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Mertoauueckue ykazaHusi pa3padoTaHbl
B cooTBeTcTBUM C TpedoBanusmMu ®I'OC BO no
HaIPaBJICHUIO TTOJITOTOBKU
13.03.02 «DneKkTposHepreTUKa 1 JEKTPOTEXHUKA

Astop CamcoHOB Anekceld MuxaitioBud, cT.ipenonaBarensb kadeapsl MabOpMaMOHHBIX

TCXHOJ’IOFHfI, DJICKTPOIHCPICTUKH U CUCTCM YIIPABJICHUA

(vkazamv QHUO, yuenyio cmenens, yuenoe 36anue U 00IHCHOCHb)

MeTtoauueckue pekoMeHaalru 0J00peHbl Ha 3aceaHnu Kadenpsl
HNubopMalimoOHHBIX TEXHOJIOTUH, STEKTPOIHEPTETUKHU U CUCTEM YIIPABJICHUS

(mpotoxoist Ne 10 ot 10.04.2021 1.).



1. Hen» pacuyeTHO-rpauueckoil padoOTbI - BBIABUTh 3HAHUSA
CTYJEHTOB OCHOB (PU3UKH, MPOU3ZBOJUTH PACUYEThl, MPUBUTH OOYYAIOIIUMCS
HABBIKU CAMOCTOSITEIbHON PabOThl C TPUMEHEHUEM MAaTEMATUYECKUX METOIOB.

B xome BbITIONHEHHSI pacyeTHO-rpapUIECKON paboThl 00yJaroIIHiicsa
JOJHKEH MPOSIBUTh YMEHHE CAMOCTOSITENIFHO paboTaTh ¢ y4eOHOU TUTepaTypo,
MPUMEHSATh TEOPETUUECKNE 3HAHUA JJI PELICHUS 33]1a4 U aHAIN3a KOHKPETHBIX
JTAHHBIX.

Pacuetno-rpaduyeckast pabota goJKHA ObITh BBIMOJIHEHA U MPEACTaBICHA
B CPOK, YCTAHOBJICHHBIN IpaikoM yueOHOTro mpoliecca.

BoinosiHenue pacderHo-rpaduyeckoid pabOTHl BKIIOYAET CIICAYIOIIUE
ATaNbl:

¢ O3HAKOMJICHHE C MPOrPaMMOM JUCUUIUIMHBI «DU3HKA», METOAUYECKUMU
PEKOMEHJAMSIMU T10 BBIMOJHEHUIO PACYETHO-TPAPUUECKON padOTHI;
npopaboTka COOTBETCTBYIOIINX pa3zenoB bu3uKu:
«MEXAHUKA», «MOJIEKYJIAIPHAA DOU3NUKA 74
TEPMO/JUHAMHUKA» 1o peKOMEHJIOBaHHOW y4yeOHOUW nuTepartype,
KOHCIIEKTaM JICKIIHA;
+ BBINOJHEHUE PACYETOB C IPUMEHEHUEM OCBOCHHBIX METOJIOB.
3aBepiieHHas paboTa MpeAcTaBiIsSeTcs [Jisl MPOBEpKHM Ha Kadenpy
MIPENO/IaBaTEII0 B YCTAHOBJICHHbIE YUEOHBIM Ipapukom cpoku. Cpok MpoBEpKU
He Oonee 5-7 nueil. IlpenogaBarens mpoBepseT KayecTBO PabOThI, OTMEYAET
MTOJIOKUTENBbHBIE CTOPOHBI, HEIOCTATKU padOTHI U OlleHUuBaeT ee. O0y4aromuecs,
HE MOATrOTOBUBILIME PACUETHO-TpAPHUUECKYI0 paboTy, K 3a4eTy HAIK3aMEHYy He
JIOITY CKatOTCA.

2. BbiOOp BapuaHTa U CTPYKTYPAa pacueTHO-rpaduueckoii padoTbl

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

Homep  Bapmanta  pacueTHo-rpaduueckoil  paboOThl  BbIOMpaeTCs
oOyyaroumcs 1o nociueAaHeil uudpe B mudpe HoMepa 3a4eTHOM KHUKKU. Tak,
Hampumep, eciau nocieanss uudpa mudpa 1, To 0O0yyaronMiics BBINOTHSIET
pacyeTHO-TpaduuecKkyro padoTy o Bapuanty Ne 1.

[To aTomy HOMepy U 10 Tabiuile BapuaHToB (Tabnuia 1) HaxomaTcs
3a/1a4y, KOTOPBIE JOJDKEH PEIINTh 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 BBIONHSIOTCSA B TeUeHUe 1-ro cemectpa.

[Ipu  BBIMOTHEHWU  pacueTHO-TpaduyecKol  paboThl  HEOOXOIUMO
IPUIECPKUBATHCA CIEAYIOMIEH CTPYKTYPHI:

o TUTYJIbHBIN JIHCT;

¢ BBEJICHUE;

e pacyeTHasl 4acTh;

¢ 3AKJIIOYECHUE;

¢ CITMUCOK UCITOJIb30BAaHHOM JINTEPATYPHI.

TUTYJbHBIN JIMCT SBISETCS MEPBOM CTpAHMIEH pacueTHO-rpaduyecKon
paboTtsl. OOpaser; ero odhopmieHus npuseacH B [Ipunoxenun.

Bo BBeeHum cojeprxaTcs o0IIHe cBeIeHus o BhImoyiHeHHOoM padote (0,5-1 ¢).
B pacuetrHoii yacTu oOyuvaromuiics JOJDKEH IMOKa3aTh YMEHHUE NPHUMEHSTh
MaTeMaTUYECKUE METOJbl PAaCUETOB, PACCUUTHIBATh HEOOXOAUMBIE JaHHBIE,
JIeaTh Ha UX OCHOBE apTyMEHTUPOBAHHBIC BHIBOJIBI.

VYcaoBus 3a1ay B pacyeTHON YaCTH JOJKHBI OBITh TPUBECHBI MOTHOCTHIO.
Pemenue 3a1au cneyer cOpoBOKIaTh pa3BEPHYTHIMH pacueTaMu, CChUIKAaMHU Ha
MaTeMaTtudeckue (Hopmysibl, aHATU30M U BBIBOJAMH. 3a/1aud, B KOTOPBIXJaHbBI
TOJIBKO OTBETHI 0€3 TPOMEKYTOUYHBIX BHIYUCIICHHUH, CUNTAIOTCS] HEPEIIEHHBIMHU.

Crnemyer oOpaTuTh 0CO00€ BHUMAHKE HA BBIBOBI, KOTOPHIC JOJKHBI ObITh
000CHOBaHHBIMH, TOATBEPKIATHCA TPEIBAPUTEIHLHBIM aHAIU30M IU(POBOTO
Marepuana.

B 3akuaw4vennu pacuetHo-rpaduyeckoil padbotsl (1 c.) B kpaTkoit popme
PE3IOMHPYIOTCS PE3yIbTaThl paOOTHI.

[locne 3akiroyeHUsT NPUBOJUTCA CIHUCOK JIMTEPATYpbl, BKIHOYAIOLIUN
TOJIBKO T€ WCTOYHUKH, KOTOpPBIE OBUIM HWCIIOJIb30BaHBl TPHU BBITIOJIHCHUN
pacdyeTHO- Tpaduueckoil pabOThl WU HAa KOTOPHIE UMEIOTCS CCHUIKM B TEKCTE
paboTHI.

