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1. llesu u 3212494 AU CIUILIHHBI

dopmupoBaHHE U Pa3BUTHE PYHAAMEHTAIBHBIX (U3NYECKUX 3HAHUI B COBPEMEHHBIX U
NEPCHEKTUBHBIX 00JIACTAX 3JIEKTPOHUKU. M3yueHre OCHOBHBIX (PU3NUYECKUX MPOLIECCOB U
SBJICHUW B MOJYIIPOBOJHUKAX U MOJYNPOBOJIHUKOBBIX MPUOOpax (3IeMeHTax
MUKPORJIEKTPOHHBIX CXEM); OBJIaICHUE MaTEMaTUUYECKUM anmnaparom, METOIAMHU
(pU3HYECKOTO UCCIIEeI0BAaHNUS, TEXHUUECKUMU U TPOrPAMMHBIMU CPEACTBAMU;
npUOOpETEHNE HABBIKOB (DU3NYECKOTO IKCTIEPUMEHTA, U3MEPEHUS U aHaIu3a (PU3NYECKUX
U TEXHUYECKHUX MapaMeTPOB MOIYNPOBOJHUKOBBIX TBEPAOTEIBHBIX U JIEKTPOBAKYYMHBIX
npuOOPOB; N3yueHUEe PU3NYECKUX MPOLIECCOB, C KOTOPBIMU CBS3aHbI IEPCIIEKTUBBI
Pa3BUTHUS AIEKTPOHUKH.

Kparkoe conepxxanne JTuCHMILTHHBI

3oHHas Teopust TBEpAOTO Tena. OO6001IeCTBICHUE JIEKTPOHOB B KpUcTailie. TyHHEIbHBIN
s dexT. 30HHBIN XapaKTep YHEPreTUYECKOTO CIIEKTPA ANEKTPOHOB B KpUCTAJLIE. 3aKOH
nucnepcun. 3oHbl bpusuoena. SddexTuBHas Mmacca Hocutenel 3apsaa. [ pynmnosas
ckopocTb. Mozaens Kponura-llennu. 3oHHas CTpyKTypa IUAIEKTPUKOB,
HOJYTPOBOAHUKOB, METAJUIOB. PHU3MKa NOTYNPOBOAHUKOB. COOCTBEHHBIE U TPUMECHbIE
HOJYTPOBOAHUKH. 3aBUCUMOCTb KOHIIEHTPAI[MN CBOOOIHBIX HOCUTENEH 3apsia OT
nosioxkeHust ypoBHst @epmu. Konrtakrusie sBinenusi. Pabora Beixoga. TepmoaneKTpoHHas
smuccus. Konrakr n1syx mertamioB. KoHTakTHas pasHOCTh moTeHIHan0B. KoHTakT MmeTasi-
NOJyIIPOBOIHUK. BINpsIMIIEHHE Ha KOHTAKTE METaJUI-IOIypoBOoAHUK. DPdext LHoTTKN.
BAX. PaBHOBeCHBIH p-n nepexon. Pe3kuil 1 muiaBHbBIN p-n nepexoasl. TommuHa
o0egHéHHoOro cnost. Pacnpenenenue noreHuuana. 30HHas AuarpaMmma Juisi paBHOBECHOTO
p-n niepexona. Beimpsimiienne Ha p-n nepexoze. JAuddy3rnonnas EMKocTh p-n nepexosa.
[IpoGoii p-n nepexona U ero MeXaHu3Mbl (JJaBUHHBIN, TYHHEIbHBIN, TEIJIOBOM,
MOBEPXHOCTHBIN Mpo6oit). OMuYeckuii KOHTaKT. OU3HUECKUE TPUHITUIIBI PAOOTHI
ounonsipHoro Tpanszuctopa. CTpyKkTypa u 3HepreTudeckas quarpamMmma. MHxekims
HOCHUTEJIEU. AKTUBHBIN PEXKUM, PEKUMBI HACBILIEHUS U OTCEUKH. CXEMBI BKIIFOUECHUS
TpaH3ucTopoB. Cxema c o011eit 6a30ii, 0OIMIUM SMUTTEPOM U KOJIEKTOPOM. OCHOBHBIE
nmapaMeTphl U XapaKTePUCTUKN OUTOJsipHOTO TpaH3uctopa. Koaddunment ycunenus no
Toky. OOpartHbIil TOK KoywiekTopa. [IpenenbHas yactora Tpanzucropa. Jpeidonbie
TpaH3ucTOpbl. OCHOBHBIE XapaKTEPUCTUKH Aper(oBoro Tpansuctopa. Cxema ¢ 00mMUM
smutTepoM. [Ipoboii. Pusnueckre NpUHUUIIBI padOThI MOJEBBIX TpaH3UCTOPOB. [loneBbie
TPAH3UCTOPHI C YIPABIISIIOINM p-n niepexoaoM. BAX moneBbIX TpaH3UCTOPOB C
YIOPABIAIOMMM p-n niepexosioM. [loBepxHocTHBIE cocTOAHUS. OO AHEHHBIM,
MHBEPCUOHHBINA U 000TaIEHHBIN CIOU MOIYNPOBOAHUKA. [loBEpXHOCTHAS TPOBOAMMOCTD.
MAIT (MOII)-tpan3ucrop. Uneansuas M/II-ctpykrypa. Opdexrt nons. MITI-
TPaAH3UCTOPHI CO BCTPOCHHBIM U UHAYIIMPOBaHHBIM KaHaiaMu. BAX MJIIT-Tpan3ucropa.
PaznoBugnoctn M/III-Tpan3ucTopos.

2. Komnerenuuu o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIIun) 00ydYeHHUs 10 AUCITUTUTHHE
YK-1 CriocoGeH oCyIecTBIATh MOUCK, 3HAET: OCHOBHBIE MOJIOKEHUS, 3aKOHBI K METOJIbI
KPUTHYECKUH aHAIIW3 U CHHTE3 MHGOpMAIMK,  |€CTECTBEHHBIX HAyK, TCHJICHIIUU Pa3BUTHS




MPUMEHATh CUCTEMHBIN MOAXOJ JJISl PELIEHUS
MOCTaBJICHHBIX 3aJ1a4

DIIEKTPOHUKHU
YMeeT: NpeaCTaBIATh aJIEKBATHYI0O COBPEMEHHOMY
YPOBHIO 3HaHUI HAy4HYIO KAPTUHY MHMpPA, HAXOAUTH
U aHAJIM3UPOBATh UHGOPMAIUIO O AJIEKTPOHHBIX
YCTPOWCTBAX; MOIb30BAThCI MOHOTPaPHUECKON
MEePUOANYECKON HayUYHO-TEXHUYECKOM JIUTEPATy POl
VMeeT MpaKTUYEeCKUI OMBIT: paboThI ¢
WH()OPMAITMOHHBIMU CHCTEMaMH, (PU3HKO-
MaTeMaTH4eCKUM anmnapaToM U GU3NIeCKUMU
MOJIETISIMU JIEKTPOHHBIX YCTPOMCTB

I1K-11 CiocoOHOCTE BBISBISTE €CTECTBEHHO-
HAY4YHYIO CYIIHOCTb MTPOOJIeM, BO3HUKAIOIIHNX B XOJI€
npodeccroHaIbHOM IeATeTbHOCTH, IPUBJICKATh JIJIs

WX PEIICHUs COOTBETCTBYIOMINHN (PU3NKO-
MaTeMaTHYeCKUN armapar

3HaeT: eCTeCTBEHHOHAYYHYIO CYITHOCTh
¢u3nueckux npodiieM, BOZHUKAIOIINX TP aHAIIN3E
DJIEKTPOHHBIX TPHUOOPOB

'YMeeT: IpUMEHSATH AJIs PEIIEHUS aJIeKBaTHBIN 110
CIIO)KHOCTHU (PM3UKO-MaTEMaTUYECKUI anmnapar u
NPUMEHATH (PU3NIECKUE MOJIENIN JJIS STEKTPOHHBIX
npuOOpoB.

lMeeT npakTUYECKUI OMBIT: BBISIBIATH
€CTECTBEHHOHAYYHYIO CYIIIHOCTb ITPOOIIEM,
BO3HHMKAIOIIUX NPU aHATN3e PU3NUECKUX
MPOLIECCOB B 3JIEKTPOHHBIX MpUOOpax, MpHUBIEKaTh
U1 UX PELIeHHUs aIeKBaTHBIN (PU3HKO-
MaTeMaTU4eCKUH anmapar; MpoBOAUTh
DKCIIEPUMEHTAIIBHBIE NCCIIEI0BAHMSI DIIEKTPOHHBIX
npuOOPOB M UCIIOJIb30BAaTh HHPOPMAIIMOHHBIE

TCXHOJIOTHUH

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IIaHa

[lepeveHs MOCISTYIONUX AUCITUTLTHH,
BUJIOB paboT

OCHOBBI TEOpUU 1IENIEN U NEKTPOTEXHUKA,
MaremMaTHdeCcKUi aHaIu3,

OCHOBBI KOMITBIOTEPHOT'O MOJICITUPOBAHMUS,
CnenupanbHbIe TIIaBbl MAaTEMATHKH,

XuMus

Du3NKO-XUMHYECKHE OCHOBEI TeXHonorun POC,
YeTpoiicTBa PyHKIIMOHAIEHOM AIEKTPOHUKH,
TexHuyeckas dMEeKTPOTUHAMHKA

TpeboBaHMs K «BXOIHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JIAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpebGoBanus

(OCHOBEI TEOpHUn Herei u OJICKTPOTCXHHKA

3naet: "OCHOBHBIE pEXKUMBI Pa0OThI
IIEKTPUYECKUXIIETIEN.", 3aKOHBI TEOPUU LIETIEN U
PIEKTPOTEXHUKH, "OCHOBHBIC 2JIEMEHTHI
IEKTPUYECKUX LIETIEHN UX napaMeTpsl. Tononoruto
hiiekTpudeckuxieneil. OCHOBHbIE METO/IbI AaHATIN3a
IIEKTPUYECKUX LieNel.", "OCHOBHBIE IPUEMBI

A PEeKTUBHOTO yTpaBlIeHUs] COOCTBEHHBIM
BPEMEHEM; OCHOBHBIE METOAUKN CAMOKOHTPOJIS,
CaMOpa3BUTHSI U CaMOOOPA30BAHUS; IPUHIIMUIIBI
¢unocoduu, OTHOCAIINECS K CAMOKOHTPOJIIO,
CaMOpa3BUTHIO U CaMOOOPa30BaHUIO YeJloBeKa. "

'YMeEET: BBINOIHATD YCPTECIKHU ITPU ITIOMOIIH ITIAKETOB




rpaduuecKuX mporpaMM; CTPOUTH TPEXMEPHBIC
MOJIEIM 0OBEKTOB U U3JEIUNA TPU MOMOIIIH ITaKEeTOB
rpaduuecKkux mporpaMm; co3/1aBaTh
BU3yaJIN3UPOBaHHbBIE TIPE3CHTAIINN
CIIPOEKTUPOBAHHBIX OOBEKTOB U U3ACIUIN TpU
MOMOIIIM MAKETOB rpapruecKuX MporpaMm;
CO3/1aBaTh MOJIb30BATEIBCKUE MPUITOKEHUS IJIs
MaKkeToB rpapuuecKux IporpaMm, MpOBOAUTH
AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS 110 TEOPUHU
1erel U AIIeKTPOTeXHHUKH, "OOBSICHATh (pu3ndeckoe
HA3HAYEHUEIIEMEHTOB U BIUSHUE UX MTapaMETPOB
Ha(yHKIIMOHAJIbHbIE CBOMCTBA U
MEePEXOTHBICTIPOIIECCHI MIEKTPUUECKUX 1eTneit.",
[UIAHUPOBATH U KOHTPOJIMPOBATH COOCTBEHHOE
BpEMsI; UCTIOIb30BaTh METO/IbI CAMOPETYIISIUH,
CaMOPa3BUTHSI U CaMOOOYUEHHSI; IIIAHUPOBATh
STarmbl pabOThl HA OCHOBE LIEJH U 3aJa4
uccienoBanus MiMeeT npakTUYeCKUNA OMBIT: :
paboThI B akeTax rpaguuecKux Mmporpamm;
MpUEeMaMu KOMIIBIOTEPHOTO JAU3aiiHa; TEXHUKOU
PabOTHI C IIBETOM M HCIIOJIb30BAHUS BCEU MATUTPHI
[IBETOB, 00PaOOTKH W MPEACTaBICHUS JaHHBIX,
MOJyYEHHBIX B PE3yJIbTaTe YIKCIIEPUMEHTATBHBIX
MCCIIEIOBAHMI IO TEOPUH LIETIEN U ANEKTPOTEXHUKH,
BriageHneM npakTHIeCKUMU METOIaMU U3MEPCHHS
napaMeTpoB U XapaKTEPUCTUK IEKTPUUECKHUX
neneil, "MmeeT npakTuuecKuil ONbIT: yIPaBICHUS
CcOOCTBEHHBIM BPEMEHEM;OTIPEICTICHUS
HaTPaBICHUS CAaMOPAa3BUTHUS U CAaMOOOPA30BaAHUS;
COCTaBJICHHUS TJIaHA PAOOTHI U €ro peaau3anuu. "

OCHOBEI KOMITBIOTCPHOT'O MOACIIMPOBAHUA

3HaeT: OCHOBHbIE TIOHATHUS U KOMaH bl TAKETOB
rpadudeckux nporpamm (I1I'TI), mo3Bonstomume
CTPOUTH JIByX- U TPEXMEpHBIE N300paxkeHus (B BUIE
yepTexkel WM PUCYHKOB) OOBEKTOB U U3/AEIIHIA;,
OCHOBHBIE CIIOCOOBI paboTHI ¢ rpapuuecKUMHU
N300paKeHUAMU; CIIOCOOBI XpaHEHUS U Tepeladyu
nHGOpMAIH; METOJIMKY a/laliTalluy TAaKETOB
rpauuecKuX MporpaMm Jjisi KOHKPETHBIX o0nacTeit
MPUMEHEHUS; YMEET: BBIIOJIHATh YEPTEXKU MIPU
MOMOIITH NTAKETOB IpapUUeCKUX MPOrpamMm; CTPOUTh
TpeXMEepHbIE MOZIeNI OOBEKTOB U U3AETUH Npu
MOMOIIH [TAKETOB TpapUUECKUX MPOrpamm;
CO3/1aBaTh M0JIb30BATEIbCKUE NIPHIIOKEHUS IS
MaKeToB rpadUIecKuX NporpaMmm, CTPOUTh
TpeXMepHbIE MOJIeNIi 00BEKTOB; CO3AaBaTh
BU3yaJIN3UPOBaHHbBIE TIPE3EHTALIMN
CIIPOEKTHPOBAHHBIX OOBEKTOB U U3ACIUHN NpU
MOMOIIH [TAKETOB TpapUUECKUX MPOrpamm;
CO3/1aBaTh M0JIb30BATEIbCKUE NIPHIIOKEHUS IS
nakeToB rpaduyeckux nporpamm Mmeer
MPAKTUYECKHUM ONBIT: BBIMOIHEHUS JBYMEPHBIX
yepTexkKeil; MOCTPOCHUS TPEXMEPHBIX OObEKTOB;
paboThI B akeTax rpaguueckux mporpaMmm;
IpUEMaMU KOMIIBIOTEPHOI'O IU3aiHa; ,
KOMITBIOTEPHOTO MOJIEJIMPOBAHMUS U BU3yaJIN3alllN;

pa6OTBI C IIBETOM M MCIIOJIb30BaHUS BCEH TMAJIATPBI




[[BETOB; COCTABJIEHHUS MAKPOCOB U IMPOTrpaMM JUIst
ajanTalyy rpagMuecKux MaKkeToB.

MareMaTHUYeCKUN aHaJIN3

3HAeT: OCHOBHbIE TIOHATHUS U METO/IbI

T pepeHIMaIbHOr0 U UHTETPATbHOTO NCUNCIICHUS
(GYHKIMI OTHOM U HECKOJIBKUX MEPEMEHHBIX;
OCHOBHBIE METO/IbI PEIICHUS CTaHAAPTHBIX 33734,
MCIIOJIB3YIOIINX allapaT MaTeMaTUYECKOTO aHAJINA3a,
OCHOBHBIE TIOHATHS U METO/bI AU HepeHIInanbHOTO
U UHTETPAJILHOTO UCUYMCTIECHUS PYHKIMNNA OTHON U
HECKOJIbKUX TIEPEMEHHBIX; OCHOBHBIE METOJIbI
pelIeHNs CTaHAApTHBIX 33/1a4, UCIOIb3YIOIINX
anmnapaT MaTeMaTHYECKOro aHaIu3a YMEET:
WCITOJIB30BaTh METO/ABI MAaTEMATUYECKOTO aHAIN3a
JUIsL PELIeHUs] CTaHJaPTHBIX MPO(ECCHOHAIBHBIX
3a/1a4; MPUMEHITh MaTeMaTUYeCKUi anmnapar Ji1s
QHAJIMTUYECKOTO OMMCAHUS ITPOLIECCOB U SIBIICHUH B
npodeccuoHaNbHBIX JUCIUILINHAX, UCIIOIb30BaTh
METOZBI MATEMAaTHUECKOTO aHAIN3a JJIs PEILICHUs
CTaHJAPTHBIX MPO(eCcCHOHATBHBIX 33/1a4;
[IPUMEHATHh MaTEMAaTUYECKUH anmapar Jis
QHAJIMTUYECKOTO OMMCAHUS MTPOLIECCOB U SIBIICHUHN B
npodeccHoHaNBHBIX TUCIUIUTMHAX Vimeet
MPAKTUYECKHUI ONBIT: PelIeHUs] IPUKIIATHBIX 3a1a4 C
MCII0JIb30BaHUEM METOJI0OB MAaTEMaTHUECKOTO
aHaIM3a; MpuMeHeHus nuddepeHuanbHOro 1
UHTErPaIbHOTO MCUUCIICHUS (PYyHKIMNA OHOMN U
HECKOJIbKUX MEPEMEHHBIX B IUCHUIUIMHAX
€CTECTBEHHOHAYYHOTO COJIEPKaHUs, PELICHUS
MPUKJIAJHBIX 33]1a4 C UCIIOJIb30BAaHUEM METO/I0B
MaTeMaTU4ECKOT0 aHaIN3a; IPUMEHEHHUS

G depeHIMaTbHOTO U UHTETPAIBHOTO HCUUCTICHUS
(GyHKIUI OTHON M HECKOJIBKUX NEPEMEHHBIX B
UCHUTIIIMHAX €CTECTBEHHOHAYYHOTO COACPKAHNUS

