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Beenenne

JlucuMiimHa TOCBSIEHA YINIYOJEHHOMY H3YYEHMIO IPOIpPaMMHUpPOBAaHUS Ha S3bIKE
Python. Kypc oxBaTbiBaeT cneuuduyeckue npuémsl pa3paboTKu U JAE€T MpeACTaBIEHUE KaK O
HETPUBHAIBHBIX CHOCO0AX MCIOJIb30BaHUS 0a30BOTO CHMHTAKCHCAa M JAPYIMX BO3MOXKHOCTEH
A3bIKA, TAK U O CIOXKHBIX CTPYKTYpax, MHCTPYMEHTAaxX U aJrOPUTMAax ISl HETO.

Lenbto ocBoenus: aucuuiuinHbl «MH(pOpMaTHKAa W TPOTPaMMHUPOBAHHE» SIBISIOTCS
IOJy4eHHE HaBBIKOB IPAKTUYECKON pa3pabOTKH MPOrpaMM M OCBOECHUE NPUEMOB HAIMCAHUS
IIPOrPaMMHOI0 KOJ1a.

3azayamu JUIsl OCBOCHMSI IUCLUIUIMHEI SIBIISIFOTCS

3HaKOMCTBO C BO3MOXXHOCTSIMHU Cpelibl pa3pabOTKH IpOrpaMM — HalMCaHUEM
KOJIa, UCIIOJTHCHHUEM U OTJIaIKOM;

3HAKOMCTBO CO CTaH/JapTHBIMU THUIIAMU JAHHBIX;

n3yueHne 0a30BBIX CHHTAKCUYECKUX KOHCTPYKIIHH S3bIKa BBICOKOTO YPOBHS;
W3yuyeHHE OCHOBHBIX NIPUEMOB pelIeHUs 3amgad o0palboTKH WH(pOpMAIHH
Pa3IMYHON PUPOJIBL;

3HaKOMCTBO CO CTIeUU(UIHBIMUA THITAMHU JaHHBIX U CTPYKTYPaMU;

3HaKOMCTBO CO CTOPOHHUMH OMOIHOTEKaMH /sl pabOThI ¢ OONBIIMMHU 00BEMaMU
JaHHBIX;

U3yueHHe yriTyOJEHHBIX CHHTAKCHUYECKUX KOHCTPYKIMH S3bIKa BBICOKOI'O YPOBHS;
U3Y4YECHHE DPa3JIMYHBIX CTWJIEH M IapajurM MporpaMMHpPOBaHUS M IOHUMaHUE
o0acTeil U1 UX PallMOHAIBHOTO MPHUMEHEHHS,;

3HaKOMCTBO CO CTIeIU(UIHBIMU THITAMU JTaHHBIX U CTPYKTYpaMH;

3HaKOMCTBO CO CTOPOHHUMH OMOIHOTEKaMH /sl pabOThI ¢ OONBIIMMHU 00BEMaMU
JTAaHHBIX;

M3Y4YEeHHE YTITyOIEHHBIX CHHTAKCUYECKMX KOHCTPYKIUH sI3bIKa BBICOKOTO YPOBHS;
M3Y4YEHHE DPa3IMYHBIX CTHWJIEH W MapagurM NporpaMMHUpPOBAaHUS U TOHHMaHUE
obnacTeil /U1 MX PallMOHAIBHOTO IPUMEHEHHS.



1 cemectp

JlaGopaTopHas padora 1

1. Jlunetinpiii anroputM. C TIOMOIIBIO OJOK-CXEM 3alKcaTh AITOPUTM HAXOXKICHUS
IUIONIA/IA U TIEpUMETPa MPSIMOYTOJIbHUKA 110 IBYM CTOPOHaM a U b.

2. BerBnenue. C mOMOIIBIO OJIOK-CXEM 3aIlicaTh AITOPUTM HAXOKICHHS caMOil OOJIBIION
CTOPOHBI B TPEYTOJILHUKE.

3. HuknuuHocTh. C MOMOIIIBIO 0JI0K-CXEM 3alucaTh ajJrOPUTM BbIBOJIA BCEX YETHBIX YMCET
ot 1 o 25.

JlaGopaTopHas pabota 2
1. Co3nate mporpammy, KOTopasi BBIBOJUT HA SKPaH TEKCTOBBIN PUCYHOK.
Ha BBIXO/I€: HECKOIIBKO CTPOK
1
2
333
44444
5555555
66 66
77777
2. Co31ath IporpaMMy, KOTOpast BEIUUCIIET MOCIEAHIO0 upy d 3aaHHOro yKcia n.
Ha Beixome: niemnoe uuncio d.
3. B nepemeHHO# n XpaHuUTCs ABY3HAYHOE unciio. Co3naiite nporpamMmy, BEIYHCIISIONIYIO
Y BBIBOJISIIYIO HA 3KPaH CyMMY TGP n.
Ha BbIXOz€: 11€)10€ YHCIIO.

JIaGoparopHas pabota 3

1. Co3gaTh mporpamMmy, KOTOpasi BEIYKCISET OCNeHIO 1udpy d 3a1aHHOro Yucia n.

Ha Beixogne: nienoe uuncio d.

2. B nepeMeHHO# n XpaHUTCA JIBy3HauHOE 4yncyio. Co3aaiiTe mporpaMmy, BIYUCISIONTYIO
Y BBIBOJISIIIYIO HA dKPaH CyMMy Iudp n.

Ha BeIxogze: nenoe uncio.

3. B nepemeHHOI1 n XpaHUTCS TpEXx3HauHOE uncno. Co3naite NporpaMmy, BEIUKCISIONIIYIO
Y BBIBOJSIIYIO HAa 9KpaH CyMMY ITU(p n.

Ha BbIxoze: nenoe 4ucio.

JIaboparopHas paboTa 4

1. TIporpamMma mpoBepsieT, ABIAETCA U YUCIO YETHBIM. OOBIBUTE U MHUITUATUZUPYUTE
MIEPEMEHHYIO 1IEJIOT0 THIIA.

Ha BeIxoze: ogHO U3 ABYX CTpOKOBBIX 3HaueHui True uinu False (mpumep, a = 4 -> True
win a = 33 -> False).

2. [Ilporpamma mpoBepsieT, SABISIETCS JU YHCIO Tpe€x3HauHbIM. OOBsIBUTE U
MHULMAIN3UPYHTE IEPEMEHHYIO 1IEJI0T0 THIIA.

Ha Be1xose: oHO U3 A1BYX CTpOKOBBIX 3HadeHui True uinu False (mpumep, a = 878 -> True
win a = 33 -> False).

3. Ilporpamma omnpeaensieT, SABISETCA JIM TOJI C JaHHBIM HOMEpPOM BHCOKOCHBIM.
HamomuuMm, 4TO B COOTBETCTBUU C TPUTOPUAHCKUM KaJIEHIApPEM, TOJ1 SIBJISIETCSI BUCOKOCHBIM, €CIIN
ero Homep kpateH 4, Ho He kpareH 100, a Takxke ecinu oH kpareH 400.

Ha BbIxoze: o1HO U3 OBYX CTpOKOBBIX 3HaueHui True uiu False (mpumep, g = 1941 ->
False wu g =2000 -> True).

JlabopaTtopHas pabora 5



1. Jlano BemecTBeHHOE 4mcio - meHa 10 kr sOmok. Hamummre mporpammy, KoTopas
BeIBOIUT cToUMOCTh 0.1, 0.2, ... 1 Kr S0JIOK.

2. JlaHo BelecTBEHHOE YHCIIO0, TPOrpaMMa HaXOAUT MOAYJIb JaHHOTO YKCIIA.

3. JaHbl J1Ba BEIIECTBEHHBIX YHUCJIA X W Yy, HE paBHbIC APYr Apyry. MeHbllee U3 HUX
3aMEHUTH MOJIOBUHKOM UX CYMMBI, a O0JIbIlIee - UX YBOCHHBIM IIPOU3BEICHUEM.

JlaGopaTopHas paborta 6
1. IIporpamma cUMTHIBACT C KIaBHATYPHI (DAMUITUIO, UMSI, TOPO/I, TO POKICHUS U BBIBOJIUT
coo0IeHue:
YBaxaemblil :ums: :(haMuius:(:Topo:), BaM ceifuac :Bo3pacr:!
BospacT paccuuTbiBaTh OTHOCUTEIHHO TEKYIIETO Io/a.
2. CuuraTh ¢ KJIaBUATYpbl CUMBOJI JUIl OTPUCOBKU. BBIBECTH €5104KYy BBICOTON 7 CTpPOK.
[Ipu BBIBOJIE aKTHUBHO IOJIH30BAThCS omepanuert "*" st CTpOK, CTpOKa KoJia M3 JBYX MOAPSI
UIYIIUX OJITMHAKOBBIX CUMBOJIOB BCTPEUATHCSA HE JTOJDKHA.
Hanpumep, cuntsiBaem "#", TOra BEIBOJIMM:
#
HE
HiHH
HEREER
HEHIHHH T
#
HitH
3. Jdanbl 3 BellecTBEHHBIX YKCia a, b, c. BriBecTH Ha 9KkpaH B MEPBOM CTPOKU ypaBHEHUE
ax”2+bx-+c=0, Bo BTOpPOI CTPOKH OJHY MX CICIYIOIIHX (Ppa3:
"VpaBHEHHE HE UMEET JEUCTBUTENIbHBIX KOpHEH"
"VYpaBHeHHE UMEET /iBa OAMHAKOBBIX KOpHS"
"VYpaBHEHHE NMEET J1Ba Pa3HbIX KOPHS"

JIaGoparopHas paboTa 7

1. Hammcare mporpammy, KOTOpasi CUMTBIBAECT C KJIABHATYphl HOMEp JHS HEIeIH U
BBIBOJMT Ha3BaHUE JIHs HEEIH 110 BBEICHHOMY HOMEPY

2. Hanmcats mporpaMmy, KOTOpasi CYMTHIBAET C KJIIABUATYPHl HOMEP MECSIAa U BBIBOJUT
Ha3BaHHUE MecsIla [0 BBEICHHOMY HOMEpY U KBapTall B TOPOM 3TOT MeCALl HaXOJIUTCS.

