TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012216701 0l2216701

noHeaenbHuK, 14 ®epanbs 2022, 10:22
3aBepLueHo

noHegensHuK, 14 ®espanb 2022, 14:05
3 4ac. 42 MuH.

79 13100

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 3aKknounTenbHOro atana cocTouT U3 4 3agad. PelweHne kaxxgon sagaydm 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=41607&course=2082

Bonpoc 1
BbinonHeH

Bannos: 10 13
10

Hekoropsbtii TpeyrojibHUK pa3pesasiil Ha [dATh MAaJEHbKUX TPEYrOJIbHUKOB TaK, Kak II0Ka3zaHo Ha puc. 1.
Moriu Jit 11pu 3TOM BCE IISITh MAJIEHBKUX TPEYTOJbHUKOB OKA3aThCs PABHBIMU

Puc. 1

OTBeT: ga.
bynoem nokasbiBaTb Kak ero ctpoutb. Hapucyem otpesok BH. [lanblie Hapucyem A, Takyto yto AH nepnenaukynspHo BH, AH = BH /
2.

Myctb M - cepegmHa BH

Myctb yron ABH = anbda, Torga yron BAH = 90 - anbda. Otmetum C, 4. C B Apyromr nonynnockocTn otTHocuternsHo BH ot A, C Ha
npsamon AH n yron ABC = 90. lNMoctpoum K, T.4. KH = BH 1 K Ha oTpeske HC. MocTtpoum L, T.4. yron HKL = 90 n L Ha oTpeske BC.
3ameTnm paBeHCTBO TpeyronbHukoB MHK n AHB no 2 katetam. 3HaunT, yron MKH = anbda, N0 paBeHCTBY TPEyrofibHUKOB, a
3HaumT yron MKL = 90 - anbda. Tk LK napannensHo MH(BH), 3HauuT yrnbl LBM = CLK kak cooTBeTcTBEHHbIE. TK yrnbl CLK n LKM kak
HakpecT nexauwue => BC napannensHo MK. 3HaunTt, BLKM - napannenorpamm(LK napannensHo BM no noctpoeHuto Toukm L, a BL
napannernsHo MK Mmbl Tonbko 4To gokasanu). Toraa TpeyronbHukM BML n MHK paBHbl no 1 npuaHaky(BM = MH, yron MBL = yron
HMK, BL = MK) => yron BML = 90(MHK = 90 n paBeHCTBO TpeyronbHukoB) => ML napannensHo HK => MLHK - napannenorpamm(ML
napannensHo HK 1 MH napannenbsHo LK), 3HauunT, LK = MH => TpeyronbHuku LKC = MHK no 2 npusHaky(yron KLC = yron HMK, LK =
MH, yron MHK = yron LKC = 90)

Hokaszanu, yto AHB = MHK = BML = LKC, ocTanocb fokasaTb, YTO BCE 3TW TpeerofibHMKK paBHbl TpeyronbHuky LMK, aTo npaeaa, TK
LMK = HKM(no 3 npuaHaky, ML = HK(Tk MLKH - napannenorpamm), HM = LK(Tk MLKH - napannenorpamm), MK - o6was)

|_|OJ'Iy‘-II/IJ'IOCb, YTO Mbl NOCTPOUITN Takou TPEYroribHUK 1 pa36VIJ'IVI €ro Ha Takume 5 paBHbIX TPEYroribHNUKOB




Be3 umenun.png

KommeHTapwii:



https://talant.spbu.ru/moodle/pluginfile.php/122707/question/response_attachments/44750/2/881743/%D0%91%D0%B5%D0%B7%20%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8.png?forcedownload=1

