Onumnuazna mkoasHUKOB CaHKT-IleTepOyprckoro rocy1apcTBEHHOTO
YHUBEPCUTETA MO KOMILIEKCY IpeaMeToB « HKeHepHbIe CUCTEMBI»
(mMaTemaruka, pusuka, xumus, nuapopmaruka) 2019/2020 yuedHoro roga

3aKJIIOUYMTENIBLHBIN ATaIl.

8-9 kimacc

3amaua 1

1. 3a Kakoe BpeMs MOXHO BCKHOATUTH 1 1 Boabl (HayanbHas Temmeparypa 20°C) B
anekTpuyeckoM yaitHuke momHocThio 1 kBt (KILJ 98%)? Ha ra3oBoit koHdopke
momHocThIO 1,2 kBT (KITJ 75%)? Kakoii crmocod sKOHOMHUYHEE U BO CKOJIBKO pa3, eCciu
croumocth 1 kBT1*4 amekrposneprum 4,5 pyo, a 1 M NpUPOTHOTO Taza 9 pyo.?
[InotHocte mpupogHoro rasza 0,7 Kr/m®, TEIUIOTBOPHAST CHOCOOHOCTh 44M JIK/KT.
V nenbHas temnoeMkocTh Boasl 4200 Jix/kr °C.

OtBeT: 27eKTpoYaitHUK 3akunut 3a 5,7 MunyT (343c), 3aTparsl — 43 Kom., Ha razy — 3a
6,2 munyTsl (373c¢), 3aTpatsl — 10 kor.

2. 3a Kakoe BpeMs MOXXHO BCKUIATHTH 1 J1 Boabl (HawanbHas Temmeparypa 20°C) B
anekTpudeckoM daiiHuke MomHocTeio 1 kBt (KIIJ 98%)? Ha rasoBoii koHdopke
momHocThio 1,2 kBt (KIT 75%)? Ilpu xakoM Tapude Ha 3JIeKTPOIHEPTU0 (CTOUMOCTD
1 kBt*4) crommocts 000oux croco6oB Oyner oannakoBa? Crommocts 1 M IIPUPOJHOTO
raza 9 py06.? IlnotHocTs mpupoanoro raza 0,7 KI/M>, TeIUIOTBOPHAs CIOCOGHOCT
44MJTx/kr. Y nenbHas TermioeMKocTh Boasl 4200 Ix/kr °C.

OTBeT: AMeKTpoYaiHUK 3aKUMUT 3a 5,7 MunyT (343c¢), Ha razy — 3a 6,2 munyTsl (373c¢). 1
kBT*4 momxkeH crouth nmpumepHo 1py6. 03 kor.

3. 3a Kkakoe BpeMsi MOKHO BCKUISATHTH 2 JI BOAbI (HayanbHas Temmeparypa 20°C) B
anektpudeckoMm 4aitHuke wmomgHocTeio 1 kBt (KIIH 98%)? Ha rasoBoii koH(popke
motHocThio 1,2 kBT (KIIJ 75%)? Kakoit crioco6 5KOHOMUYHEE U BO CKOJIBKO pa3, €CIIu
croumocth 1 kBT*u snextposneprum 4,5 pyo, a 1 M npupogHoro rasza 9 py6.?
[TnotHocts mpupogHoro rasza 0,7 KO/, TEIUIOTBOpHAsT crnocoOHocTh  44MJIx/Kr.
V nenbHas TemioeMkocth Boasl 4200 Ix/kr °C.

OtBeT: sneKkTpoUaiHuK 3akunuT 3a 11,4 munyt (686¢), 3aTparsl — 86 KOII., Ha razy — 3a
12,4 munyts! (746¢), 3aTpaTsl — 20 KoII.

3amaya 2

1. Onpenenure KIIJI oxoTHHubero kapaOuHa, €CIM Ha OJAMH BBICTpEN pacxoayercss 2,2 T
nopoxa. [Ipu stom npods (Mmaccoit 35r), BeuieTaeT co ckopocthio 400 m/c. YnenpHas
TerioTa cropanus nopoxa 3,8 M/Ix.

