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Bonpoc MHd)O

OgpopmrieHue peweHuli 3adaq OOMKHO Bbimb MOMHBIM M.e. co0epxxamb 6ce rMPoMeXymoyHbie amarnbl. (Omeem 6e3 peweHus He
3ac4yumblieaemcsi.)

[pu oghopmneHuu 3aday ro rnpoepamMmMmupoO8aHuLo:
1) ucnonb3yromces a3biku C/C++, Pascal, Basic Fortran m.e. 93bIKU He UMeroujue 8CMPOEHHbIX QbyHKUUU;,
2) npoepamma OomKHa cooepxkamb KOMMeHmapuu, obrneayarowjue noHUMaHue 102uxku pabomsi npozpammai,

3) npedsapumeribHoe mecmupogaHue fnpogpamMm Uau Ux KOMAUAayusi He npedycMompeHbl (3aryck MOCMOPOHHUX fpo2paMm MoXem
CrposoyUpo8amb agsmomMamu4eckoe 3akpbimue onummnuadsbl 6e3 803MOXHOCMU ee MPOOOHKEeHUS)!

[pu He 8binonHeHUU daHHbIX ycriosud barnbi 6yOym CHUMambCs.

PeweHue bl Moxeme ogopmums 08yMsi criocobamu:
A) 8 none 0ns omeema — ¢hyHKUUoHan aHanoaudyeH Word u noseonssiem egodume ¢hopMyribl;

b) Ha nucme 6ymaau - ¢ nocnedyrowum ghomozpagpuposaHueM, hopmuposaHuem e0UHO20 MHO20CmpaHUYHO20 ¢halina u danbHelwas e2o
3aepy3ka 8 cucmemy (npasusia oghopMsIeHUS - 8 KOHUEe cmpaHuybkl! m.e. nocse kpatiHel 3ada4ul)

Bo spewms onumnuadsbi doryckaemcs 0OHOKpamHbIl 8b1X00 (Yepe3 yac riocsie Hadana onumnuaodsbl) no Heobxooumocmu. st samoao Hado
Harucame 8 Yyam rpoKmMopy ¢hpasy «8bIxo0 ...» U ykazamb epemMsi. K0amb omeema rnpokmopa He Hado! [locne so3gpauwieHust HA00 mak e
Harucamse «8038palieHue...» U yKasamb 8peMsl.

B criyyae 803HUKHOBEHUSI MEXHUYECKUX 80IMPOCO8 OriepamusHoO nuwume 8 4am sawemy rnpokmopy. Bornpocs, cesidaHHbIe ¢ ycrnosuem u
peweHuem 3adad, He obcyxxdaromcs!

XKenaewm ycrniewHozo npoxoxoeHus Onummnuadsl!
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NcTopua otBeToB

War Bpems OencrtBue CocTtosiHne
1 19/02/23, 11:07 Havano

2 19/02/23, 14:53 lMpocmoTpeHo

3 19/02/23, 14:54 MonbITKa 3aBepLieHa
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NEPMOANYECKAS CUCTEMA XUMWUYECKUX SNEMEHTOB
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2 19/02/23, 14:53 MpocmoTpeHo

3 19/02/23, 14:54 MonbiTKa 3aBepLueHa
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Bonpoc 1
BbinonHeH

bannos: 4 n3 6
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3agada 1

JIBa OHCKa, paJHychl KOTOPBIX 5 CM H 3 CM, PacIoI0KeHbl OJHH Hal IPYTHM
HapaliIelbHO OPYT OpyTry. IIpH 3TOM paccTOAHHE MEXKIY OCAMH, [IPOXOIANTHMH
MepPIeHIHKYISPHO [OBEPXHOCTAM JTHCKOB Yepe3 HX IIeHTPBI, cocTaBlAeT 4 cM (Ha
pHcyHKe 3T0 miHHA oTpeska 0,0,). B ofoHX IHCKAX MPOCBEPIHIH HACKBO3b
HeGomemoe otBepetHe H Tak, uto O,H = 2v/3 em, a O,H = 2 oM. B HekoTopsIit
MOMEHT BpeMeHH Ha4daloch PaBHOMEPHOE BpallleHHe KAXKI0T0 H3 JHCKOB BOKPYT
HNepHeHIHKYIAPHOH OCH, IPOXOIAmeH depes IEHTP OHCKA. YITIOBBIE CKOPOCTH
BpallleHHA JTHCKA ¢ HeHTpoM B O, H aHcka ¢ teHTpoM B O, paBHEI 10 o0/MHH H 4
00/MHH coOoTBeTcTBeHHO. HampapieHHe BpamleHHs O0OOHX IHCKOB — IIPOTHB
JacoBOH cTpenkH. HafaHTe Bce MOMEHTBI BpeMeHH. Korjga o0a OTBEpCTHA B
IHCKaxX OyIyT CHOBA COBIIANATh.

/" H !
L o, "0,
\ e
™, A

Bo Bpemsi BpallleHUsi AUCKOB OTBEPCTUSI OMMCHLIBAOT OKPYXXHOCTHW, KOTOPLIE NEPECEKanTCs B 2 ToUKax - H U cuMMeTpuyHast el OTHOCUTENBHO
0,0,.
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HaszoBém 2yto Touky H'

B TpeyronbHuke OHO, BbinonHsieTca Teopema Mudparopa 040, = V(O;H? + O,H?) = V(12 cm? + (2 cm)?)

