3agaHud 110 OCHOBaAM
00 bEKTHO-OPNMEHTITPOBAHHOT'O
ITPOTrPaAMMUPOBAHUS

st pertiernst 34241 HEOOXOIUMO Pa3paboTaTh MOAXOIAIINN KIACC WK KIacChl. Bee ameMeHTh! Kirac-
COB JIOJIZKHBI KIMETh MUHUMAJIbHO BO3MOXKHYTO 001acTh jtocryna. Kaxapiit Kinace JoJKeH cofepKaThb KOH-
CTPYKTOPBI, METOBI JJIsI W3MEHEHUST 3HAYEHUIT MOJIel, MEeTOIBI /i1 PAOOTHI C TIOJISIMU, B 3aBUCUMOCTH OT
samadn. Kaxkaprit MeTos Kjacca J0JIPKEH BBIMOJIHATH TOJIBKO OHY omepanuio. Bo Bcex cirydasix, KOTIa
BO3MOXKHO HCIOJIb30BaHue OUOJIMOTedHbIX KjaccoB Java API, onu moKHBI OBITH WCHOIH30BaHbL. 1lpu
YTEHUHU W 3aIUCU JAHHBIX UMsi BXOIHOTO baiiia MOXKHO 33/IaBATh B TEKCTE MPOrPAMMBI.

Bce omnbounble cuTyamyy J101KHLI KOPPEKTHO 00pabarbiBaThes nporpammoii! Eciu Bo BxoanoM (aii-
Jle BCTPEYAETCS] CTPOKA, € OMIUOKOM, COOTBETCTBYIOIINE JAHHBIE JTOJKHBI OBITH MTPOUTHOPUPOBAHBI ¢ COO0-
IIIEHNEeM B KOHCOJIM O HAMIEHHO# OIMubOKe, mTpOrpaMMa IT0JKHA MPOJOIKUTH pabOTy CO BCEMU KOPPEKT-
HbIME JaHHBbIMA. Ecan 0e3 3TUX JaHHBIX TPOIOJIZKEHHE PAOOTHI HEBO3MOYKHO, TO HEOOXOINMO 3aBEPIIUTH
paboTy mporpaMMbl ¢ COOTBETCTBYIOIIAM COODIIEHNEM B KOHCOJIH.

Daiin ¢ panabivu Moxker Obirh B popmare CSV (Comma-Separated Values). Dro rekcrosbiii ¢dhop-
MAat, NpeJHA3ZHAYCHHBIN /U1 peAcTaBienus: TabJndHbiX JaHHbIX. CTPOKA TaOJIHIbl COOTBETCTBYET CTPOKE
TEKCTa, KOTOPAs COAEPIKUT 3HAUEHUS 9K TAOIUIIHI, PA3IETIEHHbIE 3aMAThIMI. KC/IM HCXOIHBIE TaHHBIE
AYEHKU COMEPIKAT 3AMATHIE, TO ITH JAHHBIE 3aKII0YAIOTCH B JBONHHbIE KaBbIYKU. JOMOMHUTEIHHO 00 00-
pabotke daitnos B popmare CSV moxkuO mpounTars B ctarhe Kak danrars n anammsupoBatb CSV-daiin
B Java.

Orenka 3

Il moydenHust ONEHKU 3 33a4a JTOJI2KHA ObITH PeIlieHa TOJTHOCTHIO.

3amaua 1. Cozmaiite Knacc st XpaneHus u 00paboTKu WHMOPMAIUU O TPEyrobHuKe. TpeyroibHuK
3asaéresd Juuaamu Tpéx cropon. Co3aiiTe MeTOb /11 U3MEHEHUs TI0JIeil K1acca, IPOBepsiiTe HeEpaBeH-
cTtBO Tpeyroiabauka. Co3maiite METOIbI I OMpPEeIe/IeHUsT TIePUMeTPa, IO, YIJIOB TPEYTrOJbHUKA.
CozpaiiTe METOIBI I MPOBEPKHU, SABJISETCS JIH TPEYTOJbHUK MPSMOYTOJIbHBIM, PABHOOEIPEHHBIM WJIH
PaBHOCTOPOHHUM.

B rnaBHOM kitacce co3maiiTe /Ba TPeyroJibHWKA, MApaMeTPhl MpoYuTaiiTe u3 (aiiia uin ¢ KOHCOJIH.
Briseure Ha KOHCOIb HHMOPMAIUIO O KAXKJIOM TPEYTOJIbHUKE, B TOM YHCJIE IEPUMET], IJIOMIA b U yIJIbL.
[IpoBepbTe, ABISIOTCS JIM TPEYTOTBHUKU MPSIMOYTOJIBHBIMU, PABHOOEIPEHHBIMI UJIM PABHOCTOPOHHWMMU.
Pesynbrar BbIBEIMTE HA KOHCOJID.

3amauga 2. CozmaiiTe Kj1acc /i XpaHeHus ”HGOPMAIMK O MPSIMOYTOJIBHOM Tpeyroabauke. [lomsvu
KJIACCA ABJSAIOTCSA JUHB KaTeToB. Co3maiiTe MEeTO/Ibl, KOTOPbIE BBIYUCISAIOT THIIOTEHY3Y, TPALYCHYIO Mepy,
CHUHYC, KOCHHYC, TAHI'€HC, 1 KOTAHI€HC JJIs KaXK/J0ro OCTPOro YIjid, PaJUyChl BIMCAHHOW W OINUCAHHON
okpyxkuocru. Co3gaiire MeTo /Uit CPABHEHUSI TPEYTOJIbHUKOB HA PABEHCTBO.

B raBHOM KJj1acce co3maiiTe aBa TPEyroJbHUKA, MAPAMETPHI MpOYUTaiTe 3 haiiia uim ¢ KOHCOJIH.
BreiBeuTe Ha KOHCOb WHMOPMAIIAIO O KAXKIOM TPEYTOJbHUKE U PE3YJIbTAThl pabOTHI MeTo0B. [IpoBepn-
Te, SIBJIAIOTCS JIU TPEYTOJIbHUKU PaBHbIMME. Pe3yabraT BbIBEINTE HA KOHCOJIb.

3amaua 3. Coznaiite Kirace [t XpaHeHus: U 00pabOTKU HHMOPMAIIUN O KOMILTEKCHBIX drcjiax. Kom-
[JIEKCHOE 9HCJIO 3306 TCsl IApPOil Yuce1: JefCTBUTEIbHON 1 MHUMOM YacThbio. Co3aiite MeToIbl [J1sl Olpe-
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JIEJICHWST MOJLYJIsl 9UCTA, CYMMbI, PA3HOCTH, IIPOM3BEIEHIST, YACTHOIO KOMILIEKCHBIX duces. Uudopmarmst
O KOMILJIEKCHOM YUCJIE JIOJI2KHA BbIBOJUTHCS B BUJIE D + 3¢, KPOME TOI'O, JOJI2KEH ObITh METO/I BbIBOSAIIUI
Ha, KOHCOJIh KOMITIJIEKCHOE YMCJIO B TPUTOHOMETPHUYECKOi (hopme.

B riaBHOM Kj1acce co3maiiTe 1Ba KOMIIJIEKCHBIX 9HC/IA, MApaMEeTPhI IpodnTaite u3 (aiiia i ¢ KOH-
cosin. BoiBenmTe Ha KOHCOIb WHMOPMAIUIO O KAXK/IOM YHCJIE, B TOM YHCJE MOIYJ/b, HAHIWTE CyMMY,
PA3HOCTh, MPOU3BEIEHNE, YaCTHOE KOMILIEKCHBIX duces. Pe3ysibraT BbIBEIUTE HA KOHCOIb.

3amaua 4. Cozpaiite Kaace i XpaHerus: 1 00paboTku urdopmaiuu o 1podsax. JIpobb 3a1aercs auc-
JIUTeIeM U 3HamenaTesneM (Lesble Yucia), 3HaMeHaTe b He JOJ¥KeH ObITh paBed Hymmo. Co3maiite MeToIbI
JJIS OTpeJIe/IeHrns CYMMBbI, PA3HOCTH, MPOU3BEIEHNs, YaCTHOTO apobeit. [locie BoImOMHEHUS Omeparwii
COKpaIlaiiTe ApoOb, MOJYIEHHYIO B PE3YJIHTATE, €CIU ITO BO3MONKHO.

B rnasmoM Kmacce co3maiite aBe apobu, mapamMerphl mpodnTaiiTe u3 ¢aiira i ¢ KOHCOIu. BoiBequre
Ha KOHCOJIb MH(MPOPMAIUIO O KaxKI0# Apodu, HAKANTE CYMMY, PA3HOCTD, IPOU3BEIECHNAE, JaCTHOE APOodeit.
Pesynbrar BoiBeguTe HA KOHCOJID.

PeanmuzyiiTe cpaBHeHme qpo0Oeii U BHIBEINUTE PE3YJIbTAT CPABHEHUS I JBYX CO3JIAHHBIX OOHEKTOB.

3amauva 5. Co3maiiTe Kjacc [jid XpaHenus u 00paboTku wHMOpMAIUT 0 MHOTOYTOJbHIKAX. MHOro-
YTOJTBHUK 33]a8TCsT KOJTMYIECTBOM yTJIOB U KOOPAUHATAMHY ITUX yriioB. Co3gaiiTe MeTOIbI /17Tl OPEIeTeHU s
MEPUMETPa MHOTOYTOJIbHUKA, SBJISETCS JIU MHOTOYTOJbHUK MPABUIHHBIM.

B riaBnOM Kitacce co3maiiTe JBa MHOIOYTOJIbHUKA, TAPDAMETPbL IpounTaiite u3 (aiia uin ¢ KOHCOJIH.
BriBeguTe HA KOHCOMH WHGMOPMAIMIO O KAXKJIOM MHOTOYTOJBHUKE. [IpoBepbTe, SABASETCS JIU KAXKIBIH U3
MHOTOYTOJIbHUKOB MPABUJIBHBIM TPEYTOJIBHUKOM U KBAIPATOM.

3agaga 6. Co3maiiTe KIacc UIn KJIACCHI /I XpaHeHus U 00paboTku nHdopMmanun 0 KOHKypce. Kon-
KypC COJEPKUT WHMOPMAIHIO O MPEeMUATHLHOM (DOHJIE U ¥ MACCUB 3asiBOK. Y 3adBKH €CTh HOMED U IKC-
nepraas ouenka or 0 z1o 100 6asios. Cosmaiire Meron ajst oupeesenus nobeauresieil o CJaepyomeMy
npaBuJly: H00EIUTEIIMU CYUTAIOTCH BCE, Y KOI'O IKCIEPTHAs OLEHKA 00Jibie cpejHel apudmerndeckoi
OIleHKM BCeXx 3asaBOK. CozmaiiTe MeTom jis pachpeiesieHns MpeMuaabHoro (GoHma cpemu modbeauTesnei
MTPOTIOPIIHMOHAIBHO IKCIEPTHBIM OIIEHKAM.

B rmaBHOM Kiacce co3paiiTe aBa KOHKypCa, HHPOPMAIIAIO O KaXKI0M IpoduTaiite m3 daitma nim ¢
KOHCOJIM: CHAYAJA PA3Mep MPeMuaIbHOr0 (POHIA, 3aT€M KOJMYECTBO 3adBOK U UX IKCIEPTHHIE OIEHKH.
BoiBemTe HA KOHCOb HHPOPMAIUAIO O MOOETUTENAX U IPEMHUAX KAa2KJI0T0 KOHKYPCA.

3amaua 7. Co3maiiTe Kaacc Mad KJIACCHI JJIs XpaHEHUs U 00paboTku mHMOpPMANWK O KHUTe B OMO-
smoreke. VHdopMalms 0 KHUTe COIEPKUT aBTOPA, HA3BAHWE, KOJUIeCTBO KHUT B Oubanoreke. Co3maiite
METO/IbI IS BBIBO/IA HHGOPMAIMK O KHUTe U W3MEHEHUsT KOJIMYeCTBa KHUT B OUOIHOTEKE.

B rnaBrOM Kitacce co3maiiTe MaCCUB WU CIIUCOK KHUT, KOJTUYECTBO 00BEKTOB U APAMETPhI TPOIUTAM-
e u3 gaitna wim ¢ koucosm. Oprasu3yiiTe UKJ BbIAAYH KHUT 9ATATENsIM. IUTATe/Ib BBOJUT HA3BAHUE
WJIW aBTOPA, TPOTPAMMA COODIIAET O HAJUYIUN KHUTH, €CJIU TMOJAXOISIINX HECKOJIBKO BBIBOIUT UX MPOHY-
MEPOBAHHBIN CMHUCOK W MPEJIaraer JOMOJHUTENbHO BRIOpATh KHUTY 10 HOMEPY. Ilocse BbIOOpA, mOJe ¢
KOJIMYE€CTBOM KHHT COOTBETCTBYIONIETO OOBEKTA, YMEHbITAETCH. KCIu moaxomsameil KHUr HeT WJIN KOJIH-
YeCTBO PABHO HYJIIO, BBIIAETCS COODINEHUE.

3anmauga 8. B daiise data__comets.csv cogepxkurca nHdOpMAaInsg 0 KOMETax, O Kax/I0il KOMeTe B OT-
JesibHOE crpoke. Popmar cTpoku cueayowuil: Hazsanue B GopMaTe HOMEpUMsi, IKCUeHTpUucuTer (CreieHb
BBITSHYTOCTH OPOUTHI), yTOJI HAKJIOHA TLIOCKOCTH OPOUTHI KOMETHI K [IJIOCKOCTH IKJIUITUKHI, PA3MEDP KOME-
TbI, nepuresuil (MunuMabHOE paccrosuue or Coana), adenuii (MakcumasbHoe paccrosaue or CoJHia),
TIEePHUOJ OOPAIIEHHS B TOJAX.

Cosnaiire Kace Jijist XpaHeHus TaHHBIX O KoMere. U3 mannbix daitna chopmupyiite cnucok komer. I1o
BBIOOPY HOJIB30BATENS BHIBEIUTE CIIMCOK OTCOPTUPOBAHHBIN 110 UMEHU, PA3MEPY Wi Hepruoly oOpalleHus.

Orenka 3 — 4

s mosydeHusi OIEHKU 3 HYKHO PEIUTb BCE, KPOME JIONOJHUTEIHHOTO 3ajanusd. g morydenust
oreHkH 4 33/1a9a J0KHA ObITH PEIIeHA HOJHOCTHIO.

Bamaua 9. Co3pmaiiTe Kiaacc ajsa XpaHennss u o6paborkm wHOopManmn 06 n-mMmepraoMm BekTope. Co-
371aiiTe METOMIBI JJIs ONPEIE/IEHUsT MOYJ/IsS BEKTOPA, YMHOXKEHWS BEKTOPA HA YHUCJIO, CyMMBbI, PA3HOCTH,
CKaJIIPHOTO TIPOU3BEICHUsT BEKTOPOB, YIVIa MEXKY BEKTOPAMHU.

B rnaBHOM Kjacce co3maiiTe gBa BEKTOpA, MapaMeTpbl IpOoUnTaiiTe u3 ailaa uim ¢ KOHCOH. BbiBe-
JIATE HA KOHCOJIb WH(POPMAIMIO O KAXK/IOM BEKTOPE U €ro MojyJib. Haitaure cymMMy, pa3HOCTh, CKAJISPHOE



MIPOM3BEJEHIe BEKTOPOB, YIJIa MEXKIy BEeKTOpaMu. Pe3ysbTar BbIBEAUTE HA KOHCOIb.

