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[0 HANPaBJIEHUIO: (hbyHIaMeHTaIbHas nHopMaTKa u nHpOpMaIonubie Texnosorun; 2018 r.

I'pymma @PUIMT-401 ®.1.0.

DK3aMeHaIMOHHBIN Omier Nel

KosugecTtBo 6aiioB 3a NpaBUIbHOE DeNIeHne KaXKJIOro 3aJIaHus YKAa3aHO B KBAJPATHBIX CKOOKaX >KHUPHBIM
mpudTom. Kcim B 3amaHnn mperaraloTcs BApUAHTHI OTBETOB, HYKHO BBIODATH €JIMHCTBEHHBIN MPaBUJIBHBIA OTBET.

HemnpaBuiibublit 0TBET HA TaKOe 3a/laHue OIleHUBaeTcs B —1 6as1, orcyrcrBue orBera — B 0 Oa/LIOB.
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1. [3] Hana marpuna A = <2 5 ) Haiitu marpuny A" st OTser:

IIPOU3BOJIBHOI'O 7.

2. [3] Haiitu opToronaibublii 6a31uc OPTOrOHAILHOIO JOHOIHEHHs K oAnpocTpancTsy M npocrpancrsa R,

rie M = (f; = (1,-1,2,3),f, = (1,2, —1,1), f3 = (2,1,1,4),f; = (1, -4,5,5)).

Orser:

(5™

3
2n—1 (71./2)2n—1 m (%)
(2n — 1)! + ... paBHa

3. [3] CylVﬂ\la paga z:l(—l) m = 5 — 3' + ...+ (_1)271—1

a)0 O 6)1 O B) w/4 O r)n/3 O 1) aApyromy 3Hadenmio [

4. [3] CKOJIBKO CTPOK BBIBEJIET KOJI Ha KOHCOJIb, €CJIN B KOpHE Jincka C: ecth K daitioB ¢ N pasjimdHbIME pac-
M PEHUSIMUA (K >N )? Kakue dyuknun jexkar Ha CTeKe BbI30BOB, KOI'JIa BBIIOJIHSETCS KOHCTPYKTOP KJracca
FileInfo? He Bk/touaiiTe B CTEK aHOHUMHBIE METOJBI U METO/ bl HHTEP(dEicoB IEnumerable, IEnumerator.

var result = Directory

.GetFiles(@"C:\")

.Select(f => new FileInfo(f))

.GroupBy (f => f.Extension)

.ToDictionary(g => g.Key, g => g.Sum(f => f.Length))

-Skip(3) Orser:
.Select (kvp =>
{
Console.WriteLine($"{kvp.Key}: {kvp.Valuel}");
return kvp;
b
Ry Te— (LTI P

Haittu wmciio nzomopdusmos aToro oprpada Ha cebs.
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0xdy

6. [3] Haitru npu x =0,y =0,z =1, ecsm x + y + z = cos(xz).

Orser:

7. [3] PopmanuzoBaTh ciemyoliee paccyKIeHne B TEPMUHAX JIOTHUKU TPEJIUKATOB U MPOBEPUTDH €r0 JIOTHY-
HOCTB METOJIOM PE30JIIOINIL:

Bpadobpeu bperom ecex aodeti, komopuie we bperomces camu, u He 6perom mex, kmo bpeemcs cam. Caedosa-
menvho, 6padobpees He CYwecmseyem.

OTsert:

8. Ilpu KoppekTHOI peasu3anuu MeTOI0B Equals u GetHashCode y Kjacca X U OTCYTCTBUU ME€PEOIPEIETEHU
OIIepaTOpPOB == U != BEpHO JIU, YTO:
BEPHO HEBEPHO

(1.1) [1] ecm x1 == x2, T0 x1.GetHashCode() == x2.GetHashCode () O O
(1.2) [1] ecom x1.Equals(x2), TO x1.GetHashCode() == x2.GetHashCode () O O
(1.3) [1] ecin x1.GetHashCode() == x2.GetHashCode, To x1.Equals(x2) O O

9. [3] Usan VBanosuu u Msan Hukudoposud yupasisim oxHOil GbupmMoii, HO paspyrajauch ¥ Ha3HAIUIIN
KaXK bl BMecTO cebst 10 Kpusnuc-menekepy. Teprnenue sana MBanosuya u teprenne Nsana Hukudoposuyia
— BEJIMYMHBI He3aBUCHMbIE. BpeMst yBOJIbHEHUST KazKI0T0 MEHEPKepa — HelpephIBHAA CyJaiiHas BEJIMINHA,
IJIOTHOCTH OJIHOM paBHa 2e 2!, a npyroit — 3e 3¢, Ilpenonaras, 4To yBOJIbHEHHE JTIO60I0 KPU3HC-MEHE ZKePa,
O3HAYAET 3aKpbITHe (PUPMBI, HANTH ILIOTHOCTH CJIyYailHON BEJIUYMHBI — BPEMEHHM 3aKPBITUA (PUPMBI C
MOMEHTAa Ha3HAYEHUsT KPU3NC-MEHEI2KEPOB.

