TecT Hauar
CocTosiHue
3aBepLueH

Mpouwno
BpeMeHuU

OueHkKa

012247431 012247431

noHeaenbHuK, 14 ®espanb 2022, 10:05
3aBepLueHo

noHegenbHuK, 14 ®epans 2022, 14:05
4 yac.

60,00 13 100,00

Bonpoc

UHdo

YBaxaembin yyacTHUK OnumMmnuagbi!

Ha BbinonHeHne Tecta 3akntoynMTeNbHOMO aTana oTBoAMTCs 230 MUHYT NtoC 15 MUHYT Ha COXpaHeHWe U NpuKpenneHne pelleHnii. Pabota
aBTOMaTM4ecku otnpasmTcs B 14:05 no MockoBckomy BpemeHn. OkHO TariMepa Bbl yBuauTe B BepxHeii 4acTu paboyero akpaHa.

Bonpochkl TexHuyeckoro xapakrtepa Bbl MoxeTe 3agaTtb HabntogaTtento B Yate (OKOLLKO BHM3Y B MPaBOM YacTu akpaHa). Ecnn Bam
noTpebyeTcs BbIATU B TyaneTHYI0 KOMHATY, OCTaBbTE B YaTe C MPOKTOPOM COOBLLEHNS O BpEMEHM BbIXOAa U BpeMeHW BO3BpaLLEeHNs
(Hanpumep, "12:04 - Bbiwen"). OTBET OT NPOKTOPa XAaTb NPU 3TOM HE HYXHO.

BapMaHT 3aK/IYMTENIbHOIO 3Tana cocTouT U3 5 3apgay. PelueHne kaxgon 3agadm Bel moxeTe
a) NonHOCTLIO 3anucaTb B Nore OTBETa (I'Ipl/l HeobXoANMOCTU MOXHO NPUKPENNTb NOSICHAOLLINIA pl/lcyHOK),

6) nonHocTb HabpaTb B TEKCTOBOM peakTtope C peaaktopom popmyn, npeobpasosaTte B hopmaT pdf n npukpenuTb NonyyYnBLUInnCS bans.
Ecnu y Bac HeT Bo3MOXHOCTM npeobpasoBaTh pelleHune B pdf, Bbl MOXeTe caenatb CKpUMHLLIOT akpaHa (KHorka PrtScn Ha knasuaType nnm
BCTPOEHHbIN cepBuC "HOXHMLBI") 1 NPUKPENUTL ErO.

O6paTnTe BHMMaHMWE, K Kakaon 3agade MOXHO NPUKPENUTb TONMbKO OAUH (hanrn, Ha3BaHMe KOTOpOoro hopMmpyeTcs No NpaBuny ol22*****_N,
rae ol22***** _ Baw norunH, N - Homep 3agayn.

B TekcTax peLleHunin, NpUKpenneHHbIX n3obpaxeHnax n dpannax He AOMKHO BbITb HUKAKOW NepCcoHanbHON NHgopmaLmm!

Bo Bpemsi BbINOMHEHWS BapuaHTa Ha KOMMNbITEPE MOXHO MOMb30BaTbCs TONIbKO TEKCTOBLIM PEAAKTOPOM U BCTPOEHHBIM CEPBUCOM CO3[aHMS
n3obpaxkeHuin. YepHOBOE peLLeHne MOXHO BbIMOSHATbL Ha Bymare, pacnonoXeHHON B nofe BUAMMOCTM Be6G-kamepbi.



https://talant.spbu.ru/moodle/user/view.php?id=66002&course=2084

B
onpoc 1 Ha xapTumke HapHCOBAHO HECKOJBLKO KPYXKOUKOB, COCIUHEHHLIX OoTpe3kaMu. (arna BLIOHpaeT HATY-

PaJbHOE YHUCJA0 N U paCCTaBJ/JdeT B KPYZKOYKaX pa3/IMYHbIC HaTypaJbHBIE YHCIIa TaK, tITO6bI JJ1d BCeX
Bannos: 20,00 -
13 20,00 ITUX 9UCeJ BBITIOJIHAJIOCH CBOUCTBO:

BbinonHeH

ecau wucaa a u b ve coedunenv, ompeskom, mo cymma a + b doastcna bwms 63auMHO Npocma ¢ N, a
ecau coedurenst, mo wucaa a + b un dosstcrv umems 06UWUT HAMYPAALHBIT deaumenn, boavuut 1.
IIpu KaKOM HAMMEHBINIEM 7@ CYIIECTBYET TaKasd PACCTAHOBKA?!

