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Jluer perucrpanuu H3MEHEHHI H J0TO0JIHeHHH

Jara
Ne
Ne Paznen Kpartkoe conepxanue [Toamuce 3as.
n/n | mporpaMMsl HU3MEHEHHUs!/ JIOTIOTHEHUST MpE kadenpoi
3acenaHus
Kadeapbl
1 8 AKTyanu3anus y4ebno- | 21.09.2019r.
MeToMYecKoro u uupopmaronnoro | Ned
obecrieueHns: TUCIUILIMHbL
2 |8 AxTyanu3anus yue6no- | 30.08.2020r.

METOIMYECKOTO 1 pm(bopmaunonuoro
obecreyeHus: AUCIUIUIMHBI

Nel




1 eau ocBOeHMS TUCHUIIHMHBI (MOIYJIA)

[ensiMu OCBOGHMSI TUCHUIUIUHBI «J{MCKpeTHas MaTeMaTHKa» SBISIOTCA pa3BUTHE y CTY-
JIEHTOB JINYHOCTHBIX Ka4eCTB, a Takke (OopMUpOBaHUE MPOPECCHOHATBHBIX KOMIIETCHIIUN B CO-
otBeTcTBUU ¢ TpeboBanusiMu PI'OC BO mno nHampaBinenuto 150306 MexaTpoHuka u poOo-
TOTEXHHKA.

2 MecTo TUCHHMILIMHBI (MOAYJis1) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
MOJAroTOBKH 0akajiaBpa (Marucrpa, cenuaamcra)

Jucuumnmna «J{uckperHas MaTeMaTuka» BXOIUT B BapUATHBHYIO 4acTh Oyioka 1 obpaso-
BaTEJIbHOU IPOTrPAMMBI.

JUis u3ydeHus: AUCHUIUIMHBI He0OX0AMMBI 3HaHUS (YMEHHS, BIaieHus ), CHOPMUPOBAHHbIE
B pe3yJIbTaTe U3Y4YEHUS CIACAYIOINX TUCIMIUIMH: MaTtemaTuka.

3HaHus (YMEHUS, BJIAJECHUS), MOJYYEHHbIE IPU M3YUYEHUU JAHHOW JAHUCUUIUIMHBI OyayT
HEO0XO0AUMBI JUTsl U3YUCHUSI CIIEAYIOIINX JUCLUIUINH: DJIEKTPOHHbIE YCTPOICTBA MEXAaTPOHHBIX U
POOOTOTEXHHUYECKUX CUCTEM.

3 Komnerenunu o0y4amomerocsi, popmupyemMbie B pe3yJbTaTe 0CBOCHHUSA
AUCHHUIIMHBI (MOAYJIsl) ¥ IUIAHUPYeMble Pe3yJIbTAThl 00y4eHus

B pe3yjibTaTe OCBOCHUSA JUCHUIITIMHBL (MOI[yJ'IH) ((HI/ICerTHaH MaTEMaTUuKa» O6yanOIHHﬁCﬂ
JOJIKCH O6HaIIaTI) CICAYIOIIMMHU KOMIICTCHIIUAMMU:

CrpyKTypHBIT
JJIEMEHT [Inanupyembie pe3ynbTaThl 00yUeHUs
KOMIIETEHIINHT

OIIK-2 - Baanenue pu3nkKo-MaTeMaTHYECKUM aANMAPaTOM, HEOOXOMMBIM /1JIsl OMUCAHUS
MEXATPOHHBIX H POOOTOTEXHHYECKHUX CHCTEM
3HATH - OCHOBBI TEOPUU KOHEYHBIX aBTOMAaTOB;

- OCHOBBI TEOPUU MHOKECTB;

- OCHOBBI (POpPMAJILHOW JIOTMKHW: HCUUCIEHUE BBICKA3BIBAHWM, HCUHCIICHHE
[pPEINKATOB.
[YMeTh - IPUMEHATh KOHTPOJIBHO-U3MEPUTENIbHYIO annaparypy JJis ONpEICICHHs Xa-
[PAKTEPUCTUK U TAPaMETPOB MAKETOB;

- BECTH PacyUeThl AIEKTPUIECKUX IENeil aHATOTOBBIX U IU(PPOBBIX IEKTPOHHBIX
YCTPOMCTB;

- IPUMEHSATh TEOPUHU JTMCKPETHOM MATEMAaTHKHU JJIsl pelIeHus 3a7ad MpPOeKTH-
[POBaHMSI MEXAaTPOHHBIX MOJYJIEH U CUCTEM.
[BianeTsb - HABBIKAMM YYaCTHsI B IIPOBEJICHUM MPEABAPUTEILHBIX UCIIBITAHUN COCTaBHBIX|
qacTel OMBITHOTO 00pasia MEXaTpOHHOU MITH POOOTOTEXHUYECKON CUCTEMBI 10
3a1aHHBIM;

- HaBBIKAMH BBIITYCKa paboyell TOKYMEHTAIlMH OMBITHOTO 00pasia, ero M3ro-
TOBJICHUS U TIPEIBAPUTENbHBIX UCTIBITAHUM;

- HaBBIKaMU [IPUMEHEHHUS TEOPUH TUCKPETHOM MAaTEMAaTUKH ISl pEeIIeHUs 3a1a4
[MPOEKTUPOBAHUS MEXATPOHHBIX MOJYJIEH U CUCTEM.

IIK-5 - Cnoco0HOCTH, NPOBOIMTH IKCIIEPUMEHTHI HAa AelCTBYIOIIUX MakKeTax, o0pa3max
MeXATPOHHBIX U POOOTOTEXHHUYECKHX CHCTEM MO0 3aJaHHBIM METOAMKAM H 00padaTbiBaTh
pe3yJabTaThl ¢ IPUMEHEHHEM COBPeMEHHbIX HHGOPMAIMOHHBIX TEXHOJOTUH W TeXHUYe-
CKHUX CpPeJCTB
3HATH - OCHOBBI IOCTAHOBKH JKCIIEPUMEHTA;
- METOJAMKH MPOBEACHUS SKCIIEPUMEHTOB;
- IPUHIMITB] YHKIITMOHUPOBAHUS MEXATPOHHBIX MOYJICH.




CTpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIUU
YMeThb - INIAHUPOBATh IIOCTAHOBKY 3KCIIEPUMEHTA;

- OpTraHHU30BbIBATH IIOCTAHOBKY 3KCIICPUMCHTA,
- OCYHICCTBJIATH KOMMYTAIMIO PA3HBIX MCXATPOHHBIX CUCTCM.

Bnaners - HaBbIKaMU KOMIIBIOTEPHON 00pabOTKH HH(OpMALINH;
- HABbIKAMU aHAJIN3a PE3YJIbTATOB SKCIIEPUMEHTOB;
- HaBbIKaMU pabOTHI C CETEBBIMH TEXHOJOTUSIMHU.




4 CTpyKTypa M coJeprkaHue TUCUUIIIMHBI (MOXYJIs)

OO01mmast Tpy10€MKOCTh TUCHUTUTHHBI COCTABISIET 4 3a4eTHBIX equHuIl 144 akaja. 9acoB, B TOM YHUCIIE:
— KOHTakTHas pabota — 99,3 akaj. 4acos:

— ayauTopHas — 96 akaj. 4acos;
— BHeayJIuTopHas — 3,3 akaJi. 4acoB

— caMocTosTeIbHas padora — 44,7 akaj. 4acoB;

CDopMa aTTeCTalun — 3a4CT.

AynuropHasn
KOHTaKTHasA pa- | ~ .
bora Konm u
Ce (B akaz. yacax) CTOA- § dopma TeKyiero KOHTpOJIA CTPYK-
Paznen/ Tema Me TeJbHasdA Buz camocrosaTenbHOU YCIIEBA€MOCTHU U TYPHBIH
JICIUTLIINHBI CT 11200- npakr | pabora paboThI MIPOMEXKYTOUHOU aTTECTA- | DJIEMEHT
P |nekn 0o~ |, (B akas. UU KoMIIe-
wt | P2 | o | wacax) TEHI[UU
3 yaras
HATHUS
1. BBonHas gekius
1.1. BBenenue B GopManbHYIO JJOTUKY 16 | 5/31 | 0/0U 3 [TpouTeHme TEKIMOHHOTO MaTe- | YCTHBINA onpoc (cobecenoBa- |OIIK-2 -
6 pHaja, YTeHUE JUTePaTyphbl HHE) 3yB
1.2. Mcuucnenne BbICKa3bIBaHUIN 4 | 5/31 | 0/01 8,7  |IIpourenue nexuoOHHOTO Mate- |YcTHBIN onpoc (codeceqoBa- |OINIK-2 —
pHaja, YTeHUE JUTePaTyphbl HHE) 3yB
Hroro no pazneny 20 |10/6M1| O/0M | 11,7
2. OCHOBBI aJIT€0PbI JIOTUKU
2.1. Jlornueckue GpyHKINUU 4 |2/04 | 0/01 3 [TpouTeHue AeKIMOHHOTO MaTe- | YCcTHBIN ompoc (cobecenoBa- |OIIK-2 —
6 puana, YTeHUE JTUTEPATyPHhI HUE) 3yB
2.2. CiocoObI 3aaHust TOTUYECKUX (PyHKIUH 4 |2/04 | 0/01 3 [TpouTeHne NeKIMOHHOTO MaTe- | YCTHBIN omnpoc (cobecenoBa- |OIIK-2 -
puana, YTeHUE JTUTEPATyPHhI HUE) 3yB
Hroro no pasznesy 8 |4/01 | 0/0U 6
3. Bynesa anrebpa 6
3.1. Pa3noxeHue OyneBbIX (pyHKIMH 11O Ie- 4 |2/0U | 0/04 | 3 [IIpoutenue nexuuonsoro Mate- | YcTHaiii onpoc (cobecenopa- |OIK-2 —




AynuropHasn
KOHTaKTHasd pa-

Camo- Kon u
Ce Gora CTOA- dopma TeKyIero KOHT -
(B akaz,. Jacax) . p YHL PO} cTpyxk-
Pasznes/ Tema Me TeJbHas Buj camocrosaTenbHOU YCIIEBA€MOCTH U TYPHBIH
JTUCITUTLINHBI CcT 1a6o- npakT | pabora paboThI IIPOMEKYTOUHOH aTTeCTa- | 3JeMEeHT
p |neku 00- nu. |(B akaz. 105058 KoMmIIe-
B I O T R ) TEHIUN
H;’:I-/IH HSATHSI
pPEMEHHBIM puajna, YTeHUE JUTEePaTypHhI HHE) 3yB
3.2. Teopema o (hyHKIIMOHAILHOM MOJHOTE. 4 |2/04 | 0/01 3 [IpouTenue JeKIMOHHOTO MaTe- | YcTHBIN onpoc (cobecenoBa- |OIIK-2 -
MunanMuzanus OyneBbIX QyHKIHIA puajna, YTeHUE JUTEPaATypHhI HHE) 3yB
3.3. MapuipyThsl, HUKIIBL, [IEMH, CBSI3HOCTD 4 |2/0M1 | 0/0H 3 [TpouTenue neKMOHHOrO MaTe- | YcTHBI onpoc (cobecenoBa- [IIK-5 - 3yB
puaja, YTeHUE JTUTEePaTypHhI HHE)
3.4. Packpacku. [Inanapusie rpads 4 |2/0M1 | 0/0H 3 [IpouTenue aeKMOHHOrO MaTe- | YcTHBINM onpoc (cobecenoBa- (IIK-5 - 3yB
puajna, YTeHUE JUTEPaATypHhI HHE)
3.5. lepeBbs 4 | 2/01 | 0/0M1 3 [Tpourenue neKMOHHOTO MaTe- | YcTHBIN onpoc (cobecenosa- |(I1K-5 - 3yB
puaina, YTeHUE JTUTEPATyPHhI HIE)
3.6. ®opMaibHbIE S3bIKU U TPAMMaTUKU 4 |2/04 | 0/01 3 [Ipoutenue nexkuoHHOro Mate- |YcTHBIN onpoc (codecenosa- (IIK-5 - 3yB
pHaja, YTeHUE JTUTEePaTyphbl HHE)
3.7. Koneunsle aBTOMAThI 4 |2/04 | 0/01 3 [Ipoutenue nexkmoHHOro Marte- |YcTHBIN onpoc (codecenoBa- |IIK-5 - 3yB
6 pHaja, YTeHUE JTUTEePaTyphbl HHE)
3.8. Ceru Ilerpu 4 |2/04 | 0/01 3 [Tpoutenue nexmoHHOro Mare- |YcTHBIN onpoc (codecenosa- (IIK-5 - 3yB
pHaja, YTeHUE JTUTEePaTyphbl HHE)
3.9. [IporpammMHas peanusanusi aBTOMaTOB U 4 |2/04 | 0/01 3 [Tpoutenue nexkmoHHOro Mate- |YcTHBIN onpoc (codecenoBa- (IIK-5 - 3yB
ceren puasa, YTeHUE JIUTEPATYPbI HUE)
HToro no pazneny 36 |18/0M| 0/0M1 27
HToro 3a cemMecTp 64 [32/611| 0/0M | 44,7 3auer
HToro mo qucuuiinme 64 |32/611| 0/01 447

W — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B HHTEPAKTUBHOM (opme.




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

JUis  peanuszalMM NpeIyCMOTPEHHBIX BHJOB y4yeOHOH paboTel B KauyecTBe 0Opa-
30BaTEIbHBIX TEXHOJIOTMH B MPENOJaBaHUM JUCLMIUIMHBL «JlUCKpeTHas mMaTeMaTHKa» HCIOJb-
3YIOTCSl TPAAULIMOHHAS U MOJLYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Jlekimu TPOXOJAAT B TpaaAULIMOHHOW (hopme U B hopMe NeKuuii-koHcynpTanuid. Ha nex-
LUAX-KOHCYJIbTAUAX M3JI0KEHHE HOBOIO MaTepHalla COIPOBOXKIAETCS IIOCTAaHOBKOH BO-
IIPOCOB U JUCKYCCUEH B IIOMCKAaX OTBETOB Ha 3TU BOIIPOCHI.

[Ipy BBIMOSHEHHMH J1IAOOPATOPHBIX PAOOT CTYIEHTHl YYaTCsl MPAKTHMYECKUM HaBBIKAMU
IIPOEKTUPOBAHUS U MOJEIIUPOBAHMSI YCTPOMCTB, PACCMOTPEHHBIX Ha JIEKLIMOHHBIX 3aHATUSIX. [Ipn
3alMTe J1JAOOPaTOPHBIX PA0dOT Mepes CTYACHTaMH CTaBsTCA 3ajaud, TPeOYIOLIHe JOrMYecKoro
MBIIICHHSI, TPUHIUITA 0000IIEHUS i COTIOCTABIICHHUS.

CamocrosTenbHas padoTa CTUMYJIMPYET CTYAEHTOB B IIpoliecce MOATOTOBKU JIOMAIIHUX
3a/laHui, IpU PELIECHUH 33]a4 Ha JIaOOpaTOPHBIX 3aHATHUAX, IPU MOATOTOBKE K UTOrOBOM aTTe-
CTalLlUH.

6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CAMOCTOATEIbHOI padoThl 00y4aK0IIHXCH

[To aucummuinHe «JluckpeTrHas MaremaTHKa» MpeayCMOTpEHa aylIuTOpHas U BHeEAayIUTOp-
Hasi CaMOCTOSITeNIbHAs padoTa 00yUarOIINXCS.

AynuTopHas caMoCTosATeNNbHas paboTa CTYACHTOB MPEAIOoJaraeT OTBEThl Ha BOMPOCHI HA
71a00PAaTOPHBIX 3aHATUSX HPHU 3aLUTE padoT.

Bonpocsl k 3ammTe J1adopaTopHoii padoTnl Nel:

1. Kakue ycTpoiicTBa Ha3bIBAIOT JIOTUYECKUMU WU U(DPOBBIMU?

2. B uem paznuuue Mexay KOMOMHAIIMOHHBIMU M TOCJEI0BATEIbHOCTHBIMU JIOTHUECKUMU
ycTpoiicTBamu?

3. Kakwue 6a30Bble jJorndeckre aneMeHTsl Bor 3Haere?

4. Yem oTiIM4aeTCsl JTOTHYECKOE CIIOKEHUE OT apu(pMETHIECKOro?

5. IlpuBenure ycioBHbIE 0003HAYEHUS M TAOJIUIIBI UCTUHHOCTH CIEIYIOIIMX JOTHUYECKUX
anemenToB: 21, 2WUJIN, HE, UCKJI UJIN.

6. Kakue QyHKIIMYM BHIIOIHSIET HHBEPTOP B HU(PPOBBIX YCTpoOicTBaX?

Bonpocs! k 3amure J1abopaTopHoii padoTbr Ne2:

1. C xakoif 11es1bt0 MUHUMHU3UPYIOT QYHKIIH?

2. Kakue criocoObl MUHUMH3AIMHY JIoTHYecKUX (pyHKuui Bol 3HaeTe?

3. Kakue cnocoObl 3a1anus gorudeckux GyHkuuii Bol 3HaeTe? Ha kakoM 3Tarne nmpoexkTupo-
BaHMA [IU(PPOBBIX YCTPOICTB MPUMEHSIOT TOT UM MHOM CIIOCO0 3aJaHus JIOTHUECKUX (PyHKIIMN?

