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1. KOMlIeTeH].[I/II/I U HHIAUKATOPbI HX JOCTHKCHMSA, IPOBEpPsAeMbi¢ TaHHBIMH
OLCHOYHBIMH MaTepHaAJIaMHU

Lenpt0 0CBOEHMSI JUCHUIUIMHBI ABJsETCS (POPMUPOBAHUE CIIEAYIOIINX KOMIICTEHIUI:

OIIK-1 CrnocobeH npuMeHATh (yHIaMEeHTaJbHbIE 3HAHMS, MOJIy4YeHHbIE B O0JacTu
MaTeMaTHYeCKuX M (WIM) €CTECTBEHHBIX HAayK, W MCIIOJIb30BaTh WX B HPOQECCHOHATBHON
JIeSITEIbHOCTH.

Pe3synbpraramMu 0CBOEHUS IUCUUIUIMHBI SBJIAIOTCS CIENYIOIINE WHIUKATOPBI JOCTHUKECHUS
KOMITETCHIIMN:

HOIIK-1.1 IlIpumenser (¢yHIaMeHTalbHbIE 3HAaHUS, I[OJydYeHHble B 00JacTu
MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HAyK

NOIIK-1.2 Hcnone3yer ¢yHAaMEHTaJlbHbIE 3HAHUSA, MOJY4YEHHble B 00JacTu
MaTeMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAyK B MPO(GECCUOHATIBLHON NeSATeIbHOCTH

NOIIK-1.3 O6nagaer HeOOXOIUMBIMHU 3HAHUSAMU JJIS1 MCCIEIOBaHUs MH(POPMALIMOHHBIX
CUCTEM U UX KOMIIOHEHT

2. OIIeHO‘leIe MaTepUuaJibl TEKYLHIECTI0 KOHTPOJISA U KPUTEPUHU OLICHUBaAHUSA

DNeMEeHTHI TEKYILEro KOHTPOJIS:
— KOJUIOKBUYM TIO OTIpe/ieIeHusIM U oHATusM Teopun rpados,;
— KOHTpPOJIbHAs padoTa.

Ilpumepor

Komnoksuym mo onpeznencausm u moustusm (OITK-1)
CHucoK BOMPOCOB IO OMPEICICHUSIM U TTOHSITHUSIM:
.I'pad
. HeopuentupoBanuslii rpag
. Pebpo
. Hetns
. UHUMEHTHOCTH BEPIIUHBI U TYTH
. MHuuaeHTHoCcTh Ayr
. CMEXHOCTh BEPUIUH
. Ienb
. yts
10. Huxn
11. Kontyp
12. CesizHocTh rpada
13. KoMIioHeHTa CBA3HOCTH
14. JlepeBo Ha rpade
15. IlokpsiBaroriee AepeBO
16. Pazpes
17. MaTpuiia vHIIMACHINH rpada
18. Marpuria cmexxHoctu rpada
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[TpumepsI BOIIPOCOB:
1. ITokpsiBarotee aepeBo rpada
2. MarpuuHoe npeacTaBiaeHue rpada.
OTBeThI:
1. I[ToxpsiBatomuM aepeBoM rpada G HazpiBaeTcs 000€ IepeBo, MOpoxaaroliee noarpad,
MHO>KECTBO BEPIITHMH KOTOPOTO COBIAAET C MHOKECTBOM BepiuH rpada G.



2. Matpuneit nanuaeHmi rpada G Ha3pIBaeTCsS MaTPHUIIA, COCTOSINAS U3 M CTPOK, Kaxaas U3
KOTOPBIX COOTBETCTBYET OIPEEIIEHHOM BEpIIMHE, U N CTOJIOLOB, KaXKAbI U3 KOTOPBIX
COOTBETCTBYET ONpeIeIeHHO# ayre. DnemeHnT Matpuibl (i,j) paBen: +1, ecnu i-s BepimHa
SIBJISIETCS] HAUAJIBHOM JUTA J-i AyTH; —1, eciu i-51 BepIInHA SBISETCS KOHSYHOM s |-i myru; O,
€CJIH I-sl BEpIIMHA U -5 AyTa He MHIUICHTHBI.