[Ipu onrcanuu TUTEPATYPHBIX UICTOYHUKOB HEOOXOAMMO yKa3aTh:

o (haMIIIMK 1 MHUITHAJIBI ABTOPOB;

« Ha3BaHWE KHUTH, COOPHUKA, CTaThH;
¢ MECTO U3/IAHUS;

¢ U37aTEIBCTRO;




¢ TOJ1 U3/IAHUS;
¢ KOJINYECTBO CTPAHMI] WJIM KOHKPETHBIE CTPAHUIIBI (ITOCIEAHUE B
CJIy4ae CChUIKH Ha CTaThIO WJIM CTATUCTUYECKUI COOPHUK).
CranmapTHeiii  (opMaT OINUCAHUS WCTOYHHKOB TIPUBEICH B CITUCKE
JTUTEPaTYyPHL.

3. TpedoBanus k opopmMIeHNI0 pacueTHO-TpadruIecKoi 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), TaOJIMYHOIrO Ipolieccopa WM APYIHMX 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. OmnucaHue TUTEPaTypPHBIX UCTOUHUKOB BBIIIOJIHAETCS B COOTBETCTBHH CO
CTaHJIapTHBIMU TPEOOBAHUSAMHU, IPUBEICHHBIMU B IIPEIBIIYILIEM pa3/iee.

4. 3ajaHus U MeTOoAUYeCKHe YKA3aHUS VIS BHINOJTHEHUS PACYeTHO-
rpadguyeckoii padboThl CTyAeHTAMHU 0YHOH GopMbI 00yUeHHS

MexaHuka

IlonsiTue COCTOSIHMA B KJIACCHYECKOH MeXaHHKe. YPpaBHECHUA
aBuxeHusi: Monenmn B mexanuke. Cucrema orcuera. Tpaekropus, IMyThb,
nepeMenienre. CKOpOCTb, YCKOpPeHHME. YIJIOBasg CKOpPOCTb, YIJIOBOE
yckopeHue. CBs3b YIVIOBBIX W JIMHEMHBIX XapaKTEPUCTUK JIBHIKECHHSL.
TaHreHuuagabHOE, HOPMAJIBLHOE U IIOJIHOE YCKOPEHUS.

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

Cuina. Bropoii 3akon Hetotona. Tpetunii 3akon Hetotona. Cuiibl TpeHuUs

3akoHbl coxpaHeHusi: VMiysnbC. 3aKOH COXpaHEHUsS HUMITYJIbCA.
entp Macc. DHeprus. DneMmeHTapHas padora. MomHocth. Kunernueckas u
NOTEHIMAIbHASI AHEPIrUU. 3aKOH COXPAHEHUS MEXaHWYECKOH SHEpPruu u
peBpallieHus SHEPTUH. AOCOIIOTHO YIPYTUH U HEYIIPYTU yAaphl Tell.

Kunemaruka m auHAMMKa TBepAOro Tega: MOMEHT HWHEPLMH.



Kunernueckas sHeprust BpameHus. MOMEHT CHIIBI. YpaBHEHUE JAVUHAMUKH
BpalaTEeJIbHOIO JBWKEHUS TBEPAOro Tena. MOMEHT HMMIyJbca. 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.
VYpaBaenue bepHyinu u cienctBusi U3 Hero. Bs3kocTe. PexxuMbl TeueHus
KUIKOCTEN. [[BM>KEHUE TEN B KUIKOCTAX U ra3ax.

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. PU3NMYECKUM W MATEeMaTHYECKHU MasTHUKU. CloKeHue
rapMOHMYECKUX KoyieOaHUil ofHoro HampasieHus. buenus. CroxeHue
B3aUMHO-TIEPIICHIUKYISIPHBIX konebanuii. duryper  Jluccaxy.
HuddepennmansHoe ypaBHEHHE CBOOOJHBIX 3aTyXaroHMX KoJaeOaHHIA.
Jlorapudmuueckuil nekpemMeHT 3atyxaHus. JloOpoTHOCTh. ABTOKOJICOaHMS.
HuddepennmansHoe ypaBHEHNE BEIHYKIEHHBIX KoJieOanuii. Pesonanc.

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

MousekyasipHasi pU3NKa ¥ TEPMOAMHAMUKA

MoJiekyJISIpHO-KUHETHYEeCKAas TEeOpus (MKT) rasos,
cratucTuyeckas pusznka: CTaTUCTUYECKUN U TEPMOJIUHAMUYECKUI METOIbI
uccnenoBanus. ONbITHBIE 3aKOHBI UEATBHOIO Ta3a. Y PaBHEHHE COCTOSHHS
uneanbHoro rasza. OcHoBHoe ypaBHeHMe MKT wupaeanbHbIX ra3oB. 3akoH
MakcBeiia 0 pacnpeleseHud MOJIEKYJ MACAJIbHOIO ra3a Mo CKOpPOCTAM U
sHeprusiM. bapomerpuueckas popmyina. Pacnipegenenne 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 PaBHOMEPHOTO pacHpe/eleHUs] MO CTENEeHsIM CBOOOJbI
Mosiekys. Buytpennss sneprus. IlepBoe Hawano tepmoamHamuku. Pabota



raza npu HM3MEHEeHuu oObema. ODHTanbnus. TemnoeMkocTh. [IpumeHenue
MEepBOTO Haudaja TEPMOJAMHAMHUKUA K wH30mporeccaM. Anuabatudeckuii 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). Temnsobie
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. Buytpennsisi sneprus peainbHoro raza. D¢ dexr Jxoymns-Tomcona.
Cxmwxenue razoB. CpoiicTBa kuakocte. IIoBEpXHOCTHOE HaTSKEHUE.
CBoOoanass sHeprus. CwmauuBanue. JlaBaeHue 107  HUCKPUBJICHHOU
MOBEPXHOCTHIO KUJKOCTH. KanmniisipHbIe SIBIICHUS.

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

METOAUYECKHE YKA3SAHHA

1. Howmepa 3amad, KOTOpble CTYAEHT AOJDKEH BKIIOYWTH B CBOKO
KOHTPOJIBbHYIO PaboTy, ONPENeNsI0TCs Mo TabJInilaM BapUaHTOB.
2. KoHTposnbHbie paboThl HAAO BBIMOIHATH B IIKOJBHOW TETpajH,

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

3. VYcnoBus 3amady B KOHTPOJIbHON paboTe HaAO TMepenucarhb
MOJTHOCTBI0 0e3 cokpameHuid. Kaxayro 3amady HEoOXOAMMO HAauUHATh C
HOBOW CTpaHUIIbI.

4. B KOHIIE KOHTPOJIbHOM paboOThI CIEAYyeT yKa3aTh YUEOHUKH WU
y4eOHble MOCOOHs, KOTOPBIE HCHOJB30BAIMCH CTYJEHTOM MPHU PpPELIECHUU
3az1ay.

S. KonTtponbHyto paboTy Ha MPOBEPKY CIEAYET CAaTh B IEKaHATHI
cBOUX (PaKyJIhTETOB JI0 HavajIa SK3aMEHAIIMOHHON CECCHH.
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 TIO0 CYILECTBY pEelICHUs 3a7ad, BXOJAIIUX B KOHTPOJIbHBIE
padoTHI.



8.  Pemenuss 3amau cregyeT COMNPOBOXAATh KPAaTKUMH, HO
MCUEPIBIBAIOIIMMU TMOSCHEHUSIMH; B TE€X CJIydasiX, KOTJla 3TO, BO3MOXKHO,
clenaTh CXEMAaTHYECKUW YEpPTEXK WM PUCYHOK, MOSCHSIOMIMKN COJNEpIKaHHE
3a/1a4H.

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
MIPOMEXKYTOUHBIX BEJTUYHUH.

