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BBE/JIEHUE

BaxxHyto yacTe TeopeTnyeckor M mpodeccHoHaTbHON MPAKTHYECKON MOATOTOBKH CTYACHTOB
COCTaBJISIIOT IPAKTUUECKUE 3AHSTHS.

CoctaB U coaepx)aHHe MPAKTUUYECKHX pabOT HaIpaBJICHbl HA pealU3allio JEHCTBYIOLIETO
(denepasbHOrO TrocynapcTBEHHOIO 00pa3oBaTENbHOTO CTaHIApTa CPEeTHEro MpoQecCHOHATBHOTO
o0OpazoBaHws.

Benymeld IuaakTUYeCKOM WENbI0 MPAKTHYECKUX 3aHATHH  sBiseTcsl  (OpPMHpPOBAHUE
npo(ecCHOHANBHBIX NPAKTUYECKUX YMEHUN - YMEHHUIl BBINIOJHATH OINpeeNieHHbIe IeHCTBUS,
HEO0OXOUMbIE B MOCJIEAYIONIEM B MPO(ecCHOHANBHOM NeSTEIbHOCTH M0 001enpodecCuoHaIbHbIM
JUCLUILINHAM.

B cootBerctBUM C paboueit mporpammont yueOHOW aucrurumHbl  «HDOpManmoHHBIE
TEXHOJIOTUM B TMPO(ECCHOHAIBHONW NEATENFHOCTHY IMPEAYCMOTPEHO IMPOBEACHHE MPAKTHUECKUX
3aHATHI.

B pesynbrare ux BBITOTHEHHUS, 00YUAIOLIHICS JOIKEH:

YMETB:

V1 nosp30BaThCA NAKETAMM CHELUAIM3UPOBAHHBIX IIPOrpaMM I IPOEKTUPOBAHUS, pacyeTa u
BbIOOpA ONTHMAJIbHBIX APAMETPOB CUCTEM HJIEKTPOCHAOKEHUS;

V2 BBINOJIHATH PACUYEThl AEKTPUUECKUX HATPY30K;

V3 co3znaBaTh NPOEKTHYIO IOKYMEHTALIMIO C UCIIOJIb30BaHUEM IIEPCOHATILHOTO KOMITBIOTEPA;
V02.1 Onpenensarsb 3a1a4u 1 TOMCKa HH(DOpMaIuu

VY02.2 onpenensats HEOOXOJUMBIE HCTOYHUKH HH(OpMAIHH

¥02.4 cTpyKkTypupOoBaTh MOIy4aeMyro HHHOPMALIHIO

¥02.6 oneHMBaTh NPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB MONUCKA

¥02.7 obopMIsATh pe3ynbTaThl MOUCKA

V09.1 npumeHsTh cpeacTBa HHGOPMAIIMOHHBIX TEXHOJIOTHH JJI perieHus Tpo(eccHOHaTbHbBIX
3a1a4

¥ 09.2 ucnonb30BaTh COBPEMEHHOE NMPOTPAMMHOE O0EeCTIeueHue

VY09.3 nposBIATE KyAbTYPY HH(POPMAITMOHHONW 6€30MaCHOCTH IIPU UCTIOJIb30BaHUH
MH(}OPMALIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTU;

CopnepxaHue NpakTUYECKUX pabOT OPHEHTHUPOBAHO HA MOATOTOBKY CTYAEHTOB K OCBOCHHUIO
MpOECCHOHAIBHOTO MOJYJII OCHOBHOM MpPOQECCHOHAIILHOW 00pa30BaTeIbHONW MPOTPaMMBI 110
CHELHATbHOCTH U OBJAJICHUIO MPO(ECCHOHATLHBIMU KOMIIETEHIUSMHU:

1K 2.4. YyacTBOBaTh B IPOEKTUPOBAHUHU CUJIOBOTO U OCBETUTEIBHOIO AIEKTPOOOOPYI0BAHUS;

I1K 3.4 YuacTtBOBaTh B NPOEKTUPOBAHUU SJIEKTPUUECKUX CETEH

[1K 4.3. YuacTBOBaTh B pacueTax OCHOBHBIX TEXHUKO-3KOHOMHUYECKUX MTOKa3aTeleH;

OK 02. OcymiecTBisATh MOUCK, aHATU3 W HHTEPIpPETALUI0 HMHPOpMAlKU, HEOOXOTUMOHN s
BBITNOJTHEHUS 3a/1a4 MPOPECCHOHATBHON AESITEIbHOCTH;

OK 09. Ucnonb3oBaTh HHPOPMALMOHHbBIE TEXHOJIOTUH B MPO(ECCHOHATBHON 1EATEIbHOCTH.

BoimonHenne — cTyneHTaMM — OPAaKTUYECKMX  paboT 1o y4yeOHOM — JUCHUIUIMHE
«MHpOopMalOHHBIE TEXHOJIOTHH B MPOPECCUOHAIBHOMN 1eATEeIbHOCTHY» HAIIPABIICHO HA:

- 00001IeHNe, CHUCTeMaTH3alUIo, YIIIyOJieHHe, 3aKpelyieHHe, pPa3BUTHE U JeTalIU3alluio
MOJTyYE€HHBIX TEOPETUUECKUX 3HAHUM 110 KOHKPETHBIM TeMaM y4eOHON AUCHIUIIIINHBL;

- (¢dopmHpOBaHHE YMEHMH NPUMEHATH IOJyYEHHbIE 3HAHUS Ha MPaAKTHKE, pPEaTHU3alUio
€IMHCTBA MHTEJUIEKTYaJbHOM U MPaKTHYECKON AeITeIbHOCTH;

- ¢opmHupoBaHHE U pa3BUTUE yMEHHUH: HaAOIIOAATh, CpPaBHUBATh, COIOCTABIIATH,
aHAJIM3UPOBATh, JI€JIaTh BBIBOABI M 00001IeHUs, 0QOPMIISATh pe3yslbTaThl B BHUJE TaOJHII, CXEM,
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rpaduKoB;

- pPa3BUTHE aHATTUTUYECKUX MHTEIUICKTYAIbHBIX YMEHUH y Oy IyIIUX CIIEHUAINCTOB;

- BBIpA0OTKY IPH PEIICHUH ITOCTAaBJICHHBIX 3a1a4 NMPO(EeCCHOHAIFHO 3HAYMMBIX KayecTB,
TAaKHUX KaK CaMOCTOATCIIbHOCTb, OTBETCTBCHHOCTb, TOYHOCTDH, TBOPUCCKAsA MHUIIMATUBA.

Kpurepun onenku:

OrneHka «OTJIMYHO» BBICTABIISAETCS, €CJIM BBINOJIHEHBlI BCE 3aJJaHUs MPAKTUYECKOIO 3aHATHS,
JOMYIIeHBI 1-2 HeloueThl, HCIIPABICHHBIE 110 TPEOOBAHUIO MPETIOIaBATEs.

OrneHka «XOpOII0» BBICTABISAETCA, €CIM PadoTa BHINOJIHEHA B IIOJHOM O00BEME, JOMYILEHbI
onHa omuOKka wiM Oojee JBYX HEIOYETOB IIPU BBIIOJIHEHUU 33JaHUS, HCIPaBICHHBIE II0
3aMEYaHUI0 IIPENoiaBaTes.

OneHka «yJAOBJIETBOPUTEJIBLHO» BbICTABISCTCSA, €CIIM 33JaHUs BBINOJIHEHbl HE B IOJIHOM
o0beMe, omymieHbl 1-2 OmMOKU MPH BHIMOJIHEHUH 33JaHUN, HO MPOJEMOHCTPHUPOBAHBI YMEHHS,
JOCTaTOYHbIE JJIs1 albHENIIEro YCBOCHHS IPOrPaMMHOI0 MaTepuaia.

OneHka «HeyJAOBJIETBOPUTEIbHO» BBICTABIISAETCS, €CIM BBINOJIHEHO MEHEE I10JIOBUHBI
3aJ]aHUi, HE TNPOJEMOHCTPUPOBAHBl YMEHMs, JAOCTATOYHBbIE ISl JaJIbHEHIero YCBOEHUS
IPOrpaMMHOr0 MaTepHaia.



[lepedeHb MpakTUUECKUX 3aHATHI

Pa3neanl/TeMbl Tembl Koanuects TpedoBanusa ®I'OC CIIO
NMPaKTHYECKUX/JIa00PaTOPHbI 0 4acoB (ymertn)
X 3aHATHI
Tema 1. [IpakTuueckas pabora Nel. 2 Y1,Y09.1,¥09.2
MopenupoBanue ITocTpoeHue 3IEKTPUIECKUX
JJIEKTPHYUECKUX cxem B mporpamme NI Multisim.
enel ¢ MOMOIIBIO [TpakTuyeckas pabora Ne2. 2 V1,¥09.2
nporpammsl NI MopaenupoBaHHe JTOTHYECKIX
Multisim. CXEM.
[TpakTrueckas pabota Ne3. 2 V1,¥09.2
[TocTpoeHue TIOrH4ecKux cXem
B nporpamme NI Multisim.
Tema 2. Pacuer [TpakTuyeckas pabora Ne4. 2 v2
INEKTPUUECKUX 3anuch MaTeMaTHUYeCKUX
LETEN C TOMOIIBIO BBIPAYKEHHUI U BBIYMCIIEHUE UX
IPOrPaMMBI 3HAYEHUH MpU 3aJaHHBIX
Mathcad. MCXOJIHBIX JIAHHBIX.
[IpakTuueckas padora NoS5. 2 Vy2
[TocTpoenue rpadukoB
¢bynkuit B Mathcad
[IpakTuueckas padora Neb. 2 Vy2
Pacuer snekTpuueckux neneri B
Mathcad.
Tema 3. [IpakTrueckas padota Ne7. 4 V3,¥09.1
[Toctpoenue [TocTpoeHue rneKTpuIecKux
AIIEKTPUUYECKUX cxeM B nporpamme Kommac 3 D.
CXEM B [TPOrpaMMe [IpakTuyeckas padora Ne§. 2 ¥3,¥09.1
Kowmmnac 3 D. [TocTpoeHne 3neKTpUIECKuX
CXEM C UCHOJIb30BAHUEM
oubmmorexu ESK.
Tema 4. [TpakTruyeckas padora Ne9. 2 Vi
Muxkponpouneccopsl | BBox n BeIBOA naHHbIX. [IepBas
u porpamMma.
MHUKPOKOHTpOJuIepsl | [IpakTmueckas pabora NelO. 2 Vi
B YcnoBHbI onepaTop.
SIEKTPOSHEPIEeTUKE. | [[pakTHueckas padorta Nell. 2 Vi
IIporpammupoBanue | KoHCTPYKIUs BETBIEHHUS.
MHUKPOKOHTPOJIIEPO | [IpakTrueckas padora 12. 2 Vi
B Omnepartopsbl LUKJIA.
[TpakTuyeckas pabora 13. 2 V1
ITporpammupoBanue Ha C.
VYnpaBieHue CBETOIHOIOM.
Tewma S. lpaxTiecias pabora 14 2 V022,Y02.4,02.6,Y02.7,509.3
KomnbroTepHbie [IporpamMmmupoBanme
cetu MHKPOKOHTpoJuIepa Ha si3bike C.
[IpakTuueckas  pabota 15 2 V1,¥2,V3,902.1,¥02.2,¥02.4,

Bo3MOXXHOCTH  HCITOJIE30BAHHUSI
anmapaTHOTO U MPOrPaMMHOTO
obOecreyeHus B
npodeccnoHanbHOM
JIEATETLHOCTH

,Y02.7,¥09.1,¥09.2,¥09.3
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METOAUYECKUE YKA3AHUA

Tema 1. MoaenupoBaHue IEKTPUIECKUX METIeH ¢ moMotibio mporpammbl NI Multisim.

