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1. Heas pacuyeTHO-Tpaguyeckoil padoTbl - BBIIBUTh 3HAHUS
CTYICHTOB OCHOB (DU3UKH, MPOU3BOJAUTH PACUETHI, MPHUBHUTH OOYYAIOIIUMCS
HaBBIKA CAaMOCTOATEIBHON pabOThl ¢ MPUMEHEHHEM MaTeMaTHYECKUX METOJIOB.

B xonme BhImonmHeHHs pacueTHO-Tpaduueckoil paboThl oOyyaromuincs
JOJDKEH MPOSBUTH YMEHHUE CAMOCTOSITENIFHO paboTaTh ¢ yueOHOM IuTepaTypoi,
NPUMEHSTh TEOPETHUYECKUE 3HAHUSA JUIS PEIICHH 33/1a4 M aHAIN3a KOHKPETHBIX
TaHHBIX.

PacuerHo-rpadudeckas paboTa J0KHA OBITH BBHITIOJHEHA M TIPECTABIICHA
B CPOK, YCTaHOBJICHHBIHN rpadukoM y4eOHOTO mpoIiiecca.

BoinosiHeHue pacuyeTHo-rpadguueckoid paboOThl BKIIOYACT CIEAYIOIINE
ATaIbI:

e O3HAKOMJICHHE C MPOrpaMMON JUCHUIUIMHBI «DU3KnKa», METOOUYECKUMU
PEKOMEHAIMSMHU TI0 BBIMOJHEHHUIO pacyeTHO-Tpauieckoi paboThl;
npopaboTka COOTBETCTBYIOIIMNX pasnenos bu3UKH:
«MEXAHUKA», «MOJIEKYJIXIPHAA OU3HUKA u
TEPMOJ/[UHAMHUKA» 10 peKOMEHJIOBaHHOW ydeOHOU auTeparype,
KOHCIIEKTaM JICKLUH;
o BBINIOJIHEHUE PACUETOB C IPUMEHEHUEM OCBOCHHBIX METOOB.
3aBepiieHHas paboTa TPENCTaBIACTCS MJisi TPOBEPKU Ha Kadempy
IPErnojaBaTelio B YCTAaHOBIIEHHbIE y4eOHbIM Tpadukom cpoku. Cpok MpOBEPKU
He Oosiee 5-7 nueit. IlperopaBaTenb MPOBEPSIET KaueCTBO pabOTHI, OTMEYAET
MOJIOKUTENIbHBIE ~ CTOPOHBI,  HEIOCTaTKM pabOThl W  OIICHUBAeT  ee.
OO6yuaroiuecs, He MOATOTOBUBIINE pacueTHO-TpadUUIECKyI0 paboTy, K 3a4eTy U
DK3aMEHY HE JIOITYCKAKOTCS.

2. Bb10op BapuaHTa U CTPYKTYpPa pacueTHO-rpaduyeckoii padboTbl

3ananus TUISt pacdyeTHO-TpaduIecKux pabor COCTaBJISIFOTCS
IpernojaBareyieM, KOTOPBIM BeleT AaHHYIO JUCHUIUIMHY, U YTBEPKIAIOTCS
kadenpoii.

Homep  Bapuanta  pacuetHo-rpaduueckoid  paboThl  BbIOMpaeTcs
oOyyaronumcs no nociueaHeil uudpe B mudpe HoMepa 3a4eTHOM KHUKKH. Tak,
Hanpumep, eciau nociuennss nudpa mudpa 1, To oOydaromuiicss BBITTOIHSIET
pacyeTHO-Tpaduueckyo padoTy o BapuaHTy Ne 1.

ITo sToMy HOMepy U 1o TabJuile BapuaHTOB (Tabnuua 1) HaxomsTcs
3a/1a4u, KOTOpbIE IOJKEH PEIIUTh CTYACHT.
Tabmuna 1
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3anaHus BBINOIHSIOTCA B Te€UeHUE 1-ro cemecTpa.

[Ipp  BBIMOTHEHWM  pacyeTHO-rpaduyeckod  paboThl  HEOOXOAUMO
MIPUACPKUBATHCS CIICTYIOIICH CTPYKTYPHI:

o TUTYJIbHBIH JIUCT;

« BBCJICHHC;

e pacUeTHAsI YaCTh;

¢ 3AKJTIOYCHUE;

o CITMCOK MCIIOJIb30BAHHOM JINTEPATYPHI.

TUTyJbHBIN JUCT SBISETCA MEPBOM CTPAHUIEH pacdyeTHO-TpauUecKo
pabotel. O0Opasernr ero opopmiieHus npuseneH B [IpunoxkeHun.

Bo BBenennu coaepixarcs o0IIHe CBeICHUs O BhINoJaHEeHHOH padoTe (0,5-1 ¢).
B pacuerHoii yacTu oOyuaromuics JOJKEH IMOKa3aTh YMEHUE NPUMEHSTh
MaTEMaTUYECKUEe METOJbl PACUETOB, PACCUUTHIBATH HEOOXOIUMBIE aHHEIE,
JIeaTh Ha UX OCHOBE apTYMEHTHPOBAHHBIC BHIBO/IBI.

YcaoBus 3a1a4 B pacYeTHOW YaCTH JOJKHBI OBITh TIPUBEICHBI MOJTHOCTHIO.
Pemenuve 3aga4d ciieqyeT COMpOBOXKIATh Pa3BEPHYTHIMU pacyeTaMH, CChUIKAMHU
Ha MaTeMaThdeckue (pOpMyIbl, aHAIM30M W BBIBOJAAMH. 3aJadd, B KOTOPBIX
JaHBI TOJIBKO OTBETHl 0€3 TMPOMEXYTOYHBIX BBIUUCICHUH, CUHUTAOTCS
HEPEIICHHBIMU.

Cnenyer oOpaTuTh 0CO00C BHUMAHHE HA BBIBOIBI, KOTOPHIC JTOKHBI OBITh
000CHOBaHHBIMH, TOATBEPKIATHCS MPEIBAPUTEIBHBIM aHATU30M IHUGPOBOTO
MaTepuania.

B 3akunwouennu pacuetHo-rpadudeckoit padbotsl (1 ¢.) B kpatkoit dopme
PE3IOMUPYIOTCS PE3YIbTaThl paOOTHI.

[Tocne 3akarOYEHUS TPHUBOJIUTCS CIUCOK JIMTEPATyphl, BKIFOYAIONTUN
TOJIbKO T€ WCTOYHUKH, KOTOpPbIE OBUIM WCITOJIb30BAaHbI TPH BBIMOJTHECHUH
pacdyeTHO- Tpadudueckoil pabOTHl U Ha KOTOPHIE MMEIOTCS CCBHIIKA B TEKCTE
padoTHI.

[Ipu onrcanuu TUTEPATYPHBIX UCTOYHUKOB HEOOXOUMO YKa3aTh:

o (haMWIINK ¥ MHUIIAAJTBI aBTOPOB;

« Ha3BaHWE KHHUTH, COOPHUKA, CTaThH;
e MECTO M3IaHUS;

¢ U3/1aTEIILCTBO;




¢ TOJT U3JIAHUS;
¢ KOJIMYECTBO CTPAHMIL MM KOHKPETHBIE CTPAHULIBI (IIOCIEAHNE B
CJIydae CChUIKM Ha CTAThIO MJIM CTATUCTUYECKUI COOPHUK).
CrangapTHelii  ¢opMaT ONUCAaHUS HCTOYHUKOB MPUBEAEH B CIHCKE
JUTEPATYPBHI.

3. TpeGoBanusi k opopMIeHHIO pacuyeTHO-TPaduIecKoil padoThI

[Ipu  odopmneHun  pacueTHO-Tpapuueckoi  pabOTBl  HEOOXOAMMO
PYKOBOJICTBOBATHCS CIEAYIOIMIMMH TPEOOBAHUSMU:

1. OO0wvem paboTel - 5-10 cTpaHuIl TeKCTa Ha CTaHAAPTHBIX JHUCTaX
dopmara A4, HaOpaHHBIX HA KOMITBIOTEPE C HCIOJb30BAaHUEM TEKCTOBOTO
penakTopa WiM BPYYHYIO (IHMCHbMEHHO), TaOJIMYHOTO MPOILIECCOpa WM JIPYTHX
IpOrpaMMHBIX CpeACTB (pa3Mep mpudra - 14 myHKTOB, HHTEpBAI - 1,5).

2. CrpaHulbl JOJKHBI OBITH MPOHYMEPOBAHBI W HMMETh TOJS ClieBa U
cIpaBa He MEHee 25 MM I 3aMEYaHU MPerno/1aBaTelisi-KOHCYIbTaHTa.

3. B Tekcre He T0IKHO OBITh COKPALIEHUH CJIOB, KPOME OOIIETIPUHSATHIX.

4. Bce npomMexyTO4YHbIE JaHHbIE NMPOBOJUMBIX PAcue€TOB U PE3YJIbTATh
CJIETyeT IPEJICTaBIATh B SBHOM BUJIE.

5. Bce Tabnuipl 10KHBI KMETh CKBO3HYIO HyMmepauuio. [IpuBeneHHbIie B
pabote mumrocTparuu (rpaduku, JuarpaMmbl) TOJDKHBI UMETh MOAPUCYHOUHBIE
HAJTHCH.

6. Omnwucanue AUTEPaTYpPHBIX MCTOUYHUKOB BBITIOJTHSETCS B COOTBETCTBUU
CO CTaHJapTHBIMU TPEOOBAHUSIMH, TPUBEACHHBIMH B MPEABIAYIIIEM pa3/elie.

4. 3aganus 1 MeTOANYECKHE YKA3AHUS [IVISl BBINOJHEHUS PACYeTHO-
rpaguyeckoi padoThl CTyJIeHTAMHU O4YHOM (popMbI 00yUeHMSI

MexaHuka

IlonsiTue COCTOSIHUSL B KJIACCHYECKON MeXaHHMKe. YpaBHEHMS
aBuxkeHusi: Monenmn B mexanuke. Cucrema orcuera. Tpaekropus, MyTh,
nepeMenieHre. CKOpOCTb, YCKOpPEHHME. YIJIOBas CKOPOCTb, YIJI0BOE
yckopeHue. CBs3b YITIOBBIX M JIMHEWHBIX XapaKTEPUCTHK JIBHXKCHMS.
TaHreHuuagIbHOE, HOPMAJIBLHOE U IIOJIHOE YCKOPEHUS.

JAuHamuka marepuaabHoi ToukM: [lepBriit 3akoH HeroToHa. Macca.

Cuina. Bropoii 3akoH Hetorona. Tpertuit 3akoH Herorona. Cuitbl TpeHus

3akoHbl coxpaHenusi: MMmynbc. 3aKOH COXpaHEHUS HMILYJIbCA.
Ilentp macc. DHeprus. DneMenTapHas padota. Momuocts. Kunetndeckas u
MOTEHIMANbHAS SHEPIUHU. 3aKOH COXPaHEHUS MEXAaHWYECKOM BSHEpPruM u
npeBpalieHus SHepruu. AOCOIIOTHO YIIPYTHil U HEYNIPYTUH yaphl TEL.

KunemaTuka W AMHaAMHMKa TBepAOro Tteaa: MOMEHT HWHEpUHH.
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Kunernueckas sHeprus BpamieHus. MOMEHT Cuibl. YpaBHEHHME IWHAMHUKH
BpAalaTEJIbHOIO JBWKEHHUS TBEPAOro Tena. MOMEHT HMIyJbca. 3aKOH
cCOXpaHeHusi MOMeHTa wummyibca. [ledbopmamuu  TBepaoro - Tena.
Hamnpsixenue. AOcontoTHass W OTHocHUTeNbHas aegopmanuu. 3akoH ['yka.
Jlnarpamma pacTsKEHHUS.

TArorenue. JJieMeHTbl TEOPUM TOJA: 3aKOH BCEMUPHOTO
taroteHusd. 3akoHsl Kemnepa. Cuna Tsbkectn. Bec. Heecomocts. Ilone
TATOTEHUS U €T0 CHJIOBAs M SHEpreThdeckas Xxapakrepuctuku. Pabora B mose
TaroreHus. Kocmuueckue ckopoctu. HewHepruanbHble CHCTEMBI OTCYETA.
Cuitel HHEpUUU.

