TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012216423 012216423

noHenenbHuK, 14 ®epanbs 2022, 10:04
3aBepLueHo

noHegensHuK, 14 ®espanb 2022, 14:05
4 yac.

60,00 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=64306&course=2084

Bonpoc 1
BbinonHeH

Bannos: 20,00
13 20,00

Ha kapTmnke HApHCOBAHO HECKOJLKO KPYIKOUKOB, COEIUHEHHLIX oTpe3kamu. Cama BLIOMpaeT Hary-
paIbHOe YUCTO 1 M PACCTABISET B KPYKOUKAX PA3NUIHbIe HATYPATbLHBIE YHCJIa TaK, YTOOBI I/ BCEX
9THX YHUCEJ BBINOJIHAIOCH CBOICTBO:

ecau wucaa a u b we coedurenn. ompesakom, mo cymma a + b doastcna bvims 83aUMHO Npocma ¢ N, a
ecAl CoedUMEHDBL, MO YUCAG @ + b U . dOAHCHDBL UMEMD 00ULUTE HAMYPAALHBLT desument, boavuwut 1.
[Tpn KaKOM HAMMEHBINEM 7. CYyIIECTBYeT Takas PaccTaHOBKa!

35.

OueHKa: MPoHYMepyeM KPY>KKM MO YaCOBOW CTPENKe HauyuMHasi C caMoro BepxHero. [lokakem YTo n He genutcs Ha 2. MycTb Her,
Toraa paccMoTpuM 13 1 5 Kpy>Kku. [1Ba U3 HUX OOHON YETHOCTH, @ 3HAYUT OOMKHbI OblTb COeaANHEHBI, XOTS 3TO He Tak.

[okaxem, 4To n He npocToe. [ycTb HEeT, Toraa NepBoe YMCIO + BTOPOE AENUTCSA Ha 3TO NPOCTOE. Y BTOPOE + TPETbLE TOXE AENUTCS
Ha aTo npocToe. Toraa nepBoe U TPETbE CPaBHUMbI MO MOAYIo 3Toro npocToro. Ho Torga 4 1 1 AomkHbI GbITb COEAMHEHDI, TaK Kak
nepBoe + YeTBEPTOE CPABHUMO C TPETbE + YEeTBEPTOE CpaBHNMO ¢ 0. HO OHM He coeanHEHbI.

[okaxxeM 4To n AennTcs Ha XoTs Obl 2 MPOCTbIX He paBHbIX 3. [MycTb HET, Torgaa n NMM6o NpocToe NGO NPOCTOE YMHOXNUTL Ha 3. Ho
4YTO n cocTaBHOE s gokasan. OcTanock goka3aTb YTO n HE PaBHO NPOCTOMY Ha 3. lMyCTb cpeaun KPY>KKOB HET Nnapbl a U B TAKNX YTO
a+B [enuTcd Ha 3, Torga aHanorMyHo 4oKa3aTenbCTBY YTO 3H - COCTABHOE TaKoro He MOXET ObITb. (paccmMaTpmBaeMm 4 Kpy>Koyka
noapsaa). 3HaumT CyLLEeCTBYIOT Takue a 1 B 4To ux cymma genntca 4 Ha 3. HYO ato 11 2 kpyxku. Toraa ecTb ABa BapuaHTa. B 1u
BTOpPOM cToAT 0 No moaynto 3 nmbo B ogHOM 1, BO BTOPOM 2 no Mogynto 3. [yCcTb CTOAT Hynu, Torga Bee ocTtanbHble Yncna rpaHumebl
¢ 1wnn 2 no mogynto 3. Ho Cpeawn octaBlumxca 4 nap 3,4 4,5 5,6 6,7 gormkHa GbITh eLle ogHa napa € U K, Takasi YTo C+K OeNnnTCs
Ha 3, TaK KakK Mo aHanorm4yHbIM 4oKasaTenbCTBY COCTABHOCTM YMCa 3H BCE 3TU Napbl HE MOTYT ObITb COEANHEHBI ML MO MOAYIO
0oQHOro npoctoro. 3Ha4unT cpeau 3,4,5,6,7 KpyxkoB Hangetca 11 2 no mogynio 3. Ho Toraa HangyTes napa 1 v 2 no Moaynto 3 Ha
paccTosHum xoTa6 2 napbl. Tak Kak NycTb HEeT, Toraa 3 U 7 oAMHaKoBble MO MOAYMIO 3, 4 U 5 Takme e Kak 7, a 6 Kak 1, 3Ha4nT OHK
BCE COBMafaloT No Mogymnto 3, YTo Henpasda (Tak Kak s gokasarn 4Yto Hangetces 11 2 no moaynto 3).