3. Hammcath mporpaMMy KOTOpasi CAUTHIBACT JBA YMCIIa U HOMep omeparuu (1 - "'+" 2 - "-
", 3 - ", 4 - "/"), 3aTeM BBINOJIHAET ATY ONEpalMIO C YHCIaMU U BBIBOAUT pe3yibTar. Ha Homb
JIEIUTH HENb3S5, BLIBECTH COOOIIEHHE 00 STOM.

JlabopaTtopHas pabora 8

1. HanumuTe mporpamMmy Juis pelleHUs] YpaBHEHUS ax=b OTHOCHTENBHO X B IIEJBIX
qrciax. YUYTHTE, 9TO @ MOXKET IPUHUMATH JIF0OBIe 3HaUeHUs, B TOM uncie u 0.

2. JaHbl KOOpAMHATHI TOYKM HA IUIOCKOCTH. Tpebyercs ompenenauTb, B KaKoH
KOOPJWHATHOM YETBEPTH OHA JICIKHUT.

3. Tlone maxmaTHOW JOCKH ONpeAesieTcs Napoid HAaTypalbHBIX YHCEN, KaXKA0e U3
KOTOPBIX HE MPEBOCXOMT §.

ITo BBenenHbIM KoopaMHaTaM ABYX nosieit (kl) u (mn) BeIsicHUTE, yrpoxaer U (ep3b,
Haxozsamuiica Ha none (kl), momto (mn)?

JlabGopaTtopHas pabota 9
1. 3amanbl JBE KJIETKM MIAXMAaTHOM NOCKW. Eciaw OHM MOKpamieHbl B OJMH IBET, TO
BbIBeAUTE C10BO YES, a ecnu B pasubie ueta — 10 NO.



2. IllaxmarTHas nagps XOAMT 1O TOPU3OHTAIM WM BepTUKaNU. JlaHbl JBE pa3iIuyHbIE
KJIETKU IIAXMAaTHOM JOCKH, OIPENEIUTE, MOXKET JIU JIaJbs IONACTh C IIEPBOM KJIETKU HAa BTOPYIO
OJITHUM XOJIOM.

3. IaxmaTHbId KOHb XOIUT OyKBOH “I” — Ha /ABE KIETKM MO BEPTHKAIU B JHOOOM
HalpaBJIEHUU U Ha OJIHY KJIETKY 10 TOPU30HTAIN, WIX HA000pOT. [laHbl 1Be pa3inuyHble KIETKU
IIaXMaTHOW JTOCKH, OIPEIEIINTE, MOXKET JIU KOHb IONACTh C MIEPBOM KJIETKH HA BTOPYIO OJHUM
XOJIOM.

JlabGopaTtopHas pabota 10

1. IlporpaMMa CUMTBIBAET C KIABHATYPHI 7 LENbIX ynces. CUuTaHHBIC YUCiia HeOOXOMMO
n00aBUTh B chnucok. HalWTm MakcHManbHbIi M MUHUMAIbHBIA 3JEMEHT B CIIUCKE C
UCIIOJIB30BAaHUEM Min U max a Takke 0e3 UCTIOIb30BaHus 3TUX (QYHKIIHH.

Ha BrIx0oz€: 2 yncia.

2. Ilporpamma nosryyaeT cooO1eHue. 3aTeM CYUTHIBaeT CUMBOUI [ ourcka. Heo6xoaumo
HaTH 4acTOTy, C KOTOPOH 3aJjaHHbIA CUMBOJI BCTPEYAETCsl B COOOIIEHUH.

Ha Beixope: 1 uncio.

3. Cuurarts ¢ ki1aBUaTypsl 5 uMeH. OCTaBUTh TOJIBKO YHUKAJIbHbIE UMeHA. BrIBeCTH criucok
C 9TUMH UMEHAMH, OTCOPTUPOBAHHBIMU B MOPSIKE YOBIBAHHSI [UTMHBI UMEHHU.

Ha Bbixoze: Criucok.

JlaGopaTopHas padora 11

1. 3amaTh ¢ KIaBUATYPHI CIIUCOK M3 N YKCell, BRIBECTH Ha SKPaH 3JIEMEHTHI CITUCKA Yepes
npoben. Haiftu cymmy, MakCUMallbHbII U1 MUHUMAJIBHBIN 3J€MEHTHI (Sum, min, max, sort He
HCIIOJIb30BATh).

2. 3a5aTh ¢ KJIaBUATypbl CIMUCOK U3 N YHCell, BBIBECTH Ha SKPaH 3JIEMEHThI CIIUCKA Yepes
Talynsanuio. [locuntarh CKOJIBKO B MOCIEA0BATEIIBHOCTA PABHBIX COCEIHUX DJIEMEHTOB.

3. 3agath ¢ KJIaBHATypbl chucok u3 N uwncen (Bce 4YHClIa pasHbIe), MOMEHSTh
MaKCHMAJIbHBI 1 MUHUMAJIbHBIN 3JIEMEHT MECTaMH. BBIBECTH Ha SKpaH 3JIEMEHTHI CIIUCKA Yepe3
npooe.

JIaGoparopHas pabota 12

1. 3agath ¢ KJIaBUaTyphl CIUCOK U3 N 4Mces, cieiaTh CABUI YMCEN BIPABO, IIPU 3TOM
MOCJIETHAN 3JIEMEHT JOJDKEH cTaTh nepbiM. Hanpumep [1, 2, 3] -> [3, 1, 2]. BeiBecTu 351€MeHTHI
MIOJIyYEHHOTO CIIMCKA Yepe3 TalyJIsAIuIO.

2. 3agath C KJIaBMAaTypbl COHCOK H3 N 4ucen, MPOBEPUTh TMOJIYYEHHYIO
MOCJIEI0BATEIbHOCTD SBJISETCS JIU OHA BO3pacTaroleH.

3. 3amath ¢ kiaBHaTyphl cucok u3 N uucen. U3MEHUTh CIHCOK Tak, 4TOO B HEM IILITH
CHayaJja 3JIEMEHThI C YeTHBIMU HOMEpaMH MOTOM C HEYETHBIMU HOMepaMu. BBIBECTH 371€MEHThI
MOJIY4EHHOTO CIIUCKa yepe3 mpooe.

JIaGoparophas pa6oTta 13

1. ITo manHOMYy 1enoMy uucity N pacrnedaTaiTe BCe KBaJpaThbl HATYpaJbHBIX YUCEN, HE
npesocxogsamue N, B OpsIKe Bo3pacTaHus. N CUMTATh C KIIaBUATYPBHL.

2. Cyntath ¢ KiI1aBHaTyphl N IIETBIX YHCEI U BHIBECTH Ha 9KPaH UX CyMMY. N HEOOXOIMMO
TOKE CUUTATh C KJIABUATYPHI.

3. Cuutats ¢ knaBuaTypbl N 1enbix yncen. HalTi Konu4ecTBO YETHBIX YHUCEI CPEId HUX.
N He0o0X0IMMO TOXKE CYUTATH C KIaBUATYPHI.

JIaGoparopHas pabora 14

1. ITo nanHoMy unciy N pacrnedarailTe Bce LEIbI€ CTENIEHU JBOMKHU, HE MPEBOCXOAIINE
N, B mopsiike BO3pacTaHus.

Onepanueit BO3BEICHHS B CTETIEHD MOJIb30BaThCS HEMMb3s!



2. B mepBplii A€HL CMOPTCMEH MPOOEkKal X KHUJIOMETPOB, a 3aTEM OH KaXXIbIH JICHb
yBenuuuBai npobder Ha 10% ot mpensiaymiero 3HadeHus. 1lo maHHOMY YHCTy y ONpeAeiuTe
HOMeEp JHs, Ha KOTOPBII MpOoOer CHOPTCMEHA COCTaBUT HE MEHEE Y KUJIOMETPOB. X, Y BBOJATCS C
KJIAaBUATYPBHI.

3. Onpenenure CyMMy BCEX 3JI€MEHTOB IOCIEI0BATEIBHOCTH, 3aBEPLIAIOIICHCS YHCIOM

0.

JlaboparopHas pabota 15

1. Beruuciuth cymmy psiga umcen 1/1 + 1/2 + 1/3 + ... + 1/n, roe n ompexnensercs
MI0JIb30BATEIIEM.

2.Beraucnute cymmy psaa umcen 1/(1°2) + 1/(2°2) + 1/(3”2) + ... + 1/(n"2), rae n
OTIPENIeNIAETCS MOJIb30BATENIEM.

3. Beruucauts cymmy psiaa gucen l/a + 1/(a+1) + ... + 1/(a+n), roe a, n onpenensercs
MI0JIb30BATEIIEM.

JlaboparopHast pabora 16

1. Hanummre mporpamMmy, KOTOpas HaxXxOJUT BCE Pa3IUuYHbIE HU(PHI B CHMBOJBHON
crpoke. Ilporpamma moKHa BBIBECTH B OJHOM CTPOKE BCE pasziMuHBbIe HH(PBI, KOTOpHIC
BCTPEUAIOTCSl B MCXOJHOW CTPOKE, B MOpsi/Ke Bo3pacTaHus. Eciu B cTpoke HET mudp, HyXHO
BbIBecTH c10B0 'NO'.

