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Meroanueckue ykazaHus pa3paboTaHbl
B cooTBeTcTBUM C TpeboBanusmMu GI'OC BO no
HaIpaBJICHUIO TTOJITOTOBKU
27.03.04 «YnpaBiieHHE B TEXHUYECKHUX CUCTEMAaX»

ABtop CamconoB Anekceld MuxaiinoBud, CT.npenoaBatens kageapsl MHGopMannoHHbIX

TCXHOHOFHﬁ, QJICKTPOSHCPICTUKH U CUCTCM YIIPABJICHUA

(vkazamv QHUO, yuenyio cmenens, yuenoe 36anue unu OOIHCHOCHY)

MeTtonnyeckue peKoMeHIaluu 000peHbI Ha 3aceJaHuH Kaeapsl
HNubopMalinoHHBIX TEXHOJIOTUH, SJICKTPOIHEPIETHUKU M CUCTEM YIIPABICHHUS

(mpotokos Ne 10 ot 14.05.2022 r.).



1. Hear pacuyeTHO-rpauueckoil padoOTbl - BBISIBUTh 3HAHUSA
CTYJEHTOB OCHOB (PH3UKH, MPOU3ZBOJUTH PACUYEThl, MPUBUTH OOYHAIOIIUMCS
HaBBIKM CAMOCTOSATEIbHONU PaOOTHI C IPUMEHEHHEM MAaTEMAaTUUYECKUX METO/IO0B.

B xone BblmonHEHUs pacyeTHO-Tpaduueckoir padoThl OOyUarouuiics
JOJHKEH MPOSIBUTh YMEHUE CAMOCTOSITENIFHO padoTaTh ¢ y4eOHOI JUTepaTypoi,
NPUMEHSTh TEOPETHUUECKHUE 3HAHUS JUIsl PEeIICHUs 33/1a4 U aHAJIM3a KOHKPETHBIX
JTaHHbBIX.

PacuetHo-rpaduueckas pabora 10KkHA OBITH BBIIIOJHEHA W IIPEACTaBIeHa
B CPOK, YCTAHOBJICHHBIN IrpakoM yueOHOTI0 mpoliecca.

BoinosiHeHue pacuyeTHO-rpapuueckoii padOThl BKIIIOYAET CIIEIYIOLIUE
ATaIbI:

¢ O3HAKOMJICHHE C MPOTPAMMOMN JUCIUTIINHBI « DU3HKAY), METOIUICCKUMU
PEKOMEHIAITUSIMH T10 BBITIOITHEHUIO PACYETHO-TpaPuUIecKoi paboTHI;
npopaboTka COOTBETCTBYIOIINX pas3aenon bu3uKH:
«MEXAHUKA», «MOJIEKYJIAIPHAA OU3UKA 74
TEPMOIUHAMHUKA» mo peKOMEHJOBaHHOW Y4YeOHOW JHTepaTtype,
KOHCIIEKTaM JICKIIHH;
¢ BBINIOJTHEHUE PACYETOB C TPUMEHEHNEM OCBOCHHBIX METOJIOB.
3aBepiieHHass paboTa TMpeACTaBIsAeTCS JUIs TNPOBEpPKH Ha Kadempy
MpernoaaBaTellio B YCTaHOBJIEHHbIE yUeOHBIM rpadukoM cpoku. Cpok MpoBEPKH
He Oonee 5-7 mueit. I[lpenomaBarens mpoBepseT KauyecTBO PadOTHI, OTMEYAET
MOJIOKUTENbHBIC  CTOPOHBI, HEAOCTaTKM pabOThl H  OIEHWBAaeT  ¢e.
OO0yuatomuecs, He OATOTOBUBIIINE PaCYeTHO-TpaduuecKyro padoTy, K 3a4eTy U
HK3aMEHY HE JIOIYCKatOTCA.

2. BbiOop BapuaHTa M CTPYKTYpPa pacuyeTHO-rpapuueckoi padoTsl

3amanust IS pacueTHO-rpapuIECKIX padot COCTaBJISFOTCS
nperojaBaTesieM, KOTOPBI BEIeT JaHHYI JIHUCHUIUIMHY, W YTBEPXKIAOTCS
Kadeapoi.

Homep  Bapuanta  pacuerHo-rpaduueckoii  paboTsl  BbIOMpaeTcs
oOyJaromumMmcs 1o nociieqHeit nudpe B mudpe HoMepa 3a4eTHOM KHUKKU. Tak,
Harpumep, eciau mocieass 1mudpa mudpa 1, To 00yyaromUCs BBITIOIHSICT
pacdeTHO-TpaduuecKyro padoTy mo Bapuanty Ne 1.

[To sTomy HOMepy U 1o Tabiuie BapuaHToB (Tabiuua 1) HaxomsTCs
3aJ1a4¥, KOTOPBIEC JOJKECH PEIIUTh CTYICHT.
Taomuna 1

3amaun Bapuanr

1 1 2 3 4 5 6 7 8 9 10

2 1ir 112 113 {114 115 116 (117 (118 119 |120

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




3 l61 162 163 |164 165 (166 |167 (168 [169 [170

4 171 172 (173 174 (175 176 177 178 |179 |180

5 211 212 213 214 215 216 217 218 219 220

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

3ajaHus BBINOJHAIOTCA B Te€UEHUE 1-ro ceMectpa.

[Ipu  BBIMOJMHEHUMH  pacuyeTHO-rpaduyeckod  paboThl  HEOOXOIUMO
MPUACPKUBATHCS CIIETYIOUIEH CTPYKTYPBI:

o TUTYJIbHBIH JIUCT;

* BBEJ/ICHHE;

¢ PacyeTHasl 4acTh;

¢ 3AKJIIOYECHUE;

¢ CITUCOK MCITOJIb30BAHHOM JINTEPATYPHI.

TUTyAbHBIA JHUCT SBISETCS NMEPBOM CTpaHULIEH pacueTHO-rpaduyecKoit
pabotsl. Obpazen ero opopmiienus npuseneH B [1punoxxenun.

Bo BBenenuu comepxarcs o0riue cBeJeHus 0 BeinodHeHHoi padote (0,5-1 ¢).
B pacyerHoii yacTu oOyuaroluiicss MOJDKEH MOKa3aTh YMEHHE MPUMEHSTH
MaTeMaTHYECKUE METOJbl PacueTOB, PACCUUTHIBATH HEOOXOAMMBIE aHHBIEC,
JIeNaTh Ha UX OCHOBE apryMEHTHUPOBAHHBIE BBIBOJIBI.

VYcaoBus 3a1ay B pacyeTHOM YaCTU JOJKHBI ObITh MPUBEIEHBI TOJHOCTHIO.
Pemenue 3agau ciielyeT CONpOBOXKAATh PA3BEPHYTHIMU PAcUETaMU, CChUIKAMHU
Ha MaTeMatudyeckue (OpMyJibl, aHAJM30M M BBIBOAAMH. 3aJauyM, B KOTOPBIX
JaHbl TOJIBKO OTBETHl 0€3 TPOMEKYTOUHBIX BBIYMCICHHUM, CUUTAIOTCA
HEpEIICHHBIMU.

Cnenyet oOpaTuTh 0cO00€ BHUMAHUE HA BBIBOJIbI, KOTOPHIE JTOJKHBI OBIThH
00OCHOBAaHHBIMH, TOJATBEPKIATHCS IMPEIBAPUTENBHBIM aHAIM30M IU(PPOBOTrO
Marepuania.

B 3akuwuennu pacuetHo-rpadudeckoit padbotsl (1 ¢.) B kpaTkoit hopme
PE3IOMUPYIOTCS PE3YJIbTaThl pa0OTHI.

[locne 3aknrOYeHUs NPUBOJUTCS CIUCOK JINTEPATYpbl, BKIHOYAIOLIUN
TOJIBKO T€ WCTOYHUKH, KOTOpbI€ OBLIM MCHOJIB30BAHBI TPH BBIIOJIHEHUH
pacyeTHO- rpaduueckoil padOThl U Ha KOTOPHIE MMEIOTCS CCBUIKM B TEKCTE
paboTHI.

[Ipu onvcaHuy TUTEPATYPHBIX HCTOYHUKOB HEOOXOAUMO yKa3aTh:

o (haMUJIMH U MTHUIIHAJIBI aBTOPOB;

¢ Ha3BaHUE KHUTHU, COOPHUKA, CTaThH;
¢ MECTO U3AHMUS;

¢ U3/1aTETIHCTBO;




 TOJ1 U3/1AHUS;
¢ KOJIMYECTBO CTPAHULL WJIM KOHKPETHBIE CTPAHULIBI (ITOCIETHUE B
CJIy4ae CChUIKM Ha CTAThIO MJIU CTATUCTUYECKUI COOPHUK).
CrangapTHbiii  ¢opMaT OINUCAHUS HCTOYHUKOB TPUBEIEH B CIHCKE
JIUTEPATYyPBI.

3. TpeGoBanusi kK 0pOpPMJIEHHUIO PACUYETHO-TPaPUIeCKO padoThI

IIpu  odopmiieHMu  pacueTHO-Tpaduyeckoil  pabOTBl  HEOOXOAUMO
PYKOBOJICTBOBATHCS CJIEIYIOIIUMU TPEOOBAHUSIMU:

1. O6bem pabotrel - 5-10 cTpaHuIl TEeKCTa Ha CTaHAAPTHBIX JHMCTaxX
dbopmata A4, HaOpaHHBIX Ha KOMIIBIOTEpPE C HCIIOJIB30BAHUEM TEKCTOBOTO
penaKkTopa Wid BPyYHYIO (NMMHUCBMEHHO), TAOJIMYHOTO TPOIeccopa WM JPYTUX
MPOTrpaMMHBIX CpeacTB (pa3mep mpudra - 14 myHKTOB, HHTEpBA - 1,5).

2. CrpaHuIlbl TOJDKHBI OBITH TPOHYMEPOBAHBI M MMEThH TOJSI ClIeBa U
cIpaBa He MEHee 25 MM JIJisl 3aMeYaHuil IPeTojaBaTeNsi-KOHCYIbTaHTa.

3. B TekcTe He T0KHO OBITh COKpPAIIEHUH CIOB, KpOME OOIIEITPUHSTHIX.

4. Bce mpomMeXyTOYHbBIE JTAHHBIE MPOBOJUMBIX PACUETOB M PE3YJIbTATHI
CJIEAYET NMPEJICTABIISITh B SBHOM BHUJIE.

5. Bce Tabnuiel 10KHBI KMETh CKBO3HYIO HyMepanuio. [IpuBeeHHbIC B
paboTe wutocTpanuu (rpa@uku, quarpaMMbl) JOJKHBI UMETh MOJAPUCYHOUHbIS
HaJIITUCH.

6. Omnmcanure TUTEPATYPHBIX UCTOYHHUKOB BBITIOJHSAETCS B COOTBETCTBUU
CO CTaHJAPTHBIMH TPEOOBAHHUAMU, MPUBEICHHBIMU B TIPEABIAYIIEM pa3ciie.

4. 3aiaHus U MeTOAUYECKHe YKA3aHUS 1JIS BHINIOJTHEHUS PAcYeTHO-
rpaguyeckoi padoThbl CTYyJAeHTAMH 0YHOU ()OPMBI 00yUeHUSA

MexaHnuka

IlonsiTue COCTOSIHMA B KJIACCHYECKOM MeXaHHUKe. YpaBHEHUA
aBu:keHus: Monenu B mexanuke. Cucrema ortcuera. Tpaekropus, IyTb,
nepemenieHue. CKOpOCTb, yCKOpPEHME. YTIJIOBasg CKOPOCTb, YIJIOBOE
yckopeHue. CBsA3b YIVIOBBIX M JIMHEHHBIX XAPAaKTEPUCTHUK JIBUIKCHMSL.
TanreHnManIbHOE, HOPMAJIBHOE U ITOJIHOE YCKOPEHHS.

JAuHamMuka marepuaabHoil Touku: [lepBoiii 3akoH Herotona. Macca.

Cuna. Bropotii 3akon Hetotona. Tpernii 3akon Herotona. Cuiibl TpeHHS

3akonbl coxpaHeHusi: MmMmyibc. 3aKOH COXpAHEHUS HMITYJIbCA.
[{enTp mMacc. DHeprus. DneMeHnTapHas padota. MomHocTs. Kunerndeckas u
MOTEHIIUAJIbHASL JHEPTUU. 3aKOH COXPAaHEHUsS MEXaHMYECKOW SHEpruu M
peBpalieHus SHEPTruu. AOCOIIOTHO YIPYTHil U HEYNIPYTHH yaaphl Tell.

KunemaTuka U AMHAMHMKA TBepAOro Ttejga: MOMEHT WHEpPLUU.
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Kunernueckas sHeprust BpameHus. MOMEHT CWIBL. YpaBHEHUE IUHAMHUKHU
BpalaTEJIbHOIO JBWKEHUS TBEPAOro Tena. MOMEHT HMITyJbca. 3aKOH
coxpaHeHusi MoMeHTa wumnyinbca. [edbopmanuu  TBepmoro - Tena.
Hanpsixenue. AOcontoTHass U oTHOcUTeNbHas aedopmaruu. 3akoH ['yka.
Jlnarpamma pacTsKeHUs.

