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AHHOTaNINA

JucuumimHa «OJEKTPOHUKA» BXOJUT B 00pa3oBATENbHYIO MPOTPAMMY  BBICIIETO
oOpazoBaHusi — MporpaMMmy OakajgaBpuaTa I10 HANpPABJICHHWIO TOJITOTOBKH/ CHCIHAIBHOCTH
11.03.01 «Papuorexnuka» HampaBieHHOCTH «PaiMOTeXHUYECKHE CHUCTEMbl PaJAMOJIOKALUU U
paauoHaBuranuny. JluciumimHa peanusyercs kadeapon «Ne23».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «Crnoco0GeH MCoib30BaTh MOJI0KEHUS, 3aKOHBI K METO/Ibl €CTECTBEHHBIX HAYK H
MaTEeMaTUKH JJI PEHICHUs 3a]1a4 HH)XCHEPHOU JeATEILHOCTI

OIIK-2 «CrocoOeH caMOCTOATENIbHO MPOBOIUTH SKCIEPUMEHTAIBHBIC UCCIICIOBAHUS U
UCIIOJIb30BaTh OCHOBHBIC ITPHUEMBbI 00PA0OTKH M MPEACTABICHUS TOTYUYEHHBIX TAHHBIX)

ConepxaHue AWCIUIUIMHBI OXBAaTHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C HM3yYCHHEM
(¢u3MUeCKUX TNPUHIMIIOB JICHCTBHS, XapaKTEPUCTHK, MOJAEIeH M  OCOOCHHOCTEH B
PAIMOTEXHUYECKHUX LIETISIX OCHOBHBIX THIIOB aKTUBHBIX MTPUOOPOB, IPUHIIMIIOB UX TIOCTPOCHUS U
MEXaHHU3MOB BIIMSHUS yCIOBHUH 3KCIUTyaTalluy Ha pad0Ty aKTHBHBIX IPHUOOPOB.

[IpenogaBanne AUCHUIUIMHBI MpEeAyCMAaTpUBAET Clenyromue (OopMbl OpraHU3aIHNU
y4e0HOT0 MpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS pPa00Ta 00YJAFOIIETOCs.

[IporpaMMo#l IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOLIUE BHUABI KOHTPOJISA: TEKYIIMA
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUYHAS aTTecTaus B (hopMe IK3aMEeHa.

OO0mias TpyZAO0EMKOCTh OCBOEHHUS AUCIMILTUHBI COCTaBIAeT 4 3a4eTHBIX eAuHHIbl, 144
Jaca.

SI3bIK 00yUeHUs IO JUCIMILTUHE «PYCCKHH »



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO JUCIMUILTUHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Lenbto mpenogaBaHusi TUCHUILUIUHBI «JNEKTPOHUKA)» SIBJISETCS M3YYEHHE CTYACHTAMHU
(U3HYECKUX PUHITUIIOB JICHCTBUS, XapaKTEPUCTUK, MOJICICH U OCOOCHHOCTEH UCTIONB30BaHUS B
PaIMOTEXHUYECKUX LIETSAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTMM MHKPOAIJIEKTPOHHBIX II€TEei, MEXaHU3MOB BIMSHHS YCJIOBHH 3KCILUTyaTalluu
Ha paboTy aKTUBHBIX IPUOOPOB U MUKPOAJIEKTPOHHBIX Lierniel. [Ipu u3ydueHun 3Toi AUCIUIIIIMHBI
3aKJIaJbIBAlOTCS OCHOBBI 3HAHUM, IMO3BOJSIIOIIMX YMEJIO MCIOJIb30BaTh COBPEMEHHYIO
3JIEeMEHTHYI0 0a3y paauod3JeKTPOHUKHU U MOHUMATh TEHJICHIIMU U MEPCIEKTUBBI €€ Pa3BUTHUS U
MPAKTUYECKOTO HCIIOJIb30BAHUS, TPUOOPETAIOTCS HABBIKM pacyeTa pPEXUMOB aKTHUBHBIX
npuOOpOB B 3JEKTPOHHBIX LEMAX, SKCIEPUMEHTAIBLHOTO HCCIEIOBAaHUS HUX XapaKTePUCTUK,
W3MEPEHUS TapaMeTPOB U MOCTPOCHUS 0a30BBIX SYCEK DJICKTPOHHBIX LIETIEH, COICPKAIIUX TaAKUE
PUOOPHI.

1.2. JlucumrniamHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMEI
BhIciIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYYCHHUS 110 JUCIHUILTUHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMH pe3yibTatamu ocBoenust OIT BO.

B pesynbrare W3ydeHUs AUCHUILTUHBI OOYYAIOUIUICS JODKEH 00JIaaTh CIeIyoIuMU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMOETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Konn
Kareropus (rpymnmna) Konx n HauMeHoBaHMEe HHAMKATOpa
HalMEHOBaHUE
KOMIIETEHIIUU JOCTH)KEHUS] KOMIIETEHLIUU
KOMIIETEHIIUH
OIIK-1.3.1 3HaTh (yHIaMEHTaIbHbBIE
OIIK-1 Cnocoben 3aKOHBI IPUPOBI U OCHOBHBIE (PU3UUECKUE
UCIIOJIb30BATh 1 MaTeMaTUYECKUE 3aKOHBI
nojyoxenus, 3akousl | OIIK-1.Y.1 ymers npuMeHsTh pu3nueckue
U METOJIbI 3aKOHBI M1 MaTeMaTH4YE€CKHE METOJIbI JIJIs
Ob6menpodeccuonanbHbIe
€CTECTBEHHBIX HAyK | PELICHMs 3a/1a4 TEOPETUYECKOTO U
KOMIIETEHIIUU
Y MaTeMAaTUKH [ MIPUKJIAHOTO XapaKTepa
peleHus 3ana4y OIIK-1.B.1 BmageTs HaBBIKAMH
WHKEHEPHOU MCIOJIb30BaHUs 3HAaHUN (QU3HUKH U
JESATEIIBHOCTH MaTeMaTHKH JUIs pelieH s 3a/1a4
WHXCHEPHOU e TEIbHOCTH
OIIK-2.3.1 3HaTHL OCHOBHEIE METOIBI U
CpEeJICTBA MPOBEIACHUS SKCIIEPUMEHTAIbHBIX
UCCIJIEIOBAHMM, CUCTEMBI CTaHIAPTU3ALUHU U
cepTuduKann
OIIK-2 Cnocoben pHg
OIIK-2.Y.1 ymers (popMyIHpPOBAThH B
CaMOCTOSITENIbHO -
pamKax IMOCTaBJIEHHOM 1IeJN MPOeKTa
IIPOBOAUTH
COBOKYITHOCTb B3aUMOCBSI3aHHBIX 3a7ad,
AKCIIEPUMEHTAJIbHbIE
00€eCIIEUnBAIOIINX €€ JOCTHKEHHE;
Ob6menpodeccnoHanbHbIe | HCCIEAOBAHUS U
OLICHUBATh JOCTOMHCTBA U HEJOCTATKU
KOMIETEHIINU HCIIOJIb30BaTh
BO3MOXKHBIX BAPUAHTOB PEILICHUS 33]1a4H;
OCHOBHBIE ITPUEMBI
ONPEAEIIATh 0)KUJAEMBIE PE3YJIBTATHI
00paboTKu 1
pellIeHus BbIIETICHHBIX 3a/1a4; BEIOUpATh
IIPEJICTaBICHUS .
CHOCOOBI U CPEe/ICTBA U3MEPEHUN U
MOJTy4YE€HHBIX JaHHBIX
IPOBOJIUTH SKCIIEPUMEHTAIbHbIE
MCCIIEIOBAHMUSI
OIIK-2.B.1 Bnagets ciocobamu o0pabOTKH
U NPE/ICTaBJIEHUS MOTY4YEHHBIX JaHHBIX U




OIIEHKH MOTPEIIHOCTH PE3yJIbTaTOB
WU3MEpPEHUI

2. Mecro nucuumumHbl B cTpykType Ol
JluctumimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETCHHBIX 00yUYaIONTUMUCS
[PU U3YUYCHHUH CIeIYIOUINX AUCIUILINH:
— «Marematuka-1 (AHanMTHYECKas TEOMETPHS U JIMHEHHAs anreopa)y,
— «Marematuka-1 (MatemaTH4YeCKUN aHATIU3)»,
— «Dusukay,
— «XuMuD.

