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HUcciaenoBareiabcKue 3aJaHUA
00JIACTHOI0 TYPHHUPA IOHBIX MATEMATUKOB

BaxHble yKa3aHUs K NOPAAKY pelieHUus U 0pOpMIICHHUS UCCIEOBAHUH
110 32IAHMSIM TYPHHUPA IOHbIX MATEMATHKOB

O6pamraem Bame BHUMAHME Ha TO, uTO mpesaraemsie 3anaHus (gajee — 3amadu)
HOCSIT HCCJIEIOBATEeNbCKUIM XapakTep (B OTIMYHME OT OJNMMMIMAAHBIX 3anad). [lomHbie
pEIICHHs ¥ HaWTydIie 0000IICHHS 3TUX 3aJ]ad HEM3BECTHBI JTAKE aBTOpaM, IOATOMY:

° BO-TICPBBIX, JIJIS YYaCTHUs HEOOS3aTeIbHO PEeIlaTh BCE 3aJa4l — MHHHUMAJIBHOE
KOJIMYCCTBO TPEJICTABIIEMbIX B *ktOpH 3a1ad — 7, HO utor OyaeT moaBoauThCs 10
BCEM IPEACTABICHHBIM PEIICHHBIM BEPHO 3a7a4daM (BCEro IpejjiaracTcs

10 3amayv);

° BO-BTOPBIX, Hau0oJiee TOJHOe pelieHUue (MCCIeI0BaHMe) 33a7add  HE
o3HagaeT, 4yto HyxHO pemmts BCE IIYHKTDBI 3amaum, tounee — pemaem
«HACTOJIKO TMOJIHO, HACKOJIBKO MOXEM», UMEWUTE B BH]Y, UYTO B PAJE 3a/7a4 UHTEPEC
IPECTABIAIOT AXKE NEpeble NYHKMbL WU OmOelbHble YACHIHbIE CAVYAU 3a0aHUl

(UX NYHKMOE U.iu HeOONbUUX 3HAYEHUL na;zamemgzoez;

° B-TPEThbUX, BO3MOXKHO (9TO JOIMYyCKaeTcs W JaXe IPUBETCTBYETCS), BbI
cModiceme  ycuiumes  pao  ymeepocOeHuli, TPUBENCHHBIX HEMOCPEICTBEHHO B
dbopMynupoBKax 3aad;

° B-UCTBEPTHIX, KPOME PACCMOTPEHUS HCXOJAHOM TIOCTAHOBKU HONE3HO
paccmompentb ceou HANpasieHusl, IpUYeM BallIl HUCCICAOBAHUSA
HEOBA3ATEJIBHO 10/DKHBL COBIAIATh C IPEUIOKECHUIMHU aBTOPOB;

° KAXKIAYIO 3AJAYY HEOBXOAUMO OPOPMHTHL HA OTAEJIBHbIX
JIMCTAX wnmu B OTAEJIBHOU TETPA IU:

0 B pacneyaranHoM (mpudt —Times New Roman, pasmep 14 nT) wim akkypaTHO

3alMCaHHOM OT PYKH BU/JE;

0 mnpu stom odopmiienne kaxaou 3agaun aomkHo HaunHatbes C TUTYJIBHOI'O

JIMCTA, Ha KOTOpOM JOJKHBI OBITH yKa3aHbl HOMEp 3aJayd M €€ Ha3BaHWE,
Ha3BaHUE YyupexaeHus(i) oOpa3oBaHus, TOpoA, aBTOP(bI) HCCIIEIOBaHUS
(petrenus);

0 HWXE HA TUTYJIBHOM JIMCTE (wm Ha BTOpPOM JIMCTE) 00sI3aTEJIHLHO

AaiTe Kparkoe pe3roMe (AHHOTAIMIO) BALIEr0 MCCJIEIOBAHUSA — KAKWE ITYHKTHI
Bel pemmian, kakue caegaad oO0O0OIIEHHUs, MPH DTOM YETKO CHOPMYIUPYITE




BAIIN TJIABHBIE JOCTWXEHWUS (yTBepkaeHus, MpUMEPHI, TUIIOTE3bI), C
yKa3aHWEM CTpPaHHUIl B paboTe, I71€ OHU MIPUBEEHBI U 10Ka3aHbl (000CHOBAHHI);

HpI/I HCIIOJIb30BAHHN B BalICM HCCIICHOBAHHWU PC3YJIbTATOB (TGOpCM, CBOI>'ICTB,

NPUMEPOB, PUCYHKOB W T.II.) W3 JPYTHX HWCTOYHUKOB — CTaTrel, KHHWT,
HNuTepHeT-pecypcoB, 00s13aTeNIbHO JI€NalUTe CCbUIKM Ha 3TH HUCTOYHUKH (B MecTe
UCIOJIb30BaHUA), @ Ha IMOCIEAHEH CTpaHHIIE MPUBEAWTE CIHMCOK JHMTEPATyphl U
HMHTEpHET-pECYPCOB, KOTOpHIe BBl MCTIONB30BaAIM (cmpo2o 0oszamenvho!)




CIIUCOK 3anaunwii,
npeIAraeMbIX J1Js 00JJACTHOIO TYPHUPA IOHBIX MATEMATHKOB

(Mmamas 1ura — 5-7 KJ1acchl)

Ne 1. Yucaa, nudpobl ¥ 1eJUMOCTD

1. Ha mocke namumcano yucio 202. Kakywo mudpy Hago npumucaTh B KOHIIE,
4TOOBI OJIYYECHHOE YHMCIIO JSIUIoCh Ha a) 8, 6) 11, B) 23?

