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1. IIpakTuyeckoe 3ansaTue Nel.
HccaenoBanue Te0peTHKO-MHOKECTBEHHOM MOAeJIM HU(PPOBHIX YIPABIAIOLIUX
YCTPOMCTB

1. BeIpa3uth ¢ TOMOIIBIO MOPOKIAIOIICH TPOLIEAYPHI.
1.1. MHOX€ECTBO HEOTPULIATEIBHBIX KOPHEN TPUTOHOMETPUYECKOTO YPaBHEHHUS

cos’ x=1.
l-sin*x=1,sinx=0,x=m,n=..,—-1,0,1,.... X ={x|x=m,ne N,0e N}.
. - . 2r
1.2. MHO€eCTBO 3HAUYEHHI CUTHANa U = Zum exp(imt + @,) , B3STHIX Yepe3 Heprox T = W .
m=0 0
2 M +2
t, = di ,n=..,—101,...U=Suju= Zumexp(ima)—m),neN,OeN =
100w =0 100w
M + ;
=Julu = Zumexp($j,neN,0€N
m=0

2. OnpenenuTh ¢ MOMOIIBIO Auarpamm Jitnepa-BeHna cienyronme 3aBUCUMOCTH.
2.1. Beipasuts onepamuio C = A\ B gepes onepaunn o6benunenus AU B u nononnenns A .
2.2. Beipasuts onepamuio C = A\ B gepes onepauun nepecedenus A M B u nononnenus A .

2.3. C npumenenueM onepanuii oovequnenus 4 U B, nepeceuenus 4 M B u nononnenus A waiitu
BBIPOKEHHE LIS MHOKECTBA, ONPEAEIISEMOrO 3alITPUXOBAHHOM YaCThIO 00IaCTEM.

2.4. Haititu Boipaxxenue miis npasuia Jle-Moprana.
ANB=AUBuAUB=4ANB.

3. OnpenenuTs MOIHOCTh MHOYKECTBA.

3.1. OOBbeAMHSIONET0 MHOXKECTBO YETHBIX YMCEN, © MHOYKECTBO YHCEN, KPAaTHBIX 3-M, JISXKAIINX B HHTEP-
Basie ot 1 go 100.

3.2. OOBeaUHSIOUIMX MHOXECTBO CHMBOJIOB MHHHMAJIbHOTO andaBuTa, (OPMUPYIOLIETO MOCIOBUILY
"CKOJIBKO BOJIKA HE KOPMHU OH B JIeC CMOTPUT" U mocyioBuily "be3 Tpyaa He BhITaUIIb PHIOKY U3 mpyaa'.

4. CocTaBUTh AJITOPUTM, IPOU3BOIAIINN YIOPAAOUYEHHE IIPOU3BOIBLHOIO MHOXECTBA U3 N Uncen 1o BO3-
pacTaHuIo.

5. Ha HmxenpuBeneHHoM rpade HAuTH

—
[\

5.1. Bce npocThie myTH, BEAYyIIME U3 BEPIIUHBI 1 B BepIIuHY 4.



5.2. Bce nenu, Beayiiue U3 BEPIIMHLI 1 B BepIIuHy 4.
5.3. Bce nukiibl, BKJIIOYAONUE BEPIIUHY 1.

6. CocTtaBUTh TaOJIUIBI CMEKHOCTH U MHIIMICHTHOCTH JJISl HHXKEPUBEACHHOTO Tpada.

7. Jloka3zatb, 4TO MyTEH C JUIMHOM, BBIPAYKAIOLIEICS YETHBIM YHMCIIOM, U3 BEPIIMHBI | B BEpUIMHY 2 I
HIDKEIIPUBEICHHOTO rpada He CyLECTBYeT.

oo

8. JlokazaTp, 4TO JUIsl HIKETIPUBEIEHHOTO Tpada CyImeCTBYIOT MyTH C JUIMHOW, BBIPAKECHHOW KakK 4YeT-

HBIM, TaK U HCUCTHBIM YUCJIOM.
G—@

9. lnst HIKenpuBeACHHOTO rpada MOCTPOUTh BCE BO3MOXKHBIE ToATpadbl U cyrpadswl.

