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AHHOTaNINA

JucuuiuimHa «OJEeKTPOHUKA» BXOIUT B 00pa30BaTENIbHYI0 NPOTrpaMMy BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
12.03.01 «I[IpubopocTpoeHre»  HampaBICHHOCTH  «TeXHOJOTHSI ~ a3POKOCMHYECKOTO
npudopocTpoeHus». Jucuummna peanusyercs kadeapoit «Ne23».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETEHITHIA:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/Ibl MATEMaTUYECKOI0 aHAIN3a U MOJCINPOBAHUS B MH)KEHEPHOU NEATENbHOCTH, CBSI3aHHON
C TMPOEKTHPOBAHHMEM U KOHCTPYMPOBAHHUEM, TEXHOJOTHUSMHU IPOU3BOJCTBA MPUOOPOB U
KOMIUIEKCOB IIUPOKOI0 Ha3HAUECHUSD»

OIIK-5 «CnocobeHn yuacTBOBaTh B  pa3paOOTKE TEKCTOBOH, MPOCKTHOM |
KOHCTPYKTOPCKOHN JOKYMEHTALIMM B COOTBETCTBUU C HOPMATUBHBIMU TPEOOBaHUSIMMI

CopepxaHue UCUUIUIMHBI OXBaThIBAa€T KPYI BOIMPOCOB, CBA3AHHBIX C H3YYCHHEM
(¢u3MUeCKUX TNPUHIMIIOB JEHCTBHS, XapaKTEPUCTHK, MOJAENeH U  OCOOCHHOCTEH B
PaIMOTEXHUYECKUX LIETISIX OCHOBHBIX TUIIOB aKTUBHBIX IPUOOPOB, MPUHIIUIIOB UX MOCTPOCHUS U

MEXaHM3MOB BIIMSHHUS YCIOBUH 3KCIUTyaTallud Ha pabOTy aKTUBHBIX PUOOPOB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTo Tmporecca: JEKIuH, JabopaTopHble pabOThI, CaMOCTOSATENbHAs paboTa CTylEHTa,
KOHCYJIbTaIl1H.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOLIIME BUABI KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mas TpyA0EMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT 5 3adeTHBIX enuHuIl, 180
YacoB.

SA3bIk 00yUeHUs 110 AUCIUTUIMHE «PYCCKUM»



1. IlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTUHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro mpenosaBaHusl IUCHMIUIMHBI «DJIEKTPOHUKA» SIBISETCS U3YUYEHHE CTYACHTAMH
(U3HYECKUX PUHITUIIOB JICHCTBUS, XapaKTEPUCTUK, MOJICICH U OCOOCHHOCTEH UCTIONB30BaHUS B
PaIMOTEXHUYECKUX LIETSAX OCHOBHBIX THIIOB aKTUBHBIX NMPUOOPOB, MPUHIIUIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTUH MUKPOIJIEKTPOHHBIX LIENEN, MEXaHU3MOB BIIUSIHUS YCIOBUM JKCILTyaTallMy Ha
paboTy aKTUBHBIX NMPUOOPOB U MUKPOIIEKTPOHHBIX Liened. [Ipu u3ydeHuu 3Toi AUCHMITITUHBI
3aKJIaJIBIBAIOTCSL  OCHOBBI  3HAHUM, [MO3BOJISIIOIIMX YMEJIO HCIIOJIb30BaTh COBPEMEHHYIO
3JIEeMEHTHYI0 0a3y paauo3JeKTPOHUKHU U MOHUMATh TEHJICHLUHU U MEPCIEKTUBBI €€ Pa3BUTHUS U
MPAKTUYECKOTO HCIIOJIb30BAHMUS;, IPUOOPETAIOTCS HABBIKU pacueTa PeKUMOB aKTHBHBIX TPHUOOPOB
B 3JICKTPOHHBIX LEMAX, HKCIEPUMEHTAIBbHOIO HCCIEIOBAHUS UX XapaKTEPUCTUK, HU3MEPEHUs
apaMeTpoB U MOCTPOCHUS 0A30BBIX SYEEK PICKTPOHHBIX IETICH, COIepPIKALTUX TaKUe TPUOOPHI.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON YacTH 00pa30BaTENILHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IaHUPYEMBIX PE3YJIBTATOB OOYUEHHS 10 JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbpTare m3yueHHs NUCHMIUIMHBI OOyYaroIIUics IOJDKEH 00iajarh CieqyIoUMH
KOMITETEHIIMSIMUA HJTH WX 9acTsAMH. KoMIeTeHIINY M WHAMKATOPHI UX JOCTHKCHHS NPUBEICHHI B

Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpymnmna)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ W HAMMCHOBAHHC MHAHWKATOpa

KOMIICTCHIIUHN

ObmenpodeccuoHanbHbIe

1 OOIIeHKEHEPHbIE
3HaHUS, METOJIbI
MaTeMaTH4eCKOro
aHanu3a u
MOJEJIUPOBAHUS B
WHKEHEPHOU
JeSATEeIbHOCTH,
CBSI3aHHOM C
MIPOEKTUPOBAHUEM U
KOHCTPYUPOBAHUEM,
TEXHOJIOTHSIMU
MPOU3BOJICTBA
pruOOpoB U
KOMILJIEKCOB
HITUPOKOTO
Ha3HA4YEHMs

KOMIIETEHIIUH KOMIETEHIIUU JIOCTHUKEHUS] KOMIIETEHIIUU
OIIK-1 Criocoben
IPUMEHSATh
ecrectBeHHOHayuyHble | OIIK-1.3.1 3HaTh (pyHIaMeHTaNbHbIE

3aKOHBI IPUPO/IbI, OCHOBHbBIE
¢u3nyecKue 1 MaTeMaTUYECKHE 3aKOHbI
OIIK-1.¥.1 ymeTs npuMeHATh
€CTECTBEHHOHAYYHbIE 3HAHUS, METOIbI
MaTEMaTHYECKOT0 aHaIN3a U
MOJIETTUPOBAHUS B MHXKEHEPHOU
JESATEIILHOCTH, CBS3aHHOM C
IIPOEKTUPOBAHUEM U TEXHOJIOTUSIMU
IIPOM3BO/ICTBA MPUOOPOB

OIIK-1.B.1 BmageTs HaBBIKAMH
IIPUMEHEHHUS OOLEMH)KEHEPHBIX 3HAHUM
IIPY PELICHNU IPAKTUYECKUX 3a/a4,
CBS3aHHBIX C MPO(HECCHOHATIEHOM
JIESATEIBHOCTBIO

