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Meroauueckue ykazaHusi pa3padoTanbl B cooTBeTCTBUU ¢ TpeboBaHusiMu ®I'OC BO no
HarnpasjaeHuio noaroToBku 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEICTBA

ABTOp CamMmcoHoB Anekcei MI/IXE[ﬁJIOBH‘I, CT.IIPCIIOAABATEIIb KaQIZCZ![QBI HH(]}O[!M&!!I/IOHHLIX

TE€XHOJIOTUH, 3JEKTPOIHEPTETUKHU U CUCTEM YIIPABJICHUS

MeTtonuueckue peKOMEeH Al 0A00PEeHBI Ha 3acelaHnu Kadeaphl

HH!I)O[!M&!!I/IOHHBIX TGXHOJ’IOFHﬁ, QJICKTPOIHCPICTUKN U CUCTCM YIIPABJICHUSA

(mpotokoit Ne 10 ot 14.05.2022 1.).



1. Heas pacyerHO-rpaduyeckoii padOTbI - BBIIBUTh 3HAHUS
CTYJIGHTOB OCHOB (DM3MKH, MPOU3BOAUTH PACUETHI, MPUBHUTH OOYYAIOIIMMCS
HABBIKA CAMOCTOSITEIbHON pabOThl C MPUMEHEHUEM MATEeMAaTHUYEeCKIUX METOJIOB.

B xone BbimonHeHUs pacyeTHO-Tpaduyeckoid paboThl 00yUarOIIUICs
JOJKEH MPOSIBUTh YMEHUE CAMOCTOSTENBHO paboTaTh ¢ y4eOHOM JIUTEepaTypoil,
IPUMEHSATh TEOPETUUECKUE 3HAHUS JJIs PELIEHUs 3a]]a4 U aHaJIu3a KOHKPETHBIX
JAHHBIX.

PacuetHo-rpaduyeckas pabora A0KHA OBITH BBHIIIOJIHEHA W TPEJICTABIIECHA
B CPOK, YCTAHOBJICHHBIN rpagukoM yueOHOTo Ipolecca.

BoinosiHeHne pacyeTHO-rpaduueckoil padOThl BKJIIOYAET CIETYIONINE
JTaIbI:

e O3HAKOMJICHHE C MPOrpaMMON AUCHUIUIMHBI «DU3nKa», METOANYECKUMU
PEKOMEHJALMSAMU IO BBINOJIHEHUIO PACYETHO-TparuuecKoil padoThI;
npopaboTka COOTBETCTBYIOILIUX pazzenos bu3uKu:

«MEXAHUKA», «MOJIEKYJIIPHAA OU3UKA 74
TEPMOJ/IMHAMHUKA» 1o pekoMeHJIOBAaHHOW ydeOHOW JHTeparype,
KOHCIICKTaM JICKIIUM;
e BBIIIOJIHEHHE PACYETOB C IPUMEHEHHEM OCBOEHHBIX METOJIOB.

3aBepiieHHas paboTa TpEACTaBISeTCS IS TPOBEPKH Ha Kadeapy
MIPETOIaBaTeNI0 B YCTAHOBIIEHHBIE Y4eOHbIM TpadukoM cpoku. Cpok MpOBEPKU
He Oosiee 5-7 mueit. [IpemomaBaTens MpoBEpsieT KaduecTBO padOThI, OTMEYAET
NOJIOXKUTENIbHBIE ~ CTOPOHBI, HENOCTAaTKW pabOThl U  OLICHUBAET  €e.
OOyuaroiuecs, He MOATOTOBHUBIIKNE PaCYETHO-TPAPUUECKYIO pabOTy, K 3a4eTy U
9K3aMEHY HE JI0IyCKaKTCS.

2. BbIOOp BapuaHTa U CTPYKTYPA pacuyeTHO-rpadu4ieckoil padoThbl

3ananus TUTSt pacdeTHO-TpaduIecKux pabor COCTaBJISIIOTCS
mperoaBareyeM, KOTOPBIM BeAeT MaHHYH MUCIHUIUIMHY, W YTBEPXKIAIOTCS
Kadeapoil.

Homep  BapumanTa  pacueTHo-rpaduyeckoil  paboTbl  BbIOMpaeTcs
oOyyaronumcs no nocieAaHeil uudpe B mudpe HoMepa 3a4eTHON KHUKKU. Tak,
Hampumep, eciu nociennss uudpa mudpa 1, To oOydarOmMICS BBIMOTHSIET
pacueTHo-rpaduueckyro paboty no Bapuanty Ne 1.

[To aTromy HOMepy u 1o Tabnuie BapuaHTOB (Tabsuua 1) HaxonATcs
3a/1a4y, KOTOPBIE JIOJKEH PELIUTh CTYIEHT.
Taomuna 1

3agaun BapuanTt

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 lel 162 163 |164 165 |l66 |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 BBINOJIHAIOTCS B TEUEHHE 1-ro cemecTpa.

[Ipy  BBINOJHEHWMH  pacyeTHO-rpapuyeckoil  paboTbl  HEOOXOIUMO
MPUACPKUBATHCS CIEAYIOIIEH CTPYKTYPHI:

 TUTYJIBHBIN JIUCT;

* BBEJICHUE;

e pacyeTHas 4acTh;

¢ 3AKJIIOUCHHE;

¢ CIIUCOK MCITOJIb30BAHHOM JINTEPATYPHI.

TuTyJabHBIH JHUCT SBISICTCS MEPBOM CTpaHUIEH pacueTHO-TpadudecKon
paboter. Ob6pasernr ero opopmieHus npuseaeH B [IpunoxxeHun.

Bo BBeeHnu coyiepkarcs oOIMe CBeACHUS O BhIojaHeHHOH padoTe (0,5-1 c).
B pacuetrHoii yacTu 0oOydwarouuiics JAOHKEH MOKa3aTh YMEHUE MPUMEHSITH
MaTEeMaTUYECKUE METOJbl PACUETOB, PACCUUTHIBATH HEOOXOIUMBIC JTaHHEIE,
JienaTh Ha UX OCHOBE apIyMEHTUPOBAHHBIE BBIBO/IbI.

VYcnoBust 3a/1a4 B paCu€THOM YaCTH JOJKHBI ObITh MPUBEEHBI TOJHOCTHIO.
Pemenue 3agau ciaeayeTr COnpoBOXKIATh Pa3BEPHYTHIMU pacue€TaMu, CChUIKAMU
Ha MaremaTuyeckue (OpMyJibl, aHAJIW30M M BBIBOJAAMHU. 3ajadyu, B KOTOPBIX
JAHbI TOJIBKO OTBETHI 0€3 MPOMEXKYTOUHBIX BBIYUCICHUN, CUHUTAIOTCS
HEpEIICHHBIMU.

Crnenyer o6patuth 0co000€ BHUMAaHHE HA BBIBOJIbI, KOTOPBIE JOJKHBI OBITh
000CHOBaHHBIMH, TMOATBEPKIATHCA MPEABAPUTEIBLHBIM aHAIU30M IU(POBOTO
Marepuala.

B 3akiouenun pacyetHo-rpaduaeckoit padbotsl (1 ¢.) B kpatkoit dopme
PE3IOMHPYIOTCS PE3yIbTaThl paOOTHI.

[Tocne 3akitOYeHUs MPUBOJUTCS CIUCOK JIUTEPATYPhI, BKIIOYAIOUIUN
TOJIBKO TE€ HWCTOYHUKH, KOTOpPhIE OBUIM MCIOJIb30BaHbl IPU BBHINIOJIHEHUU
pacyeTHO- Tpaduueckoi pabOThl U HAa KOTOPHIE MMEIOTCS CCHUIKM B TEKCTE
paboTHI.

[Ipu onucanuu TUTEPATyPHBIX UICTOUHUKOB HEOOXOIMMO yKa3aTh:

o (haMUIMKU U UHULIUAJIBI ABTOPOB,;

e HA3BaHWE KHUTHU, COOPHUKA, CTaThH;
¢ MECTO W3IAHUS;

¢ U3/1aTEIIbCTBO;







o TOJI U3JIAHUS;
¢ KOJIMYECTBO CTPAHUI] WJIM KOHKPETHbIE CTPAHUILIbI (TTOCTIEAHUE B
CJIy4yae CChUIKM Ha CTAaThIO WJIM CTATUCTUYECKUN COOPHUK).
CranmapTHblii  (opMaT ONUCAHHUS HCTOYHUKOB TIPUBEIEH B CIHCKE
JUTEPaTypBHl.

3. TpeOoBanus K 0p)OPMJICHUIO PACYETHO-TPaPuIeCKOil padoThI

[Ipu  odopmienun  pacuyeTHO-TpaduuecKol  pabOTBI  HEOOXOJIUMO
PYKOBOJICTBOBATHCS CJIEIYIONUMU TPEOOBAHUSIMHU:

1. O6bem paGotel - 5-10 cTpaHuI] TeKCTa Ha CTAHJAPTHBIX JIMCTaX
dbopmara A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HCIIOJIB30BAHUEM TEKCTOBOTO
peaakTopa Wiu BPY4YHYHO (IMCBbMEHHO), TaOJWYHOIO Mpoleccopa WU JAPYTrux
IPOrpaMMHBIX CPEACTB (pa3Mep mpudTa - 14 myHKTOB, HHTEpBa’ - 1,5).

2. CrpaHulbl JOKHBI OBITH MPOHYMEPOBaHbI M MMEThH MOJS CJIEBA U
CIIpaBa HE MEHEE 25 MM JJIsl 3aMEYaHHI TTPEINOaBaTeNsA-KOHCYIbTAHTa.

3. B TekcTe He TOKHO ObITh COKpAIIEHUH CIIOB, KpOME OOIICTPUHSTHIX.

4. Bce mpoMeXyTOUYHBIE JIaHHBIC MPOBOJMMBIX PACUE€TOB U PE3yJIbTAThl
clielyeT NMpeJICTABISATh B SBHOM BHUJIE.

5. Bce Tabnuiipl 10HKHBI UMETh CKBO3HYIO HyMepaluio. [IpuBeaeHHbie B
pabote wutocTpanuu (rpaduku, AMarpaMmbl) JOJKHBI UMETh MOAPUCYHOUHbIE
HAMHCH.

6. OmnucaHue TUTEPATyPHBIX MCTOYHUKOB BBIMOJHIETCS B COOTBETCTBUU
CO CTaHJIAPTHBIMU TPEOOBAHUSAMU, IPUBEACHHBIMU B MPEBITYIIEM pa3iee.

4. 3aiaHus M MEeTOAUYECKHE YKA3AHUSA IS BHINIOJTHEHUS PaCYeTHO-
rpaguyeckoii padoThI CTyIeHTAMHU 0YHOI (POPMBI 00yUeHH S

MexaHnuka

IloHsiTHE COCTOSAHMA B KJIACCHYECKOH MeXaHHMKe. YpPaBHEHHA
aBukeHusi: Monenmn B mexanuke. Cucrema orcuera. TpaekTopwusi, IyTh,
nepemenieHne. CKOpOCTb, YCKOpPEHHE. YTJIOBass CKOpPOCTb, YIJIOBOE
yckopeHue. CBsi3b YIVIOBBIX M JIMHEWHBIX XapaKTEPUCTHK JABUKCHHUS.
TaHreHuHaIbHOE, HOPMAJIBHOE U MTOJTHOE YCKOPEHMUS.

JAunamuka matepuaabHoil Touku: [lepBoiii 3akoH HeroTona. Macca.

Cuna. Bropoii 3akon Hetotona. Tperuit 3akon HetoToHa. Cuiibl TpeHUS

3akonbl coxpaHeHusi: VMmynbc. 3aKOH COXpaHEHUS HMITYJIbCA.
IlenTp macc. DHeprus. DnemeHTapHas padora. MomHocts. Kunetnueckas u
NOTCHIMAIbHASL JHEPIUU. 3aKOH COXPAHEHUS MEXAaHWYECKOM DSHEpPruM |
IpeBpalleHus SHepruu. AOCOIIOTHO YIIPYTHil U HEyNpyTruil yaapsl TEl.

KunemaTuka M JUHAMMKA TBepAOro Teja: MOMEHT HWHEPIIHH.



Kunernueckass sHeprusi BpailleHusi. MOMEHT CWibl. YpPaBHEHUE TUHAMUKHU
BpallaTEJIbHOIO JBW)KEHUS TBEpAOro Tena. MOMEHT HMIylbca. 3aKOH
cCOXpaHeHusi MOMeHTa wumnyibca. Jlepopmanuu  TBepaoro  Tena.
Hamnpsixenue. AOcontoTHass M OTHOCHUTENbHAsE Aedopmanmu. 3akoH ['yka.
Jlnarpamma pacTsKeHUs.

