Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BakrounTesbhbiii sran 2022/2023 yuebHoro roja g 5-6 Ki1accos

3agaya 1.
B-1
B rapenke 28 s6m0x u rpym. Cpean a00bix 11 GpyKTOB ecTh X0Tst ObI OJHO sIOJIOKO, a CpeIu
00bIX 19 GpyKTOB ecTh x0T 661 O7HA Tpyma. CKOJIBKO 00K U CKOJIBKO TPYII B Tapeske?!
OtBerT: 18 s650K, 10 rpymr.
Pemenne. Tak kak u3 11 dbpykToB ectb x0T ObI 0/1HO 06J10K0, TO TpyiI He Gosee 10. M3 19

dPYKTOB ecTh XOTs OBI OJiHa I'PyIla, 3HAUUT, si0J10K He Oosiee 18. Beero 28 dpyKTOB, 1IOSTOMY IPYII
10, a 610K — 18.




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

BakrounTesbhbiii sran 2022/2023 yuebHoro roja g 5-6 Ki1accos

Samada 2.
B-1

B OJHOM CpeaHEBEKOBOM MOHACTBLIPE II0JIb30BaJINCh TaKOM CHCTEMON 3aIlMCU YUCEJI:

1492 2592 3594 ?

Kakoe 4auciio crout Ha gerBéprom Mecre? OTBET MOSICHUTE.

OrtBet: 1594

Pentenue. OTBerBieHns CBEPXY CIIpaBa OMUCHIBAIOT YHUCIO €UHUIL, CBEPXY CJIEBa — JIECATKOB,
CHHM3Y CIpaBa — COTEH, CHU3Y cjieBa — Thicad. Kak 910 moHaTh? Purypa «KBajpar CjIeBa CBEPXY»
MOBTOPSAETCS Ha BeeX pucyHKax. UTo obiero y Bcex n3BecTHbIX nojmuceii? Yucsio 9 Ha Bropom mecre.
SuauuT, KBaJpaTy coorBeTcTByeT 90, a 9TOT Yo/ OTBEYAET 38 YUCJIO JIECATKOB. Y IIEPBOrO U BTOPOTrO
PUCYHKa eCTb 00IIee: TOPU30HTAIbHAST YepTa CBEPXY CIpaBa. ¥y IIePBOrO U BTOPOI'O YUC/Ia U3 OOIIEro
— JIBOIKa. 3HAYNT, MPaBbIil BEPXHUIT yTOJI OTBEYAET 38 €IMHUTIBL. [ Opr30oHTAIbHAS TepTa B TOM YLy
000O3HAYAET JIBOWKY, & 3HAYHUT, OCTABINAACT KOCAasd — YETBEPKY, KAK MbI BUJIUM 110 TPETHEMY UHCILY.
Y BTOpPOrO M TPETHEr0 PUCYHKA M3 OOIIEro — TPEeyroJIbHUK CIIPaBa CHU3Y, Y BTOPOTO M TPETHEro
qucja obriee — 5, 9UCJIO COTEH. 3HAYUT, MMPAaBbIl HUXKHUN yrojl OTBEYaeT 3a COTHHU, aHAJOTUIHO

pasraJibiBaeM 3HAYEHHS PUCYHKOB B IIpaBOM HIKHEM yTr1y. OcTaérces JIeBbIil HUZKHW YT0JI, KOTOPOMY
0CTaGTCA OTBEYATDh 34 YMCJIO THICAM.
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3agaga 3.