CnepoBatenbHo yron O;HO, - npamon

T. k. B npaAMoyronbHOM TpeyronbHuke O1HO, kateT O>H paBeH nonoBuHe rmnoTeHy3bl 010,

yron HO10; paBeH 30 rpagycam, a yron HO,0Oq cOOTBETCTBEHHO paBeH 60 rpagycam

T. k. H n H' cummeTpuyHbl oTHocutensHo O,0,, yron HO;H' paBeH 60 rpagycam, 4To coctaBnsaeT 1/6 o6,

a yron yron HO,H' - 120 rpagycam, 4to coctaenset 1/3 06,

MonHbIn 060poT Anck ¢ ueHTpoMm B O; coBepluaet 3a 1/(10 06/MuH) = 0,1 MUH =6 C

MonHbIN 060poT Anck ¢ LueHTpoMm B O; coBepLuaeT 3a 1/(4 06/MuH) = 0,25 MnH =15 ¢

MycTb oTBEPCTMSA coBnanu, Haxoasicb B Todke H

Bpewms, nowepulee ¢ Hayana BpaweHua t=6 ¢ * n=15 ¢ * m; rge n n m - HeoTpULATENbHbIE LIENble YMcna
2¢c*n=5c*m

n =5k n m = 2k; rge k - HeoTpuuaTenbHoe Lenoe Yncno

t=6c* 5k =30k c

MycTb oTBEpPCTUSI coBNanu, Haxogsck B Touke H'
Bpewms, nowealuee ¢ Havana BpaweHna t=6c*n+6¢c/ 6 =15c* m +15c/ 3; rae n U m - HeoTpuuaTenbHbIE LiENble Ynucna
6c*n+1c=15c*m+ 5¢c
6c*n=15¢c*m+4c
T.e.nmod15=4
Onan=06nmod15=0
n=16nmod15=6
n=26nmod15 =12
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n=36nmod15 =3
n=46nmod15 =9
n=>56n mod15 =0 - ocTaTtku Ha4anu, NOBTOPSATLCH, LMK 3aMKHYrCS

CnepnoBatenbHO, OTBEPCTUS HUKOIAa He COBMaayT, HaXoOsaCh B To4Yke H'

OtBeT: 30k ¢ ansa ntoboro uenoro HeoTpuuartensHoro k

KommeHTapumn:

1) lNpu Haxox0eHUU MOMEHMO8 8peMeHU, kKoeda omeepcmus cosrnadarom 8 moyke H, yyacmHuK He y4eri, 4mo o ycrio8uro OUCKU epaujaromcesi
8 00HY U my Xe CmMOPOHY rpomues Yyacosol cmpesiku (y He2o paccMompeH criydad, koeda QucKu spaujaromcsi Hagcmpedy Opye opyeay).
[Moamowmy 0na ducka ¢ ueHmpom 8 moyke O_1 MOMeHmbI nonadaHusi omeepcmusi 8 MoYKy H'3anucbigaromcs He 8 sude 6n + 6/6, KaK y
y4yacmHuka, a Kak 6n + 6(5/6). 3mo 0aem 8 umoze mo, Ymo 8 moyke H' omeepcmusi cogrnadarom 8 MOMeHmkbI t = 5 + 30n cekyHO, 20e n - yernoe
HeompuyameribHOe YucrIo.

2) lNpasursbHO nonyyeHa mMoribKO o/108UHa omeema.

Wmoeo: 4 6anna.
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NcTopua otBeToB

War Bpewms

|—

19/02/23,
11:07

IN

19/02/23,
14:53

W

19/02/23,
14:54

4 11/03/23,
09:41

OencrtBue CocTosiHue

Hauano [Moka HeT
oTBETa

CoxpaHeHo: Bo Bpems BpalleHNst ANCKOB OTBEPCTUS OMNUCBLIBAKOT OKPYXXHOCTU, KOTOpPbIE OtBer

nepecekarTcs B 2 Toukax - H u cummeTpuyHas e oTHocuTenbHo O102. HaszoBém 2yto Touky H' coxpaHeH
B TpeyronbHuke OTHO2 BhinonHaeTca Teopema Mudparopa 0102 = V(O1H2 + O2H2) = V((12
cm2 + (2 cm)2) CnepoatenbHo yron OTHO2 - npamon T. K. B IpsIMOYrOSfibHOM TPEYrofbHUKE
O1HO2 kateT O2H paBeH nonosuHe rmnoteHy3sbl 0102, yron HO102 paeeH 30 rpagycawm, a
yron HO201 cooTBeTCTBEHHO paBeH 60 rpagycam T. k. H 1 H' cMMMeTpUYHbI OTHOCUTENBHO
0102, yron HO1TH' paBeH 60 rpagycam, 4To cocTaBnsieT 1/6 06, a yron yron HO2H' - 120
rpagycam, 4Yto coctasnset 1/3 06, MNonHbIn 060poT Anck ¢ ueHTpom B O1 coBepluaet 3a 1/(10
06/MuH) = 0,1 MMH = 6 ¢ lMonHbIN 06opoT guck ¢ ueHTpom B O1 coBepLuaeT 3a 1/(4 06/MuH) =
0,25 muH =15 ¢ MNycTb 0TBEPCTMA coBNanun, Haxogsachb B Touke H Bpems, nowealee ¢ Havyana
BpaweHnsa t=6 c * n=15c* m; rae n n m - HeoTpuLaTenbHble Uenble Ymcrna2c*n=5c*mn
= 5k n m = 2k; rae k - HeoTpuuaTenebHoe Lenoe ymcro t = 6¢ * 5k = 30k ¢ MNycTb oTBEpPCTUSA
coBnanu, Haxogsicek B Touke H' Bpems, noweguwee ¢ Havana BpaweHusit=6c*n+6c/6=15c
*m +15c/ 3; rae n n m - HeoTpuLaTesnbHble uenble ymcrna 6 c*n+1c=15c*m+5c6c*n=15
c*m+4cT.eenmod15=40nan=06nmod15=0 n=16nmod15=6 n=26n mod
15 =12 n=36nmod15 =3 n=46nmod15 =9 n=56nmod15 =0 - ocTatku
Hayanu, NOBTOPATLCH, UMK 3amkHyncs CnegoBaTenbHO, OTBEPCTMS HUKOr4a He coBNaayT,
Haxogscb B Touke H' OTBeT: 30k ¢ ans ntoboro Lenoro HeoTpuuaTenbHoro k