Tsarorenue. JJjieMeHTbl TeOPUM TMOJIA: 3aKOH BCEMUPHOTO
taroteHusa. 3akoHbl Kemnepa. Cuna tsxxkectu. Bec. Heecomocts. Ilone
TATOTCHHSI ¥ €TO CUJIOBAsi M DHEPreTHUECKash XapakTepucTUKU. PaboTta B mose
tarotenus. Kocmuueckue ckopoctu. HenHepumanbHble CHUCTEMBI OTCYETA.
Cuitbl MHEpLUH.

Mexannka :xuakocre: JlaBneHue. YpaBHEHUE HEPA3PHIBHOCTH.
YpaBHenne bepHyJUIM U CIEICTBHUS U3 HErO. BA3KOCTh. PexxuMbl TeUeHUA
JKUJKOCTEH. JIBHKEHHE Tell B )KUJKOCTSAX M ra3ax.

OcHoBbI penasTUBHCTKOI Mexanuku: [IpeoOpazoanust ["amumes.
MexaHW4YeCKMld ~ NPUHLWAI  OTHOCUTEIBHOCTH. [Toctynater  CTO.
[IpeoOpazoBanust JlopeHma u crneacTtBuss u3 HuUx. WHTepBan MexXIy
coObITusIMU. OCHOBHOW 3aKOH PEJSITUBUCTCKOM JTWHAMUKH MaTepHabHOU
TOYKHU. B3aUMOCBSI3b MacChl U SHEPTUMU.

Mexanudeckue koJsie0anusi: [apmMoHuYeckne KoyeOaHUS U €ro
XapakTepucTUuku. PU3NUECKUN M MaTEeMAaTHYECKUi MasTHUKU. ClOoXKeHue
rapMOHUYECKUX KoyieOaHuili ojgHoro HampasieHus. buenus. CrnoxeHue
B3aUMHO-IIEPIICHIUKYJISIPHBIX konebanuit. Duryper  Jluccaxy.
HuddepennmansHoe ypaBHEHHUE CBOOOAHBIX 3aTyXaloIIUX KoJieOaHUM.
Jlorapudmuyeckuii aexkpeMeHT 3aryxaHus. JlJoOpOoTHOCTh. ABTOKOJIEOAHUS.
JubdepennnansHoe ypaBHEHHE BBIHYKICHHBIX KosieOanuii. Pe3onanc.

Yupyrue BoJIHBI: IIponosibHblE W momepeyHble BOJIHBL. BoJHOBOE
ypaBHeHue. PaszoBas W TrpynmnoBas CKopocTH. HWHTepdepeHIus BOJIH.
Crosiune BoJIHBI. 3BYKOBbIE BOJHBIL. DD dekT Jonnepa B akyCcTHKE.

MouJekyasipHast GU3UKa U TEPMOTUHAMHUKA

MovJiekyJISIpHO-KUHETHYeCKas Teopus (MKT) ra3os,
cratuctudeckass ¢u3uka: CTaTUCTHUYECKUA U TEPMOIUHAMHUYECKUUI
MeTOAbl ucciieoBanusi. ONBITHBIE 3aKOHBI HWJACAIBHOTO ras3a. YpaBHEHUE
COCTOsIHMS UjeanbHoro raza. OcHoBHoe ypaBHenne MKT naeanbHbIX ra3osB.
3akoH MakcBemia O pacHpeleNieHud MOJIEKYJd WICalbHOTO rasa Io
CKopocTsIM u J3HeprusiM. bapomerpuueckass Qopmyna. Pacnpenenenue
bonbsumana.

JJleMeHTbl HEPABHOBECHOW TepMoauHaMuku: CpeaHee YHCIo
CTOJIKHOBEHHMI W CpPEIHssl JUIMHA CBOOOJHOro mpobera mMosiekyina. OmbITHOE
obocnoBanue MKT  (bpoyHoBckoe  aBwxkenue, onbiT  IllTepHa).
TemnonpoBoauocts. Auddysusa. Buyrpennee tpenue (BSI3KOCTb).

IlepBoe Hayano TepMoaguMHAMHUKHU: Ywucio cremneHeil CBOOOBI
MOJIEKYJIbI. 3aKOH PaBHOMEPHOTO PACTPEIEICHHS IO CTENEHSIM CBOOOIBI
Mousiekysl. Baytpenusis sneprusi. [lepBoe Havano tepmonunamuku. Padota
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raza npu HM3MEHEHUH oObeMa. DHTanbmus. TermoeMkocTs. [lpumenenue
NEepPBOro Hayajga TEPMOJMHAMHUKH K H3OIpoleccaM. AnuadaTUUYeCKud Hu
IIOJIUTPOITHBINA MPOLIECCHI.

Bropoe u Tperbe Hauasna TepmoauHamMukHM: Kpyrosoi mporuecc
(muki). OOpaTuMble M HEOOpaTUMBIE MPOLECCHl. DHTPOMHUS CUCTEMBI, €€
CTaTUCTUYECKOE TOJKOBAHUE U CBSI3b C TEPMOJNHAMUYECKON BEPOSITHOCTHIO.
PaBenctBo HepaBeHcTBO Kitaysuyca. BTopoe Hauamo TepMOAMHAMUKH.
Tperbe Hauano tepmoauHamuiku (ypaBHenue Hepucra-Ilnanka). TemoBbie
JNBUraTenu, XoloauibHble MamuHbl. [{ukin Kapro u ero KIT/I.

PeanbHble ra3pl M kuAKOCTH: CHUIIBI U TOTEHUMAJIbHAs SHEPIUs
MEKMOJIEKYJIIPHOTO B3aMMOJECHUCTBUA. YpaBHEHHE U u30TepMbl Ban-Jlep-
Baanbca. Baytpennsis sneprus peanpHoro raza. Dddekr [[xoynsa-Tomcona.
Cxwmwxenne razoB. CpoiicTBa kuakocTted. I[loBepXHOCTHOE HaTSHKEHUE.
CBoOonmnass osHeprus. CwmauuBanme. JlaBineHwe T10J  UCKPUBICHHOMN
MMOBEPXHOCTHIO )KUAKOCTH. KanuisipHbIe sIBJICHHUS.

TeBepabie Tesa: TBepapie Tena. MOHO- M NOJMKPUCTAIUIBL. THIIBI
KpUCTaNIMYECKUX TBepAbIX Ted. Jlepekrsl B kpucramiax. Mcnapenue,
cyOnuManus, IUIaBI€HHE W KpucTaUm3auus. AMopdHbie Tena. dDa3oBble
MEPEXO0Abl IEPBOTO U BTOPOIro pojaa. JunarpamMmma coctossHuA. TpoiHas TOUKa.

METOTUYECKHE YKA3AHUA

1.  Homepa 3amau, KOTOpbIE CTYJIEHT JIOJDKEH BKIIIOUUTH B CBOIO
KOHTPOJBHYIO paboTy, OMPEAEISIOTCS MO0 TabIrIlaM BapHUaHTOB.
2. KontponbHbIe pabOTHl HAIO BHITOJHATH B IIKOJIBHOW TETPAIH,

Ha 00JI0’)KKE KOTOPON MPUBECTH CIEIYIONINE CBEACHUSA: HOMEP KOHTPOJIbHOMN
paboOThl, HAMMEHOBAaHWE JHCLUMIUIMHBI, CIEHUAIBHOCTh, KypCc H (opmy
oOydeHus, ydyeOHbIM mHdp, pamMuins U UHULUANBl CTYAEHTAa, a TaKkKe
dbamuns Beayliero npenoaaBarers.

3. VYcnoBus 3agay B KOHTPOJBHOM paboTe HAI0 MepenucaTh
MOJIHOCTBhIO 0€3 cokpamieHui. Kaxayro 3amauyy HEOOXOIMMO HaYMHATH C
HOBOM CTpaHUIIBI.

4. B KoHIE KOHTPOJIBHOHN paboTHI cleAyeT yKa3aTh YYEOHUKH WIH
y4eOHbIe MOCOOMs, KOTOPbIE HCIOJIb30BAIMCH CTYACHTOM IpPU PEIICHUU
3a/1ad.

3. KonTponeHyto paboTy Ha mNpoBEepKy cleayeT claaTth B
JIEKaHaThl CBOMX (PaKyJIBTETOB /IO Hauaja 3K3aMEHAI[MOHHON CEeCCHUHU.
6.  Ecnu xoHTpoJibHas paboTa mpu MPOBEPKE HE 3aUTE€HA, CTYJICHT

00s3aH HUCIIPaBUTh HEBEPHBIE PEIICHHUS M TNPEICTABUTH HCIPABICHHYIO
paboTy Ha TMOBTOPHYIO IPOBEPKY HENOCPEJACTBEHHO IPENOAaBATEINIO.
HcnpaBieHuss HEOOXOAUMO CIENATh B TOU ke TETPaIu.

7. CryneHT noykeH ObIThb TOTOB BO BpEMsl 3aueTa WJIM dK3aMeHa
JaTh IOSICHEHMS II0 CYILECTBY pELIEHHUs 3a7ad, BXOIAIIUX B KOHTPOJIbHBIC
paboTHI.



8.  Pemenuss 3agay crueayer CONPOBOXKIATH KPATKUMHU, HO
VCUYEPNIBIBAIOIINMY TOSCHEHUSIMHA; B TEX Cly4yasX, KOrjga 3TO, BO3MOXKHO,
clenaTh CXEMaTHYECKUU YEpPTEk WM PUCYHOK, MOSCHSIOLINNA COJIEpHKAHUE
3a/1a4H.

9. Pemarp 3amauy HeoOXoaumo B 0OImIeM, BUJE, T.C. BBIPA3UTh
HUCKOMYIO BEJIMYHMHY B OYKBEHHBIX OOO3HAYEHUSX BEIIMYWH, 3aJaHHBIX B
ycioBun 3amad. Ilpm Takom cmoco0Oe pemieHuss HE  MPOU3BOIUTCS
BBIYUCJICHUS IPOMEKYTOYHBIX BEJIMUUH.

10. Tlocne monydeHUsT CIOXKHOW pacdeTHOM (opMysbl s
MIPOBEPKH MPABUILHOCTH €€ CJIEIYET MOACTaBUTh B MPABYIO YacTh (POPMYIIbI
BMECTO CHMBOJIOB BEJIMYMH OOO3HAYEHUS EAWHHUI] OTUX  BEJIUYMH,
MPOU3ZBECTH C HHUM HEOOXOJUMbIE JEHUCTBUS W yOEIUTCS B TOM, YTO
MOJIy4YE€HHasl MPU 3TOM €IUHUIIA COOTBETCTBYET MCKOMOW BennunHe. Ecin
TAKOTr'0 COOTBETCTBUSA HET, TO ITO O3HAYAET, UTO 3a]1a4a PEIICHA HEBEPHO.

I1.  Ywucnoble 3HAYECHUS BEJIWYHUH NP IMOJCTABKE UX B PACUETHYIO
dbopmyiy crneayeT BbIpaxkaTh TOJIbKO B enunuiiax CH. B Buae uckirodeHus
JIOMyCKaeT BBIpaXKaThb B JIOOBIX, HO OJMHAKOBBIX E€IHUHMIIAX YHCIIOBHIC
3HAQYEHUSI OJHOPOJHBIX BEJIIMYMH, CTOSIIMX B YHCIHUTEIE W 3HAMEHATENe
JpoOU U UMEIOIIUE OJJMHAKOBBIE CTEIICHHU.

12. Tlpu moacTtaHoBKEe B pacueTHYIO (popMyiy, a TakkKe MPU 3aucu
OTBETAa YHUCJOBBIE 3HAYEHHS] BEIWYMH CJIEAYET 3alllChbiBaTh  Kak
MPOM3BEJICHUE JCCATUYHON JpoOM ¢ OaHON 3Hauvamew mudpor nepen
3amsATOM Ha COOTBETCTBYIOILIYIO CTENEHb Aecsatu. Hampumep, Bmecto 3520
Hago 3amucats 3,52103, Bmecto 0,00129 3anucats 1,29 108 u 1. 1.

13. Beruuciaenuss mo pacdyetHou Gopmyse HaAO MPOBOIUTH C
coOmro/leHeM TIpaBWJI  MPUONMKEHHBIX — BhruuciaeHuil. Kak mpasuio,
OKOHYATEILHBIN OTBET CIICAYET 3alUChIBATh C TPEMs 3HAYAIIUMH IUdpamu.
DTO OTHOCHUTCS K CIy4ar, KOTJAa pe3yJbTaT IOJIYYEH C NPUMEHEHUEM
KaJIbKYJIATOPA.

3apaun
101. Touka nBuramace B TedeHue ti115¢ co ckopocteio V{l5m/c, B
tedeHue £, 1 10c co ckopocteio Vo] 8m/c, u B TeueHue #;1] 6¢ co CKOPOCThIO
V320 m/c. OnipenenuTs CpeaHIO MyTEBYIO CKOPOCTh TOUKH.
102 Tpu yeTBEpPTH CBOEro MYyTH ABTOMOOWIIb MPOIIET CO CKOPOCTBHIO

V1,160 xm/4, ocrampHyro wacte — co ckopocteio V5180 km/4. Kakosa
CpeaHsIsi CKOPOCTh aBTOMOOMIISA?