[IpakTuueckas padora Ne 1
[TocTpoenue anexkTpudeckux cxem B mporpamme NI Multisim.
Hean pa6oTbI:

Hay4uthbcst HOCTpOSHUIO AIEKTPUIECKUX cXeM B mporpamme NI Multisim

Boinosnus padory, Bel Oyaere:

VY1 nonb30BaThCsl MaKETAMU CHEUAIN3UPOBAHHBIX IPOTrPaMM JUIsl IPOEKTUPOBAHUS, pacueTa U
BbIOOpA ONTHMAJIbHBIX APAMETPOB CUCTEM JIEKTPOCHAOKEHNUS;

Y09.1 npumeHsTh cpeacTBa HHPOPMALMOHHBIX TEXHOJIOTUHN IS pelieHus Mpo(ecCHOHAIBHBIX
3a1a4

VY 09.2 ucnonb30BaTh COBPEMEHHOE MPOTrpaMMHOE 00ecTiedeHne

MaTepI/laJIbHOC o0ecneyeHnue:

HepCOHaJ'ILHHﬁ KOMIIBIOTEP, HO,Z[KJ'IIO‘I@HHHIZ K DJ100aIbHOM CCTU, MCTOANYCCKUC YKA3aHU
I10 BBIIIOJTHCHHUIO HpaKTquCKOﬁ pa6OTI>I.

3apanue:

Ocy1ecTBUTh NOCTPOEHUE IIEKTPUUECKUE CXEMbI COIVIACHO 3a/1aHUIO

HOpﬂ)IOK BbIITOJTHCHHUA paﬁon:

1. 3arpysuts Multisim

2. BBIMONMHATE OCTPOCHUE IEKTPUIECKUE cxeMbl B Multisim.
3. PesynpraT paboTHI IPEOCTABUTH JUISl IPOBEPKH MTPENOIaBATEIIO

OI[HOTaKTHaH CXEeMa YCUIIUTECIb MOITHOCTHU

[TocTpoum ycunuTenbHBINA Kackas Ha mojieBoM Tpanzuctope 2N7002 ¢ pezoHaHCHOM cuctemoi u3 1
LC-dumnbTpa (puc. 1). Hacrora reneparopa 1.76 MI'u. IlapameTpbl eMKOCTH U MHIYKTUBHOCTH

PE30HAHCHOTO 3B€HA PACCYMTHIBAEM MCXOJIS M3 YaCTOTHI TeHeparopa (IpUHUMaeM ee 3a
PE30HAHCHYIO).
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Puc. 1 - Yeuwnurensselit kackan ¢ 1 LCremnouxoi.

PaccmotpuM ocrmiiorpaMMmy Ha Harpy3ke ¥ Ha CTOKE TPaH3UCTOpa

Oapnnorpad

Lt
TRV

AL
W W

| [EW]

| (11 ke
Epema KarHan_A Kanan_BE

11:;_ E‘E‘ 50,836 us 74,932V -35.666 V

* *|| 53.404us 55,476 V 119,216 V
T2-T1 2,568 us -19.455 W 154,882V BHewWwHSS )
PazeepTka KaHan A KaHan B CHHXPOHKMZaUMA -
LWkana: | 500 ns/Div Wkana | 50 V/Div Wkana | SO V/Div 3anyck I?H@
sapepwka X |0 MeleHme Y | -0 MeleHwe Y | 0 YpoBEHb o W
() JBE  © |Ac)e)al=) © [Omn)(Hopn [Asroier]

Puc. 2 - OcuminorpamMMa ycunutenbHOro kackaja ¢ 1 LC nenouxoi.

Pab6oTa YCUIINTECIIA HE CTa6I/IJ'II>Ha, BO3HHMKAIOT CKA4YKHM HAIIPSXKCHHUA Ha BXOJC PE30HAHCHOI'O 3BCHA.

BrixoaHOM cMHYyCOMIAMbHBIN CUTHAI TTOJTy4aeTcsl uCKakeHHbIM. KoaddurmenT ycunenus Oyner
paBeH:

K=U,ux/E=120B/20B=6;

IToakmrounm BTOPOC PE30HAHCHOC 3BCHO ITapaJlJICJIbHO IICPBOMY. HapaMeTpLI QJICMCHTOB IIPUMEM
TaKHMU K€, HO MMOCJICAOBATCIIbHOCTD 3JICMCHTOB IIOMCHACM.
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Puc. 3 - YcunutenbHblil kackaa ¢ AByMs GpuibTpamu

[Ipu TakOM BKJIFOUEHHUH TOTYYaeM IMOJIOCOBOU (DUIIBTP, BO3HUKAIOT JBE PE30HAHCHBIC YaCTOTHI
1.101 MI'n u 2.834 MI'u. HactpauBaem renepaTop Ha NEPBYIO PE30HAHCHYIO YaCTOTY, CHUMAaeM

ocimuiorpammy (Puc. 4).

A-XKEHENBHEIN OCLAnnorpad-X5

L
A ] LR
T1 ¢+ Bpema Kanan_A Kanan_B Kanan_C Kanan_D | SKpaH |
T2 155.973 us 0.000V 74111V 503.058 v |C—
| 1556150 0.000V 76.150V 512,353V OXPEANTE

T2-T1 2.637us 0.000V 2039V 109.795V GND @

PaseepTra Kanan_A A CHHXpOHW3aLMA

Wkana: | 500 ns/Div Wkana | 200 V/Div 3anyok i ﬂ Brew
SanepwKa a CreweHue a E E YposeHe | 0 v

- =
(a8 »|[as8 > AKoBEE @ @ © (Car) [Hopn ) o) Fen) B3)

Puc..4 Ocrumiorpamma Ha niepBoi pezoHancHou yactore(1.101 MI'm).

Pexxum cTaOunbpHBIN, MIIaBHAS CHHYCOH/Ia HA BBIXOJIE, OOJBIINX BHIOPOCOB HAIPSHKEHUS HA CTOKE
TpaH3uctopa He Habmonaercsa(76B). Koaddunuent ycmnenns takoit cxemsl Y M::

K=Ux/Enis=600B/20B=30;

Hactpoum renepatop Ha BTOpYIO pe30HaHCHYIO 9acToTy(2.834 MI'). OcrmiuiorpaMma Kackaja
HAaCTPOEHHOI'0 Ha BTOPYIO PE30HAHCHYIO YacTOTY MOKa3aHa Ha puc. 5.

10



4-xKaHaNEHEIN ocunnorpad-XSC1

EN e

T1 ¢ || Brews KaHan_A KaHan_B KaHan_C KaHan_D | wpan |

T2 :‘— 47.842 us 0.000 v 73.876 VW -215.060 V |C:|
+ *| a5.038uUs 0.000 86.560 V 272,183V (CONE

T2-T1 1.195us 0.000V 7.634Y 487,243V GND (@)

PassepTka Kanan_C A CHHXPOHM3ELMA

Wikana: | 200 ns/Div llikana | 100 V,Div Sanyex F_r | Buew

Janep#ra 0 CrHeweH1e 0 £ @ E YposeHe |0 v

S (=
[aB > (a8 > kg ©® © © (0an. [Hopw |[asTo] [Fer] =)

Puc.5 Ocuunnorpamma Ha BTOpOH pe30HAHCHOM YacToTe.

PaccmoTpum ko3 punment ycunenus:
K=U,,x/Ex=270B/20B=13.5;

Koaddunment ycunenust ymeHsiuics 6osee 4yem B 2 pasa, T.€ CIeAyeT UCIONIb30BaTh MEPBYIO
pe3onancHyto yactoty (1.101 MI'n).

®opma npeaocTaBjIeHHs pe3yJbTaTa: cXxeMa.
Kpurepun onenkn:
OneHka «OTJMYHO» BBICTABISETCS, €CJIM BBIIOJHEHBI BCE 33JaHUS MPAKTUUYECKOrO 3aHATHS,
JIOMYyIIEeHbI 1-2 HeloueTsl, UCIIPABICHHbIE 110 TPEOOBAHUIO MPETO1aBaTeNsl.
OrneHKa «X0poI0) BBICTABIISIETCS, €CIM pad0Ta BINOJIIHEHA B ITOJIHOM 00BbEME, TOMYILEHb] O/1HA
omnOKa win 0ojiee ABYX HEIOUETOB MPH BHIMOJIHEHUH 33aJaHMs, UCIIPABICHHbIE MO 3aMEUaHHIO
npenoaBarers.
OneHka «ya0BJIETBOPHUTEIbHO» BBICTABISAETCS, €CIM 3aJaHus BBIIIOJHEHBl HE B IOJHOM
o0beme, omymieHs! 1-2 ommOKy Ipy BHIOJHEHUH 33JaHUI, HO POJIEMOHCTPUPOBAHbI YMEHUS,
JIOCTaTOYHBIE JUIsl JAIBHEUIIETO YCBOEHHS IIPOTPaMMHOI0 MaTepHaa.
OneHka «HEYAOBIETBOPUTEIIBHO)» BBICTABIIAETCS, €CIIM BBIIOJIHEHO MEHEE IOJIOBUHBI 3aJjaHUH,
HE MPOJEMOHCTPUPOBAHBI YMEHMsI, JOCTaTOUHBIE AJI AAJIBHEHIIET0 YCBOCHHs IMPOIPaMMHOIO
MarepHaa.
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Tema 1 MozaenupoBaHue 3JIEKTPUUYCCKUX IIerel ¢ moMoinkio mporpamMbel NI Multisim.

[IpakTuyeckas padora Ne 2
MopenupoBaHue TOTHYECKHX CXEM.

Hean pa6oTsI:
HayuuTbcst MOIEIUPOBAHUIO JIOTHYECKUX CXEM

Boinosnus padory, Bel Oyaere:

VY1 nonb30BaThCsl MaKETAMU CHEUAIN3UPOBAHHBIX IPOTrPaMM JUIsl IPOEKTUPOBAHUS, pacueTa U
BbI0OpA ONTHMAJIbHBIX APAMETPOB CUCTEM DJIEKTPOCHAOKEHNUS;

VY09.2 ucnonb30BaTh COBPEMEHHOE MPOTPaMMHOE 00ecTiedeHne
MarepunanbHoe obecnieyeHue:
[TepcoHanbHBI KOMIBIOTEp, MOJKIIOUSHHBINH K TII00aNbHOW CETH, METOIMYECKUE yKa3aHUS
10 BBIIOJTHEHHIO MTPAKTHYECKOM paboOTHI.

3amanmne:
BBIHOJIHHTB MOIICJII/IpOBaHI/Ie JIOTUYCCKUX CXECM

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁon:

1. BBINOTHUTH MOAECIUPOBAHNE JTOTUYECKUX CXEM
2. PesynbTaT paboThI IPEIOCTABUTH JIJISl MPOBEPKH MPEIO/1aBaATEIIO

KpaTlcne TCOPECTHYCCKUEC CBCACHUSA:

Jlornueckas onepauus KOHBIOHKIUS (norudeckoe yMHOXKEHHE):

* B €CTECTBEHHOM $3bIKE COOTBETCTBYET COIO3Y U;

* B anre0Ope BbICKa3bIBaHUN 0003HAUCHUE &;

* B sI3BIKaX MPOrpaMMHpPOBaHus 00o3HayeHne And.
KoHBIOHKIIUST — 3TO JIOTMYEcKas olepalus, CTaBdAllas B COOTBETCTBUE KaXKIbIM JIBYM IPOCTHIM
BBICKA3bIBAaHUSIM COCTABHOE BBICKA3bIBAHUE, SIBIISIOINIEECS MCTUHHBIM TOTJ]a M TOJIBKO TOT/a, KOT/1a
00a UCXOIHBIX BHICKA3bIBAHUSI UCTHHHBI.
Tabdauua MCTHHHOCTH

A B A&B
0 1 0
0 0 0
1 1 1
1 0 0

Jlornueckast onepanus U3 BIOHKIUA (moruueckoe cnoxxeHue):

* B €CTECTBEHHOM SI3bIKE COOTBETCTBYET COIO3Y WIIH;

* 0003HAYCHUE V ;

* B sI3bIKax IporpaMMupoBanus oboznayenue Or.
JIM3BIOHKIMSI — 9TO JIOTHYECKast ONeparus, KOTopasi KaXKIbIM IBYM MPOCTHIM BbICKa3bIBAaHUSIM
CTaBUT B COOTBETCTBHE COCTABHOE BHICKA3bIBAHUE, SBIISIIOIICECS JIOKHBIM TOTJA U TOJBKO TOT/Ia,
Korzia 00a MCXOHBIX BBICKA3bIBAHUS JIOXKHBI U HCTUHHBIM, KOT/Ia XOTsl OBl OJTHO U3 IBYX 00pa3yromux
€ro BBICKAa3bIBAaHUI HCTUHHO.
Tabauma MCTHHHOCTH

AvB

S ==1EN
olr|olr|w
=1
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Jlornueckast onepanus MHBEPCUS (otpunianue):

* B €CTECTBEHHOM SI3BIKE COOTBETCTBYET CJIOBAM HEBEPHO, UTO... M YACTHUIIC HE;

* 0003HAUCHHE A;

* B sI3BpIKaX MporpaMmmMupoBaHusi o0o3HaueHue Not.

