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1. JlaGopaTopHasi pabGora Nel.
HccaenoBanue Te0peTUKO-MHOKECTBEHHOM MOAeJIH NU(PPOBBHIX YIIPABISIOIIUX
YCTPOMCTB

1. BeipazuTs ¢ HOMOLIBIO MOPOKIAIOLIEH TPOLIEAYPBHI.
1.1. MHO€eCTBO HEOTPHUIATEIbHBIX KOPHEW TPUTOHOMETPUUYECKOTO YPABHEHUS

cos’x=1.
l1-sin*x=1,sinx=0,x=m,n=..,—1,0,1,.... X ={x|x=m,neN,0e N}.
M . 2
1.2. MHOX€eCTBO 3HAYECHU CUTHANIA U = Zum exp(imt + @, ) , B3STHIX Yepes NepHox 7 = W
m=0 @
2 M +2
t = di n=....,—1,0,1...U=Suu= Zumexp(imw—ﬂn}neN,OeN =
100w m=0 100w
M + ;
= uuzZumexp($}neN,OeN
m=0

2. OnpenenuTs ¢ MOMOIIBIO AUarpamm Jiliiepa-BeHna cienyromnyie 3aBUCMMOCTH.
2.1. Beipasuts onepauuto C = A\ B uepes onepanuu o6wenunenns A '\U B u nononnenus A .
2.2. Beipasuts onepauuio C = 4\ B uepes onepanuu nepecedenns A N B u nononuenus A .

2.3. C npumenenueM onepanuii oovequnenus 4 U B, nepeceuenus 4 M B u nononnenus A waiitu
BBIP@KEHHUE JUIS MHOXKECTBA, ONPEIENAEMOTO 3aIITPUXOBAHHON 9aCThIO 0OIACTEH.

2.4. Haiitu Beipaxkenue it npasuia /le-Moprana.
ANB=AUBuwAUB=4ANB.

3. OnpeaenuTs MOITHOCTh MHOKECTBA.

3.1. OOBeANHSIONIETO MHOKECTBO YETHBIX YHCEN, U MHOKECTBO YHCEN, KPATHBIX 3-M, JISKAIIUX B HHTEP-
Basie oT 1 mo 100.

3.2. OOBeOUHSIONIMX MHOXECTBO CHMBOJIOB MHHHMAIBHOTO andaBuTa, (OPMHUPYIOMIETO MOCIOBHUILY
"CKOIBKO BOJIKA HE KOPMH OH B Jiec CMOTpUT" ¥ mocioBuity "be3 Tpyna He BeITamuIb peiOKy U3 pyaa'.

4. CocTaBUTH AJITOPUTM, IPOU3BOISAIINN YIIOPAI0YEHNE TPOU3BOJIBHOTO MHOXKECTBA M3 N dnces o BO3-
pacTaHuio.

5. Ha HmxenpuBeneHHOM rpade HalTH

5.1. Bce npocthle yTH, BEAyIUE U3 BEPIIUHBI | B BEpIIUHY 4.



5.2. Bce uenu, Beaymue U3 BepUIMHBI | B BepIIMHY 4.
5.3. Bce nukibl, BKIIIOYAONME BEpIIUHY 1.

6. CocTaBUTh TAOJUIIBI CMEKHOCTH M MHIIMICHTHOCTH ISl HIDKETIPUBEICHHOTO Trpada.

7. oka3atb, 4TO MyTEHl C JJIMHOM, BHIPAKAOMIECHCS YETHBIM YHUCIIOM, U3 BEPIIMHBI | B BepiIuHy 2 s
HUKETPUBEIEHHOTO Tpada HEe CYIIeCTBYET.

(6

8. Jlokasatrh, 4TO JIsi HWXKETPUBEIEHHOTrO rpada CyIECTBYIOT MYyTH C JJIMHOH, BBIPAKEHHON Kak YeT-

HBIM, TaK 1 HCUCTHBIM YHCJIIOM.

