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1. Heap, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00YYEeHHUs 10 JUCHUIIIMHE

L[GJIBIO OCBOCHHWA AHMCHUIIIIMHBI «OCHOBBI CKBO3HOT'O IMPOCKTUPOBAHUA B
QJICKTPOHHUKEY  ABJLICTCA  ITOJYYCHHC 3HAaHUU B obOnactH p8,3pa6OTKI/I )41
IMPOCKTUPOBAHUA 3J'I€KTpOHHOI>i TCXHUKH C HUCIIOJIb30BAHHUECM CHCTCM
ABTOMATHU3HUPOBAHHOI'O ITPOCKTUPOBAHUA

3ajgavuaMu TUCHUILINHGI SIBIISIOTCS

- OCBOCHHME CHCTEMbI aBTOMATU3UPOBAHHOTO MPOCKTHUPOBAHUS SJIECKTPOHHBIX
W3S,

- OCBOEHHE METOJOB MATEMAaTHUYECKOTO MOACIUPOBAHUS DJIIEKTPOHHBIX
KOMIIOHEHTOB;

- mpuoOpeTeHre 3HAaHWK M HaBBIKOB aBTOMATH3HMPOBAHHOI'O MPOCKTHPOBAHHUS
ANEKTPOHHBIX  CPeACTB HW  opopMIICHHS  TrpadUuecKol  KOHCTPYKTOPCKOM
JIOKYMEHTAIIUH;

- MpUOOpPETEHNE 3HAHUN U HaBBIKOB Pa3pa0OTKU IMEYATHBIX IIjIaT.

KomriereHInM 1 MHIUKATOPBI, popMupyeMble y 00YUatOnuXCs:

KOI[ 1 HAMMCHOBAHHUEC KOMIICTCHII N KOI[ N HAMMCHOBAHUEC HHIAMUKATOPA

OIIK-2 Criocoben CaMOCTOSTENIBHO
IPOBOANTH 9KCIIEPUMEHTAIbHBIC
WCCIIEIOBAaHHS U UCTIOJIb30BATh
OCHOBHbIE TIpUeMbl  00pabOTKHM U
MPEJICTABIICHHS MTOJYYCHHBIX JTaHHBIX
OIIK-4 Cnocoben nonumars npunuunsl | OIIK-4.2  Bnageer HaBbIKaMH — PUMEHEHHS
paboThI COBPEMEHHBIX | IIU(PPOBBIX TEXHOJOTHHA IS pEIIeHUs 3a1ad
MHPOPMALIMOHHBIX  TEXHOJOTMH U | IpOECCHOHATIBHON JEATENbHOCTH C YYETOM
WCTIOJB30BaTh WX IS PEUICHHs 3a7ad | OCHOBHBIX  TpeOoBaHMH  WH(POPMAIMOHHOM
poeCCHOHATILHOM 1€ TeIbHOCTH 0€30MacHOCTH

OIIK-2.3 CnocobeH  NPUMEHATh  METOJbI
aHaJIM3a, MOJICTUPOBAHUS, TEOPETUUYECKOTO H
HKCIIEPUMEHTATILHOTO HCCIIEN0BAHUA npu
perreHny TpoheCCUOHATBHBIX 3a1a4

2. Mecto aucuuninHbl B cTtpykrype OIl
[IpenmecTByronme AMCUUTIINHBI
b51.0.04.04 OcHOBBI TPOEKTHOM AEATEIBHOCTH;
b1.0.11 UndopmanmoHHo-1uPpOBEIE TEXHOIOTUY;
b1.0.15 NnxeHnepHoe NpOEKTUPOBAHNUE;
b1.0.16 ®usnueckre 0CHOBBI AIEKTPOHUKH;
b1.0.19 CxemoTexHHUKA;
b2.0.01(Y) YueOnas mpakTuka (0O3HAKOMHUTEIIbHAS).
[Tocnenyromuye AUCIHUILTAHBI (MOIYIIN):
b1.B.J13.02.01 ITpomsbliisieHHAs 3JIEKTPOHUKA



3. CTpyKTYypa M cofep:KaHue AUCHUTLTUHbI
3.1. CTpykTypa IMCUMILINHBI
Jlnst ouHo popMbl 00yUeHUSI

Bun yuebHo# paboThl Bcero | Bcero Cemectp(bl)
3E 4acoB 6
OBIAA TPYAOEMKOCTD JUCLHUIIJIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 58 58
AYJIUTOPHAS PABOTA 1,28 46 46
Jlexun 0,5 16 16
[IpakTryeckue (CEMUHAPCKHE) 3aHATUS - - -
JlaGopaTopHbIe pabOTHI 0,83 30 30
CAMOCTOSTEJIbHA I PABOTA OBYUAIOILETOCS | 1,72 62 62
[IpopaboTka yueOHOTO MaTepuaa 0,72 26 26
KypcoBoli npoekT - -
KypcoBas pabdota - -
[ToaroToBKa K MPOMEXKYTOUHOU aTTECTAIIUU 1 36 36
[TpomexxyToUHAas aTTeCTAINS: 3

3.2. Conep:xkanue IUCHUIUIMHBI, CTPYKTYPHPOBaHHOEe IO pa3jaejaMm H
BH/IaM 3aHATHI

Paznensl Pacnpenenenue @opmbl 1 | THIEKCHI THAUKATOPOB
TIACIIATUTHHEI 2 TPYJOEMKOCTH TI0 BUJAM BUJT GopMHupyeMbIX
§ y4eOHOI paboThI KOHTPOJIS KOMITeTSHITHIA
o =~ O : O
C | ElElEE
Paspmen 1. Konnenmmmst | 20 4 8 - 8 TK1 OIIK-2.3 3, OIIK-4.2 3,
POCKTUPOBAHHSI OIlK-4.2 B
ANEKTPOHHBIX
CPEJICTB
Pasnen 2. 26 6 12 - 8 TK2 OIIK-2.3 Y, OIIK-2.3 B,
ABTOMaTH3aIUA OIIK-4.2 Y, OIIK-4.2 B
CXEMOTEXHUYECKOTO
MTPOCKTHPOBAHHUS
Pasnen 3.1 26 6 10 - 10 TK3 OIIK-2.3 3, OIIK-2.3 Y,
TTporpamMMHbIe OIIK-2.3 B, OIIK-4.2 3,
OIIK-4.2 Y, OIIK-4.2 B
cpenctBa pa3paboTKu
ANEKTPOHHBIX CXEM
DK3aMeH 36 36 oM OIIK-2.3 3, OIIK-2.3 Y,
OIIK-2.3 B, ONIK-4.2 3,
OIIK-4.2 ¥V, OIIK-4.2 B
HToro 3a 6 cemecTp 108 16 30 - 62
UTOTO 108 16 30 - 62

3.3. Conep:kaHue IMCUUIIMHBI
Paznen 1. Konnenius npoeKTHpOBaHUS SJICKTPOHHBIX CPEJICTB.




Tema 1.1. Knaccuduxaius 00beKTOB ¥ BUIOB POSKTUPOBAHUS B DIIEKTPOHHUKE
Paccmampuearomes knaccuguxayus s1eKmpoHHbIX cpeOCms U ux 21eMeHmos,
8UObL U CMAOUU NPOEKMUPOBAHUSL 8 INEeKMPOHUKE.

Tema 1.2. HOI[BT&HI)I CXCMOTCXHHYCCKOT'O ITPOCKTUPOBAHMA B 3JICKTPOHUKC.

Pacwwampuea;omc;z nocieoo8amebHo 6blNnoJIHAEMDblE amanvl
cxemomexHuieckoeo npoekmupoeaHusd 6 9JeKMmMpPOHUKe — CuHmes, aHAjlus,
napamempuvdecKkas onmumMusayusl Cxemaol.

Tema 1.3. Uepapxust KOHCTPYKTOPCKOTO MPOECKTUPOBAHUSA B JIEKTPOHHKE.
Paccmampusaromes koncmpykmusrno-mexnono2uueckue ypoeHu 31eKmpOHHbIX
uzoenuil.

Tema 1.4. Meronpl pemieHust 3aJady COBPEMEHHOIO CHHTE3a 3JIEKTPOHHBIX
CPEICTB.

Paccmampusaemcs cucmemnsiii noxoo K cunmesy 31€KMPOHHbIX CPeOCmE Ha
OCHOB€ pa3IUYHbIX 6APUAHINOE CUHMESA.

Tema 1.5. ABTOMaTI/I3aI_[H51 JKU3HCHHOTI'O IUKJIA 3JICKTPOHHBIX PI3I[€J'IPII>1.
Paccmampueaiomc;z OCHOBHblE Smanvl OJHCUZHEHHO2O0 UUKIIA JJIEKNIPOHHbIX
uzoenutl u CUCmemsvl uUx asmomamu3ayuu.

Paznen 2. ABTomMatu3anusi CXeMOTEXHUYECKOTO MPOCKTUPOBAHUS

Tema 2.1. 3agaun ABTOMATU3UPOBAHHOTO CXEMOTEXHHUYECKOT'O
MIPOEKTUPOBAHUS

Paccmampusaromes 3a0aua cunmesa 31ekmpouHOU cxembvl, CUHME3 TUHEUHbIX
U J02UdecKUx YCmpoucms, 3a0aua amaiuza 371eKmpoHHou cxemvl. CospemeHHble
npooaeMbl ABMOMAMUZAYUU CXEMOMEXHUYECKO20 NPOEKMUPOBAHUS YUDPOBBIX CXEM.

Tema 2.2. TpeOoBaHMs K MaTeMaTHYECKUM MOJICIISIM M METOJaM peIICHUS
3a71a4 CXEMOTEXHUYECKOTO MPOCKTUPOBAHUS

Paccmampusaromes sxcnepumenmanvuvle u pacuemuvle Memoovbl peuleHust
3a0a4 cXeMOmMexHu4ecKko20 npoeKmupo8aHusl.

Paznen 3. PazpaboTka n MojietupoBaHue AJIEMEHTOB JIEKTPOHHBIX CXEM

Tema 3.1. DneMEHTHI CXeM 3aMENICHUSI.

Paccmampusaromesa  nezasucumvle u  3a6ucumvie UCMOYHUKU MOKA U
HANpAXCeHusi, — CONPOMuUGeHue,  NpPoBOOUMOCHb,  eMKOCHb,  UHOYKMUBHOCHDb,
MHO20NONIOCHbLE DIEMEHMDL.

Tema 3.2. Moenu macCUBHBIX KOMIIOHEHTOB.
Paccmampusaromes mooenu pezucmopa, konoeHcamopa, 8apuxand, Kamywku
UHOYKMUBHOCMU, MPAHCHOpMaAmopa, Keapyeso2o pe3oHamopa u m.o.

Tewma 3.3. Moaenu noaynpoBOJAHUKOBOTO M TYHHEIBHOTO AHOJA.
Paccmampusaromes mooenu nonynposoonukosozo ouooa, cmabuiumpouna u



MYHHENbHO20 OU00d.

Tewma 3.4. Moaenu TpaH3UCTOPOB U ONEPALIUOHHBIX YCUIIUTENCH.

Paccmampusaromess  mooens Doepca-Monna, 3apsoosas  Mooelb
MPAH3UCINOPA, HETUHEUHAsT MOO0elb NO NOCMOSAHHOMY MOKY, MOOelu HNOaAe8020
MPAH3UCINOPA U ONEPAYUOHHO2O YCUTUMEIIL.

3.4. TemaTuyecKui NJIAH NPAKTUYECKHUX 3aHATHI
JlaHHbIi BUA padOTHI HE NPETYCMOTPEH YUYEOHBIM INIAHOMY.

3.5. TemaTu4yeckui NJI1aH JJadOpPaTOPHBIX padoT

3ansatue 1. Co3manne yCcloBHBIX rpaduaeckux o0o3HaueHM dmeMeHToB B CAIIP

3anstue 2. Paspabotka B CAIIP mocanouHbIX MeCT Ha TICYaTHOM TuIaTe

3ansarue 3. Coznganue snekrpuyeckux cxeM B CAIIP.

3anstue 4. TpaccupoBka neyatHbix mwiat B CAITP.

3ansatue 5. Co3zgaHue CXEMbl ANMEKTPUUECKOW MPUHIMIHAIBHOW U €€ MeYaTHOMN
TUIaThI.

3ansatue 6. Cozmanre cOOPOIHOTO YepTEkKa MEIYATHOTO y3J1a U TIeYaTHOM TUTATHI.

3anstue 7. [lonroroBka BBIXOAHBIX (ailJIOB I MPOU3BOCTBA TICYATHOM TLIATHI.

3.6. KypcoBoii mpoekT /KypcoBasi padota
JlauHbIi BUI pabOTHI HE MPEAYCMOTPEH YU€OHBIM TLUIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OrneHuBaHKEe peE3yabTaTOB OOYYCHHS 110 JHUCHUILIMHE OCYIISCTBISCTCS B
paMKax TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOW aTTECTAIlUH, MPOBOAUMBIX IIO
oabHO-periTuHroBoit cucreme (bPC).

[11kaya OIeHKH pe3yIbTaTOB OOYUCHHS 11O JUCITUILIHHE:

YpoBeHb chOpMUPOBAHHOCTH
WHAMKATOpPa KOMIIETEHIINH
. . Hwuxe .
Boicoknit | Cpennuii Huszkui
3arianu- CpEIHEro
Kon Kon POBAHHBIC ot 85 1o 100| ot 70 10 84 | o1 55 10 69 | 0T 0 110 54
KOMIIe- | WHAWKATOpa pe3yIbTaThI
TEHIUH | KOMIIETEHIIUU | OOYUYEHHUS 10 [lIkana oneHNBaHH
UCIUITIIMHE HEY/I0B-
AHCT YAOBJET- YA
OTJIIMYHO XOopouro JICTBOPU-
BOPUTCIILHO
TCJIBHO
3a4YTEHO HE 3a4TEHO
3HATh:
name: B nomxom | [Jocrarou | Ilimoxo He 3maer
BHIbI ' o0Beme HO TIOJHO | OPUEHTHUD | DJIEKTPOH
S — 3HAeT 3HaeT yeTrcsi B | HbIC
OIIK-2 | OIIK-2.3 p AJIEKTPOHH | JIEKTPOHH | AJEKTPOHH | KOMIIOHEH
KOMIIOHEHTOB H
X ble ble BIX TBl U HUX
KOMIIOHEH | KOMIIOHEH | KOMIIOHEH | ()yHKIIHO
(G YHKIIMOHATIEHO
Tl U WX |Thl U UX |TaXx U UX | HATBHOE
¢ Ha3HauCHHE
¢GyHKIMOH | GYHKIMOH | GYHKIMOH | Ha3HAuYeH




aNbHOE aITbHOE ATHOM ue
HA3HAYCHM | HA3HAYCHW | HA3HAYCHU
e e U
YMETh:
CBoboaHO
A He ymeer
npUMeHsie Cnabo
Ywmeer HCIIOJIB30
T CAIIP OPUEHTHUP
a3pabaTeIBaTh | s MPUMEHAT | o oreq g | 20D
pasp b CAIP |7 CAIIP
JIOKYMEHTAIMI | ohopMIIeH s crocofax s
TUIst ust oopmien
odopmIieH odopmite
W3TOTOBIICHHS JIOKYMEHT | - usi s
3JIEKTPOHHOTO 10020 QD10 b . | BBIXOJIHOM
BBIXOHOU BBIXOHO
y3ia U3TOTOBIIE JOKYMEHT | .
JIOKYMEHT i
T aruu aua ® | nokymenr
AJIEKTPOHH CAIIP M
aIuu
oro y3Ja
BJIAJICTh:
B momHoM | JlocTarou
A [oxo He
obbeme HO TIOJIHO
OIKChIBAaE | BJaJEeT
OIKChIBAaC | BJaJeeT T MATeMATIH
HaBBIKAMU . MATEMATH
MaTeMaTHYECKO MaTeMaTH | 9YeCKH M
MaTeMaTH | 9YeCKH M
rO YeCKH € | MOACIUPO
4eCKH € | MOJCTHPO
MO/JICIIMPOBAHUS MOJICITH BaHUE M
MOJICITN BaHUEC M
AIIEKTPOHHBIX ANIEKTPOHH | AJIEKTPOH
KOMIIOHEHTOR DJEKTPOHH | ONEKTPOHH | _—
BIX BIX
KOMITOHCH | KOMITOHEH
KOMITOHEH | KOMITOHCH
TOB TOB
TOB TOB
3HATH:
C
CBo0OoiHO
OOJIBIITIIM
51 B | HocraTou
KOJIMYECTB
MOJIHOM HO TmomHO | He 3Hnaer
obbeme 3HAeT OCHOBBI
OCHOBBI OIIMO0K
3HaeT OCHOBBI KOHCTPYH
KOHCTPYHPOBaH orpeensie
OCHOBEI KOHCTPYH poBaH Wus
Usl DJIEKTPOHHBIX T OCHOBBI
. KOHCTPYH | pOBaH WS JNEKTPOH
MO TyJIeH KOHCTPYH
pOBaH WS | DICKTPOHH HBIX
poBaH uUA .
AIIEKTPOHH | BIX MoTynei
. | DJIIEKTPOHH
BIX momyned |
OIIK-4 | OIIK-4.2 Moayiei .
MOJTyJIeH
YMETh:
Yetko, 6e3 | Pazoupaer He ymeer
’ P Cnabo y
HEJ0YETOB | Cs B BBITIOTHSAT
OpPHUEHTHD
BBINOJIHSIC | MIPHUHIUIIA b
BBITIOJTHSATH yeTcs, Kak
T X TPacCHPO
TPaCCHPOBKY BBITOJIHSAT
. TPacCUpPOB | TPACCHPOB BKY
MIEYaTHOM IJIaThI b .
19% K{ TeYaTHOM
AIIEKTPOHHOTO . . | Tpaccupos
MEYaTHON | MmevYaTHOM TUIATHI
Omoka Ky
TUTATHI TUTATHI .. | DIEeKTpOH
Me4YaTHOM
AJIEKTPOHH | AIEKTPOHH HOTO
TUTATHI
oro 0yioka | oro Gioka Os10Ka




BJIAJIETD:

CBoboano | JlocraTou
Cnabo

u B |HO momHo | -

MOJTHOM 3HaeT BCe ETCﬂ pB

o0Beme TIPUHITUITBL ZIHTG e Hmerot
HaBbIKaMH paspabatsl | pa3paboTK co CIjAHP MECTO
paboTHI B gAHP BaCT - : > | rpyGie
AUIA paspabOTKI | 5 yortpoHH | 3MEKTPOHH 6 OLIMOKH
AIIEKTPOHHBIX OJIBIIIAM

bIC BIX npu
npubOpoB, KOJINYECTB
CXCMEL I npuOopkI, | MPUOOPOB, oM paspabot

. CXEMBl U | CXeMBI H Ke

YCTPOMCTB . . OIMO0K
PATHUHOTO YCTPOHCTB | YCTPOMCTB paspabarThI SJIEKTPOH
(byHKuHOHANbHO | PA3IHUHOT | PasiIHOr | o O HBIX
ro Haznauenus | © 0 IEKTPOHH CPCIACTE B

GYHKIMOH | (DYHKIIMOH ble CAIIP

AIBHOTO aJIbHOTO

cpeicTBa B
Ha3HAYeHH | HA3HAYEHU | ~)'m
s B CAIIP | s 8 CAIIP
OueHouHblE MaTepUANIbl I  TPOBEACHUS  TEKYIIETO  KOHTPOJS W

IPOMEKYTOUHOM aTTecTauuu npuBefeHbl B [lpunoxenun k paboueil mporpamme

JUCHUITIIUHBI.

[TonHBIN KOMIUIEKT 3aJlaHUl U MaTepuagoB, HEOOXOIUMBIX ISl OLICHUBAHUS
pe3yJbTaToOB OOYYECHUS 10 AUCIUIIIMHE, XpaHUTCS Ha Kadenpe pa3paboTyuka.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHe JUCTHILTHHbI

5.1. YueOHO-MeTOANYECKOE 00ecIeueHue

5.1.1. OcHoBHas nuTeparypa

1. Tpyxun, M. II. KoMmnboTepHOE MOJEIUPOBAHUE U MPOEKTHpOBaHUE PIA:
cucteMHubli moaxoa. Yacte 1 : yueOnuk mist By3oB / M. II. Tpyxun. — CaHkT-

[TerepOypr :
ANEKTpOHHBIN //  JlaHb

https://e.Ianbook.com/book/197548.

CHUCTCMA.

Jlanp, 2022. — 408 c. — ISBN 978-5-8114-8693-9. — Tekcr :

AIEKTPOHHO-OMOIMOTEUHAS

URL:

2. IlpoexktupoBanre (PyHKITMOHAIBHBIX Y3JIOB U MOJYJICH Pagno3IeKTPOHHBIX

CPEICTB

: yueObHoe mocobue mys ByzoB / JI. FO. Mypowmues, . B. Twopun, O. A.

benoycog, P. 10. KypHocoB. — 2-¢ u3n., ctep. — Cankrt-Iletepoypr : Jlans, 2021.

— 252 c.

ISBN 978-5-8114-8814-8.

— TexkcT :

ANEKTpOHHBIN // JlaHb

3NIEKTPOHHO-OnOmoTeunas cuctema. — URL: https://e.lanbook.com/book/181532.
3. KonctpyupoBanue 0J10KOB paJHO3JIEKTPOHHBIX CPEACTB : yueOHOe mocodue
st By30B / JI. FO. Mypowmies, O. A. benoycos, . B. Twopun, P. 10. KypHocoB. —

2-¢ uzn., crep. — Cankr-IletepOypr :

Jlanb, 2022. — 288 c¢. — ISBN 978-5-507-

44388-8. — TekcT : anexTpoHHbii // JlaHb : 2MEKTPOHHO-OMOIMOTEeYHAsl cucTeMa. —
URL.: https://e.lanbook.com/book/226472.

5.1.2.JlonomHUTEBHAS TUTEPATYPA

1. MypomueB, JI. KO. Marematuueckoe obOecrieuenue CAIIP

yuebHoe

noco6ue / JI. FO. Mypomres, U. B. Topun. — 2-e uza. nepepad. u gom. — CaHKT-



[letepOypr : Jlamp, 2022. — 464 c. — ISBN 978-5-8114-1573-1. — TekcT :

ANEKTPOHHBIN //  JlaHb : 2JIeKTpOHHO-OmMOnMotreuHas cuctema. —  URL:
https://e.lanbook.com/book/211466.

2. Caxapos, O. C. ABTOMaTHU3UPOBAHHOE KOHCTPYUPOBAHHUE
PaauodJIEKTPOHHBIX cpenctB : ydebHoe mocodue / FO. C. CaxapoB. — JlyOHa :
['ocynapctBenHblit yHUBepcuteT «JlyOHa», 2018. — 125 ¢. — ISBN 978-5-89847-
544-4, — TekcT : ANeKTPOHHBIN // JlaHb : 2JIEeKTpOHHO-OMOIMOTEYHAs CUCTEMa. —
URL.: https://e.lanbook.com/book/154505.

3. OCHOBBI KOHCTPYHUPOBAHUS U TEXHOJIOTHH MIPOU3BOICTBA

PaIMOAJIEKTPOHHBIX CPeACTB : yueOHoe nmocooue / I'. M. Angonun, A. K. Jlamkoga,
®. B. 3angep [u ap.]. — Kpacnosipck : COY, 2019. — 372 ¢. — ISBN 978-5-7638-
4106-0. — Texkcrt : snekTpoHHBIN // JlaHb : 37EKTpOHHO-OMOIMOTEYHAsT CUCTeMa. —
URL.: https://e.lanbook.com/book/157551.

4. Ko6pun, FO. I1. OcHOBBI POEKTUPOBAHUS DJIEKTPOHHBIX CPEJCTB : Y4eOHO-
Metoaudeckoe mocodbue / FO. Il. Ko6pun, A. K. Konmakor, B. I'. KozmoB. —
Mocksa : TYCVYP, 2006. — 141 c¢. — Tekcrt : anekTpoHHbIN // JIaHb : 31€KTPOHHO-
oubsmoteunas cucrema. — URL: https://e.lanbook.com/book/11383.

5. KO30Ba, B. A. OCHOBBI MNpPOEKTHUPOBAHUSI DSJIEKTPOHHBIX CPEICTB.
KoHcTpyupoBanue 3JEKTPOHHBIX MOJYJIEH TEpBOr0 CTPYKTYPHOTO  YPOBHS:

1abopaTopHbIl pakTUKyM : yuyeOHoe mocobue / B. A. FO3o0Ba. — KpacHospcek :
CoVY, 2012. — 208 ¢. — ISBN 978-5 7638-2421-6. — TekcT : 3aeKTpOHHBIH //
Jlanb : AIIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/6043.

6. 3eneHckuid, B. A. OCHOBBI KOHCTPYMPOBAHHUS, TEXHOJIOTUHA U HANEKHOCTH
PaIMORIEKTPOHHBIX CPEACTB : yueOHoe nocodue / B. A. 3enenckuit, K. . Cyxaués.
— Camapa : Camapckumii yausepcuteT, 2020. — 146 ¢. — ISBN 978-5-7883-1525-
6. — Tekct : snexkTpoHHbIl // JlaHb : 25eKTpOHHO-OUOIMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/188958.

7. IIpoekTHpOBaHKHE PAAUOIICKTPOHHBIX CPEJCTB : yueOHOoe mocodue / A. B.

bespyko, B. B. CmupnoB, A. C. CrykanoBa, H. B. CorHukoBa. — CaHKT-
[TerepOypr : BI'TY "Boeamex" um. JI.®D. Ycrunona, 2019. — 188 ¢. — ISBN 978-5-
907054-89-9. — Tekct: onekTpoHHBI / JlaHb : AIEKTPOHHO-OMOIMOTEUHAS

cucrema. — URL.: https://e.lanbook.com/book/157074.

5.2. UudopmanmonHoe odecneyeHmne

5.2.1. DneKTpOHHBIE U UHTEPHET-PECYPCHI

Ne HaumeHoBaHME 2JIEKTPOHHBIX U HHTEPHET-
Ccbuika
n/m pecypcoB
1 |DnextpoHHO-OMOMMOTEUHAs crcTeMa «JIaHby https://e.lanbook.com/
2 |2nexkrpoHHO-OMOMMOTEUHast cuctema «ibooks.ruy |https://ibooks.ru/
3 |DnekrponHo-6MOIMOTEUHast cuctema «book.ru»  |https://www.book.ru/
4 | DHIMKIIONEINH, CIIOBAPH, CIIPABOUYHUKH http://www.rubricon.com
5 [[opran "OtkpsiTOoe 06pa3oBanue” http://npoed.ru




5.2.2. llpodeccuonanbupie 6a3pl gaHHBIX / HMHOOpMaIMOHHO-CIIPaBOYHbBIE

CUCTEMBI
Ne HaumenoBanue Asbec PesxiM LOCTVIIA
n/n | mpodeccuoHanbHbIX 06a3 JaHHBIX AP AocTI
1 |PoccuicKas HatmOHabHas http://nlr.ru/ http://nlr.ru/
OuoIIMoTEeKA
2 Enunoe OKHO jpoctyna K http://window.edu.ru/ http://window.ed u.ru/
00pa3oBaTebHBIM pecypcam
3 [Web of Science https://webofknowledge.com/ E;trr:]s/://webofknowledge.
4 |Scopus https://www.scopus.com https://www.scopus.com
5 |KubepJlennnka https://cyberleninka.ru/ https://cyberleninka.ru/
Hayunas snexTpoHHas OubnnoTeka - s
6 cLIBRARY RU http://elibrary.ru http://elibrary.ru
HaI_II/IOHaJ'IBHaSI QJICKTPOHHAsA . .
7 GuGnonorexa (HIB) https://rusneb.ru/ https://rusneb.ru/
8 |Texuuueckas OuOIHOTEKA http://techlibrary.ru http://techlibrary.ru
9 [IEEE Xplore www.ieeexplore.ieee.org www.ieeexplore.ieee.org
10 |[Springer Www.springer.com Www.springer.com
11 |«KOHCYIBTaHT ILTHOCH http://www.consultant.ru/ http://www.consultant.ru/
.£.0. JIuen3snoHHoe u CBOOOJHO pPACHPOCTPAHAEMOE MPOrPaMMHOE OOeceyeHue
5.23. 1 6 6
JUCHUITIINHBI
PexBuzuth
Ne | HaumenoBaHue nmporpaMMHOIO
Onucanue MOATBEPKIAOIIUX
n/m obecrieueHus
JOKYMCHTOB
3A0
Microsoft Windows 7|TTonp30Barenbekas CodrlaitnTpeiin
! [Ipodeccuonanpuas (Pro) OTIepallMOHHAs CUCTEMa Ne2011.25486 ot
P patt 28.11.2011  Hewmcko.
paBo. beccpouno
Hg Ke; - nporpaMMHonz CBoOomHast  JTHLIEH3US
2 |Spectrum Software Micro-Cap 12 0DeCIIete M Hencxk. pago.
CXEMOTCXHHUYCCKOI'O
beccpouno
MOJCIIMPOBAHUS
ITakeTr mporpaMMHEIX IIPO, TOB 3A0
Microsoft Office Standard 2007 )Kap HE 5 POAYK 6 "CodrJlaitnTpeiin"
3 |Russian OLP NL C‘;igpo H . o Cce ZN921/2010 ot
AcademicEdition+ HEODROMIMET 1EP104.05.2010  Hemexn,
IIPOrpaMMBbl
npaBo. beccpouno
4 |Bpaysep Chrome Cucrema norcka uHpopmarnuu B(CBoOOAHAS  JIUIICH3HS
CETU UHTEPHET Hewuck. MpaBo.




beccpouno

LMS Moodle

MO nmns >ddexTruBHOrO OHNANH-
B3aMMOJICHCTBHSI TIPENOaBATEIISI
U CTYJCHTA

CsoboHas
Hewucki.
beccpouno

JIMIIEH3USA
MpaBo.

Altium Designer Haxer

IIPOCKTUPOBAHUWA MCYATHLIX I1JIAT

CAIIP Ne3006/2016

30.06.2016 .