10. Tlocne momyuyeHus CIOKHOU pacyeTHOM (HOPMYIIBI ISl IPOBEPKU
MPABIJIBHOCTH €€ CJEIyeT MOACTaBUTh B IMPaByI0 4acTh (HOPMYJBI BMECTO
CHUMBOJIOB BEJIMYUH 0003HAUYECHMS €IMHUI] STUX BEJIMYUH, TPOU3BECTU C HUM
HEOoOXOIUMbIE JIEUCTBUS W yOeIUTCS B TOM, YTO TOJYyYEHHAas TpPU 3TOM
€MHULIA COOTBETCTBYET UICKOMOM BEJIMUMHE. ECIIM TAKOrO COOTBETCTBUS HET,
TO 3TO O3HAYAET, YTO 33/1a4a PEIICHa HEBEPHO.

11. YwucnoBble 3HAUYCHUS BEJIUYUH MPU MOJICTABKE UX B PACUCTHYIO
dbopmyily crneayeT BbipaxkaTh TOJIbKO B equHuniax CHU. B Bune uckimoueHus
JOMyCKAaeT BBIpAXKaTh B JIOOBIX, HO OJMHAKOBBIX €JAUHUIIAX YHCJIOBBIC
3HAYEHHUS OJTHOPOAHBIX BEJIMYMH, CTOSIIIMX B YHCIUTEIIE U 3HAMEHATENE APOOH
Y UMEIOIINE OJIMHAKOBBIE CTETICHH.

12. Tlpu moacTaHOBKE B pacueTHYIO (popMyy, a TaKKe IpU 3aIUCH
OTBETA YKCJIOBbIC 3HAUCHHS BEJIMUMH CIIEIYET 3alIUChIBATh KaK MIPOU3BEACHUE
JECATUYHOM JIpoOM ¢ OJHOM 3Hauamed uudpol mepen 3amsaToil Ha
COOTBETCTBYIONIYIO CTENEHb 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.

3amaun

10l Touka mBuranace B TeueHue t1/15¢ co ckopocteio Vil5m/c, B
teyeHue t; 110c co ckopocteio V; | 8M/c, 1 B TeueHune t3 | 6¢ CO CKOPOCTHIO
V3720 m/c. OnpenenuTh CPEeTHIO MYyTEBYIO CKOPOCTh TOUYKH.

102 Tpwu "yeTBepTH CBOETO MyTH AaBTOMOOMIIB MPOIIIEII CO CKOPOCTHIO V1

160 KkM/4, ocTanbHyK Yacth — co ckopocthio V180 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 NepBYIO MOJIOBUHY ITyTH CO CKOPOCTHIO
V17116 xM/4, BTOpYIO MOJOBHHY MYyTH — CO CKOpOocThio Vi [112 km/u.
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Omnpenenure CpEeTHIOI CKOPOCTh BEJTOCHUIICIUCTA.

106. Temo mamaetr ¢ BeicoThl h 1100 M ¢ HyJeBOW 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
CKOPOCTB; 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 majaroiiee TeIO B MOCICAHIOI CEKYHIy JBMKCHHS
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 TOukHM paBHa Hym0. HaliTu KoopaMHATYy W YCKOpPEHHE B ATOT
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 MAYMKa B MOMEHT yapa O 3eMIIIO.

N1  Muck pammycom 20 cMm BpamiaeTcsi COTJIACHO ypaBHEHHUIO LI
713— t+0,1t3. OnpenenuTh TaHTCHIMATBFHOE 8, 1 HOPMAJIbHOE 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 190muna1? Haititu Bpemst 1, B Te4eHHE KOTOPOTO 3TO
TTPOM3OIILIO.

113. SIkopb SIEKTPOABHUTATENS, WMEIOIIUI YacTOTy BpamieHus N
“150c¢ t,mocne BeIKIIOUCHHS Toka, caenaB N 1314 o60poToB, OCTaHOBHUIICS.
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
[JRC10cMm, umerotr ckopocTh V2 12M/c. OnpeaenuTh 4acTOTy BpallleHHs N
JIICKa.

115. Tlo nyre okpyxHoctH paaunycoMRI0 M nBmxkercs Touka. B
HEKOTOPBII MOMEHT BPEMECHH HOPMaJIbHOEC YCKOpEeHHE a, 4,9 M/c?; B 3TOT
MOMEHT BEKTOPHI MOJIHOTO U HOPMAJIBLHOTO YCKOpeHUi o0pa3ytoT yrou [
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7160°. Haiiti ckopocTh V 1 TaHI€HIMAIBHOE YCKOPEHHUE @ TOYKH.
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116. Juck pammycoM 10 cM, HAXOAUBIIUICS B COCTOSIHUU TOKOS,
Hayaj BpaIlaThCsl C IOCTOSHHBIM YTJIOBBIM Yyckopentue[0,5pan/c2. Haiitu
TaHT'€HLUAJIbHOE & ¥ HOPMAJIbHOE an U MOJIHOE & YCKOPEHMSI TOYEK, JIEKAINX
Ha OKPY’KHOCTH JIMCKa, B KOHIIE BTOPOM CEKYH/bI [TOCJIE Hayasa JIBUKCHHUS.

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, ECIIH €0 paguyc I (dem.

118. Teno OporieHO TOPU3OHTAIBHO CO CKOpocThio Vo ll5wm/c. Ilpe-
HeOperas CONpPOTUBICHMEM BO3/AyXa, ONPEICIUTh pPaJAUyC KPUBU3HBI
TpaeKTOpHUH Tena uepe3 t 2¢c mocine Havana JBUKEHHUSL.

119. Touka ABMXKETCS MO KPUBOM C MOCTOSHHBIM TaHTE€HIIMATbHBIM
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
CWJIBI IPUTsHKEeHU Ha Mapce, ecnu paauyc Mapca cocrasisiet 0,53 paauyca
3emuun, a macca Mapca — 0,1 1maccer 3emunm.

123. Kocmwuueckas pakera neTut Ha JIyHy. 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 |
BEIleCTBAa IUTaHEThl paBHa 3r/cm3. OmnpenenuTh BTOPYI0 KOCMHUYECKYIO
CKOPOCTb V2 y TOBEPXHOCTH 3TOM TUTAHETHI.

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

k71800 H/m, cxxaTyro Ha X 16 cM, TOMOJTHATEIBHO CXaTh Ha [1X[[ 8 cMm.

126. OmpenenuTh IMKECTKOCTh K CHCTEMBI JBYX MPYKHH TpH
MOCJICIOBATEIPHOM U TAapajuIeIbHOM HX COeAMHEHHH. JKEeCTKOCTh MpYy>KUH
ki(12 xH/M u ko 16 kH/Mm.

127. Ompenenuth BBICOTY, Ha KOTOPOW YCKOPEHHE CBOOOIHOTO
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»xuHbI xkecTKoCThIO K1 0,3kH/M 1 K2 0,8xH/McoeauHeHbI

nociienoBaTenbHo. OnpenenuTb adCOMOTHYIO0 Ae@opMaluio 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
ckopocThio V, 480M/c. Macca minatdopmbl ¢ opyIdeM H cHapsiaamu M 18T,
Macca cHapsiaa My 60kr. ]

133. Cuapsn, nereBmmid co ckopocThio V 400M/c B BepXHEH TOYKe
TPaeKTOPUU PA30PBAJICA HA JIBA OCKOJIKA. MEHBIINN OCKOJIOK, MACCAaKOTOPOTO
cocraBiusier 40% oOT Maccel CHapsiga, MOJIETEN B MPOTHUBOMOJIOKHOM
HampaBlIeHuM co ckopocteio  Vi[1150m/c.  Ompenenuts cxopocts Vs
OOJIBIIIETO OCKOJIKA.