Tsarorenme. JJjieMeHTBI TEOPHMH TMOJA: 3aKOH BCEMHPHOIO
taroteHus. 3akoHbl Kemnepa. Cuna tsxkectu. Bec. Heecomocts. Ilose
TATOTEHUS U €r0 CHJIOBasl U YHEpreTHyYecKas XxapakrepucTuku. PaboTa B mose
taroreHus. Kocmuueckue ckopoctu. HewHeprumanbHble CHCTEMBI OTCYETA.
Cuiibl HHEPIUU.

Mexanuka :xuakocreii: JlaBieHue. YpaBHEHHE HEPa3phIBHOCTH.
YpaBHeHnue bepHyum U cienctBus U3 Hero. BsA3kocTh. Pexumbl TeueHus
KUJKOCTEU. [[BHKEHUE TEN B )KUIKOCTAX U rasax.

OcHoBbI peasTUBHCTKONH Mexanuku: [IpeoOpazoBanust [ammies.
MexaHuyeckuid ~ NPUHUUN  OTHOCUTEIBHOCTH. [Toctynatsl CTO.
[IpeoOpazoBanms JlopeHma u cleacTBUsl W3 HHX. MHTEpBam Mexay
coObITsIMA. OCHOBHOM 3aKOH PEJIATUBUCTCKON TUHAMUKH MaTepHAIbHOU
TOYKH. B3anMOCBS3b MacChl U SHEPTUH.

Mexannueckue koJjiedanus: [apMoHmyeckue KoieOaHUs U €ro
XapakTepucTuku. PuU3NYECKUl U MareMaTUYeCKHil MasTHUKU. CloKeHue
rapMOHUYECKHX KoJieOaHUN OJHOro HampasieHus. buenus. CroxxeHue
B3aUMHO-IIEPIIEHAUKYJISIPHBIX koneOanuil. @urypsl  Jluccaxy.
HuddepeHunanbioe ypaBHEHHE CBOOOJHBIX 3aTyXarOUIMX KOJEOaHMIA.
Jlorapupmuuecknili aekpeMeHT 3aTyxaHus. J[oOpoTHOCTb. ABTOKOJIEOAHUS.
JuddepeHunanbHoe ypaBHEHNE BBIHYKJIEHHBIX KoJieOanuil. Pesonanc.

Yupyrue BoJuHbl: [IponosnbHble M monepedyHble BOJHBL. BonHOBOE
ypaBHeHue. Pa3zoBas M TrpymmnoBas ckopocTu. WHTepdepeHuus BOJH.
Crosture BOJIHBI. 3BYKOBBIE BOJIHBL. D ekt Jlomiepa B akyCTHKE.

MouJiexyisipHasi GU3MKa ¥ TEPMOAMHAMMKA

MoJiekyJISIpHO-KHHEeTHYeCKas Teopus (MKT) ra3os,
cratuctuyeckass ¢Qusuka: CTaTUCTUYECKUA UM TEPMOJWHAMUYECKUM
MeTOAbl HccinenoBaHus. OIBITHBIE 3aKOHBI WIECAJIBHOIO Ta3a. YpaBHEHUE
COCTOSIHUA uaeanpbHoro rasa. OcHoBHoe ypasHenne MKT uaeanbHbIX ra3os.
3akoH MakcBemia O paclnpelesieHud MOJIEKYJ HWJI€AIbHOTO Ta3a Mo
CKOpOCTSM ® OJHeprusiM. bapomerpuueckas ¢opmyrna. Pacnpenenenue
bosbiimana.

JJleMeHThl HePaBHOBEeCHOW TepMoanHamukn: CpegHee YHCIO
CTOJIKHOBEHHUH W CpefHsis JUIMHA CBOOOJHOTrO mpobera mosiekysl. OnbITHOE
obocnoanue MKT  (bpoyHoBckoe  nBwxkenue, omnbiT [lTepna).
TermnonpoBonuocts. Auddysus. Buyrpennee tpenue (BI3KOCTh).

IlepBoe Hauano TtepmoaumHamMuku: Yucno creneHedr cBOOOIBI
MOJIEKYJIbI. 3aKOH PaBHOMEPHOrO paclpe/eleHus] MO CTENeHsIM CBOOOJIbI
MouiekyJsl. Buytpennsiss sneprusi. Ilepoe Hauano tepmonuHamuku. PabGota
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raza mpu HW3MEHEHHH oObema. DHTanbnus. TemmoeMKkocTs. [IpumeHeHue
MEepBOTO Haudaja TEPMOJMHAMHKH K H30mpoleccaM. AnnabaTHdecKuii u
HOJIUTPOITHBIN MTPOLECCHI.

Bropoe u Tperbe Hayajga TepMoamHamMuku: Kpyrosou mnponecc
(k). OOpatumple U HEOOpaTUMBIE TPOLECCHI. DHTPONHUS CHCTEMBI, €€
CTaTUCTUYECKOE TOJIKOBAHUE U CBS3b C TEPMOJIUHAMUYECKONU BEPOATHOCTHIO.
PasenctBo HepaBencTBo Kitaysmyca. Bropoe Haudamo TepMOAMHAMHUKHU.
Tpetbe Hauano tepmoauHamuku (ypaBHeHue Hepucra-Ilnanka). TeroBbie
JIBUTATENH, X0noauiabHbie MamuHbl. [{ukn Kapuo u ero KII/.

PeanbHble ra3pl M kuakocTu: Cuiibl U MOTEHUHMAIbHAS SHEPrUs
MEXMOJIEKYJISIPHOTO B3aUMOJCHCTBUS. YpPaBHEHUE M HU30TepMbl Ban-/lep-
Baanbca. BuyTpennsis sHeprust peangbHoro raza. D¢ dexr xoynsa-Tomcona.
Cxwxenne ra3oB. CpoictBa xuakocteil. [IoBEpXHOCTHOE HATSIKEHHUE.
CBobOomnas osHeprusi. CwmauumBanue. JlaBieHWe 1OJ] HCKPUBJICHHOU
MMOBEPXHOCTHIO )XKUAKOCTU. KanuiisipHbie sIBICHUS.

Teepabie Tesa: TBepabie Tena. MOHO- M MOMUKpUCTAIUIBI. THIIBI
KpucTauIMueckux TBepAblx Ten. J[ledbexktst B kpucramiax. Hcmapenue,
cyOnmuMmarius, TIaBlieHHEe W KpucTtausanus. AMopdubie Tena. da3oBbie
MEePEXO0Abl IEPBOTO U BTOPOTO poaa. Jluarpamma cocrosHus. TpoiiHas TOUKa.

METOAUYECKHE YKA3SAHUA

1. Homepa 3ama4, KOTOpbIE CTYACHT JOJKEH BKJIIOYUTH B CBOIO
KOHTPOJIbHYI0 paboTy, ONpeessitoTCs Mo TabJiMliaM BApUaHTOB.
2. KouTpoabHbie paOOThl HAIO BHIMOJHITH B IIKOJBHON TETpaiu,

Ha 00JI0’)KKE KOTOPOM MPUBECTU CIEAYIOLIUE CBECHUS: HOMEP KOHTPOJIBHOM
paboThl, HAMMEHOBAHWE AUCIUIUIMHBI, CIEIHAIBHOCTh, Kypc HU Gopmy
oOydeHus, yuyeOHbIM mudp, GamMunmus U UHULUAIBL CTYACHTA, a TaKkKe
(bamuMs BeLyIIero mpemnogaBaTels.

3. VYcnoBust 3amad B KOHTPOJIBHOM pabOTe HAI0 TMepenucaTh
NOJIHOCTBIO 0e3 cokpameHuil. Kaxayio 3agauy HEOOXOAMMO Ha4yMHATh C
HOBOM CTPAaHUIIBI.

4. B xoHIle KOHTPOJIBHON pabOTHI ClIEAYET yKa3aTh YUCOHUKH WIIH
y4eOHbIe MMOCOOUS, KOTOpbIE HCIOJIb30BAJIUCh CTYJEHTOM IIPU PEHICHUU
3aj1ad.

5. KoHnTponbHylo paboTy Ha MNpOBEpKYy cleayeT caarb B
JI€KaHAThl CBOMX (DAKyJIbTETOB JI0 Hayaia 3K3aMEHAlMOHHON CECCHH.
6.  Ecnu koHTposbHasg paboTa Mpu NPOBEPKE HE 3a4T€Ha, CTYIAEHT

00si3aH HMCIpPaBUTh HEBEPHBIC PEIICHUS W TMPEICTaBUTh HCHPABICHHYIO
paboTy Ha TMOBTOPHYK TMPOBEPKY HEMOCPEACTBEHHO MPENOJaBaTEIO.
UcnipaBnenust He0OX0AUMO CENATh B TOM )K€ TETPaIH.

7.  CrTyneHT A0JKEeH OBbITh TOTOB BO BpeMsl 3ayeTa WM K3aMeHa
JaTh MOSICHEHUS IO CYIIECTBY PELICHUS 3a]a4, BXOASIIMX B KOHTPOJbHBIC
paboTHI.



8.  Pemenus 3amau ciegyeT CONPOBOXKIATH KPAaTKUMHU, HO
MCUEPIBIBAIOIIMMU TOSCHEHUSIMH; B TEX CJIydasiX, KOTJa 3TO, BO3MOKHO,
ceslaTb CXEMAaTUYECKUM YepTeX WIM PUCYHOK, MOSICHSIOIIUNA COIEp>KaHue
3a/layu.

9. Pemiaty 3amauyy HeoOXoauMO B 0OIIEeM, BUJIE, T.C. BBIPA3UTh
UCKOMYIO BEJIMYMHY B OYKBEHHBIX OOO3HAYEHUSX BEJIMYMH, 33JaHHBIX B
ycinoBur 3adad. Ilpm TakoM cmocoOe pemieHusi HE  MPOU3BOIUTCS
BBIYHCIICHUS POMEKYTOYHBIX BEJTUUHH.

10. Tlocme monydeHUs CIHOXKHOM pacdeTHOM (OPMyYJIBI IS
MIPOBEPKU MPABUILHOCTHU €€ CJIEAYET MOJCTABUTh B MIPABYIO YacTh (OPMYJIbI
BMECTO CHUMBOJIOB BEJIMYMH OO0O3HAYCHUS €IMHMUI] OSTUX  BEJIUYUH,
MPOU3BECTH C HUM HEOOXOJAUMBbIE NEUCTBUA M YOEAUTCS B TOM, YTO
MOJIyYEHHAasl MPU 3TOM €JMHHUIIA COOTBETCTBYET MCKOMOM BenuuuHe. Eciu
TaKOTO COOTBETCTBHS HET, TO ATO O3HAYAET, UTO 3aJ/iaua pelieHa HEBEPHO.

11. YwucnoBble 3HAYCHUS BEJIMYUH MPHU MOJCTABKE UX B PACUCTHYIO
dbopmyy cremayer BeipaxaTh ToJibko B eauauiiax CHU. B Buae uckmoueHus
JIOMYCKAaeT BBIpAXaTh B JIOOBIX, HO OJMHAKOBBIX €IMHUIIAX YHCIIOBBIC
3HAYCHUS OJHOPOJIHBIX BEIIMYWH, CTOSANIUX B YHUCIIHTENIC M 3HAMEHAaTese
JIpOoOU ¥ UMEIOIINE OJJUHAKOBBIE CTETICHHU.

12. Tlpu mojcraHoOBKe B pacueTHyIO (GOopMyITy, a TAaKXKe MPU 3alUCU
OTBETAa YHUCJOBBIE 3HAYCHMS BEJIWYUH CJEAyeT 3aluChiBaTh  Kak
MPOU3BEACHUE JECATUYHOW JpoOM C OJHOW 3Havamed uudpoin mnepen
3aIsTOM HAa COOTBETCTBYIOIIYKO CTENeHb Aecath. Hampumep, Bmecto 3520
Hajo 3anucath 3,52(103, smecto 0,00129 3ammmcats 1,29 108 u 1. 1.

13. Bpiuucnenus mo pacyeTHOW QopMmyse Haao MNPOBOAUTH C
cOONIO/ICHHEM TpaBWJI MPUONMKEHHBIX BbhluMciaeHud. Kak mnpasuio,
OKOHYATEIILHBIN OTBET CIICAYET 3alMChIBATh C TPEMs 3HAYAIUMU IU(PpaMH.
DTO OTHOCHUTCS K CIIy4yal, KOrja pe3yJbTaT MOJYy4YeH C IPUMEHEHUEM
KaJIbKYJIATOPA.

3axaumn

101. Touka aBuramack B TeueHme ti!15c co ckopocteio V{lSm/c, B
teueHue £, [110c co ckopocThio V3l 8M/c, u B TeueHue #3[) 6¢ CO CKOPOCThIO
V320 M/c. OnpenenuTh CPpeIHIO0 MTyTEBYIO CKOPOCTh TOYKH.