MonbiTka 3aBepLueHa BbinonHeH

OueHeHo BpYU4HYI0 Ha 4 co creayowmmM komMmeHTapuem: _1) Mpu HaxoXXAeHU MOMEHTOB BbinonHeH
BpeMeHM, Koraa oTBepCcTUsl COBNafaloT B Touke H', y4acTHUK He y4er, 4TO No yCcroBuio

AUCKM BpaLLalOTCA B O4HY U TY XKe CTOPOHY NPOTUB YacoBOM CTperku (y Hero

paccMoTpeH crny4au, ..

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=118609

Bannbl

16/34


https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=118609&slot=4&step=0
https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=118609&slot=4&step=1
https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=118609&slot=4&step=2

26.04.2023, 19:52 2022 - "UnxeHepHble cuctembl” 10-11 knacce, (cvHan): NpocMoTp MOMbITKM

Bonpoc 2
BbinonHeH

bannos: 0 u3 6

3agadva 2

KonH4ecTBaPOTOHOR. BXOIAIIHX B COCTAB MOMEKYI BemecTE A. B.C HD.
OTHOCATCA KAK 1:8:8:17 COOTBETCTBEHHO. /(114 3THX BEIIECTE H3IBECTHEI

CTIeAYIONIHE PeaKIlHH:
A+B=E

A+ C=F
A+D=G
B+C=H+F
B+D=1

B+F=1J
B+G=K

Taxxe H3BecTHO. 94T0 C H D He pearHpyIOT APYT ¢ APYroM. CXeMbl peaKiIHH
[PEICTaBIeHE] 03 K03 (HIHEeHTOB. [IpeanoskHTe GopMyIbl BemecTB A — K. H
3AIHINHTE YPABHEHHA YKAa3aHHBIX PEaKIHH H YCIOBHA HX NPOTEKAHHA /14 3THX
BEIIIECTB.

HeT pelweHus
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KommeHTapum:
HeT peLleHus

NcTopua oteBeToB

War Bpems HencTtBune

|—

19/02/23, 11:07 Hayano

2 19/02/23, 14:53 CoxpaHeHo: HeT pelueHus
3 19/02/23, 14:54 MNonbiTka 3aBepLueHa
4 11/03/23, 09:41 OueHeHO Bpy4Hyto Ha 0 co crneayoWMM KOMMEHTapUeM: HeT peLueHust

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=118609

CocTosiHMe Bannbl

[Noka HeT oTBeTa

OTBeT coxpaHeH

BbinonHeH

BbinonHeH 0

18/34
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Bonpoc 3
BbinonHeH

bannos: 5 13 6
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Jagada 3

OIHHM H3 OCHOBHBEIX CIIOCOGOB CBAapKH PelThCOBR ABIASTCA TEPMHTHAA CBApKA.
TepmHTHaA cBapka — cmoco0 CBapKH, IPH KOTOPOM 7 HArpeeBa MeTania
HCIIONTB3YeTCA TEPMHT, COCTOSANTHE H? MOPOINK00Opa3HOH cMecH MeTaTTHIECKOT 0
ATIOMHHHA H JKele3HoH oxaiHHel. CoeIHHAEMBIE JeTalH 3a(OpMOBBIBAIOT
OTHEYIIOPHEIM  MaTepHATIOM, IOJOIPEBalOT, MeCI0 CBAapKH  3aTHBAKOT
pacIlIaBIeHHBIM TEPMHTOM, KOTOPBIH MpPEIBapHIENBHO 3aKHIarT. JKHIKOe
JKee30, CIUTABIAACE C OCHOBHBIM METAZIOM, JaéT IPOYHOE COeTHHEHHE.

OIHAKO. BO3MOMKHO [IPHMEHEHHE H OPYIHX COCTaBOB. 3 [IpedI0ACHHBIX
BAPDHAHTOB BBIﬁepHTe CMeECEh. Uﬁﬂaﬂmm}m HaHOOJIBIIHM COOTHOIIEHHEM TeILTOTEI
CrOopPaHHA CMECH.'“MaCC},f CMECH.