4. Yro Takoe Tabnuila UCTUHHOCTH ((PyHKHOHUPOBAHMUS)?

5. O6bsacHute anroput™ 3anucu JTHD?

6. O0Bsicuute anroput™ 3anvcu KHO?

7. YUro Takoe kapta Kapno (Beitua)?

8. Kak MUHUMU3UPOBATh JIOTHUECKYIO (DYHKINIO C TOMOIIBIO KapThl KapHo?

9. Kakue TpeGoBaHMsS HEOOXOAMMO COOJIOAATH NMPHU OOBEAMHEHUU BBHIOPAHHBIX 3HAUYECHHN
¢byHkuuu B obnacts Ha kapre Kapuo?

10. IToyemy mpu 3amMcd MUHUMM3MPOBAHHOW (DYHKLMHM HCKITIOYAIOTCS HEKOTOpBIE Tepe-
MEHHBIE U X UHBEPCHH?

11. Munnmmsupyite QyHKINIO BUAA

V(X0 X4,Xg) =X - X1 - Xg v Xg - X - Xg V Xg - Xg - X V Xg - X X

[To monmy4yeHHON MUHUMH3UPOBAHHOW (DYHKIIMU HAPUCYHUTE CTPYKTYPHYIO CXEMY JIOTH-
Y4ECKOI'0 YCTPOMCTBA.
12. Tlo 3amanHOMY BapyaHTy TPOBEIUTE IKCIEPHUMEHT 10 MOJCIUPOBAHHUIO PaOOTHI IH(-
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poBoro ycrpoiictBa B mporpamMme NI Multisim. Kakue 3Tansl moroToBKH MpeIecTBOBAIN Hauary
JKCIepUMeHTa?

13. Bei cipoektupoBaiu mudpoBoe ycTpoicTBo. Jliis mpoBepku ero padoTocmnocodHocty Bl
cobOpayit Mmozenb yerporictBa B NI Multisim. Pe3ymnbTar onbita mokasani, 94To yCTPOMCTBO padoTaeT
HE TakK, KaK Bel npennonaranu. Kakue neiictBus a1 noucka ommoOku Bel BeinonxHuTe?

14. Kakue dakropsl Ha Bamr B3risa Hanbosiee 4acTo sBISIOTCS MPUYHHONW OTKJIOHEHUH pe-
3yJIbTAaTOB IKCIIEPUMEHTA OT OKHUIAEMBIX?

Bonpocsl k 3amure 1adopaTopHoii padoTbl Ne3:

1. Uro Takoe mynpTHIUiekcop? [IpuBeaure mpumMep yCiIoBHOTO 0003HAYECHUS.

2. IlpuBeaute mpuMepbl UCIOIB30BAHUS MYJIbTUILIIEKCOPOB B IIU(PPOBOI TEXHHKE.

3. Kakue BX0/1bl UMEIOTCS B MYJIbTHUILIIEKCOPE?

4. Kak COOTHOCHUTCS KOJIMYECTBO aJPECHBIX U MHPOPMALMOHHBIX BXOA0B MYJIbTUILIEKCOpa?

5. O0bsicaute padboTy cxemsl MyibTuIiekcopa K531KII2.

6. O0bsicuute paboTy cxembl myabTuIiekcopa K155KI17.

7. Kak nmoctpouts U3 AByX BOCbMHpa3psiiHbIX MynbTuiuiekcopoB K155KII7 oqun mectHa-
JUATUPA3PAIHBIA MYJIBTUILIEKCOP?

8. MOKHO 11 ITOJTyYUTh U3 ABOMHOIO YeThIpexpaspsaaHoro mynbruruiekcopa KS31KI12 oqun
BOCBMUPA3PSIHBIN?

Bonpochl k 3amuTe J1adopaTropHoii padoTsl Ne4:

1. Yro Takoe nomycymmarop?

2. Yem oTimyaeTcs 1nojrycymmarop or cymmaropa’?

3. IlpuBenuTe TaOMUIy UCTUHHOCTH IBYXPAa3psSAHOTO IMOIyCyMMAaropa W ABYXPa3psIHOTO
cyMMaTopa.

4. TlpuBenute (YHKIIMOHAIBHYIO CXEMY YETBHIPEXPa3psAAHOro CyMMaTopa C IOCiIeqoBa-
TENBHBIM MTepeHOcOM. OOBSCHUTE MIPUHIIHII €€ ACHCTBUSI.

5. O0bsicHUTE IPUHIUI BEIYUTAHUS ABOMYHBIX YHCEN?

6. Uto Takoe AOMOJIHMTENBHBIM KOJ oTpuuarenbHoro uucna? [lpusBenure npumep mnpen-
CTaBJIEHUSI OTPULIATEIBHOIO YUCIIA B IOTIOJIHUTEIIEHOM KOJIE.

7. IlpuBenure pyHKUMOHATBbHYIO cXeMy BbuuTareis. OObsSCHUTE IPUHIUI €€ paboThI.

8. Kak peanmu3yroT cxeMy YMHOKHUTENS C UCTIOIb30BAHUEM CyMMaTOpOB?

Bonpocs! k cobecenoBanuio no pazgeny Ne2:

1. OObscHUTE NMPUHLUI BBIYMTAHUS JABOMYHBIX 4HcCesl. YTO MOHMMAETCS MOJA MOHATUIMU
MHKPEMEHT U JEKPEMEHT ABOUYHOTrO yucia?

2. O0BsACHUTE NPUHLUI YMHOXEHHUS ABOWYHBIX YHMCEN U MOSCHUTE MPUHLUUI pabOTHI JIO-
TUYECKON CXEMBbI YEThIPEXPa3psAaHOI0 MATPUYHOTO YMHOXKHUTEIIS.

3. OOBsicHUTE pa3HUIly MO3UIIMOHHON M HENMO3MLMOHHOM cucteMamu cuucienus. [Ipuse-
JTUTE TIPUMEPBI TAKUX CUCTEM.

4. Yro Takoe NOMOJHUTENBHBIN KoJ uncia? [losicHuTe npaBuiia CI0KEHUS C OTPULIATENb-
HeIM yuciioM. [TepeBeaure drcna 6519 1 -3119 B JBOMYHBINA KOJ] M CIIOXKHUTE HX.

5. Uro moHMMaeTcs 1oJ TEPMUHOM MpOBepKa Mmapurera JBOMYHbIX yncen? Kakoii cnmocob
oOHapyXeHHs OImMMOOK TMPUMEHSETCS B CXemax KOHTpois dvetHoctu? Hapucyiite ycios-
HO-Tpaduueckoe 0003HaUECHHE CXEMbI KOHTPOJISL YeTHOCTH.