XUMUA

3HaeT: "copepKaHue OCHOBHBIX Pa3/IeiioB,
COCTaBIISIOIINX TEOPETUYECKUE OCHOBBI XUMUU KaK
CHCTEMbI 3HAHUN O BEIIECTBAX U
XUMHUUYECKuXIpoueccax" YMeer: "BbIIOIHAT
SKCIIEPUMEHTHI U 0000111aThHAOII0aeMbIe (haKThI C
MCII0JIb30BAHUEMXUMUYECKHUX 3aKOHOB, IPE/IBUIETh
bu3HYecKre U XUMUYECKHE CBOMCTBA BEIIECTB Ha
OCHOBE 3HAaHMSI O CTPOCHHUH BEIIECTBA, IPUPOJIE
XHMHYSCKON CBSI3H, II0JIB30BAaTHCI XMMHUISCKOM
nmuTeparypoi u cnpaBouyHukamu'" Mmeer
pakTUYECKUM onbIT: "BianeeT aneMeHTapHbIMU
nprueMaMu paboThl B XUMUYECKOH J1a00paTopuu u
HaBBIKAMH OOpAIIEHUS C BEIIECTBOM, OOIIUMHU
MpaBUJIaMU TEXHUKU O€30MaCHOCTH MPU 0OpaIleHuu
C XUMUYECKOUIOCY/I0H, T1Ta00paTOPHBIM
000pyIOBaHNEM U XUMUYECKUMU PEaKTUBAMU'"

CHGHI/IaHBHBIG TJIaBbl MaTEMAaTUKU

3HaeT: OCHOBHEIC OHITHS BCKTOPHOI'O U
KOMIIJICKCHOI'O aHalin3a, TCOpUH psAa0B; OCHOBHBIC
MATCMATHYCCKUEC MCTObI CIICHINAJIbHBIX pa3ciOB
MaTCMAaTUKU, MIPUMCHACMBIC B UCCIICAOBAHNU
HpO(beCCI/IOHaJ'IBHBIX npo6neM, OCHOBHBIC ITIOHATHUA
BCKTOPHOI'O 1 KOMIIJICKCHOT'O aHaJIn3a, TCOPUU

pAA0B; OCHOBHBIC MATCMATUYCCKUC MCTO/IbI




CIICHUAJIBHBIX PA31CJIOB MATCMATUKH, IIPUMCHACMBIC
B HCCIIEOBaHUH MPOGECCHOHABHBIX MPOOIEM
'YMeeT: UCTI0bh30BaTh B IPOheCcCHOHAIBHON

e TeIbHOCTH 0a30Bble 3HAHUS CTIeIUaIbHBIX
PAa3ACJIOB MATEMATUKH, IPUMCHATH MATCMAaTHYCCKHC
MOJIENIH MTPOCTEUIINX CUCTEM U MTPOLIECCOB ISt
perieHus mpodeccCHOHANBHBIX 33/1a4, UCTIOIh30BATh
B PO CCUOHATILHOM IeITeIbHOCTH 0a30BbIe
SHAHUA CIICHHUAJIBHBIX Pa3gcjiOB MAaTCMATUKU
MPUMEHATh MaTeMaTHYECKUE MOJIENIN MTPOCTEHIIINX
CUCTEM U MIPOLIECCOB /ISl PEIICHUS
npodeccroHaIbHBIX 3a/1a4 MIMeeT mpakTu4eCcKuid
OIIBIT: UCITOJIB30BAHUA CPEACTB U MCTOI0OB
BEKTOPHOTO U KOMITJIEKCHOTO aHaJIN3a, TEOpUn
PAO0B B 1 OCHOB MAaTCMAaTHYCCKOT'O MOJACIIMPOBAHUA
B IIPAKTHUYECKO J1eATETbHOCTH, UCTIONb30BAHUS
CPEIICTB M METOJIOB BEKTOPHOTO U KOMIUIEKCHOTO
aHaJM3a, TEOPUH PSIIOB B M1 OCHOB MareMaTH4eCKOTO
MOJICIIUPOBAHUA B HpaKTHHGCKOﬁ ACATCIIbHOCTHU

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh JUCHUIUIUHBI cocTaBisieT 3 3.e., 108 4., 57,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
Bcero B yacax
Bun yue6HoM paboThI
4acoB Homep cemectpa
4

O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyoumopHvie 3auamusi: 48 48

Jlexuuu (JI) 16 16

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIBI 16 16
aynuTopHbIX 3aHsaTui (I13)

JlabopartopHsbie padoTsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 50,5 50,5

C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX 0
TEXHOJIOT Ui

[TonroroBka k 1aboparopHbIM paboTam 16 16

[ToaroroBka K MPakKTUYECKUM 3aHATHIM 16 16

[lonroToBka K 3K3aMeHY 10,5 10.5

W3yuenne paspena "®Pusnka MosrynpoBOJHUKOB" 8 8
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalMs 9,5 9,5
Bun koHTpos (3a4eT, qud.3a4et, IK3aMeH) - sx3ameH,KP

5. Conep:kaHue IMCUUNIMHBI

O0beM ayIUTOPHBIX 3aHATHH MO BUIaM B
pasjj\fena HaunmenoBanue pa3nenoB AUCIUTUTHHBI yacax
Bcero JI 113 JIP
1 |3oHHas Teopus TBEPAOrO TeEIA. 10 6 4 0




2 |®Puzuka nosynpoBOJHUKOB. 4 0 4

3  |KoHTakTHEBIE ABIECHUS. 24 8 8

dusnueckre NPUHIUIEI Pa0OTHl OUIOISPHOTO
TPaH3HCTOPA.

dusnuecKkue NpUHIUIBI PA0OTHI MOJIEBBIX
TPaH3UCTOPOB.

5.1. Jlekuum

No Ne
JICKIIMH[pa3iena

HanmenoBanue unu KpaTKoC COACPIKAHUC JICKIIMOHHOI'O 3aHATUA

Koi-
BO
4acoB

BBGZ[GHI/IG. TepMI/IHOJ'IOFI/Ifl JUCHUILIMHBI, OCHOBHBIC ITOHATHA U ONIPCACIICHNA,
cuctema equHuIl Gusndeckux BenuunH CH. 3oHHas Teopus TBEPIOTO Tea.
O0600111eCTBIIEHHE IIEKTPOHOB B KPUCTAJLIE.

[TpoxokaeHHe YacTHIl Yepe3 MOTCHINAILHBIN Oapbep. TYHHETbHBIN dPPEKT.
3OHHBIN XapaKTep HYHEPIETUYECKOTO CIEKTPa JIEKTPOHOB B KPUCTAILIE B
MPUOTKEHUH C1a00CBSI3aHHBIX AIEKTPOHOB. 3aKOH JUCTIEPCHH. 30HBI
bpuiuttoeHa.

DddekTruBHAs Macca HOcUTeNel 3apsaa. [ pynmoBast CKOpOCTh. DJIEKTPOH B
[EepUOINYECKOM NOoTeHIIManbHOM nose. Mozaens Kponura-Ilennu. 3onHas
CTPYKTYpa AUAIEKTPUKOB, TTOIYIPOBOJHUKOB, METAJIIOB.

KonrakrtHsble sBieHus. Pabora Beixona. TepmoanekTponHas sMuccusi. Kontakr
NBYX MeTaJlJI0B. KOHTaKTHAsl pa3HOCTh MOTEHIMAJIOB. BHEMIHAS U BHYTPEHHAS
KOHTaKTHbIE pa3HOCTU. KOHTaKT MeTaI-MoTyIpOBOIHUK. Beinpsmienue Ha
KOHTaKTe MeTaI-NonynpoBoHUK. DpdexT Llortku. Tonumuaa o6enHEHHOTO
ciosi. BAX. Koaddunuent Beimpsamienus. KoapduipienT HenmHenHoCTH.
TexHoorus U3roToBineHus miaHapHoro aquoaa LlorTku.

JNEeKTPOHHO-ABIPOUHBIN niepexos (p-n nepexoxa). CrocoObl moayyeHus p-n
nepexoqa. PaBHOBECHBIN p-n nepexoa. Pe3knii v I1aBHBIN p-n NEPEXOABI.
TonmuHa o6egHEHHOTO ciosl. Pacnipenenenue noreHuana.

30HHas AMarpaMma Juis paBHOBECHOTO p-n nepexofa. [Ipsmoe u oOparHoe
BKJIIOUEHHE P-n niepexosa. OOpaTHbI TOK p-n epexoja, €ro COCTABISAIOLIHE.
W HXeK1Msl, SKCTPaKIUsl HEOCHOBHBIX HOCUTENEH 3apsijia B P-n NEPEXOE.
BrinpsamMieHne Ha p-n iepexoe.

EMKocTh p-n mepexoa. UacToTHbIE CBOHCTBA P-N Mepexo/ia, SKBUBAIEHTHAS CXeMa
nepexosia. PekoMOnHaIms TbIPOK B OOIACTH N U DJIEKTPOHOB B 00JIACTH P.
[TnockoctHoM auoxa. Toueunstit nuoz. [Ipo6oit p-n mepexona U ero MEXaHU3MBI
(JTaBUHHBIN, TYHHEJIBHBIN, TETUIOBOM, TOBEPXHOCTHBIN Mpo0oii). KoHTakT AByX
MOJIyITPOBOAHUKOB OAHOTO TUMA. OMUYeCKuil KOHTAKT. OCHOBHBIE TPEOOBaHUS U
CIIOCOOBI MOTYYEHUSI OMUYECKUX KOHTAKTOB.

dusnuecKkre MPUHIUITEI padoThl OUMOIsIpHOTO TpaH3ucTopa. CTpyKTypa u
pHepreTuyeckas quarpamma. MHxkeKius Hocuteneil. AKTUBHBIN PeXUM, PEXKUMBI
HACBILIEHUS 1 OTceuku. CXeMbl BKIIIOUEHUS TpaH3ucTopoB. Cxema ¢ oOuieil 0azol,
0OIINM SMUTTEPOM H KOJIEKTOpOM. OCHOBHBIE MapaMeTPhl B XapaKTePUCTHKU
ounonspHoro Tpansuctopa. Koaddurment ycunenus mo Toky. OOpaTHBbIi TOK
kosiektopa. IlpenensHast yactora Tpanzuctopa. JpeiidoBbie TpaH3UCTOPHI.
OCHOBHBIE XapaKTepUCTUKH JiperidoBoro Tpan3ucropa. Cxema ¢ oOumm

sMUTTEPOM. [1po0oii.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne Ne

SaHATUA|Ppa3aCIa)

HanmenoBanwne nim KpaTKO€ COACPKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO




qaCoB

®dusuka TBEPIOro Tena. BHyTpeHHAs cTpyKTypa TBEPABIX Tesl. CHlbl CBA3H.
CriocoObl OnUCaHUs COCTOSIHUSI MAKPOCKOTTUYECKOW CUCTEMBI.
TepmoanHaMHuueckoe onMcaHue KOJJIEKTUBA. XUMHUYECKUNA TOTEHIIUA.

