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MeTonnueckue yka3zaHus pa3paOd0TaHbI
B cooTBeTcTBUU C TpeboBanusiMmu ®I'OC BO mo
HAIPaBJICHUIO MTOJATOTOBKHU

09.03.02 — MHpOpMAITMOHHBIEC CUCTEMBI U TEXHOJIOTUN

Astop CaMcoHOB Anekceld MuxaitioBuy, cT.npenoaasatens kabeapsl MHQopManmoHHbIX

TEXHOJIOT UM, QJCKTPOIHCPICTUKHU U CUCTEM YIIPABJIICHUA

(vkazamo PUO, yuenyio cmenenv, yuenoe 36anue uiu 001ICHOCHb)

Metoauueckue peKOMEH/ 1AM 0JI00pEHBI Ha 3acejaHuu Kadeapbl

HHSI)O[)M&I!I/IOHHBIX TCXHOJ’IOI’I/II\/’I, QJICKTPOIHCPICTUKH U CUCTCM VIIPABJICHUA

(mpotokon Ne 10 ot 16.05.2020 r.).



1. Heas pacyerHo-rpaduyeckoii padoOTbl - BBIIBUTh 3HAHUS
CTYJIGHTOB OCHOB (DU3MKH, MPOU3BOAUTH PACUETHI, MPUBHUTH OOYYAIOIIMMCS
HABBIKA CAMOCTOSITEIbBHON pabOThl C MPUMEHEHUEM MAaTeMAaTHUYEeCKIUX METOJIOB.

B xone BbmonHeHUs pacyeTHO-Tpaduyeckoi paboThl 00yUarOIIUICS
JOJKEH MPOSIBUTh YMEHUE CAMOCTOSTENBHO pabOTaTh ¢ yueOHOM JIUTepaTypoil,
IPUMEHSATh TEOPETUUECKUE 3HAHUS JIs PELIeHUs 3a7]a4 U aHaJIM3a KOHKPETHBIX
JAHHBIX.

Pacuetno-rpaduyeckas padbora J0KHA ObITH BBIIIOJIHEHA W MIPE/ICTaBIICHA
B CPOK, YCTAHOBJICHHBIN rpaguKkoM yueOHOTO Ipoliecca.

BoinosiHeHne pacdeTHO-rpaduyeckoil padOThl BKIIIOYAET CIETYIONINE
JTaIbI:

e O3HAKOMJICHHE C MPOrpaMMON AUCHUIUIMHBI «DU3nKa», METOANYECKUMU
PEKOMEHJAIMSAMU IO BBINOJIHEHUIO PACUETHO-TpapruuecKkoil padoThI;
npopaboTka COOTBETCTBYIOILIUX pazzesnoB bu3HKu:

«MEXAHUKA», «MOJIEKYJIAIPHAA OU3UKA 74
TEPMOJ/IMHAMHUKA» 1o pekoMeHJOBaHHOW y4eOHOW JHTeparype,
KOHCIICKTaM JICKIIUM;
¢ BBIIIOJIHEHHE PACYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB.

3aBepiieHHas paboTa TpeACTaBiseTCs Ui TPOBEPKH Ha Kadeapy
MIPETo/IaBaTeN0 B YCTAHOBIEHHBIE Y4eOHbIM rpadukoM cpoku. Cpok mPOBEpPKH
He Oosiee 5-7 nmueit. IlpemomaBaTens MpOBEpPSIET KadueCcTBO pabOTHI, OTMEYAET
MOJIOXKUTENIbHBIE ~ CTOPOHBI, HENOCTAaTKH pabOThl W  OLICHUBAET  €e.
OOyuaroiuecs, He MOATOTOBUBIINE PACYETHO-TPAPUUECKYIO PabOTy, K 3a4eTy U
9K3aMEHY HE JIOIyCKaKTCS.

2. BbIOOp BapuaHTa U CTPYKTYPA PacuyeTHO-rpaduieckoil padoThbl

3amanus TUTS pacdeTHO-TpauIecKux pabor COCTAaBJISIFOTCS
nperoaaBareyieM, KOTOPBIM BeIeT MaHHYIO TUCIUIUIMHY, W YTBEPXKIAIOTCS
Kadeapoil.

Homep  Bapumanta  pacueTHo-rpaduyeckoil  paboThl  BbIOMpaeTcs
oOyyaronumcs no nocieAaHeit uudpe B mmdpe HoMepa 3a4eTHON KHUKKU. Tak,
Hampumep, eciu nociennss uudpa mudpa 1, To oOydaromMiicss BBIMOTHSIET
pacueTHo-rpaduueckyro paboty no Bapuanty Ne 1.

[To aTomy HOMepy U 1o Tabnuie BapuaHTOB (Tabmuua 1) Haxonmdrcs
3a/1a4¥, KOTOPBIE IOJKEH PELIUTh CTYIEHT.
Taomuna 1

3anaun 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  BBINOJHEHUMM  pacyeTHO-rpapuyeckoil  paboTbl  HEOOXOIUMO
MPUACPKUBATHCS CIEAYIOIIEH CTPYKTYPHI:

 TUTYJIBHBIN JIUCT;

* BBEJICHUE;

e pacyeTHas 4acTh;

¢ 3AKJIIOUCHHE;

o CIIUCOK MCITOJIb30BAHHOM JINTEPATYPHI.

TuTyabHBIA JHUCT SBISIETCS MEPBOM CTpaHUIEH pacueTHO-TpaduiyecKkon
paboter. Ob6pasers ero opopmieHus npuseaeH B [IpunoxxeHun.

Bo BBeieHnu cojyiepkarcs oOIMe CBeACHUs O BhImojaHeHHoH padote (0,5-1 c¢).
B pacuetrHoii yacTu 0O0ydwaromuiics JDOHKEH MOKa3aTh YMEHUE MPUMEHSTH
MaTEMaTUYECKUE METOJbl PACUETOB, PACCUUTHIBATH HEOOXOIUMBIC JTaHHEIE,
JienaTh Ha UX OCHOBE apIyMEHTUPOBAHHBIE BBIBO/IbI.

VYcnoBust 3a/1a4 B paCu€THOM YaCTH JIOJKHBI OBbITh MPUBEEHBI TOJHOCTHIO.
Pemienue 3aiau cieayer CONpoBOXKIATh Pa3BEPHYTHIMU pacueTamH, CChUIKaMHU
Ha MaremaTuyeckue (OpMyJibl, aHAJIW30M M BBIBOJAAMHU. 3ajadyH, B KOTOPBIX
JAHbl TOJIBKO OTBETHI 0€3 MPOMEXKYTOUHBIX BBIYUCICHUN, CUHUTAIOTCS
HEpEIICHHBIMU.

Crnenyer o6patuth 0c000€ BHUMAaHHE HAa BBIBOJIbI, KOTOPBIE AOJKHBI OBITh
000CHOBaHHBIMH, TOATBEPKIATHCA TPEIBAPUTEITHHBIM aHATU30M ITU(GPOBOTO
Marepuala.

B 3akiiouenun pacyetHo-rpaduueckoit padbotsl (1 ¢.) B kpatkoit dopme
PE3IOMHPYIOTCS PE3YIbTaThl paOOTHI.

[Tocne 3akitOYeHUs MPUBOJUTCS CIUCOK JIUTEPATYPhI, BKIIOYAIOUIUN
TOJILKO TE€ HWCTOYHUKH, KOTOpPhIE OBUIM MCIOJIb30BAHbI IIPU BBHIMIOJIHEHUU
pacueTHO- Tpaduueckoi pabOThl U HAa KOTOPHIE MMEIOTCS CCHUIKM B TEKCTE
paboTHI.

[Ipu onucanuu TUTEPATyPHBIX UICTOUHUKOB HEOOXOIMMO yKa3aTh:

o (haMUIINKU ¥ UHULIUAJIBI aBTOPOB,;

e HA3BaHWE KHUTHU, COOPHUKA, CTaThH;
¢ MECTO W3/IAHUS;

¢ U3/1aTENIbCTBO;







¢ TOJI U3JIaHNS;
¢ KOJIMYECTBO CTPAHUI] WJIM KOHKPETHBIE CTPAHUIIBI (TIOCTIETHUE B
CJIy4yae CChUIKM Ha CTAaThIO WJIM CTATUCTUYECKUN COOPHUK).
CranmapTHbeli  (opMaT ONUCAHMS HCTOYHUKOB TIPUBEIEH B CIHCKE
JUTEPaTypBHl.

3. TpeOoBaHus K 0p)OPMJICHHUIO PACYETHO-TPAPUIECKON PAdOTHI

[Ipu  odopmiennn  pacyeTHO-Tpaduueckoli  pabOTBI  HEOOXOJIUMO
PYKOBOJICTBOBATHCS CJIECIYIONUMU TPEOOBAHUSIMHU:

1. O6bem pabGotel - 5-10 cTpaHuI] TeKCTa Ha CTAHJAPTHBIX JIMCTaxX
dbopmara A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HCIIOJIB30BAHUEM TEKCTOBOTO
peaakTopa WM BPY4HYIO (IMCbMEHHO), TaOJWYHOIO Mpoleccopa Wiu APYrux
IPOrpaMMHBIX CPEACTB (pa3Mep mpudTa - 14 myHKTOB, HHTEpBa’ - 1,5).

2. CrpaHullbl JOKHBI OBITH MPOHYMEPOBAHbI W HMMEThH MOJS CJIEBA U
CIIpaBa HE MEHEE 25 MM JIJIs 3aMEYaHUU TTPENOJaBaTeNs-KOHCYIbTaHTa.

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

4. Bce mpoMeXyTOUYHbIE JIaHHBIC MPOBOJMMBIX PACUE€TOB U PE3yJIbTAThI
clielyeT NMPEeJICTABIATh B SBHOM BUJIE.

5. Bce Tabnuiibl J0KHBI UMETH CKBO3HYIO HyMmepaluio. [IpuBeneHHbie B
pabote wutocTpanuu (rpaduku, 1uarpaMmsbl) JOJKHBI UIMETh MOAPUCYHOUHbIE
HAMHCH.

6. OnucaHue TUTEpPaTypPHBIX UCTOYHUKOB BBIMOJIHSETCS B COOTBETCTBUU
CO CTaHJIAPTHBIMU TPEOOBAHUSAMU, IPUBEACHHBIMU B MPEBITYIIEM pa3iee.

4. 3aiaHus M MeTOAUYECKHE YKA3AHUSA IS BHINIOJTHEHUS PACYeTHO-
rpaguyeckoii padoThI CTyJeHTAMHU 0YHOH (POPMBbI 00yUeHH S

MexaHuka

IloHnsiTHE COCTOSAHMA B KJIACCHYECKOH MeXaHHMKe. YpPaBHEHHA
aBuakeHusi: Monenmn B mexanuke. Cucrema orcuera. TpaekTopusi, IyTh,
nepemenieHne. CKOpOCTb, YCKOpPEHHE. YTJIOBass CKOpPOCThb, YIJIOBOE
yckopeHue. CBsi3b YIVIOBBIX MW JIMHEWHBIX XapaKTEPUCTHK JABUKEHHUS.
TaHreHUHaIbHOE, HOPMAJIBLHOE U MTOJTHOE YCKOPEHMUS.

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

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

3akoHbl coxpaHeHusi: VMmynbc. 3aKOH COXpaHEHUS HMITYJIbCA.
[lenTp Macc. Dueprus. DnemeHnTapHas padora. MoiHocTs. Kunernueckas u
NOTCHIMAIbHASL JHEPIUU. 3aKOH COXPAHEHUS MEXAaHWYECKOM JSHEpPruM |
IpeBpalleHus SHepruu. AOCOIIOTHO YIIPYTHil U HEyNpyTruil yaapsl TEl.

KunemaTuka M JUHAMMKA TBepAOro Tejga: MOMEHT HWHEPIIHH.



Kunernueckas sHeprusi BpaieHusi. MOMEHT CWIbl. YpPaBHEHUE TUHAMUKHU
BpallaTEJIbHOIO JBW)KEHUS TBEpAOro Tena. MOMEHT HMIyJibca. 3aKOH
cCOXpaHeHusi MOMeHTa wumnyibca. Jlepopmanuu  TBepAoro  Tena.
Hamnpsixkenue. AOcontoTHass M OTHOCHUTENbHAsE Aedopmanmu. 3akoH ['yka.
Jlnarpamma pacTsiKEHUs.

Tsarorenue. JJjieMeHTbI TeOPUM TMOJIA: 3aKOH BCEMUPHOTO
tarotenus. 3akoHbl Kemnepa. Cuna tsxkectu. Bec. Heecomocts. Ilone
TATOTCHHSI ¥ €TO CHJIOBAsi M SHEPreTHIECKasl XapakTepucTuku. Pabora B mose
taroteHusa. Kocmuueckue ckopoctu. HenHepumanbHbple CHUCTEMBI OTCYETA.
Cuitbl MHEpLUH.

Mexanuka :xuakocre: JlaBineHue. YpaBHEHUE HEPA3ZPHIBHOCTH.
YpaBHenne bepHyJUM U CAeICTBUS U3 HEro. BA3KoCTh. PexxuMbl TeueHUA
JKUAKOCTEH. JIBMKEHHE Tel B )KUJAKOCTSIX M ra3ax.

