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AHHOTaAUA

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

JucuuiuivHa HaneneHa Ha (GOpMHUPOBAHUE 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

CopnepxaHue IUCLHUIUIMHBI OXBaTbIBAET KPYI 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 AMCHMIUIMHBI IpEeAyCMaTpUBaeT cleayromue (GopmMbl OpraHusanuu
y4eOHOTO MmpoIiecca: JeKIUU, J1abopaTopHble padOThI, CAMOCTOATENbHAS padoTa CTY/ICHTA.

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

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

S3bIK 00OyUYeHUS O JUCHUIUINHE KPYCCKUNA »



1. TlepeueHb MIaHUPYEMBIX PE3yAbTATOB 0OYUEHUS IO IUCLIUILIUHE
1.1. [enu npenoaaBaHust JUCIUILUIHHBI
[yKkazvieaemcs npeonasznauenue OAHHOU OUCYUNIUHLL, COOMHECEHHOe C O00wuMu Yeramu
00pazoeamenbHOU NPOSPAMMbBL HOO2OMOBKY DAKAIABPA (CNeYUaIucma, Mmasucmpa, AcCNupanma,),

6 moM uucie uMelwuUMU NOIUOUCYUNIUHAPHLIL —Xapakmep  (Hanpumep, «NOLYYEHUe
00VUAIOWUMUCAHE0OXO0UMBIX 3HAHUL, YMEHUUl U HABLIKO8 6 001acmu ...», «C030aHue
noooepxcusaiowell.  00pa308ameNbHOU  Cpedbl  NPEnooaAéaHusl  ...»,  «NPeodocmasieHue

B03MOACHOCIU 00YHAIOWUMCS PA3EUMb U NPOOEMOHCIMPUPOBAMb HABLIKU 8 obnacmu » |.

1.2. JlucuuruiHa BXOJTUT B COCTaB 00s3aTeNbHOI 4acTH 00pa30BaTeIbHON MPOTPAMMBI
BhICIIero oOpasoBanus (nainee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUYEHHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IIaHUpyeMbIMU pesynbratamu ocBoenus OIT BO.

B pesymnbraTe M3ydeHUs MUCIHHILITMHBI OOYYaOUIMIiCS JOJDKEH 00JalaTh CIIeXyIOITIMHE
KOMIETEHIMAMH WM UX YacTAMU. KOMIETeHIIN 1 WHIUKATOPBI UX JOCTHKEHUS IPUBEICHBI B

Tabmume 1.

Tabmuna 1 — I[lepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHIKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Ko n HauMeHOBaHNE HHIUKATOPA
KOMIIETEHIUU KOMIIETCHIINU JOCTHKEHHS] KOMITETCHIIUH
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBEI MAaTEMAaTHKH,
MIPUMEHSTh (U3MKY, BBIYUCIUTEILHON TEXHUKU U
€CTECTBEHHOHAYYHBIE | IPOrPaMMUPOBAHUS

O6menpodeccrnonanbHbIE

KOMIICTCHIIUHN

1 00IIENH)KEHEPHBIE
3HAHMSI, METOJIbI
MaTeMaTHIeCKOTO
aHamM3a u
MOJICITUPOBAHMUS,
TEOPETHYECKOTO H
AKCTIEPUMEHTATBHOTO
UCCIICIOBaHMS B
poeCCHOHATBHOU
JeSITeITbHOCTH

OIIK-1.VY.1 ymers pemars CTaHAApTHBIE
npodeccuoHanbHbIE 3a/1a41 C
IPUMEHEHHEM €CTECTBEHHOHAYUHBIX U
0011e-NHKEHEPHBIX 3HAHUH, METOJIOB
MaTEeMaTHYECKOTO aHAJIN3a U
MOJIETUPOBAHUS

OIIK-1.B.1 BiageTh HaBBIKAMU
TEOPETUUYECKOTO M SKCIEPUMEHTAILHOTO
HACCIIENOBAHUSA OOBEKTOB
1po(eCCUOHATILHOMN 1S TEIbHOCTH

2. Mecto mucuumiuHb B cTpykrype Ol

JlucuumimHa MoXeT 0a3upoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUIUMUCS
MIPU U3YYCHUHU CIICAYIOMINX AUCUUTIINH:

— ®usuka,

— MHudopmaruka

— DIIEeKTPOTEXHHUKA
3HaHUA, TOJYYEHHbIE TMPU U3YyYCHHH MaTepuaja JaHHOW [AUCUUIUIMHBI, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAK U MOTYT HCIIOJIb30BAThCS MPU U3YUCHHUH IPYTUX AUCHHUTUINH:

— CxeMOTEXHHKA,

— IludpoBbie cucTeMbl aBTOMATU3AIUHU U YIIPABJICHHUS,

— MUKpPOKOHTPOJIIIEPHBIE CUCTEMBI

3. OOBeM U TPyI0EMKOCTh TUCIUTINHBI
Jlanabie 006 o0meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAETBHBIX BUIOB y4eOHOI
paboThI 1O AUCHHUIUIHHE (M paclpeeleHHe STOM TPYA0EMKOCTH TI0 ceMecTpaM) MpeACTaBICHBI B
TabauIe 2.

Tabnuua 2 — O6beM U TPYI0EMKOCTh TUCIHUIIIIMHEI

TpynoeMkocTh 11O
ceMecTpaM

Bun yue6HOM paboThI Bcero




Neb
1 2 3
Oowan mpyooemKocmap oucCyuUnIUHb, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuueckoil n0020moeKu
Ayoumopnsie 3anamus, BCETo 4ac. 34 34
B TOM YHCJIE:
nexuuu (JI), (dac) 17 17
npaktndeckue/cemunapckue 3anarus (113),
(dac)
naboparopusie padboTsl (JIP), (uac) 17 17
KypcoBo npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvhnas paboma, Bcero (4ac) 110 110
Buo npomescymounoii ammecmayuu:. 3a4er,
mubd. 3auer, sk3amen (3auer, dudd. 3au, DK3. OK3.
DK3.*%)

EE3

IIpumedanue: KaHAUIATCKHUI SK3aMeH

4. CopaeprxaHue TUCIUTITUHBI
4.1. PacmpeneneHue TPyJOEMKOCTH JTUCIUTIINHBI 110 Pa3zesiaM U BHIaM 3aHSTHH.
Pazgenbl, TeMBbI TUCIUTIITUHBI U KX TPYJOEMKOCTh TPUBECHBI B TAOIHUIIE 3.

Tabnuia 3 — Pa3aensl, TeMbl AUCHUIINHBL, UX TPYA0EMKOCTh

Jlexuuum | 113 (C3)| JIP KII CPC

Paspgensl, TeMbI JUCHMITINHBI (ac) (aac) (ac) (uac) (9ac)

Cemectp 4

Pazgen 1. DnexkrpoHHBIE TPUOOPHI:
KJ1accU(pUKaIus, pernaemMble 3aauu.

Tema 1.1. 3agaun, penraembie TEKTPOHHBIMU
YCTpPOMCTBaMHU.

Tewma 1.2. [TpuHIIUTIBI pAOOTH KOMIIOHEHTOB
AJIEKTPOHHOU TEXHUKH.

Pazgen 2. DieMeHThI CXEMOTEXHUKHU
AIIEKTPOHHBIX YCTPOICTB.

