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NOSICHUTEJIbBHASA 3AITMCKA

IIporpamma «Paamod/ieKTPOHHAsi AaBTOMATHKA» pa3pab0TaHa B COOTBETCTBHM C
aKTyalbHBIMH JOKyMEHTaMH B cdepe o00pa3oBaHHs ¥ OTHOCHTCS K TeXHHYECKOil
HalpaBJIeHHOCTH.

OcBauBas nporpamMmy, KOJUIEKTUB 3aHUMAETCS U3TOTOBIEHUEM IEHCTBYIOMIUX MOJENel u
KOHCTPYKLUH 3JICKTPOHHBIX YCTpOHCTB. OOyuaromuecs H3y4arOT OCHOBBI 3JJICKTPOHUKH U
PaJUOTEXHUKH, 3JIEKTPO-PaJUOIEMEHThI, OCHOBHbIE 3aKOHBI JJIEKTPUUECKOU LIeNH, IIPUHLIUIIBI
MOCTPOCHHST W PAabOTHI PA3NHUYHBIX IEKTPOHHBIX YCTPOWUCTB, ydYaTcs TAsTh PaJHOCXeMBI U
coOupaTh MOJIENHU U KOHCTPYKIUHU ICKTPOHHBIX YCTPOICTB.

Anpecat nporpammbl — o0yudaromuecs 11-18 ner (5-11 xiaccsl) 3anHTepecOBaHHBIE U
MOTHBUPOBAHHBIE K JaHHOMH IpeIMeTHOH obacTu.

AKTyaJbHOCTH POTrPaMMBbI

AKTyanbHOCTh NPOrpaMMbl 0a3UPYeTCsl Ha COLIMAIILHOM 3aKa3e OOLIeCTBa, CBSI3aHHOM C
TEMIIOM Hay4YHO-TEXHUYECKOT 0 IIporpecca 1 NepCreKTUBON pa3BUTHS HAyKU M TeXHUKH. PazBuTre
3JIEKTPOHUKH 32 TOCJIETHIE T'OJIbI IIPUBEIIO K MOSBICHUIO HOBBIX Pa3JIElIOB B OTOW HAyKE TaKUX,
KaK ONTOJJCKTPOHHMKA, OHMOIIEKTPOHUKA, MAarHUTOAICKTPOHHMKA, IOJYNPOBOJAHUKOBAS U
BaKyyMHasi 3JEeKTpoHHMKa H JApyrux. CTaim IDIHMPOKO NPUMEHATHCS MHUKPOKOHTPOJUIEPH U
pasznuuHble aT$hopMbl Ha UX OcHOBE. [10SBHINCH 11eTbIe KIIACChI HOBBIX TPHOOPOB U 3JIEMEHTOB,
OCBOMB M HAy4YMBIIUCH NPUMEHSTH KOTOPbIE, MOXXHO CO3/1aBaTh pa3IMuHblE COBPEMEHHBIE
KOHCTPYKIIHH.

JlaHHasi mporpaMma OTBeYaeT MOTPEOHOCTSIM YYallUXCS W POJHUTEINCH, YTO MO3BOJISET
UCIIOJIb30BAaTh €€ B KAYECTBE UCXOHOM 0a3bl B OCBOCHUH HOBOW TEXHHUKH, CO3JAaHUU HHTEPECHBIX
KoHCTpykuuii. IlomuMo 3TOro, mporpamMma mo3BoJisieT (OPMUPOBATH y YYAIIUXCS yMEHHE
CaMOCTOSATENIbHO TIOMNOJIHATH CBOM 3HAHUS, OPHUEHTHPOBATHCS B PAa3JIMUHBIX HANpaBICHUIX
TEXHUYECKOTO TBOpUeCcTBa. Bcé 3T0 ompenensieT akTyanbHOCTh IpeAsiaraeMoi IpOTpaMMEI.

OTJHYUTeNbHBIE 0CO0EHHOCTH IPOrPaMMbI

Otuuue JaHHOH NPOrpaMMbl OT TUIIOBBIX COCTOHT B TOM, UTO:
3a OCHOBY OOYyU€HHUs B35TO U3yUeHUE 2IEMEHTHOI 6a3bl paJju0dIeKTPOHUKH;
BBEJICHBl CIICAYIOIHE pasjedbl M TeMbl: "@OWIBTPBl DJIEKTPUYECKUX CHTHAJIOB',
"Perynstopsl  MomHoctH", "CeHcopHble ycTpoicTBa", "MMIyJIbCHBIE HMCTOYHUKH
nutanus”, "Crenansable ocuuuiorpadst”, u Jpyrue;

e B BBINOJIHEHHU NPAKTHYECKUX PabOT IpelsaraeTcs HCIOIb30BaTh HOBYIO, HO BIIOJIHE
JOCTYIIHYIO 3JIEMEHTHYIO 6a3y;

e IIpEUIaraeTcs MHOE paclpelieliecHHe BPeMEHH 1o (opMaM M BHIAM 3aHATHH ¢ yd&roMm
COBPEMEHHBIX TeHICHIUH pPa3BUTHS PaJHONICKTPOHUKHY, HAIIPABICHHOE Ha H3YyUCHHUE KaK
CTapBbIX, TaK U HOBEUIIINX IEMEHTOB, U3 KOTOPBIX CO3AI0TCS IEKTPOHHBIE YCTPOKUCTBA.

TBopueckast HOBU3HA IIPOrPaMMBI COCTOMT B:

e OpraHM3alUM y4eOHO-BOCIHTATENBHOTO IIpolecca (B BBHITOJHEHHH MPAKTHYECKUX H
JTab0opaTOPHBIX pabOT UCIIONB3YETCs MPUHIIHI apauIeTbHOCTH, KOTOPBII 3aKITI0YaeTCs B
OTHOBPEMECHHOM H3YYCHHHU TCOPETHUYECKHX OCHOB Y4EOHOr0 MarepHaia M OBJIaICHHH
orepanusiMi 10 KOHCTPYHPOBAHHIO MOJENEk);

e METOJMKE 00YYEHHUS MPOLECCY MOICITHPOBAHUS KOHCTPYKIMHI, KOTOPBII IPOXOHUT ITAIIbI
Ppa3paboTKH, MaKETHPOBAHUS, HACTPOMKH M U3rOTOBIICHUS;

e OpraHu3anuu paboThI HAa MPAKTUUECKUX 3aHATHSX C MCIIOJIb30BAHUEM MAKETHBIX IIAT, 4TO
II03BOJIAET IO3KCIIEPUMEHTHPOBATH C OONBIINM KOJIUYECTBOM CXEM;

e pa3paboTKe U BHEAPEHHUHU B METONUKY OOy4eHNs HHAUBUIYAIbHBIX TBOPYECKHUX 3aTaHUI,
OPHEHTHUPYIONIHX JeTell Ha MIPOLEcC CaMOCTOSTEIFHOTO TIO3HAHNS M CAMOOTIPEICTICHNS B
oIpeieIEHHOM HaIpaBJICHUH PaJHOICKTPOHUKH.



YpoBeHb 0CBOEHHSI NPOrPpaMMbl - YIUIyGJIeHHbINH. Pe3yIbTaTHBHOCTS OCBOCHHS IPOrPAMMBI
OLICHMBAETCS OCBOCHUEM IUIAHUPYEMbIX PE3YJIbTaTOB, y4acTHEM OOYYAOLIMXCS B TOPOACKUX H
BCEPOCCUHCKIX MEPONPHUATHSIX, HAJIMYMEM BBIITYCKHHUKOB, IPOJODKHBIIMX OOydYeHHE IO
pOQUITIO.

O6bem mporpammbr. 936 yueOHBIX 9acoB. CPpOK 0CBOEHUSI MPOrpamMmbl: 4 roza.

LHEJIb MPOI'PAMMBI — nate 00yuaroluMcsi OCHOBBI 3HAaHUI M paclIMpUTh UX B chepe
PanMOdIIEeKTPOHNKH, Pa3BUTh YCTONUYHMBBIA MHTEpeC K PA3NHYHBIM OOJIACTAM SJIEKTPOHUKH U
ABTOMAaTHKH, C(OPMUPOBATH TPAKTHYECKHE YMEHHS W HaBBIKM B COOpPKE W HAcTpOHKe
3JIEKTPOHHBIX CXEM, B CO3JJaHUU MOJIENel KOHCTPYKIUi, B PACKPBITHH TBOPYECKOTO HOTEHIHATA
JIMYHOCTH y4aIlerocs.

3AJAYHU TIPOT'PAMMBI
Oo6pasoBaTebHbIE:

e O03HAKOMIICHHUE C PA3INYHBIMU Pa3AeIaMU JIEKTPOHUKH;

e (dopMHpOBaHHME YMEHHUs MOJIB30BAThCS MATEMATHUYECKUMH M (U3MYECKUMU (OPMYIIaMH,
(bU3MYecCKNMH BeINYNHAMH H eAUHULAMH H3MEPeHUS;

e M3y4YCHHE YCIOBHBIX Tpadudeckux 00O03Ha4YeHWH, NPUHIUIIOB YEpYECHHS U UYTCHHS
pamuocxeM, pabOTBI 3NEKTPO-PAIMOVIEMEHTOB, PA3BOAKM MEYATHBIX IUIAT M HX
H3TOTOBJICHNUS;

e (GopMHpOBaHHME HABBIKOB MaWKH, MOHTa)ka M COOPKH SIEKTPOHHBIX KOHCTPYKLHH, HX
KOHCTPYHPOBAHUS U IIPOSKTHPOBAHNS;

e O3HAKOMJICHHEC C H3MEPHTEIBHBIMH NPHOOpaMH IS SJIEKTPO-paJHOU3MEpeHHi, HX
YCTPOHCTBOM U IIPaBUIAMU PaOOTHI C HUMH.

BocnurareabHble:

e (opMupoBaHME y ydaIuxcs KyJbTa 3HaHHH, TOTpeOHOCTH B yu&be u pabote;

e (hopMHpOBaHKE y yUJaIIUXCS CTHMYJIOB K CaMOOOPa30BaHMIO M HABBIKOB CAMOCTOSITENIBHOM
PpaboTHI ¢ TEXHUYECKOH JTUTEPATYPOI;

BOCIIUTaHUE OEPEKHOTO OTHOILEHHUS K MeOenu, mpudopam u 000pyJ0BaHHUIO;

pa3BUTHE KyJNbTYPhl MEXIMYHOCTHBIX OTHOIICHHH B COBMECTHOH JEATENbHOCTH Ha
OCHOBE CHCTEMBI "yuHTeNnb-yuyeHUK" U "yueHHK-y4eHHUK', 00ecreyrBalonux cBOOOIHOE
B3aMMOJIeiCTBHE JieTell U B3POCIIBIX, a TaKxKe JeTell ApYyT ¢ APYyToM;

e DAa3BHUTHC Yy y4aluXcs JIIOOBH K CBOEMY TOpPOIY 4Yepe3 OCMBICICHHE €ro HCTOPHH U
KyJIBTYpBI;

e TMOJJep)KaHHE YyBCTBA HAIOHAJIBHOM TOPJOCTH, HAI[MOHAJIHFHOTO CAMOCO3HAHHUS B
COUYETAHNH C TIOHMMaHHEeM MECTa U POJIM CBOETO HapoJa M CTPaHBI B PA3BUTHH MHPOBON
KyJBTYPBL.

Pa3zsuBarommue:

e pa3BUTHE MHTEpeca Y4YallUXci K pa3IduHbBIM O00JacTAM PpaJHOdNIEKTPOHUKH U
TEXHHYECKOMY LUKy HAyK B L[EJIOM;
pa3sBHTHE TEXHUYECKOH MBICIH U HABBIKOB CAMOOOPA30BaHNS;

MOBBIIICHHE YPOBHS 001Iei 00pa30BaHHOCTH U KyJIBbTYPEL.

IJIAHUPYEMBIE PE3YJIBTATBI
IIpenmerHbie:

O0yuarommuecst OyAyT 3HATH:

e HHCTPYMEHTBI, MaTepHaIbl M NPHOOPHI, HCHOIB3YEMbIC B PaJHOICKTPOHUKE, MPUEMBI
paboThI C HUIMH M TEXHHUKY 0€3011aCHOCTH;
€IMHUIIBI I3MEPEHHS IEKTPHIECKUX ITapaMeTPOB U NIEPEBO]] U3 OAHHX SIMHUI B APYTHE;
pUOOPHI 171 U3MEPEHUSI TOKA M HANPSDKEHUS, a TAKOKe NMpaBuiia paboThl C HUMH;



e JIUICKPETHBIC DJIEMCHTHl U ONEPallUOHHBIC YCHIMTEIM, UX OOO3HAuUCHUE, IPUHIHUIIBI
paboThI ¥ HAa3HAYEHHE;

e CXEMHBIC NOCTPOEHHS NPOCTHIX YCHIIHTEIBHBIX KAacKagoB, (HIBTPOB, 'EHEPATOPOB H

WCTOYHUKOB ITUTAHUS;

HpUEMBI pacyéra IPOCTEHIINX 3IEKTPUIECKUX IeNell U TMHEHHBIX CTa0WIN3aTOpOB;

MPUHIKIBI MeKKACKATHON CBS3U M eIl OOpaTHBIX CBA3EH;

OCHOBHBIE TUIIbI U BHJIbl MUKPOCXEM OIEPALIMOHHBIX YCUIIUTENEH;

MPUHIUIBI TOCTPOEHUSI CXEM Ha ONEPALMOHHBIX YCUIINTENISX.

OCHOBHBIC BHIbI HU(POBBIX MHKPOCXEM, MX Ha3HAYCHHE M YCTPOWCTBO, CXEMBI HX

BKJIIOUEHHS;

e Ha3Ha4YeHHE KOMOMHHPOBAHHOTO U3MEPHUTENHLHOTO MpUOOpa, ero yCTpoOMCTBO U MPUEMBI
paboThI C HUM;

e OCHOBHBIC BHJBI OocHmUIOrpadoB, MX Ha3HAYEHHE, NPHHIMIBI pabOTBl U YCTPOMCTBO,

HpUEMBI pabOTHI ¢ HUMH;

OCHOBHBIE€ BUJIbI MUKPOKOHTPOJIJIEPOB, UX HA3HAYEHUE;

MUKpoKoHTpossiep ATmega8, ero apxutekrypy, cxeMy BKIIOUESHUS;

Ha3HaYeHUE PEruCTPOB MUKPOKOHTpoJulepa ATmegal;

npaBwia pabotel B mporpamMax PonyProg wim MICROPROG, WinAVR Ha

MEPCOHATILHOM KOMIIBIOTEPE;

OCHOBBI s13bIka CH JUIS IPOrPaMMUPOBAHUSA MUKPOKOHTPOJLIECPOB;

MEePCIIEKTHBBI Pa3BUTHSL AJIEKTPOHUKH.

Ooyuarommecst 6yayT yMeTh:

CO6J'IIOZ[aTI> Tp660BaHI/Iﬂ 1 IpaBuJia TEXHUKH 6630HaCHOCTI/I;
TIOJIB30BATEC HHCTPYMEHTOM W HU3MCPHUTCIBHBIMU npn60paMH T U3MEPECHUA
DJICKTPUYCCKUX MMapaMETPOB, a TAKKE IMEPCOHAIIbBHBIM KOMIIBIOTEPOM;

e UHUTAaTh U YEPTUTh PAJUOCXEMBIL, B TOM UHCIE U C MUKPOCXEMAMU;

e PACCUUTHIBATH IPOCTEHIIINE INEKTPUUECKHE LIETTH U JINHEIHbIe CTaOMUIN3aTOpBI;

e PACCUUTHIBATH ITPOCTEHIIINE CXEMBI C UCIIOJIL30BAHHEM OIEPALMOHHBIX YCUIIUTENEH;

e BBIIAMBATH JIEMEHTHI U3 TUIAT Oe3 TIOBPEKICHHS;

e JIyIUTH NPOBOJHHUKH U MOJKIIIOYATH UX K PA3JIMYHBIM Pa3bEMHBIM COSITUHUTEISIM;

e co0upaTh IpoCTEHIIME CXEeMBbl DJJEKTPOHHBIX YCTPOMCTB €  HCHOJb30BaHUEM
MOJIYIPOBOIHUKOBBIX HPUOOPOB, omepanuoHHblX ycwmuteneil (OY) u  uudpoBbix
nHTErpanbHBIX MUKpocxemax (LIUMC);

e TI0JIB30BATHCS KOMOMHHPOBAHHBIM H3MEPUTENBHBIM IIPUOOPOM;

e TOJIB30BATHCS OCHUILIOTPadoM.

e TMHCATh NPOCTHIE MPOrpaMMBbI Ha si3bike CH 11 MUKPOKOHTPOJIEPOB;

e KOMIIMJIMPOBATh HAIMCAHHBIE IPOrPaMMBbI B KOJIbI MUKpOKOHTposuiepa ATmega8;

e IPOrpaMMHUpPOBATh MUKpOKOHTposuiep ATmega8 ¢ ucnosb3oBanueM ero Flash-EPROM u
3JIEKTPUYECKH Tepe3anrchiBaeMoil sHepronesasucumoiit EEPROM.

MeTtanpeameTHbIe:

O0yuarommuecst OyayT yMeTh:

OpraHu30BaTh pabouee MeCTo;

MOJIb30BaThCS ~ MaTeMaTHYeCKUMH U ¢u3udeckuMu  Qopmynamu, (HH3NUECKUMHU
BEINYUHAMH M €AUHULAMH H3MEPeHNs;

TICPEBOAUTL U3 OAHUX CAUHUILl UBMEPCHUA B IpyTUC.

HOJIB30BAaThCS IepcoHaNbHBIM KommbioTepoM (IIK) Ha ypoBHe monb3oBatTens U mpaBuia
rpamMoTHO# padots! Ha [1K.



JIMYHOCTHBIE:
O0yuarommuecst OyayT yMeTh:

e MOOHJIN30BaTh HH3UUCCKHE U YMCTBEHHBIC CHIIBI Ha OCYILECTBICHIE OCTABICHHBIX 3314
IUTSL TOCTUKEHUS LIEJIH;
MOTOJIHSATH CBOU 3HAHUSI, TIOJIB3YSICh CIIEIMATBLHOMN JTUTEPaTypPOii;
COTPYIHHYATh CO CBOMMH CBEPCTHUKAMH M TIPUHAMATH Y4acTHE B KOJUICKTHBHOW padore.

VYyammmMmcd, c1ab0 OCBOMBIINM Kypc Kakoro-nmbo roga oOydeHHs, pPEKOMEHAyeTcs
HOBTOPHO HU3Y4UTh y4yeOHBI MaTepuan. Bmecte ¢ TeMm, MHAUBHOyanu3anus OOydueHHUs AAET
BO3MOXKHOCTb U3y4aTh y4eOHBI MaTepHall PEIbIAYLIEr0 ro/ia, a TAKKE y4aCcTBOBATH CO CBOUMHU
CBEPCTHHUKAMH B IIPOLIECCE TEXHUYECKOTO TBOPUECTRA IO MIPOrpaMMe TEKYIIETO roj1a 00ydeH s,

IIporpamma mpemycMmaTpuBaeT TpéxieTHee oOydeHHEe 1O (HHKCHPOBAHHOH TeMaTHKE C
BO3MOXHOCTBKO B HaﬂbHeﬁHjeM nepexo,ua K 3aHATUSIM 110 I/IHI[PIBI/IHyaJ'ILHLIM TBOp'-IeCKI/IM
porpaMmam Ha 4YeTBEPTOM oy O0y4eHHs.

TlporpaMma cocTaBiieHa Ha OCHOBE aBTOPCKOM MHporpamMmbl  «PaanossekTpoHHast
aBTomaruka» 1996 roaa, nepepaboranHoii u gonoianeHHoi B 2006, 2011, 2016 u 2022 roaax.

OpraHu3alHOHHO-NIeJArornyecKue ycJI0BHs peaJu3allii IPOrpaMMbl
S3bIK peasiM3anuy MPOrpamMMbl. PyCCKHUM.
®opma ofyueHHsI: OUHAsA, OYHO-3a04Has (AUCTAHIIMOHHAS).
Oco0eHHOCTH peaju3alui MPOrpaMMbl

OOydeHne 10 NaHHOMY KypCy CTPOMTCS C y4ETOM 3HAHHUH, MOMYYEHHBIX YYaIlIMHUCS B
001ieo0pa3oBaTeNbHOM MIKONIE B 001aCTH MaTeMaTUKH, GU3UKU U JPYTuX IpeaMeroB. Bmecre ¢
TeM, [JaHHas TporpaMmMa HMMeEeT YIPSKAAIOMUH  XapakTep IO  OTHOUIGHHIO K
0011e00pa30BaTeNbHOM CHCTEME, TOCKOIBKY OHA HE TOJIBKO ONMPACTCS Ha 9Ty 0a3y 3HaHHM, HO U
naéT OCHOBHI 3HaHMII B oOnmacTH (U3MKH, XUMHH M JPYTHX UCLHIUIMH, CBSA3AHHBIX C
PagHONICKTPOHUKOM, KOTOPBIE 3HAYUTENBHO PACIIMPEHBI U MOAKPEIUICHBI TPAKTHKOH.

Bo3moskHa peanuzaiys JOMOTHUTENBHOM 001Iepa3BUBAIONIEH TPOrpaMMBbl HITH €€ YacTel
(Monmyneil) ¢ NpUMEHEHHEM JJEKTPOHHOro OOYy4YeHHss M JMCTAHLMOHHBIX TEXHOJIOTUI
pyKOBOACTBYsiCh DesiepanbHbIM 3aKOHOM OT 29 nexadpst 2012 Ne273-03 «O6 obpa3oBaHuu B
Poccniickoit ®Deneparym» u I[Ipukasom MuHncTepcTBa 00pa3oBaHmMs W Hayku Poccuiickoit
O®enepauun ot 23 asrycra 2017 r. Ne 816 «Ilopsnox mHpUMEHEHHS OpraHU3ALUSAMM,
OCYILIECTBIISIOIIUMH 00pazoBaTeNbHYIO JeSTENIbHOCTB, 3JIEKTPOHHOTO o0yueHus,
JIUCTAaHLIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH IIPU peaIn3aliy 00pa3oBaTelbHbIX IPOrPaMM».
Oco0eHHOCTH OpraHn3anuu 06pa30BaTeJIHLHOTO Mpolecca

IIporpamma nocTpoeHa ¢ y4éToM CIeIYIOIIX AUAAKTHUCCKUX PUHIUIIOB: HATIISTHOCTH,
JOCTYITHOCTH, HAYYHOCTH (JOCTOBEPHOCTH), CUCTEMAaTUYHOCTH U IOCIECJOBATENBHOCTHU, CBSI3H
TEOPHUHU C MPAKTUKOU, MHAMBUAYAJIBHOIO MOJXO0JA B YCIOBUSX I'PYIIOBOH paboThl, aKTUBHOTO
oOyueHwus.

[lpakTHyeckye 4YacTH 3aHATHH IIOCTPOCHBI Ha HW3TOTOBICHUH aBTOMAaTHYECKHX
JJIEKTPOHHBIX YCTPOMCTB W3 BIIOJHE [JOCTYNHOH B HACTOsIIEe BpEeMS 3IEMEHTHOI 0as3bl.
Ipennaraemsle A1 U3TOTOBICHUS yJaIUMUCS yCTPOICTBA HEe TPeOYIOT NS(PUIMTHBIX U PEIKUX
9JIEMEHTOB, & TAKKE CIENUAILHOM, CIIONKHON U PEIKOH anmnapaTypsl 11 €€ HaCTPOHKH, HO 9TO HE
SIBJISICTCSI IPEMATCTBHEM JUTsl pabOThI C IPYTUMH JIEMEHTaMH.

YeciaoBusi HaGopa B KOJUIEKTHB: IIPUHHMAIOTCA BCE Kenaromue. ENUHCTBEHHBIH KpuTepuit
Habopa — KeJIaHUe YJallerocs 3aHUMAaThCs PaAuO0dIeKTPOHUKON B TAHHOM KOJUICKTHBE.
YeciaoBust GopMHUPOBAHUS IPYII: OJHOBO3PACTHEHIE.

5—7 knacc (11 — 13 ner) — nepBsIii roJ 00yyeHus,

6 — 8 kiacc (12 — 14 ner) — BTopoii roa o0y4eHwus,

7 —9 kiacc (13 — 15 ner) — TpeTuii ro 00yYeHHUS U

8 — 11 kuacc (14 — 18 ner) — uerBEPTHIi rog 00yUYEHUs.



I'pynmst 2, 3 u 4 roga oOyueHHs MOTYT OBbITh JONOJHEHBI Y4YaIlUMHCS, IPOIIEAIINMH
cobecefoBaHMe, ONPEICIAOIIET0 CTENEHb TIOTOBHOCTH K OCBOEHUIO COOTBETCTBYIOIIEH
HpOrpaMMBl.

KoanyecTBo o0yuaommuxcs B rpymnme:

e He MeHee 15 JenmoBeK — NepBElif ro 00ydYeHus,

e He MeHee 12 uenoBek — BTOpOil roj 00ydeHus u

e He MeHee 10 yenoBeKk — TpeTUil U YeTBEPTHII ro 00yUeHHs.

@DopMBbI OpraHU3aANNN 3aHATHIT

IIporpaMmoii MOTyT peyCMaTpUBaThCSA Kak ayAUTOPHBIE, TAK U BHEAY AUTOPHBIE, B T.U.
CaMOCTOATEIbHBIC, 3aHATUS, KOTOPBIC IPOBOAATCSA 110 IPYIIIAM MM HHIUBUIYAIBHO.

AyIuTOpHBIE 3aHATHSA - 3aHATHA B IIpeienaX y4eOHOro Kacca, 3aJaHHs BBIIOIHAIOTCA IO
HEIOCPeCTBEHHBIM PYKOBOACTBOM Ilejiarora. BHeay 1MTOpHEIE - 3aHATHS, IPOBOAUMBIE BHE CTEH
00pa3oBaTeNbHON OpraHW3alMd Kak II0J PYKOBOACTBOM Ilearora, Tak W 0e3 ero
HEMOCPEJCTBEHHOIO ydYacTHA (CaMOCTOsATeNbHas paboTa HaJ IPOEKTaMH, IOATOTOBKOH K
KOHKypcaM U JPYTUM 0Opa3oBaTebHBIM MEPONPUATHSAM), HO IO Pa3pabOTaHHOMY IeJarorom
3a7aHuI0. BHeayquTOpHBIE 3aHATUS MOTYT OBITh KaK 10 y4eOHOMY I11aHy, TaK U 33 pAMKaMU 4acoB
y4eOHOro IJIaHa.
®DopMbI MPOBeAeHUs 3aHATHIT

Benymmue gpopmel 3aHsTHIA ¢ 00y4alOIIIMUCS, BEIOOP KOTOPBIX 3aBUCUT OT TEMBI U pa3jena
oporpaMMbel  OOydeHHs M BO3MOXHOCTAMH OpPTaHM3allUM INPAKTHYECKOH JeSITeIbHOCTU
00y4aroluxcst — 3TO, 3aHATHA C JJIEMEHTaMH HPOOJEMHON JIEKLUH, CEMHHAPbI-IPAKTUKYMBL,
HPaKTHKYMBI, 3allIUTHI IPOEKTOB, obobmatomye 3ansaTus. [IpexycMOTpeHbl HHANBUya bHbIE H
KOJUICKTHBHBIC (OpMBI paboThI, pabOTBI MalbIX TPy (3alldTa IPOCKTOB, KOHKYC,
KOH(epeHINs, KPYIJIbIA CTOM, CeMUHAP H Ap.).
®opMBbl OPraHU3alUH AeATeJbHOCTH yYallUXcsl HA 3aHATHH. MHIUBUYyalbHas, IPYIIOBas,
KOJUIGKTHBHAs, Pa3Hble BApHaHTbl COYETAaHUSA 3TUX (OPM IEATENbHOCTH II03BOJLIIOT ClEeIaTh
ocBoeHHe TporpaMMsl d(dextuBHee. Takke MpexycMOTPEHBI HHANBHILYalbHbIE KOHCYIBTAINH
(o TeMaM IIPOEKTOB, TOKIAIO0B U IKCKypCHil), caMocTOsTeNbHAs paboTa eTell (Ha 3aHATHAX, B
OubIIMOTEKaX, B TOPOACKON Cpelie, 10Ma).
e (ppoHmManbHaaA: paboTa memarora co BCEMH Y4YalllUMHCS OJHOBpeMeHHO (Oecena, mokas,
00BSICHEHHE H T.11.);
e 2pynnoseas: OpraHu3alys paOOThl (COBMECTHBIC NEUCTBUs, OOLICHHE, B3aUMOIIOMOILb) B
MajbIX Tpymnmax, B T.4. B Iapax, JIS BBHIIOJHEHHS OIpENCICHHBIX 3alad; 3aJaHne
BBINOJHSIETCA TAKUM 00pa3oM, 4TOObI ObUI BUIEH BKIAJ KajKAOrO ydallerocs (IpyIbl
MOT'YT BBIIOJIHATH OJMHAKOBbIE UM PAa3HbIE 3a/laHUs, COCTAB IPYIIbI MOXKET MEHATBCA B
3aBICHMOCTH OT IIEJIU JEATEIbHOCTH);
e KOJUICKTUBHAS: OP2aHU3AUUA NpobsieMHO-TIONCKOBOTO MIIM TBOPYECKOTO B3aMMOJEHCTBHA
MEX]ly BCEMHU JIETbMU OJJTHOBPEMEHHO;
e UHOUBUAYanbHAA: OpTaHMU3yeTCsl IS paboThl C ONAPEHHBIMH NETBMH, Ul KOPPEKIMH
po06eNoB B 3HAHUAX U OTPAOOTKU OTAENIBHBIX HABBIKOB.
MarepuajbHO-TeXHUYECKOE OCHAILICHHE

VYcnoBus  mHpoBeAeHHA ~ 3aHATHH B paMKax ~ 00pa3oBaTeNbHONH  IPOTpaMMBbI
«PamuosneKkTpoHHass aBTOMATHKa» JAODKHBI COOTBETCTBOBAaTb CAHUTApHO-TMTHEHHYECKHM
TpeOoBaHUAM, TPEOOBAHUAM TEXHUKH O€30M1aCHOCTH XKU3HEAESTEIBHOCTH B YCIOBHAX TOPOJCKON
cpensl (B KabuHeTe, 0OIIECTBEHHBIX MECTAX, B TPAHCIOPTE, HA TOPOTE).

WHCTpyKTaX 110 TEXHUKE O€30ITaCHOCTH IPOBOAUTCS € yHaIUMHUCS 1 pa3 B MecsIl.
Pabora no mporpamme TpedyeT 003aTeNbHOTO CONIPOBOXKACHNUS:

e HANIAAHBIM JUIAKTHYECKUM MaTepHanIoM (pemponyKuum, WILTIOCTPALUH,
(oTomarepuansl, KapTorpapuuecKuii MaTepuan)
y4eOHBIMH (HUITEMaMHU
Pa6oTta no mporpamme Oyner adhexkTrBHEE PU 0OECTIeUeHUHN 3aHATHI HHOPMAIMOHHO-
KOMMYHHKaTUBHBIMH TEXHOJIOTHAMHU:



JUKTO(OHOM,

KOMIIBIOTEPOM,

MYJIETUMEIMIHHON YCTaHOBKOIA,

CIICIMATIM3UPOBAHHBIMA POTPaMMaMHU JUIS BO3MOXKHOCTH TIPOBEICHHS 3aHATHH C
3JIEMEHTaMH KOMITBIOTEPHBIX npe3eHTanuit (MicrosoftPowerPoint), mpocMoTpa yaeGHBIX
¢buIBEMOB,

My3bIKaJIbHOU anmnaparypoi,

BUICOTECXHUKOM,

Mera-MaTepHantaMu.

Z[J'[}I MIpOBEACHUA NUCTAHIHOHHOI'O 06y‘ICHI/Iﬂ 06yqaroumec5{ JAOJDKHBI UMETh HOCTYII K
MHQOPMAIMOHHBIM ~ CHCTEeMaM ¥ UH()OPMAaNUMOHHO-TEIEKOMMYHHKAI[MOHHBIM  CETSIM
CaMOCTOSATENbHBIH JTH00 Yepe3 poauTeNnen.

TIporpamMmoii npeycMOTpeHO BHECEHNE KOPPEKTHB B BBIIIOJIHEHUH IIPAKTUYECKHUX paboT
C HMCFOHICﬁCﬂ 3JIEMEHTHOM 6a30ﬁ, a TaK)XKXC B IPUMCHCHNUU HOBBIX 3JICMCHTOB.

MarepuanbHO — TEXHHYECKOE OCHalleHHe KabuHeTa (1abopatopuu) 000pYyIOBAHHEM,
npubopamMn M MaTepHalaMH, a TaKXkKe dJIeMEHTHas 0a3a, COINIaCHO IEPeYHeH IJIEMEHTOB,
npr6OpOB, MaTepUAIOB U 000PYAOBaHUS, NPUBEAEHHBIX B [IpHIOKEHH.



YUYEBHBIN IIAH 1 roxa o0y4eHust

Ne HauMeroBamme KonnuectBo yacos Do
m./m. Tem BCEro | Teopus | MpaKTHKa PMBI KOHTPOJI
1. BBognoe 3ansTue 4 2,5 15 CobOmonenue npasui Th B
TEUEHHH ToJ1a (MHCTPYKTaXKU
MPOBOJSITCS PETYIISPHO, HE PEKe
pasa B Mecsill)
2. | Dnekrpuueckas 12 3 9 Omnpoc yJammxcsi, yMeHHE
LeTIb, e¢ MPUMEHATH 3aKOHBI Ha IIPAKTHKE.
COCTaBHBIC YACTH U
3aKOHbI
3. | Pe3uctopst 16 4 12 Omnpoc yJaiuxcs, 3aroJHeHHE
OnaHKa 3a4éra 10 pe3nCTopam,
KauecTBO U CKOPOCTh JIEMOHTaXKa
3JIEMEHTOB, IPABUIBHOCTh COOPKU
CXEM.
4. | U3mepurenbHbIe 10 2,5 7,5 Omnpoc yJammxcsi, IpaBUIBHOCTH
IpUOOpBI cOopku 1 paboTa IpuOOPOB.
5. | Konzuencatopst 14 3,5 10,5 Omnpoc ydaimuxcsi, 3al0JIHEHNe
OnaHka 3auéra Mo KOHICHCATOpaM,
MPABIIEHOCTh COOPKH CXEM.
6. | Karymku 8 2 6 Omnpoc ydaiuxcs, 3aroHeHne
HHIYKTHBHOCTH OnaHKa 3a4éTa M0 KaTyIIKaM,
HPaBUIBHOCTh COOPKH CXEM.
7. | Ilepemennblit 8 2 6 Omnpoc ydamuxcsi, IpaBUIbHOCTh
JNEKTPUICCKU TOK cOOpKH CXeM.
8. | Tpauncdopmatopsl, 4 1 3 Omnpoc ydamuxcs, 3aroJHeHne
MX BHUIBI ¥ THITBI OnaHka 3a4éra Mo KaTyIIKaM,
MPaBHIEHOCTh COOPKH CXEM.
9. | DnekrpoxBurarenu 6 15 4,5 Omnpoc ydamuxcsi, IpaBUIbHOCTh
COOpKH CXEM.
10. | DraekrpoakycTuiec 4 1 3 Omnpoc ydamuxcs, MpaBUIbHOCTh
KHE yCTpoiicTBa COOPKH CXEM.
11. | OunbTps 8 2 6 Omnpoc yJammxcsi, IpaBUIBHOCTH
cOOpKH CXeM.
12. | KomMyTaiuoHHbIe 8 2 6 Omnpoc ydaimuxcs, 3al0JIHEHNe
yCTpoHcTBa OyaHka 3auéra 1no
KOMMYTAIIMOHHBIM YCTPOUCTBAM,
MPaBUIILHOCTH COOPKH U paboTa
CXEM.
13. | [ToaynpoBOHHKOB 28 7 21 Omnpoc ydaiuxcs, 3aroHeHne
bIe IPUOOpPEI OnaHka 3auéra 1o
HOJIYTIPOBOIHHKOBBIM Ipubopam B
(hopMe OTBETOB Ha KapTOUYKH -
BOIIPOCHI, IPABUIBHOCTH COOPKU
CXeM, IPABIIILHOCTh pacuéra
CXEeMBI, € HaliKu ¥ paboThL.
14. | OpranuzanuoHHas 10 7 3

JACATECIIBHOCTD U
y4acTue B

Ompoc ydanmxcs.




MacCOBBIX
MEpOIIPHUATHSIX
15. | UToroBoe 3ausiTue 4 - 4 Omnpoc ygammxcsl.
UTOTO: 144 41 103
YUYEBHbIN IJIAH 2 roaa oGyuenus
Ne HauMeHoBaHme KounnuectBo yacoB -
/i oM BCEr0 | TeOpHs | MpaKkTHKa
1. BBognoe 3ansTue 6 2 4 CoOmonenue npasun Th B
TeYEeHNUH Tof1a (MHCTPYKTaXu
TPOBOJSITCS PETYIAPHO, HE peke
pasa B MecsiIl)
2. | IlomynpoBoaHUKOB 45 15 30 Ompoc ydammxcs, 3al0JIHEHHE
ble IPUOOPBI Onaxka 3auéra o
HOJIYTIPOBOIHHKOBBIM TIpUOOpaM B
(dopMe OTBETOB HA KAPTOUKH -
BOIIPOCHI, IPaBUIILHOCTH COOPKH
CX€EM, IPAaBUIIBHOCT PAacy€Ta
CXeMBL, e Naliku ¥ paboThL.
3. | TpansucropHsle 33 11 22 Omnpoc ydamuxcs, IpaBUIbHOCTb
YCUIIMTENHN cOopku 1 paboTa cxeM.
4. | ABromMaTHyeckue 42 14 28 Omnpoc ydamuxcsi, IpaBUILHOCTh
ycTpoiicTBa cOopku 1 paboTa CXeM.
5. | Ucrounuku 27 9 18 Omnpoc yJaiuxcs, IpaBUIbHOCTh
TTUTAHUS cOopkH 1 paboTa cXeM.
6. | MuTerpanbHble 15 4 11 Omnpoc y4danmxcsi, IpaBUIbLHOCTh
CTaOMIIN3aTOPHI cOopkH 1 paboTa cXeM.
7. | OnepanuoHHbIE 33 7 26 Omnpoc yJammxcsi, IpaBUIBHOCTH
YCHIIUTEIHN cOOpKH 1 paboTa CXeM.
8. | Opranu3anuoHHas 9 2 7 Pe3ynbraThl yuacTust B BBICTaBKaX.
JESITeTbHOCTD
y4acTHe B
MacCOBBIX
MEpOLPHUATHSIX
9. | Utorosoe 3ausTHe 6 - 6 Omnpoc ydammxcsi.
UTOTrO: 216 64 152
YUYEBHBIH IJIAH 3 roga o6y4enus
Ne KonmuectBo yacos
/1 HaHMig;BaHHe BCEro TEOpHsI | MPaKTHKA DopmbL KOHTpONA
1. BBognoe 3ansTue 8 4 4 Cobmonenue npasui Th B
TEUEHHH ToJ1a (MHCTPYKTaXKU
HPOBOJITCS PETYIAPHO, HE PekKe
pa3a B MecsiI)
2. | Hudpossie 180 45 135 Omnpoc ydamuxcsi, MpaBUIbHOCTh
MHKPOCXEMBI cOOpKH 1 paboTa CXeM.
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3. | KoMOuHHpOBaHHBI 28 7 21 Omnpoc ydaimuxcs, MpaBUIbHOCTh
# U3MEpUTETbHBIIN MIPOBEJCHUS U3MEPEHUH U
pudop HHTEPIPETALNH Pe3yIbTaToB.

4. | DnexTpoHHBII 52 12 40 Ompoc ydamuxcs, IpaBUIbHOCTb
ocumutorpad HPOBEACHUS U3MEPEHUH 1

UHTEpIpeTalnH Pe3yIbTaToB.

5. | OpranusamnuonHas 12 6 6 Pe3ynbTaThl y4acTus B BEICTaBKaXx.
IesATEeNEHOCTD U
ydJacTue B
MAacCOBBIX
MEpOIPHUITHSIX

6. | UroroBoe 3aHsTHE 8 - 8 Omnpoc ydanmxcs.

UTOTO: 288 74 214
YUEBHBIN IJIAH 4 roga o0yueHuUst
Ne HauMeHoBaHe KomnmgecTBo yacos o
IL./TI. oM BCEro TEOpHs | MpPaKTHKA OPMEI KOHTPOILA

1. | BBogHoe 3aHsTHE 8 4 4 Cob6monenue npasui Th B
TeYCHHH Tofa (MHCTPYKTaXU
HPOBOJITCS PETYIIIPHO, HE PeKe
pasa B Mecsill)

2. BBenenne B 56 13 43 PaboToCcocoOHOCTS IIJIaThI C
MHKPOKOHTpOJIIIEp MHKPOKOHTPOJIIEPOM.

HYIO TEXHUKY, ITpaBUIBHOCTD YCTAHOBKH M
MHKPOKOHTPOJIIEp paboTa IporpaMMHOIO
bl AVR obecrnieuenus. Onpoc yyammxcs.

3. | MuKpOKOHTpOIIEp 152 38 114 Ompoc ygamuxcs. Pabora
ATmega8, IPOrpamMM, HaIMCaHHbIX
HaIhcaHue YUaIIUMHCS, JUISL CTEH/IA C
TpOrpamMM Ha MHKPOKOHTPOJIIEPOM.
si3pike Cn

4. | broku 06paboTkH 52 13 39 Omnpoc yudammuxcs. Padora
aHAJIOTOBOTO HpOrpaMm, HaITMCaHHBIX
CHTHanma B YUaIMMHCS, VIS CTEH/IA C
MHKPOKOHTpOJIIEp MHKPOKOHTPOJIIEPOM.

e ATmega8

5. | Oprann3annoHHas 12 6 6 PesynbraTsl yuacTust B BBICTaBKax.
JeATEeNbHOCTh U
y4acTHe B
MacCOBBIX
MEpOIPHUATHIX

6. | Mrorosoe 3aHsTHE 8 - 8 Omnpoc yJamuxcs.

UTOrO: 288 74 214

Ilpy peanmzamyy NOIOJHUTENBHONW OOIIEpa3BUBAIONICH NPOTpaMMBI C IPUMEHEHHEM
3JIEKTPOHHOTO OOy4eHHs M JAUCTAHIMOHHBIX 0Opa30BaTENbHBIX TEXHONOTHH HE0OX0IuM
KOHTPOJIb ITOCCLIEHUS 3aHATUH 1 OCBOCHHS y4e0OHOT0 MaTepuala yJalluMUCs JUCTAHIIMOHHO.
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YTBEPXEH:

[puxa3z Ne or
Hupexrop I'bY 1O «ITJIIT»
Hesckoro paiiona Cankr-IlerepOypra

C.B.T'yces
KAJIEHIAPHBIN YYEBHBIN I'PAGUK
peaju3aluu J0NOJHUTEIbHOMH 001epa3BHBalOIIeil NPOrpaMMbl
«PaanodieKTpoHHAs ABTOMATHKA»
Ha y4eOHbIiH roj
Ilenaror
Hata Hata KonunuectBo | KonndectBo | Konuuects
Ton Pexum
oGyucHus Hauana | OKOHYAHNA y4eOHBIX yqe6HI>1x 0 y4eOHBIX sansTHit
3aHATHH 3aHATHH Helelb JTHeH 4acoB
1 rox 36 72 144 2 pa3a B
HEAETIO 110 2
y4eOHBIX
yaca
2 ron 36 72 216 2 pazaB
HeJento 1o 3
y4eOHBIX
yaca
3 ron 36 72 288 2 pazaB
Heaeno o 4
Y4eOHBIX
yaca
4 ron 36 72 288 2 paza B
Hezeno 1o 4
yueOHBIX
yaca
1 yueOHblIii yac — 45 MUHYT
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PABOYASA ITPOTPAMMA
Ilpn mnaHupoBaHUM Yy4eOHOH EATENPHOCTH MHENaror MOXET IIPOU3BECTH OTOOp U

olpezeNeHHe TeM U Pa3/elioB IOIOIHUTEIBHON 001Iepa3BUBAIOIEH IPOTrpaMMBI TS peanu3alii
C YYeTOM IIPHMCHEHHUS OJIEKTPOHHOTO OOY4YeHHS M IHCTAaHIMOHHBIX 00pa30BaTEIBHBIX
TexHonorui. Ilpu 3ToM KOPPEKTHUPOBKH B TEKyllee KaJlCHAAPHO-TEMaTHYecKoe IUIaHUPOBaHHUE
JIOIIOJIHUTENBbHOM 00pa30BaTeNbHOM NporpaMMbl O(QOPMIIAIOTCSA HMPUIOKEHUEM K KaJleHIapHO-
temaruueckomy miany (KTID).

H3ydeHne BopocoB 0e30MacHOCTH TPyZa OpPraHU3yeTCsl ¥ IIPOBOIUTCS Ha BCEX CTAIUAX

00pa3oBaTeNbHOrO Mpolecca ¢ Lenblo (HOPMHUPOBAHUS Yy OOYHAIOMIMXCS CO3HATENBHOTO U
OTBETCTBEHHOTO OTHOIICHHS K BOMPOCAM JIMYHOU GE30MaCHOCTH 1 6E30MaCHOCTH, OKPYKAFOIINX
B y4eOHOE M KaHHKYJSIPHOE BpeMs, BKIIOYAs MpPaBHIa JIOPOXKHOTO ABMKEHHS H 0€30IacHOrO
MTOBEJICHHS Ha JOpOTax, COTJacHO MepedHsi MHCTpyKuui mo oxpane tpyaa ['BY O «IIAAT»
Hesckoro paiiona Cankr-IlerepOypra.

PABOYAS TIPOTPAMMA
1 rox o0y4yenus

I'pynnsi chopmupoBansl 13 ydamuxcsa 5 — 7 knace (11 — 13 ner) — nepselii roa

o0yyeHus.

OCHOBHBIMH 32Ja4YaMH SBJISIOTCA:
Ooyuaromue:

03HAKOMJICHHE C PA3IMIHBIMU Pa3JenaMH dJIeKTPOHUKY;

(opMupoBaHHEe YMEHUs II0JIb30BAThCsl MAaTEMAaTUUECKUMU U (u3ndeckumMu GopMynam,
(bu3MYecKNMH BeINYNHAMH H eANHALAMH H3MEPEHNS;

H3y4eHHE NPUHIUIOB PabOTHl AUCKPETHBIX JICKTPO-PaJHO SIEMEHTOB, HX YCIOBHBIX
rpaduueckux 0003HaYEHNH, IPUHIUIIOB YEPUEHUS U YTCHHUS PaJHOCXEM, U3TOTOBICHUSL
NeYaTHBIX IUIAT;

(opMupoBaHHe HABBIKOB MK, MOHTaXKa H COOPKH SJIEKTPOHHBIX KOHCTPYKIIHII;
O3HAaKOMJICHHE C TIPOCTEHINMMH H3MEPHTENbHBIMH HPHOOpaMM I BIEKTPO-
panvon3MepeHHii, NX yCTPOHCTBOM U IIpaBMIIaMU PaOOTHI C HUMH.

BocnurareabHble:

(bopMupoBaHKe y y4aluxcst KyJIbTa 3HaHHH, HOTPEOHOCTH B yuébe u pabore;
(opMHEpOBaHHE Y y4aIIuXCsi CTHMYJIOB K CaMOOOPa30BaHUIO M HABBIKOB CAMOCTOSITEIIBHOM
PpaboThI ¢ TEXHUYECKOH JTUTEPATYPOH;

BOCIIUTaHUE OEPEKHOI0 OTHOILCHUS K MeOenu, npudopaM 1 000pyI0BaHHUIO;

pa3BUTHE KYJIbTYphl MEXIHMYHOCTHBIX OTHOIIEHMH B COBMECTHOM JIEATENIbHOCTH Ha
OCHOBE CHCTeMBbI "y4HTeIb-yueHUK" U "YyU4eHHUK-Y4eHHUK", 00eCreYrBaIOInX CBOOOIHOE
B3aNMO/ICHCTBHE eTel U B3POCIIBIX, a TAKOKe AETel IPyT ¢ APYroMm;

pa3BUTHE Yy y4alIMXCs JIIOOBH K CBOEMY TOpOAY Yepe3 OCMBICIECHHE €T0 HCTOPUH U
KYJIBTYPBI;

MoJyIepXKaHUe YyBCTBA HALMOHAJIBHOM TOPIOCTH, HAILMOHAIBHOIO CaMOCO3HAHUS B
COYETaHUH C IIOHMMAaHHWEM MECTa U POJIM CBOETO Hapo/a U CTPaHbl B Pa3BUTUH MUPOBOIL
KYJIBTYPBI.

