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Meronnueckue ykazanus pazpadboTansl B cooTBeTcTBUU ¢ TpeboBanusMu GI'OC BO mo
HanpasiieHuto noarotoBku 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKHAE CPEACTBA

ABtop CamcoHoB Anekcelt MuxaitioBud, cT.npemnogaBaTenb kadeapsbl MHPopMalmoHHBIX

TEXHOJOTMH, DJICKTPOIHEPIETUKNA U CUCTEM YIPABJICHUS

Metoauueckue peKOMEHIalluK 0JI00pEHBI Ha 3acejaHuu KadeIphl
NudbopMallMOHHBIX TEXHOJIOTHH, DJIIEKTPOIHEPIETUKHU U CUCTEM VIIPABICHUS

(mpotokoit Ne 10 ot 14.05.2022 1.).



1. Hen» pacuyeTHO-rpauueckoil padoOTbI - BBIABUTh 3HAHUSA
CTYJICHTOB OCHOB (PH3UKH, MPOU3BOJUTH PACUYEThl, MPUBUTH OOYUAIOIIUMCS
HABBIKU CAMOCTOSITEIbHON PabOThl C TPUMEHEHUEM MAaTEMATUYECKUX METOIOB.

B xome BbITIONHEHHSI pacyeTHO-rpapUIECKON paboThl 00yJaroIIHiicsa
JOJHKEH MPOSBUTH YMEHHE CAMOCTOSITENIbHO paboTaTh ¢ y4eOHOM TUTepaTypoi,
MPUMEHSATh TEOPETUUECKNE 3HAHUA JJI PELICHUS 33]1a4 U aHAIN3a KOHKPETHBIX
JTAHHBIX.

Pacuetno-rpaduyeckas pabora A0HKHA ObITH BBINOJIHEHA U MPEICTABICHA
B CPOK, YCTAHOBJICHHBIN IpaikoM yueOHOTro mpoliecca.

BoinosiHenue pacderHo-rpaduyeckoid pabOTHl BKIIOYAET CIICAYIOIIUE
ATaNbl:

¢ O3HAKOMJICHHE C MPOTPaMMOM JUCHUIUIMHBI «DU3HMKA», METOAUYECKUMU
PEKOMEHJALMSIMU T10 BBIMOJHEHUIO PACYETHO-TPAPUIECKON padOTHI;
npopaboTka COOTBETCTBYIOIINX pa3zenoB bu3uKu:
«MEXAHUKA», «MOJIEKYJIAIPHAA DOU3NUKA 74
TEPMO/JUHAMHUKA» 1o peKOMEHJIOBaHHOW y4yeOHOUW nuTepartype,
KOHCIIEKTaM JICKIIHA;
+ BBINOJHEHUE PACYETOB C IPUMEHEHUEM OCBOCHHBIX METOJIOB.
3aBepiieHHas palboTa MpeAcTaBiseTcs [JIsl MPOBEpPKUM Ha Kadenpy
MIPENO/IaBaTeII0 B YCTAHOBJICHHbIE YUE€OHBIM IpaprikoM cpoku. Cpok IpOBEPKU
He Oonee 5-7 nueil. IlpenogaBarens mpoBepseT KayecTBO PabOThI, OTMEYAET
MOJIOKHUTENbHBIE CTOPOHBI, HEIOCTATKU padOTHI U olleHUuBaeT ee. O0yyaromuecs,
HE TMOATrOTOBUBILIME PACYETHO-TpaPUUECKyr0 paboTy, K 3a4eTy HOIK3aMEHYy He
JOITY CKatOTCA.

2. BbiOOp BapuaHTa U CTPYKTYPAa pacueTHO-rpaduueckoii padoTbl

3ananus JUISt pacyeTHO-TpauIecKux pabor COCTaBIIIIOTCS
MpernoaBaTesieM, KOTOPBIH BEACT MaHHYIO IUCIUIUIMHY, W YTBEPKIAIOTCS
kadeapoil.

Homep  Bapuanta  pacuetHo-Tpaduueckoid  pabOThl  BBIOMpAETCS
oOyyaroumcs 1o nociueaHeil uudpe B mudpe HoMepa 3a4eTHOM KHUKKH. Taxk,
HarpuMep, eciau mnociennss nudpa mudpa 1, To 00ydarOmUiics BBITOIHSIET
pacyeTHO-Tpaduueckyo padoTy o Bapuanty Ne 1.

[To sTomy HOMepy u 0 TabnuIle BapuaHTOB (Tabimia 1) HaxomaTcs
3a/1a4¥, KOTOPBIE JOJKEH PEIINUTh CTYACHT.
Tabmuma 1

3amaun Bapuant

1 1 2 3 4 5 6 7 8 9 10

2 111 112 113 114 115 116 (117 (118 119 (120

2 121 122 |123 124 |125 (126 (127 (128 129 (130




161 |162 (163 |164 |165 166 (167 (168 (169 (170

171 172 173 174 175 (176 (177 (178 (179 (180
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211 212 213 214 215 P16 217 218 (219 220

6 221 222 223 224 225 226 227 228 229 230

7 251 252 253 254 255 256 257 258 259 260

8 261 262 263 264 265 [266 267 268 269 270

3aaHus BBIONHSIOTCA B TeUeHUe 1-ro cemectpa.

[Ipy  BbIMOJMHEHMM  pacueTHO-Tpaduyeckol  paboOTBl  HEOOXOIUMO
IPUIEPKUBATHCA CIEAYIOIIEH CTPYKTYPBI:

o TUTYJIbHBIN JIHCT;

¢ BBE/ICHHUE;

e pacyeTHasl 4acTh;

¢ 3AKJIIOYECHUE;

¢ CITMUCOK UCITOJIb30BAaHHOM JINTEPATYPHI.

TUTYJbHBIN JIMCT SBISETCS MEPBOM CTpAHMIEH pacueTHO-rpaduyecKon
paboTtsl. OOpaserr ero odopmieHus npuseaeH B [Ipunoxenun.

Bo BBemeHum cojeprkaTcs 00IIHMe cBeIeHUs 0 BhImoyiHeHHoM padote (0,5-1 c).
B pacuerHoii yacTn oOyuaromuiics JOJDKEH MOKa3aTh YMEHUE NMPHUMEHSTh
MaTeMaTUYeCKHEe METObl PacuyeTOB, PACCUUTHIBATH HEOOXOJMMBIE JAHHBIE,
JIeNIaTh Ha UX OCHOBE apryMEHTUPOBAHHBIE BBIBOBI.

VYcnoBus 3a1a4 B pacue€THOW YaCTH JIOJKHBI ObITh PUBEACHBI MOJHOCTHIO.
Pemenue 3aa4 cineayer cOpoBOKAATh Pa3BEPHYTHIMH pacuyeTaMu, CCbUIKAaMU Ha
MaTemMaTuyeckue (opMyJibl, aHAIU30M U BBIBOJAMH. 3a/ay, B KOTOPBIX IaHBI
TOJILKO OTBETHI 0€3 MPOMEKYTOUHBIX BHIYMCIICHUH, CUUTAIOTCS] HEPELLICHHBIMHU.

Crnemyer oOpaTuTh 0CO00€ BHUMAHKE HA BBIBOBI, KOTOPHIC JOJKHBI ObITh
00OCHOBaHHBIMH, TOJTBEPKIATHCS IMPEIBAPUTEIBHBIM aHAIN30M LU(GPOBOTrO
MaTepuana.

B 3akunw4yennu pacuetHo-rpaduyeckoil padbotsl (1 c.) B kpaTkoit popme
PE3IOMUPYIOTCS Pe3yIbTaThl padOTHI.

[Tocne 3akiroyeHUs: MNPUBOJUTCA CIUCOK JIMTEPATYphl, BKIHOYAIOLIUN
TOJIbKO T€ WCTOYHUKH, KOTOpbIe OBUIM HCIOJIb30BaHbl MPU BHINOJHEHUU
pacueTHO- rpaduueckoil paboTbl U Ha KOTOpPHIE MMEIOTCS CCBUIKM B TEKCTE
paboTHI.

[Ipu onucanuu aUTEPaTYPHBIX HCTOYHUKOB HEOOXOMMO yKa3aTh:

o (haMMIIMK ¥ MHULMAJIBI ABTOPOB;

+ HA3BaHME KHUTHU, COOPHUKA, CTAThU;
¢ MECTO U3AAHMUS;

¢ U3/1aTEIBCTBO;




¢ TOJ1 U3/IAHUS;
¢ KOJINYECTBO CTPAHMUI] WJIM KOHKPETHBIEC CTPAHULIbI (TTOCICIHUE B
CJIy4ae CChUIKH Ha CTaThIO WJIM CTATUCTUYECKUI COOPHUK).
CranmapTHeiii  (opMaT OINUCAHUS WCTOYHHKOB TIPUBEICH B CITUCKE
JTUTEPaTYyPHL.

3. TpedoBanus k opopmMIeHNI0 pacueTHO-TpaduIeckoi padoThI

IIpu  odopmiieHnn  pacueTHO-Tpaduyecko  paboOThl  HEOOXOAUMO
PYKOBOJICTBOBATHCS CJIEIYIOIUMU TPEOOBAHUSIMU:

1. O6bem paboTs - 5-10 cTpaHuIl TEKCTa Ha CTAHIAPTHBIX JIMCTax hopmaTa
A4, HaOpaHHBIX HA KOMITBIOTEPE C UCIIOIB30BAHUEM TEKCTOBOTO PEAAKTOPA WU
BPYYHYIO (IIMCBMEHHO), TaOJIMYHOIO Mpoleccopa WM APYTHX MPOrpaMMHBIX
cpencts (pasMep mpudTa - 14 myHKTOB, HHTEpBAI - 1,5).

2. CrpaHuibl AOJDKHBI OBITH MPOHYMEPOBAaHBI M HMMETh IOJS ClIeBa H
CIIpaBa HE MEeHEE 25 MM [T 3aMEYaHn{ IPENOAABATENA-KOHCYJIBTAHTA.

3. B TekcTe He JOMKHO OBITH COKpAIICHUH CIIOB, KpOME OOIICTPUHSATHIX.

4. Bce mpomexyTOYHBIC JAaHHBIC MPOBOJUMBIX PACUETOB U PE3yJbTAThI
CJIETy€eT PEJICTABIIATh B IBHOM BUJE.

5. Bce Tabnuipl 10KHBI KMETh CKBO3HYIO HyMepauuio. [IpuBeneHHbie B
pabote niuroctpauuu (rpaduku, JuarpaMmbl) TOJDKHBI UMETh MOAPUCYHOUYHbBIE
Ha/IMMCH.

6. Omnucanue TUTEPaTypPHBIX UCTOUHUKOB BBIIIOJIHAETCS B COOTBETCTBHH CO
CTaHJIapPTHBIMU TPEOOBAHUAMH, IPUBEIEHHBIMU B IPEIBIIYILIEM pa3iee.

4. 3aiaHusi U MeTOAUYECKHEe YKA3aHUS IS BHINOJTHEHUS PACYETHO-
rpadguyeckoii padboThl CTyAeHTAMHU 0YHOH GopMbI 00yUeHHUS

MexaHuka

IlonsiTue COCTOSIHMA B KJIACCHYECKOH MeXaHHKe. YPpaBHECHUA
aBuaxkeHusi: Moxpenn B mexanuke. Cucrema orcuera. Tpaekropus, MyTsb,
nepemenienue. CKOpOCTb, yYCKOpEHHE. YTJOBas CKOPOCTb, YIJIOBOE
yckopeHue. CBsA3b YIVIOBBIX M JIMHEHHBIX XapPAaKTEPUCTUK JIBHIKECHHSL.
TaHreHuragIbHOE, HOPMAJIBLHOE U TIOJIHOE YCKOPEHUS.

JAunamuka marepuajbHoil Touku: [lepsoiii 3akoH Herorona. Macca.

Cuina. Bropoii 3akoH HetotoHa. Tpetnii 3akon Hetotona. Cuiibl TpeHuUs

3akoHbl coxpaHeHusi: VMiysnbC. 3aKOH COXpaHEHUsS HUMITYJIbCA.
[entp Macc. DHeprus. DneMeHTapHas padota. MomHocTh. Kunetndeckas u
NOTEHIMAIbHASI AHEPIrUU. 3aKOH COXPAHEHUS MEXaHWYECKOH SHEpPruu u
peBpalleHus SHEPrUu. AOCONIOTHO YIPYTUI U HEYTIPYTU yAaphl TEll.

Kunemaruka m auHAMMKa TBepAOro Tega: MOMEHT HWHEPILMH.



Kunernueckas sHeprust BpameHus. MOMEHT CHIIbl. YpPaBHEHUE NWHAMUKH
BpalaTeJIbHOIO JBWKEHUS TBEPAOro Tena. MOMEHT HMIyJbca. 3aKOH
coXpaHeHus MOMeHTa ummyJibca. [ledhopmariuu tBepaoro tena. Hanpspkenue.
AOconoTHass ¥ OTHOcUTeNnbHas aepopmanuu. 3akoH ['yka. Jlmarpamma
PaCTSKECHUSL.