! I Craructuyeckuit cnocod omMcaHus KOJIEKTUBA. MUKPOYACTHIIBI U KOJIJIEKTUB. 2
CootHomienus HeonpeaenéHHocTH [ elizendepra. BeipoxkieHHOE U
HEBBIPOJKICHHOE COCTOSHUSI.
[lonHas craructuyeckas QyHKIMs pacnpenenenns. OyHKIUN pacrpeaeseHusl.
) 1 Urcno cocTossHui st Mukpodactuil. @epMuoHs! u 0030HbI. Pacnipenenenue )
Makcgemna-boneimana. Pacnpenenenne @epmu-upaka. Pacnipenenenue bose-
OWHILITENHHA.
®du3zuka noaynpoBoAHUKOB. COOCTBEHHBIE U IPUMECHBIE TOTYITPOBOIHUKH. 3aKOH
3 2 |neitctBytonux macc. [Tonoxxenue ypoBast @epMu 1 KOHIIEHTPAIHST CBOOOTHBIX 2
HOCUTEJIEN 3apsI0B.
4 ) duznka moaynpoBOIHUKOB. CTaTUCTHKA HOCHUTEIIEH 3apsIOB B COOCTBEHHBIX U )
[MPUMECHBIX MOTYNPOBOJHUKAX.
5 3 KonraktHele siBneHus. KoHTakT AByx meTamioB. Pabora Beixoma. BuenHss u )
BHYTPEHHSISI KOHTAKTHBIE PA3HOCTH MTOTCHIINAIIOB.
6 3 KoHTakTHBIE SBJICHUS. BBINMPAMIISIONINI U HEBBITTPAMIISIOIINANA KOHTAKTHI METAJLIT- >
[OJIyITPOBOAHUK. OMUUYECKUI KOHTAKT.
DIeKTPOHHO-ABIPOYHBIN Tiepexo (p-n nepexon). TonmurHa 00eTHEHHOTO CIOS.
7 3 |Pacnpenenenue noreHuuana. 30HHas AMarpaMMa Juis paBHOBECHOTO p-n 2
rnepexosa.
[Ipsimoe 1 oOpaTHOE BKITIOYEHHE p-n mepexoaa. OOpaTHBIN TOK p-n Tepexoja, ero
8 3 |cocraBisomue. MH)ek1us, SKCTpaKIysl HEOCHOBHBIX HOCUTENEH 3apsija B p-n 2
repexoie.
5.3. JIaboparopHbie padoThI
Ne Ne Kox-
HanMmeHnoBanue min kpaTkoe cofepkaHue 1abopaTopHOi paboThI BO
3aHATUsA[pa3Iena
4acoB
VccnenoBanue a1eKTpoBaKyyMHOTO quozaa. Mccneayrorcst BolabTaMIIepHbIe
1 3 [X@PaKTEPHCTHKH IEKTPOBAKYYMHOTO IHOJA. Omnpenensiercss KOHTaKTHAs 4
[Pa3HOCTh MOTEHIMAJIOB KOHTAKTa JABYX METAJUIOB, TEMIIEpaTypa Karoja u padbora
BBIXO/1a U3 KaTOAA.
VccnenoBanue 3ME€KTPOHHO-ABIPOYHOIO niepexoaa. Mcenenyrores BoasraMnepHsie
2 3 [xapaKTEepHUCTUKH NIEKTPOHHO-ABIPOYHOTO NEPEXOAA, ONPEAEIIAIOTCA 4
K0X((OUIMEHT BBIIPSAMIICHUS U KOAPGUIIMEHT HETMHEHHOCTH.
3 4 VccnenoBanust OMNIONSPHBIX TPAH3UCTOPOB. MI3MepsIOTCS BXO/IHBIE U BBIXOAHbBIE 4
XapaKTePUCTUKH OUTIONSPHBIX TPaH3UCTOPOB B pexkumax ¢ OD u OBb.
VccnenoBanust OJIEBBIX TPaH3UCTOPOB. Mccnemyercs moneBoil TpaH3uCTop C
4 S5 |ynpasnstommm p-n-niepexoaom. M3yuaerca M/II-cTtpykrypa. Uccnenyercs 4
rosieBoii M/II1-TpaH3ucTop O BCTPOCHHBIM KaHAJIOM N-THIIA.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Beimonaenne CPC
Crmcok nmurepaTypsl (C yKa3aHHueM Kon-
[Monua CPC pa3zenoB, mMas, CTpaHuI) / ccbika Ha  [CemecTp| BO
pecypc JacoB
OYM]I, ocH. nut., 1, paznen 1, m. 1, ¢.24-
[ToaroroBka k 1abopaTopHbIM paboTam 95, ¢.101-105: pasnen 2. 1. 2. c.137-145: 4 16




pasnen 3, ¢.242-262, ¢.283-296, c.342-368.
CwmupHoB, FO.A. ®usznyeckue 0CHOBBI
DIIEKTPOHUKH. [ DIEKTPOHHBIN pecypc] /
10.A. Cmupnos, C.B. Cokonos, E.B. Turos.
— Onextpon. nanH. — CII6.: Jlans, 2013. —
560 c. — Pexxum goctyna:
http://e.lanbook.com/book/5856 — 3aru. ¢
bkpaHa. OYMJI, non. nut., 4, o1. 1, ¢.8-44;
1. 2, ¢.45-69; 1. 3, ¢.81-96; 1. 4, c.144-
158. I'mazaueB, A.B. ®u3ndeckrue OCHOBEI
DIIEKTPOHHKH. [ DIEKTPOHHBINA pecypc] / A.B.
[mazaues, B.I1. [letpoBud. — DIEKTpOH.
man. — Tomck : TITY, 2013. — 208 ¢c. —
Pexxum goctyna:
http://e.lanbook.com/book/45131 — 3ar. ¢
DKpaHa.

HOIIFOTOBKa K IPAaKTUICCKUM 3aHATHUAM

OYM/, ocH. nurt., 1, paznen 1, o 1, c.24-
95, c.101-105; pa3znen 2, 1. 2, c.137-145;
pazznen 3, ¢.242-262, ¢.283-296, c.342-368.
CmupHos, FO.A. ®usnveckre 0CHOBBI
DIIEKTPOHUKH. [ DIEKTPOHHBIN pecypc] /
10.A. Cmupnos, C.B. Cokonos, E.B. Tutos.
— Onexrpon. gaH. — CII6.: Jlans, 2013. —
560 c. — Pexxum pocryna:
http://e.lanbook.com/book/5856 — 3ari. ¢
bkpana. DYMJ, gomn. nut., 4, r. 1, ¢.8-44;
. 2, ¢.45-69; . 3, ¢.81-96; . 4, c.144-
158. I'ma3aueB, A.B. ®u3ndeckue OCHOBEI
DIIEKTPOHMKH. [ DJIEKTpOHHBIN pecypc] / A.B.
[nazaues, B.I1. [lerpoBuu. — DneKTpoH.
man. — Tomck : TITY, 2013. — 208 ¢c. —
Pexxum gocryna:
http://e.lanbook.com/book/45131 — 3armn. ¢
bkpana. OYM/, gomn. nut., 5, m. 1, c.4-12;
. 2, ¢.18-30; . 3, ¢.36-61; 1. 4, ¢.67-76.
Apucrtos, A.B. ®usznueckre 0CHOBBI
HiekTpoHUKU. COOPHHUK 3a/1a4 U TPUMEPHI
WX pEHICHUS: YIeOHO-METOIUIECKOe
nmocobwue. [DneKkTpoHHBIHN pecypc]| / A.B.
Apucros, B.I1. [lerpoBud. — D5eKTpoH.
man. — Tomck : TITY, 2015. — 100 ¢c. —
Pexxum gocryna:
http://e.lanbook.com/book/82842 — 3armn. ¢
bkpana. DYM/, gomn. awur., 3, r. 1,2,3.
Tepexos, B.A. 3a1ayHuK Mo 37€KTPOHHBIM
npubopam. [DneKTpoHHbIH pecypc] —
OnextpoH. nan. — CII6. : Jlans, 2016. —
280 c. — Pexum gocryna:
http://e.lanbook.com/book/76831 — 3aru. ¢
DKpaHa.

16

[ToaroroBka K sK3aMeHY

OYM/I, ocH. nut., 1, paznen 1, . 1, c.24-
95, c.101-105; paznmen 2, 1. 2, c.137-145;
pasnen 3, ¢.242-262, ¢.283-296, c.342-368.
CmupHoB, F0.A. ®uznveckre 0CHOBBI
DIIEKTPOHUKH. [ DIEKTPOHHBIN pecypc] /

10.A. Cmupnog, C.B. Coxkonos, E.B. Tutos.

