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OTKPBITBIE TPAHCITIOPTHBIE 3AJIAYMN.
3AJJAYHA C JOINTOJHUTEJBHBIMUA YC/IOBUSAMHU
1. eanb 3aHaATHS

HOJIY‘ICHI/IG HAaBBIKOB PCHICHUA OTKPBITBIX TPAHCIIOPTHBLIX 3aJ1a4 U
3aJla4 C JOIMOJHUTCIIbHBIMHA YCJIOBUSAMHA C ITIOMOIIIBbIO METOAA ITOTCHIINAJIOB.

3ananue. J[aHbl TpU TPAHCHOPTHBIE 33/a4M CIELUUAIBLHOIO BUJIA: C
M30BITOYHBIM CHPOCOM, U30BITOUHBIM MPEII0KEHUEM U OTPAHUYEHUSIMU Ha
OPOMYCKHYI0 CHOCOOHOCTh MapuipyToB. [IpuBecTM MX K CTaHIapTHOMY
cOaaHCUPOBAaHHOMY BUY U PEUIUTh METOAOM MOTEHIIMAIOB.

2.KpaTkue TeopeTudeckue cBeeHUs1

2.1. OTKpbITasi TPAHCHOPTHASA 33/1a4a ¢ U30BITOYHBIM CIIPOCOM

IIycts umeercs M cknanoB Ay, ..., A, Ha KOTOPBIX UMEETCS 3aracsl
OJHOPOJHOW MNPOAYKIMM B KOJIMYECTBAX & (i :L_m), N MYHKTOB

norpeOneHust (pO3HUYHBIX MarasuHoB) By, ..., B, C BenmumHO#l cmpoca

L m n
b; (] =l,n), IpUYeM HMEET MECTO HEPaBCHCTBO Zai :ij, TO €CTh
i=1 j=1

CIIPOC MPEBBIIAET CYMMAapHbIM 3amac, Takas TPaHCIIOPTHAs 3ajaya
Ha3bIBACTCSl HecOANaHCUPOBAHHOU C uU30bimMouHbIM cnpocom. JlaHa Takxke

MaTpuIa C:(ci, j), I :L_m, Jj :1,_n YACNBHBIX TPAHCIOPTHBIX PACXOJOB,

Irac Cij — CTOUMOCTb JOCTaBKH OI[HOﬁ CANHULBI IIPOAYKOHUU OT I-ro

TIOCTaBIIUKA j-My TOTPEOHTEITIO.
TpeOyercst HalTH MiIaH mepeBo3oK X =(Xi, j), i=1m, j=1n, rme

X: : —00bEM IMOCTABOK MPOAYKIIMH OT I-T'O MOCTABIIUKA |-My IIOTPCOHTEIIO,

i, ]
IMpHU KOTOPOM IIOCTABKH BBITIOJIHACMBIC ITOCTABIHIMKAMU HCE IMPCBOCXOIAT

m —
CIIpOCca KaXJ0ro U3 NoTpeduTesel, To ecth by > in, i» 1=1n, u 3anacel
=y

n
ITIOCTAaBIIUKOB IIOJIHOCTBKO BBIBO3ATCsA, TO €CTb ai ZZX

=L
CYMMApPHBIC TPAaHCIIOPTHBIC pacxoabl ABJIAKOTCA MHHHMAJIBHO

i,j’ |:1,m, u
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m n
BO3MOJXHBIMHU, TO €CTh Z :szi, i~ min. ITomy4aeM MaTeMaTHYECKYIO
i=1 j=1
MOJCJIb BHUA.
m n
z=) > % ;—>min, (1)
i=1 j=1
n _
j=1
m e
i=1 o o
xi,jzo, i=1m,j=1n. (4)

JlaHHas 3aja4a CBOJUTCS K CTaHAAPTHOMY BHUAY cOajlaHCUPOBAHHOMU
TPAHCIIOPTHOM 3aJjadyd IyT€M BBEICHUS B paCCMOTpeHHe (1)I/IKTI/IBHOFO

MOCTaBIIKMKA ¢ HOMepoM M+1 C 00BEMOM 3amacoB . = Zb Za B

=1

pE3ybTAaTC TPAHCIIOPpTHAA Baz[aqa CTAHOBUTCH C6aﬂaHCHpOBaHHOI/I, TaK KakK
m+1

BBITIOJIHACTCA paBEHCTBO Zb Z a
j=1

Takum o6pazom, maTpuiia TapudoB nepeBo3ok C :( G J) L
,m, j=

nononusercas M+1 crpokoit Cp 4., COOTBeTCTByIOLueﬁ (I)HKTHBHOMy
nocraBiiuky. Ilpum stom Mbr momaraem Cp, =0, j=1..,n, T0o ectp

JOIOJIHUTENBHAsL CTPOKA MATPHULIBI TapH(bOB COCTOMT U3 OJHUX HYJICH, TaK
KaK (PaKTUYECKHUX IEPEBO30K OT (PMKTHBHOIO ITOCTABIIUKA HE MPOMCXOIUT
M BENMYMHBI TOCTaBOK Xy, J=1..,N OT QuUKTHBHOrO mocraBuInKa

MOTPEOUTEISAIM HHTEPIPETUPYIOTCS KaK pealibHbIe HEIOMOCTaBKH STHUM
NOTPEOUTEISIM, TO ©CTh YPOBEHb HEJOMOCTABOK HAXOJIMTCS KakK 3ajada
ONTUMH3AINN SKOHOMHUYECKUX PEIICHUH.