Bonpoc 2
BbinonHeH

Bbannos: 49 u3
50

Ha xapruiike napucoBano HECKOJILKO KPYZKOUYKOB, COeJIMHEHHBbIX oTpe3kamu. Kocra soidbupaer nary-
paJibHOC YHCJIO T U DacCTaBJIdeT B KPY2KO4YKaX pa3/IMYHbIC HaTypaJbHbIC YUC/Ia, HE IIPEBOCXO/LAITNAC T,
Tak, L1'1‘06]31. IJId BCeX IIoCTaBJICHHBIX MM YlCeEJI BBIIIOJJIHAJIOCH CBOWMCTBO: €CAU YUCAQ 4 U b COBC)’ULHBHM om-
PEZKOM, O Pa3Hocmyv a — b doascna 6bims 63aUMHO NPOCING € N, G ECAU HE COCJUHENDL, MO YUCAL & — b
u n doadcisl umems 06wul namypasvnuli desumens, boavwut 1. Hanmpumep, /i KADTUHKA Ha pUc. 2
Kocrd B3s1 n = 45 u nogodpat HOAXOIANIYI0 PACCTAHOBKY — OHa IIOKa3aHa Ha PUc. 3.

Puc. 2 Puc. 3 Puc. 4

a) IIpu kakoM HauMeHbleM 7. cymecTByer TpebyeMasd PacCTaHOBKa TUCE HAa pUC. 27

6) MOzKHO JI PACCTABUTDL YUC/Ia B KPYKOUKax Ha puc. 4 upu n = 257

B) MoXKHO J1 paccTaBUTDL IHC/IA B KPy2KOUKax Ha puc. 4 upu n = 397

r) IIpu KaKOM HAUMEHBILEM 7t CYIIECTBYCT PACCTAHOBKA YHCE/ B KPYXKOUKaxX Ha puc. 47

CTouT ckasaTb, 4YTO ecnu s yr|0Tpe6nm0 CINoBO MOAYIb Pa3HOCTU, TO Ha AENUTENN 3TO HEe BJITUAET, TK HNCI1O NPOCTO MEHAET 3HaK, a
3HaA4YNT, Ha B3aMMHO MPOCTOTY 3TO HE BJIINAET

a) OTBeT: 4
npumep Ha 4:1234,1 2

4 3. Y12 wmoaynb pasHocT =1,y 2 3 Mmogyrnb pasHocTu =1, Mexay 3 4 Moaynb pasHocTh =1, Mexay 14 moaynb
pasHocTu = 3; 11 3 B3aMMHO NpPOCTbI C 4. A Mexay anaroHanamun 13 1 2 4 Moaynu pasHocTu - 2 1 2. OHK UMeLoT ¢ 4 obLmin
HaTypasrbHbIN genuTens 2.

OLIeHKa: T.K. B 4 KpY>KOYKax pasfnuyHble HaTyparbHble YNCNa, 3HAYUT n >= 4.

©) 3ameTnm, 4To 25 AennTcsa Tonbko Ha 1, 5, 25. 1 He cuMTaeTCs, 3HAYUT eCnn y Hac pacCcTaHoOBKa a b ¢ d e, TO pa3HOCTU Ha
anaroHansax(a-d,a-c e-b, e - c 1 TO) AOIMKHBI AENUTCA Ha 5 nnu 25, TK HE COeAMHEHbI ; 0QHAKO HanbonbLUEe YNCI0, KOTOPOE Mbl
MOXEeM NCNoNb30BaTh = 25, a HauMeHbLLee = 1, a 3Ha4YUT HanboNbLUMA MOAYIb PA3HOCTU PaBeH 24, 3HAYUT Ha 25 AennTcs He
MOXET, TK 0 NONY4YnTb HE MOXEM, TK BCE YMCria pasfimyHble. 3HaAYUT MOLYNN Pa3HOCTU Ha AnaroHansax genaTtcs Ha 5. Torga B Hawlen
paccTtaHoBKe abcde a - d genutca Ha 5 n a - e genutca Ha 5 => d 1 e cpaBHUMbI MO MOAynto 5. A 3HaunT d - e genuTes Ha 5, ogHako
OHUW COeanHeHbI pebpoM, HO pasHOCTb B3aMMHO npocTa ¢ 25 1?