Otset 33,5 %

2. Omnpenenute KIIJ oxoTHWMYbero xapabwHa, €CIIM Ha OIMH BBICTPEN pacxomyercs 2,5 T
nopoxa. [Ipu aToM apobb (Maccoit 35T), BeUIeTaeT co ckopocthio 450 m/c. Y aenbHas
TerI0Ta cropanus nopoxa 3,8 MJDx.

Otset 37,3 %



3. Ompenenute KI1J] oxoTHHYBEro KapabuHa, eciii Ha OAMH BhICTpeN pacxonyercs 1,6 T
nopoxa. [Ipu aTom npods (Maccoit 28r), BeiieTaeT co ckopocThio 340 m/c. Y aenbHas
TeIu1oTa cropanus nopoxa 3,8 M/Ix.

OrtBer 26,6 %

3amgaua 3

[Touemy mist m3mepeHuss atMochepHoro naBieHHs Obuta BbiOpaHa WMEHHO pTyTh? (OmbIT
Toppuuennu.) Ilomyunte Qopmyny 3aBUCHUMOCTH BBICOTBI CTOJIOMKAa OT aTMOC(HEPHOTO
nasinenus. Ompenenure atmocepHoe naasinenue B Kklla, ecnmu BbicoTa CTONOMKA PTYTH
coctaBisieT 740 mMm. Ecnii BMecTO pTyTH B3SITh BOJY, KaKOH BBICOTHI ObLI ObI YPOBEHBb BOJBI B
TpyOKe npu TakoMm AasieHuu? Ilomaydarcss au mpu paBHBIX 3HAYCHUAX aTMOC(HEPHOTO JaBICHUS
OJIMHAKOBbIE YPOBHU PTYTH B Pa3IMYHBIX TOYKax 3eMHoro mapa? CrpaBouHble HaHHbBIE: |
armocepa = 101325 Ila, miotHocTs prytH 13595 kr/M°, yekopenwue cBoGoxHoro nagenus 9,807
m/c”.

OTBeT: BBICOTA CTOJIOMKA 3aBUCHT OT IuIoTHOCTH: | = P/ pg. /la, oMHAaKOBBIE YPOBHU BO3MOYKHBI.

3amauya 4

[Ipeanoxure Crocod oOmpeneseHuss KOJMYECTBEHHOTO COJCpXKaHUs METAUIOB B  CIUIaBe
COZIepyKaIlleM aNTIOMHUHUMA, MarHuid ¥ HUHK. COCTaBbTe MPOrpamMMy, JUIs BHIYUCICHUS MacCOBON
JI0JT METAJIJIOB B CILIABE 110 Pe3yJbTaTaM IPEI0KSHHOTO BAMH aHAITH3A.

OTBeT: OIHUM M3 CIIOCOOOB MOYKHO CUHMTATH MOCIIEIOBATEIbHOE H00ABICHUE IIEIOYH, KACIOTHI
¥ aMmuaka. [ljsi MarHus MacCoBBIC JOJIH B CIUIaBE COCTABIAIOT: W(MgE) = mpg / (Mug + Mar +
Mzn). MaccoBble 10M OCTATBHBIX METAIIOB BHIYMCIISIOTCS AHAIOTUYHO.

3agauga 5

1. B Hnavane kaxzgoro yaca Bacs usmepser TemmepaTypy BO3/AyXa Ha YiIHIE, a IOTOM
BBICUMTBIBAET CPEIHIO TEMIIEpAaTypy 3a HECKOJIbKO 4YacoB. 3a NEpBbIE S5 YacoB

U3MEpEeHUs CpefHss TemrepaTypa okasanach paBHo —0,5°C, a 3a mepsbie 10 yacoB

m3mepennsi — 0°C. Kakas cpennsisi TemriepaTypa MojgyduTcs 3a mnepBbie 20 dacoB

WU3MEPEHHS, €CIIM U3MEHEHUE TEMIIEPaTypPhI 3a Yac BCETa OJIMHAKOBO?
Ortset: 1°C.

2. Maa u3mepsiia TepMOMETPOM TEMIIEpATypy BO3/lyXa Ha yJIUIE B Hayajle KaXJ10ro Jaca,
II0CJI€ YETO BBICUUTHIBATA CPEJHIOID TEMIIEpPATypy 3a HECKOJIBKO 4acoB. 3a IHepBble 6

4acoB M3MEpEHMs CpelHssl TemmepaTypa okazanack paBHoi —0,3°C, a 3a mepsble 12

yacoB u3mepenuss — 0°C. Yro mokasbiBajl TEPMOMETP BO BpeMsl MEPBOTO M3MEPEHMS,

€CJIM U3MEHEHHE TEMIIepaTyphl 3a yac ObLIO BCETJa OJUHAKOBBIM?
OTset: —0,55°C.

