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AHHOTaAUA

HucuuruinHa «OJIEKTPOHUKA» BXOJUT B 00pa30BaTENbHYIO MPOTPaMMy BBICIIETO
oOpa3oBanusi — mporpaMMy OakajaBpuaTra I0 HAIpPaBICHUIO TMOATOTOBKW/ CHEIMAIbHOCTH
09.03.01 «MudopMaTHKa W BBHIYMCIMTENbHAS TEXHHKA» HaNpaBiIeHHOCTH «KoMmmbloTepHble
TEXHOJIOTUH, CUCTEMBI U ceTh». JlucuumumHaa peanusyercs Kapeapoit «Ned1y.

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHUKA CJIETYIOIUX KOMITETEHIIHIA '

OIIK-1 «CmocobOeH NpPUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIEHH)KEHEPHBIC 3HAHUS,
METO/Ibl MaTEMATUYECKOr0 aHaJIn3a U MOJEIMPOBAaHNUS, TEOPETUUECKOIO U SKCIIEPUMEHTAILHOTO
UCCIIEI0OBAaHUS B IPOPECCUOHATIBHOMN JESITEILHOCTI

CognepxaHue IUCLHUIUIMHBI OXBaTbIBAET KPYr BOINPOCOB, CBSA3aHHBIX C OCHOBaMU
MIOCTPOEHUSI 3JIEKTPOHHBIX YCTPOWCTB. 3aJaud JUCLUIUIMHBI 3aKIIOYAlTCsl B PACCMOTPEHUU
BOIIPOCOB AaHAJM3a, CHHTE3a W pacyeTa THUIOBBIX JJIEKTPOHHBIX CXEM C AaKIEHTHPOBAaHUEM
BHMMAaHHS Ha MOKa3aTelsAX KauecTBa UX (PyHKIMOHUPOBAHUSI.

[IpenogaBanue AMCHMILIMHBI IpEeAyCMaTpUBaeT cleayromue (GopmMbl OpraHusanuu
y4eOHOTO MmpoIiecca: JeKIUU, J1abopaTopHble padOThI, CAMOCTOATENbHAS padoTa CTY/ICHTA.

[IporpaMmoii AMCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JIUCIHUILIMHBI COCTaBIsAeT S5 3adeTHBIX emuHul], 180
4acoB.

S3bIK 00OyUYeHUS O JUCHUIUINHE KPYCCKUNA »



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI
Lenpro mpenogaBaHus AUCIUIUIMHBI SBIISETCS OOBSICHEHHE M HA OCHOBE IOJIyYCHHBIX 3HAHUN
OCO3HAHHOTO TIOHMUMAHUS CTyIEHTaMU (PU3NYECKUX MPUHLIUIIOB pabOTHI, METOIOB U3TOTOBJICHUS
¥ BO3MOKHOCTEH NPUMEHEHHUs 3JIEKTPOHHBIX YCTPOWCTB Ha MOJYIPOBOIHUKOBBIX MpHOOpaXx,
BOIIPOCOB WX (PYHKIIMOHUPOBAHUS, (OPMHUPOBAHNE MPEIACTABICHUNA O MAaTEMaTHYECKUX METO/1aX
aHaJIM3a U IPOEKTUPOBAHMSI CJIOKHBIX 3JIEKTPOHHBIX YCTPONCTB.
3ajaud AMCLMIUIMHBI 3aKIH0YAIOTCS B PACCMOTPEHHUM BOIIPOCOB aHalIM3a, CUHTE3a M pacueTa
TUIOBBIX 3JEKTPOHHBIX CXEM C AKLEHTUPOBAHMEM BHHUMAHUS Ha IOKAa3aTeNsIX KadecTBa U
HaJeKHOCTH MX (YHKIMOHUPOBAHUA. 3aJadyaMyd OpPraHU3alMd CaMOCTOATEIbHOU pPabOThI
CTYAEHTOB TIpPU H3YYEHUU JUCHMIUIMHBI «OJEKTPOHHUKa» SBIAIOTCA  (OopMUpOBaHUE
MOJIOKUTEITFHONH MOTHBAIIMHM K CaMOOOPa30BaHUIO U MPUOOPETECHHUIO MPAKTHYECKUX HABBIKOB U
YMEHHH 10 HaNpaBJIeHUIO OATOTOBKU

1.2. JlucuuruiiHa BXOJTUT B COCTaB 00s3aTeNbHON 9acTH 00pa30BaTeIbHON MPOTPAMMBI
BhIcIIero oopazosanus (janee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe u3ydeHUs AUCUUILIMHBI OOydaroluics AOJDKEH 00JanaTh CIEeTyIOLUMU
KOMITETEHIUSMU WM UX YacTaMH. KoMIeTeHIuN 1 MHAUKATOPbl UX JTOCTH)KEHUS MPHUBENICHBI B
tabmuue 1.

Tabmuia 1 — [lepeuenb koMneTeHIMI U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Ko n HauMeHOBaHNEe HHIUKATOpa
KOMIETEHIUU KOMIETEHIUHU JIOCTHKEHHS] KOMITETCHIIUH
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBEI MAaTEMAaTHKH,
IPUMCHSTD (GU3UKH, BBIYUCIUTEIBHON TEXHUKHU U
€CTECTBCHHOHAYYHBIC | IPOIPAMMHUPOBAHHUS

1 OOIIEHHKEHEPHBIC
3HAHUSI, METOIBI

OIIK-1.VY.1 ymeTsh pemaTh CTaHAAPTHBIE
npodeCcCHOHAIBHBIC 3a/1a4H C

MaTEMaTHYECKOTO MIPUMEHEHUEM €CTeCTBEHHOHAYYHBIX U
O6menpodeccrnonanbHbIE .

aHaausa u 00111e-UHKEHEPHBIX 3HAHHUI, METOIOB
KOMIIETEHI[UH

MOJICITUPOBAHUS, MaTEMaTUYECKOTO aHaIu3a U

TEOPETUYECKOTO 1 MOJICITMPOBAHUS

skcnepuMenTanbHoro | OIIK-1.B.1 BiageTs HaBbIKaMu

HUCCIIEIOBAHUS B TEOPETHYECKOTO M IKCIIEPUMEHTATIBLHOTO

poeCCHOHATBHOU HUCCIIEN0BAaHUs OOBEKTOB

JESITENLHOCTH poECCHOHAITBHON NEATETHLHOCTH

2. Mecro nucuuriunsl B ctpykrype OI1

JlucuumimHa MOXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUIUMUCS
[IPU U3YYECHHUH CIIEYIOUIUX TUCUUILINH:

— ®duzuka,

— Hudopmaruka,

— DIIEKTPOTEXHUKA

3HaHUsA, NOJYYEHHbIE NpPH HM3YyYEHUU Marepuana JaHHOW JUCIUIUIMHBI, UMEKT Kak
CaMOCTOSITEIbHOE 3HAYE€HHE, TAK U MOT'YT UCIIOJIb30BATHCA MPU U3YUEHHUH JAPYTUX AUCLMILINH:

— CXeMOTeXHHKa,

— IludpoBbie cucTeMbl aBTOMATU3AIIMU U YIIPABICHUS,

— MUKPOKOHTPOJUIEpPHBIE CUCTEMBI

3. OOBeM u TPyJ0EMKOCTh TUCIUTIAHBI



JlanHbie 00 00mIeM OObeMe JAUCIUILIMHBI, TPYJOSMKOCTH OTACIBbHBIX BUIOB y4eOHOM
paboOThI MO AUCIUILTUHE (M paclpeieiCHUEe 3TON TPYTOEMKOCTH 110 CEMECTpaM) MPeICTaBICHbI B
Tabauue 2.

