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3ananue 1. Ilycts V- o0mmii 00beM ITTMHUCTOTO KOMIIOHEHTa B 00pasuax, X, - IO0Js €ro B
obpasue ¢ HoMepoM i. bynem cumrtarh, 4To X, < X, <...X,, . TOraa Mo ycnoBuIO 3amadu Tpedyercs
OIPENIENIUTh MAKCUMAJIbHOE 3HAUEHUE Xy, IPH YCIOBHAX X, + X, +...+Xgo = 0.2, X, + X, +...+ Xy =1,
X, >0,i=1,2,3,...,200. 3amerum, 4TO eciau B mape HomepoB i u i+1, Takoii, uro 50<i<i+1<200

COOTBETCTBYHOIIHME 01N CBsA3aHbl HCPABCHCTBOM Xi <X TO Ha60p 3HAYCHHI Xi MOXHO

i+1°
YJIyulinuTb, YMCHBIIUB 3HAYCHHUC Xi 4 Ha BCIMYHHY Xi +1_Xi >0 wu YBCJIINYHB X200 Ha 3TO XKC

BEIMYMHY. JTO O3HAYaeT, YTO B HAOOpe J0Jiel C MaKCUMalIbHOW IOCICTHEH I0Nei 3HadeHUs
Xso = X5; = ... = Xjgg < Xy0 - COBEPILIEHHO aHAJIOTHYHO PAcCy’kJasl, IPUXOAUM K BBIBOLY, YTO B Habope

Jolell ¢ MaKCUMalbHOM MocleqHeil Joned 3HaueHus X =X, =..=X,y =X, Ilo ycnoButo
50x, >0.2 < x, >1/250. Orcrona cleLyeT Xp00 £1-199/250 =51/250. [Momaras
X=X =X, =...= X9 =1/ 250, X,o, =51/ 250, moxyyaem, 4to TaKkoil HAOOP COOTBETCTBYET YCIOBHAM

3a/1a4M.
Otser: 20.4%.

3ananme 2. I[lnuta npeacrarisier coOoil TBEpOE TEJIO, ABUKEHHUE KOTOPOTO CBOAMUTCS K
MOCTYNATeIbHOMY M BpalllaTeJIbHOMY JBM)KEeHHI0. ONHChIBas MOCTYNATENbHOE JIBUKEHHUE IUIMTHI,
BOCITOJIB3YEMCSI MOJEJIBK0 MaT€pUaIbHON TOYKH, T.C. 3aMEHUM IUIUTY N'€OMETPHUYECKOM TOYKOH, C
KOTOPO# CBA3aHbI Macca IUIUTHI U T.II. DTOW TOYKOM CIIYKUT LEHTP MacC IUIUTHI, KOTOPBIM B Cllydae
OJTHOPOJHON IUIMTHI COBMAJAET C €€ TEOMETPUYECKMM LEHTpoM. /JIBM)KEHHE LIEHTpa Macc
IIPOUCXOJUT IOA JNEHCTBHEM CHWJI, AEMCTBYIOIIUX HA IUIUTY, B COOTBETCTBHM CO BTOPBIM 3aKOHOM
HeroTona.

[Toxaxkem, 4yTO B IpolEcCCe NaJEHUS IJIUTAa HE KacaeTcsl BEPTUKAIBbHOM CTEHKHM YCTYyIa.
[Ipennonoxum obpatHoe: pedpo A kacaercst BepTukanbHOi creHkr CD B Touke E (cm. puc. 1).
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Puc. 1

%

Torna anuna nepnenaukyiaspa OF, onymenHoro u3 nentpa Macce muTsl O Ha cteHky CD, meHblie
JUTMHBI HAaKJIOHHOTO oTpe3ka OA. D10 o3HavaeT, 4To nepBoHavaigbHoe paccrosiHue OA ot Touku O 110
crenku CD Gomnbiie paccrosaus OF ot Touku O no crenku CD B npouecce nagenus. 3Ha4uT, HEHTP
Macc MmIuThl O, IBUTAACH U3 COCTOSIHUS IMOKOS, JOJDKEH, OMYCKasiCh, CMEMIAaThcs BIeBO. [ 3TOro0
TOPU30HTANIbHAS COCTABJISIIONIAS PABHOJACHCTBYIOIIEH NPHIIOKEHHBIX K TUIUTE CHJI JIOJDKHA OBIThH
HarmpasieHa BieBo. Ha minty neicTByroT BepTHKalbHas CHUJla TAKECTH, BEPTHUKAIBbHAS CUJIA PEaKINU
OIIOPBI CO CTOPOHBI TOPU3OHTAIBHOIN ITOBEPXHOCTH U CHJIA PEAKIIMM ONOPBI CO CTOPOHBI cTeHku CD,
UMeEIoINasi FOPU30HTAIBHYIO COCTABISIONIYIO, JTMOO HAINpPABIEHHYI BIPABO, JUOO PaBHYIO HYIIIO.