Ecnn e napa a 1 B 310 Napa 11 2 no mogynto 3. Torga Bcero He 6onbLue 0gHOro Hyss Mo Mogynto 3 BbIMMCAHO (€Cnn 2 1 OHU
psOoM, TO Mbl pasobpanu, ecnv He psaoM, TO OHM AOMMKHbI ObITb COEAMHEHDBI) Toraa 6 nogpsaa Yncen Tonbko 11 2 No Moaysnio 3,
npu 3ToM 1 11 2 Mo MOAYIIO 3 eCTb, TOrAa aHanorm4yHo JOKa3aHHOMY paHee, TaKoro ObiTb HE MOXET.

3HaunT n genuTcsa XoTs Gbl Ha 2 NPOCTLIX HE paBHbIX TPOWKE, Toraa n >= 5%7=35

MpumMep: umcna K kpyxoukax - 1,9,11,3,2,8,20. Torga no moaynto 5 ato 1,4,1,3,2,3,0 => HUKaKkne NULIHNE He CoeauHEHbI MO Moaysio 5.
Mo mogynto 7 - 310 1,2,4,3,2,1,6 HUKaKne NULIHNE HE COeOUHEHbI MO MOAYIHO 7.

7 npwn 3TOM Nerko 3aMeTuTb, YTO BCE coCceaHNE COeaNHEHDI. T.o. Takon npunMmep nogxoanTt




KommeHTapwmii:




Bonpoc 2

BbinonHeH
Bannos: 20,00 [pu z,y, z € (0, 2] HaiiuTe MAKCUMAIBLHOE 3HAUECHHE BLIPAYKEHUS
13 20,00
A (@ =6)Yr+6+(y?—6) Yy +6+(z>—6)vz+6
N 2+ y? + 22 '

[okaxem, 4To A He GonbLue 1

[ns atoro gokaxeMm (x"3-6)(x+6)"(1/3)<=x"2 npun X B yCnoBumn

Ecnn (x/3-6)<=0, TO HEpaBEeHCTBO BEPHOE (B CUITY HEOTPULIATENBHOCTU XA2), AOKaXXeM ero npu (xA3-6) > 0
x+6<=8 cnegoBaTenbHO NPU NOSTIOKUTENBHOM (x"3-6) (x"3-6)(x+6)"(1/3)<=2(x"3-6)

HokaxeM 2(x"3-6)<=x"2. 2x"3-12-x"2=(x-2)(2x2+3x+6) X NONOXMTENbHbIN, 3HAUNT (2x"2+3x+6) BGonbLue 0, 3HAUUT NpU x<2 2x/3-
12-xA2<=0 3HauuT (x"3-6)(x+6)"(1/3)<=x"2 goka3aHo. Torga NycTb CyLLECTBYET Takas TPoWKa x,y, z Niexallme B TOM Xe UHTepsane
4YTO 1 B ycnosuu, 4to A 6onbLue 1. Ho Torga uncnutens 6onblue 3HameHaTens, 0OgHaKo nNpuMeHss (xA3-6)(x+6)"(1/3)<=x"2 ons Bcex
Tpex NepeMeHHbIX Mbl NofyvYaem npotmeopeymne. Takum obpasom A He Bonblie 1. U 1 gocTuraeTcs npm BCeEX NEPEMEHHbIX PaBHbIX 2




KommeHTapui:




Bonpoc 3
,HH&FOH&LJ‘[I/I BIIMCAHHOTO YeThLIPpeXyTroJbLHUKa ABCD nepecexKarTcda B TOYKe 0. BHyTpH TpeyroJbLIuKa

AOB puibpana takaa touka K, uro npamaa KO asngerca omccexktpucoii yrma CKD. Jlya DK
5 3 y Yy
annos: 0,00 n3
20,00 BTOPHYIHO MePecekaeT OMUCAHHYIO0 OKPY:KHOCTL Tpeyroabuuka COK B rouke L, a nyu C'K Bropudno

BbinonHeH

NEePEeCceKaeT ONMUCAHHY 0 OKPYRKHOCTE Tpeyrobanka DOK B rouke M. Haiijimre oTHOImMeHWe miomna e
rpeyronsaukos ALO n BMO.