6. [aiite onpenenenue nugpoBoMy KOMIapaTopy, HAPUCYHUTE €ro yCiIoBHO-Tpaduueckoe
o003HaueHHE.

7. O0BsicHUTE, 9YTO B IU(PPOBOM IIEKTPOHHON TEXHUKE TTOHUMAETCSI MO/ TOHSATHEM KOJ0BOE
cioBo. YUto Takoe pa3psii KOJoBOro cioBa?

8. [lo 3amaHHOMY BapHaHTy MPOBEAUTE SKCIEPUMEHT MO MOJEIUPOBAHHUIO PabOTHl LU-
poBoro apudmerudeckoro ycrpoictsa B mporpamme NI Multisim. Kakue stanbsl moAroToBku
MpeIIeCTBOBAIN Hayaly SKCIIepuMeHTa?

Bonpocsl k codecenoBanuio no pasaeay Ne3:

1. Kakue Turbl toruku nudpoBbeIX 37eMeHTOB Bl 3HaeTe?

2. Hapucyiite u OOBSICHUTE TPUHIMI JEHCTBHA 0a30BOr0  3JIEMEHTa  JHOJI-
HO-TPaH3UCTOPHOM JIOTHKH. Y KaXUTE HETOCTATKH 10 MPUYUHE KOTOPBIX JUOIHO-TPAaH3UCTOPHOU
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JIOTMKA HE HaXOJUT IIUPOKOTO MPUMEHEHHUS.

3. Hapucyiite u o0bsicHUTE mpUHIMN AeUcTBUs 0a3oBoro snementa V-HE Tpansucrop-
HO-TPaH3UCTOPHOM JIOTHKHU.

4. Hapucyiite u 00bsicHUTE TpUHIMN JercTBHs 0azoBoro anemeHta MJIM-HE smurtep-
HO-CBSI3aHHOU TpaH3ucTOpHOM Joruku. Kakumu npenmymectBamu DCJI o6manaer nepex TTJII?

5. Hapucyiite jorudeckue cxemsl U noscaute padoty snementoB M-HE u UJIU-HE, pea-
nu3oBaHHbIXx HAa KMOII ctpykTypax.

6. Kakue ocobennoctu npumenenuss KMOIT mukpocxem Bei 3HaeTe?

7. Ilepeuncinute OCHOBHBIE IAPAMETPBI JJIOTMUECKHUX 3JIEMEHTOB U MOSICHUTE UX.

Bomnpocsl k codecenoBanuio mo pasaeay Neg:

1. Uto Takoe apuMEeTUKO-JIOTHIECKOe YCTpoiicTBO (AJIY)?

2. I'ne npumensiercs AJIY?

3. Uem otimuaercst AJIY omHoro nporeccopa oT Ipyroro?

4. IlpuBenute GyHKIMOHATBHYIO cXeMy mpocTteiimero Ha Bam B3rmsg AJIY. OOwsicHute
IPUHLUI paboThI.

5. Yto Ha3bIBaIOT pa3psaHOCcThi0 AJIY?

6. Uto moHMMaroT noj koMmanaHo AJIY?

7. Ilepeuncnure HEOOXOAUMbIE TEXHHUYECKUE CPEACTBA Ui MPOBEACHUS SKCIIEPUMEHTAIb-
HBIX Pa0OT ¢ aprU(PMETHKO-IOTHYECKUMHU YCTPOHCTBAMH.

3agaHus 1J1s1 BHINOJIHEHUs1 J1a0opaTopHOi padoThl Nel:

1. Pacrionoxxuts Ha paboueii odmactu anementsl: 21 (AND?2), 2UJIN (OR2), 31 (AND3),
3WJIN (OR3), 2U-HE (NAND2), 21UJIN-HE (NOR2), UCKJIL. WJI1X (XOR2) u 21-21-UJIN-HE
(AND_OR_I).

2. Bxomel »91eMEHTOB TMOAKIIOYHTH K  TMEPEKIIOYaeMbIM  ITU(PPOBBIMKOHCTAHTAM
(INTERACTIVE_DIGITAL CONSTANT), Beix0oas! — Kk s5ieMeHTam uHaukamu (Probe).

3. 3amycTuTh MOAEnMpoBaHue. M3MEHsIsI COCTOSIHUSA BXOAOB 3JIEMEHTOB, 3aIIMCATh COOTBET-
CTBYIOIIIE COCTOSIHUS UX BBIXOJIOB. Pe3ynbTaThl MOAETMPOBaHNS BHECTU B TAOJIUILy (PYHKIIMOHU-
pPOBaHUSL.

3aganus 1/ BbINOJHEHHS J1a00paTOpHOi padoThl Ne2:

1. CornacHo BapuaHTy sl (YHKIIMH, 33JaHHON B BUAE TaOMUIBl (PYHKIIHMOHUPOBAHUS,
3anucars JJH® u KHO.

2. Munumu3npoBats nosryueHHoe 1o JJH® Beipaxxenue, ucnomnssys kapty KapHso.

3. CocraButh B Multisim norunyeckue cxemsl s JJH®, KH® u mMuHMMH3UpOBaHHOM
byHKLINN.

3agaHus /151 BbINOJTHEHUsI J1abopaTopHoii pa6oThl Ne3:

1. Cobpatp B Multisim joruyeckyro cxemy ABoitHoro myasturuiekcopa K53 1KII2.

2. U3yuuts paboty cobpanHoii cxembl. CocTaBuTh TabnMily (GyHKIMOHUPOBAHHUS, TPUBECTH
yCIIOBHOE 0003HAUCHNE MYJIBTHILIEKCOPA.

3. CoGpatp B Multisim noruueckyro cxemy 1BoiHoro mynsturuiekcopa K155KII7.

4. Uzyuuth paboty coOpanHoi cxembl. CocTaBUTh TaONUIYy (hYHKIIMOHUPOBAHUS, IPUBECTH
yCIIOBHOE 0003HAYEHUE MYJIbTUILIEKCOPA.