B-1 Ha ypoxke Tpy/ia MKOJIbHUKA TOIPOCUINA CKJIEUTD MOJICTABKY IIOJ] TOpAYee: 3TO KBAJIPAT, CO-
CTaBJIEHHBIN 13 9 MaJIeHHKUX KBaJIPATUKOB Pa3HOil oKpacku. Ha HUZKHIOIO CTOPOHY MOJICTABKYU KJIEUT-
cs1 TpOOKOBBII €J10#1, 9TOOBI He morapanarh crojemunity. CoeImHNTh KBaIPATHKH HYZKHO TaK, ITOOBI
KBaJIpaTUKN OJMHAKOBOI'O I[BEeTa He MMesn o0Ieil ¢cTopoHbl. CKOJIBKO PA3HBIX BAPUAHTOB IOICTABOK
MOKHO IIOJIyIUTh, UMes 4 3eJI€HbIX, 3 KPacHbIX U 2 KEIThIX KBajaparuka’! [lojgctaBku cunrarorcs
Pa3HBIMU, €CJIU UX HeJIb3sl IOBEPHYTh Ha CTOJIE TaK, YTOOBI PACIIOIOKEHNE I[BETOB COBIIAJIO.

OTBerT: 6

Pentenne. [Ig HAMISIHOCTHA U 9TOOBI IIOCTOSHHO HE BCIIOMUHATD, CKOJTBKO KAKUX IIBETOB, Oy/IeM
0003HaUYATh KBaJIPATHKHU HE IBETOM U He OYKBOI — COKpAIIEHHeM IBeTa, a U poil, MOKa3bIBAIOIIEH,
CKOJIBKO TaKUX KBaJIPATHUKOB y HAC ecThb. IIpekjie Bcero, BapmaHThI MOJACTABOK MOLYT OTJINYATHCH
IEHTPAJIBLHBIM KBaJIPATHKOM: HUKAKUM TIOBOPOTOM JIPYTrOil KBaJIpATHK B IIEHTP HE 3aroHullb. Pac-
CMOTPHUM OTJICJIbHO TPpHU TaKHE CJIy4dad.

Cnyuait «2 B menrpes. CoryracHO MpaBUIy Pa3HOIBETHBIX COCEJNEH, Jpyrasl JBOMKa MOYKeT OBITh
TOJIBKO B yriy. Tak Kak MOJICTaBKY pa3pelaeTcs IOBOpadnBaTh, Oy/IeM CIUTATh, YTO BTOpas JIBOMKA
B IIPaBOM BepxXHeM yri1y. YToObl n36e:KaTh OHOIBETHBIX COCEIEH, eIIé OJINH IBET, KOTOPBI OKaXKeTCs
B OJHOM U3 OCTaBIINUXCS YIJIOB, JOJKEH OBITH U BO BCEX OCTAJIbHBIX yIJVIaX, HO HUKAK He B ODOKOBOM
KBaJIpaTuKe. Tak KaK CBOOOJHBIX YTJIOB OCTAJIOCH 3, & DOKOBBIX KBaJIPATUKOB — 4, MOJTyYaeM €JIiH-
CTBEHHBIN JJId 9TOTrO C.Hy‘{aﬂ BapHuaHT:

31412
4124
31413

Cutyuait «3 B nienTpes. IBe apyrue Tpoitku MOI'yT OBITH TOJIBKO B YIVIAX, B COCEJHUX WJIU IIPOTU-
BOIIOJIOKHBIX. B 000uX ciiydasx JIBORKU MOTYT ObITh TOJIBKO B yIJiaX: HHAYE CPEJIN OCTABIIUXCH IS
4eTBEPOK KBaJPATUKOB OynyT coceqnue. [lomydaem emé jiBa BapuanTa:

31413 31412
413 |4 4134
21412 21413

Cnyuaait «4 B nenTpes». OcrajbHble YeTBEPKU MOI'YT OBITH TOJBKO B yriiax. IloBopoToM MOXKHO
JIOOUTHCsT, 9TOOBI CBOOOIHBIM OT Y€TBEPOK OCTAJICs, CKayKeM JIeBbIi HiKHUil yros. Eciu B 3TOM yrity
TPOiiKa, TO OCTaJbHbIE TPOWKH MOIYT OBITH TOJBKO B VAAJEHHBIX OT 9TOrO yIja OOKOBBIX KBaJIpa-
Tukax. Ecim 2Ke B yriiy jiBoiika, TO Jipyras JBOHKa MOXKET OBITH B OJIHOM U3 Y/IAJIEHHBIX OOKOBBIX
KBaIpaTuKOB. [loc/ie/iHre BapuaHThI MOXO0KH, HO IIOBOPOTOM MX He COBMECTUTD. [losToMy mosrydaem
emé TPU BapruaHTa:

4134 4124 41314
21413 31413 31412
3124 2134 2134

Hroro IIOJIyYUJIN 6 Pa3JIMIHbIX BapUaHTOB:
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3agaya 4.

