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AHHOTaUs

Hucrummmaa  «Cxemorexnuka OC.  IludpoBas  cxemMOoTexXHUKAa»  BXOAUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto moarotoBku/ crnenuanbHocTH 11.03.03  «KoHCTpyHpoBaHWE U TEXHOJOTHS
AJNIEKTPOHHBIX CPEACTB » HampaBieHHOCTH «[IpoekTupoBaHMEe M TEXHOJOTUSI 3JIEKTPOHHO-
BBIYHCIIUTEILHBIX CPEACTBY. Jucnumirnnaa peanmusyercs kadenpoit «Ne22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

YK-2 «CmnocobeH ompenemnsaTh Kpyr 3ajad B paMKax ITOCTaBJICHHOW €M W BBIOMpaTh
ONTUMAJBHBIC CITOCOOBI MX PEIICHUs, UCXOIS U3 NCHCTBYIOIUX MPABOBBIX HOPM, UMEIOIIUXCS
pPECYpPCOB ¥ OTpAHUYECHUI

OIIK-2 «CrnocoOeH caMOCTOATENbHO MPOBOIUTH AKCIEPUMEHTAIbHbBIE MCCIECIOBAHUS U
HCIIOJIb30BaTh OCHOBHBIE MTPHEMbI 00Pa0OTKH U MPEACTABICHUS MOTYYSHHBIX TaHHBIX)»

I1IK-1 «CnocobeH ctpouTs mpocteiime Gu3ndeckrue U MaTeMaTHUYeCKUEe MOJEIU CXEM,
KOHCTPYKIUH W  TEXHOJOTHYECKHX TIPOILIECCOB  AJIEKTPOHHBIX  CPEACTB  PA3IMYHOTO
(GYHKIIMOHATBHOTO HA3HAYCHUs, a TAK)XKE MCIOJIh30BaTh CTAHAAPTHBIC MPOTPAMMHBIE CPEICTBA
UX KOMITBIOTEPHOTO MOJEITUPOBAHUS)

[IK-5 «CnocoOGeH BBIMOMHATH IPOEKTUPOBAHHE YCTPOHCTB MHUKPOIJIEKTPOHUKU U
pa3pabaTbIBaTh TEXHOJIOTHUIO UX U3TOTOBIICHUS»

CopepxaHuie TUCIUIUITMHBI OXBAaTBIBACT KPYT BOMPOCOB, CBSI3aHHBIX C (DOPMUPOBAHHEM Y
CTyJIeHTa 0a30BBIX 3HAHHUI B 00JaCTH ITU(POBON CXEMOTEXHUKU: TEOPUHU U TTPAKTUKHU ITU(DPOBBIX
YCTPOMCTB, MPUHIIAIIOB MOCTPOCHHS U XapaKTEPUCTHK COBPEMEHHBIX IU(MPOBBIX yCTPOUCTB, a
TaK>Ke BOIPOCOB aHAJIN3a U CUHTE3a IIU(PPOBBIX CUCTEM.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT ClEAyIOMKE (QOpPMBI OpraHU3alUuN
y4eOHOTO Tporiecca: JICKIUH, JIA00paTopHbIe padO0THI, CAMOCTOSATEIbHAS paboTa 00yJaromerocs.

[IporpamMmmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIAEAYIOIIME BUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTalus B hopMe 3a4era.

OO0miast TpyA0EMKOCTh OCBOSHUS JUCIUILUIMHBI COCTaBISET 3 3aUeTHBIX eAuHUIbI, 108
4acoB.

S3bIK 00yUYeHUS IO JUCIUILTUHE «PYCCKHMA »



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHHUS 110 TUCIUITIIMHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

Lenpio mpernojaBaHus AUCLUUIUIMHBL SBISETCS (OpMUpOBAaHUE y CTyJEHTa 0a30BBIX
3HaHUW B 00acTH LU(PPOBONM CXEMOTEXHUKH: TEOPUU M MPAKTUKU IUPPOBBIX YCTPOMHCTB,
IOPUHIUIIOB TOCTPOSHHUSI M XapaKTEPUCTHK COBPEMEHHBIX IHU(PPOBBIX YCTPOWCTB, a TaKKe
BOIPOCOB aHAIM3a U CUHTE3a HU(POBBIX CUCTEM.

1.2. JlucuuniauHa BXOAWUT B COCTAaB 005A3aTENIbHON YacTH 00pa30BaTEIbHON MPOrpaMMBbl
BhIcIIeTO oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHb IIIaHUPYEMBIX PE3YIHTATOB 00YUEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibratamMu ocBoenust OIT BO.

B pesynbrate M3ydeHus NUCHMILIMHBI OOydalOUIHMiics JODKEH 00JanaTh CIeTyIOUMMH
KOMIIETEHIIMSIMU WIIA UX 4acTAMU. KOMIIETEHIIMM U MHIMKATOPBI UX JTOCTUKEHUS NPUBEACHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA W UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma)
KOMIICTCHIINU

Kox u HaumenoBanue
KOMIICTCHIINU

Kon n HaumeHoBaHre HHIUKATOpa
MOCTHIKEHHUS KOMIIETEHIINU

YHuBepcanbHbIe
KOMIIETCHIINH

YK-2 Cnocoben
ONPENENATh KPyT
3a/1a4 B paMKax
MOCTAaBJICHHOM LIEH U
BBIOMPATH
ONTUMAaJIbHBIC
CIOCOOBI X PEIICHHUS,
UCXO0JIA U3
JEUCTBYIOLIUX
MPaBOBBIX HOPM,
MMEIOIINXCS PECYPCOB
Y OTpaHUYCHUN

VK-2.B.3 Bnagetrs HaBBIKAMU
HCIIOJIb30BaHUS ITU(PPOBBIX CPEIICTB IS
pEIIeHUs TOCTABIICHHOM 3a/1aun

OIIK-2 Cnocoben

OIIK-2.3.1 3HaeT OCHOBHBIE METOALI U
CpeJliCTBa MPOBEACHUS
AKCTIEPUMEHTAJILHBIX UCCIIEOBAaHUH,
CUCTCEMBI CTaHI[apTI/ISaLII/II/I 58
cepTuduKamm

CaMOCTOSITENTEHO
OIIK-2.Y.2 ymeeT HaxoauTh U
IPOBOUTH
KPUTHYECKH aHATU3UPOBATh
IKCIIEPUMEHTAThHBIC
nH(pOopMaIIHI0, HEOOXOTUMYIO JUIS
O6menpodeccuoHaabHbIC | UCCIICIOBAHUS U N
pelIeHns OCTaBICHHOM 3a/1auu
KOMIICTCHITHH UCIIOJIb30BAaTh
OIIK-2.Y.3 ymeer ¢popmMynupoBatTh B
OCHOBHBIE ITPUEMBI -
pamMKax IMOCTaBJICHHOM 1IeJTU MPOeKTa
00paboTKu u
COBOKYITHOCTH B3aMMOCBSI3aHHBIX 3a7ad,
IpeJICTaBICHUS
HONYHEHHBIX AHHBIX o0ecreunBaoIInX ee TOCTHKEHUE
v OIIK-2.B.1 Bnaneer cmocobamu
00pabOTKH M MPEICTABIICHHUS MTOTYYCHHBIX
JAHHBIX U OIICHKH MOTPEITHOCTH
pe3yJIbTAaTOB U3MEPEHUI
[MK-1 Cnocoben
CTPOUTH MPOCTEUIIINE
WU3UYECKUE U
[Ipodeccuonanbubie ¢ [TIK-1.B.1 Bnageet HaBbIKaMHU
MaTeMaTU4ecKue
KOMIIETCHITHH KOMITBIOTEPHOT'O MOJICTTUPOBAHUS

MOJICIIN CXEM,
KOHCTPYKIIUU U
TEXHOJIOTHYECKUX




IPOLIECCOB

AIIEKTPOHHBIX CPEICTB

pa3IMYHOrO

(GYHKIMOHATIBHOTO

Ha3HAYEHUs, a TAKKE

UCIIOJIb30BaTh

CTaHJapTHbBIE

pOTrpaMMHBIE

CpeAcTBa X

KOMITBIOTEPHOT'O

MOJICJIUPOBAHUS
[1K-5.3.1 3HaeT OCHOBHBIE TPEOOBAaHUS K
BCIIOMOTaTENIbHBIM YCTpOHCTBaM (O10Kam
MUTAHUS, MHIUKATOPaM, KOHTPOJIbHBIM
YCTPONCTBaM), MEXaHUUYECKUE U
KIIMMaTH4YecKue TpeOoBaHMs,