[Tocne mpuBeneHUsT TPAHCIIOPTHOM 3a/1auM C H30BITOYHBIM CIIPOCOM K
cOaJaHCUPOBAaHHOMY BHAY, OHa pEIIAaeTCI METOJAOM IOTCHIIMAJIOB
OOBIYHBIM 00pa30M.
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2.2. OTKpbITasi  TPaHCHNOPTHasi 3ajaya ¢  M30BITOYHBIM
NpeaI0KeHueM

AHanoru4Hass mOporeaypa NPUMEHSETCS B  CIy4ae OTKPBITOU
TPAHCTIOPTHOM 3aJ1a4 C U30BITOUYHBIM MPEAJIOKECHUEM.

m n
Mpbl MMeeM  HepaBEeHCTBO ) & > Y b;, TO €CTh CyMMapHbIH 3amac
i1 =1

IOPEBBINIAET CyMMapHbIid cripoc. Takas TpaHCHOpTHas 3a/1ada Ha3bIBACTCS
HecOanancupo8anHou C U30bIMOUHBIM NPEONOIHCEHUEM.

TpeOyeTcs HaWTH TIJIaH TEPEBO30K X :(xi, j), izl,_m,jzl,_n , TIe

X: ; — 00BEM IMOCTABOK MPOIYKITUH OT I-TO TIOCTABIIUKA j-My TIOTPEOUTEIIO,

i, ]
ITPpU KOTOPOM IMOCTABKH BBIIIOJIHACMBIC ITOCTABIMUKAMU HC IMPCBOCXOAAT U3

n _
3aI1acoB, TO €CTb & ZZXi j» 1=L,m, cnpoc Bcex mnorpeburenecit
j=1

m _
YIOBIIETBOPEH, TO €CTh D; =in,j, J=1n u cymmapHbie TPaHCIOPTHBIE
i=1

pacxoapl  SABISAIOTCS ~ MHHMMAJIbHO  BO3MOXHBIMH, TO  €CTh
m n
Z=73% 2% j —> min . [lory4aemM MaTEMaTHYECKYIO MOJIENb BUA!
i=1j=1
m n
2= > % ;—>min;
i=1 j=1

Xl,j 20, |:1,_m,J:ﬁ.

3agadya ¢ HU30BITOYHBIM MPEAJIOKECHUEM CBOJUTCS K CTaHIAPTHOMY
BUJly CcOaJaHCUPOBAHHOW TPAHCHOPTHOM 3aJayu IyTEM BBEICHHUS B
paccMoTpeHue (GUKTUBHOTO TOTpedutenss ¢ HomepoM N+1 € obdbemom

m n
3amacoB b, = Zai —Zb j- B pesynbrate TpaHcnoprHas —3ajgaya
i=1 j=1

CTaHOBUTCA C6aHaHCHpOBaHHOﬁ, TaK KdK  BbIIOJHACTCA PAaBCHCTBO
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n+l m+1
ij = Zai. Takum  oOpazom, Marpuiia TapudoB  MEPEBO30OK
j=1 i=1

C= (Ci,j )_:1 i JOIIOJIHSETCS n+1 CTONIOLIOM Conitr

COOTBETCTBYIOILIEH (UKTUBHOMY MoTpedutTento. [Ipu 3Tom Mbl mojaraem

Cin1=0,i=L..,m, TO eCTb JONOJHHUTENbHBIA CTONOECI MaTPHULbI

Tapru(OB COCTOUT U3 OAHMX HYyJIEH, TaK KaK HE MPOUCXOAUT (PaKTHUUECKUX
NEepeBO30K K (DUKTUBHOMY IOTPEOUTENI0O U  BEJIMYMHBI ITOCTABOK
Xins 1=1..,m oT nocTaBmMKOB K (UKTUBHOMY MNOTPEOUTEIIO
MHTEPIPETUPYIOTCA KaK (PaKTUYECKHE OCTATKM Ha CKJIa/Jax MOCTAaBIIUKOB,
T.6. YPOBEHb OCTATKOB Yy IIOCTABILUKOB ONPEAEISIECTCS B pE3yJabTaTe
peleHus 3a1a4l ONTUMHU3ALUH.

[Tocne mnpuBeneHHs TPAHCHOPTHOM 3afaud € U30BITOYHBIM
NpPEAIOKEHUEM K COaJlaHCUPOBaHHOMY BHIY, OHA PpEIIAETCS METOJ0M
MOTEHIIMAJIOB OOBIYHBIM 00Pa30M.

2.3. TpancnopTHBIE 33Ja4M C OIPAHUYEHUSIMM HA MPOIYCKHYIO
CIIOCOOHOCTD AYT

2.3.1. OrpannyeHnusi Ha MPOMYCKHYI0 CIOCOOHOCTH CHU3Y

Ilycte nma  HEKOTOPOM  Ayru (io, jo) ABYAOJBLHOTO  Tpada
TPAHCIOPTHOW  33Jla4¥l  HUMEETCA  OrPAHWYEHHE HA  MPOMYCKHYIO
CIIOCOOHOCTh CHM3Y BHJA Xis.io >Cc>0. Takoe orpaHuyeHHE MOXKET
BO3HUKHYTb, HAalpUMEp, NPU HAJIUYUU OTAEIbHOM JTIOTOBOPEHHOCTH Iy -TO
MOCTaBIIMKA M ]y-TO TOTPEOUTENsT O TapaHTUPOBAHHBIX IIOCTABKaxX B

o0bBeMe C.
Takas crenwanbHas TpPaHCIIOPTHAS 3ajada CBOJUTCS K OOBIYHOMY
BUJIy IIyTeM 3aMEHBI 3amaca Iy-To TOCTaBIIUKa 10 (opMyIie ai’o =8, —CH

crpoca J,-ro morpedurens mo Gopmyine b]o =b; —C, TO ecTb u 3amachl u

CIIPOC YMEHBIIAKTCS Ha OJIHY M Ty K€ BEJIMYMHY C. 3ajada MpHU 3TOM
octaeTcsi cOamaHncupoBaHHoOM. Jlamee wu3MeHeHHash 3ajada T’ periaercs
METOJOM TMOTEHIMAJIOB C IIOJYYEHHUEM CBOETr0 ONTHUMAJIbHOIO IIaHa