9. 151 HHXKeTpuBeIeHHOTO Tpada MoCTPOUTH BCE BO3MOXKHBIE MOATpadbl U Cyrpadbl.

o

Kakue noarpadsl sSBIs0TCS UCTUHHBIMU?

10. [l n-apHOTO NepeBa HAWTU GOPMYILY, ONPEAETAIONIYIO KOJMYECTBO BEPIINH U KOJIMYECTBO pedep.



2. JIabopaTtopHas paGora Ne2,
HUccaenoBanue rpagosoii Mogeau HUPPOBHIX YHIPABJIAKIIAX YCTPOUCTB

1. Oprpadst

1.1. Jlnst OpHEHTUPOBAHHOTO rpada, MPUBEIEHHOT0 Ha PUCYHKE, CHOPMUPOBATH MATPUILy CMEKHOCTH.
1
2

1.2. Umerotest mu Ha anHOM rpade KOHTYpbI JyinHOoM 7? Eciu uMeroTes, TO CKOJb-
KO?
1.3. loctukuma Jin BepiirHa | U3 BEpIIMHBI 2 [0 ITYTH YETHOW JUIMHBI?
1.4. SIBnsercs nu rpad, TPUBEICHHBINA HAa PUC. a CUIILHOCBI3HBIM? A Ha puc.b?

1 2 1 2

A b

1.5. HOCTpOI/ITB Ta6J'II/ILIy HMHIOIMWICHTHOCTHU rpaq)a. CocTaBUTH Ta6JII/IIly IMOJYyCTCIIC-
HEM HNCXO0Ja M 3aX0/lda BCPIUINH.

1.6. Ins n-apHoro jaepeBa ¢ k mepapXu4ecKUMU YPOBHSIMU OMPEIETUTh KOJIUYECTBO BEPIIUH U
ayr. [lycTb B HEKOTOpOIi BepiinHe 1-ro ypoBHS nostycreneHb ucxoga m<n. CKOJBKO BEpIIMH U IYT UMe-
€TCs B 3TOM JiepeBe?

1.7. IlycTh nMeeTcst ABYIOJBHBIN Tpad ¢ m BepIIMHAMYU, IPUHAICKAIIUMH ITOJMHOXKECTBY A U n
BEpUIMHAMU, IPUHAIIEKAIIUMHI MOAMHOXeCTBY B. [IlycTh CBs3M BEpIIMH MOAMHOXKECTBA A C BEpIIMHA-
MU IOJMHOXECTBA B onpenensatorcs MaTpuuel n X m, a CBA3U BEPIIUH IOJMHOXKeCTBA B ¢ BepimmHaMu
MoAMHOKecTBa A - maTpuued m X n. HaliTu Marpuiy CMeXHOCTH U MaTpUIly MHUUMJAECHTHOCTH JABY10J1b-
Horo rpada. OnpeaenuTb CBOWCTBA MATPHUIIBI CMEKHOCTH U MaTPUIbl HHIIUACHTHOCTH. MOTYT JH B JBY-
NoJIHOM rpade nmerhes netiin? Moryt nu B IByA0IbHOM Ipade UMEThCS LIUKIbI?

2. OTHOIIEHNS.
2.1. Ilycth umeetcs otHomeHue # . COCTaBUTh TAOIHILy OTHOLIECHUN NI MHOYKE-
CTBa IIEJIbIX YHCEI.

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 cBoiicTBamMu 00J1aaeT OTHOLIEHUE a # b?.

OTtHomeHue HepePIeKCUBHO, T.€. d # d - HEBEPHO.

OTHoImeHne CUMMETPUYHO, T.¢. V a, Vb ((a# b)— (b#a)).

OTHoOIIIEHUE HETPAH3UTUBHO, T.€. U3 TOTO, UTO a# b U b+# ¢ elie He clenyeT, 4YTo
a#c.
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3. MHO€eCTBO BCeX MOJIMHOKECTB MHOXeCTBa M Ha3bIBaeTcsa OyieaHoM U 000-
M M
snauaetcs 2, 2% ={4| A < M} . JlokasaTk, 4TO 171 KOHEYHOTO MHOKeCTBa M ‘2M ‘ = 2™,

Jloka3aTenbCTBO METOJIOM MAaTEeMaTUYECKOM UHAYKIUU.
baza unnykiuu. [lycte M = {9}. Torna ‘M ‘ =0. 2M, rae M =<, conepx uTt OJuH

37IeMeHT, cieioBaTensHo, 2V ‘ =|{2}|=2"=1.