3. B mauane xaxmoro yaca Mumia u3Mepsi1 TEMIEpaTypy BO3ayXa Ha YIHUIE; IPH ATOM OH
3aMeTHJI, YTO M3MEHEHHE TEeMIIepaTyphl B TeueHHE 4aca ObUIO BCerja OJUHAKOBBIM.
Halimure 3T0 M3MEHEHHE, €Clau CPEelIHss TeMmIepaTrypa 3a IEepBble 8 4acOB M3MEpPEHUs

okasayiachk paBHoi —0,6 °C, a 3a nepBsle 16 yacoB uzmepenuss — 0 °C.
Otset: 0,15°C.

4. VI3mepeHus, KOTOpble MPOBOAWINCH OJUH pa3 B Hac, IOKa3aliM, 4YTO TeMIeparypa
BO3/[yXa Ha YJIMLIE MEHSETCS B TEUEHHME 4aca Ha OJHY MU Ty ke BenuuuHy. Ilpu stom
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CpelHss TemIepaTypa 3a IEpBbIE IIATh 4acOB U3MEPEHHUs OKa3ajach paBHoW —1°C, a 3a

cnenyromue naTh yacoB — 0°C. Kakoii Oyzmer cpeansis TeMieparypa 3a IoCIeayIoIie

15 yacoB uzmepenus?
Otger: 2°C.

VYIM4YHBIA TEPMOMETp, IOKa3aHUsA C KOTOPOIO0 CHHUMAKOTCS OJUH pa3 B dac, JacT
Temrneparypy Bozayxa. Cpemssisi TemrepaTypa 3a IEpBbIe IIECTh YacOB H3MEPEHUS
okazasiack paBHon —1,2°C, a 3a cinegyromme mectb yacoB — 0°C. Kaxkoit Obuta
TEMIIEpaTypa BO3JyXa Ha YJHWIEC MPH MEPBOM H3MEPCHHH, €CIIM B TCUYCHHE Yaca OHa

BCET/la MEHSJIaCh Ha OJIHY U TY K€ BEJIUYUHY?
OtBer: —1,7°C.

Buts canMmaeT mokazaHmus YJIXYHOI'0O TCpMOMETpPA OAHH pa3 B Yac. HpI/I 3TOM OH 3aMCTHII,
4TO TCEMIICpAaTypa BO3AyXa B TCUYCHHEC 4YacCa BCCrja HU3SMCHACTCA Ha OAHY U Ty IKC
BCJIIMYHNHY. qCMy OBLIO PaBHO 3TO U3MCHCHUC TEMIICPATYPhbI, €CJIIN CPECAHASA TCMIICPATYpPa
3a IICPBLIC BOCECMb 4YdaCOB HM3MCPCHHA OKa3ajlaCb paBHOﬁ —0,8OC , a4 3a IOCJICAYIOIIUC

BoceMb yacoB — 0°C?
Ortset: 0,1°C.



3aKJIFOUYMTENILHbBIN dTaIl.

10-11 xmacc
3agaua 1

1. Temmeparypa B naGoparopuu 3a HOYb omycTmwiack ot 16°C mo 8°C rpamycos. Beuepom
OTHOCHUTEIIbHAsl BIIAXXHOCTh B Jaboparopun coctaBisia 80%. Omnpenenure Kakoe
KOJINYECTBO BOJBI CKOHICHCHUPYETCS K YTpYy, €CiH Iuiomans jtadoparopun 20 kB.M, a
BHICOTa MNOTONKA 2,5 M? JlaBleHWe HACHINIEHHOro mapa mpu Ttemmeparype 16 °C
cocrasiser 1,809 xIla, a npu 8 °C 1,070 xIIa.