JlonoTHUTENIBHO peanu3yiiTe METOIbL /IS OIPeIesIeHnus] OPTOrOHAJIBHOCTA BEKTOPOB, HOPMUPOBAHUS
BEKTODA ¥ BBIBEIUTE PE3YJIbTAT PAOOTHI /IJIsT IBYX CO3MAHHBIX OObEKTOB. Pean3yiiTe cpaBHEHNE BEKTOPOB
10 [IJINHE W BHIBEIUTE PE3YJIHTAT CPABHEHUS JIsT IBYX CO3TAHHBIX OOBEKTOB.

3amaga 10. Co3maiiTe KIacchl Jjid XPAHEHUsI MTAHHBIX 00 aBTOOYCHBIX MapIIpyTaX W aBTOOycax.
[Mepsbiit BxogHON (haila COAEPKUT KOJIUYIECTBO U CIUCOK MapiipyToB aBToOycoB. CBeleHHS O KaXKIOM
MapIIpyTe BKJIOYAIOT: HOMED, JJIMHY B KujioMeTpax (He 00d3arTesibHO 11€J10€ KOJIMYECTBO), KOJIUYEeCTBO
aBTOOYCOB, HEOOXOIUMBIX JIJIsT OOECTIEUEeHUsT IBUKEHUS TIO MapIipyTy. Bropoii BxomHoi daiii comepxKuT
KOJINYECTBO W CIHUCOK aBTOOycOB. CBemeHms O KaxKJI0M aBTOOyCe COIEp:KaT: HOMEpP aBTOOyCa, PacXol
Gensuna (B JUTpaxX Ha KUJIOMETD), HOMED MapIIPyTa.

IIporpamMma mosKHA 9UTATH JaHHBIE U3 BXOAHOTO (Daiiia v BRIBOIUTH HA KOHCOJb JJIsl KAXK0r0 MaPIIi-
pyTa CIUCOK aBTOOYCOB, COODLIEHKE, HOCTATOYHO JiM Y MapuipyTa aBrodycos (“He xsaraer”, “1ocrarodno”
uin “Godibliie, YeM Hy2KHO”), CKOJIbKO JUTPOB OEH3MHA CYMMAPHO TPATAT BCE aBrOOYChL, LIPOEXAB 110 MapLL-
PYTY OIWH pPa3.

JlomoTHUTEIBHO pean3yiiTe BO3MOXKHOCTD MEPEPACIIPEIEIEHUs aBTODYCOB C MAPIIIPYTOB, TIe UX 00JIb-
e, 9eM HY»KHO Ha Te, rJe aBToOycoB He xBaraer. ABTOOYC mepeMernaercs Ha APYroil MapiipyT MakCH-
MaJIbHO OJIM3KWIl MO /IJINHE K [TEPBOHAYAIBHO YKA3AHHOMY, IPXA 9TOM COOTBETCTBYIOIIEE IOJIe C HOMEPOM
MappyTa u3MeHsieT cBoé 3nadyenue. Pe3ynbrar mepepacupe iesieHus BbIBOIUTCH HA KOHCOJIb.

3agaua 11. Bxoamoit daiin comep:kur urdOpMAIMIO O JIOAIX: UMs, BO3PACT, TUIT ((HPOPMATUCT, pe-
amuct unu Hedopman). JIio6oi 4YesoBeK CIOCOOEH BBINONHATH JIBA JEHCTBUSA: 3I0POBATHCA C IPYTUM
9eJI0BEKOM; PACCKa3biBaTh 0 cebe. Popmar BxOmHOrO (aiiyia: B IEPBOil CTPOKE KOJUIECTBO JIIOEH, 1ajee
B KaXKJI0i CTPOKE 331aI0TCs JAHHBIE 00 OHOM YeJIOBEKe: UMsi, BO3PACT, THII, PA3AeIEHHbBIE ITPOU3BOIBLHBIM
KOJTUIECTBOM TIPOOETIOB.

DopMajIMCThl 3J0POBAIOTCA CO BCEMU TaK: «3APABCTBYH, <UMsi>», e <UMsi>>— UMsi 4Y€JI0BEKA, C
KOTODBIM OH 3710poBaeTcs. Hedbopmanbico Bcemu 3n0poBatorcst: «IIpuser, <umsi>!». Peasmcrsl, ecin BO3-
pact cobecelHUKa MEHBIIE UM PABeH BO3PACTY CAMOrO peajiicTa Ui O0JIbIlle CBOero Bo3pacra He bosee
qem Ha 5 jer, ropopur «IIpuser, <ums>!», unade «3apaBcTByii, <uMms>». Pacckas o 4ejioBeke sBIsIercs
cTpokoit Buga «Menst 30ByT <ummsi>, MO# BO3PACT < 9HCJIO> JIET, g <THUI>».

Cosnaiire KIace [Uisd XpaHEHUs! JAHHBIX O 9€JIOBEKE U COIEPKAITUI METO/Ibl, PeAIU3YOIIUe OMUCAHHbIE
ngeiictBusi. [IporpaMma JOKHA YUTATH JAHHBIE U3 BXOIHOTO (haiiia M BHIBOIUTH HA KOHCOJb PACCKA3BI O
BCEX JIIOIAX. 3aTEM BCE JIIOIU JIOJKHBI TO3I0POBATHCSA APYT C APYTOM B TAKOM MOPSIKE: MEPBBIH 370PO0-
BAETCS CO BTOPBIM, TIOTOM BTOPO# C TEPBBIM, ITOTOM MEPBbBIi C TPETHUM, TPETHIl C MEPBHIM, U TAK Jajee
IIE€PBbI CO BCEMU U BCE C IEPBBIM, IIOTOM BTOPOIl C TPEThUM, TPETHI CO BTOPLIM u T.1. HykHOo 3amucars
B OTJE/IbHBIX CTPOKAX MMS Y€JI0BeKa, KOTOPBIH 3/10POBAETCH, [IBOETOYNE, IPUBETCTBHUE, HAIIPUMED:

Iersa: Tpuser, Bacs!

Bacsi: 3apascreyii, Ilers!

JlomoTHUTEIBHO peaIn3yiiTe CpaBHEHNUE JIIOIEH TpeMs CIocoDaMU: 0 UMEHH, 110 BO3PACTY, IO TUITY U
nMenn BMecTe. BriBeuTe cnimcku Ji0zieit OTCOPTUPOBAHHBIE BCEME TPEeMsl CIOCOOAMH.

3amaua 12. Bxommoit daiin comepkur HHMOPMAIUIO O CTPETKaX: WM, BO3PACT, CTaxK OOydIeHUs
crpesbbe (B rogax). @opmar sxonuoro daiuia: daiiia CouepKUT B LIEPBOM CTPOKE KOJIUYECTBO CTPEJIKOB,
Jajee B KaXKI0M CTPOKe 331al0TCs JaHHbIe 00 OMHOM CTPEJIKEe: MMsi, BO3PACT, CTaXK OOyUeHs, pa31e/IEH-
HBIE TIPOU3BOIHLHBIM KOJIUIECTBOM MPOOEIIOB.

Jlionu nmesisiTcst HA HOBMYKOB (cTaxk oOydeHusi He Gojiee TPeX Jier), ONbITHBIX (CTaxk oOydeHus OT
4Yerbpex JI0 BOCbMU JieT) U BerepaHoB (craxk obyuenust Gosee BocbMu Jier). Ilonananue npu cosepine-
HUAW BBICTPEJIA OIPEIEIIHAeTCH CyYalHbIM 00Pa30M, HPUYEM JJjisd HOBUYKA BEPOSTHOCTH IONACTH PABHA
0,01*craxk obyuenns; qst ombrrHOro — 0,05%craxk obyuenns; niusa serepana — 0,9 — 0,01*¥Bo3pacr.

CozpaiiTe Kjaacc [Jisi XPAHEHWS JTAHHBIX O CTPEJKe. MeTombl KIacca OMpeeNsioT MOMAJaHue TPH
BBICTpEJIe C IOMOIIBIO JATYNKA CIAyYalHBbIX YHACEJI U HA OCHOBE 3HAYEHUN IOJIeH.

IIporpamMma mo/KHA 4YWTATH JaHHBIE W3 BXOAHOrO aitia W BBIBOAWTH HA KOHCOIH PE3yJIbTaThI
cTpesnib0, riae Kaxk/aplii desioBek Jesnaer o 10 BbICTpesos, B Buje Tadauipl ¢ nHdopManueil o mona anum
KaXKJIOTO YeJI0BEKA HA KaXKJIOM BBICTDEJIE M UTOTOBBIM KOJUYECTBOM TIOMAJIAHUN, 8 TakyKe WH(MOPMAIINIO
0 CaMOM METKOM CTDEJIKE.

JlomoTHUTEIBHO BhIBeAUTE WHMOPMAIUIO O TPEX CAMBIX JIy UIINX CTPETKAX KAXK IO IPYIIIbl: HOBUIKOB,
OTIBITHBIX U BeTepaHOB. Peanu3yiiTe cpaBHEHUE JIIO/IEl IO UMEHU U BO3PACTY W BBHIBEIUTE CIIMCOK JIIO/IEH
OTCOPTUPOBAHHBIN 110 3TOMY CIIOCODY.



Sagaua 13. Bxoauoii daitn comepxur undopmanuo o cryjedrax: uMs, Tui (100pOCOBECTHbII, CO-
00pa3uTesbHbIii, reHuil), KOJM4ecTBO LHOCeleHHbIX 3ansaTuil. Popmar Bxoguoro daiina: dailn coaepxur
B MEPBOIl CTPOKE KOJUYIECTBO CTYIAEHTOB, /ajee B KayKIO0l CTPOKE 3aJal0TCs TAHHBIE 00 OJHOM CTYIEHTE:
WM, TUIT, KOJTUIECTBO TIOCEIIEHHBIX 3aHATHH, PA3Ie/IEHHbIE TPOU3BOIbLHBIM KOJIUIeCTBOM 1pobesioB. Cry-
JIEHTHI CIAIOT 3a49€eT M0 IPEAMETy 0 KOTOpOoMy ObLI0 mpoBeaeno 36 3ansaruii. J{06pOCOBECTHBIE CTYAEHTHI
TOYHO CAAOT 3a9eT, €CJIU MOCETUIIN BCE 3aHATHsI, €C/TH ObLIN 60Jee 9eM Ha MOJTOBUHE 3aHSITHI, TO CIAIOT
¢ BeposgTHOCTBIO 0,5; mHade He caoT. CoobpasuTenbHble CTYAEHThI TOXKE TOYHO CIAIOT 3a9€eT, €CJIU MOCe-
TUJIA BCE 3aHSTHS, €CJIN ObLIN DojIee YeM Ha, TOJOBUHE 3aHATHI, TO CIAIOT C BEepPOATHOCTHIO 0,7, nHave He
CHAIOT 3a9eT. [eHrr TOYHO CHAIOT 3a9eT, €CJIM OBLIN XOTs ObI Ha OJHOM 3aHSITHH, HHAYE HE CIAIOT.

CozpaiiTe KJ1acc ajis XpaHEHUsT JTaHHBIX O CTyZeHTe. MeToabl Kaacca OmpemeIsaioT Pe3yIbTarT 3a96Ta,
C IOMOUIBIO JIATYUKA CJIIyYaMHBIX YUCEJ U HA OCHOBE 3HAYEHUU TOJIEH.

IIporpamma moKHA 9UTATh JaHHBIE U3 BXOTHOTO (haiiyia W BBIBOAMTDL HA KOHCOJIb HHMOPMAIHIO O
BCEX CTYIEHTaX, 3areM HWH(OPMAIUIO O CAABIINX 3a9€T U OTAEIbHO HH(MOPMAIHMIO O HECIABIINX 3a9€T,

JlomoTHUTEIHHO peanu3yiiTe CpaBHEHNE CTYIEHTOB IBYMS CIIOCOOAMU: ITO UMEHHU U MO KOJUYIECTBY ITO-
CeIEHHbIX 3aHAThil. BhIBeIuTe CIMCOK CTYIEHTOB OTCOPTUPOBAHHBII 110 MMeHN. BhiBeinTe nMs CTyIeHTa,
TIOCETHUBIIIEr0 MAKCHMATBHOE KOJTUIECTBO 3aHATHIH, HO HeCAaBInero 3adet. [lo 3ampocy moab30BaTeis BbI-
BeauTe MHMOPMAIUIO O CTYAEHTAX 3aJaHHOTO THUIIA HECIABIINX 3a9eT.

3amadga 14. B daiise data_bestsellers.txt conepxkurca nndopmamnus o kaurax. Popmar daiina cie-
JYIOUINi: B KAXKIBIX CEMU CTPOKAX 3aIMCAHBI: HA3BAHUE, ABTOP, PEUTHHT, KOJIUIECTBO OT3BIBOB, II€HA, TOT
n3nanns, xkaup (Fiction nwiam Non Fiction).

Cozpaiite Kjacc i XpaHeHus AaHHbIX 0 KHure. Co3jaiiTe MACCUB WA CIUCOK KHUT U OIPEIE/INTE
JUAIMA30H 3HAYeHW Toma m3ganus. [lo 3a7aHHOMY TOIB30BATEIEM TOMY H3IAHUS U >KAHPY BBIBEINTE
CHUCOK KHUI, OTCOPTUPOBAHHBINA IO PEHTHUHIY.

JomostHuTENIHHO co3maiiTe Kiace Jjist Xpanenns nadopManyuu 0 Kaurax nucaress. 3 ganasrx daitia
copmupyiiTe CMCOK mMUCATE e W BHIBEAUTE O KAXKIOM M3 HUX WH(MOPMAIINIO B OTAEIbHBIN (hail.

3agaua 15. B daiisne data_country.csv comeprkutcst nndopmalps 0 CTpaHax, 0 KaxK/J0il cTpaHe B
oTmenbHOM cTpoke. DopMar CTPOKHU CAeAYIONINiA: Ha3BaHNe, MOKA3aTeTb PACXOI0B HA 3IPABOOXPAHEHNE,
MOKAa3aTe/b JOXOJA0B, MOKA3aTe b HH(IIAINN, MOKA3aTE/Ib IPOIOIKATEILHOCTH KIU3HU.

Cozpaiite Kjacc i XpaHeHHMs JAHHbIX O CTpaHe. BbiBeaure Ha KOHCOJIb CIMCOK CIPaH CO BCEMH
JAHHBIMHU, OTCOPTUPOBAHHBIN IO TAPAMETDPY, YKA3AHHOMY TOJIb30BATEJIEM.

JomoauTenbHO ¢hOPMUPYITE U BHIBEIUTE B OTAEIbHbBIE (DAMIBI MATPUILI U3 Ha3BaHW cTpaH. [lep-
Bas: IBa CTOMOIA, B OJHOM CIIHCOK CTPaH, OTCOPTHPOBAHHBIN MO YOBIBAHUIO PACXOI0B HA 3APABOOXPAHE-
HHEe, B IPYTOM — CIIUCOK T€X K€ CTPAH, OTCOPTHUPOBAHHBIN 1O YOBIBAHHUIO MTPOIOIKUTEIHLHOCTH KU3HH.
Bropast: Tpu cTonbia, KaxK bl CO CHUCKOM CTPaH, YIIOPSI0YEHHBIX 110 BO3PACTAHUIO IOXO0/I0B, HH(PIATINH,
MTPOJIOIKUTEIHLHOCTH YKU3HU.