X’:(xi’ ) _ .
] i=1...m, j=1,...,n

Jng  moiiydeHHsT — ONTUMAIIBHOIO  IUIAHA  MCXOJHOW  3aJ1a4d
paccunTaHHblii MaH X' ~BCIOMOraTeabHOM 3aJauyd Jajee H3MEHsSeM
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TOJBKO B mo3uIm (g, jo ) 10 hopmyste Xi..j, = % .j, +C, TO €CTh pacueTHas

Jo J
BCIIMYMHA TCHCpB YBCHI/ILII/IBaCTCH Ha TO K€ 3HaucHuc C.

2.3.2. OrpaHu4eHHs1 Ha NPOIMYCKHYIO CIOCOOHOCTH CBEPXY

[lycte g1  HEKOTOpOW  JIyTH (io, jo) IBYAOJILHOTO Tpada

TPAHCIOPTHOM  33Ja4¥  HMMEETCd  OrPAHMYEHHE HA  MPOMYCKHYIO

CIIOCOOHOCTh CHM3Y BHJIA Xio io <c. Takoe orpanuyeHHEe MOXKET

BO3HUKHYTb, HalpuUMep, MpU OOJBIION YAAJIEHHOCTH IYHKTOB U
OTPaHUYEHHOCTH TPAHCTIOPTHBIX CPEJCTB JOCTABKHU.

Jlns npuBeAeHUsl TaKOW 3a/1aud K CTaHJIapTHOMY BUAY NOTpeOUTes
Jo TpeAcTaBisieM B BUJIE JBYX CTOJOLIOB, MCXOJHOIO, JUIsI KOTOPOIO Mbl

w [
OepeM yMEHBIICHHBIA CIIPOC bjo =C<bjo’ OCTaBJISIE TPAHCIOPTHBIE

Tapu@nl B CTOJIONE HEU3MEHHBIMH, U JIOMOJIHUTEILHOTO CTOI0A N+1, nis

KOTOpOro BbIOMpaeTcst cupoc B pasmepe b ., =bj0 —C U TPaHCIOPTHBIE

Tapu@bl U1 TOCTaBIIMKOB OTIMYHBIX OT Iy-ro, KOMUPYeM M3 cToadua j,,

TO €CTh HCTHOJIb3yeM (OopMyTy Cinn=G Jo?

=00, TCM CaMbIM MbI 3allpCuiacM

i #iy. Jnsg mocraBmiuKa I

OepeM TPaHCHOPTHBIN Tapud Cio’n "

IIOCTaBKHU OT iO -I'0 IIOCTaBIIHKA jO-My l'IOTp€6I/IT€J'IIO, IMPCBBIIIAIOIINEC

3aIaHHBIA YPOBEHB C.
Jlanee mosiydeHHas cTaHAapTHas TPAHCIOPTHas 3ajayda peliaercs
OOBIYHBIM  OOpa3oM  MeToJoM  moTeHuuanoB. Ilociae  mosydeHus

!

i ) _ BCIIOMOTaTCJILHOM 3aJauu
] i=1...m, j=1,....n+1

ONTUMAJBHOIO IIJIaHA X'=(X

ONTUMAJIbHBIM 1IaH X =(xi j)_ . - MOJIY4aeTCs  CJICAYIOIUM
4 /i=1,...,m, j=1,...,n

o0pazom.
CToyOIbl OTIUYHBIE OT j,-TO TEPEHOCATCS B UTOTOBBIM IIaH Oe€3

msmenennii: X, ;= X, ;, ] # jo. Cronben ¢ HOMEPOM |, PaCCUMTHIBACTCS

o opmyiam:
, -
Xi,jo — Xi,jo + Xi,n+1’ | # IO’
!

o, Jo — Moy o
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1. Pemiuth TpaHCIIOPTHYIO 3a7]a4y C U30BITOYHBIM CIIPOCOM

B, B, B [Ipennoxenue
A; 2 4 1 10
A 3 2 5 10
Cnpoc 8 8 I 23 20
Pemenmue.
BBoaym ¢ukTHBHOrO noctaBnmka Ag!
B, B, B [Ipemyioxxenue
A; 2 4 1 10
A 3 2 5 10
Az 0 0 0 3
Cnpoc 8 8 I 23 23
HaxonuMm HavanbHBI OMNOPHBIM IUIAaH METOJAOM HAWMEHBIIIETO
3HAYECHHUS.
B, B, B [Ipemyioxxenue
A; 3 2 4 10
A, 2 3|8 2 5 10
Az 3 0 0 0 3
Cnpoc 8 8 I 23 23

HpHMeHHCM MCTOA MOTCHOUAJIOB [JIA IIPUBCACHUA HAYAJIBbHOT'O

OIIOPHOTO IlJIaHA K OIITUMAJIbBHOMY

B, 2 | B, 1] Bs 1 |Ilpemnoxenue
Aq 0] 3 2 | 3 4 | 7 1 10
A, 1| 2 3 |8 2 | 3 5 10
A; 2| 3 0 |1 01 0 3
Cnpoc 8 8 7 23 23

OTHOCHUTEIILHBIC OLCHKHU HEOA3HWCHBIX KJIETOK HCOTPUUATCIIbHLI,

CJ'IC,Z[OBaTeJ'IBHO? TCKYIIII/Iﬁ IIJIaH ABJISACTCA OIITUMAJIbHBIM.