1 2

Kaxkue moarpadsl SBISIOTCS UICTUHHBIME?
10. lnis n-apHOTO NIepeBa HaUTU (HOPMYITY, ONIPEACIISIONTYIO KOJIMUYECTBO BEPIITUH U KOJIHMYECTBO pedep.

2. IlpakTnyeckoe 3ansitue Ne2.,
HUccaenoBanue rpagosoii Mogeau HUPPOBHIX YIPABJIAOIIAX YCTPOMCTB

1. Oprpadbt

1.1. JInst opuenTupoBaHHoro rpada, NpuBEJCHHOI0 HAa PUCYHKE, CPOPMHUPOBATH MATPUILy CMEKHOCTH.



1.2. UmeroTcs v Ha JaHHOM rpade KOHTYpHI JunHOU 77 Ecium uMeroTcs, To CKOb-
KO?

1.3. loctukuma Jin BepiirHa | U3 BEpIIMHBI 2 M0 MYTH YETHOW JUIMHBI?
1.4. SABnsietrcs mu rpad, NpUBEACHHBIN Ha PUC. a CUIBHOCBA3HBIM? A Ha puc.b?

1 1

2 2
A b

1.5. IloctpouTts TabmuIty nHIMASHTHOCTH Tpada. CocTaBUTh TaOIHITy TTOTyCTEIe-
HEW UCXO0Ja U 3aX0/1a BEPIIMH.

1.6. JIna n-apHoro nepeBa ¢ k mepapXu4ecKMMU YPOBHSIMU ONPEICTUTH KOJIUYECTBO BEPIIMH U
ayr. [lycTe B HEKOTOpO#i BepIIHHE 1-T0 ypOBHS MoJTycTeneHb ucxona m<n. CKOJBKO BEpIIMH U IYT MMe-
eTcsi B 3TOM JiepeBe?

1.7. Ilycth uMeeTcs ABYIOIBHBIN rpad ¢ m BEpIIMHAMH, TPUHAIICKAITAMHA ITOAMHOXKECTBY A U n
BEpIIMHAMU, PUHAJIEKAIUMU oAMHOKecTBY B. IlycTh cBs3M BepIIMH NOJMHOXKECTBAa A ¢ BEpIINHA-
MU IOIMHOXeCTBa B onpeaenstoTcst Marpuield n X m, a CBS3H BEpIIMH MMOJIMHOXecTBa B ¢ BeprmHaMu
MOIMHOXecTBa A - Marpuiieid m X n. HaliTu MaTpuily CMeXHOCTH M MaTPHUILy HHIIUACHTHOCTH JIBYI0JIb-
Horo rpada. OnpeaenuTb CBOWCTBA MATPHUIIBI CMEKHOCTH U MaTPUIbl HHIUACHTHOCTH. MOTYT 71 B JBY-
TOJIBHOM rpade uMeThest eTan? MoryT I B IBYIOJIbHOM Tpad)e MMEThCSI IIUKITBI?

2. OTHOUIEHMUS.
2.1. Ilycth umeetcs oTHOUIeHHE # . COCTaBUTH TAOIUILy OTHOIICHUN I MHOXKE-
CTBA LIEJIBIX YHCEL.

1 2 3 4 5
1 0 1 1 1 1
2 1 0 1 1 1
3 1 1 0 1 1
4 1 1 1 0 1
5 0 1 1 1 0

2.2. Kakumu cBoicTBaMU 001aaeT OTHOIICHUE a # b?.

OTtHomeHne HepehIECKCUBHO, T.€. d # a - HEBEPHO.

OTHollIeHHEe CUMMETPUYHO, T.€. Y a, Vb ((a#b)— (b+#a)).

OTHoIIIEHHE HeTPAaH3UTHUBHO, T.€. U3 TOTO, UYTO a# b U b# ¢ emie He CIIeyeT, YTOo

B s

az*c.



