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Metoauyeckue ykasanus pa3padoTanbl B cOOTBEeTCTBUH ¢ TpeboBaHusmu ®I'OC BO
10 HarnpapjaeHUIO MoAroToBkHU 27.03.04 «YpaBiieHUE B TEXHUYECKUX CUCTEMAX)

ABtop CamcoHoB Anekcedd MwuxailloBU4, CT. MpenojaBaTenb  Kadeapsl
HubopMallmOHHBIX TEXHOJIOTUH, SJICKTPOIHEPTETUKU U CUCTEM YIIPABICHHUS

(vkazamo @UO, yuenyio cmenensv, yuenoe 36anue Uiy OOIHCHOCHb)

Metonuueckue peKOMEHIAMu  OAOOpEeHbl Ha  3aceJaHuu  Kadeapsl
HHpOpMAIMOHHBIX TEXHOJIOTHMA, DJIEKTPOIHEPTCTUKU M CUCTEM YIIPABJICHUS

(mpotokon Ne 10 ot 14.05.2022 r.).




1. Heab pacyeTrHo-rpaduueckoili padoOTbl - BHIABUTH 3HAHUA
CTYJICHTOB OCHOB (DM3UKH, MPOU3BOAUTH PACUETHI, MPUBUTH OOYYAIOIIMMCS
HABBIKM CAMOCTOSITENILHOM pabOThl C MPUMEHEHHEM MaTEMaTHUYECKHX METOJIOB.

B xone BblmonHeHUs: pacyeTHO-Tpaduveckoi padoThl O0yYaromuiics
JOJKEH MPOSIBUTh YMEHUE CAMOCTOSTEILHO paboTaTh ¢ Y4eOHOU JUTEpaTypoHu,
IPUMEHSTh TEOPETUYECKUE 3HAHUS [IJIs1 PEIICHUS 3a]a4 U aHaJIn3a KOHKPETHBIX
JAHHBIX.

Pacuetno-rpaduyeckas padbora A0HKHA OBITH BBINOJIHEHA U MPEICTABICHA
B CPOK, YCTaHOBJICHHBIHN rpadukoM y4eOHOTO mpoIiiecca.

BbinosiHeHHe pacyeTHO-rpauyeckoil pabOTHl BKIIOYAET CIEAYIOLIUE
ATaIlbI:

e O3HAaKOMJICHHE C MPOTPaMMON AUCHUIIIUHBI «DPU3NKa», METOIUYECKUMU
PEKOMEHIAIMSIMU T10 BBIMIOJTHEHUIO PACYETHO-TpaPUIECKON paboThI;
npopaboTka COOTBETCTBYIOIINX pa3zenoB bu3uKu:

«MEXAHUKA», «MOJIEKYJIAPHAA DOU3UKA u
TEPMOJ/[UHAMHUKA» 1m0 pPEKOMEHJIOBAaHHOW y4YeOHOM JuTeparype,
KOHCIIEKTaM JICKI[HI;
¢ BBINIOJIHEHUE PACUETOB C MPUMEHEHUEM OCBOECHHBIX METOJIOB.

3aBepiieHHas paboTa TMpeACTaBIsIeTCs JUisl TPOBEpKHM Ha Kadenpy
IPENoaBaTeNi0 B YCTAHOBIIEHHbBIE Y4eOHbIM Tpadukom cpoku. Cpok MpoBepKU
He Oosiee 5-7 nueii. IlpemnonaBarens mpoBepsieT KayecTBO PabOThI, OTMEYaeT
MOJIOKUTENIbHBIE ~ CTOPOHBI, HEJOCTAaTKU paboOThl U OIICHUBaeT  €e.
OOyuaroiuecs, He MOJATOTOBUBIIKE PacueTHO-TpaduuecKkyro padoTy, K 3a4eTy U
AK3aMEHY HE JIOMyCKAKOTCS.

2. BbiOop BapuaHTa U CTPYKTYpPa pacyeTHO-rpapuyeckoii padoThl

3ananus JUISt pacueTHO-TpaPUIECKUX paboTt COCTaBJIIOTCS
npernojaBareyieM, KOTOPBIM BEAET MaHHYK AUCIUIUIMHY, W YTBEPXKIAIOTCS
kadenpoii.

Homep  Bapuanta  pacuetHo-Tpaduueckoid  pabOThI  BBHIOMpAETCS
oOy4arorumcs mo nocieaHeit nudpe B mudpe HoMepa 3a4eTHOW KHUKKH. Taxk,
HarpuMmep, eciau mnocieAHss 1mudpa mudpa 1, To 00ydaromUNACsS BBITIOIHSICT
pacdeTHO-TpadudecKyro padoTy mo BapuanTy Ne 1.

[To »ToMy HOMepy u 1o TabnulEe BapuaHTOB (Tabnuua 1) HaxonaTcs
3aJla4¥, KOTOPBIC JOHKECH PEIIUTh CTYCHT.
Tabmuma 1

3amaun Bapuant

1 1 2 3 4 5 6 7 8 9 10

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

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

3amaHus BBIMOTHSIOTCS B TeUeHUe 1-ro cemectpa.

[Ipu  BBIMOTHEHUH  pacueTHO-rpaduyecKol  paboThl  HEOOXOIUMO
MPUIEPKUBATHCS CIEAYIONICH CTPYKTYPHI:

o« TUTYJIbHBIH JIUCT;

¢ BBEJICHUE;

e pacueTHas 4acThb;

¢ 3aKIIFOUYCHHUE;

¢ CIIUCOK MCITOJIb30BAHHOU JIMTEPATYPHI.

TUTYyJAbHBIN JHUCT SBISETCS MEPBOM CTpaHMICH pacueTHO-TpaduyecKoin
pabotel. OOpaserr ero opopmiienus npuseneH B [IpunoxxkeHun.

Bo BBeneHum coaeprkaTcs 0OIIKe CBeaeHuUs 0 BhimoHeHHo# padore (0,5-1 ¢).
B pacuerHoii yacTu oOyuaromuics JOJKEH TMOKa3aTh YMEHHUE NMPUMEHSTh
MaTEMaTUYECKUE METOJbl PACUETOB, PACCUUTHIBATH HEOOXOIUMBIC JTaHHBIE,
JieJaTh Ha UX OCHOBE apTyMEHTUPOBAHHBIC BHIBOJIBI.

VYcnoBus 3a/1a4 B paCu€THOM 4aCTH JOJKHBI ObITh IPUBEICHBI MOJHOCTHIO.
Pemenue 3agau cienyer cOmpoBOXKIAaTh PA3BEPHYTHIMU PACUETAMH, CCHLIKAMU
Ha MaTemMatuuyeckue (OopMyJibl, aHAJIU30M W BBIBOJAMU. 3aJayd, B KOTOPBIX
JAHbl TOJIBKO OTBETHl 0€3 MPOMEXKYTOUHBIX BBIUMCICHUM, CUHUTAIOTCS
HEpEUIEHHBIMH.

Cnenyet oOpaTuTh 0cO00€ BHUMAHHME Ha BBIBObI, KOTOPHIC JOJAKHBI ObITh
000CHOBaHHBIMH, TOATBEPKIATHCA TPEIBAPUTEIHLHBIM aHAINU30M IU(POBOTO
Marepuaia.

B 3aknwuennu pacuetHo-rpadudeckoit pabotsl (1 ¢.) B kxpaTkoit popme
PE3IOMUPYIOTCS PE3YIbTaThl pa0OTHI.

[Tocne 3akitoueHUs] MPUBOAMUTCS CHUCOK JIUTEPATypbl, BKIHOYAIOIIHIA
TOJIKO T€ WCTOYHHKHU, KOTOphI€ OBLIM MCIOJI30BaHbl MPU BBIIOJIHEHUN
pacueTHO- Tpaduyeckoil padOThl U Ha KOTOPHIE HMMEIOTCS CCBUIKH B TEKCTE
padoTHI.

[Ipu onucanuu TUTEPaATyPHBIX HCTOYHUKOB HEOOXOAMMO YKa3aTh:

o (hamMIIIK ¥ MHUITMATIBI ABTOPOB;

¢ Ha3BaHUE KHUTHU, COOPHUKA, CTaThH;
¢ MECTO U3/IAHUS,

¢ U31aTENBCTBO;




¢ TOJ1 U3/IAHUS;
¢ KOJIMYECTBO CTPAHUI] WJIM KOHKPETHBIE CTPAHUIIBI (TIOCTIETHUE B
CJIy4yae CChUJIKM Ha CTaThIO UM CTATUCTUYECKUN COOPHUK).
CranpaptHbiii  (opmaT ONUCAaHUS HWCTOYHMKOB TPUBEIEH B CIUCKE
JUTEPATYPBL.

3. TpeGoBanusi k opopmiieHHIO pacueTHO-TPaduuecKoil padoThI

[Ipu  odopmienun  pacueTHoO-Tpaduyeckoil  pabOTBl  HEOOXOAUMO
PYKOBOJICTBOBATHCS CIACAYIOIIMMH TPEOOBAHUSAMU:

1. OO6wvem paboTel - 5-10 cTpaHuIl TEeKCTa Ha CTAHAAPTHBIX JIUCTaX
dopmata A4, HaOpaHHBIX Ha KOMIBIOTEPE C HCIOIH30BAHHUEM TEKCTOBOTO
penaKkTopa WM BPY4HYIO (IMCBMEHHO), TaOJIMYHOTO MpOILEccOpa WM JIPYrHX
HPOTPaMMHBIX CpeIcTB (pasmep mipudTa - 14 myHKTOB, MHTEpBai - 1,5).

2. CrpaHuLbl JOJKHBI OBITH NPOHYMEpPOBaHbl U HMMETh IOJISI ClieBa U
CIpaBa HE MeHee 25 MM JJIs 3aMeUYaHUi IpenoaaBaTesi-KOHCYIbTaHTa.

3. B TekcTe He JOMKHO ObITh COKpAIIEHUH CIIOB, KpOME OOLIETPUHSTHIX.

4. Bce npomMexyTO4YHbIE JTaHHBIE NMPOBOJUMBIX PAcue€TOB U PE3yJIbTaThl
CJIeTyeT MPEICTABIISTh B SBHOM BHUJIE.

5. Bce Tabnuipl H0KHEI UMETh CKBO3HYIO HyMmepanuio. [IpuBeneHHbIie B
pabote mumroctpanuu (rpaduku, JuarpaMmbl) TOJDKHBI UMETh MOAPUCYHOYHBIC
HAJTHCH.

6. Omnwucanue AUTEPaTYpPHBIX MCTOYHHUKOB BBHITIONHSETCS B COOTBETCTBHU
CO CTaHAAapTHBIMU TPEOOBAHUSIMHU, TPUBEACHHBIMY B MPEABLAYIIEM pa3zelie.

4. 3agaHus U MeTOAUYECKNE YKA3AHUS /IJIsl BLINIOJTHEHHUSI PACYETHO-
rpaguyeckoi padoThbl CTYAeHTAMHA 04YHOU (POPMBI 00yUeHUS

Mexanuka

IloHsiTHE COCTOAAHUSI B KJIACCHYECKOM MeEXaHUKe. YpPaBHEHUS
aBuaxkeHusi: Moxaenn B mexanHuke. Cuctema orcuera. TpaekTopuisi, MyTb,
nepemenieHne. CKOpPOCTb, YCKOpEHHE. YIJOBas CKOPOCTb, YIJIOBOE
yckopeHue. CBsi3b YIIOBBIX U JIMHEWHBIX XApPAKTEPUCTUK JIBUKCHMUS.
TaHreHuManabHOE, HOPMAJIBLHOE U MOJIHOE YCKOPEHUS.

JAunamuka marepuaabHoil Touku: [lepsoiii 3akon Herotona. Macca.

Cuina. Bropoii 3akon Hetotona. Tpertwnii 3akon Hetotona. Cusibl TpeHuUs

3akonbl coxpaHeHusi: MMnynbc. 3aKOH COXpaHEHUs WMITYJIbCa.
Ilentp macc. DHeprus. DneMentapHas padota. Momuocts. Kunetnueckas u
MOTEHUHAJIbHASL JHEPTrUU. 3aKOH COXPAHEHUSI MEXaHMYECKON DSHEprud u
MIpEBpaIICHHs SHEPTUHU. AOCOIIOTHO YIPYTHUH U HEYTIPYTUH yAaphI TEIL.

Kunemaruka m auHAMMKa TBepAOro Tega: MOMEHT HWHEPILMH.



Kunernueckass sHeprusi BpamieHus. MOMEHT CUJIbl. YpPaBHEHUE JHUHAMUKHU
BpAlaTEJIbHOIO JBM)KEHUS TBEPAOTrO Teiaa. MOMEHT HMITyJIbCa. 3aKOH
COXpaHeHusi MOMeHTa wummyibca. [lehopmanum  TBepmoro  Tena.
Hampsoxenne. AOGcomoTHass U OTHOCUTENbHas nedopmaruu. 3akoH ['yka.
Jlnarpamma pacTsKEHHS.