Kpurepun oneHMBaHUA: KOJUIOKBUYM 3a4T€H, €CJIU OOy4aroIIMHCs OTBETU MPABUIIBHO Kak
MHUHHMYM Ha TOJIOBUHY BOIIPOCOB.

Konrpounsnas padora (MOIIK-1.1, MOIIK-1.2, UOIIK-1.3)
KonTponbhas paboTa coep uT 1Ba MPaKTHUECKUX 3aJjaHusl U3 pa3HbIX pa3/esioB Kypca
TeMbl 3a1aHUN:
1. [TocTpoeHne HEOPUEHTUPOBAHHOTO MMOKPHIBAIOIIETO JiepeBa Ha rpade.
2. I[locTpoeHne MakCUMaJIbHOTO (MUHUMAJIBHOIO) OPUEHTHPOBAHHOTO TOKPHIBAIOILETO
nepeBa Ha rpade.
3. Anroputm ®opa MOCTPOCHUS JepeBa KpaTYAUIUX MyTeH U3 3a1aHHOIN BEPITHHBI.
4. 3anava nmovcka Ha rpade Bcex KpaTyalmmx myTd aroputMoM Droiina.

[Ipumepsl 3anaHuii:
1. TlocTpouTh HEOPHUEHTUPOBAHHOE MOKPHIBAIOIIEE JIEPEBO MUHHUMAILHOTO Beca Ha rpade,
3aJJaHHOM CJIeIyIOIIel MaTpHIle CMEXHOCTH:

a b C d e f g h k | m | n
a 5 1 2 4
b 1 7 6
C 1
d 1
e 4 3
f 6 10
g 9 12 | 13
h 15
k 7 3
I
m 8

2. [locTpouth MaTpuIly AJUH KpaTyaimux myteit merogoM dioiiaa B rpade, 3aJaHHOM
CIEAYIOLIEH MaTpULIel KpaTYyalluX IyT:

0 3 o 2
Qo |® 0 14
2 » 0 5
1 -3 30

Homepa npeanocieTHUX Ay KaXA0ro MOJYyYEHHOTIO KpaTdyaiero MyTH HATH BCTPOESHHBIM
CHoco0OM U YKa3aTh BEPXHUM HMHJIEKCOM IPHU 3HAYCHUU JITMHBI ITyTH.

OTBETHI:
1. Matpuiia CMEXHOCTH IMOKPBIBAIOIIETO JIePEeBa MUHIMAIHHOTO BEca Ha 3aJJaHHOM Tpade:

a b C d e f g h K I m | n
a 1
b 1
C 1
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MuHuUMaNTbHBIN BeC JiepeBa Ha TaHHOM rpade — F* = 48.

2. Marpuna JyIMH KpaTdyaliuxX myTel Ha 3aIaHHOM rpade:
0o -1 -2 2
D ? 0 -1 3
2 1 0 4
-2 3 -4 0
Kpurepuu onienuBanus:
Pe3ynpTaThl KOHTPOJBHOM pPAa0OOTHl ONPEAETSIOTCS OLEHKAMH «OTIUYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIILHOY, «HEYAOBIETBOPUTEIHHOY.
O1eHKa «OTJIMYHO» BBICTABIISIETCS, €M 00a 3a1aHUs BHIITOJHEHBI 0€3 OIIHOO0K.
O1eHKa «XOpoULIO» BBICTABISAETCA, €CIU OAHO M3 3aJaHUH BBIMOJIHEHO BEPHO, a B JIPYroM
NPUCYTCTBYET 3HAUMTENIbHAs OMKOKa, 1100 B 000MX 3a/1aHUSAX €CTh HE3HAUNUTENIbHBIE OLIHOKH.
O1eHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS, €CIM BBIMOJIHEHO TOJNBKO OJHO W3 3aJaHHM,
71100 B 000MX BBITTOJHEHHBIX 33/IaHUSX MPUCYTCTBYIOT 3HAUUTEIIbHBIE OLTHOKH.

OrleHKa «HEYIOBICTBOPUTEIBHO» BBICTABISETCS, €CIIM HE BBIMOJHEHbI 00a 3aJaHus, JHOO
BBITIOJTHEHO TOJIBKO OJTHO U3 3aJIaHUH, HO C TpyOOi OIIUOKOM.