3. MHOXEeCTBO BCEX MOAMHOKECTB MHOXKECTBA M Ha3bIBaeTCs OyieaHoM u 000-
M)
snauaetcs 2M, 2" = { A| Ac M}. JlokasaTk, 4TO 1JI KOHEYHOTO MHOKeCTBa M ‘ZM ‘ = 2™

Jloka3aTenbCTBO METOJIOM MAaTeMaTUYECKOU UHAYKIUU.
baza unaykmuu. [lycte M = {@}. Torna ‘]\/l‘ =0.2M rne M =92, COIEPKUT OJIMH

5JIEMEHT, ClleIoBaTeNbHO, 27 ‘ =| {2} =2=1.

M)
ITycts muia Bcex M ={a,,..., a,}, AJI1 KOTOPBIX ‘[\/l’ =k ‘ZM‘ =2 = 2% Paccmor-
pum M ={a,,..., a,} . OG03HAUMM MOJMHOKECTBA MHOKECTBA 2, KOTOpbIE MOKHO C(hOp-

MHPOBATh M3 DIEMEHTOB MHOMeECTBA M D A4;, 110 npeanonoxenuto 1< 7< 2. Jlobasum B
MHOXeCTBO M 3meMeHT ay+1. Toraa B nomnonsenne Kk MHOXxkectBaM 4; € 2Y moryT GbITh
copmupoBaHbl MHOXeCTBA B = A U a,,, ={b|be A, mmb= A}, IpuueM KOJINYECTBO

IOJIMHOKECTB TaKke pasHo 2%, Tlo onpenenennto B, # A;, ciienoBaTenbHoO

M — 1) Ce 2™, wm C e B}, a 3Ha4uT ‘ZM”‘?“' =2.2% =%

4. Tlonatue yHUBEpCAIbHBIX aareop

4.1. Ilycts HOCUTEND aNre0psl NpeacTaBIseT MHOXKECTBO M = {m| m= x",ne N'}. Cur-
HaTypa anreOpsl MPEACTABISAET oneparuo yMHOoKeHus1. OnpeneauTs Tl areopsl ( M; x)
tuna u = (2)

AnreOpa siBnsieTcss AGeneBoil Moayrpymnnou, T.K. B HEH CIpaBeAJIMBbl aKCHOMbI KOMMYTa-
TUBHOCTHU U aCCOLIMATUBHOCTH.

4.2. ITycth HOCUTENb aNreOphl NpeCcTaBiIseT MHOKECTBO M = {m| m= x",ne N0 e N}.
Curnarypa anre0pbl IpeCTaBISAET ONepauio yMHOKeHHs. OnpeneauTb TUM anreopsl (
M; x) tuma u = (2)

Anre0pa sBISETCS MOHOU/IOM, WJIM MOJIYTPYIIION ¢ EAMHULIEH, T.K. HApsiAy C aKCUMOMaMU
KOMMYTAaTHBHOCTH M aCCOLIMATUBHOCTH CIIPaBEJIMBA AKCHOMA O CYILIECTBOBAHUU
HEUTPAIILHOTO 3JIEMEHTA.

4.2. IlycTh HOCUTENB anreOpsl MPEACTABIAET MHOKECTBO M = {m| m= x",ne N0 e N}.
Curnatypa anreOpsl NPEACTaBISIET Olepaluio yMHOKEeHHs. OnpeaeanTs THIT anreOpsl (
M; x)tuna u = (2)

Anre6pa sBisiercss AOGeneBoil rpymnmoi, T.K. HapsAay ¢ aKCHOMaMH aCCOIMaTUBHOCTHU U O

CYIIIECTBOBAHUM HEUTPATBHOTO 3JIEMEHTA CIPABEJIMBA AKCUOMbBI KOMMYTAaTUBHOCTH U O
CYLIECTBOBAHHH OOPATHOTO AJIEMEHTA.