Tsarorenune. JjaeMeHTHI TEOPHUH MOJs1: 3aKOH BCEMUPHOIO TATOTEHUS.
3akonbl Kemnepa. Cuna tsixectu. Bec. HeBecomocTs. [lose Tarotenus u ero
CUJIOBasi M JHEpreTUYecKas XapakTepUCTHKUA. PaboTa B IMoJie TATOTEHUS.
Kocmuueckne ckopoctu. HeuHepuumanbHble cuctemMbl oTcuera. Cuiisl
WHEPLUH.

Mexanuka xuakocreii: JlaBieHue. YpaBHEHHE HEPa3pbIBHOCTHU.
YpaBHeHnue bepHyim U ciencTBus U3 HEro. BsA3KocTh. PexxuMbl TeueHUs
KUAKOCTEN. /[BH)KEHHE TEN B )KUIKOCTSX U Ta3ax.

OcHoBbI peasiTUBHCTKONH MexaHuku: [IpeoOpazoBanust ['ammies.
Mexannueckuii ~ npuHuun — otHocutenbHOCTH.  [loctymater  CTO.
[IpeoOpazoBanus JlopeHma wu ciuenctBus U3 HUX. HHTepBanm Mexmy
coObITUsIMU. OCHOBHOM 3aKOH PEJIITUBUCTCKOM JUHAMUKH MaTepHaIbHOU
TOYKH. B3aMMOCBSA3b MacChl U DHEPTHH.

Mexanuyeckue Kojedanusi: ['apMoHHMUecKHE KOJeOaHUS U €ro
XapakTepuCTUKA. PU3NMYECKHA W MATEMaTHYECKHU MasTHUKU. CloKeHue
rapMOHMYECKUX KoyieOaHUl ofHOoro HampasieHus. buenus. CroxeHue
B3aUMHO-TIIEPIIEHAUKYIISIPHBIX koneOanuii. Durypsl  Jluccaxy.
Huddepennmansioe ypaBHEHHE CBOOOJHBIX 3aTyXaroMMX KOJIeOAHMIA.
Jlorapudmuyeckuii nexkpemMeHT 3aryxaHus. JloOpOTHOCTh. ABTOKOJIEOaHUSI.
HuddepennmansHoe ypaBHEHNE BEIHYKIEHHBIX KoJieOanuii. Pesonanc.

Yupyrue BoJHbI: [IpononbHble W TONEpEeUYHbIE BOJHBL. BomHOBOE
ypaBHeHue. @azoBas u rpynnoBas ckopoctu. Uatepdepentius BojaH. Ctosiuue
BOJIHBI. 3BYKOBBI€ BOJIHBL. D deKT Jlomepa B akycTUKe.

MousekyasipHasi pU3NKa ¥ TEPMOAMHAMUKA

MoJiekyJISIpHO-KUHETHYEeCKAas TEeOpus (MKT) rasos,
cratucTuyeckas pusnka: CTaTUCTUYECKUN U TEPMOJIUHAMUYECKUI METOIbI
uccienoBanusi. ONBITHBIE 3aKOHBI UJICAJIBHOTO raza. YPaBHEHUE COCTOSIHUS
uneanbHoro raza. OcHoBHoe ypaBHeHue MKT wujeanbHbIX ra3oB. 3aKkOH
MakcBeiia 0 pacrpeneseHud MOJIEKYJ WACAJIbHOIO rasa Mo CKOpPOCTAM U
sHeprusiM. bapomerpuueckas popmyina. Pacnipenenenne bonbimana.

JJleMeHTbl HEPABHOBEeCHOM TepMoauHaMuku: CpenHee YHUCIO
CTOJIKHOBEHHMI W CpeaHssl JyIMHAa CBOOOJHOrO mpobera Mosekyia. OmnbITHOE
obocHoBanue MKT  (bpoyHoBckoe  nBwxkenue, onbT IllTepna).
TennonpoBoaHocTs. uddysus. BuytpenHee tpeHue (BI3KOCTb).

IlepBoe Hauajo TepMoaMHamMuku: Yucio crTeneHe CBOOOBI
MOJIEKYJIbI. 3aKOH PaBHOMEPHOrO pachlpeeleHus] MO CTENEeHsIM CBOOOJbI
Moiiekyd. Buytpennsisi sHeprus. IlepBoe Hauano tepmonuHamuku. Paborta



raza npu HM3MEHEeHuu oObema. ODHTanbnus. TemnoeMkocTh. [IpumeHenue
MepBOro Hauaja TEPMOJMHAMHUKHM K H30MpoleccaM. AauabaTUYecKui u
MOJIUTPOIHBIN MTPOLECCHI.

Bropoe u Tperne Hauasia TepmoaumHamuku: KpyroBoil mporecc
(umxim). OOpaTtuMble M HEOOpAaTUMBbIE MPOLECCHl. DHTPOMUS CHCTEMBI, €€
CTaTUCTUYECKOE TOJIKOBAHUE U CBA3b C TEPMOJMHAMUYECKON BEPOATHOCTHIO.
PasencTBo HEpaBeHCcTBO Kitay3uyca. Bropoe Hauano tepMoauHaMuku. TpeTse
Hayano TepMoauHamuku  (ypaBHeHue Hepucra-Ilnanka). TemsoBsie
JIBUTATENM, X0JI0AWIbHbIe MamuHbl. [{ukn Kapuo u ero KII/I.

Peanbuble ra3pl M skuakocTH: Cuibl U MOTEHUHAIbHAST YHEPTHUS
MEKMOJIEKYJIIPHOTO B3aMMOJCHCTBUS. YpaBHEHHE U H30TEpMbl Ban-/lep-
Baanbca. Baytpennsist sneprust peainbHoro rasza. Dddexr Jxoymns-Tomcona.
Cxmxenue razoB. CpoiicTBa xuakocteil. IloBepXHOCTHOE HaATSKEHUE.
CBoOoanass sHeprus. CwmauuBanue. JlaBaeHue 107  HUCKPUBJICHHOU
MOBEPXHOCTHIO KUJKOCTH. KanmniisipHbIe SIBIICHUS.

TBepabie Tesa: TBepabie Tenma. MOHO- U NMOMUKPUCTAIIBI. THMBI
KpucTtajuinueckux TtBepabix Ten. Jledextsr B kpucramnax. Hcmapenwue,
cyonumanus, IulaBieHUe W Kpuctaumuzamus. AMopdHbie Tena. dDa3oBbie
MEepEXOJIbl IEPBOTO M BTOPOTO poxaa. Jluarpamma coctosiHus. TpoiiHast TOUKa.

METOAUYECKHE YKA3SAHHA

1.  Howmepa 3amay, KOTOpbI€ CTYJIEHT JIOJDKEH BKIIOUYUTH B CBOIO
KOHTPOJIbHYIO PaboTy, ONIPENeNsIOTCs Mo TabJIMIlaM BapUaHTOB.
2.  KontposbHble pabOThI HAJO BBHIMOJIHATH B IIKOJIBHOW TETPasIH,

Ha 00JI0’)KKEe KOTOPOW MPUBECTHU CIEAYIOUINE CBEACHHS: HOMEpP KOHTPOJIbHOU
paboThl, HaWMEHOBaHHE AUCLUUIUIMHBI, CIEUUAIBHOCTh, Kypc H (PopMy
oOydeHus, yuyeOHbIM mmdp, GamMuwivss W WHULKATBl CTYJEHTA, a TaKXKe
dbaMuis Beayero nmpenoaaBaTers.

3. VYcnoBus 3amad B KOHTPOJIBHON paboTe HaAO TMepenucarhb
MOJTHOCTBI0 0e3 cokpameHuid. Kaxayro 3amady HEoOXOAMMO HAauUHATh C
HOBOM CTPAaHUIIBI.

4. B KOHIIE KOHTPOJIbHOM paboOThI CNEAYyeT yKa3aTh YUEOHUKU WM
y4yeOHble TOCOOMsS, KOTOPbIE HCIOJIb30BATUCH CTYACHTOM MpPU PEUICHUU
3azay.

S. KonTponbHyto paboTy Ha MPOBEPKY CIEAYET CIaTh B IEKAHATHI
cBOMX (haKkyJIbTETOB 0 Hayajaa SK3aMEHAIIMOHHOW CECCHUM.
6.  Ecnu xonTponpHas paboTa mpu MpOBEpPKE HE 3a4TEHA, CTY/ICHT

00s13aH UCTIPABUTh HEBEPHBIC PEIIICHUS U TIPEICTAaBUTH UCIIPABICHHYIO paboTy
Ha MOBTOPHYIO MPOBEPKY HEMOCPEACTBEHHO MpenojaBaTento. McnpaBnenus
HEO0OXOIMMO C/IeJIaTh B TOM ke TETPaIH.

1. CTyneHT J0JDKeH ObITh TOTOB BO BpeMs 3ayeTa WM dK3aMeHa
JaTh TIOSICHEHUS 10 CYILECTBY pelIeHUs 3a7ad, BXOJAIIUX B KOHTPOJBbHbBIC
paboTHI.



8.  Pemenuss 3amau cregyeT COMNPOBOXAATh KPAaTKUMH, HO
MCYEPIBIBAIOIIMMHI TOSCHEHUSIMU; B TE€X CIIy4asX, KOrJa 3TO, BO3MOKHO,
CIeNIaTb CXEMAaTUYECKUM 4YepTeX WM PUCYHOK, MOSCHSIOUUN COAEepKAHUE
3a/layu.

9.  Pemarp 3agadyy HeoOXoauMO B OOLIEM, BUJE, T.€. BBIPA3UTH
UCKOMYIO BEJIMYHMHY B OYKBEHHBIX OOO3HAYEHUSX BEJIMYMH, 33JaHHBIX B
ycaoBuu 3aaa4. [Ipu Takom ciocoOe perieHus: He TPOU3BOUTCABBIYUCICHUS
MIPOMEKYTOYHBIX BEJIMYHH.

10. Tlocne momyuyeHus CIOKHOU pacyeTHOM (HOPMYIIBI ISl IPOBEPKU
MPABIJIBHOCTH €€ CJEIyeT MOACTaBUTh B IMPaByI0 4acTh (HOPMYJBI BMECTO
CHUMBOJIOB BEJIMYUH 0003HAUYECHUS €IMHUI] 3TUX BEJIMYUH, TPOU3BECTU C HUM
HEOOXOIUMbIE JIEUCTBUSI U yOEIUTCS B TOM, YTO TOJYyYEHHAs TPU ITOM
€IMHHUIA COOTBETCTBYET UCKOMOM BeIMYMHE. ECM Takoro COOTBETCTBUS HET,
TO 3TO O3HAYAET, YTO 33/1a4a PEIICHa HEBEPHO.

11. YwmcrmoBble 3HAYCHUS BEITWYUH TPH IMOJCTABKE X B PACUETHYIO
dbopmyiy cieayeT BbipaxkaTh TOJbKO B eauHuniax CU. B Buae uckitoueHus
JOIyCKAaeT BbIpaXaTh B JIOOBIX, HO OJMHAKOBBIX €IWHULAX YHCIOBBIE
3HAYEHHUS OJTHOPOAHBIX BEJIMYMH, CTOSIIIMX B YHCIUTEIIE U 3HAMEHATENE APOOH
Y UMEIOIINE OJIMHAKOBBIE CTETICHH.

12. Tlpu moacTaHOBKE B pacueTHYIO (popMyy, a TaKKe IpU 3aIUCH
OTBETA YMCJIOBBIC 3HAUCHUS BEJIMYUH CIIETyET 3alUChIBaTh KaK MPOU3BEICHUE
JECATUYHOM JIpoOM C OJHOW 3Hauamed 1udpol mepen 3amsaToil Ha
COOTBETCTBYIOIIYIO CTEINEHb AecsaTu. Hanpumep, BMmecto 3520 Hamo 3anucaTh
3,52 108, smecto 0,00129 3ammcars 1,29 103 u 1. 1. ]

13. Bebluucnenuss mo pacuetHod ¢Gopmysie HaAO MPOBOJIUTH C
coONIo/lecHneM TIpaBWJI MPUOMMKEHHBIX  BbhIUuMcieHud. Kak mpaBuio,
OKOHYATENIbHBII OTBET CJIEYET 3allMChIBAaTh C TPEMS 3HAYAIUMU LUPpaMH.
DTO OTHOCHUTCS K CJIy4yar, KOIJa pe3yJibTaT MOJy4YeH C MNPUMEHEHUEM
KaJIbKYJIATOpA.

3anaun

101 Touka auranace B TeueHue t;'15c co ckopocthio Vil5wm/c, B
teyenue t, 110c co ckopocteio V; | 8M/c, 1 B TeueHune t3 | 6¢ CO CKOPOCTHIO
V3720 m/c. OnpenenuTh CPEeTHIOI MYyTEBYIO CKOPOCTh TOUYKH.

