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1. Heas pacuyeTHO-Tpaguyeckoil padoTbl - BBIIBUTH 3HAHUS
CTYJAEHTOB OCHOB (PM3MKH, MPOU3BOAMTH PacUeThl, MPUBUTH OOYYAIOLIUMCS
HaBBIKM CAMOCTOSTEIbHONU PabOThI C MPUMEHEHUEM MAaTEMAaTHYECKUX METOJIOB.

B Xxoxe BbIOJNHEHUS pacyeTHO-rpapuueckoil paboThl 00ydaromuics
JOJDKEH NPOSIBUTH YMEHUE CAMOCTOSTENBHO padoTaTh ¢ yueOHOM IUTEpaTypoH,
OPUMEHATh TEOPETUYECKHE 3HAHUS JJIs PEILICHUS 3a/1a4 U aHAJIM3a KOHKPETHBIX
JaHHBIX.

Pacuetno-rpaduueckas pabora n1oKHA OBITH BHIMOJTHEHA U MPEACTaBICHA
B CPOK, YCTAHOBJIEHHBIN rpad)ukoM y4eOHOT0 IporLecca.

BbinosiHeHHe pacyeTHO-rpauyeckoil pabOThl BKIIOYACT CIEIYIOIINE
STambl:

e O3HAKOMJICHHE C MPOrpamMMoi TUCHMIUIMHBI «Du3nka», METOAUNYECKUMHU
PEKOMEHAIMSMHU TI0 BBIMOJHEHHUIO pacyeTHO-Tpauieckoi paboThl;
npopaboTka COOTBETCTBYIOIIHNX pa3zenos (1076371978
«MEXAHUKA», «MOJIEKYJIAIPHAA OU3UKA 74
TEPMOJ/[UHAMHUKA» 10 peKOMEHJIOBaHHOW ydeOHOU auTeparype,
KOHCIIEKTaM JIEKIIU;
¢ BBINIOJIHEHUE PACUETOB C IPUMEHEHHEM OCBOEHHBIX METOJIOB.
3aBepiieHHas paboTa TPENCTaBIACTCS MJisi TPOBEPKU Ha Kadempy
IIPENoIaBaTeNio B YCTAaHOBIIEHHBIE yUeOHbIM rpadukoM cpoku. Cpok mpOoBEpKU
He Oosiee 5-7 nueit. IlpemopaBaTens MpOBEpSIET KaueCTBO pabOTHI, OTMEYAET
MIOJIOKUTENIbHBIE CTOPOHBI, HEJIOCTATKH PabOTHI U orleHuBaeT ee. O0y4Jaronuecs,
HE TOJTrOTOBUBIIKE PacueTHO-TpaduuecKkyro paboTy, K 3a4eTy M dK3aMEHY He
JOITYCKAIOTCA.

2. Bb10op BapuaHTa U CTPYKTYpPa pacyeTHO-rpaduueckoii padéoTbl

3ananus TUISt pacdyeTHO-TpaduIecKux pabor COCTaBJISIFOTCS
npernojaBareyieM, KOTOPBIM BeIeT JaHHYIO JUCHUIUIMHY, W YTBEPKIAIOTCS
kadenpoii.

Homep  Bapuanta  pacuetHo-rpaduueckoid  paboThl  BbIOMpaeTcs
oOyyaromumcs no nocieAaHeit uudpe B mumdpe HoMepa 3a4eTHOM KHUKKU. Tak,
HarpuMep, eciau mnociensss mudpa mudpa 1, To 0OyqaromUiCs BBITOJHSIET
pacyeTHO-Tpaduueckyto padoTy o BapuaHTy Ne 1.

[To sToMy HOMepy ¥ o TabnulEe BapuaHTOB (Tabmuua 1) Haxonarcs
3a/1a4u, KOTOpbIE IOJKEH PEIIUTh CTYACHT.
Tabmuna 1
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3aianust BRIOJIHSIOTCA B Te€UeHUE 1-To cemecTpa.

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

o TUTYJIbHBIH JIUCT;

« BBCJICHHC;

e pacueTHas 4acTh;

¢ 3AKJIIOYECHUE;

o CITMCOK MCIIOJIb30BAHHOM JINTEPATYPHI.

TUTyJbHBIN JUCT SBISETCA MEPBOM CTPAHUIEH pacdyeTHO-TpauUecKo
pabotel. O6pasernr ero oopmiienus npuseneH B [Ipunoxkenun.

Bo BBenennu coaepxarcs o0IIye CBeICHUs O BBIoJaHEeHHON padoTe (0,5-1 ¢).
B pacuyerHoii yacTu oOydaromMiics JODKEH MOKa3aTh yMEHUE NPUMEHSTh
MaTEMaTUYECKUEe METOJbl PACUETOB, PACCUUTHIBATH HEOOXOIUMBIE aHHEIE,
JIeaTh Ha UX OCHOBE apTYMEHTHPOBAHHBIC BHIBO/IBI.

YcaoBus 3a1a4 B pacueTHON YaCTH JOJKHBI ObITh IPUBEACHBI MOJTHOCTHIO.
Pemenne 3agau cnemyeT CONMPOBOXKAATh PAa3BEPHYTHIMU pacueTaMH, CChUIKAMHU
Ha MaTeMaTHYeCKHEe OPMYIIbI, aHAJTM30M U BBIBOJIAMU. 3a]1a4H, B KOTOPBIX JTaHbI
TOJIBKO OTBETHI 0€3 MPOMEKYTOUHBIX BEIYMCIICHUH, CAUTAIOTCS HEPEIIICHHBIMH.

Crnenyet oOpaTUTh 0CO00C BHIMAHUE HA BBIBOJIBI, KOTOPHIE TOJDKHBI OBITH
000CHOBaHHBIMH, TOATBEPKIATHCS TPEIBAPUTEIBHBIM aHATU30M IHGPOBOTO
Marepuana.

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

[Tocne 3akiroYeHUs] MPUBOIUTCS CIUCOK JIUTEPATYPhl, BKIIFOYAFOIIHIA
TOJIbKO T€ WCTOYHUKH, KOTOpPbIE OBUIM WCITOJIb30BAaHbI TPH BBIMOJTHECHUH
pacdyeTHO- Tpaduyueckoil pabOTHl U Ha KOTOPHIE MUMEIOTCS CCBHIIKH B TEKCTE
padoTHI.

[Ipu onrcanuu TUTEPATYPHBIX UCTOYHUKOB HEOOXOUMO YKa3aTh:

o (haMIIINK ¥ MHUIIAAJTBI aBTOPOB;

¢ Ha3BaHUE KHUTU, COOPHUKA, CTAThU;
¢ MECTO U3JaHUS;

¢ U3/1aTETIHCTBO;

¢ TOJI U3JIAHUS;




¢ KOJIMYECTBO CTPAHUL] WJIM KOHKPETHBIE CTPAHUILIBI (TIOCIEIHUE B
CJIlydae CChUIKM Ha CTAThIO MJIM CTATUCTUYECKUI COOPHUK).
CrangapTHelii ¢opMaT ONUCAHUS HCTOYHUKOB IPUBEJIEH B CIHCKE
JUTEPATYPBHIL.

3. TpeGoBanusi k o(popMIeHHIO pacuyeTHO-TPaduIecKoil padoThI

[Ipu  odopmneHun  pacueTHO-Tpapuueckoi  padOTBl  HEOOXOAMMO
PYKOBOJICTBOBATBCS CIIEIYIOIIUMU TPEOOBAHUAMM:

1. OO6Bem paboTs - 5-10 cTpanmIl TEKCTa HA CTAHAAPTHBIX JIUCTax (hopmaTa
A4, HaOpaHHBIX Ha KOMIIBIOTEPE C MCIIOIB30BAHUEM TEKCTOBOTO PEIaKTOpa WU
BpYYHYIO (ITMCBMEHHO), TaOJUYHOTO MPOIIECCOpa WU APYTUX MPOrpaMMHBIX
cpencts (pasmep mpudra - 14 myHkToB, naTEpBaN - 1,5).

2. CrpaHulbl JOJKHBI OBITH MPOHYMEPOBAHBI W HMMETh TOJS ClieBa U
CIIpaBa HE MEHEE 25 MM JIJIA 3aMEUYaHUi MPENnoAaBaTelis-KOHCYJIbTaHTa.

3. B Tekcre He JOMKHO OBITH COKPALIEHUH CJIOB, KPOME OOIIETIPUHSTHIX.

4. Bce npomMexyTO4YHbIE JaHHBIE NMPOBOJUMBIX PAcu€TOB U PE3YJIbTAThl
CJIEIyET IPEJICTABIIATh B IBHOM BHUJIE.

5. Bce Tabnuipl 10KHBI KMETh CKBO3HYIO HyMmepauuio. [IpuBeneHHbie B
pabote wuocTpanuu (rpaduku, 1MarpaMmsbl) JOJKHBI UMETh MOAPUCYHOUHbIE
HaJITUCH.

6. Omnwucanue TUTEPATypPHBIX HCTOYHUKOB BBITIOJIHAETCS B COOTBETCTBHH CO
CTaHAAPTHBIMU TPeOOBaHUSIMHU, IPUBEICHHBIMU B MIPEABIAYIIEM pa3eIie.

4. 3aaHus U MeTOAMYECKHUE YKA3aHUS JJI BHINOJTHEHUS PACYETHO-
rpaguyeckoi padoThl CTyJAeHTAMU O4YHOM (popMbI 00yUeHM S

MexaHuka

IlonsiTue COCTOSIHUSL B KJIACCHYECKON MeXaHHMKe. YpaBHEHMS
aBuxeHusi: Monenmn B mexanuke. Cucrema orcuera. Tpaekropus, MyTh,
nepememiere. CKOpOCTb, YCKOpEHHE. YTJOBas CKOPOCTb, YIJIOBOE
yckopeHue. CBs3b YIVIOBBIX W JIMHEWHBIX XapaKTEPUCTHK JABUKECHUS.
TaHreHuragIbHOE, HOPMAJIBLHOE U IIOJIHOE YCKOPEHHS.

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

Cuna. Bropoii 3akoH Hetotona. Tpetuii 3akon HeroTona. Cumbl TpeHuUs

3akonbl coxpaHeHusi: Mmnynbc. 3aKOH COXpaHEHHsS HWMITYJIbCA.
Ilentp macc. Dueprus. DneMenTapHas padota. MomHocTs. Kunetnueckas u
MOTEHUIHAJIbHASl JHEPTUU. 3aKOH COXPAaHEHUsS MEXaHUYECKOW SHEpruu Hu
MpeBpaNIeHHs SHEPTUH. AOCOTIOTHO YIPYTUH U HEYNIPYTUN yAaphI TEIL.

KunemaTuka W AMHAMHMKA TBepAOro Tteaa: MOMEHT WHEpPUHH.
Kunernueckas sHeprus BpaimieHus. MOMEHT Cuibl. YPaBHEHUE IWHAMHUKH
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BpalaTeJbHOIO JBMKEHUS TBEPAOro Teila. MOMEHT HMITyJbca. 3aKOH
coXpaHeHUus MOMeHTa umnyibca. Jlebopmanuu TBepioro Tena. Hanpsixenue.
AGcomoTHass ¥ oTHocuTenbHas naedopmanuu. 3akon ['yka. [luarpamma
PaCTSKCHUSL.

THArorenue. JjaeMeHThI TEOPUH MOJIA: 3aKOH BCEMUPHOTO TATOTCHUSL.
3akonbl Kennepa. Cuna tskectu. Bec. HeBecomocts. Ilose Tsrorenus u ero
CWJIOBasl M DHEpreTHUYecKkass XapakTepucTUku. Pabora B mosie TATOTEHUS.
Kocmuueckne ckopoctu. HenHepuumanbHble cucteMbl oTcuera. CHITbI
WHEPLUH.

Mexanuka xuakocreii: JlaBneHwe. YpaBHEHUE HEPa3pPbIBHOCTH.
VYpaBuenue bepHymm u cneactBuss u3 Hero. Bsskocts. Pexxumbl TedueHus
XKUJIKOCTEU. J|BUKEHHUE TEI B )KUAKOCTSIX U ra3ax.