KOMIICTECHIIUHN

ObmenpodeccuoHanbHbIE

OIIK-5 Cnocoben
y4acTBOBATh B
pa3paboTke
TEKCTOBOM,
MPOEKTHOU U
KOHCTPYKTOPCKOM
JIOKyMEHTAIUU B
COOTBETCTBUH C
HOPMaTUBHBIMU
TpeOOBAHUSIMU

OIIK-5.3.1 3HaTh COBpEMEHHOE
porpaMMHoOe oOecrieueHue s
BBITIOJTHEHUS U PEIAaKTUPOBAHUS TEKCTOB,
n300pakeHuil 1 yepTexen

OIIK-5.VY.1 ymertb pazpabaTbiBaTh
IIPOCKTHYIO U KOHCTPYKTOPCKYIO
JIOKYMEHTAIUI0 B COOTBETCTBHH C
HOPMAaTHUBHBIMU TPEOOBaHUSIMHU




2. Mecro nucuurumHbl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IPY U3YyYEHUH CIICAYIOUIMX JUCLUILINH:
— «Marematukay,
— «Dusukay,
— «OJEKTPOTEXHUKAY.

3HaHus, TMOJYyYECHHbIE NPU HM3YYEHHHM Marepuaia JaHHOW IJUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUY€HUE, TAK U MOTYT HCIIOIb30BaThCs MPU U3YUYEHUU APYTUX TUCIUILINH!

— «Cxemotexnnka JC: mudpoBasi 1 aHAJIOTOBas»,

— «Mukpoanekrponuka 1 HaHO3JIeKTpOHUKA.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYA0EMKOCTH TI0 CeMeCcTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpyroemMKOCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ned
1 2 3
Oowan mpyooemKocmbo OUCUUNIUHDL, 5/ 180 5/ 180
3E/ ("ac)
U3 Hux uacoe npakmuueckoi no02omoeKu
AyoumopHhuvle 3anamus, BCETO 4ac. 51 51
B TOM YHUCIJIE:
nekruu (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3ansatus (I13),
(uac)
naboparopubie paboTsl (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 93 93
Buo npomesxcymounoii ammecmayuu’. 3a4er,
mudd. 3ager, sk3amen (3auer, Judd. 3au, OK3. OK3.
OK3.%%)

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Jlexmmn 113 JIP KII CPC
Paspgensl, TeMBI JUCLUIIINHBI (uac) (C3) (4ac) (qac) (qac)
Cemectp 4

Paszzen 1. DneMeHThI PU3MKK TBEPIOTO TEJIA. 23
Tema 1.1. ®u3nyeckre OCHOBEI 4 1
OJIYIIPOBOJHUKOBBIX ITPHOOPOB.
Tema 1.2. KOHTaKTHBIE SIBJICHHUS. 6 1
Pasnen 2. TToaynpoBOIHUKOBBIE TPHUOOPBIL. 23




Tema 2.1. ITomypoBOTHIUKOBBIC THUOIEI. 6 2

Paznen 3. [lomynpoBoHUKOBBIE TPHOOPHI. 24

Tema 3.1. IToneBble TPAH3UCTOPBL 6 5

Tema 3.2. BunosspHbie TPAaH3UCTOPEI. 6 6

Pasznen 4. OnTO2/IEKTPOHHUKA. 23

Tewma 4.1. ®oTodMEKTpUIECKHE U H3ITydaTEINbHEIE 6 2

npuOOpEIL.

Hroro B cemectpe: 34 17 93
Htoro 34 0 17 0 93

[IpakTuueckas

IIOATOTOBKA  3aKJIIO4Ya€TCA B  HCIOCPECACTBEHHOM  BBIIIOJITHCHHH

00y4JarOIIUMUCS ONIPEICTICHHBIX TPYAOBBIX (YHKIIHIA, CBI3aHHBIX ¢ OyayIiel mpodecCHoHaTbHON

JACATCIIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena

HaszBanue u conepkanue pas3aesioB U TEM JEKIIMOHHBIX
3aHATHU

Paznen 1

DJieMeHTHI GU3NKHN TBEPAOIO TeJia.
1.1. ®u3nyeckre OCHOBHI MOTYTIPOBOAHUKOBBIX IPHOOPOB.

OcCHOBHbIE TOHATUS 30HHOM TEOpUU MOJIYHNPOBOJHHUKOB.
CraTtucTuka OSJIEKTPOHOB M JBIPOK B TMOJYNPOBOJHHUKAX.
BI:IpO)KIIeHHI)IG u HCBBIPOXKICHHBIC MOJIYIIPOBOAHHKH.
KonuenTpanus Hocutenei 3apsiaa B COOCTBEHHBIX U IPUMECHBIX
MOJIYITPOBOAHHKAX B YCIIOBUAX TEPMOANHAMHUYICCKOI'O
paBHOBecusi. HepaBHOBECHOE COCTOSIHME MOJYNPOBOJHUKA.
[Ipoueccsl mepeHoca HOCUTENEH 3apsa B MOJIYIIPOBOJHUKAX.
lenepanuss u pexoMOMHANMS HOCHUTENeHl 3apsna. BrusHue
AJEKTPUYECKOTO TOJs Ha OO0BEMHYIO M TIOBEPXHOCTHYIO
3JEKTPONPOBOAHOCTh  MOJYNPOBOAHUKOB. TeMiepaTypHble
3aBUCUMOCTH KOHOCHTpaluWH, I[OABHKHOCTU MU y,I[eJ'II:HOI\/'I
3JEKTPONPOBOAHOCTA  MOJYNPOBOAHUKOB. Bo3HHMKHOBEHHE
00bEeMHBIX HeycTOWuuBOCTEH. ONTHYECKHE ¢  TEIJIOBBIE
CBOMCTBa  NOJYOPOBOJHUKOB.  (DOTOINEKTPUUECKUE U
TEPMODJIEKTPUYECKHUE ABIICHUA.

1.2. KoHTakTHBIE SIBJICHUS.

[lonsaTne o p-n-mepexone, Thmsl p-N-nepexonos. dusnyeckne
MpoLeCChl B p-N-Tiepexojie Npu OTCYTCTBUM W IPU HAIWYUHU
BHEIIIHETO HaNpsyKeHHs. BoimpraMiiepHas xapakTepucThka p-n-
nepexosa. KOHTakT «MeTayul-NoJIylpOBOJHUK», 3aBUCHMOCTb
€ro CBOWCTB OT paboTHl BbIXOJa MOJIYMPOBOJHUKA U MeTaslIa.
I'ereponepexonsl.