102 Tpwu yeTBEepTH CBOETO IMyTH aBTOMOOMJIH TIPOIIET CO CKOPOCTHIO
V17160 kM/4, ocTabHyr0 4acTh — co ckopocthio Vo180 km/4. KakoBa
CpEeaHss CKOPOCTh aBTOMOOMJISA?

108. TlepByro MOJOBHHY MYTH TEJO JIBHUrajoCh CO CKOPOCThIO Vil[l2
M/C, BTOpPYIO — €O ckopocTbio V2[18 m/c. Ompenennre CpeaHIO MyTEBYIO
cKopocTh <V>,

104 Benocuneauct mpoexai NepByto MOJOBUHY MYTH CO CKOPOCTHIO
V1716 xM/4, BTOpPYI TOJOBHHY IYTH — CO CKOpOCThio Vo [112 km/u.
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Omnpenenure CpEeTHIOI CKOPOCTh BEJTOCHUIICIUCTA.

106. Temo mamaetr ¢ BeicoThl h 1100 M ¢ HyJIeBOW HayaJlbHOM
ckopoctbio. [IpeneOperas cCOmpoOTHUBICHHUEM BO3/yXa, OINPEACIINUTE, KaKou
My Th TPOKIET TEJIO 3a MOCJICTHIOK CEKYHIAY TMaACHUS.

106. 3aBHUCHMOCTH MPOUACHHOTO TEJIOM ITyTH OT BPEMEHH 3amdaéTCs
ypaBaeaneM SLIA-Bt+Ct+Dt* (A6, B 13m/c; C2m/cz; DT11m/cd).
Omnpenenure 115 Tena B UHTepBajie BpeMeHu oT B 1c mo th'4c:1) cpeanroro
CKOPOCTH; 2) cpeiHee YCKOpEHHe.

107. Tloe3nm aBuxkeTcst co ckopocThio V=20 km/4. Ecu BBIKITIOUUTH
TOK, TO TIO€3]], JBUTASICh PaBHO3AMEIJICHHO, OCTAHABIMBACTCSA Yepe3 BpeMs
t 20c. KakoBo yckopenue a moezna? Ha kakom pacCTOSTHHH S Ha/I0 BBIKJTFOYHTH
TOK?

108 CBoOomHO mMmajaroiiee TENO B MOCIEAHION CEKYHIY JIBHXKCHUS
HPOXOJUT MOJIOBHUHY Bcero myTu. C Kakol BBICOTHI MajaeT N Temo u KakoBoO
Bpemsi t ero najeHusl.

109, JIBwkeHue MarepuadbHOM TOYKM  33JaHO  YpPaBHEHHUEM
X At+Bt2, roe A 4m/d B —0,05M/c2. OnipeieIuTh MOMEHT BPEMEHH, B KOTOPBIN
ckopocTh V TOukM paBHa Hym0. HaliTu KoOpaHMHATYy W YCKOpPEHHE B 3TOT
MOMEHT.

110. C OankoHa OpocwJiM MSYUK BEPTUKAJIBLHO BBEPX C HayaJIbHOU
ckopocThio Vo SM/c. Uepes t 2 ¢ Mauuk ynan Ha 3eMito. ONpeaeuTh BEICOTY
OaJIkOHA HaJ| 3eMJIeH U CKOPOCTh MSAYMKa B MOMEHT yJapa O 3eMIIIO.

N1  Huck pammycom r 20 cMm BpamiaeTcsi COTJIACHO ypaBHEHHIO LI
13— t+0,1t3. OnpenenuTh TaHTCHIMATHLHOE 8, 1 HOPMAJILHOE 8n U TIOJTHOE &
YCKOPEHHS TOUEK Ha OKPY>KHOCTH JHCKa It MoMeHTa Bpemenu t 10c.

111. MaxoBUK HayaJ BpalaThCs paBHOYCKOpeHHO U 3a Bpems t 10C goctur

4acTOThI BpalleHus N 3OOMHH_'|1.Onpez[eJ1HTI> YIJIOBOE YCKOPEHHE
"1 maxoBuka 1 9ncyio N 060poTOB, KOTOpPBIE OH CAEIAN 33 3TO BpEMS.

112. uck Bpamaercs C YrioBeIM YycKopeHuem | [—2pan/c2.
Cxkonbko 06opoToB N crenaer quck mpu U3MEHEHUW YaCTOThI BPAIICHUSI OT
Ny 1240muu?! 1o Ny 190mun1t? Haititu Bpemst 1, B TeueHHE KOTOPOTO 3TO
IIPOU30IILIO.

113. Sxopb 3AEKTpOABHUraTessi, MMEIOIMNA YacTOTy BpalleHus N
"150c 1,mocne BeIKItOUeHHS Toka, caenaB N 1314 060poTOB, OCTaHOBUIICS.
OnpenenuTs yriaioBoe yCKopeHue LI skops.

114. JluneitHasg cKopocTh Vi, JekKalMX Ha OKPYXHOCTU paauyca R
Bpalaromerocs 1ucka pasia 3m/c. Touku, pacrosiokeHHbIe OJIMKe K OCH Ha
RO 10cM, umeroT ckopocTh Vi 12M/c. OmnpenenuTs 4acTOTy BpalleHus N
JUCKA.

115. Tlo nyre okpyxHocth paanycoMRI0 M nBumkercs Touka. B
HEKOTOPBIi MOMEHT BPEMEHH HOPMAJIBHOE YCKOpeHHe an 14,9 m/c?; B 3TOT
MOMEHT BEKTOPBI MTOJIHOTO U HOPMAJIBHOTO YCKOPEHUN 00pa3ytot yroi L
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7160°. HaiiTi ckopocTh V 1 TaHI€HIMAIBHOE YCKOPEHHE @ TOYKH.
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116. Juck pammycoM 10 cM, HAXOAMUBIIUKICS B COCTOSIHUU TOKOS,
HayajJ BpaIlaThCsl C IOCTOSHHBIM YTJIOBBIM Yyckopentue[0,5pan/c2. Hailitu
TaHT'€HLUAJIbHOE & ¥ HOPMAJIbHOE an U MOJIHOE & YCKOPEHMSI TOYEK, JIEKAINX
Ha OKPY’KHOCTH JIMCKa, B KOHIIE BTOPOM CEKYyHbI [TOCJIE Hayaia JIBHUKCHHUS.

117. Ha  ouiauHAp, KOTOPBIM  MOXET  BpaliaThCcsl  OKOJIO
TOPU30HTAJIBHOW OCH, HaMOTaHa HUTh. K KOHIly HUTH NPUBS3AIU TPY3UK U
IPEJOCTaBUIN €MY BO3MOXKHOCTBH OIyCKaThCs. J[BUrasicb paBHOYCKOPEHHO,
rpy3uK 3a Bpems t 3¢ omryctuics Ha h 1,5M. Ofipenenute yriioBoe ycKOpeHHe
LUJIMHAPA, ECIIU €0 paguyc I (dem.

118. Teno OporieHO TOPU3OHTAIBHO CO CKOpocThio Vo ll5wm/c. Ilpe-
HeOperas CONpPOTUBICHMEM BO3/AyXa, ONPEICIUTh pPaJAUyC KPUBU3HBI
TpaeKTOpHH Tena yepes t ¢ mocie Havana JBUKECHHUS.

119. Touyka ABWXETCS MO KPUBOW C MOCTOSHHBIM TaHTE€HIIMATHHBIM
yckopeHueM a (,56m/c?. OnpenenuTs NOJHOE YCKOPEHHE a TOYKH Ha ydacTKe
KPHUBOM C paanycoM KpuBU3HBI R=3M, €ciii TOuKa JBUKETCS HA 3TOM y4YacTKe
CO CKOpOCThIO V 12M/c.

121. Jlns cxatust Tpy>XUHBI Ha X1/l CM HYXHO TPHIOXKHUTH CUITY

FL10H. Kakyio paboty A HYXHO COBEPIIMTH, YTOOBI CXaTh MPYXKUHY Ha
X210 cMm, ecim cuiia mpONOpIMOHATIbHA CHKATHIO?

122. Onpenenuts BO CKOJIBKO pa3 cujia MPUTSKEHUS Ha 3emJie 0oJibiie
CUJIBI IpUTSDKEeHUsI Ha Mapce, eciiu paanyc Mapca cocrasnusier 0,53 paguyca
3emiu, a macca Mapca — 0,1 1maccer 3emun.

123. Kocmwuueckas pakera neTut Ha JlyHy. B kakoi Touke mpsmMoi,
COCIMHSIONICH eHTphl Macc JIyHbI u 3emmm, pakeTa OyaeT MPHUTITUBATHCS
3emiieit u JIyHOM ¢ OIMHAKOBOM CUJIOMN.

124. Panquyc  manetst paBen 100 kM, cpemHss TUIOTHOCTH |
BelleCTBa IUTaHEThl paBHa 3r/cm3. OmnpenenanuTh BTOPYI0 KOCMHYECKYIO
CKOPOCTb V2 y TOBEPXHOCTH 3TOM TUTAHETHI.

125. Kakyto Hamo coBepmuTh paboTy A, 4TOOBI MPYKUHY >KECTKOCTHIO

k71800 H/m, cxxaTyto Ha X 16 cM, TOTIOJTHATEIBHO CXaTh Ha [1X[( 8 cMm.

126. OmpenenuTh IKECTKOCTh K CHCTEMBI JBYX NpPYXUH TIpH
MOCJIETIOBATEILHOM M TMapajuIeIbHOM WX coequHeHUU. JKECTKOCTh MPYXKUH
ki(12 xH/M u ky 16 kH/Mm.

127. OnpenenuTh BBICOTY, Ha KOTOPOW YCKOPEHHE CBOOOJHOTO
najgeHusi coctaBiasieT 25% OT YCKOpeHuss CBOOOJHOTO TaJeHUs Ha
OBEPXHOCTHU 3€MJIH.

128. Onpenenutsb pabory, KOTOPYIO coBepLaT CHJIBI
IPaBUTALIMOHHOTO TOJISI 3€MJIM, €CJIM TeJlo Maccoil M 1lkr ymajger Ha
MTOBEPXHOCTh 3EMJIM C BBICOTHI, paBHOM paauycy 3emud. Pagmyc 3emimn u
YCKOpEeHHE CBOOOHOTO MaICHUs g Ha €€ MIOBEPXHOCTU CUYUTATh U3BECTHBIM.

129. JIBe mpy»uHbI xKecTKOCThIO K1 0,3kH/M 1 K, 0,8xH/McoeauHeHbI

nocieaoBaTenbHo. OnpenenuTs abCOMOTHYIO JTedopMamuio Xi
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NepBOU MPYKHUHBI, €CTIU BTOpast AeopMrpoBaHa Ha X2 1,5¢M.

130. Ompenenutrb pabOTy  pacTsDKEHHS  JBYX  COCIMHEHHBIX
HOCJIeIOBATEIBHO MPYXHH kecTkocTaMu K1 400H/m u ko 250H/M, ecnuniepBast
IpY>KMHA PACTSHYJACh IPU 3TOM Ha X 2¢cMm. [ [

131. Tlpu ropu3oHTaIBHOM MOJETE CO CKOpOCcThio V 250M/c cHapsin
Maccoit m 8kr pazopsalcs Ha ABe yacTu. OJIHa 4acTh Maccoil My 6KT mosryduiia
ckopoctb Vi 400M/c B HanpaBiieHUH Tojieta cHapsaa. OnpenenuTb CKOPOCTh
BTOPOM 4acTH CHaps/a.

132. Opynaue, XeCTKO CKpeIIeHHOe Ha miaTdopMe, MPOU3BOIUT BbI-
CTpeJI BJOJIb MIOJIOTHA KeJIe3HoM noporu noj yriom 30° K JiMHUU rOpU30HTA.
Omnpenenuth ckopocTh Vi oTKara TUIaTGOpPMBI, €CIU CHApS BBUIETACT CO
ckopoctbio V7 480m/c. Macca tinatdopmsl ¢ opyaueM U cHapsizamu Mg 18T,
Macca cHapsiaa My 60kr. ]

133. Cuapsn, nereBmmid co ckopocThio V 400M/c B BepXHEH TOYKe
TPACKTOPHUH Pa30PBAJICS HA JBA OCKOJIKA. MEHBIIINN OCKOJIOK, MACCAaKOTOPOTO
cocraBiusier 40% oOT Maccel CHapsiga, NOJETET B MNPOTHUBOIIOJIOKHOM
HampaBleHuM co ckopocteio Vi[1150m/c.  Ompenenuts cxopocts Vs
OOJIBIIIETO OCKOJIKA.