3agaHus /151 BHINOJHEHUsI J1a00paToOpHOi padoThl Ned:

1. Cobpats B Multisim Joru4ecKyro cxemy MmoJIyCyMMaTopa.

2. IlogxmrounTh BXOIBI M BBIXOABI JIOTUYECKUX JIEMEHTOB, 3allyCTUTh MOJEIUPOBAHUE U
MIPOBEPUTH COOTBETCTBHUE PAOOTHI CXEMBI ITOJYCYMMATOpa U €ro Tadiuibl yHKIIMOHUPOBAHUS.

3. Cobpath JIOTHUECKYIO CXEMY MOJTHOr0 cymMMaTopa. 3yuuts ero paboty.

4. CoeMHUTH YEThIpE CYMMATOpPa B €IUHYIO cXeMy 4-paspsiHoro cymmaropa. IIposeputs

pPaboTOCHOCOOHOCTh COOPAHHON CXEMBI.



7 OIeHOYHbIE CPEZCTBA JAJIA IPOBEEHUA MPOMEKYTOUYHON aTTECTAIUH

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum:

CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3ynbTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

OIIK-2 - Baanenue qJI/ISI/IKO-MaTeMaTH‘leCKI/IM anmnapartrom, H606X0)11/IMLIM AJIsI OMMUCAHUSA MEXATPOHHBIX U pOﬁOTOTeXHI/I'{eCKI/IX CHUCTEM

TEIbHBIX HMCHBITAHWHA  COCTAaBHBIX  YacTeH
OTBITHOTO 00pa3ila MEXaTPOHHOW MIU POOOTO-
TEXHHYISCKOM CHUCTEMBI I10 3aJaHHBIM;
- HaBBIKAMU BBINTyCKa paboueil JTOKyMEHTAIHH
OTIBITHOTO 00pasiia, €ro U3rOTOBJICHUS W MPE/I

3HAThH - OCHOBBI TEOPUH KOHEYHBIX aBTOMATOB; [IpumepHBIe BONPOCHI VI YCTHOT'O o1poca:
- OCHOBBI TEOPUHU MHOKECTB; 1. KaxoBa 3TUMOIIOTHS TEPMUHA JIOTUKA»?
- OCHOBBI (opManbHOW Joruku: ucuucieHue| 2. Kakue popmbl 1 MPHEMbI palMOHATIBHOTO MMO3HAHMS BBl MOXKeTe Ha3BaTh?
BBICKA3bIBAHUM, UICUMCIICHUE NTPEIUKATOB. 3. Kakoii U3 mpreMoB pallMOHAIBLHOTO MMO3HAHUS 3aHMUMAET I[IEHTPAIbHOE MECTO B JIOTUYE-
CKHX HCCJICIOBAHUSX?
4. Yto Takoe nousATue?
5. Yro Takoe cyxaeHue?
6. Uto Takoe «mapagoKc» ¢ TOYKU 3PEHUS JIOTUKH?
7. YT0 Takoe npocToe BhICKA3bIBAHUE B OTINYHE OT CJIOKHOTO C TOUKH 3PEHUS JIOTHKU?
YMmeTh - IIPUMEHATH KOHTPOJBHO-U3MEPUTENbHYIO an-[IpuMepHbIe BONPOCHI AJ1s1 YCTHOTO OIpoca:
napatypy Ajs onpeneneHust xapaktepuctuk u| 1. Kakue Buapl pyHKIMI B 3aBUCUMOCTH OT THUIIOJIOTMM MX apryMEHTOB U 3HaUY€HUU BbI
[apaMeTpOB MAKETOB; 3Haere?
- BECTH pacyeThl SJEKTPUYECKUX Lener aHamo- 2. Yem OTIIMYArOTCs yHAPHBIEC JJOTHYECKHE CBA3KH OT OMHAPHBIX?
FOBBIX U IIU(POBBIX IJIEKTPOHHBIX YCTPOMHCTB; 3. Uewm oTiMyaeTcsi KOHBIOHKIUS OT AU3IBIOHKIUU (KaK JIOTMUECcKas CBs3Ka)?
- IPUMEHATh TEOpUU TUCKpeTHOW mareMaTuku| 4. Uewm oTimuaercs cTporasi AU3bIOHKIUS OT HECTPOTOH (Kak JIorHyecKas CBs3Ka)?
U1 pelieHus 3aJad  MpPOEKTUPOBaHUS Me-| 5. UeM oTnuvaeTcs UMIUIMKAIMS OT SKBUBAJICHIIMU (KaK JTorudeckas cBsizka)?
XaTPOHHBIX MOJYJIEH U CUCTEM.
Bianers - HaBbIKAMHU y4acCTHs B MPOBEJACHUU MPEABAPH-

[IpuMepHbIe BOMPOCHI ISl YCTHOTO ONpoca:

BAPHUTCIIbHBIX HCHBITaHHﬁ;

Kakoe u3 nByX yTBep)KIE€HUN BEpPHO: a) OPUEHTHUPOBAHHBIN Tpad SBISETCS YaCTHBIM
cllyyaeM HEOPUEHTHPOBAHHOTO Tpada; 6) HEOPUEHTUPOBAHHBIH Ipad ABISIETCS YaCTHBIM
CJIly4aeM OpUEHTHPOBAHHOTO rpada?

[lepeuncanre Bce BOZMOXKHBIE CLIOCOOBI 3aJJaHNs IpadoB.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00yYeHHs

O1neHOYHBIC CPEACTBA

- HaBbIKaMH IIPHUMCHCHUA TCOPHUU ,HHCerTHOﬁ
MAaTCMAaTUKNU IJId PCIICHHUA 3aJad MPOCKTHPO-

BaHWA MCXAaTPOHHBIX Moz[yneﬁ Hn CUCTCM.

