TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012217545 012217545

noHenenbHuK, 14 ®epans 2022, 10:07
3aBepLueHo

noHeaenbHuK, 14 ®eBpanb 2022, 13:59
3 y4ac. 52 MUH.

55,00 13 100,00

Bonpoc

Nudo

YBaxaeMbin yyacTHUK Onumnuagbl!

Ha BbINonHeHne TecTta 3aknounTensHOro atana oTBoanTCs 230 MUHYT NAKOC 15 MUHYT Ha COXpPaHEHUe U NPUKPENNEHNE PELLEHUN.

Pa6oTta aBTomatnyeckn otnpaeutca B 14:05 no MockoBckoMy BpemeHu. OKHO Tarimepa Bbl yBuanTe B BEpXHEN YacTu pabo4dero
3KpaHa.

Bonpocbl TexHuveckoro xapakrtepa Bbl MoxeTe 3agaTtb HabniogaTtento B 4aTe (OKOLLKO BHU3Y B MPaBOW YacTu akpaHa). Ecnv Bam
notpebyeTcsa BbINTU B TyaneTHY0 KOMHaTy, OCTaBbTe B YaTe C NMPOKTOPOM COOBLLEHNSA O BpEMEHN BbIXOAa U BPEMEHU
BO3BpaLleHuns (Hanpumep, "12:04 - Bbiwen"). OTBET OT NPOKTOpPa XAaTb NPy 3TOM HE HY>KHO.

BapuaHT 3aknounTenbHOro atana cocTouT U3 5 3agay. PelueHne kaxgon 3agaym Bel moxeTe
a) NOJHOCTLIO 3anucaTth B Nose oTeeTa (Npy HEOBXOANMOCTM MOXHO MPUKPENUTL MNOSICHAOLWLMIA PUCYHOK),

6) nonHocTb HabpaTb B TEKCTOBOM peakTope C peaaktopom opmyn, npeobpasoBaTtb B popmart pdf n npukpenuTb
nonyumsLummncs dann. Ecnu y Bac HeT BoamoxHOCTU npeobpasoBath pelleHue B pdf, Bbl MoxeTe caenartb CKPUHLLOT 3KpaHa
(kHonka PrtScn Ha KnaBuaType uUnm BCTPOEHHbIN cepBuUc "HoXHULBI") 1 NPUKPENnTb ero.

O6patuTe BHUMaAHWE, K KaXKOoW 3a4ade MOXHO NPUKPENUTL TONbKO OAMH dhals, HazBaHWe KOTOpPoro hopmupyeTcsa no npaBuny
ol22*****_N, rge ol22***** _ Baw noruH, N - HOMep 3agaun.

B TekcTax peLleHnin, NpUKpenneHHbIX N300paxeHnsax n dannax He JOMKHO BbiTb HUKAKOW NepcoHarnbHOW nHopmaumm!

Bo BpeM4 BbINMOJIHEHNA BapMaHTa Ha KOMMbOTEpE MOXHO MOJ1b30BATbCA TOJIbKO TEKCTOBbIM peOaKTOPOM U BCTPOEHHLIM CEPBMCOM
co3gaHunA I/1306pa>KeHI/Il7I. l—IepHOBoe peweHne MOXHO BbIMNOJTHATb Ha 6ymare, paCI'IOJ'IO>KeHHOIZ B nosrne snanMocCTu Be6—KaMepr.



https://talant.spbu.ru/moodle/user/view.php?id=42556&course=2084

Bonpoc 1
BbinonHeH

Bannos: 20,00
13 20,00

Ha xapTuHKe HapHCOBAHO HECKOJIBKO KPYXKOYKOB, COEIMHEHHBIX orpe3kamu. Hacra BeiOupaer HaTy-
paJbHOE YUCII0 N U PACCTaBIIAeT B KPYKOUKAX PA3THIHbIC HATYpPAJIbHBIE UACIa TaK, YTOOBI 18 BCEX
ATHUX YHUCE]T BBINOJIHSIOCH CBOMCTBO:

ecau wucaa a u b me coedunenv, ompeaxom, mo paznocmsv a — b doasicna 6viML G3aUMHO NPocMma € N,
a ecau coedunensl, mo wucaa ¢ —b un doaskcno, umems 06Ul HamMyparviblil deaumens, boavwut 1.
[Tpu kakOM HAMMEHBIIEM T CYIIECTBYET TaKasd PACCTAHOBKA!