B-1 larapa BbLIeTe/Ia U3 HACEJEHHOTO IyHKTa Y3jieH Ha UykoTke 1 Wiojiss poBHO B 3 4aca yTpa
110 MECTHOMY BpPEMEHH U IIpHJeTesa B HACEJIEHHBI IMyHKT Yaitac Ha Ajsicke 30 uions posHo B 10
JacoB yTpa 1o MecTHOMY Bpemenn. OTTyma rarapa BbLIeTesa 1 WMo B 3 Yaca JIHSA 1O MECTHOMY
BpeMEeHHU U IIpHUjeTesia o0paTHO B YajeH 2 uiojid B 4 daca JiHd 110 MecTHOMY Bpemenu. Orpejenure
JJTATE/IBHOCTD ITOJIETA rarapbl B OJIHY CTOPOHY, €CJIM U3BECTHO, 9TO B 00€ CTOPOHBI OHA, JIETEJIa ¢ OIHOM
U TOH K€ MOCTOAHHOU CKOPOCTBIO OJIHUM U TeM Ke KpaTdaflliuM MapIipyToM, KOTOPBI IepecekaeT
JIMHUIO TIePEMEHBI JIaT.

OrtBer: 4 yaca.

Pentenne. Pasauiia Mexky MeCTHBIM BpeMeHeM IPUJIETa B Y3HIC 1 MECTHBIM BpEMEHEM Bbljle-
Ta U3 YajeHa cocrasiser (—17) dacoB, a pasHUIA MeXKJIy MECTHBIM BPEMEHEM IPUJIETa B YIJICH U
MECTHBIM BPeMEHEM BbLIeTa U3 Y3ilca cocTaBiseT 25 4acoB. DTa Pa3HOCTH B IEPBOM CJIydae CKJia-
JIBIBAETCS U3 JUIUTETHHOCTH TOJIETA, PA3HOCTH YaCOBBIX MOsICOB U (—24) 9acoB, «COKOHOMJIEHHBIX»
3a CYET JIMHUM TIEPEMEHBI JIaT, & BO BTOPOM CJIydae — U3 JJINTEJTHHOCTH TMOJIETA, PA3HOCTH YaCOBBIX
1osicoB (B 0OPATHYIO CTOPOHY) U <«JIMIIHUX» 24 4acoB, JIOOABUBIINXCSI M3-3a [IEPEMEHbI JaT. SHAYNT,
€CJIN CJIOXKUTH 9TU JIBE PA3HOCTHU, TO PA3HOCTU YaCOBBIX IOSCOB COKPATATCS, & TaKXKe COKPATATCH
«COKOHOMJICHHBIE» U «JIMIIHHE» 24 Jaca, 1 OCTAHETCsI IIPOCTO YABOEHHAs JINTEILHOCTD I0JIETa. 3Ha-
IHT, JUIITETHHOCTH 10J16Ta paBHa (—17 4 25) : 2 = 4 vaca.
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Samada 5.
B-1

Hekro pasmobbur Bor Takme dacbl. 10O OT HUX OBLI XOTb
KaKOMW-TO IIPOK, OH OTJIOMaJl BCE CTPEJKH, KPOME H9aCOBOW, U Ha-
CTPOWJI XOJI MEXaHU3Ma TaK, ITOO JacoBast CTPesIKa JefCTBUTE b
HO Jiesiaia 060poT 3a 11 (0BIenpuHATHIX) 9aCOB, KAK YTBEPK AT
nucdepdiar. Hanpumep, ecim B ostHOUb onm mmokasbiBasm 00:00,
TO 3a CJIEJIYIONINe CyTKN TaKue Jachl YCIEIOT CAeIaTh /IBa MTOJTHBIX
000poTa, U emgé MpoiTH 10 JBYX.