3. OneHoYHbIe MATEPHAJIbI UTOTOBOI0 KOHTPOJISI (MPOMEKYTOUHOM aTTeCTAllMU) H
KPHUTEPUH OLeHUBAHUSA

[TpomMexxyTouHas aTTecTanus MPOBOJUTCS B BUJE 3aUeTa C OIEHKOW. 3a4eT MPOBOIUTCS
mo OwseraM B YCTHOHW ¢opme, T.€. CTYJIEHT MUChMEHHO TOTOBUTCS, a 3aT€M YCTHO OTBEYaeT.
[IponomxurensHOCTh 3aueTa | yac.

buner cocTouT U3 IByX 4acTei.

HepBaﬁ YHJacCThb COI[ep)KI/IT aBa BOHpOCEl n3 paSHBIX pa3I[eJ'IOB JUCHUITIINHBI, HpOBGpSHOH_II/IX
NOITIK-1.1. UOIIK-1.2, MOIIK-1.3. OTBeTHI Ha BONPOCHI TAIOTCS B pa3BEpHYTOU opme.
Bropas wacte comepxkutr omun Bompoc, nposepsiommii OIIK-1, odopmnennsii B Buae
npakThyeckor 3amaur. OTBET TPEANojaraeT pPEIIeHHE 3aJadyd M KPaTKyH HHTEPIPETAIHIo
MOJTyYEHHBIX Pe3yNbTaTOB. ECIM CTYAEHT HE MPOIyCTUI HH OJHOTO 3aHSTHSA, BBIIOJIHHUI BCE
JOMAaIlIHHUEC HpaKTI/I‘-IGCKI/IG 3alaHUsI U 110 Ka)K,ZIOMy OTBCTHUJI HaA BOHpOCI)I HpeHOI[aBaTCJIﬂ, TEM
CaMbIM JI0Ka3aB CaMOCTOSITEIIbHOE BBITIOJIHEHHE, OH OCBOOOJKIIAETCS OT BTOPOH YacTh Omiera —
MIPAKTHYECKOTO 3aJIaHusI.

[lepeueHp TEOPETUUECKUX BOIIPOCOB:
1. B yem cyTh anropuT™Ma oCTpOCHHUsI HEOPUEHTUPOBAHHOT'O IIOKPBIBAIOLIETO JIEPEBa.
2. Ilpouenypa anroputMa NOCTPOCHUS HEOPHUEHTUPOBAHHOTO ITOKPHIBAIOIIETO JAEPEBa.
3. IIpouenypa anropurMa NOCTPOCHUS MAaKCUMAJILHOTO OPUEHTUPOBAHHOTO JIECA.
4. Kak ¢ momMo1IpIo IpoLeaypsl aIrOpuTMa MOCTPOEHUSI MAaKCUMAIbHOI'O OPUEHTUPOBAHHOTO
Jieca CTpOATCS MUHUMAJbHBIN OPUEHTUPOBAHHBIH JieC, MUHUMaJIbHOE (MaKCHMaJIbHOE)



MOKPBIBAIOIIEE OPUEHTUPOBAHHOE JIEPEBO, MUHUMAJIbHOE (MaKCUMaJIbHOE) MTOKPBIBAIOIIEE
OPUEHTUPOBAHHOE JIEPEBO C KOPHEM B 3aJJaHHOM BEPILUUHE.

5. [Ipouenypa anroputma JleMKCTphI MOMCKA KpaTUANIIETro MyTH U3 OJHOW 3aJJaHHON BEPIIMHBI
B JPYTYIO 3aJJaHHYIO BEPLIMHY.

