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JIuct cornacoBanus paboueil mporpaMMbl AUCHUTUIUHEL

[Iporpammy cocraBui (a)

Jlo1., K.T.H., JIO1L. 29.05.20% A.C. T'onocuii

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (HW{a) / (MHUIMATEL, (aMuITHs)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 13

«29» mas 2023 r, mpoTtokon Ne 9

(y4. creneHsb, 3BaHHE) (HOZ[HI/I@[EI_”} (MHUIMANBI, (haMUITHA)

3aeayrommii kadempoit Ne 13 7
K.T.H.,JI0LL. 29.05.2023 QI H.A. OBUNMHHHUKOBA
7

OteerctBennsblit 32 OI1 BO 27.03.01(01)
JIO11.,K.T.H. 21.06.2023 %;f/' H.1O. Ebpemon

(OIDKHOCTB, Y4. CTCTICHB, 3BaHUE) (mozmuch, xatd)— (MHUIMATEL, (aMuITHs)

3amectutens nupexropa uucrtutyra GIITU mo meToanyecko padore
J011.,K.(.-M.H. 21.06.2023 %ﬁﬁf/f — 10.A. HoBukoBa

(OIDKHOCTB, Y4. CTCTICHB, 3BAaHUE) (mozmuck, matay ¥ (MHUIMATEL, (aMuITHs)



AnHoranus

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMYy BbBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPABICHUIO TOATOTOBKW/ CHEIHATBLHOCTH
27.03.01 «CrangapTusaius 1 METPOJIOTHS» HaMpaBIECHHOCTU «MeTposiorusi, cTaHAapTU3ALIMS,
ceprudukanms». Jucuumimna peannsyercs kadeapoit «Nel3y.

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEIYIOIINX KOMIIETEHIIUH!

OIIK-1 «CriocoOeH aHamM3upOBaTh 3314l MPOPECCHOHATBHON ACSITETFHOCTH HA OCHOBE
MOJIO’KEHUH, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAyK U MaTEMaTHUKI»

OIIK-2 «Cmocoben ¢opMyanpoBarh 3afadd NPO(PECCHOHANBHON JEesTETbHOCTH Ha
OCHOBE 3HaHU MPOGUIBHBIX Pa3eIOB MATEMATUUECKUX M €CTECTBEHHO-HAYUHBIX JUCIUILIAHY

CopepxaHue IUCHUIUIMHBI OXBaThIBACT KPYT BOIMPOCOB, CBS3aHHBIX C HW3YYCHHUEM
9JeMEHTHOI 0a3bl COBPEMEHHBIX OJJIEKTPOHHBIX YCTPOWCTB, C PAacCMOTPEHHUEM OCHOB
MIPOSKTUPOBAHUS AHAJIOTOBBIX OJIOKOB Ha 0a3¢ MUKPOCXEM OIEPAI[MOHHBIX YCUIIUTENCH, a TAKKe C
U3y4yeHHEM  INPUHLUIOB  IOCTPOCHUS  LU(QPOBBIX  YCTPOWCTB  KOMOMHAI[MOHHOTO U
HOCJIEJOBATEIbHOCTHOTO THIIOB.

[IpenogaBanue AUCHUILIMHBI TMPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3AIHUN
yueOHOro  mpolecca:  JeKIuW, JabopaTopHble  pabOThl,  MpaKTUYECKHE  3aHATHS,
camocTosTellbHas paboTa 00y4aroIerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBJISET / 3a4eTHBIX enuHul, 252
qaca.

S3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHSI IO AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
OCHOBHOM TENBI0 TPEMOJABAHUS AUCIHUIIIMHBL «DJICKTPOHUKA»  SBISCTCS H3YyYCHHE
CTyIEHTaMH TEOPETUYECKUX U MPAKTUUYECKUX OCHOB COBPEMEHHOW MOJYNPOBOJIHUKOBOM
CXEMOTEXHUKH, HCIIOJIL3yeMON TPH MPOEKTUPOBAHNH HH()OPMAIMOHHO-BBIYHUCIUTEIBHBIX CHCTEM,
ABHAIMOHHBIX MPUOOPOB U CPEJICTB ABTOMATHKH, YTO TIO3BOJHMT MM YCIEIIHO PEIIaTh TEOPETHUECKHIE
U TPaKTHYECKUE 3aJaui B X MPO(ECCHOHAIBHON IESTEILHOCTH, CBSI3aHHON C MPOCKTHPOBAHUEM,

UCIIBITAHUSIMU U 3KCIUTyaTalliel pa3iuyHbIX 3JIEKTPOHHBIX YCTPOMCTB.
1.2. JlucuMIivHa BXOJUT B COCTaB 00S3aTEIbHON YacTH 00pa30BaTeIbHOMN IIPOrPaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. TlepeucHp MmIaHUPYEMBIX PE3yJIbTATOB 00YyUEHUS 110 AUCIUILUINHE, COOTHECEHHBIX C

IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCHUIUIMHBI OOYYaIONIUNUCS JTOJDKEH 00JIa/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMU WM UX YacTsAMU. KOMIIETEeHIIMN U MHIMKATOPBI UX JOCTUXKEHUS TIPUBEIACHBI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA U HHIUKATOPOB MX JOCTHKEHHS
Kareropus (rpymnna) Kon u Kon n HanMeHoBaHUEe HHIUKATOpa
KOMIIETEHIIUU HAHMCHOBATHE JIOCTUKEHUS] KOMIIETEHIIUU
KOMIIETEHIINHU
OIIK-1 Cnocoben
aHaJIU3UpPOBAThH
3a1a4u
npodeccuonanshoit | OIIK-1.VY.1 ymers npuMeHsTh 0a30BbIC