2. HanmmuTe nporpaMmy, KOTOpasi OIpeaeisieT NPaBHIbHOCTh 3allMCH IEJIOT0 YHCIa B
BOCbMEpUYHOU cucteme cuucienus. [Iporpamma nomkna BbiBecTH oTBeT 'YES', ecnm crpoka
IpeICTaBIseT COO0M MPAaBUIIBHYIO 3aIKCh LIEJIOTO YMCIIa B BOCBMEPUYHON CUCTEME CYHCIICHUS, 1
'NO', ecau 3anuch OmMOOYHA.

3. HanummTe nporpamMmy, KOTopasi HAXOAMUT Bce HU(PBI, KOTOPBIX HET B MEPEIaHHON el
ctpoke. IIporpamMma momkHa BBIBECTH B OHOH CTPOKE Bce NMUMPHI, KOTOPBIE HE BCTPEYAIOTCS B
UCXOJIHOM CTpOKe, B opsiike yObIBaHus. Eciu Takux 1nudp HeT, HyKHO BbIBeCcTH c10B0 'NO'.

JIaGoparophas pabora 17

1. Jan tekct. BriBeguTe c10BO, KOTOPOE B 3TOM TEKCTE BCTpEHAeTCs yaule Bcero. Eciu
TaKHUX CIIOB HECKOJILKO, BBIBEIUTE TO, KOTOPOE MEHbIIIE B JIEKCUKOTpapUIeCKOM MOPSIKE.

Bxomuble nanuble:

BBoautcsa Tekcr.

Beixognble jaHHBIE:

BriBenute oTBeET Ha 3a/1auy.

2. Bam gan cnoBapb, coctosnuii u3 mnap cioB. Kaxmoe cloBO sBJISIETCSI CHHOHUMOM K
napHomy emy cioBy. Bce cnoBa B ciioBape pa3nuuHbl. /{151 0OJHOTO JaHHOTO CJIOBa ONpPEAEIUTE
€ro CHHOHUM.

Bxonnbie nannble:

[Iporpamma nosydaer Ha BXoJ KoaudecTBO nap cMiHOHUMOB N. Jlanee cnexyer N CTpOK,
Ka)KJlasi CTPOKa COJIEP>KUT POBHO JBa CloBa-cMHOHKUMA. [locie 3Toro cieayer oiHO CIOBO.

BrixonHble naHHBIE:

[Iporpamma qosHa BEIBECTH CHHOHUM K JIAHHOMY CIIOBY.

JIaGopartopnas pabota 18

1. JlaH criMcok cTpaH M ropoAoB Ka)JAOW CTpaHbl. 3aTEM JaHbl Ha3BaHMS TOpoJoB. [l
KaQ)KJIOT'0 TOPOJIa YKAXKUTE, B KAKOM CTPaHE OH HAXOIUTCA.

BxomHble manabie

IIporpamma nosrydaer Ha BXoJ kosimuecTBO crpad N. Jlanee uner N CTpOK, KaxK1as CTpoKa
HAUMHAETCs ¢ Ha3BaHMs CTPaHbl, 3aT€M UAYT Ha3BaHUs TOPOAOB 3TOW CTpaHbI (pa3ieinsercs Bce
npobenamu). B crnemyromeit cTpoke 3amucaHo 4ucio M, ganee uayT M 3ampocoB — Ha3BaHUS
KaKuX-TO M ropoJ0B, IEPEUUCIICHHBIX BBIIIIE.



BrixogHrie qaHHbie

JIist KaXkJ1oro M3 3arpoca BBIBEUTE Ha3BaHHUE CTPaHbl, B KOTOPOM HAXOAUTCS JAHHBIN
ropoz.

2. B reneanornueckom ApeBe y KaKJI0T0 YeJI0BEeKa, KPOME pOJOHAYAIbHUKA, €CTh POBHO
OJIUH POJUTEIIb.

Jlansl 1Ba 31emMeHTa B iepese. Onpeaenure, BIsieTCs T OAUH U3 HUX TIOTOMKOM JPYTroro.

Bxonneie nanuble:

[Iporpamma mosiydaer Ha BXOJl YMUCIO 3JEMEHTOB B reHeanorudyeckom jpese N. [lanee
cienyer N-1 cTpoka, 3ajaroliyde poAMTENs [ KaXIOro JJEMEHTa JIpeBa, KpoMme
pononavanbHuKka. Kaxxgas ctpoka umeet Buj "uMs_moToMmka ums_poautens'. Jlanee 3amarorcs
MMEHa JIBYX 3JIEMEHTOB JiepeBa uepe3 mpooel.

Beixoanbie jaHHbBIE:

BeiBenute o1HO U3 Tpex yucen: 1, ecny nepBhli AJIEMEHT SBISETCA MPEIKOM BTOPOTO, 2,
€CJIM BTOPOW SIBIISIETCS MPEAKOM mepBoro uiau 0, €ciiy HU OJUH U3 HUX HE SIBJISICTCS MPEIKOM

JIPYTOro.

JlaGopaTopHas pabora 19

1. CuuraTh c KinaBHaTypbl npeioxeHue. Pa3doutp npeanokeHue Ha cioBa (CIOBOM
CUMTaTh TOCJIEI0BATEIILHOCTh CHMBOJIOB 0e3 mpoOenoB). HaliTu niaumHy camoro AJUHHOTO U
KOPOTKOI'O CJIOBA.

2. Cuyurtarh C KJIaBHATYpbl MpeajokeHue. B mpeanoskeHue MOXKET HUIATH HEKOTOPOU
KOJIMYECTBO  MOAPSA UAymHUX mpoOenoB. HeoOXoauMo ymamuTe W3 MPEIIOKECHUS
IyOnupyromuecs mpoOesibl U BIBECTH Pe3yiIbTaT Ha IKPaH.

3. Cuntarh C KJIaBUATYypbl (HaMHIIMIO U UMS YEJIOBEKA, /I KOTOPOTO HYXKHO CHeNaTh
npuriacuteabHoe mucbMo. [l1abnon aHHOTO MHChMa TaK K€ CYUTHIBACTCS C KIaBUATYphl. B aTOM
11a0JI0HE BCTPEYArOTCs CIIEUANbHBIE [TOCIIE0BATEILHOCTH CUMBOJIOB, BMECTO KOTOPBIX HY’KHO
BCTaBUTH UMS U (PAMUIINIO, 3 HMEHHO:

lamst !

I pamummms!

BmecTo HMX COOTBETCTBEHHO HAJ0 BBIBECTH CUUTAHHBIE C KJIIABUATYPbI UMSI U (PaMUITHUIO.

JlabopaTtopHas pabota 20

1. Jlana ctpoka, cocrosiiasi pOBHO M3 JBYX CIIOB, pa3JesieHHbIX npoOenom. [lepectaBbTe
9TH CJIOBA MECTaMH. Pe3ynbTar 3aummTe B CTPOKY 1 BBIBEIUTE MOJTYIHBIIYIOCS CTPOKY.

ITpu pemennn 3Toi 3a/1aun HeNb3s MOIB30BATHCS LIUKIAMU U HHCTpYKLKeH if.

2. Hana ctpoka, B KoTopoil OykBa h BcTpewaercs kak MUHMUMYM JBa pasa. Ilomyunte
MOCJIEI0BATEIbHOCTh CHMBOJIOB, 3aKJIIOUEHHYI0 MEXAY IMEpPBBIM M IOCIETHUEM MOSBICHUEM
OykBbI h 1Ba pasza, camu OyKBBI h BKJIIOUaTh HE HAJIO.

3. Jlana ctpoka. Y jajimTe U3 Hee Bce CUMBOJIbI, YbM HHIEKCHI JAETATCS Ha 3.

CUMBOITBI CTPOKH HYMEPYIOTCS, HAUMHAS C HYJIS.

JlabopaTtopHas pabora 21

1. Mana ctpoka. Haiinure B Hell Bce HaTypasbHbIE YHCIA.

2. Jlana ctpoka. Haiigute B HeW ciloBa, KOTOpPbIE HAYMHAKOTCS HA TJACHYHO JIATUHCKYHO
OyKBY.

3. lana ctpoka. Haiinure B Hell Bce C10Ba, HAYMHAIOIINECS C JATUHCKOW OOJBITION OYKBHI.

TEMA 8 Kak nepeMeHHbIe YCTPOEHBI BHYTPH.
CcpinouyHble TIEpEeMEHHbIE, NEPEMEHHbIE 3HAU€HUs, OCOOCHHOCTH XpaHEHUs B IaMSTH,

pa3Hoe MOBEeCHHE TP MPUCBAaUBAaHUU, U3MEHEHHH. ABTOMaTn4yeckas cOopka Mycopa.

JlaGopaTtopHas paborta 22



1. Cuurarh ¢ KJIaBUATYphI NpeaJIOKEHUE. B cTpoke ynanuTh MOCIEeIHEE CIOBO, T.€. BCE
CHMBOJIBI TTOCJIE TIOCJIEHETO podena B CTPOKe.
2. Cyurath Cc KIaBHATYpPbI MIpeAoKeHue. B caMoM JUIMHHOM CJIOBE 3aMEHHUTH BCE OYKBBI
nyn np"n
a"Ha"b".