134. Ha ckoabpKO MepeMeCcTUTCsS OTHOCUTEILHO Oepera JoAKa JTHHOM

1773,5m u maccoit m; ROOKT, eciu CTOSIIMIA HAa KOpME YeIOBEK MAaCCOM
My BOKr mepeMecTUTCa Ha HOC JIOJKU?

135. Ha mony crouT Tenexka B BHJIE JUIMHHOM JTOCKH, CHaO)KEHHAs
JIETKUMU Koyiecamu. Ha oIHOM KOHIIE CTOHMT 4denoBeK. Macca ero mil60xkr,
macca A0cku My R0kr. C Kakoil CKOPOCThIO (OTHOCUTENBHO TMOJia) Oyner
JIBUTAThCS TEJEXKKA, €CITU YEJOBEK IMOHAET BIOJIb HEE CO CKOPOCTHIO
(otHOCHTENBHO HOoCcKK) V 11Mm/c.

136. Konbkobexer, cToss Ha KOHBbKax Ha JbAy, OpocaeT KaMmeHb
maccoit m; 2,5kt oz yriom 30° Ktopu3oHTy co ckopocthio Vi1 10m/c. Kakosa
Oyner ckopocTh V, IBIKEHHS KOHBKOOEXKIIA, €ClId €ro mMacca M;

“160kr?

137. lap maccoit m; TOKT, ABMKYLIUHCS CO CKOPOCTHIO V1 4M/C IcTan-
KHBAETCS C IapoM Maccoi My 4kr, tkopocTh Vz KoTOoporo pasHa 12 wm/c.
Cuuras yaap npsSMbIM, HEYIPYTHM, HAHTH CKOPOCTH U IIAapoB TOCIIE yaapa B
JBYX cydasx:l) MaJblif map HaroHsieT OOJIBIION I1ap, NBYKYIIUIACSIB TOM Ke
HaIpaBJICHUH;2 ) IIapbl ABMKYTCS HABCTPEUY APYT APYTY.

138. Ilnatdopma c neckom obmieit maccoid M 2T CTOUT Ha penbcax
Ha TOPU30HTAJIBLHOM Y4YacTKe IyTH. B TIECOK momamaeT cHapsa Maccoum
8krl m 3actpeBaeT B HeM. IIpeHeOperas TpeHHEM, ONPEICTUTh, C KaKOM
CKOPOCTBIO OynIeT HaBUTaThCs ILIaTdopMa, €CIM B MOMEHT ITOTaIaHus
ckopocTh cHapsina V450m/c, a ee HanpaBiIeHUE — CBEPXY BHU3 MO/ YIJIOM
| '[130° K TOpU30HTY.

139. Yenomek maccoir m4/70kr, Oerymuii co ckopocThio Vil9xm/4,
JIOTOHSET TEJIeKKY Maccoll My 190Kr, NBMXKYIIMICS CO CKOPOCTHIO
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V2 B,6kM/4, 1 BckakuBaeT Ha Hee. C KakoW CKOpPOCTBHIO CTAHET JBUTAThCSA
TeNeXKa ¢ 4yeaoBeKoM. C Kakoll CKOPOCTBIO CTaHET JBUIAaThCSl TEJIEXKKA C
YEJIOBEKOM, €CITU YEJIOBEK JI0 MPbhIKKa OeKajl Ha BCTPEUY TEIEeKKE.

140. Jlonka mmmuoit | BM u maccoir m 120Kr CTOUT CIIOKOMHO Ha
Bojile. Ha HOocy u KopMe HaxoAasTcsi JBa pblOaka mMaccamu Mp 60kr um;
90kt. Ha ckoJIbKO CABUHETCSI OTHOCUTENBHO BOJIbI, €CIIN PhIOAKU MOMEHSIOTCS
MECTaMHU.

141. C kako¥ HaMMEHBIIEH BBICOTHI N JIOJDKEH HavaTh CKaTHIBATHCS
akpoOaTt Ha Besocuriesie (He paboTas Horamu), 4ToObI IIPOEXaTh 110 JI0- POKKE,
uMmeroled GopMy «MepTBOW METIW» paanycoM R=4M, U HEe OTO-pBaThCS OT
JIOPOKKH B BepxHeH Touke netnu? TpeHuem npeHeOpedb.

142. Haiitu paboty A mojabema rpys3a IO HAKIOHHOW TUIOCKOCTH
mmaHor ['12Mm, ecmu macca rpysa paBHa ‘M 100kr, yron HakmoHal 300,
kodpdunment tperuns f 0,1 u rpy3 nBuKeTCS C ycKopeHueM a  1v/c2.

143. Sapo atoma pacmagaercs Ha JBa OCKOJKa maccamu My 11,671
10%kr mmy 2,4 1 10%kr. OnpenenuTh KHHETUYECKYIO SHEPTHIO |2 BTOPOTO
OCKOJIKA, €CJIM KHHETUYECKasi S3Heprus |1MmepBoro ockoyka pasHa 18u/x.

144. Tlpu BbICcTpenie U3 opyaAus cHapsia macco Mi;=10kr momydaer
KUHEeTHYeCcKyto sHepruto T1 1,8M k. OnpenennuTs KWHETUYECKYI0 SHEPTHIO T2
CTBOJIA OPY/IMs BCIIEJICTBUE OTJAaud, €CIM Macca My CTBOJIA OpY/Jus paBHA
600xr.

145. KounbkoOexell, CTOsl Ha Jibay, OpOCHJI BIIEpe]l TUPI0 Maccoi
My B Kr ¥ BCIEACTBHE OTJAYM OTKATUJICA Ha3aJ co CKopocThio Vi llwm/c.
Onpenenuth padoTy A, COBEPIICHHYI0 KOHBKOOEXKIIEM MpU OpOCaHUU TUPH,
eciu ero macca my 60kr.

146. Tlox neiictBueM cwibl F 1400H, HampaBieHHO#W BepTHUKAIBHO
BBEpX, Ipy3 Maccoi M 20kr TioaHAT Ha BeIcOTy h 15M. Kakoii moTeHImanbsHoM
sHepruen [ Oyner obnagate noaHAThINA rpy3? Kakyro paboty 4 coBepuT
cuna F.

147. Kamemiek CKOJB3UT C HAWMBBICIICH TOYKM KyIlOja, WUMEIOIIEro
dopmy momycheprl. Kakyto nyry LU omnwmmier kamemiek, Mpexae 4em
OTOpPBETCS OT MOBEPXHOCTU KynoJa? Tpenuem npeHedpeyb.

148. Tlonm pelicTBHEM MOCTOSHHOM cuiibl F BaroneTka mporuia myTh
S 3m u mpuobpena ckopocts V 2M/c. Onpenenuts paboTy A CUJTbL, €CIIH Macca
BaroHetku paBHa 400 kr u kodpdurreHt Tperus pasen f 0,01,

149. MarepuanbHas TOYKa MacCoi M 2Kr JBUTANIACh MO JCUCTBUEM
HEKOTOPOM cwibl corjlacHo ypaBHeHuto X A+Bt+Ct2#Dt3, raoe A 10m; B —
2mic; C 1m/c?, D -0,2m/cd. Haiitul momHocts N, 3aTpaunBaeMylo Ha
JIBUYKEHUE TOUKH, B MOMEHT BpeMeHH t 2c. [

150. B Gamnuctuueckuii MassTHUK Maccoit M Skr fionana myns maccoi
m 10r wl3actpsima B HeM. HaliTu ckopocTh [Mynu, e€cid MasiTHUK,
OTKJIOHMBIINCH TIOCJIE yaapa, NoaHsuics Ha BeicoTy h10cM.

151. Tlo kacaTenbHOM K IIKUBY B BUAE AUCKa auameTpoM D T75cMm u
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Maccoit M 140kr npunoxena cuna F 11kH. OnpenenuTs yriioBoe yCcKopeHue
[] m yactoTy BpauieHus N MaxoBuka 4yepe3 Bpems t 10c iocne Havana
NENUCTBUS CUJIBI, €CIIA PAAUyC IIKKBa I paBeH 12cm.

152. MaxoBHK B BHJIE€ CIUIOIIHOTO JUCKA, MOMEHT MHEPIIMH KOTOPOTO
J150kr MZ, Bparaetcs ¢ yactoror N 24006/mun. Yepesz t 1MuH Tiocsie Havana
NEUCTBUSL CUJI TOPMOKEHHUSI OH OCTaHOBWIICA. Omnpenenut MOMEHT M cuil
TOPMOXEHHUSI M YHCIO OOOpPOTOB OT Hauyaja TOPMOXKEHHUS N0 TMOJTHOU
OCTaHOBKH.

153. K o6ony xkomeca pamuycom R=0,5M u wmaccoir m 150kr
npuioxkeHa kacarenbHasi cuna F7198 1H. Haiitu yrinoBoe yckopenue LU
koseca. Uepes kakoe Bpems  mociie Hayana JEHCTBUS CHUIIBI KOJIeco OyaeT
uMeTh  dactoTy BpamieHuss N 1100c1? Koneco cuntaTh 0OTHOPOIHBIM
nuckoM. TpeHunem npeHeopeyb.

154. Ha o6ox maxoBuka auamerpom D0L75cM mHamoTan mHyp, K
KOHILy KOTOpOTro NpHBs3aH Ipy3 Maccoil MLU2kr. Onpenenuts MOMEHT
MHEpLUH J MaXOBHUKa, €CJIM OH, BpaIllasiCh PABHOYCKOPEHHO MO J1eHCTBUEM
CUJIBl TSDKECTH Tpy3a, 3a BpeMs t713c mpuoOpen yrioByr0 CKOPOCTh |
“19pan/c.

155. Ha ogHOpOHBIN CIUIOMIHONW IUJIWHIPUYCCKUN Bajl pagdycoM
R"0,5M HamoTaHa JieTkasi HUTbh, K KOHILY KOTOPOW MPUKPETICH TPy3 Maccoi M

Ski. I'py3, pa3marbiBas HUTbH, OITyCKAETCA C YCKOpPEHHEM a | 1,96Mm/c2.
OnpenenuTs MOMEHT HHEPIIMU Baia.

156. Omnpenenuth MOMEHT CHIBI M, KOTOpPBI HEOOXOIUMO
OPWIOKHUTh K OJIOKy, BpamaromeMmycsi ¢ dactotod N112c?, 4ToObl OH
ocTaHoBuUJICA B TeueHUe Bpemenu t Bc[Jluamerp 6110oka D 30cM.) Maccy 6710ka
M 6KT cUWTaTh PAaBHOMEPHO paclpe/IeICHHOM 10 0001y.

157. Hutb c mpuBs3aHHBIMH K €€ KOHIIaM Tpy3aMu maccamu M; |150r
u My 60r nepexkuHyTa depe3 050k nuamerpom D écm. Ompenenutb MOMEHT
uHepuu J 6510Ka, ecau Mo JEWCTBUEM CHIIBI TSKECTH TPY30B OH TOJTYYHII
yriioBoe yckopenue [1,3pan/c2.

158. Creprkenb BpamaeTcsi BOKPYT OCH, TPOXOISIIEH Yepe3 ero cepe-
JMHY, coryiacHo ypaBHeHuto | 2f#0,2t3.0Onpenenuts Bpamaronmii MOMEHT M,
JNEUCTBYIONIEN HAa CTEPKEHDb uepe3 Bpems t 2 clhocre Havana BpanieHus, eciiv
MoMeHT uHepimu crepxHs J 0,048 kr m2. [

159. K o6omy OIHOPOTHOTO CIUIONIHOTO Aucka paamycom R10,5M
MPUJIOKEHA MOCTOsIHHAS KacaTenbHas cuia F=200H. IIpu Bpamenun aucka Ha
Hero aeiictByer MoMeHT cwil Tpenust M 2H ™. QOnpeaenuTs maccyaucka,
€CJIM U3BECTHO, UTO €T0 YIII0BOE YCKOPEHHE MOCTOSHHO M paBHO 14pan/c?.

160. Ha 6apaban paguycom R 50cM HamoTaH IIHyp, K KOHIY KOTOPOTO
npuBsizad Tpy3 maccoid m 10kr. Haitt IMomenT unepuuu J Oapabana, eciu
U3BECTHO, YTO I'PY3 OIyCcKaeTcs ¢ yckopenuem a 2,04m/c2. l

161. Ha kpato muiatdopmbl B BUIE TUCKA, BPAIIAOIIETOCS 10 HHEPITUU
BOKPYT BEPTHKAJIBHOW OCH € YAaCTOTOM Ni SMHUH™, CTOUT YEIOBEK
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maccoid My 7Okr. Korna yenoBek meperien B LEHTP IIATGOPMBI, OHA CTaja
BpamaTrhcsi ¢ 4actorod Ny 10muma?. Omnpenenuth Maccy My 1wiaTGopMsl.
MoOMEHT MHEepIUH YEJIOBEKA PACCUMTHIBATh KaK JIJIsl MAaTEpUAIbHON TOUKHU.