Pa3znen 2

IHonynpoBoaHMKOBbIE NPHOOPHI.




2.1. IlonynpoBOJHUKOBBIE JUOBL.

[TosynnpoBOAHUKOBBIN AUOJ], €70 XapaKTEPUCTUKH U ITapaMeTPBhI.
OcHoBHbIE BUIBI TIP00O0s p-N-niepexoaa. [lepexoansie mporecch
B TOJYNPOBOJHUKOBOM IHOJE, HAKOIUICHHE M PaccachlBaHHE
n30bITOYHOTO 3apsiaa, 1updy3noHHAsT €eMKOCTh. DKBUBaJICHTHAS
CXeMa MOJYyNPOBOJHUKOBOTO auofa. (OCHOBHBIE  THIIBI
MOJIyIIPOBOIHUKOBBIX TUOJOB, UX KOHCTPYKIMH, ITapaMeTphl U
00JIaCTH IPUMEHEHHS.

Pa3zgen 3

IosynpoBoaHMKOBBIE TPUOOPHI.
3.1. [loneBble TPaH3UCTOPHI.

IloseBble TPaH3UCTOPBI C 3aTBOPOM B BHIE P-N-nepexona. Mx
YCTPOMCTBO, MNPUHUMUI  JEHCTBHUS, CXEMbl  BKJIIOYCHMS,
XapaKTEPUCTHUKU U IapaMETPbl. 3aBUCUMOCTb XapaKTEPUCTUK OT
TeMIiepaTypbl. Harpy304Hslii pexuM IIOJIEBOTO TPAH3UCTOPA,
Harpy304Hbl€ XapakTepucTuku. Dusndeckue sSABICHUSA Ha
IIOBEPXHOCTH IOJIyIpOBOJAHUKA. [loneBble TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBopoM (MOII- miin M/III-Tpa3ucropsr), ux
OPUHLMIT  JEHCTBUSA,  XapakTEPUCTUKM W I1apaMETpHI.
OcoGennoctu  momubix  MJIII-Tpan3ucropoB.  O6mactb
IIPUMEHEHHUSI [TOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPAaH3UCTOPHI.

Tpan3ucTtop Kkak cucTeMa JAByX B3aUMOJEHUCTBYIOIIMX p-N-
nepexosioB. Bo3MoxkHBIE peXHMMBI  pabOTHl  TPAaH3UCTOpA:
aKTUBHBIN (YCUIIMTENbHBIN), OTCEUKH, HACBIIIEHUS, HHBEPCHBIM.
dusnueckue mporeccel B Oe3apeiihoBoM TpaH3UCTOpE B
aKTUBHOM YCHJIMTEJIIBHOM pexume. Toku B TpaH3UCTOPE.
Koapduuuent mnepemaun  SMUTTEPHOTO TOKa U €ro
cocTaisitolre. Tpu cxeMbl BKIIOYEHUs TPAH3UCTOPA: C OOIIUM
SMUTTEPOM, C oOmeil 6a30if U OOUMM  KOJJIEKTOPOM.
XapakTepuCTUKHU TpPaH3UCTOpa B CXeMax c obmiel 06a3zoil u c
oOuIM AMUTTEpOM. Biinsinre TemnepaTypsl Ha XapakTEpUCTUKU
TpaH3UCTOpa. TPaH3UCTOP KaK JIMHEHMHBIM YETBIPEXIOJIIOCHUK.
CucTteMbl MaTOCUTHAIBHBIX (IU(QepeHINaTbHBIX) TApaMETPOB
TpaH3ucTopa. OnpeaeneHne MajlOCUTHAJIBHBIX ITapaMeTpOB 10
XapakTepuCTUKaM TpaH3ucTopa. Paborta TpaH3ucropa mpu
HaJIMYUU HAarpy3kd B KOJUIEKTOpHOM 1enu. HarpysouHsle
XapaKTepUCTHKHU TpaH3ucTopa. [lapameTpsl, xapakTepusyromume
PeXHUM YCWJIEHMS, OIpeleleHHe HX 10 XapaKTepUCTHKaM.
Boi6op paboueil TOUKM TpaH3UCTOpAa B PEXKUME YCUICHHS.
CxeMOTeXHHYECKHEe CIoCcOObl  3amaHusi paboyell  TOUKH.




BnusHue HenMHEHHOCTH BXOTHBIX XapaKTEPUCTHUK Ha PaboTy
TpaH3UCTOpa B pexume ycuieHus. Paborta TpaH3uctopa Ha
BBICOKMX dacToTax. J[[peiidoBrie Tpan3uctopel. Ilapamerpa,
XapaKTEePU3YyIOLEe BBICOKOYACTOTHBIE CBOMCTBA TPAaH3UCTOPA.
OKBHUBAJICHTHbIE ~ CXEMBbl TpaH3ucTopa ((popmanbHble U
¢usnyeckue). Mopenu TpaH3UCTOpaA, UCHOJIb3YyeMble IIpU
KOMIIBIOTEPHOM IIPOEKTUPOBAHUM AJIEKTPOHHBIX cxeM. Paborta
TPAH3UCTOPA B PEXKUME NEPEKIIOUEHUA. YCJIOBHUS OTCEYKU H
HachlleHus. IlepexogHele mpoueccsl B TPaH3UCTOpE IpHU
nepexiouyeHuu. [lapamerpa TpaH3UCTOPOB B HMILYJBCHOM
pexume. TpaH3UCTOPHBIM KIIKOY, ITOCTPOEHHBIM IO CXEME C
o0muM sMuTTepoM. llpenenbHO MOMyCTHMbIE MapaMeTphl
TPAaH3UCTOPA.

Pa3znen 4 OnTo3/ieKTPOHHUKA.
4.1. ®oTO3AEKTPUUYECKUE U U3ITydaTeIbHbIe TPUOOPHI.