Hounio ¢ 28 despass na 1 mapra, B MOJTHOUYb, 3TOT YEJIOBEK
Hactpous yackl Ha 00:00.

Kaky1o jo/110 BpeMenn B MapTe MoKa3aHus 3TUX 9acoB OyIyT
COBIIQJIATH C MMOKA3AHUSIMUA HOPMAJIbHBIX !

Orser: 11/124

Pemenune. 3a mapr dacoBas CTpesiKa HOPMAaJbHBIX dacoB Jienaer 31 - 2 = 62 obopora. Korna
[IOKa3aHus 9acoB U3 YCJI0BUS paBuibubie? B ToMm citydae, eciin oHu Havda/m 060POT OJHOBPEMEHHO C
HOPMAaJIbHBIMU YacaMU — IIOCJIe TaKOTO coBIIa ieHnsd 11 gacoB moaps 1 moKa3zaHus CJIOMAHHBIX 9aCOB
OyayT npaBmwibHble. CKOJIBKO Oy/ieT TaKuxX COBIaJIeHn 3a Mecdr! UTob ObLIO Takoe COBIajeHHe,
HYKHO, 9TOOBI HEKOTOPOe YNCI0 11-THYacoOBBIX IHUKJIOB COBIAJO IO JJINTEJIHHOCTH C HEKOTOPBIM
YUCJIOM 12-TH9acoBbIX NMUKJI0B. MHBIMEU c/ioBaMu, pertaeM ypaBHernue 11k = 12-m B 1e/IbIX 9uciiax,
npuyéM — m Mengercd oT 0 10 61. 11 u 12 B3auMHO IPOCTHI, IOITOMY OTBETHI CJIeIYIOIINE:

(m =0,k = 0(3T0 camblii IepBbIil 1eHb)); (m = 11,k = 12); (m = 22,k = 24);

(m =33,k =36); (m =44,k =48); (m =55,k = 60).

Nroro — 6 cosrajienuii, Mo3TOMY MpaBUILHBIMU TTOKA3aHUIMU Mbl CMOYKEeM HacaaxKtarbed 11-6 = 66
JacoB B MecsdIl, a Bcero B Mapte 31 - 24 = 744 gaca. Orcroma — OTBET, paBHBIIA

66 33 11

744 372 1247
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3agada 6.
B-1
o XVIII Beka na Pycu umciia obo3na4qaucs ¢ momomibio Oyks. /laBaiiTe nepeducinm te u3 HUX,
KOTOPBIE JIOXKUJIN JIO HAIUX JTHE:
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p =100, € = 200, T = 300, ¥ = 400, ¢ = 500, X = 600, T = 900.
— 900 + 30 + 1 = 931.

+
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C momornpio OYKB 9HC/Ia 3alUCBIBAIOTCA TaK: HAIIPUMED, Tjita = I + 1T
Nmm v = 44. Unn pa = 101.

O iHako He Kak/Iblit Habop OyKB 0003HAYMAET YUCJI0. ByKBbBI pacipe/ieieHbl 0 CTPOKAM — «€JIMHU-
IIBI», «JECATKN» U «COTHU». B dmcie MoxKeT OBbITh TOBKO TI0 OJHOM OYKBe U3 KaxKJ0i CTPOKH, U pac-
rmoJtaraThbCsi OyKBBI JIOJIZKHBI 110 YOBIBAHUIO ¢BOMX 3HadeHuil. CKaykeM, 3alch a, Ty X, WIn, ajl, 00000
3aITpPEITEeHbI.