IS oT

Delta Design Haxer

IIPOCKTUPOBAHWA IMMECYATHBIX I1JIAT

CAIIP s

6. MaTepI/IaJ'IBHO-TeXHI/ILICCKOG obecneueHne JUCITMITIINHBI

HaunmenoBanue Buna HaumeHnoBanue yueOHOM
yae0HOH paboTHI ayTUTOPHH, [lepeuensr HEOOXOTUMOTO O0OPYTOBAHHS U
CIIelIMaIN3UPOBAHHON TEXHUYECKUX CPEJICTB O0yUCHHS
naboparopuu
Jlexumn VYyeOunas aynutopust s | Crnenuanu3upoBaHHass — yueOHas — meOerb,
MIPOBEACHUS 3aHITHIA TEXHHUYECKHE CPEJCTBA OOYUCHHSI, CITyXKaIlue
JIEKIIMOHHOTO THIA JUIS  TIpeACTaBlieHUus ydeOHOW uHbopmanuu
0oibIION  ayauTopuu  (MYJbTUMEAMMHBIN
IPOEKTOp, KOMIbIOTEp (HOYTOYK), OJKpaH),
JEMOHCTpPAIIMOHHOE 000pyJoBaHue, Y4eOHO-
HarJsAHbIC TOCOOUS.
JlaGopaTopubie |YueOHas maboparopust Crenuanu3upoBaHHOE nabopaTopHoOe
paboThl «JIaboparopust o0opynoBanue no npoduito 1adopaTopuu:
aBTOMATHU3UPOBAHHOTO kommbroTep (20 mT.), KOMMYTalMOHHBIH IKad
aHall3a JEKTPOHHBIX CXEM. | JUIS  YCHJIHMTENS-MHKIIepa ¢  YCTaHOBKOU
JucIuieiiHbIi Kaace» Bemniec, nHTEpakTUBHAS JOCKA, TPOEKTOP.
KommnbsrorepHslii kinacc ¢
BBIX07I0M B UHTepHET, A-405
KommnsrorepHslii kinacc ¢ Crneuuanu3upoBaHHass  ydeOHass ~ MeOenb,
BbIx0/1oM B MlHTEpHET A-410 | TexHMueckue CpeacTBa oOyueHus
(MyTbTUMEIUUHBIA ~ TPOEKTOpP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), JTUIEH3UOHHOE
IporpaMMHoe o0ecreyeHne
KommbrorepHslii kiace ¢ Cnenunanu3upoBaHHas yuyeOHass meOensb Ha 30
BbIX0J10M B MHTepHET B-600a| mocamoyHbix MECT, 30 KOMIIBIOTEPOB,
TEXHUYECKHE CpeACTBa OOy4eHHS (MyJIbTUME-
TUUHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MpOrpaMMHOE
obecreyeHne
CamocrositenbHas |KoMIbrOTepHBIN K1acc ¢ Cnenmanmu3upoBanHas ydeOHass meOenp Ha 30
pabota BbIx0J10M B UHTepHeT B-600a| mocagounbix  mect, 30  KOMIIBIOTEPOB,
TEXHUYECKHE CpeAcTBa OOy4deHUs (MyJbTUMeE-
TUIHBIA MPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MpOrpaMMHOE
obecreyeHre
Crnenmnanu3upoBaHHas MeOelb, KOMITbIOTEpHAs
. TEXHHUKA C BO3MOXKHOCTBIO BbIXxoza B IHTEpHET
YuranbHbBIN 3a5
P u 06ecnequI:IeM ZI0CTyNa B OUOC, s3kpaH,
MYJIbTUMEANHHBINA TIPOEKTOP, MPOTPaMMHOE
obecrnieueHue




7. OCO0eHHOCTH OPraHU3alUN 00Pa30BATEILHON eATEeJIbHOCTH ISl JIUIL C
OrPAHUYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI H HHBAJINI0B

JIviia ¢ orpaHMYEHHBIMU BO3MOXKHOCTSMH 3/10poBbsi (OB3) 1 MHBaIUIBI UMEIOT
BO3MOKHOCTh OECHPEMSITCTBEHHO IMEPEMEIIAaThCd W3 OJHOrO y4eOHO-1ab0paTOPHOTO
KOpITyca B JAPYroi, TOMHATBCSA Ha BCE JTAXH Y4eOHO-Ta0OpaTOPHBIX KOPITYCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX [OMEIIEHUSIX C YYETOM OCOOEHHOCTEH
NICUXO(U3UICCKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBSI.

Hns obydenus nury ¢ OB3 U WHBaNMAOB, MMEIONIUX HAPYIICHHS OMOPHO-
JBUTATEIHFHOTO armapara, 00eCleueHbl YCIOBHUS OCCHPEISITCTBEHHOTO JOCTYIa BO
Bce yueOHble nomenieHus. Mabopmaius o cnenuanbHbIX YCIOBUSAX, CO3JaHHBIX AJIs
oOyuaromuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmeleHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. imeercst BO3MOXKHOCTh OKa3aHUSI TEXHUYECKON MOMOIIM aCCHCTCHTOM,
a TaKXKe YCIIyT CYpIONEePEBOTIMKOB U TU(DIOCYPI0TIEPEBOIUHNKOB.

Jlist aganTanuy K Bocnpustuio junamu ¢ OB3 u uHBanugaMu ¢ HapyluieHHbIM
CIIyXOM CIPaBOYHOTO, Y4eOHOro marepuaia IO UCHUIUIMHE O00ecreunBaroTCs
CJIEYIOINE YCIOBUSL:

- IS Ty4IIeH OpUEHTAIlNN B ayIMTOPHUH, IPUMEHSFOTCSI CUTHAIBI OTIOBEIIICHHMSI
O Hayalie U KOHIIE 3aHsTHUs (CIOBO «3BOHOK» MUIIETCS HA JIOCKE);

- BHUMaHHE CJIa0OCTBIIANIET0 O0yYalomerocs MPHUBICKACTCA MEAaroromMm
YKECTOM (Ha TIJIeY0 KIIAJETCS PyKa, OCYIIECTBIIICTCS HEPE3KOE MOXJIONBIBAHNC);

- pasroBapuBas ¢ OOyYarOIIMMCS, TEAarorudyeckuii padOTHUK CMOTPUT Ha
HEro, TOBOPHUT SCHO, KOPOTKUMH TMPEIIOKCHUIMU, OOecreunBas BO3MOYKHOCTH
YTEHUS 10 Ty0am.

Kommencanusi 3aTpyiHEHH pPEUeBOrO0 M HWHTEUICKTYalbHOTO Pa3BUTHUS
C1a00CBIIIAIINX 00YYAIOITUXCS IPOBOAUTCS MTYTEM:

- HCTIOJIB30BAaHUS CXEM, TUAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIUH C
TUMEPCChUIKAMU, KOMMEHTUPYIOIIMMU OT/IEIbHBIE KOMIIOHEHTHI H300payKEHUS;

- PETYJISIPHOTO TPUMEHEHUS] YIPAKHEHHM Ha Tpaduueckoe BbIJCICHHE
CYIIIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SBIICHU;

- obecriedeHs] BO3MOXKHOCTH ISl  OOYyYalOLIETrocsl TMOJIyYUTh aIpEeCHYIO
KOHCYJIBTAIIMIO TI0 3JICKTPOHHOM MTOYTE 110 MEPE HEOOXOTUMOCTH.

Jlist amanranuu K BocnpusaTuio auiiamMu ¢ OB3 u nHBanumaMu ¢ HapymeHUsIMU
3peHus CIIPaBOYHOTO, y4eOHOTO, IIPOCBETUTEIIHCKOTO maTepuana,
MPETYCMOTPEHHOT'O0 00pa30BaTEeIbHON MPOTPaMMOM 10 BBIOpAHHOMY HAITPaBJICHUIO
MOJITOTOBKH, 00ECTICUNBAIOTCS CISAYIOIINE YCIOBUS:

- BeJIeTCA ajanTtanus o(pUIMaiIbHOTO caidTa B ceTu MIHTepHeT ¢ y4eToM 0COObIX
NOTPeOHOCTEN MHBAIHMIOB 110 3PEHUI0, 00ECIIEUYNBACTCA HATMYNE KPYMTHOMIPUGPTOBOM
CIIPaBOYHOM MHGOPMAIINH O PACTIUCAHUH YUCOHBIX 3aHSTHIA;,

- IEJIaTOTUYECKUN  pabOTHUK, €ro coOeceAHUK (Mpu HEOOXOIUMOCTH),
MPUCYTCTBYIONINE HA 3aHSATUU, MPEACTABISIOTCS O0YYaAIOMUMCS, TP dTOM KaXKIbIN
pa3 Ha3bIBACTCSI TOT, K KOMY Tearormueckuii paboTHUK oOpariaeTcs;

- TEUCTBHUSI, JKECThI, MEPEMELIECHUsI MEeJaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTUPYIOTCS;

- meyaTHass WHGpOpMaLMs MpPEeAOoCTaBisAeTcs KpynHbiM mipudrom (ot 18



http://www.kgeu.ru/

MyHKTOB), TOTAJILHO 03BYYHBAETCS,;

- obecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIICHHOCTH MTOMEIIICHUH;

- IPEIOCTABIISICTCS. BO3MOYKHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUN U MPABO 3aIUCU 00BSICHEHUM Ha TUKTO(MOH (110 JKEJIIaHUIO0 00yYarOITUXCs).

dopma mMpOBEACHUA TEKYIIEW M MPOMEXKYTOYHOM aTrTecTaluu s
oOyuaronuxcs ¢ OB3 u MHBAIUIIOB OMpenesnseTcs MeJarornieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [Ipu HeoOxoammoctu oOyuaromemycs ¢ OB3,
WHBAIUY C YYETOM UX WHAUBUAYATHHBIX MCUXO(PU3UUIECKUX OCOOCHHOCTEH NaeTcs
BO3MOYKHOCTh TIPOHTH TIPOMEKYTOUHYIO aTTECTAIIMI0 YCTHO, MUChbMEHHO Ha Oymare,
MMMCBMEHHO Ha KOMITBIOTEPE, B (JOpME TECTUPOBAHUS U T.I., TUOO MPEAOCTABIISICTCS
JOTIOTHUTEIHHOE BpEeMS JIJIS TIOJITOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMM /ISl MpenojaBaTesieid Mo OpraHu3amuu
BOCIIMTATEJbHOH PA0OTHI € 00yYAKIMMHUCH.

Meroanueckoe obecnieueHre npouecca BOCIUTAHNUS 00yJaroIuXCsl BBICTYIIAET
OJHUM U3 OIpeNessIionMX (aKTOPOB BBICOKOTO KadecTBa 0OOpa30BaHUA.
[IpenmogaBaTens By3a, IEMOHCTPUPYS BBICOKMHA TPO(ECCHOHATU3M, 3PYIULHIO,
YETKYI0 TPAXKAAHCKYIO MO3UIINI0, CAMOJAUCIUILINHY, TBOPUYECKUHN MOAX0/T B PEIICHUN
npodeCCUOHANIBHBIX 3a/lad4, B XOJi¢ O00pa30BaTEIbHOTO TIpollecca CIOCOOCTBYET
GbopMHUPOBAHUIO TAPMOHUYHON JTUUYHOCTH.

[lpu peanuzanuu AUCHUIUIMHBI TPENOJIaBaTelb MOXET HUCIOJIb30BaTh
CJIEYIOIE METO/Ibl BOCITUTATENbHOU PabOThI:

- MeToibl (hOPMHUPOBAHUSA CO3HAHUS JTUYHOCTU (Oecena, AMUCIYT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, NPHUMEp, CAMOKOHTpPOJb, Pacckas, COBET,
yoexxaeHue 1 ap.);

- METOJBl OpTaHM3AIMH JCATEIHHOCTH U (POPMHUPOBAHUS ONBITA TOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, NeAaroruieckoe TpeOoBaHHUE, TOpPYYEHHE,
NpUYyYEeHHE, CO3/IaHNEe BOCTIMTHIBAIONINX CUTYallUi, TPEHUHT, yIPaXXHEHHE, U JIP.);

- METOABl MOTHBAIMH NEATEIHLHOCTH W TMOBEACHUS (0J00peHHe, MOOIIpEeHne
COLIMAJbHONW aKTUBHOCTH, TOPHIIAHWE, CO3/aHHME CHUTyallud Yyclexa, CO3/1aHue
CUTYaIUi 17151 SMOIIMOHATLHO-HPABCTBEHHBIX MEPEKUBAHMIA, COPEBHOBAHHUE U JP.)

[Ipn peanuzanmy OUCHMIUIMHBI  TMpENojaBaTeldb JODKEH  yYUTHIBATH
CJIEYIOIME HAIPaBJIECHUS! BOCIIUTATEIBHOMN J1EITEIbHOCTH:

I pasicoanckoe u nampuomuueckoe 6ocnumaHnue:

- popMupoBaHHe y OOYYAIOUIMXCS IIEJIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
UJIEHTUYHOCTH, YBOKEHHS K CBOEH ceMbe, OOIIECTBY, FOCYAapPCTBY, IPUHATHIM B CEMbE U
001LIECTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJILTYPHBIM IIEHHOCTSIM, K HALIMOHAJILHOMY,
KyJbTYPHOMY U HMCTOPMYECKOMY HACIIEAWIO, (POPMUpPOBAHHE CTPEMJICHUS K €ro
COXPaHEHHUIO U Pa3BUTHIO;

- hopMUpPOBaHKE Y OOYUAIOIIUXCS AKTUBHOM TPayKIAHCKOW MMO3UIIMH, OCHOBAaHHOMN
Ha TPAJMIIMOHHBIX KYJIBTYpPHBIX, JTyXOBHBIX M HPABCTBCHHBIX IIEHHOCTSIX POCCHHCKOTO
oOIecTBa, JJIsi TOBBIIIEHUS CIIOCOOHOCTM OTBETCTBEHHO PEAIM30BbIBATH CBOU
KOHCTUTYIIMOHHBIE MIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYpbl O0YUYaIOIIUXCS, pACIIUPEHHE
KOHCTPYKTUBHOT'O Y4YacTusi B TPUHITHM PELICHWH, 3aTparMBaloIlUX HX NpaBa U



MHTEPECHl, B TOM YHCJIE B Pa3IMYHBIX (opMax caMOOpraHU3alluu, CaMOYIIPaBICHHUS,
0O0IIEeCTBEHHO-3HAUUMOH JI€ATEIbHOCTH;

- popMupOBaHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTAHOBOK
JUYHOCTH,  TMO3BOJSIOUIMX  NPOTHBOCTOSTH  OJKCTPEMHU3MY,  KceHopoOuw,
JUCKPUMUHALIMM TI0 COLMAIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKOH(PECCHOHAIBHON HETEPINUMOCTH, APYTUM
HEraTUBHBIM COLUAJIbHBIM SIBJICHUSM.

Llyxoeno-npascmeennoe socnumanue:

- BOCIIMTAaHWE YYyBCTBA JOCTOMHCTBA, YECTM M YECTHOCTH, COBECTIIMBOCTH,
YBOKEHUS K POAUTENSAM, YUATEISAM, JIFOASAM CTAPILIErO MOKOJICHHUS;

- popMupoBaHUE TPUHLHUIOB KOJJIEKTHUBM3MA U  COJNUIAPHOCTH, JyXa
MUJIOCEpAUSl W COCTpPAJaHusl, NPHUBBIYKH 3a00TUTHCS O JIOASX, HAXOMASIIUXCSA B
TPYIHOU )KU3HEHHOU CUTYallWH;

- popMupoBaHUE CONMIAPHOCTH U YYBCTBA COLIMAJIBHOW OTBETCTBEHHOCTHU I10
OTHOILLIECHMIO K JIIOJSM C OTPaHUYECHHBIMU BO3MOYKHOCTSMU 340POBbs, NIPEOAOJICHUE
IICUXOJIOTUUECKUX OapbepoB IO OTHOUIEHUIO K JIIOJAIM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU;

- popMupoOBaHHE SMOLMOHAIBHO HACBIIIEHHOTO M JYXOBHO BO3BBILIEHHOTO
OTHOUIEHUSI K MUPY, CIOCOOHOCTH U YMEHUS NepeaBaTh JIPYTUM CBOW ACTETHMUYECKUN
OIIBIT.