OTpunanue — 3To JIOTUYECKast ornepanus, KOTopast KaxJA0My IPOCTOMY BBICKA3bIBAHUIO CTABUT B
COOTBETCTBHE COCTABHOE BHICKA3bIBAHUE, 3aKIIOYAIOIICECS B TOM, YTO HCXOAHOC BEICKA3bIBAHUE
OTPHUILIACTCS.

Tadauua MCTHHHOCTH

4 A
0o |1
1 |0

Jlornueckast oneparus UMITVIMKALIUA (;moruueckoe CJ'IC,I[OBaHI/IC)

* B €CTECTBEHHOM SI3BIKE COOTBETCTBYET 00OPOTY €CIH ..., TO ...;

* o003HaueHue => .

Nmmiukarus — 3To JIoruueckasi ornepanus, CTaBsias B COOTBETCTBUE KaXIbIM JBYM IPOCTHIM
BBICKA3bIBAaHUSIM COCTABHOE BBICKA3bIBAHUE, SIBISIFOIIECECS JIOKHBIM TOTa U TOJIKO TOTa, KOT/1a
yciioBH€ (IIepBOE BHICKA3bIBAaHUE) UCTUHHO, a CJIEICTBHE (BTOPOE BHICKA3bIBAHUE) JIOKHO.
Tadauma MCTHHHOCTH

A |B|ATb
0 |01
0 |1]1
1 |00
1 |11

Jlornueckast onepanus DKBUBAJIEHIIUS (paBHO3HAYHOCTD):

* B €CTECTBEHHOM SI3bIKE COOTBETCTBYET 000OPOTAaM PEeYH TOT/Ia U TOJIBKO TOT'/Ia; B TOM U TOJIBKO B TOM
ciIyyJae;

* 0003HAYEHHS <=>, ~ .

DKBUBAJICHIINS — 3TO JIOTUYECKAs ONEpaIlus, CTaBsIas B COOTBETCTBUE KaXK/IBIM IByM MPOCTHIM
BBICKA3bIBAaHUSM COCTaBHOE BBICKA3bIBAHUE, SBJISIOIICECS HCTUHHBIM TOT/Ia U TOJBKO TOTa, KOraa
00a UCXOHBIX BHICKA3bIBAHMS OJTHOBPEMEHHO UCTHHHBI WU OJTHOBPEMEHHO JIOKHBI.

Tabauna uCTHHHOCTH

A |B|AB
0 |01
0 |10
1 100
1 |11

IIpunopuTeT TOrMYecKux onepannui
Jlornueckue onepanuy UMEIOT CIEAYIOUIMA TPUOPUTET: JeHCTBUS B CKOOKaX, MHBepcHs, &, v, =>,
0.

N3o0pakeHune 3J1eMEHTOB, TOCTPOSHHBIX HA IOTHYECKUX OTEPAITHsIX:

/\’ F .j /\‘ F. 3 >
& e \_

y i

Fi3

Y - -

Konbronktop Jn3broHKTOp Huseptop
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3aganus

1. Jns dopmyasr A&(BVB&C) mocTpouTh TabIUIly HCTHHHOCTH alreOpandecKu U ¢
HCITOJIB30BAHUCM JJICKTPOHHBIX T8.6J'II/IL[.
KonnuecTBo noruvyeckux nepeMeHHsbIX 3, cie10BaTesIbHO, KOJTMYECTBO CTPOK B TAOIHIIE

MCTHHHOCTH JJOJDKHO GbITh 2°=8 KOIMUYeCTBO TOrHYecKix orepanuii B popmyse 5, crieaoBarenbHO
KOJIMYECTBO CTOJIOIOB B Ta0JIMIle UCTUHHOCTH JIOJKHO OBITH 3+5=8.

B |C

B &

BV(B &C)

A&(BVB & C)

== E==1
RlR|lo|lor|lrlololm
Rlo|lk|lor|lolr|lolo

2. HOCTpOI/ITB Ta6J'II/II_U>I HUCTHUHHOCTU U JIOTUYCCKUC CXEMBbI IJId CICAYIOMIUX (bOpMy.]'IZ

a)Av(BVB_=>C);
6)A&(B&B=>C);

B) Av(BVB)&Av(B => C).

3. BBI6paTB COCTaBHOC BBICKA3bIBAHUC, UMCIOIIICC TY KC Ta6J'II/H_[y HCTHUHHOCTH, 4YTO U HC (He Amn

He(B u C€)).

1)AuBumu CuA; 3) A u (B umm C);
2) (A umu B) u (A wiu C); 4) A unu (ae B umm we C).

4. Ilo MNPEAJIOKCHHBIM CXEMAM HNOCTPOUTH Ta6J'II/H_lBI HCTHHHOCTH

F(A,B)

F(X,Y)

A &
&
B
X
&
Y X&Y

& | FuX.Y)

dopmMma npeaocTaBICHUs pe3yiIbTaTa: TETPAIb C BHITOJHEHHOM pabOTOM.
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Kpurepun onenkn:

OneHka «OTJIMYHO» BBICTABIIAETCS, €CIM BBIIOJHEHBI BCE 3aJaHUs NMPAKTHUUYECKOTO 3aHATHUS,
JIOMYIIEHBI 1-2 HeloueTsl, HCIIPABICHHBIE 110 TPEOOBAHUIO MIPETIOIaBATES.

O1eHKa «XOPOILO0Y BBICTABIISIETCS, €CIM pad0Ta BBINOJIHEHA B IOJIHOM 00bEMeE, TOMYIIEHb] O/1HA
omOka M 0ojiee ABYX HEIOUETOB MPH BHINOIHEHUH 33aJaHHs, UCIIPABICHHBIC MO0 3aMEUaHHIO
npenoaBarers.

OneHka «ya0BJIETBOPUTEIbHO» BBICTABISETCS, €CIM 3a/JaHus BBIIIOJHEHbl HE B IIOJHOM
o0beMe, T0MyIIeHbl 1-2 omKMOKY IIPU BBIMOJIHEHUH 3a/1aHU, HO IIPOJAEMOHCTPUPOBAHBI YMEHHUS,
JOCTaTOYHBIE JJIs1 1ajlbHEHIIEro YCBOCHHS IPOrPpaMMHOI0 MaTepuaia.

OneHka «HEyJO0BJIETBOPUTEIBHO» BBICTABIISETCS, €CIM BBIIIOJIHEHO MEHEE MOJOBHUHBI 3aJaHUM,
HE IPOJAEMOHCTPUPOBAHBI YMEHUS, JOCTAaTOYHbIE AJIS JAJbHEHIIEro YCBOEGHHUS MPOrPAMMHOIO
MarepHana.
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Tema 1 MozaenupoBaHue 3JIEKTPUUYCCKUX IIerel ¢ moMoinkio mporpamMbel NI Multisim.
[IpakTuyeckas padora Ne 3

[TocTpoenune nornyeckux cxem B mporpamme NI Multisim

Hean pa6oTsI:
Hayuuthcst mocTpoeHuto Jorndeckux cxem B mporpamme NI Multisim

Boinosnus padory, Bel Oyaere:

VY1 nonb30BaThCsl MaKETAMU CHEUAIN3UPOBAHHBIX IPOTrPaMM JUIsl IPOEKTUPOBAHUS, pacueTa U
BbI0OpA ONTHMAJIbHBIX APAMETPOB CUCTEM DJIEKTPOCHAOKEHNUS;

VY09.2 ucnonb30BaTh COBPEMEHHOE MPOTPaMMHOE 00ecTiedeHne

MarepunanbHoe obecnieyeHue:
[TepcoHanbHBI KOMITBIOTEp, MOJKIIOYSHHBIN K TII00AIBHON CETH, METOIMYECKHE yKa3aHUsI

I10 BBIITIOJIHCHUIO HpaKTquCKOﬁ pa6OTI>I.

3apanue:
BI)IHOJIHI/ITI) HOCTpOCHI/IC JIOTUYCCKHUX CXEM

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁDTI)I:

1. 3arpy3urts nporpammy NI Multisim
2. BBINONIHUATE MOCTPOCHUE JIOTHUECKUX CXEM
3. PesynmbraT paboThI MPEIOCTABUTH JIJISI IPOBEPKH TPEIO1aBATEITIO

3ananne:
HOCTpOI/ITB KOM6I/IH8.I_II/IOHHBIC CXCEMBI U Ta6J'II/II_[I>I HNCTHUHHOCTH K HUM.
A X1 &
& _—
B ‘ X2 | 1
B A 1
A & _ \:‘ LQ.
‘ B A F o —l L1
B X4 = }.
CB
<% &
c X3
% X6
B i 3
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X1

&
X2
et ¥ l
X3
&
x1
1 b
2 ) |
X0 i X12
grem— O—
na
& XB
4
%11
®5 - g
e
x5

»i

X1

3

<2 .
&Im
X3 '
ra i
e .
& 3
x5
X1 1 X5
& 5 1
X2 0
ot & X6
X3
I [ Q
ol X7 1
X4 1
1

X8
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®opma npesocTABJICHHUS Pe3yabTaTAa: CXeM H Ta0IuIbl MCTHHHOCTH.

Kpurepun onenku:

OneHka «OTJMYHO» BBICTABIIAETCS, €CIM BBINOJIHEHBl BCE 3aJjaHUs NPAKTHUECKOro 3aHSTHS,
JIOTIYILIEHbI 1-2 HeAoYeThl, UCTIPaBICHHbIE 10 TPEOOBAHUIO IPENOAaBATES.

OreHKa «XOpPOIIO0Y BBICTABISIETCS, €CIM pad0Ta BBINOJIHEHA B ITOJIHOM 00bEME, JIOMYIIEHbI 0/1HA
omunOka wian Ooyiee JABYX HEJOYETOB IPU BBHIMOJIHEHUM 33/IaHUs, MCIPABICHHBIC MO 3aMEYaHHIO
npenojaBaress.

OneHka «ya0BJIeTBOPUTEIbHO» BBICTABISETCS, €CJIM 3a/JlaHds BBIIIOJIHEHbl HE B IOJIHOM
o0beMe, JIomyIlieHbl 1-2 OmMOKY MPH BHINOJIHEHUH 33JaHUH, HO NMPOJEMOHCTPUPOBAHBI YMEHHS,
JIOCTATOYHBIE JUIsl JAIIbHEHUIIET0 YCBOSHHS IPOrPaMMHOI0 MaTepuaa.

OneHka «HEYAOBJIETBOPUTEIIbHOY» BBICTABIISETCS, €CIIM BHIIOJIHEHO MEHEe MOJIOBUHBI 3aJJaHUH,
HE IPOJAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE JUIsl JAJbHEHIIEro YCBOEHUS MPOTrPaMMHOIO
MmarepHaa.
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Tema 2. Pacuer a5ekTprdecKkux meneu ¢ moMoIibio mporpammel Mathcad.

[IpakTuyeckas padora Ne 4
3anuce MaTeMaTUYeCKUX BBIPAKCHUH U BBIYMCICHUE UX 3HAUEHUH MPH 3aJaHHBIX UCXOIHBIX
JTAHHBIX.

Heab padoThi:
Hay‘H/ITBCSI 3alIMCbIBATh MATCMATUUYCCKHUEC BBIPAXKCHUA W BBIYHUCIIATL HUX 3HAYCHUA IIPpU
3aJJaHHBIX UCXOJHBIX JaHHbIX.