JlaboparopHas padota 23

1. Cunrare C KIaBUATYphl NpEeNIOXKEHHE. MeXIy CIOBaMH MOXKET OBITh HECKOJIBKO
mpoOeIioB, B HaJYalle U KOHIE CTPOKU TakKe MOTYT ObITh Ipobensl. Tpebyercs mpeoOpa3oBaTh
CTPOKY TaK, YTOOBI B €€ HayaJle ¥ KOHIIE TPOOEIIOB HE OBLJI0, a CII0BA OBLITU pa3JIeIeHbl OJJMHOYHBIM
cumBoJIoM "*",

JlaboparopHas pabora 24

1. 3amaHbl JgBa HATypaJbHBIX YHCIAa M W N - YUCIAUTENh W 3HAMEHATelb JPOOH.
HeobxonumMo BeiBecTH 3Ty Apo0b B BUC X/Y, IPEIBAPUTEIHLHO MPONU3BECTH COKpAIIEHUE APOOH.
Hpyrumu cnoBamu, HyxHO Haiith HO/I[ uncen m u n, pazaenuts 3ty yucia Ha HOJ[ u BeiBecTH
IpoOb B HY)KHOM (popmare.

2 cemecTp

JlaboparopHas pabota 25

1. Hamummre ¢yukiuio mind(a, b, ¢, d), BIYUCIAIONIYI0O MUHAMYM YETHIPEX YHCEI.
CumnraiiTe 4yeThIpe ICHCTBUTEIBHBIX YHCIIA U BBIBEAUTE PE3YNIbTAT paboThl 3TOW ()YHKIIHU.

2. Janbl ueTelpe naeWcTBUTENBbHBIX uwmcna: x1, yl, x2, y2. Hanummre ¢yHKIu0
distance(x1, y1, X2, y2), BEIUHCIISIONIYIO pacCTOsIHUE MeX 1y Toukol (x1, yl) u (x2, y2). Cuuraiite
YeThIpe JEHCTBUTENIBHBIX YMCIIA M BBIBEIUTE pE3ybTaT paboThl 3TON (GYHKLUH.

3. lanbl 1Ba HaTypasbHbIX yKcia n 1 m. CokpaTute Jpodb n/m, TO €CTh MOJYyYUTE JBA
JpYTUX 4Kcia p U q TaKuX, 4To n/m = q/p 1 ApoOb q/p — HECOKpaTUMasl.

Pemenue opopmute B Bune pynkuuu ReduceFraction(n, m), momydaroriasi 3HaU€HUS N U
m U BO3BpaLaroIei KOPTEXK U3 JIBYX YUCEIL.

JIaGoparopHas pabota 26

1. Hanmumure pexypcuBHyto GpyHkiuio fib(n), Beraucistoniyto n-oe yucio @udonayuun (1,
1,2,3,5,8, 13,21, 34, 55, 89, 144). IlponeMoHCTpUpyiTE pabOTy QPyHKIIHH.

2. Hanmummre pexkypcuBHYIO (QyHKLHUIO step(m, n), BO3BOISIIYIO LETI0€ MOJOKUTEIbHOE
4uCcI0 m cTeneHsb n. [IponemMoHcTpupyiite paboty QyHKIMH.

3. Hamummre pekypcuBHylO (yHKIMIO sm(n), HaXOASLIyI0 CyMMYy Lu(p IeJI0ro
HOJIOKHUTEIBHOT0 uncia m. [IpogeMoHcTpupyiite padoTy GyHKIMH.

JIaGoparopHas pabota 27
1. Hanumure ¢ynkuuio p(a, b), BHIYHCIAIONULYIO MEPUMETP MPSIMOYrOJbHUKA IO €ro
cropoHam. [IpenycmoTpute aprymMeHTsl 1o ymoiauanuto. [IpogemMoHcTpupyiite paboTy GyHKIMH.
[TponemMoHcTpUpyTE TPUMEPDI, KOTJa NepeaaeTcsl HeMmoIHbIH Habop aprymeHToB. [lapameTpbl
10 YMOJIYaHHUIO JOJKHBI IO3BOJIATH BBI3BIBATh (PYHKILHUIO CIIEAYIOIIUM 00pazoMm:
p() - mepumeTp KBajapara co CTOPOHOH 1
p(a) - mepuMeTp KBagpaTa co CTOPOHOI a
p(a, b) - mepumeTp npsIMOYroJIbHUKA CO CTOPOHAMH a U b
2. Hanumure ¢yHkuuoo s(a, b, ¢), BEIUMCISAIONUIYIO IUIOLIA/(b TPEYTOJbHUKA MO TPeM
CTOpoHaM a, b, c. @yHKIUSA JOKHA BO3BpalllaTh pe3ynbTaT. Eciiv TpeyrojpHUKa ¢ TaKUMU
CTOPOHaMM HE CYILIECTBYET, HY)KHO BepHYTh None. [ KaXAoH M3 CTOPOH JOJDKHO OBITh
3HAQUYCHWE TI0 yMOJ4YaHWio, Hampumep, 1. IIpomemoncTpupyiite padoty QyHKIUH.
[TpopeMoHCcTpUpYITE TPUMEPHI, KOT1a TIepelacTCs HEMOIHBIN HabOp apryMeHTOB.



JlaGopaTopHas pabora 28

1. Hammummure ¢ynkmuo my max(Ist, func), koTopass HAXOIUT MaKCUMAIBHBIN DJIEMEHT B
criucke Ist. DJIeMeHThl cpaBHHUBATh MEXIY cO00H 1o 3HaueHHWI0 GyHKIUU func Ijsl dIeMeHTa.
[TponemoncTpupyiiTe paboTy QyHKIINH U1 HAXO0XKACHUS MAKCUMAJIbHOTO 110 MOYJIIO AJIEMEHTA,
B KauecTBe func Hy)XKHa repenaTh COOTBETCTBYIOIIEE MO 1a-BbIpakeHue. Eiie oaun npumep s
¢ynkuuu func mpemiokuTe camocrosTenbHO. DyHKIMS [TOHKHA BO3BpallaTh pe3yibTaT.
CranmapTHble QYHKIIMH 3alIPEIICHBI.

2. Hammummwre ¢ynknuo my map(func, Ist), kotopast mpeoOpasyeT 3JieMeHThI ciuckKa Ist.
[IpeoOpazoBanme 3amgaetcs pynkuueit func. [Ipogemoncrpupyiite padory dpyakuun. [Tomyuute ¢
NOMOIIBI0O My Mmap CHHCOK KBaJpaToB 3jeMeHTOB. B kauectBe func HyxHa mnepenarth
COOTBETCTBYMOIIEE JIIMOAa-BhipakeHue. Eme onuH mpumep mis ¢GyHKuH func mpemioxure
camocTosTeNbHO. DYHKIIMS JOKHA BO3BpalaTh pe3ynbrar. CTaHAapTHBIC QYHKIIUH 3alPEIICHBI.

JlaboparopHast pabora 29

1. Hanummure ¢yHKIMIO my sum, KOTopas NMPHHUMAeT Ha BXOJ IEPEMEHHOE YHCIIO
apryMEHTOB M HaXOJIUT, ¥ BO3BPAILIAET UX CYMMY.

2. Hanummre QyHKuMoo my print, KoTopas OPUHHMAeT Ha BXOJ MEPEMEHHOE YHUCIIO
apryMeHTOB U BBIBOJUT Ha SKpaH ux uepes3 "; ".

JlaboparopHast pabora 30

1. Hanumure pexypcuBHYr0 QyHKIHMIO my nod(n, m), KOTopasi MPUHUMAET Ha BXOA 2
YHUCiIa U HaXOJUT W BO3BpaIlaeT HauOOJbIIUN o0l aenurens. [IpogemMoHcTpupoBaTh paboTy
GbyHKIHH.

2. Harmmmmre ¢ynknmuio my_ func(n), KoTopas mpuHUMAeT Ha BXOJ YHMCIO, HAXOIUT U
BO3BpalllaeT CyMMY MEpBOi U mocieaHeil uudp yucaa. Yucao K CTPOKOBOMY THUITY MPHUBOJIUT
3anpeieHo. [IpogemoHcTpupoBaTh paboTy QPyHKITUH.

JlabopaTtopHas pabora 31

1. Ha crone nexat kopoOka pazmepa Al x Bl x C1 u kopobOka pazmepa A2 x B2 x C2.
BolsicHuTe MOXKHO JIM OAHY U3 3TUX KOPOOOK MOJIOKUTH B JPYTYIO, €CIIU pa3pelieHbl MOBOPOTHI
KOpOOOK BOKpYT Jito6oro pedpa Ha yroa 90 rpagycos.

B ar0il 3amaue Henb3s MCHOJB30BAaTh CIUCKU U JPYTHUE CTPYKTYPHI JAHHBIX, a TaKKe
CTaHJapTHbIE QYHKIUHU HAJl HUMHU.

Bce BXo/1HbIE JaHHBIE CUUTHIBAIOTCS C KJIIABUATYPHI.

2. [InaBen mnaBan B GacceitHe pazMepoM N Ha M MeTpoB M ycTan. B 3TOT MOMEHT OH
OOHapyXWl, 4TO HAXOJUTCS HAa PAcCTOSTHUU X METPOB OT OJHOTO U3 JUIMHHBIX OOPTUKOB (HE
00s13aTeIbHO  OT OJMKaMIIero) M y METpoB OT OJHOrO0 M3 KOpOTKUX OopTukoB. Kaxoe
MUHUMAaJIbHOE PACCTOSHUE JIOJDKEH IMPOIUIBITh IUIaBel, 4ToObl BhIOpaThcs M3 OacceifHa Ha
60pTUK?