H He paBHO 1 TaK Kak CymMMa YMCerl Ha CMEXHbIX BEPLUMHAX AOIMKHA MMeTb obLwmi genutenb ¢ 1 6onbLue 1, 4To Npu H = 1 HeBO3MOXHO. Jagnm
NMeHa BepLUnHKam al, a2, a2, a4, a5, a6, a7. BepLunHbl ¢ nocnegoBaTesibHbIMY HOMEpamMu CoeaMHEHbI OTpe3Kkamu, Tak e al n a7 CMeXHble.
(a2 - a3, a5 - a6, a1-a7). Mpumep Ha 35 al=3,a2=2,a3=13,a4=15,a5=6, a6 =9, a7 = 11. [lokaxxeM, YTO H H& MOXET ObITb YeTHbIM. ECnn H
YETHOE, TOr4a CMEXHble BEPLUNHKN OOIMKHbI ObITb OQHOM YETHOCTU => BCE BEPLUNHBI OAHOM YETHOCTW. [loKaXKeM, YTO H HE MOXET ObITb
npocTbIM Yncriom. Ecrniv H npocTtoe, Torga nycTb Y al ocTaTok Npy AeneHnn Ha H r, Tak KaK y NPOCTOro YMcra cyLwecTByeT BCero oauH
aenvrens 6onblle eanHULbl, U 3TO OHO CaMOo, TOr4a CyMMa YMCEN Y CMEXHbIX BEPLUUH AOMKHa AeNUTbCS Ha Hero. Toraa 'y a2 oCTaTok H - r
npv OeneHnn Ha H, a y a3 oCTaToK r MPU AENEHMM Ha H, Y a4 OCTaTOK n - r NPW OENEHMM Ha H, Torga cymma al + a4 GygeT enuTbCsa Ha H.
[okaxeM, YTo H He paBHO 9. CyMMa Ha HEe CMEXHbIX BEPLUMHAX SOMKHA ObITb B3aMMHO NMPOCTON C 9, @ CyMMa Ha CMEXHbIX AOIMKHA OEeNUTbCS
Ha 3, ecrnim y al ocTtaTtok r. Torga y a2 octaTtok 3 - r, a'y a3 ocTartok r, y a4 octaTtok 3 - r, Torga cymma al + a4 0yaet genurtbes Ha 3. AHanorn4Ho
25 He nogxoauT. [lokaxkeM, 4To H He paBHO 15. 3ameTum, 4YTO ecnu y al ocTatok r, Torga y a3, a4, a5, ab 0CTaToK HEe MOXET ObITb paBeH 3 - r
npuv geneHun Ha 3, a'y a2 v a7 octaTok npu geneHun Ha 3 paBeH 3 - r. r B 3TOM Cry4ae He paBeH 0, Tak Kak cymma a2 + a7 no ycnosuu
B3aMMHO NpOCTa C H => r paBeH 1 unu 2. Ecnu r =1, Torga octatku y a2 n a7 paeHbl 2, 2, ay a3, a4, a5, ab oCTaTok He MOXET ObITb paBeH 2, y
a3 1 a6 ocTaToK He MOXET ObITb paBeH 1, Tak kKak cymMma a7 + a3 1 a6 + a2 B3anMMHO MPOCTa C H, 3HAYMT Y a6 1 a3 OCTaTOK MOXET ObITb NULLb
0, HO N 3TO He BO3MOXHO TaK Kak Kak cymMmMa a3 + a6 He JOrmKHa OennUTbCA Ha 3 Mo YCIOBUIO=> H He OennTcd Ha 3.

MwvHMManbHOE YMCIOo He NMPOCTOE, He YeTHOe, He aensileecd Ha 3 3To 35, npumep npuBedeH Bbiwwe. OTeeT 35.




KommeHTapuin:




Bonpoc 2
BbinonHeH

Bannos: 0,00 13 [lpu z,y, z € (0, 2] maiigure MakCUMaIbHOE 3HAYEHUE BBIPAXKEHUS

20,00
(z° —6) Vo +6+(y° —6) Yy +6+(2°—6) V2 +6

A= . - .
22+ y? + 22




KommeHTapui:




Bonpoc 3
,ZII/I&I‘OH&.HH BIIUCaHHOTO YEThIPEXYTOJIbHUKA ABCD nmepecekKarnTcd B TOUYKE O BHyTpH TpeyroJbHUKa

o8 20,00 AOB spibpana takas Ttouka K, uro mpamas KO apaserca ouccexktpucoit yrna CKD. Jlya DK
13 20,00 BTOPUYHO IIePEeCeKaeT OMUCAHHYIO0 OKPYKHOCTL Tpeyrombuuka COK B Touke L, a myy C'K BTOpHYHO

BbinonHeH

IepeceKaeT OMUCAHHYI0 OKPYKHOCTL Tpeyroabanka DOK B touke M. HaiiguTe oTHOIIEHHE TIIOMIA el
tpeyronbankos ALO nw BMO.