O6menpodeccruoHanbHbIE

KOMIICTCHLIN

NEeSITENIbHOCTH Ha
OCHOBE ITOJIOKEHUH,
3aKOHOB M METOJIOB
B o0J1acTu
€CTECTBEHHBIX HAyK
1 MaTEMaTHUKH

CCTCCTBCHHOHAYYHBIC 1 MATCMATHYCCKUC
3HAHUS JUTSI PEILICHHsS] U aHaJIk3a 3a/1a4
PO ECCHOHAIIBHON JIeATETHHOCTH

O6menpodeccruoHanbHbIE

OIIK-2 Coocoben

NCATCIIBHOCTHU HA
OCHOBE 3HaHUI

OIIK-2.3.1 3HaTh npoduiIbHBIE pa3aeibl
MaTeMaTHYeCKUX U €CTeCTBEHHOHAYYHbIX

bopmynupoBaTh JUCLUTUTMH
3a1a4n OIIK-2.V.1 ymeTs popMyIrpoBaTh 3aa4u
npodeccCHOHATBHON | MpoecCHOHANBHOM JesITeNbHOCTH,

MPUMEHSITh 3HaHUsI TPOPUIIBHBIX Pa3/1eIoB
MaTE€MaTHYECKUX U €CTECTBEHHO-HAYYHBIX

KOMITETEHIINH pOoQUITBHBIX JUCUHUTLIINH
paznenoB OIIK-2.B.1 Biagers HaBBIKAMU
MaTeMaTUYeCKUX U (hOpMYyIHUPOBKHU U IIOCTAHOBKHU
€CTECTBEHHO- Mpo(eCCUOHANIBHBIX 3aJ]1a4 Ha OCHOBE
Hay4HbIX 0a30BbBIX 3HAHUI B 00JIACTH
JUCIATUIAH paccMaTpuBaeMOU HHKEHEPHOU

JCATCIIbHOCTH

— «Du3ukKay,

2. Mecro nuctuIuIMHbEL B cTpykType OI1
JucuumimHa MoXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:

— «OJEKTPOTEXHUKAY,
— «Maremarrka. AHATUTUYECKAsI TEOMETPUS U JIMHEHHAs anredpay,
— «MaremaTtnka. MareMaTHyeCcKHil aHAIU3)




3HaHuUs, MOJIYYCHHbIE NpPH M3YyYEHUU MaTepuala JaHHOM IUCUMIUIMHBI, UMEIOT Kak
CaMOCTOATENIBHOE 3HAUYCHHUE, TAK U MOTYT UCIIOIb30BaThCS IIPU U3YYEHUH IPYTUX TUCLUILINH:

— « Mertposioruueckas 3KCepTU3a»,

— « Metponoruueckoe o0ecriedeHne JKU3HEHHOTO LKA MTPOAYKIHI,

— «IudpoBsie METOIBI U CPEACTBA U3MEPEHHITY,

— «/3MepeHust B TEXHUYECKUX CUCTEMAX.

3. O0BeM U TPYIOEMKOCTh AUCIUTUINHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH IO CEMeCTpam) IPeCTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

. Tpyn0eMKOCTb 10 ceMecTpam
Bun yae6HO# paboThI Bceero No3 Nod
1 2 3 4
Oowan mpyooemKocmup oucCyunIuHbL, 7/ 252 3/ 108 4/ 144
3E/ (uac)
U3 nux yacos npakmuueckoii n0020MoeKu
AyoumopHuie 3aHamus, BCEro Jac. 85 51 34
B TOM YHCJIC:
nexuuu (JI), (gac) 34 17 17
npakTuueckue/ceMunapckue 3ausatus (113), 17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 131 57 74
Buo npomesicymounon ammecmayuu: 3a4er, OK3.
mudd. 3auer, sx3amen (3auer, Hudd. 3aq, 3auer, 3auer
DK F*) OK3.

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIUILTHHBI MO pa3/ielaM U BUIAM 3aHSITHI.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILINHBL, UX TPYAOEMKOCTh

Pa3zenbl, TeMbl TUCIUITITHHBL Jlexunn | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (uac) (dac) (Jac)
Cemectp 3
Pazpen 1. 4 4 4 15
DJEeKTPOHUKA B COBPEMEHHOM NPHUOOPOCTPOCHUHI
Paznen 2. } 4 4 4 15
OnemeHTHas 6a3a 3JIEKTPOHHBIX YCTPOUCTB
Pa3nen 3. 5 5 5 5 17
AHaJIOroBbI€ AIEKTPOHHBIE YCTPOCTBA
Paznen 4. 4 4 4 10
VICTOYHMKH UTaHUS
Hroro B cemectpe: 17 17 17 57
Cemectp 4

Paznen 5. Lludpossie ycTpoiicTBa ‘ 17 ‘ ‘ 17 ‘ ‘ 74




Hroro B cemectpe: 17 17 74

Htoro 34 17 34 0 131

HpaKTI/I‘leCKaﬂ IIOATOTOBKA  3aK/IIOYacTCA B  HCINOCPCACTBEHHOM  BBIIIOJIHCHHUH

00yyJarouMucs

ONpPENIeICHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oya;ymei

pohecCuoHaNBHOM NeSTebHOCTDIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3ieiioB M TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0OHIIC 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HazBanwne u COACPIKAHUE Pa3aCIIOB U TEM JICKIHHMOHHBIX 3aHATHH

1 DJIEKTPOHHMKA B COBPEeMEHHOM NPUOOPOCTPOEHUH
Tema 1.1. BBogHoe 3aHsaTHE.
Copepxanne aucuuruiiHbel.  Kiaccudukamust  3JIEKTPOHHBIX — YCTPOMCTB.
CTpyKTypa TUTIOBOTO 3JIEKTPOHHOTO YCTPOHCTBA
Tema 1.2 DnexkTpuyecKkre CUrHAJIbI.
Knaccudukamus, ¢usnueckue XapakTepUCTHKH, CIHEKTPbl DIEKTPHUYECKHUX
curHasnoB. MeTosl ipeoOpazoBanusi curHanoB. CiydaiiHble curHaibl. «benbiiiy
LIyM.
Tewma 1.3 DBorOIHMS 3JICMEHTHOM 0a3bl 3JICKTPOHUKHU
ONEKTPOHHBIE JIaMIIbl, TPAH3UCTOPBI, HHTErpajbHble MHKpOcXeMbl. CTeneHb
MHTETPAIH U CUCTEMa 0003HAYCHUH MUKPOCXEM.