6. Anropurma @opaa — moaupukaius anroputMa JIeKcTphl.

7. Kax omnpenennTh HaJlMuue Wik OTCYTCTBUE B pacCCMaTpUBaeMOM Ipade KOHTYPOB
OTPULATEIBLHON JJTUHBI.

8. IIpouenypa anropurma dioiiaa noucka Bcex Kparyauimx myTeil Ha rpade.

9. Onpenenenue nocaea0BaTEILHOCTU AYT, COCTABISAIOMNX KpaTyailiuii myTh.

10. BerpoenHslii crioco0 omnpeeneHuss HoMepa IpeArnocie el BepIIMHbI KpaT4alIlero myTH U3
BEPUIMHBI | B BEPIIHUHY |.

11. BuemHwuii cnoco® ornpenesneHuss HoMepa MpeAnocie el BepIInHbl KpaTyalIliero myTu U3
BEPUIMHBI | B BEPIIHHY |.

12. YcnoBus, KOTOPHIM JOJDKEH YAOBIETBOPATH MOTOK U3 HCTOYHHMKA B CTOK.

13. Tlponienypa anroputMa NOCTPOEHUS LIENH, YBEIUYUBAIOLIEH OTOK Ha rpade (B ceTH).

14. Ilponenypa anropurtMa noucKa MakKCUMaJIbHOT'O ITOTOKaA.

15. Kak HaiiTu MakCUMaJIbHBINA TOTOK ITPU HECKOJIBKUX UCTOUHUKAX U CTOKaX

16. Kak ¢opmupyercss MHOXKECTBO YT, JOMYCTUMBIX Ul UCIIOJIb30BaHUS, B IIPOLEype
aIropuTMa NOUCKAa NOTOKA MUHUMAIbHOW CTOMMOCTH.

17. Ilponerypa anropuTma MoucKa NOTOKa MUHUMAJIbHOW CTOUMOCTH.

18. Ioctpoenne 1. OT mapocovyeTaHus K MOKPHITHIO.

19. Ioctpoenue 2. OT NOKPHITHS K HAPOCOUETAHHIO.

20. AnropuT™ OCTPOSHHS YepeayIoIerocs aepea. BosMoxHbIe pe3ybTaTel paboThI
aJIropuTMa MOCTPOCHUS YEPEAYIOLIErOCs AepeBa.

21. Ilpouierypa anropurMa MOCTPOCHUS MAPOCOUYCTAHNH MAaKCUMAJIbHON MOIITHOCTH.

[Tpumeps 3agay:
1. 3apaya moucka gepeBa KpaT4alIIUX MyTel ¢ KOPHEM B 33JaHHON BEpPILIHHE.
[TocTpouTs ¢ momompo anroputma Oopaa nepeBo KpaTyalivx MyTed U3 BEPIIMHBI S HA rpade,
3aJJlaHHOM CIIEYIOLIEH MaTPULEH CMEKXHOCTH:
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2. 3ajjava MoMCKa IeTH, yBeINYNBAIOIIeH MOTOK Ha rpade.
[TocTpouTs yBEeTUUHMBAIOIIYIO 11ETh HA Tpade. B Tabnuiie nepeunciens! Ayru rpada,
NPOIYCKHAs CIIOCOOHOCTh Ka)I0¥ yT'M U TIOTOK, MPOTEKAIOIIUHI B Tyrax:

Jlyra (s.2)((s.b)((s.c)|(a.b)(a.d)(b,c)(c.d)(c.e)(d,b)(d.e)(d.)(e.0)
[Tpomycknas cnocobnoctb iyru| 5 | 7 | 9| 3 | 6 | 6 |13 7 | 3| 4 |20|5
[ToTok B yre 0/3[3/]0]0]3]2]4]0]1]1]5

3. CereBoe mjIaHUPOBAHUE.

Ha npemyioskeHHOM ceTeBOM TpaduKe MOCTPOUTh BCE KPUTUYECKUE MYTH, BBIICIUB HUX JIYyTH
KaKUM-THOO0 00pa3oM, ¢ YyKa3aHHeM HaumOojee paHHUX W HauOoliee IO3JHUX CPOKOB
HACTYIUICHHSI COOBITUH-BEPIIIHH.
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4. Yepenyromeecs n1epeBo Ha rpade.

Ha npencraBneHHOM Tpade MmocTpouTh YepeayIomIeecs IepeBo ¢ KOPHEM B BEPIIMHE a.
b

g I I ]
f
e d
KpI/ITepI/H/I OLICHUBAaHWAA:

Pe3ynbpraThl 3aueTra C OLEHKOH ONPENENSIOTCS OUECHKAMH «OTJIIMYHO», «XOPOILIOY»,
«YIIOBJIETBOPUTEIBHOY, «HEYAOBJIETBOPUTEILHOY.

