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BoOoaubiMu; 13.34 —a; 13.35-6; 13.36-8; 13.37 —exypcmii; 13.38 —
eKypPCHUBHBIMH, eKypcuBHbIMH; 13.39 — Obenunenue; 13.40 — koOkm; 13.41 —3,
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14.1 — nroput™MoMm;  14.2 — eTepMuHUpOBaHHOCTD, 14.3 —accoBocTh; 14.4 —
€3yJIbTaTUBHOCT; 14.5 — eTepMuHUpOBaHHBIM; 14.6 — nepaTopom; 14.7 — paBun;
14.8 — apxoBa; 14.9 — opmaneupiMu; 14.10 — oncranoBka; 14.11 — e3ynbrara;
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a; 15.24 — 6; 15.25 —crex; 15.26 — propunTa.

62

INPEANCJIOBHUE

B Hacrosmuii cOOpHHMK BOIUIA YacTh TECTOBBIX 3allaHUM, MpeaiaraeMbIX
crtygeHtaM 2-ro kypca kadenpbl «Cuctembl uH(pOpManum» (axyiabTera
Kowmmerotepasix nHbopMannoHabix TexHomorud HTY «XIIW» npu u3ydeHUn
Kypca «OCHOBBI AMCKpeTHOW MareMaTHKu». [IpakThueckas 4acTb 3TOro Kypca
HamlpaBlIeHAa Ha W3y4YeHHE CTYJEHTAMH OCHOB pabOTHl C JAWCKPETHBIMU
CTPYKTYypaMHU.

Tlonubrit Habop TECTOB XpaHUTCS Ha caiite
http://dl.kpi.kharkov.ua/techn/nvs14. JlanHblli caiiT co3maH C MCIIOJIb30BaHUEM
BUpPTyaJIbHON YyueOHoW cpexbl “Beb-kiacc XITM” wm BbIcTymaer B KadyecTBe
AJIEKTPOHHON TIOJIEP)KKH OOBIYHBIX 3aHATHHA. JlaHHAs TEXHOJIOTHS TO3BOJISET
UCIIONB30BaTh  JIOKAIBHBIE M TJIOOAJIBbHBIE CETH Ul OJHOBPEMEHHOTO
MapayuielbHOTO TECTHPOBAHHUS Bcel ydeOHOW rpynmbl. [lOCKONBKY calT
pasmemen Ha mnopraze HTY “XIIN”, TecTupoBaHHME BO3MOXHO U uepe3
mI00ambHYI0 ceTh HHTepHEeT B MI000W YOOOHBIA MOMEHT BPEMEHH IS
ydamierocs. B qaHHON cucTeMe NpenoaaBaTellb UMEET BO3MOKHOCTh B PEXHUME
OHJIalfH PEJAKTUPOBATH COJCPKHUMOE 0a3bl TECTOBBIX BOIPOCOB, MPOBOAUTH
aHaJM3 Ppe3yJbTAaTOB TECTUPOBAHMS, COCTAaBISITH PEHTHHTOBBIC —TaONHUIBI,
aHAJTM3UPOBATH TPYAHOCTH BOTIPOCOB.

Juis  TecTHpoBaHWS ~ 3HAHMWA  HCIOJB3YEeTCS  IOJCHCTEMAa  X-TECTHI
BHpTyalnbHOU y4ueOHo# cpenbl. Ha centsops 2011 roga 6a3a JaHHBIX COCTOWUT W3
639 xapTOUYeK-BOIPOCOB, B cpeaHeM 1o 80 kapTouyek Ha TecT. bonee moapoOHas
nHpopManus o CTpyKType 0a3bl BOmMpocoB mpejactaBieHa B Tadmuie 0.1. Tlpu
KaXJIOM TCCTUPOBAHWH CTYICHTAaM IPEIIaracTtcs CIy4alHbIM oOpaszoM mo 15
KapToYeK M3 CYIISCTBYIONICTO Ha JaHHbI MOMeHT Habopa. Bce oTBeThI
OIICHUBAIOTCS OJMHAKOBO: TpaBMIIbHBIC — | Oaui, HempaBwibHble — 0 OaIoB.
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CrnenoBaTensHO, MAaKCHMalIbHO BO3MOJXKHAsI OIICHKA 32 BBINOJHEHHE TecTa — 15
OanoB. PaspaboraHHble TECThl HAIpaBICHBI HE TOJBKO Ha IPOBEPKY YPOBHS
MPUOOPETEHHBIX CTYICHTAaMH 3HAHHH, HO W Ha Pa3BUTHE YMECHUI M HaBBIKOB
UCIONB30BaHUSI COBPEMEHHON KOMIIBIOTEPHOM TEXHUKH IpPU pEIIeHUM 3ajad,

UMCIOMINX HEMMOCPEACTBECHHOC OTHOIICHUE K PIH)KCHQpHOfI ITPAKTUKE.

Tabnuna. 0.1 — CraTrctuka 0a3el TeCTOB Ha ceHTOpb 2012 rona.

Ne m/mt | Ha3Banme Tecrta Kommgectro
KapTOueK
1 Byness! pynkunu n npeobpazosanus. Yacts 3. 21
2 Bynessr ¢pyaxmm u npeobpazosanus. Yacts 4. 29
3 Maremaruueckas joruka. Yacts 1 33
4 MaremaTrnyeckas jJoruka. Jacts 2 18
5 Marematuueckas jgoruka. Yacts 3 38
6 MaremaTrnyeckas joruka. Jacts 4 22
7 Teopwus rpados. Hacts 1 28
8 Teopwus rpados. Yacts 2 20
9 Teopus rpados. Yacts 3 20
10 Teopwus rpados. Yacts 4 28
11 Teopus rpados. Yacts 5 13
12 Teopwus rpados. Yacts 6 11
13 SI3BIKK ¥ TPAMMAaTHKH 47
14 ANTOPUTMBI 24
15 ABTOMATHI 26
Bceero | 378

CTyAeHT NpOXOIUT TECTUPOBAaHWE B XoJe JabopaTopHON paboOTHI, MMes
BO3MOXKHOCTh BBIACHHUTH BCE HESICHBIE MOMEHTHI Y IperojaaBaTens. IIpakTuka
MIPUMEHEHHST NTaHHOW METOJAMKH B oceHHeM ceMectpe 2011 Toma mokasana
HEOOXOIUMOCTh TIIATCILHOW MOATOTOBKH YYalIUXCs JUIS IPOBEICHUS TAaKOTO

TECTUPOBAHUA.

7.1 —pocteiM; 7.2 — onmHBIM; 7.3 — onmHOTO; 7.4 — aHApHBIM; 7.5 — MeXxHbBIS; 7.6 —
HIUIEHTHO; 7.7 — epmnHy; 7.8 — Tenenspio; 7.9 — 3omupoBanHoi; 7.10 — ucsuei;
7.11 — aymepoBanubiM; 7.12 — apmpyT; 7.13 — empto; 7.14 — amxHYyTBIM; 7.15 —
ukiom; 7.16 —poctoii; 7.17 — uxiom; 7.18 — aMuIbTOHOBOM; 7.19 — epIIUHBL;
7.20 — apmpyTtom;  7.21 — puentamus;  7.22 —ecom;  7.23 —rpadowm;
3oMopHBIMU; 7.25 — op; 7.26 —mox; 7.27 — eBo; 7.28 — nbTH.

7.24 -

8.1 —r;8.2—r1; 8.3 -8B, 84 — noapueiM; 8.5 — onHbIM; 8.6 — 1, 2; 8.7 -2, 3; 8.8 —
2, 2; 8.9-3, 3; 8.10 —ebpa, epmmHuoii; 8.11 — Tpenkoii; 8.12 — HIMIESHTHBI,
8.13—a,B;8.14—n;8.15-4a;816-0,3,1,2,2,2,2,1,3,0; 8.17 —etok; 8.18 —
onrpadowm; 8.19 — epmmn; 8.20 — yTb.

91-1;92-¢93-1;94-8;9.5-2a;9.6—-1,9.7-2a;9.8—-38;9.9-3;9.10 - 0;
9.11-6;9.12-1;9.13-6;9.14-10,3,1,0,03,0,1,0,01,1,1,0,1,0,0,0, 0,0, 0,
0,1,0,0;9.15-0,2,0,0,0,1,0,1,0,0,1,0,1,0,1,0,0,0,0,0,0,0,0,0,0; 9.16 —
pancnionupoBanust; 9.17 — ji; 9.18 — Ton6108B; 9.19 — 30MopdhusmMom; 9.20 — n!

10.1 — nanapubim; 10.2 — BoiictBenHoro; 10.3 —a; 10.4 — pomatuueckum; 10.5 —
pomatuueckum; 10.6 —1; 10.7-2; 10.8—-2; 10.9—-a; 10.10—6; 10.11-2;
10.12 - 6; 10.13 — omuoro; 10.14 —ucno; 10.15 —epesom; 10.16 —6; 10.17 —
m+1; 10.18 —ukma; 10.19 —ebpa; 10.20 —emp; 10.21 — oHIEBBIC;
epumy; 10.23 —upxroga; 10.24 — poBeHb;
10.27 — ogurens; 10.28 — 6anaHCHpPOBAHHBIM.

10.22 -

10.25 —ucra; 10.26 — ogurens,

11.1 - 6; 11.2 — porpammupoBanue; 11.3 — qutuBHOH; 11.4 — akcumym; 11.5 —
etok; 11.6 —pemennsiMu; 11.7 — accTosiHuE;
11.11 — ecamu; 11.12 — ecos; 11.13 — muHBL

11.8-06; 11.9-a; 11.10-06;

12.1 — amunbronoB; 12.2 — pocroii; 12.3 -0, 0; 12.4 — Cets, 0, 0; 12.5 — oTOK;
12.6 — a; 12.7 — oxpanenus; 12.8 — crok; 12.9 — euenuem; 12.10 — mocoOHOCTHIO;
12.11 — akcUMaJbHBIM.

13.1 — tpok, Tpok; 13.2 —amuceit; 13.3 — Oecnieuenus; 13.4 — adasur; 13.5 —

Tpokamu; 13.6 — andasurom;

13.7 — acimpenuem; 13.8 — ndasura;

13.9 -

ycras, ycras; 13.10 — eckoneuno; 13.11 — 0; 13.12 — sdfhtuwq; 13.13 — ycTemvu;

13.14 — ycras;

13.15 —3p1x;  13.16 — acmo3Haromas;

13.17 — opoxmaromas;

13.18 — epMuUHANBHBIX, epMUHATBHBIX; 13.19 —a; 13.20-06; 13.21 —a; 13.22 -
aganpHbiM; 13.23 — pammartukoii; 13.24 — siBogumast; 13.25 — Hoxects; 13.26 —

aypa; 13.27 — oMckoro;

PaBOJIMHEINHOM;

13.31 — eBOJIMHENHOIA;
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13.28 — aBucumoit; 13.29 — BoOOIHOI;

13.32 — erynsapHbIMHY;

13.30 —
13.33 -



OTBETHI

1.1 — Anre6pa, anreopoit; 1.2 —x; 1.3-y, x; 1.4-0; 1.5-0; 1.6 —xz; 1.7-0;
1.8 —1; 1.9 —xy; 1.10 — panrom; 1.11 - 6; 1.12—a; 1.13-06; 1.14 —B; 1.15— 1
1.16-0,0,0,0; 1.17-1,1,1,1; 1.18 —n; 1.19 —tpunannii; 1.19 —Ilocra;
1.21 - 6.

2.1-a,B;22-06;23-1;24-1;25-0,26-0;2.7-6;2.8-1;2.9-8;2.10—
a;2.11 — 6; 2.12 — a; 2.13 — crunHOCTH; 2.14 — OHCTUTYEHTE; 2.15 — epEMECHHOIA;
2.16—a;2.17-6;2.18-0; 2.19—8; 2.20 —a, B; 2.21 — 0; 2.22 — 2; 2.23 — Hy1WH;
2.24 —yz;2.25 —a;2.26 — 0; 2.27 — crpoku; 2.28 — apannenenumnex; 2.29 — eiva.

31-nm; 32—¢; 33-8; 34—ar; 3.5-0; 3.6-0; 3.7—0; 3.8 — cTuHy, JIOXKB;
39—-¢; 3.10— rue, alse; 3.11 —B, 1; 3.12 — Tomamu; 3.13 — TpykTypa; 3.14 —
3omop¢HbL; 3.15 — 3b1ka; 3.16 — ToM; 3.17 — HTepnperanueii; 3.18 —n; 3.19 — U,
JI, U, U; 3.20 — noxHo; 3.21 — koubroHKIMeH; 3.22 — nu3broHKIuel; 3.23 —a, ¢;
324 —a, x; 3.25—-B; 3.26-r1, ¢; 3.27 %, 3; 3.28—a, 1; 3.29-B, A; 3.30-
aBtonoruelt; 3.31 — Hrepnperanusx; 3.32 — cTuHa, 0xb; 3.33 — opmyInoil.

41-2a;42-0;43-B,A;44—a,8;4.5-A, B; 4.6 —xcuomamu; 4.7 —a; 4.8 —
0;49-8;410-r1;4.11 —1;4.12 —¢;4.13 —x; 4.14 — 3; 4.15 — BICKA3LIBAHUIA,
4.16 — 6me3naunmbIx; 4.17 — paBuio; 4.18 — UIOTE3BLI.

5.1 —penukar; 5.2 —peamerHoii; 5.3 —kaszyemoe; 5.4 — MecTHBIM; 5.5 —
opsnkoM; 5.6 —06; 5.7 —B; 5.8 — Hynb; 5.9 — pickaspBanueM; 5.10 — HHApHBIM,
THOmeHwue; 5.11 — prymenToB; 5.12 — oHcTaHTa; 5.13 — epemenHas; 5.14 — a, 0, B;
5.15 — 6nacteto; 5.16 — oncrantamu; 5.17 — paBusiercs; 5.18 — BanTOpoM; 5.19 —
0; 5.20 — ymectBoBanus; 5.21 —0; 5.22 — BBA3bIBAaHHEM, BsI3aHHOI;, 5.23 —
BaHTOpOM; 5.24 —x; 525-0; 5.26—8B; 527-8B; 528-x; 529-0, 1, 1, O;
530-0,0,0,0;531-1,1,1,0,1;532-1,1, 1, 1, 1; 5.33 — penukaros; 5.34 —
opmyJoit; 5.35 — Banropa; 5.36 — 0, B; 5.37 —a, r; 5.38 — peaukaros.

6.1—¢,1;62—-1,¢;63—2a,0,¢e,1;,64—%,3,6.5—a,B;,6.6—-0,1;6.7—2a;6.8—
penBapenHoii; 6.9 —pepukcom; 6.10 —arpuneii; 6.11 — kBuBanenuuu; 6.12 —
MIUMkanuu; 6.13 —oprana; 6.14 — BanTOphl; 6.15 — penBapennyio; 6.16 — a;
6.17—-0;6.18—-16.19 —B; 6.20 —a; 6.21 — 0; 6.22 — cTUHHA.
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1. TECTBI 1O TEME “BYJIEBbBI ®YHKIIUU U

ITPEOBPA30OBAHUS. YACTD 3.”

Aneebpa JKeeankuna. Jlunetinvie gpynkyuu. [lonnoma u 3amxnymocms. @yukyuu,

coxpansiowjue Hoab u eounuyy. Monomonnwvie pyuxyuu. Teopema Ilocma o

nonome.
1.1. | | (B, A, @, 0, 1), 1.7. Anre6pa Xerankuna sBisieTcs

06pa3oBaHHas MHOXeCTBOM B = {0, 1} [ KOTBLOM C eauHuuei 17

BMeCTe c onepanuaMu A | O a) Her;

(kompronkummn), @ (XOR - or|” 0) /Ja.

eXclusive OR, cymma 1o Moyt 2) u
koHcTaHTamu 0, 1, Ha3pIBaeTcs | |
XKerankuna.

1.2. UneMmoTeHTHOCTD
KOHBIOHKIIMH 3alIACHIBACTCS B BUJE:
xAx=|_|

1.3. AccounaTUBHOCTb  ONEpaIyu
XOR 3anuceIiBaeTcs B BUIE:

xD (1P )=(_1Dy D=

1.4. Onepamuss ~ XOR

cBoiictBo: x @ | | =x

obamaer

1.5. Omepanmss  XOR  obnamaer

ceoiicteom: x @ x=| |

1.6. IucTpuOyTHBHOCTH
KOHBIOHKIIUU OTHOCHTEIBHO OIEpaIid
XOR 3anmceIiBaeTcs B BUIE:

Xy =0 @ |_|

5

1.8. Otpunanue B anreope

XKerankuna 3amgaercs: popMyInoi:
¥=x® | |

1.9. lm3pronkiss B anrebpe
YKerankuna 3agaercs GopmyIoi:

xVvy=| | ®x®y.
1.10. ITonmuaOMOM Kerankuna

Ha3bIBaCTCA KOHCYHas1 cymmMma no

MOIYTI0 2 TIONapHO  Pa3TUIHBIX

9JIEMEHTAPHBIX  KOHBIOHKIMH  Haj
MHOXECTBOM IEPEMEHHBIX {X|, X2,...,
Xn}. Konuuectso NepEMEHHBIX,
BXOJSIIIHUX B 3JIEMEHTAPHYIO
KOHBIOHKIIMIO, Ha3bIBaeTcs | |

3HCM€HTapHOﬁ KOHBIOHKIINH.

1.11. ByneBa ¢yHKIUs Ha3bIBacTCS
JIMHEHHOH, eciu ee MTOJIMTHOM
Kerankuna:

O a) CONEPKUT

0 0) HE CONEPIKUT



KOHBIOHKIIM# IEpeMEHHBIX.
1.12. Umnnukanus (—)

0 a) sIBJISeTCS

0 0) He ABJIseTCS

HEJTMHEWHOUN (yHKIIHEH.

1.13. DKBUBAJIEHTHOCTS (~)
O a) He SIBISEeTCS
0 0) sBisgeTCS
HeNMHEHHOW (yHKIHEH.

1.14. 3amMbIKaHHEM MHOKECTBa 2
byHKIUH
MHOXecTBO  [X], cocrosmiee w3

OyJIeBBIX Ha3bIBAETCS
GYHKIMHA, KOTOPbIE MOYHO IOJYYHTh
O a) TU3BIOHKIHEH

0 0) KOHBIOHKITHEH

O B) CyHepIo3unuei

0 T) OTpUIIaHUEM

byHKuuii u3 X.

1.15. Cucrema OyneBbIX GYHKIMH
2 = {fi, f»-, fo} Ha3pIBaeTCA
(YHKIMOHAIBEHO
0 a) MaccoBOt
0 0) maHIeMHHHOM
0 B) OXBaThIBAIOIICH
O I') BaXKHOU
0 1) TTOJTHOM
O €) HeNpOTHBOPEUYNBOH
0 %) 3¢ HeKTUBHOH,
eciu 3aMBIKaHUE SIBIISICTCS
MHOXECTBOM BCeX BO3MOIKHBIX
OyneBbIX (QYHKIMH, 3aBUCAIIAX OT

JI000TO YUCIIa IEPEMEHHBIX.

1.16. byneBa dyukums fx;, x,...,
Xu) Ha3bIBAETCS byHKIIHEH
coxpansitomieit 0, ecnu Ha HyJIEBOM

Habope ona pasHa: f{ | |, ||, ..., |

)=l

1.17. byneBa dyukums fx;, xa,...,
Xn) Ha3bIBAETCS byHKIIHEH
coxpansitoniei 1, ecnu Ha eTUHUYHOM

Habope ona pasHa: f{ | |, ||, ..., |
)=1_l

1.18. bynesa ¢byHKIHSA f
Ha3bIBACTCS
O a) oIHOOOpa3HOM
0 6) HeBO3paCTaOIICH
O B) MOHOXPOMHOM
0 T') MOHOTIOJTbHOM
0O 1) MOHOTOHHOM
0 €) MOHOJINTHOM
O X) HeyObIBaIOIIEH,
ecom g JoObIX  map  HabopoB
3HAYCHUH TIEPEMEHHBIX (dy,..., a,) ¥ (b,
ey by), IUIA KOTOPBIX BBITOJHSACTCS
otHOwmeHue (ay, ..., a,) < (b, ..., b,),
BEPHO M HEPABEHCTBO

fai, ..., a,) <fby, ..., by).