B or0ii 3agaue Henb3s UCHOJB30BAaTh CIUCKU U JPYTHUE CTPYKTYPHI JaHHBIX, a TaKKe
CTaHJapTHbIE PYHKIUHU HAJl HUMHU.

Bce BXxo/iHbIE JaHHBIE CUUTHIBAIOTCS C KIIABHATYPHI.

JlabopaTtopHas paborta 32
1. [Iporpamma mnosny4aeT Ha BXOJ MocieoBaTebHOCTh. CHavaza nmporpaMmma CUuTHIBAET
KOJIMYECTBO AJIEMEHTOB TMOCJIECIOBATEIIFHOCTH 3aTEM CaMH 3JIEMEHTBI. | apaHTHPYeTCsl 9TO XOTS
Obl 2 »sJeMeHTa B IOCJIENOBATENbHOCTH e€CTh. lIporpaMma moiDKHa ONpENENuTh BUJ
MOCJIEIOBATEIFHOCTH, M BEIBECTH Ha SKPaH OJIMH U3 BAPHAHTOB OTBETA:
ASCENDING (ctporo Bo3pacraroiias);
WEAKLY ASCENDING (umectporo Bo3pacraroiias, T.€. HeyObIBaroIias);
DESCENDING (ctporo yOsiBaromias);
WEAKLY DESCENDING (nectporo yOsIBaromias, T.c. HEBO3pacTaroIias);



CONSTANT (mocTostHHas);
RANDOM (cnyuaiinas).

[Ipu pemienuu 3a1a4u CIIUCKU U TIOJOOHBIE CTPYKTYPBI HCIIOIb30BaTh HEIb3S.

2. JIns HacTOJIBHOM UTPBI UCTIONB3YIOTCS KapTOUKU ¢ HoMepamu oT 1 10 N. OgHa kapTouka
norepsutack. Haliute ee, 3Hass HoMepa ocTaBmuxcs kapTouek. [Iporpamma cunteiBaeT uncio N,
nanee N-1 Homep ocTaBIIMXCS KapTOouek (paziuunblie yncia ot 1 10 N).

[Ipu pemienuu 3a1a4u CIIUCKU U TIOJJOOHBIE CTPYKTYPBI HCIIOIb30BATh HEIb3S.

JlabGopaTtopHas pabora 33

1. Hanmmure QyHKINIO, BEIYUCISIFONIYIO IJTUHY OTpEe3Ka M0 KOOpIUHATaM €ro KOHIIOB C
napameTtpamu x1, y1, x2, y2. C momMombo 3Toi GyHKIIMH HATUIITUTE TPOTPaMMYy, BBIYUCIISTFOITYFO
MEPUMETP TPEYroJIbHUKA MO KOOpJAWHATaM TpeX ero BepiiuH. [IpomeMoHCTpupyiiTe padory
GyHKIIHH.

Ha Bxon nporpamme nojaercs 6 1enbix ynucesn — koopauHar x1, yl, x2, y2, x3, y3 Bepiivs
TpeyrojbHUKa.

2. Hammummre QyHKIWIO, BRIYUCISIIONIYIO TUIOMIAb TPEYTOJBHHUKA 1O IEIIOYHCICHHBIM
KOOpJMHATAM TpEX €ro BeplIMH ¢ mapamerpamu xl, yl, x2, y2, x3, y3. [IponemoHcTpupyiiTe
paboty QpyHKINH.

Ha Bxox nporpamme nojaercs 6 nenbix unces — koopauHar x1, yl, x2, y2, x3, y3 Bepmna
TPEYroJIbHUKA.

JlaboparopHast pabora 34

1. Hanumute nmporpammy, KOTOpast olpeieisieT, BEPHO JIU, YTO BBEAEHHOE YUCIIO COCTOUT
U3 OJTMHAKOBBIX IUPp (KaK, HAPUMED, YnCIo 222).

2. HarypanbHoe 4MCIO Ha3bIBaeTCs YMCIOM APMCTPOHra, €ciid cymMma Ludp 4ducia,
Bo3BeleHHBIX B K-to crenenp (rne K — konmuecTBOo 1u¢p B yHCie) paBHA CaMOMY YHCIY.
Harpumep,

153 = 173 + 53 + 3"3.

3. Hanmmmre mporpammy, KoTopasi HaXoJIuT Bce ynciia ApMCTpOHTa Ha oTpe3ske [a, b]. a,
b BBOJATCS C KJIaBUATYPBHI.

JlabopaTtopHas pabota 35

1. Hammummmre nporpamMmy, KOTopasi IEpeBOIUT NepeqaHHoe e€ 1IeJIoe HeOTpUIlaTeIbHOe
YHCIIO B IBOMYHBIN KOJ. Perenne opopmute B Bujie GyHKIUU.

2. Hamummte nporpamMmy, KOTopasi IEPEBOJIUT NepeaHHoe e€ 1eJIoe HeOTpUIIaTeIbHOe
YHCIIO B IIECTHAALATEpUUHBIN KoJ. Pemenue opopmure B BUje GyHKIMH.

JlabGopaTtopHas pabota 36

1. Haiitu cpennee apudmernyeckoe IENbIX YHCEN, 3aliCaHHBIX B (Qaiie input.txt B
croniouk. KonmnuecTBo uncen HensBecTHo. Pe3ynbrar 3anucate B (paitin output.txt.

2. HaiiTu MUHMMAaTbHOE U MAKCUMAIILHOE U3 YETHBIX MOJIOKUTETHHBIX YHCEI, 3aITMCAHHBIX
B (aiine input.txt B cronouk. KommuecTtBo umcen HemsBecTHO. Eciu B daiine HET YETHBIX
MOJIOKUTEBHBIX YUCEN, HY>KHO BbiBecTH uncio (. Pe3ynbrar 3amucats B ¢aiin output.txt.

JIaGoparopnas pabota 37

1. B daitne input.txt B cToNIOMK 3anMcaHbl Ha3BaHUS TAINOK, KOTOPbIE TpeOyeTCsl CO3/1aTh B
TEKYILEM KaTaJore ¢ MOMOIIbI0 Moyt 0s. Heo0XoauMo cunTaTh Ha3BaHUs MAINOK U CO3/1aTh UX.
CuynTath 94TO B TEKYIIEM KaTaJIOTe TAKMX MAIOK HeT.

2. C moMoIIpI0 MOyl SYS CUMTaTh C KOHCOJIM IEeJIbIe YUCIa, MX KOJIMYECTBO 3apaHee
HEHM3BECTHO. BBIBECTH HA DKpaH CyMMY ATHX YHUCEIL.

JlabGopaTopHas pabota 38



1. IIuH-KOA COCTOUT U3 YEThIpEX MO3UIMH, Hanpumep, 1111. Ha kaxxaoi mo3uuuu Moryt
croare 'A', B, 'C', 1, 2, 3. Ilo3unuu He 3aBUCAT APYr oT apyra. HeoOxomumo BBIBECTH BCE
BO3MOJKHBIE KOMOMHAITUH, KXl MMH-KOJI B OT/ACJIHON CTPOKE.

Hcnons3oBanue moyns itertools 00si3aTeNIbHO, BIIOKEHHBIX ITUKJIOB B MPOrpaMMe OBITh
HE JOJDKHO.

JlaGopaTtopHas pabota 39

2. Ha miaxmMaTHOW JOCKE KJIETKM HYMEPYIOTCS MO BEpPTUKaIM 4uciaamu oT | 1o 8, mo
ropusoHTanu 6ykBamu 'a' oT 'h'. Kiterka moxeTr o6o3HayaThes, HanpuMep, kak al. Heobxoaumo
BBIBECTH BCE KJIETKH, KOTOPBIE ECTh HA JJOCKE U JOJDKHBI IIOJIYYUTh PE3YJIbTaT:

a8 b8 c8 d8 e8 f8 g8 h8

a7 b7 c7d7e7f7 g7 h7

a6 b6 c6 d6 e6 6 g6 h6

abb5c5d5e5f5g5 h5

ad b4 c4 d4 e4 f4 g4 h4

a3 b3 c3d3e3f3g3h3

a2 b2 c2 d2e2 f2 g2 h2

alblcldlelflglhl

Hcnonb3oBanue momyns itertools 00s13aTeNbHO, BIOKEHHBIX IIUKJIOB B MPOrpaMMe ObITh
HE JIOJIKHO.

JlaboparopHast pabota 40

1. Hanucare QyHKIUIO, KOTOpas BBIBOAUT IepBble n uyucen PubOHAU4YM OTAEIHHO B
KaXJI0 CTPOKE C OJTHUM IapaMeTpoM N U (PYHKIIUIO KOTOpasi BRIBOAMT N MEPBBIX HATYpPAIbHBIX
Yuciie BO3BEACHHBIX B KBaJIpaT OTJEJIBHO B KaX/10M CTpOKe.

Jlnia nepBoii GyHKIIMU B Hauaie KakJoil cTpoku BeIBOAUTH cuMBoa "f''. Hanpumep,

f1

f1

f2

3

5

Jlnst BTOpO# (pyHKIIMH B Hayaje KaXa10i cTpoku BeIBOAUTH cuMBoi "'s". Hampuwmep,
sl

s4

s9

s16

s25

3anycTuTh 3T (PYHKIIUU B TAPAIIETHHBIX TOTOKAX U MPOJIEMOHCTPUPOBATH PadOTY.