Kynemypro-npoceemumensckoe eocnumanue:

- popMHUpOBaHUE ICTETUUECKON KapTHHBI MUPA;

- popMuUpoOBaHUE YBOKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJHOTO TOPOJIa, Kpas,
CTpaHBI;

- IOBBIIICHUE TIO3HABATEILHOW aKTUBHOCTH O0YYarOIIHXCS.

Hayuno-obpazosamenvroe 6ocnumanue:

- popMupoBaHUE y 00yUaIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- popMUpOBaHUE YMEHHS TOTy4aTh 3HAHUS;

- popMUpOBaHNE HABBIKOB aHalW3a U CHUHTE3a MH(GOpPMAIMH, B TOM YHUCIE B
npodheCCHOHAIBHOM 001acTH.
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OueHounble  MaTepuainbl 1O AUCHUIUIMHE  «OCHOBBI  CKBO3HOTO
IPOSKTUPOBAHUS B DJICKTPOHUKEY, MPEAHA3HAUYCHHBI IS OIICHUBAHUS PE3yIhTaTOB
oOy4JeHUsI Ha COOTBETCTBHE WHANKATOPAM JIOCTIKEHHUST KOMIICTCHITUA.

OueHuBaHue pe3yJabTaTOB OOYYEHHS MO JUCLUUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutposs (TK) u mpoMexyTodHol aTTecTanny, IPOBOJAUMBIX IO
oampHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra
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Pa3nea 1. « Konuenuus TK1 15
NPOEKTHPOBAHMSA 3J1eKTPOHHBIX 15 | 0-15 30 15-20
cpeacTB»
Tecr 5
3amuTa 1a60paTOPHBIX PadoT 10
Pa3nea 2. « ABToMaTu3anus TK2 15
CXeMOTEeXHUYECKOro 15 |0-15 30 15-20
NMPOEKTHPOBAHUS»
Tecr 5
3amura 1ab0paTopHBIX PadoT 10
Paznen 3. «Pa3zpaborka n TK3 15
MO/1e/TUPOBAHME 3J1€MEHTOB 15 |0-15 30 15-20
3JIeKTPOHHBIX CXeM»
Tecr 5
3amuTa 1a60paTOPHBIX padoT 10
IIpome:kyTOoUHasA aTTECTALUA OM 0-40
(3x3amen)
3anaHne IPOMEKYTOYHOM 0-15
aTTecTaluu
B nucemenHoit popme mo
0-25
oumeram

2. OueHOYHbIE MATePHAJIbI TEKYIIIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTaluu
[lkana OoLeHKH pe3yabTaTOB 00YUYEHHUSI 110 TUCHUIUINHE:

Kox Kox 3anaHu- YpoBeHb chOpMUPOBAaHHOCTH
pOBaHHbIE WHJIMKaTOpa KOMIETEHIUU
KOMIIe- | MHIUKATOpa
pe3yJIbTaThl . . Hwuxe .
TEHIMHU | KOMIIETCHIIUN Bricokuit Cpenuuit Huzkni
o0y4deHus 1o CpETHETO




JMCHHILTIAS o7 85 10 100| o1 70 110 84 | 0T 55 10 69 | 0T 0 710 54
[IIxana oneHuBaHusd
HEYJI0B-
YZAOBJIET- YA
OTIIMYHO XOopouro JICTBOPU-
BOPHUTEIBHO
TCIIBHO
3aYTEHO HE 3a4TEHO
3HATH:
B monnom | Jocrarou | ITnoxo
o0beme HO TmOJHO | opueHtup | He 3Haer
3uamo: 3HaeT 3HaeT yeTcs B | DJIEKTPOH
BU/IBI AJIEKTPOHH | AJEKTPOHH | JEKTPOHH | HbIE
AIIEKTPOHHBIX bIC bIC BIX KOMIIOHEH
KOMITOHCHTOB H | KOMIIOHEH | KOMIIOHEH | KOMIIOHEH | Thl M HX
ux Tl U WX |Thl M UX |TaX U UX | QyHKIHO
(GyHKINOHATBHO | QYHKIMOH | QYHKUIMOH | QYHKIMOH | HaJbHOE
¢ Ha3HAUCHHE aITbHOE aIbHOE ATBHOM Ha3HAYCH
HA3HAYCHH | HA3HAYCHW | HA3HAYEHU | Ue
e e u
YMETh:
CBoboaHO
He ymeer
MIpUMEHSE Cnabo
Ywmeer HCTIOJIB30
T CAIIP OpHUEHTHP
azpabarbIBaTh | AN MPUMEHAT | o oreq B | DOP
pasp b CAIP | Y CAIIP
JIOKYMEHTAII | ohopMIIeH s criocobax s
OIIK-2 | OIIK-2.3 JUISL us oopmieH
odopmIiieH odopmiie
WU3TOTOBJICHUS JIOKyMEHT | - us s
AIIEKTPOHHOTO aruu s . | BBIXOJHOM
BBIXOJHON BBIXOJHO
y371a WU3TOTOBJIC JOKYMEHT | .
JIOKyMEHT i
HH aruu atun i JOKYMEHT
AIEKTPOHH CAIIP y
aruu
oro y3Jna
BJIQJICTh:
B monnom | Jloctatou
A [Timoxo He
o0neme HO TIOJHO
OIHCHIBAE | BIAJICET
OTHMCHIBAE | BIAJICET T vaTeMaTH
HABBIKAMU . MATCMATIH
MaTeMaTHIECKO MaTeMaTH | 9YeCKH M
MaTeMaTH | 9YeCKH M
ro YeCKH € | MOAEIUpPO
4ecKH € | MOJAETHpPO
MOJICTTUPOBAHUS MOJICTTH BaHUE M
MOJICITH BaHHEC M
AIIEKTPOHHBIX etpoii | aexrpomy | PTEKTPOHH | SIEKTPOH
KOMITIOHEHTOB SJIEKTPO SJICKTPO BIX HBIX
BIX BIX
KOMITOHEH | KOMIIOHEH
KOMIIOHEH | KOMITOHEH
TOB TOB
TOB TOB
3HATh:
CsoOomno | Jloctatrou | C He 3maer
u B | HO TIONHO | OONBIIUM | OCHOBBI
OCHOBEI TIOJTHOM 3HaeT KOJIMYECTB | KOHCT
OIIK-4 | OIIK-4.2 KOHCTPYHPOBaH pyH
o0Bbeme OCHOBBI oM poBaH wus
sl DJIEKTPOHHBIX
Moysteii 3HaeT KOHCTPYH | OIIMOOK JEKTPOH
Y OCHOBBI pOBaH W | OIpEEIsie | HBIX
KOHCTPYHM | DJIEKTPOHH | T OCHOBBI | MOAYJEH




poBaH U | bIX KOHCTPYHU
AJIEKTPOHH | MONYJEH | pOBaH Hs
BIX JNEKTPOHH
MOJYyJIEN BIX
MOJTyJICH
YMETh:
Yetko, 6e3 | PazOupaer Crabo He ymeer
HEJ0YETOB | Cs B BBITIOTHST
BBITIOJHSIE | IT OPHCHTHP
pHUHIIUIIA b
BBITIOJIHATD T X YCTCA, Kak Tpaccupo
TPACCUPOBKY BBITIOJTHST
. TPaccUpoB | TPaCCUpPOB BKY
MeYaTHOH Miarsl | n b HeqaTHO
AIIEKTPOHHOIO Y . . | TpaccupoB
Gr10Ka MeYaTHOH | mewaTHOH | TIaThI
TUTaThI TUTaTHI HZ‘{aTHOﬁ AIEKTPOH
OMEKTPOHH | ONEKTPOHH | HOTO
oro Oj0ka | oro 0j0kKa 0J10Ka
BJIQJICTh:
CBobonno | [ocratou Crabo
u B | HO TIOJHO
OpHUEHTHD
MOJIHOM 3HACT BCE | .
obbeme MPUHIIUIIBI ZIHTe deit HNwmeror
HagHKaMH paspabatsl | pa3paboTK co CIZAHP MECTO
pa OTI’IBgAHP BAET u . > | TpyOBIC
AUIA paspabOTKI | 5 yorTpOHH | 2MEKTPOHH OIINOKHU
AIIEKTPOHHBIX - X 00JbIINM npu
npHOopOB, npubopss, | mpu6opos, | oo | haspagor
CXEMBI U PHOOPEL, puoopos, | pasp
. CXeMBI U | CXeMBl U Ke
YETPORCTS CTPOMCTB | YyCTPOWCTB OO0k JJIEKTPOH
pasaInaHOro Yerp yerp pa3pabaTsl p
(yHKIHOHATEHO | PASTHIHOT | PasIHIHOT | o HBIX
ro HazHayenust | © 0 YEKTPOHH CpeACTB B
(GYHKIMOH | (YHKIMOH ble CAIIP
AITBHOTO aJIbHOTO
cpencTaa B
Ha3HAYeHH | HA3HAYCHU | ~ ) m
1B CAIIP | s B CAIIP

OneHKa «OTJIMYHO0)» BBICTABJISIETCS 32 BBIIIOJHEHUE 1aO0OPAmopHulx pabom 6

cemecmpe; mMeCmosvblX 3a0aHutll, 21y00Koe NOHUMAHUe BONPOCO8 CKBO3ZHO20
NPOEKMUPOBAHUS INEKMPOHHBIX CPeOCM8, NOJIHblE U COOepIHCAmeibHble OMEembl Ha
gonpocwl bunema (meopemuyeckoe u NPAKmMuiecKoe 3a0aHue);

OrneHKa «XOpOILI0» BBHICTABISETCS 32 BBIIIOJIHEHUE J1AO0PAMOPHbIX pabom 8
cemecmpe; mecmosvix 3a0aHUll; NOHUMAHUE BONPOCO8 CKBO3HO20 NPOEKMUPOBAHUS
9NEeKMPOHHLIX CPeOCms, Omeemvl HA B80npocvl Ouilema (meopemuueckoe u
npakmuyeckoe 3a0anue)

OneHka  «y/AOBJIETBOPHUTEJBHO»  BBICTABIICTCS 33  BBHINIOJIHCHHC
NabOpamopHwix pabom 6 cemecmpe U mecmogvlx 3a0aHULL,

OreHKa «HEYAOBJIETBOPUTEIbHO» BBICTABIISCTCA 3a C€lIab0€ W HEMOIHOE

BBITIOJIHEHHE 1A00PAmMopHbIX pabom 8 cemecmpe u mecmosslix 3a0aHull.



3. IlepeyeHb O1IEHOUYHBIX CPEICTB

KpaTkass xapakTepuCTHKa OLICHOYHBIX CPEACTB, HCIOJIb3yEMbIX IPU TEKYILEM
KOHTPOJIE YCIEBAEMOCTH M NPOMEXKYTOUHOM aTTecTaluu OO0ydYarolerocs Io
JTUCLUIUINHE:

HaumeHoBaHue Omucanue
OIIEHOYHOTI'O KpaTkas xapakTepucTuka OIeHOYHOTO CPE/ICTBA OLIEHOYHOTI'O
CpeJICTBa CpeJICTBA
[lepeuensb 3aannii u
OTHer 1o Bremonnenue  mabopatopHoil  paboThi,  00paboTka BOTIPOCOB JIJISI
. pe3yJIbTaTOB MCIBITAHUH, H3MEPCHHM, DKCICPUMECHTA. 3aIUTEI
nabopaTtopHoit .
abore (OJIP) Odopmiienue oTyera, 3aImTa pe3yabTaToOB naboparopHoit
P 71a00paToOpPHO PabOTHI IO OTUETY paboThI, IEPEYCHD
TpeOOBaHUI K OTUETY
Cucrema CTaHIapTU3UPOBAHHBIX 3aaHui,
KomMminiekT TecToBBIX
Tect (Tecr) II03BOJIAIONIAS aBTOMATU3HPOBATH 010101 (910 0)% saAHH
W3MEPEHUs YPOBHS 3HAHWI U YMEHHI 00y4aroIerocs

4. IlepeueHb KOHTPOJBLHBIX 3aJaHWl WJIM HHbIE MAaTepPUAJIbI,
HeoOXoaMMBbIe ISl OLEHKH 3HAHUM, YMEHHUIl M HABBIKOB, XaPAKTEPHU3YHIIHX
JTanbl (OPMUPOBAHUA KOMIIETEHIMA B IIpoLecce 0CBOCHNUS JUCHUILIHHbBI

Jusa rekymero kourpoJsa TK1:

[IpoBepsiemast KomneTeHU S

OIIK-2 CrnocoOeH  caMOCTOATENbHO  MPOBOAMTH  SKCIIEPUMEHTAJIbHBIE
UCCJIEIOBAHNUSI M MCIOJIb30BaTh OCHOBHBIE MPUEMBbI OOpabOTKM M MpPEACTaBICHUS
nonyueHHbIXx JgaHHbIX  (OIIK-2.3 CnocobeH mnpuMeHSTh METOJbl aHalu3a,
MOJEIUPOBAHUSA, TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO HCCIECIOBAHUS IIPU
perieHny npodecCUuOHANbHBIX 3a7a4).

OIIK-4  CpnocobeH  moHUMAaTh  MPUHUMUIBI  PabOThl  COBPEMEHHBIX
WHOOPMAITMOHHBIX TEXHOJIOTMM U UCHOJIb30BaTh MX JUIS pEHICHHS 3aaad
npodeccuonansuoit nearensHoct (OIIK-4.2 Brnageer HaBbIKaMH TNPUMEHEHUS
U(POBBIX TEXHOJOTMHA AJI peuieHus 3a1ad Mpo(eccHOHANbHON eATEIbHOCTH C
y4e€TOM OCHOBHBIX TpeOOBaHU MH(DOPMAITMOHHOM 0€30TIaCHOCTH).

Tecr
Bonpoc Bapuanmer omeema
Omoenvhvle 2/IeKMPOHHbBIE | KOMHOHEHMAMU
npubopol 8 cocmase | yznamu
971eKMPOHHO20 cpeocmea | mamepuanramu
HA3bl8AIOM COCMABHbIMU YACMAMU
Onexmponnas yenv — 5mo PeanvHo cyuiecmeyiowuii 00veKm, cOCMOoAWUIL U3 COBOKYRHOCHIU

KOMNOHEHMO8, NPOBOOAMUX Mmel U CPped, NPeOCMmAGNAIOUUX
3AMKHYymMble Hymu Oas JIeKmPUUEcKoz0 MOKA U UCHOIb3YIOUUX
AGNICHUA INEKMPUYUECKOIL NPOBOOUMOCHIU 8 2a3a4X, 6 GaAKyyme U 6
noJIynPoBOOHUKAX.

yepmedic ¢ YCIOGHbIMU OOO3HAYCHUAMU KOMNOHEHMO8, HA KOMOPOM
NOKA3bl8AIOMCSL COCOUHEHUSL MeHCOy HUMU U 8Ce HeoDX00UMble C8eOeHUs.