2. Ha pocke HanucaHo yuciao X, KOTOpoe cocToUT u3 n uudp. Ilpu xakux n
BCETla K YMCIy MOXKHO NPUIKCATh OAHY HHUQPY B KOHIE, YTOOBI MOTYyUYEHHOE
YHUCIIo AeIuIoch Ha a) 8, 0) 11, B) 237

3. Ha ngocke HamucaHo Tpex3HayHOe uMcio X. Bcerga M K 4uCiay MOXKHO
npUnucarh OHy HMUQPy B KOHIE U OAHY Py B HaYase, 4TOOBI MOTYyUYEHHOE
MATU3HAYHOE YHCIIO0 JCIIIOCH Ha a) 72, 0) 44, B) 237

4. Ha nocke HamMcaHoO TPEX3HAYHOE YUCIIO X.

a) B aToM uncie MOXXHO IpUIKCATh OAHY HU(PPY MEXKIY MEPBOU U BTOPOH IUPpOit
WM ofHYy Uudpy MeXAy BTOPOH M TPEThE, a Takke oaHy HUupy B HaUalie U OAHY
uudpy xonie. BepHo nu, uto st m060ro X TakuM 00pa3oM MOXHO MOJYyYHUTh
HIECTU3HAYHOE YHCII0, KOTOPOE AenuThes Ha 20247

0) A eciau B OTJIMUME OT MyHKTA a) MOXKHO BCTaBUTh OJIHY IU(PPY MEKTy MEPBOM U
BTOPOH, €I1Ie OHY MEXKTY BTOPOM U TPEThEH M €IIe MO OJHOM 100aBUTh B HAYAJIO U
B KOHEIl, BEpHO JIK TOTJA, 4TO JUIsl Jt000T0 X MOJYyYEeHHOE CEeMH3HAYHOE YHCIIO
Oynet nenuthes Ha 20247

B) B cnydae, eciu y Bac B myHKTax a) u(wid) 0) OTBET OTPHULIATEIbHBIN, TO
HaliuTe HauOOJIBIINH JenuTens d uncna 2024 Takoi, 4To I J1000ro X MOXKHO
MOJIYYUTh TaKUM 00pa30M YMCIIO, KOTOPOE eIUThCs Ha d.

5. Ha pgocke HanmucaHO TPEX3HAYHOE YUCIO0 X M HEKOTOPOE HATYypPaIbHOE YHCIIO 1.
N3BecTHO, 4TO €ciM K 4uciay X MPUIKACATh T00YI0 IUGpPY B KOHIIE U JIIOOYIO
uudpy B Havasie, TO MOIYUYCHHOE MITU3HAYHOE YMCIIO HE OyIeT JAEIUThCA Ha
YUCJIO £.

a) Haiinure, Bce BO3MOXHbBIC 3HAYEHUs 4Yucia f, MeHbIMEe 50, s KOTOPBIX

BBITIOJIHSETCS 3TO YCIIOBHE.

0) Haitnute HauMeHbIlIee IPOCTOE £, /Il KOTOPOTO BBITIOJIHSIETCS 3TO YCIOBHUE.

6. [ns xakux MpOCTHIX YHMCEN p BBINOJHIETCS CIEAYIOIee YCIOBUE: K JTH000MY
yucity Oonpiie 100 MOXHO TpUNUCATh MO OAHOW MHU(pPE B Hadajae U B KOHIIE
€ro JE€CATUYHOM 3aMHUCH TaK, YTOOBI MOJYyUYEHHOE YHCIIO AETUI0Ch Ha p?

7. Tlpennoxkute cBoM 00OOIICHUS WIN HAITPaBICHUS UCCIICIOBAHUM B ATOM 3aa4ue
U U3y4yuTe UX (BO3MOXKHO, BBl CMOXKETE MPOBECTH HCCIIEIOBAHUE HEKOTOPHIX



MYHKTOB 3TOM 3aJjauu B oOLIeM cilydae, T.€. ISl IPOU3BOJIbHBIX X, ¢ U(UIH) p,
YKa3aHHBIX B 3TUX MyHKTaX).

Ne 2. Ilouck nepumerpa

MHOI‘OYFOJIBHI/IK, CTOPOHBI KOTOPOT'O HC ICPCCCKAIOTCA (B HYaCTHOCTH, HC UMCIOT
06H_II/IX TOYCK, T.C. «HC KaCarOTCiA JaxK< yrHaMI/I») U 100BIC ABC CMCIKHBIC CTOPOHBI
ABJIAIOTCS IMCPIICHINKYIIIPHBIMH, 6YII€M Ha3bIBATb NPOCMbIM.

1. Ilo pgaHHbIM pucyHka 1| HaliguTe TEPUMETP ITOrO0  MPOCTOrO
MHOTOYTOJIbHUKA.

2. Ha pucynke wu300pakeH MPOCTOM MHOTOYTOJbHUK, TEPUMETP KOTOPOTO
paBeH 66. Ilo maHHBIM pUCYHKA 2 HaWAWTE JIMHY CTOPOHBI, OTMEYEHHOM
3HAKOM X.

3. AHS XOYeT HAWTU MEPUMETP MPOCTOTO MHOTOYTOJIBHHUKA, N300paKEHHOTO Ha
pucynke 3. Jlmg 3TOro oOHa wW3MepwIa JJIMHY CTOPOHBI S % Kaxoe

HAaUMEHbIIIEE KOJIMYECTBO OTPE3KOB € HaJ0 euié U3MEPUTh, YTOOBI HAUTH
nepumetp?