1.19. ByneBa ¢yHkums, oriaM4Has
or xoHctanr 0 w 1, sBmgeTcs
MOHOTOHHOM, €CITM M TOJIBKO €CIIH OHa
JIOIYCKaeT TpefcTaBieHne (GopMysoi
OyneBoii anreOpeI 6e3 of |.
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MaTematuku: YueOnuk. — M.: MH®OPA-M, Hosocubupck: U3n-Bo
HI'TY, 2002. - 280 c. (Cepus «Bebiciiee obpazoBanue»). ISBN 5-16-
000957-4 (MH®PA-M) ISBN 5-7782-0332-2 (HI'TY)

Tumwmn B. B. JluckperHas MaTemaTrka B mpumepax u 3agadax. — CII0.:
BXB-IlerepOypr, 2008. — 352 c: mn. — (YueOHast nuteparypa uis
By30B)ISBN 978-5-9775-0232-0

TonkoBeIli cioBapp 1O Teopud TpadoB B HWHPOPMATHKE U
nporpammupoBannn  /  B.A. Escturmee, B.H. KacpsHOB. -
Hosocubupck: Hayka. Cu6. npeanpustiue PAH, 1999. — 291 c. ISBN 5-
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1.20. Kputepumii  mOMHOTHI |

Cucrema X OysieBbIX (YHKIMH IOJIHA,
€CIM W TOJBKO €CIH OHA COIEPKHUT
XOTss OBl OJAHY  (YHKIHUIO, HE
COXPAHSIOIIYI0 HOJb, XOTS OBl OIHY
(GYHKIMS, HE COXPAHSIOUIYIO EAMHHMILY,

XOTsl OBl OJHY HECAMOIBOWCTBCHHYIO

.| dbysKIHIIO, XOTS OBl OTHY

HEMOHOTOHHYIO (YHKIHIO M XOTs OBI
OJHY HEJIMHEHHYIO (YHKIHIO.

1.21. Kaxnprit u3 xinaccos [locra
O a) HE 3aMKHYT;
0 0) 3aMKHYT.

2. TECTBI 1O TEME “BYJIEBbI ®YHKIIUN

IIPEOBPA3OBAHUSA. YACTD 4.”

Munumuzayus 6ynesvix ¢yuxyuti. Memoo xapm Kapno (Ouacpammer Betiua).

Memoo Keaiina - Max-Knacku. Memoo Ilopeyxozo - baeiika.

2.1. UMIumkaHToi HEKOTOpOit
¢ynkuun f HasbiBaercst (QYHKOUA g,
TaKas, 4TO Ha BCEX HHTEPIpPETALMsX,
Ha KOTOPBIX g paBHa

0 a) eIuHUIIE,

O 0) HyJH0,

fToxe paBHA

O B) SAMHHUIIE

0 T) HYJIIO.

2.2. MHOXXeCTBO S, cOCTosIIee W3
AMIUTUKAHT QYHKITUH f, Ha3bIBAETCS
O a) HHKPYCTaIUCH;
0 0) MOKPBITHEM;
O B) HAKUJKOW;
0O T') IparrupoBKO;
(MM TIOMHOM CHCTEMOHW HWMIUIMKAHT)
GyHKIUM f, eclnM Kaxaoe CIUHWYHOE
3HaueHHe (GyHKUUHU f MMeeT XOTs Obl
OJTHY UMIUTUKAHTY U3 MHOXKECTBA .

2.3. Habop
COCTaBJISIOIIMX JH®

UMIUTUKAHT,
(dhyHKIHY,

SBIIACTCS €¢

O a) MHKpYyCTalHeH;

0 0) HaKWJIKOH;

O B) ApanupoBKOii;

0 T') TIOKPBITHUEM.

2.4. Habop BceX KOHCTHUTYEHT
eIMHUIBl (DYHKIMH, BXOIAIIAX B €€
CIH®, sBnseTcst
O a) HAKUAKOU
0 0) MmIaKupoBaHUEM
O B) HHKpYCTaLueH
0 T') TOKPBITHEM
O 1) IpanupoBKOM
JIaHHOM (QYHKITHH.

2.5. Besikyro 3JIEMEHTAPHYIO
KOHBIOHKINIO 4, BXOZSIIYI0 B COCTaB

JJIEMEHTApHOW KOHBIOHKIMM B U



COJICPIKAIYI0 MEHbIIE I[ePEeMEHHBIX,
YeM KOHBIOHKI[HSI B, Ha3bIBAIOT

0 a) COKpaIeHHOH

0 6) coOCTBEHHO#

0 B) HOpMAJTBHOH

YacThIO0 KOHBIOHKIIUH B, K TOBOPST, YTO

KOHBIOHKIIHS A TTOKPHIBAET
KOHBIOHKIIUIO B.
2.6. IIpocToit AMITTUKAHTON

(yHKIMHY [ Ha3bIBAETCS TaKas

O a) IU3BIOHKIMSI—UMIUINKAHTA,

0 0) KOHBIOHKIUSA—UMIUTHKAHTA,

YTO HUKaKas ee COOCTBEHHas 4acTh HE

SIBISIETCS UMIUTAKAHTOMN JAHHOU

GbyHKIMN.

2.7. 0 a) KoubroHkuus
O 0) /IM3bIOHKIMS BCEX MPOCTBIX
UMIUTMKAHT (DYyHKIMM Ha3bIBacTCA e
cokpatexnHoi JJTHO.

2.8. Iu3bIOHKTUBHBIM

O a) OCHOBaHHEM

0 0) MOHOJIUTOM

0 B) HyKJIOHOM

0O T) SIpoM

0O 1) MaHTUEH

0 €) IUTaEeNbI0

OyseBoil GyHKIMH [ HA3bIBACTCS TaKOe
MHOXECTBO €€ IPOCTHIX HMMIUIMKAHT,
KoTopoe o0pa3yeT MOKphITHE f, HO
mocje yaajdeHus JTI00W HMMIUTMKAHTHI
TepseT 93TO CBOMCTBO, TO  €cCTb
mepecTaeT OBITh TONHON CHCTEMOM
HUMILTAKAHT.

2.9. 0 a) OxoHeyHo
o0 6) becniepecniekTuBHOI
0 B) TynukoBoit
JH® HazwpiBaercs JIH®  nanHOU
OyseBoil (YyHKIIUH, COCTOSIIAS TOJBKO
U3 MPOCTHIX UMILIHKAHT.

2.10. JIrobas
sBisiercss  tynukoBoit  JIH®. D10

cokpamennas  JH®

YTBEPXKICHHUE
0 a) BEpHO
O 0) HE BEpHO

2.11. JTro6as tynmukoBas JJTH® sBnseTcs
cokparexHoi JJH®. Oto yrBepxkaeHue
0 a) BEpHO

O 0) HE BEPHO

2.12. Munnmaneaori  JIH® (MIH®)
JAaHHO# OyJeBOM (DYHKIIMU HA3bIBACTCS
oJlHa U3 eé

O a) TYIHKOBBIX

0 6) COKpaIIeHHbIX
JIHD, KOTOpOit COOTBETCTBYET

HaAanMMCHbBIICC 3HAYCHHUC KpUTCpus

muanMu3anuu JJTHO.

2.13. Kapra Kapuo jgua  JJH®
(mmarpamma Beiiua - gus KH®)
SIBIISICTCA aHAIIOTOM TaOJUITHI H| |,

[peICTaBICHHON B crnenuaJIbHOR

dhopme.

BXOIHBIM M BBIXOJHBIM CHMBOJIOM,
COOTBETCTBYIOIIUM 3TOMY MEPEXOY.
15.23. KoHeunsldi  aBTOMAT, B

KOTOPOM  BBIXOAHAas  WH(pOpManus

IOCTaBJIeHa B COOTBETCTBHUE
IepexoaaM, Ha3bIBACTCS aTOMATOM
0 a) Munu
0 6) Mypa
15.24. Koneuynslii  aBTOMAar, B

KOTOpOM BBIXOJIHAA I/IH(l)OpMaI_II/IH

IIOoCTaBJICHA B COOTBETCTBHC
COCTOsAHHAM, Ha3bIBaCTCsA aTOMaTOM

0 a) Mumu

0 6) Mypa

15.25. ABromar ¢  Mara3uHHOH
namsateto  (MII-aBromat) —  93T1O

KOHCYHBIN aBTOMaT, WMEIOIIHI

YCTPOMCTBO MaMsTH THIIA | B

15.26. HeperepMuHUpOBaHHBII
pacro3HaBaTelb, HaMATBIO KOTOPOTO
SIBJISIETCSI TIEPBOHAYAIBHO ITyCTast JICHTa
MamuHBl T | mHOW  He
OoJIbIlIe BXOJHOM LIETIOYKH, HA3bIBACTCS
JIMHEHHO-OIpaHUYECHHBIM aBTOMATOM.
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15.16. A3b1k
(TpaBOJIMHEHHBIA WM JICBOJMHEHHBIH)

peryJspHbIT

TOrla W TOJNbKO TOT/A, KOTAAa OH
orpezensercs
0 a) KOHEYHBIM aBTOMATOM

06) aBTOMaToOM C  MarasuHHOH
MaMsThIO
O B) JINHEWHO OTrpaHUYEHHBIM
aBTOMATOM

O r) MamnHoi TrropuHra

15.17. A3eIk
CBOOOJHBIA TOrHa M TOJNBKO TOIJA,

KOHTCKCTHO-

KOT'JIa OH ONpEesIeTCs
0 a) KOHEYHBIM aBTOMATOM

06) aBTOMaTOM C  MarasMHHOMH
MaMsThIO
O B) JINHEWHO OTrpaHUYEHHBIM
aBTOMATOM

O r) MamnHoi TrropuHra

15.18. A3eIk
3aBUCHMBIA TOIJa M TOJBKO TOIJA,

KOHTCKCTHO-

KOTJIa OH ONpENCsIeTCs
0 a) KOHEYHBIM aBTOMATOM

06) aBTOMaTOM C  MarasMHHOMH
MaMsThIO
O B) JINHEWHO OTrpaHUYEHHBIM
aBTOMATOM

O r) MamnHoil TrropuHra

15.19. 3wk
rpaMMaTHKOW OOIIero BHOa TOrAa M

ornpenensiercs

TOJILKO TOT/Ia, KOTa OH OIIPEICIISICTCS
0 a) KOHEYHBIM aBTOMATOM

06) aBTOMaToM C  MarasuHHOH
MaMSITBIO
O B) JIMHEITHO OrpaHUYCHHBIM
aBTOMAaTOM

0 r) MamuHOK ThIOpHHTa

15.20. KoHeuHBbIif aBTOMAT COCTOHT
TOJIBKO W3  BXOJHOW  JIGHTBI U
YIIPaBJISIOIIETO yCTpoicTBa c
KOHEYHOH MaMsThIO.

Yuciao ero cocTOSTHUM, KOHEYHO, UTO U
ONpeJelisieT ero Ha3BaHue.
VYnpagnsioniee  yCTpOMCTBO — MOXET
OBITH JICTEPMHUHUAPOBAHHBIM WA
HEJICTCpMUHUPOBAHHBIM, HO BXOJIHAs
rOJIOBKA - OJIHOCTOPOHHSIS -
CIBHTAIOIASICS

O a) BIIPaBO

0 0) BIIEBO.

15.21. KoHeuHBIlH aBTOMAT MOXKHO
3aaTh C HOMOIIBIO Tabmuupl. B sroi
Tabaume g KaKOOH KOMOWHAIMHA
COCTOSHHUSI aBTOMaTa U  BXOJHOTO
CHMBOJIa  YKa3bIBaeTCsA  CIEAyIolee
COCTOSIHHE 1 BBIXOJTHOM C| |

15.22. KoHeuHblif aBTOMAaT MOXHO
3a1aTh C IOMOIIBI0 OPUEHTHPOBAHHOTO
T| |, Ha3BIBAEMOTrO JUAarpaMmoin
coctosiHuii. B aTtom rpade BeprimHbI
MPEJCTABISIFOT COCTOSIHUS aBTOMATa,
IIyTH — TIEPEXO/IbI U3 OJHOTO COCTOSHHUS
B npyroe. Kaxnas nmyra momedeHa
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KaXXI0H

GbyHKIHMN
COOTBETCTBYET OJIHA STYeiiKa TaOIHIIbL.

2.14.B  kapre  Kapno

K| | € IMHHUIIBI

2.15.B xapre Kapao 3HaueHus

MEPEMEHHBIX  PACIHOJAraroTCs  Tak,
9TOOBI cocenHre (MMEIOIIHE OOIIyIo
TPaHUILYy) CTPOKH M CTOJIOIBI TaOIHUIIBI
OTJIMYAINCh 3HAYEHHEM TOJBKO OIHOU

o |

2.16. Ha pucyHke wu3o0paxkeHa KapTa
Kapno ms

O a) 2-X nepeMeHHbIX

0 6) 3-X mepeMeHHBIX

O B) 4-X IEPEMEHHBIX

0 T) 5-TH IepEeMEHHBIX.

2.17. Ha pucynke wuzo0OpakeHa KapTa
Kapno st

0 a) 2-X MepeMEeHHbBIX

0 0) 3-X nepeMeHHBIX

0 B) 4-X MIEPEMEHHBIX

O T) 5-TU NEePEMEHHBIX.

2.18. Ha pucynke wuzo0OpakeHa KapTa
Kapno st
0 a) 2-X MepeMEeHHbBIX

0 6) 3-X mepeMeHHBIX
O B) 4-X MePEeMEHHBIX
0 T) 5-TH IepEeMEHHBIX.

2.19. Ha pucyHke wu3o0paxkeHa KapTa
Kapno ms

O a) 2-X nepeMeHHbIX

0 6) 3-X mepeMeHHBIX

O B) 4-X IEPEMEHHBIX

0 T) 5-TH IepEeMEHHBIX.

2.20. Jlns
¢byHkuun kapra KapHO 3amonHseTcs

KOHKpPETHOMU OyneBoit
cienyrommM  obpazoMm. B sueiikwy,
COOTBETCTBYIOITUE  HMHTEPIPETAIHIM,
Ha KOTOPBIX (DYHKIIHS paBHA

0 a) eIuHUIIE,

O 0) HyJHO0,

3aITUCHIBAIOT

O B) CIUHHUIIBI

0 T) HyJIH.

2.21. Ha kapre KapHo mns ¢GyHKIUH
TpeX TCPEMCHHBIX Kaxnuas sdchka
uMeeT



0 a) 1Be

0o 6) Tpu

0 B) 4eThIpe
COCETHUE STYCHKU.

2.22. IlpaBusio CKIEHBAHUS SYEEK U
3anmucu MuHIMaabHOU JTHD

1. Crpoutcs Kapra Kapno,
COOTBETCTBYIOIIAS JaHHON (QyHKIHH.

2. Slyeliku OOBEOUHSIOTCS B TPYIIIbI,
0003HaYaKONINE ONEPANNH CKICHBAHUSL.
B oObennHEHMHM Y4YacTBYIOT TOJBKO
cocelHME  SUEHKH, B KOTOPBIX
HaXOJSTCS €ANHUIIBIL.

3. B rpynmy MOXHO OOBEIUHUTH
TONIBKO KOJMYECTBO A4YEEK, PABHOE
| |, n=1,2, 3,... IIpu atom rpymma
MOKET UMETh TOJIKO MPSIMOYTOJbHYIO
WJIM KBaApaTHYIO Gopmy.

4. 3amaya CKJIEHBAHUS 3aKIOYaeTCs B
HaXOXJCHUU Habopa MaKCHMAaJIbHBIX

rpynil si9eCK.

2.23. IlockonbKy NpH MUHUMH3ALUK Ha
mHOXXectBe JIH® B ckiemBanum
Y4acTBYIOT TOJIBKO STYEHKH,
coziepIKallye eqUHHIBI, HYJIH B KapTax
KapHo, kak mpaBuiio, He YKa3bIBalOT U
MOAPa3yMeBaIOT, YTO IIyCThIe SYESHKH

coJiepxar | |.

2.24. Ilocne ckjIeMBaHUSA HMMIUIMKAHTA
B paBHa | |-

2.25. Iocne cknenBaHus
NmmnukanTta A paBHa
oa)xy'

006)yz

2.26. Ilocne cknenBaHus
NmmukanTa B paBHa
oa)xy'

006)yz

2.27.Kapra Kapno i1 ¢yHKIMH
YEeTBIPEX MEPEMEHHBIX HMEET pa3Mep
4x4. Kaxpas sdelika HMeEET YEThIpe
cocenHux. [IpaBuia cKiIeHBaHUS SUEEK
W 3aIHCH pe3yiabTUpyronield (GopmyIisl
OCTaroTCs MIPEXHUMU. OTtnune
COCTOMUT B TOM, 4YTO COCEJHUMU
HEOOXOAMMO  CUMTaTb HE  TOJIBKO
KpaillHUIl TpaBbIli M KpalHWI JIEBBIN
CTONOIBI, HO  Takke  KPaWHIOI
BEPXHIOIO U  KpalHIO  HIDKHIOK

10

ABTOMAT, KOTOpPBHIA HHUKOrJa He
[IepPEIBUraeT CBOIO BXOIHYIO TOJIOBKY

BJICBO, HAa3bIBAETCS O| |

15.11. ITamate aBTOMaTa — 3TO
CTPYKTYpa, B KOTOPO# 3alHCHIBAIOTCS,
XPpaHATCS u CUMTBIBAIOTCS
JIOIIOJIHUTEILHEIC JIaHHEIE,
HCIIOIb3yEMBIC aBTOMATOM IIpH padoTe.
JIns Kaxaoro BHIA aBTOMAaTOB CTPOTO
ompeneNieH THI HaMaTH, (YHKIHA
JIOCTyTa K MaMATH U IPeoOpa3oBaHHS

maMsATH. ABTOMAar MOXET HE HMETh

TIaMSITH. Tun HaMsTH 4acTo
ompenenser H| | aBTOMAaTA.
15.12. ABTOomar MpeKpamaeT

paboty, mepeiis B 0JJHO U3 COCTOSHHIA

3apaHee  BBIJCJIICHHOTO  MHOXECTBA
3aKJIIOYMTENIBHBIX ~ COCTOSIHUM, — WJIH
TOrga, KOrga IPOCMOTP  BXOAHBIX
bit| | 3aKOHUEH.

VYcnoBus NpekpaleHuss paboThl YeTKO
OTIPEIETISIFOTCS JUIst Ka)XJI0TO

KOHKPETHOT'O aBTOMATa.

15.13. Ynpasnsiomiee yCTpONCTBO
SIBJIACTCS
O a) HelleTepMUHUPOBAHHBIM,
0 0) eTepMUHUPOBAHHBIM,
eCIM JUId  KaXIOH KOH(QUIypaluu
CYIIECTBYeT KOHEYHOE MHOXECTBO
BO3MOXKHBIX CIIE Y IOIINX
KoH(purypanuii (Gonmee OnHOW), B

.HIO6y}O U3 KOTOPBIX aBTOMAT MOXKET
HepeﬁTH Ha CJICAYIOLICM Hiare.

Vipasinsiomiee yCTpOUCTBO Ha3bIBACTCSI
O a) HelleTepMUHUPOBAHHBIM,

0 0) NeTepMUHUPOBAHHBIM,

eCIM JUId  KaxkIOH KOH(QUIypaluu
cymecTByer  He ~ Oomee  OJHOM
BO3MOKHOI creayromei
KoH(purypauuu.

COOTBETCTBEHHO aBTOMAT HAa3bIBACTCH
JETePMUHUPOBAHHBIM "
HeJeTePMUHUPOBAHHBIM B
3aBHCHMOCTH OT BHJA YMPABISIOLIETO

YCTpOCTBa.

15.14. PaccmaTpuBas TpaMMaTHKH,
MBI OIPEIENIMIN JIBa CIIOCO0a 3aaHus
SI3BIKOB:  PACIO3HABAHHEM CTPOK U
MTOPOXKICHUEM CTPOK. [IJIs TpaMMaTHK B

OCHOBHOM NPUMEHSETCS BTODOIA
CI10c00.
ABTOMATHI, UCIIOJIB3YEMBIE IS

OIPCACIICHUS A3bIKa, YaIIC SIBJISIOTCS

pacnmo3HaIUMH, ux Ha3bIBAIOT

p. |
pacnosHaBaTeneﬁ, TAKKC KaK MU C

C 1oMOIIBIO
IIOMOILBIO rpaMMaruK, MOIKHO
OJIHO3HAYHO ONPEACIUTH S3bIK.