103. TlepByro MOJNOBUHY MyTH TEJO ABUrajoCh CO CKOPOCThIO V12
M/c, BTOpYIO — co ckopocThio V18 m/c. Onpenenute CpeiHIOK MyTEBYIO
CKOpPOCTh <V>.

14. Benocunemuct npoexain NEepBYIO MOJOBUHY IIYTH CO CKOPOCTBIO
Vi[016 km/4, BTOpYHO TOJOBHHY IIyTH — CO CKOpPOCTBhIO V> [112 km/4.
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OnpenenuTe CPeIHIO CKOPOCTh BEJIOCUTIEAMCTA.

105, Teno magmaer c¢ BblcoThl /2L1100 M ¢ HyneBod HadaJbHOU
ckopocthio. I[IpeHeOperas CONMpOTHBIEHUEM BO3AYyXa, ONpPENEIUTE, KaKOH
IyTh MPONAET TEJO 3a MOCIEIHIO CEKYHIY MaJeHUsI.

106. 3aBHCUMOCTBH MPOWAEHHOIO TEJIOM MYTH OT BPEMEHM 3a1aETCs
ypaBHeHueM s[1A-Bt+Cr+Df (46}  BU3wm/c; CU2wm/c?;  DIO1M/c3).
Onpenenute s Tela B MHTEpBalie BpeMeHu ot t Ic no #4c:1) cpenHioro
CKOPOCTb; 2) CpellHEE YCKOPEHHE.

107. Tloe3n aBuxkercs co ckopocThio V=20 km/4. Eciii BBIKITIOUUTH
TOK, TO IO€3/], JBUTasCh PaBHO3aMEIJICHHO, OCTAHABIMBAETCS 4epe3 Bpems
t[120c. KakoBo yckopenwe a mnoe3ga? Ha kakoMm pacctosHuu S Haao
BBIKJIFOYUTH TOK?

108 CBoOoaHO mMmajaroiee TeJO B MOCIETHIO CEKYHAY IBUKEHUS
MPOXOJUT TMOJIOBUHY Bcero myTH. C Kakod BBICOTHI MaAaeT /1 TeJNO U KaKOBO
BpeMs f €ro naacHusl.

109. /IBm>keHue MaTepuaibHONM TOYKHA  3aJaHO  YpPaBHEHUEM
x[Ut+B, tne A [4m/c B H0,05m/c?. OmpenenuTh MOMEHT BpPEMEHH, B
KOTOPBIM CKOPOCTh }J TOYKM paBHA HyJr0. HaliTh KOOpIMHATY U YCKOPEHHUE B
3TOT MOMEHT.

110. C OankoHa OpocHiIM MSAYUMK BEPTHKAJIbHO BBEPX C HAYaJbHOMN
ckopoctbio Volbm/c. Yepes ¢ 2 ¢ msauuk yman Ha 3emumo. OmnpenenuTthb
BBICOTY OQJIKOHA HAJl 3eMJIeH U CKOPOCTh MsIYMKa B MOMEHT yJiapa O 3eMITIO.

111 Jluck pammycom #20 cM Bpamaercs COTNACHO yPaBHEHHIO o
U3 t+0,1£. OnpenenuTs TAaHTEHIUAIBHOE @M HOPMAJIbHOE @y U MOJHOE a
YCKOPEHHUS TOYEK Ha OKPYKHOCTH JTUCKa Juisi MOMeHTa BpemeHu 71 110c.

111. MaxoBuK Hayan BpallaTbCsi PABHOYCKOPEHHO M 3a BpeMs ¢ 10c

JIOCTUT YacTOTHI BPALLICHUS 71 OOMI/IH_I.OHpe,Z[GJII/ITB YIJIOBOE YCKOPEHHUE
] MaxoBHKa 1 4uciao N 000pOTOB, KOTOPBIE OH CAEJIAl 32 3TO BPEMSI.

112. [luck BpaimaeTcss ¢ YrIoBbIM YyckopeHueM | [1—2pan/c?.
Ckonbko 000poTOB N clenaeT AUCK MpU U3MEHEHUHU YacTOThl BPAILEHUS OT
m[1240mun! 1o n,[190mun'? Haiitu Bpemss Jt, B TE€YEHHE KOTOPOrO 3TO
POU301LLLIO.

113. SIxopb D3JIEKTPOABUTATENS, MUMEIIINI YacTOTy BpaIlEHUS H
[150c ',mocne BBIKIIOUCHHS TOKa, caenaB N[1314 oO60pOTOB, OCTaHOBHIICS.
OnpenenuTs yrioBoe yckopeHnue [ skopsi.

114. JluneliHas CKOpOCTh V), JIeXalux Ha OKPYKHOCTHU pajauyca R
Bpallaronierocs Aucka paBHa 3M/c. Touku, pacnoyioKeHHbIe OJIMKE K OCH Ha
TR0 10cM, umeroT ckopocth V>[12M/c. OnpenenuTs 4acTOTy BpalleHUsl 7
JIICKa.

115. Tlo nyre okpyxkHoctu paguycoMRI0 M nBuxkercss Touka. B
HEKOTOPBIK MOMEHT BPEMEHH HOPMAalbHOE YCKOpeHue a4 4,9 m/c?; B 3TOT

MOMEHT BEKTOPHI TIOJIHOTO ¥ HOPMAIBHOTO YCKOPEHNH 06pa3yroT yrom |
[160°. HaiiTu ckopoCTh V' M TaHT€HIIMAIbHOE YCKOPEHUE d, TOUKHU.
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116. uck paaumycom r[ 10 cm, HAXOAUBIIMICA B COCTOSIHUU IOKOS,
HayaJl BpalllaTbCs C IMOCTOSIHHBIM YIJIOBBIM Yyckopenue [0,5pan/c?. Hailitu
TAHT€HI[MAIbHOE @, U HOPMAJIbHOE @y M TOJHOE a YCKOPEHHUS TOYEK,
JeXallUX Ha OKPY>KHOCTU JMCKA, B KOHIIE BTOPOMl CEKYHJbI MOCIE Hadaja
JIBUYKEHUA.

117. Ha  nwmnuHAOp,  KOTOPBIM  MOXKET  BpAIaTbCi  OKOJIO
TOPU30HTAJIBHOM OCH, HAMOTaHa HUTh. K KOHIly HUTHU NpPUBS3aIU TPY3UK U
PEIOCTAaBUIIM €MY BO3MOXKHOCTH OITyCKaTbcs. [[BUTrasick paBHOYCKOPEHHO,
rpy3uk 3a Bpems t[Bc omyctwica Ha A ,5m. Onpepenure yriioBoe
YCKOpEHHE LIWJIMHPA, €CIU ero paauyc r4cm.

118. Teno OpomieHO rOpU3OHTAIBLHO cO cKopocThio Vi l15m/c. Ilpe-
HeOperas CONPOTUBJICHHEM BO3/AyXa, OMNPENCNIUTh pPaaAuyC KPUBU3HBI
TpPaeKTOpUHU Tejia uepes t[2¢ mocie Havana ABUKECHHUS.

119. Touka IBWKETCA IO KPUBOH C IOCTOSIHHBIM TaHI€HIMAJIbHBIM
yckopenueM a_ 0,5m/c?. OnpenenuTs MOJHOE YCKOPEHHE «a TOYKM Ha
y4aCTKE KPHUBOW C paguyCoM KpHUBH3HBI R=3M, €CIM TOYKa ABWKETCS Ha
3TOM y4JacTKe CO CKopocThio VI12Mm/c.

121. [Insa ckaTus OpyX’UHBI HA X111 CM HYXHO NPHWIOKHUTH CHUILY
Fr10H. Kakyio paboTy 4 HyXHO COBEpIIHTb, YTOOBI CXaTh MPYKUHY Ha
x>0 cM, eciii cuia TpoONoOpPIMOHAIbHA CHKATHIO?

122. Omnpenenutb BO CKOJIBKO pa3 CHJIA MPUTSHKEHUS Ha 3emiie
OoJbIIIe CUITBI IPUTSHKEHUST Ha Mapce, ecnu paguyc Mapca cocrasisier 0,53
panuyca 3emin, a macca Mapca — 0,1 1maccst 3emiu.

123. Kocmuueckas pakera netut Ha JIyHy. B kakoil Touke MpsiMOM,
coenuHsoNIe HeHTpsl Macc JIyHsl u 3emuH, paketa OyneT NPUTATUBATHCS
3emueit u JIyHOM ¢ OJMHAKOBOI CUIIOM.

124.Paguyc  mnaHetsl paBeH 100 KM, cpemHsAs IUIOTHOCTH -

BEIllECTBA IUTAHETHI paBHAa 3r/cM?. OmpenenuTh BTOPYIO KOCMHYECKYIO
CKOpOCTh V> y TOBEPXHOCTH 3TOM IJIAHETHI.

125. Kakyro Hamo coBepmuTh paboTy A, 4TOOBI MPYKUHY KECTKOCTHIO

k1800 H/m, cxxatyro Ha x[16 cM, JOTIOJHUTENBHO CKaTh Ha [|x[8 cM.

126. OmpenenuTbs KECTKOCTh Kk CHCTEMBl JABYX TPYXHUH TIpU
MOCJIEI0BATEIbHOM U TapalIeIbHOM HX cOequHEeHHH. JKECTKOCTh MPYXKUH
k2l xH/™M u k16 xH/Mm.

127. Omnpenenutb BBICOTY, Ha KOTOPOW YCKOPEHHE CBOOOIHOIO
najgeHus cocrtaBiger 25% OT YCKOpEHHs CBOOOJHOIrO TAaJeHUs Ha
MTOBEPXHOCTH 3€MIIH.

128. Omnpenenutsb pabory, KOTOPYIO coBepLiaT CHJIBI
I'PaBUTALIMOHHOTO TMOJISI 3eMJIM, €clii Telo Maccod mlllkr ymamer Ha
MOBEPXHOCTh 3€MJIM C BBICOTHI, paBHOW pamuycy 3emnu. Paanyc 3emnu u
yCKOpeHHe CBOOOAHOTO MaJIeHUs g Ha €€ MOBEPXHOCTH CUUTATh U3BECTHBIM.

129. JIee mnpyxunbl xkectkocThio ki [10,3kH/M u k [10,8xkH/m

COCAMHEHBI TOcaea0BaTeIbHO. OnpenenuTh aOCOMIOTHYIO JehOopMaIiio X;
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NEepBOU MPYy>KUHBI, €CIIK BTOpas AedopMupoBaHa Ha x,[1,5¢cm.

130. Ompenenuts  pabOTy  pacTsHKEHUS  JABYX — COCIMHEHHBIX
MOCJIeI0BAaTEIbHO NpYXUH xecTkocTsimu klL400H/M u k[1250H/M, ecnu
nepBasi Mpy>kKMHa pacTsHYJIACh MPU 3TOM Ha Xk 2CM.

131. Tlpu ropu3oHTAIBLHOM MOJIETEe CO CKOpOCThIO V'[250M/c cHapsi
Maccoit m[I8kr pazopBajncs Ha ABe yacth. OjgHa 4YacTh Maccoil miJOKr
nojiyursia ckopocth V) [1400m/c B HampaBieHUW TIOJieTa  CHapsija.
OnpeaenuTh CKOPOCTh BTOPOM YaCTH CHapsa.

132. Opynue, )XeCTKO CKpEIUIEHHOE Ha IaT(opme, MPOU3BOAMT BbI-
CTpeNl BAOJb TMOJOTHA »Keyle3HoW moporu mona yrioMml [30° x  nuHUU
ropuszonTta. OmnpenenuTs CKOPOCTh Vi oTkarta miaT@opMmbl, €CIU CHapsI
BBUIETA€T CO CKOpOCThIO V> [480M/c. Macca miargopmbel ¢ opyauem u
cHapsimamu m, [18T, macca cHapsiia m, 60Kr.

133. Cuapsn, nereBumuid co ckopocTthio M 400m/c B BepXHEW TOUKe
TPACKTOPUU pa30pPBAJICS Ha JBa OCKOJIKA. MeEHbIIMI OCKOJIOK, Macca
KoToporo coctanisieT 40% oT Macchl cHapsiia, MOJIeTeN B IPOTUBOIIOI0KHOM
HampaBieHun co ckopoctbro Vi [1150m/c.  Onpenemuts ckopocts V>
OO0JIBIIET0 OCKOJIKA.

134. Ha ckoabKO IepeMeCcTUTCS OTHOCUTEIBLHO Oepera JIoAKa JITHHOMN

[(03,5mM u maccoit m,[200kr, ecau CTOSIIUMNA HA KOPME 4YeOBEK Maccou
m;[ BOKT mepeMecTUTCsl Ha HOC JIOAKU?