50 5]

S8

S7

S5

50 30 X S

15

52

Puc. 1 Puc. 2 Puc. 3

4. a) Kakoe HanMmeHbllee KOJUYECTBO CTOPOH HAA0 H3MEPUTh B MPOCTOM

BOCBMUYTOJIBHUKE, YTOOBI TAPAHTUPOBAHHO HANTH €T0 IepuMeTp?

0) [IlompoOyiiTe yka3aTh ycioBUS (ONMUIIUTE BUA U apaMeTpbl
BOCBMUYTOJIbHHUKA), TPU KOTOPBIX HYXKHO 3HAaTh HUMEHHO TaKO€ KOJIUYECTBO
CTOPOH, KOTOPOE BHI MOTYYHIIN TIPU PEIICHUU MTYHKTA a).

B) B03MOXHO CylIecTBYIOT BOCBMUYTOJBHUKHU, Ul OIpPENEICHUs MepUMeETpa
KOTOPBIX JIOCTAaTOYHO 3HATh JUIMHBI MEHBILIEr0 KOJIWYECTBA CTOPOH, YEM BbI
HOJYYWIN B MyHKTE a). ONUIINTE MHOXKECTBA TAKUX BOCHMHUYTOJIbHUKOB.

5. HW3yuute Bompochkl myHKTa 4 Ml APYrUX MPOCTHIX MHOTOYTOJIBHUKOB
(KOJIMYECTBO CTOPOH 3aJalTe CaMH).

6. I[lompoOyiiTe U3y4yuTh BOMPOCH MyHKTa 4 B 00IIeM ciiy4ae (T.e. TOCTPOUTH
HEOOXOMMMBIE aNTOPUTMBI WM HAUTH (QOPMYNIBI ISl  BBIYMCIICHHUS
NEPUMETPOB MPOU3BOJBHBIX MPOCTBIX MHOTOYTOJIBHUKOB, OLEHUTH YHCIIO
CTOPOH, IJIMHBI KOTOPBIX HY>KHO 3HaTh B PAa3JIMYHbBIX CIydasX MPUMEHEHHS
AJITOPUTMOB WU POPMYI).




7. Ilpennoxkure cBOM OOOOIIEHWS WU HAMpPABICHUS WCCIEAOBAHWM B JTOU
3a71a4€ U U3YYUTE UX.

Ne 3. Urpa

I. Ha nocke 1Xn Ansa u bopst urpaiotr B CIeQyOIIyI0 UTPY: OHHU O ouepenu (AHS
XOJIUT MEPBOM) KJIayT MOHETKY B KJIETKH JTOCKHU, IIPU YCIOBHH, YTO U caMa KJIETKa
U COCEJHHE C HEeH KJIETKM TOXKE€ MyCThl. TOT, KTO HE MOXET CHENaThb XOJ, TOT
pourpai.
1. Jlokaxute, 4TO JUIsl JHOOOr0 HEUETHOTO 7, Y AHHU €CTh BBIMIPBIIIHAS
CTparerusl.

2. Joxaxwute, uTo mpu n = 6y AHM €CTh BBIMTPHILIHAS CTPATETHUA.

W

Jlokaxkute, 4yTo Ipu 1 = 8 y bopu €CTh BBIMIPBIIIHAS CTPATETHS.
4. Ilpm Kakux 3HaYCHHSAX 7 Y AHHM €CTh BBIMIPBIIIHAA cTparerus? [lpu xakux
3HAYEHMUSIX 71y bOpPH €CTh BBIUTPBILIHAS CTPATETHS?

II. Urpa Takas ke, Kak U B IIYHKTE I, HO MOHETKY MOYKHO KJIACTb Ha KJIETKY JTOCKU
IpU yCIIOBUH, YTO U caMa KJIETKa, U 7 KJIETOK ClpaBa OT He€, U [ KIETOK clieBa OT
Heé mycThl (J1eBo ansi AHU U bopu HaxomuTcs ¢ ogHOW cTOpOoHBI J0CKM). Ilpu
r = | = 1 nony4aem urpy us3 myHkra .

5. TompoOyiiTe HATH BCe 3HAYEHUS 1 NIl KOTOPHIX Y AHU €CTh BBIMTPBIIITHAS
crpareruss pur = 1,1 = 2.

6. I[TompoOyiiTe HAlTH BCE 3HAYECHUS /1 IJISI KOTOPBIX Y AHHM €CTh BBIMTPBIIITHAS
CTparerusi Npu Kakux-To (PMKCUPOBAHHBIX 7 U /.

III. Ha nocke mXn AHs u bops urparT B CIEAYIOIIYIO UTPY: OHU IO OYEpEIU
(AHS XOIUT TIEPBOI) KJIaJAyT MOHETKY B KJIETKH JOCKH, IPU YCIOBUH, YTO M caMa
KJIETKa M COCEJHHME C HEH KJIETKU TOXKE IMYCThl (COCEAHHUMH CUUTAIOTCS KIIETKH,
uMeroIre 001yI0 CTOpoHy). ToT, KTO HE MOXKET cliejaTh X0, TOT MPOUTPa.