OTBer:
ITocTaBku:

As: 3 (By), 7 (Bs);
Ay 2 (Bl), 8 (Bz)
HenonocraBku:
B, -3;

TpaHCTIOPTHBIE U3IEPIKKU:




10

2=32+7-1+2:3+82=35y.e.
2. PeminTh TPAHCTIOPTHYIO 33/1a4y ¢ U30BITOUYHBIM MPEI0KEHUEM

B, B, B [Ipennoxenue
A; 2 4 1 20
A, 3 1 5 10
Crpoc 8 8 / 23 30
Pemenue.
BBoaum (pUKTUBHOTO MOTpEeOUTENS
B, B, Bs B, [Ipemyioxxenue
A; 2 4 1 0 20
A, 3 1 5 0 10
Crpoc 8 8 / I 30 30
Haxonum HavalbHBIA OMOPHBIM TUTAH METOJOM HAWMEHBIIIETO
3HAYCHUS:
B, B, Bs B, [Ipemyioxxenue
Aq 6 2 4 7 1] 7 0 20
A, 2 3|8 1 5 0 10
Cnpoc 8 8 / / 30 30
JIs  onNTUMH3AIMKM  HAYaJIBbHOTO  IIJIJaHA  NPUMEHSIEM  METO/I
ITOTCHITUAJIOB:
B, 2 B, 0 | Bs 1| By 0 | Ilpennoxenue
Aq 0|6 2| 4 4 |7 1|7 0 20
A, 112 3| 8 1|3 5 -1 10
Cnpoc 8 8 7 14 30 30

Nmeetcs kietka (2, 4) C oTpumareaIbHOH OTHOCUTEIIBHOM olleHKOH Upy
= —1. Bxirouaem 3Ty KJIE€TKY B Oa3uc:

B1 2 B2 O B3 1 B4 0 lNpepnoxernue
Al 0 tr6 2 44 71 7 0|20
A2 1 L3 g8 1 3 51 14+ 1 0] 10
Cnpoc 8 8 7 7 30 30
Q =min{7,2} = 2, knerka (2, 1) yxoaut u3 6asuca:
B, B, Bj B, IIpennoxenue
A, 8 2 4 7 1|5 0 20
A, 3 8 1 5 2 0 10
Crpoc 8 8 / / 30 30
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CHoOBa IIPHUMEHSIEM METO OTCHITHAJIOB:

B, 2 | B, 2| B; 1| By 0 | Ilpemnoxenue
A, 08 2|2 4 17 1|5 0 20
A, -1 |2 3|8 1 5 512 0 10
Crpoc 8 8 / / 30 30

OTHOCHUTEILHBIC OLCHKHU HEO0Aa3UCHBIX KJIETOK HCOTPpULATCIIbHBI,

CJIE€O0BAaTCIIbHO, TGKYHH/Iﬁ IIJIaH SABJISICTCA OIITUMAJIbHBIM.

OT1BeT:
IlocTaBku:

A1: 8 (By), 7 (Ba);

A2: 8 (Bg)

OcTaTKH Ha CKJIaJgax:
A1 5, A 2.
TpaHCTIOPTHBIC U3ICPIKKU:

z=82+7-1+8-1 =31 y.e.
3.Pemuth cOanaHCHPOBAHHYIO TPAHCIOPTHYIO 33/1adyy C 3aJaHHBIM

OIrpaHUYCHHUCM Ha ITPOITYCKHYIO CHOCOOHOCTD SYEHKHU CBCPXY.

B, B, B [Ipennoxenue
Aq 2 4 1(3) 20
A, 3 1 5 3
Cnpoc 8 8 I 23 23

B sueiike (1,3) umeercst orpaHUueHHE HA MPOIYCKHYIO CIIOCOOHOCTH

CBEPXY: X 3 <3.

PazouBaem ctonben notpedurens B3 Ha 2

B, B, B B3’ [Ipensioxxenue
Aq 2 4 1 o0 20
A 3 1 5 5 3
Cnpoc 8 8 3 4 23 23
Haxongum HavanbHbIM ONOPHBIA IUIAH METOJOM HAWMEHBIIETO
3HAYCHUS:
B, B, B3 B3’ [IpensioxxeHue
Aq g 5 413 1 o0 20
A, 3 3 1 5 4 5 3
Crpoc 8 8 3 4 23 23




12

[IpuBoguM HayallbHYH0 TaOJUIly K ONTUMAJIbHOW  METOJIOM
[MOTEHI[HUAJIOB:
1 sram:
B, 2B, 4| By 1 By 8 |Ilpennoxenue
8
A O 5 5 413 1| o0 20
A, -3 |4 313 1 7 514 5 3
Cnpoc 8 8 3 4 23 23
OTHOCUTENIbHBIE OIIEHKM HEO0A3UCHBIX KIJIETOK HEOTPUIIATEIbHBI,
ClIedOBaTeNIbHO, TeKyllass TaOjvila, T.€. HadaJbHasg SBISIETCA U
OINTUMAJILHOU.
OTBer:
IlocTraBku:

A28 (Ba), 5 (B2), 3 (Bs);
Az: 3 (Bz), 4 (Bs);
TpaHcnopTHbIE 3aTPaTHI:
2=82+54+31+31+45=62y.e.
4.Pemnth cOaNaHCUPOBAHHYIO TPAHCHOPTHYIO 3aJady C 3aJlaHHbIM
OrpaHUYECHHEM HA MPOMYCKHYIO CLIOCOOHOCTh SIYEHKH CHU3ZY.