Tabmuia 2 — O0beM U TPYAOEMKOCTh JUCIUTIIIHHBI

TpynoemMkocTs 110
Bun yae6HOM paboThI Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocmso OuUCYUNIUHDBL, 5/ 180 5/ 180
3E/ (4ac)
U3 Hux uacoe npaxmuyueckoil no020moeKu
AyoumopHnsie 3anamus, BCETo 4ac. 14 14
B TOM YHCJIE:
nexiuu (JI), (qac) 6 6
npakTudeckue/ceMunapckue 3ansatus  (113),
(dac)
naboparoprbsie padots! (JIP), (dac) 8 8
KypcoBoi npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 9 9
Camocmosmenvhnas paboma, Bcero (4ac) 157 157
Buo npomesccymounoii ammecmayuu:. 3a4er,
muhd. 3aver, sk3amen (3auer, Judd. 3ay, OK3. OK3.
DK3.*%)

EE3

[IpuMeuaHue: KaHIUIATCKHI SK3aMeH

4. CopeprxaHue TUCITUTITNHBI
4.1. PacmpezneneHue TPyJIOEMKOCTH TUCHIUTIIMHBI 110 Pa3zesiaM U BHIaM 3aHSTHH.
Pazgenbl, TeMBbI TUCIUTIITUHBI M KX TPYJAOEMKOCTh TPUBEICHBI B TAOIUIIE 3.

Tabnuia 3 — Pa3fensl, TEMbI TUCIUIUIMHBI, UX TPYJI0EMKOCTh

Jlexumum | 113 (C3)| JIP KII CPC

Pasgensl, TeMbI JUCHMITINHBI (aac) (1ac) (ac) (4ac) (9ac)

Cemectp 4

Pazgen 1. DnexkrpoHHBIC TPUOOPHI:
KJ1accu(UKaIus, pernaeMbie 3aauu.

Tema 1.1. 3agaun, pemaembie IEKTPOHHBIMU
YCTpPONCTBaMHU.

Tema 1.2. [Tpunuumnsl paboThl KOMIIOHEHTOB
AIIEKTPOHHON TEXHUKH.

Pasznen 2. DneMeHTHI CXEMOTEXHUKHU
AIIEKTPOHHBIX YCTPOICTB.

Tema 2.1. CXeMOTEXHMKA YCUIINTENbHBIX
YCTPOMCTB.

Tema 2.2. CxeMOTEXHHKA T'€HEPATOPHBIX
YCTPOMCTB. 3 4 57
Tema 2.3. CxeMOTEXHHKA YCTPOCTB
(byHKIMOHATIBHBIX TpeoOpa3oBaTeeit
AQHAJIOTOBBIX CUTHAJIOB.

Tewma 2.4. CxeMOTEXHHKA UCTOUHUKOB TUTAHUS
AIIEKTPOHHOM amnmnapaTypsl




Pa3nen 3. ®yHKIMOHAIBHBIE Y37Ibl AIEKTPOHHBIX

YCTPONCTB B MHTETPAJILHOM M MOJIYJIbHOM 2 2 50

UCIIOJIHCHUT

Hroro B cemecTpe: 6 8 157
Htoro 6 0 8 0 157

[IpakTHueckass TOATOTOBKA  3aKIIOYAETCS B HENOCPEACTBEHHOM  BBINOJHEHUU
oOyJarOmMMHUCS ~ OMpPENEeNCHHBIX  TPYOOBBIX  (QYHKUMH,  CBS3aHHBIX ¢  Oy;aymien
podecCHOHATIBHOM AeATeTbHOCTHIO.

4.2. CopnepxaHue pa3IeioB U TEM JICKIIMOHHBIX 3aHATHH.
Conepskanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI TPUBEIACHO B Ta0OIuIE 4.

Tabnuna 4 — Copepxanue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep
pasnena

HazBanue u copepxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATUM

1

Paznen 1. DnekTpoHHBIE TPUOOPHL: 3aauH, Kiaccu(UKalus, MPUMEHEHHE.

Tema 1.1. 3amaum, pemaembie O3JEKTPOHHBIMH ycrpoiictBamu. OOpaboTka W mepenaua
HH(bOpMaHHH IMOCPEACTBOM DJICKTPUYCCKHUX CUTHAJIOB. OCHOBHEIE Oorcpalr, BbIMTOJIHACMBIC
OJICKTPOHHBIMH yCTpOﬁCTBaMH Haj CUT'HaJIaMH. 38.}18.‘{1/1, peuracMbIC 3JICKTPOHHBIMHU
yCTpOWCTBaMHU. 3aJayil aHainM3a 3JEKTPOHHBIX YCTPOWCTB. (DYHKIMOHAJIBHOCTH AIIEKTPOHHBIX
yCTpOICTB. Moenb BXOA-BBIXOA. XapakTepUCTUKHU. Ilapamerpsl. AHajloroBble, UMIYIbCHBIE U
dpoBsle ycTpoiicTBa. AHanoro-uudpoeie ycrpoiictBa. OCHOBHBIE BapUaHTHI MPE0OPa3OBaHMs
ANIEKTPUYECKON JHEPrUM DJIEKTPOHHBIMU ycTpoiicTBaMH. JlaTumku (DU3UUECKUX BEIWYHKH.
YcrpoiictBa 00pabotku curHanoB. CuioBast anekTpoHuka. [IpeoOpasoBaTtenu mNUTaHHS.
VYnpasieHue MOLIHBIMU Harpyskamu. CpencTBa KOMIBIOTEPHOIO MOJEITHPOBAHHS 3JIEKTPOHHBIX
ycrpoiicTB. Microcap. Multisim. Proteus.

Tema 1.2. IpuHuunbe paboThl KOMIOHEHTOB JJIEKTPOHHON TeXHUKH. [lacCHBHBIE M aKTUBHBIC
KOMIIOHEHTBI 3JIEKTPOHHBIX YCTPOMCTB. PeXmMbl pabOTBl aKTUBHBIX 3IeMEHTOB. (OCHOBBI
(YHKIMOHUPOBAHMS DJICKTPOHHBIX KOMIIOHEHTOB. IlomympoBomHuMKOBEIE Auonsl. bumomsphsie
tpanzucropsl (BIIT), pa3HOBHIHOCTH, XapaKTEPUCTHKH, TapAMETPhI, TUIIOBbIE CXEMBI BKIIFOUEHUS
U WX CcpaBHHUTeNbHBIE Xapaktepuctuku. IlomeBeie Tpamsuctopel (IIT), pasHoBHOHOCTH,
XapaKTEPUCTUKH, TapaMeTPbl, TUIIOBBIE CXEMBI BKIIOUCHUS U UX CPAaBHUTEIbHBIE XapaKTEPUCTHKH.
OnrosnexTponHble npubopsl. CpencrBa oToOpakeHus: WHPOpMaIMU OYKBEHHO LU(PPOBOH U
rpaduueckoli MHpOpMALMU. AHAIOrOBBIE HHTETPAJIbHBIE MHUKPOCXeMBL.  OlepaloHHbIe
yeunutenu (OY). OcHoBHbIE CBOiCTBa, mapamerpbl. L[udpoBbie MHTErpanbHble MHUKPOCXEMBI.
[Ipobnembl HWCHONB30BAaHMS DICKTPOHHBIX INPUOOPOB M YCTpoiicTBa Ha HX OCHOBE B
9KCTPEMANIBHBIX YCIOBUAX. [IprMeps! MOMynpOBOIHUKOBBIX IPHOOPOB, BBITYCKAEMBIX BEAYLIUMHU
¢bupmamu

Paznen 2. DneMeHTBI CXEMOTEXHUKHU 3JIEKTPOHHBIX YCTPOHUCTB.