OcHoBbI peasTUBHCTKOI Mexanukm: [IpeoOpazoBanus ["amumes.
MexaHW4eCKU ~ NPUHLUII  OTHOCUTEIBHOCTH. [Toctynater  CTO.
[IpeoOpazoBanust JlopeHma u crneacTBusi ©3 HuUX. WHTEpBan MexIy
coObITusIMU. OCHOBHOM 3aKOH PEJSITUBUCTCKOM JTWHAMUKH MaTepHabHOU
TOYKHU. B3anMOCBSI3b MacChl U SHEPTUMU.

Mexanudeckue koJsie6aHusi: ['apmMoHuYeckne KoyeOaHUS U €ro
XapakTepuCcTUKU. DPUNUECKUN M MaTEeMATUYECKUWd MasTHUKU. ClOXKEeHUue
rapMOHUYECKUX KoyieOaHuii ojHoro HampasieHus. buenus. CrnoxeHue
B3aUMHO-TIEPIIEHIUKYJIIPHBIX koneOanuit. Durypsr  Jluccaxy.
HuddepennmanpsHoe ypaBHEHUE CBOOOAHBIX 3aTyXalOMIUX KoJieOaHUM.
Jlorapudmuyeckuii aekpeMeHT 3aryxaHusi. JlJoOpOoTHOCTh. ABTOKOJIEOAHMS.
JubdepennnansHoe ypaBHEHHE BBIHYKICHHBIX KosieOanuii. Pe3onanc.

Yupyrue BoJIHBI: IIponosibHblE W momepeyHble BOJIHBL. BoOJHOBOE
ypaBHeHue. PaszoBas u TrpynmnoBas CKopocTH. HWHTepdepeHIus BOJIH.
Crosiure BOJIHBI. 3BYKOBbIE BOJHBIL. DD dekT Jonnepa B akyCTHKE.

MouJekyJasipHast GU3UKa U TEPMOTUHAMHUKA

MoJiekyJISIpHO-KUHETHYeCKas Teopus (MKT) ras3os,
cratuctudeckass ¢Qusuka: CTaTUCTHYECKUHA U  TEPMOIUHAMHUYECKUU
MeTOAbl ucciieoBanusl. ONBITHBIE 3aKOHBI HWJACAIBHOTO ras3a. YpaBHEHUE
COCTOsIHMS uaeanbHoro raza. OcuoBHoe ypaBHeHne MKT naeanbHbIX ra3os.
3akoH MakcBemia O pacHpelesieHud MOJIEKYJd WICalbHOTO rasa Io
CKopocTsiIM u J3HeprusiM. bapomerpuueckas Qopmyna. Pacnpenenenue
bosbiimana.

JJleMEeHTbl HEPABHOBECHOW TepMoauHamMuku: CpeaHee YHcio
CTOJIKHOBEHHMI M CpPEIHssl JUIMHA CBOOOJHOro mpobera moiiekyn. OmnbITHOE
obocnoBanue MKT  (bpoyHoBckoe  aBwxkenue, onbiT  [llTepHa).
TemnonpoBonunocts. Auddysusa. Buyrpennee tpenue (BSI3KOCTbD).

IlepBoe Hauyano TepMoguHAMHUKH: YwWcio crerneHer CcBOOOIBI
MOJIEKYJIbI. 3aKOH PaBHOMEPHOTO PACTPEIEICHHUS IO CTENEHSIM CBOOOIbI
Moiiekysl. BayTpenusis sueprusi. [lepBoe Havano tepmomunamuiku. Padota



raza npu HM3MEHEHUH oObema. DHTanbnus. TermnoeMkocTs. [lpumenenue
NEepBOro Hayajga TEPMOJMHAMUKH K H30IpoleccaM. AnuabaTUUYeCKud Hu
IIOJIUTPOITHBINA MPOLIECCHI.

Bropoe u Tperbe Hauasma TepmoauHamMuku: Kpyrosou mnporuecc
(uuki). OOpaTuMble M HEOOpaTUMBbIE MPOLECCHl. DHTPOMHUS CUCTEMBI, €€
CTaTUCTHYECKOE TOJIKOBAHUE U CBA3b C TEPMOJUHAMUYECKON BEPOSITHOCTHIO.
PaBenctBo HepaBeHcTBO Kitaysmyca. BTopoe Hauamo TepMOAMHAMUKM.
Tperbe Hauano tepmonuHamuiku (ypaBHenue Hepucra-Ilnanka). TemoBbie
JBUraTely, XoJoauinbHble MamuHbl. [{ukn Kapuo u ero KIT/.

PeanbHble ra3pl M kuaAKOCTH: CHUIIBI U TOTEHUMAJIbHAs SHEPIUs
MEKMOJIEKYJIIPHOTO B3aMMOJECHCTBUs. YpaBHEHHE U uU30TepMbl Ban-Jlep-
Baanbca. BayTpennsist sneprus peanbHoro raza. dddexr Ixoymnsa-Tomcona.
Cxwmwxenne razoB. CpoiicTBa kuakocTte. I[loBepXHOCTHOE HaTSHKEHUE.
CBoOomnast osHeprus. CwmauuBanme. JlaBieHwe 104  UCKPUBICHHOMN
MMOBEPXHOCTHIO KUAKOCTH. KanuisipHbIe SIBJICHHUS.

TBepabie Tesa: TBepaple Tena. MOHO- M NONMKPUCTAIUIBL. THIIBI
KpUCTaNIMYeCKUX TBepAbIXx Ted. Jlepexkrsl B kpuctramiax. Mcnapenue,
cyOnuManus, IUIaBI€HHE W KpucTauim3auus. AMopdubie Tena. dDa3oBble
IEPEXO0Abl IEPBOTO U BTOPOIro poja. JunarpamMmma coctossHuA. TpoiiHas TOYKa.

METOTUHYECKHE YKA3AHHA

1.  Homepa 3amau, KOTOpbi€ CTYIEHT JIOJDKEH BKIIOYUTH B CBOIO
KOHTPOJIbHYIO paboTy, OMPEAEISIOTCS MO TabIrIlaM BapHUaHTOB.
2. KontponbHbIe pabOTHl HAIO BBHITOIHATH B IIKOJBHOW TETPAIH,

Ha 00JI0’)KKE KOTOPOM NMPUBECTH CIEIYIOIINE CBEACHUSA: HOMEP KOHTPOJIbHON
paboOThl, HAMMEHOBAaHWE JHCLUMIUIMHBI, CIEHUAIBHOCTh, Kypc H (Gopmy
oOydeHus, y4yeOHbIM mudp, pamMuwinsg U UHULMAIBl CTYAEHTa, a TaKXKe
dbamuins Beayliero npenoaaBarers.

3. VYcnoBus 3agau B KOHTPOJBHOW paboTe HAIO MepenucaTh
MOJIHOCTBhIO 0€3 cokpamieHui. Kaxayro 3amauy HEOOXOIMMO HAYMHATH C
HOBOM CTpaHUIIBI.

4. B xoHIIE KOHTPOJIBHON pabOThI CleAyeT yKa3aTh YUCOHUKH WIIH
yueOHble MOCOOMs, KOTOPbIE HCIOJIb30BAINCH CTYAECHTOM IpU PEIICHUU
3azay.

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

00s3aH HUCIIPaBUTh HEBEPHBIE PEIICHHUS M TNPEJICTABUTHh HCIPABICHHYIO
paboOTy Ha TMOBTOPHYIO MPOBEPKY HEMNOCPEJACTBEHHO IPENOAaBATEINO.
HcnpaBieHus HeOOXOAUMO CIENATh B TOU KE TETPaIu.

7. CryneHT noypkeH ObITh TOTOB BO BpeMs 3ayeTa WM HK3aMeHa
JaTh IOSICHEHUS 10 CYILECTBY pElIEHHUs 3a7ad, BXOIAIIUX B KOHTPOJIbHBIC
paboTHI.



8.  Pemenuss 3agay crueayer CONPOBOXKIATh KPATKUMHU, HO
VCUYEPNIBIBAOIINMYU TOSCHEHUSIMHA; B TEX CiIy4yasX, KOrJa 3TO, BO3MOXKHO,
clenaTh CXEMaTHYECKUU YEpPTEk WM PUCYHOK, MOSICHSIOLINUNA COJEpkKaHUE
3a/1a4H.

9. Pemary 3amauy HeoOXoauMo B 0OIIeM, BUIE, T.€. BBIPA3HTh
HUCKOMYIO BEJIMYMHY B OYKBEHHBIX OOO3HAUYEHUSX BEIUYWH, 3aJaHHBIX B
ycinoBun 3amad. Ilpm Takom cmocoOe pemieHus He  MPOU3BOAUTCS
BBIYUCJICHUS POMEKYTOYHBIX BEJIMUUH.

10. Tlocne monydeHUsT CIOXKHOW pacdyeTHOM (opMyJsbl s
MIPOBEPKH MPABUIBLHOCTH €€ CJIEIYET MOACTaBUTh B MPABYIO YacTh (POPMYIIbI
BMECTO CHMBOJIOB BEJIMYMH OOO3HAYEHUS EAWHHUI] OTUX  BEJIUYMH,
MPOU3ZBECTH C HHUM HEOOXOJUMbIE JEHUCTBUS W yOEIUTCS B TOM, YTO
MIOJIy4YE€HHasl MPU 3TOM €IWHUIIA COOTBETCTBYET MCKOMOW BenuuuHe. Ecin
TaKOI'0 COOTBETCTBHUS HET, TO ITO O3HAYAET, UTO 3a]1a4a PEIICHA HEBEPHO.

I1.  Ywucnoble 3HaAYECHUS BEJIWYHUH NPHU IMTOJCTABKE UX B PACUETHYIO
dbopmyily crneayeT BblpaxkaTh TOJIbKO B enununiax CU. B Bujae uckiroueHus
JIOMyCKaeT BBIpaXKaTh B JIOOBIX, HO OJMHAKOBBIX E€IUHHIIAX YHCIIOBHIC
3HAQYEHUsS] OJHOPOJHBIX BEJIMYMH, CTOSIIIMX B YHUCIHUTEIE W 3HAMEHATENe
JpoOU U UMEIOIINE OJJMHAKOBBIE CTEIIEHHU.

12. Tlpu mojacTtaHoOBKE B pacueTHYIO (popMyIly, a Takke MPU 3aucu
OTBETAa YHUCJOBbIE 3HAYCHMS BEIWYMH CJIEAYET 3alllChbiBaTh  Kak
MPOM3BEJICHUE JCCATUYHONM JpoOM ¢ OaHOM 3Hadamer mudpot nepen
3amsTOM Ha COOTBETCTBYIOIIYIO CTEleHb Aecsatu. Hampumep, Bmecto 3520
Hago 3amucats 3,52103, Bmecto 0,00129 3anucars 1,29 108 u 1. 1.

13. Beruuciaenuss mo pacyeTHou (opmysie HaAO MPOBOIUTH C
coOmro/ieHeM TIpaBWJI  MPUONMKEHHBIX — BhruuciaeHuil. Kak mpasuio,
OKOHYATEIbHBIN OTBET CIEAYET 3aMUChIBATh C TPEMs 3HAYAIUMU IUdpaMH.
DTO OTHOCHUTCS K CIy4ar, KOTJAa pe3yJbTaT IOJYYEH C NPUMEHEHUEM
KaJIbKYJIATOPA.

3apaun
101. Touka nBuramack B TedeHue t{115¢ co ckopocteio V{l5m/c, B
tedeHue £, [110c co ckopocteio VoLl 8m/c, u B TeueHue #[16¢ co CKOPOCTHIO
V320 m/c. OnipenenuTs CpeaHIO MyTEBYIO CKOPOCTh TOUKH.
102 Tpu yeTBEpPTH CBOEro MyTH ABTOMOOWIIb MPOILIET CO CKOPOCTBHIO

V160 xm/u, ocrampHyo wacte — co ckopocTbio V51180 km/4. Kakosa

CPEIHSIsI CKOPOCTh aBTOMOOMJIS?

103. IlepByro MOJIOBMHY MYTH TEJIO ABUTAIOCH CO CKOPOCTBHIO V) )
M/C, BTOPYIO — CO CKOPOCTBIO y, 18 M/c. Omnpenernnre CpefHIOK IyTEBYIO

CKOpOCTh <)>.
14. Benocuneguct npoexai NEpBYIO MOJOBUHY IIYTH CO CKOPOCTBIO
VilJ16 xM/4, BTOpYI TMOJOBHUHY IyTH — CO CKOpPOCTBIO V> [112 km/u.



OmnpenenuTe CpeIHIO CKOPOCTh BEJIOCUTIEAMUCTA.

105, Teno magmaer c¢ BblcoThl /#L1100 M ¢ HyneBod HadaJbHOU
ckopoctbio. [IpeHeOperas CONMpOTHBIEHUEM BO3AYyXa, ONpPENEIUTE, KaKOH
yTh MPONAET TEJO 3a MOCIEAHIO CEKYHIY MaJeHUsI.