134. Ha ckoabpKO mepeMeCcTUTCS OTHOCUTENIBHO Oepera JIoJKa JITMHON

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

135. Ha momy ctout Tejiekka B BHUJIE€ JUIMHHOM JTOCKH, CHaO)KEHHAs
JIETKUMU Koyiecamu. Ha oIHOM KOHIIE cTOHMT 4denoBeK. Macca ero mil60xkr,
macca A0cku My R0kr. C Kakoil CKOPOCThIO (OTHOCUTENBHO TMOJia) Oyner
JNBUTaThCsl TEJEXKKa, €CIM 4YEJOBEK IMOHIET BAOJb HEE CO CKOPOCTBIO
(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; [0kr, ABMXYyIIHIACS CO cKopocThio V1 4m/C,lcTan-
KUBAETCS C IIApOM Maccod My 4Kr, tkopocTh Vz KOTOporo paBHa 12 m/c.
Cuuras ynap npsMbIM, HEYIPYTUM, HAUTH CKOPOCTH U IIAPOB MOCIHE yAapa B
JBYX ciydasx:l) Masblif map HaroHsieT OOJBIIION IIap, IBHXKYIIIUNUCSIB TOM Ke
HaIpaBJICHUH;2 ) IIapbl ABMKYTCS HABCTPEUY APYT APYTY.

138. Ilnatdopma c neckom obmieit maccoid M 2T CTOUT Ha penbcax
Ha FOPU30HTAJIHLHOM y4acTKe MyTH. B Tecok momagaer CHapsa Maccoim
8krl u 3actpeBaeT B HeM. [IpeHeOperas TpeHUEM, ONPEACIUTh, C KaKOU
CKOpPOCTBIO OyJeT JBHUTaThCsl IuIaTdopma, €Cld B MOMEHT TMomaJaHus
ckopocTh cHapsina V450m/c, a ee HanpaBiIeHUE — CBEPXY BHU3 MO/ YIJIOM
| '[130° K TOPU30OHTY.

139. Yenoek maccoit mil70kr, Oerymumii co ckopocThio Vil9km/u,
JIOTOHSET TEJIeKKY Maccol My 190Kr, NBMXKYIIMICS CO CKOPOCTHIO
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V2 B,6kM/4, 1 BckakuBaeT Ha Hee. C KakoW CKOpPOCTBHIO CTAHET JBUTAThCSA
TenexKka ¢ yenoBeKoM. C Kakoll CKOPOCTBIO CTAHET JBUTAThCSI TEIEKKA 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 moabeMa Ipy3a MO HAKJIOHHOM IIJIOCKOCTH
mmHoit '12Mm, ecnm macca rpy3a paBHa M 100kr, yron nakioHa |30,
kodpdunment tperuns f 0,1 u rpy3 nBuKeTCS C ycKopeHueM a  1v/c2.

143. Sapo atoma pacmagaercs Ha JBa OCKOJKa maccamu My 11,671
102%krmmy 2,4 1 10%kr. OnpeaenuTs KHWHETHISCKYIO 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
600kr.

145. KonbkoOexell, CTOSI Ha JibAy, OpOCHJI BIIEpE]l THPI0 Maccoi
My B Kr ¥ BCIEACTBHE OTJAYM OTKATUJICA Ha3ajg co ckopocTbio Vi llwm/c.
Onpenenuth paboTy A, COBEPIICHHYI0 KOHbKOOEXKIIEM MpU OpOCAaHUU 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 HAMBBICIICH TOYKU KyIOja, WUMEIOIIEro
dopmy momychepsl. Kakyto nyry LU omnwumier kamemiek, mpexae 4em
OTOpBETCS OT MOBEPXHOCTU KynoJia? TpeHuem npeHedpeyb.

148. Tlox neiicTBHMEM MOCTOSHHOW CHIIbI F BaroHeTka mpoIuia myTh
S’SM u npuobpena ckopocts V' 2M/c. OnpeaenuTs padoTy A CUJIbI, €CIIU Macca
BaroHetku paBHa 400 kr u kodpdunuent Tperus pasex 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
JBI)KEHUE TOUKH, B MOMEHT BpeMeHHu t 2c. [

150. B Gamnuctuueckuii MassTHUK Maccoit M Skr fionana myns maccoi
m 10r wl3actpsima B HeM. HaliTu ckopocTh [Mynu, €ciid MAasiTHHK,
OTKJIOHMBIIIKCH TIOCJIE yaapa, HoaHsuIcs Ha BhicoTy h10cM.

151. TIlo kacaTenbHOM K IIKUBY B BUJE JUCKa quaMmeTpoM D 75¢cMm 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
TOPMOXEHUSI M YHUCIO OOOpPOTOB OT Hauyaja TOPMOXKEHHUS JI0 TMOJTHOU
OCTaHOBKH.

153. K o6ony xkomeca pamuycom R=0,5M u wmaccoir m 150kr
npuioxkeHa kacarenbHass cuna F198,1H. Haitftu yrnoBoe yckopenuwe L
kojeca. Yepe3 kakoe BpeMs t mocie Hayana JEHCTBUSA CUIBL KOJecO OyAeT
uMeTb dactoTy BpamieHus N 1100c?1? Komeco cuuTaTh OTHOPOIHBIM
nuckoM. TpeHunem npeHeOpeyb.

154. Ha oOon maxoBuka nuamerpom DLI75¢cMm Hamotan mHYp, K
KOHILy KOTOpOTrO NpHBsi3aH rpy3 Macco MLU2kr. Onpenenuts MOMEHT
MHEepUUH J MaxoBHKa, €CIU OH, BpalllasiCh PaBHOYCKOPEHHO MO JCHCTBHEM
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 MHEPIIMU Baia.

156. Omnpenenuth MOMEHT CHIBI M, KOTOpPBI HEOOXOIUMO
OpUJIOKUTh K OJOKY, Bpamaromemycs ¢ vactotod NO12c¢t, uytoObl OH
ocTaHoBuUJICA B TeueHUe Bpemenu t Bc[Jluamerp 6110oka D 30cM.) Maccy 6710ka
M 6KT cUWTaTh PAaBHOMEPHO paclpe/IeICHHOM 1Mo 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-
IUHY, corfacHo ypaBHeHuto | 2f#0,2t3.Onpenenuts Bpamarommii MOMeHT M,
NENCTBYIOLIEN HA CTEPKEHD uepe3 Bpems t 2 ¢ [ocie Hayana BpalleHus, eClid
MomeHT uHepuuu crepxss J 0,048 kr m2. [

159. K o6omy OmHOPOIHOTO CIUIOMIHOTO AHcKa paauycom R10,5M
pUIoKeHa MOCTOsTHHAS KacatenbHas cuia F=200H. [Ipu Bpamenuun nucka Ha
Hero aeiictByer MoMeHT cwil Tpenust M 2H ™. QOnpeaenuTs maccyaucka,
€CJIM U3BECTHO, UTO €r0 YrioBO€ YCKOPEHHE MOCTOSHHO U paBHO 14pan/c?.

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

161. Ha kpato muiatdopmbl B BUE TUCKA, BPAIIAIOIIETOCs 110 HHEPITUU
BOKPYT BEPTUKAIbHON OCH C 4acTOTOM Ni 8MHUH!, CTOUT YEIOBEK
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maccoid My 7Okr. Korna yenoBek meperien B LEHTP IIATGOPMBI, OHA CTaja
BpamaTrhcsi ¢ 4actorod Ny 10muma?. Omnpenenuth Maccy My 1wIaT(GopMsl.
MoOMEHT MHEpIIUH YeJIOBEKA PACCUMTHIBATh KaK JIJIsl MAaTepUAIbHON TOUKHU.