Haiiure xoTst 661 0/1HO perienne pedyca B COBPEMEHHBIX OYKBax

(FF + % X ¥F %) X ¥ = ¥,

ecsin: OyKBBI HE TIOBTOPSIOTCS; YMHOXKEHUS HA €JIMHUILY HE IIPOUCXO/IUT; B OTBETE POBHO JIBE IVIACHBIX
OYKBBI.

OtBet: (78 4+ 3 x 124) x 2 =900 (crapomojno: (OF + T X PKI) X B = 1.)
win (58 + 2 x 121) x 3 = 900 (crapomozuo: (AW + B X PKa) X T = T.)

Pemenne. Cuavuaia HYKHO MOHATH OTJIUYUE ITOH CUCTEMbI OT JECATUYHON — IO KOJUIECTBY
nudp B JECATUIHON 3AIMCH MOYKHO ITPUOJIM3UTEIHHO ONPEJIEUTD BeJIMIniy ducya. 1lo KosmdaecTBy
OYKB O BeJIMYMHE YHC/a CyInTh cjioxkHee. CKaxKeM, YUC/I0 U3 OTHON IUdPbI 00I3aTeIbHO MEHBIIe
JIECSATH, & BOT YUCJIO U3 OJIHOM OYKBBI BITOJTHE MOKeT ObITh U 5, n 50, n maxke 500. OHaKO — B CKOOKE
HAXOJUTCS 9IUCJIO U3 TPEX OyKB. Bor oHO 06s3aH0 cozepkaTh 110 OyKBe U3 KazKJI0il CTpOKU (IOTOMY
YTO WHAYE MbI TP OYKBBI [0 MPABIJIAM IIPOCTO HEe HAOEPEM ), M TIOITOMY OHO 3aBeJOMO OOJIBIIE CTa.
BoJtee Toro — 310 4mca0 HA YTO-TO YMHOXKAETCS, U 3TO, 110 YCJIOBHUIO, HE YMHOYXKEHUE HA €JIUHUAILY —
3HAYNT, B CKOOKax y Hac dmcyo, 6osbiree yem 200. CKOOKY MBI, B CBOIO OY€pe/ib, TOKE Ha, TITO-TO
YMHOXKa€eM, U He Ha €JUHUILy — 3HAYHT, JieBad JacTh 3aBegomo Oosibiie 400. Bosbie Toro, ecim
BCIIOMHUTB, YTO OYKBaM 3aIIPEIIeHO MOBTOPATHCS, MOJIYUUM CJIEIYIONUI BBIBOJ, — YHCJIO, DOJIbIIee
CTa, YMHOXKAETCsl Ha OJTHO U HA JIPYroe OIHO3HAYHOe Inc0. CaMblil «9KOHOMHBIN» BapUAHT JIJIs 3TON
napbl — 910 2 u 3. To ecThb JieBas 9acTh paBeHCTBa Kak MUHUMYM OoJibiire 600.

1 paBHO 3T0 BCE mpaBoit YacTu — YnCIy U3 oHOi OyKBbl. Kakne ecth BapuanTbi?! TobKO OUH:
900 (m). A apyrue oaHOOYKBEHHBIE YnCIa — 9T0 2 U 3, uian 2 u 4, B KAKOM-TO Hopsijike. Bee npyrue
BapUAHTHI CPa3y JAIOT CIUIIKOM OOJIBIIIE YNCTIA.

Cuauasa: 2 u 3. Utak, (3%+3 X% x *)x2 = 900, BMecTe ¢ HUM JIPYTOii BapUaHT: (kk+2 X% x *) X3 =
900. Cpazy y3HaéMm 1epByto OyKBY TPEX3HAYHOrO dncjia — 310 (p), To ectb 100. JTobast npyras 6yksa
JIACT CJIAIIKOM GOJIBINOE Tpon3BeIeHue. (k% 43 X P * *) X 2 = 900 Bmecre ¢ (%% +2 X p * %) x 3 = 900.
[Tomenmm: % + 3 X p * * = 450 BMecTe ¢ ** + 2 X p * * = 300. Beraecem mapyxy P, corrio, 3To Oymer
% + 300 + 3 X **x = 450 B™mecTe ¢ ** + 200 4 2 X ** = 300. Hy 10 ecTp, HakoHeI:

¥+ 3 x ¥% = 150, ¥+ 2 x ¥% = 100.