102 Tpu yeTBEpPTH CBOETO IMyTH ABTOMOOMIIb IIPOLIET CO CKOPOCTHIO
V1160 kM/4, ocTalbHYIO 9acTh — cO cKopocThio V>[180 xm/4. KakoBa
CpEeIIHSsI CKOPOCTh aBTOMOOWJIS?

103. IlepByro MOJOBUHY MYTH TEJNO JBUrajgoCch CO CKOPOCTbiO Vil[12
M/C, BTOPYIO — CO CKOpOCThiO V>[18 m/c. Ompeneiante CpeaHIO IyTEBYIO
CKOPOCTh <V>,

14 Benocuneauct mpoexaj MepByro MOJOBUHY MYTH CO CKOPOCTHIO
V1016 xM/4, BTOpYI IOJOBHHY IIyTH — CO CKOpOCThIO V> [112 km/4.
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Onpenenute CpeAHIO CKOPOCTh BEJIOCUIIEAUCTA.

105, Teno mamaer c¢ BwicOTHl A[1100 M ¢ HyJeBOW HayaabHOMN
ckopocTtbio. I[lpeneOperas cOmpoOTUBIECHHUEM BO3yXa, OIpPEACIIUTE, KaKOU
MyTh MPOMAET TEJO 3a MOCIEIHIO CEKYH/Y MaJICHHUS.

106. 3aBuCHMMOCTb MPONACHHOTO TEJIOM IYyTU OT BPEMEHHU 3a1aéTCs
ypaBueHueM s[IA-Bt+Cr+Df (AL16; Bl13m/c; Cl2m/c;,  Dl11wm/c3).
Onpenenute s Tella B UHTEpBajie BpeMeHH OT £l 1¢c mo th14c:1) cpeaHioro
CKOPOCTB; 2) CpEJIHEE YCKOPEHHUE.

107. Tloe3nm aBuxeTcst co ckopocThio V=20 km/4. Ecnu BBIKITIOUNTH
TOK, TO MO€3], JIBUTasiCh PaBHO3AMEIJICHHO, OCTAHABIIMBAETCS Yepe3 BpeMs
t[120c. KakoBo yckopenue a mnoesna? Ha kakom paccTtosHun S Hazo
BBIKJIFOYUTH TOK?

108 CpoOoaHOo majgarolee TEI0 B MOCICAHION CEKYHIY IBHKCHHS
MPOXOJIUT MOJIOBUHY Bcero myTu. C Kakoil BHICOTHI MAJaeT /4 TENO U KaKOBO
BpeMs £ €T0 MaJICHU:.

109. /IBmkeHue  MaTepuaIbHOM TOYKM  3aJaHO  yYPaBHEHHEM
x[At+Be, tne A [Am/c B HO0,05m/c?. OmnpenenuTb MOMEHT BpPEMEHH, B
KOTOPBIM CKOPOCTh V' TOUKM paBHA HYJI0. HaliTu KOOpIUHATY U YCKOPECHUE B
ATOT MOMEHT.

110. C OankoHa OpocCHUJIM MSYUK BEPTUKAIHHO BBEPX C HAYaIHHOM
ckopocThio VolBm/c. Uepes ¢ 2 ¢ msauuk yman Ha 3emmo. Onpenenutsb
BBICOTY OQJIKOHA HaJ| 3eMJIEH U CKOPOCTh MAYMKa B MOMEHT yapa O 3eMJIIO.

111 JIuck pammycom 120 cM Bpaimaercs COTJIaCHO ypaBHEHHUIO [
[13— t+0,1£. Onpenenutb TaHTEHIMATIBLHOE ¢ M HOPMAJIBHOE dy U TIOJIHOE a
YCKOPEHHS TOYEK HAa OKPYKHOCTH JIMCKa 1y MOMeHTa BpemeHHu ¢ [ 10c.

111. MaxoBuk Hayajn BpalaThCid PaBHOYCKOPEHHO U 3a BpeMs ¢ 10c

JOCTUT YacTOThI BPALICHUS 711 BOOMHH‘I.OHpez[eHHTL YIJIOBOE YCKOPEHHUE
[] MaxoBUKa 1 yucio N 000pOTOB, KOTOPBIE OH CAENAI 33 3TO BPEMH.

112. Jluck BpamaeTcs C yIJIOBBIM ycKopeHuem [ [1-2pan/c2.
Ckosbko 000poTOB N clenaeT AUCK NPHU W3MEHEHUW YacTOThI BPAIICHUS OT
n;11240mun! no n,[190mun'? Halitu Bpems [1f, B T€YEHHE KOTOPOTO 3TO
IIPOM3OIILIO.

113. Slkopb »HEKTpoABUTATENA, UMEIOLIMA YacTOTy BpallCHUS 7
[150c !, mocie BBbIKIOUEHUS ToKa, caenaB NLI1314 o60poTOB, OCTaAaHOBUIICS.
OnpenenuTs yriioBoe yCKopeHue [/ sikopsi.

114. JluneliHast cKOpOCTH V), JIeXKAIIUX HA OKPYKHOCTH paauyca R
Bpaniarouierocs aucka pasta 3m/c. Touku, pacronoKeHHbIe OJIMKe K OCH Ha
(IR 10cM, umeroT ckopocTh Vol12M/c. OmnpenenuTh 4acTOTy BpalieHUs: n
JIICKa.

115. Ilo nyre oxpyxHoctu panuycoMRI0 m aBuxkercss Touka. B
HEKOTOPBIi MOMEHT BPEMEHH HOPMaJIbHOE yCKOpeHHe a414,9 m/c%; B 3TOT
MOMEHT BEKTOPbI MTOJIHOTO U HOPMAJIBLHOTO YCKOpPEHU 00pa3yroT yroi [

[160°. HaiiTu cKOpOCTh V' M TaHT€HIMAIBHOE YCKOPEHUE d TOUKH.
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116. [uck paaumycom 710 cMm, HAXOJUBIIMICS B COCTOSIHUU TOKOS,
Hayaj BpaIlaThCsl C TOCTOSHHBIM YTJOBBIM YyckopeHue! 0,5pan/c?. Haiitu
TaHTCHIMAIbHOE d U HOPMAIBHOE ap, W TIOJIHOE a YCKOPEHHS TOYEK,
JeXalMX Ha OKPY)KHOCTHU JIMCKA, B KOHIIE BTOPOM CEKYHJZbl MOCJE Haydala
JIBH)KCHUSL.

117. Ha  umnuHAp, KOTOPBIA  MOXET  BpAIIAThCs  OKOJIO
TOPU30HTAIBHON OCH, HAMOTaHa HUTh. K KOHIly HUTH OpPUBS3AIHN TPY3UK U
MPEJOCTABUIIA €My BO3MOXHOCTh OIyCKaThCsA. [[BUTasich paBHOYCKOPEHHO,
rpy3uk 3a Bpemsa ¢[Bc omyctwics Ha A [1,5M. Omnpexaenure yrioBoe
YCKOpEHHE LIWJIMHIPA, €CIIU ero paauyc rll4cum.

118. Teno OpolileHO TOPU3OHTAIBLHO CO CKOpocThio Vill5m/c. Tlpe-
HeOperasi CONPOTUBICHHEM BO3JyXa, ONPEICIUTh PAAUYC KPUBHU3HBI
TPAEeKTOPHH TeJIa yepes ¢[2c¢ nmocie Hayana IBUKEHUS.

119. Touka ABWXKETCS MO KPUBOW C MOCTOSTHHBIM TaHTE€HIIMAJIbHBIM
yckopenueM a_0,5m/c2. OnpenenuTh MOJTHOE YCKOPEHHWE @ TOYKH Ha
y4acTKe KPHUBOU C paJMyCcOM KPUBH3HbI R=3M, €cliM TOYKa JIBMXKETCS Ha
ATOM y4acTKe CO CKOPOCThIO VI 12Mm/c.

121. [lna cxaTus OpyXuHBI HAa X;[11 CM HYXHO NPHIOXKUTH CHUIY
FT10H. Kakyio paboTy 4 HYXHO COBEpIIHTb, YTOOBI CXKaTh MPYKUHY HA
X210 cm, eciiu cuiia TpONOPLUHUOHATIbHA CHKATHUIO?

122. OnpenenuTh BO CKOJBKO pa3 CHJIa MNPUTSIHKEHHUS Ha 3emliie
OoJibllle CUJIBI MMPUTSDKEHUST Ha Mapce, eciu paguyc Mapca cocrasiser 0,53
panuyca 3emiu, a Macca Mapca — 0,1 Imaccsl 3emiin.

123. Kocmuueckas pakera jietuT Ha JIyHy. B kakoil Touke mpsMon,
COCeUHSIONIECH 1eHTphl Macc JIyHbl u 3emin, pakera OyAeT MPUTATHUBATHCS
3emueit u JIyHOU ¢ OIMHAKOBOW CHUIION.

124.Paqnyc mmanersl paBeH 100 kM, cpeaHsis IUIOTHOCTH [
BELIECTBAa IUIaHEeThl paBHa 3r/cm’. OmnpenenuTh BTOPYI0 KOCMHYECKYIO
CKOPOCTb V> y HOBEPXHOCTH 3TOM IJIAHETHI.

125. Kakyto Haj0 COBEpIIUTH paboTy A, YTOOBI MPYKUHY KECTKOCTHIO

k1800 H/m, cxxaryro Ha x[16 cM, TOTIOTHUTENHHO CKaTh Ha [1x[18 cM.

126. OnpenenuTh JKECTKOCTb Kk CHUCTEMBI JIByX TIPYXKHH TIpH

MIOCJICIOBATEIbHOM U TapajlUIeIbHOM HMX COCIMHCHHH. JKECTKOCTh MPY>KHH
k102 xH/m u k216 kH/m.

127. Omnpenenuth BBICOTY, Ha KOTOPOW YCKOpEHHE CBOOOIHOTO
nageHust cocraBisieT 25% OT YCKOpeHHs CBOOOAHOTO TMajJeHus Ha
MMOBEPXHOCTHU 3€MIIH.

128. Omnpenenutsb paborty, KOTOPYIO COBEpILAT CHJIBI
IPaBUTALMOHHOTO TOJNS 3eMJIM, €CiIM Telno Maccol mlllkr ymaaer Ha
MOBEPXHOCTh 3EMJIM C BBICOTHI, paBHOW paauycy 3emun. Panmyc 3emun u
yCKOpEHHE CBOOOIHOTO MaJIEHUs g Ha €€ TOBEPXHOCTH CUUTATh U3BECTHBIM.

129. JIe mnpyxunbsl xectkocthio ki [0,3kH/M u k, [10,8xkH/m

COEIUHEHBI MocienoBareabHo. OnpeaenuTb abCOoMOTHYIO0 IehOopMalrio X|
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nepBOM NPy KHUHBI, €CIM BTOpast neopMupoBana Ha X, [ 1,5¢cMm.

130. Onpenenuth  pabOTy  PaCTSHKEHHS  JIByX  COCIMHEHHBIX
MOCJeA0BaTEILHO NPYXKUH KecTkocTsamMu k| /400H/Mm u kJ11250H/M, ecnu
nepBasi Ipy>KMHa PacTSHYJIAch IPHU 3TOM Ha X/2¢M.

131. Ilpu ropu3oHTAILHOM MOJETE CO CKOPOCTHIO V[ 250M/c cHapsn
maccoil mlI8kr paszopBanics Ha naBe yactu. OpHa 4acTh maccol milOKr
nojiyunsia ckopoctb V; [1400M/c B HampaBlieHMHM TIOJIeTa  CHapsja.
OrnpenenuTb CKOPOCTbh BTOPOM YaCTH CHapsia.

132. Opynaue, XeCTKO CKpEIUIeHHOE Ha miaTdopMe, MPOU3BOIUT BbI-
CTpesl BAOJb TMOJOTHA >Keyne3HoW mgoporn mona yrioM[/[30° k nuHUU
ropuszonTa. OnpenenuTs CKOpPOCTh V) oTKata miaTGOpMbl, €CIu CHapsa
BBUIETAET CO CKOpOCThi0 V> [480M/c. Macca mmargopMmbel ¢ opyaueM u
cHapsiiamu m 18T, Macca cHapsiga m; 60kr.

133. Cuapsn, nereBmmii co ckopocthio M 400M/c B BepXHEH TOYKe
TPACKTOPUM pA30pBAJICS HA [JBAa OCKOJIKAa. MEHbIIMM OCKOJOK, Macca
kotoporo coctaisieT 40% oT Macchl cCHapsiaa, MOJETEN B MPOTUBOIOJIOKHOM
HampaBlIeHUM Co ckopocteio Vi[1150m/c. Omnpememuts cxopocts V>
OOJIBIIET0 OCKOJIKA.

134. Ha ckoibpko nepeMecTUTCsl OTHOCUTENbHO Oepera JIoJKa JUTMHOU

[[03,5M u maccort m[R00KT, ecnu CTOSIIMK Ha KOpME YeJIOBEK Maccoit
m[ BOKT mepeMecTUTCSl Ha HOC JIOJKU?