162. T'opusonTanbHas MmiaatrgopmMa Maccoi 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 Ji1 3I5kr M2 1mo Jp
Ixr m2. |

163. Ha kparo HEmOABMKHOW MIaTGOPMBI MOTYIIEH BpalaThCs
BOKPYI' BEPTHKaJbHON OCH CTOMT 4YeJlOBeK Maccod Mjp '60kr.  Imamerp
mwiargopmsel D 710,8m, macca miT16kr. C Kakod yriaoBoW CKOpocTeio [
HaYyHET BpallaThCs IIaTQopMa, €Clid YeJIOBEK MOKWMAaeT JIETAUIMI Ha HEro Msd
maccou M 0,5kr? Tpaekropus MsA4Ya TOPHU3OHTAIbHA M NPOXOAUT HA
paccrostHuu ' 0,4M ot ocu utargopmel. Ckopocth Msua V 15m/c.

164. Yenosek, crosmmii Ha ckambe JKyKOBCKOTO, JEPKHUT 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
TOPU30HTAJIBHOE MOJIOKEHUE.

165. Ilmatdopma, umeromas GopMy CIUIOITHOTO OZHOPOJTHOTO JHCKA,
MOYET BpPAIAaThCS IO HHEPLIMU BOKPYT HEMOJABUKHOM BEPTUKAIBHOM ocu. Ha
Kparo 1mi1aT(opMbl CTOUT YEJIOBEK, Macca KOTOPOro B 3 pa3a MEHbIIE MacChl
miatgopmbl. Onpenenure, Kak M BO CKOJIbKO pa3 HM3MEHUTCS YrioBas
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
HaxoJIUTCAd B COCTOSSHUM MOKos. Kakyro pabory A1 HYXHO COBEPIIHUTH
MaxoBuKy yactoty N 10c?. Kakyto paboTy A2 npuiuioch Ob COBEPILIUTH, €CIH
Obl IIpU TOM K€ Macce TUCK MUMEJ MEHBIIYIO TOJIIUHY, HO BABOE OOJIbLIMIA
paauyc.

167. Komeco pamguycom R 130cMm 1 Maccoit m 13kr ckaTeiBaeTcs 6€3
TPEHUsl 10 HAKJIOHHOW TUIOCKOCTH JauHON | 5 M W 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 BpalmaeTcss Mo WHEPUUHU OKOJIO BEPTUKAJIBLHOM OCH C YacTOTON;
10Mun?!. B 1meHTpe TWIaTGOpPMBI CTOUT YeNOBEK Maccoit My 60kr. Kakyto
JUHENHYI0 CKOPOCTh OTHOCUTEIBHO 110J1a MOMEUIEHUs! Oy1eT UMETh YeJIOBEK,
€CJIM OH TIepeiieT Ha Kpai miaThopmbl?

169. T'opuzontanpHas muatdopma maccod Mi 1150kr Bpamaercs
BOKPYT' BEPTUKAJIBHON OCH, MPOXOMSIIEeH depe3 LEHTp MIaTdhopMbl, C
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yactotod N 8muul. YenoBek maccoid My 7OKr CTOUT OpU 3TOM Ha Kparo
wiatgopmMbl. C Kakod yIrJIOBOM CKOPOCTBIO HAYHET BpalllaThCs IaTdopma,
€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
HaYaJIbHBI MOMEHT BpPEMEHHU cMelleHue mapuka x0=4,0 cM u oH obnagaer
sneprueit £ =0,02 Ix. 3anucarh ypaBHEHHE IPOCTOTO TAPMOHUYECKOTO
KOJIeOaHMs IIaprKa U 3aKOH M3MEHEHMs BO3BPAIIAIOIICH CHUJIbI C TEYEHUEM
BPEMEHU.

172. CxnaaplBaroTCsl JABa KOJeOaHWS OJMHAKOBOTO HAIpaBiICHHUS M
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
NEPHEHAUKYJIAPHBIX KOJCOAHMSIX, YpaBHEHHUS KOTOPBIX X=Ajsinoit u
y=Ascosmyt, Tme A1=8 cMm, A=4 cM, w1=wp;=2C!. Hammcars ypaBHECHHE
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 0Kk0J10 TOPU3OHTAIBHOW OCH, MPOXOSIIICH uepes
cepeauHy pajanyca qucKa NeprueHAUKYISPHO €ro MIOCKOCTH.

176. Ha rimaakom TOpU30HTAIBHOM CTOJIE JISKUT map maccoit M=200
I, MPUKPEIUIEHHbIA K TOPU30HTAJIBHO PACIIOJIOKEHHOM JIETKOU IPYKUHE C
xectkocThio K =500 H/m. B map nonamaet myns maccoit m=10 r, jetsias co
ckopoctbio v =300 m/c, u 3acTpeBaeT B HeM. IIpeHeOperas nepemMenieHueM
niapa BO BpeMsl yJapa v CONPOTUBJIEHUEM BO3/1yXa, ONPEAEIUTh aMITUTy Ay A
u riepuoA T KojaeOaHui mapa.

177. Onpepenutrb nepuoy 7 NPOCTHIX TAPMOHMYECKUX KOJeOaHUN
nucka paauycoM R=40 cM 0k0JI0 TOPU30HTANIBHOW OCH, MPOXOALIEH 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
To4Ka o0Jagana noTeHuanpHou sHeprueit [1=0,1 M/, Ha Hee nelicTBoBaIa
Bo3Bpanjatomas cuiia F=5 mH. HaliTu 5TOT MOMEHT BpeMeHH .
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179. MarepuanbHas TOYKa COBEpPIIAET TMPOCTHIE TapPMOHUYECKHUE
KoJIe0aHUs TaK, YTO B HaYaJbHBI MOMEHT BPEMEHU CMEILIEHHUE 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 TOPU3OHTAIIBHOW OCH, IPOXOIIEH
yepe3 CBOOOAHBIN KOHel cTepxkHs. OnpeneiauTb NpUBEICHHYIO JUIMHY L U
nepuoa T HPOCTBIX TapMOHUYECKUX KOJIEOaHMM AAHHOTO (QU3NYECKOTO
MasiTHUKa. Maccoil crep:kHs IpeHeOpeyb.

MOJIEKYJ/IAPHAA ®U3UHKA U TEPMO/THHAMHKA
IIPUMEPBI PEIIIEHUA 3A/1AY

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 momsipayro Maccy M u maccy My OAHOM MOJEKYJIbI
ITOBAPEHHOU COJIH.

204. OmnpenenuTs Maccy Mo OJHON MOJIEKYJIbI YTJIEKUCIIOTO Ta3a.

205. B OGammone V713nm coxepxkurcs Kuciopoj Maccod m110r.
OrnpenenuTh KOHIEHTPAIUIO MOJIEKYJI ra3a.

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

207. Ompenenuth MOJSIPHYIO Maccy M 1 Maccy Mgy OJTHOM MOJIEKYJIbI
azota u okucu azota NO.

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

209. OmnpenmenuTh  KOMWYECTBA  BEIECTBA [ BOJIOPOJA,
3amnoJHSA0MEro cocys oobemoM V1311, eciau KOHIIEHTpaIusi MOJIEKYJ Tra3a B
cocyne N2 1018wm3,

210. CkoJIbKO aTOMOB COJIEpKaT Tra3bl Maccor MI1IT Kaxaelil: 1) renuid; 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
BMecTuMOCThIO V13 1 moj naBineHuem P KB

213. KonumyectBo BemectBa renus | 1,5Momb, TeMmmeparypa
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T71120K. OmnpenenuTb CyMMapHyl  KUHETHYECKYIO  dHeprutro  Fi
MOCTYIATEIHLHOTO JABMYKEHUS BCEX MOJIEKYJI ATOTO Tasa.

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

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

216. OmnpenenuTh CPEeNHION KBAJIPaTHUYHYIO CKOPOCTh <! xp> MOJEKYJIbI

rasa, 3aKJIlQYEeHHOTO B COCYJl BMECTUMOCTBIO V 211 01 JaBJICHUEM
p200kIIa. Maccarazam ~0,3r.