7. Omnpenenure 3HAYEHUS M W N, OIpU KOTOpbIX a) y AHu, 0) y bopu ectp
BBIUTPBIIIHAS CTPATETHSL.

IV. [Ipennoxkure cBOM 0000IIEHUS WU HANPABICHUS UCCIEAOBAHUMA B 9TOH 3a1a4ue
Y U3YYNTE UX.

No 4. BoJabllas nepemMena

Apcenuii u Erop urparoT B cieayouryo urpy. s urpsl 1ig nepBoro pasza
Oepércsi HEHyJIeBOE IIeI0€ YHCIO @;, IOCJEe Yero KaKJbId JeHb Ha OOJbIION
MEPEMEHE MAJIBYMKU BCIO MEPEMEHY I10 OYEPEAN JEJISIT MMEINIECEeCs Ha JaHHBIN
MOMEHT YHCJIO Ha Hekoe k (crapoe umciio yompaercs). Ha Toil mepemene, Ha
KOTOPOW MOCJE AEIEHHUS IOJY4YAeTCS HELENIO€ YHCIIO, WIpa 3aBEPIIACTCS U Ha
CJIEAYIOLIEH NEPEMEHE HAYMHAETCA HOBAsl Urpa JJIsi HOBOTO YMCJIA, T.€. BTOpas Urpa
JUISL YMCIIA d,, TOTOM aHAJOTHYHO TPEThS UIpa JUJIA YHACIA d3, U T.1.



BwmecTo o6ena 3a urpoit HabmogaeT Kupusi, Teprniennsi KOTOporo xBaraeT Ha
HAOJIOZICHUE 33 TIEPBBIMHU M TIEPEMEHAMU ISl KaKJIO0W WUrphl (T.€. ISl KaKIIOTO
yucna a,, n = 1,2,3, ...). Korna y Kupwina 3akanuuBaercs teprnenue (T.e. Ha (m +
1)-ii mepemeHe, eciu He Hadalach HOBas Urpa), To Kupuil BCIOMUHAET, YTO OH
JIOJITO TPOITycKall 00eq, U OOBSABISET, YTO OH TOJIOAAN HAa 3TOW Urpe (M HUYEro He
OOBABIISIET, €CIIU YBUJIET KOHEI] UTPhI, KOT/Ia Y HETO eIlé ObLIO TEPIICHUE).

1. Tycm an=a1+b(n—1),

a) Haiinércs nu takas urpa, B koropoit Kupun rononan?
b) Ecnu oTBeT B mpeaplaylieM MyHKTE: «J1a», TO KaK 4acTo (T.€. Ha KaKUX
Homepax urp) Kupusn Oynet ronogars?

2. llyctb k=3 u

rne b — He4YETHOE YHCII0, U k=2

a = m+ D(n + 2)-....(n + 2n).
Ckoibpko mepemMeH OynieT JIUThes urpa’?

k=p

9

3. Ilyctb p — npocroe uynciao. OTBEThTE Ha BONPOC IMyHKTA 2, €CITU
a = n+ D+ 2)..(n + (p — Hn).

4. Apcenmii u FErop pemmam wurpate gt k=3 co cuemyroueit

a=1"+2> a,=a,, +(3n—2)2 +(3n—1)2

9

ITOCICA0BATCIIBHOCTBIO!: Inpu

9TOM IapalyiIcJIbHO C HMMM II0O TaKMM XKC IIpaBUJIaM IJIsI TOIO JKC k=3

urpact KI/IpI/IJ'IJ'I JJIA IIOCJICA0BATCIIBHOCTH b” =n , €CJIIM KTO-TO 3aKOHYMT

paHblle, OH HaOJIOMAET 3a BTOPOM MIPOM U JIMILb, KOTJIa 3aKOHYHIIUCH 00€
UTPbl BCE MaJBYMKKA OEpyT HOBBIE YHCla (3TO MYyHKT HUKAK HE CBS3aH C
BONPOCOM «rojofanus» Kupua).

a) Kro 3akoH4YUT paHblie B n-oit urpe?

a1:13+23 u :an_1+(3n—2)3+(3n—1)3?

b) A eciu
5. Apcennit u Erop pemmiu MEHSITh YUCIO Kk, TMOSTOMY JJIsl i-OW UTPHI OHO
3 ) i a, = (12 + 1),
paBHO > mOpu4éM  BCE i — T[pOCTBIE YHUCIA.

2
a,=a (n +1).
-1
o Okasaoch 4TO ISl BCEX 71 BEPHO kn>21  Mower mu
OKa3aThCs TakK, YTO Ha KaKoW-TO wrpe Kupwiur rojomai, ecim ero TepreHus
XBaTaeT Ha JIBE MEPEMEHHI (T.€. 311ech m =2)?

6. Apcenuit u Erop pemmim COXpaHUTh YCIOBHUE Ha ki OTHAKO 3aMeHumn “n u

a :13+1 an:<n3+1)an—1
B3I IIOCIICIOBATEIBHOCTE | ’ . Jlokaxxute dTO

Kupunn He OyneTr roinojarb, €Clid €ro TepIEeHUE OCTalIOCh TaKUM K€ Kak B
IYHKTE 5.



7. B mpenpiaymieM IyHKTE€ YKaKUTE OLICHKY Ha kn> ecom Tepnennst Kupunina
XBaTaeT Ha TP IIEPEMEHBI.

8.  Ilpemnoxxure cBOM 000OIIEHUS U IPYTUE HAMPABICHUS UCCIEIOBAHUS.

Ne 5. OrkJjaaabpiBaeM U M3MepsieM OTPe3KH

1. Umeercs nuuelika mmmHoM 9 cm 0e3 genenmii. Kakoe HavMeHblllee YHCIIO
MIPOMEKYTOUHBIX JIEJICHUN HYXKHO HAHECTH Ha JIMHEHKY, 4YTOOBI MOXKHO OBLIO
OTJIOKUTh WJIM U3MEPHUTH JTF000H 0oTpe3ok mimuHor 1 cM, 2 cMm, 3 cMm, ... uiu 9
CM, TPHKIAAbIBAs JIMHEWKY JHIIb ONWH pa3 (B kKaxaom ciydae)? OTBer
oObsCHUTE.

