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1 O630p rpynn 3agaHum

JIBe mepBbIe TPYNIBI 3aJaHUI 3HAKOMST C YUCIOBBIMUA TUTIAMH JTaHHBIX M OIe-
panmsiMu Haja HEMH. B mepBoii rpymnme (Begin) ocHoBHOe BHUMaHHE YIENSIeTCs BBO-
Iy-BBIBOJY M pabOTe ¢ MEPEeMEHHBIMH;, B HEH HCIIONB3YETCsS TOIBKO JaHHBIC Belle-
cTBeHHOrO Tumna. Bo BTopoii rpynme (Integer) paccmaTtpuBaercs menblii THII H OCO-
OCHHOCTH €ro WCIOJB30BaHUs, B YACTHOCTH, OIMEPAIMH JEJICHUS HAIeI0 M B3STHUS
OCTaTKa OT JCJICHUSI.

Jlanee cieayroT TpyIIbl 3aJaHU, TOCBAIICHHBIC YIIPABISIIONIAM KOHCTPYKITHSIM
s3pika: Boolean (ioruueckue Boipaxkenus), |If (ycinoBubiit oneparop), Case (omepa-
Top BBIOOpA), FOr (1uki ¢ mapamerpom), While (tiuxisr ¢ yemosuem). [IpuBeaeHubIit
MOPSZIOK UX U3YUEHUS HE SIBISIETCS €IMHCTBEHHO BO3MOKHBIM. Hampumep, B s3bIKax
Pascal u Basic cuHTakcuc ukia ¢ mapaMeTpoM He TpeOyeT MCIOIb30BaHuUs JIOTHYe-
CKUX BBIpa)KEHUH, MOITOMY Tpymiry FOr MOXKHO paccMOTpeTh MEPBOU, M TOJIBKO TO-
CJIe ATOTO MEPEUTH K JIOTMYECKUM BBIPAKEHHUSIM M YCJIOBHBIM oOlepaTopaMm (TaKoi
nonaxox ucrnonb3yercs B kaure [11]). Cnemgyer 3ametuts, uto 3aganus rpymnmsl While
no00paHbl TAKUM 00pa3oM, YTO MPH MX BHITIOJHEHUH HE TpeOyeTcsl MCIOJIb30BaTh
yCIIOBHBIE omnepatopbl. [loaToMy mocie 3HaKOMCTBA C JIOTUYECKUMHU BBIPAKEHUSIMU
(rpynmma Boolean) moxxHO cpasy mepedTH K UCHOIb30BAaHUIO JOTHYECKUX BBIpaXKe-
Hui B nukiax (rpynmna While) u mumms mocie 3Toro paccMOTpeTh pa3BETBIISIONINECS
koHcTpykuuu (rpymnmsl If u Case). Bo3moskeH Taxke moaxo], Ipu KOTOPOM JIOTHYe-
CKHUE BBIPAKCHUS U YCIIOBHBIC OIIEPATOPhl M3Y4al0TCs COBMECTHO B rpymme If, mocne
Yero BBOJUTCS IMOHSATHE JIOTMYECKOTO THIA JAaHHBIX W PACCMATPUBAIOTCS 3a/IaHUS
rpynmel Boolean. Paccmotpenue 3akirounTenbHON YacTw 3afaHuii Tpynmsl For, mo-
CBSIIIICHHOH BJIOXEHHBIM IIMKJIaM, MOKET OBITh OTJIOKEHO /10 3HAKOMCTBA ¢ 00paboT-
KOM YHMCIIOBBIX TOCJIEIOBATEIbHOCTEN (Tpyma Series); B 3TOM cilydae 3aJaHus Ha
BJIOXKCHHBIE IHMKIIBI U3 TPYIIHEI FOr cieayer paccMOTpeTh HEMOCPEACTBEHHO TEpen
AHAJIOTMYHBIMU 3a/IaHUSIMU TPYIIIBI Series.

Crnenyromye nBe TPYIIbl 3anaHuii — Series (mociiegoBaresnbHocT) 1 Proc
(mponienypsl U PYyHKIIMK) — MOT'YT paccMaTpuBaTtbes B Jr00oM nopsiake. Llenbro 3a-
JTaHUW TPYNIbl SerieS sBISeTCS O3HAKOMJICHHE C COBMECTHBIM HCIIOJIb30BAaHHEM
Pa3IMYHBIX YMPABISIIONINX KOHCTPYKIMH B alroputMax oOpaOOTKH YHUCIOBBIX MO-
CJIeIOBATEILHOCTEH, B TO BpeMs Kak ILIeJIb 3aJlaHuil Tpynibl Proc — HayduTh «o0ep-
THIBAThY» PA3IUYHBIC aJITOPUTMBI B «000JIIOUKY» MPOLETyphl Wi GYHKIUHU (TI0O3TOMY
MHOTHE 3aJlaHus Tpynnsl Proc sBisiroTcst mpocToid mepedopMyIupOBKON 3aaHI 13
NPEIBIIYIINX TPYI Ha IPOIETYPHOM» SI3BIKE).

['pynma Minmax siBisieTcsi €CTECTBEHHBIM TPOJIOJDKCHUEM TpYIIbl Series: B
HEHl TakXe paccMaTpUBAIOTCS aJrOPUTMBI 00pPabOTKM YUCIIOBBIX MOCIEI0BATEIHHO-
CTEH, OHAKO B JAHHOW TPYyNIE BCE 3TH aJITOPUTMBI CBSI3aHBI C HAXOXKICHUEM 9KC-
MpemManbHbIX STIEMEHTOB TIOCTIEI0BATEIPHOCTEH: MUHUIMYMOB U MaKCHMYMOB, B TOM
yucie ycnoBHbIX. Cleyer moq4epKkHyTh, 4TO BCe 3ananus rpymn Series u Minmax



MOTYT OBITH PEIICHBI 32 OOHOKPAMHbIL TIPOCMOTP UCXOTHBIX JAHHBIX, TIOITOMY AJIS
UX peIleHus1 He TpeOyeTcsi UCIOIb30BaTh MAacCHBBL. B TO e BpeMs, MpPHUMEHEHHE
MaCCHBOB JI€JIaeT PElIeHNe HEKOTOPBIX 3alaHUi U3 ATUX TPYII CYIIECTBEHHO Ooiiee
MPOCTBIM, TIOOTOMY MOYKHO OTJIO)KHTH PAaCCMOTPEHHE TaKWX 3aJaHUN J0 U3YUYCHUS
TeMbI «MacCHUBBI» U BBITIOIHATH KX COBMECTHO C 3aJIaHUsMHU Tpymibl Array.

['pymnmibl 3a1aHnii Ha COCTaBHBIC TUIBI JaHHBIX — Array (oJHOMEpHbIE MacCH-
BbI), Matrix (mBymepHbie MaccuBbl), String (texctoBbie ctpokm), File (mBomunbie
datiner), Text (TekcToBbie (aiibl) — JOKHBI BBITIOTHATHCS B YKa3aHHOM TIOPSIKE.
Paznensl «Cepun 1enbix uncen» u «MHOXKECTBA TOUEK Ha MIIOCKOCTHY SBIISIOTCS J10-
MOJTHUTENbHBIMY 17151 Tpynmbl Array; pasnen «Vcmonb3oBanue (haiinoB ams paboThI ¢
MaTpULIAMW» SBIISIETCS AOMOJHUTENBHBIM /is Tpymisl File.

3amanus rpynnsl Param mocBsieHbsl HCIIONB30BAaHUIO COCTABHBIX THIIOB JIaH-
HBIX B mporenypax u GyHkiusax. K aTum 3a1aHusiM MOKHO MEPEHTH MOCIIEe paccMOT-
pPEeHHSI BCEX MPEIBITYIIUX TPYII; MOXHO TakK)Ke BKIIOYUTH X B M3yUYEHUE COOTBET-
CTBYIOIIEH TEeMBI, paccMOTpeB pazaen «MaccuBbl» Tpynmbl Param coBmecTHO ¢
rpynmamu Array u Matrix, pasagen «Ctpokn» — ¢ rpymnmnoi String, a pasgen «daii-
ey — ¢ rpynnamu File u Text. 3aganus u3 pa3aena «3anucuy» MoOJIE3HO CPABHUTH C
aHAJIOTUYHBIMU 3aJaHUSMH U3 JOTMOJIHUTEIBHOTO pasfena rpynmbl Proc; 3tTo mo3Bo-
JUT MOAYEPKHYTH MPEUMYIIIECTBA NCIIOJIb30BaHUSI HOBBIX THIIOB JAHHBIX.

['pynmer 3amannii Recur (pexypcuBHbIe anroputMmbl) u Pointer (ykazatenu u
TMHAMHYECKHE CTPYKTYPHI TaHHBIX) MOTYT paccMaTpuBaThCs B JII0OOM mopsiake. Pa-
3ymeercs, rpymnmna Pointer e MoxeT MCIonb30BaThCS MPH MU3YYEHUU S3BIKA TPO-
rpaMmMupoBaHus Basic, Tak kKak B HEM OTCYTCTBYIOT yKa3aTellu.

3aMeTuM, YTO BBITIOJHEHUE 3aJaHH HA pa3pabOTKy Hporeayp U QyHKIUH 17
paboTHI CO cTeKaMH, OYepesIMU U CIICKaMu (CM. 3aianus Tpymmsl Pointer ¢ Home-
pamu 11-13, 26-28, 59—69 u 74-80) ecTecTBEHHO MOABOJUT K CO3JaHUIO COOTBET-
CTBYIOIIMX MOJYJEH U KJIACCOB M PACCMOTPEHHUIO PA3TUUYHBIX ACTIEKTOB MOAYJIBHOTO
U 00BEKTHO-OPUEHTHUPOBAHHOTO MTPOTPaMMHUPOBAHHSL.

2 O6wwme 3amevaHuss o opMynMpoBKax 3agaHuin

Uucnosble TUNbI JaHHbIX

Ecnu 0 Tume MCXOAHBIX WM PE3yJbTUPYIOIIMX YHMCIOBBIX JaHHBIX B 3aJIaHUH
HUYETO HE CKa3aHO, TO MPEIOaraiTcs geujecmeeiHvle NaHHbIE. McKmodueHne co-
CTaBJISICT Tpynna 3aaanuii Pointer, B koTopoli Bce YncioBbIC JaHHBIC CUUTAIOTCS Ye-
Jvimu, 1 B HOPMYIHPOBKAX 3a/IaHUi 3TO 0CO00 HE OTOBAPUBACTCS.

[Tpu 06paboTke Habopos seujecmeerHbIX Huces BCIOY TIPEAIOIaraeTcs, 4To Bce
DIIEMEHTHI Ha0oOpa SIBISIOTCA PA3IUYHbIMU, B YaCTHOCTH, CUUTAETCS, YTO JHOOOM
HAa0Op BEIMIECTBEHHBIX YHCEN COACPKHUT eOUHCMBEeHHbIl MUHUMAIBHBIA U eOuH-
CMEeHHbIll MAaKCUMAITBHBIA AJIEMEHT. B 3TOM COCTOMT OCHOBHOE OTJIMYHE HAOOpPOB



BEIIIECTBEHHBIX YUCEN OT HA0OPOB LIETBIX YHCEN, B KOTOPhIX MOT'YT IIPUCYTCTBOBATH
oouHakosvie 31eMeHThl. PazymeeTcs:, py BBOJIE UCXOIHBIX BEIIECTBEHHBIX JAHHBIX C
KJIABUATYPbl MOXKHO JOOUTHCA TOTO, UYTO KAaKUE-IMOO BEIIECTBEHHBIC JTAHHBIE OKa-
KYTCS OJMHAKOBBIMHU, OJIHAKO B ATOM CUTyallMM MHOTHE 3aJaHus Ha oOpaboOTKy
HAa0OpOB BEUIECTBEHHBIX JAHHBIX OKaXYTCsI HEKOPPEKTHO CPOPMYITUPOBAHHBIMHU.
Jjist TOro, 4TOoOBI JIEMEHTHI HAOOPOB BEILIECTBEHHBIX YKCEI ObUINA PAa3TIMYHBIMHU,
MOYHO HCIIOJIb30BaTh JATUUK CIy4allHbIX 4ucen. IMEHHO Tak OpraHu30BaHa I'eHe-
parysi HICXOHBIX TaHHBIX B AJIEKTPOHHOM 3amaunnke Programming Taskbook.

Mpouenypbl n PYHKUUK

Ecnu B MCIIONB3yeMOM SI3bIKE TIPOTPAMMHUPOBAHUS OTCYTCTBYET MOHATHE «IIPO-
1eaypay», TO TOJ Mpoluenypoi B GopMynupoBkax 3amanuii rpymmn Proc, Param wu
Pointer mamo noHnMath ¢yukyuio, He umerouyio 8038pauiaemoo 3Havenus (Harmpu-
Mep, B C++ moj mporeaypaMu HaJlo MOHUMATh QYHKITMH, BO3BPAIAIOIINE 3HAUCHUE
THna void).

MaccwuBbl

Ecnu B 3a7aHnM HE yKa3aH MAKCUMAJIbHBIN pa3MepP UCXOAHBIX MAaCCUBOB, TO €TI0
MOYKHO cuuTaTh paBHbIM 10 mist omHOMEpHBIX U 10 X 10 111 AByMEpHBIX MaCCHUBOB.

IIpu onucaHum 31EMEHTOB OJJHOMEPHBIX U IBYMEPHBIX MAaCCUBOB UCIOJIb3YETCS
MIOHSTHE NOPAOKO8020 HOMEpA djleMeHma, MPUYeM HaudaJbHBIM 3JIEeMEHT MaccuBa A
pa3mepa N Bcerja uMeeT NOopsAaKOoBbI HoMmep 1 U ob6o3Havaercs B (HOPMYITUPOBKAX
3a1aHUM KakK A, a KOHEUHBIN JIIEMEHT 3TOT0 K€ MAaCCHUBAa UMEET MOPSIAKOBBIA HOMED
N u o6o3HavaeTcs Kak Ay. AHAJIOIMYHO, HAYAJIbHBIM 3JIEMEHT ABYMEPHOI'O0 MacCHUBa
B obo3Hauaercs kak B; ;. Kpome Toro, nonstue nopsakoBoro HoMepa npuMeHsETCs
K cmpokam W cmonbyam JBYMEPHBIX MAacCHMBOB (MAaTpull): HayajbHasi CTpOKa U
HavyaJIbHBIN cTosOel MaTpullbl pazmepa M x N uMeroT nopsaKoBbIi HOMep 1, KoHed-
Has CTpoka — HoMmep M, a KoHeuHbIi cTonber; — HoMmep N. [logoOHBIN moaxom He
3aBUCHUT OT BBIOOpA s3bIKa MPOrpaMMHUPOBAHUS U COOTBETCTBYET TPAAMIIUU, IPUHS-
TOM B MaTeMaTUKE JJIsI HyMEPALIMH 3JIEMEHTOB BEKTOPOB U MaTPHL.

BaxxHO yuuTHIBaTh, YTO B HEKOTOPBIX SA3bIKAX MPOrPAaMMHPOBAHUS UHOEKCbl
AJIEMEHTOB MAaCCUBOB MOTYT OTJIMYATHCA OT UX NOPAOKO8bIX HOMepos. B yacTHOCTH,
MHJEKCalUs 3JIEMEHTOB MAacCUBOB B si3bIke C++ Bcerja HaUMHAETCS C HYJIS, I03TOMY
AJIIEMEHT MaccuBa A ¢ MOPSAKOBBIM HOMEPOM 1 (TO €CTh nepauiil SIEMEHT MaccuBa A,
o0o3HayaeMblil B (hopmynupoBke 3ananuii kak A;) B s3bike C++ nmeer unuexc 0
u obo3Hauaerca B mporpamme kak A[O]. AHaJIOrMYHO, MEPBBIM 3JIEMEHT Mart-
pULbl B (HaxoIAIIUNCA B €€ nepeoii CTPOKe U nepgom CTondlie 1 0003HavYaeMbli B
(dopMynupoBKe 3afaHusl Kak B ;) B nmporpamme Ha C++ noimkeH 0003HadaTbesl Kak
BIO]I[0].

B s3bikax Pascal u Basic mogo6HOM mpoOiemMbl HE BO3HUKAET, TaK KaK B HUX
MMEETCSI BO3MOXHOCTbh SIBHOI'O YKAa3aHHs HIKHEM TpaHULbl HAana3oHa HHIEKCOB,



paBHO 1; mpu 3TOM MHJEKC JII0OOOT0 3JIeMEeHTa MaccuBa OyleT COBMaJaTh C €ro Io-
PSAIKOBBIM HOMEPOM.
Kpome toro, B si3bike Basic MOKHO MCHIONB30BaTh ONEPATOP 3aaHUs IO yMOJ-

YaHWUIO HU)KHEW TpaHUlLlbl 1Hana3oHa WHIIEKCOB, paBHOM 1:
Option Base 1

B Tex si3pIkax, B KOTOPBIX HUKHUN MHIEKC MAacCHBa KECTKO 3aJlaH U PaBeH HY-
mo (Hampumep, C++), MOXKHO MPOCTO «UTHOPUPOBATHY JIEMEHT MAacCHBa C MHJIEK-
com 0. Hanpumep, maccuB 4 pazmepa 10 MOXHO onucaTth Kak MaCCUB, COCTOSIIIIUN U3
11 snemeHTOB, a JaHHBIE B HEro BBOAUTH, HauuHas ¢ djeMeHTa A[1]. [lpu aTom
aneMeHT A [ 0] OKa3bIBaeTCA «HEBOCTPEOOBAHHBIMY (XOTSI B HEKOTOPBIX aJITOPUTMAX
OH MOXET NPUTOJUTCS B KA4eCTBE BCIIOMOTATEILHOTO «0aphepHOr0» 3JIEMEHTA).
BnpoueMm, st Toro, yToObl HE HapyllaTh CTHJIb MPOTPAMMUPOBAHUS, MPUHATHINA B
SI3bIKaX C JKECTKO 3aJ[aHHON HWKHEW T'paHUIleld WHIEKCOB, MOXKHO «IIPUMHUPUTHCS» C
HECOIIACOBAaHHOCTHIO MHACKCOB M TMOPSJIKOBBIX HOMEPOB AJIEMEHTOB MAaCCHUBOB H
YUHUTBIBATh ATy HECOTJIACOBAHHOCTH MPH MPOTrPAMMHOMN peaTu3aiii alrOpuTMOB.

CuMBOIbI U CTPOKM

B s3p1ke Basic oTCyTCTBYeT CMMBOJIBHBIN THII, TTIO3TOMY JJIsI 00pabOTKH CUMBO-
JIOB HAJI0 UCIIOJIb30BAaTh CTPOKOBBIE IEPEMEHHBIE €EAUHUYHON UIMHBL: String*1.

B s3pike C++ nmms paboThl CO CTpPOKaAaMU TPAAUIIMOHHO HCIOJIB3YETCS THUII
char*, olHAKO MPEANOYTUTEIILHEE HUCIIOJIb30BaTh KJIAacC string U3 CTaHAAPTHOU
OHMOINOTEKH.

dannbl

[Tpu n3yuenun ¢aitioB BHaUaje paccCMaTpPHUBAIOTCS ABOWYHBIC (aiiimbl (rpymnma
File), a 3atem — TekcroBble (rpymma Text).

[lox osouunvim ¢patinom nmonumaercs aiin, copepiKamuii 3JIEMEHTHl OJIHOTO
Tumna B cnenuaibHoM (opmate. B s3bike Pascal Takue daiinbl Ha3bIBalOTCS munusu-
poeanHbiMu 1 onuckiBatoTca Kak file of <rmn smemenTa>; B A3bike Basic —
ITO @haulivl npsamoco docmyna, ONMKMChIBA€MbIe C MOMOIIBI0 aTpudbyra Random. B



a3pike CH++ st paboThl ¢ JBOMYHBIMU (haillaMd HaJ0 OTKPHIBATh UX B PEXHUME
ios base::binary; Ui 4TEHHUs U 3alIUCH 3JEMEHTOB ABOUYHBIX (DaiiIOB B ATUX
A3bIKaX HAJ0 MCIOJIB30BaTh METONbl read M write co CIHMCKOM MapaMeTpoB BHUAA
((char *)é&x, sizeof (x)), rae x — NepeMeHHas, TUI KOTOPOU COBMAJAET C
TUIIOM 3JIEMEHTOB JIBOMYHOrO (paiina.

OtnenwHBIN pa3gen B rpynne File mocesmen o006paboTke dgouunblx Hemunusu-
POBAHHBIX (haiinog, sl KOTOPbIX HEU3BECTEH TUI BXOJAIIMX B HUX 3JIEMEHTOB (CM.
3ananusa File42—File47). Ins oOpaboTku Takux (aijioB MX MOKHO paccMaTpuBaTh
KaK nociedogamenbHocmu 6aumos v nodanTHO ux 00padaThiBaTh, CYUTHIBAS U 3aIH-
ChIBasi IaHHbIE 10 OJIHOMY OalTy 3a OJIHY OIlepaluio BBOJa—BbIBO/AA (B si3bike Basic
st paboThl ¢ TakUMU (painamMu NnpeaycMoTpeH pexuM Binary). B s3eike Pascal
1St 00pabOTKM HETUMU3UPOBAHHBIX (aiinoB 3pexkTrBHEEe UCTIONB30BaTh THI file
U crienuaibHble MPoLelypbl BBOJa—BbIBoJIa BlockRead—BlockWrite.