Mexanuka xuakocreii: JlaBmeHue. YpaBHEHUE HEPA3PHIBHOCTH.
YpaBuenue bepHymm u cneactBust u3 Hero. Bsskocts. Pexxumbl TedueHus
KUIKOCTEN. /[BM>KEHUE Te B KUIAKOCTAX U ra3ax.

OcHoBbI peasiTUBHCTKONH Mexanukm: [IpeoOpazoBanusa [Manunes.
MexaHuyeckuid ~ MPUHUUII  OTHOCHUTEJIBHOCTH. [Toctynatsl CTO.
[IpeoOpa3oBanusa Jlopenna u cneactBus w3 HuUX. VIHTepBan Mexnay
coObITUAMUA. OCHOBHOW 3aKOH PEJSITUBUCTCKOM IMHAMHMKH MaTepualbHON
TOYKU. B3aMOCBSA3b MacChl U SHEPI UK.

Mexanuyeckue KoJse0aHuMsi: ['apMoHUYecKHe KojeOaHUsT U €ro
XapakTepUCTUKU. DU3NMYECKUH M MaTeMaTU4ecKHi MasTHHUKH. CIlloXeHue
rapMOHUYECKUX KOJeOaHuil ofHoro HamnpasieHus. buenus. CnoxeHue
B3aMMHO-TIEPIICHAUKYJIAPHBIX koneOanuil. @Durypsl  Jluccaxy.
HuddepenunansHoe ypaBHEHHE CBOOOJHBIX 3aTyXaloIIUX KoJieOaHUM.
Jlorapupmuueckuii nexkpemMeHT 3aryxaHus. JloOpOTHOCTh. ABTOKOJEOaHUS.
HuddepenunansHoe ypaBHEHHE BBIHYKJIEHHBIX KoJieOaHuil. Pe3oHaHc.

Yunpyrue BoJiHbI: [IponosbHBIE W MONEpPEYHBIE BOJHBI. BomaHOBOE
ypaBHeHue. PazoBas u rpymnmnoBas ckopoctu. HWHTepdepeHius BOJH.
Crostune BOJIHBI. 3BYKOBBIEC BOJHBL. D dekT [Jomiepa B akycTUKe.

MouiekyJispHas GpU3UKa U TEPMOJAMHAMUKA

MoviekyJISIpHO-KHHETHYeCKas Teopus (MKT) ra3os,
cratucTuyeckass (¢Quisuka: CTaTUCTUYECKUH W TEPMOAMHAMHYECKUU
MeTobl HcciieqoBaHusA. OMNBITHBIE 3aKOHBI UACAIBHOIO ra3a. YpaBHEHHE
cocTosiHUA uaeanbHoro raza. OcHoBHoe ypaBHeHue MKT naeaibHbIX ra3oB.
3akoH MakcBema O pacnpelnereHud MOJEKYJd HJIEaJbHOTO Tas3a 1o
CKOpOCTSIM M JHeprusiM. bapomerpuueckass ¢opmyna. Pacnpenenenue
bonbimana.

DJIeMeHTbI HEPABHOBECHON TepmoaumHaMuku: CperHee YHCIIO
CTOJIKHOBEHHMI M CpEIHsIs JJIMHA CBOOOJHOro mpoodera moJiekyis. ONbITHOE
obocHoBanue MKT  (bpoyHoBckoe  nBuwkenue, onblT  LlrepHa).
TennonpoBonHocTs. Auddys3us. Buyrpennee Tpenue (BI3KOCTh).

IlepBoe Hauyajgo TepMoguHaMuKu: Yuciao cremneHedl CBOOOIBI
MOJIEKYJIbl. 3aKOH PaBHOMEPHOI'O PACIPEIECICHHs] MO CTENEHSM CBOOObI
Mosiekyn. BayTtpennssi sHeprus. IlepBoe Havano tepmonuHamuku. Pabora
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raza Mpu HW3MEHEHHH OObema. DHTaIbmus. TermmoeMKocTh. [IpuMenenwue
NEepBOro Hayajga TEPMOJMHAMUKHM K H30IpolieccaMm. AnuabaTuueckuil u
MOJIUTPOITHBIN MTPOLECCHI.

Bropoe m Tperpe Havana tepmoauHaMuKHU: KpyroBoil mpormecc
(mukm). OOpatuMble U HEOOpaTHMbIE MPOIECCHl. JHTPOIHUS CUCTEMBI, €€
CTaTUCTHUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJUHAMHYECKON BEPOSITHOCTHIO.
PaBenctBo HepaBeHcTBO Kitay3uyca. Bropoe Hayano TepMOJIWHAMUKH.
Tperbe Hauano tepmonuHamuku (ypaBHeHue Hepucra-Ilnanka). TeruioBbie
JIBUTATENM, X0JI0auIbHbIE MamnHbl. [{ukin Kapuo u ero KII/I.

PeanbHble ra3pl U xkuAKOCTH: CUIIBI U TOTEHIMATIbHAS SHEPTUS
MEXKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS. YPaBHEHHE W H30TepMbl Ban-Jlep-
Baansca. Baytpennsist sneprus peansHoro raza. ¢ dekr xoynsa-TomcoHa.
Cxwmwxenue razoB. CBoiicTBa xuakocTeid. [loBepXHOCTHOE HAaTsSKEHHE.
CBoOomnass sHepruga. CmauuBanue. JlaBieHue TIOJl HCKPUBJICHHOM
MOBEPXHOCTHIO KUJIKOCTU. KanmniisipHbIe SIBIICHMUS.

TBepabie Tesa: Teepable Tena. MOHO- M NONMKPUCTAIUIBL. THIIBI
KpUCTaUIMueckux TBepabix Ten. Jledektsl B kpucramiax. Mcmapenwue,
cyOnumaliys, miiaBlieHHe W Kpuctaumszanusa. Amopdubie Tena. da3oBbie
NepeXo/Ibl IEPBOTO U BTOPOro poaa. Juarpamma coctosauus. TpoiiHas TOUKa.

METOAUHYECKHUE YKA3AHHUA

1.  Howmepa 3amay, KOTOpbI€ CTYIAEHT JOJKEH BKJIIOYUTH B CBOIO
KOHTPOJIbHYIO paboTy, ONIPEAEIIAIOTCA 0 Ta0JINLaM BapHAHTOB.
2. KonTtponbHble pabOThl HAJO BBHIMOIHATH B IIKOJBHON TETPaIH,

Ha 00JI0’KKe KOTOPOW MPUBECTH CIEIYIOIINE CBEACHUS: HOMEP KOHTPOJIBHOMN
paboThl, HAUMEHOBAHWE JUCIUIUIMHBI, CHEIUATBLHOCTh, Kypc U (opMy
oOyueHus, yueOHbI mudp, dhaMuiIusgs U HMHUIMAIBI CTYJIEHTa, a TaKXke
(dbaMuust BeayIIero npenoaaBaTess.

3. VYcmoBus 3amay B KOHTPOJIBHOM paboTe Hamo mepenucaTh
MOJIHOCTRI0 0€3 cokparieHuil. Kaxayro 3amady HE0OXOAMMO HAYUHATH C
HOBOW CTPAaHULIBL.

4. B KoHIIE KOHTPOJILHOM paboOThI CIEAYyeT yKa3aTh YUSOHUKH WU
y4yeOHbIE TMOCOOHUSA, KOTOPbIE HCIONb30BAJIUCH CTYACHTOM IPU PEIICHUU
3ajad.

5. KontponsHyto paboTy Ha mNOpoBEpKy cieayeT claTth B
JIeKaHAThl CBOMX (haKyIbTETOB J0 Hadaja SK3aMEHAI[MOHHON CeCcChH.
6.  Ecnu xonTponbpHas paboTa mpu NpOBEpPKE HE 3a4TEHA, CTYACHT

00s13aH HMCIpPaBUTh HEBEPHBIC PEUICHUS] U TMPEJICTaBUTh HCIPABICHHYIO
paboTy Ha TOBTOPHYIO TMPOBEPKY HEMOCPEICTBEHHO MPENoaaBaTeio.
HcnpaBnenust HeOOXOAMMO CIENaTh B TOU Ke TETPAIH.

1. CrtyaeHT moibKeH OBITh TOTOB BO BpEMsl 3a4eTa WJIM JK3aMEHa
JaTh MOSICHEHUS M0 CYLIECTBY PEIIEHUs 3a]a4, BXOJAIINX B KOHTPOJIbHBIC
paboTHI.



8. Pemenuss 3amau crnegyeT CONMPOBOXKIATh KpPaTKUMH, HO
MCYEPIIbIBAIOIIUMH TOSCHEHUSIMHU; B T€X CIy4asix, KOTJa 3TO, BO3MOXKHO,
CIeJIaTb CXEMAaTUYECKUM YepTeX WM PUCYHOK, MOSCHSIOUUN COAepHKaHue
3a/layu.

9.  Pemarp 3agadyy HeoOXoaumo B oOIIeM, BUIE, T.€. BBIPA3UTh
HUCKOMYIO BEIMYHMHY B OYKBEHHBIX OOO3HAUCHHSX BEJIMYMH, 3aJIaHHBIX B
ycioBun 3anad. Ilpuy  TakoM cmocobe pelieHduss HE MPOU3BOAUTCS
BBIYHMCIICHHSI TIPOMEKYTOYHBIX BEJTUIHH.

10. TIlocme momydeHUsS CIOXKHOW pacdeTHOW (GOPMYNBl IS
MIPOBEPKHU MPABUIBLHOCTHU €€ CJIEAYET MOJCTaBUTh B MPABYIO YaCTh (POPMYJIbI
BMECTO CHMBOJIOB BEJIMYMH O0O3HAYEHUS E€IWHULl 3TUX BEJIWYUH,
MPOM3BECTH C HHUM HEOOXOAWMBIE IEHCTBHUS M YyOEIUTCS B TOM, UYTO
MOJIy4eHHasi MpU 3TOM €AUHHUIA COOTBETCTBYET MCKOMOM BenuuuHe. Ecin
TAKOr'0 COOTBETCTBUS HET, TO 3TO 03HAYAET, UYTO 3a]a4a pelIeHa HEBEPHO.

11. YwucnoBble 3HAYCHUS] BETUYHUH MPU MOACTABKE UX B PACUETHYIO
dbopmyny ciaeayer BoIpaxkaTh TONbKO B enuHuiiax CU. B Bune uckiroueHus
JIOIYCKAaeT BbIpaXXaTb B JIOOBIX, HO OJMHAKOBBIX EIAMHHUIIAX YHUCJIOBBIC
3HAUYEHUS OJHOPOJIHBIX BEIWYHH, CTOSIIMX B UYUCIUTENEC W 3HAMEHATENe
IpoOU U UMEIOLINE OJMHAKOBBIE CTEIICHU.

12. Ilpu nmoacTaHoBKEe B pacyeTHYIO (hOpMyITy, a TaKKe MPH 3aIKiCH
OTBETa YMCJIOBbIE 3HAYEHUs BEJIMYMH CJIEAYyeT 3alKChiBaThb  Kak
MPOU3BEACHUE JECITUYHOM apoOu Cc oAHOM 3Havamed uudpoi nepen
3aITOM Ha COOTBETCTBYIOLIYIO CTENEHb aecAtd. Hampumep, Bmecto 3520
Hajgo 3anucath 3,520 103, BMecTo 0,00129 3ammcate 1,290 103u T. m.

13. Beluucnenus mo pacdeTHON ¢opMysie HaIo0 MPOBOAWTH C
cOONIO/ICHHEM TIpaBWi NPUOMMKEHHbIX BbluMcieHuil. Kak mpasuio,
OKOHYATENbHBIN OTBET CIIEYET 3alUChIBaTh C TPEMs 3HAYAIIUMH IUbpamu.
DTO OTHOCHUTCS K Clly4yaro, KOrja pe3yJbTaT MOJYyYeH C NPUMEHEHUEM
KaJIbKYJISITOPA.

3amaun

101. Touka asuranack B Teuenue t,[115¢ co ckopoctero V,[15Mm/c, B
teuenue t,[110c co ckopocthio V,[18M/c, u B TeueHue t; [16¢ co CKOPOCTHIO
V,[120 M/c. OnpeaenuTh CPpeaHIO MyTEBYIO0 CKOPOCTHh TOUKH.

102 Tpwu yeTBEpTH CBOETO MYTH aBTOMOOMJIB MPOIIET CO CKOPOCTHIO
V,0060 xM/4, ocTaibHyl0 YacTh — co ckopocTthio V,[180 km/4. KakoBa
CpeIHsIsl CKOPOCTh aBTOMOOUIIS?