A) Al + Fe;O5

B) Zn + Fey03

B) Si+ FexO3

I') Ca + FexO3

JD) Ti+ FeyOs
BemecTBo AH® o5p. 208 KJ[AE/MOIIB

FeiOs -522
AlO; -1602
Zn0O -350.6
Si0, -903.5
CaO -635

TiO; -033

A) 2Al + Fe203 = A|203 + 2Fe
1602 k[x/monb - 822 k[hk/monb = 780 k[x/Monb - TENNOTA, BblAENMBLUAACS B pe3ynbrarte peakumm

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=118609
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780 k[x/monb [ (2 * 27 r/monb + 2 * 56 r/monb + 3 * 16 r/monb) = 3,6 KK/ - yaenbHasi Tennota cropaHus
B) 3Zn + Fe;05 =3Zn0 + 2Fe

3 *350,6 k[x/Mornb - 822 k[x/monb = 229,8 k[Ix/MOnb - TENNoTa, BbiAENUBLLASACA B pe3ynbrate peakumm
229,8 k[x/monb |/ (3 * 65 r/monb + 2 * 56 r/Mmonb + 3 * 16 r/monb) < 3,6 KOX/r

B) 3Si + 2Fe;03 = 3SiO; + 4Fe

3 *903,5 k[bx/Monb - 2 * 822 k[x/monb = 1066,5 k[)k/MonNb - TENMOTA, BblAENMBLUAACA B pe3ynbraTe peakumm
1066,5 kx/monb [ (3 * 28 r/monb + 2 * (2 * 56 r/Monb + 3 * 16 r/monb)) = 2,6 KX/r < 3,6 KOX/r

IN) 3Ca + Fe;0O3 = 3Ca0 + 2Fe

3 * 635 k[x/mMonb - 822 k[x/Mornb = 1083 k[k/MOnb - TENNOTa, BbIAENUBLLASACA B pe3yribrate peakumm
1083 k[x/monb [ (3 * 40 r/monb + 2 * 56 r/monb + 3 * 16 r/monb) = 3,9 KIXK/r > 3,6 kKX/T

) 3Ti + 2Fe;03 = 3TiO,, + 4Fe

3 * 933 k[x/Morb - 2 * 822 k[x/morb = 1155 k[K/Monb - TenrnoTa, BblAENMBLUAACH B pesyrbraTe peakuum
1155 k[Dx/monb [ (3 * 48 r/monb + 2 * (2 * 56 r/monb + 3 * 16 r/monb)) = 2,5 k[X/r < 3,9 KX/r

CnepoBaTenbHO, HanbonbLUEeN yaenbHOW TeNNoTon cropaHusa obnagaet Ca + Fe,O3

OTtBeT: I

KommeHTapui:
5 6annos
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NcTopua otBeToB

War Bpewms DencrtBue

|—

19/02/23, Havano

1.07
2 19/02/23, CoxpaHeHo: A) 2Al + Fe203 = AI203 + 2Fe 1602 k[x/monb - 822 k[x/Monb = 780 kx/mMonb -
14:53 TennoTa, BblAenuBLUasics B pesynbrate peakuun 780 khx/monb [ (2 * 27 r/monb + 2 * 56 r/Morb
+ 3 *16 r/monb) = 3,6 KK/ - yaeneHas Tennota cropaHuna b) 3Zn + Fe203 = 3Zn0O + 2Fe 3 *
350,6 kx/monb - 822 k[hbk/mMonb = 229,8 k[x/Monb - TENMOTA, BblAENMBLUAACA B pesynbraTe
peakumm 229,8 kx/monb [ (3 * 65 r/monb + 2 * 56 r/monb + 3 * 16 r/monb) < 3,6 kKIX/r B) 3Si +
2Fe203 = 3Si02 + 4Fe 3 * 903,5 k[]x/monb - 2 * 822 k[x/monb = 1066,5 kK)k/Monb - TENNOTa,
BblaenvBLUasca B pesynbrate peakuun 1066,5 kx/monb [ (3 * 28 r/monb + 2 * (2 * 56 r/monb +
3 *16 r/monb)) = 2,6 KOX/r < 3,6 kk/r ) 3Ca + Fe203 = 3Ca0 + 2Fe 3 * 635 k[Ix/Monb - 822
k[bx/mMonb = 1083 k[x/Monb - TennoTa, BblAenusLUascs B pesynbrate peakuun 1083 k[x/monb
/ (3 * 40 r/monb + 2 * 56 r/monb + 3 * 16 r/monb) = 3,9 kx/r > 3,6 kx/r O) 3Ti + 2Fe203 = 3TiO2
+ 4Fe 3 * 933 k[x/mMonb - 2 * 822 k[hk/monb = 1155 k[>x/Monb - TENNOTA, BblAENUBLLASACH B
pesyneraTe peakummn 1155 kx/monb [ (3 * 48 r/monb + 2 * (2 * 56 r/monb + 3 * 16 r/monb)) = 2,5
kK[ < 3,9 k[x/r CnegoBartensHoO, HaMbonbLUEN YAENBHON TENNOTON cropaHnst obnagaet Ca +
Fe203 OTtBeT: I
3 19/02/23, [MonbiTka 3aBepLleHa
14:54
4 11/03/23, OueHeHo Bpy4Hyto Ha 5 co cregyoLwmMm KOMMEHTapreM:
09:43
5 11/03/23, OueHeHO Bpy4Hylo Ha 5 co cneayrowmm KommeHTapuem: 5 6annoB
09:49

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=118609

CocTosiHue

[Noka HeT
oTBeTa

OTBeT
COXpaHeH

BbinonHeH

BbinonHeH

BbinonHeH

Bannbl
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Bonpoc 4
BbinonHeH

Bbannos: 2 n3 6

3agada 4

JlaHa CHHYCOHIATbHAA BONHA, ABHDKYINALCA B HANPABICHHH +X OT HCTOYHHKA C
AMILTHTYZ0H A, mepHoaoM T, CKOPOCTBIO PacHpOCTpaHeHHS V H OIHChIBaeMasd
YpaBHEHHEM BHIIA:

filx,t) = Asin [? (t— va)]