[1K-5 Criocoben IKCIUTyaTaIllMOHHBIC TPEOOBAHMI,

BBIIIOJIHATH TpeOOBaHUH K CEPHITHO CITOCOOHOCTH,

IPOEKTUPOBAHUE Ha/IeKHOCTH U APYTUM IOKa3aTessIM

[Ipodeccuonanbubie YCTPOMCTB [1K-5.VY.1 ymeer hopMynupoBaTh Lenu U
KOMIIETEHIIUH MHUKPORJIEKTPOHUKHU U | 3a/1a4M IPOCKTUPOBAHUS JIEKTPOHHOIO U

pa3pabaTbIBaTh MHUKPOAJIEKTPOHHOT'O YCTPOMCTBA HITH

TEXHOJIOTHIO UX CHCTEMBI, pa3padaTbIBaTh TEXHUUECKOE

U3TOTOBIICHUS 3aJJaHMe Ha MPOEKTUPOBAHHE
[1K-5.B.1 BnageeT HaBbIKaMu BBIOOpA
ONITUMAJIBHBIX MTPOEKTHBIX PEIICHHUH Ha
BCEX ATaNax OT TEXHUYECKOTO 3a/laHus J10
MIPOU3BOJICTBA MUKPOIJIEKTPOHHBIX
151631 (0505

2. Mecro aucuumuivsabl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHUCS
IPY U3YYEHUHU CIICAYIOMIMX JTUCIMUIIINH:
— «udopmaruka,
— «OJIEKTPOHUKAY,
— «DneMeHTHas 6a3a U CXEMOTEXHHKA AIEKTPOHHBIX CPEICTBY.

3HaHMs, TOJIyYEHHBbIE NpPHU H3YYCHHHM MaTepuana JaHHOW AUCHMILTMHBI, HUMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK U UCIIOJIb3YIOTCS MIPH U3YYCHHUH APYTUX JUCITUILINH:

— «Y4eOHo-HUCccenoBareabckas padoTa CTyIeHTay,

— «llenTpanbupie u nepudepuitasie yctporictea IC»,

— «TexHuueckoe obOcmykuBaHHe M AKcIUTyaTanuss OC», a TakKe NPU BBITOJIHEHUU
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.

3. OOBEM H TPYJOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oOmmeM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCHUIUIHHE (U paclpeieleHIe dTOW TPYJOEMKOCTH IO CeMecTpaM) MPEICTABICHBI B
Tadmmie 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh TUCIUITIIHHEI

TpynoeMKocTb 1o

Bu eOHOU pPadOoTHI Bcero
aya p cemMecTpam




Ne6

1 2 3

Oowan mpyooemKkocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuyueckoi no020moeKu 8 8
Ayoumopnuie 3auamus, BCETo 4yac. 51 51
B TOM YHCJIE:

nexumu (JI), (gac) 34 34

npaktudyeckue/cemunapckue 3ansrus  (113),

(dac)

naboparopusie pabots (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (4Jac)

CamocmosamenvHaa paboma, Bcero (dac) 57 57
Buo npomesicymounoit ammecmayuu: 3a4er,

mudd. 3ager, sk3amed (3auer, Judd. 3au, | 3auer 3auer
DK3.%%)

%

Ilpumeuanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCHUILIMHBI IO pa3feiaM U BUIaM 3aHSATHM.
Pa3nensl, TeMBI TUCHUTIIMHBL U MX TPYAOEMKOCTh MPUBEEHBI B TaOIUIE 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUTUTAHBI, UX TPYJI0EMKOCTh

Pa3z[em>1 TEMBI JUCHUITIINHBI HGKHI/II/I 113 (C3) JP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Pazgen 1. OCHOBHBIE HOHSITHS 8 5
Paznen 2. CxeMOTeXHUKA Oa3MCHBIX JIOTHYECKHX 8 4 5
3JIEMEHTOB

Paznen 3. KomOuHamoHHbIe yCTpOWcTBa 9 4 23
Paznen 4. [locnenoBaTeIbHOCTHBIE YCTPOMCTBA 9 9 24
HUroro B cemectpe: 34 17 57
Hroro 34 0 17 0 57

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTC B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0y4yaromMMHUCST ~ OINpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npodeccHoHaTbHON AEATETLHOCTHIO.

4.2. CopaepxkaHue pa3/ieJIoB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u conepxanue pasiesioB U TEM JICKIIMOHHBIX 3aHITHI

1. OcHOBHBIE TOHATHUSA 1.1 TlonsiTHe O TU(POBOM CHTHAIE.

1.2 OcHOBHBIE TIOHTHS OYJIEBOM anreOpHI.

1.3 [To3uIMOHHBIE CUCTEMBI CUHCTICHUA. ApupMeTHYECKIE
OTIEpallM¥ B IBOMYHOMN CHCTEME CUMCIICHUS, TIPSIMOM, OOpaTHBIN,
JIOTIOTHUTENbHBIN KOABL. J[BOMUHO-/EeCATHYHAS cUCTEMA
CUMCIICHUSI.




1.4 Jlornveckue onepanun. Jlornueckuii 6aszuc. Jlornueckue

byHKIMH.

2. CxeMoTexHuKa 0a3MCHBIX
JIOTUYCCKHUX DJICMCHTOB

2.1 Jlorndeckuii 3J1eMeHT
2.2. OCHOBHBIE XapaKTEPUCTUKHU U NTapaMeTPhl JOTUUECKUX
3JIEMEHTOB U ITU(POBBIX YCTPOICTB.
2.2 CxeMOTeXHHKa 0a3MCHBIX JJOTHYECKUX 3JICMEHTOB Ha OCHOBE

TTJI u KMOIL.

3. KomOuHalmoHHbBIE
yCTpOiiCTBa

3.1 Onpenenenue, knaccupukanus KY
3.2 O6mmii anroput™ cuaTe3a KY. MuHUMU3amst TIOTHYECKUX

GyHKUINH.

3.3 udparopsl, AemUdpaTopsl.
3.4 MynbTUIIIIEKCOPBI, JEMYIBTUILIEKCOPBI
3.5 Apudmernyeckue yCTponcTBa

4. ITocnenoBaTenbHOCTHLIE
yCTpOiicTBa

4.1 Onpenenenue, knaccuduranus [TY

4.2 Tpurrepsl
4.3 Peructpsl
4.4 CueTunku

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

W3 aux Ne
Ne | Temsl npaktudeckux | @opmel IpakTUYECKUX | TPyAOEMKOCTb, |IIPAKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (uac) MMOATOTOBKH, | IACIIHII
(dac) JIUHBI
Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHBIC 3aHATUS
Tembl 1ab0opaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHEI B Ta0HIIE 6.
Tab6muia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJTOEMKOCTh
N3 Hux Ne
No HauMeHOBaHHe 1aBopaTopHBIX paGoT TpynoeMKocTb, | IPaKTUYECKOM | pa3aena
/1 (uac) MMOJATOTOBKH, | AWCIIAI
(dac) JIUHBI
Cemectp 6
1 | UccrnenoBanue J0orndecKux yHKIHMA 4 2 2
2 | UccnenoBanue anroputMa CUHTE3a 4 2 3
KOMOWHAIIMOHHBIX U(PPOBBIX YCTPOKUCTB
3 | IlocnenoBaTenbHOCTHBIE ITU(DPOBHIE 4 2 4
ycTporictea. MccnenoBanue TpUIrepos.
4 | IlocnemoBaTenbHOCTHBIC TU(PPOBHIE 5 2 4
ycTporicTBa. CUHTE3 TBOMYHO-/IECATUYHOTO
CYETUHKA C MPOU3BOJIBHBIM KO3 DHUIIECHTOM
nepecyera
Bcero 17 8

4.5. KypcoBoe npoeKTUupoBaHKE/ BHITTOJTHEHUE KYPCOBON PabOThI




Y4eOHBIM IJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrosiTenbHast paboTa 00yJaronuxcs
Buzsl camocTosTensHON paboThI M €€ TPYIOEMKOCTh IPUBEIEHBI B TaduIe 7.