103, TlepByro MOJIOBUHY IMYyTH TEJO ABUTAIOCH CO CKOpOCThio V,[12
M/c, BTOPYIO — co ckopocThio V,[18 M/c. OnpenenuTe CpelHIO MyTEBYIO
cKopocThb <V>.

104. Benocumneauct mpoexai MePBYO MOJOBUHY IYTH CO CKOPOCTHIO
V,[J16 km/4, BTOpyHO TOJIOBUHY TyTH — €O CKOpocThio V,[112 km/4.
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Onpenenure CPeIHIO CKOPOCTh BEJIOCUIIEUCTA.

106. Teno mamaer ¢ BbicoThl N[1100 M ¢ HyJleBOHM HavalbHOM
ckopocTbio. [IpeneOperass cOmpoTHBICHHMEM BO3AyXa, ONpPENETUTE, KaKon
yTh MPONAET TEJO 3a MOCIEIHIO CEKYHAY NaJeHUsI.

106. 3aBUCHMOCTH TPONJEHHOTO TEJIIOM MYTH OT BPEMEHH 3a1aéTCs
ypaBHeHnuem S[JA-Bt+Ct+Dt? (A6, Bl13m/c; Cl2m/c?; DII1wm/cd).
Omnpenenure 1715 Tena B MHTEpBase BpemeHu ot t,[11¢ o t,[14c:1) cpenHioro
CKOPOCTb; 2) Cpe/iHee YCKOPEHHE.

107.  Tloe3n nBuxketcs co ckopocThio V,=20 kM/4. Eciii BBIKIIIOUHUTH
TOK, TO MO€3/, ABUTAsICh PABHO3AMENJIEHHO, OCTAaHABIMBAETCS Yepe3 BpeMs
t[120c. KakoBo yckopenme a moe3na? Ha kakoM paccTosHHM S HaIO
BBIKJTIOYUTH TOK?

108 CBoOomHO mMmajaroiiee TEIO B MOCIEAHION CEKYHIY JBHXKCHUS
IPOXOJUT MOJIOBMHY Bcero myTu. C Kakod BBICOTHI MajaaeT h Teao M KakoBO
Bpemsi t ero najeHus.

109, JIBwkeHue  MarepuaibHOM  TOYKM  33JaHO  YpPaBHEHHEM
X[JAt+Bt2, rne All4m/c BL1-0,05M/c2. OmpenaenuTh MOMEHT BPEMEHH, B
KOTOPBIM CKOpPOCTh V TOUKH paBHa HyJt0. HailTu koopinHaTy U yCKOpEHHE B
3TOT MOMEHT.

10. C 6GankoHa OpocHIM MSYUK BEPTUKAIHLHO BBEPX C HAYaIbHOU
ckopoctbio V,[15m/c. YUepe3 tl12 ¢ msumk ynan Ha 3emito. Onpenenurhb
BBICOTY OaJIKOHA HAJl 3eMJIEH U CKOPOCTh MSIYMKA B MOMEHT yJapa O 3eMIIIO.

11 Jwuck paauycom (120 cMm BpamaeTcs COTJIaCHO ypaBHEHHUIO [
13— t+0,1t3. OnpenenuTh TaHTCHIMAIBHOE & W HOPMaJbHOE 8, W TOJIHOE a
YCKOPEHUs TOUEK Ha OKPYKHOCTH TUCKa A1 MoMeHTa Bpemenu t[]10c.

111. MaxoBuK HayaJ BpalaThCs paBHOYCKOpEHHO | 3a Bpemsi t [110c

JOCTHUT YacTOThI BpaLlEHUs N D3OOMI/IH'1.OHpCI[eJII/ITB YIJIOBOE YCKOPEHHUE
[} maxoBuka 1 unciao N 060poToB, KOTOpBIE OH C/IeJal 3a 3TO BpeMH.

112. uck Bpamaercs ¢ yrJIoBbIM yckopeHwem [ [J—2pan/c2.
Cxonbko 06opoTtoB N caenaer TUCK NMPU U3MEHEHUH YacTOThI BPAIIEHUS OT
n,[1240mun?! go n,[190Mun1t? Haiitu Bpems [/t, B TedeHHEe KOTOPOTO 3TO
IPOU30ILIO.

113. Slkopp SAEKTpOABUTATENS, MMEIOMIUKA YacTOTy BpalieHus N
[150c- t,mocne BbIKJIIOYEHUs ToKa, caenaB N[1314 060poToB, OCTaHOBUJICS.
Onpenenuts yriaoBoe ycKopeHue [ skops.

114. JluneitHasg cKopocTh V,, JIexalmux Ha OKPYKHOCTU paauyca R
BpaliaroIierocs Aucka pasHa 3m/c. Touku, pacrnookeHHbIe OJIMKe K OCH Ha
[IRJ10cm, umerotr ckopocts V,[12M/c. OnpenenuTs 4acTOTy BpamieHus N
JIICKa.

115. Tlo nyre okpyxHoctu paaumycom R[110 M aBmxercs Touka. B
HEKOTOPHIE MOMEHT BPEMEHH HOpMalbHOE yCcKopeHue a,[ 14,9 mM/c?; B 3TOT
MOMEHT BEKTOPBI MTOJTHOTO U HOPMAJIBHOTO YCKOPEHHUI 00pa3yroT yroJ [

[160°. HaitTu ckopocTh V ¥ TaHT€HIIUATBFHOE YCKOPEHUE 8  TOUKH.
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116. Juck paguycom r(J110 cMm, HaXOQUBIIHICS B COCTOSIHUU TOKOS,
HayaJl BpalaThcs ¢ MOCTOSTHHBIM yTioBeIM yckopenue [ [10,5pan/c?. Haittu
TAHICHIMAIBHOE @, W HOPMAJIBHOE @, U IIOJIHOE & YCKOPEHHs TOYEK,

JeKalUX HAa OKPY>KHOCTH JMCKA, B KOHIIE BTOPOM CEKYH[bI MOCIE Hayaia
TIBYKEHUS.

117, Ha  wmwimHIOp, KOTOPBIA  MOXET  BpamaTbCsi  OKOJIO
TOPU30HTAJIBLHON OCH, HAaMOTaHa HUTh. K KOHIly HUTH TPUBS3QIU TPY3UK U
IPEIOCTAaBUIIM €My BO3MOKHOCTh OIMyCKaTbes. [[BUrasicb paBHOYCKOPEHHO,
rpy3uk 3a Bpems t[13c omyctwics nHa h(11,5M. Omnpenenure yriioBoe
YCKOpEHHE [IWJIMHIPA, €CTIU €ro paauyc I4cm.

118. Teno OpomreHo TOPU3OHTAIBLHO cO cKopocThio V,[115m/c. Tlpe-
HeOperas CONMPOTUBJICHHEM BO3/yXa, OMNPEACIUTh pPAaaUyC KPHUBHU3HBI
TpaekTopuu Teina yepes tl12¢ mocie Havana JBHKEHHUS.

119. Touka ABMXETCS TO KPUBOW C MOCTOSITHHBIM TaHTEHITHATBHBIM
yckopenueMm a_[10,5m/c2. OnpenenuTs MNOJHOE YCKOPEHHWE & TOYKH Ha
y4acTKe KPHUBOM C paauycoM KpuBH3HBI R=3M, eciM TOuYka JBIKETCS Ha
ATOM y4dacTKe co ckopocThio V[ I2m/c.

121. Jlmst cxaTust mpyXUHBI Ha X,[ /1 CM HYXHO TPWJIOXHUTH CHITY
FO10H. Kakyio paboty A HYXHO COBEpIINTH, YTOOBI CXKaTh MPYKUHY Ha
X,[110 cM, ecnu cuina nponopuuoHaIbHaA CHKATUO?

122. OmpenenuTh BO CKOJNBKO pa3 CWiIa MPUTSHKEHHS Ha 3emiie
OoJibllle CUJIBI MPUTSDKEHUsT HA Mapce, eciin paguyc Mapca cocrasisier 0,53
panuyca 3emnu, a Macca Mapca — 0,1 1macce 3emuu.

123. Kocmwuueckas pakera neTut Ha JIyHy. B kakoi Touke mpsmoii,
COeUHSIONIEH 1eHTphl Macc JIyHbl U 3emun, paketa OyAeT NMPUTITUBATHCS
3emiieit v JIyHOM ¢ 0OIMHAKOBOM CHJIOH.

124. Pamuyc mumanetslt paBeH 100 kM, cpemHsis IUIOTHOCTH [
BellecTBa IUTaHeThl paBHa 3r/cmd. OmnpeaenuTs BTOPYIO KOCMHUYECKYIO
CKOPOCTH V,y TOBEPXHOCTH ITOU TIITAHETHI.

125. Kakyio Hago COBEpIIUTh paboTy A, 4TOOBI MPYKUHY >KECTKOCTHIO

k1800 H/m, cxxaTyro Ha X[16 cM, TOMOIHUTEILHO CxKaTh Ha [1X[18 cMm.

126. OmnpenenuTh KECTKOCTh K CHCTEMBI JBYX TPYXHH TpH
MOCIIEIOBATEIFHOM W TApalIeIbHOM HMX coeauHeHUH. JKeCTKOCTh MpYKHUH
k,[12 kH/m u k,[16 kH/m.

127. Omnpenenuth BBICOTY, Ha KOTOPOH YCKOPEHHE CBOOOIHOTO
najgeHuss coctaBisier 25% OT YCKOpEHHs CBOOOJHOTO TIJeHUs Ha
MMOBEPXHOCTH 3EMJIH.

128. Omnpenenutsb pabory, KOTOPYIO coBepuiat CHUJIBI
IPaBUTAIIMOHHOTO TIOJIST 3eMJIM, €ClU Telo maccoi Ml1kr ymamer Ha
MOBEPXHOCTh 3€MJIM C BBICOTHI, paBHOU paauycy 3emun. Pamuyc 3emnu u
YCKOpEHHUE CBOOOTHOTO MaIeHUs § Ha €€ MOBEPXHOCTH CUUTATh U3BECTHBIM.

129. Iee mnpyxkuHbl xkectkocThio K, [10,3kH/M wu k,[10,8xkH/m

COEIMHEHBI TMOceaoBareNbHo. Onpeaenutb a0COMOTHYIO0 AehOpMAIHIO X,
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nepBoOU MPYKUHBI, €ClIU BTOpas AepopmupoBaHa Ha X, 1 1,5¢cm.

130. Omnpenenuth  pabOTy  pacTSHKEHHS  JIByX  COCAMHEHHBIX
MOCTIeIOBATeIbHO TPYKUH skecTkocTsimMu K, [1400H/m u k,[1250H/m, ecnu
IepBasi NPyKUHA PaCTIHYJIACh P 3TOM Ha [IX[12cM.

131. Tlpu ropu3OHTaIBHOM MOJETE CO CKOpOocThio VI1250Mm/c cHapsia
mMaccoil MUI8kr pazopBasica Ha ABe yacTu. OpHa yacTh Maccoil M, [J6kr
noiiyunsia ckopocth V,;[1400M/c B HampaBieHUM TIOJIeTa CHapsja.
OnpenenuTh CKOPOCTh BTOPOM YaCTH CHapsia.

132. Opynue, 5KeCTKO CKpeIJIeHHOE Ha TuiaTgopMe, MPOU3BOJIUT BbI-
CTpesl BIOJb MOJOTHA Xeyie3Hol noporu moxa yriaom [1[130° k nuHUUM
ropu3oHta. Omnpenenutb CKOpPOCTh V, oTKarta MmiaaTQopMbl, €CIHU CHaps
BbUIETaeT co ckopocThio V, [1480M/c. Macca miatdopmbl ¢ OpyaueM U
cHapsimamu M, L1181, macca cHapsga m,[ J60kT.

133. Cuapsn, neteBmmii co ckopocteio VI1400M/c B BepxHEil ToUuke
TPACKTOPUM pa3opBajCsi Ha JBa OCKOJKa. MEHbUIMII OCKOJIOK, Macca
koToporo coctasiseT 40% OT Macchl CHapsija, MoJIeTed B IPOTUBOIIOJIOKHOM
HampaBlieHUu co ckopoctbio  V,[1150m/c. Omnpenenuts ckopocTs V,
0O0JIBILIETO OCKOJIKA.