B Touke x=L. pacmomnoskeHa cTeHa. HalinHTe BeipaxkenHe [, (x, t) 11g oTpaskeHHOH
H pe3yasTHpYyIomed BonH f = f(x,t) + f>(x, t)B cayqae:

a) cTeHa B To4ke X=L s#ABisercd (HKCHPOBAHHEIM KOHIIOM IS Najaromed H
OTpa/keHHOH BOJH (T.e. aMILTHTYAa Pe3yIbTHPVIOIIEH BOIHBI paBHA HYIIO B 3TOH
TO4KE)

0) creHa B Touke X=L #ABiIsercd CBOOOIHBIM KOHIIOM [ I[aJalromled H
OTpakeHHOH BOH T.€. (AMIUTHTYIbI aJaloIIHX H OTpa’keHHBIX BOIH PABHBI B 3TOH
TOYKE)

ITokakHTe, YI0 pe3yAbTHPYIOMAA BONHA ABIASICA CToddeH H BBIBEIHIE
BRIpa/KeHHe 711 KOOPIHHATEL X V3710B 3T0H cToA4eH BOIHEL. HanmHImHTe npocToH
pPOrpPaMMHBIH KOJ A7 NOCTPOEHHA IpadHKa Pe3yIbTHPYIOMIEH BONHBI (1714
ciydaes (a) H(0)) IpH 3aJaHHBIX [IOIb30BaTeleM BXOIHEIX mapaMerpax L. v. A H
:
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BenunumHa oTpak€HHOM BOMHbI B TOYKE C KOOPAWHATOM x paBHa BENMWYUHE NagaroLlen BOMHbI, CMeLLEHHOM No dase, B Touke L+ (L - x) = 2L - x
fo(x, t) =Asin[2m /T (t- 2L - x) / v) + W]

a) fo(L, t) =-fH(L t)

w=T1/2

folx, t) =-Asin[2 /T (t - 2L -x) / V)]

fx, ) =Asin[2m [T (t-x/v)] -Asin[2m /T (t- (2L-x) / v)]

6) fa(L, t) = f1(L, t)

w=0

fox, t) = Asin[2m [ T (t- 2L-x) [ v)]

fix, ) =Asin[2 /T (t-x/v)] +Asin[2m/ T (t-Q2L-x)/ V)]

KommeHTapuii:
2 6anna — umeemcsi Ha4asio npasusibHo20 nodxoda K peweHuro. lNonyydeHa npasusbHas pe3ynbmupyrou,ast 80s1Ha,
00HaKo omcymcmeyem gbipaxeHue 07151 KoOopOUHambl x 3108

amou cmosiyeli 8orHbl. Omecymcemeyem ¢huHasbHbIU pe3yrbmam. Xo0 peweHusi briu30K K 8epHOMY.
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NcTopua otBeToB

War Bpewms DencrtBue

|—

19/02/23, Havano

11:07
2 19/02/23, CoxpaHeHo: BennunHa oTpakéHHON BOMHbI B TOYKE C KOOPAMHATOM x paBHa Benu4ymHe
14:53 nagatoLen BosHbIl, CMeLLEHHOM No ase, B Touke L + (L - x) = 2L - x f2(x, t) = A sin[21 / T (t - (2L
-x)/v)+wla)f2(L, t)=-Fi(Lt) w=1/2f2(x, t) =-Asin[21T /T (t - 2L -x) / v)] f(x, t) = A sin[2TT
[T-x/v)] -Asin[2m /T (t- (2L-x) [ v)] 6) f2(L, t) = fI(L, t) w =0 f2(x, t) = A sin[2TT / T (t - (2L
-x) /)] fix, t)=Asin[2m /T (t-x/Vv)] +Asin[2T/ T (t- 2L-x) / v)]
3 19/02/23, lMonbiTka 3aBepLleHa
14:54
4 11/03/23, OueHeHOo BPYYHYHO Ha 2 cO crieAylolWmuM KOMMeHTapueM: _2 6anna — uMeeTcA Havasno
09:44 npaBunbHOro noaxopa K pewexHuto. lNMonyyeHa npaBusibHas pe3ynbLTUPYIOLLLAA BOSHA, _
_OAHaKO OTCYTCTBYET BbipaXKeHne AN KooOpAUHaTbl __X Y3r0B_ _3TOW CTOAYEN BOSHbI.
OTcyTtcTBYyeT ..

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=118609

CocTtosiHMe

lNoka HeT
oTBeTa

OTBeT
COXpaHeH

BbinonHeH

BbinonHeH

Bannbl
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Bonpoc 5
BbinonHeH

bannos: 5 13 6
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3ama4ga 5

13 ToukH A, KOTOpasd HAaXOIHTCH HA IIOBEPXHOCTH MAalOH IUTaHeTHl paIHyca
R=300 xM. BepTHKaIBEHO BBEPX cTapTyeT pakera. Ha Beicote h =1 kM (B Touke Cy)
pakeTa MeHAeT TPacKTOPHIO TaKHM 00pa3oM. 9T00RI IPH JTOCTHKEHHH BBICOTHI Hy
= 10 xM (B Touke C1) OKa3aTbCAd HA MAKCHMATBHO VIATEHHH OT TOYKH CTapTa.

JIOCTHTHYE BBICOTEI Hji, pakeTa BHOBE H3IMEHAET VIOJ IOJIETa TaKHM 00pasoM,
9T00Bl MPH OOCTHCKEHHH BBICOTEI Hj; = 20 KM OKa3zaTbcd HAa MAaKCHMAIbHO
yoaleHHH oOT To4kH C,. JlanpHeHmee JOBHJKEHHE pPakKeThl MPOHCXOJIHT
AHAIOTHYHBIM O00pa3oM - IpPH JOCTHJKEHHH BBICOTBI Kk*10 kM TpaekTopHA
MEHAETCA, YTOOBI BEINOTHATOCE YVCIOBHE MAKCHMATBHOTO VIATEHHT OT TOYKH Ci.