00 ux napamempax.

cXema 2NeKMPOHHOU yenu, omoopaxcarwas ee CyuecmeeHHble
CBOUCMBA NPU ONPEOENEHHBIX YCILOBUSIX, HANPUMED, NPU MATIX CUSHANAX
UTIU HA BLICOKUX YACTOMAX.

COBOKYNHOCMb  MAMEPUATLHBIX 00BEKMO8 ¢ pasiuyHol opmoi u
DUBUKO-XUMUYECKUMU  CBOLICMEAMY, — KOMOPble — PACHONIONCEHbL 6
NPOCMPAHCMEe ONPEOesIeHHbBIM 00PA30M, HAXOO0AMCS 8 ONPeOesieHHOU
MEXAHUYECKOU U INeKMPOMASHUMHOU 83AUMOCBSI3U.

Hpunyunuanvuas peanvHo  cyecmeyiouuil.  00vekm, COCMOAWUNL U3 COBOKYNHOCHU

INEKMPULECKAdsl cCxemd KOMHNOHEHMO8, NPO8OOAWUX mell U Cped, NPeOCMAasIAIOWUX 3AMKHYMble

INEKMPOHHOU Yenu — Mo nymu  Ona  JNeKMPUYecKko20 MoKA U UCHOTL3VIOWUX — A6/eHUs
NEKMPUUECKOl ~ NpoBOOUMOCU 6  2d3ax, 6 6akyyme U 8
NOJYNPOBOOHUKAX.

yepmedxc ¢ yCio6HbIMU 0003HAUECHUAMU KOMNOHEHMO8, HA KOMOPOM
HOKA3bl6AIOMCA COCOUHEHUA MeHcOy HUMU U 6ce HeodXooumble
ceedenus 00 ux napamempax.

cxemMa 9NeKMPOHHOU Yenu, omobpadxcarowas ee CyWecmeeHHbvle
CBOUCMBA NPU ONPEOECIEHHBIX YCI0BUSX, HANPUMED, NPU MATILIX CUSHALAX
UIU HA 8bICOKUX YACMOMAX.

COBOKYNHOCTb MAMEPUATLHLIX 00beKmos8 ¢ pasiudHou ¢opmoi u
QuUBUKO-XUMUYECKUMU — CBOLICBAMU, — KOMOPble  PACHOIONCEHbl 8
NPOCMPAHCMEe ONPEOeIeHHbBIM 00PA30M, HAXOOAMC 8 ONPedeleHHOU
MeXaHu4eckol U 31eKmpoMacHUMHOU 83AUMOCE3U.

DKBUBANEHMHAS CXeMA — MO | PeanbHO  Cywecmeyrouuti  00veKm, CcoCmoAWul U3 COBOKYNHOCHU
KOMNOHEHMO8, NPOBOOAWUX Mell U Cped, NPeOCMABIAIOUUX 3AMKHYMble
nymu  Ona  91eKMpuyeckoeo MoKa U — UCHONb3VIOWUX — AGNeHUs
INEKMPUYECKOll  NPOBOOUMOCU 6  2a3ax, 6 6akyyme U 8
HOJYAPOBOOHUKAX.

yepmedic € YCIOGHLIMU 0003HAYEHUAMU KOMNOHEHMO8, HA KOMOPOM
NOKA3b18AI0MCS COOUHEHUS MeNHCOY HUMU U 8Ce HeoDX0OUMble C8e0eHUs
00 ux napamempax.

cxema JI1eKMPOHHOU Uenu, Oomoopajcawouias ee CcyuwjecmeeHHble
ceoiicmea npu OnpedeeHHbIX YCl06UAX, HANpUMEDP, NPU MATbIX
CUZHANAX UTIU HA 6bICOKUX YACMOmAX.

COBOKYNHOCMb MAMEPUATLHBIX 00BEKMO8 ¢ pasiuyHoll opmoi u
QUUKO-XUMUYECKUMU — CBOLICMBAMY, — KOMOpble  PACHONIONCEHbL 6
npocmpancmee onpeoeseHHbIM 00pa3oM, HAXO0O0SAMCSA 6 OnpeoeseHHOU
MEXAHUYEeCKOU U INeKMPOMASHUMHOU 83AUMOCBSI3U.

Koncmpyxyus snexmponnozo | peanrvno cyuwjecmayiowuii.  006veKkm, COCMOAwUil U3 COBOKYNHOCHIU
cpedcmea — smo KOMNOHEHMO8, NPOBOOAWUX MEL U Cped, NPeOCmAaBIAIOWUX 3AMKHYMble
nymu 0N DNeKMPUYECKo20 MOKA U UCHOTb3YIOWUX — SAGLEHUs
INEKMPUHECKOU — NPOBOOUMOCHU 6  2a3aX, 6 eaKkyyme U 8
HOYNPOBOOHUKAX.
yepmesic ¢ YCI0GHLIMU O0OOZHAYEHUAMU KOMHOHEHMO8, HA KOMOPOM
NOKA3bIBAIOMCS COCOUHEHUST MENCOY HUMU U BCe HeoOX00UMble C8eOeHUs]
00 ux napamempax.
cxemMa 9NEKMPOHHOU Yenu, Oomoopadcarwas ee CyWecneeHHble
CBOLICMBA NPU ONPEOENEHHBIX YCI0GUSIX, HANPUMED, NPU MATBIX CUSHALAX
WU HA BLICOKUX YACTHOMAX.
COBOKYHHOCHIbL MAMEPUATIbHBIX 00beKMO8 C pa3iuiuHoil hopmoii u
QusuKo-xumuueckumMu  CeOUCMEAMU, KOMOPble PACROONCEHbL 6
npocmpancmee onpeoesieHHbIM 00pa3om, HAX00AMCA 8 ONPeOeeHHOlL
MEXAHUYECKOU U ITNeKMPOMAZHUMHOU 83AUMOCEA3U.

[TonHbI KOMILIEKT 3aJlaHUM U MaTepuajoB, HEOOXOIUMBIX ISl OLIEHUBAHUS
pe3ynbTaToB OOy4YEeHHUS! MO IUCUUIUIMHE, XpaHUTCA Ha Kadeape pa3paboTyMka U
CONEPXKUT 50 mecmosblx 80NpOCO8 HA Kaxcoyilo Komnemenyuro, uz uux 20% -



3axpvimozo muna, 8§0% - omxkpvimozo muna.

JlabopaTropnass pabdora 1 «Co3ganme YCJOBHBIX rpaguyecKux
o0o3HaueHuii 3jieMeHTOB B CAIIP».
Ilepeuens 3a0anuil u 60nPoCcos 014 3auiumaol 1a60PAMOPHOU PAOOMbL:

Kakum 00pa3oM BBIIOJHSIOTCS OCHOBHBIE HACTpoiku penakropa YI'O?
Kak nactpauBaeTcs 1iar, BUJ1 U IBET CETKU?
Kak 3agaercs tumn mpudra?
Kakum 00pa3oM 3a/1at0TCsi OCHOBHbBIE TPUMHUTHUBBI CUCTEMBbI?
Kak uzmensiercst macmrad u3oopakeHus?

6. Kakum oOpa3zoM 3aatoTcsi OCHOBHBIE MapaMEeTPbl BXOJHBIX M BBIXOJHBIX
BBIBOJIOB DPD?

7. Kaxum oOpa3zoM 3ajiaeTcs Ha dKpaHE BUAMMAs CETKa B BUJIC JIMHUM WU
TOYEK?

8. Kak 3amarotcst OCHOBHBIE TapaMeTPhl BHIBOJIOB MUTaHUS U Kopiryca DPD?

9. Kak nonomuuTtk conepxumoe 0nonmmorekn YI'O HOBBIMU d1eMeHTaMu?

10. Kakoifi mOpsSAOK TPUCBOCHUS  AJIEMEHTaM  CXEMbl  MO3UIIMOHHBIX
0003HaueHUM?

11. KaxkoB nopsinok cozpanus YI'O snementa HE-M?

12. Kakos nopsiaok cozaanust YI'O snementa 21-HE?

13. Kakum o6pazom Beinonnsiercs Bpamierne YI'O anemeHToB?

o wbdpE

14. Kakum 00pa3oM BBIMOIHSIETCS TPOpPUCOBKa KoHTYypa YI'O?
15. Kakumu KoMaHaMu BBITIOIHSIETCS pa3MelieHue TEKCTOBOM CTpOKU?
16. KakumMu ~ KOMaHIaMH  BBIMOJHSETCA ~ COXPAaHEHHE  PE3YJIbTaToOB

MPOEKTUPOBAHMUS?

Ilepeuenv mpebosanuii Kk omuenty

JlabopaTtopHasi paboTa BBITIOJHAETCS COTJIACHO METOIWYECKUM YKa3aHUSIM O
BBITIOJTHEHUHU JTA00paTOPHOI pabOThI, BBIIAHHOM Mperno/iaBaTeeM Ha 3aHSITHH.

Otuér mo nabGopatopHoi paboTe odopmiIsieTcs HHAUBUIYATBHO KaXIbIM
CTYJICHTOM, BBINIOJHUBIINM HEOOXOJUMBIE AKCIEPUMEHTHI (HE3aBUCUMO OT TOTO,
BBITIOTHSJICS JIM AKCIEPUMEHT MHAWBUYATbHO WM B COCTABE TPYMIbI CTYACHTOB).
Crtpanuilbl 0TUéTa ClIeayeT MPOHYMEPOBATh (TUTYJIBbHBIN JIUCT HE HYMEpYyeTCs, Aajiee
UJeT CTpaHula 2 u T.1.).

TuTynpHBIN TUCT OTYETA TOIDKEH coAiepkaTh Ppasy: “Otuért nmo madbopaTopHO
pabore «HasBanue paboTh», 4YyTh HIKE: BBIMOIHUI CTYyIEHT Tpymmbl (HOMEp
rpynibl) (Qamunus, UHUIMAIGI) . BHU3Y IucTa cneayeT yka3arh TEKYUIUA TOI.

OTyéT, KaK MPaBUIIO, TOJIKEH COACPIKATH CICAYIOIINE OCHOBHBIE Pa3/IEibl:

1. ens paboTsi;

2. TeopeTruueckas 4acThb;

3. O6opynoBanue (MPUOOPHI, UCTIOIB3YEMBIE B JIAOOPATOPHOU paboTe);

4. PesynbTaThl (TaOMUIBI AKCIIEPUMEHTAJIbHBIX JAHHBIX, T'padUKU, CHUMKHU
AKpPaHOB MPUOOPOB);



5. BbiBo1bI (OCHOBHBIE IPUOOPETEHHBIE 3HAHUS O TIPEIMETE UCCIAEAOBAHNUA).

JlabopaTopnass padora 2 «Paspaborka B CAIIP mocagoyHbIX MecT Ha
NeYATHOM IIaTe».

Ilepeuens 3a0anuil u 60nPoCcos 014 3auiumaol 1a60PAMOPHOU PAOOMbL:
. Kakum 06pa3om BBINOIHSAIOTCS OCHOBHBIE HACTPOITKU peaakTopa [TM?
. KakuMm o6pazom cozgaetcs Oubdanorexa [IM?
. [losicHuTe Ha3HAYEHHE OCHOBHBIX KOMAaH]I peJaKTopa.
. Kak 3anaercs mar cetku?
. B xakom crnoe pazmemarorcst KII MUKpocxXeMbl ¢ MiIaHapHBIMHA BBIBOJAMU?
. B kakom cnoe pazmemarorcs KIT Mukpocxembl o IITHIPEBBIMU BEIBOAAMU?
. B kakoM cnoe pazMenaeTcsi KOHTYp MUKPOCXEMBI?
. Kak 3anmarorcs mapamerps! KII 1t miranapHbIX BBIBOJIOB?
. Kak 3anarorcst nmapamerpsl KII ni1s mteipeBbIX BEIBOJOB?
0. TIloscaute nopsaok co3nanus [IM 401.14 nias mukpocxembl 133J1A6?
1. Tlosicaute nopsnok co3aanust [IM DIP14 nns mukpocxemsr KS111TY2?

12. Kaxk noakimouaercs [IM k a5eKTpuyecKoi 4acTh MUKPOCXEMBI?
13. Kakx mnpoBeputTh cooTBeTcTBHE BbIBOJOB B YI'O BhIBOJAM KOpmyca
MHUKPOCXEMBI?

14. Kaxk penakTupyroTcsi BBIBOJIbI KOMIIOHEHTOB MUKPOCXEMBI?

Ilepeuenv mpedosanuii Kk omuenty

JlabopaTtopHasi paboTa BBITIOJHAETCS COTJIACHO METOIUYECKUM YKa3aHUSIM O
BBITIOJIHEHUU JTAOOPaTOPHOI pabOThI, BEIIAHHOMW MPEINoiaBaTesieM Ha 3aHSITHH.

Otuér mo nabGoparopHoit paboTe OGhOPMIIAETCS WHIUBUIYAIBHO KaXKIbIM
CTYJICHTOM, BBITIOJIHUBIIMM HEOOXOJMMBIC JKCIEPUMEHTHI (HE3aBHCHMO OT TOTO,
BBITIOJTHSUICS JIM DKCIIEPUMEHT WHIWBHUIYATBHO WM B COCTaBE TPYMIIBI CTYICHTOB).
Crtpanuilbl 0TUéTa ClieayeT MPOHYMEPOBATh (TUTYJIBHBIA JIUCT HE HYMEpYyeTCs, aajiee
UJIET CTpaHula 2 u T.1.).

TuTynbHBIN JIUCT OTUETA NOJKEH coAepkaTh (pasy: “OT4ET o mabopaTopHoit
pabote «Ha3zBanue palOOTH», UyTh HUXKE: BBIMOJHWUI CTYIEHT Tpynmnbl (HOMEp
rpynibl) (Qamunus, HALMANB) . BHU3Y IUCTa cleayeT yka3aTh TEKYIIUN TO1I.

OTtuéT, KaK mMpaBUIIO, JOJKEH COJEPKATH CIEAYIOIINE OCHOBHBIC Pa3/Ieiibl:

1. ens paboTsr;

2. TeopeTrnueckas 4acThb;

3. OGopynoBanue (MPUOOPHI, UCTIOTB3YEMBIE B JIA0OPATOPHOU paboTe);

4. PesynbTaThl (TaOMUIBI AKCIIEPUMEHTAIBHBIX NAaHHBIX, TpadUKu, CHUMKU
HKpPaHOB MPUOOPOB);

5. BbiBObI (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEAMETE UCCIIEIOBAHNUSA).

PP O00O~NO 0T WNE

Bonpocsl k koMIuiekcHOMY 3aganuio 7K1

1. JlaiiTe onpeaeneHne MOHITUS «3JIEKTPOHHOE CPEACTBO». B uéM cocTouT ero
OTJINYKE OT MOHATHUS «PATUOICKTPOHHAS alaparypay?

2. B 4éM cocToAT pa3nuuMs NPUHLUNHAAIBHON CXEMBbI, S3KBUBAJIECHTHOM CXEMBbI



Y CXEMBbI 3aMEIICHUs, OTHOCSIIIUXCS K OJHOMY U ToMmy ke DC?