134. Ha cKOJBKO MepeMEeCcTUTCSI OTHOCUTEIBHO Oepera jojika JJIMHON

I173,5m 1 maccoit m;[1200kr, eciid CTOAIIMKA Ha KOPME YEJIOBEK Maccoii
m,[180Kr nepemecTuTcs Ha HOC JIOAKA?

135. Ha mony cTouT Tenexka B BUJE JUIMHHOW JOCKU, CHaOKEHHas
Jerkumu kKojecamu. Ha omHoM koHue crout yenoBek. Macca ero m,[60kr,
macca jgocku M, 120kr. C kakoil CKOpPOCTbIO (OTHOCHUTEIBHO Ioja) OyaeT
JBUTAThCS TEJEXKKA, €CIM YeJIIOBEK NOWAET BAOJIb HEEe CO CKOPOCTHIO
(otHOCHTENBHO MOCKHM) V [11M/c.

136. KonbkoOexel, cTosi Ha KOHbKAax Ha JbAy, OpocaeT KaMeHb
maccoit m, 12, 5kr nox yriom [1[130° k ropu3oHTy co ckopocthio V,[110Mm/c.
KakoBa Oyzner ckopocTh V, IBHKEHHS KOHBbKOOEXKIA, €clM ero macca m,
[J60kr?

137. Illap maccoit m,[110kr, aBmKymuiics co ckopocteio V,[14m/c,
CTaJI- KMBAEeTCs C MapoM Maccoit m, [1 4kr, ckopocTs V, KoToporo pasHa 12
M/c. Cuutas ynap OpsIMbIM, HEYNPYTUM, HAUTH CKOPOCTH U IIIapoB TOCHE
yaapa B IBYX ciiy4asx:l) Mablii map HaroHsieT OOJBIION map, ABYKYITUHCS
B TOM JK€ HaIlpaBJICHUH;2) MaPbl JBUKYTCS HABCTPEUY APYT APYTY.

138. Ilmardopma c meckom obmeir Maccoit MI12T cToUT Ha penabcax
Ha TOPHU3OHTAJBHOM YyuyacTKe MyTH. B mecok momamaer cHapsa Macco
mJ8kr u 3actpeBaer B HeM. lIpeneOperas TpeHueM, ONpENEIUTh, ¢ KaKOU
CKOpPOCTbIO Oyner nBUratbcs IuiaTgpopma, €ciii B MOMEHT MONajaHus
cKkopocTh cHapsina VI1450m/c, a ee HanpaBlieHUE — CBEPXY BHU3 MOJ YIJIOM
[11730° Kk TOpU30HTY.

139. Yenosek maccoir m,[70kr, 6erymumii co ckopoctbto V,[19km/y,
JNOTOHSIET TENEeXKKY wMaccor m,[1190kr, ABMXKYIIMICA CO CKOPOCTHIO
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V,[13,6km/u, n BckakuBaeT Ha Hee. C KaKOW CKOPOCTHIO CTAHET JABUTAThCS
TelexKa ¢ 4yernoBeKoM. C KakoW CKOPOCTBIO CTAHET JABUIAThbCS TEJEKKa C
YeJIOBEKOM, €CITM YEJIOBEK JI0 MPbIKKA OeXall Ha BCTPEUY TEIEKKE.

140. Jlomka mmmuo#t 11J3M u Maccoit mIJ120Kr CTOUT CIIOKOMHO HA
Boje. Ha Hocy m kxopMe HaxomsTcs nBa pwibaka mMaccamu M,[J60kr u
m,[190kr. Ha cKOJbKO CIOBHUHETCS OTHOCUTEIBHO BOJBI, €CIU PbIOAKH
MIOMEHSIIOTCSI MECTaMHU.

141. C kako¥l HaMMEHBIIEH BBICOTHI N JOJDKEH HAaYaTh CKATHIBATHCS
akpoOaT Ha Bejocuriefe (He paboTas HOTaMmu), 4TOOBI MpoexaTh MO J0-
pOXKe, uMeromiei GopMmy «MepTBOM meTnu» paauycoM R=4m, u He oTO-
pBaTbCs OT JAOPOKKH B BEpXHeW Touke netiu? TpenneM npeHedpeys.

142. Haiitu paboty A moabeMa Tpy3a 10 HAKJIOHHOW TIIIOCKOCTH
mmuHOU 1002M, ecnmm macca Tpy3a paBHa MUJ100kr, yron Hakmona [1[1300,
kodpdunment tperus f10,1 u rpy3 ABMKETCS ¢ yecKopeHueM a [ 1m/c2.

143. Snpo atoma pacrmamgaeTcss Ha JBa OCKOika mMaccamu M, (11,60
1025 kr mu m,[12,4[1 10-%kr. OnpeaenuTb KHHETUYECKYIO SHEPTHIO T, BTOPOTO
OCKOJIKa, €CJIM KUHETHYeCKasi Heprus [, mepBoro ockoiika pasHa 18HJ[x.

144. Tlpu BbICTpesie U3 OpyAMs cHapsia maccod M=10kr nomy4aet
KHHEeTH4ecKyto 3Hepruto T,[11,8MJIx. Onpenenurb KUHETUYECKYIO SHEPTHIO
T, cTBONIA OpyMs BCIEACTBUE OT/Iayu, €ClId Macca M, CTBOJIa Opy/ius paBHA
600xr.

145. KonbkoOexel, CTOS Ha JibAy, OpOCHJI BIEpea THPI Maccou
m,[J5 Kr u BCJIEACTBUE OTIAayu OTKATWJICS Hazaz co ckopocteio V,[]1m/c.
Onpenenuth paboTy A, COBEPIICHHYIO KOHBKOOEKIIEM MPU OPOCAHUU THPH,
eciu ero macca m, [ 60xr.

146. Tlom netictBueM cunsl F1400H, HampaBiaeHHOW BEpPTHUKAILHO
BBepX, Ipy3 Maccoir MIJ20kr momuar Ha Beicory h[J15m. Kakoi
NOTEHIIMAIbHONW »Heprueit [/ Oynmer oOnamath moaHAThIM Tpy3? Kakyro
paboty 4 coBepmuT cuia F.

147. Kamemiexk CKOJB3UT C HAWBBICIICH TOYKH KYMOJa, UMEIOIIErO
dopmy mnomycheprl. Kakyro nyry [] omnumer kamemiek, Npexae ueMm
OTOPBETCS OT MOBEpXHOCTU Kymona? TpenueM nmpeHeOpeyb.

148. Tlox neiicTBHMEM MOCTOSHHOW CHIIBI F BaroHeTka mpoia myTh
slI5m u mpuoOpena ckopocth VII2m/c. Onpenenuts paboTy A CUIIbI, €Clu
Macca BaroHeTku paBHa 400 kr u koapdurmenT tperust pasen f10,01.

149. MarepuanpHas ToOYKa Maccod MII2kr JBUTANach  IIOT
JIEUCTBUEM HEKOTOPOW CHiIbl coryiacHO ypaBHeHuio X[ JA+Bt+Ct2+Dt3, rne
Al10m; BO-2wm/c; COlwm/c2, DI-0,2m/c3. Haiitu Momuocth N,
3aTpayMBaeMylo Ha JBWIKEHHE TOUYKH, B MOMEHT BpeMmenu t[12c.

150. B Oammuctuueckuii mMasTHUK Maccod MUISkr monana mysns
Maccoit m110r u 3actpsuia B Hem. Haittu ckopocts [ myinu, eciu MasiTHHK,
OTKJIOHHBIIKCH MOCTIE yaapa, HoaHsuIcs Ha BbicoTy hl110cMm.

151. Tlo kacaTenpHOM K MIKUBY B BUAE aucka nuametrpom DI175cMm u
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maccoit m140kr npunoxena cuna FU1kH. Onpeaennuts yrioBoe ycKopeHue
[l m yacrory BpameHuss N maxoBuka udepe3 Bpems tl110c mocne Hawama
NEUCTBUSA CUJIbI, €CJIM PAAUyC IIKKUBA I paBeH 12¢cM.

152. MaxoBUK B BH/I€ CILIOIIHOTO JUCKA, MOMEHT UHEPIIMH KOTOPOTO
JOJ150kr[] m2, Bpamaercst ¢ yactotoi N[124006/mun. Yepes tl]I1mun nocie
Hayasa JACHUCTBHS CUJI TOPMOKEHHS OH OCTaHOBUJICA. Onpenenuts MOMEHT M
CUJI TOPMOXEHUS M YHUCJIO OOOPOTOB OT Hayajga TOPMOXKEHHUS A0 TOJHOM
OCTaHOBKH.

153. K o6ony xomeca pamuycom R=0,5M u wmaccoir MLIS0kr
npuioxkeHa kacarenbHass cuna F[J98,1H. Haiitu yrnoBoe yckopenue [!
koseca. Yepes kakoe BpeMs t mocie Hauaja JEUCTBUSI CUJIBI KOJeco OyaeT
uMeTh  dactoTy BpamieHuss N [1100c?? Koneco cuutath OJHOPOIHBIM
nuckoM. TpeHuem npeHeopeys.

154. Ha oOox maxoBuka auameTpoM DI[]75¢cM HamoTaH mHYp, K
KOHIly KOTOpPOTO MpHBA3aH Trpy3 Maccod MII2kr. Omnpenenuts MOMEHT
MHEpIUU J MaxoBHKa, €CIIM OH, Bpallasicb paBHOYCKOPEHHO IOJ] I€UCTBUEM
CWJIBl TSDKECTH Tpy3a, 3a Bpems tl[13c mpuoOpen yrioByr CKOPOCTh [
[19pan/c.

155. Ha oaHOpOAHBIA CIUIONTHON IUJIWHIPUYCCKUN Bajl pPaJHnycoM
R[10,5M HamoTaHa JieTKasi HUTh, K KOHILYy KOTOPOW MPUKPEIUICH TPy3 Maccou

mCISkr. ['py3, pa3maTeiBasgs HUTH, OIIYCKAETCS C YCKOPEHUEM all1,96m/c2,
Onpenenuts MOMEHT MHEPIIMH Baia.

156. Omnpenenuth MOMEHT CWIBI M, KOTOPBIA HEOOXOAUMO
OPUJIOKUTE K OJIOKY, Bpamaromemycs c¢ vactotod NLI12c¢t, ytoObl OH
ocTaHoBuJICsA B TeueHue Bpemenu [It[18c. [uamerp 6moka D[130cm. Maccy
6J10ka ML 6KT CYMTaTh PABHOMEPHO pacIpeiesIeHHOMN o 0001y .

157. Hutb ¢ npuBsS3aHHBIMU K €€ KOHIIaM Tpy3aMu maccamu m,[150r
u M, 160r nepexkunyta yepe3 010k auamerpoM DI[14cMm. Onpenenuts MOMEHT
uHepuu J 6510Ka, eciau MoJl JEHCTBUEM CUJIBI TSDKECTH TPY30B OH TOJTYUMIT
yraoBoe yckopenue [ [11,5pan/c2.

158. CreprxeHb BpamaeTcss BOKPYT OCH, MPOXOASAIICH uepes3 ero cepe-
JUHY, corjacHo ypaBHeHuto [] [12t+0,2t3.Onpenenuts Bpalaronfmii MOMEHT
M, nevicTByronier Ha CTepKeHb uepe3 BpeMs tl 12 ¢ mociie Hayana BpaueHus,
ecii MOMeHT uHepiuu ctepxkus JI1 0,048 krl] m2.

159. K 00601y OJHOPOIHOTO CIUIOIIHOTO Aucka pagumycoM R[10,5m
MpUJIOKEeHa ToCTosiHHAs KacarenbHas cusa F=200H. Ilpu Bpamenun aucka
Ha HEro JeucTtByer MOMeHT cui Tpenus MLUI2HL] m. Onpegenuts maccy
JIMICKA, €CJIM M3BECTHO, YTO €T0 YIJIOBOE YCKOPEHHWE [ | MOCTOSHHO W PaBHO
14pan/c2.