MycTb < 370 yron. 3anMwem oTHoLWeHne nnowagen TpeyronbHnkoB ALO BMO, Salo/Sbmo=(BO*MO*sin(<BMO))/(LO*OA*sin(<LOA)
MycTtb <CKD = 2a, Torga <CKO=<OKD = a, <OLC = <OKC = a (KLCO BnucaHHbI), <DKO = <OMD = a, (MKOD BnucaHHbIn).

Myctb <KOM = b, Toraa <KMO = a - b (<CKO BHewwHun TpeyronbHuka MKO), <KMO = <KDO = a - b (MKOD BnucaHHblIn), <MDK = <KOM (MKOD
BnmcaHHbin), <MDO = <MDK + <KDO =a-b+ b =a=> <OMD =<ODM =a=> MO = 0D, <MOB = 2a.

MycTtb <LOK = ¢, Torga <KLO = c - b (<DKO BHewHui TpeyronbHuka LKO), <KLO = <KDO = a - ¢ (LKOC BnncaHHbIn), <LCK = <KOL (LKOC
BnmcaHHbIn), <LCO = <LCK + <KKCO =a-c+c=a=><OLC =<0OCL=a=>LO =0C(, <LOA = 2a.

Salo/Sbmo=(BO*MO*sin(<BMQ))/(LO*OA*sin(<LOA), MO = OD, LO = OC. sin(<BMO) = sin(<LOA) = sin(2a)
Salo/Sbmo = (BO * OD)/(OC*AO)
ABCD BnucaHHbIrt => BO*OD= OC*OA => Salo/Sbmo = (BO * OD)/(OC*AQ) =1

OTtBeT: 1




KommeHTapui:




Bonpoc4
HaTypanbﬂoe YUCJI0 X B CUCTEME CHUCJAECHUAd C OCHOBaAHUEM T (?“ g 36) uMeeT BUuI ppqq, npudeM 2q = 5p.
Eannos: 0.00 us ()K&B&HOCL,‘EH)TLHqHaH 3alncCh QHCHaJEQ IIpeacCTraBJdeT CO60ﬁICGMHBH&QHLﬁiIHiHHHﬂpONIC HyneBOﬁ

20,00 cpeaneii mdpoii. ([TaruaapomoM HazBIBaeTCs YMCIO, KOTOPOE YUTAETCS OMHAKOBO CJI€Ba HAIIPABO U

BbinonHeH

cnpasa Haneso). Haiiaure cymmy r-mannix nudp uncaa r2.




KommeHTapumn:




Bonpoc 5
BbinonHeH

Bannos: 20,00
13 20,00

[Ipu KaK\X N KAETIATYIO JOCKY 12 X 1 MOIKHO Pa30UTh TIO KJIeTOYKaM Ha OJUH KBaIpaT 2 X 2 1 HEKOTOpPOe
KOJITMIECTBO MOJTOCOK U3 MATH KJIETOK TaK, YTO KBAaJAPAT OYIeT IPUMBIKATH K CTOPOHE JTOCKH

OTtBeT: 5m + 2, m Uernoe n He oTpuuaTensHoe.

AN H = 2 OTBET OMeBUAEH, OOVH KBagpat 2 Ha 2 1 0 NoSiIoCoK.

HA2 =4 + 5c

(H-2)(H+2) = 5c, 5 npocToe => Ha 5 genuTcst ogHa 13 OByX CKOOOK.
€CNW H NpeacTaBMMO B BUae 5m + 2 ((5m+2)A2 = 5(5m”2 + 4m) + 4)

npumep Ha m =1 K KrneTka kBagpaTa 2 Ha 2, Nn, N Mofocka, n ee HoMep

K K nlnlnlnlnl
K K n2n2n2n2n2
n3n3n3n3n3n4n5
né né6 N6 N6 n6 n4 n5
n7 n7 n7 n7 n7 n4 n5
n8n8 N8 N8 n8n4 n5
n9n9 N9 n9 n9 n4 n5

npu yBenuyeHun m Ha 1 go6aBunTCst 2 NPSIMOYroribHUKa pa3mMepoM 5m + 2 Ha 5 1 KBaapart 5 Ha 5, UX Mbl MOXXEM 3aMOCTUTb Noriockamu U3 5
KMEeTOK.

(5m+2)A2 + 50m + 45 = 25m”"2 + 70m + 49 = (5(m + 1) + 2)"2
Ecnu H npeactaBumo B BUAe 5m - 2, npy m =1 3aMOCTUTb HEBO3MOXHO, TaK Kak OOWH KBagpaT 2 Ha 2, ANMMHHA CTOPOHbI 3, a nonocku 1 Ha 5.
Ecnn m>=2.