Ta6mmia 7 — Buasl caMOCTOSITENIBHOM paOOTHI M €€ TPYT0EMKOCTh

o Bcero, | Cemectp 6,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3ydenne TeopeTUIeckoro MaTepuana
40 40
nucturiuael (TO)
KypcoBoe npoektupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[TonroroBka K TeKyIeMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Jomamraee 3aganne (/13)
KonTtposbabie paboTel 3a0uHuKoB (KP3)
[ToaroroBka K MpoOMeKyTOYHOMN 7 7
arrectaruu (I1A)
Bcero: 57 57

5. IlepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTbHON pabOoThl 00y4aromuXcst M0 JUCIUTUTMHE (MOJIYIIIO)
VY4ebHO-MeTOIMUECKHE MaTepHaibl Ul CaMOCTOSTEIbHOM paboThl 00yJaromMXCsl yKa3aHbI B
na. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH MTPUBEJIEH B TaOauLE 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUI

KomuectBo
HK3EMILISIPOB B
Ugnj) p/ec bubnuorpaduueckas ccpuika OUOITHOTEKE
e (KpoMe SIIeKTPOHHBIX
9K3eMIULIPOB)

CXxeMOTeXHUKa JJIEKTPOHHBIX cucTeM: [{udpoBbie
yctpoiictBa [Teker] : yaeOnuk / B. U. boiiko, A.
H. T'ypxuii, B. 4. XKyiikos u np. - CII6. : BXB -
[etepOypr, 2004. - 497 c. : puc., Tadm. -
Bubnuorp.: c. 493 - 496 (56 Ha3s.). - ISBN 5-
94157-466-5

004(075) C92 25

[Myxansckuii, I'. . [IpoextupoBanue nudpoBeIx
URL: YCTPOMCTB : yueOHoe ocobue / I'. .
https://e.lanbook.com/book/168881 | Ilyxanbckuii, T. 5. HoBocenbueBa. — CaHKT-

— Pexum noctyna: 11 aBTOpH3. [MerepOypr : Jlanp, 2021. — 896 c. — ISBN 978-
MOJIb30BATEICH. 5-8114-1265-5. — Tekcr : aneKTpoHHBIH // JIaHb :
2JIEKTPOHHO-OMOINOTEYHAS] CHCTEMA. —

Voiikepnu, JIx. @. [IpoektupoBanue MUGPOBBIX
004.4 Y97 yerpoiicts [TekcT : DIeKTpoHHbIH pecypc] : 9
[Yuebnuk]. T. 1/ JIx. ®@. Vaiikepnu; [lep. ¢ anri.




E. B. Boponog, A. JI. JIapusn. - IIporp. - M. :
IMoctmapker, 2002. - 543 c. : puc. + 1 371. onT.
nuck (CD-ROM). - (bubimoTeka coBpeMeHHON
3JIEKTPOHUKH). - Cructem. TpedboBanus: [Tpwr.
:CD-ROM-4X. - bubauorp.: c. 528 - 529. -
ISBN 5-901095-12-X

004 Y97

Voiikepnu, JIx. @. [IpoektupoBanue MUGPOBHIX
ycTpoicTB [TekceT : DNeKTpoHHBIN pecypce] :
[Yueonuk]. T. 2 / Ix. ®. Yaiikepnu; Ilep. ¢ anr.
E. B. Boponos, A. JI. Jlapus. - IIporp. - M. :
IMoctmapker, 2002. - 543 c. : puc. + 1 31. omnr.
quck (CD-ROM). - (bubnnoreka coBpeMeHHON
JIEKTPOHUKH). - CructeM. TpeboBanus: [Tpu.
:CD-ROM-4X. - Bubmawmorp.: c. 528 - 529. -

ISBN 5-901095-12-X

004(075) Y27

YrpromoB, Esrenntii [TaBnosud. [{udposas
cXeMOTeXHHKa : yaeoHoe mocodue / E. T1.
YTrpromoB. - 2-e u3n., nepepad. u mor. - CII0. :
BXB - ITerepOypr, 2007. - 782 c. : puc. -
bubauorp.: c. 761 - 766. -IIpeam. ykas.: c. 767 -
782. - ISBN 5-94157-397-9 : 179.10 p. -

ISBN 978-5-94157-397-4
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681.3 K 17

Kanabekos, bennamun Aprrakosud. L{udposeie
YCTPOHCTBA U MUKPOTIPOLIECCOPHBIC CHCTEMBI
[Texct] : yueOHMK [UTS CPEIHUX CIICIIHATBHBIX
yUeOHBIX 3aBEICHUI CBSA3H N0 CHCHUATEHOCTIM
2004, 2005, 2006 / b. A.Kanabekos. - 2-¢ u3.,
niepepad. u got. - M. : Topsiaas muHus - Tenekom,
2000. - 336 c. : puc., Tabm. - (CrienuaabHOCTh IS
TeXHUKYMOB). - bubmuorp.: c. 334 (9 Ha3B.). -
ISBN 5-93517-008-6

21

004.4 7153

Jlexun, Cepreii Hukudoposuu. CxeMOTeXHHUKA
OBM [Tekcr] : yae6HOE Tocobue / C. H. JlexuH. -
CIIb. : BXB - IletepOypr, 2010. - 661 c. -
(Yuebnas nureparypa [uist By30B). - bubimorp.: c.
651 - 654. - Ilpenm. ykas.: c. 655 - 661. -

ISBN 978-5-9775-0353-2

10

Hudpossie ycTpoiicTBa : [ INEKTPOHHBIN pecypc]
: METOJMYCCKHIE YKa3aHHUS K BHIMOJIHCHHIO
nadopatopabix padot / C.-Iletepb. roc. yH-T
a’poKoCcM. npudopoctpoenus ; cocr.: 0.

B. bakmeesa, K. K. Tomuyk. - DnekTpoH.
TekcToBble naH. - Cankt-IletepOypr : M3a-Bo
I'VAII 2019. - 47 c. - Cucrem.

tpeboBanuss: ACROBAT READER 5.X. - 3arm. ¢
THUTYJ. 3KpaHa. - b. 1.

BbakmreeBa, FOnmus ButanbeBHa (KaH[I. TEXH.
HayK).

CxeMoTexXHHKa IU(PPOBBIX YCTPOMCTB : [
DJeKkTpoHHBIH pecypc] : yueOHoe nocodue / 0.
B. bakmieesa ; C.-IleTep6. roc. yH-T a9pOKOCM.
puOOpPOCTPOCHHUS. - DIICKTPOH. TEKCTOBBIE JaH. -
Cankr-IlerepOypr : M3n-Bo 'YAII, 2020. - 113 c.
- Cucrem. TpedoBanus: ACROBAT READER
5.X. - 3ara. ¢ tuTyn. okpana. - ISBN 978-5-8088-
1542-1 : b. 1.

URL:
https://e.lanbook.com/book/100660
— PexxuM mocTyna: it aBTOPH3.
I0JIb30BaTEIICH.

Crnepanckuid, /[. B. MonenmupoBanue,
TECTUPOBAHHE U JMArHOCTHKA HHU(POBBIX
YCTpOUCTB : yueOHoe mocodue / 1. B.
Crnepanckuid, 10. A. Cxobmos, B. 0. Cko0moB.
— 2-e u3n. — Mocksa : UHTYUT, 2016. — 534
c. — Texkct : anekTpoHHbIH // JIaHb : 3JIEKTPOHHO-




| OnbIMOTEYHAs CUCTEMA. |

7. IlepedeHb AIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn « THTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(pOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUII OCBOCHHUS TUCLUIUIMHBI
npuBeJieH B Tadsmiie 9.

Tabmuna 9 — IlepedyeHb SNEKTPOHHBIX OO0pPA30BATEIBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»
URL anpec HaumenoBanue

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHs, HUCIOIb3YyeMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MPOIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadnure 10.

Ta6mmma 10— [Tepedersr mporpaMmMHOTO 0OeCIieueHUs

Ne i/t HaunmeHnoBauue

He npenycmorpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJIb3YEMbBIX npu
OCYIIECTBIICHUHN 00pa30BaTEIHHOIO MPOIIecca MO JUCIUILIINHE

[lepeuenp uCHOIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IHIPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepuaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW JUIi  OCYIIECTBIICHHS
00pa3oBaTeNbLHOTO MpoIiecca Mo TUCIUILUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )

JlekuoHHast MyIbTUMEUNMHAS AYJUTOPUS

2 | JJaboparopus IUPPOBOI CXEMOTEXHUKH 22-08

10. Ouenounsle cpeacTBa IS NPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OLICHOYHBIX CPEACTBMJISI TPOBEACHUS MPOMEKYTOUYHOM aTTECTalMHU
o0yyJaromuxcs Mo JUCUUIUIMHE TpUBeAeH B Tabmuie 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB U1l TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bug npoMexxyTouHOM aTTecTaiuu [lepedeHb OIIEHOYHBIX CPEICTB

3auer Crnncok Bonpocos;
TecTsl.




10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYyJaronuMHUCs TPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHass  mIKaja ~ MOJYJbHO-PEUTHMHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu orieHKH YpoBHS c(pOpPMHUPOBAHHOCTH KOMIETEHIHH

Or1eHKa KOMITETEHITUH

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITI
S-OauibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TJIyOOKO W BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCIICAOBATCIIbHO U TPAMOTHO €I0 U3J1aracr,

— OMUpasCh Ha 3HAHHWS OCHOBHOW W JONOJHHUTEIBHOHW JIMTEPaTYPHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUICCKOM
ACATCIIbBHOCTBIO HAITPABJICHUSA

— yMeli0 000CHOBBIBAET M ApPTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;

— JIENAaeT BBIBOALI U 00OOIIEHUS

— cBOOOIHO BJIQJICET CHCTEMOH CIIEIUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— 00y4arouuiicst TBEpI0 YCBOMII MPOTrPaMMHBINA MaTepuall, TpaMOTHO U
[0 CYLIECTBY H3JaraeT €ro, ONHUPAsChb HA 3HAHUS OCHOBHOWU
JIUTEPaTypHhI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBAET YCBOEHHBIC 3HAHHUS C MPAKTHUYECKON JEATEIBHOCTBIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOABI M O0OOIICHHUS;

— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.