Tema 2.1. CxeMOTeXHHKAa YCHIMTENIbHBIX YCTpOHCTB. IlpenBapuTenbHBIE  YCHIIMTENH.
Crabunmsanus pabodrx TOUeK TPaH3UCTOPOB B CXEMaX C TaTbBAaHUIECKON MEXKACKATHON CBS3BIO.
OOpatHas cBA3b IO TIOCTOSHHOMY H TIiepeMeHHoMy Toky. Kackomnas cxema. Kackag c
TUHAMAYECKOW HArpy3KOW. YCHIIUTENIH C YIPaBIsIEMBIM KO((GUIIMEHTOM YCHUICHHUS. Y CHIATEIH
morrHocTH (YM). CxemorexHuka YM ¢ TpancopMaTopHBIM U OecTpaHc(hOpMaTOPHEIM BEIXOIOM.
PexxrMbl paboTBI aKTHBHOTO AJIEMEHTa BBIXOMHOrO Kackama YM: A, AB, B, C. Ycwmmrenu
MOIIHOCTH KJjacca D.

Tema 2.2. CxeMOTeXHHKa TEHEPAaTOPHBIX YCTPOWUCTB. I[IpWHIMII TOCTPOEHHSI TeHepaTopa.
I'eHepaTopsl TapMOHMYECKHX CHTHAJOB Ha TpaHsuctopax M OY. I'eHepaTopbl HpsSMOYTONBHBIX
curHasoB Ha Tpan3ucropax u OVY. ['eHepaTOpbl CHTHANOB CIieNaIbHON (QOPMEL. YTpaBisieMble
TeHepaTopHl.

Tema 2.3. CxeMOTeXHHKa yCTPOUCTB (DyHKIIMOHAJIBHBIX NPpeoOpa3oBaTeel aHAIOTOBBIX CUTHAJIOB.




VYcTpolicTBa, BBINOMHAIOIIME MATEMAaTUYECKUE ONEpallMd HAJ AaHAJIOTOBBIMH  CUTHAJIaMU.
Cymmatopsl. Ilepemuoxkutenn. Jlorapupmudeckuii u  aHTHIOTapU(MHUUYECKU  YCHIIMTEINH.
Yacrorusle puibTphl. [laccBHBIEC M aKTHBHBIE (PUITBTPHI.

Tema 2.4. CXeMOTeXHMKAa HCTOYHHMKOB IHUTAaHUS DJJIEKTPOHHOM ammapatypsl. JlHogHble
BoimpsiMutenyd. CHHXpOHHBIE BhINpsMuTenu. [lapamerpuueckne crabunmzaTopsl. Mcrounumkn
OIIOPHOT'O HANpsDKEHWsT M Toka. [lapamnensHbI W TMOCIENOBaTENbHBI KOMIIEHCAI[MOHHBIE
CTaOMNIM3aTOpPhl. 3alIMTa NCTOYHUKA HAINPSDKEHUsI OT KOPOTKOTO 3aMBbIKaHHs BbIXona. VICTOYHMKH
JJIEKTPOIUTAHMsI C TpeoOpa3oBaHUEeM 4acToThl. IIpeoOpa3oBaTenb C BHEHIHUM BO30YXICHHUEM.
ABTOrEeHepaTopHbI NpeoOpa3zoBarenb. J(MOAHBIE YMHOXWTENW HamnpspkeHHs. VIMmmynbcHbIe
UCTOYHMKM  muTaHusa. CXeMbl € HaKONMTEIBHBIM  JpocceneM.  TpaHcdopmaropHbie
npeoOpa3oBaTeny: MPSIMOXOIOBOH M 00paTHOX010BOH. @UIBTPHI TMOAABICHHS HWMITYJIbCHBIX
TIOMeX.

Paznen 3. ®yHKUMOHANBHBIE Y3JIbI JJEKTPOHHBIX YCTPOMCTB B WHTErPallbHOM M MOIYJIEHOM
UCTIOJHEHUU. VICTOUYHMKM NUTaHUsT M CTa0WIM3aTOpbl HampshkeHWs.. TpeOoBaHMS K KadecTBY
nurtanus. JInHelika npeoOpasoBareneil MOCTOSTHHOrO HaNpsDKEHUsT 78XxX U 79xX. Momynu nuTanus
C TaJbBaHUUECKOHW pa3Bs3Kkoi. [IpuMepsl MHTErpajabHBIX CTAOMIN3aTOPOB, MOIYJIEH MCTOYHHKOB
NUTaHUS M DJIEKTPOHHBIX KOMIIOHEHTOB JUIS HMX IPOEKTUPOBAHUS, BBIIYCKAEMBIX BEIyHNINMHU
¢upmamu (MPBUC, Analog Devices, International Rectifier, Maxim, Peak Electronics, Traco,
Harris). Ycwmutenu. IlpenBaputenbHble ycwiuTenu. Ycwiutread MoinHoctd. CabOBydepsl.
HenuHeliHble MCKaKEHUA. Y CHIMTEIbHBIE MOIYJIM PaavO4yacTOTHOrO Iuamnas3oHa. ['eHepaTopsl
curHasnos. ['eHepaTopbpl rapMOHMYECKUX W IPSIMOYTOJIBHBIX CHUTHAJIOB. MMKPOCXEMBI TaliMEpOB.
HNM-MonynsaTopel. AHaJOroBble MEpEKIYaTeNId M MYJIbTUIUIEKCOpHL. IlepemHOXUTENH
CHUTHAJIOB. MOIyIATOpEl M JEMOAYNATOPHL. YCTPONCTBA BBIOOPKHM-XpAaHEHHS aHAJIOrOBBIX
curHasioB.  KommapaTtopbl.  AHanoro-nugpoBsie  mnpeobpaszoBatenu.  I{udpo-aHagorossie
npeoOpazoBatenu. ONTpoHHAs pPa3BA3Ka CUTHANBHBIX Ieredl. MUKPOCXEMBI  THITOBBIX
(YHKIIMOHAIBHBIX Y3JIOB 3JIEKTPOHHOW TEXHUKHU MPOHM3BOACTBA Beaymmx ¢upm: Analog Devices,
Apex Microtechnology, Linear Technologies, Microchip, Maxim, Texas Instruments u ip

4.3. Tlpaktnueckue (CEeMHUHAPCKUE) 3aHATHUS
TeMbI MpaKTHUECKUX 3aHATHIA U X TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuma 5 — I[pakTrdeckue 3aHITHSI U UX TPYJOEMKOCTh

N3 Hux No
No | Tewmsl npaktuueckux | @opmbl NpakTUUECKuX | TpydoeMKOCTh, |MpaKTUYECKOM |pa3zjena
n/a 3aHATUN 3aHATUN (dac) MOJATOTOBKH, | TMCIIHII

(dac) JIUHBI

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

|

Bcero

4.4, JlabopaTopHbIE 3aHATHS
Tembl 1a00PaTOPHBIX 3aHATHI U KX TPYIAOEMKOCTb IPUBECHBI B Ta0HIIC 6.

Tabnuma 6 — JlabopatopHble 3aHATHS U UX TPYIOEMKOCTb

N3 aux No
Ne TpymoeMKoOCTb, | IPAKTUYECKOM | pa3aena
HaumeHnoBaHue 1abopaTopHbIX paboT pyA > | TP pasi
/1 (gac) MMOATOTOBKH, | AUCIIUI
(dac) JINHBI
Cemectp 5
1 N3yuenne cpenbl MOAEIUPOBAHNUS AIEKTPOHHBIX 2 2 1
ycrpoiictB Microcap
2 HccnenoBanue ycTpoHCTB HA OCHOBE ONEPALMOHHOIO 2 2 2
YCUITUTENIS




3 Hccnenosanne ycHanuTeNsI MOITHOCTH C 2 2 2
TpaHC(OPMATOPHBIM BBIXOJOM

4 HccnenoBanue penakcalliOHHBIX T€HEPATOPOB HA 2 2 3
OCHOBE ONEPALMOHHOI0 YCHUIHTENS

Bcero 8 8

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIAHOM HE IIPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCsI
Bunpl caMocTosATeNbHOM pabOThI U €€ TPYIOEMKOCTh IIPUBEICHBI B TabiHIIe 7.