M
ITycts quia Becex M =1{a,,...,a, }, 11 KOTOPBIX ‘M‘ =k ‘2M‘ =2 = 2% Paccmor-
M
={a,,....,a,}. -
um M 15 s @, § . ODO3HAYUM MIOJMHOKECTBA MHOXKECTBA 2", KOTOPbIE MOKHO c(ho

MHPOBATh U3 DJIEMEHTOB MHOKECTBA M D A, 10 npeamonoxkenuto 1< < 2", Jlo6apum B

M
MHO>XECTBO M 3JIEMEHT ay;. Toraa B JONOJIHEHNE K MHOXKECTBAM A; € 2° MOT'YT OBbITh
c(opMUpOBaHbI MHOXECTBA B; = 4. Ua,, ={b|be A, ,unu b= A4, }, npuueM KOJIUYECTBO

k
IIOJMHOKECTB Takxke paBHO 2°. [lo ompenesnennio B, # A4, , CieA0BaTeIbHO

MY ={C1C e 2™, um C € B}, a 3HaUuT ‘2MU““*' =2.2% =2,

4. Tlonarue yHUBEpCAIbHBIX aareop

4.1. ITycth HOCHUTETH aNTeOpHl IPEACTABIICT MHOXKECTBO M ={m|m=x",ne N"}. Cur-
HaTypa anreOpbl NpeICTaBIsAET ONepaluio YMHOKeHU. OnpeaenuTs Tum anreopsl ( M; x)
tuna i = (2)

AnreOpa siBnsieTcss AGeneBoil Moayrpymnou, T.K. B HEH CIpaBeJIMBbl aKCHOMBI KOMMYTa-
TUBHOCTHU U aCCOLIMATUBHOCTH.

4.2. ITycts HOCUTENH anreOpsl mpeacTaBiseT MHOXKECTBO M ={m|m=x"ne NOe N}.
Curnarypa anreOpbl MpeCTaBIAET ONepaIuio yMHOKeHHUs. OnpeneanTs TUT anreOpsl (
M; x)tuna u = (2)

Anre6pa sBIsSE€TCS MOHOUIOM, WM MOJIYTPYIIION ¢ EAMHULIEH, T.K. HApsiAy C aKCUOMaMHU

KOMMYTaTUBHOCTH M ACCOLIMATUBHOCTH CIIPaBEUIMBA aKCHOMA O CYLIECTBOBAaHUNU
HEUTPAIILHOTO 3JIEMEHTA.

4.2. TlycTh HOCUTENB anreOpsl MPEACTABIAET MHOKECTBO M = {m|m=x"neNQe N}.
Curnatypa anreOpsl MPEACTaBISIET ONepaluio yMHOXKEeHHs. OnpeaeauTs THIT anreOpsl (
M; x)tuna u = (2)

AnreOpa siBisieTca AOeneBoil rpynmnou, T.K. HapsiAy ¢ aKCHOMaMH aCCOLMAaTUBHOCTH U O

CYILIECTBOBAHUM HEUTPATBHOTO 3JIEMEHTA CIPABEJIMBA AKCUOMbI KOMMYTAaTUBHOCTH U O
CYILLIECTBOBAHHH OOPATHOI'O AJIEMEHTA.