Tsarorenne. DJieMeHTbI TEOPMH TMOJA: 3aKOH BCEMHPHOIO
taroteHusd. 3akoHbl Kemnepa. Cuna tspkectu. Bec. Hesecomocts. Ilone
TATOTEHMSI M €T0 CUJIOBAs M DHEpreTHUecKast XxapakTepucTuku. Pabora B mosue
taroteHusa. Kocmuueckue ckopoctu. HewHepruanabHbIE CHCTEMBI OTCYETA.
Cuiibl HIHEPIIUH.

Mexanuka xuakocreii: JlaBieHue. YpaBHEHHE HEPa3pbIBHOCTHU.
VYpaBuenune bepHymm u cineactBus u3 Hero. BszkocTs. PexxuMmbl TedueHus
KUAKOCTEH. J[BH>KEeHUE Tell B )KUAKOCTSIX U ra3ax.

OcHoBbI peasiTUBHCTKOW MexaHuku: [IpeoOpazoBanust ['ammies.
MexaHuyeckuid ~ NPUHUWAN  OTHOCUTEIBHOCTH. [Toctynatsl CTO.
[IpeoOpa3oBanus Jlopenna u ciueactBuss U3 Hux. HWHTepBanm Mexay
coObITUAMUA. OCHOBHOW 3aKOH PEISTUBUCTCKOW TMHAMHUKUA MaTepHaIbHOU
TOYKH. B3anMOCBS3b MacChl U SJHEPTUU.

Mexanuyeckue Kosedanusa: [‘apMoHMUecKue KoJeOaHUS U €ro
xapakTepucTuku. Dusndeckuidi U MareMarndeckuil MasTHUKU. CrokeHue
rapMOHUYECKHX KOJeOaHuil onHOro HampasieHus. buenus. CroxxeHue
B3aMMHO-TIEPIICHAUKYJIAPHBIX koneOanuii. @Durypsl  Jluccaxy.
HuddepenunanbHoe ypaBHEHHE CBOOOJHBIX 3aTyXarOMIMX KOJEOAHMIA.
Jlorapupmuueckuii nexkpemMeHT 3aryxaHus. JloOpOoTHOCTh. ABTOKOJEOaHUS.
HuddepenunanbHoe ypaBHEHUE BBIHYKIEHHBIX KoJieOanuil. Pesonanc.

Yupyrue BoJsHbI: [IpofosibHBIE M TONEpPEYHBbIE BOJHBL. BONHOBOE
ypaBHeHue. ®aszoBas u TpynmnoBas ckopoctu. HWHTepdepeHus BOIH.
Crostune BoJIHBI. 3BYKOBBIE BOJTHBL. DdekT Jlomnepa B akyCTHKE.

MouiekyJisspHast GpU3MKa ¥ TEPMOAMHAMMKA

MoviekyJISIpHO-KHHETHYEeCKas TEeOpus (MKT) ra3os,
cratucTuyeckass ¢usuka: CTaTUCTUYECKM W TEPMOJHHAMUYECKUMN
MeTOIbl ucclienoBaHus. ONBITHBIC 3aKOHBI WJICAIBHOIO ras3a. Y paBHEHHUE
cocTosiHUA naeanpHoro raza. OcHoBHoe ypaBHeHne MKT uaeanbHbIX ra3os.
3akoH MakcBemia 0 pacnupeicieHud MOJEKYJ HWACaJbHOrO rasa 1o
CKOpOCTSIM ® dHeprusiM. bapomerpuueckas dopmyna. Pacnpenenenue
bonbimana.

JJleMeHThl HePABHOBEeCHOW TepmoamHamuku: CpegHee 4YHUCIO
CTOJIKHOBEHHUH W CpefHsisl JUIMHA CBOOOMHOTO mpobera moiiekya. OmbITHOE
obocnoanue  MKT  (bpoyHoBckoe  nBmwkenue, omblT  [llTepna).
TernnonpoBonuocts. JAuddys3us. Buyrpennee Tpenue (BI3KOCTh).

IlepBoe Hayajo TepMoaAMHAMMKH: UYHCIIO CTemeHEeH CBOOOIBI
MOJIEKYJIbI. 3aKOH PaBHOMEPHOrO paclpeeleHus] MO CTENEeHsIM CBOOOJIbI
Mmouiekysl. BuyTpennsisi sneprusi. [lepoe Hauano tepmonuHamuku. Pabota
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raza npu HM3MeHeHuu oObema. ODHTanbnus. TemnoemkocTs. [IpumeneHue
NEepBOro Hayajga TEPMOJMHAMHMKH K wH3omporeccaM. AnuadaTuyeckuil u
ITOJIUTPOIIHBINA ITPOLECCHI.

Bropoe u Tperbe Hauajga TepMoamHamuku: Kpyrosoil mporecc
(mukm). OOpatumble U HeOOpaTUMBIE MPOLIECCHl. DHTPOMUS CHUCTEMBI, €€
CTaTUCTHUYECKOE TOJKOBAHUE U CBSI3b C TEPMOJUHAMUYECKOW BEPOSTHOCTHIO.
PaBenctBo HepaBeHcTBO Kitaysmyca. Btopoe Hauamo TepMOIMHAMHKHU.
Tperbe Hauano tepmoauHamuku (ypaBHenue Hepucra-Ilnanka). TersioBbie
JIBUraTenu, XoaoawibHbele MamuHbl. [uki Kapao u ero KIT/I.

PeanbHble ra3pl M skuaAkocTH: Cwibl M MOTEHUHAIbHAS SHEPTUS
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS. YpaBHEHUE M U30TepMbl Ban-/lep-
Baanbca. BHyTpenHsis sHeprus peanbHoro rasza. D¢ dexr Jxoynsa-Tomcona.
Cxwmxenne ra3oB. CpoucrBa xuakoctel. [loBEpXHOCTHOE HATSKEHHUE.
CBobOonHast »oHeprus. CwmauuBanue. JlaBleHWe T1OJ  UCKPUBJICHHOMN
MMOBEPXHOCTHIO KUAKOCTU. KanwuisspHble SBICHUS.

TBepabie Tesa: TBepabie Tena. MOHO- U TMOMUKPUCTAIIIBI. THIMBI
KpUcCTaInueckux TBepAblXx Tel. Jledektst B kpuctamwiax. HWcmapenwue,
cyOnumalys, TUIaBJICHHE W KpHUcTamu3anus. AMopdHbie Tena. Da3oBbie
NepEXO/Ibl IEPBOTO U BTOPOro poja. Jluarpamma coctostHus. TpoiiHast TouKa.

METOAUYECKHE YKA3SAHHA

1.  Howmepa 3amay, KOTOpbI€ CTYJIEHT JIOJDKEH BKIIIOUUTH B CBOIO
KOHTPOJIbHYIO pa0OTYy, OIPENEIAIOTCS 10 TabauaM BapuaHTOB.
2.  KonTtponbHble pabOThl HAJO BHINOIHATH B IIKOJBHON TETpPasH,

Ha 00JI0’KKEe KOTOPOW MPUBECTH CIEAYIOUINE CBEACHHS: HOMEpP KOHTPOJIBHOU
paboThl, HaWMEHOBaHHWE AUCIMIUIUHBI, CIEMUATBHOCTh, Kypc Hu (opmy
oOyueHus, y4yeOHbIM mmdp, GamMuivss ¥ WHULUAIBl CTYIEHTa, a TaKkKe
(pamumus BeIyLero npernoaaBaress.

3. VYcnoBus 3amady B KOHTPOJBHOM paboTe Hamo Mepenucarhb
MOJIHOCTRI0 0€3 cokpareHuil. Kaxmyio 3amady HE0O0XOIUMO HayuMHATH C
HOBOM CTPAaHUIIBI.

4. B xoHIe KOHTPOJBHON pabOTHI ClieAyeT yKa3aTh yYCOHUKHU WIIH
y4eOHbIE TOCOOWS, KOTOPBIE HCIOJIB30BAIMCH CTYJAEHTOM TIPH PEIICHUU
3azay.

5. KontponsHyto paboTy Ha TmpoBEpKYy CileAyeT cIaTh B
JIeKaHAThl CBOMX (haKyJIHTETOB J0 Hauajaa dSK3aMEHAIIMOHHOM CECCHUH.
6.  Ecaum xonTposibpHas paboTa mpu MNPOBEPKE HE 3aUTEHA, CTYACHT

00s13aH HMCIPaBUTh HEBEPHBIC PEIICHHUS W TMPEJICTaBUTh HCIPABICHHYIO
paboTy Ha TIOBTOPHYIO TMPOBEPKY HEMOCPEICTBEHHO IMPENoiaBaTeio.
HcnpapneHus HEOOXOIUMO CIeTIaTh B TOM e TETPAJIH.

1. CrymeHT moipKeH ObITh TOTOB BO BpeMsl 3adeTa WM dK3aMEHa
JaTh MOSICHEHUS IO CYLIECTBY PELICHHS 3a/1a4, BXOISIIUX B KOHTPOJIbHBIE
paboTHI.



8.  Pemenuss 3amay cieayeT COMPOBOXIATh KPAaTKUMH, HO
UCYEPIBIBAIOIIUMH TOSCHEHUSIMU; B TEX CIIydasX, KOrja 3TO, BO3MOXKHO,
clenaTh CXEMAaTHYECKUM YepTeK WM PUCYHOK, MOSICHSIOMIMI CcoJep KaHue
3a/1ayu.

9. Pemiats 3amadyy HeoOXOIMMO B 0OIEM, BHJIE, T.€. BBIPA3UTh
HMCKOMYIO BEIMYMHY B OYKBEHHBIX OOO3HAUEHHUSX BEIMYWH, 3aJaHHBIX B
ycioBud 3adad. Ilpm Takom cmoco0e pelieHuss He  MPOU3BOIUTCS
BBIYHCIICHUS POMEKYTOUHBIX BEJIUUHH.

10. TIlocne modydeHHs CIOKHOM pacdeTHOM (OpMyJbl s
IIPOBEPKH MPABUIBLHOCTH €€ CJEIYET MOACTaBUTh B MPABYIO YacTh (POPMYIIbI
BMECTO CHMBOJIOB BEIMYMH OOO3HAUYECHUS EAWHUIl JTUX  BEJIUYUH,
MPOU3BECTH C HUM HEOOXOJUMBbIE NEUCTBUS W YOEauTcss B TOM, 4YTO
MOJyYEHHAsl MPU 3TOM E€IUHUIIA COOTBETCTBYET MCKOMOM BenmuuHe. Ecmu
TAaKOr0 COOTBETCTBUS HET, TO 3TO O3HAYAET, YTO 3a/a4ya PEIICHA HEBEPHO.

11.  YwucnoBble 3HAYCHUSI BEJIIMUUH MPU MOJICTABKE X B PACUCTHYIO
dbopmyny cremyer BeipaxkaTh ToJibko B eaunuiiax CH. B Bujge uckitodeHus
JIOIYCKAaeT BbIpaXaTh B JIOOBIX, HO OJMHAKOBBIX €IWHUIIAX YHCIOBBIC
3HAUYEHUS OJHOPOJIHBIX BEJIMYUH, CTOSIIMX B YHCIHUTENIEC M 3HaAMEHaTese
JpOOU ¥ UMEIOIINE OJJUHAKOBBIC CTEIICHHU.

12. Ilpu moacTaHOBKE B pacyeTHYIO (OpMYyITy, a TaKKe MPH 3alucH
OTBETa YHUCJOBBIE 3HAYCHHMS BEIWYMH CIEAyeT 3aluChiBaTh  Kak
MPOU3BEACHUE JECATUYHOW JpoOM C OJHOW 3Havamied uudpoil mnepen
3amsATOM Ha COOTBETCTBYIOLIYIO CTEIEHb AecAtH. Hampumep, Bmecto 3520
HaJo0 3armmcarh 3,52 103, smecto 0,00129 3ammmcars 1,29 108 u 1. 1.

13. Beluucnenus mo pacdeTHord (opmyse HaAAO MPOBOIUTH C
coOJIfoZiIcHuEeM TMpaBwil MOpUOJMIKEHHBIX BbluuciaeHuid. Kak mpasuiio,
OKOHYATENbHBIN OTBET CIJIEyET 3alUChIBATh C TPEMS 3HAYAIMMU UPpaMH.
DTO OTHOCHUTCS K CIIy4yarw, KOTJa pe3yJibTaT IOJYy4YeH C NPUMEHEHUEM
KaJIbKYJISITOPA.

3agaun

101, Touka auranace B TeueHue t;115¢c co ckopocthio VilSwm/c, B
teuenue t, 110c co ckopoctrio V, 1 8M/c, n B TeueHue 13 | 6¢ CO CKOPOCTHIO
V3720 m/c. OnpenenuTh CPEeTHIOI MYyTEBYIO CKOPOCTh TOUYKH.