OcHoBbI penasiTUBMCTKON Mexanukm: [IpeoOpazoBanusa [anunes.
MexaHuyeckuid ~ MPUHUUII  OTHOCHUTEJIBHOCTH. [Toctynatsl CTO.
[IpeoOpa3oBanusa JlopeHna wu cienctBus wu3 HUX. VHTEepBan Mexny
coObITUAMU. OCHOBHOW 3aKOH PENSITUBUCTCKOM IMHAMMKH MaTepualbHON
TOYKHU. B3aMOCBA3b MAacChl M DHEPTUN.

Mexanuyeckue KoJsie0aHusi: ['apMoHMYecKHEe KojeOaHUsT U €ro
XapakTepuCTUKU. DU3NMYECKUH M MaTeMaTU4ecKHi MasTHHUKH. CIlloXeHue
rapMOHMYECKUX KoJieOaHuM oaHOro HampasieHus. buenus. CnoxxeHue
B3aMMHO-TIEPIICHAUKYJIAPHBIX koneOanuii. durypsr  Jluccaxy.
HuddepenunansHoe ypaBHEHUE CBOOOAHBIX 3aTyXalolIUX KoJeOaHUM.
Jlorapupmuueckuii nexkpemMeHT 3aryxaHus. JloOpOTHOCTh. ABTOKOJEOaHUS.
HuddepenunanbHoe ypaBHEHHE BBIHYKJICHHbBIX KoJieOaHui. Pe3oHaHc.

Ynpyrue BoJiHbI: [IponofbHBIE W MONEpPEYHBIE BOJHBI. BoiaHOBOE
ypaBHeHue. @azoBas u rpynmnoBasi ckopoct. Untepdepenius BosH. Ctosiune
BOJIHBI. 3BYKOBBIE€ BOJHBI. DddekT Jlomnepa B akycTUKe.

MouiekyJisspHast GpU3UKa U TEPMOJAUHAMHUKA

MoviekyJISIpHO-KHHEeTHYeCKas Teopus (MKT) ra3os,
cratuctuyeckas puzuka: CTaTUCTUUECKUI U TEPMOANHAMUYECKUN METOIbI
uccienoBanusi. ONBITHBIE 3aKOHBI MACATBHOTO ra3a. Y PaBHEHUE COCTOSAHUS
uneanpHoro raza. OcHoBHoe ypaBHeHMe MKT wupeanbHbIX ra3oB. 3akoH
MakcBeiia 0 pacrpeie’eHud MOJIEKYJl WJICAJIbHOTO Tra3a Mo CKOPOCTSIM U
sueprusim. bapomerpuueckas popmyna. Pactipenenenne bonsimana.

JJleMeHThl HepaBHOBeCHOW TepMoanHamuku: CpegHee YHCIIO
CTOJIKHOBEHHI W CpeAHssl JJIMHA CBOOOMHOTO Tpobera mosjekyn. OmbITHOE
obocnoanue MKT  (bpoynoBckoe  aBwkenue, omnbeiT  IlltepHa).
TennonpoBoaHocTs. Auddysus. Buyrpennee Tpenue (BI3KOCTh).

IlepBoe Hauyajgo TepMoguHaMuku: Yuciao cremneHedl CBOOOIBI
MOJIEKYJIbl. 3aKOH PABHOMEPHOI'O PpACHpEENICHHUs] MO CTENEeHsIM CBOOOIbI
mousiekysl. Bayrpennsis sneprusi. I[lepBoe Hauano TepmojauHamuku. Pabota
ra3a npu HM3MEHEHUH oObema. DHTalbmus. TermoemMkocThb. [IpumeHnenue
NEepBOro Hayajga TEPMOJMHAMUKHM K H30IpolieccaMm. AauabaTuuyeckuil u
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ITOJUTPOIIHBINA ITPOLECCHI.

Bropoe m Tpernbe Havana tepmoauHamMukKu: Kpyropoil mpornecc
(mukmm). OOpatumble U HEOOpaTHUMbIE MPOIECChl. DHTPOIMHUSI CHUCTEMBI, €€
CTaTUCTHUYECKOE TOJIKOBAHUE U CBSI3b C TEPMOJUHAMHYECKON BEPOSITHOCTHIO.
PaBenctBo HepaBeHcTBO Kiayzuyca. Bropoe Hayano TepMOJIWHAMUKH.
Tpetrbe Hauano tepmonuHamuiku (ypaBHenue Hepucra-Ilnanka). TeroBbie
JNBUraTeiy, XoJoawibHbele MamuHbl. [{uki Kapro u ero KII/I.

PeanbHuble ra3pl U xuAKOCTH: CUIIbI U TOTEHIMATbHASL SHEPTUS
MEXKXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS. YPaBHEHHE W H30TepMbl Ban-Jlep-
Baansca. BayTpennsist sneprust peansHoro raza. Oddekt xoynsa-ToMmcoHa.
Cxwmwxenue razoB. CBoiicTBa xuakocteid. IloBepXHOCTHOE HaTsSKEHHE.
CBobOonnast sHeprusi. CwmauuBanue. JlaBiaeHue 10OA  MCKPUBJIECHHOU
MMOBEPXHOCTHIO KUAKOCTU. KanwuisipHbie sBICHUS.

TBepabie Tesa: Teepabie Tena. MOHO- M NOJMKPUCTAIUIBL. THIIBI
KpUCTaUIMueckux TBepabix Ten. Jledexktsl B kpucramiax. Vcmapenwe,
cyOnuMmalus, TiaBlieHHe W Kpuctaumsanus. Amopdubie Tena. dazoBbie
NepeXo/Ibl IEPBOTO U BTOPOro poaa. Juarpamma coctosauus. TpoliHas TOUKa.

METOAUYECKHE YKA3AHHUA

1.  Howmepa 3amay, KOTOpbl€ CTYIAEHT JOJIKEH BKJIIOYUTH B CBOIO
KOHTPOJIbHYIO paboTy, ONpEAEIAIOTCS M0 Ta0INLaM BapHaAHTOB.
2. KonTtposbHble pabOThl Ha/IO BBHIMOIHITH B IIKOJBHON TETpaaH,

Ha 00JI0’KKe KOTOPOW MPUBECTH CIEIYIOIINE CBEACHUS: HOMEP KOHTPOJIBbHOMN
paboThl, HAaWMEHOBAHHWE MUCUMUIUIMHBI, CHEIHAIbHOCTh, Kypc U (opmy
oOyueHus, yuyeOHbId wmudp, haMuIus U HHULMAIBI CTYJIEHTa, a TaKKe
(baMuust BeayIIero npenoaaBaTess.

3. VYcmoBus 3amad B KOHTPOJBHOW paboTe Hamo mepemnucaTh
MOJIHOCTRI0 0€3 cokparieHuil. Kaxayro 3amady HE0OXOAMMO HAYUHATH C
HOBOW CTPAaHULBL.

4. B KoHIIE KOHTPOJIbHOW paboOThI CIEAYeT yKa3aTh YUSOHUKH UM
y4eOHbIE TOCOOHMS, KOTOPHIC HCIOIB30BATIUCH CTYJCHTOM IMPU PEHICHUH
3ajad.

5. KonTpoasHyto paboTy Ha MPOBEPKY CIEAYET CAATh B IeKaHATHI
cBOMX (haKyJIbTETOB JI0 Hadaja dK3aMeHAI[MOHHOW CeCCHHU.
6.  Ecau xonTponbpHas paboTa mpu NpOBEpPKE HE 3a4TEHA, CTYACHT

00s3aH UCTIPABUTh HEBEPHBIE PEILICHUS U TIPEJICTABUTH UCITPABICHHYIO paboTy
Ha MOBTOPHYIO MPOBEPKY HEMOCPEACTBEHHO IpenojaBarento. McnpaBieHus
HE0OXOIUMO CAENATh B TOM K€ TeTpajaH.

7.  CrynmeHT moJDKeH OBITH TOTOB BO BpEeMs 3aueTa WIIM dK3aMeHa
JaTh MOSICHCHHSI 1O CYIIECTBY PEIICHHS 33]a4, BXOJSANINX B KOHTPOJLHBIC
paboTHI.

8. Pemenmst 3amad cleayeT CONPOBOXKIATH KPaTKUMH, HO

HCUCPIBIBAIOIUMU TMOACHCHUAMH, B TCX ClIydadaX, KOraga 3TO, BO3MOIKHO,
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CHEJIaTh CXEMAaTUYECKUM YepTEeX WM PUCYHOK, MOSCHSIOIIUN COAEpKAHUE
3a/1a4H.

9.  Pemarp 3agadyy HeoOXoaumo B OOIIeM, BUIE, T.€. BBIPA3UTh
HUCKOMYIO BEIMYHMHY B OYKBEHHBIX OOO3HAUCHHSX BEJIWYMH, 3aJIaHHBIX B
yciioBuu 3aaa4. [Ipu Takom crioco0e pelieHust He TPOU3BOAUTCS BBIYUCICHUS
POMEKYTOUYHBIX BEIUYMH.

10. Ilocne mosy4eHUs CIOKHOM pacueTHON (OPMYIIbI JIsi IPOBEPKU
MPaBUJIILHOCTH €€ CIIEAYET MOJCTAaBUTh B MPAaBYI 4acTbh (POPMYJIBI BMECTO
CUMBOJIOB BEJINYMH 0003HAYEHUS €IMHUI] TUX BEJIMYUH, IPOU3BECTH C HUM
HEO0OXOaUMBbIEC JEHCTBUS W yOEOUTCS B TOM, YTO MOJIyY€HHAs MPU HTOM
€AMHUIA COOTBETCTBYET UICKOMOM BeMUYrHE. ECIIM TaKOro COOTBETCTBUS HET,
TO 3TO O3HAYAET, UTO 3aJ]1a4a PEUICHA HEBEPHO.

11. YwucnoBble 3HaYEHUSI BETUYHUH MPU MOACTABKE UX B PACUETHYIO
dbopmyny ciaeayer BoIpaxkaTh TOJbKO B enuHunax CU. B Bune uckiroueHus
JIOIYCKAaeT BbIpaXaThb B JIOOBIX, HO OJMHAKOBBIX E€IUHUIIAX YHUCJIOBbBIC
3HAYEHUS OJTHOPOHBIX BEIMYNH, CTOSIIIIUX B UACTUTENIE U 3HAMEHATEIEe IPoOu
Y UMEIOIIME OJIMHAKOBBIE CTEIICHU.

12. Ilpu nmoacTaHOBKEe B pacyeTHYIO (hOpMYyITy, a TaKkKe MPH 3alKiCH
OTBETA YMCJIOBBIE 3HAUEHUS BEJIMUUH CIIEIYET 3alUChIBaTh KaK IPOU3BE/ICHHE
JECATUYHOM JApoOM ¢ OJHOM 3Hauamed nudpod mepen 3amsaTol Ha
COOTBETCTBYIOIYIO CTEIEHb AecsaTu. Hanpumep, Bmecto 3520 Hano 3anucarhb
3,521 103, BmecTo 0,00129 3amucars 1,2901 103 u T. m.

13. Beluucnenus mo pacdeTHON ¢opMysie HaIo0 MPOBOAWTH C
cOONI0JICHHEM TIpaBWi NPUOMMKEHHBIX BbluMcieHuil. Kak mpaBuiio,
OKOHYATEJIbHBII OTBET CIEAYET 3alUChIBaTh C TPEMs 3HAYalIMMH Lubpamu.
DOTO OTHOCHUTCS K CIlIly4aro, KOrJa pe3yJbTaT IOJY4YeH C INPUMEHEHHUEM
KQJIbKYJISITOPA.

3agaun

101 Touka aBuramach B TedeHue t;[115¢c co ckopocteio V,[15m/c, B
teuenue t,[110c co ckopocthio V,[18M/c, u B TeueHue t, [16¢ co CKOPOCTHIO
V;[120 m/c. OnipenenuTs CpeHIO MyTEBYI0 CKOPOCTh TOUKH.

102 Tpwu yeTBEpTH CBOETO MYTH aBTOMOOMJIb MPOIIET CO CKOPOCTHIO
V, 060 km/4, ocTambHYI0 9acTh — co ckopocThio V,[ 180 xm/4. KakoBa cpennsis
CKOPOCTb aBTOMOOUJISA?