PazBuBaromue:

pa3BuTHE UHTEpeca y4YallUMXCs K pa3sIMuHbIM  OO0JIaCTSAM  PAIMOIICKTPOHUKH U
TEXHHYECKOMY LIUKIIy HAYK B LICJIOM;

Pa3BUTHE TEXHUYECKOIT MBICTH M HABBIKOB CaMOOOPa30BaHUS;

MOBBIIICHUE YPOBHS 001Iell 00pa30BaHHOCTH U KyJIBbTYPBL.
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IlnaHupyemble pe3yabTaThl

B nporecce mepBoro roma o0yueHuUs 0XKUAAIOTCS CIEAYIOIIHE PE3yIbTaThl:
IIpenmerHbIe:
Oo0yuarommecsi OyayT 3HATH:

OCHOBHBIE MHCTPYMEHTHI M MaTepHabl, UCIONb3yeMble B PaJHOIICKTPOHUKE, MPUEMBI
paboThI ¢ HUMH U TEXHUKY 0€3011aCHOCTY;

SMHHUIIBI N3MEPEHHS YICKTPHIECKUX [TapaMeTPOB U NePeBOJ U3 OAHUX €AUHUILL B IPYTHE;
TIPHOOPHI JUTS N3MEPEHNS TOKA M HAIIPSDKEHHS, a TakoKe ITpaBriia paboThl ¢ HUMH;
MIPUEMBI pacuéra MPOCTEHIINX IEKTPUUECKIUX LCTICH;

JUCKPETHBIE 3JIEMEHTHI, UX 0003HAUCHHUE, IPUHIUIBI PA0OTHI U Ha3HAYCHHE.

Oo0yuaromuecs OyAyT yMeTh:

cobmoaaTe TpeOOBaHNA U IPAaBUIIA TEXHUKK O€30IIaCHOCTH;

MOJIb30BATBCS MHCTPYMEHTOM M IIKaJIbHBIMM HPHOOpPaMM I M3MEPeHUs TOKa H
HaIpsDKEHNS;

PacCUNTHIBATH NPOCTEHIINE HIIEKTPHYCCKHUE IIETIH;

YHUTATh MPOCTEHIINE PaAHOCXEMBI;

BBIIIAMBATH MIEMEHTHI U3 IIJIaT 0e3 MOBPEXKICHNS;

JIyTUTh TIPOBOJJHUKHU U HOJKIIFOYATh UX K PA3IMYHBIM Pa3bEMHBIM COCINHUTEIISIM;
COOHMpPATh MPOCTHIE CXEMBI AEKTPOHHBIX YCTPOUCTB.

MertanpeaMeTHbIe:
Oo0yuaromuecs OyAyT yMeTh:

OpTaHU30BaTh pabouee MeCTo;

MOJIb30BaThCS  MATeMAaTHYeCKUMU U (Qu3MYecKuMu  GopMyiaaMu, (GpU3NIECKUMU
BEIIMYMHAMH M SINHULIAMHI H3MEPEHNS;

NIePEBOUTH U3 OTHUX CIWHHI] H3MEPEHHUS B APYTHE.

JIn4HoOCTHBIE:
Ofyuaromuecst 0yayT yMeThb:

MOOMIN30BaTh GH3NUECKHE U YMCTBEHHBIE CHIIBI Ha OCYIECTBIICHHE ITIOCTABIECHHBIX 33124
JUISL IOCTHIKEHUS LIeIH;

MOTIOJHATH CBOM 3HAHUS, MOJIb3YSCh CIELHATIbHON INTEPATYPOil;

COTPYAHHYATh CO CBOUMU CBEPCTHUKAMU U IPUHUMATh y4acTHE B KOJUICKTUBHOU paboTe.
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COJAEP)KAHUE ITPOI'PAMMBI 1 roia odyuenust

Paznen yuebHo-
TEMATHYECKOTO
IaHa

Temaruka TeOpCTI/I‘{GCKOﬁ n HpaKTH‘{eCKOﬁ HaCTH 3aHATHSA

BBO}IHOG 3aHATHUC

Teopus

[NpaBuna noBeneHNUs, JOPOKHOTO JIBHKEHUS U TEXHUKA
Oe3omacHOCTH. ABTOMAaTHKa — 4TO 3T0? MaTepuaisl U
UHCTpYMeHThI. OOI1ue NoJ0KeHuUs paboThl KOJUIEKTUBA.

IIpaxmuka
Hrpsl ¢ aBTOMaTHYECKUMU ycTpoiicTBamu. Pazbopka 010KOB.

Dnekrpuieckas
1eMb, e&
COCTaBHBIE YaCTU
1 3aKOHBI

Teopusa

DneKTpUYecKHe 3apsbl, CTPOCHUE BELIeCTBA. DNEKTPUIECKUH TOK,
IIPOBOJHUKY U IUDIEKTPUKU. DJIEeKTpHYecKas Lielb, e€ cxema U
cocTaBHBIC YacTH. [lapamiensHoe U ITociIe0BaTeNbHOe
coequHeHus. Hanpsoxenne, Tok, conpotusneHne. COMpOTHBICHNE
IpoBOJHUKOB. 3akoH OMa.

IIpaxkmuxka
Pa36opxa 61okoB. Pacnaiika nnat. CO0pKa 3/1eKTpUYecKux nemeii ¢
JIAMIIOYKAMH.

Pesucropst

Teopusa

Pesucropsl, ux Ha3HaueHHe, 0003HaUeHHe U THIBL. HomMuHan
PE3UCTOPOB, CTAHAAPTHBINA PsiJl HOMUHAJIOB. 3aIICh HOMUHAJIA.
Knaccel TounocTu pesrctopoB. MorHocTh. O003HaueHHE
MOIITHOCTH pe3ucTopoB. [lapamienbHoe 1 MOCIen0BaTeNbHOE
COEIMHEHUs] PE3UCTOPOB. JlenuTens HanpskeHus. Buael
PE3UCTOPOB.

Pacnaiika mar. JlysxeHue npoBogHukoB. Pacuér u c6opka
Jenutens HanpsbkeHus. [lalika pe3ucTOpHbIX Ienel.

W3mepuTenbHble
pUOOPEI

Teopus

O003HaueHNE U YCTPOUCTBO IIKATIBHBIX U IIH(PPOBBIX
U3MEPUTENIBHBIX IPHOOpOB. BoIbTMeETp 1 ammepMeTp, IpaBuia ux
BKJIFOUCHHMSI U IPOBE/ICHHS] M3MEPEeHHH. Y BelnUeHHe peena
u3MepeHust npuOopoB. M3roTosieHne BOJIbTMETpA U3 IIKAJIBI.
HM3roroieHne NpO3BOHKH U3 IIKAIBL

Ilpakmuka

[Naiika pe3ucTopHbIX nerei. Padora co mxanamu. LllynTnposanne
amrepMerpa. V3rorosieHne BONBTMETpa U3 MIKalbl. M3roToBieHue
IPO3BOHKH U3 HIKAJIBL

Konnencartopst

Teopus

OnexTpudeckas EMKOCTb, 0003HaUEeHHE Ha cXxeMe. MapKupoBKa
KOH/IEHCATOPOB, M UX THIIbl. HOMUHAN KOHIEHCATOPOB.
CranaapTHblil psajg émkocreii. 3anuck HomMuHana. Kiaccel TouHocTH
KoHJIeHcaTopoB. CTaHAapTHBIHN psl HanpsbkeHUuit. Buabt
KOH/IeHCaTOpoB. [lapauiennbHOE U ITOCIEI0BATEIFHOE COSANHEHHS
KOH/IEHCAaTOpOB. Bpems 3apsana u pa3spsiia KoHAEHCaTOpa. DHEprus
3apsHKEHHOTO KOHIEHCATopa.

IIpaxmuka

INoaroToska miaTel «<MUHOUCKATEND». Pacyér u cOopka cxeMbl
«MHHOUCKaTes. [loaxaroyeHre «MUHOUCKATENS» U OIIBITHI C HUM.
ITaiika RC neneii.

Teopus
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Katymxu ITpupona MarHUTHOTO MOMs. DIEKTPOMArHUTHI U IIOCTOSIHHBIE
UHIYKTHBHOCTH, | MarHUTHL. VIHIyKTHBHOCTB, 0003HAa4YeHHUs HA cXeMe. 3aKOH
Ipoccens HMHIYKIMU. 3aKOHbI CAMOMHIYKIUH. BUIBI M COGIMHEHNS KaTyIIeK.
MapxkupoBka apocceneit.
IIpaxmuxa
ITaiika RC neneii. ITatika RLC neneii. ITatika RLC nenei.
7 | [lepemeHHBIiH Teopus
JNEKTPUIECKUIT [Nepuon, yacToTa, aMIUIUTY 14, ISHCTBYIOIICE 3HAUCHNUE.
TOK Tpéxdaznas nens. Konnencarop Ha mepeMeHHOM Toke. Karymka
Ha IIepeMEHHOM TOKe.
Ilpakmuxa
IMaitka RLC neneii. ITaiixa reneparopa Ha craprépe. [laiika
penaKcaliOHHOI0 T'eHepaTopa.
8 | Tpauchopmarops! | Teopus
TpancdopmaTopsl, UX BUBL U TUNBL 3aKOH TpaHCHOPMALIUH.
IIpakxmuka
ITaiika cxeMbl a0OHEHTCKOIO I'POMKOIOBOPUTEILS.
9 | Dnexrpoxnsurarenu| Teopus
KomnnexkropHslil # 6eCKONIIEKTOPHBIN 21€KTPOABUTATEH.
JlBuraTenu nepeMeHHOro Toka. MiMiynscHele U I1aroBble
JIBUTATENN.
IIpaxmuka
C6opxka kosiekropHoro asurareis. ITaiika cxemsl 3ammycka
ACHHXPOHHOTO JBHUraTens. BkIloyeHue maroBoro JBUIraTes.
10 | Dnexrpoakyctuue | Teopus
ckme ycTpoiictBa | MUKpOQOHEL, NX THITBI ¥ BUABL TenedoHbl, IMHAMUKH, 3yMMEPEL,
CHpPEHBI, 3BOHKH.
Ilpakmuka
[ToaroToBKa M pHCOBAaHHKE IIATH CXEMbI MYJIBTHBHOpATOpA.
11 | ®unetpsl Teopus
KounebaTenbHblii KOHTYp. PHIBTPBI COCPEIOTOUECHHON CEICKIINU
(®CC). INonocossre ¢punsTper (PHY, ®CY, ®BY). CtangaptHbIe
¢unsTpel. RC — ®CC.
IIpaxkmuka
Jly>xeHue maTel cxeMsl MyIbTUBHOpaTopa. Ilonbopka 3meMeHTOB
IUIs cXeMbl MyJIbTHBUOpaTopa. Ilaiika cxemMbl MyIbTUBHOpaTOpA.
OIBITEI CO CXEMOI MyIbTHBHOpATOpa.
12 | Kommyrauuonssie | Teopus
ycTpoiicTBa Tumsl 1 BUABI IEpeKIIIoyaTesell U BhIKIoYaTesei.
ABTOMaTHYECKHE KOMMYTAallHOHHBIE YCTPOMCTBA.
OnekrpomaruuTHeie pene. O003HaUeHHE Ha CXeMe, OCHOBHBIC
xapakTtepuctuku. Buasl pene. [lonsgpuszoBaHHbIe, TePKOHOBEIE pee.
IIpaxkmuxka
[Taiika cxems! "Pene Ha camoOnoxupoBke". ITaiika cxems! "Pene Ha
caMmopa3sMbIKaHue".
13 | NomynpoBonuuko | Teopus

BbI€ IIPUOOPEI

Teopust momynpoBoAHUKOB. UTO Takoe MoIynpoBOAHMK. YuCThIE
MIOJTyNIPOBOAHUKU. [IpMecHbIe TOTYIPOBOIHUKH, YCTPONUCTBO
TEPMOPE3UCTOPOB U (HOTOPE3UCTOPOB. pP-n nepexoi. JAuoabl U ux
XapakTepucTuku. KoHTakT MeTat — nojaynpoBOAHUK.
BrinpsiMuTenbHbIC THOBI, COOPKHU U CTOJIOBL. JIeTeKTOpHBIC 1
UMITYJIbCHBIE TUO/bI, COOPKH MMITYJIbCHBIX JJHOJIOB.
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CTaOWINTPOHBI, CTAOMCTOPBI U 0OpalIEHHbIE CTAOUIUTPOHBI.
CxeMa BKIIIOUEHHUsI cTabmnTpoHa. Bapukansl u ux c6opku. Cxema
BKJIFOUYCHMS Bapukamna. TyHHeNbHbIE THOIBI, OOpaniéHHEIC
TyHHEbHbIE quoasl. CBY nnonel. 'enepatops! myma. J{nomst
HloTku. CBeroauoas! U ux coopku. doroauonsl. THPHCTOPHI.
Junuctopsl. TpuHUCTOPBI U CUMUCTOPBL. ONTOTUPUCTOPHI U
OITOCUMUCTOPBL.

IIpaxmuka

[Taiixa cxem ¢ quomamu. IToAroToBKa IUIaTHl CXEMBI JaTUUKA
BJIAXKHOCTU. PucoBaHMeE MIaThl CXEMBI IaTUMKA BIAXKHOCTH.
Jly>xeHue IIaThl CXeMBI JaTYHKa BlIaXHOCTH. [londop sneMeHToB
JUTSL CXEMBI JaTuuKa BIaXHOCTH. [laiika cxeMbl jaTunka
BJIaXXHOCTH. OTBITHI CO CXEMOM JIaTYMKA BIaXHOCTH. Pacuér u
cOOpKa cXeMbI 3a)KUraHus cBeToxuoa. [laiika cxeMbl yrpaBleHUS
JIAMIIOH ¢ TOMOIIBIO TPUHHUCTOPA.

14 | Opranuszanuonsas | Teopus
JIeATEeNBHOCTh 1 VYuyacTtre B paifoHHOH BBICTaBKE IETCKOTO TEXHHYECKOTO
ydacTue B TBOPYECTBA.
MacCOBBIX IIpaxmuxa
MEpOIIPUATHSAX O06cyxaeHne npeacTaBICHHBIX MOJIENIeH, X IPUHIUIA PAOOTHI 1
ycTpoiictBa. rpsl ¢ MoaensiMu.
15 | Urorossle IIpaxkmuka
3aHATHA PeMOHT, IporoH u KoHcepBaIysa 000pyI0BaHUS.




Ilenaror
T'ox oOy4enus 1 rpynmna Ne
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KAJIEHJIAPHO-TEMATUYECKHM IJIAH

HanmenoBanue nporpaMmel « PaouoisieKmponnas asmomamuray

«

COI''TACOBAH:
» 20 T.

3aBeAyOIIHIA METOINYCCKIM OTIEIOM
I'BY 10O «ITJAT» Hesckoro paiiona Cankr-IletepOypra

(5[]

= =
< <
= <
Q < 8 <
Ne 2 g T E Paznen yueOHo- | Temaruka TeopeTHueckoi u npakrudeckoit vactu | Teopus| Ilpaktux| Bcero
=g =g DOopMBI KOHTPOJISL
n/m g TEMaTU4ECKOTO 3aHATHS yac. auvac. | 4acoB
= & Iana
BBognoe 3ansTue AHKeTHpOBaHHUE.
Teopus. Ilpasuna noseaenus B JJome TBopuecTBa,
OpraHu3aiyonHa CobecenoBanue.
3HAKOMCTBO C PEXHMOM PabOThl, HHCTPYKTAX I10
1 ST AESATENBHOCTh U .
acTHe B TeXHHUKe 0e30IMacHOCTH. 3HAKOMCTBO C MPOrPaMMOii 2 2
v dopmMupoBaHue rpynisl. AHKETUPOBaHHUE.
MacCOBBIX
CobecenoBanue.
MEpOIPHUSITHUIX
Teopus. IlpaBuina noBeaeHus, JOPOKHOTO JBIKCHUS 15
2 M TeXHUKa 6e30macHOCTH. ABTOMAaTHKA — 4TO 3T0? ' 2
IIpaxkmuka. Tpbl ¢ aBTOMaTHYECKUMU 05 Cobmonenue npaeun Th B
BBoaHoe YCTpPOHCTBaMH. ' TEUYEHHUH roJ1a (MHCTPYKTaXKH
3aHATHE Teopusi. Texunka 6e30macHOCTH. Marepualisl U IIPOBOSITCS PETYISAPHO, HE
3 HHCTpYMEHTHI. O0LIMe NOJI0KEHHUS PabOThI 1 2 peske pasa B MecsI)
KOJIJICKTHBA.
Ilpaxmuxa. Pa3bopka OIIOKOB. 1
Teopus. JneKkTpu4ecKue 3apsibl, CTPOCHUE Onpoc yJauuxcs, yMeHue
OnexTpuyeckas P p PAIBL, CTP 0,5 poc yu - YM
4 N BEIIECTBA. 2 IIPUMEHATH 3aKOHBI Ha
Lenb, e¢
IIpaxkmuxka. Pa3zdopka OJIOKOB. 15 IIPaKTHKE.
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10

COCTaBHBIC
YacCTHU U 3aKOHBI

Teopus. DneKTpUUECKUi TOK, TPOBOIHUKH 1
JIMIICKTPHKH.

0,5

IIpaxmuxa. Paz6opka 6I0KOB.

15

Teopus. Dnexkrpuyeckas Lenb, e€ cxema u
COCTaBHbIE YacTH.

05

Ipaxmuxa. CO0pKa BIEKTPHUUECKUX LIETeH C
JIAMIIOYKAMH.

15

Teopuﬂ. Hapaﬂnenbl{oe U IIOCJICA0BATCIIbHOC
COCIIMHCHUS.

0,5

Illpaxmuxka. Pacnaiika miart.

15

Teopus. HanipshxeHue, TOK, CONPOTHBIICHHUE.

0,5

Ilpaxmuxka. Pacnaiika mat.

15

Teopus. ConpoTuBIeHNUE IPOBOIHUKOB. 3akoH Oma.

Ilpaxmuka. Pacnaiika miart.

Teopus. ConpoTHBICHHE IPOBOTHUKOB. 3akoH OMma.

0,5

IIpaxkmuxka. Pacnaiika mat.

15

11

12

13

14

15

16

17

18

Pesucropsr

Teopus. Pe3uctopbl, UX Ha3HAYECHHE, 0003HAYCHUE U
THIIBL.

IIpakmuka. Pacnaiika niat.

Teopzm. PGSI/ICTOpLI, HUX Ha3HA4YCHUC, 0003HaUYeHHE U
THIIBI.

0,5

Ilpaxmuka. Pacnaiika miart.

15

Teopus. HoMuHan pe3sucTopoB, CTaHAAPTHBIN Pl
HOMUHAJIOB.

0,5

Ilpaxmuxka. Pacnaiika mat.

15

Teopus. 3anucs HoMuHANA. Kimaccsl TounocTH
PE3UCTOPOB.

0,5

Ipaxmuxka. Jlyxenne npoBOTHUKOB.

15

Teopus. MouHoctb. O003Ha4Y€HHE MOIIHOCTH
PE3UCTOPOB.

0,5

Ilpaxmuxka. JlyxeHue NpoBOIHUKOB.

15

Teopu;z. HapanneJILHoe U IIOCJICA0BATCIbHOC
COCIMHECHUSA PE3UCTOPOB.

0,5

Illpaxmuxka. 1laiika pe3UCTOPHBIX LENEH.

1,5

Teopus. Jlenutens HaNpsHKEHUS.

0,5

TIpaxmuka. Pacyér 1 cOOpKa JAeNUTeNs] HAIPSHKCHHSL.

15

Teopus. Buapl pe3ucTopos.

0,5

Ormnpoc yJamyxcs, 3arnoTHeHHe
6naHKa 3a4€Ta IO PE3UCTOPaM,
Ka4eCTBO U CKOPOCTh
JIEMOHTa)Ka JJIEMECHTOB,
TPaBUIIBHOCTH COOPKH CXEM.
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19

Ipaxmuxka. 1atixa pe3uCTOPHBIX LIENei.

15

Teopus. Buapl pe3ucTopoB.

0,5

Ilpaxmuxka. I1alika pe3UCTOpHBIX LENEH.

15

20

21

22

23

24

W3meputenbuble
IPUOOPEI

Teopus. Obo3HaUEHUE U YCTPOHUCTBO MIKATBHBIX H
U (POBBIX H3MEPHTEIBHBIX PHOOPOB.

0,5

Ipaxmuxka. 1atixa pe3uCTOPHBIX LENei.

15

Teopus. BonbT™MeTp U aMIiepMeTp, paBuia ux
BKJIIOUEHHSI U IPOBE/ICHHS U3MEPEHUH.

0,5

Ipaxmuxka. 1atika pe3uCTOPHBIX LIENei.

15

Teopus. YBeaudeHue npezesa U3MepeHus npruOopoB.

0,5

IIpaxmuka. Pabora co mkanamu. lllynTupoBanue
aMIIEepPMETPaA.

15

Teopuﬂ. Hsroropienue BOJIBTMETPA U3 IIKAJbI.

0,5

Ilpaxmuxa. VI3roToBIeHNE BOIBTMETPA U3 IIKAJBI.

15

Teopus. VI3roToBI€HNE IPO3BOHKH U3 IIKAJbI.

0,5

IIpaxkmuka. I3roToBieHNEe NPO3BOHKH U3 ILKAJbI.

15

Omnpoc yJanuxcs,
MPaBUIIBHOCTH COOPKU U paboTY
npubopoB.

25

26

27

28

29

30

31

Konnencaropst

Teopus. Dnexkrpuueckas EMKOCTh, 0003HAUCHUE Ha
cXeMe.

0,5

HpaKmuKa. HOHFOTOBK& 1J1aThl KMUHOUCKATCIISA).

15

Teopus. MapKkupoBKa KOHIEHCATOPOB, U UX THUIIBL.
HomuHan KoH1eHcaTOpoB.

0,5

Ipaxmuxa. Pacu€t u cOopka cxembl
«MUHOHCKATEIS.

15

Teopus. CtannapTHBIN psig EMKOCTEH. 3amuch
HOMMHAJIA.

0,5

HpaKmuKa. TloaxmroueHne «KMUHOUCKATEIISH U
OIIBITHI C HUM.

15

Teopus. Kimaccel TOUHOCTH KOHAEHCATOPOB.
CrangapTHBIN ps HAIPsDKEHUH.

05

Ilpaxkmuxka. I1aiixa RC neneil.

15

Teopus. Buapl KOHIEHCATOPOB.

0,5

Ipaxmuxa. Iatika RC neneii.

15

Teopus. IlapannensHoe U TOCIIEIOBATEIEHOE
COEIMHEHHs] KOHJICHCATOPOB.

0,5

ITatixa RC neneii.

15

Teopus. Bpewms 3apsina u pa3psiia KOHIEHCATOpa.
DHeprust 3apspKEHHOTO KOHIEGHCATOPA.

05

Omnpoc ydJamuxcs, 3armoIHeHne
6yaHKa 3a4éra 1o
KOHZIEHCAaTOpaM, PaBHUILHOCTD
cOOpKH CcXeM.
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Ipaxmuxka. 1atika RC neneii.

15

32

33

34

35

Karymxu
HUHAYKTUBHOCTH,
Jpocces

Teopus. Ilpupoaa MarHUTHOTO TOJISL.
DJIEKTPOMArHHUTHI U MMOCTOSIHHBIE MATHHUTHL.

0,5

Ipaxmuxka. I1aiika RC neneii.

15

Teopusi. IHIYKTUBHOCTh, 0003HAYCHHUS HA CXEME.
3aKoH WHAYKITUH.

0,5

Ipaxmuxa. latika RLC neneid.

15

Teopusi. 3aKOHBI CAMOWHTYKITHH.

0,5

Ipaxmuxka. 1atika RLC neneid.

15

Teopus. Bunel u coequHeHHs KaTyliek. MapkupoBka

Jpocceneil.

0,5

Ipaxmuxka. Iaiika RLC nene.

15

Ormpoc yJammuxcs, 3arnonHeHne
OnaHKa 3a4éTa 10 KaTyIIKaM,
TPaBUIIBHOCTH COOPKH CXEM.

36

37

38

39

IlepemenHsIi
3EKTPUUECKUN
TOK

Teopus. Ilepuon, yactora, aMILUTUTY A,
JIeiCTBYIOIIee 3HAYCHHE.

0,5

Ipaxmuxka. 1latika RLC neneid.

1,5

Teopus. TpéxdasHas uemb.

0,5

Ipaxmuxka. 1atika RLC neneid.

15

Teopus. Kongencarop Ha NepeMEHHOM TOKE.

0,5

Ilpaxmuxa. Natika RLC neneii.

15

Teopus. Katyinika Ha IepeMEHHOM TOKE.

0,5

Ilpaxmuxka. Ilaiika renepaTopa Ha cTapTépe.

15

Omnpoc yJamuxcs,
MPaBHIBHOCTE COOPKH CXEM.

40

41

Tpauncdopmarop
BI

Teopus. TpanchopMaTOpbl, UX BUJIbI U THIIBL.

0,5

IIpaxkmuxka. I1aiika penakcallMOHHOIO TeHeparopa.

15

Teopus. 3akoH TpaHC(HOPMALIUH.

0,5

Ipaxmuxka. T1aiika cxemMbl a00HEHTCKOTO
TPOMKOTOBOPHUTEIISI.

15

Omnpoc ydamuxcs,
3amoJiHeHre OJlaHKa 3a4éTa Mo
KaTyIIKaM, MPaBUIBHOCTh
cOOpKHU CXEM.

42

43

44

9HeKTpOI[BPI1"aT€
JIn

Teopus. KonnekTopHblit 1 0ECKOIIEKTOPHBIN
QJICKTPOIBUTATEINH.

05

Ilpaxmuxa. CO0pKa KOJJIEKTOPHOTO IBUIATEIsL.

15

Teopus. JlBurateny nepeMeHHOIO TOKA.

0,5

Ilpaxmuxka. 1laiika cxembl 3aIyCKa aCHHXPOHHOTO
JIBUTaTeJIs.

15

Teopzm. I/IMHyJ'II)CHI)Ie 1 IaroBbIC IBUTaTCIIN.

0,5

HpaKmuKa. BxutroyeHue 1maroBoro JBUrartesis.

15

Omnpoc yJanuxcs,
MIPaBUIILHOCTD COOPKU CXEM.

45

Teopus. Muxpo(OHBI, UX TUIIEI ¥ BUIBL.

0,5

Ipaxmuxa. TIOATOTOBKA MJIATHI CXEMbI
MYJbTHBHOpATOpa.

15

Omnpoc yJamuxcs,
MPaBHIBHOCTE COOPKH CXEM.
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Teopus. TenedoHbl, AMHAMUKH, 3yMMEPbI, CHPECHBI,

DJeKTpoaKyCcTH 0,5
46 qecKue 3BOHKH.
yeTpoiicTsa IIpaxmuka. PrcoBaHue IIaThl CXEMBI 15
MyJbTHBHOpATOpa.
Teopus. KonebaTenbHbII KOHTYP. 0,5
47 Ipaxmuxka. Jly>xeHHe IIaThl CXEMbI
i 15
MyJIbTHBUOpATOpa. '
Teopus. DUABTPBI COCPETOTOUEHHON CEIEKIINN
0,5
48 (PCO).
DUABTPEI IIpaxmuxka. IlonOopka 31€MEHTOB JIS1 CXEMBI 15 Omnpoc yqammxcs,
MYJIBTUBHOpATOpA. ' MIPaBUIILHOCTD COOPKU CXEM.
Teopus. Ionocosble punbtpel (PHY, ®CY, OBY). 0,5
49 Ipaxmuxka. Ilogbopka 37IEMEHTOB TSI CXEMBI 15
MYJIBTUBHOpATOpA. '
50 Teopus. Crangaptaeie dunbtpbl. RC — ®CC 0,5
Ilpaxmuxka. Iaiika cxeMbl MyJIETHBHOpaTODA. 15
J4 Y
Teopus. Tumnbl 1 BUABI NIEpEKIOUaTENEH U 05
51 BBIKJIFOYATEIIEH. '
Ilpaxmuxka. Ialika cxeMbl MyJIbTHBHOpATOpA. 15
Teopus. ABToMaTHYECKHE€ KOMMYTAIIMOHHBIE 05
52 ycTpoiicTBa ' OlPoe VIAIXCs
Ilpaxmuxa. OUBITEL CO CXeMOH MYIIBTHBHOpaTOpAa. 15 3anI(,)J1HZ;IIHIeH6naH;<a sauéTa 10
Kommyrammonn | Teopus. DnexrpoMarnutHeie pene. O603HaueHne Ha
. 0,5 KOMMYTaIlMOHHBIM
ble YCTPOHCTBA | cXeMe, OCHOBHBIE XapaKTEPHCTHKH. .
53 Ilpaxmuxa. Ilaiixa cxems! "Pene Ha YCTPOHCTEAV, TIpABILIBHOCTS
c apM o 6noxﬁpom<e" 15 cOopKH 1 paboTa cXeMm.
Teopus. Bunpl pene. [lonspuzoBaHHbIe, TePKOHOBBIE 05
54 pene. '
INaiixa cxemsl "Pene Ha camopa3MbIkaHue" u 15
9KCHEPUMEHTHI C HEl. '
Teopus. Yuactue B palilOHHOH BBICTaBKE JIETCKOTO
OpranuzanyoHHa 0,5
TEXHUYECKOI'0 TBOPYECTBA.
55 S ISITEILHOCTD U "
OO6cyxIeHIe NPeICTaBICHHBIX MOJICIICH, NX
ydactue B . 15 Ompoc yJanuxcsi.
ACCOBBIX npuHIMIa paboTel U ycrpoiicTBa. Urpsl ¢ MosensMu.
Teopus. Yuactue B paliOHHOH BBICTaBKE JIETCKOTO
56 MEpOTPHUATHUIX 0,5

TEXHUYCCKOI'0O TBOPUCCTBA.
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Ipaxmuxa. OOCyxIeHHE TPEICTABICHHBIX MOJIETICH,

WX TIPUHIHAIIA paboTHI U ycTpoiicTBa. Urpsl ¢ 15
MOJIEISIMH.
Teopus. Teopus oTynpoBOIHUKOB. UTO Takoe 05
57 MIOJIYTIPOBOJHUK. '
IIpaxkmuxka. T1alika cXeM ¢ THOAaMH. 15
58 Teopus. YucTple MOIYPOBOJHUKH. 0,5
ITlpaxmuxka. Talika cXeM ¢ TUOJaMH. 15
Teopus. IlpumecHbIE TOTYTIPOBOJHUKH, YCTPOHCTBO 05
59 TEPMOPE3UCTOPOB U (HOTOPE3UCTOPOB. '
Ilpaxmuxka. Ialika cXeM ¢ TUOJaMH. 15
60 Teopus. p-n nepexon. JIMoabl U UX XapaKTEPUCTUKH. 0,5
Ipaxmuxka. I1aiika cXeM ¢ THOAaMHU. 15
61 Teopus. KoHTaKT MeTaul — NOJYIPOBOJHUK. 0,5
Ilpaxmuxka. Ilaiika cXeM ¢ JHOJaMH. 15
Teopus. BempsiIMUTEIIBHBIE TUOABI, COOPKH U 05
62 CTOJOBI. ' Onpoc yJanuxcs, 3armoTHeHNe
Ilpaxmuxa. I1oATOTOBKA ILIATHI CXEMBI JATYHKA 15 GyaHKa 3a4éra 1o
BJI2)KHOCTH. ' TOTYITPOBOTHHKOBBIM
MMonynposoguu | Teopusi. JleTeKTOPHBIE U HMITYJILCHBIE JHOJBI, 05 npubopam B hopme OTBETOB
63 KOBBIE IIPUOOPBI | cGOPKU UMITYJILCHBIX JIHOJIOB. ' Ha KapTO4KH - BOIPOCEHL,
Ilpaxmuka. PucoBanue TU1aThl CXEMBI JaTUYMKA 15 NpaBUJIbHOCTH C60P.1.<PI CXeMm,
BJI2)KHOCTH. ' MPaBUIILHOCTh PacuyéTa CXEMBl,
Teopus. CTaOUIUTPOHBI, CTAOUCTOPHI U e€ naiiku u paboTsL.
oOparéHHble cTaOMIUTPOHBI. CXeMa BKITIOYCHHUS 0,5
64 CTa0WINTPOHA.
IIpaxkmuxka. Jly)xeHue NIaTel CXeMbI JaTYUKA 15
BIIQYKHOCTH. '
Teopus. Bapukansl u ux coopku. Cxema BKIIOUSHHUS 05
65 BapHKara. '
Ipaxmuxa. TTonOOp IEMEHTOB JIIsSI CXEMBbI aTYNKa 15
BII&YKHOCTH. '
Teopus. TyHHeNnbHBIE TUOJIBI, OOpalIEHHbIE
66 TyHHenbHbIe uoabl. CBY nnonpl. ['enepaTopsr 0,5
myma. J{unoasr HloTkm.
Ilpaxmuxka. I1aiika cXxeMbl JaTYNKa BIAXKHOCTH. 15
67 Teopusi. CBeTOIMO B U X COOPKH. 0,5
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Ipaxmuxa. Pacu€t u cO0pKa CXeMbl 3aKUTaHHS 15
CBETOANOJIA. '
68 Teopus. POTOINOABI. 0,5 2
Ilpaxmuxka. I1alika cXeMBbI JAaTYNKA BIAXKHOCTH. 15
69 Teopus. Tupuctopsl. JIMHUCTOPBI. 0,5 2
Ilpaxmuxa. OTBITEL CO CXeMOH TaTYMKa BIAKHOCTH. 15
Teopus. TpUHUCTOPBI U CUMUCTOPHI. 05
70 OnTOTHPHUCTOPHI U ONTOCHUMHUCTOPBI. ' 2
Ilpaxmuxka. 1laiika cxeMblI yIIpaBIEHHUS JIAMIION C 15
MTOMOIIBIO TPHHUCTOPA. '
71 2
Ilpaxmuka. PEMOHT U IPOTOH TEXHUKHU. 2
Hrorossre
2 Omnpoc ydamuxcsl.
3aHATHA
72 IIpakmuka. PeMOHT, IPOrOH U KOHCEpBaLus 2
000pyIOBaHHS.
uroro: | 41 | 103 | 144 |
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PABOYAS ITPOT'PAMMA 2 roaa ody4enust
I'pynnsl copMHPOBAHBI U3 YJaIIUXCs, OCBOUBIIMX IporpamMmy 1 roga oOydeHus,

6 — 8 kiacc (12 — 14 ner) — BTopoii roa o0y4eHwus.

I'pymmer 2 roma oOy4eHHS MOTYT OBITH IOIOJMHEHBI YYallUMHCS, HPOIISIIIIMHI

cobeceloBaHNE, ONPEAENSIOMEr0 CTENEHh TOTOBHOCTH K OCBOGHHIO COOTBETCTBYIOIIEH
HPOrPaMMBl.

OCHOBHBIMH 321aYaMHU SIBIISIFOTCS:
Ooyuaromue;

03HAKOMJICHHE C Pa3IHYHBIMH Pa3/iellaMH 3JIEKTPOHHUKH;

(dopMHupOBaHHE yMEHUs IOIb30BAThCA MATeMaTH4YECKUMU U (QU3HUECKUMH (OpMyIaMH,
(bHU3MYeCKUMHU BEIUYUHAMU U AUHUIAMH U3MEPEHUS;

H3ydeHHe TPUHIAIIOB PAOOTHI JUCKPETHBIX M aHAJIOTOBBIX HHTETPATBHEIX IIEKTPO-PATHO
JJICMEHTOB, UX YCJIOBHBIX rpaduueckux o0O3Ha4YEeHH, NPUHIUIIOB YEPUCHUS M UTCHHS
panuocxeM, U3rOTOBIECHHS I1€UaTHBIX ILIAT;

(dopMHUpOBaHHE HABBIKOB MallK{, MOHTaXa U COOPKH BJIEKTPOHHBIX KOHCTPYKLHH, UX
KOHCTPYMPOBAHMUS;

O3HAaKOMJICHHE C MPOCTEHIIMMH HM3MEPHTEIBHBIMH  HpHOOpaMH IS DJIEKTPO-
panuon3MepeHHii, UX yCTPOHCTBOM U IIpaBWIaMU PabOTHI C HUMH.

BocnurareabHble:

(bopMupoBaHKe y y4alnuXxcst KyJ1bTa 3HaHHH, HOTPEOHOCTH B yuébe u paborte;
(opMHUpOBaHKE y yJalIuXCsl CTUMYJIOB K CaMOOOPa30BaHHIO M HABBIKOB CAMOCTOSTEINBHOM
PpaboThI ¢ TEXHUYECKOH JTUTEPATYPOH;

BOCIIUTaHUE OEPEKHOr0 OTHOILEHHUS K MeOenu, mpudopam 1 000pyI0BaHHUIO;

pa3BUTHE KYJIbTYpbl MEKJIMYHOCTHBIX OTHOIIEHUH B COBMECTHOM A€ TEIbHOCTH HAa OCHOBE
cucTeMbl  "yuuTenb-ydeHHUK" U "yUeHUK-ydeHHK", 00eCreunBaroImmx CBOOOIHOE
B3aNMO/ICHCTBHE IeTeH U B3POCIIBIX, a TAKKe AETell IPyT ¢ APYToM;

pa3BuUTHE y ydamuxcs JTIO0BU K CBOEMY TOPOLY 4Yepe3 OCMBICICHHE €ro HUCTOPHU U
KYJIBTYPBI;

MoJyIepXKaHUe YYBCTBA HAI[MOHAIBHOW TOPIOCTH, HAIMOHAJIBHOIO CaMOCO3HAHUS B
COYETaHUH C MOHUMAHUEM MECTa M POJIM CBOEr0 HapoJia U CTPaHbl B Pa3BUTUU MUPOBOH
KyJBTYPBL.

Pa3BuBamwoime:

pasBUTHE MHTEpeca ydJallUXcs K pPa3NIUIHBIM  OOJIACTAM  PAJHOdIEKTPOHUKHA U
TEXHUUYECKOMY LIUKIIy HaYK B LIEJIOM;

Pa3BUTHE TEXHUUECKON MBICIH ¥ HABBIKOB CAMOOOPa30BaHMUS;

MOBBIIIICHUE YPOBHS 001ell 00pa30BaHHOCTHU U KyIbTYPBL.

Ilnannpyemsble pe3ybTaTh
B mporiecce Broporo roxa o0y9IeHUs 0XKHIAIOTCS CIIEIYIONINE PE3yTbTAThI:

IIpenmerHbIe:
O0yuarommuecst OyAyT 3HATH:

OCHOBHBIE MHCTPYMEHTHI M MaTE€PHalIbl, MUCIIOJIbL3YEMBIE B PaJNOIEKTPOHUKE, MPUEMBI
paboThI ¢ HUIMH U TEXHUKY 0€30M1acCHOCTH;

€IMHMILBI U3MEPEHHs IIEKTPHUUECKUX [IApAMETPOB U NEPEBOA U3 OAHUX €JUHUL] B IPYTUE;
pUOOPHI AT U3MEPEHHS TOKA M HAIPSDKEHUs], a TAloKe MpaBuila paboThl C HUMH;
JMCKPETHBIE  IOJYIPOBOJHUKOBBIE DJEMEHTHl M  OINEPALMOHHBIE YCHJIMTENH, HX
0003HaYeHHe, IPUHIUITE pa0OTHI M Ha3HAUCHHE;
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CXEMHBIC IOCTPOCHHS IMPOCTHIX YCHWJINTEIBHBIX KacKaJoB, (UIBTPOB, I'€HEPaTOpOB H
HUCTOYHUKOB IUTAHUS;

MpUEMBI pacuéra NPOCTEHIINX dIEKTPHYESCKHIX Lenel B IMHSHHBIX CTaOHIN3aTOPOB;
TIPUHIIMITBI MEKKACKAHOW CBSI3H U LieTieil 00paTHBIX CBS3EH;

OCHOBHBIE THITBI ¥ BUABI MUKPOCXEM OIIEPAIMOHHBIX yCHUIUTEIIEH;

TIPUHIIMITBI TIOCTPOCHUS CXEM Ha ONEPALMOHHBIX YCUIUTEISX.

O0yuarommuecst 6yayT yMeTh:

coburro1aTh TpeOOBAHMS U MPaBHIIa TEXHUKU O€30ITaCHOCTH;

MOJTB30BATECSI  MHCTPYMEHTOM M H3MEPUTENBHBIMH INPUOOpaMHM I M3MEPCHUS
JNEKTPUUECKHUX N1apaMeTPOB;

PaccUUTHIBATH MIPOCTEHIINE HIEKTPUUECKUE IEMH U IMHEHHbIC CTaOUIN3aTOPBL;
PacCYUTHIBATh IPOCTEHIINE CXEMBI C UCIIOIb30BAHIEM ONEPALMOHHBIX YCUIUTECH;
coOMpaTh  MPOCTBIE  CXEMBI  SJEKTPOHHBIX ~ YCTPOMCTB € HCHOJIb30BAaHHUEM
TMIOJTYyTIPOBOTHUKOBBIX IIPHOOPOB M OIEPAIIMOHHBIX YCHIUTENEH.

MeranpeameTHble:
O0yuarommecst OyayT yMeTh:

OpraHu30BaTh pabouee MecTo;

MONB30BAaThCSl  MaTeMaTH4eCcKUMH ¥ (usudeckumu  GopMyiamu, (GU3HIECKIMHU
BEJIMYMHAMY U €AUHUIIAMH H3MEPEHUS;

MepPEeBOIUTH U3 OJHUX €AUHUI] H3MEPEHHUS B JIPYTHE.

JInyHOCTHBIE:
Oo0yuaromuecs OyAyT yMeThb:

MOOMIN30BaTh (PU3MUCCKHE U YMCTBEHHBIC CHJIBI Ha OCYILECTBICHHE MOCTABICHHBIX 33134
JUTSL JOCTHKEHHS LIEJIH;

MOTIOJIHATH CBOM 3HAHUS, MOJIB3YACH CIICIHATIBHON JINTEPATYPOii;

COTPYIHHYATH CO CBOMMH CBEPCTHHUKAMH U IIPHHUMATH YUacTHE B KOJUICKTHBHOM pabore.



26

COAEPKAHUE ITPOI'PAMMBI 2 roaa o0yuenust

Paznen yueOHO-
TEMaTH4ECKOrO
IaHa

Temaruka TeopeaneCKoﬁ nu HpaKTH‘{ecKOﬁ YacCTH 3aHATHA

Bpoanoe
3aHATHC

Teopus. IIporpamMma paboThI Ha HOBBIH y4ueOHbIi To. [IpaBuna
HOBEJICHUs, IPaBUIIA IOPOKHOIO JBHKEHUs. IHCTpyMeHTBI U
MaTepHabl, HCIIOIb3yEeMbIE B PAIHOTEXHUKE, TEXHUKA O€30MaCHOCTH.
IIpubops! 1 06opynosanue, TexHuKa 6e3onacHocTu. O6HIe
HOJIOXKEHUS pabOThl KOJIIEKTHBA.

Ilpaxmuka. I3roTOBNICHNE MaKETHBIX ILIAT.

ITomynposoa-
HHKOBBIC
pudOpEI

Teopus. Tpausucropsl. IIpuniun padoTsl u yctpoiictBo. Cxembl
BKJIIOUEHHUS TPAH3UCTOPOB. OCHOBHBIE TAPAMETPBI TPAH3UCTOPOB.
Iloxonéska u BUIbI TPAH3UCTOPOB, UX MAPKUPOBKA.
KommnnemenTapasie napsl. CocraBHol TpaH3ucTop. OqHONIEpEeXoJHbIe
TpaH3UCTOpPbI. JIaBUHHBIE U MHOTOOMUTTEPHBIE TPAH3UCTOPBL.
TpaH3ucTOpHBIE COOPKH.

IoseBble TpaH3ucTOpbI. Il0NEBBIE TPAH3UCTOPBI C YIPABIISIOIIUM P-N
nepexogoM. IToneBsle TPaH3UCTOPHI C U30IUPOBAHHBIM 3aTBOPOM U
BCTPOEHHBIM KaHanoM. IloneBble TpaH3UCTOPBI C M30JHMPOBAHHBIM
3aTBOPOM U MHIYIIUPOBAaHHBIM KaHaJIoM. OCHOBHBIE APAMETPHI U
CXEMBI BKIIFOUCHHS TIOJICBBIX TPaH3UCTOPOB. COOPKH MOJICBBIX
TPaH3UCTOPOB. MarHUTOTPaH3UCTOPHL. I1epCIeKTHBHBIE TPAH3UCTOPHIL.
OnTodJIeKTPOHHBIe MPUGOPBI. ONTPOHEL. XapaKTepHCTUKH
OITPOHOB.

IIpaxmuxka. Ilaiika cxem ¢ Tpanszuctopamu. [laiika cxemsl ynpaBieHUs
JIaMIIOH C IOMOILBIO TpaH3ucTopa. I1aiika cxeMsl ynpaBieHus J1aMIon
C IIOMOIIBIO TI0JIEBOTO TpaH3ucTOpa. [lakika cxeMbl ynpapiacHUs
JIaMIIOH C IOMOUIBIO MOJIEBOTO TPAH3UCTOPA C H30JMPOBAHHBIM
3arBopoM. [lalika cxeMbl yIpaBiieHHs JIaMIIOH ¢ TOMOLIbIO OJIEBOTO
TPaH3KUCTOPA C U30JIIPOBAHHBIM 3aTBOPOM U MHAYIIIPOBAHHBIM
KaHaJIOM.

Tpansucrop-
HbIE
YCHIIMTENN

Teopus. Cxemsl 3afaHus pabodeil Toukd. CXeMbl TepMOCTAOUNIU3ALIUH.
Kackonubiii kackan. uddepennuanpHeiii kackas. J[ByxTakTHbIe
KacKaJlbl C IBYXIIOJISIPHBIM MTUTaHWEM. [[ByXTaKTHBIE KacKaibl C
OJTHOTIOJIIPHBIM NMUTAaHHEM. MOCTOBBIE IByXTaKTHBIE KaCKa/Ibl C
OJTHOIOJISIPHBIM MMUTaHUEM. MHOTrOKacKaaHbIe YCHIUTENU. Buabt
yeuuTenell. MeskkackaaHas cBs3b. EMKOCTHAS MEKKACKaIHAS CBA3b.
MHaykTHBHAS M HEMOCPEICTBEHHAs MeXKacKkaiHas cBsizb. OOpaTHas
CBSI3b B YCHJIMTENSIX. THUIIBI M BUJIBI IETIEH 0OpaTHOM CBSI3M.
XapakTepUCTHKH IieTeil 00paTHOH CBSI3H.

IIpaxmuxa. I1aiika merpoHoMa. [laiika reHepaTopa-uMHUTaTOPa 3BYKOB.
ITaiika nmmynscHOTO hoHaps. ITaiixa Goro3onka. Ilaiixa u HacTpoiika
MHUKPO(OHHOTO YCHIIUTEIISI M OIBITHI C HUM. [laiika AByXTakTHOrO
ycmimtens. [lalika natunka BiakHocTH. [1alika 3J€KTpOHHOTO CTOpPOKA.
Hacrpoiika u s5KcriepyMeHTBI € JIEKTPOHHBIM cTOposkeM. [laiika
CUMMETPHYHOTO MYJIbTHBHOpaTopa. [Taiika mynsTHBHOpaTopa co
ceeroauonami. Ilalika MyJIbTHBHOpATOpA C JAMIAMHU.

ABTOMaTHYEC-
KHe
yCTpoiicTBa

Teopus. I'enepaTopsl, BUJIbI TEHEPATOPOB U BU/IbI CUTHANIOB. [ 'eHepaTop
TapMOHIYECKOT0 CUrHasla. CHMMETPHYHBII MyJIbTHBHOPATOD.
Hecummerpuunsiii Mynastusudpatop. Ogaosudpatop. Kommaparop.
Tpurrepsl. RS — tpurrep. Cuérnsiit T — tpurrep. Tpurrep HImutra.
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Pene Bpemenu. [Tpunimne! mocrpoeHus. JaTanku, npeodpasoBaHie
(U3HYECKHX BEJIMYMH B SJIEKTPHYECKHe CHrHaNbL. DoTopere.
Tepmoperne. CeHcopHBIE ycTpoiicTBa. AKycTHdeckoe pene. Perymsropst
MOIITHOCTH. DIIEKTPOHHBIE peTie.

IIpaxmuxa. I1aiika CHMMETPHYHOTO MyJIFTHBHOpPATOpa OOBIYHOTO U C
KpyThIMH ()pOHTAMHU UMITY/IECOB. I1aiika HECUMMETPHYIHOTO
MyJIBTUBHOpATOpa U 3KCIEepUMEHTHI ¢ HuM. [laiika oqHOBHOpaTOpa.
ITaiixa komnaparopa. [1aiika RS — tpurrepa. I1aiika cuérnoro T —
tpurrepa. [laiika Tpurrepa LlImutra. [1aiika pene Bpemenu. [laiika
¢oropene. [Taiika onpexenuTens HEUCIIPABHEIX JIAMIT B THPJITHIAX.
Hacrpoiika onpenenuTens HeUCIIPaBHBIX J1aMIl B TupisHaax. [laiika
peryasropa momHocTH. HacTpolika perynsropa MOIIHOCTH.

Hcrounuku
3JIEKTPOITUTAH
Hst

Teopus. IlepBUYHbIE X BTOPUYHBIC HCTOUHUKHU JICKTPONTUTAHHUS.
BempsamuTenu u GpuibTpsl dnexrponuranus. Ilapamerpudeckuit
crabunuszarop. OTHOTPAH3UCTOPHBIN cTAOUIIU3ATOP.
JIByXTpaH3HCTOPHBIIA CTAOMIN3ATOP C PEryIUPYEMBbIM HAIPSKEHUEM.
Crabmm3aTop ¢ peryJIupyeMbIM HalpsDKCHUEM U 3aIUTOH IO TOKY.
JluneiiHble cTaOUIU3aTOPHI ¢ 00paTHOH cTabunmu3anueil. VimmyabscHble
CTaOUIIN3aTOPBL, UX TUIIBI ¥ BUJIBL, CXeMOTEXHUKA.