3HaHus, MOJYYCHHbIE IPU M3YYEHHUU MaTepuana JaHHOW JIUCLMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS ITPU U3YUEHUH IPYTUX AUCLMILINH:

— «udposas 06paboTKa CUTHATIOBY,

— «MHTerpanbHble yCTPOWCTBA MUKPOIJIEKTPOHUKIY,

— «/HTennekTyanpHble 3JEKTPOHHbIE JATYMKU U YCTPOHCTBA HHAMKALIUNY,

— «OJIEKTPOHHBIE IPOMBILIUIEHHBIE YCTPOWCTBAY,

— «CXeMOTEXHHKA aHAJIOrOBBIX 3JIEKTPOHHBIX YCTPONCTBY,

— «CxemMoTexXHUKa M(PPOBBIX U UMITYJILCHBIX YCTPOHCTBY.

3. OObeM U TpyI0EMKOCTh TUCIUTLIAHBI
JHanapie 00 00meM oO0beMe TUCIUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHIOB YYCOHOM
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAO0EMKOCTH M0 CeMeCTpaM) IpeACTaBICHbI B
Tabauie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIIMHbI

TpyaoeMkocTh MO
Bun yuebHoli paboThl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKocmo OUCYUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu
Ayoumopnusie 3anamus, BCEro vac. 12 12
B TOM YHCIIE:
nekiuu (JI), (dac) 6 6
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
naboparopHbie padboTsl (JIP), (dac) 6 6
KypcoBo# npoekt (padota) (KII, KP), (4ac)
9K3aMeH, (Jac) 9 9
Camocmosamenvnasn paboma, Bcero (dac) 123 123
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
OK3.%%*)

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH TUCIUTUIMHEI TIO pa3/ieiaM U BUIaM 3aHITHH.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIE 3.

Ta6muma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYI0EMKOCTh




Pa3znenbl, TeMBI TUCIUTITHHBL Jlexwmn | T13 (C3)) - JIP KT CPC
’ (dac) (gac) (dac) (gac) (dac)
Cemectp 4
Pazgen 1. DneMeHTH GHU3UKU TBEPIOTO TEIA. 18
Tewma 1.1. duzmdaeckre OCHOBHI OITYITPOBOTHUKOBBIX 1 1
pHUOOPOB.
Tewma 1.2. KoHTaKkTHBIE SBICHUSL. 1 1
Paznen 2. IToaynpoOBOAHUKOBBIE TIPUOOPBI. 30
Tewma 2.1. IloaynpoBOAHHUKOBBIE JUOBI. 1 1
Pasnen 3. TTonynpoBOAHMKOBBIE TPUOOPBIL. 50
Tema 3.1. TloneBbie TPaH3UCTOPBHI. 1 1
Tewma 3.2. bunonsipHble TpaH3UCTOPHI. 1 1
Paszen 4. OnTo31€KTPOHHUKA. 25
Tema 4.1. doTorNEKTpUUECKHE U U3Ty4aTENbHbIE 1 1
pUOOPEI.
Hroro B cemectpe: 6 6 123
Utoro 6 0 6 0 123

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCA B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
o0ydJalomMMuUCs  OMNpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oy;ymiei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Tabauna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOIO [IUKJIA

HOMep paszaeiia HazBanue u COACPpIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATHH

Pa3nen 1 DJieMeHThI (PU3NKHM TBEPAOIO TeJa.
1.1. ®u3nueckue OCHOBBI MOIYIIPOBOJIHUKOBBIX TPHUOOPOB.

OCHOBHbBIE TIOHATHS 30HHOM TEOPUU  MOJYIPOBOJHUKOB.
CratucTuKa OJJIGKTPOHOB U JBIPOK B  TOJIYIPOBOJIHUKAX.
BoipokJieHHbIE ¥ HEBBIPOXKIEHHBIE  TOJYNPOBOIHUKH.
KoHuentpanus HocuTene 3apsiga B COOCTBEHHBIX U TPUMECHBIX
MOJIYTIPOBOIHUKAX B YCIOBUSIX TEPMOJIMHAMUYECKOTO
paBHOBecHs. HepaBHOBECHOE COCTOSHHE MOJyIPOBOJHUKA.
[Ipouieccsl mepeHoca HocuUTeNed 3apsiia B MOJYINPOBOJHUKAX.
'enepanmst w pekoMOMHANMsS HOCUTENEH 3apsna. Bausaue
DIIEKTPUYECKOTO TIONIE Ha OOBEMHYI0 U TOBEPXHOCTHYIO
AJIEKTPONIPOBOAHOCTh  TOJIYIIPOBOJHUKOB.  TemrepaTypHbIe
3aBUCUMOCTH  KOHIEHTpPALIMH, TOJABMKHOCTH U  YACIbHOU
ANEKTPONPOBOAHOCTA  TOJYIIPOBOJHUKOB.  BO3HHMKHOBEHHE
00BeMHBIX HeycTOWuMBocTed. ONTUYECKHE U  TEIUIOBBIC
CBOICTBa MOJTYTIPOBOTHUKOB. DOTOITEKTPHUIECKUE u
TEPMODJIEKTPUUECKHE SIBJICHUS.

1.2. KoHTaKTHBIE SIBJIECHUS.

IlonsiTe o p-n-mepexone, TUnbl p-N-niepexonoB. dusmyeckue




mponcccoul B p-n-nepexoz[e npu OTCYTCTBUU U IIPU HAJIHNYHU
BHEIIIHErO0 HaIpsDKeHUsA. BosbpTamiiepHas XapakTepucTuka p-Nn-
nepexona. KOHTaKT «MeTayuI-moaynpoBOAHUKY», 3aBUCUMOCTH
€ro CBOMCTB OT Pa0OTHI BBIXOAA MOJYMPOBOJHUKA M MeTallia.
I'eTeponepexobl.

Pa3znen 2

HoaynpoBoaHMKOBbIE IPUOOPBI.
2.1. IlonynpoBOAHUKOBBIE AUOBI.

ITomynpOBOIHUKOBBIN U0, €r0 XapaKTEPUCTUKU U MapaMeTpBI.
OcHoBHBIE BUIBI TP000s p-N-niepexona. IlepexoHpie Mpoecch
B IIOJIYIPOBOJHUKOBOM JIMOJE, HAKOIUIEHHE U paccachlBaHUE
U30BITOYHOTO 3apsiia, AM(PPy3nOHHAS €MKOCTb. DKBUBAJIEHTHAs
CXeMa  IOJYNPOBOJHUKOBOrO  nuona. (OCHOBHBIE — THUIIBI
HOJYIIPOBOIHUKOBBIX JIMOJIOB, UX KOHCTPYKLMH, IapaMeTpbl U
00J1aCTH IPUMEHEHMUSL.

Pa3znea 3

IMoynpoBoaHMKOBBIE MPUOOPHI.
3.1. IloneBble TPaH3UCTOPHI.