2 DJieMeHTHas 0a3a 3JIEKTPOHHBIX YCTPOKHCTB
Tema 2.1. ITaccuBHBIE 3JIEMEHTHI JIEKTPOHUKH.
JuckpeTHble mNacCUBHbIE 3JeMEHTBl. Pe3ucTtopbl W KoOHAeHcaTopbl. THMbL,
napameTpsl, 06o3Hauenue. HenuHelHble TaCCUBHBIE 3JIEMEHTHI.
Tema 2.2. [TonynpoBOAHUKOBBIE TUOIbI
OCHOBHbIE TOHSTHS 30HHOM TEOPUHM. pP-n  MEPEXOA, €ro BOJbTaMIIEpHAast
XapakTepUCTUKA. TUObl OUOJOB, MX XapaKTePUCTHUKH U  HapaMeTphl.
CtabunuTpoH, BapuKar, TyHHEeJIbHbIN Ao, CBeTO- U (POTOIUOIBI.
Tema 2.3. bunonsipabie TPaH3UCTOPHI.
Knaccupukanuss — tpansucropoB.  [IpuHIMn — JeiicTBusi, mapameTpel U
XapaKTePUCTHKHN OUMOJSAPHOTO TpaH3UCTOpA. Tpu cXeMbl BKIIOYCHHS. METOab
pacdera cXeM Ha OWNOJSPHBIX TPAH3UCTOPAaX (IKBUBAJICHTHBIE CXEMBI,
rpauuecKuil MEeTOJI, MPEACTABICHUE B BUJIE 4-X TOJIFOCHUKA)
Tewma 2.4. IToneBble TPAaH3UCTOPHI.
IToneBble TpaH3UCTOPHI C 3aTBOPOM B BuIe p-n nepexoma u MOII —
TpaH3UCTOPbI. VIX mpuHIMI 1EUCTBUS, XapaKTEPUCTHKHU U TapaMeTpPhI.
Tema 2.5. Tupucropsl.
YeTbIpexciioifHble TOTYNPOBOAHUKOBBIE CTPYKTYPHhI. JIMHUCTOPBI, TPUHUCTOPHI U
CUMUCTOpbl. XapakTEepUCTUKW H mnapameTpbl. [IpumeHeHue B CUIOBOI
AIIEKTPOHHKE
Tema 2.6 DneMeHTbI HHTErpaIbHbIX CXEM.
OCHOBHBIE HHTETPAJbHBIE TEXHOJOTHHA. YPOBEHb CIIOKHOCTH MHKPOCXEM.
[lepcrieKTHBHBIE HATIPABJICHHUS.

3 AHAaJIOTOBbIE 3JIEKTPOHHBIE YCTPOiicTBA

Tema 3.1. Yeunurenu. Knaccugukanus, napaMeTpbl U XapaKTEPUCTUKH.
[TpyHLIMIT TOCTPOEHUs YCUIIUTENbHOr0 Kackana. Kiaccupukanus 31eKTpOHHBIX
ycunutened. Pexumbl paboOThl  yCHIMTENBHOTO dieMmeHTa. [lapamerpsl u
xapaktepucTuku. OOpaTHasi CBA3b B YCHJIUTENSAX U €€ BIMSHUE HAa MapaMeTpbl
yCUJIUTENS. Y CHIINTENN NEPEMEHHOT0 TOKa Ha TPaH3UCTOpaXx.




Tema 3.2. Ycunurenu NOCTOSHHOTO TOKa

Hpetid Hys B yCHIMTENSIX MOCTOSHHOTO TOKa. IIpuyuMHBI U MeTo/bl GOPHOBI €
npeiibom. JIuddepennuanpapiii  kackan. IlomaBmenne cuH(aszHON TOMEXH.
VYeunurenu ¢ mpeodpazoBaHUEM YaCTOThI BXOJITHOTO CUTHAJIA.

Tema 3.3.0nepaliuoHHbIE YCUITUTETN

CtpykTypa, mapameTpbl U XapaKTepUCTHKU omnepanuoHHoro ycunutens (OY).
Cxembl BkIoueHus. Pacuer mapamerpoB kackaga Ha OVY. Ilpumepst
ucnonb3oBanust OV (unTerparop, nuddepeHuaTop, CyMMaTop, YMHOXKUTENb U
T.J.).

Tema.3.4. M30uparenbHble YCWIHTEIH. AKTHBHbIE GWIBTPHl Pe30HaHCHBIN
yeunutenb ¢ LC-koHTYypoM AKTUBHBIE (MIBTPBI Ha ONEPAIIMOHHBIX YCHIIUTEIAX
¢ paznmuunbiMu RC-3BeHbsiMu B oOpaTHOU cBs3u. Mcnonb3oBanue 2T-mocTta B
00paTHOM CBSI3U AJI1 HU3KOYACTOTHBIX M30MPaTEIbHBIX YCUIIUTENIEH

Tema.3.5. Ycuiurenu MOILIHOCTH

Oco0eHHOCTH TOCTPOEHHUS] MOIIHBIX YCHJIMTEIbHBIX KacKaloB. J[ByXTaKTHbIE
OecTtpaHcOpMATOpHBIE  YCHJIMTENIM  MOIIHOCTH HAa  KOMIUIEMEHTapHBIX
TPaH3UCTOPAX.

Tema 3.6. 'eHepaTopbl 27EKTPUYECKUX CUTHAJIOB

[IpyHUIMIT TOCTPOEHUS] ABTOI€HEPATOPOB 3JIEKTPUUYECKUX CHUTHAJIOB. Y CIIOBUE
aBTorenepauuu. bamanc ¢a3 u 6ananc ammuryn. LC u RC — aBrorenepatopsl
rapMOHMYECKUX CUTHANOB. CTaOMIM3aIysl aMILTUTYAbl M YaCTOTHI KoJeOaHui
Tema.3.7. IlporpamMmmupyemMble aHAJIOTOBbIE MHTETPAJIbHBIE CXeMbl Bo3MokHOCTH
MPOrpaMMHUPOBAHUSl TMAPAMETPOB AHAIOTOBBIX  MUKpocxeM. (OcoOeHHOCTH
CTPYKTYPHI U IEPCIIEKTUBBI MPUMEHEHHSI.