@DoTOpe3uCTOpbl, HUX KOHCTPYKLUS, XapaKTEPUCTUKU U
napaMmerpsl. Pusznyeckue mpoueccsl B p-N-mepexone Ipu
BoszaeiictBuu  ceera. @Poro DJIC. DororasbBaHUYECKHE
ieMeHTbl. DOTOAMOABI, OCHOBHBIE PEXHMbI HUX pabOTHI.
XapakTepucTUKU U napameTpsl GoToanonoB. OCHOBHbBIE TUIIBI
¢oronnonoB.  DOTOTPaH3UCTOPBL:  MPUHLMI  JEHCTBHS,
XapaKTepUCTUKH,  mapamerpbl.  OOmacTM  HpUMEHEHHUs
Pa3IUYHBIX THIIOB TOJYIPOBOJHUKOBBIX (POTOIIEKTPUICCKUX
npubopoB. M3myuaroiue noaynpoBOJHUKOBBIE IPUOOPHI U UX

MIPUMEHEHHUE.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYJOCMKOCTb

W3 aux No
TeMmbl DopMBbI o
Ne TpyaoeMKocCTb, | IpaKTUYECKOi | pa3aena
MPAKTHYECKUX MPAKTHYECKHUX
/1 o v (dac) MMOATOTOBKH, | JWCIIMIT
3aHATAN 3aHATUI
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJTOEMKOCTb IPUBEJCHBI B TaOIUIIE 6.

Tabauna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

3 aux No
MPAKTUYECKOU | pa3zena
UCIINII

No TpynoeMKoCcTh
HaumenoBanue nabopatopHbix paboT pyA ’
n/m (1ac)




MOJITOTOBKH, | JIUHBI
(gac)
Cemectp 4
1 | Onpenenenue NIMPUHBI 3AMPEIIEHHON 30HBI 2 1
MIOJIYIIPOBOTHUKOB

2 HccnenoBanue BRIIPSIMUTENBHBIX JHOJIOB 2 2
3 HccnenoBanue 1noneBbiX TPAaH3UCTOPOB C 2 3

YIPaBJISIEMBIM (P-N) MEPEX0I0M
4 HccnenoBanue mMoieBbIX TPAH3UCTOPOB C 3 3

U30JIMPOBAHHBIM 3aTBOPOM
5 | UccnenoBanue OUIONSIPHBIX TPAH3UCTOPOB, 3 3
BKJIFOUEHHBIX II0 CXEME ¢ 00IIei 0a3oi

6 | MccnemoBanue OUIONSIPHBIX TPAH3UCTOPOB, 3 3

BKITIOYCHHBIX 110 CXEME C OOIINUM

IMUTTEPOM
7 HccnenoBanme GpoToTpaH3uCcTOPOB 2 4
Bcero 17

4.5. KypcoBoe nmpoeKkTHpOBaHHE/ BHITIOTHEHUE KypCOBOU pabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs
Bunbl caMmocTosTenbHON pabOTHI B €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabnuua 7 — Buasl caMOCTOSITENIbHOW Pa0OThI U €€ TPYIOEMKOCTb
Bcero, | Cemectp 4,

Bun camocrositensHO# paboTh

qac qac
1 2 3
N3y4yeHne TeopeTHueckoro MaTepuania 60 60

qucturauael (TO)

Kypcooe npoekrupoanue (KII, KP)
PacuetrHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
ITonroroBka K TeKyiemMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)

Jlomamnee 3ananue ([13)

KonTponbable pabotsl 3a0uHUKOB (KP3)
IToaroroBka K MpOMeEXyTOYHOMN
arrecrauuu (ITA)

13 13
Bcero: 93 93

5. Ilepedyenn yueOHO-METOIUIECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUarOMKXCs [0 JUCHUIUTMHE (MOJTYJIIIO)
Y4eOHo-MeToAMYeCKre MaTepHallbl J1 CAMOCTOSITENIbHOM paboThl 00yUaroIMXCsl yKa3aHsbl B I1.11.
7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN



[TepeueHp MEUATHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUN pUBEICH B TabuuIie 8.
Tabnuua 8— IlepeyeHp Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX H3AaHUI

Komuectso 3x3eMInIsIpoB B
UFLQLII_H;%:[I;)/ec bubnuorpaduyeckas ccpiika (@oﬁgiﬁgﬁ;m
AK3EMILISIPOB)
621.38 ByabrueB, Anarosui 3
b 90 Jleonn10BU4. DIIEKTPOHHBIE
npubopsl: yueOHOe
nocobue / A JI. bynerues, B. A.
IIpoxopenko. - MuHck: Boici.
mk., 1987.-315 c.
621.315.5/.61 | Ilerpos, K. C. Pagnomarepuaiisi, 4
1130 PaZlMOKOMIIOHEHTBI U JIEKTPOHUKA!
yuebnoe nocooue / K. C.
[Tetpos. - CII0.: ITUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 umxkun, I'. T'. DnexTponuka: 4
165 yueOHuk/I". I'. Ilnmkun, A. T
[umkun. - M.: Ipoda, 2009. -
703 c.

7. IlepeyeHb AIMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJICeKOMMYHUKALIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
URL agnpec HanmenoBanune

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0O€CHeueHHs,, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTEILHOrO MpoLEcca M0 AUCLHUIINHE.
[lepeuyeHpb ucnonbp3yeMoro NporpaMMHOro odecnedeHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne ni/m HanmenoBanue

He npenycmorpeno

8.2. IlepeueHp MH()OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCII0Ib3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPOIIecca MO JUCIUILINHE

HepequL HCIOJIb3YyCMBbIX I/IH(I)OpMaLII/IOHHO-CHpaBO‘-IHLIX CUCTEM NIPCACTABJICH B Ta6JII/II_[e
11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOUHBIX CUCTEM



Ne /1 HaunmenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a
CoctaB  MaTepUAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOrO MpoIiecca Mo AUCHUIIIMHE, TPEACTaBIcH B Tabuuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aynuropuu

n/n MaTepUaIbHO-TEXHUYECKOM 0a3bl (mpu HEOOXOAUMOCTH)
Jlex1noHHAS Ay AUTOPUS 24-02 (yn. I'acremno, 15)
JlaGopaTopusi DIEKTPOHUKHU 22-09 (yn. I'acremno, 15)

10. Onenounsie cpeacTBa AJIsl MPOBEICHHS IPOMEXKYTOUHOM aTTeCTaI[H
10.1. CoctaB OLICHOYHBIX CpPEICTBAJS IPOBEACHUS INPOMEXKYTOYHOM aTTecTalUH
o0yJaromuxcs Mo JUCHUIUTHHE pUBeAcH B Tabmmue 13.
Tabmuua 13 — CocTaB OLIEHOYHBIX CPEACTB IS IPOBEICHHs IPOMEKYTOYHOHN aTTecTallui
Bua npomMexyTo4HOM aTTecTaluy IlepedyeHb OLICHOYHBIX CPEACTB
Ok3ameH Crncok BOPOCOB K 9K3aMEHY

10.2. B kauecTBe KpUTEPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYYalOMMMHCS MPUMEHSETCS S-0ajuibHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET UCHOIB30BATHCS
100-6annpHast mKaga MOIYIbHO-PEHTHHIOBOM CHCTEMBI Y HUBEPCUTETA, TPABHUIIA UCTIOIH30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIUM JIOKaJIbHBIM HOpMAaTUBHBIM akToM ['Y AIL.