135. Ha mosy cTOWT TenexkKa B BUAC JJIMHHOW JOCKH, CHaOKEHHas
Jerkumu koniecamu. Ha ogHOM KOHIIE cTOMT uenoBek. Macca ero mi)60kr,
Macca Jocku mo[ 20kr. C Kakoll CKOpPOCTBbIO (OTHOCUTEIBHO TOJia) OyaeT
JIBUTAThCSl TEJEXKa, €CIM YeJIOBeK IMOMAEeT BAOJIbL HEe CO CKOPOCTHIO

(otHOCHTENBHO Hocku) VL 1M/c.

136. KonbkoOexel, cTosi Ha KOHbKAax Ha JbAy, OpocaeT KaMeHb
maccoit m{J2,5kr mox yrioml 30° Kk TOPU30OHTY cO cKopocThio V[J10Mm/c.
KakoBa Oyzner ckopocTb V> IBHKEHHsS KOHBKOOEKIIA, €CIIM €ro macca mo
[160kr?

137. Ilap maccoit mJ10kr, ABMXYIIMNCS CO CKOpOoCcThiO Vil4m/c,
CTaj- KMBAETCs C IIapOM Maccoil m,[J4Kr, CKOPOCTh V> KOTOpOro paBHa 12
M/c. Cuutas yaap OpsIMbIM, HEYNPYTHM, HaUTH CKOPOCTh u IIAPOB MOCTE
yJapa B IBYX ciy4asix:l) mMaiblil map HaroHsieT O0JbIION Iap, IBHKYIIHICS
B TOM K€ HalpaBJICHUU;2) MIapbl ABUKYTCS HaBCTpeUy APYT APYTY.

138. Ilmardopma c neckom obmieii Mmaccoir M 2T CTOMT Ha pelibcax
Ha TOPU30HTAJIBHOM y4YacTKe IMyTH. B mecok momajgaer CHapsl Maccoi
m[8Kr u 3acTpeBaeT B HeM. [IpeHeOperas TpeHueM, OMpeAEInTh, ¢ KaKOU
CKOpOCTBbIO OyneT aBuratbcs ImiuaTtdopMa, €CiM B MOMEHT MOMaJdaHUs
ckopocTh cHapsiia Vi450Mm/c, a ee HampaBlieHUE — CBEPXY BHU3 MO YIIOM
[ J30° kK TOpU3OHTY.

139. Yenosex maccoir m[170kr, Oerymuid co ckopocTbio Vil19km/y,
JIOTOHSIET TEJIEXKKY Maccoil m, 190Kr, NBUKYIIUNACS CO CKOPOCTHIO
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V>[B,6kM/4, 1 BckakuBaeT Ha Hee. C KakOWl CKOPOCTBIO CTaHET JIBHUTAThCS
Tenexka ¢ 4yeaoBeKoM. C Kakoil CKOPOCTHIO CTAHET JBUTAThCS TEJIEKKA C
YeJIOBEKOM, €CJIM YeJIOBEK JI0 MPhhKKaA OeKall Ha BCTPEUy TEJIEKKE.

140. Jloaxa mouuoi /[ BMm m maccoil m [120Kr CTOUT CIIOKOMHO Ha
Boge. Ha Hocy m kopme HaxonsTcs aBa pbibaka maccamu m; [J60Kr u
m,[190kr. Ha CKOJbKO CIABHHETCS OTHOCHTEIIBHO BOJIbI, €CIU PHIOAKH
MOMEHSIOTCS MECTaMHU.

141. C xaxko¥l HaMMEHbIIIEH BBICOTHI / OJDKEH HAYaTh CKATLIBATHCS
akpoOar Ha Bejocumnene (He paboTas HOramu), 4roObl Mpoexarb MO JO-
pokke, uMmeronien GopMy «MepTBOM TETIu» paauycoM R=4M, U HE OTO-
pBaThCs OT IOPOKKHU B BepxHel Touke neriu? Tpenuem npenedpeus.

142. Haiitu paboty 4 moabema Tpy3a IO HAKJIOHHOH TUIOCKOCTH
mmHOU [12Mm, ecnu Macca Tpy3a pasHa [(m 100xr, yrom wHakimonall30°,
kodhumment tpenus f10,1 u rpy3 ABHKETCS ¢ yCKOopeHueM a 1Imi/c?.

143. Snpo aroma pacmamaeTcs Ha JBa OCKOJka MaccamMu m;[]1,6[]
102 kr u m»(2,4 [J 10-%kr. OnpenenuTe KUHETUYECKYIO0 SHEPTUIO0 1> BTOPOTO
OCKOJIKa, €CJIM KMHETHYECKas dSHEeprus 1) mepBOro ockojka pasHa 1 8H/[x.

144. Tlpu BeICTpene u3 opyausi cHapsia maccod m=10Kr mosydyaet
KuHeTH4YecKyro 3Hepruto 711,8MJIx. OnpenenuTb KUHETUYECKYO SHEPIHIO
T, cTBONA OpyIUsl BCIEACTBUE OTNAauu, €CJIM Macca m, CTBOJA OPYAUsS paBHA
600xr.

145. KonbkoOexer, cTos Ha JbAYy, OpPOCHJ BIEpe]] THPIO MacCCOM
m;[5 Kr W BCIENCTBUE OTIAauyud OTKATHWIICS Ha3aJ CO CKOpocThio Villwm/c.
Omnpenenuth paboTy A, COBEPIICHHYIO KOHBKOOESXKIIEM MpU OPOCAHUM TUPH,
ecyii ero macca m;[60KT.

146. Ilon neiictBuem cunel FI1400H, HampaBiieHHOW BEpPTUKAIBHO
BBEpX, Ipy3 Maccod m [J20kr mnomuHar Ha BbicoTy A [15M. Kakoi
NOTEHIUAIbHOU 2Hepruet [/ Oyaer oOmamare momHsAThIM rpy3? Kakyro
paboty 4 coBepiut cuia F.

147. Kamelliek CKOJIb3UT C HAWBBICHIEH TOYKH KYyMOJa, UMEIOIIETO
dopmy momycoepsl. Kakyro ayry U ommmer kamemrek, mpexe uem
OTOPBETCS OT MOBEpXHOCTU Kymnoia? Tpenuem npenedpeyb.

148. Ilon neiicTBMEM IMOCTOSHHOM CHUJIbI /' BaroHeTKa Mpoljia MyTh
s[5m u mpuoOpena ckopocts V[ 2wm/c. Onpenenuts paboty A CWUIIbI, €cliu
Mmacca BaroHeTku paBHa 400 xr u ko3 dutiment Tperus paseH f10,01.

149. MarepuanbHass Touyka Maccold m [2Kr [ABUTaNach MOJ
JNEUCTBUEM HEKOTOPOM CHIJIbI COTJIacHO ypaBHeHHIO x[A+Bt+Cr+DeF, tre
A0 10m; B -2wm/c; C [Clwm/c?, D [0-0,2m/c’>. Haith MOIHOCTE N,
3aTPauMBAEMYIO Ha JBM)KEHHUE TOUYKH, B MOMEHT BpEMEHU ¢[2C.

150. B Oamnuctuueckuid MasTHUK maccol MLUSKr nomana myJis
maccor ml10r m 3actpsina B HeM. HaliTu ckopocTh Iynu, €ciiv MasiTHHK,
OTKJIOHUBILIKCH MOCJE Yapa, MoAHsUICS Ha BBICOTY /[10cMm.

151. Tlo xacarenbHOU K WIKUBY B BUJIE AUCKA AuaMeTpoMm D[75cm u
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maccou m[140kr npunoxena cuna F[ 1kH. Onpenennuts yriioBoe yCKOpeHHe
[] m 4acToTy BpallleHHs n MaxoBHKa yepe3 Bpems ¢ 10c[docie Havana
JENUCTBUS CUJIBI, €CITU PaJInyC IKUBA » paBeH 12cM.

152. MaxoBHK B BH/JI€ CIUIOIIHOTO AUCKA, MOMEHT MHEPLIUUA KOTOPOTO
JI150kr M2, Bpamaetcss ¢ yactorod n [24006/muH. Yepe3 ¢[l1mMuH mocie
HayaJia IEeUCTBUS CHJI TOPMOXKEHUSI OH OCTaHOBWIICA. Onpeaenutb MOMeHT M
CHWJI TOPMOXKEHHUSI U YUCIO OOOpPOTOB OT Hayaja TOPMOXKEHHUS O IOJHOU
OCTAHOBKH.

153. K o6ony komeca pammycom R=0,5M u maccoit ml]50kr

NpuiIoKeHa KacaTenbHas cuina FL98,1H. HaiiTu yrioBoe ycKopeHHe N
Kosieca. Yepes kakoe Bpems f IMOCJE Havaja JEUCTBHUS CHUIIbI KOJEco OyIeT
MMETh  4YacTOTy BpalllCHUs n [1100¢1? Komeco cumrarh OJIHOPOJTHBIM
nuckoM. Tpenuem npenedpeus.

154. Ha o0ox MaxoBHUKa JHAMETPOM DU75¢cm  mamoran HIHYp, K
KOHIly KOTOPOTO TPHUBSA3aH Tpy3 Maccoii m2kr. OmpenenuTs MOMEHT
uHepuuu J MaxoBUKa, €CIU OH, BpallasiCh PaBHOYCKOPEHHO MOJ JEWCTBHUEM
CHJIBI TSKECTH Tpy3a, 3a BpeMs ¢l 3¢ mpmoGpen yrioByio cKopocTh -
[19pan/c.

155. Ha oxHOpOIHBIN CIUIOIIHOW LUIMHIAPUYECKHM BaJl PaguycoM
R[0,5M HamoTaHa jerkasi HUThb, K KOHIy KOTOPOW MPUKPEIUIEH IPy3 MACCOMN

mlBkr. I'py3, pa3MarbiBasi HUTb, OMYCKAETCS C YCKOPEHHEM d11,96m/c2.
OnpenenuTs MOMEHT UHEPIIMH BaJja.

156. OmpenenuTh MOMEHT CHJIBI M, KOTOPBIA HEOOXOIUMO
OPWIOKUTh K OJOKy, Bpamaromemycss ¢ yactorod nll12c!, yToObl OH
OCTaHOBUJICA B TeueHue BpemeHult [8c. duamerp Omoka D[130cm. Maccy
0Ji0ka m[6KT cYUTATh PABHOMEPHO pacIpeeieHHOM 10 000/1y.

157. Hurth ¢ npuBsi3aHHBIMU K €€ KOHIIaM Ipy3aMu Maccamu m; [150r
u m,[60r nmepekunyTa uepe3 Oj0k auamerpoM D 4cm. OnpeneauTs MOMEHT
uHepuu J 0J10Ka, €cau 1o JEHCTBUEM CHJIbI TSDKECTH T'PY30B OH MOJTYYMIT
yriioBoe yckopenue [1,3pan/c?.

158. CrepxeHb BpaliaeTcs BOKPYT OCH, MPOXOAIIEH Yepe3 ero cepe-
JIMHY, COTJAacHO ypaBHeHuto | | [12¢4+0,27.0npenennuts Bpalarommuii MOMEHT
M, neiCcTBYIOIIEN HAa CTEPKEHb Uepe3 BpeMs {2 ¢ mociie Hayajaa BpalleHus,
€cJIM MOMEHT uHepuuu crepxkus J0,048 xkr MZ

159. K 0001y OJHOPOAHOrO CIUIOIIHOTO JucKa pagumycoMm R10,5m
MPUJIOKEHA TTOCTOsAHHAsA KacatenbHass cuna F=200H. Ilpu Bpamenun aucka
Ha HEro naeucTByeT MoMmeHT cui TpeHus MU2HL M. Onpepgenuts maccy
JIMCKa, €CIIM M3BECTHO, YTO €ro YIJIOBOE YCKOPEHHE IMOCTOSHHO W PAaBHO
14pan/c?.

160. Ha Oapaban paaumycom R[I50cM HamMOTaH MIHYp, K KOHILY
KOTOpOro nmnpuBsA3aH rpy3 Maccoil mU10kr. Haiittu MomeHT wuHepuuu J
OapabaHa, eclii U3BECTHO, YTO TPYy3 OITyCKAeTCs ¢ yCKopeHueMm a [2,04m/c?.

161. Ha kparo matdopmMbl B BHAE JAKWCKA, Bpallaromerocs IIo
WHEPLUUU BOKPYT BEPTUKAIBHOM OCH C 4acCTOTOW #;[8MUH™!, CTOUT 4eTOBEK

14



maccoit m;[70kr. Korma denoBek mepemien B MEHTP MmaaTdOpMbl, OHA CTaia
Bpamarbcsi ¢ 4actoroil n,[/10mun'. Omnpenenutb Maccy m, MIaTGHOPMBI.
MoOMEHT MHEepIMHU YeI0BEKa PACCUNTHIBATh KaK JJII MaTEPUATbHOM TOUKH.