Texcmosvie aiinbl TPENCTABISAIOT COO0M MOCIEN0BATEIBHOCTU CTPOK pa3iny-
HOM JJIMHBI, pa3jiesieHHble Mapkepamu koHa ctpoku EOLN. B si3bike Pascal Tekcro-
Bble (pailyibl onuckIBatoTCs Kak Text, B s3blke Basic — kak ¢aiiibl mociie1oBaTeNb-
HOrO JOCTYyIIa, OTKPbIBa€MbIE B pexxuMe Input, Output uinm Append. B s3bike
C++ (aiinpl MO0 yMOTYaHUIO OTKPBIBAIOTCS UMEHHO KaK TEKCTOBBIE.

B rpynmne File nmeercs cenmanbHblid pa3/es, MOCBAIEHHBIA CTPOKOBBIM (haii-
nam. Cmpokosvie atinbl SIBISIOTCS YaCTHBIM CJIydaeM JBOMYHBIX (pailIoB; B OTIIH-
YK€ OT TEKCTOBBIX (paiyioB, /Il XpaHEHUS CTPOK B HUX BBIACISIIOTCS YYaCTKU NaMsATU
00UHAK0B8020 pazmepda. ITO TO3BOJIAET UCIOJIb30BaTh i 00paOOTKH CTPOKOBBIX
(daiinoB MeToABl MPSIMOTO JOCTYIA, OJHAKO JIEJIA€T HEBO3MOXXHBIM UX MPOCMOTP U
peIaKTUpOBaHUE B OOBIUHBIX TEKCTOBBIX penakropax. B s3wike Pascal ctpokoBbie
¢aiinel onuckiBatotes kKak file of string (B Borland Delphi Heo6xoaumo uc-
noyib3oBaTh onucanue £ile of ShortString). B a3pike Basic ctpokoBbie daii-
JIbl HAJI0 OMUCHIBATh KaK (hailsibl IpsIMOTO AoCTyna (OTKPBIThIE B pexkuMe Random) ¢
AIIeMEHTaMHU-CTpOKaMu (PMKCUPOBAHHOIO pa3Mepa, HarpuMmep, String*80. B s3bI-
ke C++ cTpokoBbie (ailiibl, Kak J0Oble JBOMYHBIE (Pailiibl, TOIKHBI OTKPHIBATHCS B
pexxuMe ios base::binary M UMeTh B KaueCTBE JIEMEHTOB CTPOKH (UKCUPO-
BaHHOI'O pa3sMepa, Hapumep, char [80].

[lon pazmepom NBOMYHOTO TUMU3UPOBAHHOIO (hailia BCeraa MoapazyMeBaeTCs
KOJIMYECTBO COAEPIKAIIMXCSA B HEM 27€MEeHNMOE8 YKa3aHHOTO THUMA (2 HE KOJINYECTBO
0ailToB, KaK ATO MPUHATO B ONEepalluOHHON cucTeme). Kak u Ju1st 51eMEHTOB MacCuBa,
IUIsl 37eMeHTOB (aitna B ¢GopMynHpoBKax 3aJaHUN MPUMEHSIETCS «ECTECTBEHHAS»
HyMepallus: IepBbIi 3JeMeHT (aiia uMeeT NOopAIKOBbIA HOMep 1. DTo ciaeayer yuu-
THIBaTh NpPHU OpPTraHMU3alMU TEpPEeMEIIeHUs K AJIEMEHTY ¢ TpeOyeMbIM HOMEpPOM; B
YacTHOCTH, B si3blke Pascal jqist mepexona k K-my anementy Qaitna F HeoOX0auMo
BBI3BATh Npouenypy Seek (F, K-1).



MakcumanbHbIN pa3Mep UCXOIHBIX (DASIOB HE yKa3bIBaeTCs, OITOMY MpHU pe-
IIEHUH 3alaHuii Ha (ailibl He cieayeT MCIOJIb30BaTh BCIIOMOTATENbHbIE MAaCCHUBBI,
coJiepKalllie BCE AIEMEHTbl UCXOIAHBIX (halioB, OJHAKO JOMYCKAETCs HCMIOJIb30Ba-
HUE 8cnomozamenvhbix ¢atinos. Bee ncxonnnle (ailiibl CYUUTAIOTCS CYIIECTBYIOUUMU
Y HEIMYCTBHIMHU, 32 UCKIIOUEHUEM CIICIIMAIbBHO OTOBOPEHHBIX CIy4aeB (CM., HalpuMmep,
3ananud File4, File5, File9), B KoTOpbIX CylLIECTBOBAaHUE UCXOIHBIX (halioB TpeOyeT-
Csl TIPOBEPATH B XOJI€ BHIITOJHCHUS 3a/IaHUSI.

Ecnu mpu BBIMOJHEHMM 3alaHU HE MCHOJB3YETCS JJIEKTPOHHBIM 3aJauyHUK
Programming Taskbook, to ciaexyeT mo3aboTUTBCS O TEHEpallud MCXOMHBIX (haii-
JIOB, a TaKXKe O HATJISITHOM BBIBOJIE COJEPKMMOTO Pe3yJbTUPYIOMINX TBOUYHBIX (aii-
noB. s 3THX 1enei ueiaecooOdpa3Ho MPUMEHATh CHelUalbHble MPOLEAYpPhl, KOTO-
pble MOXET pa3paboTaTh JMOO MpenoaaBaTelb, JTMO0 CaMU y4aluecs.

YKkasatenu

B 3agaHusx 3TOH rpymnmbl UCTOIB3YETCsl OCOOBIC THITBI JAHHBIX: 3aIMCH THIA
TNode U ykazaTenu Ha HuX tuna PNode. Onucanue 3TUX TUMOB Ha si3bikax Pascal u
C++ npuBoanTCs B Hauane pasaena «Ykaszareian». [Ipu nucrnonb30BaHUN AIEKTPOHHO-
ro 3agaunuka Programming Taskbook »tu Tumbel He ciemyeTr omwchiBaTh B MPO-
rpaMMe ydJalerocs, Tak Kak OHH YK€ ONMHCaHbl B MOIYJISAX 3aJauyHUKa, TOJKII0Yac-
MBIX K IpOTrpaMMe.

st Hynesozo ykazamens B GOPMYIHPOBKAX 3aJaHHUN UCIIOIB3YyETCs 0003HaUe-
HHE nil, 3anMcTBOBaHHOE U3 sA3bIKa Pascal.

Ecnmu mpu BBIIOMHEHWM 3aJaHUl HE HCIOJNB3YeTCs DJCKTPOHHBIA 3aJaqHUK
Programming Taskbook, To cienyeT 1mo3ab0TUTBCS O MOATOTOBKE TECTOBBIX JHUHA-
MHUYECKUX CTPYKTYp (M pa3MelIeHWH UX B JUHAMHYCCKOW MaMsTH B Hadajie PabOThI
POrpaMMBbl), a TAK)KE O HATJISITHOM BBIBOJIE COJIEPIKUMOTO PE3YIbTHPYIOMINX CTPYK-
Typ. 34ech, KaKk U B clly4ae ¢ (ailiaMy, MOTYT OKa3aThCsl MOJIE3HBIMU CTICIIHATLHBIC
MPOIEAYPHI, pa3paboTaHHBIC JTHOO0 MpernoaBaTeieM, TM00 CAMIUMH YIalTUMHCS.

3 BBopa v BbIBOA, AaHHbLIX, Orepartop npucsavBaHUS:
rpynna Begin

Bce BXOAHBIC 1M BBIXOJHBIC JAHHBIC B 3aJaHUAX 3TOM T'PYHIIbI ABJIAKOTCA BCIIC-
CTBCHHBIMHU 4YHCJIaMU.

Begin1. Jlana ctopona kBagpara a. Haiitu ero nmepumetp P = 4-a.

Begin2. laxa cropona kBazxpata a. Haiiti ero mmomans S = a’.

Begin3°. [lanbl cTropoHs! npsiMoyroibHUKa a U b. Haiitu ero mmomans S = a-b u me-
pumetp P=2:(a + b).

Begin4. [lan nuametp oxpyxxHocTu d. Haiitn ee mmuny L = m-d. B xauecTBe 3Haue-
HUS T MUCTIOJIB30BaTh 3.14.



Begin5. Jlana aiuHa pe6pa Ky6a a. Haiiti o6beM kyba ¥ = @ ¥ IUIOmMAab €ro mo-
BEPXHOCTH S = 6-a°.

Begin6. dans! nounbl pedep a, b, ¢ mpsAMOyroipHOTO Napauienenunena. Haiitu ero
o0beM V' = a-b-c v nnomaab nopepxuoctu S = 2-(a'b + b-c + a-c).

Begin7°. HaiiTu niuHy OKpY»XKHOCTH L ¥ IJIOMaab Kpyra S 3aJaHHOTO paguyca R:

L=2mR  S=nR.

B kauecTBe 3HaU€HHUs T UCIIONB30BATH 3.14.

Begin8. [lans! nBa uncna a u b. Haiitn ux cpednee apugpmemuuecroe: (a + b)/2.

Begin9. Jlansl nBa HeoTpunaTeNnbHbIX uyucHa a u b. HaliTu ux cpednee ceomempuue-
cKoe, TO €CTh KBaJPAaTHBIN KOPEHb U3 UX POU3BEICHUS: Ja-b.

Begin10. [ansl nBa HeHyneBbIXx uncia. HaiiTu cymMmy, pa3HOCTb, IPOU3BEACHHUE U
YaCTHOE MX KBaJpaToB.

Begin11. lansr 1Ba HeHyleBBIX yuciaa. HalTu cyMMy, pa3HOCTh, NMMPOM3BEICHUE U
YaCTHOE UX MOJYJICH.

Begin12. Jlanbl kaTeThl IPsIMOYTOJIBHOTO TPEYTroibHUKA @ U b. Haiitu ero rumore-

HY3y ¢ " riepumetp P:
c=+a*+b*, P=a+b+ec.

Begin13. Jlans! n1Ba kpyra ¢ oOumM eHTpoM 1 paauycamu R, u R, (R, > R;). Haiitu
TUIOLIAAN 3TUX KPYToB S U Sy, a TaKKe IMJIomaab S3 Koiblia, BHEIIHUN pagnyc
KOTOPOT'O PaBeH R, a BHYTPEHHUU paauycC paBeH R;:

S] = TC'(R])z, S2 = TC'(Rz)z, S3 = S] — Sz.
B kayecTBe 3HaU€HHUs T UCIIONIB30BATH 3.14.

Begin14. Jlana mmuua L okpyxHocTH. Halit ee paamyc R u miomanb S Kpyra,
OTPAaHUYEHHOI'0 3TOW OKPYKHOCTBIO, YUUThIBasA, uto L = 2-m'R, S = ©R>. B
KAaueCTBE 3HAUYECHUS T UCIIOJIb30BaTh 3.14.

Begin15. Jlana momane S kpyra. Haittu ero nuametp D u juymmHYy L OKpYXKHOCTH,
OTrpaHWYMBAIOLIEN ATOT KPYT, yUHUThIBas, yTo L =1-D, S= n-D*/4. B xayecTBe
3HAYEHUS T UCIIOJIb30BaTh 3.14.

Begin16. Haiitu paccrosiHre MexXay ABYMsI TOYKaMH C 3aJlaHHBIMH KOOPJIWHATAMHU
X1 U X, Ha YUCJIOBOM OCH: [x; — X1|.

Begin17. lanbr Tpu Touku 4, B, C Ha yucnoBoi ocu. Haiitu mmunbl otpe3koB AC
u BC 1 ux cymMmy.

Begin18. Jlans Tpu Touku A, B, C Ha uncioBoit ocu. Touka C pacmonoxeHa MEXITy
toukamu 4 u B. Halitu npousBeaenue 1iuH otpe3koB AC u BC.

Begin19. Jlanbl xoopauHATBl ABYX MPOTHUBOMOIOXKHBIX BEPIIUH MPSIMOYTOJIBHUKA:

(x1, ¥1), (x2,)2). CTOpOHBI MPSAMOYTOJIbHUKA MapaJlIebHBI OCSIM KOOpPJHHAT.
HaiiTi mepumeTp ¥ miomaab T1aHHOTO MPSMOYTOJIbHHKA.



Begin20. Haiitu paccTossHue MeXay ABYMsl TOUYKaMH C 3aIaHHBIMA KOOPJIHHATaAMHU
(x1, 1) 1 (X2, ¥2) Ha TUIOCKOCTH. PaccTosiHue BeIUUCsAeTCs 0 popmyrie

2 2
Vo =x) +0n =0’

Begin21. Jlanbl koopauHATBI TPEeX BEPIIUH TPEYTONbHUKA: (X1, V1), (X2, V2), (X3, ¥3).
HaiiT ero mepumeTp u MO b, UCIOIB3YS POPMYIY AJIST PACCTOSHUS MEXITY
ABYMs TOYKaMH Ha TUIOCKOCTH (cM. 3amanue Begin20). [[ns HaxoxaeHUs Iuio-
I1a]1 TPEYTOJIbHUKA CO CTOPOHAMH a, b, ¢ UCTIONB30BaTh hopmyny I epona:

S=\p-(p-a)-(p=b)-(p-o),
rae p = (a + b+ ¢)/2 — nonynepumemp.

Begin22°. TlomeHsATh MecTaMH COJEPIKUMOE MEPEMEHHBIX 4 U B 1 BBIBECTH HOBBIC
3HaueHusa A u B.

Begin23. Jlansr nepemennsie A, B, C. VI3MeHUTh MX 3HAUYCHHS, IEPEMECTUB COJIEP-
xumoe A B B, B— B C, C — B A, 1 BBIBECTH HOBbIC 3HAYEHUS NTEPEMEHHBIX A,
B, C.

Begin24. Jlansr nepemennsie A, B, C. VI3MeHUTh MX 3HAYCHHS, IEPEMECTUB COJIEP-
xnumoe A B C, C — B B, B— B A, 1 BbIBECTH HOBbIC 3HAYEHUS MTEPEMEHHBIX A,
B, C.

Begin25. Haiitu 3uauenue Gpynkiun y = 3-x° — 6-x” — 7 npu JaHHOM 3HAYCHHH X.

Begin26. Haiitu 3nauenue Gpyukiun y = 4-(x=3)° — 7-(x=3)’ + 2 npu naHHOM 3HaUe-
HUH X.

Begin27°. Jlano umcio A. Boraucauts A°, HCIIONB3ys BCIOMOTATEIBHYIO EPEMEH-
HYIO ¥ TPH ONEpALMy YMHOKEHHs. [l 5TOro MOCIe0BATENbHO HAXOHTh A,
A*, A*. BriBecTH Bce HaiifieHHBIC CTENEHH YHCa A.

Begin28. [auo uncio A. Berancants A", HCIONB3ys [BE BCIOMOTATEIBHbIC TEpe-

MEHHBIE U TATh ONEpaluii YMHOXKEHUsA. [ 3Toro mocienoBaTeaIbHO HAXOIUTh
2 3 5 410 415 N
A, A, A", A", A". BelBeCcTH Bce HaMeHHbBIC CTCIICHU Yuciia A.

Begin29. [lano 3nauenne yria o B rpagycax (0 < o < 360). OnpenenuTs 3HaUCHUE
ATOTO € yIila B paguaHax, yuuTsiBas, yto 180° = n pannanoB. B kauecTBe 3Ha-
YEHUsI T UCTOJIb30BaTh 3.14.

Begin30. [ano 3Hauenue yria o B paguanax (0 < a < 2-mw). OnpenenuTs 3HaYCHUE
ATOTO K€ yIJa B rpajycax, yuutbiBas, yTto 180° = w paguaHoB. B kauecTBe 3Ha-
YEHMS T UCMOJIL30BaTh 3.14.

Begin31. [ano 3nauenue temmepatypsl 7 B rpamycax dapenreiita. OnpenenuTsb
3HAYEHUE OTOU K€ TeMmIieparypsl B rpagycax Llenscus. Temneparypa o Llens-
cuto T u Temneparypa nmo @aperreiity 7y CBA3aHBI CISAYIONIMM COOTHOIICHH-
eM:

TC= (TF—32)5/9
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Begin32. [lano 3nauenue temneparypsl 7' B rpagycax Llenbcus. Onpenenuts 3Haue-
HHE ITOM K€ TeMIieparypsl B rpagycax Papenreira. Temneparypa no Llenbcuro
Tc v remnepatypa 1o PapeHrenty 7 CBA3aHbI CICAYIOIIUM COOTHOLICHUEM
TC= (TF— 32)5/9
Begin33. U3BectHO, uTOo X KT KOH]ET cTOUT A pydneit. OnpenenuTs, CKOIBKO CTOUT
1 kr U Y KT 3THX ke KOH(eT.

Begin34. U3BecTHO, 4TO X KT MIOKOJIAAHBIX KOHPET CTOUT 4 pyOeid, a ¥ KT UPUCOK
cTouT B pybiseit. Onpenennutb, CKOJIBKO CTOUT 1 Kr MOKOMaaHBIX KOHpeET, 1 KT
HPHCOK, a TAK)KE BO CKOJBKO pa3 MIOKOJATHbIE KOHPETHI JOPOKE HPUCOK.

Begin35. CxopocTs 101KH B cTosiuei Boje V km/4, CKOpOCTh TeueHus peku U km/4
(U < V). Bpemst nBrxeHus JI0AKHU 10 03epy 7 4, a 1o peke (MPOTUB TEUEHUS ) —
T, 4. OnpenenuTsb MyTh S, MPOUIEHHBIN JOAKON (MIyTh = BpeMs ° CKOPOCTb).
VY4ecTp, 4TO NpH JABUKEHHUU MPOTUB TEYEHUS CKOPOCTH JIOAKH YMEHBIIAETCS HA
BEJINYMHY CKOPOCTH TEUEHUS.

Begin36. Ckxopocth mepBoro aBTomMoOmist V) km/4, BToporo — V, KM/4, paccTosTHUE
MEXIy HUMH S KM. OnIpeAenuTh pacCTOSHUE MEXKY HUMU yepe3 1 4acoB, €CIIH
aBTOMOOMIIM yJAJSIOTCS APYr OT Apyra. JlaHHOE pacCTOSIHUE PAaBHO CyMMeE
HAYaJIbHOTO PACCTOSHUS U OOUIETrO IMyTH, MPOIEIAHHOTO aBTOMOOWISIMHU; 00-
LIUH ITyTh = BPEMs © CyMMapHasi CKOPOCTb.

Begin37. Cxopocth mepBoro aBToMoOmist ¥ km/4, BToporo — V, KM/4, paccTosTHUE
MEX)Iy HUMH S kM. OnIpeAeNnuTh pacCTOSHUE MEXKY HUMU yepe3 1 4acoB, €CIIH
aBTOMOOWJIM TEPBOHAYAIBHO ABUXKYTCS HaBCTpedy Apyr Apyry. [lanHoe pac-
CTOSIHUE PaBHO MOJYJIO Pa3HOCTH HAYaJIbHOI'O PACCTOSIHUS W OOILIEro myTH,
MPOJEIaHHOTO AaBTOMOOWISIMU; OO MyTh = BPEMS * CYMMapHas CKOPOCTb.

Begin38. Pemuts nuneiiHoe ypaBHeHHE A x + B = (, 3a1aHHOE CBOMMH K03 puIu-
enTamu A u B (koapuunent 4 He paseH 0).

Begin39. Haiitu xopuu keadpammozo ypasuenus A-x* + Bx + C = 0, 3aqaHHOTO
ceouMu kodpunmentamu 4, B, C (koadpdunneHt 4 He pasen (), eciu U3BeCT-
HO, YTO JUCKPUMHUHAHT YpaBHEHUS IOJIOKUTENICH. BhIBECTH BHavalle MEHBIIIHM,
a 3aTeM OOJbIINNA W3 HaWIEHHBIX KOpHeW. KopHHM KBagpaTHOTO ypaBHEHUS
HaxoxaATca no ¢opmyie x;p, = (-B=* JD )/ (2:4), tne D — Ouckpumunanm,
paBHbIii B —4-A-C.
Begin40. Haiitu pemenue cucmemsl aunetinbix ypasheHull BUaa
Ay'x+Byy=Cy,
Arx + Byy= (s,
3aiaHHON cBouMU K03 duimentamu 4,, B, Cy, A, B>, C,, eciu U3BeCTHO, YTO
JlaHHAasi CUCTEMa UMEET €MHCTBEHHOE peleHne. Bocnonb3oBatbes hopmynamu
X=(C1'BQ—C2'81)/D, yZ(Al'Cz—Az'Cl)/D,
Trac D =A1 'Bz —Az'Bl.
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4  Uenble yncna: rpynna Integer

Bce BXoiHbIE U BBIXOIHBIC JAHHBIC B 33IaHUSIX 3TOUW I'PYIIIBI SIBIAIOTCS LUEIBIMU
yuciiamu. Bee uncna, s KOTOPBIX yKa3aHO KOJMYECTBO LU(P (IBY3HAUYHOE YMCIIO,
TPEX3HAYHOE YUCJIO U T. [I.), CAUTAIOTCS MOJOKUTEITLHBIMHU.