Tema 2.1. CxeMOTEXHHKA YCHIIUTEIbHBIX
YCTPOMCTB.

Tema 2.2. CXxeMOTEXHHKA F'€HEPATOPHBIX
YCTPOMCTB. 9 10 50
Tema 2.3. CXeMOTEXHHMKA YCTPONCTB

(G YHKIIMOHATBHBIX TpeoOpa3oBaTeeit
aHAJIOTOBBIX CUTHAJIOB.

Tema 2.4. CxeMOTEXHUKA UCTOYHUKOB TUTAHUS
AJIEKTPOHHOU annapaTtyphbl

Paznen 3. ®yHKIMOHAIBHBIE Y3JIbI IEKTPOHHBIX
YCTPOMCTB B MHTErPaJIbHOM U MOTYJIBHOM 4 4 36
VCTIOJTHEHU U

Hroro B cemectpe: 17 17 110

HUroro 17 0 17 0 110




IIpakTHueckass TOATOTOBKA  3aKIIOYAETCs B HEMOCPEACTBEHHOM  BBIIIOJHEHHUH
oOy4aroIMMHUCST  OMNpPENEeNeHHBIX  TPYAOBBIX  (QYHKUMH,  CBS3aHHBIX ¢ Oy;nymien
podecCHOHAIBHOM IeATeIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI PUBEACHO B Ta0IuIE 4.

Tabnua 4 — ConepkaHue pas/ielioB U TEM JISKIIMOHHOTO UK

Howmep
pasznena

HazBanue u copepxanue pa3aeioB U TeM JEKIIMOHHBIX 3aHATUM

1

Paznen 1. DaekTpoHHbIE MPUOOPHI: 3a1a49H, KIIaCCH(DUKAIUS, TPUMCHCHHUE.

Tema 1.1. 3amaum, permaembie JJICKTPOHHBIMEH ycTpoiicTBamMu. OOpaboTka W Tepenada
UH(OPMALMM TIOCPENCTBOM DJIEKTPHYECKUX CHrHANOB. OCHOBHBIE OIEpaIMi, BHIOJIHIEMbIE
JJIEKTPOHHBIMM ~ YCTPOWCTBaMH  HAJ  CHTHAJIaMHW. 3aJadyd, peliaeMble  AIIEKTPOHHBIMU
yCTpolcTBaMu. 3ajayd aHainM3a 3JIEKTPOHHBIX YCTPOHCTB. (DyHKIIMOHANBHOCTH 3JIEKTPOHHBIX
yCTpoicTB. Mozenb BXOA-BBIXOA. XapakTepUCTHKU. [lapamerpbl. AHalOroBble, UMIYJILCHBIE U
dpoBble ycTpoiicTBa. AHaoro-uudpobie ycrpoiictBa. OCHOBHBIE BapUaHThl PeoOpa3oBaHUs
ANIEKTPUUYECKOM JHEPruM ODJIEKTPOHHBIMU YyCTpoHcTBaMH. JlaTuMku (U3MYECKUX BEIUYUH.
VYcrporictea 00paboTku  curHanoB. CuioBas 3JeKTpoHHMKa. IIpeoOpa3oBaTeind MHTAHHS.
VYmnpapneHne MOIIHBIMU Harpy3kamu. CpeacTBa KOMIBIOTEPHOT'O MOAETHPOBAHUS JIEKTPOHHBIX
ycrpoiicTB. Microcap. Multisim. Proteus.

Tema 1.2. IlpuHiunsl paboThl KOMIIOHEHTOB JJICKTPOHHOW TeXHUKH. IlacCMBHBIC W aKTHBHBIC
KOMITOHEHTBI 3JICKTPOHHBIX yCTpOﬁCTB. Pesxumbl pa6OTI)I aKTUBHBIX 3eMeHTOB. (OCHOBBI
(byHKIlI/IOHI/IpOBaHI/IH OJICKTPOHHBIX KOMIIOHCHTOB. HOHprOBO}IHHKOBLIC AUOJbI. BI/IHOJ'IﬂpHLIe
tpansuctopsl (BIIT), pa3HOBUIHOCTH, XapaKTEPUCTHKH, MTAPAMETPhI, TUIIOBBIC CXEMbI BKIIFOUCHHUS
U WX cpaBHUTENbHBIE xapakTtepucTuku. IlomeBsie tpansuctoper (IIT), pasHoBHOHOCTH,
XapaKTePUCTHUKHU, TapaMETPHI, TUIIOBBIE CXEMbI BKJIIOUCHHUS U UX CPABHHUTENbHBIC XapaKTePUCTUKH.
OnroanexTponHble npubopsl. CpencrBa oroOpakeHus: MHpOpManuu OyKBEHHO LU(PPOBOH U
rpapuyeckoli uMH(popManuK. AHAJIOroBble HHTErpaJibHble MHUKpOCXeMbl. OrnepalnuoHHbIE
yemnutenu (OY). OcHoBHbIe CBOiCTBa, mapamerpbl. L[udpoBbie MHTErpanbHbIE MHUKPOCXEMBI.
[IpoGyieMbl HKCIIONB3OBAaHHUS OJEKTPOHHBIX NPHUOOPOB M YCTPOMCTBA Ha WX OCHOBE B
IKCTPEMANIbHBIX YCIOBUSX. [IpuMephI MOIyNnpOBOJHUKOBBIX PHOOPOB, BITYCKAEMBIX BEAYLIUMHU
¢bupmamu

Paznen 2. DneMeHTB CXEMOTEXHUKHU 3JIEKTPOHHBIX YCTPOMUCTB.

Tema 2.1. CxeMmOTeXHHKAa YCHIMTEIbHBIX YCTpoiicTB. IIpenBapuTenbHble  YCHIIMTENH.
Crabunu3zanus paboyrx TOUEK TPAH3UCTOPOB B CXeMaX C ralbBaHUYECKON MEKKACKaJIHOH CBS3BIO.
OOpaTHast CBsI3p IO IOCTOSHHOMY W TepeMeHHOMY ToKy. Kackommas cxema. Kackanm c
JMHAMHYECKON HArpy3KOH. Y CHIHMTENH C YIpaBisieMbiM KO3()(GHUIIMEHTOM YCHICHHUS. Y CHIIUTENN
mortraoctr (YM). Cxemorexuuka YM ¢ TpaHchopMaTopHbIM U OecTpaHCHOPMATOPHBIM BBIXOIOM.
PexxuMbl paGoTBI aKTHBHOTO AJIEMEHTa BBIXOAHOrO Kackama YM: A, AB, B, C. Ycwmrenn
MOIIHOCTH Kjacca D.

Tema 2.2. CxeMOTeXHHKAa TEHEPAaTOPHBIX YCTPOWUCTB. IIpWHIMII TOCTPOEHHSI TeHepaTopa.
I'eHepaTopsl TapMOHHMYECKHX CHTHAJOB Ha TpaHsucropax M OY. I'eHepaTOphl NMPsIMOYTOJIBHBIX
cUrHasioB Ha Tpan3ucropax U OVY. ['eHepaTOpbl CHTHAIOB CIIEIHAIBHONW (OPMBI. YTIpaBisieMble
TeHEpPaTopHI.