135. Ha mosy cTOWT TeleKKa B BUJE JJIMHHOW JOCKU, CHAOXKEHHas
JISTKMMH KoJjiecaMH. Ha omHOM KOHIIE CTOMT 4deiaoBeK. Macca ero m))60kr,
macca A0cku my 20kr. C Kakoil CKOpPOCTbIO (OTHOCUTENBHO Moja) Oyaer
JIBUTAThCS TEJIEXKKa, €CIM YeJOBEK MOMAET BIOJb HEE CO CKOPOCTHIO
(otHOCHTEIRHO AOCKH) V [ 1m/c.

136. KonbkoOexel, CTOsI Ha KOHbKax Ha JbAy, OpocaeT KaMmeHb
Maccoir mjJ2,5kr mox yriaom[B0° Kk Topu3oHTY co ckopocThio V[110m/c.
KakoBa Oyaer ckopocth V, IBUXKEHUS KOHBKOOEXKIA, €CIM €ro Macca mo
[160kr?

137. Illap maccoit m{110kr, OABWKYIIHICS CO CKOpOCThIO Vildm/c,
CTaJI- KMUBAETCS C IIAPOM MacCoW my[ 14Kr, CKOpOCTh V> KoTtoporo pasHa 12
M/c. CumnTas yaap mpsSMbIM, HEYNPYTUM, HAWUTH CKOPOCTH # IIApPOB IOCIE
yJaapa B IBYX ciyuasx:l) manblii map HaroHsier 0oJbIIoi map, JBUKYIIHICS
B TOM JK€ HaIlpaBJICHUU;2) MAPhI ABUKYTCS HABCTPEUY JPYT APYTY.

138. Ilnardopma ¢ neckom obmeit mMaccoit M 2T cTouT Ha pebcax
Ha TOPU3OHTAJHLHOM Y4YacTKe IyTH. B Tecok momamaer cHapsij Maccou
m[8Kkr u 3acTpeBaeT B HeM. [IpeneOperas TpeHHEM, ONpPEACIUTh, C KaKOU
CKOpPOCTBIO OyneT nBUTathcs IIaTopMa, €Cid B MOMEHT TIOTaJaHus
cKopocTh cHapsaa V450m/c, a ee HanpaBlieHUE — CBEPXY BHHU3 O] YTJIOM
[11J30°K TOpHU30HTY.

139. Yenmomek maccoit m| |70kr, 6erymmii co cKOpocThio Vil9xm/4,
JIOTOHSIET TEJIeKKY mMaccoil my 190Kr, NBMKYUIMICS CO CKOPOCTHIO
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V,[B,6kM/4, n BckakuBaeT Ha Hee. C KakoW CKOPOCTBIO CTAHET JBUTAThCA
TeNekKa ¢ 4esoBekoM. C KakoW CKOPOCTBbIO CTaHET JIBUTAThCSl TEJICKKA C
YeJI0BEKOM, €CJIM YEJIOBEK JI0 MPhIKKa O0eKajl Ha BCTPEUy TEJIEKKE.

140. Jloakxa nmuuou /[ BMm m maccoit m [120Kr CTOUT CIIOKOMHO HA
Bojie. Ha HOcy um kopme Haxonarcs aBa peibaka maccamu m [ 60Kkr ©
my[190kr. Ha CKOJIbKO CABUHETCS OTHOCHUTENIBHO BOJIbI, €CIH PbIOAKH
MOMEHSFOTCS MECTAMH.

141. C xakoil HaMMEHbIIEH BBICOTHI /1 JIOJXKEH HayaTh CKATHIBATHCS
akpoOaT Ha Beyocuriene (He paboTas Horamu), 4TOOBI MpoexaTh MO JO-
pOXKKe, uMeroniell GpopMy «MepTBOM NETIH» paanycoM R=4Mm, U HE OTo-
pBaThCA OT JOPOKKHU B BepXHer Touke netiin? TpenueM npeHedpeub.

142. Haiitu paboty A moabeMa Tpy3a MO HAKJIOHHOW IIJIOCKOCTH
mHOM [12M, ecnu Macca rpy3a passHa [ 100xr, yron HakimoHa l30e,
koa¢¢unment tpenus 10,1 u rpy3 ABHKeETCS ¢ yckopeHueM a 1m/c2.

143. Snpo aroma pacnagaeTrcs Ha JiBa Ockoyika Maccamu m[]1,60]
105 kr u my[2,4 [ 10-%kr. OnpenenuTb KWHETUYECKYIO SHEPTUIo 1, BTOPOTo
OCKOJIKA, €CJIM KHHETHUYECKasi 3Heprus 7| MepBoro ockoyka pasHa 18H/x.

144. Ilpu BbICcTpesie U3 opyausi CHapsg maccod m;=10kr mosydaer
kuHeTnueckyto sHepruto 71 1,8M/Ix. OnpenenuTs KUHETUUECKYIO YHEPTHUIO
T, cTBOJIa OpyAMsI BCIAEACTBUE OTJA4YM, €CIIM Macca m, CTBOJIA OPYIUsl paBHA
600kr.

145. KonpkoOexelr, cToss Ha by, OpOCHIJI BIEpeNl THUPI Maccoi
m[ 5 Kr W BCIENCTBHE OTAAYMd OTKATHJICS HAa3ajJ CO CKOpPOoCcThio Villwm/c.
Omnpenenuth paboTy A, COBEpPIICHHYI0 KOHBKOOEXKIIEM MPU OpOCAaHUU THPH,
eciu ero macca m; 60kr.

146. Ilox neiictBueM cuibl FI1400H, HampaBieHHON BEPTHUKAIBHO
BBEpX, Ipy3 Maccod m [J20kr noxHiar Ha BbicoTy 4 [115m. Kakoi
MOTEHITMANBHONU dHeprueil [/ Oymer obOmamate momHsAThIM Tpy3? Kakyro
paboty 4 coBepmut cuna F.

147. Kameniek CKOJB3UT C HAMBBICIIEH TOYKU KyIOJa, UMEIOIIETO
dbopmy mosycheprl. Kakyro ayry [ omumer kaMemiek, Mpekae 4em
OTOPBETCS OT MOBEPXHOCTHU Kynona? TpenueM npeHeOpeyb.

148. Ilox neiicTBHEM MOCTOSHHOM CHJIbI /7 BaroHeTKa IMpOILIa MyTh
s[5m u mpuoOpena ckopocts V' [2m/c. Onpenenuts paboty A CHIIbI, €Cliu
Macca BaroHeTku paBHa 400 kr u koapdunueHT Tperus pases f10,01.

149. MarepuanbHas TOYKa Maccoil m [I2kr jABuranach MOJ
JEHUCTBUEM HEKOTOPOW CHJIBI COrJIacHO ypaBHeHUto x14+Bt+Cr+D#f, rae
AUO10m; B O-2wm/c; C Olm/c?, D [1-0,2m/c?. Haitu MOImHOCTE N,
3aTpayMBaeMyo Ha JBUKEHUE TOUYKH, B MOMEHT BpEMEHHU ¢[2c.

150. B Oamnuctuueckuid MasTHUK Maccod M Skr momana Imysst
Maccor ml10r u 3acTpsyia B HeM. HallTu CKOpOCThH!IyJu, €Clu MasiTHUK,
OTKJIOHUBILIKCH MOCJIE yAapa, MOAHsUICS Ha BICOTY /4 10cM.

151. Ilo xacaTenbHOM K LIKWMBY B BUJIE JMCKa AUaMeTpoMm D[ T5cM u
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maccoit m[]40kr npunoxena cuna FJ 1kH. OnpenenuTs yriioBoe yCKOpEHHE
] m 4actoTy BpallleHHs n MaxoBUKa yepes Bpems ¢ 10c [Mociie Havana
NEUCTBUS CUJIbI, €CJIA PAAUYC IIKKBA ¥ paBeH 12cMm.

152. MaxoBuK B BUJE CILIOIIHOTO JUCKA, MOMEHT HHEPIIUU KOTOPOTO
JU150kr 2, Bpamiaercs ¢ yactoto n [24006/muH. Yepes t[JIMuH mocie
Hayasa JAEHUCTBUS CUJI TOPMOKEHHUSI OH OCTaHOBHIICS. OnpeaenuTs MOMEHT M
CUJI TOPMOXEHHUS M 4YUCIO OOOpPOTOB OT Hadalla TOPMOXKEHHS 10 IMOJIHOU
OCTaHOBKH.

153. K o6ony xoneca pamuycom R=0,5M u wmaccoit mlI50kr
npuiokeHa kacatenbHas cuia FLU98,1H. Haiitu yriosoe yckopenue [
Kojeca. Yepes kakoe BpeMs f MOCJe Hayayia JACHCTBUS CHIIBI KoJieco Oyner
uMeTb  4actoty BpameHuss n [1100c'? Koneco cuutath 0JHOPOIHBIM
muckoM. TpeHuem npeHeopeys.

154. Ha o6ox maxoBuka auamerpom DLI75¢cM HamoOTaH HIHYp, K
KOHIly KOTOpPOro MpHUBsA3aH rpy3 Maccod mll2kxr. Onpenenuts MOMEHT
nHepuun J MaXxOBHUKa, €CJIM OH, BPaIllasiCh PABHOYCKOPEHHO MO JEHCTBUEM
CHJIBI TSDKECTH Tpy3a, 3a Bpems f[]3c mpuoOpen yrioByr CKOpocTh L
[19pan/c.

155. Ha ogHOpoAHBIN CIUIONIHONW UWJIMHAPUYECKUN Ball PaguycoM
R[0,5M HamoTaHa jerkasi HUTh, K KOHILy KOTOPOW MPUKPEIUIEH TPy3 Maccou

mBkr. T'pys, pasMaTbiBas HHTh, OIyCKAaeTCs ¢ ycKopeHmeM dl1,96m/c2.
OnpenenuTs MOMEHT UHEPLIUU Bajia.

156. Onpenenuth MOMEHT CWIbl M, KOTOpPBIM HEOOXOIUMO
NPWIOKUTE K OJIOKY, BpamawmeMmycs ¢ 4dactotod nlll12c!, 4roObl OH
OCTaHOBUJICA B TeueHue BpemeHult [8c. duamerp Osoka D[130cMm. Maccy
0s10ka m [6KT cYUTATh PABHOMEPHO pacIpeeeHHOM o 0001y .

157. Huth c npuBsi3aHHBIMU K €€ KOHIIAM rpy3amu maccamu mi [150r
u my 60r nepeknHyTa dyepe3 010k aguamerpoM X ¥cMm. OnpenenuTb MOMEHT
uHepuu J 0J10Ka, eciau Mo JeUCTBUEM CHIIBI TSKECTH TPYy30B OH MOJIYYHII
yrioBoe yckopenue [1]5pan/c2.

158. CrepxeHb BpamaeTcsi BOKPYTr OCH, IPOXOASIIEH Yepe3 ero cepe-
IUHY, corylacHO ypaBHeHMto [ [12#+0,2£.0npenenuTs Bpallaromiii MOMEHT
M, nedicTByIONIEH HA CTEPKEHBb Yepe3 BpeMs {2 ¢ mocie Havalla BpalllCHHUS,
€ClIi MOMEHT nHepiuu crepxkHs J10,048 kr M2l

159. K 0601y OZHOPOTHOTO CIUIONIHOTO JucKa paaumycoMm R10,5M
MpUIOKEHA MOCTOsIHHAs KacaTenbHast cuna F=200H. [Ipu Bpaimenun nucka
Ha Hero aeuctByer MoMeHT cui TpeHusa MLUI2HLIm. Onpenenuts Maccy
JINCKA, €CJIM W3BECTHO, YTO €ro YrioBOE€ YCKOPEHHUE MOCTOSHHO U PaBHO
14pan/c2.

160. Ha OapabGan pamuycom R[I150cM HaMOTaH WIHYp, K KOHILY
KOTOpOro mnpuBsizaH rpy3 maccod ml]10kr. HalitTu MoMeHT uHepuuun J
OapabaHa, ecliid U3BECTHO, YTO IPy3 OIMMyCKaeTCs ¢ yckopeHueM a 2,04m/c2.

161. Ha xparo mnatdopMbl B BHAE [AHCKA, BPALIAIOUIETOCS IIO
MHEPLUHUH BOKPYT BEPTUKAIBHON OCH C YaCTOTOW #;[8MUH!, CTOUT YEIOBEK

14



maccoi m[7Okr. Korzna yenoBek mepenien B LEHTP IUIaT()OpMBI, OHA cTaja
Bpamarbcs ¢ 4dactoton np[/10mun'. OmnpeaenuTs Maccy m, IIaT(GOpMBI.
MOMEHT MHEpIIUH YEJIOBEKA PACCUMTHIBATh KaK JIJIsl MATEpUAJIbHON TOUKHU.