Ta6nwu,a 8 Ha 8. ,D,OKa)KeM, 4YTO €€ 3aMOCTUTb HEBO3MOXHO

8 * 8 = 64, Bcero 64 kneTky, (64 - 4) [ 5=12.12 Nonoc, Ha PUCYHKe BbiLle PacnofioKeHO 12 X, 3aMEeTUM, YTO Mbl HE CMOXEM PacronoXuTb
norocky 5 Ha 5, Tak 4YTo Obl OHa He cofepxana B cebe x, Tak e Kaxaas Moriocka He MOXET coaepxaTb B cebe 2 X,




Tak Kak kBagpaT AOJKEH NPUMbIKaTb K OHOM U3 CTOPOH PpacCMOTPUM
3TV BapuaHThbI

xn1nl m1 nl nl xn2n3 n4

K K x n2 n3 n4
K K X n2 n3 n4
n8 n9 xnl10 n2 n3 xn4
n8 xn9nio n2 xn3n4

xn8n9 n10 n5 n5 xn5n5 n5
n8 nm9 n10 n6 xn6nN6 N6 N6
n8 n9 n10 xn7n7 n7 n7 n7

3ameTunm, 4TO Norockl OT 1 40 7 onpefensatTcs ogHO3HAYHO. N1 onpenensercs 0OgHO3HaYHo, 3aTem N2 1 T4 4o n10
Ha KapTUHKE BUOHO, YTO 3aMOCTUTb HE BO3MOXHO.

PaccmoTpum, 4to Byaet ecnv yBennunTb m Ha 1.

Tabnuua 13 Ha 13

3[€eCb 3aMOCTUTb HE BbLIMAET aHaNorM4Ho, CTPOKMU 6y,El,yT onpegendaTtbcA 0gHO3HAa4YHO

Tabnvua CUMMETPUYHA OTHOCUTENBHO OOHOW ANaroHanm

xnTnlininl n1 xn2n3 n4




xninininl nl xn2n3 n4
n5 n55nn5 xn5n2 n3 n4

K K X n2 n3 n4
K K X n2 n3 xn4

X n2 xn3n4
X né n6 xn6né6 neé

n7 xn7n7 n7 n7
xn8n8 n8 n8 n8
3ameTnm, YTO B 3TOM Criyvae 3aMOCTUTb NEPBYHO BEPTMKANb HEBO3MOXHO

X
X X
X n7n7n7 xn7n7
xn3n2 nl xn4n5 n6

n3 n2 ml x n4 n5 n6
n3 n2 nl x n4 n5 né
n3 n2 xnlk k n4 n5 xn6
n3 xn2nl k k n4 xn5n6
B 3TOM Crly4ae 3aMOCTUTb HEBO3MOXHO 3aMOCTUTb, KaXJas nosiocka onpegenderca ogHO3Ha4yHO

X
X X
X n7 x n7/
xn4n3 n2nl xn5 né6
nl x
x1

x Ml KK X
n4 xn3n2nl KKkxn5n6

n7n8n9 x no
X X
X n5 n6 X




n7n8n9 x no

X xn2n3 n4
n7n8 X
K K X
K K xn5n6 X
nl x nin2 xn3n4
xn8 ng
xn7 xn7
X N6 X né
xn9 n9xn3nd n5
K K X
K K X
n2 x n2 X
nt x n1 n3 xn4n5
K K nll x n1
K K xn10 n10 x
nlt xn6n7 n8n9 X
X1 xn3n4 n5
nl X
ni X
nlt n6 xn7 n8n9 X
n2 x n2n3 xn4n5
1BapuaHT
K K n3 x n3n4
K K xn2 n2 x
nt x nl x
xn9n8 n7 X
X n4
xn10 n1o0
x n5 xn5

n9 xn8n7 né6 X N6




2BapuaHT
3[eCb PaCCMOTPEHbI BCE BapuaHTbl pacCTaHOBKM KBagpaTa U MOXHO 3aMeTUTb, YTO AN 5m - 2 9TO HEBO3MOXHO Tak npu gobaeneHnn (m+
1)ao6aBunTCcs 2 NpsIMOYronbHWKa, [Ae ANUHHA N WMpUHA paBHa 5 n keagpat 5 Ha 5.

Y KaXOon Nonockn POBHO 2 x, X 34eCb 24, Nonoc B 8 Ha 8 AOMKHO ObIThb 12, kKBagpaT 2 Ha 2 YMeCTUTb HEBO3MOXXHO
0N ocTanbHbIX b

KommeHTapui:

NPEOLIAYLWWA AKT. SNEMEHT CINEOYKOWWNN AKT. SIEMEHT
BapuaHTt 11 BapuaHTt 23 »



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1385&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1387&forceview=1