Orser:

10. [3] Ha miockocTu 3ajaHbl U IPOHYMEPOBAHBI 7 TOUYEK. PACCMOTPUM CJIEYIONIUI AJITOPUTM TIOCTPOCHUST
MapIIpyTa KOMMHUBOSXKEDPA.

1. CocTaBuTh CIUCOK U3 BCEX TOYEK; B3SITh IEPBYIO TOUKY U3 CIUCKA

2. Ecan cimcok myct, coequHUTD MOC/IETHIO JT0OaBJIEHHYIO TOUKY C IIEPBOI U OCTAHOBUTLCS

3. Nnade BoIOpATh M3 CIUCKA TOUKY, OJMKAMIIYIO K MTOCaeHeN T00ABIEHHON, U JOOABUTD €€ B MAPIIPYT
ocJjIe IOoCJIeIHel 100aBIeHHON TOYKHI

4. YaamuTh 100aBI€HHYIO TOYKY U3 CIIUCKa, Iepeiitu Ha mar (2).
[IpuBecTn mpuMep, KOIga IPeIIOXKEHHBIH aJIrOopuT™M HalIeT HEONITUMAJIbHBIN MapPIIPYT.

Orser:




I'pymma @PUMT-401 ®.1.0.

Dk3amMmeHarmonHbIii 6miter Nel (smct 2)

11. [3] B Cnaznkomsmie B ieHTpaIbHOM MapKe KyIbTyphl 1 oTabixa nmenn Cankepca Mapcosnaa Bayuru ectb
BCEMUPHO M3BeCTHBIN arrpakinod. OH mpejcTaBiisieT u3 cebs J1abupuHT n3 N KOMHAT, COeTMHEHHBIX JIPYT €
JIDYTOM IIPOXOJ/IaMU; HUKAKHUE JIBa IIPOXO/Ia HE COEJUHSIOT OJIHUA U Te YKe KOMHaThl. Kapra sroro jabupunra,
KOHEUYHO K€, U3BECTHA U BUCHUT Ha, BXOJIE, HOIUCAHHAS TVIABHBIM MOXKAPHBIM HHCIIEKTOpoM CrraakosHaa. ¥
JIaOMPUHTA OJIMH BXOJI U OJMH BBIXO/I, KOTOPBIE JPYT C JAPYIOM HE COBIIAJIAIOT.
B kaxk10if m3 KOMHAT B OY€Hb KPACHUBOI Ba3e JIEXKUT POBHO OJIHA IOKOJIaJKa. Pasymeercst, Korjga pebeHOK
[OIIAJIA€T B TAKyI0 KOMHATY, OH 3Ty INOKOJAJKy HAaXOJUT U TyT e cbejaeT. Kcim konderTsl B Baze He
OKa3bIBAETCsI, PEOEHOK OOBIYHO YyCTpaWBaeT CKAHJAJl W 3aKATbIBAET WCTEPUKY. ATIMUHUCTpaIUs TapkKa He
3aMHTEPECOBAHA B TAKOM HCXOJIE.
[Tomorute MeHeKEPY ATTPAKITUOHA OIPEIEINTh MAKCUMAIBHYIO YUCJIEHHOCTh KOMAHIbL JIeTell, KOTOPBIX OH
MOXKET OTIPABUTH BHYTPb JIAOUPUHTA TaK, YTOOBI BCE JIETH OCTAJIMCH JOBOJIBHBI, ¥ HE CJIYyUMJIOCh UCTEPUK W3-
3a orcyTcTBus KoHeT. I1pu 3TOM MeHeKep MOXKeT KaxKJIoMy PeOeHKY BbIJIATh WHINBHUIYAJIbHBIA MapIIpyT
mepeMerennii mo JabupUHTY, U MOXKET OBITh YBEPEH, UTO PEOCHOK €My II0C/IeIyeT.

[IpeutozkuTe MaTEMATHYIECKYIO MOJIEIb STON 3a/Ja4d KaK 3a/a49d OINTUMUBAINKA Ha rpade U OMUIINTE
HebOpPMATLHO AMTOPHTM ee perienns, uMeronumii ciozkaocts O(N3).

Pemenne:
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"Vpanbckuit dpenepasbHblii yHuBepcurer umenu nepsoro Ilpesugenra Poccuun B.H.Enpuuna" “VTBepm,ano”
MHCTUTYT eCTeCTBEHHBIX HAYK U MaTeMaTUKU
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I'ocynapcTBeHHBIl 9K3aMeH Ha cTelleHb ODakaJjiaBpa
[0 HANPaBJIEHUIO: (hbyHIaMeHTaIbHas nHopMaTKa u nHpOpMaIonubie Texnosorun; 2018 r.