162. T'opusonTanbHas miaargopma maccoil m[25kr u panmycom
R[B80cM Bpamaercs ¢ vactotod n[Omun'. B uenrtpe miargopmsl cToUT
YeJOBEK W JCPXKHUT B PACCTaBICHHBIX pykax rupu. Cuutas muatdopmy
JAUCKOM, OTpPEACIUTh YacTOTy BpalleHUS TIIaTGOPMBI, €CIM  YENOBEK,
ONYCTUB PYKH, YMEHBIIUT CBOM MOMEHT HHepiuu ot J; [3,5xrJ M2 mo
JleKl“ MP.

163. Ha xparo HemoABIXKHOM TuaTopMbl MOTYIIEH BpaliaTbes
BOKPYT BEpPTHKaJbHOM OCH CTOMT 4esloBeK Maccod m[160kr. [{nametp
mwiargopmsl D10,8m, macca m;[J6kr. C Kakoi yriaoBod CKOPOCThIO LI
HAYHET BpallaTbes iatdopma, eciu YeloBeK MOoMMaeT JETAIU Ha Hero
M4 maccod m[]0,5kr? Tpaekropus Msiua TOPU30HTAIIbHA U IPOXOJUT HA
paccrostauu »[10,4M ot ocu tutardopmel. CkopocTs Msua VI5Swm/c.

164. Yenosek, ctoAmmii Ha ckambe JKYyKOBCKOIO, IEPKUT B pyKax
CTEpKeHb IIUHOW [12,5M m maccoil m[8Kr, pacmoyIOKEHHBIM BEPTUKATHHO
BJIOJIb OCH BpallleHHUs CKaMeHKH. DTa cucTeMa (CKaMbsl M YEJIOBEK) oOJiagaeT
momenTom muepuuu J110kr{M2 u Bpamaercs ¢ uwactotoi ni)12mmm-l.
Onpenenure 4acTOTy #) BpAILLEHUS CHUCTEM, €CIU CTEPKEHb MOBEPHYT B
TOPU30HTAJIBHOE MTOJIOKEHUE.

165. Ilnatdopma, wumeromas ¢GopMy CIUIONIHOTO  OJHOPOIHOTO
JIUCKA, MOKET BpallaThCs 0 MHEPLIMM BOKPYT HEMOJBUKHON BEPTUKAIBHON
ocu. Ha kpato nminaTgopMbl CTOUT YEJIOBEK, Macca KOTOPOro B 3 pa3a MEHbIIIE
Macchl iatdopmbl. OnpenenanTe, Kak U BO CKOJIbKO pa3 U3MEHUTCS yrioBast
CKOPOCTh BpallleHUs! MIaT(GOpMbl, €CIIM YEIOBEK MeperaeT OiMKe K LEHTPY
Ha PACcCTOSHHE, PABHOE MOJOBUHE pajinyca MiaaT(opMBbl.

166. MaxoBuk B BHuzae aucka maccoi nil80kr m pagmycom R130cm
HaxXOAUTCS B COCTOSHUU TMOKosl. Kakyio paboTy A; HYXHO COBEpIIUTH
MaxoBuKy 4dactoty nl[110c!. Kakyro paboty 4, mpuuuioch Obl COBEPIIHTH,
ecin Obl MpU TOM K€ Macce JUCK MMEN MEHBIIYI0 TOJIIKMHY, HO BIBOE
OomBITIHNiT paguyc.

167. Koneco paauycom R[130cm u maccoit m[I3kr ckatbiBaeTcst 6e3
TpPEHHsI 10 HAKJIOHHOW IJIOCKOCTH AJIMHOW / 5 M W yrioM HakjoHd 25
OnpenenuTe MOMEHT HMHEPLMH KOJEca, €CIH €ro CKOPOCTh V B KOHILE
JIBHOKEHUS cocTaBisia 4,6m/c.

168. Ilnardpopma B Bume aumcka paguycom R [I,5M u Maccoii
m;180kr Bpamaercss Mo MHEPUHUH OKOJO BEPTHKAJIBHOM OCH C 4YacCTOTOM
ni[10mun-!. B ieHTpe miaaTdhopMbl CTOUT YesIoBeK Maccou mj 60kr. Kakyto
JMHEHHYI0 CKOPOCTh OTHOCUTENIBHO 10JIa MOMEIIEHUs Oy/IeT UMETh YEIIOBEK,
€CJIM OH MepeuaeT Ha Kpal 1aaTdopMbl?

169. T'opuzonTtanbHas mmiatgopma Maccour m;l!150kr BparaeTcs
BOKPYT' BEpTUKAJIbHOW OCH, MPOXOJAILICH depe3 LEeHTp IIaTGopMbl, ¢
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yactotod nl 8mun'. YemnoBek maccoil my[7OKr CTOUT mpU 3TOM Ha Kparo
maTdopmbl. C KakoW YrioBOW CKOPOCTbIO HAYHET Bpamiathes Imiatdopma,
€CIM 4eJIOBEK Impeiner ot kpas miuathopmbl K ee weHtpy? Cuurtartb
m1aThopMy KpPYIJIbIM OJHOPOIHBIM JUCKOM, a YEJIOBEKa — MaTepHalbHOU
TOYKOHU.

170. Crepxenp pmuuoit [ [1,5M wu wmaccoit m [10kr Moxer
BpAILIATHCS BOKPYT HEIMOJABHKHOM OCH, IMPOXOIAIIECH 4Yepe3 BEPXHUU KOHEL
cTepxHs. B cepeanny crtepxkHs ynmapsieT mynst maccoit mg)10r, metsamas B
TOPU30HTAJILHOM HaIpaBlIEeHUU CO CKOpocThio V{1500M/c, m 3acTpeBaeT B
cTepkHe. Ha kakoil yroiyl OTKJIOHUTCS CTEPKEHb Mocie yaapa?

171. lapuk maccoit m=60 r konebnercs ¢ mepuonom 7=2 c. B
HaYaJIbHBI MOMEHT BPEMEHHU cMelleHue mapuka x()=4,0 cM u oH obnagaer
sHepruen £ =0,02 /[x. 3anucaTe ypaBHEHUE TPOCTOIO TAPMOHUYECKOTO
Koje0aHus IapuKa U 3aKOH M3MEHEHUS BO3BpAIIAIONIeH CHIIbI C TEYCHHEM
BPEMEHHU.

172. CknaapiBaloTcs 1Ba KoJieOaHHsSI OAMHAKOBOTO HAMpPaBIICHUS U
OJIMHAKOBOTO TIepuoa: x1=A1sin o]t u x2=A2sin w2(t+7), rne A1 =A2=3

cM, o1=w2=mnc-1, =05 c. OnpenenuTh aMIUIATYAY A ¥ HadadbHYIO (Ba3y ¢()
pesyapTupytomero kosiebanus. Hamucate ero ypasHenue. Iloctpouts
BEKTOPHYIO AUArpaMmy Jjisi MoMeHTa BpeMenu ¢ =0, 1.

173. Touka  y4acTByeT OJHOBPEMEHHO B  JBYX  B3aUMHO
NEPHEHANKYJISIPHBIX KOJEOAHUSX, YpaBHEHUS KOTOpPHIX x=A;sinmit u
y=Ascosmt, tme A;=8 cMm, A,=4 cMm, o=w,=2c!. Hanucarb ypaBHEHUE
TPaeKTOpUHU U OCTPOUTH ee. [lokazaTh HanpaBieHHe JBUKEHUS TOUKH.

174. Onpenenuth mnepuox 7 KojJeOaHUM  MaTeMaTHYECKOTO
MAasiTHHKA, €CJIA €ro MOAYJIb MaKCUMAJIBHOTO TiepemenieHust Ar =18 cm, u
MaKCUMaJIbHasi CKOPOCTD Dmax—16 cM/C.

175. Omnpenenuth 4acTOTy V MPOCTBIX TAPMOHHUYECKUX KOJECOAHMI
aucka paanycom R= 20 ¢cM OKOJIO TOPU3OHTAIBHON OCH, MPOXOIAIIECH yepe3
CepellMHy pajuyca AUCKa NEPIEeHIUKYJIISIPHO €T0 MTOCKOCTH.

176. Ha riaakoM ropu3oHTadIbHOM CTOJIE JISKUT map maccor M=200
I, OPUKPEIUICHHBIM K TOPU30HTAIIBHO PACIIOJIOKEHHOU JIETKOM MPYXKUHE C
xecTkocThio k =500 H/M. B map nmonagaer myns maccoir m=10 r, nersias
co ckopocteto v =300 w™/c, u 3actpeBaer B HeM. IIpeneOperas
MepeMeIleHHeM Iapa BO BpeMs yjaapa M CONPOTHBJICHHUEM BO3/yXa,
ONPENENNUTh AMIUTUTYAY A 1 niepuoa 1 kojiebaHuM 1mapa.

177. Omnpenenuth nepuof 7 MPOCThIX TaPMOHUYECKUX KOJIeOaHUM
aucka paguycoM R=40 cM OKOJIO TOPU30HTAJIBHOM OCH, IPOXOJAILEH Yepe3
o0pa3yrolyo JUCKa.

178. Touka coBepmiaeT TMPOCTbIE TapPMOHUYECKHE KOJICOAHUS,
ypaBHEHHE KOTOPBIX x=Asin [Jtrne A=5 cM, ®=2 c!. B MOMEHT BpeMmeHH,
Korja Touka oOjamana moTeHiuanbHoW sHeprued [1=0,1 Mk, Ha Hee
JercTBOBAJIA Bo3Bpalatomas cuiia =5 mH. Halit 5TOT MOMEHT BpeMEHH f.
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179. MarepuanbHas TOYKAa COBEpLIAET MPOCTbIE TapMOHHYECKHE
KoJIe0aHUs TaK, YTO B HAYaJbHBIH MOMEHT BPEMEHHU CMEILEHUE Xy = 4 cM, a
CKOpocTh Vo = 10 cm/c. OmnpenenuTs aMIIUTYQy A U HadalbHYIO (azy (o
Konebanuii, ecnu ux nepuoa 7=2 c.

180. Ha ctepxne nnauHON /=30 cM yKpeIUIEHbI J1Ba OJMHAKOBBIX
Ipy3UKa: OIMH — B CEPEANHE CTEP)KHS, APYroll — Ha OJHOM U3 €ro KOHIIOB.
CrepikeHb ¢ rpy3amMH KoJIeOJIETCSl OKOJIO TOPU3OHTAIBHONW OCH, IPOXOIIEH
yepe3 CBOOOAHBIN KOHEl CTepxHs. ONpenenuTs NPUBEACHHYIO AIUHY L U
nepuog T MpOCTBIX TapMOHUYECKUX KOJIEOAHMI IaHHOIO (PU3UYECKOTO
MasiTHUKa. Maccoil cTepkHs IpeHeOpeyb.

MOJIEKYJ/IAAPHAA ®U3UKA U TEPMO/THHAMHUKA
IIPUMEPBI PEIIIEHUA 3A/]AY

3amaun
201. OnpenenuTh KoJuuecTBa [] BEHIECTBA U YHUCIO MOJeKyn N
KHciopoaa maccoit m[10,5kr.
202. CKoOJIBKO aTOMOB COAEPKHUTCS B PTYyTH Maccod mlllr u
KoJimyecTBOM BemiecTna [ [10,2M07b.
203. Haiitu monsipHyto Maccy M u Maccy m, OOAHON MOJIEKYJIbI
IIOBAPEHHOU COJIN.

204. Omnpenenuthb Maccy m, 0JIHON MOJIEKYJIbI YTIEKUCIIOTO rasa.

205. B OGammone V0U3nm coumepxkutcs Kuciaopon Maccor ml110r.
OrnpenenuTh KOHLIEHTPAILMIO MOJIEKYJI ra3a.

206. OrnpenenuTh KOJIMYECTBA BEIIECTBA [| M 4UCIO MOJIEKYldl N
azora maccout m[]0,2kr.

207. OmnpenenuTh MOJSIpHYIO Maccy M U maccy m, OJHON MOJEKYJIbl
azota 1 okucH azota NO.

208. OmpenenutTh  KOHUEHTPALMIO 7 MOJIEKYJl  KHCIOpOAa,
Haxozsuerocsa B cocylae BMectuMocThio V121, KonmnuectBo BemecTBa [
kuciopoja pasHa 0,2 MOJb.

209. OnpenenuTh  KOJIMYECTBAa  BEIIECTBA [ BOJIOpO/A,
3aMoJHSAIOIIET0 cocyl 00beMoM K131, ecau KOHLEHTpalusi MOJIEKYI ra3a B
cocyne n(2 10'8m3.

210. CkonbKO aTOMOB COJIepIKaT ra3bl Maccoi mlr Kaxaelil: 1) renuii; 2)
YIJIEPOSI.

211. OmnpenenuTh BHYTPEHHIO 3HEPTU0 U BOIOPOAA, a TAKXKE Cpea-
HIOI0 KHHETUYECKYI0 SHEPruto <[], > MOJIEKYJIbl 3TOTO ra3a Mpu TeMrepaTrype
TT1300K, ecaun koyMyecTBO BenlecTBa [ 13Toro raza paBHo 0,5MoJ1b.