3agaua 16. B daiine data _human development.csv comepkurcs nHdopManms o moka3aressx e-
JIOBEYECKOT'O Pa3BUTHUS B CTPaHaX, O KaXKJIOU CTpaHe B OT/eJbHON cTpoke. PopMaT CTPOKM CJIeTYIOITIiA:
HA3BaHNE, WHIEKC 9€I0BEUYECKOT0 PA3BUTHUsI, CPEIHASA MPOIOTKUTETHLHOCTH XKIU3HU, OKUTAEMOe KOJTHTe-
CTBO JieT O0ydYeHHsl, peanbHOe CpemHee KOJMYIECTBO JieT OOydeHMs, BAJIOBOI HAIMOHAJIBHBIN JOXOI HA
JIYIILy HACEJEHUs B ThICAIaX JIOJIIAPOB.

CozpaiiTe KJacc 11 XpaHEHUs TaHHBIX O CTpaHe. BriBeuTe Ha KOHCO/Ih CIIMCOK CAMBIX OOTATHIX CTPAH
(KOMYIeCTBO CTpaH, KOTOPOE HAJIO BHIOPATH BBOAUT MOJIH30BATENb), OTCOPTUPOBAHHBIA 110 BO3PACTAHUIO
PA3HOCTH MEXKIY OXKHIAEMBIM KOJTUIECTBOM JI€T OOYUEHHS W PEATbHBIM CPETHUM.

HonomauTenbHO chOPMEUPYIITE U BHIBEAUTE B OTAEIbHBIN (aiiy MaTpuily n3 Ha3Banuit crpan. B mar-
puIe T0KHO OBITH JBa CTOJOIA, B KAaXKJIOM CIHCOK BCEX CTPAH, OTCOPTUPOBAHHBIX IO BO3PACTAHHUIO
mapaMerpa. /IBa mapamerpa Jjis COPTUPOBKHU 33aET MOJIH30BATED.

3agaua 17. B daitne data_marathon.csv comep:xurcsa nadopmarus o nobeauTesnsax MapadOoHOB, O
KaXKJI0M TI00eiuTeie B OTAeIbHOM cTpoke. PopMar CTpOKH Ciemyonuil: rof 3abera, nMms modeIuTe s, ol
(Male — myxxckoii, Female — :kenckuii), crpana — poxuna nobeauressi, Bpems npobera MapadoHCKOii
aucraHiyu (4acbl:MUHY ThL:CEKYH/IbL), FOPO/, [/e IPOBOJMIICH MapadOH.

CozpaiiTe KjIacc IJIs XpaHEHUsT JAHHBIX O MapadOHIAX-TIO0EIUTEIIX CTPAHBI. J[aHHbIe TOJIKHBI CO-
Jep:KaTh HA3BaHWE CTPAHBI, CIHUCOK mobeauTeseit. /ljisi XpaHeHus MAaHHBIX O MOOeIUTEe CO3TANUTE OT-
JeJIbHBIN KjlacC. BbIBeauTe HA KOHCOJIb CIHUCOK CTPAH, OTCOPTUPOBAHHBIN IO BO3PACTAHUIO KOJIMIECTBA
nodemuresneii. Ilo romy, 3amanHOMY HOIB30BATETEM, BRIBEINTE HA KOHCOJb CIUCOK IMODeauTenei ¢ yKa3a-
HUEM POJHON CTPaHbl U I10Ja.



JlomOTHUTENTHHO BBIBEIUTE B TEKCTOBBIN (Dailjl CIOMCOK CTPaH, YIOPSAMOYeHHBIH 1mo asdasury. lxsa
Ka2K/I0fl CTPaHbl yKAXKUTE HAUMEHbIee BpeMs mpodera MapadOHa y KEHIUH U My»KIUH, CDEJIHEE BPeMs
npobera Bcex mobeanTeneit crpannl. Co3maiiTe KIace A/ XpaHeHuss WH(OPMaInn 0 TOOeINTEIIX B KarK-
nom romy. Kiacc mommken comep:karh TOJ, CIHCOK TOPOIOB, Tae mpoxoauan mapadonbr. [opom xpanut
rHMOPMAINIO O ero HA3BAHUU U TOOEIUTEIISAX.

3amava 18. B daiisre data__medicalDoctors.csv comepxkurcs nundopmanus O KOJIUIECTBE BPadeil B
crpanax mupa. PopMar CTpoKuU Cjemayonuii: HA3BaHUE CTPAHBL, I'0J, CPe/Hee KOJInIecTBO Bpadeit Ha 10
000 uesoBex.

CozpaiiTe KJ1acc a1 XpAHEHUsT JAHHBIX O CTPAHE: HA3BAHUE W WHQOPMAINs O KOJIMIECTBE Bpadeil B
KaJIOM U3BECTHOM Tofy. U3 mamubrx (aitia copmupyiite cnincok crpan. BoiBeanTe Ha KOHCOJIb CIIHCOK
CTPaH, OTCOPTUPOBAHHBIX MO BO3PACTAHWIO KOJIWYECTBA BPadeil B romy, 3aJaHHOMY MOJb30BareseM. B
CIUCOK BKJIIOYXTE TOJIBKO T€ CTPAHBI, O KOTOPBIX €CTh nH(MOPMAIu 110 33JaHHOMY TOIY.

HotonuuresbHo BbiBeauTe B TEKCTOBLIA (haitil (MokHO B (popmare ¢sv) uHMOPMALMIO O KOJMYECTBE
Bpadeil B CTpaHax B BUJE TaOJUIBI: TI0 CTPOKAM Ha3BAHWE CTPAHLI, 0 cTosbnam — roapl (1990 — 2018),
B stueiike TaOJIHMIThI, COOTBETCTBYIOIIEE KOJINYIECTBO Bpadeiil. Eciu nadopmalus OTCyTCTBYET, TO CTABUTCS
MPOYEPK.

3amava 19. B daite data_painter.txt comepxkurcsa nndopmanusa o xynoxkuaunkax. Popmar daiira
CJIeAyTOImunii: B KAXK/IbIX CEMU CTPOKAX 3AIIMCAHBL: MHIEKC, UMsl, TO/Ibl XKU3HU Yepe3 POoDOeJIbl U TUPe, CTHIIb
KAPTUH WU CTUJIM Yepe3 3amsTyi0, POJHAs CTPAaHA, CTPAHUIA O XYIOKHUKE B BUKUIEIUU, KOJUIECTBO
KapTHUH.

Cozpaiite KjIacc I XpaHeHNs TaHHbIX 0 XyAokauke. Co3maiiTe CUCOK Xy/I0KHUKOB U BBIBEIUTE €0
CHAYAJIa, OTCOPTUPOBAB IO KOJUYECTBY KAPTHH, 3aTE€M IO IPOIOJKHUTEIFHOCTH Ku3Hu. 1lo 3amanrHoMy
[TOJIb30BATEJIEM CTUJIIO BHIBEIUTE CIIUCOK XY/I0KHUKOB, OTHOCSIINXCH K ITOMY CTHJIIO.

JlonoHUTEIbHO CO3aliTe KJIACC Jjis XpaHeHusi uH(MOPMALMK O CTPAHE CO CIUCKOM XYJIOXKHUKOB,
OTHOCSIIINXCS K 3TOH cTpane. [1o 3a1aHHOMY TIO/IH30BATEIEM IUATA30HY JIET, BHIBEIUTE HA KOHCOJIb CIIUCOK
XY/IOKHUKOB, YKUBIIUX B ITOT Tepuos. B TekcToBbiil (aiiy BeiBeauTE TAOIUIY C UMEHAMY XYI0KHUKOB
IO CTPAHAM U CTHJISIM.

Orenka 4

Il morydenust OneHKu 4 337a4a JTOJI2KHA ObITH PEIeHa TOJTHOCTHIO.

3amaua 20. B daiine data_ AUS _state.csv comepzkurcst uadopmanust o ropoax ABCTpainu, 0 Kaxk-
JIOM TOpOfie B OT/esibHON cTpoke. Popmar CTPOKM CiieAyIOuil: HA3BaHUE IOPO/IA, HA3BAHUE IIITATA WJIH
TEPPUTOPHUM, K KOTOPBIM OTHOCHTCS I'OPOJL, KosmdecTBO zkutreneil B 2017 romy, KOIm4ecTBO KuATesell B
2011 roxy (1enble 4mciia, B KOTOPBIX Pa3psbl Pa3/Ie/IeHbl 3alaThIME), CKOJbKO abOPUreHOB MPOKUBA-
er B ropoje ([osisi B MpOIEHTax OT O0IIeill YMCAeHHOCTH abOpUreHOB ABCTPAJUU — YHUCJIO CO 3HAKOM
nporenTa). AGopurenbl cocrapisaioT 2,5 % or Bcex xkureseit ABcrpasnuu.

CosuaiiTe Ky1acchl Jyisi XpaHEHUs JAHHBIX O ropoje u o mrare (teppuropun). IlltaT nosken conepKarhb
CIMCOK IOposioB. BhiBenTe HA KOHCO/Ib CIIMCOK IOPOOB KaxKJA0ro mmrara. s Kax/10ro roposa yKaKure
npupocT Hacenenus B 2017 romy B mporeHTax mo cpaBHeHuio ¢ 2011 u mpuMepHOe YuCI0 abOPUTEHOB,
JKUBYIIAX B 9TOM TOPOIE.

3agaua 21. B daiisie data_austin _weather.csv conepxkurcs madoOpMalus O MOroge Ha MOPCKOM
Kypopte 3a tpu roga 2014, 2015, 2016, o kaxxa0M JHE rofa B OoTAesbHON cTpoke. Dopmar cTpoku cie-
apyrouuit: jara (rozg-mecsi-ieHsb), remuneparypa 1o ®@apenreiiTy, BjIaxKHOCTb B IPOLEHTAX, BUIUMOCTD B
MUJISIX, CKOPOCTh BETPA B MUJISAX B Yac, KOJTMIECTBO OCATKOB B MoiiMax, armocdepHbie sieienns (Rain —
nox b, Thunderstorm — rposa, Fog — tyman, Snow — cuer).

OksuBasienTHo-3hdexTusHag Temneparypa (99T) yuuTbiBaeT KOMILIEKCHOE BJIUSAHWUE HA YEJIOBEKA
TEMITEPATYPhI, BIAYKHOCTH BO3/1yXa W ckopoctu Berpa. Pacderst 99T mpowmsBomsitces [mo dopmyne A.
Muccenapga u OIEHHBAIOTCS IO YPOBHAM KOMQOPTAL

Cospaiite KJracc WM KJacchl Jjis XPAHEHHWsS JTAHHBIX O IOrOJE, HAIIPUMED, OTIEIbHBIN KJIACC JJIs
JAHHBIX €KEeJIHEBHON TIOrOIbI M OTHENBHBIN KJIACC JJIs XpaHeHWs JAHHBIX 33 romx. Omnpemennre B KayK-
JIOM U3 TPEX JIET MECHI] ¢ HAauOOJIBINM KOJUIECTBOM KOMMOPTHBIX JJId dej0oBeKa AHed. Jlad 3a1auH0r0o
MTOTb30BATEJIEM MECSIA W IO/ BBIBEAUTE KOJIMIECTBO THEH /I KayKI0TO YPOBHS KOMbOpTA.

3anmaua 22. B draiine data_books.csv coneprkurcsa nadopManus 0 KHUTaX, O KaXKJA0i KHUTE B OTe/ b~
uoit crpoke. Popmar CTPOKHU CJIeAyIONIUil: HA3BAHUE, ABTOD, PEUTHUHT, KO/ A3bIKA, KOJTMIECTBO CTPAHUIL,


https://ggf.tsu.ru/content/faculty/structure/chair/meteorology/publications/%D0%9A%D0%BB%D0%B8%D0%BC%D0%B0%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F/text/149.html
https://ggf.tsu.ru/content/faculty/structure/chair/meteorology/publications/%D0%9A%D0%BB%D0%B8%D0%BC%D0%B0%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F/text/149.html

JaTa myOJInKAIU, U31ATETLCTBO.

Cosnaiire Kaace Ui XpaHEHHs JAHHBIX O KHUE: HA3BAHUE, aBTOD, PEHTUHT, KOJ A3bIKa, KOJIUIECTBO
crpanwul, gara myoaukanun. Co3maiiTe KIacc u3JaTeIhbCTBO ¢ Ha3BaHueM u crnuckom kuur. Cdopmupyiite
u3 daiia CnucoK M37aTebCTB. BhiBeaure nadopMaImio 00 u3JaTeThCTBE C CAMBIM JJIMHHBIM CIIHCKOM
KHUT, OTCOPTUPOBAHHBIX IO [aTe W3JaHusd B OTaeabHbIN (aita. [lo 3amanHoMy mosib30BaTeIeM TOLY BbI-
BeJIUTE HA3BAHUE U3IATETHCTBA C CAMBIM OOJIBITUM CPEIHUM PEATHHIOM KHUT, U3JAHHBIX B 9TOM TOIY.

3anmauga 23. B daiine data_books.csv coneprkurca nadopmanus 0 KHUTax, O KaXK 0 KHUTE B OTe/Ib-
HOI cTpoke. DopMaT CTPOKU CJIEAVIONINI: HA3BAHUE, aBTOD, PEHTHUHT, KO SI3hIKA, KOJTUYECTBO CTPAHUIL,
Jara myOJuKaIuy, U3JaTeThCTBO.

CozpaiiTe KIacc I XpaHEHUs JAHHBIX O KHUATE: HA3BAHUE, PETHUHT, KOJUIECTBO CTPAHUIL, N3JATETh-
cTBO, nara nybnukanuu. Co3maiite Kinace nucarenb ¢ uMeHeM u ciuckom Kaur. Cdopmupyiite u3 daiina
CIIMCOK TIHCaTeNel W BbIBeauTe WHQPOPMAIIAIO O MHUCATENe C CAMON TOJICTOM KHUTOM B OTAENbHBINH (Dail,
CIMCOK KHUI' oTcoprupyiire mo peirunry. s 3a/J[aHHONO MOJIb30BATEIEM HUMEHH [UCATENs] BBIBEJIUTE
CIIUCOK HA3BAHUII M3IATEIHCTB, B KOTOPHIX ObLIN OMyOJUKOBAHBI €r0 KHUTH.

3agaua 24. B daiisie data__comets.csv comep:kurcss wHOpPMAIUS O KOMeTax, O KaxKJoi KoMmeTe
B OTJENbHON cTpoke. QPopMaT CTPOKHU Cleayonmil: Ha3Banue B (opMare HOMEPUMs, SKCIEHTPUCHTET
(cremeHb BBITSHYTOCTH OPOMTBI), yroJ HAKJIOHA IJIOCKOCTH OPOUTHI KOMETHI K IJIOCKOCTH IKJIUITUKH,
pasMep KOMeTbl, nepureuii (MuHuMaibHoe paccrognue or Connua), adesuil (MakcuMaibHOE PACCTOSHIE
or CosHia), mepuos oOpalienns B roIax.

CozpaiiTe Kjacc Jjisd XpaHeHUsT JAHHBIX 0 Komere. U3 mamuabix daitina chopMupyiite Crncok KOMET.

B daiine data__comets date.txt comep:kurcs nndopmalys o Jare IPOXOXK IeHNsT KOMeTO# epuresus,
0 KaXKJOH KoMere B OTAENbHOM cTpoke. PopMAT CTPOKHM CJEAYIONIAI: HOMED, UM HA PYCCKOM SI3BIKE,
nara (rop-Mecsi-ieHb), pasjejensbie npobdesamu. Hailaure B ClUCKe KOMETBI, /Jls KOTOPbIX U3BECTHA
JlaTa IMPOXOXKJACHUA TIepuUuresingd, BbiIBeJuTe O HuXx I/IH(I)OpMaL[I/IIO Ha KOHCOJIb: Ha3BAHUE U IIPDUMEPHYIO 14Ty
CJIETYIOIIEr0 TTPOXOXK ICHUS TIEPUTEIIHSA.

