TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

0l2206867 012206867

noHenenbHuK, 14 ®epanb 2022, 10:08
3aBepLueHo

noHegensHuK, 14 ®espanb 2022, 14:05
3 4ac. 56 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=35726&course=2084

Bonpoc 1
BbinonHeH

Bannos: 20,00
13 20,00

Ha xapTunke HapHCOBAHO HECKOJBKO KPYKOUIKOB, COSTUHEHHBIX OTpe3kaMu. KocTa BeiOMpaeT HATY-
pPATBLHOE THUCJ0 N U PACCTABISIET B KPYKOUKAX PA3IUIHBIC HATYPAJILHBIE 9HCIA TaK, 9TOOBI /19 BCEX
ITUX YUCEJI BBIMOJIHAIOCH CBOUCTRO:

ecat wucaa a u b we coedunenv. ompesxom, mo cymma a + b doasicna buems 63aummno npocma ¢ n, a
ecau coedunemst, mo wucaa a + b u n doasichvl umems 0bwull HAMYPAALHBLT deaumens, boabuiuti 1.
[Ipu KaKOM HAMMEHBLITIEM T CYIIECTBYET TaKas PAcCTaHOBKA~

1. OuyeBnaHoO, n =1, Beab MHaYe Nobas napa yucen AomkHa 6bina 6bl OblTb coeaMHEeHa PEOPOM, YTO HE BbIMNONHEHO Ha
NpUBEAEHHOM PUCYHKE.

2. MokaxeMm, YTo n He MOXET ObITb YeTHbIM: [1yCTb Ha KaKOW-TO BEPLLUMHE Mbl Hanucanu HeyeTHoe Ymcno. Toraa Te 2 BEpLUMHbI,

KOTOpble He coefuHeHbl pebpoM ¢ BbiIbpaHHOM HamMu, 06si3aTenbHO coaepXaT YeTHble Yucna (MOTOMyY YTO MHaye Mexay
CyMMa Hallen BepPLUMHbI N KaKOW-TO U3 3TMX Bblna 6kl YeTHbIM Yncnom). 3aHymepyem pebpa no YacoBOW CTPESIKe, CKaXeM,

YTO Mbl NOCTaBUMNU HEYETHOE YMCIO B BEPLUNHY HOMep 1, Torga 3Ty ABe BEPLUUHbI C YETHLIMU YXUCIaMU UMeKOT HoMmepa 3 U 4.

Toroa BepLUMHA 2 TOXe obsizaTenbHO CoAepXUT HeYeTHOE YMNCIOo, TaK KakK OHa He COeNHEHa C BepLLIVIHOIZ 4, B KOTOpOIZ, KakK

Mbl flokasanu, OOrMKHO 06a3aTenbHO CTOSATb YETHOE YMCO. AHANOMMYHO, BEPLUMHA 5 TOXe 06ATa3enbHO COAEPXKUT HEYETHOE
4yuCro, Be[lb OHA He coeAMHEeHa C BEPLUMHON 3, B KOTOPOW TOXe YEeTHOE Yncno. MToro, BeplunHbl 1, 2 1 5 cogepkaT HeYyeTHble

yncna, a 3 u 4 -- yetTHble. Ho Torga nonyyaeTcs, 4TO CymmMa BEPLUMH 2 U 5 eCTb YETHOE YNCIO Kak CyMMa ABYX HEYETHbIX,
NoaTOMY MEXAy HUMK 0bs3aTenbHO JOIMKHO ObiTb pebpo, a pebpa HeT. MNpoTneopeune. Takke Mbl HE MOXET NOCTaBUTL B

abcontoTHO Bce BepLUMHA TOJbKO YE€THbIE YM1CIla, NOTOMY YTO TOraa niobas napa sepLinH He B3aMMHOMNPOCTa C YETHbIM n, TO

ecTb rpady JosmkeH Obin Obl ObITb NOMHLIM. [10aTOMY N 06513aTENBHO HEYETHOE.

3. MokaxeM, 4TO n He MOXET ObITb NPOCTbIM YncrioM. [Mpegnonoxum, 4To aTo He Tak: [ycTb n = p, rae p -- npocToe. Toraa,
MOCKOMbKY p -- NPOCTOE, CyMMa Kakux-To ABYX Pa3nMYHbIX HaTyparbHble Yncen MoXeT MMeTb 06LimMe agenutenu c p Toraa u
TONbKO TOrga, Korga oHa paBHa p*k, rae k -- HaTypanbHoe (To eCTb Korda cama cymma npocTo Aenutcs Ha p). Onatb

3aHymMepueM BepLUnHbI Mo YacoBom CTpesike. rlyCTb B BepLUMHE 1 CTOUT YUCIO, KOTOPOE AAET OCTAaTOK X (x< p) no MoAyn p.