JlabopaTtopHas pabota 41

1. CuuraTh C KJIaBHATyphl HaTypalbHOEe uuciao n. Heobxomumo cMonenupoBaTh
[IaXMaTHYIO JIOCKY pa3MepoM n Ha n, KOTopasl mpeiacTaBiser coboil numpy-marpuny. UYépHas
kietka — 310 0, a Genass — 1. Ecnu cMOTpeTh Ha TOCKY CBEpXY, TO JIeBasi BEPXHsISI KIETKa —
Oenasi. BeiBecTu JaHHYIO0 MaTpHIly OOBIYHOM KOMaHI0M print 6e3 Bcskoro GopMaTUpOBaHUS.

JlabGopaTtopHas pabota 42

1. Co3pmarp caywaiiHyro Matpuily pasMepoM NxN penbix uucen or 1 go 100. N
IPEIBapUTENILHO CUUTATh C KJIaBHATYphl, TApAaHTUPOBAHO YETHOE YMCIIO. BrIBecTH MaTpuily Ha
9KpaH, OOBIYHON KoMaHmo#l print, 6e3 Bcakoro ¢opmarupoBanus. HaiiTu mnpousBeneHue
HEHYJIEBBIX 2JIEMEHTOB Ha INIaBHOM JMAaroHany (HOMEp CTPOKH paBeH HOMEPY CTOJIONA) U BEIBECTU



ero Ha skpas. [locie aToro cMeHuTh pazmepHocTh MaTpuilel Ha KxM, rae K = N*2, a M = N/2.
OOHYJIUTH CTPOKHU C HEYETHBIMHU MHJEKcaMu. BriBecTH MaTpuily Ha 3KpaH, 0OBIYHON KOMaHI0U
print, 6e3 Bcsikoro opMaTHpoBaHUSI.

JlabGopaTopHas pabora 43

1. Ha crosie nexxar n MoHeToK. HekoTopble U3 HUX JIeXaT BBEPX PELIKON, & HEKOTOPBIE —
repbom. Onpenenure MUHUMAIbHOE YHCIO MOHETOK, KOTOPbIE HY)KHO IEPEBEPHYTh, UTOOBI BCE
MOHETKH OBbUIN TIOBEPHYTHI BBEPX OJHOU U TOH K€ CTOPOHOIA.

B nepBoii crpoke BBoauTcs HatypainbHoe uncio N (1 < N < 100) — uynucino moHeTok. B
KaJ10M 13 mociieyrorux N CTpOK BBOAUTCS OJIHO LI€JI0€ YUCIIO — | €CITM MOHETKA JICKHUT PEIIKOM
BBepx U 0 ecu BBEpX repooM.

BriBenute MUHUMaIBHOE KOJMYECTBO MOHET, KOTOPHIE HY>KHO NIEPEBEPHYTh.

JlaboparopHast pabota 44

1. B TexcTtoBoM daiisie input.txt MOCTPOYHO 3amucaHbl (aMHIUS, UMS YYalIUXCS |
HaOpaHHBIC OaJLTBI (BCe pasneneHo npoodenom). Hanpumep, cTpoka MOXKET UMETh BU:

CwmupnoB MBan 58

OTcopTupyiite y4aCTHUKOB OJMMITHA/IBI 110 YOBIBAaHHIO HAOpaHHOTO Oaa.

Pesynbrar HE0OX0AMMO BBIBECTH B TEKCTOBBIN (aiis output.txt B ToM ke popmare.

JlaGopaTopHas padora 45
1. CauraTh ¢ KIaBHATYPHI S LIEJIBIX YKCeN a, b, ¢, 1, r 1 omHO BemecTBeHHOoe dt. [loTponTs
rpadux pyHkun y = a*x”*2 + b*x + c. 3HaueHue X HeobxoauMo Opath Ha oTpeske [l, r] ¢ marom

dt.

JlabopaTtopHas pabota 46

1. Cumutath ¢ KIaBUaTyphl 2 HATYpalbHBIX YKciaa a, n. [lorpouts rpaduku GyHkumii y =
k*x"2 mpu HaTypaibHOM K Ha oTpeske [ 1, n]. Jlns Bcex QyHKIME X H3MEHACTCS Ha OTpe3Ke [-a, a]
c maroM 1. Bee rpaduxu BriBecTH Ha OJHON KOOPAMHATHOMN TIIOCKOCTH.

JIaGopartopHas pabota 47

1. Cuurate ¢ knaBuarypsl uHpopmanuio 00 N crynentax. Kaxxnas ctpoka npeacrasiser
coboif nHpopManno 00 OTHOM CTYACHTE M COXEPXKUT damMuianio u Oamisl. J[aHHbIE B Kax10M
CTpOKe pa3zelneHsl mpooenoM. N BBOJUTCS C KIIaBUATYPHI.

[TpumMep BXOJHBIX JAHHBIX:

3

WBaHoB 67

[Terpos 84

Cunopos 74

[TocTtponTs rucTOorpamMmy IOATOTOBUB IPEABAPUTENBHO JaHHble B DataFrame wu3
oubmuoreku pandas. CTonOIBl TOMKHBI OTOOpakaTh Oaslibl, KaXKIblii cTONOEIl JOMKEeH OBITh
noanucad ¢pammiuei. McnonszoBanue DataFrame u3 pandas o6s13aTenbHoO.

JlabopaTopHas pabota 48

1. Jansl aBe npobu a/b u c/d (uucna a u ¢ — mensie, b u d — HaTypanpHbIe). Beruucnure
WX CyMMY U 3aIUIINTE €€ B BUJE X+y/Z (YUCII0 X 1IeJI0e, YUCia y U Z HaTypalbHbIe, Tpo0b y/Z —
npaBHUJIbHAs HecokpaTtuMasi). Yucna a, b, ¢, d He0OX0IMMO CUHTATH C KJIaBUATYPHI.

3 cemecTp

JIaGopartopnas pabota 49



1. Knmacc [Ipo6Hoe uncio co 3HakoM (Fraction). YUucno 10mkHO OBITE TPEACTABICHO IBYMS
MOJISIMU: T1eJIasi 4acTh - [EJI0€ CO 3HAKOM, IPOOHAasi 4yacTh - Oe33HaKoBoe 1enoe. [locie moobix
MaHUNYJISIUH, TpOOb JTOJDKHA OCTATHCS HECOKPATUMOM.

PeaJ'II/I?;OBaTb apI/I(i)MeTI/I‘-ICCKI/IC onepam/n/l CJIOKCHHA, BBIYMTAHUA, YMHO)KCHI/ISI, JCIICHUA U
BCE OIlepaliy CPaBHEHUSI.

[TpoxeMoHCTpHUPOBATH PaOOTY JAHHOTO KJIacca M BCEX METOJIOB.

JIaboparopHast pabora 50

1. Pa3paborare kiiacc Bpems, KOTOpblii OyneT XpaHUTh 4Yachl, MUHYTBl U CEKYHJbI.
Peann3oBaTh BO3MOXHOCTH J100aBIICHUsS/YOABIEHUS OJHOW CEKYHIbI/MUHYTHI/4aca (UTOTO 6
MeTo10B). Crenatb KOHCTPYKTOpP AJis JaHHOTO Kjacca. JIomKHO ObITh CTPOKOBOE IIPECTaBICHUE
oobexTa (00:00:00). OOBEKTHI Bamiero Kiacca, J0JDKHBI BCETAa COIEpKaTh KOPPEKTHOE BpeMs,
HarpuMep He MOXKET ObITh 71 MHUHYTA.

[TpoxemoHCcTpHUpOBaTH pabOTY JAHHOTO KJlacca.

JlaboparopHas pabdora 51

1. CocraBuTh ommMcaHWe Kiacca JUIsl TPEACTABICHUS KOMIUICKCHBIX YHCENT C
BO3MO>KHOCTBIO 33/IaHHS BEIIECTBEHHON U MHUMOM JacTeil. OpraHn3oBaTh JOCTYI K MOJISIM Yepe3
Metonbl. OOecredynTh BBIMOJHEHUE OICpalyii  CIO0XKCHHWsS, BBIYMTAHHS M YMHOXKCHUS
KOMIUICKCHBIX 9rcell. Tak jke HEOXOAMMO PEaIM30BaTh METO/ IS TIPEICTABICHUS KOMILUICKCHOTO
yrcia B Buje cTpoku (a+bi). [IpogemoncTpupoBaTh paboTy Kiiacca.

JlaGopaTopHas paborta 52

2. PeanuzoBats kinacc Opykrt. B HeM 10omkeH ObITh KOHCTPYKTOP C TapameTpamu. B kiacce
JOJDKHBI OBITH TOJIS A1 Ha3BaHMA M pa3Mmepa CTpokoBoro Qopmara. Ilonst TOMmKHBI OBITH
3aMHKAICYJIMPOBAHbI 110 CpeAcTBaM CBOWCTB. Jl00aBUTH B Kilacce METOM, KOTOPOM BO3BpalllaeT
uHpopmalroo 00 00beKTe B CTPOKOBOM INpezcTaBieHuu. Peanusosars kimacc S1610ko. B Hem
JIOJIKHBI OBITh BCE TOKE CaMO€ 4TO U B Kjlacce @PYKT U IUIIOC TIOJIE CTPOKOBOE JJIS 33/1aHUS 1IBETA.
KoHcTpyKkTOp OIDKEH PUHKUMATh 2 MapaMeTpa, pa3Mep U IBeT (MMs HY>KHO 3a/1aBaTh "S1610k0").
Job6aBuTh B KJIacce METOJA, KOTOpOM Bo3Bpamaer uHdopmaiuio 00 00BEeKTe B CTPOKOBOM
npezcrapieHuu. [lone Tak ke HEOOXOJMMO 3aMHKAICYIUPOBATh 10 CPEJICTBAM CBOMCTB.