212. Onpenenuth CyYMMapHyK  KHHETUYECKYIO  dJHepruto  Ey
MOCTYNATEIbHOIO JBUXKEHUSI BCEX MOJIEKYJl T'a3a HAXOJSIIErocs U COCYJIe
BMECTUMOCTHIO V113 11 mox naBineHueM p [KbE)

213. KomwmuectBo BemiectBa renus [[11,5monb, TemmepaTypa
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TU120K. OmnpenenuTb CyMMapHyI  KHHETHYECKYI0  DHEpruro  FEy
MOCTYIATEIbLHOTO JABMXKEHHS BCEX MOJIEKYJI 3TOTO rasa.

214. MonsipHast BHyTpeHHss 3Heprust Uy HEKOTOPOro JBYXaTOMHOIO
raza paBHa 6,02x/[x/Monb. OmpenenuTs KUHETHYECKYIO SHEPruro <>
BpAIllaTeJIbHOTO JIBUXKEHUSI OJHOW MOJIEKYJIbl ATOTO rasza. ['a3 cuuTaTh
UJICaTIbHBIM.

215. Omnpenenuth CpPEAHIO KUHETUYECKYIO 3HEpruto & > omHo#
MOJIEKYJIbI BOJSIHOTO mapa npu temneparype 71500K.

216. OnpenenuTh CPEIHIO KBaAPaTUYHYIO CKOPOCTh <l gp™> MOJIEKYJIbI

rasa, 3aKJIl0UEHHOTO B COCYJl BMECTUMOCTBIO V(211 o1 AaBjIeHUEM
p[200kITa. Macca raza m [0,3r.

217. Bopopon Haxomutcs npu temmneparype 1 [B00K. Haiitu
CPEIHIOI KMHETHYECKYI0 3Hepruto < },> BpalaTeIbHOrO JBMXKEHUS OIHOU
MOJIEKYJIbI, a TAKKE 3TOr0 ra3a CyMMapHYI0 KHHETHUECKYIO SHEPIUI0 Ey BCEX
MOJIEKYJI 3TOTO T'a3a; KOJIMYECTBO BemlecTBa Bogopoaa 0,5Mob.

218. Ilpu kakoil TemnepaType CpelHss KUHeTH4eckas sHeprus < >
MOCTYIATEIBHOIO IBUYKEHUSI MOJICKYJIbI ra3a paBHa 4,14 102" J[x?

219. B a3oTe B3BELICHBI MENbYANIINE NBUIMHKH, KOTOPbIE ABUXKYTCA
TaK, KaK ecyii Obl OHM ObUIM OYEHb KPYIMHBIMH MOJEKyJIaMHu. Macca Kaxaoiu
neUTMHKA paBHa 6 10-°r, T'a3 maxommrtcs mpu temmeparype 71/400K.
OmnpeneuTh CpeIHUe KBaIpaTHUHBIE CKOPOCTH <>, a TaKkKe CpeaHHe
KMHETHYECKHE DSHEPruu <[Jnoer™ TMOCTYNMATENbHOIO JBUXKEHHUS a30Ta U
MBUTHHKH.

220. OmnpenenuTh CPEAHION KMHETUYECKYIO SHEPrUi0 <> MOCTY-
NATEJIBHOTO IBHKEHUS U <[g,> BpalIaTeIbHOIO JBUKCHHS MOJIEKYJIbI

azora npu Ttemneparype 77J1300K. OmnpenenuTh TakXe MOJHYIO
KUHETUYECKYIO SHEPTHUIO E\ MOJIEKYJIbI IPU TE€X K€ YCIOBUSIX.

221. Kakum noipkeH ObITh HAUMEHBIINNA 00bEM V OajuioHa BMELIAO-
mero maccy ml]6,4Kkr KUCIOpOJa, €Clu €ro CTEHKH IpU TeMIlepaType
¢120°C BeraepkuBaroT nasinenue p 15,7Mlla.

222. B Oamione Haxomuioch macca mill0 Kr ra3a mpu JaBICHUU
pi1l10MITa. Kakyio maccy Am rasa B3suid u3 0ajuioHa, €Cu JaBJICHHUE CTallo
paBHBIM p,=2,5MIIa? Temneparypy raza cuuTaTh HOCTOSIHHOM.

223. Haiitu m BO31yXa, 3aMOJHSIONIETO ayAUTOPHIO BEICOTON /1 [15M
u miomaaeio nojna §1200m2. JlaBnenue Bozayxa p/100klIla. Temnepatypa
nomemeHus ¢[17°C. Monsipaast macca Bo3ayxa M 0,029kr/mois.

224, Kakoe koiuduecTBa v raza Haxoautcs B Oosone MI10m3 mpu
napyienuu p96klla u remneparype ¢ 17°C?

225. B OanoHe BMECTUMOCTBIO 15 J1 HaX0IUTCA a30T MO/ AaBICHUEM
100 xIla mpu Temneparype #=27°C. Ilocme Takoro kak u3 OayioHa
BBIITYCTWJIM a30T Macco 14r, temmeparypa raza craino paBHou f#41]17°C.
Omnpenenurte AaBleHUE a30Ta, OCTABILIErocs B OaJIOHE.
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226. B cocyne BMectumocthio M10,3n1 mpu temnepatype £1290K
HaXOJIUTCA HEKOTOPHIN ra3. Ha CKOJIbKO MOHM3UTCS JaBJIEHUE ra3a B COCYy/e,

€CJIM U3 HETO U3-3a YTEUKHU BBIAAET N 1019 MOJIEKYJ1?

227. ]JlaBneHue BO3AyXa BHYTPH IIJIOTHO 3aKyHNOPEHHOH OyTbUIKK
t179C 6510 p1 100kIIa. [Ipu HarpeBanuu OyThUIKKM mpoOKa BbuieTena. [o
Kakoi TeMmepaTypbl ) Harpenud OYyThUIKY, €CIM HM3BECTHO, YTO MpoOKa

BBLJIETENIA IIPU IaBJICHUU BO3ayxa B OyThuike p [130kITa?
228. Macca m[]12r ra3a 3anumMaetr oobem V[]41 npu Temreparype

¢t11170C. Ilocne HarpeBaHus Ta3a Mpu MOCTOSHHOM JIaBJICHUH €T0 IUIOTHOCTD

CTaJI0 paBHOM [] 110,6xr/M3. JTo Kakoii TEMIIEPATYPhI £, HATPEI ras?

229. bamion V21 comepXuT yriekuciaslid ra3. JlaBieHue p rasa
paBHo 1MlIla, remneparypa 71300K. Onpenenutb Maccy m raza B 0ajioHe.

230. T'a3 nmpu temneparype 111309K nasnenue p10,7MIla umeer
wiotHocTh [R2ki/M3.  OmnpenenuTs  OTHOCUTEIBHYIO  MOJIEKYJISIPHYIO
maccy Mr raza.

231. B cocyne 1 ob6bemom V[Bn HaXxoauTcs ras3 IoJi JaBJIECHUEM
p1L0,2MIla. B cocyne 2 o6vemom V [4n HaxomuTcss TO K€ Ta3 MOJ
nasieHueM p,[ 0,1MIla. TemnepaTypsl raza B 000MX COCyIax OJMHAKOBBI.
[Ton xakum naBieHueM p OyAeT HAXOAMUTHCA Ta3, €CIU COSAHUHUTH COCYBI C
TPyOKOiA.

232. bamnon BMectuMoOcCTbiOo V112051 COIEPKUT CMECh BOAOPOJA U
azora npu temneparype 290K u paBnenum IMIla. Onpenenure maccy
BOJI0pPOJIa, €CJIM Macca cMecH paBHa 150r.

233. B 3akpbITOM coCyJle BMECTUMOCTBHIO 207 HaxoAWUTCS BOAOPOJ
Maccol 6r um remmii mMaccod 12r. Omnpepenure:l)naBieHue; 2)MOJIAPHYIO
Maccy ra3oBoi CMecH B cocyjie, eciii Temneparypa cmecu 7' 300K,

234. Ogun OGamnon oObemoM VII110a coOmEpXUT KHUCIOPOJ IO
nasiaeHueM p; Ll 1,5MIla, npyroii 6amion oobemoMm VLI 2211 cogepKuT a3ot
nox nasieHueM po 0,6MIla. Korjga 6anioHsl coelMHUIN Mexay coOoi, o0a
rasa CMelajinuch, 00pa3oBaB OJHOPOIHYIO cMech (0e3 N3MEHEHUs
Temneparypsl). Halith mapuuanbnele naBieHus p[| | U pl[] , 000X ra3oB B
CMECH U MOJIHOE JIaBJIEHUE P CMECH.

235. Cmecp Bomopona W aszora obOmed wmaccoit m[1290r mpu
temrniepatype 7=600K u naBnenum pl[2,46Mlla 3anumaer oovem }I130m.
OnpenenuTs Maccy m; BOJOPOJa U Maccy m; a3oTa.

236. B Oamnonax ob0wem Vi [20m u V> [44n comepkuTcs ras.
JlaBnenne B mepBoM Oamione pil12,4Mlla, Bo BTOopoM — pol11,6MIla.
Onpenenuthy oOIIee AaBICHUE p W TapIUaibHbie pl; W pll, TmOCHe
coeuHEHNe OaIJIOHOB, €CIIM TeMIIepaTypa raza 0cTajJoch MpeKHeH.

237. B cocyne ¢ oobemoM V[0,01m® comepKUTCS CMECh Ta30B —
azora maccod m;[17 T m Bomopoma Mmaccou mylllr — mpu Temmeparype
T=280K. Onpenenutb JaBIE€HUE p CMECH ra30B.
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238. B cocyne oObemom V [2n HaxomuTcsa wmacca my Ll6r
yriekucioro raza (CO;) u macca m; 3akucu azora (N,O) mpu Temmneparype ¢
[1127°C. HaitTu naBieHue p CMECH B COCY/IE.

239. B cocyne naxogmsatrcs Macca mjlll4r azora m macca mil9r
Bojopona mnpu Ttemmeparype ¢ 10°C u paBnenun p [JIMlIla. Haiitu
MOJISIpHYI0 Maccy M cMmecu u o0beM V cocyna.

240. B cocyne naxoautcs macca mL/10r yriekucioro raza u mMacca
my[J15r a3zora. Haittu miotHOCTh [CMecu mnpu Temneparype ¢ [(27°C wu
napyienuu p15011a.

241. Haiitu cpeqHOl0 JIMHY CBOOOJHOrO Xojaa mpobera < [ >
MOJIEKYJI BO3AyXa IMPU HOPMAJIbHBIX YCIOBUSX. J[MaMeTp MOJIEKYyJ BO3ayxa
l

10,3HM.

242, bamnon Bmectumocthio VII0n comepxuT BOAOPOA Maccoit
mUlr. Onpenenuts CpeaHIO UIMHY CBOOOAHOTO Xoja mpobera < [ >
MOJIEKYJIBI.

243. OmnpenenuTh IUVIOTHOCTh L] pa3pexeHHOro BOAOPOAA, €Clv
CpelHssl ITMHa CBOOOJHOTO Mpobdera < /> MoJeKky paBHa lcMm.

244. KaxoBa cpeanss apudmernyeckass CKOpocTb <[> Moiekynl
KHUCIIOpOJa TPU HOPMAJbHBIX YCJIOBHUSIX; €CJIM HU3BECTHO, YTO CpelHee
3HaueHHe CBOOOJHOro mpobera < / > MONEKYJbl KHCIOpOAa MPH 3TUX
ycinoBusix paBHO 100HM.

245. Haiitu cpenHio0 JUIMHY CBOOOJHOTO Xoja mpobera < [ >
MOJIEKYJI a30Ta B cocyae oobeMoM V(5n. Macca raza m [J0,5kr.

246. OrnpenenuTh CPEIHION MPOAOTKUTEILHOCTh <] > CBOOOJIHOTO
npoOera MoJIEKYJI Bo3ayxa npu Temmeparype £ 27°C u gasnenuu pl0,5kl1a.
JluameTp MOJEKy BOJOPOJa NPUHATH paBHBIM 0,28HM.

247. Haiitu cpeaHio JJIMHY CBOOOAHOTO Mmpodera < [ > MOJEKYIN
yriiekucioro raza npu temneparype £1100 °C u gaBnenmem plll13,311a.
JuameTrp MoseKkyJ yriekucioro raza [ [10,32Hm.

248. Haiitu cpenHiow JIMHY CBOOOHOTO Mpodera < / > MOJIeKyJ BO-
nopoaa nipu nasiienuu p [0,111a u temneparype 7' 100K.

249. Haiitu cpegHIO MPOJODKUTEILHOCTE < T > CBOOOJHOTO
npobera Mojekyn kuciopoga npu temneparype 171250K wu naBnenue
p00ITa.

250. HaiiTu cpenHee 4nucia0 CTOJKHOBEHHM < z > B €IMHHILY BPEMEHH
MOJIEKYJ yriieKuciaoro ra3a npu temmneparype £1100°C, ecnu cpeusis ninvuHa
cB0OOIHOTO TIpoOera 870MkMm.