<«XOPOLLIO
«GAuTEHO

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOMYCKaeT HECYUIECTBEHHbIE OIIUOKU 1 HETOYHOCTH;

— UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HAHWUN
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MOJI0KECHHUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHN BBHIBOJOB M 000OIICHU;

— YaCTUYHO BJIAJICET CUCTEMOM CIIeIMaIN3UPOBAHHBIX OHSITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaromuiics He YyCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH MPoOIeM B KOHKPETHOM HalpaBlICHUHY;

— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTHPOBAaTh HAYYHBIC ITOJIOKCHMS;

— He (OpPMYTUPYET BHIBOJAOB M 0000IIEHUH.

«HEYI0BJIETBOPUTEIILHOY
«HE 3aUTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist sKk3amMeHa IpeicTaBieHbl B Tadnuie 15.

Ta6muia 15 — Borpocs! (3amaun) 1is sK3amMeHa

Ko
Ne /i [lepeuens BompocoB (3a1au) i SK3aMeHa A
WHMKATOpa
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
Bormpocsr (3amaun) nms 3avera / qud . 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3auera
Kon

No /it [Tepeuens BonpocoB (3a1a4u) 1yist 3adeta / nudd. 3auera

WHMKATOpa




1. [TonsiTue o M pOBOM CHUTHAJIE. YK-2.B.3

2. [TpeoOpa3oBaHue aHAIOTOBOTO CUTHANA B IIM(PPOBOI OIIK-2.3.1

3. [To3unmonnsle cucteMbl cuucieHus. IlpaBuna mnepeoaa | OIIK-2.Y.2
[ENBIX U APOOHBIX YHCEN M3 OJHOM CHUCTEMBI CUHCICHUS B
APYTYIO

4. Apudmerndeckue onepanuu B ABOMYHOM cucteme cumcienus | OINK-2.V.3
B IIPSIMOM KOJI€: CJIO’KEHUE, BBIYUTAHUE, YMHOKCHHE, JAeJICHUE

5. Apudmerndeckre onepanuu B IBOMUHON cucteme cumcienus | OITK-2.B.1
B 00paTHOM KOJI€: CJI0’KEHUE, BHIUYUTAHUE

6. Apudmerndeckre onepanuud B IBOMYHON cucteme cumcienus | [1K-1.B.1
B JIOTIOJIHUTEIHHOM KOJIE: CJI0’KEHUE, BHIYMTAHNE

7. JlBom4uHO-aecITUYHAS CUCTEMAa CUMCIICHUS. I1K-5.3.1

8. Cno)xeHue B IBOMYHO-ACCITUYHON CUCTEME CUUCIICHUSI. IK-5.¥.1

9. Jlornueckue onepanuu. AKCHOMBI OYyJI€BOI aJireOphl IT1K-5.B.1

10. 3akoHbI OyIIeBOH aJIreOpsI I1K-1.B.1

11. Teopema ne Moprana I1K-5.3.1

12. Jlormueckuit asmement. Tabmuma wuctuHHOCTH jdormdeckoro | [TK-5.V.1
AJIEMEHTa

13. [Tonatue 6a3uca mpUMEHUTENHHO K IM(poBBIM ycTpoiicTBaMm. | I1K-5.B.1
DYHKITMOHATBHO MOJTHBIA 0a3uc

14. [TonsiTue 6a3uca nmpuMeHUTENHHO K IU(poBbIM ycTpoiicTBam. | [TK-1.B.1
MunuManbHblii 6asuc «tpux eddepar

15. [Tonsitue 6a3uca mpuMEHUTENHHO K IUMpOBBIM ycTpoiicTBam. | [1K-5.3.1
MuHuManbHbIH 0a3uc «crpenka [lupcay.

16. [TpunnunuansHas cxema 6asucHoro TTJI-3memenTa IIK-5.V.1

17. [MpuanumuansHas cxema 6asucHoro KMOIT-anementa «JIN- | YK-2.B.3
HE»

18. [MpuamumuaneHas cxema OaszucHoro KMOII-anementra «U- | OIIK-2.3.1
HE»

19. OCHOBHBIE  XapaKTEpUCTHUKUM U mapameTpbl Jjorudeckux | OIIK-2.Y.2
AJIEMEHTOB

20. [lepenarounas  xapakrtepuctuka HeuHBeptupyromero u | OIIK-2.Y.3
WHBEPTUPYIOILETO JIOTHYeCKoro »siemeHTta. Ilonstue 00
AKTUBHOM M MTACCUBHOM JIOTHYECKOM CUTHAJIE

21. Jlornueckue ¢dynkinuu. Crnocobbl omucanus norudeckux | OITK-2.B.1
byHKIMMA

22, CAH®, CKHO, IHO, KHD ITIK-1.B.1

23. CriocoOs1 MUHAMU3ALIU JIOTHYECKUAX byaknwmii: | [TK-5.3.1
aHAJIMTUYECKH, C UCTIONIb30BaHUEM KapT KapHo

24. KomOunanmonusie YCTpOMCTBA: onpexaenenue, | [IK-5.V.1
KJIacCU(UKAIIKS, AJITOPUTM CHHTE3a

25. CuHTE3 ABOMYHO-ACCATUYHOTO mudparopa/nemudparopa IT1K-5.B.1

26. CuHTE3 MYJIBTUILIEKCOPA/AEMYIbTHILIEKCOPa I1K-1.B.1

27. ITosiHBIN OAHOPA3PSIIHBIN CyMMAaTOp I1K-5.3.1

28. T[locnenoBaTenbHOCTHBIE — ycTpoiicTBa. RS-tpurrep, RS - | [IK-5.Y.1
TPUTTED

29. [TocnenoBarenbHOCTHBIE YCcTpoiicTBa. D-Tpurrep, T-Tpurrep I1K-5.B.1

30. Peructpel. IlocnenoBarensHblii peructp (peructp casura), | [IK-1.B.1
MapaJuIeIbHBIA PETUCTP

31. Peructpsl. YHUBEpCaIbHBINA PETUCTD I1K-5.3.1

32. CyeTynkH: onpeaesaeHne, KIacCuPUKaIHs IIK-5.V.1




33.

Cderunku. /[BOUYHBI CYMMHUPYIOIIUN CYETUUK YK-2.B.3

34.

Cuerunku. JIBONUHO-IECATUYHBIN (I€KAIHBII) CUETUUK OIIK-2.3.1

[lepeyeHnp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOM pabOTHI

MpeICTaBJICHBI B TaOmmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHHUS] KYPCOBOM pabOTHI

Ne i/t

[TpuMepHBIii IepeYeHb TeM IJIs1 KyPCOBOTO MPOSKTUPOBAHUS/BBITOTHEHHUS
KypCOBOI pabOThI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bonpocel i mpoBeneHuss NPOMEXKYTOYHOM aTTeCTallud B BUJE TECTUPOBAHUSA

MpeICTaBICHEI B Ta0uie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

No . Kon
[TpuMepHBIii IepedeHb BOTIPOCOB IS TECTOB
1/ WHJIUKATOpa
HNucrpykuus: [Ipounraiite TeKCT, BEIOSPUTE MPaBUIIHHBIN OTBET U YK-2

3aMMIINATE apPTYMEHTHI, 000CHOBBIBAIOIITHE BHIOOP OTBETA.
Bonpoc: Kakoii mar siBisiercst IepBbIM IPU OCTAHOBKE MPOOJIEMEBI B
COIMAITBHOM MPOEKTE?

1. OmnpeneneHue NOTEHIMAIBHBIX PEILICHUI

2. Wnentudukanus KI0UYEBbIX 3aMHTEPECOBAHHBIX CTOPOH

3. ®opMyJIHUpOBKA OCHOBHBIX IIeJIel TPOEKTa

4. Amnanu3 CylmecTBYIOLIUX UCCIECTOBAHUMN IO TEME
IIpaBuabHbIi 0TBeT: 2. VneHTU(UKALINS KITFOUEBBIX
3aMHTEPECOBAHHBIX CTOPOH
O0ocHoBanme: [IepBrlii mar B HOCTaHOBKE MPOOIEMbI BKIIIOYAET
UACHTU(DUKAINIO BCEX 3aMHTEPECOBAHHBIX CTOPOH, YTO IIOMOTaeT
MOHSTH Pa3INYHbIC IEPCIIEKTUBBI U UHTEPECHI, BIUSIOIINE HA
(GOPMYITUPOBKY M BOCTIPUSTHE MPOOJIEMBI.