4.3. IToctpouts Tabnuity Kanum aJist onepanuiyi CyMMUPOBAHUSI IO MOJTYJTIO 4.

Y4 0 1 2 3
0 0 1 2 3
1 1 2 3 0
2 2 3 0 1
3 3 0 1 2

[To TaGnuile onpeaeInTS, SIBISIETCS JIU ONepanus KOMMYTaTUBHOK? (11a), UMeeTcst Jin 00-
patHbIi anemenT? (na) iMeercs i HEUTpaIbHBIN d51eMeHT? (/1a)

4.4. PaccMoTpum anredpy (M; +, X), TJie HOCUTENIb 00pa30BaH U3 KBaJAPATHBIX MAaTPHUI]
pazMepa 2x2, 371eMEHTaMU KOTOPBIX SBJISIFOTCS ITOJIOKHUTENIBHBIE U OTPULIATEIIbHBIEC YET-
Hble yncna. CaoKeHue MaTpuLl aCCOUUATUBHO U KOMMYTAaTUBHO. CyIIeCTBYET HEUTPAIIb-
HBII J151 CIIOKEHUs AIEeMEHT (HyseBas MaTpuia). [ kaxaon u3 MaTpul MOXKHO MOA0-
OpaTh MPOTUBOIOJIOKHYIO, HATPUMED
2 -4 -2 4, 0 0

-2 6 " 2 -6 [0 0

CrnenoBaTenbHO, aAIUTUBHAS Tpynna umeeTcs. HelTpanbHbIi 3J1IEMEHT ISl YMHOXKEHUS

OTCYTCTBYCT, TaK KaK IJId MOCTPOCHUA GHHHHqHOﬁ MaTpUulbl
1 0

b

0 1

TpeOyeTcst He4eTHOE YUCTIO 1, OTCYTCTBYIOIIEe IO ONPEeeNeHHIO TaHHOi anreOpsl. Ecii HeT HeliTpanbHOTO 31IeMeHTa, He MOXeT OBITh 1 oOpaTHOro. Kpome
TOr0, yMHOXKCHHE MAaTpHIL, BOOOLIE FOBOPS, HE KOMMYTAaTHBHO:

2 04 2 |8 4 4 202 0 |l6 4
X = , HO X = .
4 21 4 6 24 20 4 6 4 20 32 12
CnenoBatenbHO, B JaHHOM IIPUMEPE MBI MTOIYYHIIN KOJIBLIO OOIIETo BUJIA.
4.5. bepeM Takoe k€ MHOKECTBO MATPHI], HO TENIEPh dJIEMEHTAMHU MAaTpHIL] Oy1yT LieJIble
YHCIIa, OJO0XKUTENbHbIE U OTpULIaTeNbHbIE. Tenepp s yMHOXKEHUS Oy1€T UMEThCS
HEUTPAJIbHBIN JIEMEHT: €IMHUYHASA MAaTPULIA, KOTOpas ABJISAETCA U JIEBOU U IPABOU €/1H-
HUIEH MYJIbTUILUTMKATUBHOMN MOTYTpyNIbl Koybla. OOpaTHBIEC 3I€MEHTHI MOTYT HHOT/Ia
HAUTUCH, HAITPUMED:
1 20 -1 2 1 O
X = )
1 1 (1 =14 (0 1
HO B O6H_[€M CJIydac ux CymeCTBOBAHUEC HC IrapaHTHUPOBAHO. OTO MOXKHO J0Ka3aTb Tak. Bo3zsmem PaBCH-
CTBO

3 20 la b |1 O
X = .
4 5 ¢ dl 0 1
B KOTOPpOM l'ICpBBIﬁ COMHOXXHTECIIb BLIﬁpaH TIPOU3BOJIBHO, & BO BTOPOM 3JIEMEHTBI UMCIOT 6yKBeHHBIe o6o3HaueHust. YtoObl y3HaTh, CyHICCTBYET JIU TaKOC
PaBEHCTBO IIPH IEIbIX 3HAYCHUAX BCEX YHCECII, COCTAaBUM U PEIINM CUCTEMY ypaBHCHPII‘/II, BBITCKAIOIIYIO U3 JaHHOT'O PaBEHCTBA.