Tabmuna 7 — Bunbel camocTosTensHON paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 5
Bua camocrositensHOM paboTh ’ P

yac qac
1 2 3

N3ydeHue TeopeTHyeckoro Marepuasia 80 80

mucrutuael (TO)

KypcoBoe npoektuposanue (KI1, KP)

Pacuerno-rpaduyeckue 3aganus (PI'3)

Brinosinenue pedepara (P)

[ToaroroBka K TeKyleMy KOHTPOJIIO 20 20

ycneBaemoctu (TKY)

JHowmamaee 3aganue (/13)

KonTtponsabie paboThl 3a0unnkoB (KP3) 30 30

IToaroroBka oME OYHOU
JTOTOBKA K TIPOMEXYTOUHOM 97 97

arrectaruu (I1A)
Bcero: 157 157

5. IlepeyeHn yueOHO-METOIUUECKOTO OOCCTICUCHHS
JUTSI CAMOCTOSTENIbHOM PabOThl 00YJArOIIUXCSI TI0 TUCIUTIIAHE (MOIYIIIO)

Y4eOHO-METOAMYECKUE MAaTEPHAIbI JIUISI CAaMOCTOSTSIIBHONH PabOThl OOYYarOIIMXCS YKa3aHbl B
m.a. 7-11.

6. IlepedyeHb NEYATHBIX M DJICKTPOHHBIX YUSOHBIX U3IaHUM
[lepeueHp mevaTHBIX U DIEKTPOHHBIX Y4eOHBIX U3IaHUHN TIpUBeEIeH B Tabmule 8.
Tabnuma 8— IlepedyeHp meyaTHBIX U AJIIEKTPOHHBIX YUCOHBIX U3aHUN

KonmuectBo 3K3eMILTSIPOB B
Llncpp/ bubnuorpadudeckas ccpuika Onommorexe
URL anpec (KpoMe 2JIEKTPOHHBIX

AK3EMILISPOB)

VYrpromoB, E.II. IudpoBas cxemoTexHUKa:
004(075) V-27 | yuebnoe mocobue / E.Il.Vrpromos. — CII6.: BXB 100
— IlerepOypr, 2007 — 782 c.

CmupHOoB [O.A. OCHOBBI MHKpPORJIEKTPOHMKH U
MHUKPOIPOIIECCOPHON TEXHUKH: ydeOHOe mocobue

621.38 C-50 /" FO.A.CmupnoB, C.B.Coxonos, E.B,TutoB. — 14
CII6.: Jlansb, 2013 — 496 c.
621.38 H-74 Hosoxwunos O.IL DIEeKTPOTEXHHUKA u 10

CXCMOTCXHHUKA: yLIe6HI/IK I aKaaCMHYCCKOT'O




6akanaBpuata / O.Il.HoBoxunoB — M.IOpaiir,

2015421 c.
Xoposun, II.  HMckyccTBO  CXEMOTEXHUKH

621.3 X-80 | /IL.XopoBui,Y.Xumt. — M.: bunom, 2014. — 704 10
C.
DJNEeKTpOHMKA:  METOAMYECKHE  YKa3aHus K
BBITIOJTHEHHUEO 1abopaTopPHBIX pabor /

62138345 | ¢ 1 3uarammos. — CIT6.: W3x-so TYAIL 2013. - &
47 c.
JIekcadeHko, E.B. CxeMOTeXHHKa
BBIYHCITUTEIBHBIX ~ CHCTEM  Ha  JUCKPETHBIX

004 JI-43 anementax: npaktukym /  E.B.Jlekcauenko, 5

A.Il.OpnosB, M.B.CaBunoB. - — CII6.: U3n-Bo

I'VAIL 2023. - 68 c.

Jlekcauenko, E.B. IlpuynagHast 5JeKTpOHUKA:
621.38 JI-43 | yuebHoe mocobue / E.B.JIekcauenko, A.I1.Opios, 5
- — CIIG.: M3a-Bo I'VAIL, 2015. - 111 c.

Jlaunn, B.W. OnexrtpoHuka: y4yeOHOe mocobOue

621.38 JI-31 | /B.1.Jlauumn, H.C.CaBenos. - PocToB 1
H/[1:®ennkc, 2009. — 703 c.1
621.38 O-60 Onamunii  FO.®. AmnanoroBas u uudposas 50
JIEKTPOHUKA: TOJTHBIN Kypc: yueOHUK/

10.®.0Onagunii, O.IL.Tnyakun, A.N.T'ypos. — M.:
lNopsuas muuus-Tenexom, 2005. — 768 c.

7. IlepedeHb NIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
WH(POPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHOM ceTn «HTepHeT»
[epeuenn AIIEKTPOHHBIX o0pa3oBaTebHBIX pecypcoB UH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTn  «VHTepHeT», HEOOXOMUMBIX JUIS OCBOCHHUS JUCIMILIHHEI
npuBeieH B Tadnwiie 9.

Tabmuma 9 — IlepedyeHb SJICKTPOHHBIX O00pa30BaTEIBHBIX PECYpcOB HH(OpPMAIMOHHO-
TCHGKOMMYHI/IKaI_[I/IOHHOI‘/'I CETu ((I/IHTepHeT»
URL anpec HaumenoBanue
http://window.edu.ru/res Onextponuka. JIabopaTOpHBI MPAKTUKYM IO JUCIUIUIHHE " DIEKTPOTEXHUKA U
ource/995/75995/files/La | smekTpoHuKa" ¢ MPUMEHEHHEM MTAKETa CXEMOTEXHHYECKOr0 MOIeTUpoBaHust Micro-
b_El.pdf Cap. / Cocr. P.B. Axmanees, T.M. Kprsmmckast, O.B. Mensunuayk. [Tox pex. T.M.
Kpemckoit. Ypumck. I'oc. ABuarn. Texn. yu-1. Ya, 2009. 60 ¢

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. Ilepedyenp mporpaMMHOrO OOECMEUYEeHHsI, HCIOJIb3YEeMOTro IMpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIINHE.
[lepeueHs UCHOIB3YEMOTO MPOTPAMMHOTO OOecrieueHus mpeacranieH B Tadnuie 10.

Tabnuua 10— ITepeyens nporpaMMHOro o0ecreyeHus

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. HepequL I/IH(I)OpMaI_[I/IOHHO-CHpaBO‘lHBIX CUCTCM,UCIIOJIB3YCMbIX npu
OCYIICCTBJICHUU O6pa3OBaTeHLHOTO mnmponecca no JUuCHUIIINHC




[lepeyeHb HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEJCTABICH B
tabmuue 11.

Tabmuna 11— Ilepedyens nHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/ HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB MarepHaIbHO-TCXHHYECKON  0a3bl, HEOOXOAMMOW M  OCYIICCTBIICHUS
00pa30BaTEIILHOTO MpoIiecca Mo TUCIUILINHE, TPEACTaBIICH B Tabimiel 2.