HMucrpykuus: [Ipounraiite TeKcT, BbIOEpUTE MPAaBUIIbHBIE BApUAHTHI
OTBETAa U 3allUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
Bonpoc: Beibepute 371€MeHTHI, KOTOPBIE HEOOXOAUMO BKIIOYHUTH B
MIPOLIECC MOCTAaHOBKHU MPOOIEMBI AJI COLIMATIBHOTO MPOEKTA.

1. OmnucaHue TEKyIIEro COCTOSHUS MPOOIEMBI

2. IlpeamonoxxeHus 0 MPUIMHAX MTPOOIEMBI

3. IlepeueHb MOTEHUUATBHBIX PECYPCOB

4. Cnoucox BO3MOXHBIX MTOCIICICTBUIA HEPEIIECHUS TTPOOIIEMBI
IIpaBuabHbIie 0TBeTHI: 1. OnHicaHne TEKYIIETO COCTOSHUS IPOOIEMBI,
2. I[IpeanonoxeHus: o mpuuuHax mpoosieMsl, 4. CIIECOK BO3MOKHBIX
MOCIIEACTBHUI HEPEIICHUS TPOOIIEMBI
Oob6ocHoBanue: OnrMcaHne COCTOSIHUSA, AaHAJIM3 IPUYUH U MTOCIEACTBHI
HEpEeUIeHUs MPOOIEMbI KPUTHUYHEI JIJIS1 TITYOOKOTO MOHUMAHHUS
HCCIIeyeMOM CUTYaIlMH, YTO HEO0X0IuMO 1is1 3(h(PEeKTHBHOTO
MJIAHUPOBAHUS M PEATU3alMKU COLUATBLHOIO TPOEKTA.

HNucrpykuus: [IpounTaiite TEKCT U yCTaHOBUTE COOTBETCTBHE. K
KXKI0W O3UINH, TAHHOW B JIEBOM CTOJIOIIE, TO0epUTE
COOTBETCTBYIOILYIO TIO3UIINIO B IIPaBOM CTOJIOLIE.
Bonpoc: ConoctaBbTe KOMIIOHEHTHI TOCTAHOBKH MTPOOJIEMBI C UX
OTHMCAHUEM.

1. ®uxcanus conepxaHus IpodIeMbl

2. BeisBreHue cyobekTa mpooIeMbl




3. OmnpeneneHrie 3aMHTEPECOBAHHBIX CTOPOH

4. Amnanus Tekyuie cuTyauuu
a. Onucanue ycaoBHi U KOHTEKCTa, B KOTOPBIX BO3HUKIIA IIpobiieMa b.
Uertkoe ompeseNieHue, 4ToO UMEHHO COCTaBIIIECT IpodiieMy ¢. YKazaHue
JIUI] UJTK TPYIII, Ha KOTOPBIX MpoOiieMa oKa3bIBaeT mpsiMmoe BiausHue d.
Cnucok 1M1l WiIv OpraHu3alui, 3aMHTEPECOBAHHBIX B PEILIEHUH WU
BIIUSIONINX Ha TPOOIEMy
CoorBercTBHe: 1 -b.2-¢c.3-d. 4-a.

HNucTrpykuus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MOCJIEI0BATEIBHOCTb.
3anummTe COOTBETCTBYIONIYIO TOCIIE0BATEILHOCTS OYKB ClieBa
HaIpaBo.

Bonpoc: YcranoBute nocinenoBaTesIbHOCTb JEHCTBUN IIpU
bopMyIUpOBKE TPOOIEMBI B COIUATLHOM IPOEKTE. a. AHAIU3
CYIIECTBYIOIIUX MOIXOIOB K petieHuto b. Maentuduxamnms
3aMHTEPECOBAHHBIX CTOPOH C. OmnpeaeneHne OCHOBHBIX aCIIEKTOB
npo6aemsl d. COOp UCXOTHBIX JaHHBIX O pobIeMe

IIpaBusibHas mocJjea0BaTeJbHOCTh: d, b, C, a

Bonpoc: Onummre nporece uaeHTUGUKALNN U aHATN3a KITFOYEBBIX
3aMHTEPECOBAHHBIX CTOPOH B KOHTEKCTE COIUAIBHOM MpOOIeMBbl,
CBsI3aHHOU ¢ oOpazoBanueM. OtBeT: [Iponecc HaunHaeTcs ¢ cOopa
JTAHHBIX O TEKYIIEM COCTOSIHUHM 00pa30BaTEIbHON CUCTEMBI Yepe3
WCCJICIOBAHMSI U OTIPOCHL. 3aTeM HACHTU(DUIIUPYIOTCS OCHOBHBIE
CyOBEKTHI MPOOJIEMBI, TAKHE KaK YYCHUKHU, YIUTENS, POAUTETH U
yIOpaBIsitonue opraibl. st Kaxa0u rpymnibl aHATU3UPYIOTCS KX
MHTEPECHI, 0’KUJAaHUS 1 BO3MOXHOE BIMsHUE Ha mpobiiemy. [locne
ATOTO BBISIBISIOTCS 3aUHTEPECOBAHHBIE CTOPOHBI, BKIIIOUAsi MECTHBIE
BJIACTHU, HEKOMMEPUYECKNE OPTaHU3allH U OU3HEC-CTPYKTYPHI,
MOTEHIIMATHHO 3aMHTEPECOBAHHBIC B YIYUIIICHHH 00pa3oBaHus. BaxHO
YUUTHIBATh U aJIbTEPHATUBHBIE MHEHUS U ONIMIOHEHTOB

HNucrpykuus: [IpounTaiiTe TeKCcT, BEIOSPUTE MPABUIIHHBIN OTBET U
3aMMIIATE apPTYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.
Bonpoc: Kakoii meron siBisieTcst Hanbosee MOAXOIAIINM A1t 00paboTKH
pe3yNbTaToOB U3MEPEHUS BpEMEHU 3aJ€pKKU CUTHAJA B
PaAMOYaCTOTHBIX HETISAX?

1. dypwe-nmpeoOpazoBaHue

2. Craructuyueckuil aHaiu3

3. KoppensunoHHbIi aHATU3

4. PerpeccuoHHbIN aHATU3
IpaBuiabHbIil oTBeT: 3. KOoppensMOHHBIA aHAIN3
Oo6ocnoBanme: KoppesiiinoHHbBIN aHAIN3 TO3BOJISIET ONPEACIUTD
CTENEHb CBSI3U MEX]y BpEMEHEM 33ACPKKU U IPYTUMHU MapaMeTpaMu
CUTHAJIA, YTO KPUTUYHO JIJIS aHATTN3a IPUYUH 3aJCPKEK U X BIUSHUSI
Ha pabOTy CUCTEMBI.

HMucrpykuus: [Ipounraiite TeKcT, BbIOEpUTE MPAaBUIIbHBIE BApUAHTHI
OTBETAa U 3allUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
Bonpoc: Kakre HHCTpYMEHTBI CIIeyeT UCTIONB30BaTh Atk 00paboTKH 1
BHU3yaJIN3allMy JAHHBIX O YACTOTHBIX XapaKTEPUCTUKAX YCUIIUTENA?

1. TaGnuuHsIii Iporieccop

2. CneuunanusupoBanHoe 110 s snexkTpopaauon3mMepeHuit

3. IIporpammsl st co3qaHus AUarpaMm

4. ba3sl faHHBIX
IIpaBuiabHble 0TBeTHI: 2. CrienmanuzupoBanHoe 110 mis
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3NIEKTpOpaguon3Mepenui, 3. [TporpaMmsl 7151 CO3AaHUS TUarpaMm
O6ocHoBanme: Crienmanusuposansoe 10 ans
IEKTPOPATUOU3IMEPEHUH TIO3BOJISIET TOYHO aHAIU3UPOBATH YaCTOTHHIE
XapaKTEPUCTUKHU U IPYrUe HapaMeTphl, a IPOrpaMMBbl I CO3MaHuUsd
nuarpamm 3(QpQeKTUBHO BU3yaTU3UPYIOT PE3yIbTaThl, Aefas UX
TMOHATHBIMU IS aHaJIn3a U MPC3CHTAUU.

HNucrpykuus: [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K
KKIO0W MO3UINH, TAHHOW B JIEBOM CTOJOIIE, TOA0epUTe
COOTBETCTBYIOILYIO TIO3UIINIO B IIPaBOM CTOJIOLE.
Bonpoc: ConoctaBbTe METOABI 00OPAOOTKHU TaHHBIX C MX IPUMEHEHUEM.

1. KoppensaunoHHbIi aHATU3

2. YacToTHbIN aHAIN3

3. PerpeccuoHHbIN aHATU3

4. JlecKpuIITMBHAsl CTaTUCTUKA
a. Onenka B3auMOCBSI3el MeX Ay repeMeHHbIMU b. ccnenoBanue
OCHOBHBIX TEHACHIMH B JaHHBIX ¢. OmnpeieeHue 3aKOHOMEPHOCTEN B
M3MEHEHUH napaMeTpoB no BpeMeHH d. MccnenoBanue pacnpeneneHus
Y OCHOBHBIX XapaKTEPUCTUK JAHHBIX
CoorBercTBHe: 1 -a.2-c.3-b.4-d.