106. 3aBHCUMOCTH MPOWJEHHOI'O TEJIOM IMYTH OT BPEMEHM 3a1aéTCs
ypaBHeHueM s[1A-Bt+Cr+Df (AU6; Bl13m/c; CU2wm/c?;  DIO1m/c3).
Onpenenute s Tela B MHTEpBalie BpeMeHu ot t Ic no #14c:1) cpenHioro
CKOPOCTb; 2) CpelIHEE YCKOPEHHE.

107. Tloe3n aBuxkercs co ckopocThio V=20 km/4. Eciii BBIKITIOUUTH
TOK, TO O3/, JBUTasCh PaBHO3aMEIJICHHO, OCTAHABIMBAETCS 4epe3 Bpems
t1120c. KakoBo yckopenwe a mnoe3ga? Ha kakoMm pacctosHuu S Haao
BBIKJIFOUUTH TOK?

108 CBoOoaHO majaroliee TeJO B MOCIEIHIO CEKYHAY ABUKEHUS
MPOXOJUT MOJIOBUHY Bcero myTu. C Kakod BBICOTHI MafaeT /1 TEJNO U KaKOBO
BpeMs f ero naJacHus.

109. /IBw>keHue MaTepualdbHON  TOYKM  3aJlaHO  YpaBHEHUEM
x[Ut+B, tne A [4m/c B H0,05m/c?. OmpenenuTh MOMEHT BpPEMEHH, B
KOTOPBIM CKOPOCTh } TOYKM paBHA HyJr0. HaliTu KOOpIMHATY U YCKOPEHHUE B
3TOT MOMEHT.

110. C OankoHa OpocuiIM MSYMK BEPTHKAIBHO BBEPX C HAYaJIbHOMN
ckopoctbio Volbm/c. Uepes ¢ 2 ¢ msauuk ymanm Ha 3emutto. OmnpenenuThb
BBICOTY OQJIKOHA HAJl 3eMJICH U CKOPOCTh MSIYMKA B MOMEHT yJlapa O 3eMITIO.

111 Jluck pammycom #20 cM Bpamaercs COTACHO yPaBHEHHIO o
U3 t+0,1£. OnpenenuTs TaHTEHIMAIBHOE @M HOPMAJIbHOE @y U MOJHOE d
YCKOPEHHUS TOYEK Ha OKPYKHOCTH JIUCKa JUisi MOMeHTa BpemeHu 71 110c.

111. MaxoBuk Hayaad BpallaTbCsi PaBHOYCKOPEHHO U 3a BpeMs ¢ 10c

JIOCTUT YaCTOThI BPALLICHHUS 71 300mun-1 .Onpenenurs yrioBoe yCKOPEHHE
[] MaxoBUKa 1 4ucia0 N 000pOTOB, KOTOPBIE OH CAEJal 32 3TO BPEMSI.

112. [luck BpaimaeTcss C YrIoOBbBIM YyckopeHueM | [1—2pan/c?.
Ckonbko 000poTOB N clenaeT AUCK MpU U3MEHEHUHU YacTOThI BPAILIEHUS OT
m [1240mun! 1o n,[190Mun'? Haiitu Bpemss J¢, B T€UEHHE KOTOPOrO 3TO
POU301LLLIO.

113. SIxopb 5IIEKTPOJBUTATENs,, MUMEIOIIMI YacTOTy BpallECHUS #
[150c ',mocne BBIKIIOUCHHS TOKa, caenaB N[1314 o00pOTOB, OCTaHOBHIICS.
OnpenenuTs yriaoBoe yckopeHue [ skops.

114. JlunenHass CKOpPOCTH V), JIeXKaluX Ha OKPYKHOCTH paauyca R
Bpalaromnierocs: aucka pasHa 3m/c. Touku, pacroyioxkeHHbIe OJIMKEe K OCH Ha
[IR[110cMm, umerotr ckopocth V,[12m/c. Onpenenutb 4aCTOTy BpalleHUS 7
JIICKa.

115. Ilo nyre oxpyxHoctu pamnycoMRI0 M aBuxkercs Touka. B
HEKOTOPBIE MOMEHT BPEMEHHM HOPMAJbHOE YCKOpeHHe a4 4,9 m/c?; B 3TOT

MOMEHT BEKTOPHI TIOJTHOTO  HOPMaJIBHOTO YCKOPEHHH 06pa3yioT yron -
[160°. Haiitu ckOpoCTh V' M TaHT€HIMAIIbHOE YCKOPEHUE d TOYKHU.
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116. Tuck paaumycom rL10 cm, HAXOAUBIIUICSA B COCTOSIHUU TTOKOS,
HayaJl BpalllaTbCs C IMOCTOSIHHBIM YIJIOBBIM Yyckopenue [0,5pan/c?. Haiitu
TAHT€HIMAIbHOE @, U HOPMAJIbHOE @y M TOJHOE a YCKOPEHHUS TOYEK,
JeXAallUX Ha OKPY>KHOCTHU JIHMCKA, B KOHIIE BTOPOM CEKYHJIbI MOCJE Hayaja
JIBUYKEHUA.

117. Ha  nwuinuHOp,  KOTOPBIM  MOXET  BpAIaTbCAi  OKOJIO
TOPU30HTAJIBHOM OCH, HAMOTaHa HUTh. K KOHIly HUTH NpUBS3aiu TPY3UK U
IPEIOCTAaBUIIM €MY BO3MOXKHOCTb OIyCKaTbes. [[BUrasich paBHOYCKOPEHHO,
rpy3uk 3a Bpems t[Bc omyctwica Ha A ,5m. Onpeaenure yriioBoe
YCKOpEHHE LIWINHpPA, €CIU ero paauyc rl4cm.

118. Teno OpomieHO TOpU3OHTAIBLHO cO cKopocThio Vi l15m/c. Ilpe-
HeOperass CONPOTUBJICHHEM BO3/AyXa, OMNPEICIUTh pPaaAuyC KPUBU3HBI
TpPaeKTOPUHU TeJia uepes t[2¢ mocie Havana ABUKECHHUSL.

119. Touka IBMKETCA IO KPUBOH C IOCTOSIHHBIM TaHI€HIMAJIbHBIM
yckopenueM a0,5m/c?. OnpenenuTs IMOJHOE YCKOPEHHE «a TOYKM Ha
y4aCTKE€ KPHUBOW C paguyCoM KpUBH3HBI R=3M, €CIM TOYKa ABWKETCS Ha
3TOM y4JacTKe CO CKopocThio VI12Mm/c.

121. [Insa ckatus OpyXuHBI HA X1/ 1 CM HY»XHO NPHIOXKHUTH CHUILY
Fr10H. Kakyio paboTy 4 HyXHO COBEpIIHTb, YTOOBI CXaTh MPYKUHY Ha
X210 cM, eciii cuia TponopIMOHAIIbHA CHKATHUIO?

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

123. Kocmuueckast paketa netutT Ha JIyHy. B kakoil Touke mpsiMOH,
coequHsIoNIe neHTpbl Macc JIlyHsl u 3emin, paketa OyJIeT MPUTATUBATHCS
3emueit u JIyHOM ¢ OJMHAKOBOI CUIIOM.

124.Paguyc  mnaHetsl paBeH 100 KM, cpemHsAs IUIOTHOCTH -

BEIIECTBA IUTaHEeThl paBHa 3r/cm’. OmnpenenuTh BTOPYI0 KOCMHUYECKYIO
CKOpOCTh V> y TOBEPXHOCTH 3TOM IJIAHETHI.

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

k1800 H/m, cxxatyro Ha x[16 cM, JOTIOJHUTENBLHO CKaTh Ha [ x[18 cM.

126. OmpenenuThs KECTKOCTh k CHCTEMBl JABYX TPYXHUH TIpU
MOCJIEI0BATEIbHOM U NapalIeIbHOM HX COeAuHEHHH. JKECTKOCTh MPYXKUH
ki[12 xH/M u k>,[16 xH/Mm.

127. Onpenenutb BBICOTY, Ha KOTOPOW YCKOPEHHE CBOOOJHOIO
najgeHust cocraBiasier 25% OT YCKOpeHHMs CBOOOJHOrO mMajcHus Ha
MTOBEPXHOCTH 3€MIIH.

128. Onpenenuthb paborty, KOTOPYIO COBepIaT CHJIBI
IPaBUTALIMOHHOTO TOJII 3eMJIM, eclid Telo Maccod mlllkr ymamer Ha
MOBEPXHOCTh 3€MJIM C BBICOTHI, paBHOW pamuycy 3emun. Paanyc 3emuu u
yCKOpeHHe CBOOOAHOTO Ma/IeHUs g Ha €€ MOBEPXHOCTH CUUTATh U3BECTHBIM.

129. JIee mnpyxunbl xkectkocThio ki [0,3kH/M u k [10,8xkH/m

COCAMHEHBI TOcaeaoBaTeIbHO. OnpenenuTh aOCOMIOTHYIO JehopMaIiio X;
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NepBOM MPYy>KUHBI, €CIIM BTOpas AedopMHupoBaHa Ha x,[1,5¢cm.

130. Ompenenuts  pabOTy  pacTsHKEHUS  JABYX  COEIMHEHHBIX
MOCJIeI0BaTeIbHO NpYXUH xecTkocTsimMu klL400H/M u k[1250H/Mm, ecnu
nepBasi Mpy>KMHa PacTsHYJIACh IIPU 3TOM Ha x/2CM.

131. Tlpu ropu3oHTaIBLHOM MOJIETEe CO CKOpOCThIO V'[250M/c cHapsi
Maccod m[I8kr pazopBancsa Ha aBe yactu. OnHa yacTh Macco milJO6kr
noiiyymsia ckopocth V, [1400m/c B HampaBieHWM TIOJieTa  CHapsjaa.
OnpenenuTs CKOPOCTh BTOPOM YaCTH CHapsIaA.

132. Opynue, )XeCTKO CKpEIUIEHHOE Ha IaT(opme, TPOU3BOAUT BbI-
CTpeNl BAOJb TMOJOTHA Xeyle3HoW moporu mona yrioml [30° xk  JIuUHUU
ropuszonTta. OmpenenuTs CKOPOCTh Vi oTkara miaT®opmbl, €CIU CHaps
BBUIETA€T CO CKOpOCThIO V> [480M/c. Macca miargopmbel ¢ opyauem u
cHapsimamu m, [18T, macca cHapsiia m, 60Kr.

133. Cuapsn, nereBumnii co ckopocthio M 400M/c B BepxHel TOuke
TPACKTOPUU pa30pPBAJICSI HA JBa OCKOJIKA. MeEHBIIMM OCKOJIOK, Macca
koToporo coctanisieT 40% oT Macchl CHaps/ia, MoJIeTeN B IPOTUBOIIOI0KHOM
HampaBieHun co ckopoctbro Vi [1150m/c.  Onpenemuts ckopocts V>
OO0JIBIIET0 OCKOJIKA.

134. Ha ckoabKO IepeMeCcTUTCS OTHOCUTEILHO Oepera JJoAKa JITHHOMN

[(03,5m u maccoit m,[200kr, ecau CTOSIMNA HA KOPME YeTOBEK Maccou
m,[ BOKT mepeMecTUTCsl Ha HOC JIOJKU?

135. Ha moisty cTOWT TeNexKa B BHUJE JUIMHHON JTOCKHM, CHaO>KEHHAas
Jerkumu konecamu. Ha ogHOM KoHIE cTOMT uenoBek. Macca ero mi]60kr,
Macca Jocku mo[ 20kr. C Kakoll CKOPOCTbIO (OTHOCUTEIBHO TOJIa) OyaeT
JIBUTAThCSl TEJNEXKa, €CIM YeJIIOBEK IMOMAEeT BAOJIb HEe CO CKOPOCTHIO

(otHOCHTeNBHO Hocku) VL 1M/c.

136. KonbpkoOexell, cTosI Ha KOHbKax Ha JbAy, OpocaeT KameHb
Maccor miJ2,5kr mox yrioml 30° k ropuszoHTy co ckopocThio Vi[110m/c.
KakoBa Oyzaer ckopocTb V> IBHXKEHHS KOHBKOOEXIa, €CIM €ro macca m,
[J60kr?

137. Iap maccoit m{110kr, ABMKymHACS CO CKOpocThio V{ldwm/c,
CTaj- KMBAETCs C IIApOM MaccoM m[J4Kr, CKOPOCTh V> KOTOpOro pasBHa 12
M/c. Cumrtasi ynap NOpsSMbIM, HEYNPYTUM, HAWTH CKOPOCTh U IIAPOB MOCIIE
yaapa B IBYX ciydasix:l) MaJiblii map HaroHsieT OOJbIION MIap, JBUKYITUNCS
B TOM K€ HaIlpaBJICHUU;2) 1Iapbl ABUKYTCS HaBCTpeUy APYT APYTY.

138. Ilmardopma c nmeckom o6rmieit Maccoit M 2T CTOUT Ha pelibcax
Ha TOPU30HTAJIBHOM y4YacTKe IMyTH. B mecok momagaer CHapsAa Maccou
m[8kr u 3actpeBaeT B HeM. [IpeHeOperass TpeHueM, ONpeneauTh, C KAKOU
CKOpOCTBbIO OyneT aBuratbcs ImiaTtdopMa, €CiM B MOMEHT MOMaJdaHUs
cKopocTh cHapsima V450m/c, a ee HampaBlIeHUE — CBEPXY BHU3 MOJ] yTIIOM
| '[130° K TOpU3OHTY.

