Omumnuana mxkoasaukoB CII6IY 2022/2023 yyebHoro roma
«HXECHEPHBIC CHCTEMBD)

3aKJIIOUYMTENIbHBIN dTall

8-9 kiacc

3amaua 1

1.1 C BoicoThl 4,0 M BepTHKaIbHO BHU3 OPOCHIM KaMEHb ¢ HAYaIbHON CKOPOCTHIO
1,2 m/c. OmHOBPEMEHHO HABCTPEYy €My C BBICOTHI 1,3 M BEpPTHKAIBHO BBEPX
Opocwiu Ipyroil kKaMeHb C HadajabHOUM ckopocThio 1,8 mM/c. Uepes kakoe Bpems ¢,
MOCJIe Havayia JABWKEHUA W Ha KAaKOW BbICOTE H CTOJIKHYTCS KaMHH, €CIU JEJI0
npoucxoaut a) Ha 3emiie; 0) Ha JIyHe? YckopeHue cBOOOAHOTO IMaJIeHUsl CUUTATh
paBHbIM 9,8 M/c? Ha 3emne u 1,6 M/c?> Ha JlyHe. PasMepamu KkamHeii, a Takxe
COMPOTHUBJIEHUEM BO3yXa MPEHEOpEUb.

Omset:a) H =0m; t.=0,789c; 6)H =2,272m; t. =09 c.

1.2 C BbIcoTHI 4,2 M BepTHUKAIBHO BHU3 OPOCHIIM KaMEHb ¢ HAYaIbHON CKOPOCTHIO
1,5 M/c. OnHOBpPEMEHHO HaBCTpedy €My ¢ BBICOTHI 0,9 M BEpTHUKAIBbHO BBEPX
OpocwiH Ipyroil KaMeHb ¢ TaKOW e HavallbHOM CKOpOCThIO. Uepe3 kakoe Bpems
t, mocie Hayaja JBM)KEHHsI M Ha KaKOW BBICOTE H CTOJKHYTCS KaMHH, €CIIU JIEJIO
MPOUCXOUT a) Ha 3emiie; 0) Ha Mapce? YckopeHue cBOOOAHOTO MaIeHUsI CYUTATh
paBHbIM 9,8 M/c? Ha 3emne u 3,8 M/c?> Ha Mapce. PasmepamMu KamHel, a Takke
COIPOTHBIIEHUEM BO3/1yXa MIpeHeOpeyb

OmBer:a)H =0m; t, =0,785c; 6)H =0,251m; t,=1,1c.

3agaua 2

Ha mnockocTr 3agansl koopauHatel 2023 Touek M;(x;;y;), taei = 1,2,...,2023,
1 00sacTh (), 3a7aHHas CHCTEMON HEPABEHCTB!

{y2x2+ax+b,
y < —x?+cx+d.

1) Hanumure mporpaMMmy, KOTOpasi IIO3BOJMT  ONPEACIUTh 3HAUCHUS
koa(ddumreHToB a, b, ¢, d Takux, uro Bce Touku M; mpuHamexaTt odaactu



U, TIPA 3TOM, MOJYJIb Pa3HOCTH MEX]Ty OpJMHATAMHU BEPIIIHH KBaAPATUIHBIX
Gynkumii y = x*+ax+b u y = —x? + cx + d npuHMMaeT HaMMeHBILEE
BO3MOXKHOE 3HA4YeHHWE. MOXXHO CYHMTaTh, YTO KOOPJHWHATHI TOYEK YKE
XpaHATCS B TAMATH KOMITBIOTEpA B YI00HOM JIJIsI MCITOJIB30BAHUS BHJIC.

2) Haiigure ananuTryecku 3HadeHus Ko duirenTos a, b, ¢, d mms
AHAJIOTUYHOMN 3a7a41 C CEMBIO TOUKAMU

(1;1),(1;10), (3,5), (—2; 6), (—3; —8), (0; —5), (5; —6).

OrBer: a = —1,75, b = —22,25,c =9ud = 28.