Tabmuua 14 —Kpurepuu oLieHKH YPOBHS COPMHUPOBAHHOCTH KOMIETEHITHI
OueHka KOMIIETEHIIMH
S-OaibHast 1IKaia

XapaxrepucTuka chopMHUPOBAHHBIX KOMITETEHINI

— oOyyarouuiicss ri1y0OKO M BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [TOCJIE0BATEIBHO U TPAMOTHO €T0 U3J1aracr;
— ONMpasChb HAa 3HAHUS OCHOBHOW M JIONOJHUTEIBHOW JIUTEPATypBI,
TECHO  TPUBA3BIBAET YCBOEHHBIE  HAay4HbIE  TIOJOXKEHUS C
MPaKTUYECKON JAESITebHOCThIO HAIIPaBJICHHUS;

— yMelio 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaEMbIE UM UJIEH;

— JIeNaeT BBIBOJIBI M 0000IIEHUS;

— cBOOO/IHO BJIAJICET CUCTEMOM ClieMaIN3UPOBaHHBIX TOHITUH.

— o0yyaroluiicss TBEpJ0 YCBOWJ MPOrpaMMHBINA MaTepua, FPaMOTHO
U 1O CYLIECTBY H3JaraeT €ro, ONHMpasch Ha 3HAHUS OCHOBHOM
JUTEpaTyphl,

— HE JIOMYCKAEeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBa€T YCBOCHHBIE 3HAHUS C TNMPAKTUYECKOW NEATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ TIOJIOKEHUS;

— JIeNaeT BBIBOILI U 0000IIEHUS

— BJIaJICET CUCTEMOM clielnaIi3upPOBaHHbIX TOHITUH.

— o0yyarouuiicst yCBOWJI TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
II0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTyphl,

— JIOMYCKaeT HeCYIECTBEHHbIE OIINOKN U HETOYHOCTH;

«OTIIMYIHO»
<GavTCHO»

«XOPOIIIO»
«3AYTEHO»

«YIAOBJICTBOPUTCIIEHO»
<«GavYTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

HaIlpaBJICHUS;
— cJ1a00 apryMEeHTUPYET HayUHbIE MT0JIOKEHHUS;

— UCIBITBIBACT 3aTPYAHCHHSA B IMPAKTHYECCKOM IPHUMCHCHUU 3HAHUI

— 3aTpyAHseTCs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIIEHUN;
— YaCTUYHO BJaJIeeT CUCTEMOI CcliellnaaIn3uPOBAHHbIX TOHSITUH.

MaTepHana,
— JIOMYCKAaeT CYIIECTBCHHBIE ONIMOKU U
«HEY/IOBJICTBOPHUTEIILHO )
paccMOTpeHHH TPOOJIeM B KOHKPETHOM HallpaBJICHUH,
«HE 32YTCHO»

— HE MOXKET apryMEHTHPOBATh HAYYHBIC TTOJOXKCHHS;
— He (OpMYIUPYET BEIBOJOB U 0000IIEHHIA.

— o0yyarouuiicss He YCBOWJI 3HAUMTEIbHOW YacTU MPOTrPaMMHOIO
HETOYHOCTU  TpHU

— UCHBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IIPUMCHCHUN 3HaHPII>i;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa peicTaBlIeHbl B Tadsmie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

TPaH3UCTOPOB C YIPABJISIOUIMM P-N MEPEX0JI0M H UX
0COOEHHOCTH.

Ne i/m [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa Koz
MHJUKaTOpa

1 IToynpoBOTHUKY ¢ COOCTBEHHOM 3JIEKTPONPOBOIHOCTHIO. OIIK-1.3.1

2 [TorynpoBOTHUKY C 3JIEKTPOHHOM AIEKTPOIIPOBOTHOCTHIO OIIK-1.V.1

3 I1os1ynIpOBOTHUKH C IBIPOYHOM 2JIEKTPOIPOBOIHOCTHIO. OIIK-1.B.1

4 HpetidoBeiii u qudy3nOHHBINA TOK B ITOJIYIPOBOIHUKAX. OIIK-5.3.1

5 DJIEeKTPOHHO-ABIPOYHBIH NEPEX0]] B COCTOSIHUN PAaBHOBECHSL. OIIK-5.V.1

6 IIpsiMmoe 1 oOpaTHOE BKIIOUEHHE p-N-TIepexoa. OIIK-1.3.1

7 Teopernyeckas u peanibHasi BOJIbTAMIIEPHAS XapaKTEePUCTUKA OIIK-1.V.1
p-n-mepexona.

8 Buner mpoboeB p-N-niepexoa u uX 0COOSHHOCTH. OIIK-1.B.1

9 Emxoctu p-n-niepexona. OIIK-5.3.1

10 BrimpsimurenbHbIE THOIBI. OIIK-5.V.1

11 OaHONOMYNEPUOIHBIN BBIIPSAMUTEND — IPUHIIMIT €70 OIIK-1.3.1
JIEUCTBUS.

12 BnusiHue Temriepatypbl Ha BOJIbTaMIIEPHBIE XaPaKTECPUCTUKU OIIK-1.VY.1
MOJYITPOBOTHUKOBBIX JINOJIOB.

13 I'padmyeckuii MmeTon onpeaeneHus mapameTpoB pabodero OIIK-1.B.1
pPEKUMa MOJTYTIPOBOIHUKOBBIX JHOJIOB.

14 ITomynpoBOTHMKOBBIE CTAOMIINTPOHBI, CHIEIIUATbHBIE OIIK-5.3.1
napamMeTpbl NOJTYIPOBOJHUKOBBIX CTAOUIMTPOHOB.

15 AHanu3 paboThl OTYIPOBOJIHUKOBOTO CTabMIM3aTOpa OIIK-5.V¥.1
HaNpsHKEHUS C TOMOIIBIO JINHUH HArPy3KH.

16 Bapwukaribl, cXeMbl BKIIOYSHHUS B DJIIEKTPUIECKYIO LIEb, OIIK-1.3.1
HKBUBAJICHTHAsI CX€Ma BapHKara U €ro OCHOBHBIC MAPaMETPBI.