Tabmuna 12 — CocraB MaTepragbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHOM 4acTh Howmep aynuropun
n/m MaTepHaIbHO-TEXHUUECKON 0a3bl (mpu HEOOXOAMMOCTH)

1 | MynpTuMenuiiHas JeKIMOHHAs ayIUTOpUs

CrienmanusupoBaHHas 1a0opaTopusi IPOrpaMMHO-aNNapaTHBIX 52-17
cpeactB 00paboTKH HHPOPMAIUH

10. OneHovHBIE CPEACTBA ISl IPOBEEHHSI POMEKYTOYHOH aTTeCTAIIH
10.1. CocTaB OIIGHOYHBIX CpPEACTBIUIS TPOBEACHUS IPOMEXKYTOYHOH aTTeCTaIllH
oOyJaroniuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadmute 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEIECHHSI TPOMEKYTOYHOM aTTeCTaIH

By npomexyrodHoii arrectanuu IlepedeHb OIIEHOUHBIX CPEJICTB

DK3aMeH Cnucok BOIIPOCOB K AK3aMEHY

10.2. B kavecTBe KpUTEPHEB OIICHKH YPOBHSI CPOPMHPOBAHHOCTH (OCBOCHHS)
KOMITIETEHIMI 00y4yaronMMucs MpUMeHsieTcs S-0ajuibHasi MIKana OLEHKH CPOPMHPOBAHHOCTU
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET HCIOJIB30BATHCS
100-6ammpHast  mKaja ~ MOJYJIbHO-PEMTHHTOBOM  CHCTEMbl  YHHBEPCHUTETa,  IpaBHIIA
WCIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKATbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabmuma 14 —Kpurepuu orieHkr ypoBHs CHOPMHUPOBAHHOCTH KOMIIETEHITAN

OI11eHKa KOMITETEHITNN

XapakreprcTrka chopMUPOBAHHBIX KOMIIETEHITI
5-0aipHas mKaina PAKTEP (opwrpo

— oOy4arouuiics 11yOOKO M BCECTOPOHHE YCBOMJ IPOrpaMMHbIN
MarepHai;

— YBEPEHHO, JIOTUYHO, [T0CJIE0BATEIbHO U IPAMOTHO €0 M3J1araer;

— ONUPAsACh HA 3HAHMS OCHOBHON M JONOJHMUTENBHOM JIMTEpaTyphl,

«OTIIMYHOY ™
GATTCHOND TECHO MPUBSI3bIBAECT YCBOCHHBIC HAYUHBIE MOJIOKEHUSI C MPAKTUYECKOM
JESTETLHOCTBIO HAIPABJICHUS,
— yMeno 000CHOBBIBAET M ApIYMEHTHPYET BbIJBUTAEMbIE UM UJIEH;
— JIeJIaeT BBIBOJBI M 00O0OIIEHHUS
— cBOOOIHO BJIaJICET CUCTEMOM ClielMaTn3nPOBAHHBIX MOHATHH.
— o0yyaromuiicss TBepI0 YCBOWIJ MPOTpaMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY U3JaraeT ero, OMupasch Ha 3HAHUS OCHOBHOU
JIUTEPATYPEIL;
«XOPOIIIO» patypel; 9
— HE JIOTYCKaeT CYIIECTBEHHBIX HETOYHOCTEHH;
«3a4TEHO»

— YBA3BIBAET YCBOCHHBIE 3HAaHUS C IPAKTHUYECKON JAEATEIbHOCTBHIO
HampaBJICHUS;
— apryYMEHTHUPYET Hay4YHbIE MOJI0KEHUS;




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— JIeJIaeT BBIBOBI U 000OIIEHHMS;
— BJIAJICET CHCTEMOU CIIeUaTN3UPOBAHHBIX TIOHATHH.

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
0 CYHIECTBY M3JIaracT €ro, ONMPasCh HA 3HAHUS TOJIBKO OCHOBHOU
JIUTEPATYPBHI;

— JIOIIYCKaeT HECYIIECTBEHHbIE OIMOKN U HETOUHOCTH;

«yIOBJICTBOPUTEIILHOY .
GATTOHOY — UCIIBITHIBACT 3aTPYAHCHHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHWNA
HarpaBJICHUS;
— c1abo apryMeHTHPYeT HaydHbIE TTOJI0XKEHNS,
— 3aTpyaHsieTcs: B GOpPMYIMPOBAaHUHU BBIBOJIOB M 0000IICHUH;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATN3UPOBAHHBIX MOHITUH.
— oOydJaronuiicss HE YCBOWJ 3HAYUTEIBHOM YacTH MPOTPAMMHOTO
Marepuana;
— JIOTIYCKAaeT  CYIIeCTBEHHBbIE  OMMUOKM W  HETOYHOCTH TP
«HEYIOBJIETBOPUTEIILHO) Aoty v p
paccMOTpeHUH PO0JIeM B KOHKPETHOM HarpaBJICHUH,
«HE 3a4TECHO»

— WCTIBITHIBACT TPYTHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHUN;
— HE MOXKET apryMeHTHPOBATh HAYYHBIC MTOJIOKEHHS,
— He GOpMYIHPYET BHIBOJOB U 00001IEHUII.

10.3. TunoBbie KOHTPOJIBEHBIC 33/IaHUS FITH HHBIC MATEPHATIBI.
Bomnpocsr (3amaun) asis sKk3amMeHa mpeIcTaBlieHsl B Tadnuie 15.

Tabmuma 15 — Bornpocs! (3amaun) 11s SK3aMeHa

Ne i/ [Tepedyens BompocoB (3a1a4) ajst SK3aMeHa Koxn
HHIUKATOPA

1 dusnueckre 0CHOBBI PaOOThI SIEKTPOHHBIX AIIEMEHTOB OIIK-1.3.1
2 ONeKTPOHHO-JBIPOYHBIH NEPEX 0L OIlK-1.3.1
3 [NomynpoBOAHUKOBBIE UOBL: TEMIIEPATYPHBIE CBOHCTBA, EMKOCTb, KIIacCH(pHUKAIHA OIIK-1.3.1
4 IMpuHIHT GYHKIIMOHIPOBAHUS OUIIOIAPHOTO TPAH3UCTOPA OIIK-1.3.1
5 CraTtuueckue xapakrepuctuku BIIT npu BkimtoueHHH ¢ 00IMINUM 3MHTTEPOM OIIK-1.3.1
6 IToneBrle TPAaH3KUCTOPEI C N KAHAJIOM: IIPHHLIMIT IEHCTBHS, XapaKTEPUCTUKU OIIK-1.3.1
7 MOII-TpaH3UCTOPBI CO BCTPOEHHBIM KaHAJIOM OIIK-1.3.1
8 MOII-TpaH3uCTOpPBI C UHAYLIUPOBAHHBIM KaHAJIOM OIIK-1.3.1
9 CrpyKTypa 3JIEKTPOHHOTO yCHUIUTENA. BX0IHOE 1 BBIXOJHOE CONPOTUBICHUS OIlK-1.3.1
10 OcHoBHBIE TapaMEeTPhI U XapaKTEPUCTUKK yCHIUTENEH OIIK-1.3.1
11 PesxuMBbl paOOTBI aKTUBHBIX JIEMEHTOB B YCHJIUTENAX OIlK-1.3.1
12 CaolicTBa OUIIOIAPHOrO TPAH3UCTOPA PH BKIIOYEHUH C OOILUM SMUTTEPOM OIIK-1.3.1
13 CaolicTBa OUNOIAPHOrO TPAH3UCTOPA P BKIIOYEHUH € OOIUM KOJLIEKTOPOM OIIK-1.3.1
14 Kraccudukanus 371eKTpoHHbIX yCUIUTenei OIIK-1.3.1
15 TumnoBas cxema yCHJIMTENS C EMKOCTHBIMU CBSI3IMHU OIIK-1.V.1
16 ITonoca 4acToT Kackaga yCHUIUTENS C EMKOCTHOM CBSI3BIO OIIK-1.3.1
17 YacToTHas nepenaTodHast QyHKIUS KacKa/la YCHIUTENS C EMKOCTHOM CBSI3bIO OIlK-1.3.1
18 Bunpsl 0OpaTHBIX CBsA3€l B yCHIIUTEIIAX OIIK-1.3.1
19 IIpyHIUIIBI TOCTPOEHUS YCUIIUTENEH MOCTOSHHOTO TOKA OIIK-1.3.1
20 Ilepenaua nMITynabCa KaCKaJOM YCHUIIUTENS C EMKOCTHOM CBSI3BIO OIIK-1.3.1
21 Ilepexonnast xapaKTepUCTUKA KAaCKala YCUIINTENS C EMKOCTHOM CBS3BIO OIlK-1.3.1
22 WHBepTupyrommii 1 HEHHBEPTHPYIOIUH CyMMAaTOPbI OIIK-1.V.1
23 WNuBepTupyromuii u HemHBEpTUPYIOMUN MacmTabupyromue OV, cxema cpaBHESHHS OIIK-1.V.1