102 Tpwu yeTBEpTH CBOETO IMyTH aBTOMOOMIIH TIPOIIET CO CKOPOCTHIO
V17760 km/4, octanbHyr0 9acTh — co ckopocThio V, 180 km/u. Kaxosa
CpEeIHSS CKOPOCTh aBTOMOOMJISA?

103 IlepByto MOJOBUHY MYTHU TEJIO JBUTATIOCH CO CKOPOCThIO Vi 12
M/C, BTOPYIO — €O CKOpocThio V(18 M/c. Onpenenure CpeiHIOw MyTEBYIO
CKOpOCTh <V>,

104 BenocuneaucT mpoexai NepByIO MOJOBUHY MYTHU CO CKOPOCTHIO
V7116 km/4, BTOpYI TMOJIOBUHY IIyTH — CO CKOpocThio V;p (112 km/4.
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Onpenenure CpeIHIO CKOPOCTh BEJOCUIIEIUCTA.

106. Teno mamaetr ¢ BeicoThl h 1100 M ¢ HyneBOW HayaJlbHOM
ckopocThio. [IpeHeOperas CONMpPOTHUBIEHHEM BO31yXa, OMPEACIHUTE, KaKOi
yTh MPOMAET TEJO 3a MOCIEIHIO CEKYHTY MaICHHUS.

106. 3aBHCHMOCTH MPOUICHHOTO TEJIIOM MyTH OT BPEMEHH 3aJaTCs
ypaBHeHneM S_IA-Bt+Ctz+Dt? (A716; B 13m/c; CT12m/c?;  DT11wm/cd).
Onpenenure 115 Tena B UHTEpBajlie BpeMeHu oT fjl 1c o ty14c:1) cpeanroro
CKOPOCTb; 2) cpe/iHee YCKOpPEHHE.

107. Tloe3nm aBuxeTcst co ckopocThio V=20 km/4. Ecnu BBIKITIOUUTH
TOK, TO MOE€3/1, ABUTA’ICh PAaBHO3aMEIJICHHO, OCTAaHABIMBAETCA Yepe3 Bpems
t7120c. KakoBo yckopenue a moe3na? Ha kakoM pacctosHuM S Haao
BBIKJITIOYUTH TOK?

108. CBobOoaHO majaroliee TEJIO B MOCIEIHIOI CEKYHIY ABUKCHMS
MPOXOJHUT TOJIOBUHY Bcero myTu. C KakoW BBICOTHI MagaeT N Telo u KakoBO
Bpems t ero nagenus.

109, JIpwkeHue MaTepUaNTbHONM TOYKM  33/1aHO  YpaBHEHHEM
XTAt+Bt2, tne A 4m/c B =0,05M/c2. Ompenenutb MOMEHT BpEMEHHU, B
KOTOPBIM CKOPOCTh V TOYKM paBHA HY10. HaliTh KOOpAMHATY U YCKOPEHUE B
3TOT MOMEHT.

110. C OankoHa OpocHJIM MSYUK BEPTUKAJIBLHO BBEPX C HayaJIbHOU
ckopocThio Vo Bm/c. Uepes t 2 ¢ Msaumk yman Ha 3emmo. Onpenenutsb
BBICOTY OaJIKOHA HaJl 3eMJICH M CKOPOCTh MSYMKA B MOMEHT y/1apa O 3eMJIIO.

N1 Huck paguycom I 20 cMm Bpalmiaercsi coriacHO ypaBHEHHUIO [
13— t+0,1t%. OnpenenuTh TaHT€HIUMAIBHOE d, U HOPMAJIBHOE &, U MOJIHOE a
YCKOPEHHMS TOUEK Ha OKPYKHOCTH JIMCKa Jijisi MoMeHTa Bpemenu t10c.

111. MaxoBUK HavaJl BpamaTbcs pPaBHOYCKOpeHHO m 3a BpeMs t 10c

JOCTHUT YaCTOThI BPalIEHHUs N 3OOMI/IH'1.OHpeI[eJ]I/ITI> YIJIOBOE YCKOPEHHUE
"1 MmaxoBuKka 1 4ncyio N 060poToOB, KOTOpPBIE OH CHEIAN 33 3TO BpEMS.

112. Jluck Bpam@aeTcss C YIJIOBBIM ycKopeHuem [ ~1—2pan/c?.
Cxoinbko 060poToB N cienaer AMCK MPU U3MEHEHWU YacTOTHI BPAIICHUS OT
Ny 1240mua?! 1o N, 190mMua'? Haiitu Bpems [It, B T€4eHHE KOTOPOTO ITO
IPOU30IILIO.

113. Sxopb 3AEKTpOABHUTraTessi, MMEIOIIMNA YacTOTy BpalleHUs N
“150c ,mocne BeIKIOUCeHHS Toka, caenaB N 1314 o060poTOB, OCTaHOBHIICS.
Ornpenenuts yraioBo€ yCKOpPEHUe L sikopsi.

114. JluneitHass ckopocTh Vi, Jexkanux Ha OKPY>KHOCTH paauyca R
BpaIiaronierocs aucka pasHa 3m/c. Touku, pacronoKeHHbIe OJIMKe K OCH Ha
1R™110cM, umeroT ckopocth V, 12M/c. Onpenenutsh 4acToTy BpamieHus N
JTUCKaA.

115. Tlo nmyre okpyxHoctu paanycoMRI0 M nBuxkercs Touka. B
HEKOTOPHIE MOMEHT BPEMEHH HOpPMaJbHOE yCKOpeHHe a, 4,9 m/c?;, B 3TOT
MOMEHT BEKTOPHI MOJIHOTO U HOPMAJIBLHOTO YCKOpEHU 00pa3ytoT yroi [

160°. Haiitu ckopocTh V 1 TaHr€HIMaIbHOE YCKOPEHUE @ TOYKH.
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116. Huck paauycom r 10 cMm, HaXOIUBIIMNACA B COCTOSHUU TOKOS,
HayaJl Bpaliatbcs C TMOCTOSHHBIM YIJIOBBIM Yyckopenie 1,5pan/c2. Haiitu
TAHT€HIMAJIbHOE 8 U HOPMAalbHOE &, U IIOJIHOE @ YCKOPEHUs TOueK,
JeKalUX Ha OKPYKHOCTH JTMCKA, B KOHIIE BTOPOW CEKYHJbI MOCJE Hayaia
TIBYKEHUS.

117. Ha  ouiauHAp, KOTOPBIM  MOXKET  BpalllaTbCsl  OKOJIO
TOPU30HTAJILHOM OCH, HAaMOTaHa HUTh. K KOHIly HUTH NPUBS3AIUA TPY3UK U
PEeIOCTAaBUIIM €MY BO3MOKHOCTH OITyCKaTbes. J[BUrasch paBHOYCKOPEHHO,
rpy3uk 3a Bpems t BC omycrwics wa h 1,5M. Ompenenure yrioBoe
YCKOpPEHHUE IIIMHAPA, €CIIU €r0 paguyc I 14cMm.

118. Teno OpolieHO TOPU3OHTAIBHO cO ckopocThio VillSwm/c. Tlpe-
HeOperast CONPOTHUBICHHUEM BO3yXa, OIPENCIUTh pPaguyC KpPUBHU3HBI
TpaekTopuu Tefa yepes t ¢ mocie Havana JIBUKECHHUS.

119. Touka ABWXXETCS MO KPUBOM C MOCTOSHHBIM TaHTE€HIIMAIbHBIM
yckopenueMm a_ 0,5m/c?. OnpenenuThs NONHOE YCKOPEHHME @ TOYKM Ha
Y9acTKE KPHBOW C paglycoM KpHWBHU3HBI R=3M, €clii TOYka JBWXKETCS Ha
3TOM y4YacTKe CO CKOpocThio V 12M/c.

121. Jlnst cxaTusi NPY>KUHBI Ha X; 11 CM HY)XHO TPHIOXHTH CHITY
F10H. Kakyio paboty A HYXHO COBEPIIHTH, YTOOBI CXaTh MPYXKUHY Ha
X2 10 cMm, eciu cuiia mpOMOPIMOHATIBHA CKATUIO?

122. OmpenenuTh BO CKOJIBKO pa3 CHJIa TPUTHKEHUS Ha 3emIe
OoJibllle CUJIBI MPUTSHKEHUST HA Mapce, eciiu paauyc Mapca cocrasisier 0,53
panuyca 3emiu, a Macca Mapca — 0,1 Imaccst 3emiin.

123. Kocmuueckas pakera jnetuT Ha JIyHy. B kakoit Touke mpsimMoid,
COeUHSIONIEH 1eHTphl Macc JIyHbl U 3emun, paketa OyaeT MPUTITUBATHCS
3emiiet u JIyHOM ¢ OJIMHAKOBOM CHJIOMN.

124. Panquyc  mmanetst paBeH 100 kM, cpemHss TIUIOTHOCTH |
BelecTBa IUTaHEThl paBHa 3r/cm3. OmpeAenuTh BTOPYI0 KOCMHYECKYIO
CKOPOCTH V; Y IOBEPXHOCTH STOU IJIAHETHI.

125. Kakyro Hazmo coBepmuTh paboTy A, 4TOOBI MPYKUHY >KECTKOCTHIO

k71800 H/m, cxxaTyro Ha X 16 M, JOTIOJTHATEIBHO CXXKaTh HA X 18 cM.

126. OmpenenuTh IKECTKOCTh K CHCTEMBI JBYX TpPYKUH TIpH
MOCTIEIOBATEIPHOM | MAPAJUICIPHOM MX COeIWHEHUH. JKeCTKOCTh MpYyKWUH
ki 12 xH/Mm 1 K, 16 kH/Mm.

127. OnpenenuTh BBICOTY, Ha KOTOPOW YCKOPEHHE CBOOOJHOTO
najgeHuss coctaBiusier 25% oOT yCKOpeHHs CBOOOJHOTO TMaJeHUS Ha
MMOBEPXHOCTH 3EMJIH.

128. Omnpenenutsb pabory, KOTOPYIO coBepuIaT CHUJIBI
TPaBUTAIIMOHHOTO TMOJS 3€MJIM, €CIM TeJo Maccod MT11kr ymamer Ha
MTOBEPXHOCTh 3EMJIM C BBICOTBI, paBHOM paauycy 3emuu. Paguyc 3emuu u
yCKOpEHHUE CBOOOTHOTO MaICHUS g Ha €€ MMOBEPXHOCTH CUUTATh U3BECTHBIM.

129. JIBe mnpyxuubl sxkectkocthio K; 0,3kH/M u  k; 710,8xkH/m

COeMHEHBI MoceaoBaTeabH0. OnpenenuTb abCOMIOTHYIO JaedopMaluio X;
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NEPBOM MPYKUHBI, €ClId BTOpas neopmupoBaHa Ha X, 1,5¢Mm.

130. Ompepenutrb pabOTy  pacTsDKEHHS  JBYX  COCIMHEHHBIX
IOCJICIOBATEIbHO TPYKUH skecTkocTsAMU Ky 1400H/mM u k; 1250H/M, eciu
nepBasi Ipy>KUHA PacTSHYJIach IPHU 3TOM Ha XI12CM.

131. Tlpu ropu3oHTaILHOM TOJIETE CO CKOPOCThiO V 250M/Cc cHapsi
Maccoi MTIBKr paszopBasics Ha nBe 4dacth. OJHA 4YacThb Maccoil My 16Kr
nojiyunsia ckopoctb V; 71400M/c B HampaBlieHMHM ~TIOJIeTa  CHapsja.
Onpenenutb CKOPOCTh BTOPOM YaCTH CHapsia.

132. Opynue, )KeCTKO CKpeIIeHHOE Ha raTopme, MPOU3BOAUT Bbl-
CTpell BOJb IOJOTHA 3Keyle3Hou mgoporu mox yriioMm[ ] 30° kK JUHUUK
ropuszonTa. OnpenenuTbh CKOpocTh Vi OTKaTa Iat@opMbl, €Cld CHapsij
BbIJIETaeT co ckopocThio V, 480M/c. Macca mnatrdopmbl C OpyaueM U
cHapsiiamu My 181, Macca cHapsiga M, 60kT.

133. Cuapsn, nereBumii co ckopocteio V 400M/c B BepxHEH ToUke
TPAaeKTOpPUM pa3opBajCsi Ha JBa OCKOJKAa. MEHbIIHU OCKOJOK, Macca
KoToporo coctanisieT 40% oT Macchl CHaps/ia, MoJIETeN B MPOTHBOMOJIOKHOM
HampaBjieHud co ckopoctero V([ 150m/c. Ompenenuts ckopocts V)
0O0JIBIIIETO OCKOJIKA.

134. Ha ckoabpKO epeMeCTUTCS OTHOCUTENIBHO Oepera JIoJKa JITMHON

1773,5M u maccoit m; ROOKT, eciu CTOSIIMIA HAa KOPME YEJIOBEK MAacCOM
M, BOKr mepeMecTUTCA Ha HOC JIOJIKU?