10,5




— Onextpon. nanH. — CII6.: Jlans, 2013. —
560 c. — Pexxum goctyna:
http://e.lanbook.com/book/5856 — 3aru. ¢
bkpaHa. DYMJI, non. nut., 4, o1. 1, ¢.8-44;
1. 2, ¢.45-69; 1. 3, ¢.81-96; 1. 4, c.144-
158. I'mazaueB, A.B. ®u3ndeckue OCHOBEI
DIIEKTPOHHKH. [ DIEKTPOHHBIN pecypc] / A.B.
[mazaues, B.I1. [lerpoBud. — DIEKTPOH.
man. — Tomck : TITY, 2013. — 208 ¢c. —
Pexxum goctyna:
http://e.lanbook.com/book/45131 — 3ar. ¢
bkpaHa. OYM/JI, ocH. nur., 5, 1. 1, ¢.4-12;
. 2, ¢.18-30; . 3, ¢.36-61; . 4, c.67-76.
ApuctoB, A.B. ®usnyueckrue 0CHOBBI
2I1eKTpOHUKH. COOPHUK 3a7a4 ¥ IPUMEPHI
WX pelIeHUs: Y4eOHO-METOJUIECKOe
rmocobue. [DneKkTpoHHkIH pecypc] / A.B.
ApuctoB, B.I1. [letpoBud. — DneKTpoOH.
man. — Tomck : TITY, 2015. — 100 ¢. —
Pexxum goctyna:
http://e.lanbook.com/book/82842 — 3ar. ¢
DKpaHa.

W3yuenue pasnena "®dusnka
[MOTyTPOBOJHUKOB"

OYM/, ocH. nurt., 1, paznen 2, o 1, c.24-
95. CmupHoB, FO.A. ®usnveckre 0CHOBBI
DIIEKTPOHUKH. [ DIEKTPOHHBIN pecypc] /
10.A. Cmupnos, C.B. Cokonos, E.B. Tutos.
— Onexrpon. gaH. — CII6.: Jlans, 2013. —
560 c. — Pexxum pocryna:
http://e.lanbook.com/book/5856 — 3ari. ¢
bkpana. DYMJ, gomn. nut., 4, pa3nen 2, . 1,
c.6-13. I'ma3aueB, A.B. ®usnueckrue 0CHOBEI
DIIEKTPOHMKH. [ DIEKTPOHHBINA pecypc] / A.B.
[mazaues, B.I1. [letpoBuu. — DnekTpoH.
man. — Tomck : TITY, 2013. — 208 ¢c. —
Pexxum noctymna:
http://e.lanbook.com/book/45131 — 3ar. ¢

HKpaHa.

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KOHTpOJ'II) Ka4yCCTBa OCBOCHMU O6paSOBaTCHBHOfI IMporpaMmel OCYIICCTBIICTCA B

cootBeTcTBUH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kourpoabubie meponpusitus (KM)

Hazpanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJIBbHOTO (Bec [Topsimok HavuCIeHUs 6AITIOB
KM|mectp| xoHTposs MEpOTIpHSTHS Oamn eTcs B
1A
[Iposepka PI'P ocymectBisieTcs o
Texyrmii PacuerHo- OKOHYaHUU U3Yy4YEHHS COOTBETCTBYIOIIETO
1 4 KOHTPOITh rpaduyeckas | 1 3 |pasznena nuctmruinHbl. PI'P nomkHBI OBITE PK3aMeH
pabora 1 BBITIOJIHEHBI 1 O()OPMIICHBI B

COOTBCTCTBHHU C Tp€60BaHI/IHMI/I




METOIMYECKUX YKa3aHUN Kadenpol.

[Tpu olleHUBaHUYU PE3yIBTATOB
MEPOIPUSTHSI UCIIONIb3YeTCs OaIbHO-
PEUTHHTOBAsI CUCTEMA OICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekTopa oT 24.05.2019 . Ne 179).
Kpurepuun Hauncnenus 6amios (3a
KXY pacueTHO-TpaduIecKyro padory):
- pacuyeTHas U rpaduvecKasi 4acTu
BBITIOJTHEHBI BEPHO — 3 Oaa;

- pacyeTHas U rpaduvecKasi 4acTu
BEHITIOJTHEHBI BEPHO, HO IMEIOTCS
HETOYETHI HE BIIHSIONINE HA KOHSUHBIN
pe3ynbTar — 2 6anna;

- B pacyeTHOW u rpaduIeCcKoil 4acTax eCcTh
rpyOble 3aMeuaHusi, HO XOJ BBITOTHEHUS
BepeH — 1 Oamna;

- paboTa He MpeacTaBIeHa WIH COACPKUT
rpyobie ommOku — () 6aoB.
MaxkcuMaabHOE KOJIM4eCTBO 0aiioB — 3.
Becoroii ko durment meponpusatus (3a
KXy pacueTHoO-Tpadudeckoii pabory)
— 1.

Texymui
KOHTPOJIb

PacueTHo-
rpadgudeckas
pabora 2

[Iposepka PI'P ocymectBisercs no
OKOHYaHHMHU U3YUYEHHUSI COOTBETCTBYIOIIETO
pasnena qucuuruinHbl. PI'P momkHbI OBITH
BBITIOJIHEHBI 1 O)OPMIICHBI B
COOTBETCTBHUH C TPEOOBaHUSIMU
METOIMYECKUX YKa3aHUN Kaderpbl.

[Tpu olleHUBaHUYU Pe3yIBTATOB
MEpPOTIPUATHS UCHIONB3YETCsl OaJIILHO-
PEUTHHTOBAsI CUCTEMa OICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa TPUKA30M
pekropa ot 24.05.2019 . Ne 179).
Kputepun Hauucnenus 6amos (3a
KaXIyI0 pacuyeTHO-rpaduyeckyro padory):
- pacdyeTHas U rpaduvIecKast 4acTu
BBITOJIHEHBI BEpHO — 3 Oaa;

- pacdyeTHas U rpaduvIecKasi 4acTu
BBITOJIHEHBI BEPHO, HO UIMEIOTCS
HETOYETHI HE BIIHSIONINE HA KOHSUHBIN
pesynbrar — 2 0ana;

- B pacueTHOM U rpauyecKoi 4acTax ecTh
rpyOble 3aMeyaHtsl, HO XOJ BBITOJIHEHHS
BepeH — 1 Gam;

- paboTa He MpeaCcTaBIeHa WIH COACPKUT
rpyobie ommOku — () 6anos.
MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 3.
Becoroit ko durment meponpusatus (3a
KaX[yl0 pacueTHO-rpadudeckoii padbory)
— 1.

DK3aMCH

Texymnii
KOHTPOJIb

PacuetHo-
rpaduueckas
pabora 3

[Iposepka PI'P ocymecrtBisercs no
OKOHYaHUU U3y4YEHHS COOTBETCTBYIOIIETO

OK3aMCH|

paznena aucuumuinabl. PI'P nomkHb! OBITH




BBITIOJTHEHBI ¥ 0()OPMIICHBI B
COOTBETCTBUH C TPEOOBAHUSIMH
METOIMYECKUX YKa3aHUN Kadenpol.

[Tpu olleHUBaHUU PE3yIBTATOB
MEPOIIPUSTHSI UCIIONIBb3YeTCs 0aTbHO-
PEUTHHTOBAsI CUCTEMa OICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekropa oT 24.05.2019 . Ne 179).
Kpurepun nHauncnenus 6amios (3a
KXY pacueTHO-TpaduIecKyto padory):
- pacyeTHas U rpaduvecKasi 4acTu
BBITIOJTHEHBI BEPHO — 3 Oaa;

- pacyeTHas U rpaduvecKasi 4acTu
BBHITIOJTHEHBI BEPHO, HO IMEIOTCS
HETOYETHI HE BIIHSIONINE HA KOHSUHBIN
pe3ynbTar — 2 6annia;

- B pacyeTHOW u rpaduIecKoil 4acTax eCTh
rpyOblie 3aMeuaHusi, HO XOJ BHIITOTHEHUS
BepeH — 1 Gar;

- paboTa He MpeaCcTaBIeHa WIH COACPKUT
rpyobie ommOku — () 6aoB.
MaxkcuMaabHOE KOJIMYeCTBO 0aioB — 3.
Becoroii ko durment meponpusatus (3a
KXY pacueTHO-Tpadudeckoii padbory)
— 1.

Texymnii
KOHTPOJIb

3amura
n1abopaTopHOM
pabortsr 1

3ammTa 1a00paTopHON PabOTHI
OCYILECTBIISETCS MHIUBUIYAIBHO.
CTyieHTOM NPEeaoCTaABISIETCA
odopmiieHHBbIH 0TUET. OTIeHUBaETCA
KaueCcTBO O(OPMIIEHHUS, IPAaBUILHOCTD
BBIBOJIOB M OTBETHI HA BOIPOCHI (3a1aI0TCs
2 BOTIpOCA).