Kak Mbl BbISICHUNW, BEPLUMHA PAOOM C HEW (BEPLUUHBLI 5 1 2) AOMKHBLI UMETbL OCTaToK (p - X) N0 MOAYro p, YTOOLI CymMa
KaXkgow 13 aTuX BepLUUH ¢ BepumHon 1 6bina KkpaTHa p. A pas BepLUuHa 2 paBHa (p - X) no moaynto p, To oba ee cocega (1 u
3) BOMXKHbI ObITb paBHbl X MO MOAYMIO p, TO €CTb BepLUMHa 3 paBHa BepLunHe 11 paBHa X no Moaynto p. Toraa, npuMeHsas
aHanornmyHoe paccyxgeHue 4518 BepLvHbl 3, nonyyaem, YTo BepLnHbl (2 n 4) pasHbl (p - X) no mogynto p. Ho Torga cymma

BEPLUMH 1 1 4, KOTOpPble paBHbI COOTBETCTBEHHO X U (p -x) N0 Moaynto p obsizaTenbHO AenuTes Ha p, Bedb (x + (p-x) = p = 0 no

MOAYmo p. OTO 3HAYMT, 4YTO BepLmHbI 1 1 4 06a3aTenbHO AOMKHBI BbiTb coeanHeHbl pebpom, a pebpa HeT. MNpoTuBopeyne.
3Ha4nT, n -- COCTaBHOE YNCIIO0.
4. 'toro, n He MoxeT 6bITb 1 (no n.1), 2, 4, 6, 8,10, 12, 14 (kak YeTHbIM Ynucnam), 3, 5, 7, 11, 13 (kak NPOCTbIM YMucnam).




5. OTMeTUM TaKkxke, YTO N He MOXET PaBHATLCA KBaZpaTy NPOCTOro YAcna, Bedb B 3TOM crny4vae paboTaeT Te xe yTBepXaeHus,
YTO M B NYHKTE 3, MBO NO OCTaTKy YMCra B KAKOW-TO BepLUNHE Mbl ByaemM 04HO3Ha4YHO NMOHMMaTb OCTaTKu y cocefen. Takum
obpa3om, n He MOXET paBHATLCA 9 KakK KBaapaTy NPOCTOro Yncna.

6. 3HAYUT, N HE MOXET PaBHATLCA HUKAKOMY HaTyparnbHOMY YMCo, MeHbLlemy 15

7. MocTtpoum npumep ansa n = 15: 3anuwiem B BEPLUNHbLI B YKa3aHHOMY NopsiKe Mo YacosBow cTperke vnicna 1, 2, 3, 21, 59. MNpwn
Takon KoMOuHaumm Yncern TpebyemMoe ycrnoBre gocTaraeTcs

8.OtBeT: 15

KommeHTapwii:




Bonpoc 2
BbinonHeH

Bannos: 20,00
13 20,00

[pu z,y, 2z € (0, 1] maiinre MUHAMATLHOE 3HAYUECHUE BHLIPAYKEHIST

A= (x+2y)vVer+y—zy+ (y+22)Vy+z—yz+(z+2x) vz +x — 2z

Ty +yz + zx

1. Mo HepaBeHCTBY O CpeaHuX: (Xy + yz + zx) <= x"2 + yA2 + z/\2
2. 3HauuT, AaHHOE HaM BbipaxeHue 6onbLUe NNy paBHO APOBKU C TEM Xe YNCIIUTENEM U 3HAMeHaTeneMm, paBHbIM, (x2 + yA2 +
z\2)
3. B 0Ka3aHHbIX OrpaHUYeHUNAX Ha X, y U z BEPHO, YTO (X + 2y) >= (x +y - xy), TaK KaK y >= -xy
4. Torga 1 UCKOMOe BblpaXXeHne >= Takoro BblpaXeHue, KoTopoe Nony4mMTcs NOACTaHOBKOW BMECTO (x+2y) BblpaXeHue sqrt(x +y
- Xy) U @aHanorn4yHo A ABYX OCTarnbHbIX CriaraeMbliX YUCTIUTENS.
5. Torga Bblpa)keHWe, MeHbLLE UM PaBHO JAHHOMY, UMeeT BUA: (sqrt(x +y - xy)A2 + sqrt(y + z - yx)A2 + sqrt(z + x - zx)"2) | (x 2 +
yA2 + z/2). OueHUM JaHHOoe BblpaXKeHue, packpoem KBagpaTt KBaapaTHOro KOpHS
6. Torga B uncnuTene nonyyunm: (x +y - xy +y +z - yx + z + x - zx) = (2x + 2y + 2x - yx - yz - xz)
7. TlockonbKy B 3HamMmeHaTene HavyanbHOro BblpaXXeHUs 6bIno xy + yz + xz, TO BbIHECEM U3 Apobn -(yx-yz-zx)/(xy+yz+xz)
8.Monyunm 2 * (x +y +z) [ (xy +yz + xz) - 1
9. lNocKonbKy Kaxaoe U3 Yncen xy, yz, xz <= KaXxgomy 13 vucen x, y, z (Befb npu yMHOXEHUN MONOXUTENbLHOIO YMcna Ha gpyroe
NONOXWUTENbHOE YMCNO, MeHbLUee 1, pe3ynsTaT MeHbLUE MCXOAHOMo Yncna), To Apobb (x +y +2z) [ (xy + yz + xz) >=1
10. BHaUUT, 2 * (x +y + z) [ (xy + yz + xz) >= 2
N.Torpa2* (x+y+z) [ (xy+yz+xz) -1>=1
12. MNony4aem OLEeHKY CHU3Y UCXOLHOIrO BblpaXeHUsl, paBHYHo 1.
13. OTBeT: 1




KommeHTapwii:




B
onpoc 3 Ha croponax BC u AD pnucamnoro uerbipexyronbuuka ABCD ormeuennt Touku K uw M coor-

BeTcTBenno, npuuem BK : KC = AM : MD. Ha orpeske KM ppibpana takag touka L, 4To
KL : LM = BC : AD. Haiiante orHOImMeHne nyioniaaei TpeyroasankoB AC'L v BDL, ecm n3BecTHO,

BbinonHeH

Bannos: 0,00 n3
20,00

yro AC =pwun BD =q.




KommeHTapwmii:




Bonpoc4 -
Hamypanbﬂoe YHUCJIO X B CUCTEME CHUCICHUA C OCHOBAHUEM T (?“ > 3) uMeeT BHUI ppgq, Ipu4deM g = 2}9.

BbinonHeH . . -
OK&BEL.HOCB, 9TO T-WYHaAd 3allliCh YHCJId 1172 nopencraBjideT coDOl ceMU3HAYHBIN DaJTuHIPOM C TpEeM

Bannos: 0,00 n3
20,00 OTMHAKOBBIMH CPEJTHUMHU TH(MPAMH. (Ha.HHH,ILI)OMOM Ha3bIBAETCA YUCIIO, KOTOPOE YUTACTCA OJJMHAKOBO

cJleBa HAIPABO W CIPaBa HAJIEBO). IIpu Kakux r Takoe BO3MOXKHO?




KommeHTapwii:




Bonpocs

BbinonHeH ,HOCK& m X n (m,n > 5) pa3pe3ana na (l)HI‘ypKH 13 IMeCTH €JHHNUYILIX KBaJAPaTHKOB BHI4 E:H]
Bannos: 15,00 ((bI/II‘ypKIfI MOXHO TTOBOpadYnBaTh U HepeBopa‘lHBaTb). HpH KaKWux m | N TaxKoe BOBMO}KHO?

13 20,00

1. MockonbKy nnowaae MuUrypkn pasHa 6, ToO n*m AOMKHO BbITb KpaTHO 6, MHaYe NPOCTO ocTaeTcst 06pyBOK AOCKM nrowaapko <
6

2. 3aMeTuM, Y4TO y AOCOK n*m 1 m*n BygeT oguHaKoBOe 3aMOLLEeHe C TOYHOCTLIO 10 NOBOPOTa

3. PaccmMoTpuMM HECKOMbKO CriydaeB gefimMocTM n U m Ha 3 n 4

4. 3aMeTUM. YTO 13 ABYX PUTYPOK MOXKHO NOMYYUTb NPSMOYrOfbHUK 3 Ha 4, ecn O4HY NnepeBepHYTb M "BCTaBUTL" B OPYryIO.