3amaua 3

2.1 TlpocToe BemecTBO A W MPOCTOE BEIIECTBO B pearmpyroT Apyr ¢ APyroM ¢
obpazoBanuem C. C pactBopsieTcsi B Boje ¢ oOpasoBaHueMm BemectB D u B.
Coenunenne D pearupyer ¢ BOIHBIM pacTBOpoM BemiecTBa E, oGmamaromiero
enkuM 3amaxom. [Ipum 3toM oOpasyercs pactBop conu F. Ilpu npomyckanum
AJIIEKTPUUECKOTO TOKAa Yepe3 BOJHBIM pacTBOp F Ha HMHEPTHBIX DIEKTPOaaX
BBIJICJISIETCS TpU ra3a: aBa roprouux (B u G), u onun He roprounii H, a B pactBope
obpaszyetcst D. OtHocurensHas mnotTHocTh G 1o B pasna 15.

N3BectHO, 4TO D MOXXHO TOJMYyYUTH MPSIMBIM B3auUMOJIEHCTBUEM A U BOJBI, MPHU
ATOM TaKXe W3BECTHO, YTO JJIsi MOJIHOM peakuuu 46 rpamm A HeoOxomumo 36
rpamM BoJbl. OnpeiesiuTe BCE COEAMHEHUS U 3aMUILINTE YPABHEHUS PEaKIIUil.

OTBer: BemiecTBa U3 TaOIUIIBI:
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2.2 TlpocTtoe BemecTBO A U MPOCTOE BEIIECTBO B pearnpyroT Apyr ¢ ApyromMm c
obpazoBanuem C. C pactBopseTcss B Boje ¢ oOpa3oBanueMm BemectB D m B.
Coeamnenne D pearupyer ¢ BOAHBIM pacTBOpOM BemecTBa E, oGmamarorero
enkuM 3amaxom. I[Ipum 3tom oOpasyercss pactBop coiau F. Ilpu mpomyckanuu
AJIEKTPUYECKOTO TOKAa dYepe3 BOJHBIM pacTBOp F Ha HMHEPTHBIX 3JEKTPOaaX



BBIZICIISIETCSI TpU ra3a: aBa ropiounx (B u G), u onun He roprounii H, a B pactBope
obpaszyercst D. OtTHOCcHuTenbHas mnoTHOCTh G 1o B pasna 15.

N3BecTHO, 9TO D MOXXHO TOJMYyYUTH MPSMBIM B3aUMOJEHCTBUEM A W BOJBI, MPHU
ATOM TaKXe M3BECTHO, YTO IJIsl TOJIHOW peakuuu 78 rpamm A HeoOxomumo 36
rpamMm Bojibl. OmipeienTe BCE COCTMHECHUS U 3aUIIIATE YPABHEHUS PEAKIINN.

OTtBert: BeliecTBa U3 TaOIUIIBL:

K
H;

KH
KOH
CH;COOH
CH3;COOK
C,Hs
CO,

TOmMmOooO wm >

3agaua 4

P0o6OT-TOMOIIIHYK B COCTABIICHUN YEPTEKEH yMEET BBITOIHATEH TPH OTIEPAITHH
(IPOBOJIUT JTUHUIO HA OyMare W BBIYHUCIIIET COOTBETCTBYIOIIECE YPAaBHEHHE):

- IPOBOAMT MPAMYIO 4CPE3 ABC 3a/JaHHBIC TOYKH,
- HaXO0AUT U OTMCYACT TOYKY IICPCCCUCHUS ITPAMBIX;

- IPOBOJUT MPSAMYIO, IPOXOISIILYIO Yepe3 3aJaHHYIO TOUKY U
MIEPIICHIUKYJISIPHYIO 3aTaHHOU MPSMOM.

CmoxeT i poOOT 11715t OCTpOyrosibHOTO Tpeyroyibauka ABC ¢ yriom A, paBHbIM
60 , 1300pa3uTh TPEYTrOJIHLHUK, UMEIOIINIA BIBOE MEHbIIINE CTOPOHBI? M3HAYAIbHO
JUIs1 poOOTa CYUTAIOTCS 3aIaHHBIMU TOJIbKO Touku A, B u C.

OTBeT: CMOXET.



