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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=53960&course=2084

Bonpoc 1
BbinonHeH

Bannos: 20,00
13 20,00

Ha xapTuake HapuCOBAHO HECKOJLKO KPYKOYKOB, COCIUHEHHLIX oTpe3kamu. Hacts Bpibupaer HATy-
paJbHOE YUCII0 N U PACCTaBIIAeT B KPYKOUKAX PA3THIHbIC HATYpPAJIbHBIE UACIa TaK, YTOOBI 18 BCEX
9TUX YHCE] BBIIOJIHSIOCH 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!

O6o03Haunm vncna al, a2, .., a7 No 4YacoBOW CTPETIKE.

Ou4eBMaOHO, YTO eCni Pa3HOCTb AENUTCS Ha NPOCTON AENUTENb BXOAALLMIA B Pa3noXeHWe Yiucna n, To Mexay Yvicnamu
COCTaBNAOLWMMM 3TY pa3HOCTb ByaeT pebpo, Bedb M n 1 3Ta pa3HOCTb AENATCS Ha OOHO M ToXe Ynucno 6onbliee 1, a 3Haunt HO[ >
1.

3ameTnm, 4TO N HE MOXKET AENUTCH HU Ha 2, HX Ha 3, T. K. Torga no npuHuuny Jupuxne Hawnocb 7/3=2.66., XoTs Obl 3 yicna c
OLMHAKOBbIM OCTATKOM, HO BCE NOMapHbI€ pPasHULbl 3TUX YMCer, Torga OyayT AennTcs Ha 2 UM Ha 3, HO Torda y Hac nony4nTcs
NosHbIN rpad Ha 3 BepLuMHaX, HO TaKOBbIX HA PUCYHKE HET. [1peanonoXmm, 4To YACHO0 n OENUTCA TONbKO Ha OAMH MPOCTON
Jenutene, Torga Bce pasHubl MO KPYry AendTCd TONMbKO Ha 3TOT €4MHCTBEHHbIN NPOCTON AenuTenb, a 3Ha4YUT BCe Yucna paBHbl Mo
MOy 3TOro NPOCTOro AeNUTers, a 3Ha4YUT BCe NonapHble Pa3HOCTU KpaTHbI STOMY AeNUTESO, YTO HEBO3MOXHO MO PUCYHKY.
MpennonoXxunm, 4To y n TONBLKO 2 MNPOCTLIX AeNUTers, Torda 3aMeTuM, YTO pas3HoCTb al - a2 1 a2 - a3 He MOryT efIMTCA Ha OOVH U
TOT e NPOCTON genuTenb, Bedb Toraa 6bl M pasHocTb (al - a3) = (al - a2) + (a2 - a3) genunack Ha 3TOT NPOCTON AENUTEMb, YTO
HEBO3MOXHO MO PUCYHKY. Torga nycTb al - a2 AennTCs Ha NepBbI NPOCTON AENUTENb, a2 - a3 Ha BTOPOW, aHanorn4yHo a3 - a4 Ha
nepsbl, .., a6 - a7 OENUTCA Ha BTOPOW, a7 - al 4ennTCAa Ha NepBbIi, HO Torda a7 - al v al - a2 4endaTcsa Ha nepBbI NPOCTON
Jenutene, HO Toraa a7 - a2 Takke OEenUTCS Ha NepBblvi NPOCTON AeNUTErNb, YTO HEBO3MOXHO MO PUCYHKY.

3HaunT y uncna xotsi 6bl 3 NPOCTLIX AENUTENS OTIINYHBIX OT 2 U 3. TPU CaMbIX MUHUMAaIbHbLIX NPOCTbIX YMcna 31o 5, 7 1 11, ecnu
BO3bMeM DorblUe TO U n cTaHeT bonblie. n=5* 7 * 11 = 385.