Taxkum 06pa3oM, TOPU30HTATIBHASL COCTABIIAIONIAsT PABHOACHCTBYIOIICH MPHUIOKEHHBIX K IUIUTE CHUII
HE MOXeET OBbITh HalpaBlIeHa BJIEBO, U MCXOJHOE MPEANOJIIOKEHUE, YTO B MpOLECCce MaJCHUs TUIUTA
KacaeTcsl BEPTUKAJIBHOM CTEHKH YCTYIa, HEBEPHO.

Hrak, B mpouecce najeHus IUIMTa HE KAaCaeTCsl BEPTUKAIBHOW CTEHKHM YCTyIa, U Ha ILUIATY
JNEUCTBYIOT TOJBKO BEPTUKAJIbHBIC CHJIBL: CHJIA TSDKECTH M CHJIA PEAKLUH OIOPBI CO CTOPOHBI
TOPU30HTAIBHON NMOBEpXHOCTH. [loaTOMY 1eHTp Macc THThl O OBUXKETCA U3 COCTOSIHUS IIOKOA I10
BEPTUKAJIM BHU3, U paccTosiHUE OT Hero 10 creHKu CD ocraercs paBHbiM OA. Kak BuaHO U3 pUCYHKA
2, uckomoe paccrosiue S=O0A—-L/2.
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O0603HaunMM yepe3 o YroJl MeXAy TOpPU30HTAJIBHOW MJIOCKOCThIO M OCHOBAHUEM IUIMTHI B MOMEHT
OTpBIBA IUTUTHI OT yCTyNa (CM. pUCYHOK B YCJIOBUU 3ajaun). Torna

e 2
sina =1, 0OA=_— szk(i_ljzk 1 R L (h/'L) _
L 2cosa 2\ cosa 2 1—(h/L)2 2 1—(h/L)2
2
OrtBeT: % L 1_(h/L)

3ananme 3. [lo ycnmoBuio 3agaunm NMpuOOpHI pa3Hble, U 32 HUX MOXHO IMOCATUTh TOJIBKO
CTYIEHTOB BTOpPOTro Kypca. I[loCKONIBKY CTYOEHTOB ceMepo, TO B JIaHHOM ciy4dae TpeOyeTcs
OTIPEACTUTh KOMUYECTBO YHOPSIOUYEHHBIX JIBOEK M3 CEMU YelOoBEeK. UHMCIO TaKUX YIOPSAOYCHHBIX

> 7!
JIBOGK PABHO YMCIY DPa3MeNIeHMH M3 CEMH OJIIEMEHTOB MO JBa, TO ecTh A’ =—|=42. Hanee,

MOCKOJIBKY KOMIIBIOTEPBl OJIMHAKOBBIE, TO JUJIsl CTYJIEHTOB IMEPBOTO Kypca TpeOyeTcs ONpeneiuTh

KOJINYECTBO HEYNOPSAJOUYCHHBIX IBOEK W3 BOCBMHU YeJOBEK. UHCIIO TaKMX HEYHOPSIOUYEHHBIX BOECK
= 8!

PaBHO YHCITy COYETaHUI U3 BOCKMHU 3JIEMEHTOB TI0 JBa, TO ecTh C. = 2161 =28. st xaxmoro Habopa

BTOPOKYPCHUKOB TaKHMM OOpa3oM MOXHO yKa3aTb 28 HaOOpOB MEPBOKYPCHHKOB. 3HAYMT, BCETO

croco0oB HabpaTh KOJJICKTUB U3 YEThIpEX yenoBek Oynet 42-28=1176.

Ortser:1176.