4.3. I[Toctpouts Tabmuity Ko ajist onepanuyi CyMMUPOBAHUSI IO MOJTYJTIO 4.

D, 0 1 2 3
0 0 1 2 3
1 1 2 3 0
2 2 3 0 1
3 3 0 1 2




8
[1o Tabnuiie onpeaenuTs, SIBISIETCS JIU ONepanys KOMMYTaTUBHOM? (11a), UMeeTcst Jih 00-
patHbIi anemenT? (na) MiMeercs i HEUTpaJIbHBIN 351eMeHT? (/1a)

4.4. PaccmoTpum anredpy (M; +, X), TJie HOCUTENb 00pa30BaH U3 KBaJPaTHBIX MATPHII
pazmepa 2x2, 3eMEeHTaMU KOTOPBIX SIBIISIIOTCA MOJIOKUTEIbHBIE U OTPULIATEIHHBIC YET-
Hble yncaa. CaoKeHne MaTpul aCCOLMaTUBHO U KOMMYTaTUBHO. CylIECTBYET HEUTpaJIb-
HBIU IS CJIOKEHHUSI DJIEMEHT (HyJieBast MaTtpuua). JIjis Kaxx10i U3 MaTpuI] MOKHO MO0~
OpaTh MPOTUBOIIOJIOKHYIO, HATTPUMED
2 -4 -2 4| |0 0O

2 6|72 —¢ o
CrnenoBaTenbHO, aAIMTUBHAS Tpynna umeetcs. HelTpanbHblil 31€EMEHT U1l YMHOXKEHUS
OTCYTCTBYET, TaK KaK JJIsl MOCTPOEHUS €AUHUYHON MATPULIBI

1 0

0 1

TpeOyeTcst HeeTHOE YKCIIO 1, OTCYTCTBYIOIIEE MO ONPEACICHNIO JTaHHOW anreOpbl. Eciti HeT HelfTpaabHOTO 3/1eMeHTa, He MOXeT ObITh 1 0OpaTHOro. Kpome
TOr0, yMHOXKCHHE MAaTpHLI, BOOOLIE TOBOPS, HE KOMMYTAaTHBHO:

2 00 4 2 |8 4 4 20 2 0 (16 4
X = , HO X = .
4 20 4 6 24 20 4 6 |4 20 32 12
CnenoBatenbHO, B JaHHOM IPUMEPE MbI IOTYYHIIN KOJIbLIO OOIIETo BUA.
4.5. bepeM Takoe k€ MHOKECTBO MATPHII, HO TENEPh dJIEMEHTAMU MAaTpHL] Oy1yT LieJble
YKCIIa, OJI0XKUTENbHBIE U OTpULIaTeNIbHbIE. Tenepp Ui yMHOXKEHUS Oy1€T UMEThCS
HEUTPAJIbHBIN JIEMEHT: €IMHUYHASA MAaTPULIA, KOTOpas ABJISAETCA U JIEBOU U IPABOU €11H-

HUIEH MYJIbTUILNTUKATUBHOMN MOTYTpyNIbl Koybla. OOpaTHbIE 2JIEMEHTHI MOTYT HHOT /1A
HaWTHUCh, HAIIPUMED:

b

1 20 -1 2 |1 O
X =
I 1 |1 -1 |0 1

HO B 00ILIEM ClIy4ae WX CyIIeCTBOBaHHE HE rapaHTUPOBAHO. DTO MOKHO J0Ka3aTh Tak. BosbMeM paBeH-
CTBO

b

3 2 la b (1 O

X
4 5 |c 0 1

B KOTOpOM HepBLIﬁ COMHOXHUTCIIb BI:I6paH TIPOU3BOJIBHO, @ BO BTOPOM DJIEMEHTHI HMEIOT 6yKBCHHLIC ob6o3uaueHust. YToObI Y3HaTh, CYHIECTBYET JIU TaKOC
PaBEHCTBO NPH LECJIBIX 3HAYCHUAX BCEX YHUCEI, COCTaBUM U PCIINM CUCTEMY ypaBHeHHﬁ, BBITCKAIOLIYIO U3 JaHHOI'O paBCHCTBA.

o

3a+2c=1,

4a+50=0,$

36+2d=0,|

4b+5d=1.
a:lifcﬂlifc+50:OA—80+1&ﬁﬂkc:%.

PaBeHCTBO yZOBIIETBOpSETCS TOJIBKO MpHU ApOOHOM 3HaueHUH c. CieaoBaTeNbHO, aKCHOMa O CYIIECTBO-
BaHWU OOpaTHOTO AJIEMEHTA 37IeCh He MMeeT MecTta. Kpome Toro, yMHOKEHHE OCTAeTCsl HEKOMMYTATHB-
HBIM, BCJIEICTBHE YETO B 3TOM MPUMEPE MOIYHaeTCs TEIO.