15.15. 4| |, ompenenseMsIii
pacro3HaBaTelieM, MPEACTaBIsIET CO00i
MHOECTBO

BXOIHBIX LECITIOYCK,

KOTOPBIC OH JOIYCKAacCT.
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or)D

15.6. ABTOMAT MOKHO
MIPEICTAaBUTh B BUJIE CXEMBI

| ﬂo’ ay 1 adz | ’ u,.__J A

D

PaGouas mamsiTh 0003HaYCHA OYKBOIA
oa)A
oo6)B
oB)C
or)D

15.7. ABTOMaT MO>KHO
MIPEICTaBUTh B BUJIE CXEMBI

Lo ] a

| o iy 1 [ 53

VYmpasisoniee yCTpOMCTBO ¢ KOHEUHOM
naMsAThI0 0003HAYeHO OYKBOH

oa)A

060)B

oB)C

or)D

15.8. ABTOMaT cocTouT H3 Tpex

yacTeh-BXOIHON JICHTBHI,
YIIPaBJISIOIIETO yCTpOMCTBa c
KOHCYHOMH MaMATBIO u
BCITOMOT'aTEILHOM, i paboueid,
1| B

15.9. BxonHyto  JEHTY  MOXHO
paccMaTpuBaTh KaK JTUHEHHYIO
MOCJICIOBATENIEHOCTh ~ KJIETOK, WA

SYECK,  TPUYEM  Kaxkmas  sYcika
CONIEPXHUT UYTOYHO OJWH  BXOJTHOMU
CHMBOJ W3 HEKOTOPOTO KOHEYHOI'O
BXOJHOTO angasura. CaMyro JCBYIO U
caMyl0  TpaByl  SYEHKH  MOTYT
3aHUMATh OCOOBIC KOHIICBBIC MapKepHl,
o6o3HaunM ux A. IlycTele sueiiku
0003HaYMM €.
C  1OMOIIEIo BXOJHOM  JIEHTHI
MIPECTaBISACTCS uHpOpMaLus,
MTOCTYTAOIIAsT Ha

O a) BXOJ

0 0) BBIXOJ,

aBTOMarta.

15.10. BxoaHas rojoBKa B Ka)KIbIi
MOMEHT YHTACT OAHY BXOIHYIO STUCHKY.
3a omuH Imar paboTHl aBTOMAara
BXOJHAs TOJIOBKA MOXET CABHHYTHCS
HA OJHY SYCWKYy BIEBO, OCTAaThCA
HEIOABIKHONW HJIM COBHHYTBCS HA
OJIHY STYCHKY BIPABO.
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2.28. Kapra Kapuo mns GpyHKIHU TATH

MIePEMEHHBIX MIpeACTaBIsieT B
MPOCTPAHCTBE JIBYXCJIOMHBIN
| |, Tme Kaxmpli cion

cooTBeTcTBYeT KapTte KapHo oT mepBhIx

¢$yHKIHH.
ITepBerii ciioii mpeacTaBisgeT coOoi Ha

YCTBIPEX NEPEMCHHBIX

IIOCKOCTH BCEBO3MOXKHBIE
WHTEPIPETAlNU, TPH KOTOPBIX IIATas
NepeMEHHasl paBHa HYJIO, a BTOPOH -
BCEBO3MOXKHBIE HMHTEPIPETAllHH, TPH
KOTOPBIX IsATas TEPEeMCHHAs paBHA
SIMHUIIE.

2.29. Jlnsa
dbyHKIIME ~ Ha

MUHHMHU3AIUU  OyJIeBOM
MHOxkectBe  KHO
UCTIONB3YIOTCS Auarpammsl B| |

Hx mocTpoeHHe aHAJIOTHYHO KapTam
Kapno. Ha xapre nmomeuarorcs sueiiku,
COOTBETCTBYIOIIME  HWHTEPIPETalusIM,
Ha KOTOpBIX (YHKIMS paBHa HYIIO.
ITocne 3TOTO MIPOU3BOIUTCS
CKJIGMBAHUE SYECK, COAEPIKAIIUX HYJIH

u hopmupoBanre MuHuManbHOH KH®.

3. TECTBI IO TEME “MATEMATHUYECKAS JIOI'NKA. YACTb 1”
Hcmopus u 3a0auu mamemamuueckoul io2uxu. IIonamus 102Uk 6b1CKA3bI6AHU.

3.1. IlepBoe pouieniiee 10 Hac
COYMHEHHE, CIIEHHATBFHO ITOCBSIIEHHOE
JIOTUKE, — «AHaTUTUKUY». ABTOpPOM
9TOTO TPyZa SABIAETCA

O a) JleMokpur

0 6) I'epakmut Ddecckmii
O B) ®naBuii Appuan
or) [InaTon

O 1) ApHUCTOTEb

0 6) Acnepc Kapn

0 B) Hurire @pugpux

o r) Kaat Ummanyun

0 1) Jdropunr EBrenwii
0 e) Jleionun F'otdpua
0 k) Detiepbax Jlrogsur

3.3. Upnanackuii marematuk JIx.
Bynb xun B cepeune

0 ) AHaKCUMaHIp 0 a) XVII
0 x) JleBxkumnn 0 6) XVIII
0 3) 3eHOH 0 B) XIX
or) XX
3.2. Unero MaTeMaTU3alMK JIOTUKH | geka.
BbIcKa3zan emnie B XVII B. Beaukuin
HEMELKHUH yueHbIi
0 a) ['erens [eopr
11



3.4. ®opmanbHas JIOTHUKA
3aHUMACTCSl aHAM30M MPCITIOKCHHUM,
oOpariass OCHOBHOE BHUMaHHE HA
0 a) popmy
0 0) comepxanue
U OTBJICKASCH OT
0 B) GopMbI
O T) collep KaHHUs.
3.5. Maremaruyeckas JIOTHKA
M3y4aeT U MOJICIIUPYET TOJIBKO
0O a) BOCKJIMIATEIIHHEIC
O 0) MOBeCTBOBATEILHEIE
0 B) BOIIPOCHUTEIIEHBIC
MPEI0KEHHS.

3.6. CokpallieHHbIC  TPEITTOKCHUS
UCKJIFOYAIOTCS W3  MaTeMaTHYCCKON
JIOTUKA?

o a) Her

06) a

3.7. MaTtemaTnueckas JIOTHKa
O a) u3y4daer
0 0) He u3yJaer
BHYTPCHHIOIO CTPYKTYPY u
cofiepKaHue MPeI0KEeHUN.

3.8. MaremaTnueckass JIOTHKa HeE
U3y4YacT BHYTPCHHIO CTPYKTYpPY U
cofiep>KaHue MpEeAJIOKEHUH, a

OrpaHUYMUBACTCSA PACCMOTPECHUEM UX

HCTHHHOCTHBIX CBOIICTB, T.C.
NPEACTABISIIOT JH OHU H| |
a_ |

3.9. 0 a) Omdaza
0 6) Ckaska
o B) Pacckas
or) Cyrpa
o 1) Conernmszm
O ¢) Bricka3piBaHmne
0 k) Peruka
0 3) Monosor
o x) Uponns
0 1) MbIcTb
- 3TO IIOBECTBOBATEIILHOE
MpeUIOKEHNe, O KOTOPOM MOXHO
CKa3aTh, HCTHHHO OHO WJIH JIOKHO, HO
HU TO U APYTO€ OJHOBPEMEHHO.

3.10. Uctuna 1381071 JIOXKb,
MIPUITUCAHHAS HEKOTOPOMY
BBICKa3BIBAHUIO, HA3BIBACTCS
HCTHHHOCTHEIM  3HAYEHHEM  DTOTO

BBICKA3bIBaHHUS. O6o3Havaercs:
«Mctunay — U, T ( T|_ |) wm 1,
«Jloxe» —JI, F (F|___ |) mm 0.

3.11. Kakue nus3 TaHHBIX
TIPEUIOKCHHIA SIBIIIIOTCS
BBICKA3BIBAHUSIMU:

O a) «Kaxkoii ceroans 1eHb?»

06) «Paccrosane ot 3emiH 0
Connua pasao 150000000 km»

0 B) «Bonra Bmagaet B UepHOoe Mope»
or) «Bosra Bmamaer B Kacmnmiickoe

Mope»
3.12. A | (3eMeHTapHBIMU
BBICKa3bIBAaHUSIMH) Ha3bIBAIOTCS

12

15 TECTBI 1O TEME “ABTOMATbI”
Obwasa xapaxmepucmuxa agmomamos. Pacnosnasamenu. Koneunvie

asmomamsl. Aemomamol ¢ Mazazunnou namamoio. Mawuna Teropunea.

15.1. TIpomuecc, B KOTOPOM

epexobl BBITIOJTHSFOTCSI oJ,
BIMSHAEM  BHCIIHUX  BO3JICHCTBHM,
MOJIETTUPYETCSI C TOMOIIBIO aBTOMATA.
B  cymnoctu, aBTomMaT — @ 3TO

CXEMaTU3UPOBAHHBIH a

15.2. Ucnons3ys ABTOMATHI,
MO>KHO MOJICITIPOBATh MHOTHE
MallMHbBl,  BKJIIOYas  KOMITOHCHTEHI
K| |-

15.3. Vicrions3ys Takue
BBIYHUCIIUTEIbHbIE MOJICTIH, Kak
ABTOMATHI, MO>KHO HCCIIeI0BATh

BOIPOCHI Pa3peUIMMOCTU U CIOXHOCTH
pa3nuuHbIX 3amad. Kak u rpaMmaTukw,
aBTOMATbl TaKXKe HCHOJB3YIOTCS TMPHU

HCCIIeIOBaHUHU TpaMMaTHIECKOI
CTPYKTYPHI 4| | .
15.4. ABTomar MO>KHO

IIPEACTAaBUTE B BUAC CXEMBI

Lol - Tes

[

<]
Bxonnas nenTa o603HadeHa OyKBOH
oa)A
060)B
oB)C
or)D

| do

15.5. ABTOMaTr MOKHO
MIPEICTaBUTh B BUJIE CXEMBI

Lo ] a

| o iy 1 [ 53

Bxopnnas ronoBka o0o3HaueHa OYKBOM
oa)A
o6)B
oB)C
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KOHCTPYKTHBHBII CIIOCOO MOydeHUs
€c 3HAUYCHUS MO 3HAYCHUAM apryMeHTa
3a KOHEYHOE YHCJIO LIaroB, Ha3bIBACTCS
BHI| |.

14.15. ®yHKIUY, UHAYLUPYEMbIE
NTOPUTMaMH, BHI| |

14.16. Tesuc Y] |: Besxas
BBIYHCIIAMAs byHKIMA oT n
HATypaJIBHBIX apryMEHTOB,
IpUHUMArOIIast HaTypaJbHbIE
3HAYCHHUA,  TOXKASCTBEHHO  paBHA

HEKOTOPOH pPEKypCHBHOH (yHKIUH C

TeM K€  YHCIOM  HE3aBHCHMBIX
NIepEeMEHHBIX.
14.17. P| \ SIBIICTCA

(yHKIUSA, UCTIONB3YIONIas camy ceOs B
CBOEM OTIPEIICIICHIUH.
14.18. OyHkuus clieJOBaHUs,
obo3Hagaromasics gepes A(x) =| |
3HaycHUEM (QYHKIUU SIBISETCS YHCIIO,
HETIOCPEICTBEHHO CIIEAYIOIIEe 3a X.

14.19. ®ynkumn
VX1, Xy) WU

BBIOOpA
CEJIGKTOPHBIC
(GYHKOWH, TAE€ N — YHCIO IEPEeMEHHBIX,
i — HOMEp MEPEMCHHOTO B CIIHUCKE
dbyHKIINN,
KOTOPOTO  MPHHUMAET  CEICKTOpHAs
byHKIHS:

Vn,,«(xl,...,x,l) =X -

TIEPEMEHHBIX 3HA4YCHHUC

14.20. Anroputm CUHTAIOT

hil |, ecim  Ha  moOoM
JIomycTUMOM (711 TaHHOW  3a/la4m)
BXO/I¢ OH 3aKaH4YMBaeT paboTy W
BBIJJACT PE3YJIbTAT, YAOBICTBOPSIOIINI
TpeboBaHMAM 337aud. B sTom ciyuae
TOBOPAT,  YTO

NTOPUTM  peliaeTr

JIaHHYIO0 BBIYUCIUTEIBHYIO 33/1a4y.

14.21. C10XHOCTh OIMMCAaHUS
ajropuT™Ma - 3TO BEJIMYHHA,
XapaKTepu3ylomas JUIMHY OIUCaHUs
anroput™Ma. CIOXHOCTh  alIropuTMa
(CTIOXHOCTh BBIYHCIICHHS aTOPUTMA) —
910 (yHKUOWA, [Aaromas YHUCIOBYIO
OLICHKY IINTEIIBHOCTH paboThI
aJToOpUTMa ¢ MOMEHTA TOCTYIICHHS Ha

€ro BXOJ HaydaJdbHBIX JaHHBIX 10

MOMEHTa  TOJYYCHHS  aJTOPUTMOM
B | NIaHHBIX.
14.22. Pazmepom 3a7a4u

Ha3bIBACTCA YHCJIO, KOTOPOE BBIpAXKACT

Mepy KOJIMYecTBa B| | naHHBIX.

14.23. Bpewms,
aNTOPUTMOM, Kak (QYHKIOUS pasMepa

3aTpayruBacMocC

3ajauy, Ha3bIBAETCS B| |

CJIOKHOCTBIO OTOTO aJilrOprUTMaA.

14.24. O6bem
UCIONb3YyeMbIi

MaMsTH,
NrOPUTMOM,  Kak
GyHKIUs pa3Mepa 3a1adu, Ha3bIBACTCSI
e | CJI0)KHOCTBIO 3TOTO

aNropUTMAa.
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BBICKAa3bIBaHMA, KOTOPBIC

COOTBETCTBYIOT IMPOCThIM
IIOBECTBOBATCIIBHBIM  NIPCITTIOXKCHUAM,

T.€. HC IMEIOT COCTABHEIX YaCTEH.

3.13. Jloruka BBICKa3bIBaHHI — 3TO
| (L U},
A, V, ', —, ~ J, U) ¢ Hocurenem —

anredpandeckas c|

JBOMYHBIM MHOXKecTBOM {JI: «Jloxb»,
U: «Mcrunay}, omepaumsmMu = —
CBSI3KAMU A -

KOHBIOHKIIUS, V — IU3BbIOHKIUS, —

JJOTHYCCKUMHU

OTpHIaHHEe, — — HUMIDINKANAg, ~ —

9KBUBAJICHTHOCTh M KOHCTaHTamu: JI —

110%b 1 VI — ncruna.
3.14. TTockoybKy oreparu

anreOpbI JIOTHKHU u JIOTHUKHU
BBICKa3bIBaHUH OJMHAKOBBI, & MEXKIY
MHOXCCTBAMU-HOCHTEIISIMH ~ JTAaHHBIX
anreOpandyeckux cTpykTyp {0, 1} u {JI,
U}  moxHO

IMPOBECTU B3alMHO

OJIHO3HAYHOE COOTBETCTBHE, T.€.
YKa3aHHbBIC aNreOpandecKue CTPYKTYPHI
| |

3.15. Onepanyu JIOTHKHA
BBICKA3LIBAHUM — JIOTMYCCKHE CBSI3KU —
paccMaTpuBalOTCI Kak  (hOopMasibHBIC
0003HAYCHHUS COOTBETCTBYIOUIMX WM

CBSI30K €CTECTBEHHOTO | |-

3.16.B jormke BBICKa3bIBAHMM
MPaBWIBHO  TIOCTPOCHHAss  opmylia

ompesensiercs PEKYPCHUBHO
CJIEAYIONIMM 00pa3oM:

1. Al |ectp dpopmyna.

2. Ecin A n B — dpopmyisl, To (A A B),
A4V B),A4d—>B),Ad~Bu—4-
TaKxke GOpMyJIbl.
3. Huxaxux dhopmy, Kpome
MOPOXKACHHBIX  yKa3aHHBIMHU  BBIIIE

MIpaBUIAMH, HE CYIIECTBYET.

3.17. IIpunuceiBanue
HUCTHHHOCTHBIX 3HAYCHUWI aToMaMm, W3
KOTOpPBIX TOCTPOEHO BBICKA3bIBAHUE,
Ha3bIBaeTC H| | BEICKa3bIBAHUS.

3.18. Jlnsa
COJIepIKaIero N aroMOB,  MOXHO

BBICKA3bIBaHMUA,
coctaBuTh 2 - HMHTEpIpeTaui.

3.19. Tabiuma MCTUHHOCTH IS
JIOTHYECKUX CBSI30K JIOTHKH

BBICKA3bIBAHUI UMEET BUO

A|(B|=-A|AAB |AYE |A—™*B |A~B

alnjlwu| n n W LI
n|W H ] M 4] n
mianln| n |LL_ n n
MK n | M 4l

3.20. Orpunianne — A HWCTUHHO
TOrJa ¥ TOJBKO TOrma, korma A | |.
A N B,
| A m B, uCTMHHO

3.21. Bricka3bIBaHUE
HA3bIBaEMOC |
TOTJIa ¥ TOJIBKO TOT/A, KOT/Ia MCTUHHBI
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oba BeIcKa3pBaHmI 4 u B. Dra
JIOTHYECKAsl OIepalys COOTBETCTBYET B
€CTECTBEHHOM  SI3BIKE CBSI3KE  «I»,
COCITUHSIONICH /TBA MPEIIOKCHUS.

3.22. Bricka3biBaHue A V B,
Ha3bIBaeMoe | | A m B, noxHo
TOTJa U TOJNBKO TOT/A, KOT/A JIOXKHBI
00a BBICKa3bIBaHUA A U B.

3.23. Jloruueckast ormepanus
'9KBUBAJICHTHOCTD' COOTBETCTBYET
CBSI3KE €CTECTBEHHOTO SI3BIKA
O a) TOT/Ia ¥ TOJBKO TOTJa
0 0) ec ..., TO
O B) TOJIBKO €CIU
oru
O 1) Wik
0 €) €CIIA ¥ TOJIBKO €CITH
0 k) 1100
0 3) He
O K) HEBEPHO, 4TO

3.24. Jloruueckas ornepanus
'IMIDIHKANAsS —COOTBETCTBYET CBSI3KE
€CTECTBEHHOTO SI3bIKA
0 a) Torza M TOJIbKO TOTa
o 6) ecin ..., TO
OB)H
O T) Wik
0 1) €CTIH B TOJILKO €CJIH
O e) mubo
0 %K) HE
O 3) HEBEPHO, UTO
0 K) TOJILKO €CITH

3.25. Jloruueckas ornepanus
'KOHBIOHKITHSI' COOTBETCTBYET CBSI3KE
€CTECTBEHHOTO SI3bIKA
0 a) TorzIa M TOJIbKO TOTa
o 6) ecin ..., TO
OB)H
O T) Wik
0 1) €CTIH B TOJILKO €CIIH
O e) mubo
0 %K) HE
O 3) HEBEPHO, UTO
0 K) TOJILKO €CITH

3.26. Jlornueckast ormepanus
'"IM3BIOHKLUS'  COOTBETCTBYET CBSI3KE
€CTECTBEHHOTO SI3BIKa
O a) TOr/Ia ¥ TOJBKO TOTJa
0 0) ec ..., TO
OB) U
0O T) Wi
O ) €CITU U TOJBKO ECIIU
O e) 6o
0 %) HE
0 3) HEBEPHO, UTO
O K) TOJIBKO €CII

3.27. Jloruueckas ornepanus
'oTpuIlaHue'  COOTBETCTBYET  CBSI3KE
€CTECTBEHHOTO SI3bIKA
0 a) Torza M TOJIBKO TOTa
o 6) ecin ..., TO
OB)H
O T) Wik
0 1) €CTIH | TOJILKO €CIIH
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— YHUBEPCAIBHOCTH (MacCOBOCTH), TO
€CTh CIIOCOOHOCTB «IepepabaThIBaTh»
TMo0BIe

HUCXOIHBIC JJaHHBIC nus3

JA0IMYCTUMOI'O MHOXKECTBA

— JUCKPETHOCTL U KOHCYHOCTH (

p__ ] Te
OKOHYATCIBbHOI'O (((BI)IXOILHOF (0} »)

MOy ICHNE

pe3ysipTaTa 3a KOHEYHOE YHCIIO IIaroB
WIN TOoJNydyeHne HH(OPMAIMH O TOM,
YTO PE3yNbTAT CYIECTBYET

14.5. Anroput™, TpH KOTOPOM B
KaXJOM [Iare MOXXHO OJIHO3HA4yHO
OTIPEICIUTh CIIEAY IO miar,
Ha3bIBaETCS 1 |-

14.6. OtoOpaxkeHHEe  MHOXECTBa

CTPOK B  HEKOTOPOM  KOHEYHOM
andaBuTe BO MHOXXECTBO CTPOK B TOM

K€ caMOM WM JIIoOOM  JpyTroM

KOHEYHOM  andaBuTe  Ha3bIBaeTCs
an(aBUTHBIM 0| |-
14.7. AnropuT™MbI MO>KHO

TPAKTOBATb KakK aﬂ(l)aBI/ITHLIC
OrepaTopsl, 3agaBa€MbIC C ITOMOIIBIO

KOHEYHBIX CHCTEM I1| |-

14.8. Anroputmsl
A A M| |, Ha3pIBacMbIE TaKXKe
HOPMaJIEHBIMH NTOPUTMAMH,
npeoOpa3yloT CTPOKH, 3aJaHHBIC B
mo0oM KoHeyHOM andasure A, B

CTPOKH B TOM ke caMoM andasure 4.