Ipaxkmuka. COOpKa BBITPSIMUTENCH U YMHOKUTEIICH HAPSHKCHHS.
C6opka napamerpudeckoro crabunusaropa. Coopxa
OJHOTPaH3UCTOPHOro cTabun3aropa. COopKa IBYXTPaH3UCTOPHOTO
crabmmsaropa. [TonroToBka, pcoBaHNE H JIy)KEHHUE ILIATHI
CTaOMIIN3aTOpa C PETYINPYEMBIM HAIIPSHKEHUEM H 3allIUTOI 10 TOKY.
TTonGop 3memMeHTOB cTabMIM3aTOPa C PEryIUPYEMbIM HAIPSDKEHHEM U
3auMToN 1o Toky. Ilaiika 1 HacTpolika rmiaTsl crabuin3aropa ¢
pEryJIupyeMbIM HaIPsDKEHUEM U 3aLUTOM 110 TOKY.

Nuterpansusie
CTaOUIIN3aTOPBI

Teopus. ITpyHIUIBI IPOU3BOJICTBA MUKPOCXEM, X KOPITyca U
1okojEBKa. IIpyHIIMI MapKUPOBKU MUKpOcXeM. MUKpocXeMbl
JIMHEHHBIX CTaOMIN3aTOPOB C (PUKCHPOBAHHBIM HATIPSKECHHEM.
MukpocxeMbl TNHEIHBIX CTaOHIN3aTOPOB C PETYINPYEMBIM
HaIpsHKeHHEeM. MUKpOCXeMbl IMITYJIbCHBIX CTAOMIN3aTOPOB U UX
THUIIBL.

IIpaxmuxka. I1oArOTOBKA KOJIOAOK IO MUKPOCXEMBI.

OmneparoHHbIe
YCUIIUTENH

Teopus. Y cuATEIN MTOCTOSHHOTO TOKA. J{n(dhepeHIInanbHbIN KacKas.
HasnaueHue u XxapakTepHCTHKH onepanoHHbIX ycuurenei (OY).
O6o3nayenue OY Ha cxeme. Haznauenue BeiBos1oB OY. Haznauenue u
MOJKIIFOYCHHE Lieneil ycTaHOBKH HyJsl. HazHaueHue U MoAKIroYeHe
merneit yactoTHoi koppekuu. Cxemsl BmoueHust OY u pacuér
YCHIIMTENBHBIX KackanoB Ha OY.

CrenmanbHble cXeMbl BKIoueHus OV:

. MOBTOPHUTENb, HHBEPTOP, CyMMATOP;

unrerparop (I'NIMH) u nuddepenHtmpyomuii ycHanTens.
kommaparop u Tpurrep LlImurra;

THPATOp U YMHOXKHUTEIb EMKOCTH;

TeHEepaTOPhI NPSIMOYTOIBHBIX UMITYJILCOB (MYJIbTHBUOpPATOp U
OJTHOBUOPATOD).

. reHepaTopbl TApMOHUYECKOTO CHIHAI).

° Bunpl u tune OY.

Ilpaxmuxa. N3roronenue ruiatsl 6iioka nuranus (bII) (pa3zsoaka
TIeYaTHBIX [IPOBOJHUKOB, CBEepJICHHE U TpaBiieHUe). [laiika u HacTpoiika
BII nnst MukpodorHOTO yemnuTens u Mukiepa. [Togbop snemeHTOB
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U1 MUKpOGOHHOro ycunurens. [1aiika MUKpOGOHHOTO yCUIIUTENS.
Hacrpoiika mukpodonnoro ycmurens. [Ton6op smeMeHTOB st
mukiepa. [aiika mukmepa. Hactpoiika Mukiepa u conpsikeHHe ero ¢
MHKPO(QOHHBIM YCHIIUTENEM.

Oprann3annonH 7eopus. YdacTue B pailOHHOH BEICTaBKE AETCKOTO TEXHUYECKOTO
ast TBOPYECTBA.

JIeATENbHOCTD U | [Ipakmuxa. I1oqroTOBKa MAHH-BBICTABKH, UTPBI C MOJIEIISIMH.
ydactue B OOcysxaeHne IpeacTaBIeHHBIX MOJICNIeH, UX IPUHIUIA PAOOTHL U
MacCOBBIX ycrpoiictBa. Urpsl ¢ MoJensmu.

MEPOTIPHUSATHIX

Hrorossie IIpakmuka. PeMOHT, IPOTOH M KOHCEpBAIHs 000pyI0BaHHS.

3aHATUA
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« »

COT'JIACOBAH:
20 T.

3aBeAyOIIHIA METOINYCCKIM OTIEIOM
I'BY 10 «ITJAT» Heeckoro paiiona Cankr-IletepOypra

(5[]
KAJEHJIAPHO-TEMATUYECKHWH IVIAH
Ilenaror HaumeHoBaHMe mporpaMMsl « PaduoInekmponnan asmomamuxa
T'ox o0yuenus 2 rpymma Ne
Paznen yuebHo- M, Ny
Ne | ITnanupyema| dakrudecka OMATHECKOO Tematuka T€OpETUUECKON U MPAKTHYECKON YacTH Teopust | Ilpaxtuka | Bcero DopMbI
/11, s nata s 7ara 3aHATHSA qac. yac. 4acoB KOHTPOJIA
iaHa
Teopus. IIporpamma pabOThI Ha HOBBIH y4eOHBIi Cobioenie
rox. Texuuka 6e30MaCHOCTH, MIPaBHJIa OBEACHUS, 1 H
1 3 npasui Th B
IIPaBUJIA IOPOXKHOTO JABHIKEHHUSI.
TEUEHUH Tojia
Ilpaxmuka. VI3roToBIE€HNE MaKETHBIX IIAT. 2
BBoanoe (uHCTpYKTaXN
Teopus. IHCTpyMEHTBI, MaTepualibl, IPUOOPHI U
3aHATHE IIPOBOSATCS
000py/I0BaHUE, UCTIONIB3YyEMbIE B PaTHOTEXHUKE,
1 peryisipHoO, He
2 TexHuka 6e3onacHocty. OOIIue noaoxeHus paboTh 3 e DAZA B
KOJUICKTUBA. P P
MecCsIIT)
Ipaxkmuka. VI3roToBIIeHHE MAKETHBIX ILIAT. 2
Teopus. Tpanzuctopsl. [Ipuanmn paboTs! 1 1 Ompoc
3 YCTPOKCTBO. 3 yJaluxcs,
Illpaxmuxka. 11aiika cxeM ¢ TPaH3UCTOPAMH. 2 3amnoTHEeHUE
4 Teopusi. CxeMbl BKIIOUEHHUS] TPAH3UCTOPOB. 1 3 OnaHka 3auéTa
IIpaxmuxka. 1alika cXeM ¢ TpaH3UCTOPAMH. 2 1o
5 Teopus. OCHOBHBIE TApaMETPBI TPAH3UCTOPOB. 1 3 TTOJTYTIPOBOIHH
Ilpaxmuxka. I1alika cXeM ¢ TpaH3UCTOPaMH. 2 KOBBIM
[omynpoBoauu -
Teopus. 1lokonéBka U BUbI TPAH3UCTOPOB, UX npubopam B
KOBBIC TIPHOOPHI 1
6 MapKHpPOBKa. 3 ¢dbopme oTBETOB
Ilpaxmuxa. I1aiika cxeM ¢ TpaH3UCTOPaMH. 2 Ha KapTOYKH -
Teopus. KommiemenTapssle napsl. CocTaBHOU 1 BOTIPOCHI,
7 TPaH3UCTOP. 3 IIPaBUJIEHOCTD
Ilpaxmuxka. I1aiika cxeM ¢ TpaH3UCTOPaMH. 2 cOopKH cXeM,
8 Teopus. OHOTIEPEXOIHBIE TPAH3UCTOPBI. 1 3 NpaBHJIPHOCTB
Ilpaxkmuxka. Tlaiika cxeM ¢ TpPaH3UCTOPaAMHU. 2 pacycTa CXeMbl,
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10

11

12

13

14

15

16

17

Teopus. JlaBuHHBIE 1 MHOTOSMUTTEPHEIE
TPaH3UCTOPHI. TpaH3UCTOPHBIE COOPKH.

IIpaxmuxa. 1aiika cxembl yIpaBieHHs JJaMITOH C
MIOMOIIBIO TPAH3UCTOPA.

Teopus. Ilonesbie Tpan3uctopsl. [TloneBrie
TPAH3UCTOPBI C YIPABISIOIIUM P-N MEPEXOJIOM.

IIpaxkmuxka. 11alika cXeMbl yIIpaBIEHHUS JIAMIION €
IIOMOILLIO OJIEBOTO TPAH3UCTOPA.

Teopus. T1oneBble TPAH3UCTOPBI C U30JIUPOBAHHBIM
3aTBOPOM M BCTPOEHHBIM KaHAJIOM.

Ilpaxmuxka. 1laiika cxeMbl yIIpaBiIeHUS JIAMIIOH C
MTOMOIIBIO NTOJIEBOTO TPAH3UCTOPA C U30JIHUPOBAHHBIM
3aTBOPOM.

Teopus. IloneBble TPAH3UCTOPBI C U30JIMPOBAHHBIM
3aTBOPOM M MHAYLIMPOBAHHBIM KaHAJIOM.

IIpaxkmuxka. 11alika cXeMbl yIIpaBIEHHUS JIAMIION C
HIOMOILBIO IIOJIEBOTO TPAH3UCTOPA C U30JIMPOBAHHBIM
3aTBOPOM.

Teopu;z. OCHOBHEIC MapaMeTphl U CXEMbI BKIIIOUCHUS
IIOJICBBIX TPAH3UCTOPOB.

Ilpaxmuxka. I1alika cXeM ¢ TpaH3UCTOPaMH.

Teopus. COOpKHU TIOJIEBBIX TPAH3UCTOPOB.
MarHuToTpaH3UuCTOPHI.

Ilpaxmuxa. I1aiika cxeM ¢ TpaH3UCTOPaMH.

Teopus. 11epcIeKTUBHBIE TPAH3UCTOPBI.

Ilpaxmuxka. I1aiika cxeM ¢ TpaH3UCTOPaMH.

Teopusi. OnTo3neKTpoHHbIe TPHOOPBI. ONTPOHBI.

Ilpaxmuxka. Tlaiika cxeM ¢ TpPaH3UCTOPaAMHU.

Teopus. XapaKTepUCTHKH ONTPOHOB.

Ilpaxmuxka. I1alika cXeM ¢ TpaH3UCTOPaMH.

e€ mafiku u
paboThLI.

18

19

20

21

Tpan3ucropHsie
YCUIIATENHN

Teopus. CxeMbl 331aHHs pabo4eil TOUKH.

IIpaxmuxa. T1alika METpOHOMA.

Teopusi. CXeMbl TEPMOCTAOUIIU3ALIIH.

Ilpaxmuxka. Ilaiixa renepaTopa-IMHUTATOPA 3BYKOB.

Teopus. KackoHbIl KacKa.

Ilpaxmuxka. 1alika ©MITyJIbCHOTO (pOHAPSL.

Teopus. InbdepeHnnabHbIA KaCKaI.

Ompoc
y4aluxcs,
IIPaBHIBHOCTD
cOopku 1 pabora
CXEeM.
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22

23

24

25

26

27

28

Ipaxmuxka. T1aiika GOTO3BOHKA U IKCIIEPUMEHTHI C
HHM.

Teopus. JIByxTaKkTHbIE KacKa/bl C IBYXIOJISPHBIM
MHTAHHEM.

Ilpaxmuxa. I1aiixa 1 HacTpoiika MUKPO(OHHOTO
YCHWJIUTENS ¥ OIBITHI C HUM.

Te‘opu;z. I[ByXTaKTHI:Ie KacKaJbl C OAHOIIOJIAPHBIM
IUTAaHUCM.

Ilpaxmuxka. I1alika AByXTaKTHOI'O YCHJIUTEIIS.

Teopus. MHOTOKacKaIHble YCUIUTENIN. Buipt
YCUJIUTEJICH.

Ilpaxkmuxka. 1laiika 1aTyuKa BIAXHOCTH.

Teopus. MexKackaHas cBA3b. EMKoCTHas
ME)KKACKa/IHasl CBA3b.

Ipaxmuxka. Iaiika 2I€KTPOHHOTO CTOPOXKA.

Teopus. IHTyKTUBHAs U HETIOCPECTBEHHAS
MEKKACKaHAasl CBSI3b.

IIpaxkmuka. HacTpolika U 9KCIIEpIMEHTEHI €
JIEKTPOHHBIM CTOPOXKEM.

Teopus. OOpaTHas CBS3b B yCUIUTENSIX. THITBI 1
BH/IBI 1IeTICH 00OPATHOM CBSI3H.

Ilpaxkmuxka. 11alika CUMMETPUYHOTO
MyJbTHBUOpATOpa.

Teopusi. XapaKTEpUCTUKU IIeTIeld 00paTHOU CBA3HU.

Ipaxmuxka. Taiika myneTHBHOpaTOpa CO
CBETOIMOJIAMH U SKCIIEPUMEHTHI C HUM.

29

30

31

32

ABTOMaTHYECKH
€ ycTpoiicTBa

Teopus. I'enepaTopsl, BUJIbI TEHEPATOPOB U BUJIBI
curHaJyioB. [ eHepaTop rapMOHMYECKOTO CUTHaJIA.

Ipaxmuxka. T1aiika MyJbTHBHOpATOpA C JAMIIAMH.

Teopusi. CUMMETPUYHBIH MYJIbTUBHOpPATOP.

Ilpaxmuxka. I1alixa CHMMETPUYHOTO
MYJIBTUBUOpATOpa C KPYTHIMU ()POHTAMU
HMIYJIbCOB.

Teopus. HecuMMeTpUUHbIH MyJIbTUBHOPATOP.

Ilpaxmuxa. 11alika HECUMMETPUYHOTO
MYJIBTUBUOPATOPA U KCIICPUMEHTBI C HHM.

Teopus. OnHOBUOpATOP.

Ompoc
yJaluxcs,
HPaBWIBHOCTh
cOOpKH U paboTa
CXeM.
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33

34

35

36

37

38

39

40

41

42

Ipaxmuxka. T1aiika oqHOBHOpATOpA.

Teopus. Kommaparop.

Ilpaxmuxa. I1alika koMmaparopa.

Teopus. Tpurrepsl. RS — tpurrep.

IIpaxmuxa. I1aiika RS — tpurrepa.

Teopus. Cuérusii T — Tpurrep.

Ilpaxmuxa. Ilatika cuétnoro T — Tpurrepa.

Teopus. Tpurrep lllmMurra.

Ilpaxmuxka. Ilaiika Tpurrepa IllImMurra.

Teopus. Pene BpeMenu. [IpMHIUIIBI NOCTPOEHHUSL.

Ipaxmuxka. 11alika peyne BpeMEHU U SKCIIEPUMEHTBI C
HUM.

Jaruuku. [IpeobpazoBanne GpuU3NIeCKUX BEIUYUH B
anekTpudeckue curHaisl. @oropene. Tepmopere.

Ipaxkmuxa. T1aiika ¢poTOpese U SKCIEPHUMEHTHI ¢
HHUM.

Teopusi. CeHCOpHBIE YCTPOHCTBA.

Ilpaxmuxka. 11aiika onpenenuTesis HEUCIPaBHBIX
JIaMII B TUPJISIHAAX.

Teopus. AxycTHdecKoe perne.

Ilpaxmuxa. HacTpoiika onpenenuTens HeUCIIPaBHbBIX
JIaMI B TUPJISTHIAX.

Teopus. PerynsiTopsl MOLUTHOCTH.

Ilpaxmuxa. I1aiika perynsaropa MOIIHOCTH.

Teopusi. DNEKTPOHHBIE pele.

Illpaxmuxa. HacTpoiika peryisaropa MOUTHOCTH.

43

44

45

46

Hcrounmku
3JIEKTPONUTAHUS

Teopus. IlepBudHbIE U BTOPHYHBIE HICTOYHUKH
JNEKTPOIIUTAHHUS.

Ipaxmuxa. COOpKa BHIIPSIMUTENEH.

Teopusi. BeipsiMuTeny U puiIbTpbl SJIEKTPONUTAHUSL.

IIpaxmuxa. C60opKa BEIIPSIMUTENEH U YMHOKHTEINEH
HaNpsDKEHUSL.

Teopus. IlapamMeTpuyecKii CTaOUIN3aTOP.

Ipaxmuxa. C60pKka mapaMeTpuIecKoro
crabumsaropa.

Teopus. OIHOTPAaH3UCTOPHBIA CTAOMIN3ATOP.

Ompoc
yJanmxces,
IIPaBHIBHOCTD
cOopku 1 pabora
CXEeM.
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47

48

49

50

51

Ilpaxmuxa. CO0opka 0OTHOTPAH3UCTOPHOTO
crabuiusaropa.

Teopus. JIByXTpaH3UCTOPHBIN cTaOMIM3aTOP C
PEryInpyeMbIM HaIpsDKCHHEM.

Ipaxkmuxa. C60pKa IBYXTPaH3UCTOPHOTO
CTa0MIN3aTOPa M HKCIICPHMEHTHI C HUM.

Teopus. CTabUAU3aTOP C PEryNUPyEeMbIM
HaNpspKEHUEM M 3aIUTOH 0 TOKY.

IIpaxmuxka. IloaroroBka miaTel crabuim3aTopa ¢
pEryJIHpyeMbIM HaNpPsDKEHUEM M 3aIIUTOH M0 TOKY.

Teopus. JluneitHble cTaOMIN3aTOPBI C 0OpaTHON
crabuin3anuei.

Ilpaxmuxa. PucoBaHue miaTsl crabuiIn3aTopa ¢
pEryIHpPYEMBIM HaNpPsHDKEHUEM M 3aIIUTOH 0 TOKY.

Teopus. UMmnynbcHble cTaduan3aTopbl. VX THITBL 1
BH/JIBL.

IIpaxmuxka. Jly>xeHue 1iaTel cCTabUIM3aTopa ¢
peryJIupyeMbIM HaNpsDKEHUEM M 3aIIUTOH IO TOKY.

Teopus. UmmynbcHbIe cTabunm3aTtopbl. Mx
CXEMOTEXHHKA.

Ipaxmuxka. TTogOop 3IIEMEHTOB CTa0UIM3aTOPA C
pEeryJIupyeMbIM HANPSDKEHHEM M 3aIIUTOH 0 TOKY.

52

53

54

55

Wnterpanpuble
CTaOUIU3aTOPEI

Teopus. IIpuHIMITEI TPOU3BOACTBA MUKPOCXEM, HX
KOpIyca U LHOKOJIEBKA.

05

Ipaxmuxka. Tlaiika cTabUIM3aTOPa C PETYITUPYEMbIM
HaNpsDKEHUEM M 3aIUTOH 110 TOKY.

25

Teopus. IlpuHIAI MApPKHUPOBKH MHKPOCXEM.

05

Ilpaxmuxa. I1alixa cTaOUIN3aTOPa C PETYIUPYEMBIM
HaNpsHKCHUEM U 3aH_II/ITOﬁ T10 TOKY.

2,5

Teopusi. MEKpOCXEMbI JINHEHHBIX CTAOUIN3aTOPOB C
(DUKCHPOBAaHHBIM HAIPSKCHUEM.

Ilpaxmuka. Hactpolika 1miatel crabuian3aTopa ¢
pEeryIupyeMbIM HaNPsDKEHUEM U 3aLIUTOH 10 TOKY.

Teopus. MEKpOCXEMBI JIMHEHHBIX CTAaOUIN3aTOPOB C
PEryJIHPYEMbIM HaNpPSHKEHHEM.

HpakmuKa. IloaroToBka K0JIOJOK MO MUKPOCXEMBI.

Ompoc
yJanmxces,
IIPaBHIBHOCTD
cOOpKH 1
pabota cxem.
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56

Teopus. MUKpOCXEMbI UIMITYJILCHBIX CTaOMIIN3aTOPOB
U MX THUIIBL.

IIpaxmuxa. I1oaroTOoBKa KOJIOAOK MO MUKPOCXEMBI.

57

58

OpranuzanuonHa
ST IeATENBHOCTD U
y4dacTHe B
MacCOBBIX
MEPOTPUITUSIX

Teopu;z. VYuactue B paﬁOHHOﬁ BBICTAaBKC ICTCKOI'O
TEXHUYCCKOT'O TBOPUCCTBA.

05

Ipaxmuxa. O6cyxXeHue NPEICTaBICHHBIX MOJIENEH,
UX NIpUHIUIA paboThl U ycTpoiicTa. Urpsl ¢
MOJENSIMH.

25

Teopus. YdacTie B palilOHHOHN BBICTaBKE AETCKOTO
TEXHUUYECKOT0 TBOPYECTBA.

05

IIpaxmuxa. OOCyx1eHHE TIPeJICTaBIEHHBIX MOJEIEH,
UX IpUHIMNA paboTsl U ycTpoiicTBa. Urpsl ¢
MO/ICIISIMH.

25

PesynpTaTel
ydacTus B
BBICTaBKE.

59

60

61

62

63

64

65

OrnepannoHHbIe
YCUITUTENN

Teopus. Y cunurean MOCTOSIHHOTO TOKA.
JuddepeHnmanbHbIi Kacka.

0,5

Ipaxmuxka. N3rotosnenue miatsl BI1 (pa3merka,
CBEpJICHHE).

2,5

Teopus. HazHaueHNE U XapaKTEPUCTUKHU
onepauroHHbIX yeuurened (OY).

05

Ilpaxmuxa. N3rorosnenue mnatel BI1 (pa3Bonka u
TpaBJICHUE).

2,5

Teopus. Oboznauenne OY Ha cxeme. Haznauenue
BbIBOIOB OV.

05

Ipaxmuxka. T1aiika 0J0Ka MATaHUS IS
MHUKPO(GOHHOTO YCHIINTENS M MUKIIEpa.

25

Teopus. HaznaueHne v NOAKIIOYEHHUE LIeTei
YCTaHOBKH HYJISI.

05

Ipaxmuxa. Hactpoiika BIT s mukpodonHOTO
YCHUJIMTEJIS M MUKILEPA.

25

Teopus. Ha3znauenne u moAKIIOYEHHE TIETIeH
YaCTOTHOW KOPPEKIHH.

05

IIpaxmuxa. MonTax u nposepka bI1. [Toxbop
9JIEMEHTOB JUISI MUKPO(OHHOTO YCHIIUTEIISL.

2,5

Teopua. Cxemsl BkitoueHust OY u pacuér
YCHJINTENBHBIX KackanoB Ha OVY.

05

Ipaxkmuxka. T1alika MUKPOOHHOTO YCHIIMTEIS.

25

Teopu;l. CrenualibHbIe CXeMbI BKItodeHus OY':

Ompoc
yUalmxcs,
MPaBHIBHOCTD
cOopKH U
pabota cxeMm.
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66

67

68

69

o HOBTOPHUTEIIb, HHBEPTOP, CYMMATOP;
. unrerparop (IJIMH) u nuddepenuupyrommii
YCHIIMTEJIb.

Ipaxmuxa. Hactpoiika MUKpPO(QOHHOTO YCHITUTEJISL.

Teopus. Cnennanbible cxeMbl BKIoyeHus OV:
. kommnapatop u tpurrep lImurra;
° TMPATOP M yMHOKHUTENb EMKOCTH;

Ilpaxmuxa. ITondop 71EMEHTOB I MUKILIEpa.
Hactpotika MEKPO(OHHOTO YCHIIUTEIIS.

Teopus. CnenyanbHble cXeMbl BKIIIoueHHs OY:
. FE€HEPATOPHI IPSIMOYTOJIbHBIX UMITYJILCOB
(MyIBTUBHOPATOpP U OXHOBHOPATOP).

o reHepaTopbl TApMOHUYECKOI0 CUTHAI).

IIpaxkmuxka. I1alika MuKmepa.

Teopus. Bunsl u Tunel OY.

05

Ilpaxmuxka. I1alika MuKIIEpa.

2.5

Teopus. Bugpl u tunst OY.

05

Ipaxmuka. HacTtpoiika MUKIIEpa ¥ CONPSHKEHHUE €T0
C MUKPO(OHHBIM YCHIIUTENIEM.

25

70

OpranuzanuonHa
s IeSITENBHOCTD U
y4JacTHe B
MacCOBBIX
MEPONPUSITHUSIX

Teopus. IlogroroBka MUHHA-BBICTAaBKH
IIpaxmuxa. TToqroToBKa MUHU-BBICTABKH, HTPBI C
MOJEIIMH.

PesynpraTer
y4JacTtus B
BBICTaBKE.

71

72

Hroroskie
3aHSATHS

Hpakmum. PeMoHT 1 IMPOT'OH TEXHHUKHU.

Ipaxmuxa. PEMOHT, TPOTOH U KOHCEPBAIIHUSI
000pyOBaHHUSI.

Omnpoc
yUalIIXCs.

UTOI'O:

64

152

216
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PABOYAS ITPOI'PAMMA 3 roaa odyuenust
I'pynnsl copMupoBaHbI U3 00yYalOUXCs, OCBOUBILHX IporpaMMy 2 roja o0ydyeHus,

7 — 9 xnacc (13 — 15 net) — Tperuii rox 00y4eHus.
I'pymmsl 3 roga 00y4deHHs MOTYT OBITh JOTIOJHEHBI YYalIMMHUCS, MPOIICSIIIUMHA coOeceI0BaHue,
OIIPEICIISIONIETO CTENeHb TOTOBHOCTH K OCBOGHHIO COOTBETCTBYIOIIEH IIPOTPaMMBI.

OCHOBHBIMH 321aYaMM SIBJISIIOTCS:

Ooyuaromue:

03HAKOMJICHHE C Pa3IMYHbIMH Pa3/iellaMH 3JIEKTPOHHUKH;

(dopMHUpOBaHHE YMEHHUS MOJIb30BATHCSI MATEMAaTUUYECKUMU U (U3HUECKUMU (HopMyTamMH,
(bHU3MYeCKUMHU BeIUYUHAMU U AUHUIAMH U3MEpPEHUS;

H3ydeHHe MPUHINIIOB PAGOTHI AUCKPETHBIX U MHTETPAIBHBIX 3JIEKTPO-PAHO dIEMEHTOB,
HX YCJIOBHBIX rpaduueckux 0003HAUCHUMH, IPUHIUIIOB YSPUCHUS U YTEHUS PaJHOCXEM,
M3rOTOBJICHHUS NIEYATHBIX IIAT;

(dbopMHUpOBaHHE HABBIKOB MaifKH, MOHTaXka U COOPKU 3JIEKTPOHHBIX KOHCTPYKLHUH, HX
KOHCTPYMPOBAHMS U IPOCKTHUPOBAHMUS;

O03HAKOMJICHHE C HW3MEPUTENBHBIMH TNPHOOpaMH Ul 3JICKTPO-PagHOM3MEPEHUH, HX
YCTPOHCTBOM U IIPaBUIAMHU PaOOTHI C HUMH.

BocnurareabHble:

(dhopMHpoBaHue y yyaluxcs KyJabTa 3HaHUH, TOTpeOHOCTH B yuébe u padore;
(opMupoBaHHe y ydaIIUXCcsi CTUMYJIOB K CAMOOOPA30BaHUIO M HABBIKOB CAMOCTOSITEIIbHOM
PaboTHI C TEXHUUECKOH JIUTEPaTypoH;

BOCTIUTaHUE OEPEKHOTO OTHOIICHHUS K MeOelu, mpudopaM U 000pyA0BaHHUIO;

pa3BUTHE KyJbTYPhl MEX/INYHOCTHBIX OTHOLICHHH B COBMECTHOH [EATENbHOCTH Ha
OCHOBE CHCTEMBI "yUHTeNIb-yuyeHUK" U "YUeHHUK-Y4eHHUK', 00eCreyrBarouX CBOOOIHOE
B3aMMOJIeiiCTBHUE JieTell U B3POCIIBIX, a TAKXKe JeTeil APYyT ¢ APYroM;

pa3BHTHE y ydJaluXcs JTIOOBH K CBOEMY TOPOXY 4Yepe3 OCMBICIEHHE €ro HCTOPHU H
KyJIBTYpBI;

MOJJEpKaHHE 4YyBCTBAa HAIMOHAIBHOM TOPAOCTH, HAIMOHAIBHOTO CaMOCO3HAHUS B
COUYETaHHH C TIOHMMaHHEeM MECTa U POJIM CBOETO HApoJa U CTPAaHbI B Pa3BUTHH MHPOBOI
KyJIBTYpBL.

PaszBuBarommue:

pasBUTUE HMHTEPECA YUallUXCAd K pPasjIuvdHbIM o0acTaM PaguoOdJIEKTPOHUKUA U
TEXHUYCCKOMY LIMKIIy HayK B LI€JIOM;

pa3BuTHUC TEXHUYICCKOW MBICIIH U HAaBBIKOB CaMOO6paSOBaHHH;

TOBBIIIICHUC YPOBHS 061_1_[6]71 06pa3OBaHHOCTH " KYJbTYPBHI.

IInanupyembie pe3yJibTaThbl

B nporecce TpeThero roga 00ydeHHs 0XKUIAIOTCA CIEAYIOMIUE Pe3yIbTaThI:

IIpenmerHbIe:
Oo0yuarommuecsi OyAyT 3HATH:

HMHCTPYMEHTHI, MaTepHaNIbl ¥ IPUOOPEI, HCIIOIb3YEMBIE B PAAUOTEXHUKE, IPHEMBI PAaOOTHI
C HHMH U TEXHUKY 0€30I1aCHOCTH;

€IMHMILBI U3MEPEHMS DJIEKTPUYECKUX N1aPaMETPOB U NIEPEBO] U3 OJHUX €JUHUIL B IPYTHE;
OCHOBHBIE BHABI IM(PPOBEIX MHKPOCXEM, HX Ha3HaYeHHE M YCTPOHMCTBO, CXEMBI HX
BKITFOUEHHS;
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upoBbie MPUOOPH! Ul M3MEPEHMS] TOKA, HAMpPSDKCHMsS, CONPOTHBICHHS H APYTHX
9NIEKTPUYECKUX apaMeTPOB, a TAKXKE MPaBHIa paboThI ¢ HUMH;

Ha3Ha4YeHue KOMOMHUPOBAHHOTO M3MEPHTENBHOrO HPHOOpa, €ro yCTPOHCTBO U HPHEMBI
paboThI C HUM;

OCHOBHBIE BHIBI OCIIUUIOrpa)oB, X Ha3HAUCHHE, NPHHIUIBI PabOTEl U YCTPOUCTBO,
pUEMBI PabOThI C HUMH;

TIEPCIIEKTUBEI PA3BUTHS EKTPOHUKH.

Ofyuaromuecst 0yAyT yMeThb:

coburo1aTh TpeOOBAHMS U NPaBHIIa TEXHUKU O€30IaCHOCTH;

MOJIb30BATBCS  MHCTPYMEHTOM M W3MEPHTENBHBIMH TIPUOOpaMH I M3MEPeHUs
IEKTPUUECKUX ITapaMEeTPOB;

YHUTATh U YEPTUTH PATUOCXEMBL, B TOM YHCIIE U C MUKPOCXEMaMU;

cobupare NpoCTEeHIIne cXeMbl Ha onepauuoHHbIX ycunutenix (OY) u nudpoBbix
uHTErpalbHbIX MUKpocxeMax (LIUMC);

IOJTE30BATHCSI KOMOMHNPOBAHHBIM H3MEPUTEIBHBIM ITPHOOPOM;

MIOJTB30BAThCS OCLMIIOrpadoM.

MertanpeameTHble:
Oo0yuaromuecs OyAyT yMeThb:

OpraHu30BaTh pabouee MeCTo;

MOJIL30BATBCS ~ MaTeMaTHdecKUMH U ¢usnueckumMu  GopMynaMu, (QU3HYECKHMU
BEJIMYMHAMH U €AMHUIIAMH U3MEPEHUS;

NepeBOANTH U3 OJHUX €IAUHMI] U3MEPEHUS B IPyTHE;

II0JIb30BaThCSI EpCOHANbHBIM KoMmnbioTepoM (I1K) Ha ypoBHe monb30BaTens.

JInyHOCTHBIE:
O0yuarommecst OyayT yMeTh:

MOOMIN30BaTh (GU3NUECKUE U YMCTBEHHBIE CHIIBI Ha OCYIIIECTBIICHNE TOCTABJICHHBIX 3a1a4
JUIsL IOCTHIKEHUS LIeIy;

MOTIOJIHATH CBOM 3HAHUS, NOJIb3YSCh CIIELHANIbHON JINTEPATYPOii;

COTPYAHHMYATh CO CBOUMU CBEPCTHUKAMU U IPUHUMATh y4acTHe B KOJUIEKTUBHOHU paborte.



38

COAEPKAHUE ITPOI'PAMMBI 3 roaa o0yuenust

Paznen yueOHO-
TEMaTH4ECKOTO
iaHa

Temartuka TeOpeTHUECKOM U MPAaKTUUECKOW YacTH 3aHIATUS

BBoanoe
3aHATHE

Teopus. IlporpamMma paboThI Ha HOBBIH y4ueOHblIi To. [IpaBuna
MOBEICHUS, MIPaBUIIa JOPOXKHOTO JBYKEHHMS. IHCTPYMEHTHI 1
MaTepuaibl, HCIONb3yeMble B PAIHOTEXHUKE, TEXHHKA 06€30I1acHOCTH.
IIpubops! 1 06opynosanue, TexHUKa Ge3omacHocTH. O6mIIe
HOJIOKEHHsT pabOThI KOJICKTHBA.

IIpaxkmuxa. I1oaroToBKa KOJIOJOK MO MEKPOCXEMBI.

Iudpossie
MHKPOCXEMBI

Teopus. OcHOBBI aNTeOPHI-TIOTUKH. JIBOWYHAS, BOCBMEpUYHAS 1
[IeCTHaNATEpUYHAs CHCTEMBI HCUHCIeHus. [lepeBon n3 omHOI
CHCTEMBI CUUCIIEHHS B APYTYI0. Jlornueckne onepanun: OBTOPEHNUE,
HE, WJIN, 1, UJIW-HE, U-HE, uckmouaromee UJIN. briokwu,
BBIIOJIHAIOIINE JaHHBIE OIIepalMy, JIOTHKa uX paboTsl. Pabora
JIOTUYECKUX JIEMEHTOB B PEKUMeE KJIalaHoB. JBOHCTBEHHOCTh
Bynesoit anredpsl. OTCIeKUBaHIE ONPEAEIEHHOTO KOJA C TIOMOIIBI0
sorudeckux snemeHToB. Bumst UMC no ux snementHoi 6a3e: PTJI,
PETJI, ATJI, TTJI, TTJILL, DCJI, U2JT (M), p-MOII, n-MOII, K-
MOII, JIN3MOII, MHOII. YpoBHuu curnanoB. bazoBbie 311eMeHThI
pa3MYHBIX cepuif. BEICTpoaelicTBIE HIEMEHTOB 1 MOTpednseMas
MomHOCTh. CxemoTexHuka snemenTa TTJI, BXogHbIe U BEIXOIHBIE
nenu. Cxemorexauka snmeMmenta K-MOII, BXoHbIE U BBIXOIHBIE IIETIH.
Mapxkuposka snemeHToB npocreitmeit noruxu (HE, MW, U, UJIU-HE,
N-HE). Dnements! uckmovaromee — MJIN, U-UJIN-HE. Conpsbxenne
IU(POBBIX AIEMEHTOB ¢ faT9nkaMu. ConpspkeHne TUPPOBBIX
3JIEMEHTOB C BBIXOJHBIMH ycTpolicTBamu. [IpeoOpa3oBarenu
noruueckux yposHeil UMC pasznuunsix cepuil. Tpurreps! llImutra.
T'enepaTops! Ha HOrMuecKux eMenTax. OJHOBUOPATOPHI U
MyJIbTHBHOpaTophl. [IpHHINIT paboTH! ABYXTOHAIBHOTO TEHEPaTopa -
cursanmsaropa. Kommapatopsl u(pOBEIX M aHAIOTOBBIX CHTHAJIOB.
MynbTumIeKcopsl 1 AeMyabTUILIeKcopsl. Kittoun ananorosoro
cursana. ITomycymmaropsl 1 cyMMaTopbl. CXeMbl IPOBEPKU Ha
yérHocth U AJTY. CxeMbl yckopeHHOro nepeHoca. Jemudparopsl u
mmdparopsl. R S, T, RSC (RST) - Tpurrepst. D u nBoiinbie D -
tpurrepsl. JK - Tpurrepsl. Peructpsl napamiensHslie. Peructpet
HOCIe0BaTeNbHbIC. Y HUBEpCaNbHbIe peruCTphl. CUETUNKY UMITYJIECOB
acuHXpoHHbIe. [IpyHIUN paboTHI reHepaTopa ClIy4aiiHbIX YHCel
(anexkrpoHHOro Kyouka). CHHXpOoHHbIE cUETUMKU. CUETUHKY C
NIpe/IBApUTENbHON yCTAaHOBKOM U peBepcUBHbIC CUETUMKU. CUETYHKH C
TIPON3BOJIBEHBIM KO3 (HDUIUEHTOM JIeTIeH S, TPUHIUIIEI IIOCTPOCHUS 1
pabortsl. L{udppo-ananoroseie npeodpazosarenu (LIAIL), npuHIumb
nocTpoeHus: ¥ paboTsl. AHanoro-1udpossie nmpeodpazosarenu (ALIT)
BpemeHHoro npeobpa3zosanus. ALIT nocienoBarensHOroO
NIpUOIKEHNUS ¥ IpsiMoro npeobpaszoBanns. ALIl uaTerpHpyromme u
JIBOIHOTO HHTETpUpOBaHus. [I0CTOSHHbIE 3aIOMHUHAIOIIIE YCTPOUCTBA
(I13Y) macounsie (ROM) u nporpammupyemsie ogHokpartHo (III13Y)
nepexxuraemsie (PROM). Uzmepenune o6bpéma namsaru. [13Y ¢
yibTpaduosieroBbiM ctupanueM (EPROM) u anexkrpudeckum
ctupanueM u nepesanucbio (RPROM). IIpuniun paboTs! "Oerymmx
orueii". biok-cxema "Oerymux orsHeil". AHanu3 cxeMbl CTpOOHPOBAHHS
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MPOTUBOIIOMEXOBOT'O YCTPOUCTBA U 33AAI0IINI FeHepaTop C AeIuTeIeM
gacToThl. Peructp s "Oerymmux orHeil" ¥ TOKOBBIE KITFOYH.
BrrxozmHble ycrpoiicTBa "Gerymmx oraeii”. OnepaTuBHbIC
3anomuHaromue ycrpoiicra (O3Y) crarnueckue (RAM).
Junamuyeckue O3Y (D-RAM) 1 cxeMbl UX BKIIOYEHHUSL.

Ilpaxmuxka. VI3roTOBIEHNE IEYaTHON IIaTHl MUKPO(QOHHOTO
ycunutens u Mukuiepa. COopka ¥ HaCTpoOiKa MiaTel MEKPO(QOHHOTO
ycuiutens ¢ MukiiepoM. Ilaiika ycunurens momHoctu. Hactpoiika
yeusurens MomHocty. [Taiika mynsTHBHOpaTopa Ha OY. [laiika
renepatopa ¢ MmoctoMm Buna B nenu I1OC. ITaiika renepaTopa ¢
ynpouéHHbIM ABOHHBIM T — MocToM B e OOC. Ilaiika u HacTpoiika
npeobpazoBarens curHanos. [laiika reaepatopa Ha UMC K155J1IA3 ¢
HaymHuKaMy, Ha 1 k['u. Taiika reneparopa na UMC K155JIA3 ¢
nuHamukoM. [laiika reneparopa Ha UMC K155JIA3 co cBeroamonamu.
ITaiixa reneparopa Ha UMC K155JIA3 ¢ namnamu. ITaiika reneparopa
Ha UMC K155JIA3, na 1 MI'. [Taiika u HacTpoiika renepatopa
IPEPBIBUCTOrO CUTHANA HA OCHOBE JIBYX I'€HEpaTOpPOB € JUHAMUKOM U
co cBeroguonami. [lalika TByXTOHaNbHOIO reHepaTopa —
curnanusaropa. ConpskeHue JIByXTOHAJIbHOIO IT'eHepaTopa ¢
JTATYNKOM CHTHAIIM3AIUN. MI3roTOBICHNE TeYaTHOI IIaTsl
JIByXTOHAJIbHOTO T€HEpaTOpa — CUrHanu3aTopa. MoHTax u naika
JIByXTOHAJIBHOTO TeHepaTopa — cursanusaropa. Hactpoiika
JIBYyXTOHAJIbHOT'O F€HEpaTOpa — CUTHAIN3aTOPa U ONBITHI ¢ HUM. D -
tpurrep UMC K155TM2 1 onbITHI ¢ HUM, PEXKUM JISITUTENS 4YaCTOThI
Ha 1Ba. MsrotoBnenune RS - tpurrepa nHa UMC K155JIA3 u onbiTeI ©
HUM. JK - Tpurrep UMC K155TB1 u onbIThI ¢ HUM, PEXUM ASTUTEIL
4acTOThl Ha JBa. [loAxIroueHHe ra3opa3psaHoro MHANKaTopa K
Jemparopy 1 npeobpa3oBaHUe JBOMYHOTO KOJA B IIO3UIIMOHHBIH
necstnaabiid Ha IMC K155M/11. C6opka cuéTdnka IMITYJILCOB C
BBIXOJIOM Ha Ta3opa3psaHbli naaukarop (Ha UMC K155UES n
K1551/11). Beibop cxemsbl u o00p JIEMEHTOB LISl YIPABISIEMOTO
reHeparopa. COopka ynpasisgeMoro reneparopa Juis 21eKTPOHHOIO
KkyoOuka. Coopka snekrporHoro Kyouka Ha UMC K155J1A3, K155UES,
K1551/11. Hactpoiika 351eKTpOHHOTO KyOUKa U OIIBITHI C HHM.
W3roroBnenne ne4aTHOU MIaThl SIEKTPOHHOrO KyOuka. MoHTax 1
Taifka 3eKTpoHHOTO KyOHKka. Hactpoiika anekTpoHHOr0o KyOunka.
TlonGop 31eMeHTOB AsIst 6J10Ka MUTAHUS K "OEryIuM OrHsIM".
MakeTupoBaHue 6J10Ka TUTaHUA A1 "Oerymux orHeil", TpaccupoBKa
riaTel. M3rotoBnenue miatsl Ooka nutaHus ajs "Oerymux oruei".
MonTax 1 naiika 6J10ka nuTaHus Ui "Oeryiux oruei”, ero
HacTpoiika. [Taiika crpobupyromero ycrpoiictsa. [laiika reneparopa u
COTJIaCOBAHHE €r0 CO CTpoOUpyomuM ycTpoiictBoM. HacTpoiika
TeHepaTopa co CTPOOHPYIOLIUM YCTPOHCTBOM.

Kombunuposa
HHBII
U3MEPUTENBHbI
it mpubop

Teopus. HazHaueHue U OpraHbl YIPaBIEHHs, YCTPOICTBO pubopa.
HV3MepeHne HaNpsKeHHS:

IIpeieTIbl U3MEPEHNUS U IIKANbL, [IeHa JeTIeHHS;

BXOJIHOE CONIPOTUBIICHHUE U IOTPEIIHOCTH U3MEPEHUS.
V3mepeHue Toka:

TIpEJIeNTbl U3MEPEHHUS U IIKAJIb, [IeHa JIeTCHNS;

BHYTpPEHHEE COIPOTHBIICHUE, TTAICHUS HAIIPSDKCHUS U
MIOTPEIIHOCTh U3MEPEHHUS.

M3mepeHue conpoTUBIEHUS:
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e IIPCACIblI U3BMEPEHUS U ILIKAJIbI, IEHA NEJICHUSA;
e BBIXOIHBIC TOKH, TOYHOCTh HSMepeHI/Iﬁ.

[IpoBepka NoOITyPOBOJHUKOBEIX PHOOPOB. M3Mepenne

K03 uIneHTa YCHIEeHNS TPAaH3UCTOPOB. [3MepeHne EMKOCTH,
IpoBepKa KOHIEHCATOPOB. M3MepeHne HHyKTUBHOCTH, TEMIICPATy bl
Y 4aCTOTBL.

IIpaxmuka. I3mepenne Hanpsxenus. Msmepenue Toka. Msmepenue
conpoTuBieHus. IIpoBepka noxynpoBOAHUKOBBIX IPHOOPOB.
W3mepenne ko> puuneHTa ycHiIeHus TpaH3ucTopoB. Mzmepenne
EMKOCTH U TIPOBEpPKA pa3jIMYHBIX JIEMCHTOB C TIOMOIIBIO
KOMOMHHPOBAHHOTO U3MEPUTENBHOTO pubopa (Tecrepa). M3mepenue
HMHIYKTUBHOCTH, TEMIIEPATYPHI U YaCTOTHL.

Teopus. Uctopust nosBnenus octuiorpados. Haznauenue npubopa.
Onekrponno-nyueBas Tpyoxa (DJIT). E€ Bkirouenue. biok - cxema
ocruiorpada. Pa3BépTka U IPUHIMI NOTYyYCHUS H300pasKCHUSL.
Kanan «Y» ocunmnnorpada u npunuun ero padotsl. Kanan «X»
ocumuiorpada 1 npuHIHN ero padorsl. Kanan «Z» ocummiorpada u
TIPHHIIUII €ro paboTsl. [IpHHIMIIEI H3MepeHus MapaMeTpoB CUTHAIIA C
noMmoibto ocuuiuiorpada. [penens! pa3BEPTKH U yCUIIEHHS, IeHA
JIeJICHUs, TOYHOCTb H3MepeHHi. [IpUHINIBI HACTPOUKH CXeM C
nomombio ocummiorpada. JAByxiydeBble ocIiiniorpadsl. Y cTpoicTBO
¥ Ha3Ha4YeHHe. 3allOMHHAONINE OCIIIorpadel. YCcTpolicTBO 1
Ha3HaueHue. CrenuanpHble OCHULIOrpadbl: MHOTOIy4EBEIE,
CTpoOOCKONIHYECKUE, IM(POBBIC U APYTHE.

Ilpaxmuxa. Iaiika peructpa "O0erymmx oraeil” ¢ TOKOBBIMH KITFOYaMH.

ONEeKTPOHHBIA | TTajika peructpa "Oerymux orseii" ¢ TOKOBBIMH Kirodamu. Hactpoiika
ocuumiorpad | perncrpa ¢ TokoBEIMH Kiouamu. [aiika BEIXOAHBIX YCTPOICTB K
"6erymum orusiM". Hactpoiika "Oerymux orueit". Hacrpoiika u
JKCIIEPUMEHTHI ¢ "OeryummMu orusiMu'. M3mepeHue nmapameTpos
CHT'HAJIa ¢ TOMOIIB0 ocumniorpada:
e AMIUIUTYABL
e IIEpHOJA U JIIUTEIBHOCTH.
H3mepeHne napaMeTpoB CUTHAJA C HCIOJIB30BAHUEM CTPOOUPOBAHUS
no kanaiy "Z". Hactpoiika 6;10k0B "Oerymmx oruei" ¢ momoIisio
ocrmtorpada. M3mepenne mapaMeTpoB CUTHAIOB C BHEIIHEH
CHUHXPOHU3aLueN U 0JHOKPATHBIM 3amyckoM. Hactpoiika ycunurens ¢
nomolibto ocuuiuiorpaga. Hactpoiika cxem ¢ oMol
ocuuinorpada. M3rorosienue pasiuuHbIX FeHEPATOPOB U
YCIIIUTEIBbHBIX KACKA/I0B Ha MAKETHBIX IIATaX M MX HACTPOMKa.
Opranuzauuon Teopus. YdacTue B pailOHHOH BBICTaBKE AE€TCKOIO TEXHUYECKOIO
ast TBOPYECTBA.
JEATENBHOCT M | [Ipaxmuxka. TIOATOTOBKa MUHU-BBICTABKH, UTPBI C MOJIEIIIMH.
ydacTue B OO6cyxIeHue MpeiCTaBICHHbIX MOJeNel, UX MPHHIUNIA PaGOTHI 1
MAaCCOBBIX ycTpoiictBa. Mrpsl ¢ Momensimu.
MEpONPUATUAX
HToroBbic Ilpaxmuxa. PeMOHT, POTrOH U KOHCepBaLus 000pYA0BaHUSI.

3aHATUA
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COT'JTACOBAH:

« » 20 T.