Tema 2.3. CxeMOTeXHHKA YCTPOUCTB (PYHKITMOHAIBHBIX IPeodpa3oBaTeNneii aHaJIOrOBBIX CUTHAJIOB.
YcrpoiicTBa, BBIOMHSIONINE MAaTEMAaTHYECKWE ONEpali HajJ aHAJOTOBBIMH CHTHAJIAMH.
Cymmaroper.  [lepemuoxurenn. Jlorapupmudeckuii W aHTHIOTAPU(PMUYECKUN  yCHIHTEIH.
Yactorssle GpuibTphl. [laccuBHBIE M aKTHBHBIE (PUITBTPHL.

Tema 2.4. CXeMOTEXHWKAa WCTOYHWKOB IIUTAHUS DJIIEKTPOHHOW ammapatypsl. JlnomHbIe
BeimpsiMuTeny. CHHXpOHHBIE BhINpsMuTenu. [lapamerpuueckne crabwim3zaTtopsl. Mcrounmkn
OMOPHOTO HANPSDKEHWA M ToKa. llapamienpHBIi W MOCIHEAOBATENbHBIN KOMIICHCAIIMOHHBIC
CTaOMIM3aTOpPhl. 3aIIUTa UCTOYHUKA HANPSDKEHUsI OT KOPOTKOTO 3aMBIKaHHS BbIX0O/a. VICTOYHMKH
JIEKTPOIIUTAHMS C TIpeoOpazoBaHmMeM 4acToThl. IIpeoOpa3oBaTens ¢ BHEIIHUM BO30Y)KICHHEM.




ABTOreHEepaTopHbI npeodpa3zoBarenb. JMOAHBIE YMHOXWTENM HampshKEHUS. VIMITynbCHBIE
UCTOYHMKM  muTaHusa. CXeMbl € HAaKONMTENbHBIM  JpocceneM. TpaHcdopmaTopHbie
npeoOpa3oBaTeNy: IPSIMOXOMOBOH M 00paTHOXOMO0BOH. WIBTPHI MOAABICHUS HWMITYJIbCHBIX
TIOMeEX.

3 Paznen 3. @yHKUMOHATIBHBIE Y3IIBI JNEKTPOHHBIX YCTPOMCTB B WHTErpajJbHOM W MOAYJIHHOM
WCTIONTHEHUH. VICTOYHMKHM NHTaHUS W CTaOMIM3aToOpbl HamlpsbkeHus. TpeOoBaHHS K KadecTBY
nutanusl. JIuHelika npeoOpa3oBaTeneii TOCTOSHHOTO HaIpsDKeHUs 78XX M 79xX. Moy nuTaHus
C TaJbBaHUUYECKOW pa3Bs3koi. [IprMepsl MHTErpajbHBIX CTAOMIN3aTOPOB, MOIYJIEH HCTOYHHKOB
MMUTAHUS M DJEKTPOHHBIX KOMITOHEHTOB JUIS WX IPOEKTHPOBAHUS, BBIIYCKAEMBIX BEIyINIUMHU
¢upmamu (MPBUC, Analog Devices, International Rectifier, Maxim, Peak Electronics, Traco,
Harris). Ycwmutenun. IlpenBapuTenbHbIC YCHWINTETH. YCHIUTEIH MoOIIHOCTH. CabBydepsl.
Henuneiinple nckakeHMs. Y CHITUTENBHBIE MOIYJIM PaJdo4acTOTHOrO Juara3oHa. | eHepaTtopbl
cUrHasioB. ['eHepaTopbl rapMOHMYECKUX M IMPSIMOYTOJbHBIX CHUTHAJIOB. MHUKpPOCXEMBI TaliMEPOB.
[MNM-monmynsTopel. AHAJOrOBbIE TMEpPEKIoYaTeNld W MYJAbTHIUIEKCOphl. [lepeMHOXUTENN
CHTHANOB. MOAYISATOPBl U JEMOIYJISTOPBL. Y CTPOICTBa BBIOOPKU-XPAHEHHs aHaJIOrOBBIX
curHanoB.  Kommnaparopsl.  AHanoro-uudpoBeie  npeoOpazoBarenu.  Lludpo-ananorossie
npeoOpasoBaten. ONTpoHHasE pa3Bs3Ka CHTHAIBHBIX — 1eneil. MMKpPOCXeMbl — THITOBBIX
(yHKIIMOHAIBHBIX y3JIOB 3JIEKTPOHHOM TEXHUKHU MPOM3BOACTBA Beaymwx ¢upm: Analog Devices,
Apex Microtechnology, Linear Technologies, Microchip, Maxim, Texas Instruments u 1p

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEAEHBI B TAOIHIIE .

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYAOEMKOCTb

N3 Hux Ne
No | Tewmbl npaktuueckux | @opmbl NpakTUUECKuX | TpydoeMKOCTh, |MpaKTUYECKOM |pa3aena
/11 3aHATUN 3aHATHAI (dac) MOJATOTOBKH, | TMCIIHII

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

Bcero

4.4, JlabopaTopHbIe 3aHATHSI
Tembl 1a00PaTOPHBIX 3aHATHIA U UX TPYIAOEMKOCTh ITPUBEIICHBI B TAOIHUIIE 6.

Tabnuma 6 — JJabopatopHbIe 3aHATHS U UX TPYJOEMKOCTb

3 Hux Ne

Ne TpynoeMKOCTb, | MPAaKTUYECKOH | pas3eiia
HaumenoBaHue 1a00paTopHBIX padOT py > | P p
/1 (gac) MOJTOTOBKH, | JHCIHUII

(dac) JIUHBI

Cemectp 4

W3ydenune cpensl MOIETHPOBAHHS SIEKTPOHHBIX
ycrpoiictB Microcap.

HccnenoBanue ycTpoHCTB HA OCHOBE ONEPALMOHHOIO
YCHIIUTEIS.

HccnenoBanne yCUITATENS MOITHOCTH C
TpaHC(HOPMATOPHBIM BBIXOJIOM

HccnenoBanne crabunnzaTopa HANPSHKEHHS

HccnenoBanne n30MpaTeTbHOTO YCIITUTEIS HA3KON
JaCTOTHI

N N B B

[NCY I NCY I N IR N IR N [N
w| NN N N e

I/ICCJ'IG,I[OBaHI/Ie PEIaKCAIIMOHHBIX T'CHECPATOPOB HA
OCHOBC OIICPAIIMOHHOI'O YCHUJINTCIIA.




Beero | 17 | 17 |

4.5. KypcoBoe mpoeKTHpOBaHKE/ BHITIOTHEHUE KYPCOBOU PabOTHI
Y4eOHBIM IJIaHOM HE MPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXC s
Bunpl caMocTosATeNbHOM pabOThI U €€ TPYIOEMKOCTh IIPUBEACHBI B TabHIIe 7.