3. UTo Takoe CXeMOTEeXHUYECKOe MpoekThpoBaHue? B uém 3akirovaercs ero
OTIIMYHME OT KOHCTPYKTOPCKOTO MMPOESKTUPOBAHMS?

4. TlosicHUTE COOTHOIIEHUE MEXIY 3aJaHHbIMU TpeboBaHusiMu Kk DC u ero
BBIXOJITHBIMU MapaMeTPaMHu.

5. VI3 kakux MoA3TarnoB COCTOUT CXEMOTEXHHUECKoe poekTrupoBanue? Kakum
00pa3oM OHHM CBSI3aHBI MEXITY CO00?

6. [loueMy B KOHCTPYKTOPCKOM MPOEKTUPOBAHWU MPHUHATA MHOTOYpPOBHEBas
uepapxus pazpadbotoxk IC?

7. KakoBo conepkaHne ONTUMHU3AIMU MPOCKTHBIX PEIIEHUI MpH pa3paboTke
9C?

8. Ha3oBuTE NMPUHLMIIBI CHCTEMHOTO ITOAX0A ITPU CUHTE3E PATHOCPEICTB.

9. B uém cocroutr comepxanne CALS-texnosmoruii? ComocTaBbTE 3TaIlbl
KU3HEHHOTO I1KiIa cornacHo CALS-TeXHONIOrUsAM ¢ 3TalaMu CXEMOTEXHUYECKOTO U
KOHCTPYKTOPCKOT'O IPOEKTUPOBAHHUS.

Jisa rekymero kourpoJsa TK2:

[TpoBepsiemasi KOMIIETECHIUSA:

OIIK-2 CnocoOeH  caMOCTOATENbHO  TMPOBOJAUTH  AKCIIEPUMEHTAIbHBIC
MCCJIEIOBAaHMSI M MCIOJIb30BaTh OCHOBHBIE IMPUEMBbI O0OpabOTKH M TpPE/ICTaBICHUS
nonyueHHbIXx JgaHHbIX (OIIK-2.3 CnocobeH mnpuMeHSTh METOJbl aHallN3a,
MOJICJIUPOBAHUS, TEOPETUUYECKOTO M 3KCHEPUMEHTAIBHOIO HCCIEAOBaHUS TMpU
perieHny npodecCUuOHANbHBIX 3a7a4).

OIIK-4  CpnocobeH  moHUMAaTh  MPUHUMUIBI  PabOThl  COBPEMEHHBIX
WH(MOPMAITMOHHBIX TEXHOJOTMA W HUCMOJB30BaTh WX IS pEIICHUs 3a1ad
npodeccuoHanbHoi aearenbHoctr (OIIK-4.2 Brnageer HaBbIKaMU TPUMEHEHUS
U(POBBIX TEXHOJOTUW I pelIeHHs 3aaad Npo(ecCHOHATBHON NEeATeTbHOCTH C
y4€TOM OCHOBHBIX TpeOOBaHU HHDOPMAITMOHHOM 0€30MTaCHOCTH).

TecT

Bonpoc Bapuanmur omeema

Mamemamuyeckas MOOenb | cucmema ypasHeHuil, ONUCIEAIOUWIds HA OCHOBE 3AKOH08 COXPAHEHUSA
cxembl — 5mo bananca u HenpepvLIGHOCHU C 3A0AHHON MOYHOCHbIO ITEKMPUYECKUe
AG/IEHUA 8 CXeMe

cucmema ypasHeHuil, omoopadicaowds dieKmpuyeckue npoyeccol 6
KOMNOHEHme

cucmema ypasHeHuli, OnucvléaroOwdss Ha OCHOBE 3AKOHO8 COXPAHEHUS
bananca u HenpepvleHOCMU ¢ 3A0AHHOU MOYHOCMbIO JIeKmpuyecKue
senenusi 6 CAIIP

cucmema ypasueHutl Osl paspabomxu MONOAOSUU C UBECHIHLIMU
COCOUHEHUAMU KOMNOHEHMO8 CXeMbl

Mamemamuueckas Moo0enw | cucmema ypaeyeﬁuﬁ, onucoelearouiasl Ha OCHO6€ 3dKOHO6 COXPAHEHUA
IJIEKMPOHHO20 KOMNOHEHma — bananca u HenpepvleHocmu ¢ 3A0AHHOU MOYHOCBIO aJleKkmpudeckKue
amo A6JIEHUA 6 cxXeme

cucmema ypaenenuﬁ, omoﬁpamalomaﬂ dleKmpuuecKkue npoueccsl 6
Komnonenme

cucmema ypaenenuﬁ, onucoelearouiasl Ha OCHO6€ 3AKOHOB8 COXPAHEHUA

bananca u HenpepvleHOCMU ¢ 3A0AHHOU MOYHOCMbIO JIeKmpuyecKue
senenus 6 CAIIP




cucmema ypaeﬂeﬂuﬁ onst paapa6omku monoJjiocuu ¢ U36eCnHviMuU
COCOUHEHUAMU KOMNOHEHMOB CXEeMbl

Oonosapuanmubili aHaU3 — peutenue 3a0auu  onpeoesieHus INEKMPUYECKUX HPOUECCO8 8
9mo INEKMPOHHOU cXeme NpU (PUKCUPOBAHHBIX (3A0AHHBIX) 3HAUEHUAX
6HYMPEHHUX U 6HEUWHUX RADAMEMPOs

MHO2OKpamHoe peuteHue 3a0a4u OnpeoesieHUus: GbIX0OHbIX NAPAMEMpPO8 8
UMePaYUOHHBIX YUKIAX CXEMOMEXHUUECKO20 NPOEeKMuUposanus
nonyuenue uH@opmMayuu O - CMAMUCMUYECKUX  XAPAKMEPUCMUKAX
BLIXOOHBIX NAPAMEMPOS U OACUOAEMOM NPOYEHME BbIXOO0A 20OHBIX CXeM
6 PEANbHBIX YCIOBUSX NPOUIBOOCBA

uzeomogieHue b0 Makema 2NeKMpOHHOU cxembl, IUDO ee PuzuyecKou
Moldenu, 3amem UsMepeHue MoK08 U HANPAJICeHUU HA Maxeme unu
MoOenupyemvix puzuyeckux 8eIutuH Ha eé Mooeiu

Mnoeosapuanmuulii ananuz — | pewlenue  3a0a4u  onpeoeneHuss  NEeKMPUYecKUx  Nnpoyeccos 8
amo 9/IeKMPOHHOU  cxeMe Npu  QPUKCUPOBAHHBIX (3A0AHHBIX) 3HAYEHUSX

GHYMPEHHUX U 6HEUWHUX NAPAMEempPOo8

MHO2OKpAmMHOe  peuieHue  3a0auu  ONpedeeHus  6bIXOOHbIX

napamempos 6 UMEPAUUOHHBIX UUKIAX  CXEMOMEXHUUECKO20

NPOEKMuUpPo8aHus

nonyuenue ungopmayuu o0 CMAMUCIUYECKUX —XAPAKMEPUCTUKAX

BbIXOOHBIX NAPAMEMPOS U OHCUOAEMOM NPOYEHMe 8bIX00A 200HbIX CXeM

6 PeanbHbIX YCI08UAX NPOU3BOOCMBA

uz2omognenue b0 MaKema >1eKmpOoHHOU cxembl, b0 ee Gu3uueckol

Mooenu, 3amem UsMepeHue MOKO8 U HANPANCEHUll HA makeme uau

MoOenupyemvix puzuyecKux 8eIUtuH Ha eé Mooeiu

JlabopaTopHas padora 3 «Co3nanue djiekrpudeckux cxem B CAIIP».

Ilepeuens 3a0anuit u 60nPoCcos 0 3auiumaol 1a6OPAMOPHOIL PAOOMBbL.

1. Kak BbI3BIBAlOTCS OMOINOTEYHBIC SJIEMEHTHI?

2. KakuMm 00pazoM pa3MemaroTcsi Ha pabodeM o€ OTACITbHBIC JJIEMEHTHI U
pa3HbIE CEKIIMU MUKPOCXEM?

3. Kaknum oOpa3om 3amaercst Ha SKpaHe BUIUMAs CETKa B BUJEC JIMHUNA WU
TOYEK?

4. Kak nmpou3BOJUTCS COCIUHEHUE BIBOAOB DPD siekTpruecKuMHu Lemsimu?

5. Kak pa3zmMeriaercst Ha cxeme JIMHUA FPYIIOBbIX COEAMHEHMH (IIMHA) U KaK
MOMEYaeTcst OHa?

6. Kak pa3meniaroTcst Ha cXeMe METKH IETsIM, OIKTFOYEHHBIM K JIMHUU
IPYNIOBBIX COEUHEHUH (IIUHE)?

7. KakoB nops1ok MpUCBOCHUS DJIEMEHTAM CXEMbI MO3UIIUOHHBIX
0003HaYeHUM?

8. Kak BbIMOJIHSIETCS TPOBEPKA CXEMbI Ha OTCYTCTBUE OIITUOOK U YTO SIBJISIETCS
MPU3HAKOM UX OTCYTCTBUSA?

9. Kakum oOpazom BeinosiHsieTcst Bpaiienue Y1'O aemeHToB?

10. KakoB nopsiiok coxpaHeHus pa3padOTaHHON CXEMbI U Tiepeauu e€ B
penaktop PCB?

Ilepeuenv mpedosanuii kK omuemy

Ha60paTopHa;1 pa60Ta BBITIOJIHACTCA COI'JIACHO M@TOI[I/I‘ICCKI/IM YKa3aHHujAM O
BBITIOJTHCHHUH Ha60paTOpH0ﬁ pa6OTBI, BBI,HaHHOﬁ npernogaBaTciicM Ha 3aHATHUH.



Otuér mo nabopaTopHOW pabore OodopMIIseTCSs HHIUBUIYATHHO KaXKIbIM
CTYJICHTOM, BBITIOJIHUBIIMM HEOOXOJAMMbBIE SKCIEPUMEHTHI (HE3aBUCHUMO OT TOrO,
BBITIOJIHSJICS JIM DKCIIEPUMEHT MHJMBHUIYaJIbHO WJIM B COCTaBE TPYMIIbI CTYJEHTOB).
Crpanunpl oTuéra cieAayer NpOHyMepoBaTh (TUTYJIbHBIN JIUCT HE HyMEpYyeTcsl, Jaliee
UJIET CTpaHula 2 U T.11.).

TuTynpHBIN THCT OTYETA TOIKEH coJepkaTh Ppa3y: “OTuér no madbopaTopHOit
pabotre «Ha3Banue paboOTh», UyTh HUXKE: BBINONHWI CTyAEHT Tpynnbl (HOMEp
rpynmnbl) (PaMuius, UHUIMANGI)”. BHU3Y nucTa cieayeT ykazaTh TEKYIUN TO1I.

OTtuéT, KaK MpaBUIIO, JOJKEH COJAEPKATh CIEAYIOIINE OCHOBHBIE pa3/eiibl:

1. lens paboTsI;

2. TeopeTnueckas 4acThb;

3. O6opynoBanue (mpuOOPHI, KCIOJIb3yEMBIE B TA00OpATOPHOH padboTe);

4. Pe3ynbTaThl (TaOMULBI SKCIIEPUMEHTAJIbHBIX JAHHBIX, I'pa(UKU, CHUMKHU
HKpPaHOB MPUOOPOB);

5. BbIBOJ1bI (OCHOBHBIE IPUOOPETEHHBIE 3HAHUSI O IPEMETE UCCIIEIOBAHUS).

JlaGopaTopHnas padora 4 «TpaccupoBka nmeuatnoix miiat B CAIIP».
Ilepeuens 3a0anuii u 60npPoCcos 014 3auiumol 1a6OPAMOPHOIL padombl .
[TosicauTe MopsAI0K HACTPOUKHU KOH(puUrypanuu peaaktopa PCB.

Kak yCTaHOBUTH METPUYECKYIO CUCTEMY U3MEPEHUSA?

Kakumu komangamu 3agaercs crpykrypa 1117

Kak 3anmars cBoiicTBa nuaniextpuka 1117

Kakum oOpa3zom 3a7ar0Tcs JONOTHUTENbHBIE BHYTpeHHue ciou [TT1?
Kak ¢popmupyercs kontyp I1I1?

Kak BeiOupaercs tun mpudra?

B xakoM ciioe, 1 KaKuMHM KOMaHAaMH YKa3bIBatOTCs pazmepsl Ha 1117
Kak ycranaBnuBaroTcs rnpaBuiia TpaCCUPOBKH?

0. Kakumu xkomMaHJaMH U Ha KaKUX CJIOSX BBIMOJHSETCS aBTOMATHUECKas
TPacCUPOBKA COCTMHEHUI?

11. Kakum 006pa3oM perakTupyercs pucyHok mpoBoaHUKOB [1I1?7

12. Kak nactpauBats 118eta cioes [111?

13. Kakum  o0Opa3oM  BBINOJHSETCS  MHTEPAKTHBHAS  TPACCHPOBKA
COEIMHEHUI?

14. Kak BHeCTH U3MEHEHUS B paHEE BBIMOJHEHHYIO TPACCUPOBKY?

Ilepeueny mpedosanuii kK omueny

JlaGopatopHasi paboTa BBITIOJHAETCS COrIaCHO METOAMYECKUM YKa3aHUsIM O
BBITIOJTHEHUHU JTA00paTOPHOI pabOThI, BEIIAHHOM Mpero/iaBaTeieM Ha 3aHSITHH.

Otuér mo mabGopatopHoi paboTe OdOpPMIISETCS WHIUBUAYAIBHO KaXIbIM
CTYJICHTOM, BBINIOJHUBIINM HEOOXOJUMBIE AKCIEPUMEHTHI (HE3aBUCUMO OT TOTO,
BBITIOJTHSJICS JIM AKCHEPUMEHT MHAWBUYAJIbHO WM B COCTaBE TPYMIbI CTYAEHTOB).
Crpanuilbl 0OTU€TA ClieAyeT MPOHYMEPOBATH (TUTYJIbHBIN JIUCT HE HYMEpYyeTCs, AaJiee
UIET CTpaHuLa 2 U T.1.).

TuTynbHBIN THCT OTYETA TOIDKEH coAepkaTh Ppasy: “Otuért mo mabopaTopHO
pabore «HasBanue paboOTh», UyTh HUXKE: BBIMONHWI CTyACHT Tpynmbl (HOMED
rpynmnbl) (PaMunus, UHUIMAGI)”. BHU3Y nucTa crneayeT ykazaTh TEKYIIUN TO1I.

HOOo~NoOkwNE



OTtuéT, KaK MpaBUIIO, JOJIKEH COJEPKATH CIEAYIOIINE OCHOBHBIE pa3/Ieiibl:

1. Lens paboThr;

2. TeopeTudeckasi 4acTh;

3. O6opyaoBanue (MpuOOPHI, UCIIOIB3YEMBIE B JIA0OpATOPHO padboTe);

4. PesynbTaThl (TaONUIBI AKCIEPUMEHTAIBHBIX JTaHHBIX, TpaQuKd, CHUMKHU
AKpPaHOB MPUOOPOB);

5. BbIBOIbI (OCHOBHBIE MPUOOPETEHHBIC 3HAHUS O TIPEMETE UCCIICIOBAHUS).

JlaGopaTtopnass pabdora S5 «Co3maHue cxXeMbl JJIEKTPHYECKOM
NPUHUUNUAAIBLHON U ee MeYaATHOH MJIAThD».
Ilepeuens 3a0anuit u 60nPoCcos 0 3auiumaol J1a60OPAMOPHOIL PAdOmMBbL .