B, B, B [Ipennoxenue
Aq 2 4(>5) 1 20
A, 3 1 5 3
Cnpoc 8 8 / 23 23

B sueiike (1, 2) uMmeercst orpaHUYEHUE HA MPOMYCKHYIO CIIOCOOHOCTD
CHM3Y: X, =9. [IpuBenem naHHyro 3ajady K CTaHIapTHOW. Berurem u3

3aMacoB MEPBOTO MOCTAaBUIMKA W BEJIMYUHBI CIIPOCA TPETHETO MOTPeOUTENs
3aJJaHHYI0 BenuunHy 5. [lonydaem TpaHCIIOPTHYIO 3a7a4y:

B; B, B [Ipennoxenue
Aq 2 4 1 15
A, 3 1 5 3
Cnpoc 8 3 7 18 18

Pemraem nonmydeHHy0 3a71a4y OOBIYHBIM CIIOCOOOM.
CHayana HaxXOJWM HaYyaJbHBIA OMOPHBIM IUIAH METOJOM HAWMEHBIIETO

3HAYCHMUAI.
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B, B, B [Ipennoxxenue
Aq 8 2 4 7 1 15
A, 0 313 1 5 3
Crpoc 8 3 I 18 18

3aMeTuM, 4YTO MBI Ha MOCJIEAHEM IIare IMOMECTWIM B Oa3UC TaKKe
HyJIeByIO0 KJeTKy (2, 1), kotopas He maeT BKJaja B TPAaHCIOPTHHIE
pacxojibl, HO He0OXouMa, Tak Kak B 0a3uce MOMKHO ObITh 2 +3 — 1 = 4

KJICTOK.
BrlImosiHuM niepBbIv 3TAll METO/1a TTIOTEHIIUATIOB.

BL 2 B2 0 B3 1 [Tpennoxxenue
Al 0|8 2|4 417 1|15

A2 110 33 13 5|3
Cnpoc |8 3 I 18 18

OTHOCHUTEIILHBIE OLICHKH HeOa3UCHBIX KJIETOK SBJISTFOTCSA
HeoTpularenbHbiMU.  CleoBaTeNbHO, TeKyllas TaOjuila  sIBJISETCS
ONTUMAJILHOM U TTOTPEOOBAJICS TOJIBKO OJIMH ATAIl METO/Ia MOTCHIUAJIOB.

0 30

BCIIOMOTATEJIbHOW  TpaHcnopTHOW  3axaun. [lepeiigem  Ttemepp K
ONTUMAJIBLHOMY IUIaHY HMCXOJIHOM 3aJayd C IMOMOIIBI0 IpeoOpa3oBaHus,
KOTOpO€ OBUIO ONUCAHO B KPATKUX TEOPETUYECKHX IMOJIOKEHUSIX:
X o =X » +5="5. IlomyuaemM onTUMAabHbIA IIIaAH OCHOBHOM 3a1a4u:

8 0 7
Takum 0Opazom, HAMH TIOJTy4YeH ONTUMAIBHBIA TUIaH X' :(

8 5 7
X = .
0 3 0
OtBer:
[TocTaBknu:
Al: 8 (Bl), 5 (Bz), s (B3),
A 3 (Bz)

TpaHCTIOPTHBIE U3IEPIKKU:
2=8-2+54+7-1+3-1=49.
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4. UaauBuAyaIbHbIE 3aIaHUSA

No

TpaHcnopTHBIC 3a7]a4M BapyuaHTa

B. | B, | Bz | [Ipennoxenue

A 2| 4|8 10

A, 312 |5 10
Cnpoc| 8 | 9 | 7 | 24 20
B, | B, | Bs | Ilpenyioxenue

A; 2 4|1 20

A, 3155 20
Cnpoc| 8 | 8 | 7 | 23 40
B:|B,| Bz |Ilpemyioxenue

A 2 |4 ]1(=2) 20

A, 3|4 5 3
Cnpoc| 8 | 8 I 23 23
B:| B, |Bs|IIpennoxenue

A 2 14(>2)| 3 20

A, 3 1 5 3
Cnpoc| 8| 8 7| 23 23
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TpaHcnopTHBIC 3a7]a4¥ BapyuaHTa

B: | By | Bs | IIpennoxenue
A; 1| 4 | 8 10
A, 3| 2|5 10
Copoc| 8 | 9 | 7 | 24 20
B, | B, | Bs | IIpenyioxenue
A 2 | 4 1 20
A, 3| 2|5 20
Crmpoc| 8 | 8 | 7 | 23 40
B, | B, | Bz |Ilpemnoxenue
A; 2 | 4 |1(L2) 20
A, 1| 4 5 3
Cnpoc| 8 | 8 / 23 23
B:| B, | Bs|Ilpemnoxenue
A 2 |4(>3)| 3 20
A, 3 1 5 3
Cmpoc | 1 8 7 | 23 23
B: | B, | Bs | IIpennoxenue
Aq 2 | 4| 8 10
A, 3|12 |5 10
Copoc| 8 | 9 7 | 24 20
B: | B, | Bs | IIpennoxenue
Aq 2 | 4 1 20
A, 3|5 | 2 20
Cnpoc| 8 | 8 | 7 | 23 40
B:1| By | Bz |IIpennoxenue
Aq 2 | 414 20
A, 311 5 3
Copoc| 8 | 8 7 23 23
B: | B, | B3 | [Ipennoxenue
A; 2 4 | 3 10
A, [322)] 1|5 14
Copoc| 8 8| 8| 24 24
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TpaHcnopTHBIC 3a7]a4¥ BapyuaHTa