17 TyHHeNbHbIE AUO/IbI, OCHOBHBIE MTapaMETPbl TYHHEJIbHbBIX OIIK-1.V¥.1
JIMOJ/IOB, aHAJIU3 BOJIbT-AMIICPHON XapaKTePUCTUKU
TYHHEJIBHOTO JIMO/Ia C MIOMOIIBIO YHEPTeTHUECKUX JUATPAMM.

18 CTpyKTypa MoJIeBOT0 TPAH3UCTOPA C YIPABISIOUIUM P-N OIIK-1.B.1
NEPEX0I0M U IPUHIIUI €0 PadOTHI.

19 DJIEKTPUUECKUE CXEMbI BKIIFOUCHHUS TOJIEBBIX TpaH3ucTopoB ¢ | OIIK-5.3.1
YIPABISIFOIIMM P-N IEPEX0I0M U HX 0COOSHHOCTH.

20 CeMelCTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTHK MOJIEBBIX OIIK-5.VY.1




21

CeMeiCTBO BBIXOHBIX XapaKTEPUCTHUK MOJIEBBIX TPAH3UCTOPORB
C YIPaBJISIONIMM P-N MEPEX0JI0OM ¥ KX 0COOECHHOCTH.

OIIK-1.3.1

22

3aBUCHUMOCTH KOH(PUTYpaIH «KaHaIa» MOJIEBBIX
TPaH3UCTOPOB C YIPABJIAIOIIMUM P- N IEPEXOIOM OT U3MEHEHUS
HaNpsHKEHUS «CTOK-HCTOKY» MPH MOCTOSHHOM HaIPSKEHUH
«3aTBOP-HCTOKY.

OIIK-1.V.1

23

I'padmgeckuii cmocod MOCTPOSHHSI CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHUK 110 BBIXOJJHBIM XapaKTePUCTUKAM MOJIEBBIX
TPAH3UCTOPOB C YIPABJISIONIUM P-N MEPEX0JI0M.

OIIK-1.B.1

24

Crpykrypa M/II nosieBoro TpaHzucropa ¢
«MHIYLIHMPOBAHHBIMY KaHAJIOM U MPUHIMI €ro paboThl.

OIIK-5.3.1

25

Onekrpuyeckue cxembl BkirodeHus: M/JIIT moneBbix
TPaH3UCTOPOB C «MHIYLIMPOBAHHBIMY» KaHAJIOM U HX
0COOEHHOCTH.

OIIK-5.V.1

26

CeMeicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT
IIOJIEBBIX TPAH3UCTOPOB C «MHAYLUPOBAHHBIM» KaHAJIOM U UX
0COOCHHOCTH.

OIIK-1.3.1

27

CemMelicTBO BbIXOAHBIX XapakTepucTuk M/III nonessix
TPaH3UCTOPOB € «MHIYLIMPOBAHHBIM) KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.V.1

28

Crpykrypa MIII nosieBoro TpaH3ucTopa co «BCTPOCHHBIM»
KaHAJIOM U IPUHLIHUI €T0 PadOTHL

OIIK-1.B.1

29

Onektpruyeckue cxembl BkrodeHus: M/ moneBbix
TPaH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M X OCOOCHHOCTH.

OIIK-5.3.1

30

CeMelCTBO CTOKOBO-3aTBOPHBIX Xapakrtepuctuk MJIIT
IMOJIEBBIX TPAH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

OIIK-5.Y.1

31

CemeiicTBO BBIXOAHBIX XapakTtepucTuk MJIIT moneBbix
TPAH3UCTOPOB CO «BCTPOCHHBIMY» KaHAJIOM M UX OCOOCHHOCTH.

OIIK-1.3.1

32

Huddepenunanbubie WM MaTOCUTHAIBHBIE TTAPAMETPHBI
M10JIEBBIX TPAH3HCTOPOB.

OIIK-1.V.1

33

PaboTa 1oneBbIX TPAaH3UCTOPOB B IMHAMUYECKOM PEXUME.

OIIK-1.B.1

34

Otnuune onpexnenenus audpHepeHraIbHbIX TapaMeTpoB B
JMHAMHYECKOM PEXHUME OT UX ONPEJEIICHUS B CTATUYECKOM
peXRHUME.

OIIK-5.3.1

35

VY CTpoiCTBO M KOHCTPYKTHBHBIE 0COOEHHOCTH OUIIONIIPHBIX
TPAH3UCTOPOB.

OIIK-5.Y.1

36

DIEKTPUUYECKUE CXEMBI BKIIFOUEHUS OUTIONIIPHBIX
TPaH3UCTOPOB U UX OCOOCHHOCTH.

OIIK-1.3.1

37

Pa6ora 6I/IHOJ'I$IpHOFO TPaH3UCTOpPA, BKIIKOYCHHOI'O 110 CXEME C
O6Il[€ﬁ 6330ﬁ, B PCKHUMAX KOTCCUKU» U «HACBILICHUS.

OIIK-1.V.1

38

PaGoTa OunonsipHOro TpaH3UCTOPa, BKIIOYEHHOTO 110 CXEME C
o01eit 0a30ii, B «KAKTUBHOMY PEXKHME.

OIIK-1.B.1

39

CeMeNCTBO CTaTUYECKHUX BXOAHBIX XapaKTEPUCTUK
OUITONIIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 10 CXeMe C 001Ien
0a30ii, ¥ X 0COOEHHOCTH.

OIIK-5.3.1

40

CeMelCTBO CTATHUECKHUX BBIXOHBIX XapPaKTEPUCTHK
OMITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO 0 CXeMe ¢ 00IIeH
0a30ii, 1 X 0COOEHHOCTH.

OIIK-5.Y.1

41

PaboTa OGUMONIIPHOTO TPAH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C
OOIIMM DMUTTEPOM, B PEIKHMAX «OTCEUKN» U «HACHIIICHHSD).