I'pymma @PUIMT-401 ®.1.0.

DK3aMeHaI[MOHHbIA Oujier Ne2

Konuuecrso 6ajuios 3a IIpaBUJIbHOE pemeHue KaxKJI0Tro 3aJaHud YKa3aHO B KBaJdpPaTHBIX CKODKax 2K PHBIM
I_HpI/I(bTOI\L Ecim B 3a/laHUU IIpe/jIaraloTCd BapuaHTbl OTBETOB, HY2KHO BbIGpaTb e,ﬂI/IHCTBeHHbIP’I HpaBHJIBHbeI OTBeT.

HemnpaBusibubiit 0TBET HA TaKOe 3a/laHue OIeHMBAeTCst B —1 6as1, orcyrcrBue orBera — B () Oa/LIOB.
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1. [3] Hama marpunma A = (1 2>. Hatitn marpuny A" s OTBer:

IIPONU3BOJILHOTO 7.

2. [3] Haiitu oproroHasibHbIil 6a31C OPTOrOHAIBLHOIO JIONOIHEHUST K OIIPOCTPaHCTBY M IpocTpaHcTBa R4,

rne M = (f; = (—=1,2,1,0),f = (1,1,—1,1), f5 = (0,3,0,1), £, = (—3,3,3,—1)).

Orgert:
X . n 2 n
3. [3] CyMMapﬂﬂa;Z! = 1+7r+%+...+%+... paBHa
a)2r O 6) 2 O B) e O r)7¢ O 1) Ipyromy 3HadeHuio ]

4. [3] CrobKO CTPOK BBIBEJIET KOJI Ha KOHCOJIb, €CJIU B KOpHE jincka C: ectb K daitios ¢ N pasinaHbIMu pac-
mmpenusivu (K >= N)? Kakue dbyHKIUE JIe7KaT Ha CTEKe BBI30BOB, KOIJIA BHIIOJIHSAETCsI KOHCTPYKTOP KJiacca
FileInfo? He Bk/touaiiTe B CT€K aHOHUMHBIE METOJIBLI U METO/ bl HHTepdeiicoB IEnumerable, IEnumerator.

var result = Directory

.GetFiles(@"C:\")

.Select(f => new FileInfo(f))

.GroupBy (f => f.Extension)

.ToDictionary(g => g.Key, g => g.Sum(f => f.Length))

.Take (3)

.Select (kvp => Ortser:

Console.WriteLine ($"{kvp.Key}: {kvp.Valuel}");
return kvp;

b

.ToArray () ;

12345678
48712536
Haittu guciio nzomopdusmon aToro oprpada Ha cebs.

5. [3] Iepecranoska < Orser:

) peacTaBaeHa oprpad oM.
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6. [3] Haitru 920y

HpHﬂf:laQZO,Z:l, eCcJIm In(2y—|—z):x2+y2_z.

Orser:

7. [3] PopmanuzoBaTh ciemyoliee paccyKIeHne B TEPMUHAX JIOTHUKU TPEJIUKATOB U MPOBEPUTDH €r0 JIOTHY-
HOCTB METOJIOM PE30JIIOINIL:

s 1106020 MHOMCECTNGG T CYULLCTNEBYEM MHOHCECTNBO Y MAKOE, 4IMO MOWHOCTS Y OOABULE MOUHOCTIU X .
Ecau x sxmoueno 6 y, mo mouwgnocmsv x He boavwe mowmocmu y. Beakxoe mmooicecmeo sxaoveno 6 V.
Caedosamenvro, V. — ne mmoorcecmao.

Orser:

8. Ilpu KoppekTHON peasu3amumu MeTOI0B Equals u GetHashCode y Kjacca X M OTCYTCTBUU [T€PEOIPEIETEHUS
olIepaTopoB == U != BEpHO Jik, 4YTO:
BEpHO HEBEPHO

(1.1) [1] ecomm 'x1.Equals(x2), To x1.GetHashCode() != x2.GetHashCode () Il O
(1.2) [1] ecom x1.GetHashCode() != x2.GetHashCode(), T0 !x1.Equals(x2) Il [
(1.3) [1] ecomm x1 '= %2, TO 'x1.Equals(x2) O O

9. [3] B kaxk10ii U3 Tpex rpyI cryIeHToB uMeercs 10 OTIIMIHUKOB 1 8 JBOeIHUKOB. JlekaH Hayjady BeIOUpaeT
CTYIEHTa MEePBOi I'PYIIbI U IIEPEBOAUT BO BTOPYIO, TOCJIE 3TOTO HAYJIady BHIOMPAET CTYIEHTa BTOPOI IPYIIIIbI
U IMEPEBOJIUT B TPETHIO, IOCJE Yero Hayldady BbIOMpaeT CTYAeHTa TpeTheil rpymnnbl u orduciser. Haiitu
BEPOATHOCTDH TOT'O, UTO JIEKAH OTYUC/IUT OTJIMIHUKA.