24 OnepanyoHHbIE YCUITUTENTH, UX XaPaKTEPUCTUKU OIIK-1.3.1
25 AHaJIOroBbIif HHTETPATOP, aHAJIOTOBBIH THdhepeHuaTop OIIK-1.V.1
26 CxeMa 1 NpHHIMI PaboTHl aBTOKONE0ATENPHOIO MYIbTUBUOPATOPA HA AUCKPETHBIX OIIK-1.V.1
DIIEMEHTAX
27 CxeMa 1 IpHHIUI PaboThI aBTOKONIe0aTeIbHOrO MynbTHBUOpaTopa Ha OY OIIK-1.V.1
28 Cxema 1 IpUHIUI PaboThI KAYIIEro MyIbTUBHOpaTopa Ha OY OIIK-1.V.1
29 ITpyHLMIT TOCTPOEHUS TPAH3UCTOPHOTO KIK0Ya OIIK-1.3.1
30 MorHocCTb, paccerBaeMasi Ha TPaH3MCTOPE, paOOTAIOIIEM B KIIFOUEBOM PEKHME OIIK-1.V.1
31 BrusHue Harpy3kyu Ha paboTy TPaH3UCTOPHOrO KII0Ya OIIK-1.V.1
32 OKBUBaJICHTHAsI CXE€Ma TPAH3UCTOPA B KIIFOUEBOM PEKHME OIIK-1.V.1
33 BricTponelicTBUe TPaH3UCTOPHBIX HACHIIIEHHBIX KII0UYel, OCHOBHBIE JTAIIbl PaOOThI OIIK-1.V.1
TPaH3MCTOPHOI'O KJII0Ya
34 KntoueBble cXeMbl HMITYIbCHO-IIM(PPOBOH TEXHUKN OIIK-1.V.1
35 JnonHbIe KITIOYH (JIOTHYECKHUE) OIIK-1.V.1
36 INoctpoenue noruueckux 3nemenToB Ha bITT OIIK-1.V.1
37 Komb6unuposansnsie JID. Jluoano-Tpan3uctopHslii anement 1 — HE OIIK-1.V.1
38 Xapaxrepuctukn KMOII-noruku OIIK-1.V.1
39 Peanuzanus 6a3oBbix KMOII norudyeckux 31eMeHTOB OIIK-1.V.1
40 Monudukaryu 10rud4eckix 3IEMEHTOB OIIK-1.3.1
41 Cxema 1 IpUHIUI PabOTHl CTATHYECKOTr0 TPAaH3UCTOPHOTO TPUITepa OIIK-1.V.1
42 CxeMmsl 3a11ycKa TPUITEPOB OIIK-1.V.1
43 Tpurrep Ha OY OIIK-1.B.1
44 Tpurrepsl Ha JIOTHYECKUX DJIEMEHTAX OIIK-1.B.1
45 Kraccudukanus Tpurrepon OIIK-1.3.1
46 INpaxkTHdeckue cxeMbl aBTOKOIEOATEIPHOrO MyIbTHBHOPATOPA HA JIOTHYECKUX OIIK-1.B.1
JJIEMEHTaX
47 OnHOBHOpATOp Ha JTOTUYECKHX dIIEMEHTaxX OIIK-1.B.1
48 DopmMHupOBaTENN KOPOTKMX MMITYJILCOB Ha JIOTHYECKUX DJIEMEHTaX OIlK-1.B.1
49 OcHOBHBIE IPUHLIUIIBI TIOCTPOEHHUS] FEHEPATOPOB JIMHEHHO-M3MEHSIOILETOCs OIIK-1.3.1
HaIpsHKEHUs]
50 Ipuniuner padotsr ALITT OIIK-1.3.1
51 Ipuanune: padorsr LAIT OIIK-1.3.1
Bomnpocsr (3amaun) ais 3avera / mudd. 3aduera npeacrapieHsl B Tadnuie 16.
Tabnuma 16 — Boripocs! (3amaun) s 3aueta / qudd. 3auera
Kon
Ne /it [Tepedyens BonpocoB (3amav) myis 3auera / qudd. 3auera HHMKATOpa

V4eOHBIM IUTAHOM HE MMpeaAyCMOTPCHO

MpeACTaBJICHBI B Ta0OmwmIe 17.
Tabmuua 17 — [lepeueHb TeM JijIsl KypCOBOTO MPOSKTHPOBAHMS/BBITIOJTHEHUS! KYPCOBO# pabOThI

[lepeuenr TeM [Is1 KypCOBOTO MPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOThI

No /i [IpumepHbIil IepedeHb TeM Al KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS
B KypCOBO pabOThI
Y4eOHbIM IJIaHOM HE MPETYCMOTPEHO
Bonpocel nmns mpoBeneHHsT TPOMEXKYTOYHOM aTTecTallid B BHJAE TECTUPOBAHUSA

npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — IlpumepHblil mepeueHb BOIIPOCOB ISl TECTOB

Ne o/

[IpumepHbIil nepedyeHb BOIPOCOB JUIsl TECTOB

Kon
WHJMKATOpa




‘ HE IPETYCMOTPEHO ‘

[TepeueHb TeM KOHTPOJBHBIX PabOT MO AUCHUIUIMHE OOY4YaIOUUXCS 3a09HOU (hOPMBI
oOyueHus1, IpeCTaBIeHbI B Ta0mie 19.

Tabnuma 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne ii/mn [lepeyeHb KOHTPOJILHBIX pabOT

Tema koHTpoJBEHON paboThl - [IpoekTHpOBaHUE CXEMBI YCTPOMCTBA (B COOTBETCTBUU C
UHJUBUIYAIbHBIM BapUaHTOM).

10.4. Meroguueckie  MaTepualbl,  ONPEACISIOMKE  MPOUEAYPhl  OLCHUBAHHSA
WH/IMKATOPOB, XapaKTepU3YIOMMUX JTanbl (HOpPMHUPOBAHUS KOMIIETECHIIMH, COJEpKarcsi B
JIOKaNbHBIX HOpPMATUBHBIX akTax [ YAIL, pernamMeHTHpyIOIUX MOPSAIOK U HIPOUEAYPY
MIPOBEJICHUS] TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH M NMPOMEKYTOYHON aTTeCTalluy OO0y4aroluxcs
I'VAIL

11. Meroanueckue ykazaHus IJsi 00yJaronIuXCsi IO OCBOCHUIO TUCIUTUIMHBI

11.1. Meroaudeckue yKa3zaHUS JUIsi OOy4aromMXCST TI0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riy0okoe W SCHOE HU3JIoKeHue y4deOHoro marepuana. HasHaueHue COBpeMEHHOW JIEKIIMHU B
paMKax AMCIUIUTMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MHGOPMAIMIO IO TEME, a B OCBOCHUHU
dbyHIaAMEHTANBHBIX MPOOJIEM JUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHHWSA, HOBEHIIHMX
JNOCTHKEHUM HayyHOUM Mbiciu. B yueOHOM mporecce JIeKIHs BBIIOJHSAET METOA0JIOTHUYECKYIO,
OpraHU3aIMOHHYI0 U UH(QOPMAIMOHHYIO QYHKIUU. JIEKIMsS pacKphIBaeT MOHATHIHBIN anmapat
KOHKpETHOW oOnactu 3HaHMs, €€ MpoOJeMbl, JaeT LENbHOE NPEACTABJICHHUE O UCIUIUINHE,
MMOKA3bIBAET B3AMMOCBS3b C APYTUMU JUCLUIUIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOCHUHU 00YyYaIOUTUMUCS JIEKIIMOHHOTO MaTepHaa;

— TIIOJY4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX ONPENEIACTCS EIEBOM YCTAHOBKOM K Ka)K/1I0M KOHKPETHON TEME;

— TOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNOJIaBaTEIIEM;

— pa3BuTHEe NpO(EecCHOHATBHO-IEIOBBIX  KayecTB, JIOOBU K  NpPEeaMETy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIILICHHUS.