103, TlepByro MOJIOBUHY IMYyTH TEJIO ABUTAIOCH CO CKOpOCThiO V,[12
M/C, BTOPYIO — cO ckopocThio V,[18 m/c. Omnpenennute CpemHIO MyTEBYIO
cKopocThb <V>.

104 BenocumneaucT mpoexai MepByIo MOJIOBUHY MyTH CO CKOPOCTHIO
V,[016 xm/4, BTOpYyIO TMOJIOBUHY IyTH — CO CKOpocThio V,[112 km/u.
Onpenenure CPeIHIO CKOPOCTh BEJIOCUTIETUCTA.

106. Teno mamaer ¢ BbicoThl N[1100 M ¢ HyJleBOHM HavalbHOM
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ckopocThio. [IpeHeOperas coOmpoTUBICHHEM BO31yXa, OMpEAETUTE, KaKou
yTh MPONAET TEJO 3a MOCIEIHIO CEKYHAY NaJeHUsI.

106. 3aBHUCHMMOCTH MPONJECHHOTO TEJIOM IYTH OT BPEMEHHU 3aJaéTCs
ypaBuenuem S[JA-Bt+Ct2+Dt* (AL6; Bl13m/c; Cl12m/c?; DI11wm/c?).
Onpenenute s Tena B uHTEpBane Bpemenu ot t,[11c no t,[14c:1) cpennioro
CKOPOCTb; 2) Cpe/iHee YCKOPEHHE.

107. Tloe3n nBuxketcs co ckopocThio V,=20 kM/4. Eciii BBIKIIIOUHUTH
TOK, TO TOE€3JI, IBUTasiCh paBHO3aMEIJICHHO, OCTAHABIMBACTCS 4Yepe3 BpeMs
t[120c. KakoBo yckopenme a moe3na? Ha kakoM pacCTOSHHM S HAI0
BBIKJIFOYUTH TOK?

108. CBob6oaHO majaroliee TeNlO B MOCIETHIO CEKYHAY ABMKECHUS
HPOXOJUT MOJIOBMHY Bcero myTu. C Kakoi BBICOTHI MajaaeT h Teao ¥ KakoBO
Bpemsi t ero najeHus.

109, JIBmrkeHue MaTepualibHOM TOUYKHU 3a/1aHo ypaBHeHUEeM X[ At+Bt2,
rae All4m/c B[1-0,05m/c2. Ompenenutb MOMEHT BpPEMEHH, B KOTOPBIN
ckopocTh V TOukM paBHa HyJt0. HaillTu KoOpIMHATYy U YCKOpPEHHE B 3TOT
MOMEHT.

10. C 6ankoHa OpoCHIM MSYUK BEPTUKAIHLHO BBEPX C HAYaIbHOU
ckopoctbio V,[15m/c. YUepe3 tl12 ¢ msumk ynan Ha 3emito. Onpenenurhb
BBICOTY OaJIKOHA HaJ 3eMJICH U CKOPOCTh MSIYMKA B MOMEHT yAapa O 3eMITIO.

11 Jwuck paauycoMm (120 cMm BpamaeTcs COTJIACHO ypaBHEHHUIO [
[13— t+0,1t3. Onpenenuth TaHT€HLIMAIBHOE 8, U HOPMaJbHOE &, U IMOJIHOE a
YCKOPEHUS TOYEK Ha OKPYKHOCTH TUCKa A1 MoMeHTa Bpemenu t[]10c.

111. MaxoBuK HayaJ BpaliaThCs paBHOYCKOpEHHO | 3a Bpemsi t [110C

JOCTUT YaCTOThI BpaILLlEHUs nD300MHH'1.OHpe):[eJ1HTL YIJIOBOE YCKOpPEHUE
[} maxoBuka 1 unciao N 060poToB, KOTOpBIE OH ClIeJaj 3a 3TO BpeMH.

112. uck Bpaiaercs ¢ yriaoBeIM yckopenueMm [ [1—2paj/c?. CKOIbKO
o0opotoB N caenaer 1MCK MPU U3MEHEHUH YacTOThI BpaueHus ot N, [1240mun-
1 10 n,[190mun1? HaiiTu Bpems [t, B TeueHHE KOTOPOTO 3TO MPOU3OIILIO.

113. Sxopb SNEKTPOABHUTATENSI, WMEIOIIUA YacTOTYy BpalieHus N
[150c- L,mocne BeIKIIOUEeHHS ToKa, caenaB N[1314 o060poTOB, OCTaHOBUJIICS.
Omnpenenuts yrioBoe ycKopeHue [ | skopsi.

114. JluneitHas ckopocTh V), Jexalux Ha OKPYXKHOCTU paauyca R
BpallaoIierocs Aucka paBHa 3m/c. ToUkH, pacrnooKeHHbIe OJMKe K OCH Ha
[IRJ10cm, umerotr ckopocts V,[12M/c. OnpenenuTs 4acTOTy BpamieHus N
TMICKA.

115. Tlo myre okpyxHoctu paaumycom R[110 M aBmxercss Touka. B
HEKOTOPHIE MOMEHT BPEMEHH HOpMalbHOE yCcKopeHue a,l 14,9 m/c?; B 3TOT
MOMEHT BEKTOPHI TIOJIHOTO ¥ HOPMAJIBHOTO YCKOpPEHUI 00pa3yroT yroi [

[160°. HaiiTu ckopocTh V ¥ TaHr€HIIMAIbHOE YCKOPEHUE &  TOUKH.

116. Juck pagumycom r(J110 cMm, HaXOQUBIIMICS B COCTOSIHUU TOKOS,
Hayas BpalllaThCs ¢ MOCTOSHHBIM YTJIOBBIM yckopenue [ [10,5pan/c2. Haiitu
TAaHT'€HI[UAIBHOE & U HOPMAJIBHOE @, ¥ ITIOJTHOE & YCKOPEHUS TOYEK, JIEKAIINX
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Ha OKPY>KHOCTH JINCKA, B KOHIIE BTOPOH CEKYHBI ITOCJIE Havaja IBIKCHHUS.

117. Ha  owiuHAp, KOTOPBIM  MOXET  BpamiaThCsl  OKOJIO
TOPU30HTAJIBLHON OCH, HAaMOTaHa HUTh. K KOHIly HUTH NPUBS3AIU TPY3UK U
PEIOCTAaBUIIM €MY BO3MOXXHOCTb ONMYyCKaThCsA. JIBUTasichk paBHOYCKOPEHHO,
rpy3uk 3a Bpems t[13c omyctwics Ha h(J1,5M. Omnpenenute yrioBoe
YCKOpEHHE [IWJIMHIPA, €CIIU €ro paauyc Il4cm.

118. Teno OpomreHo TOPU3OHTAIBLHO cO cKopocThio V,[115m/c. Tlpe-
HeOperas CONMPOTUBJICHHEM BO3/yXa, OMNPEACIUTh pPaIuyC KPHUBHU3HBI
TpaekTopuu Tena uepe3 tl2¢ mocne Havana JBUKCHHUS.

119. Touka ABMKETCS MO KPUBOW C MOCTOSIHHBIM TaHTEHITHATHHBIM
yckopenueM a, [10,5M/c2. OnpenenuTs NOJHOE YCKOPEHHE & TOUKHU HA Yy4acTKe
KPUBOM C painycoM KpuBU3HBI R=3M, eciiu Touka IBUXKETCS Ha ’TOM Y4acTKe
co ckopocThio VII2m/c.

121. Jlns cxatust mpyxkuHbl Ha X,[J1 cM HYXHO TPHIOXHUTH CHUITY
FO10H. Kakyro paboty A HYXHO COBEpIINTH, YTOOBI CXKaTh MPYKUHY Ha
X,[110 cM, ecnu cuna nponopuyuoOHaIbHaA CHKATUIO?

122. Omnpenenuts BO CKOJIBKO pa3 CUiia MPUTHKEHUS Ha 3emiie OOTbIe
CWJIBI pUTSKEHUST HA Mapce, ecnu paauyc Mapca cocrasiset 0,53 paguyca
3emiu, a macca Mapca — 0,1 1maccer 3emum.

123. Kocmuueckas pakera jneTuT Ha JlyHy. B kakoit Touke mpsiMoii,
COeUHSIONIEH 1eHTphl Macc JIyHbl U 3emin, paketa OyaeT MPUTITUBATHCS
3emieit v JIyHOM ¢ 0OIMHAKOBOM CHJIOM.

124. Pammyc nmanetsl paBeH 100 kM, cpeaHss TUIOTHOCTH [ | BelecTBa
aHeTsl paBHa 3r/cm3. Omnpenenuth BTOPYIO KOCMHUYECKYIO CKOPOCTh V,y
MMOBEPXHOCTH ITOU TIIIAHETHI.

125. Kakyro Hamo coBepmuTh paboTy A, YTOOBI MPYKUHY KECTKOCTHIO

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

126. OmnpenenuTh KECTKOCTh K CHCTEMBI JBYX TPYXHH IpH
MOCJICIOBATEIFHOM M MapajuIeIbHOM WX COoelUHEeHUU. JKeCTKOCTh MpYKHUH
k,[12 kH/m u k,[16 kH/m.

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

128. Onpenenutsb pabory, KOTOPYIO coBepLIaT CHUJIBI
TPaBUTAIMOHHOTO TOJS 3eMJIM, €Cii Telno Maccoi MUJIKkr ymameT Ha
MIOBEPXHOCTh 3€MJIM C BBICOTHI, paBHOU paauycy 3emun. Panuyc 3emnu u
YCKOpEHHUE CBOOOTHOTO MaIeHUs § Ha €€ MOBEPXHOCTH CYUTATh U3BECTHBIM.

129. Iee mnpyxkuHbl xkectkocThio K, [10,3kH/M wu k,[10,8xkH/m
COEIUHEHBI MocienoBaTebHo. Onpenenurs adCoNOTHYIO TedopMalun X,
MIePBOI MPYKUHBI, €CIIM BTOpas aedhopMupoBana Ha X,[ 11,5¢cMm.

130. Omnpenenuth  pabOTy  paCTSHKEHHS  JIBYX  COCAMHEHHBIX
MOCTIeIOBATeIbHO TPYKUH skecTkocTsimMu K, [1400H/m u k,[1250H/m, ecnu
nepBas pyKWHA PacTsAHYJach pu 3ToM Ha [IX[12cMm.
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131. Tlpu ropu3oHTaIBHOM MOJETE CO CKOpocThio VI1250Mm/c cHapsia
Maccoii MU8kr pazopBasicss Ha naBe yactu. OpHa yacTh mMaccod M, []6kr
nosrydria ckopocts V, [1400M/c B HanpaBiieHnu nojeTa cHapsiaa. OnpeaenuThb
CKOPOCTb BTOPOM YacCTH CHapsija.

132. Opynue, 5KeCTKO CKpEIIEHHOE Ha TuiaTdopMe, MPOU3BOJIUT BbI-
CTpen BIOJIb MOJOTHA >Keie3Hou mgoporu mox yriom [1[130° k muHHUM
ropuszoHTa. Onpeaenutb CKOpOCTh V, oTKata IIaTQOpMBbI, €ClI CHaps]l
BBUIETaCT cO cKopocThio V, [1480M/c. Macca miatgopMbl ¢ opyaueM u
cHapsinamu M, [118T, macca cHapsina M, 160kr.

133. CHapsnu, nereBmmii co ckopocTthio VI1400M/c B BEpXHEM TOUuKe
TPAeKTOPUH Pa30pBAJICA Ha JBA OCKOJIKA. MEHbIINI 0CKOJIOK, Macca KOTOPOTO
coctaBisier 40% OT Maccel CHapsija, TOJeTed B MPOTUBOIOJIOKHOM
HarpasiIeHuH co ckopocThio V,;[1150m/c. Onpenenuts ckopocTh V, 60IbIIEr0
OCKOJIKA.

134. Ha cKOJBKO TePEMECTUTCSI OTHOCHUTEIRHO Oepera JoiKa JJIMHON

I773,5m u maccoit M, [1200kr, eciau CTOSIIMA Ha KOPME YEIOBEK MacCoi
m,[180Kr nepemecTruTcs Ha HOC JIOAKA?