Mpumep:

al=1,a2=6,a3=20,a4 =25,a5=32,a6=37,a7 =23.
al-a2=-5HOO0="5a1-a3=19HOO=1,al1-a4=24 HO0=1,al-a5=31HO =1, al-a6 =36 HOO =1.
a2-a3=-14HQOO=7 a2-a4=19H0O0=1,a2-a5=26 HOQ=1,a2-a6=31HOO =1, a2 - a7 =17 HOO =1.
a3-a4=-5HO0=5,a3-a5=12H0O=1,a3-a6=27HO0 =1, a3 -a7=3 HOQ=1.
ad-a5=-7HOO =7 a4-a6=12H0O0=1,a4-a7=2H0O0="1.




a5-a6=-5HOO =75, a5-a7=9HOO=1.
a6b-a7=-14HOO =7

a7 - al=-22 HO[ = 11

OtBeT: 385

KommeHTapwii:
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KommeHTapuii:
He o6ocHOBaHO BbINOMHEHNE HEPABEHCTBA NOCME 3aMeHbI.
[Mpymep BepHbLIN



https://talant.spbu.ru/moodle/pluginfile.php/171879/question/response_attachments/44232/3/882075/ol2232762_2.pdf?forcedownload=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.

< - 0603Ha4yeHe yrnos

Jlemma. oBe OKpPY>XHOCTU nepecekarTcs B ABYX To4Kax P, Q yepes Kaxayto TOUKY nepeceveHnss NpoBenu npsmMble NOBTOPHO
nepecekarLmnecsa okpy>KHocTn B Todka A, B u C, D COOTBETCTBEHHO.

Torpa AB || CD.

[okasatenbcTtBo: 2 cnyyasa AB He nepecekrio CD 1 nepecekno B NepBOM OKPYXXHOCTK, NepeceyeHne BO BTOPOM OKPYXKHOCTU
JoKa3blBaeTcs aHanorm4Ho

1 cnydan. <ACQ = <QPB 1. k. ACPQ - BnncaHHbIn <QDP =180 - <QPB, T.k. PQDB - BnncaHHbIn <ACQ + <QDP =180 => AC || BD YT[

2 cnyyan. <ABP = <AQP, T.k. onunpatoTcs Ha ogHy ayry <AQP=<PDC, T.k. PQCD - BnncaHHbIn <ABP=<PDC - HakpecT-nexatuune => AC ||
BD WUTO

PR npoxogut 4yepes D n AB yepe3s M => no nemme BR || PA || AC
QS npoxoauT Yepes D n AB uepe3 M => no nemme SA || BQ || CB
ACBR - Tpaneumns S(ACB)=S(ACR), T. K. BbICOTbI 1 OCHOBaHUs1 paBHbl
BCSA - Tpaneumna S(ABC)=S(BSC), T.K. BbICOTbl 1 OCHOBaHWUS paBHbI
S(ACR) = S(BSC)

S(ACR)/S(BCS)=1/1

OTBeT: 1/1




KommeHTapuii:




Bonpoc 4
BbinonHeH

Bannos: 20,00
13 20,00

B cucreme camcnennsi ¢ ocaoBanuem 7 (7 < 100) HaTYpasbHOE YHUCIIO T SIBIASETCS JIBY3HAYHBIM C OIH-
HakoBbIMH 1dpamu. OKazanoch, YTO r-myHAS 3AIIUCh YHCAA T2 4eThIPEX3HAYHAS, IPUYEM KpaiiHue
nudpbl OOMHAKOBBI, & CPEIHHE paBHBI HYMO. [Ipn kKakux r Takoe BO3MOKHO?

k=2ar2=7a"2=14 - HeT
Yuncna B ckobouvkax bygem cumTtaTb B r-MYHOW CUCTEME UCHUCTIEHMS.

A - onepaums Bo3BeAEHUs B CTeMNeHb

<= - M€HblLle nnn paBHO

x = (aa)=a*r+a=(r+1)a, x2 = (b00b) = b*r*3 + b=(r"3+1)b=(r+1)(r"2-r+1)b
x"2=(r+1)"2a"2 = (r+1)(r"2-r+1)b

(rH+Dar2=("2-r+1)b

ar2 = ("2 - r + 1)/(r+1)*b

a2 = ((r-2) + 3/(r+1))*b

ar2 = (r-2)*b + 3b/(r+1)

3ameTum, 4Yto a2 uenoe (r-2)*b Toxe uenoe, 3Ha4mT 3b/(r+1) Toxe Lenoe, Ho b He genuTca Ha r+1, T.K. b <r, a 3b genatcaHar+ 1, a
3Ha4UT r + 1 gennTcs Ha 3, Bedb MHa4ye Npy AOMHOXEHUN b Ha 3 Mbl Obl HE MOMYYMIIM YUCNO KpaTHoe r + 1.