162. T'opuzonTtanpHas T1uiargopma Maccoil m[RSkr u paamycom
R[BOcm Bpamaercst ¢ yacroto n[9mun'. B nenrpe miar@opmMbl CTOUT
YEeJIIOBEK W JCPKUT B PACCTaBIEHHBIX pykax rupu. Cuumras miatdopmy
JUCKOM, OIpPENCIUTh YacTOTy BpalleHUs IUIaTQPOpPMBI, €CIM  YEJIOBEK,
OMYCTHUB PYKH, YMEHBIIUT CBOW MOMEHT uHepuuu oT J; [B,5kr U m? nmo
Jo[Ixr m?.

163. Ha kparo HEMmOABMKHON TMIaTdOpMbl MOTYIINEH BpamaThCs
BOKPYI' BEPTHKaJbHOW OCH CTOMT 4eloBeK maccoil m;ll60kr.  Jluamerp

nmardopmer D0,8M, macca m;J6kr. C kakoif yrmoBoil CKOpPOCTBIO -
HAYHeT BpallaTbcs MiaTdopma, €ciid 4YellOBeK IMOWMaeT JIETSIIUA Ha HEro
Mg Maccoil mU0,5kr? Tpaekropusi Msiua TOPM3OHTAIbHA W MPOXOAUT Ha
paccrosaun - 0,4M ot ocu muatdopmel. CkopocTs Mstaa V5M/c.

164. Yenosek, cTosmmii Ha ckambe JKyKOBCKOTO, JEPKUT B pyKax
CTepKeHb JIMHON [12,5M m Maccol mi KT, pacrojioKeHHBIN BEPTUKAIBHO
BJIOJIb OCH BpallleHHsI CKaMeKu. DTa cucTteMa (CKamMbs M 4eJIOBeK) o0agaeT
MOMEHTOM HuHepuuu JJ 10kr M2 u BpaIllaeTCs C YacTOTOM n1D12MI/IH'1.
Onpenenure 4acToTy #) BpalEHUs CUCTEM, €CJIM CTEPKEHb IMOBEPHYT B
TOPU30HTAIBHOE MOJIOKEHUE.

165. Ilmarpopma, umeromas ¢GopMy CIUIONIHOTO — OJHOPOHOIO
JIMCKa, MOYKET BpallaThCsl MO0 MHEPIIMU BOKPYT HEMOJIBHYKHOW BEPTHUKAIBLHOU
ocu. Ha kxpato mnaTdopmbl CTOUT 4eJIOBEK, Macca KOTOPOTO B 3 pa3a MEHbIIIE
Macchl miatdopmbl. Onpenenure, Kak U BO CKOJIBKO pa3 U3MEHUTCS YIJIOBas
CKOPOCTb BpAIllEHUS TIAT(HOPMBI, €CITU YEJIOBEK NepeineT OimkKe K LEeHTPY
Ha PacCTOSHUE, PAaBHOE MOJOBUHE pajinyca IaT@opMbl.

166. MaxoBuk B Bujae aucka maccou #il80kr u paguycom RI130cMm
HaXOJOUTCA B cOCTOSHUM MOKoA. Kakyio pabotry A4; HYXXHO COBEpLIUTH
maxoBuky vactoty n[]10c!. Kakyio pabory A4, mpumuiock Obl COBEPIIUTS,
ecid Obl IIpU TOM K€ Macce JUCK HMMEN MEHbBIIYI0 TOJIIHMHY, HO BIBOE
OOJNBIINH pagnyc.

167. Koneco pagumycom R[130cMm u maccoit m[I3kr ckarbiBaercs 0e3
TPEHUs] TI0 HAKJIOHHOW IUIOCKOCTH JUTMHOW[J/ 5 M M yrioMm HakioHd 25°.
OnpenenuTe MOMEHT HMHEPLUHUH KOJIECA, €CIIM €ro CKOpOCTb V B KOHUE
NBYDKEHHS cocTaBisiia 4,6M/c.

168. Ilnatdopma B Buae aumcka paguycom R [1,5M u wmaccoi
m;180Kr BpamiaeTcsi Mo WHEPUUU OKOJIO BEPTUKAIBHOW OCH C YacTOTOM
n[10mun'. B nieHTpe miatGopmMbl CTOUT yenoBek maccoit mi 60kr. Kakyro
JMHENHYIO0 CKOPOCTh OTHOCUTENBHO I0J1a TOMEIeHUs OyJeT UMETh YEIIOBEK,
€CJIM OH TIepeiieT Ha Kpai miaThopMbl?

169. TopuzonrtanwHas mnatpopma Maccoir m;[1150kr Bpaiaercs

BOKPYT BEPTUKAJIBHON OCH, MPOXOJSIIEH Yepe3 HEHTP IIaTdopMbl, C
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yactoTo nl 8munu'. YenoBek Maccoi m,[TOKr CTOMT mpU 3TOM Ha Kparo
wiatgopMbl. C Kakoil yriloBOil CKOPOCTBHIO Ha4HET Bpamiatrhes rmiaTtdopma,
€CJIM YeNOBEK TMpeieT OoT Kpas tuiargopmel k ee 1eHTpy? Cumrtarh
mw1aTpopMy KpYIJIbIM OJHOPOAHBIM JHCKOM, a Ye€JOBEKa — MaTepUalbHON
TOYKOM.

170. Crepxens mmuuont [ [1,5M wu wmaccor m [10kr wmoxer
BpaIaTbCsl BOKPYT HEIMOJABMKHOM OCH, NMPOXOIAIIECH YepPEe3 BEPXHUN KOHEI
cTepxHs. B cepenuny crepxHs ynapsier mynst maccoil mgl10r, netsimas B
TOPU30HTAILHOM HampaBlIe€HUU cO ckopocThio V¢ 1500M/c, u 3acTpeBaeT B
crepkHe. Ha Kakoil yroi1 OTKJIOHUTCS CTEP>KEHb MOce yiapa?

171. [apuk maccoit m=60 1 konebnercs ¢ mepuomom 1=2 c. B

HayvaJbHbI MOMEHT BpPEMEHHU CMellleHue mapuka x()=4,0 cM u oH obnanaer
sHepruen £ =0,02 JIx. 3anucarh ypaBHEHHE IPOCTOIO rapMOHUYECKOTO

KoJie0aHus IIapyKa M 3aKOH M3MEHEHHUs BO3BpaIlalolleil CUJIbl C TEUCHHEM
BPEMECHH.

172. CkianpiBaroTCs JiBa KOJI€OAHUS OJMHAKOBOTO HAIIpaBJICHUS M
OJIMHAKOBOTO Tepuoja: x1=A1sin ot u x2=A2sin w)(¢+7), tne A1 =Ar=3

CM, 0)]=0)2=1IC'1, 1=0,5 c. Onpenenuts aMIIuTy1y 4 U HadallbHYI0 dazy ()
pe3yapTupyloiiero koinebanus. Hamucate ero ypaBnenue. IlocTtpouTth
BEKTOPHYIO AUArpaMmy il MOMeHTa BpeMenu ¢ =0, 1.

173. Touka y4acTByeT OJHOBPEMEHHO B  JIByX  B3aUMHO
NEPHEHAUKYJIAPHBIX KOJEOaHUSX, YpaBHEHUS KOTOPbIX Xx=A;sinwit u
y=Ascosmt, tne A;=8 cM, A,=4 cM, w;=w,=2c'. Hanucars ypaBHEHHE
TPAEKTOPUU U MOCTPOUTH e€. [Ioka3aTe HanpaBieHUE ABUKEHUS TOUKH.

174. Omnpenenutrp mnepuwonx 71 KojdeOaHWM  MaTeMaTHYECKOTO
MasTHUKA, €CJIM €ro MOJyJb MakCHUMalbHOTO mepemenieHus Ar =18 cm, u
MaKCHUMaJIbHASI CKOPOCTh Dmax—16 cM/C.

175. OmpenenuTh 4acTOTy V MPOCTBIX TAPMOHHYECKUX KoJieOaHUM
nucka paauycoM R= 20 ¢cM OKOJIO TOPU3OHTAJIIBHOW OCH, MPOXOSIIECH yepes3
CepeuHy pajnyca IMcKa NEePIEeHIUKYJIIIPHO €ro MIOCKOCTH.

176. Ha riagkom ropu3oHTaJIBHOM CTOJIE JIEXKUT 1ap maccor M=200
I, NPUKPEIUICHHBIA K TOPU30HTAJIBbHO PACIIOJOXKEHHOW JIETKOW MPYXKUHE C
xecTkocThio k =500 H/M. B map monmagaet mynst maccoit m=10 r, nersmas
co ckopocteto v =300 w™/c, u 3actpeBaeT B HeM. IIpeneOperas
NepeMeIleHreM Iapa BO BpeMs yjaapa W CONPOTHUBJICHUEM BO31yXa,
ONpeNeNUTh aMIUIUTYRy A 1 nepuo 7' kojaedaHuil mapa.

177. Omnpenenutpb miepuo 7 TPOCTHIX TaPMOHUYECKHX KojaeOaHuM
nvcka paanycoM R=40 cM OKOJIO TOPU3OHTAIBHOM OCH, MPOXOASIIEN Uepe3
00pa3yIolLyIo JUCKa.

178. Touka coBepuiaeT TMPOCTbIE TapMOHUYECKUE KoJieOaHus,
ypaBHEHHE KOTOPBIX x=Asin [Jtrme A=5 cM, ®=2 c¢'. B MOMEHT BpeMeHH,
Korjga Todka oOjagana moTeHuuanbHouM sHepruer I1=0,1 mJlkx, Ha Hee
JeCTBOBAJIA BO3Bpawaromas cuia F=5 mH. HailTu 3T0T MOMEHT BpeMEHH .
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179. MarepuasiibHasi TOYKAa COBEPINAECT TMPOCThIE TapMOHUYECKHE
KoJie0aHus TakK, YTO B HayaJbHBIH MOMEHT BPEMEHHU CMelleHue xp = 4 cMm, a
cKopocTh Vo = 10 cm/c. OnpenenuTs aMIUTUTYAy A ¥ HadaJlbHYIO a3y ¢
KoJie0aHui, ecnu ux nepuoa 7=2 c.

180. Ha crepxne amuuout /=30 cM yKpeIuieHbl JBa OJUHAKOBBIX
Ipy3HKa: OJIUH — B CEPEUHE CTEPXKHS, IPYrol — Ha OJTHOM W3 €ro KOHIIOB.
CrepxeHb ¢ rpy3aMH KOJeOJIETCs OKOJIO TOPU30HTAILHON OCH, TIPOXOISIIEH
yepe3 cBOOOMHBIN KOHEl cTepxHs. OnpeneauTh NPUBEICHHYIO JUIMHY L U
nepuol T TPOCTHIX TapMOHWUYECKUX KOJIeOAaHWUW MaHHOTO (HU3HUECKOTO
MasTHUKA. Maccoil CTepkHS IpeHeOpeyb.

MOJIEKY/IAPHAA OU3UKA H TEPMOTUHAMHKA
ITPUMEPHI PEIIIEHHA 34/TAY

3axauu

201. Onpenenuth KoiduyecTBa [] BemiecTBa U 4UCIO MoOjeKyln N
Kuciopoaa maccoit m[10,5kr.

202. CkonbKO aTOMOB COJAEPKHUTCS B PpTyTd Maccod mlllr u
KoJan4decTBOM BemecTBa | [10,2M0Ib.

203. Haittu mossspHyro Maccy M u maccy m, OJHOW MOJEKYJIbI
IIOBAPEHHOM COJIN.

204. Onpenenuts Maccy m, OAHOW MOJIEKYJIbI YTJIIEKUCIIOrO rasa.

205. B oGammone V01I3n conmepxutrcs kuciopon Maccoi ml]10r.
OnpenenuTs KOHIIEHTPAIMIO MOJIEKYJI ra3a.

206. Onpenenuth KoJWYecTBa BemiecTBa [ u yucno Monekyn N
azora maccou m[J0,2kr.

207. Onpenenuts MOJISIpHYIO Maccy M U Maccy m, OJTHOM MOJIEKYJIbI
azoTa 1 okucu azora NO.

208. OmpenenuTe  KOHUEHTpAUMIO #  MOJIEKYJd  KHCIOPOJa,
HAXOJSIErocs B cocylie BMECTUMOCThIO V' 12m. KomuuecTBo BemectBa ||
kucioponaa pasHa 0,2 MOJIb.

209. Omnpenenutsb KOJINYECTBA BEIIECTBA 0 BOJIOpOJA,
3aMOMHAIOIEr0 cocy 00beMoM F311, ecit KOHIEHTpaIus MOJEKyl rasa B
cocyne n2 1913m 3,

210. CxoibKO aTOMOB COJIepkKaT Ta3bl Maccou nillT Kaxaelil: 1) renuii; 2)
YIJIEPOLL.

211. OnpenenuTh BHYTPEHHIO 3HEPrut0 U BOJOPO/A, a TAKKE CPell-
HIOK0 KWHETHYECKYIO DHEPTHUIO <|>  MOJIEKYJIbI 9TOTO ra3a IIpH TEMIIEPAType
TT300K, ecnu komuuecTBO BemiecTsa [ 13Toro rasa paBHo 0,5Mo0J1b.