135. Ha momy cTOWT Tene)XKa B BHJAE JJIUMHHOW JTOCKH, CHAOKCHHAS
nerkumu kKojecamu. Ha omHOM KoHIle ctouT yenoBek. Macca ero m,[60kr,
macca gocku M, 120kr. C kakoi CKOpPOCThIO (OTHOCHUTEIBHO Mojia) Oynaer
JNBUTaThCsl TENEXKKA, €CIM YEJIOBEK MONAET BIOJIb HEE CO CKOPOCTHIO
(otHOCHTENBHO MOCcKK) V [11M/c.

136. KonbkoOexern, cTos Ha KOHBbKax Ha JbJay, OpocaeT KaMEHb
maccoit m, 12, 5kr mox yriom [1[130° k ropu3oHTy co ckopocthio V,[110Mm/c.
KakoBa Oyner ckopocts V, ABUXKEHUS KOHBKOOEXKIA, €Cld €ro macca m,
[160kr?

137. Illap maccoit m,[110kr, aBmwKymuiics co ckopocthio V,[14m/c,
CTaJl- KMBAEeTCs C IMIapoM Maccou M, [1 4kr, ckopocTs V, KoToporo paBHa 12
Mm/c. Cunrtast ynap HpsSiMbIM, HEYNPYrHMM, HAaWTH CKOPOCTH U IIapoB MOCIeE
yaapa B IBYX ciiy4asix:l) Mablii map HaroHsieT OOJBIION map, ABYKYIITUNACS
B TOM JK€ HallpaBJIEeHUH;2) Maphl IBUKYTCS HABCTPEdy APYT IPYTY.

138. Ilnatdopma c neckom obuieit maccoit MIJ2T cTouT Ha penbcax
Ha TOPU3OHTAIILHOM y4acTKe IMyTU. B necok nmomamaeT cHapsia Maccoit Ml 8kr
U 3acTpeBaeT B HeM. [IpeneOperast TpeHneM, ONpeIeNuTh, ¢ KaKO CKOPOCTHIO
Oynet nBuratbes miaaTdopma, eCiId B MOMEHT TOTaIaHusl CKOPOCTh CHapsIa
V[1450m/c, a ee HanpaBiieHKe — cBepXy BHU3 1o yriioM [ [130°k ropu3oHTYy.

139. Yenosek maccoii m,[170kr, 6erymumii co ckopoctbto V,[19xm/y,
JNOTOHSIET TENEeXKKY Maccor mM,[1190kr, ABMXKYIIMICA CO CKOPOCTHIO
V,[13,6xkM/4, 1 BckakuBaeT Ha Hee. C KaKoW CKOPOCTHhIO CTAHET JBUIaThCs
TelexKa ¢ 4yernoBeKoM. C KakKoW CKOPOCTBIO CTAHET JABUTAThCS TEJIEXKKa C
YeJI0BEKOM, €CITU YeJIOBEK JI0 MPbIKKA O€Xall Ha BCTPEUY TEIEKKE.

140. Jlomka mmmuoit 1113M u Maccoit mJ120Kr CTOUT CIIOKOMHO HA
Bozie. Ha Hocy u kopme HaxozsTcs ABa peidaka maccamu M, [160xr u m,[190xkr.
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Ha ckonbko CHBHHETCS OTHOCHUTENBHO BOBI, €CIM PhIOAKH MOMEHSIOTCA
MECTaMHU.

141. C xako¥l HaMMEHbBIIIEH BBICOTHI N JTODKEH HAyaTh CKATBHIBATHCS
akpoOaT Ha Besiocurieie (He paboTast HoraMH ), YTOOBI MpoeXaTh IO J10- POXKKE,
umeroten Gopmy «MepTBOM MeTian» paanycoM R=4wm, u He 0TO- pBaThCs OT
JIOPO’KKHU B BepxHeil Touke netiau? Tpenuem npeHeOpeyb.

142. Haiitu paboty A moabeMa Tpy3a IO HAKJIOHHOW TUIOCKOCTH
mmnoi 1012m, ecnmu macca rpy3a paBaa mU]100kr, yroa wakmona [1[1300,
k03 dunment tpenus f10,1 u rpy3 ABMKETCS ¢ yeKopeHueM a [ 1m/c2.

143. Snpo atoma pacmamaercs Ha ABa ockojika Maccamu M, (11,607 10-
S kr u M,[12,401 10-%kr. OnpenenuTs KUHETUYECKYIO SHEPIUIO |, BTOPOTO
OCKOJIKa, €CJIM KHHETHYECKasi 3Heprus [, epBOro ockoiika pasHa 18HJ[x.

144. Tlpu BbICTpesie U3 OpyAMs cHapsa maccod M=10kr nomy4aet
KuHeTH4YecKyto sHepruto T,[11,8MJIx. Onpeaenutrb KWHETUYECKYIO SHEPTHIO
T, cTBOJIa OpyauUsl BCIAEACTBUE OTIAYM, €CJIM Macca M, CTBOJIA OPYJusl paBHA
600xr.

145. KonbkoOexell, CTos Ha Jibay, Opocuil Bliepe/l Tupro Maccoi m,[15
KI W BCJEACTBHE OTIAaud OTKaTWICS Hazad co ckopocTteio V,[I1wm/c.
Onpenenuth paboTy A, COBEPIICHHYIO KOHBKOOEKIIEM TTPU OPOCAHUH THUPH,
ecau ero macca m,[160xr.

146. Tlox neticrBuem cunbsl F[1400H, HampaBiieHHOW BEpTHKAILHO
BBEpX, TIpy3 Maccod MIJ20kr momuar ©Ha BeicoTy h[115M. Kakoi
MOTEeHIUAIbHOM SHeprueit /7 0ynet o0nagaTh NoAHATHIN rpy3? Kakyro paboty
A copepumt cuia F.

147. Kamemiek CKOJB3UT C HAWBBICIICH TOUKH KYIOJa, UMEIOIIEro
dbopmy nosychepsl. Kakyro ayry [ onuineT kameniek, mpex e 4emM OTOPBETCS
OT MOBEPXHOCTH KynoJia? TpeHrem npeHeopeub.

148. Tlonm peiicTBHEM IMOCTOSHHOM CHJIbI F BaroHeTka mpoimia myTh
slI5m u mpuoOpena ckopocth VII2m/c. Onpenenuts paboty A CUIIbI, €Clu
Mmacca BaroHeTkHu paBHa 400 kr u ko3 dunment tpenus pasen f[10,01.

149. MarepuanbHas TOYKa Maccoi M J2Kr IBUTANIaCh MO AEHCTBUEM
HEKOTOPO# cuJiibl coryiacHo ypaBHeHUo X[ 1A+Bt+Ct2+Dt3, rne AL 10m; BLI—
2m/c; Cl1m/c?, D[1-0,2m/cd. Haiitu momHocth N, 3aTpaumBaemMyro Ha
JIBUKEHUE TOUKH, B MOMEHT BpeMeHu t[12c.

150. B OGammuctuyeckuii MasaTHUK Maccod MUSkr mnomnana mysns
maccor ML 10r u 3actpssia B HeM. Haiitu ckopocTh [ mymnu, eciii MasiTHUK,
OTKJIOHMBIIKNCH TIOCTIC yaapa, NoHsuIcs Ha BhIcoTy h{110cMm.

151. Ilo kacaTenbHOM K IIKUBY B BUAE AucKa aAuameTpoM D[175¢cMm u
maccoit mJ40kr npunoxkena cuna FJ1kH. Onpeaenuts yrioBoe yCKOpeHue
[l m yacrory BpameHuss N maxoBuka depe3 Bpems t[110c mocne nHavana
JENCTBUS CUJIBL, €CIIU paJnyC IIKUBA I paBeH 12cM.

152. MaxoBUK B BH/I€ CILIOIIHOTO JUCKA, MOMEHT UHEPLIMH KOTOPOTO
JOJ150kr[] m2, Bpamaercst ¢ yactotoit N[124006/mun. Yepes tl]1mun nocmue
HayaJia EUCTBUS CUJI TOPMOXKEHUSI OH ocTaHOBUIICA. Onpeaenutb MOMeHT M
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CHUJI TOPMOXEHHUS M YHUCJIO OOOPOTOB OT Hadaja TOPMOXKEHHUS IO TOJHON
OCTAHOBKH.

153. K o6ony xomeca pamuycom R=0,5M u wmaccoir MLIS0kr
npuiokeHa kacatenbHas cwia F98 1H. Haittu yrimoBoe yckopenue [
kojeca. Yepes kakoe BpeMs t mociie Havajma JEUCTBHUS CHIIBI KOJieco OyneT
uMeTh vacTtoTy BpareHus N [1100ct? Kosieco cunTaTh OTHOPOIHBIM JIHUCKOM.
Tpenuem npenedpeyb.

154. Ha oOox maxoBuka auametpoM DI[]75¢cM HamoTaH mHYp, K
KOHI[y KOTOpPOTO NpuBsA3aH TIpy3 Maccoil MIJ2kr. Onpenenutb MOMEHT
UHEpIUK J MaxoBHKa, €CIIM OH, Bpallasich PaBHOYCKOPEHHO MO/ AeUCTBUEM
CWJIBl TSDKECTH Tpy3a, 3a Bpems tl[13c mpuoOpen yrioByo CKOpOCTh [
[19pan/c.

155. Ha oaHOpOAHBIM CIUIONIHON HUIWHIAPUYECKUN Bajl pajanycoM
R[10,5M HamoTaHa JieTKasi HUTh, K KOHIYy KOTOPOW MPUKPEIUIEH IPy3 Maccoi

mCJSkr. ['py3, pa3maTeiBass HUTH, OIYCKaeTCs C yCKOpeHueMm all 1,96m/c2.
Onpenenuts MOMEHT MHEPLIMH BaJIa.

156. Ompenenuth MOMEHT CHIBI M, KOTOpBIA HEOOXOIUMO
MPWIOKUTh K OJOKYy, Bpamarouiemycss ¢ 4dactotod N[J12c?, 4roObl OH
ocTaHoBuJicA B TeueHue Bpemenu [It[18c. Juametp Omoka D[130cm. Maccy
6J10ka ML 6KT CYUTATh PABHOMEPHO pacIpeiesIeHHOMN Mo 0001y .

157. Hutb c npuBsS3aHHBIMU K €€ KOHIIaM Ipy3aMu mMaccamu m,[150r
u M, 160r nepexknnyTa uyepe3 010k auametpoM Dl 14cm. OnpenenuTs MOMEHT
uHepuu J 0510Ka, ecau 1o JIeHCTBUEM CHIIbI TSKECTH TPY30B OH MOJTYYMIT
yriaoBoe yckopenue [ [11,5pan/c2.

158. CreprkeHb BpamaeTcss BOKPYT OCH, MPOXOAAIICH uepes3 ero cepe-
JUHY, corjacHo ypaBHeHuto [ [12t+0,2t3.0OnpenenuTs Bpalarommi MOMEHT
M, nelicTByrolel Ha CTepKEHDb yepe3 BpeMms t[12 ¢ mociie Hayana BpauieHus,
ecii MOMeHT nHepuuu crepxkus J1 0,048 krl] M2,

159. K 00601y OIHOPOTHOTO CILIONIHOTO AHMCKa pagumycoM R[10,5m
pUIoKeHa MOCTOsTHHAs KacatenbHas cuia F=200H. [Ipu Bpaienuu nucka Ha
Hero JercTByer MOMeHT cull Tpennst MUI2H[] m. Onpenenuts Maccy AuCKa,
€CJIM U3BECTHO, YTO €ro YIJIOBOE YCKOpeHHe [ | MOCTOsSTHHO U paBHO 14pan/c2.

160. Ha O6apaban pammycom R[150CM HamoTaH mIHYp, K KOHILY
KOTOpOro npuBsizaH Tpy3 Maccoid MUI10kr. Haittu MomeHT unepuuu J
OapabaHa, eciii U3BECTHO, UYTO TPY3 OITyCKaeTcs ¢ yckoperuem a [12,04m/c2.

161. Ha kpato muiatdopmbl B BUJIE TUCKA, BPAIIAOIIETOCS 110 HHEPIIUU
BOKpPYI' BEPTUKAIBHON OCH € 4acTOTO N;[J18MHUHT, CTOUT YEIOBEK MAaccCoOu
m,[170kr. Korma uenoBek mepemea B IEHTp IuIaTGopMbl, OHA CTaja
Bpamarbcs ¢ vactotor N,[110muu?l. OmpemenuTs maccy M, miaaTdOpPMEI.
MOMEHT MHEPIIMU YEJIOBEKA PACCUUTHIBATH KaK 11 MATEPUAIBHOM TOUKH.