OneHka «OTJIIMYHO» BBICTABISAETCA B CIy4ae, €CIM CTYAEHT BEpPHO BBIIIOJHUI
MIPAKTUYECKOE 3aJaHNUE U UCUEPIIBIBAIOIIE OTBEYAECT HA BCE BOIPOCHI.

OneHka «XOpOILIO» BBICTABISACTCSA B ClIy4yae, €CIU CTYAEHT BEPHO BBIIOJHHUI
MPAKTUYECKOE 3aJaHUE M B INPOLIECCE OTBETAa HA BOIPOCHI JOINYCKACT HENPUHUMIHAIbHBIE
OIIMOKY WJIK HETOYHOCTH.

OueHKa «yIOBJIETBOPUTEIILHO» BBICTABIISIETCS] B Clydae, €CJIM CTYAEHT HE BBIIOJHUI
MPAKTHYECKOEe 3aJaHue, JTUOO BHIIOJHWI HETOYHO M B IPOLIECCE OTBETa HAa BOIPOCHI JIEIAET
rpyOble OMMOKHM, HO IIOKa3bIBa€T MMOHUMAHUE CYTH BOIPOCOB M MPABWIBHO HKCIIONH3YET
Hay4HYIO TEPMUHOJIOTHIO.

OueHka «HEYAOBIIETBOPUTEIBHO» BBICTABISAETCA, €CIAM CTYJEHT HE BbIIOJHUI
MIPaKTUYECKOE 3aJJaHNe, HE IOHUMAET CYTH BOIIPOCOB, HE 3HAET ILI€JIEW alrOPUTMOB, HE BIAJECET
TEPMHHOJIOTHUEN.

4. OueHo4YHbIe MaTepHaJIbl st NPOBEPKH 0CTATOYHBIX 3HAHUIA
(chopMuUpPOBAHHOCTH KOMIIETEHIIUIT)

3aganme 1 (MOIIK-1.1)
ITokprIBaroIee 1ePeBO Ha HEOPUEHTUPOBAHHOM rpade
ITocTpouTh MOKPHIBAOIIEE JEPEBO MAKCHMAIBHOTO Beca Ha rpade, 3a1aHHOM MaTpHIIEH
CMEXHOCTH:

a b c d e f g h k | m |n
a 5 1 2 |4
b 1 7 6
c 1
d 1
e 4 3
f 6 10
g 9 12 |13
h 15
k 7 3
I
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3ananue: HauaTh BHINIOJHEHUE allTOPUTMA — 3ATIOJTHUTH TIEPBBIE 5 CTPOK TAOJIUIIBI:

Omeem:
Jlyea Bec L]sem bykem 1 bykem 2 bykem 3
(h,m) 15 2 h, m
(g,n) 13 2 g, n
(9,m) 12 2 g,n
(f,K) 10 2 f, k
(9.h) 0

3aganue 2 (MOIIK-1.1)
AJNTOPHUTM MOCTPOCHUS MAKCUMAaJIBHOTO OPHEHTHPOBAHHOTO Jieca Ha rpade
HOCTpOI/ITI) IMOKPBIBAIOIICEC JE€PEBO MUHUMAJILBHOI'O BECA, UCITIOJIbL3YA aJITOPUTM IMOCTPOCHUA
MaKCHMaJILHOTO OPUEHTUPOBAHHOTO JIeCa Ha CIEAYIOIIEM rpade:

Omeem:

Bec nmonyuennoro gepepa F'=-17.

3aganue (MOIIK-1.1)
Anroputma ®op/ia MOCTPOEHUS JiepeBa KpaTyalimx myTeil Ha rpade
[TocTpouTs AepeBo KpaTyailux MyTeil U3 BEpIIMHBI S Ha rpade, 3a1aHHOM CIIeAYIOMIeH
MaTpULIEH CMEKHOCTH:

S a | b c d e f g h k t
S 1
a 7 2
b 5 4
Cc -4
d 7 3
e -8 4 3
f 1 2
g 7
h 2 1 4 | 2
K 5
t 4