3a+2c=1,
da+5¢c =0,
3b+2d =0,[
4b+5d =1.
a= 1_326;41_326+5€=0,’4—8€+15C=0;C=%.
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PaBeHCTBO y[OBIIETBOPSIETCS TOJIBKO MPU IpOOHOM 3HaueHuH c. CleoBaTeNbHO, aKCHOMa O CYIIECTBO-
BaHUM OOpaTHOIO 3JEMEHTa 3/1eCh He uMeeT Mecta. Kpome TOro, yMHOKE€HHE OCTAeTCsl HEKOMMYTAaTHB-
HBIM, BCJIEICTBHUE YETO B 3TOM IPUMEPE MOJIY4aETCs TEIO.

4.6. Bo3bmem MHOkecTBO uucen M= {0, 1,2, 3} u onpeaennum Ha HEM OIepaluu
®,,®D,, T.e. yMHOKEHHUE U clo)eHue 110 Moayro 4. CocraBum Tadsmiel Kamu aiist odenx

onepaiuii (tadn. 4.2 u 4.3).

Tabn. 4.2
Tab6mumma Kanu 1utst oneparuu CIIoKeHus 1o MO0 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
Tabymma Kanu muist orepariuu yMHOMKEHHUS 110 MOTYITEO 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

Tabun. 4.2 noka3bIBaeT BCe HEOOXOAUMBIE [IJIs1 aITUTUBHOM IPyMIIbI CBOMCTBA: accollua-
TUBHOCTb U KOMMYTAaTUBHOCTH OIEpAIH, HATUYUE HYJISI U IPOTUBOMOJIOKHOTO dJIEMEHTA.
[locnenHee BUIHO W3 HAIWYMS HYJISI B KaKJIOU CTPOKE.

Tabn. 4.3 moka3bIBacT Bce CBOMCTBA YMHOXKEHHU S, KPOME HATMUYHUsI OOPATHOTO 3JIEMEHTA.
Taxum o6pa3om, B ITOM IpUMEpE MOTYIHIOCH KOMMYTAaTUBHOE KOJIBIO C €AMHULICH.

4.7. Iloctpoum anredpy, aHATOTUIHYIO MPEIBITYIICH, HO CIIOKEHUE M YMHOXKEHUE TETIEPh
OyzneM BBITIOJHATH 110 Moayio 5. [Toctpoum tabmuier Kamm (Tabi. 4.4 u tabm. 4.5).

Tadn. 4.3
Tabmumia Kanu 1uist onepaiuu CIoKeHus 10 MOJTYJTHO 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
Tabm. 4.4

Tabmuna Kanu asis onepanun yMHOKEHUS IO MOAYIIO 5

© | o | v | 2 | 3 | 4 |
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Tabnuia cnoxeHust MOKa3pIBaeT HAJMYKE aJIMTUBHON KOMMYTaTUBHOU rpynmbl. Tabnuia
YMHOXEHHSI TOKa3bIBAET aCCOLUMATUBHOCTh U KOMMYTATUBHOCTH onepaunu. Kpome toro, B
KaX/10M CTPOKE WJIN CTOJIOLE COAECPKUTCS €UHUIIA, YTO YKA3bIBAET Ha aKCHUOMBI O CYIIIe-
CTBOBaHMHM €JUHUIIBI U OOPATHOTO 3JE€MEHTA. B TaHHOM IpriMepe Mbl OJTYyUYUIIH TOJIE.

4.8. IToctpouts Tabmuity Kanu nist onepanuii CI0KeHUsI U YMHOXKEHHS IO MOAYJIIO 2.

Ta6nuna Kanu 115 oneparuu CiaoXeHus 110 MOAYJI0 2

Ta6numa Koy 115 onepaiiuu yMHOKEHHUS 110 MOTYJTIO 2

) 0 |
0 0 1
1 1 0

X 0 1
0 0 0
1 0 1

Taomn. 4.6.

Taon. 4.7.