Tabmuna 7 — Bugsl caMoCTOsATENIHON PabOTHI U €€ TPYI0OEMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh

yac yac
1 2 3

N3ydeHue TeopeTHyeckoro Marepuaina 60 60
qucturuael (TO)
KypcoBoe npoektupoBanue (KII, KP)
Pacuerno-rpaduueckue 3anganus (PI'3)
Brinosinenue pedepara (P)
[ToaroToBka K TeKymemy KOHTPOJIIO 30 30

ycneBaemoctu (TKY)

Howmamaee 3aganue (/13)

KonTposbubie paboTsl 3a0uHuKOB (KP3)

[ToaroroBka Kk mMpOMEXyTOYHOMN 20

arrecranuu (I1A) 20

Bcero: 110 110

5. IlepeyeHn yueOHO-METOIUUECKOTO OOCCTICUCHHMS
JUTSI CAMOCTOSATENIbHOM PabOThI 00YJArOIIUXCSI TIO TUCIUTIINHE (MOTYIIIO)
Y4eOHO-METOAMUECKUE MAaTEPHAIBI JIUISI CAaMOCTOSTSIIBHONH PabOThl OOYYaroIIMXCsl YKa3aHbl B
ma. 7-11.

6. IlepeyeHb meyaTHBIX U IIEKTPOHHBIX YUEOHBIX U3JAHHMA
[lepeueHp nevaTHBIX U JIEKTPOHHBIX YYEOHBIX W3/IaHUI IpUBeieH B Tabmule 8.
Tabnuna 8— IlepeyeHb eYaTHHIX U JIEKTPOHHBIX YUYCOHBIX U3IaHUN

KommuecTBo 3K3eMILTSIPOB B
Llnp/ bubnuorpadudeckas ccpuika OubmoTexe
URL anpec (KpoMe 2JIEKTPOHHBIX

AK3EMILISIPOB)

VYrpromoB, E.II. [udpoBas cxeMOTeXHUKA:
004(075) YV-27 | yuebnoe nocobue / E.Il.Yrpromos. — CII6.: BXB 100
— IletepOypr, 2007 — 782 c.

CmuproB FO.A. OCHOBBI MHUKPORJIEKTPOHUKH H
MHUKPOIPOIIECCOPHON TEXHUKH: ydeOHOe mocobue

621.38 C-50 /" FO.A.CmupuoB, C.B.Coxonos, E.B,TutoB. — 14
CII6.: Jlanb, 2013 — 496 c.
Hosoxwunos O.IL DNEKTpPOTEXHUKA u
i CXEMOTEXHUKa: Y4YeOHUK Ui aKaJeMHUYecKOTO
621.38 H-74 6akanaspuata / O.Il.HoBoxunoB — M.IOpaiir, 10
2015-421 c.
621.3 X-80 Xoposun, II.  HMckyccTBO  CXEMOTEXHUKH 10

/1. Xoposui, Y. Xumt. — M.: bunom, 2014. — 704




C.

QHCKTpOHI/IKaZ MECTOJHNYCCKHE YKa3aHug K

BBITIOJTHEHUIO nabopaTopHBIX pabot /

62138345 | ¢ 1 3uarmmmos. — CIT6.: Mzx-so TYAIL 2013. - &
47 c.
JIekcadeHko, E.B. CxeMOTEeXHHKa
BBIYUCIINTCIIBHBIX CHUCTEM Ha JUCKPCTHBIX

004 JI-43 anemeHTax: npaktukym /  E.B.Jlekcadenko, 5
A.Il.OpnosB, M.B.CaBunoB. - — CII6.: U3n-Bo

I'VAII, 2023. — 68 c.

Jlekcauenko, E.B. IlpuynagHast 3jeKTpOHUKA:
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.W.JIaunm, H.C.Casenos. - Pocros 1
H/J1:®enunkc, 2009. — 703 c.1
621.38 O-60 Onamunii  FO.®. AmnanoroBas u uudposas 50
JJIEKTPOHUKA: TOJTHBIN Kypc: yU4eOHUK/

10.®.0Onagunii, O.I1.Tnyakun, A.N.T'ypos. — M.:
lNopsuas muuus-Tenexom, 2005. — 768 c.

7. IlepedeHn ANEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
MH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTu «HTepHeT»
[lepeuenn ANEKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB uH(GOPMaIMOHHO-
TEJIeKOMMYHUKAaMOHHOW cetu «MHTepHeT», HEOOXOAMMBIX JJIsi OCBOEHHUS JIUCIUILIMHBI
npuBeieH B Tadnwiie 9.

Tabmuma 9 — IlepedyeHb SICKTPOHHBIX 00pa30BaTEIBHBIX PECypcoB HWH(OpPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»
URL aapec HaunmeHnoBanue
http://window.edu.ru/res Onektponuka. JIabopaTOpHBIA MPAKTUKYM IO JUCIUIUIHHE " DIEKTPOTEXHUKA U
ource/995/75995/files/La | smekTpoHuKa" ¢ MPUMEHEHHEM MTAKETa CXeMOTEXHHYECKOT0 MoIeupoBanus Micro-
b_El.pdf Cap. / Cocr. P.B. Axmanees, T.M. Kprsimckast, O.B. Mensunuayk. [Tox pen. T.M.
Kpsivmckoit. Y dumck. ['oc. ABunan. Texn. yH-T. Y da, 2009. 60 ¢

8. Ilepeuenr nHGOPMAITMOHHBIX TEXHOIOT U
8.1. Ilepedyenp mporpaMMHOrO 0OECMEUYEeHHs], HCIOJIb3YeMOro IMpPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILTHHE.
[lepeueHp UCHIOIB3YEMOTO MPOTPAMMHOTO OOecrieueHus npeacranieH B Tadnuie 10.

Ta6numa 10— ITepeyeHs nporpaMMHOTo oOecriedeHUs

Ne m/m HaumenoBanue

He npenycmoTtpeno

8.2. Ilepeuenn UH(GOPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCTIOIh3yEeMbIX npu
OCYILIECTBIEHIH 00pa30BaTeIHHOTO Mpoliecca Mo AUCIUTUTHHE

[lepeuenr HCHONB3yeMBIX HWH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBICH B
Tabmuie 11.

Tabnuua 11— ITepeyenp MHPOPMAITMOHHO-CIPABOYHBIX CUCTEM

‘ Ne m/m ‘ Haumenopanue




‘ He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKas Oa3a
CoctaB MarepHallbHO-TEXHHYECKOW  0a3bl, HEOOXOAWMMOW [  OCYIIECTBIICHUS
00pa30BaTEILHOTO MpoIiecca Mo TUCIUILINHE, TTPEACTaBIIeH B Tabuuiel 2.

Tabnuma 12 — CoctaB MaTepuabHO-TEXHUYECKOU 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTh Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOH 0a3bl (mpu HEOOXOMMOCTH)

1 MynbTUMeaHiTHAs JICKUUOHHAS ayIUTOPUS

CrienmanusupoBaHHas 1a0opaTopusi IPOrpaMMHO-aNNapaTHBIX 52-17
cpeacTB 00pabOTKH MHPOPMAIUH

10. OneHouHBIE CpPECTBA ISl IPOBEIEHHSI TPOMEKYTOYHOH aTTeCTAIIH
10.1. CocTaB OIIGHOYHBIX CpPEICTBIUIS TPOBEACHUS IPOMEKYTOYHOH aTTeCTaIlH
oOyJaronuxcs 1Mo JUCIUIUINHE MPUBEACH B Tadmuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEICTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTaINH

By npomexyTro4HoOM arrecTanuu IlepedyeHb OLIEHOUHBIX CPEJICTB

DK3aMeH Cnucok BOIIPOCOB K 3K3aMEHY

10.2. B kadecTBe KpHTEpPHEB OIECHKA YpPOBHS COHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMITIETEHIMI 00y4yaronuMucs MpUMeHsieTcs S-0ajuibHasi IIKana OLUEHKH CPOPMHPOBAHHOCTU
KOMIIETEHITNH, KOTopas mpuBeneHa B Tabmmie 14. B TedeHne cemectpa MOXKET HUCIOIb30BATHCS
100-6ammpHast  mIKajia  MOJYJIbHO-PEMTHHTOBOM  CHCTEMBl ~ YHHUBEpPCUTETa,  IpaBHUiIa
WCIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKATbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuma 14 —Kpurepun orieHkn ypoBHsI CHOPMHUPOBAHHOCTH KOMIETEHITUN

OLieHKa KOMIIETEHIINN

XapakreprcTrka chopMUPOBAHHBIX KOMIIETEHITHI
5-0aipHas mKaina PAKTEP (oprpo

— oOyyaromnuiicss TiyOOKO ¥ BCECTOPOHHE YCBOMJI IPOrPAMMHBIH
MaTepHa;

— YBEPEHHO, JIOTHYHO, ITOCJICJIOBATEILHO U TPAMOTHO €r0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JIONOJHHMTEIBHOW JIUTEPATYPHI,
TECHO NPHBSI3bIBACT YCBOCHHBIC HAYYHBIC MTOJIOKEHHS C MMPAKTUICCKOM
JCSITEIIbHOCTBIO HAIPABJICHMS,

— yMeJI0 000CHOBBIBACT M APTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBLI M 00O0OIIECHHUS

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIeUaTIM3UPOBAHHBIX MIOHATHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00y4aroUuiicss TBEPI0 YCBOMII IIPOTPAMMHBINA MaTepuall, TpaMOTHO U
10 CYIIECTBY H3JIaraeT €ro, ONUpasCh HA 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOTYCKaeT CYIIECTBEHHBIX HETOUHOCTEHH;

— YBSA3BIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUECKON AeATeIbHOCTHIO
HaIpaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOBLI M 000OIIEHHS;

— BJIQJICET CHCTEMOH CrelnaIn3upOBaHHBIX OHATHH.

«XOpPOoLIO»
Ga4YTCHO»




OreHKa KOMIIETEHIMN Xa .
5-GaIbHAs LIKATA PAKTCPHUCTUKA C(I)OpMI/lpOBaHHL]X KOMIICTCHIIMI
— 00y4arouuiics yCBOMIJI TOJBKO OCHOBHOHM MPOrpaMMHBIN MaTepuall,
0 CyYHmCCTBY H3JIara€t €ro, OonupasiCb Ha 3HAaHHWA TOJIBKO OCHOBHOU
JIATEPATYPHL,
(YTIOBIETROPHTEIBHOY | JIOTTYCKA€T HECYIIECTBEHHbIE OMMOKN M HETOYHOCTH; 3
«GAYTCHOY — HUCHBITBIBACT 3aTPYJHCHUS B NPAKTUYCCKOM IPHUMCHCHHMH 3HAHHU
HaIlpaBJICHUS,
— c1abo apryMeHTHUPYET Hay4HbIE MTOJI0XKEHNUS,
— 3aTpyAHsIieTCsS B (OPMYITMPOBAHUU BBIBOJIOB M 0000IICHUH;
— YaCTUYHO BJIAACCT CUCTCMOU CIICHHUAJIM3NUPOBAHHBLIX IMOHATHH.
— oOyyarouuiicss He YCBOWJI 3HAYUTENIbHOM dYacTH MpPOrpaMMHOIO
Marepuania;
— JIOTIyCKAaeT  CYIIeCTBEHHBbIE  OMMUOKM W  HETOYHOCTH TP
«HGy)I(C()HBéIg;Bq?FEII/{I;iHLHO» paIéCM}(I)TpeHI/H/I Hgé%neM B KOHKPETHOM HaIlpaBJICHUU, P
— HCIBITBIBACT TPYAHOCTH B MPAKTHYCCKOM NPUMCHCHUH 3HAHUU,
— HC MOXXET apryMCHTHPOBATh Hay4YHbIC MTOJOKCHH S,
— He (popMyIHpYET BBIBOJAOB M 0000LICHUH.
10.3. TumoBbIe KOHTPOJBHBIC 33JAHUS WIIH UHBIC MaTEPUATBI.
Bomnpocsr (3amaun) asis sKk3amMeHa mpeIcTaBlieHsl B Tadnuie 15.
Tabnuma 15 — Borpocs! (3amaun) 1s 9K3aMeHa
Kon
No /it [Tepedyens BompocoB (3a1av) s SK3aMeHa
WMHAWKATOpa
1 dusnueckre 0CHOBBI PaOOThI ATIEKTPOHHBIX AIIEMEHTOB OIIK-1.3.1
2 DJEeKTPOHHO-JIBIPOYHBIH MEpexo OIIK-1.3.1
3 [NomynpoBOAHUKOBBIE UOBL: TEMIIEPATYPHBIE CBOHCTBA, EMKOCTb, KIIacCH(HUKAIHA OIlK-1.3.1
4 [MpuHnun GyHKIMOHUPOBAHUA OUIIOISPHOIO TPAH3UCTOpa OIIK-1.3.1
5 Crarnyeckue xapaxtepucTuky BIIT npu BKIIOYEHHH C 00IIMM SMHTTEPOM OIIK-1.3.1
6 IToneBsle TPaH3UCTOPBI C N KAHAJIOM: ITPUHLUII ACHCTBHSI, XapaKTEPUCTUKU OIlK-1.3.1
7 MOII-TpaH3uCTOpPBI CO BCTPOEHHBIM KaHAJIOM OIIK-1.3.1
8 MOII-TpaH3uCTOPBI C UHIYIIUPOBAHHBIM KaHAJIOM OIIK-1.3.1
9 CrpyKTypa 3JIeKTPOHHOTO yCHUIUTENA. BX0IHOE 1 BBIXOJHOE CONPOTUBICHUS OIlK-1.3.1
10 OcHOBHBIE TapaMeTpbl U XapaKTEPUCTUKU yCHIUTENeH OIIK-1.3.1
11 PexxrMBbl paOOTHI AKTUBHBIX JIEMEHTOB B YCHIIUTENSAX OIIK-1.3.1
12 CaoiicTBa OUIIOIAPHOrO TPAH3UCTOPA IPH BKIFOYEHHUH € OOIIUM SMUTTEPOM OIlK-1.3.1
13 CaoiicTBa OUIIOIAPHOrO TPAH3UCTOPA NPH BKIIOYEHUH C OOIIMM KOJIEKTOPOM OIlK-1.3.1
14 Knaccudukanus 31eKTpOHHBIX yCUITHTENEH OIIK-1.3.1
15 Tunosas cxema yCHJINTENSI C EMKOCTHBIMH CBSI3IMU OIIK-1.V.1
16 ITonoca 4acToT Kackaga yCHIUTENS C EMKOCTHOM CBSI3BIO OIIK-1.3.1
17 YacroTHas nepeqaTodHas GYHKIUI Kackala YCUIIUTENS ¢ EMKOCTHOM CBSI3bIO OIlK-1.3.1
18 Bunpsl 0OpaTHBIX CBsA3€l B yCHIIUTEIIAX OIIK-1.3.1
19 IIpyHIUIIBI TOCTPOEHUS YCUIIUTENIEH TOCTOSHHOTO TOKA OIIK-1.3.1
20 Ilepenaua UMITyabCa KACKAIOM YCHUIIUTENS C EMKOCTHOH CBSI3BIO OIIK-1.3.1
21 Ilepexonnas xapaKTepUCTUKA KACKala YCUIINTENS C EMKOCTHOU CBS3BIO OIlK-1.3.1
22 WHBepTupyomuil © HEUHBEPTUPYIOLIUA CYyMMAaTOPBI OIIK-1.V.1
23 WHBepTupyronmii 1 HeMHBEPTUPYIOINH Macmradupyronme OY, cxema cpaBHEHHUS OIIK-1.V.1
24 OmneparioHHbIE YCHIIUTENH, X XapaKTePUCTHKA OIIK-1.3.1
25 AHaNOroBbI HHTETPATOp, AHATOTOBBIN TU(depeHIraTop OIIK-1.V.1
26 Cxema 1 IpHHIMIT pabOTh aBTOKOJIE0ATETHHOTO MYJIBTHBHOpATOpa HA TUCKPETHBIX OIIK-1.V.1
JJIEMEHTAX
27 CxeMa 1 IpUHIUI PabOThI aBTOKOJIE0ATEIbHOrO MyIbTUBHOpaTopa Ha OY OIIK-1.V.1