B: | By | Bs | IIpennoxenue
A; 2 | 4| 8 10
A, 3| 2|5 6
Cropoc| 8 | 9 | 7 | 24 16
B, | B, | Bs | IIpenyioxenue
A 2 | 4 1 20
A, 3| 5] 2 8
A Cnpoc| 8 | 8 | 7 | 23 28
B, | B, | Bz |Ilpemnoxenue
A; 2 | 4112 10
A, 311 5 13
Cnpoc| 8 | 8 / 23 23
B, | By | B3 | [Ipennoxxenue
A 2 4 | 3 10
A, |323)] 115 14
Cnpoc| 8 8| 8] 24 24
B: | B, | Bs | IIpennoxenue
Aq 2 | 4| 8 10
A, 3|12 |5 6
Conpoc| 8 | 9 | 7 | 24 16
B: | B, | Bs | IIpennoxenne
Aq 2 | 4 1 20
A, 3|5 | 2 8
: Copoc| 8 | 8 7 | 23 28
B:1| By | Bz |IIpennoxenue
Aq 2 | 4112 10
A, 311 5 13
Copoc| 8 | 8 7 23 23
B: | B, | B3 | [Ipennoxenue
A; 2 4 | 3 10
A, |3>23)] 1] 5 14
Copoc| 8 8| 8| 24 24
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TpaHcnopTHBIC 3a7]a4¥ BapyuaHTa

B: | By | Bs | IIpennoxenue
A; 2 | 4 1 10
A, 3| 2|5 6
Copoc| 8 | 9 | 7 | 24 16
B, | B, | Bs | IIpenyioxenue
A 2 | 4 1 20
A, 3| 5] 2 8
Cnpoc| 8 | 8 | 7 | 23 28
Bl|B2| B3 |Ilpennoxennue
A; 2 | 4 1(22) 10
A, 11 5 13
Cnpoc| 8 | 8 / 23 23
B, | By | B3 | [Ipennoxxenue
A 1 4 | 3 10
A, |323)] 115 14
Cnpoc| 8 8| 8] 24 24
B: | B, | Bs | IIpennoxenue
Aq 2 | 4| 8 10
A, 3|12 |5 6
Cnopoc| 8 | 5 | 7 22 16
B: | B, | Bs | IIpennoxenne
Aq 2 | 4 1 20
A, 3|5 | 2 5
Cnpoc| 8 | 8 | 7 | 23 25
B:| B, | B3| IIpennoxenue
Aq 2 4 1 10
A, 3 |1(L3)| 5 13
Cnpoc | 8 8 7| 23 23
B:1 | B, | B3 | [Ipennoxenue
A; 2 4 | 3 10
A, [323)] 11 14
Copoc| 8 8| 8| 24 24
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TpaHcnopTHBIC 3a7]a4¥ BapyuaHTa

B: | By | Bs | IIpennoxenue
A; 2 | 4| 8 10
A, 1|2 |5 6
Cmpoc| 8 | 5 | 7 | 22 16
B, | B, | Bs | IIpenyioxenue
A 2 | 4 1 20
A, 3 1| 2 5
g Cnpoc| 8 | 8 | 7 | 23 25
B:| By | Bs|Ilpemnoxenue
A; 2 4 1 10
A, 3 |1(23)] 2 13
Cnpoc | 8 8 [ | 23 23
B, | By | B3 | [Ipennoxxenue
A 2 4 11 10
A, [3323)] 1|1 14
Cnpoc| 8 8| 8] 24 24
B: | B, | Bs | IIpennoxenue
Aq 2 | 4| 8 12
A, 1| 2|5 6
Cnopoc| 8 | 5 | 7 22 18
B: | B, | Bs | IIpennoxenue
Aq 2 | 4 1 20
A, 3 1| 2 5
0 Copoc| 7 | 8 | 7 | 22 25
B:1| B, | B3| IIpennoxenue
Aq 2 4 1 10
A, 3 |1(L3)] 2 12
Copoc | 7 8 7| 22 22
B: | B, | B3 | [Ipennoxenue
A; 2 4 11 10
A, [323)] 1|7 8
Copoc| 5 5| 8| 18 18
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TpaHcnopTHBIC 3a7]a4¥ BapyuaHTa

B: | By | Bs | IIpennoxenue
A; 2 | 4| 8 12
A, 1|2 |5 6
Cmpoc| 8 | 5 | 7 | 22 18
B, | B, | Bs | IIpenyioxenue
A 2 | 4|5 20
A, 3 1| 2 5
Cropoc| 7 | 8 | 7 | 22 25
10
B:| By | Bs|Ilpemnoxenue
A; 2 4 1 10
A, 3 1) 2 12
Cnpoc | 7 8 [ | 22 22
B, | By | B3 | [Ipennoxxenue
Al |21 4|1 10
A, 3 1)1 8
Cnpoc| 5 5| 8| 18 18
B: | B, | Bs | IIpennoxenue
Aq 2 | 4| 8 12
A, 1| 2|5 7
Cnopoc| 8 | 5 | 7 22 19
B: | B, | Bs | IIpennoxenne
Aq 2 | 4 1 18
A, 3 1| 2 5
1 Copoc| 7 | 8 | 7 | 22 23
B:| B, | B3| IIpennoxenue
Aq 2 4 1 10
A, 3 |1(L3)] 2 11
Copoc | 7 7 7| 22 21
B:1 | B, | B3 | [Ipennoxenue
A; 2 4 11 10
A, [323)] 11 5
Copoc| 5 5| 5| 15 15
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Ne TpaHcnOpTHBIC 3a/]la4l BaprHaHTa
B: | By | Bs | IIpennoxenue
A; 2 | 4| 8 12
A, 3| 2|5 7
Cnpoc| 8 | 5 | 7 | 22 19
B, | B, | Bs | IIpenyioxenue
A 2 | 4 | 4 18
A, 3 1| 2 5
Cnpoc| 7 | 8 | 7 | 22 23
12
B:| By | Bs|Ilpemnoxenue
A; 2 4 1 10
A, 3 12(23)| 2 11
Cnpoc | 7 / [ | 22 21
B, | By | B3 | [Ipennoxxenue
A 2 4 11 10
A, [6(23)] 1|1 5
Cnpoc| 5 5| 5| 15 15
B, | B, | B3 | IIpennoxxenue
Aq 2 1| 8 12
A, 1| 2|5 7
Cnopoc| 8 | 5 | 7 22 19
B: | B, | Bs | IIpennoxenne
Aq 2 | 4 1 18
A, 1 1| 2 5
Copoc| 7 | 8 | 7 | 22 23
13
B:1| B, | B3| IIpennoxenue
Aq 2 6 1 10
A, 3 |1(L3)] 2 11
Copoc | 7 7 7| 22 21
B: | B, | B3 | [Ipennoxenue
A; 2 4 11 10
A, (325 2|1 5
Copoc| 5 5| 5| 15 15
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TpaHcnopTHBIC 3a7]a4¥ BapyuaHTa