[ToseBbIe TpaH3UCTOPBI C 3aTBOPOM B BUAE p-N-mepexona. Mx
YCTPOMCTBO,  NPUHLMI  ACUCTBHUS, CXEMbl  BKIIOUYEHUS,
XAapaKTEPUCTUKHU U MapaMeTpbl. 3aBUCUMOCTb XapaKTEPUCTUK OT
Temneparypbl. Harpy3ouHblil pexXuM IOJIEBOTO TpaH3UCTOPA,
Harpy3ouHble XapakTepuctuku. @Dusnueckue sBIEHUA Ha
IIOBEPXHOCTU TOJYyNpPOBOAHUKA. lloseBble TpaH3UCTOpPHI ¢
n3onupoBaHHbIM 3aTBOpoM (MOII- nnun MII-Tpasuctopsl), ux
OPUHLMII ~ JEHCTBUS,  XapaKTepUCTHUKH M [apaMeTphl.
Ocobennoctn  MomHblx  MJIII-TpaH3ucTOpOB. Ob6nactb
IIPUMEHEHHS [TOJIEBBIX TPAH3UCTOPOB.

3.2. bunoaspHbIE TPaH3UCTOPBI.

TpaH3ucrop Kak cucreMa JIBYX B3aUMOJICHCTBYIOIIMX p-N-
nepexonoB. Bo3MokHble pexHMbl pabOTBl  TpaH3HCTOpA:
AKTHUBHBIN (YCUJIUTENIbHBIN), OTCEUKH, HACBIIICHUS, HUHBEPCHBIH.
®dusnueckue mnpouecchl B 0Oe3apeiioBOM TpaH3UCTOpE B
AKTUBHOM YCHJIUTENBHOM pexkuMme. TOKH B TpaH3HUCTOpE.
Koodpduuuenr mnepemaun  SMUTTEPHOIO TOKa M €rO
cocrapisirone. Tpu cxembl BKIIOUEHHUS TPaH3HCTOpa: ¢ OOIIUM
OMUTTEpPOM, C oOOmed ©60a30ifi W OOMMM  KOJIJIEKTOPOM.
XapakTepUCTUKH TpaH3UCTOpa B cxeMax ¢ oOumiedl 6a3oif u ¢
o0ImMM SMUTTEPOM. BiusHue temmnepaTypbl Ha XapaKTepUCTUKU
TpaH3ucTtopa. TpaH3UCTOp Kak JIMHEWMHBIA YETBHIPEXIOIIOCHHK.
Cucrembl MamoOCUTHATBHBIX (AH(QepeHnanbHbIX) TapaMeTpoB




TpaH3uctopa. OnpeneseHne MajlOCUTHAJIBHBIX I[apaMeTpoB IO
XapakTepUCTUKaM TpaH3ucTopa. Pabora TpaH3ucropa npu
HaJIM4MM Harpy3kKd B KOJUIEKTOpHOM uenu. Harpy3soudnsie
XapaKTEpPUCTUKU TpaH3ucTtopa. Ilapamerpsl, xapakrepusyromue
PEKUM YCHIICHHS, OTIPE/IEIeHNE UX 110 XapakTepucTukaM. Beioop
paboueil  TOYKM  TpaH3UCTOpa B  PEXKUME  YCHIICHUS.
CxemoTexHHUecKue crocoObl 3aanus padboueil Touku. Biausaue
HEJIMHEHHOCTH BXOJHBIX XapaKTEPUCTUK Ha paboTy TpaH3UCTOPA
B pekruMe ycuiieHus. PaboTa TpaH3ucTopa Ha BBICOKHUX YacTOTAaX.
HpetidoBeie  Tpansuctopbl. Ilapamerpa, xapakTepu3yrOIIUe
BBICOKOYACTOTHBIE CBOWCTBAa TPaH3UCTOpAa. OKBUBAJICHTHBIE
cxeMbl TpaH3ucropa (dopmanpHble W (usmueckue). Mogaenu
TPaH3UCTOpA, UCIIOJIb3yEMBIE pu KOMIIBIOTEPHOM
IPOEKTHUPOBAHUU 3JIEKTPOHHBIX cxeM. PaboTta TpaH3ucropa B
peKMME TEPEKIIOYECHHs. YCIOBHS OTCEYKHM U HACBILECHUS.
IlepexonHbple IpoLECCHl B TPAH3UCTOPE IPH IEPEKIIOYEHUHU.
ITapamerpa  TpaH3UCTOPOB B HUMIIYJIBCHOM  PEXHUME.
TpaH3uCTOPHBIA KIIIOY, TOCTPOEHHBIM MO CXeMe C OOIuM
smutTepoM. [IpenensHo qonycTumsble apaMeTpsl TPAaH3UCTOPA.

Paznea 4

Onro3jieKTpoHUKA.
4.1. ®oTosneKTpUUECKUE U H3TydaTeIbHble TPUOOPHI.

DoTOpe3ucTOpsl, HMX  KOHCTPYKIHS, XapaKTEPUCTUKA U
napameTpbl. ®dusnueckue Tmporeccyl B p-N-Tiepexoje Mpu
Bo3neiictBuu  ceeta. doro DJIC. dDororarbBaHUYECKHE
DJICMECHTHI. q)OTO}lI/IOI[I)I, OCHOBHBIC PpPCKHUMBI HX pa6OTI>I.
XapakTepucTuku U mapameTpbl GporoanonoB. OCHOBHBIC THIIBI
dboToanoa0B. DOTOTPaH3UCTOPHI: OpUHIUO  JACUCTBUS,
XapaKTepUCTUKH, TapaMeTpbl. OOIacTH MPUMEHEHUS Pa3TUIHbBIX
TUTIOB TONYTMPOBOJHUKOBBIX (DOTOIIEKTPUUECKUX TPHUOOPOB.
W3nyuaroiue moiaynpoBOIHIUKOBBIE TPUOOPHI U UX IPUMEHEHHE.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJIOEMKOCTh IIPUBEIEHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYTOCMKOCTDb

N3 nux Ne
Tembl DopMBbI .
Ne TpyroemMKOCTh, | IPaKTUYECKOH | pa3zena
MPaKTUYECKUX MPAKTUYECKUX
n/m . . (uac) MTOATOTOBKH, | JUCLHII
3aHATHN 3aHATUN
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEaYyCMOTPEHO

Bcero

| | |

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYTOEMKOCTb IPUBECHBI B TaOIUIIE 6.




Ta6mmia 6 — JlabopaTopHbIe 3aHITHS M X TPYJIOEMKOCTh

N3 Hux No
Ne HaumenoBanue nabopaTopHbIX paboT TpynOCMKOCTS, | MPAKTHHECKOI | pasieia
n/m (gac) HOJTOTOBKU, | JUCIHII
(1ac) JIMHBI
Cemectp 4
1 | Omnpenenenue MUPUHBI 3aIPELICHHON 30HbBI 0,5 1
MOJIYIPOBOJIHUKOB
2 | UccnenoBanue BRIIPSIMUTEIBHBIX TUOJIOB 1 2
3 | UccnenoBanue MoaeBbIX TPAH3UCTOPOB C 1 3
YIPaBIsEMbIM (pP-n) NEPEX0A0M
4 | UccnenoBaHue MOJIEBBIX TPAH3UCTOPOB C 1 3
W30JIMPOBAHHBIM 3aTBOPOM
5 | MccnenoBanue OUIOISPHBIX TPAH3UCTOPOB, 1 3
BKJIFOUEHHBIX I10 cXeMe ¢ oluiei 6a3oit
6 | MccnenoBanue OUIOISPHBIX TPAH3UCTOPOB, 1 3
BKJIFOUYEHHBIX 110 CXEME C OOIIIM SMUTTEPOM
7 | UccnenoBanue GOTOTPAH3UCTOPOB 0,5 4
Bcero 6

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

4.6. CamocrosTenbHas padoTa 00yJarouIXCs
Buppl camocTosiTenbsHON paboTh U €€ TPYJOEMKOCTh MTPUBEICHBI B TabHIe 7.

Tabauna 7 — Busabl camocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositensHOM paboTh

qac qac
1 2 3
W3yuenne TeopeTHyeCcKOro Marepuaia 90 9

qucturinHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Beimonuenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)

Jomamuee 3amganne (/13)

KontposbHble pabotsl 3a04HuKoB (KP3)

IToaroToBKa K MPOMEXYTOYHOMU

arrecranuu (ITA) 13 12

Bcero: 123 123

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSTEITEHON PabOThI 00YUYaOIIUXCS IO TUCIUTUTMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00ydaroImuXxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeuyeHb nevaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/1aHUI NpHUBeieH B Tabaulle 8.