HMcToYHUKH U TAHUSA

Tema 4.1. CTpykTypa BTOPUYHBIX UCTOYHUKOB TTUTAHUS

[TapameTpsl U CTPYKTYpHasi cXeMa UCTOYHMKA NMuTaHus. HazHaueHue GIOKOB M
TpeboBanus Kk HUM. bectpanchopmaTopHble HCTOYHUKH MTUTAHUSI.

Tewma 4.2. BeinmpssmuTenu, GUIbTPbI, CTA0MIA3aTOPbI

Tunel BeIIpAMHTENEH W CcIaxuBarommx GuiabTpoB. [lapamerpuueckue
crabunu3aTopsl HampspkeHus. CTaOuam3aTophl KOMITEHCAIIMOHHOTO THMA C
MOCJIEIOBATENIbHBIM M TNApaJUICNIbHBIM BKJIIOUEHHEM DPErYJIHPYIOIIEro 3JIE€MEHTa
UMIyJIbCHBIC. IMITyIbCHBIE HICTOYHUKH MTUTAHMS.

Tema 4.3. IHTerpasibHble CTAOMIN3aTOPbI HAIIPSKEHUS

CtpykTypa © mapaMeTpsl HWHTETPAIBHBIX CTAOMIM3aTOpoB. B0O3MOXHOCTH
PEryJIMpoBaHus BBIXOJHOTO HanpsikeHus. CxeMbl BKIIOUeHUs1. OCHOBHBIE ATAIlbI
pacuera BTOPUYHOIO UCTOYHUKA MUTAHMSL.

Paznen 5. lludposbie yecTpoiicTBa

Tema 5.1. OcHOBBI aJIre0PbI JTOTHKH

OcHoBHbIE TOHATHS. TaONHWIBI WCTHHHOCTH JUISl OMNEpanuid KOHBIOHKIUH,
TU3BIOHKIIMKA U nHBepcuH. CoBepIIeHHbIE HOpMaJIbHBIE (OpMbl. MUHUMH3AIIHS
GbyHKIHA. AKCHOMBI, TEOPEMBI ¥ 3aKOHBI IBOUYHOM anreOpEhl.

Tema 5.2.Peanuzainust TOTHYECKUX IEMEHTOB

CnocoObl peanu3aluy JOTMYEeCKUX 3jeMeHTOB. Tumbl joruk. Ilapamerpsr u
CPaBHUTEJIbHBIE XaPaKTEPUCTUKHU JIOTMYECKUX 3JIEMEHTOB Pa3IMYHbIX THUIIOB.
Tema 5.3 Ludposblie ycTpoiicTBa KOMOMHAIIMOHHOTO THUIIA

[lonsiTue 0 KOMOMHAIMOHHBIX YCTPOWCTBaxX. 3aJayd CHHTE3a, CyMMAaTODBI,
KOMIIapaTophl, m@paTopsl u nemudpaTopsl, MYJIBTUILIEKCOPBI,
npeoOpa3oBaTe KOJOB.

Tema 5.4 Iludpossie ycTpoicTBa mMoOcCienoBaTeNbHOCTHOTO THMa CuHTE3
aBTOMATOB C TMaMATHIO. Tpurrepsl, peructphl. J[Bomunsie cueTdnku. CriocoObI
MOCTPOCHUS HEJIBOWYHBIX CIETUMKOB. [[porpaMmupyemMble NeTuTemnu.

Tema 5.5. Mukpo37eKTpoHHBIE 3aroMUHaromue yctpoiictBa Knaccudukanms
MuKpocxeM namsaTd. CraTuueckas M JAMHAMUYecKas OIepaTHUBHAs MNaMSTh.




[Mpunuumner opranuzanuu 1 Buas! [13VY.

Tema 5.6. YcrpoiicTBa CONpsKEHUsT aHAJIOTOBBIX M LIU(DPOBBIX

CUTHAJIOB.

Amnanoro-iudpoBsie U 1udppo-aHagorossie npeodpazoBatenu (ALIT u LIAII).
CnocoOsl mocTpoenus, Buabl, mapametrpsl. Mukpocxemsr AL u LTATL.

Tema 5.7. IIporpammupyemsbie Jorudeckue uHTerpasibabie cxemsl (ITJIVC).
CtpykTypa W OCOOCHHOCTH TIPUMEHEHHUS IPOrPaMMHUPYEMBIX JIOTMYECKUX
uaTerpasbHbIX cxeM (IIJIMC). [TapaMeTpbl 1 TepCIIeKTHBHI UCTIOb30BAHHMS.
Tema 5.8. Mukponporieccopbl

ATnmapaTHBIN B POTPaMMHBI CTIIOCOOBI peann3aiuu aaroputMa. JJocTonHCTBa 1

HEJIOCTaTKHU. CrpykTtypa TUTIOTETUYECKOTO MHKPOIIPOLIECCOPHOTO
BBIYHCIIUTEIBHOTO YCTpOUCTBA. MukponpoLeccopHbIe KOMILJIEKTHI.
MUKPOKOHTPOJLIEPHI.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

TeMmbl IPAKTUICCKHUX 3aHIATUN U UX TPYAOCMKOCTb IIPUBCICHLL B Ta6J'II/II_[C 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tembl mpakTHUECKUX Popmbr TpynoeMKoCTh, |IpakTUYECKOIl |pa3aena
/o 3aHATUAN TIPaKTHHUCCKUX (gac) MOJTOTOBKH, | TUCLIMII
SatTin (gac) JIMHBI
Cemectp 3
1 | BecrpancdopmaropHsie Pacuer u 4 3
YCUJINTEIH MOIIHOCTH MOJICTTHPOBAHHE
2 OnepaunoHHbII Pacuer u 5 3
YCHIIUTEIb TIPU MOJIETTHPOBaHHE
Pa3IHYHBIX CXeMaX
BKJTFOUCHUS
3 OyHKIMOHATBHEIE Pacuer u 4 3
npeoOpa3oBaTeny Ha MOJICTTUPOBAHHE
oy
4 NmnynbscHble Pacuer n 4 3
reHepaTopsl Ha OY MOJICTTHPOBAHHE
Bcero 17
4.4. JlabopatopHble 3aHATUS
Tewmbl 1a00opaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabmHIIE .
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaunmenoBanue nabopaTopHbix paboT TpynoeMKOCTS, | MPakTHUECKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 3
1 HccnenoBanue OUITONSIPHBIX TPAH3UCTOPOB B 3 2
CXeMe C O0IIMM SMUTTEPOM
2 MccienoBanue 1mMoyieBbIX TPAH3UCTOPOB 2 2
3 AKTHBHBIC QHIBTPHI HA ONIEPALIUOHHOM 3 3
yeunutene LC u RC—reneparopsl
rapMOHUYECKUX KOJIeOaHUi
4 | UccnenoBaHue yCHIUTENICH HU3KOW YaCTOTHI HA 3 3