2. Nmeercs nunelika muHoi 13 oM 0Oe3 nmenenuii. Kakoe HauMeEHBIIEE YHCIIO
MIPOMEXKYTOUHBIX JICJICHUN HY>KHO HAHECTH Ha JIMHEHKY, YTOObI MOXHO OBLIO
OTJIOXKUTh BCE OTPE3KU JyIMHOU 1 cm, 2 cMm, 3 ¢cM, ..., 10 cm, 11 cm, 12, 13 cm,
MPUKJIAAbIBAS TUHENKY JIMIIb OUH pa3 (B KaKI0M ciiydae)?

3. Uccnenyiite 3amady, MmomoOHYH TyHKTaM | W 2, nisi JIMHEEK C JAPYTUMHU
JUTMHAMU.

4.  A) Nmeercs BepeBouka JirHOW 9 cM. Ha Heil MOXHO 3aBsi3aTh MaJICHbKHUE
Y3€IKHA Ha OTIPEICTICHHBIX PACCTOSHUSAX OT KPaeB, ISl TOTO, YTOOBI C TIOMOIIIHIO
Takod BEPEBOYKM MOXKHO OBLJIO HU3MEPSTh PACCTOSHUS (HAmpuMmep, €ciu
3aBsi3aTh y3€JIOK Ha PacCTOSHUU | CM OT JIEBOTO Kpasi, TO MOXKHO HU3MEPUTh
OTpe30K, paBHbIM 8 cwm). Kaxnaplii 3aBsi3aHHBIN y3€JI0K HE MEHSIET JIJIMHBI
BepeBoukd. Kakoe HanMeEHbIlEe YHUCIO Y3EJIKOB TpeOyeTcs 3aBs3aTh, YTOObI
MOXXHO OBUIO U3MEPUTH BCE PACCTOSIHUS IIUHON 1 cM, 2 cM, 3 cM, ..., 9 cMm,
MIPUKJIaJIbIBasi BEPEBOUKY JIMIIL ofuH pa3? (Paspemiaercs crubarh BepeBOUKY,
HO TOJILKO OJIMH Pa3 U B TOM MECTE, TJI€ 3aBsi3aH Y3€JI0K)?

b) PaccmoTrpuM 3amady, aHaJOTMYHYIO MYHKTY A) C BEPEBOYKOM JJIMHOU
13 cMm, nipuyeM OTMEpPUTHh HYKHO BCE€ pacCTOAHUsA, paBHbe 1 cMm, 2 cM, ..., 13
cM. BHOBb mpuKIIanbIBaTh BEPEBOUYKY MOXKHO JIMIIb OJWH pa3, HO Crudarh ee
Ha ATOT pa3 MOXKHO HE 0oJiee OJTHOTO pa3a B JIIDOOM MECTE BEPEBOUYKHU.

5. Uccnenyiite 3agauy, mogoOHyto myHkTam 4. A) u b) ayia BepeBodek ¢ 1pyrumMu
JUTUHAMU.

6. Ilpemnoxxure cBOM 0O0OOIICHUS WK HATIPABIICHUS UCCIIEAOBAHMS B 3TOM 3a1aue
U U3YUYUTE UX

No 6. IlpousBoaHasi OT YMCJIA

B crapmmx kmaccax Bbl HM3y4HMTE IMOHSATHE MPOU3BOAHOM OT (YHKIMH, B
YaCTHOCTH, Y3HA€Te, YTO MPOU3BOAHAS OT YUCIA, T.€. OT (QPYHKIUH, TOXKIECTBEHHO
PAaBHOM HEKOTOPOMY YMCILY, PABHAETCS HYJIIO.

[TompoGyem BBecTH ompeneieHue  apuMETUYECKOW  MPOU3BOIHOM,
OTTAJIKUBASICh OT HEKOTOPBIX MCXOJIHBIX 3HAYEHUI U CBOMCTB (axcuom). Hanpumep,
TaK: Ui IPOU3BOJIBHOIO LEJIOr0 WM PAalMOHAIBHOIO YHUCIIA /71, HA30BEM YHCIIO



D(m) — apudmeTnueckor MPOU3BOAHONW OT ATOTO YHMCIA M, €CIU BBHITOIHSIIOTCS
CJICTYIOIIIUE CBOMCTRA:

- D(0)=D(1) =0;

- D(p) =1 nns mr060T0 MPOCTOTO YHCIIA p;

-D(m-n)=n-D(m) + m-D(n),

- D(-n) =—Dl§i(1); .

m no(m)—mpn

D) = s

[IpoBepbTe HEMPOTHUBOPEUMBOCTH BBEACHHBIX CBOMCTB (AKCHMOM) U U3YYUTE

CJIeIyIOLIUE BOIPOCHI:

1. Hatinure 3nauenue D(m").
2. Breisicaure, korna HOA(D(m); m) # 1, HOA(D(m); m) = 1.
3. Haitnute npyrue cBoiictBa D(m).

4. Ecniu D(m) = D(x)- D(y) nnsi HEKOTOPBIX IIEJIBIX WM PAIMOHAIBHBIX X H ,
TO Ha30BEM TaKylO MPOM3BOJIHYIO COCTABHOM, B POTUBHOM CiIydae — MPOCTOM (T.€.
ecnu D(m) Henb3s MPEACTaBUTh B BHJIEC MPOU3BEICHUS MPOU3BOIHBIX HEKOTOPHIX
JIByX UYHCEJ, KaxJas U3 KOTOPHIX HE paBHA |; WM €CiM MO-ApyroMy cKaszarb, JJIs
ATUX 3HAYEHUU M0 CYTH BO3MOXKHO TOJILKO Takoe mnpejcrasienue: D(m) = D(m)- 1).