Bcee YIACTEH OBHIECHHA PAKCTHI IIPAMBIC, [IPH 3TOM OHA IMMOCTOAHHO YBECIHTHBACT
BBICOTY. Kaxneid H3 OTPE3KOB TPAacKITOPHH IBHAKCHHA PAaKEThl JICSHHT B OJIHOH
IITOCKOCTH. T.€. PakeTa IIOCTEIICHHO obmeraer IITAHETY.

o

1
i
L
i
i
L]
i
i
1
l
i
1
N
1
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PaccMOTPUM MOMEHT BPEMEHU KOT1a pakeTaFaxeamnTCH B Touke C, U pa3BopaynBaeTcs

Beqllo B nTEIRXOEPAMSIYEPEI SN ROWITRITEHEl bl OIIHCEIBAOITYK JAHHBIH anropHIM
BedfMEHHHApPRGISHIOP HEpdd Gl THFRcHpoNeAyyeroablcoT [Hy : Hi+i]. Ha KoTopoMm
Mydg&REa NPRAEEFd M FHOAEMD €Tt touka C, .1 MMeeT KoopaMHATY X, PABHYIO X 1

d(Xn41) = \/miﬂ + (Ynr1 (Zni1) — Yn)? 10€ Yra1(Xns1) = \/((n + 1)10km + 300kM — 22| - KOOpANHATA y TOUKN Cpaq,

Yn=n *10 kM + 300 KM - KoopAMHaTa y Touku C,

MycTb D(Xn41) = d2(Xn41) = Xna? + (Yrs1(Xns1) - Yn)?
d gocTturaet MakcuMmyma npu Makcumyme D

_anJrl

D'(Xn41) = 2Xp41 + 2()/n+‘l(xn+1) - _\/n) Yt (Xn+1) = 2Xn41 + 2 (Yn+1(xn+1) - Yn) =
2\/ (n-+1)10km-+300kM—a2 |

= 2Xq41 + 2 (Yns1(Xna1) = Yn) (2%n41 1 2Yna1(Xqs1)) = 200 = T+ yn [ Yoia(ns1) Xna1 = 2 (Yn ] Y1 (Xn41)) Xnag
D'(xn+1) =0 ecrimy,=0 M x,, .1 =0

Yn > O U You((n) > 0 => y [ Ypr(Xpar) > O
X.+1 2 0 - MHave pakeTa He Byaet obnertatb nnaHeTy

CnepoBaTternbHO D'(xn+1) 2 0

3HauunT, MaKCUMyM d(xn+1) AocTUraeTca npu MakCUMyMeE Xn+1, T. €. NMPU Pa3BOpPOTE B TOUKE Cn napannenbHO rOpU3oHTY

(cunbHee pasBepHYTLCS HENb3s, T. K. TOrAa Ha4YanbHbIA Y4acToK NyTW pakeTa OyaeT CHUXaTbCs)

Mporpamma Ha C++ BbiBOASALLAA KoopAMHaTbl Todek C,, B NONSAPHOM CUCTEME KOOpAMHAT
#include <iostream>

#include <cmath>

int main() {
int n; // Tpebyemoe KoNM4ecTBO BbIBEAEHHbLIX TOYEK

std:cin >> n;
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int r = 300; // B KUNOMeTpax
double phi = 0; // B pagnaHax

stdzcout <<"r="<<r+1<<" phi="<<phi<<'\n'; /| Cy Ha 1 KM BblILle cTapThl

for (inti=0;i<n; ++i) {
r +=10; // BblcOTa yBennumBaeTcs Ha 10 KM
phi += std:acos(static_cast<double>(r - 10) / r); /| HanpaBneHne ABWXEHUS NEPNEHANKYNSPHO pagnyCc-BeKTOpY B TOUKe pasBopoTa

std:cout << "r =" <<r << ", phi =" << phi <<'\n}

return O;

KommeHTapui:
MprBegeHo opurnHanbHoOe JoKa3aTeNbCTBO TOrO YTO ABWXEHME O0MKHO ObITb N0 KacaTenbHoM kK opbuTe (+1 6ann).

[Mporpamma y4nThbIBaET NEPBUYHOE NOOHATUE HA BbICOTY T KM U LUKIIUMYHO U3MEHSET BLICOTY Ha 10 kM. [1pn 3TOM dhakTUYEeCKN UccreayroTcs
BbICcOTbI 11, 21, 31 1 T.4. B TO Bpems Kak Hago yuntbiBaTh 10, 20, 30 1 T.4., YTO NPUBOAUT K UCKAKEHWIO B PELLEHN.