OUMOJISIPHBIX TpaH3ucTopax u OY
9) OyHKIMOHATBHBIE TIpeoOpa3oBarenn Ha OY 3 4
6 Brimpsimuteny U cTaOUIN3aToOphI 3 4
Cemectp 4
1 [TpeoOpa3zoBaTels HANIPsDKEHHE — YacTOTa 2 5
2 HccnenoBanue JTOrn4eckux 3J1€MEHTOB 2 3)
3 HccnenoBanue perucTpoB 2 3)
4 HccnenoBanue CUETINKOB 2 5
5 HccnenoBanue anaaoro-uudpoBoro 3 5
npeoOpazoBaTeIs
6 Hccnenoanue cxembl LIAIT ¢ R- maTpumeit 3 9)
7 HccnenoBanue apXUTEKTYpHI U 3 5
¢dbynkrmmonuposanus [IJINC.
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Buner camocTosTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

Bua camocrositensHOM paboThI Bizzo’ Cemectp 3, uac Cemectp 4, yac
1 2 3 4
M3yueHne TeopeTHyecKoro Marepuasia
nucuuruHel (TO) 110 50 60
Kypcosoe npoektupoBanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Beinonnenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOIIIO
ycneBaemoctu (TKVY)
Homamnee 3amganne (/13)
KontposbHble paboTsl 3a04HKKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 21 v 14
atrectauuu (I1A)
Beero: | 131 57 74

5. Ilepedyenn yueOHO-METOIUUECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYAIOIINXCS MO TUCITUTUIUHE (MOIYJIIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl O0yYaromMXcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHpb eUaTHBIX U DJIEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

KomiuecTso 3x3eMInIsipoB B
MIudp/
URL apec bubnuorpaduueckas ccpika oubmoreke
(KpOoMe 2JIEKTPOHHBIX IK3EMIUISIPOB)
621.38 I'yces B.I'., I'yceB FO.M. Dnekrtponuka u 18
MHKPOIPOIIECCOPHAst TEXHUKA. YUeOH. IS




19 By30B/ M.:Beicmr.mik., 2008,- 799c.

621.396. Omnaguuii 10.®., I'myaxkun O.I1., I'ypos A.H. 62
0-60 Amnanorosas 1 1M(poBas SIEKTPOHUKA. YUEOH.

st By3oB, M.: I'opsuast nunus - Tenexom,

2005, - 768 c.
004 (75) Vrpromos E.I1. [ludposas cxemorexnuka. 13n. 22
y-27 bXB-IlerepOypr, 210, - 816 c.
621.3 Turue V., lllenk K. ITonynpoBoaHukoBas 22
T45 cxemorexnuka. M.: JIMK-IIpecc, 2008, 942 c.

titce-u-shenk-k/

Libbib.org/poluprovodnikovaya-sxemotexnika-

621.372 ITaBioB B.H. CxeMOTEXHNKA aHAIIOTOBBIX 42

112 3NIEKTPOHHBIX YCTpOHcTB. YueoH. [Toc. s
BY30B - M.: M3x. Jlom «Akagemus», 2008, - 288

C.
www.twirpx.com/fill/70743

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOH cetu «IHTepHET»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHbIX pecypcoB MH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI

npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

He npenycmorpeno

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHSI, HCIIOB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHus

Ne i/t

HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(pOPMAaLOHHO-CITPABOYHBIX CUCTEM,HCIIONIb3yEMBIX pu
OCYIIIECTBJIEHUU 00pa30BaTEIBLHOTO MPOLIecca MO AUCIUIIINHE
IlepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTaBICH B

Tabnuie 11.

Tabmuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /i1

HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a

CocraB MaTCpI/IaHLHO-TCXHI/I‘-ICCKOI‘/’I

0a3pl, HEOOXOIUMOW Uil  OCYIIECTBICHUS

00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTLUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl




Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

2 | Cnenuanu3upoBaHHas J1abOpaTopus « IIEKTPOHUKU U 12-08,
MHUKPOIIPOLIECCOPHON TEXHUKI lacremno,15
3 | JducIuieiHbIi Kiace 13-03a, b.
Mopckas, 67

10. OneHnounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTALlUU
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tadbnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTallun

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crucok BOIpPOCOB K 9K3aMEHY;
DK3aMeHAIMOHHBIE OWJIETHI.
3auer Cnucok BONpPOCOB.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIINI OOY4JaloUIMMHCS MPUMEHSETCS S5-0ayuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tabumie 14. B TeueHune cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKana paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €TI0 U3J1araeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOM W JIOMOJIHUTEILHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHbBIE HAYYHBIEC MTOJIOKEHUS C MPAKTUUECKON
JIeATEITbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTyYMEHTUPYET BBIJIBUTAEMBIE UM HICH;

— JIeJa€eT BBIBOJBI M 0000IIEHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClelnaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOMIJ MPOTPaMMHBINA MaTepuan, rpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CTeNUaTIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
Ga4uTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMHUPAasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATypHL;
«YIIOBJIETBOPUTEIBHO» | — JIOIYCKAaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

«BAYTEHO» — WCTIBITBIBACT 3aTPyJHEHHS] B TMPAKTHUYECKOM NPUMEHEHWW 3HAHUH
HaTPaBJICHUS;
— cnabo apryMeHTUpPYeT Hay4yHbIE MOJI0KEHUS;
— 3aTpyaHsiercs B (OpMYIHMPOBAHUN BBIBOJOB M 0000OLICHU;




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— YaCTHUYHO BJIAJIEET CUCTEMOM CIIEIIUATU3UPOBAHHBIX OHATUH.