Otser 130T

2. Temmeparypa B nabopatopuu 3a Houb omycTuiack ot 20°C no 6°C rpamycos. Beuepom
OTHOCHUTEJIbHAS BIAXHOCTh B Jjabopatopuu cocraBisia 60%. Omnpenenure Kakoe
KOJIMYECTBO BOJbI CKOHJIEHCUPYETCSI K YTpy, €cliu Iulomiajap jJaboparopuu 25 KB.M, a
BbICOTa MNOTONKA 2,5 M? JlaBieHue HachieHHOro mapa mpu temmeparype 20 °C
cocrasiser 2,328 kIla, a npu 6 °C 0,932 xI1a.

Otser 194 1

3. Tewmmeparypa B jaGopatopuu 3a HOYb omyctuiaack ot 16°C 1o 6°C rpamaycos. Beuepom
OTHOCHUTEINIbHAsl BIIAXXHOCTh B Jaboparopuu coctaBisna 75%. Omnpenenure Kakoe
KOJIMYECTBO BOJbl CKOHJEHCUPYETCS K yTpy, €Cl Iulomaap jgaboparopuu 15 kB.M, a
BbICOTA MmoTosiKa 2,5 M? JlaBjeHHMe HaCBILEHHOro mnapa npu Temieparype 16 °C
cocrasiser 1,809 xITa, a npu 8 °C 0,932 kI1a.

Otger 110 T

3agaua 2

OxazaBuieMycst B JieCy MHXEHepY He0OXOAMMO MPUHATh CUTHANI PaAMOCTAHLUH, paboTaroiiei
Ha yactoTe 830 k[’ (Momymsius curHaia — aMIUIMTY/AHAsA), OJTHAKO €ro MPUEMHUK ObUT YTEpSH.
[TouckaB BOKpYT, MHXKEHEp Hallle]l HECKOJIbKO KOHCEPBHBIX OaHOK, MOJMITUIIEHOBBIE MAKETHI,
KYCOK IUIaCTUKOBOH TpyObl, AMaMeTpoM 5 cM 1 Gosbiioii (okosio 100m) MoTok nmpoBosoku. [Ipu
ce0e y Hero OKa3aJucCh HOX, HAyUIHUKU W IOJYNPOBOAHUKOBBIA nuoj. Kakum obpaszom u3
UMEOINXCS KOMIIOHEHTOB COOpaTh yCTPOICTBO, oOecTieunBarolee mpueM Ha JaHHOH JacTtote?
Hapucyiite cxemy ycrpoiicTBa M paccuuTaiite napameTpbl cxembl. CIpaBOYHbIE JlaHHBIE:
TMDJICKTPUYECKast IPOHHUIIAEMOCTh MONMATHIIEHA 2,3, TOJIIIMHA TUIEHKH 0KOJI0 0,2 MM.

OTBer: 3a/a4a MOAPA3yMEBAET TBOPUECKUN MOAXOJ K KOHCTPYHPOBAHUIO JIEMEHTOB CXEMbI U
KaTyIIKd WHIYKTHBHOCTH. B 3aBHCHMOCTH OT HEOOXOAMMBIX MapaMEeTpOB HHIYKTHBHOCTH
COJICHOMJIa MOKHO paccuuTaTh no (opmyne L = (ppoSNZ)/ I, rne p = 1 (B maHHOM Ccity4ae), o =
1,26 10 I'a/m, S — mumomaaes BuTKa, N — KOJIMYECTBO BUTKOB, | — ITMHA KaTyIIKH.

3amauya 3

1. I/I3BCCTHO, 4TO CYIICCTBYCT CBA3b MCIKAY YHUCIOM aTOMOB YIUJICpOAA Pa3IMYHOI0 THIIA
3aMEIIEeHUs B aJKaHaX U TEIIOTON UX O6pa30BaHI/I$I.

A.) PaccuurtaiiTe BKJIaAbl KaXIOW M3 TPYIN aTOMOB B SHTAJBIHUIO 00pa3OBaHWS,
UCIOJNIb3YSl MpPUBEJICHHBIE B TaONHIle 3HAYEHHUS SHTAIbIHMM 00pa3oBaHUS KOHKPETHBIX
COCIUHECHUM.



Yrneromopon DHTanbmms 00pa3zoBanus, KJ)K/MoIb
[Tponan -103.8
2,2-muMeTmIoyTaH -186.1
N300yran -134.2
Heonenran -168.0

b.) Hcnonw3ys mojgydeHHbIC 3HAYCHHS OIPEICIUTE OSHTAIBIIUK O0pa30BaHUS BCEX
n3omepoB ¢ hopmynoir C8HI8.