[Ipu olleHMBaHUU pe3yIbTATOB
MEPOIPUATHSI UCIIOJIb3yeTCs 0auIbHO-
pelTHHTOBas cCUCTEMa OLICHUBAHUS
pe3yabTaTOB yUeOHOM NeSTEIIbHOCTH
oOyuaronuxcs (yTBepKIeHa IpUKa3oM
pekropa ot 24.05.2019 . Ne 179)
OOmii 6asuT MU OLIEHKE CKJIABIBACTCS
13 CIeyIONINX MoKa3aTesnel (3a Kax Iyt
maboparopHyo padoTy):

- IPUBEJICHEI BCE N3MEPSEMBbIC
XapaKTePUCTUKH U PACCUUTAHHBIE
napameTpsl — 1 6an;

- BBIBOJIBI JIOTHUHBI U 000CHOBAHBI — |
Oa;

- oopmiIeHHEe PabOThl COOTBETCTBYET
TpeboBaHusM — 1 Oa;

- IPaBUJIBHBIN OTBET Ha OJIMH BOIpoc — 1
Oann.

MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 5.
BecoBoii koaddunimeHT meponpusTus (3a
KaX1yro JabopaTopHyto paboty) — 1.

OK3aMCH

Texymnii
KOHTPOJIb

3amura
nabopaTopHoO

3amura 1a00paTopHON pabOThI

OCYIIECTBIISIETCS UHIUBUIYAIBHO.

OK3aMCH




paboTsI 2

CryneHToM MpeaoCTaBIsIeTCs
odopMieHHBIN 0TYET. OTICHUBAETCS
Ka4eCcTBO OOPMIICHUS, IPABUIBLHOCTH
BBIBOJIOB U OTBETHI Ha BOIIPOCHI (3a/1a10TCA
2 BOMpOCA).

[Ipu oneHMBaHUM PE3YIBTATOB
MEPOIPUSTHSI UCIIONIb3YeTCs OauTbHO-
PEUTHHIOBas CUCTEMA OLEHUBAHUS
PE3YIBTATOB YIEOHOU NESTEIIEHOCTH
oOydarommxcs (yTBepKaeHa MTPUKA30M
pekTopa ot 24.05.2019 . Ne 179)
OOmmii 6amt mpy OIEHKE CKIIAIBIBACTCS
13 CIeMYIONINX TToKa3aTelnel (3a KaxkIyro
mabopaTopHyto paboTy):

- IPUBE/ICHBI BCE U3MEPSIEMbIE
XapaKTePUCTUKH U PaCCUUTaAHHbBIE
napameTpsl — 1 6an;

- BBIBOJIbI JIOTUYHBI 1 0O0CHOBAHBI — |
0a;

- ohopmiteHHEe pabOThl COOTBETCTBYET
TpeboBaHusM — 1 Ga;

- IPaBUJIbHBIA OTBET HA OJMH BOIpoc — |
Oam.

MaxkcumanbHOE KOJTM4eCcTBO 0aioB — 5.
BecoBoit koaddutineHT MmeponpusTus (3a
KK Tyto JaboparopHyro padory) — 1.

Texymnii
KOHTPOJIb

3amura
n1abopaTopHOM
pabotsl 3

3ammTa 1a00paTopHON PabOTHI
OCYILECTBIISETCS MHIUBUIYAIBHO.
CTyieHTOM NPEeaoCTaABISIETCA
odopmiieHHBbIH 0TUET. OTIeHUBaETCA
KaueCcTBO O(OPMIIEHHUS, IPAaBUILHOCTD
BBIBOJIOB M OTBETHI HA BOIPOCHI (3a1aI0TCs
2 BOTIpOCA).

[Ipu olleHMBaHUU pe3yIbTATOB
MEPOIPUATHSI UCIIOJIb3yeTCs 0auIbHO-
pelTHHTOBas cCUCTEMa OLICHUBAHUS
pe3yabTaTOB yUeOHOM NeSTEIIbHOCTH
oOyuaronuxcs (yTBepKIeHa IpUKa3oM
pekropa ot 24.05.2019 . Ne 179)
OOmii 6asuT MU OLIEHKE CKJIABIBACTCS
13 CIeyIONINX MoKa3aTesnel (3a Kax Iyt
maboparopHyo padoTy):

- IPUBEJICHEI BCE N3MEPSEMBbIC
XapaKTePUCTUKH U PACCUUTAHHBIE
napameTpsl — 1 6an;

- BBIBOJIBI JIOTHUHBI U 000CHOBAHBI — |
Oa;

- oopmiIeHHEe PabOThl COOTBETCTBYET
TpeboBaHusM — 1 Oa;

- IPaBUJIBHBIN OTBET Ha OJIMH BOIpoc — 1
Oann.

MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 5.
BecoBoii koaddunimeHT meponpusTus (3a
KaX1yro JabopaTopHyto paboty) — 1.

OK3aMCH

Texymnii
KOHTPOJIb

3amura
nabopaTopHoO

3amura 1a00paTopHON pabOThI

OCYIIECTBIISIETCS UHIUBUIYAIBHO.

OK3aMCH




pabotsl 4

CryneHToM MpeaoCTaBIsIeTCs
odopMieHHBIN 0TYET. OTICHUBAETCS
Ka4eCcTBO OOPMIICHUS, IPABUIBLHOCTH
BBIBOJIOB U OTBETHI Ha BOIIPOCHI (3a/1a10TCA
2 BOMpOCA).

[Ipu oneHMBaHUM PE3YIBTATOB
MEPOIPUSTHSI UCIIONIb3YeTCs OauTbHO-
PEUTHHIOBas CUCTEMA OLEHUBAHUS
PE3YIBTATOB YIEOHOU NESTEIIEHOCTH
oOydarommxcs (yTBepKaeHa MTPUKA30M
pekTopa ot 24.05.2019 . Ne 179)
OOmmii 6amt mpy OIEHKE CKIIAIBIBACTCS
13 CIeMYIONINX TToKa3aTelnel (3a KaxkIyro
mabopaTopHyto paboTy):

- IPUBE/ICHBI BCE U3MEPSIEMbIE
XapaKTePUCTUKH U PaCCUUTaAHHbBIE
napameTpsl — 1 6an;

- BBIBOJIbI JIOTUYHBI 1 0O0CHOBAHBI — |
0a;

- ohopmiteHHEe pabOThl COOTBETCTBYET
TpeboBaHusM — 1 Ga;

- IPaBUJIbHBIA OTBET HA OJMH BOIpoc — |
Oam.

MaxkcumanbHOE KOJTM4eCcTBO 0aioB — 5.
BecoBoit koaddutineHT MmeponpusTus (3a
KK Tyto JaboparopHyro padory) — 1.

bonyc

bonycHoe
3a/1aHKe

0,75

CryneHT npencraBisieT KOuu
TTOKYMEHTOB, TTOJTBEPKIAIOIIHNE TOOSTY
WU y4acTHE B MPEAMETHBIX OJTMMITHA]IAX
M0 TeMaM AUCUUILINHGL. [Ipu olleHnBaHun
PE3YJIBTaTOB MEPOIPUATHS UCTIOB3YETCS
0aIIbHO-PEUTUHTOBAS CHCTEMA
OIICHUBAHUS PE3YIbTATOB yUeOHOMH
NeSTebHOCTH 00y4aroIInuXCs
(YyTBepikJeHa MPUKa30M pEKTOpa OT
24.05.2019 1. Ne 179). MakcumanbHO
BO3MOXKHAsI BEJTMYMHA OOHYyC-peUTHHTa
+15 %.

OK3aMCH

Kypcosas
[paboTa/mpoeKT

Kypcosas
pabora

100

TexHUUeCcKoe 3aJaHNE BbIIACTCS B
[IEPBYIO HEEIIO CEMECTpa. 3a JBE HEEIH
710 OKOHYAaHMSI CEMECTPA CTYAEHT CIAET
[IPENOJABATEIIO MOACHUTEIBHYIO 3aIIHCKY.
[IpenionaBarenb BHICTABIISIET
[peIBAPUTEIbHYIO OLEHKY U JTOIyCKaeT
CTYJIEHTA K 3allUTE.

B nocnenHIon Heeno ceMecTpa
rpoBoauTcs 3amura KP.

Ha 3amuTy cTyaeHT npenocTaBiseT:

1. Pa3BepHyTO€ TEXHUYECKOE 3aJaHUE.

2. [IporpaMMHBII IPOTYKT.

3. IlosgcHuTenbHy!O 3anucky Ha 20-25
CTpaHULIAX B OTIIEYaTaHHOM BHJIE,
COZIEpIKallyI0 OIMCaHue Pa3paboOTKH U
COOTBETCTBYIOIINE WIITFOCTPALUH.

3amnmra KypcoBOi paOOThI BHITIOIHIETCS B

Kyp-
COBBIE
paboTHI




¢dbopMe ycTHOTO cobeceIOBaHMUS.

Ha 3ammre ctyaeHT KOpoTKo (3-5 MuH.)
TOKJIaJIbIBACT 00 OCHOBHBIX MPOEKTHBIX
PEIICHSIX, TPUHSATHIX B MPOIIECCE
pa3paboTKH, U OTBEYAET HA BOIPOCHI
npernofasaress. [Ipu oneHnBaHUN
PE3YJILTATOB MCPONPUATUSA UCIIOJIB3YyCTCA
0aJUTbHO-PEUTHHTOBAsI CUCTEMA
OLIEHMBAHUS PE3yJIbTAaTOB YueOHOU
NesITeTbHOCTH 00yUYaroIInuXCst
(YyTBeprkJieHa IPUKA30M pPEKTOpa OT
24.05.2019 1. Ne 179).