135. Ha momy ctouT Tejekka B BHJE JUIMHHOM JIOCKH, CHaOKCHHAs
JISTKUMH KojiecamMu. Ha ogHOM KOHIIE CTOMT 4uejaoBeK. Macca ero m;l60xr,
macca JAocku M, 20kr. C Kakoil CKOPOCThIO (OTHOCUTENBHO TMOJia) Oyner
JIBUTAThCS TEJNEXKKa, €CIU YEeJOBEK IMOHIET BIOJIb HEE CO CKOPOCTHIO
(otHOCHTENBHO TockH) V 11M/c.

136. Konbkobexern, cToss Ha KOHBbKax Ha JbAy, OpocaeT KaMmeHb
Maccor My 12,5kr moxa yriom[ B0° k ropuszoHTy co ckopocTthio Vi 110m/c.
KakoBa Oymer ckopocTh V; IBM)KEHHUS KOHBKOOEXKIA, €CIM €ro macca M,
“160kr?

137. lap maccoit my 110kr, ABMXyImMICS co ckopocTbio Vil4m/c,
CTaj- KMBAeTCs C IIapOM Maccoil M, 14kr, CKOpocTh V, KOTOporo paBHa 12
M/c. Cumrast ymap NpsSMbIM, HEYNPYTHMM, HAaWTH CKOPOCTh U IIApoOB TOCIIE
yaapa B ABYX ciydasx:l) manblii map HaroHseT OOJIBIION IIap, ABUKYIIANCS
B TOM JK€ HaIlpaBJICHUM;2) MIapbl ABUKYTCS HABCTPEUY APYT APYTY.

138. Ilnardopma c neckom obmieit maccoid M 2T cTOUT Ha penbcax
Ha TOPU3OHTAJIHLHOM Yy4YacTKe IyTH. B Tecok momamaer CHapsg Maccou
m 8kr u 3actpeBaeT B HeM. [IpeneOperas TpeHueM, OMpeneauTh, C KaKOH
CKOpPOCTBIO Oyner naBurathbes IiaTdopMa, €cidi B MOMEHT TIOTaJaHus
ckopocTh cHapsiaa V450m/c, a ee HanpaBlieHUE — CBEPXY BHU3 MO yIIOM
[17130° kK rOpU30HTY.

139. Yenosek maccoit my I70kr, Gerymmii co ckopocThio Vil9xwm/u,
JIOTOHSET TEJIeKKY Maccoil M, 190Kr, IBMXKYIIUICS CO CKOPOCTHIO
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V,7B,6kM/4, u BckakuBaeT Ha Hee. C KakoW CKOpPOCTBIO CTAHET JBUTAThHCS
TeNekKa ¢ 4denoBekoM. C KakOW CKOPOCTBbIO CTaHET JIBUTAThCSl TEJIEKKa C
YEJIOBEKOM, €CJTU YEJIOBEK JI0 MPbhIKKa OeKajl Ha BCTPEUY TEIEKKE.

140. Jlonka mmmuoit | BM m maccoi m 120Kr CTOMT CIIOKOMHO Ha
Bojie. Ha Hocy m KopMme HaxoasTca ABa pblOaka maccaMu My 160kxr u
m, 190kr. Ha CKOJBKO CIBHHETCSI OTHOCHUTEIBHO BOJIbI, €CIH pPbIOaKU
MOMEHSIOTCSI MECTAMH.

141. C kako¥ HaMMEHBIIEH BBICOTHI N JTIOJDKEH HavaTh CKaTHIBATHCS
akpobar Ha Bemocunene (He paboras Horamu), 4TOOBI MPOEXaTh IO J0-
poXKe, umerome Gopmy «MepTBOi meTiu» paaumycoM R=4m, U HE OTO-
pBaThCA OT JOPOKKHU B BepXHeW Touke netn? TpenueM npenedpeys.

142. Haittu paboty 4 moabema Tpy3a MO HAKIOHHOW IJIOCKOCTH
mmHoM |112Mm, ecnmm macca rpy3a paBHa ‘M 100kr, yron Hakimoda ]300,
k03 dunuent tpenus f 0,1 u rpy3 ABMKETCS ¢ yCKOPeHUEM a  1Mi/c2,

143. Sapo atoma pacmagaercs Ha JABa OCKOJKa maccamu My 11,671
10%5kr m m, 2,4 1 10%kr. OnpenenuTh KHHETUYECKYIO SHEPTHIO |, BTOPOTO
OCKOJIKa, €CJIM KHHETUYECKasi JHeprus |; mepBoro ockoska pasHa 18u/x.

144. Tlpu BbICcTpenie U3 opyausi cHapsia macco M;=10kr momydaer
KHUHETHYECKYI0 sHepruto T; 1,8M/Ix. OnpenenuTs KUHETUUECKYIO YHEPTHUIO
T, cTBONIa OpyIMs BCIEACTBUE OTAAQUU, €CII Macca M, CTBOJIA OPYAUs paBHA
600kr.

145. KonbkoOexer, CTosl Ha JIbAYy, OpOCHJI BIIEpe]l THPIO Maccoi
M; B Kr W BCINEACTBHE OTJAa4u OTKATUJICA Ha3ajJ Cco CKopocThbio Vjllwm/c.
Onpenenuth padoTy A, COBEPIICHHYIO KOHBKOOEXKIIEM MpU OpOCaHUU TUPH,
€CJIM ero macca M, 60kr.

146. Tlom neiictBueM cwibl F 1400H, HampaBieHHOW BepTHUKAIBHO
BBEpX, Ipy3 Maccoi M 120kr moaHar Ha BeicoTy h 115M. Kakoii
NOTEHIIMAIbHONW 2Hepruet [/ Oyner oOmamath momHATBIA Tpy3? Kakyro
paboty A coBepuT cuia F.

147. Kamemiek CKOJIb3UT C HAWBBICIICH TOYKH KYIOJIa, UMEIOIIETO
dopmy mnonychepsl. Kakyro gyry Ll onumer kamemiek, mpexie 4em
OTOPBETCS OT MOBEPXHOCTH Kymoja? TpeHruem npeneOpeyb.

148. Tlon neiicTBMEM MOCTOSHHOW CHilbl F BaroHeTka mpoImuia MmyTh
S M m mpuobpena ckopocth V "R2m/c. Onpenenuts padoty A CUIIBI, €Clu
Macca BaroHeTku paBHa 400 kr 1 koadurmeHT Tperus pasen f0,01.

149. MarepuanpbHas TOYKa Maccoi M "12Kr JBHrajach IOJ
JIECTBUEM HEKOTOPOW CHIJIBI corjiacHo ypaBHeHHIo X JA+Bt+Ct2+Dt3, rae
AT710Mm; B 7-2m/c; C TlIm/c?, D 7-0,2m/c’. Haiitu wMomuocts N,
3aTpaynMBaeMylo Ha JBM)KEHUE TOUKH, B MOMEHT BpeMenu { 2c.

150. B OGamnuctuyeckuid masTHUK Maccoil M Dkr momama myss
maccod M110r m 3acTpsina B HeM. HalWTh CKOpOCThLIMmynu, €ciii MasTHHK,
OTKJIOHUBIIKMCH TIOCJIE yIapa, NoaHsUICs Ha BhICOTY h T0cM.

151. Tlo kacaTenpbHOM K IIKUBY B BHJIE JUCKa quaMeTpoM D 75¢cMm u

13



Maccor m 140kr npunoxkeHa cuna F11xkH. Onpenenuts yriioBoe ycKopeHHe
[J wm yactoTy BpauieHus N maxoBuka 4yepe3 Bpems t 10c iocie Havana
JEUCTBUSA CUJIbL, €CIU PauyC IIKKUBA I paBeH 12cm.

152. MaxoBHK B BHJI€ CILIOIIHOTO JUCKA, MOMEHT MHEPIIMH KOTOPOTO
J7150kr M2, Bpamiaercsi ¢ gactotod N 24000/muH. Yepes t 11MuH mocie
HayaJa JIeUCTBUS CUJI TOPMOKEHHUS OH OocTaHOBWIICS. OnpenenuTs MOMEHT M
CHJI TOPMOXEHUS M 4YUCIO OOOpPOTOB OT Hayajga TOPMOKEHHSA A0 MOJIHON
OCTAHOBKH.

153. K o6omy komeca pammycom R=0,5M wu wmaccoit m 150kr
npuioKeHa kacarenbHas cuia F 198, 1H. Halitu yrioBoe yckopenue [
koseca. Yepes kakoe Bpems 1 mocie Hayalla AEMCTBUSL CHIIBI KoJieco OyJer
uMeTh  4actoty Bpamienus N 1100c'? Koneco cuutaTh OJTHOPOIHBIM
auckoM. TpeHneM npeHeopeys.

154. Ha oGox maxoBuka auamerpom D 175cM HamoTal mHyp, K
KOHILy KOTOpOro IMpHUBSi3aH Trpy3 Maccod M 12kr. OnpenennuTb MOMEHT
WMHEPIMH J MaXxoBUKa, €CIIM OH, BPAIlasgiCh PABHOYCKOPEHHO MO/ IEHCTBUEM
CUJIBl TSDKECTH Tpy3a, 3a BpeMs t713c mpuoOpen yrioByr0 CKOPOCTh |
“19pan/c.

155. Ha oHOpOAHBINA CIUIOIIHOW HUJIMHIPUYECKUI Bajl pPaguycom
R 0,5M HamoTaHa JieTkasi HUTh, K KOHILy KOTOPOW MPUKPEIJIEH TPy3 MacCcou

m Skr. ['py3, pa3MarbiBas HHUThb, OIYCKAaeTCs C YCKOPEHHEM al1,96m/c2.
Onpenenuts MOMEHT UHEPLIMH BaJia.

156. Ompenenuth MOMEHT CHJIBI M, KOTOpBIH HEOOXOAMMO
MPWIOKUTh K OJIOKY, BpallamiieMycs ¢ 4YactoTod N 112ct, 4roObl OH
OCTaHOBUJICA B TeueHue BpemeHu t 8c. Juamerp Omoka D 130cm. Maccy
0J10ka M GKT cYUTaTh PABHOMEPHO pacipeeieHHOM o 000ay.

157. Hwutb c mpuBs3aHHBIMH K €€ KOHIIaM Tpy3aMu maccamu M; 150r
u M, 60r nepeknHyTa depe3 050k nuamerpom D ¥cMm. Onpenenutb MOMEHT
uHepuuu J 6J10Ka, ecii MoJ JEHCTBUEM CHJIbI TSXKECTH TPY30B OH MOJTYUMI
yriioBoe yckopenue [}5panu/c2.

158. CreprkeHb BpamaeTcsi BOKPYT OCH, TPOXOISIIEH Yepe3 ero cepe-
JUHY, COTJIACHO ypaBHeHwuio || T12t+0,2t3.0npenenuTs Bpaliarommi MOMEHT
M, neiicTByIOIIEH Ha CTEp)KEeHb dyepe3 Bpems 2 ¢ mocie Havana BpaleHHUs,
eciu MOMeHT uHepiuu crepxus J 0,048 kr m?]

159. K o06oay OZHOPOJHOTO CIUIONIHOTO Jucka paauycoMm R10,5M
NpUJIOKEHA TOCTOsIHHAs KacaTenbHas cwia F=200H. [Ipu BpameHuun nucka
Ha HEro JaeucTByeT MoMeHT cuil Tpenus M 12H Im. Onpenenuts Maccy
JIUCKA, €CIM HM3BECTHO, YTO €ro YIiOoBOE YCKOPEHUE! TOCTOSIHHO U PAaBHO
l4pan/c2.

160. Ha OapabGan pamuycom R 150cM HaMmoTaH IIHYp, K KOHILY
KOTOpPOTO MpuBsA3aH TIpy3 Maccod M 110kr. Haiitu MoMeHT unHepuuu J
OapabaHa, ecJii U3BECTHO, YTO IPY3 OMyCKaeTcs ¢ yckopenuem a 2,04m/c2.

161. Ha kpato mmatdopMbl B BHAE AHMCKA, BPAILAIOLIETOCS II0
MHEPLHUU BOKPYT BEPTHUKAIBHONW OCH C YAaCTOTOM N; 8MUH?, CTOUT YelIOBEK
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maccort My TOkr. Korma genoBek meperien B IEHTP IIaTGOpPMbI, OHA CTalia
Bpamarbcs ¢ 4actotod N, 110munt. OmnpeaenuTs maccy M, 1miat(opmsl.
MoOMEHT UHEpIUU YeTIOBEKa PACCUUTHIBAThH KaK JJII MATEpUATIbHON TOUKHU.

162. T'opusonTanbHas mmiaatrgopmMa Maccoi M RSKr u paauycom
R™80cm Bpamiaercst ¢ dactroto N; Pmun?. B mnentpe minatdhopmbl CTOUT
YelOBEeK W JCPKUT B PaCCTaBICHHbIX pykax rupu. Cuutas miatdopmy
JMCKOM, OTpPEACIUTh YacTOTy BpalleHUs IIaTGOPMBI, €CIH  YEOBEK,
OMYCTUB PYKH, YMEHBIIUT CBOW MOMEHT HMHepuuu oT J; ' B,5Skr | M2 1o
Jo 1xr M.