OTBeT: HeT
PS.

Mbl npeanorioXurin, 4To Takasd pacCTaHOBKa €CTb, a NOTOM MOoJTy4HuIin npoTneope4Humne




B) OTBET: HET

3ameTum, 4To y 39 AOCTUKUMBIX(HAWMMKN Pa3HOCTAMKN) AenuTenen He paBHbIX eanHuLe poBHO 2(3 1 13); 39 He gocTuraeTcs, no
TeM e NpUYnHaMm, 4YTO U B NyHKTEe 6 He gocTuranock 25. Npeanonoxmm, 4To Takas paccTaHoBKa Hawnack. [MycTb 3To paccTtaHoBKa
abcde.

3ameTunm, 4To d 1 e HEe CpaBHMMbI MO MOAYNHIO0 3 1 13, HO KaKoe-TO U3 HUX CPABHUMO C a MO MOAYIIO 3 1 Apyroe CpaBHUMO C a Mo
Moaynto 13, TK a u d He coeMHEHLI U a U e He coeauHeHbl. HYO a cpaBHMMO € ¢ N0 MOAYIMHO 3, 1 a CPaBHUMO € d No mogyrto 13.
lMpogenaem TO e caMoe, HO BMECTO a byaeT b. Temu xxe paccykgeHnsamy nonyynm, 4to nmodo d, nnbo e cpaBHMMO C b No moaymnto
3 n gpyroe cpaBHUMO ¢ b no moagynto 13. 3ameTnm, 4To ecnu d cpaBHUMO € b No moaynto 13, TO a cpaBHMMO ¢ d Mo moayrnto 13 n b
CpaBHMMO C d No Moaysnto 13, HO a 1 b He MOryT ObITb CPaBHUMbIMW MO MOAYIHO 13, TK OHN COEAMHEHbI M PA3HOCTb B3aMMHO NpocTa
¢ 39. 3HaunT d cpaBHMMO C b no moaynto 3. 3HauuT e cpaBHMMO ¢ b no moaynto 13. MNpogenaem To e camoe, TONbKO BMECTO b
Tenepb c. TemMn Xe pacCy>XaeHUAMIN Nory4YnM, 4To nMbo a NGO e CpaBHMMO C ¢ MO MOAYIO 13 a Apyroe CpaBHUMO C ¢ MO MOAYIHO
3.04HaKo Mbl 3HAeM, YTO a CPaABHMMO C ¢ MO MOAYIIO 3, 3HAYUT e CPaBHMMO C ¢ MO MOAYIH0 13, HO Mbl 3HAEM YTO e CPaBHMMO C b Mo
Moaynto 13. A 3Ha4uT, 4YTO b 1 ¢ cpaBHUMbI NO MOAYMO 13, @ 3HAYUT 1 Pa3HOCTb HE B3aMMHO npocTa ¢ 39 1?

r) OteeT: 105

Mpumep: 16 102 41 417

105=3*5*7, T.e. 4OCTATOYHO A0OKa3aTb, YTO YMCa B3aMMHO MPOCTbI/AenaTcs ¢/Ha ogHo n3 3, 5, 7

41-16 = 25, obwmn genntens 5

16 - 4 =12, oOWMM genutens 3

102 - 4 = 98, oOwWwmK genutens 7

102 - 17 = 85, oOLwwuni genutens 5

41 -17 = 24, obwmi genutens 3

£ nokasan, YTo He coeanHEHHbIE UMEIOT ObLLMIA AenuTenb, Tenepb NoKaXeM, YTO COeAMHEHHbIE B3aUMHO NPOCThI
17 -16 =1

102 -16=86 =2 * 43 He genUTCA HU Ha 3, HW Ha 5, HU Ha 7

102 - 41 = 61 He gennuTcss HW Ha 3, HW Ha 5, HM Ha 7

41 -4 =37 He gennutcsa HUW Ha 3, HUW Ha 5, HW Ha 7

17 - 4 =13 He pennuTca HM Ha 3, HW HaA 5, HW Ha 7

OueHka:

Y n AOMXKHO ObITb >= 3 NPOCTbIX AENUTENS, MHa4Ye Noy4YUTCs NPOTUBOPEYME KaK B MYHKTE B)

Ecnu a gokaxy, 4To n He KpaTHO 2, TO 51 JOKaXy NYHKT, Beapb 3, 5, 7 - 3 cneayrowmx MUHUMasnbHbIX NPOCTbIX
Ocrtarnocb gokasaTb, YTO n HEYETHO

MycTb OHO YeTHO. Bcero MecT Anst pacnonoXeHus YNCEN HEYETHO, 3HAYUT YMCEN KaKoW-TO YETHOCTM cpean Hux byaet Gonblue, a TK
OHW pacronoXeHbl MO KPyry, 3HAa4YUT, YTO ByayT 2 COCEQHUX YMCIa C OAMHAKOBOW YETHOCTbLIO, X pasHOCTb ByaeT YeTHa, oaHaKo
pPa3HOCTb AOMKHa OblTb B3AUMHO NPOCTA, HO Y HUX eCTb O0Wni genutens 2 1?







Bonpoc 3
BbinonHeH

Bannos: 10 13
10

Ha jocke nanucano 2021 munycos. [lers n Baca urpaitor B Takyio urpy. Xoji COCTOUT B TOM, YTO MOZKHO
OJIMH MHUHYC 3aMEHUTL HA IUIOC, OO0 cTepeTh OJMH ILIIOC U OJUH MUHYC, JIM0OO JBa MUHYCA 3aMEHUTL Ha
TpH 1woca. XogdT 10 ouepe/u, nepBbiM xoaut [leTs, npourpeiBaer Tor, KTO HEe MOXKeT clenars xoa. Kro
BBIUTPAET TIPH [TPABUJILHON urpe’

BoivrpoiBaet NeTta. 3ameTym, 4TO 3a OQUH XO4 KONIMYECTBO MUHYCOB M NIOCOB NNG0o -1 +1; -1 -1; -2 +3. MNepBbIM xoaom leTs cTupaet
2 MUHYyCa Ha 3 nnca, TeM cambiM ocTaBnsasa 2019 MuHycoB. 3ameTum, 4To 2019 genutca Ha 3, TK2 + 0 + 1+ 9 =12 genutcs Ha 3 =>
2019 penutca Ha 3. [Janblue Ha xopa -1+ 1 oTBeyaem -2 +3, Ha xof -1 -1 oTBe4yaem -2 +3, Ha xof -2 +3 oTBeyaem -1 +1. 3ameTum, 4YTo
nocre Hallero xoga KonmyecTBO MUHYCOB Kaxabl pa3 ymMeHbLlaeTcs Ha 3, a Tk 2019 genutcda Ha 3 MMEHHO MOCe Hallero xoaa
3aKoHUUTCA Urpa(Tk urpa 3akaHumBaeTcd korga octaerca 0 MyvHycoB). OcTaeTcd AokasaTb TOMbKO TO, YTO Mbl MOXeEM AenaTb Takme
xoabl. Korga Mbl He MOXXeM OTBETUTb XOAOM MO HalleMy nnaHy? 1) Korga He XxBaTaeT MUHYCOB. Takoe HEBO3MOXHO, TK nocre
Kaxgoro NeTnHoro xoga ocTtaeTcsl KonmM4yecTBO MUHYCOB KpaTHoe 3. Ho 3a Xxo4 MOXHO YMEHbLUNTbL MakCUMyM Ha 2, 3Ha4uT nocre
nocne xoga Bacwu, ecnv OH yMeHbLUaeT MUHYCbI Ha 1, OCTaAHEeTCS >= 2 MUHYCA, Yero HaM JOCTaTOYHO, eCIY YMEHbLUAET MUHYCbI Ha
2, TO OCTaHeTcs >= T MMHYC, Yero Ham TOXe AOCTaTOYHO. 2) HE XBaTaEeT MNICOB. Takoe ToXe HEBO3MOXHO, TK XoAbl eTn TonbKo
yBENN4YMBatoT KONMYECTBO NIHOCOB, a rpaHuLbl 60MbLUEe KOTOPOWN HEMb3s YBENNYMBATL MITHOCHI HET.