OIIK-1.3.1

42

PaboTa GUIONIIPHOTO TPaH3UCTOPA, BKIFOUEHHOT'O 110 CXEME C
06HII/IM OMHUTTCPOM, B KAKTUBHOM» PCIKHUME.

OIIK-1.V.1




43 CeMeNCTBO CTaTUUECKUX BXOJHBIX XapaKTEPUCTUK OIIK-1.B.1
OUITONISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXeMe C OOLIHM
SMUTTEPOM, U X OCOOCHHOCTH.
44 CeMeicTBO CTAaTUYECKHUX BBIXO/IHBIX XapaKTEPUCTHK OIIK-5.3.1
OWITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO IT0 CXEME ¢ 00ITM
SMUTTEPOM, U UX OCOOCHHOCTH.

45 Cxema BKJIFOUCHUS OMITOJIIPHOTO TPAH3UCTOPA C OOIIHM OIIK-5.V.1
KOJUIEKTOPOM B «aKTHBHOM» PEIKHME H €€ 0COOCHHOCTH.

46 Cucrema H napaMeTpoB OHUITOJISIPHBIX TPAH3UCTOPOB. OIIK-1.3.1

47 doTOoTpaH3UCTOP, YCTPONCTBO M MPUHIIMIT JCHCTBHS. OIIK-1.V.1

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Kon

Ne i/ Ilepeuens Bompocos (3a1a4) 1is 3aueta / qudd. 3aueta
p p (3ana9) 1 aupd VHIMKaTOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOCKTHUPOBAHUS/BBIIIONHEHUS KYpPCOBOM pabOTHhI
MpeCTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI
No 1/ [TpumepHBIii IepedeHb TeM ISl KypCOBOTO MPOESKTHPOBAHUS/BBITIOTHEHUS
KYpCOBO# pabOThI
Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

Bonpocsl 1 mpoBeneHHs MPOMEXYTOYHOM aTTecTallud B BHJIE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuua 18 — IIpumepHBbIi TepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne ni/m [IpumepHBIii iepedeHb BOIPOCOB sl TECTOB
WHJIMKAaTOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
00ydYeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/nm [lepeueHb KOHTPOJIbHBIX pabOT
He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IHpOLEAypy
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTalyu 00ydyaromuxcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. MeTtoauueckne yKa3zaHUs [N OOYYArOMIMXCS IO OCBOCHHMIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
NIyOOKOE U SICHOE U3JI0KEeHNE yaeOHOro MaTepraia. HazHaueHne COBpeMeHHOM JISKIIUU B paMKax
TUCIUIUIMHBEI HE B TOM, 4YTOOBI TOJIYYUTh BCIO HHPOPMAIMIO MO TEME, a B OCBOCHUU



(GyHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro I103HAHMs, HOBEHUIINX
JOCTHKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JEeKIHs BBIMOIHSAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus packpbIBaeT NOHATUHHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHUs, €€ mpoOJeMbl, JaeT IeNbHOE MPEACTaBICHUE O AUCHUILIUHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIITIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOMMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJyYEHHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
OIPEIEIACTCS LEJIEBOM YCTAaHOBKOM K KayKI0M KOHKPETHOU TEME;

— TIOJIy4eHHE OIBITa TBOPUYECKOI paboThl COBMECTHO € IPENOJaBaTeIeM;

— pa3BuTHE NpPO(EeCCHOHANBLHO-IEIOBBIX  KAauyecTB, JIOOBU K  TPEeAMETYy |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsIBJIEHUE HEOOXOAMMOro UHTEpeca, HE00X0AUMOTO [l CAaMOCTOSATEILHOU paboThI;

— TIOJy4Y€HHUE 3HAHWM O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU U TEXHUKH U O IPOTHO3€E
UX Pa3BUTHA Ha OMMKaiIue rojsl;

— HayuduThCSl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
HOJIOKEHHUS, IPUXOUTh K KOHKPETHBIM BBIBO/IaM, TOBTOPSITh UX B PA3IMUHBIX (POPMYITUPOBKAX);

— IOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U HOHSATHH.

JlekuMOHHBI MaTepHUa’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAaUUEd CllaliloB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAMCKyccud 00
0COOEHHOCTSX NPUMEHEHHS OTJICJIbHBIX TEMATHK 110 TUCLMITIIMHE.

CrpyKTypa npeaocraBieHusl JEKIHOHHOIO MaTepuania:

— Jleknuuy,

— JleMoHCTpanusi IpOMBILUIEHHBIX 00pa31i0B MOIYTIPOBOJHUKOBBIX IPUOOPOB;

— JleMoHCTpanus 3JIEKTPUUYECKUX CXEM BKJIFOUEHUS MOJTYIIPOBOIHUKOBBIX TPUOOPOB.

11.2. Meroauueckue ykKa3aHus s OOyYarOIIMXCS IO BBIIIOJIHEHUIO J1a0OpaTOPHBIX
pabor.

B xoze BIMOTHEHUS J1a00OPATOPHBIX PA0OT 00YUAIOIIUIICS JOIDKEH YIITyOUTh M 3aKPETUTh
3HAHUSA, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOJIMKON U TEXHUKOW IKCIIEPUMEHTA
B COOTBETCTBMM C KBIM(PHUKAUMOHHON XapaKTepUCTHKOM oOydaromerocs. BrinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, pacyeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJBHBIX MEPOIPUITHIA.

BrinonHeHnue 51ab0paTopHBIX paboOT OO0yyaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUs] JUCLUIUIMHBI, ONIpENeNseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— INpHOOpeTeHrEe HABBIKOB UCCIIEA0BAHUS MTPOLIECCOB, SBICHUH U 00BbEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCIMILINHBL,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKUX 3HAHUN, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJyueHHe HOBOM MH(OpMAIMH [0 3y4aeMON AUCIUILINHE;

— INpHOOpeTeHrEe HaBBIKOB CAaMOCTOSTENILHON paboThI € 1aOOpaTOpHBIM 000PYA0BaHUEM
U mpudopamu.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

HccnenoBanmne xapakTepUCTHK MOJYIPOBOJAHUKOBBIX IpuOopoB. JlaboparopHas pabota
BBITIOJIHSICTCSI OpUTaZON U3 ABYX-TPEX CTYJCHTOB Ha YHHBEPCAJIbHBIX U3MEPUTEIIbHBIX CTEHJIaX.
[TpoBeneHue WCCIETOBAaHUI OCYIIECTBISICTCS B COOTBETCTBHHM C 33aJaHWEM H B YKa3aHHOU
MOCJIEeI0BATENbHOCTU. Pe3ynbTaThl U3MEpEeHH 3aHOCATCS B IPOTOKOJ MCIIBITAHUM, KOTOPBINA 1O
OKOHYAaHWH MCCIIEIOBAHNH TOJKEH OBITH MPENICTABIICH IS TPOBEPKH MTPETIOIaBaTEIIo.