163. Ha kpato HEMOABMKHOW MIaTGOPMBI MOTYIIEH BpalaThCs
BOKPYI' BEPTUKAJIBLHOM OCH CTOMT 4elIoBeK Maccoit m; |160kr. [luametp
wiatrgopmbl D 7710,8M, macca m;T16kr. C kakod yriioBod CKOpocThbio L]
HAYHET BpallaTthes iardopma, eciiy YeloBeK MOMMAET JIETALIUI Ha HEro
msidy Maccod MT0,5kr? TpaekTopus Ms4a rOpU30HTANIbHA U POXOAUT Ha
pacctostHuu I 10,4M oT ocu tuiargopmel. Ckopocth Msua V 715M/c.

164. Yenosek, crosmuii Ha ckambe JKYKOBCKOTO, JIEPKUT B pyKax
CTep)KeHb JIMHON | 12,5M W Maccoit M I8KT, pacHojOKCHHBIH BEPTHKAIBLHO
BJIOJIb OCH BpallleHUsl CKaMeiKku. JTa cucreMa (CKaMbs U 4eJIOBEK) 00sagaeT
MOMEHTOM HuHepiuu Jl 10kr M2 u BpaIllAeTCA € YacToTou N7 | 12mun-1,
Omnpenenure 4acToTy NP BpalleHHs] CUCTEM, €CIIM CTEp)KEHb NOBEPHYT B
TOPU30HTAJILHOE MOJIOKEHUE.

165. Ilnatrdopma, wumeromas ¢opMy CIUIONIHOTO  OJTHOPOHOTO
JMCKa, MOXKET BPAILlaThCs 10 MHEPIUU BOKPYT HETOABM)KHON BEpTUKAIbHOU
ocu. Ha kpato minaTgopmbl CTOUT U€JI0BEK, Macca KOTOPOTo B 3 pa3a MEHbIIIE
macchl miatdopMbl. Onpenenure, Kak 1 BO CKOJIbKO pa3 U3MEHUTCS YIJIOBas
CKOPOCTb BpallleHUs! IIaT(GOPMBbI, €CIIM YEJIOBEK IMepeiieT Onmxke K LEeHTPY
Ha pacCTOSIHUE, PaBHOE TIOJIOBHHE pajnyca MiIaTQOpMBbl.

166. MaxoBuk B Buje aucka maccoit M 80kr u pamuycom R130cMm
HAaXOAUTCS B COCTOsHMU TOKos. Kakyro paboTy A; HYXHO COBEPIIUTH
maxoBuKy vactotry N 110ct. Kakyto paboty A, mpuiioch Obl COBEPIIUTH,
ecid Obl MU TOM K€ Macce JUCK MMENT MEHBIIYIO TOJIIWHY, HO BIBOE
OOJIBIINM pajnycC.

167. Koneco paauycom R 130cm u maccoit m I13kr ckaTbiBaeTcs: 6e3
TPEHUsSl 10 HAKJIOHHOW TUIOCKOCTH JIMHON | 5 M W yriom HakioHa 125°.
Onpenenutb MOMEHT HWHEpPLUU KOJeca, €CIU €ro CKOpOoCTh V B KOHIIE
IBIDKEHHUS cocTaBisiia 4,6M/c.

168. Ilnatrdopma B Buae aucka paauycom R 1,5M u Maccou
m; 180kr Bpamaercss Mo HMHEPLUHH OKOJO BEPTUKAIBHOM OCH C YacTOTOM
N, 10mun!. B eHTpe miatGopmMbl CTOUT YesloBeK Maccor My]160kr. Kakyro
JUHEHHYIO0 CKOPOCTh OTHOCUTENBHO T0JIa TOMEIIEHUsT OyIeT UMETh YEIIOBEK,
€CJIM OH TIepeiieT Ha Kpai miaTdopmbl?

169. T'opusontanbHas miatdpopma maccor M; 1150kr Bpamaercs
BOKPYI' BEPTUKAJIBHON OCH, MPOXOASIIEeH depe3 LEHTp IMIaThopMbl, C
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yactoTo N~ 8muH?!. YenoBek maccoir M, TOKr CTOUT MpU 3TOM HA Kparo
mwiaropmbl. C Kakoil yriIOoBOM CKOPOCTHIO HA4YHET BpalaThes IMiatdopma,
€CIM 4eJIOBEK Impeiner or kpas miatpopmbl K ee weHtpy? Cuurarth
maThopMy KPYIJIBIM OJHOPOIHBIM JMCKOM, a YEJIOBEKa — MaTepUaIbHOU
TOYKOM.

170. Crepxxenp mmuoi | 71,5 u wmaccoit m "10kr MoxeT
BpallaThCsi BOKPYT HETOJBUYKHON OCH, MPOXOIAIICH yepe3 BEpXHUM KOHEIl
cTtepxkHs. B cepenuny cTepxkHsi yaapsieT myist maccod Mgll0r, nmersias B
TOPU30HTAJILHOM HaIlpaBleHUU co cKopocThio Vi 1500M/c, u 3acTpeBaeT B
crepxkHe. Ha kakol yroia OTKJIOHHUTCSI CTEpPKEHB MOce yaapa?

171. Ilapuk maccoit m=60 r kosebiercsa ¢ mepuoaom 7=2 c. B
HayaJbHBIH MOMEHT BPEMEHM cMelleHue mapuka x0=4,0 cM u oH o0iagaer
sneprueit £ =0,02 Ix. 3anucarh ypaBHEHHE POCTOTO TAPMOHUYECKOTO
KoJieOaHUs MIapuKa W 3aKOH M3MEHEHMS BO3BPAILAIOIICH CHIIBI C TEYEHUEM
BPEMEHH.

172. CkmanpiBaroTcsl JiBa KojeOaHUsS OJMHAKOBOTO HAIIPaBJICHHS U
OJIMHAKOBOTO Tiepuoaa: x]1=A1sin w1t u x2=A2sin w2(t+7), rne A1 =A2=3

CM, (01=(02=th'1, 1=0,5 c. Onpenenuts aMIIUTyny A U HadanbHYIO a3y ¢Q
pesyabTupyloiero kojebanus. Hamucate ero ypasHenue. IlocTpoutsb
BEKTOPHYIO AUarpaMmy it MomeHTa Bpemenu t =0, 1.

173. Touka yd4acTByeT OJHOBPEMEHHO B  JBYX  B3aWMHO
MEePIICHIUKYJISIPHBIX ~ KOJCOAHUSAX, YypaBHEHUSI KOTOpPhIX X=Ajsinmit u
y=A,cosm,t, Tme A;=8 cMm, A,=4 cM, w;=w,=2C!. Hamucarp ypaBHEHHE
TPaeKTOPUU U IOCTPOUTH ee€. [lokazaTh HampaBieHUE TBUXKEHUS TOUKH.

174. Omnpepenutry miepuon 1 KoJebaHUW  MaTeMaTHUYECKOTO
MAasiITHHKA, €CJIA €ro MOAYJb MAKCUMAJIBHOTO nepeMenieHust Ar =18 cMm, u
MaKCHUMaJIbHasi CKOPOCTh Umax—16 cM/C.

175. Omnpegenutb 4acTOTy V MPOCTBIX TAPMOHUYECKUX KOJIEOAHMI
nucka paauycom R= 20 ¢cM OKOJIO TOPU3OHTAIBLHOM OCH, IPOXOJSINEH Yepes
cepeiMHy pajauyca JucKa NeprneHAUKYISIPHO €ro MIOCKOCTH.

176. Ha rmaakoM ropu3OHTaILHOM CTOJIE JISKUT Iap maccoir M=200
I, MPUKPETUICHHBIM K TOPU30HTAIBHO PACIOJIOKEHHOU JIETKOM MpYKUHE C
xectkocThio K =500 H/Mm. B map nmomagaet myns maccoir m=10 r, neTsias
co ckopocteto v =300 wm/c, u 3actpeBaer B HeMm. I[IpeneOperas
nepeMeIlleHeM Iapa BO BpeMs yjaapa M CONPOTHBJIECHHEM BO3/ayXa,
OTPENCNIUTh aMIUIUTYny A 1 iepuoa 1 konebaHul mapa.

177. Onpenenuth mepuojs; I TMPOCTHIX TAPMOHHYECKHX KOJeOaHUM
nucka paanycoM R=40 cM 0KOJO rOpU30HTaIbHOW OCH, MPOXOJAIICH uepes
00pa3yromyto JUCKa.

178. Touka coBepIIaeT MPOCTHIE TapPMOHMYECKHE KOJeOaHUs,
ypaBHEHHE KOTOPBIX X=ASIN JJtrae A=5 cm, ®=2 c!. B MOMEHT BpeMeHH,
Korja Touka oOjamana moreHnuansHOW 3Heprued [1=0,1 m/[x, Ha Hee
nericTBoBasa Bo3Bpamaromnias cujia F=5 MmH. Haiitu 3TOT MOMEHT BpemeHu t.
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179. MarepuanbHasi TOYKAa COBEpIIAET MPOCThIE TapMOHHYECKHE
KOJIeOaHMs TaK, YTO B HAYaJbHBIII MOMEHT BPEMEHU CMELIEHUE Xy = 4 CcM, a
cKopocTh Vg = 10 cM/c. Onpenenutb aMIuTyny A U HadaiabHYIO (azy ¢g
KoJie0aHui, eciu ux nepuoj 71=2c.

180. Ha crepxue mmHoW |=30 cM ykperuieHBl JBa OJIMHAKOBBIX
Ipy3HKa: OJIUH — B CEPEMHE CTEPXKHS, APYrOM — Ha OJTHOM M3 €ro KOHIIOB.
CrepikeHb ¢ rpy3aMu KOJIeOJIETCSI OKOJIO TOPU30OHTATIBHON OCH, MPOXO SIS
yepe3 CBOOOAHBIN KoHel cTepxkHs. OnpeneiauTb MpUBEACHHYIO JUIMHY L u
nepuos, T MPOCTHIX TapMOHUYECKUX KOJIEOAHUN HTaHHOTO (U3UUYECKOTO
MasiTHUKa. Maccoil cTep:kHs mpeHeOpeyb.

MOJIEKYJIAPHAA ®U3HKA U TEPMO/IHHAMHKA
IIPUMEPBI PEIHIEHUA 34/TAY9

3agaun

201. OmpenenuTh KoaMYecTBa [] BemecTBa M YMCIO MOJEKyd N
Kuciopoaa maccor m10,5kr.

202. CKOIBKO aTOMOB COJEPKUTCS B PTYyTH Maccod M71lr u
KoJIMuecTBOM BemiecTBa [ | 10,2M0JIb.

203. Haiitu momnsipHyto mMaccy M u Maccy My OJTHON MOJIEKYJIBI
ITIOBAPEHHOU COJIH.

204. OmnpenenuTs Maccy M, OJHON MOJIEKYJIBI YTIIEKUCIIOTO Ta3a.

205. B oOGammone V713m comepxkurcs Kuciopon Maccod m110r.
OnpenenuTh KOHIIEGHTPAIIUIO MOJICKYJI Ta3a.

206. OmpenenuTh KOJIMYECTBAa BemiecTBa || u unciio mosekyn N
a3zota Maccoit m 10,2kr.

207. OmnpenenuTh MOJISIpPHYIO Maccy M U mMaccy M, OJTHON MOJIEKYJIbI
azota u okucu azora NO.

208. Ompenenuth  KOHIIGHTPAIMIO N MOJEKYJ  KHCJIOPOJa,
HaxoJsmerocs B cocyae BmectumocThio V121, KonuuecrBo BemectBa [
kucioposa pasHa 0,2 MOJIb.

209. Omnpenenuthb KOJINYECTBA BEIIECTBA [ BOJIOPO/IA,
3aMoJHSIONMIET0 cocya 00beMoM V1311, eciam KOHIIEHTpaIusl MOJICKYN Ta3a B
cocyne n 2 1018m3,

210. CkxoybKO aTOMOB COJIepkKaT ra3bl Maccor MI1IT Kaxaelil: 1) renuit; 2)
yrIepo.

211. Omnpenenutsh BHYTpeHHIOI0 3Hepruto U Bogopoaa, a Takke cpe-
HIOI0 KHHETHYECKYIO SHEPruto <[], > MOJIEKYJBI 3TOTO T'a3a IMPH TeMIIepaType
T71300K, ecnu komudecTBO BemecTBa [aToro raza paBHo 0,5MoIb.

212. Ompenenuth CyMMapHYlO  KHHETHYECKYyIO JHepruto FE,
MOCTYIIATEeILHOTO JIBIKCHUS BCEX MOJICKYJI Ta3a HaXOASIIETOCS M COCYIE
BMeCcTUMOCTBIO V13 11 noj gaBiienreM P REE)

213. KonumuectBo BemiectBa renus [ 11,5Momb, Temmeparypa
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T71120K. Omnpegenutb CyMMapHYI0  KHHETHYECKYH0  JHepruro  Fy
MOCTYMATEIBLHOTO ABMKEHUS BCEX MOJIEKYJ 3TOrO Iasa.