3agaua 25. B daiitne data_women chess players.csv comepzkutcst nHGOpMAIHA O KEHIIMHAX 1aX-
MATHCTKAX, O KaXK/JI0# IMAaXMATHCTKE B OTAENbHOM cTpoke. @opMar cTpOKHU Clemyromnuii: (DaMuIus U uMs
4yepes 3anaTyio u 1pobest, Koj crpaubl, rog poxaenus, 3panue (FIDE titles), peiirunr.

Cosnaiire KJIace i XpAHEHUs JAHHBIX O IMAXMATHCTKAX Ka2K 101 crpanbl. [ljisi cTpaHbl HA/I0 XPAHUTD
KOJT M CITUCOK MmaxMaTucTok. Ilo qanubiM daitna cpopmupyiite criucok crpas. [lo 3amanraomMy moas30BaTe-
JIEM 3BAHUIO BHIBEIUTE HA KOHCOJIb CIUCOK MMAXMATUCTOK KAXKIOW CTPAHBI, YIOPSI0IYEHHBIN 110 PERTHHTY,
3aTeM CIHCOK, YIOPSIOYEHHBIN MO BO3PACTY.

3amaua 26. Cosmaiite Kaacchl /i XpaHeHus U 00paboOTKu WHMOPMAIUU O CJIyIIaTese KypCcoB aH-
miicKoro s3bika. Ciryinaresb MOXKET 3aucaThbCs Ha OJIUH U3 TPEX YPOBHEH KypPCOB: 0A30BbIil, IIPO/JIBUHY-
TBIH, yTJIyOJMEHHBINH. 3aHATHS OMIAYABAIOTCS €XKEMECSTIHO IO CJIEAYIOINM MpaBuiaM. B KaxKaoM Mecsie
npoxonuT 8 3araTuii. CTOMMOCTH 3aHATHS TPOABUHYTOTO YPOBHS Ha 25 % Gosbie, gem 6a30B0Oro0, a yriyo-
sérnoro Ha 20 % Gosbie, wem npoauHyTOT0. CIlyImaTe s MOKET OILUIATHTH 3aHATHS 33 MECSI, BIEPEM, U
MOJIy9UTh CKUIKY 7 % WJIM OIUTATUTH BCE MOCEMEHHBIE 3aHATUS B KOHIE MECSIA IO MOJHON CTOMMOCTH.
IIpu omsiare 3apanee, eciu CIyIIaATE b TPOIMYCTHI HOJIee TOJOBUHBI 3aHATHI, OH MOXKET BEPHYTH YaCTb
nener: 80 % or crommocTu npomnymennbix 3ausaruil. Ho mist yriy6i8HHOOro ypoBHs OIL1aTa mpou3BOAUTC
TOJIBKO B KOHIIE MECSIA W TOJBKO 33 mocerénnbie 3auarus. Co3maiite KIacc Ajis XpaHeHWs JTAHHBIX 00
YPOBHE C €ro HAa3BaHUEM K PACYETOM CTOMMOCTH HA OCHOBE WH(MOPMAIUH O MOCEIAEMOCTH 3AHATHUI 3a
MecsI, HanpuMep, B Buje MaccuBa u3 0 u 1. Knace caymarens J0KeH XpaHUTh UMsI, YPOBEHb KypPCOB,
BU/JI, OIJIATHL M [TOCEIAEMOCTh 33 MECSIII.

B riraBHOM Kitacce mpoauTaiiTe ¢ KOHCOMH Wi u3 aitina nHOPMAIIIO O CTONMOCTH 3aHATHS 0a30BOTr0O
ypOBHS. 3areM, BBeIUTE WHQMOPMAIMIO O MOJIH30BATEIE: MM, YPOBEHB. Y3HANTE KOJUIECTBO MECSIIEB,
KOTOpPOE CIIyIIaTesb Oyer mocemarb Kypebl (or 1 1o 5), s KaxkKJ0ro MecsIia 3ampocuTe HHMOPMAIUIO
0 cmocobe OTIaThl, B HAYAJIE WM B KOHIIE, U JAHHBIE O MOCEmaeMocTr. BoiBeguTe Ha KOHCOIH CTOMMOCTD
KypPCOB 3a KaxKIbIl MeCsIl, eCJIi 9aCTh JIEHET BO3BPAIAETCsH, TO BBIBOAUTE (DAKTHYECKYIO CTOUMOCTD,
MOJIHYTO CTOMMOCTDB M CyMMY BO3BpaTa.

3amaua 27. Co3naiiTe Kjaacc AjIs XpaHEHWsT JAHHBIX 00 aDUTYpPHEHTE W KJIACC MPUEMHON KOMUCCHH,
COJZIEPKAIINIT MACCUB A0OUTYPUEHTOB M PEATU3YIOIIHI METOIBI 3AMOTHEHNS MACCUBA, ¥ OTPE/IEIEHNUS CITUCKA,
MTOCTYTTHBIITHIX.

Bxommoit ¢daitn comepkut nadopmaImio 06 abUTypreHTaX, TOCTYIIAIONIAX HA HEKOTOPOE HAIPABICHNE:
UMsl, TUII KOHKyDca (1e1eBoii, BGI01KeTHbIl, BHEOIOXKETHBII), KOJIMYeCTBO OAJIIOB 110 TPEM HpeIMeraMm
(or 0 1o 100): maremaruka, pycckuil s3biK, Gusuka. Popmar Bxoguoro daiiia: dailyl coaepKUT B 11IEPBOIi


https://en.wikipedia.org/wiki/FIDE_titles

CTPOKE KOJIMYECTBO abUTYPHEHTOB, Jajee B KaXKJOH CTPOKE 3aJal0TCd JaHHbIe 00 OTHOM abHTypHEHTE:
uMst, Tal, Tpu uucia (6asib).
AGUTYpHEHT TIOCTYMaeT Ha HATIPABJICHWE TI0 CICAYIOMAM TTPABAJIAM:

1. 1yIst BCEX THIOB KOHKYPCOB OAJIBI TIO MPEJIMETaM HE HUXKEe MUHUMANBHBIX (MaremaTwka — 39,
pycckuit a3bik — 40, dbuszuka — 37),

2. Ha IeJIeBble MeCTa IPOXO/IAT BCe, KPOME OHOrO HaOpaBINEro MHHUMAJIBHYIO CyMMY 0aJljioB,

3. ompeessieTcss MaKCUMaJbHas CyMMa OAJlJIoB Cpeiu BCeX aOMTYPHEHTOB W Ha OMOYKETHBIE MECTa,
MTPOXOIAT BCE, Y KOrO CyMMa 6aiioB 6ombIe 75 % OT 3TOl MaKCMMAaIbHOW CyMMBbI 6AJLIOR,

4. Ha BHEOIO/RKETHDBIE MECTA IIPOXOAUT KOJUIECTBO aDUTYyPHUEHTOB PABHOE KOJHUYIECTBY IOCTYIIHUBIIHX
Ha, OIO/I?KETHBIE MECTA, €CJIM KOJUIECTBO MOCTYIAIONINX HA BHEOIOIKET OOJIBINE, BHIOMPAIOTCS Te, ¥
KOro cymMma 0aJjiytoB 0OJibIlie, eciu cyMMa OaJIJIOB OJIMHAKOBAS, B BUE MCKJIOYEHUs OEPYT BCEX

IIporpamma moszkHA 9UTATh JAHHBIE U3 BXOAHOrO (baiiyia W BBHIBOAUTH HA KOHCOJIb WH(MOPMAIHUIO O
Bcex abuTypueHTax, 3areM HHGOPMAINAIO O HOCTYIIUBIINX.

3amaua 28. Co3maiiTe K1acChl IJIsT OPraHU3AIMY MY3bIKAJIBHBIX paauonporpamm. B daiine xpanurcs
nHMOPMAIUS O JECATH KIACCUYECKUX MY3BbIKAJbHBIX MPOU3BEJICHUSIX, TECATU KA30BBIX, AECATH TIOITY-
JISIPHBIX POCCUICKUX TECHSIX, JECSATH MOMYIPHBIX 3apyOeKHBIX MECHSIX, JeCITH B cTuiIe Pok. O KaxK10M
[POM3BEICHUY U3BECTHO HA3BAHUE, JJIMTEIHHOCTD B MUHYTaX (0T 2 710 6) U peliTHHD - eJI0e HEOTPULIATE b
noe 4ucso. I3 stux npoussenenuil HeoOX01MMO CO3/1aBaTh /IBA TUIA [EPEIAY: XUT-1APAJ] U 110 3asIBKAM.
Kaxnas mepenaua mymurcs 30 MUHYT W BKJIIOYAET MY3bIKAJIBHBIE MPOU3BEIEHUS U pekjgaMy. Pekmama
BCTABJISETCS B HAYAJIO U CEPEIUHY MPOrPAMMBI, JOMOJIHSSA ee 10 HyKHBIX 30 MUHYT, HO HE JTOJI?KHA 3aHU-
MaThb OoJsiee 6 MUHYT CyMMapHO. XUT-Tapak (GpopMUpPyeTcs U3 CaMbIX MOMY/ISIPHBIX TPOU3BEIEHUN KAHPOB
B caydaitnoM nopsgake. s opMupoBaHus mepenadn 1o 3asiBKAM CJIy9ailHO M€HEePUPYIOTCH 3aIBKU HA
My3bIKAJIbHbIE IPOU3BEJIEHUS, [IPA ITOM K PEHTHUHTY, BHIODAHHOIO IIPOU3BEIEHUs J00ABIIAETCS €INHHUIIA.

B rimaBHOM kjacce mpountaiite u3 (aiisia nHMOPMAINIO O MY3BIKAJIBHBIX MTPOU3BEIEHUAX U C(HOPMU-
pyiiTe o oYepesu 33 IaHHOE KOJIMYIECTBO TPOrPAMM MEePEeIad ABYX ONMUCAHHBIX TUITOB. Pe3ymbrar BhIBeIUTE
Ha, KOHCOJIb.

3amaua 29. Cosznaiite Kiacchl Jjist moa00Opa BakaHcuit Ha OGupke Tpyna. Mudopmanus o BakaHcuu
COIEPKUT HA3BAHUE JOJKHOCTHU, pa3Mep 3apaboTHOil 1iarbl, TpebGoBaHUsl K BO3DACTy (IMAala3oH) U K
obpazoBanuio (Bbicuiee, cpejaHee HPodeccuoHaIbHOe, LIKOIbHOE cpejuee obuiee obpasoBanue). 3asBKa
PabOTHUKA COAEPYKUT WHGPOPMAIINIO 00 UMEHH, BO3pacTe, 00pa30BaHNH, TOIKHOCTH, MUHAMAJILHON 3apa-
6oTHO¥ TIIaTE.

B raBaOM kacce npouwntaiite u3 daitia nHGOPMAIUIO O KOMMIECTBE BAKAHCUN W CAMUX BAKAHCHAX,
u3 apyroro ¢aiina nHdOpMAIHIO 0 3asgBKaxX paboTHUKOB. [TogbepuTe moaxoasme maphbl BAKAHCHSA-3aABKA
AByMs crocobamu: 1) B 110163y PabOTHUKA, €CJAM €My HOAXOIAT HECKOJIbKO BAKaHCHUM, BbiOUpaercs c
HanboIbIIel 3apaboTHO# MIATOM, 2) B TIO/IL3Y PabOTONATENSA, €CIIN eMY TIOIXOIAT HECKOIBKO PAOOTHUKOB,
TO CAMOTO MOJIOIOTO. Pe3ysibrar BhiBeIUTEe HA KOHCOJIb.

3amaua 30. CozzaiiTe Kaacchl AjIst OPraHU3aIinyu KOHIEPTOB. [lepBoIit BXOAHOM (haii COmEep:KUT CIIH-
COK wmcnosiHuTeseil, koropbie MoryTt npuexarb B K31 (konieprHo-3pesuiabiii nentp) ¢ Kouueprom. Nu-
dopmanys 0 KayK/0M HCIIOJHUTEE BKIIOYAET €ro MMs W IPOIEHT OT COOPOB C OMIIeTOB, KOTOPBIA HC-
TOJTHATEJTH XOYeT TOJIyYUTh 3a KOHIEPT. BTopoit BxoaHo# daiiyi COMEPKUT CTATUCTUKY O MPEIbIIY X
xonmneprax B K3II. JIjg Kaxk/10r0 KOHIIEPTA YKA3BIBAETCS UMS UCIOJHUTEIS, ¥ CyMMa COOPOB C OUJIETOB.

Anvunaucrparusa K311 xouer mpoectr 12 KOHIIEPTOB ¥ MOJYYUTh MAKCUMAJIBHYIO TpuObLIb. Cobpas
JIEHBI'U 33 OUIIETHI, OHA OTJAET MPOIEHT WCIOJIHUTENI0, ocTaiabHoe ocraBiaser KII3.

Hanummmre nporpammy, KOTOpasi CYMTBHIBAET JAHHBIE W3 BXOAHBIX (DAIOB U BBIBOAUT HA KOHCOJIb
JIJIsL KAKJIOTO UCIOJIHUTENS CPEeJIHIOI CyMMy COOPOB € OMJIETOB 3a IIPEAbIAYIINE BLICTYILIEHHUA; CYMMY,
KOTOPYIO OH TEOPETHYECKH TOJIYYUT 33 KOHIEPT (MCXO/s U3 €ro YKeJAEeMOrO MPOIEHTa W CPETHeH CyMMbI
cbopos) u cymmy, koropyo KII3 reoperuvecku mosyuuT 3a ero KourepT. Ha OCHOBaHWM 3TUX JAHHBIX
BBIBeIUTE CIUCOK m3 12 cambix Bbiroaubix 1iisi K31 kommepTos, ymopsaodennsiii o npubsuin K31,

3amaua 31. Cozgaiite Kjiacchl /i MOA0OPa KBAPTUPHI s NOKYTKH. KBapTUPHI PACIOIOXKEHBI B
AByX paifonax ropozga. s Ka)ka0ro pailona M3BECTEH CIIMCOK YJIUIl, KOTOPbIA MOXKHO IPOYATATH U3
daiina B crenyromem (opmare: B TIEPBOI CTPOKE YJUILI MEPBOTO PaiioHa |vepe3 mpobes, BO BTOPO —
BTOpOro paiiona. Uudopmanus 0 KBapTUpe COAEPKUT HAZBAHWE VJIWIIBI, KOJIMIECTBO KOMHAT, IEHY. 3a-
sIBKa, Ha, MOKYTKY COAEPXKUT WHMOPMAIUIO O KOJNIECTBE KOMHAT, PAifOHe, MAKCUMAJIBbHOM IIEHE.



B rnaBmOM Kmacce mpountaiite m3 daiiiia nHMOPMAIUIO O KOJUIECTBE KBAPTUP M CAMHUX KBAPTH-
pax, u3 gapyroro ¢aitia naHdoOpMaIUo 0 3adBKaX HA MOKYNKY KBapTupbl. Ilombepure mogxomsinue mapbl
KBApPTUPA-3aBKA, €CJIU 3asBKe MOAXOIAT HECKOJIbLKO KBAPTHUD, BHIOMPAETCS C HamMeHbIel menoii. Pe-
3yJIbTAT BBIBEIUTE HA, KOHCOJIb.