EnvHCTBEHHO 1M pa3nmoKeHWE COCTaBHBIX NOpou3BOAHBIX? Ecimu HET, TO
CKOJIBKO Pa3JIOKEHUN MOXKHO MOTYUYUTh JIJIs1 KOXKI0TO m?

5. CyIecTBYIOT JIM TaKHe LEeJbIe M, 1, TAKUE UTO
a) D(m) =m?
0) D(m)-D(n) =m-n?

D(m) — Mo
) p(m) ~ n°

r) D(ﬁ) — .
n n
n) D(m £ n) = D(m) £ D(n)?
Jlyist Bcex MyHKTOB a) — 1) (B ciydae MOJOKUTEIHLHOTO OTBETA) MONMPOOyHTE HAWTH

MHOXECTBO BCE€X 3HAUEHUW m WIA mHap 3HAYEHUU (m,n), yAOBJIETBOPSIOIIAX
COOTBETCTBYIOILIEMY PAaBEHCTBY.

6. HazoBém "Onu3Hernamu" yucia ¢ OIMHAKOBBIMU MPOU3BOAHBIMU. Haiinure
Bce uucia "OnusHensl" 1y npousBoiibHOrO NEZ . B 4acTHOCTH, MOXKET JIH
HaTypalibHOE (WJIM 1IeJIo€) 4YHCI0 HMETh B KadecTBe 'ducia-OmusHena'
OOBIKHOBEHHYIO IpOOb ¢ HEPaBHBIM | 3HaMeHareneM?

7. IlpenyioxuTe CBOM BOMPOCH], 00OOIECHUS WIIM HAMPABJICHUS UCCIEA0OBaHUS
B OTOM 3a7a4€ U U3YUYUTE UX

Ne 7. Emé pa3s 00 vraJbIBaHUH

[. Myapen npennaraer chirpaTb BaM B CIEAYIOIIYIO HIPY: OH 3arajaji JBa
HarypanbHbIX yncina A u B or 1 mo 10 BKIFOYUTENHHO (YHCIa MOTYT COBIAIATH).
Ha xaxx7i0M X0y BbI MOXKETE Ha3BaTh /(B YKCJa d U b, ¥ IOIYYUTh B OTBET YHCIIO,
paBHoe |A — a| + |B — b|.

a) Kak 3a nBa xo7a rapaHTHPOBAHHO y3HATh YKCIIa Myapena?



0) [Tokaxmwure, 4TO 3a ABa Xoda 4ucia A U B MOXHO y3HAaTh U B TOM cliydae,
€CJIM OHU MTPOU3BOJIbHBIE TIOJIOKUTEIBLHBIE YUCIIA.

B) [Ipuaymaiite, Kak 3a JBa Xo4a y3HaTh unciia 4 U B MOXHO y3HaTb U B TOM
Clly4ae, €ClIM U3BECTHO TaKOe YHCIO m (HE00S3aTesIbHO MOJIOKUTENBHOE), YTO
m<A, m<B.

r) Kakoe HanMmeHbIlIee KOTUIECTBO XOMI0B MOTPEOYETCS, €CIIU MYyApeIl 3aTyMall
TPH TOJNOKUTENbHBIX uncia: A, B u C; BbI 3a X0/ Ha3bIBaeTe TPH YUCIA: d, b,
C, U IMOJYy4YaeTe B OTBET YKCIIO, PABHOE

|A — a|+ |B — b|+ |C — c|.

1) O6001TMTe IMTYHKT T') HA CIy4Yaid OOJIBIIETO KOJUYECTBA 33 yMaHHBIX YHCEIL.

II. Myznpen npejiaraet cbirpath BaM B JPYTYIO UTPY: OH 3arajai jsa uucia A u B
(4ricia MOTYT COBIaaarh). Ha Ka oM X0ay Bl MOXKETE Ha3BaTh JBa 4ucia d U b,
Y TIOJIyYHTh B OTBET YHUCIIO, paBHOE aA + bB.

I1I.

a) 3a KaKoe HauMEHbIIIee KOJIMYECTBO X0/10B BBl cMOkeTe yrajgarh 3ayMaHHbIe
HaTypajabHble uncia A u B?

0)3a Kkakoe HaWMEHbIEe KOJUYECTBO XOJOB BBl cMoOXeTre yraaarb
3aAyMaHHble Iienbie uncia 4 u B, ecnu Bam u3BecTHBl Takue m u M, 4TO
m<A, B<M.

B) O6001MTE MyHKTH a) U 0) HA ciaydail OOJBIIEr0 KOJUYECTBA 3alyMaHHBIX
YHCEJL.

r) 3a KaKko€ HaWMEHbIIIee KOJUYECTBO XO70B Bwl cMokere yramats a) 3, 0) 4,
B) # pallMOHAJIbHBIX YHCEIL.

a) Moxno nu B mnyHkre l.a) cmpaButhcss 3a aBa xoma (A u B—

TIOJIOKUTEIILHBIC), €CTTU B OTBET HA YUCIA @ U b MyJIpel] Ha3bIBaeT

D (A = al,|B = b]);

1 _lA=a| 1 _|B-bl o
2)3 1+]|A—aq] T3 1+|B—b| °

0) O600muUTe MyHKT a) Ha CIydaid OOJBINIETO KOTMYECTBA 33 {yMaHHBIX YHCEII.
B) [IpuaymaiiTe yciIOBHs Ha BBIPaKCHHS, MPH KOTOPBIX 3a JIBA XOJIa MOYKHO
yrajgarh 3aJyMaHHbIC MOJOKUTEIIbHbIC (WM HaTypajbHbIC, W KaKHe-JIN0o

emé) uncia 4 u B. (To ecTh, cymecTByeT JIM YTO-TO aHAJIOTMYHOE
|A — a| + |B — b)).