B: | By | Bs | IIpennoxenue
A; 1| 4 | 8 12
A, 1|1 2|5 7
Cnpoc| 8 | 5 | 7 | 22 19
B, | B, | Bs | IIpenyioxenue
A 2 | 4 | 4 18
A, 3 1| 2 5
Cropoc| 7 | 8 | 7 | 22 23
14
B:| By | Bs|Ilpemnoxenue
A; 2 4 1 10
A, 1 11(22)] 2 11
Cnpoc | 7 / [ | 22 21
B, | By | B3 | [Ipennoxxenue
A 2 4 | 7 10
A, [323)] 11 5
Cnpoc| 5 5| 5| 15 15
B, | B, | Bs | IIpemyioxenue
Aq 2 | 4| 8 12
A, 1| 3|5 7
Cnopoc| 8 | 5 | 7 22 19
B: | B, | Bs | IIpennoxenne
Aq 2 | 4 1 18
A, 3|2 | 2 5
Copoc| 7 | 8 | 7 | 22 23
15
B:1| B, | B3| IIpennoxenue
Aq 2 4 1 10
A, 2 |1(L3)] 2 11
Copoc | 7 I [ | 22 21
B: | B, | Bs | [Ipennoxenue
A; 2 4 11 10
A, [323)] 2|1 5
Copoc| 5 5| 5] 15 15
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TpaHcnopTHBIC 3a7]a4¥ BapyuaHTa