3amaga 32. Bxoguoit daiia comepKuT CIMCOK OIMEHOK MKOJIbHUKA, MOJYIEHHBIX B T€IEHUE YETBEPTH.
Kaxnas 3anuch 06 OLEHKE COIEPKUT IPEIMET, TUIl 3a1aHus (CaMOCTOATEIbHAS, JOMAIIIHsT, KOHTPOJIb-
Hag) u Gasn (2, 3, 4, 5). Cozpaiire KJiaccol i XpaHeHus 1 06paboTku uHbOPMALKUU O IIKOJbHUKE U
ero oreHkax. MeToabl TOKHBI BHIIABATE CITUCKU OIEHOK W CPEIHIOI OIEHKY 33 KAYKIBIH TUT 33 aHUs U
dOpMHPOBATH OIEHKH 33 YeTBEPTH MO BceM mpeameraM. CIucoK mMpeaMeToB MOXKeT ObITh (PUKCHPOBAH-
HBIM U 33J]aBaThCSA B MPOrpaMMe WIu ObITh mpounTad u3 daitna. Ouenka 3a 9eTBepTh BBIYUCSIETCS KaK
Me/InaHa BCEX OIEHOK. MeamaHa — 3TO TaKOe YMCJI0, 9TO MOJOBAHA W3 SJEMEHTOB CIHMCKA OOJIbIe Hero,
a apyras 1moJsioBuHa MeHbie. T.e., ecim B Cucke HEYETHOE YHCJIO JIEMEHTOB, TO MEeJIMaHA — ITO YUCJIO B
cepeyHe yIOPAI09E€HHOI0 110 BO3PACTAHUIO criucka. Eciiu B criucke 48THOE 9HCII0 3JIEMEHTOB, TO ME/IUAHA
— 9TO cpeHee apudMETHIECKOE TBYX JIEMEHTOB, CTOSIINX B CEPEINHE YIOPSIOUEHHOTO IO BO3PACTAHUIO
cnucka. Tak Kak OIeHKa 3a YeTBEPTH MOJIKHA OBITH IEJIBIM 9HCJIOM, TO CpeaHee apudMETHIECKOe HYKHO
OKPYTJIUTH 110 MATEMATHIECKUM TTPABUIIAM.

IIporpamMma mosizkHa 9UTATH JTaHHBIE U3 BXOAHOrO (aiiia u BHIBOAUTH HA KOHCOJIb CIIMCOK OIEHOK 33
YeTBEPTH 110 [IPEMETAM U OIEHKH 33 33/AHUA.

3amaua 33. Co3gaiiTe Kjace s XpaHenus u 00paboTku uaopMmanun 06 OKpyKHOCTH. OKPYKHOCTD
3a1a€TCA IBYMsT KOOPAWHATAMU IIEHTPA W BeJnanHOi pagmyca. Co3maiite MeTONbI [jId U3MEHEHUS MOJIeH
kitacca. Co3maiiTe MeTOM IS OMpEIe/IeHUsT B3AUMHOTO PACIOJIOXKEHUS BYX OKDPYKHOCTEl: BHEIHEE U
BHYTPEHHee KaCaHWe W TOYKY KACAHWUs, JIBE TOYKHU IEePeCcevdeHusi, OTCYTCTBAE ODIINX TOYEK, METOJ JIJIsd
OIpeiesieHusi, IONAAET JIU TOYKA BHYTPb OKPYKHOCTH. Peasm3yiite cpaBHeHre OKPYKHOCTEHl 110 /ijInHe
paamyca. Mudopmarmst 06 OKPYKHOCTH JTOJKHA BHIBOIUTHCS B BUE YPABHEHUST (.27—3;‘0)2 + (y—y0)2 =r2.

B rnmaBHOM Kitacce co3maiiTe aBe OKPYKHOCTH, MapaMerphl mpoduTaiiTe n3 dailjga Win ¢ KOHCOJH,
¥ BBIBEJIUTE HA, KOHCOJIb WHMOPMAINIO 00 OKPYKHOCTSX, UX B3AUMHOE PACIOJIOXKEHUE, PE3YJIbTAT CPaB-
Henusi. BBeuTe KOOPAUHATHI TOYKHU HA IJIOCKOCTH W ONPEIETUTe, HAXOAWTCS JIM OHA BHYTPU OXHON W3
OKPY2KHOCTeM.

3amaua 34. Cozgaiire Kilace «rpexmepHas Todkay. JlaHHBIE KJacca JHOJKHBL ObITH IIPEICTABIJICHbI
TpeMs TOJISIMU: KOOPIUHATAMHU TOUYKH B TPEXMEPHOM MpOocTpancTBe. Kitace J0KeH coepKaTh KOHCTPYK-
TOP IO YMOJIYAHUIO, KOHCTPYKTOP, WHUIHAJA3UPYIOMINA KOOPAWHATH TOYKHU 33JAHHBIMUA 3HAYECHUSIMU.
O6s13aTeTbHBIMU SIBJIAIOTCS METObI, BO3BPAIAIOIINE 3HAYCHNS MOJeH, M3MEHAIOINE STH 3HAYCHUSI, Me-
TOJ, BBIBOSALIUI TOUKY HA KOHCONIb B Bue (1,-2,3). Co3naiiTe Kiacc «rpeXMepHbIil BEKTOP», 3a/1aBaeMblil
AByMs TOYKAMU: HA4AJI0 U KOHel BekTopa. Kiacc /10/mKen coiepkarh KOHCTPYKTOP [0 YMOJITYAHUIO, KOH-
CTPYKTOP, MHUIMAJIN3UPYIOIINI KOOPANHATHI TOUEK 3aJAHHBIMY 3HAUCHUAMU. QOSI3aTeIbHBIMU STBIISTIOT-
Cs1 METO/IBI, BO3BPAIIAIONINE 3HAYEHUS M0JIeH, N3MEHSIOIINE ST 3HAYEHUsI, METO] BRIBOISIINI BEKTOD HA,
koucosb B Buge (1,0,3). Jpyrue Meroasbl Kacca J0JIXKHBL OPENeNaTh JJIMHY BEKTOPA, CyMMY, Da3HOCTD,
CKAJIIPHOE TTPOU3BEIEHUE ABYX BEKTOPOB, YOI MexkKay Bekropamu. Peanmsyiite cpaBHeHre BEKTOPOB 10
JIJIAHE.

B rnaBHOM Kjacce co3maiiTe gBa BEKTOPA, MapaMeTpbl npodunTaiite u3 dailaa wim ¢ KOHCOIH. BoiBe-
JUTE HA KOHCOJIb HH(MOPMAIMIO O KAYKIOM BEKTOPE W €ro MOAyJ/b. Haliinre cymMMy, pa3HOCTh, CKAJISAPHOE
MMPOM3BEJIEHIE BEKTOPOB, YIOJI MEXKy BEKTOPAMH, CDABHUTE BEKTOPA IO JjIuHe. Pe3y/brar BbIBEIUTE HA
KOHCOJTh.

3amaua 35. Cozzaiire Kiaace i XpaneHus u 00paboTKu WH(MOPMAIUE O TOYKAX ¥ TPEYTOIbHUKAX
Ha mwiockoctu. Todka 331aéTcs KOOPAMHATAMH, TPEYIOJIbHUK 33/1a8TCH TPEeMs TOYKAMU, HE JIEZKAIUMU
Ha, oxHOI mpamoit. Co3maiiTe MeTOILI A1 M3MeHeHns nojeii kiaccos. Co3maiiTe METOIBI I OMpeIeie-
HUS JJIWH CTOPOH, YIJIOB TPEYTrOJbHUKA, CPABHEHNUS TPEYTOJbHUKOB 10 mwiomaau. Co3maiite MeToabr i
MapaJlJIeJIbHOIO TIEPEHOCA TPEYTOJIBHUKA CO CABUTOM IO JBYM OCSM.

B rnaBHOM kitacce co3maiiTe /Ba TPeyroJibHWKA, MapaMeTpPbl MpovYuTaiiTe u3 (aiiia uin ¢ KOHCOJIH.
Brisegure Ha KOHCOIb HHGOPMANMIO O KAXK/IOM TPEYTOJIbHUKE, B TOM 4uCJe JInHbL CTOPOH. 1Iposepbre,
SIBJISTFOTCST JIM TPEYTOJIBLHUKN TPSIMOYTOIBHBIMHU, TYTMOYTOJBHBIMUA WJIM OCTPOYTOJIBHBIMA. Pe3ynbrar BhI-
BenuTe HA KOHCOJIb. OmpesennTe, Kakoil U3 TpeyroJabHUKOB OoJibIe. BBeauTe ¢ABUT TIO OCH X U OCH Yy U
BBIBEIUTE WHMOPMAIUIO O TPEYTOTHHUKAX, TTOJIYIAIONIUXCS U3 33JAHHBIX COOTBETCTBYIOIIUM MMAPAJLIEb-
HBIM TIEPEHOCOM.



Ormenka 4 — 5

s mosrydenusi OneHKU 4 HYKHO PEIUTb BCE, KPOME JIONOJHATEIHHOrO 3ajanud. g mosydenust
OLIEHKH D 33/1a4a JI0JI?KHA ObITH PelleHa [I0JIHOCTHIO.

3amaua 36. CozmaiiTe Kyacc Aj1st XpaHeHUus W 0O0paboTKn WHQOPMAIINA O MHOTOUJICHE BUIA (,T'" +
Ap_12" 1 4 - 4+ a12 4 ag. MHOrOWIeH 337aeTca HAOOPOM JeiicTBUTEIbHEIX Kodbdumumentos. Co3maiiTe
METOJIbI JIJist W3MeHeHus noseit knacca. Cozmaiite MeTOIbI [t ONPEIEIeHNs] CYMMBI U PA3HOCTH MHOTO-
YJIEHOB, BHIBO/IA HA KOHCOJIb TAOIUIHI 3HAYEHUN MHOTOYJIEHA JJIs APTYMEHTOB B 33JaHHOM JIHAIIA30HE OT
a 10 b ¢ marom e.

B rraBHOM Kjacce co3maiiTe IBa MHOTOYIEHA, MMapaMeTphl MpoduTaiiTe w3 (aiijia Wi ¢ KOHCOJIU.
BeiBeuTe Ha KOHCOIL MHMOPMANNIO O KAXKIOM MHOTOUIEHE, WX CyMMe, pa3HocTu. BBeaure amamna3oH
3HAYEHUN aPryMEHTOB ¥ Imar. BeiBeauTe Tab/Inily 3HAYEHWI KAXK/I0T0 MHOTOYIEHA.

JlomoTHUTETHHO CO3ATe METO/IBI /15T HAXO0XK/I€HUsI TPOM3BOAHON MHOIOYJIEHA U ITPOU3BEIEHNUS IBYX
MHOI'OYJIEHOB, PE3YJIbTATOM PabdOThI METO/OB JIOJIKeH ObITh TO)Ke MHOrodseHn. BoiBegure Ha KOHCOJIB
TMIPOM3BOIHYIO JIJIST KAXKJ0TO W3 JIBYX MHOTOUJIEHOB, TPOU3BEIEHUE 3TUX MHOTOUJIEHOB.

3amaga 37. Co3maiiTe Kaacchl [jId XpaHeHWs U 0OPA0OTKKM WH(MOPMAIMK O TOYKAX U MPAMBIX Ha
mrockocTu. Vudopmalius 0 npsiMbIX XpAHUTCA B BHUE ABYX TOYEK, ompenesomux npamyn. Co3maiite
METOJIbI JIjist u3MeHeHus mosieit Kiaacca. Co3maiime MeTobl /it BHIBOJIA YPABHEHUs TIPSIMOM B BUJIE Y =
kx+bwumu x = a, 1y onpeJiesienns, NOnaIaer i Touka Ha npamyoo. Co3naiite MeTobl, ONpeIesaonue
ABJISIOTCS JIU JIBE NPSAMBbIE IIEPIIEH/IUKYIAPHBIMA UJIU 1APAJIIEIbHBIMU.

B riaBHOM KJj1acce co3maiiTe 1Be mpsMble, TapaMeTphl mpounTaiite u3 aiiia nin ¢ koucom. Beisegure
Ha, KOHCOJIb HHGMOPMAIINIO O KaxK a0 mpsamoii. Omupenennre, sBISIOTCA JIU MPAMbIE MaPAJIIEIbHBIMA UJIN
MEePIEHINKYIsPHbBIMU. Pe3ysibrar BbIBEIUTE HA KOHCOIb. BBeauTe KOOPAWHATHI TOYKH W OIPEIETTUTE,
MPUHAJIEKUT JIM TOYKA KAKOW-HUOYIb MPSIMOI.

JIOTOTHUTENTBHO CO3JAMTe METObI JJisi ITOCTPOEHUs IPSAMOIl HMapaslieIbHON JAHHOW M IIPOXOJSIIeit
4yepe3 3aJaHHYI0 TOUYKY (IpoBepsiiTe, He JIEKUT JIU 3a/IaHHAA TOYKA HA MPSAMOii), TIPAMON TEPIeH -
KyJIpHO#N JAHHOW W TPOXOALAINEH depe3 3aJaHHyI0 TOYKY, /I HAXOXKJIEHWS TOYKH TEepecevdeHus JIBYX
MPSIMBIX.

3amaua 38. Cospaiite Kiacc it paboThl ¢ KBaJApaTHbIMU MaTpuuamu. Mudopmanus o Marpuie
XPaAHUTCS B BUJIE JIBYMEPHOIO MACCUBA JieficTBATENbHBIX drcen. Co3maiite MEeTO/IbI Jjis M3MEHEHHsT ITOrO
MaccuBa. Co3maiiTe METOIbI sl CJIOYKEHUST U YMHOKEHUST MATPUIL, BHIYUCICHUS OMPEIETUTEIsI, BEIBOIA
3JIEMEHTOB MaTPUITHI HA KOHCOJTh.

B rnaBHOM Kitacce co3maiiTe gBe MATPWIBI, JAHHBIE O PA3MEPE W JIEMEHTAX IpounTaiite u3 daiiia
Wi ¢ KOHCOU. BhiBeguTe HA KOHCOJIb ONpEIEIUTETb, KBAAPAT KAXKIONH MATPHUIBI, CYMMY, PA3HOCTb,
[IPOM3BEEHNE MATPHII.

JlonoTHUTEIbHO CO3JAHTe METO/IbL /IS IOCTPOeHUsT OOPATHON MATPHIBL, €CJIH ITO BO3MOXKHO U JJIsd
YMHOXKEHUS] MATPUIIBI HA YUCIO U BeKTOp. [IpomemoHcTpupyiiTe paboTy 3TUX METOIOB.

Bamaua 39. Co3maiite Kaacc A pabOTHI ¢ KBaJApaTHBIMA MaTpuiamu. VHdopMmamusa 0 MaTpHIe
XPAHUTCS B BUJE JBYMEPHOTO MACCHBA OJHO3HAYHBLIX HETbiX dnces. Co3maiimre MeTombl Jisi U3MEHEHUs
OT/IEJIbHBIX JIEMEHTOB 9TON0 MACCHUBA 110 MHIEKCAM U 3allOJHEHUs MAacCuBa CirydainbivMu auciamu. Co-
3/1aiiTe MeTOABI 118 IOCTPOEHUsI MATPHUIIBI, IIOJIYUYeHHONR U3 ucXomgHo# myTéM nosopora Ha 90, 180 u 270
TPaIyCOB TTPOTHUB YaCOBOW CTPEJIKH, BHIBOJIA 3JIEMEHTOB MATPUITHI HA KOHCOJD.