214. MonspHas BHyTpeHHss Heprus Up, HEKOTOPOTo ABYXaTOMHOTO
raza pasHa 06,02x/Dx/Monbs. Onpeneiurs KUHETHYECKYIO DHEPIHIO <[ x>
BpalaTEeJIbHOIO JIBHJKEHHSI OJHOM MOJIEKYJbl 3TOro rasa. ['a3 cuurtarh
UJICATbHBIM.

215. Omnpenenuth CPEIHIO KHUHETHYECKYIO JHepruto K > ogHOU
MOJIEKYJIBI BOJSIHOTO niapa npu temmepatype 77 J00K.

216. OmnpenenuTh CPENHIO KBAJIPATUUYHYIO CKOPOCTh <|yp> MOJEKYJIbI

rasa, 3aKJIFOYCHHOTO B COCYJT BMECTUMOCTHIO V 211 IO JaBJICHUEM

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

217. Bomopon wnaxomutcs mnpu temmepatype 1 300K. Haiitu
CPEIHIOI KMHETHYECKYIO DHEpruio <U|,> BpallaTeIbHOIO JBUWKEHUS OIHOU
MOJIEKYJIbI, @ TAKXKE 3TOTO raza CyMMapHYI0 KMHETHUECKYIO dHEPTHUI0 E; BCeX
MOJIEKYJI 3TOT0 ra3a; KOJIMYECTBO BelecTBa BOA0poaa 0,5MOb.

218. Tlpu kakoi Temmeparype cpeaHsisi KuHeTudeckas sneprus < >
MOCTYIATEIHLHOTO IBUKEHUS MOJIEKYJIbI raza paBHa 4,14 10-2 JTx?

219. B azore B3BellICHBI MeJIbYaNIIINE MBUTMHKUA, KOTOPHIE JIBUKYTCS
TaK, KaK eclid Obl OHM OBUTM OYEHb KPYMHBIMU MOJIEKYJIaMU. Macca Kaxaou
neuHKY paBHa 6 1101, T'a3 Haxommtcs mpu Temmeparype 7' 1400K.
Onpenenuth cpeaHue KBaapatuyHble ckopoctu <L,>, a Ttarxke cpemHue
KMHETHUYECKHE DJHEPruu <[l o> TMOCTYMAaTeNIbHOTO JBWKEHUS a30Ta U
MTBUTHHKH.

220. Ompenenuth CPEIHIO KMHETHYECKYIO dHEPTHIO < | > MOCTY-
NaTEeJILHOTO ABMKEHUS U <[g,> BPAILATEIBHOIO JBHKECHUS MOJIEKYJIbI

azota npu Ttemmeparype T 1300K. Ompenenutb Takxke MOJHYIO
KUHETUYECKYIO SHEPTHUIO E\ MOJIEKYJIBI MPU TEX K€ YCIOBUSX.

221. KakuMm noipkeH ObITh HaMMEHBIINH 00beM V OaJuToHa BMEIAIO-
mero maccy M 16,4kr Kuciopoaa, €CIM €ro CTEHKH MpU TeMIleparype
t20°C BoinepsxuBatot gasienue p 13,7Ml]a.

222. B OamnmoHe Haxomwiaoch Macca MU0 kr raza mpu JaBJICHUH
p; 10MIla. Kakyro Mmaccy Am rasza B3suid U3 OanjioHa, €ClU JIaBJIICHUE CTajo
paBHbIM P,=2,5MIIa? Temneparypy ra3a cauTaTb HOCTOSTHHOM.

223. Haiitu M Bo3/1yxa, 3aMOJHSIONIETO Ay JUTOPUIO BbICOTOM h 15M
u miomanpo moma S1200m2. JlaBnenue Bo3myxa P 1100xIla. Temmeparypa
nomernierus t 17°C. Monsipras macca Bo3ayxa M 0,029kr/Mob.

224, Kakoe kojuyecTBa v Ta3za HaxoauTcs B Oosone V110M3 mpwm
nasienuu P 96klla u remnepatype t 17¢C?

225. B 0GanmioHe BMECTUMOCTBIO 15 JT HAXOIUTCS a30T MO/ AaBICHUEM
100 xITa mpu Ttemmeparype t;=27°C. Ilocme Takoro kak wu3 OaioHa
BBIITYCTUIIM a30T maccoil 14r, TemmepaTypa ra3a crtaio paBHou t, 117°C.
Onpenenure AaBieHUE a30Ta, OCTABLIETOCs B OaJIOHE.
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226. B cocyae Bmectumocthio V10,31 mpu Temmneparype t1290K
HaXOJHUTCS HEKOTOPHIH ra3. Ha cKoIbKO MOHU3UTCS JaBJICHHUE Tra3a B COCY/IE,

€CJIM U3 HeTo u3-3a yTeuku Beidaer N 1019 MOJIEKY?

227. ]JlaBineHue BO37yXa BHYTPH IUIOTHO 3aKyMOPEHHOW OYTBUIKU
t1 79C 6wuto p1 T00kIIa. ITpu HarpeBanum OyTHIIKK MpoOKa BhUIeTENA. J{0
Kakoi TemmepaTypsl t2 Harpemu OYTBUIKY, €CIM HM3BECTHO, YTO TMpoOKa

BbLJIETENIA TTPU IaBJICHUU BO3ayxa B OyThuike P2 130kIIa?
228. Macca m7112r raza 3anumaetr oobem V 14u mpu Temmeparype

t]_ 179C. Ilocne Harp€BaHUs ra3a IIPpH IMOCTOAHHOM AABJICHHUHA CI'O IINIOTHOCTD

CTajI0 paBHOM | 710,6Kr/M3. o xakoii Temneparypsl t, Harpesnu ras?

229. bammon V 121 comepXHT yriaeKWCHbli ras. JlaBiaeHue P rasza
paBHo 1MIIa, remneparypa 7 300K. Onpenenuts Maccy M rasa B OajioHe.

230. T'a3 mpu temmeparype 7 1309K manenue p10,7Mlla umeer
mIoTHOCTh [Rkr/mM3.  OmpenenuTb  OTHOCUTEIBHYIO — MOJICKYJISIPHYIO
Maccy Mr raza.

231. B cocyne 1 obobemom V Bn HaxoauTcs ra3 Moja JaBJICHUEM
p; 10,2MIla. B cocyne 2 ob6wsemom V 4m HaxomuTcs TO Ke Ta3 TOJ
nasineHueM P, 0,1MIla. Temnepatypsl raza B 000UX COCYJax OJIMHAKOBBHI.
ITon xakuM naBiieHreM P OyJeT HAXOJIUThCS Ta3, €CIM COCAMHUTH COCYJIbI C
TPYOKOH.

232. bammon BMectuMocThio V 201 COAEpKHUT CMECh BOIOPOJA U
azora npu temreparype 290K u paBnenun 1MIla. Omnpenenure maccy
BOJIOpO/ia, €CJIM Macca cMecu paBHa 150r.

233. B 3akpeiTOM cocyne BMECTUMOCTHbIO 2011 HaXOIUTCS BOJOPOT
Maccor 6r m renuit maccort 12r. Ompepenurte:l)maBieHue; 2)MOJSIPHYIO
Maccy ra3oBoi CMeCH B cocyjie, eciau temneparypa cmecu 7 300K.

234, Omun OGamton o6bemoMm V1101 cOmepXUT KHUCIOPOJ IO
nasnenueM pP; | 1,5Mlla, apyroit 6amion oobemoM V 12211 cogepKUT a3or
nof aasieHueM P, 0,6MIla. Korga 6amnoHsl coOeIMHUIA MEXIy coOoi, 00a
ra3za CMemajiruch, 00pa3oBaB OJHOPOJHYIO cMeCh (0€3 N3MEHEHUS
TemrepaTypsl). HaliTu mapumansHele qaBiaeHus P~ , U P71 , 0OOHX Ta30B B
CMECH M IIOJIHOC TaBJICHUE P CMECH.

235. Cmechp BoOmopojma ® aszora oOmedr maccoir M 1290r mnpu
temriepatype 7=600K u naBnenuun p 12,46Mlla 3anmmaer odvem V130m.
Onpenenuts Maccy M; BOJOpoAa U Maccy M, a3ora.

236. B oOamnonax o0wbem V; 20m1 m V, #4nm comepkuTCA Tras.
JlaBmenne B mepBoM Oamione pP; 12,4MlIla, Bo BTOpoM — P, 11,6MIla.
Onpenenuth o0IIee AaBJICHWE [P W MapUUalbHbBIe Pl; U P |, MOCIe
coeiMHEHHE 0aJUIOHOB, €CIIM TeMIepaTypa ra3a 0CcTajaoCch MIPeKHEH.

237. B cocyne ¢ oobemom V70,01M3 comepkuTcs cMech ra3oB —
azota Maccod M; 17 T W BoJaopoAa Maccodl M, 1lr — mpu TemmepaTrype
7=280K. OnpenenuTth 1aBJICHUE P CMECH Ta30B.
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238. B cocynme oOvemoMm V 2n1 HaxoauTcs Macca Mp; 16T
yriekucioro rasza (CO,) u macca M, 3akucu azota (N,O) npu Temneparype t
71127°C. HaiiTu naBiaeHue P cMeCH B COCy/e€.

239. B cocyne Haxomarcs macca My 114r a3zora m macca My 19r
Bojopona mnpu Temneparype t 10°C wu nmaBnenmu p [IMIla. Haiitu
MOJISIpHYIO Maccy M cmecu u o0bveM V cocyaa.

240. B cocyne HaxonuTcs macca My 110r yriekucioro rasa u mMacca
m, 115t a3zora. Haiitu mnotHocTh [dMecu mpu Temmeparype t 27°C wu
napienuu PL50IT1a.

241. HaiiTu cpenHIO JUIMHY CBOOOJHOTO Xoja mpobera < | >
MOJIEKYJ BO3/lyXa MPU HOPMAIbHBIX YCIOBHSX. JlMameTp MOJIEKyN BO3yxa
[

10,38M.

242. bamnon BMecTUMOCTBIO V 1101 CcOAepXUT BOJOPOJ MAacCOM
m1lr. OnpeaenuTh CPEIHION JJIHHY CBOOOJHOrO Xoaa mpobera < | >
MOJIEKYJIBI.

243. Ompenenuth MIOTHOCTh LI pa3pekeHHOro BOAOPOJIA, €CIU
CpedHsisl JUIMHA CBOOOHOTO mpodera < | > Moekyn paBHa 1cwm.

244, KakoBa cpenHsas apudmeTHdeckas CKOpocTh <[]> MOJIeKyl
KHCJIOpPOJia TIPH HOPMAJIBHBIX YCIIOBUSAX; €CIM HW3BECTHO, UYTO CpEIHEE
3Ha4YeHHE CBOOOIHOrO mpodbera < | > Moyekynbl KHCIOpOJa TMPH 3THUX
ycioBusx paBHO 100HM.

245. Haiit cpemHior0 auHy cBoOOaHOro xonxa mpobera < | >
MOJIEKYJ a30Ta B cocyae oobemom V 3. Macca razam [10,5kr.

246. Omnpenenuth CPETHIOI MPOJOIKHUTENHFHOCTh €] > CBOOOAHOTO
npobera mMoliekyn Boznyxa npu temneparype t127°C u nasnennn p10,5kIla.
JluameTp MOJIEKYJ BOAOPOJA NPUHATH paBHbIM 0,28HM.

247. Haiitu cpemHIOK JUIMHY CBOOOIHOrO mpodera < | > moiekyi
yraekucioro raza mnpu temmeparype t1100 °C u maBmenumem p 113,311a.
JnameTtp MosneKkys yriekuciaoro raza Ll [10,32am.

248. HaiiTu cpenHIo0 JUIMHY cBOOOAHOTO mpodera < | > Mosnekys Bo-
nopoza npu aasienuu p 0,111a u remneparype 7' 100K.

249. Haiitu CpeaHiol TPOJOIDKUTEIBHOCTh < T > CBOOOJHOTO
mpobera MoJjekyn kuciopoga npu Temneparype 7 1250K wu namnenue
p 100ITIa.

250. Haiitu cpemHee YUCIO CTONKHOBEHUN < Z > B €IMHUILY BPEMEHU
MOJIEKYJ yriaekucioro ra3a npu temmneparype t1100°C, ecnu cpennsisi aymna
cB0OOHOTO TIpodera 870MKM.

251. OmnpenenuTh KOIUYECTBO TEIIOTH Q, KOTOphIE HAZO COOOIIUThH
kuciopoay oowsemMoM V71501 mpu €ro HM30XOPHOM HarpeBaHWM, YTOOBI
JaBjieHUE ra3a noBbicriioch Ha A p 0,5MI1a?