212. OmnpenenuTh CyMMapHyK0  KHUHETHYECKYHO  BHepruro  E,
MOCTYNAaTEIbHOTO JBUXKEHUSI BCEX MOJEKYJ rasa HaXOJSIIErocsi U COCYJIe
BMeCTUMOCTBIO V113 11 o naBiaeHueM p [KDE)

213. KomumuectBo BemectBa remus | [ 1,5Momb, Temmeparypa
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TUJ120K. Omnpenenutb CyMMapHyIO  KHHETHYECKYIO  ASHEprutro  FEy
NOCTYIATEIbHOT0 ABMKEHHUS BCEX MOJIEKYJI 3TOIO rasa.

214. Monspnas BHyTpeHHss 3Heprusad Uy, HEKOTOPOro JBYXaTOMHOIO
raza paBHa 6,02xJlx/Monb. OmnpenenuTs KHHETHUECKYI0 JHEPTUi0 < x>
BpAIaTeIbHOIO JBHWKEHUS OJHOW MOJEKYJbl 3TOro rasa. l'a3 cuuraTh
UJeaJIbHBIM.

215. OmnpenenuTh CpPEOHIO KHHETHYECKYIO 3HEpruro < > OoJHOMU
MOJIEKYJIbI BOJISIHOTO Tlapa npu temnepatype 77500K.

216. OmnpenenuTs CPEAHIOD KBAJIPATHUYHYIO CKOPOCTh <! p> MOJIEKYJIbI

ras3a, 3aKJIFOYEHHOT'O B COCYJl BMECTUMOCTBIO V(211 oA aBieHneM
p[200kITa. Macca raza m [0,3r.

217. Bomopon Haxomutrcs mpu temneparype 7 [B00K. Haitu
CPEIHIOI KWHETHYECKYI0 dHepruio <i,> BpallaTeIbHOrO ABMXKEHUS OJHOU
MOJIEKYJIBI, @ TAKXKE 3TOTO ra3a CyMMapHyl0 KMHETHUECKYIO PHEPTUto E, Bcex
MOJIEKYJI 3TOT0 ra3a; KOJIMYECTBO BenlecTBa Bogopoaa 0,5mMob.

218. Ilpu xakoil TemmepaType cpeaHsas KMHeThndeckas sHeprusa <l >
MOCTYNATENBHOTO JBUKEHUS MOJIEKYJIbI ra3a pasHa 4,14102! JIx?

219. B a3zote B3BEUIEHBI MENbYANIINE NBUIMHKH, KOTOPBIE JBHKYTCS
TaK, KaK eclii Obl OHM OBbLIM OYEHb KPYNMHBIMU MOJIeKyJaMu. Macca Kaxaon
neTMHKKA paBHa 6 10-°r. T'a3 mHaxomutcs mpm Ttemreparype 711400K.
OmnpenenuTh CpelHUe KBaIpaTHUHBbIE CKOPOCTH <>, a TaKKe CpEIHHUC
KMHETHUYECKHE OJHEPruu <[ljoer™> TMOCTYNATENBHOTO JBWXKEHHS a3oTa U
NBUTMHKHY.

220. OmnpenenuTs CPEAHIO KUHETUYECKYIO FHEPTUI0 <Ujoer™> MOCTY-
NaTEeNbHOTO JBUKEHUS U <[;;> BpallaTeJbHOIO ABM)XEHHUS MOJIEKYJIbI

azota npu Ttemmeparype 711300K. Omnpeaenuth Takke MOITHYIO
KHMHETUYECKYIO SHEPTUIO £ MOJIEKYJIbI IPU TEX K€ YCIOBHSIX.

221. KakuMm JoyKeH ObITh HAMMEHBIIUH 00beM J OalljIoHa BMENIaro-
mero maccy mlJ6,4kr Kucinopoaa, €Clii €ro CTEHKH MpU TeMIEpaType
¢(20°C BrinepxkuBatoT nasienue p 15,7Mlla.

222. B Gamwione Haxoauiaoch Macca mill0 Kr rasa mpu JaBJICHUHU
pi1l10MIIa. Kakyro maccy Am rasa B3siu u3 0ajiyloHa, €CJIM JaBJICHUE CTAJIO
paBHBIM p,=2,5MIla? Temmneparypy rasa cuuTaTh HOCTOSIHHOM.

223. Haiitu m Bo3ayxa, 3aMOJHSIONIETO ayIMTOPUIO BHICOTON /1 [15M
u miomanaeo nona §1200m2. Jlanenue Bosayxa p!100kIla. Temneparypa
nomerienus ¢[17°C. Monsipras macca Bo3ayxa M 0,029kr/Mob.

224. Kakoe koiuuecTBa v raza Haxoautcs B Oosione MI10M3 mpu
nasyienuu p96klla u remneparype ¢ 17°C?

225. B GainmoHe BMECTUMOCTBIO 15 71 HAXOAUTCS a30T MOJI AaBICHUEM
100 klIla mpm temmneparype #=27°C. llocime Ttakoro kKak u3 OamioHa
BBIITYCTUJIM a30T Maccoil 14r, temmepaTypa ra3za crtaio paBHou # 17°C.
OmnpenenuTe AaBJI€HUE a30Ta, OCTABIIETOCs B OaJJIOHE.
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226. B cocyne Bmectumocthio M10,3m mpu Temneparype f1290K
HAXOJUTCS HEKOTOPBINA ra3. Ha ckoybko MOHU3UTCS aBlIEHUE Ta3a B COCY/E,

€CJIM W3 HErO U3-3a YT€UKHU BhIMAECT N 1019 MOJIEKYJI?

227. ]JlaBneHue BO3/AyXa BHYTPU IUIOTHO 3aKyHNOPEHHON OYTHUIKU
1179C 6s110 p1 TOOKIIa. ITpu HarpeBanuu OyTHUIKK MpoOKa BhuieTena. J{o
KaKoW TeMmrmeparypbl ¢) Harpenu OyTBUIKY, €CIM H3BECTHO, YTO MPOOKa

BBUIETENA IPU IaBJICHUU BO3ayxa B OyThuike p2 [130kI1a?
228. Macca m[]12r raza 3anumaer oobem V1141 nipu Temmeparype

t179C. Tlocse HarpeBaHus Ta3a MPH MOCTOSHHOM JIABJICHUU €T0 IIOTHOCTD

CTaJIo paBHOM [ DO,6Kr/M3. Jlo xakol TemMnepaTypsl t, Harpeiau ras?

229. bamnon V021 comepUT yriaekucielil ra3. [laBieHue p rasa
paBHo 1MIla, remnepatypa 71300K. Onpenenuts Maccy m rasa B OaJIOHE.

230. T'a3 nmpu temneparype 111309K naBnenme pl10,7Mlla umeer
wiotHocTh [2kr/M3.  OmnpenenuTs  OTHOCUTEIBHYIO  MOJIEKYJISIPHYIO
Maccy Mr raza.

231. B cocyne 1 obobemom VI[Bn HaxomuTcs Ta3 IOJ JIaBIICHHEM
p10,2MIIa. B cocyne 2 o0vemMoMm V [4n HaxoauTcss TO ke Ta3 IO
nasiaeHueM p,[0,1MIIa. Temneparypsl raza B 000ux cocylax OJUHAKOBBHI.
[Tox xkakuM maBieHUEM p OyneT HAXOIUTHCA Ta3, €CIIM COCAUHHUTH COCYJIBI C
TpYOKOH.

232. bamnon BmectUMOCTbIO V112051 COIEPKUT CMECh BOAOpOJA U
azota npu Ttemmeparype 290K u naBnenum 1MIla. Onpenenure Mmaccy
BOJIOpO/ia, €CIu Macca cMecu paBHa 150r.

233. B 3akpeITOM cocyae BMECTUMOCTBbIO 2071 HAXOOUTCA BOILOPOL
Maccoil 6r um renmuid Maccoil 12r. Ompenenurte:l)naBienue; 2)MOJSAPHYIO
Maccy ra3oBoi CMeCH B cocyle, eciu temieparypa cmecu 71300K.

234. Opun OGamnoH oO6bemoMm V[I10m comepX UT KHUCIOPOI TOJ
nasiaenuem p; U 1,5MIlIa, npyroit 6amnon oosemom V'L 221 cogepuT azor
noj nasieHueM p, 0,6MIla. Korna 6amioHbl coeMHUIN MeXIy coO0ol, 00a
raza CMemajiuch, 00pa3oBaB OJHOPOJHYIO CMeCh (0€3 U3MEHEHUS
Temneparypsl). HaliTu napiuanbHble qaBieHust p[[ U p[ 2000HUX ra3oB B
CMECH U TIOJIHOE JIaBJICHUE p CMECH.

235. Cmecp Bomopoma u aszora oOmed wmaccoir m[1290r mnpu
temriepatype 7=600K u maBnenun pl2,46Mlla 3anmmaer oOwvem V130m.
Onpenenutb Maccy m; BOJOPOAa U Maccy m, a3ora.

236. B Oammonax obOwem V), [20m u V, [44n conepXuTcs Tas.
JlaBnenne B miepBoM OamioHe pi[12,4Mlla, Bo BTOpoM — p,[11,6MIla.
Onpenenuth 00Ill€e MAaBICHUE p W TNapuuaibHble pl; U pll, m0ocie
coelMHEeHHE 0aIOHOB, €CJIM TEMIIEpaTypa raza OCTaIOCh MPEKHEM.

237. B cocyne ¢ oosemom V[0,01M3 comepKuUTCsi CMeCh Ta3oB —
azora Maccod m;7/ T W Boaopoja maccoul m,[Jlr — mpu Temmeparype
7=280K. Onpenenuts AaBJICHUE p CMECHU T'a30B.
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238. B cocyne o6bemom V [2n HaxoauTcs wmacca m,; LI6T
yriekucioro raza (CO,) u macca m» 3akucu azora (N.O) npu Temmneparype ¢
[1127°C. HaliTu 1aBjiaeHUE p CMECH B COCY/IE.

239. B cocyne Haxomarcs macca mil)l4r azora m macca mi19r
Bojgopona mnpu temneparype ¢ [0°C wu naBnenum p [IMlla. Haiitu
MOJISIpHYIO Maccy M cmecu u 06beM V cocyna.

240. B cocyne nHaxomautcsa macca m;LJ10r yriekuciaoro raza u macca
m,[J15r azora. Hailitu mmortHOCTh [GMecu mpu Ttemmeparype ¢ [27°C wu
nasyienuu pl15011a.

241. Haiitu cpenHo JJIMHY CBOOOJHOTO Xojaa mpobera < [ >
MOJIEKYJI BO3/yXa IPU HOPMAJbHBIX YCIOBUSAX. JlMaMeTp MOJIeKyJl BO3ayxa
]

[10,3HM.

242, bamnon BmectumocThbio V[10n comepkUT BOAOPOJ MAaccou
mUlr. OnpeaenuTs CpeAHIO JUIMHY CBOOOJHOro Xoja mnpobera < [ >
MOJIEKYJIBI.

243. OmnpenenuTh IUIOTHOCTH - Pa3peeHHOro BOJOPOJA, ECIIH
CpenHssl IMHa CBOOOHOTO ipodera < / > mMoJieKyJs paBHa 1cM.

244. KakoBa cpemusis apudmMernyeckas CKOpOCTbh <[> MOJIeKys
KHCIIOpOJa IpPU HOPMAJBHBIX YCJIOBHUSX; €CIM HM3BECTHO, YTO CpEIHEE
3Ha4YC€HHE CBOOOJHOTO mpobera < [ > MOJEKYJbl KHCIOpOJa TPH 3THUX
ycnoBusx paBHO 100HM.

245. Haittm cpenHmio0 UIMHY CBOOOAHOTO Xoja mpobera < [ >
MOJIEKYJ a30Ta B cocye oobemom VI31. Macca raza m [10,5kr.

246. OmnpenenuTs CPEIHIO MPOAOHKUTENBHOCTh K| > CBOOOJIHOTO
npoOera MoJieKysl Bo3ayxa npu temmneparype [l 27°C u nasnenun pl0,5kI]a.
Juametp MOJEKY BOOOpOAA NPUHATH paBHBIM 0,28HM.

247. Haiitu cpeaHio JIMHY CBOOOAHOrO mpobera < [ > MOJEKY
yriekucaoro raza npu temmneparype £1100 °C u maBnenmem pll13,3I1a.
JnameTp Mosekyn yriekucioro raza [ [0,328m.

248. Haiitu cpenHio JIMHY CBOOOIHOTO TIpobera < / > MOJIEKyJT BO-
nopoja nipu gasnenuu pl0,111a u remneparype 7 100K.

249, Haiitm cpeaHIO0 MPOJOIKUTEILHOCTE < T > CBOOOIHOIO
npobera Moiekyn kuciopoaa npu Ttemmeparype 111250K u naBnenue
p100ITa.