14.9. Anroputmser A. A. Mapkoga,
Ha3pIBa€MBIE  TaKXke  H] |
NTOPUTMaMHM, Tpeo0pa3yroT CTPOKH,
mro00M

3a1aHHBIC B KOHCYHOM

ancasuTe A, B CTPOKH B TOM )K€ CaMOM

andasute 4.
14.10. 17| | - o10
yropsiioueHHas napa CTPOK,

HeOoOSI3aTeNIbHO OJWMHAKOBOH  JJIMHBEI,
pazlieieHHas CHMBOJIOM «—»

14.11. Ecin
aNTOPUTM, IPUMEHEHHBIH K HEKOTOPOM

HOpMaJIbHBII

UCXOJHOW CTpPOKE, He MpeKpalaeT
paboTy, a paboraeTr OECKOHEYHO, TO
CUHMTACTCSA, YTO OH HE MPUMCHHM K
3TON MCXOJHOM CTpPOKE, MOCKOJbKY HE
BBIJIAET P| |

14.12. Beskuit
andasute A SKBUBAICHTEH HEKOTOPOMY

AJITOPUTM B

HOPMAJILHOMY aJITOPUTMY B aj(aBuTe
A.  DOro
aNropUT™MA.

OPUHIWI  H| |

14.13. Ilpunuun HOpMaJIU3alUuU

ABIACTCA  CPEACTBOM  HMCCIICIOBAaHUA

BoOTIpoOCa ANTOPUTMUAYECKOM
p. | wmm Hep|
3a7a4U.

14.14. ®ynkuusa, [si  KOTOpOH

CyIIECTBYET KaKoi-mnoo
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14 TECTBI 110 TEME “AJI'OPUTMbI”
Tonamue anecopumma. Hopmanwvnvie ancopummor Mapkosa. Aneopummol u

PEKYpCUBHbIE d)yHKtﬂ/lu HpuMepbl noCmpoOeRnus aaicopummoe. Croorcnocmo

aneopummos. Hcnonvzosanue 6blcmpblx aneopummos.

14.1. Ilon al | B
HINPOKOM CMBICIIE HOHUMAIOT
TIOCJIEIOBATENILHOCT  OTIPEJETICHHBIX

NEHCTBUN WM omepanuid, Ooyiee WIH
MEHee dJIeMEHTapHbIX.

14.2. BpIYMCIUTENbHBIA aITOPUTM
JIOJKEH 00J1a/1aTh CBOHCTBAMH

— Ppacrmo3HaBaeMOCTh W OJHO3HAYHAS
onpeneneHHocTh (1 |) s
MO0OTO0  TIPENICTAaBUTENI M3  Kiacca
IOJIb30BaTelIeH

— YHHBEPCaJIbHOCTH (MacCOBOCTB), TO
€CTh CIIOCOOHOCTH «TepepadaThIBATh)
TMO0BIC

HUCXOIHBIC JaHHBIC us3

JIOMYCTHMOTO MHOXKECTBa
—  JIMCKPETHOCTh M  KOHEYHOCTb
(pe3yIbTaTUBHOCTH), T.C. IOJYYCHHE
OKOHYATEITHBHOTO («BBIXOTHOTO)
pe3yibpTaTa 3a KOHCYHOE YHUCIO IIIaroB
WIN TONydeHne HH(OPMAIH O TOM,

YTO PE3yJIbTaT CYHIECTBYCT

14.3. BeIUMCIUTENbHBIA aITOPUTM
JIOJKEH 001a/1aTh CBOHCTBAMH

— pacmo3HaBaeMOCTb M OJHO3HAYHAS
OTpe/IeTICHHOCTh
(IeTepMUHUPOBAHHOCTD) IS JFOOOTO

MIPEICTaBUTEIS u3 KJtacca
IOJIb30BaTelIeH

— YHUBEPCAJIBHOCTH ( M | D,
TO €CcTh CIIOCOOHOCTH

«mepepabaThIBaThy JIOOBIC HCXOIHBIC
JTAaHHBIE U3 JIOMyCTUMOTO0 MHOXKECTBA

—  JIMCKPETHOCTh M  KOHEYHOCTb
(pe3yIbTaTUBHOCTH), T.C. IIOJNyYCHHE
OKOHYATEITHHOTO («BBIXOTHOTOY)
pe3yibpTaTa 3a KOHCYHOE YHUCIO IIaroB
WIN ToNydeHne HH(OPMAIH O TOM,

YTO PE3yJIbTaT CYHIECTBYCT

14.4. BEIYUCITUTENBHBIA  allTOPATM
JIOJDKEH 00J1a1aTh CBOMCTBAMU

— pacmo3HaBaeMOCTb M OJHO3HAYHAS
OTIpE/IeIIEHHOCTh
(IeTepMUHUPOBAHHOCTD) ISl JFOOOTO
MIPEeCTaBUTENS u3 KJacca
0JIb30BaTeNei
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O e) 6o

O %) HE

0 3) HEBEPHO, UTO
O K) TOJIBKO €CII

3.28.B ummukamuu 4 — B
BBICKa3bIBaHNE 4 Ha3BIBACTCS
MOCBUIKOM (yCIOBHEM,

0 a) aHTEIEACHTOM
0O 0) KOHCEKBEHTOM ),
B — cnencteuem
(3aKyIrOYCHHEM,

0 B) aHTEIEICHTOM
O T') KOHCEKBEHTOM).

3.29. Ucnone3ys TabIMILy
HCTHHHOCTH SKBHUBAJICHTHOCTH, MOXHO
JI0KazaTh, YTO BbIpakenne A ~ B
9KBHBAJICHTHO BBIPAKEHHIO
A= 1_DAB—=[_].

3.30. Onpenenenue. ®dopmyna
Ha3bIBACTCS TOKIECTBEHHO MCTHHHON

(1| | wmnmm oO0me3HaunMoin),

€ClIn OHa MMPpUHUMACT 3HAa4YCHUC
«HctnHa» HaA Bcex HUHTCPIIPETALUAX

(Habopax 3HaYEHUI NEPEMEHHBIX ).

3.31. ®opmyia Ha3bIBAETCS
TOKJIECTBEHHO JIOKHOM
(IpOTUBOPEUUBOIA WA
HEBBITIOJIHUMOM ), €CJIM OHAa MPUHHMAET
3HAYCHUE «JIoxb» Ha BCEX
| |.

3.32. ®opmyiia Ha3bIBAETCS
HEeoOIIe3HauNMOH, HEUTPAJIbHOH WM
HEMPOTUBOPEUMBOM, €CIM OHAa Ha
OIHUX WHTEPIIPETAlUSIX IMPUHUMAET
3HayeHne «U| |», a Ha mpyTUX —
«JI ».

3.33. Paccyxnenue Ha3bIBAETCS
MPaBWIBHBIM, €CIIM OHO BBIPAXKAETCA

TOXICCTBEHHO HCTUHHOH ()| |.
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4. TECTHBI 1O TEME “MATEMATHUYECKAS JIOT'UKA. YACTbH 2”
3akonsl u modcdecmea 6 no2uxe nepsoco nopsaoka. Ilpeosapennvie HopmanvbHbie

@opmbl u 102unecKUli 861600 6 T02UKe Npeduxamos. Mcuucienue npeouxamos.

4.1. BeickazpiBanue B ABISETCS
JIOTHYCCKUM CJICJICTBUEM
BBICKa3bIBaHUs A, eciau dpopmyna 4 —
B siBnsieTcst TOKIECTBEHHO
0O a) UICTHHHOM

O 0) 0XKHOH.

4.2. BrickazpiBaHne B gBuseTcs
JIOTHYCCKUM CJIeICTBUEM
BBICKa3bIBaHUs A, eciau dpopmyna 4 —
— B sBISETCS TOXKIESCTBEHHO
O a) HICTHHHOM
O 0) I0XKHOH.

4.3. lenyKTUBHBIM BBIBOJIOM
Ha3bIBaeTCS BBIBOA (OpMynsl B u3
(dopMynbl A, OCHOBaHHBIH Ha TOM, YTO

|| ABIsIeTCS JTOTHYECKUM CIICACTBHEM

4.4. Bricka3plBaHUe B SBIMETCS
JIOTHYECKUM CJICACTBHEM
BBICKa3bIBaHUS A4, €CliM Ha BCeEX
HMHTEPIPETANHSIX, HA KOTOPBIX 4

O a) UCTUHHO

0 0) JI0)KHO
B toxe

0 B) UCTHHHO

O T) JIOXKHO

4.5. Ecin
SIBJISICTCS. TOKJECTBEHHO JIOKHEIM, TO

BBICKA3bIBAaHUC A

JUIs JTI000TO BBICKa3bIBaHUS B BepHO,

gro | | — ||

4.6. Nomyenus B
MaTeMaTHYECKON JIOTUKE Ha3bIBAIOT
al

4.7. TaBTonorus B AEAYKTUBHOM
BBIBOJIE
A— (4 Vv B)

Ha3bIBAETCS MPABHUIIOM

0O a) BBEJICHUS U3 BIOHKIINU

0 0) BBeICHHUS KOHBIOHKIIHH

O B) YIaJCHUS TU3BIOHKIUU

0 T) yAaJeHUS] KOHBIOHKITUN

0O 1) KOHTPAMO3UIIMY UMILTUKAIHH

0 €) OTAeNICHUs

O) OTHENEHUS B OTPHULATEIILHOMN
dhopme

0 3) TUIIOTETUYECKOTO CUIIJIOTH3MA

4.8. TaBTonorus B JAEQYKTUBHOM
BBIBOJIE
((4) A (B)) = (4 A B)
Ha3bIBACTCSI IPABUIIOM
O a) BBEJICHUS TU3BIOHKLIUH
0 0) BBeICHHUS KOHBIOHKIITHH
O B) yJIaJIeHUs] TU3BbIOHKIHN
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13.43. Ilpu
pazbope HOPANOK 3aIOIHEHHS JepeBa

rpaMMaTU4€CKOM

CBOIUTCS K OJHON U3 JABYX CTpaTCrHhii:
CBEpXY BHHU3 U CHHU3Y | |-

13.44. Ilpu 3amOTHEHHH CBEPXY

BHM3 — CTpaTrerusi HHUCXOJISALIETrO
aHalmM3a — BCE IMPEIIICCTBEHHUKU
KOXJIOW  3amojiHAeMOll B JepeBe

BHYTPCHHEl BEpIIMHBI K JaHHOMY
MOMEHTY yKe 3| l.

13.45. 3anonHeHue CHU3Y BBEPX —
cTpaTerus B| | amammza —
XapakTepusyercs  TeM, 4YTO  BCE
MPEEMHUKH KaXXJIOW 3amoJIHIEMOl B
JilepeBe BEPIIMHBI YK€ IpHUHAUICKAT

MMOCTPOCHHOM YacTH JepeBa.

13.46. [Ilpu  3amonHEeHWH  ClieBa
HAIPABO — CTPATETUsl TOPU3OHTAILHOTO
aHajaM3a Ha KaXOM IIare mpouCXOIUT
3aMeHa camoro JIEBOTO

HETCPMUHATIBHOTO CHUMBOJIa

13.47. CumBonsl  u3  andasura

si3pika  [lackann HCIOJIB3YIOTCA  IJIA

MOCTPOCHUST ~ 0a30BBIX  DIIEMCHTOB
porpamMm — Ji| | . JI| | —
MHHHMAJbHAs eMHHILIA SI3bIKA,

HAMEIOIIas CAMOCTOSITEIbLHBIA CMBICI.

49



Oro npobiema
0 a) MPUHAJICIKHOCTH
0 0) MyCTOTHI
0O B) 9KBHBaJICHTHOCTH

13.37. I'pammaTHky, HE
coJieprKaliye p| l,
HOPOXKIAIOT ~ KOHEYHBIE  SI3BIKM U

00JBIIOTO HHTEPECa HE TIPEICTABIIIIOT.

13.38. IIpaBonuHEHHbBIE
IrpaMMAaTHUKH HA3bIBAIOT TAaKXKE MPaBOp
| | , a JIeBOJMHEHHBIC —

JICBOP | B

13.39. PerynsipHoe BbIpa)keHUE B
HEKoTOpoM andaBuTe 4 ompeaenseTcs
PEKYPCUBHO:

() — perynsipHOe BBhIpaxKeHHe (IIyCcToe
MHOXECTBO CTPOK);

€ — PETyNIspHOE BBIpaXeHHE (IycTas
CTpOKa);

X — PeryisipHOE BBIPaKCHHUE, CCIH X €
A (x — cumBon andasura A);

XY, X U Y, X* — perymipHbie
BBIpaXXeHUs, ecnu X, Y — perymnspHbie
BBIPAXCHUS, TOE

XY- KOHKaTeHAIHs CTPOK,
OIpeIeNIIeMbIX BbIpaKeHUIMHU X U Y;
X U Y - o
CTpOK, omnpeensieMbix X u Y;

| MHOXeCTB

p
X — KOHKaTeHalus JO0O0r0 YHCia
CTPOK, ONpEeAEsIeMbIX BBIpakeHHeM X
WJIM TyCTasi CTpOKa.

13.40. B perynsipHbIX BBIpaKCHHIX
JUIs OIIpeAeseHns] obnacTh AeHCTBUS
orepannii HCIOIB3YIOTCS C| |-

13.41. B perynsipHbIX BBIpaKCHHIX
JUTS ONpeAeTcHHsT O0NacTH JIEHCTBHSA
omepaluii UCIONb3YIOTCs CKOOKH. Ecmn
CKOOKH OTCYTCTBYIOT, TO HPHOPHUTET
oneparuil cieayounn:
XY-2
XUV - ||
X

13.42. TlomeuenHoe
YHOpSIIOYeHHOE JepeBo D Ha3bIBaeTcs
JIepeBOM  B| | (wmm nepeBoM
pasbopa) B KC-rpammaruke G = (N, T,
P, S), ecnu BBINOJHEHBI CIEIYIONINE
YCIIOBHSL:
1. Kopens nepeBa D mnomeueH S, a
Kaxmas BepmuHa gepea D —
cumBogoMm m3 N U T U {e}.
2. Ilns nr000W BHYTPEHHEH BEpIIMHBI
Xy IOepeBa M YMNOPSIOYEHHOTO CIIMCKa
€€ CBhIHOBEH MHOXECTBO MPOAYKIIHI
rpaMMaTUKd P BKIIIOYaeT  TaKylo
MPOYKIMI0 A— ay, ay, ..., a, , 910 A,
a, as .. @, SBIAIOTCS TOMETKaMU
BepiuH X;, X5, ..., X, COOTBETCTBEHHO.
3. Ecmum KkopeHb JepeBa  HMeET
€IMHCTBEHHOTO MIOTOMKa,
[IOMEYEHHOT0 €&, TO OJTOT MOTOMOK
JIOMUHHUPYET HaJl IEPEBOM, COCTOSIINM
13 €AMHCTBEHHOM BEpIIMHEI €, U S — €
— MPOAYKIHNS U3 MHOXKECTBa P.
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0 T) yAaJeHUS] KOHBIOHKITUU

0O 1) KOHTPAMO3UIIMY UMILTUKAIHH

0 €) OTAeNICHUs

O) OTHENEHUS B OTPHULATEILHOMN
dhopme

0 3) TUIIOTETUYECKOTO CHUIIJIOTH3MA

4.9. TaBTonorus B AEAYKTUBHOM
BEIBOJIC
A4V B)A —m4—B
HA3BIBACTCSI ITPABIIIOM
O a) BBEJCHUSI TU3BIOHKIIUH
0 0) BBeACHHUS KOHBIOHKIIHH
0 B) YIaJCHUS TU3BIOHKIIUU
0 T) yaaJeHus] KOHbIOHKITHA
0O 1) KOHTPAMO3UIIMY UMILTUKAIHH
0 €) OTJeNICHUs
O) OTHENEHUS B OTPHULATEILHOMN
dhopme
O 3) TUIIOTETHYECKOTO CUIIOTU3Ma

4.10. TaBronmorust B AEAYKTUBHOM
BEIBOJIC
(AANB) -4
HA3BIBACTCSI TPABIIIOM
O a) BBEJCHUS TU3BIOHKIIUH
0 0) BBeACHHUS KOHBIOHKIIHH
0 B) YIaJCHUS TU3BIOHKIIUU
0 T) yaaJeHus] KOHbIOHKITHA
0 1) KOHTPAIO3UIIMY UMILTUKAIHH
0 €) OTAeNICHUs
O) OTHENEHUS B OTPHULATEILHOMN
dhopme
O 3) TUIIOTETUYECKOT0 CHUILIOTU3Ma

4.11. TaBToJIOTHA B JACTyKTHBHOM
BBIBOJIE
(A—B) > (—B— —4)
HA3bIBACTCSI TPABIIIOM
0 &) BBEACHHS AU3bIOHKIINN
0 0) BBEACHUS KOHBIOHKIHH
0 B) yOaJICHUS TU3bIOHKIINU
0 T) yIaJieHHUs] KOHBIOHKIHA
0O 1) KOHTPAIO3UIMH UMILTHKALH
O €) OTACIICHUS
0O) OTHCNICHHS B OTPHIATCIBHON
¢dopme
0 3) THIOTETHYECKOTO CHJLTOTH3MA

4.12. TaBTOJIOTHA B JACTyKTHBHOM
BBIBOJIE
(A4AN@A4d—B) —B
HA3bIBACTCSI TPABIIIOM
0 &) BBEACHHS AU3bIOHKIINN
0O 0) BBEACHUS KOHBIOHKIHH
0 B) YOQJICHUS IU3bIOHKIINU
0 T) yIaJieHHUs] KOHBIOHKIHA
0O 1) KOHTPAIO3UIMH UMILTHKALH
O €) OTACIICHUS
0O) OTHCIICHHS B OTPHIATCIBHON
dopme
0 3) THIOTETHYECKOTO CHJLTOTH3MA

4.13. TaBTOJIOTHSA B JACTyKTHBHOM
BBIBOJIE
(=B AN (A—B) > —4
HA3bIBACTCSI TPABIIIOM
0 a) BBEJCHHS TU3BIOHKITUI
0O 0) BBEACHUS KOHBIOHKIHH
0 B) yIaJCHUS JU3BIOHKIINH
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0 T) yAaJeHUS] KOHBIOHKITUN

O 1) KOHTPAMO3UIIMY UMILTUKAIH

0 €) OTAeNICHUs

O) OTHENECHUS B OTPHULATENLHOMN
dhopme

0 3) TUIIOTETUYECKOTO CUIIJIOTH3MA

4.14. Taronmorust B AEAYKTUBHOM
BEIBOJIC
(A—>B)AN(B—>R)—>UA—-R
HA3BIBACTCSI ITPABIIIOM

O a) BBEJCHUSI TU3BIOHKIIUI

0 0) BBeICHHUS KOHBIOHKIIHH

0 B) YIaJCHUS TU3BIOHKIIUU

0 T) yaaJleHUs] KOHbIOHKITHA

0 1) KOHTPAMO3UIIMY UMILTUKAIHH

0 €) OTJeNICHUs

O) OTHENEHUS B OTPHULATENILHOMN
dhopme

O 3) TUIIOTETHYECKOTO CHUILIOTU3Ma

4.15. SI3p1k
BBICKA3bIBAHMI COCTOWT W3 MPABHIBHO

HUCYHUCJICHUA

TTOCTPOCHHBIX JIOTHKHA

hopmyn
B |-

4.16. Axcuomamu HCUYUCIIEHUS
BBICKAa3BIBAaHUH SBISIETCA HEKOTOPOE
MHOXXECTBO O |  dopmyn
JIOTHKH BBICKa3BIBAHUI.

4.17. TlpaBuia BBIBOJA TO3BOJISIOT
MoJy4aTh HOBBIC (HOPMYJIBI, KOTOPBIE
SIBIIIOTCSI MCTHHHBIMH TIPH  YCIIOBHH
HCTHHHOCTU BCEX ITOCBHUIOK, BXOISIIUX
BO_ |

4.18. TIpaBuiabHBIM
YMO3aKJIFOUCHHEM HAa3bIBACTCS TaKoe
YMO3aKIIOUeHHE, 3aKJTIOYCHUE
KOTOPOTO WCTHHHO BCSKHU pa3, Korjaa

HCTHHHBI €T0 T |.