3aBeTyIOIUi METOANIECKAM OTIEIOM

I'BY 10O «ITJAT» Heeckoro paiiona Cankr-IletepOypra

(5[]
KAJIEHIAPHO-TEMATUYECKHUU IIJIAH
Ilenaror HaumeHoBaHMe mporpaMMsl « PaduoInekmponnan asmomamuxa
T'ox oGy4enus 3 rpynma Ne
X =
] <
= 2
4 < 8 <
No § = ol Pa3znmen yuebHo- | TemaTHka TEOPETHUECKOW U MPAKTUIECKON YaCTH Teopust | Ilpaktuka | Bcero DopMbl
/11, £ N g = TEMaTH4eCKOro 3aHATHSA qac. yac. 4acoB KOHTpPOJIS
= <
= & 1aHa
Teopus. Ilporpamma paboTHl HAa HOBBIM yUeOHBIN
1 roa. Texuuka 6€301aCHOCTH, IIPaBUIA IOBEJCHUS, 2 4 Cobmonenne
ITPaBHJIA TOPOKHOTO JBUKEHUS. npasui Th B
IIpaxkmuxka. I1oaAroToBKa KOJIOAOK 1101 MUKPOCXEMBI 2 TEYEHUH rojia
BBoanoe Teopus. THCTpYMEHTBI U MaTepUalIbl, UCHIOIb3YyeMbIe (MHCTpYKTaXXu
3aHATHE B PaMOTEXHHUKE, TEXHUKA Oe3omacHoCTH. [Ipubopsl 1 2 IIPOBOJATCS
2 obopynoBaHue, TexHuKa 6e3omacHocTH. O0mue 4 perynispHo, He
HOJIOKEHUSI PaOOTh! KOJIIEKTHBA. pexe pasa B
IIpaxkmuxka. I1oATOTOBKA KOJIOAOK 110 MUKPOCXEMBI. 2 MeCsIII)
Teopus. OcHOBBI anreOpsI-TOrUKY. JIBOUUHAS,
BOCBMEpUYHAs U IIEeCTHAIATePUUHAas CHCTEMBI 1 Ompoc
hi§
WCYHCIICHUSL. P
3 > 4 yJaImuxcs,
udpossle Ilpaxmuxa. I3roToBICHUE EYaTHOM IIaThI DABIIEHOCTE
MHKPOCXEMBI MHKPOGOHHOTO YCHIIUTENS U MUKIIEpa (TPacCHPOBKa 3 P
cOopku 1 pabota
U CBEpJICHUE). cxem
4 Teopus. IlepeBon U3 OTHON CHCTEMBI CUUCIIEHUS B 1 4 )
ApYTYIo.
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Ilpaxmuka. I3roToBNEeHNE IEYATHOM IIJIaTHI
MHKPOGOHHOTO YCHUIIUTENS U MUKIIIEpa (pa3BoaKa
TIeYaTHbIX MPOBOJIHHUKOB U TPABJICHHUE).

Teopus. Jlornaeckne onepanuu: mosroperne, HE,
N, U, NJIN-HE, U-HE, nckmrouaromee MJIN.
Broku, BhIMONHSAIONNE JaHHBIE OTIEPALIUH, JIOTHKA
ux paboThl.

Ipaxmuxa. C60pka MUKPOGOHHOTO YCUITUTEIS C
MHKIIEPOM

Teopus. PaboTa JTOrH4ecKuX 3JIEMEHTOB B PEKHME
KJIallaHOB

IIpaxmuka. HacTtpolika niaTel MUKILIEpa U
MHKPO(OHHOTO YCHIIUTEIIS.

Teopus. JIBoricTBeHHOCTh ByneBoii anreOpsl.

IIpaxmuxka. 11aiika ycuaurens MOIIHOCTH.

Teopus. OTcnexuBaHue ONpPeIeNEHHOr0 KOJIa ¢
MOMOIIIO JIOTHYECKUX IEMEHTOB.

Hactpoiika ycuinTens MOIHOCTH.

10

11

12

Hudposeie
MHUKPOCXEMBI

Teopus. Bugst UMC o ux snementHoi 6aze: PTJI,
PETJI, ATJI, TTJI, TTJIL, DCJI, U241 (UMW), p-
MOII, n-MOII, K-MOII, JIN3MOII, MHOII.
YPOBHHU CUTHAJIOB.

Ipaxmuxa. Iatixa myneTuBHOpaTopa Ha OY

Teopus. ba3zoBble >IEMEHTHI Pa3IUIHBIX CEPHH.
BricTpozeiicTBIE 371EMEHTOB U OTpedIsemMast
MOIIIHOCTb.

Ilpaxmuxka. I1aiika renepatopa ¢ moctrom Buna B
uenu [10C.

Teopus. Cxemotexnuka snemenrta TTJI, BXogHbIe 1
BBIXOJIHbIE LIEH.

Ilpaxmuxka. 1laiixa reHepaTOpa ¢ yIpOLUIEHHBIM
neorHBIM T — MoctoMm B e OOC.

Teopus. Cxemotexnuka 3nementa K-MOIT,
BXOJIHBIE ¥ BBIXOJTHBIE IICIIH.

IIpaxmuxa. I1aiika mpeoOpa3oBaTelisi CHTHAJIOB.

Ompoc
yUanmxces,
IPaBHIBHOCTD
cOopku 1 paboTal
CXEM.
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13

14

15

16

17

Teopus. MapkupoBKa 3JIEMEHTOB TIPOCTEHIIeH
noruku (HE, WJIN, U, NJIN-HE, U-HE). OnemenTst
nckimovaromee — MJIW, U-UJIN-HE.

Ipaxmuxa. Hactpoiika npeoOpa3oBaTelisi CHTHAJIOB.

Teopus. ConpspxeHue MU(POBBIX HIEMEHTOB C
JIaTYNKaMU.

Ilpaxmuxa. I1aiixa reneparopa Ha UMC K155JIA3 ¢
HayImHuKamy, Ha 1 k'L

Teopus. ConpspkeHne IU(PPOBBIX HJIEMEHTOB C
BBIXOJIHBIMU YCTPOHCTBAMH.

Ilpaxmuxa. Taiika reneparopa Ha UMC K155J1A3 ¢
JIUHAMHUKOM.

Teopus. IlpeoOpa3oBaTeny JOrHYECKUX YPOBHEH
NMC pa3nuuHbIX CEpH.

Ilpaxmuxa. I1aiika reneparopa Ha UMC K155J1A3
CO CBETOAUOIAMH.

Teopus. Tpurrepsl LlImutra.

Ilpaxmuxa. Iaiixa reneparopa va UMC K155J1A3 ¢
JIAMIIaMH U 9KCTIEPUMEHTBHI C HHEM.

18

19

20

21

22

23

Hudposeie
MHUKPOCXEMBI

Teopus. I'enepatopbl Ha JIOTHYECKUX DJICMEHTaX.

Ilpaxmuxa. I1alixa renepatopa Ha UMC K155JIA3,
Ha 1 MI' ¥ SKCIEPUMEHTHI C HUM.

Teopus. OTHOBUOPATOPEI U MYJIETHBUOPATOPHIL.

IIpaxmuxka. 1alika reHepaTopa MpepbIBUCTOrO
CHUrHaJIa HA OCHOBE JJBYX I€HEPaTOPOB.

Teopus. IlpuHunn paboThl ABYXTOHAIBHOTO
TeHepaTopa - CUTHAIN3aTopa.

Ilpaxmuka. Hactpoiika reHepaTopa ¢ JMHAMHKOM U
TeHEepaToOpa CO CBETOUOJAMI.

Teopus. KoMnapaTopsl IH(GPOBEIX U aHATOTOBBIX
CUTHAJIOB.

Ilpaxmuxa. HacTpoiika reHepaTopa mpepsIBHCTOTO
CHTHaJIa HA OCHOBE JIBYX T€HEPaTOPOB.

Teopusi. MynbTHILIEKCOPHI U IEMYIbTUILIEKCOPHL.

Ipaxmuxka. Iaiika IByXTOHaIBHOTO T€HEpATOpa U
9KCIIEPUMEHTHI C HAM.

Teopus. Knto4uu aHaJI0roBOr0 CUTHAJA.

Ompoc
yJaluxcs,
IIPpaBUJIBHOCTH
cOOpKH U paboTa
CXeM.
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24

25

26

27

Ipaxmuka. ConpspKkeHHe TByXTOHAIBHOTO
TeHepaTopa ¢ JaTYNKOM CHTHATM3ALIHH.

Teopus. IlorycyMMaTopsl M CyMMAaTOpBI.

IIpaxmuxa. VI3roToBICHUE EYaTHOM IIaThI
JIBYXTOHAJBHOTO F€HEepaTopa - CUTHAIM3aTopa
(TpaccHpoBKa M CBEpICHHE OTBEPCTHH).

Teopus. CxeMbl IpOBEpKH Ha YETHOCTH U AJLY.
CxeMbl yCKOPEHHOI0 IEpEHoca.

Ilpaxkmuxka. VI3roToBJeHNE TE€YaTHOM MJIaThI
JIBYXTOHAJBbHOTO F€HEepaTopa - CUTHAIIM3aTopa
(pa3BojiKa NEYaTHBIX IPOBOAHUKOB U TPABICHHUE).

Teopus. JemnppaTopbl U KPPATOPHI.

IIpaxkmuxa. MoHTax U nalika 1ByXTOHaJIbHOTO
reHEepaTopa - CUrHAJIM3aTopa.

Teopus. R S, T, RSC (RST) - Tpurrepsl.

Ilpaxmuka. Hactpoiika AByXTOHAJIILHOTO T€HEpaTopa
— CUTHAJIM3aTOPa U OMBITHI C HUM.

28

29

30

31

32

udpossie
MHKPOCXEMBI

Teopus. D u gBoiabie D - TpurTepht

Ipaxkmuxka. D - tpurrep UMC K155TM2 u onbITHI ¢
HUM, PEXKUM JICJIUTEIIsI YaCTOTHI HA JIBA.

Teopusi. JK - Tpurrepsl

Ilpaxmuxa. N3roroBnenue RS - tpurrepa na UMC
K155JIA3 1 ombITH C HUM.

Teopus. Peructpel napajuieabHble

Ipaxmuxka. JK - tpurrep UMC K155TB1 u onbIThI €
HHUM, PSXKUM JICTUTENS YaCTOTHI Ha JBA.

Teopus. Peructpel mocnenoBaTeabHbIE.
YHUBepcaJIbHBIE PETUCTPHI.

Ipaxmuxka. llonkmoderne ra3opa3psagHoro
HH/IMKATOpa K JemudpaTopy U npeodpa3oBaHue
JIBOUYHOTO KOJa B MO3UIIMOHHBIH ICCATHYHBINA HA
NMC K1551/11.

Teopus. C4€TUNKN MMITYJICOB ACHHXPOHHBIE.

IIpaxmuxa. CO0pKa c4ETUNKA HMITYIILCOB C
BBIXOJIOM Ha ra3opaspsaHeiii uHaukarop (Ha UMC
KI155MES5 u K155M11).

Ompoc
yJaluxcs,
IIPaBUJIBHOCTH
cOOpKH U paboTa
CXeM.
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33

34

35

36

Teopus. IlpuHnun paboTel TeHEpaTOpa CITydaliHBIX
qucel (9JEKTPOHHOTO KyOHKa).

IIpaxmuxka. Be160op cXeMbl U TOA00P AJIEMEHTOB JUIS
YIIPaBJISIEMOT0 TeHepaTopa.

Teopus. CHHXpOHHBIE CUETUHKH.

IIpaxmuxa. CO0pKa ynpasisieMoro reHeparopa Juist
9JIEKTPOHHOIO KyOHUKa.

Teopus. CIETUNKY C TIPEIBAPUTEINHHON YCTAHOBKOM
U pEeBEPCUBHBIC CUETYHKH.

IIpaxmuxa. Coopka smekTpoHHOTr0 Kyornka Ha UMC
K155J1IA3, K155MES, KI155MA1.

Teopus. C4ETUNKU C IPOU3BOJILHBIM
K0a( purieHTOM NeNeHns, IPUHIUITBI OCTPOSHHS U
paboTHL.

Ipaxmuxa. CO0pKa >1eKTpoHHOT0 KyOuka Ha UMC
K155JIA3, K155MES, K155 1.

37

38

39

40

41

Hudposeie
MHUKPOCXEMBI

Teopus. Lludpo-aHanorossle mpeodpa3oBaTeIH
(ITAII), npuHUMDOBI TOCTPOSHUS M PadOTHI.

IIpaxmuxa. Hactpoiika 3eKTpOHHOTO KyOnKa 1
9KCIIEPUMEHTHI C HUM.

Teopus. Ananoro-1udpoBsie peodpa3oBaTeu
(ALIT) BpemMeHHOTO TTpe0Opa30BaHHUS.

IIpaxmuxa. I3roToBNeHNE MEYaTHON TUIATHI
AJIEKTPOHHOTO KyOHKa (TpacCHpOBKA U CBEPJICHUE
OTBEpCTHH).

Teopus. AL mocnegoBaTeNbHOTO IPUOIKEHHS U
MPSIMOTO TPe0Opa30BaHHSI.

Ilpaxkmuxka. VI3roToBICHNE IEYaTHOM IJIATHI
AJNIEKTPOHHOTO KyOHKa (pa3BOJKa M TPABIICHHE).

Teopus. ALl naTETpHpYIONINE U ABOHHOTO
MHTETPUPOBAHUSL.

IIpaxmuka. MoHTaX ¥ NaiKa JIEKTPOHHOTO KYOUKa.

Teopus. ITocTosIHHBIE 3aIOMUHAOIINE YCTPOIHCTBA
(IT3VY) macounsle (ROM) u nporpaMmupyembie
onuaoxpatHo (I1T13Y) nepexxuraemsie (PROM).
V3mepenne 00bEMa maMsaTH.

IIpaxmuxa. HacTpoiika 21eKTpOHHOIO KyOHUKa.

Ompoc
yUanmxces,
IPaBHIBHOCTD
cOopku 1 paboTal
CXEM.
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42

43

44

Teopus. TI3Y ¢ ynbTpadroIeTOBBIM CTUPAHHEM
(EPROM) u snekTpriIecKuM CTHPAHUEM U
nepe3amuckio (RPROM).

Ipaxmuxka. Tloabop 3mMeMeHTOB s OJIOKA MTUTAHHS
K "Oerymmm orHsM'".

Teopus. Tpuanun padoTs! "Oerymux orueil”. biok-
cxema "Oerymmx orueit".

Ipaxkmuxa. MakeTupoBaHue 0JI0Ka IUTAHUS JUIS

M

"Oerymux orHei", TpaccupoBKa IJIaThl.

Teopus. AHanu3 cxeMbl CTPOOUPOBAHUS
MIPOTHUBOIIOMEXOBOI'O YCTPONCTBA U 3aJjatoIuit
TeHepaTop C JeIUTEIeM YaCTOTHL.

Ipaxmuxa. VI3rOTOBIICHUE TIIATHI OJIOKA TIUTAHUS
Juis "Oerymux orHen".

45

46

47

Iudpossie
MHUKPOCXEMEI

Teopus. Peructp ans "Oeryuiux orueit” 1 TOKOBbIC
KJroud. BeixoaHble ycTpoiicTsa "Geryimx oruei".

Ipaxkmuxa. MoHTax U naiika 0JI0Ka MUTaHHUS JJ1s

M

"Oerymux orHei", ero HacTpoika.

Teopus. OniepaTUBHbBIC 3aIIOMUHAIOIIIE YCTPOICTBA
(0O3Y) cratnueckue (RAM).

IIpaxkmuxka. I1aiika cTpOOHPYIOIIET0 YCTPOKCTRA.

Teopusa. {nnamuaeckne O3V (D-RAM) u cxeMbr ux
BKJIIOYCHHSI.

Ipaxmuxka. Ilaiixa TeHepaTopa 1 COTJIaCOBaHHE €TO
CO CTPOOHPYIOUIAM YCTPOHCTBOM.

Ompoc
yJaluxcs,
HPaBUIBHOCTh
cOOpKH U paboTa
CXeM.

48

49

50

KombOunampoBan
HBII1
HU3MEPUTEIbHBIN
npubop

Teopus. Ha3HaueHne U OpTaHbl yIpPaBICHUS,
yCTpoiicTBO mpubopa.

Ilpaxmuka. Hactpoiika renepaTopa co
CTPOOHPYIOIIUM YCTPOHCTBOM.

Teopus. VI3amepenne HanpsOKEHUS:
e TIpeneibl U3MEPEHHs U IIKaJIB, IeHa
JeTICHUS,;
e BXOJHOE€ CONPOTHUBIIEHHE U MOTPEIIHOCTH
HU3MEpPEeHHSI.

Ilpaxmuxka. VIzMmepeHne HanpsKeHusl.

Teopus. VIamepenue Toka:

Ompoc
yuamuxcs,
IIPaBUIIBHOCTD
IIPOBEICHUS
HU3MEPEHUN U
HHTEpIIpETaluu
pe3yJIbTaToOB.




47

51

52

53

54

e TIpe/eibl M3MEPEHNs U MIKAJBL, IIeHa
JICTICHUST;

e BHYTpPEHHEE CONPOTHBIICHHE, TTaICHUS
HaIpPsDKEHUS M TOTPEITHOCTh H3MEPEHYsL.

Illpaxmuka. I3Mepenue Toka.

Teopus. VI3amepenune cOnpoOTHBICHHUS:
e TIpenelbl U3MEPEHHs U IIKaJIb, IeHa
JeTIeHUS;
e BBIXOJHBIE TOKH, TOYHOCTh M3MEPEHHH.

Ipaxmuka. I3mepeHne COMpOTUBICHUSI.
[TpuMeHeHre OTHOCUTENLHBIX H3MEPEHHH.

Teopus. IIpoBepka HOTYIIPOBOJIHUKOBEIX IPHOOPOB.
V3mepenne korbduineHTa YCUICHUs TPAH3UCTOPOB.

Ilpaxmuxka. IIpoBepka noyynpoBOJHUKOBBIX
npubopoB. M3Mepenne koabdumenTa ycuieHus
TPaH3UCTOPOB.

Teopus. U3mepenue EMKOCTH, IPOBEPKa
KOHJICHCATOPOB.

Ipaxmuka. I3mMepenne EMKOCTH | ITPOBEpKa
Pa3IHYHBIX JIEMEHTOB C TIOMOLIBIO
KOMOWHHPOBaHHOTO U3MEPUTENHFHOTO IprOopa
(Tectepa).

Teopus. I3MepeHne HHAYKTUBHOCTH, TEMIIEPATyPhI
U YaCTOTHL.

Ipaxmuxa. I3mepenne NHAYKTUBHOCTH,
TeMIIepaTypbl U YaCTOTHL

Ompoc
yuamuxcs,
MIPaBUIIBHOCTD
NIPOBEJICHHUS
HU3MEpEHUH U
HHTEPIIpeTalun
pe3yIbTaTOB.

55

56

OpraHu3aiyoHHa
S IEATENLHOCTL U
y4acTHE B
MacCOBBIX
MEpPONPUITHUIX

Teopus. Yuactue B palOHHOM BBICTaBKE IETCKOTO
TEXHHYECKOTO TBOPYECTBA.

Ipaxkmuxa. OOCyXIeHHE PEICTABICHHBIX MOJCIICH,
UX IIPUHIHUIA paboTH! U ycTpoiicTsa. rpsl ¢
MOJICIISIMH.

Teopus. Yuyactue B pallOHHOM BBICTaBKe JETCKOTO
TEXHUYECKOTO TBOPYECTBA.

Ipaxkmuka. OOCyXIeHHE TPEICTABICHHBIX MOJCIICH,
UX NPHHIUIIA pabOTHI U ycTpoiicTsa. Vrpsl ¢
MOJEISIMH.

Pesynbratsl
ydacTus B
BBICTABKE.
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57

58

59

60

61

62

ONeKTPOHHBIN
ocuuuorpad

Teopus. Vicropus OSBIEHUS OCIHILIOTPadOB.
Haznauyenne npubopa.

IIpaxmuxa. I1aiika peructpa "6erymux oraeit” ¢
TOKOBBIMH KITFOYaMH.

Teopus. DnextpoHHo-1yyeBas Tpyoka (DJIT). Eé
BKJIFOYCHHUC.

Ilpaxmuxa. I1alixa peructpa "Oerymux orseit” c
TOKOBBIMHU KJIFOYaMHU.

Teopus. bnok - cxema ocumiuiorpada. Pazéprka u
MIPUHIIMII TIOJIYYESHHUs] H300paXKeHHUSI.

Ilpaxmuka. Hactpoiika peructpa ¢ TOKOBBIMH
KIIIOYaMH.

Teopus. Kanan «Y» ocumuiorpada 1 IpUHIIUI €0
paboTHL.

Ilpaxkmuxka. T1aiika BBIXOAHBIX YCTPOUCTB K
"Oerymum orasm".

Teopus. Kanan «X» ocumutorpada v IpHHIKT €ro
paboTHI.

IIpaxmuxa. Hactpoiika "Oerymmx orueit".

Teopus. Kanan «Z» ocuwnorpada 1 NpUHIMI €ro
paboTHL.

Ilpaxmuxa. HacTpoiika 1 S5KCIIEpUMEHTEHI C
"OerymumMu orusmMu".

Ompoc
yJaluxcs,
HPaBWIBHOCTh
cOOpKH U paboTa
CXeM.

63

64

65

DNeKTPOHHBIN
ocuiorpad

Teopus. IlpuHIAIIBEI H3MEPEHHS TAPAMETPOB
CHTHaJIa ¢ IoMomibio ocumutorpada. [pemesnst
Pa3BEPTKH U YCUIICHUS, IIeHA IEJIeHHUs, TOYHOCTh
HM3MEpEeHHH.

Ilpaxmuxka. VI3mepeHne nmapaMeTpoB CUTHANA ¢
MOMOILIBI0 ocLuutorpada:

e AMIUIUTY/BI;

e TIEpHOJA U ATUTEIBHOCTH.

Teopus. ITpuHIMIIBI HACTPOUKH CXEM C IIOMOILBIO
ocruiorpada.

Ilpaxmuxa. VI3mepeHne napaMeTpoB CUTHAJIA C
UCII0JIb30BAHUEM CTPOOHpOBaHMs N0 KaHaiy "Z".

Teopus. [IByxnydeBsle ocouniorpadbl. Y CTpOWCTBO
U Ha3HAuCHUE.

Ompoc
yJaluxcs,
MIPaBUIILHOCTb
MIPOBEICHHS
W3MEpEeHuH U
HHTEpIIpeTaun
pe3ysIbTaToB.
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66

67

68

69

Ipaxmuxa. Hactpoiika 610k0B "Oerymux orueit" ¢
MOMOIIBI0 ocumuIorpada.

Teopus. 3aIOMUHAIONINE OCIMILIOTPadBbI.
YcTpo#icTBO M Ha3HAYEHHE.

IIpaxkmuka. I3mepeHne napaMeTpoB CUTHAJIOB €
BHEITHEW CHHXPOHHU3AIMEH U OJJHOKPATHBIM
3aIyCKOM.

Teopus. CrieranbHble OCHMIIOrpadbl:
MHOTOJIy4eBbIe, CTPOOOCKONINYECKUE, IIN(PPOBLIE U

JIpyrue.

IIpaxmuxa. HacTpolika ycUIUTENs ¢ OMOILBIO
ocumuiorpada.

Teopus. Hactpolika cxeM ¢ TOMOLIbIO
ocumuiorpada.

05

IIpaxmuka. I3roToBIIeHNE pa3IMIHBIX TEHEPATOPOB
Y YCWJIUTENBHBIX KaCKaI0B HA MAKETHBIX IJIaTax U
WX HaCTpOMKa.

3,5

Teopus. Hactpoiika cxeM C MOMOIIBIO
ocuwuiorpada.

05

IIpaxkmuxka. 13roToBieHye pa3IM4YHbIX T€HEPATOPOB
1 YCHWJIUTENBHBIX KaCKaJI0B HA MAKETHBIX IJIaTaX U
WX HACTPOMKA.

3,5

70

Opranu3zaion-
Hasi
NeATeTbHOCTD U
y4JacTHe B
MacCOBBIX
MEPOINPUSITHUSIX

Teopus. I1oaroToBKa MUHH-BBICTABKH, UTPBI C
MOJIEIISIMH.
IIpaxmuxka. T1oAroTOBKa MHHU-BBICTaBKI

PesynbraTh
ydJacTtus B
BBICTaBKe.

71

72

Hroroskie
3aHSATHS

IIpaxmuka. PEMOHT U POTOH TEXHUKHU.

Ipaxmuxa. PeMOHT, TPOTOH U KOHCEPBAIIHUSI
000pyOBaHHUSI.

Ompoc
yUalIIXCs.

UTOI'O:

74

214

288
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PABOYAS ITPOT'PAMMA 4 roaa odyuenust

I'pynnbi c)opMUPOBaHBI U3 YUAIIUXCSI, OCBOMBIIHX IIPOrpaMMy 3 roja o0ydeHHsI.

8 — 11 xmacc (14 — 18 ner) — ueTBEPTHIi ro1 00yUCHHMS.

I'pymmsr 4 rona o0y4deHust MOTYT OBITh JOMOIHEHB! yYAIMMHKCS, IPOLICAIINME cobecejoBaHuE,
OIPE/ICISIIOIIEr0 CTENeHb TOTOBHOCTH K OCBOCHHIO COOTBETCTBYIOLICH IIPOrPaMMBL.

OCHOBHBIMH 321a4aMM SIBIISIOTCS

Ooyuaromue:

[ ] O3HAKOMJICHUE C PA3JINYHBIMU pa3aciaMU JJICKTPOHUKH,

. (hopMHpOBaHHE YMEHHS MOJIb30BATHCS MATEMAaTHYECKUMHU U (QU3HMYECKUMH (hopMysiamH,
(U3MYECKUMH BETHYUHAMHU U SIMHHLAMHI U3MEPEHUS;

. (dopMHUpOBaHHE  YMEHHUS  IIOJB30BATBHCS  CICHUAIM3UPOBAHHBIM  IIPOTrPAMMHBIM
06€CHG‘J€HI/ICM, nporpaMmaTtopamMiu U CpeaACTBaMu OTIIAAKHU,

. U3y4eHHue IPHHIMIOB pPabOThl MUKPOKOHTPOIUIEPOB, HX YCIOBHBIX IPadHIECKHX
0003Ha4YCHH, TPUHIUIIOB H3TOTOBICHUS TICYATHBIX ILJIAT;

. (dopMupOBaHUE HAaBBIKOB IMAaWKH, MOHTaXa M COOPKH OJICKTPOHHBIX KOHCTPYKLHH C
TIPUMCHCHUEM MUKPOKOHTPOJIJICPOB, UX KOHCTPYUPOBAHUA U IPOCKTUPOBAHUSA;

. O3HaKOMJICHHE C H3MEPUTENbHBIMH INPUOOpPaMH JUIA 3IEKTPO-PaAUOM3MEPEHHUH, HX

YCTpOUCTBOM U IIPaBUIAMU PabOTHI C HUMHU.

BocnurarenabHblie:

. (hopMupoBaHUe y yJaluxcs KyJabTa 3HaHHH, HOTPeOHOCTH B yu&0e 1 paborTe;

. (hopMHupOBaHKE y yJamuXcsi CTHMYJIOB K caM00Opa30BaHUIO M HABBIKOB CAMOCTOSITEIIBHOM
paboThI C TEXHUYECKOU JINTEPATYpOii;

. BOCIUTaHHE OEpPEXXHOro OTHOLIEHUs K Mebenu, npubopaM 1 000pyA0BaHUIO;

. pa3BUTHE KYJIbTYphl MEXKJIMYHOCTHBIX OTHOLICHMH B COBMECTHOH JEATEIBHOCTH Ha

OCHOBE CHCTEMBI '"Y4HTeNb-yueHHK' U "yYEHHK-y4eHHK', 00ecIedHBaIONINX CBOOOIHOE
B3aMMO/IEHCTBHE JAETEl U B3POCIBIX, @ TAKXKE IETeH APYT C APYToM;

. pa3BUTHE Y ydalluXcsl JTIOOBH K CBOEMY TOpOAY uepe3 OCMBICICHHE €ro MCTOPHU U
KyJIbTYPBI;
. HOAJEpKaHUE YyBCTBA HALMOHAIBHOW TOPAOCTH, HAIMOHAJIBHOIO CaMOCO3HAHUS B

COYETAaHWU C MOHMMAaHHEM MECTa M POJHM CBOEro Hapoja M CTPaHbl B Pa3sBUTHHM MHPOBOM
KyJIbTYPBIL.

Pa3BuBamwommue:

. pa3sBUTHE WHTEpeCca YdYallMXcsd K pPasIuYHbIM OOJNIaCTSAM PagHOdJICKTPOHUKHA U
TEXHUYECKOMY UKy HayK B I[EJIOM;

° pa3BUTHE TEXHUYECKOW MBICIH U HaBBIKOB CAMOOOpa30BaHuUs;

. MOBBILIEHHE YPOBHS 0011ei 00pa30BaHHOCTH U KYJIBTYPHI.

Ilnanupyemble pe3yabTaThl
B nporecce yeTBEPTOro roga 00y4eHHs 0XKUNAIOTCS CIESAYIONINE PE3yIbTaThI:

IIpenmerHbie:

Oo0yuarommecs 10/LKHBI 3HATH:

. WHCTPYMEHTBI, MaTepHAaJIbl U MTPUOOPHI, UCTIOJIE3YEMBbIE B PaJANOTEXHHUKE, TPUEMBI PabOTHI
C HUMH U TeXHUKY 0€30MacHOCTH;

. €IMHULIBI U3MEPEHHS DIIEKTPUYECKUX TTapaMETPOB U IIEPEBO]] U3 OJHUX EIUHUI] B IPYTHUE;
. OCHOBHBIE BU/IbI MUKPOKOHTPOJIJIEPOB, UX Ha3HAYEHUE;

° MHUKpoKoHTposiep ATmega8, ero apxuTekTypy, cXeMy BKIIOUCHUS;

. Ha3HAa4YE€HUE PETUCTPOB MUKPOKOHTpoiurepa ATmegas;
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. npaBuna paborel B mporpammax PonyProg wmmm MICROPROG, WinAVR Ha
HEePCOHAIBHOM KOMIIBIOTEPE;

. OCHOBBI s13bIKa CH JUI IPOrpaMMUPOBaHUS MUKPOKOHTPOJLIEPOB;

. MEPCHEKTHBEI PAa3BUTHS SICKTPOHUKH.

OO0yuaromuecst 10JKHbI yMeTh:

co0moaaTh TpeOOBAaHHA U IIPABUIIa TEXHUKH O€30II1aCHOCTH;

HOJIb30BAThCs HHCTPYMEHTOM U IIPUOOPaMH, a TAKKe IEPCOHAIBHBIM KOMIIBIOTEPOM;
TMOJTb30BaTHCSl KOMOMHHPOBAHHBIM N3MEPHTENBHBIM IIPHOOPOM;

HOJIB30BATECS OCIIIOrpadoMm;

[HCaTh MIPOCTHIE IPOTrPaMMBI Ha s13b1ke CH JJIsI MEKPOKOHTPOILIEPOB;

KOMIIMJIUPOBATh HAIKCAHHbIE IPOrPaMMBI B KOJbI MUKpOKOHTpoiIepa ATmegas;
MpOrpaMMUpoBaTh MUKpOKOHTpoiutep ATmega8 ¢ ucnonb3oBanuem ero Flash-EPROM u
3JICKTPUYECKH TIepe3anrchiBacMoii sHeprone3asuciumoii EEPROM.

MertanpeameTHble:

O0yuarommuecst 10JKHBI yMEThb:

. OopraHu3oBaTh padboyee MeCTo;

. MOJIb30BaThCS  MAaTEMAaTHUECKUMH U (pu3udeckuMu  GopMysiaMu, (QU3HIECCKHUMHU
BEJIMYMHAMU U STUHULIAMH U3MEPEHNUS;

° NEPEBOAUTH U3 OJHUX SIUHUI] U3MEPEHUS B IPYTHE;

. MOJIB30BaThCs TepcoHanbHbIM KommbioTepoM (1K) Ha ypoBHE monb30oBaTess ¥ MpaBuia

rpaMoTHO#1 pabotsl Ha [1K.

JIMYHOCTHBIE:

O0yuarommuecst 10JKHBI yMeTh:

. MOOMIM30BaTh (PU3NUECKHE U YMCTBEHHBIE CHJIbI HA OCYILECTBIICHHE ITOCTABJICHHBIX 3a1a4
TIISL JOCTHOYKCHHS LICTTH

° MTOTIOJTHATH CBOM 3HAHMUSA, TOJIB3YSChH CIIEIHAIIEHON JINTEPaTypOH;

° COTPYIHHYATh CO CBOMMH CBEPCTHUKAMH M IIPUHUMATH Y4acTHE B KOJUIEKTHBHOW padore.
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COAEPKAHUE ITPOI'PAMMUBI 4 roxa o0yuenust

Paznen yueOHO-
TEMaTH4ECKOTO
iaHa

Temartuka TeOpeTHUECKOM U MPAaKTUUECKOW YacTH 3aHIATUS

BeoaHoe
3aHATHUC

IIporpamma paboTbl Ha HOBBIN yueOHbIH rof. [IpaBuia noBeneHus,
NpaBUJIa IOPOXKHOTO JBYIKEHUS. THCTPYMEHTHI, MaTepHaIbl, IPHOOPEI
n 000pyIOBaHHE, HCTIONb3yeMbIE B PaJHOTEXHHUKE, TEXHUKA
OesonacHocTH. OONIHE MONOKEHHS paOOTHI KOJIIEKTHBA.

IToaroroBka miIaTel CTEHIA IS MUKPOKOHTpOJUIEPA.

Bsenenne B
MHUKPOKOHTPOJLT
EpHYIO

TEXHUKY.
MUuKpOKOHT-

MukpoxkonTtposuiepsl (MK) u ux Haznauenue. Mcropus nossnenus MK
AVR. Knaccudukanus MK AVR. Briok-cxema MK. B3aumocssi3b u
Ha3zHaueHue pa3nuuHbIx cucteM. [Iporpammarop aiust MK AVR.
DnekTpudeckas cxema aganrepa. Kommumstop s3pika Cu it MK
AVR. IIporpammuoe obecniedeHne pabotel ¢ MK u noxymeHTanus.
IIpaBuina ycraHOBKU U pabOThI C IPOrPaMMHBIM 00€CIIEUEHUEM.
Xapaxrepuctukn ATmega8 u TumoBast cxema BKIIFOUEHUS,
ocobeHHOCTH oga4n nutanus. CrcTeMa Ha9aIpHOTO cOpoca,
(hopMHUPOBaHUA TAKTOBOH 9aCTOTHI, IOAKIIOUEHNE BXOJOB-BBIXOJOB.
IoaxmoueHue agantepa NporpaMMaTopa, IporpaMMHpOBaHHIE
¢b10308, coznanne MAKE-¢aiina.

poiutepst AVR.

PucoBanue u nyxenue matel crenaa aast MK. I[Tog6Gop snemeHToB u
naiika miatel crenaa uit MK. ITonroroska, pucoBaHue U J1y>KeHHE
TuTaTel mporpamMmaropa. ITon6op ameMeHToB, Maiika 1 HACTPOIKA MIaThI
nporpamMmaropa. CocTaBlICHHE ITEKTPHIECKOH CXeMBI JUIsl "OBICTPOro
cTapTa" U MOZAEIbHbIE IKCIIEPUMEHTHI ¢ HeH. DKCIEPUMEHTS! C IIePBOH
nporpammoit. Cozganne MAKE-gaiina.

MHUKpPOKOHT-
poiiep
ATmega8.
Hanucanue
IIporpamMm Ha
si3p1ke CH.

@ynxuuun While, if, if — else. Pa6ora ¢ nopramu. THIIbI HEpEeMEHHBIX.
Buyrtpennue ¢pynkuuu. [Iporpammsr nepsoro tuna. Mrposoii aBromMat
"Kro 6bicTpee?". Opranu3zanus HHAMKALKWU YHCENl HA CBETOAMOIHOM
CEMHCErMEHTHOM MHIMKaTope. Mi3aMepuTens BpeMeHH peaKkLuH
yeoBeka. bubimoTeunsle GpyHKINHN 3aepxKeKk H paboTa ¢ HUMH.
Hactpoiika 4acTOTbl BHyTPEHHErO F€HEPaTOpPa, UCIOJIb30BAHHE
peructpa OSCCAL. Oneparop for. Hanucanue BHyTpeHHUX GYHKLIUH
1 pabota ¢ HuMmH. [Iporpammsl Broporo tuna. Mogens cBeToGopHOro
nepekpéctka. Omeparop switch. [IpepriBanys, HadaIbHBIE CBEACHNUS.
O6paboTka npepeIBaHuil. YTpaBieHue npepeBanusiMi B MK AVR.
Taitmepst/cuéruuxu. Taitmep-cuérunk 0. Talimep-cuéruuk 1. Talimep-
cuérumk 2. O6padboTka npepriBanuii B cpene WinAVR. llupoTHo-
uMITyIbcHas Mopyanus. [IporpaMmupoBaHue U HacTpoiika TaliMepoB-
cuérunkoB B pexxuMax [IIIUM. Beioop XKKU u ero BHyTpeHHEE
ycrpoiicto. [Iporpammuoe ynpasnenue XKKU. Pycudpukanus XKKU.
Hcnonp3osanue snepronesasucumoii namsatu EEPROM u 6ubnuorexku
CTaHJAPTHBIX YTUIIMUT JULI F€HEPalMU [ICEBA0CTyYaifHbIX YUCEL.
[IporpammupoBanne EEPROM B PonyProg. Bussl mamsitn B MK n
pabota ¢ HuMH. BHemHue ¢yHknnu. IIporpaMMsl TpeTbero TUIa.
Pabora ¢ maccuBamu. OcOOEHHOCTH KOMIIISLIUY IIPOTPAMM TPEThETO
tumna. IIporpaMMupoBaHue cCOOCTBEHHBIX CHMBOJIOB B 3HaKOT'€HEpaTope
JKKW. Anroputm nporpaMmsl 3J1€KTpOHHBIX YacoB. Cucrema
yIpaBJieHus B IporpaMMe 3JIeKTPOHHBIX 4acoB. BBeneHue B
TIporpaMMy ICKTPOHHBIX YacoB OyAMILHUKOB. Mcnons3oBanue
SHEPrOHE3aBUCHMOM HaMSITH JJIsl HOACTPOUKH JIEKTPOHHBIX YaCOB.
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ANTOPHUTM BBIYMCIICHHS THS HEENH, ero peanusanus. L{udposoit
natauk temrieparypbl DS18B20, ero xapakTepucTuku U cxema
BKJIroueHMs1. CHCTeMa IMHBI C OTHUM TpoBoIoM. [Iponeaypa
nHuIUanu3anuy. ClIoThl BpeMEHH. AJITOPUTM 3JICKTPOHHBIX
TepMoMeTpoB. OOCITy)KUBaHUE JIBYX JaTYNKOB TEMIIEPATYPHI.
BceTpanBanue TepMOMETpa B IPOrpaMMy JIEKTPOHHBIX YacoB.
IIporpaMmHast peaau3anys 4acoB ¢ IBYMsI JaTYHKAMU TEMIEPATYPBL.

OkcnepuMeHTs ¢ "MasukoM-murankoit". [IporpammupoBanue u
3KCIIEPUMEHTHI ¢ UTpoBbIM aBToMaToM "Kto ObicTpee?". [ToakmodyeHne
CBETOAMOAHOTO HHINKATOPA, IPOrPAMMHPOBAHHE U SKCIIEPHUMEHTHI C
U3MEpUTENIeM BPEeMEHH peaknuy denosexa. [IporpaMmmupoBanue u
ombIThI ¢ "Mnmo3ueit okrassl". [IporpaMMupoBaHue U OMBITHI €
reHepaTopoM 6HOpUTMOB. IIporpaMMupoBaHye U OTIaAKa
3NEKTPOHHOTO cBeTodopa. [IporpaMmMmupoBanne u OTIaIKa
UIEKTPOHHOTO cBeTodopa A1 nepekpécrka. [Ipuémsl
IpOrpaMMUPOBAHUS yIIpaBIeHHUA 3HepronoTpedaeHueM. Cu-
IporpaMMa My3bIKaIbHOTO 3BOHKA U 3KCIEPUMEHTHI C HUM, H3MEHEHUE
ToHanbHOCTel. [IporpaMMupoBaHue U SKCIIEPUMEHTBI ¢ MY3bIKAJIbHOM
mkaTyiakod. [IporpaMmmupoBanne menoauii. [IporpammupoBanue n
SKCTIEPHMEHTHI € JJIEKTPOHHBIM MeTpoHOMOM. [IporpammupoBaHue
pexumon HIMM. IToaxmouenue KK x ctenny. OnbITH ¢
nporpammoii nposepku JKKU 1 BEIBO COOCTBEHHBIX HAIMUCEH.
IIporpammupoBaHue U oTi1aaKa mporpaMmbl «Kubep-oTragdukay.
DKcrepuMeHTH! 1 Mo ukanys «Kubep-oTramrdankay.
TIporpammupoBanue Oerynieii ctpoku. BerpanBanue Oeryieit cTpoku
B nporpammy «Kubep-otraguuxay. [IporpammupoBanue
"DnexrpoHHoi BU3UTKU". [Iporpamma «PyTO0NBHBIH MYyIbTHUILM» U
JKCIIEpUMEHTHI ¢ Hell. Hanucanue nporpaMMel 3J1€KTPOHHBIX 4acOB.
Mopndurkanus nporpaMMsl 3JIEKTPOHHBIX 9acoB. [IporpaMmupoBaHue
($yHKUUHA ynpasiaeHus faT4ukoM. [IporpaMMHas peanusarus
TepMoMetpa. [IporpammHuas peanuzanus TepMOMETpa € IBYMs
Jardukamu. [loaximroueHue v porpaMMHas peajld3alis 4acoB ¢ AByMs
JIATYUKAMH TEMIIEPATypPBbIL.

bioxu
00paboTKH
aHAJIOrOBOIrO
CUTHAJja B
MHKPOKOHT-
pomnepe
ATmegas.

AHAaJIOTOBBIH KOMIIapaTop M yrnpapieHue uM. MyJIbTHINIEKCHPOBaHHE
BXOJIa aHAJIOTOBOTO KOMIapaTopa. THIIOBbIE CXeMBbI BKIIFOUESHHS U
NIPUMEHEHHs aHaJIOTOBOTO KoMIapaTopa. MukpoghoHHas
"cBeToMy3bIKa". DIEKTPOHHBIM H3MepuTeNb ryma. [IpuHImn paboTs 1
anropuT™ nporpammsl yacroromepa. ALIT B ATmega8, ero
cTpykrypHas cxema. TouHocTs n3Mepenus u ynpasierue AL B
ATmega8. [TporpammupoBanue pexumoB ALITL. [{udposoii
BoJbTMETp. L{ndpoBoii Bonprammnepmerp. [1oBbIIeHNE TOYHOCTH
U3MEPEeHNUs yCpeIHEHHEM HeCKOIBKHIX 3aMepoB. LlupoBoii BaTT™MeTp.
Beenenue aBrokanu6poBku. CocTaBleHUE aIropuT™Ma padoThl
YHHUBEPCAIBHOTO M3MEPHUTEIISI.

HW3roroBnenue miaTsl noAKI0YeHH MUKpodoHa. [lon6op anemeHToB
U naiika 1miaTel HoAKI0YeHns MukpodoHa. HacTpoiika miaTel
TIoAIKITIOUeHHsT MEKpo(oHa. [TporpaMmMupoBaHie B SKCIIEPUMEHTHI C
MHKpOGOHHOH "cBeToMy3bIkoi". [IporpaMmupoBanue u
9KCIEPUMEHTBI ¢ u3MepureneM myma. [lonkmouenne XKKU k nnate
KoHTposutepa. Hanucanue nporpaMmsl yacToromepa. OTnaaka
IpOrpaMMbl YaCTOTOMEPA U SKCIIEPUMEHTBI C HUM.
IIporpamMmmupoBaHHe III(YPOBOTO BOIBTMETPA U SKCIIEPUMEHTHI C HUM.
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TIporpamMmmupoBanue EGPOBOro BOILTAMIIEPMETPA H IKCTIEPUMEHTHI C
HuM. [IporpaMmupoBanue UGPOBOro BaTTMETPa M SKCIIEPUMEHTHI C
HuM. Hammicanune nporpamMMbl YHUBEPCAIBHOI'O H3MEPHTEIS.

Opranu3anuon-| Yyacrue B pailoHHON BBICTaBKE JETCKOTO TEXHUYECKOI0 TBOPUECTBA.
Hasl [NoaroroBka MUHU-BBICTAaBKH, UTPBI ¢ MoenaMu. OOcyxaeHne
JEATENBHOCT H | IPEJCTABICHHBIX MOJENEH, UX IPUHIMIIA PaboThI M yeTpoiicTBa. Urphr
ydacTHe B C MOJIETISIMH.

MAacCOBBIX

MEpOIPHATUIX

Htorosse PeMOHT, IPOroH M KOHCEpBaIHs 000py10BaHMSI.

3aHATHUA
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KAJIEHJIAPHO-TEMATUYECKHM IJIAH

«

»

COT'JIACOBAH:
20 T.

3aBeAyOIIHIA METOINIECKIM OTIEIOM
I'BY 10 «ITJAT» Heeckoro paiiona Cankr-IletepOypra

(5[]

IIenaror HanmenoBanue nporpaMmel « PaouoisieKmponnas asmomamuray
I'on oOy4enus 4 rpynmna Ne
Paznen yuebHo- . .
Neo | Ilmanmpyema| dakrtryecka Temarrka TeOpeTHIECKON M MPAKTHIECKON YacTh Teopus [Ipaxtux| Beero
/11, s 1ara s 7ara TEMATHTICCKOTO 3aHATHA qac. ayac. | 4acoB POpMBI KOHTPOIA
iaHa
IIporpamma paGoTsl Ha HOBBIN y4eOHBIH TO1. TexHuKa
1 0e30macHOCTH, IpaBHJIa TOBEJCHUS, IPAaBUIIA 2 4 Cobmonenne
JIOPOXKHOT'O JIBHYKEHUS. npasui Th B
Baojioe ITonroroBka 1iaTel CTeH1a JUIsi MUKPOKOHTPOJLIEpa. 2 TEYEHHUH TroJia
SAHSTHE WHCTpYMEHTHI, MaTepHalIbl, IPUOOPHI U (MHCTPYKTaXH
00opynoBaHKE, UCTIOJIB3yEMbIE B PaIHOTEXHUKE, 2 MPOBOJATCS
2 TEXHUKA 6e30h‘1aCHOCTI/1|. OO6u1me nosIoKeHNs: paboThl 4 PETYJSIpHO, HE pexe
KOJUIEKTHBA. pasa B MecsI)
IToxroroBka miatel CTeHa JUIsi MUKPOKOHTPOJLIEpa. 2
3 MUKpPOKOHTPOJIIEPH! M UX Ha3HAYCHUE. 1 4
PucoBanue miatel cTeHaa A5l MUKPOKOHTpOJLIEpa. 3
4 HcTopus nosiBiieHuss MUKpOKOHTposiepoB AVR. 05 4 PaGoTocrnocobHOCTh
Bsenenue B PucoBaHue m1aThl CTEHIA A5 MUKPOKOHTpOJLIEpa. 3,5 IUIATHI C
MUKpoKOHTpon- | Knaccubukanus Mukpokontpoiuiepos AVR. 0,5 MHKPOKOHTPOJIIIEPOM|
5 JIEpHYIO JlyxeHue ruiaTel 1 IOAOODP IEMEHTOB AJIsI CTEHA C 35 4 [TpaBuibHOCTD
TEXHUKY. MHKPOKOHTPOJIIIEPOM. ' YCTaHOBKHU M paboTa
MUKpOKOHT- Bbrok-cxema mukpoxoHTpoiepa. Bzaumocsssp u 1 [IPOrpaMMHOIO
6 postepbl AVR. | yasnayeHue pasiMyHbIX CHCTEM. 4 obecnieuenust. Onpoc
IToa0op 371eMeHTOB ISl CTEH A U TTaliKa IIaThl CTeH/a 3 yJamuxcs.
Ul MUKPOKOHTpOJLIEpa.
7 IIporpammarop st MUKpoKoHTposiepoB AVR. 1 4

[ﬂ.oGaBneHo npumeyanue ([L11):
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10

11

[Tajika riaTel cTeH/1a UIi MUKPOKOHTPOJLIEPA.

Br160op cxeMbl afganrepa.

ITaiika u HacTpoiika miaaTel CTeHAA IS
MHKPOKOHTPOJLIEpA.

9HCKTpI/I‘IeCKaH CcXeMa ajanrepa.

ITonroroBka miaTsl NporpamMMaTopa.

Kommumsarop sizeika Cu it MK AVR.

PucoBanue miatel mporpammaropa.

IIporpammuoe obecrneueHre paboThl C
MHUKPOKOHTPOJUIEpAMH U JOKYMEHTALUsI.

JlyxeHue ruaTsl 1 HOAOOP IEMEHTOB IS
IporpaMmaropa.

12

13

14

15

16

Bsenenne B
MUKPOKOHTPOJI-
JIEpPHYIO
TEXHUKY.
MHKpPOKOHT-
poinepst AVR.

IpaBuia yCTaHOBKH U PabOTHI C IPOTrPAMMHBIM
obecnieuenneM u xapakrepuctuku ATmega8.

[aiixa ¥ HaCTpOIKa IUIATHI IPOrPaMMaTOpa.

Ocsoenne WinAVR.

CocTraBrieHHe IEKTPUIECKOI cXeMbl s "OBICTPOTo
crapra". Ilpakrndeckas pabora, MoJenbHBIE
9KCIIEPHUMEHTHI.

Ba3oBblii 371eMeHT A5l SKCIIEPUMEHTOB, THITOBASI
cxema BkioueHuss MK AVR, ocobenHOCTH o1a4un
[TUTaHHS.