B.) Omnpenenure, cxuranume kakoro u3 usomepoB cocraBa CgHig B rasooOpazHom
COCTOSTHMM HamOoJiee SHEPreTHUECKU BBITOJHO B CIy4ae MCIOJb30BAHUS €r0 B KaueCTBE
TOTUIMBA.

I'.) Hcnonp3ys OTBET, MOJyYEHHBIA B TPEThEM 3aJaHHM, PACCUUTANTE MUHHMAIbHBIMI
00bEeM Takoro rasoo0OpasHoro (mpu H.y.) COEAMHEHHs, KOTOpBIH MOTpedyercs uis
ucnapeHus 1 Kr Bojwl, kKoTopas Harpera 10 25°C. CuuTaiiTe, 4TO TEIJIOEMKOCTh BOJIbI HE
3aBUCHT OT Temriepatypsl U paBHa 75.3 JIx/(mons*K), a Ternora ucnapeHus: BOABI IpU
100°C (Temmniepatypa kuneHus) coctasisieT 40.7 kJx/Monab. DHTaIBIHK 0Opa30BaHU
BOJIbI U YTJIEKUCIIOTO ra3a paBHBI -285.8 k/[x/Moinb 1 -393.5 k/[»/M0OIb COOTBETCTBEHHO.

OTBer:  MHUHUMaJIbHOE  3HAYCHHUE UWMEET OJHTaIbNUs  obOpazoBanus  2,2,3,3-
teTpameTniOyTana. HauOonblnas TemioTa BbLAENSETCS MPU CrOPaHUU COCAMHEHMS,
KOTOpPOE MMEET HauMEHBIIYI0 SHTAIBIHNIO oOpa3oBanus. [Ipu cropanuun 1 mons 2,2,3,3-
teTpamerunOyrana Beiensercss 5469.9 k/x. s tpeGyemoro 2576.9 k/[x Teruta
HeoOxonumo cxeub 0,47monb. [Ipu H.y. HeoOXxoaumblii 00beM razoobpasHoro 2,2,3,3-
teTpaMmeTniOyTana cocraBut: 10,528:m1.

. I3BeCTHO, 4TO CYHIECTBYET CBS3b MEXKIY YHMCIOM AaTOMOB YIJIEpPOJa Pa3IuYHOTO THUIIA
3aMEIICHHS B aJIKaHaX M TEIUIOTOW X 00pa3oBaHMS.

A.) PaccuurtaiiTe BKJIaAbl KaXIOW M3 TPYII arOMOB B SHTAIBIHIO 00pa3oBaHUS,
I/ICHOJII)BYﬂ HpI/IBeI[eHHI)IG B Ta6JII/IIIe 3HAYCHUA 3HTaJII)HI/II71 O6pa3OBaHI/I$I KOHKpGTHI:IX
COCJUHECHUM.

Yrinesonpopon OHTanenus 06pa3zoBaHus, kJ/MoJb
[Tponan -103.8
2,2-nuMeTun0yTaH -186.1
N306yTan -134.2
Heonenran -168.0

b.) Ucnone3ys mnonydeHHbIE 3HAYCHHS OINPEACIUTE OSHTAJBIUHM O0pa30BaHHMS BCEX
n3omepoB ¢ popmyroit C7THI16.

B.) Ompenenure, cxuranue kakoro u3 m3omepoB cocraBa C;Hig B razoobpasHom
COCTOSTHUM HamOoJiee SHEPreTUUECKU BBITOJHO B CIy4yae MCIOJb30BAHUS €r0 B KaueCTBE
TOIUINBA.