Boinosnus padory, Bel Oyjaere:

V2 BBINOJIHATE PACUYETHI AEKTPUUECKUX HAIPY30K;

MarepunanbHoe obecnieyeHue:
IlepcoHanbHbII KOMIIBIOTEP, MOAKIIOUYEHHBIN K I100aIbHON CETH, METOJUUYECKUE YKa3aHUs
10 BBINOJIHEHUIO TPAKTUYECKON pabOThI.
3aganue:
Pemuth npuMepsbl 0 NpeyIoKeHHOMY 00pa3iy.
1. Boiinure B nporpammy
2. HaiiTu 3HaueHHs MaTeMaTUYECKUX BbIPAXKEHUM

‘PR

1. T V77 p =200 R=100
U P id
2 B U VE b_p0 R=100
RRR
R _ 1 2 3
" RR+R R +RR
3 L2 23 3 R1=100, R2=200,R3=300
R R
R _ 1 2
" RTIR
4 12 R1=100, R2=200
I !
1 1 1
D S
5 1 e " . R1=100, R2=200,R3=300

6 Wa - UICOs(/)*I, U=220, |=201tp = 30,t:20

,u,uou'zS
L = —
7 ' ,1=20, u0=30,S=100,1=30,m=100

P =301 COSP =220, 1=20.0 = 30

(e0)

19



2
1( B, ) rs
9 500 'B3=1000,S=20

F =2.04i *i, L10 “_ _
10 a 11=10, i2=20, 1=10, a=20

dopma npeaocTaBjieHs pe3yJabTaTa: JOKYMEHT C BBIITOJIHEHHON pabOTOM.

Kputepun onenku:

OneHka «OTJIHYHOY BBICTABIISIETCS, €CJIM BBIMOJIHEHBI BCE 3aJaHUS MPAKTHUYECKOTO 3aHSTHUS,
JOTIYIIEHBI 1-2 HEe0YeThl, NCTIPABICHHBIC IO TPEOOBAHHIO TIPSO 1aBaTeIs.

OrneHka «XOpoI0» BHICTABIAETCS, €CIU paboTa BHIIOJIHEHA B MOJHOM 00beMe, TOMYIICHbI
OdHa OIHI/I6Ka nJIn 60.]166 ABYX HCAOYCTOB IPHU BbIIMOJIHCHHUH 3adaHUA, HCIPABJICHHBIC II0
3aMEYaHHIO MperoaaBaTes.

OneHKa «yA0BJETBOPUTEIBLHO» BBICTABISCTCSA, €CIM 33JaHUS BBIIIOJIHEHBl HE B IOJIHOM
o0beme, nomymieHbl 1-2 omuOKY MPU BBINOJHEHUHU 33JaHUA, HO MPOJEMOHCTPHUPOBAHBI YMEHUS,
JIOCTaTOYHBIE JIJIS1 JAIbHEUINIET0 YCBOSHHUS MPOTPAMMHOI0 MaTepHuaia.

OueHKa «HEYIOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CJIM BBIIOJIHEHO MEHEE IOJIOBHHBI
SaﬂaHHﬁ, HC TMPOACMOHCTPHUPOBAHBI YMCHHA, AOOCTATOYHBIC JJIA zIaaneﬁmero YCBOCHUA
POrpaMMHOT0 MaTepHaia.
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Tema 2. Pacyer sieKTpHYECKHX IIeTEl ¢ MOMOIIbBI0 mporpamMbel Mathcad.

[IpakTuyeckas pabora Ne 5
[TocTpoenue rpadukoB pynkmuit B Mathcad

Hean pa6oTsI:
Hayuuthcs moctpoenuto rpadukoB Gpynkiuii B Mathcad

Boinosnus padory, Bel Oyaere:

V2 BBINOJIHATH PACUETHI AIEKTPUUECKUX HATPY30K;

MarepunanbHoe obecnieyeHue:
[TepcoHanbHBIA KOMIBIOTEp, MOJKIIOYSHHBIN K TII00AIBHON CETH, METOIMYECKHE yKa3aHUsI
TI0 BBIIOJTHEHHIO MTPAKTHYECKOM paboTHI.

3amanmue:
[TocTpouTh rpadguku corsacHo oopasiry

Xoxa padoTbI:

[ToctpouTs rpaduku U TUarpaMMel CTPOTO 1O 00pa3Ily, YIUTHIBAsI MMOAMUCH IO OCSIM U MacITal.
30

15
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®opma npegocTaBjIeHHs pe3ybTaTa: JOKYMEHT.

Kpurepum ouenku:

OneHka «OTJIHYHOY BBICTABIISIETCS, €CIM BBIIOJIHEHbI BCE 33JaHUSl NPAKTHUUECKOIO 3aHSTHUS,
JIONYyILIeHbI 1-2 HeloueThl, UCIIPABIICHHbIE 110 TPEOOBAHUIO MIPEIO1aBATENs.

OrneHka «XOpOILI0» BBICTABISETCSA, €CIH PadOTa BHINOJIHEHA B MOJHOM OOBEME, IOMYIIECHBI
onHa omMOKka wiM Oojee JBYX HEIOYETOB IIPU BBIIOJIHEHUU 33JaHUs, HCIPaBIEHHBIE II0
3aMEUyaHUIO IIpernoaaBaTes.

OneHka «yJAOBJICTBOPHUTEIBHO» BBICTABIIACTCA, €CIM 3aJaHUs BBIIIOJHEHBl HE B IIOJHOM
o0beme, JomymieHbl 1-2 omMOKM MU BBINOJIHEHUU 33JaHUNA, HO MPOJEMOHCTPUPOBAHbl YMEHUS,
JIOCTaTOYHBIE JJIs1 JalbHEUIIEr0 YCBOCHHUS IPOrPaMMHOI0 MaTepuaia.

OneHka «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS, €CJIM BBIIOJHEHO MEHEE IOJIOBUHBI
3a/laHui, HE IPOJEMOHCTPUPOBAHbl YMEHMS, JOCTATOYHBIE JJs JAIBHEHIIET0 YCBOCHMS
IPOrpaMMHOr0 MaTepHaia.
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Tema 2. Pacyer sieKTpHYECKHX IIeTEl ¢ MOMOIIbBI0 mporpamMbel Mathcad.

[IpakTuyeckas padora Ne 6
Pacuer anekTpuueckux nemneir B Mathcad.

Hean pa6oTsI:
Hayuuthcst mponu3BOAMTH pacyeT dIeKTpuueckux 1ernei B Mathcad

Beimosinue padory, Bel Oynere:

V2 BBINOJIHATH PACUETHI AIEKTPUUECKUX HATPY30K;

MarepunanbHoe obecnieyeHue:
[TepcoHayIbHBIN KOMIBIOTEP, MOJIKIIOYCHHBIA K TJ100aTbHON CETH, METOIUYECKHE YKa3aHUS

10 BBIMIOJHEHUIO TPAKTHYECKOM pabOTHI.

3ajnanue:
[IpoussecTu pacuér anekrpuueckux neneii B Mathcad cornacuo npemnoxeHHOMy 00pasity.

Jano: Sasa = 139 MB'A

Tun reneparopa — TBO-63 A Ve =220 xB

V.=10,5 kB

cos o= 0,8 | PY BH |

Ry = 2

ney = | Tl T2 T3

Py = 50 MBT

P = 65 MB1

cos ¢y = 0,85

Peu=10% :’OS"@‘ ":'50"83’

‘ | R r )

Tpedyemcen: Py Py =10%
¢ COCTABTH CTPYKTYPHYIO CXeMy onek- L =30 MBr | | 63 x 3 MBr

e e 1 11 1]

o paccydrath ¥ BuIOpaTH Tpascdopma- i @CH @CH @ cH

TOpSI,

*  onpeneauTh Ky, Spn, Vi Gl G2 @3
Puc. L.1.1. Crpykryphas cxema 3C
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28 r

Pewenue:
o Cocrasnsercs cTpykTypHas cxema IC u RaHocATCA AaHHbIE (puc. 1.1.1).
¢ Onpegenserca pacyeTHas MONIHOCTH Tpanchopmaropa [PY:

ﬁ" um g.",w)z +(Q,n,w -Quuu -QCH”WY )2 =
=\/(63~2—50—6,3-2)2+(47,3-2—3l-4,7-2)z =83,4MB-A;
O.=F tgtp, =63-0,75=47,3 Msap;

QIIH mm tgtp,, ‘-50 0 62 31 Mnap,
P, =0,1F =0,1-63=6,3 MBr;
O, =P, 129.=6,3-0,75=4,7 Msap;
Ouaxe = Passe 18P, =65-0,62=40,3 Msap;

Szp J(Pnrpy Maxe cu"rpy)2+(anrpy Qum ch"rpy)z =
=\(63:2-65-6,3-2)* +(47,3-2-40,3-4,7-2)* =66 MBA;

s = Snep _ Fois __120,1
B Koor cos@.-K,.. 0,8-1,08
Kyor = F(cos @) = F(0,8) = 1,08.
« Onpenensercs HanpsoKeHHUE TepeAayx
Veu = Vin = (1...10) Py = (1...10) - 120,1 = 120,1...1201 xB.
CorsacHo 1Kaje HanpsykeHue npuHuMaertcs V,,, = 220 kB.
« Bribupalwrca TpanchopmaTopsl cornacHo Tabnuuam A1, A 3.

=139 MB-A;

Hns TPY — BaovHsIi —
asa TPILIH 63000-220/10,5 omuu T/ 80000-220/10,5
Veu = 230 xB Veu = 242 xB
Viu=11-11 kB Vi = 10,5 kB
APy, = 70 kBt AP, =79 kBt
AP, = 265 xBT AP =315 kBt
u=11,5% u=11%
iw=0,5% ixx = 0,45 %
e Onpenensforcs KO3QGUIHEHTEI 3arpy3KH TpaHchOpMaToOpoB
S, 83,4
Kiw =35, ~2.63 - %%
K, ~See _79.0_ 499

Hauocsarca Heobxoanumele nanubie (Sya, V,,,,.) Ha CTPYKTYPHYIO CXeMmy.

Omeem: Ha DC sribpans! Tpancgopmaropsi ceszu ['PY — 2 x TPIAHL] 63000-220/10,5; K, py = 0,66;
BJI—T/LL 80000-220/10,5; K; 6, = 0,99; Sy = 139 MB-A.

Mgy =My =1=2=1=1.
80 =\ (Pittyy —Pugee = Pty Y2+ (O, ~ Or = Doty ) =
=\(63-65-6,3)* +(47,3-40,3-4,7) =8,6 MB-A.

Ipumeyarue. 3nax «MHHYCH B 1epBol CkoOKe MOAKOPEHHOrO BBIPAKEHHS 03HAYAET, 4TO HEJOC-
Taiomas MowEocTs norpebnserca n3 SHC.

Sty 2 0,78),=0,7- 83,4 = 584 MB-A,
» Onpenensercs pacuerras MomHocTs Gnounoro Tpancopmaropa
Senp = JP.=P ) +(0. -0, ) =(63-6,37 +(47,3-4,7)* =79,1 MB:A;
S8:61 2 Seap = 19,1 MB-A.
+  Onpenensierca nepenanaeMas MOIIHOCTH
Puep = Pyne — Peyy = Puyy = 63 - 36,3 - 350 = 120,1 MBr;
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®opma npeoCcTABJICHHUSA Pe3yabTaTa: JOKYMEHT 3JICKTPOHHOH Ta0MIbI.

Kpurepun onenkn:

OrneHka «OTJIMYHO» BBICTABISAETCS, €CJIM BBINOJIHEHbl BCE 33JJaHUs MPAKTUYECKOIO 3aHATHS,
JIOMYIIeHBI 1-2 HeloueThl, UCIIPABICHHBIE 110 TPEOOBAHUIO MPEIO1aBATEs.

OrneHka «XOpOII0» BBICTABISACTCA, €CIM PadoTa BHINOJIHEHA B IOJHOM OOBEME, JOMYIIEHBI
onHa ommOKka WM Oojee JBYX HEIOYETOB IIPH BBIIOJIHEHUH 33JaHUs, HCIPABICHHBIE TI0
3aMEeYaHUIo0 MpernoJjaBaTesl.