IV. Ilpenyioxxute cBoM 0000IIEHHS WM HAMPABJICHUS UCCIIEIOBAHUS B ATOM 3a/1a4e
Y U3YUYUTE UX.

Ne 8. AJropuTMbl NOSABUJINCH PAHBIIE CJIOBA KAJTOPHTM)

Jlist HaxoxaeHus: Hanoonbiero oomero aenutens (HO) aByx HarypanbHbIX

YHCET MOKHO BOCIIONB30BaThCs anroputMoM EBkiuaa. O0o3Ha4unm uepes a u b
HauOoJIbIIIee ¥ HAUMEHBbIIIEE U3 ABYX Yucels cooTBeTcTBeHHO. Lllar 1: mogenum c



OCTaTKOM YMCJIO @ Ha b 1 0003HaYMM OCTaTOK OT JiesieHust uepe3 r. Ecmur = 0, o
yucio b seusercs HOJl, ecnu r # 0, To moyiaraem Tenephb, UTO a paBHO b, a b
PaBHO 7', ¥ BO3BpaIaeMcs K mary 1.

1. Ucnonb3ys anroput™ EBknuna, Haiiaure HOJL (207004667, 206800621).

2. Haitnure HOJI (11 ... 11\*)2024 nll .. 11w1984).

3. [TocnenoBarenbHOCTE yncena PrOOHAYYN — DTO MOCIEA0BATEIHLHOCTD
Yyucesl B KOTOPOH NepBOE U BTOPOE YKCIIO PaBHBI 1, a HAUMHAS C TPETHET0, KaXK10e
CIEAYIOIICE YHUCIIO TTOTYyYaeTCsl U3 CYMMBI IBYX IIPEABITYIINX YHCEIL.
ITocnenoBarenpHocTh uncen Guodonauun: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144,

3.1. Ckomnbko omneparnuii gesnenus monaaooutbest, utoosl Haitt HOJL 2024-ro
u 2023-ro uncna Gudonaqun?

3.2. CxoipKo omepanuii aefeHus moHanoouTses, ytoosl Haith HOJL 2024-ro
u 1984-ro uncina Gubonayun?

3.3. Cxonpko omepanuii aeneHus MoHaaoouThes, 4To0sl Haiitu HOJ n-ro u
m-ro yucia GudoHauyyu?

4. Onumure Bce mapel yucen, 1 kortopbix HOJ[ anmroputmom EBknmpa
HalIeTCa POBHO 3a 3 onepanuu aeaeHust. OnmuImmTe BCe Mapbl YUCEI, I KOTOPBIX
HO/1 anroputmom EBkiinia Hain€rcs 3a k onepanuii 1eaeHus.

5.1. IlpaBna nu, yto npu HaxoxiaeHuu HOJl anroputmom EBkiImaa 4ducio
omieparui eJaeHus ABYyX MPOU3BOJIBHBIX HATYpaJIbHBIX HE 00Jiee YeM JIBYy3HAUHBIX
YHCEJ HE IMPEBOCXOAUT KOJWYECTBO omepauuilt neneHuss npu noucke HO/I
anmroputMoM Epknupga gns 11-ro m 10-ro unmcen ®ubonauun? Ecnu otBer
OTPHULIATENBHBIN, TO TOT KE BOMPOC, HO st 12-10 u 11-ro yncen ®uboHayyw.

5.2. Ilycth ecTh u-3Ha4HOE YHCIO M V-3HA4HOE uuncio. Kakoe HamOombiee
KOJIMYECTBO omepanui AeneHus: B aropurme EBkiauaa notpedyercs, 4ToObI HAWTH
HO/I atux uncen?

6. [Ipennoxxure cBOM 000OIIEHNS WU HAPABICHUS UCCIEA0BAHMS B 3TON
3a7a4e v U3YIHUTE UX

Ne 9. Pasnble «cpeanue»

1. B mara3un 3aBe3nu 20 Kr cbIpa, 32 HUM BBICTpOWJIach ouepenp. OTIMyCcTHB
CBIp OuUEpelHOMY TMOKYyMHaTeiaro, MpoAaBIIuia Oe30IHO0UYHO TMOACYUTHIBACT
CpPEeHUI BEC MOKYIKH MO BCEMY IMPOJAHHOMY CBIPY M COOOIIAET, Ha CKOJBKO
YEJIOBEK XBATUT OCTABILErOCs ChIpa, €CIU BCe OyAyT MOKYNaTb UMEHHO IO 3TOMY
cpeaqHeMy Becy. Momia s NpoAaBIIMIA TOCIE Kaxaoro u3 nepBbix 10
NoKymnarejael coo01aTh, YTo chipa XBaTUT eule poBHO Ha 10 yenosek? Ecnu aa, To
CKOJIKO ChIpa OCTajoCh B MarasuHe nocie nepsbix 10 nmokymnareneit? (Cpeanuii
BEC IMOKYNKM — JTO OOHIMI Bec NPOAAHHOIO CbIpa, JAEJIICHHBIA Ha YHUCIO
KYIUBIIIHX. )

1.1. Tor »xe Bompoc s ciyyasd, korma ceipa 100 kr, a npopaBiIMila

COOOIIIAeT, YTO ChIpa XBAaTUT POBHO HAa M 4YeNOBEK MOcie KaxAoro u3



nepBeix K mnokymnareneil. Onpenenure, I KakuX Iap HaTypaJbHBIX
yucen (K, M) Takoe BO3MOXKHO.