MToroBas oueHka: 4 (BepHOE peLleHne CoaePXKNT OLNOBKN) +1(opurMHanbHOCTb) = 5 6annos
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NcTopua otBeToB

War Bpewms

|—

19/02/23,
11:07

IN

19/02/23,
14:53

W

19/02/23,
14:54

4 11/03/23,
09:45

DencrtBue CocTosiHne
Havano Moka HeT
oTBETa
CoxpaHeHo: PaccmMoTpyM MOMEHT BPEMEHW KOraa pakeTa Haxoamtca B Touke Cn n OtBeTt
pasBopaymBaeTcd BBeaém ocb y, npoxogsLuyto Yyepes Cn 1 LeHTp nnaHeTsl Beegém ock x, CcoxpaHeH

npoxogsLyto Yyepes Cn 1 nepnerankynapHyto ocu y Nyctb d(xn+1) - pacctosHme ot Cn+1 fo

Cn ecnu Todka Cn+1 umeeT KoopauHarty x, paBHyto xn+ 1 d(xn+1) = [ \sqrt{x_{n+1}/2 + (y_{n+1}
(x_{n+1}) - y_n)~2} I; rae yn+1(xn+1) = [ \sqrt{((n + 1) 10km + 300 km - x_{n+1}/2} ] - koopaunHaTay
To4vkM Cn+1, yn=n*10 KM + 300 KM - KOOpAMHATA y TOYKM
Cn Myctb D(xn+1) = d2(xn+1) = xn+12 + (yn+1(xn+1) - yn)2 d AOCTUraeT MakcMMyma npu
makcumyme D D'(xn+1) = 2xn+1 + 2(yn+1(xn+1) - yn) y'n+1(xn+1) = 2xn+1 + 2 (yn+1(xn+1) - yn) [
\frac{-2x_{n+1}}{2 \sqrt{(n + 1) 10km + 300 KM - x_{n+1}/2}} ] = = 2xn+1 + 2 (yn+1(xn+1) - yn) (-2xn+1/
2yn+1(xn+1)) = 2(1 - 1+ yn [ yn+1(xn+1) xn+1 = 2 (yn [ yn+1(xn+1)) xn+1 D'(xn+1) = 0 ecnu yn = 0 nnu
xn+1=0yn>0wun yn+1(xn+1) > 0 => yn [ yn+1(xn+1) > O xn+1 = O - MHaYe pakeTa He OygdeT
obnertatb nnaHety CnegosatenbHo D'(xn+1) = 0 3HaunT, makcumym d(xn+1) gocTuraetcs npu
MakcuMmyMe xn+1, T. €. Npu pa3BopoTe B Touke Cn napannenbHO ropusoHTy (CurbHee
pas3BepPHYTbCA HEMb3s, T. K. TOrga HadvanbHbIA Yy4acToK NyTH pakeTa OyaeT CHUXKaTbCS)
Mporpamma Ha C++ BbiBOASALWAS KoopamHaThl Todek Cn B MOMSIPHOM CUCTEME KoopauHaT
#include <iostream> #include <cmath> int main() {  int n; // Tpebyemoe KonM4ecTBO BbIBEAEHHbIX
Toyek std:wcin >>n; intr=300; // B kunometpax double phi=0;// B pagnaHax std:cout <<
"r="<<r+1<<" phi="<<phi<<"\n;// CO Ha1km Bbllwe cTapTbl for (inti=0;i<n;++i) {

r +=10; /| BbicOTa yBennyusaeTcs Ha 10 km phi += std:acos(static_cast<double>(r - 10) / r); //
HanpaBreHne OBMXEHNSI NepPNeHANKYNAPHO paguyc-BEKTOPY B TOUKE pa3BopoTa std:cout
<<"r="<<r<<" phi="<<phi<<'\n; } returnO;}

MonbiTka 3aBepLueHa BbinonHeH

OueHeHO Bpy4Hylo Ha 5 co cneayrowmm KommeHTapuem: NMprvBeaeHO opurnHanbHoe BbinonHeH
[OKa3aTenbCTBO TOr0O YTO ABMXEHUE AO0MKHO ObITb NO KacaTenbHOW K opbuTe (+1 6ann).

Mporpamma yuntbiBaeT NepBUYHOE NOAHATME HA BbICOTY 1 KM M LIUKITUYHO U3MEHSeT

BbicOTY Ha 10 KMm. ..
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Bonpoc 6
BbinonHeH

bannos: 0 n3 5

PeweHue 8bi MOxxeme oghopmume 08yMsi criocobamu:
A) e none 0ns omeema — QhyHKUUOHan aHanoau4eH Word u nozeonsem egodums ¢hopmyribl;

b) Ha nucme 6ymaau - ¢ nocnedyrowum ghomozpaghuposaHueM, hopmupogaHuem eOUHO20 MHO20CmpaHUYHO20 ¢halina u danbHelwasi e2o
3aepy3Ka 8 cucmemy.

Ecnu ebl oghopmnsieme 3adaHue Ha nucmax, mo ro ucmedeHuu 230 muHym 6ydem Heobxodumo 3asepwiume pabomy u npucmynums K
3aepy3ke peweHul (npedeapumeribHO Hanucas 8 Yam rpokmopy). [ns 3a2py3ku 3adaHull 00NonHUMerbHo ebidenssemcs 15 MuHym, rno
ucmeyeHUU KOmopabIx 3a2py3sKka 3adaHuli cmaHem HedocmyrnHa.

[Mons 0ns omeemos He dormkHbI bbimb nycmbeimMu! Ecriu peweHus Hem, moada 8 riosie omeema K amou 3adaqye Ha0o Harnucame «peuweHuUs
Hemy. Ecriu peweHue ecmb U OHO 8 ¢halisie mo nuueme «peuwieHuUe 3a2pyxeHo 6 ¢halsie u npukpensieHo K 3adaqe Ne..» m.e. ykasbieaeme
HoMep 3adayu 8 KOmopoU 3azpyXxeH ¢halisl Co 8cemMu peLeHUsIMU.