B rmaBHOM Kjacce co3maiiTe IBe MATPHIILI, JaHHBIE O pa3Mepe W 3JeMEHTaX MePBOM MpoduTaiiTe m3
daiina uam ¢ KOHCOMM, BTOPYIO chOpMUpYyiiTe U3 CIydaifHbIX duces. BbiBeauTe HA KOHCOJb WCXOIHBIE
MaTPHUIBI ¥ MATPHUIIBI, TOAydeHHble ToBOpoTOM Ha 90, 180 1 270 rpamycos.

JlomoTHUTEIBHO CO3/1aiiTe METObI JJist ONPE/IEJIEHUs, SIBJIAETCH JIM UCXOJAHAS MaTPUIA MArm9eCKuM
(CyMMBI 9mCesT IO CTPOKAaM, CTOJIONAM W JUATOHAJIAM DABHBI) U JIATHHCKUM KBaIPATOM (MaTPHUIIA COCTOUT
u3 ymrces OT 1 /10 n, BCe YMC/Ia B CTPOKAX U CTOJIONAX PA3/IMdHbl). BBeauTe pasMep U 3JIeMEHTHI MaTPUITBI
7 TIPOBEPHTE, SIBJISIETCA JTU OHAa MAarm4ecKuM W JATUHCKAM KBaJIPATOM, €CJIU HET, TO MPEJIOKNTE BHECTU
M3MEHEHUs W [OCJIE STOTO CHOBA IPOBEPHTE.

3amaua 40. Cozzaiite KJacc WK KJIACCHL /i paboThl ¢ OaHKOBCKUMU OollepanysaMu. BxomHoil gaiin
coZiep2kuT HHMOPMAIHUIO O JBUKEHIH JIEHEXKHBIX CPEJCTB MeXK /1y naByMs caeramu. Popmar BxoaHoro daii-
sta: daiia comepKUT MPOU3BOIHLHOE KOJUIECTBO CTPOK JIBYX BUIOB. I1epBbIii BUI— CTOPOKA, COMEPIKAIIAS
rHQAOPMAINIO 0 HAYAJIHLHOM COCTOSHWM CYETa: HOMEP W CyMMa. BTopoii Bua— mHdOpManus O mepeBose
JIEHEr ¢ [IEePBOr0 CYeTa Ha BTOPOii: nara (TpU 4mcja — JIeHb, MeCsll, roj), cuérl, cuér2, cymma. B nagase



daitra pacnosIoKeHbl CTPOKU TOJIBKO MEPBOTrO THUIIA, 3aTEM TOJIBKO BTOPOrO, JAHHBIE B KaXKJON CTPOKe
pa3/iesieHbl IPOU3BOIBHBIM KOIHIeCTBOM 11po0esioB. CTPOKH 10 jfaTaM HeyIOpsI09€HbI.

IIporpaMma moOJKHA YUTATH JAHHBIE U3 BXOAHOTO (Daiijia W BBHIBOAWTH HA KOHCOJH WHMOPMAIUIO O
COCTOSIHMM BCEX CYETOB HA TEKYIIUII MOMEHT, yIOPSA0YEHHYIO 10 HOMEPY CUYéTa.

JlOmOoTHUTENIBHO [IJI 33JaHHOrO CYETa U 33JIaHHOTO MEPUOJA BPEMeHU (JiBe JaThl) BLIYUC/IUTE BXO-
Jsiiuii ocTaToK (CyMMy Ha CYére 70 HavaJsa [epuoja), npuxo (Bce MOCTYIJIEHHs HA CYET B HEPHOJE),
pacxo/ (Bce cuucanus co c46Ta B LIEPUOJE) U UCXOAsAIIUT ocTaTok (Bxoigmumii + upuxos - pacxon). IIpo-
KOHTPOJINPYIiTE KOPPEKTHOCTE OMEPAINiA TIO TIEPEBOIY IEHET CO CYETA HA CUET, €CJIU MEPEBOIUTCS CyMMAa
0OJIbIIIE TEKYIIErO OCTATKA, COODIIUTE O HEBO3MOXKHOCTHU OMEPAINN U HE YINTHIBANTE €€ B BHIYUCICHUAX.
s pabotsl ¢ garamu ucnomb3yiite kaacc LocalDate.

3amaua 41. Cospmaiite Kiacchl g mogdopa apuapeiica mo 3asske. IlepBblii BxonHO# (aiilin conepKuT
crucok aBuapeiicoB. CBelleHust 0 KayKJI0OM peiice comepzKar: HOMEp, MYHKT OTIPABJIEHUs, IyHKT Ha3HAa-
denust, gary (1eHb, Mecsdl, IO/) U BpeMs BbLIeTa, CTOMMOCTb Ousiera. Bropoit Bxoauoii daitn conepxur
CTIUCOK 3as1BOK Ha peiickl. CBemeHnss 0 KaXK A0 3asiBKE COMEPIKAT: MYHKT OTIPABJIEHUs, MyHKT HA3HAUE-
Hud, Jary (IeHb, Mecdl, rof), (PaMUINIO0 U UMs TaCCAXKUPA.

[IporpaMma IOKHA YUTATH JAHHBIE U3 BXOIHOTO (aiiia 1 BBIBOIUTH HA KOHCOb CIIMCOK BCEX PeicoB,
OTCOPTHPOBAHHBIX 110 MYHKTY OTHDPABJIEHUs, 3aT€M 110 [IyHKTY Ha3HAYeHUs (€CJIM IyHKTbI OTIIPABJIEHUS
coBuaaatoT). st KaxK /10 3asBKKM HY2KHO BbIBECTH CLMCOK BCEX HOAXOAsIMX peiicos. Peiic nogxonur 1o
Jare, eC/Ii €ro JaTa COBIMAMAET C JATON 3asBKU WU SABJISETCa OoJiee MO3gHeH JATON MO OTHOIIEHUIO K
3asBke. Eciiu peiicoB HeT, 00 9TOM HYKHO BBIBECTU COOOIIEHUE.

JlomoTHUTEIBHO 1718 3asBKY J00aBbhTE MOXKeJaHue maccaxkupa. lloxkenanne MoxKeT ObITH JBYX THUIIOB:
“xody caMblil IeméBhIil peiic”, “xoay Oamzkaitmmit peiic’. Peamu3yitTe mogdop peiicoB Iist 3asBKA C YIETOM
noxenannit. s Xpanenus gaTel 1 BpeMenn ucrnosb3yiite Kaace LocalDateTime.

3amaua 42. Cozpaiire Kiacchl A/ Opranusanuu padoThl unnogpoma. B Kjacce, onmmchbIBaloOmeM nii-
TO/IPOM, XPAHUTCSA WHGOPMAIINS O JIOMIAAIX, HAPUMED, B BUIE MACCUBA UMEH, HH(MOPMAIWSA O TEKYIIEM
3a0ere u UTPOKAX, CEJABIINX CTABKY B 9TOM 3abere. [ljis 3abera ciaydaiiHbiM 00pa3oM BBIOMPAIOTCS CEMb
Joma el U CIyYaiiHbIM Ke 00pa3oM ONpeIeIsaeTcs pe3yabrar 3abera: B KAKOM TOPSIKe IO TPUIILITH
K ¢unauiry. adopmarms 06 UTPOKe COMEPKUT UACHTU(DUKATINOHHBIH HOMED, JeHEKHBIH pa3Mep CTaBKU
¥ KM JOAIU, KOTOpasd J0JI2KHa OpuAaTh neppoil. VI3 obmeil cymmbr craBok 20 % 3abupaer ummompom,
OCTAJIbHBIE NIEHBIU PACIIPENEISIOTCS MEXKIy WUIPOKAMY, YTaIaBITUMU MOOEIUTENIST 3a€37a, MPOTOPIINO-
HaJIbHO WX cTaBkaMm. Ecim mobequTesiss HUKTO HE yraJaJl, BCE JEHBIH TOCTAIOTCS HITTOAPOMY.

B rnaBaOoM kiacce mpouunTaiite u3 aitia mHOOPMANKIO 0 KOJTUIECTBE U UMEHAX Jolaiei, copmu-
pyiiTe 3ae31 w BbiBeguTe O HEM WH(MOpManuo. Beeaure ¢ KoHCOMU HHAMOPMAIMIO O CTABKAX UTIPOKOB,
uIeHTUDUKAMOHHBIA HOMED KaXKJ0r0 UI'POKA HAZHAYAETCs B IIporpamme. Pe3ysbrar 3ae31a U BbIUTPbIIT
WTPOKOB BBIBEINTE HA KOHCOJIb.

JlomoTHUTEIbHO peaiu3yiiTe BO3MOKHOCTD JIEJIATh PA3HBIE TUIIBI CTABOK: 1) MM JIOIIA/IM, TPUIEIIIeH
HepBoit, 2) WMsl JIONIA AU, IPUIIEAIe MOC/Ie/IHel, 3) MOC/IeI0BaATELHOCTD U3 JIBYX JIOMIAEH, 3aHABIINX
[IepBOe U BTOPOE MECTO, TJie BasKeH IOPSJIOK JIolaieil, 4) moc/ien0BaTesbHOCTb U3 JIBYX JIOIIANEH, 3aHsB-
LIKMX [IEPBOE M BTOPOE MECTO, [JIe HE BazKeH IIOPsI0K JIOIaJIEil, 5) 10CJAe10BaATEeIbHOCTD U3 TPEX JIOLIAIeil,
3aHSBIIKX IIEPBOE, BTOPOE U TPEThE MECTO, IJe BazKeH HOpsIoK Jjoinaeit. [Ipu pacupesesenun Bolurpbl-
1a HAJIO YYECTh MPABUJIA: TIPU OJWHAKOBBIX PA3MepaxX CTABKU WTDOK yTaJABINWil JBYX MEPBBIX JIOMIAIEH
B MIPABWJIHLHOM MOPSIKE TOoaydaer B 1,5 pa3a 00JbIe TOr0, KTO yraJaaJ mobeanuTe s, UTPOK, yra aBIinii
TPEX MEPBBIX JIOMAIEH oydaer B 2 pa3a GOJIbIIE TOrO, KTO yraJasl mobeIuTesss, UIPOK, Yra aBInui 1By X
MEePBBIX JIomaieit 6e3 yuéra nopsaka noaydaer B 1,1 pasa GoJbimne TOro, KTo yrajiai nobeauTesis, urpok,
yIaJaBIIMiA JIOMIA b, IPUILEANIY IO nocjaeared noaydaer 0,8 0T COOTBETCTBYIONIErO BHIAIPHINIA TOTO, KTO
yragaya nobeauresnsi. Eciu, BoIOMpasi ABe WM TPW JIOMIAIN, UTPOK yTagasl TOJBKO MOOEIUTENsT, TO OH
mosrygaeT 0,5 OT BBIUTPBINIA TOrO, KTO CTABUJI W yTraJajl OJHOrO mobequTesis. Bo Bcex OCTaNbHBIX CIIyda-
X BBIMTPHIII HE HAUUCIsgeTcd. Peanm3yiiTe Tak:ke BO3MOXKHOCTH OJHOMY UTPOKY JI€/IaTh PA3HBIE BUJIbI
CTABOK, HO TI0 OJIHOM KaXKJOro BUAA. B 3TOM ciiydae BBIUTPBIIT UTPOKA CYMMHUPYETCs IO BCEM CTABKAM.

3amaga 43. B daiie data_ austin_weather.csv conepxkurcs nndopMmarusa O MOroge Ha MOPCKOM
Kypopte 3a Tpu roga 2014, 2015, 2016, o KaxKJI0M JHE TOJa B OTAENLHON cTpoke. Dopmar cTpoku cie-
ayrormuit: gqara (rojg-Mecsil-JeHsb), remneparypa mo ®apenreiiTy, BIaXKHOCTh B MPOLEHTAX, BUJAUMOCTD B
MUJISIX, CKOPOCTb BETPA B MUJISIX B 4aC, KOJMYECTBO OCAJKOB B Mioiimax, armocdepubie apienus (Rain —
nox b, Thunderstorm — rposa, Fog — ryman, Snow — cuer).

CosnaiiTe Kjracc WM KJIACChl Jjis XPAHEHUS TAHHBIX O IOrOJE, HAIPUMED, OTJIEIbHBIN KJIACC s
JIAHHBIX €XKEJIHEBHOU IIOrObl U OTAEJIbHBIA KJIACC Jjid XpaHeHus JaHHbIX 3a rog. [lo 3amannoil 1moJib-
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30BaTEJIEM JIATE U IIEPUOJY BPeMeHU (JIeHb, HeJess, JeKa/la, MeCsdll) BbIBEJUTe IOJIHYI0 UH(OPMAIUIO O
noroze B ¢opmare Jyisi pycckoro nosibosaresis (rpagycol Lenbcus, BuaumMocrb B KujioMerpax, Berep —
B METPaX B CEKYHJY, OCAIKA — B MM.)

JIomOTHUTEIBHO, MO 3aJaHHOMY TOJb30BATEIEM BHUIY aTMOCHEPHOrO SBJIEHUS s KaXKIOTO CEe30-
Ha (3UMa, BECHA, JIETO, OCEHb), BLIYUCIUTE CTATUCTUIECKUE XaPAKTEPUCTUKU TEMIIEPATYPbI, BJIAXKHOCTH,
BUIUMOCTH, CKOPOCTH BETPA: CpeiHee 3HAYEHUE, CPe/IHee OTKJIOHEHUE OT ITOrO 3HAYEHUs, JUAMNA30H U3-
MeHeHuit, Momy, Meauany. Onucanne XapakTepucTuk u (popMyJibl UX pacyéra,

3amaua 44. B daitne data_countriesworld.csv comepskurcs wrdopManyus o cTpaHax, 0 KaxKIo#
CTpaHe B OTIENbHOM cTpoke. PopMaT CTPOKHU CIeAYIONIWil: Ha3BaHNEe, PETHOH, YUCJIEHHOCTDL HACETeHUS,
IJIONIAb B KBAJAPATHBIX MUJIAX, OeperoBas JiuHus (OTHOIIEHUE IJIMHBI OeperoBOil JTMHUM K ILJIOIIA/IH),
BBII ma aymy macesenusi B 1071apax, IPAMOTHOCTD B MPOIEHTAX, YPOBEHBb poxkgaemoctu Ha 1000 gesmo-
Bek, yposerub cmeprHocTu Ha 1000 wesnoBek, mosist cesbckoro xo3siicrsa B BBII, mons npowmbiiiienroctn
B BBII, mons cdepor obcnyxuBanus 8 BBII.

CozpaiiTe KJIacC IJist XpAHEHUS TAHHBIX O CTPAHE C METOJAMMY [IJIs1 BBIYUCIEHUS: TLJIOTHOCTH HACEJIEHUS
(uesioBeK Ha KBAIPATHDI KUJIOMETD); JJIMHBI 6eperoBoii uaun; abcosorHoro suadenus BBII B gqosnapax
U B BAJIOTE, 33JJAHHON NOJIb30BaTeeM (KypC 0 OTHONIEHUIO K J0JIJIAPY TOXKE YKA3bIBAET IIOJIb30BATED);
MIPUMEPHOTO KOJUYIECTBA HErPAMOTHBIX JIIOJEl B ThICA9aX, chepy IeaTeTbHOCTH, JAIONLY0 HANOOIbIIAN
Bkaa B BBII. B momsax kiacca XpaHHTe TOJBKO T€ JTAHHBIE, KOTOPbIE HYKHBI JIjIsI PAOOTHI YKA3aHHBIX
MEeTOJIOB.