HMucrpykuus: [Ipounrtaiite TEKCT U yCTAHOBUTE MOCIEA0BATEIBHOCTD.
3anuiuTe COOTBETCTBYIOUIYIO MOCIIEI0BATEILHOCTD OYKB ClieBa
HaIpaso.

Bomnpoc: YcranoBuTe nociie1oBaTeIbHOCTh IArOB JJIsl CTATUCTUYECKON
00pabOTKH JAaHHBIX FKCIIEPUMEHTA M0 U3MEPEHUIO YCUIICHUS! aHTCHHEI.
a. [IpumeHeHune neCKpUNTUBHOMN cTaTUCTHKU b. COOp JaHHBIX C.
Busyanu3zanus pe3ynabTatoB d. AHaIM3 BO3MOXKHBIX BEIOPOCOB U
AHOMAaJIN

IIpaBuiabHas MoCJIeI0BaTEIbHOCTD: b, d, a, C

HNucrpykuus: [IpounTaiiTe BOpoc u JaiTe pa3BEpHYTHIN OTBET.
Bonpoc: OnumuTe, Kak JOKEH MPOBOAUTHCS aHAIM3 U 00padoTKa
JTAHHBIX TOCJIE€ CEPUN IKCIIEPUMEHTOB 110 U3MEPEHHUIO IIIYMOBBIX
napaMmeTpoB paauonpueMHuka. Orser: Ilocie cepun usmepenuit
IIYMOBBIX MTapaMeTPOB pPaIuONpUEMHUKA HAUMHAETCS 00padoTKa
JAHHBIX C MPOBEPKH HA HAJIMYKE BHIOPOCOB M aHOMAJIMIA, 4TO MTOMOXKET
UCKJTIOYUTH OIIMOOYHBIE WM HEPENPE3eHTaTUBHbIE JaHHbIE. 3aTeM
clenyeT CTaTUCTUYECKUI aHaJIu3, BKIIFOYAIOIUI pacyeT CPEeIHUX
3HAYEHUM, CTAaHJAPTHOTO OTKJIOHEHUS U APYTUX JECKPUIITUBHBIX
CTaTHCTHUK JIJISl OIEHKU OOIIel cTaOMILHOCTH U BapraOeTbHOCTH
M3MEpPEHHBIX 3HaueHul. [locne cTaTucTHYecKoro aHaian3a NpoBOIUTCS
CHEKTPaJIbHBIN aHaIU3 AJIs ONPEAEIEHUS YaCTOTHBIX XapaKTEPUCTHK
nryma. Bee pe3ynbrarhl 10KHBI ObITH BU3YAIU3UPOBAHBI C TIOMOIIBIO
rpaduKOB U JUarpaMM, KOTOPbIE HATJITHO AEMOHCTPUPYIOT
pacnpe/esieHne IIyMOBBIX XapaKTepUCTUK U X BIUSHUE Ha padoTy
ycrpoiicTBa. @UHANBHBIN 3Tal BKIIIOYAET HOATOTOBKY IOAPOOHOTO
0T4YeTa, KOTOPhIH 0000111aeT METOABI U3MEPEHHUSI, MPOIIECC OOPAOOTKH
JAHHBIX U KJIIOUEBBIE BHIBO/IBI, IOAKPEINIEHHBIE AHAIUTUYECKUMU
JTaHHBIMU U BU3YaJIbHBIMHM MaTepHallaMu. ITOT OTYET JIOJIKEH ObITh
TOTOB K MPEJCTABICHHIO I TEXHUYECKOTO ayIuTa WK MyOIUKaluy B
Hay4YHOM XKypHaJe.

HNucrpykuus: [IpounraiiTe TeKCT, BEIOSPUTE MPaBUIIHHBIN OTBET U
3aMMIINATE apPTYMEHTHI, 000CHOBBIBAIOITHE BHIOOP OTBETA.
Bonpoc: Kakoii u3 cienyomux METOA0B SBIIETCs Hanbosee
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3 PexTUBHBIM 1151 00pabOTKH OONBIINX 00HEMOB JaHHBIX B
COBPEMEHHBIX PAIMOTEXHUIECKUX CUCTEMAaX ?

1. PyuHoli aHanu3 JaHHBIX

2. Hcnonp30oBaHUE SJIEKTPOHHBIX TAOIHII

3. ITlpumeHeHUE MAITMHHOTO OOYyYCHHS

4. XpaHeHUe JaHHBIX Ha JIOKAJIBHBIX CepBEpax
IIpaBuabHbIii oTBeT: 3. [[pMeHeHNE MAIITMHHOTO O0YyYCHHS
O0ocHoBanue: MammHaHOe 00y4YeHHe T03BOISIET H3PPEKTHBHO
00pabaThIBaTh M aHATU3UPOBATH OOJIBIIHE O0BEMBI IAHHBIX, BHISBIISITH
CKPBITHIC 3aKOHOMEPHOCTHU ¥ TPEH/IBI, YTO 3HAYUTEILHO MOBHIIIACT
3(PEKTUBHOCTD PATUOTEXHUYECKUX CUCTEM.

HMucrpykuus: [Ipounraiite TekcT, BEIOEpUTE MPaBUIbHBIC BApUAHTHI
OTBETa U 3allUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
Bonpoc: Kakue 13 cneayronmx TEXHOIOTHH MOKHO MCIIOIb30BaTh [
3alUThl ”HGOPMAIUU B PaJUOTEXHUUYECKUX CHCTeMax?

1. IudppoBanue qaHHBIX

2. Hcnonb3oBaHue naposei

3. @unbtpauus [P-agpecos

4. PenaktupoBanme gororpaduit
IIpaBuabHble oTBeTHI: 1. [llndpoBanue nanusbix, 2. Mcnonb3oBanue
naposieit, 3. ®unbrpanus [P-agpecon
O6ocnoBanme: I1lndpoBanue 1aHHBIX, UCIIONB30BAaHHUE MTAPOJICH U
bunsTpanus [P-anpecoB sBust0TCS 3G HEKTUBHBIMU METOIAMU
obecrnieueHus MHOOPMAIIMOHHON OE30MACHOCTH B PAIMOTEXHUYECKUX
cucreMax. PegaktupoBanue ¢ororpaduii He OTHOCUTCS K METOIaM
3aIU Tl H)OPMALIUH.

HNucrpykuus: [IpounTaiite TEKCT U yCTaHOBUTE COOTBETCTBHE. K
KXKI0W TO3UINH, TAHHOW B JICBOM CTOJIOIIE, TOJ0epUTE
COOTBETCTBYIOILYIO TIO3UIINIO B IIPaBOM CTOJIOLE.
Bomnpoc: YcraHoBUTE COOTBETCTBUE MEKY TUIIAMHU IIPOrPAMMHOTO
oOecrieueHns U UX MPUMEHEHUEM B PaJIMOTEXHUYECKUX 3a/1adax.

1. MATLAB

2. AutoCAD
3. Microsoft Excel
4. Python

a. MO,Z[CHI/IpOBaHI/IC U CUMYJIALUA

b. UepTexxu U MPOCKTUPOBAHUE

c. Agamus JAHHBIX U CO3JaHUC OTYECTOB
d. IIporpaMMupoBaH#e U aBTOMATH3ALUS
CoorBercTBHe: 1 -a.2-b.3-c.4-d.

HNucTpykuus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MOCJIEA0BATEIBLHOCTb.
3anuIuTe COOTBETCTBYIONIYIO MOCIIEIOBATEILHOCTD OYKB ClieBa
HaIpaBo.

Bomnpoc: YcraHoBuTe NpaBUIIbHYIO MOCIEI0BATENBHOCTD IATOB IS
aHaliM3a PaAuoOTEXHUYECKUX JIaHHBIX ¢ ucnoiib3oBanueM MATLAB. a.
HNmnopt naHHbIX

b. O6paboTka JaHHBIX

¢. Busyanuzanus pe3ysbTaToB

d. UnTepnperanus TaHHBIX

IIpaBuiabHas MocCjae0BaTEIbHOCTD: a, b, ¢, d

Hucrpykuus: [IpounTaiite TEKCT U 3aNIUIINATE PAa3BEPHYTHII
000CHOBaHHBII OTBET.




Bomnpoc: Onumunre nporecc UCnojib30BaHUsI COBPEMEHHBIX
WH(GOPMAIIMOHHBIX TEXHOJIOTHH [T pa3pad0TKH PauOTEeXHUIECKOM
cuctembl. Kakve HHCTpYMEHTBI M METO/IbI BbI ObI MPUMEHUIIN, U KaK OHU
CIOCOOCTBYIOT PEIICHHUIO PO eCcCHOHATBHBIX 3a/1a4?