Integer1. lano paccrosinue L B cantumeTpax. Vcnomnb3ys onepanuio AejJeHus Halle-
710, HAWTU KOJIMYECTBO MOJHBIX METPOB B HeM (1 meTp = 100 cm).

Integer2. Jlana macca M B xunorpammax. Mcmomns3ys omepaiuio IeJIeHHus Hareno,
HaWTHU KOJIMYECTBO MOJHBIX TOHH B HeH (1 Tonna = 1000 kr).

Integer3°. lan pa3smep daitna B Oaiitax. Mcmons3ys onepamnuio AeJICHUS HAIemo,
HAalTU KOJUYECTBO TMOJIHBIX KHUJIO0AMTOB, KOTOpPHIE 3aHUMAET JAHHBIA Qaiin
(1 xunoGaiit = 1024 Gaiita).

Integer4. Jlans! nensie monoxurensHbie uncia A u B (4 > B). Ha orpe3ke amuHbI A
pa3MeIIeHO MaKCHUMalbHO BO3MOKHOE KOJMYECTBO OTPE3KOB JUIMHBI B (0e3
HajoxeHuit). Mcnonb3ys omnepanuio JejeHUus Hallello, HaWTH KOJIMYECTBO OT-
PE3KOB B, pa3MENIEHHbBIX HAa OTPE3KE A.

Integer5. lans! nensie monoxurensHbie uncia A u B (4 > B). Ha otpe3ke anuHbI A
pa3MeIIeHO0 MaKCHMaJbHO BO3MOYKHOE KOJMYECTBO OTPE3KOB IIUHBI B (0€3
HanoxeHuit). Mcronb3ys onepanuio B3ATUsI OCTaTKa OT JEJICHHs HaleI0, HAaluTH
JUTMHY HE3aHATOW 4acTH OTpe3Ka A.

Integer6. [lano nBy3nauHoe uncio. BeiBecTn BHavamne ero JieByto MUdppy (IECATKN),
a 3aTeM — €ro npasyto HUGpy (eauHuLbl). s HaXoKAEHUS 1eCATKOB UCIIONIb-
30BaTh ONEPALMIO JEJICHUs HALENo, Uil HaXOKIEHUS €JUHHI] — OIEPALHIO
B3SITHS OCTaTKa OT JEJICHMUS.

Integer7. Jlano nBy3Haunoe uncio. Haiitu cymmy u mpousBeaeHue ero uudp.
Integer8°. [lano nBy3HauHoe uymcno. BeiBecTH 4ncIio, MOMY4YeHHOE MIPH IEPECTaHOB-
K€ HU(p UCXOTHOTO YHCTIA.

Integer9. /lano tpexznaunoe uncio. Mcnonb3ys onHy omepamuio AejIeHHs Halelo,
BBIBECTH MEPBYIO HU(GPY TaHHOTO YKUCIIa (COTHH).

Integer10. dano Tpex3HauHoe umcio. BriBecTn BHauane e€ro MoclIeaHION HU(pY
(eIMHUIIBI), a 3aTEM — €T0 CPEAHION ITUDPY (IECIATKN).

Integer11°. lano tpex3naunoe uncio. Haiitu cymmy u mpousBeneHue ero nudp.

Integer12. Jlano Tpex3nauHoe uncio. BriBecTr 4ucio, moaydeHHOE MPU MPOUTCHUH
MCXOJIHOT'O YKCJIA CIpaBa HaJEBO.

Integer13. dano tpex3HauHoe ymcio. B HeMm 3auepkHyIH MEPBYIO ciieBa MUPPY U
MIPUIIMCAIIN €€ clpaBa. BeIBECTH MOJy4EeHHOE YUCIIO.

Integer14. Jlano Tpex3HauHoe YmCiO. B HEM 3auepkHyIM MEepBYIO cripaBa 1udpy u
MIPUIIMCAIIU €€ CIeBA. BRIBECTH MOTYyYEHHOE YHCIIO.
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Integer15. Jlano tpexznaunoe uucio. BeiBecTu 4uCiio, MOTYYEHHOE HpHU IMepecTa-

HOBKE IU(QP COTEH M JECATKOB HMCXOIHOro uucia (Hampumep, 123 meperiaet
B 213).

Integer16. [lano tpexsnaunoe uyucio. BeiBecTH 4ucio, MOITY4eHHOE TpPHU IMepecTa-

HOBKe HU(DP JACCATKOB M CIUHMII UCXOJHOIO 4yucia (Hampumep, 123 meperiaet
B 132).

Integer17. lano nenoe uncino, 6omnbuiee 999. Mcnonb3ys oaHy Onepanuio AesIeHUs
HaIeJI0 ¥ OJHY OIEpaluio B3STUS OCTAaTKa OT JAEJIeHUs, HAaUTU Hudpy, COOTBET-
CTBYIOILYIO pa3psily COTEH B 3alIMCH ATOI'0 YHUCIIA.

Integer18. Jlano nenoe uncno, 6ombiiee 999. Ncnonb3yst ofHy Onepanuo IeIeHUs
HaIEJI0 ¥ OJHY OIEpaluio B3STUS OCTaTKa OT JAEJIeHUs, HAaUTH Hudpy, COOTBET-
CTBYIOILYIO pa3psiy ThICAY B 3aIIMCH 3TOT0 YHCIIA.

Integer19. C navana cyrok npoumto N cexkyHa (N — 1enoe). Haiitm KoaudecTBo
MOJHBIX MUHYT, MPOLIEIINX C Ha4YaJla CyTOK.

Integer20°. C navana cyrok npouuio N cekyHn (N — 1enoe). HaliTu Kolm4yecTBo
MOJTHBIX YaCcOB, MPOIIEAUINX C HaYaJla CYyTOK.

Integer21. C naugana cyrok mpomnio N cexkyHn (N — nenoe). HaliTu koaudecTBo ce-
KYHJI, IPOILIEAIINX C Hayaja MOCIEIHE MUHYTHI.

Integer22. C nauvana cyrok npomnio N cexkyHn (N — menoe). HaliTu koaudecTBo ce-
KYH/I, IPOIIEAIINX C Hayajia IOCJIEIHETO Yaca.

Integer23. C navana cyrok npommio N cexkyHa (N — 1enoe). Haiitm KoaudecTBo
MOJHBIX MUHYT, MPOLIEAIINX C Ha4YaJla OCJIEAHEro yaca.

Integer24. JInu Henenn nMpoHYMEpPOBaHBI CICAYIOIIMM 00pa3oM: ) — BOCKpECCHbE,
1 — moHenenbHUK, 2 — BTOPHUK, ..., 6 — cy00oTa. Jlano nenoe uucio K, ye-
xaiee B quana3zone 1-365. Onpenenuts HOMEpP AHS HeAEHM i K-To IHS roja,
€CJIM U3BECTHO, YTO B 3TOM o1y 1 SSHBapsi ObLIO MOHEICTLHUKOM.

Integer25. /Inu Heaenn NMpoHYMEpPOBaHBI CICTYIOIIMM 00pa3oM: 0 — BOCKpECCHbE,
1 — moHenenbHUK, 2 — BTOPHUK, ..., 6 — cy00oTa. Jlano nenoe uucio K, ye-
xaiee B quana3zone 1-365. Onpenenuts HOMEpP AHS HeAEHM i K-To IHS roja,
€CJIM U3BECTHO, YTO B 3TOM TOy 1 STHBaps OBLIO YETBEPTOM.

Integer26. JIau Heaenn MpOHYMEPOBaHBI CIEAYIONUM 00pa3oM: | — TOHEIEbHUK,
2 — BTOpPHUK, ..., 6 — cy006oT1a, 7 — BockpeceHbe. Jlano 1emnoe uucio K, ye-
xaiee B quana3zone 1-365. Onpenenuts HOMEpP AHS HeAEHU i K-To IHS Toa,
€CJIM U3BECTHO, UYTO B 3TOM Tony 1 stHBapsi ObLIO BTOPHUKOM.

Integer27. Jlau Henenu mpoHYMEPOBaHBI CICAYIONIUM 00pa3oM: | — TOHEIETbHUK,
2 — BTOpPHUK, ..., 6 — cy006oT1a, 7 — BockpeceHbe. Jlano 1emnoe uucio K, ye-
xaiee B quana3zone 1-365. Onpenenuts HOMEpP AHS HeAEHU i K-To IHS Toa,
€CJIM U3BECTHO, YTO B 3TOM Troay 1 siHBapsi ObL10 CyOOOTOIA.
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Integer28. /Iau Heaenn mpoHyMEpPOBaHBI CICIYIONIUM 00pa3oM: | — TOHEIEbHUK,
2 — BTOpPHUK, ..., 6 — cy006oT1a, 7 — BockpeceHbe. Jlano 1emnoe uucio K, ye-
)kaiee B jguamnasoHe 1-365, m memoe uucio N, nexkaliee B auamna3zoHe 1-7.
OrnpenenuTs HOMEpP JTHS HeJeau Uil K-To IHs ToJla, €CJIM U3BECTHO, YTO B 3TOM
roay 1 ssHBapsi ObUIO THEM HENleNU C HOMEepoM N.

Integer29°. Jlans! niesie nojokuTeNbHbIC ynucia A, B, C. Ha npsMoyroisHUKe pas-
Mepa A x B pa3menieHO MakCHMMaJlbHO BO3MOYXHOE KOJUYECTBO KBAJpPaTOB CO
ctoporoit C (6e3 HanoxeHui). HailTu KOJIMYECTBO KBaJapaTOB, pa3MEIIEHHbIX
Ha MPSMOYTOJIBHUKE, & TAK)KE TUIONIAb He3aHATON YacTH MPSMOYTOJbHHKA.

Integer30. lan HomMep HekoToporo roza (Ienoe MOoJoKHUTeIbHOe Yucio). Omnpene-
JUTh COOTBETCTBYIOUIUNA €My HOMEp CTOJIETHs, YUUTHIBAs, 4YTO, K IPUMEPY,
Haganom 20 cromerus Obu1 1901 Tog.

5 Jlornyeckune BbipaxeHua: rpynna Boolean

Bo Bcex 3aJaHUAX I[ElHHOfI I'pYIIIbI Tpe6yeTC$[ BBIBCCTHU JIOTHYCCKOC 3HAUCHUC
True, CCJIK MPUBCACHHOC BBICKA3BIBAHUC JJIA TIPCIJIOKCHHBIX UCXOAHBIX HAHHBIX SIB-
JIICTCA UICTUHHBIM, 1 3HAYCHUC False B IMPOTUBHOM CJIy4dac. Bce quciia, 4Jis1 KOTOPbIX
YKa3aHO KOJIHYCCTBO I_II/I(I)p (I[By3HaqHOC quncCJIo, TPCX3HAYHOC YHUCJIO U T. I[.), cyuTa-
I0TCA O CJIBIMHU ITOJTOXKUTCIIBHBIMU.

Boolean1°. [lano nenoe uncno 4. IIpoBepuTh HCTUHHOCTH BBICKa3bIBaHUS: «UHCITO
A SIBISIETCS TIOJIOXKUTEIbHBIMY.

Boolean2. [lano nenoe uucio 4. [IpoBepuTh HICTUHHOCTH BhICKa3biBaHMs: «Hucio A
SIBJISIETCSI HEUETHBIMY.

Boolean3. lano nienoe uucno 4. [IpoBepuTh HCTUHHOCTH BhICKa3bIBaHU: «Hucao A
SIBJISICTCSI YETHBIM.

Boolean4. lansl nBa nensix uncna: 4, B. I[IpoBepUTh HCTUHHOCTHh BBICKA3bIBAHMUS:
«CrpaBeyivBbI HEpaBeHCTBA 4 > 2 U B < 3».

Boolean5. [ansl nBa nensix uncna: 4, B. IIpoBepuTh HCTUHHOCTHh BBICKA3bIBAHMUS:
«CrpaBenniBbl HepaBeHCTBA 4 > 0 unu B < —2».

Boolean6. [lans tpu nensix uncna: 4, B, C. IlpoBepuTh HCTUHHOCTHh BBICKAa3bIBa-
HuA: «CnpaBeIuBO JBOMHOE HEPABEHCTBO A < B < O».

Boolean7°. [lans! Tpu nensix uncna: A, B, C. IlpoBepuTh HCTUHHOCTH BBICKA3bIBA-
Hus: «Hucno B Haxonutcst Mexay unciamu 4 u O».

Boolean8. [lansl nBa nensix uncna: 4, B. I[IpoBepUTh HCTUHHOCTHh BBICKA3bIBAHMUS:
«Kaxnoe u3 uncen 4 u B HEUETHOEY.

Boolean9. Jlansr nBa nenbix yucna: A, B. [IpoBepuTh HCTHHHOCTD BBICKA3BIBAHMS:
«XoTs ObI OHO U3 Yncel A U B HEUETHOEY.
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Boolean10°. Jlans! nBa nensix uncina: A, B. [IpoBepuTh HCTHHHOCTH BBICKA3bIBAHMUSI:
«PoBHO 01HO U3 uncen 4 U B HEYETHOEY.

Boolean11. Jlansr aBa nensix uucna: A, B. [IpoBepuTh HCTUHHOCTH BBICKA3bIBAHHUS:
«Hucna A u B UMEIOT OJJUHAKOBYIO YETHOCTH.

Boolean12. Jlans! Tpu nensix uucia: 4, B, C. IIpoBepuTh UCTUHHOCTH BBICKA3bIBa-
aus: «Kaxmoe u3 uncen A, B, C OJIOKUTEIHLHOE.

Boolean13. Jlans! Tpu nensix uucia: 4, B, C. IIpoBepuTh UCTUHHOCTH BBICKA3bIBa-
HUSA: «XOTs1 Ol oqHO U3 yncen A, B, C MOJIOKUTEIILHOE.

Boolean14. Jlans! Tpu nensix yucia: 4, B, C. IIpoBepuTh HCTUHHOCTH BBICKA3bIBa-
Hus: «PoBHO 071HO M3 yncel A, B, C mOI0KUTEIBHOEC.

Boolean15. Jlans! Tpu nensix uucna: 4, B, C. IIpoBepuTh HCTUHHOCTH BBICKA3bIBa-
Hus: «PoBHO aBa u3 uncen A, B, C ABASIOTCS MOJ0KUTSILHBIMU).

Boolean16. /lano 1ienoe monoxurensHoe Ynucio. [[poBepuTh HICTUHHOCTH BBICKA3bI-
BaHMsI: «J[aHHOE YHCIIO SBJISECTCS YETHBIM JIBY3HAYHBIM.

Boolean17. Jlano 1nienoe monoxurenasHoe ynucio. [[poBepuTh HICTUHHOCTH BBICKA3bI-
BaHMsI: «J[aHHOE YHCIIO SBJISIETCS HEUYSTHBIM TPEX3HAYHBIMY.

Boolean18. HpOBCpI/ITB HMCTHHHOCTDL BBICKA3bIBAHMS: «CpeI[I/I TPCX HAHHBIX HCJIbIX
YHCEJI €CTh XOTS OBl OJlHa I1apa COBIIAOAOIINX).

Boolean19. HpOBCpI/ITB HMCTHHHOCTDL BBICKA3bIBAHMS: ((CpCI[I/I TPCX HAHHBIX HCJIbIX
YHCEJI €CTh XOTS OBl OJlHa I1apa B3aMMHO IIPOTUBOIIOJIOKHBIX).

Boolean20. Jlano Ttpex3naunHoe umcino. [IpoBepHTh WMCTHHHOCTH BBICKA3BIBAHMSA:
«Bce nn¢pbl JaHHOTO YKCIIa PA3THYHBD).

Boolean21. Jlano Ttpex3nauHoe umcino. [IpoBepuTh HUCTHHHOCTH BBICKA3BIBAHHSA:
«udper ganHOTO YKCIa 00Pa3yIOT BO3PACTAIONIYIO MOCIEI0BATEIBHOCTD.

Boolean22. Jlano Ttpex3nauHoe umcno. [IpoBepuTh HMCTHHHOCTH BBICKA3BIBAHHSA:
«udper naHHOTO YMCIIAa 00Pa3yIOT BO3PACTAIOUIYIO WM YOBIBAIONIYIO TTOCIIE-
JOBAaTEIBHOCTHY.

Boolean23. /lano uetsipex3naunoe 4ncio. [IpoBepuTh HCTUHHOCTH BBICKA3bIBAHMUS:
«JlaHHOE YMCIIO YUTACTCS OJMHAKOBO CJIEBA HAIPABO M CIPaBa HAJICBOY.

Boolean24. [lansr uucna A, B, C (uucino A ue paBuo 0). PaccmoTpeB duckpumunanm
D =B*—4-A4-C, npoBepuTh UCTHHHOCTH BbICKa3biBaHus: «KBagpaTHoe ypaBHe-
uue A-x” + B-x + C = ) IMeeT BEIIECTBCHHBIC KOPHM.

Boolean25. [lans! yncna x, y. [lpoBepuTh HCTUHHOCTH BBICKa3bIBaHUs: « ToUKa ¢ KO-
OpAuHATaMH (X, y) JI€KUT BO BTOPON KOOPJIAUHATHOMN YETBEPTHY.

Boolean26. [ans yncna x, y. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHUs: « ToUKa ¢ KO-
OpAUHATaMHU (X, y) JIEKUT B YETBEPTOU KOOPAMHATHON YETBEPTH.

Boolean27. [lans! uncna x, y. [lpoBepuTh HCTUHHOCTD BBICKa3bIBaHUs: « ToUKa ¢ KO-
OpAuHATaMH (X, y) JIEKUT BO BTOPOH WM TPEThel KOOPJIUMHATHON YETBEPTU».
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Boolean28. [lans! uncna x, y. [IpoBepuTh HCTUHHOCTD BBICKa3bIBaHUs: « ToUKa ¢ KO-
OpAuHATaMHU (X, V) JI€KUT B IEPBOM WIH TPEThEH KOOPJUHATHON YETBEPTU».

Boolean29°. Jlans! uucna x, y, x1, y1, X2, V2. [IpOBepUTh HCTHHHOCTH BBICKA3bIBAHUS :
«Touka ¢ KoOOpAMHATAMH (X, )) ISKHUT BHYTPH MPSIMOYTOJIBHUKA, JIEBAsT BEPXHSS
BEpIIMHA KOTOPOro MMEET KOOPAMHATHI (Xi, Vi), MpaBas HIKHIL — (X2, )2),
a CTOPOHBI TapAJIJIEIbHBI KOOPIUHATHBIM OCSIMY.

Boolean30. [ansr nensic uncna a, b, ¢, SIBAAIOMMECS CTOPOHAMH HEKOTOPOTO Tpe-
yrojbHuka. [IpoBepUTh UCTHHHOCTH BBICKa3bIBaHUA: «TPEeyroJbHUK CO CTOPO-
HaMHU a, b, ¢ ABJISICTCS PAaBHOCTOPOHHUM).

Boolean31. [lansr nensic uncna a, b, ¢, SIBAAIOMMECS CTOPOHAMH HEKOTOPOTO Tpe-
yrojbHuKka. [IpoBepUTh UCTHHHOCTH BBICKa3bIBaHUA: «TPEyroJbHUK CO CTOPO-
HaMHU a, b, ¢ ABJISICTCS PaBHOOCAPEHHBIMY.

Boolean32. lansr nensie uncna a, b, ¢, SIBAAIONMECS CTOPOHAMH HEKOTOPOTO Tpe-
yrojbHuka. [IpoBepUTh UCTHHHOCTH BBICKa3bIBaHUA: « TPEeyroJbHUK CO CTOPO-
HaMHU a, b, ¢ ABJISICTCS IPSIMOYTOJIBHBIM.

Boolean33. [lanwl nenwie uucna a, b, c¢. [IpoBepuTh HCTUHHOCTH BBICKA3bIBAHWS:
«CymecTByeT TPEYroJIbHUK CO CTOPOHAMH d, b, ¢».

Boolean34. [lansl koopAWHATHI MOJIS IIIAXMATHOM JOCKH X, ) (IIEJIbIe YHcia, JIeKa-
e B nuana3zone 1-8). YuuteiBas, 4yTo JIeBoe HUKHEe mose nocku (1, 1) sBis-
€TCsl YEPHBIM, MPOBEPUTh UCTUHHOCTh BBICKA3bIBaHUsA: «JlaHHOE TOJIe SBIISICTCS
OeJIbIMY.