162. T'opusonTanbHas miaatgopmMa Maccol M RSKr u paauycom
R™80cm Bpamiaercs ¢ wactotod Ni 9muH'l. B 1nentpe miarpopmsl CTOUT
YelOBEeK W JCPXKHUT B PACCTaBICHHbIX pykax rupu. Cuutas miatdopmy
JUCKOM, OIPEACTUTh YacTOTy BpallleHUs IIATQOPMBI, €CIIM  YEINOBEK,
OIyCTUB PYKH, YMEHBUIUT CBOM MOMEHT MHepuuu oT J1 3I5kr M2 1mo Jp
Ixr m2. |

163. Ha kparo HEmOABMKHOW MIaTGOPMBI MOTYIIEH BpalaThCs
BOKPYI BEPTHKAJbHOM OCHM CTOMT 4YeJIOBEK Maccod Mmi 160kr. lnametp
matgopmbl D710,8M, Macca Mp 16kr. C Kakoil yrioBod CKOpOCTbIO ||
HaYyHET BpallaThcs miat@opma, €Cliv YeIOBEK MOWMAeT JETAIIMI Ha HEero
M4 Maccord MI0,5kr? TpaekTopus Ms4a TOPU3OHTAIBHA U IPOXOAUT Ha
paccrostHuu ' 0,4M ot ocu utargopmel. Ckopocth Msua V 15m/c.

164. Yemomek, cToAmui Ha cKaMbe JKYKOBCKOTO, NEPKHUT B pyKax
cTepkeHb JmuHOW | 2,5M m mMaccoli M IBKT, pacoyIOKEHHBIH BEPTUKAIBHO
BJIOJIb OCH BpallleHUs CKaMeHKHu. DTa cucTemMa (CKaMbsl U YEJIOBEK) 00JagaeT
MOMEHTOM HHepuuu Jl 10kr M2 u BpaIaeTcsl ¢ YacTOTOM n1—|12MI/IH'l.
Onpenenure 4acTOTy N2 BpaILEHUS CHCTEM, €CIU CTEPKEHb IOBEPHYT B
TOPU30HTAJILHOE MOJIOKEHUE.

165. Ilnmatdopma, umeromas GopMy CIUIOITHOTO OZHOPOJTHOTO JHCKA,
MOYET BpPAIAThCS IO HHEPLIMU BOKPYT HEMOABUKHOM BEPTUKAIBHON ocu. Ha
Kparo 1mi1aT(opMbl CTOUT YEJIOBEK, Macca KOTOPOro B 3 pa3a MEHbIIE MacChl
miatgopmbel. OnpenenuTe, Kak M BO CKOJbKO pa3 M3MEHUTCS YIJIOBas
CKOPOCTb BpalleHHs IaT(OpMBbl, €CITU YETOBEK MepenieT OImKe K HEHTPY Ha
paccTosiHue, paBHOE MOJIOBUHE pauyca IaT(GopMBbl.

166. MaxoBuk B Bujae aucka maccoit MI80kr u pamuycom R130cMm
HaxoJIUTCA B COCTOSSHUM mMoOKos. Kakyro pabory A1 HYXHO COBEPIIHUTH
MaxoBuKy yactoty N 10c?. Kakyto paboTy A2 npuiuioch Ob COBEPILIUTH, €CIH
OBl IIpHU TOM K€ Macce TUCK MUMEJ MEHBIIYIO TOJIIUHY, HO BABOE OOJIbLIMIA
paauyc.

167. Koneco paguycom R 130cM 1 Maccoit m 13kr ckaTbiBaeTcsi 0e3
TPEHUsl 10 HAKJIOHHOW IUIOoCKOCTH JIMHON | 5 M m yriiom HakioHd 25°.
OnpenenuTt MOMEHT HMHEPLMH KOJeca, €CIM €ro CKOpOCTh V B KOHILE
JBYDKEHHS cocTaBisiiia 4,6M/c.

168. Ilnardopma B Buae aucka paguycom R 1,5M um maccoit m;
180kr Bpalmmaercss Mo WHEPUUHU OKOJIO BEPTUKAJIBLHOM OCH C YacTOTOIN;
10Mun?!. B 1meHTpe TWIaTGOpPMBI CTOUT YeNOBEK Maccoit My 60kr. Kakyto
JUHENHYI0 CKOPOCTh OTHOCUTEIBHO 110J1a MOMEUIEHUs! Oy1eT UMETh YeJIOBEK,
€CJIM OH TepeiieT Ha Kpail miatopmbl?

169. T'opusonrtanbHas miaTdpopma maccor Mg 1150kr Bpamaercs
BOKPYI' BEPTHKAJIbHOM OCH, IPOXOJAIIEH 4Yepe3 LEHTP IaT(opmsl, ¢
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yactotod N 8muul. YenoBek maccoid My 7OKr CTOUT OpU 3TOM Ha Kparo
wiatgopMbl. C Kakod YIrJIOBOM CKOPOCTHIO HAYHET BpalllaThCs IiaTdopma,
€CIM 4eNIOBEeK Impeiner ot kpas minatdopmbl Kk ee 1eHtpy? Cuurtarthb
w1aTpopMy KpyIJIbIM OJHOPOJHBIM JMCKOM, a YeJOBEKa — MaTepHalbHOU
TOYKOM.

170. Crepxxenp mmuHor | 71,5M wm  wmaccoii m "10kr Moxer
BpAaIllaTbCsl BOKPYT HEIMOJBHKHOW OCH, MPOXOJSIIEH 4epe3 BEPXHUM KOHEILl
CTepxHs. B cepenuHy cTepkHs ynmapsieT myist maccoil Mo '10r, meTsmiast B
TOPU30HTAIFHOM HampaBlieHUH co CKOopocThio Vo I500M/c, u 3acTpeBaer B
crepxkHe. Ha kakol yroa OTKJIOHHUTCSI CTEPKEHB MOce yaapa?

171. lapuk maccoii m=60 r konebnercs ¢ mepuonom 7=2 c. B
HayaJbHbIH MOMEHT BPEMEHM cMelleHue mapuka x0=4,0 cM u oH o0iagaeT
sneprueit £ =0,02 Ix. 3anucarh ypaBHEHHE POCTOTO TAPMOHUYECKOTO
KoJieOaHUsI MIapuKa W 3aKOH M3MEHEHMS BO3BPAILAIOIICH CHIIBI C TEYEHUEM
BPEMEHH.

172. CxnaapIBaroTCsl JABa KOJeOaHUS OJMHAKOBOTO HAIpaBICHHUS H
OJIMHAKOBOTO Meproa: x]=A1sin ®1t u x2=A2sin w2(t+7), rae A1 =A2=3 cMm,

031=032=7tc'1, 1=0,5 c. Onpenenutrh aMIIUTyay 4 U HadallbHYIO (azy ¢Q
pesyibTupytomiero konebanusi. Hamucate ero ypasnenuwe. Iloctpouts
BEKTOPHYIO AMarpammy Jijisi MomeHTa Bpemenu t =0,1.

173. Touka yd4acTByeT OJHOBPEMEHHO B  JIByX B3aUMHO
NEPHCHAUKYJIAPHBIX KOJCOAHMSIX, YpaBHEHHS KOTOPBIX X=Ajsinwil u
y=Azcosmt, Tme A1=8 cm, Ar,=4 cMm, 01=mp;=2C!. Hammcats ypaBHEHHE
TPAEKTOPUU U OCTPOUTH e€. [lokazaTh HanpaBIE€HUE TBUKEHUS TOUKH.

174. Onpepenuty miepuon 1 KojebaHUN  MaTeMaTHUYECKOTO
MasTHUKA, €CJIU €ro MOJAyJb MaKCUMaJbHOIO nepeMeiieHus Ar =18 cm, u
MaKCHUMaJIbHasi CKOPOCTh Umax=16 cM/C.

175. Omnpegenutb 4acTOTy V MPOCTBIX TAPMOHUYECKUX KOJIEOAHMIA
nucka paguycoM R= 20 cM 0Kk0JI0 TOPU3OHTAIBHOM OCH, MPOXOASAIIEH uepes
cepeauHy pajanyca qucKa NeprueHAUKYISPHO €ro MIOCKOCTH.

176. Ha rmaakom ropu3oHTaJIbLHOM CTOJIE JSKUT map Maccoi M=200
T, MPUKPEIUIEHHBIA K TOPU30HTAIBHO PACIIOJIOKECHHOM JIETKOW MPYKHUHE C
xectrocThio K =500 H/m. B map nmomagaer mysnst maccoit m=10 r, netsimias co
ckopoctbio v =300 m/c, u 3acTpeBaeT B HeM. [IpeHeOperas mepemMenieHuEM
1iapa BO BpeMs yJiapa U CONPOTUBIICHUEM BO3/1yXa, ONPEIEIUTh aMILUTUTYLy A
u riepuoA T KojaeOaHui mapa.

177. Onpepenutrb nepuoy 7 NPOCTHIX TAPMOHMYECKUX KOJeOaHUN
nucka paauycoM R=40 cM 0K0JI0 TOPU30HTAIBHOW OCH, MPOXOAIIEH depes
00pa3yroIyto JUCKa.

178. Touka coBepiaeT TMPOCThIE TapMOHUYECKHE KoOJieOaHMUs,
ypaBHEHHE KOTOPBIX X=ASIN , Fite A=5 cM, ®=2 c¢1. B MOMEHT BpeMeHH, Kor/1a
TOo4Ka o0jagana noTeHuanpHon sHeprueit [1=0,1 M/, Ha Hee nelicTBoBaa
Bo3Bpararomas cuna F=5 mH. Haiitn 3T0T MOMEHT BpemeHu t.
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179. MarepuanbHas TOYKa COBEpPIIAET TMPOCTHIE TapPMOHUYECKHUE
KoJIe0aHUs TaK, YTO B HayaJbHBI MOMEHT BPEMEHU CMELIEHUE Xo = 4 cM, a
ckopocTh Vo = 10 cM/c. Onpenenuth aMIiuTyay A ¥ HadaabHYIO $azy @o
KoJebanuii, ecu ux nepuoa 7=2c.

180. Ha crepxue mmHoN |=30 cM ykperuieHbI JBa OJIMHAKOBBIX
Ipy3UKa: OJIUH — B CEPEANHE CTEP)KHS, APYroll — Ha OJHOM U3 €ro KOHIIOB.
CrepikeHb ¢ rpy3aMH KOJIEOJIETCSI OKOJIO TOPU30HTAIBHON OCH, MPOXOASILEH
yepe3 CBOOOAHBIN KOHell cTepkHs. OnpeneiauTb NpUBEICHHYIO JUIMHY L U
nepuoa T HPOCTBIX TapMOHUYECKUX KOJIEOaHMM AAHHOTO (QU3NYECKOTO
MasiTHUKa. Maccoil crep:kHs IpeHeOpeyb.

MOJIEKYJIAPHAA ®U3HKA H TEPMO/IHHAMHUKA
IIPUMEPBI PEIIIEHUA 34/TAY9

3agaum

201. Ompenenuth KodaumdecTBa [ BemecTBa M 4uclIo MoJieKynd N
Kuciopoaa maccord m10,5kr.

202. CkonbKO aTOMOB COJIEPKHTCS B PTYyTH Maccod MTIlr wu
KoJn4decTBOM BemecTBa | | [10,2M0Ib.

203. Haiitu momnsipHyto Maccy M U mMaccy My OJTHON MOJIEKYJIBI
ITOBAPEHHOU COJIH.

204. OmnpenenuTs Maccy Moy OJHON MOJIEKYJIBI YTJIEKUCIIOTO Ta3a.

205. B OGammone V713nm comepxkurcs Kuciopon macco m110r.
OrnpenenuTh KOHIIEHTPAIUIO MOJIEKYJI ra3a.

206. Omnpenenuth KoimyecTBa BemiecTBa [ u gyucmo mosekyn N
a3zota Maccoit m 10,2kr.

207. Omnpenenuth MOJISIpPHYIO Maccy M U Maccy My OJTHOM MOJIEKYJIbI
aszota u okucu azota NO.

208. OmpenenuTh  KOHIIGHTpAIMIO N MOJIGKYJ  KHCIIOPOJa,
HaxoJsmerocs B cocyae Bmectumocthio V21, KosuuecrBo BemecrBa ||
kucioposa pasHa 0,2 MOJIb.

209. Omnpenenuthb KOJIMUECTBA BEIIECTBA [ BOJIOpPO/IA,
3aMoJHSAOMEro cocys oobemoM V1311, eciau KOHIIEHTpaIusi MOJIEKYJI Ta3a B
cocyne n2 1018m3.

210. CxoapKO aTOMOB CoJiepKaT ra3bl Maccod MIIT kaxapii: 1) renuit; 2)
YIIIEPO/I.

211. Omnpenenutsh BHYyTpeHHIOI0 3Hepruto U Bogopoaa, a Takke cpei-
HIOI0 KHHETHYECKYIO SHEPruio <! > MOJIEKYJIbI 3TOTO T'a3a MPH TeMIIepaType
T1300K, ecnu konmmuecTBO BemecTBa LIaToro rasa pauo 0,5Mob.