217. Bopopon naxoautcs npu temneparype 7' 300K. Haittu cpeanroro
KWHETUYECKYIO SHEPIHIO < 5,> BPALATEIIBHOTO JBUKEHHS OJTHOM MOJICKYIIbI,
a TaKXkKe 3TOTO ra3a CyMMapHYI0 KHHETHYECKYIO DHEPTHUIO Eyx BCEX MOJEKYI
ATOrO Ia3a; KOJIMYECTBO BEIeCTBa BO10poaa0,5MoIb.

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 CpelHue KBaapaTtuuHble ckopoctH <l > a Takke cpeaHue
KHUHETHUYECKHE DJHEPruu <[lnoer™> TMOCTYNMATENbHOTO JBWKEHUS a30Ta U
MTBUTHHKHY.

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

azota npu Ttemmeparype T 1300K. Omnpenenuts Takke IOJHYIO
KUHETHUYECKYIO SHEPTHIO E MOJIEKYIIBI TIPU TEX KE YCIOBUSAX.

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

222. B OGammone Haxomuinock macca M 10 kr raza mpu maBICHHHP;
10MITIa. Kakyro maccy Am rasa B3suid U3 OaJIJIOHA, €CNU JaBJICHUE CTaJo
paBHbIM P=2,5MIIa? Temneparypy raza cauTaTh HOCTOSTHHOM.

223. Haitit m Bo3ayxa, 3alOJHSIOIIECTO 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 Haxoautcs B OomoHe V110m3 mpwm
nasienuu P 96kxIla u remnepatype t 17¢C?

225. B 0GanmioHe BMECTUMOCTBIO 15 JT HAXOIUTCS a30T MO/ AaBICHUEM
100 xITa npu Temneparype t1=27°C. ITocne Takoro Kkak u3 0aJJI0HA BBITYCTUIN
a3oT Maccoil 14r, temmneparypa raza crano paBHou t; 17°C. Omnpenenute
JaBJIEHUE a30Ta, OCTABLIErocs B OajJIOHE.
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226. B cocyne Bmectumocthio V10,31 mpu temmeparype T1290K
HaXOJIUTCS HEKOTOPHIN ra3. Ha CKOIbKO MOHU3HUTCS JaBJICHHUE ra3a B COCYJIE,

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

227. ]JlaBineHue BO37yXa BHYTPH IUIOTHO 3aKyMOPEHHOW OYTBUIKU
t1 79C 6wuio p1 T00kIIa. ITpu HarpeBanum OyThUTKK MpoOKa BbUIETENA. [0
Kakol Temmeparypbl t2 Harpenu OyTBUIKY, €CJIM M3BECTHO, UTO 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. bamton V' 121 conmepxuT yriekucnelii 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 OJMHAKOBBL. [loa kakum
JaBJICHHEM P OyAeT HAaXOJUThCS Ta3, €CIU COSAUHUTD COCYbl C TPYOKOM.

232. bamnon BMectumocThio V 12011 COAEpKUT CMECh BOJIOPOJA U
azora npu temneparype 290K u paBnenun 1MIla. Omnpenenure maccy
BOJOPOJIa, ECIIM Macca cMecH paBHa 150r.

233. B 3akpeiTOM cocysie BMECTUMOCTbIO 2011 HaXOJIUTCS BOJIOPOT
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; L1,5MIla, npyroii 6amion oobeMom V' 22)1 COIEPKUT 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 IIOJITHOC TaBJICHUE P CMECH.

235. Cmecp Bomopona | a3ora oOmed Maccod MT1290r mnpwm
temriepatype 7=600K u maBinenun p~2,46Mlla 3anumaer 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
JABJICHWE P W MapUHalbHBIC P 1 1 P 2 IOCIe COSAMHEHNE OayuIdHOB, €CIn

TEeMIIepaTypa ra3a 0CTajJoCh MPexKHEN.
237. B cocyge ¢ oovemom V 0,01M3 comepkHUTCSI cMeCh Ta3oB —
azora maccod Mi[17/ r m Bomopoma Maccod My |lr — mpu Temmeparype

T=280K. Onpenenuth AaBIEHUE P CMECH Ta30B.
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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 MIMHY CBOOOIHOTrO Xoma 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 mpodera < | > Moiyekynbl KUCIIOpOJa TPHU ITUX
ycnoBusix paBHO 100HM.

245. HaiiTu cpeaHIo0 IIHMHY CBOOO HOTO X0aa mpodera < | > momekyin
azora B cocyae oobemom V 5i1. Maccaraza m [10,5kr.

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

247. Haiitu cpemHon UIMHY CBOOOIHOTO mpobera < | > mMomeky
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 cpeqHIO0 MPOA0KUTEIBHOCTH < T > CBOOOIHOTOMNpOOETa
MoJekyn kuciaopoxa npu temmneparype 1 250K wu jmaBnenmep 100I]a.

1 250. Haiitu cpenHee 9MCIO CTOIKHOBEHHUH < Z > B €MHUILY BPEMEHH
MOJIeKYJ yriekucioro rasza npu temneparype 1100°C, ecnu cpenuss aivHa
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 ob0wvem ero yBenmuuwics B JBa paza. Omnpenenutsb: 1)coOBEpIICHHYIO
IpY paciIMpeHnn ra3a padboTy A; 2) usmenenue AU BHyTpeHHEH sHepruun; 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 uM3MeHEeHMs BHYTpEHHEU
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. Aot maccoii m [0, 1kr Ob11 M300apHO HATPET OT TeMnepaTypsl 77
200K mo temnepatypsl 12 400K! Onpenenuts paboTy A, COBEPIICHHYIO Fa30M,
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
Opu 3TOM ra3 noiaydyutr komuuyecTBo TemnoTel Q=800/x. Temmneparypa
Bogopozna 711300K.

257. Kakas pabora A coBepmiaeTcsi TMpPU  H3OTEPMHUUYECCKOM
pacmupeHne BoAopoaa Maccou m St, B3sitoro npu temmeparype 7' 290K, ecin
0o0beM raza yBeau4uics B 3 paza?

258. Kakas mons W; — xommuecTBO TemioThl Q, MPOBOAMMOIO K
U/ICaJIbHOMY JABYXaTOMHOMY ra3y Ipu M300apHOM MpOIEcce, PacXo1yeTcs Ha
yBenuueHne AU BHyTpeHHeW sHepruu ra3a u kakas ponst W, — Ha pabory 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 »5SHEpruM Tra3za u paboTy A4, COBEpIICHHYIO Ta30M IpHU
PaCUIMPEHHH.

261. B pesynprare KpyroBoro mpoliecca Ta3 COBepIIHa padoTy
A=1]1x u iepenan oxaaauTento KoaudecTBo TermioTel Q2 4,2 J[x.OnpeneauTs
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>
oxsagurens paBHa 280K. Onpenenuts TemnepaTtypy 71 HarpeBarels.
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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. WpneanpHas TeruoBas maiminHa padoraet no uukiy Kapuo. IIpu
3ToM 80%KOIMYECTBO TEIUIOTHI, MOJTYYaEMOE OT HarpeBaTelsd, MepenaeTcs
XOJIONWJIbHUKY. MalmHa 1nojlydaeT OT HarpeBaTelsl KOJIMYECTBO TEIUIOTHI
Q1=6,28xJI>x. HaliTu K.11.11. 1) 1TMKI1a B paboTy A, COBEpIIaeMYTO 3a OJMH ITHUKIL.