160. Ha O6apaban pammycom R[150CM HamoTaH WIHYp, K KOHILY
KOTOpOro TmpuBsizaH Tpy3 maccod MUJ10kr. Haiitu mMomeHT wuHepiuu J
Oapabana, eciii U3BECTHO, UTO TPY3 OIMyCKaeTCs ¢ yckopeHueM a [12,04m/c2,

161. Ha xpato tmutatrgopMbl B BHIIE AHCKA, BPAIAIONIETOCS IO
WHEPIIMM BOKPYT BEPTUKAIBHOW OCH C YacTOTOW N[ 18MHH?, CTOUT YeIOBEK
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maccoit m;[170kr. Korja denoBek nepenien B HEHTpP MiIaTdopMbl, OHA cTaja
Bpamarbes ¢ dactotod N,[110mun?t. Ompeneautb maccy M, miaTOpMEI.
MoOMEHT MHEPIIMH YeI0BEeKa PACCUUTHIBATh KaK ISl MAaTepUaIbHON TOUKH.

162. T'opusonTanmbHas 1aTdhopma Macco MUI25Kkr W paguycom
R[J80cMm Bpamtaerca ¢ vactotoi N,[19vun?. B nentpe maatdopMbl CTOUT
YelOBEK W JCPKHUT B PACCTaBICHHBIX pykax rupu. Cumras miatrgopmy
JUCKOM, OMNpPEIEIUTh 4YacTOTy BpallleHUs IJIaTPOPMBbl, €CIH UEJIOBEK,
OMYCTUB PYKH, YMEHBIIUT CBOM MOMEHT uHepuuu ot J,[13,5kr[] m? no
J,[11kr[] m2,

163. Ha kparo HemoAaBMXHOW IIaTGOpMBI MOTYIIEH BpaliaTbes
BOKPYI BEpPTUKAJIbHON OCH CTOUT uenoBeKk Maccoil m;[J60kr. Juamerp
miatdopmer DI10,8M, mMacca m,[J6kr. C Kakol yIJIOBOH CKOPOCTBIO [
HAYHET Bpamiatbcs MmiaTdopma, eclid YelOBEK MOMMaeT JETSAIUNA Ha HETro
Msid Maccod MJ0,5kr? TpaekTtopus Msya TOPU3OHTAIbHA W TPOXOJIUT HaA
paccrostauu I'10,4Mm ot ocu tuiargopmel. Ckopocth Msiua VI Swm/c.

164. Yemomek, crosmuii Ha ckaMbe JKYKOBCKOTO, JIEPKHT B pyKax
crep>keHb amuHOM 1112,5M 1 Maccoit MIJ8Kr, pacoNoKeHHbIH BEPTUKATBHO
BJIOJIb OCU BpallleHUs CKaMeHKH. JTa cucTtema (CKaMbsl U 4eJIOBEK) 001a1aeT

MomeHTOM uHepuuu J[J10kr[] M2 u BpAILlA€TCS C YaCTOTOMU n]_DIZMI/IH'l.
Onpenenure 4acTOTy N2 BpAILCHHUS CUCTEM, €CIM CTEPKEHb IMOBEPHYT B

TOPU30HTAJIBLHOE MOJIOKEHUE.

165. Ilnatrdopma, wmmeromas (HOpMy CIUIONIHOTO  OJHOPOJTHOTO
JIUCKA, MOKET BpAIIAThCs 110 MHEPLIMHU BOKPYT HEMOJABUKHOW BEPTUKAIBHON
ocu. Ha kxpato mnatdopmbl CTOUT YEJIOBEK, Macca KOTOPOTO B 3 pa3a MEHbIIIE
Macchl maTdopmbl. OnpenenuTe, Kak 1 BO CKOJIBKO pa3 U3MEHUTCS yrioBas
CKOPOCTb BpallleHUs TIaT(OpPMBbI, €ClIM YEJIOBEK Mepeier Oymxe K UEeHTPY
Ha pacCTOsIHUE, paBHOE TMOJOBUHE paanyca MmiaaT@opMbl.

166. MaxoBuk B Bujae aucka maccoit MLI80kr u paguycom RLI130cm
HaxoauTcs B cocTtosiHuu Tokos. Kakyio paboTy A4; HYKHO COBEpIIUTH
MaxoBuky yactotry N[J10c?. Kakyro pabotry A4, npuuuiock Obl COBEPILIUTH,
ecnu Obl TIPU TOW € Macce OUCK MMENl MEHBIIYIO TOJIIWHY, HO BABOE
OOJIBIINIA paguycC.

167. Komeco pamuycom R[130cMm m maccoir M 13kr ckateiBaeTcs 0e3
TPEHHs TI0 HAKJIOHHOM IIocKocTH JyuHOo# |[]5 M u yriom Hakiona [10125.
OnpenenuTh MOMEHT HMHEpPLMH KOJIECA, €CIIM €ro CKOpPOCTb V B KOHIE
JIBYDKCHMS cocTaBisiia 4,6M/c.

168. Ilnatrdopma B BHAe nucka paguycom RIJ1,5M u wmaccoi
m,[1180kr Bpamaercss Mo MHEPUMHU OKOJO BEPTUKAIBHOM OCH C YaCTOTOU
n,[110mun?. B neHTpe maaTdopmbl CTOUT YesioBek Maccor M,[160kr. Kakyro
JUHEHHYI0 CKOPOCTh OTHOCUTEJIBHO T0J1a TOMEIIEHUS! OyJIET UMETh YEJIOBEK,
€CJIU OH TepeaeT Ha Kpai rmaTGopmMbl?

169. T'opuzonrtanpHas miatdopma Maccoit M,[1150kr Bpammaercs
BOKPYI BEPTHKAJIBHOM OCH, NPOXOIAIIEH uepe3 LEeHTp MIaT(GopMbl, C
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yactorord N[18mun1. YemoBek maccod M, 170Kr CTOMT MpU 3TOM Ha Kparo
wiatrgopMel. C Kakoil yriloBOM CKOPOCTBIO HAa4HET BpauiaThes miardopma,
€CIM 4eJIOBEeK Tpeiner or kpas miatrgopmbl kK ee ueHTpy? CuutaTh
w1aTpopMy KpYyIJIbIM OJHOPOJHBIM JHUCKOM, a YeJIOBEKa — MaTepUalibHON
TOYKOM.

170. Crepxenp gmuHOM |[11,5M wm  wmaccoii mMII10kr MoXKeT
BpAaIllaTbCsl BOKPYT HEMOABHKHOW OCH, NMPOXOIAIIECH Yepe3 BEPXHUN KOHEI
cTepkHs. B cepenuny crepxHsi ynapser myis maccod My[110r, nersmas B
TOPU30HTAJILHOM HampaBieHHH co ckopocThio V,[1500M/c, u 3acTpeBaeT B
crepxkHe. Ha kakol yroa OTKJIOHUTCSI CTEPKEHD Mocie yaapa’?

171. Ilapuk maccorr m=60 r kosebnercsa c mepuogom 7=2 c. B
HaYaJIbHBIH MOMEHT BpeMEHHU cMelleHue mapuka x()=4,0 cM u oH obnajgaet
sHepruen £ =0,02 k. 3anucaTe ypaBHEHHME MOPOCTOrO0 TaPMOHHYECKOTO
KoJeOaHusl IapuKa U 3aKOH M3MEHEHMsI BO3BPAILAIONICH CHIIBI C TEUCHUEM
BPEMEHH.

172. CkmaapiBatoTcsl JiBa KojeOaHUsS OJMHAKOBOTO HAIIpaBIICHHUS H
OJIMHAKOBOTO Tepuoja: x1=A1Sin o1t u x2=A2sin w(t+7), rme A1 =A2=3

CM, 601:(022750'1, 1=0,5 c¢. Onpenenuts aMIuTyny 4 U HadaJibHYIO dazy @Q

pesynpTupytomero kosebanus. Hanucate ero ypasHenue. IlocTpouts
BEKTOPHYIO Auarpammy jjisi MomenTta Bpemenu t =0,1.

173. Touka y4acTByeT OJHOBPEMEHHO B  JBYX  B3aUMHO
MEPICHIUKYJISIPHBIX ~ KOJEOAHUAX, YpaBHEHUS KOTOPBIX X=A;sino,t u
y=A,cosm,t, rne A,=8 cM, A,=4 cMm, ®,=w,=2C!. Hamucats ypaBHEHUHE
TPAEKTOPUU U MOCTPOUTH ee. [lokazarh HanpaBieHnue ABUKEHUS TOUKH.

174. Onpepenutrp mnepuon 71 KoneOaHUW  MATEMATUYECKOIO
MasiTHUKA, €CJIM €ro MOIYJh MaKCHMalbHOTO TepeMenieHuss Ar =18 cm, u
MaKCHUMaJIbHasi CKOPOCTh U, =16 cm/C.

175. Ompenenutb 4acTOTy V TMPOCTHIX TapPMOHHYECKUX KoJieOaHUM
nucka paguycoM R= 20 ¢cM OKOJI0 TOPU3OHTAIBHOM OCH, TIPOXOAIIEH uepes
CEpelMHY pajanyca JUCKa NEPIEHIUKYJIISIPHO €ro MIOCKOCTH.

176. Ha rmaakom TOpU30HTAJIBHOM CTOJIE JISKHUT miap maccoit M=200
I, NPUKPEIUICHHBIA K TOPU30HTAIBHO PACIIOJIOKEHHOW JIETKOW MPYXKUHE C
xectkocThio K =500 H/m. B map nomamaer myns maccoir m=10 r, neTsimas
co ckopocteto vV =300 wm/c, u 3actpeBaer B HeMm. llpeneOperas
NepeMelIeHeM I1apa BO BpeMsl yJapa U COMNPOTUBIECHUEM BO3/AyXa,
OnpeenuTh aMIIUTYAy A u nepuoj T koneOanuii mapa.

177. Onpepenutb nepuon 7 MPOCTHIX TAPMOHUYECKHUX KoJIeOaHUM
aucka paauycoM R=40 cM 0K0JI0 TOPU30HTAIBHOW OCH, MPOXOAIICH uepes
00pa3yroIyro JUcKa.

178. Touka coBepiIaeT NPOCThIE TapPMOHHYECKHUE KoJieOaHus,
ypaBHeHHE KOTOphIX x=Asin [It, tne A=5 cMm, ®=2 Cl. B MOMEHT BpeMeHH,
Korma Todyka oOjamana moTeHuuanbHOM 3Hepruert I1=0,1 mJ[kx, Ha Hee
nercTBoBaia Bo3Bpamatomas cuna F=5 mH. Haiitu 3ToT MOMEHT BpemenH t.
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179. MarepuanbHas TOYKa COBEpIIAET MPOCThIE TaPMOHUYECKUE
KOJIeOaHMs Tak, YTO B HAYAJIbHBIH MOMEHT BPEMEHU CMEIICHUE X, = 4 cM, a
CKOpocTh v, = 10 cm/c. Onpenenuth aMIUTyny 4 U HadalbHYIO (azy @,
KoJieOaHu, eciy ux nepuoa 7=2c.

180. Ha crepxxne mmmuOM |=30 cM yKperuieHbl JBa OJIUHAKOBBIX
Ipy3HKa: OIMH — B CEPEIMHE CTEPKHS, IPYrod — Ha OJHOM M3 €ro KOHIOB.
CrepikeHb ¢ rpy3aMu KOJIEOIETCSI OKOJIO TOPU30HTATBHON OCH, MPOXOIAIICH
gyepe3 cBOOOAHBIN KOHell cTepxkHs. Onpenenuts NpuUBEICHHYIO JUIMHY L u
nepuox T MHPOCTBIX TAPMOHMYECKHX KOJIEOAHWU JAaHHOIO (PU3UUYECKOTO
MasTHHKA. Maccoii cTep KHs MpeHeOpeYb.

MOJIEKYJIAPHAA ®U3HKA U TEPMOJHHAMHKA
IIPUMEPBI PEIIIEHUA 3A/1AY

3agaun
201. Omnpenenuth KonuyecTBa [/ BemecTBa W 4mcio Moyiekyn N
Kuciopoaa maccon mL10,5kr.
202. CKOIbKO aTOMOB COJEPXKUTCS B PTyTH Maccod MUIr wu
KoJau4ecTBOM BellectBa [1[10,2M071b.
203. Haittm momsipHyro maccy M u maccy M, OJHON MOJEKYJIbI
IIOBAPEHHOM COJIN.