1. Kak BpIMOJHSAETCS UMIOPT pa3pabOTAHHOM 3IEKTPUYECKOW CXEMBbI B
penaktop PCB?

2. Kakum o0pa3zom BeiOMparoTcs u pazmeniatorcss OP3 na I1I17

3. Kakum 06pa3oM 3a71atoTcsi KOHTYpPBI 9KpaHa Ha 1uiate?

4. Ha xakux ciiosix pa3MeniaroTcsi MOJIUroHbl KOpIlyca U MUTaHUs?

5. Kakum 00pa3oM MOXKHO MPOCMOTPETh PUCYHKH Ka)XJOTro CIJIOS 110
OTZEIBHOCTU?

Ilepeuenv mpedosanuii K omueny

JlabopaTtopHasi paboTa BBITIOJHAETCS COTJIACHO METOIUYECKUM YKa3aHUSIM O
BBITIOJTHEHUH J1a00paTOPHOI pabOTHI, BEIIAHHOM MpenoiaBaTeieM Ha 3aHATHH.

Otuér mo nabGopatopHOod padoTe odopmMIsSEeTCS HUHAUBUIAYATHHO KaXIbIM
CTYACHTOM, BBITIOJHUBIINM HEOOXOAMMBIE SKCIEPUMEHTHI (HE3aBUCHMO OT TOTO,
BBITIOJHSUICS JIM SKCIIEPUMEHT WHAMBHIYAIbHO WM B COCTaBE TPYMIIBI CTY/ICHTOB).
Crpanuiibl oTuéTa CleayeT MPOHYMEPOBATh (TUTYIBHBIN JTUCT HE HyMepyeTcs, Jaiee
UJIET CTpaHula 2 U T.1.).

TuTynpHBIN TUCT OTYETA NOIDKEH coaepkaTh Ppasy: “Otuért no madbopaTopHOit
pabore «HasBanue paboOTh», 4YyTh HIKE: BBINOIHUI CTYyIEHT Trpymnmbl (HOMEp
rpynisl) (Oamunus, vHUIMANIB) . BHU3Y nHcTa cnefayeT yka3aTh TeKYIIHM TOI.

OTuér, KaK MpaBuIIo, JOJKEH COAEPKATh CICAYIOLINE OCHOBHBIE Pa3/IeIbl:

1. Hensb paboTsi;

2. TeopeTruueckas 4acThb;

3. OGopynoBanue (MPUOOPHI, UCTIOTB3YEMBIE B JIA0OPATOPHOU paboTe);

4. PezynbraThl (TaOMUIBI AKCIIEPUMEHTAJIBHBIX NAHHBIX, I'padUKU, CHUMKHU
HKpPaHOB MPUOOPOB);

5. BbiBObI (OCHOBHBIE TPUOOPETEHHBIE 3HAHUS O MPEIMETE UCCIECIOBAHNUS).

Bomnpock! k kommiekcHOMY 3ananuto 17K2

1. HaiiTe onpejeneHne MOHATUS «aBTOMATH3alUsI IPOEKTUPOBAHUS.

2. KakoBa pojb KOMIIBIOTEPHOW MOAAEPKKH B 3a/1a4aX CXEMOTEXHUYECKOTO
MPOEKTUPOBAHUS?

3. [aiiTe onpeneneHre MaTeMaTUYECKON MOJEIN pPaJuOCXeMbl U KOMIIOHEHTA
paaron3IeNusl.

4. HazoBuTe Kiacchl MaT€MaTUYECKHX MOJEJIEH CXEMbl, ONUCHIBAIOIINX €€
MOBE/ICHNE B 3aBUCUMOCTH OT PEXUMOB PaOOTHI.



5. ComocraBpTe aABe (OpMBI OMHWCAHWS  DIEKTPOHHOHW  CXEMbI  —
MPUHIUITHAIBHYIO 3JEKTPUYECKYI0 CXEMY M MATEMaTUUYECKYIO MOJIENIb CXEMbI — T10
TaKUM CBOMCTBaM, Kak MojHoTa omucanus DC, 3aBUCHMOCTb OT peXuMa pabOThI
CXEMBI M 3aBUCUMOCTh OT BbIOOpA PaMOKOMITIOHEHTOB.

6. Kakue BHIBI MaTeMaTHUYECKHWX MOJEJIEH MCIOJB3YIOTCS MpPU aHAIU3E
JIMHEMHBIX DJICKTPOHHBIX CXEM?

7. B 4éM COCTOMT CXOJACTBO M pa3jIMyuM€ METOJO0B pEIICHUS 3aaa4
CTATUCTUYECKOTO aHau3a U aHaJIN3a YyBCTBUTEILHOCTHU AJIEKTPOHHON CXEMBbI?

8. Tloscaute BaXHOCTh S(PPEKTUBHOTO PEIICHUS KOMIBIOTEPOM CHCTEM
JIMHEUHBIX anreOpanyecKux YpaBHEHUN B aHAIN3E AIEKTPOHHBIX CXEM.

9. Kakme TpeOGOBaHMs TPEABSBISIIOTCS K METOJaM aBTOMATH3WPOBAHHOTO
MPOEKTUPOBAHUS JIIEKTPOHHBIX CXEM?

10. Yto B KOHEYHOM UTOre OMNPEAECHAECT TOYHOCTh CXEMOTEXHHUYECKOIO
MO/JICTUPOBAHUS?

11. Yro o3Ha4aroT MOHATHUS «aJicKBaTHAsI MOJCINbL)», «aJCKBAaTHBII METOI» B
CXEMOTEXHUYECKOM ITpoeKkTupoBanuu C?

Jas Tekymero koutpoJs TK3:

[TpoBepsiemasi KOMIIETECHIUSA:

OIIK-2 CnocoOeH  caMOCTOATENbHO  TMPOBOJAUTH  AKCIIEPUMEHTAIbHBIC
UCCJIEIOBAHMUSI M MCIOJIb30BaTh OCHOBHBIE INMPUEMBbI OOpaOOTKM M NPENCTaBIICHUS
nonyueHHbIXx JgaHHbIX (OIIK-2.3 CnocobeH mnpuMeHSTh METOJbl aHalu3a,
MOJICJIMPOBAHUS, TEOPETUYECKOTO M 3KCHEPUMEHTAIBHOIO HCCIEAOBaHUS TMpU
perieHny npodecCuoHaNbHbBIX 3a7a4).

OIIK-4  CpnocobeH  moHUMAaTh  NPUHUMUIBI  pabOThl  COBPEMEHHBIX
WH(MOPMAIIMOHHBIX TEXHOJIOTUH W UCHOJL30BaTh WX JJIs pelieHus 3ajad
npodeccuonansuoit nearenbHoctd (OIIK-4.2 Brnageer HaBbIKaMU NPUMEHEHHUS
U(POBBIX TEXHOJOTUW I PElIeHUs 3a7ad Npo(ecCHOHATBHON NeATeTbHOCTH C
y4€TOM OCHOBHBIX TpeOOBaHU HHDOPMAITMOHHOM 0€30TTaCHOCTH).

TecT

Bonpoc Bapuanumuvr omeema

zpm[mttecxoe u306pa.7:cenue MAMEMAMUYECKOU MOOEIU KOMHOHEHMA
2p(l¢ull€CKO€ I/l306pa.9fC€HI/l€ KOMNOHEHmMAa Ha cxeme

Cxema 3ameerusl — amo AHAJIUMU4YEeCKoe 8blpaxceHue oA MO()EﬂMpOG(lHM}Z pa607’)’lbl cXemol
anaiumudecKkoe 6oblpasicenue ons pacdema Mamemamu4eckon mooenu
KOMNoOHeHma

Ha PUCYHKE u306panC€H He3aeucuUMblil UCHOYHUK HaANpAsICeHus
He3a6UCUMDBLI UCTMOYHUK MOKA
3A8UCUMbLI UCTNOYHUK HAanNpsMdceHus
3A6UCUMBLI UCTOYHUK TMOKA

V(t)

He3a8UCUMDBLL UCTIOYHUK HANPANCEHUA
He3a8UCUMDBLIL UCMOYHUK MOKA
3ABUCUMDBLU UCTOYHUK HANPAMNCERUS
3aBUCUMDLU UCTOYHUK MOKA

Ha pucynke uzobpaoicen




I(t)

Iy

Ha pucynxe uzobpaoicen He3A6UCUMBLI UCIOYHUK HANPSNCCHUSL
Fo T ' He3a6UCUMBII UCOYHUK TOKA
¢ 3A6UCUMbLIL UCTOYHUK HANPANCCHUSA
A | ) 3a8UCUMDBLIL UCHOYHUK MOKA
“o
]
— 0
Ha pucynxe uzobpaoicen He3A6UCUMBLI UCIOYHUK HANPSNCCHUSL

He3a8UCUMDBLI UCTNOYHUK MOKA
¢ 3A8UCUMDBLIL UCHOUHUK HANPAICERUA
4\ U (u,) 3A8UCUMDBLI UCTNOYHUK MOKA

U,

R

+0 H T+

JlaGopaTopHasi padora 6 «Co3ganune cOOPOYHOrO YepTekKa MeYaTHOI0 y3Jia
U MeYATHOH IJIATHI».

Ilepeuens 3a0anuit u 60nPoCcos 0 3auiumaol 1a6OPAMOPHOIL PAdOmMBbL.

1. Kakas cpena rpaduueckoro penaktupoBanus CAIIP ucnonwsizyercss st
CO37aHMS TIPON3BOICTBEHHON JOKYMEHTAITUN TIEYaTHON TIJIAThI?

2. Kak B cOOpOoYHBI JOKYMEHT J0OABUTh YEPTEIKHBIC BUJIbI, TAOIUIBI U BUJIbI
CBEpJICHUs, TaOJUIIBI CTPYKTYPhI CJIOEB U COCTaBa M3JEIMS, a TAKXKE BUIBI IS
W3TOTOBJICHUS?

3. Kak BbIOpaTh THI 4YepTeka, KOTOPHIM HEOOXOIUMO Pa3MECTUTh Ha JIUCTE
JIOKYMEHTA?

4. Kak BKJIIOYUTH B Pa3MEIIECHHBIN BHUJ JOMOJHUTEIHHYI0 HWH(OPMAIUIO O
TOIOJIOTUH TIJIaThl?

Ilepeuenv mpedosanuii Kk omuenty

JlabopaTtopHasi paboTa BBITIOJHSAETCS COTJIACHO METOIWYECKUM yKa3aHUsIM O
BBITIOJTHEHUHU JTA00paTOPHOI pabOThI, BBIIAHHOM Mperno/iaBaTeeM Ha 3aHSITHH.

Otuér mo mabGopatopHoi paboTe odOpPMIISETCS WHIUBUAYAIBHO KaXIbIM
CTYJICHTOM, BBINIOJHUBIINM HEOOXOJUMBIE AKCIEPUMEHTHI (HE3aBUCUMO OT TOTO,
BBITIOJTHSJICS JIM AKCIEPUMEHT WMHAWBUIYATbHO WUJIM B COCTABE TPYIIIBI CTYJEHTOB).
Crtpanuilbl 0TU€Ta ClIeayeT MPOHYMEPOBaTh (TUTYJIBbHBIN JIUCT HE HYMEpYyeTCs, Jajiee
UJeT CTpaHula 2 u T.1.).

TuTynpHBIN TUCT OTYETA TOIDKEH coaiepkaTh Ppasy: “Otuért mo madbopaTopHO
pabore «HasBanue paboOTh», 4YyTh HIKE: BBIMOIHUI CTYyAEHT Tpymmbl (HOMEp
rpynnsl) (Pamunus, HHULMANB!) . BHU3Y nHCTa clieyeT yKa3aTh TEKYILUHMA FOJ.

OTuyéT, KaK MPaBUIIO, TOJIKEH COACPIKATH CICAYIOIINE OCHOBHBIE Pa3/IEbl:

1. ens paboTsi;

2. Teoperuueckas 4acThb;

3. O6opynoBanue (IpuOOPHI, UCIOJIB3YEMBIE B TA00OpAaTOPHOI padboTe);

4. PesynbTaThl (TaOMUIBI SKCIIEPUMEHTAIBHBIX JAHHBIX, T'padUKH, CHUMKHU
AKpPaHOB MPUOOPOB);



5. BbIBo1bI (OCHOBHBIE MPUOOPETEHHBIE 3HAHUSI O MPEIMETE UCCIECIOBAHUS).

JlabopaTtopnass pabdora 7 «lIloaroroBka BBIXOAHBIX (ailuioB ISt
NPOU3BOACTBA NMEYATHOM MJIATHI».

Ilepeuens 3a0anuii u 60nPOCO8 014 3auiUmMbl 1AOOPAMOPHOIL PAOOMbL:

1. Kakue BBIXOJIHBIE JOKYMEHTHI HEOOXOJMMBI ISl MU3TOTOBJICHHS MEYaTHOTO
y3na?

2. Kak B CAIIP cdopmupoBaTh BBIXOAHBIC (ailibl i H3TOTOBJICHHUSA
MEYaTHOM TJIaThI?

3. Kak B CAIIP cdopmupoBarh BbIXOAHBIE (alIbl JUIsi YCTAaHOBKHU
KOMITOHEHTOB Ha ME€YaTHYIO I1aTy?

Ilepeuens mpebdosanuii kK omueny

JlaGopatopHass paboTa BBINOJHIETCA COMIACHO METOIUYEeCKUM YKa3aHUSIM O
BBITIOJIHEHUU JTA00OPaTOPHOI pabOThI, BEIIAHHOM MTPEMNO/IaBaTesieM Ha 3aHITHH.

Otuér mo nabGoparopHod paboTe OGhOPMIIAETCS WHIUBUIYAIBHO KaXKIbIM
CTYZAECHTOM, BBINOJHUBIIMM HEOOXOJUMbIE 3KCIEPUMEHTHI (HE3aBHCHUMO OT TOTO,
BBITIOJTHSJICS JIM SKCHEPUMEHT MHAWBUIYATIbHO WM B COCTABE TPYMHIbI CTYAEHTOB).
Crpanuisl oTuéra ciefyeT NpOHyMepOBaTh (TUTYJIBHBIN JIUCT HE HYMEpYeTcsl, aajiee
UJET CTpaHuLa 2 U T.11.).

TuTynpHBIN TUCT OTYETA NOIDKEH coaepkath ¢pazy: “OT4éT nmo mabopaTopHOi
pabore «Ha3zBanue pa®OThD», 4YyTh HMKE: BBINOJHWUI CTYyAEHT rpynmbl (HOMEp
rpynnsl) (Pamunus, MHUIMANB!) . BHU3Y nHcTa ciieayeT yKka3aTh TEKYIIHM ro/.

OTtuéT, KaK MpaBuJIO, JOJKEH COJAEPKATh CIAEAYIOIINE OCHOBHBIE pa3/ieiibl:

1. Ilens paGoThr;

2. TeopeTrnueckas 4acThb;

3. O6opynoBanue (IpUOOPHI, UCIIONIB3YyEMbIE B TAOOPATOPHOM padoTe);

4. PesynbTaThl (TaONMUII AKCIIEPUMEHTAIBHBIX MAaHHBIX, TpadUKU, CHUMKHU
AKpPaHOB MPUOOPOB);

5. BbiBO/1bI (OCHOBHBIE TIPHOOPETEHHBIC 3HAHUS O MPEIMETE UCCIICIOBAHNUS).

Bomnpock! k kommiekcHOMY 3aaanuto TK3

1. Ha3oBuTe€ OCHOBHBIE JJIEMEHTHI CXEM 3aMEIICHUSI PaTUOKOMIIOHEHTOB.
[losicaute (Qu3uyeckne W MaTeMaTHYECKHWE MPUYUHBI TOTO, YTO OTH DJIEMEHTHI
pa3aEAOTCS HA TTApPbl: KICTOYHUKH, PEAKTUBHBIC U PE3UCTUBHBIC SJIEMEHTHI.