Boolean35. Jlansl koopAWHATHI ABYX pa3IUYHBIX MOJEH IIaXMaTHOW JOCKU Xi, )i,
X2, ¥2 (Uenble yucna, aexamue B quamnazone 1-8). IIpoBepuTh HCTUHHOCTD BbI-
CKa3bIBaHUs: «/{aHHBIE MO UMEIOT OJUHAKOBBIN LIBETY.

Boolean36. Jlanbl koOpAWHATHI ABYX pa3IUYHBIX TOJEH MIaXMaTHOW JOCKU Xi, )i,
X2, ¥2 (Uemnble yucna, aexamue B quanasone 1-8). IIpoBepuTh HCTUHHOCTD BbI-
cKa3bIBaHUs: «JIaibs 32 OOUH X0 MOXKET MEPEUTH C OJHOTO IO Ha JPYroe».

Boolean37. Jlanbl koOpAMHATHI ABYX pPa3IWYHBIX TOJEH MIaXMaTHOW JOCKU Xi, Vi,
X2, > (Wenmsie ymcna, nexamue B auamnasone 1-8). IlpoBeputh HCTUHHOCTD BbI-
cka3bpiBaHus: «Koposb 32 0IMH X0 MOXKET MEPEUTH ¢ OJTHOTO MOJIS Ha JPYroey.

Boolean38. Jlanbl koopAWHATHI ABYX pa3IUYHBIX MOJEH MIaXMaTHOW JOCKU Xi, )i,
X2, ¥2 (Uenble yucna, aexamue B quanasone 1-8). IIpoBepuTh HCTUHHOCTD BbI-
cka3bIBaHUs: «CJIOH 3a OAUH X0/l MOXKET MEPENUTHU C OAHOTO TOJISI HA APYTOe».

Boolean39. Jlansl koopAWHATHI ABYX pa3IUYHBIX MOJEH MIaXMaTHOW JOCKU Xi, )i,
X2, ¥2 (Uenble yucna, aexamue B quanasone 1-8). IIpoBepuTh HCTUHHOCTD BbI-
cka3biBaHUs: «Dep3b 3a OTUH X0/ MOKET IEPEUTH C OJTHOTO MOJISL HA IPYTroe».

Boolean40. J/lanbl koOpAWHATHI ABYX pa3IUYHBIX TOJEH MIaXMaTHOW JOCKU Xi, )i,
X2, > (menmsie ymcna, nexamue B auamnasone 1-8). IlpoBeputh HCTUHHOCTD BbI-
cka3bpiBaHus: «KOHB 3a OJJMH X0 MOXKET MEePEHTH C OHOTO MOJIS Ha APYToeH.
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6 YcnosHbIM onepartop: rpynna If

If1. Jano menoe uucio. Eciu OHO SABIASCTCS MOJOXKHUTEIbHBIM, TO NPUOABUTH K
HeMy |; B IpOTUBHOM clly4yae HE U3MEHSATh €ro. BEIBECTH MOTYyYEeHHOE YHUCIIO.

If2. Jano menoe uucio. Eciu OHO SABIASCTCS MOJOXKHUTEIBHBIM, TO NPHUOABUTH K
HeMy |; B IpOTUBHOM Cily4ae BBIYECTh U3 HErO 2. BHIBECTH MOTYyYEHHOE YHUCIIO.

If3. Jlano menoe umcio. Ecau OHO SBISETCS MOJIOKUTEIBHBIM, TO MPUOABHUTH K
HeMy |; eciin OTpHLIATENBHBIM, TO BBIYECTh U3 HETO 2; €CIIM HYJIEBBIM, TO 3aMe-
HUTH ero Ha 10. BeIBECTH NOIyYEHHOE YUCIIO.

If4°. Jlanbr Tpu 1enbIX yrcia. HalTh KOJIMYECTBO MOJOKHUTEIBHBIX YKCE B MCXO/-
HOM Habope.

If5. I[aHBI TPH OCJIbIX YHCJIA. HaiiTu KoJInM4ecTBO MOJ0XKUTEIBbHBIX U KOJMYECTBO OT-
PULOATCIBbHBIX YUCCJI B UCXOJIHOM Ha60pe.

If6°. lans! qBa ymciia. BeiBecTu OoIbIlce U3 HUX.
If7. Janbl aBa uyncia. BeiBecTH MOPSIKOBBINH HOMEP MEHBIICTO U3 HUX.
If8°. lans! qBa unciia. BeiBecTr BHauaje OoJIbIlee, a 3aTEM MEHbBIIIEE M3 HUX.

If9. [lansl nBe mepeMeHHbIe BelnecTBeHHOTO THMa: A, B. IlepepacnpenenuTs 3Hade-
HUS JIAaHHBIX TIEPEMEHHBIX TaK, 4TOObl B A OKa3ajloCh MEHbIIIEE U3 3HAUCHH,
a B B — Oomnbiiee. BeiBecTn HOBbIC 3HAUEHUSI TIEPEMEHHBIX 4 U B.

If10. lanbl nBe mepemenHblie meioro tuna: A u B. Ecnu ux 3HaueHUs: HE paBHBI, TO
MIPUCBOUTH KaXKJI0M MEPEMEHHON CYMMY 3THUX 3HAYEHUH, a €CIIM paBHbI, TO TIPH-
CBOUTH NEPEMEHHBIM HYJIEBbIC 3HAUYCHUS. BBHIBECTH HOBBIC 3HAUYCHUSI MEPEMEH-
HBIX A U B.

If11. Jlausl nBe mepemenHble meioro tuna: A u B. Ecnu ux 3HaueHus: HE paBHBI, TO
MIPUCBOUTD KAXKJION MEepeMeHHON OO0JbIllee U3 3TUX 3HAUCHUM, a €CIIU PaBHBI, TO
MIPUCBOUTH MIEPEMEHHBIM HYJIEBbIE 3HAUCHUS. BBIBECTH HOBBIE 3HAUCHUS TEpe-
MEHHBIX A U B.

If12°. Jansl Tpu yncna. HaliTn HauMeHblee U3 HUX.

If13. Hdaubl Tpu umcna. Hailitu cpeanee u3 HHUX (TO €CTh YHCIIO, PACIIOIOKECHHOE
MEXKly HAUMEHBIIINUM U HAUOOJIBIIIHIM).

If14. danbl Tpu umcia. BeiBecTr BHauyajiie HauMCHbIIECE, a 3aTeM HAUOOJIBIICE W3
TaHHBIX YHCEIL.

If15. lans! Tpu uncna. Haiitu cyMMy nBYX HaHOOJBIIUX U3 HUX.

If16. {ansl Tpu nepeMeHHbIe BelecTBeHHOro tuna: A, B, C. Eciiu ux 3Ha4eHUs yI10-
PAIOYEHBI MO BO3PACTAHMIO, TO YIBOUTH UX; B NMPOTHMBHOM ClIydyae 3aMEHUTH
3HAYEHUE KAXKJIOW MEPEMEHHOM HAa MPOTUBOIOJI0XKHOE. BhIBECTH HOBBIE 3HAUE-
HUS IepeMeHHbIX A, B, C.
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If17. Jansl Tpu nepeMeHHbIe BelecTBeHHOTo THna: A, B, C. Eciiu ux 3Ha4eHUs yI10-
PSAI0YECHBI IO BO3PACTAHUIO UM YOBIBAHHIO, TO YJIBOUTH UX; B MIPOTUBHOM CITy-
4yae 3aMEHUTh 3HAUYCHUE KaXJOW MEPEMEHHON Ha MPOTUBOMNOJIOXKHOE. BbiBEecTH
HOBbI€ 3HAUCHUS NMepeMeHHbIX 4, B, C.

If18. daHb! Tpu 1ENBIX YUCIA, OJHO U3 KOTOPBIX OTJIMYHO OT JABYX APYTHX, PaBHBIX
MexXy coboi. OnpenenuTh NOPSAKOBBI HOMEp YUCia, OTIIMYHOTO OT OCTallb-
HBIX.

If19. Jlanbl YeThIpe HEIbIX YKCIa, OAHO M3 KOTOPBIX OTIWYHO OT TPEX APYrUX, PaB-
HBIX MeXAy coOoi. OmnpenenuTh MOPSAIKOBBI HOMEp YHCIa, OTIUYHOTO OT
OCTaJIbHBIX.

If20. Ha umcnoBoii ocu pacrojoxkeHsl Tpu Touku: A, B, C. OnpeaenuThb, Kakas U3
nByXx mocnenHux Ttouek (B wnm C) pacnosiokeHa Onuxke K A, U BBIBECTH ITY
TOYKY U €€ PaCCTOSHUE OT TOUKHU A.

If21. Jlansl nego4rcieHHbIe KOOPAUHATEI TOUYKM Ha IJIOCKOCTH. Eciu Touka coBma-
JaeT ¢ HayaJoM KoopauHaT, To BeiBecTH (. ECiin Touka HE COBMAAAET ¢ HAYAJIOM
KOOPJMHAT, HO JIEXKUT Ha ock OX uin OY, TO BBIBECTH COOTBETCTBEHHO | mim 2.
Ecnu Touka He NeKUT HAa KOOPAUHATHBIX OCSIX, TO BBIBECTH 3.

If22°. JlaHbl KOOpAWHATHI TOYKH, HE JeKalleld Ha KoopauHATHBIX ocsix OX u OY.
Onpenenuts HOMEpP KOOPAMHATHOM YETBEPTH, B KOTOPOM HAXOAUTCS daHHAs
TOYKa.

If23. JlaHb! 1E10YKCICHHBIC KOOPAMHATBHI TPEX BEPIIMH MPSIMOYTOJbHHUKA, CTOPOHBI
KOTOPOT'O IMapaJuIeIbHbl KOOPAUHATHBIM OCSIM. HaliTh KOOpAMHATEI €ro 4eTBep-
TOU BEPILUUHBI.

If24. JIns maHHOTO BEIIECTBEHHOTO X HAWTH 3HAYCHHE CIICAYIOIICH QYHKIUU f, Mpu-
HUMAIOUIEN BEIIECTBEHHbBIC 3HAUECHUS

{ 2-sin(x), ecnu x > 0,
Ax) =
6 —x,ecmu x <0.
If25. JIns naHHOrO 1EJI0ro X HAWTH 3HAYCHHE CISAyIoUmeH (QYHKIUHU f, TPUHUMAIO-
el 3HaueHUs 1eJI0T0 TUIIA:
_ { 2-x,ecnu x < —2 UIu x > 2,
fx) = —3-X, B IPOTUBHOM CJIy4ae.
If26°. JIns maHHOTO BENIECTBEHHOIO X HAMTH 3HAUCHHUE CIIeayolIel GYHKINH f, MpH-
HUMAIOIICH BEIICCTBCHHBIC 3HAUCHUS :
—x,ecmux <0,
flx)y=1 x%ecmm0<x<2,

4, ecnu x > 2.
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If27. JIns maHHOTO BEIIECTBEHHOTO X HAWTH 3HAYCHHE CIICAYIOICH QYHKIUU f, pu-
HUMAIOUIEN 3HAaYEHUS LEJIOTO TUTIIA:

0,ecmnx <0,
fix)= 1, ecu x mpunagnexwur [0, 1), [2, 3), ...,
—1, ecnu x npunamnexur [1, 2), [3, 4), ... .

If28. lan HOMep roma (moJOKUTENBbHOE Ieioe 4uciio). OmnpenaenuTh KOJIUYECTBO
JHEW B DTOM T'OJly, YUYUTHIBAsI, YTO OOBIYHBIN T'0Jl HACUUTHIBAET 365 gHEH, a BU-
COKOCHBIN — 366 nHeill. BUCOKOCHBIM CUMTAETCs T'OJl, ACAIuiicsa Ha 4, 3a HUC-
KIIFOUCHUEM TeX rojloB, KoTopklie aensrcs Ha 100 u He nensarcs Ha 400 (Hampu-
Mmep, roabl 300, 1300 u 1900 He sBisttoTcst BUcokocHbIMU, a 1200 u 2000 — sB-
JISTFOTCS).

If29. I[aHO 1esioe unciio. BeiBecTtu ero CTPOKY-OIIMCAHUC BUa KOTPULATCIBHOC YCT-
HOC 9HUCIIO», «HYJICBOC YUCIIO0», KIIOJIOKHUTCIBHOC HCUCTHOC YUCIIO» U T. .

If30. Jlano memoe umcio, Jexaiiee B auamnaszone 1-999. BwiBecTH ero CTpoKy-
OMHCaHWEe BUA «YETHOE JIBy3HAUHOE YHUCIIO», «HEYETHOE TPEX3HAUHOE YHUCIIO»
AT. 1.

7 OnepaTop BblboOpa: rpynna Case

Case1. lano nienoe uuciio B quamazoHe 1—7. BeiBecTH cTpOKy — Ha3BaHUE JHS HE-
JIeJIM, COOTBETCTBYIOIIEE AaHHOMY 4Hcily (1 — «ImOHenenbHUuK», 2 — «BTOP-
HUK» U T. 11.).

Case2. Jlano nenoe unciao K. BbIBECTH CTpOKY-ONMUCAaHUE OLIEHKH, COOTBETCTBYIO-
mieit yncny K (1 — «mioxo», 2 — «HEyIOBIETBOPUTEIbHO», 3 — «yIIOBIETBO-
PUTEIIBHO», 4 — «XOpOoHIo», 5 — «oTian4Ho»). Eciin K He nexuT B Auamna3zoHe
1-5, TO BBIBECTH CTPOKY «OITHOKAY.

Cased. /lan HOMep Mecsla — Iejioe Yuciio B auana3zoHe 1-12 (1 — suBapsb, 2 —
dbeBpasb U T. 1.). BeiBecTu Ha3BaHWE COOTBETCTBYIOIIETO BpPEMEHU roja («3u-
May, «BECHa», «JIETO», KOCEHDbY).

Case4®. Jlan HOMep Mecsla — Iejaoe Ynucio B auanazoHe 1-12 (1 — suBapp, 2 —
dbeBpanb u T. A.). OnpeneauTh KOJIMYECTBO JTHEH B 3TOM MeECSIE JJISI HEBHUCO-
KOCHOTO T0/1a.

Caseb. Apudmerndeckue IEHCTBUSA HaJ YUCIAMH IMPOHYMEPOBAHBI CIICAYIOUIUM
oOpazom: 1 — cioxeHue, 2 — BBIUUTAHUE, 3 — YMHOXEHHE, 4 — JeeHue.
Jlan Homep aeiicTBust N (11es10€e 4yuciao B Auarna3oHe 1—4) u BeleCcTBEHHbIE YHC-
na A u B (B ve paBHO 0). BeIMOJHUTH HAJl YKCIaMU YKa3aHHOE JCHCTBHUE U BbI-
BECTH pE3YJIbTAT.

Case6. EquHunpl JUIMHBI TPOHYMEPOBaHBI CICAYIOMMM oOpa3oMm: 1 — genumerp,
2 — KWIOMETp, 3 — METp, 4 — MWUIUMETP, 5 — caHTUMeETp. J[aH HOMep enu-
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HUIIBI JUIUHBI (11€JI0€ YUCIIO B Auana3oHe 1-5) u niuHa oTpe3ka B 3TUX €IUHU-
1ax (BelecTBeHHOe ynciio). Hailtu ninuHy oTpe3ka B MeTpax.

Case7. Enqunuiibl Macchl IPOHYMEPOBAHBI CICAYIOIUM 00pa3oM: 1 — KHJIOrpaMM,
2 — MwMrpamMm, 3 — rpamm, 4 — TOHHA, 5 — 1eHTHep. [[aH HOMep eTUHULIbI
Macchl (LleJ0e Yucio B Auana3zoHe 1-5) u macca Tena B 3TUX eAMHHIAX (Belie-
CTBEHHOE uncio). HaliTu maccy Tena B KujiorpaMmax.

Case8. Jlansl qBa 11enbix yncna: D (neHb) u M (Mecsln), onpeaestoue MpaBuiib-
HYIO JaTy HEBUCOKOCHOTO roja. BeiBectu 3Hauenuss D u M g 1atel, npeauie-
CTBYIOIIIEN YKA3aHHOM.

Case9°. Jlansl nBa 1enbix yncia: D (1eHp) u M (Mecsir), onpeaessiioIire IpaBuib-
HYIO JIaTy HEBUCOKOCHOTO Toj1a. BeiBecTn 3HaueHust D u M 171 1atThl, CASAyIO-
IEH 32 YKa3aHHOM.

Case10. Pobor moxer mepemeniateCsi B yeTbipex HampasieHusx («C» — cesep,
«3» — 3anan, «lO» — 1or, «B» — BOCTOK) U IPUHUMATH TPU HUPPOBBIE KO-
MaHabpl: 0 — MpOAOIKaTh JBH)KEHHE, | — MOBOPOT HayneBo, —1 — MOBOPOT

HarpaBo. Jlan cumBon C — HCXOJIHOE HallpaBieHHe poOoTa H 1esioe yucio N
— MocjaHHas eMy KoMaHAa. BeiBecTu HampaBiieHre podoTa Mociie BHIITOJTHEHUS
MOJIYYEHHOM KOMAaH/IbI.

Case11. Jlokatop opueHTHPOBaH HA OJIHY U3 CTOPOH cBeTa («C» — cerep, «3» —
3aman, «kO» — ror, «B» — BOCTOK) M MOXET MPUHUMATH TPU HUPPOBBIE KO-
MaH/Ibl TOBOPOTa: 1| — MOBOPOT HaJIEBO, —] — MOBOPOT HAMpaBo, 2 — MOBOPOT
Ha 180°. JTan cumBos C — MCXOHAsi OpUEHTALMS JIOKATOpa U 1eble unucia N,
u N, — J1Be MOCJIaHHble KOMaH/bl. BEIBECTH OpUEHTAIMIO JOKAaTOpa MOCIe BbI-
MOJIHEHUS 3TUX KOMaH/.

Case12. DneMeHThl OKPY)KHOCTH MPOHYMEPOBaHbI CICAYIONUM 00pazom: 1 — pa-
muyc R, 2 — nuamerp D =2'R, 3 — nnuHa L =2'1'R, 4 — miomaaps Kpyra
S'=1-R*. JlaH HOMep OIHOTO M3 STHX SIEMEHTOB U €ro 3HauYeHHe. BhiBecTH 3Ha-
YEHHSI OCTAJbHBIX JEMEHTOB TaHHOM OKPY>KHOCTH (B TOM ke mopsjke). B ka-
YECTBE 3HAYEHUS T UCIOJIb30BaTh 3.14.

Case13. DiaeMeHThl paBHOOCIPEHHOTO MPSMOYTOJIBHOTO TPEYTOJIbHHUKA IPOHYMEPO-
BaHBI CIIEYIOINUM 00pa3oM: | — KareT a, 2 — TUNOTeHY3a ¢ = a2, 3 — BbI-
coTa h, omylieHHast Ha runotenysy (h = ¢/2), 4 — nnomans S = c-h/2. Jlan Ho-
Mep OJHOTO M3 3TUX JIEMEHTOB U €ro 3HaueHue. BrIBecTH 3HaUEHUS OCTaIbHBIX
AJIEMEHTOB JJAHHOTO TPEYTOJbHUKA (B TOM K€ MOPSJIKE).

Case14. DneMeHTbl PaBHOCTOPOHHETO TPEYrOJbHUKA MIPOHYMEPOBAHBI CIICIYIOIIAM
oOpazom: 1 — cTopoHa a, 2 — paauyc R; BOUCAHHOU OKPY>KHOCTH (R;=
= a3/ 6), 3 — paauyc R, onurcaHHON OKpY>XHOCTHU (R, = 2:R;), 4 — miomanb
S=a’*J3/4. Jlan HOMEpP OJHOTO M3 ATHX JIEMEHTOB M €ro 3HaueHue. BriBectn
3HAYCHHsI OCTAIBHBIX AJIEMEHTOB JIAHHOTO TPEYTOJIbHUKA (B TOM XKE TOPSIIKE).
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Case15. MactsM urpaibHbIX KapT MPHCBOCHBI MOPSAKOBBIE HOMepa: | — MHKH,
2 — tpedsnl, 3 — OyOHBI, 4 — yepBbl. JJOCTOMHCTBY KapT, CTapIIMX JIECATKH,
npucBoeHsl Homepa: 11 — Baner, 12 — nmama, 13 — xoponsb, 14 — Ty3. JlaHsbl
nBa 1enbix yuciaa: N — noctouHCTBO (6 < N < 14) u M — MacTh KapThl
(1 £ M < 4). BeiBecT Ha3BaHHUE COOTBETCTBYIOIIECH KapThl BUJA «IIEeCTepKa OY-
Oen», «1ama yepBeily, «Ty3 Tped» u T. .

Case16. Jlano 1enoe gncio B quamnasone 2069, onpeaensroiiee Bo3pacT (B rojaax).
BriBecTu CTpOKy-OnMCaHHe YKa3aHHOTO BO3pacTa, 0OECHedHB MPaBUIBLHOE CO-
rJIaCOBaHUE YHCIIa CO CIIOBOM «Troja», Hampumep: 20 — «aBaauath jaeT», 32 —
«TpUALATH ABa roga», 41 — «COpPOK OJUH rom».