4.6. Bozbmem MHOkecTBO uucen M= {0, 1,2, 3} u onpeaenuM Ha HEM OIepaluu
®,,®,, T.e. yMHOKEHHUE U cloxeHue 110 Moay o 4. CocraBum tadsmuel Kamu it obenx

onepanuii (Tadi. 4.2 u 4.3).



Tabun. 4.2
Ta6nuua Kanu 115 onepaiuu cioskeHus 1Mo Moy 4
@ 0 1 2 3
0 0 1 2 3
1 1 2 3 0
2 2 3 0 1
3 3 0 1 2
Tab6n. 4.3
Ta6nuna Koy 115 onepaiiuu yMHOKEHHUS 110 MO0 4
® 0 1 2 3
0 0 0 0 0
1 0 1 2 3
2 0 2 0 2
3 0 3 2 1

Tab1. 4.2 moka3pIiBaeT Bce HEOOXOAMMBIC TSI aITATUBHOM TPYIIIBI CBOMCTBA: acCOIAa-
TUBHOCTh U KOMMYTAaTUBHOCTH OTIEPAIUN, HAJTMYHUE HYJISI K IPOTHUBOTIOJIOKHOTO SJIEMEHTA.
[Tocnennee BUAHO W3 HAIMYUS HYJIS B KaXKJIOU CTPOKE.

Tabm. 4.3 moka3pIBaeT BCe CBOKWCTBA YMHOXKEHHS, KPOME HATUYHS OOPaTHOTO JIEMEHTA.
Takum 006pa3om, B 3TOM pUMEPE MOTYIHIOCh KOMMYTAaTUBHOE KOJIBIIO C STUHUIICH.

4.7. lloctpoum anredpy, aHAJTOTUYHYIO MPEIBITYIICH, HO CIIOKEHUE M YMHOXKEHUE TeTePh
OyneM BBITIOJHATH 110 Moay o 5. [Toctpoum tabmuier Kamu (Tabi. 4.4 u tabm. 4.5).

Tabn. 4.3
Ta6nuna Kanu 1715 onepaiuu CioXeHus o MOAYJII0 5
) 0 1 2 3 4
0 0 1 2 3 4
1 1 2 3 4 0
2 2 3 4 0 1
3 3 4 0 1 2
4 4 0 1 2 3
Tabn. 4.4
Ta6muma Kanu 115 onepaiiuu yMHOKEHUS 110 MOJTYJTIO 5
& 0 1 2 3 4
0 0 0 0 0 0
1 0 1 2 3 4
2 0 2 4 1 3
3 0 3 1 4 2
4 0 4 3 2 1
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Tabnuma cinokeHus MoKa3bIBaeT HATMYUE aJJIMTUBHON KOMMYTaTUBHOM rpynimel. Tabmuia
YMHOKEHHS IMOKa3bIBACT aCCOIMaTUBHOCTh 1 KOMMYTAaTUBHOCTH onepaiuu. Kpome toro, B
Ka)XJI0U CTPOKE WJIU CTOJIOIE COACPIKUTCS €AMHUIIA, YTO YKa3bIBaeT HA aKCHOMBI O CYIIIe-
CTBOBAHUU €JIMHUIIBI U 0OPAaTHOTO 3JIeMeHTa. B TaHHOM MpuUMepe MbI MOJTYUUIIU TOJIE.

4.8. [Toctpouts Tabauity Kamu aj1st onepaiuii CloKeHUs 1 YMHOKEHUS 110 MOAYJTIO 2.

Tabu. 4.6.
Tabmuia Kanu u1st onieparuu Cio)eHus 1Mo MO0 2
) 0
0 0
1 1
Tabm. 4.7.

Ta6numa Kanu 115 onepaliuu yMHOKEHHUS 110 MOTYJTIO 2

® 0 1
0 0 0
1 0 1

OHoO urpaet BaXXHYIO POJb B TEOPHH KOIUPOBaHUS ITUPPOBOI HH(DOpMAIMU, C €ro IMo-
MOIIIBI0 00Pa3yIOTCs 00Jiee CIIOXKHBIE alreOpanuyeckue CUCTEMBI.