250. Haiitu cpenHee 4UCIIO CTOJKHOBEHUN < Z > B €IMHUILY BPEMEHU
MOJIEKYJI YIJIEKUCIO0TO raza npu temneparype t1100°C, ecnu cpenHsis IIvMHA
cB0oOoHOTO TIpodera 870MKM.

251. OmnpenenuTs KOJIUYECTBO TEIUIOTHI (), KOTOPBIE HAJO COOOUTUTH
kucioponxy oobemom VIIS0m mpu ero M30XOpHOM HArpeBaHUM, YTOOBI
JIaBJICHUE ra3a MmoBbIcKIOoCh Ha A p[0,5MI1a?

252. Ilpu M30TEpPMHUECKOM PACIIMPEHUM a30Ta IpPU TeMIepaType
T7=280K oOneMm ero yBenuuuics B ABa pasza. OmpenenauTs: 1)cCoBepIIEHHYIO
IIPY pacUIupeHun ra3a padoty A; 2) usmenenue AU BHyTpEeHHEH dHEPruu; 3)
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KOJIMYECTBO TEIJIOTHI (J, mojrydeHHoe ra3omM. Macca azora m [ 0,2kr.

253. Kucnopon wmaccoit m[1200r 3anumaer oO6wvem F1L1100n u
Haxoautcs noj nasieHueM p1200kIla. IIpu HarpeBanuu rasz pacuupsiercs
Py TIOCTOSIHHOM JaBjeHuu 10 oObema F79[B00m, a 3aremM ero naBlieHHUE
Bo3pociao a0 p2 [300klla mpu HemsmeHHOM oOBeme. Haiitm m3MeHeHUs
BHyTpeHHeM 3Hepruu AU rasza, COBEpILEHHYIO ra3oM padoTy 4 u Temioty O,

nepenanHyto razy. I[loctpouts rpaduxk npouecca.

254. O6weM Bojoposa npu u3oTepmudeckoM pacmupenun (11300K)
yBenuumica B n =3 paza. Onpenenuts paboTy A, COBEPIICHHYIO Ia3oM, U
TemioTy (J, NOJIy4eHHYIO Ipu 3ToM. Macca m Bogopoaa pasaa 200r.

255. A3ot maccoit m [ 0,1kr 6pu1 H300apHO HArpeT OT TeMIepaTyphl
T1[200K no temmepatypsl 7>[400K. Onpenenuts paboty A, COBEPIICHHYIO
ra3oM, MOJy4YeHHYI0 UM TemnoTry O u u3MeHeHus: AU BHYTPEHHEN 3HEPTUH
azoTa.

256. Bo ckoibKO pa3 yBeIMYWICS O00bEM BOJIOPOJA, COJEp KAIIUN
KOJIMYeCcTBO Bemectsa V. 0,4M0Ib NMpU U30TEPMUYECKOM PACHIMPEHUU, €CIIH
Ipyd ATOM Ta3 MNOJy4uT KoJuuecTBO TermnoTel (O=800/x. Temmneparypa
Bosioposia T11300K.

257. Kakas pabGota A coBepmiaercss TMpU  HU30TEPMUUYECKOM
pacimMpeHre BoAopojia macco mSr, B3saToro mnpu temrieparype 711290K,
eciii 00beM rasa yBenauuuics B 3 paza?

258. Kakas nons W, — KOIMYECTBO TEIUIOTHI (J, MPOBOJMMOIO K
UealIbHOMY JBYXaTOMHOMY ra3y MpHu U300apHOM IpoIIecce, pacXoyeTcs Ha
yBenuuenue AU BHyTpeHHEW SHEpPruu rasa u kakas nons W, — Ha pabory A
pacimupeHus?

259. Omnpenenutb padoTy A, KOTOPYIO COBEpIIAET a30T, €CIU €My
OpU TMOCTOSIHHBIM JAaBJICHUU COOOIIUTH KOJIM4eCcTBO TerioThl (J121k]Ix.
Haiitu Taxxe nusmenenne AU BHYTPEHHEN SHEPTUH rasa.

260. Macca m[]10r kucnopoaa Haxoautcs npu AasiueHuu p [1300kI1a

u Temnepatype tH10°C. ITocne narpeBanus mpu p CONSt ra3 3apsn o6vem
V101, Haiitn konudgecTBo TemnoTsl O, MOMYYEHHOE ra3oM, n3MeHeHne A U
BHYTPEHHEW »5SHEpruu Tra3za u paboTy A, COBEpIICHHYIO Ta30M Mpu
pacIIMpEeHUN.

261. B pesynpTaTe KpyroBoro Ipollecca ra3 COBEpIIUT paboTy
A=1]x ®w mepemas OXJAJUTEIIO KOIUYECTBO TemiaoTel (> [14,2]x.
OnpenenuTs K.I1.J. 1 LUKIIA.

262. Cosepuias 3aMKHYTBIM IPOLIECC, a3 MOJYYWJ OT HarpeBaTess
koindecTBO TernoThl QM4k]x. OnpenenuTts paboTy A raza npu NpoTeKaHUs
IUKJIA, €CJIM €r0 TepMHuYeckuit K.m.j. f)i1.

263. WneanpHbrii Ta3 coepmun I1uka Kapuo, 2/3 kommuecTBo
TEIIOThl ()1, TIOJIYYEHHOrO W3 HarpeBaress, OTHAeT OXJIaAUTEINIO.
Temneparypa 7> oxnaautens paBHa 280K. Omnpenenuts Temmneparypy 7,
HarpeBaTelsl.
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264. VpeanvHblii Ta3 coBepmimy 1ukia Kapno. Temnepatypa 77

HarpeBaTessi B YEThIpE pasa BBINIE TeMmIepaTypbl oxyanurtend. Kakyrwo oo
W KOJIMYECTBO TEIUJIOTHI, MOJIYUYEHHOTO 3a OJUH LUKJI OT HarpeBartels, ras
OTJAET OXJIAMUTEIIO?

265. UneanpHas TerioBasl MaiivHa, padoTtaromas mno uukiay Kapo,
3a IUKJI TOJy4YaeT OT HarpeBaTells KOJIM4ecTBO TerioThl 112,512k ][x.

Temneparypa Harpesarens 1) [400K, Temmeparypa  XOJOIMIbHHKA
7,[300K. Haiitn paboTy A, COBEpUICHHYI0 MAaIIMHOW 3a OJWH LHUKI U
KOJIMYECTBO TEIJIOTHI (0>, OT/IABAEMOE XOJOJAWIIbHUKY 32 OJIUH IIUKJL.

266. MneanpHas TersoBas MamuHa padotaet no uukiy Kapho. Ilpu
3ToM 80%KONIMYECTBO TEIUIOTHI, MOJIy4aeMO€ OT HarpeBartelisi, MepeaacTcs
XOJIOAWJIbHUKY. MaminHa nojydaeT OT HarpeBaTelil KOJWYECTBO TEIUIOTHI
0,=6,28x/Ix. Haiftu k.m.ja. n uukia u padboty A4, COBEpIIaeMylo 3a OJIUH
UK.

267. B nukne KapHO ra3 mnomydumsli OT HarpeBaresst TEIIOTY
0:5001x u coBepmun padory 4 L100/[x. Temmeparypa HarpeBaTems
T1J400K. Orfpeorcmamsresmiieparypy

268. T'a3, coepmatrommii wnukan KapHo, mojydaer TemIoTy
O\U 84kJlx. Ompenenuts pabory A Taza, ecid Temmeparypa 1)
TEIJIOOTAATYMKA B TPH pasa BbILIE TEMIEPATYPHI 1> TEMIIONPUEMHUKA.

269. Bo ckonpko pa3 yBenuuutcs K.l nukia KapHo mnpu
NOBBIILIEHUH Temreparypbl TerootAarunka ot 'TU 380K mo 7,L560K.
Temneparypa Termonpuemuuka 7>280K.

270. Omnpenenuts paboTy A, HM30TEPMHUUYSCKOTO CXKATHS Trasa,
coBepmiatoiiero nukia Kapho, k.m.j. koroporal0,4, ecau pabota u3zorep-
MHu4YecKkoro pacuupenus 4,8J1x.

271. Kakyro paboTy A Hag0 COBEPIIUTH, YTOOBI, BbIIYBask MbLIbHBIN
My3bIpb, YBEIUYUTH e€ro auametp oT di lem no dill1ecm? Cuurath mporecc
U30TEPMHUYECKUM.

272. Bo3ayuiHbli My3bIpeK JuaMeTpoM d[2MKM HaXOAUTCS B BOJE Y
caMoil ee moBepxHocTU. OnpenenuTs IIOTHOCTh || BO3JyXa B ITy3bIPBKE,
€CJIM BO3JYyX HaJ IMOBEPXHOCTHIO BOJbI HAXOAUTCS NPU HOPMAIbHBIX
YCIIOBHSIX.

273. Ha CKOJIBKO [aBJIIEHME p BO3AYyXa BHYTPU MBUIBHOTO ITy3BIPS
OoJbIIe aTMOC(EPHOTO NABIEHUS Po, €CIH AUAMETP MBUIBHOTO ITy3bIps
d[Smm?

274. T'nuuepud MOJHSAJCA B KaNWUIAPHOM TpyOKe Ha BBICOTY
A 20MM. OmpenennTh NOBEPXHOCTHOE HATSKEHHE - TIIHIIEPHHA, €CIH
nuaMeTp d KaHayia TpyOKd paBeH 1Mm.

275. Boma 1o KamwisiM  BBITEKAaeT W3 BEPTUKAIBHOM TPYOKH
BHYTpEHHUM paguycom r [IMmm. Haiitu paguyc R karmim B MOMEHT OTpbIBA.
Kammto cuurate cepuueckoid. /luamerp mielKku Karmid B MOMEHT OTPhIBA
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CUMTATh PAaBHBIM BHYTPEHHEMY JIMAMETPY TPYOKH.

276. Ha ckosbKO Harpeercs Kamid PTYTH, MOJYyYEHHAs OT CIUSHUA
IBYyX Kanenb » [Mm kaxnasn?

277. Kakywo paboTy IpOTHB CHJ MOBEPXHOCTHOTO HATSXKEHUS HAJIO
COBEPILIUTh, YTOOBI BBIA(PYTh MBUIBHBIA My3bIph JuaMeTpoM d[14cm?
[ToBepxHOCTHOE HATsKEHHME MBUTLHOTO y3bIps 0,043H/m.

278. B cocyn ¢ pTyThIO ONMYLIEH OTKPBITHIA KanWUIAP, BHYTPEHHUI
muametp kotoporo d[Bmm. Pa3HoCTh ypoBHEH pTyTH B cocyle H B
kamwuisipe il 3,7mM. Haiitu pannyc KpuBU3HBL R MEHUCKA B KaUJLISPE.

279. Ha xakyr BBICOTY MOAHMUMAeTcs OEH30J1 B KamWwuIpe,
BHYTPEHHHI 1rameTp KoToporo d1mm? CMauyuBaHue CUUTATh MOJHBIM.

280. Kanwmwisip, BHyTpeHHHI paauyc Kotoporo #10,5Mm, omyunieH B
KUIKOCTb. ONpenennuTs MacCy KUIAKOCTH, TOAHSABIICHCS B KalWLISAPE, €CIH
€ro NOBEPXHOCTHOE HaTskeHue paBHo 60MH/M.

5. Kputepuu oumeHKM pacdeTHo-rpaduyeckoii padoTbl u
THUIOBbIE OIIMOKH MPH ee BHINOJTHEHNH.

Kputepuu omeHkn pacueTHO-rpaduueckoit paboThI:

- OLIEHKAa «3aYTeHO» BBICTABIIACTCS OOydYaromIeMycsi B TOM Ciydae,
€CITM BCE 3aJ]a4 PEIIeHBI, K 3a/1adaM MPUBEIACHBI TIOSICHCHNUS;

- OIIEHKAa «HE 3aYTE€HO» CTaBUTCSA B TOM CIlydae, €CJIM Kakas-Iu0o
3a/laya OTCYTCTBYET WJIM TPUBEJCHBI HEJOCTATOYHBIC TMOSCHEHUS K PEIICHUIO
3a/1ayu.

[Ipn BBIMOMHEHWH pacdeTHO-Tpaduueckoil paboThl MO (U3MKE YACTO
BCTPEYAIOTCS CIIEIYIONINE OINOKU:

1. He cobmtonens! mpasmiia 0opMIIEHUS pacdeTHO-Tpaduueckoil paboThI.

2. He BbimepikaHa CTpyKTypa pacyeTHO-Tpaduueckoir  paboOThI
(oTrcyTcTBYyeT OMONMHOrpadMUeCKUil CIIMCOK, TEOPETHIECKash YacTh K 3a/Ja4ue U T.
1.).