OT1Ber: Pa3zpaboTka paguoTeXHUYECKONH CUCTEMBI C UCTIOJIB30BAaHHEM
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA BKIIIOUAET HECKOJIBKO
stanoB. CHayana Heo0XoquMo coOpaTh U UMIIOPTUPOBATH JAHHBIE,
ucnonb3yss MATLAB unu Python. Jlanee npoBoautcs o0padoTka
TAHHBIX, BKJIIOYas (GUIbTPALUIO, aHAIU3 U MOJIETIMPOBaHHUE. 3aTeM
pe3yabTaThl BU3YAIM3UPYIOTCS C MOMOIIBIO crienranu3upoanHoro 110,
Harpumep, MATLAB wnu Excel, qist mydiero noHnManust u
WHTEpIIpeTaluu JaHHbIX. [IporpaMMHoe obecrieueHue st
MPOEKTUPOBaHUsA, Takoe Kak AutoCAD, ucnons3yercs 11l CO3JaHusl
YepTexKel U CXeM. DTU UHCTPYMEHTHI K METO/IbI 00ECTIeUnBaIOT
TOYHOCTD, 3 (PEKTUBHOCTH U OE30MACHOCTH Ha BCEX JTAIax pa3paboTKu
paIuOTEXHUYECKON CHCTEMBI, CITIOCOOCTBYS PEIICHHIO
po(eCCHOHAIIBHBIX 3a71a4.

HNucrpykuus: [IpounTaiite TekcT, BBIOEpUTE TPABUILHBIN OTBET
3aMMIIATE apPTYMEHTHI, 000CHOBBIBAIOIITHE BHIOOP OTBETA.
Bomnpoc: Kakoii moruueckuii 31eMeHT MOKET UCIOIb30BaThCs AJIs
peanuzanuu RS-tpurrepa?

1. Hckmouaromee NJIN

2. Ilrpux Hleddepa

3. Jloruueckoe cioxeHue

4. Huseprtop
IIpaBuasHubiii oTBet: 2. [lTpux Hleddepa
Oo6ocnoBanue: [tpux Hleddepa — 3TO TOTHUECKHI FTIEMEHT,
BBITIOJIHSIFOLIUH OTIEpalKIO JIOTHUYECKOTO YMHOXKEHUS, C TIOCIEYIOIeH
uHBepcuei pesynprata. OH sABIsSETCS 0a3UCHBIM JIOTHYECKUM
AIIEMEHTOM, T.€. Ha €r0 OCHOBE MOXET OBITh MOCTPOCHA JTH00ast
nudposas cxema.

HMucrpykuus: [Ipounraiite TekcT, BEIOEpUTE NMPaBUILHBIC BAPUAHTHI
OTBETa U 3allUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
Bonpoc: Beibepure, kakue U3 NEPEeUUCICHHBIX BBIPAKCHUH SBIISIOTCS
3aKOHaMU OYJIeBOM anreOpsl

1. 3aKOH UCKIIOUYEHHOTO TPETHETO

2. 3aKoH ABOMHOIO OTPULIAHUS

3. 3akoH BCEMHPHOTO TSATOTEHHUS

4. Teopema ne Moprana
IIpaBuabHbIe 0TBeTHI: 2. 3aKOH JABOMHOrO oTpulianus, 4. Teopema nie
Moprana.
O06ocHoBaHMe: 3aKOH UCKIIIOYEHHOIO TPETHETO SIBIISAETCS aKCUOMOM, a
HE 3aKOHOM OyJeBoil anreOpbl. 3aKOH BCEMUPHOTO TATOTEHHUSI SIBJISIETCS
(bU3MYECKUM 3aKOHOM, a HE 3aKOHOM OyJIeBOM anreOpsl.

HNucrpykuus: [IpounTaiite TEKCT U yCTaHOBUTE COOTBETCTBHE. K
KKI0W TO3UINH, TAHHOW B JICBOM CTOJIOIIE, TOJ0epUTE
COOTBETCTBYIOILYIO TIO3UIIUIO B IPABOM CTOJIOIIE.

Bonpoc: ConoctaBbTe U(PPOBBIE YCTPOMCTBA U PE3yIbTAT UX PAOOTHI
MynbTUILIEKCOD

Heumdparop

[TapannenbHbINA pEruCTp

D-tpurrep

bl
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a. 3anmuch WM XpaHeHHe OHOTO OuTa nHpopManuu b. XpaHneHue
MHOTOpa3psAAHOTO ABOMYHOrO yucia. ¢. Kommyranus N BXOIHBIX
CUTHAJIOB Ha eAMHCTBEeHHBIN Bhixo d. [IpeoOpa3oBanre ABOUYHOTO
KOJ1a B HEJJBOUYHBI.

CoorBercTBHe: 1 -c.2-d.3-b.4-a.

HNucrpykuus: [Ipounrtaiite TEKCT U yCTAaHOBUTE IIOCIIEN0BATEIBHOCTD.
3anuiuTe COOTBETCTBYIOUIYIO MOCIIEI0BATEILHOCTD OYKB ClieBa
HaIpaso.

Bonpoc: YcranoBuTe nociieJoBaTeIbHOCTb 3TANOB aJropuT™Ma CUHTE3a
KOMOMHAIIMOHHOTO yCTpoiicTBa. a. CocTaBleHNE TaOIHIIBI HCTHHHOCTH
b. CocTaBieHue JJOru4eckoil GyHKIUU ¢. MUHUMH3AIUS JTJOTHUECKON
¢ynkuuu d. Onucanue J0ruku paboThl YCTPOUCTB

IIpaBusibHas MocJeA0BaTEJIBLHOCTS: d, a, b, C

HNucrpykuus: [Ipounraiite BOIpoC U JalTe pa3BEPHYTHIM OTBET.
Bonpoc: O0bsicHUTE coflep)kaHNe ¥ Ha3HAYEHUE TIEPBOTO dTara
QITOPUTMA CHHTE32 KOMOWHAIIMOHHBIX YCTPOUCTB.

OTBeT: ANTOPUTM CHHTE3a KOMOMHAIIMOHHBIX YCTPOWCTB HAUNHACTCS C
OMMCaHUs 33/1a4U, ONPECICHHS KOJIMYECTBA BXOI0B U BBIXO0B
OyIylIero ycTpoiucTBa U Y€TKOTO ONpeAeNeHUS JIOTUKH paOOThI
YCTPOMCTBA, CIIOCOOa KOJUPOBAHUS BXOJHBIX TAHHBIX U METO/A
OTOOpaXEHHS Pe3yJabTATOB €ro padboThl. [[1s 0THOTO U TOTO Xe
YCTPOMCTBA BO3MOKHA Pa3IMyHAsl CXEMOTEXHUUYECKAsl peaan3alus,
KOTOpas 3aBUCUT OT Pe3yJbTaTOB MEPBOrO ITana aJropuTMa CHHTE3a.

[TepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYUYaIOIMXCS 3a0YHON (POpMBI
oOydeHus1, IpeCTaBIeHbI B Tabmuie 19.

Ta6mmma 19 — [lepedeHb KOHTPOIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  IMPOLEAYpbl  OLEHUBAHUSA
UH/MKATOPOB, XapaKTepU3YIOIIUX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax ['YAIIL, pernameHTUpyOIIUX NOPSAOK M MPOLEAYPY
IPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTecTalluy o0ydaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl O0yJarOIIUXCs 0 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs I OOYYArOIIMXCS 10 OCBOCHHMIO JIGKIIHOHHOTO
Marepuaa .

OcHOBHOE Ha3HA4Y€HHE JIEKIMOHHOTO MaTepuana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE HM3JIOKEeHHE yueOHOoro marepuaia. HasHadueHune COBpEMEHHOM JEKIUH B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHMIO MO TEME, & B OCBOCHUU
(dyHaaMeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEUIIMX
JOCTH)KEHUI Hay4HOM MbIciau. B yueOHOM mporecce JEKIUs BBINOIHAET METOJO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIHMs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKPETHOW 00sIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEJIbHOE MPEACTaBIEHHE O IUCLMILIMHE,
[IOKa3bIBACT B3aUMOCBS3b C APYTMMHU AUCLUIUIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa:

— TIIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OIPEAEIIIEeTCS LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;




— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEIEM;

— pa3BuTHE NPO(PECCHOHATBHO-ICIOBBIX  KAauecTB, JIIOOBH K  TpeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIICHHS.