5. TECTbBI 1O TEME “MATEMATHUYECKAS JIOT'UKA. YACTb 3”
Jlocuxa npeduxkamos. Keanmopul. @opmynvl  102uxe npeouxamos.

5.1.B maremMaTH4YecKOW JIOTHKE
TOBOPST, YTO 3a/1aH | |, ecrmu:
a) 3aJaH0 HEKOTopoe (TPOU3BOJIBHOE)
MHOYXECTBO, Ha3bIBacMOE 00JIaCThIO
ompeneneHus (MpeaMeTHas 00JIacTh);

6) ¢ukcupoBaHo mHoxectso {1, 0},
Ha3bIBaeMoe 00JIaCThIO 3HAYCHUI;

B) YyKa3aHO IPaBWJIO, C [OMOUIBIO
KOTOPOTO KaXKJOMY 3JIEMEHTY, B3ITOMY
U3 TpeAMETHOHW 00nacTH, CTaBUTCS B
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sjaeMeHTaMu W3 1. DTta HOTamMs
COCTOUT B CIEAYIOIIEM:

1. CUMBOJI «—» 3aMEHSETCS Ha «::=».
2. B yrioBbie CKOOKHU «» 3aKIIOYAIOTCS
HETEPMHUHAJIHLHBIE CUMBOJIBI.

3. 3Hak « | » HCIOJB3YETCS ISt
COKpAaIIEeHHOM  3amucu  TMPOAYKIUH,
0003HAa4YaeT «WIM» U O0BEIUHACT
TpyINIy TNPOAYKIUH C OJAMHAKOBOU
JIEBOW  YACThIO, HO  Pa3IUYHBIMHU
MIPaBBIMH YaCTSIMH.

13.27. I'pammatuku MO>KHO
KkimaccuGUIUpPOBaTh MO  BUAY  HX
nponykiuii. Takas — kimaccudurarus
Ha3bIBaeTCs nepapxueit X| B

Ha3bIBACTCS
| (K3) mmm
HEYKOpaYHMBaIOLICH,  eciu

13.28. I'pammaruka
KOHTEKCTHO-3|
Kaxaast
npoaykuus u3 P umeer Bug a—p,
rue |(x|§|[3| HWIH o0 — €&, TOe € —
ITyCTast CTPOKa (E-TIPOTYKITUH ).

Ha3bIBACTCSI
| (KC), ecnu
Ka)kaas poayKiks u3 P umeer Bua A4
—ao,rned € Nae (NU D*

13.29. I'pammaruka
KOHTEKCTHO-C|

13.30. I'pammaruka Ha3bIBaeTCs

| | (BBIpOBHEHHOM
BIIPABO), €CIM KaXIas MPOAyKIus u3 P
nmeeT BUA A — xB wim A — x, tae A,

B e N x e T*

13.31. 'pammaruka  Ha3bIBaeTCS

il \ (BBIPOBHEHHOM
BIIEBO), €CIIM Ka)<aas MpOAyKuus u3 P
umeeT Bug A — Bx uimu A — x, tae A,

B e N xeT*

13.32. JleBosMHENRHEIE n
MIPABOJINHCIHHBIC rpaMMaTHKH

Ha3bIBAIOTCA P| |.

13.33.B
9TOMY MPOAYKLUH, HE HCIOJB3YIOLINE

IIPOTHUBOIIOJIOKHOCTH

koHTekcTa (mpaBmia KC-rpamMmmaruk),
HA3bIBAIOTCS KOHTEKCTHO-

I

13.34. «/laupl  ommcaHue — S3bIKA
ONPENEICHHOTO THIIA M CTPOKA @,
MIPUHAIIEKHUT JIH ® STOMY SI3BIKY?»
D10 mpobiema

0 a) IPUHAIIIEKHOCTH
0 6) mycToThl
O B) D9KBUBAJICHTHOCTH

13.35. «J/lano omnmcaHue  s3bIKa
OMPENEICHHOTO THIIA; MYCT JIK 3TOT
SI3BIK?Y
D10 mpobiema
0 a) IPUHAIIIEKHOCTH
0 6) mycToThl
O B) D9KBUBAJICHTHOCTH

13.36. «/lansl  n1Ba
SI3bIKOB OJTMHAKOBOTO THUIIA; COBMAIAIOT

OITMCaHUsA

JIM OTH SI3BIKH?»
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13.20. o a) TepmMuHaIBbHEBIE
0 6) Herepmunasnbusie
CHMBOJIBI UCIIONB3YIOTCA KaK
BCIIOMOTaTeIIbHbIE WITH
npouenypax
TIOCTPOCHHSI CTPOK SI3bIKAa, HO OHH HE

MIPOME)XYTOUHBIE B
BXOJAT B OKOHYaTEeIbHbIE
(«TIpaBHIIBHBICY) BBIPAKEHNUS SI3BIKA.

13.21. IIponyxkuust - 3TO
YIOPSZAOUCHHAs] Tapa CTPOK, HEPBBIM
9JIEMEHTOM KOTOPOH SBIsieTCsl Jt00ast
CTpOKa, COCTAaBIECHHAas M3 CHMBOJIOB
ancdasura N U T, mpuyem 5Ta CTPOKa
00s13aTENILHO CONEPKUT XOTS ObI OMH
O a) HeTepMHUHAIbHBIHA
0 0) TepMUHAIBHBIH
cUMBOJI. BTOpbIM 27€MEHTOM maphl
SIBISIETCSI F00ast CTPOKA, COCTAaBIICHHAS
n3 cumBosioB andasura N U T.
MHOXecTBO MpOAYKIUH P ONMUCHhIBaET
IPOLECC TTOPOXKIEHHS CTPOK A3BIKA.

13.22. I[lopoxneHne  CTpoK B
rpaMMaTHKax HauyMHaeTcs ¢ 0co0oi

CTPOKH,  COCTOSIIEH W3  OJHOTO
BBIICIICHHOTO  CHMBOJIA,  KOTOPBIA
Ha3bIBacTCA H| | cumBoIOM.
On obo3nayaercs S.

13.23.T) | Ha3pIBaeTCS

crpykrypa G = (N, T, P, S), rne N —
KOHEYHOE MHOECTBO

HETCPMHUHAJIbHBIX CUMBOJIOB;

T — nenepecekatomeecss ¢ N KOHEUHOE
MHOKECTBO TEPMHUHAIBHBIX CHMBOJIOB;
P — MHOXecTBO TPOIyKIIMI — KOHEYHOE
ITOJIMHOKECTBO MHOXKECTBA

(N D*N(N O T) x (NuT)*

S — HavanbHBIA cCUMBOJI U3 N.

13.24. BeiBotuMBIC CTPOKH
(CTpOKH, KOTOpHIC MOXXHO BBIBECTH) B
rpaMMaTHKe OTIpeIeNAIOTCA
cnenyroummM obpaszom: Ilyete G = (N,
T, P, S) — Hekoropas TpaMMaTHKa,
TOrJa
1) S — BEIBOIMMAs CTPOKA;

2) Ecnmun offy — BbIBOAMMAsl CTpOKa H
MPOIYKIHS 3 — & comepkutcs B P, To
0.0y — TOXKE B | cTpoka.

13.25. SI3pik L(G), ompenenseMbli
rpaMMatukoii G, — 3TO MHOXECTBO
CTPOK, KOTOPBIC COCTOSIT TOJIBKO U3
TEPMUHAJIOB " BBIBOZSATCS B
IrpaMMaTUKe G. I'pammartuku
SKBHBAJICHTHBI, €CITH MOPOXIAEMBIe
MU SI3BIKU paBHBI. PaBEHCTBO SI3BIKOB
ompeneNnsercss Mo TPaBHIy paBeHCTBA
M| B

13.26. s 3aIIMCH

MPOAYKIIMA TpaMMaTHK HCIOIB3yeTCS

ynoOcTBa

HoTaIwsl, BBeieHHas bekycom — opma
Bexyca — H] |(bopma bBexyca,
BH®). Ona ocobeHHO MOJie3Ha, KOTaa
MBI HCIIOJIB3YeM OJIEMCHTBHI Hu3 N,

KOTOpbIC MOKHO CITyTaTb C
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COOTBETCTBHE OIMH M3 IBYX DJICMCHTOB
H3 00JIaCTH 3HAYEHUH.

5.2. O6nacts
npeAuKaTa  HasbIBaeTcs I |

OTpeeIeHUs
00/1aCThIO.

5.3. Ha3zBanue TpeInKaT
MPOUCXOJUT OT AHMJIMHACKOTO CJIOBa
predicate, 03HAYAOIIETO
BBICKa3bIBAaHUE WIIH C| |-

5.4.Ilpegukat P, wumerommii n
apryMeHTOB, Ha3bIBacTCA /- |
npeauKaroM, oboznavaercs P(xi, X, ...,

Xp).

5.5. KonnuectBo apryMEHTOB
npenukara P(xy, x,, ..., X,) Ha3bIBaeTCs
ero 1] |-

5.6. Bricka3piBaHHE «) MEHBIIE X
MOKHO pPacCcMaTpHBaTh KaK
0 a) OJTHOMECTHBII
O 6) IByMeCTHBII
O B) TPEXMECTHBIN
MPEIUKAT.

5.7. BeickasblBaHUE «X H Y
POIUTENH z» MOXKHO paccMaTpuBaTh
Kak

0 a) OJHOMECTHBII
O 6) IByMeCTHBII
O B) TPEXMECTHBIN
NIPENKAT.

5.8. BoickasbiBaHUE «x H Y
POIUTENH z» SBISAETCA TPEXMECTHBIM
npenukatoM. Ecnu x, y U z 3amemieHbl
KOHKPETHBIMH 3HAYCHUSMH
(oObexTamMM), TO HpeauKaT MEePeXOnUT
B BBICKa3bIBaHHE, KOTOpoOe
paccMmarpHBaeTcst Kak | |-MecTHBIH

TIpeInKar.

5.9. Ecnmu Konu4ecTBO apryMeHTOB
npeaukara  P(x;, xp, .., X,) n
MIEPEMEHHBIX PaBHO HYIIIO, TO IIPEANKAT

SIBJISIETCSI B| |
5.10. Ecin KOJIMYECTBO
apryMeHTOB npeaukara P(x, x, ..., X,)

1 TEepEeMEHHBIX paBHO HYJIO, TO
MIPEANKAT SIBJIAETCS BBICKA3bIBAHUEM;
ecni n = 1, TO IpeIuKaT COOTBETCTBYET
CBOWCTBY;

ecmM n = 2, TO NpeIuKar sBIseTCs
0| |oTHOTIIEHMEM;

ecny n = 3, TO NMpeAnKaT — TEPHApHOE

o |

5.11.B JIOTHKE MPEeINKAaTOB
CYIIIECTBYET IIOHSTHE
(YHKIIMOHAIBHOTO CHMBOJIA.

Hampumep:  munyc  (x, y) —
(YHKIMOHANBHBIH CHMBON <X - I»;
orer(x) — (yHKUMOHAJIBHBIH CHMBOJI
«OTeI] YETIOBEKA X».
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Ecnmu pyHKIIMOHABHBIA CHMBOJ UMEET
n aprymMeHToB, TO OH Ha3bIBaeTcs n-
MECTHBIM (yHKINOHATBHBIM

CHUMBOJIOM, HampuMep: MHHYyC(X, V) —

JIBYXMECTHBIH (yHKITMOHATHHBIN
CHMBOJIL.
NunuBuayanbHbINA CHUMBOJI WU

KOHCTaHTa MOXCET paccMaTpPHBATHCA
Kak (YHKIMOHAJIBHBIH CHMBON 0e3

a1

5.12. AprymMeHTbI npenuKara
HA3bIBAIOTCS TEepMaMH. Tepm
orpezessercs PEKYPCHBHO

CIIEAYIONIM 00pa3oM:

1. K| | ecTb TEpM.

2. IlepemenHas eCTb TEPM.

3. Ecmm f sBiseTcs N-MECTHBIM
(byHKuI/IOHanLHLIM CUMBOJIOM, a f, [,
., t, — T€pMBI, TO f(t), B, ..., 1) €CTB
TEPM.

4. Huxaxunx TEPMOB, Kpome
MOPOXKAECHHBIX C MOMOIIBIO yKa3aHHBIX
BBIIIIC TIPABUJI, HE CYIIECTBYET.

5.13. AprymMeHTbI npenuKara
HA3bIBAIOTCS TEepMaMH. Tepm
orpezessercs PEKYPCHBHO
CIIEAYIONIMM 00pa3oM:

1. KoHcraHTa ecTh TepM.

2. 10| | ects Tepm.

3. Ecmm f sBiseTcs N-MECTHBIM
(byHKuI/IOHanLHLIM CUMBOJIOM, a f, [,

., t, — T€pMBI, TO f(t), B, ..., 1) €CTB
TEPM.
4. Huxkaxux TEPMOB, Kpome
MTOPOXKICHHBIX C TTOMOIIBIO YKa3aHHBIX
BBILIIE TIPaBHJI, HE CYIIECTBYET.

5.14. AprymMeHTbI npenuKara
HA3bIBAIOTCS
0 a) TepMaMu;
0 0) IPOMO3UITMOHATEHBIMU
MePEeMEHHBIMH;
0 B) MPEIMETHBIMH TICPEMCHHBIMU.

5.15. Tepmsbl
3HAYCHHUS W3 3apaHee OINPEACIICHHOTO

IMPUHUMAKOT

MHOXXCCTBA, KOTOpPOC Ha3bIBACTCA

MIPEIMETHOM O] |-

5.16. TepMBI-KOHCTAHTBI U TEPMBI-
nepeMeHHbIe Ha3bIBAIOTCS
MIPEIMETHBIMU K| | 178

npeaAMCTHBIMU IICPEMCHHBIMU.

5.17. IlepeBecTu Ha €CTECTBEHHBIH

S3BIK CJICaYIOUICe BBICKa3bIBAHHUEC

JIOTHUKH TIPEAUKATOB:
PABHATLCS(x, 5).
OtBeT: «x | |5».

518. «/Inst Bcex x € M, P(x)

UCTUHHO» obo3Hawaetcs Vx P(x).
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SIBISIETCSI CHMBOJIOM M HE ITPUHAUICKUT
HUKakoMy aidaBuTy. OITO MOXHO

3anmcath Tak: Ve &€A4, rne A —

andasur.

13.10. Yepes A"
MHOXECTBO BCEX CTpok andasura A,

0003HavaeTCs

BKJTIOYAsl MYCTYIO CTPOKY. SIcHO, uto 4
=A"ud' ud ., tned =¢- mnycras
crpoka, A’ = A — BceBo3MOXHBIC
crpoxu andaputa A amuHsl 1, A°=A4xA
— BCEBO3MOXKHBIC CTPOKHW andaButa A4
IUIMHBL 2, Muoxkectso A

6 |

13.11. JlnuHa CTpOKM a paBHA
KOJIMYECTBY CHMBOJIOB B CTpPOKE U
obosnauaercs  |a|. Eem o =
a;xaX...xXa,, TO |a| = n. JliuHa
IyCTOM CTPOKM paBHA HYJIIO: |a| =

13.12. KonkateHanuei W
CIUSTHMEM CTPOK o W [} HasbIBaeTcs
cTpoKa aof.
Hanpumep, koHkaTeHamued  CTpOK
«sdf», «htuwq» sBIIIETCS
CTpOKa « | |». CanTaercs, 9To
ag=ga=a.

13.13. Ctpoxka p SIBIISCTCA
MOJICTPOKOH CTpOKH BuAa afy, IpHIeM
0 U Y MOTYT OBITh JIIOOBIMH, B TOM

qrcye U 1| | ctpokamu.

13.14. 1] | CTpOKa €
SIBJISIETCS TIOJICTPOKOH JIFOOOH CTPOKH.

13.15. 4| | L - 3TO
MHOXXECTBO CTPOK KOHEYHOH UIMHBI B
3aJaHHOM KOHEYHOM aJi(paBuTe.

13.16. P| | rpamMMaTHKa — 3TO
rpaMMaTHKa, KoTopas Uil 00O
CTPOKH MOXKET OIIPENENUTh, SBIACTCS
9Ta CTpOKa MPABMJILHOM WK HET.

13.17. 11|
9TO rpaMMaTHKa, KOoTOopas MOXKET

| rpamMmmartuka —

MOCTPOUTH  JIFOOYIO MPaBUIBHYIO
CTPOKY M HE CTPOWUT HEIPaBHUIBHBIX

CTPOK.

13.18. ns  xaxaoil rpaMMaTuKu

OIIPEeISIISIOTCS nBa KOHEYHBIX
HEIePEeCeKAIOIUXC s MHOXXECTBA:
MHOXecTBO T T | cHMBOITOB

U MHOXECTBO N  HerT|
CHMBOJIOB.

13.19. 13
0 a) TepMUHAIIBHBIX
0 0) HeTepMHUHATIBLHBIX
CHUMBOJIOB obpa3zyrorcst CTPOKH
OTIPE/IeTISIEMOrO SI3bIKa, 3TO O3HAYaeT,
4TO MHOXECTBO TEPMUHATBHBIX
CHUMBOJIOB COCTaBJsieT al(aBUT 3TOTO

SI3bIKA.
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13 TECTBI 1O TEME “SI3bIKU U TPAMMATUKN”
3aoaua popmanuzayuu sa3vixo6 u nepesooa. Ilpeobpazosarie cmpox cumMgo.108.

3aoanue a3v1x08 ¢ nomowvio epammamux. @opma bexyca-Haypa. Tunvi

epammamux. Pecynapuvie svipasicenus u a3viku. /lepesvs 6b160006. Cmpamezuu

6b180008. HOCmpOEHMﬂ CPpaAMMAMUKU A3bIKA NPOCPAMMUPOBAHUA.

13.1. SI3pIkM cocToAT W3 C |
CHUMBOJIOB M, CIIEIOBAaTEeIIbHO, BECh
BBIYMCIMTEIBHBI  IPOIECC  MOXKHO
paccmarpuBaTh Kak IIpeoOpa3oBaHue
OJTHOTO MHOXXECTBa C| | B opyroe,
TO €CTh KaK MaTeMaTH4eCKUi OOBEKT.

13.2. ®opMmanbHOE 3aJaHHE S3bIKA
HEOOXOANMO Kak JJIsl CaMOro Ipoiiecca
nepeBoia, TaK M JUIS ONpeNesICHHS
KJ1acca IOIYCTHMBIX 3| | HA 3TOM
s3bIKe,  T..  JUIA  OIpEAEIeHUs
KOPPEKTHOCTH WM  JOMYCTHMOCTH

MepeBOIUMON Ha APYTOH S3bIK 3aIIHCH.

13.3. CoBpemeHHbIE 9BM
MIPECTaBIISIIOT coboit CIJIOKHEIE

KOMIIJICKChI YCTpoﬁCTB, CHA0XEHHEIE

pa3BUTHIMH CHCTEeMaMu
MaTeMaTH4eCKOTo o| l,
KOTOpBIE BKJTIOYAIOT SI3BIKH

NPOrpaMMMPOBAHUSL U TPAHCISATOPHI C
9THX SI3BIKOB, OTIEPAIIMOHHBIE CHCTEMBI,
JUCTIETYEPhl, MOHHUTOPBI, PA3IUYHOrO
pona oOCITyKHBAIOIINE IPOTrPaMMBI, a
TaKKe€ CHCTEMBl  CTAaHIApTHBIX U
THUIIOBBIX TTOAIIPOTPAMM.