BriBequre B oTHenbHBIN (DAl 11 KaXKIOTO PErMOHA CIMCOK CTPAH, YIOPSIOYEHHBIN MO TLIOMIAIH,
C HA3BAHUSMH W PE3yJIbTaTaMu PAOOTHI, MEPEYUCIEHHBIX BBIIIIE METOJA0B. Kcjm crpaHa He TPAHUYIUT C
MOPEM WJIF OKEAHOM, TO JJINHY OeperoBoil JIMHUU HE BHIBOUTE.

JlonoTHUTEIBHO CO3/1afiTe KJIACC MU KJIACCHI i XpaHeHus nHMOPMAIUU O Y9aCTAX CBETA: €BPOIIe,
asuu, adppuke, amepuke, apcrpasnn. Kaxaast 9acTh CBETA JIOJKHA COAEPIKATH CIIMCOK PErMOHOB, PETMOH
— CIIUCOK CTPaH C MOIHON nH(pOpMaImeil 0 Hux. BoiBenure Ha KOHCOJIb WHMOPMAIINIO O CTPAHE, 33 IaHHON
mosib30BarTesieM. BoiBenuTe B OTmebHBIN (hadis I8 KasKI0i 9aCTh CBETA, CIUCOK CTPAH, YIOPSI0YeHHBIN
MO TapaMeTpPy, KOTOPBIi YKa3bIBAET MOJIb30BATEIb, B TOM YHCJE, KOTOPBIA MOXKeT ObITh PACCYUTAH C
ITOMOIIBIO OIIMCAHHBIX B 33/Ia9€ METO/OB.

3anmaua 45. B daite data_ coursea.txt cogepxkurca nundopmanus 06 yuebubix Kypcax: uieHTuduKa-
[IMOHHBIN HOMED, HA3BAHNE, OPTAHU3AINS, KOTOPAs TPOBOIUT KyPC, TUI CePTU(MUKATAX, PEHTHHT, YPOBEHD
Kypca, KOJIMYEeCTBO CTYJEHTOB, 3aunciieHHbix Ha Kypc (1k = 1000). Kaxxapiii u3 cemu mapaMeTpoB pac-
MTOJIOXKEH B OT/EJIbHON CTPOKE, B CJIEAYIONIUX CEMU CTPOKAX — MH(MOPMAIHS O CAeAYIOMeM 00beKTe.

Cosnaiire Ky1acc i XpaHeHUs JAHHBIX O Kypce. [loabepure moaxosiime Kypeol 10 TapaMeTpaMm, 3a-
JIABaEMbIM I10JIb30BATEJIEM: YPOBHIO, TUIYy CePTU(UKATA U KIIOYEBbIM cjioBaM. KirtoueBbie CioBa BBOISAT-
Cs1 TIOJIB30BATEIEM Yepe3 MpoOesT U UIMYTCA B HA3BAHUHU Kypca 6e3 yuéra perncrpa. CrCOK MOIXOMAIIAX
KYCOB BBIBEJINTE HA KOHCOJIb, OTCOPTUPOBAHHBIN TI0 YOBIBAHTIO PEHTHUHTA M KOJIWIECTBA yIAITUXCS.

JlomoTHUTEIBHO CO3ANTe KJIACC i XpaHeHns nHMOpMAuu 00 OpraHu3alyuu, MPOBOAAIIEH KypPChI.
Opranuzanusi COJEPKUT CIUCOK, TPOBOAUMBIX KypcoB. BeiBeaure B TeKCcTOBbIH haitn B dopmare csv
nadOpMaImio 00 OpPraHu3aluu: HA3BAHWE, KOJUYECTBO KyPCOB [0 YPOBHSIM, CPEIHUN PEATHHT KypPCOB
Ka2K/IOr0 yPOBH#, O0Ilee KOJIMYECTBO yUAIIUXC.

3anmaua 46. B daitne data_olimpic_summer.csv comep:kurcst nuHdopManys 0 4eMIUOHAX JIETHUX
OJTUMIUACKUX UTP, O KAXKIOM MOOEIUTENIE B OTAE/IbHON cTpoke. POpMaT CTPOKU CJIEIYIOMIMNA: TOM, TOPOI
[IPOBEJIEHUS UT'D, BUJL CIIOPTA, UM 1100eauressa (daMuins, uMsa — pasleseHbl 3anaToil u IpobesioM ), KO/
CTPAaHbI, [T0JI, CODEBHOBAHUE, ITOTyYeHHAS MEIAb.

Cosnaiire Kiaace ist xpaHenusi uHGOPMAIUE O 100eAUTENsIX OTJAeIbHON cTpanbl. JJaHHbe NOJIKHbBI
cozepsKaTh KOJ, CTpaHbl, cnucok mobemmteneit. [To mamubiM daiina co3maiiTe cnmucok crpan. BuiBennre
B TEKCTOBBIH (Dailjl I KAXKIOW CTPAHBI CIMCOK MMEH 30JI0THIX MEIAJIMCTOB C YKA3AHWEM rOIa W TO-
pOZia TIPOBE/IEHUsT OJIMMITHA/IbI, CODEBHOBAHWME, TAKON K€ CIHUCOK CEPEOPSHBIX U 30JIOTHIX MEIAJUCTOB,
KOJIMYECTBO MY KINH-YEMITHOHOB ¥ KEHIIMH-IE€MITHOHOB.

JonoauTe1bHO BhIBeAUTE B (Al CIMCOK BUJIOB CIIOPTA C YKA3aHUEM CTPAHbI C HAMOOJIBIINM KOJIH-
YeCTBOM YEMTIMOHOB B 3TOM BHJIe criopTa. 1 3a1anHo0#t moIh30BaTeIeM CTPAHBI BHIBEINTE OTUMIHHCKIE
WUTPHI, B KOTOPBIX 3Ta CTpaHa He yYacTBOBaJa. BbIBeanuTe Ha KOHCOJH CITUCKU CTPAH, YIOPSIIOYEHHBIE TIO
CIIEIYIONIAM TTapaMeTpaM

1. mo yObIBAHWMIO KOJIMYIECTBA 3aBOEBAHHBIX MeZaJiell B 33 JaHHOM TOJY, THII MeJaJiell yKa3blBAeT MOJIh-
30BaTesb (OAUH U3 TPEX UJIM BCE BMECTE);
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2. 1o yOBIBAHWIO [TOJIU KEHIIMH-9EMIIMOHOB 3a BCE BPEMsi IIPOBEIEHNUs UTD;
3. IO BO3PACTAHUIO KOJMIECTBA MHOTOKPATHBIX YEMIIHOHOB.

3amaua 47. B daiise data__person_year.csv comepkurcd urHMOpMAaIus O Y€JI0BEKe UIU IIEPCOHE r0/1a
(mo 2016 BKIIOYUTEIBHO), O KAYKIOM B OTIEIBHOI cTpoke. @opMaT CTPOKHU CJIELYIOMINii: TOI, HOMUHAIIUS,
UM, CTPaHa, TOJl POXKIEHNUs, TOJ CMEPTH, 3BaHNe, KaTeropus, KoMMeHnTapuii. Hekoropble mjanablie MOTyT
OTCYTCTBOBATb.

CosnaiiTe Kacc st XpaHEHUsI TAHHBIX TOJBKO O JIIOJIAX, 00bIBICHHBIX Y€I0BEKOM T0ja. BohiBeaure
HAa KOHCOJIb ¥ B TEKCTOBBIH (haflr CmcoK JTioeit roja i KazKI0i CTPpaHbl OTASIbHO C UMEHEM W 3BAHHEM.
ITo BBIGOPY TOMB30OBATENEM TOA WM YeJIOBEKa BHIBEINTE TOMHYI0 WH(MOPMAIINIO O YeloBeKe Toma (eciu
B COOTBETCTBYIOIEM TOJy ObLI BHIODAH UMEHHO YeIOBeK). BbIBemuTe Ha KOHCOJb CHUCOK JIHOJEH roja,
OTCOPTUPOBAHHI IO YOBIBAHWIO BO3PACTA HA MOMEHT IMOJIYYEHUs] TUTYJIA Y€I0BEKA TOMA.

JlomoTHUTETBHO CO3MaliTe KIACCHI i XPaHeHus Bcell nH(pOPMANyK, BO3MOXKHO HEPAPXUIO0 HACJIEI0-
Banus. Cozzjaiite Kiace Jysg xpaHeHus: HHGOPMAMK O JIOAAX WA HEPCOHAX TOAa Jjis Kareropuu. B
KJIaCCe XPAHUTE HA3BAHUE KATEropuu u cuucku Jitojeit u nepcon. Ilo nanupiv u3 daitna coszmaiire crimcox
kareropuii. BeiBenure Ha KOHCOJIb CIIMCOK KATErOPHUi, yIOPSI0YEHHBIN IO yOBIBAHUIO OOIIEr0 KOJIMIECTBA
JIIO/Ie M TIEPCOH TOJIA, C YKA3aHWEM CTPaH, K KOTOPBIM OHU OTHOCATCS. I KayKI0#t KaTerOpun BbIBEIUTE
B OTJE/IbHBIN (Daiiyr OOImit CIUCOK JIIOEH W MePCOH T'0/Ia, YIIOPSI0OYEHHBIH 0 IOy MPUCBOSHUS.

Orenka 5

Jlj1st oIy deHus ONEHKHU 5 33a4a JOJI2KHA ObITH PEIeHa TOJHOCTHIO.

3anmaua 48. B ¢aiinax data_olimpic_summer.csv u data_olimpic_ winter.csv cogepxkurcs urdop-
Marys 0 NOOeIUTENAX JIETHUX U 3UMHHUX OJUMIUICKUAX U, O KAXKIOM TODEIUTEese B OTAEIbHON CTPOKE.
Dopmar Crpoku CJeyOLuUii: 1o/, rOPO/L LPOBEAEHUs UID, BUJL CLOPTA, uMs 1obeauress (dbamuius, uMs
— pasfieieHbl 3anaTol 1 MPoOeIOM), KO/ CTPAHbI, TOJI, CODEBHOBAHHUE, MOJIyYEHHAA MEIAID.

CozpaiiTe KJIacChl Iy XpaHeHus nHMOPMAIUH O TOOEIUTEIAX OJUMIUICKUX UTP IS PEIeHUs CJIe-
JYIONNX 3a/a4:

1. mo 3aJaHHOMY IOy BbIBEIUTE TOPOJ HPOBEJEHMs OJIMMIIUAIbI, B (3UMHsIS WU JIETHss), CIIUCOK
7 KOJTMYECTBO CTPAH-YYIACTHHUIL, CIIUCOK 30JI0THIX MEIATNCTOB, CEPEOPSIHBIX, OPOH30BBIX;

2. 10 3aJJaHHOMY BH/Iy CIIOPTa& BBIBEJIUTE I'0JIa M I'OPOJA ITPOBEJIEHUS OJIMMIINA/L, BKJIFOYABIIUX ITOT
BUJ CITOPTA, OOIMHiT CTMCOK COPEBHOBAHUIT B 9TOM BHIE CTIOPTA, OTAEIBHO JIJIsT KAYKIOTO TOA CITUCOK
COPEBHOBAHMUI;

3. COHMCKM IBYKPATHBIX, TPEXKPATHBIX U T. J. TODeauTe el ¢ yKa3aHWeM UMEHU, COPEBHOBAHUS, TO/IA
OJIMMTIAQIHI ¥ 3aBOEBAHHBIX MeaJeif;

4. 1o 33JaHHOMY COPEBHOBAHUIO YKAXKUTE BUJ CIIOPTA, K KOTOPOMY OH OTHOCHUTCS, W OTPEeJeTTUTe Tha-
[Ia30H JIeT, KOIJia OH IPUCYTCTBOBAJ Ha OJUMIIMICKUX UI'DaX.

Pesynbrarsl perienus 3a1a4 BbIBEIUTE B TEKCTOBBIE (Dailibl.

3agaua 49. Nndopmaryst 0 12 3HaKax COUEPIKUT JAMAITAZ0OHBI JAT IJIsi KAXKA0r0 3HAKA, KPATKOE OIlv-
camue, M TAOJIUILY COBMECTUMOCTH, KOTOPYIO MOXKHO HaiiTH 1Mo cchiiike https://horoscopes.rambler.ru/
sovmestimost-znakov-zodiaka/. s paboThI ¢ JaTamMu HAIO UCIOJIB30BATh 00bEeKTHI Kitacca LocalDate
(naker java.time).

Ilonbp3oBaTenb BBOOUT mary poxkaenus. IIporpaMma momKHA coobIaTh HH(POPMAITIO O COOTBETCTBY-
IOIEM 3HAKE 30/IMaKa, 3aTeM O TPEX Hambosiee moaxoxsmux 3nakax. Jlajsee 1mo 3ampocy 1nosb30BaTesis
BbIIaéTCA mHbOpPMAaINsg 00 WHTEPECyIoleM ero 3HakKe 30/1MaKa C JaTaMi W ONHWCAHWEM. 3aTeM BbIJa-
érca uadopMaIUs O CAETYIONMX TPEX MOAXOIAINMX 3HAKAX M O TPEX CaMbIX Hemoaxoxamux. Jlas rex
JlaT, KOTOPbIE MONAJIAI0T HA PAHUILY ABYX 3HAKOB (TpPH JHS O U TPU JH HOCJE TPAHUIDI), BbLIAETC
006 3TOM COOOITeHne, TMOCIe Yero MOMb30BATENb JOIKEH BBIOPATH OINH W3 dTHX 3HAKOB U WHQOPMAIIN
npeocrasiisercd o HéM. [losib30BaTesib MOKET 0TKAa3aThCs OT BHIOOPA MPEAIIOYTUTEIHHOIO 3HAKA, TOTIA
nHMOPMAIUS BBIAETCA O KAXKIOM 3HAKE OTE/IHHO.

3amava 50. Hammmure mporpaMmy, MOZEIMPYONIYI0 padOTy € PACOUCAHWEM 3aHATHH CTYIEHTOB.
Bxomuoit daiin conepKUT CHUCOK 3j1eMeHTOB pacnucanusi. CBe/leHUsT O KaxK/IOM JIEMEHTE DPACIUCAHUS
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COJEpKAT: JIeHb HEJEJM, HOMED Napbl, HAa3BaHUe LpeaMera, HoMep ayauropuu (or 1 no 20), nassaxue
rpyunbl crygaeaToB. Coucok rpyin GUKCHPOBAHHBIN U MOXKET ObITh 33/jaH B IPOrPAMME UJIH OT/EJIbHOM
daiie.

[IporpaMma [0OMKHA YUTATH JAHHBIE W3 BXOAHOrO (aitia u GOpMUPOBATH PACITUCAHUE 110 TTPABUJIAM.
B omun genn y rpymnmbl HE AOJIKHO ObITH OOJIBINE MSATH AP, B OAWH W TOT K€ /I€Hb HEIEIU HA OJHOU U
TOI Ke Mape B OIHOW ayJIUTOPUM HE JOJKHO OKA3aThCs JIBYX PA3HBIX 3aHATHH, B OJUH W TOT XK€ JEeHb
HeJleJIM Ha OJHON M TOH Ke mape JJjid OJHOW M TOU 2Ke I'PYINbl HE JOJI2KHO OKa3aTbCd ABYX Pa3HbIX
sanaTuii. Ecam odepeaHoiil 3/1eMEeHT paCIUCAHUs HAPYIIIAET OJHO W3 YCJIOBWi, HEOOXOAUMO COOOIIUTH 00
STOM U MPEJJIOKUTh BAPDUAHT UCIPABJICHUS PACITUCAHNSA: IEPEMECTUTD TIapy (HA3BaHUE TPEJIMETa U HOMEpD
IPYIIbI HE U3MEHSETCs) Ha MOAXOAANIMHA JeHb HeJeJu B CBOOOAHYIO ayIUTOPUIO M MOAXOISIIEE BPEMS.
BriBeure obiriee /17151 BCeX TPYIIT PACTUCAHIE HA KAXKIbIH T€Hb HEJIEH, & TaKyKe PACIUCAHNE s KaXK I0#
CPYIIIbIL.