[Tokazarenu olleHUBaHUA:

— CoOoTBeTCTBHE TEXHUIECKOMY 3a/IaHUIO:
30 6aIoB — MOJTHOE COOTBETCTBHE
TEXHUYECKOMY 3aJaHHIO,
PaboTOCITOCOOHOCTH BO BCEX PEKMMAX;
20 6aJIsIoB — TIOJTHOE COOTBETCTBUE
TEXHUYIECKOMY 3aJIaHUIO,
PaboTOCIIOCOOHOCTH B TIOAABIISIONIEM
OOJIBIITMHCTBE PEKUMOB;

10 6an10B — HE MOJIHOE COOTBETCTBHE
TEXHUYIECKOMY 3aJIaHUIO,
PaboTOCTIOCOOHOCTH TONBKO B YaCTH
PEKUMOB;

0 6ayToB — HE COOTBETCTBHE
TEXHUYECKOMY 3aJIaHUIO,
HEPabOTOCITOCOOHOCTh UITH
PaboTOCITOCOOHOCTH TOJIBKO B MaJIOM
JaCTH PEIKUMOB.

— KauecTBO MOSICHUTEIIBHOM 3aIIUCKU:

30 6anI0B — IMOSCHUTEIbHAS 3aIHCcKa
MMEET JIOTUYHOE, ITOCIE0BATEILHOE
W3JI0KEHHE MaTepuaa ¢
COOTBETCTBYIOIITUMH BBIBOJIAMHU U
000CHOBAaHHBIMU IOJIOKEHHUSIMH;

20 6aj1I0B — MOACHUTENIbHAS 3aIIHCKa
MMEET TPAMOTHO M3JI0KEHHYIO
TEOPETUYECKYIO ITIaBy, B HEU
MPEACTABICHBI JJOCTATOYHO MOIPOOHBII
aHaJIN3 U KPUTUYECKUH pa3zdoop
MPaKTUYECKOH JCSITCIBHOCTH,
[OCJIEI0BATEIbHOE U3JI0KEHUE MaTepraa
C COOTBETCTBYIOIIMMH BBIBOJIAMH, OTHAKO
C HE BIOJHE 000CHOBAHHBIMHU
MOJIOKEHUSIMU;

10 6a110B — MOSCHUTEIbHAS 3aIIHCKa
MMEET TEOPETHUECKYIO TJIaBy, Oa3upyeTcst
Ha TPaKTUYECKOM MaTepuaie, HO UMeeT
[MOBEPXHOCTHBIN aHAIN3, B HEH
[IPOCMATPUBAETCSI HEMOCIIEI0BATEILHOCTh
W3JI0KECHHSI MaTepuaa, MpeCTaBICHBI
HEOOOCHOBAHHBIE TOJIOKEHUS,

0 6anI0B — MOSACHUTEIbHAS 3alMCcKa He




MMECT aHalIn3a, HE OTBEUACT
TpeOOBaHUSAM, U3JIO)KEHHBIM B
METOMYECKUX PEKOMEHIANUAX KaeIphl.
B paGote HeT BHIBOIOB TMOO OHU HOCSIT
NICKJIApaTUBHBIN XapakTep.

— 3amuTa KypcoBOi paOOTHI:

40 6ayIoB — IIPH 3aIIUTE CTYACHT
MMOKa3bIBACT IITyOOKOE 3HaHHE BOIIPOCOB
TEeMbI, CBOOOTHO OTNIEpUPYET AAaHHBIMU
HCCJICO0OBaHUs, BHOCUT 000CHOBaHHEIE
MpeI0KEeHHUS, JIETKO OTBEYaeT Ha
IMIOCTABJICHHBIC BOIIPOCHI;

30 6aIoB — MPH 3aIIUTE CTYACHT
I[MIOKa3bIBACT 3HAHUC BOIIPOCOB TCMHBI,
OTIepUpPYET JaHHBIMU UCCIIEJOBAHUS,
BHOCHUT MPCIJIOKCHUA 11O TEMC
HCCIe0BaHmsl, 0€3 0COOBIX 3aTPYTHEHUI
OTBCYACT HA IMOCTABJICHHBIC BOIIPOCHI;

10 6aI0B — MpH 3aIIUTE CTYACHT
[IPOSABIISIET HEYBEPEHHOCTD, ITIOKA3BIBAET
ciaboe 3HaHHE BOIIPOCOB TEMBbI, HE BCET/Ia
AaCT UCUCPIILIBAIOIINEC
apryMEeHTHPOBAaHHBIE OTBETHI HA 3a/IaHHBIE
BOTIPOCHI;

0 6annoB — pH 3aIUTE CTYACHT
3ATPYAHACTCA OTBCYATh HA MOCTABJICHHBIC
BOIPOCHI 110 €€ TeMe, HE 3HAET TEOPUHU
BOTIPOCA, TIPU OTBETE JOMyCKAeT
CYIIIECTBEHHBIC OITHOKH.

MaxkcuMaabHOE KOJIM4eCTBO 0alioB —
100.

10

[Tpome-
KYTOUHAS
arTecTanus

[IpomexyTouHas
aTTecTanus

[TpomexyTouHast aTTecTaIUs IPOBOJUTCS
B (popme OTBETOB Ha BOIIPOCHI,
npuBeACHHBIE B Ousere. KoHTposbHbIE
MEPOTIPUSATHS TPOMEKYTOTHOMH
aTTeCTallMy MPOBOAATCS BO BpeMs
bk3ameHa. [Ipu olleHUBaHUN pe3yIbTaToOB
MEpPOTPUATHS UCHIONB3YETCsI OaIIILHO-
PEUTHHTOBAsI CUCTEMa OIICHUBAHUS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekropa ot 24.05.2019 . Ne 179).

Ha sk3ameHe 3a OTBETHI HAYUCIISIETCS:

5 6amioB - 85-100% npaBUIIbHBIX
OTBETOB;

4 6ana - 75-85% npaBUIIBHBIX OTBETOB,;
3 6amna - 60-74% npaBUIHLHBIX OTBETOB;
2 6aia - 40-59% npaBUIIBHBIX OTBETOB,;
1 6amnn - menee 40% mpaBUIIbHBIX
OTBETOB;

0 6anoB - CTYACHT HC sABUJICA HAa DK3aMCH.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA




MPOMEKYTOUHOH
aTTecTaluu

Bun

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUs

9K3aMCH

Ha sk3ameHe npoucXoquT OlleHUBaHUE YYEOHOM JAesITeIbHOCTH
00yJaroIuXxcs 1Mo TUCIHUILINHE Ha OCHOBE TIOYYEHHBIX OIICHOK 32
KOHTPOJIbHO-PEUTHHIOBBIE MEPOIIPUSATHS TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHOM arrectanuu. [Ipy onieHMBaHNN pe3yapTaToB
yueOHO e TeTbHOCTH 00yUaloIIerocs Mo AUCIUILTTHE
WCTIONB3YeTCs OAITbHO-PEHTHHTOBAsI CHCTEMa OLICHUBAHUS
Pe3yNbTaToB y4eOHOH JIesTeIbHOCTH o0y4aronuxcs (yTBepKIeHa
npuka3zoM pextopa ot 24.05.2019 . Ne 179). Kpurepuu
ouenuBanua OtnuuHo: BennmunHa peifitunra o0ydaromerocs mno
mucrumiuHe 85...100 %. Xopomo: Benuunna peiitunra
oOyuaromerocs no aucuuruinye 75...84 %. Y1oBIeTBOPUTENHHO:
Benuunna peiitunra obyuaromierocs o gucuuruivae 60...74 %.
HeynosnerBoputenbHo: BennunHa peifTunra o0y4aromerocs mno
mucuumnge 0...59 %.

B cooTBeTCTBUH
cmm. 2.5,2.6
I lonoxxenus

6.3. OueHo4yHbIe MATEPUAJIBI

KommereHmn

Pesynbrarer 00ydeHus

10

YK-1

3HAcT: OCHOBHBIC TMOJIOXKCHUS, 3aKOHBI U METOAbI CCTCCTBCHHBIX HAYK,
TCHACHIWHN Pa3BUTHA DJICKTPOHUKN

YK-1

'YMeeT: IpeCTaBIsATh aJJleKBaTHYI0O COBPEMEHHOMY YPOBHIO 3HaHUMN
Hay4HYI0 KapTUHY MUpa, HAXOIUTh U aHAJTU3UPOBATh UHPOPMAIUIO O
AIIEKTPOHHBIX YCTPOICTBAX; MOJIB30BaThCSI MOHOTpAPUUECKOH U
MEPUONYECKON HAyYHO-TEXHUYECKON JINTEPaTypoit

YK-1

VMeeT npakTUYeCKUid OMbIT: paboThl ¢ HH(OPMAITMOHHBIMHU CHCTEMaMH,
(U3HKO-MaTEMAaTHYECKUM anmapaTtoM U GU3NISCKUMU MOJICIISIMH
PIIEKTPOHHBIX YCTPONCTB

[K-11

3HAeT: eCTeCTBEHHOHAYUHYIO CYHUTHOCTh (pU3HMUeCcKuX Mmpooiem,
BO3ZHUKAIOIIUX MPU aHAIN3E AJIEKTPOHHBIX TPHUOOPOB

[1K-11

'YMeeT: MpUMEHSATH Ul PeLIeHNs aIeKBATHBIN 110 CIIOXKHOCTH (pU3HKO-
MaTeMaTU4eCKUH anmapar U IpUMEHATh (U3HYeCcKre MOJIEH JIIs
HIIEKTPOHHBIX TPUOOPOB.