13.4. ©opmanpHBIE |
npeAcTaBIsier  cobol  MHOXECTBO

HCOCITUMBIX CHUMBOJIOB.

13.5. Koneunsie
MIOCJICIOBATENILHOCTH  OYKB  andaButa
Ha3bIBAIOTCS c| l,
BBIPXCHUSIMU B 9TOM anaBuTe.

13.6. Ecnu A n B — andasutsl u A
C B, 10 A Ha3bIBaeTCs HOJ| | B

u B — pacmupenuem A.

13.7. Ecnmu A n B — andasutsl u A
C B, 10 A Ha3piBaeTcs monandaBuTOM

BuB-p| | A.

13.8. Ctpoku SIBJISTFOTCSI
YIOPSIIOYCHHBIMH ~ COBOKYITHOCTSIMH
CHMBOJIOB al | u,

CJIEIOBATEIILHO, SBJISIOTCS 3JIEMEHTAMU
JIEKapToBa NPOU3BEIEHHS A"
=AxAx..xA4. 3nece A — andasur, n —
IUTHHA CTPOK.

13.9. 1] | ctpoka — 3TO
CTpOKa, KOTOpasi HE MMEET CHMBOJIOB.

O6o3Haunm ee €. ]| | cTpoka He
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3Hak V  Ha3bIBaeTcs K

BCEOOIIHOCTH.

5.19. Ecnu npuMeHsieTcs KBaHTOP
BCEOOIHOCTH, TO MBI TOBOPHM, YTO
BBICKA3bIBAaHHE

0 a) JIOXKHO
0 6) UCTHHHO
UL BCEX X M3 HEKOTOPOT'O MHOKECTBA.

5.20. Bricka3pIBaHUE «CYIIECTBYET
Takod x € M, urto P(x) HMCTUHHO»
obo3Hauaerca Jx P(x), rae 3HaK 3
HA3bIBACTCS KBAHTOPOM C| |

5.21. KBanrop CyILLIECTBOBaHMs
MIpUMEHSETCs, KOT/Ia HYXHO yKa3atb,
YTO CYIIECTBYEeT XOTd OBl OIHO
3Ha4YCHHE TIEPEMEHHOH, I KOTOPOTO
O a) JT0XKHO
0 0) HCTUHHO
JITaHHOE BBICKa3bIBaHUE.

5.22. Tlepexon ot P(x) k V x P(x)

wi dx P(x) HaswiBaeTcs c|

TIEPEMEHHO X, a caMa TIepeMeHHas X B
9TOM ciy4ae — ¢| |-

5.23. [lepemeHHasl, He CBsi3aHHAs

CBOOOIHOM, 3aBHCHUT 3HAYEHNE
MpeIUKaTa.

CBoOomHass  mepeMEeHHas —  3TO
MpeaMeTHass IEPEMEHHas, KOTopas
MOKET MIPUHUMATH pa3auyHbIC

3HAYCHUS U3 MHOKECTBA M, 1 3HAUCHUE
npeaukara P(x) 3aBUCUT OT 3HAYCHUS
MIEPEMEHHOI] | |-

5.25. BhICKa3bIBaHUIO
«Bce CTYICeHTBI CAAI0T IK3aMCHBD)
B MaTeMaTHYECKOW JIOTHKE MOYKHO
ITOCTABHTH 3aIHCh
o a) P(x)
06) VxP(x)
oB) dx P(x)

5.26. Bricka3bIBaHUIO
«HexkoTopsie CTYICHTBI CIAr0T
9K3aMEHBI Ha OTIIMYHOY.

B MareMaTHYeCKOW JIOTHKE MOXKHO
ITOCTABMTH 3aIHCh

o a) P(x)

06) VxP(x)

oB) dx P(x)

5.27. [lpuMeHeHnEe KBAaHTOPOB K
MHOTOMECTHBIM IPEIUKATaM

HUKaKAM K| , HaspIBaeTcs | O a) He U3MEHSIET
CBOOOIHOM. O 0) yBenuuuBaeT
0 B) yMCHbBIIIAET
5.24. 0t ToOro, SsBUAETCA JIU
repeMeHHas CBSI3aHHOU WIu
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KOJINYCCTBO CBO60,[IHBIX TIEPEMECHHBIX,

oT KOTOPbIX 3aBUCHUT ,HaHHLIﬁ

TIpeInKar.

5.28. V x A(x,y) — OmHOMECTHBIH
HpeIuKar oT IepeMeHHol y: V x A(x,y)
= F(y). lpemmkar F wWCTHHEH B
TOYHOCTH JJISI TAKUX JJIEMEHTOB b €
M, nns KOTOpBIX Tpenukat A(x, b)
HCTUHEH Ha BCEX 3HAUYCHHUSIX apryMEHTa

5.29. Ecim mpenukar A(x,y) 3aman
creayrouie Tabauieil HCTHHHOCTH

X\ alla2 aladat

al|1(1|1|0|0
a2 011|000
ai|1(1|1|0)|1
a4 |0(1|1|0|1
as|1(1|1|0|1

To mpemukar V x A(x,y) OymeT uMeTsb
CJIEYIOUIYIO TaOJIHIly UCTHHHOCTU

¥ W ARY)
0

(1]

o O
R L R

(1]
i

5.30. Eciu mpenukar A(x,y) 3aman
creayroie Tabauieil HCTHHHOCTH

alfif1({1{0|a
a2|0j1j1|o|o
aj(1f{1{1{0|1
ad(0f1({1{0|1
as|ij1j1jo|1

To mpemukar V y A(x,y) OymeT uMeTsb
CIIEeIYIOUTYI0 TaOIHIy HCTHHHOCTH
X | ¥y al,y)
al 0
al
a3
a4
a5

5.31. Eciu mpenukar A(x,y) 3aman
creayromie Tabauieil HCTHHHOCTH

¥ lalla2|a3 |ad|as

al|1(1|1]|d0]|0d
az|0(1|{1]|0]|0
aj|1(1|1]|0|1
a4 |0(1|(1]|0]|1
as|1(1|1]|0|1

To npemukar Jx A(x,y) Oymer umersb
CJIEYIOIIYIO TaOJIUIy HCTHHHOCTH

1

W 33( .l“| :)I. 'r'_,'
al] |_ _

5.32. Ecim mpenukar A(x,y) 3aman
creayroie Tabauieil HCTHHHOCTH
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—nmsiBeex e € E, 0 < fle)<c(e)
— Uil BCeX v € V, Takux 4To V' a,7,
Z:e: S in(v)f(e) = Ze S out(v)f(e)

12.6. Benmmunna moTtoka
O a) He MOXET IPEBBICHTb
0 6) MOXET MPEBBICUTH
MIPOITYCKHYIO CIIOCOOHOCTD TPYOBI.

12.7. Ilotok, BXOISAIIMI

BEPIINHY, PaBEH MOTOKY, BBIXOIIIEMY | M|

U3 BEpIIMHBL. DTO 3aKOH C|
MOTOKaA.

12.8. Bennunna MOTOKA
oOo3Hauaemas kak val(f), paBHa

val(uctox) =val(| |

12.9.Ilyctb S — TNOAMHOXECTBO
MHOXecTB Vu T=V-S. Torna {e: e €
(8,7)} nazpiBaercs c| B

12.10. Bennuuna C(S,7) = X, e
(sT) ¢€(e) HaszplBaeTcs IPOIYCKHOM
c| | ceueHwms.

B 12.11. TTorok f* B ceTu Ha3bIBaeTCs
| moTokoM, ecim

val(f*) > val(f)

a, | st 1r000ro BO3MOXKHOTO moToKa f B

CCTH.
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3aTeM

O a) HaXoAWTCs JUIMHA Kpardaifiero
MyTH

O a) CTpOUTCA MYTh OT CTapTOBOH
BEPIIUHBI 10 KOHEYHOM

11.10. TpymoeMKOCTh ~ anropuT™Ma
JedikcTpsl aist rpada ¢ n-BepIIMHAMU
MIPOTIOPIIMOHANBHA
o a) O(n)

0 6) O(n?)
o B) O(n’)
or) O(n®)

11.11. Jns
anroput™Ma  JlelikcTpel  Ha  rpade,

IIPUMECHCHU A

UMCIONIMM OYTH C HYJICBBIMU BE€CaMH,

HE00X0IUMO TpeaBapUTEIHHO
BBIIIOJIHUTH OTICPAIMIO CTSATUBAHUS YT

C HyJIEBBIMH B| |-

11.12. Anroputm  Dopaa s
MMOCTPOCHHSL KpaTyailiero myTH Ha
OPHUEHTUPOBAHHOM rpade erie
HA3BIBACTCSI AJITOPHUTMOM TOCTPOCHUS
Kpardaiiliero  OyTH B Clly4ae

TIPOM3BOJIBHEIX B |-

11.13. Ycnosue
anroputMa Dopma  3aKiI0YacTCs B

KOPPEKTHOCTU

CIEIYIOLIEM:
rpad He JIODKEH COoAep)kaTh KOHTYPOB
OTpHLATENBHOH [ B

12 TECTBI 1O TEME “TEOPUA T'PA®OB. YACTD 6”
T'amunsmonoswsl yukavt u nymu. 3aoava kommugosicepa. [lomoxku 6 cemsx.

12.1.T]
MPOCTOW TyTh, KOTOPBIM MPOXOIUT

| myts — 31O

4yepe3 KakIylo BepIIUHY rpada.

12.2. TaMUIBTOHOB MyTb — 3TO
| | TyTh, KOTOPBIA MPOXOAUT
4yepe3 KakIylo BepIIUHY rpada.

12.3. Cetp - 3TO
OpPHEHTHPOBAaHHBIH  rpad G(V,E)
BMecTe ¢ BecoBoil ¢pynkiueit C: E — N
W BBIICICHHBIMU BEpIIMHAMHU 4, Z,
TaKUMH 9TO

indeg(a) = |__|
outdeg(z) = | _|

12.4.| | — 3TO OpHEHTHPOBaHHBII
rpap G(V,E) BMecte C BeCOBOH
¢yukuueit C: E — N U BBIICICHHBIMH
BEpIIMHAMU a,Z, TAKUMH ITO
indeg(a) = |_|
outdeg(z) = | _|

12.5. 10| | B cerm — 93T0
¢byukuwys f; E — N\ {0} Takas, 4to
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¥V |alla2 a3 a4 |as

al|1|{1|1|0|0
az|0j1|1(0|0
aj|1|{1|1]|0|1
ad|0)1|1(0(1
as|1{1|1|0|1

o mpemukar Jy A(x,y) Oymer uMeTh
CIIEAYIOLIYIO TaOIHUIly HCTHHHOCTH

W 31‘ .l“. :I. 'r':'

533.Eciu P —  «n-MeCTHBIHN
npeauKar w fy,..., t, — TEPMBI, TO
P(t,,...,t,) Ha3pIBaeTCSI aTOMOM WJIH
JJIEMEHTapHON

dbopMynoil  JTOTHKHU

o

5.34. [IpaBMIIBHO  TIOCTPOEHHBIMHU
(dbopMynaMu JIOTHKH TIEPBOrO IMOPsIKA
hopmybL,
PEKYpPCHBHO

Ha3bIBAIOTCA KOTOPBIC

MOYHO OTPEEUTh
CIIeIYIONINM 00pa3oM:

1. Atom siBiisieTcs | |-

2. Ecmu F u G — dopmydsl, To (— P),
FANG,FVGE,F-G,F~G
TaKKe SIBISIIOTCS (hopMyTaMu.

3. Ecnu F — dopmyna, a x — cBoOoqHAs
nepemenHas, 1o ( V x)F u (3 x)F Toxe

(bopMyIIBL.

4. Huxaxux dhopmy, Kpome
MOPOX/ICHHBIX  YKAa3aHHBIMH  BBIIIE

MIpaBUIAMH, HE CYIIECTBYET.

5.35. Yactb GhopMyIibl, Ha KOTOPYIO
pacnpocTpaHseTcs ACUCTBHE KBaHTOPA,
001acThIO

Ha3bIBaeTCs JEUCTBUS

kK

5.36. B popmyie
3y (B(x) > V x A(x, )
MEpPEMECHHAS X
O a) cBsi3aHa
0 0) He cBs3aHa
MepeMeHHas )

O B) cBfA3aHa
0 T) HE CBs3aHA

5.37. B dopmyne
dx (Bx) — V x A(x, )
MIepeMEHHas X
O a) cBsA3aHa
O 0) He CBsA3aHA
niepeMeHHas y
0 B) CBsI3aHA
O T) HE cBs3aHa

5.38. Unrepnperanus Qopmynsr F
JOTHKH T | cocrout W3

JJIEMEHTOB ~ HEMYCTOM  MpeAMEeTHOI
obnactu D, 3HadyeHUi BCEX KOHCTAHT,
(YHKIIMOHAIBHBIX CUMBOJIOB u

MpEeauKaToB, BcTpedarommxcs B F.
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Yka3aHHbIC 3HAYCHUS 3a7ar0TCS
cleayronmM o0pa3om:

1. Kaxxmoii KOHCTaHTE CTaBUTICA B
COOTBETCTBUE HEKOTOPBIA JJIEMEHT U3
D.

2. Kaxnomy n-MECTHOMY
(YHKITMOHATTLHOMY CHMBOJY CTaBHUTCS

B COOTBETCTBHE OTOOpaxkeHue u3 D, B

D. 3nece D, = (x1, X2, ..., X,), TI€ Xy, X2,
X, € D.

3. KaxgoMy n-mMecTHOMY NpeauKaTy
CTaBHUTCS B COOTBETCTBUE OTOOPAKCHUE
m D, B (U, JI}.

11 TECTBI 10 TEME “TEOPUSA I'PA®OB. YACTb 5”
Teopema Ilyanxape. @ynoamenmanvhbvie Mampuybl ce4eHull U YuKios.

Kpamuadwue PacCcmosHusl U nymu 6 cemsx.

6. TECTBI IO TEME “MATEMATHYECKAS JIOTUKA. YACTD 4”
3akonvl u moacoecmaa 6 nozuke nepeozo nopsoka. llpedsapennuvie nopmanvhvie

dopmbl u 102uteckuli 8618600 8 102UKe npeduxamos. Mcuucnenue npeouxkamos.

6.1. 3amena CBS3aHHOM

TepeMeHHOM hinit KBaHTOpa
3aMUCHIBACTCA B BUJE

oa) dxdy P(x,y)= ydx P(x,y)
06) VxVyPxy)=VyVxPxy)
oB) VxF(x) V G= Vx(Fx) v G)
or) dxF(x) v G= Ax(F(x) v G)
on) dxF(x) A G= Ax(F(x) A G)
oe) dx F(x)= 3y F(y)

ox) dxF(x) A G= Ax(Fx) A G)
03) ~«(V x F(x)) = Jx ~F(x)

0k) ~dx F(x)) = V x ~F(x)

on) VxF(x)= VyF®y)

6.2. KommyTaTuBHbIE CBOMCTBA
KBaHTOPOB 3aITMCHIBAIOTCS B BUE

ma) VxF(x) v G= Vx(F(x) vV G)
06) dxF(x) v G= Ax(F(x) v G)
oB) VxF(x) A G= Vx(F(x) A G)
or) dxF(x)= 3y F)

on) dx3y P(xy)= FyIx P(x,y)
oe) VxVyPxy) = VyVxPxy)
ox) AxF(x) A G= Ax(F(x) A G)
03) ~«(V x F(x)) = Jx ~F(x)
0K)~(dx F(x)) = V x ~F(x)
on VxFx) = VyF®y)
6.3. luctpuOyTUBHBIC  CBOWCTBA
KBAHTOPOB 3aIACHIBAIOTCS B BHIIE
ma) VxF(x) v G= Vx(F(x) vV G)
06) VxF(x) A G= Vx(F(x) A G)
oB) dx F(x)= 3y F()
or) dx3y P(xy)= Ay x Px,y)
on VxVyPxy) =VyVxPyy)
oe) dxF(x) A G= IAx(F(x) A G)
oK)~V x F(x)) = I x ~F(x)
03)~(dx F(x)) = V¥ x ~F(x)
ok) VxFx)=VyF®y)
on) dxF(x) v G= Ax(Fx) v G)
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11.1. Anroputm JetkeTpol
COJICP)KUT OJJHO OrpaHHYEeHHEe - Beca
IyT TOJDKHBI OBITH

0a) TOpPOBHY IIOJIOXKHUTEIBHBIMA H
OTpHULATEIHHBIMU

0 0) MONOXKUTEIBHBIMU

O B) OTpUIATEILHBIMHU

11.2. O0mmii MOaX0A K PEIISHUI0
3aa4 0 KpaT4aiIieM IyTH ObUI pa3BUT
aMEPUKAHCKHM MAaTEMaTHKOM

Puuapnom  bennmanoM, — KOTOpBIi
MPEATIOKWI Ha3BaHWE JUHAMHYIECKOC

] |

11.3. 3agaua o xpaT4daiilieM MyTH -
YACTHBIM Cllydail cllelyIomen 3a1aqyu:
HaTH B 3agaHHOM rpade IyTH,
COEAMHSIIONINE IBE 3aaHHbBIC BEPIIMHBI
W JOCTaBISIIOIINE MHHHUMYM  WJIH
MakCUMyM HEKOTOpOW af| |
(bYHKIMH, OTIpEe/Ie/ICHHON Ha ITyTAX.

11.4. 3agaya o xpaTyaiilieM MyTH -
YACTHBIM Cllydail cllelyIouen 3a1aqu:
HaliTh B 3agaHHOM Tpade myTH,
COCIMHSIONTNE /IBE 3aaHHBIC BEPIITUHEI
U JOCTaBISIIONINEC MHHUMYM WA
M| | HEKOTOPOI aTAUTUBHON
(bYHKIMH, OTIpE/IeICHHON Ha ITyTAX.

11.5. Anroputm [efikcTpbsl 4acTo
HA3bIBAIOT AJITOPUTMOM PACCTAHOBKH

M|

11.6. Metku B
JIeWKCTphl MOTYT HaXOAUTHCA B JABYX

AJIropuT™MeE

COCTOSIHHSIX - OBITH B| | wm
MTOCTOSTHHBIMU.

11.7. IlpeBpaiieHue ~ MeTKH B
anroputMme J[eWKCTpbl U3 BPEMEHHOU B
MIOCTOSIHHYIO O3HayYaer, 4TO
KpaTJaiiinee pl | oT
BEpUIMHBI § JI0 COOTBETCTBYIOILICH
BEPIIMHBI HANIEHO.

11.8. Aaroputm JerkcTpol
COCTOMT U3
0 a) OJHOTO
O 0) n1Byx
0 B) Tpex
O T) 4eThIpex
JTAaIoB.

11.9. B anropurme JleitkcTpb
CHavaia
O a) HaXxOAWTCS IUIMHA Kpardaifiero
MyTH
O 6) cTpoUTCS MYTh OT CTapTOBOM
BEPILIUHBI 0 KOHCUHOU

41



10.21. Beakoe nepeBo € 4HCIOM
BepIIMH 7 >2 WMEeT, 10 MeHbLIEH

Mepe, naBe BuUcAsuHe (K| )]
BEPILIMHEL.
10.22. Ileatp  moboro  aepeBa

COCTOHUT W3 OJIHOW WIIH JIByX CMEXHBIX
B |

10.23. Marpumeit K| \
K(G) mpocroro rpada G Ha3bIBaeTcs n
X 7 — MaTpHLa C 2IEMEHTAMH K,

-1, ecnM BEpIIMHBI X;, X; CMEKHBIE;
0, ecu BEPIIMHBI X;, X; HE CMEKHBIE;
deg(x;), ecnu i =j.

10.24. B opueHTUPOBaHHOM JIepEBE
y] | BepmmHBI v — 3TO ATUHA
IIyTU OT KOPHS JepeBa 10 BEPIIUHBI V.

10.25. BeicoTa OpuUEHTHPOBAHHOTO
JepeBa — 3TO JJIMHA CaMOr0 JJIMHHOTO
IIyTH OT KOPHSA 0 J| B

10.26. m-apHBIM

OpHEHTHPOBAHHBIM JIepEeBOM

Ha3bIBACTCSI TAKOE OPUEHTHPOBAHHOE
JIepeBO, B KOTOpOM outdeg(v) < m s
KaXJOH ero BepmuHbl V. Takum
o0pazom, p| | umeer He Oonee
M CBIHOBEH.