Orser:

10. [3] B 3amade o prok3ake u3 3a1aHHOTO MHOXKECTBA IIPEIMETOB CO CBOMCTBAMU «CTOMMOCTb» U «BeC» Tpedy-
ercst 0ToOpaTh MOIMHOXKECTBO C MaKCUMAaJIbHOI CYMMapPHON CTOMMOCTBIO, CODJIIOAsl IIPU 3TOM OrpaHUYEHHE
Ha, CYMMAapHBIA Bec. PaccMoTpuM ciieiyIomuii ajropuT™ PEIeHus STOH 3a/1a¢u.

1. OTcopTupoBaTh IpeIMeTHI IO YOBIBAHUIO Y/ICJIBHON IEHHOCTH (OTHOIICHUST IIEHHOCTH K BECY )
2. Iloka cnmcok mpeMeToB He IYCT, TOBTOPSATD:
VIQJIATH TIEPBBIA 3JIEMEHT CITNCKA;
€CJIU ITOT 3JIEMEHT TOMEIAETCs B PIOK3aK, J00ABUTDH €0 TyIa
3. BepuyTh cumcox npeaMeTroB B PIOK3aKe U OCTAHOBUTDHCSI.
IIpuBenuTe IpUMep, KOTAa MPEJIOKEHHBIN aJITOPUTM HalIeT HEONITUMAJILHOE pellleHue.

Orser:




I'pymma @PUMT-401 ®.1.0.

Dk3aMeHaIMoHHbI 6miter Ne2 (smct 2)

11. [3] Haumnarommii, no BecbMa my/apbiil creneosor KombuuaaTopo—AsropurMoB (st KpaTKoCTH Oy1em
HasbBaTh ero Mymapeiit KA) ornpaBusicss MOKOpsATH II€IIEPY, HAXOAUBIIYIOCSH HEMOJAJIEKY OT €ro POJHOIO
ropoja. Ilemepa ObLta OYeHb MHTEPECHOH, ¢ OOJBIINM KOJUIECTBOM I'DOTOB M JIA30B MEXKIy HUMHU. JIasbr
MEXKIy ITPOoTaMy ObLIM pa3Hble: KAKUEe—TO MOYKHO OBLJIO IPOWTH B IOJHBINA POCT, a IIe-TO OHU ObLIM HACTOJILKO
Y3KUMH, UTO IPOJIE3Th Yepe3 HUX BPsiJl JIU IPEeICTaB/ISIIOCh BO3MOXKHBIM. llemepa mMmesra Ba BbIXOIa Ha
noBepxHocTh U Mynpbiii KA odeHb XOTea HPOIyTEIIeCcTBOBATEH 110 I'POTaM HEIPEMEHHO OT OJHOIO BBIXOIA
110 Broporo. KapTy rporoB, a Takyke MH(POPMAIUIO O IMUpUHE Kaxkoro Jasza Mynpseiit KA ysHaa 3apanee.
W xkonedno oH mpemamodes Obl IIyTEIIECTBOBATH II0 IIEIlepe MaKCHMAJJIbLHO KOMQOPTHO, HCIOJIL3YS JIa3bl
TODOJIBIIIE.
[Tomorure Myapomy KA craTh ere Myapee, a MIMEHHO, HAWTH TaKOi BApUAHT Iy TEIIECTBU MEXKIY BLIXOIAMUI
U3 TEIEePhbl, B KOTOPOM CAMBIN Y3KUil j1a3 ObLI ObI MAKCUMAJIHLHO ITHUPOK.

[IpemiokuTe MaTEMATHIECKYIO MOJEIL 3TOH 3aJadyd KakK 3aJadd ONTUMHUBALMKM Ha rpade U OIUIINTE
HehOPMATLHO AJITOPUTM ee PeleHusl, UMEIOMHil CI0KHOCTh He Gosbine O(n?), rie n — Yuc/Io rpoTos.

Pemenne:
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DK3aMeHaIlMOHHbIA Omiaer Ne3

KosuaecTtBo 06aiioB 3a NpaBUJIbHOE DeINIeHHE KaXKJI0r0 3aJaHus YKAa3aHO B KBAJIPATHBIX CKOOKAaX >KUPHBIM
mpudrom. Eciin B 3ajlaHny 1IpeJjIaratoTcsl BAapUAHTHI OTBETOB, HYKHO BbIOpaThb €JIMHCTBEHHbBIN IPABUJIBbHBIA OTBET.
HemnpaBusibubiit 0TBET HA TaKOe 3a/laHue OIeHMBAeTCst B —1 6as1, orcyrcrBue orBera — B () Oa/LIOB.