3ananue 4. Boszayx, Haxomsmuiics B O0YKe B MOMEHT 3aBEpIICHUSI OTKA4YKKW OCH3WHA, 3aHUMAeT
oobem (H — h)S + V u Haxomutes mon namienuem Po + pg(H — h + V/S). TlepBonauvanbHo, 110
BBITIOJIHEHUST TIpollecca OTKAYKHU, A3TO K€ KOJIMYECTBO BEIECTBA BO3JyXa HAXOJIWUJIOCh IMpHU



aTMOoCc(epHOM JIaBJIeHUH Po U 3aHumano oobem (H — h)S + Nv, rme N — uncio kauaHwuid, cenaHHbIX
HacocoM. B coorBercTBUM ¢ 3ak0HOM bolns—Mapuorra Toraa MoKHO 3alucarh:

pol(H s + W)= po +pgf H =+ | (4 ~h)s +]

Otcrona

2
N =!+@(H —h+\ij — 96.
V. pov S

2 o o
ITpu g = 10 m/c” popmanbublil Tounsid pesynbraT N = 95,(3). D10 03Ha4aeT, 4TO MPH MOCIIEIHEM,
96-m 3akaynBaHMM B OOYKY HArHETACTCSI HE BCS 3aXBadCHHAs HACOCOM W3 aTMOCQEpbl MOPIHS
BO31yXa, a Julb ee Tperb. Ho caemate 310 96-€¢ 3akauMBaHHE BCE DPABHO HYKHO, T.K. 95

3aKa4YMBAHHUK HE TIO3BOJIAT U3BJICYb U3 00UKH poBHO 20 J1 OCH3UHA.
Ortser: 96.

3apanme 5. PaccmorpuMm Tpexrpannsiid yron S terpasapa SABC. byaem cuutarh, 4to £
ASC=0> Z BSC=B>ASC=y. Ilo cBOICTBY TpeXI'paHHBIX yIJIOB CIIPaBEAJINBO COOTHOILIEHHE 0= B+ v.
[lo ycnoButo 3amaum yerbipe rpaHu TeTpasapa SABC sBISIOTCS paBHBIMU TPEYrOJbHUKAMH C
yriamu o, B3, y. Eciin mpeamnonoxuTh, 4To o — Tymo# yromu, 1o B+ y> /2, otkyna 7z = o+ B+ y>rr, u3
MIOJIYYEHHOT'0 POTUBOpEYHs ciieyeT. YTo Bce rpaHy MUPAMUJIBI — OCTPOYTOJIbHbBIE TPEYTOJbHUKH.
Otset: He moxer.

3aganue 6. s BBITIONHEHUS OLEHKH TPUMEM CHadala HECKOJIbKO ymnpolneHuil. Bymem
CUUTaTh, YTO BpPEMsI OT JOCTH)KEHUS MaKCHUMAaJbHOIO YPOBHS BOJBI B OyXT€ JIO JIOCTHMXKEHHUS ee
MUHHMAaJIBHOTO YPOBHS paBHO T = 6 4. bynem cuuTaTh, 4TO Mepemnaj BHICOT YPOBHS BOJIBI MEXKIY
IIPUIMBOM U OTJIMBOM B KaXKIOM MEPEXOe «IPUIUB — OTIUB» U 00paTHO — OAMH U TOT Xke. OLeHuM
CPeAHIOI0 IUJIOLIAa/b S BOJHOM IMOBEPXHOCTH OYyXThl Kak cpeiHee apupmeThdyeckoe oT S; u Sy

_$1+5

2
S =10,5 xM°. AHAJIOTUYHO OIICHUM CPEIHIOI0 IUIOMAAh S MOTEPEYHOIO CEUCHHS YCThS

S3+S,

OyXTHI: S = =1000 M.

Omnpenenum o0veM V u Maccy M Bojbl, BbITEKAroe U3 OyXThl Uepe3 yCThe 3a BpeMsl OT
JOCTHKEHHSI MAKCUMAaJIbHOTO YPOBHS BOJBI B OyXTE 0 JOCTHXKEHHS €€ MUHUMAJIBHOTO YpoBHs: V =
hS=2m - 10,5 km?=21-10° M* M =pV = phS = 21,6310 kr.

[IpenmonoxuM uis OLEHKH, YTO B TEUYEHUE BceX 6 4YacoB BOJAa BBITEKAeT M3 OYXTHI ¢
MIOCTOSIHHOM CKOPOCTBIO Vo. (B AeHCTBUTENHHOCTH BOJA BBITEKaeT M3 OyXTHl CHayajla MEAJICHHO,
3aTeM Bce ObICTpee, a OTOM CKOpPOCTh BOJABI YMEHBIIAeTCA A0 HyJs, MOCJE Yero BOoJa HayMHaeT
3aTekatb B OyXTy, M TPOLECC H3MEHEHMs] BEJIMYMHBI €€ CKOPOCTH B Cclle[ylolue 6 Yacos
noBTopsieTcs. OAHako Mbl BBIOEpEM H3-3a TMPOCTOTHl MOJENb IOCTOSHHONH CKOPOCTH BOJBbI,
MMOCKOJIBKY Hac MHTEpeCyeT cCyMMapHbId 3 dekTt 3a 6 yacos. s rpyOol OIEHKH 3TO TOMYyCTUMO, B
MOpSAKE BEIMYUHBI TOJYYE€HHOTO pe3ysibTaTa Mbl He omubdeMcs.) B TakoMm ciyyae aiist Vo MOJTydyuM

aBHeHue hS = Vot8, oTKyzna v —h_S_M
s o AR Yo = s T 6.3600-1000

CKOPOCTB BOJIbI Ha BBIXOJE M3 GYXTHI, Hy/KEH IIeperajl ypoBHeil BoIbI B Mope 1 B Gyxte Ah = vo?/(2g)