162. T'opusonTanbHas miatrgopma maccod MUI25kr u paamycom
R[J80cm Bpamtaercs ¢ yacrotoir N,[19vun?. B nenTpe miar@opmMbl CTOUT
YEeJIOBEK W JEPKUT B PACCTaBIEHHBIX pykax rupu. Cumras miatdopmy
JIMCKOM, OIIPEIEIUTh YaCTOTY BpalleHHs I1aTdhOpMbl, €CIIU YETIOBEK, OITYCTUB
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PYKHU, YMEHBIIIUT CBOM MOMEHT nHepuuu ot J,[13,5xr[] M2 o J,[J1kr[] M2,

163. Ha kparo HemoAaBMXHOM IIaTGOpMBI MOTYIIEH BpaliaTbes
BOKPYI BEpPTUKaJIbHOM OCH CTOUT ueloBeK Maccoil m;[J60kr. Juamerp
matdopmel D110,8m, macca M, [16kr. C Kako# yriI0BOW CKOPOCTHIO [ | HauHEeT
Bpalatbes miaThopMma, eciiu 4YeJI0BEK MONMAaeT JETSIIUN Ha HEr0 MY MacCcou
mJ0,5kr? TpaekTopusi Msiya TOpU3OHTATIbHA W MPOXOJIUT HA PACCTOSHUU
r)0,4m ot ocu miardopmsel. Ckopocts Msaya VIJ5m/c.

164. Yemomek, crosmuii Ha ckaMbe JKYKOBCKOTO, IEPKHT B pyKax
crepkeHb O 1112,5M 1 Maccoit MIJ8Kr, pacmonoKeHHbI BEPTUKATBHO
BJIOJIb OCU BpallleHUs CKaMeHKH. JTa cucTema (CKaMbsl U 4eJIOBEK) 001a1aeT

MoMeHToM uHepuuu J[110kr[] M2 u BpAILlA€TCs C YaCTOTOM n1D12MHH'1.
Onpenenure 4acTOTy N2 BpAILEHHS CUCTEM, €CIM CTEPKEHb IOBEPHYT B

TOPU30HTAJIBLHOE MOJIOKEHUE.

165. Ilnatdopma, nMeroriast GpopMy CIUIOITHOTO OJHOPOJTHOTO JTUCKA,
MOYET BpPaIaThCsl 10 HHEPLIMU BOKPYT HETIOABHKHOM BEPTUKAIBHOU ocu. Ha
Kparo 1maaT(opMbl CTOUT YEJIOBEK, Macca KOTOPOro B 3 pa3a MEHbIIE MaCChI
miatgopmbl. OnpenenuTe, Kak M BO CKOJIbKO pa3 HM3MEHUTCS YIJoBas
CKOpPOCTb BpallleHUs MIIaT(HOPMBI, ECIIH YETOBEK NepeIeT OmKe K HEHTPY Ha
paccTosiHue, paBHOE MOJIOBUHE pauyca IaT(GopMBbl.

166. MaxoBuk B Buje aucka maccor MLI8Okr u paguycom R[130cm
HaxoJIUTCA B COCTOAHMM TMOKOs. Kakyio paboTy A; HYKHO COBEpIIUTH
MaxoBuKy yactoty N[J10ct. Kakyto paboTy 4, pUIIIOCh OBl COBEPILINUTD, €CIIN
OBl MpU TOM K€ Macce AUCK MMEJ MEHBIIYIO TOJIIMHY, HO BABOE OOJBIIMIA
paauyc.

167. Komneco pagmycom R[130cMm u maccoit MLI3kr ckaTeiBaeTcs 0e3
TPEHUs 10 HAKJIOHHOW IIocKoCTH JiuHOM |15 M u yriom Hakmona [1[125e,
OnpenenuTh MOMEHT HMHEpPLHMH KOJIECA, €CIIM €ro CKOpOCThb V B KOHIE
JBYDKCHMS cocTaBisiiia 4,6M/c.

168. Ilnatdopma B BHAe nucka paguycoM RIJ1,5M u wmaccoi
m,[1180kr Bpamaercs Mo MHEPUMU OKOJIO BEPTHUKAIBHOM OCH C 4YacTOTOU
n,[110mun™. B neHTpe muatdopmbl CTOUT YesioBeK Maccor M, 160kr. Kakyto
JUHEHHYI0 CKOPOCTh OTHOCUTEJIBHO T0J1a TOMEIIEHUS! OyJIeT UMETh YEJIOBEK,
€CJIM OH TepeiieT Ha Kpai miaaThopmbl?

169. T'opuzontanpHas miatdhopma Maccoir M,[1150kr Bparmmaercs
BOKPYI BEPTUKAJIBHOM OCH, NPOXOIAIEH uepe3 LEeHTp MIaTGopmbl, C
yactoTto N[I18munt. Yemoek Maccoir M,[]70Kr CTOUT HMpH 3TOM Ha Kparo
mwiaropmbl. C Kakoi YriIOoBOM CKOPOCTHIO HauyHET BpaulaThes Iuiatdopma,
€CIM YeNIOBEeK Tpeiner oT kpas miatrgopmbl kK ee 1eHTpy? CuutaTh
m1aTGopMy KpPYIJIbIM OJHOPOJHBIM IHCKOM, a YeJIOBEeKa — MaTepHaIbHOM
TOYKOM.

170. Crepsxens amuHoi |111,5M u Maccoit ML 10Kr MOXKET BpamaThCsl
BOKPYI' HEIOJABHKHOW OCH, NMPOXOIAIIEH Yepe3 BEPXHUM KOHel| CTepkHA. B
cepeuHy CTepKHS yaapsieT nmyias Maccoi mMy[J10r, unersmas B
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TOPU30HTAJILHOM HampaBieHHH co ckopocThio V,[1500M/c, u 3acTpeBaeT B
cTepkHe. Ha kakoil yrojl OTKIOHUTCS CTEpKeHb Tocie yaapa?

171. Ilapuk maccorr m=60 r kosebnercsa c mepuogom 7=2 c. B
HaYaJIbHBIH MOMEHT BpeMEHHU cMelleHue mapuka x()=4,0 cM 1 oH obnajgaeT
sHepruen £ =0,02 k. 3anucaTe ypaBHEHHUE MNPOCTOrO0 TapMOHHYECKOTO
KoJeOaHus IapyuKa U 3aKOH M3MEHEHMs BO3BPAILAIONICH CHIIBI C TEUEHHUEM
BpPEMEHHU.

172. CkmaapiBatoTcsl JBa KojaeOaHUs OJMHAKOBOTO HAIlpaBJICHUS U
OJIMHAKOBOTO TIeproa: x]=A1Sin o1t u x2=A2sin oo (t+7), rme A1 =A2=3 cm,

031=032=7tc‘1, 1=0,5 c. Onpenenutpy aMIIUTYAy A ¥ HadanpHyIO Gazy @Q
pesynbTUpylomero kojebanusi. Hamucate ero ypasaenuwe. [locTpouthb
BEKTOPHYIO Auarpammy jjisi MomenTta Bpemenu t =0,1.

173. Touka y4acTByeT OJHOBPEMEHHO B  JBYX  B3aUMHO
NEPHEHAUKYISAPHBIX KOJEOAHMSIX, YpaBHEHHUS KOTOPHIX X=A sino,t u
y=A,cosm,t, rne A;=8 cMm, A,=4 cMm, ©,=®,=2C!. Hanucate ypaBHEHUE
TPACKTOPHUH U TTOCTPOUTH ee. [lokazaTh HampaBieHnEe ABUKCHUS TOUKH.

174. Onpepenutrp mnepuon 71 KoneOaHUA  MATEMATUYECKOIO
MasiTHHKA, €CJIM €ro MOJyJib MaKCUMalbHOTO mnepemenieHuss Ar =18 cm, u
MaKCUMajbHasi CKOPOCTh 0., =16 cM/C.

175. Omnpenenutb 4acTOTY V MPOCTBHIX TAPMOHHYECKUX KoJieOaHUI
nucka paauycoM R= 20 ¢cM OKOJI0 TOPU3OHTAIBHOM OCH, IPOXOAIIEH Uepes
CepeMHy paanuyca AUCKa NEPIEHIUKYIISIPHO €T0 MIIOCKOCTH.

176. Ha rmaakom TOpU30HTAIBHOM CTOJIE JISKUT miap maccoit M=200
I, TIPUKPETUICHHBIH K TOPHU30HTAJIBHO PACIIOJOKEHHON JIETKOW TPYKUHE C
xecTkocThio K =500 H/Mm. B map nmomanmaet mysnst Maccoit m=10 r, jersimas co
ckopoctbio v =300 m/c, u 3actpeBaetr B HeM. lIpeneOperas nepemenieHreM
mapa BO BpeMsl y1apa v COTIPOTUBIICHUEM BO3/yXa, ONPEICIUTh aMIUTHTYIy A
u nepuoj T kojebaHuii mapa.

177. Onpepenutry nepuoi 7 MPOCTBIX TAPMOHUYECKHUX KOJIeOaHUI
nucka paaumycoM R=40 cM OK0JIO TOPU30HTAIBHON OCH, MPOXOAIICH uepes
o0pa3yrolyro AucKa.

178. Touka coBeplHIa€T MPOCThIE TAPMOHUYECKHUE KOJICOAHUS,
ypaBHeHHE KOTOpbIX x=Asin [It, tne A=5 cm, ®=2 Cl. B MOMEHT BpeMeHH,
Korma Todyka oOjamana moTeHunmanbHOM 3Hepruer I1=0,1 mJ[kx, Ha Hee
nericTBoBaia Bo3Bpaiaromas cuia F=5 mH. Haiitu 3ToT MOMEHT BpemenH t.

179. MarepuanpHasi TOYKa COBEpPIIAECT MPOCTHIE TAPMOHUYECKUE
KoJieOaHMs Tak, YTO B HAYAJIbHBIA MOMEHT BPEMEHU CMEIIeHUe X, = 4 cM, a
CKOpOCTh V, = 10 cm/c. Onpenenuts aMmuutyny 4 U HaudaiabHyo ¢azy o,
KoJie0aHui, eciy ux nepuoa 1=2c.

180. Ha crepxxne mamHOM |=30 cM yKpeIieHbI JBa OJUHAKOBBIX
Ipy3UKa: OJIUH — B CEPEIMHE CTEP)KHSI, APYrOl — HA OJJHOM U3 €r0 KOHIIOB.
CtepxeHb ¢ rpy3amMu KOJeOJIeTCS OKOJI0 TOPU3OHTAIBHON OCH, TTPOXO/ISIICH
yepe3 cBOOOAHBIN KOHell cTepxkHs. Onpenenuts NpUBEIECHHYIO JUIMHY L u
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nepuog, T MPOCTHIX TapMOHUYECKUX KOJEOAHW AaHHOTO (HU3HMUECKOTO
MasiTHUKa. Maccol cTepkHs mpeHeOpeyb.

MOJIEKYJIAPHAA ®U3HKA U TEPMO/JTHHAMHKA
IIPUMEPBI PEIIIEHUA 3A/1AY

3agaun

201. OmnpenenuTh KoaudecTBa [/ BemecTBa M 4YUCIO MOJIeKya1 N
KHCIoposia maccor m(J0,5kr.

202. CKoOJIBKO aTOMOB COJICPXKHUTCSI B PTyTH Maccod MLIIr wu
KoJImuecTBOM BemiecTBa [ [10,2M0JIb.

203. Haiitu momsipayro mMaccy M u maccy M, OJHONW MOJEKYJIbI
IIOBAPEHHOM COJIU.

204. Omnpenenutb Maccy M, 0HON MOJEKYJIbI YTICKUCIOTO rasa.

205. B oOGammone V[I3m coxepxurcs kucimopon maccoir ml110r.
OnpenenuTh KOHIICHTPAITUIO MOJICKYJI Ta3a.

206. Ompenenuth KoMU4YecTBa BemiecTBa [ u ancimo mojiekyn N azota
Maccor mL10,2kr.

207. OmpenenuTh MOJAPHYIO Maccy M U Maccy M, OJHOU MOJICKYJIbI
azota u okucu azota NO.

208. OmpenenuTh  KOHIEHTpAMIO N MOJEKYJ  KHCJIOPOJa,
Haxoxsulerocst B cocyne Bmectumoctbhio V121, KonudectBo BemectBa [
kucnopoaa passa 0,2 MoJb.