28 CxeMa 1 NpHHIMI PaboTHI XK YIIEro MynbTUBHOpaTopa Ha OY OIIK-1.V.1
29 ITprHIMT TOCTPOEHHS TPaH3UCTOPHOTO KITI0Ya OIIK-1.3.1
30 MouiHocTb, paccenBaeMas Ha TPAH3UCTOPE, paOOTAIOIIEM B KIIIOUEBOM PEXUME OIIK-1.V.1
31 BnusiHue Harpy3ku Ha paboTy TpaH3UCTOPHOIO KIItoua OIIK-1.V.1
32 OKBHBAJICHTHAsI CX€Ma TPAaH3HCTOPA B KIFOUEBOM PEKHME OIIK-1.V.1
33 BricTponelicTBUe TPaH3UCTOPHBIX HACBHIIIEHHBIX KII0UYel, OCHOBHBIE JTAIIbl PabOThI OIIK-1.V.1

TPaH3MCTOPHOIO KJII0Ya
34 KiroueBbie cxeMbl UMITYJILCHO-IIU(POBOIl TEXHUKH OIIK-1.V.1
35 JvonHbIe KII0UH (JOTHYECKHE) OIIK-1.V.1
36 INoctpoenue noruueckux 31nemMeHToB Ha BIIT OIlK-1.V.1
37 Komb6unuposanssie JID. Jluoano-Tpan3uctopHslii anement M — HE OIIK-1.V.1
38 Xapaxktepuctuku KMOII-noruku OIIK-1.V.1
39 Peanuzanus 6a3oBbix KMOIT normyeckux 31eMeHToB OIIK-1.V.1
40 Monuukanuy JIOrH4ecKuX 3JIEMEHTOB OIIK-1.3.1
41 CxeMa 1 NpUHIUI PabOThl CTATHYECKOTr0 TPAaH3UCTOPHOTO TPUITepa OIIK-1.V.1
42 CxeMsl 3aIycka TPUITepOB OIIK-1.V.1
43 Tpurrep na OY OIlK-1.B.1
44 Tpurrepsl Ha TOTHYECKUX JIEMEHTaX OIIK-1.B.1
45 Kraccudukanus tpurrepon OIIK-1.3.1
46 [IpaxTHueckue cxeMbl aBTOKOJIE0aTEILHOTO MYIbTUBHOPATOPa HA JIOTHYECKHX OIIK-1.B.1

JIEMEHTaxX
47 OnHOBHOPATOp Ha JTOTMUECKHX dIEMEHTaX OIIK-1.B.1
48 DopMHPOBATEIN KOPOTKUX UMITYJIBCOB Ha JIOTHYECKUX JJIEMEHTAX OIIK-1.B.1
49 OcHOBHBIE IPUHIMITBI TTOCTPOSHUS TEHEPATOPOB JTMHEHHO-U3MEHSIIOLIErocs OIIK-1.3.1

HaINpsHKEHUsI
50 IMpuanpms: padotsr AL OIIK-1.3.1
51 IMpuanmms: padotsr LIATT OIIK-1.3.1

Bomnpocsr (3amaun) ams 3avera / mudd. 3auera npeacrapieHs! B Tadiuie 16.
Tabnuma 16 — Boripocs! (3amaun) mis 3auera / qudd. 3auera
Kon
Ne /it [Tepedyens BonpocoB (3amay) miis 3auera / qudd. 3adera HHKaTOpa

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM i1 KypCOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KypCOBOM pabOTHhI

MpeACTaBJICHBI B Ta0mwmIe 17.

Tabmuma 17 — [lepedenn TeM i1 KypCOBOTO POSKTHPOBAHMUSI/BBITIOJHEHUS KypCOBOM pabOThI

Ne /1 N
KYpPCOBOW pabOThI

[IpumepHbIil mepedeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

V4eOHBIM IUTAHOM HE MpeaAyYCMOTPCHO

BOHpOCLI AJi1 IMIPOBCACHUA HpOMC)KYTOqHOﬁ arrecrallii B BHIAC TCCTUPOBAHUA

MpeAcTaBiIeHBI B Tabnwuie 18.

Tabnuua 18 — IlpumepHblii mepeueHb BOIPOCOB VISl TECTOB

Ne n/n IIpumepHBIil IepedyeHb BOIPOCOB JUIsl TECTOB

Kon
WHJMKAaTOpa

HE MPEYCMOTPEHO

HepequL TEM KOHTPOJIbHBIX pa60T MO0 AHUCIUIITIMHC 06yqa}0m1/1xc;{ 3a04YHOM (I)OpMH

oOyueHus1, mpeacTaBieHbl B Tabnuie 19.




Tabmuma 19 — Ilepederb KOHTPOIBHBIX PadOT

Ne /m [lepeyeHb KOHTPOJILHBIX pabOT

He npenxycMotpeHno

10.4. Meroguueckie  MaTepualbl,  ONPEACISIOMNE  MPOUEAYPhl  OLEHUBAHHA
WH/IWKATOPOB, XapaKTepU3YIOMIUX dSTanbl (HOPMUPOBAHUS KOMIIETCHIUH, COIEpKarcs B
JIOKaNbHBIX HOpMaTUBHbIX akTax ['YAIL persamMeHTUpPYyIOIIUX NOPAIOK U HPOLEAYPY
IIPOBEJICHUS TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTU M NPOMEKYTOYHON aTTeCTalluu OOy4aroluxcs
I'VAIL

11. Meroanueckue ykazaHus JJIs1 00YJarOIIUXCs IO OCBOCHUIO TUCIUTIITUHBI

11.1. Meroauueckue yka3aHusl Ui OOYy4YaroOUIUXCSd IO OCBOEGHMIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riy0oKoe W sSCHOE HU3JIoKeHue ydeOHoro marepuana. HazHaueHue COBpEMEHHOW JIEKIIMU B
pamMKax JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO 10 TEME, a B OCBOEHUU
(yHIaMEHTaJIbHBIX MpPOOJeM JUCHUIUIMHBI, METOJOB HAy4YHOIO T[I03HAHHUS, HOBEHIINX
JNOCTHKEHUM HayyHOUM MbIciu. B yueOHOM mporecce JIeKIHs BBIIOJHSAET METOA0JIOTHUYECKYIO,
OpraHU3aIllMOHHYI0 U UHPOPMAIMOHHYIO QYHKIMU. JIeKHs pacKkpbplBaeT MOHATHHHBIN anmapaT
KOHKpETHOW oOnacTu 3HaHMS, €€ MpoOJieMbl, JaeT LEIbHOE MPEICTaBICHHE O AUCLUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCHUILTMHAMH.