— TOsIBJIEHUE HEOOXOAMMOro HHTepeca, HEOOXOAUMOTO ISl CAMOCTOSITENIbHOM paboThI;

— IIOJY4YEHHE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTH Ha OJvKaiiue robl;

— HAY4YUTbCS METOJMYECKU 00padaTbiBaTh MaTepuai (BBIACIATH TJIaBHBIE MBICIU U
MOJIOKEHHUS, MPUXOJUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPATh HMX B  Pa3IMYHBIX
bopMyTUpOBKax);

— TOJy4eHHE TOYHOTO MOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.

JIeKUMOHHBI MaTepual MOXET COINPOBOXKIATbCSA JIEMOHCTpalMed CclaijoB U
WCIIOJIb30BAHMEM Pa3IaTOYHOTO MaTepualia Mpu MPOBEACHUU KOPOTKUX AHMCKyccUid 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATUK 10 TUCIUTUIHHE.

CTpyKTypa NpeaocTaBieHus JICKIIMOHHOTO MaTepuaa:

CTpyKTypa NpeaocTaBieHus JICKIIMOHHOTO MaTepuaa:

— Ananu3 npobnemHol cutyaruu. [loctaHoBKa 3a1ay;

— PaccmoTtpenune peniennii nocTaBieHHbIX 3a4a4;

— BbIBOIBI M pEKOMEHIALIUU 110 UCIIOJIB30BAHUIO PACCMOTPEHHBIX METOJIOB;

— OTBeTHI Ha BONIPOCHI ayTUTOPUH

11.2. Meroaudeckue YKa3aHusA I 06yqa1011114xc;l 10 Y4aCTHUIO B CCMHUHapax




He npenycmotpeno

11.3. Meroauueckue ykazaHus Ui OOy4aloUIUXCS IO TPOXOXKIACHUIO TPAKTHUYECKUX
3aHSATUN
He npenycmorpeno

11.4. Meroauueckue yka3zaHus JUld OOYyYaroIIMXCSl IO BBINOJIHEHHUIO JIaDOPATOPHBIX
pabor

B xone BeimonHeHHst 1abOpaTOpHbIX pPAOOT O0OydaroIUHCA MAODKEH YriayOuTh H
3aKpENUTh 3HaHUS, MPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOJIMKONW M TEXHUKOMU
OKCTIEPUMEHTAa B COOTBETCTBUH C KBAJHU(PHKAIIMOHHONW XapaKTEPUCTUKOH OOyJaromerocs.
BoinosiHnenue nabopaTopHbIX pabOT COCTOMT W3 3KCIEPUMEHTAIbHO-IIPAKTUYECKON, pacuyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJBbHBIX MEPOIIPUATHH.

BoinonHenue 1abopaTtopHbIX paboOT 0O0ydaromUMCs SIBISIETCS HEOTHEMIJIEMOM YacThIO
U3Y4YEHUs JUCIHUIUIMHBI, OIpeneisieMod ydeOHBIM IIJJaHOM, M OTHOCHTCS K CpEACTBaM,
00ecreynBaroIUM PEIICHUE CIeTYIONINX OCHOBHBIX 331a4 00y4arolerocs:

— TmnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA IMPOLECCOB, SBJIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKperuvieHue, Pa3BUTHE M JleTalu3alysl TEOPETUUYECKHX 3HAHWM, MOJy4EeHHBIX Ha
JIEKIUSAX;

— TOoJy4eHHe HOBOM MH(OpMalUK M0 U3y4aeMON AUCHIUILIINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENbHOW  paboThl ¢ J1aOOPAaTOPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajanue u TpeOOBaHUS K MPOBEJICHUIO JA00OPATOPHBIX PaboT
3amanue W TpeOOBaHUS K MPOBEACHHIO JIAOOPATOPHBIX PAa0dOT MPUBOIATCS IS KaXIOU
paboThI B METOIMUECKUX YKA3AHUSX.

Crpykrypa u popma oTuera 0 1abopaTopHoit paboTe

1. TUTYnbHBINA JTUCT

2. llenb 1 3agaun pabOTHI.

3. TeopeTuueckue cBeIEHUS O METOJIaX PEIlIeHHUs TOCTABIEHHBIX 3a/a4.
4. Cxema J1abOpaTOpHOM YCTAaHOBKH
5
6
7

. Pe3ynbTaThl U3MEpEHUd U pacyeToB.
. I'pacduueckue 3aBUCUMOCTH.
. BeiBO1BI

TpeboBanus K 0hOpMIIEHHIO OTYETA O Ja00PATOPHOM padboTe

OTueT mNpenoCTaBIseTCS WHAWBUIYAIBHO CTYICHTOM. JIOJDKEH COOTBETCTBOBATH
NPUHATON CTpyKType U (opme. Tabmuipl U rpaduku AODKHBI UMETh Ha3BaHUS. BBIBOIBI TI0
paboTe 10JnKHBI OBITH chOpMYTHpPOBaHBI B (hOPME OTBETOB Ha MOCTABJICHHBIC B paboTe 3a/1a4H,
00513aTEeJILHO CO CChIJIKAMH Ha TIOJIyYEHHbBIE PACUCTHBIC 3HAUCHUS U TpadUvecKue 3aBUCIMOCTH.

Odopmienue otdyeta HEOOXOAMMO MPOM3BOAMTE B COOTBETCTBHM ¢ IlpaBHiamu
oopmiterust TekctoBbix gokymenToB o 'OCT 7.32 — 2017 (https://guap.ru/standart/doc).

11.5. Metonuyeckue ykazaHUS Ui OOy4YaloOUIMXCAd IO TPOXOXKIECHUIO KYpCOBOTO
MIPOEKTUPOBAHMSI/BBITIOTHEHUS KYPCOBOM paOOTHI
He npenycmorpeno

11.6. MeTtoauyeckue yka3aHus Uil 0OyYarOMINXCS 110 MPOXOKIACHUIO CaMOCTOSATEIIHHOM
paboThI



B xoze BBITIONHEHUS CaMOCTOSITEIBHONW Pa0bOThI, 0OYUAIOUIUICS BBIMOJHSIET padoTy IO
3aJJaHUI0 M TIPU METOJMYECKOM DPYKOBOJCTBE IPENOAaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTHs.

Jiis oOygarormuxcs mo 3a049Hoi popme oOydeHwusI, caMOCTOsTeNIbHAs paboTa BKIIIOYAET B
ce0si KOHTPOJBbHYIO paboTy, B XOJ€ KOTOPOH OCYIIECTBIISIETCS MPOCKTHPOBAHWE M PACUET
MapaMeTPOB CXEMBI YCTPOMCTBA (B COOTBETCTBUU C MHIMBUAYAILHBIM BapUAHTOM).