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

140. Jloaxa mouuoi /[ BMm m maccoil m [120Kr CTOUT CIIOKOMHO Ha
Boje. Ha Hocy m kopme HaxonsTcs aBa pwidaka maccamu m; [J60Kkr u
m,[190kr. Ha CKOJbKO CIBHHETCS OTHOCHTEJIIBHO BOJIbI, €CIU PHIOAKH
MOMEHSIOTCS MECTaMHU.

141. C xaxko¥l HauMEHBbIIEN BBICOTHI /4 IOJDKEH HAYaTh CKATLIBATHCS
akpoOar Ha Bejocumnene (He paboTas HOramu), 4yroObl Mpoexarb MO JO-
pokke, uMmeronied GopMy «MepTBON THETIu» paauycoM R=4M, U HE OTO-
pBaThCs OT IOPOKKHU B BepxHeH Touke netiau? Tpenunem npenedpedb.

142. Haiitu paboty 4 moabema Tpy3a IO HAKJIOHHOH IUIOCKOCTH
mmHOW [12Mm, ecnmu mMacca Tpy3a paBHa [(m 100xr, yrom nHakionall30°,
kodhunment tpenus f10,1 u rpy3 ABHKETCS ¢ ycKopeHueMm a  1Imi/c?.

143. Snpo aroma pacmamaeTcs Ha JBa OCKOJKa MaccamMu m;[]1,6[]
103 kr u m»(2,4 [J 10-%kr. OnpenenuTs KHHETUYECKYIO0 SHEPTUIO0 1> BTOPOTO
OCKOJIKa, €CJIM KHHETHYECKasl dHEeprus 1) mepBOro ockojka pasHa 1 8H/[x.

144. Tlpu BeICTpene u3 opyausi cHapsia maccod m=10Kr mosydaer
KuHeTH4YecKyro 3Hepruto 711,8MJIx. Onpenenurb KUHETUYECKYO SHEPIHIO
T, cTBONA OpyIUsl BCIEACTBUE OTMIa4yu, €CJIM Macca m, CTBOJIA OPYAUS paBHA
600xr.

145. KonbkoOexerr, cTos Ha JbAYy, OPOCHJI BIEpe] THPIO MacCOM
m;[5 Kr um BCIENCTBHE OTJIAauyM OTKATWICS Ha3aJ CO CKOpocThio Villwm/c.
Omnpenenuth paboTy A, COBEPIICHHYIO KOHBKOOEXKIIEM MpU OPOCAHUU TUPH,
ecJii ero macca m;[60KT.

146. Ilon neiictBuem cunel FI1400H, HampaBiieHHOW BEpPTUKAIBHO
BBEpX, Ipy3 Maccod m [J20kr mnomuar Ha BbicoTy A [15m. Kakoi
NOTEHIUANIbHOU 2Hepruet [/ Oyner obOmamate momHsAThIM rpy3? Kakyro
paboty 4 coBepiut cuia F.

147. Kamelliek CKOJBb3UT C HAWUBBICHIEH TOYKHU KYMOJIA, WUMEIOIIETO
dopmy momychepsl. Kakyro ayry [ onmmer kamemek, mpexue uem
OTOpPBETCS OT MOBEPXHOCTH Kymosia? TpeHrueM npeHeopeys.

148. Tlox meucTBHEM INOCTOSHHOW CHJBI /7 BarOHETKA IMPOILIA IIyTh
s[5M u mpuoOpena ckopocts V' [2wm/c. Onpenenutb paboty A cuibl, eciu
Macca BaroHeTku paBHa 400 kr u ko3puuueHt Tperus paseH f10,01.

149. MarepuanbHass TO4Yka Maccod m [[2Kr pABUranach IOK
JNEUCTBUEM HEKOTOPOW CHUJIbl COrjacHo ypaBHeHuto xl4+Bt+C+Dg, rae
A0 10m; B -2wm/c; C Clwm/c?, D [0-0,2m/c’. Haitu MOIHOCTE N,
3aTpaunBaEMyI0 Ha JIBUKEHHUE TOYKH, B MOMEHT BpEMEHH f(2C.

150. B Oammuctuyeckuit MasTHUK Maccol M 5Skr momama myJis
maccord ml10r u 3actpsina B HeM. HaliTu ckopocThmynu, eciiv MasiTHUK,
OTKJIOHUBIIIUCH MOCJIE Yaapa, MoAHsUICS Ha BBICOTY /L10cMm.

151. Tlo xacatenbHON K IIKUBY B BUJIE AUCKA AuaMeTpoMm D[75cm u
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maccou m[140kr npunoxena cuna I 1kH. Onpenennurts yrioBoe yckopeHue
[] m 4acToTy BpalleHHs n MaxoBHKa yepe3 Bpems ¢ 10c[docie Havana
JENUCTBUS CUJIBI, €CITU PaJInyC IIKUBA » paBeH 12cM.

152. MaxoBHK B BH/JI€ CIUIOIIHOTO AUCKA, MOMEHT MHEPLIUUA KOTOPOTO
JI150kr M2, Bpamaetcsi ¢ yactorod n [24006/muH. Yepe3 ¢[J1MuH mocie
HayaJia eHCTBUS CHJI TOPMOXKEHUSI OH ocTaHoBwWIICA. Onpeaenutb MOMeHT M
CHJI TOPMOXKEHHUSI U YUCIO OOOpPOTOB OT Hayaja TOPMOXKEHHUS O IOJHOU
OCTAHOBKH.

153. K o6onxy komeca pammycom R=0,5M wu maccoit ml]50kr

npuiokeHa KacaTenbHas cuina FL198,1H. Haiitu yrioBoe ycKopeHHe N

Kosieca. Yepe3 kakoe Bpems f IOCIE€ Hayajla JECUCTBHUS CHUJIbI KOJECO OyIeT
MMETh  YacCTOTY BpallECHUs 7 J100¢1? Komeco cumrarts OJHOPOJIHBIM
nuckoM. Tpenuem npeneopeub.

154. Ha o6ox MaxoBHKa JHAMETPOM D-75cM  mamortan mHYp, K
KOHIy KOTOpOro TMpHUBSI3aH TIpy3 Maccod m — 2kr. Onpeaenuts MOMEHT
uHepunu J MaxoBHKa, €CIU OH, BpPallasiChb PaBHOYCKOPEHHO NOJ JIEWCTBHEM
CHJIBI TSDKECTH Tpy3a, 3a Bpems ¢3¢ mpmobpen yrioByo ckopocTs -
[9pan/c.

155. Ha ogHOpOAHBIN CIUIOIIHOM IWJIMHJIPUYECKUM Bajl PaJNyCOM
R[0,5M HamoTaHa jerkas HUTh, K KOHIY KOTOPOU MPUKPEIUIEH IPy3 MACCOU

mlBkr. I'py3, pa3MarbiBasi HUTb, OMYCKA€TCs C YCKOPEHHEM d11,96m/c2.
OnpenenuTs MOMEHT UHEPIIMH Baja.

156. Omnpenenuth MOMEHT CHIBI M, KOTOPBIA HEOOXOIUMO
OpUJIOKUTh K OJOKY, Bpamjaromemycss ¢ vactotod nll12c!, uytoObl OH
OoCTaHOBUJICA B TeueHue BpemeHult [8c. duamerp Onoka D[130cm. Maccy
0Ji0ka m[6KT cCYUTATh PABHOMEPHO pacIpeeieHHOM 10 000/1y.

157. Hurtsb ¢ npuBsi3aHHBIMH K €€ KOHIIaM Tpy3aMu Maccamu m; [150r
u my[60r nepekuHyTa uepe3 Oj0k guamerpoM D 4cm. OnpenenuTs MOMEHT
uHepuu J 0JI0Ka, €cau Mo JEHCTBUEM CHJIIbI TSDKECTH IPY30B OH MOJIYYMII
yriioBoe yckopenue [1,3pan/c?.

158. CrepxeHb BpaiiaeTcsi BOKpYT OCH, IPOXOIAILIEH Yepe3 ero cepe-
JIMHY, COTJIACHO ypaBHeHMIO || [12¢+0,2£.0npenennuts Bpaljaromni MOMEHT
M, nercTBYIONIEH Ha CTEP)KEHb Yepe3 BpeMsl £12 ¢ mocie Hayajaa BpalllCHUs,
€CJIM MOMEHT uHepiuu crepxHs J0,048 kr m2l

159. K 0601y OMHOPOAHOTO CIUIOIIHOTO AHMCKa paguycom R10,5m
npuiioKeHa NMocTossHHAs KacarenbHas cuina F=200H. [Ipu Bpamenun aucka
Ha HEro JaerctByeT MoMeHT cuil TpeHus MU2HL M. Onpenenuts Maccy
JIMCKa, €CJIIM HW3BECTHO, YTO €ro YIJIOBOE YCKOPEHHE] IOCTOSHHO W PaBHO
14pan/c?.

160. Ha Oapaban paamycom R[50cM HaMOTaH IIHYp, K KOHILY
KOTOporo mnpuBsizaH rpy3 maccod mll10kr. Haiitu momeHT wunepuuu J
OapabaHa, eclii U3BECTHO, YTO I'PY3 OIyCKaeTCs ¢ yCKopeHueMm a (2,04m/c?.

161. Ha xpato mnatdopmMbl B BHJE [MCKa, BpalIaloOMIETrocs IO
WHEPLUHH BOKPYT BEPTUKAIBHOM OCH C 4aCTOTOW #;[8MHUH!, CTOUT 4en0BEK
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maccoit m;[70kr. Korma denmoBek mepemien B MEHTP MiIaTdOpMbI, OHA cTaja
Bpamatbcsi ¢ 4actoroit n,[/10mun'. Omnpenenutb Maccy m, MiIaTGHOPMBIL.
MoOMEHT MHEepIIMY YeI0BEKa PACCUMTHIBATh KaK JJII MaTEPUATIbHOM TOUKH.

162. T'opuzonTanpHas T1uiargopma Maccoil m[RSkr u paamycom
R[BOcm Bpamaercs ¢ yactrotodl n[Omun'. B nenrpe miaatrgopMbl CTOUT
YEeJIOBEK W JCPKUT B PACCTaBIEHHBIX pykax rupu. Cuutas miatdopmy
JUCKOM, OIpPENENUTh YacTOTy BpalleHUs IUIaTQPOpPMBI, €CIU  YEJIOBEK,
OMYCTHUB PYKH, YMEHBIIUT CBOW MOMEHT uHepuuu oT J; [B,5kr U m? nmo
Jo[Ixr m?.

163. Ha kparo HEMmOABMKHON MaaTdOpMbl MOTYIIEH BpamaThCs
BOKPYI' BEPTHKaJbHOW OCH CTOMT 4eloBeK Mmaccoil m;ll60kr.  Jluamerp

mnatpopmer DI10,8M, macca m[J6kr. C kakoii yrnoBoif ckopocTbio -

HAYHET BpamaTthes miaThopma, €clid YeJIOBeK IMOWMaeT JICTSIIUNA Ha HETo
M4 Maccou mDO,SKr? TpaekTopuss Msya TOPU3OHTAJIbHA M MPOXOIAUT Ha
paccTosiHuA r 0,4m ot ocu iaropmer. CKOpOCTh Ms4a prsw/e.

164. UYenosek, cTosmuii Ha ckambe JKyKOBCKOTO, AEPKHUT B pyKax
CTEp>KeHb JTMHOU [ 12,5M m maccoil m[BKT, pacnojiOKeHHBI BEPTUKAIBHO
BJIOJIb OCH BpallleHHUs] CKaMelKHU. ITa cucTeMa (CKambsl U 4E€JIOBEK) 00iagaeT
MOMEHTOM uHepuuu JJ 10krCM2 1 BpalllaeTcs C 4acTOTOM n1D12MHH'1.
OnpenenuTe 4acTOTy #Q BpAILEHUS CUCTEM, €CIIHM CTEPKEHb MOBEPHYT B
TOPU30HTAIBHOE MOJIOKEHUE.

165. Ilnatrpopma, wumeromas QopMy CIUIOIIHOTO  OJHOPOJHOTO
JIMCKa, MOKET BpallaTbCsl 110 MHEPUUU BOKPYT HEMOJBHKHOW BEPTHKAJIbHOU
ocu. Ha xpato minaThopmbl CTOUT YEJIOBEK, Macca KOTOPOTO B 3 pa3a MEHbIIIE
Macchl miaTdopmbl. OnpenennuTe, Kak U BO CKOJIBKO pa3 U3MEHUTCS YIJIOBas
CKOPOCTbH BpAIlCHUS TIAT(HOPMBI, €CITU YEJIIOBEK MEpeneT OIMmKe K EeHTPY
Ha PaccTOsIHUE, PAaBHOE MOJOBUHE paauyca miaThopMbl.

166. MaxoBuk B Buue aucka maccou sl 80xr m pagumycom R130cm
HAaXOJUTCS B cOCTOSHUU MOKodA. Kakyio paboTry A4; HYXXHO COBEpLIUTH
MaxoBuKy vactoty n[]10c!. Kakywo pabory A4, mpumuiock Obl COBEPIIUTH,
ecnu Obl MpPU TOM K€ Macce JMCK HMMEJT MEHBIIYI0 TOJIIMHY, HO BJIBOE
OOJBIINI paguyc.