CrpykTypa u d)ODMa oT4ycCTa O Jla6ODaTODHOI>'I DaGOTC




OTyer JODKEeH COepKaTh: HAMMCHOBAHHUE | 11€JIb PA0OTHI; CXEMbI U3MEPCHU; TAOIUIIBI
U3MEPEHHBIX JIaHHBIX; TpadUKU XapaKTePUCTUK HCCIEAYeMbIX OOBEKTOB; pacCUMTAHHBIC
3HAYCHHMS [TAPAMETPOB MCCIICAYEMbIX 00BEKTOB; KPATKHE BbIBOIbI. OTUET BBIMOIHSIETCS Ha Oeoit
oymare opmara 297 x 210 kB. MM.

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja0OpaTOPHOU paboTe

Oo6paser opopmiieHHS TUTYJIBHOIO JIMCTA IPUBEAEH Ha caifre: https://guap.ru/standart/
['paduku cTposdTcs Ha OTHENBHBIX JIMcTaX (opmara ordera. MimmocTpanmuu MallbiX pa3MepoB
pa3MemarTcss Ha OJHOM JIMCTe. Bce Trpadyiku W PUCYHKH IIOJDKHBI UMETh HYMEpaluio U
MOSICHSIFOIIME TOAMKUCH C YKa3aHUEM THIIA HCCIIeTyeMoro oObekTa. [IpuHIMMUANBHBIE CXEMBI
BBIYEPUYUBAIOTCS B COOTBETCTBUU ¢ TpeOoBanusimu ECK/I.

1. Ao6pamoB, A. II. DnexkrpoHuka. MeTonuueckne yKa3aHUsS K BBIIIOJHCHHUIO
71a00paTOpHBIX pabOT MO MCCIIEOBAHUIO MOJIEBBIX TpaH3ucTopos / A. I1. AGpamos, B.
B. Omapun. CII6: I'VAIIL, 2009. — 42 c.: wi.

2.  AOGpamoB, A. II. DnexktpoHuka. MeToauyecKkue yKa3aHHs K BBIIOJIHEHUIO
71ab0paTOpHBIX PabOT MO MCCIEJOBAHUIO MOJYHIPOBOJHUKOBBIX auonos/ A. IL
Ab6pamos, B. B. Onapun. CII16: I'VAII, 2008. — 41 c.: un.

3.  AOpamoB, A. II. OcHOBBI TONYNPOBOJHUKOBON AJIEKTPOHUKU. MeToaudeckue
yKa3aHUs K BBITOTHEHHUIO J1abopaTtopHbIX padot./ A. I1. A6pamos. CI16: I'YAIL, 2020.
—54 c.:un.

4.  AGpamos, A. Il. bunonspHeie U 10JIeBbIE TPAH3UCTOPBL. METOANYECKUE YKA3aHUS K
BBITIOJIHEHHIO J1abopaTopHbix pador./ A. II. Ao6pamos, B. I'. Hedemos, A. C.
[Tapackyn. CI16: I'VAIL 2020. — 30 c.: u.

11.3. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs MO MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThl, 00yJaroOUIUics BBIMOIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
YYaCTHS.

Jns oOyuaromuxcs 1Mo 3aoyHod (opme OOydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINONHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromerocst GopMHpyeTcs
1esnecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS U
HaBbIKM B YCBOGHHMH M CHCTEMaTHU3allUU TNPUOOpETaeMbIX 3HAHWM, 00ECHedrnBaeT BBICOKHMA
YPOBEHb YCIEBAa€MOCTH B TepuOJ OOydYeHHs, TOMOTAaeT IIOJYYUTh HABBIKH TTOBBIMICHHS
npo¢eCcCHOHATIBHOTO YPOBHS.

MetoauyeckumM ~ MaTepuaiaMM,  HalpaB/SIIOIIMMM  CAMOCTOSATENbHYIO  paloTy
00yYaroIUX CASIBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJUYECKHE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
1o 32049HOU (popme oOydeHHs).

11.4. Metoauyeckue ykKazaHusi AJisi OOYyYaroONIUXCs MO TMPOXO0XKICHHUIO TPOMEKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTarsi  OOyYalOIMUXCS  TMPEAyCMaTpUBaeT  OIICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
cedst:

— 9K3aMeH — (hopMa OLIEHKH 3HAHUH, TIOTYYESHHBIX 00YUYaIOIUMCSI B POIIECCE U3YyUCHUSI
BCEU JMCIUIUITMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSITEIFHON PabOThI, CHOCOOHOCTH TPUMEHSIThH
UX Ui pEeHIeHUs NPaKTUYECKUX 3aJad. OJK3aMeH, KaK MpaBUjOo, MPOBOAMUTCS B MEPHOJ


https://guap.ru/standart/

9K3aMEHALIMOHHOM CECCHM M 3aBEpIIACTCS aTTECTAMOHHOW OLIEHKON «OTIUYHO», «XOPOIIOY,
«yIOBIIETBOPUTEIILHO», «KHEYAOBIETBOPUTEIILHOY.

CucremMa OLIEHOK IIpU IPOBEIECHUU MPOMEXKYTOYHOM aTTECTALlUM OCYIIECTBISETCS B
cooTBeTCTBUM ¢ TpeboBanusiMu [lomoxkennit «O TekylmeM KOHTpPOJIE YCIEBaeMOCTH U
NpoMeXyTOuHOM arrectauu  cTyneHToB [YAIIL, oOywarommxcss Mo MporpaMMaM BBICHIETO

oOpa3zoBanus» U «O MOIYJIbHO-PEHTHHIOBON CUCTEME OIICHKH KauecTBa yueOHOM paboThl CTYI€HTOB
B ['VAID».



Jluct BHeceHUs U3MEHEHU B pabouyIo IporpaMMy TUCHUTLIUHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
M3MCHCHUA

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeaps

Iloanuce
3aB.
Kadeapoit