[InanupyemMble pe3yabTaThl IPU OCBOCHUHU 00YyYaIOUIMMUCS JIEKIIMOHHOTO MaTepHaa;

— TIOJydeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OMPEAEIAETCS 1ETEBOM YCTAHOBKOM K KaXK/10 KOHKPETHOW TEME;

— TOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNO/IaBaTENIEM;

— pa3BuTHEe MNpOo(ecCHOHATBHO-AEIOBBIX  KayecTB, JIIOOBU K  NpPEeaMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpeca, He0OXOUMOTO JJI CaMOCTOSITETbHOU PaOOTHI;

— TOJydeHHe 3HAaHUH O COBPEMEHHOM YpOBHE pa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha OJvKaiiue ropl;

— HAY4YMTbCS METOJMYECKH 00pabaTbiBaTh Marepuai (BBIICIATH TIJIaBHbIE MBICIU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPATh MX B  Pa3jIMYHbIX
(hopMyITUPOBKAX);

— TOJy4eHHe TOYHOTO MOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHUI.

JIeKMOHHBI ~MaTepuaq MOXKET CONPOBOXKIATbCS JEMOHCTpalMedl ClaijioB U
WCIIOJIb30BAHMEM pa3/laTOYHOrO0 MarepHuajlia MpU MPOBEAECHUU KOPOTKUX JAUCKYCCUH 00
OCOOCHHOCTSIX MPUMEHEHHS OTACTbHBIX TEMATUK 10 IUCIUTUIHHE.

CrpykTypa npeiocTaBieHus JEKIIMOHHOTO MaTepuaa:

— Ananu3 npobnemHol cutyaruu. [loctaHoBKa 3a1ay;

— PaccmoTpenue perieHuii mocTaBlIeHHBIX 3a/1a4;

— BbIBO/IBI ¥ peKOMEHAALIMY IO UCIIOJIB30BAHUIO PACCMOTPEHHBIX METOJIOB;

— OTBeTHI Ha BOIIPOCHI Ay TUTOPUU

11.2. Meroauueckue ykazaHHs JUis 00ydaromuxcs Mo y4acTHIO B CeMUHapax
He npenycmorpeno

11.3. Meroaunueckue yKa3aHus JUis OOy4aloUIMXCS IO TMPOXOXKIECHUIO MPAKTUYECKUX
3aHSITUU
He npenycmorpeno




11.4. Meroauueckre ykazaHHs Ui OOY4YalOMIMXCS IO BBINOJHEHHIO J1TAOOPAaTOPHBIX
pabor

B xozme BwimosHeHHs 1abopaTOpHBIX paboT oOyyaromuicss JOJDKEH YriyOuTh u
3aKpPENUTh 3HAHMS, NPAKTHUYECKUE HABBIKM, OBJIAJECTh COBPEMEHHOM METOAMKON M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBaJH(PHUKAIIMOHHON XapakTEPUCTUKON 0O0ydaromerocs.
Brimosnnenue 1ab0opaToOpHBIX pabOT COCTOUT W3 KCIIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

BoinosnHenue 1abopaTtopHbIX padbOT 00ydaromUMCS SIBISIETCS HEOTHEMIIEMOM YacThIO
U3Y4YEHUs JUCHUIUIMHBI, OIpeneIsieMOd ydyeOHBbIM IIJJaHOM, M OTHOCHTCS K CpEACTBaM,
00eCTIeYnBarOIINM PEIICHUE CIETYIONIINX OCHOBHBIX 33124 00yJaromerocs:

— TMpHOOpETeHHWE HAaBBIKOB HCCIEIOBAaHHUS MPOIECCOB, SBICHUH ©  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUILIMHBL,

— 3aKpeIuieHHe, Pa3BUTHE M JleTalu3alMs TEOPETUYECKUX 3HAHWM, MOJy4YEeHHBIX Ha
JIEKLUSX;

— TOJy4eHHe HOBOM MH(OpMAaIMK [0 U3y4aeMON AUCIUILIINHE;

— TnpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSITENBHOW  paboThl ¢ JaOOPATOPHBIM
000pyI0BaHUEM U TTPUOOPAMHU.

3ajanue ¥ TpebGoBaHUs K IPOBEICHUIO JIaO0OPaTOPHBIX paboT
3amanue U TpebOBaHUS K MPOBEIACHUIO Ja0OPATOPHBIX padOT MPUBOIATCS JUIS KayKIOM
paboThl B METOIMYECKUX YKA3aHUSX.

Crpykrypa ¥ (hopMa 0TUYETa O Ja0OPATOPHOM padboTe

1. TurynbHBINA TUCT

2. llenb 1 3agaun pabOTHI.

3. TeopeTndeckue CBEEHUS O METOIaX PEIICHHUS MTOCTABIEHHBIX 3a/1a4.
4. Cxema J1abopaToOpHOM YCTAaHOBKH
5
6
7

. Pe3ynbTaThl M3MEpEeHuid U pacyeToB.
. I'padmveckue 3aBUCUMOCTH.
. BeIBOIBI

TpebOoBanus K 0OPMIIEHHIO OTYETA O Ja00PATOPHOM padoTe

OT4er mpPeNOCTABISICTCS WHIUBUIAYAIBHO CTYACHTOM. JIOJDKEH COOTBETCTBOBATH
HMPUHATON CTpYKType u (opme. Tabiuibl 1 rpaduKu JTOJDKHBI UMETh Ha3BaHUS. BBIBOJBI IO
paboTe T0JDKHBI OBITh CHOPMYITHPOBAHBI B (JOPME OTBETOB Ha IMOCTABJICHHBIC B PabOTe 3aayH,
00s13aTeJILHO CO CCBHUIKAMH Ha MOJTyYECHHBIC PACUCTHBIC 3HAUCHUS ¥ rpadruecKrue 3aBUCHMOCTH.

Odopmienne oTdyeta HEOOXOJMMO TPOM3BOAMTE B COOTBETCTBHM ¢ IlpaBHiamu
oopmiterust TekctoBbix gokymenToB mo 'OCT 7.32 — 2017 (https://guap.ru/standart/doc).

11.5. Meroauueckue yKazaHus A OOYYAIOIIUXCS MO MPOXOXKACHUIO KYpPCOBOTO
MIPOEKTUPOBAHMSI/BBITIOTHEHUS KYPCOBOM pabOThI
He npenycmoTtpeno

11.6. Meroau4eckue yka3aHus JUisi 00YYarONIMXCS 10 MIPOXOXKICHUIO CaMOCTOSTEIbHON
paboThI

B X07€ BBIIOJIHEHHS CaMOCTOSTENFHON PaOOTHI, 0OYYAIOIIMICS BBIMOJIHIET PadOTy MO
3aJaHUI0 ¥ TP METOJUYECKOM PYKOBOJCTBE IpErojaBareis, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTHs.