252. Ilpyn M30TEPMHUYECKOM pPACHUIMPEHHHM a30Ta IpPH TEeMIlepaType
T=280K o06beM ero yBenuuuiics B ABa paza. OnpeaenuTth: 1)coBepIIeHHYIO
IpH pacIIipPeHHH ra3a padory A; 2) usmenenue AU BHyTpeHHEH sHepruu; 3)
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KOJMYECTBO TEII0ThI Q, momydyeHHoe razoM. Macca azota m [1 0,2kr.

253. Kucnopon wmaccoit m 1200r 3amumaer ob6vem V1 11001 u
Haxoautcs nox nasieHueM P1 ROOklla. Ilpu HarpeBanum ras pacmmpsieTcs
OpU TMOCTOSTHHOM JiaBlieHuu 10 oobema V2 B00n, a 3areM ero JaBlieHHE
Bo3pocio A0 P2 J00xlla mpu HeusmeHHoM oObeme. Halitu u3MeHeHUs
BHYTpeHHeM sHeprun AU rasa, coBepliiieHHyI0 razoM padoTy 4 u Teroty Q,

nepeaanHyto rasy. [loctpouts rpaduk nporuecca.

254. OOweM Bomopomaa mpu uzorepmudeckom pacmuperun (71300K)
yBenuuuiics B N =3 pasza. Onpenenuts padboTy A, COBEPUICHHYIO T'a30M, U
terory Q, moxydeHHyo npu 3ToM. Macca m Bojiopoza pasaa 200r.

255. A3zot Maccoit m10,1kr 6611 M300apHO HArPET OT TEMIIEPATypPhI
T1 200K go Temneparypsl 75 400K. Onpenenuts padoty 4, COBEPLIEHHYIO
ra3oM, IOJIy9eHHYI0 UM Terioty Q m m3Mmenenust AU BHyTpeHHEH dSHepTrun
azora.

256. Bo cKombKO pa3 yBeAMYWIICS OOBEM BOJOPOJA, COIASpIKAIINAN
KOJIM4eCcTBO BemiecTsa v 0,4MO0JIb IPU M30TEPMUUYECKOM PACIIMPEHUHU, €CIIU
P ATOM Tra3 TOJyduT KoiumdecTBo TernoTel Q=800/k. Temmeparypa
Bojopona 711300K.

257. Kakas pabora A coBepmiaeTcss TpH  H30TEPMHUUECKOM
pacumpeHrue Boaopoaa maccoil miSr, B3storo npu temneparype 17 1290K,
ecim 00beM rasza yBenuuuics B 3 paza?

258. Kakas goms W; — xommdecTBo TeroTel Q, MPOBOAMMOTO K
UJealbHOMY ABYXaTOMHOMY ra3y MpHu M300apHOM MPOLECCE, PACXOAYETCS Ha
yBennuenne AU BHyTpeHHeN »Hepruu rasza u kakas nons W, — Ha paboty 4
pacimpeHus?

259. Omnpenenuth paboTy 4, KOTOPYIO COBEpIIAcT a30T, €CIIA eMy
MIPU TIOCTOSTHHBIM JIaBJICHUH COOOIIUTH KOJWYeCTBO TerutoTel Q12 1k/[x.
Haiitu Takxe nsmenenue AU BHyTpeHHEHN HEpruu rasa.

260. Macca m™10r kuciaopoma HaxoauTcs npu aasiaenun P 1300kI1a
u temreparype t110°C. Tlocne marpeBanusi mpu P const ra3 3aHsil 00beM
V10n. Haittu konudecTBO TemaoTel Q, mosyuyeHHoe ra3om, usmenenue A U
BHYTPEHHEW OSHEpruM Tasza u paboTy A, COBEpIICHHYIO Ta30M TpHU
pacCIIMpPEHUH.

261. B pesynbrare KpyroBoro Ipoiiecca Tra3 COBEpIIMJI padoTy
A=1]Ix wm mepegal OXJAAUTEIIO KOJWYECTBO TemIoTel Q, 14,2][x.
Onpenenurp K.IL.J. 1] LUKIIA.

262. CoBepiiasg 3aMKHYTBIM MpoIlecC, ra3 MOJy4YWs OT HarpeBaress
koinuecTBo TernoThl Q 4x/x. Onpenenuts paboTy A raza npu NpoTeKaHus
[IUKJIa, €CJIA €ro TepMUuYecKui K.i. 1. f,1.

263. WneanpHblii ra3 coBepimi Iuka KaprHo, 2/3 koaudecTBo
TermaoTel  Q;, TOJYy4eHHOTO W3 HArpeBarenis, OTAaeT OXJAIUTEIIO.
Temnepatypa 7T, oxmaautens paBHa 280K. Omnpenenuts Temnepatypy 7
HarpeBaTess.
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264. Uneanwubiii raz coepmmn I1wkia Kapuo. Temmneparypa 771

HarpeBaTessl B UeThIpe pasa BBILIE TemIepaTypsl oxiaautens. Kakyio mpomiro
W KOJIMYECTBO TEIUIOTHI, MOJYYEHHOTO 3a OAWH IIMKJ OT HarpeBaTels, ra3s
OTJACT OXJIAJUTEIIO?

265. WneanpHas TeruioBas MariwHa, padoTtaromiasi mo mukiry Kapso,
3a MUK TIOJy4YaeT OT HarpeBaTellss KoiaudecTBO TerioTel Q1 12,512x]Ix.

Temneparypa HarpeBarens 7; HOOK, TemmepaTypa  XOJIOAWJIbHHKA
T, 1300K. Haiitu paboty A4, COBEpIICHHYIO MAIlMHOW 3a OJWH IUKI H
KOJMYECTBO TEIIOTHI Q;, OT/IaBaeMOe XOJIOAUIBLHUKY 32 OJMH UK.

266. HneanpHas TeruioBas MmanimHa pabotaeT no nukiy Kapao. [pu
3ToM 80%KOIMYECTBO TEILIOTHI, MOJIYyYa€MOE OT HarpeBaTesis, MEepenacTcs
XOJIONWJIBHUKY. MalmHa 1ojlydaeT OT HarpeBaTeils KOJIMYECTBO TEIUIOTHI
Q:=6,28x/>x. Halitn Kk.1.j. m mukia u padoty A, coBeplIaeMyro 3a OJIMH
UK.

267. B mukime KapHo ra3 moNydms1 OT HarpeBaTelsl TEIUIOTY
Q1 500Ix u coBepmmn paboty A 100/x. Temmeparypa HarpeBaress
71 400K. OfpenemymBTesMIiepaTypy

268. Tl'a3z, copepmatomuii 1ukn KapHo, mnoigydaer TeIIIOTY
Q1 1 84x/Ix. Ompenenutsh paboty A4 Ta3a, eciaum Temmeparypa 13
TEIUIOOTAATYMKA B TPU pa3a BbIIIE TEMIIEPATypbl 77 TEIUNIONPUEMHUKA.

269. Bo ckompko pa3 yBenumuwTcs K.ILA. ] nukia KapHo mnpu
NOBBIIEHUU Temneparypsl Temnoornaryuka oT 731 380K mo 73 1560K.
Temneparypa tennonpuemuuka 7, 280K.

270. Ompenenuth padoTy A; HU30TEPMUUYECKOTO CXKATUs Trasa,
copepuiatoniero nuki Kapho, k.m.j. xoroporol(0,4, ecnu pabora u3oTep-
MHUYECKOTO pacmupeHus 4; 8J1xk.

271. Kakyto paboTy 4 HaAO COBEPUINTH, YTOOBI, BBIAYBas MBLUIbHBIH
My3bIpb, YBEIWYHUTH ero auamerp ot dil lem mo d, 11cm? Cumrars mporece
U30TEPMHUYECKUM.

272. BoznymHbid my3bIpek auameTpoM d P2MKM HaXOJHUTCS B BOJIC Y
caMoi ee moBepxHOCTU. OnpeaenuTs WIOTHOCTh [] BO3AyXa B Iy3BIPBKE,
€CIM BO3AYX HaJ TIOBEPXHOCTbIO BOABI HAXOJIUTCA MPU HOPMAJIBHBIX
YCIIOBHSIX.

273. Ha ckonpko JaBieHHE P BO3J1yXa BHYTPH MBUIBHOTO IY3bIPS
OoJplIe aTMOC(EPHOrO NABJICHUS [, €CIU JUAMETP MBUIBHOTO ITYy3bIps
d Jmm?

274, T'nuuepuH TOMHSJICA B KaMWUIAPHOW TpyOKEe Ha BBICOTY
h™ 20mMM. OmnpenenuTh MOBEPXHOCTHOE HATsDKeHWE L) TIMIepWHA, €Ciu
nuametp d kaHajga TpyOKH paBeH 1MM.

275. Boma mo KamisiM BBITEKAaET W3 BEPTUKAIBHOM TpPyOKH
BHYTpPEHHUM paguycoM I Imm. HaiiTu paguyc R Kamiu B MOMEHT OTpBIBA.
Kamnio cunrars chepuueckoit. Jlmamerp meWKH Karid B MOMEHT OTpBIBA
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CUMTATh PABHBIM BHYTPEHHEMY AUAMETPY TPYOKHU.

276. Ha ckonbko Harpeercs Kamisg PTYTH, MOJYyYEHHAasl OT CIUSHUS
JBYX Karelb I' TMM kaxaast?

277. Kakyto paboTy IpOTHB CHJI MOBEPXHOCTHOT'O HATSKEHHUS HAJO
COBEPIUTh, YTOOBI BBIAPYTh MBUIBHBIA My3bIph auaMeTpoMm d 14cm?
[ToBepxHOCTHOE HATsHKEHUE MBLTLHOTO My3bIps 01043 H/M.

278. B cocyn ¢ pTyThIO OIYIIEH OTKPBHITHIA KaUJUIAP, BHYTPEHHUN
auametp kotoporo O Bmm. PasHocTh ypoBHEH pTyTH B cocyle U B
kanwuisipe N13,7vm. Haliti pannyc KpuBU3HBI R MEHUCKA B KaMJUISAPE.

279. Ha Kakyro BBICOTY TMOJHMMAaeTCs O€H30]1 B Kamwuispe,
BHYTpPEeHHUH nmuametp kotoporo d TMM? CMaunBaHUE CYMTATH ITOJTHBIM.

280. Kanwmisap, BHyTpeHHUN paauyc KoToporo I110,5Mm, omyuieH B
KHUAKOCTh. OnpeAenuTs Maccy KUAKOCTH, TIOJHSIBIICHCS B KallUJUIAPE, €CIH
€ro MOBEPXHOCTHOE HaTsKeHHue paBHO 60MH/M.

5.Kputepun ouneHku pacyeTHo-rpaduyeckoid padoThl H
THUIOBbIE OIIUOKHU NPH €e¢ BHINOJIHECHUH.

Kpurepuu oueHku pacueTHO-rpaduiyeckoil paboThl:

- OLEHKa «3aYTEHO» BBICTABISIETCA OOydYarolieMycs B TOM Ciydyae,
€CJIM BCE 3aJ]aui PELlEeHbI, K 3aja4aM IIPUBEACHbI MTOSCHEHUS;

- OLEHKa «HE 3a4TE€HO» CTAaBUTCA B TOM Cllyyae, €CJIM Kakas-Tuoo
3aja4a OTCYTCTBYET WJIM TPUBEIEHBI HEJOCTATOUHBIC MOSICHEHHS K PEIICHUIO
3a/1a4m.

[Ipu BBIOJIHEHUH pacyeTHO-rpaduyeckoil paboThl MO (PHU3MKE YacTO
BCTPEUAIOTCS CJIECTYIOIINE OIHNOKH:

1. He cobnronens npasuia opopmMiIeHUs pacyeTHO-rpapuIecKoil paboThI.

2. He BolgepxaHa CTpPYKTypa pacdeTHO-rpaduueckoii  paboThI
(orcyTcTByeT OMOIMOTrpadIecKuii CIIUCOK, TEOPETHISCKAs YacTh K 3a7a4e U T.
1.).

3. He yka3zaHbl eAMHULIBI K3MEPEHUS TIOTYYEHHBIX PE3YIIHTATOB.

4. B 3amaue OTCYTCTBYIOT BBIBOJIbI MJIH COJCPIKUMOE BHIBOJIOB K 3a/1aue
HEKOHCTPYKTHBHBI.

5. OtcyTcTBHE TOTOBHOCTH 00YYAOIIErocs OTBEYATh HA TEOPETUUCCKUE
BOTIPOCHI, SIBJISIFOIIIMECS OCHOBOM JIJIsl pEIICHHs 3a/1a4H.

6. 3amanue Ha pacueTHO-rpaUyYECKyl0 pabOTy BBIMIOJIHEHO HE IO
CBOEMY BapHaHTYy.