KommeHTapwmii:




Bonpoc 4 —
HaTypaﬂbﬂoe YHCJAO0 X B CACTEME CHUCJACHUA C OCHOBAHUEM T (?” < 36) HMeeT BHuA Ppqq, IpuiIeM 2q = 5]9.

Oxkazanoch, 9TO r-HYHAA 3AIUChL THCIIA x? NIpeJICTaBAgeT co00i CeMU3HAYHBIN MATHHIPOM ¢ HYJTEeBOM
Bannos: 0,00 n3 - -
20,00 cpejiHeun I_LH(prH. (HEM]HH,[LI)OMOM Ha3bIBaeTCd 9YHUC/I10, KOTOPOEe YUTaeTCAd OJHHaKOBO CJIeBa HallpaBO H

BbinonHeH

cnpasa Haneso). Haiinure cymmy r-munbx mudp gncaa 2.

MycTb x kKBagpaTt aTo0 aBcOaBc. Torga ascO0aBc paBHO a(rA6+1)+rb(r +1)+cr"2(r"2+1)  ppqq = (r+1)(r*2p+9)
abcOabc genutesa Ha (r+1)A2. I 6+1=(r"2+1) ((r2+1)A2-3rA2) = -2r*r\2 (mod (r+1)2)
rAA+1=(r"2+1)A2-2rA2 = 2rA2 (mod (r+1)/2)

2 +1=-2r (mod (r+1)72)

3Ha4uT X kBagpaT no (mod (r+1)A2) paBeH -2ar’3+2r 3b-2cr"3=0

(r,r+1)=0 => 2a+2c-2b=0 (mod (r+1)"2)

4la+c-b| < 4r <= 2r + (r"2+1) => a+c=b

3HauuT uckomasi cymma paBHa 2B

Harnpgem B

a(rr6+1)+rb(r"4+1)+cr*2(r"2+1) = rb(r*4+1) (mod r22+1) = -2rA3b (mod (r+1)"2)
ppqqg”2 = (r+1)A2(r"2p+q)2 = -2r(g-p)*2 (mod (r+1)A2)

(r,rA2+1) = 1=> 2r"2b=2(g-p)"2 (mod (r+1)"2)

-2b=2(g-p)"2(mod (r+1)"2)

-2b=4,5 p/2

rA2+1-2b = 4,5p"2 (mod (r+1)"2)

r"2+1>2b







Bonpoc 5
BbinonHeH

Bannos: 20,00
13 20,00

[Ipu KaKuX N KAETYaTyI0 JIOCKY 1 X 1 MOXKHO pa30UTh 1O KJIeTOYKaM Ha OJIWH KBaJpaT 2 X 2 1 HEKOTOpOoe
KOJIMYIECTBO TIOJIOCOK U3 MATH KJAETOK TaK, 9TO KBAJIPAT OyIeT MPUMBIKATL K CTOPOHE JIOCKH?!

Mpy n cpaBHUMBIX C 2 MO MOAYIHO 5. ( n - HaTypanbHoe)