[1K-11

lMeeT NpaKTUYECKUI OMIBIT: BBIABIIATH €CTECTBEHHOHAYUYHYIO CYIIIHOCTh
po0JieM, BOSHUKAIOIIMX IpY aHAIN3€ (PU3NYECKUX MTPOLIECCOB B
HIIEKTPOHHBIX IPUOOpPAX, MPUBJIEKATh JAJISl UX PEIICHUs aJIeKBaTHbIHI
(u3HMKO-MaTeMaTUYECKUN anmnapar; IPOBOAUTH SKCIIEPUMEHTAJIbHBIE
MCCIIeIOBaHUS AIIEKTPOHHBIX IPUOOPOB M HCIOIb30BATh
MH(}OPMAIIMOHHBIE TEXHOJIOTHU

cDOH,Z[I)I OOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHHAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHUue TUCHUIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

1. Cwmupnos, HO. A. ®usnueckrue 0CHOBBI AIeKTpoHUKH [ Tekcr] yueo.
nocoOue JIsi By30B 110 HAIIPABJICHUSM "DIIEKTPOIHEPTETHUKA U U JIEKTPOTEXHUKA" 1
ap. 10. A. Cmupnos, C. B. Cokonos, E. B. Tutos. - U3na. 2-e, ucnp. - CII6. u 1p.:
Jlannw, 2013. - 560 c. un., Tabm.




2.  Enudanos, I'. U. TBepaoTenbHas 37IeKTpoHHKa Y4eO. 171 By30B I10
cnen."Pagnodusuka u snexrpon." I. . Enudanos, FO. A. Moma. - M.: Briciias
mkoja, 1986. - 303 c. ui.

3. Ilyka, A. A. Dnexrponuka [ Tekcr] yue6HOE mocobue /Jis By30B 1O
HarnpasieHuo 654100 - DnexkrpoHuka u MukposnekTponuka A. A. lllyxka. - 2-e u3n.,
nepepal. u xom. - CI16.: BXB-Ilerepoypr, 2012. - 739 c. u.

0) OononHumenvbHas Iumepamypa:
1. Enudanos, I . ®usuka tBepaoro Tena Yued. nocodue st BTy30B I
N. Enudanos. - 2-e u3a., nepepad. u aom. - M.: Beiciuas mkona, 1977. - 288 c. ui.
2.  Enudanos, I. Y. ®uzndeckre 0CHOBbI KOHCTPYUPOBAHUS U
texHosoruu POA u OBA Vueb. nocobue s By30B . . Enudanos, 0. A. Mowma.
- M.: Cogerckoe paauno, 1979. - 352 c. uan.
3. Iyka, A. A. Dnexrponuka [ Tekct] yue6HOE mocobue /iJis By30B 1O

HanpasieHuo 654100 - DnexkrpoHuka u MukpoasiekTponuka A. A. Illyxka. - 2-e u3n.,
nepepad. u jom. - CI16.: BXB-Iletepoypr, 2008. - 739 c. un.

8) omeuecmeenHvle U 3apyOedrHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. ®wuzuka TBEPAOrO TENA, HAYY.-TEOPET. )KYPH., Poc. akan. Hayk,
Otnenenue oo, ¢pu3nKku U actpoHomuu, Ous.-texH. uH-T uM. A. @ Uoddoe.
2. CoBpemenHnas anekrponnka. — M.: U3narensctBo OO0 «CTA-
[TPECC». KypHan 11 cnenuaaucToB.

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  Eropos, H.M. Onekrponnka. Bepcus 1.0 [DnexrpoHHbIil pecypc]:
koHcrekT Jekiuit/ H. M. Eropos. — Dnekrpon, naH. (3 M6). — Kpacnospck: UK
Cdy, 2008. — (Onexrponuka: YMK]] Ne 48-2007 / pyk. TBopu. KosuiektuBa H. M.
EropoB). — 1 anekrpon, ont. guck (I) VI)).

U3 HUX: yuebHO-Memooudeckoe obecnedenue camocmoamenbHou pabomul cnyoenma:
1. Eropos, H.M. Onekrponuka. Bepcus 1.0 [DnekrpoHHsIii pecypcl]:
xkoHcnekT Jiekiuit/ H. M. Eropos. — Onektpos, aaH. (3 M6). — Kpacnospck: UIIK
CdYy, 2008. — (Onexrponuka: YMK/] Ne 48-2007 / pyk. TBopu. kosutektuBa H. M.
Eropog). — 1 anektpoHn, ont. auck (I) VI)).

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaunmenoBanue
No Bun peeypea s | bubnmorpaduyeckoe onrcanme
JUTEPATyphI AIIEKTPOHHOMH
dhopme
S CKTPOHHO- CwmupHOB, HO.A. ®n3ndeckne 0CHOBBI JIEKTPOHUKH.
OCHOBHAS P [DnexTponnsii pecypc] / FO.A. Cmupnos, C.B. Coxkonos, E.B.
1 sreparypa cHcTeMa TutoB. — Dnekrpon. nan. — CII6.: Jlanp, 2013. — 560 c. —
Pexxum noctyna: http://e.lanbook.com/book/5856 — 3ari. ¢
n3aarenbeTBa JlaHb
DKpaHa.
DIEeKTPOHHO- Enudanos, ['U. ®usuka TBepaoro Tena. [ DIeKTpOHHBIHN
) OcHoBHas OoubmmoTeyHast pecypc] — Dnektpon. gan. — CIIO. : Jlanp, 2011. — 288 ¢. —
nuTeparypa cucTema Pexum noctyna: http://e.lanbook.com/book/2023 — 3ar. ¢
n3narenbcTBa JlaHb [PKpaHa.




DNEKTPOHHO- Tepexos, B.A. 3agauHuK M0 MEKTPOHHBIM IPHOOpaM.
3 JlonomHUTENBHAS [OMONMHOTEYHAS [DnexTponHsIil pecypc] — Dnekrpod. nan. — CII6. : Jlans,
nuTeparypa cucTemMa 2016. — 280 c¢. — Pexxum gocrtyna:
n3narenbcTBa Jlans |http://e.Janbook.com/book/76831 — 3ari. ¢ skpana.
DIIEKTPOHHO- [1a3aueB, A.B. ®uznueckre 0CHOBBI AIEKTPOHUKH.
4 JlonoiHUTENbHAs [OUOIHOTEeUHAs [Onexrponnslii pecypc] / A.B. I'mazaues, B.I1. [lerpoBuu. —
niTeparypa cucrema OnektpoH. nan. — Tomck : TITY, 2013. — 208 ¢. — Pexum
n3narenbcTBa Jlanb [noctymna: http://e.lanbook.com/book/45131 — 3aru1. ¢ skpaHa.
ApuctoB, A.B. ®uzndeckrie 0CHOBBI AeKTPOHUKH. COOpHUK
DIEKTPOHHO- 3a/1a4 ¥ IpUMEpPBI UX PElICHUs: yueOHO-METOANYECKOE
5 JlonoiaHUTeNbHAs [OMOIHOTEeUHAs nocobue. [DnexTpoHHsIi pecype] / A.B. Apucros, B.IL
nuTepaTypa cucTema [lerpoBuy. — DOnektpoH. aaH. — Tomck : TITY, 2015. — 100
u3narenbeTBa Jlans (. — Pexum gocrtyna: http://e.lanbook.com/book/82842 —
3ari. ¢ sKpaHa.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. Microsoft-Office(6eccpouno)

2. Autodesk-Eductional Master Suite (AutoCAD, AutoCAD Architecture, AutoCAD
Civil 3D, AutoCAD Inventor Professional Suite, AutoCAD Raster Design, MEP,
Map 3D, Electrical, 3ds Max Design, Revit Architecture, Revit Structure,
Revit(6eccpouno)

[Tepeuens ncnoab3yeMbIx NpodeccruoHalbHBIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX

CIIPABOYHBIX CUCTCM:

1. -baza nanasix BUHUTU PAH(6eccpouno)
2. -Undopmarmonnsie pecypcebt GUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue 1 CIUTTHHbI

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,

. Ne
Bun 3anaruit ayn IpeAyCTaHOBJIEHHOE IPOrpaMMHOE 0OecieueHre, UCTI0NIb3yeMOoe IS
ol pa3IUYHbIX BUJIOB 3aHATUI
1012 .
Jlexuuun (36) KomnbroTep, MpOeKLIMOHHBIN annapar, MHTEPHET.
Jlaboparopusi OCHOB MUKPO- U HAHOIEKTPOHUKHU. KoMIbroTEpHI,
IIpakTrueckue 1017 [TORKIIOUCHHBIE K CETH WHTEpHeT, C MakeToM MPHUKIATHBIX TPOTPaMM,
3aHATUA U (36) CHelHaIN3UpOBaHHOE IpOrpaMMHoOe obecrieueHue. JleMoHCTpaloHHbIe
CEMUHapbI 00pa3ibl 71eMeHTOB: Pa3nyHble MOTyNpOBOIHUKOBBIE U MUKPO3JIEKTPOHHBIE
prOOpbI, 00pa3lbl pagloMaTepraioB U U3AEIUs U3 HUX.
JlaGoparopusi OCHOB MUKPO- U HAHOIEKTPOHUKHU. MaKeThl 1TabopaToOpHbIX
pabot; ucrounuku nutanus nocrosHHoro Toka GWINSTEK GPR-3060D;
WCIIBITATE]Ib MaJIOMOIIIHBIX TPAH3UCTOPOB U 1uoa0B JI2-54, xapakrepuorpad
JlaGoparopusie 1017
TR-4802, ucnpiTarens nojaeBbIX TpaH3ucTOpoB J12-48. KomnbroTepsl,
3aHATHUS (36)

[TOJIKJIFOUEHHBIE K ceTH VIHTEepHET, ¢ MakeTOM IPUKIIAIHBIX IPOTrpaMM,
CIeLMaIN3UPOBaHHOE NPOrpaMMHOE oOecrieueHue. YaaaeHHbII TepMUHAIbHBINA
TOCTYT K CYIIEpKOMIIBIOTEDY.