167. Koneco pamguycom R[130cm u maccoit m[I3kr ckaTbiBaeTcs 0e3
TPEHUS] MO HAKJIOHHOM IUIOCKOCTU UIMHOM[/ 5 M M yrioM HakioHd]25°.
OnpenenuTe MOMEHT HHEPIHH KOJIeca, €CIM €ro CKOPOCTh V B KOHIIE
NBYDKEHHS cocTaBisiia 4,6M/c.

168. Ilnatpopma B Buae aucka paguycoM R [1,5M wu wmaccoii
m;[180Kr BpamiaeTcsi 1Mo WHEPIUU OKOJIO BEPTUKAIBHOW OCH C YaCTOTOU
n[10mun'. B mieHTpe TiatGopMbl CTOUT 4yenoBek maccoir mi I60kr. Kakyro
JMHEWHYIO CKOPOCTh OTHOCUTEJBHO I0J1a TOMEIIEeHUs OYJIeT UMETh YeIOBEK,
€CJIM OH TIepeiieT Ha Kpai maTGopMbl?

169. TopuzonrtanpHas mnatgopma Maccoir m;[1150kr Bpaiaercs
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BOKPYT' BEPTHKAJIbHON OCH, MPOXOMSIIECH Yepe3 LUEHTP IIaTdopMbl, ¢
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yactoTol nl 8mun'. YenoBexk maccoid m,[TOKr CTOMT OpH 3TOM Ha Kparo
wiatgopMbl. C Kakoil yriioBOMl CKOPOCTBHIO HAa4HET Bpamiathes riaTdopma,
€CJIM YeNOBEK TMpeieT OT Kpas tuiargopmel k ee 1eHTpy? Cuutarh
mw1aTpopMy KpyIJIbIM OJHOPOAHBIM JHMCKOM, a 4YE€JIOBEKa — MaTepualibHOMN
TOYKOM.

170. Crepxens mmuuont [ [1,5M wu wmaccor m [10kr wmoxer
BpaIaTbCsl BOKPYI HEMOABMIKHOM OCH, NMPOXOIAIIECH YEPE3 BEPXHUN KOHEI
cTepxHs. B cepenuny crepxkHs ynapsier myns maccoil mgl10r, netsimas B
TOPU30HTAILHOM HampaBJIeHUU CO ckopocThio V¢ 1500M/c, U 3acTpeBaer B
crepkHe. Ha Kakoil yroJ1 OTKJIOHUTCS CTEPKEHb MOCe ynapa?

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

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

KoJeOaHMs IapuKa U 3aKOH M3MEHEHHUs BO3BpAIAIONIEH CHIIbI C TE€UYEHUEM
BpPEMEHU.

172. CknanpiBaroTcsi Ba KoOJIeOAHUS OJMHAKOBOTO HANPABJICHUS H
OJIMHAKOBOTO TIepuoa: x1=Ajsin ot u x=Apsin w)(t+7), rme A1 =Ap=3

CM, (0120)221:0'1, 1=0,5 c¢. Onpenennts aMIUTy 1y 4 1 Ha4albHYIO dazy ()
pesyabTupytomero kojebanusi. Hamucate ero ypaBuenue. [locTpouthb
BEKTOPHYIO AUArpamMmy JJii MOMeHTa BpeMenu ¢ =0, 1.

173. Touka  y4acTByeT OJHOBPEMEHHO B  JBYX  B3aMMHO
NEPICHANKYJIAPHBIX KOJEOAHUSIX, YpaBHEHUS KOTOPBIX Xx=A;sinwit u
y=Ascosmt, tme A;=8 cM, A=4 cM, ®;=w,=2c'. Hanucarb ypaBHEHHE
TPaeKTOPUU U MOCTPOUTH e€. [lokazaTh HanpaBiieHUE ABUKEHUS TOUKH.

174. Omnpenenuth mnepuos 71 KojdeOaHUNW  MaTeMaTHYECKOIO
MasITHUKA, €CJIM €ro MOJyJb MaKCHMaJbHOIO nepememnieHuss Ar =18 cm, u
MaKCHUMaJIbHAsl CKOPOCTh Dmax—=16 cM/C.

175. OmpenenuTs 4acTOTYy V MPOCTBIX TaPMOHHYECKUX KOJieOaHUM
IYCcKa paguycoM R= 20 ¢cM OKOJIO TOPU3OHTAIBHOW OCH, MPOXOMSIIEN yepes
CepeIuHy pajnyca IucKa NeprneHIUKYJISIPHO €ro MIOCKOCTH.

176. Ha riiaikom ropu3oHTaJIBHOM CTOJIE JIEKUT 11ap maccorn M=200
I, MPUKPEIUICHHBIM K TOPU30HTAIBHO PACIOJIOKEHHOW JIETKOU MpYy>XKUHE C
»ecTtkocThio k =500 H/M. B map monagaet nynst maccoit m=10 r, nersias
co ckopocteto v =300 w™m/c, u 3actpeBaer B HeM. llpeneOperas
NEpEMEILICHHEM [Iapa BO BpEMs yJapa M CONPOTHUBICHUEM BO31yXa,
OTpeNIeNUTh aMIUUTYy A 1 niepuo] T kojaebaHuii mapa.

177. Omnpenenuts nepuoj, 7' MPOCTHIX TAPMOHUYECKHX KoJieOaHUMN
nucka paanycoM R=40 cM OKOJO rOpH30HTAIBLHON OCH, IPOXOMSIIEH depe3
00pa3yIoIIyIo IUCKA.

178. Touka coBepmiaeT TMPOCTbIE TAPMOHUYECKHE KOJIeOaHUS,
ypaBHEHHE KOTOpPBIX x=Asin [Jtrne A=5 cM, ®=2 c¢!. B MOMEHT BpeMeHH,
Korjga Toyka oOnagana moTeHuuanbHou sHeprueit I1=0,1 m/x, Ha Hee
JericTBOBasa Bo3Bpamaromas cuia F=5 mH. HailTu 3TOT MOMEHT BpeMeHH .
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179. MarepuanbHasi TOYKAa COBEPLIAET MPOCTHIE TaPMOHUYECKHE
KOJeOaHMs TaK, YTO B HayaJIbHbI MOMEHT BPEMEHU CMEIIeHHE Xy = 4 cM, 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
Ipy3UKa: OJJMH — B CEPEUHE CTEPXKHA, IPYrol — Ha OJTHOM M3 €ro KOHI[OB.
CrepkeHb ¢ Tpy3aMH KOJIeOJIETCs OKOJIO TOPU30HTAIILHON OCH, TIPOXOISIIEH
yepe3 CBOOOMHBINA KOHEI[ cTepxHs. OnpeneanuTs NPUBEICHHYIO JUIUHY L U
nepuoa T mOPOCTBIX TapMOHMYECKHX KOJEOAHUN NaHHOTO (HU3MUECKOro
MasgTHUKA. Maccoil cTepkHS IpeHeOpeyb.

MOJIEKY/IIPHAS ®H3HKA U
TEPMOJHHAMHKA IIPUMEPBI
PEIIEHHA 34/1AY

3amauu
201. Onpenenuth KojduyecTBa [J BemiecTBa U 4UCIO MoOjekyln N
Kkuciopoaa maccoit m[10,5kr.
202. CkonbKO AaTOMOB COJAEPKHUTCS B PpTyTd wmaccod mlllr u
KoJan4yecTBOM BemecTBa | | [10,2M0Ib.
203. Haitu MonsipHyro Maccy M W maccy m, OOHOHM MOJIEKYJIbI
MOBapEHHOMU COJIH.

204. Onpenenuts Maccy m, OAHON MOJIEKYJIbI YTIIEKUCIIOrO rasa.

205. B oGammone V013nm conmepxkutrcs kuciaopon maccor ml110r.
OrnpenenuTh KOHIEHTPAIUIO MOJIEKYJ rasa.

206. Onpenenutbh KOJIWYECTBA BemlecTBa [l W yuciao mosekyn N
azora maccout m[10,2Kr.

207. OnpenenuTh MOJISIpHYIO Maccy M U Maccy m, OJTHOM MOJIEKYJIbI
azota u okucu azora NO.

208. OmpenenuTh  KOHIEHTpPAUMIO #  MOJIEKYJd  KHCIOPOJa,
HAaXOSINIETOCS B cOCyAe BMECTUMOCThIO V'[12n. KonwuecTBo BemecTBa [
KUCI0poia paBHa 0,2 MOJIb.

209. Omnpenenuthb KOJINYECTBa BEIlleCTBa N BOJIOpOJA,
3AMOHSAIOMEr0 cocy 00beMoM F311, eciti KOHIEHTpaIus MOJEKyl rasa B
cocyne n2 1013m 3,

210. CxkonbKO aTOMOB COJIepkKaT ra3bl Maccou millT kaxawlid: 1) remuit; 2)
YIJIEPOL.

211. OmnpenenuTh BHYTPEHHIO 3HEPrut0 U BOJOPO/Ia, a TAKKE CPell-
HIOI0 KUHETUYECKYI0 SHEPruto <| > MOJIEKYJIbl 3TOTO ra3a Mpu TeMreparype
TT300K, ecnu konuuecTBO BemecTsa [ 13Toro rasa paBHo 0,5MoJ1b.

212. OmnpenenuTh CyMMapHyIl0  KUHETHYECKYHO  BHepruo  E,
MOCTYNAaTEIBHOTO JBUKEHUSI BCEX MOJEKYJ ra3a HaXOISIIErocs U COCYJIe
BMECTUMOCTBIO V113 11 o naBineHueM p (KPK)

213. KommuectBo BemectBa renuss | [J1,5Momb, Temmeparypa
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TUJ120K. Omnpenenutb CyMMapHyI0  KHHETHYECKYIO  AHEprutro  FEy
NOCTYIATEIbHOI0 ABMKEHHUS BCEX MOJIEKYJI 3TOIO rasa.

214. Monspnas BHyTpeHHss dHeprus Uy, HEKOTOPOro JBYXaTOMHOI'O
raza paBHa 6,02kxJlx/Monb. OnpenenuTs KHHETHUECKYI0 JHEPTUui0 < x>
BpaIaTeIbHOIO JBH)KEHHS OJHOW MOJEKyJbl 3TOro rasa. l'a3 cuurarh
UJeaJIbHBIM.

215. OmnpenenuTh CpPEOHIO KHHETHYECKYIO 3HEpruro < > OoJHOMU
MOJIEKYJIbI BOJISTHOTO Tlapa npu temmepatype 77500K.

216. OmnpenenuTh CPEeNHIO KBAaAPaTUYHYH) CKOPOCTh <€l gp™> MOJEKYJIBI

ra3a, 3aKJIFOYEHHOT'O B COCYJl BMECTUMOCTBIO V(211 oA aBieHneM
pl[R200kIIa. Macca raza m [0,3r.

217. Bomopon Haxomutrcs mpu temneparype 7 [B00K. Haitu
CPEIHIOI0 KHHETHYECKYIO 3Hepruto <L,> BpaliaTeabHOTO JIBWKECHUS OJIHON
MOJIEKYJIbI, & TAKXKE ATOTO ra3a CYMMapHYH KHHETHUUECKYIO SHEPTUI0 FE\ Bcex
MOJIEKYJI 3TOTO ra3a; KOJIMYECTBO BeUIecTBa Boopoaa 0,5Molb.

218. Ilpu xakoil TemmepaType cpenHsas KMuHeThndeckas sHeprusa <l >
MOCTYNAaTEIbHOTO JBHKEHUSI MOJIEKYJIbI ra3a paBHa 4,14102! JIx?

219. B a3zote B3BEUIEHBI MEIbYalINE NBUIMHKH, KOTOPBIE JBHKYTCS
TaK, Kak eciii Obl OHU OBLIM OYEHb KPYMHBIMH MOJIEKyJaMHu. Macca Kaxoiu
neTMHKKM paBHa 6 10°r. T'a3 Haxomutcs mpm Ttemreparype 711400K.
Omnpenenanth CpeaHHE KBaapaTHUHble CKOpocTH <l,>, a Takke cpemHue
KMHETHUYECKHE OJHEPTruu <[ljoer™> TMOCTYNATENBHOTO JBWXKEHHS a3oTa U
NBUTMHKHU.

220. OmnpenenuTh CPEIHIOI KMHETUYECKYIO SHEPTUI0 <Lljoer™> MOCTY-
MaTeIbHOTO JBIKEHUS U <[y)> BpAIIATEIIbHOTO JIBUYKEHUS MOJIEKYJIbI

azota npu Ttemmeparype 711300K. Omnpeaenuth Takke MOJTHYIO
KHHETUYECKYIO SHEPIUIO E\ MOJEKYJIbI PU TE€X K€ YCIOBUSX.

221. KakuM noipkeH ObITh HAaMMEHBIINN 00beM V OajioHa BMEMIAO-
miero maccy mll6,4kr KUCIOpoJia, €Clii €ro CTEHKH IpU TeMIlepaType
¢t20°C BbizepkuBatoT gasienue p 15,7MlIa.