2 -1

1. [3] Hdana marpuna A = <2 5

IIPONU3BOJILHOTO 7.

>. Haitru marpunyy A" mis Orper:

2. [3] Haiitu opToronaibHbIil 6a31uc OPTOrOHAILHOTO JIOMOMHEHHsT K TIOAIpocTpancTBy M mpocrpancrea R4,
rme M = (f; =(1,-2,3,-1),fo = (-2,4,-5,3),f5 = (—1,2,-2,2),f; = (4, -8,11,—5)).

Orser:
00 T om T 2 T 2n
3. [3] Cymma psina Z(—l)”((éi))' =1- (22') +...+(-1)" ((;71)' +... paBHa
n=0

a)0 0O 6)1 O B)1/2 0O r)1/4 O 1) Apyromy snadenuio [

4. [3] CkonbKOo CTPOK BBIBEJET KOJ[ Ha KOHCOJIb, €CJii B KOpHe jucka C: ecrb K daiisios ¢ N pasznmmu-
oeiMu pasmepamu (K >= N)?7 Kakwe ¢yHKIMN JieXKarT Ha CTeKe BBI30BOB, KOIJIA BBIMOIHIETCS METO/T
Console.WriteLine? He BriioUaiiTe B CT€K aHOHUMHBIE METOJBI U METOJBI WHTepdeiicoB IEnumerable
IEnumerator.

var result = Directory
.GetFiles(@"C:\")

.Select(f => new FileInfo(f))
.GroupBy (f => f.Length)
.0rderBy (g => g.Key)
.Select(g =>

var x = new {Length = g.Key, Count = g.Count()}; Otser:
Console.WriteLine($"{x.Length}:{x.Count}");

return Xx;
b
.0rderBy(x => x.Count)
.Take (3)
.ToArray();

12345678

5. [3] Hepecranoska (1 786245 3> HpeiCTaB/IeHa OprpadoM. Orger:

Haittu gmciio nsomopdusMos aToro oprpada Ha cebs.
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6. [3] Haitru 920y

mpu z = 1,y =0,z = —1, ecrm sin(yz) = 2> + y + 2.

Orser:

7. [3] PopmanuzoBaTh ciemyoliee paccyKIeHne B TEPMUHAX JIOTHUKU TPEJIUKATOB U MPOBEPUTDH €r0 JIOTHY-
HOCTB METOJIOM PE30JIIOINIL:

Y ecaxoeo, xmo ne nadesaem wanouwky 6 bacceline, evnadarom eoaoce.. Hem makozo avicozo uenrosexa,
KOMopu e nocum nopmdgeav. Amepocuti Hocum moavko agocvky. Caedosamensvro, o Hadesaem wanowky
6 baccetine.

Orser:

8. IIpu KoppeKTHO! peasm3anuu MeTOIOB Equals u GetHashCode y Kjacca X M OTCYTCTBUU IlepeonpelesIeHns
OIIepaToOpPoOB == U != BEPHO JIH, YTO:
BEpHO HEBEPHO

(1.1) [1] ecoim x1.Equals(x2), 10O x1 == x2 Il O
(1.2) [1] ecoim x1.Equals(x2) u x2.Equals(x3), T0 x1.GetHashCode() == 0 0
x3.GetHashCode ()

(1.3) [1] ecoim x1.GetHashCode() != x2.GetHashCode(), TO x1 != x2 Il O

9. [3] B xBagpare ABCD co croponoii & Ha cropony AB Gpocaior Touky, a Ha cropony BC — erme oy
TOYKY He3aBUCUMO OT nepBoil. Cunras, 4TO 1 B TOM, U B APYTOM CJIydae paclpelesieHue TOYeK PaBHOMEPHO,
HaliIUTe MATEMATHICCKOE OXKUJIAHNE U JUCIEPCUIO PACCTOSHUSA MEXKIY STUMHU TOYKAMHU.

Orser:

10. [3] B cern (V, E,c,w) ¢ UCTOYHUKOM M CTOKOM Kazkjoe pebpo e MMeeT HPOIYCKHYIO CHOCOGHOCTD c(e)
I CTOMMOCTDH TTPOXOzKJenus eaunuipl nortoka w(e). IloTok f mmeer crommocts .y f(e)w(e). Pacemorpum
C.He,ﬂyIOU_H/H';I AJITOPUTM IIOCTPOEHUSA B C€TU MaKCUMAJIbHOT'O ITIOTOKa& MHUHHIMAJBHOU CTOUMOCTH.