209. OmpenenuTh KOJIMYECTBA BELIECTBA [ | BOAOPO/1a, 3aMOJIHSIOIIETO
cocyn oobemoM V135, ecnu KOHIIEHTpalus MOJIEKysl ra3a B cocyae N[J2[]
10%8m 3,

210. CkoybKO aTOMOB COACpIKAT ra3el Maccoit MU 1T kaxawrii: 1) remuit; 2)
YIIIEPO.

211. Omnpenenuth BHYTpeHHIOO 3Hepruto U Bomoposa, a Takxke cpe/l-
HIOI0 KUHETUYECKYIO DHEPruro <[ > MOJIEKYJIbI 3TOr'0 ras3a IpU TEMIIEPATYPE
T300K, ecnu konuuecTBO BemecTBa [ | 3Toro raza paBHo 0,5Molb.

212. Omnpenenuth CyMMapHyl0  KHHETHYECKYIO0 dSHepruro F,
MOCTYIATEeILHOTO JIBIJKCHHUS BCEX MOJICKYJ Ta3a HAXOASIIETOCS M COCYIE
BMecTuMocThio V13 11 mox nasinenuem pl1540 klla.

213. KonumuectBo BemiectBa renus [I[J1,5Momb, Temmeparypa
T120K. Ompenenuth CyMMapHYIO  KUHETHYECKYIO  JHepruto FE,
MOCTYIATEILHOTO JABMKCHHS BCEX MOJIEKYJI 3TOTO Tra3a.

214. MonsipHast BHyTpeHHss 3Heprust U, HEKOTOPOro JABYyXaTOMHOTO
raza pasHa 6,02xJ[x/Monb. Onpenenurb KHHETUYECKYHO SHepruro <[l >
BpAIaTeIbHOTO JBWIKEHUS OJHOW MOJICKYJbI 3TOoro rasa. ['a3 cuutaTh
UJCaIbHBIM.

215. OnpenenuTh CPeIHION KUHETHUUYECKYH SHepruto <[] > oaHO#
MOJIEKYJIbI BOASIHOTO mapa npu temmneparype 711500K.
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216. OmnpenenuTbh CPEIHIO KBAIPATUUHYIO CKOPOCTh <[ lgp> MOJIEKYJIBI

rasa, 3aKJII0YEHHOT'O B COCY/l BMECTUMOCTBIO V211 o1 JaBJIeHUEM
p[1200kIIa. Macca raza m(]0,3r.

217. Bomopon wHaxomutcs npu Temmeparype 711300K. Haiitu
CPEIHIOK KHHETHYECKYIO DHEPIuIo <[] > BpalaTeNIbHOro ABWKEHHS OJHOM
MOJIEKYJIbI, @ TAKXKE ITOT0 raza CyMMapHYI0 KUHETUYECKYIO dHEpruio E, Bcex
MOJIEKYJI 3TOT0 rasa; KoJIM4ecTBO BeulecTBa [ Bogopoaa 0,5MoIb.

218. Ilpu kakoit TemriepaType CpeAHssi KUHeTHUecKas sueprus <[ >
MOCTYNaTeIbHOTO JIBUYKEHUSI MOJIEKYJIbI raza paBHa 4,141 102 JTx?

219. B a30Te B3BEIICHBI MEIbUANUIINE MBUTMHKHN, KOTOPHIC JBUKYTCS
TaK, KaK eciii Obl OHU OBLIIM OYEHb KPYMHBIMU MOJIEKYyJaMu. Macca KaxJ10i
neutiHKE paBHa 6] 101, IMaz waxomutcs mipu Temneparype 711400K.
Onpenenuts cpeaHue KBaJpaTUYHBIE CKOPOCTH <[] >, a Takke cpeaHue
KUHETUYECKUEe »JHepruu <L|
MTBUTHHKH.

220. OmpenenuTh CPEAHIOI KHHETHYECKYIO dHEPTUt0 <[] > TOCTy-
IIATEIBHOTO JBIKEHHSA U <[], > BpamaTENbHOTO IBUKEHHS MOJIEKYIIbI

azota mpu Ttemmeparype T[1300K. Ompenenuts Takke TOTHYIO
KUHETUYECKYIO SHEPTHIO £, MOJIEKYJIbI IIPU T€X KE YCIOBUSX.

221. KakuM 10o/mKeH ObITh HauMeHbIINNH 00beM V OalstoHa BMEIAI0-
mero maccy ml16,4Kkr KUCJIOpO/ia, €CJIM €ro CTeHKH mpu Temiiepatype t1120°C
BBIIEPKUBAIOT AaBieHue PLl15,7MIla.

222. B OGamione Haxoamyoch Macca M[/10 Kr rasa mpu JaBICHHUH
p,[1 10MIIa. Kakyto maccy Am rasa B3suid U3 0ajuioHa, €Ciau JaBJI€HUE CTalo

> MMOCTYHAaTCJIbHOIO0 JBHMXXCHHA a30Ta U

I10CT

paBHbIM P,=2,5MIIa? Temneparypy raza cuuTaTh HOCTOSHHOM.

223. Haiiti M Bo3ayXa, 3aMOJIHAIONIETO aYAUTOPHIO BEICOTON N[15M 1
miomanasio mona S[1200m2. JlaBmenme Bo3ayxa PlLI100xIla. Temmepatypa
nomenienus t[117°C. Monspaas macca Bo3zayxa M[10,029kr/moib.

224. Kakoe xommuecTBa v Taza HaxoauTcs B Oomone VIJ10M3 mpu
nasiiennu PL196xIla u remnepatype t [117°C?

225. B Ganminone BMECTUMOCTBIO 15 1 HAXOAUTCS a30T MO AaBICHUEM
100 kITa mpu Temniepatype t,=27°C. [Tocie Takoro kak u3 0aajI0Ha BBITYCTUIN
a30T macco 14r, temmeparypa raza craino paHout t,[117°C. Omnpenenure
JaBJICHUE a30Ta, OCTaBIIErocs B OaIoOHE.

226. B cocyae BMectumocThio V10,31 npu temmneparype t[1290K
HaXOJHUTCS HEKOTOPHIH Ta3. Ha CKoJIbKO MOHM3UTCS AaBJICHUE ra3a B COCY/E,

€CJIM U3 HEero u3-3a yTeuku BoiiaeT NI 1019 MOJIEKYJT?

227. JlaBneHue BO3AyXa BHYTPH IUIOTHO 3aKyHNOPEHHOW OYTBUIKH
t10079C 6sut0 p1 [ 100kITa. [Tpn HarpeBannu OyTHIIKH MPOOKa BhUTeTENA. [0
Kakoi TemmepaTypsl t2 Harpenu OyTBUIKY, €CJIM H3BECTHO, YTO IpoOKa

BbUIETENA MPH JIaBJICHUH Bo31yxa B OyTeuike P2 130kI1a?
228. Macca m[]12r raza 3anumaer oobem V[]4m mpu Temmeparype
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t1170C. Ilocne HarpeBaHus ra3a Mpu MOCTOSSHHOM JIaBJICHUH €T0 TIOTHOCTh

CTaJIO PaBHOM [ 10,6Kr/M3. JTo KaKoii TeMIiepaTypsl t, Harpenu ras?

229. bamnon VII12n comepkuT yriekuciblii ras. JlaBiaeHnue p rasza
paBHo 1MIla, remnepatypa 711300K. Onpenenuts Mmaccy M rasa B 6aJiioHe.

230. T'a3z nmpu temneparype TUI1309K naBnenue pLl0,7MIla umeer
mI0THOCTH [ [112kr/M3. OnpeenuTh OTHOCUTEIBHYIO MOJICKYJISIPHYIO MacCy
Mr ra3za.

231. B cocyne 1 oovemom VI[I31 HaxomuTcs Ta3 MO JaBlICHHUEM
p,[10,2MIIa. B cocyne 2 oo6bemom V41 HaxoAUTCS TO K€ a3 MOJ1 IaBIICHUEM
p,[10,1MIIa. TemmnepaTypsl raza B 000ux cocyaax oauHakoBbl. [log kakum
JaBJIeHUEM P OyIeT HaXOAUThCS Ta3, €CIU COSIMHUTD COCY/IbI C TPYOKOM.

232. bamnon Bmectumoctbhio V1201 COmEpXUT CMECh BOAOPOJA U
azora npu Ttemreparype 290K u naBnenum [Mlla. Onpenenure maccy
BOJOpOJa, €CIIU Macca cMecH paBHa 150r.

233. B 3akpwiToM cocyae BMECTUMOCTBbIO 2051 HaXOIUTCS BOJOPOJ
Maccoi 6r u renuii Maccoit 12r. Onpenenure: 1)aaBieHue; 2 )MOJISIPHYIO MacCy
ra3oBOM CMECH B cocy/ie, eciu temmneparypa cmecu 711300K.

234. Omuna Oamnorn obvemMoM VI110m comepXUT KHCIOPOJ IO
nasneHueM P, [ 1,5MIla, npyroit 6ammon oobemoM V12211 COAEPKUT a30T MO
nasneHueM P, 10,6MIla. Korma 6anioHbl coeTMHIIN MEXKIy co0oii, 00a raza
CMeIIanCh, 00pa30BaB OJHOPOAHYIO CMECh (0€3 M3MEHEHUSI TeMIIEPaTyPhl).
Haittu napuuansubeie nasienus plJ ;u pl] , 000uX ra3oB B CMECH U MOJTHOE
JABJICHHUE P CMECH.

235. Cmech Bomopojma u aszora oOmed wmaccoir MLI290r mpu
temriepatype 7=600K u nasnenuu p [12,46MIla 3anumaer o6vem VI130m.
Onpenenuts Maccy M, BOAOPOAA U Maccy M, a3oTa.

236. B Oamnonax ob6wem V,[120m u V,[144m copmepxuTcs Tas.
JlaBnenne B mepBoMm OamnoHe p,[12,4Mlla, Bo BTOpoM — p,[11,6MIla.
Onpenenuth ob0miee aaBieHWE P W mapuuanehbie Pl ; m plJ , mocrne
coelMHEeHHEe 0aNIOHOB, €CIIM TeMIIepaTypa ra3za OCTalIOCh MPEKHEN.

237. B cocyne ¢ oobemom V[10,01M3 comepkuTcsi cMech ra3oB — a30Ta
maccoit m;[17 r u Bomopoaa maccoit m,l]1r — mpu temmneparype 7=280K.
OnpenenuTs JaBJICHHUE P CMECH T'a30B.

238. B cocyne oobemom V121 HaxoauTcst Mmacca M, [16T yriaekucaoro
raza (CO,) u macca m,3akucu azota (N,O) npu Temneparype t [1127°C. Haiitu
JaBJICHUE P CMECH B COCY/IE.

239. B cocyne Haxomarcs macca M, [114r azora m macca m,[9r
Boaopoa npu temrepatype t [110°C u nasnenuu p [11MIla. Haittu monsapayto
maccy M cmecu u 00beM V cocyaa.

240. B cocyne maxomutcst macca M, 110r yriaekucioro raza u macca
m,[J15t a3ota. Haittm mmotHocTh [ cmecu mpu temmeparype t[127°C wu
nasienuu PL1150I1a.
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241. HaiiTm cpemHIO JUTMHY CBOOOJHOTO Xona mpodera < | >
MOJIEKYJ BO3AyXa MPH HOPMAaJbHBIX YCIOBUAX. JlmamMeTp MOJeKyn BO3ayxa
[

10,3HM.

242. bamnon BmectumocThio V1101 coaepXUT BOJIOPOJ Maccoi
mCJ1r. OnpenenuTh CPEIHIOW JIMHY CBOOOAHOTrO xoma mpobera < | >
MOJIEKYJIBI.