— oOyyarolmuiicss He YCBOWJI 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO

MaTepuana;
— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpU
«HEYIOBJIETBOPUTEIIHLHO .
L SATICHOY paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY; }
— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NIPUMEHEHUH 3HAHMUIA;
— HE MOXXET apryMEHTUPOBATh HayYHbIE MTOJIOKEHNUS,
— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.
10.3. TunoBble KOHTPOJILHEIC 3a/IaHUS WM UHBIC MaTePHAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeacTaBiieHbl B Tadimie 15.
Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa
Kon
Ne ni/m [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa
WHIMKATOpa
1 [TaccuBHbI€ 2meMeHTHI A1eKTpoHHBIX cxeM ( R,C,L). OIIK-1.VY.1
2 bunonspusle  Tpansucropel.  Ilpunmmn  pedictBus.  Cratuueckue | OIIK-1.V.1
XapaKTEPUCTHKH.
3 Tpu cxembl BKITIOUEHHS OUTIONSIPHBIX TpaH3ucTopoB. YactoTHeie cBoiicTBa. | OITK-1.VY.1
4 VYceunurenn. Knaccuduxkarysi, OCHOBHBIE TapaMeTPhl U XapaKTEPUCTHKH. OIIK-1.VY.1
5 Bnusnue OC Ha napamerps! ycunurens. [loBropurent. OIIK-1.VY.1
6 YcroitunBocts yeunutens ¢ OC. OIIK-1.VY.1
7 CtpykTypHas cxema 3JIeKTpoHHOTO yctpoiictBa. [lonstue o6 anamorosom | OIIK-2.3.1
U IU(PPOBOM METO/IAX
8 ®dusryecKrue OCHOBBI TOJIYIPOBOJAHUKOB. p-n miepexon npu orcyrctBuu u | OITK-2.3.1
HAJIMYUU BHELTHETO TOJISL.
9 [ToynpoOBOJHUKOBBIE THOJIBI. OIIK-2.3.1
10 [ToneBoli TpaH3UCTOP C 3aTBOPOM B BUJIC P-N MEPEX0/a. OIIK-2.3.1
11 MOII- TpaH3UCTOpPHI. OIlK-2.3.1
12 Tupuctopsr. OIIK-2.3.1
13 RC-renepatopsi. OIlK-2.3.1
14 LC- renepaTopbl rapMOHUYECKHIX KOJICOAHHH. OIIK-2.3.1
15 CTpyKTypHas cCXeMa UCTOYHUKA MTUTAHUS. BBIPAMUTEH U QUIBTPHI. OIIK-2.V.1
16 OOpartnas cBs3p B ycuwiurenax. Knaccupukamus. Bmusane OC mHa | OIIK-2.V.1
KO3 (UITMCHTHI YCHIICHHUS (BBIBOT).
17 VIIT. [Hpeiid nwyna.  Juddepenumansusiii  kackaa. YIIT ¢ | OIIK-2.V.1
npeoOpa3oBaHNEM YaCTOThI CUTHAJIA.
18 Onepaumonnsiii  ycunutens  (OY).  Crpykrtypa, xapakrepuctukun u | OIIK-2.V.1
napameTpbl. YacToTHAs] KOPPEKIHsI.
19 OY B KayecTBE YCWIUTENs MEPEMEHHOro Toka, wuHTerparopa u | OIIK-2.V.1
middepennumaTopa.
20 OV B kauecTBe CyMMaTopa, Jlorapupmaropa, yMHOKHUTEJIS. OIIK-2.V.1
21 Pexumpr  paboTbl  ycmimTensHOro ossemenrta. llpunnun moctpoenus | OITK-2.B.1
YCHJINTEIHPHOTO KacKa/ia.
22 RC-ycunmurens Ha  OWMONSApHBIX — TpaH3ucTopax. TumoBas cxema. | OIIK-2.B.1
Haznauenne onementoB. [locTpoeHHe Harpy304HBIX XapaKTEPUCTUK.
DJIeMEeHTHI pacueTa.
23 N30uparenbHble yCUIUTEH. OIIK-2.B.1




24 TpanchopmaTopHbie YyCUIUTETU MOLUTHOCTH. OIIK-2.B.1
25 BectpancdopmaTopHbie YCHIUTEIH MOLUTHOCTH. OIIK-2.B.1
26 ABTOreHepaTophl rapMOHHYECKUX KoyieOaHui. YcioBue aproreHepanuu. | OITK-2.B.1
CTpyKkTypHas cxema.
27 Cxewmsl BkitoueHus OY. OIIK-2.B.1
28 CTpyKTypHas cXxeMa UCTOYHHUKA MUTaHUs. BeIMpSAMUTENn U GUIBTPHI. OIIK-2.B.1
KommieHcanmonHbIe CTaOMIH3aTOPBI HATIPSKCHHSL. OIIK-2.B.1
Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6ymma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera HHIKATOPA
1 Jlorndeckue ornepanuu (OCHOBHBIE U KOMOMHUPOBAHHEIE). OIIK-2.3.1
2 AKCHOMBI, 3aKOHBI, TOXK/ISCTBA U TEOPEMBI AJIT€OPHI JIOTHKH. OIIK-2.3.1
3 Peanm3anus OCHOBHBIX JIOTHUECKHX OTeparuii ¢ moMmoinbto snementoB M- | OIIK-1.V.1
HE, NJIN- HE.
4 TwHITbI TOrMYECKHUX JICMEHTOB. OIIK-2.3.1
5 [TapameTphl TOrMUECKUX JIEMEHTOB. OIIK-1.VY.1
6 Krnaccudukanus TpurrepoB Ha torndeckux snementax. RS u RST- OIIK-2.3.1
TPUTTEPHI.
7 JIByxcrynendatsie RS u T-Tpurrepsr. OIIK-2.3.1
8 D u IK-Tpurreps. OIIK-2.3.1
9 Peructpsl xpaHeHusl. OIIK-2.3.1
10 CIOBUrOBBIE PETUCTPHI. OIIK-2.3.1
11 Kosp11eBoii 1 peBepCUBHBIN PETUCTPHI. OIIK-2.V.1
12 [TocnenoBarenbHbIN U MapaIeNbHbBINA TBOUYHBIE CUSTYUKH. OIIK-2.¥.1
13 PeBepcHBHBIN TBONYHBIN CUETUHK. OIIK-2.V.1
14 CriocoObI MOCTPOCHHUST HEIBOUYHBIX CYCTUYUKOB. OIIK-1.¥.1
15 JIBOMYHO-AECATUYHBINA CYETUHK., OIIK-1.Y.1
16 [TporpaMmMupyemble IeTUTEIH. OIIK-2.V.1
17 CyMMaTopsl ¥ LU(BPOBBIE KOMITAPATOPHI. OIIK-2.V.1
18 HIudparop n nemmdparop. OIIK-2.V.1
19 MynbTUIUIEKCOP U IEMYIBTUILIEKCOP. OIlK-2.V.1
20 [{udpo-ananoroseie MpeodOpa3oOBATEIIH. OIIK-2.B.1
21 Amnanoro-uudpoBsie mpeodpa3oBaTey. OIIK-2.B.1
22 AnmapaTHBIH ¥ IPOTPaMMHBIN CITOCOOBI peaTi3aliuy aIrOPUTMA. OIIK-2.B.1
JIOCTOMHCTBA M HEJJOCTATKHU.
23 Mukxpornpoueccopsl. dnemeHTHas 6a3a. CTpykTypa MukpoOBM OIIK-2.B.1
24 O00O01IeHHAs CTPYKTYPHAS CXeMa MHKPOIIPOIIECCOpa. OIIK-2.B.1

MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO IPOEKTUPOBAHMUSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

Ilepeuenp Tem [UIi KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

Ne o/ [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINOIHEHUS
B KypCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXYTOUYHOM aTTecTallMd B BHJAE TECTHPOBAHUS

IIpeJICTaBJICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIil TIepedeHb BOITPOCOB JIsl TECTOB




Kon

Ne n/mt IIpuMepHBIii IIEpeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX Pa0OT MO AMCHIHUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)KaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Mertoauueckue yKazaHus Ui 00Y4arOIIUXCs IO OCBOCHUIO TUCITUTLINHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS 10 OCBOCHHMIO JIEKIIMOHHOTO
Marepuania.

OCHOBHOE Ha3HAYEHHUE JICKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHue cOBpEeMEHHOUN JIEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpoOJeM IUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JOCTHKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIOIHSET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHPOPMAIIMOHHYI0 (PYHKIMU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKPETHOM 005iacT 3HaHUs, €€ MpoOJIeMbl, JaeT IEJIbHOE MPEACTaBICHUE O IUCIUILINHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

ILrapupyeMble pe3yJabTaThl IPH OCBOCHUHU 00YYAIONIMMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJIYYEeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUU, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaKJ10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEMO/IaBaTEIEM;

— pa3BuTHE MNpodecCHOHANBHO-IETIOBBIX  KauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSTENIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOW PabOTHI;

— TIOJy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHUA HAyKH U TEXHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKANUIIINE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACISTH TJIaBHbIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATH HX B  Pa3IUYHBIX
bopMynupoBKax);

— TIONy4YeHHE TOYHOTO MOHMMaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEel  CIIAliIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa Opea0oCTaBICHHMS JSKIIMOHHOI0 MaTepHaia.

— KoHTponbHBIN 0npoc npeapayIero Marepuana,

— HawumenoBanme nekmuu, BBEACHHE B JIEKIHIO, TEPEUEHb pPacCMaTPUBAEMBIX
BOIIPOCOB;

— HM3noxenue BOnpocoB JEKIINHU, OCHOBHBIE BBIBOJIbI 110 KaXKJIOMY BOIIPOCY;

— IloagBenenue UTOroB, KOHTPOJIBHBIN ONMPOC;

— OtBeTbl Ha BONPOCHI;




— OObsiBIIEHHE BOIPOCOB CIEAYIONIECH JIEKINH.

11.2. Metoau4ieckue ykazaHUs Uisi OOYYaIOIIUXCS O TPOXOXKICHUIO MPAKTUUYECKUX
3aHATUH

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
rpoliecca, 3aKJIFOYarOIIasCcs B BIOJIHEHUH O0YJarOIIMMUCS T10JT PYKOBOJICTBOM IPETIO1aBaTEeIs
KOMIUIEKCa YYeOHBIX 3aJaHUN C 1EIbI0 YCBOSHUS HAYYHO-TEOPETUYECKUX OCHOB YUeOHOU
JTUCIUTIIIMHBI, PUOOPETEHUS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JACSITCIBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YJAIOIIErocs SBISCTCS MPUBUTUE O0YIAFOIIIIMCS
YMEHUI U HAaBBIKOB MMPAKTHYECKOM IEATEILHOCTH 10 U3y4aeMOU TUCIUIUIMHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIOITUMCS IPAKTHYECKUX 3aHSATHI:

— 3aKperuieHWe, yriayOJeHue, paclIupeHHue | AeTaM3alius 3HAHUWA TpU pPelIeHUU
KOHKPETHBIX 33714,

— pa3BUTHE I[I03HABATEJIbHBIX CIIOCOOHOCTEH, CAMOCTOSITETbHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
IHUCILHTUIHHEL

— BBIpAa0OOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW s
BBITIOJTHEHMS 3aJJaHHAI;

— ofecrnieueHue palMoOHAILHOTO COYETaHUs KOJUICKTUBHON M WHIUBUAYAIbHON (opMm
o0OyueHusl.

TDG6OB8.HI/I$I K IIPOBEJICHHIO TPAKTUYCCKUX 3aHITHMI
- KOHTpOJII)Haﬂ OLICHKA CTCIICHU YCBOCHHUSA TCOPCTUUCCKOTO MAaT€puajia, OTHOCAIIETOCA K

I13;

- O6baBnenue uenu 113, nopsiaka npoBeieHNs U OTYETHOCTH;

- U3noxenue cyru I13 (pemenne npakTuyeckux 3aaay, pa3paboTKa CXeM, COCTaBJICHUE
ITOPUTMOB U T.I1.);

- [TonroToBka OTYETHBIX MaTEPHUAJIOB;

- [IpoBepka pe3yabTaToB, BEICTABICHUE OLIEHOK.