IpakTnyeckas paboTa, MOJEIBHBIC SKCTIEPUMEHTHI CO
cxemoii "OpIcTporo cTapra'.

Cucrema HaganbHOTO cOpoca, cucteMa (popMUPOBAHUS
TaKTOBOIf 9aCTOTEI, MOAKITIOUCHHE BXOI0B-BBIXO/IOB.

IpakTudeckas paboTa, MOICIbHBIE IKCTIEPUMEHTHI CO
cxeMmoi "ObicTporo crapTa'.

ToakmroueHUe afantepa mporpaMmmaTopa,
porpaMMHUpOBaHie (bIO30B, TIEPBasi KOHCTPYKIIUS,
coznanne MAKE-daiina.

OKCIepUMEHTSI ¢ epBoii nporpammoit. Co3nanue
MAKE-paiina.

PaborocmocobHOCTE
IJIaThI €
MHKPOKOHTPOJIIE-
pom. TIpaBUIBHOCTH
YCTaHOBKHU 1 paboTa
POrPaMMHOTO
obecnieuenust. Onpoc
yUanmxcs.

17

MHKpPOKOHTpPOII-
nep ATmega8.

Dyukiu While, if, if — else. "Masgok-muranka".

OkcnepuMeHTsI ¢ "MasiukoM-MHUrajakon'.

Omnpoc ydyanmmuxcs.
Pabota nporpamm,
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18

19

Hanucanne
MpOrpaMM Ha
si3p1ke CH.

Pa6ota ¢ mopramu. Turel nepeMeHHbIX. BHyTpeHHUE
(dynkuun. [Iporpammel nepsoro Tumna. rposoii
aromar "Kto OpicTpee?".

[IporpaMMupoBaHUE M SKCIIEPIMEHTHI C HTPOBBIM
apromarom "Kto OpicTpee?".

Opranu3zanys HHAUKAINA 9YUCeT Ha CBETOANOTHOM
CEMHUCETMEHTHOM HHANKaTope. 3mepurens BpemeHn
pEeaKIK YEJIOBEKa.

IloaxmoueHne CBETOAMOJHOTO HHINKATOPA,
[IPOTPaMMHPOBAHHE U SKCTIEPUMEHTHI C U3MEPUTENIEM
BpPEMEHH PEaKliH YeJI0BeKa.

HAIMCAHHBIX
YUAIIAMHCS, IS
CTeH[Ia C
MHKPOKOHTPOJILIE-
poM.

20

21

22

23

24

25

26

27

28

MHUKpPOKOHTpPOII-
nep ATmega8.
Hanucanne
MporpaMM Ha
s3p1ke CH.

bubnuoreunsle GpyHKIMU 3aepKeK U paboTa ¢ HUMH.

IIporpamMmupoBanue 1 onbIThl ¢ "Miutto3uei okTaBbl'".

Hactpoiika yacToTsl BHyTpEHHETO T€HEPATOPA,
ucnosszoanue peructpa OSCCAL. Oneparop for.

ITporpaMMupoBaHUE U OLBITHI C TEHEPATOPOM
OGUOPUTMOB.

Hanucanue BHyTpeHHUX GYHKIMIA U paboTa ¢ HUMU.
[TporpaMmbl BTOpOTO THIIA.

IIporpaMMHpOBaHUE ¥ OTIIAJIKA JIEKTPOHHOTO
cBerodopa.

Mogens cBeTOOpHOTO mepeKpeécTKa.

IIporpaMMHpOBaHHUE M OTIIAIKA IIEKTPOHHOTO
cBeTodopa Assl nepeKpécTKa.

Oneparop switch. TecTep HHEPIIMOHHOCTH cIyXa.

ITporpamMmupoBaHue U OTJIJIKa TECTEPA
MHEPLUUOHHOCTHU CIyXa.

IIpepsiBanus. HauanbHble cBeieHUS.

TIpuéMsbl MPOrpaMMHUPOBAHHUS YIIPABICHHS
SHEPronoTpedICHUEM.

O0paboTKa NpephIBaHHA.

Cu-nporpaMMa My3bIKaJIBHOTO 3BOHKA.

Ynpasnenue npepsianusamMu B MK AVR.

3KCH€pI/IMCHTLI C My3LIKaJ'II>H]>IM 3BOHKOM, U3BMCHCHUEC
TOHAJILHOCTEH.

Taiimepsl/cuérunku. Taiimep-cuéruuk 0.

IIporpaMmupoBaHie My3bIKaJIbHOMN HIKATYJIKH.

Omnpoc ydanuxcsi.
Pabora nporpamm,
HaNMCaHHBIX
yUaIUMUCS, IS
CTeHa ¢
MHKPOKOHTPOJLIE-
poMm.
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29

30

31

32

Taitmep-cuérumk 1.

OKCHEPUMEHTHI C MY3bIKaJIbHOM IKATYIKOM.

Taiimep-cu€rumk 2.

IIporpaMmMupoBaHue MEIOIUN.

O6pabotka npepsiBanuii B cpege WinAVR.

ONeKTPOHHBII METPOHOM.

Hll/lpOTHO-I/IMHyHLCHaH MOAYJIANMA.

9KCHepI/IMeHTI)I C SJICKTPOHHBIM METPOHOMOM.

33

34

35

36

37

38

39

40

41

42

MHUKpPOKOHTpOII-
nep ATmega8.
Hanucanne
MporpaMM Ha
s3p1ke CH.

Hactpoiika TaiimepoB-c4€TurKOB B pexumax LIM.

IIporpammupoBanue pesxxumon LIINM.

IIporpamMmmupoBaHnue BToporo Taiimepa-cuéTuuka B
pexxum HIVMM.

IIporpammupoBanue peskumon LIINM.

Br16op )KKU u ero BHyTpeHHEE YCTPOUCTBO.

IIporpammupoBanue pexumon [TIHMM.

IIporpammuoe ympasienue XKKH.

IToaxmouenne XXKU k crenny.

Pycuduxarmst XKKU.

OmeiTel ¢ iporpammoii mpoBepku KK u BeiBog
COOCTBEHHBIX HaJIIHCEH.

Hcmonk3oBaHue SHEPTOHE3aBUCUMON TAMSITH
EEPROM u 6u0nuoTeky CTaHAApTHBIX YTHIUT IS
TCHEpAIMHU TICEBIOCTYyYalHbIX YHCEIL.

IIporpammupoBanue «Knbep-orramgunka» u oTinanka
IPOTPaMMBI.

IIporpammupoBanrie EEPROM B PonyProg. Bunast
aMsITH B MUKPOKOHTpOJUIepax 1 paboTa ¢ HUMHU.

OxcniepuMenTs ¢ «Kubep-orragankom» u
moandukannu «Kubep-otramgankay.

Buemnue dynkuun. [IporpaMMbl TPETHETO THIIA.

IIporpammupoBanue Oerymei cTpoKu.

Pabota ¢ maccuBamu.

BcerpauBanue Oeryuieii ctpoku B mporpammy «Kunbep-
OTTaAuuKay.

Oco0eHHOCTH KOMITWJIAAIUYW TTPOTrpaMM TPETHEI'0 TUIIA.

IIporpamMmmupoBanue "DneKTpOHHONW BU3HTKA"

Omnpoc ydanuxcsi.
Pabora nporpamm,
HaNMCaHHBIX
y4aIMUCS, IS
CTeH/a ¢
MHKPOKOHTPOJLIE-
poMm.
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43

44

IIporpamMmmupoBaHue COOCTBEHHBIX CHMBOJIOB B
3aakoreneparope XK.

Iporpamma «PyTOONEHBIH MYIbTQUIBEM.

AHFOpI/ITM IIPpOTrpaMMbI SJICKTPOHHBIX YaCOB.

DKCTIePUMEHTHI ¢ TIPOorpaMMoil « DyTOONBHBII
MYIBTHOUITBMY.

45

46

47

48

49

50

51

52

53

54

MHKpPOKOHTpOII-
nep ATmega8.
Hamucanne
IIpOTrpaMM Ha
s3b1ke CH.

Cucrema YIIpaBJICHUA B IPOTPAMME 3JICKTPOHHBIX
4acCoOB.

Hanucanne IporpaMMabl SJICKTPOHHBIX YaCOB.

BBenenue B mporpaMmy 3JEKTPOHHBIX YaCOB
OyIMIIEHUKOB.

Hanucanue nporpamMMel 3JIEKTPOHHBIX 4acOB.

HMcnonp3oBanue sHEProHe3aBUCUMON MaMsITH AJIs
MOJICTPOMKH JEKTPOHHBIX YaCOB.

Moudukariysi nporpaMmbl IEKTPOHHBIX YacoB.

AJ'Il"OpI/ITM BBIYUCJICHUSA OHA HEACIH, €0 peaJin3anus.

MoauduKanys nporpaMMb! 3JeKTPOHHBIX YacOB.

Hudposoit naruuk Temnepatypst DS18B20. Ero
XapaKTePUCTHKU M CXeMa BKITIOYCHHSI.

Moaudukamys nporpaMMb! 3JeKTPOHHBIX YacOB.

Cucrema IIMHBI ¢ OIHUM IpoBozioM. [Ipoueaypa
uHumanu3ani. CIoTel BpeMeHH.

IIporpamMmupoBanue GyHKUUHI yIIpaBISHUS TATYHKOM.

AJrOpHUTM 3J1EKTPOHHBIX TEPMOMETPOB.

IporpamMmHasi peajn3anis TEPMOMETpA.

OOcy)XUBaHUE ABYX TATYMKOB TEMIIEPATYPEI.

IIporpaMmHas peanusaius TEPMOMETPA C ABYMsI
JATYMKAMH.

BcrpauBanue TepMoMeTpa B IPOrpaMmy J1E€KTPOHHBIX
4acoB.

HporpaMMHas{ peajim3anus 4aCcoB C TCPMOMETPOM.

IIporpaMmHas peanu3aiys 4acoB C IBYMS JaTYMKaMU
TEeMIIepaTyphl.

[lonxroueHre U NporpaMMHas peaau3alis YacoB ¢
JIByMSI TaTYUKAMHU TEMIepaTyphl.

Ompoc ydamuxcsl.
Pa6ora nporpamm,
HaNUCaHHBIX
yUaLMUCS, A
CTeHIa C
MHKPOKOHTPOJLIE-
POM.

56

OpranuzanuonHa
S AeSTENBHOCTD

VYyactue B palilOHHOW BBICTaBKE JETCKOTO
TEXHHYECKOTO TBOPYECTBA.
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57

y4JacTue B
MacCOBBIX
MEpPOTNPUATUIX

OO6cyx/IeHIe TPEICTABICHHBIX MOJICIICH, HX
mpuHIMIa paboTel U ycTpoiicTBa. Irphl ¢ MOEISIMHU.

VYyactue B pallOHHOW BBICTaBKE JETCKOTO
TEXHHUYECKOT'0 TBOPYECTBA.

OO6cyx/IeHIe TPEeICTaBICHHBIX MOJICIICH, UX
IPUHIMIA Pa0OTHI M yCcTpoicTBa. Mrpsl ¢ MoensiMu.

Pesynpratel
y4yacTus B
BBICTaBKE.

55

58

59

60

61

62

63

64

65

briokun
00paboTku
QHAJIOTOBOTO
CHTHAJA B
MHUKPOKOHTPOJI-
nepe ATmega8.

AHaJIOroBbIl KOMIIAPATOpP M YIPABJICHUE UM.

W3roroBieHne miaTel HOAKITIOUEHUS] MUKPOQOHA.
[ToxGop 371eMeHTOB.

MynbTUIUIEKCHPOBaHKE BX0/1a aHAJIOTOBOTO
KOMITapaTopa.

TTonGop 3neMeHTOB U NalKa IIaThl MOIKITIOYSHUS
MHUKpPOQoOHA.

TurnoBsle cXeMbl BKIIOUCHHS U MNPUMEHCHUA
AHAJIOrOBOI'0 KOMIIaparopa.

Hactpoiika miaThl MOoAKIIOUEHUS MUKpodoHa.

MuxkpodonHas "cBeTOMy3bIKa".

IIporpaMmupoBaHye U SKCIIEPUMEHTEHI C
MHUKPO(OHHOI1 "cBETOMY3bIKOH".

OJIeKTPOHHBIH U3MEPHUTEINb IIyMa.

IIporpaMmupoBaHye U SKCIIEPUMEHTHI C H3MEPUTENIEM
aryma.

IIpunimn paboThl ¥ aNTOPUTM NPOrPAMMBI
4acTOTOMEpa.

Tonxmouenne )KKU k mnare koHTpoIepa.

ALII B ATmega8, ero ctpykrypHas cxema.

Harmicanue mporpamMMBbl 4aCTOTOMEpA.

TounocTs u3Mepenus u ynpasinenue AL B
ATmega8.

Hanucanue porpaMmbl 4aCToToOMEpa.

IIporpammuposanue pexumon ALIL.

OTHaZ[Ka IporpaMMbl HaCTOTOMEpPA U OKCIIEPUMCHTHI C
HHM.

Omnpoc yJanmxcsi.
Pabota mporpamm,
HANUCaHHBIX
yyaluMHucs, Jis
CTeHJia ¢
MHKPOKOHTPOJLIE-
poMm.
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udpooii BonbT™METP.

1
66 4
IIporpamMmupoBanue IHGPOBOrO BOJILTMETPA U 3
OKCHEPUMEHTHI C HAM.
ITudposoii BonsTamnepmerp. IToBbIIIeHNE TOUHOCTH 1
67 U3MEpeHHs yCpeTHeHHEM HECKOJIBKHX 3aMEPOB. 4
ITporpammupoBanue 1U(pPOBOro BOJIbTAMIIEPMETPA U 3
9KCIIEPUMEHTEHI C HUM.
udposoii BartMeTp. BBeieHre aBTOKAIMOPOBKH. 1
68 TIporpamMmmupoBaHnue 1(POBOro BATTMETPa U 3 4
9KCHEPUMEHTEI C HHM.
CocTaBieHue alropurMa paboThl YHHUBEPCAIbHOIO 1
69 U3MEPUTEISL. 4
Harrrcanue mporpaMMBbl YHHBEPCAIBHOTO H3MEPHUTEI. 3
OpranuzaiuonHa
S IeSTEITBHOCTD U PesynbTathl
70 yHacTHe B IToaroroBka MUHU-BBICTaBKH, UTPBI C MOJEILIMU. 2 2 4 y4actus B
MacCoBbIX BBICTaBKe.
MEPONPUATUAX
71 - 4
Htorossie PeMOHT 1 IPOroH TEXHUKH. 4
SAHSTIS - Omnpoc yganmxcsl.
& PeMOHT, IPOTrOH U KOHCEpBaIHs 000pY10BaHMUS. 4 4
HUTOI'O: | 74 214 288
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METOANYECKHUE U OHEHOYHBIE MATEPHAJIBI

1. METOAUYECKHUE MATEPHAJIbI
MeToanyeckoe odecneyeHue NporpamMmbl

IIpuémsl u MeTOABI

(hopme naboparopHOi
paboThI.

HA3HAYCHUA U
NPUMCHCHUS.

paboThl, MeToIM4ecKas pa3padoTka
«3meputenbHbIe TPUOOPEI».

Ne Tema nim pasznen . OpraHu3aluy y4eOHo- MIAKTHIECKUH MaTepHa
pasit ®DopmbI 3aHATH] P i Auz puat, ®DopMBI TTOIBEICHIS] HTOTOB
/i MPOTPaMMbI BOCITHTATELHOTO TEXHUYECKOEe 00ECIIeUCHNE 3aHATHI
mporecca
1 rox o0yuenus
Mojienu aBTOMaTHYECKHUX
YCTPOMCTB, TJIaH BBOAHOTO 3aHATHS,
I'pynmoBoe 3ansiTre B Harnsonas
KOHCTPYKTOP JJIs1 COOPKHU
thopme Gecenpl, JeMOHCTpaLus N
N MyYJIBTHBHOpaTopa 0e3 maiiku u Onpoc yvammxcs ¢
HHCTPYKTaXa, Mozene .
1. | BroaHoe 3aHsATHE OIIBITOB C HUM, HHCTPYKIIVH 110 KOPPEKTHPOBKON OTBETOB U HX
MPAKTHIECKOE 3aHATHE B ABTOMAaTHYECKUX
o TCXHHUKE 6G3OH3.CHOCTI/I, paBuJIaM KOJUICKTHUBHBIM OOIIOJTHECHHEM.
(hopme naboparopHo- YCTPOUCTB U
. JIOPO’KHOTO JBIKEHHS, TpaBUIaM
MPAaKTUIECKOH PabOTHI. MIPUHITUIIA UX PaOOTHI.
MOBE/ICHUST ¥ BHYTPEHHETO
pacnopsxa.
JleMoHCTpaIus VICTOYHMK TIUTAHUSL, JIAMITBI
I'pynmoBoe 3ansiTre B
(hopMe BecesTbl — eKIun OTIBITOB TI0 HaKaJMBaHMs, epexatodareny i1 | Omnpoc yqamuxcs ¢
DJeKkTpuyecKas erb U P > | aJeKTpocTaTHKe, nabopaTopHOi paboThl, KOJUICKTHBHBIM JIOTIOJTHEHHEM,
2. . MPAKTHIECKOE 3aHATHE B
€€ 3aKOHBI . Pa3IMYHBIM METOANYECKUE TIOCOOHS 10 CaMOCTOsTENbHAs cOOpKa
(hopme nadoparopHoi N .
AGOTH! JEeUCTBUSM 0003HaUCHHUIO DIIEMEHTOB INEKTPUUYECKON IIETIH.
P ) JJIEKTPUYECKOTO TOKA. | SMEKTPUYCCKUX LIeTIeii.
3. I'pynnoBoe 3ansTHe B Komnnekr anemeHToB i
Ompoc yJamuxcs,
(hopme Gecepl, JemoncTpanus MPaKTHIECKUX padoT, N .
. CaMOCTOSTEIbHBIN PacuéT U
MPAKTHIECKOE 3aHATHE B | SJIEMEHTOB U HX JIEMOHCTPAIMOHHBIN CTEH]I,
Pesucropsr . cOopKa JIenuTeNs HapsHKEeHHs
(hopme nabopaTtopHOi 1 Ha3HAYCHUS U MeToanYecKas pa3paboTka
Ha PE3UCTOPax, 3al0JTHCHUES
1abopaTopHO— MIPUMEHEHHUSL. «Pe3ucTopbl, X TUTIBI U BUABIY, .
. OnaHka 3a4éra 1o Pe3UCTOpaM.
MPAKTUYECKOH PabOThI. W3MEPUTEIIbHBIC TPUOOPBHI.
I'pynmoBoe 3aHsTHE B JleMoHCTpaIHs KoMmiekT u3MepuTenpHbIx mikai, | Ompoc ydammxes,
MSMeDHTCILHELE (opme Gecenpl, H3MEPHUTENBHBIX J00aBOYHBIX W ITYHTUPYIOLIHX CaMOCTOSITEIbHBIN pacuéT u
4. pu 6(1))p1,1 MPaKTHIECKOE 3aHATHE B | MPUOOPOB, HX PE3HUCTOPOB ISl TabOPATOPHOI cOOpKa BOJIBTMETPA U MPO3BOHKH

a TaK e UIYHTHPOBaHHe
MHUKpOaMIiepMeTpa.
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I'pynnoBoe 3ansiTHe B
(hopme Gecepl,

JlemoHcTpamus
3JIEMEHTOB M UX

KoMmiekT 371eMeHTOB it
MPAKTUYECKUX padoT,

Ompoc yJamuxcs,
camocTosTenbHas cOopka
yueOHBIX CXeM Ha
MPaBUIBHOCTh MOHTaXa

Konnencaropst MPaKTUYECKOE 3aHITHE B HAHAYCHIS 1 JIEMOHCTPAIMOHHBIN CTEHI, OJICMCHTOB U I1alKH, a TaK XKE
(hopme naboparopHo- - MeTonuyecKas paspaboTka PabOTBHI 110 HIIEKTPHYECKOI
IPaKTUIECKOU pabOThI. p ’ «KoHIeHcaTopbl, UX TUIIBI U BUAbD». | TPUHIUINATILHOH CXEME,
3amoJHeHUe OJlaHka 3a4éTa 1o
KOHJICHCATOPaM.
Ompoc yJamuxcs,
JlemoHCcTpanus caMmocTosTeIbHast cOopKa
KomrutekT amemMeHToB 11t
I'pynmoBoe 3aHsTHE B 9JIEMEHTOB U HX y4eOHBIX CXeM Ha
IIPaKTUYIECKUX padoT,
thopme Gecenpl, Ha3HAYCHHS U MPaBHJIBHOCTh MOHTaXa
Katymkun JIEMOHCTPaLMOHHBIE CTEH/IBI, N
MPAKTHIECKOE 3aHATHE B IIPUMEHEHUS, JJIEMEHTOB M ITaiKH, a TaK e
HMHIYKTUBHOCTH MeTonuueckas pa3paboTka N
(hopme naboparopHO- JEMOHCTpALHS paboThI MO AMEKTPUIECKON
. «Karymkn HHIyKTUBHOCTH, .
MPAKTHIECKON paboTHI. OTIBITOB 110 UHIYKIHU MPUHIAAATBHON CXeMe,
Zpoccelsi, TpaHC(POPMaTOPEI». .
1 CaMOMHIYKIIHH. 3amoJHeHue OJlaHKa 3a4éra 1o
KaTYIIKaM HHIYKTHBHOCTH.
JemoHcTpanus Onpoc yvammxcs,
I'pynmoBoe 3anHsTHE B MIPUHLIUIIOB KomrutekT amemMeHToB 11t caMocTosTeIbHast cOOpKa
TepeMeHHbi (dopme Oecenbl — JIeKIMK, | BeIpabaThIBaHUS U MPAaKTHIECKUX pabOT, KOMIBIOTEp | yIEOHBIX CXEM Ha
o £( N — MPAKTHYECKOE 3aHITHE B XapaKTePUCTHK (IBM) co crieniuanbHbIMU MPaBIIIBHOCTH MOHTaXa
P (hopme naboparopHO- MEPEMEHHOTO TOKa C | JIGMOHCTPA[HOHHBIMH SJIEMEHTOB U MaiKH, a TAKXKe
MPAaKTUYECKOH PabOTHI. HCTIOJIb30BaHHEM MporpaMMamu paboTHI MO AIIEKTPUIECKOM
KOMITBIOTEpA. MPUHLIUIAATEHONH CXeMe.
Omnpoc yganuxcs
KommuiekT 31eMeHToB Juis poc yi ’
I'pynmoBoe 3aHsTHE B caMoCTOsTeIbHAsE COOpKa
JlemoHcTparys MIPAaKTHIECKUX padoT,

Tpancdopmaropsl, ux
BUJIBI M THIIBI

(hopme Gecenpl,
MPAKTHIECKOE 3aHATHE B
(hopme naboparopHo-

3JICMCHTOB U UX
HA3HAYCHUA U

JIEMOHCTPALIMOHHBIC CTCH/IBI,
MeToAMYecKas pa3paboTka

yueOHBIX CXeM Ha
MPaBUIBHOCTh MOHTaXa
3JIEMEHTOB M MAalKH, a TaKXKe

. MIPUMEHEHUSI. «Karymkn HHIyKTHBHOCTH, o
MPAaKTUYECKOH PabOTHI. pabOTHI MO AIIEKTPUUCCKOH
Ipoccedis, TpaHchopMaTophIy. o
MPUHIUIAATBHON CXeMe.
KoMIuiexT 31eMeHTOB st Omnpoc ywammxcs,
I'pymmoBoe 3aHATHE B JleMoHCTpanus .
MPAKTUYECKUX U J1abopaTopHOU caMoCTosTebHAas cOOpKa
DIeKTpOABUTATENN thopme Gecenpl, MAaKeToOB
. paboT, KOHCTPYKTOP JJIsl COOPKH CXEMBI 3aIyCKa aCHHXPOHHOTO
MPAaKTUYECKOE 3aHATHE B 9JIEKTPOABHUTATEIICH.

KOJUICKTOPHOT'O 3JICKTPOABUTATCIIA.

9JICKTPOABUTATENS] ¥ y4EOHBIX
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(hopme naboparopHo-
MPAKTHIECKON paboThI.

CX€M Ha IPaBUJIBHOCTb
MOHTa)ka 2JIEMEHTOB U MaiKy, a
TaKke paboTHI 1O
JNEKTPUIECKON
MPUHIUIIHAILHON CXEME.

I'pynmoBoe 3ansTHe B
thopme Gecenpl,

JemoHcTpanus

KomMmiekT aneMeHToB JJIsL

Onpoc yvammxcs,
camocTosTeNnbHas coopka
YueOHBIX CXeM Ha

DJeKTpOaKyCTHYECKHE- 9JIEMEHTOB U HX
10. I, MPAaKTUIECKOE 3aHITHE B MPAaKTUYECKUX padoT, MPaBUIBHOCTh MOHTaXKa
KHe YCTpOWCTBa Ha3HAYCHHS U . .
(opme n1abopaTopHO- DHMCHCHIS JIEMOHCTPALMOHHBIN CTEHI. SJIEMEHTOB U MaiKH, a TAKXKe
MPAKTUYECKOH PabOTHI. p ’ paboTHI MO AIIEKTPUIECKOM
MPUHLIUIAATEHONH CXeMe.
Jemoncrpamus AUX
(DUITBTPOB © Omnpoc ygamuxcs,
I'pynmoBoe 3aHsTHE B P KoMIutekT 251eMeHTOB 11t caMoCTOsITeIbHast COOpKa
HCTIONIb30BAaHUEM
¢opme Gecenpl, KOMIIbIOTEDa IIPAaKTUYIECKUX paboT, KOMIBIOTEP | ydeOHBIX CXeM Ha
11. | ®unbTpsI MPAKTHUIECKOE 3aHITHE B HCK ccmp ? (IBM) co cnennanbHBIMU MPAaBIIIHOCTh MOHTaXa
(opme mabopaTopHO- Y % JIEMOHCTPAIIMOHHBIMU AJIEMEHTOB U ITalKH, a TaK¥Ke
. TBOPYECKHUI TTOUCK o
MPAaKTHIECKOH pabOTHI. IPOrpaMMaMH. PabOTHI 1O AIEKTPUIECKON
CXEMOTEXHHUYECKOTO o
MPUHLIUITAATBHON CXeMe.
peleHusL.
Omnpoc ywammxcs,
caMocTosTeIbHast cOOpKa
pabouux U yueOHBIX CXeM Ha
I'pynnosoe 3ansiTHE B JemoHcTpanus Komnnekr anemeHToB i
MpaBUJIBHOCTH MOHTa)XKa
(hopme Oecenpl, 9JIEMEHTOB U HX MpaKTHIECKUX padoT, .
KommyTannoHHbIe JJIEMEHTOB U ITafKH, a TaKXKe
12. z MPaKTUYECKOE 3aHATHE B Ha3HAYeHUsS U JIEMOHCTPALIMOHHBIE CTEHIBI, N
ycTpoHcTBa paboThI IO AIIEKTPUIECKOH
(hopme naboparopHo- MIPUMEHEHUS, TUAJIOT, | METOoruYecKas pa3paboTka .
MPAaKTUYECKOH pabOTHI oOcyxeHue «KoMMyTanoHHBIE yCTPOHUCTBAY TPHHIWTIHATIDHOM CXEMC,
p p ’ Y ’ yr yerp " | 3amonHeHue GiaHKa 3auéTa 1o
KOMMYTallMUOHHBIM
YCTPOMCTBAM.
Ompoc ydJanmxcsi, OTBETHI Ha
JlemMoHCTparus KoMmrutekT a:meMeHToB 11t
BOTIPOCHI B KAPTOYKaX TECTa,
I'pymnmnoBoe 3ansTHE B 3JIEMEHTOB U MX MPaKTUYECKUX padoT,
caMocTosITebHast cOOpKa
(dopme Oecenpl, Ha3Ha4YeHHs U JIEMOHCTPALMOHHBIE CTEH/IBI,
[TonynpoBoJHUKOBBIE yueOHBIX CXeM Ha
13. MPAaKTUYECKOE 3aHITHE B MIPUMEHEHUS, MeToZM4YecKas pa3paboTka
IpUOOPEI MPaBHJIBHOCTh MOHTaXa
(opme n1abopaTopHO- JMCKYCCHS, THAJIOT, «Teopust MOTYTIPOBOHUKOBY, N
. 9JIEMEHTOB U MaiKH, a TaK ke
MPAKTHIECKOH paboTHI. o0cyxeHue, «THIIBI ¥ BUABI

TBOp‘IeCKI/Iﬁ IIOUCK

IOJIYyIPpOBOJHUKOBBIX THOIOBY.

paboTHI MO AIIEKTPUIECKOM
OPHHIMANAAIBHON CXEMe.
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CXEMOTEXHUYECKOTO
peleHHsL.

I'pynmoBoe 3aHsTHE B
thopme Gecenpl,

Huckyccus, auanor,

Monenu, komnetorep (IBM) co
CHEIHaTbHBIMU
JIEMOHCTPAIIMOHHBIMHU
porpaMMamH, ocuiorpad,

3aKITIOYUTENEHOE .
14, SAHSTHE MPAaKTUYECKOE 3aHITHE B o0CyXIeHHE, TeHEpaTop CUTHAJIOB, JabopaTtopHbii| Onpoc ydammxcs.
(hopme nabopaTopHO- TBOPYECKHUIT MOUCK. HCTOYHUK TUTAHUS,
MPAaKTUYECKOH PabOTHI. KOMOWHHPOBAHHBIN U3MEPUTEIBHBIT
npuodop, CTAHOYHOE, U3MEPUTEIBHOES
U Jip. 000py/IOBaHHE.
OpraHn3anuoHHas Typuctuueckoe cHapsLKEHUE,
eSTENEHOCTD M yIacTHE B HHCT WU TI0 TEXHUKE
5 yi Huckyccus, auanor, PYKIL
MAacCOBBIX MEPONPHUSITUSIX | DKCKYPCHUSI, TOXO/I, 6€30MMacHOCTH, TIPaBHIaM
15. oOcyxeHue, Omnpoc ygammxcsi.
(BBICTaBKax, CMOTpax, KOoH(epeHIHs, KOHKYPC. . JIOPO’KHOTO JBIKEHHS, TpaBUIaM
TBOPYECKHUI MOUCK.
IKCKYPCHSIX, TYPIOXOIaX MOBE/ICHUST ¥ BHYTPEHHETO
" T.J.) pacnopsiaka.
2 roa o0yyeHust
Harnsnnas
I'pynmoBoe 3ansTHE B JIEMOHCTPAIHS Mogeny aBTOMaTHIECKHX
¢opme Oecenpl, Mojenen YCTPOUCTB, HHCTPYKIMU 10
MHCTPYKTaXa, aBTOMAaTHYECKUX TeXHHKe 0€30I1aCHOCTH, ITPaBUIIaM
1. | BBoaHoe 3aHsTHE N Omnpoc yJamuxcs.
MPAKTHIECKOE 3aHATHE B | YCTPOMCTB U JIOPOXKHOTO JBIKEHHUS, TPaBUJIaM
(hopme naboparopHo- MIPUHIMIA KX paOOThI, | MOBEICHHUS U BHYTPCHHETO
MPaKTHIECKOH paboTHI. O3HAKOMJICHHE C pacnopska.
IUIAHAMH PabOTEL.
JleMoHCTpaIHs KoMIIeKT 2J1eMEeHTOB J1JIst
Ompoc yJamxcsi, OTBEThI Ha
9JIEMEHTOB U HX MPaKTHIECKUX padoT,
BOIIPOCHI B KAPTOUKAX TECTA,
I'pynmoBoe 3aHsTHE B Ha3HAYCHHS U JIEMOHCTPALMOHHBIC CTSH/IBI,
caMoCTOsTeIbHAsE cOOpKa
(hopme Gecenpl, MIPUMEHEHUS, MeToAnYecKas pa3paboTka
[MonynpoBogHUKOBEIE y4eOHBIX CXeM Ha
2. MPAKTHYECKOE 3aHATHE B | TUCKYCCHSI, TUAJIOT, «Teopusi MOTYTIPOBOIHUKOBY,
IpUOOPHI MPaBHJIBHOCTh MOHTaXa
(hopme naboparopHo- o0cyxaeHue, «Tunbl 1 BUABI .
. . SIIEMEHTOB U MaiKH, a TaK e
MPaKTHIECKOH paboTHI. TBOPYECKHUIT IOUCK TOJTYTIPOBOIHUKOBBIX IHOJIOBY, .
pabOoTHI MO AIEKTPUIECKON
CXEMOTEXHHUECKOTO | «TpaH3ucTOphI», o
MPUHIUIAATBHON CXeMe.
peuIeHus.. «OnTo31eKTpOHHBIE TPHUOOPEIY.
3 Tpanszucropusie I'pynmoBoe 3ansTHE B Huckyccuns, auanor, Kowmrmexr anemenToB amnst Ompoc yJamuxcs,
" | ycunutenu dhopme Gecenpl, o0cyxeHue, MIPaKTUYECKUX padoT, caMoCToOsITeNIbHAs cOOpKa
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HPAKTUYECKOE 3aHATHE B
(opme n1abopaTopHO-
MPaKTUIECKOH paboTHI.

TBOPUYECKUI TIONUCK
CXEMOTEXHUYECKOTO
peureHus.

JIEMOHCTPALIMOHHBIE CTEH/IbI,
xommbrorep (IBM) co
CHeLHaTbHBIMU
JIEMOHCTPALIUOHHBIMU
[IporpaMMaMH, SIIUIPOEKTOP,
METOAMYECKHE Pa3pabOTKH 1O
IpeABLIYIIM TeMaM, YEPTEXU CXEM
U NIE€YaTHBIX IUIAT MOAeNel U
KOHCTPYKIUA, ocuiuiorpad,
reHepaTop CHIHAIIOB, Ta00paTOPHEIH
UCTOYHUK IUTAHUS,
KOMOMHUPOBAaHHBIN H3MEPHUTEIIBHbIN
nprbop, CTAHOYHOE, H3MEPUTEIBHOE
u Jip. 00opyioBaHME.

pabouux U yueOHBIX CXeM Ha
MPaBUIBHOCTh MOHTaXa
3JIEMEHTOB M MaKKH, a TAKKE,
paboThI O IEKTPUIECKON
MPUHIUIINAIBHON CXeMe,
caMmocTosTeNnbHas coopka
Mozenei.

ABTOMaTHYECKHUE
ycTpoiicTBa

I'pynnoBoe 3ansiTHe B
(hopme Gecepl,
[PaKTUIECKOE 3aHATHE B
(hopme naboparopHo-
IPaKTUIECKOU pabOTHI.

Huckyccus, auanor,
00CyXIcHHE,
TBOPYECKUH IMOUCK
CXEMOTEXHHYECKOTO
peleHwus.

KoMIIIeKT J1eMEeHTOB J1JIst
MPAKTUYECKUX padoT,
JIEMOHCTPALMOHHBIC CTSH/IBI,
kommnbrorep (IBM) co
CHeUHaIbHBIMH
JACMOHCTPAIlMOHHBIMHA
porpaMMaMH, SITHIPOEKTOD,
METOANYECKUE pa3pabOTKH MO
MPEABIIYIIAM TeMaM, CIIPABOTHAS
JITEpaTypa Mo 3IeKTPO-Pagnuo
9JIEMEHTaM, YEePTEXKH CXeM U
MEeYaTHBIX IUIAT MOJENIeH 1
KOHCTPYKIHU#, ociuiorpad,
TeHepaTop CUTHAJIOB, JTaO0PaTOPHEIN
HWCTOYHHUK ITMTAHUA,
KOMOWHHPOBAHHBIN U3MEPUTEIBHBIN
npuoOop, CTAHOYHOE, U3MEPUTEIBHOE
U Jip. 000py/IOBaHHE.

Omnpoc yJamuxcs,
caMocCTOsITeIbHast COOpKa
pabounx U y4eOHbIX CXEeM Ha
MPaBHIBHOCTH MOHTaXa
9JIEMEHTOB U NaiiKH, a TaKxKe,
paboTHI MO AIIEKTPUIECKOM
MPUHIUITAATBHON CXeMe,
caMoCTosTebHAas cOOpKa
MOJETICH.

HcToYHUKY TUTaHUS

I'pynmoBoe 3aHsTHE B
(hopme Gecenpl,
MPAKTHIECKOE 3aHATHE B
(hopme naboparopHo-
[PAKTHYECKO# pabOTHI.

Jluckyccus, TUaor,
o0cyxaeHue,
TBOPUYECKHI MOUCK
CXEMOTEXHHUYECKOTO
PpelIeHus.

KomrmiekT amemMeHToB 11t
MIPaKTUYECKUX padoT,
JIEMOHCTPALMOHHBIE CTCHIBI,
kommnbrorep (IBM) co
CrielMaNbHBIMU
JIEMOHCTPALMOHHBIMHU

Ompoc yJamuxcs,
camocTosTenbHas cOopka
pabouux M yueOHBIX CXeM Ha
MPaBUIBHOCTh MOHTaXa
3JIEMEHTOB U TalKH, a TaKxKe,
pabOoTHI MO AIIEKTPHIECKON
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IpOrpaMMaMH, SITHIPOEKTOD,
METOIMYECKUE Pa3pabOTKU 110
NpeAbITyIIUM TEMaM, CIIpaBOYHAs
JUTEpaTypa Mo 3IeKTPOo-pagnuo
JIIEMEHTaM, YEPTEIKH CXEM U
MeYaTHBIX IUIaT MOJIeNel 1
KOHCTPYKIUH, ociuuiorpad,
reHepaTop CUTHAJIOB, Ta00paTOPHEIH
WCTOYHHUK TTUTAHUS,
KOMOWHHPOBAHHbBIN U3MEPUTEIBLHBIN
npuodop, CTAHOYHOE, U3MEPUTEITBHOE
U Jip. 000pyIOBaHHE.

MPUHIHUITHATBHOHN CXeMe,
camocTosTenbHas cOopka
Mojenei.

I'pynmnoBoe 3ansTHE B

hopme Gecenpl, becenpl —

Juckyccus, auanor,

Kommnexr anementoB ans
MpaKTHIECKUX padoT,
JIEMOHCTPALIMOHHBIE CTEHIBI,
kommnbrotep (IBM) co
CHELHATbHBIMH
JIEMOHCTPALMOHHBIMHU
MporpaMMaMH, SITHIPOSKTOD,
METOAMYECKHE Pa3pabOTKH 1O

Ompoc yJamuxcs,
caMoCTOsTeIbHAs COOpKa
pabouux M yueOHBIX CXeM Ha

obOcyxaeHue, MPaBUJIBHOCTH MOHTaXa
WuTerpanbHbie JICKIMH, IPAKTHIECKOE . MPEIBIAYIIAM TeMaM, CIIPpaBOYHAs N
TBOPYECKUH MMOUCK 3JICMEHTOB H MaKKH, a TaK Ke
CTaOMIIN3aTOPBI 3aHATHE B (hopMe JIUTEpaTypa 1o JEKTPO-paIuo .
CXEMOTEXHUUECKHUX pabOTHI MO AIIEKTPUICCKOH
nabopaTopHO- o AJIEMEHTaM, YEPTEXKH CXeM U o
. PpeleHHH. N MPUHIUITHAIEHON cXeMe,
MPAaKTUYECKOH PabOTHI. MEYATHBIX IJIAT MOJEICH 1
. caMocTosITeIbHast cOOpKa
KOHCTPYKIU#, ociuiorpad, Mozeneii
TeHepaTop CUTHAJIOB, J1a00pPaTOPHbIH )
HCTOYHHK ITUTAHUS,
KOMOWHHPOBAHHBIN U3MEPUTEIIbHBIN
pubOp, CTAHOYHOE, U3MEPUTEIHHOE
U Ap. o00pyJOBaHHE.
TpyIIoBoe 3aHATHE B KoMIuIekT 311eMeHTOB It Omnpoc y4amuxcs,
(bopMe Becesl, GecesTbl — I[é/ICKyCCI/Iﬂ, JIAAJIOT, IIPaKTHYECKHX padoT, ca1\640cms[TeJ11)H6as[ cbopka
00c¢ cHHE ab0uMX ¥ y4eOHBIX CXEM Ha
Onepaunonnie JICKILIH, TIPAKTHACCKOE TBOyl)fiKHﬁ ;‘IOI/ICK T e 0 E aBI/IJ'ILHO(}J,:I) MOHTa)Xa
YCUJIUTENH 3aHsATHE B pOpME P xommprotep (IBM) co P N
1a60paTOpHO- CXEMOTEXHUYECKHX CHeMANbHBIMH 3JICMEHTOB H MaKKH, a TaK Ke
. CIICHMI. abOTHI IO DIIEKTPUUECKOM
HPaKTHYECKOH PabOTHI. P ACMOHCTPAIMOHHBIMA p P

IIporpaMMamMu, SIIUITPOCKTODP,

HpHHHHHHaﬂLHOﬁ CXEMCE,
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METOAMYECKHE Pa3pabOTKH 1O
MPEABIIYIIAM TEMaM, a TaK jKe
«O603HaYeHNE MUKPOCXEM
OTIEPAIIMOHHBIX YCHIIATEICH»,
«Knaccudukanus oneparoHHbIX
YCHITHTEIEH», CIIPaBOYHAs
JIMTEpaTypa Mo JIEKTPO-PaIH0
9IIEMEHTAM, YePTEXH CXCM U
MEeYaTHBIX IUIAT MOJENeH 1
KOHCTPYKIU#, ociuiorpad,
TeHepaTop CUTHAJIOB, JTA00PATOPHEIN
HWCTOYHHUK ITUTAHUA,
KOMOWHHPOBAHHbIN H3MEPUTEIBHBIN
nprbop, CTAHOYHOE, U3MEPHUTEIIBHOE
U Jip. o00py/i0BaHHE.

caMOoCTOsTeIbHas cOOpKa
Mozenei.

I'pynnoBoe 3ansiTHe B
(hopme Gecepl,

Juckyccus, auanor,

Monenu, komnetorep (IBM) co
CrHeHaIbHBIMH
JACMOHCTPALlMOHHBIMH
MporpaMMamH, ocIiorpad,

3aKIII0UUTEIIBHOE o
SAHSTHE MPAKTHYIECKOE 3aHATHE B | OOCYKJCHUE, TeHepaTop CUTHAJIOB, JTabopaTopHbIH Omnpoc ydanmxcs.
(hopme naboparopHo- TBOPYECKHUH MOUCK. WCTOYHUK TTUTAHHUS,
MPAKTHIECKON paboThI. KOMOMHUPOBAHHBINA U3MEPHUTEIbHBIN
nprbop, CTAHOYHOE, U3MEPHTEIBHOE
U 1ip. 00opyIoBaHHe.
OpraHu3anoHHas Typuctuueckoe cHapsHKEHHUE,

ACATCIIBHOCTD U YYaCTHUC B

MaCCOBBIX MEPOTPUATHAX
(BBICTaBKax, CMOTpax,
IKCKYPCHSIX, TYPIIOXO01aX
M T.J.)

DKCKypcusi, TOXO,
KOH(epeHIHs, KOHKYPC.

Juckyccus, nuaor,
o0cyxaeHue,
TBOPYECKUN MTOUCK.

HMHCTPYKIUH 110 TEXHUKE
0e301aCHOCTH, MTPABUIIAM
JIOPOXKHOTO JIBHKCHHS, TPaBUIIaM
MOBECHHS U BHYTPCHHETO
pacnopsiika.

Omnpoc yyammxcs.

3 rox odyuenns

BBoaHoe 3aHsaTHE

I'pynmoBoe 3ansiTre B
hopme Gecepl,
MHCTPYKTaXa,
MPAKTHIECKOE 3aHATHE B

Harnsanas
J€MOHCTpaLus
MoJeleH
aBTOMATHYECKUX
YCTPOMCTB U

Mojenu aBTOMaTHYECKHX
YCTPOUCTB, HHCTPYKIHH TIO
TEXHUKE 0€3011aCHOCTH, IpaBUIaM
HOpO)KHOl"O JBHKCHUA, l'[paBI/IJ'IaM

Omnpoc ygamuxcsi.
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(hopme naboparopHo-
MPAKTHIECKON paboThI.

MIPHUHITUIA KX paOOTHI,
O3HaKOMJICHHE C
IUIAaHAMH PabOTEL.

HOBE/ICHUS] U BHYTPEHHETO
pacnopsixa.

LudppoBbIe MUKPOCXEMBI

I'pynmoBoe 3ansiTre B
dhopme Gecenpl, bece bl —
JICKIMH, MTPAKTUYECKOC
3aHATHE B hopme
nabopaTopHoO-
MPAaKTUYECKOH PabOTHI.

Jluckyccust, TUaor,
o0cyxaeHue,
TBOPUYECKHH MTOUCK
CXEMOTEXHHUUECKUX
perieHui.

KomiiekT 2j1eMeHTOB JUIA
MpaKTHIECKUX padoT,
JACMOHCTPALlMOHHBIC CTCHBI,
kommetorep (IBM) co
CHeIHaTbHBIMU
JIEeMOHCTPALMOHHBIMHU
MpOrpaMMaMH, SIHIPOSKTOD,
METOAMYECKHE Pa3pabOTKH 1O
MPEABIIYIIIM TeMaM, a TaK jKe
«Jlorudveckue omneparuu u 6JI0KH,
BBITIOJTHSIOIIUE UX», CIPaBOYHAS
JIMTEpaTypa IO0 JIEKTPO-PaIH0
9JIEMEHTaM, YEePTEKH CXeM U
MEeYaTHBIX IUIAT MOJIENICH 1
KOHCTPYKIU#, ociuiorpad,
TeHepaTop CUTHAJIOB, JTAOOPATOPHBIN
HWCTOYHHUK ITUTAHUA,
KOMOMHUPOBAHHBIN H3MEPHUTEIBHBIN
nprbOp, CTAHOYHOE, U3MEPHUTEIBHOE
U Ap. o00pyJOBaHHE.

Omnpoc yvammxcs,
caMOoCTOsTeIbHAas cOOpKa
pabouux U yueOHBIX CXeM Ha
MMPpaBUJIBHOCTH MOHTa)XKa
JJIEMEHTOB W ITafKH, a TaK XkKe
PabOoTHI 10 HIEKTPUIECKON
MIPUHIIUITAATBHOHN CXeMe,
caMoCTOsTebHast COOpKa
MoJielieit.

Kom6unupoBaHHbIi
HU3MEPUTENBHBIN TPUOOP

I'pynmoBoe 3aHsTHE B
(hopme Gecenpl,
MPAKTHIECKOE 3aHATHE B
(hopme naboparopHo-
MPAKTHIECKON paboTHI.

Juckyccus, nuaior,
o0cyxIeHHE,
0OYEPETHO-
IpyMIOBbIE
MIPAKTUYECKUe
paboTsI.

Pa3zniynbie KOMOMHUPOBAHHbIC
MU3MEPHTEIBHbIC TPHOOPBI,
METOAMYECKHE pa3pabOTKH:
«3MepuTenbHbie TPHOOPBI» U 1O
KOHKPETHBIM IPHOOpaM, KOMIUIEKT
SJIEMEHTOB JIJIs TPOBEPKH,
UCTOYHUKU ITUTAHUA.

Ompoc yJamuxcs,
CaMOCTOSATEIbHOE IIPOBEIEHHE
pa3NUYHBIX U3MEPEHUI.

DNeKTPOHHBIH
ocumniorpad

I'pymmoBoe 3aHsTHE B
(hopme Gecenpl,
NPAKTHYECKOE 3aHATHE B
(opme nabopaTopHO-
MPAaKTUYECKOH PabOTHI.

Huckyccus, auarnor,
o0CyXIeHHE,
0oYepETHO-
IpyMIOBbIE
MIpaKTU4ecKue paboTsl,
TBOPUYECKUHN TIOUCK.

Ocuustorpadsl, SMUIPOCKTOP,
KOMILTEKT JIEMEHTOB JIJIs
MPAKTUYECKUX padoT,
JIEMOHCTPALMOHHBIC CTCH]IBI.

Onpoc yvammxcs,
CaMOCTOSATEIbHOE IPOBEACHHE
Pa3THYHBIX H3MEPEHUIA,
3aMEepOB MMapaMeTPOB CUTHAJIOB
Y HACTPOWMKa CXEM C TIOMOIIBIO
ocumiiorpada.
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3aKII0YHUTENIEHOE
3aHATHE

I'pynmoBoe 3aHsTHE B
(hopme Gecenpl,
MPAKTHYECKOE 3aHATHE B
(hopme naboparopHo-
MPAaKTUYECKOH PabOTHI.

Huckyccus, auarnor,
00CyXICHHE,
TBOPYECKHUIl MOUCK.

Mopenu, xommsiorep (IBM) co
CHeLHaTbHBIMH
JACMOHCTPAIlMOHHBIMHA
mporpaMMamH, ocIyuiorpad,
reHepaTop CUrHajoB,
71ab0paTOPHBIN HCTOYHUK MTUTAHUS,
KOMOMHHUPOBAHHBIN
H3MEPUTENBHBIN TproOop,
CTaHOYHOE, U3MEPHUTEIBHOE U JP.
000pyI0BaHHeE.

Ompoc ygamuxcsi.

Yuyactue B OKCKYpCHUAX,
BBICTaBKax, CMOTpax,
HEACIAX HAYKH U
TCXHHUKH, Typroxoaax

DKcKypceusi, OX0,
KOH(epeHIIUs, KOHKYPC.