222. B Gamrone Haxomuiaoch Macca mill0 Kr rasa mnpu JaBICHUH
pi110MIIa. Kakyto maccy Am rasa B3siu U3 OajuIOHa, €CJIM JaBJICHUE CTAJIO
paBHBIM p,=2,5MIIa? TemnepaTypy rasa cuuTath MOCTOSHHOM.

223. Haiitu m BO311yXa, 3aMOJHSIONIETO ayAUTOPUIO BBICOTOM /[ 15M
u miomaaso nona S1200m2. [JaBnenue Bo3ayxa pl100klla. Temnepartypa
nometenus ¢[17°C. MonsipHas macca Bo3ayxa M 0,029kr/Monb.

224. Kakoe koiuuecTBa v raza Haxoautcs B Oosone MI10M® mpwm
nasyienuu p96klla u remneparype ¢ 17°C?

225. B GainmoHe BMECTUMOCTBIO 15 71 HAXOAUTCS a30T MO/ JaBICHUEM
100 klIla mpm temmneparype #=27°C. llocime Ttakoro kKak u3 OaioHa
BBIITYCTUJIM a30T Maccoil 14r, temmepaTypa ra3za crtaio paBHou # 17°C.
Omnpenenute AaBICHUE a30Ta, OCTABIIETOCS B OaJJIOHE.
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226. B cocyne Bmectumocthio M10,3m mpu Temneparype f1290K
HAXOJUTCS HEKOTOPHBIN Ta3. Ha ckoJIbko MOHU3UTCS J1aBlIEHUE Ta3a B COCY/E,

€CJIM W3 HEro U3-3a YT€UKHU BBIMAECT N 1019 MOJIEKYJI?

227. ]JlaBrneHue BO3/AyXa BHYTPU IUIOTHO 3aKyHNOPEHHON OYTHUIKU
1179C 6b110 p1 TOOKITa. ITpu HarpeBanuu OYTHUIKK IMpoOKa BbuteTena. J{o
KaKoW TeMmrmeparypbl ¢) Harpenu OyTBUIKY, €CIH H3BECTHO, YTO MPOOKa

BBUIETENA IPU IaBJICHUU BO3ayxa B OyThuike p2 [130kI1a?
228. Macca m[]12r raza 3anumaer oobem V114 nipu Temmeparype

t1179C. Tlocse HarpeBaHus Ta3a MPH MOCTOSHHOM JIABJICHUU €TO IIOTHOCTh

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

229. bamnon V021 comepXUAT yriaekucablil ra3. JlaBieHue p rasa
paBHo 1MIla, remnepatypa 71300K. Onpenenuts Maccy m rasa B OaJIOHE.

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

231. B cocyne 1 obobemom VI[Bn HaxoauTcs Ta3 IOJ JIaBIICHHEM
p10,2MIIa. B cocyne 2 o0vemoMm V [4n HaxomauTcss TO ke Ta3 IO
nasieHueM p,[0,1MIIa. Temnepatypsl raza B 000uX cocyAax OJWHAKOBBHI.
[Tox xkakuM maBieHWEM p OyeT HAXOIUTHCS Ta3, €CIIM COCNUHUTH COCYIIBI C
TpYOKOH.

232. bamnon BmectuMOCTbiO V112051 COIEPKUT CMECh BOAOpOAA U
azota npu Ttemmeparype 290K u naBnenum 1MIla. Onpenenure Mmaccy
BOJIOpO/Ia, €CJIM Macca cMecHu paBHa 150r.

233. B 3akpeITOM cocyAe BMECTUMOCTBbIO 2071 HaXOOUTCA BOILOPOX
Maccoil 6r um remuid Maccoil 12r. Ompenenurte:l)naBienue; 2)MOJSAPHYIO
Maccy ra3oBoil CMecH B cocye, eciu temreparypa cmecu 71300K.

234. Opun OGamnoH oO6bemoMm V[J10m comepX UT KHUCIOPOI TOJ
nasiaeHueM p; U 1,5MIla, npyroit 6amion oobemom V'L 2211 cogepKuT azor
noj nasieHueM p, 0,6MIla. Korjga 6amionbl coeiMHUIN MEXIy coOol, o0a
raza CMelaiuch, 00pa3oBaB OJIHOPOJHYIO cMeCh (0€3 N3MEHEHHUS
Temreparypsl). Halitn napuuanbHeie naBieHuss [] | ¥ p[] , 000MX ra3oB B

p
CMCCH U ITIOJIHOC NAaBJICHHUC p CMCCH.

235. Cmecp Bomopoma u azora oOwmed wmaccod m[1290r npu
temreparype 7=600K u nmaBnenun plL2,46Mlla 3anumaer oOvem VJ30m.
Omnpenenuts Maccy m; BOJOPOAA U Maccy mi; a30Ta.

236. B Oamnmonax oO0wem V) [20m u V, [44n copepxutcs Tas.
HaBnenne B mepBom Oamione pi[12,4Mlla, Bo BTOpoM — poll1,6MIla.
Onpenenuts oOIee AaBICHWE p W TapHUAIbHBIE Pl W pll, TMOCHEe
coelMHEeHHEe 0aJIOHOB, €CJIM TEMIIEpaTypa ra3a OCTaIoCh MPEKHEH.

237. B cocyne ¢ oovemom V[0,01M3 comepkurcs cMech Ta3oB —
azora Maccod m;Ll7 r m Boaopoja maccoul m,[Jlr — mpu Temmeparype
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7=280K. Onpenenurs AaBJICHUE p CMECH 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 1aBj€HUE p CMECH B COCY/IE.

239. B cocyne Haxomarcs macca milll4r azora m macca mi19r
Bojgopona mnpu temneparype ¢ [0°C wu naBnenunm 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. Halitu mmoTtHOCTh [CMecu mpu Ttemmeparype ¢ [27°C wu
nasyienuu pl15011a.

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

[10,3HM.

242, bamnon BmectuMoCTbio V[10n comepkUT BOAOPOJ MAcCCOH
mUlr. OnpeaenuTs CpeAHIO JUIMHY CBOOOJHOrO Xoja mnpobera < [ >
MOJICKYJIBI.

243. OmnpenenuTh IUIOTHOCTH - Pa3peKeHHOro BOJOPOJA, ECIH
CpenmHsis ITMHa CBOOOIHOTO Tipobera < / > mMoJieKys paBHa 1cwM.

244. KakoBa cpenHsis apudmernyeckas CcKOpocTbh <[> MolieKys
KHCJIOPO/Ia TP HOPMAJBHBIX YCJIOBHUSIX; €CJIM HM3BECTHO, 4YTO CpEIHEEe
3HaueHue CcBOOOAHOro mnpobera < [/ > MOJIEKYJIbI KHUCIOpOAAa MpPHU ITUX
ycaoBusix paBHo 100HM.

245. Haittm cpenHioo JUIMHY CBOOOJHOTO Xoja mpobera < [ >
MOJIEKYJI a30Ta B cocyzie oobeMoM V(31. Maccarazam [0,5kr.

246. OmnpenenuTh CPETHION MPOJOHKUTEIBHOCTh €/ > CBOOOJIHOTO
npoOera MoJieKyn Bo3nyxa npu temmeparype [ 27°C u nasnenun pl0,5kI]a.
JuameTp MOJEKYJ BOJOPOJa MPUHATH paBHBIM (,28HM.

247. Haiitu cpenHoo0 JIMHY cBOOOAHOTO Tpodera < [ > MOJEKYI
yraekucioro rasa npu temmeparype £1100 °C u nmaBnenuem pll13,311a.
JuameTtp Mosekyn yraekucioro raza [l [10,32aMm.

248. Haiitu cpeiHIO0 IJIMHY CBOOOAHOTO IIpodera < / > MOJIeKyJ BO-
nopona rpu gasinennu pl0,111a u remneparype 7 100K.

249, Haiitu cpeaHOl0 MPOAOIKUTEILHOCTh < T > CBOOOJHOIO
npobera MoyieKyn Kuciaopoja mpu Ttemneparype 111250K u naBneHue
p100ITa.

250. Haiitu cpegHee 4ucio CTOJIKHOBEHUM < z > B €IUHUILY BPEMEHHU
MOJIEKYJ YTJIEKHCIIoro raza npu temneparype £1100°C, ecnu cpenHss AjiMHa
cB0oOOoHOTO TIpodera 870MKM.

251. OnpenenuTh KOTUYSCTBO TEIIOTH (), KOTOPBIE HAJ0 COOOIIUTH
Kucioponxy oobemom VIIS0m mpu €ro M30XOpHOM HArpeBaHHWH, YTOOBI
JaBJIeHHE ra3a noBbicuiochk Ha A pl0,5MI1a?

252. Ilpym M30TEpMHUYECKOM PACIIMPEHUM a30Ta IPU TEMIEpaType
T7=280K o06neM ero yBenuuuiics B JiBa pasza. Onpenenuts: 1)COBEpIICHHYIO
U paclIMpeHH ra3a padory A; 2) usmenenue AU BHYTpeHHEN dHEpPTruu; 3)
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KOJIMYECTBO TEIJIOTHI (J, mojiydeHHoe ra3oM. Macca azora m [ 0,2kr.

253. Kucnopon wmaccoit m[1200r 3anumaer oO6wvem FV10J100n u
Haxoautcs noj nasieHueM p1200kIla. IIpu nHarpeBanuu rasz pacuupsiercs
IIpU TIOCTOSIHHOM JaBjeHuu 10 oObema J79[BO00m, a 3aremM ero JaBlICHHE
Bo3pociao a0 p2 [300klla mpu HemsmeHHOM oOBeme. Haiitm m3MeHeHUs
BHYTpeHHeM 3Heprun AU rasza, COBEpILEHHYIO ra3oM padoTy 4 u Temioty O,

nepenannyto razy. Iloctpouts rpaduxk npouecca.

254. O6weM Bosopoja npu u3orepmudeckoM pacmupennn (11300K)
yBenuumica B n =3 pasza. Onpenenuts paboTy A, COBEpPLIEHHYIO Ia3oM, U
TemioTy (J, NOJIy4eHHYIO Ipu 3ToM. Macca m Bogopoaa pasua 200r.

255. A3ot Maccoit m [ 0,1kr 661 H300apHO HArpeT OT TeMIepaTyphbl
T1[200K no temmepatypsl 7>[400K. Onpenenuts paboty A, COBEPILICHHYIO
ra3oM, MOJy4YeHHYI0 UM Termnoty O um usMeHeHus: AU BHYTPEHHEN SHEPIUU
azoTa.

256. Bo ckoibKO pa3 yBeIMYWICS 00bEM BOJIOPOJA, COJEp KAIIUN
KOJIM4ecTBO BeniecTa V. 0,4M0MIb MpU U30TEPMUYECKOM PACHIMPEHUH, €CIIH
Ipyd ATOM Ta3 MNOJy4duT KoJuuecTBO TermnoTel (O=800/x. Temmneparypa
Bosioposia T11300K.

257. Kakas pabGota A coBepmiaeTcss TNpU  HU30TEPMUUYECKOM
pacimMpeHre BoAopojia maccou ml5r, B3aToro mpu temieparype 711290K,
eciii 00beM rasza yBenuuuics B 3 paza?

258. Kakas nons W, — KOIMYECTBO TEIUIOTHI (J, MPOBOJMMOIO K
UJeaIbHOMY JABYXaTOMHOMY ra3y IpH U300apHOM IpoILIecce, pacXoyeTcs Ha
yBenuuenue AU BHyTpeHHEW SHEpPruu ra3a u kakas nons W, — Ha pabory A
pacimupeHus?

259. Omnpenenutb padoTy A, KOTOPYIO COBEpIIAET a30T, €CIU €My
OpU TMOCTOSIHHBIM JAaBJICHUU COOOIIUTHh KOJIM4ecTBO TerioThl (J121k]Ix.
Haiitu Taxxe nusmenenne AU BHYTPEHHEN SHEPTUHU rasa.

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

u Temnepatype t110°C. ITocne HarpeBanus mpu pCONSt ra3 3apsn o6vem
V101, Haiitn konudgecTBo TemnoTsl (, MOMYYEHHOE Ta3oM, nu3MeHenne A U
BHYTPEHHEW SHEpruu Tra3za u paboTy A, COBEpIICHHYIO Ta30M Mpu
pacIIMpEeHUN.

261. B pesynapTaTe KpyroBoro Ipoliecca ra3 COBEpIIUT paboTy
A=1]Ix ®w mepemas OXJAJUTEIIO KOIUYECTBO TemiaoTel (> [14,2]k.
OnpenenuTs K.IL.J. 1 LUKIIA.

262. Cosepuiast 3aMKHYTBIM IPOLIECC, a3 MOJYYWI OT HarpeBaTess
koirdecTBO TeroThl QM4k]JIx. OnpenenuTs paboTy A raza npu MpoTeKaHUs
IIUKJIa, €CJIM er0 TepMUYecKkuit K.m.j. 1.