1. Texymuii MOTOK f IMOJIOKUTH PABHBIM HYJIIO Ha KaXKJI0M pebpe
2. IToka cymmecTByeT f-IOMOIHSIONIHI Iy Th, TOBTOPATE:
B35ITh MUHUMAJIBHBII 10 CTOUMOCTU f-IOTOJIHSIIONIUH Iy Th P;
nostokuth f(e) = f(e) + d(p) na Bcex pebpax u3 p, rae 6(p) — TeKyImas IPOIYCKHAs CIIOCOOHOCTD P
3. Bepuyrs f u ocranoBurbcs. [IpuBeaure npumep, Korjia pe/IozKeHHBIN aJIlOPUTM Hafi/[eT HeOITHMAaJIb-
HO€ DeIlleHIe.

OTser:




I'pymma @PUMT-401 ®.1.0.

Dk3aMeHarmoHHbIil 6miter Ne3 (smct 2)

11. [3] IHocse ovepennoit magonpusitaoit Berpeun ¢ Uibeit Mypomiem n-raaseiit 3meit [opbiabra mpuimest
B Marazun «HoBas ryraBa», KOTOpBII B m30yIIKe Ha KypbUX HOXKKax Jep:kuT baba-sra. Biaro, Bcrpetun
¢ Unbeit Mypowmiiem y lopbIHBIYA CIIYYalOTCS 9acTO, W IIpOrpaMMa JIOAJIbHOCTH, Jia W akius <«Kaxkmpas
BTOpasl TOJIOBA II0 IIEHEe KaXKIOi IepBOii», CysaT xopoinue yciaoBus. Ha sTor pas 3meil mocie BCTpedn ¢
Umrorneit me mocumrascs k ronos (k < n). Ilockosbky [opbiHBIY ¢ geTcTBa GOJIEET AMEPOM, HE KarKiast
roJIOBa U3 aCCOPTUMEHTa Maras3mHa ST MoJAXOIUT KaXKIoil 1ee 3Mesi. Y HEro JlaXKe UMeeTcst cepTuguKaT
COOTBETCTBHUSI, B KOTOPOM IIPOIHMCAHO, KAKOI Ilee Kakasl I'0JI0Ba MOAXOUT (IIPSMO BOT APTHKYJIbI OIXOISIIIIX
POJIOB JIJIsl KAKJIOM IIeN yKa3aHbl B TOYHOM COOTBETCTBUY C aCCOPTUMEHTOM ). Pazymeercst, curyalus He 3aiiia
HACTOJIbKO JIaJIeKO, UYTOOBI KaXKOW Ilee COOTBETCTBOBAJIA €IMHCTBEHHAs T'OJIOBA, /I8 U OJIHA IOJIOBA BIIOJIHE
MOXKET TMOJ0NTH HecKoJbKUM IestMm. [Toatomy y 3mes ectb BbiOOp. OJiHAKO, ONEpAIME 110 MPUXKUBJICHIIO
T'OJIOBBI HE 6eCHJ’[aTHbI7 u 1IO3TOMY SMGIU/I FOprHbILI X04€eT CIKOHOMUTHL Ha IHOKYIIKE I'OJIOB, a I'OJIOBBI TO2KE
HEJICIIEBDI, TTOCKOIbKY Baba-fra — MoOHOIOJHCT.
B npunnume, ecjiv KaKUX-TO rOJIOB HET B HAJIUYIUU, TO UX MOTYT IPUBE3TH, HO TOTJA 9TO 3MEI0 OYIeT CTOUTH
OYeHb JIOPOro, U €My NpHjeTcs (K CIacTbio, TOJIBKO B 9TOM ciydae) Oparh kpeaur B Oanke «Yax.Net» y
Komest Becemeprroro. [Tomorure 3meto ['opbiHbITY BRIOPATH CAMBIl JIEIIEBBIII HAOOP MOJIOB B CJIOXKUBIIEHCSI
CUTYaIlUU U IIOHATH, CMOXKET JI OH 00OHTHCH Oe3 KpeuTa.

[IpetokuTe MATEMATHIECKYIO MOJIEIb ITON 3aJa9d KaK 3aJa9d ONTUMHUBAINKA Ha rpade U OMUIINTE
HebOpPMATLHO AJITOPUTM ee PelleHns, HMEIOMuil CloKHocTh He Gomee O(n?).