212. Ompenenuth CyMMapHYH KHHETHYECKYIO dHepruto  FE;
MOCTYIIATEeILHOTO JIBIKCHUS BCEX MOJICKYJ Ta3a HAXOAAIIETOCS M COCYIE
BMecTUMOCTBIO V13 11 moj naBieHuem P KD

213. KonumuectBo BemectBa renus | 1,5Momb, Temmeparypa
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T71120K. OmnpenenuTb CyMMapHyl  KUHETHYECKYIO  dHeprutro  Fi
MOCTYIATEIHLHOTO JABMKEHUS BCEX MOJIEKYJI ATOTO Tasa.

214. MonspHas BHyTpeHHss Heprus Uy HEKOTOPOTo ABYXaTOMHOTO
raza paBHa 6,02k [x/Monb. OmpenennTh KUHETHUYECKYIO SHEPrHi0 < Jup>
BpalllaTeIbHOrO JBMKEHHSI OIHOW MOJIEKYJdbl 3TOro rasza. [a3 cuurath
U7ICATEHBIM.

215. OmpenenuTh CPEIHIO KUHETUYECKYIO SHeprutro K > omHOU
MOJIEKYJIbI BOASHOTO napa rpu temmeparype 7" J00K.

216. OmpenenuTh CPEeNHION KBAJIPaTHUYHYIO CKOPOCTb <! xp> MOJEKYJIbI

rasa, 3aKJIlQYEeHHOTO B COCYJl BMECTUMOCTBIO V 211 01 JaBJICHUEM

p 200kIIa. Macca razam ~0,3r.

217. Bomopon naxomautcs nmpu temrepatype 7 300K. Haiitu cpennroro
KWHETUYECKYIO SHEPIHIO < 5,> BPALATEIIBHOTO JBUKEHHS OJTHOM MOJICKYIIbI,
a TaKKe ATOT0 raza CyMMapHYyI KHHETHYECKYIO SHEPTHio Ey BCEX MOJIEKYJI
ATOTO ra3a; KOJIMYECTBO BellecTBa Bogopoaa),5Morb.

218. Tlpu kakoi Temmeparype cpeaHsisi KuHeTudeckas sneprus <Lj >
MOCTYIATEILHOTO ABMKEHUS MOJIEKYJIbI ra3a paBHa 4,14 102 JTx?

219. B a3zote B3BelICHBI MEIbYANIINE MBITMHKA, KOTOPHIE TBIKYTCS
TaK, KaK eclid Obl OHM OBUTM OYEHb KPYMHBIMH MOJIEKYJIaMH. Macca Kaxaou
neutiHKA paBHa 6 110%°r, TMaz wmaxoaumres mpu Temmeparype 7' 1400K.
OmnpenenuTh CpeIHUe KBaapaTuuHble ckopoctH <l k>, a Takxke cpeaHue
KUHETUYECKUE DSHEPruu <[ljoer> TOCTYNATEIBHOTO JIBMKCHUS a30Ta U
MTBUTHHKH.

220. Omnpenenuth CPEAHIOI KMHETUYECKYIO IHEPTHIO <{|iper™> MOCTY-
NaTeIbHOTO JIBHKEHUS U <[y),> BpallaTeIbHOTO JBUKEHHS MOJIEKYJIbI

azota npu Ttemmeparype T 1300K. Omnpenenuts Takke IOJHYIO
KUHETHYECKYIO SHEPTHUIO E MOJIEKYJIbI MIPU TE€X K€ YCIOBUSX.

221. KakuM noimkeH ObITh HaMMEHBIINK 00heM V OajUIoOHa BMeEIaro-
mero maccy M 16,4kr Kuciopojaa, €CIM €ro CTeHKM MpU TemIeparype
t 20°C BeimepskuBaroT qasienue p 13,7Ml1a.

222. B Oamnone Haxoawioch Macca M 10 kr raza mpu gaBieHUUP;
10MITa. Kakyro maccy Am rasza B3suid U3 OaJlJIOHa, €CIU JaBJICHUE CTaJo
paBHbIM P=2,5MIIa? Temneparypy raza cauTaTb HOCTOSTHHOM.

223. Haiit m Bo3ayxa, 3alOJHSIOIIErO ayAUTOPHIO BEICOTOH h15M
u mwiomaaso noia S1200m2. Jlanenue Bosmyxa [100kIla. Temmeparypa
nomenienus t'17°C. Monspras macca Bo3ayxa M (,029kr/Mob.

224, Kakoe koinyecTBa v raza Haxomutcs B OojoHe V110m3 mpwm
nasienuu P 96kxIla u remnepatype t 17¢C?

225. B 0GanmioHe BMECTUMOCTBIO 15 JT HAXOIUTCS a30T MO/ AaBICHUEM
100 kITa mpu Temniepatype t1=27°C. [1ocse Takoro Kak u3 0ajjioHa BBITYCTHIIH
a3oT Maccoil 14r, temmneparypa raza crano paBHou t; 17°C. Omnpenenure
JaBJICHUE a30Ta, OCTABLIErocs B OajsIOHE.
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226. B cocyne Bmectumocthio V10,31 mpu temmeparype T1290K
HAXOJUTCS HEKOTOPHIN ra3. Ha ckolbKo MOHU3UTCS JaBJICHHE Ta3a B COCY/IE,

€CJIM U3 HEro U3-3a yTeuKku BoIAAeT N 1019 MOJIEKYJI?

227. ]JlaBineHue BO37yXa BHYTPH IUIOTHO 3aKyMOPEHHOW OYTBUIKU
t1 79C 6puto p1 T00kIIa. IIpu HarpeBanuu OyThUTKM MpOOKa BbUIETENA. [0
Kakol Temmeparypbl t2 Harpenu OyTBUIKY, €CJIM M3BECTHO, YTO MpoOKa
BbLJIETENIA IPU IaBJICHUU BO3ayxa B OyThuike P2 130xIIa?

228. Macca mT12r raza 3anumaetr oobem V 14u mpu Temmeparype
t1 179C. Ilocne HarpeBaHus ra3a npu MOCTOSHHOM JABJICHUU €0 MJIOTHOCTD

CTajo paBHOU [ [] 0,6xr/M3. J1o KaKoit TeMriepartypsl t, Harpenu raz?

229. bammon V' 121 conmepxuT yriekucnelid ra3. [laBienue p rasza
paBHo 1MlIIa, remneparypa 7 300K. Onpenenuts Maccy M raza B OajuioHe.

230. T'az mpu temneparype 7 1309K nasnenue p 10,7MIla umeer
w10THOCTh  [2kr/M3. OmnpenenuTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy
Mr ra3a.

231. Bcocyne 1 oobemom V Bln HaxomuTcs ra3 MOJ JaBJICHUEMP:1
0,2MlI1a. B cocyne 2 o6bemMoM V 411 HAXOAUTCS TO KE Ta3 IO TaBICHUEM ]2
0,1MIla. Temiiepatypsl raza B 000UX cocyaax oOJuWHAKoOBBL. [log kakum
JaBJICHHEM P OyAeT HAaXOJUThCS Ta3, €CIU COSAUHUTD COCYbl C TPYOKOM.

232. bamnon BMmectTuMOCThIO V 2011 comepXUT cMech BoAopoda M
azora npu temneparype 290K u paBnenun 1MlIla. Omnpenenure maccy
BOJIOpO/ia, €CJIM Macca cMecu paBHa 150r.

233. B 3akpeiTOM cocyse BMECTUMOCTBbIO 2011 HaXOIUTCS BOJOPOT
Maccoi 6r u renuit Mmaccoit 12r. Onpenenure: 1 )napneHue; 2 )MOIIPHYIO Maccy
ra3oBOM CMecH B cocyjie, eciu Temreparypa cmecu 7 300K, [

234, Omun OGamton o6bemom VI 1101 comepXUT KHUCIOPOJ IO
nasienueM P; L1,5MI1a, npyroii 6amion oobeMom V' 22)1 COIEPIKUT a30T O/
nasnenurem Py 0,6MIIa. Korna GamioHbl COeIMHUIN MEXAY cOOoM, 00a rasa
cMeIarch, 00pa3oBaB OJHOPOAHYIO cMeCh (0€3 M3MEHEHUS
Temneparypsl). Halitu napuuansnbie nasinenus pPl] , u Pl , 00oux rasos B
CMECH M IIOJIHOC JaBJICHUE P CMECH.

235. Cmechp BoOmopojma ® aszora oOmedr maccoir MT1290r npu
temriepatype 7=600K u maBnenuun p~2,46Mlla 3anmmaer odvem V130m.
OnpenenuTh Maccy M; BOJOPOAa U Maccy My a3oTa.

236. B 6amnonax oobem V1 200u Vy 441 codepxkutcs ras.JlaBineHue
B niepBoM Oasione P 2,4Mlla, Bo Btopom — P2 1,6MIIa. Onpenenuts oO1iee
JIaBJICHUE P U MapIUalbHBICe P 1 U P 2 TOCJHE COeaUHEHUE OaIdHOB, €CIH

TEMIEpaTypa ra3a OCTajIoCh MPEKHEH.
237. B cocynge ¢ oovemom V 0,01M3 comepxHUTCs cMeCh Ta3oB —
azora maccod Mi[17/ r m Bomopoma mMaccod My |lr — mpu Temmeparype

T=280K. Onpenenuts JaBIeHUE P CMECH ra30B.
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238. B cocyne oobemoMm V 251 HaXoauTcst Macca Mp 6T yTIIEKUCIIOTO
raza (CO,) u macca M, 3akucu azora (N2O) npu temnepatype t
71127°C. HaiiTu naBiaeHue P cMeCH B COCy/e€.

239. B cocyne naxozasTcst Mmacca My 14r-a3zora u macca M 9r Bogopoaa
npu temneparype t 100C u nasnenuu p 1Mlla. Haittu momsipHyto maccy M
cMecH 1 00beM V cocyna.

240. B cocyne naxomgutcst Macca My 10T yriiekuciioro ra3a u macca m;
15rla3oTta. Haiitu mioTHOCTE cMecH Iipu Temmiepatype t 27°C u gaBieHuu p
150ITa. L]

241. HaiiTu cpenHIO0 IMHY CBOOOIHOTO Xoia mpobera < | >
MOJICKYJI BO3AyXa MPHU HOPMAJIBHBIX YCIOBUAX. /[naMeTp MOJeKyn Bo3myxa
[

10,38M.

242. bammon Bmectumocthio V 11071 comepXWT BOJOPOJ Maccorm
Ir.10npeneuTh CpeIHIO JIMHY CBOOOTHOTO X0a ipodera < | > Moekybl.

243. OmpenenuTh IUIOTHOCTH LI pa3pekeHHOTO BOJIOpPOIA, €CIH
CpeHsIsl JTMHA CBOOOHOTO mpobera < | > Mosekyn paBHa 1cM.

244. KakoBa cpenHsas apupMeTHdeckas CKOpocTh <[> MoJeKyln
KHUCIIOpOJia TPU HOPMAJBHBIX YCJIOBHUSIX; €CIM HW3BECTHO, YTO CpelHee
3Ha4YeHHE CBOOOMHOrO mpodbera < | > Moiyiekynbl KUCIOpoJa TPHU ITUX
ycnoBusix paBHO 100HM.

245. HaiiTu cpeaHIo0 IIHMHY cBOOO HOTO X0aa mpobera < | > momekyi
azora B cocyne oobemom V 511 Maccaraza m [0,5kr.

246. Ompenenuth CPEAHIO MPOJOKUTEILHOCTh K > CBOOOJIHOTO
npobera Moyekyn Bo3ayxa npu temmeparype 1127°C u masnenuu Pl0,5«I]a.
JluameTp MOJIEKYJ BOAOPOAA IPUHATH paBHbIM 0,28HM.

247. Haiitu cpemHIoOn UIMHY CBOOOIHOTrO mpodera < | > momeky
yraekucioro raza npu temmepatype t 100°C u gasnenuem p 13,311a. luametp
MOJIEKYJI YIJIEKUCIIOTO ras3a [ 10,32HM.

248. Haiitu cpenHiow IMHY ¢cBOOOAHOTO mpobera < | > moseky Bo-
nopoza npu aasienuu p0,11Ta u remneparype 7' 100K.

249. Haiitu cpeiHIO MPOAOIHKUTENLHOCTH < T > CBOOOHOTrONpobdera
MoJiekysn kuciopoga npu temneparype 1 250K u maBnenuep 100I1a.

"1 250. Haiitu cpegHee 4uCiIo CTONKHOBEHUHN < Z > B €IMHUILY BPEMEHU
MOJIEKYJ yriaekucioro rasa npu temmeparype t1100°C, ecnu cpennsis qiuHa
cB0oOoHOTO TIpodera 870MKM.