B: | By | Bs | IIpennoxenue
A; 2 | 4| 8 12
A, 1 | 2 5 4
Cmpoc| 8 | 5 | 7 | 22 16
B, | B, | Bs | IIpenyioxenue
A 2 | 4 1 18
A, 3 1 2 8
Copoc| 7 | 8 | 7 | 22 26
16
B, | B, | B3 | Ilpemnoxenue
A; 2 | 4 1) 10
A, 311 2 11
Copoc| 7 | 7 / 22 21
B, | By | Bs | IIpennioxenue
Al [2¢1)| 4|1 10
A, 3 1)1 5
Chnpoc| 5 5| 5| 15 15
B, | By, | B | IIpemnoxenue
Aq 2 1 4| 4 12
A, 112 |5 4
Cnpoc| 8 | 5 | 7 | 22 16
B: | B, | Bs | IIpennoxenne
Aq 2 | 4 1 18
A, 3 | 3 2 8
Copoc| 7 | 8 | 7 | 22 26
17
B:1 | By| Bz |Ilpennmoxenue
Aq 2 | 4 |1(4) 10
A, 11 2 11
Copoc| 7 | 7 I 22 21
B: | B, | B3 | IIpennoxenue
Al [2¢1)] 4|1 10
A, 3 2|1 5
Copoc| 5 5| 5| 15 15
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Ne TpaHcnOpTHBIC 3a/]la4l BaprHaHTa
B: | By | Bs | IIpennoxenue
A; 2 | 4| 8 12
A, 1 | 2 2 4
Cmpoc| 8 | 5 | 7 | 22 16
B, | B, | Bs | IIpenyioxenue
A 2 | 4 1 18
A, 3 | 2 2 8
Cnpoc| 7 | 8 | 7 | 22 26
18
B, | B, | B3 | Ilpemnoxenue
A; 2 | 4 1) 10
A, 311 2 11
Copoc| 7 | 7 / 22 21
B, | By | Bs | IIpennioxenue
Al (12| 2 | 1 10
A, 3 1)1 5
Chnpoc| 5 5| 5| 15 15
B: | B, | Bs | Ilpennoxenue
Aq 22| 8 12
A, 12| 5 4
Cnpoc| 8 | 5 | 7 | 22 16
B: | B, | Bs | IIpennoxenne
Aq 2 | 3 1 18
A, 3 1 2 8
Copoc| 7 | 8 | 7 | 22 26
19
B:1 | By| Bz |Ilpennmoxenue
Aq 2 | 3 |1(4) 10
A, 311 2 11
Copoc| 7 | 7 7 22 21
B: | B, | B3 | IIpennoxenue
Al (221)] 2|1 10
A, 3 1)1 5
Copoc| 5 5| 5| 15 15
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Ne TpaHcnOpTHBIC 3a/]la4l BaprHaHTa
B: | By | Bs | IIpennoxenue
A; 2 | 4| 8 12
A, 5| 2 5 4
Cmpoc| 8 | 5 | 7 | 22 16
B, | B, | Bs | IIpenyioxenue
A 2 1 1 18
A, 3 1 2 8
Cnpoc| 7 | 8 | 7 | 22 26
20
B, | B, | B3 | Ilpemnoxenue
A; 2 | 4 1) 10
A, 11 2 11
Copoc| 7 | 7 / 22 21
B, | By | Bs | IIpennioxenue
Al 1222)] 4|1 10
A, 3 1)1 5
Chnpoc| 5 5| 5| 15 15
B, | B, | Bs | IIpemnoxenue
Aq 2 | 4| 8 12
A, 9 | 2 5 4
Copoc| 8 | 5 7 22 16
B: | B, | Bs | IIpennoxenne
Aq 2 | 5 1 18
A, 3 1 2 8
Copoc| 7 | 8 | 7 | 22 26
21
B:1 | By| Bz |Ilpennmoxenue
Aq 2 | 2 | 1(4) 10
A, 311 2 11
Copoc| 7 | 7 I 22 21
B: | B, | B3 | IIpennoxenue
Al [221)] 3|1 10
A, 3 1)1 5
Copoc| 5 5| 5| 15 15
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Ne TpaHcnOpTHBIC 3a/]la4l BaprHaHTa
B. | By | Bs | IIpennoxenue
A; 2 | 4 | 8 12
A, 1 | 2 5 4
Cmpoc| 8 | 5 | 7 | 22 16
B, | B, | Bs | IIpenyioxenue
A 1 | 4 1 18
A, 3 1 2 8
Cnpoc| 7 | 8 | 7 | 22 26
22
B, | B, | Bz |Ilpemnoxenue
A; 2|4 1(22) 10
A, 311 2 11
Copoc| 7 | 7 / 22 21
B, | B, | Bs | IIpennioxenue
Al [2¢1)| 4|1 10
A, 1 1)1 5
Cnpoc| 5 5| 5| 15 15
B: | B, | Bs | IIpennoxenue
Aq 2 | 4| 8 12
A, 1 1 5 4
Cnpoc| 8 | 5 | 7 | 22 16
B, | B, | Bs | IIpennoxenue
Aq 2 | 2 1 18
A, 3 1 2 8
Copoc| 7 | 8 7 22 26
23
B:|By| Bz |IIpennmoxenue
Aq 2 | 4 |1(4) 10
A, 311 1 11
Copoc| 7 | 7 7 22 21
B:1 | B, | B | IIpennoxenue
Ar [2¢1)] 4| 1 10
A, 3 1] 2 5
Copoc| 5 5| 5| 15 15
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Ne TpaHcnOpTHBIC 3a/]la4l BaprHaHTa
B. | By | Bs | IIpennoxenue
A; 2 | 4 | 2 12
A, 1 | 2 5 4
Cmpoc| 8 | 5 | 7 | 22 16
B, | B, | Bs | IIpenyioxenue
A 2 | 4 1 18
A, 1 1 2 8
Cnpoc| 7 | 8 | 7 | 22 26
24
B, | B, | Bz |Ilpemnoxenue
A; 2 |4 |1(4) 10
A, 3|3 2 11
Copoc| 7 | 7 / 22 21
B, | By | Bs | IIpennioxenue
Al (21| 2 | 1 10
A, 3 1)1 5
Cnpoc| 5 5| 5| 15 15
B: | B, | Bs | IIpennoxenue
Aq 2 | 4| 8 12
A, 1 | 2 1 4
Copoc| 8 | 5 7 22 16
B: | B, | Bs | IIpennoxenne
Aq 2 | 4 1 18
A, 3 | 5| 2 8
Copoc| 7 | 8 | 7 | 22 26
25
B:|By| Bz |Ilpennmoxenue
Al 2 | 4 |1(4) 10
A2 34 2 11
Copoc| 7 | 7 7 22 21
B:1 | B, | B | IIpennoxenue
Al [2¢1)] 4|1 10
A, 3 1| 4 5
Copoc| 5 5| 5| 15 15
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5. KOHTpoJIbHBbIE BONIPOCHI

1. ChopmynupoBaTh MaTeMaTUYECKYIO MO/I€JTb OTKPBITOU
TPAHCTIOPTHOMU 33]1a4 C U30BITOUYHBIM CIIPOCOM.

2.KakuMm oOpa3oM TpaHCHMOpTHas 3ajavya C H30BITOYHBIM CIPOCOM
PUBOIUTCS K CTAHAAPTHOMY BUTY?

3. Kak uHTepnpeTupyroTCs MOCTaBKU (DMKTUBHOTO IMMOCTABIIMKA?

4. ChopMynupoBath MaTeMaTUYECKYIO MOJIETTb OTKPBITOMN
TPAHCTIOPTHOM 3aJ1a4 C U30BITOUYHBIM MPEAJIOKECHHUEM.

5.Kakum o0Opa3zom  TpaHCHOpTHas 3ajjadya C  U30BITOYHBIM
PEAIOKEHUEM MTPUBOJIUTCS K CTAHIAPTHOMY BUIY?

6. Kak nHTEepIpeTUPYIOTCS MOCTaBKH (DUKTUBHOMY TTOTPEOUTEIHO?

/.Kak npuBOAMTCSA K CTaHAAPTHOMY BHUJy TpaHCIOpPTHAs 3ajaya C
OTpaHUYCHUEM Ha TPAHCHOPTHBIM IOTOK CHU3Y B OJIHOM M3 KJIETOK
TaOJIUIIBl TPAHCTIOPTHOM 3a]1a4u ?

8.Kak mpuBOAWTCA K CTaHAAPTHOMY BHJIY TPAHCIIOPTHAs 3ajada C
OTpaHMYCHUEM Ha TPAHCHOPTHBIM IOTOK CBEPXY B OJHOM M3 KIIETOK
TaOJIUIIBl TPAHCTIOPTHOM 3a]1a4u ?

9.Kak mepedTH K pEHICHUI0O OCHOBHOM 3aJayu IIOCJIE€ PEIICHUS
BCIIOMOTaTEeIbHOM 3a/1auu B Cllydae TPAHCTIOPTHOM 3a/1a4d C OrPaHUYECHUEM
Ha TPAHCIIOPTHBINA MOTOK CBEPXY?