3. IIpakTuyeckoe 3ansaTue Ne3.
Pa3padoTka kOMOMHAIIMOHHBIX cXeM Ha 0a3e 3siementoB U, NUJIU, HE

1. C ucnosp30BaHHEM aKCHOM:
aCCOIMaTUBHOCTh JU3BIOHKIIMU U KOHBIOHKIIUH
av(bvecy=avbvcec=(avbyvc,an(brc)=anbarc=(anb)rc;
KOMMYTAaTHUBHOCTb JTU3BIOHKIIUN U KOHBIOHKITUN
avb=bva,anb=bna;
CYIIIECTBOBAHKME HEUTPATHHBIX AJIEMEHTOB JIJISl AU3BIOHKITUU U KOHBIOHKIIHH
av0=0va=a; anl=1ra=a;
TUCTPUOYTUBHOCTH KOHBIOHKITUU OTHOCUTEIHHO TU3BIOHKITHH
an(bvey=(anbyv(anc).
3aKO0HA UCKJIIOYEHHOTO TPEThero avVv a =1;
3aKOH MpOoTUBOpeuust a A a =0;
TUCTPUOYTUBHOCTH TU3BIOHKITUN OTHOCUTEIHPHO KOHBIOHKITUN

an(bve=(anbyv(anc;
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3aMKHYTOCTH MHOecTBa {0, 1} OTHOCUTENHbHO MHBEPCUH

0=11=0
Wcxons U3 ykazaHHBIX aKCHOM, MOXHO JIOKa3aTh KaK TEOPEMBI CIEAYIOIINE MPaBUJIA.
1.1. KonbroHkius aro00i nepeMeHHou ¢ HyJieM paBHa HyJt0 Ox = 0.
0 A x=(0A x) Vv 0 (cymecTBoBaHHE HEUTPATBHOTO DJIEMEHTA)
(0OA x)vO0=(0A x)Vv (xA X) (mpoTUBOpEUHE);
OAX)V(xAX)=xA(0V X) (IUCTpUOYTUBHOCTh KOHBIOHKIIMM OTHOCUTENIBHO JU3b-
IOHKITUHN);
XA (0V X)=xA X (HEUTPaIbHOCTh HYJISI 1JI TU3BIOHKIIUN ).
x A x=0 (mpoTuBOpeUne).
1.2. UneMIIoTEHTHOCTh TU3BIOHKIINU U KOHBIOHKIINU
ana=ayava=a.
(HeiitpanbHblil 371eMEHT, TUCTPUOYTUBHOCTD, HEUTPAIBHBIN SJIEMEHT).
1.3. IIpaBuiia noraonieHus
av(anby=a,an(avb=a.
1.4. ITpaBunia ckaeuBaHus
(anb)v(anb)=a,(avb)ar(avb)=a.

1.5. IIpaBuia Jle-Moprana (I1BOMCTBEHHAs CBA3b MEXKy JU3BIOHKIIMEH U KOHBIOHKITUEH)

ol

Il
Q|

anb Y%

b

Il
D
|

avb=an
2. ChopmupoBath TaOIWIy UCTHHHOCTH IS CIAEAYIOMHUX THUIOBBIX KOMOWHAITMOHHBIX
CXEM:

2.1. YeTpIpexpa3psiiHbIA MyJTbTHILIEKCOP.

2.2. JIsyxpaspsigHasi cxema CpaBHEHHS KOJOB JIJIsl peasi3allii OTHOIICHUH >, <, =, #.

2.3. Cxema caBura pa3psjiosB.

2.4. IIpeoGpa3oBaTeslb yHAPHOTO IBOUYHOTO KO/ B HATYpaTbHBIH.

2.5. IIpeobpa3zoBarens koaa ['pest B HaTypaibHbIM JTBOUYHBIN KOJI.
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3. ITo Tabnuam UCTUHHOCTH 3anucath OyneBy GopMyIly AJis MPUBEIACHHBIX B M. 2 KOM-

OUHALIMOHHBIX CXEM.

4. ITo 6yneBsIM (popmysam cocTaBUTh KapTy KapHo A MpUBEACHHBIX B M. 2 KOMOMHAIIH-

OHHBIX CXCM.