6. Pekomenayemas JurepaTypa
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OcHoBHas nUTEpaTypa

MexaHunka, MOJIEKYJIsIpHast (PU3MKA M OCHOBBI TEPMOJIMHAMUKH : YIeOHOE MOCOOHE
JUTS BRITIOJTHEHUS 1abopaTtopHbIX padoT / B. A. Arapees [u ap.] ; mox pen. B. B.
CamapuHna. - Yebokcaps! : UITHU (¢) MI'OY, 2010.

OnTHka 1 KBaHTOBas ¢pu3MKa : ydeOHOe mocoOue i BHIOTHEHHUS J1a00paTOPHBIX
pabot / B. A. Auapees [u 1p.] ; mox pea. C. M. Kazakoga. - Uebokcapsr : UITU ()
MI'OY, 2010.

Camapun, B. B. ATomnas u sipepHas pusuka : yae0. mocoOue Jisi BHITTOJTHCHUS
nabopatopubix padot / B. B. Camapun. - Uebokcapsr : UITU (p) MI'OY, 2012.

Tpodumosa, T. 1. Kypc puzuku [Tekcr] : yued. mocobue ans Byzos / T. U.
Tpodumosa. - 14-e uzn., crep. - M. : Axkagemus, 2007. - 559 c.

Hemumuenko B. Y. ®usuka [DnexkTpoHHsil pecypce] : yueonuk / B.W. leMumuenko,
N.B. Jlemuguenko. — 6-e uzn., mepepad. u gon. — M. : UTHOPA-M, 2016. — 581 c.
- Pexxum nocryma : http://znanium.com/bookread2.php?book=469821

JlononHurtenbHasa IarepaTypa
YepTtos, A. I'. Bagaunuk no usmke : yaeoHoe nmocodue / A. I'. Uepros, A. A.

BopoOneB. - 5-¢ u3a., nepepad. u gor. - M. : Beicm. mik., 1988.

Tpodumona, T. . COopHUK 3a71a4 110 Kypcy (DU3UKH C PELICHUSIMU : yueOHOe
nocodbue as By3oB / T. . Tpodpumosa, 3. I'. [1aBnosa. - 7-e u3a., crepeoTur. - M. :
Bricmr. mk., 2006.

Xaspynsik B. I'. Kypc ¢usuku [Dnekrponusiii pecypc] : yueb. mocooue / B.I.
Xaspynsik. - M.: HUL] UH®PA-M, 2014. - 400 c. - Pexxum nocryna :
http://znanium.com/catalog.php?bookinfo=375844

ITepunonuka

Hayxka u XKu3ab[371eKTpOHHBIN pecypc] :HAyIHO-TIOMYJISIPHBIN )KypHA / TJ1. Pe.
Jlozosckas E.JI. — M.: Hayka u xwu3nsb, 2018. — Pexxum goctyna:
https://biblioclub.ru/index.php?page=journal_red&jid=430673

Bectauk BI'Y. Cepus 1. ®usuka. Marematuka. UndopmaTtika [DneKTpOHHBIN
pecypc] :HayuHO-TeopeTnueckuii )xypHai / bemopycckuii rocyaapcTBeHHBIH
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yHHBepCHUTET. - Pexxum gocryna: https://e.lanbook.com/journal/2495#journal_name

7. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAITMOHHOM CeTH
«HTepHeT», HE0OX0AMMBIX JIs1 Hanucanus PI'P

1. TlpodeccuonanpHas 6a3a qJaHHBIX U
MH()OPMAIIMOHHO-CITPABOYHBIC CHCTEMBI

HNudopmarnus o mpaBe COOCTBEHHOCTH
(peKBU3UTHI J1OTOBOPA)

Acconuanus HH)XeHepHoro odpaszoBanus Poccuu
http://www.ac-raee.ru/

CoBepiieHCTBOBaHUE 00pa30BaHUs U
MH)KCHEPHOM AEATEIbHOCTH BO BCEX X
MMPOABJICHUAX, OTHOCAIINXCA K y‘-IC6HOMy,
HAYYHOMY U TEXHOJIOTHYECKOMY
HaIlpaBJICHHUAM, BKJIIOYas NpPOUCCChI
NpenoaaBaHusi, KOHCYIbTUPOBAHUS,
UCCIIEIOBaHMS, Pa3pabOTKN HHKEHEPHBIX
pelLIeHuil, BKII0Yasi He(hTera3oByko OTpacib,
TpaHcepa TEXHOJIOTHA, OKa3aHUS IIUPOKOTO
CIIEKTpa 00pa30BaTENBHBIX YCIYT, 00ECICYCHUS
CBSI3€H ¢ 0OIIECTBEHHOCTHIO, TPOU3BOACTBOM,
HAYKOW ¥ MHTETpallli B MEXIYHAPOIHOE
Hay4HO-00pa30BaTeIbHOE IPOCTPAHCTBO.
CBOOOHBIN IOCTYI

Hay4Has 3JIeKTpoHHast 6nbnnoteka Elibrary
http://elibrary.ru/

Hayunas snexktpoHHast OubamoTexa
eLIBRARY.RU - sTo kpynHeiimuit
poccuiickuii ”HPOPMAITMOHHO-aHATUTHYECKHU I
nopTaj B 006J1aCT HayKH, TEXHOJIOTHH,
MEAMIMHBI 1 00pa30BaHus, COAEPKAIINM
pedepatsl 1 OJTHBIE TEKCTHI 6os1ee 26 MITH
HAy4YHBIX CTaTel U MyOJIMKalHii, B TOM YHUCIIe
ANEeKTpOHHBIE Bepcuu Oosee 5600 poccuiickux
HAy4YHO-TEXHUUYECKUX JKYPHAJIOB, U3 KOTOPBIX
6onee 4800 xypHAJIOB B OTKPBITOM JIOCTYIIE
CBOOOIHBIN JOCTYII

®enepanpHbii nopran «Poccniickoe
oOpa3zoBaHue» [DneKTpoHHBIH pecypc] —
http://www.edu.ru

®enepanpHblil nopran «Poccuiickoe
o0pa3oBaHue» — YHUKAJIbHBIN HHTEPHET-
pecypc B cepe oOpa3zoBaHUs U HAYKH.
EsxeHEeBHO MyOIMKYyeT caMble aKTyalbHbIC
HOBOCTH, aHOHCBHI COOBITHI, MHPOPMALIMOHHBIE
MaTepHaIbl ISl IMUPOKOTO KPyra YNTaTeIeH.
EsxenenenbHO Ha mopTaje pa3MerarTcs
OKCKITFO3UBHBIC MaTE€PHAIbl, HHTEPBBIO C
BEAYIIMMH CIIEIUATMCTAMHU — [I€1aroraMu,
TICHIXOJIOTAMH, YICHBIMH, PETTOPTAKHU H
aHAJIMTUYECKHE CTaThU.

YuraTenu morydaroT JOCTYI K HOPMAaTHBHO-
npaBoBoii 6aze chepbl 00pa3oBaHUs, OHU
MOTYT TIOJTb30BaTHCSI CAMBIMU PA3TUIHBIMA
MOJIE3HBIMU CEPBUCAMU — TAKUMH, KaK
OHJIAH-TECTUPOBAHUE, ONPOCHI IO
aKTYaJIbHBIM TEMaM U T.]I.
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ITPUJIOKEHUE 1
MWUHHUCTEPCTBO HAYKHW 1 BBICHIEI'O OFPA30OBAHUS POCCUMCKOM ®EJIEPALIUN
OEJEPAJIIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUYPEXKJIEHUE
BBICIIEI'O OBPA30OBAHUMS
«MOCKOBCKHWM MOJUTEXHUYECKA YHUBEPCUTET»
YEBOKCAPCKHI HHCTUTYT (PUJIUA) MOCKOBCKOI'O NOJUTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UndpopMaIMOHHBLIX TEXHOJOTMM, DJIEKTPOIHEPIeTHKH U CHCTEM
VIIPABJICHUSA

PACUHETHO-TPAONYECKAS PABOTA
no pucuumianae «PU3UKA»

HaumMeHnoBaHue TeMBbI

BhIlToNHWI: CTyIEHT _ Kypca
3a0YHOI'O OTIEJICHUS
10 HaIIPABJICHUIO

©.N.0.

HayuHb1i1 pyKOBOAUTEND:

JOJIDKHOCTB, 3BAHUC

O.N.0.

OneHka

Hata «_ » 2022r.

Yebokcapsr 2022
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1. TABJINIbI ®U3NYECKMX BEJIMUMH

OcHoeHuvle dma‘uuecxue nocmosiHHble (OKP

Tabmura 1

y2/leHHble 3HAUCHU)

HopwmanbHoe yckopeHHne CBOOOIHOTO MaeHUS
['paBuTaIIMOHHAS TIOCTOSTHHASI

9,81 m/c?
6,671 101*™m?%/(xr[1 ¢)

[TocrosinHast ABorazpo

6,020 1023 ;5151

MOJISIpHaH ra3oBaid IIOCTOSHHAas

8.31 Ix/(monbl] K)

CraHgapTHbIH 00beM” N

22,400 103 m®/moub

7\_<:U>Z O

ITocrosstaHas bonsiimMana

1,380 102 /K

OJISIPHBIA 00BEM nACaJIbHOI'O I'a3a 1npu HOpMaJIbHbBIX YCIIOBUAX.
*M 0 y

Ta0muma 2

Hexom opble acCmpoHomudecKue 6ejiuiuHbl

HaumenoBanue UucnoBoe 3HaUEHUE
Pamnyc 3emmun 6.3700 106,
Macca 3eminu 5.9800 1024 -
CpenHss II0THOCTh 3eMJIH 5,520 103 kr/m®
Pagnyc Connua 6.9500 108,
Macca Connna 1,981 1030 -
Cpennstst utotHocTh ColtHITa 1.4100 103 kr/M®
Paguyc JIynsl 1,747 106,
Macca JIynbr 7,330 1022 4.1
Paccrosinue ot nentpa 3emiu 10 rentpa CosHia 1,490 1011,
Paccrosnue ot nenTpa 3emiu 10 neHrpa JIyHsl 3,840 108,

[Tepuon obpamenus Jlynsl Bokpyr 3eminn

273 cyt. 02,3600 106

Ilnomnocms meepovix mei

Tabmuma 3

Teepaoe Teno [InoTHOCTB, KI/M° TBepnoe teno IInoTHOCTS, KI/M°
AIFoMUHUI 2,700 103 Menb 8.9301 103
Bapuii 3,500 108 Huxkens 8.901 103
Banaguii 6,020 103 CauHnen 11,300 108
Bucmyt 9.8001 10° Cepebpo 10,511 102
Keneso 7,881 103 [e3uit 1,900 103
Jutuii 0,530 108 uuk 7.150 108

Taomuna 4
Ilnomnocmos sncuoxocmeii
Kunkxocts [InoTHOCTS, Kr/m® Kunkocts IInoTHOCTS, Kr/M°
benzon 0,887 10° Kepocun 0,807 10°
Bona 1.0001 103 Pryth 13,601 10°
[unepus 1,2600 103 Cepoyriepon 1,260 10°
KacTtopoBoe maciio 0,9001 103 Crupr 0,801 103
Ta0mura 5

Ilnomnocms 2a306 (npu HOPMATLHBIX YCI0BUAX)

Ta3

[InoTHOCTB, KI/M

Ta3

IInotHOCTD, Kr/M°

A3soT

1,25

Bo3nyx

1,29
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Apron 1,78 Tennii 0,18
Bonopon 0,09 Kucnopon 1,43
TaoOmura 6
Koyppuyuenm nogepxnocmmnozo HamsaxceHus
Kugxocts Koaddunuent, MmH/Mm Kungkocts Koadpdunuent, MmH/m
Benzon 30 MbiUIbHAS IIEHKA 40
Bona 72 Pryth 500
['munepun 62 Cnupt 22
TaOmuma 7
AP ghexmuenntii ouamemp moJieKyivl
T'a3 Hwnamerp, HM T'a3 I[I/IaMeTp,|HM
Aszor 0,30 Boznyx 0,27
Apron 0,35 Tennii 0,19
Bonopon 0,23 Kucnopon 0,27
Tabsmia 8

OmHuocumesnbHble AMOMHBLE MACCHL (OprZJleHHble 3Haueuu;1) Ar

3JJ€EMEHTOB Hepnounqecxoﬁ CUCTEMBI

DIIeMeHT CumBoI Ar DeMeHT CumBoa Ar
A3zot N 14 Maprasnert Mn 55
AntoMuHUN Al 27 Mens Cu 64
Apron Ar 40 Monubneun Mo 96
bapwuit Ba 137 Hatpuii Na 23
Banagnit \Y/ 60 Heon Ne 20
Bonopon H 1 Huxkenp Ni 59
Bomsdpam W 184 OnoBo Sn 119
I'enwmit He 4 [Tnatuna Pt 195
XKenezo Fe 56 Pryts Hg 201
30510TO Au 197 Cepa S 32
Kammit K 39 Cepebpo Ag 108
Kanprmii Ca 40 Yriepon C 12
Kucnopon @) 16 VYpan U 238
Maruuit Mg 24 Xiop Cl 35
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