[IponemoHcTpHpoOBaTh paboOTy KIIaCCOB.
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1. CocraBuTh uepapxuro kiaccoB. OpraHus3oBarh JOCTYN K TOJISM 4Yepe3 CBOMCTBA, C
MMOMOINBIO KOTOPBIX HGO6XO}II/IMO OTCJIC)KMBATHb KOPPCKTHOCTH AAHHBIX IJIA 3allMCH B I10JIA. I[J'If[
Ka)KI0ro Kjacca JOHKEeH ObITh HHUIIMATIN3ATOP € TapaMeTpaMu, IPeIyCMOTPETh ISl TapaMeTPOB
3HAYEHUS M0 YMOJTUaHHI0. Tak ke /Ui KaKI0To Kiacca pealn30BaTh CTPOKOBOE MPEACTABICHNE
o0wekTa. [IpogeMoHCTprpOBaTh pabOTy BCEX KIIACCOB.

TpaHcnopT
uBeT
MoAenb
A
HazemHble Mopckue BosgywHele
MOWHOCTE ANWHa pasmMax_Kpblinbes
YMCNo_Konec AKOPb rPY30N04 bEMHOCTL
aBTOMObHIE aXTA CaMONET
aeTobyc NOOBOOHAA TOOKa BERTONET
TPaKToOp KaTep
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1. Peanu3oBath COOCTBEHHBIN KJIacC MaTEMaTHIECKUX (PYHKIIUN U MIPOJIEMOHCTPHUPOBATh
ero pabory. B JaHHOM Ki1acce BCe METO/IbI JOJKHBI ObITh CTATHYHBIMHE U BBITIOJIHATH CIIAYIONTUE
OTepaIuu:

e Bo03BOIUTH 11€7I0€ YKCIIO B KBajpat (0e3 **).
Bo3BoauTh 1emmoe YucIio B ey creneHs (0e3 **).
HaxoauTs MUHUMAaTBbHOE YHCIIO U3 JIBYX.
HaxoauTh MakcUMallbHOE YUCIIO U3 ABYX.
Haxomuth cpeanee apuMeTHUECKOE IBYX YUCEIL.
HaxomuTh cpeHee reoMeTpuIecKoe IBYX YHCEl.
BosBpamarh 35eMeHTHI CIUCKA IIENIBIX YKCENT B BUJAC CTPOKH Yepe3 HEKOTOPBIH
pa3aeNuTehb, KOTOPHIA 3a/1aeTCsl B BUEC apryMEHTa METO/IA.
HaxoauTh MUHUMAaTbHOE YHCIIO U3 CIHCKA IIEITBIX YHCE.
¢ HaxoauTs MaKCUMabHOE YMCIIO U3 CITUCKA IEJTBIX YUCEIL.
e HaxomuTs CyMMy CIIHCKa IIEITBIX YHCEI.
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1. Onucatp knace «3anucHas KHUKKa», B KOTOPOH OyZeT Mo KaxI0i 3amucu XpaHUThCS
damwnus, mara poxaeHus u Homep Tenedona. IlpemycMoTpeTh BO3MOXKHOCTH PabOTHI C
MPOU3BOJBHBIM YHCIIOM 3allMcell, MOWCKa 3alicH MO0 KaKOMY-JIMOO NMpU3HAKY (Hampumep, 1o
damwium, nate pOXKIACHHUS WIA HOMEpy TenedoHa), MO0aBICHHUS W yIAJICHHUS 3aIliceH,
COPTUPOBKH 10 (paMIIIUU U JIOCTYIA K 3aMKUCH IO HOMEpY.
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1. Onucath Ki1acc «roBapy, COAEpKaIMi CIeTYIOLUUE 3aKPBITHIE MOJIS:
e Ha3BaHHE TOBapa;
e Ha3BaHHME Mara3uHa, B KOTOPOM IPOAAETCs TOBap;
® CTOMMOCTH TOBapa B pyOJIsiX.
[IpenycmMoTpeTh cBOMCTBA /AJIsl HOTyYeHUS! HHPOpPMAIIUN 00 OOBEKT.
2. Onmcarh KJacC «CKJIaay», coiepxamuii HaOop ToBapoB. ObecneduTh cleayrolue
BO3MO>KHOCTH:
e 1o00aBieHHE HA CKJIaJ TOBapOB;
® CTPOKOBOE MPEJCTABIEHUE COAEPKUMOTO CKIIaJa;
e [oJy4eHHEe MH(OPMALUK O TOBApe O HOMEPY C MOMOIIBIO HHIEKCA;
e ToNy4YeHHe nH(OPMAIMH O TOBAPE MO Ha3BAHHIO, €CIIM TAKMX TOBAPOB HET, BHIAATH
COOTBETCTBYIOIIEE COOOILIEHHE;
® COPTHPOBKY TOBapOB IO Ha3BaHUIO MarasnuHa, 10 HAUMEHOBAHUIO U 110 LIEHE.
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1. Heobxomumo pa3paboTaTth peKypCHBHYIO (DYHKIMIO AJI HaXOXIAEHHUS N-TO 4HcIa
®ubonavum (0, 1,1,2,3,5,8, ...).

Jia naHHOM (QYHKIMM HEOOXOIMMO HamucaTh JE€KOpaTop, KOTOpbIM OylneT MOMHHTH
(KemupoBaTh) apryMeHT M Pe3yJIbTaT BbI30Ba MOJKOHTPOIBHOM (DYHKIIMHU, U TEpell €€ BhI30BOM
nposeput cBoit KOIII. Eciu ¢yHKIMS yke BbI3bIBaNach C TAKUM apryMEHTOM, OHa TIOBTOPHO HE
BBICUMTHIBaeTCs, a OepeT 3HaueHue pesynprata u3z Kollla.

[IponemoHcTprpoBaTh pabOTy (QYHKIMM JUIsl HaxokAeHHs N-ro yucia PuboHauyyum C
JIEKOPUPOBAHUEM U Oe3.

JIaGopartophas pabota 58
1. Cuurats ¢ knaBuaTypbl N U LEJIbIX YUCET U COXPAHSIIOTCS B CIIUCOK. JlayibIlie BBOAUTCS
MHJEKC B CIIMCKE M HOBOE 3HAYEHUE, KOTOPOE JOHKHO 3aMEHUTh COOTBETCTBYIOLIHM IEMEHT B



circke. OO0paboTaTh 2 BO3MOKHBIX HCKIIOUYCHHUS, MHIEKC BHE IUAla3oHa ¥ HOBOE 3HAYCHUE
HEBO3MOXKHO MPe0oOpa30oBaTh B IEIbIA THII.

2. Cunrtath C KJIaBUATYphI YKcla a, b, ¢ U HAWTH KOPHHU KBAJIPaTHOTO ypaBHEHHS. Eciu
JUCKPUMHUHAHT MeHbIne (0, TO Heo0XOaUMO BBI3BaTh HCKIOUeHHE DiscriminantError (maHHBIN
KJIacC HEOOXOMMO peaTn30BaTh) U 00padoTaTh €ro, €ClIv )K€ HET PEIIUTh YPAaBHEHUE U BHIBECTH
pelIeHne Ha SKpaH.
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1. Hanucarp knacc, xpaHamuid cnucok u3 50 CUMBOJOB U JUIMHY CTPOKH, CHMBOJIBI
KOTOPOW 3aIMCaHbI B 3TOM CITHCKE.
B sToM Kitacce 10JKHBI OBITH pean30BaHbl CIEAYIOIINE METOIbI:
® KOHCTPYKTOP (ITyCTas CTPOKa);
® METOJI, MEPENUCHIBAIOIINN CTPOKY B CIIMCOK (C OAHMM MapaMmerpoM Tuma Str) u
BO30Y>KIaroMIMii UcKItoueHue T00LoNng, eciu cTpoka, nepeganHas Kak napamerp,
JiarHHEe 50 CHMBOJIOB;
® METOJ, TO3BOJISIONIMN TMPUCBOUTH OJHOMY CHUMBOJIy B OTOW CTPOKE HOBOE
3HaueHue (eclu MHIEKC BBIXOJIUT 3a AOMYCTHMBIE IMpeneibl, BO30yXKIaeTcs
uckrouenue OutOfString, a eciiu mocie npucBarBaHus Yuciio OykB "a" B CTpoOKe
crajo 6onbiie 10 — uckmouenne TooManyA).
B ocHOBHOI mporpamMme 3aBECTH OOBEKT ITOTO KJIACCa U BBI3BIBATH €T0 METOBI B IIHKIIC,
nepexBaThiBast BCe UCKIIOUCHHUs. B ciiydae Bo3HUKHOBEeHUs nckmodenuit TooLong u OutOfString
HY>KHO BBOJIUTH JIAHHBIE 3aHOBO, a B ciydae T00ManyA — npekpamath paboTy mporpamMMBbl.
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1. Onucathp KJ1acc «caMoJIeT», COIeP KAIUI CIIEAYIONINE 3aKPhIThIE MOJIS:
e Ha3BaHHE IMyHKTa Ha3HAYCHMS,
e IIIECTU3HAYHBIM HOMED peKca;
e Bpemsi otnpaBieHus (komumuectBO MuUHYT OT 00:00 10 oTmpaBieHus, eciu
ornpasiienue B 02:45, To xpaHuth 165).
IIpenycMoTpeTh CBOWCTBA JUIS ITOJTYYEHHSI COCTOSIHUSL OOBEKTA.
Jlji Kjlacca «caMoJieT» pean30BaTh:
® VHUIMAIHU3ATOP C MMapaMeTPaMHu;
®  METOJI JUIsl CTPOKOBOTO TIpeACTaBICHH HHpOpMAIKU o camonete (_ str );
® METOJBI JJi CPAaBHEHUS CaMOJIETOB, MPU CPAaBHEHUH OPUEHTHPOBATHCS TOIBKO HA
BpeMsl OTIIPaBIICHHUS, YeM OOJIbIIIE BpeMs, TEM OOJIbIIE OOBEKT.
2. Onmucatp Ki1acc «a3poIopT, COAECP KALIUM 3aKpBIThIM CITUCOK camosieToB. O0eceuuTsb
CJIEIyIOIINE BO3MOKHOCTH:
e  PHUIMAIN3aTOp (ITyCTON a’dpOIIOpPT)
no0aBJIeHHEe HOBOTO CAMOJIETa;
CTPOKOBOE TIpeicTaBieHue nHpopmaru oo asporopre ( str );
npecTaBieHne nH(opMaluy 0 caMoJieTe 0 HOMepY peiica;
npejcTaBiIeHrne WH(OPMAIMA O camoJieTaX, OTIPABIIONINXCS B TEUCHHE Yaca
MoCJIe BBEJICHHOTO C KJIaBHATYpPhl BPEMEHHU;
e TpeicCTaBiIeHHE WHPOPMALIUU O CAMOJIETAX, OTHPABIISIONIUXCS B 3alaHHBIN ITYHKT
HA3HAYCHHUS;
e yJaJieHUe caMoJjieTa o HOMepY peiica.
Nudopmanus MOMKHA XPaHUTHCS M TIPEACTABIATHCS OTCOPTHPOBAHHOW 1O BPEMEHHU
OTIIPABJICHHUS.
Bech nporpaMMHBIii KO JOMKEH OBITH 0()OPMIICH B COOTBETCTBUU cO cTanmapTom PEPS.