5. MunumusupoBath OyneBbl BblpakeHUs W npuBectd K mtpuxy llleddepa nns npuse-

JNIEHHBIX B II. 2 KOMOMHAIIMOHHBIX CXEM.

6. MunuMu3upoBaTh OyJeBbl BBIpAXKEHHSI M MpHUBECTH K cTpenike I[lupca s mpuBeaeH-

HBIX B II. 2 KOM6I/IHaHI/IOHHBIX CXEM.

7. CopMupoBath CymMMaTOp, KOTOPBIA Ha YIpaBISIOMUNA cUrHaI X = 0 MpoBOJUI ObI

omepaluio CYMMUPOBaHUs, a Ha X = | - onepannio BHIYUTAHUS.

4. IlpakTnyeckoe 3ansitue Ne4,
Pa3paboTka KOMOMHALMOHHBIX cxeM Ha 0a3e 3s1eMeHTOB IITpUX leddepa (cTpeinka

IIupca)

1. CoctaBuTh TAaOIUILy HCTHHHOCTH, KOMOMHAIIMOHHYIO CXeMY U OyJieBy dhopMyIy Je-
mudparopa 4-xOUTHOTO TBOUYHOIO Koja Ha anemeHTax M, MJIN, mrpux [leddepa

(CTpeJ'IKa HI/Ipca) W BBISICHHUTD OTJIMYMS IIPU OITO3HABAHWU OJIMHAKOBLIX KO OB.

2. CocTaBuTh TabJIUIy ICTUHHOCTH, KOMOMHAIIMOHHYIO CXeMy U OyJieBy (hOpMyTy MyJib-
TUIUIEKCOpA JIBYX OAHOOMTHBIX KoJ0B Ha aneMmenTax U, NN, mrpux lleddepa (cTpenka

HI/Ipca) W BBIAAICHHUTDH OTJIMYMS IIPHU OJUHAKOBBLIX COCTOSIHUAX BXOJ0B.

3. CocTaBuTh Ta0IMIy ICTUHHOCTH, KOMOMHAIIMOHHYIO CXeMY U OyJlieBy GpopMyy cymma-
TOpa ABYX OJHOOMTHBIX KOJOB 0€3 BXOAHOT0 niepeHoca Ha anemenTax U, MJIU, mrpux

[eddepa (cTpenka [Iupca) v BRISCHUTH OTJIMYHS TIPH OJJMHAKOBBIX COCTOSTHUSX BXOJIOB.
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4. CoctaBuTh TaOJIUIy UCTUHHOCTH, KOMOMHAITMOHHYIO CXeMY U OyJnieBy (popMyTy KOM-

napaTtopa JAByX OJJHOOMTHBIX KOJOB 0€3 BXOMHBIX ycioBuii Ha anemenTax U, NN, mrpux

edddepa (cTpenka [Tupca) v BHIICHUTD OTJIMYMSA MTPU OJJMHAKOBBIX COCTOSIHUAX BXOJIOB.

5. IlpakTn4yeckoe 3aHsitue NeS.

I/I3yquHe THINOBBIX KOMOMHAIIMOHHBIX CXEM

1. CocTaBuTh TaOIMIly HCTHHHOCTH, KOMOMHAITMOHHYIO CXeMY H OyJlieBy GOopMyITy MYyJIb-
TUTIIEKCOPA YeTHIPEX OMHOOMTHBIX KOA0B Ha snemenTax M, I, mrpux [Hleddepa

(CTpeJ'IKa HHpca) W BBISICHHUTDH OTJIMYUS IIPU OJJHMHAKOBBIX COCTOSAHUAX BXO/IOB.

2. CoctaBuTh TabIUITy HICTUHHOCTH, KOMOMHAIIMOHHYIO CXeMY U OyJeBy GhopMyy Je-
MYJITUILIEKCOPA YETHIPEX OJHOOUTHBIX KOJOB 0€3 BXOJHOT0O NIEpeHoca Ha aneMeHnTax U,

NJIN.