Ta6mmia 8— IlepeueHb MeYaTHBIX U JICKTPOHHBIX YUCOHBIX HU3aHUN

KomnunuecTBo sK3eMILIsipoB B
Hludp/
URL azpec bubnuorpaduueckas ccpiika oubmoreke
(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)
621.38 ByJbiueB, Anatounii 3
b 90 Jleonn10BUY. DIIEKTPOHHBIE
npuOopsl: yuebHoe
nocobue / A JI. Bynbrues, B. A.
[Ipoxopenko. - MuHck : Boici.
mK., 1987.-315 c.
621.315.5/.61 | Ilerpos., K. C. Pagrnomarepuaisi, 4
130 PaIMOKOMIIOHEHTHI U JICKTPOHHKA: yueOHOE
nocobue / K. C.
[lerpos. - CI16.: IIUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 nmkun, I'. I'. DnexkTpoHuka: 4
1165 yueoHuk/I". I'. llumkun, A. T
[umkux. - M.: Ipoda, 2009. -
703 c.

7. IlepeyeHb MEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
MH(}OPMaIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0Opa3oBaTeNbHbIX pecypcos MH(}OPMaLIOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTn «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedyeHbp OJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPcOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «HTepHeT)
URL agnpec HaumeHnoBanue

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0O€CHeueHUs,, HCIOJIb3yEMOIo MpH OCYLIECTBICHUU
00pa30BaTeNILHOTO MpoIecca MO AUCLHUIIUHE.
[lepedeHp uCoONb3yeMOro MporpaMMHOro odecriedueHus npejacrasieH B Tadbuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOTO 00€CIICUCHIS

Ne i/t Hanmenosanue

He npenycmorpeno

8.2. IlepeueHp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCITUILTHHE

[lepeuenbr WCHONB3yEMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmotpeno




9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUTUIHHE, IPECTaBIeH B Tabmuiel 2.

Tabmuna 12 — CoctaB MaTepHalIbHO-TEXHUUECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Homep aynuropun
/T MaTepHATbHO-TEXHUYECKOMN 0a3bl (Ipr HEOOXOTUMOCTH )
1 | JlexuuoHHas ayiuTopus 24-02 (yn. I'acremnno, 15)
JIaboparopust DNEKTPOHUKH 22-09 (yn. 'acremo, 15)

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTecTalun
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEXKYTOYHON aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluN

Buj npoMexyTO4YHO# aTTecTanuu [lepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crucok BONPOCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUIIETHI;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ayuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIINH, KOTopasi mpuBeAeHa B Ta0nuue 14. B TeyeHune cemecTpa MOXET MCIOJIB30BAaTHCS
100-0annpHast ~ mKajma  MOJIYJIBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHUIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabauna 14 —Kpurtepuu ouieHKH YpoBHS ¢hOPMHPOBAHHOCTH KOMIIETEHLIUN

Or11eHKa KOMITETEHITUH

XapakTreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHAs mIKaIa P P (bopmp

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpPasiCh Ha 3HAHHWS OCHOBHOM W JIOTOJHHUTENBHOW JUTEpaTyphl,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JIESITSIILHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJIEET CHCTEMOM CIIEIMAIN3UPOBAHHBIX OHSITHIA.

COTIIMYHO»
(GauTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYIIECTBY W3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW ACSATEIHHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITMATN3UPOBAHHBIX TTOHSATHH.

«XOpOLLIO»
«3aUTEHO

— o0yyaroluiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[I0 CYLIECTBY H3JIaraeT €ro, ONMpascCh Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATypBHI;

— JIONyCKAaeT HECYIIECTBEHHbIE OIINOKN U HETOYHOCTH;

— UCHBITBIBACT 3aTPYJHEHUS B IPAKTUYECKOM IPHMEHEHUU 3HAHWUU

«yJOBJIETBOPUTEIILHO
«3aYTEHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

HaIpPaBIICHUS;
— cJ1abo apryMEHTHPYET Hay4HBIC MTOJI0KCHHUS,

— 3aTpyHsAeTCA B (POPMYIMPOBAHUHU BBIBOIOB M 0000IICHU;
— YaCTUYHO BJIJICET CUCTEMOH CIICIIMATN3UPOBAHHBIX MTOHATHHA.

MaTrepuana;
— IONyCKaeT  CYUIECTBEHHbIE  OLIMOKU U
«HEY/IOBJICTBOPUTELHO .
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIPaBIICHUH;
«HE 3a4TCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOopMYJIMPYET BBIBOJIOB H 0000IICHUI.

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHOHW 4YacTH MPOrPaMMHOIO
HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBbie KOHTPOJIbHBIC 3aaHUs WK WHBIC MATCPUAIIBI.
Bormpocsr (3amaun) asis 9K3aMeHa IpeicTaBiIeHbl B Tabmuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne mi/mm [Tepedens BOmpocoB (3a71a4) Il 9K3aMeHa Koz
UHAMKATOpa
1 [TorynpoBOAHUKH ¢ COOCTBEHHOM 3JEKTPOIPOBOAHOCTHIO. OIIK-1.3.1
2 [1oJ1yIpOBOIHUKH € JIEKTPOHHOM AJIEKTPONPOBOIHOCTHIO OIIK-1.¥.1
3 [TonynpoBOJAHUKY C ABIPOYHOM 3JIEKTPOIPOBOIHOCTBIO. OIIK-1.B.1
4 JpeiidoBbiii u gudy3noHHBINA TOK B TOTYITPOBOTHUKAX. OIIK-2.3.1
5 DNeKTPOHHO-BIPOUHBIN ITepexo/1 B cocTosiHuM paBHoBecus. | OIIK-2.V.1
6 [Tpsimoe 1 oOpaTHOE BKJIKOYEHHUE P-N-Tiepexoa. OIIK-2.B.1
7 TeopeTnyeckas u peanbHas BOJIbTaMIIEpHAS OIIK-1.3.1
XapaKTEpUCTHKA p-N-Tiepexoa.
8 Buasl mpoboeB p-N-niepexoaa u X 0COOCHHOCTH. OIIK-1.V¥.1
9 EMKkoctu p-n-nepexoza. OIIK-1.B.1
10 BolnpsiMUTENIbHBIE JUOIBI. OIIK-2.3.1
11 OnHONOJIyNIEpUOIHBIN BBITPSIMUTEIND — IIPUHIIUII €10 OIIK-2.V.1
JEUCTBHS.
12 Bimstnue remneparypsl Ha BOJIbTaMIIEPHBIE OIIK-2.B.1
XapaKTEPUCTHKU MOJTYITPOBOJHUKOBBIX IHOMIOB.
13 ['paduueckuit MeToa onpeneneHus napaMmeTpoB padbodero OIIK-1.3.1
pEeKHMMa MOJIYIPOBOJIHUKOBBIX JTHUOJIOB.
14 [TorynpoBOAHUKOBBIE CTAOMIIUTPOHBI, ClIEUATbHbBIE OIIK-1.V.1
napaMeTpbl MOJTYIPOBOJAHUKOBBIX CTAOMIIMTPOHOB.
15 AHanu3 paboThl MOTYIPOBOAHUKOBOIO CTaOUIN3aTOpa OIIK-1.B.1
HaNpsDKEHUS ¢ IOMOIIBIO JIMHUU Harpy3KHu.
16 Bapukansbl, cxeMbl BKIIFOUEHHS B JIEKTPUYECKYIO LIETIb, OIIK-2.3.1
SKBMBAJICHTHAs CX€Ma BapHKama 1 €ro OCHOBHBIE
apaMeTphl.
17 TyHHENIbHBIE JUOBI, OCHOBHBIE IIAPAMETPBI TYHHEIIBHBIX OIIK-2.V.1
JTMOJIOB, aHAJIN3 BOJIbT-aMIIEPHOI XapaKTepUCTUKU
TYHHEJIBHOTO JIM0/1a C TIOMOIIIBIO SHEPTETUYECKUX
Jrarpamm.
18 CrpyKTypa 1oieBoro TpaH3uCTOpa ¢ yNpaBisSOLUM p-N OIIK-2.B.1
NEePEeX0A0M M MPUHLUI €ro PadOTHL.
19 DJIEKTPUYECKUE CXEMBI BKJIFOUEHHUSI MOJIEBBIX TpaH3uctopoB | OIIK-1.3.1
C YHPABJISIIOIIUM P-N IEPEX0I0M U UX 0COOCHHOCTH.