5. Ecnu n kpaTHO 3, @ m KpaTHO 4 (UniM HAobOopPOT), TO Takasi Napa BCceraa NOAXOANT, BEAb MOXHO pa3buTb BCIO JOCKY Ha
NPSAMOYrONbHUKN 3Ha4, N NO KpaTHOW 4 CTOPOHE CTaBUTb NPAMOYTOfIbHUKN CTOPOHOW AfMHON 4, a No KpaTHOM TPEM CTOPOHE -
- CTOPOHOW ANUHOM 3.

6. 3ameTum, 4TO ecnm ogHa 13 cTopoH kpaTHa 12 (HOK(3, 4)), To Takasa napa Toxe nogxoguT, Bedb MOXHO B3SiTb APYryto (He
KpaTHYto 12) CTOPOHY, 1 NOMNyYnTb ee ANnHY (MyCTb OHa UMeET ANUHY k) Kak pelleHne B AM0daHTOBOro ypaBHeHNUS 4*a + 3*b
=k, rae a n N -- CKOMNbKO HY>XHO ByaAeT NpAMOYronbHUK 3Ha4 NPUNoOXnTb pas bonbLuen CTOPOHOW N MEHbLLEN CTOPOHOM
COOTBETCTBEHHO. [laHHOe AModhaHTOBO ypaBHEHUS Bcerga uMeeT peLleHus npu k >= 6. Tak Kak BTopas CTOpoHa KpaTtHa 12 n
GonbLlue 5, To oHa >=12. [laBanTe pa3obbem ee Ha 6roku No 12 1 3amMocTUM Kaxabi 6rok otaensHo. [NycTb y Hac ocTancsa
6nok 12 Ha k. Kak onncaHo paHee, Mbl B31IM CKOMbKO-TO B1OKOB 3Ha4 1 CKONbKO-TO BNIOKOB 4Ha 3 1 NPUCHONUKY K NpaBou
rpaHuvue 6nok, Tak, YTobbl NoNyunTb 3Ty ANKHY k. Torga AaBanTe NpPAMOYronbHUKM, KOTOPbIE Mbl MPUCITONITM CTOPOHOM 3,
NMOMOXMM B KONMMYECTBE elle ABYX LUTYK CreBa OT TOro, KOTOpble Mbl y>Ke NMOCTaBunn, Nomy4ymmM ropusoHarnbHY Nonocky 12*3.
A NpAMOYrorbHUKK, KOTOPbIe Mbl MPUCIIONIIN CTOPOHOM 4, Npoaybnupyem crnesa 3 pasa, NonyyYnm ropu3oHTarnbHYH NOMOCKY
12*4. Y Hac aTo nonyuyuTcsa caenatb, notomy 4to HOK(3, 4) kak pa3 Taku 12. Takum 06pasomM Mbl CMOXXEM 3anoCTUTb 6ok 12*k,
a 3aTeM U1 BCKO JOCKY.

7. 3ameTnMm, 4YTO HaM He NoAOoWMAET CryYyan, Korga ogHa U3 CTOPOH KpaTHa 6, a BTopas KpaTHa 2 (XOTb B TakOM clny4dae nnowagb
1 KpaTHa 12), NOCKOrbKY Mbl HE BCEraa CMOXeM AOCTPOUTb BroKku LUMPUHOLO 12, TO €CTb HE CMOXEM MCNOMb30BaThb MUHYNHYO
KOMOMHaumo 6rokoB cTopoHa 3 n 4,

8. 3ameTuM, YTO HaM He NOA4ONAYT HUKaKMe apyrne KOMOMHaLMN n 1 m, NOTOMY YTO TakMe KOMBUHaLMW He Nony4nTCs
3aMOCTUTb NPSAMOYroribHYKaMu 3Ha4, a Nobyro JOCKY, KOTOPblE MOXHO 3aMOCTUTb XOTb KakK-TO UCXOOHbIMW courypkamu,
MOXOH 3aMOCTUTb U NPAMOYTONbHUKMN 3Ha4.

9. OTBeT: NMBO OAHO U3 YMcen n, m KPaTHO 3, a Apyroe KpaTHO YeTbipeM, NGO e MUHUMYM OOHO M3 3TUX YMCEN KPaTHO 12.




KommeHTapui:
[MyHKT 7 He 0B6OCHOBaH.

OPEALIOAYWWA AKT. SNEMEHT CNEOYOUWWA AKT. SNEMEHT
BapuaHTt 27 BapuaHt 17

« >


https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1390&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1250&forceview=1