2. Maremaruyeckas MOJIETb CXEMBI 3aMeILCHUS HEKOTOPOTO
PAAMOKOMIIOHEHTA MPEACTaBIseT COOON CUCTEMY JIMHEWHBIX IU(PepeHIInaIbHbIX
ypaBHeHui. Kakue 37eMEeHThl MOTYT OBITh HCMOJB30BaHbl sl €€ rpaduueckoro
npejacTaBieHusi? Kakue sineMeHThl JTOKHBI 00s3aTeIbHO MPUCYTCTBOBATh B CXEME
3aMENIEHUs 3TOr0 KOMIIOHEHTA?

3. IlpuBenute MareMatuueckue H (PU3NUECKHE TPUUYUHBI TMepexoja OT
HEJIMHEWMHOW MOJIEIM K JUHEHHOW MOJEIW OJHOIO M TOTO K€ PaIrOKOMIIOHCHTA.
[louemy B ompenencHUW JHMHEWHBIX MOJIEIEH YacTo OOpamamTcs K MOHSITHIO
«pabouast TOUKa», CBSI3aHHOTO C CYIECTBEHHO HETMHEHHBIMUA 3aBUCUMOCTSIMU ?

4. JlaliTe ompeneneHUe CTaTUYECKUX M JAUHAMHUYECKUX I[apaMETPOB CXEM
3amemienns. Kakum o0pa3omM ATH TapaMeTphl CBA3aHBI C PEXUMaMU aHaU3a



ANIEKTPOHHOM CXEMBbI (B YaCTHOCTH, IO MOCTOSSHHOMY TOKY, MEPEXOJAHBIM MPOIEeccaM
Y YaCTOTHBIM XapaKTepUCTUKaM)?

5. Hekoropblii pagMOKOMIIOHEHT UWMEET WACAIM3UPOBAHHYIO CXEMY
3aMeIleHus] B BUJE JMHEHHOTO YeThIpéxmoiitocHuKa. Ompenenute TpeOOBaHUS K
CBOMCTBaM 3TOr0 KOMIIOHEHTA MPHU OMHUCAHMM TaKOTO YETHIPEXIOJIOCHUKA JIBYMS,
TpEMS U YEThIPbMS TapaMEeTPaAMH.

6. HazoBute paguoTexHuueckue ycTpoicTBa (00JacTM TNPUMEHEHHs), B
KOTOPBIX HanboJiee YacTO HMCIOJB3YIOTCS KyCOYHO-JIMHEWHAs, TMOJMHOMHUATIbHAS H
AKCIOHEHIMAJIbHASI ANMPOKCUMAIIMKM BOJIbT-aMIIEPHBIX XapPaKTEPUCTUK AKTUBHBIX

PaliOKOMIIOHEHTOB.
7. Ykaxute Haubosee cymecTBeHHble oTanuusa moaenu ['ymmens — I[lyna ot
Mozenn OoOepca — Momna. Ilpu kakux TpeOOBaHHSIX K CXEME 3aMEIlCHUS

OMMOJISIPHOTO TPAH3UCTOPa 00€ MOJICTU CTAHOBSTCSI PKBUBAJICHTHBIMU?

8. KakoBbl ¢u3nueckue MpUYUHBI pa3feieHus] MOjelield paJioKOMIIOHEHTOB
Ha kJaccel? C KaKUMU MaTEMaTUYECKUMHU 3aBUCUMOCTSIMU CBSI3aHbI ONUCAHUSI CBSI3EH
MEXIY AJIEKTPUUECKUMHU TapaMeTpaMu KOMIIOHEHTOB B 3THX kiaccax? [lpusenute
PUMEPBI U3 PAAUOTEXHUYECKON MPAKTUKU.

9. IlosicHuTe METOIMKY NPSAMOIrO HU3MEpPEHHs] OOBEMHBIX CONPOTHUBIICHUHN
OMUTTEPA M KOJUIEKTOpa OumojsipHOro TpaH3uctopa. Kakum o0paszom B 3THX
U3MEPEHUSIX MOKHO UCKJIIOUUTD BIUSHUE 00BEMHOTO COITPOTUBIICHUS 0a3bl?

10. CocraBbTe MOLIArOBYIO MPOLEAYPY MEPEXOAA OT YHUBEPCAIBHON MOJIEIIH
paZIOKOMIIOHEHTAa K €ro JHWHeapu30BaHHOW wmojenn. Kakue sIeMeHThl cxeM
3aMeIleHUs] MOTpPeOyIoT TMpU STOM Npeodpa3oBaHUM, a KaKUe OCTAHyTCA
HEU3MEHHBIMU ?

JlJ1st MpOMe:KyTOYHOM aTTeCTAllUM:

Teopemuuecxue 80npoCoHl

1. JlaiiTe ornpenesieHne NOHATHS «AJIEKTPOHHOE CPEACTBO». B uéM cocrout
€ro OTJIMYME OT MOHSITHUS «PATUOSTIEKTPOHHAS anmnapaTtypa»?

2. B 4ém cocroATr pasnuuus NPUHLUUNHAIBHOW CXEMbl, 3KBUBAJIECHTHOU
CXEMBI U CXEMbI 3aMEILECHHS], OTHOCSIIMNXCS K OMHOMY U ToMy ke DC?

3. UTto Takoe CXEeMOTEXHUYECKOE MpoeKTupoBaHue? B 4ém 3akirodaercs
€ro OTJIMYHME OT KOHCTPYKTOPCKOTO MPOCKTUPOBAHUS?

4, [TosicHUTE COOTHOIICHUE MEXAY 3alaHHBIMU TpeOoBaHusMU K DC U ero
BBIXO/IHBIMH MapaMeTpaMHu.

5. N3 Kkakux MOAITANOB COCTOMT CXEMOTEXHHUYECKOE MPOCKTUpPOBaHUE?
Kakum o0pa3om oHU CBSI3aHBI MEXKITY COOOM?

6. [Touemy B KOHCTPYKTOPCKOM MIPOCKTUPOBAHUH MIpUHATA
MHOTOYpOBHEBasi uepapxus pazpadbotox IC?

1. KakoBo coxepxaHue ONTHUMHU3ALUMAM IPOEKTHBIX PEMIEHUU IIpU
paspabotke IC?

8. HazoBuTe npuHIMIBI CHCTEMHOTIO MOJX0/1a P CUHTE3€ PAAUOCPE/ICTB.

Q. B uém coctout coaepxxkanne CALS-texnonoruii? ComnocraBbTe 3Tallbl

KU3HEHHOro 1uKia coriiacHo CALS-TeXHOJIOTUIM C dTallaMU CXEMOTEXHUYECKOTO U



KOHCTPYKTOPCKOI'O MMPOEKTUPOBAHUS.

10. Jlalite onpeneneHue NOHATHS «aBTOMATU3ALMs IPOSKTUPOBAHUY.

11. KaxkoBa poJib KOMIIBIOTEPHOU MO ACPIKKH B 3aJ1a4ax
CXEMOTEXHUYECKOTO IPOCKTUPOBAHHUS !

12. Jlalite ompeneneHue MaTeMaTUYECKOW MOJEIH  paJuOCXEMbl U
KOMIIOHEHTA PaJuOn3ICIIIs.

13. Ha3oBure Ki1accbl MaTeMaTUYECKUX MOJEIECH CXEMBI, OIMCHIBAIONIUX €€
MOBEJEHUE B 3aBUCUMOCTH OT PEKUMOB PaOOTHI.

14. ComnocraBbTe JBe (OpPMBI  OMHUCAHUS DJICKTPOHHOW CXEMBI —

MPUHIUNHATBHYIO JIEKTPUYECKYI0O CXEMY M MAaT€MaTHYECKYIO MOJIEIh CXEMbl — IO
TaKuM CBOMCTBaM, Kak MoiHoTa omucanus DC, 3aBUCHMOCTb OT pexXUMa padbOThI
CXEMBbI U 3aBUCUMOCTb OT BbIOOpA PaJOKOMIIOHEHTOB.

15. Kakue BuIbl MaTeMaTHYECKHUX MOJEJIEH HCIOIB3YIOTCS TMPHU AHAIN3E
JIMHEWHBIX AJIEKTPOHHBIX CXEM?

16. B 4éMm cOCTOMT CXOACTBO M pa3iM4yMe€ METOJOB pEUICHUS 3ajad
CTaTUCTUYECKOTO aHan3a U aHAIN3a YyBCTBUTEIbHOCTHU AJIEKTPOHHON CXEMBI?

17, [TosicauTe BaxXHOCTh A(PPEKTUBHOTO PEIICHHUS] KOMIIBIOTEPOM CHCTEM
JMHENHBIX alreOpandyeckuX ypaBHEHUN B aHAJIU3€ AJICKTPOHHBIX CXEM.

18. Kakue TpeOoBaHUS MPEABABISIOTCS K METOJIaM aBTOMATU3UPOBAHHOIO
MPOEKTUPOBAHMS IEKTPOHHBIX CXEM?

19. UTO B KOHEYHOM HUTOTE OINpPEIETsieT TOYHOCTh CXEMOTEXHUYECKOTO
MOJETUPOBAHUA?

20. UTo 03HAYAIOT MOHATHUS «aJCKBaTHAas MOJEIbY, «aJeKBAaTHBIA METO» B
CXEMOTEXHUYECKOM MPOEKTHPOBAHUHN DC?

21. HazoBuTe OCHOBHBIC 2JIEMEHTBHI CXE€M 3aMEIICHUS PaTUOKOMIIOHCHTOB.
[Tosichute (u3Mueckue W MaTeMaTUYeCKUE MPUYUHBI TOTO, YTO OSTU DJIEMEHTHI
pa3eNAoTCA Ha Mapbl: UICTOYHUKU, PEAKTUBHBIE U PE3UCTUBHBIC SJIEMEHTHI.

22. Maremartudeckas MO/IEJIb CXEMBbI 3aMeIeHUS HEKOTOPOTO
PaJMOKOMIIOHEHTA TPEACTABISIET CO00M CUCTEMY JMHEWHBIX Iu(QepeHInaIbHbIX
ypaBHeHu#. Kakue ayeMeHThl MOTYT OBITh HMCHOJB30BaHbl s €€ Trpaduueckoro
npencrasienus? Kakue sneMeHThl JOJDKHBI 0053aT€LHO MPUCYTCTBOBAThH B CXEME
3aMelIeHUs 3TOro KOMIOHEHTa?

23. [IpuBenuTe MareMatnyeckue W (U3MUECKUE TPUYUHBI TEepexoja oOT
HEJIMHEMHOW MOJENU K JMHEMHOW MOJEIM OJHOIO M TOrO K€ PaIUOKOMIIOHEHTA.
[loueMy B ompeAeieHUU JUHEHHBIX MOJEJIEH YacTo O0O0pallaroTCsa K TOHATHIO
«paboyasi TOUKay», CBI3aHHOIO C CYIIECTBEHHO HEJIMHEHHBIMU 3aBUCUMOCTSIMU?

24. JlaliTe ompeneneHrne CTaTUYECKUX U JTUHAMUYECKHX MapaMeTPOB CXEM
3amenieHus. Kakum o00pa3oM 3TH mapameTpbl CBSA3aHbl C PEXUMaAMH aHau3a
AIIEKTPOHHOM CXEMBI (B YaCTHOCTH, IO MOCTOSHHOMY TOKY, MEPEXOIHBIM Mpolieccam
Y YaCTOTHBIM XapaKTEPUCTUKAM)?

25. HexkoToppiil  pagMOKOMIIOHEHT MMEET HACATU3UPOBAHHYK) CXEMY
3aMeIIeHus] B BUJE JUHEHHOTO YeThIpéxmonocHuka. Ompenenute TpeOOBaHUS K
CBOMCTBaM 3TOr0 KOMIIOHEHTa MPHU ONHUCAHUU TAKOTO UYETHIPEXIOJIOCHUKA JIBYMS,
TPEMSI U YETBIPbMS MapaMeTPaMHu.

26. HazoBuTe paauoTexHUYecKue YCTpoMCTBa (00JACTH NPUMEHEHHs), B



KOTOPBIX HamboJiee YacTO HMCHOJB3YIOTCS KyCOYHO-JIMHEWHAs, TMOJMHOMHUATIbHAS H
AKCTIOHCHITMAJIbHASl aMMPOKCUMAIIMM BOJIBT-aMIIEPHBIX XapaKTEPUCTHUK aKTHUBHBIX
PaIMOKOMIIOHEHTORB.

27. VYkaxute Hanbojiee cyliecTBeHHble oTiuuns Moaenu ['ymmens — [lyHa
or Momenu J0epca — Momna. Ilpu kakux TpeOOBaHMSIX K CXEME 3aMelleHUS
OMIOJISIPHOTO TPaH3UCTOPa 00€ MOJICTN CTAHOBITCS YKBUBAJICHTHBIMH?

28. KaxkoBgbl buznyeckue MPUYUHBI pa3iesieHus MOJIeIer
PaIUOKOMIIOHEHTOB Ha Kjacchl? C KakUMU MaTeMaTUYEeCKUMHU 3aBUCHUMOCTSIMU
CBSI3aHbl OMMUCAHUS CBSA3EH MEXKIY DJIEKTPUUYECKHUMU NapaMeTpaMu KOMIIOHEHTOB B
sTux Kiaccax? [IpuBeaute npuMepsl U3 paAUOTEXHUUECKON MTPAKTUKHU.

29. [TosicHUTE METOJIUKY MPSIMOTO H3MEPEHHsS] OOBEMHBIX COMPOTUBIICHUIM
AMUTTEPA M KOJUIEKTOpa OUMOJISIpHOrO TpaH3ucTtopa. Kakum oOpa3zom B 3THUX
U3MEPEHUAX MOXKHO UCKIIIOUUTH BIUSHUE OOBEMHOTO COMPOTUBIICHUS Oa3bl?

30. CocTaBbTe TMOIIATOBYIO MPOILEAYPY MNepexofa OT YHUBEpPCAIbHOU
MOJICSIA PAJMOKOMIIOHEHTA K €ro JUHEapu30BaHHOW Mojenu. Kakue 3J1eMeHThl cXeM
3aMelIeHus] TOTpeOyIoT TpH  OATOM TMpeoOpa3oBaHUM, a KakKue OCTaHyTCs
HEU3MEHHBIMU?

IIpakTH4eckue 3agaHus
1. PazpaboTaiiTe 1mocajo4HOe MECTO 0] KOMIIOHEHT, M300pa’KeHHBIN Ha
PUCYHKE
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2. PazpaboraiiTe mocaio4HOE MECTO MO]T KOMIIOHEHT, M300paKEHHBIN HA
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3. PazpaboraiiTe mocago4Hoe MECTO 0]l KOMIIOHEHT, N300pakeHHBIIN Ha
pPUCYHKE
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