10-11 kaacc
3agaua 1

1.1. /IBa aucka, paguycel KOTOpbIX 10 cM U 6 cM, pacoI0KEHbl OAUH HAJl JPYTUM
napajuieabHO Apyr Apyry. Ilpu 3ToM paccTosiHME MEXAy OCAMH, MPOXOASIUMU
NEPHEHANKYJIIPHO MOBEPXHOCTSM JMCKOB YEPE3 X LEHTPbI, COCTABIIAET 8 CM (Ha
pucynke 3to JiuHa oTtpe3ka 0;0,). B o0oux auckax MNpOCBEPIUIM HACKBO3b

neGonbioe orseperie H Tak, uro O;H = 4v/3 cM, a O,H = 4 cm. B HexoTOpbIit
MOMEHT BPEMEHHU HayajioCh PaBHOMEPHOE BpallleHHE KaXXJ0ro U3 JUCKOB BOKPYT
NEPHEHAUKYIIAPHON OCH, TNpOXOoJslied uepe3 UeHTp Jaucka. I[lpu sTom
HaIpaBJeHUE BpallleHUs] JUcka C IeHTpoM B Touke O, — MPOTUB 4YacoBOU
CTPEJIKM, a JUCKa C LUEHTpoM B Touke O, — MO 4YacoBOWM CTpEJIKE. YTIIOBBIE
CKOPOCTH BpalieHus1 Aucka ¢ neHrpoM B O; m aucka ¢ neHtpoM B O, paBHBI 5
00/MuH 1 4 00/MHH COOTBETCTBEHHO. HaliuTe Bce MOMEHTHI BpeMeHH, Korja o0a
OTBEPCTHS B IUCKAX OYyT CHOBA COBIA/IATh.

OtrBer: T = 6071 cexkyHn u T=10+60'n cexyHn, rme n — ueloe
HEOTPUIIATEILHOE YUCIIO.

1.2. JIBa nucka, paanyChl KOTOPBIX 5 CM U 3 CM, pacIoIOKEHbI OJWH HaJ IPYyTUM
napajieIbHO Ipyr Apyry. lIpum 3ToM paccTosiHne Mexy OCAMH, IMPOXOISIIUMHU
MEPIEeHIUKYJIIPHO TOBEPXHOCTSIM JUCKOB U€pe3 UX IIEHTPhI, COCTaBIsICT 4 ¢cM (Ha
pucynke 310 niuuHa otpe3ka 0;0,). B o0oux auckax mpocBepiuiu HACKBO3b

HeGonbinoe orseperie H tak, uto O;H = 2v/3 cm, a 0,H = 2 cM. B HexoTOpBIit
MOMEHT BPEMEHH HA4YaJIOCh PABHOMEPHOE BpAIEHHE KaXKJIOTO U3 JUCKOB BOKPYT



MEPIECHANKYJIIPHON OCH, MPOXOAIIEH 4Yepe3 LEHTP JAWUCKA. YTJIOBBIE CKOPOCTH
BparnieHus nucka ¢ neHtpoM B 0, u aucka ¢ neaTpom B O, pasbl 10 06/MuH u 4
00/MMH COOTBETCTBEHHO. HarmpaBieHue BpalieHuss oOOUX JHUCKOB — IPOTHUB
4yacoBOM cTpenku. Halinure Bce MOMEHTHI BpEMEHH, KOorja o0a OTBEpPCTHS B
JMCKax OyyT CHOBA COBIIAIaTh.

(R

OtBer: T =30-ncekyHn u T=5+4+30-n cekyman, rae n — I1IejI0€
HEOTPHUIIATEILHOE YUCIIO.

3agaua 2

2.1 KonudecTBa MpOTOHOB, BXOAIINX B COCTaB MoJiekyJ BemecTB A, B, C u D,
oTHOcsATCS Kak 1:8:8:17 cooTBeTCTBEHHO. [[J1s1 3TUX BEIIECTB U3BECTHBI
CJIEAYIONINE PEaKIINU:

A+B=E
A+C=F
A+D=G
B+C=H+F
B+D=1
B+F=1J
B+G=K

Taxoke nzBectHo, uto C 1 D He pearupyrot aApyr ¢ Apyrom. CXembl peakiiui
npenacrasiieHsl 6e3 kodddummentos. [Ipeanoxurte popmynsl Bemects A — K, u
3aMUINNATE YPAaBHEHUS YKa3aHHBIX PEAKIINI U YCIOBUS UX MPOTEKAHUS JJISl ATUX
BEIIICCTB.