1. AACHO, YTO N HE MOXeET ObITb 1, T.K. Yy MOBOro Yncna ¢ eguHULEN OBLUIN HaTyparbHbIA AENUTENb - TONbKO 1, 6onbLue ObITb He
MOXET.

2. EWé n He MoXeT BbITb CTENeHbI0 NPOCTOro Yncna p. JencTBuMTenbLHO, B TaKOM criyvae nobon obwuii ¢ n HaTypanbHbI AenuTens,
fonbLKnmn 1, 4OMKEH AenuTbCA Ha p. Torga a-b 4enuTca Ha p, 3Ha4uT, a U b UMEIT oanHaKoBbIE OCTaTKM OT AeneHns Ha p. BosbMéEM
TPUW NoApA4 CTOALWMX Yncna a,b,c. a u b UMEeIT ogMHaKoBble OCTaTKM NO MOAYIIO p, b 1 ¢ TOXe, Torda No TPaH3UTUBHOCTU a U ¢ TOXE
UMeIT OMHAKOBble OCTaTKMW, TOrAa UX PA3HOCTb KpaTHa p U He B3aMMHO NPOCTa C n, XOTSA 3T YMCra He CTOAT PSAOM.
lMpoTtnBopeume.

3. Takke n He MOXeT AenuTbes Ha 2. Ecnu genuTcs, To pasHOCTb NoObIX He coceaHuX Ymcen AoMkHa ObiTb HEYETHA, YTOObI He
MUMETb C n 06LWmMIn aenuTtensb 2. MpoHyMepyeM Yucna no kpyry ot 140 7 1 BO3bMEM criegytoLme napbl: 1M 3 UMEIOT pasHyto

YETHOCTb, T.K. OHU He cocean, 1 un 6 Toxe. Toraa 3 1 6 0gHON YETHOCTU, X PA3HOCTb YETHA U UMeET OOLLMIA AenNUTENb C N - 2, HO OHK
He coceawn. [NMpoTmnBopeyme.

4. HakoHel, n He MOXeT coaepaTb B cebe TonbKo 2 pasnu4yHbIX NPOCTbIX Aenutens. Ecnn ato Tak, To paccMoTpUM Bce Yucrna no
Kpyry v 6yaem 3anucbiBaTb MeXay ABYMSI COCEAHMMMU HaUMEHbLUMI OBLUMI AenNUTENb MX Pa3HOCTU U n, GonbLunii 1 (O4EBUAHO, OH
OyaeT NPOCTON, 3HAYUT, Mbl MOXXEM 3anuncbiBaTb BCEro 2 3Ha4YeHus). MocKonbKy Yncen HeYETHOE KOM-BO, MPOMEXYTKOB MEXAY HUMM
TOXe, a [1Ba YMCna He MOryT YepeaoBaTbCs MO KPYry, €Crv 3NIEMEHTOB HEYETHOE KOM-BO. 3HAYUT, rae-To psAoM HanayTes ABa
O[MHAKOBbIX 3HAYEHWS, YTO 03HAYAET, YTO [IBE COCEIHNE PA3HOCTU AENSATCA Ha OAHO U TO e NPOCToe YMCNO. ATO NPOTUBOPEUNT
YCINOBUIO MO COOBpaKEHUAM 13 NyHKTa 2.

5. K Tomy ke, n He MOXeT ObITb kpaTHO 3. o mogynto 3 Bcero 3 octaTtka, MpMYéM O4MHAKOBbIE OCTaTKM MOTYT AaBaTb He GonbLue
ABYX umncen B kpyre (ecnu xoT4 Obl 3, TO HANQYTCA ABa HECOCEAHUX C OOVUHAKOBbLIMW OCTaTKamu, U MX pasHoOCTb U n ByayT NMeTb
obwmn genutens 3). Ho y Hac 7 uncen, no npuHuuny dupuxne HangéTtca 3 ¢ ogMHakoBbiMU ocTaTkamu. [poTreopeyme.

5. Tak, n cooepxnt B cebe xoTd Bbl 3 pasnuyHbIX MPOCTLIX MHOXUTENS, HE PaBHbIX 2 U 3, N3 Yero MMHMUMarbHOE n - 3TO 5*7*11=385.
Mpumep: 1,6,17,42,14,19,8 no Kpyry.