204. OmpenenuTs Maccy M, OAHONU MOJIEKYJIbI YIJIEKHUCIIOTO ra3a.

205. B oOGammone V[I3m coxepxurcs kuciopon maccoir ml110r.
OnpenenuTh KOHIICHTPAITUIO MOJICKYJT Ta3a.

206. Ompenenuth KodW4ecTBa BemiecTBa [1 w umcmo mojekyn N
azora maccout m[]0,2xkr.

207. Omnpenenuth MOJSAPHYIO Maccy M u Maccy M, OAHOW MOJICKYJIbI
a3zota u okucu azora NO.

208. OmpenenuTh  KOHIIGHTPAIIMIO N MOJEKYJ  KHCJIOPOJa,
Haxoxsulerocst B cocyne BmectuMmoctbio V121, KonudectBo BemiectBa [
kucnopoaa passa 0,2 MoJb.

209. OmnpenmenuTh  KOMWUYECTBA  BEIIECTBA [ BOAOPO/A,
3aMoJHSONMIETo cocya oobemMoM VI 1371, eciiu KOHIIEHTpAI|s MOJICKYJT Ta3a B
cocyne nJ2(7 10%8m-3,

210. CxkoabpKO aTOMOB cOfeprKaT ra3bl Maccod ML 1T kaxapiid: 1) renmii; 2)
YIIJIEPOA.

211. Ompenenuth BHyTpeHHIOO dHepruto U Bomoposa, a Takxke cpe/l-
HIOI0 KHHETHYECKYIO dHEpruto <[] > MOJIEKYJbl 3TOTO Ta3a Mpu TeMIlepaType
T300K, ecnu konuuecTBO BemecTna [ | 3Toro raza paBHo 0,5Molb.

212. Omnpenenuth CyMMapHyl0  KHHETHYECKYIO0 dJHepruro F,
MOCTYIAaTEeILHOTO JIBI)KCHHUS BCEX MOJICKYJ Ta3a HAaXOMSIIETOCS M COCYIE
BMecTuMocThio V13 11 mox nasienuem pl1540 klla.

213. KommuectBo BemiectBa renus [/[11,5mMonb, Temmeparypa
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T1120K.  Omnpenenutb CyMMapHYH  KHHETHUYECKYH  JHepruwo FE,
MOCTYIATEIBLHOTO JABMYKEHHS BCEX MOJIEKYJ 3TOr0 rasa.

214. Monsipaas BHYTpeHHss sHeprus U, HEKOTOpOro AByXaTOMHOTO
raza pasHa 6,02xJ[x/Monb. Onpenenurs KHHETUYECKYHO dSHepruio <[ >
BpaIaTeJIbHOTO JIBIKCHUS OJHOW MOJEKYJIbl 3TOro rasza. l'a3 cuurarh
UJCaTbHBIM.

215. OmnpenenuTh CpeIHION KUHETHYECKYIO sHepruto <[] > o1HOMI
MOJIEKYJIBI BOASHOTO Iapa mmpu temreparype 711500K.

216. OmnpenenuTb CPEAHIOI KBAJIPATHUHYIO CKOPOCTh <|lgp> MOJEKYJIbI

rasa, 3aKJIIO4YEeHHOT'O B COCY/I BMECTUMOCTBIO V211 o1 JaBJIeHUEM
p[1200kIIa. Macca raza m(]0,3r.

217. Bomopon wHaxomutcs npu Temmeparype 711300K. Haiitu
CPEIHIOK KMHETHYECKYIO DHEPIuIo <[ > BpalmaTelbHOro ABUKEHHUS OJHON
MOJIEKYJIbI, @ TAaKXKe 3TOTO Ta3a CYMMapHYI0 KUHETHYECKYIO dHEPTUI0 E, Bcex
MOJIEKYJI 3TOT'0 ra3a; KOJIMYecTBO BemecTBa [ Bogopoaa 0,5MoIb.

218. Ilpu kako#t TemriepaType CpeaHssi KHHETH4ecKas sHeprus <[ >
MOCTYNaTEeNbHOTO IBIKEHUST MOJIEKYIIbI raza paBHa 4,14 (] 102! JTx?

219. B a30Te B3BEIICHBI MENTbYANUIINE MBUTHHKH, KOTOPHIC JBUKYTCS
TaK, KaK eciii Obl OHU OBLITM OYEHBb KPYMHBIMU MOJIeKyJaMu. Macca Kaxoi
neuiHKE paBHa 6] 101, IMaz waxomutcs mipu Temneparype 711400K.
OnpenenuTs cpeaHUE KBaJApPATUIHBICE CKOPOCTH <[] >, a TakkKe CpeaHue
KUHETUYECKUE HHeprun <[
MBUTAHKH.

220. Ompenenwuth CPEAHIOI KHHETHYECKYIO dHEPTHI0 <[] > TOCTy-
TaTENIBHOTO JBMKCHHA U <[], > BpallaTENbHOTO IBUKEHHS MOJIEKYIIBI

azota mpu Ttemneparype T[1300K. Ompenenuts Takke TOTHYIO
KHHETHYECKYIO SHEPTHUIO £, MOJICKYJIbI PU TEX YK€ YCIOBUSX.

221. KakuM noimkeH ObITh HauMeHbININNA 00beM V OaslsloHa BMEIA0-
mero maccy miJ6,4xkr kuciaopojia, €clid €ro CTEHKH Npu TeMIepaType
t[120°C BeiaepkuBaroT nasienue pll15,7MlIla.

222. B OGamione Haxoamyoch Macca M[/10 kr rasa mpu JaBICHHUH
p,[110MIla. Kakyro Maccy Am rasa B3suIu U3 O0ajjIOHa, €CIU JIaBJIEHUE CTajio
paBHbIM P,=2,5MIIa? Temneparypy raza cuuTaTb HOCTOSTHHOM.

223. Haitit m Bo3/ayXa, 3alOJHSIOIIET0 ayJAUTOPUIO BBICOTOM N[15M
u miomaaso mona S[1200m2. JlaBnenue Bozayxa PLI100kIIa. Temmeparypa
nomernierus t117°C. Monspras macca Bo3ayxa M[10,029kxr/mMoib.

224, Kakoe konmdvecTBa v raza Haxomutcs B Oomone VII10M3 mpu
nasiiennu PL196xIla u remnepatype t [117°C?

225. B OaytoHe BMECTUMOCTBIO 15 1 HaXOOUTCA a30T IO JABICHUEM
100 klIla mpu temmnepatype t,=27°C. Ilocime Takoro kak wu3 OaioHa
BBIITYCTHJIM a30T Maccoi 14r, temmeparypa raza crtaio paHoul t,[117°C.
Onpenenute AaBiIeHUE a30Ta, OCTABIIETOCS B OAJJIOHE.

> IMOCTYHAaTCJIbHOIO0 JBHMXXCHHA a30Ta U

I10CT
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226. B cocyne Bmectumocthto V(10,31 mpu temmeparype t[1290K
HaXOJHUTCS HEKOTOPHIH Ta3. Ha CKOJIbKO MOHM3UTCS AaBJICHUE ra3a B COCY/E,

€CJIM U3 HEero u3-3a yTeuku BoidaeT N[ 1019 MOJIEKYJT?

227. JlaBneHue BO3AyXa BHYTPH IUIOTHO 3aKyHNOPEHHOW OYTHUIKH
t10079C 6but0 p1[1100kITa. [Tpn HarpeBanwuu OyTHUIKH MPOOKa BhUIeTENA. 10
Kakoi TemmepaTypsl t2 Harpeaum OyTBUIKY, €CIM H3BECTHO, YTO IpoOKa

BBUJIETEIA TIPH JIaBJICHUHU Bo3ayxa B OyTelike P21 130kI1a?
228. Macca m[]12r raza 3anumaetr oobeMm V[14m mpu Temmeparype

t170C. Ilocne HarpeBaHus ra3a IpH MOCTOSHHOM JIaBJIEHUU €T0 TJIOTHOCTh

CTaJIo paBHOM [ 110,6xr/M3. 1o Kakoii TeMIiepaTypsl t, Harpenu rasz?

229. bamnon VU121 comepkuT yrieKucibii ras. JlaBiaenue p rasza
paBHo 1MIIa, remnepatypa 711300K. Onpenenuts maccy M rasa B OaJioHe.

230. T'a3 mpu Temmeparype 711309K masnenue pl10,7MIla umeer
wiotHocTh [ [J12kr/m8. OmnpenenuTh OTHOCUTENbHYIO MOJIEKYJISIPHYIO
maccy Mr rasza.

231. B cocyne 1 ob6bemom V[I3;1 HaxomuTcs ra3 IO JTaBICHHEM
p,10,2MIIa. B cocyge 2 ob6bemom V[]4m HaxoguTcs TO K€ ra3 ImoJ
nasienrem P, 10,1MIla. Temneparypsl raza B 000MX COCyJax OJIMHAKOBHI.
[Ton xakum naBiaeHueM P OyneT HaXOAUTHCA Ia3, €CIM COEIUHUThH COCY.IBI C
TPYOKOH.

232. bammon BmectumocThio V12051 COmepXUT CMECh BOJOPOJA H
azora npu Ttemmeparype 290K wm nmaBnenum [Mlla. Onpenenure maccy
BOJOpPOJA, ECIU Macca cMecH paBHa 150r.

233. B 3akpeITOM cocyle BMeCTUMOCTBIO 207 HAaXOIUTCS BOAOPO
Maccor 6r u remmii Maccod 12r. Ompexpenure:l)naBnenue; 2)MOJSIPHYIO
Maccy ra3oBOM CMeCH B cocyle, eciii temmeparypa cmecu 711300K.

234, Opgun Oammon ob6veMoM V1101 comepKUT KHUCIOPOA IO
nasnenuem p,[11,5Mlla, apyroi Oamion oobemoM V[12271 cOAEpXKUT a30T
noj nasienuem P, 10,6MIla. Korna 6ainoHsl coeAMHUIN MEXTy co00ii, 00a
raza CMelajanuch, o00pa3oBaB OJHOPOIAHYIO cMech (0e3 Hu3MEHEHHUS
temneparypsl). Haiitu napiuaneneie nasnenust plJ ; u plJ , o0oux razos B
CMECH U TIOJIHOE JIaBJICHHUE [) CMECH.

235. Cmecp Bomopoma u aszoTa oOmeit Maccoir MUJ290r mpwu
temreparype 7=600K u naBnenuu p [12,46MIla 3anumaer o6bem VI130m.
Omnpenenuts Maccy M, BOAOPOIa U Maccy M, a3oTa.

236. B Oamnonax ob6wem V,[120n u V,[144nm copepxutcs Tras.
HaBnenue B mepBoMm Oaminone p,[12,4Mlla, Bo BTOpOoM — p,[]1,6MIIa.
Onpenenuts oO0lIee OaBjieHUE P W mapuuaibHbie Pl ; m pLl , mocne
coeuHEeHe 0aNIOHOB, €ClIM TeMIIepaTypa ra3a oCTajloch MPEKHEH.

237. B cocyne c oobemom V[10,01M3 comepkuTcsi cMeCh Ta3oB —
azora maccod M;[J7 r m Bomopoma maccod M,[JIr — mpu Temmeparype
7=280K. Onpenenurh 1aBICHUE P CMECH T'a30B.
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238. B cocyne ob6bemom V[I2n1 waxoautcs Macca mM,[]6r
yraekucioro raza (CO,) u macca m, 3akucu azota (N,O) npu temneparype t
[1127°C. HaiiTu naBieHue P CMECH B COCY/IC.

239. B cocyne maxomsaTtcs macca m,[/14r a3zora u macca m,[I9r
Bogopona mpu Ttemmeparype t [110°C u nmasnenun p [11MIla. Haiitu
MOJISIpHYI0 Maccy M cmecu u o0bveM V cocyaa.

240. B cocyae Haxoautcs macca m,[110r yriaekucioro raza u macca
m,[J15r a3zora. Haittu mnotHocTs [ cMecu mpu Temmneparype tl127°C u
napienuu PL115011a.

241. HaiiT cpemHIO JUTMHY CBOOOJHOTO Xona mpobera < | >
MOJIEKYJ BO3AyXa MPU HOPMAJBHBIX YCIOBUAX. J(MaMmeTp MoJieKysa Bo3ayxa
[

[10,3HM.

242. bammon BmectumocThio VI110m comepXUT BOIOPOA Maccoit
mC]1r. OmnpenenuTh CpPeaHIO JIMHY CBOOOJHOrOo Xoma mpobera < | >
MOJIEKYJIBI.