I'.) Hcnonp3ys OTBET, MOJyUYECHHBIH B TPEThEM 3aJlaHUH, PACCUUTANTE MUHHUMAIbHBIN
00beM Takoro rasoo0OpasHoro (Impu H.y.) COEAMHEHHs, KOTOpBIH moTpedyercs JUis
ucrapeHus 1 Kr sraHona, xotopelii Harper no 25°C. Cuwuraiite, 4TO TEIIOEMKOCTH
3TaHOJIa HE 3aBUCUT OT TeMIepaTypsl U paBHa 65.2 JIx/(monp*K), a Tennora ucnapeHus
stanosa nipu 78°C (TemmepaTypa KumeHusi) coctaBiser 42 kJ[x/Monb. DHTaIbIUU
0o0pa3oBaHMs BOABI M YIJIEKHCIOro rasa paBHbl -285.8 k/[x/Monb u -393.5 x/lx/Monb
COOTBETCTBEHHO.

OTBeT: MUHMMAaJIbHOE 3HAYCHHE UMEET DHTANBINA 00pa3oBaHus 2,2,3-TpUMETHIOyTaHa.
HauOonpmras Temnora BBIAENSETCS NPU CrOPAHUHM TOTO COEAMHEHHUS, KOTOPOE HMMEeT
HAaMEHBUIYIO SHTanbnui0 oOpasoBanus. Ilpu cropanun 1 mone 2,2,3-TpumeTnndyrana
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Beifensiercs: 4824.4 k/lx. ns tpeGyemoro 986.4 k/[x Temima HEoOXOAMMO CKedb
0,2vmonb. Ilpu H.y. HeoOXoaumblii o0beM razoodpaszHoro 2,2,3-tpumerunOyraHa
cocTaBuT: 4,481.

3agaua 4

1. Bacsa usmepsn Ttemmneparypy Bo3Ayxa Ha YJMIE B TeueHue 24 JHEM B OJHO U TO XKe
BpeMs, IpUUYEM TeMmIlepatypa [, B IEepBblil AeHb u3MepeHus Obuta —6°C. Oxasanocs,

YTO HECKOJIBKO MEPBBIX JTHEH MOJAPsA U3MepseMas TeMIlepaTypa yBeIHYuBaliach Ha OJIHY
u 1y *e BenmuuHy AT =0,2°C, a 3areM Bce OCTaBIIMECS [IHA OHA IOCTEIEHHO

yMEHbIIAJach Ha Ty K€ caMylo BelnuunHy. Kakoe HauMeHblee KOJU4eCTBO JHEH Moria
pactu Temmeparypa Juis TOro, 4ToObl CpeIHsist 3a Bce 24 mHS TemmnepaTypa Oblia Obl He
MeHblie T,?

Ortser: 7 THEN.

2. Mama u3mepsiia atMocepHOe TaBieHHE B TeueHue 28 JHEl B OJIHO U TO K€ Bpems,

MpUYEeM J1aBlICHUE ¥ B IIEPBBIN JIeHb U3MepeHus paBHsUIOCh 750 MM pT. cT. OKazanocs,
YTO HECKOJBKO MEPBBIX THEH MOAPSAI M3MEpseMOe JaBJICHHE POCIO HAa OJHY U Ty XKe
Bemmunay AP =2mMpr.cr., a 3areM Bce ocTaBmmecs [HM OHO IOCTEHEHHO
YMEHbILAJOCh Ha Ty K€ caMylo BenuuuHy. Kakoe HanboJbliee KOJIMYeCTBO JAHEW MOIJIO
pacTu JaBiieHHE JJs TOrO, YTOOBI CpeaHee 3a Bce 28 MHEH NaBleHHe OKa3aJoch HE

P
Oomple, yuemM 17
Ortser: 8 nHEH

3amaya 5

CoBpeMeHHbIE XMMHUKHM pabOTalOT C TPEXMEPHBIMH CTPYKTYpaMHu, IO3TOMY BCe
BBIUMCJIEHUSI MIPOBOJIATCS C MOJENSMH, KOTOPbIE TOXKE TpEXMEpHbI. B cuity 3Toro, ogHoi
U3 BaKHEHIIMX 3a/a4 BBIYUCIUTEIBHON XUMHM SBISIETCS IIOCTPOEHHE TPEXMEPHOU
MOJIEJIM MOJIEKYJbl Ha OCHOBAaHUM €€ JBYMEpHOW CTpYKTypbl. [lns mocTpoeHus
BHU3YaJIbHON MOJIENHM MOJIEKYJBl HCIIOJIB3YIOTCS CIIEHHAIbHBIE IPOrPaMMBbl, UCXOAHBIMU
JAaHHBIMU JJI1 KOTOPBIX SIBJISIIOTCS BBIYUCIEHHBIE TPEXMEPHbIE KOOPAMHATBI aTOMOB
XUMHUYECKHX 3JEMEHTOB, M3 KOTOPBIX COCTOMT MoJIeKyJa (BCE aTOMbI CUHUTAIOTCS
TOYECUHBIMHU ).