3agaua 51. [lepsoiit Bxoguo# aitn comepkuT nHMOPMAIUIO O IJIAHE PACXOJIA IEHEKHDBIX CPEICTB.
@opmar BxOmHOrO (haiima: daiiyi Comep:KUT MITh CTPOK CJIEIYIOIIEro BHUIa: HA3BAHWE CTATHU PACXOIOB
(IpOMYKTHI, KBAPTILIATA, TPAHCIOPT, MEAUIMHA, PA3BJICUCHNUS) U 3aAIJIAHMPOBAHHAS CYyMMa, JICHET, Pa3/1e-
JIEHHbBIE TIPOU3BOJIBHBIM KOTUIECTBOM TIPOGETIOB.

Bropoit Bxoanoit ¢aiin comepKkuT uHMOPMAIUIO 0 peanbHbIX pacxomax. Popmar BxomHOro daitna:
daitsr coepKUT MPOU3BOIBLHOE KOJUIECTBO CTPOK CJIEYIONIEr0 BU/IA: HA3BAHUE CTATHU PACXO/0B, HA3BA~
HU€ MPOIYKTA WJIA YCJIYTH U MIOTPAYEHHAS CYMMa, JEHET, TAHHBIE PA3IEIEHbI TTPOU3BOIBHBIM KOJTUIECTBOM
TIpOOEJIOB.

[IporpaMma [0KHA YUTATH TaHHBIE W3 BXOAHBIX (DAMIOB ¥ BBHIBOAUTH HA KOHCOJIb WHMOPMAIHUIO O
pacxoiax B BuJe TabJHIBI CO CTOJONAMU: HA3BAHUE CTATHU PACXOJOB, 3AIIAHUPOBAHHAS CyMMa JEHE,
PeaIbHO MOTPAYeHHAsI CyMMa JEHEr, MPOIEHT BbINOJHEHNs TIaHa. B OTAeNIbHBIX CTPOKAX HAJ0 BBIBECTH
oApoOHYT10 MHAOPMAIMIO O TEX CTATHSX, € TIJIAH PACXOJ0B ObLI MPEBBIEH, HHMOPMAINAS BKIIOIAET
Ha3BaHWE CTAThbU W HAOOP MPOAYKTOB W YCJYT, HA KOTOPbIE OBLIN MOTPAYEHBI JEHbIH B PAMKAX JTAHHON
CTAThbU PACXOOB, YIOPSAI0YEHHBIH MO YOBIBAHUIO TIOTPAPAIEHHON CYMMBI JI€HET.

3amaua 52. Bxommoit daiin comep:KuT mHMOPMAIUI0 O MEPOINPUATHIX: HA3BAHWE, JAaTa W BpPeMs
MIPOBEJIEHNS, JINTEIBHOCTh B 9acaX, BO3MOXKHO HE IEI0e KOJIMYIEeCTBO 4acoB. s XpaHeHWs JaThl U
Bpemenu ucnomnb3yire Kiaace LocalDateTime.

IIporpaMma mOJKHA YATATH JaHHBIE U3 BXOAHOTO (haiiia u popMUPOBATH KATEHIAPH COOBITHIL, yIIO-
PAJ0OYEHHBIX TI0 faTe U BpemeHu. [[jisi KayKaoro coObITHsT HEOOXOIMMO 3APOCUTD Y MOJb30BATEIS OIpe-
JIeJieHre TUIa COObITHs: pabodee win JudHOoe. Paboune cOObITHS JTOMKHBI HAUUHATHCS ¥ 3aKAHIUBATHCS
B pabodee BpeMs: MATh NEPBBIX JHel Hegenn ¢ 9 gacoB 10 18. AHATOrHYHO JIMYHBIE COOBITHS TOJIZKHBI
YKJIAJBIBATHCS B OCTAJbHOE BPEMsi, HO B JIHU C BOCKDECEHbs JO derBepra He nosjaee 23 vacos. Ecim
BpeMsi COOBITHSI He TOAXOAWT K ITUM YCJIOBUSM, OHO HE BKJIIOYAETCS B KaJeHIAPh C COODIIeHWeM 00
srom. Eciim odepennoe coObITHE MEPECEKAETCS TIO BPEMEHM C yIKe 3aHECEHHBIMHU, HEOOXOIUMO IMPE.IJIO-
JKUATH TIOJIH30BATENIO JTUO0 OTKA3ATHCS OT y9acTus B HEM, MO0 3aMEHUTH UM [IPYTUe COOBITHS, KOTOPHIE
C HUM TIEPECEKAIOTCA.

ITocte popmupoBanms KaaeHIaps CIIUCOK COOBITHI BRIBOAUTCS HA KOHCOJb. 110 3ampocy monrb3oBaTe s
Ha KOHCOJIb BBIBOISATCS BCE COOBITHUS 3aJAHHON JIATHI.

3amava 53. Co3maiiTe mporpaMMy [jisi TPOBEIEHWS W 3AMUCH IMAXMATHON TAPTHU MEXKIY IBYMS
moabpmu. Urpoku menaroT xoasl mo odepean. Jlocka u hurypbl CXeMaTuIHO OTOOPAXKAIOTCS Ha KOHCOJIU.
3amuch TapTUM OCYIECTBISETCS 0 TPABUIAM IAXMATHON HOTaIwu| B TeKCTOBbIH (aiin. [Tpu nepezamycke
MIPOrPAMMBbl BOCCTAHABJINBAETCS MPEPBAHHAS MAPTUS W WHUITUUPYETCS HOBASI.

3agaua 54. Cospaiire nporpamMmy JiJisi IPOBEJICHHUS W 3AIMCU UI'Pbl B PYCCKUE IHAIIKHA MEXK/Ty JBYMS
goabmu. Urpoku geator xomasl mo odepeu. Jlocka u (hurypbl CXeMaTHIHO OTOOPAXKAIOTCS HA KOHCO-
Jin. 3anuch MAPTUH OCYIIECTBIISAETCS MO MPABUJIAM 3AIMUCH XOJOB B TEeKCTOBBIH (daiiyi. [Ipu mepesamycke
MPOTrPaMMBbI BOCCTAHAB/IMBAETCS TTPEPBAHHAS MAPTHUs WJIM WHAIUAPYETCS HOBAS.

Bamaua 55. Cospaiite Kiacchl i XpaHeHus U 00pabOTKU MH(MOPMAIUU O TOYKAX U ILIOCKOCTSIX
B TpéxmepHOM mpocrpancTse. VHdopMaIuio o mI0CKOCTH XpAHUTE B BHAE KOIPDPUIUEHTOB yPABHEHN
Ax+ By+ Cz+ D = 0. Onue u3 KOHCTPYKTOPOB JIOJIYKEH CO3ABATH OOBEKT TIO0 TPEM TOUYKAM, €CJIU OHU
He JieKaT Ha OAHOH mpamoii. Co3maiiTe MeTOIbI OMpeeISIONINe, JIEKUT JIU 33JaHHAsS TOYKA B TJIOCKOCTH,
pPAaCCTOSHUE OT TOYKH JI0 TJIOCKOCTH, TAPAJIeIbHOCTD WK TIEPIEeHINKYISAPHOCTD TJIOCKOCTEMH, YIOJI MEXK-
ay mnockoctsimu. Cozmaiite MeTo, CTPOSANIUI TIIOCKOCTD MAPAJIIENIbHY0 JAHHOW U MPOXOISIILYI0 Yepe3
3a/IAHHY IO TOYKY.

B rnaBHOM Kj1acce co3maiiTe aBe ITOCKOCTH, HapaMerpbl npoduTtaiite n3 ¢aiiia uin ¢ Koncoau. Boi-
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BeJIUTE HA KOHCOJIb MHMOPMANUIO O KaxKao#t miaockocru. Oupenenure, ABAIIOTCS JU JIOCKOCTH TAPaJi-
JIEJIbHBIMY WJIU [1E€PIEHIUKYJISIPHBIMU, €CJIU HET, OIIPEIeJINTE YOl MEXK/ly HUMU. Pe3ysibTar BolBeuTe HaA
KOHCOJTb. BBeaNTE KOOPAMHATHI TOYKH W OMPEIeINTe, MPUHAIIEKNT JIH TOUKA KAKOW-HUOYIH TIIOCKOCTH.
Ecau Touka He MpPUHAJIEKUT, TO HAWINTE PACCTOSHUE OT TOYKHU JO MJIOCKOCTH U BBIBEIWTE ypPaBHEHNE
IJIOCKOCTHU TapaJlyIeJIbHON 3aJaHHOU M NPOXOJAIIel 4epe3 3Ty TOYKY.

3amaua 56. Coznaiite Kiace [y paboOThl ¢ HeopueHTHpoBaHHBIM TpadoM. IIpo rpadbr MOKHO HAaii-
Tt maopmanuio https://kvodo.ru/data-structures/graph-data-structure. Onpeznenure nons u
METOJTHI KJIACCA JIJIST PEITIeHNsT OMMMCAHHBIX HUKE 33/1a4.

HeopunenTuposannsrit rpad 3a7aH MaTPHUIEH CMEKHOCTH: eCIu B Tpade CyIecTByeT pebpo, CoeanHsI-
OIIIEe 1-10 U j-I0 BEPIIUHBI, TO JJIEMEHTHI i-ii CTPOKM j-TO CTOJONA U j-I CTPOKH ¢-TO CTOJIOIA MATPUIIHI
COJZIEP2KAT TIOJIOKUATEIHHOE YUCJIO — BeC Pedpa, B MPOTUBHOM CJIYUYae — «HOJbY.

IIporpamma moszkHa YnTaTh onucanue rpada u3 BXomaHOro (aitia u BhIBOIUTH HA KOHCOJIb KOJIUIECTBO
pédep rpada, Bce pEOpa HAMOONBIIEIO W HAWNMEHBIIENO BECA, & TAKXKE BEKTOP, COMEPKAIuil HOMEpa
KOMIIOHEHT CBA3HOCTH, KOTOPBIM TPUHAJJIEKAT COOTBETCTBYIOMIUE BepIIUHBI Tpada (aJropurM MOXKHO
TOCMOTPETh B cTaThe https://e-maxx.ru/algo/connected_components).

Qopmar BxomHOro daiina: B MEPBOil CTPOKE 331aETCs KOJIMYECTBO BEPIMH B rpade, B MOCIEIyIO-
LIUX — JIEMEHThl MATPUIIbI CMEXKHOCTH (OJHA CTPOKA MATPHIIbI COOTBETCTBYET OAHOI cTpoke aiiia),
pa3zesiéHHbIE IPOU3BOIHHBIM KOJIUYECTBOM IIPOOEJIOB.

3amaua 57. Co3zgaiite kmace Ay paboThl ¢ opueHTHpOBaHHBIM rpadoM. IIpo rpadbr MOXKHO HAll-
™1 uHdopmanuio https://kvodo.ru/data-structures/graph-data-structure. Onpenenure nosis u
METO/IbI KJIACCA JIJIsI PEIIeHNs] ONMCAHHBIX HUKE 33/1a4.

OpuentupoBanubIil rpad 3aaH MATPUIIEH CMEXKHOCTH: €CJTH B Ipade CyIIecTBYeT Iyra, HCXOAAIIAsT 13
-l ¥ BXOJISAINASA B j-10 BEPIINAHY, TO SJIEMEHT 4-if CTPOKH j-TO CTOJIOIA MATPHUIIBI COAEPKUT MOJTOKHUTETHHOE
YUCJI0 — AJIMHY AYyTrd, B IIDOTUBHOM Cjly4dae — «HOJIb».

IIporpamma nomkHa unTaTh onmcanue rpada u3 BXOAHOTO (daiisa M BHIBOAUTHL HA KOHCOJb KO-
Ju4gecTBO nyr rpada, KOJIUYIecTBO JYT, BXOASAIINX B KaKIYIO0 BepIIuHY rpada, Kpardaiiime myTH oT
KaxKJI0il BEPIIMHBI JO BCEX OCTAJbHBIX JOCTHKUMBIX U3 HEE (AJIrOpUTM MOXKHO IIOCMOTPETb B CTaThe
https://kvodo.ru/dijkstra-algorithm.html).

®opmar BxomaHOro Qaiiia: B IMEPBOH CTPOKE 33MaETCs KOJIUIECTBO BEPIIMH B rpade, B IOCIEmLyI0-
IIUX — 3JIEMEHTHI MATPUIILI CMEKHOCTH (OIHA CTPOKA MATPHIILI COOTBETCTBYET ONHOI CTpoke aiina),
pa3/ieéHHbIe TPON3BOJILHBIM KOJIMYECTBOM MTPOOEJIOB.

3amaga 58. Cozzgaiite kitace A paboThl ¢ HeOpreHTHPOBaHHBIM rpadom. [Ipo rpadsr MoxkHO HAlI-
Tt maGopManuio https://kvodo.ru/data-structures/graph-data-structurel Onpenenure nons u
METObI KJIACCA [IJIsl PEIleHns ONUCAHHBIX HU2KE 33/a4.

Heopnentuposannsrit rpad 3a1an HabOpOM CHENUaIhbHBIX KOMaH I, €ro (hOpMHUPYIOIHX.

[Iporpamma moKHA YUTATH ONHMcanne rpada U3 BXoaHOro daila 1 BHIBOANTH HA KOHCOIb MATPHUILY
cMexxHOCTH rpada.

®opmaT BXOJHOTO (paitna: B IEPBOit CTPOKE 33,1a8TCsI KOJUIECTBO BEPIINH B rpade, B MOCTEYIONINX —
koManibl. CHUMBOJIBI KOMAHJIT U apryMEHTBhI OTJAEIAI0TCS JAPYr OT JPYyra MPOU3BOJBHBIM KOJIMYECTBOM
po0OesIoB, Taby IANuil U1 CHMBOJIOB IepeBo/ia cTpoku. Ecium KoMam1a He MOXKeT ObITh BBIIOJTHEHA WA HE
SIBJISIETCS TOMYCTUMOMN, OHA UTHOPUPYETCS € 3AMNCHI0 COOTBETCTBYIONIETO COOOIIEHNUST B BBIXOIHOMN (Daili.
JlomycTuMbie KOMAHIbI:

A <moMep BepumHH> <HOMEp BepUMHH> — JOOABUTH PEOPO, COSTUHAIOIIEE BEPIIUHEI;

R <HOMep BepumHH> <HOMEp BEPUHHL> — YJAJUTH PEOPO, COSTUHSAIOMEE BEPIIHHDI;

F <momep Bepumus> — n00aBurTh pEOpaA, COENUHAIONINE 3AJAHHYIO BEPIIMHY CO BCEMU OCTAJIbHBIMU,
I <HOMep BEepUWHL> — YIAJIUTH BCe PEOpA, MHINIEHTHBIE JAHHON BEpITHHe;

C <HOMep BepUUWHH> <HOMEp BEPUUWHH> — IOMEHSTh MECTAaMU HOMEPA JIBYX BEPIIWH;
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