OTBer: BeuiecTBa U3 TaOIULIBL:;
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2.2 KonndecTBa MPOTOHOB, BXOAIINX B COCTaB MoJiekyJ BemecTB A, B, C u D,
oTHOCATCS Kak 1:8:8:35 cooTBeTCcTBEHHO. [IJ1s1 3TUX BEIISCTB U3BECTHBI
CIICAYIOIINE PEAKIINH:

A+B=E
A+C=F
A+D=G
B+C=H+F
B+D=1
B+F=J
B+G=K

Taxxe u3BectHO, uTo C 1 D He pearupyroT npyr ¢ apyroM. Cxembl peaxiiuii
npenacrasiieHbl 6e3 koahdunrenTos. [Ipeanoxure popmynsl Bemects A — K, u
3aMMIINATE YPABHEHUS YKa3aHHbBIX PEAKIIMI U YCIOBHS UX MPOTEKAHUS JJIsSl 3TUX
BELIECTB.

OTBerT: BeliecTBa U3 TaOIUIIBL.
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3agaua 3

OZHMM U3 OCHOBHBIX CIIOCOOOB CBAapKU PEJIbCOB SIBISIETCS TEPMHUTHAs CBapKa.
TepmuTHas cBapka — crnoco0 CBapkKu, IOpH KOTOPOM JUIsl HarpeBa MeTajlia
UCITIOJIB3YETCSI TEPMUT, COCTOSLIUI M3 NOPOIIKOOOPa3HON CMECH METAITIMYECKOTO
ATIOMUHMST M JKene3Hoi oxanuubl. CoenuHseMble naeTaiu 3a(OpPMOBBIBAIOT
OTHEYNOpPHBIM ~ MAaTe€pUajoM, IOJOIPEBAIOT, MECTO  CBAPKH  3aJIMBAIOT
pacIUIaBI€HHbIM TEPMUTOM, KOTOPBI MpeIBAPUTENbHO 3axkuratroT. Kuakoe
KEJIe30, CIUIABIISSACH C OCHOBHBIM METAJIJIOM, AAET IPOYHOE COCTUHEHHE.

OpHako, BO3MOXHO TIPUMEHCHHE MW JIPYrMX CcocTaBoB. M3 mpemnoxkeHHbIX
BapHaHTOB BBHIOEPHUTE CMECh, 00T A0y HAUOOJIBIIUM COOTHOIICHHEM TETLIOTHI
CrOpaHusi CMECU/MacCy CMECH.

A) Al + Fe,0;
b) Zn + Fe,04
B) Si + Fe,03
I') Ca + Fe,0O4

I[) Ti + F6203
BermecTBo AH° . 208, KJIK/MOTIB
Fe,0s -822
Al,O4 -1602
Zn0O -350,6
Sio, -903,5
CaO -635
TiO, -933

OTtBet: cmech Ca + Fe,03

3amgaua 4

JlaHa cuHycomaanbHas BOJIHA, ABMKYIIASCA B HANPABICHUU +X OT UCTOYHUKA C
aMIuTyaou A, mepuoaoMm T, CKOPOCTBIO PacIpOCTPAHEHUS V U OMUCHIBaeMast
YPaBHEHUEM BHJIA:

2T
f.(x,t) = Asin [? (t— x/v)]



B Touke x = L, pacmoyiokeHa crtena. Haiigure Beipaxkenue fo(x,t) mns
OTpaXXeHHOH | pe3ynbTHpytomiel BoaH f = f;(x,t) + f,(x, t)B ciyyae:

a) CTeHa B TOYKE X = L sABmseTcs (PUKCHPOBAHHBIM KOHIIOM [IJISl TTAJAIOIICH
OTPaKEHHOU BOJH (T.€. aMIUTHTY/Aa PE3yJbTUPYIOIIEH BOJHBI paBHA HYJIO B 3TOMH
TOYKE)