Hanummre mnporpaMMHBIM KOJA, KOTOpBIH TI'€HEPUPYET TPEXMEPHBIE KOOPAMHATHI
TUIIOTETUYECKON MOJIEKYJIbl, UMEIOIIEH CIIEYIOIINE XapaKTePUCTUKU:

A) uMeeTcsl TIIOCKOCTh T B KOTOPOM pacroJiaraeTcst 1 A
OCHOBHOI 3JIEMEHT MOJIEKYJIbl (HalpuMep BOJIOPOJ B {
MOJIEKYJIE BOABI Uiu yriepos B Mosiekyine CH4) — na
pUCYHKE TaKOW »JJeMeHT o00o3HaueH uepe3 B.
OcranbHblE  3JIEMEHTBI  HAaxXOIATCA B  Pa3HBIX
MOJIYTIPOCTPAHCTBAX ~ OTHOCUTENBHO IIIOCKOCTH T,
OpUYeM  KOJMYECTBO  BJIEMEHTOB B  KaXIOM
HOJYIPOCTPAHCTBE OJUHAKOBO (YETHBIE HIIEMEHTHI
A2 u A4 u HeuderHble semeHThl Al u A3 Ha

pHCyHKE);

B) DJIEMEHTEI, HaXOIAIIEeC B OJHOM
NOJIyIpOCTPAHCTBE, 00pa3yroT [IpaBUJIbHBIN A,
MHOTI'OYT'OJIbHHK, nemamnﬁ B IIJIOCKOCTH,
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napasuiebHOM MIIOCKOCTH TI;

B) 3agan yron o (0IMHAKOBBIM AJisi BCEX 3JEMEHTOB A) MEXIY CBS3bIO dJIEMEHTa A U
aneMeHTa B u ee npoeknuen Ha IOCKOCTb T,

I') 3aman yron [ — HaMMEHBIIMK YTrOJd MEXIY TMPOCKIMSIMH Ha IUIOCKOCTh TU CBSI3EH
3JIEMEHTOB, PACIIOJIOKEHHBIX C PA3HOW CTOPOHBI OT TIOCKOCTH.

J1) 3amana qmHa cBs3u A-B.

Bxonuble nanHble OCTYNAaOT U3 (hailia input.txt B ceayromem Bue:
ctpoka Nel: gucio (4eTHOE) 2JIEMEHTOB THIIA A

ctpoka Ne2: myuna cBsizu A-B;

ctpoka Ne3: yroi a.

ctpoka Ned: yroi f.

@ails1 ¢ pe3ynbraraMu pabOThl Iporpammsel (output.txt) TOJKEH cOIEp)KaTh HECKOJIBKO
CTPOK, B KaX/0H U3 KOTOpBIX, uepe3 MmpoOell, JOJKHBI ObITh yKa3zaHbl (B CIEIyHOIEM
MOPSAJKE): XUMUYECKUIN 3JIEMEHT; KoopJauHaTa X 3TOro 3JIEMEHTa, KoopauHaTa Y 3TOro
3JIeMeHTa, KoopauHaTa Z 3toro sneMeHTa. (KoopamHaTbl OKpyriaTh 10 5 3HaKa mocie
3arsITou. )

OTBer: pelieHue 3aaun NoApa3yMeBaeT TBOPUECKUN MOJAXOA MPU KOTOPOM HEOOXOIUMO
HOCTPOUTh MAaTEMaTUYECKYI0 MOJEb AJIS TPEXMEPHBIX KOOPAMHAT 3JIEMEHTOB, a IIPH €e
OpOrpaMMHOM peaju3alMd IoKa3aTh: yMeHHE paboTsl C (ailnaMu; OCYyLIECTBICHHE
IUKIMYECKMX U TIOBTOPSIIOIIMXCS  BBIYUCIEHHMH;  BO3MOXHOCTb  ONTHUMH3ALMU
IIPOrPaMMHOT0 KOJ1a.