OHoO urpaet BaxHYIO pojib B TEOPUU KOAUPOBAHUS LIUPPOBOK HH(POPMAIMH, C €ro Io-
MOIIIbIO 00pa3yroTcs 00Jiee CI0KHbIE aNredOpaniyeckue CUCTEMBI.
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3. JlaboparopHasi pabGoTa Ne3.
Pa3paboTka kOMOMHAIIMOHHBIX cXeM Ha 0a3e djiementoB U, NJIU, HE

1. C ucrionp30BaHUEM AKCHUOM:
aCCOIMATUBHOCTH TU3BIOHKITUN ¥ KOHBIOHKITHH
av(bvec)y=avbvcec=(avb)vc,anbrc)=anbrc=(anb)nc;
KOMMYTaTUBHOCTb JU3BIOHKIINN U KOHBIOHKITUU
avb=bva,arnb=bna;

CYIIIECTBOBAHHNE HEUTPATIHHBIX AJIEMEHTOB JIJISl AUZBIOHKITUN U KOHBIOHKITHH

av0=0va=a;anl=lrna=a;
TUCTPUOYTUBHOCTH KOHBIOHKIIUU OTHOCUTEIBHO TU3bIOHKIINU

anbve)y=(anb)v(anc).
3aKO0HA UCKIIOYEHHOTO TPEThero a Vv a =1;
3aKOH npoTuBopeuns a A a =0;
TUCTPUOYTUBHOCTH TU3BIOHKITUN OTHOCUTEIHPHO KOHBIOHKITUN
anbve)y=(anb)v(anc);
3aMKHYTOCTH MHOecTBa {0, 1} OTHOCUTEIHbHO MHBEPCUU
0=1;1=0
Hcxons U3 yka3aHHBIX aKCHOM, MOXHO JTIOKa3aTh KaK TEOPEMBI CISAYIONINE MPaBUJIA.
1.1. KonbroHk1us mr0001 nepeMeHHou ¢ HyJieM paBHa HyJt0 Ox = 0.
0Ax=(0Ax)vVvO0 (cymecTBoBaHHE HEUTPATLHOTO JIEMEHTA)
(0AXx)vO0=(0Ax)V(xAX) (mpoTuBOpEUHE);
OAx)V(xAX)=xA(0V X) (mUCTpUOYTUBHOCTHh KOHBIOHKIIUHA OTHOCUTEIBHO JU3b-
IOHKIIUHN);
xA(0vV X)=x AX (HEUTpaNbHOCTh HYJISI JI TU3BIOHKIIUHN ).
x A X =0 (mpotuBopeuue).
1.2. UneMnoTeHTHOCTh AN3BIOHKIIMU U KOHBIOHKIIUU
ana=a,ava=a.

(He#iTpanpHbI lI€MEHT, JUCTPUOYTUBHOCTD, HEUTPAJILHBIN JIEMEHT).

1.3. [IpaBuiia noriomeHus
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av(anb)y=a,an(avb)=a.

1.4. ITpaBuia ckaenBaHus
(anbyv(anb)=a,(avb)A(avb)=a.

1.5. IIpaBuina /le-Moprana (1BOMCTBEHHAs CBA3b MEK1y AU3BIOHKIIMEN U KOHBIOHKIUEH )

Sal

]|

Ab=

vb=

N

A\

b

Q
]|
Sal

A\

2. ChopmupoBaTh TaONUIy WCTUHHOCTU ISl CIEAYIOIIUX THUIOBBIX KOMOWHAIIMOHHBIX
CXEM:

2.1. YUeTbIpexpa3psiHbIA MYJIBTUTIIIEKCODP.

2.2. JIByxpaspsiaHasi cxema CpaBHEHHS KOJOB IS pealli3alliid OTHOIICHUN >, <, =, #.

2.3. Cxema caBura pa3psjioB.

2.4. TIpeoOpa3oBaTellb yHAPHOTO IBOUYHOTO KO/a B HATYypaTbHBIH.

2.5. IIpeobpazoBarens koaa ['pest B HaTypanbHbI JBOMYHBIA KOJI.

3. Ilo TabnuiiaM UCTUHHOCTH 3amucath OyneBy (GopMyiy AJid MPUBEACHHBIX B M. 2 KOMOU-

HaITMOHHBIX CXCM.

4. TTo 6yneBsIM opMysIaM COCTaBUTH KapTy KapHo A MpUBEACHHBIX B M. 2 KOMOMHAIIN-

OHHBIX CXCM.