B mpormecce BBIMOTHEHUS CaMOCTOSTENBHOM paboThl, y oOydaromerocss popMupyercs
1enecooopa3Hoe MIaHUPOBaHUE PabOYEro BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMd NMPUOOpPETaeMbIX 3HAHHW, 00ECIICUMBAET BBICOKUN



YPOBCHL YCIICBACMOCTH B IICPUO[ 06yquI/151, moMoracT IOJYy4YUTb HABBIKW IIOBBIIICHUSA
podecCHOHALHOTO YPOBHSL.

MeTtoauuecKMMH ~ MaTepualiaMd,  HANpPaBISAIONIMMU  CaAMOCTOSTENbHYIO  paboTy
00yJaromuXxcs, ABISICTCA yIeOHO-METOJMUECKUI MaTeprall Mo AUCIIUILINHE.

11.7. Meroauueckue yka3zaHus A8 OOydYalOIIUXCS MO MPOXOXKACHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAdyecTBA 3HAHUHI
o0yJaromuxcs, OCyIIECTBISIEMOr0 B TEUEHUE CEMECTpa C IEJbI0 OICHMBAHUS XOJld OCBOCHUS
JUCLUIUIAHBIL.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH IPOBOJUTCS B COOTBETCTBUM CO CTaHJIApPTOM
opranuzaruu ['YAII cucrembl MeHemxMeHTa kadectBa 3.76 «IlonoxeHnue o TeKyieM KOHTPOJIe
yCIIEBAaEMOCTH M MPOMEXKYTOUHOM aTTecTalliy CTyAEHTOB U acnupanToB I'YAII, oOydaromuxcs
1o oOpa3oBaTeNbHBIM IPOrPaMMaM BBICIIETO 00pa3oBaHus» Ha OCHOBaHuH npuka3a ['YAIL

Texkymuil KOHTPOJb YCHEBAEMOCTH OCYHIECTBISETCA C YYETOM CBOEBPEMEHHOCTH,
MIOJIHOTHI U KAa4eCTBA BBINOJHEHUS JIAOOPATOPHBIX pabOT, COOTBETCTBUS O(POPMIIEHUSI OTUETOB
HOpMaTuBHbIM TpeOoBaHusM ['YAII, npaBUIbHOCTH OTBETOB Ha KOHTPOJBbHBIE BOIPOCHI, a
TaK)K€ aKTUBHOCTH Ha JIEKIIUOHHBIX U MPAKTUYECKUX 3aHSITUSIX.

Pe3ynbTarthl Tekyliero KOHTPOJS YCHEBAEMOCTH YYUTHIBAIOTCS TpPU TMPOBEACHUU
MIPOMEXYTOUYHOM aTTecTalli Hapsily ¢ OTBETaMM Ha 3K3aMEHAI[MOHHBIE BOIMPOCHI, MOCKOJIBbKY
OoTpaxaroT c(HOPMHUPOBAHHOCTH MEPEUUCICHHBIX B Tabmuie | KOMIIETEHIMI C TOYKH 3pEHHS
MPHUOOPETEHHBIX YMEHUIN U HABBIKOB.

Jljig mostydeHus aTTecTalliy N0 TeKyIeMY KOHTPOJIIO CTYIEHTY He00X0IMMO:

1. 3amututh He MeHee 50% OTYETOB OT BCeX JIaOPATOPHBIX CEMECTPa U BBUIOKUTH UX B
JINYHEINA KaOUHET;

2. moceTuTh He MeHee 75% OT 001Iero KoJIMYecTBa MPeyCMOTPEHHBIX Y4EOHBIM MJIaHOM
3aHATUH, a TAKXKE aKTUBHOE y4acTHE HA MMPAKTUYECKUX U JIEKIIMOHHBIX 3aHATUAX

11.8. Meroauueckue ykazaHUs JUIsl OOyYaIOIMIMXCS O MPOXOKICHUIO MPOMEKYTOUHOU
aTTeCTaluu.

[Ipomexyrounas  arTectauus  oOydaroluxcs — NpeAycMaTpuBaeT  OICHUBaHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB O00ydeHHs MO auciuiuinHe. OHa BKIIOYAET B
ceds:

— o9Kk3aMeH — (opMa OLIEHKH 3HaHUM, MOJY4YEHHBIX O0OydaroIuMcs B Ipolecce
W3YYEHHUS BCEH MUCUUIUIMHBI I €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOM pabOThl, CHOCOOHOCTH
MPUMEHATh UX Ul PEIICHUs MPaKTUYECKUX 3aJad. JK3aMEH, KaK IpPaBWIO, MPOBOJUTCA B
MEepUOoJ SK3aMEHALlMOHHOM CECCMM M 3aBEpLIACTCSl ATTECTALlMOHHOM OLICHKOM «OTJIIMYHO»,
«XOPOLIOY, «YAOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEILHO.

B cnyuae HeBbIMONHEHHMS W/WIU HeEycnemHoW caadu 25% oT o0Iiero KoJudecTBa
nabopaTopHbIX pabOT, MO KOTOPHIM MPEAYCMOTPEHBI 3allUTa U BBIIOJHEHHUE OTYETa, a TaKKe
OTCYTCTBHSI IO HEYBAXKUTEJIbHBIM MNpuuyrHaM Ha Oonee ueM 40% JIEKIUOHHBIX 3aHATHUSAX
oOyuarouuiics, Ipyu YCHEeIHOM MPOXO0KICHUH MPOMEKYTOYHON aTTecTaluu B (hopMe dK3aMeHa,
HE MOXET MOJYYUTh aTTECTAlMOHHYIO OIIEHKY BhIIIE "XOpomo".

Jlig  ycremHoro MpOXOKISHUS TMPOMEXKYTOYHOM aTTectauud B (opme -dK3aMeHa
oOyJaromuiicss JOJKeH MpPOAEMOHCTPUPOBATh COOTBETCTBHE KPUTEPUSAM OLEHKH YpPOBHS
chOpMUPOBAHHOCTH KOMTMETeHIMH (Tabnuua 14), a Takke BBIMOJIHUTH, BBUIOKHUTH OTUYETH B
JIMYHBIA KaOMHET M YCIEIIHO 3alllUTUTh He MeHee 75% mabopaTopHbIX paboT.

IIpomexyTOUHBIN KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS B COOTBETCTBUM CO CTaHAAPTOM
opranusanuu I'YAII cuctemsl MmeHekMeHTa KadecTBa 3.76 «llosokeHue o TeKyeM KOHTpOJIe
YCIIEBA€MOCTH U MPOMEXKYTOUHOM aTTeCTAalluM CTYIEeHTOB U acnupaHToB I'YAIIL, oOyuarommxcs
o o0Opa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO0 00pa30BaHUs» Ha ocHOBaHMU mpukaza ['YAII u
«O MOJTyTbHO-PEUTHHIOBOM CHCTEME OLIEHKU KauecTBa yueOHO! paboThl cTyneHTOB B ['YAII»



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CopaepxaHye U3MEHEHUM U TOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