— TIOSIBIIEHHUE HEOOXOAMMOr0 MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETTLHOU PabOoThI;

— TIONy4YeHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKHM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS Ha ONMKANIINE TOIBL;

— HAYYHTHCS METOIMYECKH 00padaThiBaTh MaTepHai (BBIACIATH TJIABHBIC MBICTH H
MOJIOKEHHUsSI, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B  Pa3JIHMYHBIX
dopmynHupoBKax);

—  TIOJyYCHHE TOYHOTO TOHMMAaHUS BCEX HEOOXOIUMBIX TSPMUHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JAEMOHCTpalMed ClaiioB U
UCIIONIb30BAaHUEM pa3[aTOYHOrO0 MaTepuaia MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
OCOOCHHOCTSIX MPUMECHECHHS OT/ICIBHBIX TEMATHK IO TUCITUILIAHE.

11.2. MeTtonuueckne yka3zaHusl i1 OOy4YaIOIMMXCSA IO BBIMOJHEHUIO JIA0OPAaTOPHBIX
pabot

B xoxe BwmmomHeHUs m1abopaTOpHBIX pabOT OO0y4aromUWCS MOJDKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAMKON M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEPUCTHKOW 0Oydaromerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 3KCIEPHUMEHTAbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51abopaTtopHBIX paboOT 0O0y4aromUMCs SIBISETCS HEOTHhEMJIEMOH YacThio
U3y4eHMs] JUCLMIUIMHBL, OIpenenseMoi ydeOHbIM IUIAHOM, M OTHOCUTCS K CpEICTBaM,
00eCTeynBaOIIUM peIIeHUE CIeTyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOLIECCOB, SIBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHEe, PAa3BUTHE M JEeTallM3alls TEOPETUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JCKLUSAX;

— ToJIyueHHE HOBOM MH(OpMAINH [0 N3Y4aeMOH THUCIUILINHE;

— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ J1a0OpaTOpHBIM
000py0BaHUEM U IPUOOpaAMHU.

3aanue ¥ TpeboBaHUs K IPOBEICHUIO JTa00PATOPHBIX paboT

Ilepen  BblmonHeHueM  J1a0OpaTOPHBIX  pabOT  CTYHEHT  JODKEH  HM3Yy4uTh
COOTBETCTBYIOIIMK TEOPETUYECKUU Marepwall, a TakkKe TONy4yuTh Y MPEnoaBaTes
WHAMBUAyaJIbHOE 33/JaHHe, KOTOpoe OH OyAeT BBHINOJHATH B Mpolecce MPOBEICHUS
1abopaTopHOil paboTHI.

Crpykrypa u dopMa oTyeTa o 1abopaTopHOii paboTe

bnaHk TUTYNBHOTO JHCTa OTYETa O JIabopaTopHOIl pabore pacnosiokeH Ha caiite ['YAIL
http://guap.ru/guap/standart/titl_ main.shtml. Otder momxeH ObITH OdOpMIIEH IO MpaBHIIAM
0 OpMIICHHS TEKCTOBBIX JTOKYyMEHTOB B cooTBeTcTBUU ¢ ['OCT 7.32-2017.

TpeboBanust k ohopMIIEHUIO OTYETa O JIabopaTOpHOU paboTe

Otuer o mabopaTropHOil paboTe MODKEH COACpX,aTh CBEIEHUS, HLTIOCTPUPYIOIIUE
BBITIOJITHEHHE CTYJIECHTOM J1abopaTopHOl pabOThI: Ieibh pabOThI, ONMUCAaHWE JTAaOOpPATOPHOU
YCTaHOBKH, UHANBUAYAILHOE 33/IaHUE, MPOIIECC BHITIOTHEHHS paOOThI, pe3yIbTaThl H3MEPEHUH,
HEOOXOUMbIE PACUETHI, BHIBOIBI.

11.3. MeTtonuueckne yka3zaHus Il OOYYAIOIIMXCS 110 MTPOXOXKICHUIO CaMOCTOATEILHOMN
paboThI

B xone BeIMOSHEHUSI CaMOCTOSITEIPHOW PabOThI, 00yJarONTUiCs BHITIOJHAET PaboTy 1o
3aJIaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE MpErojaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTusl.



Jnst oOyyaromuxcst 1mo 3a04yHOd (opme OOydeHHs, caMmOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO PaboTYy.

B mporecce BHIMOTHEHHSI CaMOCTOSTENLHON paboThl, y obOydaromerocs GopMUpYeETCs
nenecooOpa3Hoe IMIaHUpOBaHUE PaboUuero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUU, OOECIIEYMBACT BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT TIOJYYUTh HABBIKM TOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHHI.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTty
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOJIUYECKUN MaTepHal 1Mo TUCIHUILIHNHE;

— METOJUYECKHE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOM (hopMe 0OyueHUs).

11.4. Meronuueckue YyKazaHus s OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAET KOHTPOJIb KayeCTBAa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEIbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texkymuii KOHTPOJb YCHEBAEMOCTH OCYILECTBIISETCS B TEUEHHE BCEro CEeMecTpa
(cemecTpoB) Ha 1a0OPATOPHBIX 3aHATHSX 110 HECKOJIBKHM KPUTEPUSIM:

1. KonnuecTBO 1a0OpPaTOPHBIX padOT, KOTOPOE CTYAEHT yCIEd BBINOJHUTH U 3alIUTUThH
KaK B OTBEJCHHBIE JIJISl 3TOT0 KaJEeHIapHbIE CPOKH, TAK U B TEUEHHE CEMECTPA B LIEJIOM.

2. TeMHI U Ka4yeCTBO BBINOJIHEHMs JIAOOPATOPHBIX PabOT, T.K. YCIEUIHOE BBIMOJIHEHUE
7a00paTOpHBIX pabOT CTYIEHTOM BO3MOYKHO TP COOTBETCTBYIOIIEM OCBOCHHMH TEKYILETrO
JEKIIMOHHOT'O M MTPEbIIYIIEro J1adopaTopHOro MaTepuaila.

3. OLIEHKM, MOJYYEHHBIC CTYJCHTOM IO PE3YNIbTaTy 3alIUThl KaXIOW J1abopaTopHOIi
paboTHI.

Hcnonezyemas B I'YAII monynpHo-peiiTuHroBas cuctema (cM. [lonoxenne «O Tekyiem
KOHTpPOJIC YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu cryfaeHToB 'Y AII, obywaromuxcst mo
nporpaMMbl  Beicuiero oOpaszoBanusi» U llomoxenne «O MOIyIbHO-PEHTHHIOBOH CcHCTEME
OIICHKM KauecTBa yueOHOW paboThl ctyneHtoB B ['YAII») mpemycmarpuBaeT GopMupoBaHue
UTOTOBOW OLIEHKH Ha OCHOBE MPOXO0KJEHUS TEKYILIEr0 KOHTPOJIS YCIEBAEMOCTH (B CEMECTPE) U
MPOXOXKICHHUSI TPOMEXKYTOUHOM arrecranuu (ceccus). bamnbel, oTBeneHHble Ha paboTy B
CEMECTpE, HAYMCIAIOTCA 3a IOCEHICHHE JIEKIMOHHBIX 3aHATHUM W BBIIOJHEHUE U 3aIIUTY
71a00paTOpHBIX padoT, MPUUYEM KOJUYECTBO OAJIJIOB 3aBHCHUT OT OLIEHKH, MOJIyY€HHOH 3a 3aILUTy
Kax/10i 1aboparopHoii paboTsl. [To3TOMY UTOrOBasi OIleHKa MOXET OBbITh HIJKE MOJyYeHHOH Ha
IPOMEKYTOUHOW aTTeCTallMM MpH CJIA0bIX W/WIM HENOJHBIX BBINOJIHEHUH U 3alluTe
1ab0opaTOPHBIX pabOT B TEUEHUE CEMECTpa.

11.5. MeTtonuueckue ykazaHUs I O0YYAIONMIUXCS O MPOXOKIACHUIO TPOMEKYTOUHOM
aTTeCTaIUU.

[Ipomexyrounas  arTectauus  OOydalolIUMXcsl — MpeAycMaTpUBAaeT  OIICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB O0y4YeHHs MO auciuruiHe. OHa BKIIIOYAET B
ceost:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYUYEHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHUS
yueOHOW TUCHUIUIMHBI B LEJIOM WM IPOMEXYTOUHas (110 OKOHYaHWU CEMECTpa) OLIeHKa 3HAHUI
00yJaromuMcs 10 OTAEIBHBIM pa3jeliaM TUCIUILIMHBI C aTTECTAlMOHHON OIICHKOW «3a4TCHO»
WIH «HE 3aU4TEHOY.

3aueT mpemxycMaTpuUBaeT MPOBEPKY CHOPMUPOBAHHOCTH BCEX 3a/JIaHHBIX HHIUKATOPOB
koMmretreHIm  («3HaTh», «YMeTh», «Bmamerb») ©  COCTOMT W3 TpeX BOMPOCOB
TEOPETHUUECKOTO(«3HaTh»), MPAKTUUYECKOTO («YMeThy»), npukiaaHoro («Biamers») Ha ocHOBe
CITMCKa BOMPOCOB U3 Ta0.16.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmMy JTUCIUTUIUHBL

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