11.3. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS MO BBITIOJHEHUIO J1a00PATOPHBIX
pabot

B xone BeimonHeHus 51a0OpaTOpHBIX pPadOT oOydaroImuics MAODKEH YIIIyOUTbh H
3aKpENUTh 3HAHUsS, NPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTATbHO-IIPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51a00paTopHBIX paboOT 0Oy4yaromMMCs SBJISIETCS HEOTHEMJIEMOH YacThIO
W3YYEHUS JUCLUIUIMHBI, ONIpeNesiseMol y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIUICHHEe, PA3BUTHE U JEeTalN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aZ[aHI/IC n TDC6OBaHI/ISI K ITPOBCACHHUTIO Ha6ODaTODHLIX Da6OT
Ha6opaT0pHLIe pa6OTBI OpoBOAATCA B COOTBECTCTBHUM MCTOAUYCCKHMMH YKa3aHUAMHU JIA
Ka)KHOﬁ pa6OTBI. Hepen BBIIIOJTHCHUCM J'Ia60paT0pHBIX pa60T OPpOBOAUTCA MHCTPYKTAXK IO TECXHHUKE




0€30MaCHOCTH ¥ TpPEIABAPUTEIBHBI ONPOC CTYIEHTOB HA YCBOEHHE METOAWKH IIPOBEICHHUS
HKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JIAOOPATOPHOIO 00OPYIOBAHMS U U3MEPUTENbHBIX prOopoB. [1o
pe3yapTaTaM MpPOBEICHHBIX JKCIEPUMEHTOB COCTAaBJSIETCA TMPOTOKOJ, KOTOPBIA 3aBepsercs
IperoaBaTeseM.

Crpykrypa u hopma oTuera 0 1adopaTopHOM padboTe

- TurynbHBINA JUCT;

- Hens nabopatopHoii paboThI;

- Onrcanue UCClelyeMOi CHCTEMBI;

- CTpyKTypa ucclielyeMbIX IapaMeTpOB;

- Meroauka mpoBeAeHUsI AKCIIEPUMEHTAITLHBIX HCCIICIOBAHUI;
- ITpoTOKOM SKCTIEpUMEHTA;

- Pe3ynbraThl 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX;

- BeiBoab! o pabore.

TpeboBanus k oopMIICHHIO OTYETa O Ja0OPaTOPHOU padoTe

[To xaxmoit mabopaTopHOil paboTe BBHIMOIHIETCA OTACTBHBIA OTYET. THUTYIbHBIA JHCT
opopmiisieTcss B COOTBETCTBHUHM C MmabioHOM (0oOpa3ioMm) mnpuBeneHHbIM Ha caiite ['YAIIL
(www.guap.ru) B pasneine «CeKTop HOPMATHBHOM JOKyMEHTAlMW». TEKCTOBble M Tpaduueckue
MaTtepuanbl ohopMIsIOTCS B cooTBeTcTBUHM C AeiictBytomumu ['OCTamu u  TpeGoBaHUIMH,
npuBeeHHbIMU Ha caiite 'Y AIl (www.guap.ru) B pazzaeine «CeKTop HOPMAaTUBHOM JOKYMEHTALUI.

Ha kadenpe nmeercs ydeOHO-MeTOAMYECKas JUTEpaTypa Ul BBIMOJHEHHS JIAOOPAaTOPHBIX
pabor:

1. Imutpues 10.1. Henenun [1.H. NccnegoBanue 3MeKTPOHHBIX YCTPOMCTB HA OTIEPAIIMOHHBIX
yewutensax. Meron.ykas. k Bei.1a0.padot/I'V AIL,CI16,2008-43¢

2. Imutpue 10.U., Hemenun I1.H. HccrnenoBanue mudpoBbIx cxemM. MeToza.yKa3. K BBIIL
na6.pabdot/ I'VAILCII6,2013-39 c.

11.4. MeToauueckue yKazaHus Uil OOYJAIOIIUXCS O TMPOXO0KACHUIO CaMOCTOSATEIHHON
paboThl

B xoze BHIOTHEHHUS CaMOCTOSATENbHONU pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOydaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHSs, CaMOCTOATENbHAass padoTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBbHYIO paboTy.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITEIHLHOM paboOThI, Yy 00ydaromerocss (GopMUpPYETCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATHU3AllUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YeHHs, MOMOTaeT NOJyYUTh HABBIKU TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONTUX CSASBIISFOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILINHE;

—  METOJMYECKHE YKa3aHUS IO BHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
10 3204HOU (hopMe 0OyUeHUs).

11.5. MeTtoauveckre yKazaHus [UIsI OOYYArOIIMUXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHHS X0JIa OCBOCHUS
IUCIHATIINHEL



11.6. Metoauueckue yka3zaHUs JJisi OOYYarOMIMXCS O MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCcTaluu.

[IpomexxyTounass  arrectanust  OoOy4aroIIMXCsS  HpPEAyCMaTpHBaeT  OLECHHBAHUE
MIPOMEXKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB 00y4YeHMS 1o auciuiuimHe. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OLEHKM 3HAaHWH, IOJYYEHHBIX OOYYaIOIIMMCS B IpoLecce
I/I3y‘-IeHI/I$I BCGI71 JUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTBI, CHOCOGHOCTI/I
NPUMEHATh HMX JUIS PEIICHHS MPAKTHYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepHoJ] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPINAeTCS AaTTEeCTAI[MOHHON OIICHKOW «OTIIHYHOY,
«XOPOIII0Y», «YAOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

DK3aMeH, Kak MPaBUIIO0, MPOBOJMUTCS B TMEPHOJI SK3aMEHAIMOHHOM CECCHMM M 3aBeplIaeTcs
aTTCCTaI_[I/IOHHOI‘/‘I OHGHKOﬁ «OTIINYHO», «Xopouio», «YHOOBJIETBOPUTECIIBHO»,
CHCYIOBJICTBOPUTCIILHO.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