Huckyccus, auanor,
obOcyxeHue,
TBOPYECKUH MOUCK.

Typuctuueckoe cHapsLKEHUE,
WHCTPYKIUH IO TEXHUKE
6e30macHOCTH, IIpaBUIaM
JIOPO’KHOTO JBIKEHHUS, TpaBUIIaM
MIOBE/ICHUS. U BHYTPEHHETO
pacnopsxka.

Omnpoc ygammxcsi.

4 rox o0y4yeHust

BBoaHoe 3aHsTHE.
TexHuka 0€30MacHOCTH

I'pynmoBoe 3ansiTre B
thopme Gecenpl,
MHCTPYKTaXa,
MPAKTHIECKOE 3aHATHE B
(hopme naboparopHo-
MPaKTHIECKOH paboOTHI.

Harnsnnas
J€MOHCTpaLUs
Mozenel
aBTOMAaTHYECKUX
YCTPOUCTB U
IPUHIUIA UX PaOOTHI,
03HAKOMJICHHE C
IUIAHAMH PabOTEL.

Mojenu aBTOMaTHYECKHX
YCTPOWCTB, HUHCTPYKIMH IO
TEXHUKE 0€30MMaCHOCTH, TIPaBHIIaM
JIOPO’KHOTO JIBIKEHHUSI, TTPABIIIAM
IIOBCACHUS U BHyTpeHHeFO
pacropsika.

Omnpoc ygamuxcs.

Bgenenue B
MHKPOKOHTPOJUIEPHYIO
TEXHUKY,
MHUKPOKOHTPOJLIEPHI
AVR

(ITorpamma Ne 1)
Pannomammet
(ITorpamma Ne 2)

I'pynmoBoe 3ansiTre B

(hopme Gecenpl, becenpl —

JICKIHH, ITPAKTUYECKOC
3aHATHE B hopme
nabopaTopHo-
MPAaKTUYECKOH PabOTHI.

Huckyccus, auanor,
obOcyxeHue,
TBOPYECKUI NTOUCK
CXEMOTEXHHYECKHIX
peIEeHHH.

KoMIIIeKT J1eMEeHTOB J1JIs
MPAKTUIECKUX PadoT,
JIEMOHCTPALMOHHBIC CTSH/IBI,
kommnbrorep (IBM) co
CHeLHaIbHBIMH
JACMOHCTPALlMOHHBIMHA
pOrpaMMaMu, SITHUIIPOEKTOP,
METOAMYECKHE pa3pabOTKH 1O
TPEIBIIYIIIM TeMaM, CIIPABOYHAsT
JITEpaTypa Mo 3JIeKTPO-Pagnuo
9IICMEHTAM, YePTEXH CXCM U
MEYaTHBIX IUIAT MOJISNICH

Ompoc yJamuxcs,
camocTosTenbHas cOopka
pabouux cxem Ha
MPaBHJIBHOCTh MOHTaXa
3JIEMEHTOB U MaiKH, a TaK e
pabOTHI MO AIIEKTPUICCKOH
MPUHIUITHAIEHON CXeMe,
camocCTosTeNIbHas cOopKa
MoJielieit.
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KOHCTPYKIIU#, ociuiorpad,
TeHepaTop CUTHAJIOB, JTa0OPATOPHBIN
HWCTOYHHUK ITUTAHUA,
KOMOMHUPOBAHHBINA H3MEPHUTEIBHBIN
nprbop, CTAHOYHOE, U3MEPHUTEIIBHOE
U Ap. o00pyIOBaHHE.

MUKpPOKOHTpOJLIEP
ATmega8, Hanucanue
rporpaMm Ha sizbike Cu
(ITorpamma Ne 1)
ABTOMaTHYECKHE
YCTPOHCTBA U CUCTEMBI
ylpaBJieHUs
(ITorpamma Ne 2)

I'pynnoBoe 3ansiTHE B

dhopme Gecenpl, beceapl —

JICKIUH, TIPAKTHYECKOEe
3aHsATHE B hopme
1a00paTOpHO-
MPAaKTUYECKOH PabOTHI.

Juckyccus, nuaor,
o0cyxeHue,
TBOPYECKUN MTOUCK
CXEMOTEXHHYECKHX
pelIeHui.

KoMIIeKT 3/1eMEeHTOB 115
IIPaKTUYIECKUX padoT,
JIEMOHCTPAIMOHHBIE CTEH/Ib,
kxommsrorep (IBM) co
CIeLHAIbHBIMU
JIEMOHCTPAIIOHHBIMU
HpOrpaMMaMu, STHIIPOSKTOP,
MEeTOJHYeCKHe pa3paboTKH 110
HPEIBITYIIIM TeMaM, CIIPaBOYHas!
JIMTEpaTypa 10 IEKTPO-PajHo
3IIEMEHTAM, YePTEXH CXEM H
HEYaTHBIX IUIAT MOAeNei 1
KOHCTPYKIH, ocumutorpag,
reHepaTop CUrHAJIOB, 1a00paTOPHBIil
MCTOYHUK ITUTaHH,
KOMOWHMPOBaHHBIH H3MEPUTEIBHBII
npudop, CTAHOYHOE, H3MEPUTEIILHOE
U ip. 000pyJOBaHUE.

Omnpoc yyamuxes,
caMocTosTeIbHast cOopKa
pabouux cxem Ha
MpaBUJIBHOCTH MOHTa)XKa
3JIEMEHTOB M MAaiKH, a TaK JKe
pabOoTHI 10 AIEKTPUIECKON
MIPUHIUIIHATBHOHN CXeMe,
CaMOCTOsATENbHas cOOpKa
MoJieseit.

Bbroku 06padbotku
aHaJIOTOBOTO CHTHAJIA B
MHKPOKOHTPOJIEpPE
ATmega8

(ITorpamma Ne 1)
3BYKOBOCITPOU3BOISIIAS
TEXHHKa

(ITorpamma Ne 2)

I'pynmnoBoe 3ansTHE B

(hopme Gecenpl, Oecenpl —

JeKIUH, TTPAKTHIECKOEe
3aHATHE B hopMe
nabopaTopHO-
HPaKTHYECKOil paboTHI.

Huckyccus, auanor,
00CyXIeHHE,
TBOPYECKUH IMOUCK
CXEMOTEXHHYECKHUX
PpEIEHHI.

KoMILIEKT J1eMEeHTOB JIJIs
MPAaKTUYECKUX padoT,
JIEMOHCTPALIMOHHBIC CTCH/IBI,
komisiotep (IBM) co
CIICIHATBHBIMA
JACMOHCTPALlMOHHBIMH
pOrpaMMaMu, SITUIIPOEKTOP,
METOANYECKUE pa3pabOTKH MO
OPEIBIIYIIIM TeMaM, CIIPaBOYHAsI
JIUTEpaTypa Mo 3JIeKTPOo-pagnuo
9IICMEHTaM, YePTEXH CXCM U
MEYATHBIX IUTAT MOJEIICH U
KOHCTPYKIU#, ociuiorpad,
TeHEPaTOp CHIHAJIOB, JTA0OPATOPHBIH

Omnpoc ygamuxcs,
caMocCTOsITeIbHAst COOpKa
pabouux cxem Ha
MPaBHJIBHOCTH MOHTaXa
SJIEMEHTOB U MaiKH, a TaK e
pabOTHI MO AIIEKTPUICCKOH
MPUHIUITAATBHON CXeMe,
caMoCTosTebHAas cOOpKa
Mozenei.
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UCTOYHUK NUTAHUS,
KOMOMHUPOBaHHBIN U3MEPHUTENIBHbIN
pudop, CTAHOUHOE, U3MEPUTETHHOE
u J1p. 000pyi0BaHHE.

Monenu, komnbtorep (IBM) co

crienuaJbHbIMU
I'pynmoBoe 3aHsTHE B JIEMOHCTPALMOHHBIMHU
KT UMb HOE (opme Oecenpl, Jluckyccus, 1uaior, IporpaMMaMH, ocLuIorpad,
5. SAHSTHE MPAaKTUIECKOE 3aHITHE B o0cyxIeHHE, TeHEPaTOp CUTHANIOB, JJabopaTtopHbii Onpoc ydammxcs.
(opme abopaTropHoO- TBOPYECKHI MOUCK. WCTOYHUK TTUTAHUS,
MPAKTUYECKOH PabOTHI. KOMOWHHPOBAHHbBIN U3MEPUTEIBLHBIN

npuodop, CTAHOYHOE, U3MEPUTEIBHOE
U Jip. 000pyIOBaHHUE.

Typuctrueckoe CHapsKEHHUE,

YuyacTue B BBICTaBKaXx, HWHCTPYKIUHU IO TEXHUKE

Huckyccus, auanor,

CMOTpax, KOHKypcax OKCKypcust, I0X0 6e30macHOCTH, IIpaBUIaM

6. He/:[;};e H’a HIZp ’ KOH(b}e’peH ’1/1;1 KO)II{’K c obeyxnenue, JIOPO’KHOTO B’I/DIE)GHI/DI TIpaBUIIaM Onpoc ysammxes.
YK PCHIA, ype. TBOPUYECKUH TIOUCK. p A - 1P
TEXHUKH, IKCKYPCHIX MOBEJICHUSI 1 BHYTPEHHETO

pacrnopsiaxa.

Ha Bcex 3aHATHSIX UCTIONB3YyeTCs NasuIbHOE 000PY0BaHUE U MaTepHAaJIbl, @ TAKKE KaHIEIAPCKUE IPUHAICKHOCTH U1 BEACHUS TEOPETHYECKUX U IPAKTHYECKUX
3arucel B TETPajb U YEPUCHUSA CXEM.
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MeToanyeckne peKoMeHAaA U

[pemnaraemast mporpamma, €€ pasmensl U TeMbI, GOPMBI pabOTHI U BHIBI 3aHATHH YYUTHIBAIOT
OPraHU3aLHOHHO-METOANIECKUE U MIEAArOTHIeCKre 0OCOOCHHOCTH 00y4€eHNUs 110 JaHHOMY KypCy.
D¢ deKkTUBHOCT, M Pe3yIbTAaTUBHOCTh IIpoliecca OOYUYCHHUs ONpPEAESIOTCS COOII0JCHHEM
OCHOBHBIX TIPUHIMIIOB AUJAKTHKH, 8 UMEHHO:

- CO3HaAMENbHOCMU, HA2NAOHOCHMU, HAYYHOCMU, CUCHIEMAMUYHOCMU, NPOYHOCMU U
UHOUBUOYATIbHO20 NOOX004A.

Taxk B yacTHOCTH:

. CUCTEMAaTHYHOCTHU (0M 0C80EHUs INEMEHIMO08 CXeM 00 CO30anusi Mooenell U KOHCMPYKYUl
Ha UX OCHOBE);

. HArISAIHOCTH (nposederue onvimos, 0eMOHCIPAYUs dNEMERMO8, CXeM U PUbOpos);

. MPOYHOCTH (3aKpenieHue Mamepuaia Ha NPAKMU4ecKUx 3aHAMUsX, HenocpeoCcmeeHHo

COSA3AHHBIX C  MEOPemuyeckKUMU U HA NOCACOVIOWUX 3AHSAMUSX, NYMEM UCNONb306AHUS
NPOLOEHH020 Mamepuana 6 6ojiee CIONCHOM);

. UHIUBUIYAIBHOTO 1OAXona (UHOUsUOyanvhas paboma ¢ y4awumMucs Ha nPaKmu4eckou
yacmu 3aHAMuUs, a 8 OaIbHeuueM paboma ¢ MEOPHEeCKUMU SPYRNAMU, C YYEMOM YPOBHS PA3GUMUSL
NPAKMUYECKUX HABBIKOG KANCA020).

Meroauka o0ydYeHusi 110 ITaHHOMY MpEIMETy HMMEET CBOIO CIEIHM(HKYy B OpraHH3aluN H
IpOBeJCHUH Bcex (opM pabOThI ¥ BUIOB 3aHATHI. Kaxoe 3aHATHE NEMUTCS Ha TEOPETHIECKYIO
U IIPaKTUYeCKyto yacTH. TeopeTnueckas 4acTh IpoBoguTcs B Gopme Gecensl. B Hauane kaxaoro
3aHATUS. HEOOXOAUM JUAJIOT C yJaI[UMHUCS, KOTOPHI MO3BOJISET, KaK OLIEHUTh YPOBEHb YCBOCHUS
MaTrepHana, Tak ¥ BHECTH KOPPEKTHBEI B U3JIOKEHHE TTOCIIENYIoIero Marepruaia. [Ipakrnaeckas
4acTh 3aHATHH mHpoBoAMTCA B (hopMe 1abopaTOpHOl paboTH, B KOTOPYIO BKJIIOYAIOTCS
CIIeYIOIHE 3Talbl JEATEIbHOCTH: OpraHu3alus pabodero MecTa, MOATOTOBHTENbHAs padorTa,
IpaKTUYECKUH pacyéT, MOHTaX, cOOpKa U HACTPOHKA, OMBITHI C KOHCTPYKIMAMHU, H3MEPEHUE
HapamMeTpoB, 00paboTKa pe3ynbTaToB.

ITo HekoTOPBIM TeMaM 3aHsATHi (Hanpumep, "Hacmpoiika cxem ¢ nomowwio ocyuriozpaga') B
COOTBETCTBUH C LEISIMUA M 3aJlauaMH pa3fiena MpOorpaMMbl MPOBOAATCS TOJNBKO MPAKTHYECKUE
3QHSATHS.

Ilpu W3rOTOBICHUM CIOXKHOW KOHCTPYKIHUM, A1 COBMECTHOM paboThl, M3 ydYalluxcs
(hopMHUPYIOTCSI TBOPUECKUE IPYIIIBL OT ABYX J0 YETHIPEX UENOBEK.

Mertoauka 00y4eHHUs 10 JaHHOMY HPEMETY MPEIyCMaTPHBACT OPraHH3aIHI0 CAMOCTOSATEIBHOM
paboTHl yYaluxcs M MPOBEICHHS MUIAKTHYECKUX HIP (C UCNOIb308AHUEM KOMNbIOMEPAd Uiu
PA3IUYHBIX USPOBLIX MOOENel, PA3GUBAIOWUX SHUMAHUE, TIO2UKY, PEAKYUIO U OpY2oe).

C menplo pacIIMpeHHs KyJIbTYpHOTO Kpyro3opa ydJammxcs, (GOpMHPOBaHUS HPABCTBEHHO-
TpaXJAHCKUX MO3MLUI U 3CTETMYECKUX YyBCTB NPOrpaMMON NPEeAyCMOTpPEHA OpraHU3aLus U
IpPOBEJICHNUE H0CYTOBBIX (hOpM pabOTHI: MOCEIIEHUE U YJacTHE B BBICTABKAaX U CMOTPAX JIETCKOr0
TEXHUYECKOTO TBOPYECTBA, HEJENAX HAYKM M TEXHHUKH, DKCKYPCUM B MY3€H, TYPUCTHYECKHE
TOE3IKH U CIETHL, MOCEIIEHNE JOCTOMPHMETATeNbHBIX MECT FOpo/ia U 00TacTH.

Peanym3anust maHHOW IpOrpaMMBI BO3MOXHA, C OJHOI CTOPOHBI, NPH INTAHOMEPHOH paboTte
Hezarora HaJt IPOBEICHUEM BceX (OPM M BUIOB 3aHATHH C YUAIMMICS, a ¢ IPYTOH CTOPOHEL, IPH
YCIIOBHH, YTO OpraHM3anus y4eOHOro mporecca OyaeT 4éTko 00ecrieunBaTh eAUHCTBO €ro Leneh
U 3a/1a4.

Jnst Tydiiero ycBOGHHs MaTepuajia Y4YallMECS, PEKOMEHAYETCS HCIOIb30BaTh Pa3InyYHbIC
texHuueckue cpencta ooyuenus (TCO) (duanpoexmop, snunpoekmop, 1ab6opamopHvle CmeHobl,
KOMNblomep ¥ APYTHE), Pa3INYHBIA HANJAHBIA MaTepHa (4acmb e2o npueedena 6 npuioiCceHulu,
6 pasodenax "Memooduueckue mamepuansl 015 NPOGeOeHUsT HEKOMOPbIX 3anamuil", a makoice 8
aumepamype, CHUCOK KOMOPOU npugooumcs Hudice). JIsl WUIIOCTPAlMd TEOPETHYECKOro
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Marepuaia Ha 3aHATHSX 110 PSIAY TEeM MPeLyCMaTpUBACTCs MTPOBEICHUE OMBITOB (HATIPUMEp: NOKA3
oeticmeull  INeKMpUYecko20 MoKd, AGNeHUll CamMounoykyuu, mokoe ®@yko, ycmpolicmeo
KOJUIEKIMOPHO20 O08U2AMENsl, PE30OHAHC 6 MEeXAHUKe U JNeKMPUYECKUX Yensx, OeMOHCMpayusl
CUCHANI08 HA OCYULIOZpaAde, NOKA3 GHYMPEHHe20 YCMPOUCmEa u pabomsl paziuiHoOl annapamypol
U IpyTHe).

I/I3yquHe BCCIO y‘I€6HOF0 Marepuaia CBA3aHO C INMOHUMAHHUEM H BBIIIOJIHEHUEM Y4YalllUMHUCS
TIpaBuJI TCXHUKH 6630HaCHOCTI/I, MIO3TOMY HaHHBIM BOIpOCaM HCO6XO)II/IMO YaeaaTb ocoboe
BHUMAHUE NIPAKTUYCCKU HA KAXXJAOM 3aHATHUU B IIPOLECCE BCEX JIET o6yquI/m.

Ipouecc 00yueHHs MOCTPOCH TAaKUM 00pa3oM, 4TOOB! CHAaYana yJaIluecss MOIJIM MaKeTUPOBaTh
KOHCTPYKLHIO (nasme eé Ha makemuou niame), HaCTpauBaTh e€, a 3aTeM IIEPCHOCUTH Ha
HEYaTHYIO IUIATy U COOMPATh MOJEIb (M0 COOMBEMCMBYen PeaibHOMY UHICEHEPHOMY NOOXO0OY,
npUMeHseMOMY 8 NPOU3BOOCHIBE U HAYYHBIX 1ADOPAMOPUSAX).

MakeTHbIe IITaThl HCHONB3YIOTCS IS COOPKH Pa3IMYHBIX CXEM W IIPOBEACHHS ONBITOB C HUMH.
JlanHple "MakeTKH" MPOCTHI U HAA&KHBL (UX OCKU3 NPUBEOEH 6 NPUNOdICeHUU, 6 pazdene
"Memoouueckue mamepuansi 0 npogedenus Hekomopvix 3auamuiu'), TIeTKO U3rOTaBIUBAIOTCS
Hape3KOH, Ha HUX MOKHO CIIasITh JIIO0YIO CXeMY U HACTPOUTD €€ Iepesl OKOHYaTeIbHOH cOOpKOit
C HCIIONIb30BaHUEM YK€ MEeYaTHOW IUaThl. UTOOBI MasTh Ha MaKeTHBIX IuiaTax cxemsl ¢ UMC,
IpeJuIaraeTcs: BOCIOJIB30BaThCA KOJIOAKAMHE JUISI MUKPOCXEM, K KOTOPBIM IIPHUIIAasHBI IPOBOAHUKH
JUIMHOM 5 — 7 CaHTUMETPOB C HE MpPOXHUTaeMou (ghmoponiacmosoil) U30IsLKEH, YTOObI He
MOPTHTh WX TPHU MHOTOKPATHOU mepemnaiike (u3-3a 6onbuioco koauuecmea npoeooog). Takum
00pa3oM, MOXKHO MaKeTUpoBaTh KOHCTpyKimu Ha IMC.

OcraHoBUMCS no;[p061-1ee Ha HanOoJjiee CIIOKHBIX B OpraHu3allMOHHOM IIJIaHE 3aHATHAX.

Ilpn mnpoBeneHMH NPAKTHYECKHX 3aHATHH 110 M3MEPHUTENBHBIM INpuOopaM ydYeHHKaM
TIpeyIaraeTcsl paccyuTaTh COMPOTHBICHUS PE3NCTOPOB, IOCIE HYETO OHM COOMPAIOT CXeMy,
KaOpyIOT NpuOOp M U3MEPAIOT TOK, HAIPSOKEHUE U "MPO3BAHUBAIOT" HIEKTPONAsIbHUK HIH
KakoH-1mbo snmemeHT. Takast METoAMKa NMPUMEHsIETCS M Ha APYTUX 3aHATUAX (Hanpumep, npu
cOopke Oenumens HANPSACEHUs, OOHOMPAHIUCMOPHO20 cmabunuzamopa u opyeux). [Ipumeps
pacdéra cxeM MPUBOJATCS B IPUIIOKCHHH.

Ipu m3yvennn ydqe6HOro MaTepHaa JaHHON IMPOTPaMMBI, BAXKHO YAEIUTh BHIMAHHE TaKUM e&
paznernam, kak "KoMOMHHPOBaHHEIA H3MEPHUTEIBHBIH MpHOOp" 1 "DIeKTpOHHBIH ocumutorpad".
W60 Hamyuue Majoro KOJIUYECTBA M3MEPUTENbHOI TEeXHHKHM TpeOyeT B OpraHH3allMUd U
IpPOBEJICHUM IPAKTUYECKUX pabOT MCMOIb30BaHHSA IPYNIOBBIX 3aHATHH MIM MOOUEPETHOrO
HpOBeJIeHH s UHAUBUAYalIbHbIX. IIpy NOCIeIHNX Hy’KHO 3aHUMATh HE BKJIIOUEHHBIX B TBOPYECKUI
NPOIECC YYAIIUXCs IMPAKTHUECKOH paboTOH IO ClemyIoIied TeMe HpOrpaMMBEl Ha APYTHX
npubopax. Pa3Hele memarormueckue MOIXOIbl K OpPraHM3alUHM Y4eOHOTO IIpolecca BaskHO
HNPUMEHATH B 3aBUCUMOCTHU OT CKJI3bIBAIOLIMXCS CUTYalMi B Ka)IOM KOHKPETHOM CIIydae.

YueOHbIe CXeMbI (nepguiii 200 00yuenus) CIyXaT JUIs TOTO, 4TOOBI ydalluecs Hay4YHIHCh
NPaBUIBHO COOMPaTh MX Ha MAKEeTHBIX IUIATaxX M HpEAaraloTcs Ui NMaiK{ Iocie M3ydeHHs
COOTBETCTBYIOIIUX 3JIEMEHTOB U Hepes AeiCTBYIOIMMH CXEeMaMH.

Bce npenaraeMsle cxeMbl y100HO HaUEPTUTD HAa OTAENIBHBIX KAPTOYKAX U IPOHYMEPOBATh UX TaK
Ke, KaKk B IPWIOKEHHH. DTH CXEMBI, yJalllHecs 3a4epyMBaIOT B TeTpaay, NpH4éM ymoOHee
TETpajib BECTHU, CIEAYIOIUM 00pa3oM: C JIMLEBOH CTOPOHBI — KPATKUH KOHCIEKT TEOPETUYECKOH
YacTH 3aHSTHI, a ¢ IPYroil CTOPOHBI (Hagcmpeyy) — MPaKTHYECKHE CXeMbL. ITO HEOOX0UMO, T10
MOEMY MHEHUIO, PEKOMEHJIOBATh yYalIuMCS.

Vyarumcsi, yCIenHo oCBanBaoMM y4eOHbIi MaTepHall, PEKOMEH/IYeTCsl SKCIIEPUMEHTHPOBATh
C JONOJJIHUTCIBbHBIMHU CXEMaMH, KOTOPBIC IMPUBOAATCA B IHNPUIIOKCHUU U OPUCHTHPOBAHBI Ha
paboTy C MHTEPECHBIMHU dJICMEHTAMH.
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BaxxHO Taxke NepHOIMYEecKH 00paIaTh BHUMaHHE yYalIUXcs Ha MyOJHMKAIlMH B JIMTEPAType,
MO3BOJIAIONIIE PACIINPUTh O0BEM 3HAHUI B TOH WIM MHOW OOJNACTH PaJMO3IEKTPOHUKH, YTO
MO3BOJIUT 3aJI0)KUTh OCHOBY CaMOOOPa30BaHUs U YMEHHUS [0Ib30BaThCS IUTEPATypPOH.

Ilenecoobpa3Ho IIaHUpPOBaHHE PAGOTHI C TBOPUECKMMHM TIPYHNAMH IPOH3BOJAUTH C y4ETOM
Pa3BHUTHS YCTOIHYHMBOIO MHTEpECa yJaluxcsl K BBIOpaHHOH 00:1acTH pafgnoaieKTpoHuKy. [ToMumo
3TOTO, HEoOXoauMO (GOPMHpPOBATH Yy ydJalIUXCS IOTPEOHOCTh B MO3HAHWMH APYTHX oOiacTeit
TEXHHYECKOTO TBOPUECTBA, ITO3BOJIAIONINX PACIIMPUTH KPYro30p MO BHIOPAaHHOMY HAIpaBICHHUIO
PagHOIECKTPOHUKH.

Crnemyer OTMETHTh, YTO B pe3ylbTaTe 3aHATHH ydaliuecs IPHOOPETAOT MEepPBOHAUAIIBHBIC
npodeccHOHaNbHbIC HABBIKM B MAaKETHPOBAaHUM, COOpKE M HACTpOiike pagHocXeM, a TaKkke B
HOJIb30BAaHUM PAaIMOM3MEPUTEIBHOH TEXHUKOW. DTH 3HAHMS SBISIOTCS HAYalbHOH 0asoi s
Pa3NMYHBIX CHEIUAIBHOCTEH, CBS3AaHHBIX C PAaIMOAICKTPOHHKOH. [l camoompeneneHus B
BBIOOpE OyayILei mpodeccuu, Ha 3aHIATUIX CIEAYET MPOBOAUTH Oece bl 00 yueOHbIX 3aBESACHHSIX,
/e TOTOBST CHELUATINCTOB JAaHHOTO NPOGUILST (Yuunuwa, nuyeu, mexHuKymol, Koaneoicu, BY3or).

Ocoboe BHIMaHUE CIeoyeT YACIATh CO3AaHUI0 CPEAU YdalIuxcs aTMochepsl COTpyJHUUECTBA U
B3aUMOJCIHCTBYSA HA Ka)KAOM 3aHSATUM, YTO CIIOCOOCTBYET BOCHMTAHHIO M DPAa3BUTHIO Y HHUX
OTBETCTBEHHOCTH 3a IIOPYYEHHOE [Ie10, JAUCLUIUIMHUPOBAHHOCTH, B3aUMOJACHCTBUA B
BBITIOJTHEHHUH OOIIEeH MO MIIH KOHCTPYKIUH.

Jnst yqmneit opraHuzauy paboThl efarora ¢ KOMIEKTHBOM y4YaluXcst peKOMEHIyeTCs BBIOpaTh
CTapOoCTy IPYIIBI U €T0 3aMECTUTENA. DTH pedsTa MOMOIYT Ielarory B IPOLecce MPOBEICHUS
3aHATHIT ¥ Pa3IMYHBIX MEPOIPUITHHA.

Hapsiny ¢ Tpa@uHOHHBIMUA METOAWKAMH M TEXHOJOTHSAMH I1E€IAaroroM MOTYT HCIIOJIB30BAaThCS B
NPAKTUKE MPUMEHEHUS TUCTAHIIMOHHOTO OOYYEeHHUs METOIMKH CHHXPOHHOI'O, aCHHXPOHHOIO U
CMELIaHHOTO 00yYeHUst

MeTouKa CHHXPOHHOTO JUCTaHIIMOHHOTO OOYUYCHHsI MPEAyCMaTpUBAET OOLICHHE yJaIlerocsi B
peXUME pearbHOTO BPEMEHH.

MeroiuKa aCHMHXPOHHOTO IMCTAHLMOHHOrO OOYYeHHS NPHUMEHSETCs, KOra HEBO3MOXKHO
00IIeHIE MEXK/Ty TIEIaroroM U yJanmMcs B peabHOM BPEMEHH.

CHUHXpOHHAs METOJHMKA IUCTAHIMOHHOTO OOYYEHHs IMpPEIIoiaracT akKTHBHOE B3aMMOJICHCTBHE
MPEro/IaBaTelisi U y4allerocsi M, TaKUM 00pa3oM, GONBIIYI0 HArPy3Ky W Ha yYallerocs, W Ha
nefarora. [Ipy acCHHXPOHHON METOJHKE OOJNBIIE OTBETCTBEHHOCTH 32 MPOXOXKACHHE O0YUYCHUs
BO3JIAraeTCsl Ha ydYallerocs, KOrJa Ha MEpBbId IUIaH BBIABUTACTCS CaMOOOYyYCHHE,
MHIUBUIYATBHBIA TEMI OOYUYECHHs, pEryIMpPOBaHUE 3TOTO TeMma. Ilemaror mpu acCHHXPOHHON
METO/IMKE JUCTAaHIIMOHHOTO O0YYIEHHS BBICTYIIAET KOHCYIBTAHTOM, HO B MEHBIIICH CTENICHHU, YeM
MPU CHHXPOHHOM METOUKE TUCTAHIIMOHHOTO 00y ICHHS.

CMemiaHHas METOAMKA AMCTaHIMOHHOTO OOYYEHHs MOJpa3yMeBaeT, YTo MporpamMma OO0yueHHs
CTPOHMTCS KaK M3 DJIEMEHTOB CHHXPOHHOW, TaKk M H3 DJEMEHTOB ACHHXPOHHOW METOIHMKU
o0y4eHusl.

IpencraBieHHBIM BapHaHTaM METOMMKHA COOTBETCTBYIOT —CIEAYIONIME THITBI  3aHATHIA,
KITaCCU(PUIIMPOBAHHBIC B 3aBUCHMOCTH OT BPEMEHH OCYIIIECTBICHHUSI KOMMYHHKAI[HH:

- B p&KUME peallbHOro BpeMeHH (online 3aHATHS);

- B peKUME OTJIOKEHHOTOo BpeMeHH (offline 3ansTus);

- CMEIIaHHBINA THII, BKIIOYAIOHI dJ1ieMeHTsI 1 online, u offline 3aHsaTwii.

Ha 3ax/Tr0uuTenbHBIX 3aHATUAX MOABOIITCS UTOTH PaOOTHI KOJUIEKTHBA 32 MPOLIEAIINH yaeOHbIH
TOJI, HArPXKAAIOTCS HaubojIee aKTUBHbIE YUAIMECs, a TAKXKE M3/IaraloTcs MepCIeKTUBEI paboTh
Ha CIeAYIOIMi y4eOHbIH Iofl, MPOU3BOJAUTCS PEMOHT, IPOTOH M KOHCEpBaLUs 000pyI0BaHMUS,
Mozene u mpuOopoB. Ha 3ToM 3aHATHHM ydampuMcs BBIIAIOTCS CHPABKH-PEKOMEHIAMU 00
OKOHYAHMU Kypca: "ONeKTpo-pagMO3IEeMEHTBl U OCHOBBI PaJUO3IEKTPOHUKU" — YCIIEIIHO
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CIIaBIIMM 3a4€THI [0 IEPBOMY M BTOPOMY ToiaM o0ydeHus, "OCHOBBI HH(POBOI 1 aHAIOrOBOI
SJIEKTPOHUKH M 3JIEKTpO-pajguousMepeHuii’ — mo TperbeMy roxy oOydeHus u "OCHOBBI
MHKPOTIPOLIECCOPHON TEXHUKH U MPOrPAMMHPOBAHHE MHKPOKOHTPOIUIEPOB" — MO YETBEPTOMY
rofy o0yueHusl.

JlutepaTypa, WCIIONb30BaHHAS I HAIWMCaHWA JaHHOH IIPOrpaMMmbl (cnucox Komopou
npuUBOOUMCcs. Hudce Nno 200aM 00ydeHust), PEKOMEHAYEeTCS Kak [emaroraM B KauecTBe
METOJUYECKON MOANEP)KKH B CBOeH paboTe, Tak M ydaluMcs sl CaMOOOpa3OBaHHs H
CaMOCTOSTEIBHOTO TEXHUUECKOTO TBOPUECTRA.

Ipennaraemass mporpamMma MOKET OBITh HCIOJB30BaHa BO BHELIKOJNBHBIX YUPEKICHHUSIX,
HMEIOIMX COOTBETCTBYIOIIYI0 MaTepHAbHO-TEXHHYECKYI0 0a3y H, NpH HEOOXOAWMOCTH,
M3MEHEHa, B COOTBETCTBUH C JKEIAHHEM M KBATH(HUKALMEH eaarora.

NH®OPMAIIMOHHBIE UICTOYHUKHA

HEKOTOPBIE DJIEKTPOHHBIE PECYPCbI:
http://aBromaMTuKa-mAT. pd/
http://www.pravoberezh.wmsite.ru/
Kypunan Paauo http://www.radio.ru/
XKypuan Paguoamarop http://www.ra-publish.com.ua/
AVreal (http://www.In.com.ua/~real/avreal),
IC-Prog (http://www.ic-prog.comj,
PonyProg (http://www.lancos.com),
Willem Eprom (http://www.willem.org).
C-AVR (http://www.spjsystems. com/cavr.htm)
CodeVision AVR (http://www.hpinfotech.ro/ html/cvavr.htm)
CrossWorks  (http://www.rowley.co.uk/ avr/index.htm)
IAR Embedded Workbench (http://www.iar.com)
ICCAVR (http://www.imagecraft. com/software)
SmallCforAVR (http://www.jennaron.com.au/smallc/smallc.html)
WinAVR (http://winavr.sourceforge.net)(http://sourceforge.net/projects/winavr )
Programmers Notepad (http://www.pnotepad.org)
ATmega8 DATASHEET (http://www.atmel.com/images/doc8159.pdf)
ATmega8A summary-gaiin (http://www.atmel.com/images/ 8159S.pdf)
complete-daitn (http://www.atmel.com/images/doc8159.pdf)
Wmosust okrassr (http://deutsch.ucsd.edu/pdf/Nature-1974 251 307-309.pdf)
BrainWave Generator (http://www.bwgen.com/bwgen31.exe)
"Mosromnpas” (http://andrei512.narod.ru/ programs/Mozgoprav_03.2005.zip)
Ampire Co. Ltd (http://www.ampire.com.tw)
Anshan Yes (http://www.yes-lcd.com)
AV-Display (http://www.av-display.com.cn)
Batron (http://www.data-modul.de)
Bolymin (http://www.bolymin.com.tw)
Data International Co. (http://www.datavision.com.tw)
Hantronix (http://www.hantronix.com)
Intech LCD Group (http://www.intechlcd.com)
JE-AN (http://www.jeanlcd.co.kr)
Microtips Technology (http://www.microtips.com.tw)
Optrex (http://www.optrex.co.jp)
Powertip (http://www.powertip.com.tw)
Sunlike Display Tech. Corp. (http://www.lcd-modules.com.tw)
Tianma Microelectronics (http://www.tianma.com)
Winstar Display Corp. (http://www.winstar.com.tw)
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http://www.jennaron.com.au/smallc/smallc.html
http://winavr.sourceforge.net)(http/sourceforge.net/projects/winavr
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7

Wintek (http://www.wintek.com.tw)
MDOJIT (http://www.melt.aha.ru)
DATASHEET na HD44780 (http://www.gaw.ru/pdf/lcd/Chips/Hitachi/hd44780u.pdf)

CIIMCOK PEKOMEHIYEMOM JJUTEPATYPBI
no kypey 1 roga odyuyenus
JVIA IIEJTATOT' A

1. bopuco B. T. Kpykok pagnoTeXxHH4ecKOro KoHcTpyupoBanus. Ilocobue s
pykoBoguTeneil kpyxkoB. / Bukrop aBpunosuu Bopucos. U3nanue 2-e, nepepaboTaHHOE U
nonosiaernoe. Mocksa: [Ipocsemienue, 1990 — 224 c.

2. bopucos B. T'. Paguorexun4eckuii Kpy:koKk u ero pagora. / Buxrop 'apunosud boprcos.
Mockaa: Paguo u cBsi3b, 1983. — 103 c.: mi. - (Maccosas paanobubaunoreka; Boi. 1061).

3. XKepebuos U. II. Ocuosbl daexrponuxu. / Ban IlerpoBuu Xepebuos. M3nganue 5-e,
nepepaboTanHoe U nononHeHHoe. [IponsBoacTBeHHOE U3nanue. JICHUHrpaa: DHeproaToMU3aar:
Jlenunrpajckoe otuaenenue, 1990 — 352 c.

4. Komckmit JI. M. Kpyxok Texnmveckoii kuGepneruku. IlTocobme mis pykoBommreneit
kpyxkoB. / JI. M. Komckuii. Mocksa: ITpocsemenne, 1991 — 193 c.

5. HunraksH A. M. Paguosoourenbekue npudops! u m3mepenus. / A. M. TTnnrakss. Mocksa:
Panuo u cBs3b, 1989 - 97 c.: mi. - (MaccoBast paguodudauorexa; Boir. 1131).

6. Cenos E. A. Mup ssekrponuxu. / E. A. Ceno Mocksa: Momnogast reapausi, 1990 — 444 c.

7. ®pomos B. B. f3pixk pammocxem. / B. B. ®pomos. Uznanue 2-e, mepepaboTaHHOE U
nononHeHHoe. Mockea: Paauo u cBsi3b, 1988 - 128 c. - (Maccosas pagunobudinorexa; Boim. 1114).
8. CripaBOYHMKY Ha 3JIEKTPO-PAJHO HIEMEHTHIL.

CIIMCOK PEKOMEHIYEMOM JIUTEPATYPBI
no kypcey 1 roga odydenus
I OBYHAROLIUXCA

1. Bopucos B. I'. 3uaii pagmonpuémuuk. / Buxrop I'aBpunosuu Bopucos. M3ganue 2-e,
nepepaboranHoe u gonoianenHoe. Mocksa: JJOCAA® CCCP, 1986 — 128 c.

2. bopucos B. T'. KOublii paguoaroéurenn. / Bukrop apunosuy Bopucos. WU3nanue 8-e,
nepepabotaHHoe u fAononHeHnHoe. MockBa: Paano u cBs3p, 1992 — 416 c.

3. BacuibseB B. A. Ilpuémuuku HaunHaomero paauoaoourensn. / B. A. Bacunses. Mocksa:
Panno u cBs3n, 1884 — 80 c.

4. Tankun B. U. Haumnaromemy paguomwoouremo. /| B. W. Tamkun. W3nganue 3-e,
nepepaborannoe u gornoiHenHoe. Munck: [Tomsims, 1995 — 412 c.

5. Wsanos b. C. Duexrponnsie urpymkn. / bopuc Cepreesnu Msanos. Mocksa: Pamuo u cBsi3b,
1988 - 80 c.: ui. - (MaccoBas paguobubnnoreka; Boim. 1115).

6. Banos b. C. DuuukJioneausi HaynHawomero paauoooureis. / bopuc Cepreeuy MBaHoB.
Mocksa: Ilarpuot, 1992 — 416 c.

7. lonomapés JI. 1. EBcee A. H. KoncTpykuuu 10HbIX paguosroduresneii. / Jles JMuTpueBud
IMonomapés, A. H. EsceeB. MockBa: Pammo u cBsa3p, 1989 - 128 c.. wn. - (MaccoBas
pannobubanoTexa; B 1138).

8. ®ponos B. B. SI3bik pamumocxem. / B. B. ®pomos. Uznanue 2-e, mepepaboraHHOE H
nornonHeHHoe. Mocksa: Pamuo u cBsse, 1988 - 128 c. - (Maccosas paguo6ubaroreka; Boim. 1114).

CIIUCOK PEKOMEHJIYEMOM JIUTEPATYPbI
no kypcy 1 roga ody4yenus
JUIA POTHTEJIEH
1. Bopucos B. I'. YOubIii paguosmwoéurens. /| Buxkrop aBpunosud Bopucos. Nznanue 8-e,
nepepaboTanHoe u gonoiHeHHoe. MockBa: Paano u cBs3p, 1992 — 416 c.
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2. Tamkun B. W. Hauunawomemy paguomoburemo. / B. U. Tamkun. Usnanme 3-e,
nepepaborannoe u gononHenHoe. Munck: [Tombimst, 1995 — 412 c.

3. XKepebuos U. II. Ocuosbl dexrponuxu. / VBan ITerpoBuu Xepebuos. M3nanue 5-e,
nepepabotanHoe U gonoiHeHHoe. [Ipou3BoacTBeHHOE H3aaHKe. JIeHHHTpaa: DHeproaToMHu3/IaT:
Jlenunrpazckoe otaenenue, 1990 — 352 c.

4. VBanoB b. C. JHuukI0Ne 15 HAUMHAIOIIero paguooouTes. / Bopuc Cepreesnd BaHOB.
Mocxksa: Ilatpuot, 1992 — 416 c.

5. CenoB E. A. Mup s1exrponuxn. / E. A. Cenos. Mocksa: Mononas reapaust, 1990 — 444 c.

6. ®ponos B. B. S3pik pamumocxem. / B. B. ®ponos. Usnanue 2-e, mepepaGoTaHHOE U
JoroiHeHHOe. MockBa: Pamuo u cBs3e, 1988 - 128 c. - (Maccosas paquooubaroreka; Boim. 1114).

CIIUCOK PEKOMEHJIYEMOM JIUTEPATYPbI
1o Kypcy 2 roxa ody4eHust

JIUIA ITEJTATOT A
1. bopuco B. T. Kpykok pagHoTexHHYeCKOro KoHcTpyupoBanusi. Ilocobme s
pykoBoauTeneit kpyxkoB. / Bukrop I'aBpunosud Bopucos. M3nanne 2-e, mepepaboTaHHOE U
nononHeHHoe. Mocksa: [Ipocsemenue, 1990 — 224 c.
2. Bopucos B. I'. Paguorexnuyeckuii Kpy:Kkok u ero padora. / B. T'. bopucos. Mocksa: Paxuno
u cBs3b, 1983. — 103 c.: mi. - (MaccoBas pamxno6ubmnoreka; Boim. 1061).
3. T'yrauko WM. C. MHTerpajbHasi 3J1eKTPOHHKA B M3MEPHTENbHBIX ycrpoiicrBax. / 1. C.
I'yraukoB. U3nanue 2-e, nepepaboTaHHOE U JOIONHEHHOE. JIeHuHrpan: DHeproaromusaar, 1988
—304 c.
4. XKepe6uos U. II. OcuoBbl diexrponuxu. / Wsan IlerpoBuu XKepe6uos. WUsnmanume 5-e,
nepepadoranHoe U ponoiHeHHoe. [IpousBoacTBeHHOE H3aaHue. JIeHHHTpaa: DHeproaToMH3IAaT:
Jlenunrpaackoe otaenenue, 1990 — 352 c.
5. Komckuit JI. M. Kpyxok TexHmueckoii knGepHeruxu. Ilocobue ams pykosoauteneit
kpyxkoB. / JI. M. Komckuii. Mocksa: IIpocsemienne, 1991 — 193 c.
6. Tunraksia A. M. Paagnoaroourennbckue npubopsbl 1 usmepenus. / A. M. Tnnraksia. Mocksa:
Panno u cBs3p, 1989 - 97 c.: mi. - (MaccoBast paguooudanoreka; i, 1131).
7. onsixos B. T. Tlocesimenue B paguodnexkrponuky. / B. T. ITomsikos. Mocka: Paauo u cBsi3b,
1988 - 352 c.: ui. - (MaccoBast paauooubmuoreka; Boir. 1123).
8. IIpockypun A. A. MoayisHasi anmapatypa pagnoynpasienust. / AHaTOINH AJIeKIepOBHY.
IMpockypun. Mocksa: JIOCAA® CCCP, 1988 — 126 c.
9. CenoB E. A. Mup snexrponuxu. / E. A. Cenos. Mocksa: Mosnonas reapaust, 1990 — 444 c.
10. ®pono B. B. fspixk pammocxem. / B. B. ®ponos. Uznanue 2-e, mepepaboTaHHOE H
nonosnHeHHoe. Mocksa: Panuo u cBsi3b, 1988 - 128 c. - (MaccoBast paano6utinoreka; Bbir. 1114).
11. Hlnmo B. JI. Honyaspusie undposnie Mukpocxemsl. CripaBounuk. / B. JI. llnmno. U3nanne
2-e, ucnpasnenHoe. YensOunck: Meramnyprusi, YensOunckoe otnenenue, 1989 — 352 c.
(MaccoBas paanobubnuoreka; Boim. 1111).
12. SImnonbekuit B. C. OCHOBBI ABTOMATHKH M 3JIEKTPOHHO-BBIYHCIUTEILHON TeXHUKH. /
Buagumup Camyunoud SImmonbsckuii. Mocksa: [Ipocsemienue, 1991 — 223 c.
13. CnpaBoyHasi KHHra paguoo0uTe sa-KoHeTpyKTopa: B 2-x kuurax. Ku. 1/ H.A BokyHses,
H. M. bopucos, E. b. I'ymens u ap.; Ilox pen. H. U. Yuctsakosa. — M3nanue 2-e, ucnpaBiieHHOE.
Mocksa: Paguo u cBsi3b, 1993. — 336 11.: mi. — (MaccoBas paguobubinoreka; Boir. 1195).
14. CnpaBoyHasi KHHMIa pPaJaHoJIOOUTeNsI-KOHCTPpYKTOpa: B 2-x kuurax. Ku. 2 / P. T.
Bapnamos, B. f1. 3amstun, JI. M. Kamunackuii u np.; [Tox pen. H. U. Yuctskosa. — U3nanue 2-e,
UCTIpaBICHHOE M JonoiHeHHoe. MockBa: Pamwo u cBsi3b, 1993. — 336 n.: mwn. — (MaccoBas
panuobudaroTeka; Boim. 1196).
15. CopaBounuku Ha 3neKTpo-papuosnemeHTsl u MMC, xypranel "Pamuo", "B mnomoms
panuomoourento”.
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CIIUCOK PEKOMEHIYEMOM JIUTEPATYPbI
10 Kypcy 2 rojia o0y4eHust

JUTA YHALITHXCA
1. Bopucos B. I'. 3uaii pagmonpuémuuk. / Bukrop IaBpunosuy Bopucos. M3snanue 2-e,
nepepaborannoe u gononHenHoe. Mocksa: JJOCAA® CCCP, 1986 — 128 c.
2. Bopucos B. T'. ¥Ouwbiii paguoaoéutenn. / Buxrop I'aBpunosuu Bopucos. Usnanne 8-e,
nepepaboranHoe u gonoyiHenHoe. MockBa: Paano u cBsizb, 1992 — 416 c.
3. Bacunbes B. A. IIpuéMHHKH HauYMHAIOLIEro paguoooutens. / B. A. Bacunses. Mocksa:
Panuo u casp, 1884 — 80 c.
4. Tankue B. . Hauyunaromemy paauoaioouremro. /| B. W. Tankun. Uspanwme 3-e,
nepepaborannoe u gononHenHoe. Munck: [Tombivst, 1995 — 412 c.
5. lBanos b. C. Daexrponnnie urpymku. / Bopuc Cepreesnu VBanos. Mocksa: Paguo u cBsi3b,
1988 - 80 c.: mi. - (MaccoBast paguobuboreka; Boim. 1115).
6. MBanos b. C. DHuukIIoneust HaunHamero paauoodurens. / bopuc Cepreesuy MBaHoB.
Mockga: [Tarpuot, 1992 — 416 c.
7. Homsikos B. T. Iocesimenue B paguodsiekrpouuky. / B. T. ITomxskos. Mocksa: Paano u cBsi3b,
1988 - 352 c.: ux. - (MaccoBas paanodubauoreka; Bbi. 1123).
8. ITonomapés JI. /1. EeceeB A. H. KoncTpyKuuu 10HbIX pajuosoouresneii. / Jles JMuTpreBud
ITonomapés, A. H. EsceeB. MockBa: Pamuo u cBsizp, 1989 - 128 c.. win. - (MaccoBas
pamuo6ubaroreka; Boi. 1138).
9. ®pomos B. B. Szpik pammocxem. / B. B. ®pomos. Usnanme 2-e, mepepaboTanHoe U
noronHeHHoe. Mocksa: Pamuo u cBs3b, 1988 - 128 c. - (MaccoBas pagunobubnroreka; Boim. 1114).
10. ®pombepr O. M. KoHcTpyKIMH Ha dJeMenTax HudpoBoii Texuuku. / dayapa Muxaiaosuy
®pombepr. [pexn. xon.: b. I'. benkun u ap.]. — Mocksa: Pagno u cBsizp, 1991. - 160 c.: ni. -
(MaccoBas paguooudnuoreka; Boin. 1161).