Case17. Jlano uenoe uucio B auamnasone 1040, onpeaensroiiee KOJINYSCTBO yUueO-
HBIX 3aJ]JaHUN 10 HEKOTOPOM Teme. BBIBECTH CTPOKY-OINHCaHue yKa3aHHOTO KO-
JUYECTBA 3aJaHU, 00ECIeUrB MPaBUIBHOE COTJIACOBAHWE YHWCIA CO CIOBAMH

«ydyeOHOE 3ajaHMe», Hampumep: 18 — «BoceMHaaUaTh y4eOHBIX 3aJaHMID,
23 — «aBaguaTh TPU YYEOHBIX 3aJlaHus», 31 — «TpUALIATH OJHO yuyeOHOE 3a-
TaHHUEe».

Case18. Jlano mnenoe uucio B auamazone 100-999. BwiBecTH CTpPOKY-OMHCAaHUE
JAHHOT'O 4ucja, HampuMmep: 256 — «IBECTH NATHIECAT IIeCTby», 814 — «Bo-
CEMBbCOT YEThIPHAIATHY.

Case19. B BocTrouHoM KalieHAape OpUHAT 60-IeTHUH UK, COCTOSINUN U3 12-11eT-
HUX TMOJALMKIOB, 0003HaYae€MbIX Ha3BaHHUSIMU IIBETA: 3€JICHbIN, KPACHBIN, KeJ-
TBINA, OCNBIN U YepHBINA. B Ka10M MOAIMKIIE TOABI HOCSIT Ha3BaHUS KUBOTHBIX:
KPBICHI, KOPOBBI, TUTPA, 3ailla, IpaKoHa, 3MEH, JIOIIAIH, OBIIbI, 00€3bsIHBI, KY-
pulbl, cobaku u cBuHbH. [Io HOMEpY roja onpeneauTh ero Ha3BaHue, eciu 1984
roJl — HayaJlo IUKJIA: «TOJ1 3€JICHON KPBICHI».

Case20. [anb! aBa nenbix yucna: D (1eHp) u M (MecsI), Onpeesionie IpaBuib-
HyI0 AaTy. BeiBecTu 3Hak 3oauaka, COOTBETCTBYIOLIUM ATOM nare: «Bomoinei»
(20.1-18.2), «Pu16w1» (19.2-20.3), «OBen» (21.3-19.4), «Teneu» (20.4-20.5),
«bmm3uensy (21.5-21.6), «Pak» (22.6-22.7), «JleB» (23.7-22.8), «JleBa»
(23.8-22.9), «Becwr» (23.9-22.10), «Cxkopmmon» (23.10-22.11), «Ctpenemn»
(23.11-21.12), «Kozepor» (22.12-19.1).

8 Uwukn c napameTtpom: rpynna For

For1. dans! nensie unciaa K u N (N > 0). BeieecTu N pa3 guciio K.

For2. lans! nBa nenbix uncia 4 u B (A < B). BeiBecTr B MOpsiIKE BO3pacTaHUsI BCe
1esble Yucia, pacrlojiokeHHble Mexny A u B (Bkiouas camu uucina A u B),
a TAK)Ke KOJIMYECTBO N ITUX YHUCEIL.
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For3. Jlans! nBa nienbix yncia 4 u B (A < B). BeiBecTu B mopsiike yObIBaHHS BCE Iie-
JIbI€ YKCTIa, PacioioKeHHbIe Mexny 4 U B (He Bkitouas uncia 4 u B), a Takxke
KOJIMYECTBO N 3TUX YUCEIL.

Ford. Jlano BemiecTBeHHOE 4YHMCIIO — IleHa 1 Kr koHdeT. BriBectn crommMocTs 1,
2, ..., 10 xr xoHder.

For5°. Jlano BemecTBeHHOE YMCiIO — IeHa 1 Kr koHdeT. BeiBectn crommocts 0.1,
0.2, ..., 1 xr koHeT.

For6. Jlano BemecTBeHHOE umciio — IieHa | kr koHdeT. BriBectn ctommocts 1.2,
1.4, ..., 2 xr KOH]eT.

For7. lansr nBa nensix uncna A u B (A < B). HaliTu cymmy Bcex HeNbIX 4nuceld oT A
10 B BKJIIOUUTEILHO.

For8. Jlanbr nBa nenbix uncina A u B (4 < B). HaliTu npou3sBeneHrne BCeX IENBIX YH-
cen oT A 10 B BKIIFOUUTEIBHO.

For9. ans! nBa nenbix uncia 4 u B (A < B). Haiitu cyMMy KBaJpaTOB BCEX LEIBIX

yucen oT A 10 B BKIIFOUUTENBHO.
For10. lano nenoe uucno N (> 0). Haiitu cymmy

1+12+1/3+...+1/N

(BelecTBEHHOE YHUCIIO).

For11. Jano nenoe uncino N (> 0). Halitu cymmy
N+N+1)>+WNV+2°+...+ (2N
(esnoe yuco).

For12°. Jlano nenoe uucno N (> 0). Haiiti npousBeneHne
1.1-1.2-13-...
(N coMHOXUTENEN).

For13°. [lano nenoe uncno N (> 0). Haiitu 3HaueHne BeIpaXKeHUS
1.1-12+13—...
(N cnaraeMbIx, 3HaKH YepeIyrOTCs). Y CJIOBHBIN ONepaTop HE UCIIOJIb30BATb.

For14. [lano uenoe uuciao N (> 0). Haiitu kBaapat JaHHOTO YHCIIA, HCTIOAB3YS IS

€ro BbIUMCIIEHUS CIAEAYIONYI0 hopmyny:
N=1+3+5+...+Q2N-1).

[Tocne moGaBiieHUsI K CyMME KaXKJIOT'O CJIaraéMoro BEIBOAUTH TEKYIIlEE 3HAUCHHE
CyMMBI (B pe3ysbTaTe OyAyT BBIBEICHBI KBaJpaThl BCEX IEIbIX 4yucenl OT 1
10 N).

For15°. Jlano BemectBeHHOE unciio A u nenoe unciao N (> 0). Haiitu 4 B crenienn N:

AV=4-4-... 4

(unucna A nepeMHoOXxaroTcs N pa3).

For16°. llano BemectBeHHoe uyucio 4 u menoe uucio N (> 0). Mcnons3ys oguH
IIMKJI, BEIBECTH BCE IIeable cTerenu uncia 4 ot 1 mo N.
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For17. Jlano BemectBeHHOE uncio A u nenoe uyucio N (> 0). Mcmonb3yst oquH UK,
HAaWTU CYMMY
1+A+42+4+ .. +4"
For18. Jlano BemectBeHHOE uncio A u nenoe uyucio N (> 0). Mcons3yst ouH UK,
HAWTH 3HAYCHUE BBIPAKCHUS
l-A+A4> -2+ ...+ (D)V-A
Y CIIOBHBIN OTIepaTOp HE MCIIOIH30BATh.
For19°. Jlano nenoe uucno N (> 0). Haiiti npousBeneHue
N'=12-...:N
(N—ghaxmopuan). UtoObl n30€kaTh IEIOYMUCICHHOTO TEPENOJHEHUS, BBIYMC-
JSATH OTO MPOU3BEJICHHUE C TIOMOIIBIO BEIICCTBEHHOW TEPEMEHHOW M BBIBECTH
€T0 KaK BEIIECTBEHHOE YHMCIIO.

For20°. [Jano nenoe uncio N (> 0). Ucnonb3yst OUH [UKII, HAUTH CyMMY
I+2+31+ ...+ N!
(Beipakenue N! — N—gakmopuan — 0003HAYaeT MPOU3BECHUE BCEX LIEIBIX
gucena oT 1 jo N: N! = 1:2-...-N). UtoOsI n30eKaTh IEJIOUYNCIECHHOIO TIepe-
MOJIHEHHUS, TIPOBOAUTH BHIYMCIICHUS C IOMOIIIbIO BEIIECTBEHHBIX MEPEMEHHBIX U
BBIBECTHU PE3YJIbTAT KaK BEUIECTBEHHOE YUCIIO.

For21. Jlano nenoe yucno N (> 0). Mcronb3yst OWH UK, HAUTH CYMMY
1+ 1/(1Y)+ 1/Q2N)+1/3Y) + ... + T/(NY)
(Beipaxxernne N! — N—ghakmopuan — 0003HaUaeT MPOU3BEACHUE BCEX IIEIBIX
gucen ot 1 1o N:  N!=1-2-...-N). [lonydeHHOE YUCIIO SBJISIETCS MPUOIKECH-
HBIM 3HAYCHUEM KOHCTaHTHI e = exp(1).

For22. Jlano BemecTBeHHOE uncno X u 1einoe unciao N (> 0). Haiitu 3HaueHne BbI-
pasKeHus
1+ X+X/Q20)+ ...+ XY\
(N! = 1-2-...-N). IlonydyeHHOE YHCIJIO SIBISETCS MPUOIMKCHHBIM 3HAYCHUEM
GbyHKIMH exp B TOUke X.

For23. Jlano BemecTBeHHOE uncio X u 1nenoe unciao N (> 0). Haiitu 3HaueHne BbI-
pasKeHus
X-X/B)+X/5) — ...+ DV XM N+1))
(N! = 1:2-...-N). IlonydyeHHOE YHCJIO SIBISETCS MPUOIKCHHBIM 3HAYCHUEM
(GbyHKUMHU Sin B TOUKe X.

For24. Jlano BemecTBeHHOE uncio X u 1nenoe unciao N (> 0). Haiitu 3HaueHue BbI-
pakeHHUsI
1 - XN+ XA - ...+ DY X N@2-N)Y
(N! = 1-2-...-N). IlonydyeHHOE YHCIJIO SIBISETCS MPUOJKCHHBIM 3HAYCHUEM
(GyHKUIMU COS B TOUKE X.

For25. Jlano BemectBenHoe uucio X (|X] < 1) u nenoe uncino N (> 0). Haiitu 3Hade-
HUE BBIPAKCHUS
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X-X12+X3- ... +CD)"XYN.
HonyquHoe YUCIIO ABJIIACTCS HpI/I6JII/I)KeHHBIM 3HAYCHHUECM Q)YHK]_II/II/I In B TOUYKEC
1+X

For26. /lano BemectBenHoe uncio X (|X] < 1) u nenoe uncino N (> 0). Haiitu 3Hade-
HUE BBIPAKCHUS
X-X1B3+X/5- .. + D)V XMQ2-N+H.
[TomydeHHOE YHCIO SBISICTCS TPHOJMKEHHBIM 3HAYeHUEM (YHKIMM arctg B
Touke X.

For27. Jlano BemectBenHoe uucio X (|X] < 1) u nenoe uncino N (> 0). Haiitu 3Hade-
HUE BBIPAKCHUS
X+1-X/23)+1:3-X/Q2-45) + ... +
+ 13- 2-N-1) XM 2-4-...-(2-N)(2-N+1)).
[TomydeHHOE YHCIIO SIBJISCTCS TPHUOJIMIKEHHBIM 3Ha4YCHHEM (YHKIMH arcsin B
Touke X.

For28. Jlano BemectBenHoe uucio X (|X] < 1) u nenoe unucino N (> 0). Haiitu 3Hade-
HUE BBIPAKCHUS
1+X2 - 1-X/24)+ 1-3-X/(2:4:6)— ... +
+ (DY 13 (2 N=3) - XY/(2-4+ ... (2°N)).
[Tosmry4eHHOE YUCIIO SBIISCTCS MPUOMKCHHBIM 3HAUCHUEM (DYHKITHH Ji+X.

For29. Jlano nenoe uncio N (> 1) u ABe BEIICCTBCHHBIC TOYKW HAa YHCIOBON OCH:
A, B (A < B). Otpesok [4, B] pa36out Ha N paBHBIX OTpe3KoB. BeiBectt H —
JUTMHY KaKJI0TO OTpe3Ka, a Takke Habop Touek

A, A+H, A+2-H A+3H,
oOpasyronuit pazouenue orpeska [4, B].

..., B,

For30. Jlano nenoe uncio N (> 1) u ABe BEIICCTBCHHBIC TOYKW HAa YHCIOBON OCH:
A, B (A < B). Otpesok [4, B] pa36ut Ha N paBHBIX OTpe3KoB. BeiBectn H —
JUTMHY Ka)JI0Tro OTpe3Ka, a Takxke 3HaueHus pyHkuuu F(X) = 1 — sin(X) B Tou-
Kax, pa3OuBaromux oTpe3ok [4, B]:

F(4), F(A+H), FA+2H), .., F@B).

For31. [ano nenoe uncio N (> 0). IlocaeqoBaTeIbHOCTh BEIIECTBEHHBIX Yncen Ak
OTIPEICISICTCS CIICIYIOIINM 00pa3oM:

A0=2, A[(=2+1/AK,1, K=1,2,....
BriBecTu anemMeHTsl A, Ay, ..., An.

For32. [lano nenoe uncio N (> 0). IlocaeqoBaTeIlbHOCTh BEUIECTBEHHBIX Yncen Ak
OTIPEICISICTCS CIICIYIOIINM 00pa3oM:

Ay=1, Ag=[Ag 1+ 1D/K, K=1,2,....
BriBecTH n51eMeHTHI A4, A, ..., An.

For33°. Hano mnenoe yucino N (> 1). [locnenoBarensHOCTh uucen @ubdoonauwuu Fy
(mesoro Tuma) onpeaessieTcs CASAYIOIIMM 00pa3oM:



24

F1=1, Fzzl, F[(ZFK,2+FK,1, K=3,4,....
BriBectu anementnl F, Fh, ..., Fy.
For34. [lano nenoe uncio N (> 1). IlocaeqoBaTeIbHOCTh BEUIECTBEHHBIX YnCen Ak
OTpeeaeTCs CIASAYIOIIIM 00pa3oMm:
A1= 1, A2=2, A[(Z(AK,2+2'AK,1)/3, K=3, 4, oo
BriBecTH n51eMeHTHI A4, A, ..., An.
For35. [lano nemoe uncino N (> 2). [locienoBaTenbHOCTD MENbIX YUCENT Ak Ompee-
JISI€TCSI CJICTYIOIIUM 00pa30oM:
A1=1, A2=2, A3=3, AK=AK,1+AK,2—2'AK,3, K=4, 5, .
BriBecTH n51eMeHTHI A4, A, ..., An.

BnoXeHHble UnKnbI

For36°. [lans! nienbie monoxutenbHbie yncaa N u K. Haliti cymmy
1525+ L+ N
YroObl M30€kKaTh ETOYUCICHHOTO MEPEIOIHEHHS, BBIYUCIISITh ClIaraeMble 3TOM
CYMMBI C TIOMOIIBIO BEIICCTBCHHOW MEPEMEHHOW M BBIBOJUTH PE3YJbTAT Kak
BEIIIECTBEHHOE YHUCIIO.

For37. Jlaro nemnoe unciao N (> 0). Haiitu cymmy 1' + 2> + ... + N". UroGs! u3be-
’KaTh IEJOYUCIICHHOTO IEPEIOJHEHUS, BBIUNCIIATh CllaraéMble 3TOH CYMMBI C
MIOMOIIIbIO BEIECTBEHHOM MEPEMEHHOM U BBIBOAWTH PE3yJbTaT KaK BEIECTBEH-
HOE YHUCIIO.

For38. Jauo uemnoe aucio N (> 0). Haiiti cymmy 1V + 2¥' + ... + N'. Uro6sr u36e-
’KaTh IEJOYUCIICHHOTO IEPEIOJHEHUS, BBIUNCIIATh CllaraéMble 3TOH CYMMBI C
MIOMOIIIbIO BEIECTBEHHOM MEPEMEHHOM U BBIBOAWTH PE3yJbTaT KaK BEIICCTBEH-
HOE YHUCIIO.

For39. [lansl nenpie monoxwurensHbie uncia 4 u B (4 < B). BeiBectu Bce 1enbie
yucia oT A 10 B BKIIOUUTENBHO; IPU 3TOM Ka)J0€ YHCIIO JOJKHO BBIBOJUTHCS
CTOJIBKO pa3, KaKOBO €r0 3HauY€Hue (HalpuMmep, YMciio 3 BBIBOAUTCA 3 pasa).

Ford0. Jlansr nensie yncina A u B (A < B). BeiBectn Bce nenbie yucia ot A 10 B
BKJIIOUUTEIBHO; MPU 3TOM YHUCIO A JOJKHO BBIBOAUTHCA 1 pa3, uucino A + 1
JIOJKHO BBIBOJIUTHCS 2 pasza u T. 1.

9 Uwukn c ycnosuem: rpynna While

While1°. Jausr monoxurenbubie uncina 4 u B (4 > B). Ha otpeske nimuHbl A pa3me-
[ICHO MaKCHMaJIbHO BO3MOYKHOE KOJIIMYECTBO OTPE3KOB ANUHBI B (0e3 Hamoxe-
Huil). He ucnone3ys onepanuu YMHOXKCHUS U ACICHUS, HAUTH JUTMHY HE3aHITOM
4acTH OTpe3ka A.

While2. dansr monoxutenbubie uncia A u B (4 > B). Ha otpe3ke mmHbI A pa3me-
[ICHO MaKCHMaJIbHO BO3MOYKHOE KOJIIMYECTBO OTPE3KOB IIUHBI B (0e3 Hamoxke-
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Huii). He ucnonb3ys onepanyii yMHOXKEHUSI U JICTICHUSI, HAUTH KOJIMYECTBO OT-
PE3KOB B, pa3MENIEHHbIX HAa OTPE3KE A.

While3. [lansr nensie nonoxkutenbHapie unciaa N u K. Vcmonb3yst TONBKO onepanuu
CIIO)KCHUS W BBIYMTAHUs, HAWTH YacTHOE OT jaeneHus Hareno N Ha K, a Takxke
OCTaTOK OT ATOTO JI€JCHUSI.

While4°. Tano nenoe uucio N (> 0). Ecau oHO sSBIsSETCS CTENEHBIO Yncia 3, TO BbI-
BectH True, eciu He sBIsieTcss — BbIBecTH False.

While5. lano nenoe uncio N (> 0), sBisionieecs HEKOTOPO# CTENEHBIO Ynciia 2:
K 17, N
N =2". Haiitu uenoe unciio K — nokas3arelib 3TOW CTEICHHU.

While6. [{ano nenoe uncino N (> 0). Haiitu osotinoii pakmopuan N:
N!!'= N-(N-2)-(N-4)-...
(mocneTHUN COMHOXHUTEb paBeH 2, ecnu N — 4veTHoe, u 1, ecniu N — Hedet-
Hoe). UToObI M30€KaTh HETOYUCICHHOTO MEPEOJHEHUS, BEIYUCIIATD 9TO MPOM3-
BEJICHHE C IMOMOIIBIO BEIIECTBEHHOW MEPEMEHHONW M BBIBECTH €ro Kak Belle-
CTBEHHOE YHCJIO.

While7°. Jlano memoe wucino N (> 0). HaliTh HamMeEHBIIIEE IETI0C MOJOXKUTEITHHOE
2
yucao K, kBajgpar kotoporo npesocxogut N: K° > N. OyHKUUIO U3BICUYCHUS
KBaJpPaTHOTO KOPHS HE UCTOJb30BaTh.

While8. Jlano nenoe uncimo N (> 0). Haiitm Hambombmiee 1emnoe yucino K, KBaapar
2
KOTOporo He npesocxoaut N: K~ < N. OyHKUMIO U3BJICYEHHUs KBAIPATHOTO KOP-
HSl HE MCIIOJIh30BATh.

While9. JTano nenoe uncio N (> 1). Halitm HaumensItee meaoe 9uciio K, mpu KOTo-
K
POM BBINIOJIHSIETCS. HEPABEHCTBO 3™ > N.

While10. [ano nenoe uuciao N (> 1). Haiit HamOomnbiee 1enoe yucio K, mpu Ko-
K
TOPOM BBINOJIHAETCS HEPABEHCTBO 3~ < .

While11°. Jlano nienoe uncno N (> 1). BeiBecTn HammeHbIee U3 HENbIX unced K,
Uil KOTOpbIX cymma 1 + 2 + ... + K Oyzaet Oosbliie wid paBHa N, U camy 3Ty
CYMMY.

While12°. Tano nienoe uncno N (> 1). BeiBecTn HanbombIee U3 Heiblx yucen K, 1
KOTOpPBIX cymMa 1 + 2 + ... + K OyneT MeHbllle Ui paBHa N, U caMy ATy CYMMY.

While13. JTaro uucio A (> 1). BeiBecT HauMeHbIIee U3 MENBIX Ynces K, Uil KOTO-
peix cymma 1 + 1/2 + ... + 1/K 6yznet 6ombliie 4, U caMmy 3Ty CYMMY.

While14. JTano uncino 4 (> 1). BeiBecTn Hanbosbiiee U3 meabiX ynces K, 1l KOTO-
peix cymma 1 + 1/2 + ... + 1/K Gyaet MeHbliie 4, U camy 3Ty CyMMY.

While15. Hauanbenerit Bknag B 6anke paBer 1000 py0. Uepes Kakablii MecsIl pa3Mep

BKJIaJIa YBEJIIMUMBAECTCS Ha P MPOLEHTOB OT UMEIoIIeics cymMmMbl (P — Berle-
cTBeHHOe uncio, 0 < P < 25). [lo nanHOMy P onpeie/iuTh, 4epe3 CKOJIbKO Mecs-
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1eB pasmep Bkiana npeBbicuT 1100 py0., U BBIBECTH HaWIEHHOE KOJIUYECTBO
MecsieB K (11e10e 4Kiciio) U UTOTOBBIN pa3Mep BKJIaa S (BEMECTBEHHOE YUCTIO).

While16. CriopTcMeH-JIBKHUK Hadal TPEHUPOBKH, MPoOekaB B MEPBHINA JeHb 10 KM.
Kaxxnplil cnepyromuii 1eHb OH YBEJIMYUBAJ JJIMHY IIpobera Ha P MpOLEHTOB OT
npobera npeasiaymero aus (P — BemectBeHHoe, 0 < P < 50). [lo nannomy P
OTIPEJIENIUTh, TTOCJIE KAKOTO JHS CyMMapHBI MpoOer JbIKHUKA 32 BCE THU Tpe-
BbIcUT 200 KM, U BBIBECTH HaMJICHHOE KOJMYECTBO AHEH K (11emoe) u cymmap-
HBIN poder S (BeleCTBEHHOE YUCIIO).

While17. dano nenoe uncimo N (> 0). Micnonb3ys onepanuu ASICHHUS HAILEIO U B3sI-
THS OCTaTKa OT JICJICHHUS, BBIBECTH BCE €ro mudpsl, HAUMHASA C CaMOW MpPaBOi
(pa3psiga equHuUI).

While18. dano nenoe uncimo N (> 0). Micnonb3ys onepanuu ASICHHUS HALETO U B3sI-
THS OCTATKa OT JCJICHUS, HANTH KOJIMYECTBO U CYMMY ero 1udp.

While19. ano nenoe uncimo N (> 0). Micnonb3ys onepanuu ASICHHUS HAIIEIO U B3sI-
THSL OCTAaTKa OT JEJICHHS, HAWTH YHUCIIO, TOJYyYCHHOE MPHU MPOYTCHUH unciaa N
crpaBa HaJCBO.

While20. /Tano nienoe yucio N (> 0). C moMoNIp0 onepanuii 1eJIeHrs Haleao U B3s-
THUS OCTAaTKa OT JICJICHUsI ONPEACIUTh, UMEETCs JIM B 3amucu yucia N nudpa «2».
Ecnu umeertcs, To BeiBecTu True, eciau HeT — BbiBecTH False.

While21. JTano nienoe yucio N (> 0). C moMoNIpI0 onepanuii 1eJIeHrs Haleao U B3s-
THSL OCTAaTKa OT JCJICHUS ONPEACIUTh, UMEIOTCS JI B 3alKMCH Yncia N HeUCTHbBIC
udpsl. Econ umerotes, To BeiBectd True, eciu HeT — BbiBecTH False.

While22°. Jlano nemoe uucio N (> 1). Eciu oHO SBISICTCST npocmuvim, TO €CTh HE
UMeEeT TIOJIOKHUTEIIBHBIX JIeIuTeNel, kpome 1 u camoro cedsi, To BeiBecTH True,
nHaue BeiBecTH False.

While23°. Jlansl 1ienble MoaokuTeNbHbIe yncina A u B. Halitn uX naubonrvuiuii 06-
wuti oenumens (HOJN), ucnons3ys aneopumm Eexauoa:
HO/I(4, B) =HOJ(B, A mod B), ecmu B # 0; HO/I(4, 0) = A.
While24. ano nenoe uncmo N (> 1). IlociemoBaTenbHOCTh uucen Puobonauuu Fy
OTIpeNIeNIACTCS CICAYIOIIMM 00pa3oMm:
F1=1, Fzzl, F[(ZFK,2+FK,1, K=3,4,....
[TpoBeputh, sBseTcs i yrciio N uuciom @ubonauuu. Eciu sBiseTcs, TO BbI-
Bectu True, eciim HeT — BhIBecTH False.

While25. /lano nienoe uucio N (> 1). Hatitu nepBoe uncio @udonayun, 6osnpiee N.
(onpenenenue yucen Pubonayyu nano B 3aaanuu While24).

While26. /lano nemnoe uncimo N (> 1), sBusromieecs unciaom dubonauun: N = Fy
(onpenenenue yucen Pubonauuu nano B 3aganun While24). Haiitu nensle unc-
na Fx 1 u Fx — nipeasiayiee u nocieayroiiee yrcia Gudbonauyn.



27

While27. Jlano nemnoe uncimo N (> 1), sBusromeecss unciom dubonauun: N = Fy
(onpenenenue uucen @ubonauuu nano B 3amanun While24). Haiitu nenoe uuc-
10 K — nopsankoBbiii Homep yucina Gubdonayuu N.

While28. [lano BemectBerHoe unciio € (> 0). [lociaemoBaTenbHOCTh BEIICCTBEHHBIX

quces Ax OTPEACISICTCS CICTYIOIINM 00pa3oM:
A1=2, A[(=2+1/AK,1, K=2,3,....
Haititu nepBbiii u3 HOMEpPOB K, 1JIsi KOTOPBIX BBITIOJHSIETCS YCIOBUE
|Ax — Ax1| <&,
Y BBIBECTH ATOT HOMED, a Takke yucia Ax | 1 Ak.

While29. [lano BemectBerHoe ynciio € (> 0). IlociaemoBaTenbHOCTh BEIICCTBEHHBIX

quces Ax OTPEACISICTCS CICTYIOIINM 00pa3oM:
A1= 1, A2=2, A[(Z(AK,2+2'AK,1)/3, K=3, 4, oo
Haitu nepBbiii ©3 HOMEpPOB K, 1JIs1 KOTOPBIX BBITIOJHSIETCS YCIOBUE
|Ax — Ax1| <&,
Y BBIBECTH ATOT HOMED, a Takke yucia Ax | 1 Ak.

While30. /laubr nonoxxurenbubie uncia 4, B, C. Ha npsimoyronsHuke pasmepa A X B
pa3MeIIeHO MAaKCUMaJIbHO BO3MOYKHOE KOJWYECTBO KBAJpaToB CO CTOpoHOU C
(0e3 HaymokeHMi). HallTH KOJIMYECTBO KBAapaToB, pPa3MENIEHHBIX Ha MPSIMO-
yroyibHEKe. Onepariui YMHOXKEHHUS U JICJICHUS HE UCIIOIh30BaTh.

10 [locnegoBartenbHOCTU: rpynna Series

Bo Bcex 3amaHUsAX JaHHOW TPYMIBI MPEAONAraeTcs, YT0 UCXOIHBI HAOOp co-
JEP>KUT HEHYJIEBOE YUCIIO AJIEMEHTOB (B YaCTHOCTH, YUciI0 N Bceraa Oonblie HyJIs).
B 3amanusax Ha o0paboTKy HeckoiabKUX HabopoB uucen (Series29—Series40) komuye-
CTBO HAOOPOB K Takke BCET/Ia SBIISETCS HECHYJICBBIM.

Jlist pereHus 3aJaHUil U3 JTaHHOM TPYNIBI CIEAYET HUCIOJIb30BaTh «OJIHOIPO-
XOJIHBIE» alTOPUTMBI, IO3BOJISIOMINE MOTYYUTh TPEOyEeMBblil pe3ybTaT Mociae 0OHO-
KpamHo2o POCMOTpa Habopa MUCXOAHBIX JaHHBIX. OTHOMPOXOAHBIE AITOPUTMBI 00-
Jaa0T BaXXHBIM MPEUMYIIECTBOM: ISl HUX HE TPeOyeTcs XpaHUTh B MaMSITH OJHO-
BPEMEHHO BeCh HAOOp JaHHBIX, TOITOMY IPH MPOTPAMMHON pean3aliu dTUX aJro-
PUTMOB MOXCHO He UCNONb308AMb MACCUBHI.

Series1°. Jlanbl 1ecsATh BEIIECTBCHHBIX uncel. Haiitu ux cymmy.
Series2. [lanbl necsaTh BENICCTBEHHBIX Yrcen. HaliTu ux mpousBecHue.
Series3. [lanbl necsaTh BEeNICCTBEHHBIX yKcels. HaliTu ux cpennee apudmernieckoe.

Series4. [lano nenoe uucio N u Habop u3 N BEIIECTBCHHBIX YKcel. BbIBeCTH CyMMYy
Y TIPOM3BEICHUE YUCEI U3 JaHHOIO Habopa.

Series5. Jlano nenoe yucio N u Ha0op 13 N MOJI0KHUTEIbHBIX BEIICCTBCHHBIX YHCEIL.
BriBecTu B TOM K€ MOPSIKE IEJIbIe YacTH BCEX YMCEN U3 JaHHOTo Habopa (Kak
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BEILIECTBEHHBIE YKCIIa C HYJIEBOW APOOHON 4acThIO), a TAKKE CYMMY BCEX IETbIX
qacTeu.

Series6. Jlano menoe yucio N u HaOop 13 N MOJI0KHUTEIbHBIX BEIICCTBEHHBIX YHCEIL.
BriBecTn B TOM k€ MOpsiake ApoOHBIC YaCTH BCEX YKCEN U3 JAaHHOTO Habopa
(kaK BEIIECTBEHHBIC YMCJIA C HYJIEBOM II€JION YacThlO), a TAaKXKE MPOU3BEIICHUE
BCEX JPOOHBIX YaCTEH.

Series?. [lano nenoe unciao N u HaOop u3 N BEIIECTBEHHBIX Yncesl. BbIBECTH B TOM
e TIOPSIIKE OKPYTJICHHBIC 3HAUCHHUS BCEX YHMCEN U3 JaHHOTO Habopa (Kak Iiesbie
qucia), a TAKKE CyMMY BCEX OKPYTJICHHBIX 3HAUCHUH.

Series8. Jlano nesoe unciao N u Habop u3 N 1enbix yncea. BeIBecTH B TOM K€ T0-
pSAZIKE BCE YETHBIEC YKCIIa U3 JAaHHOTO Habopa U KOJUYECTBO K TaKUX YHUCE.

Series9. Jlano nesoe unciao N u Habop u3 N 1enbix yncea. BeIBecTH B TOM ke T0-
psIKE HOMEpPa BCEX HEUETHBIX YHMCEJ U3 JJAaHHOT'0 Habopa U KoJnuecTBO K Takux
YHUCEN.

Series10. [lano nenoe uncino N u Habop u3 N 1enbix yrceid. Eciau B Habope UMErOT-
Csl TOJIOKHUTENBHBIE YKCIIA, TO BBIBECTH True; B MPOTUBHOM CIIy4a€ BBIBECTHU
False.

Series11. Jlansl nensie ynciaa K, N u Habop u3 N nensix umcen. Eciau B Habope
UMEIOTCSl YMCIa, MEHbIHE K, TO BBIBECTH True; B MPOTHBHOM CIIy4dac BHIBECTH
False.

Series12. [lan HaOOp HEHYJCBBIX LEJIBIX YHCEN; MPU3HAK €r0 3aBEPIICHUS — YHC-
70 0. BbIBECTH KOJIMUECTBO YHCEN B HAOOpE.

Series13. [lan HaOOp HEHYJCBBIX LEJIBIX YHCEN; MPU3HAK €r0 3aBEPIICHUS — YHC-
70 0. BeiBecTH CyMMy BCeX MOJOKUTEIBHBIX YSTHBIX YHCEN U3 JAHHOTO HAbopa.
Ecnu tpebyemsble unciia B Habope OTCYTCTBYIOT, TO BbiBeCTH 0.

Series14. Jlano nesnoe yucio K 1 HaOOp HEHYJIEBBIX IEJIBIX YUCEI; MPU3HAK €To 3a-
BepuieHuss — 4ucio 0. BeiBecTH KOIMYeCTBO YKceN B Habope, MeHbINX K.

Series15°. Jlano nenoe unciio K 1 HA00Op HEHYJIEBBIX IIEIBIX YUCEIT; MPU3HAK €ro 3a-
BepiieHuss — uuciio 0. BeiBect HoMep nepBoro yucia B Habope, Oonbiiero K.
Ecnu takux yucen Het, To BoiBeCTH 0.

Series16°. Jlano nenoe unciio K 1 HaOOp HEHYJIEBBIX IEJbIX YHCEN; IPU3HAK €ro 3a-
BepuieHuss — uucio 0. BpiBecTu HOMEp mocleHero uwucia B Habope,
oomnbiero K. Ecinu Takux uncen HeT, TO BeiBecTH 0.

Series17°. JlaHo BelecTBEHHOE YMCIIO B, mesnoe yucio N u Habop u3 N BEIIeCTBeH-
HBIX YHCEJ, YNOPSAOYEHHBIX MO Bo3pacTaHuio. BwiBecTH 3ieMeHTHl Habopa
BMECTE C YUCJIOM B, COXpaHss yHOpsAI0YEHHOCTh BBIBOJIUMBIX YUCET.

Series18. Jlano menoe uucio N u HaOop u3 N IEIBIX YKCEN, YHOPAIOYCHHBINH 110
BO3pacTaHuio. JlaHHBI HA0OP MOXKET COMEPKaTh OJIMHAKOBBIC JIEMEHTHI. BbI-
BECTH B TOM K€ MOPSIJIKE BCE PA3JIUYHBIC DJIEMEHTHI IAHHOTO Habopa.
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Series19°. Jlano 1ienoe unciao N (> 1) u Habop u3 N 1enbix uncen. BeiBectu Te aite-
MEHTBI B Ha0Ope, KOTOpbIE MEHBIIIE CBOETO JIEBOTO cOocela, U KolnyecTBo K Ta-
KHUX 3JIEMEHTOB.

Series20. Jlano 1enoe yucio N (> 1) u Habop u3 N 1enbix uncen. BeiBecTr Te i1e-
MEHTBHI B HaOOpe, KOTOPhIE MEHBIIE CBOETO MPABOro COCeNa, U KOIU4ecTBO K
TaKUX 3JIEMEHTOB.

Series21°. lano nenoe unciao N (> 1) u Habop u3 N BellecTBeHHBIX unce. [Ipose-
puTh, 00pa3yeT JU JaHHBII Ha0Op BO3PACTAIOIIYIO MOCIEI0BATEIIBHOCTE. Eciu
obpa3syer, To BbIBecTH True, eciii HeT — BbIBecTH False.

Series22. Jlano uenoe yucino N (> 1) u Habop u3 N BellecTBeHHbIX uncen. Eciun
JaHHBI HAOOp 00pa3zyeT yOBIBAMOIIYIO IMOCIEIOBATEILHOCTh, TO BbiBecTH O);
B MPOTHBHOM CJIy4yac BBIBECTH HOMEpP IEPBOrO YHCja, HAPYIIAOMIETO 3aKOHO-
MEPHOCTb.

Series23. lano uenoe uncio N (> 2) u Habop u3 N BeliecTBEeHHBIX uncesa. Habop
HA3bIBACTCS NUI00OPA3HLIM, ©CIU KaXABbIH €ro BHYTPCHHHH 3JEMEHT JIM0O
Oosbiie, TUOO MEHbIIE 000MX CBOMX COCeleil (TO €CTh SBIACTCS «3yOIOMY).
Ecnu manHBIE HaOOp SBISETCS NMUI000Pa3HBIM, TO BhiBeCTH (; B MPOTHBHOM
CJIy4ae BBIBECTH HOMEP MIEPBOTO 3JIEMEHTA, HE SBIISIOIIETOCS 3yOIIOM.

Series24. Jlano uenoe yrciao N u Ha00p U3 N 1EIbIX YHUCE, COACPKAIINN 10 Kpaii-
Hel Mepe /1Ba HyJs. BeiBecTu cymMmy yucesn U3 AaHHOro Habopa, pacroioKeH-
HBIX MEXY MOCJIEAHUMU ABYMsS HYJSIMH (€CIIH MOCIEAHUE HYJIU UIYT NOAPSA,
TO BBIBECTH 0).

Series25. Jlano nenoe uncino N 1 HaOop U3 N LENbIX YHCEll, COACPIKAIINK 0 Kpaii-
Hell Mepe ABa HyJsisl. BeiBecTH cyMMy uucen U3 JaHHOTO Habopa, pacrojoKeH-
HBIX MEXIY MEPBbIM U MOCIEIHUM HyJIeM (€CIu MEepPBBbIA W MOCIEIHUNA HYIH
UAYT noAaps, To BeiBecTH 0).

BnoXeHHble UnKnbI

Series26. [lans nensie unciaa K, N u Habop u3 N BeIIeCTBEHHbIX unced: Ay, Ay, ...,
Ay. BeiBecTu K-e cTeneHnu uncel U3 JaHHOTO Habopa:
A1) (42, .., (AN)"
Series27. [lano nenoe unciao N u Habop u3 N BEIIECTBEHHbIX Yncel: Ay, As, ..., Ay.
BriBectu cnepyroiue yncna:
Ar, (A, oy (A, (AW
Series28. [lano nenoe unciao N u Habop u3 N BEIIECTBEHHbIX uncel: Ay, As, ..., Ay.
BriBectu cnepyroiue yncna:
A", ), ..., (Ana), A
Series29. lansl nensie yncia K, N, a Takxe K HaOOPOB HEIbIX YUcel 1Mo N dJIeMeH-
TOB B Ka)XJJoM HaOope. BriBecTu 00I11yI0 CyMMY BCEX 3JIEMEHTOB, BXOJSIIHNX B
JaHHBIE HA0OPBI.
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Series30. dansl nensie yncia K, N, a Takxke K HAOOPOB HEIbIX YUcel 1Mo N dJIeMeH-
TOB B Kaxa0oM Habope. [ kaxmoro Habopa BEIBECTH CYMMY €T0 3JIEMEHTOB.

Series31. dansl nensie yncia K, N, a Takxke K HaOOPOB HEbIX YUcel 1Mo N dJIeMeH-
TOB B KaxaoM HaOope. Haiitu komuuecTBO HaOOPOB, conepxkaniux yucio 2. Ec-
71 TaKuX HaOOPOB HET, TO BhIBeCTH 0.

Series32. [ansl nensie yncia K, N, a Takxe K HaOOPOB HEbIX YUcel 1Mo N dJIeMeH-
TOB B KaXJ1I0M Habope. s kaxaoro Habopa BEIBECTH HOMEP €ro IepBOro dJie-
MEHTa, paBHOTO 2, uiu yucio 0, eciy B JaHHOM Habope HEeT JBOEK.

Series33. ansl nensie yncia K, N, a Takxe K HaOOPOB HEIbIX YUcel 1Mo N dJIeMeH-
TOB B KakJoM HaOope. i kaxoro Habopa BBIBECTH HOMEP €ro MOCJIECIHETO
aJIEeMEeHTa, paBHOTO 2, Wiau yucio 0, ecau B JaHHOM Ha0oOpe HET JABOCK.

Series34. [lansl nensie yncia K, N, a Takxxe K HaOOPOB IEbIX YUcel 1Mo N dJIeMeH-
TOB B KaxkJ1oM Habope. {15 kakaoro Habopa BBIMOJIHUTD CIIEIYIOIIEE ACHCTBUE:
€CJIM B HabOpe COAEPIKUTCS YHCIIO 2, TO BEIBECTH CYMMY €0 2JIEMEHTOB; €CJIU B
Habope HET ABOEK, TO BbiBecTH 0.

Series35. [lano nenoe uncio K, a Takke K HaOOpPOB HEHYJIEBBIX IIebIX uncel. [1pu-
3HAKOM 3aBepIlCHUs KaKI0ro Habopa seisercs yucio 0. s kaxmoro Habopa
BBIBECTH KOJUYECTBO €0 3JIEMEHTOB. BBIBECTH Tarke o0IIee KOJIUYECTBO dJIe-
MEHTOB BO BCEX Habopax.

Series36. [/lano memoe umciao K, a takke K HaOOpOB HEHYJEBBIX ILEIBIX YHCEIL.
Kaxapiii HaOOp COACPIKUT HE MEHEE JIBYX DJIEMEHTOB, PU3HAKOM €0 3aBepiiie-
Hus sBisiercss yucio 0. Halitu koiaudecTBO HAOOPOB, JIEMEHTHI KOTOPBIX BO3-
pacraror.

Series37. Jlano nemoe umciao K, a takke K HaOOpOB HEHYJEBBIX ILEIBIX YHCEIL.
Kaxipiit Ha0Op COAEPIKUT HE MEHEE JBYX DJIEMEHTOB, IPU3HAKOM €T0 3aBepIlie-
Husl sBisercst ynciao 0. Haliti konmvecTBO HAOOPOB, JIEMEHTHI KOTOPBIX BO3-
pacTaroT WK yObIBAIOT.

Series38. [lano memoe umciao K, a takke K HaOOpOB HEHYJEBBIX ILEIBIX YHCEIL.
Kaxaplii Ha0Op COACPIKUT HE MEHEE JIBYX DJIEMEHTOB, IPU3HAKOM €0 3aBepiie-
Hus sBisieTes gucio 0. s kakaoro Habopa BBIMOJIHUTD CIIEIyIOIIee qeHCTBHUE:
€CJIM 3JIEMEHThI Habopa BO3pPACTalOT, TO BBIBECTH 1; €CIIM 3JIEMEHThI Habopa
yOBIBAIOT, TO BBIBECTH —1; €ClIM 3JIEMEHTBhI HaO0Opa HE BO3pacTaroT U He yObIBa-
10T, TO BbIBeCTH 0.

Series39. [lano memoe umciao K, a takke K HaOOpOB HEHYJEBBIX ILEIBIX YHCEIL.
Kaxxp1it Habop COACP)KUT HE MEHEE TPEX JIEMEHTOB, IPU3HAKOM €TI0 3aBepIlie-
Hug sBisgetcs uuciao 0. Haiitu komruecTBo muinoo0pa3HbIXx HAOOpOB (ompeaere-
HUE MUJI000pa3HOTro Habopa AaHo B 3aaHuu Series23).

Series40. [/lano nemoe umciao K, a takke K HaOOpOB HEHYJEBBIX ILEIBIX YHCEIL.
Kaxxaplii Habop COMEePIKUT HE MEHEE TPEX JIEMEHTOB, MPU3HAKOM €ro 3aBepIiie-
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Hus sBisieTcst yucio 0. s kakaoro Habopa BBIMOJHUTE CIIENyIONIee TeHCTBHE:
eciau HaOop sBJISICTCS MIJIOOOpa3HbIM (CM. 3amaHue Series23), TO BBIBECTH KO-
JUYECTBO €T0 AJICMEHTOB; B IPOTHBHOM CJIydac BBIBECTH HOMEpP IEPBOTO dJie-
MEHTa, KOTOPBIA HE SBISICTCS 3yOIIOM.

11 Tpouenypbl U PyHKUMK: rpynna Proc

11.1 [lpouedypski ¢ HUCI08bIMU NMapamempamu

Proc1. Omucats nporienypy PowerA3(A4, B), BBIUUCISAIONIYIO TPETHIO CTEMEHb YKCNa A ¥ BO3BPAIIAIOIIYIO ¢ B mepe-
MeHHOU B (A4 — BXOJHOMW, B — BBIXOJHOI apameTp; 00a mapamerpa sBJISIOTCS BemecTBeHHbIME). C oM OLIbI0
9TOI MpoleaAyphl HAlTHU TPETbH CTENEHU MATH JaHHBIX YHCE.

Proc2. Omnucats npouenypy PowerA234(4, B, C, D), BBIYHCISIFONLYIO BTOPYIO, TPETHIO U YETBEPTYIO CTEIEHb Yucia A
Y BO3BPAIIAOIIYIO 3TH CTEIIEHH COOTBETCTBEHHO B nepeMeHHbIX B, C u D (A — BxoaHoi, B, C, D — BBIXOIHBIC
rapamMeTphbl; BCe MapaMeTphl SBISIOTCS BenlecTBEHHBIMH). C OMOIIBIO 3TOM MPOIEyphl HAWTH BTOPYIO, TPETHIO
1 4ETBEPTYIO CTENEHb ISATH JaHHBIX YUCEe.

Proc3. Omucats npouenypy Mean(X, Y, AMean, GMean), BHIYUCISIONIYIO cpednee apupmemuyeckoe AMean = (X +

Y)/2 u cpednee ceomempuueckoe GMean ==~/ X +Y npyx nonoxurensusix uncen X u ¥ (X u Y — BXOIHBIE,
AMean

n GMean — BBIXOIHBIE MapaMeTpbl BelmlecTBEHHOro tuma). C MOMOLIBI0 ATOH NPOLEAYyphl HAHTH cpelHee
apudmMeTHuecKoe U cpeHee reomerprueckoe 1 map (4, B), (4, C), (4, D), ecnu nanwl 4, B, C, D.

Proc4°. Onucars nporenypy TrianglePS(a, P, S), BBIYHCISIONIYIO 10 CTOPOHE ¢ PABHOCTOPOHHETO TPEYTOJIbHUKA €T0

2 .
nepumerp P = 3-a u miomans S= d \/g /4 (a — BXOmHOM, P 1 S — BBIXOTHBIC ITAPAMETPHI; BCE TapaMeTPhI
SIBIISAFOTCS BEIIeCTBeHHbIMK). C TIOMOIIBIO 3TOH MPOIEIypPhl HAUTH IEPUMETPHI U ILIONIAU TPEX PABHOCTOPOH-
HUX TPEYTOJbHUKOB C JAHHBIMU CTOPOHAMH.

Proc5. Onucats npouenypy RectPS(xi, yi, x2, 2, P, S), BEIYUCISIONIYIO IIEpUMETP P ¥ miomans S IpsaMOyrobHUKA CO
CTOpOHAMH, HapaUIebHBIMH OCSAM KOOPAUHAT, [0 KoopauHataMm (Xi, 1), (X2, 12) €ro IpOTHUBOIOIOKHBIX BEp-
LIUH (x1, Vi,
X, YV — BxomHele, P w S —  BBIXOJAHbIE  IapaMeTPhl  BEIIECTBEHHOrO  THIIA).
C MOMOIIBIO ATOM MPOLEAYPhl HAWTH TEPUMETPHI M IUIOMAIN TPEX HMPAMOYTOJIBHUKOB ¢ JaHHBIMHU IPOTHUBOIIO-
JIOKHBIMHU BEPIITHHAMH.

Proc6. Onucats nporenypy DigitCountSum(K, C, S), Haxomsiyto koauuectBo C 1udp HeT0ro moaokKuTeIbHOrO YHC-
na K, a Taxke ux cyMmmy S (K — Bxoanol, C u S — BBIXOJHbIE TapaMeTpsl nenoro tumna). C moMOIIbI0 3TOH
MpOLEAYPHl HAUTH KOJIMYECTBO M CYMMY UMD ATt KaXKI0T0 U3 TSITH TAaHHBIX LEITBIX YHCEIL.

Proc7. Omucats nporieaypy InvertDigits(K), MEHSIOIIYIO TOPSAIOK CIEAOBAHUS UMD [EIOr0 MOIOKUTEIFHOTO YHCIIa
K Ha obpatHblit (K — nmapamerp Leloro Tura, sBJSIFOIIMNCS OJHOBPEMEHHO BXOJIHBIM U BHIXOAHBIM). C momo-
LIBIO 3TOM MPOINEAYPHl IOMEHSATh MOPSJOK ClieNoBaHus IU(p HA OOpaTHBIN Ul Ka)KAOTO U3 ISTH JAHHBIX Iie-
JIBIX YHCEII.

Proc8°. Omcats nporenypy AddRightDigit(D, K), 106aBIsIoNIyio K HeJI0MY HOJIOKUTEIbHOMY Yncy K crpaBa mud-
py D (D — BXOQHO# mapaMeTp LEeNoro THIA, JIeKaluil B nuana3zone 0-9, K — mapameTp 1eJIoro TUIa, sBiso-
HIUHACS OMHOBPEMEHHO BXOJHBIM U BBIXOAHBIM). C MOMOIIBIO 3TOM MPOLEMyphl MOCICIOBATEHLHO JOOABUTh K
naHHOMY unciy K cripaBa qaHHbie UPsI Dy U D, BEIBOJS PE3YIbTAT KaXI0T0 100aBICHHS.

Proc9. Onucats nporenypy AddLeftDigit(D, K), 100aBIsIOIIyIO K HETOMY MOJ0XKHUTETbHOMY Yicay K cieBa muppy D
(D — BXOIHOM TapaMeTp IEJIOr0 THIIA, JSKAIMH B Auanaszone 1-9, K — mapaMeTp IeJIoro THIIA, SIBIISIOIIHNACS
OTHOBPEMEHHO BXOJIHBIM U BBIXOJMHBIM). C IMOMOIIBIO 3TOM MPOIEAYPHI MOCIECIOBATEIBHO J00aBUTh K TAHHOMY
yuciy K crnea ganubie upbl D ¥ D,, BEIBOIS pe3yibTaT KaXXI0r0o T00aBICHUS.

Proc10. Onucarts npoueaypy Swap(X, Y), MEHSIOIIYIO COAEPKMUMOE IepeMeHHbIX X 1 Y (X u Y — BellleCTBEHHBIE Ta-
paMeTpBI, SBJISIONIHECT OJHOBPEMEHHO BXOMHBIMH U BRIXOAHBIMHE). C e MOMOIIBIO /IS TaHHBIX MEPEMEHHBIX A,
B, C, D mnocnenoBaTeIbHO IOMEHATh cofepxumoe ciuenytomux map: 4 uw B, C uw D, B u C
M BBEIBECTH HOBEIE 3HaueHnus A, B, C, D.
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Proc11. Onucats nporenypy Minmax(X, Y), 3aIKCBIBAIOILYIO B IIEPEMEHHYI0 X MUHMUMAIBHOE U3 3HaYeHHd X 1 Y, a B
MEPEMEHHYIO Y — MaKCHMaJIbHOE U3 3THX 3Ha4YeHUH (X U Y — BEIICCTBEHHBIC MapaMeTpPhl, SIBJISIFOIIUECS OJIHO-
BPEMCHHO BXOIHBIMH U BBIXONHBIMH). VICIONB3ysl YeThIpe BBI30BA 3TOH MPOIEIYPHI, HAHTH MUHHMAJIbHOEC U
MaKCUMaJIbHOE u3 JTaHHBIX Yucen A, B,
C, D.

Proc12. Omucate npouenypy Sortlnc3(4, B, C), MEHSIONIYIO COAEPKUMOE MepeMeHHbIX A, B, C TakuM 00pa3oMm, uTo-
OBl MX 3HAYCHUS OKA3aJIUCh YIOPSATOUYCHHBIMH IO Bo3pacTaHuio (A, B, C — BEIICCTBEHHBIC MapaMeTPhI, SBJIS-
FOIIMECsT OJHOBPEMEHHO BXOJHBIMH U BBIXOMHBIMHU). C IOMOIIBIO 3TOH NPOIEIYPhl YIOPSIOYUTh MO BO3pacTa-
HUIO JBa JTAaHHBIX Habopa u3 Tpex qucen: 4, By, C) u (4,
By, ().

Proc13. Onucars nporenypy SortDec3(4, B, C), MEHSIOIIYIO COIEPKUMOE TTIepeMeHHBIX 4, B, C TakuM 00pa3oM, uTo-
OBl MX 3HAYCHUS OKA3aJKCh YIIOPAAOYCHHBIMHU 1O yObIBaHUIO (4, B, C — BeIlleCTBEHHBIC MapaMeTPhl, SBJISIO-
IMeCcsT OJHOBPEMEHHO BXOMHBIMH U BBIXOAHBIMHU). C MOMOIIBIO ATOH MPOIEAYPHl YIIOPSIOYUTh IO YOBIBAHUIO

nBa JTaHHBIX Habopa u3 Tpex YHCel: (44, B, C) i (4,
B,, ().

Proc14. Omucate nponenypy ShiftRight3(4, B, C), BEIIONHSIONUIYIO npasblil YUKAULeCKull cogue: 3HaueHne A mepexo-
IUT B B, 3HaYEHHE B — B C, 3HaUYEHHE C —

B A (A, B, C— BCHICCTBCHHBIC MapaMETPhI, ABJIAIOIIHUCCA OAHOBPEMEHHO BXOAHBIMU U BI)IXOI[HI)IMI/I). C nomo-
IO STOM npoucaypbl BBIITOJTHUTH HpaBBIﬁ I_[I/IKJ'H/I'-ICCKI/Iﬁ CABUI' UIA JIBYX JaHHBIX HaGOpOB n3 TPEX YHCCI: (A],
Bla Cl) u (AZa BZa CZ)

Proc15. Omucate npouenypy ShiftLeft3(4, B, C), BBINONHSIONULYIO €6blll YUKAUYECKUll cO6ue: 3HaueHne A mepexoaurT
B C, 3nauenne C — B B, 3Hauenne B — B 4 (4, B, C — BellecTBeHHbIE MTapaMEeTPBbI, SBJISIOUINECS OTHOBPEMEH-
HO BXOJIHBIMH H BBIXOJHBIMH). C IMOMOIIBIO 3TOM HPOLETYPHI BHITOIHUTD JIEBBIH MUKINYECKHH CABHT JUIS JBYX
JTAaHHBIX HaOOpOB u3 Tpex qucen: (4, By, ) u (4,,
By, ().

11.2 ®yHKUuu ¢ YucrosbIMU riapamempamu

Proc16. Omucate GyHkimo Sign(X) meaoro TUIa, BO3BPAINAIOILYIO I BEIIECTBEHHOro yncia X CIAeayrollue 3Have-
HHS:
-1, ecmu X<O0; 0, ecmm X=0; 1, ecmuX>0.
C noMonipio 3ToH (QYHKIMK HalTH 3HaYeHHe BeIpaxkeHus Sign(4) + Sign(B) Ui JaHHBIX BEIIECTBEHHBIX YUCEIN
AnB.

Proc17. Omucate ¢yukimio RootsCount(4, B, C) memoro TUIa, OMpeessionyl0 KOIHYeCTBO KOPHEH KBaIpaTHOrO
ypasHenus A-x” + B-x + C = 0 (4, B, C — Bemecrsennsie mapametpsl, 4 # 0). C ee MOMOIIBIO HANTH KOJMHUe-
CTBO KOpHEH [UIsl KaXKJI0r0 U3 TPeX KBaJPaTHBIX YpaBHEHHH ¢ TaHHBIMU Kod(duimenTamu. KonnuecTBo KopHei
OIIpE/IeTISTh MO 3HAUCHHUIO Ouckpumunanma: D= B> —4-4-C.

Proc18. Onucare ¢yukimo CircleS(R) BelecTBEHHOrO THIIA, HAXOMAIIYIO IUIOMIAab Kpyra paauyca R (R — Belie-
crBeHHOe). C MOMOIIBIO ATOM (PYHKIIMK HAWTH IUIOMIAAN TPEX KPYroB C JaHHBIMU paauycaMu. ILmommans Kpyra
pammyca R Beraucisiercs o gopmyie S = n-R’. B kauecTBe 3HAYCHHS 7T HCTIONB30BATH 3.14.

Proc19. Omucate ¢pyaknuio RingS(R;, R,) BEIIECTBEHHOTO TUITA, HAXOSIIYIO TUIOIIA(b KOJIbIIA, 3aKIFOUECHHOTO MEXK-
Iy TBYMSI OKPYXKHOCTSIMH C OOILIIMM IIEHTPOM W pajauycamu R, u R, (R; u R, — BemiectBeHHbIe, R > R,). C ee
TIOMOIIIBI0 HAWTH IUIOMAAN TPEX KOJIell, JUIsi KOTOPBIX JAaHbl BHELIHUE W BHYTPEHHHE paanychl. Bocnonb3oBats-
cst opMYIIOi TIIOMmAnK Kpyra paguyca R: S = nR>. B kauecTBe 3HAYCHHS 7T HCIIONB30BATh 3.14.

Proc20. Omucats ¢ynknuto TriangleP(a, /), HaXOMAIIYIO TEpUMETP paBHOOESAPEHHOTO TPEYTOJIbHUKA TI0 €r0 OCHOBA-
HUIO @ ¥ BBICOTE /1, IPOBEJICHHON K OCHOBaHHMIO (¢ U i — BemiecTBeHHbIe). C moMomipto 3Tol GpyHKIUM HaWTH
TIEpPUMETPHI TPEX TPEYTONBHUKOB, Ul KOTOPHIX JaHbl OCHOBAHUS U BBICOTHI. J[i1s HaXox/1eHns: OOKOBOH CTOPO-
HBI b TPEyroJabHUKA HCIOIB30BaTh meopemy [lugazopa:

b= (al2)* + K.

Proc21. Onucars Gpyukuuio SumRange(A4, B) 1eI0ro THIa, HaXOIAIIYI0 CyMMY BCEX ILIENBIX YUCENT OT A 10 B BKIIIOYH-
tenbHO (A u B — ueneie). Ecim A > B, To ¢yHkiust BozBpamaer 0. C NOMOIIBIO 3TOH (GYHKIIMNA HAWTH CYMMBI
yucell oT A 1o B u ot B 1o C, ecniu nanwl uncna A, B, C.

Proc22. Onucare ¢yuximro Calc(4, B, Op) BEMIECTBEHHOrO TUIIA, BHIMOIHAIOIIYIO HA HEHYJIEBBIMH BEIIECTBEHHBIMU
yrciaamMu A U B omHy u3 apu)METHYSCKHUX ONepaluii 1 BO3BPAIIAIOIILYIO €e pe3yabTaT. Bu omepamnuu onpee-
JIAeTCs 1ebIM mapaMeTpoM Op: 1 — BBIUWTaHUE, 2 — YMHOXCHHUE, 3 — JICJICHUE, OCTAJIbHBIC 3HAUCHUS —
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cnoxxenne. C momonipto Calc BHIIOMHUTE ISt TaHHBIX A U B orepaliyu, ornpeaenseMble JaHHBIMH LEeNbIMA V),
Ny, N.

Proc23. Omucats dymkimio Quarter(x, y) HeI0ro THIMA, OMPEACISIONIYI0O HOMEP KOOPJAWHATHONW YeTBepPTH, B KOTOPOit
HAaXOJIUTCSI TOUKA C HEHYJIEBBIMH BELIECTBEHHBIMH KOOpHHATAMU (X, ¥). C moMolpto 3Toi QyHKIUM HAHTH HO-
Mepa KOOPIUHATHBIX YeTBEPTEN AJI TpeX TOUEK C JaHHBIMU HEHYJIEBBIMU KOOPAUHATAMH.

Proc24. Onucats dyukimio Even(K) moruyeckoro Tuma, Bo3Bpaimaromiyto True, eciu nenbiid mapamerp K sBiseTcs
4yeTHbIM, U False B mpotuBHOM ciydae. C ee MOMOIIbIO HANTH KOJIMYECTBO YETHBIX YKcell B Habope u3 10 memnbix
YHCeL.

Proc25. Onucars ¢yuknuio IsSquare(K) normdyeckoro Ta, Bo3Bpaiarontyio True, eciau 1ensiii mapamerp K (> 0)
SIBJISICTCSI KBAPATOM HEKOTOPOro Iienoro uucia, U False B mpotuBHOM ciydae. C ee MOMOIIBIO HAWTH KOIHYe-
CTBO KBaJpaToB B Ha0ope u3 10 HEeNbIX MONOKHUTENBHBIX YHUCEL.

Proc26. Onucars ¢yukimio IsPower5(K) sornueckoro Tuma, Bo3Bpamiarornyio True, eciu 1ensiii mapamerp K (> 0)
SIBIISIETCS CTeTleHbo uucia 5, u False B mporuBHOM cirydae. C ee OMOIIBIO HAMTH KOJTMYECTBO CTEIIEHEH dncia
5 B HaOope 3 10 HeNbIX MOJIOKUTENBHBIX YHCEI.

Proc27. Onucars Gpyukuuio IsPowerN(K, N) noruueckoro Tuia, Bo3Bpamiamoilyto True, eciau 1esiii mapamerp K (> 0)
SIBIIICTCS cTeneHbto unciaa N (> 1), u False B mporusHoM citydae. Jlano urcio N (> 1) u Habop u3 10 memsix mo-
noxuTenbHbIX yrceln. C momonipio ¢pynkiyu IsPowerN HaiiTi komuuecTBO cTenenei yrcna N B JTaHHOM Habope.

Proc28. Omucats dyskiwmio IsPrime(N) jsormdeckoro Tuma, Bo3Bpaiarolryo True, eciu tensiii mapamerp N (> 1) siB-
JsieTCs IPOCThIM YnciioM, U False B mpoTHBHOM citydae (4ucito, 6ombiiiee 1, Ha3bIBACTCS NPOCbIM, €CITH OHO HE
HMEET IMOJIOKHUTEIBHBIX AenuTesci, kpoMe 1 u camoro cedst). Jlan Hadop u3 10 mensix yucen, oompmmx 1. C
nomoIipio GyHKIuK [sPrime HARTH KOTMYIECTBO MPOCTHIX YHCEN B TAaHHOM Habope.

Proc29. Omucate dynkiuio DigitCount(K) 1eoro THma, HaXOMSI[YI0 KOJTHYECTBO HU(D IETOr0 MOIOKUTEILHOIO
yucina K. Vcnons3ys 3Ty QyHKINIO, HANTH KOMUYECTBO MUMP JUIA KaKAOTrO W3 ISATH JAHHBIX HEIBIX MMOI0KH-
TENBHBIX YHUCEI.

Proc30. Onucars ¢ynkiuio DigitN(K, N) 1ie10ro Tina, Bo3Bpamaronyio N-to mudpy HeIT0ro MojJ0KUTEIbHOr0 YHCIa
K (uudpsl B umciie HyMepyroTcsl cripaBa Haneo). Eciu konuuectBo 1udp B umcie K mMenbiie N, To QyHKIHS
Bo3Bpamiaer —1. JIyis Ka)kIoro U3 mITH JAHHBIX IENBIX MONOKHUTENbHBIX ucel K, K>, ..., Ks BbI3BaTh (QDYHKIIHIO
DigitN ¢ napamerpom N, usmensronmmcs ot 1 1o 5.

Proc31. Omucats ¢yuknuio IsPalindrom(K), Bo3Bpamaromntyto True, eciu mesbii mapamerp K (> 0) sBusercs naiun-
Opomom (TO €CTh €ro 3alliCh YNTAETCS OJMHAKOBO ClIEBa HANPABO U CIIpaBa HayeBo), U False B mpoTuBHOM ciry-
yae. C ee MOMOUIBI0 HANTH KOJINYECTBO MaTMHAPOMOB B Habope n3 10 menbIx MoJoKuTeabHbIX yucen. [Ipu onu-
caHu¥ (QYHKIMH MOXHO UcTionb3oBaTh GyHkiuu DigitCount u DigitN n3 3apanuii Proc29 u Proc30.

Proc32. Onucats ¢ynkiuio DegToRad(D) BelecTBEHHOr0 TUIIA, HAXOSAIIYIO BETUUUHY yIila B pauaHax, eclid JaHa
ero BeiauuuHa D B rpagycax (D — BemectBenHoe uncio, 0 < D < 360). Bocmons30BaThesl CICAYIOIMIUM COOT-
HomenueM: 180° = m panuanoB. B kauecTBe 3HauUeHHs T ucnonb3oBath 3.14. C momomipto pynkumn DegToRad
TIepEBECTH U3 TPAIYCOB B paIUaHbI ISITh IAHHBIX YIJIOB.

Proc33. Omucats ¢ynkmuio RadToDeg(R) BelecTBEHHOrO THITA, HAXOAAIILYIO BETHUMHY Yrila B Tpajaycax, eciii JaHa
ero BennunHa R B pamuanax (R — BemiectBeHHOE yncno, 0 < R < 2-m). Bocnonk30BaThCs CIEIYIOMINM COOTHO-
menneM: 180° = m pagmanoB. B xauectBe 3HaueHus T ucrons3oBath 3.14. C nomompio Gpynkimu RadToDeg
TIepEBECTH U3 PaJANaHOB B IPAIYyChI IISITh JaHHBIX YIJIOB.

Proc34. Omucate Gyukmuuio Fact(/N) BelecTBEHHOro THIIA, BEIYUCIAIONIYIO 3HaYeHue gaxmopuana N! = 1-2-...-N (N
> () — mapaMeTp IIeNOro THIIa; BEMIECTBEHHOE BO3BpaIllaeMoe 3HAUEHHE UCIIONb3YeTCs Ui TOro, 4To0sl n3be-
JKaTh HEJIOUYHNCIIEHHOTO MTEPEMOIHEHUS PU OONbIMX 3HaYeHUsX N). C MOMOIIIbI0 3TON (YHKIMHA HAlTH (hakTo-
PHaJIBI IATH JaHHBIX IETBIX YUCET.

Proc35. Omucars Gynkuio Fact2(N) BelecTBEHHOTO TUIIA, BEIYHUCIIAIONLYIO O80UHOU (haKmopua:
N'"'=1-3-5-..."N, ecnu N — HEUETHOE;
N''=2:4-6-...-N, ecnu N — 4JeTHOE
(N > 0 — mapameTp LIEJIOro THIIA; BEIICCTBCHHOE BO3BPAIIAEMOE 3HAUCHHE MCIIONB3YETCs ISl TOr'0, YTOOBI H3-
0eXaTh 1IEIOYUCICHHOTO TIePENOIHEH s PU O0bIIUX 3HaUYeHUsIX V). C MOMOIIbIO 3TOH (DYHKIIUHM HAWTH JIBOW-
Hble (paKTOpUAITBI IISITH JAHHBIX HEIBIX YHCEL.
Proc36. Onucate ¢yukimro Fib(N) 1menoro Tuma, BEIYHUCIAIONTIYI0 N-il 3JIeMEHT HOCIeI0BaTeIbHOCTH yucen Pubonay-
yy Fy, KOTOpas ONMUCHIBACTCS CICAYIONIMMHE (HPOPMYyTaMH:
Flzl, Fzzl, FK:FK,z‘f‘FK,], K:3,4,....
Hcnonp3ys ¢pyuknuio Fib, HaliTu mate yncen OuboHaYYH ¢ JaHHBIMU HOMepaMu Ny, N, ..., Ns.
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11.3 [ononHumernbeHble 3adaHusi Ha rpouedypb! U hyHKUUU

Proc37. Omucarp pynknuio Powerl (4, B) BEIIECTBEHHOTO THIIA, HAXOAIIYIO BEJIH-
anny A” o popmyne 4” = exp(B-In(4)) (mapamerpsi 4 1 B — BeleCTBEHHBIC).
B ciiyyae HysneBoro wim oTpunarenbHoro napamerpa 4 ¢pyHkuus Bo3Bpaaet 0.
C nomoripio 3To QYHKIIMU HAWTU CTETICHU AP, BP, CP, eClu JaHbl uncia P, A,
B, C.

Proc38. Omucarp ¢pynknuo Power2(A4, N) BeIeCTBEHHOTO THIIA, HAXOSAIIYIO BEJIH-
YUHY AV (A — BeniecTBeHHBIN, N — 1EJbIN MMapaMeTp) Mo caeayonmmM Gopmy-
Jam:

A’ = 1;
AV=A4-4-...-4 (N comuoxureneii), ecau N> 0;
AV=1/(4-4-...-4) (IN| comroxureneii), ecau N <O0.
C moMoribio 3T0# (HYHKITUN HAUTH A%, 4%, AM ecnn maws! uncna 4, K, L, M.

Proc39. Ucnone3ys pyukmuu Powerl u Power2 (3amanus Proc37 m Proc38), omu-
cath pynkiuo Power3(4, B) BemecTBEHHOTO THUIA C BEIIECTBEHHBIMU IMapa-
MeTpamu, Haxomsutyio A° cienyromum o6pa3oM: ecian B uMeeT HylIeByko 1pob-
HYIO 4acTb, TO BbI3bIBaeTcs ¢pyHkuus Power2(4, Round(B)); B mpoTUBHOM cily-
qae BeI3bIBacTCs GyHKIs Powerl(4, B). C momomibio 3Toil GpyHKuuu Haiitu A,
BP, CP, ecnu gadel uncia P, A, B, C.

Proc40. Onucars ¢ynknuio Expl(x, €) BemecTBeHHOro Tuma (mapaMmeTpsl X, € —
BEILIECTBEHHEBIE, € > (), HAXOAIIYIO NPUOTHUKEHHOE 3HAUCHUE (DYHKITUU eXp(X):

exp(x) =1 +x+x7QD+x/B) + ...+ x"(n) + ...
(n! =1-2-...-n). B cymme yuuThiBaTh Bce ciaraeMbie, Oosbiine €. C MOMOIIbIO
Expl HaiiTu npubaMKeHHOE 3HAYEHHE SKCIIOHEHTHI ISl JAHHOTO X MPHU MIECTH
JTAaHHBIX €.

Proc41. Omnucare ¢ynkmuio Sinl(x, €) BemEeCTBEHHOrO TUIa (apameTphl X, € —
BEILIECTBEHHEBIE, € > (), HAXOAUTYIO MPUOIUKEHHOE 3HaUeHUE QYHKIIUU Sin(x):
sin(x) =x —x /3N + X /(5D — ... + (D)X nr D) + .
B cyMMme yuuThIBaTh BCE Cliaraémsbie, MOJYJIb KOTOPBIX OoJblie €. C MOMOIIbIO
Sinl HaliTH TpUOIMIKEHHOE 3HAUYCHHE CUHYCA JUIS JAHHOTO X IMPHU IIECTH JaH-
HBIX €.

Proc42. Onucate gynkiuio Cosl(x, €) BEeIeCTBEHHOr0 TUMa (TTapaMeTphl X, € —
BEILIECTBEHHBIE, € > (), HAXOAIILYIO MPUOIUKEHHOE 3HAUCHUE QYHKIIUU COS(X):
cos(x) =1 —x¥/Q2D) + x4 — ... + 1) x*"(Q2n)) + ... .
B cymMe yuuThIBaTBH BCE cllaraeMblie, MOAY/Ib KOTOPBIX 00sbIe €. C MOMOIIBIO
Cosl HaiiTh TpuOIMKECHHOE 3HAYECHWE KOCHHYCA JUIA JAaHHOTO X IPHU IECTH
JTaHHBIX €.
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Proc43. Onucars pynkmuio Lnl(x, €) BemecTBeHHOTO THa (TIapaMeTphl X, € — Be-
niecTBeHHsbIe, [x| < 1, € > 0), HaxoAUIyI0 NMPUOIMIKEHHOE 3HAYCHHE (DYHKIINH
In(1 + x):
In(l +x)=x—-x*2+x3— ...+ ()" n+D) + ...
B cymme yuuThIBaTh BCe ciaraeMble, MOAYIb KOTOPBIX Oobiie €. C MOMOIIbIO
Lnl naiitu npuGnuxenHoe 3Hadyenue In(1 + x) ajist 1aHHOTO X MPHU IIECTH JaH-
HBIX €.

Proc44. Onucate ¢pynknmio Arctgl(x, €) BemecTBeHHOro Thma (mapameTpsl X, € —
BEILIECTBEHHBIE, [x| < 1, € > 0), HaXOAALIYyI0 MPUOJIMKEHHOE 3HaUeHHE () YHKIIUU
arctg(x):

arctg(x) =x —x/3 +x°/5 — ... + (1) x> Qnt D) + ... .
B cymme yuuThIBaTh BCe ciaraeMble, MOAYIb KOTOPBIX Oobiie €. C MOMOIIbIO
Arctgl HaliTu npuOIMKeHHOE 3HadeHue arctg(x) aJig AAHHOTO X MpPU IIECTH
JaHHBIX €.

Proc45. Onucars pynkiuio Powerd(x, a, €) BEIIeCTBEHHOr0 THIIA (TApaMeTphI X, d,
€ — BellleCTBeHHBIE, |x| < 1; a, € > 0), HaxXOAAIIYIO MPUOIMKEHHOE 3HAUCHUE
byukum (1 + x)*:

(A+x)"=1+ax+a@1)xQ)+ ... +a(a1)....(a—nt1)x"/(n) + ....
B cyMMme yuuThIBaTh BCe cllaraeMble, MOIYJb KOTOPBIX OoJibie €. C MOMOIIBIO
Power4 naiitu npubnmkennoe 3uadenue (1 + x)* 1 JaHHBIX X U @ [IPH IIECTH
JTaHHBIX €.

Proc46. Onucate ¢pynkuuro NOD2(A, B) 1menoro Tura, HaXOIANIYIO HAuOOIbuiull
oowuit oenumens (HOJL) ABYX 1EBIX MOTOXKHUTEIBHBIX Yucell 4 U B, UCNonb3ys
aneopumm Eexnuoa:

HO/I(4, B) =HOJI(B, A mod B), ecmu B # 0; HO/I(4, 0) = A.
C nomortipio 3ToN QyHKIMH HAWTU HamOoJsbiKe olue aenutenu nap (4, B),
4, O), (4, D), ecnu nanbl uncna 4, B, C, D.

Proc47. Vcnonwssys ¢ynkumro NOD2 u3 3amanums Proc46, ommcate mpoueaypy
Fracl(a, b, p, q), nipeobpa3yrolryio ApoOb a/b k HecokpaTUMOMY BULY p/q (Bce
napameTpbl IpoLeIypbl — LEIOT0 TUMa, @ U b — BXOJIHbIE, p U ¢ — BBIXOJ-
HbI€). 3HAK pe3yJbTUPYIOIIEH ApoOU p/g MPUNIKCHIBAETCS YUCIUTENO (TO €CTh
g > 0). C nomompio Fracl HaliTu HecokpaTuMble IpoOu, paBHbBIE a/b + c/d,
alb + elf, a/lb + g/h (uucna a, b, ¢, d, e, f, g, h nanb).

Proc48. YuutsiBas, 410 HaumeHnvuiee obujee Kpamuoe NBYX IETbIX MOTOKUTEITHHBIX
yucen A u B paBHo A-(B/HO/ (A, B)), rne HOJl(4, B) — HauGonbIuii oOmuii
nemutens A u B, n ucnons3ys ¢yukmuo NOD2 u3 3ananus Proc46, onucathb
¢bynkuuto NOK2(4, B) uenoro tuma, HaXosAUIyl0 HaUMEHblIee 00111ee KpaTHOe
yrucen 4 u B. C nomouipto NOK2 HaiiTn HaumeHblIue oOlue KpaTHbIE Hap
(4, B), (4, O), (4, D), ecnu nauwl uncina 4, B, C, D.
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Proc49. YuuteBas cootnomenne HOJ(A4, B, C) = HOA(HO/(4, B), C) u ucnomns-
3y pynkuuio NOD2 u3 3amanus Proc46, onucats pynkiuio NOD3(4, B, C)
LEJI0ro TUMAa, HAXOASAIIYI0 HAaMOOIBIINI OOLIUI JENUTENb TPEX 1EeNIbIX TOI0XKH-
TenbHbIX yncel 4, B, C. C nomMoIpio 3Toi QPyHKIIMN HATH HAauOOJbIINE 00IIHe
nenutenu Tpoek (4, B, C), (4, C, D) u (B, C, D), ecnu nansl uucna 4, B, C, D.

Proc50. Omwmcarp npouenypy TimeToHMS(7, H, M, S), onpeaensronIyto o Bpeme-
Hu T (B ceKyHJIlax) cojeprKalieecs B HEeM KOJIMYecTBO 4yacoB H, MuHyt M u ce-
kyHa S (T — BxoaHoit, H, M u S — BBIXOJIHbIE MapaMeTphl Leaoro tumna). HMc-
MOJIb3Ys 3TY MPOLEAYPY, HAUTH KOJIMYECTBO YaCOB, MUHYT U CEKYHJ AJI MATH
JAHHBIX OTPE3KOB BpeMenu 17, 1, ..., Ts.

Proc51. Omnucates nponenypy IncTime(H, M, S, T), kotopas yBenuumuBaet Ha 1 ce-
KyHJ] Bpemsi, 3ajjanHoe B yacax H, munyrtax M u cekynnax S (H, M u S — Bxon-
HBIC U BBIXOJHBIE IapaMeTpbl, I — BXOJHOM MapaMeTp; BCE IapaMeTpbl — Lie-
Jble ToJIoKUTENbHBIE). Jlano BpeMs (B yacax H, MunyTtax M, cekyHnax S) u ue-
noe yucio 7. Ucnonw3ysa npouenypy IncTime, yBenuuuth ganHoe Bpemst Ha T
CEKYH/l U BBIBECTH HOBBIE 3HaueHus H, M, S.

Proc52. Onucare pynkiuto IsLeapYear(Y) sorudeckoro tuma, KOTopasi BO3BpamacT
True, ecau rox Y (11e10€ MOJOKUTEIBLHOE YHCIIO) SBISETCS BUCOKOCHBIM, U
False B npotuBHOM ciydae. BoiBectu 3Hauenue ¢pynkiuu IsLeapYear nns nsatu
JAHHBIX 3HaUYCHUN napameTpa Y. BucokocHvim CUUTACTCS TOJ, ACHsAUIUiCS Ha 4,
3a UCKJIFOUYEHHEM T€X roAoB, KoTophlie faendarcs Ha 100 u e nenstcsa Ha 400.

Proc53. Ucnonwsys dynknuro IsLeapYear u3 3amanus Proc52, onwmcath GyHKIHIO
MonthDays(M, Y) uenoro Tuma, KOTopas BO3BpallaeT KOJMYECTBO THEU IS
M-ro mecsima roga Y (1 < M <12, Y > 0 — nensie uucna). BeiBecTn 3HaUeHUE
dbynkiuu MonthDays ayist nanHoro rona Y u mecsues M, M,, M.

Proc54. Ucnone3ys ¢pyuaknuio MonthDays u3 3amanus Proc53, onucats npoueaypy
PrevDate(D, M, Y), kotopas mo uHpopMaluuu o0 NpaBUIBHOW JaTe, BKIIIOYAIO-
uieit nenb D, Homep Mecaua M u ron Y, onpenenser npeablayulyto aary (mapa-
METpHI Lesoro tuna D, M, Y aBAsSIOTCS OJHOBPEMEHHO BXOAHBIMU M BBIXOIHBI-
Mmu). [Ipumenuts nponeaypy PrevDate k TpeM UCXOIHBIM JaTaM U BBIBECTH IO-
Jy4YEeHHbIEC 3HAYEHUS NMPEIbIAYIINAX aT.

Proc55. Hcnonw3ys ¢pynkmmo MonthDays u3 3amanus Proc53, onucats npouenypy
NextDate(D, M, Y), kotopas no uHpopmMaluud O MPaBUWIbHON JaTe, BKIIOYAIO-
mei neHs D, Homep Mecsina M u rox Y, onpenenser cienyromyro aaTy (mapa-
METpHI Lesoro tuna D, M, Y aBAsStOTCS OJHOBPEMEHHO BXOAHBIMU M BBIXOJHBI-
Mmu). [Ipumenuts npouenypy NextDate Kk TpeM UCXOIHBIM JJaTaM U BBIBECTH IO-
Jy4YEeHHbIE 3HAYEHUS CJICTYIOINX JaT.

Proc56. Onucate ¢pyuakumio Leng(xy, V4, X3, Vp) BEIIECTBEHHOT'O THIIA, HAXOSAITYIO
JUTMHY O0Tpe3ka AB Ha IIOCKOCTH 10 KOOPIUHATAM €TI0 KOHI[OB:
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ABI = \(x, = %,)" + (4= 7s)
(X4, V4, Xp, yp — BellleCTBeHHBbIC TapameTphl). C MOMOIIBIO ATON (YHKIUU
HalTH AuHbI 0Tpe3koB AB, AC, AD, ecnu ganbl KoopauHaThl Touek A, B, C, D.

Proc57. HUcnonw3ys ¢dynaknuio Leng u3 3amganus Proc56, ommcath (yHKIHIO
Perim(x4, ¥4, Xp, VB, Xc, V) BEIIECTBEHHOT'O THUIIA, HAXOJAIIYIO TIEPUMETP Tpe-
yroinbHuka ABC 1o KoopJauHATaM ero BepiuuH (X4, V4, Xa, Vs, Xc, Yo — Bellle-
CTBeHHbIe TlapaMeTphl). C MOMOIIBI0 ATON (YHKIMH HAWUTH MEPUMETPHI Tpe-
yronbHUKoB ABC, ABD, ACD, ecnu nanbl KoopauHatsl Touek A, B, C, D.

Proc58. Ncnonb3ys dynknuu Leng u Perim u3 3amanuii Proc56 u Proc57, onucath
bynkauto Area(x, V4, Xg, VB, Xc, Yc) BEIIECTBEHHOTO THIA, HAXOISAUIYIO ILIO-
maab Tpeyronbauka ABC no ¢popmyre

Sisc=p-(p ~|4B))-(p-]4C])-(p~|BC)),
rae p — noaynepumemp. C MOMOIIBIO 3TOM (PYHKIMHM HAWTH TUIOIIAIUA Tpe-
yronbHUKoB ABC, ABD, ACD, ecnu nansl KoopauHatsl Touek A, B, C, D.

Proc59. Ucnonp3ys pynknuu Leng u Area u3 3aganuii Proc56 u Proc58, onucath
dbynkmuto Dist(xp, yp, X4, V4, Xp, Yp) BEIIECTBEHHOTO THIA, HAXOISAIIYIO PACCTO-
sauue D(P, AB) ot Touku P no npsimoit AB 1o ¢popmyiie

D(P, AB) = 2'SPAB/|AB|,
rae Spyp — mIoniaar TpeyrojibHuka PAB. C noMompl0 3TOH (QPyHKIMH HAWTH
pacctosinug oT Touku P 1o npsimbiXx AB, AC, BC, eciy 1aHbl KOOPAUHATHI TOUEK
P, A4, B, C.

Proc60. Hcmonp3ys dyaknuo Dist w3 3amanms Proc59, ommcats npouenypy
Heights(x4, 4, X5, VB, X, Yo, ha, hp, hc), HAXOASIIYIO BBICOTHI Ay, hp, he Tpe-
yronbHuka ABC (BBIXOJHBIE IMapaMeTpbl), MPOBEJAECHHBIE COOTBETCTBEHHO U3
BepinH A, B, C (MX KOOpAWHATHI SBJISIIOTCS BXOJAHBIMU MapameTpamu). C 1o-
MOUIBIO 3TOM MPOLIEAYPHl HANTH BBICOTHI TpeyronbHukoB ABC, ABD, ACD, ec-
7Y TaHbl KoopaAuHaThI Touek 4, B, C, D.
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