5. MunumusupoBath OyneBbl BbIpakeHus u npusectu k mTpuxy llleddepa nns npuse-

JACHHBIX B II. 2 KOM6I/IHaHI/IOHHBIX CXCM.

6. MuHuMuU3HpoBaTh OyJEeBbl BBIPAKEHUS U MPUBECTH K cTpenke [lupca mig npuseneH-

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

7. ChopmupoBaTh CymMMaTOp, KOTOPbIA Ha ymnpaBisiomuil curian x = 0 nmpoBoaus Obl

OIICpanrio CYMMHUPOBAHUA, 4 HA X = I- OIICPpAINIO BbIYUTAHU .
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4. JlaboparopHasi padota Ne4.

Pa3paborka kOMOMHALIMOHHBIX cXeM Ha 0a3e 3jemeHTOB IITpHX lledgdepa (cTpeaka

IIupca)

1. CocTaBuTh TaOIHIly ICTHHHOCTH, KOMOMHAIIMOHHYIO CXeMy | OyneBy Gopmymy ae-
mudparopa 4-xOUTHOTO JBOMYHOTO Koja Ha aneMeHTax M, MJIN, mrpux [leddepa

(CTpeJ'IKa HI/Ipca) W BBIICHHUTDH OTJIMYMA ITPU OIMO3HABAHHWHN OJIMHAKOBBLIX KOJIOB.

2. CocraBuTh TaOJIUIy UCTUHHOCTH, KOMOMHAIIMOHHYIO CXeMY U OylieBy GOpMyITy MyJib-
TUIUJIEKCOpA IBYX OAHOOMTHBIX KoJ0B Ha aneMmenTtax U, NN, mrpux lleddepa (cTpenka

HI/Ipca) N BBIICHUTD OTJIMYHA IIPU OAMHAKOBBIX COCTOAHUAX BXOJOB.

3. CocTaBuTh Ta0NMIly ICTUHHOCTH, KOMOMHAIIMOHHYIO CXeMY U OyJieBy GpopMyiy cymma-
TOpa ABYX OJHOOMTHBIX KOJIOB 06€3 BXOAHOr0 nepenoca Ha anementax M, MW, mrpux

[Meddepa (cTpenka [Tupca) v BEIICHUTD OTJIMYMS TTPU OJIMHAKOBBIX COCTOSIHUASX BXOJIOB.

4. CoctaBuTh TaOJIUIy UCTUHHOCTH, KOMOMHAIIMOHHYIO CXeMy U OyJieBy (OopMyTy KOMIIa-
paTopa JIByX OJHOOMTHBIX KOJIOB 0€3 BXOJIHBIX ycioBuM Ha anemenTax U, MJIN, mrpux

Meddepa (cTpenka [Tupca) v BBIICHUTD OTJIMYMSA MTPU OJIMHAKOBBIX COCTOSIHUAX BXOJIOB.
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5. JlabopaTtopHast pabGoTa NeS.

I/I3yqune THIIOBBIX KOMﬁI’IHaHHOHHLIX cxXeM

1. CocTaBuTh TaONMIly HCTHHHOCTH, KOMOMHAIIMOHHYIO CXeMY U OylieBy GOpMyITy MYJIb-
TUTIEKCOPA YETHIPEX OJTHOOMTHBIX KOA0B Ha AnnemenTax U, NN, mrpux lleddepa

(CTpCJIKa HI/IpCEl) N BBIICHUTD OTJIUYHA IIPU OAMHAKOBBIX COCTOAHUAX BXOJOB.

2. CocTaBuTh TabIUIy UICTUHHOCTH, KOMOMHALIMOHHYIO CXeMy U OyJneBy GhopmyIy Je-
MYJIBTUIUIEKCOPA YETHIPEX OAHOOUTHBIX KOJOB 0€3 BXOJIHOTO MepeHoca Ha 3nemMeHTax U,

NJIN.

3. CocTaBuTh Ta0NMIy ICTUHHOCTH, KOMOMHAIIMOHHYIO CXeMY U OylieBy GpopmMyny cymma-
TOpa ABYX OJHOOUTHBIX KOJIOB CO BXOJIOM M BBIXOZIOM IIEPEHOCA YCIOBUN Ha 3JIEMEHTaX

N, NJIN.