Bropoe ciiaraemoe B KaxKJIOM CJIydae COCTOUT U3 JIECATKOB M €IUHUIY (IOTOMY YTO OHO OTJIEJIEHO
OT TPEX3HAYHOIO YUCJIA), & BOT IE€PBOE, B IIPHUHIIUIE, HE OOS3aHO COCTOSITH U3 JIECATKOB U €JINHMUIL.
BrpoueM, 049eBUIHO, YTO BAPHAHT «COTHHU ILTIOC JIECATKH» CJUIIKOM Oouibioit (6osbime 200). Tak
9TO 00a YmciIa — «JIECATKHA U €TIMHUITHI>



Ha poub nocseqaux nudp (6yks) y Hac octatorces ToJabKo 1,4,5,8 (Bep 2 u 3 yuke 3ausaThl). HyxkHO
BBIOpATH NUMPHI TaK, 9TOObI OJIHA, ILJTIOC YABOCHHAsI (I yTPOEHHAsT ) JAPyTasi TABAJIH YHUCJI0, KPATHOE
10. BapuanTosB pu: 8 +2-1=10,8+3-4 =20, 4+ 2 -8 = 20.

Ocraéres Jyisd KayKJI0ro u3 ciaydaeB nepedpaTh BO3IMOXKHbIE OyKBbI JIJIs JeCATKOB. B mepBoM ciry-
Jae yxke ecTh jBe racHbie (A=1 u 1=8), mosromy nepebop JecATKOB MIET CPEJ COTJIACHBIX OYKB.
Bo Bropom ciiyuae riacuas oaHa (M=8), mostomy cpean jecaTkoB obsi3aHa ObITh OyksBa O, euH-
CTBEHHasl TJIaCHasI W3 BTOPOTO psija. B Tperbem ciiydae MBI MOKa He HAOpPaJIM HUKAKUX T[JIACHBIX,
MIO3TOMY 00€ TJIACHBIX JIOJI?KHBI HAWTUCH CPEJIN JIeCATKOB, HO TAK KaK CPEJIN JIECATKOB TJIacHAas BCETO
onna, O, HUYEro Mbl HAUTH HE CMOYKEM, TPeTuil BApruaHT 0TOPACHIBAEM.

[Tepebop ocraBut Hac ¢ AByMs orBetamm: (78 + 3 x 124) x 2 = 900 (crapomonno: (0% + T X
PKI) X B =), i (58 + 2 x 121) x 3 = 900 (crapomosuo: (M + B X PKa) X T = 0).

Tenepb BepaEMCH K ciIydalo, KOrja oJHOOyKBEHHbIC dncyia paBHbl 2 n 4. TaM ToxKe niepBas OyKBa
TPEX3HAYHOTO Ynca paBHa P, 1, Korga MbI Tak »Ke pacKpoeM CKOOKH, TOJIyIaTcsd TaKhe BapUAHTBI:

% + 2 X %% = 25, **x + 4 x ¥x = 50.

Oba 9TUX BapHaHTa HEBO3MOXKHBI: OYKBBI Jijisd jecsaTKOB (20,30 U T.J1.) CIMIIKOM BEJIUKU, YTOOBI
JIaTh TaKhe MaJeHbKUe CyMMHBI.

OT yyacTHHKa HACTOJIBKO IIOJIPOOHOE pellleHne He TpebyeTcs: 3aJaHue IPOCUT «HANTI»
perenusi, 6€3 JI0Ka3aTeIbCTBA TOTO, YTO OCTAJbLHBIX HET.