267. B nmmkne KapHo ra3 momyumn OT HarpeBaTens TemwioTy Qi
500]>x u coepmmn pabory 4 100x. Temmeparypa HarpeBarens 71

[1400K. OrfpenemymsTesmepaTypy

268. T'a3, coBepmaromuii uukia KapHo, nomydaer Ttermiory Q1
84xJlx. Onpenenuts paboTy A rasa, eciu Temreparypa 71 TeIIOOTAaTINKA B
TPU pa3a BbIILIE TEMIIEPATYPHI 12 TEIIONPUEMHUKA.

269. Bo ckxonpko pa3 yBenuwuuTcs K.l nukia KapHo mnpu
MOBBIIIEHUU TeMIiepaTypbl TerutooTnaryuka ot ‘71l 380K mo 7:101560K.
Temneparypa tenmonpuemuuka 72 280K.

270. Omnpenenutb paboTy A H3OTEPMHUYECKOTO CXaTHs Trasa,
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
U30TEPMHUYECKUM.

272. BoznymiHbiii my3bipek auameTpoM 0 2MKM HaXOAHMTCS B BOJC Y
caMoil ee OBEpPXHOCTH. ONpeaeNnTh IJIOTHOCTh  BOBJyXa B ITy3bIPbKE, €CIIN
BO3/lyX HaJl HOBEPXHOCTHIO BOJbI HAXOAMUTCS MPU HOPMAJIBHBIXYCIOBUSX.

273. Ha ckonpko NaBieHHE P BO3IyXa BHYTPH MBUIBHOTO ITY3BIPS
00JbIlIe aTMOC(EPHOTO AABIECHUS [o,, €CIAM JAUAMETP MBUIBHOTO ITy3bIpPS
d3mm?

274. T'munepvH TOMHSJICA B KaNWUIAPHOM 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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CUMTATh PABHBIM BHYTPEHHEMY JUAMETPY TPYOKHU.

276. Ha ckonbko Harpeercs Kamisg PTYTH, TOJYyYE€HHAsl OT CIUSHUS
JBYX Karesb I' TMm kaxaas?

277. Kakyro pa®oTy MpOTHB CHUJI MIOBEPXHOCTHOTO HATSDKEHUS HAJlo
COBEpPILUTh, YTOOBI BBIAPYTh MBUIBHBIA My3bIph jauaMeTpoMm d 14cm?
[ToBepxHOCTHOE HATsHKEHUE MBLTLHOTO My3bIps 0,043H/M.

278. B cocyn ¢ pTyThlO OIYIIEH OTKPBHITHIA KaWUIAP, BHYTPEHHUIN
auaMeTp kotoporo d 3mMm. PazHocTh ypOBHEH PTYTH B COCY/Ie M B KallMJLIAPE
h 3,7mMm. HdiiTi paguyc KpuBH3HBI R MEHKCKa B KalMILIsApE.

279. Ha Kakyro BBICOTY IIOJJHUMAeTCs OCH301 B Kamwuispe,
BHYTpeHHUU nuametp kotoporo d TMm? CMadynBaHUE CUMTATH ITOJTHBIM.

280. Kamumisap, BHYTpeHHUR paguyc KoToporo I 10,5MM, omyiieH B
KUAKOCTh. ONpenenuTh Maccy KUIKOCTH, OJHSABIIECHCS B KaIWUIAPE, €CIU
€ro MOBEPXHOCTHOE HATsKeHHE paBHO 60MH/M.

5.Kpurepum ouneHku pacueTHo-rpaduyeckoil padoThl U
TUIOBbIE OIIUOKHU MPH €€ BHINOJHECHUM.

Kpurepuu oueHku pacueTHO-rpaduiyeckoil paboThl:

- OLIEHKA «3aUTEHO» BBICTABJISIETCS 00yUYalomIeMyCsi B TOM cllydae, eciu
BCE 3aJ]a4M PEIICHBI, K 3a/1a4aM MPUBEACHBI MOSCHEHUS;

- OLIEHKAa «HE 3aUTEHO» CTABUTCS B TOM CIIy4ae, €Cliu Kakas-In0o 3a1a4da
OTCYTCTBYET WJIH IPUBEIECHBI HEJOCTATOUHBIE MOSICHEHHSI K PELICHUIO 3aJa4H.

[Ipu BbIMONIHEHUH pacyeTHO-TpadudecKkoil paboOThl MO (PHU3MUKE HYACTO
BCTPEYAIOTCS CJIEAYIOIINE OLIUOKU:

1. He coGnronens npaBuiaa opopMiIeHUsS pacdeTHO-TpapuIecKoil paboThI.

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

3. He yka3aHbl e1MHULBI U3MEPEHUS MOJTYUYCHHBIX PE3YyJIbTAaTOB.

4. B 3amade OTCYTCTBYIOT BBIBOJABI MU COAEPKMMOE BBIBOJOB K 3a/1aue
HEKOHCTPYKTHBHBI.

5. OTtcyTcTBHE TOTOBHOCTH O0YYaIOUIETrocsl 0OTBEUaTh Ha TEOPETUUYECKUE
BOMPOCHI, SIBJISIFOIIMECS OCHOBOM JIJIsl peLIeHUs 3a/1a4H.

6. 3amanne Ha pacueTHO-TpadUUECKyl0 pabOTy BBIMIOJIHEHO HE IO
CBOEMY BapHaHTYy.
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6. Pexomenayemasi iurepatrypa

Ocnoenas numepamypa
1. MexaHnuka, MOJICKYyJIsIipHas GU3MKa U OCHOBBI TEPMOJIMHAMUKY : yueOHOE
mocoOue s BBITIOJIHEHUS Ja0opaTopHbIX padot / B. A. Auapees [u ap.] ; mox
pen. B. B. Camapuna. - Uebokcaps! : UITU (b)) MI'OY, 2010.

2.0nTHKa W KBaHTOBas (Qu3nka : ydeOHOe 1ocoOue Il BBIOJHEHUS
nabopatopHbix padot / B. A. Aunapees [u np.] ; nmon pen. C. M. Kazakosa. -
Yeboxkcapsr : UIIU (p)MI'OY, 2010.

3. Camapun, B. B. ATomHas u sipepHas pusuka : yued. mocooue sl BHITOTHEHUS
naboparopubix padot / B. B. Camapus. - Uebokcapsl : UITHU (¢p) MI'OY, 2012,

4. Tpodpumosna, T. U. Kypc ¢puzuxu [Tekct] : yued. nmocodue mist By3os / T. U.
Tpodumosa. - 14-e uzz., crep. - M. : Axkanemus, 2007. - 559 c.

5. Nemumuenxo B. . ®usuka [DnexkrponHsiid pecypc] : yuebnuk / B.U. Jlemuauenko,

N.B. lemuauenko. — 6-e uza., nepepad. u gon. — M. : UHOPA-M, 2016. — 581 c.

- Pexxum noctyma : http://znanium.com/bookread2.php?book=469821
/Jlononnumenvhan numepamypa

1. Yeptos, A. I'. Bamaunuk mo gusuke : yaeoHoe mocodue / A. I'. Ueptos, A. A.

Bopo0OneB. - 5-¢ u3a., nmepepad. u goi. - M. : Beicm. mk., 1988.

2. Tpoumona, T. V1. COopHHK 337124 MO Kypcy (PU3UKH C pEIICHUSIMU : yaeOHOEe
nocodbue ais By30B / T. U. Tpodumona, 3. I'. [1aBnosa. - 7-e u3a., crepeoTur. - M. :
Bricmr. mk., 2006.