251. OmnpenenuTs KOIUYECTBO TEIIOTH Q, KOTOphIE HAZO COOOIIUThH
Kkuciopoay ooremoM V 507 rpu ero H30XOPHOM HarpeBaHUM, YTOOBI JaBJICHHUE
rasa nosbicisioch Ha A p 0,5MIIa?

252. Ilpyu M30TEPMHYECKOM pPACHIMPEHUH a30Ta TPH TEeMIIepaType
T=280K o0weMm ero yBenuumiics B JiBa paza. Omnpeaenutsb: |)COBEPIICHHYIO
NpU pacurpeHnn ra3a padboty A; 2) usmenenue AU BHyTpeHHel sHepruu; 3)
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KOJHMYECTBO TEIIOTH Q, momyuyeHHoe razom. Macca azora m [ 0,2kr.

253. Kucnopoa maccoii m 200r 3anumaet oobem V1 1001 nHaAX0oquTCS
non nasinenueMm P71 200xIla.] [Ipm HarpeBaHuu ra3 paclupsieTcss Mpu
MMOCTOSTHHOM J1aBJiecHuH 10 o0bema V2 300, a 3aTeM ero JaBjIeHUE BO3POCIIO
1o p2 500xIla mpum HemsmeHHOM oObeme. HailTu n3MeHeHHs BHYTpEHHEN
sHeprun AU rasza, coBepIieHHy0 Ta3oM padboty A u temiory Q,

nepeaanHyo rasy. [locrtpouts rpaduk nporuecca.

254. OO6weM Bomopoaa mpu uzorepmudeckom pacmuperun (71300K)
yBenuuwica B N =3 pa3a. Onpenenuts padoTy A, COBEPUIEHHYIO I'a3oM, H
terioty Q, moxydyeHHyto mpu 3ToM. Macca m Bogoposa pasaa 200r.

255. A3zot maccoit m [0,1kr Obu1 H300apHO HATpPET OT TeMIiepaTypsl 71
200K no remnepatypsl 72 400K! Onpenenuts paboTy A, COBEPILICHHYIO T'a30M,
NOJy4yeHHYI0 UM TerioTy Q u u3aMenenuss AU BHyTpeHHEH 3Hepruu azoTa.

256. Bo CKOJIBKO pa3 yBeIWYHWJICS 00BEM BOJOPOJA, COACPKAIIUMA
KonyecTBO BemecTBa v 0,4MOJb NMPU U30TEPMUYECKOM PACHIMPEHUH, €CIIU
Opy 3TOM ra3 mnoidyduT KoiudecTBo TeruioTel Q=800/[xk. Temmeparypa
Bogopozna 711300K.

257. Kakas pabora A coBepmiaeTcsi TMpPU  H3OTEPMHUUYECCKOM
pacmumpeHne BoAopoaa Maccou m 51, B3sitoro npu temmeparype 1° 290K, ecnu
0o0beM raza yBeau4uics B 3 paza?

258. Kakas gonms W; — konmdecTBO TeruioTel Q, MPOBOAMMOTO K
U/ICaJIbHOMY JABYXaTOMHOMY ra3y Ipu M300apHOM MpoIiecce, pacxo1yeTcs Ha
yBenuueHne AU BHyTpeHHeW sHepruu ra3a u kakas nonst W, — Ha paborty A
pacimpeHus?

259. Omnpenenutb paboTy A, KOTOPYIO COBEpIIACT a30T, €CIU €My
OpU TOCTOSTHHBIM JIaBJIEHUU COOOIIUTHh KOJIMYECTBO TeruioThl Q121xJ[x.
Haiitu Taxxe nsmenenue AU BHyTpeHHEH SHEprun rasa.

260. Macca m 110r kucimopoja HaxoauTes mpu aasieHun P 1300kI1a
u temmneparype t110°C. [Tocne narpeBanust mpu P lconst ras 3aHsia o0beM
V 10n1. Haiitin xonudecTBo TemioTsl Q, mosrydeHHoe razom, nsmenenne A U
BHYTPEHHEW »SHEpruM Traza u paboTy A, COBEpIICHHYIO Ta30M Ipu
pPaCUIMPEHUH.

261. B pe3ynbrare KpyroBoro Ipoiiecca Tra3 COBEpIIMJI padoTy
A=1]Ix u iepeaan oxaaauTeao KoaudecTBo TemioTel Qz 4,2 J[x.OnpeneauTsb
K.IL.J. 1 HUKJIA.

262. CoBepiiasg 3aMKHYTBIM MpoIlecC, ra3 MOJy4Yus OT HarpeBartess
Konu4ecTBO TeroThl Q 4x/[x. Onpenenuts paboTy A raza npu npoTeKaHUS
LUKJIA, €CJIM €0 TepMuYeckuii K.i.1. 9,1.

263. WneanbHblii ra3 coBepimi ki KapHo, 2/3 KoJn4ecTBOTEIIOThI
Q1, MOMYYEHHOTO W3 HarpeBaTens, OTHaeT oxjaaurtento. Temmepatypa 7>
oxnaauressa paBHa 280K. Onpenenuts Temneparypy 71 HarpeBaress.
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264. Uneanpubiii Ta3 coBepmmn 1ukia Kapro. Temmeparypa 771

HarpeBaTeNs B YEThIPE pasa BBIIIEC TeMIIepaTypbl oxnanutend. Kakyro moiro
W KOJIMYECTBO TETUIOTHI, TIOJYYSCHHOTO 3a OJHWH IIUKI OT HarpeBaTels, ra3
OT/JACT OXJIAJUTEIIO?

265. WneanpHas TeruioBas MaliwHa, paboTtaromiasi mo mukiry Kapso,
3a MWK TIOJy4YaeT OT HarpeBaTellsd KoJudecTBO TerioTel Q1 12,512x]Ix.

Temneparypa narpeBatens 71 400K, Ttemmeparypa xomomunbHUKaA 1>
300K. Haiitu paboTy 4, COBEPIICHHYIO MAIlTHHOM 3a OJIMH UK U KOJIMYECTBO
TeroThl Q2, 0TIaBaeMO€E XOIOAUIBHUKY 32 OMH UK.

266. WpeanpHas TeruioBas mamiuHa padotaet mo uukiy Kapno. [lpu
3TOM 80%KONIMYECTBO TEIUIOTHI, ITOJYyYa€MOE OT HAarpeBaTelsl, NEPERacTCs
XOJOJWIBHUKY. MalivHa Toay4yaeT OT HarpeBaTesisl KOJWYECTBO TETUIOTHI
Q1=6,28x k. HaliTu k.11.11. 1) 1TuKI1a v paboTy A, COBEpIIacMyFO 3a OJMH ITHKIL.

267. B mmkne KapHo ra3 momyumn OT HarpeBaTensl TemioTy Qi
500]>x u coepmmn pabory 4 100x. Temmeparypa HarpeBarens 71

[1400K. OrfpenemymsTesmepaTypy

268. T'a3, coBepmaromuii uukia KapHo, mnomydaer Ttemioty Q1
84xJlx. Onpenenuts paboTy A rasa, eciu Temreparypa 71 TeIIOOTAaTINKA B
TPU pa3a BbILLIE TEMIIEPATYphl 12 TEMJIONPUEMHHKA.

269. Bo ckxonpko pa3 yBenuwuuTcs K.l nukia KapHo mnpu
MOBBINIEHUN TeMriepaTypbl TerutooTnaryuka ot 71l 380K mo 7:1L1560K.
Temneparypa tennonpuemuuka 72 280K.

270. Omnpenenutb paboTy A H3OTEPMHUYECKOTO CXATHs Tasa,
coBepmaromero 1ukn Kapno, k... kotoporol[0,4, ecnmu pabora HU30Tep-
MHUYECKOTO pacmupeHus 41 8J1xk.

271. Kakyro paboTy 4 HaAO COBEPUINTH, YTOOBI, BBIAyBas MBUIbHBIHI
my3bIpb, YBEIWYHUTH ero auamerp oT dil lem mo dp 11cm? Cuurathk mporece
MU30TEPMUYECKUM.

272. BoznymiHbiii my3bipek auameTpoM 0 2MKM HaXOAHMTCS B BOJC Y
camoii ee moBepxHOCTU. OnpeAenuTh MJIOTHOCTh — BOBYXa B Iy3bIPbKE, €CIH
BO3/yX HaJl MOBEPXHOCTHIO BOJbI HAXOAUTCS P HOPMAJIbHBIXYCIOBHSIX.

273. Ha ckonbko AaBieHHE P BO3AyXa BHYTPU MBUIBHOTO ITY3bIpS
0oJbIlIe aTMOC(EPHOTO AABICHUS [o, €CIAM JAUAMETP MBUIBHOTO ITy3bIPs
d3mm?

274. T'nuuepvH NOAHsUICA B KalWUIAPHOM TpyOKe Ha BBICOTY
h™1 20mm. OmpenenuTh MOBEPXHOCTHOE HATSHKGHWE Ll riMIlepwHA, eciu
nuametp d kaHajga TpyOKH paBeH 1MM.

275. Boma mo KamisiM BBITEKAaeT W3 BEPTUKAIBHON TpPyOKH
BHYTpeHHHM paauycoMm I Imm. Haiitu paamyc R karum B MOMEHT OTphIBa.
Kammto cunrars cepuueckoit. /[uamerp mieku Karid B MOMEHT OTphIBA
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CUMUTATh PAaBHBIM BHYTPEHHEMY JAUAMETPY TPYOKH.

276. Ha ckonpko Harpeercss Karuisl pTyTH, MOJIY4YEHHAsl OT CIMSHUS
JBYX Karesb I' TMm kaxmas?

277. Kakyro paboTy MPOTUB CHUJ MOBEPXHOCTHOTO HATSKEHHUS HAJIO
COBEPIIUTh, YTOOBI BBIAPYTH MBUIBHBIA Iy3bIph jauaMeTpoMm d 7 14cm?
[ToBepxHOCTHOE HaTsKEHUE MBUIBHOTO Iy3bIps 0,043H/Mm.

278. B cocyn ¢ pTyThIO OMYIIEH OTKPBITHIN Kanmuuislp, BHYTPEHHUHN
araMeTp kotoporo d 3mm. PazHoCTh ypOBHEH PTYTH B COCY/Ie M B KallMJLUISAPE
h 3,7mm. HdiiTi pagryc KpuBHU3HBI R MEHHCKA B KalmuisIpe.

279. Ha xakyio BBICOTY TOJHUMAaeTCs OCH30J B KamWUILIpE,
BHYTpPEHHUH nuametp kotoporo d TMm? CMadunBaHUE CUUTATH ITOJTHBIM.

280. Kamumisap, BHYTpeHHUN pagumyc KoToporo I 10,5MM, omyineH B
KUAKOCTh. ONpenenuTh Maccy KUIKOCTH, OJHABIIEHCS B KalWJUIAPE, €CIIN
€ro OBEPXHOCTHOE HaTsDKeHHue paBHO 60MH/M.

5.Kputepum ouneHku pacueTHo-rpaduyeckoili padoThl U
TUIIOBbIE OIIUOKHU MPH €€ BHINOJIHCHUM.

Kpurepuu ouieHKH pacueTHO-rpapuyeckoil paboThl:

- OLIEHKA «3a4TEHO» BBICTABJISIETCS 00yUJaromEeMycsi B TOM cllydae, eciu
BCE 3a7]aU PEIIEHBI, K 3a]]a9aM MTPUBEICHBI MOSICHEHMS;

- OLIEHKAa «HE 3aU4TE€HO» CTAaBUTCS B TOM CIIy4ae, €Clii Kakas-In0o 3a1a4da
OTCYTCTBYET WJIH IPUBEIEHBI HEJOCTATOUHBIE MOSICHEHUSI K PELICHUIO 3aJauH.

[Ipu BbITIONIHEHUH pacyeTHO-TpadudecKoil paboThl MO (PHU3MUKE HYACTO
BCTPEYAIOTCS CIEAYIOIINE OLIUOKU:

1. He coGnronens mpaBuia opopmMiIeHUs pacdyeTHO-TpapuIecKoil paboThI.

2. He BbigepkaHa CTpPyKTypa pacdeTHO-Tpaduueckoir  pabOThI
(oTcyTcTBYeT OMOIMOrparuecKuil CIUCOK, TEOpETUYECKas 4acTh K 3a/1a4ye U T.
I.).

3. He yka3zaHbl eIMHULBI U3MEPEHUS MOJTYUYCHHBIX PE3YyJIbTAaTOB.

4. B 3agaue OTCYTCTBYIOT BBIBOJIbI MJIH COJCPIKUMOE BHIBOJIOB K 3a/1aue
HEKOHCTPYKTUBHBI.

5. OTtcyTcTBHE TOTOBHOCTH 00YYarOIIErocs OTBEYaTh HA TEOPETUUYECKUE
BOMPOCHI, SIBJISIFOIIMECS OCHOBOM JIJIsl pelIeHUs 3a/1a4H.