4. CoctaBuTh TabJIUIy UICTUHHOCTH, KOMOMHALIMOHHYIO CXeMy U OyJieBy hopmyy KomIa-
paTopa ABYyX OJHOOUTHBIX KOJOB CO BXOJOM U BBIXOJIOM MEPEHOCA YCIOBUN Ha DJIEMEHTAX

", NJIN.
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6. JlabopaTopHast padGoTa Ne6.

N3yyeHue THIIOBBIX TPUITEPOB

. CocTaBUTh TaOIMIy HCTUHHOCTU U KOMOMHAIIMOHHYIO cXxeMy RS-tpurrepa.
. CocTaBuTh TabNMIy ICTUHHOCTH U KOMOMHALIMOHHYIO0 cxeMy RSE-tpurrepa.
. CocTaBuTh TabNMIly ICTUHHOCTH U KOMOMHAIMOHHYIO cxemy DE-tpurrepa.
. CocTaBuTh TaOIUIy HCTUHHOCTU U KOMOMHAMOHHYIO cxeMy RSC-Tpurrepa.
. CocTaBuTh TabNMIly ICTUHHOCTH U KOMOMHaMOHHY10 cxemy JCK-Tpurrepa.

. CocTaBUTh TaOIMIy HCTUHHOCTU U KOMOMHAIIMOHHYIO cxeMy RSDC-tpurrepa.

~N O L A~ W N -

. CocTaBUTh TaOIMIy HCTUHHOCTH U KOMOMHAIIMOHHYIO cxeMy DC-Tpurrepa.



7. JlabopaTtopHast pabGoTa Ne7.

Pa3paboTka cxeM onepanuoHHbIX aBTOMATOB

1. CoctaBuTh Ta6JII/IHy HCTUHHOCTHU BBIIIOJIHCHUA OIICPpAllU CYMMPIpOBaHI/I}I/ BbIYUTaHHA

ABYX OI[HO6I/ITHBIX OIICPAaHAOB CO BXOJAaMH U BBIXOJAMH IICPCHOCA

2. CocTaBUTh KOMOMHALIMOHHYIO CXEMY BBITIOJHEHHSI ONIEpallii CyMMUPOBa-

HMSI/BEIYATAHHS ABYX 4-XOUTHBIX OIICPaHaO0B CO BXOJaMH U BBIXOJJaMHU IICPEHOCA

3. CocTaBUTh AJITOPHUTM BBIIIOJIHCHUA OIICpalnun CYMMI/IPOBaHI/IH/ BbIYMTAaHUWA 110 JIOT'NYC-

CKOMY YCJIOBHIO C TPOBEPKOI MepeHoca.

4. CoctaBuTh GYyHKIIMOHATIBHYIO CXEMY BBITIOJHEHHS ONepalii CyMMHPOBa-

HUST/BEIYUTAHUS ABYX 4-XOUTHBIX OIICPAHAOB CO BXOJAMH U BBIXOJAMMH IICPCHOCA.

16
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8. JlabopaTtopHast paGora Ne7.

PaspaboTka cxem ynpaBJsIlOIINX aBTOMATOB

1. CoctaBuTh MMOPAOO0K BBIIIOJIHCHUA OIICpallin YMHO)KCHI/IH/I[GHCHI/IH ABYX OIICPaHI0B

B IBOUYHOM IIPCACTABIICHUH

2. COCTaBHUTh AITOPUTM BBIIOJHEHHS ONepalui YMHOKEHHU S/ ICTICHUS 110 KOJIMYECTBY

ABOUYHBIX Pa3psAa0B.

3. CocTaBuTh QYHKIMOHAIBHYIO CXEMY BBINOJHEHHS ONepalud YMHOXKEHUS/ ASTICHUS

IBYX 4-XOUTHBIX OTEPaHA0B CO BXOJaMHU U BBIXOJIaMHU MEPEHOCA.