OneHka «yAOBJIETBOPUTEIbHO» BbBICTABIISECTCSA, €CIM 33JaHUS BBIIOJHEHBl HE B IIOJIHOM
o0beMe, JoMyIieHbl 1-2 OmMOKY MpH BHINOJIHEHUH 33JaHUH, HO NPOJEMOHCTPUPOBAHBI YMEHHS,
JIOCTAaTOYHBIE JUIsl JAIBHEHUIIETO YCBOSHUS IPOrPaMMHOI0 MaTepuaa.

OneHka «HEYIOBJIETBOPUTEIILHO» BBICTABISCTCSA, €CIM BBIIOJHEHO MEHEE IOJOBHHBI
3alaHuii, HE IPOJEMOHCTPUPOBAHbl YMEHMS, JIOCTATOYHbBIE JJs JAJBHEHIIEr0 YCBOCHMUS
IPOrpaMMHOr0 MaTepuala.
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Tema 3. [locTpoenue snexkTpuueckux cxeM B nporpamme Kommnac 3 D

[IpakTuyeckas padora Ne 7
[Toctpoenue snekTpuyeckux cxem B mporpamme Kommnac 3D.

Hean pa6oTsI:
HayuuTbcs moCTpoeHUIO 3JIEKTpUYECKUX cXeM B mporpamme Kommnac 3D

Boinosnus padory, Bel Oyaere:
V3 coznaBaTh NPOEKTHYIO TOKYMEHTALMIO C UCIIOJIb30BaHUEM IIEPCOHAIILHOTO KOMITBIOTEPA;

VY09.1 npumeHsTh cpeacTBa HHGOOPMAITMOHHBIX TEXHOJIOTUH ISl pelieHus: PO eCcCHOHATbHBIX
3a1a4y

MarepuasibHoe o0ecnieyeHue:
[TepconanbHBIN KOMIBIOTED, MOAKIFOUEHHBIA K TIO0ATBHON CETH, METOUYECKHIE YKa3aHUS
10 BBIMOJHEHUIO MPAKTUUYECKOU pabOTHI.
3ananue:
Ocy1iecTBUTh TOCTPOEHUE IEKTPHUUECKUE CXEMbI COTJIACHO 3aJJaHUI0

Iopsiaok BbINOJIHEHUS PA0OTHI:
1. 3arpy3uth nporpamMmmy
2. BBIOJHATE TOCTPOCHUE IIIEKTPUICCKUX CXEM
3. PesynbraT paboThl NIpeAOCTaBUTH AJISl IPOBEPKHU MPEIO1aBaTEII0
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®opmMa npeocTABJICHHUA Pe3yabTaTa: cXemMa
Kpurepun onenkn:
OneHka «OTJMYHO» BBICTABISIETCS, €CJIM BBINOJHEHbI BCE 3aJlaHUsl MPAKTUYECKOTO 3aHATHS,
JIOMYIIEHBI 1-2 HeloueThl, UCIIPABICHHbIE 110 TPEOOBAHUIO MPETOIaBaTesl.
O1eHKa «XOpOIL0Y BBICTABIISIETCS, €CIM pad0Ta BINOJIIHEHA B ITOJIHOM 00BbEME, IOMYILEHb! O/IHA
omnOka win 0ojiee ABYX HEIOYETOB NP BHIIOIHEHUU 3aJlaHMsl, UCIIPaBJIEHHBIE 110 3aMEYaHUIO
IpenojaBarers.
OneHka «ya0BJIETBOPUTEIbHO» BBICTABISETCS, €CIU 3a/JaHus BBIIIOJHEHBl HE B IOJHOM
o0beme, TomymieHsl 1-2 omuOKy Ipy BHIOJHEHUH 33JaHU, HO NPOJIEMOHCTPUPOBAHbI YMEHUS,
JIOCTATOYHBIE JUIsl JAIBHEUILETO YCBOEHHS IPOTPaMMHOI0 MaTepuasa.
OneHka «HEYAOBJIETBOPUTEIIBHO)» BBICTABIISETCS, €CIIM BBINOJIHEHO MEHEE IOJIOBUHBI 3aJaHUH,
HE MPOJEMOHCTPUPOBAHBI YMEHMsI, JOCTaTOUHBIE I JAJIBbHEHIIET0 YCBOEHHS IMPOIPaMMHOIO
MarepHaa.
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Tema 3 [locTpoenue snekTpudeckux cxeM B mporpamme Kommac 3D.

[IpakTuyeckas padora Ne 8
[TocTpoeHue IMEKTPUIECKUX CXEM C UCTIOIb30BanneM ononmorekun ESK.

Hean pa6oTsI:
Hay4uThCst HOCTPOSHUIO IJEKTPUUCCKUX CXEM C UCIIOIb30BaHneM Oubnmoreku ESK
Boinosainus pa6ory, Bel Oynere:

V3 CO3aaBaTh MPOCKTHYIO JOKYMCHTAHIO C UCITIOJIb30BAHHUEM IICPCOHATIBHOI'O KOMIIBIOTEPA,

Y09.1 npumeHsTh cpeacTBa MHOOPMAIIMOHHBIX TEXHOJIOTUH JIJIsl peICHUS MPOQPECCHOHATBHBIX
3a1a4

MarepunanbHoe obecnieyeHue:
IlepcoHanbHbII KOMIIBIOTEP, MOAKIIOYEHHBIN K I100aIbHON CETH, METOJUUYECKUE YKa3aHUS
10 BBINOJIHEHUIO TPAKTUYECKON pabOTHI.
3amanmue:
Ocy1iecTBUTh IOCTPOEHUE INEKTPUUECKUE CXEMBI COITIACHO 3a/1aHUI0

Ilopsiiok BHIOJHEHUS PaGOThI:
1. 3arpy3urts nporpamMmmy
2. BBINONHUTE MOCTPOEHUE INEKTPUUECKUX CXEM
3. PesynbraT paboThI pe1OCTaBUTH JIJIsl POBEPKH MPETIOIABATEITIO
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(I)opMa NnpeaocCTaBjJacHus pe3yjabTaTra: cxemMa.

Kpurepun onenkmn:

OHeHKa COTJIUYHO)» BBICTABJIACTCA, €CJIM BBIIIOJIHCHBI BCC 3aJJaHUA IPAKTUYCCKOI'0 3aHATHA,
JOMYIICHBI 1-2 HEAOYCThI, UCITPABJICHHBIC 110 Tpe60BaHI/IIO npenoaaBaTeIs.

OHeHKa «XOPpOII0> BBICTABJIACTCA, €CIIN pa60Ta BBITIOJTHEHA B ITIOJTHOM O6’beMe, AONMYIICHBI OJHA
omunoOKa uin Ooliee ABYX HEAOYCTOB IIPU BBIMMOJHCHUHN 3aJlaHUSA, UCITPABJICHHBLIC 110 3aMCYAHUTIO

nmpenoaaBaTeiis.
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OneHka «ya0BJIE€TBOPHUTEIbHO» BBICTABIISACTCS, €CIM 3aJaHUs BBIIOJHEHBl HE B ITOJHOM
o0beMe, TOoMmyIIeHb! 1-2 omrOKY MpU BHIMOJIHEHUH 3aJaHHi, HO IPOAEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHBIE JUI JAIBHEHUILIEr0 YCBOSHUS IIPOrPaMMHOTO MaTepHala.

OneHka «HEyJO0BIETBOPUTEIBHO» BBICTABIISIETCS, €CIM BBIIIOJIHEHO MEHEE MOJOBHUHBI 3aJaHU,
HE NPOJEMOHCTPUPOBAHBI YMEHMsI, JOCTaTOUHBIE I JAJIBHEHIIET0 YCBOCHHS IPOIPAMMHOIO
Marepuana.
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Tema 4. Mukpomnporeccopbl ¥ MUKPOKOHTPOJIJIEPHI B AJIeKTposHepreTuke. [IporpammupoBanue
MUKPOKOHTPOJLJIEPOB

[TpakTrueckas padota Ne 9
BBO,H U BBIBO/J JAaHHBIX.

Heab padoThi:
Hay‘H/ITBCSI BBOJY U BbIBOAY AAHHBIX, HAIIMCAHUIO IIPOTpaMMBbI Ha C.

Boinosinus pa6ory, Bel Oynere:

V1 noap30BaThCs MaKeTaMy ClIEHUATM3UPOBAHHBIX IPOrPaMM Il IPOSKTUPOBAHHUS, pacyeTa U
BbIOOpA ONTHMAJIBHBIX TAPAMETPOB CUCTEM DJICKTPOCHAOKEHUS;

MarepunanbHoe obecnieyeHue:
[lepconanbHbIil KOMIBIOTEDP, MOJAKIFOUEHHBIA K II00ATbHON CeTH, METOJUYECKHE YKa3aHUS
10 BBITIOJHEHUIO TPAKTHUYECKOM pabOTHI.
3apanue: CocTaBuTh NporpaMMbl Ha si3bike C Uil peleHus cJIeyImuX 3a1a4
. JaHo paccrosiHue B cantTuMmerpax. HailTu 4iciio moiHbIX METPOB B HEM.

[Jana macca B kwiiorpammax. HaliT 4MCIIO ITOJIHBIX [IEHTHEPOB B HEM.

1

2

3. Jlanma macca B kmtorpammax. HaifTi 9iCIIO MMOTHBIX TOHH B HEH.

4. Jlano paccrostHue B MeTpax. HaliTu yucio nmoiaHbIX KUIIOMETPOB B HEM.
3)

C HexkoToporo MmoMeHTa npouwio 234 nHsa. CKOJIbKO MONHBIX HEJENb MPOLLIO 3@ 3TOT
nepuoa?

6. C Havana cyTok mpouuio N cekyHa. OnpeaenuTs:

a) CKOJIBKO ITOJIHBIX YaCOB IPOIIUIO C HAavaua CyTOK;

0) CKOJIBKO IOJIHBIX MUHYT IIPOIIJIO C Hayajla 04epeHOro Jaca,

B) CKOJIBKO TTOJIHBIX CEKYHJI IMPOIILIO C Hauaja OYepeTHON MUHYTHI.

7. JaH npsMOYTOJIbHHUK C pasmepamu 543 130 mM. CKOJIBKO KBaJIpaTOB CO CTOPOHOM
130 MM MO>KHO OTpe3aTh OT HETO?

®opma npeaocTaB/IeHUs pe3ybTaTa: NIPOrpaMma.
Kpurepun onenku:
OneHka «OTJMYHO» BBICTABISETCS, €CJIM BBIIIOJHEHBI BCE 3aJaHUS NMPAKTUYECKOTO 3aHATHS,
JIOTIYIIEHbI 1-2 HeAoYeThl, UCTIpaBIeHHbIE IO TPEOOBAHUIO IPENOAaBaTEs.
O1eHKa «XOPOILO0Y BBICTABISIETCS, €CIM paboTa BINOJIHEHA B ITOJTHOM 00BbEME, TOMYIIEHb! 0/THA
omunoOKa uiu OoJiee IByX HEJOYETOB IPU BBIMOJIHEHUH 3aJlaHUsl, UCIIPABJICHHbIE 110 3aMEYaHHUI0
IpernoaaBarers.
OneHka «ya0BJIeTBOPUTEIbHO» BBICTABISETCS, €CIM 3a/laHds BBIIIOJIHEHBl HE B IOJIHOM
o0beMe, T0oMyIIeHb! 1-2 omrOKY MpU BHIMOJIHEHUH 3aJJaHH, HO IPOAEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIE JUISl JAIbHEUIIEro YCBOSHUS MPOTPaMMHOT0 MaTepHara.

OlLieHKa «Hey10BJIETBOPUTEJIbHO» BBICTABIISIETCS, €CJIM BBIIIOJHEHO MEHEE MOJOBUHBI 3aJaHuM,
HE IPOJEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIE ISl JAJbHEUILEr0 YCBOEHHUS! POrPAMMHOTO
MaTtepuana.
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Tema 4. Mukpomnporeccopbl ¥ MUKPOKOHTPOJIIEPHI B JIEKTpodHepreTuke. [[porpaMmmupoBanue
MUKPOKOHTPOJLJIEPOB

[TpakTrueckas padora Ne 10
Y cIll0BHBIM oneparop.