IK-5 - Cioco6HOCTH NPOBOANTH IKCIEPUMEHTHI HA JeHCTBYIOIIMX MaKeTaxX, 00pa3uax MeXaTPOHHBIX U POOOTOTEXHUYECKHUX CHCTEM M0 3aJaHHBIM Me-
TOAUKAM M 00padaThIBaTh Pe3yJIbTaThl C IPUMEHEHHEM COBPeMEHHbIX HH()OPMAIMOHHBIX TEXHOJIOTHIl M TEXHHYECKHX CPe/ICTB

3HaTh - OCHOBBI IIOCTaHOBKH 3KCIICPUMEHTA; [IpuMepHBIe BONPOCHI IJIs1 YCTHOI'O OIpoca:
- METOJIMKH NIPOBEICHNUS IKCIIEPUMEHTOB; 1. Ilepeudncnure Bce BO3ZMOKHBIE CIIOCOOBI 3a1aHuUs TpadoB.
- IPUHIMIIBI QYHKIMOHUPOBAaHUS MeXaTpoHHbIX| 2. Kakue ucnosb3yroTcs crocoObl aHATUTUYECKOTO M IrpauuecKoro MpeCTaBIeHHs Map-
MOJYJIEH. KupoBaHHbIX cerelt [leTpu?
3. Kakum 00pa3om BBINOJIHAETCS CMEHA MapKHUPOBKU U ONPEAEsIeTCs MPOCTPAHCTBO CO-
crosgHuii cetu llerpu?
YMmeTb - IJIJAHUPOBATh MIOCTAaHOBKY YKCIIEPUMEHTA; IIpuMepHbIe 3aJaHus 1JIsl YCTHOTO ONIpoca:

- OpTraHHU30BbIBATH ITIOCTAHOBKY 3KCIICPUMCHTA,
- OCYHICCTBJIAATD KOMMYTALIUIO PA3HBIX MCH
XaTPOHHBIX CUCTCM.

1. IMokaxkuTe Ha MpUMEpPax, YTO PACCTOSHUE MEXAY BepIIMHAMU 1(Vi,Vj) yIOBIETBOPSET
CIIEIYIOIKUM aKkcuomMam MeTpuku: a) 1(vi,vj) >= 0; 6) 1(vi,vj) = 0, Torga u TOJIBKO TOTAA,
korma vi = vj; B) 1(vi,vj) = 1(vj,vi) r) I(vi,vk) + 1(vk,vj) >= 1(vi,vj) (HepaBeHCTBO Tpe-
YTOJIbHUKA).

2. Ilycts G — rpad, MHOKECTBO BEPIINH KOTOPOTO COBIAAAET C OTPE3KOM HATypaIbHOIO
psana {1,2,...5}, a MHOXeCTBO pebep omnpenensercss ClIeIylUM yCIOBUEM: HECOBIaJa-
IOLIME BEPIIMHBI Vi, U V] CMEXHBI TOTJa, KOTJIa Yncia 1 ¥ j B3auMHO npocThl. Kakoit Bun
UMEIOT: — MaTpulla cMeXHocTH Trpada G; — maTtpuna uHIMAeHIMH G; — MaTpuua
Kupxroda rpada G.

3. I'padpet H = H1U H2 u Q sBrstoTcst noarpadamMu mogHOTO n-BepIIMHHOTO rpada. Bei-
MOJIHAETCS i Juist HUX cooTHomenne Hx Q = (H1U H2)x Q =H1 x Q U H2 x Q?

4. IlocTpoiiTe AepeBO NOCTHKUMOCTH ceTH lleTpu ¢ mcnosp30BaHMEM MATPUYHOTO CIIO-
coba onucaHusl.
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CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaTbl 00ydYeHUs Onenounsle cpencTaa
KOMIETEHINH
Bianets - HaBBIKAMHM KOMIIBIOTEPHOH 00paboTku uH-[IpuMepHbIe 3a1aHusl 1JIs1 YCTHOTO ONpoca:
bopmanmu; 1. Kakum 00pa3oM OCYLIECTBIISICTCSI MAaTPUYHBINA CIIOCOO OMUCAHMS BBHIMOJHEHHUS MapKH-
- HaBbIKAMH aHaJIM3a pPE3yJIbTaTOB JKCIIEPU- posanHou cetu [lerpu?
MEHTOB; 2. Ilo xakuM mpaBWJIaM M B KaKOW MOCJIEOBATEIILHOCTH CTPOUTCS JAEPEBO TOCTUKHMOCTH
- HaBbIKAMHU PAOOTBI C CETEBBIMH TEXHOJIOTHS- MapkupoBaHHOi1 cetu Iletpn?
MU. 3. Kakwue crpykrypHble cBoiicTBa ceTr IleTpu 3aBUCAT TOIBKO OT TOMOJOTHH U HE 3aBHCAT
OT HaYaJIbHOH MapKUPOBKH?
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0) Ilopsinoxk mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMHU, NMOKa3aTeJld M KPUTePHH
OLICHUBAHUS:

HpOMe)KYTO‘-IHaSI arrecraguda 1o AUCIUIIIINHE <<I[I/ICKpCTHaSI MaT€MaTHUKa)» BKIIIOYACT TCO-
pEeTHYECKHE BOMPOCHI, IMO3BOJSIONUIME OLUEHUTh YPOBEHb YCBOEHHUS OOYy4alOUIMMUCS 3HAHUH, U
MPAKTUYCCKUC 3aJaHUA, BBIABJIAIONIUC CTCIICHD C(bOpMI/IpOBaHHOCTI/I YMGHI/If/'I u BﬂaﬂeHHﬁ.

IHoka3aTesiu 1 KpUTEPUM aTTeCTALNH (3a4eT):

- 00y4arOIIMICS MOJIy4aeT OTMETKY «3a4TE€H0» IPHU YCIIOBUU BBHIMOJIHEHUS U 3aIUTHI BCEX
MPElyCMOTPEHHBIX Ja0OPaTOPHBIX pabOT Ha OLIEHKY HE HIXKE «YIOBIETBOPUTEIHHOY.