Pemenune:



MunucrepcrBo obpasoBanusi u Hayku Poccuiickoit Penepanuu
DesrepasibHOE IOCYAPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE yUPeXK/JIeHUe BBICIIEro 06pa30BaHUsL
"Vpanbckuit dpenepasbHblii yHuBepcurer umenu nepsoro Ilpesugenra Poccuun B.H.Enpuuna" “VTBepm,ano”
MHCTUTYT eCTeCTBEHHBIX HAYK U MaTeMaTUKU

JenapraMeHT MaTeMaTUKH, MEXAHUKH U KOMIIBIOTEDHBIX HAYK Hpe,qce,/laTeJIb TAK

I'ocynapcTBeHHBIl 9K3aMeH Ha cTelleHb ODakaJjiaBpa
[0 HANPaBJIEHUIO: (hbyHIaMeHTaIbHas nHopMaTKa u nHpOpMaIonubie Texnosorun; 2018 r.
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KosuaecTtBo 06aiioB 3a NpaBUJIbHOE DeINIeHHE KaXKJI0r0 3aJaHus YKAa3aHO B KBAJIPATHBIX CKOOKAaX >KUPHBIM
mpudrom. Eciin B 3ajlaHny 1IpeJjIaratoTcsl BAapUAHTHI OTBETOB, HYKHO BbIOpaThb €JIMHCTBEHHbBIN IPABUJIBbHBIA OTBET.
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1. [3] Hama marpunma A = ( Orger:

IIPONU3BOJILHOTO 7.

>. Haititu marpuny A" njs

2. [3] Haiitu oproroHasibHbIil 6a31C OPTOrOHAIBLHOIO JIONOIHEHUST K OIIPOCTPaHCTBY M IpocTpaHcTBa R4,

rae M = <f1 = (2747 173)7f2 = (1727374)7f3 = (3)6)45 7)7f4 = (3767 _172)>

Orser:

paBHA

3. [3] Cymma psina i(—l)nil (%)n _ (E) B (%)2

n
n=1

a)e/m O 6) e V™ 0O B) In(1+e¢/7) O r)1/2 O 1) Apyromy 3nadeHuo [

4. [3] CkonbKko CTPOK BBIBEIET KOJ HA KOHCOJb, €CiM B KOpHe jucka C: ectb K aitio ¢ N pasinu-
HBIMU pa3MepaMn (K >= N)? Kakne QyHKIMN JieXKaT HA CTEKe BBI30BOB, KOIJIA BBIMOIHIACTCS METO/T
Console.WriteLine? He BriiodaiiTe B CT€K aHOHUMHBIE METOJBI U METO/bI MHTepdeiicoB IEnumerable
IEnumerator.
var result = Directory

.GetFiles(@"C:\")

.Select(f => new FileInfo(f))

.GroupBy (f => f.Length)

.OrderBy (g => g.Key)

.Select(g =>

g Orger:
var x = new {Length = g.Key, Count = g.Count()};
Console.WriteLine($"{x.Length}:{x.Count}");
return x;

b

.Skip(3)

.ToArray();

5. [3] Ilepecranoska <é ; ?7) le g 2 ; Z) peCcTaBjieHa oprpadoM. Orper:

Haiitu gucio nsomopdusmoB 3Toro oprpada Ha cebds.
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6. [3] Haitru 920y

mpux =1,y =0,z =0, ecou 22 + 3% + 2 = e¥?.

Orser:

7. [3] PopmanuzoBaTh ciemyoliee paccyKIeHne B TEPMUHAX JIOTHUKU TPEJIUKATOB U MPOBEPUTDH €r0 JIOTHY-
HOCTB METOJIOM PE30JIIOINIL:

U3 scex mamemamuros moavko aa2e6paucmat U monoioet 3naom, Kax npotimu 6 bubsuomexy. Aazebpaucmoy
00WAIOMCA MOALKO € MACOHAMU. AHMOon He macon, 6 monosoeu ¢ Hum e obwaromcea. Credosamenrvho,
BCAKUT MaMeMamuk, obwaouutics ¢ Anmonom, He 3naem, Kax npoimu 6 bubauomexy.

Orser:

8. Ilpu KoppekTHON peasu3amumu MeTOI0B Equals u GetHashCode y Kjacca X M OTCYTCTBUU [T€PEOIPEIETEHUS
OIlepaTopoB == U != BEPHO JIU, YTO:
BEpHO HEBEPHO
(1.1) [1] ecin x1.GetHashCode() == x2.GetHashCode() u x2.GetHashCode() ==

0 0
x3.GetHashCode (), TO x1.Equals(x3)
(1.2) [1] ecm x1.Equals(x2) u x2.Equals(x3), T0 x1.Equals(x3) Il Il
(1.3) [1] ecomm x1.GetHashCode() != x2.GetHashCode(), TO x1 != x2 O O

9. [3] B kBagpare ABCD co croponoit x Ha cropony AB 6pocator TouKy, a Ha cropony C'D — ere oy
TOYKY He3aBUCHUMO OT IepBoil. Cunrast, 4TO 1 B TOM, M B APYTOM CJIydae paclpeleseHne TOYEK PaBHOMEDPHO,
Haﬁ,ZLI/ITe MaTeMaTHU1IeCKOe O2KHJaHue U JIUCIIEPCUIO PACCTOAHUA MEXKAY 9TUMHNU TOYKaMMU.