3anmanne: HauaTh BBITIOJHEHHE allTOPUTMAa — BBITIOJTHHUTH TIEpBbIe 6 nTeparuii (3armoJHuTh 6
CTOJIOIIOB TAOJHIIBI):
Omeem:

y:= s | b|le|a|d]|g
s |0 | - | = =1=-1=-1+=-
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3aganue 4 (MOIIK-1.1)
AnroputMma Doliia MOMCKa BCeX KpaTyalImx myTei Ha rpade
[TocTpouTh MaTpUIly ATUH KpaTualmumx mytei meronom Pnoiina B rpade, 3a1aHHOM
CIeyIoIed MaTpUIeH KpaTYalmx ayr:

0 5 o o
Do -3 0 2 =2
w -1 0 o
4 o 3 0

Homepa npennocinenHux Ayr KaKJ0ro MOJIy4eHHOT0 KpaTyallliero myTu HalTH BCTPOCHHBIM
CrocoOoOM U yKa3aTh BEPXHUM MHJEKCOM MPHU 3HAYSHUH JJIMHBI MTYTH.

Omeem:
0 5 6* 3°
D' — -3 0 1* =2
-4* -1 0 -3
-1 22 3 0

3ananme 5 (MOITK-1.1)
CereBoe NnIaHUpPOBAHUE.
Ha npennoxenHoMm ceTeBoM Tpaduke MOCTPOUTH BCE KPUTHUYECKUE ITYTH, BBIZCIHB HX
OYTH KakuM-TuOo oOpa3oMm, C yKa3aHWeM Hauboliee paHHUX M HambOoyee MO3JHUX CPOKOB
HACTYIUICHHS COOBITHH-BEPILHUH.
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Omeem:

TeopeTnyeckure BOIPOCHI:
1. HeopuenTtupoBanusbie fepeBbs Ha rpadax (MOITTK-1.1)



OTBeT HOJDKEH COlepKaTh ONPEACTICHUS, BUIbI HEOPUCHTUPOBAHHBIX JCPEBHEB
CHoCco0bI UX NOCTPOCHHUS.

2. MakcumasnbHblid opueHTHpoBaHHbIH Jiec (MOTIK-1.3)

OTBeT AOJKEH coziepKaTh ONpeeIeHNe MaKCUMaIbHOIO OPMEHTUPOBAHHOTO JIeca,
CTHIOCOOBI MOTU(HUKAIIMH AITOPUTMA €T0 MMOCTPOSHHUSI TS PEIICHUS APYTUX 3a7ad.

3. 3anmaya noucka Ha rpade kpardaimux myrei (MOITK-1.1)

OTBeT HOJDKEH COlepKaTh ONPEACTICHNS BO3MOKHBIX BUJIOB KpaTyaiInx myTeH,
HEPEUHCIICHUE alITOPUTMOB PELICHUS ISl KQXKI0T0 Cilydasi, UX CpaBHEHHUE.

4. CereBoe manupoBanue (MOITK-1.2)

OTBeT AOJKEH cozepkaTh (POpManbHYIO IOCTAHOBKY 33Jjaud, METOJl €€ PEeLLICHMS,
MHTEPIPETAINIO0 BO3MOKHBIX OTBETOB.

5. ITotokoBsie aroputmsbl (OITK-1)

OTBeT HOJDKEH COMIEPKaTh ONPEACTICHHS TOTOKOB, X BUIBI, CIIOCOOBI IIOCTPOCHUS H
MPUHIMIT UCTIOJIb30BAHUS 00Jiee MPOCTHIX AJTOPUTMOB B KaU€CTBE MPOLIEAYP B O0JIEE CIOKHBIX
ITOPUTMAX.

6. [Tapocoueranus u nokpertus (MOITK-1.3)

OTBeT HOJDKEH COIEpKaTh ONPEACTICHHS MApOCOYETaHHsI MAKCUMAIIbHOW MOIITHOCTH 1
HOKPBITUS MUHUMAJIBHOM MOIITHOCTH, 9KBUBAJIEHTHOCTH 3a/1a4 UX [TOCTPOEHUSI, UHTEPIPETALIHIO
ATUX MOHATHM.

HNudopmanus o paspadboTunkax

Karaesa Codus CemeHOBHa, KaHJ. TeX. HayK, JMAOIEHT, Kadeapa NPUKIATHON
MaTeMaTUKU HHCTUTYTA MPHUKJIATHON MaTEeMAaTUKH U KOMITBIOTEPHBIX HAYK, TOIICHT.