B mpomecce BBHIMOJHEHUS CaMOCTOSATENEHONW paboThI, y 0Oydaromerocst (GopMHpYeTCs
1esecoodpa3Hoe TIAHUPOBAHKUE pab0vero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHUU M CHCTEMATH3AlUH MPUOOPETAEMbIX 3HAHHMA, 0OCCIICUNBACT BBICOKHIA
YPOBEHb YCIICBAEMOCTH B TICPUOJ OOYYCHHS, ITOMOTACT IMOJyYUTh HABBIKH TIOBBIIIICHUS
podecCHOHATLHOTO YPOBHSL.

MeroauyecKuMH ~ MaTepUallaMd,  HANpPaBISIOMIMMHU  CAaMOCTOATENBHYIO  paboTy
00yJaroIINXcsl, SIBISIOTCS:

—  y4eOHO-METOANYECKUI MaTepHal 1o TUCIHUILIIHE;

— METOJMYECKHE YKa3aHHUs MO BBHITIOJIHEHUIO KOHTPOJIBHBIX PadOT (Ui 00ydaromuxcs
110 3a04HOU (hopme 0OyueHus).

11.7. Meroauueckue yka3zaHus A8 OOydYalOIUXCS MO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEAyCMaTpPUBAET KOHTPOJIb KadecTBAa 3HAHHUU
oOyuaronuxcs, OCyIIECTBISEMOTO B TEYEHUE CEMECTpa C ILIeNbI0 OI[CHUBAHMS XOJla OCBOEHUS
JTUCITUTITAHBL.

Texkymuit KOHTPOJIb YCIIEBAEMOCTH TPOBOJUTCS B COOTBETCTBHUM CO CTaHJIApPTOM
opranuzanuu ['YAII cucremsl MeHekMeHTa kadecTBa 3.76 «llonoxeHne o TeKymeM KOHTPOJIe
YCIIEBAaEMOCTH W TIPOMEKYTOYHOM aTTecTalnu CTyJeHTOB u actiupanToB ['YAII, oOyuarommxcs
1o oOpa30BaTeIbHBIM IIPOrPaMMaM BBICIIETO 00Opa3oBaHus» Ha OCHOBaHMH npuka3a ['YAIL

Texkymuil KOHTPOJb YCHEBAEMOCTH OCYHIECTBISETCA C YYETOM CBOEBPEMEHHOCTH,
MOJIHOTHl U KAa4eCTBA BBIMOJIHEHUS JIAOOPATOPHBIX pabOT, COOTBETCTBUSI O(POPMIIEHUSI OTYETOB
HOpMaTUBHEIM TpeOoBanusiM ['YAII, mpaBUIBHOCTH OTBETOB Ha KOHTPOJIbHBIC BOTPOCHI, a
TaK)Ke€ aKTUBHOCTHU Ha JIEKIMOHHBIX U IPAKTUYECKUX 3aHATHSIX.

Pesynprarhl TEKyllero KOHTPOJS YCIIEBAEMOCTH YYUTBHIBAIOTCS IPU IPOBEACHUHU
MIPOMEXKYTOUYHOM aTTeCTallMy HapsiAy C OTBETAMH Ha 3K3aMEHAIL[MOHHBIE BOIPOCHI, MOCKOJIBKY
OTpaxaroT c(HOPMUPOBAHHOCTH TMEPEUUCICHHBIX B Tabmuie | KOMIIETEHIMI C TOYKH 3pEHUS
MPHUOOPETEHHBIX YMEHUIN U HABBIKOB.

Jy1g mostydeHus: aTTecTalliy 10 TeKYIIEMY KOHTPOJIIIO CTYJEHTY HE00X0JMMO:

1. 3amutuTh He MeHee 50% OTYEeTOB OT BCeX JIaDOPATOPHBIX CEMECTPA U BBIJIOKUTH UX B
JINYHEINA KaOUHET;

2. moceTuTh He MeHee 75% OT 00IIero KoJIMYecTBa MPeyCMOTPEHHBIX YYEOHBIM MIIaHOM
3aHATUH, a TAKKE aKTUBHOE y4acTUE Ha MPAKTUYECKHUX U JIEKIUOHHBIX 3aHATUAX

11.8. MeToauyeckne yKa3aHus il OOYYarolmIMXCs MO MPOXO0XKICHUIO MPOMEKYTOUHOM
aTTECTalUU.

[MpomexyrouHast ~ arrectamus  OOyYAlOUIMXCS — MPEIyCMAaTPUBAaeT  OLCHUBAaHHE
MIPOMEXKYTOYHBIX ¥ OKOHYATEJIbHBIX PE3yJbTaTOB 00yueHHs 1o auciuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — Qopma OICHKH 3HAHW, MOJYYCHHBIX OOYYalONIMMCS B TIPOIIECCe
W3yUYeHHs BCCW MUCHIUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOSTEIILHOW pabOThI, CIOCOOHOCTH
NPUMEHATh WX ISl PEIICHUS TPAKTUYECKUX 3aJad. DK3aMeH, KaK IMpaBWIIO, TPOBOJUTCS B
MEpUOoJI SK3aMCHAIMOHHOW CECCHM W 3aBEpIIacTCs AaTTECTAMOHHON OICHKOH «OTIMYHOY,
«XOPOIII0», «YIOBJICTBOPUTEIILHOY, KHEYIOBICTBOPUTEIHLHOY.

B crnydae HeBBINOMHEHHS W/WIM HeycrnemrHoW crmadd 25% oT oOIiero KoJmdecTBa
71a00paTOPHBIX pabOT, MO0 KOTOPBIM MPEIyCMOTPEHBI 3allldTa M BBITIOJHEHUE OTUYETa, a TaKXKe



OTCYTCTBHSI TIO HEYBAXUTEIbHBIM INpHUMHAM Ha Oojee uyeM 40% JIEKIMOHHBIX 3aHATUAX
o0yyJaromuiics, Mpu yCHEeIHOM MPOX0XKACHUN MPOMEXYTOYHON aTTecTaluu B opMe SK3aMeHa,
HE MOXET MOJYYUTh aTTECTAMOHHYIO OIICHKY BBIIIE "XOpoio".

Jis  yCHemHoro MpPOXOXKIACHUS TMPOMEXYTOYHOW arrectaumd B (opme SK3aMeHa
oOyJaromuiicss OJKeH MPOAEMOHCTPUPOBATh COOTBETCTBHE KPUTEPHUSAM OLICHKUA YPOBHS
chOpPMHUPOBAHHOCTH KOMIIETCHIMIA (Tabyimna 14), a Takke BBIMOJIHUTH, BBUIOKHUTH OTUYETHI B
JIMYHBIA KaOMHET M YCIIEIIHO 3allUTHTh He MeHee 75% mabopaTopHbIX paboT.

[IpomexxyTOUHBIN KOHTPOJIb YCIEBAEMOCTH IIPOBOJUTCS B COOTBETCTBUM CO CTaHAAPTOM
opranuzaruu ['YAII cucrembl MeHeKMeHTa kadecTBa 3.76 «I[lojoxkeHne o TeKyieM KOHTpOJie
yCIIEBAEMOCTH M MIPOMEXKYTOUHOM aTTecTalliM CTYAEHTOB U acnupanToB I'YAII, oOydaromuxcs
o 00pa3oBaTeNBHBIM MPOTpaMMaM BEICIIEro oOpa3oBaHHs» Ha OcHOBaHWHU mpukaza ['YAII u
«O MOTyTbHO-PEUTHHTOBOM CHCTEME OIICHKH KauecTBa yaeOHOU paboThl cTyneHTOB B 'Y AIy.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