= 1,0 (m/c). (Kcratu, 9T00BI TOTYYUTH TAKYIO

= 5 cM, 4TO U OTMEYEHO B ycioBuM.) OTCrO/1a MOJIYy4YaeTcsl OLlEHKAa KMHETUYECKOW 3HEPIHM BOJBI,
2
. 9
BBITEKAIOMIeH 3a 6 yacoB u3 OyxTel: E :Toz 10,8:10° JIx. 3a cyrku momydaeM Es, cyrn = 4E =

9 .
43-10° Ix. DOTo oTBEeT Ha mepBbI Bompoc 3amaud. OtmeruM, 4to npuwiuBHas ['DC He Moxker



MIPEBPATUTH B JIEKTPOIHEPTUIO BCIO KWHETUYECKYIO SHEPTUIO TEKYIEH BOABL: B TAKOM CIIydae BOJia
Ha 'DC ocranoBmiiack ObI M HE TIepeTeKala Obl B ambHEIIeM U3 OyXThl B MOpE B 00paTHO.

OneHuM CyYTOYHBIM pacxoj] JJIEKTPOSHEPTUU B TMOCENKE. BBITOBBIE CYETYMKU OOBIYHO
MOKa3bIBAIOT PACXOJ] 3JEKTPOIHEPTHH B KritoBarT-yacax (1kBt-u = 3,6- 10® k). Cormanbhast HOpMa
pacxoja 3JIeKTPOIHEPrun coctapiisieT okoyio 50 kBT-u B Mecs, T.€. 0KoJio 6- 10° Jx Ha yenmoBeka B
CYTKH (3TO 3HAUUT, YTO CpeIHSAs pacxomyemass MouHOCTh Bcero okosnio 70 Br). Ilpu Takom
CKPOMHOM 3HepronotpediaeHuu nocenky ¢ Haceiaenuem B 2000 den. 3a cyTku TpedyeTcsl TOIbKO Ha
BHYTPHKBapTHpPHBIC HYXIbI 12-10° JIK 91eKTpOSHeprun. A ele ecTh PacXo/bl HIEKTPOIHEPTHU Ha
paboTy mnpuyana, pPEMOHTHBIX MACTEPCKUX, Mara3uHa, NIKOJIbI, Ha >KWIHIIHO-KOMMYHAIbHOE
xo03sucTBO. [lockonbky KIIJI mnpuwmuBnoit ['DC 3ametrHo wmenbmie 100%, mnomyyum, 4TO
Bo3MOkHOCTEH ['DC mpu YUCIOBBIX NaHHBIX M3 YCIOBHS 3a/ladll HEAOCTATOYHO JJisi CHAOXKCHHUS
IIOCEJIKA AIEKTPOIHEPTUEH.

HOCKOHLKy Vg :E’ OHCPIruro TCKymeﬁ BOJIbI MOX>XHO YBEIMYUTH, YMCHBIIMB ILIOIIAAb S

MIONEPEYHOr0 CeYeHUsl YCThsl OyxThl mpu crpoutenscTBe 1'9C. Ho npu 3TOM Hajgo ydyuThIBaTh, UTO
2 .

pOCT Vo cBsi3aH ¢ pocToM nepenana Ah = Vo°/(2g) ypoBHe# BOIbI B MOpPE U B OyXTe, & 3TO 3HAYHT, YTO

4acTh BOJIbI MOXET U HE YCIIETh IPOUTH YEPE3 YCThE.

9 .

OtBeT: Esy cyrn = 43-107 Ix. Bo3moxknocteit 'OC HenocTaTouHo 171sl CHa0XKEHHs IOCEIKa
ANEKTPOIHEPTrHed. DHEPTUI0 TEKYIIEH BOJIBI MOXKHO YBEIUYUTH, YMEHBIINUB ILIOMIAb MOMEPEUHOTO
CCUCHHMSI YCThSI OYXTHI.