OTBeT: 385.




KommeHTapwii:




Bonpoc 2
HeT oTBeTa

Bbann: 20,00

ITpu x,y € (0, 1] maiigure MAKCHMATLHOE 3HAYCHHUE BBHIPAYKCHUST

A @ -nVy+at —ay+ (P ) Ve ty —ay+ ]

-y’ +1







Bonpoc 3
BbinonHeH

Bannos: 20,00
13 20,00

Ha cropone AB octpoyronsuoro tpeyronbanka ABC ormeuena touka M. BryTpu TpeyroibHuka
BuiOpana Touka D. OKpy:KHOCTH W4 U Wp ONUCAHLI BOKPYT Tpeyroabuukos AM D u BM D coorsert-
crBenno. Cropona AC BTOPUYHO TMepecekaeT OKPYKHOCTh w4 B Touke P, a ctoporna BC BTOpUvHO
[IEPECEKAET OKPYKHOCTh Wy B Touke (). Jlyu P BropudHo nepecekaer OKpPyKHOCTb Wp B Touke R, a
ay4a QD BTOpUYHO TepecekaeT OKPYKHOCTh w4 B Touke S. Haiiaure oTHOIEeHNE wiomageii Tpeyroib-

auxkoB ACR u BCS.

Yron XYZ=HanmeHbLuni yron mexagy npambimn XY n YZ.
1. MycTb yron AMD=x. Torga cMexHbl ¢ HUM yront DMB=180-x.

2. AMDP BnncaH B okpy>XHOCTb Wa, N03TOMy CyMMa MPOTUBOIMOSOXHbLIX YrrioB pasHa 180, Torga ecnu yron AMD=x, To
NPOTUBONONOXHbIN yron DPA=180-x, @ cMeXHbI ¢ HUM yron CPD=x. ASDP BnnCaH B Ty & OKPY>XHOCTb, MO3TOMY CyMMa
NPOTUBOMNOMNOXHbIX YrroB pasHa 180, Torga ecnv yron DPA=180-x, TO NpOTUBONONOXHbIN yron ASD=x.

3. AHanorn4yHo BQDM BnucaH B okpyXHocTb Wb, N03TOMy CyMMa npoTMBOMOSOXHbLIX YrnoB paBHa 180, Toraa ecnu yrorn DMB=180-x,
TO NPOTUBOMOSOXHbIN yrort BQD=x. BRDM BnvcaH B Ty e OKpPY>XHOCTb, NO3TOMY CyMMa NPOTUBOMOSIOXHbLIX YrnoB pasHa 180, Torga
ecnu yron DMB=180-x, TO NPOTUBOMNOSIOXHbIN yrosi BRD=x.

4. NocmoTpuMm Ha npamble AC 1 BR 1 cekywyto PR. Yron CPD=yron BRD=x, 3HauuT, npsimble AC 1 BR napannenbHbl.
AHanorn4Ho Bo3bMémM npsamble BC 1 AS 1 cekywwyto QS. Yron BQD=yron ASD, 3HauuT, npsamble BC 1 AS napannenbHbl.

5. MoXHO "nepeTsaHyTh" TpeyronbHuk ARC B TpeyronbHUk ABC ¢ coxpaHeHUeM MnroLlaan, T.K. OCHOBaHMe ¥ npsimasi, no KOTOPOM
nepeTsarMBaeM BepLUVHY, napannesnbHbi.

AHanNorM4HoO MOXHO "NepeTsaHyTL" TpeyronbHuK BSC B TpeyronbHuk ABC ¢ coxpaHeHnem nroLiaaun.
Takum 06pa3om, MCKOMbIE NNOLWAaM paBHbI, X OTHOLLEHME 1.

OTBeT: 1.




KommeHTapuii:




Bonpoc4
B cucreme cumciieHnsa ¢ OCHOBaHUEM T (T‘ é 100) HaTypaJabHOE YUCJI0 I ABIAECTCA NBY3HAYHBIM C OIH-

2 o
Bannos: 10,00 HakoBbIMH Iudpamu. OKazanoch, 9TO T-WYHAS 3AMUCh YUCIA T° YeThIPEX3HAYHAsA, NPUYEM KpalHue
M3 20,00 i pbl OIMHAKOBBI, & CPEJIHUE paBHbl HYMO. [Ipn Kakux r Takoe BO3MOKHO?