243. OmpenenuTh IJIOTHOCTh [] pa3peKeHHOTO BOJOPOJA, €CIU
CpedHsisl JUIMHA CBOOOHOTO mpodera < | > monekyn paBHa 1cM.

244, KakoBa cpeansisi apudmeTndeckass CKOpOCTb <[> MolleKys
KHUCIIOpOJa TPU HOPMAJbHBIX YCJIOBHSIX; €CIIM M3BECTHO, 4YTO CpeaHee
3Ha4YeHHe CBOOOJHOTO mpobera < | > Momekynmsl KHCIOpOAa TMPH ITHX
ycaoBusx paBHO 100HM.

245, Haiiti cpemHIow JUIMHY CBOOOJHOTO Xona mpobera < | >
MOJIEKYJ a30Ta B cocyae oobemom V51 Macca raza mL10,5kr.

246. OmnpenenuTh CPEIHIO MPOAOHKUTENIBHOCTh <[] > cBOOOIHOTO
npobera MoJiekys Bo3ayxa rpu temmeparype t1127°C u naBnenuu pll0,5kI]a.
JunameTp MOJIEKyJ BOAOPOJa NPUHATH paBHBIM (,28HM.

247. Haiitu cpemHom UIMHY CBOOOJHOTrO mpobera < | > mosekyn
yraekucioro raza npu temmeparype t[1100 °C u maBnenmem pl)13,3I1a.
JnameTrp Monekya yriekuciaoro raza [ [10,32HM.

248. Haiitu cpenHioo JumHY cBoOOIHOTO mpodera < | > MojeKy:1 Bo-
nopozaa nipu aasnennu PL10,111a u remneparype 7 [1100K.

249. Haiitu CpenHol0 NPOJOIKUTEIBHOCT < T > CBOOOJHOTO
npobera MoJekyn kuciopojga mpu Temneparype 7111250K u naBnenue
p1100ITa.

250. Haiitu cpemHee YMCIo CTONKHOBEHUHN < Z > B €IUHUILY BPEMEHU
MOJIEKYN yriiekucioro raza npu temmneparype t[1100°C, ecou cpeauss aimHa
cBoOoaHOTrO Tpodera [ [1870MKM.

251. OmnpenenuTs KOIUYECTBO TEIUIOTH Q, KOTOphIE HAJ0 COOOIIUTH
kuciopoay oobemom V501 mpu e€ro HM30XOPHOM HarpeBaHUU, YTOOBI
JaBJieHUE ras3a nosbicuiioch Ha A pl10,5MI1a?

252. Ilpm M30TEpMHYECKOM paCIIMPEHUU a30Ta MpU TeMIeparype
7=280K o06beM ero yBenuuuiics B JBa paza. Onpenenutb: |)COBEPIICHHYIO
MIpH paciIipeHuu ra3a paboty A; 2) usmenenue AU BHyTpeHHel dHEprud; 3)
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KOJMYECTBO TerioThl Q, mosrydenHoe ra3om. Macca azora m [ 0,2kr.

253. Kucnoponx wmaccoir mCI200r 3anmmaer obbem V111001 u
HaxoauTcs non AaBiaeHuem P1[1200xIIa. [Tpu HarpeBanuu ra3 pacmupsieTcs
IpYU MOCTOSTHHOM JaBiieHuH 110 oObeMa V2 [1300m:, a 3aTeM ero JgaBlieHUE
Bo3pocio g0 P2 [1500xIla nmpu Hem3smeHHom oObeme. Halitm m3meHeHUs
BHyTpeHHe# sHeprun AU rasa, coBepiieHHy0 ra3oM padboty 4 u Temioty Q,

nepenannyto rasy. [loctpouts rpaduk nporecca.

254. O0OBeM Bogopoaa npu uzorepmudeckom paciuperuu (7171300K)
yBenuuuiics B N =3 paza. Onpenenuts padoTy 4, COBEPIICHHYIO Ta3oM, U
Terioty Q, moaydeHHyto mpu 3ToM. Macca m Bogopoaa pasHa 200r.

255. A3zot maccoit mLJ0,1kr 611 M300apHO HArpeT OT TEeMIepPaTyph
T,11200K mo temneparypsl 7,[1400K. Onpenenuts padboTy 4, COBEPIICHHYIO
ra3oMm, IOJIy9eHHYI0 UM Terotry Q u m3menenus AU BHyTpeHHEH »HEprun
azora.

256. Bo ckonmpko pa3 yBenMumics 00bEM BOIOPOAA, COJEPIKAIIHiA
KoindecTBo BemiecTBa v[J0,4M0Ib IPU U30TEPMUYECKOM PACIIMPEHUH, €CITU
Opy 3TOM Tra3 MnoiayduT kommuecTtBo TtemnoTel Q=800/[x. Temmeparypa
Bojiopoaa 7T11300K.

257. Kakas pabora A coBepumiaercs TMpU  HU30TEPMUUYECKOM
pacumpeHre Boopoja Maccoid mLI5r, B3storo npu temneparype 1 [1290K,
eci 00beM rasza yBenuuuics B 3 paza?

258. Kakas mons W, — xommdecTtBO TermioTel Q, MpOBOJMMOro K
ujeaTbHOMY JBYXaTOMHOMY ra3y IpH M300apHOM MPOIIecce, PacXoayeTcs Ha
yBennuenne AU BHyTpeHHeW sHepruu rasza u kakas jons W, — Ha paboty 4
pacimpeHus?

259. Ornpenenutbh paboTy A, KOTOPYIO COBEpIIAET a30T, €CIIH €My
IpU TIOCTOSIHHBIM JaBJICHUU COOOLIUTH KOJU4ecTBO TeruioThl QUI21x][x.
Haiitu Taxke nsmenenue AU BHyTpeHHEH SHEpruu rasa.

260. Macca m[]10r kuciaopoaa HaxoauTcs npu aaiaeHun PL1300kI1a
u temmnepatrype t[110°C. [locne narpeBanus npu pllconst rasz 3anHsui 00beM
V[J10x. Haiitu konudecTBO TeruioThl Q, mosydeHHoe razom, uzmMenenne A U
BHYTPEHHEW OHEPruM Ta3za W paboTy A, COBEpPIICHHYIO Ta3oM IMpHU
pacIIMpPCHAH.

261. B pesynbrare KpyroBoro Iipolecca Ta3 COBEpIIMI padboTy
A=1]lx wm mepeman OXJagUTEIO KojaudecTBo TermaoTel  Q,[14,2][x.
OnpenenuTp K.IL.J. 1 IUKJIA.

262. CoBepilasg 3aMKHYTBIM MPOIECC, a3 MOJYyYUII OT HarpeBaTels
konudecTBo TertoThl Q14x /. Onpenenuts paboTy A ra3a npu NpOTEKaHUS
IIUKJIa, €CITH ero TepMudecknii k... 0,1,

263. Uneanpubiii Ta3 coBepumn mmkia KapHo, 2/3  Komm4ecTBO
TerioTel Q,, TOJYYeHHOTO W3 HarpeBaTels, OTHAeT OXJIAIUTEINO.
Temnepatypa 7T, oxmaautens paBHa 280K. Onpenenuth temmneparypy 7
HarpeBaTelsl.
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264. Uneanpubiii ra3z coepmmn mukid Kapuo. Temmepatypa 77
HarpeBaTeNs B YETHIPE pa3a BhINIEC TEMIEpaTyphl oxaaautens. Kakyo mgomro
W KOJMYECTBO TEIUIOTHI, TIOJYYCHHOTO 3a OJWH ITUKJI OT HarpeBartens, ra3

OTJIaeT OXJIAJUTENIO?

265. WneanpHas TeruioBas MarnHa, paboTaromas mo mukiy KapHo,
3a LUK TOJy4YaeT OT HarpeBaTesss KoaudecTBO TermoThl Q1[012,512x][x.
Temneparypa HarpeBarens 7;[1400K, Ttemmeparypa  XOJIOAMJIBHHKA
T,11300K. Haiitu paboTy A, COBEpUIEHHYI0 MAIIMHOW 3a OAWH LMK HU
KOJMYECTBO TEIJIOTH Q,, 0T/IaBaeMOe XOJIOAWIbHUKY 32 OJIUH IIUKI.

266. WpeanpHas TeruoBas maminHa pabotaer no mukiay Kapno. [pu
3ToM 80%KOJIMYECTBO TEIIOTHI, MOJIYyYaEMOE OT HArpeBaTelis, MepefacTcs
XOJIONWJIBHUKY. MamirHa moiy4yaeT OT HarpeBarelisi KOJMYECTBO TEIIOThI
Q,=6,28x/[x. Haitftm x.m.A. m mukia u paboTy A, COBEpmIaeMylo 3a OIUH
11719

267. B muxne KapHo ra3 moiydma OT HarpeBareisl TEIUIOTY
Q,[1500Ix u coBepmmn padory A[1100x. Temmeparypa nHarpeBatemns
T,11400K. Onpeaenuts Temmeparypy 1, OXJIaauTels.

268. Tl'a3, coBepmatomuii 1uka KapHo, moigydaer TEIUIOTY
Q,[184k/>x. Omnpenenuts paboty A rasza, ecind Temmeparypa 1)
TEIJIOOTAATYMKA B TPU pa3a BbILIE TEMIEPATYPHI 1, TEINIONPUEMHHKA.

269. Bo ckombko pa3 yBenuuutcs K., [ mukna KapHo mnpu
MOBBIIEHNH TemnepaTypsl Teroornaruynka ot 77 [1380K mo 7~ [1560K.
Temneparypa tennonpuemuuka 7, 1280K.

270. Ompenenuth padboTy A, H30TEPMUYECKOTO CXKATHUs Tas3a,
coBepmiatoiiero 1muki Kapno, k.m.a. koroporo [1110,4, ecnu pabota u3zorep-
Mu4ecKoro pacmupenus 4,18 JIx.

271. Kakyto paboTy 4 HaJO COBEpPUINTH, YTOOBI, BBIIYBask MBUIbHBIN
y3bIpb, yBEMUYUTH ero nuametp ot d,[11cm mo d, [111cm? CunraTh mporecc
U30TEPMHUYECKUM.

272. BosnymiHbii my3bipek auameTpoM d[12MKM HaXOAMTCS B BOJAC Y
caMOi e€ MoBepxXHOCTU. OnpeaenuTs IUIOTHOCTh [] BO3ayXa B ITy3BIPBKE,
€CJIM BO3[YyX HaJ TOBEPXHOCTHIO BOJbl HAaXOJUTCS TPU HOPMaJIbHBIX
YCIIOBHUSIX.

273. Ha ckonpko AaBieHHe P BO3[yXa BHYTPU MBUIBHOTO IYy3bIPS
0osble aTMOC(EpHOro NaBiIEHUS P,, €CIAM JUaMETP MBUIBHOTO MY3bIpsS
d15mm?

274, T'nuuepuH TIOAHSJICS B KaMWUIAPHOM TpyOKEe Ha BBICOTY
h020mM. OmpenenuTh MOBEPXHOCTHOE HATSOHKEHHE [ TIMICpUHA, €CIH
nuametp d kaHana TpyOKH paBeH 1MMm.

275. Boma 1o KarmuisiM  BBITEKAaeT W3 BEPTUKAIBHOU TPYOKH
BHYTpEHHHUM paauycom I' [11mm. Halitu paauyc R xamiu B MOMEHT OTpbIBa.
Kammto cuntarh chepuueckoit. J[mamerp meldku Karjid B MOMEHT OTPBIBA
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CUMUTATh PABHBIM BHYTPEHHEMY AHAMETPY TPYOKHU.

276. Ha ckoJpKO Harpeercst Karuisl PTyTH, MOJyY€HHas OT CIHSHUSA
IBYX Karesb I' [J1Mm kaxaas?

277. Kakytro paboTy mpOTHB CHJI IMOBEPXHOCTHOI'O HATSHKCHHUS HAJO
COBEPIIUTh, YTOOBI BBIAPYTH MBUIBHBIA My3bIph jauamerpom d[14cm?
[ToBepxHOCTHOE HATSHKEHHME MBLILHOTO Ty3bIps [ [10,043H/m.

278. B cocyn ¢ pTYThIO OINYIIEH OTKPBITHIN Kaluiuisgp, BHYTPEHHUIM
auametrp kotoporo d[J3mm. PasHocTh ypoBHEW pTyTM B cocyie U B
karmmwuipe [h [13,7vm. Haiitu pagnyc kpuBH3HBI R MEHUCKA B KaMILISPE.