3HauuT r = 3k - 1, rge k - HaTypanbHoe 1 TK. r <= 100, TO k <= 33
a2 = (3k-3)*b + 3b/3k
a’2= (3k-3)*b + b/k. b/k - uenoe, 3Ha4nT b genutca Ha k, Ho b < 3k - 1, 3HaunT b NMbO k, NGO 2k.

ar2 = (3k-3)*k + 1=3k"2 - 3k + 1 unn a2 =(3k - 3)2k + 2=6k"2-6k+2, HO 6k"2 - 6k+2 HE AennTcs Ha 4 HX NMpPU Kakom ocTaTKe, a
3HaUYUT HE MOXET ObITb KBaApaTOM

Mepebepem k
k=1a”2=1-nopaxogntr=2a=1b=1. (1172 = (1001)
k=2a"2=7-Her

k=3a"2=19 -Het

k=4ar2=37 -Her

k=5a"2=61 -Her

k=6a"2=91-HeT

k=7 a2 =127 - HeT
k=8a"2=169-p0a,r=23a=13b=38, (13,13)72=(8008)
k=9ar2=217 -HeT

k=10 a2 = 271 - HeT

k=11a"2=331 - Her




k=12 a2 =397 -Her
k=13 a2 = 469 - HeT

k =14 a2 = 547 - HeT

k=15a"2 =631 - HeT
k=16 a"2 =721 - HeT

k=17 a"2 = 817 - HeT

k=18 a"2 =919 - HeT
k=19 a*2 =1027 - HeT
k=20 a”"2=1141 - HeT
k =21a"2="1261- HeT
k =22 an2 =1387- HeT
k=23 an2=1519 - HeT
k =24 ar2 =1657 - HeT
k =25 a”2=1801 - HeT

k =26 a2 =1951 - HeT
k=27 a2 = 2107 - HeT

k =28 a2 = 2269 - HeT
k =29 a2 = 2437 - HeT
k =30 a2 = 2611 - HeT

k=31a"2=2791- HeT

k=32 an2=2977 - HeT
OtBeTr=2r=23

KommeHTapuii:




Bonpoc 5
HeT oTBeTa

Bbann: 20,00

V napannenenunena a X b X ¢ rpanu pa3dUThHI HA €IUHHYHBIE KaeTKU. VIMeercs Takyke GOIbIIoe KO-
4YeCTBO TPEXKJIETOYHBIX ITOJIOCOK, KOTOPBIE MOXKHO IleperunbaTh mo rpanuiiaMm Kiuerok. [Ipu kakux a, b u
€ TpU TPaHU TapaJiyesenuneia, UMeroIue obIyn BEPIIMHY, MOXKHO TOTHOCTHIO OOKIIEUTh MOJTOCKAMHT
0e3 HAJIOXKEHUI U 3a30POB TaK, 9TO0b!I KJIETKH IpaHeil W MOJOCOK COBIAIAIN?




«

NPEOLIAYIIWM AKT. O9NEMEHT

BapuaHTt 15

CNEOYIOWWN AKT. SNEMEHT

BapuaHTt 48

»



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1383&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1406&forceview=1

3ametum, uto x2 < xmnx3 < xnpn0 < x < 1.

Torpa ecnmn 3amenutb x2, x3 Ha x n y2,y3 Ha y, To Bce 3HaueHMA B BbIpaXKeHUH, XOTA Bbl HE yMeHbLIaTCA
naxe, ecm (x? — y) nam (Y2 — x) NnoMeHsAeT 3HaK, TO TONbKO C OTPULLATENIbHOTO Ha MOIOXKMUTENbHbIN, a
3HAQUMUT BCE PaBHO 3HaYeHME HE YMEHbLINTb

Monyyaem

(xz—y)\/y+x3—xy+(y2—x)\/x+y3—xy+1

A= G~ T 1
(x YJYy+x—xy+ @y —x)J/x+y—xy+1
(x—y)2+1
(x—y),/y+x—x —(x—v) x+y—xy+1 1
(x—y)2+1 S (x—y)2+1

=>—-=1

HI»—\

PaseHcTBO gocturaetcanpu x=1mny=1.

OtBeT: 1
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