BbinonHeH

MycTb B r-M4HOM 3aMMCK Y1CMa X OKasanucb UMdpsbl a, XA2 - b, 1<=a,b<=r-1. Toraa x=a+a*r, xA\2=b+b*r"3.
x"2=(a+a*r)"2=b+b*r’"3

ar2*(r+1)A2=b*(r+1)*(r"2-r+1) | :(r+1)>0

an2*(r+1)=b*(r"2-r+1) (*)

Hangém HOL(r+1, rA2-r+1)=(r+1, rA2-r+1-(r+1)*(r-1))=(r+1, -r+2)=(r+1, 3). Takum obpazom, HOL(r+1, r 2-r+1) paBeH 1 nnu 3.

Ecnun oH paBeH 1, To B BblpaxkeHUn (*), MOCKONbKY NpaBas YacTb paBHa NEBOW, NpaBas YacTb genutca Ha r+1. Ecnn HO=1, To n3
MHOXUTENEN NpaBov YacTh b 4OMKHO Aenntbes Ha r+1. NMpotuBopeune, TK. b>0 u b<r+1. 3Haunt, HOLO(r+1, rA2-r+1)=3, rmod 3 =2, a x
mod 3 = 0. Toraa x*2 mod 9 = 0.

MocMoTpmM Ha Bce uncna suaa b00b B r-nyHol cucteme. Bece oHM paBHbI rA3+1, YMHOXEHHOE Ha kakoe-To Ymcro oT 1 4o r-1. Ecnn
B r\3+1 COAEPXUTCS MPOCTOM MHOXUTENb >=r B HEYETHOW CTEMNEHU, TO HAYETO HE MOMYYUTCS, Mbl HE HaQEM CPeamn YMcen Takoro
BMAa NOJHOro KBaapara.

r=2 nogxoauT:a=b="1.







Bonpoc 5
V napannenenunena a X b X ¢ rpanu pa3dUThHI HA €IUHHYHBIE KaeTKU. VIMeercs Takyke GOIbIIoe KO-

Earnos: 500 us 4YeCTBO TPEXKJIETOYHBIX ITOJIOCOK, KOTOPBIE MOXKHO IleperunbaTh mo rpanuiiaMm Kiuerok. [Ipu kakux a, b u
20,00 € TPU TPaHU NapaJulelenunea, UMerIue oDy BEPIIUHY, MOXKHO TOJTHOCTHIO OOKITEUTh MOJTOCKAMHA

BbinonHeH

0e3 HAJIOXKEHUI U 3a30POB TaK, 9TO0b!I KJIETKH IpaHeil W MOJOCOK COBIAIAIN?

KonnyecTBO KNETOK B CyMME Ha 3TUX rpaHaxX OOIMKHO AenuTbCs Ha 3. [locMoTpum Ha BCe BO3MOXKHbIE HAabopbl OCTATKOB a,b,c No
MOAYINH0 3 (NOPSIAOK HE BaXKeH) Y COOTBETCTBYHOLLIMIA OCTATOK KONMYECTBa KIETOK Ha rpaHsx ab+ac+bc.

a b ¢ ab+actbc

000 0
111 0
222 0
001 0
002 0
110 1
112 2
220 1
221 2
012 2

MocneaHue 5 BapMaHTOB He NOAXOAAT U3-3a AenuMocTu. B cnyvasx, rae xota 6bl ABa ocTatka 0, 04eBUAHO MOXHO OOKNEnNTh: y
KaXkgow rpaHun xoTsi Obl OfHa CTOPOHA KpaTHa 3, TO eCTb KaXKayo NMHUIO, NapannenbHyo 3TOMY HanpaBneHunto, MOXHO pa3butb Ha
MOJIOCKK, 3HAYNT, N BCE MOXHO faxe 6e3 nepernbaHunin no pédpam.

Ocrarotcacnyyan 111m 2 2 2.




KommeHTapwmii:
PelueHuve He 3aBepLUeHO, BbIBOA, HE CAEMaH.

OPEALIOYLWMUA AKT. BNEMEHT CIEAYIOWMNA AKT. BNEMEHT
€ Bapuant 24 Bapuant 25



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1388&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1389&forceview=1