Hean padorbl: HayunThes pabote ¢ ycimoBHBIM oneparopoM Ha C.

Boinosnus padory, Bel Oyaere:

VY1 nonb30BaThCsl MaKETAMU CHEUAIN3UPOBAHHBIX IPOTrPaMM JUIsl IPOEKTUPOBAHUS, pacueTa U
BbI0OpA ONTHMAJIbHBIX IAPAMETPOB CUCTEM DJIEKTPOCHAOKEHNUS;

MarepuajibHoe o0ecnieyeHue:

[lepconayibHBIN KOMIBIOTEP, MOJIKIIOUEHHBIA K TT100aTbHON CETH, METOIUYECKHE YKa3aHUs
10 BBIMOJHEHUIO MPAKTUUYECKOU pabOTHI.

B npouecce IporpaMMHupOBaHMsA, YaCTO IIPUXOAUTCA CpaBHHBATb OJHHM IICPECMCHHBLIC C
APYIruMH U HA OCHOBC 3THUX CpaBHeHI/Iﬁ YIpaBJIATh NPOTPAMMHBIM ITOTOKOM.

== paBHO 5 == 5 3T0 UCTHHA
1= HE PaBHO 3 =2 u 9T0 UCTUHA
> OoublIIe 7> 6 — ucrtunHa
>= 0OJIbIIIE HITH 1 >= 1 nctuHa
pPaBHO
< MEHBIIIE 5 <5 — n0oxb
<= MEHBIIIE HUIU 3 <=2 — J10Xb
paBHO

Crpykrypa if:

if ( ycnoBHOe BeIpaxeHue ) // TyT pacrnojaraercsi OJuH OlepaTop, KOTOPBIA BBIIOTHUTCS, €CIIH
YCJIOBHOE BBIPAXKEHUE - HCTHHHO

IPOCTOM TIPHUMEP HCIIOJIb30BAHUS
omeparopa if: if (7>6) printf( "Cemb Gombiie mectu" );

B »sTOM mnpumepe mporpamMMa OLEHHBAET YCIOBHOE BBIPAXKEHME — «CEMb OOJBILIE IIECTU?»
KoHnctpykuus onepatopa Bbibopa if ¢ purypHsiMu ckoOOUKaMu:

if (TRUE) { /* Bech KOJI KOTOPBI TOMEIIEH BHYTPb CKOOOK - BBIMIOJHUTCS */ }

3agaHue: COCTABUTH NPOrPaMMBbI /ISl PELICHHUS CIeAYIOIUX 32124
1. Jlanbl qBa pa3IMYHBIX BEUIECTBEHHBIX yHcia. OnpeaenuTs:

a) KaKoe U3 HUX OO0JIbIIIE;
0) KaKoe U3 HUX MEHBIIIE.
2. JlaHbI pannyc Kpyra v CTOpOHa KBajpara. Y Kakoil ¢purypsl miomans 60pmie?

3. JlaHbI 00BEMBI M MACCHI IBYX TEJ U3 Pa3HBIX MaTepuaioB. MaTepuas Kakoro u3 Tejl HMeeT
OOJIBITYIO TUIOTHOCTH?
4. UV3BecTHBI CONMPOTHUBJICHUS BYX HECOCTWHEHHBIX APYT C JAPYTOM YYaCTKOB DJIEKTPHUECKOMN
IIEMU ¥ HAMPSDKCHHUE Ha KaXI0M U3 HuX. [1o kakoMy y4acTKy MpoTeKaeT MEHBIITHI TOK?
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5. M3BecTHBI IIomaay Kpyra u kBaapara. OnpeaenuTh:

a) YMECTHUTCS JIM KpYT B KBajapate?
0) yMecTuTCs U KBajpaT B Kpyre?

6. M3BecTHBI IUIOMAAN KPYTra U paBHOCTOPOHHETO TPEYTrobHUKA. OnpenenuTs:

a) YMECTHUTCS JIU KPYT B TPEYroJIbHUKE?

0) yMEeCTUTCS JIU TPEYTOJbHUK B Kpyre?

®opma npegocTaBieHHs pe3yJibTaTa: NporpamMma.
Kpurepun oneHku:
OneHKa «OTJMYHOY» BBICTABIISICTCS, €CJIM BBITIOJIHEHBI BCE 3a/JIaHUS MPAKTHUUYECKOTO 3aHSTHS,
JIOMyILEHbI 1-2 HeA0YeThl, UCTIPaBICHHBIE 110 TPEOOBAHUIO MPENO1aBaATENs.
OreHKa «XOpOII0» BBICTABIISETCS, €CIIM pad0oTa BHIMOIHEHA B MIOJIHOM 00BhEeMe, JOIMYIIECHBI OHA
omnOKa uiu 0oJiee IByX HEAOYETOB MpPHU BBINOJIHEHUU 3aJaHUsl, UCIIPABIECHHbIE IO 3aMEYaHUIO
IpenojaBaTels.
OneHka «ya0BJIE€TBOPUTEIbHO» BBICTABIISETCS, €CIM 3a/laHds BBIIOJHEHb HE B IOJHOM
o0beMe, TOMyIIeHb! 1-2 omuOKK PH BBITOJHEHUH 3aIaHHA, HO TPOAEMOHCTPUPOBAHBI YMEHUS,
JOCTATOYHBIE U1 JAIbHEUIIIEr0 YCBOCHHSI POTPAMMHOI0 MaTepuaia.
OreHKa «Hey/10BJI€TBOPUTEIbHO» BBICTABIISICTCS, €CJIM BBITIOJHEHO MEHEE MMOJOBUHBI 3aJaHUH,
HE MPOJAEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHBIE JUIS JAIbHEUIIEro YCBOCHHS MPOTPAMMHOIO
MaTepuaa.
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Tema 4. Mukponporeccopsl ¥ MUKPOKOHTPOJIIEPHI B 3JIEKTpo3HepreTuke. Ilporpammuposanue
MHUKPOKOHTPOJUIEPOB

[IpakTuueckas padora Ne 11
KoncTpykuus BeTBICHUS.

esab padoThI:
Hayuutbcs pabote ¢ oneparopom BetBienus: Ha C.

Beinosinus patdory, Bel Oyaere:

V1 nonp30BaThcs NakeTaMu CIELUAIN3UPOBAHHBIX IPOrpaMM Ul IPOSKTUPOBAHHUS, pacueTa U
BbIOOPA ONTUMAJIBHBIX IAPAMETPOB CUCTEM 3JIEKTPOCHAOKEHUS;

MarepunanbHoe obecrnieyeHue:
[lepcoHanbHBIM KOMITBIOTEP, MOJKIIOYSHHBIN K INI00AIILHON CETH, METOJMYECKHE YKa3aHHS
0 BBITIOJTHEHHIO MTPAKTUYECKON pabOTHI.
3aganue: cOCTAaBUTH NPOrPaMMbl AJIsl PellleHusl CJIeAyI0LUX 3a1a4
1. JlaHbl TpH BelleCTBEHHBIX uncia a, b, C. [IpoBeputs:
a) BBIMIOJIHSICTCS JIM HEPABEHCTBO & < b < C;

0) BBIMOJIHACTCS JIM HEPABEHCTBO b > a > C.

2. OnpenenuTh, SABISIETCS JIM YUCIIO @ JCIUTENeM Yucia b win, Hao0opoT, uncio b genurenem
yrcna a. OTBETOM JOJDKHBI CIYXHUTh cooOmienus "Jla, oqHO U3 uncen SBISETCS AeTUTeNIeM
npyroro" unu "Hert, HU 0AHO U3 YKUCEN HE SBISETCA AEIUTE-JIEM IPYyroro".

3. OmpenenuTh, BEPHO JH, YTO MNPH JACIEHHH HEOTPHUIATEIBHOIO IIEJOr0 4YHMcia a Ha
MOJIOKUTEIIBHOE YMCIIO D mosy4yaeTcst oCTaTokK, paBHbIH OHOMY M3 JBYX 3aJaHHBIX YKCEIN C
i d.

4. JlaHbl TPH BEILECTBEHHBIX YKcia &, b, C. OnpenenuTb, IMEETCs JIM CPEAN HUX XOTs Obl OIHA
rapa paBHBIX MEX1y co0oil uuces.

5. OmnpenenuTtp, SBISETCS JIU TPEYTOJIBHHUK CO CTOPOHAMH &, D, C paBHOCTOPOHHUM.

6. OmnpenenuTh, SIBISETCS JIM TPEYTOJIBHUK CO CTOpOHAMH &, b, C paBHOOESIpEHHBIM.

®opma npegocTaBIeHHUsA pe3yJbTaTa: IPorpaMma.
Kputepun onenkmn:
OIIGHKa «OTJHYHO» BBICTABJIACTCA, €CJIW BBIIIOJHCHBI BCC 3ajaHUSA MPAKTHYCCKOI'O0 3aHATHA,
JONyIIeHbI 1-2 HeloueThl, UCIIPaBIEHHbIE [0 TPEOOBAHUIO NPENnogaBaTess.
O1eHKa «XOpOLI0» BBICTABIISIETCS, €CIIH PadOTa BBIITOJIHEHA B IOJHOM 00beME, TOMYILEHb! OHA
omnOKka uiu 6ojee AByX HEIOYETOB MPH BHIMOJIHEHUH 33JJaHUs, UCIIPABICHHbIE 110 3aMEYaHHIO
IIpernoiaBaTels.
OneHka «yaOBJIETBOPUTENbHO» BBICTABISETCS, €CIN 3aJaHUs BBIIOJHEHbl HE B IIOJHOM
o0Bbeme, JoMmyIIeHbl 1-2 omMOKY Npy BBIIOJHEHUH 33/1aHUN, HO TPOJIEMOHCTPUPOBAHBI YMEHMUS,
JOCTAaTOYHBIE I JAJIBHEUIIET0 YCBOEHMSI IPOrPaMMHOI0 MaTepuaia.
O1eHKa «HeyA0BJIETBOPUTEIBHO» BBICTABIISETCS, €CIIM BBIIIOJIHEHO MEHEE NOJIOBUHBI 3aJaHUMH,
HE MPOJAEMOHCTPUPOBAHBI YMEHMS, JOCTaTOYHBIE Ul JAJIBHEHUIIET0 YCBOEHMS ITPOrPAMMHOIO
MaTepuaa.
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Tema 4. Mukponporeccopsl 1 MUKPOKOHTPOJIIEPHI B 3JIEKTpo3HepreTuke. IlporpammupoBanue
MHUKPOKOHTPOJUIEPOB

[IpakTuueckas padora Ne 12
OrnepaTopsbl IIUKJIA.

esab padoThI:
Hayuutbcs pabote ¢ oneparopom nukiaa Ha C.