CIINCOK PEKOMEHJIYEMOM JIATEPATYPBI

1o Kypcy 2 roga o0y4eHust
JUIA POJUTEJIEH
1. Bopucos B. I'. ¥OusIii paguomodurenn. / Buxrop I'apunosuu Bopucos. U3nanue 8-e,
nepepaboTaHHOE U AomoIHeHHOe. MockBa: Paauo u cBsi3b, 1992 — 416 c.
2. Tankun B. U. Hauumnawomemy paguomoouremo. / B. W. Tamkun. Wsnanue 3-e,
nepepaborannoe u gononHenHoe. Munck: [Tomsimst, 1995 — 412 c.
3. XKepebuos U. II. Ocuosbl daexrponuxu. / Ban ITerpoBnu Xepe6uos. M3nanne 5-e,
nepepaboTaHHoOe U AonoyiHeHHoe. [Ipon3BoacTBeHHOE H3nanue. JIeHHHrpaa: JHeproaToMusaaT:
Jlenunrpazackoe otaenenue, 1990 — 352 c.
4. VBanoB b. C. DHuukI0neus HaYuHaomero paguooourens. / bopuc Cepreesnd BaHOB.
Mockga: [Tarpuot, 1992 — 416 c.
5. TTonsikos B. T. Iocesimenue B paguodsiekrpouuky. / B. T. ITomxsikos. Mocksa: Paano u cBsi3b,
1988 - 352 c.: ui. - (MaccoBast pagro6ubaroreka; Boim. 1123).
6. Cenos E. A. Mup ssextponnku. / E. A. Ceno. Mocksa: Mononast reapaus, 1990 — 444 c.
7. ®ponos B. B. S3pik pamumocxem. / B. B. ®posnos. Usnanne 2-e, mepepaGoranHOe U
nononHeHHOe. MockBa: Paxno u cBsi3b, 1988 - 128 c. - (MaccoBas pagno6ubinorexa; Boim. 1114).
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CIIUCOK PEKOMEHIYEMOM JIUTEPATYPbI
1o Kypcy 3 roja o0y4eHust

JUIA ITEJTAT'OT' A
1. Anekcees 1O. II. BoIToBasi paguonpuéMHasi ¥ 3BYKOBOCHPOM3BOISINAS ammaparypa.
Cnpasounnk. / FOpuii IlerpoBuu AnekceeB. Mocksa: Paguo u cBsi3p, 1991 — 214 c.: mm
(MaccoBas paxuoou6nuoTexa; Boim. 1164).
2. Araes /. . bonotHukoB B. A. AHa/IOroBble HHTErpaJibHbie MUKPOCXEMBI JIUIsI OBITOBOI
pamuoannapatypbl. CnpaBounuk / /I. . Araes, B. A. Bonorauxos. M3nanue 2-e. Mocksa:
UsparensctBo MOU, 1993 - 237 c.: miL.
3. beneues A. T. PeMOHT 1 00C/Iy:KHBaHHE BBIYUCIHTENbHBIX ManuH. / ApreM THXOHOBHY
Benesues. Mocksa: Beicuas mkosa, 1990 — 318c.: min.
4. bupiokoB C. A. Dnexrponnbie 4yacbl Ha MOII nHTerpaibHbIix Mukpocxemax. CripaBouHoe
nocobue / Cepreit AnekceeBnd buprokoB. Mocksa: Panuo u cBsa3e, 1993 — 48c¢.: mn. (MaccoBas
pannobudmmoreka; Boim. 1074).
5. BeictpoB 0. A. Tamynos A. II. TlepcuanoB I'. M. Cro cxem ¢ unaukaropamu. / 10. A.
BeictpoB, A. II. Tanynos, I'. M. IlepcuanoB. MockBa: Paguo u cBsizp, 1990 — 112c.: wi.
(Maccosas paaro6ubaroreka; Boir. 1134).
6. Bapnamos 11.B. Kacarkuu 11.JI. Mukponpoueccops! B 0biToBoii Texuuke. / 1. B. Bapnamos,
W. JI. Kacatkun. M3nanue 2-e, nepepaboTaHHOe U AonoaHeHHOe. MockBa: Paguo u cBsa3p, 1990 —
r 104 c.: un. (MaccoBast paguodudaunorexa; Boir. 1150).
7. Bacunesckuii A. M. Kponorkur M. A. Tuxonos B. B. Onruyeckas 21ekTponuka. / A. M.
Bacunesckmit, M. A. Kpomorkmn, B. B. Twuxonos. JlemmHrpax: DHeproaromMmsuar.
Jlenunrpaackoe otnenenne, 1990 — 176¢.: ni.
8. I'onosur O. B. Pagnonpuémubie ycrpoiicta. / Oner Banentunosuu I'onoBun. Mocksa:
Bricmas mkona, 1987 — 440 c.
9. I'yraukoB . C. MuTerpajbHas 3JIEKTPOHHKA B M3MEPHTENbHBIX ycrpoiicrax. / U. C.
I'yrauxoB. M3nanue 2-¢, mepepaboTaHHOE M foNONHEHHOE. JIeHHHTpaa: DHeproatomMusnat. 1988
—304c.
10. XKepebuos U. II. Ocuosbl snexkrponnknu. /| MBan ITerpoBuu XKepebuos. M3nanue 5-e,
nepepaboranHoe U gonoiHeHHoe. [IpousBoacTBeHHOE U3nanue. JIeHUHrpaa: DHeproaToMusaar.
Jlenunrpanckoe otaenenue, 1990 — 352 c.
11. Komckuit JI. M. Kpyxok Texumdueckoit kubepHermku. IlocoOme s pyKoBoAMTENeH
kpyxkoB. / JI. M. Komckuii. Mocksa: ITpocsemenne, 1991 — 193 c.
12. Koctur A. E. Ctpykrypa u ¢pyHkuuonuposanne mukpodBM. / A. E. Koctun. Mocksa:
Bricmas mkona, 1991 — 128c¢.
13. Ky3un M. B. [lepeHocHble KOMOMHUPOBaHHbIE N3MepUTeIbHbIe MPUOopbI. CripaBouHOE
mocobre. / M. B. Ky3un. Mocksa: Pagumo u cBs3p, 1991 — 139 c.. mi. (MaccoBas
panuobubarorexa. BeI. 1162).
14. Maitopos C. A. Kupuios B. B. IIpubayna A. A. Beenenue B MukpodBM. / C. A. Maiiopos,
B. B. Kupumos, A. A. [Ipubnyna. Jleaunrpan: Mammaoctpoenue. JIeHMHrpaackoe oTaeNeHue,
1988 — 303 c.: mn.
15. Murpodanos A. B. Ilerones A. . HWmnyiabCHble HCTOYHHKH BTOPHYHOIO
JJIEKTPONUTAHUSI B ObITOBON pagumoanmaparype. / A. B. Mutpodanos, A. U. Ilerones.
Mocksa: Paguo u cBsa3b, 1985 — 72¢.: ui.
16. MuesH M. I'. ®usnueckue npuHuunsl padorst IBM. / M. T'. MuesH. Mocksa:
IIpoceemenue, 1987 — 192c.
17. Hosamuenko M. B. IOposckuii A. B. Mukpocxemsl /151 OBITOBOI paaHoannapaTtypsl.
Homnonuenue nepsoe. / . B. HoBaguenko, A. B. IOpoeckuii. Mocksa: Pamuo u cesizb 1990 — 176¢.
18. Hosamuenko M. B. IOposckuii A. B. Mukpocxembl [Jisi OLITOBOH pagHoaniapatypsbl.
THomnonuenne tpetse. / Y. B. HoBamuenko, A. B. FOposckuii. Mocksa: Pagno u cBsazs 1993 — 288c.
19. TTunraksa A. M. Paauosoourensckue npuéopsl u usmepenus. / A. M. ITnnraksta. Mocksa:
Pasno u cBsi3b, 1989 - 97 c. : mi. - (MaccoBast paanobudnuoreka; Boim. 1131).
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20. IIpockypuH A. A. Moay/abHast annaparypa paguoynpasienust. /| AHaToOIni AJeKIepoBHY.
IIpockypun. Mocksa: JJOCAA® CCCP, 1988 — 126 c.

21. CenoB E. A. Mup s1exrponuxn. / E. A. Cenos. Mocksa: Mosonas reapaust, 1990 — 444 c.
22. ®pymxun . JI. Pacuér u koHcrpyupoBanue paauoanmapartypbl. / I'. J[. ®pyMKuH.
Wznanue 5-¢, nepepaboranHoe u gomnonHeHHoe. Mocksa: Beiciras mkosna 1989 — 463c.

23. llmmo B. JI. Monyasipusie undpossie mukpocxempl. CripaBounuk. / B. JI. Illmno. M3nanne
2-e, ucnpasneHHoe. YemsOunck: Metamnyprus, Yemsbunckoe otaenenwe, 1989 — 352 c.
(Maccogas pamnobubmnoreka; Boim. 1111).

24. simnonbekuii B. C. OCHOBBI aBTOMATHKH M 3JIEKTPOHHO-BLIYHCIUTENLHON TeXHUKH. /
Bnamumup CamyunoBnd Simmonsckuii. Mocksa: [Ipocserienne, 1991 — 223c¢.: mi.

25. Muxponpoueccopublii kommiaexkt K1810. Ctpykrypa, mporpaMMHpOBaHKE, IPHMEHEHHE.
Cnpaounas kaura / FO. M. Kazapunos. Ilog penakiueit Kazapunosa FO. M. Mocksa: Bsiciias
mkona 1990 — 270c.: u.

26. CnipaBo4Hasi KHHI'a PaJHoI00uTeas-KoHCcTpyKTopa: B 2-x kuurax. Ku. 1 / H.A BokyHsies,
H. M. bopucos, E. b. I'ymens u ap.; Ilox pen. H. U. Yucrsakosa. — 3nanue 2-e, ucnpaBiieHHOE.
Mocksa: Paguo u cBsi3b, 1993. — 336 11.: min. — (MaccoBast paguobubinoreka; Boir. 1195).

27. CnpaBoyHasi KHHra PaJHOIIOOHTENsI-KOHCTPYKTOpa: B 2-x kmmrax. Ku. 2 / P. T
Bapnamos, B. . 3amsrun, JI. M. Kammuunckwuii u ap.; Iox pea. H. Y. Yuctsxosa. — U3nanue 2-e,
WCHIpaBiIeHHOE W JomnonHeHHoe. MockBa: Pammo u cBsizp, 1993. — 336 n.: mn. — (MaccoBas
panuobudmroTeka; Boim. 1196).

28. CnpaBo4yHHKH Ha 31eKTpo-paguodnieMenTs! 1 MMC, sxypransl "Pammo", "B momoms
panuomoburento", "Paguonoourens".

CIIUCOK PEKOMEHJIYEMOM JIUTEPATYPbI
1o Kypcy 3 roja o0yueHust
JUIA YIAILTHXCA

1. Bopucos B. I'. 3uaii pagmonpuémuuk. / Bukrop I'aBpunosuy Bopucos. M3snanue 2-e,
nepepaborannoe u gononHenHoe. Mocksa: JJOCAA® CCCP, 1986 — 128 c.

2. buprokos C. A. Daextponnbie yackl Ha MOII nHTErpasbHbIX MUKpocxemax. CrpaBodHoe
nocobue / Cepreit AnekceeBud buprokoB. Mocksa: Panuo u cBsa3b, 1993 — 48c¢.: un. (MaccoBas
panunobudimoreka; Boim. 1074).

3. Tanxkun B. U. Hauymnaromemy paguomoburemo. / B. M. Tankun. Hzpanne 3-e,
nepepaborannoe u gornosHenHoe. Munck: [Tosbimst, 1995 — 412 c.

4. VBanoB b. C. JHuukI0ne 15 HAUMHAIOMero paguooouTes. / bopuc Cepreesnd VBaHOB.
Mocxksa: ITatpuot, 1992 — 416 c.

5. Maitopos C. A. Kupumnos B. B. IIpubayna A. A. Beenenue B MukpodBM. / C. A. Maiiopos,
B. B. Kupunos, A. A. [lpubnyna. Jlenunrpan: Mamunocrpoenue. JISHUHIpaJCKoe OTAEIEHHE,
1988 — 303 c.: m.

6. ITunraksia A. M. Paanoaroourennckue npubopsbl u usmepenus. / A. M. Tnnraksia. Mocksa:
Panuo u cBs3b, 1989 - 97 c.: mi. - (MaccoBast paguodudaunoreka; Boir. 1131).

7.Tonsixos B. T. IocesineHue B pagnodiekrpouuky. / B. T. Tlonsxos. Mocksa: Panuo u cBs3b,
1988 - 352 c.: mi. - (MaccoBast paauooubiroreka; Boir. 1123).

8. Ionomapés JI. 1. EBcee A. H. KoncTpyKumu 10HbIX pagnosroduresneii. / Jles IMuTpreBiud
TTonomapés, A. H. EBceeB. MockBa: Pammo u cBszp, 1989 - 128 c.: wn. - (MaccoBas
pannobubanoTexa; B, 1138).

9. IIpockypur A. A. MoayibHasi annapatypa paguoynpasiienusi. / AHaTONH AJeKIepOBUY.
IMpockypun. Mocksa: JJOCAA® CCCP, 1988 — 126 c.

10. ®ponoe B. B. d3bik paauocxem. / B. B. ®ponos. Uznanue 2-e, mepepaboTaHHOEe H
nononHeHHoe. MockBsa: Paxno u cBsi3b, 1988 - 128 c. - (MaccoBas pagno6ubinorexa; Boim. 1114).
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11. ®pombepr O. M. KoHCTpyKIHH HA djIeMeHTaX Hu(pPOBOii TeXHUKH. / Dnyapn MuxaiinoBud
Opombepr. [pen. xon.: b. I'. benkun u ap.]. — Mocksa: Paguo u cBass, 1991. - 160 c.: uin. -
(MaccoBas paguobudnuorexa; Boir. 1161).

12. IlTuno B. JI. Mony.asipubie undpossie Mukpocxembl. Cripapounuk. / B. JI. IlIuno. M3nanue
2-e, ucnpasnenHoe. Yensounck: Meramnyprusi, YensOunckoe otnenenue, 1989 — 352 c.
(MaccoBas pamno6ubmnoreka; Boir. 1111).

13. SAImnonsckuit B. C. OCHOBBI aBTOMATHKH M 3J1€KTPOHHO-BBIMHCIUTEILHOH TeXHUKH. /
Bragumup Camyunosuu SImnonsckuit. Mocksa: IIpocsemenue, 1991 — 223c¢.: un.

14. CnpaBouHasi KHHra paaguoo0uTeasa-KoucTpykropa: B 2-x kuurax. Ku. 1 / H.A BokyHsies,
H. M. Bopucos, E. b. I'ymens u ap.; [lox pen. H. U. Ynctsaxosa. — M3nanue 2-e, ncnpaBieHHOE.
Mocksa: Paguo u cBsi3b, 1993. — 336 i1.: w1 — (MaccoBast pagno6ubanoreka; Boim. 1195).

15. CnpaBouyHasi KHHra paauoJIOOUTENsA-KOHCTPYKTOpa: B 2-x kmmrax. Ku. 2 / P. T
Bapnamos, B. . 3amsrun, JI. M. Kammuunckwuii u ap.; Iox pea. H. U. Uuctsixosa. — U3nanue 2-e,
WCHIpaBlIeHHOE W JomnonHeHHoe. MockBa: Pammo m cBsizp, 1993. — 336 n.: mn. — (MaccoBas
pamuo6ubaroreka; Boi. 1196).

CIIUCOK PEKOMEHJIYEMOM JIUTEPATYPbI
. no Kypcey 3 roga odyueHust
JUIA POQHTE/IEH

1. Tonoeur O. B. Pagnonpuémusie ycrpoiicrBa. / Oner BanenturoBmu I'omoBuH. Mocksa:
Beicmas mkomna, 1987 — 440 c.

2. T'yrnuko M. C. MHTerpajbHasi 3J1eKTPOHHKA B M3MePHTENbHBIX ycrpoiicTax. / 1. C.
I'yrHukoB. U3nanue 2-e, nepepaboTaHHoe U fononHeHHOe. JleHnHrpaa: DHeproatomusaat. 1988
—304c.

3. XKepebuos U. II. Ocuosbl diexrponuxu. / Msan ITerpoBnu Xepe6uos. M3nanne 5-e,
nepepaboranHoe u gononHeHHoe. [IpousBoacTBeHHOE U3MaHue. JIeHUHrpa: DHEProaToMus3aat.
Jlenunrpazackoe otaenenue, 1990 — 352 c.

4. Cenos E. A. Mup saexrponnxu. / E. A. Cenos. Mocksa: Mosnonas reapaust, 1990 — 444 c.

5. TTomnsikos B. T. Iocesimenue B paauodiekrponuky. / B. T. IToxsikoB. Mocksa: Pasno u cBsi3b,
1988 - 352 c.: mi. - (MaccoBast pagro6ubaroreka; Boim. 1123).

6. Illuno B. JI. onyasipusie undpopsie Mukpocxemsl. Cripapounuk. / B. JI. luno. U3nanue
2-e, ucmpasieHHoe. YemsOuHck: Metamtyprus, YensOunckoe otaenenue, 1989 — 352 c.
(Maccogas panno6ubinoreka; Boir. 1111).

7. SImnonsckuit B. C. OcHOBBI aBTOMATHKHM M 3JEKTPOHHO-BHIYHCINTEIbHOM TeXHUKH. |
Bragumup Camyunosuu SImnonsekuii. Mocksa: [Ipocsemenue, 1991 — 223c¢.: un.

8. CpaBo4Hasi KHUTa PajnoJ00nTels-KOHCTPpyKTopa: B 2-x xnurax. Ku. 1 / H.A bokyHses,
H. M. Bopucos, E. b. I'ymens u ap.; [lox pen. H. U. YUnucrsakosa. — M3nanue 2-e, ucrpaBiieHHOE.
Mocksa: Pamuo u cBs3b, 1993. — 336 i1.: win. — (MaccoBast paanoou6anoreka; Boi. 1195).

9. CipaBo4YHasi KHHIa PaIHOIIO0NTEIA-KOHCTPYKTOpa: B 2-x kanrax. Ku. 2/ P. I'. Bapnamos,
B. A. 3amsarun, JI. M. Kamumnckuit u np.; Ilox pen. H. W. Yucrtaxosa. — W3nanue 2-e,
ucrpaBieHHOe U JononHeHHoe. MockBa: Panno u cBsizb, 1993. — 336 n.: un. — (MaccoBas
panuobubanoreka; Boil. 1196).

CIIUCOK PEKOMEHJIYEMOM JIATEPATYPBI
1o Kypcy 4 roga odyueHust
JUIA ITEJTAT'OT A

1. AraeB /I. 1. bonotHukoB B. A. AHa/loroBble HHTErpaJibHbIE MUKPOCXEMBI JJIsl OLITOBOI
pamuoannaparypel. CnpaBounuk / [I. . Araes, B. A. Bonorauxos. M3nanue 2-e. Mocksa:
UsparensctBo MOU, 1993 - 237 c.: mi.
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2. BenesiieB A. T. PeMOHT ¥ 00C/Iy;KUBAHHE BHIYMCIUTEIbHBIX MamuH. / ApreM THXOHOBHY
Benesues. Mocksa: Briciias mixoina, 1990 — 318c.: mt.

3. buprokos C. A. Daexktponnsbie Yyacsl Ha MOII uHTerpajbHbIX MUKpocxeMax. CIpaBoyHoe
nmocobue / Cepreit AnexceeBnd buprokoB. Mocksa: Pagno u cBszp, 1993 — 48c.: mi. (MaccoBas
pamuooudaroreka; Boir. 1074).

4. BeictpoB 0. A. T'amynoB A. II. IlepcuanoB I'. M. Cto cxem ¢ muaukaropamu. / 0. A.
Beictpos, A. II. Tamynos, I. M. IlepcuanoB. Mocksa: Paguo u cBsa3b, 1990 — 112 c.: um.
(MaccoBast pagno0ubnnorexa; Boir. 1134).

5. Bapnamos W.B. Kacarkun 1.J1. Mukponpoueccops! B 6bIToBoii Texnuxke. / 1. B. Bapnamos,
W. JI. Kacatkun. U3nanue 2-e, nepepadboTanHoe U gornonHenHoe. Mocksa: Paano u cBsizb, 1990 —
r 104 c.: nin. (MaccoBast paguodudanoreka; Boir. 1150).

6. Bacunesckuit A. M. Kponotkua M. A. Tuxonos B. B. Onruyeckas 21ekTponuka. / A. M.
Bacunesckuii, M. A. Kpomorkun, B. B. Tuxonos. JlenuHrpaax: OHeproaToMusnaar.
Jlenunrpajckoe otaenenne, 1990 — 176¢.: ni.

7. T'yraukoB U. C. MHTerpajbHasi 3J1eKTPOHMKA B H3MEPHUTENbHBIX ycrpoiicrax. / U. C.
I'yrHuxos. M3nanue 2-e, mepepaboTaHHOE U AoNONHEHHOE. JIeHUHrpaa: DHeproatomusnat. 1988
—304 c.

8. XKepebuor U. II. OcuoBbl dyexkrponnxu. / VBan Ilerpouu JKepeGuos. M3nanue 5-e,
nepepadoranHoe U gonoiHeHHoe. [IponsBoacTBeHHOE M3nanue. JIeHUHrpaa: DHEproaToMusaar.
Jlenunrpanackoe otaenenue, 1990 — 352 c.

9. Komckuit JI. M. Kpyxok Texnuueckoit kuGepueruxu. Ilocobue mnst pyxoBomureneit
kpyxkoB. / JI. M. Komckuii. Mocksa: ITpocserenue, 1991 — 193 c.

10. Koctun A. E. Ctpykrypa u dpynkuuonunpoBanne MukpodBM. / A. E. Koctun. Mocksa:
Bricmas mkona, 1991 — 128c.

11. Ky3un M. B. IlepeHocHbIe KOMGUHHPOBAHHBIE U3MePHUTEIbHBIE MPpuGopsl. CpaBoYHOE
mocobue./ M. B. Ky3un. Mocksa: Paano u cBs3p, 1991 — 139 c.: . (MaccoBast pagno0u6inoTexa.
BhIN. 1162).

12. Maiiopos C. A. Kupuiuios B. B. ITpu6nyna A. A. Beenenne B MmukpoIBM. / C. A. Maiiopos,
B. B. Kupmmos, A. A. IIpubnyna. Jleannrpan: ManmHoctpoerune. JIeHHHrpanckoe OTACICHNE,
1988 — 303 c.: mn.

13. Muesu M. T. ®usuyeckue npuHuunsl pagorst IBM. / M. I'. Muesn. Mocksa:
Ipoceemienne, 1987 — 192c¢.

14. Hosanuenko M. B. IOposckuil A. B. MukpocxeMbl 151 GbITOBOH paJHOaNNnapaTypsl.
THomnonuenne mepsoe. / U. B. HoBaguenxko, A. B. IOposckwuii. Mocksa: Pamwo u cs36 1990 — 176¢.
15. Hoamuenko U. B. IOposckuit A. B. MukpocxemMbl JJs1 GbITOBOI paaHoanmnaparypbl.
Homnonuenne tpetse. / Y. B. HoBamuenko, A. B. FOposckuii. Mocksa: Pagno u cesazs 1993 — 288c.
16. IMunraksa A. M. Pajuosmoouressekue npuops u usmepenust. / A. M. ITuiraksiH. Mocksa:
Pammo u cBsi3p, 1989 - 97 c. : un. - (MaccoBas paano6ubiuoreka; Boim. 1131).

17. Cenos E. A. Mup ssekrponnkn. / E. A. Cenos. Mocksa: Momnozas reapaust, 1990 — 444 c.
18. ®pymxun T'. . Pacyér u koHcTpyupoBaHme paamoanmaparypsl. / I'. JI. ®pymxus.
Wznanue 5-e, nepepaboranHoe u gononHeHHoe. Mocksa: Beiciias mkona 1989 — 463c.

19. IITuno B. JI. Mony.asipubie undpossie Mukpocxembl. Cripapounuk. / B. JI. Illuno. M3nanue
2-e, ucnpasnenHoe. Yensounck: Meramnyprusi, YensOunckoe otnenenue, 1989 — 352 c.
(Maccogas pamno6utmnoreka; Boir. 1111).

20. SAmnonsckuii B. C. OcHOBBI aBTOMATHKH H 3JEKTPOHHO-BHIYMCIUTEIbHON TeXHUKH. |
Bragumup Camyunosuu SImnonsckuit. Mocksa: [Ipocsemenue, 1991 — 223c¢.: un.

21. lInax 0. A. IlporpammupoBanue Ha sizbike C 11 AVR u PIC MuUKpoKkoHTpoJLIepoB. /
Cocr. 10. A. llInmak. U3nanue 2-e, nepepadorantoe u gononnennoe. Kues: MK-IIpecc, 2006 —
400 c., w.

22. Muxponpoueccopublii kommiaexkt K1810. Ctpykrypa, mporpaMMUpoBaHUe, IPUMEHECHUE.
CnpaBoynas kuura / 0. M. Kazapunos. Ilox penakuueii Kazapunosa 0. M. Mocksa: Beicias
mxkona 1990 —270c.: ui.
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23. CipaBo4Hasi KHHTa paano.io0uTes-KoHcTpykropa: B 2-x xanrax. Ku. 1 / H.A Bokynses,
H. M. bopucos, E. b. I'ymens u np.; Ilox pen. H. U. Yuctskosa. — M3nanue 2-e, HCIIpaBIeHHOE.
Mocksa: Pamuo u cBs3b, 1993. — 336 n1.: un. — (MaccoBas paano6udianoreka; oi. 1195).

24. ChnpaBoyHasi KHUIa paauoo0MTeNsi-KOHCTpyKTOpa: B 2-x kumrax. Ku. 2 / P. T.
Bapmamos, B. f1. 3amstun, JI. M. Kammanackuii u np.; [Tox pen. H. U. Yuctskosa. — U3nanne 2-e,
WCTIpaBICHHOE M JomoiHeHHoe. MockBa: Pamwo u cBsi3b, 1993. — 336 n.: mwn. — (MaccoBas
panuobudanoTeka; Boil. 1196).

25. CnpaBOYHUKH Ha 371eKTpo-pagauodneMenTsl u UMC, xypHansl "Paguo”.

26. Cratpu u3 kypHasnoB «Pamioamatop» Ne 3 — 12 3a 2004 rox C. M. Promuk
«MHKpPOKOHTPOJLIEPHD»

27. Cratbu u3 xypHanoB «Pamioamatop» Ne 1 — 11 3a 2005 rom C. M. Proomux
«MuxkpoxoHnTposaepsl AVR».

28. Texuuyeckast nokymeHtanus ¢upmbl «Atmel» Ha AVR® mukpokonTposuiepsl ATmega8,
ATmega8L, ATmega8A.

29. Paznuunble IHTEpHET-UCTOUHUKHI

CIIUCOK PEKOMEHJIYEMOM JIATEPATYPBI
1o Kypcy 4 roga odyueHust

AV YHAIITUXCA
1. BuprokoB C. A. Daexrpounnie yacsl Ha MOII nHTerpaibpHbix Mukpocxemax. CrpaBogsoe
nocobue / Cepreit AnexceeBud buprokos. Mocka: Paguo u cBsa3p, 1993 — 48c.: un. (MaccoBas
panuobubarorexa; Boir. 1074).
2. T'yraukoB . C. MuTerpasibHas 3JIEKTPOHHKA B M3MEPHTEJNbHBIX ycrpoiicrax. / U. C.
I'yrauxos. M3nanue 2-¢, mepepaboTaHHOE M JoNONHEHHOE. JIeHHHTpaa: DHeproatomMusnat. 1988
—304c.
3. Koctun A. E. Ctpykrypa u ¢pyHkuuonuposanue MukpodBM. / A. E. Koctun. Mockaa:
Bricmas mkona, 1991 — 128c.
4. Ky3un M. B. IlepeHocHble KOMOMHAPOBAHHBIE H3MEPUTEILHbIE MpuGOpsI. ClipaBouHOE
mocobre. / M. B. Ky3un. Mocksa: Pagumo u cBs3p, 1991 — 139 c.. mi. (MaccoBas
paanooubarorexa. B 1162).
5. Maitopos C. A. Kupumios B. B. IIpu6bayna A. A. Beenenue B MukpodBM. / C. A. Maitopos,
B. B. Kupumos, A. A. [Ipubnyna. Jleannrpan: Mammaoctpoenue. JIeHMHrpaackoe oTaeNeHue,
1988 — 303 c.: m.
6. Muesu M. I'. ®usuyeckne npuHuunsl paGorst IBM. / M. T. Muesn. Mocksa:
IIpoceemenue, 1987 — 192c.
7. HoBaguenko M. B. FOposckuit A. B. Mukpocxembl 1t ObITOBO paxnoannapaTrypbl.
TNononuenne nepsoe. / U. B. HoBaguenxko, A. B. FOposckwuii. Mockea: Pamwo u cs36 1990 — 176¢.
8. ®pomos B. B. fzpixk pammocxem. / B. B. ®pomos. Usnanume 2-e, mepepaboTanHOe U
nonosnHeHHoe. MockBa: Panno u cBsi3b, 1988 - 128 c. - (MaccoBas paguobubinorexa; Boim. 1114).
9. ®pombepr 3. M. KoncTpykuun Ha 3jieMeHTax HudpoBoii TexHUKH. / Dyapa Muxainosuy
®pombepr. [pexn. kon.: b. I'. benkun u ap.]. — Mocksa: Paguo u cBsize, 1991. - 160 c.: un. -
(MaccoBas paauooudnuoreka; Boir. 1161).
10. Hlnmo B. JI. Monyasipusie uudpossie Mukpocxemsl. Cripasounuk. / B. JI. nmo. M3nanme
2-e, ucnpasneHHoe. YemsOunck: Metamnyprus, YemsOunckoe otaenenue, 1989 — 352 c.
(Maccogas pamnobubnuoreka; Boim. 1111).
11. SImnonsckuit B. C. OCHOBBI AaBTOMATHKH M 3JI€KTPOHHO-BHIYHCIATEILHOH TeXHUKH. /
Bnamumup CamyunoBnd Simmonsckuii. Mocksa: [Ipocserienne, 1991 — 223c¢.: mi.
12. IInax O. A. IporpammupoBanue Ha s3bike C st AVR u PIC MukpokoHTpo.iepos. /
Cocr. 10. A. IlInak. U3nanue 2-e, nepepadoranHoe u pononHeHHoe. Kues: MK-IIpecc, 2006 —
400 c., n.
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13. CnpaBoyHasi KHUIa paguoIIOONTESI-KOHCTPYKTOpa: B 2-x kamrax. Ku. 1/ H.A Bokynsies,
H. M. bopucos, E. b. I'ymens u np.; Ilox pen. H. U. Yuctsxosa. — M3nanue 2-e, HCIIpaBIeHHOE.
Mocksa: Pamuo u cBs3b, 1993. — 336 n1.: un. — (MaccoBas paano6udianoreka; oi. 1195).

14. CupaBouyHasi KHHra paado00MTeIsI-KOHCTPYKTOpa: B 2-x kHurax. Ku. 2 / P. T.
Bapmamos, B. f1. 3amstun, JI. M. Kamunacknii u ap.; [Tox pen. H. U. Yuctskosa. — U3nanne 2-e,
WCTIpaBICHHOE M JomoiHeHHoe. MockBa: Pamwo u cBsi3b, 1993. — 336 n.: mwn. — (MaccoBas
panuobudanoTeka; Boil. 1196).

12. CipaBOYHUKH Ha 3MeKTpo-paauodnemenTsl 1 UMC, xyprainst "Paguo".

13. Crateun u3 xypHanoB «Pamioamarop» Ne 3 — 12 3a 2004 rom C. M. Promuk
«MUKpPOKOHTPOJIIEPHDY
14. Crareu u3 xypHanoB «Pamioamatop» Ne 1 — 11 3a 2005 rom C. M. Proomuk

«MuxpoxoHTpomaepsl AVR».

15. Texuudeckas nokymeHTanus GupMmbl «Atmel» Ha AVR® mukpokontpomnepsl ATmega8,
ATmega8L, ATmega8A.

16. Paznmuunble MIHTEpHET-NCTOYHIKA

CIIUCOK PEKOMEHJIYEMOM JIATEPATYPBI
. 1o Kypcy 4 roga odyueHust
I POAUTE/IEH

1. T'yraukoB U. C. MHTerpaiibHast 3JIEKTPOHHKA B M3MEPUTEJIbHBIX ycrpoiicrsax. / 1. C.
I'yrauxos. M3nanue 2-e, mepepaboTaHHOE U JONONHEHHOE. JIeHnHrpaa: DHeproatomusnat. 1988
—304c.

3. XKepebuos U. II. OcuoBbl 3iexkrponnxu. / VBan Ilerpouu JKepeGuos. Wsnanue 5-e,
nepepadoranHoe 1 ponoiaHeHHoe. [Ipon3BoncTBeHHOE M3NaHue. JICHUHTpaa: DHEProaToMusaar.
Jlennnrpaackoe otnenenue, 1990 — 352 c.

4. CenoB E. A. Mup saexrponuxu. / E. A. Cenos. Mocksa: Mosnozast reapausi, 1990 — 444 c.

5. TTonsikoB B. T. Iocesinienue B paguodsiekrponuky. / B. T. IlomsikoB. Mocksa: Paauo u cBsi3b,
1988 - 352 c.: mi. - (MaccoBas pagro6ubIroTeka; Boim. 1123).

6. IlTumo B. JI. Monyasipusie ungpossie Mmukpocxemsl. CripaBounuk. / B. JI. Hnmo. M3nanue
2-e, ucnpasnenHoe. YensOunck: Meramnyprus, YensOunckoe otnenenue, 1989 — 352 c.
(MaccoBas paanobubnuoreka; Boi. 1111).

7. SImmonbekuit B. C. OCHOBBI aBTOMATHKHM M 3JEKTPOHHO-BLIYHCIMTEILHOM TeXHUKH. |
Buamgumup CamyunoBny SImmonsckuii. Mocksa: [Ipocseruenne, 1991 — 223c¢.: ui.

8. Illnak IO. A. Iporpammuposanue Ha si3bike C 1t AVR n PIC MUKPOKOHTpPO/L1€pOB. /
Cocr. 10. A. Inak. U3nanue 2-e, nepepadoranHoe u gononnenHoe. Kues: MK-IIpecc, 2006 —
400 c., ui.

8. CnipaBoyHasi KHUIa PaauoJI00ouTesi-KoHeTpykTopa: B 2-x kuurax. Ku. 1/ H.A Bokywsies,
H. M. Bopucos, E. b. I'ymens u ap.; [lox pen. H. U. Ynctsaxosa. — 3nanue 2-e, ncnpasieHHOE.
Mocksa: Paguo u cBsi3b, 1993. — 336 i1.: w1 — (MaccoBast pagno6ubanoreka; Boim. 1195).

9. CnpaBo4Hasi KHHIa PaaHoII00UTEIs-KOHCTPYKTOpa: B 2-x xaurax. Ku. 2/ P. I'. Bapnamos,
B. 4. 3amsarun, JI. M. Kamuunckuii u np.; Ilox pen. H. W. YucrikoBa. — M3nanue 2-e,
WCHIpaBJIeHHOE W JomnonHeHHoe. MockBa: Pammo u cBsizb, 1993. — 336 n.: mn. — (MaccoBas
pamuo6ubaroreka; Boir. 1196).

10. Crarpun u3 xypHanoB «Pamioamaropy Ne 3 — 12 3a 2004 rog C. M. Promuk
«MUKPOKOHTPOIIEPHI»
11. Crareun u3 xypHanoB «Panmioamaropy Ne 1 — 11 3a 2005 rog C. M. Promux

«MukpoxkoHTpoiepsl AVR».
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2. OIHEHOYHBIE MATEPHAJIbI

CucreMa KOHTPOJIA Pe3yIbTaTHBHOCTH 00YYEHHs II0 TporpaMMe pa3paboTaHa Ha OCHOBE
nonoxenus ['BY J10 «(I1JJJ1T» Hesckoro paiiona Cankr-IlerepOypra o ¢popmax, IepHoANIHOCTH,
HOpsAAKe  KOHTPONSA  Pe3ylbTaToB OCBOGHHUSI ~ OOY4YarOIIMMHUCA  JOMOJHHUTEIbHBIX
0011epa3BUBAIOILUX IPOIPAMM.

Kputepun OIEHKH pe3yJbTaTUBHOCTH ONPENCISIOTCS B COOTBETCTBHH C  pEa3yeMOi
JIOTIOJTHUTEIBHON 001Iepa3BUBaloLIeii mporpaMmoii (mpunoxenue 1 u npuioxenue 2).

B sTux Tadnmmax

noxasamenu - HaTJAAHO NIPEACTABIIAIOT OKUIaEMbIE PE3yJIbTaThL.

ITokazamenu 1103BOJIAIOT OIPENCIUTD U KlOUegble KOMNEmMeHyuu, Ha KOTOPbIC JEaeTcs yIop
IIPH OCBOCHUH IIPOTPAMMBI.

Kpumepuu (mepuno) — COBOKYNIHOCTb NPHU3HAKOB, HAa OCHOBE KOTOPBIX [JAETCA OLIEHKA
HoKa3aTesen.

Ilpu peanusanuu nporpaMMbl HCHONB3YIOTCS 4 BHAAa KOHTPOJA: BXOJHOH, TeKymuii,
HPOMEXKYTOYHBIN U UTOTOBBII KOHTPOJIb PE3yIbTATUBHOCTH OCBOCHHUS IIPOrPAMMBI.

BXomHO# KOHTPONE — 3TO OLEHKAa HAYAIBHOTO YPOBHS OOPa30BaTENBHBIX BO3MOXKHOCTEH,
00y4aroumMxcst Ipy MOCTYIUICHUH B O0bEANHEHUSL.

Texymuili KOHTPOIIb — 3TO OLICHKA YPOBHS U KaueCTBa OCBOCHUs 0OyJarOIUMUCS TeM/pa3ziesioB
JIOIOJIHUTENbHOM 0O0Iepa3BuBatoIlell MporpaMMbl U JIMYHOCTHBIX KayecTB OOydaroLIuXcs,
OCYIIECTBIISIETCS Ha 3aHATUAX B TEUEHHE BCETO Kypca.

IIpoMeXyTOUHBIH KOHTPOJb — 3TO OLEHKA YPOBHA M KAuecTBA OCBOCHHS OOYYArOIIMMHUCS
JIOIOJIHUTENBHOH 0O0Iepa3BUBalOIIe MPOrpaMMbl O UTOraM OCBOEHHS HEPBOM IOJIOBUHBI
nporpamMmsl. Pe3ynbTaTsl GUKCHPYIOTCS B KapTe NEAarorHyecKoro MOHUTOPHUHTA (IIPUIIOKEHHE
3).

WTOroBEIil _KOHTPOIb pPE3yJIbTATHBHOCTH OCBOCHUS JOIOJHHTEIFHOH 0O0Iepa3BUBAIOIICH
IPOrpaMMbl — 3TO OLIEHKA YPOBHS M KadecTBa OCBOEHMS OOYYalOIIMMIUCS JONONTHUTEIBHOM
o0Iepa3BUBAIOIIECH IPOrPaMMBI 110 HTOraM KpaTKOCPOYHOTo Kypca. Pe3ynbratsl hukcupyrorcs B
KapTe Mearorn4eckoro MOHUTOPHHTa (TpunoxeHue 3).

JlaHHas mporpamMMa MpeyCcMaTpUBaeT pasHbie (POPMbI KOHTPOJIS 3a MPOLIECCOM 00YUCHHS:

. Oecena 1Mo MpoMJCHHOMY MaTepHay;
. caMocCTosATeNbHasl paboTa (IpynoBast U MHAWBUyalbHasl);
. 3auéThl (110 OCHOBaM TEOPUH IpeMeTa M JEMOHCTpALUs MPAKTHYECKUX YMEHHUH 1o

MOJTE30BAHUIO IPHOOPAMHU M CO3JIaHUIO KOHCTPYKIHH).

OCHOBHO¥ KOHTPOJIb 3HaHHMIT y100HEee MPOU3BOIHUTE B HOpMe 3a4ETOB, KOTOPBIE yUaIlHecs CIaloT
IO JKENIaHUIO, B JII000€ BpeMs, B IFOOOM MOPSIKE U JIF000e KOIHYECTBO pa3 (Mmax KaKk MeHAemcs
séapuanm 3a0anus). Kputepuem oueHkun 3auéra sBisiercs BbimonHeHue 70% 3amaHus
camocrosaTenbHo 1 He 6onee 30% c momomrsio nenarora. [Ipu cnave 3a4uéra yyamuiicss MOxeT
HOJIb30BaThCs JIFOOOH JTUTEPaTypoi M CBOMM KOHCHEKTOM, TaK KakK Ba)KHO, YTOOBI peOEHOK He
TOJIBKO 3HaJ Marepual, HO M ymen Haiitu ero. Ilo temam "Pesucropsr", "Konnencaropst”,
"KaTymku MHIYKTHBHOCTH, Apoccers, TpaHchopmartopsl”, "KoMmmyramuoHHble ycTpoiicTa"
pa3paboTaHbl CIelUaIbHbIC ONAHKU 3a4€TOB (cuMompu npunodcenue, pasden "Memoouueckue
peKomMeHoayuy Ol NPOBeOeHUs. HEKOMOPLIX 3AHAMULL NO Nepeomy 200y oOyuenus"), KOTOpbIe
3aronHstoTes ydanmmucs. [1o remam "Teopus nmomynposogaukoB", "Iuonsr”, "Tpanzuctopsr'”,
"OnTOo3JIeKTPOHHBIE TPUOOPHI" CACIaHbI KAPTOUYKH OJHII - TecTa. HekoTopbie 3a4€Thl MOTYT OBITH
cnaHbl B ycTHO# dopme. [To Takum Temam, kak "bnoku nutanus", "OnepanioHHble ycumuTenu"
n "Ludpossle Mukpocxembl", 3aué€r mpuHuUMaeTcs B (opme pazpaboTku ¢ odopmiieHHEM
nokymentanuu Ha cxemsl 1o 'OCTy, cornacHo ECKJ/, ¢ nocnenyrouieir cOopkoit ycrpoiictsa
(cMmoTpH TpuiokeHHe, pasznen "Meroanueckne PeKOMEHAANM IS NPOBEICHUS HEKOTOPBIX
3aHATHH IO BTOPOMY TOZly OOydUeHUs", IpHMep pacdéTa MHKPO(GOHHOTO YCHIIUTENS U €T0 CXEMY
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B pazgene "CxeMBl [UIi NpaKTHYECKHX paboT Bropod rox oOydenws"). Ilo Temam
"KOMOMHUPOBAaHHBII HM3MEPUTENbHBIA NpHOOp" ® "DIeKTpOHHBIM ocmuuiorpad" 3a4éT
MPOBOJUTCS B (hOpME MPAKTUIECKOM paboThl, HA KOTOPOU MPOBEPSIOTCS YMEHHE U MPABIIBHOCTh
M3MEPCHUIl 3EeKTPUYECKHX MapaMeTpoB. JlomyckaroTces U Apyrie GOpMbl IPOBENCHUs 3a4ETOB,
HarpuMep, MOXKHO M3TOTOBUTH KapTOYKH "yraJai-ku" ¢ BOIpOCaMu 1Mo KaKoW-IHOO0 TeMe.

Jlns 3a4€TOB BTOPOrO, TPETHErO M YETBEPTOrO TOAOB OOYYEHWs IJIaBHBIH KPUTEpHil OLEHKH
y4aIluxcsi — TPaKTHYECKOE HCIIONb30BaHME SJIEMEHTOB, IIPAaBHIBHOCTh COOPKH, yMEHHE
HACTPOUTH KOHCTPYKIUH (CMOTPH B IPHIIOKCHUH), @ TAKXKE CO3JaHIE COOCTBEHHON MOJIETH.

1 rox o0yuyenust
IlepBoe noayroaue:
Texymiit KOHTPOJIB:
JleMOHTaXX DIIEMEHTOB;
JlyxeHue npoBOTHUKOB U BHIBOJIOB 3JIEMEHTOB;
Pacuér u cOopka nenurens HanpsKEeHHs;
[Taiixa cxeM ¢ pe3ucTopamMu Ha NPaBUIbHOCTh COEMHEHUH 110 CXEME;
Pacuér u cOopka BoNbTMETpa U3 MUKPOAMIIEPMETPa;
VYBenuueHue npezena U3MEpeHuUs aMIepMerpa;
Pacuér u cOopka nNpo3BOHKH Ha OCHOBE MUKpPOAMIIEPMETpa;
. ITajika cxem ¢ KOHEHCATOpaMH Ha MIPAaBUIIBHOCTh COSJUHEHUH 110 CXeMe.
TIpoMeKyTOUHBIH KOHTPOIIb (JIeKaOphb — SIHBAPh)
. Pacuér u uzrotosneHne Moaenu « MUHOMCKATEIS»;
. 3auér no teme «Pesucrops» (3anonaHeHue OnaHka 3a4éra Mo pe3ucTopam, MPUBEAEHHOTO
B IIPUJIOXKEHUH).
Bropoe noayroaue:
Texyumii KOHTPOJIb:

NG~ wWNE

1 OmnpezeneHue 3aBUCUMOCTY BPEMEHH 3apsiia KOHIEHCATOpa OT ero EMKOCTH U
COIPOTHBIICHUS PE3UCTOPA;

2. [Taiika cxeM ¢ KaTyIIKaMH HHAYKTHBHOCTH Ha IIPaBUIIBHOCTD COCANHEHHH 110 CXEME;
3. ITaiika cxeMbl TeHepaTopa NMILYJILCOB Ha pelie U ONpeeeHe 3aBUCUMOCTH 9aCTOTHI OT
E€MKOCTH KOHEHCATOPA;

4. ITaitka cXxeMBbl IOCTAHOBKH pelie Ha CaMOOIOKUPOBKY;

5. [Taiixa cxeM ¢ quosaMM Ha NPaBUILHOCTh COEIMHEHUH 110 CXEME;

6. Pac4ér cXeMBI BKIIFOUCHHS CBETOIMO/A;

7. C6opka naT4mKa BIaKHOCTH.

U ToroBbiii KOHTPOJIB (Ampesab — Maii)

. Pacuér u usroropieHue cxeMbl MyJIbTUBUOpPATOpa CO CBETOIHOIAMHY;

. 3auér no teme «Konznencaropsi» (3anomHenne 611aHKa 3a4éTa Mo KOHIEHCATOpaM,
MPUBEAEHHOTO B IIPUIIOKEHHN);

. 3auéT 1o TemaM «Kartymku nHIYKTHBHOCTH» U «TpaHcdopmaTopen» (3anoHeHne
OnaHKa 3auéTa 0 MHAYKTHBHBIM 3JIEMEHTaM, IPUBEIEHHOIO B IPUI0KEHUH);

. 3auér no reme «KoMMyTannoHHble ycTpoiicTBa» (3anosiHeHue 61aHka 3auéra 1o

KOMMYTallUOHHBIM 3JIEMCHTaM, HpI/IBCIIéHHOI‘O B HpI/IJ'IO)KCHI/IH).

2 roa o0y4eHust
IlepBoe noayroaue:
Texymuii KOHTPOJIb:

1. [Taiixa cxeM ¢ TpaH3UCTOPaMH Ha NMPABWILHOCTh COEMHEHUH MO CXeMe;

2. ITajixa u HacTpoiika METPOHOMA, ONpe/ieNIeHNne 3aBUCUMOCTH YaCTOThI OT EMKOCTU
KOHJIEHCATOpa U CONPOTHUBIIEHUS PE3UCTOPA;

3. [Taiixa 1 HacTpoiika GOTO3BOHKA;

4. [Maiika 1 HACTpOIKa UMITYJILCHOTO (hOHAPS;
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[Taiika 1 HacTpOWKa AIEKTPOHHOTO CTOPOIKA;

ITaiika 1 HacTpolika MEKPO(QOHHOTO yCHINTENS;

[Taiika 1 HacTpo¥Ka ABYXTaKTHOTO yCHUIIUTEINS;

Ilaiika 1 HacTpoiika CUMMETPUYHOIO MYJIbTUBUOpPATOpPA, ONpe/ie/ICHIE 3aBUCUMOCTH
YaCTOTHI OT EMKOCTH KOHJICHCATOPa U COMPOTHBIICHUS PE3UCTOPA.

IIpoMeXyTOUHBIH KOHTPOIb (IeKabphb — IHBAPh)

. 3auér no teme «IlorynpoBogHUKOBBIC TPHOOPED (OTBETHI HAa BOIIPOCH! KAPTOUEK,
HPUBEAEHHBIX B IPUIOKEHUMN).

Bropoe nonyroaue:

Texymuii KOHTPOIIB:

NG

1. ITaiixa 1 HacTpolika pese BpeMeHH;

2. [Taiika u HacTpoiika GoTopene;

3. ITaiika 1 HacTpoliKa OHOTPAH3UCTOPHOTO CTAOUIIH3ATOPA;

4. ITaiika 1 HacTpoliKa IBYXTPaH3UCTOPHOTO CTAOMII3aTOPA C PETYINPYEMBIM
HaIlpsHKCHUEM;

5. ITaiika 1 HacTpolika ABYNOIAPHOro cTabmin3aropa (6I10Ka MUTAHKS) IS CXEM C
omnepanuoHHbIMU yeuutersiMu (OY);

6. ITaiika 1 HacTpolika MUKPO(OHHOTO YCHITHTENS C MUKIIEPOM Ha OHEPalHOHHOM
yeumuarene (OVY).

HToroBelii KOHTPOJIb (Aapenas — Maii)

. C6opka CTaOUIH3UPOBAHHOTO OJIOKA MUTAHUS C PETyIUPYEMbIM HAIPSUKCHUEM U

3aIUTON 10 TOKY.