6. 3amanme Ha pacueTHO-TpadUUYECKyI0 palbOTy BBITIOJIHEHO HE IO
CBOEMY BapHaHTYy.
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6. Pexomenayemas JuTepaTypa

OcHoBHas quTEpaTypa

Aizeriion, A. E. ®u3uka . yueOHUK ¥ TPaKTUKyM U By30B / A. E. AlizeHIioH. —
Mocksa : U3narensctBo HOpaiit, 2023. — 335 ¢. — (Briciiee oopazoBanue). — ISBN 978-
5-534-00487-8. — Tekcrt : anektpoHHbIi // OOpa3zoBarenbHas matdopma FOpaitt [cailT]. —
URL: https://urait.ru/bcode/511373.

KpaBuenko, H.}0. @wusuka: yueOHMK W  TPAKTUKyM Ui By30B/
H. 1O. KpaBuenko. — MockBa : HznarensctBo HOpaiit, 2023. — 300 c. — (Bsicmiee
oOpazoBanue). — ISBN 978-5-534-01027-5. — Texcr : anextponHsiii / Obpa3oBaTenbHast
wiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511701.

JlonoJIHUTeIbHASI JINTEpaTypa

®uzrka . ydyeOHMK W mnpakTukym s By3oB/ B. A.Wneun, E.lO. baxtuna,
H. b. Bunorpanosa, II. . Camoiinenko ; nox penakuuerd B. A. MnenHa. — Mocksa :
N3marensctBO Opaiit, 2023. — 399 c. — (Bricmee ob6pazoBanue). — ISBN 978-5-9916-
6343-4. — Texcr : anexTponnbiii // ObpazoBarenbHas miatdopma KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/511376.

Heipnun, B. B. ®usuka. Mexanuka. MonekyispHas ¢u3nKka U TEPMOJMHAMUKA :
yueOHoe nocooue / B. B. Ipipaun, C. A. Hlenenesa, T. JI. Kum. — Kemeposo : Ky3['TY
nmean T.®. Topbauera, 2022. — 246 c¢. — ISBN 978-5-00137-294-3. — TekcT :
ANEKTpPOHHBIN //  Jlamb ~ :  SJeKTpoHHO-OMONMoTewyHas  cuctema. —  URL:
https://e.lanbook.com/book/257552. — Pexwum noctyma: ajis aBTOpU3. MOJIb30BATEIICH.

Ilepuoauxa

1. 5 koneco : orpacneBoi xypHain. URL: https://5koleso.ru. - TekeT : 3J1eKTPOHHBIH.
2. BectHuk CMOMPCKOTO roCy1apCTBEHHOTO aBTOMOOUIIbHO-I0POKHOTO YHUBEPCUTETA :
Hayunsrit perien3upyemsrii xypraan. URL: https://vestnik.sibadi.org/jour/index. - Tekcr :
3JIEKTPOHHBIN

7. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«MHTepHeT?, HE00X0AMMBIX Isi Hanncanus PI'P
1. TlpodeccuonanbHas 6a3a JTaHHBIX U WNudopmanus o mpaBe COOCTBEHHOCTH
WH()OPMAITMOHHO-CIIPABOYHBIE CHCTEMBI (pEKBU3UTHI IOTOBOPA)

CogepieHCTBOBaHHE 00pa30BaHUS U
WH)KEHEPHOMU JIesITeIbHOCTH BO BCEX UX
MIPOSIBJIICHUSX, OTHOCSIINXCS K YIeOHOMY,
HAYYHOMY U TEXHOJIOTHMYECKOMY
HaIpaBJICHUSM, BKJIFOYAs! TPOIIECCHI
Accouuanus nHXeHepHoro obpasosanus Poccun NPEernoIaBaHusl, KOHCYJIbTUPOBAHMS,
http://www.ac-raee.ru/ HCCIIEIOBaHMs, pa3paboTKN MHKEHEPHBIX
pelLIeHH, BKIIo4asi HeTera3oByro OTpacib,
TpaHc(epa TEXHOIOI MM, OKa3aHUs MIHPOKOTO
CHEeKTpa 00pa3oBaTeIbHBIX yCIYT,
obecreyeHus CBs3el ¢ 0OIIECTBEHHOCTEIO,
IIPOM3BOJICTBOM, HAYKOM M MHTErpaIMH B
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1. TIpodeccuonanpHas 6a3a qTaHHBIX U
MH(OPMAIIMOHHO-CIIPABOYHbIE CUCTEMBI

Nudopmarnus o mpaBe COOCTBEHHOCTH
(peKBU3UTHI JOTOBOPA)

MEX[yHapOAHOE HayYHO-00pa30BaTelIbHOE
HPOCTPAHCTBO.
CBOOOJIHBIN AOCTYI

Hay4Has dJieKTpoHHas oubnmoreka Elibrary
http://elibrary.ru/

Hayunas snekTponHas 6ubnuoreka
eLIBRARY.RU - sTo kpynHeimmit
poccuiickuii ”HPOPMAITUOHHO-
aHAJTMTUYECKHUI TOPTaJl B 00JaCTH HAYKH,
TEXHOJIOTUH, METUIIMHBI 1 00pa30BaHus,
coJepKaluil peepaTsl U MOJHBIE TEKCTHI
Oosee 26 MJTH HAyYHBIX CTaTeH U
nyONMKanuii, B TOM YHUCIIE JIEKTPOHHBIC
Bepcuu 0onee 5600 poccuiickux Hay4HO-
TEXHUUYECKUX JKyPHAJIOB, U3 KOTOPBIX Oosee
4800 >xypHaJIOB B OTKPBITOM JIOCTYTIE
CBOOOJHBIN TOCTYII

®enepanpHbiil nopran «Poccuiickoe
oOpa3oBaHue» [DNEKTPOHHBIN
pecypc] — http://www.edu.ru

®denepanbHbii opTan «Poccuiickoe
o0pa3oBaHue» — YHUKAJIbHBIN HHTEPHET-
pecypc B cpepe 0Opa3oBaHUs U HAYKH.
EsxeHEBHO MyOIMKYyeT CaMble aKTyajbHbIE
HOBOCTH, aHOHCHI COOBITHIA,
MH(POPMALMOHHBIE MAaTEPUAITBI ISl IIUPOKOTO
Kpyra unrtateneid. ExxenenensHo Ha mopraie
pa3MenarTCs 3KCKII03UBHbIE MaTEpHAIbI,
MHTEPBBIO C BEIYLIMMHU CHEIUATUCTaMH —
Me/IaroraMu, ICUX0JIOTaMH, YIeHBIMH,
penopTaxu U aHaJIUTUYECKUE CTAThU.
YuTaTenu moydaroT I0CTyN K HOPMATHBHO-
paBoBoi 6a3e chepbl 00pa3oBaHMs, OHU
MOTYT TIOJIH30BATHCS CAMBIMU PA3TUYHBIMA
MOJIE3HBIMHU CEPBUCAMU — TAKUMH, KaK
OHJIaH-TECTUPOBAHUE, OIIPOCHI 110
aKTyaJbHbIM TEMaM U T.J.
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IMPUJIOKEHUE 1
MUHUCTEPCTBO HAYKH U BBICIHIET'O OBPA30OBAHHUS POCCUNCKOMN ®EIEPALIMA
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YYPEX/JIEHUE
BBICLLHET'O OBPA3OBAHUS
«MOCKOBCKHM MOJUTEXHUYECKHWI YHUBEPCUTET»
YEBOKCAPCKHUMN HHCTUTYT (PUJIHUAJT) MOCKOBCKOI'O MOJUTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UadopMaIIHOHHBLIX TEXHOJOTHH, DJICKTPOIHEPTeTUKH U CHCTEM
VIIPABJIEHUS

PACUHETHO-TPAONYECKAS PABOTA
no aucuumianae «PU3NUKA»

HaunMeHnoBaHue TeMBbI

BeimonHun: ctyneHT  Kypca
OT/CIJICHUS
10 HAMPABJICHUIO

O.1.0.

Hayunslii pykoBOIUTEB:

JOJIDKHOCTB, 3BAHUC

O.N.0.

Ornenka

Hata «_ » 2022r.

Yebokcapsr 2022
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1. TABJIMLBI ®U3NYECKNX BEJIMYNH

Tabmura 1
Ocnoenvie dm3uuec:<ue nROCMOAHHbBLIC (OKPVZJleHHble 3Ha‘leﬂu}l)

HopwmainibHOe yckopeHue cBOOOHOTO MaCHHS g 9,81 m/c?
['paBuTaIimoHHast NOCTOSIHHAS G 6,6701 10-1'm?%(xr(1 ¢)
[TocTostnHas ABoraapo N, 6,020 1023 ;05151
MomnsipHas razoBasi TIOCTOSTHHAs R 8.31 JIw/(momnsl] K)
CranmapTHbIH 00beM” V. 22,401 103 m3/moib
[Tocrosinnas Boneimana k 1,381 102 /K

* MounspHblif 00beM HJI€aTbHOTO Ta3a MPU HOPMAIBHBIX YCIOBHSIX.

Ta0muma 2

H€K0m0pble acmpoHomuidecKue seliuiiuHbl

HaumenoBanue

YucioBoe 3HaUCHHUE

Pannyc 3emnu

6370 106,

Macca 3emnun

5,980 1024, 1

Cpenuss IIoTHOCTh 3eMJIH

5,520 108 kr/m®

Pangnyc Connna

6.9501 108y,

Macca Comnaia

1,9871 1030 -

Cpenuss mnotHocts CoHIa

1,4101 108 kr/m®

Panuyc Jlynsl 1,740 106
Macca JIyHsl 7,330 1022 1
Paccrosinue ot nentpa 3emnu 110 1ieHTpa CosHua 14900 1011
PaccrosHue ot nenTpa 3emiu 10 1eHrpa JlyHst 3,841 108,

[Tepuon obpamenus Jlynsl BOkpyr 3eMian

27,3 cyt. [ 2,360 106

IInomnocms meepovix meJ

Tabmuma 3

TBepnoe teno [TnoTHOCTB, KI/M3 TBepnoe Teno [TnoTHOCTD, KI/M3
AroMuHUI 2,700 108 Mens 8,931 10°
bapwuit 3,500 108 Hukenb 8,900 10°
Banagmit 6,020 103 Caunery 11,30 103
Bucmyt 9,8001 10°% Cepebpo 10,5071 103
Keneszo 7.880110°% e3nii 1,9001 108
JIurwii 0,530 103 [unk 7,150 108

Tabnwnna 4
IInomnocme yncuoxocmeii
Kunkocts [InoTHOCTH, KI/M® Kunkocts ITroTHOCTD, KI/M3
Benson 0,881 108 Kepocun 0,801 103
Bonma 1,000 103 PryTh 13,601 108
[nunepun 1,2601 10° Cepoyriiepos 1.2601 10°
KacTtopoBoe macio 0,901 10% Crupr 0,801 10°
Tabmwmma 5

Ilhomnocme 2azo6 (npu HOPpMATLHBIX YCI106UAX)

Ta3

I1n0THOCTB, KI/M3

Ta3

ITnotHOCTD, KI/M3

A3oT

1,25

Bo3nyx

1,29
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Apron 1,78 Tennii 0,18
Bomopon 0,09 Kucnopon 1,43
Ta6nmma 6
Koyppuyuenm nogepxnocmmnozo HamsayiceHus
Kunkocts Koadpdumuent, MH/™m KuaxocTs Koadpdrmument, mH/m
benzon 30 MELIbHAS TICHKA 40
Bona 72 PryTh 500
['munepun 62 Cnupr 22
Tabmmma 7
AP gexmusnvtii ouamemp moJieKynl
T'az Hwnamerp, HM T'az I[I/IaMeTp,|HM
Aszor 0,30 Boznyx 0,27
Apron 0,35 Tennii 0,19
Bomopon 0,23 Kucnopon 0,27
Tabmauia 8

OmmnocumenvHbvle AamMoMHbIE MACCHL (OprZJleHHble 3Hauenu;z) Ar

3JJ€EMEHTOB Hepnounqecxoﬁ CUCTEMBI

OneMeHT CumBon Ar OneMeHT CumBou Ar
A3zot N 14 Maprasnerg Mn 55
AntoMuHUN Al 27 Menp Cu 64
Apron Ar 40 Monubaen Mo 96
bapwuit Ba 137 Harpuii Na 23
Bananuii \ 60 Heon Ne 20
Bonopon H 1 Huxkenp Ni 59
Bonbsdpam W 184 Onoso Sn 119
['ennii He 4 [Inatuna Pt 195
Keneso Fe 56 PryTh Hg 201
3om0TO Au 197 Cepa S 32
Kammit K 39 Cepebpo Ag 108
Kanpnuii Ca 40 VYrnepon C 12
Kucnopon @) 16 VYpan U 238
Maruuit Mg 24 Xiop Cl 35
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