Beinosinus patdory, Bel Oyaere:

V1 nonp30BaThecs MakeTaMu CIEHUATN3UPOBAHHBIX IPOrpaMM Ui IPOEKTUPOBAHUS, pacueTa u
BbIOOPA ONTUMAJIBHBIX IAPAMETPOB CUCTEM 3JIEKTPOCHAOKEHUS;

MarepunanbHoe obecrnieyeHue:
[lepcoHanbHBIM KOMITBIOTEP, MOJKIIOYSHHBIN K INI00AIILHON CETH, METOJMYECKHE YKa3aHHS
0 BBITIOJTHEHHIO MTPAKTUYECKON pabOTHI.
3agaHus: cOCTABUTH NPOrPaMMbl /Il PellleHus CJIeIyI0LUX 3a1a4
1. Haiitu:

a) cymmy Beex mensix uncen ot 100 go 500;

0) cymmy Beex Ienbix uncest ot a 10 500 (3naueHue a BBOAUTCS ¢ KitaBuaTypbl; a=500);

B) CyMMY Bcex Lelnbix urcen ot —10 o b (3nauenue b BBoauTces ¢ kiasuarypsi; b=10);
I') CyMMY BCEX LIENbIX YHCE OT a 710 b (3Hauenus a u b BBoasaTCs ¢ KiaBuarypsl; b=10 a=2).
2. Haiitu:

a) MPOU3BEACHUE BCEX LIETBIX uncen oT 8 1o 15;

0) NPOM3BEICHUE BCEX EJIbIX Yrcen oT a 10 20 (3HaueHHe a BBOAMUTCS C KIIAaBUATYPHI,
a=20);
B) NPOM3BEICHHE BCeX IIebIX yncel oT 1 10 b (3Hauenue b BBoauTcs ¢ knasuarypsl; b=20);
T) MIPOM3BEICHNE BCEX IEMBIX urces oT a o b (a u b BBogsTes ¢ knmaBuatypsr; b=12,
a=3).
3. Haiitnu:

a) cpenHee apudmernyeckoe Beex 1enbix yrcen ot 1 go 1000;

0) cpenHee apupmeTHueckoe Beex 1ensix uncen ot 100 g0 b (3Hauenue b BBoguTCS C
KJIaBHATYPBI, b=100);
B) cpe/iHee apuMeTHIECKOe BeeX IeNbIX yrcel ot a 1o 200 (3HayeHus a u b BBoaATCS
C KJIaBUATYPHI, a=200);
T) cpeaHee apu(MeTHYECKOe BCEX IEIBIX Yucel OT a 0 b (3HaueHus a u b BBogsTCs ¢
KJIaBUATYPHI, b=25, a=9).

4. Haiitu:

a) cyMMy KyOoB Bcex 1enbix uncen ot 20 o 40;

6) CyMMYy KBaApPaTOB BCCX LCJIbIX YHUCCIT OT a 1o 50 (3Ha‘-ICHI/Ie a BBOOUTCA C KJIaBUAaTYPbI;
a=50);

B) CyMMYy KBaApPaTOB BCCX LCJIbIX YHUCCIT OT 1 aon (3Ha‘-IeHI/Ie N BBOOUTCA C KJIaBUATYPhI,
n=100);

F) CyYMMY KBaApPaTOB BCCX LECJIbIX YHUCCIT OT a 1o b (3Ha‘-IeHI/I}I au b BBOJATCA C KIIAaBUATYPbI;
b=15, a=5).
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®opMma npegocTaBiaeHHs pe3yJbTaTa: IporpaMmma.
Kpurepun onenkmn:
OneHKka «OTJIMYHO» BBICTABIIAETCS, €CIM BBIIOJHEHbl BCE 3aJaHUs MPAKTHUECKOro 3aHsTHS,
JIOTYILEHBI 1-2 HEeA0YeThl, UCIIPABJIEHHBIE 110 TPEOOBAHUIO MPENO1aBATENSL.
O1eHKa «XOpOLI0» BBICTABIISIETCS, €CIIM padoTa BBIIOJIIHEHA B ITOJHOM 00beMe, JIOMYILEHb! OJIHA
omuOKka uiu 6ojee AByX HEIOUYETOB MPH BHIMOIHEHUH 33JaHUs, UCIIPABICHHbIE 110 3aMEYaHHIO
IpernoiaBaTeds.
OneHka «yaOBJIETBOPUTEIbHO» BBICTABISETCS, €CJIM 3a/JaHus BBIIIOJIHEHbl HE B IIOJHOM
o0beMe, 1omyIeHs! 1-2 omuOKK IPU BBINOJIHEHUH 3aJaHUM, HO IPOAEMOHCTPUPOBAHbl YMEHUH,
JOCTAaTOYHBIE I JAJIbHEUIIET0 YCBOSHMSI IPOrPaMMHOI'0 MaTepuaia.
O1eHKa «HeyA0BJIeTBOPUTEIbHO» BBICTABIISAETCS, €CIIM BBIIOJIHEHO MEHEe MOJIOBUHBI 3aJaHUH,
HE MPOJEMOHCTPUPOBAHBI YMEHUS, JOCTAaTOYHbIE AJIS JAJbHEHIIEro YCBOEGHUS MPOrpPaMMHOIO
MaTepuana.
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Tema 4. Mukporipoiieccopbl U MUKPOKOHTPOJUIEPHI B 31eKTpo3HepreTuke. [IporpammupoBanue
MHUKPOKOHTPOJIIIEPOB

[Ipaktuyeckas pabora Ne 13
[TporpamMmupoBanue Ha C. YpaBieHHe CBETOANOOM.

eab padoThIi:
Hayuuthcst mporpammupoBanuio Ha C, yIpaBIeHUIO CBETOANOIOM.

Boinoinus padorty, Bl Oynere:

VY1 nonb3oBaTbcs MakeTaMu CHEUATM3UPOBAHHBIX MPOTPAMM ISl IPOSKTHUPOBAHUS, pacuera U
BbIOOpA ONTHMAIBHBIX TAPAMETPOB CUCTEM DJICKTPOCHAOKEHUS;

MarepuanbHoe o0ecrieyeHnne:
[lepcoHanbHbBIN KOMIBIOTEP, MOJIKIIOUEHHBIA K INI00ATBHON CETH, METOJUYECKHE YKa3aHUS
I10 BBITIOJTHEHUIO MPAKTUYECKOW pabOTHI.
JUis  MOAKITIOYEHMS MUTAIOLIETO CBeToaMona Ha Arduino W ympaBieHHs WM BaM
IMOHAJI00UTCS:

v miata Arduino

v breadboard

v 2 mpoBoja «arma-marma»
v CBETOAMON

v pe3ucrop.

Taxoke Bam motpedyercst nporpamma Arduino IDE, koTopyro MokHO ckadatk ¢ caiita Arduino.

Bce 3Ti KOMITIEKTYIOMIME BXOAAT B OOIBIIMHCTBO HAYAJIBHBIX KOMIUIEKTOB, UX TAKXE MOYKHO
npuobpecTy 1o oTaenbHocTH. Haboper Arduind Mo>KHO KyIUTh Ha OQHIIMATILHOM caiiTe U B
MHTEpHET-Mara3uHax, HamOosee NpuBJeKaTeIbHbIe IEHbI, IOCTOSHHBIE CIICLIPEAIOKEHHS U
OecrutaTHas qocTaBka Ha cairax AlIEXpress u DealExtreme. Eciiu HeT BpeMeHH KIaTh MOCHLIKY M3
Kuras — pexomenayem nntepHer-marazud DESSY.

Breadboard npencraBnser u3 ce0st CeTKy U3 THE3/, KOTOPbIE OOBIYHO COETUHSIOTCS TaK:

Breadboard npegcraenset ua cebs ceTky U3 rHesn, Kotopble 00bIYHO COEAVHAKTCS Tak:

Breadboard
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bns yanScTes npescmpa Sy NOORTROSGRES TR TTEINCS M Arcans

SRR T r sesss weeew
R T T

DR L R
R
R

R | |

LR R T T

2-# nposaj

CATNG TSRt CDCTISACOE = ArSInT

int led = 8;

void setup()

{

pinMode(led, OUTPUT);

}

void loop()

{

digitalWrite(led, HIGH):
delay (1600);
digitalWrite(led, LOW);
delay(1000);

}

BURATENMAAE NPOURAYRS SETUR, JANFOCKATNAR B WAVANE NPUT PN

®opma mpegocTaBiaeHns pe3yJbTaTa: MPOrpamMma.
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Kpurepun onenkmn:

OneHKka «OTJIMYHO» BBICTABIIAETCS, €CIM BBITOJHEHB BCE 3afaHUs NMPAKTHUECKOTO 3aHSTHS,
JIOTYILEHBI 1-2 HEeA0YeThl, UCTIPABIEHHbIE 10 TPEOOBAHMIO IIPETIOAABATEIS.

O1eHKa «XOpOLI0» BBICTABIISIETCS, €CIIM padoTa BBIIOJHEHA B IIOJHOM 00beMe, TOMYILEHb! OJHA
omuOKka uiu 6ojee AByX HEIOUYETOB MPH BHIMOIHEHUH 33JaHUs, UCIIPABICHHbIC IO 3aMEYaHHIO
IpernoiaBaTeds.

OneHka «yaOBJIETBOPUTENbHO» BBICTABIISIETCS, €CIM 3a/JaHUsl BBIIOJHEHbl HE B IIOJHOM
o0beMe, 1oMmyleHb! 1-2 omKrOKK IPU BBINOJIHEHUH 3aJaHUH, HO IPOAEMOHCTPUPOBAHbl YMEHNH,
JOCTAaTOYHBIE I JAJIbHEUIIET0 YCBOSHMSI IPOrPaMMHOI'0 MaTepuaia.

O1eHKa «HeyA0BJIEeTBOPUTEIbHO» BBICTABIISAETCS, €CIIM BBIIIOJIHEHO MEHEe IOJIOBUHBI 3ajaHUH,
HE MPOJAEMOHCTPUPOBAHBI YMEHHS, JOCTaTOUHbIE Ul JAJIbHEHIIEr0 YCBOECHUS IPOIPaMMHOIO
Marepuaa.
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Tema 5. KoMmmnbroTepHsie ceTu

[IpakTrueckas padota Ne 14
[IporpammupoBanre MUKpPOKOHTpoJIIepa Ha sa3bike C..

Heas padoThi:
CucremaTu3zanus 3HaHUN 10 MOUCKY WH(opmanuu B MHTEpHET, cucTeMaTH3anusl 3HaHUH 10
BHpYyCaM U aHTUBHPYCHBIM IIpOrpaMMaM.

Boinoinus padorty, Bl Oynere:
¥02.1 Onpenenarts 3aaa4u 1S IOMCKa HHDOpMAIUN
VY02.2 onpenensats HEOOXOMMbIE HCTOYHUKH WH(POpMALUU
¥02.4 cTpykTypupOoBaTh MoIy4aeMyro HHHOPMALIHIO
¥02.6 onieHUBaTh PAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB IIOUCKA
VY02.7 opopMIIATh pe3ysbTaThl OUCKA

Y 09.3 nposBIIATE KyJIBTYpY HHPOPMAITMOHHON 0€30MaCHOCTH TPU UCTIOIB30BAHUHT
MH(OPMALMOHHO- KOMMYHUKAIIMOHHBIX TEXHOJIOT Ul
MarepunanbHoe obecrneyeHue:
[TepcoHanbHBI KOMIBIOTED, MOJKIFOUYEHHBIA K TIIO0ATBHON CETH, METOINYCCKUE YKa3aHUS
IO BBITIOJIHEHUIO MTPAKTHUECKOM paboTHI.

3ananmue:
[MonkmrounTh KHONIKK K KOHTpoJuiepy Arduino. [Ipu Ha)kaTHM KHOIIKM OCYIIECTBUTH 3QKUTaHNE

BCTPOCHHOTO cBeTonoaa. bonpmmacTBO at Arduino umerot Berpoennslii SMT cBeToamo,
MOAKITIOYEHHBIN K BhIXOy 13.

HeO6X0)II/IMI)Ie KOMITOHCHTHBI

. KoHTposuiep Arduino

i TaKTOBasi KHOIIKa

J 10xOM pesuctop

i KOHTAaKTHas1 MakK€THas 11jiata

i COCIMHUTCIIBHBIC ITPOBOAA
NMoakntoyeHue

fee e
ERLRE
CRR
DR
frees
LR
frees
LR
CR R
e e
CEI
DR
DR
DR
e
PR
EECC R
“eeen
LR
LR

“eaa e
LR
LU
CRE I
PRI
“hean
CEL I )
CEL A
LR

e res
“heen
LRI
LRI
LRI
EE I
EECI
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[Mogkmrouaem Beixox mmtanms (5V) u 3emmio (Gnd), KpacHBIM ¥ YEpHBIM IPOBOJIOM
COOTBETCTBEHHO K MakeTHOH 1aTte. OOBIMHO HA MAaKETHBIX IUIaTaxX JUIS MUTAHUS W 3€MIIH
WCIIONB3YIOT KpalHue psiibl KOHTAKTOB, KaK MMOKa3aHO Ha PUCYHKE. TpeTbUM CHHUM MPOBOJAOM MbI
coeaunsaeM mu(ppoBoit nmuH 2 KoHTposiepa Arduino K KOHTaKTy TakTOBOW KHoOmkH. K sTomy xe
KOHTAaKTy, JIMOO K KOHTAKTY, MOCTOSHHO COCIMHEHHOMY C HEl B 4X INTHIPKOBOM HCIIOJIHCHUH,
MOJKJIF0YaeM noATsAruBaromnii pesuctop 10 kOM, KOTOpPBIM B CBOIO OUEpE/lb COSAUHSIEM C 3€MJIICH.
Hpyroi BbIX0J KHONKHK coeauHsieM ¢ nutanueM 5 B.Koraa TakroBasi KHOIIKa HE Ha)aTa, BHIXOH 2
MOAKJIIOUEH TOJBKO K 3eMJIe uepe3 MOATATMBAIONIMKA PE3UCTOp M Ha OTOM BXojae Oymer
cuntbiBatbcsi LOW. A korga KHOIKa HakaTa IMOSBIISACTCS KOHTAKT MEXKIY BXOJOM 2 M NMHUTAHUEM
5B, u cunteBathes Oyner HIGH.