JlabopaTopHas pabota 61
1. Onmcats knace «JIagpsy, cogep Kalyii CIeayIOIIe 3aKPhIThIE MOJIS:

e ropusoHTasb (1 ... 8);

e Beprukaib (A ... H);

® IBeT.

[IpenycMoTpeTh CBOWCTBA LIS ITOJTyYSHHUS COCTOSTHUS 00BEKTA.
s knacca «Jlagbs» peanus3oBaTh:

e wuHunuanuzatop c¢ napamerpamu (I'enepupoBare  BoardException ecim
MIPOUCXOIUT MOTMBITKA PACTIONOXKUTE (PUTYpPYy Ha HECYIIECTBYIOIIYIO KIETKY);

® METOA /s CTPOKOBOTO MpEICTaBlICHUS WH(POPMALUU O TOJOXKCHUH (PHUTYPHI
(str_);

e MeToA AN nepexoja (UIrypbl Ha HOBYIO KIIETKY, €CIM TaKOW XOJ BO3MOXXEM
(TenepupoBats BoardException eciu THpPOMCXOAWT TMOMBITKA IEPEUTH HA
HECYIIECTBYIOLIYIO KIETKY, reHepupoBaTh MOVeEXception eciu xo He BO3MOXeM
B ATY KJIETKY IMEHHO /ISl TaHHOU (UTYpPHI).
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1. Hanucatpb ki1acc, B KOTOpOM OyJyT CTaTUYHbIE PEKYPCUBHBIE METO/IbI:
e Haxoxnenue dakropuaina yucia n,
e Haxoxnenue N-ro uncia @uboHaydu;
e Haxoxnenue konuuectsa qudp B yucie N,
e Haxoxnaenue cymmsl udp yucnia n.
IIpopeMoHcTpUpOBaTH pabOTy BCEX METOAOB JIaHHOTO KJlacca.
Becw mporpaMMHBIi KO T0JDKEH OBITH 0()OPMIIEH B COOTBETCTBHHU CO cTaHaapTom PEPS.
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1. Hamucarp knacc Yuenuk ¢ nonssmu ®HO, kiace, cyMMa BceX OIIEHOK, KOJIMYECTBO
oneHOK. J[00aBUTh B KJIacCe METOMBI JJIsi JOOABIIEHUS OIEHKHA W JUIsl BBIYMCICHHS CpEIHEH
ouieHKU. Eciin ee HEBO3MOXKHO MTOCYUTATH JJOJKHO CreHepupoBaThes UckitoueHue. [1pu coznanun
00BeKTa JAHHOTO KJlacca OLIEHOK ObITh He JOJKHO. B kinacce YueHnk oOpabOTOK MCKIIOYEHUN
OBbITh HE TOJDKHO. JI0CTYI KO BCeM MOJIIM OpraHn30BaTh uepe3 cBoiicTea. [IpogeMoHcTpupoBaTh
paboty gaHHOro QyHKIIMOHANA, 00padOTaB BCE UCKITIOYCHUSI.

2. Coznatp kiacc ABTOMOOMIIb. B Kiacce HOMKHBI OBITh 00513aTENBHO MOJS TOIJIMBO B
Oake, aKKyMyJISITOp (3apsDKEH WJIM HE 3apshKEH) W COCTOSIHUE (3aBeleH WM He 3aBefieH). [Ipu
CO3MaHMM OOBEKTa JAHHOTO Kiacca aKKyMYyJSTOp pa3psikeH, TOIUIMBA HET, aBTOMOOWIb He
3aBened. Co3maTe MeTOAbLI YTOOBI JOOABUTHL TOIIMBO B 0akK, 3aBECTH aBTOMOOMIIL U MOEXaTh B
HEKOTOPBI TOPOJ, KOTOpBIM 3amaeTcs mapaMeTpoM MeToja. Eciau MeTonbl BBIMTOIHUTH
HEBO3MOXXHO, TO HYXXHO CICHEPHpOBATh HCKIIOYCHHE M TepefaTh B HEr0 TEKCT ONIMOKH.
HckmroueHne Hy»KHO 00paboTaTh BHE JaHHBIX METOJIOB. JlOCTyN KO BCeM MOJISIM OpPraHM30BaTh
yepe3 cBoiicTBa. IIpomeMoHcTpupoBaTh paboTy nmaHHOrO (GYyHKIMOHAMA, oO0paboTaB Bce
UCKITIOUEHHUSL.

3. Hanucats xnace Kynunapus. B janHOM Kitacc mpuayMaTh HHTPEAUEHTHI (HE MeHee 5),
KOTOpbIe OyIyT BHICTYNATh B KayecTBE MOJEH B KiIacce M COAEpKaTh MMEIoIIeecs KOJIMYECTBO
naHHOTO wWHTpenueHTa. Co3maTh MeETOABI ISl JOOABIIEHUS HEKOTOPOTO  KOJHYECTBA
ofpenieNieHHOro MHrpeauenta. [IpuayMaTh HECKOJBKO METOJOB JJISi MPUTOTOBIEHUS OMION 1O
orpeneneHHoMy perenty (He MeHee S5). Ecnum WHTpenmnMeHTOB XBaTaeT, TO HYXHO BEpPHYTh
cooOuieHre 4Yto OI0A0 MPUIOTOBIEHO W KAaKMe WHIPEAMEHTHl W B KAaKOM KOJIMYECTBE
UCTIONB30BaHbl. [lociie TPUTOTOBICHHS KOJMYECTBO HWMEIOIIUXCS WHTPEIUEHTOB JIOJDKHO
YMEHBIIUTCS B COOTBETCTBUU C perientoM. Ecin sxe 0711010 MPUroTOBUTh HEBO3ZMOXKHO JOJKHO
MIPOM30MTH MCKIIIOUEHUE, B KOTOpoe mnepeaaercs mHpopManus o0 MHTPEAUEHTE, KOTOPOro He
XBaTUJIO U CKOJIBKO He xBaTwio. OOpaborarh AaHHOE HCKIO4YeHHe. JlocTynm Ko BceM MoysM



OpraHu30BaTh Yepe3 cBoiicTBa. [IpomeMoHcTprpoBaTh paboTy JaHHOTO (PyHKIIMOHANA, 00paboTaB
BCE UCKITIOUYCHUSI.
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1. Hanucats kiacc Groups (rpymmsl), KOTOPbIM XpaHUT IPYIIbI CTYAEHTOB. B kauecTBe
uHpopMaLuu o cTyieHTe ucnoib3yercs Toabko UO. Ipu coznannu sxk3emiusipa kinacca Groups,
JIOJDKHA OBITh BO3MOXHOCTb 3aJlaTh KOJ| IPYIIIBI U KOJMYECTBO CTYACHTOB B rpymie. Y Kiacca
Groups momkeH OBITH METOJ JOOAaBJIEHUS HOBBIX CTYACHTOB B BHJIE CIIUCKA, 3TH CTYIEHTHI
IIOMEIIAIOTCS B MOCIIEAHIO CO3aHHYIO IPYIIITY, €CJIM OHU HE IOMEIIAI0TCS, TO CO3aeTCsl HOBas
rpynmna 4 OCTaTKH 3aHocATcs Tyna. JloyrkeH ObITh METOJ CTPOKOBOI'O IPEJCTaBIEHMS B Kilacce
Groups, KOTOPBIIl BEIBOAUT BCE HAMMEHOBAHUS IPYIII CO CcTyAeHTaMUu. HanMeHoBaHue — 3T0 KO
TPYIIIBI ¥ yepe3 Aeduc MopsaKoBbIi HoMep rpymnibl. J{omKkeH ObITh METO ] MOTYyYEeHHUs CTYICHTOB

10 KOy TPYIIIBL.
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