OueHka: 3aMeTuM, YTO KONUTOB BCEX KNETOK AOMKHO OblTb CPaBHMMO C 4 MO MOAYIHO 5, MHaYe Mbl HE CMOXeM pa3pes3aTb [OCKY Ha
nto6ble urypbl U3 5 KNEeTok, B TOM YKUCIe U NOMOCKW. 3HAUUT n2-4 OEeNUTCS Ha , 3HaYMT NMbo n -2 aenutes Ha 5, nnbo n-3
penutes Ha 5. OcTanochk AokasaTb, YTO BO3MOXEH TOMbKO NepBbivi BapuaHT. MNycTb CyLIeCcTBYeT Takas focka C OJIMHON CTOPOHbI
CpaBHMMOW C 3 NO MOAYNIO 5, YTO OHa C Bbipe3aHHbIM KBaApaToOM 2 Ha 2 Tak YTO KBaapaT NPMMbIKAET K CTOPOHAM [10CKU
pa3buBaeTcsa Ha Nonocku 13 natu knetok. HYO aToT kBagpaT NpUMbIKAET K BEpXHEMY Kpato. Toraa npoHymMepyem CTPOKK 1,2,..n
CBEpPXY BHU3.

YTB.: NtoBy0 CTPOKY KpOME MEPBON U BTOPOM NepeceKkatoT KONMMYECTBO BEPTUKATbHbLIX MOMOCOK 1 Ha 5 CpaBHUMOE € 3 MO MOAYIHO 5.

[O-Bo: MNycTb HeT, Torga paccMOTPUM CTPOKY e 3TO He Tak, B HE CpaBHUMOE a BEPTUKarbHbIX U B FOPU3OHTarbHbIX NMOMOCOK. TOoraa
a + 5B - 3 genuTtca Ha n4aTb, 3Ha4YUT a -3 AennuTcy Ha 5.

T.0. B 4acTHOCTH 6, 11, 16, 21,... CTPOKM NepeceKkaeT TOXe CpaBHMMOE C 3 MO MOAYIo 5 BepTukarnbHbIX NONocok. byaem roBopute YTO
Noflocka Ha4YMHAETCst Ha CTPOKE a, ECINN BEPXHSAS KIeTKa NOfOCKN Ha CTPOKe a (C TEKYLLLEro MOMEHTa Mbl pacCMaTpMBaEM TOSbKO
BepTMKarnbHble nonocku). Toraa Ha CTPoKe 1 HaUMHAKTCHA CPaBHUMOE C eOMHMLEN N0 MOAYII0 5 BepTUKanbHbIX MOMOCOK. 3HAYUT Ha
5 CTpoke 3akaH4MBalTCA CpaBHMMOE C 1 YMCO NONOCOK. HO 3TO 03HaYaeT YTO KONIMYECTBO NOSTIOCOK HAaYMHAKLWMXCS Ha 6 CTpoKe
OOMMKHO ObITb CpaBHMMO C 1 MO MOAYIIO 5, MHaYe KONMMYecTBO NOMOCOK Ha 7 CTPOKe He ByaeT cpaBHMMO C 3 NO MOAYIHo 5.
AHanornyHo Ha 11,16,21,.. HaYMHaKTCs CpaBHMMOE C 1 MO MOZYMO 5 YMCIIO NONOCOK. 3HAYUT 1 Ha n-2 B TOM Yucne. Ho Takne
NMOMOCKN OOIMKHbI BbIXOOAUTb 3a Npegenbl JOCKM - NpoTMBopeYmne. Takum o6pa3om n-3 He genuTes Ha 5.

OcTtanock NpMBeCTV NpUMep ANs n-2 genswerocs Ha 5

CTaBuM KBagpaT B NEBbIA BEPXHUIA Yron. 11 2 CTPOKY NOSTHOCTbIO 3aMOLLI@EM FOPU30OHTarNbHbIMKU Mofiocamm No (n-2)/5 B KaXaow 1
11 2 cnesa cTonbew BepTUkanbHbiMu Mo (n-2)/5 B kaxxgom. OcTaeTcst 3aMOCTUTb KBagpaT CO CTOPOHON Aensiiencs Ha 5
NPUMbIKAIOLLMM K NPaBOMY HWXHEMY yriy. Ero Mbl nOnHOCTLI0 3amMeltaem (n-2)A2/5 ropnsaoHTanbHbIMK nonockamu no (n-2)/5 B
Kaxkgown cTpoke. Takum 06pasomM Mbl 3aMOCTUM BECb KBapar.




«

KommeHTapwmii:

NPEOLIOYWUN AKT. QNEMEHT

BapuaHTt 11

CINEOYIOWWN AKT. QNEMEHT

BapuaHT 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