20

CeMeicTBO CTOKOBO-3aTBOPHBIX XaPAKTEPUCTUK MOJIEBBIX
TPAaH3MCTOPOB C YIIPABIAIOIIMM P-N IEPEXOIOM H UX
0COOEHHOCTH.

OIIK-1.V.1

21

CeMelCTBO BBIXOTHBIX XapaKTEPUCTHK IOJIEBBIX
TPAH3UCTOPOB C YMPABJISIONIAM P-N IEPEXOIOM U UX
0COOEHHOCTH.

OIIK-1.B.1

22

3aBHCUMOCTh KOH(PUTYpALIUU «KaHAJIa) MOJIEBBIX
TPAH3UCTOPOB C YIPABISAIOIIMUM pP- N IEPEXOJIOM OT
W3MEHEHHUS HAIPSDKEHUS «CTOK-UCTOK» IIPU TOCTOSSHHOM
HaIPsKEHUU «3aTBOP-UCTOK.

OIIK-2.3.1

23

I'padmyeckuii cmiocod MOCTPOCHUS CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHK IO BBIXOJHBIM XapaKTEPUCTUKAM IOJIEBBIX
TPAH3UCTOPOB C YNPABJISIOLUIMM P-N IEPEXOJIOM.

OIIK-2.V.1

24

Crpykrypa M/III noneBoro Tpansucropa ¢
CMHAYLIHUPOBAHHBIMY) KAaHAJIOM U MIPUHITUII €r0 pabOTHI.

OIIK-2.B.1

25

DnekTpuyeckue cxembl BkiroueHuss MJIIT nmoneBbix
TPaH3UCTOPOB C «MHIYUMPOBAHHBIMY KAHAJIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

26

CeMelicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk M
II0JIEBBIX TPAH3UCTOPOB € «MHIYLIMPOBAaHHBIM» KaHAJIOM H
1X 0COOEHHOCTH.

OIIK-1.V.1

27

CemelicTBO BbIXOJHBIX XapakTepuctuk M/IIT nonesbix
TPaH3UCTOPOB C «MHAYLUPOBAHHBIM» KaHAJIOM U MX
0COOCHHOCTH.

OIIK-1.B.1

28

Crpykrypa M/III noneBoro TpaH3ucTopa co «BCTPOESHHBIM
KaHAJIOM U IPUHITUT €10 pabOTHI.

OIIK-2.3.1

29

Onektpuueckue cxeMbl BKItoueHust M/ moneBbix
TPaH3UCTOPOB CO «BCTPOEHHBIM» KAHAJIOM M UX
0COOEHHOCTH.

OIIK-2.V.1

30

CeMelicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT
MIOJIEBBIX TPAH3UCTOPOB CO «BCTPOEHHBIM» KaHAJIOM U UX
O0COOEHHOCTH.

OIIK-2.B.1

31

CemelicTBO BbIXOJHBIX XapakTepuctuk M/III nonessix
TPaH3UCTOPOB CO «BCTPOCHHBIM) KAHAJIIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

32

JndpdepeHnnanbHble WIK MaJOCUTHAJIbHBIE TapaMeTphl
I0JIEBBIX TPAH3UCTOPOB.

OIIK-1.V.1

33

PaboTa noJyieBbIX TPaH3UCTOPOB B JMHAMHUECKOM PEXKHUME.

OIIK-1.B.1

34

Otnuune onpenenenus nuddepeHIanIbHbIX TapaMeTpoB B
JUHAMHYECKOM PEXHUME OT UX ONPEIEIICHUS B CTATHUYECKOM
pEXUME.

OIIK-2.3.1

35

YCTpONCTBO U KOHCTPYKTUBHBIE OCOOEHHOCTH OHITOSIPHBIX
TPaH3UCTOPOB.

OIIK-2.V.1

36

DNEKTPUUECKHUE CXEMbI BKIIOUCHHS OUTIONIPHBIX
TPaH3UCTOPOB U UX OCOOEHHOCTH.

OIIK-2.B.1

37

PaboTta GuMonspHOTO TpaH3UCTOPA, BKIFOYEHHOTO MO CXEME
c o0mieit 6a30i1, B peKUMaX «OTCEUKU» U «HACHIIICHUS.

OIIK-1.3.1

38

Pabota GUMONSPHOTO TpaH3UCTOPA, BKIIOYSHHOTO IO CXEMe
¢ o0mieit 6a30i, B «<aKTUBHOMY PEXHUME.

OIIK-1.V.1

39

CeMelcTBO CTaTUYECKUX BXOJIHBIX XapaKTEPUCTUK
OMITONIIPHOTO TPAH3KMCTOPA, BKIIFOUYCHHOTO 110 CXEME C
ob1elt 0a30i, 1 MX 0COOEHHOCTH.

OIIK-1.B.1




40

CeMelcTBO CTaTUYECKUX BBIXOJHBIX XapaKTEPUCTUK
OMITONIIPHOTO TPAH3MCTOPA, BKIKOYEHHOTO 10 CXEME C
o61elt 0a30i, 1 MX 0COOEHHOCTH.

OIIK-2.3.1

41

Pa6ora 6I/IHOJ'I$IpHOFO TPaH3UCTOPA, BKIIFOYCHHOI'O I10 CXEME

C O6H_II/IM SMUTTCPOM, B PCIKUMAX «OTCCUKU» U
«HACBIIICHU .

OIIK-2.V.1

42

PaboTta OGMMONSPHOTO TPAaH3UCTOPA, BKIIOYCHHOTO IO CXEME

C 06H_II/IM OMUTTEPOM, B KAKTUBHOM)» PECKUME.

OIIK-2.B.1

43

CeMelcTBO CTaTUYECKMX BXOJIHBIX XapaKTEPUCTUK
OUIIOJIIPHOTO TPAH3HUCTOPA, BKIIFOYEHHOTO TI0 CXEME C
OOIIKMM SMUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.3.1

44

CeMmeicTBO cTaTUUECKUX BBIXOJHBIX XapaKTEPUCTHK
OUIIOJIIPHOTO TPAH3HUCTOPA, BKIFOYEHHOTO IO CXEME C
OOIIMM SMUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.V.1

45

Cxema BKJIHOYEHHs OUIIOISIPHOIO TPAH3UCTOPA ¢ OOLIUM

KOJIJICKTOPOM B «aKTHBHOM» PCIKHMC U €C 0COOEHHOCTH.

OIIK-1.B.1

46

Cucrema H napameTpoB OUTIONIIPHBIX TPAH3UCTOPOB.

OIIK-2.3.1

47

POTOTPaH3UCTOP, YCTPOHCTBO U NPUHIUN ACHCTBUSL.