243. Ompenenuth IJIOTHOCTh [ pa3peXEHHOTO BOJOPOAA, E€CIH
CpeaHsisl JUIMHA CBOOOHOTO mpobera < | > monekyn paBHa 1cM.

244, KakoBa cpemusisi apudmernyeckass CKOpocTb <[> MoyeKyn
KHCIIOpOJia TPH HOPMAJBHBIX YCIOBHUSX; €CIM HU3BECTHO, YTO CpEAHEe
3Ha4eHHe CBOOOMHOTO mpobera < | > Momekynmsl Kuciopojga MpH ITUX
ycioBUsAX paBHO 100HM.

245. Haiitu cpeaHiol0 IIdHY CBOOOJHOrO Xxoma mpobera < | >
MOJIEKYJT a30Ta B cocye ooseMoM V151, Macca raza mi10,5kr.

246. OmnpenenuTh CPEIHIOI MPOIOKUTEIBHOCTh <[] > cBOOOIHOTO
npobera MoJieKys Bo3ayxa npu Temmepatype t1127°C u nanenun pl0,5kI1a.
JlnameTp MOJIEKYJ BOAOPOAA IPUHATH paBHBIM (,28HM.

247. Haiitu cpemHIOK0 UIMHY CBOOOAHOTO Tpobera < | > momnekyn
yraekucioro raza npu temmeparype tl1100 °C u gaBmenumem pl)13,3I]a.
JuameTtp Mosekyn yraekucnoro raza [ [10,32HM.

248. Haiitu cpenHiow uMHYy ¢BoOOIHOTO Mpodera < | > MojeKy1 Bo-
nopoaa npu aasiaenuu P10, 11Ta u remneparype 7' [1100K.

249. Haiitu CcpenHol0 NPOJOIKUTEIBHOCT < T > CBOOOJHOTO
npobera Moiekyn kuciopojga mpu Temneparype 7111250K u naBnenue
p1100ITa.

250. Haiitu cpeaHee 4uCiIO CTOTKHOBEHUH < Z > B €IMHUILY BPEMEHH
MOJIEKYJT yriekucioro raza npu temmneparype t11100°C, ecnu cpenuss nmuHa
cBoOoaHOrO Tpodera [ [1870MKM.

251. OmnpeaenuTs KOIUYECTBO TEIUIOTH Q, KOTOpBIE HAJ0 COOOIIUTH
kucioponxy oobemoM V[I501 mpu ero M30XOPHOM HArpeBaHUM, YTOOBI
JaBJieHHE ra3a nmosbicuiioch Ha A pl10,5MIIa?

252. Ilpym wm30TEpMHYECKOM paCHIMPEHUU a30Ta MPU TeMIeparype
T=280K obOwveMm ero yBenmmumiics B JBa paza. OnpenenuTs: 1)cCoBEpIICHHYIO
IpU paciIMpeHnn ra3a padboty A; 2) usmenenne AU BHyTpeHHEH dHEpruu; 3)
KOJIMYECTBO TerioThl Q, mosrydenHoe ra3om. Macca azora m [ 0,2kr.

253. Kucnopon wMaccoir mC1200r 3anumaer obbem V111001 u
HaxoauTtcs nox aasiieHrem P1L1200kl1a. [Ipun HarpeBaHnM ra3 pacimpsieTcs
pU TIOCTOSTHHOM JaBjieHuH 10 oobema V92 [13005, a 3aTeM ero JaBlieHHE
Bo3pociao no P2 [1500kxIla nmpu HemsmeHHOM oOBeme. Haiitm m3MeHeHUs
BHyTpeHHe# sHeprun AU rasa, coBepiieHHy0 ra3zom padboty 4 u temioty Q,

nepenanHyto ra3y. [loctpouts rpaduk mporecca.
254, O06BeM Bogopoja rpu n3otepmudeckoM paciiupenuu (771300K)
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yBenmuumics B N =3 paza. Onpenenutb paboTy A, COBEPILIEHHYIO Ta3oM, H
Terioty Q, moaydeHHyto mpu 3ToM. Macca m Bogopoaa pasHa 200r.

255. Aot maccoit mJ0,1kr ObL1 U300apHO HArpeT OT TeMIepaTyphbl
T,00200K no temmeparypsl 7, 1400K. Onpeaenuts paboTy A, COBEPIICHHYIO
ra3oM, MoJIydeHHYI0 UM Teriotry Q u usmenenus AU BHyTpeHHEH sHEpruu
azora.

256. Bo ckonpko pa3 yBenMuymics 00beM BOJIOPOAA, COJEpIKaIIHii
KoJIn4uecTBO BemecTBa vI10,4M0b IPU U30TEPMHUUECKOM PACIIMPEHUH, ECIU
IpyU 3TOM Tra3 ModyduT KommdecTBo TtertoTel Q=800/[x. Temmepatypa
Bozopoxaa 711300K.

257. Kakas pabota A coBepmiaerca 0OpU  HU30TEPMUUYECKOM
pacmumpeHne Bogopoaa Mmaccor mlI5r, B3storo npu temneparype 1 [1290K,
eciii 00beM rasza yBeiauuuics B 3 pasza?

258. Kaxkas moms W, — xommuecTtBO TeruioTel Q, MpoBOAMMOTro K
U/ICaJIbHOMY JIByXaTOMHOMY Ta3y IpU U300apHOM Ipoliecce, pacXoayercs Ha
yBennuenrne AU BHyTpeHHeN 3Hepruu rasa u kakas nonst W, — Ha paboty 4
pacimmpeHus?

259. Ompenenuts paboTy A, KOTOPYIO COBEPIIAET a30T, €CITU eMY ITPH
ITOCTOSTHHBIM JIaBJICHUU COOOIHTH KojaudecTBO TemroThl Q12 1x/[x. Haiitu
Takke n3meHenne AU BHyTpeHHEH 3Hepruu rasa.

260. Macca m[J10r kucnopoma HaxoauTcs mpu aaBinernu Pl1300kI1a
u temmeparype t[110°C. Ilocne HarpeBanus mpu pllconst ra3 3aHsu1 00BeM
V(I 10n. HaiiTn kommdecTBO TEIUIOTH Q, momydeHHoe Ta3oM, n3Menenne A U
BHYTpEHHEl sHeprum Tra3a U paboTy A, COBEpIIEHHYIO Ta3oM Ipu
pacIIipeHHH.

261. B pesynbrare KpyroBoro Ipoliecca Tra3 COBEpIIMI padboTy
A=1]lx wm Tepemaq OXJAAUTETI0 KOIMMYECTBO TeruioThl Q,[14,2][x.
OnpenenuTs K.I1.1. 1 [IUKIIA.

262. Cosepmiasi 3aMKHYTBIN TMpoliecc, Ta3 MOJYYHSI OT HarpeBaTes
komuecTBO TeroThl Q14x k. Onpenenuts paboTy A raza mpu MpOTEKaAHHUS
IIMKJIa, €clii ero TepMudeckuit k... nJ0,1.

263. UneanpHbiii ra3 coBepwmn uuka KapHo, 2/3  koimyecTBO
TerioTel Q,, TOJY4eHHOrO0 W3 HarpeBaTelis, OTIAeT OXJAJUTEINIO.
Temnepatypa 7, oxnagurtens paBHa 280K. Omnpepenuts temneparypy 7
HarpeBaTes.

264. Uneanwvubiii Ta3z coBepumn 1ukin Kapro. Temmeparypa 77
HarpeBaTels B UeThIpEe pasa BhIIIE TeMrepaTypsl oxianutens. Kakyto gomo W
KOJIMYECTBO TEIUIOTHI, TOJIyY€HHOTO 33 OJJUH LIUKJI OT HarpeBaTelis, ra3 OTAAeT
OXJIAAUTEIIO?

265. HneanpHas TerioBas MaliiHa, paboTarorias mo mukiy Kapao, 3a
UK TOJy4aeT OT HarpeBarenss KoJaumdecTBO TerioTel Q7[012,512x][x.
Temneparypa nHarpesatens 7;[1400K, temneparypa xonoaunbauka 7,1300K.
Haiitu paboTy A4, COBEpILIEHHYI0O MAallMHON 3a OJIMH LUK U KOJIMYECTBO
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TerI0Thl Q,, 0TIaBaeMOe XOJOAUIBHUKY 32 OJUH LIUKII.

266. HneanpHas TeruioBas maimHa padotaeT no nukiy Kapuo. [Tpu
3ToM 80%KOJIMYECTBO TEIIOTHI, MOJIy4aeMoe OT HarpeBaresis, rnepeaacTcs
XOJIOMWJIbHUKY. MamiHa mojy4yaeT OT HarpeBaTelsiss KOJUYECTBO TEeIJIOThI
Q,=6,28x /. Haiitu k.1m.11. | uKIiIa v paboTy 4, COBEpIIaeMyIo 3a OJIUH IHKIL.

267. B mwmkne KapHo Ta3 monayuuma OT HarpeBarels TEIUIOTY
Q,[500dx u coBepmmn padory A[1100x. Temmeparypa nHarpeBatemns
T,11400K. Onpenenuthb Temmeparypy 7, OXJIaaUTENS.

268. T'a3, coBepmaromuii 1ukan  KapHo, Tmojgydaer  TeIIOTY
Q,[J84x/Ixx. Ompenenuth paboTy A rasa, eciu Temmeparypa 1
TEIJIOOTAATUYMKA B TPU pa3a BbILIE TEMIEPATYpPbI 1, TETUIONPUEMHHKA.

269. Bo ckombko pa3 yBenuuutcs K. [ mukina KapHo mnpu
MOBBIIEHNN TemIepaTypsl Temiootaatunka ot 7;- [1380K mo 77" [1560K.
Temneparypa terutonpuemuuka 7, 1280K.

270. Ompenenuth padboty A, H30TEPMUYECKOTO CXKATHUsl Ta3a,
coBepmiatoiiero 1muki Kapno, k.m.a. koroporo [1110,4, ecnu pabota u3zorep-
MHUYECKOTO pacmmpenus 4,18 J1x.

271. Kaxkyio paboty A HagO COBEPIIUTH, YTOOBI, BBIIYBasi MbLUIbHBIMI
My3bIPb, YBEMUYUTH ero auameTp ot d;[J1cm mo d, [111cm? Cunrats nporecc
U30TEPMHUYECKUM.

272. BosnymHbii my3sIpek auameTpoM dJ2MKM HaXOAHUTCS B BOJAC Y
caMoOMH e€ MoBepxXHOCTU. ONpeneNnTh INIOTHOCTH [ | BO3yXa B My3bIPbKE, €CIIH
BO3/lyX HaJl IOBEPXHOCTBIO BOJBI HAXOIUTCS ITPH HOPMAJIBHBIX YCIIOBHSIX.

273. Ha ckonbpkO JaBieHHE P BO3IyXa BHYTPH MBUIBHOTO ITY3BIPS
0osbllle aTMOC(EepHOro NaBlEHUS P,, €CIAM JUaMEeTP MBUIBHOTO MY3bIps
d15mm?

274, I'munepuH TOMHSJICA B KaNWUIAPHOW TpyOKe HA BBICOTY
hO20mM. OmpenenuTh MOBEPXHOCTHOE HATSHKEHHWE [ TIUIepUHA, €CIH
nuametp d kaHana TpyOKu paBeH 1MMm.

275. Boma mo KaruisiM  BBITEKaeT W3 BEPTUKAIBHOU TPYOKH
BHYTpEeHHUM paauycom I' [11mm. Halitu paauyc R xamiu B MOMEHT OTpbIBa.
Kammto cuutath chepudeckoit. J[mamerp medku Karjid B MOMEHT OTPBIBA
CUMTATh PAaBHBIM BHYTPEHHEMY AHUAMETPY TPYOKH.

276. Ha ckonbko Harpeercs Kamisg pPTYTH, MOJy4YEHHas OT CIMSHUS
IBYX Karesib I' [J1MM kaxnaas?

277. Kakyro paboTy NpOTHB CHJI TOBEPXHOCTHOTO HATSXKEHMSI HAJO
COBEpPIIUTh, YTOOBI BBIAPYTH MBLUIBHBIA My3bIph auameTpoM d[14cm?
[ToBepxHOCTHOE HaTsKEHHE MBUIbHOTO My3bIps [| [10,043H/Mm.

278. B cocyn ¢ pTyThIO ONYIIEH OTKPBITHIA KamWUIsp, BHYTPEHHUM
auametp kotoporo d[13mm. PazHOCT ypoBHEl PTYTH B COCY/IE U B KAITUILISAPE
[1h [13,7vMm. Haiiti paanyc KpuBU3HBI R MEHUCKA B KallUJLIAPE.