3. CoctaBUTh TAOIUIy UICTUHHOCTH, KOMOMHAIIMOHHYIO CXeMY U OyJieBy (popMyily cymMMa-
TOpAa IBYX OJJHOOUTHBIX KOJIOB CO BXOJIOM M BBIXOJIOM IIEPEHOCA YCIOBHI Ha dJIEMEHTAX

N, NJIN.

4. CoctaBuTh TaOJIUIy UCTUHHOCTH, KOMOMHAIIMOHHYIO CXeMY U OyJlieBy popMyy KOMIIa-
paropa AByX OJHOOUTHBIX KOJOB CO BXOZOM M BBIXOJIOM IIEPEHOCA YCIOBHIA Ha 3JIEeMEHTaX

W, WIN.
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6. IIpakTuyeckoe 3ansaTue Ne6.

N3yyeHue THIOBBIX TPUITEPOB

. CocTaBuTh TabMMIly HICTUHHOCTH U KOMOMHAIIMOHHYIO cxeMy RS-tpurrepa.
. CocTaBuTh TabNMIy ICTUHHOCTH U KOMOMHALIMOHHYIO cxeMy RSE-tpurrepa.
. CocTaBuTh TabNMIly ICTUHHOCTH U KOMOMHALIMOHHYIO cxemy DE-tpurrepa.
. CocTaBuTh TabNMIly HCTUHHOCTH U KOMOMHAIIMOHHYIO cxemy RSC-tpurrepa.
. CocTaBuTh TabNMIly ICTUHHOCTH U KOMOMHaMOHHYI0 cxemy JCK-Tpurrepa.

. CocTaBuTh TabNMIly HCTUHHOCTH U KOMOMHAIMOHHYIO cxemy RSDC-tpurrepa.

~N N L A~ W N -

. CocTaBuTh TabNMIly ICTUHHOCTH U KOMOMHAIIMOHHYIO cxemy DC-tpurrepa.



7. IlpakTuyeckoe 3ausitue Ne7.

Pa3paboTka cxeM onepanuoHHbIX aBTOMATOB

1. CoctaBuTh Ta6JII/IHy HNCTHHHOCTH BBIIIOJJHCHUS OIICPpAalln CYMMI/IpOBaHI/I}I/ BbIYUTaHHA

ABYX OI[HO6I/ITHI)IX OIICPAaHAOB CO BXOJAaMMH U BBIXOJaMH IICPCHOCA

2. CocTaBUTh KOMOMHALIMOHHYIO CXEMY BBITIOJIHEHUSI ONIEpallii CYMMHUPOBa-

HMSI/BEIYATAHHS ABYX 4-XOUTHBIX OIICPaHAOB CO BXOAaMH U BBIXOJaMHU IICPEHOCA

3. CocTaBUTH AJITOPUTM BBIIIOJIHCHUWSA OIICpalinun CYMMI/IpOBaHI/I}I/ BbIYHMTAHUA 110 JTOTUYC-

CKOMY YCJIOBHIO C TPOBEPKOI MepeHoca.

4. CoctaBuTh (GYyHKIIMOHATIBHYIO CXEMY BBITIOJHEHHS ONEepalui CyMMHPOBa-

HHUST/BEIYUTAHUS ABYX 4-XOUTHBIX OII€paHaAOB CO BXOJaMH M BBIXOJaMHU IIEPEHOCA.

15
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8. IIpakTnyeckoe 3ausitue Ne7.

Pa3paboTka cxem ynpaBJsIlOIIUX AaBTOMATOB

1. CoctaBuTh MOPAAOK BBITIOJHCHUS OIICpalu YMHO)KGHI/U{/I[CHGHI/I?I ABYX OII€paHAOB

B IBOMYHOM IIPEACTABJICHHUN

2. COCTaBHUTh AITOPUTM BBIIOJIHEHHS ONepalui YMHOKEHHU S/ ICJICHUS 110 KOJIMYECTBY

ABONYHBIX PA3psAa0B.

3. CocTaBuTh QYHKIMOHAIBHYIO CXEMY BBINOJHEHHS ONepalud YMHOXKEHUS/ IeTICHUS

ABYX 4-XOUTHBIX OIICPAHAOB CO BXOJAaMH U BBIXOJAMM IICPCHOCA.
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