279. Ha xakyioo BBICOTY TOJHUMAeTCcs O€H301 B KamWwuispe,
BHYTpPEHHUH auameTp Kotoporo dJ1mm? CMaunBaHUE CUYMTATH ITOJTHBIM.

280. Kanumisap, BHYTpeHHHI paauyc KoToporo rl10,5MM, omyIieH B
KHUAKOCTh. ONpeAenuTh MacCy KUAKOCTH, TTOAHIBIICHCS B KallWIUIAPE, €CIU
€ro MOBEPXHOCTHOE HATsKeHHE paBHO 60MH/M.

5.Kputrepuu ounmeHku pacyeTHo-rpaguyeckoii padoThl U
TUIOBbIE OIIUOKYU NPH €€ BHINOJHECHUM.

Kpurepuu onienku pacuetHo-rpaduyeckoi paboThI:

- OIICHKa «3a4T€HO» BBICTABIISIETCS OOydYalIIeMycs B TOM Cliydae,
€CJIM BCE 3aJ]a4M PEIICHBI, K 3a/1a4aM MPUBE/ICHbI MTOSCHEHMUS,

- OIICHKa «HE 3a4TeHO» CTaBUTCS B TOM Cllydae, €Clii Kakas-Jiu0o
3a/laya OTCYTCTBYET WJIM MPUBEICHBI HEJOCTATOYHBIC MOSICHEHUS K PEIICHHUIO
3a/1auu.

[Ipn BBINOJIHEHUH pacyeTHO-rpapuueckoil padoTel MO (HU3MKE YaACTO
BCTPEUAIOTCS CIECAYIOIINE OMNOKH:

1. He coGmtonens! npaBuiia opopMIIEHUS pacueTHO-Tpaduueckoil paboThI.

2. He BoigepxaHa CTpPyKTypa pacueTHO-Tpaduyeckoil  paboTh
(orcyTcTBYyeT OMOIMOTpaUIECKUl CIIMCOK, TEOPETHUYECKash 9acTh K 3a7a4e U T.
I.).

3. He yka3zanbl equHUIBI U3MEPEHUS TIOTYUYCHHBIX PE3YIbTaTOB.

4. B 3amgade OTCYTCTBYIOT BBIBOJBI MM COJIEPKMMOE BBHIBOJIOB K 3a/1a4e
HEKOHCTPYKTHBHBI.

5. OTtcyTcTBHE TOTOBHOCTH O0YYAIOMIETOCs OTBEUaTh Ha TEOPETUUCCKHUE
BOTIPOCHI, SIBJISIOIIMECS OCHOBOM /ISl peIIeHUS 3a/1a4u.

6. 3amanme Ha pacyeTHO-TpapUYECKyl0 pabOTy BBIMIOJHEHO HE TIO
CBOEMY BapHaHTYy.
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6. Pexomenayemasi imreparypa

OcHoBHas nuTeparypa

MexaHnuka, MOJIEKyJIsIpHast (pU3uKa U OCHOBBI TEPMOJIMHAMHUKHY : y4eOHOE mocoome
JUTSI BBITTOJTHEHUS TabopaTtopHbIX padoT / B. A. Arapees [u ap.] ; mox pen. B. B.
Camapuna. - Yebokcaps! : UITU () MI'OVY, 2010.

OnTHka u kBaHTOBas pu3uKa : yueOHOE ocoOue AJis BBHITIOTHEHHS TAO0OPaTOPHBIX
pabot / B. A. Auapees [u ap.] ; mox pea. C. M. Kazakosa. - UeGokcapsr : UITU ()
MI'OY, 2010.

Camapun, B. B. AToMHas u sinepHast pusnka : yued. mocoOue Jist BRITIOJTHCHUS
nabopatopHbix padot / B. B. Camapus. - Uebokcaps : UIIU (p) MT'OY, 2012.

Tpodumosa, T. . Kypc ¢pusuku [Tekcr] : yued. mocodbue s By3zoB / T. U.
Tpodumosa. - 14-e uzn., crep. - M. : Akanemus, 2007. - 559 c.

Hemuguenko B. Y. ®usuka [DnexkTpoHHbIN pecypce] : yueoHuk / B.M. Jlemuauenko,
N.B. lemuauenko. — 6-e uzm., nepepad. u gomn. — M. : UHOPA-M, 2016. — 581 c.
- Pesxum noctyna : http://znanium.com/bookread2.php?book=469821

JlononHurtensHas Iureparypa

Yepros, A. I'. 3amaunuk no ¢pusuke : yuedHoe mocoodue / A. I'. Ueptos, A. A.
Bopo06neB. - 5-¢ u3a., nepepad. u gom. - M. : Beicu. mk., 1988.

Tpodumosa, T. 1. COopHUK 3a1a4 110 KypCy (PU3HUKU C PELICHUSMH : yueOHOe
nocobue st By3oB / T. U. Tpodumosa, 3. I'. [1aBnoBa. - 7-e u3., crepeorurr. - M. :
Bricmr. nik., 2006.

Xappynsik B. I'. Kypc dwusuku [DnekTpoHHbIN pecypc] : yueb. mocobue / B.I'.
Xaspynsik. - M.: HUI] UHOPA-M, 2014. - 400 c. - Pexxum noctyna :
http://znanium.com/catalog.php?bookinfo=375844

ITepunoauka

Hayxka n XKuszHb[D7eKTpoHHBIN pecypc] :HayYHO-TIOMYJISIPHBIN KypHAT / TJ1. pef.
Jlo3osckas E.JI. — M.: Hayka u xu3Hb, 2018. — Pexxum noctymna:
https://biblioclub.ru/index.php?page=journal_red&jid=430673

23



Becthuk BI'Y. Cepus 1. ®uzuka. Matematuka. MapopmaTrka [DneKTpoHHbIN
pecypc| :Hay4YHO-TeOpEeTUUYECKHM KypHas / bemopycckuii rocy1apcTBEHHBIN
yHUBEpCUTET. - Pexxum gocrtyma: https://e.lanbook.com/journal/2495#journal name

7. IlepevyeHnb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«HTEepHET», HEOOXO0AMMBIX AJ1s1 Hanucanusi PI'P

1. Znanium.com [DJIeKTpOHHBIH pecypc]: 3JIEKTPOHHO-
oubimoreuHas cucrema. — Pexxum nmocryma: http://znanium.com.

2.  «YHHBEpCHUTETCKas OMOIMOTEeKa OHJIAHY - [ DIIEKTPOHHBIN pecypc]: —
Pexxum noctyna: http://biblioclub.ru/.

3. HMzparensctBo JIAHD [DnekTpoHHBIH pecypc]: AIeKTPOHHO-
oubaroTeuHas cuctema. — Peskum qoctyma: https://e.lanbook.com/.
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MHNPUJIOXKEHUSA
(cnpaBo4HOE)
dopma TUTYJILHOI'O JIUCTA

MUHHUCTEPCTBO OBPA3OBAHHMS U HAYKH POCCUMCKOM ®EJIEPAIIMA
®I'BOY BO «MOCKOBCKHH NOJIUTEXHUYECKUA YHUBEPCUTET»
YEBOKCAPCKHIA HHCTUTYT (PUJTHAJ)

Kadenpa naudpopmManimoHHBIX TEXHOJIOTHI, 3JIEKTPOIHEPTeTUKN U CHCTEM YIIPaBJIEHUS

PACUETHO-TPA®UYECKAS PABOTA Nel
10 AMCHUIIIHHE

«ODU3BUKA»

BeimonHumn: crygeHTr  Kypea

(®. U. O.)ounoit popmbl 00ydIeHUS
CTCIIHAIILHOCTD

yd. mugp
KOHT. TeniehoH

[Iposepu:

Yeookcapbr 20__
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1. TABJIMLBI ®PUSNYECKNX BEJIMYNH

Taomuna 1
Ocnoeénvle ¢u3uqec1<ue nocmosHHble (OKP 2JICHHble 3Ha‘leﬂu}l)

HopwmainibHOe yckopeHre cBOOOAHOTO MaICHHS g 9,81 m/c?
['paBuTaIIMOHHAS TTOCTOSHHAS G 6,671 10™m%/(xr[] ¢)
ITocrostaHas ABOrajgpo N, 6,020 10%®moup™
MoutsipHast ra30Bast TOCTOSTHHAS R 8,31 JIx/(monb[ ] K)
CranmapTHbIH 00beM” V., 22,400 10 m3/monb
[Mocrostunas bonpumana k 1,381 102 /K

OJISIPHBIIT 00BEM HCaIBHOTO ra3a PH HOPMAIbHbIX YCIOBHUSIX.
*M 0 y

Ta0muma 2

H€K0m0pble aAcCmpoHoOomuuecKue seiuiiunbl

HaumeHnoBanue

YuciaoBoe 3HaUEHHUE

Panunyc 3emnu

6,370 10°m

Macca 3emnu

5,981 10%*xr

Cpenusis IIoTHOCTh 3eMIIN

5,520 10 kr/m®

Pamgnyc Connna

6,950 108 m

Macca ComnHia

1,981 10%°kr

Cpennsis mwinotHocTs ColHIla

1,410 10° kr/m®

Panuyc JlyHbr 1,741 10°m
Macca JlyHbt 7,330 10%2kr
Paccrosinue ot nentpa 3emiu 10 rentpa CosHia 1,490 10 ™m
Paccrosinue ot nentpa 3emiu 10 1eHTpa Jlynst 3,841 108m

[lepuon obpamenus Jlynsl BOKpyr 3eMiun

27,3 cyt. [12,3601 10°¢

Ilnomnocms meepovix mei

TaOmuna 3

IInomuocmos rncuokocmeii

Teepnoe Teno [TnoTHOCTH, KI/M® Tsepnoe Teno IlnotHOCTB, KT/M?
AJIFOMHHUI 2,700 10® Menp 8,931 10°
bapuii 3,5000 108 Huxens 8,901 10°
Bauanuit 6,021 103 Cauneln 11,300 108
Bucmyt 9,800 10° Cepebpo 10,5001 103
Keneso 7,881 103 Le3mii 1,9000 10°
JIutnit 0,5301 103 uuk 7,150 108

Tabmumna 4

Kunkocts ITnoTHOCTE, KI/M® Kunkocts IInotHOCTB, KI/M®
Benson 0,881 103 Kepocun 0,8001 10°
Bona 1,0000 103 Pryth 13,600 10°
[nunepun 1,260 103 Cepoyriepon 1,261 103
KacTtopoBoe macio 0,900 10® Crupr 0,8007 103

Tabmuna 5
Ilnomnocmo 2azos (npu HOPMAIbHbBIX yc.rweuﬂx)
las I110THOCTE, KI/M3 la3 [TnotHOCTD, KI/M®
A3zor 1,25 Boznyx 1,29
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Apron 1,78 Tenuit 0,18
Bonopon 0,09 Kucnopon 1,43
Tabmmma 6
Koygppuyuenm nogepxnocmmno2o HamsaxceHus
Kugkocts Koaddunuent, mH/m XKugxocts Koaddumuent, mH/m
Benzon 30 MbiuibHas IJIEHKA 40
Bona 72 Pryth 500
I'munepun 62 Cnupr 22
Tabmmma 7
AP gexmuesnvtii ouamemp monexyivl
las Huametp, HM l'as I[I/IaMeTp,‘ HM
Aszor 0,30 Boznyx 0,27
Apron 0,35 Tenuii 0,19
Bonopon 0,23 Kucnopon 0,27
Tabmania 8

OmmuocumenbHble AMOMHbBIE MACCHL (OprZJleHHble 3Ha'l€Hll}l) Ar

3JIEMECHTOB nepnozmqecm)ﬁ CHUCTEMBbI

DneMeHT CumBon Ar DneMeHT CumMBon Ar
Aszor N 14 Maprasnen Mn 55
AntoMuHUN Al 27 Mens Cu 64
Apron Ar 40 Monu0neH Mo 96
bapwuii Ba 137 Harpwuit Na 23
Bananuii \Y 60 Heon Ne 20
Bonopon H 1 Huxenpb Ni 59
Bomsdpam W 184 OnoBo Sn 119
I'enwmit He 4 [Inatuna Pt 195
Keneszo Fe 56 Pryts Hg 201
30710TO Au 197 Cepa S 32
Kanuit K 39 Cepebpo Ag 108
Kampruit Ca 40 Yriepon C 12
Kucnopon O 16 Ypau U 238
Maruuit Mg 24 Xnop Cl 35
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