Mbl nokasanu, YTo Xogamu, KOTopble TOYHO MOXHO COBepLUUTL [1eTst He NpourpaeT, a TK HUYbK He ObIBaeT B 3TOW Urpe, Toraa
Bblvrpaet lMNMeTta(BbinrpbiBaet TOT Nocre xo4a KOToporo octaetcd 0 MMHYCOB, a Mbl JoKasanu, 4To nocrne Bacu 0 octaTbca He
MOXET)




KommeHTapwii:




Bonpoc4
BbiNonHeH a) meerca Gosbiasg KoMmmanus Jiojieli — 6osbine 100 1esoBek, B KOTOPOil HEKOTOPBIE JIIOJH JIPYZKAT.
Bannos: 10 s Bepno /1, 9T0 KaxKJIyio TaKyio KOMIIAHUIO MOYKHO Pa30UTh Ha JIBE TPYIIILI «IPYKECTBECHHBIM CIIOCODOM»,
30 T.€. Tak, 9TOObI y KayKJI0T0 YesIoBeKa Jpy3eil B cBoeil rpynme Obu1o Oosbine mubo paBHo, YeM Jpy3eil B

HPOTHBOIIOJIOKHOI rpyiie?

6) okazkure, 4TO KazK/[yI0 KOMIIAHUIO, B KOTOPYIO BXxoauT 2022 1YesioBeka, MOKHO pasbuTs Ha 15 rpyiir
«HEJIPYZKECTBEHHBIM CIIOCOOOM», T. €. TaK, 9T0Obl V KayKJIOro Ye0BeKa KOJIUIeCTBO JIpy3eit B cBoelt rpytime
coctaBisio He bosiee 1/15 or obimero quciia ero Jipya3ei.

a) OTBeT: HeT
Bosbmem Komnanuio n3 101 YenoBeka, rae BCe ApYyKaT CO BCEMM, ECNU Mbl pa3obbeM Ha ABE rpynmnbl, TO B KAKOK-TO rpynne Oyaet

Gonblie nogen. Nyctb B MeHbLlen n, Torga B 6onblien 101 - n, npuyem n <= 50. Toraa no6or YenoBek U3 MeHbLUEN KOMMAaHUN
OPYXUT C n - 1 4YernoBekoM U3 cBOeK rpynnbl 1 ¢ 101 - n U3 NPOTUBOMNOMOXKHOW rpynnbl. 3amMeTum, 4Ton-1<101-n, TKn -1 <=49

101 - n>=51

1?

©) Pazobbem Ha 15 rpynn, B Kakgon ua Kotopbix He bornee 135 nogen(mbl Tak MOXeMm, NoTomy 4To 135 * 15 = 2025 > 2022). 3ameTum,
YTO y Kaxkgoro vernoseka He 6onee 2021 3HaKOMbIX(KONMYECTBO BCeX Ntoaen - 1).

B kaxxgon rpynne y yenoseka <= 134 3HaKOMbIX(TK cam € cOBOM YenoBeK APYXUTb HE MOXET). Mbl XOTUM foKa3aTbk, YTO 3TO <= 1/15
BCeX ero 3HakomblIx. [2021/15] = 135.

134 <=135, a 3Ha4nT y Kaxxgoro verioseka He 6onee 1/15 Bcex ero gpysen.
uTtn




KommeHTapuii:
a) 10

6) 0

NPEOLIAYWWW AKT. SNEMEHT CINEOYKOWNNA AKT. QIEMEHT
BapuaHTt 11 3aknouuTenbHbIn 9Tan - MatemaTuka 6-7 21/22 (CKPbITbIN)

« »
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