263. VnpeanvHblii Ta3 coBepmun 1uka Kapao, 2/3  koimuecTBo
TEIIOThl ()1, TIOJIYYEHHOrO W3 HarpeBaTess, OTHAeT OXJIaAUTEINIO.
Temneparypa 7> oxnaautens paBHa 280K. Omnpenenuts Temmneparypy 7,
HarpeBaTersl.
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264. Vpeanvublii Ta3 coBepmiwy 1ukia Kapno. Temnepatypa 77

HarpeBaresis B YEThIpE pasa BBINIEC TeMmIepaTypbl oxyanurtensi. Kakyrwo 050
W KOJIMYECTBO TEIUJIOTHI, MOJIYUYEHHOTO 3a OJWH LUK OT HarpeBarels, ras
OTJAeT OXJIQAUTEIIO?

265. UneanpHas TerwioBasl MailivHa, padoTtatomas mo uukiay Kapo,
3a IUKJI TOJy4YaeT OT HarpeBaTeNss KOaudecTBO TerioThl 112,512k ][x.

Temneparypa Harpesarens 1) (400K, Temmeparypa  XOJOJHIbHHKA
7,[300K. Haiitu paboTy A, COBEpUIEHHYI0 MalIMHOW 3a OJWH LHUKI U
KOJIMYECTBO TEIJIOTHI (0>, OT/IABAEMOE XOJOJAWIbHUKY 32 OJIUH ITUKJL.

266. MneanpHas TersoBas MamuHa padotaer no nukiy Kapho. Ipu
3ToM 80%KOIMYECTBO TEIUIOTHI, MOJIy4aeMOE€ OT HarpeBaTens, MepeaacTcs
XOJIOAWJIbHUKY. MalimHa nojydaeT OT HarpeBaTelsisi KOJWYECTBO TEIUIOTHI
0,=6,28x/Ix. Haiitu k.m.a. n uukia u padboty A4, coBepliaeMylo 3a OJIUH
IUKIL

267. B nukne KapHO ra3 momydumsli OT HArpeBaresss TEIUIOTY
0:15001x u coBepmun padory 4 [100/[x. Temmeparypa HarpeBaress
T11400K. OrfpencryusreemnepaTypy

268. Tl'a3, cosepmatromuidi w1uka KapHo, Tmojydaer TeEIUIOTY
O\U 84kJlx. Ompenenuts pabory A Taza, ecid Temmeparypa 1)
TEIJIOOTAATUYMKA B TPU pasa BbILIE TEMIEPATYPHI 1> TEIIIONPUEMHHUKA.

269. Bo ckonpko pa3 yBenuuutcs K.l nmukia KapHo mnpu
MOBBIIIICHUHM TeMIlepatypbl Temnootaaranka oT 71 380K mo 7\0J560K.
Temneparypa Termonpuemuuka 7>280K.

270. Omnpenenuts paboTy A, HM30TEPMHUUYSCKOTO CXKATHS Trasa,
coBepmiatoiiero 1ukia Kapho, k.m.j. koroporal0,4, ecau pabota u3zoTep-
MHU4YecKoro pacuupenus 4,8J1x.

271. Kakyro paboTy A Hag0 COBEPIIUTH, YTOOBI, BBIIYBasi MbUIbHBIN
My3bIpb, YBEIWYUTH ero nuamerp oT di lem no dill1ecm? Cuurtats mporecc
U30TEPMHUYECKUM.

272. Bo3ayuiHbli My3bIpeK JuaMeTpoM d[2MKM HaXOAUTCS B BOJE Y
caMoii ee moBepxHOCTU. OnpeaenuTs IWIOTHOCTh [ BO3AyXa B Iy3bIPHKE,
€CIM BO3yX HaJ MOBEPXHOCTHIO BOJBl HAXOAMUTCS IMPU HOPMAaIbHBIX
YCIIOBHUSIX.

273. Ha CKOJIBKO [aBJI€HHE p BO3AYyXa BHYTPU MBUIBHOTO ITy3bIPS
Oonble aTMOC(EepHOTO NABICHUS p,, €CIU JUAMETP MBUIBHOTO MY3BIPS
d[Smm?

274. TnunepuH TOAHSUICS B KamWUIIPHOM TpyOKe Ha BBICOTY
A} 20MM. Onpenennth MOBEPXHOCTHOE HATSKGHWE - TIIMIEPHHA, €CIH
nuameTp d kaHana TpyOku paBeH 1MM.

275. Boma 1o KamisiM  BBITEKAaeT M3 BEPTHKAIBHOM TpYyOKH
BHYTPEHHHUM paguycom r [IMmm. Haiitn paguyc R xarumm B MOMEHT OTpBIBA.
Kammto cuurate cepuueckoid. /[namerp mIEWKH Karmiid B MOMEHT OTphIBa
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CUMTATh PAaBHBIM BHYTPEHHEMY JIMAMETPY TPYOKH.

276. Ha ckoibKO Harpeercs Kamig PTYTH, NOJYyYEHHAsl OT CIUSHHS
IBYX Kanenb » [Mm kaxnasn?

277. Kakyro paboTy NpOTHB CHJI MMOBEPXHOCTHOIO HATSLKEHHS HAJO
COBEPILIUTh, YTOOBI BBIA(PYTh MBUIbHBIA My3bIph JuUaMeTpoM d[14cm?
[ToBepxHOCTHOE HaTsKEeHHE MbUTbHOTO My3bIpst 0,043H/M.

278. B cocyn ¢ pTyThIO OMYIIEH OTKPBITHIA KaWUIAP, BHYTPEHHUI
nuamerp kotoporo d[Bmm. Pa3HOCTh ypoBHEH pTyTM B cocyle H B
kamursipe il 3,7mm. Haiitu paguyc KpuBU3HBI R MEHUCKA B KaWJLUISIPE.

279. Ha xakyio BBICOTY TMOAHUMAETCs OEH30J B KalmWIpE,
BHYTpPEHHUI 1uameTp Kotoporo d1mm? CMauMBaHUE CUUTATD [TOJIHBIM.

280. Kamwuisip, BHyTpEeHHUH paguyc Kotoporo #10,5MM, ONyIIeH B
XKUAKOCTh. ONpenenuTb Maccy KMJIKOCTH, TIOIHABIIEHCS B KaWLISAPE, €CIU
€ro MOBEPXHOCTHOE HaTsKeHHue paBHO 60MH/M.

5. Kputepuu ouneHKH pacyeTHO-rpadguyeckoii padoTbl u
THUIOBBIE OLIMOKH IPH ee BHINOJTHEHHH.

Kputepun onieHku pacueTHO-rpadudecKoi paboThI:

- OLEHKa «3aYTEHO» BBICTABIIAETCA OOydYaromemycss B TOM cClydae,
€CJIM BCE 3aJa4M PELICHBI, K 3a/1a4aM [TPUBEJECHBI I0SCHEHHUS;

- OLIEHKAa «HE 3auTE€HO» CTaBUTCSA B TOM CIlydyae, €CJIM Kakas-Tu0o
3ajjlaya OTCYTCTBYET WJIM NPUBEIECHbI HEJOCTATOYHBIEC MOSICHEHUS K PEIICHUIO
3aJlayu.

[Ipyn BBINOJSHEHUH pacyeTHO-Trpaduueckoil paboThl MO (PU3MKE YACTO
BCTPEYAIOTCS CIEAYIOIINUE OIIHOKHU:

1. He coGmronensl npaBuia opopMiieHUs pacueTHO-IpaduyecKoil pabOThI.

2. He BblgepkaHa CTPyKTypa pacueTHO-Tpauyeckoi  paboThI
(oTcyTcTBYeT OMOMMOTrpaUUECKUil CIIMCOK, TEOPETUUECKAsl YacTh K 3aJa4e U T.
I.).

3. He yxa3zanbl eqUHUIBI U3MEPEHUS TTOJYUYECHHBIX PE3YyJIbTaTOB.

4. B 3amaue OTCYTCTBYIOT BBIBOJbI MJIM COAECPKUMOE BBIBOJOB K 3a/1aye
HEKOHCTPYKTHUBHBI.

5. OrcytcTBUE TOTOBHOCTH oOy4aronierocs OTBEYaTh Ha
TEOPETUYECKHE BOMPOCHI, SBIISIONIMECS OCHOBOM /ISl pEIICHUS 3aJauH.

6. 3amaHMe Ha pacueTHO-rpadUyecKyr0 pabdoTy BBIMIOJHEHO HE IO
CBOEMY BapHaHTY.

6. PexomeHayemasi JJuTepaTypa
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OcHoBHas nUTEpaTypa

MCX&HI/IKa, MOJICKYJIAIpHAA (1)1/131/11(3 U OCHOBBI TCPMOJWHAMMUKH : yLIC6HO€ rmocooue

JUTSL BBITIOJTHEHUS J1abopaTopHbIX padoT / B. A. Annpees [u ap.] ; mox pen. B. B.
Camapuna. - Uebokcapsr : UIMU () MI'OY, 2010.

OnTrka u KBaHTOBas Gu3MKa : yaeOHOe mocoOure AJisi BRIIOTHEHUS JIa0OpaTOPHBIX
pabotr / B. A. Auapees [u np.] ; moxa pea. C. M. Kazakosa. - Ue6okcapsi : UTIU ()
MI'OVY, 2010.

CamapuH, B. B. AtoMHas u siaepHas ¢pusuka : yue0. TocoOHue IS BBITTOJTHCHHUS
naboparopHbix padot / B. B. Camapus. - Uebokcaps : UITU (p) MI'OVY, 2012.

Tpodumosa, T. 1. Kypc ¢duszuku [Teker] : yue6. nocodbue nms By3oB / T. U.
Tpodumosa. - 14-e uza., crep. - M. : Akanemus, 2007. - 559 c.

Hemuauenko B. . ®usnka [DnexkTpoHHslil pecypc] : yueonuk / B.U. JlemuaueHko,
N.B. Jlemuguenko. — 6-¢ uzn., nepepad. u gon. — M. : UHOPA-M, 2016. — 581 c.
- PexxuMm nmoctyna : http://znanium.com/bookread2.php?book=469821

JlonoiHUTENbHAS TUTEpaTypa
Yepros, A. I'. 3amaunuk no ¢pusuke : yueoHoe nocooue / A. I'. Ueprtos, A. A.

BopoOneB. - 5-¢ u3n., nepepad. u jgomn. - M. : Beicir. mk., 1988.

Tpodumosa, T. . CoopHuUK 3a7a4 110 Kypcy HU3UKU C PEIICHUSIMH : Y4eOHOE
noco6ue s By3oB / T. U. Tpodumosa, 3. I'. [1aBnosa. - 7-e uza., crepeoturr. - M. :
Brrcmr. mk., 2006.

Xapy#nsik B. I'. Kypc ¢usuku [DnektponHslil pecypc] : yued. mocodue / B.I'.
Xaspynsik. - M.: HULl UHOPA-M, 2014. - 400 c. - Pexum noctyna :
http://znanium.com/catalog.php?bookinfo=375844

Ilepnonuka

Hayka u )Ku3Hb[DneKTpoHHBIN pecypc] :HayUYHO-TIOMYJISIPHBIN )KypHAaJ / TJ1. pe/l.
JIozoBckas E.JI. — M.: Hayka u xwu3nb, 2018. — Pexxum goctyna:
https://biblioclub.ru/index.php?page=journal red&;jid=430673

Bectauk BI'Y. Cepus 1. ®uzuka. Marematuka. Mudopmarrka [DaeKTpOHHBIN
pecypc] :Hay4YHO-TEOpEeTUUYECKUM KypHas / benmopycckuii rocy1apcTBEHHBIN

26



yHUBepcUTeT. - Pexxum fgocrymna: https://e.lanbook.com/journal/2495#journal name

7. Ilepedyennb pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHUKAIIMOHHON CETH
«HTEepHEeT», HEO0OX0AMMBIX JJis Hanucanus PI'P

1. TIpodeccuonanbhas 6a3a TaHHBIX U
WH(OPMAIMOHHO-CIIPABOYHBIE CHCTEMBI

HNudpopmanus o npaBe cOOCTBEHHOCTH
(pEKBH3UTHI JOTOBOPA)

Acconmanus nHXeHepHoro oopazoBanus Poccun
http://www.ac-raee.ru/

CoBepiiieHCTBOBaHUE 00pa30BaHUs U
HH)I(CHepHOfI NCATCIIBHOCTHU BO BCEX UX
NPOSIBIICHUSX, OTHOCSIIIUXCS K y4eOHOMY,
HAaYyYHOMY U TCXHOJIOTHYCCKOMY
HAIPaBJICHUSAM, BKIIFOYAsl IPOIECCHI
npenoaaBaHusd, KOHCYJIbTUPOBAaHUA,
UCCIIeIOBaHMs, pa3paOb0TKH MHKCHEPHBIX
peLICHUi, BKITFOYast He(pTEra3oByk0 OTPacib,
TpaHcepa TEXHOJIOTHIA, OKa3aHHUs IIIUPOKOTO
CHEKTpa 00pa30BaTENIbHbBIX YCIIYT,
obOecrnieucHUs CBs3CH ¢ 00IIECTBEHHOCThIO,
ITPOU3BOJCTBOM, HAYKOW W MHTETPALIMH B
MEKIyHapOJIHOE Hay4YHO-00pa30oBaTeIbHOE
MPOCTPAHCTBO.