3. Xappynsik B. I'. Kypc ¢usuku [DnexktpoHHbIi pecype] : yueb. mocodue / B.T'.
Xaspyssik. - M.: HUL] UHOPA-M, 2014. - 400 c. - Pexxum nocrymna :
http://znanium.com/catalog.php?bookinfo=375844

Ilepuoouxa
Hayxka u XKu3ab[371eKTpOHHBIN pecypc| :HAyYHO-TIOMYJISIPHBIHN KypHa / TJ1. pe.
Jlo3oBckas E.JI. — M.: Hayka u xu3Hs, 2018. — Pexxum nocrymna:
https://biblioclub.ru/index.php?page=journal _red&;jid=430673

Bectuuk BI'Y. Cepus 1. ®usuka. Marematuka. UndopmaTuka [DIeKTpOHHBIH
pecypc] :HaydHO-TeopeTndecKkuii sxypHai / bemopycckuii rocyaapcTBeHHBIH
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yHHBepcHTeT. - Pexnm goctyna: https://e.lanbook.com/journal/2495#journal_name

6. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHeT?, HE00X0AMMBIX sl Hanncanus PI'P

1. TlpodeccuonanpHas 6a3a TaHHBIX U
UH(OPMAIIOHHO-CITPABOYHBIC CHCTEMBI

Wudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA)

Acconuanysi M”HXEHEPHOT0 00pa30BaHUs
Poccuu
http://www.ac-raee.ru/

CoBepliieHCTBOBaHHE 00pa30BaHUs M HHKEHEPHOM
ACATCIIbBHOCTH BO BCCX UX IMPOABJICHUAX,
OTHOCSIINXCS K yYeOHOMY, HAYYHOMY U
TCXHOJIOTHYCCKOMY HAIIpaBJICHHUAM, BKIIHOYast
IPOLECCHI MTPEIOIaBaHus, KOHCYIbTHPOBAHUS,
UCCIIeIOBaHMsI, Pa3padOTKU MHKEHEPHBIX PEIICHHH,
BKJIIOYasi He()TEera3oBy 0Tpacib, TpaHchepa
TEXHOJIOTHH, OKa3aHUs IIMPOKOTO CIIEKTPa
00pa3oBaTeNbHbIX YCIyT, 00ECIICUeHHUS CBS3eH C
00ILIECTBEHHOCTHIO, IPOU3BOJICTBOM, HAYKOH U
MHTETPAIHU B MEXKyHaPOJIHOE HAYYHO-
o0pa3oBaTesIbHOE IPOCTPAHCTBO.

CBOOOJTHBIN IOCTYI

Hay4Has dJIeKTpoHHas oubnuoreka Elibrary
http://elibrary.ru/

Hayunas snektponHast Oubmmnoreka
eLIBRARY.RU - 310 kpynHeumii poccuiickuii
MH(POPMALMOHHO-aHATUTHYECKUH TIOPTaN B
00J1aCTH HayKH, TEXHOJOTUH, MEIULIUHBI U
o0pa3oBaHUsl, collepKaIInil pedepaThl U MOIHBIC
TEKCThI OoJiee 26 MITH HAyYHBIX CTaTed U
nyOuKanuii, B TOM YUCIE 3JIEKTPOHHBIE BEPCUU
6o1ee 5600 poccuiCKUX HAYYHO-TEXHUYECKUX
KYpHAJIOB, U3 KOTOPBIX Oosiee 4800 xypHAIIOB B
OTKPBITOM JIOCTYIIE€ CBOOOHBIN OCTYI

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

®enepanbHblil nopran «Poccuiickoe odpazoBanue»
— YHUKAJIbHBIA HHTEPHET-pECypc B cdepe
o0pa30BaHMs U HAyKU.

ExenHeBHO MyOJIMKYy€ET caMble aKTyalbHbIE
HOBOCTH, aHOHCHI COOBITHH, HH()OPMALIMOHHBIE
MaTepHabl JAJIs IUPOKOTo Kpyra YuTaTeseH.
ExenenenbHO Ha mopTajie pa3MelaTcs
9KCKJIFO3UBHBIE MaTepHajIbl, UHTEPBbIO C
BEAYIIMMH CTICIIUAINCTAMH — IT€AaroraMH,
IICUXOJIOTaMHM, YYEHBIMH, PETTOPTAKU U
AQHAJTITHYECKHUE CTAThH.

YuraTenu noiydaroT A0CTyN K HOpPMaTHUBHO-
paBoBOi 6a3e chepsl 00pa3oBaHuUs, OHU MOTYT
MOJIb30BaThCS CAMBIMH Pa3IMYHBIMH MOJIE3HBIMU
CepBUCAaMH — TAKUMH, KaK OHJIAHH-TECTHPOBAHUE,
OIIPOCHI MO AKTYaJIbHBIM T€MaM U T.[.
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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»
YEBOKCAPCKHUN HHCTUTYT (PUJIHUAJT) MOCKOBCKOI'O NOJJUTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UadopMaIIHOHHBLIX TEXHOJOTHH, DJIEKTPOIHEPTeTHKHN W CHCTEM
VIIPABJIEHUS

PACUHETHO-TPAONYECKAS PABOTA
no qucuumianae «PU3UKA»

HaunMeHnoBaHue TeMBbI

BeinonHun: ctyneHT  Kypca
3a0YHOI0 OTIEICHUSA
10 HAMPABJICHUIO

O.1.0.

Hayunslii pykoBOIUTEb:

JOJIDKHOCTB, 3BAHUC

O.N.0.

Ornenka

Hata «_ » 20

YebOokcaper 20
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1. TABJIMLBI ®U3NYECKNX BEJIMYNH

Tabmura 1
OcHnoeénvle dm3uuec:<ue nocmosHHble (OKPVZJleHHble 3Ha‘leﬂu}l)

HopwmainibHOe yckopeHre cBOOOIHOTO MaCHHS g 9,81 m/c?
['paBuTaIimoHHast NOCTOSIHHAS G 6,671 10-1'm%(xr1 ¢)
[TocTostnHas ABoraapo N, 6,020 1023 ;05151
MounsipHast ra3oBast IOCTOSTHHAS R 8.31 Ix/(monas[] K)
CranmapTHbIH 00beM” V. 22,401 103 M3/ Mo
[Tocrosinnas Boneimana k 1,381 102 /K

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

Ta0muma 2

Hekomopble acmpoHomudecKue seliuiiuHbl

HaumeHnoBanue

YucnoBoe 3HaUeHUE

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 3emiu 10 rentpa CosHia 14900 1011
Paccrosinue ot nentpa 3emun 10 neHTpa JlyHnsl 3,841 108,

[Tepuon obpamenus JIynsr Bokpyr 3emin

27,3 ¢yr. [ 2,360 106

IInomnocms meepovix meJ

Tabmuma 3

Ilhomnocmo s»cuoxkocmeii

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°% Le3nii 1,9001 108
JInwii 0,531 103 [uuk 7,150 108

Ta6muma 4

Kunkocts [InoTHOCTH, KI/M® Kunkocts ITroTHOCTD, KI/M3
Benson 0,881 103 Kepocun 0,801 103
Bona 1,0001 103 Pryts 13,601 10°
[nunepun 1,2601 10° Cepoyriiepos 1.2601 10°
KacropoBoe maciio 0,901 10% Crupt 0,801 10°

Tabnuma 5

Ilhomnocme 2azo06 (npu HOPMATLHBIX YCI106UAX)

las I1n0THOCTB, KI/M3 Ta3

ITnotHOCTD, KI/M3

Asor 1,25 Bozayx

1,29
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Apron 1,78 Tennii 0,18
Bomopon 0,09 Kucnopon 1,43
Ta6nmma 6
Koygppuyuenm nosepxnocmmnozo HamsaiceHus
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'a3 I[I/IaMeTp,|HM
A3zor 0,30 Bo3ayx 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
bapuit Ba 137 Hatpuii 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
Marnwuii Mg 24 Xiop Cl 35
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