8 YueOHo-MeTOAMYeCcKOe U HH(POPMALIMOHHOE o0ecniedeHre TUCIUTLIMHBI (MOTYJIs1)

a) OcHoBHas JUTEpaTypa:
1. Xonaxos, B. E. JTuckpetnast MaTemartuka : yuebnoe nocodue / B. E. Xogakos, H. A. Cokomnosa.
— Mocksa : UHOPA-M, 2020. — 542 c. — (Bricmee obpa3oBanue: bakamaspuart). - ISBN
978-5-16-013184-9. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1117204 (nata oopamenwus: 06.11.2020). — Pesxum goctyma:
IO MOATHCKE.
0) lonoJiHUTeILHAS JIUTEpPaTypa:
1. Cobonera, T. C. [luckperHas mareMaTHKa. YTIyOleHHbIN Kypc : yueOHUK / mox ped. A. B.
Yeukuna. - Mocksa : KYPC : UIHOPA-M, 2020. - 278 c. - ISBN 978-5-906818-11-9. - Tekcr :
snekrponnsri. - URL: https://znanium.com/catalog/product/1015049 (mata oOpamieHwus:
06.11.2020). — Pexxum nocTyma: 1o MOAMUCKE.
B) MeTtoanueckue yKazaHus:
1. Metoauueckue yka3zaHus K Ja00OpaTOpHbIM paboTaM MO JUCHUIUIMHAM «Anredpa JOTUKH U
OCHOBBI JIUCKPETHOM TeXHUKN», «CXeMOTeXHUKa» Ui cTyAeHToB HampasiaeHus 130302 / co-
craputenu: ManaxoB O.C. ; Marauroropckuili roc. texuunueckuii yH-T um. .M. Hocosa. -
Marnurtoropcek : MI'TY um. I'. UI. Hocosa, 2017. - 33 c. : un., Taba. — TekcT : HemocpeacTBEHHBIN.
2. Boponenko, A. A. JIuckpeTHas MaTeMaTHKa. 3aJladil U yNPAKHCHHUS C PEIICHHUSIMH :
yuebHo-MeToauueckoe nocodue / A. A. Boponenko, B. C. ®enopoBa. — Mocksa : UHOPA-M,
2019. — 104 c. — (Bsicmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-106349-1. - Tekcr :
anekTponnbii. - URL: https://znanium.com/catalog/product/1033596 (mata oOpareHus:
06.11.2020). — Pexxum qocTyma: 1o MOAMUCKE.

r) Ilporpammuoe odecnieuenne u UHTEpHET-pecypChl:
IIporpammHoe obecnieyenue

Haumenosa- Ne norosopa CpOK JieiCTBHS TULIEH3UN
aue 10 -
MS Windows
7 Professional (ms J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
2007 I!’vrl gfessigrfglce Ne 135 ot 17.09.2007 0eccpouHo
MS Windows
7 Professional (s I-757-17 or 27.06.2017 27.07.2018
KJIACCOB)
7Zip CBOOOJIHO  pacnpoCTpaHsIeMOe 0ECCPOYHO
NI MultiSim] 1 6808 or 29.05.2008 GecepouHo
Education
FAR CBOOOJIHO  pacHpoCTpaHsIeMOe 0ECCPOYHO
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https://znanium.com/catalog/product/1117204
https://znanium.com/catalog/product/1015049
https://znanium.com/catalog/product/1033596

IIpodeccnonanbHble 6a3bl JaHHBIX U HH(OPMaIMOHHBIE CTIPABOYHbIE CHCTEMbI

Hassanue xkypca

CcpUIKa

DnekTpoHHas 0a3za nepuoanueckux u3gaHuil East
View Information Services, OO0 «MUBHUC»»

https://dlib.eastview.com/

(PUHII)

HanuonaneHas MHQOpPMaLMOHHO-aHAIUTHYECKAs
cucreMa — PoccHiickuii HHIEKC HaAy4HOI'O LIUTUPOBAHUS

URL:

https://elibrary.ru/project_risc.asp

Scholar)

ITouckoBas cucrema Axkanemus Google (Google

URL.:
https://scholar.google.ru/

Nudopmanmonnas cucrema - ExamHOoe OKHO 10-
cTyna K HH(OPMALMOHHBIM pecypcam

URL.: http://window.edu.ru/

9 MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUIINHBI (MOIYJIs1)
MaTepHaJIBHO-TGXHquCKOC O6CCHC‘ICHI/IC JOUCLUIIJIMHBI BKJIFOYACT:

Tun u Ha3Banue AyAUTOpUHA

OCHaH_IeHI/Ie ayJJUTOpUH

Y4eOHblE  ayAUTOpUU VIS
MIPOBEICHUS 3aHATHI JIEKIIMOHHOTO
THIIA

MYJIbTUMEAUNHBIE CPEICTBA XPaHEHHs,
nepefaydl | NpeicTaBiIeHUS HHPOPMALUU

YueOHast ayquTopHus AJs Tpo-
BEJICHUS JIa0OpAaTOPHBIX 3aHITHIL:
nabopaTopusi aBTOMaTU3HUPOBAHHOTO
AJIEKTPONPUBOJIa  MOCTOSIHHOTO U
MIePEMEHHOTO TOKa

komnbioTepsl Syntex mod-1+ LCD LG
TFT19;

n1abopaTOPHBIN CTEH] Nel;
n1abopaTOpHBIN CTEH]T No2;
crenn HIDII-IIY «MccnenoBanue 3IEKTpPO-

IIPpHUBOJOB ITOCTOSIHHOI'O TOKa»

VY4yeOHble  ayIUTOpUM IS
IPOBEJCHUS T'PYMNIOBBIX U HWHIUBU-
JyaJdbHBIX KOHCYJIbTALMM, TEKYIIETO
KOHTPOJISI M TPOMEXYTOYHOU arTe-
CTaluH

Jocka,
JKpaH

MYJIBTUMEIUNHBIA  TIPOEKTOD,

VY4eOHble ayauTOpUM AJs ca-
MOCTOATENBbHON  paboTel  00yuaro-
HIAXCSI

[lepconanbubie koMmnbroTepsl ¢ [10 u3 m.
8(r), BeIxOoIOM B MHTEpHET M C JIOCTYNOM B
3JEKTPOHHYIO nH(pOpMaIINOH-
HO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA
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