Baepyska peweHul ocywecmernsiemcsi 8 KOHUe onumnuadb! unu 00cpoYHO, ecriu Bel pewunu cOameb pabomy paHbwe. [ 3a2py3Ku sawiux
peweHut 8 cucmemy 6ydem Heobxod0umo cghomozpachuposame HUCMOBbIE JIUCMbI, MEPEHECMU UX Ha KOMMbomep, cchopmuposame e0uHbIU
¢balin ¢ peweHUsiMU, U 3agpy3ums 8 cucmemy. [ 3moeo:

1. Coobwume npokmopy 06 okoHYaHUU pabomal (Hanuwume 8 4am « 20moe 3aKoH4Yumb onumnuady u cOame pabomy»). [Joxudambcs
omeema ripokmopa 01151 nepexoda K ghomoezpaghuposaHUIo He Hy>kHO. Bawe coobuweHue chukcupyem spemMsi Hadyarna 3az2py3Ku 0meemos.
O6pamume eHuUMaHuUe: 8038pau,ambCsi K peueHUro 3aday rocrie moeo, Kak 8bl Harucasnu rMpoKmMopy 0 3a8epuweHUU, YKe Heslb3s1!

2. [llokaxume Ha Kamepy 8ce sawu fiucmbl ¢ peweHusmu. lokasbieame U chomoepaghuposame YEPHOBUKU He HYXHO. Ha nucmax ¢
peweHusamu He OmKHO bbimb HUKaKux obo3HavyeHul, kKomopble bbi Mo3eonunu uéeHmuguyuposams sawy pabomy (OO u m.n.).

3. TosnbKoO mocJsie Mmoo, Kak Harnucasu rpoKmMopy o0 3asepuleHuUU pabomsl U rnokasasnu 6ce JiIUCmbl Ha KaMepy, paspeuieHo OMKIIYUMb
Kamepy MoburibHO20 mesie¢hoHa U Ucrosib3oeame e20 051 pomoepaghuposaHus. MoxxHO ucrionb3oeame ¢homoarnnapam.

4. Cghomoepacpupytime ece 1uCmMbl C peWweHUsIMU U rnepeHecume Ha KoMmrbomep gbalisibi ¢ gpomozpachusimu peweHul 1robbiM yOObHbIM
criocobom.

5. B npoepamme Microsoft Word (unu aHamoau4Houl) co3dalime HosbIl rycmod ¢halisl u nepeHecume 8 He2o ghomoepacpuu peweHud. OOHa
cmpaHuya ¢halina dormkHa coomeemcmeogame 00HOU cmpaHuue saweao mekcma. [Tocmapalimeck ymecmumb 8awl CKaH Ha cmpaHuue mak
4Umobbl OH He 8bIX00uIT 3a roris U bkl MakcumarsHo sudeH. CoxpaHume amom ¢halin 8 chopmame pdf (Mowaesosas UHCMpyKUUs rnpusedeHa
Huxe). HazeaHue ¢halina — eaw s102uH ol ******* Hykakux Opyaux ob6o3Had4eHul, no3eonsrowux udeHmuguyuposams sawy pabomy, e
HazeaHuu ¢halina He donyckaemcsi. @alln 0omkeH bbimb 0OUH, €20 pasmep He 00/KeH npesbiwams 10 m6!
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6. [lposepbme, ymo co3daHHbIU 8amu ¢halisl co0epxKum ece peweHusi 3adady, Komopble 8kl pedocmasriseme K rposepke. 3agpyume pdf-
¢halin ¢ peweHuUsMuU 8 cucmemy, nepemauwjus ¢halisl 8 OKHO o0 00HOU U3 3aday peweHuUe Komopou ecmb 8 ¢hatine. He 3abbigatime 8 nomsix
omeema Harucamb: «peweHusi Hemx» (ecriu HUYe2o o 3adade He cOenaHo) Unu «peleHue 3azpyxeHo 8 ¢haline u rnpukpernneHo K 3adade Ne...».

7. Bo usbexaHue owubok 3agpy3ku omrpasbme gawl ¢halisl 8 Ham rpoKmopy.

8. [locne moeo, kak d)a[lfl 3acpyeH 8 cucmemy u omripasrieH rnpoKmopy, 8HU3y cmpaHuubl Ha> kKMUume KHOTIKY «3aKOHYUMmb TOrbIMKYy», a
3amem «omripasumse 8ce U 3asepuiumsb mecmn».

TornbKO nocrie Mmoo, Kak peweHus 3a2py)xeHbl U nodmeepx0eHbl, Moxxeme rnokudams cucmemMy fMpoKMmopuHaa.

Bce pelueHuax B nonsx ans oteetos, dhann He TpebyeTca

KommeHTapuii:
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NcTopua otBeToB

War Bpems ODencrtBne

1 19/02/23, 11:07 Hayvano

2 19/02/23, 14:53 CoxpaHeHo: Bce pelueHuax B nonsax ans otBeToB, dann He TpebyeTca
3 19/02/23, 14:54 MonbITka 3aBepLueHa

4 11/03/23, 09:49 OueHeHo BpyuHylo Ha 0 co crnegyroLWMM KOMMeEHTapueM:

OPEOLIAYWNN AKT. SNIEMEHT
2022 - NxeHepHble cuctembl 10-11 knaccbl (duHan)

«

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=118609

CocTosiHue Bannbl

[Noka HeT oTBeTa

OTBeT coxpaHeH

BbinonHeH

BbinonHeH 0

34/34


https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=118609&slot=9&step=0
https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=118609&slot=9&step=1
https://etest.spbu.ru/moodle/mod/quiz/reviewquestion.php?attempt=118609&slot=9&step=2
https://etest.spbu.ru/moodle/mod/spbuproctoredu/view.php?id=3272&forceview=1