CBOOOHBIN TOCTYII

HayuHas dJIeKTpoHHas 6ubnuoreka Elibrary
http://elibrary.ru/

Hayunas snekTponHas 6ubimoreka
eLIBRARY.RU - 310 KpynHenmmii
poccuiickuii nHPOPMaITHOHHO-
aHAJTMTUYECKHIA TOPTaJ B 00J1aCTH HAYKHU,
TEXHOJIOTHH, MEJUIIMHBI 1 00pa30BaHus,
coJiepKauii peeparthl U MOJHBIE TEKCThI
Oomee 26 MJTH HAyYHBIX CTaTel U
myOJMKaIuii, B TOM YKCIIE SIEKTPOHHBIS
Bepcuu 6oiee 5600 poCcCUIUCKUX HAYIHO-
TEXHUYECKUX JKYPHAJIOB, U3 KOTOPBIX OoJjee
4800 »ypHaIOB B OTKPBITOM JOCTYTIE
CBOOOIHBIN TOCTYII

®enepanbHblid optan «Poccuiickoe
o0OpazoBaHue» [ DJIEKTPOHHBIN
pecypc] — http://www.edu.ru

®enepanbHbii opTan «Poccuiickoe
00pa3oBaHNE» — YHUKAIBHBI HHTEPHET-
pecypc B chepe oOpa3oBaHuUs U HAYKH.
EsxemHeBHO mMyOJIMKYET caMble aKTyalbHbIC
HOBOCTH, aHOHCHI COOBITHIA,
nH(GOPMAIIMOHHBIE MAaTSPUATBI JIJIS
IIMPOKOTO KpyTa ynuTaresnei. ExxeHenenbHO
Ha MOpTaJie Pa3MEIIAl0TCs SKCKITIO3UBHBIE
MaTepHalbl, HHTEPBBIO C BEAYIIIUMHU
CTELUAINCTAMH — [I€AaroraMH,
TMICHXOJIOTAMH, YYCHBIMH, PEITOPTAKU H
aHAJTMTUYECKUE CTAThU.

YuTaTenu moyryyaroT JOCTYI K HOPMATUBHO-
paBoBoOi 06a3e ceprl 00pazoBaHus, OHU
MOTYT TIOJIb30BaThCSI CAMBIMU PA3JTUYHBIMU
MIOJIC3HBIMU CEPBUCAMHU — TAKUMH, KaK
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1. IIpodeccuonanpHas 6a3a 1aHHBIX U Wndopmanus o npaBe COOCTBEHHOCTH
HH(OPMaLIMOHHO-CIIPABOYHBIE CUCTEMBbI (peKBHU3UTHI AOTOBOPA)

OHHaﬁH-TQCTHpOBaHHC, OIIPOCHI ITO
AKTYAJIbHBIM TEMAM U T.[.
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INPUJIOKEHHUE 1
MHUHUCTEPCTBO HAYKH U BBICIIIEIO OFPA30BAHMSI POCCUMCKOM ®EJIEPALIUA
OEJEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEKJIEHUE
BBICIIEI'O OBPA3OBAHUMS
«MOCKOBCKHUM MOJATEXHAYECKUA YHUBEPCUTET»
YEBOKCAPCKHA HHCTUTYT (PHUJIMAJT) MOCKOBCKOI'O IMNOJATEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UnpopManMOHHBIX TEXHOJOTHA, 3JIEKTPOIHEPIreTHKH U CHCTEM
YIpABJICHUSA

PACUHETHO-I' PAOHNYECKAS PABOTA
no apucuumianae «PU3UKA»

HawnmenoBanue TeMbl

BeimonHwn: ctygeHTr  Kypcea
3a0YHOI0 OTIEIEHUS
10 HAMPABJIECHUIO

O.1.0.

HayuHb1i1 pyKOBOAUTENS:

JOJDKHOCTB, 3BAHUC

O.N.0.

Ouenka

Hata «_ » 2020r.

Yebdokcapsr 2020
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1. TABJIMIBI ®U3NYECKNX BEJIMYMH

Tabmama 1

Ocnoenvle puzuueckue nocmosanHle (OKpyieHHble 3HAYeHU)

HopmainsHoe yckopeHue cBOOOHOTO MaAeHUs

FpaBI/ITaHI/IOHHaSI IIOCTOAHHAaA

9,81 m/c?
6,6701 10-11,2/(xr[] ¢)

[Tocrossunast ABoraapo

6,020 10,

MOJ'IHpHaSI rasoBasd IOCTOAHHAas

8,31 JIx/(mons ] K)

CranmapTHbIi 00beM”

22,400 107 m* /Mo

IToctosinHas bonbiiMana

»5‘ wkz Qe

1,380 107 /K

* MousipHbIil 00beM HJ1eaJIbHOTO ra3a MPH HOPMAJIbHBIX YCIOBUSX.

Tabmuna 2
Hekomopble acmpoHomuuecKue seiuiunsvl
HaumenoBanue . HILH(E'H{(\)BOC 3HAYCHUE
Pamnyc 3emin Y
Macca 3emnu = ’yf - fUz4 KT
CpemHsst IUIOTHOCTh 3eMJIH 2,02 TUS /3
Pamnyc Connna 0,950 IUSM
Macca ConHna 1,981 105, -
Cpennss miorHocts Connia LA1U 103 gp/n?
Panuyc JIyHbl 1,741 104 M
Macca Jlynst 7,330 10,5,
Paccrosiaue ot nentpa 3emin 10 nenrpa Connua 1,490 104,
Paccrosiaue ot ueHTpa 3emin 10 neHtpa JIyHsl 3,840 105,
ITepuon obpamienus JIyHsl BOKpyr 3emin 27,3 cyr. 02,360 106 .
Tabmmma 3
Ilnomunocmov meepovix men
Teepnoe teno IL0THOCTB, KI/M? Teepnoe teno [notHOCTS, KI/M?
AnoMuHHT 27017 105 Meb 8,931 103
Bapuii 3,500 103 Huxens 8,9000 103
Baunasuii 6,0200 103 CauHel 11,30 103
BucMyT 9,801 103 Cepebpo 10,500 10°
Keneso 7,880 103 le3mit 1,900 103
Jlutuit 0,530 103 Hunk 7,150 103
Tabanma 4
Ilnomnocme scuoxocmeii
Kunkoctb ITnoTHOCTB, KI/M Kuakoctb ITnoTHOCTD, KI/M>
Benzou 0,881 103 Kepocun 0,8077 103
Bona 1,000 103 PTYTB 13,60 103
[ nunepus 1,260 103 Cepoyriepon 1,260 103
KactopoBoe macio 0,900 103 Crmpt 0,800 103
Tabnuma 5

Ilhomnocme 2az06 (npu HOPMAIBLHBIX YC108USAX)

T'a3

ITnorHoCTS, KI/M’

T'a3

ITnoTHOCTB, KI/M’

A3soT

1,25

Boznyx

1,29




Apron 1,78 INenmi 0,18
Bonopon 0,09 Kucnopon 1,43
Tabmma 6
Koaghdpuyuenm nosepxnocmnozo namsacenus
Kunkocts Koadpdpumment, MH/m Kunxocts Koaddumment, MmH/m
benzon 30 MEInbHas TJICHKA 40
Bona 72 PryTh 500
I'nunepun 62 Cnupt 22
Tabmmna 7
Ihpexmusnvtit ouamemp moJiexyvl
I'as Juametp, HM T'as Z[I/IaMeTp,|HM
A3zot 0,30 Bozayx 0,27
Apron 0,35 I'enuit 0,19
Bonopon 0,23 Kucnopon 0,27
Tabmmma 8

OmnocumenvHnvle amomuvle maccovl (OKpy2ieHHvle 3Hauenus) Ar
3JIEMEHTOB MEePUOANYECKON CHCTEeMBbI

OneMeHT CumBon Ar DnemMeHT CumBon Ar
Aot N 14 Mapranen Mn 55
AroMuHAN Al 27 Mens Cu 64
Apron Ar 40 Monubnex Mo 96
Bbapuit Ba 137 Harpuii Na 23
Banannit \Y 60 Heon Ne 20
Bopopon H 1 Huxkenp Ni 59
Bonbsdpam W 184 OnoBo Sn 119
[Nenuii He 4 [Tnatuna Pt 195
Kenezo Fe 56 PryTh Hg 201
30J510TO Au 197 Cepa S 32
Kanuit K 39 Cepebpo Ag 108
Kanbumit Ca 40 Yrnepon C 12
Kucnopon O 16 Ypaun U 238
Maruuii Mg 24 Xiop Cl 35
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JIUCT JOIIOJIHEHUI 1 U3MEHEHUI
paboueil mporpaMMbl AUCIUTIITAHBI

Pabouast mporpaMMa JUCHUIUIMHBI PACCMOTpPEHA, 00CykAeHa U 0A00peHa J1J1sl UCIIOJIHEHHUS
B 2021-2022 yueOGHOM roay Ha 3acefanHuu kadeapsl, mpoTokoda Ne 10 ot «10» ampens
2021 1.

BHecensl 1onoJIHEHUS U U3MEHEHHUS B YacTHU AKTYAJIU3AUHN JIMTIICH3UOHHOI'O

IporpaMmMHOIO 06€CH€‘{6HI/IG, HCITI0JB3YEMOC TIPU OCYINICCTBJICHUUN 06[2330B3TCHBHOFO
IIPOIICCCa 110 JTAHHOM JUCHUIIIINHEBIL, a TaK K€ COBPCMCHHBIX H[!OghCCCHOHEUIBHI)IX 0a3
JaHHBIX W I/IH!hOQMa!!HOHHBIX CIIPABOYHBIX CUCTCMAX.

Pabouas mporpamma IUCHUIUIMHBI pACCMOTPEHA, 00CYXIeHa U 0JJOOpEeHa /I UCTIOTHEHUS
B 2022-2023 yuyeOGHOM roay Ha 3aceqanuu kadenpsl, mpotokoda Ne 10 ot «14» mas 2022
L.

BHecensbl AOIMOJIHECHWA 1 UIBMCHCHM B YaCTH aKTYyaJIWU3alWY JUIICH3WOHHOT'O

IporpaMMHOIO O6€CH€‘ICHI/IC, HCTIOJB3YEMOC IIPHU OCYINCCTBICHUH 06[28,30B8.TC.HBHOF0
IIPOoIICCCa 110 JTAHHOW JUCTTUIIIINHEBL, a TaK K€ COBPCMCHHBIX H[)OS[!GCCI/IOH&HBHBIX 0a3
JaHHbIX U HH!]}O[!M&!!HOHHBIX CIIPABOYHBIX CUCTCMAX, dAKTYAJIN3AIINN TCM JUJIA

CaMOCTOSATEIbHON Pa0OThl, AKTYAJIN3AIIMHA BOMPOCOB JUIS MOJATOTOBKHM K MPOMEXYTOUYHOU
aTTECTAIINH, AKTYATN3AIMN _TIEPEYHs] OCHOBHOM M JIOIOTHUTEABHON YIeOHOW JUTEPATYPBL.

Pabouast mporpaMma TUCITUTIIIMHBI PACCMOTPEHa, 00CyXKIeHa 1 0400peHa JIJIsl UCTIOJTHCHHUS
B 2023-2024 yuebHOM roay Ha 3acenanuu kadeapsl, mpoTokoa Ne 6 ot «04» mapta 2023r.
BHecenbl 10MOJIHEHNA 1 U3BMEHECHUS B YACTU aKTyadu3alldy JIMIIEH3UOHHOTO

IporpaMMHOIO O6€CH€‘ICHI/IG, HCTIO0JB3YCMOC IIPHU OCYINCCTBJICHHUN O6[2330B8TCJ'IBHOFO
Inponecca 110 JAHHOU AUCTHUITIIMHBI, d TaK K€ COBPCMCHHBIX H[!OQIQCCCI/IOHEUIBHBIX 0a3
JAaHHBIX U I/IHQIQO“Ma! [MOHHBIX CITPABOYHLIX CUCTEMAX, AKTYAJIN3AINHU IJICKTPOHHO-

O0MOJIMOTEYHBIX CUCTEM.

Pabouast mporpaMma qUCHUIIIMHBI PACCMOTPEHA, 00CykIeHa U 0400peHa JIJisl UCTIOJIHEHUS
B 2024-2025 yuyeOHOM roay Ha 3acenanuu Kadeapsl, mpoToko Ne 8 ot «16» mapta 2024r.
Brecens! 1onoaHeHNs ¥ U3BMEHEHHS B YACTH aKTYaJIW3aIMH JIUIICH3HOHHOTO

IpOorpaMmMHOIO 066CH€‘-I€HI/IG, HCIT0JIB3YEMOC IIPU OCYINICCTBJICHUN 06[2330BaTCHBHOFO
nponecca 110 gaHHOﬁ AUCTUITJIMHBI, d TaK K€ COBPCMCHHBIX H[}OQIQGCCI/IOHEIJIBHBIX 0a3
JaHHBIX WU HH!l)O[!Ma! [MOHHBIX CITPABOYHBLIX CUCTEMAX, AKTYAJIN3AINU IJICKTPOHHO-

OMOJIHMOTEYHBIX CUCTEM.
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