1.2.  Tor »xe Bompoc, 4To WM B IyHKTe 1.1, ¢ OZHMM JONMOIHUTEIBHBIM
YCIOBHEM: C TOrO MOMEHTa, Korjga celpa ocraercss meHee 10% or
NEpBOHAYAIBHO 3aBE3€HHOTO B Mara3uH, HOpMa OTIIyCKa Cblpa Ha
Ka)KJJOr0 TOKYTAaTeIsl YMEHbIIAETCsl BJBOE, T.€. MOCJE ITOr0 MOMEHTa
KKl TOKyNaTesllb MOXET B3ATh IIOJIOBUHY ChIpa OT CpPEIHEro
KOJIMYECTBA ChIpa, B3SATOTO BCEMHU MOKYMATEISIMU, PACCUUTAHHOTO 10
HEro.

2. ABtoOyc, enymuii mo MapupyTy aauHoN 100 kM, cHaGXeH KOMITBIOTEPOM,
MOKA3bIBAIOIIMM TPOTHO3 BPEMEHH, OCTAIOUIETOCs 0 NPUOBITHS B KOHEUHBIM
NYHKT. DTO BPEeMsl PACCUMTHIBAETCS HUCXONs W3 TMPEINOJIOKEHHUS, YTO CPEHHSS
CKOpOCTh aBTOOyca Ha OCTaBIIEMCS YYacTKe MapuipyTa OyaeT Takoi ke, Kak U Ha
yke mpoiieHHoil ero 4yactu. Cnycts 40 MHHYT MOCI€ Hayajga JIBUOKCHUS
OXKUJJaEMOE BpeMs J0 MPUOBITHS COCTaBISIO | 9ac M OCTaBajOCh TAKUM JKE €IIIe B
TeUeHue MATU yacoB. Momio iu Takoe ObITh? Ecim na, ToO CKOIbKO KUJIOMETPOB
nmpoexan aBTo0yc K OKOHYAHHIO 3THX TATH 9acoB? (CpeaHsist CKOpOCTh aBToOyca Ha
y4acTKe MapuipyTa — 3TO JUIMHA Y4YacTKa, JIeJIEHHAas Ha BpeMs, 3a KOTOpPOE 3TOT
Y4aCTOK MPOMJIEH. ).

2.1. MHccnenyiite BOIpOCHI 3TOrO MyHKTA B CIy4ae, KOT/a HaYaJbHBIM pacdyeT

oxugaemMoro BpeMeHu (1 yac) 1o nmpuObITUs caenan He yepes 40 MuH., a
yepe3 K MUHYT, U COXpaHAJICS TaKUM €llle B TeUeHHe L 4acoB.

3. IIpy moaBeAeHHM WTOTOB Y4Ye€OHOro roja BBIICHWIOCH, YTO B Jt00OH
rpynie u3 He MeHee 4eM k = 5 yueHUKoB m = 80 MpOIEHTOB IECITOK, MOTYYEHHBIX
TUMHU yYECHUKaMHU B TE€UEHHE TOjia, OCTaBIeHbI He OoJiee ueM p = 20 npoieHTam
YYEHHUKOB W3 3TOW rpynnsbl. JJokaxxuTe, 4TO 10 KpalHEN MEpe TPU YETBEPTU BCEX
JECSITOK MOJYYWJ OAUH YUYCHHUK.

3.1. Hccnenyiite Bompoc myHKTa 3 1715l APYTUX 3HAYCHUH k, m U p.

4. PaccMmoTpuTe apyrve o0OOIIEHUS WIM HAMpPABICHUS UCCIEIOBAHUS B ATOM
3a/1a4e U U3y4YUTE UX.

Ne 10. Iudepku

Bo Bcex myHkTax 3amauu Hajo OyAeT NpuayMaTh HaTypalbHOE YHUCIIO, AECATHYHAS
3allUCh KOTOPOTO COAEPKUT Kakayro 1udpy ot 0 10 9 oxHO U TO e yucio pas (To
ecTb KomnuecTBO O B JNECATHYHOM 3allMCH YHUCIa PABHO KOJWYECTBY |, paBHO
KOJIMYECTBY 2, U T. 11.).

1. 3anummTe HAMMEHbIIEE TAKOE YUCII0, KpaTtHoe 10.
2. 3anumurTe HaMMEHbIILIEE YUCII0, KpaTHOE 7.

3. 3anummTe yncio, kpatHoe 2024. CmoxeTe U Bbl 3aMCaTh HAUMEHBIIIEE
yucio kparHoe 20247

4. Jlng nro60ro IpoCTOro p YKAKUTE aliTOPUTM, KaK 3alucaTh YACIO KPaTHOE
p. llpunymaiite aroput™, Kak 3anucarb HaUMEHBIIIEE YHUCIIO KPATHOE p.

5. Uccnenyiite 3anaun nmyHKTa 4 U151 IPOU3BOJIBHOTO HATypajJbHOIO yucia N.



6. Ilpemnoxxure cBon 000OIIECHNS] WM HAIMPaBICHUS HCCIEIOBAHUI B ATOU
3amade ¥ uszyunte ux. (OgHuM u3 0000IEeHUH MOXKET OBITh HCCIICOBAHHE
TaKOM 3a/1a4¥l B APYTUX CHUCTEMaX CUUCICHUS. [[pyrum HarpaBiIeHHUEM MOXKET
OBITh ONMHCAaHWE MHOXKECTBA BCEX YHCEN, YAOBICTBOPSIONINX KAKUM-TO
MyHKTaM 3Tol 3anauu. Moowcem Bwi npednooicume Opyeue — Oonee
unmepecHvle 0600w eHusl.)
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