3 rox odyvyenus
IlepBoe moayrogue:
Texymuii KOHTPOJIb:

1. Ilaiika 1 HacTpolika MyIbTUBHOpaTOpa Ha onepanuonHoM ycumurene (OY);

2. [Taiika 1 HacTpolika reHepaToOpoB FraApMOHNYECKOTO CUTHAJIa Ha ONEPallMOHHOM
yeunurene (OY);

3. [Maiixa 1 HacTpoiika MpeoOpa3oBaTelis CHIHAIOB Ha ONEpalHoOHHbIX yermuTeniax (OY);
4. ITaiixa u Hactpoiika reneparopa Ha K155JIA3 ¢ HaymHukamu;

5. ITaitka u HacTpoiika reneparopa Ha K155JIA3 ¢ quHaMuKOM;

6. [Taiixa u HacTpoiika reneparopa Ha K155JIA3 co cBeroanonamu;

7. ITaiika 1 HacTpoiiKa IBYXTOHAJIBHOIO T€HEPATOpa — CUTHAIN3ATOpa.

IIpoMeXyTOUHBIH KOHTPOIb (IeKabphb — SIHBAph)

. C6opka U HacTpOiiKa MOJENH 3MEeKTPOHHOTO «KyOuKay.
Bropoe noayroaue:

Tekymuii KOHTPOJIb:

1. [Taiixa O10Ka MUTaHUS 1T TAPPOBBIX MUKPOCXEM;

2. M3MepeHne BENMHYHHBI IEKTPUYESCKOTO HAMPSDKEHHMS C OMOIIBI0 KOMONHHPOBAHHOTO
U3MEPUTENIBLHOTO Ipuodopa;

3. W3mepeHne BETMIUHBI CHIIBI DIEKTPHUYECKOTO TOKA € MOMOIIBI0 KOMOMHHPOBAHHOTO
M3MEPUTENILHOTO MpUdopa;

4. V3mMepeHne BETMYMHBI COIPOTUBIICHUS JICKTPUIECKOMY TOKY € IOMOIIBIO
KOMOMHHPOBAaHHOTO H3MEPUTEIIBHOTO PpHbopa;

5. TIpo3BoHka rieneii 1 IpoBepKa MOTyIPOBOAHUKOBBIX IPUOOPOB C IIOMOILIBIO
KOMOMHHPOBAHHOT'O U3MEPHUTENILHOTO PUOOpa;

6. H3mepeHne mapaMeTpoB IEKTPHIECKOTO CUTHAJA C IOMOLIBIO 3JIEKTPOHHOTO
ocuuuiorpada;

7. Hacrpoiika cxeM reHepaTopoB M YCHIIHTENEH ¢ ITOMOILIBIO JJIEKTPOHHOTO ocuuutorpada.

UToroBelii KOHTPOJIb (AIpeIs — Maii)
. COopka 1 HacTpoiika Mozenu «berynmx oraen».
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4 rox o0y4eHust
IlepBoe noayroaue:
Tekymuii KOHTPOJIb:

1. C6opka u HacTpoiika crenna uist AVR mukpokontposuiepa (MK) Atmega8A;
2. CoOopka u HacTpoiika rporpammaropa st ISP nporpamvupoBanust AVR
MukpokoHTposiepa (MK) Atmega8A;

3. Koppexruposka nporpammsl «Masqok — MUTajKa»;

4. VYcosepuieHcTBoBanue nporpamm «Kto ObicTpee» u «3mepurens BpeMeHH peakiiu
4eJI0BEKay;

5. Hamucanue nporpaMMsl TpUITEpa Ha 4 KHOIIKHM;

6. Harmncanne nporpamm ¢yHKIHH paboTE cBeTodopa Ha IIepeKpECTKe;

7. IIporpammuposanue menoauu «Typenxuii Mapi».

IIpomMexyTOUHBIH KOHTPOJIb (J1eKaOph)

. Hanmcanune nporpammel «berymniuii OoroHb»

. Harmicanne mporpaMMB! 31eKTpoHHOT0 «KyOmKay.

Bropoe noayroaue:

Texyuuii KOHTPOJIb:

Hanucanue nporpammsl HIUM — perynstopa;

BcrpanBanue Oeryuieii cTpoku B mporpammy «KubepoTraaauky;

V3MeHeHHe CKOPOCTH ABIDKEHHS OCTyIIel CTpOKH;

Hanucanue nporpaMMel 3I€KTPOHHOTO TEPMOMETPA C ABYMsI JaTUMKAMK TEMIIEPATyPBI;
H3roToBnenue miaTbl MUKPOGOHHOTO yCHUIIUTENS U €€ HACTpOKa;

Hanucanue nporpammsl 21€KTPOHHOI'O Y4aCTOTOMEPA;

. Hamnucanue nporpaMMbl yHUBEpPCAIbHOTO U3MEPUTEIIS.

UTOroBblit KOHTPOJIB (Apesb — Maif)

. Hanucanue nporpaMMel 3JI€KTPOHHBIX 4acOB ¢ KaJICHAAPEM U AByMs OyAUIbHUKAMU;

. BcerpanBanue nmporpaMMel 3JIEKTPOHHOTO TEPMOMETPA € IByMSI IaTYUKAMU TEMIIEPaTyphbl
B IIPOrpamMMy 3JIEKTPOHHBIX YaCcOB € KaJleHAapEéM U JBYMsI Oy IMIbHUKAMU.

NoopwhE

Ilpn peanu3anuy JONOMHUTENBHBIX O0MIEO0pPa30BAaTENbHBIX IPOrpaMM C HPUMEHEHHEM
JNIEKTPOHHOTO OOY4YCHUs U JUCTAHIUOHHBIX OO0pa30BaTENbHBIX TEXHOIOTUil HEo0X0auM
KOHTPOJIb MOCEIICHUS 3aHATUH M OCBOCHHS y4eOHOT0 MaTepHaia yJalliMHCs AUCTAHI[HOHHO.
JI1s1 KOHTPOJISL U OLIEHKH Pe3ylbTaToB OOydYeHHMs, IOATBEPKICHNS (aKTa IPOBEICHHS 3aHATHSL
PEKOMEHITYETCs HCTI0NTb30BaTh CIIETYIOIIHE CIIOCOOBI JUCTAHIIMOHHOTO B3aMMO/ICHCTBHS:

- perucTparms 00yJaronmxcs Ha SIEKTPOHHOM pecypce (IPH BO3MOXKHOCTH);

- pa3MelnieHue yueOHOro MaTepuana B ceTd MHTepHeT;

- BBINOJIHEHHE YYAIIUMHCS KOHTPONBHBIX MM TECTOBBIX 3aJaHUi, MpPEIbsIBICHHBIX
TIEIaroTy B 3IIEKTPOHHOM BH/IE;

- BBITIOJIHEHHE YYAIIIMICS HEOOIBIINX 110 00beMY TBOPYECKUX, IPOCKTHEIX 3aJaHUH, B TOM
YuCle TNPEANONAraloluX KOJIEKTHBHBIE (OPMBI B3aUMOACHCTBUS Yepe3 Pecypehl CeTH
WHTepHeT, NpebsIBICHHBIX MEeAarory JUCTaHIIMOHHO.
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MHNEPEYEHb HEOBXO/JUMbIX MATEPUAJIOB UHCTPYMEHTOB U IIPUBOPOB
1. KoMnieKT MHCTPYMEHTOB HHAMBHIYAJILHOIO NOJIb30BAHUS
(17151 KaKI0T0 y4auierocsi):

1. OnekrponasibHuk 36 B, 40 Br

2. IMoncraBka /st MasIbHAKA

3. ITunner

4, IInockoryOus

5. Ho>x MOHTaXHBII

6. OTtBépTKa

. IlpudopsI 06111€r0 MOIB30BAHUS:

Ocrmtorpad (GWINSTEK GOS — 620FG) .....cccooovvivciiiincccceeas 5 mT.
Ocrmnorpad (GWINSTEK GDS — 806C) ......cccovvvvveeririneniirereeerenneee 1 mwr.
I'enepatop curranoB (GWINSTEK SFG-2004) ........cccocecvvireenecnnenenns 3 .
Yacroromep (GWINSTEK GFC—=8131H) ...cceviiiiiiiiiiiiiee s 3 mr.
Komb6unuposauubiii uamepurenbabiii mpuoop (UT70A) .....cooeveveeee 5 mr.
[lepconanbuble KOMIbIOTEPHI coBMecTHMbIEe ¢ IBM P-1V 2,6 [T ......... 6 mr.
VcTOuHMK MTUTaHUS NOCTOSIHHOTO TOKa cTabuiau3upoBannsiii 0-30 B ... 8 .
IlkansHble n3MepUTeNnbHbIE TPUOOPEl M906-6 (MK APYTHE) ................ 15 mr.

. MHCTpYMeHTBI 00111ero MoJib30BaHHA:

CHENDNPRWNE W ONOTEWNEN

OnekrponasiibHUK 220 B, 40 BT ....oociiiiiiiiiieeeeeee e 3 mr.
OnextponasabHUK 220 B, 80 BT .c..oooviiiiiiiiiiiiie 2 mr.
TToacTaBKa JUIST TTASITTBHIKOB .....cc..vvvveeveeeeeeeeeeesiseseeseeeeeeeeeessssnnns s eeeeensens 5 .
TIHEHIIET ..ottt e e s 5 mr
HAO0P OTBEPTOK ...euvevviieieieieieieiete e teteee e e esee e esesseeseenn s s srenseen s 3 KOMIUIEKTA.
HAaOO0P KITHOUECH .....veveviieieieieieeete ettt eseene e s seeeeeenn e s 3 KOMIUIEKTA.
TITTOCKOTYOIIBI ..vvvevveneeeieiieeeeeieteeeeetestestestessesaessessessessessesaenseseesn s saeesen s s s 5 .
BOKOPE3BI ...ttt e e e 5 mr.
KPYTTIOTYOLIBI ....evvevievieiieeietieteeteeteeteste st saetesse e aesaesaesseseesaesn s s esensee s 3 mir.

10. Peiicdenepst 5 .

11. HOM MOHTAMKHBII .....cuvvvineerinieteretiietenetetesesseseeevesereeenene e s s evenenenn e s 5 wr.

12. HOXHHULEBI ............. 3 mr.

13. HOXXHUIIBI [0 METAILLY ...eveneenveneeneenees wr..3 WIT.

14. HanmibHUKH pa3HBIX TpodHIIei 1o .. 2 mr.

15. Handwumm pasusIx npoduiieit 1o .... 2 mr.

16. Pammmmm pa3HBIX mpoduei 1o ... 1 .

17. TIHJIIO TIPSIMOC ...vvvvevveereereneeereennns veee ST,

18. HlnudosanbHas MWKypKa ... .0,5m2

19. Mounorok ciecapusiii (0,5-0,8 kr.) . 2 .

20. Monorok ciecapusiii (0,2-0,3 kr.) .... 2 mr.

21. 3yOUIIO CIHECAPHOE .....ocvervvernirieneienenieieneneseeieneee 2 mr.

22. HoxoBka ciecapHas py4Has ¢ HAOOpOM IOJIOTEH ... 2 mr.

ACTIN 5 (07 403:3 0 M (010 (5] 1) OSSR .1 mr.

24. JIo03uK CO CTOJIMKOM Ha CTPYOLMHKE C HAOOPOM IMHJIOK ...........enen. .. | IIT.

25. Pe3ax Iy1st pe3KH JTUCTOBBIX MATEPHAIIOB ......c.vvemevenevenennes w...3 mrT.

26. KIICIIH ...ovoveiiiieiiicieieeeccceccceeae PRI

27. BPYCOK TOUMITBHBIH ..ve.vevveeieeieiieeieeieiieseesesiessessessessessessensenses s saesnenneeesns 1 .



28. UCPTHITKA ..vevveveerveneerieseeetesieseeseeseeseesessessessessessensessessessensesses s seesessessensnsnn 3 mr.
P T 1710374 A1) SRS 3 mr.

30, KEPHED c.veverveniteiirieiietet ettt ettt sttt sttt £ e eebesneaenae et e 3 .

31. JIMHEWKA METATUTMUECKAS ..e.veuvenrenrerteneeneeneenseneenteneenteneeseeseesessessensene s enen 3 mr.

32. IIITAHTCHITHPKYIID .....cuvviurerenierinietesienestesestesesesseseesestssessesestssese s aeee e ene 2 .
R T\ 17140101 (3 o PP 2 mr.

34, VTOIBHUK ....ooveeueeniauietentisiestestestessenteteseeestesteseeneeseesesseesesseesn s nasene e e e an 2 mr.

35. CTAIIBHAS HICTKA .....eveureireneieiiiteienrenttetessestssesesenessesessenesnee s e evesnee s e 2 wr.
36. THCKHU CIECAPHBIC ....vvveeneenieneenieneeneeneeneeseenessessessessessessessenses s saeneeneenn e nene 2 mr.
37. THCKH HACTOITBHBIC .....euveveveesereeeensesensesensensenseneeneeseeseesessessessessn s nnnnsnn 5 mr.
1C1S TN 0716197850 A¢ 0515 RSN 5 mr.
39. ManoraGapuTHbBI WK PYIHOU CBEPIMIBHBIA CTAHOK .....ovevvsnvvereens s 2 .
40, DIICKTPOMPEITD ..eoveuvrineeieneereneeteneesenteteneasesessestesesessesensesessenesseseen e s suennen 1 .
41. Caépna guamerpoMm: 0.8; 15 1,25 1,5 MM IO .eveveieneniniicnene e 10 t.
42. Caépna guamMeTpoM: 4,25 5,55 6,5 MM TIO .c..ovvevverreneieieeniee s eiesienieniee e 5 mT.
43.  Csépna guaMeTpoM: 105 12; 14 MM IO ...ooveeiiiiniiiiiiiieiie e e 3 mr.

4. MaTtepuaJjbIl:

O B 0371 (o) 80§ (0 1 Y LS 1 kr.

2. KaHHDOID (JTIOOAM) ...vevvevrevieriirieieienieieieieeeteseeeeseeseeeessesnn e e s eaennn s ons 0,5 xr.

3.  @onerupoBanHbiil MaTepual (crekinorekcroaut Cd-2-35I-1,5)........ 1 M2.

LS | F: ) ST 0,2 kr

5. XITOPHOE JKEITE30 ...uveeuviruiaiiantieiieniieteetesteeteeatesteebeeatesseanan e et e s esbeen s ee 1,5 kr.

(ST N 1 (<7 (o) ¢ COT T TOROTRRT 1,5 n.

7.  MOHTaXXHBIE IIPOBOJA (JTIOOBIC) ...cvvenvenrenreneenienieiieiieteieten e e e vieeieee e 100 m.

8.  DICKTPO-PAIHO DTEMEHTBI «.....eerveiarereieneneenerteneasee s eae e eneneeneeeenes COTJIACHO MepevHen
9. 93IeMeHTOB.

Bo3MoxHa 3aMeHa TPHOOPOB HA aHATOTHYHBIC, HAIIPHMED:

1. Ocmumnorpadsr: GWINSTEK GOS — 620F, GDS - 810C, GDS — 820C, GDS — 840C.
2. I'enepatops! curaanoB GWINSTEK SFG-2004, SFG-2007, SFG-2010, SFG-2104,
SFG-2107, SFG-2110.

3. Yacroromep GWINSTEK GFC-8270H.

4. KomOuHnpoBanHsIil m3mepurensasiil mpubop: UT70A, UT60H, M830, M832, M838.

XIopHOE Kee30 MOKHO 3aMEHHTh MEIHBIM KyMOpPOCOM C TIOBapEHHOH COJBIO B IPONOPIHN: 2
CTOJIOBBIE JIOKKM Kynopoca U 4 conmu Ha 0,5 1 T€mioil Bogsl. MOXXHO HCIONB30BaTh Ipyrue
npurnou, Hanpumep, [10C-40 u paznuunslie GIOChL, TI000H TEKCTONUT WX AaXKe TeTUHAKC, BCE
TO, YTO UMEETCsI B PACIOPSHKEHUH KOJUICKTHBA, He MpHOeras K KpYHMHBIM 3aTpaTaM.

HpI/I OTCYTCTBUU HEKOTOPOI'O 060py,HOBaHI/IH, €ro MOXHO 3aME€HHUTH NPOCTBIMU CaMOACIbHBIMU
KOHCTPYKUHUAMHU. H3meHuB METOQUKY IIPOBCACHUSA 3aHATHH MOXKHO pa60TaT}, C MCHBUINM
KOJIMYECTBOM 060py1103am/15{ py €ro HEAJOCTAaTOYHOM KOJIMYCECTBE.
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BOCIIMTATEJIbHASI PABOTA

BocnuTtanue - AeSITENbHOCTD, HANPABICHHAS HA Pa3BUTHE JHMYHOCTH, CO3[AaHHE YCIOBHH LIS
CaMOOIpeIeNICHHs. U COLHANN3aliKi O0YYarolMXcsi Ha OCHOBE COLMOKYJIBTYPHBIX, JYyXOBHO-
HPABCTBEHHBIX IIEHHOCTEH U MPUHATHIX B POCCHUIICKOM OOIIECTBE NMPABHI U HOPM HOBEICHHS B
MHTepecax 4elIoBeKa, CeMbH, 00IIecTBa U rocy1apcTBa, popMupoBaHUE Y 00YJAIONIIUXCS TyBCTBA
NaTPUOTU3MA, FPAXIAHCTBEHHOCTH, YBOKEHUSI K MaMSTH 3aIIMTHUKOB OTedyecTBa M MOJBUTAM
I'epoeB OteyecTBa, 3aKOHY M MPABOIOPSIKY, 4YEIOBEKY TpPyAa W CTapuieMy IOKOJIEHHIO,
B3aMMHOTO YBaXXCHHS, OEPEKHOIO OTHOLICHHS K KYJIBTYPHOMY HACICIHI0 W TPATHLUSIM
MHOTOHAITMOHAIEHOTO Hapoa Poccuiickoit deneparyn, mpupoie 1 OKpyKaromei cpene.
Hcnonb3yercss MOIYJIbHBIH TPUHIMUI TTOCTPOCHHS BOCIUTATENBHON pabOThl: WHBAPUAHTHBIN
(0Os3aTeNbHBIN JUI BCEX YYPEXKIECHHWI JOMOJIHUTENPHOTO OOpa3oBaHUS) M BapHaTUBHBINA (IO
BBIOOPY 00pa30BaTEILHOTO YUPEKACHUS).

CornacHo MonynpHOMY mpuHImIy, [Iporpamma Bocmmranus ['BY J1O «[1AJT» Hesckoro
paiiona Cankrt-IlerepOypra «Byayiee HAYNHAETCS CErOTHSD UMECT

HnBapuaHTHbIE MOLYJIH:

e «YuebHOe 3aHATHE» (OTKPBHITHIE 3aHATHS M MOHHUTOPHHTH PE3YJIbTATUBHOCTH OCBOCHUS
IpOrpaMMBl)

o «Jlerckoe oObeauHEHUE» (TPAIUIMU KOJUIEKTUBA, KOHLIEPTHl U MEPOIPUSITHSA)

e «BocnurarenpHas cpena» (HCIOJIB30BaHHE IOTEHIHATAa TOPOJACKOH Cpensl M COLMAIbHOE
MapTHEPCTBO)

e «Pabora ¢ poaurensiMu»

e «CamoomnpezeneHue» (B TOM 4UCIE, paHHASA IPOo(opHeHTAaI)

e «HacraBHnuectBo»

o «IIpodpumaxTikay.

BapuaTuBHble MOLYJIH:

. «OHBIE MHCTIEKTOPBI IBMKEHUS

«HOHBIE HHCTPYKTOPHI TYPH3May

«tOHnbIe KpaeBeIb»

«OHbIEe My3eeBenb»

«OTIpIX, 030POBIEHUE U 3aHATOCTD JIeTeH B MEPHOJ] KAHUKYI» («Y MHBIE KAHUKYJIIBI»).

BeiOop WHBapHaHTHBIX MoOXyieil oOycioBieH cHernuduueckuMi (HopMaMH OpTaHU3aLUH
JIOTIOJIHUTENFHOTO 00pa30BaHMs, Yepe3 KOTOPhIE YCIICNIHO PEIIAloTCA 3aJadd BOCIHUTAHHSA, U
IPHOPUTETHBIMU HANPaBICHUAMH, KOTOpPBIC OIpeeseT roCy1apCTBEHHAs ONUTUKA B 001aCTH
obpasoBanus. JlaHHbIE MOIYJIH TECHO CBSI3aHBI C JEATEIBHOCTBIO I1€JaroroB B paMKax
peanu3ayy JOMOIHUTEIBHBIX 00IIepa3BHBAIOIINX HPOTPAMM.

BeIGop BapHaTHBHBIX MOIYJEH OOYCIOBICH OCOOCHHOCTSAMH YYPEKIECHHS M TEMATHKOH
OTBETCTBCHHOM AEATEILHOCTH, ONIPEACIICHHOH OTAENIOM 00pa30BaHUs.



KAJIEHJIAPHBII IJIAH MEPOIIPUSITUI
10 BOCIIUTATEIbHOM paboTe Ha ydeOHbIH rojl ¢ yueToM KajeHaapsi 00pa3oBaTeIbHBIX COOBITUH, IPUYPOUEHHBIX K TOCYJapCTBEHHBIM U HAIIHOHAIBHBIM
npasaHukam Poccuiickoit @enepanny, NaMATHBIM AaTaM ¥ COOBITUAM POCCUICKOM HCTOPHU U KYJIBTYPHI

NHBAPAAHTHBIE MOJYJIM TPOTPAMMBI!

Ilaan Meponpusituii mo peaausauuu Moayis «YUYEBHOE 3AHATHUE

No nara o0pazoBaTeNbHbIe MEpONpHUATHE ayIUTOpHs OTBETCTBEHHBIN
COOBITHS
Ilaan meponpusituii mo peajuzamuu MonyJsi «IETCKOE OFbEAVMHEHUE
No nara o0pazoBaTenbHbIe MEpONpHUATHE ayIUTOPHs OTBETCTBEHHBIN
cOOBITHS
Ilnan Meponpusituii mo peanausauuu moayJsi K BOCIIMTATEJIbHASA CPEIA»
No nara o0OpazoBareNbHbIe MEpONpHUATHE ayIUTOpHs OTBETCTBEHHBIN
COOBITHS
ILaan MeponpusaTuii mo peaausanuu MoayJsi K<PABOTA C POIUTEJISAMMN»
No nara o0pazoBareNbHbIe MEpONpHUATHE ayIUTOpHs OTBETCTBEHHBIN
COOBITHS
Ilnan Mmeponpusituii mo peanusauuu MmoayJsi <CAMOOIIPEAEJIEHUE»
Ne JaTa o0pazoBareNbHbIC MEpONpUATHE ayIuTOpHs OTBETCTBEHHBIN
COOBITHS
Ilaan Meponpusithii mo peaguzamuu MoayJisi KHACTABHUYECTBO»
No nara o0pazoBareNbHbIe MEpONpHUATHE ayIUTOpHs OTBETCTBEHHBIN
COOBITHS

1I/IHBapl/lal—lTHl:Ie MOIYJIM TECHO CBA3AaHBI C A€ATCIIBHOCTBIO IIEAAroroB B paMKax peajausalii J0NOJTHUTEIbHBIX 06Luepa33msar0u.mx Iporpamm.




Ilnan MeponpusaTuii mo peanausauuu moayJs «[IPOPUITAKTUKA».

No nara o0pazoBareNbHbIe MEpONpHUATHE ayIUTOpHs OTBETCTBEHHBIN
COOBITHS
BAPUATUBHBIE MOJ1Y.JIN?
Ilnan meponpusitaii mo peaauzanuu MoayJis «lOHBIE HHCIIEKTOPBI IBUKEHW S1»
No nara o0pazoBaTenbHbIe MEpONpHUATHE ayIUTOPHS OTBETCTBEHHBIH
cOOBITHS

Ilnan meponpusituii mo peanusanuu MmoayJs «<FOHBIE HHCTPYKTOPBI TYPU3MA»
No nara o0OpazoBareNbHbIe MEpONpHUATHE ayIuTOpUs OTBETCTBEHHBIN
COOBITHS

Ilnan meponpustuii mo peamuzanuu Moayis «IOHBIE KPAEBE/1bI»
Ne JaTa O06pazoBaTenbHBIC MEPOIPHATHE ayIUTOPHS OTBETCTBEHHBII
COOBITHS

Ilaan meponpusituii mo peaausauuu moayJas «<FOHBIE MY3EEBE/IbI»
Ne Jara O6pa3oBaTeibHbIe MEpOIpUsTUE ayAUTOpUS OTBETCTBEHHBIN
coObITHUS

IL1an MeponpHUsATHIA 0 peaM3anuu MoayJist «OTIbIX, 030POBJIEHHE H 3aHATOCTD JI€Tei B IEPHOA KAHUKY D
(«YMHBIE KAHUKYJIbI»)
Ne ara O06pasoBaTesbHbIC MEpOIPUSITHE ayAUTOPUSE OTBETCTBEHHBIN
COOBITHS

BocnuTanue TBOpUECKOH U JYXOBHO Pa3BUTOM JIMYHOCTH HEBO3MOXKHO 0€3 MPHOOLICHUS YYallUXCs K KYJIbTYpHBIM LIEHHOCTSIM M HCTOPUU CBOETO
paiioHa, roposa, TpaguuusaM Hapoja. IlosToMy peanm3aiysi BOCIUTATENbHBIX 3aad MO (OPMUPOBAHUIO JYXOBHOH KYJIBTYpbI JIMUHOCTU peOEHKa

ZBapI/IaTI/IBHLIe MOAYJIH PCAIM3YIOTCA B IpOrpaMMax, OIMpEACIIAIOINX 0COOEHHOCTH YUIpPEKACHUA U C TEeMaTUKON JACATCIBHOCTH, Onpe)lene}moﬁ OTIaCIOM 06pa303aH1/1$1, Kak
ACATCIBbHOCTH OIIOPHOI'O LEHTPA.



npeayCcMoTpEHa HpOl"paMMOﬁ. 9710 IMOCCUICHNE U Yy4aCTUC B BBICTaBKax U cliérax JEeTCKOro TEXHUYECKOTO TBOpYECTBA, HCACIIAX HAYKU U TCXHUKH,
Y4acCTHEC B pa3sjIMYHBIX MMPpa3JAHUKaAX, UI'pax U APYIrux MEPONPUATHUAX. DTO TaKkxKe CHOCO6CTBy€T CINIOYCHUIO KOJUICKTHUBA.

Jnis B3aMMOJICHCTBHS C POAUTESIMU B PEIICHUH BOCITUTATEIIBHBIX 3a/1a4 B TEUECHUH YI€OHOTO T0JIa MOYKHO MCIOJIB30BaTh Cleaytomue GopmMbl pabOTHI:
. POIUTEIBLCKUE COOpaHHUS,

. WHIUBHUIyaJIbHBIE Oeceapl;
. [IpUIJIALIEHNUE POJUTEINEH Ha 3aHATHE;
. MIPOBEICHUE MTOKA3aTEIIbHBIX 3aHITUH;

. MPUBJIEYEHHE POIUTENIEH K paboTe KOJUIEKTHBA.



MOHUTOPHHT Pe3yJabTATOB 00y4eHHs
o0y4aroumxcs Mo J0N0JTHHTEIbHOM 001Iepa3BuBaloLIeil MporpaMmme
Ha ocnoBe matepuaios byitutosoii JI.H. nouenTa kadenps negaroruku MOCKOBCKOTO HHCTUTYTa OTKPBITOTO 00pa30BaHUs, KaHAWaTa
neparoruueckux Hayk; Knénosoii H.B., 3aM. 3aB. oTA€10M pa3BUTHsI KaAPOBOTO MOTEHIMa1a MOCKOBCKOIO ropoAckoro J[Bopia 1eTcKoro
(1OHOILIIECKOT0) TBOpYECTBa, KaHAuAaTa GHI0COPCKUX HAYK.

[punoxenne 1

Ilokazamenu (ouyenueaemvie |Kpumepuu Cmenenw 6bipajrceHHOCIU OYEHUBAEMO20 Kauecmea Bosmowxknoe |Memoowt
napamempul) KoarBo ouaznocmuKu
0217108
MHNPEIMETHBIE PE3YJIbTATBI
1 |Teoperuyeckasi HOAr0OTOBKA pedeHKa:
Teoperuueckue 3Hanus (mo |CooTBeTcTBUE MUHUMATLHBLE YposeHb (PEOSHOK OBIIAIeNl MEHee YeM /2 00beMa 3 HaOJr0IeHNE,
OCHOBHBIM pa3aesiaM y4e0HO- | TCOPETHIECKHUX 3HAHUH |3HAaHWH, IPeyCMOTPEHHBIX IPOTPaMMOi); TECTHPOBAHUE,
TeMATHYECKOTO0 MJIaHa pebeHKa IPOTPaMMHBIM  |cpeonuil yposers (00bEM YCBOEHHBIX 3HAHMI COCTAaBISIET Oolee 4 KOHTPOJIbHBIN
11 MPOrpaMMEbI) TpeOOBaHIAM %), OTIPOC | Jp.
MaxkcumanbHulil ypogers (PeOSHOK 0OCBOMII IPAKTUYECKU BECh 5
Yueono-nosnasamenvnan 00beM 3HaHUH, IPETyCMOTPEHHBIX POrPaMMON 3a KOHKPETHBII
KomnemeHyus HEPHOT).
Buanenue cnenuanbHou OCMBICIIEHHOCTb 1 MUHUMATLHBLT YposeHsb (PEOEHOK, Kak MPaBuilo, n3deraer 3 cobecenoBaHne
TepMHUHOJIOTH el MIPaBUIILHOCTD YIOTPeOIATh ClieNMAIbHBIE TEPMHHBI);
12 HCIIOJIb30BAHUS cpednuti ypogeHs (peOCHOK COUETACT CIELUATILHYIO 4
| Yuebno-noznasamenvhasn crenuanbHoi TEPMHUHOJIOTHIO C OBITOBOH);
Komnemenyus TEPMHUHOJIOTHH Makcumanbublil yposens (CIIIUABHBIE TEPMHUHEI yIOTpeOIseT 5
OCO3HAHHO U B ITOJTHOM COOTBETCTBUH C UX COJIEPIKAHUEM)
2 IIpakTHyeckasi IOArOTOBKA pedeHKa:
IIpakTHyeckue yMeHUs U CooTBeTcTBHE MuHuManbHbll yposens (PEOSHOK OBIAIEN MEHee 9eM 72 3 KOHTPOJIBHOE
HABBIKH, MPEIyCMOTPEHHbIe |IPAKTHYECKIX YMEHHH U |IPEyCMOTPEHHBIX YMEHHI M HABBIKOB); 3a7aHue
nporpamMmon HAaBBIKOB IIPOIPAMMHBIM  |cpedHull ypogers (00beM YCBOSHHBIX YMEHHUI M HABBIKOB 4
2.1 TpeOoBaHHM (IO cocrassier donee Y5);
. Yueono- OCHOBHBIM pasJiesiam MakcumanbHbill ypogeHs (peOSHOK OBNaaes MPAKTHYECKH BCEMHU 5
nosnaeamensnasn y4€OHO-TEMATHYECKOTO  |yMEHHSIMH M HABBIKAMH, IIPEIYCMOTPEHHBIMU POrPaMMOii 3a
KoMnemeHyus TJIaHa POTPAMMBbI) KOHKPETHBIN epUo).




. Couyuanvho-mpyoosasn
KOoMnemenyus

rHpOopMaIH TIe/Iarora Win pouTeneii)

Bianenune cnenuaabHbIM OtcyrcTBHE MUHUMATILHBIT YPOBeHb YMeHuti (peOSHOK UCTIBIThIBACT KOHTPOJILHOE
000pyI0BaHHEM H 3aTpyIHEHUil B Cepbe3HbIe 3aTPYAHEHUs TpU paboTe ¢ 000pyIOBaHUEM); 3a7aHue
OCHALLleHHEM UCIIOIb30BAHUN cpeonuil yposens (paboTaeT ¢ 000pyJOBaHHEM C TIOMOIIBIO
2.2. CIIEIUATIBLHOTO nejiarora);
Coyuanvno-mpyooeas 00opynoBaHus 1 makcumanvbublil yposens (padoTtaeT ¢ 000pyI0BaHHEM
KomnemeHyus OCHALIEHUS CaMOCTOSITEIILHO, HE HCTBITBIBAET OCOOBIX TPYIHOCTEN).
TBopuecKre HABBIKH KpeaTuBHOCTS B HayanbHblll (INeMeHMapHblll) ypoeHsb pasgumus KpeamueHoCcmu KOHTPOJBEHOE
BBITTOJTHEHU T (peOeHOK B COCTOSIHUM BBITIOJHATH JIMIIH MIPOCTEHIITIE 3aJaHne
Obuiexynomypnas MPaKTUYECKHX 3aJaHui  |IpaKTHYESCKUE 3aJaHus Me1arora);
5 3 [Komnemenyus [penpodykmueHbill yposeHs (BBIMONHICT B OCHOBHOM 3aJaHus Ha
' OCHOBE 00pasia);
meopueckutl yposers (BBIMIONHICT MPAKTUIECKHE 3aIaHHs C
3JIEMEHTaMU TBOPYECTBA).
METANIPEAMETHBIE PE3YJIBTATBI
3 OO0meyyeOHbIe YMEHHS M HABBIKU pedeHKa:
3.1 Y4eOHO-UHTE/LUIEKTYAJbHbIE YMEHHS:
YMeHnue noaouparts u CaMOCTOSITEIBHOCTh B | MUHUMATbHYLIL YPO8eHb ymeHutl (YIalIuiCs UCTIBITBIBAET aHaJu3 UCCIEeN
aHAJU3HPOBATH noadope u aHanu3ze Cepbe3HbIC 3aTPYAHEHUs IIPH pabOTe C IUTEPATYPOU, HY)KIAACTCS paboThI
CHenHAJIBHYI0 JUTEPaTypy |TUTEpaTypsl B IIOCTOSIHHOM [TOMOIIM W KOHTPOJIE TIEAarora);
A cpeonuil yposens (paboTaeT ¢ JIUTEPATYpPOd C IMOMOIIBIO
Yueono-nosnasamenvnan TMeIarora Win pouTesieii)
KoMnemenyus MakcumanbHblil ypogeHs (paboTaet ¢ uTeparypon
CaMOCTOSITEIILHO, HE HCIBITHIBAET OCOOBIX TPYIHOCTEN)
‘YMeHHe 110/1b30BaThCSI CaMOCTOSITENTBHOCTh B |MUHUMANbHBLU YPO6eHb yMeHull (YIalluicsl UCTIBITHIBAET aHaJn3 uccien
KOMITBIOTEPHBIMH MOJIb30BaHUU Cepbe3HbIC 3aTPYTHEHUS TPpU paboTe ¢ IUTepaTypoi, HYXKIaeTCs paboThI
b |ucrounmkamu mHpoOpMANUH |KOMIbIOTEPHBIMU B TIOCTOSIHHOMW TIOMOIIM M KOHTPOJIE MeJIarora);
HUCTOYHUKAMU cpedHuii yposers (pabOTAET ¢ IUTEPATyPOH € TOMOIIBIO




Hngopmayuonnasn
KoMnemenyus

makcumansbublil ypogens (paboTaeT ¢ IUTepaTypon
CaMOCTOSTENIFHO, HE HCTIBITHIBAET OCOOBIX TPYJHOCTEH)

YMeHue OCylIeCTBJIATH

CaMOCTOSITEILHOCTD B

MUHUMATILHBLI YPOBeHb YMeHuti (YYAIIUNACS UCTIBITHIBACT

aHaJIn3 UCCIIC/

y4eOHO-HCCIIe0BATEIbCKYH |yIeOHO- cepbe3Hble 3aTpyJHEHUs IpU paboTe ¢ IUTepaTypoi, Hy)KIaeTcst paboThI
padory (mucathb pedepaTpl, |UCCIENOBATENBCKON B IIOCTOSIHHOW TIOMOILIM U KOHTPOJIE MeJlarora);
NpPOBOIUTH pabote - —
CAMOCTOSITEBHBIE YHEOHbIE CpeoHull yposets (pa60TvaeT C JINTEPaTypOM C MOMOIIBIO
5 [ecaeron anust) reJarora il pouTeNci)
MakcumanbHblil ypogens (paboTaet ¢ uTepaTypon
© Yueono- CaMOCTOSITENIFHO, HE HCTIBITHIBAET OCOOBIX TPYJHOCTEH)
no3nasamenvHan
Komnemenyus
o Ilennocmmno-
CMBLCT106a5 KOMHEMEHYUSA
3.2. Y4eO0H0-KOMMYHHMKATHUBHbIE YMEHHS
YMeHue caymaTb 1 AJIeKBaTHOCTD MUHUMATLHBLT YPOGeHb yMeHutl (YIalIUHACS UCTIBITBIBAST HaOIroIeHNe
CJBIIIATH MeAarora BOCHPHSATHS Cepbe3HBbIe 3aTPYIHEHNS IIpH paboTe ¢ IUTePaTypOot, HyKIaeTcs
nH(pOpMaIWH, UAYIIEeH OT|B TIOCTOSHHON MOMOIIHU U KOHTPOJIE TIearora);
A |Kommynuxkamuenas rezarora cpeonuil yposers (paboTaeT ¢ JIUTEPATypPOH C IOMOIIBIO
KoMnemenyus nejiarora Win poaureneii)
MaxkcumanbHulil ypogers (paboTaeT ¢ JInTepaTypoi
CaMOCTOSITEIIFHO, HE HCTIBITHIBAET 0COOBIX TPYIHOCTEH)
Ymenne BpicTynath nepen  (CBoGona BiageHus U MUuHUMATLHBLI YPO6eHb yMeHutl (YIalIUNACS UCTIBITBIBAST HabIr0IeHNe
aynauropueit nmojayy o0yJaronMcsl  |Cepbe3HbIe 3aTPYAHEHHS IPH paboTe ¢ IUTEPaTYPOH, HyKIaeTCs
MTOATOTOBJICHHON B IIOCTOSIHHOW TIOMOIIIM M KOHTPOJIE MeJIarora);
b |Kommynukamuenas nHpopMamu cpednuti ypogeHs (paboTaeT ¢ JIUTEPATypoil ¢ IOMOIIBIO
KoMnemenyus HeIarora Win poauTeneii)
MakcumanbHblil ypogens (paboTaet ¢ uTepaTypon
CaMOCTOSITEIILHO, HE HCTIBITHIBAET 0COOBIX TPYJHOCTEH)
YMeHue BecTH M0JIeMHKY, CaMOCTOSITENIBHOCTD B |MUHUMATbHYLI YPOsets YMeHutll (YIaluiCs UCTIBIThIBAET HaO0II0IcHHE
B |y4yacTBOBATH B JUCKYCCHH  |[[IOCTPOEHHH cepbe3Hble 3aTpyJHEHUs TpU paboTe ¢ IUTepaTypoi, HyKIaeTcst
JMICKYCCHOHHOTO B IIOCTOSIHHOW TIOMOIIIM M KOHTPOJIE MeJIarora);




Kommynukamuenas BBICTYIUICHHUS, JIOTUKA B |cpeoHutl yposehs (paboTaeT C INTepaTypoil ¢ IIOMOIIBI0
Komnemenyus MOCTPOCHHH TMeIarora Win pouTeneii)
JI0Ka3aTesIbCTB MaxkcumanbHulil ypogens (paboTaeT ¢ IUTepaTypon
CaMOCTOSITEIbHO, HE MCIIBITHIBACT 0COOBIX TPYIHOCTEH)
3.3. Y4eOHO-OpraHu3alHOHHbIE YMEHUSI U HABBIKH:
Ymenue opzanuzoeams céoe |CrocobHOCTH MUHUMATLHBLT YPOGeHb YMeHutl (YIaIUNACS UCTIBITBIBAST HaOJI0IeHNE
\padouee (yuednoe) mecmo CaMOCTOSATENBHO Cepbe3HbIe 3aTPYIHEHNS IpH paboTe ¢ IUTepaTypot, HyKIaeTcs
TOTOBHUTH CBOE paboyee |B MOCTOSIHHOM IMOMOIIM M KOHTPOJIE TIeJIarora);
A |Coyuanvno-mpyoogan MECTO K JAEATENBHOCTU U |cpedHutl ypogens (paboTaeT ¢ IUTEPaTypoi C MOMOIIBIO
KOoMnemenyus yOupath ero 3a codoi Te/Iarora Wiy pouTesiei)
Makcumanbhblil ypogeHs (paboTaet ¢ IuTepaTypon
CaMOCTOSITENILHO, HE HCIBITHIBAET OCOOBIX TPYIHOCTEN)
Haeviku codnrwoenus COOTBETCTBHE PEANbHBIX |MUHUMATbHYLI yposets (PeOSHOK OBIaaeN MeHee 4eM 72 o0beMa HaOIoIcHIE
npouecce deamenvHocmu HaBBIKOB COOJIIOACHHST  |HABBIKOB COOJIONICHHUS MPaBUi O€30IaCHOCTH,
npasun dezonacnocmu MpaBuJI 0€30MACHOCTH  |IPELYCMOTPEHHBIX MPOTPaMMON);
5 MIPOrPaMMHBIM cpednuti ypogers (00beM YCBOCHHBIX HABBIKOB COCTABIISIET OoJiee
Couuanvro-mpyoosasn TpeOOBaHMSIM ),
KoMnemenyus Makcumanbhwlil ypogeHs (peOSHOK OCBOMII IPAKTUIECKU BECh
00BbEeM HaBBIKOB, IPEAYCMOTPEHHBIX IPOTPAMMOI 32
KOHKPETHBIH IIEPHOT).
Ymenue akkypamno AKKYpaTHOCTb U YIOBIL. — XOPOLIO — OTJIMYHO HaOJroIeHne
8bINOIHAMY padomy OTBETCTBEHHOCTH B
B pabote

Couuanvro-mpyoosasn

Komnemenuus




MOHHTOPHHI JIUYHOCTHOIO Pa3BUTHA 00y4aI0LIerocst
B MpoIlecce 0CBOEHHUsI UM JIONOJHUTEIbHOM 0011epa3BUBaOIIIEii IPOrpaMMbI

IIpunoxenue 2

Bozmoskno
Ilokazamenu (ouenueaemole Memoowt
Kpumepuu Cmenenb 6bipasriceHHOCIU OYEHUBACMO20 Kauecmea € KOJI-BO
napamempui) OUAZHOCMUKU
0aJ110B
JIMYHOCTHBIE PE3YJIBTATBI
1 OpraHn3annoHHO-BOJIEBbIe KadecTBa:
1.1|Tepnenne Crnoco6HOCTh TEpIIEHHs XBATaeT <4EM Ha /2 3aHATHS 3
HaOJoieHne
HIEPEHOCHUTh 4
Komnemenyusn 1utHOCMHO20 |(BbIIEPKUBATH) TepIICHHs XBATACT> YeM Ha Y5 3aHSTHS
CamMoco6epuieHCmeo08aHus W3BECTHBIC HATPY3KH B
TEUCHHUE OTPE/ICIEHHOTO 5
BPCMCHH, IPCOAOTICBATE |TeprieHHs XBAaTAeT HA BCE 3aHSTHE
TPYIHOCTH
1.2|Boas CrocoOHOCTh aKTMBHO  |BOJIEBBIE YCUIIHS PEOEHKA MTOOYKIAIOTCS H3BHE 3
o0y 1aTs ceds K _ &
b MHOT'J]a — CAMUM PeOEHKOM 4 HAGIIOCHHE
KomnemeHnyusa 1u4HOCMHO20 |[IPAKTUYECKUM ” 5
Camocoeepulencmeo8anus JeHCTBUSIM Beeria — caMuM peoCHKOM
1.3|CamoxoHTpOJIH ‘YMeHne KOHTPOIUPOBAaTh [peOEHOK NOCTOSHHO JEHCTBYET MO BO3IEHCTBHEM KOHTPOJIS 3
CBOM MOCTYITIKA U3BHE
. Komnemenuyus (IPUBOMHUTE K IOJDKHOMY NEePUOANYECKU KOHTPOJIUPYET ceOsl caM 4
TUYHOCIHO20 CBOM JIEHCTBUA) 5 HabmoneHne
Camocoeepuiencmeo6anun
MIOCTOSIHHO KOHTPOJIUPYET ce0st caM
° Iennocmnuo-

CMBLCI106451 KOMNREemeHyus




OpHeHTaHHOHHLIe KayecTBa:

2.1|Camoouenka CrocoOHOCTh OLIEHUBATH |3aBBITIICHHAS 3
ce0s aJIeKBaTHO I — 4

. Komnemenyusn peanbHBIM TOCTHXKEHHUIM 5 .
TUYHOCHHO20 HKCTHPOBATH
Camoco6epuieHCcCme06anun HOpMaJlbHast ¢
o Ilennocmmno-
CMbICII06A5 KOMNENEHYUA

2.2|AnTepec K 3aHATHAM B Oco3HaHHOE yyacTHe UHTEpEC K 3aHATUSIM NPOJUKTOBAH PEOEHKY U3BHE 3
AETCKOM 00be/IMHeHHH peOénKa B OcBOCHHHU MHTEPEC MEePHOIMIECKU MOAACPKUBACTCS CAMUM PEOEHKOM 4

00pa3oBaTenbHOI 5
o Komnemenyus NIpOTrpamMMBbl
. TECTHPOBAHUE
AUHHOCMHO020 HHTEpEeC MMOCTOSHHO TT0UIePKUBACTCS pEOSHKOM
Camoco6epuencmeo6anus CAMOCTOSITEIBHO
° Iennocmnuo-
CMbICI06a KOMNENEHYUA
3 |IloBeneHYecKHE KaYecTBA:

3.1|KondukTHOCTHL CrnocoOHOCTb 3aHSTh TIEPHOIITYCCKH MPOBOLUPYET KOH(IUKTHI 0
(oTHOMIEHME peOEHKa K ONPEACICHHYIO MOSHIHMIO |cam B KOH(IIUKTAX HE YYaCTBYET, CTAPACTCsl HX M30ekKaTh 4
CTOJIKHOBEHHIO HHTEPECOB B KOH(IMKTHOH 5 TeCTUPOBaHUE,
(ciopy) B mporiecce CUTYaIuN METO/I
B3aHMOJICHCTBUST) HE3aKOHYEHHOTO

MBITACTCS] CAMOCTOSITENIBHO YJIaUTh BOSHUKAIOIINE KOH(DIUKTHI HpeIoKeHust

Komnemenyus nuunocmnozo
CamMoco6epuIencnme06anus

3.2|Tun coTpyanuyecTsa VMeHne BOCIPUHUMATD  |n36eraet ydyacTust B O0IIHX Je1ax 0
(otHOWIEHNE peOEHKA K 00mMM |00IIHe fena Kak CBOU YYACTBYET TPH TI00YXK/ICHUH H3BHE 4
JieliaM JIETCKOTO OOBETUHEHHSI) |COOCTBEHHBIC 5 Habuo

JICHUE

K'wunememum JAIUYHOCMHO020

camocoeepuiencmeo6anus

MHHUIMATHBEH B OOIINX Jeax




IIpunoxenue 3
KAPTA NEJATOI'MYECKOI'O MOHUTOPHUHI'A 20 /20 y4eOHblii roj
JononHauTenpHas o0mepa3BUBaromas mporpaMmma

Ilemaror I'pymma Ne
PE3VJIbTATEI 06y4denus no nporpamMmme PE3VJIbTATEHI nu4HOCTHOTO pa3BUTHS
IIpenmeTHbIe MeranpenmeTHbie JInuHoCTHBIE
Hroro Hrtoro
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[Mpunoxenue 4
HNH®OPMALIMOHHAS CIIPABKA

0 KOHTpOJIE pe3yIbTaTOB OCBOCHHS 00YJAFOIINMHUCS 00pa30BaTEILHON IPOrpaMMbl 00BEINHEHHS

20 /20 yueOHsIii rox
otzen

HaIpaBIeHHOCTb
HasBaHue nomomHATENBHOM 001Iepa3BUBAIONIEii MPOrPaMMEL,

roji 00y4eHus , Ne rpynmst
Ienaror (®.1.0.)

Jarta npoBeneHus1 KOHTPOJIS:
IIpomexyTouHbIi
HTrorossrii

dopma npoBeieHNS KOHTPOIIS
dopma oneHKH pe3ynpTaToB: Bricokuil ypoBeHb ocBOeHUS mporpaMmel - 90% - 100%,
CpenHuil ypoBeHb OCBOSHUS IPOrpaMMel - 75% - 89%

Huskuit ypoBeHb ocBoeHUs porpammel — 60% - 74%

Pe3yabTaThl MPOMEKYTOYHOTO KOHTPOJIS
Bcero auaraoctupoBano YYaImxcst
W3 HUX 10 pe3yabTaTaM KOHTPOJISL JOCTUTIIH YPOBHSI OCBOCHHSI IPOTPaMMBI:
Bricokuii - qell.
Cpennuii - ell.
Huzkwuii - 4el.
IToanuce negarora

Pe3yJabTaThl HTOTOBOI0 KOHTPOJISI

Bcero auaraoctupoBano YHanmxcst

W3 HUX 10 pe3yabTaTaM KOHTPOJISL JOCTUTIIH YPOBHSI OCBOCHHSI POTPaMMBI:
Bricokwuii - Yell.

Cpenuuii - Yell.

Huskwnit - qe.

TToanuces negarora

Iokazarens kauectBa 00yuenus A = ((B+C): D) x100%

CJIOKUTB KOJIMYECTBO yYaIUXCsl, UMeromuXx Beicokuii (B) u cpennnii (C) ypoBeHb, pa3aenuTh 3TO
YHUCIIO Ha 001I[ee KOINYECTBO ydamuxcs B o0beanHenuu (D) u yMHOXUTH pe3ynbTat Ha 100%.
INoka3zarens kauecTBa 00ydeHHs A =
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