10.27. IToaHbIM
OpPUCHTUPOBAHHBIM

m-apHBIM
JEepeBOM
HAa3bIBAaeTCsl TAaKOE OPHEHTUPOBAHHOE
JIepeBo, B KOTOpOM outdeg(u) = m aius
KaXJOH  ero  BEpmIMHBI Vv, He
SIBJISOILCHCS JIUCTOM, M KaXKIblil JUCT
HaxOMUTCS Ha OTHOM U TOM K€ YPOBHE.
Takum o0pazoM, KaxIbIil p| |

AMEET B TOYHOCTH M CHIHOBEH.

10.28. m-apHOE OpPHUEHTHPOBAHHOE
JIEPEBOM  BBICOTBI /1

I

Ha3bIBACTCS
(monHBIM, WM
MOYTH  TOJHBIM), €CIH  ypPOBEHb

Ka)XJI0TO JINCTA paBeH i wiu A - 1.
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6.4. 3akonsl e Moprana s
KBAaHTOPOB 3alUCHIBAIOTCS B BHIC
oa) VxF(x) V G= Vx(F(x) vV G)
06) VxF(x) A G= Vx(F(x) A G)
oB) dx F(x)= dy F()
or) dx3y P(xy)= Ay x P(x,y)
on) VxVyPxy) = VyVxPy)
oe) dxF(x) A G= Ix(Fx) A G)
oK)~V x F(x)) = Jx ~F(x)
03)~(Jx F(x)) = V x ~F(x)
ok) VxFx)= VyF®y)
on) dxF(x) v G= Ax(Fx) v G)

6.5. Kakue u3 mnepeduciIeHHBIX
HWXKXE PaBCHCTB CHPaBCIAJIMBBI  UIA
KBaHTOPOB
oV xF(x) A YV xH(x)=V x(F(x) A H(x))
oV xF(x) vV Y xHx)= V¥ x(F(x) V H(x))
oJxF(x) v AxHE) = Ax(FE) V HEx))
odxF(x) A AxH(Ex) = T x(F(x) A Hx))

6.6. Kakne W3  MepedncIIeHHBIX
HWIKEC PABCHCTB HECHPABCIJIUBBI JISA
KBaHTOPOB
oV xF(x) A YV xHx)= V¥ x(F(x) A H(x))
oV xF(x) vV YV xHx)= V¥ x(F(x) V H(x))
odxF(x) v AxHE) = Ax(FE) V Hx))
odxF(x) A AxH(Ex) = T x(F(x) A Hx))

6.7. 3ameHa CBSI3aHHOM
HepeMeHHOﬁ B JIOTUKEC MPEAUKATOB
O0asupyeTcsi Ha TIpaBHie, KOTOpOE
TJ1acur, 4qTo HUKaKasa CB06OIlHa$I

TIepeMeHHass B JTI000H JacTu (HOpMYJIbI
HE JOJDKHA IIOClie IepPEUMEHOBAHUSA
0Ka3arbCs

O a) CBSI3aHHOM

0 6) cBOOOIHOM

6.8. ®opmyna F' B oruke mepBoro
nopsiika HaxoAuTCs B I \
HopMaibpHOU (opme (ITHD) Torma m
TOJIBKO TOT'/Ia, KOTJIa OHa MOJKET OBITh
npeacrasiera B Buae  (Qpx)...
(Ox,)(M), toe kaxmoe (Oxy), i=1,...n
ectb wmn (Vx), wm (dx), a M —
¢dopmMyna, He comepiKalias KBaHTOPOB.
[puaem (Qyx)... (QOnx,) Ha3BIBaeTCA
npeduxcomM, a M — marpuuei Gopmyisl
F.

6.9. ®opmyna F' B noruke mepBoro
MOpsiIKA HAXOIUTCS B IPEABAPCHHOMN
HopMaibsHOU (opme (ITHD) Torma m
TONILKO TOT/Ia, KOTJIa OHa MOXET OBITh
mpencraBieHa B Buage  (QOix))...
(Ox,)(M), toe kaxmoe (Qx;), i=1,...n
ectb wmn (Vx), wm (dx), a M —
¢dopmyna, He comeprKaimas KBaHTOPOB.
[Mpuaem (Qyx)... (Q,x,) Ha3bpIBaeTCA
| , a M — wMarpuueit
dhopmyitel F.

6.10. Dopmyna F B JIOTHKE

[IepBOro  MOpsAKAa  HAXOIUTCS B
MpeBapeHHON  HOpMaNbHOH  (opMme

(ITH®) Torma m TOJBKO TOTHA, KOTIA
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OHa MOJET OBbITh MPEJCTaBlICHa B BH/IC
(Qx1)... (@wxn)(M), Tre kaknoe (Opx:),
i=1,.,nects uma (V x), mma (Ix), a
M - c¢opmyna, He cojaepxamias
kBaHTOpoB. Ilpuuem (Qix;)... (Q.x,)
HaspiBaeTcst mpeduxcom, a M —
M| | opmyter F.

6.11. Jlns
BBIPQKCHUH MPOU3BOJILHON (OPMBI B

peoOpa3oBaHUs

HpEeIBAPEHHYI0 HOPMAIBHYIO (opMy
HEOOXOANMO MOOYEPETHO BBIMOIHUTD
CJIeIYIOIIHE Talbl TPeoOpPa30BaHUs:

— HCKJIIOYUTH JIOTHYECKHE  CBS3KHU
3| | ¥ UMIITHKAITUH, BBIPA3HB
uX dYepe3 Olepanud JAW3bIOHKLUH,
KOHBIOHKIIUH ¥ OTPULIAHHUS;
—  ONYCTHTb  3HaKM  omepauuit
OTPULIAHMS  HENOCPEICTBEHHO  HA

TIPEANKATEI, UCTIONB3YS 3aKOHBI
JBOWHOTO OTPUIIAHUSI M 3aKOHBI [€
Moprana;

— IpH HEOOXOIMMOCTH TIEPENMEHOBATH
CBSI3aHHBIC IIEPEMEHHBIC;

- BBIHECTH KBAaHTOPBl B  HAaJajlo
(bopmybl,
COOTBETCTBYIOIINE 3aKOHBI.

HCIOJIb3YA

6.12. Jlns
BBIPAKEHUH MPOU3BOJILHON (OPMBI B

peoOpa3oBaHUS

MPEABAPEHHYI0 HOPMAaIbHYI0 (HopMy
HEOOXOIUMO TOOYEPEITHO BBITIOTHUTH
CJIEYIOIIHE JTAIbI IPe0Opa30BaHUs:

— HCKJIIOYUTH JIOTHYCCKHUC  CBJ3KH

9KBUBAJICHIIHH U u| l,
BBIpA3MB WX  Yepe3  OIepamuu
JU3BIOHKIINY, KOHBIOHKIIUY u
OTPHIIAHNS;

—  ONyCTUTb  3HaK{H  oOIepauui

OTpHULIAHUA HETTOCPEACTBECHHO Ha

MpeaUKaThl, UCHONb3YS 3aKOHBI
JBOWHOTO OTPHUIIAHUS M 3aKOHBI [€
Moprana;

— NpH HEOOXOIUMOCTH TIEPENMEHOBATH
CBSI3aHHBIE IEPEMEHHBIE;

— BBIHECTM KBAaHTOpPBI B  Ha4dallio

(dhopmyIbI, UCTIONB3YS
COOTBETCTBYIOIINE 3aKOHBI.
6.13. Ilyisa peoOpa3oBaHUs

BBIPKCHUH IPOM3BOJIBLHOM (DOpMBI B
MIpeaBapeHHYI0 HOPMAaJbHYIO (opMy
HEOOXOANMO MOOYEPETHO BBIMOIHUTD
CJIEYIOIIHE ATAIBI TPeoOpa30BaHuUs:

— HCKJIIOYUTH JIOTHYECKHE  CBSI3KH

SKBHBAJICHIIHI u MMIUTAKAITHH,
BBIPa3UB Ux  yepe3 onepanuu
TU3BIOHKIIN, KOHBIOHKITHA u
OTpULIAHUS;

- OIyCTHUTh 3HAKHU oneparui

OTpHULaHUA HCIOCPEACTBECHHO Ha

IIPEAUKATEI, HCIOJIB3Ys 3aKOHBI
ﬂBOfIHOFO OTpUILlaHWA W 3aKOHBbI 1€
M I

— Ipu H€O6XO[[I/IMOCTI/I NepeuMCHOBATh

CBA3aHHBIC ICPEMCHHBIC,
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10.8.Tpad ¢ xpomMaTHUECKUM
gucioMm y(G) = | | HasbIBaeTCs
JUXPOMATHYECKHM.

10.9. Besikast packpacka G IByMs
KpackamH pa30HMBaeT BEPIIUHBI HA J[BA
OJHOIIBETHBIX MHOXecTBa X/, X2,
BHYTPH KQXJOT0 U3 KOTOPBIX BEPIIUHEI
MIOTIapHO
O a) HECMEXKHBI
0 0) CMEXHBI.

10.10. Teopema (Kénur). I'padp G
SIBIISICTCS TUXPOMATHYCCKUM TOTJAa H
TOJBKO TOT[A, KOTJa BCE €ro IMKJIbI
HUMEIOT
0 a) HEYETHYIO
O 0) yeTHyIO
JUTUHY .

10.11. I'pad K;; nMeeT
XPOMAaTHYECKOE YHCIIO PABHOE | |

10.12. o a) Kamapunbs
0 6) Kimka
o B) [Tupyer
or) Amton,
— nmo0oii mosHbI noarpad rpaga G.

10.13. JlononHutensHeIM K Tpady
G = (X, Y) HaspBaerca rpap G' =
(X,Y') c TeM ke MHOXXECTBOM BEpIIHH,

10.14. KnmaoBoe | (umm
wiotHocT) p(G) — 4YHCIO BEPILUH
CcaMOM MOIIHOM KIIUKH.

10.15. Cesizupiii Tpa 7T ©Ge3
LUKJIOB HA3bIBACTCS i |.
10.16. 'eneanoruueckoe  JI€pPeBO

OTHOCHTCS K
0 a) HCOPHUCHTHUPOBAHHBIM
0 6) OpPHEHTHUPOBAHHBIM

JIEPEBbBSIM.
1017. lns rpaga G ¢ n
BEpIIMHAMHU u m pebpamu

PaBHOCHIIBHBI CIICAYIOIIAE CBOWCTBA:
1. G cBsI3¢H 1 HE UMEET IIHUKIIOB.
2. G cBSI3€H, U YHCIO €ro BEpLIUH 1 =

3. G He COACPKUT LUKJIOB U 11 = | |-

10.18. Eciu rpadp G — nepero, TO
G He
nobaBiieHue pedpa MEXIy JTHOOBIMH

COIEPXUT  ITUKIJIOB,  HO

JABYMs HCCMC)XKXHBIMU BEpHIMHAMHA

MIPUBOJIUT K MOSBJICHUIO II| |
10.19. Eciu rpad G — nepeBo, TO
G CBsI3CH, HO TEPSET 9TO CBOMCTBO TPH

yIaJICHUH JH000TO p| B

10.20. Eciu rpadp G — nepero, TO

noronHsromui G 1o 1| | rpacdha. |m0OBIe ABE  pa3IMYHBIE  BEPUIMHEI
rpada G COCAMHSCT CAWHCTBCHHAS
1| I
39



9.20. Jlns JI0Ka3aTeIbCTBA

HU30MOP(PHOCTH JIBYX
HEOPUEHTUPOBAHHBIX rpados
JIOCTATOYHO BBIMTOJTHUTH N

IOJICTAHOBOK ~ OJHOW W3 MaTpunbl

CMCEXHOCTH C HOCHCIIyIOIIICﬁ

MIPOBEPKOI paBeHCTBa APYTrod MaTpHIle
cMexHocTd. Ecnmu umcno BepumivH B
9THX rpadax paBHo 7, TO N=| |

10 TECTBI IO TEME “TEOPUSA I'PA®OB. YACTD 4”

Packpacku. [lepegvs.

10.1. I'pad
il |, ecii OH yKJagbpIBaeTCs 1a

Ha3bIBACTCA

IIJIOCKOCTh 0€3 mepecedeHus peodep.

10.2. 3amagya  packpacku  CTpaH
reorpaduyeckoii  kaptel  (oOmacreit

miockoro rpada () SKBUBAJICHTHA
3aaue packpacku BEPIINH
TEOMETPHUYECKH I | rpaga

G, TaKXe TUIOCKOTO.

10.3. 3amaua  packpacku CTpaH
reorpaduueckoii  kaptel  (oOmacreit
wiockoro rpada () OSKBUBAICHTHA
3ajade packpacku BEpIINH
T€OMETPUUYECKH JBOMCTBEHHOTO rpada
G, taxxe wiockoro. IIpu 3TOM yciioBue
NPaBWJIBHOM  PAacKpacKh  BEPILUH
COCTOMT B TOM, 4YTO cMexHble (B G)
BEpLIMHBI TPUOOPETAIOT
0 a) pa3TunIHbIE
0 0) OTMHAKOBBIC

aBCTa.

10.4. TIpon3BOIBHBIN (me
00s13aTeNbHO  IUIOCKUA W CBS3HBIN)

rpad G Ha3bIBaCTCS -
packpanimBacMbIM (wmm r -
q [), ecmm oH nomyckaer

NPaBWIBHYIO packpacky BEpLIMH T
KpacKaMH.

10.5. MunaumansHOE YHCII0
L[BETOB, HEOOXOANMOE ISl IPaBHIBHON
packpacku BepuiH rpada G(min r)
Ha3bIBacTCS  X| | uuciaom
x(G).

10.6. Ectm XpoMaTu4eckoe 4YHCIIOo

xG) = |
(cocTOUT M3 M30JMPOBAHHBIX BEPIIHH;

|, To rpad G He umeeT pebep

METIIU B BOIPOCaX PAacKpacKd BEPIINH
HE YYUTHIBAIOTCSA).

10.7. Besxoe
XPOMAaTHYECKOE YUCTIO

JIEPEBO HMeEET
paBHOe
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— BBIHECTM KBAaHTOpPBI B  Ha4dallio

(dhopmyIbI, HCTIONB3YS
COOTBETCTBYIOIINE 3aKOHBI.
6.14. Iy peoOpa3oBaHUs

BBIP&KCHUH IPOM3BOJILHOM (DOpMBI B
MpeIBapeHHYI0 HOPMAaJbHYIO (opMy
HEOOXOANMO TOOYEPETHO BBINOIHUTD
CJIEYIOIIHE ATAIBI TPeoOpa30BaHuUs:

— HCKJIIOYUTH JIOTHYECKHE  CBS3KH

SKBHBAJICHINHI u UMIUTAKAIHH,
BBIPa3UB ux  yepe3 onepanuu
TU3BIOHKIINY, KOHBIOHKITHA u
OTpULIAHUS;

- OIyCTHUTh 3HAKHU oneparui

OTpHULaHUA HCTIOCPEACTBECHHO Ha

HpeIMKATHI, UCTIONB3YS 3aKOHBI
JIBOWHOTO OTPUIIAHUS ¥ 3aKOHBI [I€
Moprana;

— MpH HEOOXOIMMOCTH TIEPEUMEHOBATh
CBsI3aHHBIC IEPEMEHHBIC;

— BBIHECTH K| | B Hayaio
(hopMyIIBI,
COOTBETCTBYIOIINE 3aKOHBI.

HCTIONB3YS

6.15. Jlnsa
BBIPKEHUI MMPOU3BOJILHOMN (POPMBI

npeoOpa3oBaHus

B 1| | HopManbHYIO (hopMy
HEO0XOMMO II00YEPEHO BBIOIHHUTH
CJIEYIOIIE JTAllbl TPe0Opa3oBaHMs:

— HCKIIOYHTb JIOTHYECKHE CBS3KH

9KBUBAICHIHI u HUMILTAKAIH,
BEIpa3uB ux  gepes orepaumn
JIU3BIOHKIINH, KOHBIOHKITHA u
OTpHIIaHUS;

- OIyCTHUTh 3HAKHU oneparui

OTpHULaHUA HCIOCPEACTBECHHO Ha

MIPEIUKATEI, HCTIONB3YS 3aKOHBI
JIBOMHOTO OTPHLAHWS W 3aKOHBI Jie
Moprana;

— TIpU HEOOXOAMMOCTH MEPECUMEHOBATH
CBSI3aHHBIC TIEPEMEHHBIC;

— BBIHECTM KBAHTOPHI B  HAaYalo
(hopMyIIBI,
COOTBETCTBYIOIIUC 3aKOHBI.

HCTIONB3YS

6.16. IIpaBuiio ynaneHust KBaHTOpa
BCCOOIIHOCTH 3aIICHIBACTCS B BUIC
oa) Vx F(x)

F(¢) nns npousBosibHOTO ¢ € D
06) dx F(x)

F(c) nns mexkoroporo ¢ € D
o B) F(c) anst npousBonbHOTO ¢ € D

V x F(x)
o) F(c) s HekoToporo ¢ € D

6.17. IlpaBuiio ynaneHust KBaHTOpa
CYIIECTBOBAHUS 3aIIUCHIBACTCS B BUJIC
oa) Vx F(x)

F(¢) nns npousBosibHOTO ¢ € D
06) dx F(x)

F(¢) nns nekoroporo ¢ € D
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0 B) F(c) nnst mpou3BOJIBHOTO ¢ € D
Y x F(x)
o 1) F(c) mis Hekoroporo ¢ € D

6.18. IIpaBuiio BBeIEHUS KBaHTOpa
CYyIIIECTBOBAHMS 3aIIUCHIBACTCS B BUAEC
oa) Vx F(x)

F(¢) nns npousBosibHOTO ¢ € D
06) dx F(x)

F(¢) nns nekoroporo ¢ € D
0 B) F(c) st mpou3BOJIBHOTO ¢ € D

Y x F(x)
o) F(c) mis Hekoroporo ¢ € D

6.19. IIpaBwiio BBeIeHHUS KBaHTOpA
BCCOOIIHOCTH 3aMKCHIBACTCS B BUJC

oa) Vx F(x)

F(¢) nns npousBosibHOTO ¢ € D
06) dx F(x)

F(c) nns mexkoroporo ¢ € D
o B) F(c) anst npousBonbHOTO ¢ € D

V x F(x)
o) F(c) s HekoToporo ¢ € D

6.20 B wucumcneHum mpeauKaToB
npaBuio  0606menus (V' -BBeneHus)
UMeeT BUA
oa) F— Gx)

F — YV xG(x)

06) G(x) > F

dxG(x) - F

6.21 B wucuucneHuu mNpeauKaToB
NpaBuIIO 7 -BBEICHUS UMEET B/
oa) F— Gx)

F— YV xG(x)
o0)Gkx)—F

dxG(x) - F

6.22 B ucuucineHuu mNpeauKaToB
JIOKa3bIBAaCTCs CIEAYIOIMas TeopeMa

¢dopmyna

MpEeANKaToB

Besxkas JoKaszyemas
HUCUYHNCIICHUA

TOXCCTBECHHO H| |.
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9.14. MaTtpuuia CMEXHOCTH JJis
rpada, m300pakeHHOTO Ha pHUCYHKE,
HAMeET BUJI

X; Xy X3 X4 Xs
B 7 I N T O
8 5 30 N I I o
S 2 30 | I I o
B 7 I O W T O O
B2 N O W I O

X,

Yo

9.15. Matpunia CMEXHOCTH  JIA
rpada, H300paKEHHOTO Ha pPHUCYHKE,
UMeeT BUA
X; Xy X3 X4 X5
(N O O I
o 525 N I O I O I
S = T O O O O

S 7% O O

X

<

EN

X

[

x,
- s

HEOPUEHTHUPOBAHHOTO rpada Gy

MAaTpHULbI A u Ay CBSI3aHbI
COOTHOIICHUEM
A+A4"=4,
3necy T — omeparus T|
MAaTPHIIBL.
9.17. I8  HEOPUEHTUPOBAHHOIO

rpada matpuma cMexxHoct 4 obnamaer
CJIeIyIOUIUM CBOWCTBOM

a;=a_
150)05%0

T
A=A

9.18.Tpader G = (X, ¥), G' = (X',
Y’) nzomop¢HbI, TOrAa U TOJIBKO TOT/A,
KOIZla OHH HMEIOT OJMHAKOBOE YHCIIO
BepUIMH, ¥ MaTpuna cMmexnoctu A(G')
monmy4daercss w3 wmarpuisl  A(G)

MOCJICA0BATCIIbHBIMUA TIE€PECTAHOBKAMU

CTPOK c OJHOBPEMEHHOM
[epecTaHOBKOM OJTHOMMEHHBIX
c |

9.19. I3 ompeneneHus MaTPHUIIBI
CMEXXHOCTH CJIEAyeT, YTO B3aMMHAas
3aMeHa HOMEPOB BEpIIUH X, X; B rpade
G TPUBOIUT K MEPECTAHOBKE MECTaMH
MEePBBIX JIByX CTPOK U OJHOBPEMEHHO
MEPBEIX JIBYX CTOJOIOB
B Mmatpunie A(G), m HaobopoT. Takoe

npeoOpa3oBaHue SIBJISIETCS
mpocTedmuM  H| | Hanm
9.16. [lns1 npon3BosIbHOTO oprpaga rpadom G.
G u COOTBETCTBYIOIIETO
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0 6) 30

oB)25

or) 15

o) 10

oe)s
9.6. DiinepoBa XapaKTepUCTHKA

J000T0 JiepeBa paBHa

oa)s

0o6)4

oB)3

or)2

onl

9.7.Tpad, vy
BEpIIMHBI HUMCIOT OJHY U Ty XK€

KOTOPOTO BCC

CTEIICHb, Ha3bIBACTCS
0 a) peryaspHBIM

0 0) IBYAOIBHBIM

O B) 3BE€3AHBIM

9.8. Bepuiuny, HE
NPUHAJISKAIYI0O HH OJHOMY pebpy,
HA3bIBAIOT:

0 a) BUCSYeH
0 0) oTaeIpHOM
O B) U30JIMPOBAHHOM

9.9. I'pad Iletepcona - 3T0 mpuMep
rpaga
0 a) TNIATOHOBOTO
0 0) ABYIOJIBHOTO
0 B) KyOM4YECKOTO

9.10. DiinepoBoit
XapaKTePUCTHKON Ha3bIBAIOT (HOPMYITY
BUjIa

oa) P-B
o 6) B-P
O B) B-P+I”

9.11. ITocnenoBarensHOCTH pebep,
B KOTOPOH KaXAbIC JBA COCEIHHX
pebpa wWMEIOT OOIyI0 BEpIIMHY, H
HUKaKoe peOpo He BcTpewaercs Oolee
OJTHOTO Pa3a - 3TO
O a) LUKJI
0 0) myTh
O B) gopora

9.12. B MOCKUTHOI CEeTKE POBHO
100 y3enkoB, mOOBIe [Ba y3elKa
COEIMHEHBl  OTHENIbHOM  HUTOYKOH.
CKOJIBKO BCETO HUTOYEK?
oa) 950
o 6) 1000
o B) 2050
or) 3950
o a) 4950
o e) 5000

o k) 5050

9.13. Kakoii
o00J1ajlaeT MMHUMAILHEIM KOJIMYECTBOM

CBS3HBII rpag

pedep?