Orser:

10. [3] B nosnoMm jBysoibHOM B3BelieHHOM Tpade, B KaxKJIOi U3 J10Jieli KOTOPOro COJEPXKUTCsI 1 BEPIIUH,
TpedyeTcst IOCTPOUTDH IOJHOE TapOCOYeTaHNe MUHUMAJIBLHOTO Beca. PaccMOTPUM CJIeIYIONUI aJITOPUTM.

1. Homoxurs M := &; ynopsiounTh pedpa 110 BO3PACTAHUIO BECOB
2. Tloxka M comep:xut meHee n pedep, MOBTOPSATDH

® CUNTaTh OUYepeHOe PedPOo €, YIAJIUThH ero U3 CIUCKA;

® eC/Iu e He MepeceKaeTcs HU ¢ ogauM pedbpom u3 M, mobaButhb ero Kk M

3. Bepuyts M m ocTaHOBUTBHCH.

IIpuBecTn mpuMep, KOT/Ia TPEJJIOXKEHHBIN aJIrOPUTM Hall/IeT HEMUHUMAJIBHOE ITapOCOtueTaHue.

Orser:
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11. [3] Bst casbimanu ucroputo npo Munoraspa? PacckasbiBasm, 94To 9T0 OBLIO Uyg0BHINE B 0Opa3e Ye0BeKa
C TOJIOBO# OBbIKa, M eMy BpeMsi OT BpeMeH! ITPUBO3UIN 0 CeMb IOHOIIEH 1 CeMb JIEBYIIEK TO JIU Ha Che/IeHHe,
TO JIM JJIA TOTO, 9TOOBI OH, CHAS B cBoeM KHOCCKOM Jj1abUpHHTE, pa3BJIeKajcd, HAaO/Iomas 3a TIIETHBIMA
MOMIBITKAMHY TJIEHHUKOB HAalTH BBIXOJI. Tax MM nHatve, B y3/1aX JaOUPUHTA HAKOINIOCH HEMAJIO IJIEHHUKOB, 1
niocetuBinnit KHoccknit TabupwHT 110 CBOUM JiejiaM Teceil B3s1JICsT 38 KBECT «BbIBEIU BCEX IJIEHHUKOB HAPYKY ».
Kak m3Becrno, Teceii ObLI 9UTEPOM M UCIIOJIL30BaJ HUTh, KOTOPYIO €My IOJKHHYJIa ApuajHa — JI04Yb Iapsd
Munoca. Pasymeercsi, Huth HegerneBasi. M xoTrh ApuajHa Ha 3TOT pa3 paspelnmia Tecero pesaTh ee, eciiu
[IOHAI00UTCsI, HO, KOHEYHO, XOTEJIOCh ObI HUTH COKOHOMUTD, MAJIO JIU TJI€ OHA €Il IMPUIOIUTCH.

Sasaga Tecest ObLIa IPOCTa KAaK TPU KOPUH(MCKUX CTaTEpa: BOATH B JIADUPUHT, J0OPATHLCS 0 BCEX €r0
V3JI0B M BepHYThCs 00paTHo. [I0CKOIbKY OpHEHTHPOB B JJAOUPHUHTE MAJIO, BIOJIb BCEX MTPOMIEHHBIX IIEPEX0/I0B
JOJIXKHBI OBLIN JIE?KATh OTPE3KU HUTU ApuaHbl (K&)K;Lblﬁ OTPE30K JOJI2KEH OBLI COeTUHUTH IBa COCETHUX
y3aa jabupunTa). Tabmuiy paccrosHuil MexKIy y3JaMu, COCIUHEHHBIME IIPOXOJAMU HEMOCPEJICTBEHHO, Y
MunHoTaBpa yIaa0ch BRIKPACTh BO BPEMsI OJTHON U3 MPEIbLAYIINX KOMAHINPOBOK. JlJIsT HEKOTOPBIX ITap y3J10B
B TabJ/IUIE CTOsLT 3araJO9HBIN 3HaK 00, n Teceil Ha BCIKUil ciyvail cCauTas, ITO MPOXOIa TaM HeT.

ITomorure Tecero pemmnTh €ro 3a1a4y U M3PacXoJ0BaTh IIPU 3TOM MUHUMAJILHYIO JJIMHY HATH ApPHaTHbL.
[Tpenmoxkure MaTeMaTHIeCKyl0 MOIEIb 9TOW 3aJadM KaK 3aJad9d ONTHMH3AlnK Ha rpade u omuimre
HehOPMAJILHO AJITOPUTM €€ PelleHus, HMeomuil cioxkuocts O(n?).

Permenne:



