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[Mpegucnosune

Jlanabie MeToanueckue ykazanus coaepxkar GopmymupoBku 1000 yueOHBIX 3a-
JAHWW, OXBATHIBAIOIMX BCE TEMbl 0A30BOTO Kypca MPOrpaMMHUPOBAHUS: OT CKAJISAp-
HBIX THUIIOB W YIPaBISAIONIMX ONEPATOPOB JO COCTAaBHBIX CTPYKTYpP JAHHBIX, PEKYp-
CHUBHBIX QJITOPUTMOB U yKa3aTeyeu.

3ajaHusl COCTABJICHBI C YUYETOM OIbITa MPOBEACHUS MPAKTUYECKUX 3aHATHM IO
POrpaMMHPOBAHUIO HA MEXaHUKO-MaTeMmaTuyeckoM ¢akyibrere PocToBckoro ro-
Cy/JapCTBEHHOI'O0 YHUBEPCUTETA, a Takke Ha OTKphITOM (hakynbreTe PI'Y (komrbro-
TEpHBIE KYPChI JUIsl CTapluieKIacCHUKOB). [Ipu pazpaboTke 3agaHuil ObUTH MCTIOIB30-
BaHbl MaTepualibl mocoouit [1-10] (cmucok auTepaTypbl NPUBOJIUTCS B TPEThEH, 3a-
KIIFOUUTEIIPHOW YaCTH YKa3aHHi).

3ajaHusi OpPUEHTUPOBAHBI HA A3BIKU, TPAJAUIIMOHHO UCMOJb3yEMbIE NPU HaYallb-
HOM oOydeHun mporpammupoBanuto: Pascal, C++, Basic. Bmecte ¢ Tem, ans pere-
HUsl OOJIbIIIEH YaCTH 3a/IaHU MOKHO NMPUMEHSATh W JAPYTHE S3bIKH, Hampumep, For-
tran wim Java. [lpu popmynupoBke 3amaHNil HE MUCHOIB3YIOTCS MOHSATUS M WMEHA,
cnenupuyIecKue Il KOHKPETHOTO S3bIKa MPOTpaMMHUPOBAHUS.

Nmeercs 18 rpynn 3amanuii, Kakaas U3 KOTOPHIX CHAOXKEHA OCOOBIM MMEHEM
(Hymepalus 3aIaHui SBJISIETCS HE3aBUCUMOMN B KaXI0M TpyIIie):

e «BBox M BBIBOJ IaHHBIX, OllepaToOp MpucBauBaHus» (rpymnmna Begin,

40 3amanuii);

o «Ilemsie uncnay (rpynma Integer, 30 3ananuii);

e «Jlormueckue Beipakenus»» (rpymnmna Boolean, 40 3ananwii);

e «YcnoBHbii oneparopy (rpymma If, 30 3axanuii);

¢ «Omepatop BeiOOpa» (rpynma Case, 20 3aganuii);

o «Iluxn ¢ mapamerpom» (rpynma For, 40 3agannii);

o «Iluxi ¢ ycnouem» (rpymma While, 30 3amanuii),

o «JlocnemoBarenbsHoCcTH» (rpymna Series, 40 3axanuii);

o «IIpouenypsl u pynkuun» (rpynma Proc, 60 3ananmii);

o «MuHUMYMBI U MakcUMyMbI» (Tpynma Minmax, 30 3axanuii);

o «OnHoMepHbIe MaccuBbly (Tpynma Array, 140 3axanmii);

e «/IBymepHbIe MaccuBHI (MaTpwuIbl)» (Tpymma Matrix, 100 3amxanuii);

e «CumBoibl 1 cTpokm» (rpymmna String, 70 3amanuii);

¢ «/IBonuHblc (TUNIM3MpOBaHHbIC) (haeD (rpymnma File, 90 3ananwii);

o «TekctoBbie (aiuby (rpynma Text, 60 3axanuii);



e «CocTaBHbIC THIIBI JaHHBIX B Ipolieaypax u GpyHKnusx» (rpymnma Param,
70 3ananmii);

o «Pexypcus» (rpynmna Recur, 30 3aganmnii);

o «YKazaTenu U IUHAMUYECKUe CTPYKTYPHI JaHHBIX» (Tpymma Dynamic,
80 3agaHuii).

N3-3a Gonbiioro o0bema 3ajauHuK pa3out Ha Tpu vactu. [lepBas gactb conuep-
KHUT 3A0AHUS HAYATbHO20 YPOGHSL, TIOCBSIICHHBIC CKAIIPHBIM TUTIAM JTaHHBIX, YIIPaB-
JISIFOIIMM OTIEpaTopaM M pa3paboTKe Mpoueayp W (pyHKIHHA ¢ YUCIOBBIMH IapameT-
pamu (ot rpynmbsl Begin mo rpymnmel Proc BkirounTeabHO); BTOpas U TPEThS YacTH
COJEPIKAT 3a0aHUsl 6MOPOL CMyNneHu, CBI3aHHbIC, B OCHOBHOM, C U3YYCHUEM COCTaB-
HBIX THIIOB JaHHBIX (BTOpas 4acTh cojaep kT 3amanus rpynn Minmax, Array,
Matrix, String, File, a TpeTsst — 3amanus ocraBmmxcs rpynim: Text, Param, Recur,
Dynamic).

s 6onee 3pPeKTUBHON OpraHM3aMK MPAKTHKYMa 10 MPOTPAMMHUPOBAHUIO
aBTOpOM pa3paboTaH snexkmponuwiii 3a0aunux Programming Taskbook, sxiro-
JaroIIUK BCE 3aJ[aHVsI, TPUBEICHHBIC B JAHHBIX METOAMYCCKHUX YKa3aHUSIX.

B3amaunuk Programming Taskbook mpenocraBisieT ydarmmmcs CleAyromie
BO3MOXHOCTH:

e 0TOOpaKCHHE Ha IKPAaHE TEKCTA 3aJaHUS U CBA3aHHBIX C HUM JIAHHBIX;

® JICMOHCTpAIIUs MIPABMIBHBIX PE3YJIbTATOB IS KaXKIOTO 3a/IaHus;

® IIPEO0CTaBJICHUE HCXOIHBIX JAHHBIX MTPOrPaMMe ydaIierocs;

® JIOTIOJIHUTENBHBIN KOHTPOJIb 3a OTEepaIlisiIMi BBO1a-BbIBOIA;

® TIPOBEpKa MPAaBUILHOCTH PE3YyJIbTaTOB, TIOJYYECHHBIX MPOTPAMMON;

® 3amuch B 0COOBIN (haiin pe3yrbmamos uHOOPMAITUN O KaKJOM TECTOBOM HC-
NBITAHUHU TIPOTPAMMBIL;

® pErucTpanus 3a7aHus KaK BBIIOJHEHHOTO IOCJE HAJUIekKAIIero KOJIMYSCTBA
YCHEUIHBIX TECTOBBIX UCIBITAHUN MPOTPAMMBI, HPOBEOEHHBIX NOOPSIO.
BaxHoit 0COOCHHOCTBIO AJIEKTPOHHOTO 3amadynuka Programming Taskbook
SIBIIIETCSl €T0 HE3aBHUCHMOCTh OT KOHKPETHOTO SI3bIKa M CHUCTEMBI IPOTPaMMHUPOBa-
Hus. Ero Bepcus 4.1 (mocnenuss Ha MOMEHT ONyOJIMKOBaHMS JaHHBIX YKa3aHUM) TO-
3BOJISICT BBHITIOJIHATH 3adaHus B cucteMax Borland Pascal 7.0 (mms DOS), Borland
Delphi 3.0-7.0, Borland C++Builder 4.0-5.0, Microsoft Visual C++ 6.0, Visual
Basic 5.0-6.0 (6e3 rpynmsl Dynamic, mockoyibky B si3bike Basic HeT ykaszaTeneit).
Kpome Toro, 3amagyHMK MOXKET HCIIONB30BAThCS COBMECTHO C Y4eOHOH cHcTeMOit
nporpammupoBanus Pascal ABC, paspaborannoii C. C. Muxankosudem (cm. [11]).
Hcnonp30BaHUE JIIEKTPOHHOTO 3aJlaYHMKA CYIICCTBCHHO YCKOPSET MPOIECC
BBIIMIOJTHCHHS 3aJaHHM, TaK KaK W30aBIJIICT yYallerocs OT JONOJHUTCIBHBIX YCUIIAN
M0 OpPTraHW3alliy BBOJIA-BBIBO/IA, YTO OCOOCHHO yMOOHO Mpu 00pabOTKE MAaCCHBOB,
CTpPOK, (ailiIoB U THHAMUYECKUX CTPYKTYp. [IpemocTaBiss ydaniemycsi TOTOBBIC MC-
XOJIHBIC JIAHHBIC, 3a/IAYHHUK aKIICHTHPYET €ro BHUMAaHHE Ha pa3pa0d0TKe M MPOrpamMMm-



HOW pealu3aluyl areopumma PeuieHus 3aJaHus, MpUueM pasHOOOpa3ve MCXOJHBIX
JAHHBIX 00€CIIEUUBAET HAJICKHOE MeCmuposane PEAJI0KEHHOTO aITOPUTMA.

[TomyunTs NeKTPOHHBIN 3anaunnk Programming Taskbook moxHo y ero as-
TOpa, oOpaTUBIIUCH O aapecy mabr@math.rsu.ru. JonomaurensHas uHdop-
MaIus 0 3aJJa9HUKE COJIEPIKUTCS Ha BeO-caiTe

http://ptaskbook.com

[ToxpoOHOE onMcanne MOpsIKa BHITIOTHEHUS 3aJJaHUH C HCTIOJIB30BAHUEM BapH-
aHTa 3amaynuka Programming Taskbook mns si3pika Pascal mpuBoauTcst B KHHATAX
[11, 12]. DT KHATH COIEpPKAT TAKKE YKa3aHUS K BBIIOJHEHUIO 3aJaHUN U PEIICHUS
HEKOTOPBIX 3aJlaHui. B aHHBIX METOAMYECKHX YyKa3aHUSIX (GOPMYIMPOBKH pEIICH-
HBIX 3aJaHUI MOMEYEHBbI CUMBOJIOM «°»; PEIlICHUs 33aJJaHui Ha4YaJIbHOTO YPOBHS Clie-
nyeT uckath B kHure [11], a 3aganuii Bropoit ctynenu — B kaure [12].

1 O630p rpynn 3agaHuu

JIBe mepBbIe TPYIIIbI 3aIaHUH 3HAKOMST C YMCJIOBBIMH THIIAMHU JAHHBIX W OIIC-
parusiMu Haja HUMH. B mepBoit rpynme (Begin) ocHoBHOe BHUMaHue yaeseTCsl BBO-
Iy-BBIBOJY U pabOTe ¢ IEPEMEHHBIMU; B HEH UCIIOJIB3YETCS TOIBKO JTAHHBIC BEIIECT-
BeHHOro THMNa. Bo BTopoii rpynme (Integer) paccmarpuBaeTcst 1eIblii THI U OCOOCH-
HOCTH €T'0 HCITOJIb30BAHUS, B YaCTHOCTH, OTIEPAIUH JCIICHUS HAIICJIO U B3SITHS OCTaT-
Ka OT JICJICHUSI.

Jlanee ClIeqyrOT TpyIIbI 3aIaHAN, TTOCBSIIIIEHHBIC YIPABIISIONUM KOHCTPYKITUSIM
s3pika: Boolean (nmormyeckue Beipakenus), If (ycmosHslii oneparop), Case (omnepa-
Top BeIOOpa), FOr (nuki ¢ mapamerpom), While (rukier ¢ yciioBuem). IpuBeneHHbI#H
NOPSZIOK WX U3YYCHHUS HE SBJSICTCS €AMHCTBEHHO BO3MOXKHBIM. HampuMmep, B si3pIKax
Pascal u Basic cuHTakcuc nukiIa ¢ mapaMmeTpoM He TpeOyeT UCIOIb30BaHMs JIOTUYe-
CKUX BBIPOKEHUH, MO3TOMY I'pymy FOr MOXXHO paccMOTpETh IMEePBOi, U TOJBKO IO-
CJIe ATOr0 MEPEHTH K JIOTHUYSCKUM BBIPAKEHUSM W YCIOBHBIM OlepaTopam (Takou
oIX0/1 ucnojb3yercs B kaure [11]). Cnenyer 3ameTuTs, uto 3amanus rpynmnsl While
noo0paHbl TaKUM 00pa30M, YTO MPHU UX BBIOJHEHUU HE TPeOyeTcs HMCIIOJIb30BaTh
yCIIOBHBIC oreparopbl. [103ToMy Tocie 3HAKOMCTBA C JIOTHYECKUMHU BBIPAKCHUSIMHU
(rpynma Boolean) moxHO cpasy mepeiTd K HCIOJIb30BAaHHIO JIOTHYECKUX BBIpaxke-
Huil B rukiiax (rpynmna While) u auie mocie 3Toro paccMoTpeTh pa3BETBIISIOIIAECS
koHcTpykuuu (rpymmsl If u Case). BoamorkeH Taxke Moaxo, mpu KOTOPOM JIOTHYe-
CKHE BBIPOXKCHHUS M YCIIOBHBIC OIEpaTOPhl U3ydaloTcs COBMeCTHO B rpymre If, mocie
9Yero BBOJMTCS ITOHSATHE JIOTHUSCKOTO THIA JAHHBIX M PAacCMaTPHUBAIOTCS 3aaHHSI
rpynibel Boolean. PaccmoTpenue 3akimounuTebHOM YacTy 3aaHuil rpymmsl For, mo-
CBSIIIICHHON BIIO’KEHHBIM ITMKJIaM, MOXKET OBITh OTJIOKEHO JI0 3HAKOMCTBa ¢ 00paboT-
KOM YHCIIOBBIX TOCJEI0BaTENbHOCTEH (rpyma Series); B 3ToM ciydae 3aJaHus Ha
BJIOXKCHHBIC IUKIIBI U3 TPYIIBI FOr ciemyer paccMOTpeTh HEMOCPEACTBEHHO IEpe]
AQHAJIOTMYHBIMU 33JIaHUSMU TPYIIBI Series.
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Cnenyrole J1Be TPyMIbl 3ananuii — Series (mocienosarenbHoct) U Proc
(mporexyphbl U PYHKIMH) — MOTYT pacCMaTpUBaThCS B JTF000M mopsiike. Llenbro 3a-
JaHWA TPYIIBl Series SBISeTCS O03HAKOMJICHHE C COBMECTHBIM HCIIOJIh30BaHHEM
pa3IMYHBIX YHPABJSIONIMX KOHCTPYKIMHA B aJrOpHTMax OOpPaOOTKH YHCIIOBBIX ITO-
CJIEIOBATEILHOCTEH, B TO BpeMsl Kak IIeJb 3alaHui rpynisl Proc — Hayuuth «obep-
TBIBATh» PA3IUYHbIC AITOPUTMBI B «000JIOYKY» MPOIEAYPHI WiIN (PYHKINU (T0O3TOMY
MHOTHE 3aJlaHus Tpynibl Proc sBistoTcs mpoctoit nepeopMyIMpoBKO# 3alaHui 13
NPEIBIIYIINAX TPYIIT Ha ITPOLISTYPHOMY SI3BIKE).

I'pynma Minmax siBisieTcsi €CTeCTBEHHBIM MPOJIODKEHUEM TpyIIbl Series: B
HEll TaK)Ke PacCMaTPUBAIOTCS AITOPUTMBI 00PaOOTKHM YMCIIOBBIX TOCIIEIOBATEIBHO-
CTCH, OJHAKO B JAHHOW T'PYIIIIEC BCE 3THU aJTOPHTMBI CBS3aHBI C HAXOXKICHHEM JKC-
mpemaibHbLX TIEMEHTOB TOCIIEI0BATEIHPHOCTEH: MUHUIMYMOB U MaKCHMyMOB, B TOM
yrcie yciaoBHbIX. Crenyer MoauepKkHyTh, 4TO BCE 3aaanHus rpymnn Series u Minmax
MOTYT OBITh PEIICHBI 32 OOHOKPAMHbIY TIPOCMOTP MCXOJHBIX JAHHBIX, TIOITOMY IS
UX pelIeHus He TpeOyeTcs HCIOoJb30BaTh MAcCHBBL. B TO ke Bpemsl, IPUMCHCHHE
MacCHBOB JIEJIaeT PEIICHHE HEKOTOPBIX 33aJaHHidi U3 dTUX TPYII CYIIECTBEHHO 0oJjee
IPOCTBIM, TIO3TOMY MOXKHO OTJIOXKHTH PAaCCMOTPCHHE TaKWX 3aJaHUN J0 WU3yYCHUS
TeMBbI «MacCUBBI» U BBHITIOIHITh HX COBMECTHO C 3aJaHUSMU TpyIIbsl Array.

['pymiibl 3aanuii Ha COCTABHBIC THITBI TaHHBIX — Array (oJHOMEpHBIC MacCH-
BbI), Matrix (aBymepHsle MaccuBbl), String (tekctoBbie cTpoku), File (aBowunbie
daiinel), Text (TekcToBbie (ailiibl) — JOJKHBI BBITIOJHATHCS B YKa3aHHOM IOPSIJIKE.
Paznenst «Cepun nensix yrcen» u « MHOXKECTBA TOUYEK Ha MIIOCKOCTHY SBIISIOTCS J10-
MOJTHUTEILHBIMHE JIJIs Tpynibl Array; pasaen «Vcmonbp3oBaHue GaitiioB st paboOThI ¢
MaTpHUIIAMI SIBIIIETCS JOMOJHUTEIBHBIM Jij1s rpysl File.

3amanus rpynnsl Param mocBsieHsl HCTOB30BAHUIO COCTABHBIX THIIOB JIaH-
HBIX B mporenypax u GpyHkuusx. K 3TuM 3a1aHusM MOXHO MEPEHTH TIOCTIE PacCMOT-
PEHHS BCEX MPEIBIIYIIUX TPYIIT;, MOKHO TaK)X€ BKJIIFOUYUTh UX B M3YUCHHE COOTBET-
CTBYIOIIIEH TEMBI, paccMOTpeB paszzien «MaccuBbl» Tpynnsl Param coBmecTHO ¢
rpymmamu Array u Matrix, pazgen «Ctpokn» — ¢ rpymmoit String, a paznen «®Daii-
ey — ¢ rpynmnamu File u Text. 3ananus u3 paznena «3anvcu» MOJIE3HO CPABHUTH C
aHAJIOTMYHBIMU 3aJJaHMSIMK U3 JOTIOJIHUTEIBHOTO pasjieia rpynmnsl Proc; sto mo3so-
JIMT TTOTYEPKHYTh IPEUMYIIIECTBA UCIIOJB30BaHUS HOBBIX THUITOB JIAHHBIX.

['pynmer 3aganmii Recur (pexkypcuBHbIe anroputMbl) u Dynamic (ykazatenu u
TMHAMHYECKHE CTPYKTYPHI JaHHBIX) MOTYT pacCMaTpUBAThLCS B JIFOOOM mopsike. Pa-
symeetcs, Tpymnma Dynamic He MoXXeT WCIonb30BaThCsl IPU W3YyUSHUU SI3BIKA TIPO-
rpaMMupoBaHus Basic, Tak Kak B HEM OTCYTCTBYIOT yKa3aTellu.

3aMeTuM, YTO BBITIOJIHEHUE 3aJaHUK Ha pa3pabOTKy Hporeayp u GyHKIUH s
paboTHI CO CTEKaMH, OYepeIsIMU M CIUCKaMu (cM. 3amanus rpynmnsl Dynamic ¢ Ho-
mepamu 11-13, 26-28, 59-69 u 74-80) ecTecTBEHHO MOJBOJIUT K CO3JaHUIO COOT-
BETCTBYIOIIUX MOJYJICH M KIaCCOB M PACCMOTPEHUIO PA3IMYHBIX ACTIEKTOB MOIYIIb-
HOTO U 00BEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMHUPOBAHUSI.



2 OOwue 3amevyaHusi 0 GopMynupoBKax 3agaHun

Yncnosble TUMbI AaHHbIX

Ecnmm o Tume MCXOAHBIX WM Pe3yJbTUPYIONINX YHCIOBBIX JAHHBIX B 3a/IaHUH
HUYETO HE CKa3aHO, TO MPEIOJIaraloTcs gewecmeenHvle AaHHble. Vckinouenue co-
CTaBJIICT Tpymna 3amanuii Dynamic, B KOTOpOW BCE YMCIIOBBIE JaHHBIE CUHTAIOTCS
yenvimMu, 1 B GOpMYJIMPOBKAX 3aJaHUM 3TO 0COO0 HE OrOBAPUBAETCH.

[Tpu 06paboTke Habopos seujecmaenHbix Yucen BCIOAY TIPEANOIaraeTcs, 4To Bce
AJIEMEHTHl Habopa SBIAIOTCS pa3IuiHbIMU; B YACTHOCTH, CUYUTAETCS, YTO JIFOOON Ha-
OOp BEIIECTBEHHBIX UUCET COACPKUT eOUHCMEEHHbIli MUHUMAIBHBIA U eOUHCMBEeH-
Hblli MAKCUMAJIBHBIA 3JIEMEHT. B 3TOM COCTOUT OCHOBHOE OTJIMYHME HAOOPOB BEILLECT-
BEHHBIX YHCEJI OT HAOOPOB IICNIBIX YHCEI, B KOTOPBIX MOTYT MPUCYTCTBOBATh OOUHA-
KO8ble dIEeMEHTHI. PazymeeTcs, mpu BBOJIE HCXOAHBIX BEIICCTBEHHBIX JTAHHBIX C KJia-
BHUATYPbl MOKHO JOOUTHCS TOTO, YTO KaKHE-TUOO BEIICCTBCHHBIC JTAHHBIC OKAXKYTCS
OJIMHAKOBBIMH, OJTHAKO B ITOM CHUTyallMd MHOTHE 3aJlaHus Ha oOpaboTKy HaOOpOB
BEIIECTBEHHBIX JAHHBIX OKAXKYTCS HEKOPPEKTHO CHOPMYITUPOBAHHBIMH.

J71st TOr0, 4TOOBI AJIEMEHTHI HAOOPOB BEIIECTBEHHBIX YMCEN OBbLIN PA3IMYHBIMH,
MOKHO MCHOJB30BaTh JATUMK CIy4yaWHBIX uncen. IMEHHO Tak opraHuM3oBaHa I'eHe-
paius UCXOIHBIX JaHHBIX B 3JICKTPOHHOM 3ajauynuke Programming Taskbook.

[Mpouenypbl N PyHKLMU

Eciu B MCIOB3yeMOM SI3bIKE TTPOTrPAMMHUPOBAHKS OTCYTCTBYET IOHSATHE «IIPO-
neaypa», To ToJ Ipoleaypold B GopMmynupoBkax 3amanuii rpymm Proc, Param u
Dynamic Hano MOHUMATH PYHKYUIO, He UMEIWYI0 68038pauaemoco 3nadenus (Ha-
npumep, B C++ 1o mpoueaypaMu HajJo MOHUMATh (PYHKIIMH, BO3BpAIAlOIINE 3Ha-
YyeHHe Tuma void).

MaccuBbl

Ecnu B 3ajaHnM HE yKa3aH MaKCUMaJIbHBIM pa3Mep UCXOIHBIX MaCCUBOB, TO €I0
MOHO cuHuTaTh paBHbIM 10 11 ogHOMEpHBIX M 10 X 10 111 AByMEPHBIX MaCCUBOB.

[Ipn onrcaHuy 3JEMEHTOB OJTHOMEPHBIX U IBYMEPHBIX MAaCCUBOB UCITOJIb3YETCA
HOHATUE NOPsAOK0BO20 HOMEpA dlleMeHma, NPUYeM HaudajbHbIA 3JIEMEHT MaccuBa A
pazmepa N Bcerja uMeeT NOpsiAKOBBIM HoMep | u oOo3HauaeTcss B (OpMYyJIHPOBKAX
3aJlaHAN KaK A, a KOHEUHBIN JIEMEHT TOr'0 K€ MAacCHBAa UMEET MOPSAIKOBBII HOMED
N u o603HayaeTcst Kak Ay. AHAJIOIMYHO, HAYAJIBHBIA AJIEMEHT JABYMEPHOIO MaccUBa
B o0o3nauaercs kak B; ;. Kpome Toro, nonsitue nopsAKoBOro HoMepa MpUMEHSETCs
K cmpokam U cmoadoyam JABYMEPHBIX MacCHBOB (MAaTpHIl): HayalbHas CTpOKa U Ha-
YaJlbHbIN cTON0EL MaTpulibl pa3Mepa M x N uMeroT NopsAaKOBbIM HOMEp |, KoHeuHas
cTpoka — HoMep M, a koHeuHbIi cTosioen; — HoMep N. [1ogo6HbIN MoaX0 HE 3aBU-
CUT OT BbIOOpa s3bIKa IPOIPAaMMHUPOBAHUS U COOTBETCTBYET TPAIULMU, IPUHATON B
MaTeMAaTUKe U1l HyMepaluu 3JIEMEHTOB BEKTOPOB U MaTPULL.



BaxHO ydYHTHIBATh, YTO B HEKOTOPBIX SI3bIKAX MPOTrPAMMHPOBAHMS UHOEKCHl
AJIEMEHTOB MAaCCHUBOB MOTYT OTJIUYATLCA OT UX NOPSAOKOBbIX HOMepos. B 4acTHOCTH,
WHICKCAIIMS 3JIEMEHTOB MacCUBOB B si3bIke C++ BCET/Ia HAYMHACTCS C HYJIS, TIOITOMY
AJIEMEHT MaccuBa A ¢ MOPSAKOBBIM HOMEPOM 1 (TO €CTh nepawiti HIIEMEHT MaccuBa A,
o6o3HayaembIii B OpMyIUpOBKEe 3ajaHuil Kak A;) B si3pike C++ mmeer mHuekc (
u oOo3Hauvaercs B mporpamMme kKak A [0]. AHAJIOTMYHO, TIEPBBIM IJIEMEHT MaT-
puLbl B (HaxoAsAIIUHCS B €€ nepsoil CTPOKE W nepgom CTondIie u 0003HAYaeMbIid B
dopmynupoBke 3anaHus Kak B ;) B nporpamme Ha C++ noimkeH 0003HAYaThCs Kak
B[O]T[O].

B s3pikax Pascal u Basic mogoOHO# mpoOieMbl HE BO3HHMKAET, TaK KaK B HUX
UMEETCS BO3MOXXHOCTh SIBHOTO YKa3aHWsI HWIKHEH TpaHUIbl JUana3oHa HHJIEKCOB,
paBHOU 1; Ipu 3TOM MHACKC JIFOOOTO dJIeMEeHTa MaccuBa OyAeT COBIAIATh C €ro Io-
PSAIKOBBEIM HOMEPOM.

Kpome toro, B si3p1ke Basic MOKHO MCTIONB30BaTh ONEPATOp 3aaHUs MO yMOJI-

YAaHWIO HU)KHEW TPaHUIIbl IMana30Ha MHIEKCOB, paBHOM 1:
Option Base 1

B Tex s3pIkax, B KOTOPBIX HMYKHUM MHJIEKC MAacCHBa KECTKO 3aJlaH U PaBEH HYy-
mo (Hanmpumep, C++), MOXXHO MPOCTO «UTHOPUPOBATHY JIEMEHT MAacCHUBa C MHJICK-
com 0. Hanmpumep, maccuB 4 pazmepa 10 MOKHO onucarbh Kak MacCHB, COCTOSIIIIUNI U3
11 a;memeHTOB, a JaHHBIC B HEro BBOJWThL, HauWHas ¢ djaeMeHTa A[1]. Ilpu sTOM
aneMeHT A [ 0] OKa3bIBAETCS «HEBOCTPEOOBAHHBIMY (XOTS B HEKOTOPHIX aJTOpUTMAax
OH MOKET TMPUTOJUTCS B KAa4ECTBE BCIIOMOTATEIBHOTO «0aphepHOT0» DJIEMEHTA).
Bnopouem, jist Toro, 4troObl HE HapylIlaTh CTUJIb MPOTrPAMMUPOBAHUS, HNPUHSTHINA B
A3BIKAaX C JKECTKO 3aJJaHHOW HMKHEW IPaHULIEW MHIEKCOB, MOXKHO «IIPUMHUPHUTHCS» C
HECOTIJIACOBAaHHOCTBIO MHACKCOB M MOPSJIKOBBIX HOMEPOB 3JIEMEHTOB MAaCCHBOB M
YUYUTBIBATh 3Ty HECOTJIACOBAHHOCTH MPU MPOrPaMMHON peaTnu3alii alrOpuTMOB.

CuMBOJSIbI U CTPOKMU

B s3p1ke Basic oTCyTCTBYeT CUMBOJIBHBIN THIT, TIOITOMY JJI1 0OpabOTKH CUMBO-
JIOB HAJI0 UCTIOJIb30BaTh CTPOKOBBIE MIEPEMEHHBIE €IMHIUYHOMN JJIMHBL: String*1.

B s3pike C++ nmns pa®oThl CO CTPOKAMU TPAJAUIMOHHO HCIOIB3YETCS THI
char*, ogHaKO MPEAMOYTUTEIIFHEE MUCIIOIB30BaTh KJIACC String W3 CTaHAAPTHOMN
OMOTMOTEKHY.

dannbl

[Ipu u3yuenun QaitioB BHavasie paccMaTpUBAIOTCA JABOMYHBIE (ailnbl (Tpynmna
File), a 3areMm — TekcToBbIe (rpymnma Text).

[Tox dsouunwvim ¢patinom moHMUMAETCS (ailn, comepKamuid 3JIEMEHTH OHOTO
TUNa B crenuanbHoM dopmate. B s3pike Pascal Takue daitnbl Ha3pIBalOTCS munu3u-
poeanHbiMu U ONIUCHIBAIOTCS Kak file of <Tmm symemernTa>; B sA3bike Basic —
3TO paiinbl NpsAMo2co O0Ocmyna, ONKCBIBAEMbIE € MOMOIIbI arpuOyra Random. B



a3pike CH++ 11 paboThl C JBOMYHBIMU (DaillaMd HAJAO OTKPHIBATH UX B PEXKHUME
ios base::binary; Ui YTCHHA U 3alIUCU JIEMEHTOB JBOUYHBIX (AlJIOB B 3TOM
A3BIKE HAJ0 MCIOJIb30BaTh METOAbl read W write CO CHMCKOM MapaMeTpoB BUJA
((char *)é&x, sizeof (x)), rae x — NEepeMEHHas, TUIl KOTOPOU COBIIALAET C
TUIIOM 3JIEMEHTOB JIBOUYHOIO (haiia.

OtnenbHbIA pasaen B rpyimme File mocesimen o0paboTke dsouunwvix Hemunusu-
POBAHHBIX ¢haiinog, Ui KOTOPHIX HEU3BECTEH THUI BXOISIIUX B HUX 3JIEMEHTOB (CM.
3ananus File42—File47). lna oO6paboTku Takux (aillioB ©X MOXKHO paccMaTpuUBaTh
KaK nociedosamenvbHocmu 6aumos u modanTHO nx o0padaThIBaTh, CYUTHIBAS U 3aIH-
ChIBas JaHHBIC TI0 OJTHOMY OalTy 3a OJHY OIEpalfio BBOJAa—BBIBOJA (B si3bIke Basic
Uig paboTHl ¢ TaKUMH (pailmamMu MpeaycMOTpeH pekuM Binary). B s3eike Pascal
i1 00pabOTKM HETUNM3UPOBAHHBIX (PaitoB 3¢ dexTrBHEE MCTONB30BaTh THUIl £ile
U CeNHaIbHbIE IIPpOLEeaypPsl BBOAAa—BbIBOJa BlockRead-BlockWrite.

Texcmosvie atinbl PEACTABISAIOT OO0 MOCIEAOBATEILHOCTH CTPOK pa3iiny-
HOW JUTMHBI, pa3aencHHble Mapkepamu koHa ctpoku EOLN. B s3sike Pascal Tekcro-
BbIe (hailyibl OMUCHIBAIOTCS Kak Text, B s3bIke Basic — kak (Qailnibl mocneaoBareib-
HOT'O JIOCTYIIa, OTKpPBIBaeMble B pexume Input, Output wnm Append. B s3bike
C++ daiinpl 10 yMOIYaHUIO OTKPHIBAIOTCS HMEHHO KaK TEKCTOBBIE.

B rpynmne File umeetcs crienmanbHbIil pasien, MOCBSIIEHHBI CTPOKOBBIM (haii-
nam. Cmpokogvie atinbl SIBISIOTCS YaCTHBIM CIyd4aeM JBOMYHBIX (haijIoB; B OTIIH-
Yhe OT TEKCTOBBIX (DalJIOB, JJIsi XPAHEHHS CTPOK B HUX BBIICISIOTCS YYACTKU MaMSITH
00UHAK06020 pazmepa. DTO TO3BOJSET HCIOJb30BaTh IS O00paOOTKH CTPOKOBBIX
¢ailioB MeToAbl MPSMOro J0CTyIa, OJHAKO JIeJIaeT HEBO3MOXKHBIM UX IPOCMOTP U
pelaKTUpOBaHHE B OOBIYHBIX TEKCTOBBIX penakTopax. B s3bike Pascal cTpokoBbie
daiinbl onuceiBatoTes kKak file of string (B Borland Delphi Heo6xomumo uc-
nosib3oBaTh onucanne file of ShortString). B s3eike Basic ctpokoBbie daii-
bl HAJI0 OMHUCHIBATDH KakK (pailiipl mpsMOro AOCTyMNa (OTKPHIThIE B pexuMe Random) ¢
AJIEeMEHTaMHU-CTpPOKaMu (DUKCUPOBAHHOTO pa3Mepa, HampuMmep, String*80. B s3bI-
ke C++ cTpokoBbie (ailibl, KaK J00bIe TBOUYHBIC (hailyibl, JOKHBI OTKPHIBATHCS B
pexnMe ios base::binary U UMeTh B KayeCTBE DIIEMEHTOB CTPOKU (HUKCHPO-
BAaHHOI'O pasMepa, Harpumep, char [80].

[lon pasmepom NTBOMYHOTO TUIU3UPOBAHHOIO (haiiya Bcernaa moapazyMeBaeTCs
KOJIMYECTBO COJEPKALIUXCS B HEM 27€MEHMO8 YKAa3aHHOrO THIa (2 HE KOJIUYECTBO
0ailToB, KaK 3TO MPUHSTO B ONEPALMOHHON cucTeMe). Kak u 1715 2JIeMEeHTOB MacCHBa,
IUIsL 3J€MEHTOB (ailia B (OpPMYIUMPOBKAX 3aJaHUN NMPUMEHSETCA «ECTECTBEHHAs»
HyMepalys: IepBbIi 1eMeHT (aiiina uMeeT NOPAIKOBEI HOMep 1. DTo craeayeT yuu-
THIBaTh IIPU OPraHHU3ALMU MEPEMEICHHS K IEMEHTY ¢ TpeOyeMbIM HOMEPOM; B ya-
CTHOCTH, B si3bike Pascal mis nepexona k K-my sneMeHTy (aitna F' HeoOX0AMMO BbI-
3BaTh pouenypy Seek (¥, K-1).



10

MakcuManbHbI pa3Mep UCXOJHBIX (DAIOB HE yKa3bIBAETCS, MOITOMY IPHU pe-
IICHUW 3aJlaHuil Ha (aliibl He CleAyeT MCIOJIb30BaTh BCIIOMOTaTeIbHbIE MAaCCHUBHI,
coJiepKalllie BCE AJIEMEHTbl UCXOJHBIX (halioB, OAHAKO JIOMYCKAETCs MCIOJIb30Ba-
HUE 8cnomozamenvubix gatinos. Bee ucxoanbie pailiibl CYMTAIOTCS CYIIECTBYIOIIUMHU
U HEIMyCTBhIMHU, 32 UCKIIFOUEHHUEM CHEIHMAIbHO OTOBOPEHHBIX ClydaeB (CM., HallpuMep,
3ananug File4, FileS, File9), B koTopbIX cyliecTBOBaHHE UCXOAHBIX (HaiiyioB TpeOyeT-
Cs IPOBEPSATH B XOJI€ BHIIIOJIHEHHUS 3a1aHUS.

Ecnyu mpy BBINOJIHEHWMH 33JaHUM HE MCIIOJIb3YETCA JJIEKTPOHHBIA 3aJaYHUK
Programming Taskbook, To cieayer mo3aboTUTBCS O TeHEpaIMd UCXOIHBIX (haii-
JIOB, @ TaKXX€ O HArJISITHOM BBIBOJIE COJIEPKUMOIO PE3yIbTUPYIONIUX JBOUYHBIX (haii-
J0B. Jlns aTuX uened neaecooOpa3HO MPUMEHSTh CHElUaNIbHbIE MPOILEAYPhI, KOTO-
pBIe MOXET pa3paboTaTh JIMOO MpernoaaBaTelib, TM00 caMu yyaliuecs.

Ykasatenu

B 3aganugx »Toil rpynmbl UCHOJB3YETCSt OCOObIE TUIBI JIAHHBIX: 3aMUCU TUIA
TNode u ykazaTenau Ha HUX Tuna PNode. OnucaHue 3TUX TUIIOB Ha si3bikax Pascal u
C++ npuBoauTcs B Hayasie pasgena «Ykasarenu». [Ipu ucrnonb3oBaHuu 31€KTPOHHO-
ro 3amauynuka Programming Taskbook »tu tumbel He cieayer omuchiBaTh B MpO-
rpaMMe y4allerocs, Tak Kak OHHM YK€ ONHCAHbl B MOAYJISX 3a/la4HUKA, OJKIIOYae-
MBIX K TPOrpaMMe.

st Hynesoco ykazamens B GOpMyIHPOBKAaX 3alaHUM UCTIONB3YEeTCsl 0003Have-
Hue nil, 3anMcTBOBaHHOE U3 s3bIKa Pascal.

Ecnu mipy BBINOJIHEHWH 33JaHUM HE MCIIOJIb3YETCS JJIEKTPOHHBIA 3aJaYHUK
Programming Taskbook, To cienyer mo3aboTuThCs O MOATOTOBKE TECTOBBIX JIMHA-
MUYECKUX CTPYKTYp (M pa3MelIeHUU WX B JUHAMHYECKON MaMsTH B Hayaje paboThI
IpOrpaMMBbl), a TAaKXKE O HATJISTHOM BBIBOJIE COJAEPKUMOTO PE3yJIbTUPYIOIINX CTPYK-
Typ. 371eCh, KaK M B ciiydae ¢ (aillaMu, MOTYT OKa3aThCs MOJIE3HBIMU CIIEIUANIbHBIE
poLEypbl, pa3paboTaHHbIE JTMO0 MpernojaBaTeeM, JIM00 CAMUMH YYalIUMUCS.

3 BBoa v BbIBOO AaHHLIX, orepaTop npucBanBaHUS:
rpynna Begin

Bce BXOAHBIC N BBIXOJHBIC JAHHBIC B 3aJaHUAX 9TOM I'pyniIibl ABJISIFOTCS BCIIC-
CTBCHHBIMH YHCJIaMU.

Begin1. Jlana cropona kBaapara a. Halitu ero nepumerp P = 4-a.

Begin2. [laxa cropoma kBanpata a. Haiitu ero miomans S = a’.

Begin3°. lanbl cTopoHbl npssMoyrojibHuka ¢ U b. Haiitu ero miomans S = a'b u
nepumetp P = 2-(a + b).

Begin4. /lan nuametp okpyxHoctu d. Haiitu ee mnunHy L = m'd. B kadecTBe 3Have-
HUSI T UCTIOJIb30BaTh 3.14.
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Begin5. Jlana miuHa pebpa ky6a a. Haiiti o6bem ky6a ¥ = o’ u mwiomazp ero mo-
BEPXHOCTH S = 6-a”.

Begin6. [lansr qmunbl pedep a, b, ¢ IpsIMOYTOJIBHOTO mapaienenumneaa. Haiitu ero
00beM V' = a-b-c u omaae noBepxHoctu S = 2-(a'b + b-c + a-c).

Begin7°. Haiiti ;yinny oKpy»XHOCTH L ¥ II0Ia s Kpyra S 3ajlaHHOTO paaunyca R:

L=2mR, S=nR.

B xauecTBe 3HaUEHHS T UCIOJIB30BaTh 3.14.

Begin8. Jlans! q8a uncia a u b. Haiitu ux cpeonee apugmemuueckoe: (a + b)/2.

Begin9. [lansl n1Ba HeoTpHIaTEIbHBIX YKcha a U b. Haiith ux cpednee ceomempuue-
CKOe, TO €CTh KBaJIpaTHBIA KOPEHb U3 UX IPOU3BEIACHUS: Ja-b.

Begin10. /lansl 1Ba HeHy/eBbIX uuciia. HaliTu cymMmy, pa3HOCTb, MPOU3BEACHUE U
YaCTHOC MX KBaJPaToOB.

Begin11. /lanbl 1Ba HeHy/eBbIX uyuciia. HaliTu cymmy, pa3HOCTb, MPOU3BEACHUE U
YaCTHOE UX MOIYJIEH.

Begin12. [lanbl xaTeThl MpsSMOYTOJILHOTO TPEYroNbHUKA ¢ u b. HaliTu ero rumote-
HYy3y ¢ 4 nepumerp P:

c=+a*+b*, P=a+b+ec.

Begin13. lanb! aBa kpyra ¢ o0muM IIEHTPOM U paguycamu R; u R, (R; > R;). Halitu
IJIOMIAM ATUX KPYTroB S U S, a TaKKe IUIOMIaAb S; KOJIbIA, BHEITHUM paanycC
KOTOPOI'O PaBeH R|, a BHyTPEHHUH paguycC paBeH R;:

S = (R, S, = - (Ry)’, S$3=81-35,.
B kadecTBe 3HaueHUs T UCIIOIB30BATH 3.14.

Begin14. Jlana mmna L okpyxxHocTu. Haiitu ee paauyc R u 1momass S Kpyra, or-
PAaHMYEHHOTO TOH OKPYKHOCTBIO, yunThiBas, uto L = 2:1-R, S = n'R’. B ka-
YECTBE 3HAYEHUSI T UCIIOJIB30BaTh 3.14.

Begin15. [lana miomans S kpyra. Haiiti ero quamerp D u ayuHy L OKpYKHOCTH,
OTpaHUYMBAIOLIEH 3TOT KPYT, yUUThIBas, uyTo L = -D, S= n-D*/4. B kauecTBe
3HAYEHMS T UCIIOJIB30BaTh 3.14.

Begin16. Haiitu pacctosiHue Mexay OBYMs TOYKAMHU C 33JaHHBIMH KOOPIUHATAMHU
X1 U X Ha YUCJIOBOM OCH: |x; — X1|.

Begin17. dausl Tpu Touku A, B, C Ha yucioBoit ocu. Halitu mmuHbl oTpeskoB AC
u BC u ux cymmy.

Begin18. [lansl Tpu Touku 4, B, C Ha yucnoBoit ocu. Touka C pacroyioskeHa MEKIY
Toukamu A u B. Halitu npoussenenue anuH orpe3koB AC u BC.

Begin19. Jlanbl koOpAMHATHI BYX MPOTHUBOIOJOKHBIX BEPIIMH MPSMOYTOJIbHHKA!

(x1, 1), (x2,)2). CTOpOHBI NPSIMOYTOJBHUKA MapajuieIbHbl OCSIM KOOPAMHAT.
Haiiti mepumeTp u miioma s JTaHHOTO MPSMOYTOJIBHUKA.
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Begin20. Haiitu paccrosiaue Mexmy ABYyMsl TOYKaMHU C 3aJlaHHBIMH KOOPJAMHATAMHU
(x1, ¥1) 1 (X2, y2) HA TUIOCKOCTHU. PaccTostHue BeIUMCseTCs 10 Popmyie

\/(xz - x1)2 +(y, — yl)z'
Begin21. JlaHbl KOOpWHATHI TpeX BEPIIMH TPEyroibHUKA: (X1, V1), (X2, 12), (X3, ¥3).
Haiitu ero nepumerp u miomiaib, UCHOIb3Yyst GOPMYJIY JUIsl PACCTOSHUS MEXKILY

JByMsI TOUKaMU Ha TUIOCKOCTH (cM. 3amanue Begin20). Jlns HaxokIeHus Imio-
IaId TPEYTOJIbHUKA CO CTOPOHAMU d, b, ¢ UICTIONB30BaTh hopmyny I epona:

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

Begin22°. IToMeHATh MeCTaMH COJIEP)KHUMOE IEPEMEHHBIX A U B M BBIBECTH HOBBIC
3HaueHus A u B.

Begin23. Jlansl nepemennsie 4, B, C. I3MEHHUTh WX 3HAYCHHUS, IEPEMECTUB COICP-
xkumoe 4 B B, B— B C, C — B A, 1 BbIBECTU HOBBIC 3HAYCHUS MIEPEMEHHBIX A,
B, C.

Begin24. Jlansl nepemennbie 4, B, C. I3MEHHUTh WX 3HAYCHHUS, IEPEMECTUB COICP-
xumoe 4 B C, C — B B, B— B A, 1 BbIBECTU HOBBIC 3HAYCHHUS MIEPEMEHHBIX A,
B, C.

Begin25. Haiitu 3Hadenne GyHKImH y = 3-x° — 6:x° — 7 IpH JaHHOM 3HAYCHHH X.

Begin26. Haiitn 3xauenne dynxuun y = 4-(x—3)° — 7-(x=3)’ + 2 npu 1aHHOM 3HAUe-
HUH X.

Begin27°. Jauo uncio A. Beraucants A°, Hcmons3ys BCIOMOTAaTeIbHYIO EepEeMeH-
HYIO U TPH ONEPALHH YMHOXKEHHS. [ 3TOrO MOCIe0BATEIbHO HAXOIUTh A°,
A4, A®. BeisecTn Bee HalJICHHBIE CTENECHU Yucia 4.

Begin28. ano uncno A. Beruncmuts A", HCIONB3ys 1BE BCIOMOTATEIBHbIC TIEpe-

MEHHbIC U TISTh Onepanuii yMHOXeHus. |15 3Toro nocinenoBaTebHO HAXOIUTh
2 43 45 410 415 o
A A, A", A", A" . BeiBecTH Bce HaliJICHHBIC CTENICHU YHrcaa A.

Begin29. Jlano 3nauenue yria o B rpagaycax (0 < o < 360). OnpenenuTs 3HaUCHUE
ATOTO K€ yIJia B paJuaHax, yuuTeiBas, uto 180° = n paguanoB. B kauecTBe 3Ha-
YEHHUS T UCTO0JIb30BaTh 3.14.

Begin30. /lano 3Hauenue yria o B paauanax (0 < o < 2-w). OnpenenuTs 3HaAUCHUE
9TOrO K€ yrja B rpaaycax, yuuThiBas, uro 180° = 1 paguaHoB. B kauecTBe 3Ha-
YEHUS T UCMHOJIB30BaTh 3.14.

Begin31. Jlano 3nauenue Temmeparypel 7 B Tpamycax ®Dapenreiita. Omnpenenutsb
3HA4YEHHUE ITOU K€ Temmeparypsl B rpanycax llenscusa. Temneparypa o Liens-
cuto T u temneparypa no dapenrenty 7y CBs3aHbI CIECAYIOIIUM COOTHOIIEHU-
eM:

Te=(TF—32)5/9.
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Begin32. /lano 3nauenne temmepatypsl 1 B rpamycax Llenscus. Onpenenuts 3Have-
HHUE ITOM ke TeMieparypsl B rpagycax dapenrenra. Temneparypa no Llenscutro
T'c m remnepatrypa o @apeHrenrty 7 CBA3aHbI CICIYIOIMIUM COOTHOLLICHUEM:
TC = (TF— 32)5/9
Begin33. N3BecTHO, uT0 X KT KOHPET cTOUT A pydOsei. OnpeaeuTh, CKOJIbKO CTOUT
1 kr 1 Y X 3THX xe KOH}ET.

Begin34. N3BecTHO, 4TO X KI' IIOKOJIATHBIX KOHPET CTOUT A pyOIei, a ¥ Kr upucok
cTouT B pyOseii. OnpenennuTth, CKOJIBKO CTOUT 1 KI MIOKOJIAAHBIX KOH(peT, 1 Kr
UPHCOK, a TAK)KE BO CKOJILKO pa3 MIOKOJIaHbIE KOH(ETHI T0POKE HPUCOK.

Begin35. CkopocTh j101KH B CTOSYEH BOJie V' KM/4, CKOPOCTh TeueHHS pekn U KM/d
(U< V). Bpemst iBu»)eHuUs JIOJKH 10 03epy 7 4, a 0 peke (IIPOTUB TCUCHUS) —
T, 4. Onpenenuth MyTh S, TPONAECHHBIN JOAKOW (IIyTh = BpPEMS * CKOPOCTb).
VY4ecTh, 94TO TIpU ABUKEHUU MPOTUB TEUEHUS CKOPOCTH JIOAKHA YMEHbIIIAETCs Ha
BEJIUYMHY CKOPOCTU TEUCHHUSI.

Begin36. CxopocTh nepBoro aBToMoOmst V; KM/4, BTOporo — V, KM/4, pacCTOsTHUE
MKy HUMHU S kM. OTIpeIe/TuTh pacCTOSTHHE MKy HUMH depe3 7 4acoB, €Cliu
aBTOMOOWJTM YJAJISIFOTCSI IpYT OT Apyra. JlaHHOEe pacCTOssHWE PaBHO CyMME Ha-
YaJIbHOTO PACCTOSIHUSL M OOIIETro MyTH, MPOJIETAHHOTO aBTOMOOWIISIMU; OO
IyTh = BPEMs * CyMMapHasi CKOPOCTb.

Begin37. CxopocTh niepBoro aBToMoOMIs V; KM/4, BTOpOro — V, KM/4, pacCTOsSTHUE
MexTy HUMHU S kM. OnIpeIe)TuTh pacCTOSTHHE MEKIy HUMH depe3 T 4acoB, €l
aBTOMOOWJIM TIEPBOHAYAILHO JBIDKYTCS HaBCTpedy Ipyr Apyry. JlaHHoe pac-
CTOSIHUE PaBHO MOJYJIIO Pa3HOCTH HAYaJIbHOTO PACCTOSIHHS W OOIIEro IyTH,
IPOICIAHHOTO aBTOMOOWIISIMH; OOIIUI IyTh = BPEMS - CyMMapHasi CKOPOCTb.

Begin38. Pemmnts nuneliHoe ypaBHeHue A-x + B = (), 3a1aHHOE CBOUMH KOAPPUIIH-
eHtamMu A u B (ko3 Puument A ne paseH 0).

Begin39. Haiiti kopuu kéadpammuozo ypasnenus A-x* + B:x + C = 0, 3agaHHOrO
ceoumu ko3 dunuentamu A, B, C (kodddutiueHt A He paBeH 0), eciau u3BeCT-
HO, YTO TUCKPUMHUHAHT ypaBHEHUS MOJIOKUTEICH. BrIBecTn BHAYaIe MEHBIIHH,
a 3aTeM OoNbIINI U3 HaWACHHBIX KopHEei. KopHu KBaapaTHOro ypaBHEHHUs Ha-
xonarca o gopmyne x;, = (=Bt \/5)/ (2:4), tne D — ouckpumunaum, paB-
Hblit B> — 4-4-C.
Begin40. Haiitu pemienue cucmemvt 1uHetiHblX ypagHeHull BUIA
Al-x + Bly = Cl,
Az‘x + Bzy = Cz,
3alaHHoi cBomMH Koddurmentamu Ay, By, C, A5, B,, C;, €clii U3BECTHO, UTO
JaHHAsl CUCTEMA UMEET €IMHCTBEHHOE penieHne. Bocmonbp3oBatees hopmynamu
X = (Cl'BQ — Cz‘Bl)/D, y= (A]'Cz _A2°C1)/D,
rac D= Al‘Bz —Az'Bl.
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4  Llenble yicna: rpynna Integer

Bce BXOIHBIC M BBIXOJHBIC JAHHBIC B 3aJaHUAX 3TOU I'PYHIIbI ABJIAIOTCA HCJIBIMHA
yuciiaMu. Bce qunciia, ajisl KOTOPBhIX YKA3aHO KOJIHYCCTBO HI/I(i)p (I[BYBHEIIIHOG qunciio,
TPCX3HAYHOC YHCIIO U T. I[.), CUHMTAIOTCA ITOJIOKUTCIBHBIMU.

Integer1. Jlano paccrosiaue L B canTuMeTpax. Mcmomnp3ys oneparuo AeIeHUs Halle-
JI0, HAUTH KOJIMYECTBO MOJIHBIX MeTpoB B HeM (1 meTp = 100 cm).

Integer2. Jlana macca M B xujorpammax. Vcronb3ys onepamuio JeJICHUS HaIelo,
HaWTHU KOJIMYECTBO MOJHBIX TOHH B HeH (1 Tonna = 1000 kr).

Integer3°. [an pa3mep ¢aiia B Oaiitax. Mcmonb3ys omepamuoo JIeJIeHUs HAIEo,

HAalTH KOJIMYECTBO TOJHBIX KHUJIOO0ANTOB, KOTOPHIE 3aHWMaeT NaHHBINA (aiin
(1 xumobaiit = 1024 Gaiita).

Integer4. Jlans nienbie monoxutenbHbie urcia A u B (A > B). Ha orpeske nmuHb A
pa3MeIleH0 MaKCMMaJIbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB JITMHBI B (0e3 Ha-
JoxeHuid). Mcnonp3ys onepanuio JelIeHHs] Hallelo, HAaWTH KOJIMYECTBO OTpe3-
KOB B, pa3MelIeHHbIX Ha OTpe3Ke A.

IntegerS. Jlansl nienbie monoxutenbHbie uncia A u B (4 > B). Ha orpeske nmuHb A
pa3MeIleH0 MaKCMMaJIbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB JITMHBI B (0e3 Ha-
noxkeHuil). Mcronp3ys onepanuio B3sITUS OCTaTKa OT JIEJICHUSl Halleslo, HalTH
JUIMHY HE3aHSITOM 4acTH OTpe3Ka A.

Integer6. lano aBy3HauHOe 4yuciio. BeIBeCTH BHaUaje ero JeByro MUPpPY (IECITKH),
a 3aTeM — ero npaByto udpy (exunuib). g HAX0XKASHUS TECSITKOB UCIIONb-
30BaTh OMNEPAIMIO JICJICHUS HAIENO, JUIsl HAXOXJEHUS CAMHHI] — OTEPaIUIO
B3SITUSI OCTATKA OT JICJICHHUS.

Integer?. lano nBy3HauHoe umciio. HaiiTh cymMMy ¥ pOU3BeICHHE €ro mudp.

Integer8°. /lano nBy3HauHOe uncio. BeiBecTH 4ncio, moTydeHHOE NP MEPeCTaHOB-
K€ (P UCXOIHOTO YHCIIA.

Integer9. Jlano Tpex3nauHoe uucio. Mcnonap3ys onHy onepamuio AeISHUs HaIelo,
BBIBECTH MEPBYIO IUPPY JAHHOTO Ynciia (COTHH).

Integer10. [ano tpex3HauHoe umcio. BeiBecTn BHaudaje €ro MOCIEAHIO HHU(PY
(eMHUIIBI), a 3aTEM — €T0 CPEAHION HUBPY (ICCITKN).

Integer11°. lano Tpex3naunoe unciao. Haiit cymmy u ipousBeieHue ero mudp.

Integer12. [lano Tpex3HadyHOE YMCIIO. BRIBECTH YHCII0, TOTYYCHHOE TIPU MTPOYTCHUH
MCXOJ/IHOTO YKCIIa CIIPaBa HaJICBO.

Integer13. [lano Tpex3HayHOe 4mciI0. B Hem 3auepkHYIM NEpBYIO cieBa mudpy u
HPUIIKHCANN €€ CrpaBa. BeIBECTH MOTy4YeHHOE YHUCIIO.

Integer14. Jlano Tpex3HauHOE YnCiIO. B HeM 3adepkHyJIM TIEPBYIO clipaBa HU(PPY U
MPUIIHCANIN €€ ClieBa. BhIBECTH MOTy4YEeHHOE YKCIIO.
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Integer15. Jlano Tpex3HauHOoe umcio. BeiBecTn umcio, MOIydeHHOE MU TepecTa-

HOBKE IUGP COTEH U JECATKOB MCXOTHOTO yucia (Hampumep, 123 mepeiiaer
B 213).

Integer16. [lano Tpex3HauHOe umcio. BeiBecTn umcio, MOIyYeHHOE TpU TepecTa-
HOBKE IIU(P JIECATKOB U €IUHUIl UCXOAHOTO 4ucia (Hampumep, 123 mepeiaer
B 132).

Integer17. Jlano nienoe gucio, 6onbiree 999. Mcmonb3ys oHy ONeparyio IeICHUS
HalleJI0 U OJHY OIEepaIvio B3ATHs OCTaTKa OT JCJICHHS, HAUTH U(PY, COOTBET-
CTBYIOIIYIO pa3psly COTEH B 3allMCHU 3TOTO YHUCIIA.

Integer18. Jlano nienoe gucio, 6onbiiee 999. Mcmonb3ys OHYy ONEpaIyio JIeICHUS
HalleJI0O U OJHY OTEpaIlvio B3ATHs OCTaTKa OT JCJICHHS, HAUTH U(PY, COOTBET-
CTBYIOIIYIO pa3psly ThICAY B 3alIMCH ATOr'O YHCIIA.

Integer19. C mavama cyrok mponuto N cekyHn (N — 1menoe). Haiit komndaecTBo
MOJIHBIX MUHYT, ITPOLIEIINX C HaYalla CYTOK.

Integer20°. C nauvana cyrtok npounio N cexkyHn (N — menoe). HaliTu KommdecTBoO
MOJIHBIX YaCOB, IPOLIEAIINX C Ha4aJla CYTOK.

Integer21. C nauana cyrok npoumio N cexkynna (N — nenoe). Haliti Kom4aecTBo ce-
KYH/I, TPOLIEIINX C Hayaya NOCIeIHE MUHYTHI.

Integer22. C nauana cyrok nponuto N cexynn (N — nenoe). Haliti komuaecTBo ce-
KYH/I, TIPOIIE/NIAX C HAaYalla MOCJIEAHEro yaca.

Integer23. C nauana cyrtok mpouuto N cekyHn (N — menoe). Haiitu konuuecTBO
HOJHBIX MUHYT, MPOIIEIIIMX ¢ Hayala MOCIeIHEro Jaca.

Integer24. JIuu Hepenu mpoHYMEpOBaHbBI ClICAYIOMUM o0pa3oM: 0 — BOCKpeceHbeE,
| — moHenenbHUK, 2 — BTOPHUK, ..., 6 — cy00oTa. [lano menoe uucio K, ye-
Kailee B nuanazone 1-365. Onpeaenuts HOMEp OHA HEAEnu 1 K-ro AHs roja,
€CJIM U3BECTHO, YTO B 3TOM IOy | STHBaps OBLIO MOHEICITHHUKOM.

Integer25. JInu Hepenu mpoHYMEpOBaHbI ClICAYIOmUM o0pa3oM: 0 — BOCKpeceHbe,
| — moHenenbHUK, 2 — BTOPHUK, ..., 6 — cy00oTa. [lano menoe uucio K, ye-
JKailee B nuanazone 1-365. Onpeaenuts HOMEp AHA HeAenu 1 K-ro AHs roja,
€CJIM U3BECTHO, UTO B 3TOM Toly | stHBaps ObLIO YETBEPrOM.

Integer26. /Inu Hexenu MpOHYMEPOBaHbI CICAYIOIIUM 00pa3oM: 1 — IMOHEIEIbHHK,
2 — BTOpPHUK, ..., 6 — cy000Ta, 7 — BockpeceHbe. [laHo nenoe uucio K, je-
JKailee B nuanazone 1-365. Onpeaenuts HOMEp AHA HEAEnu 1 K-ro AHs roja,
€CJIM U3BECTHO, UTO B ATOM TO1y 1 ssHBapsi ObLIO BTOPHUKOM.

Integer27. /lau Hemenu MpOHYMEPOBaHBI CIICIYIONIUM 00pa3oM: 1 — TMOHEICTbHUK,
2 — BTOpPHUK, ..., 6 — cy000Ta, 7 — BockpeceHbe. [laHo nenoe uucio K, je-
JKailee B nuanazone 1-365. Onpenenuts HoMEp AHA HeAenu 1 K-ro AHs roja,
€CJIM U3BECTHO, YTO B 3TOM oty 1 stHBaps ObLI0 Cy0OO0TOM.
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Integer28. /Iau Hexenu nmpoHyMEpOBaHbI CIEAYIOINUM 00pa3oM: | — MOHEIETbHHK,
2 — BTOpHUK, ..., 6 — cy00oTta, 7 — Bockpecenbe. [lano menoe uucno K, ne-
JKaniee B auamazone 1-365, u nenoe uucno N, nexamiee B quana3zone 1-7. On-
penenuTb HoMep JHS Heaenu Ajig K-ro JHsS rojia, €Cld U3BECTHO, YTO B ITOM
rony 1 sHBaps ObLIO JTHEM HENEIN C HoMepoM N.

Integer29°. Jlans! nemnbie moyoxuTeNbHBIC uncia 4, B, C. Ha npsMmoyroiabHuke pas-
Mepa A X B pa3MelIeHO MaKCHMaJbHO BO3MOYKHOE KOJUYECTBO KBAIPATOB CO
ctopoHoit C (0e3 HanmokeHuil). HaliTu KonM4uecTBO KBaApaTOB, pa3MEILEHHBIX
Ha MPSAMOYTOJbHUKE, a TAK)KE TUIOIIA/Ib HE3aHATOW YacTH MPSIMOYTOJIbHHKA.

Integer30. /lan Homep HekoToporo roja (Ieyoe MoJIoKUTEIbHOE Yucio). Onpene-
JIUTHh COOTBETCTBYIOIIMIA €My HOMEp CTOJICTHS, YUUTBIBAs, YTO, K MPUMEPY, Ha-
gajiom 20 ctosetust 6611 1901 rog.

5 Jlornyeckune BbipaxeHus: rpynna Boolean

Bo Bcex 3amaHusix JaHHOW rpynnbl TpeOyeTcs BHIBECTH JIOTHUECKOE 3HAUCHUE
True, ecnu puBeACHHOE BBICKAa3bIBAHHE /IS MIPEIOKEHHBIX UCXOMHBIX JAaHHBIX SIB-
JSIeTCSl UCTHHHBIM, 1 3HaueHune False B mpoTuBHOM citydae. Bee uncia, i1 KOTOpBIX
yKa3aHO KOJUYECTBO IU(P (IBYy3HAUHOE YMCIIO, TPEX3HAYHOE YHCIIO H T. J.), CUNTA-
FOTCS IIEJIBIMU TTOJIOKUTEILHBIMHU.

Boolean1°. Jlano nienoe uucino 4. [IpoBepuTh HCTUHHOCTH BBICKa3biBaHUs: «UHCI0

A SBISIETCS TIOJOKHUTEITBHBIM.

Boolean2. Jlano nenoe uncio 4. [IpoBepuTh UCTUHHOCTH BhICKa3biBaHus: «Hucio A4

SIBIISICTCS HEUCTHBIM.

Boolean3. /lano nenoe uncio 4. [IpoBepuTh UCTHHHOCTH BBICKa3bIBaHUS: «Hucio A4

SIBIISICTCS YCTHBIM.

Boolean4. /lanbl aBa mensix uncia: A, B. [IpoBepuTh HCTHHHOCTHh BBICKA3bIBAHMS:

«CnpaBeyiuBbl HepaBeHCTBA A > 2 u B < 3».

Boolean5. Jlansl nBa nenbix gncna: A, B. [IpoBepuTh UCTUHHOCTH BHICKA3bIBAHUSI:

«CnpaBennuBsl HepaBeHCTBA A > 0 uinu B < —2».

Boolean6. Jlanbl Tpu mensix uncna: A, B, C. [IpoBepuTh HCTUHHOCTH BBICKA3bIBa-
Hus: «CrpaBesiuBo ABOMHOE HEPABEHCTBO 4 < B < (.

Boolean7°. Jlanbl Tpu 1ienbix yucna: A, B, C. [IpoBepuTh HCTHHHOCTHh BBICKA3bIBa-
Hus: «Hucno B HaxoauTcss Mexy uuciaMu A u Cy.

Boolean8. Jlanbl nBa nenbix uncna: A, B. [IpoBepuTh UCTUHHOCTH BBICKA3bIBAHUSI:
«Kaxxnoe u3 uncen A u B HEUETHOEY .

Boolean9. Jlansl nBa nenbix yncna: A, B. I[IpoBepuTh UCTUHHOCTH BBICKA3bIBAHUSI:
«XoTs ObI OAHO U3 uncen A U B HEYeTHOEeY.



17

Boolean10°. lans! nBa nenbix uncia: A, B. [IpoBepuTh HCTUHHOCTH BBHICKAa3bIBAHMS:
«PoBHO o1HO U3 uncen A U B HeueTHOE.

Boolean11. Jlans! aBa menbix uncna: A, B. [IpoBepuTh HCTHHHOCTH BHICKAa3bIBAHMS:
«Yucna A u B UMEIOT OJJMHAKOBYIO YETHOCThY.

Boolean12. anwr Tpu nenbix uncna: A, B, C. IIpoBepuTh HCTUHHOCTH BBICKA3bIBa-
Hus: «Kaxnoe u3 uncenn A, B, C IOJI0KUTEILHOECY.

Boolean13. [ansr Tpu nenbix uncina: A, B, C. IIpoBepuTh HCTUHHOCTH BBICKA3bIBA-
HUs: «XO0Ts Obl 01HO U3 uucen 4, B, C TONI0XKUTEIBHOCY.

Boolean14. [ans! Tpu nensix uucna: A, B, C. [IpoBepuTh UCTHHHOCTh BBICKA3bIBa-
Hust: «PoBHO 071HO 3 urcen A, B, C MONOKUTEIHHOEY.

Boolean15. [ansl Tpu nensix uucna: A, B, C. [IpoBepuTh UCTHHHOCTh BBICKA3bIBa-
Hus: «PoBHO naBa U3 uncen A, B, C ABISIIOTCS MOJIOKUTEIbHBIMM.

Boolean16. Jlano 1nienoe noioxureabHOe Yuciio. [I[poBepuTh HCTUHHOCTD BBICKA3bI-
BaHUs: «JIaHHOE YMCITO SBJISIETCSI YSTHBIM JIBY3HAYHBIMY.

Boolean17. lano nienoe nonoxureabHoe 9rciio. [I[poBepuTh HICTUHHOCTD BBICKA3bI-
BaHUs: «JIaHHOE YMCIIO ABJISCTCS] HEUCTHBIM TPEX3HAYHBIM.

Boolean18. IlpoBepuTh UCTHHHOCTH BBICKa3bIBaHHS: «Cpean TpeX MaHHBIX IEIbIX
YHCEeN €CTh XOTsI ObI OJHA TTapa COBIIAIAFOIINX).

Boolean19. IlpoBeputh UCTUHHOCTH BBICKa3bIBaHUSA: «Cpeau TpeX MaHHBIX IEITBIX
YHCeJ €CTh XOTs OBl 0JIHA TIapa B3aMMHO TPOTHBOIIOIOKHBIXY.

Boolean20. [lano tpex3Haunoe uuciio. [IpoBepuTh HCTUHHOCTH BBICKA3bIBAHUS:
«Bce mudpsl JTaHHOTO YUCIIa PA3ITNIHBD).

Boolean21. Jlano tpex3Haunoe uuciio. [IpoBepuTh HCTUHHOCTH BBICKA3bIBAHUS:
«Iudprr rarHHOTO YKCIIa 00pPa3yIOT BO3PACTAIOIIYIO ITOCIICIOBATEILHOCTD.

Boolean22. Jlano tpex3Haunoe uucio. [IpoBepuTh HMCTUHHOCTH BBICKA3bIBAHUS:
«Iudpsl ganHOrO YMCIa 00Pa3yIOT BO3PACTAIONIYIO UM YOBIBAIOIIYIO TOCIe-
JIOBATEIbHOCTHY.

Boolean23. [lano getsipex3Haunoe yuciio. [IpoBepuTh HCTUHHOCTH BBICKA3BIBAHUS:
«JlaHHOE YMCIIO YMTAETCSl OAMHAKOBO CIIEBA HAIPABO U CIIPaBa HAJIEBO».

Boolean24. /lans! uncna A, B, C (aucno A He paBHo 0). PaccmorpeB ouckpumunanm
D =B*—4-A-C, npoBepuTh HCTUHHOCTh BbICKa3bIBaHMs: «KBajgpaTHOe ypaBHe-
aue A-x* + B'x + C = 0 MMeeT BeleCTBEHHBIE KOPHW.

Boolean25. [lansr uucna x, y. [IpoBepuTh HCTUHHOCTH BBICKAa3bIBaHUS: « TOUKa C KO-
OpJMHATaMHU (X, y) JIEKUT BO BTOPON KOOPJIMHATHON YETBEPTUY.

Boolean26. /lansr uyncna x, y. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHUS: « TOUKa C KO-
OpJMHATaMHU (X, V) JIEKUT B YETBEPTOU KOOPAMHATHON YETBEPTH.

Boolean27. [lans! uncna x, y. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHMs: « To4Ka ¢ KO-
OpIMHATaMH (X, )) JISKUT BO BTOPOH WIIM TPEThEi KOOPANHATHOW YETBEPTH.
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Boolean28. [lansr uncna x, y. [IpoBepuTh HCTUHHOCTH BBICKa3bIBaHUS: « TOUKa C KO-
OpJMHATaMHU (X, V) JISKUT B NIEPBOM WM TPEThEH KOOPIUHATHON YETBEPTUY.

Boolean29°. lans! uncna x, y, x1, y1, X2, V. [IpOBEpUTh HCTUHHOCTH BHICKAa3bIBAHMS:
«Touka ¢ koopauHaTaMu (X, ) JIGKUT BHYTPHU MPSIMOYTOJIBHHKA, JICBAsk BEPXHSISA
BEpILIMHA KOTOPOTrO MMEET KOOPJMHATHI (X, )1), IpaBas HUKHASL — (X2, )»),
a CTOPOHBI TTAPAJUICTLHBI KOOPIMHATHBIM OCSM.

Boolean30. [lans! nienbie uyncna a, b, ¢, ABIAOMNECS CTOPOHAMH HEKOTOPOTO Tpe-
yroiabHuKa. IIpoBeprUTh UCTUHHOCTh BBICKa3bIBaHUA: « TpeyroiabHUK CO CTOPO-
HaMU a, b, ¢ SBISIETCS PABHOCTOPOHHUM.

Boolean31. /lausl nienbie uncna a, b, ¢, ABIAIOMNECS CTOPOHAMH HEKOTOPOTO Tpe-
yroyibHuKa. [IpoBepUTh MCTUHHOCTH BBICKAa3bIBaHUS: « TpEyroibHUK CO CTOPO-
HaMHU a, b, ¢ ABISIETCS paBHOOESAPEHHBIMY.

Boolean32. /lans! nienbie uncna a, b, ¢, ABAAIOMUECS CTOPOHAMH HEKOTOPOTO Tpe-
yroyibHHuKa. [IpoBepUTh MCTUHHOCTH BBICKAa3bIBaHUS: « TpEyroibHUK CO CTOPO-
HaMH da, b, ¢ SBIIAETCS IPSIMOYTOJIBHBIM.

Boolean33. Jlausr niensie uncna a, b, c¢. [IpoBepUTh UCTUHHOCTH BBICKA3bIBAHMS:
«CyIecTByeT TpeyTroIbHHUK CO CTOPOHAMU a, b, C».

Boolean34. /lanbl koopauHATHI MOJIS IIAXMATHON JOCKH X, ) (IICJIbIE YHCIIA, JIeKa-
e B auanazone 1-8). YuuTeiBasi, 4To JieBoe HIbkHee mojie Aocku (1, 1) sBis-
CTCSl YePHBIM, ITPOBEPHUTHh NCTUHHOCTD BBICKA3bIBAHMS: «JlaHHOE ITOJIE SBIISCTCS
OEJIBIMY.

Boolean35. Jlanel koopauHATHl ABYX Pa3IMYHBIX ITOJICH ITaXMAaTHOW JOCKH Xi, Vi,
X2, ¥ (1enbie umucia, Jexamue B auama3one 1-8). [IpoBepuTh HCTHHHOCTH BBI-
CKa3bIBaHUs: «JlaHHBIE MOJII UMEIOT OJUHAKOBBIN LIBET.

Boolean36. Jlansl koopauHATHI ABYX Pa3IMYHBIX ITOJICH IaXMAaTHOW JOCKH Xi, Vi,
X2, ¥ (1enbie uucia, Jexamue B auama3one 1-8). [IpoBepuTh HCTHHHOCTH BBI-
CKa3bIBaHUs: «JIaaps 3a OJJMH XOJI MOXKET TIEPEUTH C OHOTO TOJIS Ha IPYTOey.

Boolean37. Jlanel xoopauHATHl ABYX Pa3IMYHBIX ITOJICH ITaXMAaTHOW JOCKH Xi, Vi,
X2, ¥ (1enbie uucia, Jexamue B auama3one 1-8). [IpoBepuTh HCTHHHOCTH BBI-
ckaspiBaHus: «Kopoib 32 0JIMH X0 MOXKET MEPEUTH C OJTHOTO ITOJISI Ha APYTOECH.

Boolean38. Jlansl xoopauHATBI ABYX Pa3IMYHBIX ITOJICH ITaXMAaTHOW JOCKH Xi, Vi,
X2, ¥ (1enbie uucia, Jexamue B auama3one 1-8). [IpoBepuTh HCTHHHOCTH BBI-
ckaspiBaHus: «CJIOH 3a OJTUH X0/ MOXKET TIEPEUTH C OHOTO TOJIS Ha IPYTOe».

Boolean39. Jlansl xoopauHaAThl ABYX Pa3IMYHBIX ITOJICH ITaXMAaTHOW JOCKH Xi, Vi,
X2, ¥ (1enbie uucia, Jexamue B auama3one 1-8). [IpoBepuTh HCTHHHOCTH BBI-
ckaspiBaHus: «Dep3b 32 0JIMH X0 MOXKET IIEPSUTH C OJTHOTO TTOJISI Ha APYTOLH.

Boolean40. Jlaapl koopauHATHI ABYX Pa3IUYHBIX ITOJICH IaXMAaTHOW JOCKH X, Vi,
X2, y» (Uenble yncha, Jexamue B nuanasone 1-8). [IpoBepuTh HCTHHHOCTD BbI-
ckaspiBaHus: «KOHB 32 OMH X0JT MOXKET MEPEUTH C OJTHOTO TIOJIS Ha IPYTOe».
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6 YcnosHbiW onepatop: rpynna If

If1. Jano menmoe uncio. Eciu oHO SBISIETCS MOJIOXKHUTEIBHBIM, TO MPHOABUTh K He-
My 1; B IPOTHBHOM Cllydae HE H3MEHSTh €r0. BRIBECTH MOIYYEHHOE YHCIIO.

If2. Tlano menoe uncio. Eciu oHO SBISIETCS MOJOXKHUTEIBHBIM, TO MPHOABUTh K HE-
My |; B IPOTMBHOM Ciy4ae BbIUECTh U3 HETO 2. BBIBECTH MOIyYEHHOE YUCIIO.

If3. Jano menoe uncio. Eciim oHO SBISIETCS MOJIOXHUTEIBHBIM, TO TPHOABUTh K He-
My 1; eClii OTpHUIATEIBHBIM, TO BBIYECTh M3 HETO 2; €CIAM HYJEBBIM, TO 3aMe-
HUTH ero Ha 10. BeiBeCTH noy4eHHOE YuCIIo.

If4°. Jlaner Tpu 1enbIx yucia. HallTh KOJUYecTBO TOJOKUTEIBHBIX YHCEN B UCXOJ-
HOM Habope.

If5. Janbr Tpu nensix yncia. HalTH KOJIMYEeCTBO MOJOKHUTEIBHBIX M KOJMYECTBO OT-
pHULATENBHBIX YHCE B UCXOIHOM Habope.

If6°. Jlans! aBa urcia. BeiBecTr OOJbIICE M3 HUX.
If7. Jlanb! aBa yricna. BeiBeCTH MOPSAKOBEIM HOMEP MEHBIIIETO U3 HUX.
If8°. Jlanb! nBa yncna. BeiBecTr BHauae OoJbllice, a 3aTeM MEHbIIIEE M3 HUX.

If9. [lans! aBe mepeMeHHbIC BeliecTBeHHOro Tuma: A, B. Ilepepacnpenenuts 3Haue-
HUS JJAHHBIX TIEPEMEHHBIX TaK, 4TOObl B A OKa3aJloCh MEHbIIIEE U3 3HAUYCHHIA,
a B B — Ooubliee. BeiBecTH HOBbIE 3HAUEHUS IEPEMEHHBIX 4 U B.

If10. dausr aBe mepemennbie 1enoro tuma: A u B. Eciu ux 3HaueHUs HE paBHBI, TO
IIPUCBOUTDH KAXKJIOW IIEPEMEHHON CYMMY 3THX 3HAYECHUH, a €CJIU PaBHBI, TO MPU-
CBOUTH NEPEMEHHBIM HYJIEBbIC 3HAUCHUs. BBIBECTH HOBBIC 3HAUEHUS MEPEMEH-
HbIX A U B.

If11. daus! aBe mepemennbie 1enoro tuma: A u B. Eciu ux 3HaueHus HE paBHBI, TO
IPUCBOUTH KAXKJIOM MEPEMEHHOI OOJIbIIee U3 ITUX 3HAYEHUH, a €CIIU PaBHBI, TO
MPUCBOUTH NIEPEMEHHBIM HYJIEBbIC 3HAUCHUs. BhIBECTH HOBBIE 3HAUCHUSI TEpe-
MEHHBIX 4 U B.

If12°. danb! Tpu yncna. HaliTn HauMeHbIee U3 HUX.

1f13. Jans! Tpu uyncna. Haiitu cpenHee u3 HUX (TO €CTh YHCIIO, PACIIONIOKEHHOE Me-
KTy HANMECHBIITUM U HAHOOJBIIIAM).

If14. Jans! Tpu uncia. BeiBecTn BHavaae HaMMEHBIIIEE, a 3aTeM HauOOJIbIlee U3 JaH-
HBIX YHCEII.

1f15. lausl Tpu uncna. Haiitu cymmy ABYX HanOOJIBIINX U3 HUX.

If16. danb! Tpu nepeMeHHble BeriecTBeHHOro tuna: A, B, C. Ecinu ux 3Ha4eHUs yIO-
PAIOYEHBI TIO BO3PACTAHUIO, TO YJABOWUTHh MX; B MPOTUBHOM CJIy4dae 3aMEHUTh
3HAYEHHE KAXJOU IEPEMEHHOM Ha IPOTHUBOIOJIOKHOE. BBIBECTH HOBBIE 3HAUe-
HUs IepeMeHHbIX A, B, C.
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If17. Jaub! Tpu nepeMeHHble BemiecTBeHHOro tuna: A, B, C. Eciau ux 3Ha4eHHUs yIO-
PSAIOYEHBI 110 BO3PACTAHUIO UM YOBIBAaHUIO, TO YABOUTH UX; B IPOTHBHOM CIIY-
4yae 3aMEHUTH 3HAUYECHUE KAXKJIOW MEPEMEHHOM HA IMPOTUBOIIOJIOXKHOE. BriBecTn
HOBBIE 3HaU€HUS NepeMeHHbIX 4, B, C.

If18. anbl Tpu 1ENbIX YKCIIA, OJHO W3 KOTOPHIX OTJIMYHO OT JABYX JPYTHX, PaBHBIX
Mexay coboit. OnpenenuTh NOPAIKOBBIA HOMEp YHCIIa, OTIIMYHOTO OT OCTajlb-
HBIX.

1f19. Jlanbl yeThIpe HENBIX YHCIA, OJJHO U3 KOTOPBIX OTIIMYHO OT TPEX APYTUX, PaB-
HBIX MEXAy coboi. OnpenenuTs NOPSIKOBBIA HOMEDP YMCia, OTIIMYHOTO OT OC-
TaJIbHBIX.

If20. Ha uucnoBoii ocu pacnoiioxeHbl Tpu Touku: A, B, C. Onpenenuts, Kakas w3
IBYX nocieanux Touek (B umu C) pacnonoxkeHna O1mke K A, U BBIBECTH Ty TOY-
KY U €€ PacCTOSIHUE OT TOUKH A.

If21. JlaHbI 1EI0YKMCICHHBIC KOOPMHATHI TOUYKH Ha TUIOCKOCTH. Ecnm Touka coBma-
JIaeT C Ha4aJoM KoopAuHaT, To BeiBecTu (. Ecnu Touka He coBmamaeT ¢ Ha4aaioM
KOOpJMHAT, HO JeXKUT Ha ocu OX win OY, TO BEIBECTH COOTBETCTBEHHO | mim 2.
Ecnu Touka He IeKUT Ha KOOPAMHATHBIX OCSIX, TO BBIBECTH 3.

If22°. JlaHbl KOOpJAMHATHI TOYKH, HE JICXKAIICH HAa KOOPAUMHATHBIX ocsix OX u OY.
Omnpenenuts HOMEP KOOPJIMHATHOH YETBEPTH, B KOTOPOH HAXOIUTCS IaHHAS
TOYKA.

If23. JlaHbl 11E70YKMCIACHHBIE KOOPAMHATHI TPEX BEPIIMH MPSIMOYTOJbHHKA, CTOPOHBI
KOTOPOTO TapauIeIbHBI KOOPAWHATHEIM OocsiM. HaliTi KoopiMHATHI €ro 4eTBep-
TON BEPIIVHBI.

If24. Jlns maHHOTO BEIECTBEHHOrO X HAWTH 3HAYEHHE CIEAYIOmEH QYHKIMH f, IPH-
HUMAIOIIEN BEIECTBEHHbBIE 3HAUCHUS:

2-sin(x), ecnu x > 0,
0|
6 —x, eciiu x < 0.

If25. Jlns nanHOTO IENIOro x HAWTH 3HAYCHHE CIeAyIomeH (GYyHKIUU f, TPUHUMAFO-
ey 3HaYeHUs 11eJI0T0 THIIA:

) { 2:X, eCMU X < -2 AU X > 2,
x =
—3-X, B IPOTUBHOM CJTy4ae.

[f26°. Jlns maHHOTO BEINECTBEHHOrO X HAWTH 3HAUYEHUE CIIEeAyoleld GyHKINH f, Mpu-
HUMAIOIIEN BEIECTBEHHBIEC 3HAUCHUS:

—x, ecmu x <0,
2
fx)=7 x,ecmn0<x<2,

4, eciu x > 2.
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If27. JIns naHHOrO BEIIECTBEHHOTO X HAWTH 3HAYCHHUE CIEAyoIned (QYHKIHMH f,
MIPUHUMAIOIIEN 3HAYCHHUS 11€JI0T0 TUIIA:

0, ecmux <0,
fx)= 1, ecnu x mpunajexur [0, 1), [2, 3), ...,
—1, ecnu x npuHagnexut [1, 2), [3, 4), ... .

If28. an HOMep rona (MOJIOKHUTEIBHOE IIeNIoe YHUCIO). OnpeaeuTh KOJTHYECTBO
JHEW B ATOM IOy, YUUTHIBasi, UTO OOBIYHBIN IO/l HACUUTHIBAECT 365 qHEH, a BU-
COKOCHBINM — 366 nHel. BUCOKOCHBIM CUMTaeTCs Tof, Jeasnuiicsa Ha 4, 3a uc-
KJIIFOYEHUEM TeX rofoB, KoTopbie aenstcs Ha 100 u ne nenstca Ha 400 (Hampu-
Mmep, roael 300, 1300 u 1900 He sBisitoTCSt BUCOKOCHBIMU, a 1200 1 2000 — sB-
JISIFOTCS).

1f29. I[aHO OcJaoC YncCiio. BriBecTH ero CTPOKY-OIMNCAHNC BUIAAd «OTPHULIATCIIBHOC YCT-
HOC 9HCJIO», «HYJCBOC YHUCIIO», KITIOJIOKHUTCIIBHOC HCUCTHOC YHUCIIO» U T. 1.

If30. [ano mnenoe uwmcno, yiexamee B auama3oHe 1-999. BreiBecTn ero cTpoky-
OIHCaHKUEe BHA «YETHOE JIBY3HAYHOE YMCIIO», KHEUCTHOE TPEX3HAYHOE UMCIION
U T. .

7  OnepaTtop BbIbopa: rpynna Case

Case1. JlaHo 1ienoe yuciio B auanazoHe 1—7. BeIBeCTH CTpOKY — Ha3BaHHE JIHS HE-
JIelId, COOTBETCTBYIOIIEE MaHHOMY 4HCay (1 — «IIOHEACIBbHUK», 2 — «BTOP-
HUK» U T. 11.).

Case2. Jlano nenoe yncio K. BeIBecTH CTPOKY-OIHMCAHUE OIICHKH, COOTBETCTBYIO-
et uncny K (1 — «1mioxo», 2 — «HEyA0BJIETBOPUTEIIBHOY, 3 — «YIOBJIETBO-
PUTENBHOY», 4 — «XOPOILIO», 5 — «OTIUYHO»). Ecin K He JNeXUT B Auana3zoHe
1-5, TO BBIBECTH CTPOKY «OLIHOKAY.

Cased3. J/lan HOMep Mecsiia — Ieoe 4ucio B auanazone 1-12 (1 — sHBapp, 2 —
¢eBpasb U T. 11.). BeiBecTH Ha3BaHUE COOTBETCTBYIOIIETO BPEMEHH roja («3u-
May, «BECHA», «JIETO», KOCEHBY).

Case4°. Jlan HOMep Mecsla — Iejoe Ynuciao B auanazone 1-12 (1 — suBapp, 2 —
deBpanb U T. a.). OnpeaeauTs KOJIUIECTBO THEH B 3TOM MECSIe Ul HEBHCO-
KOCHOTO TO/1a.

Caseb5. Apudmernueckue AEHCTBHS HAJ YUCIAMHU TPOHYMEPOBAHBI CIICAYIOIIMM
obpazom: 1 — cioxxeHue, 2 — BbIYUTaHUE, 3 — yMHOXKEHUE, 4 — JCICHUE.
Jlan Homep neiicTBus N (11es10e 4yucio B aquanazoHe 1—4) u BelecTBeHHbIE YuC-
na A u B (B ve paBHo (). BbImoJHUTE Ha/ YMCIaMU YKa3aHHOE JEHCTBHUE U BbI-
BECTH pE3yJIbTAT.

Case6. EquHuibl JUIMHBI POHYMEPOBaHbI CIIEAYIOIIMM oOpa3oMm: 1 — aenumerp,
2 — KWwIoMeTp, 3 — MmeTp, 4 — MUWIIUMETp, 5 — ca"TumeTp. Jlan Homep eau-
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HUIIBI TUHBI (11€710€ YUCIIO B AWana3oHe 1-5) u ainMHa oTpe3ka B ITHX SIUHU-
1ax (BemnecTBeHHoe uncio). Haiftu qyinHy oTpeska B MeTpax.

Case7. Enunuibl Macchl TPOHYMEPOBAHbI CICAYONMM o0pa3oM: 1 — kuiorpamm,
2 — MWJIUTpamm, 3 — rpamMm, 4 — TOHHA, 5 — 1eHTHep. J[aH HoMep eTMHUIIBI
Macchl (IIeJI0€ YHCIIO B auamna3oHe 1-5) u macca Tejla B 9THX eIMHHUIIAX (Bele-
CTBEHHOE uMcio). Hailtu Maccy Tena B KMJIorpaMmax.

Case8. [lanwl 1Ba nenbix uncna: D (neHb) u M (MecsI), OnpeaeIsioIne MpaBuiIb-
HYIO JaTy HEBUCOKOCHOTIO roja. Beisectu 3Hauenuss D u M i 1atel, npeaie-
CTBYIOIIEH YKa3aHHOM.

Case9°. Jlansl aBa menbix yucia: D (neHb) 1 M (MecsIn), onpeaesionue mpaBuiib-
HYIO JIaTy HEBUCOKOCHOIO rojia. BeiBectu 3HaueHuss D u M jjist AaThl, Cleaylo-
1IEH 32 YKa3aHHOM.

Case10. PoboT mMoxeT mepeMeniarbcs B 4eTbipex HampaBieHusx («C» — cesep,
«3» — 3anan, «}O» — 1r, «B» — BOCTOK) W nmpuHUMATh TpU IUGPOBHIE KO-
MaHJibl: 0 — MPOJ0JDKATh ABMKEHHE, | — MOBOPOT HajleBO, —1 — MOBOPOT Ha-
npaBo. Jlan cumBoa C — HMCXOJHOE HaIpaBiieHHe podoTa U 1eioe Yucio N —
MocJiaHHasg eMy KoMmasja. BeiBecTu HampaBiieHune poOoTa TOocCie BBITIOJHEHUS
IIOJIy4€HHON KOMaH/IbI.

Case11. JlokaTop OpueHTHpPOBAH Ha OJHY M3 CTOPOH cBeTa («C» — ceBep, «3» —
3aman, «kO» — ror, «B» — BOCTOK) 1 MOXXET MPUHUMATHh TPHU IUDPOBBIE KO-
MaH/ibl TOBOPOTA: 1 — MOBOPOT HaJIEBO, —1 — MOBOPOT HAIMpPaBo, 2 — MOBOPOT
Ha 180°. Jlan cumBos C — ucCXoaHasg OpUEHTAIMA JOKaTopa U 1ejbie uncia N,
u N, — JABe MOCIaHHbIE KOMaHJbl. BBIBECTM OpHMEHTALHIO JIOKATOpA MOCHE
BBITIOJTHEHUS 3TUX KOMaH/,.

Case12. DiaeMeHThI OKPYKHOCTH MPOHYMEPOBaHbI CACIYIOIUM oOpazom: 1 — pa-
muyc R, 2 — muamerp D=2'R, 3 — mmmHa L =2'1m'R, 4 — muomanae Kpyra
S'=7-R*. JlaH HOMep OJJHOTO U3 STHX IEMEHTOB U €r0 3HaUCHHE. BhIBecTH 3Ha-
YEHUS! OCTAJIBHBIX AJIEMEHTOB JJAHHOW OKPYXKHOCTH (B TOM ke mopsiike). B ka-
YECTBE 3HAYEHUSI T UCIIOJIb30BaTh 3.14.

Case13. DneMeHThI paBHOOSIPEHHOTO MPSMOYTOJIBHOTO TPEYTOJIbHHUKA IIPOHYMEPO-
BaHBI CIEAYIOMKM 00pa3oM: 1| — KarteT a, 2 — TUNOoTeHy3a ¢ = a2 ,3 — BbI-
coTa h, onyiieHHass Ha TUNIOTeHY3Y (h = ¢/2), 4 — mnomane S = c-h/2. Jlan Ho-
MEp OJHOTO U3 ITUX IJIEMEHTOB M €T0 3HaUeHHE. BhIBECTH 3HAUEHUS OCTATBLHBIX
AJIEMEHTOB JAHHOI'O TPEYTOJbHUKA (B TOM K€ MOPSIIKE).

Case14. DiieMeHThl PaBHOCTOPOHHETO TPEYroJbHUKA MPOHYMEPOBAHBI CIICAYIOIIMM
obpazom: 1 — cropoHa a, 2 — paauyc R, BIHCAHHOH OKpPYXHOCTH (R;=
= a3/ 6), 3 — panuyc R, onmucaHHOU OKpPYKHOCTH (R, = 2'R;), 4 — miomaab
S=a*3/4. JlaH HOMEp OJHOTO M3 TUX JIEMEHTOB U €ro 3HadeHue. BriBecTu
3HAYCHHsI OCTAIBHBIX AJIEMEHTOB JJAHHOTO TPEYTOJIbHUKA (B TOM )K€ MOPAIKE).
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Case15. MactsaM urpaibHbIX KapT MPUCBOCHBI MOPSAAKOBBIE HOMepa: 1 — THKH,
2 — Ttpednl, 3 — OyOHBI, 4 — uepBbl. JJOCTOMHCTBY KapT, CTApIINX JECATKH,
npucBoeHsl Homepa: 11 — Bainer, 12 — nmama, 13 — koponb, 14 — Ty3. Jlansl
nBa Lenbix yucna: N — noctouHcTBO (6 < N < 14) u M — macTh KapThl
(1 £ M <4). BeiBecTn Ha3BaHHWE COOTBETCTBYIOIIEH KapThl BUIA «IIECTEpKa Oy-
Oen», «J1aMa 4epBeil», «Ty3 Tped» u T. II.

Case16. Jlano uesoe uuciio B auana3zoHe 20—69, onpenessioiiee Bo3pacT (B roaax).
BriBecTH CTpoOKy-onucaHue yKa3aHHOTO BO3pacTa, 00ecIieurB MPaBHIHHOE CO-
rJ1aCOBaHUE YHMCJIa CO CIIOBOM «T0», Hampumep: 20 — «aBaauarh jJer», 32 —
«TpUALATH ABa roAa», 41 — «COpOK OJMH TO1I».

Case17. lano nenoe unciao B guamnasone 10—40, onpeaensiomniee KOJIMYSCTBO yUueO-
HBIX 33/IaHUH 10 HEKOTOPOM TeMe. BBIBECTH CTPOKY-ONMCAaHUE YKA3aHHOTO KO-
JUYECTBA 3aJaHUM, 00ECIeUrnB MPaBUIBbHOE COTJIACOBAHHUE YHCIIAa CO CIIOBAMH

«y4yeOHOe 3ajaHue», Hampumep: 18 — «BoceMHanUaTh y4eOHBIX 3aJaHUiD,
23 — «JaBaauaTh TpU Y4EOHBIX 3alaHus», 31 — «TpuALaTh OJHO yuyeOHOE 3a-
TAHUE).

Case18. Jlano memoe uucino B auamasone 100-999. BreiBecTH CTPOKY-OMKCaHHE
JJAHHOTO 4YHCJIa, HAIpuUMep: 256 — «ABECTH MATBHAECAT WIECTh», 814 — «BO-
CEMbCOT YEThIPHAAIATHY.

Case19. B BocrouHOM KajneHaape NMPUHAT 60-JICTHHH UK, COCTOSIIMNA U3 12-1eT-
HUX MOJIIMKIOB, 0003HaYaeMbIX Ha3BaHUSMM IIBETA: 3€JICHBIN, KPacHBIH, Ke-
ThIN, O€TbI U YepHBbIA. B KaKJ10M MOALMKIIE IOkl HOCAT HAa3BaHUS KUBOTHBIX:
KPBICHI, KOPOBBI, TUTPA, 3aiilla, ApaKoHA, 3MEH, JIOMIAIH, OBIIbI, 00E3bsHBI, KY-
pulibl, cobaku u cBUHBH. [10 HOMEpyY rojaa onpeaenuTh ero Ha3BaHue, eciau 1984
roJi — HA4YaJIO LMKJIA: «OJ 3€JICHOU KPBICHD».

Case20. [anb! nBa menbix uncia: D (aeHp) u M (MecsIr), onpeaesstonue MpaBuIb-
HyI0 aary. BeiBectu 3Hak 30Auaka, COOTBETCTBYIOMIUM 3TOM Aate: «Bomomnein»
(20.1-18.2), «Ps1061» (19.2-20.3), «OBen» (21.3-19.4), «Teneny (20.4-20.5),
«bmmzuensy (21.5-21.6), «Pak» (22.6-22.7), «JleB» (23.7-22.8), «/leBa»
(23.8-22.9), «Becw» (23.9-22.10), «Cxopmuon» (23.10-22.11), «Ctpenem»
(23.11-21.12), «Kozepor» (22.12-19.1).

8 Uwkn c napametpom: rpynna For

For1. dansr nensie yucina K u N (N > 0). BeiBectu N pa3 uuncio K.

For2. [lans! nBa nenbix uncia 4 u B (A < B). BeiBecTu B mopsiike BO3pacTaHUs BCe
LIEJIbIE YHMCIIA, PACIIOJIOKEHHbIE MeXOY A u B (Bkiatodas camu uucia 4 u B),
a TaK)Ke KOJIMYECTBO /N 3TUX YUCEIl.
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For3. Jlausr nBa nensix uncia A u B (A < B). BeiBectr B mopsiike yObIBaHHSI BCE IIe-
JIbI€ YHUCJa, PACIoOKEeHHbIE MKy 4 U B (He Bkitouas yucna 4 u B), a Takxe
KOJIM4YeCTBO N DTHUX YHCEIL.

Ford. ]Jlano BemecTBeHHOE uynciao — IieHa 1 kr koHder. BeiBectn cTtommocTs 1,
2, ..., 10 xr koHpeT.

For5°. Jlano BemectBeHHOe unciao — 1ieHa | kr koH(eT. BeiBectn croumocts 0.1,
0.2, ..., 1 xkr xoHperT.

For6. Jlano BemiecTBeHHOE YMCIIO — IeHa | kr koHdeT. BeiBecTn crommocth 1.2,
1.4, ..., 2 xr koH(eT.

For7. Jlansr nBa nienbix uncia A u B (4 < B). Halitn cymMmMy Bcex ILENbIX guced oT A
10 B BKIIFOUHUTEIBHO.

For8. [lans! nBa nensix yucina A u B (A < B). Haiitu npou3BecHIe BCeX ICIIBIX YH-
cel 0T A 10 B BKIIIOUHUTEIBHO.

For9. Jlansr aBa nensix uncina 4 u B (4 < B). Haiitu cymMMy KBaJpaToB BCEX ILIEIIBIX
qucel oT A 10 B BKIIIOUUTEILHO.

For10. [ano uenoe uncio N (> 0). Haiitu cymmy
1+12+13+...+1/N
(BEIIECTBEHHOE YHUCIIO).

For11. [lano uenoe uncno N (> 0). Haiitu cymmy
N+ N+ 1P+ N+2)>+...+ (2N
(TIemoe 9mcio).
For12°. lano nienoe urcno N (> 0). Haiitu npou3sseacHne
1.1-1.2-13-...
(N coMmHOXUTENEH).

For13°. [lano nenoe uncino N (> 0). Haiitu 3HaucHME BBIpayKEHUS
1.1-12+13—...
(N ciaraeMbIX, 3HAKH Y€PEAYIOTCs). Y CIIOBHBIN OIEPaTOp HE UCIIOIH30BAaTh.

For14. Jlano nenoe yucimo N (> 0). HaliTu kBaapaT TaHHOTO YMCIIA, UCTIOIB3YS JIJIS

€0 BBIYUCIICHUS CIICIYIONIYI0 GOopMyITy:
N=1+3+5+...+2N-1.

[Tocne noGaBiieHUs K CyMMe Ka)KJI0TO CJIaraéMoro BBHIBOJUTh TEKYIllee 3HAUCHUE
CyMMBI (B pe3yibTare OyAyT BBIBEJACHBI KBaApPaThl BCEX IIEJIBIX YHCEN OT |
10 N).

For15°. Jlano BemecTBeHHOE YKClio A 1 1ienoe uucio N (> 0). Haiitu 4 B crenenu N:

AV=A44-... A

(uncna A nepeMHOXkarTCs N pa3z).

For16°. Jlano BemectBeHHOe unciao A u nemoe uucio N (> 0). Mcnons3ys oauH
IIMKJI, BEBIBECTH BCE Ienble cTeneHu unciaa A ot 1 o V.
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For17. [lano BemectBenHoe uncio 4 u nenoe uncio N (> 0). Ucnons3yst ouH UK,
HaTH CYMMY
1+A+42+42+ ..+ 4"

For18. [lano BemectBennoe uncio 4 u nenoe uncio N (> 0). Ucnons3yst ouH UK,
HAWTH 3HAUYCHUE BBIPAKCHUS
1—A+42 -4+ .. +(DY4".
VY CIIOBHBIN OnIEpaToOp HE UCHOJIB30BATh.
For19°. Jlano nienoe uucio N (> 0). Halitu nmpou3sBeneHue
N'=12-...:N
(N—gpaxmopuan). YUtoOsl m30eXaTh IEIOYUCICHHOTO TEPETIOTHEHUS, BBIYNC-
JSTh 3TO TPOU3BEACHUE C MOMOIIBI0 BEMICCTBEHHOW NMEPEMEHHOW M BBIBECTH
ero Kak BEIIECTBEHHOE YHUCIIO.

For20°. [{ano nienoe uncio N (> 0). Mcionb3ys OUH UKII, HAUTH CyMMY
IN+21+314+ ...+ N
(Beipaxkenue N! — N—gaxkmopuan — o0003Ha4YaeT MPOU3BECHUE BCEX LEIbIX
gucen oT 1 go N: N! = 1-2-...-N). Uto0bI u36exaTh MEJIOYUCIECHHOTO Tepe-
MIOJTHCHHUSI, TIPOBOJUTH BBIYUCIICHHSI C TIOMOIIBIO BEIIECTBECHHBIX MMEPEMEHHBIX H
BBIBECTH PE3yJIbTaT KaK BEIICCTBEHHOE YNCIIO.

For21. [lano uenoe uncio N (> 0). Vcrionb3ys OJUH UK, HAUTH CYyMMY
1+ 1/(AN)+ 1/@2NH + 1/3) + ... + T/(N)
(Beipaxkenue N! — N—gpaxkmopuan — 0003HaYaeT MPOU3BEACHHUE BCEX IIEJIBIX
gucen ot 1 o N: N! = 1-2-...-N). IlonydyeHHOE YHCIIO SBJISICTCS TPUOIMKECH-
HBIM 3HAYEHHEM KOHCTaHTHI e = exp(1).

For22. Jlano BemecrBennoe uucio X u nemnoe unciao N (> 0). Haiitu 3naueHue BbI-
pakeHus
1+ X+X/Q20)+ ...+ XN
(N! = 1-2-...-N). TlonydeHHOE YHCIO SBISCTCS HMPHOIMKEHHBIM 3HAYCHHEM
GbyHKIIUU eXp B TOUKE X.

For23. Jlano BemectBeHHOE uncio X u nenoe uncio N (> 0). Haiitu 3HaueHUE BBI-
pakeHus
X-X/3)+X/(5) — ... + DV XM (@2-N+1))
(N! = 1-2-...-N). TlonmyyeHHOE YHCIIO SBIISICTCS NPHUOIMKCHHBIM 3HAYECHHUEM
dbyHKIIUU Sin B TOUKE X.

For24. JTano BemectBenHoe 4ncio X u menoe yucio N (> 0). Haiitk 3HaueHue BbI-
pakeHus
1 - X/ + XA — ...+ DYXN(2-N))
(N! = 1-2-...-N). IlonyyeHHOE YHCIO SBISIETCS MPUOIMKEHHBIM 3HAYECHUEM
(GYyHKIMH cOS B TOUKE X.

For25. [lano BemectBennoe uncio X (|X] < 1) u nenoe yucno N (> 0). Haiitu 3Haue-
HUE BBIPKCHUS
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X-XR+X13-.. +D)"XYN.
[TonyyenHoe 4ucIio sABIAsSETCS NPUOIMKEHHBIM 3HaUeHHeM (QyHKIMH In B TOouke
1+ X

For26. [lano BemectBennoe uncio X (|X] < 1) u nenoe yucino N (> 0). Haiitu 3Haue-
HHE BBIPaKECHHUS
X-X1B3+X05- .+ DYV 02-N+D.
[ToaydeHHOE YHUCIIO SIBISCTCS NMPHOMMKCHHBIM 3HaueHHEeM (YHKIMH arctg B
TOYKE X.

For27. Jlano BemectBenHoe unciio X (|X] < 1) m nienoe uucno N (> 0). Halitu 3Hade-
HUE BBIPOKCHUS
X+ 1X/2:3)+ 1:3-X/(2:45)+ ... +
+ 132 N=-1)X*¥/(2-4-.. .«(2:N)(2:N+1)).
[TonmyyeHHoe 4YHCIIO ABJISETCS MPUOIMIKEHHBIM 3HaueHHEeM (YHKIMH arcsin B
To4Ke X.

For28. [lano BemectBenHoe uncio X (|X] < 1) u nenoe yucno N (> 0). Haiitn 3Haue-
HUE BBIPOKCHUS
1+ X2 - 1-X/(24) + 1-3:X/(2:46) — ... +
+ (DM 13 L (- N=3)-X"/(2-4-...-(2'N)).
[TosmydeHHOE YUCITO SIBJISICTCS TPHOJIMKEHHBIM 3HaUCHUEM (QYHKITHH /1 + X .

For29. Jlano nemoe uucino N (> 1) u aBe BEIIECTBCHHBIE TOYKH Ha YHCIIOBOH OCH:
A, B (A < B). Otpe3ok [4, B] pa3our Ha N paBHbIX 0Tpe3koB. BoiBectu H —
JUTHHY KaKJIOTO OTPE3Ka, a TaKkke HabOp TOUEK

A, A+H, A+2H A+3H,
oOpasyronuii pazoueHue orpeska [4, B].

. B,

For30. lano nemoe uucino N (> 1) u aBe BeIIeCTBEHHbIE TOYKH Ha YHMCIIOBOH OCH:
A, B (A < B). Otpe3ok [4, B] pa3our Ha N paBHbIX 0Tpe3koB. BeiBectu H —
JUTMHY KaXJ0T0 OTpe3Ka, a Takxke 3HadueHus ¢pyHkuuu F(X) = 1 — sin(X) B Tou-
Kax, pa3OuBalouX OTpe30K [4, B]:

F4), F(A+H), FA+2H), .., F(@B).

For31. Jlano uenoe uucino N (> 0). I[locnemoBaTeabHOCTh BEIIECTBEHHBIX YHCEN Ak
OTIpeIeNIACTCS CIeAYIOIIMM 00pa3oMm:

Ay=2, Ax=2+1/Ax,, K=1,2,....
BriBecTtu anemMenTsl 41, Ay, ..., Ay.

For32. Jlano nienoe uucino N (> 0). [TocinemoBaTenbHOCTh BEIICCTBCHHBIX YHCEN Ak
OTIpeIeNIACTCS CISAYIOIIIM 00pa3oMm:

Ay=1, Ag=UAx, + 1)K, K=1,2,....
BriBectn nyteMeHTHI A1, A», ..., A.

For33°. Jlano menoe unuciao N (> 1). IlocaenoBarenbHOCTh wucen Quoonauuu Fy
(meoro Tuma) onpeaeasaeTcs CISIYIOMUM 00pa3oM:
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Flzl, Fzzl, FKZFK72+FK713 K=3,4,....
BeiBectu nniemenTnl F, F, ..., Fi.
For34. Jlano uenoe uucino N (> 1). [locnemnoBaTeabHOCTh BEIIECTBEHHBIX YHCEN Ak
OTIPEIEISICTCS CIICTYIONTUM 00pa3oM:
A1: 1, A2:2, AKZ(AK72+2'AK—1)/37 K=3, 4, cee s
BriBectn nsieMeHTHI A1, A», ..., An.
For35. Jlano nienoe yuciio N (> 2). [locnenoBaTenbHOCTD LEIBIX YUCEN Ax Ompeie-
JISIETCS CIETYIONIUM 00pa3oM:
Alzl, A2:2, A3:3, AK:AK_1+AK_2—2'AK_3, K:4, 5,
BriBecTH nyieMeHTHI A1, A», ..., An.

BnoxeHHble unKnbl

For36°. Jlans! niensie nonoxutenbabie yncia N u K. Haiitu cymmy
15+ 25+ L+ N
YroObl N30eKaTh IEIIOUUCIICHHOTO TIEPETIOTHEHUS, BEIYUCIISATh CIaraeéMble 3TOMH
CYMMBI C TOMOIIBIO BEIIECTBCHHON MEPEMEHHOW M BBIBOJUTH PE3YJIbTAT Kak
BEIIIECTBEHHOE YHCJIO.

For37. Jlano uenoe unciao N (> 0). Haiit cymmy 1' + 2> + ... + N". Uro6sr u36e-
»KaTh IEJIOYNCIEHHOTO IMEPEMOIHEHIS, BBIYNCIATh CllaraeéMble 3TOW CYMMBI C
IIOMOIIBIO BEIIECTBEHHOM MEPEMEHHON U BBIBOAUTH PE3yJIbTAT KaK BEIIECCTBECH-
HOE YHCJIO.

For38. lano memnoe uncio N (> 0). Haittu cymmy 1V + 2V + ... + N'. Uto6b! u36e-
’KaTh IEJIOYNCICHHOTO IMEPEMOIHEHHS, BRIYNCIATh CllaraeMble 3TOW CYMMBI C
TIOMOIIIbIO BEIECTBEHHOMN MEPEMEHHON M BBIBOJUTH PE3yJIbTAT KaK BEIIECTBEH-
HOE YHCJIO.

For39. Jlausl mensie nojoxutenbhbie yncia A u B (A < B). BeiBecTn Bce Iienble
4KCiIa OT A 10 B BKIFOUUTEIBHO; MPH 3TOM KaXKJ10€ YHCIIO TOJHKHO BBIBOAMTHCS
CTOJIBKO pa3, KaKOBO €ro 3HaueHUe (HampuMep, YUCIIO 3 BBIBOIUTCS 3 pasa).

For40. Jlansr nensie uncia A u B (A < B). BeiBectn Bce 1enbie uncia ot A 1o B
BKJTIOYHUTENIBHO; MPH ATOM YHCIO A JOJDKHO BBIBOAMTHCSA 1 pas, uucio A4 + 1
JIOJDKHO BBIBOJUTHCS 2 pas3a | T. 1.

9 Uwukn c ycnosuem: rpynna While

While1°. Jlanbr monoxutenpHbie uncia A u B (A > B). Ha otpe3ke mmHBI A pa3me-
IICHO MaKCUMaJIBHO BO3MOXKHOE KOJIMYECTBO OTPE3KOB JTUHBI B (0e3 Haoxe-
Huii). He ucnonb3ys onepanuy yMHOKEHUS U IETICHUS], HANTHU JUIMHY HE3aHSITOU
YaCTH OTpe3Ka A.

While2. Jlanwr mosnoxxurensHbie uncna 4 u B (A > B). Ha orpe3ke mmHbI 4 pa3me-
IICHO MaKCUMaJIBHO BO3MOYKHOE KOJIMYECTBO OTPE3KOB JTUHBI B (0e3 Haoxe-
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Huil). He vcnone3ys onepanyu yMHOXEHUSI U JEJICHUs, HAUTU KOJUYECTBO OT-
PE3KOB B, pa3MENICHHBIX HA OTPE3KE A.

While3. laubl nenbie monoxutenbhbie yncaa N u K. Vcnonp3ys TOJBKO ONepaIuu
CJIOKEHUS ¥ BBIYMTAHUS, HAUTH YAaCTHOE OT JejeHus Hareno N Ha K, a Takxke
OCTaTOK OT TOTO JICJICHHS.

While4°. Jano uenoe unciao N (> 0). Eciiu OHO SIBIISIETCS CTEIECHBIO YKCIIA 3, TO BBI-
BectH True, eciu He sBasieTcs — BhIBecTH False.

While5. [Jano nenoe uncino N (> 0), sBasioieecss HEKOTOPOH CTEHCHBIO yncia 2:
K ) o
N = 2". Haiitu nienoe uncio K — Mokas3areyib 3TOW CTEIECHU.

While6. /lano nenoe uncino N (> 0). Haittu dsotinou pakmopuan N:
N!! = N-(N-2)-(N-4)-...
(mocnenHut COMHOXKUTEINb paBeH 2, eciii N — 4eTHoe, U 1, ecniu N — Heder-
Hoe). UToOBI n30exaTh HEI0YUCICHHOTO EPETNOIHEHUS, BBIYUCIATD 3TO MPOU3-
BEJICHUE C MTOMOIIBIO BEIIECTBEHHON NMEPEMEHHOM M BBIBECTH €TI0 KaK BEIIECT-
BEHHOE YHCJIO.

While7°. Jlano nenoe unciao N (> 0). Halith HauMeHbIIIEE LET0OE MOJI0KUTEILHOE
2
yuciio K, kBaapar KoTtoporo npeBocxoaut N: K° > N. OyHKIUIO HU3BJICYECHUS
KBaJpaTHOTO KOPHS HE UCMOJb30BaTh.

While8. JTano memoe umcimo N (> 0). Halitu HanGosbiiee menoe yuciio K, KBajapaT
KOTOpPOI'0 HE IPEBOCXOUT /V: K* < N. DYHKIUIO U3BJIEYEHUS KBAIPATHOIO KO-
HsI HE UCIIOJIb30BaTh.

While9. ano nenoe uncino N (> 1). Haiiti HauMeHbIee 11eoe yuciio K, mpu KoTo-
POM BBIMOJIHSETCS. HEPABEHCTBO 3° > N.

While10. Tano menoe gucimo N (> 1). Haiiti HanGombIiee 1emnoe unucio K, mpu Ko-
TOPOM BBITIOJIHSIETCS. HEPABEHCTBO 3~ < .

While11°. Jlano memoe uucio N (> 1). BeiBecTn HauMeHbIIIee M3 HEIbIX dncen K,
i KoTopbix cymma 1 + 2 + ... + K Oynet Oonblie win paBHa N, U camy 3Ty
CyMMYy.

While12°. Jano nenoe unciao N (> 1). BeiBecTn HauOoJbIIee U3 HEIbIX Yucel K, s
KOTOpbIX cymMma 1 +2 + ... + K OyneT MeHbIle uiv paBHa N, U caMmy 3Ty CYMMY.

While13. [lano uucno 4 (> 1). BeiBecTn HauMeHbIee U3 MENbIX yucen K, s KOTo-
peix cymma 1 + 1/2 + ... + 1/K 6ynet 6omb1ie 4, u camy 3Ty CyMMYy.

While14. [Tano uncio A4 (> 1). BeiBectn HanbombIiee U3 meablx 9ucen K, s KOTo-
peix cymma 1 + 1/2 + ... + 1/K Oyaet meHble A, U caMmy 3Ty CYMMY.

While15. Haganehsiii Bknaa B 6anke paBer 1000 py6. Uepes kaxaplii MecsI] pa3mep
BKJIa/Ia YBEJIIMYMBAETCS HA P MPOLIEHTOB OT UMEIOLIENCcS CyMMBbI (P — BeniecT-
BeHHOe uuncio, 0 < P < 25). Ilo nanHomy P omnpenenuTs, 4epe3 CKOJIbKO Mecs-
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1eB pasmep Bkiiana npeBbicHT 1100 py0., U BBIBECTH HAWACHHOE KOJIMYECTBO
MecsieB K (11eJ10e YMCII0) U UTOTOBBIN pa3Mep BkiIaaa S (BEIeCTBEHHOE YKCIIO).

While16. CioprcMeH-TBIKHHK HaYall TPEHUPOBKHU, IPOOEkaB B TEPBhIi JeHb 10 KM.
Kaxnpiii cieayromnuii 1eHb OH yBEIWYUBaJ JJIMHY ITpoOera Ha P MPOIEHTOB OT
npobera npeasiaymero aus (P — BemectsenHoe, 0 < P < 50). Ilo nannomy P
OMPENENNTh, MOCIEe KAaKOro JHS CyMMapHbIN MpoOer JbDKHUKA 3a BCE JHU Ipe-
BbIcUT 200 KM, U BBIBECTH HaMJIEHHOE KOJIMYECTBO JIHEH K (1iesoe) u cyMmmap-
HBII TIpo0er S (BEIIECTBEHHOE YHCIIO).

While17. Jano uenoe uucio N (> 0). Mcronb3ys onepariuu IejaCHUS HAIEIO W B3s-
THSl OCTaTKa OT JICJICHHWs, BHIBECTH BCE €ro MUQphl, HAUWHAs C CaMOW TpaBOi
(pa3psga equHUIT).

While18. [ano nenoe uucio N (> 0). Mcronb3ys onepariuu IejICHUS HAIEIO W B3s-
THUSI OCTaTKa OT JICJICHUs, HAUTH KOJIMYECTBO U CYMMY €TO IH)P.

While19. [Jano nienoe uuciio N (> 0). Mcnonb3ys onepamnuu AejIeHUS HAIEIO W B3s-
THSL OCTaTKa OT JCIIEHHUS, HAUTH YHCIIO, HOJIYYEHHOE MPH IPOYTCHUH 4ducia N
CIpaBa HaJeBo.

While20. Tano nenoe unciao N (> 0). C HOMOIIBIO ONeparyii IeJICHNUs HaIEI0 U B3s-
THS OCTaTKa OT JCIICHHUS ONPEIEIUTh, UMEETCS JIM B 3amucH yrciaa N nudpa «2».
Ecnu nmeetcst, To BeiBecTd True, eciu HeT — BhIBecTH False.

While21. Tano nenoe unciao N (> 0). C HOMOIIBIO ONeparyii IeJICHNUs HalEI0 U B3s-
THSI OCTaTKa OT JCIIEHHUS OIPEIEIINTh, HMEIOTCS JIH B 3alIUCH Yncia N HEUYETHEIE
udpsl. Eciu uMerorcst, To BeiBectr True, eciin HeT — BhIBecTH False.

While22°. lano uenoe uncio N (> 1). Eciu oHO ABISCTCS npocmvim, TO €CTh HE
UMEET TOJIOXKHUTEIbHBIX JeTUTeNeH, Kpome 1 u camoro cebs1, To BeiBecTH True,
uHaue BhiBecTH False.

While23°. Jlanbl 1ieanie mojioxKuTeabHbIe ynuciaa A u B. Haiitn ux naubonrvuwuti 0o-

wuti oenumens (HOJ), ucnonv3ys arcopumm Eexiuoa:
HOJI(4, B) = HOJI(B, A mod B), ecmu B # 0, HOJI(4, 0) = A4,

rae «mod» 0003HavaeT onepaluo B3sTUS OCTaTKa OT JEICHUS.

While24. Jano uenoe uucino N (> 1). I[locnenoBareabHocTh wucen Pubonauuu Fy
OTIPEIEISIETCS CIICTYIONTUM 00pa3oM:

Flzl, Fzzl, FKZFK72+FK717 K=3,4,....

[IpoBepuTts, siBnsgercs au yucio N yuciom dubonauuu. Ecnu sBisieTcs, TO BbI-
BecTH True, eciu HeT — BeIBecTH False.

While25. Tano nienoe unciao N (> 1). Haiitn nepoe yucio ®ubonayum, 6ombiiee N.
(onpenenenue wucen Pubonaywuu aaHo B 3ananun While24).

While26. Tano nienoe uncino N (> 1), seisromeecs guciom @udonayun: N = Fi (on-
penenenue yucen Pubonauuu mano B 3amanuu While24). Haiitu niensie uncia
Fy 1 n Fyyy — npenpiayinee u nocieaytoiiee yucia @udboHauyu.
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While27. Tano nenoe unciao N (> 1), sBustroreecs yuciiom @udonauun: N = Fi (on-
peneneHue yucenr Qubonawyu nano B 3amanuu While24). Haiitu nenoe uncino K
— MOPSAKOBBIN HOMep urciia Gubonayyu N.

While28. /lano BemectBenHoe uncio € (> 0). ITocimemoBaTeIbHOCTh BEIIECTBEHHBIX
qyucen Ay onpeAeiseTcs CISAYOIIM 00pa3oM:
A1:2, AK:2+1/AK_1, K:2,3,....
Haiitu nepBeiil 13 HOMEpOB K, 111 KOTOPBIX BBINOJIHAETCS YCIOBHE
|Ag — Ax| <k,
Y BBIBECTH 3TOT HOMED, a TakKe unciia Ax | 1 Ag.

While29. Jlano BemectBennoe uncio € (> 0). ITocmeqoBaTeIbHOCTh BEIECTBEHHBIX
qucen Ag onpeaessieTcs: CAeAYIUM 00pa3oMm:
A =1, Ay =2, Ax= (A, +2-4Ax1)3, K=3,4,....
Haiitu niepBsiil 13 HOMEPOB K, 1JIsI KOTOPBIX BBIITIOIHSAETCS YCIOBUE
|Ax — Ax1| <k,
Y BBIBECTH 3TOT HOMED, a TAKXKe uncna Ax | u Ag.

While30. danb1 nonoxurenbubie uncna 4, B, C. Ha npsimoyronbHuke pasmepa 4 x B
pa3sMeIeH0 MaKCHUMalbHO BO3MOKHOE KOJMYECTBO KBaJpaToB cO cTOpoHOH C
(0e3 nHanmoxenuit). HaliTu KOIuM4ecTBO KBaapaToB, pa3MELIEHHBIX Ha MpPsIMO-
yronpHUKe. Onepanuy YMHOKESHHUS U JIEIICHUS] HE UCTIONIb30BaTh.

10 T[locnegoBaTtenbHOCTU: rpynna Series

Bo Bcex 3amanusax maHHOW TPYIIIBI MPEIOIaraeTcsi, YTO0 UCXOTHBIN HaOOp Co-
JEPKUT HEHYJIEBOE YHUCIIO JIEMEHTOB (B YaCTHOCTH, 4ncio N Bcerja OoJblie HyJs).
B 3amanusax Ha 00paboTKy HeckoibkuX HabopoB uucen (Series29—Series40) konuye-
cTBO HaOOpoB K Taxke BCer/ia sBISETCS HEHYJIEBBIM.

Jlns pemeHus 3agaHui U3 JAHHOM TPYIIIBI CIEIYET MCHOJIB30BATh «OIHOIPO-
XOJIHBIC» AJITOPUTMBI, TTO3BOJIAIONINE MOTYUYUTh TPEOyEeMbIil pe3yJbTaT MOCIE 0OHO-
KpamHo2o POCMOTpa Ha0Opa UCXOAHBIX JaHHbIX. OJHOMPOXOIHBIE AITOPUTMBI 00-
Jaa0T BaXKHBIM MPEUMYILECTBOM: JUIsl HUX HE TpeOyeTcsl XpaHUTh B aMsTHU OJIHO-
BPEMEHHO BEChb Ha0Op AaHHBIX, IOATOMY IPHU MPOrPaMMHOIN peanu3aluu 3THX aJro-
PUTMOB MOJICHO He UCNOIb308ANb MACCUBDI.

Series1°. Jlanbl 1ecsATh BEIMIECTBEHHBIX uncell. HaliTh ux cymmy.
Series2. JlaHbl 1ecATh BEIICCTBEHHBIX YKce. HalTh uX mpousBeieHue.
Series3. [lanbl necsaTh BenlecTBEHHBIX yrcen. Haiitn ux cpennee apudmeTmaeckoe.

Series4. JlaHo 1enoe yncio N u Habop u3 N BelleCTBEHHBIX Yhce. BriBecTn cymmy
¥ TIPOM3BEJICHHUE YHCeI U3 JaHHOTO Habopa.

Series5. lano 1ienoe unciao N u Habop u3 N MOT0KHUTEIbHBIX BEIIECTBCHHBIX YHCEIT.
BriBecTr B TOM k€ TIOpAJZIKE 1IE€TbIe YaCTH BCEX YHCEN U3 JaHHOTO Habopa (Kak
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BEILIECTBEHHBIE YHCIIa C HYJIEBOW APOOHOM YaCcThIO), a TAKKE CYMMY BCEX LIEIbIX
qJacTeu.

Series6. Jlano nenoe uncio N u Habop u3 N MOJOKUTEIBHBIX BEIIECTBEHHBIX YHCEIL.
BhiBecTH B TOM jK€ TOpPsAKE APOOHBIC YaCTH BCEX YMCEN M3 JAHHOTO Habopa
(KaK BEIECTBCHHBIC YHCIIAa C HYJIEBOW IIEJION YacThi0), a TAKIKE MPOU3BEIACHHUC
BCEX JIPOOHBIX YaCTEH.

Series?. Jlano nienoe yncio N 1 Ha0op u3 N BEIIECTBEHHBIX Yhcell. BeIBeCTH B TOM
Ke MOPSAIKE OKPYTIIEHHBIE 3HAYEHUS BCEX YHCEN U3 JAaHHOTO Habopa (Kak Iebie
YHCIa), a TAK)KE CYMMY BCEX OKPYIIICHHBIX 3HAYEHUIA.

Series8. Jlano nenoe uncio N u Habop u3 N 1enbIX yucel. BeiBecT B TOM ke T0-
PSAZIKE BCE YETHBIE YMCIIa U3 JaHHOrO Habopa M KOJIMYecTBO K TaKHMX YHCEIL.

Series9. Jlano nenoe uucio N u Habop u3 N 1enbIX yucel. BeiBecT B TOM ke T0-
pAIKE HOMepa BCEX HEUETHBIX YMCEI M3 JaHHOI0 Habopa U KOJUYECTBO K TaKuX
YuCell.

Series10. Jlano nenoe uncino N u Habop u3 N nenbix yucen. Eciau B Habope UMEroT-
Csl TIOJIOKUTENbHBIC YHCIIA, TO BBIBECTH True; B MPOTHBHOM CIIydac BBIBECTH
False.

Series11. [danbr nenbie yncna K, N u Habop u3 N nensix yucen. Ecnu B Habope
UMCIOTCSI YHCIIa, MEHBIIHE K, TO BBIBECTH True; B MPOTUBHOM CIIyYac BBIBECTH
False.

Series12. Jlan HaOOp HEHYJEBBIX IIEIBIX YUCEIT; IPU3HAK €r0 3aBEPIICHUS — YHC-
5o 0. BeIBeCTH KOJIMUECTBO YHCEN B HAbOpe.

Series13. Jlan HaOOp HEHYJIEBBIX IIEIBIX YUCEI; MPU3HAK €r0 3aBEePIICHUS — YHC-
70 0. BeiBecTH CyMMy BCeX MOJOXKHUTEILHBIX YETHBIX YMCENT U3 JTaHHOTO Habopa.
Ecnu TpeOyemble uncia B HaOope OTCYTCTBYIOT, TO BhiBeCTH ().

Series14. Jlano nienoe yucio K 1 HaOOp HEHYJEBBIX IEJBIX YHCEIT; MPU3HAK €ro 3a-
BepiieHuss — uncio 0. BeiBecTr Koanm4ecTBo yucen B Habope, MeHbIIUX K.

Series15°. Jlano nenoe gnciio K v HaOOp HEHYJICBBIX IICJIBIX YUCEIT; TPU3HAK €ro 3a-
BepiieHuss — yucio 0. BeiBecTr HOMEp nepBoro yucia B Habope, Oomnbuiero K.
Eciu Takux guces HeT, TO BbiBecTH 0.

Series16°. Jlano nenoe uncio K u Habop HEHYJIEBBIX IENIbIX YHUCEIT; MPU3HAK €T0 3a-
BepuieHuss — uucio 0. BeiBecTr HOMeEp mocieaHero uncia B Habope, OoJblie-
ro K. Ecinu Takux 4mceln HeT, TO BeiBeCTH ().

Series17°. Jlano BemecTBEHHOE YnCIIo B, menoe yuciao N u Habop u3 N BEIIEeCTBECH-
HBIX YHCEJ, YMOPSIOYCHHBIX MO BO3pAacTaHWIO. BBIBECTH 3JieMEHTHI Habopa
BMECTE C YHCIIOM B, COXpaHssl YIOPSJ0YCHHOCTh BHIBOAUMBIX YHCE.

Series18. Jlano nenoe uncino N u HaO00p U3 N IENbIX YHCes, YIOPSAIOYCHHBIH 110
BO3pacTaHuio. J[aHHBIM HA0Op MOXET COAEpKaTh OJMHAKOBBIC DJIEMEHTHI. BhI-
BECTHU B TOM K€ MOPSIIKE BCE PA3TMUHBIE 3JIEMEHTHI IaHHOTO Habopa.
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Series19°. Jlano uenoe urcio N (> 1) u Habop u3 N nessix uyncei. BeiBectu Te di1e-
MEHTHI B HA0Ope, KOTOPbIE MEHBIIIE CBOETO JIEBOTO cOocea, U KolndecTBO K Ta-
KHUX 3JIEMEHTOB.

Series20. Jlano nienoe uncino N (> 1) u Habop u3 N nenbix uncen. BeiBectu Te 31€e-
MEHTBI B Ha0Ope, KOTOPhIC MEHBIIIE CBOCTO MPABOTO COCENa, U KOIUIecTBO K
TaKHX JICMCHTOB.

Series21°. [lano nenoe unciao N (> 1) u Habop u3 N BeliecTBeHHBIX 4rce. [Ipose-
pUTH, 00pa3yeT JIn JaHHBIH HAOOp BO3PACTAIONIYIO TOCIENOBATENBHOCTh. Ecu
oOpa3yert, To BbIBeCTH True, eciiu HeT — BbIBecTH False.

Series22. Jlano nenoe uuciao N (> 1) u Habop u3 N BeliecTBeHHbIX uncen. Ecnu
JTaHHBIM HA0Op 00pa3yeT yOBIBAIOIIYIO MOCIEAOBATENLHOCTh, TO BbiBecTH ();
B TMPOTHUBHOM Ciy4da€ BBIBECTH HOMEpP IIEPBOTO YHCIA, HAPYIIAIOIIETO
3aKOHOMEPHOCTb.

Series23. [ano uenoe uucio N (> 2) u Habop u3 N BemecTBeHHBIX uncei. Habop
Ha3bIBACTCA NUI000PA3HbIM, €CIIM KaXIbIi €ro BHYTPEHHUH 3JEMEHT JIH00
OombIe, OO MEHBIIIE 00OMX CBOUX coceliei (TO €CTh SIBISETCS «3yOIoM»).
Ecnu nannsiii HaObop sBIsETCS MHIIOOOpa3sHbIM, TO BhiBeCTH (; B MPOTHBHOM
CJIy4ae BBHIBECTH HOMED MEPBOTO JIEMEHTa, HE SBIIAIONMIETOCS 3yOIOM.

Series24. Jlano nenoe uucio N u Habop u3 N IENbIX YHCeN, COACPIKAIINN 10 Kpaii-
HEel Mepe /1Ba HyJs. BeiBecTu cymMmy uncen U3 JaHHOro Habopa, pacoyokKeH-
HBIX MEX]y MOCICIHUMH JIBYMsI HYJSIMHU (€CIIU TIOCJICIHUE HYIH UAYT MOAPSI,
TO BbIBeCTH 0).

Series25. Jlano nenoe gucio N u Habop u3 N IENbIX YHCeN, COACPIKAIINN 10 Kpaii-
HEel Mepe /1Ba HyJs. BeiBecTu cymMmy umncen U3 JaHHOro Habopa, pacloyokKeH-
HBIX MEXIY IMEpPBBIM U MOCIECIHUM HyJeM (€CIu MEepBbIA U MOCIEIHUNA HYJIH
UAYT NOApAN, TO BeiBeCTH 0).

BnoxeHHble unKnbl

Series26. Jlansl 1enbie uncna K, N u Habop u3 N BelleCTBEHHBIX yucel: A, As, ...,
Ay. BeiBecTn K-¢ cTeneHu yuces u3 JaHHOTo Habopa:
(A1), (42", ., (AN)".
Series27. Jlano nenoe uyrcio N u HaOop u3 N BEIIECTBEHHBIX uncel: Ay, A,, ..., Ay.
BrIBecTH cieayrolme yucna:
Ar, (A . (A (AW
Series28. Jlano nenoe yrcio N u HaOop u3 N BEIIECTBEHHBIX uncel: Ay, A,, ..., Ay.
BriBecTH cieayrolme yucia:
AN, AV, . (Ana), Ay
Series29. Jlausl nensie uncia K, N, a Takxke K HaOOpPOB IENIbIX YUCEI 110 N dJIeMEH-
TOB B Ka)kJIoM HaOope. BeiBecTH 00IIyI0 CyMMy BCEX 3JIEMEHTOB, BXOJAIINX B
JaHHBIE HAOOPHI.



33

Series30. [ausl nensie uncia K, N, a Takxke K HaOOPOB ICNIBIX YUCEI 11O N 3JIeMEH-
TOB B KaXK7I0M Habope. Iy kakaoro Habopa BEIBECTH CYMMY €T0 3JICMEHTOB.

Series31. Jlausl nensie uncia K, N, a Takxke K HaOOpPOB ICNIBIX YUCEI 11O N 3JeMEH-
TOB B Ka)XJIoM Habope. Haiitu konnuecTBo HaOOpoB, coaepxaniux yucio 2. Ec-
JI1 TaKuX HaOOpOB HET, TO BhIBecTH 0.

Series32. Jlausl nensie uncia K, N, a Takxke K HaOOPOB ICNIbIX YUCEI 11O N dJIeMEH-
TOB B KaXJ1oM Habope. |1 Kaxoro Habopa BEIBECTH HOMEP €ro IMepBOro dJe-
MEHTa, paBHOTO 2, Wiau yucio 0, eciiv B JaHHOM Ha0Ope HET JIBOCK.

Series33. Jlausl nensie uncia K, N, a Takxke K HaOOpPOB ICNIBIX YUCEI IO N 3JIeMEH-
TOB B KaxaoM HaOope. [ kaxaoro Habopa BBIBECTH HOMEP €ro MOCIETHEro
aJIeMeHTa, paBHOTO 2, WK unciio 0, eclii B JaHHOM Habope HET JIBOCK.

Series34. Jlausl nensie uncia K, N, a Takxke K HaOOpPOB IICNIBIX YUCEI 11O N 3JIeMEH-
TOB B KakJioM Habope. /[ kaxkaoro Habopa BBITIOJHUTE CIEAYIOIIee JeHCTBUE:
€CJI B Ha0Ope COJIEPKUTCS YUCIIO 2, TO BBIBECTH CYMMY €T0 3JIEMEHTOB; €CJIH B
Habope HET IBOEK, TO BhIBecTH 0.

Series35. [lano nenoe yncio K, a Takke K HAOOpOB HEHYJICBBIX IENIbIX yncell. [1pu-
3HAKOM 3aBEpIICHUs Kaxaoro Habopa siiserca yucio 0. g kaxaoro Hadbopa
BBIBECTH KOJMYECTBO €r0 JIEMEHTOB. BhIBecTH Takke 00I1ee KOJUYECTBO dJie-
MEHTOB BO BCEX Habopax.

Series36. lano nenoe yncio K, a Takke K HAOOPOB HEHYJIEBBIX LENbIX uncell. Ka-
KB HA0OP COMEPIKUT HE MEHEE JABYX DJIEMEHTOB, IPU3HAKOM €T0 3aBEPIICHUS
sprsgerca yucio (. Haiitu komuyecTBo HaOOpPOB, AJIEMEHTHI KOTOPBIX BO3pacTa-
IOT.

Series37. [lano uenoe yucio K, a Takke K HAOOPOB HEHYJIEBBIX LENbIX uncell. Ka-
XKIBbIA HA0OOP COMEPIKUT HE MEHEE JABYX DJIEMEHTOB, IPU3HAKOM €T0 3aBEPIICHUS
sprsgerca yucio (. Haiitu komuyecTBo HaOOpOB, AJIEMEHTHI KOTOPBIX BO3pacTa-
10T WJIN YOBIBAIOT.

Series38. Jlano nenoe yncio K, a Takke K HAOOPOB HEHYJIEBBIX LENbIX uncell. Ka-
KB HA0OP COMEPIKUT HE MEHEE JABYX DJIEMEHTOB, IPU3HAKOM €T0 3aBEPIICHUS
spisieTcst unciio 0. J{ims kaxmoro Habopa BBITIOJHUTE CIAEAYIOIIEe ICHCTBUE: eC-
JIM DJIEMEHTHI Habopa BO3pacTarOT, TO BRIBECTH 1; €CIIM 3JIEMEHTHI Habopa yObI-
BAaIOT, TO BBIBECTH —1; €Clii 3JIeMeHTHI HA0Opa HE BO3PACTAIOT M HE YOBIBAIOT, TO
BbIBECTH 0.

Series39. lano nenoe yncno K, a Takke K HaOOpPOB HEHYJEBBIX LENbIX unceln. Ka-
KB HAOOP COMEPKUT HE MEHEE TPEX DJIEMEHTOB, MPU3HAKOM €TI0 3aBEPIIICHUS
sisiercst uucio 0. Haiftm konwmdecTBo mmyiooOpasHBIX HAOOpPOB (OmpemeneHne
nuao0o0pa3Horo Habopa J1aHo B 3a7aHuu Series23).

Series40. lano nenoe uncno K, a Takke K HaOOpOB HEHYJEBBIX LENbIX unceln. Ka-
KIIBIA HAOOP COJICPIKUT HE MEHEE TPEX JEMEHTOB, MPU3HAKOM €r0 3aBEPIICHUS
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apysieTcst unciio 0. J{ns kaxxaoro Habopa BBIMOJHUTH CIAEAYIONIee IeUCTBUE: ec-
JU HaOop SBIAETCS MUI000pa3HbIM (CM. 3amanue Series23), TO BBIBECTH KOJIU-
YECTBO €0 AJIIEMEHTOB; B IPOTUBHOM CITy4ae BBIBECTU HOMEP MEPBOTO JIEMEH-
Ta, KOTOPBI HE SBIISIETCS 3yO1IOM.

11 Tlpouenypbl n pyHKUMKU: rpynna Proc

11.1 Tlpouyedypsbi ¢ YucrosbiMU napamempamu

Proc1. Omucats npouenypy PowerA3(4, B), BEIYUCISIONIYIO TPETHIO CTEIICHD YHCIIa
A ¥ BO3BpaIAIOIIYIO €€ B IepeMeHHOU B (4 — BX0JIHOH, B — BBIXOJIHOM napa-
MeTp; 00a mapaMerpa SBJISIOTCS BeleCTBEHHbIMU). C MOMOIIBIO 3TOM Ipoueay-
PBI HAWTH TPETHU CTETICHMU IISITH JaHHBIX YUCEN.

Proc2. Onucare npoueaypy PowerA234(4, B, C, D), BBIYHCISIONIYIO BTOPYIO, Tpe-
ThIO M YETBEPTYIO CTENEHb YUCIa A U BO3BPALIAIONILYIO 3TH CTEIIEHU COOTBETCT-
BEHHO B nepeMeHHbIX B, C u D (A — BxonHou, B, C, D — BBIXO/IHBIC TIapaMeT-
pBI; BCE TTapaMeTphl SBIISIFOTCS BeleCTBEHHBIMH). C OMOIIBIO ATOH MPOIETyphl
HAWTH BTOPYIO, TPETHIO U YETBEPTYIO CTEIEHb IATH JaHHBIX YUCEIL.

Proc3. Onucats npouenypy Mean(X, Y, AMean, GMean), BEIMUCISIONIYIO cpeoHee
apugpmemuueckoe AMean = (X + Y)/2 u cpeonee eeomempuueckoe GMean =

=X Y nByx moyioxuTenbHbIX uncen X u Y (X m Y — Bxoaueie, AMean
u GMean — BBIXOJIHBIE MMApaMETPbI BEMIECTBEHHOro TUIa). C MOMOIIBIO 3TOM

NpoIeAYphl HAUTU cpeaHee apu(PMETUUECKOE U CpeHEEe T€OMETPUUECKOE IS
nap (4, B), (4, O), (4, D), ecnu nanst 4, B, C, D.

Proc4°. Onucare nponenypy TrianglePS(a, P, S), BEIYHCIAIONIYIO IO CTOPOHE d

PaBHOCTOPOHHEIO TPEYTroJibHUKA €ro nepuMerp P = 3-a u mnomanb S = a*\3/4
(a — BXomHOM, P 1 S — BBIXOJHBIC MTapaMETPhl; BCE MapaMeTPhl SBIISIOTCS Be-
niecTBeHHbIMK). C MOMOIIBIO 3TOW MpOLEaypbl HAWTU MEPUMETPHI U TUIOLIAAN
TpEX PaBHOCTOPOHHUX TPEYTOJIBHUKOB C JAHHBIMU CTOPOHAMM.

ProcS. Onucats nponieaypy RectPS(xy, yi, x2, V2, P, S), BRIUUCHSIONTYIO ITIepumMeTp P
U TUIOWAb S MPSIMOYTOJbHUKA CO CTOPOHAMH, MapajlieIbHBIMU OCSIM KOOP/Iu-
HAT, 10 KOOpJAuHATaM (X1, V1), (X2, 2) €ro MPOTUBOIOJIOKHBIX BEPIIUH (X1, Vi,
X2, ¥» — BXOAHBbIE, P 1 S — BBIXOJHBIE MAapaMETPbl BEUICCTBEHHOTO THIIA).
C nmoMouipl0 3TOM Mpouenypbl HAUTH NEPUMETPHl U IUIOLAAU TPEX MPSIMO-
YTOJIbHUKOB C JAHHBIMU MMPOTUBOIIOIO0KHBIMH BEPIIMHAMMU.

Proc6. Onucare npouenypy DigitCountSum(K, C, S), Haxomsmryto kommdectBo C
u@p 1eI0Tr0 MOJIOKUTENBHOTO yucia K, a Takke ux cymmy S (K — BXOJHOM,
C u S — BbIXOJHBIE MapameTpsl 1enoro tumna). C moMoIblo 3TON MPOUETypPbI
HaWTHU KOJIMYECTBO U CYMMY LHU(P I KaXKA0TO U3 MSITH JAHHBIX LEJIbIX YHUCEIL.
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Proc7. Omnucare nponenypy InvDigits(K), MEHSFOIITYIO MOPSIAOK CeA0BaHUS UMD
IIEJIOTO TMOJIOKUTENbHOTO uncia K Ha oOpatHbIil (K — mapaMeTp 1esoro Tuia,
SIBIISFOIIMICS OJTHOBPEMEHHO BXOJIHBIM U BBIXOJHBIM). C MOMOIIBIO 3TOM Mpo-
HeAyphbl IOMEHSATh MOPSJIOK CleloBaHus U(p HA OOpaTHBINA HJIs KaXIOTo U3
MSTH JAHHBIX IEJIBIX YUCE.

Proc8°. Onucare nponenypy AddRightDigit(D, K), 1o0aBisIoNIyo K mMeIoMy I0JI0-
xuTenpHOMY uuciy K cripaBa uudpy D (D — BXOJHOM mapamMeTp LEJIOoro TUIIa,
naexamui B nuanazone 0-9, K — mapameTp menoro Tuna, sBJISIOLIUNCA OJHO-
BPEMEHHO BXOJHBIM U BBIXOJHBIM). C OMOLIBIO 3TOM NPOLETYpPHl NMOCIEI0BA-
TeIbHO A00AaBUTH K JaHHOMY uuciy K crnpaBa gaHHble HUpsl D) U D,, BEIBOASA
pe3yabTaT Kaxa0ro 100aBICHHUS.

Proc9. Omucats npouenypy AddLeftDigit(D, K), 1006aBIIsIONIyIO K HEJIOMY ITOJIOKH-
TenbHOMY uncny K crneBa uudpy D (D — BXOIHOM mapaMeTp IeJIoTo TUIa, Jie-
JKaluii B 1uanazone 1-9, K — mapaMmeTp Leoro Tuma, siBJISIFOIIUINCS OJJHOBPE-
MEHHO BXOJHBIM M BBIXOJIHBIM). C OMOIIBIO 3TOW MPOLEAYPHI MOCIEI0BATENb-
HO 100aBUTH K AaHHOMY yuciy K cineBa aaHHble nu@psl D u D,, BBIBOIS pe-
3yJlbTAT KaKA0ro JOOABICHMUS.

Proc10. Onucare nporeaypy Swap(X, Y), MEHSIONIYIO COACPKMUMOE IMMEPEMEHHBIX X
u Y (X u Y — BellecTBeHHbIE MapaMeTphl, SBISAIOMIKUECS OJHOBPEMEHHO BXO/I-
HBIMH U BBIXOJHBIMH). C ee MOMOIIbIo ISl JaHHBIX IepeMeHHbIX A, B, C, D mno-
CJIE0BATENBHO MOMEHSATh cofepxkumoe cneayromux map: A u B, Cu D, Bu C
1 BBIBECTH HOBBIC 3HaueHus A, B, C, D.

Proc11. Omucarte npouenypy Minmax(X, Y), 3anuchIBaroIIyr0 B IEPEMEHHYIO X MHU-
HUMAJIbHOE U3 3Ha4YeHUW X U Y, a B IEpEMEHHYI0 Y — MaKCUMaJbHOE U3 ITUX
3HaYeHu (X u Y — BelIeCTBEHHBIC MapaMeTphl, SBISIONIUECS OJIHOBPEMEHHO
BXOJIHBIMM U BBIXOJIHBIMHM ). VICTI0JIb3YSl UETHIPE BHI30Ba ATOM MPOIIEAYPhI, HAUTH
MHUHUMaJIbHOE W MaKCHUMaJbHOE U3  gaHHbIX  gucen A, B,
C,D.

Proc12. Ommcate nponenypy Sortlnc3(4, B, C), MEHSIOIIYIO COAEPKUMOE ITEPEMEH-
HbIX A, B, C TakuMm 00pa3oM, 4TOOBI UX 3HAUCHUS OKA3INCh YIIOPSI0UYCHHBIMH
no Bo3pactaHuio (4, B, C — BEUIECTBEHHbIE MAapaMETPhI, SIBJISIOMIUECS OJHO-
BPEMEHHO BXOJIHBIMM M BBIXOJAHBIMHU). C MOMOIIBIO 3TOW MPOLEAYPHl YIOPSI0-
YUTh MO BO3PACTAHUIO JIBA JIAHHBIX HaOopa u3 Tpex uucen: (4, By, C)) u (4,,
B,, ().

Proc13. Omucate nponeaypy SortDec3(4, B, C), MCHSIOIIYIO COICPKUMOE TIepe-
MeHHBIX A, B, C TakuM 00pa3oM, 4TOObI UX 3HAYCHUS OKA3AIUCh YNOPSI0UYCH-
HBIMH 110 yObIBaHUIO (4, B, C — BEIIIECTBCHHBIC TTAPAMETPHI, SBIISTFOIIHECS O/I-
HOBPEMEHHO BXOJHBIMU U BBIXOJHBIMHU). C MOMOIIBIO0 3TOM MPOLIEAYPHl YIIOPS-
JIOYUTH MO YOBIBAHUIO JIBa JAHHBIX HaOopa w3 Tpex uucen: (4, By, C)) u (4,,
B>, ().
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Proc14. Onucats nponenypy ShiftRight3(A4, B, C), BEIOIHSIOIIYIO npasbiil YUKIu-
yeckutl cosue: 3HaueHue A nepexoaut B B, 3Hauenue B — B C, 3HaueHne C —
B A (A, B, C — BelleCTBEHHbIEC TapaMETPhI, SBIISIONINECS OJTHOBPEMEHHO BXO-
HbIMU ¥ BBIXOAHBIMU). C MOMOILBIO 3TOW MPOLEAYPHI BHIIOJHUTH MPaBbIA UK~
JMYECKUN CABUT IS ABYX JaHHBIX HAOOpOB U3 Tpex uucen: (4, By, Cy) u (4,,
By, ().

Proc15. Omnucates niporienypy ShiftLeft3(4, B, C), BHIIOTHSIIONIYIO e6blll YUKIUuYe-
ckutl cosue: 3nauenne A nepexoaut B C, 3Hauenue C — B B, 3Hauenue B — B 4
(4, B, C — BeuiecTBeHHbIE MapaMeTPhl, SBISIOMIUECS OJHOBPEMEHHO BXOIHBI-
MU U BBIXOJHBIMH). C MOMOIIBIO 3TOM MPOLEYPhl BBIIOJIHUTH JEBBIN HIUKINYE-
CKHIl CHIBUT Il ABYX JAHHBIX HA0OpoB u3 Tpex uucen: (4, By, C)) u (4,
By, ().

11.2 @yHKyuu c 4YucrosbiMuU rapamempamu

Proc16. Omucats pynknuto Sign(X) menoro Tuia, BO3BPAIIAOIIYIO JISI BEIIECTBEH-
HOTO yucia X cleIyolne 3HAUYCHUS:
-1, ecom X<O0; 0, ecmuX=0; I, ecm X>0.
C momo1mpro 3Tol (PYHKITMU HAWTH 3HaueHue Beipakenus Sign(A4) + Sign(B) mis
JTAHHBIX BEIIECTBCHHBIX yncen A u B.

Proc17. Onucare pynkuuto RootCount(4, B, C) 1mieroro tuma, onpeaeistonyo Ko-
JINYECTBO KOPHE}i KBagpaTHOTro ypaBHeHus A-x” + B.x + C=0 (4, B, C — Beme-
cTBeHHble napameTpbl, 4 # 0). C ee MOMOIIbIO HAUTH KOJIUYECTBO KOpPHEH IS
KKJ0T0 U3 TPeX KBAJAPATHBIX ypaBHEHWH ¢ JaHHbIMU Kodd¢uuuentamu. Ko-
JIMYECTBO KOPHEH OIPENESITh [0 3HAUCHHUIO Juckpumunauma: D = B> — 4-4-C.

Proc18. Onucats ¢pynkiuio CircleS(R) BeIeCTBEHHOTO THIIA, HAXOIAIIYIO IUIOIIA b
kpyra paguyca R (R — BemiectBeHHOe). C MOMOIIBIO ATOH (QYHKIMH HaAWTH
IJIOMIAU TPEX KPYTrOB C JaHHBIMU paaumycamu. [lnomans kpyra paguyca R BbI-
yucisercs mo gopmye S = m'R*. B kadecTBe 3HAYCHMUS T HCIOIB30BATh 3.14.

Proc19. Onucare ¢yakmmro RingS(R;, R,) BENIECTBEHHOTO THIIA, HAXOIAIIYIO TUIO-
1a/ib KOJbIIA, 3aKITI0OYEHHOTO MEXYy IBYMS OKPY>KHOCTSIMU C OOIIMM IEHTPOM
u paguycamu R, u R, (R; u R, — BeniecTBeHHble, R| > R,). C ee moMoIibpIo Hail-
TH IUIOMIAJU TPEX KOJEI, Il KOTOPBIX JaHbl BHEIIHUE U BHYTPEHHUE PAJIUYCHI.
Bocnonws3oBathes popMynoit miomaaun kpyra paauyca R: S = m'R*. B kauectBe
3HAYEHUs T UCTOJb30BaTh 3.14.

Proc20. Omucare pynknuto TriangleP(a, /#), HaxoasiIyo nmepuMerp paBHOOEAPEH-
HOT'O TPEYTOJbHHKA IO €ro OCHOBAHUIO d M BBICOTE /1, IPOBEACHHOW K OCHOBA-
HUIO (a 1 h — BeuiecTBeHHbIE). C MOMOIIBIO 3TON (PYHKIIMHA HAUTH TIEPUMETPHI
TpeX TPEyroJLHUKOB, /ISl KOTOPBIX JaHbI OCHOBAHHS M BBICOTHI. J[J1s1 HaXoxIe-

HUsL OOKOBOU CTOPOHBI b TPEYTOJIbHUKA UCTIONB30BaTh meopemy llugazopa:
2 2, 12
b*=(al2)" +h".



37

Proc21. Onucats ¢pynkmuio SumRange(4, B) 1ienoro Tumna, HaXosAIIYI0 CyMMY BCEX
uenbix yucen ot A 1o B BkimountensHo (4 u B — ueneie). Eciiu 4 > B, TO
¢dbynkuus Bo3BpamaeT 0. C moMoIpio 3Toi GyHKIIMA HAUTH CYMMBI 9HCell OT A
1o Bwu ot B no C, ecitu nansl uncia A, B, C.

Proc22. Omucare ¢ynknuro Calc(4, B, Op) BEemEeCTBEHHOTO THIIA, BBHITOTHSIIONTYIO
HaJl HEHYJICBHIMU BEIICCTBEHHBIMH YHCIaMU A U B oqHy U3 apuMeTHIecKux
ornepanuii ¥ BO3BpAIAIONIYIO €€ pe3yibTaT. Bua onepauuu onpeaensieTcs 1e-
aeiM mapameTpoM Op: 1 — BblUMTaHUE, 2 — yMHOXEHUE, 3 — JeJIeHUe, OC-
TajabHBIC 3HaUCeHUS — cioxeHue. C momornipio Calc BBITTONHATH TSl TaHHBIX A
U B onepanuu, onpeaensieMble JaHHBIMU HEAbIMU N, N, N;.

Proc23. Onucarp ¢ynkuuto Quarter(x, y) eiaoro TUMa, OMpeAeIIIONyr0 HOMEP KO-
OpJIMHATHOW YETBEPTH, B KOTOPOM HAXOAMUTCS TOYKA C HEHYJIEBBIMU BEIIECT-
BEHHBIMU KoopauHaTamu (x, y). C moMoIIbio 3ToN (YHKIIMA HAaWTH HOMEpa KO-
OpJIMHATHBIX YETBEPTEH ISl TPEX TOUEK C JTAHHBIMU HEHYJIEBBIMU KOOpIUHATA-
MH.

Proc24. Onucare ¢pynkuio Even(K) iormueckoro Tuiia, Bo3Bpamaromniyto True, ec-
M 1ensiii napametp K sBnsercs yeTHbIM, U False B mpotuBHOM ciyuae. C ee
MOMOIIIBI0 HAUTH KOJIMYECTBO YETHBIX Yucesd B Habope u3 10 menbix yncer.

Proc25. Onucare dpynknuto IsSquare(K) mormdgeckoro Tuma, Bo3Bpariarornnyio True,
ecin nenbiid napamerp K (> 0) siBasieTcss KBaapaToM HEKOTOPOTO LIEJIOr0 Yucia,
u False B mpotuBHOoM citydae. C ee MOMONIbIO HAWTHU KOJUYECTBO KBAJIPaTOB B
HaOope u3 10 HenpIx NoJI0KUTENIbHBIX YUCEN.

Proc26. Onucars ¢ynkmnuro [sPower5(K) norumyeckoro tumna, Bo3Bparmatomryto True,
eciu 1ienbid mapametrp K (> 0) siBisieTcst cTeneHbio yncna 5, u False B mpoTus-
HOM ciy4ae. C ee MOMONIbI0 HATH KOJUYECTBO CTENEHEH yucia 5 B Habope u3
10 menbIX MOTOKUTEIBHBIX YACEI.

Proc27. Omucare ¢ynkmuro IsPowerN(K, N) Joruueckoro Tuma, BO3BPALIAOIILYFO
True, ecau uensiii mapamerp K (> 0) siBasiercs crenenbto uncna N (> 1), u False
B MIPOTUBHOM ciyuae. Jlano uucino N (> 1) u Hab6op u3 10 1enpix moaoKuTeb-
HbIX yncen. C nomomibto pyHkuu [sPowerN HaiiTh KoIM4YecTBO cTeneHen yuc-
na N B JTaHHOM Habope.

Proc28. Onucare pynknuio IsPrime(N) mornyeckoro Turma, Bo3Bpamariywo True,
eciu 1enblii mapamerp N (> 1) sBisiercst mpocThiM uKciioMm, U False B mpoTus-
HOM citydae (4ucio, Oonbiee 1, Ha3pIBa€TCSA NPOCMbLM, €CITA OHO HE UMEET I10-
JOXUTENBHBIX JIenuTeneii, kpome 1 u camoro cedst). Jan Habop mu3 10 membix
grcen, 6onpmux 1. C momonrsio pyHkmu [sPrime HalTH KOJMYECTBO MPOCTHIX
qyuces B JaHHOM Habope.

Proc29. Omucare dynkmuro DigitCount(K) 1eioro Tuma, HaXoASIIyIO0 KOJIHYESCTBO

nudp 1enoro nonoxutenbHoro uncia K. Mcnons3ys 3Ty QyHKIUIO, HAWTH KO-
JMYECTBO MUDP IS KAXKIOTO U3 MSITH TAHHBIX HEIBIX MOJIOKUTEIBHBIX YUCET.
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Proc30. Onmcars pynkimio DigitN(K, N) menoro Tuma, Bo3Bpamaromy N-to 1ud-
Py 1LeN0ro moJIokUTeNbHOTO yncia K (1udpsl B UnciIe HyMEPYIOTCS CIipaBa Ha-
neBo). Ecnmu konmudectBo nudp B uncne K menwie N, TO GyHKIMS BO3BpAIIAET
—1. JIis ka)ka0ro U3 MAITH JaHHBIX IEJIbIX MOJIOKHUTEIbHBIX unced K, K, ..., Ks
BbI3BaTh PyHKIMI0 DigitN ¢ mapamerpom N, uzmensitomumes ot 1 1o 5.

Proc31. Omucare ¢yskmuio IsPalindrome(K), Bo3Bpamatomniyto True, eciu 1enbIi
napametp K (> 0) sBisiercst narunopomom (TO €CTh €ro 3amuch YUTACTCS OJTU-
HAKOBO CJIeBa HaIlpaBoO M crpaBa HajeBo), U False B mporuBHoM ciyuae. C ee
NOMOIIBI0O HAWTH KOJUYECTBO MAJIUHAPOMOB B Habope u3 10 menbIx Monoxu-
TeNbHBIX uHcel. [lpu ommcanuu (yHKIUUM MOXHO HCIOJB30BaTh (YHKIIUU
DigitCount u DigitN u3 3apanuit Proc29 u Proc30.

Proc32. Onucare ¢ynkmuto DegToRad(D) BemecTBEHHOro THIA, HAXOJAIIYIO Be-
JUYUHY yIJla B paJidaHax, €ciu JaHa ero BenuuuHa D B rpanycax (D — Bee-
cTBEeHHOE yucio, 0 < D < 360). Bocnosb30BaThCsl CAEAYIOIHUM COOTHOILIEHUEM:
180° = w pagmaHoB. B kadecTBe 3Ha4YeHUs T UCIOIL30BaTh 3.14. C momomisio
¢bynkuuu DegToRad nepesectu 13 rpaaycoB B pajriaHbl MATh JaHHBIX YTJIOB.

Proc33. Omucare ¢pynkiuto RadToDeg(R) BeneCTBEHHOTO THIIA, HAXOISAIIYIO BEIIH-
YUHY yIJla B rpajycax, eclid JlaHa ero BelnyuHa R B paauanax (R — BelecT-
BeHHOe uuncio, 0 < R < 2-w). Bocnonb30BaThCsl CIEAYIOMIUM COOTHOIIEHUEM:
180° = w pagmaHoB. B kadecTBe 3HaueHUs T UCHONL30BaTh 3.14. C momomipio
¢bynkuun RadToDeg nepeBectu U3 paguaHoB B IPaayChl MATh JAHHBIX YTJIOB.

Proc34. Onucare ¢ynkimio Fact(N) BeIIeCTBEHHOIO THIIA, BHIYUCIIAIONIYIO 3HAUe-
Hue gpaxmopuana N! = 1-2-...-N (N > 0 — mapameTp 1LIeJIOTO THUIIA; BEIIECTBEH-
HOE BO3BpaIlla€MO€ 3HAUEHHE HCMOJB3YETCs JIsl TOro, YTOObl M30€kaTh 1110~
YHCIICHHOTO TIEpenoaHeHusl npu Ooapmux 3HadeHusx N). C moMmolplo 3To
byHKIUNA HAaWTH (HaKTOPUAIBI TIATH JAHHBIX HEIBIX YUCET.

Proc35. Omucarp ¢ynknuio Fact2(/N) BEIECTBEHHOTO THITA, BBIYUCIISAIONIYIO O801i-

HoU ¢hakmopuar:

N!!'=1-3-5-...-N, ecinu N — HEUYETHOEC;

N!!'=2:4-6-...-N, ecimu N — dyeTHOE
(N > 0 — mapameTp IeJOro THIIA; BEIIECTBCHHOEC BO3BpAIllacMOE 3HAYCHUC HC-
NOJIB3YETCsl JUISL TOrO, 4YTOOBI M30€XKaTh IEIIOYUCICHHOTO TEPEOTHEHUS TpU
Oonpmx 3HadYeHUsAX V). C moMoIibto 3Toii GpyHKIMKM HAaUTH TBOWHBIE (PaKTOpHAIIBI
ISITH JAHHBIX [IEJTBIX YHCEIL.

Proc36. Onucate ¢pynknuro Fib(N) 1emoro tuma, BEIYUCIAIONIYIO0 N-H 3JIEMEHT T0-
ClIeIoBaTeIbHOCTH Yucen Pubonauuu Fy, KOTOpas ONMUCHIBAETCS CIEAYIOMIMMHU
dbopmymnamu:

F1:1, Fzzl, FK:FK_2+FK_1, K:3,4,....
Hcnonws3ys ¢ynkuuio Fib, Haiith nate yucen duboHauyyn ¢ JaHHBIMH HOMEpa-
MU N], Nz, ceey N5.
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11.3 [ononHumersbHble 3adaHus Ha rpouedypbl U yHKUUU

Proc37. Ommcare ¢pynkmuio Powerl(A4, B) BEIeCTBEHHOTO THIIA, HAXOISIIYIO BEIH-
anny A” o popmyne A° = exp(B-In(4)) (mapamerpsl 4 u B — BelleCTBEHHBIE).
B ciiydyae HyneBoro unu oTpuiatenbHoro napamerpa A gyHkims Bo3Bpaimaert 0.
C nmomortipto 3Toi (QYHKIIMM HAWTH CTETICHU AF, BY, P , €CJIU J1aHbl ynucna P, A,
B, C.

Proc38. Omucarp ¢pynknuo Power2(4, N) BeIeCTBEHHOI'O THIIA, HAXOSAIIYIO BEIIH-
anny A" (A — BelecTBeHHBIH, N — LBl TapaMeTp) 10 CIEAYIOmEM GopMy-
Jam:

A =1;
AV=44-....4 (N comuoxuteneit), ecau N> 0;
AV =1/(4-4-...-A) (IN| comHoxuTeneit), ecau N <O0.
C moMor11pto 3Tol (PYHKITUY HAUTH AK, AL, AM, ecim gaael unucna A, K, L, M.

Proc39. Ucnone3ys pyukuun Powerl u Power2 (3amanust Proc37 m Proc38), omu-
catb ¢yHkuuio Power3(4, B) BEIIECTBEHHOIO THIIA C BEIICCTBCHHBIMH Iapa-
MeTpaMu, Haxosulyio A” cienyromum 06pa3oM: eciau B UMeeT HyJIeBYIO Apoo-
HYIO 4acTh, TO BbI3biBaeTcs PpyHkius Power2(4, N), rne N — nepeMeHHas yeo-
20 muna, paBHas yuciy B; uHaue Bb3biBaeTcs Powerl(4, B). C noMonipo 3Toi
byHKIIUNA HAWTH A", B®, C”, ectut manpt uncna P, A, B, C.

Proc40. Onucare ¢ynkuuto Expl(x, €) BemecTBeHHOTO THIA (ITapamMeTpsl X, € —
BEILIECTBEHHBIE, € > (), HAXOAANIYIO TPUOIMIKEHHOE 3HaUeHue PyHKIUM exp(x):

exp(x) =1 +x+x7/QN +x/B) + ...+ x"/(n) + ...
(n! = 1-2-...-n). B cymme yuuThIBaTh Bce ciaraemble, 6ombinne €. C TOMOIIbIO
Expl HailTn npuOIMKeHHOE 3HAUEHHE 3KCIOHEHTHI JUIsl JTAHHOTO X MPHU HIECTH
JAHHBIX €.

Proc41. Omnucate ¢yskmuio Sinl(x, €) BEHIECTBEHHOrO THIA (ITapaMeTphl X, € —
BCILIECTBEHHBIE, € > ()), HAXOAAIIYIO TIPUOIMKEHHOE 3HaUYeHUE (PYyHKIIMH SIn(X):
sin(x) =x —x /BN +xX/(5) — ... + 1)@+ D) + .
B cymMe yunThIBaTH BCe ciaraeMble, MOIYJIb KOTOPBIX 00JbIe €. C MOMOIIBIO
Sinl HaiiTH PUOIMIKEHHOE 3HAYCHHWE CHHYCA JJIS JIAHHOTO X IIPH IIECTH JaH-
HBIX €.

Proc42. Onucare pynknuto Cosl(x, €) BemecTBeHHOro Tuma (Mapamerpsl X, € —
BEILIECTBEHHBIE, € > (), HAXOAANIYIO TPUOIMKEHHOE 3HaUYeHUE (PYHKIIUU COS(X):
cos(x) =1 —x>/Q2N) +x@d) — ... + (1) x*"(Qn)) + ....
B cymMme yuuThIBaTh Bce ciiaraeMble, MOAYJIb KOTOPBIX Oodiblie €. C MOMOIIbIO
Cos1 naiiTn npuOIMKEeHHOE 3HAYCHUE KOCUHYCA TSI TAHHOTO X TIPY MIECTH JaH-
HBIX €.
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Proc43. Omucare ¢ynknuto Lnl(x, €) BemecTBeHHOTo THIA (IMapamMeTpsl X, € —
BEIIECTBEHHEIC, |x| < 1, € > 0), HaXOAAIIYI0 MPUOIMKEHHOE 3HaUYCHUE (QYHKIIUU
In(1 + x):
In(l+x)=x—x2+x3— ...+ )X n+) + ... .
B cymme yuuThIBaTh Bce ciiaraeMblie, MOAYJIb KOTOPBIX Oodibiie €. C MOMOIIbIO
Lnl naittn npubmmkenHoe 3Hadenue In(1 + x) mis TaHHOTO X MPU MIECTH JaH-
HBIX €.

Proc44. Onucats ¢ynkimio Arctgl(x, €) BeIECTBEHHOro TUIA (MTapaMeTphl X, € —
BEILIECTBEHHBIE, |x| < 1, € > 0), HAXOANTYI0 TPUOIMKEHHOE 3HAYCHUE (PYHKIIUM
arctg(x):

_ 3 5 n _2-nt+l
arctg(x) =x—x/3+x/5— ...+ (=1)"x" /Q2ntl)+ ...
B cymMme yuuThIBaTH BCE cllaraeMbie, MOAYJIb KOTOPBIX 0oJbIie €. C MOMOIIBIO
Arctgl HaiiTi mpubIMKEeHHOE 3HAYCHHE arctg(x) s JaHHOTO X MPH IIECTH JTaH-
HBIX €.

Proc45. Onucare ¢ynkmuio Powerd(x, a, €) BemecTBEHHOTO THIA (TTApaMETPHI X, d,
€ — BEILIECTBEHHEIE, |x| < 1; a, € > 0), HaxoAANIYI0 NMPUOTUKEHHOE 3HAUYCHUE
byukuuu (1 + x)*

1+x)=1+ax+a(@Dx/2)+ ... +a(a1)....(a—nt])x"/(n) + ....
B cymMme yuuThIBaTh Bce ciiaraeMble, MOAYJIb KOTOPBIX Oodiblie €. C MOMOIIbIO
Power4 naiitu npubnmkenHoe 3nadenue (1 + x)* 11 JaHHBIX X ¥ @ MPH IHECTH
JAHHBIX €.

Proc46. Omucats ¢yakiuio GCD2(A, B) menoro Thma, HaXOASIIYIO HAUOOIbUIULL
oowuii denumens (HOJI, greatest common divisor) AByX IHENBIX MOJOKHUTEb-
HBIX uncen A u B, ucnons3ys ancopumm Eexiuoa:

HO/I(4, B) =HOJ(B, A mod B), ecnu B # 0; HO/I(4, 0) =4,
rae «mod» o003HaYaeT omepanuio B3SITHS ocTaTka oT JeieHus. C MoMOIIbo
GCD?2 wnaittu Hanbonbmue obmue nemurenu nap (4, B), (4, O), (4, D), ecnu
nanbl uncna A, B, C, D.

Procd47. Wcnonw3ys ¢ynknuro GCD2 w3 3amanus Proc46, ommcaTth mnpouenypy
Fracl(a, b, p, q), npeoOpa3yrornryro npodb a/b k HecOKpaTUMOMY BUIY p/q (BCe
nmapaMeTphl MPOIEeIypbl — IIEJIOT0 THTA, d U b — BXOAHBIC, p U ¢ — BBIXO/I-
HbI€). 3HAK Pe3yJbTUPYIOIIEH APOOH p/g MPUNHCHIBAETCA YUCIUTENIO (TO €CTh
g > 0). C momomipto Fracl HailiTu HecokpaTumble ApoOH, paBHbIe a/b + c/d,
alb + elf, alb + g/h (wucna a, b, c, d, e, f, g, h nanm).

Proc48. Haumenvee obuee kpamnoe (least common multiple) 1ByX HejbIX MMOJIO-
XKuUTenbHbIX uncenl A u B paBuo A-(B/HOM(A4, B)), rne HOJI(4, B) — Haubob-
mui oomwmit genutens A u B. Ucnonwssys ¢ynkmuo GCD2 (cMm. Proc46), omnu-
catb ¢QyHkiuo LCM2(4, B) menoro Tuia, HaxoIsIIyH0 HauMEHbIee oOIiee
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kpatHoe uncenl 4 u B. C nomompbto LCM2 HaiiTu HauMeHbIIre o0IIre KpaTHbIE
nap (4, B), (4, O), (4, D), ecnu nansl uucna A, B, C, D.

Proc49. YuureiBas coornomenne HOJI(A4, B, C) = HOA(HO/(A4, B), C) u ucnois-
3ya ¢pynkuuo GCD2 (cMm. Proc46), onucats dpyukiuto GCD3(4, B, C) nenoro
THUIA, HAXOJIAIIYI0 HAUOOJIBIINM OOIIUMA AEIUTENb TPEX LEJIbIX MOJIOKUTEIbHBIX
yucen A, B, C. C nomonisto GCD3 HaiiTu Hanbompime o01me IeIuTen TpoeK
4,B,C), (4, C,D)u (B, C, D), ecnu nansl uucna A, B, C, D.

Proc50. Onucare nponeaypy TimeToHMS(T, H, M, S), onpeaensrolyo Mo BpeMe-
Hu T (B CeKyH/ax) coJepiKalleecs B HEM KOJIMYeCTBO 4acoB H, Munyt M u ce-
kyHn S (T — BxonHou, H, M u § — BBIXOJHBIC MapaMeTphl 11ejoro Tumna). Mc-
MOJIb3YsI ATy MPOLENypPY, HAUTH KOJIMYECTBO YacOB, MUHYT U CEKYH[ AJI ISTH
JTAHHBIX OTPE3KOB BpeMeHu 11, 15, ..., Ts.

Proc51. Omucate nponenypy IncTime(H, M, S, T), xoTopas yBennduBaeT Ha 1 ce-
KYH/JI BpeMs, 3ajlaHHoe B yacax H, Munytax M u cekynnax S (H, M n S — Bxo-
HBIEC U BBIXOJHBIE NTapaMeTpbl, /' — BXOAHOM IapaMeTp; BCE NapaMeTpbl — Iie-
Jble TIOJIOKUTENbHBIE). [laHo Bpems (B yacax H, munyTtax M, cekyHnax S) u 1e-
joe uucio 1. Ucnone3ys npouenypy IncTime, yBenuuuth nanHoe Bpems Ha T
CEKYH/I U BBIBECTH HOBbIE 3Hauenust H, M, S.

Proc52. Omucats dpynknuto IsLeapYear(Y) normueckoro tuma, KOTopasi BO3BpaIaeT
True, ecnmu rox Y (uenoe MONOKUTEIBHOE YHUCIO) SBISIETCS BUCOKOCHBIM, W
False B mpotuBHOM ciyuae. BriBectu 3Hauenue ¢ynkiuu IsLeapYear s nsatu
JAHHBIX 3HA4eHUU napamerpa Y. BucoxocHvim CUUTAETCA TOA, Aensuuics Ha 4,
3a UCKJIIOUYEHHUEM Te€X rofoB, KoTopsle aensarcsa Ha 100 u e nensarcs Ha 400.

Proc53. Ucnons3ys ¢ynkuuto IsLeapYear u3 3amanus Proc52, ommcats QyHKIHIO
MonthDays(M, Y) nemoro tuma, KOTopas BO3BpalllaeT KOJIHMYECTBO AHEWU IS
M-ro mecsima roga Y (1 < M <12, Y > 0 — uensie uncna). BeiBectn 3HaueHue
dbyukiuu MonthDays st manHoro rona Y u mecsiies My, M,, M.

Proc54. Vcnons3ys ¢pyuknuo MonthDays u3 3amanus Proc53, onucaTh npoueaypy
PrevDate(D, M, Y), xoropas mo uHpopMaruu o MpaBUIbHOU JaTe, BKIIIOYAO-
et nensp D, Homep Mmecsinia M u rox Y, onpenenser npeasayiryto aaTy (napa-
MeTphl 1esoro tuna D, M, Y SBISIOTCS OJHOBPEMEHHO BXOJHBIMU U BBIXOJHBI-
mu). [Ipumenuts nponeaypy PrevDate k TpemM MCXOHBIM JJaTaM U BBIBECTH IO~
JIy4EHHBIC 3HAYEHHUS ITPEAbIAYIIUX AaT.

Proc55. Ucnonesys ¢ynkmuro MonthDays u3 3aganus Proc53, onmucats nponeaypy
NextDate(D, M, Y), koropass mo uHpopMamuu o MpaBUILHON J1aTe, BKIIIOYAIO-
uieil geub D, HoMmep Mmecsita M u ron Y, onpenensier ciaeayrouyto nary (mapa-
MeTpsbI 1enoro tuna D, M, Y SBISIIOTCS ONHOBPEMEHHO BXOJHBIMU U BBIXOIHBI-
Mmu). [Ipumenuts npouenypy NextDate k TpeM UCXOAHBIM JaTaM U BBIBECTH I10-
JIyYEHHBIC 3HAYCHUS CIEIYIOIIMNX AaT.
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Proc56. Onucate ¢ynkmmro Leng(xy, V4, Xp, ¥) BEIIECTBEHHOTO THUIIA, HAXOSILYTO
JUIMHY OTpe3Ka AB Ha MI0CKOCTHU M0 KOOPANHATAM €r0 KOHIIOB:

|AB| = \/('xA _x3)2 +(y _yB)2

(X4, V4, XB, Y3 — BellleCTBEHHBIC MapaMeTphl). C MOMOIIBIO 3TON (PYHKIIUU Haii-
TH IJIUHBI 0Tpe3KoB AB, AC, AD, ecnu naHbl KoopuHaThl Touek 4, B, C, D.

Proc57. Ucnone3ys ¢ynkmuio Leng u3 3amanus Proc56, ommcaTh (QyHKIHIO
Perim(x,, y4, X5, VB, Xc, Vc) BEIIECTBEHHOT'O THIIa, HAXOJAIIYIO TIEPUMETP Tpe-
yrojibHuka ABC 1o KOOpJWHAaTaM €ro BEpIUuH (X4, V4, X5, VB, Xc, Vc — BEIIECT-
BeHHBIC TTapaMeTphl). C TOMOIIBIO 3TOW (DYHKIIMHA HAWTH TIEPUMETPBI TPEYTOIb-
HukoB ABC, ABD, ACD, ecnu ianbl KOOpAUHATHI Touek A, B, C, D.

Proc58. Hcnonw3ys ¢pynkmun Leng u Perim u3 3amannii Proc56 u Proc57, onucats
bynkuuto Area(xy, V4, Xp, Vg, X, V) BEHIECTBEHHOTO THIIA, HAXOJSIIYIO ILIO-
maab Tpeyronbauka ABC o ¢popmyiie

Susc=p-(p—|4B)-(p—|AC])-(p-|BC).
rae p — nonynepumemp. C MOMOIIBIO 3TON (DYHKIIMM HAWTH IUIOIIATNA Tpe-
yroibHukoB ABC, ABD, ACD, ecnu nansl koopauHatel Touek A, B, C, D.

Proc59. Ucnonp3ys ¢pyakmum Leng u Area u3 3amanmii Proc56 u Proc58, omucats
bynknuto Dist(xp, yp, X4, V4, X, Vp) BEHICCTBEHHOTO THUIIA, HAXOJAIIYIO pac-
crostaue D(P, AB) ot Touku P 10 npsimoit AB 1o ¢popmyiie

D(P, AB) = 2'SPAB/|AB|,
rae Spyp — IoWAAbL TpeyrojibHuka PAB. C nmomoipio 3To (yHKIMH HAUTH
pacctosinust oT ToukH P 110 npsimeix AB, AC, BC, ecnv 1aHbl KOOPAUHATHI TOUEK
P, 4, B, C.

Proc60. Ucnonw3yst ¢ynkmuro Dist u3 3amanust Proc59, omumcare mponenypy Alti-
tudes(x., V4, X8, VB, XC» V> 4, hp, hc), HAXONAIIYIO BBICOTHI Ay, hg, he TPEYTOIb-
HUuKka ABC (BBIXOJIHBIC MTapaMETPhl), MPOBEICHHBIE COOTBETCTBEHHO U3 BEPILIUH
A, B, C (MX KOOpAMHATHI SBJISIOTCA BXOJIHBIMU mapamerpamu). C MOMOUIBIO
ATOM MPOLEAYPHl HAUTU BBICOTHI TpeyrobHUKOB ABC, ABD, ACD, eciu naHbl
KOoOpauHaTel Touek 4, B, C, D.
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