O a) TIOJTHBIN
0 0) aepeBo
0O B) IIUKJIT
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7 TECTBI 1O TEME “TEOPUS T'PA®OB. YACTH 1”
Hcmopuueckue 3ameuanus. Tunuunsie 3adauu. HeopuenmupogaHnivie epagul u

MePMUHON02UAL.

7.1. HeopueHntupoBanublii  rpad
Ha3bIBacTCS | |, ecniu oH He
HUMeeT TeTelb U Jiobas mapa BeplluH
coeinHeHa He Oojee 4YeM OJHUM

pedpomM.

7.2. Tlpoctoi rpad Ha3wpBaeTCA
hil |, ecnmu Kaxknas mapa BEpLIMH
coerHeHa peOpoM.

7.3. JlonomHeHUEM MIPOCTOTO
rpada [ HazeBaercs rpad [,
HUMEIOIMH Te € BEepIIMHBI, a €ro
pebpa siBisiroTcsl JonosnHeHueM /I 710

m__ | rpada.

7.4. T'pad HaszpIBaeTCs TUIOCKHM (
ol [), eciim oH MoxeT OBITH
n300pakeH Ha IIOCKOCTH TaK, YTO BCE
nepeceyeHuss pedep SIBISIOTCS  €To
BEpIIMHAMHU.

7.5.Ecnu  BepmiMHBI X U Y
COCJIMHEHBI PeOPOM U, TO TOBOPST, YTO
BEPIIUHEI X, } C| |, a pebpo u

HWHIUACHTHO BEPpUIMHAM X U ).

7.6.Ecnn  BepumHBI X H Yy
COEeIIMHEeHBI peOPOM U, TO TOBOPAT, YTO

BEpIIMHBI X, y CMEXHbIE, a pedpo u
u| | BeplvHaM X 1 y.

7..1Ba  pebpa
CMEXKHBIMH, €CIIH OHH HMEIOT OOILYI0

Ha3bIBAKOTCs

B |

7.8.C|___ | BepmmHbl rpada
Ha3bIBAETCS KOJIMYECTBO pebep,

UHIIUJCHTHBIX ,HaHHOﬁ BCpIINHC.

7.9. Bepmimna rpada, uMeromas
CTENEHb 0, Ha3bIBAETCS
| |, a ecmm creneHp ee
paBHa 1, TO Takas BepLIMHA Ha3bIBACTCS

BHCSTUECH.

7.10. Bepunna rpada, uMeromas
CTENeHb 0, Ha3bIBAETCS
W30JIMPOBAaHHOM, a €CJIM CTENeHb ee
paBHa 1, TO Takast BepIInHA Ha3bIBACTCS
B| |-

7.11. I'pad Ha3bIBaECTCs
MMOMEYCHHBIM (WM  TIepe| D,
€CJI €r0 BEPINUHBI OTIUYAIOTCS IPYT

OT Apyra KaKIMH-ITH00 TOMETKaMH.

7.12. IyTs (M|
=X, U, D)

|) Ha Tpade
orpezensercs
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[MOCACIOBATEILHOCTBIO  BEPIIMH U
peOep X Uy Xous X3 ... XylhyXps 1,

rne x; € X, u; € U. Pebpo u;
COCIMHSIET BEPIIMHY X; C BEPIIMHOU
Xi+;, T.€. BBINOJHIETCS OTHOIIEHHE

UHIUICHTHOCTU D(X;, U, X;41).

7.13. MapupyT Ha3bIBAETCS
jig| |, ecmm Bce ero pebpa
pa3IHYHEIC.

7.14. Mapupyt Ha3bIBAETCS
3| |, ecrm x; = X,4;.

7.15. 3aMKHYyTas 1€ Ha3bIBaeTCS
o |

7.16. Llens Ha3biBaeTcs I l,
ecnM  HEe  CONEPXUT  ONMHAKOBBIX
BEpILIYH.

7.17.IIpocrass 3aMKHyTasi L€Mb
Ha3bIBAETCSI MTPOCTHIM II| |

7.18.T] | LETBIO
Ha3bIBaETCS npocrast LIeTIb,

coJieprKkariasi Bce BEpUIMHBI rpada.

7.19. 'aMHIETOHOBBIM LIUKJIOM
HAa3bLIBACTCS MPOCTOM LHKII,
COJIepIKAIITHiL BCe B| | rpaga.

7.20. T'pad =X U o)

Ha3bIBAETCS CBS3HBIM, €CJIM I BCEX X,
y € X cymecTByeT IMyTh U3 BEPIIMHBI X

B BEpIIMHY V (BEPIINHEI X U J CBSI3aHBI

M ).

7.21. CBsA3HBIH OPUEHTUPOBAHHBIN
rpad) Ha3pIBaeTCd CHIBHO CBS3HBIM.
Oprpad HasbIBaeTcst €1abo CBS3HBIM,

ecnu COOTBETCTBYIOIIHMI eMy
HEOPHEHTHPOBAHHBIN rpad
(urHOpHpYETCS O] | pebep)
CBSI3HBIH.

7.22. CBsi3HbII
HEOPUEHTUPOBAHHBIA  AlUKJIMYECKHUI
rpad Ha3bIBaETCS JCPEBOM, MHOXKECTBO

JIlepeBbEB HA3BIBACTCA JI| |.

7.23. Koneunsim | |
Ha3biBaeTcs Tpovika I'= (X, U, @), rue
X — KOHEYHOE MHOKeCTBO BepiuH; U —
KOHEYHOE MHOXKECTBO pedep (ayr); @ —
OTHOIIICHHE MHIUACHTHOCTH;
XNU = @. OTHOUIeHNEe UHIUAECHTHOCTH
D SIBJISIETCSI TPEXMECTHBIM
otHomeHueM D(x, u, y),Tnex,y € X, u
e U,

BBINOJHATHCS (OBITH MCTUHHBIM), JIHOO

KOTOpOE  MOXeT  JIH0O

HE BBIMONHATHCS (OBITH JIOKHBIM) |
YAOBJIETBOPSICT CBOMCTBAM:

7.24.7'1 = (X1L,UL,@l)n 2 = (X2,

U2, @2) HazpBawTcA H| |
(I'I=I'2), ecimm cCymecTBYIOT JBa
B3aMMHO OJTHO3HAYHBIX COOTBETCTBHS ¢
Xl— X2 u y: Ul — U2,

30

COOTHECEHHBIN rpad

SBIISICTCS | CYIIECTBYET

OPUEHTUPOBAHHBIN

cBs3HBIM.  OpueHTHUpoBaHHBIM  Tpad | 1] |nzasb.

HAa3bIBAaCTCS CHIIBHO CBSI3HBIM, €CIIH I
mo0ol mapel BepmmH a, b € V.

9 TECTBI 11O TEME “TEOPUS TPA®OB. YACTD 3”

Mampuya cmexcnocmu. Hzomopdusmol.

UHYUOCHYUIL.

Onepayuu nao epagamu. Mampuya

9.1. Cxonmbko pEOGep B  IOJHOM
rpade ¢ 20 BepmuHAME?
oa) 160
06) 170
oB) 180
or) 190
o m) 200
oe)210

9.2. Ckomnpko Bcero pédep B rpade,
CTCIICHU BEPIUH KOTOPOTO PABHEI
3,4,5,3,4,5,3,4,5,4?

monHoro rpadga ¢ 15 BepmuHamwy,
9TOOBI OH MEepecTall OBITh CBA3HBIM?

oa)l
o6)7
OB)8
or) 14
on 15
oe)l8

9.4. B cene besmomoBka 9 moMoB.
W3 Kaxmoro moma TSIHETCS YeThIpe
IUIaHTa K YeTBIPEM JPYTHM JIOMaM.

oa)l0 CKOJTbKO TIJIAHTOB B JicpeBHE?
oo6)12 oa)g
oB) 14 oo)l6
or) 16 oB) 18
on 18 or) 36
oe)20 o o) 45
o x) 22
o3)24 9.5. UeMy paBHa cyMMa CTeleHel
BXOJ[a BCEX BEPIIHUH rpada, eciau CyMMa
9.3. Kaxoe MHUHHMAJIBHOE | CTETICHEH BBIXOa BCEX BEPIUMH paBHA
KOJIMYeCTBO pEOep HyXHO yOparh u3|45?
oa)45
35



8.14. Ha pucyHke oprpad uMeer CTOK B
BEpIINHE

oa)v0

oo)vi

OB) V2

or)v3

on) v4

8.15.Ha pucynke oprpadp umeer
HCTOYHHUK B BEPIIMHE

0 a) vl

oo)vi

0 B) v2

or)v3

o n) v4

8.16. Ha pucynke oprpadp umeer
CJIEYIOIME CTEIICHN BX0/a/BbIX0/a
indeg(v0)=| | outdeg(v0)=|__|

8.17. Pazmeuennslii rpadp G = G(V,L,E)
MIPEICTaBIIsIEeT coboit MHOECTBO
BEpUIMH V), MHOXECTBO M| | L n
MHOXeCTBO E, KoTopoe sBIseTCS

MOJAMHOXKECTBOM Vx L x V.

8.18. OpueHTUpOBaHHBIN rpag
G'(V'E") Ha3bIBACTCS
OpPHEHTHPOBAHHBIM | |

opuentupoBanHoro rtpadpa G(V, E),
obosnavaercas G'(V,E') < G(V, E),
eciu V' C V um E' C E. Takum

obpazom, kaxmas BepmuHa B G’
sBIsieTCS BeplIMHOW B G M Kaxzoe
OpHeHTUpOBaHHOE pedpo B G’ ABiseTCS
OpPHEHTHPOBaHHBIM peOpoM B G.

8.19. OpueHTHPOBaHHBIN MyTh U3 @ B b
3amaercs MIOCJIEI0BATEIHHOCTHIO
B | vovivavs...v,, THe @ = vy, b
=v, u (U, v) mma 1 < i < n —
opueHTUpOBaHHOe  pebpo.  JimHOM
OpUEHTHPOBAHHOTO ITyTH HAa3bIBACTCS

KOJIMYECTBO OPUCHTUPOBAHHBIX p€66p,

|
indeg(vl)=|__| outdeg(vl)=|__| BXOMAIIX B ITyTh
indeg(v2)=|_| outdeg(v2)=| | yib:
indeg(v3)= tdeg(v3)=
Z djgg 4j: :_ ZZt dzg?j 4j: :_: 8.20. OpuentupoBannsiii rpad G(V, E)
& — & — Ha3bIBAETCSL  CBA3HBIM, €CIH  €ro
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COXpaHAOIIHE OTHOIICHUEC

HHIUICHTHOCTH:
DP2(p(x1).y(ul).p(yl)) =
@I(xl,ul,yl).

W3  ompenmeneHus — ciegyer, — 4TO
n3oMop pHbIE rpadsl MO>KHO

OJIMHAKOBO M300pakaThb rpa)MuecK U

OTJIMYaThCS  OHH  OyAYT  TOJIBKO
METKaMH BEPIIUH.

7.25. T'pad HA3bIBACTCS
opueHTHpOoBaHHBEIM (| [rpad), ecimm

KaXXa0€ €ro p€6p0 OPUECHTUPOBAHO.

WHorna yA00HO mpeoOpa3oBaTh
HEOPHECHTHPOBAHHBIN rpad B
OPUEHTUPOBAHHBIM — 3aMEHON Ka)KJ0TO

HEOPUEHTHUPOBAHHOTO pebpa  mapoi

OPHUEHTUPOBAHHBIX pebep c
IIPOTUBOMON0KHOIN OpUEHTAIUEH.

7.26.|  |rpadom Trpadha I'=(X,
U, @) naspiBaetcs takoi rpad I'= (X',
U, @) 4gro XcCX, UcCU.
O6o3navator ' C 1.

7.27. I'pad
Tc| rpadom, ecmm B HeMm

Ha3bIBaCTCA

JIOITYCKAKOTCS METIN W KpaTHBIC pedpa,
T. €. JBE BEpPUIMHBI MOTyT OBITh
COeIMHEHBI 00JIee YeM OHIM pedpoM.

7.28. IlceBnorpad  Oe3  merens

Ha3bIBACTCS MY]| [rpacdhom
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8 TECTHBI 10 TEME “TEOPUS TPA®OB. YACTD 2”
Diineposvl yuxvl. Abcmpakmuvle epaghvl u ceomempuyecKue peaiu3ayui.

Opuenmuposannule zpagpui.

8.1. TTonHbIi rpad ¢ n BepmmHAMU
o0o3HauaeTcs yepes
oa) K"
oo6),K
oB)"K
or) K,
on) Kn)
oe)Kn

8.2. Ha pucyHke cneBa u300paKeH
rpad, KOTOPBIH obo3HagaeTcs

CJICAYIONM 06pa30M

-
Da)K, 06)K; oB)K, or1)Ks 0O
Ksoe)Kgox)Koo3) K yox)K;; O
m) K,

8.3. Ha pucynke cieBa u300paxkeH

Da)K, 06)K; oB) K, or)Ks 0On)
Ksoe)Kgox)Koo3) K yox)K;; O
m) K,

84.Tpap G = (V,E) wHaspBaeTcs

IBy| |, ecmm V' MoxHO
MPEe/ICTaBUTh KaK o0beanHeHne
HeTepeceKalomuXxcs MHOECTB,

cKaxkeM, V' = AU B, Tak 4TO KaXKI0e
pedpo umeer Bua {a, b}, rnea € Aub
€ B. Takum obpazom, kaxmoe pedpo
CBSI3BIBACT BEPIINHY U3 A C BEPIIUHOMN
U3 B, HO HUKaKWe JIBE IHHBI U3 A WA
JIBC BEPIIMHBI W3 B HE SBISAIOTCA
CBSI3aHHBIMH.

8.5. JIBynonpHBI  Tpad Ha3bIBaeTcs
il | nBymomsHbIM Tpadom K, ,,
ecni A CcOmepXUT m BepmuH, B
COJICP’KUT N BEPLIMH W JUIS KaXIOTro a
€ A,b € Bumeem {a, b} € E. Takum
oOpasom, s kaxnoroa € Aub € B

rpag, KOTOpBIH 0603HAYACTCS | 1y ooty CBsI3bIBAIOIIEE UX PEOPO.
CIIeYIONIAM 00pa3oM
8.6. Ha pucynke nBymonbHBIH Trpad
obo3Hauaerca Kak K| || |.
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8.7. Ha pucyHke nBymonbHBIA Trpad
obo3Hauaerca Kak K| || |.

8.8. Ha pucynke nBynospHBI rpad
obo3Hauaerca Kak K| || |

8.9. Ha pucyHke nBynosibHBIIH rpad
obo3Hayaerca Kak K| || |

8.10. OpueHTHpOBaHHBIA rpad WM
oprpap G, KOTOpHI 0OOO3HAUAETCS
yepe3 G(V,E), coctout u3 MHOXkecTBa V'
BEpIINH u MHOXECTBA E
YIOPSJOYCHHBIX MMap AJIEMEHTOB U3 V),
Ha3bIBAEMOTO MHOXXECTBOM
OpUCHTUPOBAHHBIX pedep WM MPOCTO
pebep, eciu TOHATHO, YTO Tpad
OpUCHTUPOBAH. DJIEMEHT MHOXKECTBA £
Ha3bIBACTCS OpPHEHTHPOBAHHBIM
peopom. Eciu (@, b)) € E, 10 a
Ha3bIBACTCS  HAYAJIBHOW  BEPUIMHOMN
pl
KOHeYHOH B| |

| (a, b), a b Ha3pBaeTcs

8.11. Pebpo (a, b) opueHTHPOBAHHOTO
rpaga oOoO3HauyaeTcsi Ha JAMarpamme
c| | 3 aB b. OTmMeTuM, 9TO B

npoctoM Tpade pedbpo mpeacTaBiseTcs
JIBYX2JIEMEHTHBIM ~ ITOJIMHOXECTBOM,
4T00Bl TOAYEPKHYTh, YTO OTHOIICHHE
CUMMETPUYHO, B TO BpeMs Kak B
OPHUEHTUPOBAHHOM rpade pedpo
NIPE/ICTABIICHO YIIOPSIOYEHHOI Napoii,
4T00Bl  AKIEHTHUPOBaTh  BAXKHOCTb
nopsiika ¥ To, 4to (a, b) MoXeTr ObITh

pebpom B oprpade, a (b, a) — HeT.

8.12. Ecim
opuenTupoBanHoro rpada G(V,E), Tak

(a, b) - pebpo

4YTO @ — HayajbHas BeplIMHA, a b —
KOHEYHas BeplnHa pedpa (a, b), Torna

| pebpy (a,
b). BepiinHa a Ha3bIBa€TCS CMEXKHOU K

BEPIIUHEI a U b H|

BepmmmHe b. BepmmHa b HaspiBaeTcs
TaKXKE CMEKHOW OT BEPIIHUHEI a.

8.13. CTeneHpr0 BBIXOJA BEPILIUHBL V
Ha3bIBACTCSI KONMYECTBO Ay, JUIA
KOTOPBIX VvV  SIBJISIETCS  Ha4yaJbHOU
BepIIMHON, o0o03Hagaercs outdeg(u).
CremeHbpl0  BXOAa  BEpIIMHBI Vv
Ha3bIBACTCSI KONMYECTBO Ay, JUIA
KOTOPBIX Vv  SIBISIETCS  KOHEYHOM
BepIINHOH, 0003Hauaercs indeg(v).
Ecnu indeg(w) = 0, TO BepmmHa v
Ha3bIBACTCS

O a) UICTOYHUKOM

0 6) CTOKOM

Ecmu outdeg(u) = 0, TO BepumHa u
Ha3bIBACTCS

O B) CTOKOM

0 T') HICTOYHUKOM
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