0) creHa B TOYKE X = L SBIAETCS CBOOOJHBIM KOHIIOM IS Tajaromed u
OTPaXEHHOW BOJIH T.€. (aMILTUTY/IbI TAAFOIINX U OTPAKEHHBIX BOJH PaBHBI B ATOU
TOYKE)

[lokaxxute, 4YTO PE3YyNBTUPYIOLIAS BOJIHA SBJISETCA CTOSYEM U BBIBEIUTE
BBIPAKEHUE JUI KOOPAMHATHI X y3JI0B ATOM CTOSYEH BOJIHBI. Hammmmre npocron
OPOrpaMMHBIM KOJI Ul TOCTPOEHUsS] Tpaduka pe3ylbTUPYIOIIENH BOJHBI (7S

ciyyacB (a) u (0)) mpu 3aaHHBIX MMOJIB30BATEIIEM BXOJIHBIX MapaMeTpax L, v, A u
T.

OTBeTt:

a) B ciyuae, korga X = L y3I1bI onpefensitoTcs paBeHCTBOM

_ 2n<L—x>]_0
sin = - =

2w /L — x B
T( v >_7m

(rme n- menoe 4ucio). ITO ypaBHEHHWE U HEOOXOJIMMO PEIIUTh OTHOCHUTEIHHO
NEPEMEHHOM X N1JIs1 OTBETAa Ha MOCTABJICHHBIN B 3aJ1a4€ BOMPOC.

0) B ciydae, korma x = L y311bI ONpeAesiFOTCS PABEHCTBOM

2T (L —x)] —0
COS T - =

7o) =)

(rme n - uemoe 4ucio). DTO ypaBHEHUE UM HEOOXOJUMO PEIIUTh OTHOCUTEIBHO

IIEPEMEHHOM X TSI OTBETA HA MTOCTABJICHHBIA BOIIPOC.



3agaua 5

N3 Toukum A, KOTOpas HaxXxOAWUTCS Ha MOBEPXHOCTH MAaJOW IJIAHEThl pajauyca
R=300 kM, BepTUKanbHO BBEpX cTapTyeT pakera. Ha BeicoTe h = 1 kM (B Touke Co)
pakeTa MEHSET TPACKTOPHUIO TaKUM 00pa3oM, YTOOBI MPU JTOCTHKEHUHU BBICOTHI H
= 10 km (B Touke C;) OKa3aThCsl HA MAKCUMAJIBHO YIAICHUH OT TOUYKH CTapTa.

JocturnyB BeICOTHI Hj, pakera BHOBb M3MEHSET yrojl MOJeTa TaKUM OOpa3oM,
9TOOBl TNpPH JAOCTHKEHHH BbICOTHI H, =20 kM oOka3aTbCsi Ha MaKCHMAaJIbHO
ynamennn ot Touku C,. JlampHelilee JIBHJKEHHE PAKEThl  IPOUCXOJHT
aHAJIOTUYHBIM 00pa3oM - IpU JOCTHMKEHMHM BbICOTHI k™10 kM Tpaekropus
MEHSETCs1, YTOOBI BBIIOJHAIOCH YCIOBUE MAKCUMAJIBHOTO YJaeHus oT TOUkH C.

Bce Y4aCTKH ABUIKCHHUA PAKCTBI IIPAMBIC, IIPH 9TOM OHA IIOCTOAHHO YBCIMYUBACT
BBICOTY. HpI/I 9TOM Ka)KIIBIfI N3 OTPC3KOB TPACKTOPHHN ABHIXCHUA PAKCTHI JICXKHUT B
OIIHOﬁ IUIOCKOCTH, T.C. paKCTa IIOCTCIICHHO obOieraeT IIAHCTY.

CocraBpTe IporpaMmy JUisi KOMITBIOTEPA, OINKCHIBAIOIIYIO JAHHBIA aJIrOPUTM
U3MEHEHUS] TPAaeKTOpHUM, U HaiauTe npoMexyTok BeicOT [Hy ; Hy:1], HA KOTOpOM
pakera MpouJIeT HaJ TOYKOU cTapTa

OtBeT: nipomexxyTok BicoT: [340; 350],