OIIK-2.¥.1

Bompocsr (3amaun) aiis 3auera / mudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera

Ne i/t

[Tepedyens BonpocoB (3amav) 11t 3adeta / nudd. 3auera

Kon
WHJUKAaTOpa

Y4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUS KYypCOBOM pabOThI
Mpe/ICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITOIHEHHS

Ne n/mt .
KYpPCOBOM paboThI
Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO
Bompockl st mpoBelieHUsT TPOMEXYTOUHOM aTTecTallMd B BHJIE€ TECTUPOBAHMUS

npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB Il TECTOB

Ne i/t

[IpumepHBIii IepeueHb BOIPOCOB ISl TECTOB

Kon
WHJIUKATOpa

1) | IlpounTaiiTe 3a1aHue ¥ BbIOEPUTE OMH NMPABUIbLHBINA 0TBET

MareMaTH4eCcKOil MOAEIIbIO CUTHAJIA SBISETCS (bYHKI_II/IH

a) Yacrorsr,

b) Bpemenu;

C) Hanpsokenwus;
d) Toxka

OIlK-1

2) | lIpouuTaiiTe 3a1aHKe U BLIGEPUTE OIMH NPABUJIbHBIH 0TBET
OT yero 3aBUCHT PACCTOSTHUE MEXKIY CIEKTPAIIbBHBIMU JIUHUSAMU B
CHEKTPE NEPUOINYECKUX UMITYJIbCHBIX CUTHAJIOB?

a) OT IUTETHLHOCTH UMITYJIbCA;

b) Ot nepuoaa MOBTOPEHUS HMITYJIbCOB;

C) OT BBICOTHI UIMITYJIBCOB;

d) Or neproa MOBTOPEHHS U BHICOTHI HMITYJIbCOB,;

OIIK-2

3) | lpouuraiiTe 3a1aHNe U BHIOEPUTE OIMH MPABUJIbHBIH 0TBET

OIIK-1




YV HEYEeTHBIX NEPUOJIUYECKUX CUTHAJIOB IMOCTOSHHASL COCTABJISIIOLIAS
paBHa:

a) AMILIMTY/Ie ICPBOI FApMOHUKH;

b) VYaBoenHoii aMITUTY e IEPBOIl TApMOHHKH,

c) Hymo;
d) 1 Bousr;
4) | IlpounTaiiTe 3a1aHNe U BbIOEPUTE OJHH WU HECKOJIBKO OIIK-1
NPaBUWIbHBIX OTBETOB.
[leproanyeckue CUTHAIIBI UIMEIOT
a) JIMCKpEeTHBIN CIIEKTD;
b) HenpepbIBHBI CHIEKTP;
c) Crekrtp B BHIE OAHOM JTHHHH;
d) Hynesoii criekTp;
5) | lIpoyuTaiiTe 3a1aHHe U BLIOEPUTE OJMH HJIH HECKOJIbKO OIIK-2
NPaBUWIBHBIX OTBETOB.
CrnekrtpanbHas pyHKIHS CUTHANIA HAXOJAUTCS C TIOMOIIBIO:
a) IIpeoOpasoBanust Pyphe;
b) IIpeoGpasosanus Jlamaca;
c) IIpeobpazoBanus ['mibbepra;
d) IIpsiMmoro uHTErpasbHOro mpeodpaszoanus Pyphbe;
6) | IIpounTaiiTe 3a1aHHe U BHIOEPUTE OJJUH HJIH HECKOJIBKO OIIK-1
NPaBUIbHBIX OTBETOB.
AKTHBHAsI IIUPHUHA CTICKTPA U3MEPSETCS B
a) B;
b) I'm;
c) Br
d) xl'n
7) | IlpounTaiiTe 3a1aHNe H PACNOJIOKUTE BADHAHTHI OTBETA B OIIK-2
NMPaBUJIbHOI MOC/I€10BaTEILHOCTH.
AHanu3 paguoTeXHHUUECKOH IeTH MPeIoiaraeT CIeayoie dTambl
a) 3amaHuMe MaTEeMaTHYECKON MOJIENN BXOIHOTO CUTHAJIA;
b) Beibop MeTona aHaMN3a;
C) PacueT BBIXOJHOTO CHTHAJIA;
d) 3amaHue NPUHIUIHAILHON CXEMBbI U ITAPAMETPOB DJICMEHTOB
CXEMBI IICTIH;
8) | IlpounTaiiTe 3a1aHNe H PACNOJIOKATE BAPHAHTHI OTBETA B OIIK-1
NMPaBUJIbHOI MOC/IE10BaATEILHOCTH.
IMapmonmnueckuii aHanu3 KolebaHuii B HETMHEWHBIX TEMsIX
MIpeioJiaraeT Mocie0BaTeIbHOCTD CIEYIOIMIMX 3TAll0B
a) AnnpokcuMaIys XapaKTepUCTHUKU HEJTMHEHHOTO 3JIEMEHTA,;
b) Omnpenenenne pabodero yyacTka XxapakTepUCTUKH;
C) 3amaHue BXOJHOTO BO3JICHCTBUS;
d) PacdeT aMIUTUTY1 TApMOHUK BBIXOJHOTO TOKA;
9) | IpounTaiiTe 3a1aHNe N PACNOJIOKHTE BADHAHTHI OTBETA B OIIK-2
NMPaBUJIbHOI MOC/I€10BATEILHOCTH.
[Tpu nepenaue nHGOPMAIIUN OT UICTOYHHUKA K TIOTPEOUTEINIO TIO
pasvoKaHaIy OCYHIECTBISIOTCS CAeyIOUINe TUIIbI 00paOOTKU:
a) Monynsnus;
b) TIpeobpaszoBaHue COOOIICHUS B CHTHAIT,
c) IlpeoOpa3oBaHKE 4aCTOTHI,
d) JlerekTupoBaHue;
10) | IpounTaiiTe TeKCT U ycTaHoBUTe cooTBeTcTBHE. K Kaxmoii mo3umuu | OTTK-1




B JIEBOM CT0JI01Ie MOA0epUTe COOTBETCTBYIONUIYI0 MO3MIIHIO B IPABOM
cTO0JIOIIE.

YcTaHOBUTE COOTBETCTBUE MCKAY UBMCHCHUCM CUT'HAJIa U U3BMCHCHUCM
€ro CHEeKTPaIbHON (PYHKLUU:

A) Curnan nquddepenupyercs 1) AMIUIMTYIHBIN CIIEKTP HE
W3MCHSICTCS

B) Curnan 3amepxuBaercs 2) CnektpanbHast QyHKIHS
JIOMHOYKAeTCs Ha j®

C) Curnan uHTErpUpyeTCst 3) CnextpanbHas QyHKIH
nomHoxaercs Ha (1/jm)

3anummure BoIOpaHHbIe HUGPHI N0 COOTBETCTBYIOINMMH OYKBaAMM:

A B C
11) | IlpounTaiiTe TeKcT U ycTaHoBUTe cooTBeTcTBUE. K Kaxkmoi nmo3uuuu | OIIK-2
B JIEBOM CT0JI01I¢ TOA0epPUTe COOTBETCTBYIONLYI0 NMTO3HIIHIO B IIPABOM
crosoue.
VY cTaHOBHUTE COOTBETCTBUE MEXKIY ACHCTBUSIMU HAJl CUTHAJIAMH U TUIIOM
00paboTKu:
A) V3meHeHue oHoro 13 1) IIpeobpa3zoBanue 4acTOTHI
[apaMeTpPOB HECYLIEero KoneOaHus
I10 3aKOHY YIIPABIIAIOIIETO
CUTHaJIa
B) Beinenenue 2) Monynsauus
MH(POPMALIMOHHOTO CUTHANA U3
paguoCUrHaga
C) Usmenenue Hecymei yactoTel | 3) JleTekTupoBaHue
paguMoCUrHaia
3anumure BoIOpaHHbIe HUGPHI N0 COOTBETCTBYIOIIMMH OYKBaMM:
A B C
12) | IlpounTaiite TekcT U ycTaHoBuTe coorBeTcTBUE. K Kaxkmoii no3uuuu | OINK-1

B JIEBOM CT0JI01I¢ MOA0epPUTe COOTBETCTBYIONUIYI0 NMO3MIIHIO B IPABOM
croaoue.