3ameuanue: Yamie BCero TakTOBbIE KHONKH MMEIOT IO JIBa KOHTAKTa C Ka)KJI0M CTOPOHBI TaK, Kak
3TO MOKa3aHO Ha pucyHke nojkiroueHue. [Ipu stom no popme kHomka moutH kBaaparnas. BAXKHO
HE IIepelyTaTb IPU IOAKIIOYEHUHM KaKWe KOHTAKThl COEAMHEHBI, a KaKHE 3aMBIKalOTCS IIPH
Haxkatue. Jlydie BCero Npo3BOHUTh KHOIKY €CJIM HE YBEPEHBI.

Mo3KHO TaKk)Xe MOAKIIOUNUTh KHOIIKY HA000pOT — 4epe3 MOATIATMBAIOIIUN PE3UCTOP K MUTAHUIO U
gyepe3 KHOTIKY K 3emiie. Toraa ¢ Bxona Oyxner cuutarbess HIGH, a mpu naxkatne kaonku LOW.

Ecnu BX0/1 0OcTaBUTH HENMOJKITIOUEHHBIM, TO Ha BXxoae Oyaer cunteiBathest HIGH nmn LOW
cilyyaiiHbIM 00pa3zoM. FIMEHHO O3TOMY MBI HCII0JIb3YEeM MOATATUBAIOLINM Pe3UCTOp, YTOOBI 3aaTh
OIIPEACICHHOE 3HAUEHUE IIPU HE HAXKATOW KHOIIKE

Cxema
WW— o o
O o000 O0OO0OQO0 o000O0 o0
ii:--..f-: 5 &) L]
= FPFE EF ¥
grtal In/D
')
Arduino

Analog 1n O
I SO s008 éasaaa/

Bkittodaem U BBIKITIOYaEeM CBETOJIMO/I HAKATHEM KHOTIKH.

// 3amaeM KOHCTaHTHI

const int buttonPin = 2;  // Homep BXo/a, MOIKITFOYSHHBIN K KHOIIKE
const int ledPin = 13;  // HOMep BBIXO/a CBETOAHOIA

// mIepeMeHHbIe
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int buttonState = 0; // mepeMeHHast 11 XpaHEHUS COCTOSTHUS KHOIIKH

void setup() {
// MHULIMATU3UPYEM THH, TOAKIIOUYEHHBIN K CBETOIMOTY, KaK BBIXOT
pinMode(ledPin, OUTPUT);
// HUIIATU3UPYEM THH, TOIKIIOUEHHBIN K KHOIIKE, KaK BXOJl
pinMode(buttonPin, INPUT);

¥
void loop(){
// canTHIBaEM 3HAUCHHUSI C BXOa KHOTIKU
buttonState = digitalRead(buttonPin);
// IpoBepsieM Ha)kaTa JIM KHOTIKA
// ecnim Haxara, To buttonState 6yaer HIGH:
if (buttonState == HIGH) {
/] BKIrO9aeM cBeToInon
digitalWrite(ledPin, HIGH);
b
else {
// BBIKJTFOUAEM CBETO MO/
digitalWrite(ledPin, LOW);
¥
¥

®opMma npeaocTaBjeHUs pe3yJbTaTa: IPOrpamMma.
Kpurepum ouenku:
OneHka «OTJMYHO» BBICTABJISETCS, €CJIM BBIIOJHEHbI BCE 33JaHUS MPAKTUUYECKOrO 3aHATHS,
JIONYILIEeHbI 1-2 HeloueThl, UCIIPABICHHbIE 110 TPEOOBAHUIO MIPEIO1aBATENs.
OneHka «Xopouo» BbICTABISETCS, €CIM padoTa BHINOJIHEHA B IIOJIHOM 00bEME, JOIMYIIEHbBI OJJHA
omnOka win 0ojiee ABYX HEIOUETOB MPH BHIMOIHEHUH 33JaHMs, UCIIPABICHHbBIE MO 3aMEUaHHIO
npernoaaBaress.
OneHka «ya0BJIETBOPHUTEIbHO» BBICTABISETCS, €CIM 3aJaHus BBIIIOJHEHBl HE B IOJHOM
o0Bveme, onyuieHsl 1-2 omuOKY Ipy BHIOJHEHUH 33JaHUH, HO POIEMOHCTPUPOBAHBI YMEHHUS,
JIOCTaTOYHBIE JUIsl JAIBHEUIIETO YCBOEHHS IIPOrPaMMHOI0 MaTepHasa.
OneHka «HEeyJOBIETBOPUTEIHHO» BBICTABIISETCS, €CIM BBINIOJIHEHO MEHEe MOJOBHHBI 3aJJaHUi,
HE MPOJEMOHCTPUPOBAHBI YMEHMSI, JOCTATOUHBIE I JAJIBHEHIIET0 YCBOECHHS IMPOIPaMMHOIO
MarepHaa.
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[TpaxTuueckas padorta Ne 15
Bo3MOXHOCTH UCTIOIB30BaHUS AMIIaApaTHOTO U IPOTPAMMHOT0 00ecIiedeH s B MPOPECCHOHATBHON
ACATCIIbHOCTHU

Iesan padoThi:
HpOBepKa U cucreMarui3anusa 3HAHUU 10 BO3MOKHOCTSAM HCIOJIb30BAHHS arrapaTHoro u
IPOrpaMMHOTr0 obecrieueHus: B IpohecCHOHaIbHON AeSITETbHOCTH

Boinosnus padory, Bel Oyjaere:

VY1 nonb30BaThCsl MaKETAMU CHENUAIN3UPOBAHHBIX IPOTPaMM JUIsl IPOEKTUPOBAHUS, pacueTa U
BbIOOpA ONTHMAJIbHBIX TAPAMETPOB CUCTEM JIEKTPOCHAOKEHUS

V2 BBINONHATH pacueThl HIEKTPUUECKUX HATPY30K

V3 co3naBaTh MPOEKTHYIO JOKYMEHTALUIO C UCIOIb30BAHUEM IIEPCOHAIILHOIO KOMIIbIOTEPA
VY02.1 Onpenenste 3agauu A7 MOMCKa UH(OPMAITHH

¥02.2 onpenensate HEOOXOJUMbIE HCTOYHUKH UH(OpMaLUU

¥02.4 ctpykTypupoBaTh M0OIy4aeMyro HH()OPMALIHIO

¥02.6 oueHnBaTh NPAaKTUYECKYIO 3HAUUMOCTh PE3yJIbTaTOB IIOMCKA

Y02.7 ohopMIIATH pe3yIbTaTHI IIOUCKA

Y09.1 npumeHsTh cpeAcTBa MHOOPMALIMOHHBIX TEXHOJIOTUH ISl peLIeHHs MPOQPECCUOHANTBHBIX
3aza4

Y 09.2 ucnonb30BaTh COBPEMEHHOE MPOTPAMMHOE O0ECTIeueHUE

Y 09.3 nposiBIATh KyJIbTYpY HHPOPMAITMOHHON 0€30MTaCHOCTH TIPH UCIIOJIB30BAHUHT
MH(POPMAIIMOHHO- KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA
MarepuanbHoe o0ecnieyeHue:
[TepconanbHbBI KOMOBIOTED, MOAKIIOUEHHBIA K TIO0ANTBHON CeTH, METOTUYECKHE YKa3aHUS
0 BBITIOJTHEHUIO TPAKTHYECKOM pabOTHI.

3amanue:
1. TloBTOpUTH OCHOBHBIE KOMaH/bI IPU PabOTE ¢ U3YUEHHBIM MPOTPAMMHBIM
obecrieueHneM

2. O3HaKOMHTHCS C MPABUJIaMHU BBIMIOJIHEHHSI HTOTOBOTO TecTa. BBIMONMHUTE 3a1aHus O10Ka
1 mToromsoro Tecra.

3. B COOTBETCTBUM ¢ BApHAHTOM BBIMIOJIHHUTH MIPAKTUUECKOE 3aaHue O0Ka 2.

4. TlpenocTaBUTH BBHIMOJHEHHOE 3aJJaHUE HA TIPOBEPKY MPETIO1aBATEIIO.

®opma npeaocTaBJIeHHs pe3yabTaTa: TeCT, CXeMa.
Kputepun onenkn:

«OTIUYHO» - TEOPETUIECKOE COMIepPKaHNe Kypca OCBOEHO MOJHOCTHIO, 6€3 poOenoB, yMEHUs
c(OpMHUPOBAHEI, BCE MPETYCMOTPEHHBIC IPOTPaMMOU yIeOHBIC 3aJJaHUS BHITIOJTHEHBI, KAYECTBO MX
BBIIOJIHEHHS OIIEHEHO BBICOKO.

- «Xopomio» - TEOPETHUYECKOe COJIepKaHWe Kypca OCBOEHO ITOJTHOCTBIO, 0e3 MpoOenoB,
HEKOTOpbIE YMEHHsI CPOPMUPOBAHBI HEIOCTATOUYHO, BCE MPEIyCMOTPEHHBIE MPOTrpaMMoi yueOHbIe
3aJIaHus BBITIOJTHEHBI, HEKOTOPHIC BUJIBI 33IaHHIA BBITIOJTHEHBI C ONITHOKAMH.

- «Y IOBIIETBOPUTETHHO» - TEOPETHUYECKOE COJEp)KaHUE Kypca OCBOCHO YacTUYHO, HO
poOeNTbl He HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE YMEHHUS pabOThl C OCBOCHHBIM
MaTepuaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOi
oOydeHUsT YYeOHBIX 3aJaHWi BBITOJIHEHO, HEKOTOPBHIC W3 BBIMOJHEHHBIX 3aJaHWi COjepXkKar
OIIINOKH.
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«HeynoBneTBOpUTENFHOY» - TEOPETHYECKOE CO/AEp’KaHWE Kypca HE OCBOEHO, HEOOXOIMMBIE
yMeHus He c(OPMHUPOBAHBI, BHITIOJIHEHHBIE YUeOHbIE 33JaHUs COAEPIKAT IPyObIe OMINOKH.

43



	Практическая работа № 1 Построение электрических схем в программе NI Multisim.
	Практическая работа № 2 Моделирование логических схем.
	Практическая работа № 3 Построение логических схем в программе NI Multisim
	Практическая работа № 4 Запись математических выражений и вычисление их значений при заданных исходных данных.
	Практическая работа № 5 Построение графиков функций в Mathcad
	Практическая работа № 6 Расчет электрических цепей  в Mathcad.
	Практическая работа № 7 Построение электрических схем в программе Компас 3D.
	Практическая работа № 8 Построение электрических схем с использованием библиотеки ESK.
	Практическая работа № 9 Ввод и вывод данных.
	Практическая работа № 10 Условный оператор.
	Практическая работа № 11 Конструкция ветвления.
	Практическая работа № 12 Операторы цикла.
	Практическая работа № 13 Программирование на С. Управление светодиодом.
	Практическая работа № 14 Программирование микроконтроллера на языке С..
	Необходимые компоненты

	Практическая работа № 15 Возможности использования аппаратного и программного обеспечения в профессиональной деятельности