251. OnpenenuTh KOJUYECTBO TEIIOTHI (), KOTOPHIE HAJO0 COOOIIUTH
kuciopony oobemom VU501 mpu ero M30XOpPHOM HarpeBaHUH, YTOOBI
JaBJICHUE ra3a NoBbICHIIOCH Ha A p[0,5MIIa?

252. Tlpu W30TEPMHUYECKOM pACUIMPEHHH a30Ta IpH TeMIlepaType
7=280K o0beM ero yBenuumiics B JBa paza. Onpeaenurth: 1)coBeplieHHYIO
MIpU pacUIMpEeHuu raza padoty A; 2) usmenenue AU BHyTpeHHeH dHepruy; 3)
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KOJIMYECTBO TEIUIOTHI (J, MoJlydeHHoe ra3omM. Macca azora m [J 0,2kr.

253. Kucnopoa wmaccoit ml[1200r 3anumaer oOwvem V1J1001 wu
Haxonutcsa noj nasinenueM pl200xlla. [Ipu HarpeBanuu ras pacummpsiercs
Ipu TMOCTOSHHOM JaBjieHuu 10 oOvema V2[B00m, a 3areM ero aBieHHUE
Bo3pociio 10 p2 [S00klla mpu HewsmenHom oOwneme. Haiitm wusmeHeHus
BHyTpeHHel sHeprun AU rasza, COBEpIICHHYIO ra3oM padoty 4 u temioty Q,

nepenannyo rasy. [loctpouts rpaduk nporuecca.

254. O6bem Bomopoaa npu u3orepmudeckoM pactmpennn (71300K)
yBenuuuics B n =3 pasa. Omnpenenuts padoTy 4, COBEpPUICHHYIO ra3oM, U
TermnoTy (J, MOJIy4YeHHY0 Ipu 3ToM. Macca m Bogopoaa pasHa 200r.

255. A3ot maccoit m[10,1kr Obu1 ©300apHO HAarpeT OT TEMIIEPATYPhI
T1[200K no temneparypsl 7>[400K. Onpenenuth paboTy A, COBEPIUICHHYIO
ra3oM, MOJIy4eHHYI0 UM Terioty O u uzMeHenuss AU BHYTpeHHEH SHepruu
a3ora.

256. Bo ckoibKO pa3 yBelIWuyuJICs O0OBbEM BOAOPOJAA, COAEPIKAIIMIMA
Koan4uecTBO BeniecTBa W 0,4M0JIb IPU U30TEPMHUUYECKOM PACHIMPEHUH, €CIIU
Npyd 3TOM ra3 noydut kosmdecTtBo TemioTrel (J=800/[k. Temmeparypa
Bonopoxaa 711300K.

257. Kakas pabGota A coBepmiaeTcsi INpUd  H30TEPMHUYECKOM
pacuIMpeHue BoJopoAa maccoil milSr, B3storo npu temmneparype 111290K,
ecyii 00beM rasza yBenuuuics B 3 paza?

258. Kakas nong W) — KOJMYECTBO TEIUIOTHI (), MPOBOAMMOIO K
UCaIbHOMY JBYXaTOMHOMY ra3y MpHu W300apHOM MPOIECCE, PACXOAYETCs Ha
yBenuueHrue AU BHYTpEHHEW SHEPTuu rasza u Kakas nois W, — Ha pabory A
pacimpeHus?

259. Omnpenenuth paboTy A, KOTOPYIO COBEpIIAET a30T, €CIU €My
OpU TMOCTOSIHHBIM JABJICHUU COOOIIMTH KOJUYEeCTBO TeraoThl (J121k/[xk.
Haittu taxxke nusmenenne AU BHyTpEHHEN SHEPruu rasa.

260. Macca mU10r kucinopoaa Haxogutcs npu gasieHuu p [1300kI1a
u temneparype ¢[110°C. Ilocne HarpeBanus npu pllconst ras 3aHsi1 00beM
V110n. HaliTu KonuecTBO TEIIOTHl (J, MOJyYEHHOE Ta30M, usMeHenue A U
BHYTpPEHHEH »JHepruu Ta3za u paboTy A, COBEpIICHHYIO Ta30M TIpH
pPaCUIMpPEHHH.

261. B pesynpTare KpyroBoro Ipolecca ra3 COBEpUIMI padoTy
A=1]Ix w mepegaJ OXJAJAUTEIIO KOJUYECTBO TeIIoThl (r [14,2][x.
OnpenenuTs K.I1.J1. 1) [UKIIA.

262. Cosepiias 3aMKHYTBI OpOLECC, a3 MOJIY4YWJ OT HarpeBaTess
KoJudecTBO TermaoThl O 4x]Ix. Onpenenuts paboTy A raza npu MpoTEeKaHUs
LUKJIA, €CIIM ero TepMudeckuil K.o.j. 9,1.

263. Wneanvubiii ra3 coBepmwn mukia KapHo, 2/3 KoiIMuecTBO
TEIWIOT ()|, TMOJY4YEHHOTO W3 HarpeBarels, OTIAaeT OXJIAJUTEIO.
Temnepatypa 7, oxmaautens paBHa 280K. Omnpenenuth temmneparypy 7i
HarpeBaTesIs.
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264. Upeanbnbiii ra3 cosepunul muka Kapno. Temmneparypa 77

HarpeBarelid B YETBIPE pas3a BbILIE TEMIIEpATyphl oxjaauTens. Kakyro momto
W KOJMYECTBO TEIUIOTHI, MOJYYEHHOTO 3a OJWH LHKJ OT HAarpeBaTelss, ras
OTAET OXJIAJUTENIO?

265. UneanbHas TemoBas MaminHa, padoTtaromas no nukity Kapho,
3a IUKJI TOJydaeT OT HarpeBatessi KojJnuecTBO TeroThl 112,512k ]Ix.

Temnepatrypa wHarpeBatens 77 (400K, Temmeparypa  XOJOJUJIbHHUKA
T,[1300K. Haiitu paboty A4, COBEpIICHHYIO MAaIlIMHOW 3a OJWH IUKJI H
KOJIMYECTBO TEIIOTHI (0>, OTAABAEMOE XOJIOAWIBHUKY 32 OJIMH LIUKJL.

266. UneanbHas TeruioBas MaminHa padotaeT no mukiay Kapno. [pu
3ToM 80%KOIMYECTBO TEIUIOTHI, MMOJIYyYaeMOE OT HarpeBaTelsl, NepenaeTcs
XOJIONWJIBHUKY. MalimHa mnojlydaeT OT HarpeBaTeis KOJIMYECTBO TEIUIOTHI
0:=6,28x]Ix. Haiitn k... m nukmna U paboty A, coBepiiaeMyro 3a OJIuH
LUKJL.

267. B mmkne KapHo ra3 moayudumna OT HarpeBareis TEIUIOTY
0:15001x u coBepmmn padoty A [100/x. Temmeparypa HarpeBaTess
T11J400K. OrifpemenaymBTesMIIepaTypy

268. T'a3, coBepmatommii 1uka KapHo, mnodydaeT TEIIIOTY
O\l 84x/Ix. Ompenenuts paboty A rasza, eciad Temmneparypa T
TEIUIO0TIaTYMKA B TPH pasa BbIIlIE€ TEMIEPATYphl 7> TEMIONPUEMHUKA.

269. Bo ckombko pa3 yBenuuutcs K.l nmukna KapHo 1pu
MOBBIIIIEHUU TemmepaTypbl TemtooTaatTunka oT 71! 380K nmo T71LJ560K.
Temneparypa remonpuemuuka 7>280K.

270. Ompenenuth paboty A, HU30TEPMUYECKOTO CXKaTUs Tasa,
coBepmiaromero 1uka Kapro, k.m.ja. xkotoporol 0,4, eciu pabota HU30TeEp-
Muyeckoro pacmmpenus 48 J1x.

271. Kakyrwo paboTy 4 Hago COBEPIIUTH, YTOOBI, BHIyBasi MBUIHHBIN
My3bIpb, YBEIUYUTH €ro AuameTp ot dy lem no dill1em? CuuraTh mporecc
N30TEPMUYECKUM.

272. Bo3nyliHbIi My3bIpeKk AMaMeTpoM d [ 2MKM HaXOAUTCA B BOJIE Y
camMoil ee MoBepXHOCTH. OnpenenuTh MIOTHOCTh [ BO3AyXa B Iy3bIPBKE,
€CJIi BO3yX HAaJ IIOBEPXHOCTBIO BOJABl HAXOAWUTCA NPU HOPMAJIbHBIX
YCIIOBHSIX.

273. Ha ckoJIBKO JaBJ€HUE p BO3/yXa BHYTPHU MBUIBHOTO ITy3bIpS
0osbie aTMOC(EpPHOTO NABICHUS pP,, €CIAH AUAMETP MBUIBHOTO ITy3bIPS
d[Smm?

274. I'muuepuH NOJHSUICS B KAaNWULIPHOM TpyOKe Ha BBICOTY
hll 20mM. Ompenenuth MOBEPXHOCTHOE HATsDKEHHWE Ll TIUIEpUHA, €CiH
nuaMeTp d KaHayia TpyOKu paBeH 1MM.

275. Boga mo KkamisM  BBITEKaeT U3 BEPTUKAIBHON TpyOKu
BHYTPEHHHUM paauycom r [Imm. Halitu pagmyc R Kaniam B MOMEHT OTpBIBA.
Kammio cumnrars chepuueckoit. Jlmamerp mIeWKH Karid B MOMEHT OTphIBa
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CUUTATh PAaBHBIM BHYTPEHHEMY JAUAMETPY TPYOKH.

276. Ha ckonpko Harpeercs Karjsl pTyTH, MOJy4YEHHas OT CIUSHUS
IBYX Karesb » [Mm kaxnaas?

277. Kakyro paboTy IPOTUB CHJI IIOBEPXHOCTHOTO HATSKEHMs HAJ0
COBEpIINTb, UYTOOBI BBIAPYTh MBUIBHBIA IMy3bIpb JauaMeTrpoM d[]14cm?
[ToBepxHOCTHOE HaTsKEHUE MBUIBHOTO My3bIps 0J043H/Mm.

278. B cocya ¢ PTYTbIO ONYIIEH OTKPBITHIA KalWJUIsIp, BHYTPEHHUN
auamerp koroporo d[Bmwm. Pa3HOCTh ypoBHEH pTyTM B COCyde H B
kanuuiape hl3,7vm. Haliti paanyc KpuBU3HbI R MEHUCKA B KallUJIISPE.

279. Ha kakyio BBICOTY MOAHMMAeTcsa OEH30J1 B Kamuuisipe,
BHYTpEHHUH nuameTp Kotoporo d Imm? CmaunBaHUE CYUTATH TOTHBIM.

280. Kanwnmisip, BHyTpeHHHMI paguyc Kotoporo 70,5MM, onylleH B
AKUAKOCTh. ONpeaenuTh Maccy KUIAKOCTH, MOJHSABLIEHCS B KallUJUIAPE, €CIIU
€ro IOBEPXHOCTHOE HaTshKeHUE paBHO 60MH/M.

S5.Kputepumn ouneHKH pacueTHO-rpaguyeckoii padoThl M
TUTOBbIE OIIUOKYU NMPH ee BbINOJTHEHUM.

Kputepuu onienku pacuetHo-rpaduyeckoil paboTh:

- OLIGHKAa «3a4TEHO0» BBICTABJsIETCS OOydarolmeMycs B TOM Clydae,
€CJIM BCE 3314/ PELICHBI, K 3a/1a4aM IPUBEACHBI TOSICHEHUS;

- OLIGHKa «HE 3a4TE€HO» CTAaBUTCA B TOM Cllydae, €CiM Kakas-Tudo
3a/laya OTCYTCTBYET WJIM NPHUBEACHBI HEIOCTATOYHBIE MOSICHEHHUS K PEUICHUIO
3a/layu.

[Ipu BbIOJIHEHUH pacyeTHO-rpaduyeckoil paboThl MO (QU3MKE YACTO
BCTPEYAIOTCS CIAEAYIOIINE OMINOKH:

1. He coGmronensl mpaBuiia 0ohopMIIEHUS pacieTHO-TpaduuecKoit paboThI.

2. He BblgepxkaHa CTPyKTypa pacueTHO-Tpauyeckoi  pabOoThI
(oTcyTcTBYeT OMOMMOrpaduuecKuil CMCOK, TCOPETUYECKAst YacTh K 3aj1a4e | T.
1.).

3. He yka3aHbl eIMHULBI U3MEPEHUS MOJTYUYEHHBIX PE3YJIbTAaTOB.

4. B 3amauye OTCYTCTBYIOT BBIBOJBI HJIM COJAEPKUMOE BBIBOJIOB K 3a/1aue
HEKOHCTPYKTHUBHBI.

5. OtcyTcTBUE rOTOBHOCTH 00YYarOUIErocs OTBEYATh HA TEOPETUUECKUE
BOITPOCHI, SIBJSIOIIMECS OCHOBOW ISl pELICHUS 3aaUH.

6. 3amaHue Ha pacyeTHO-TpaUUecKyl0 padOTy BBIIIOJIHEHO HE IO
CBOEMY BapHaHTYy.