YcTanoBUTE COOTBETCTBHE MECXKAY 2JIEMEHTAMHU LICIIHU U UX
CONMIPOTUBJICHUAMMU:

A) Pe3uctop 1) ConpoTuBIEHNE YMEHbBIIIAECTCS
C TTOBBIIICHUEM YaCTOTHI

B) Konnencarop 2) ConpoTuBieHue
YBEJIMYNBACTCS C IMOBBIIICHAEM
9acTOTHI

C) Karymka WHIyKTHBHOCTH 3) ConpoTuBieHue HE
M3MEHSETCS C OBBIILICHUEM
YaCTOTHI

3anumure BoIOpaHHble HUGPHI 0] COOTBETCTBYOINMMH OYKBAMM:




A B C

13) | IlpounTaiiTe 3a1aHue U AaiiTe CBOIi pa3BepHYTHIi BapuaHnT oTBeta. | OIIK-1
Ilepeuncnnure OCHOBHBIE Tallbl pacyeTa BBIXOJHOI'O CUTHAJIA
LIENIH CIIEKTPAJIBHBIM METOJIOM aHaJIN3a IIPU 1101a4e Ha BXOJ
L[ENIY HETIEPUOANYECKOTO CUTHAIIA.

14) | IpounTaiiTe 3ajaHue U JaiiTe CBOI pa3BepHYyThIil BapuaHT orBera. | OIIK-2
KakoB criekTpanbHbIN COCTaB TOKa HEJIIMHEWHOI'O PE3UCTOpaA MPH
MIPUJIOKEHUHU K HEMY HaIPsDKEHUS B BUJIE TAPMOHUYECKOTO
Kose0aHus yactoToi @0?

15) | IpounTaiiTe 3ajaHue U JaiiTe CBOi pa3BepHYyThIil BapuaHT oTrBera. | OIIK-1
[TepeunciuTe KOJIMYECTBO U OXAPAKTEPU3YHUTE BXOTHBIC U
BBIXOJIHBIC CUTHAJIBI aMILTUTYTHOTO MOJYJISTOPA

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3209HOU (hOPMBI
oOydeHus, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONINE  MPOLEAYyphl  OICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX dTanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAep)Karcs B
JOKaJbHBIX HOpMaTuBHBIX akTtax [VYAIIL, peraMeHTHpYOmUX MOPSIAOK U MpOLEAypy
NPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydaromuxcs
I'VAIL

11. Mertoanueckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOE M SICHOE W3JIOKEHWE ydeOHoro marepuana. Ha3HaueHWe COBPEMEHHOH JICKIIUU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIINX
JTOCTHIKEHUI HaydYHOW MBICTU. B yueOHOM mporiecce JEKIUsS BBIMOIHSIET METOA0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOPMAITMOHHYIO (yHKIMU. JIKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW o0jacTu 3HaHUA, €€ MpoOIEeMBbI, JaeT IEeNbHOE MPEJCTaBICHHE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTAHAMH.

[IranupyeMsle Pe3YJIbTAThI IIPH OCBOSHUH 00YYAIOIIUMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHOU TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOM pabOThI COBMECTHO C TPEI0IaBaTelIeM,

— pa3BuUTHE MNPO(PECCHOHAIBLHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeaMETy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIICHHS.

— TIOSIBJIEHHE HEOOXOAMMOTr0 HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbBHONW PaOOTHI;

— TIONyYeHWE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKH W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOIBL;




— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

— TOJy4YeHHUE TOYHOT'O MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHATHUH.

JIeKITMOHHBI MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpAllMEd  CaliIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga IMpH IPOBEIEHUU KOPOTKHX AHUCKycCUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CrpykTypa npeaocTaBieHus JEKIHOHHOTO MaTepuana:

— Jleknuuy;

— JleMoHCTpanusi IpOMBIIIIEHHBIX 00pa31i0B MOIYNPOBOJHUKOBBIX TPUOOPOB,;

— JleMoHCTpaIus 3JIEKTPUYECKUX CXEM BKJIFOUEHUS MOTYPOBOIHUKOBBIX TPUOOPOB.

11.2. Metoauyeckue yka3aHus ISl 00y4JaroIuXcs M0 YYaCTHIO B CEMUHapax

OCHOBHOU TENBIO JIJIsT 00YYAIOIETOCs SIBJISICTCS CUCTEMaTH3aIus 1 0000IIeHne 3HaHUH
Mo wu3y4yaeMou Teme, pasaeny, (QopMUpOBaHHE YMEHHUS paboTaThb C JOMOJIHHUTEIbLHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COIMOCTABISATh W CPABHUBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
MIPOYMTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3peHUs U T.I. B COOTBETCTBUM C Beaylleu
JTUTAKTHYECKON TEJBI0 COJICPKAHUEM CEMHHAPCKUX 3aHSATHUH SBISIOTCS Y3JIOBBIC, Hawmboiee
TPYIOHBIC Uil TIOHUMaHHUS M YCBOCHHS TEeMbl, pa3ieibl JUCHUIUIMHBL Crneunduxoil maHHOU
(GbopMBI 3aHATUN SBISETCS COBMECTHAsI paboTa mpernoaaBaTeisi U 00y4daromierocs: HaJl perieHueM
MOCTaBIIEHHOW MpoOJeMbl, a MOMCK BEPHOrO OTBETa CTPOUTCA Ha OCHOBE YepeIOBaHUs
VH/IUBUYAJIbHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Ipy DOArOTOBKE K CEMHHAPCKOMY 3aHATHIO [0 TEME MPOCIYIIAHHOM JEKUUU
HEOOXOAMMO O3HAKOMUTHCA C IUIAHOM €ro TMPOBEIEHHUSA, C JUTEpPaTypoll W HayYHBIMU
myOIMKAIUsAMU TI0 TEME CEMUHApA.

TpebGoBaHus K TPOBEICHUIO CEMUHAPOB

11.3. Meroauueckue ykazaHHs Uil OOYYArOIIUXCS IO TPOXOXKICHHUIO TPAKTHUYECKUX
3aHATUN

[IpakTHueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00y4aloUIMMUCS 10T pYKOBOJICTBOM ITpeToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHuil C LEJIbI0 YCBOEHHUS HAYyYHO-TEOPETHYECKHX OCHOB Yy4ueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] yMEHUN M HaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

[enbro mpakTUYECKOTo 3aHATHS ISl 00y4aroIIerocs SBJSETCS MPUBUTHE 00YUarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOW TUCIUIUIMHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YUaIOIIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuvieHue, yriayOjieHue, pacllupeHHe M JeTalu3alus 3HaHUW [pH pPEeLIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAaMU H3Y4YEeHHUsS KOHKPETHOW YydeOHOil
JUCIUIINHBI,

— BBIpAaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHMSI MOJYYEHHBIX 3HAHUU s
BBITIOJIHEHMS 3a/1aHUM;

— obecrneueHne palMOHAIBHOIO COYETaHMUs KOJIEKTMBHOM M MHIUBHIYaJbHOH (GopM
00y4eHwusl.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUYECKUX 3aHATHM

4. TOAUUYECKUE VKa3aHUA Ul YAIOIMXCSA O BBINOJIHEHUIO JI TOPHBIX
11.4. Mero eCcKue asa oOyuaro C 0 OJIHEHHUIO J1a00opaTo
pabot