3. He yxa3anbpl eUHUIBI U3MEPEHUS TIOTYYCHHBIX PE3yJIbTATOB.

4. B 3amaue OTCyTCTBYIOT BBIBOJIBI MJIM COAECPKUMOE BBIBOJIOB K 3a/1aue
HEKOHCTPYKTHUBHBI.

5. OrcytcTBue TOTOBHOCTH o0yuaroierocs OTBEYaTh Ha
TEOPETHUUECKHE BOIMIPOCHI, SBISIOLIUECS OCHOBOW I PEIICHUS 3aJauH.

6. 3amaHue Ha pacyeTHO-rpaUUYECKyr0 padOTy BBIIIOJHEHO HE IO
CBOEMY BapHaHTYy.
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6. Pexomenayemas Jureparypa
OcHoBHas IuTEpPaATYypa

Aizennion, A. E. ®usnka : ydeOHUK U MPaKTUKYM JJis By30B / A. E. Ali3eHIIOH. —
Mocksa : WznarensctBo FOpaiit, 2023. — 335c.— (Beicuiee o0pa3oBanue). —
ISBN 978-5-534-00487-8. — Tekct : amektpoHHBIM // OOpa3oBaTenbHas miaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/511373.

KpaBuenko, H.H0. ®wuszmka: yuyeOHMK W  NPAKTUKyM Ui BY30B /
H. 1O. KpaBuenko. — MockBa : M3znarensctBo FOpaiit, 2023. — 300 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-01027-5. — TekcT : anekTpoHHbIN // OOpa3zoBarenbHas
miargopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/511701.

JdonosHuTeIbHAA JIUTEPATYpPa

O®uzuka : y4yeOHMK W mnpakTukym st By3oB/ B. A. Wawbun, E. 0. baxTuna,
H. b. Bunorpanona, II. . Camoiinienko ; mon penakuuein B. A. Mnbuna. — Mocksa :
W3narensctBO HOpaiit, 2023. — 399 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-9916-
6343-4. — Texcr : anexTponnsiit // OOpazoBarenbHas matdopma FOpaiit [caitr]. — URL:
https://urait.ru/bcode/511376.

HeipauH, B. B. ®uszuka. Mexanuka. MonekynspHas Qu3nka U TEPMOJUHAMUKA :
yaeonoe mocooue / B. B. Ipipaun, C. A. llenenesa, T. JI. Kum. — Kemeposo : Ky3['TY
umenn T.®. T'opbaueBa, 2022. — 246 c. — ISBN 978-5-00137-294-3. — Tekcr :
ANEKTpOHHBIN //  Jlaub  :  2lekTpoHHO-OuMOnmoTeuHass  cucrema. —  URL:
https://e.lanbook.com/book/257552. — Pexxum goctymna: ajis aBTOpU3. MOJIb30BaTEIECH.

Ilepunoauka

1. 5 koneco : orpacneoii xxypHai. URL: https://5koleso.ru. - TeKCT : 2JIeKTPOHHBIM.
2. Bectauk CuOUpCKOro rocyJapcTBEHHOTO aBTOMOOUIIbHO-IOPOKHOTO YHUBEPCUTETA :
Hayunslit perienzupyemsiii xxyprain. URL: https://vestnik.sibadi.org/jour/index. - TekcT :
DIIEKTPOHHBIN

7. IllepedyeHnb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHEeT», HEOOXOAMMBIX JJ151 Hanucanusi PI'P
1. TpocdeccronanpHas 6a3a JaHHBIX U WNudopmanus o mpaBe COOCTBEHHOCTH
H(OPMalIMOHHO-CIPABOYHbIE CUCTEMBbI (peKBH3UTHI JOTOBOPA)

CogepiieHCTBOBaHHE 00pa30BaHUS U
MH)XEHEPHOMW JIeSITeIbHOCTH BO BCEX UX
MIPOSIBJIICHUSIX, OTHOCSIIMXCS K Y4eOHOMY,
HAYYHOMY U TEXHOJIOTUYECKOMY
HaIpaBJICHUSM, BKJIOYAs! IPOIECCHI
Acconuanus nHxeHepHoro obpasosanusi Poccun IpernoiaBaHus, KOHCYJIbTUPOBAHHUS,
http://www.ac-raee.ru/ UCCIIEIOBaHMsI, pa3paboTKU MHKEHEPHBIX
peleHni, BKIo4ast HepTera3oByro OTpacib,
TpaHc(epa TEXHOJIOTHIA, OKa3aHUs IHPOKOTO
CIeKTpa 00pa30BaTEeNbHBIX YCIYT,
o0OecrieyeHuns cBs3ell ¢ 00IMEeCTBEHHOCTHIO,
IIPOM3BOJICTBOM, HAYKOM W MHTErpalvy B
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1. TlpodeccuonanbHas 6a3a qTaHHBIX U
WH(OPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

Wndopmanus o mpaBe COOCTBEHHOCTH
(peKBHU3UTHI JOrOBOPA)

MEXIYHApOJHOE HayuyHO-00pa3oBaTeIbHOE
MPOCTPAHCTBO.
CBOOOHBIN TOCTYII

Hay4Has dJeKTpoHHas 6ubiamnoteka Elibrary
http://elibrary.ru/

Hayunas anekTponHas 6ubimoreka
eLIBRARY.RU - 310 KpynHeinmmii
poccuiickuii nHGOpMaITMOHHO-
aHAJMTUYECKHUI TOPTaJ B 00J1aCTH HAYKH,
TEXHOJIOTHH, METUIIMHBI U 00pa30BaHMUs,
coJiep>Kamiuii pedepathl U MOJHBIE TEKCThI
Oosee 26 MJITH HAy4YHBIX CTaTed U
nyONuKanui, B TOM YHCJIE AIEKTPOHHBIE
Bepcuu 6oiee 5600 pocCUICKUX HAYYHO-
TEXHUYECKUX JKYPHAJIOB, U3 KOTOPBIX OoJjee
4800 »ypHaIOB B OTKPBITOM JOCTYTIE
CBOOOIHBIN TOCTYII

®enepanbHbii nopran «Poccuiickoe
o0OpazoBaHue» [ DIEKTPOHHBIN
pecypce] — http:/www.edu.ru

®denepanbHbii optan «Poccuiickoe
00pa3oBaHMe» — YHUKAIbHBIH HHTEPHET-
pecypc B cdepe 00pazoBaHUs U HAYKH.
EsxeHeBHO MyOIMKYyeT CaMble aKTyalbHbIE
HOBOCTH, aHOHCBHI COOBITHIA,
MH(POPMALIMOHHBIE MaTePUAIIBI JJIs
IIMPOKOTO KpyTa ynuTaresei. ExxeHenenbHoO
Ha MOpTaJie Pa3MEIIAI0TCs IKCKITIO3UBHBIE
MaTepHalibl, HHTEPBBIO C BEAYIIUMHU
CTEUUAINCTAMH — MIEAaroraMH,
MICHXOJIOTAMH, YYCHBIMH, PEITOPTAKHU U
AHAJMTUYECKHE CTaThU.

YuraTenu moyrydaroT I0CTyl K HOpPMaTHBHO-
paBoBoOi 06a3e ceprl 0OpazoBaHusi, OHU
MOTYT TIOJIb30BATHCSI CAMBIMH PA3JTUYHBIMU
MOJIC3HBIMHU CEPBUCAMHU — TAKMMH, KaK
OHJIAWH-TECTUPOBAHKE, OMIPOCHI TI0
aKTYaJIbHBIM TEMaM U T.J1.
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INPUJIOKEHHUE 1
MHUHUCTEPCTBO HAYKH U BBICIIIETO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
OEJEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKIEHUE
BBICIIEI'O OBPA3OBAHUMS
«MOCKOBCKHUM MOJATEXHAYECKUAA YHUBEPCUTET»
YEBOKCAPCKH HHCTUTYT (PHUJIMAJT) MOCKOBCKOI'O IMNOJIMTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UndopManmoHHbIX TEXHOJOTHA, 3JIEKTPOIHEPIreTHKHA U CUCTEM
YIpaBJICHUSA

PACUHETHO-I' PAOHNYECKASA PABOTA
no pucuumianae «<OU3UKA»

HawnmenoBanue TeMbl

BeimonHun: ctygeHTr  Kypca
OTZIEJICHUS
10 HAMPABJIECHUIO

O.1N.0.

HayuHb1i1 pyKOBOAUTENS:

JOJIDKHOCTB, 3BAHUC

O.N.0.

Ouenka

Hata «_ » 2022r.

Yebokcapsr 2022
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1. TABJIMIbI ®UBNYECKNX BEJIMYMH

Taobmuna 1
OcHoenvle puzuueckue nocmosannvle (OKpy2jieHHbvle 3HAUEeHU)
HopwmanbHoe yckopenre cBOOOIHOTO MaiCHUS 9,81 m/c?
['paBuTaLIMOHHASI TOCTOSIHHAS 6,671 10.11,0/(xrlJ ¢)
[ocTostHHEAs ABOraapo 60,0200 100 (e

MOJ'ISIpHaSI rasoBaid IOCTOsTHHas

8,31 JIx/(mons ] K)

CranpapTHbIi 00beM”

22,400 107 m* /Mo

»5‘ wkz Qe

ITocTrosinHas bonbimana

1,380 107 /K

* MounspHbIil 00beM HJIeaJIbHOTO r'a3a MPH HOPMAJIbHBIX YCIOBUSX.

Tabauna 2

Hekomopble acmpoHomuuecKue seiuiunbl

HaumenoBanue

YucioBoe 3HaYEHUE
n

N~ 1
6377110

Panuyc 3emiu Y
Macca 3eman ) ﬁf - fU 2 pr
Cpemsist IUIOTHOCTh 3eMJTH 2,0 2L IUS e p/p 3
Pamnyc Connna 6,5501 10U, M
Macca CounHia L8,
Cpennss miorHocts Connia LALTLT 103 gp/p?
Panyc JlyHsl 1740110,
Macca Jlynst 73301105,
Paccrostue ot nentpa 3emin 10 nenrpa Connia 1,490 10,
Paccrosinue ot nienTpa 3emiu 10 ueHtpa JlyHsl 3,840 10 M

ITepuon obpamienus JIyHsl BOKpyr 3emin

273 cyt. [ 2,360 106,

Tabnuua 3
Ilnomnocmov meepovix men
Teepnoe teno [LnoTHOCTS, KI/M? Teepnoe teno [lnotHOCTS, KI/M?

AJTFOMUHHIA 2,701 103 Menb 8,937 103
Bapwmit 3,5001 103 Hukens 8,907 103
Bauanuii 6,021 103 CauHnern 11,300 103
BucmyT 9,8001 103 Cepebpo 10,507 10°
Kemnezo 7,881 103 esuit 1,9007 103
Jlutuit 0,530 103 Hunk 7,150 103

Tabauia 4

ITnomnocmo >cuoxocmei

Kunkoctb ITnoTHOCTD, KI/M Kunkoctb ITnoTHOCTD, KI/M>
Benson 0,880 103 Kepocun 0.8017 103
Bona 1,000 103 PryTh 13,607 103
[nunepun 1,261 103 Cepoyriepos 1,267 103
KactopoBoe macio 0,900 103 Crmpt 0,800 103

Tabnmma 5

Ilhomnocme 2az06 (npu HOPMAIBLHBIX YC108USAX)

Ta3 II10THOCTD, KI/M’ Tas
b

ITnotHOCTS, KI/M’

A30T 1,25 Boznyx

1,29
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Apron 1,78 Temmi 0,18
Bonopon 0,09 Kucnopon 1,43
Tabnuna 6
Koygppuyuenm nogepxnocmnozo namsrycenHus
Kunxocts Koadpunment, MH/m Kuaxocts Koaddpunment, MH/m
benzon 30 MpiuibHas TIJICHKA 40
Bona 72 PryTth 500
I'nnuepus 62 Cnupt 22
Ta6mmma 7
Ihpexmuenviit ouamemp Moj1eKy.ivl
las Huamerp, HM lasz Huamerp,|HM
A3zor 0,30 Bo3ayx 0,27
AproH 0,35 I'ennii 0,19
Bonopon 0,23 Kucnopon 0,27
Tabnuma 8

OmnocumenvHvle amomuvle maccovl (OKpyznenHnvle 3Hauenus) Ar

3JI€EMEHTOB nepnozmquKoﬁ CUCTEMBI

DneMeHT CumBoOn Ar DnemMeHT CumBOI Ar
A3sor N 14 Maprasnery Mn 55
AroMuHAR Al 27 Mens Cu 64
Apron Ar 40 Monu0nen Mo 96
bapwnii Ba 137 Harpuit Na 23
Bananuii V 60 Heon Ne 20
Bomopon H 1 Huxkenn Ni 59
Boashpam \\% 184 OnoBo Sn 119
["enuii He 4 [TnaTuna Pt 195
Keneso Fe 56 PryTh Hg 201
30510TO Au 197 Cepa S 32
Kanuit K 39 Cepebpo Ag 108
Kanpumii Ca 40 VYriepon C 12
Kucnopon O 16 Ypan U 238
Maruuit Mg 24 Xnop Cl 35
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