6. Pexomenayemasi aureparypa
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OcHoBHas UTEpaTypa

Mexanuka, MoieKkyJsipHas (pu3ruka 1 OCHOBBI TEPMOJAMHAMUKH : yueOHOE mocodue
JIUIS1 BBITIOJTHEHUS J1abopaTtopHbIX padoT / B. A. Anapees [u ap.] ; moxa pen. B. B.
Camapuna. - Uebokcapsl : UIIU (p) MI'OY, 2010.

OnTrka ¥ KBaHTOBas (U3HKa : yueOHOE TTOcOOMe TSI BBITOJIHEHUS 1a00paTOPHBIX
pabot/ B. A. Aaapees [u np.] ; moxa pea. C. M. Kazakosa. - Uebokcapsl : UITU (d)
MI'OY, 2010.

CamapuH, B. B. AtomHas u sinepHas ¢pusuka : yued. mocooue st BHITOJTHCHHS
nabopatopubix pabot / B. B. Camapun. - Uebokcapsr : UITU () MI'OY, 2012.

Tpodumosna, T. Y. Kypc ¢usuku [Tekct] : yued. mocodue nmus By3os / T. U.
Tpodumosa. - 14-e uzn., crep. - M. : Akagemus, 2007. - 559 c.

HNemunuenko B. Y. ®uzuka [DnexkTponHslii pecypc] : yueonuk / B.1. Jlemuauenko,
N.B. lemuauenko. — 6-¢ uz., nepepad. u gon. — M. : UHOPA-M, 2016. — 581 c.
- Pexxum noctyma : http://znanium.com/bookread2.php?book=469821

JlonoTHUTENbHAS TUTEpaTypa
Yepros, A. I'. 3agaunuk o gusuke : yuebnoe nocodue / A. I'. Ueptos, A. A.

BopoObes. - 5-e uzn., nepepab. u gorm. - M. : Beicm. mik., 1988.

Tpodumona, T. . CoopHUK 3a/1a4 110 KypCcy (PU3UKU C PEHICHUSIMU : y4eOHOe
nocodbue mis By30B / T. U. Tpodumosa, 3. I'. [1aBnoBa. - 7-e uza., crepeoTu. - M. :
Bricmr. mk., 2006.

Xaspynsk B. I'. Kypc dbusuku [InexkrponHbIit pecypce] : yue6. mocodue / B.I'.
XappyHsk. - M.: HULL TH®PA-M, 2014. - 400 c. - Pexxum goctyna :
http://znanium.com/catalog.php?bookinfo=375844

[Tepuoarka

Hayxka 1 KuszHb[DaeKTpoHHBIN pecypc]| :HAyUHO-TIOMYJISIPHBIN KypHa / TJ1. pej.
JlozoBckas E.JI. — M.: Hayka u xu3ns, 2018. — Pexxum gocryna:
https://biblioclub.ru/index.php?page=journal red&jid=430673

Bectuuk BI'Y. Cepus 1. ®usuka. MaremaTtuka. MapopmaTika [DneKTpOHHbBIN
pecypc] :HaydyHO-TeopeTHIecKuil xxypHan / bemopycckuii rocynapcTBeHHBII
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yHUBEpCHUTET. - Pexxum noctyma: https://e.lanbook.com/journal/2495#journal name

7. Ilepevyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUOHHOMN CeTH
«HTEpHET», HEOOX0AMMBIX 1Jisl Hanucanusa PI'P

1. TIpodeccuonanpHas 6aza JaHHBIX U
HH()OPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI

WNudopmanus o npaBe COOCTBEHHOCTH
(PEKBU3UTHI IOTOBOPA)

Accoumanusi ”HXEHEpPHOT0 00pa3oBanus Poccun
http://www.ac-raee.ru/

CoBepuieHCTBOBaHHE 00pa30BaHUs 1
UH)KEHEPHOMU JIeSITeTbHOCTH BO BCEX UX
IPOSIBIICHUAX, OTHOCSIIUXCS K y4eOHOMY,
HAYYHOMY U TEXHOJIOTHYECKOMY
HAaIpaBJICHUSAM, BKIIFOUas IPOIECCHI
IpernoiaBaHusl, KOHCYJIbTUPOBAHMS,
MCCIIEIOBAHMS, Pa3padOTKH HHKEHEPHBIX
peleHui, BKIIto4Yas HeTera3oByIo 0Tpacib,
TpaHcdepa TEXHOIOTH, OKa3aHUsI IIHPOKOTO
CHEKTpa 00pa3oBaTeIbHBIX YCIYyT, 00eceueHus
CBsI3€H C 0OIIECTBEHHOCTHIO, TPOU3BOACTBOM,
HAYKOH M MHTETPallui B MEXIyHAPOIHOE
Hay4HO-00pa3oBaTeNIbHOE MPOCTPAHCTBO.
CBOOOJIHBIN IOCTYI

Hay4Has dJeKTpoHHas Onbianoreka Elibrary
http://elibrary.ru/

Hayunas snektponHas 6ubnroreka
eLIBRARY.RU - 310 kpynHeummi
poccuiickuii ”HPOPMAITMOHHO-aHATUTHYECKHU I
MOpTaN B 00JIACTH HAYKH, TEXHOJIOTHH,
MEAMIMHBI U 00pa30BaHus, COEPKaAIIHMA
pedepatsl 1 MOJHBIE TEKCTHI 6osiee 26 MITH
HayYHBIX CTaTeH W MyOIMKaIUiA, B TOM YHCIIC
AJIEKTPOHHBIE Bepcuu Oomee 5600 poccuiickux
HAyYHO-TEXHUUYECKUX JKYPHAJIOB, U3 KOTOPBIX
6onee 4800 KypHaJIOB B OTKPBITOM JIOCTYTIE
CBOOOJTHBIN TOCTYT

®enepanbHbli opTan «Poccuiickoe
oOpa3zoBaHue» [DIeKTpOHHBIN pecypc] —
http://www.edu.ru

®enepanbHbii nopran «Poccuiickoe
00pa30BaHUE» — YHUKAJIbHbBII HHTEPHET-
pecypc B cepe 00pa3oBaHUS U HAYKH.
E’xenHeBHO MyOIMKYyeT caMble aKTyaIbHbIE
HOBOCTH, aHOHCBHI COOBITHI, HHPOPMALIMOHHBIE
MaTepHalbl AJIs IUPOKOTo Kpyra YnTaTeseH.
EsxeHenenbHO Ha OpTajie pa3MerarTCs
9KCKJIFO3UBHBIE MaTepHalIbl, UHTEPBbIO C
BEAYIIMMH CIIEUAINCTAMHU — NIEIarOraMu,
IICXO0JIOTaMH, YYEHBIMH, PENOPTAKU U
AQHAJTUTHYECKUE CTaThU.

YuTaTenu noyyyaroT 10CTyN K HOpPMaTUBHO-
npaBoBoi 6a3e chepbl 00pa3oBaHUs, OHU
MOTYT MOJIb30BATHCS CAMBIMU PA3JIMYHBIMU
NOJIE3HBIMHU CEPBUCAMU — TAKUMH, KaK
OHJIAMH-TECTUPOBAHUE, ONIPOCHI IO
aKTyaJbHBIM TEMaM H T.JI.
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IMPUJIOKEHHE 1
MHUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSI POCCUICKOM ®EJIEPALIUA
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YYPEK/JEHUE
BBICLLHET'O OBPA3OBAHUS
«MOCKOBCKHWM MOJUTEXHUYECKUIA YHUBEPCHUTET»
YEBOKCAPCKUM MHCTUTYT (PUJIUAJT) MOCKOBCKOI'O HOJUTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UadopMaAIIHOHHBLIX TEXHOJOTHH, DJICKTPOIHEPTreTHKH W CHCTEM
VIIPABJEHUS

PACYHETHO-I'PAONYECKASN PABOTA
no pucuumianue «®PU3UKA»

HaumMeHoBaHue TeMBbI

Beimonnun: cryneHT  Kypca
3a049HOTO OTICJICHUS
10 HAMPABJICHUIO

®.1.0.

Hay4uHblli pyKOBOAUTEIB:

JOJKHOCTDb, 3BAHHUE

©.N.0.

OreHka

Hata «_ » 2022r.

Yebokcapsl 2022
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1. TABJINIbBI ®PUNYECKNX BEJIMUMH

Taomuna 1

OcHoeHble dmzuuecxue nocmosiHHbsvle (OKp 2JICHHble 3uauenuﬂ)

HopmanbsHoe yckopeHue cBOOOIHOTO MafcHuUs
FpaBI/ITaHI/IOHHa}I IIOCTOsIHHAasA

9,81 m/c2
6,670 10-m2/(xr(] c)

[TocTositnHas ABoraapo

6,020 1023 o g

MOJ'I?IpHaﬂ ra3oBasd ITOCTOsITHHas

8,31 Ixx/(mons] K)

CranaapTHbIH 00beM”

22,400 107 m*/MoB

N‘EQ ’;th Q0

IToctosirHas bonsMmana

1,381 102 Jx/K

* MossipHbIil 00beM UA€aTBLHOTO ra3a NPy HOPMAJIbHBIX YCIOBUSIX.

Tabmura 2

Hekomopbte acmpoHomudecKue seiuiiurnbl

Hanmenosanue

YucmoBoe 3HAUCHHE

Panuyc 3emnu

6.370 106y,

Macca 3emin

5,980 1024 v

Cpenusist I0THOCTh 3eMIN

5,520 103 kr/m3

Panunyc Connna

6.950] 105,

Macca Conana

1,981 1030 .-

Cpenusis minotHocts ConHIa

1,410 103 kr/m?

Pannyc Jlynsr 1,740 106
Macca Jlynsl 7,330 1022 -
Paccrosinue ot nenTpa 3emun 110 rieHTpa CosHia 1,490 1011
Paccrosinue ot nerTpa 3emun 110 nieHTpa JIyHbI 3,840 10z,

[epuon obpamienus JIyHbl BOKpYT 3emiu

27.3 cyr. [ 2,360 106

Ilnomnocms meepovix men

Ta0Omura 3

Ilhomnocmo >cuoxocmei

Taepmoe Teno ITnoTHOCTB, KI/M3 Taepmoe Teno ITnoTHOCTB, KI/M3
AJIIOMUHUHI 2,700 103 Menb 8,931 10°
Bapwuit 3,500 103 Hukens 8,900 10°
Bananuii 6,020 103 CsuHel 11,300 103
Bucmyr 9,801 10° Cepebpo 10,500 10°
Keneso 7,8801 10° Le3nii 1,901 10°
JIutnit 0,530 10° [uuk 7,150 10°

Ta0Omuma 4

Kunkxoctsb I1OTHOCTB, KT/M> Kunkocts IT10THOCTB, KT/M>
Benson 0,881 10° Kepocun 0,800 10°
Bona 1,000 10° Pryth 13,600 10°
['munepun 1,260 10° Cepoyriepon 1,2601 10°
KacropoBoe macio 0,900 10° Croupt 0,8001 10°

Tabnuma 5

Ilnomnocmes 2a306 (npu HOPMALHBIX YPCII08UAX)

Ta3 ITTOTHOCTB, KT/M> Ta3

ITTOTHOCTB, KT/M>

A3oT 1,25 Bo3nyx

1,29
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Apron 1,78 Iemmii 0,18
Bonopon 0,09 Kucnopon 1,43
Tabmuma 6
Koygppuyuenm nogepxnocmmnozo namsiceHus
Kunkoctsb Koadpument, MH/M JKuaxoctpb Koadpunment, MH/™m
benzon 30 MbuibHas TIIEHKA 40
Bona 72 PryTh 500
['munepun 62 Croupt 22
Tabmuma 7
I pexmuenutit ouamemp mosiekynnl
las Huametp, Hm las HuameTtp,|Hm
Aszot 0,30 Bo3nyx 0,27
Apron 0,35 I'emmii 0,19
Bonopon 0,23 Kucnopon 0,27
TabOmura 8

OmuocumenvHnvle amommuvie maccol (OKpyiennvle 3navenus) Ar

3JJE€EMECHTOB nepnozmqeacoﬁ CHCTEMBI

OnemeHT CumBoI Ar OneMeHT CumBon Ar
A3zot N 14 Mapranen Mn 55
ArOMUHAI Al 27 Mens Cu 64
Apron Ar 40 Monubnen Mo 96
bapuit Ba 137 Hatpuii Na 23
Banaauii V 60 Heon Ne 20
Bonopon H 1 Huxkens Ni 59
Boashpam w 184 OnoBo Sn 119
['ennii He 4 [InaTuHa Pt 195
Kenezo Fe 56 PryTh Hg 201
30711010 Au 197 Cepa S 32
Kanuit K 39 Cepebpo Ag 108
Kanpmuii Ca 40 Yraepon C 12
Kucnopon O 16 VYpan U 238
Maruui Mg 24 Xmop Cl 35
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