279. Ha xakyio BBICOTY TOJHUMAaeTCcsi O€H30J1 B KalWwuispe,
BHYTpeHHUU auameTp Kotoporo dJ1mm? CMaunBaHUe CYMTATH ITOJTHBIM.
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280. Kanumisap, BHYTpeHHHH paanyc KoToporo rl10,5MM, omyIieH B
AKUAKOCTh. ONpeaenuTh Maccy KUAKOCTH, MOAHIBIICHCS B KallWIUIAPE, €CIIU
ero MOBEPXHOCTHOE HaTshKeHue paBHo 60MH/M.

5.Kpurepuun oumeHku pacyeTrHo-rpaguyeckoii padoTbl H
THIIOBbIE OIIUOKH NPH ee BbINOJTHEHUM.

Kpurepuu otienku pacuetHo-rpaduyeckoi paboThI:

- OLIEHKa «3a4TE€HO» BBICTABIIETCS O0YUaIOLIEMYCs B TOM CIIydae, eCiu
BCE 3aJ]a4M PEIIeHbI, K 3a/1a4yaM MPUBEICHBI TOSICHEHNUS;

- OLIEHKAa «HE 3aYTEHO» CTAaBUTCS B TOM CIIy4ae, eCiH Kakas-uoo 3a1ada
OTCYTCTBYET WJI MIPUBEICHBI HEJOCTATOUHBIC MOSICHEHHS K PEIICHHIO 3a/1a4H.

[Ipy BBINOJHEHWH pacYETHO-rpapuUecKkoil padoThl MO (HU3UKE YACTO
BCTPEUAIOTCS CIAEAYIOUINE OITUOKU:

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

2. He BolgepxaHa CTpyKTypa pacueTHO-Tpaduyeckoil  paboTh
(oTcytcTBYeT OMOIMOTrpaPUUECKUl CIIMCOK, TEOPETUYECKasl YacTh K 3aJa4e U T.
).

3. He ykazaHbl eAIMHUALIBI ©3MEPEHUS TTOTyUYEHHBIX PE3yIbTaTOB.

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

5. OTtcyTcTBUE TOTOBHOCTH O0YYaIOIIErocsl OTBEUaTh Ha TEOPETUUYECKHUE
BOMPOCHI, SIBJISIOLIMECS OCHOBOM JJIsl peLEHUS 3a/1a4u.

6. 3amanue Ha pacyeTHO-rpapUYecKyr0 pabOTy BBIMOJHEHO HE TIO
CBOEMY BapHaHTYy.

6. Pexomenayemasi imreparypa

OcHoBHas nuTeparypa

Mexanuka, MoseKkyJisipHas (pU3uKa U OCHOBBI TEPMOJIMHAMUKY : yueOHOE mocooue
JIUIS1 BBITIOJTHEHUS JJabopaTtopHbIX padoT / B. A. AHnpees [u np.] ; mox pex. B. B.
Camapuna. - Yeboxkcapsl : UITH (¢) MI'OY, 2010.

OnTuka 1 KBaHTOBAas (pU3MKa : yueOHOE MOCOOME JIJIsl BBIIOJIHEHUS Ta00PATOPHBIX
pabot/ B. A. Aunpees [u 1p.] ; mox pea. C. M. Kazakoga. - Yeb6okcapsl : UITU ()
MI'OY, 2010.
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Camapun, B. B. AtomHas u sinepHas ¢pusuka : yue0. mocodue AJis BHIIOTHEHHS
nabopatopHbix pabot / B. B. Camapun. - Yebokcaps : UIIU (¢p) MT'OY, 2012.

Tpodumona, T. . Kypc pusuku [Tekcr] : yued. mocobue mist By3os / T. U.
Tpodumosa. - 14-e uza., crep. - M. : Akanemus, 2007. - 559 c.

HNemunuenko B. U. ®uszuka [DnexTponHsbIi pecypc] : yuebnuk / B.W. lemuaueHko,

N.B. lemuauenko. — 6-¢ uzg., nepepad. u gon. — M. : UHOPA-M, 2016. — 581
c. - Pesxxum moctyma : http://znanium.com/bookread2.php?book=469821

JlonomHuTeBHAS IUTEPATYPA

Yepros, A. I'. 3agaunuk no ¢pusuke : yuedHoe nocoodue / A. I'. Uepros, A. A.
BopoOneB. - 5-¢ u3a., nepepad. u gom. - M. : Beicmi. mik., 1988.

Tpodumona, T. 1. COopHUK 33124 110 Kypcy GUBHKHU C PEIICHUSIMH : Y4eOHOE
noco6wue ais By3oB / T. 1. Tpodpumona, 3. I'. [1aBnosa. - 7-e u3., crepeoTul. - M.
: Beicm. mk., 2006.

Xapywnsik B. I'. Kypc ¢uzuku [DnextpoHHsIit pecypc] : yued. mocobue / B.I'.
Xaspynsik. - M.: HUL] UH®PA-M, 2014. - 400 c. - Pexxum nocryna :
http://znanium.com/catalog.php?bookinfo=375844

ITepuonnka

Hayka u )Ku3Hb[ D5eKTpOHHBIN pecypc| :HayYHO-TIOMYJISIPHBIN KypHaT / TJI. pel.
JlozoBckas E.JI. — M.: Hayka u xu3Hs, 2018. — Pexxum nocryna:
https://biblioclub.ru/index.php?page=journal _red&;jid=430673

Bectauk BI'Y. Cepus 1. ®usuka. Marematuka. UndopmaTtika [DneKTpOHHBINA
pecypc] :HaydHO-TeOpeTHUECKUil xypHal / benopycckuii rocy1apcTBEHHbIN
yHUBepcUTET. - Pexxum fgoctymna: https://e.lanbook.com/journal/2495#journal name

7. Ilepevyennb pecypcoB HHPOPMAUOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«HTEepHET», HEOOXO0AMMBIX /151 Hanucanust PI'P

1. Znanium.com [DJeKTpOHHBIH pecypc]: 3JIEKTPOHHO-
oubiaroTeuHas cucrema. — Pesxum goctyma: http://znanium.com.

2.  «YHuBepcuTeTCKasi OMOIMOTEeKa OHJIAHHY - [ DICKTPOHHBIHN pecypc]: —
Pexxum noctyna: http://biblioclub.ru/.

3.  WUznarenbctBo JIAHD [DnekTpoHHBIN pecypc]: 3AEKTPOHHO-
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oubroTevHas cuctemMa. — Pesxkum moctyma: https://e.lanbook.com/.

HPUJIOKEHUSA
(cnpaBo4HOE)
®DopmMa TUTYJIBHOI'O JIUCTA

MUHUCTEPCTBO OBPA3OBAHUS U HAYKH POCCUIICKOI ®EJEPALIAN
®I'BOY BO «MOCKOBCKHI1 NOJMTEXHUYECKHNI YHUBEPCUTET»
YEBOKCAPCKHI1 THCTUTYT (OUJIHAJ)

Kadenpa nandpopmManiuoOHHBIX TEXHOJIOTHIl, 3JIEKTPOIHEPIreTUKHN M CHCTEM YIIPaBJIEHUs
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PACUETHO-TPA®UYECKAS PABOTA Nel
10 JUCUHMIIUHE

«DPU3UKA»

BolmonHuit: cTyneHT  Kypca

(®. U. O.)ounoit hopmbl 00ydeHUS
CIEIUATBHOCTh

y4. mudp
KOHT. TenedoH

[Iposeput:

Yeookcapbr 20__

1. TABJIMLBI ®PUSNYECKNX BEJIMYNH

Tabmuma 1
Ocnognule puzuueckue nocmosHuvle (OKpy2ieHHbvle 3HAUeHUs1)

MonsipHasi ra30Basi IOCTOSTHHAS
CranmapTHbli 00beM”

8,31 Jlx/(monb[] K)
- 22,40 10°m®/momb
[Tocrosinnas bonbimana k 1,380 10% Ixx/K

* MousspHBIi 00bEM H/ICaIbHOTO Ta3a IPH HOPMAJIbHBIX YCIOBHSX.

HopmainbsHoe yckopeHne cBOOOIHOTO MaeHUs g 9,81 m/c?
['paBUTAIIMOHHAS TTOCTOSHHAS G 6,670 10*m?/(krl] ¢)
[TocrosiHHas ABoraapo N, 6,021 102 Momnp™?

R

\Y

TaOmuma 2
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Hekxom opble acmpoHoOMuUuuecCKue éejintiuHbl

HaumeHnoBaHue

YucnoBoe 3HauCHHUE

Pannyc 3emin

6,370 10°m

Macca 3eminu

5,981 10%*xr

Cpenssis INIOTHOCTh 3eMJIU

5,520 10 kr/m3

Pagnyc Connna

6,950 108 m

Macca Comnxia

1,981 10*°kr

Cpennsis minotHocTs CoHIla

1,410 10° kr/m3

Paguyc JIyHsr 1,740 105m
Macca JlyHbl 7,330 10%2kr
Paccrostaue ot nentpa 3emum 1o neHtpa ConHia 1,4900 10" m
Paccrosinue ot nentpa 3emiu 10 nentpa JlyHsl 3,841 108m

[Tepuon obparmenust JIyHsl Bokpyr 3emiu

27,3 cyt. [12,3601 10%¢

Ilnomnocms meepovix men

Ta0muna 3

Tsepnoe Teno [TnoTHOCTH, KI/M® Tsepnoe Teno [lnotHOCTB, KI/M?
AJIFOMUHUHI 2,700 108 Menp 8,931 103
Bapuii 3,5000 103 Huxenp 8,901 103
Bauanuit 6,021 103 Caunen 11,300 108
Bucmyr 9,8001 103 Cepebpo 10,5001 103
Keneso 7,881 102 Le3uit 1,900 10°
JIutnii 0,530 10° [unk 7,150 108

Tabanma 4
Ilnomnocme >cuoxocmeii
Kuaxocts ITnotHOCTH, KI/M® Kugkocts IInotHOCTB, KI/M®
Benson 0,881 103 Kepocun 0,8001 10°
Bona 1,0000 103 Pryth 13,600 10°
[Cnunepun 1,260 103 Cepoyriepos 1,261 103
KacTtopoBoe maciio 0,900 10° Criupr 0,8007 103
Tabnmma 5

Ilnomnocms 2a306 (npu HOPMALHBIX YC108UX)

Tas ITroTHOCTD, KI/M3 Ias [TnotHOCTB, KI/M?
Aszor 1,25 Boznyx 1,29
Apron 1,78 I'enuit 0,18
Bonopon 0,09 Kucnopon 1,43
Ta0mnura 6
Koagppuyuenm nosepxnocmnozo namacenusn
Kunxocts Koaddumment, MH/™m Kunkxocts Koaddrmument, MH/m
benzon 30 MbuIbHAS IIJICHKA 40
Bona 12 PryTh 500
I'munepun 62 Cnupt 22
Ta0muma 7
Ihpexkmuenviit ouamemp mo.eKy.ivt
I'asz ‘ Juametp, HM I'a3 ‘ Huamertp, HM
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A3zor 0,30 Boznyx 0,27
Apron 0,35 Tenuii 0,19
Bonopon 0,23 Kucnopon 0,27
Ta0muma 8
OmuocumesibHvle AMOMHbBIE MACCHI (OKPyZJleHHble 3Hall€Hll}l) Ar
3JIEMECHTOB HepI/IOI[I/IquKOﬁ CUCTEMBI
DneMeHT CumMBon Ar DneMeHT CumMBoa Ar

A3zot N 14 Maprasnen Mn 55
AroMuHuit Al 27 Mens Cu 64
Apron Ar 40 MonuOnen Mo 96
bapwuii Ba 137 Harpwuit Na 23
Banaanit \V 60 Heon Ne 20
Bonopon H Huxenp Ni 59
Bonsdpam W 184 OnoBo Sn 119
Ienuii He IInatuna Pt 195
Kenezo Fe 56 Prythb Hg 201
30J10TO Au 197 Cepa S 32
Kanuii K 39 Cepebpo Ag 108
Kanpumii Ca 40 Yraepon C 12
Kucnopon O 16 Ypau U 238
Marnwuii Mg 24 Xiop Cl 35

27