B xoxe BeimonmHeHUs m1abOpaTOPHBIX pabOT OO0ydYaIOMUKUCS MODKEH YIIyOuTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJMKOW U TEXHUKOMN
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue madopaTopHbIX pabOT COCTOUT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKON, pacdyeTHO-
QHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51abopaTopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCLUIUIMHBL, ONIpENeiseMOll Y4eOHBbIM IUTAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00yYaroIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaXxX JaHHOW JUCIUIUINHBL,

— 3aKperuieHUe, pa3BUTHE W JeTalIM3allds TEOPETHUYECKUX 3HAHUU, MOJYYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHUE HOBOM MH(OpPMALMH 110 U3yYaeMON JUCIHUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajilaHue ¥ TpeObOBaHUA K IPOBEJIEHUIO J1a00paTOPHBIX paboT

HccnenoBanue XapakTepUCTUK MOITYIPOBOJHUKOBBIX NMpuOopoB. JlaboparopHas pabdora
BBITIOJIHSICTCSI OpUTAZON U3 ABYX-TPEX CTYJICHTOB HA YHHBEPCAIBHBIX U3MEPUTEIBHBIX CTEH/IAX.
IIpoBeneHue wnccnenoBaHUN OCYIIECTBIISIETCS B COOTBETCTBUM C 33JaHUEM M B YKa3aHHOU
IIOCJIEIOBATEIbHOCTH. Pe3ysbTaTel M3MEPEHNH 3aHOCATCA B IMIPOTOKOJI MCIBITAHUM, KOTOPBIA 110
OKOHYAaHUU MCCIIEIOBAHUHN TOJIKEH ObITh ITPEJICTABIIEH JUIsl IPOBEPKH MIPETO1aBaTelNIo.

CtpykTypa ¥ hopMa 0TYETA O JabOpaTOPHOH padboTe

OT4er MOKEH COJIepKaTh: HAMMEHOBAHUE U 1EJIb pa0O0ThI; CXEMbI U3MEPEHH; TaOIUITBI
M3MEPEHHBIX JaHHBIX; TpaUKUd XapaKTEPUCTUK HCCIAEAYEMBIX OOBEKTOB; pPACCUUTAHHBIE
3HAUEHUS IMapaMETPOB HCCIIECIyeMBIX OOBEKTOB; KpaTKHE BBIBOJLL. OTYET BBITIOIHSICTCS Ha
6emnoit 6ymare gopmara 297 x 210 kB. MM.

TpeboBanus k ohopMIEHUIO OTYETA O JTaOOpaTOPHOU paboTe

Oo0pa3ser; opopmiieHHs] TUTYJIBHOTO JIUCTAa MPUBEACH Ha caiire: https://guap.ru/standart/
['paduku cTpodTcs Ha OTHENBHBIX JMCTax (popmara oTdera. MimmiocTpanuu Maibix pa3MepoB
pa3MeniaroTcs Ha OJHOM JHCTe. Bce rpaduku M PUCYHKH JOJDKHBI MMETh HYMEpaIuioo |
MOSICHSIFOIIME TOAMKUCH C YKa3aHHUEM THUIA UCCIeqyeMoro o0wbekTa. [IpuHIMMUANbHBIE CXEMBI
BBIUEPUMBAIOTCS B COOTBETCTBUHU ¢ TpeboBanusimu ECK/I.

1. Aobpamo, A. II. DOnekrponuka. MeToauueckue yKa3aHUs K BBIITOJHEHUIO
71a00paTOPHBIX PabOT MO MCCIEIOBAHUIO MOJIEBBIX TpaH3UCcTOpoB / A. I1. AGpamos,
B. B. Onapun. CI16: I'YAII, 2009. — 42 c.: un.

2. AOpamoB, A. II. DnexktpoHuka. MeToauueckue yKa3aHHs K BBIIOJIHEHUIO
1a0opaTOpHBIX PabOT TO HCCIAEAOBAHUIO TOJYIMPOBOIHUKOBBIX auomos/ A. Il
Abpamos, B. B. Onapun. CI16: I'VAIIL, 2008. — 41 c.: u.

3. AoOpamoB, A. II. OCHOBBI TOJYNPOBOJHUKOBOH JJIEKTPOHUKH. METOIUYECKIE
yKa3aHUs K BBIOJHEHHIO JlabopaTopHbIx padot./ A. Il. Adpamon. CII6: I'YVAIL,
2020. — 54 c.: um.

4.  AOpamos, A. I1. bunonsipHble ¥ NOJEBbIE TPAH3UCTOPBL. METOMUECKUE yKa3aHUs K
BBIMOJHEHHIO J1abopaTopHbIX pabot./ A. II. AGpamos, B. I'. Hedenos, A. C.
[MTapackyn. CII6: I'YAII, 2020. — 30 c.: u.

11.5. Metoauueckue yKa3aHUs Ui OOYYaloOmUXCS IO MPOXOXKICHHIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITTOTHEHHS KYPCOBOM pabOTHI


https://guap.ru/standart/

Kypcoroii mpoekT/ paboTa mpoBOAUTCS C METbI0 (HOPMUPOBAHKS Y 00YUAIONTUXCS OIBITA
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHAITBHON JAeITeILHOCTH.
KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00yJaromeMycs:

CTpyKTYypa NOSICHUTEIHHOM 3aIUCKH KYPCOBOT'O HDO@KTa/ Da6OTBI

TDC6OBaHI/I${ K Od)ODMJ'ICHI/IIO MOSICHUTEILHOM 3aIMCKH KYPCOBOTO HDOCKTa/ Da6OTI)I

11.6. Mertoauueckue ykazaHus JUIsl 0OyYarONIMXCS M0 MPOXOXKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEINOAaBaTelisi, HO 0€3 ero HemoCpeICTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a09HON (opMe OOydCHHs, CaMOCTOsATEIbHAas padoTa MOXKET
BKJII0YATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITOTHEHUSI CaMOCTOSITEIBHON paboOThI, y 00ydaromerocss GopMUpPYyeETCs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
¥ HaBBIKA B YCBOCHHWW WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBACT BBICOKUI
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOYYEHHS, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckuMH ~ MaTepUallaMK,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJaroumxcs BISIOTCS

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

—  METOJMYECKHE YKa3aHHsS 10 BBHIMOJTHCHUIO KOHTPOJIBHBIX PA0OT (I 00yJarOInuXCst
10 32049HOU (hopme 0OyIeHUs).

11.7. MeTtoauueckue yKazaHusl JUIsl OOyYarOIIMXCS IO MPOXOXKICHHUIO TEKYILEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeNIbI0 OLIEHUBAHMS XO/a OCBOCHUS
JTUCIUIUIAHBI.

11.8. MeToauyeckue yKazaHUs JUIs OOyYaIONIUXCS 10 MPOXOXKICHHUIO MPOMEXKYTOTHON
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTaisi  OOy4alOIIUXCS  TMPEAyCMaTpUBAaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ceos:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOyYaroIIMMCS B IMPOIECCe
W3YYEeHHS BCEW NUCIUIUIMHBI I €€ YacTH, HAaBBIKOB CAMOCTOSTEIHLHOW pabOThI, CTIOCOOHOCTH
MPUMEHATh WX JJIs pEelIeHUs MPAaKTHUYEeCKUX 3a7ad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NepuoJl HK3aMEHALIMOHHOM CECCMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOILIOY», «YIOBIETBOPUTEIHHOY, «HEYJOBIETBOPUTEIHHOY.



12. JIuct BHeCeHUS M3MEHEHUH B pab0OUYyI0 TPOrpaMMy THCIUTLTAHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJIHCHUH.

Iloamnmce BHECHIETO
W3MEHEHHUS

CopaeprxkaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeapsl

Iloanuce
3aB.
Kadeapoi




