MockoBcknii rocyapcrBennblii yausepcuteT numenun M.B. Jlomonocosa
OnmMnrajia TKOJTBHUKOB «J/[OMOHOCOB»

[Ipocunb «Mmkenepuble Haykn». 8 — 9 KIacchl.

Pewenusa u kpumepuu. Makxcumym 3a odny 3adavwy: 25 6an106

Bana4da 1. B komHaTe Ha cTOJIE CTOUT BEPTUKAIBHBIN MUJINHJP C TEILJIOMPOBOIAIIIMU
CTEHKaMU. OH SaKPbIT TOHKUM HEBECOMBIM I'OPpHU30HTaJIbHBIM IIOPITHEM, KOTOpblﬁ MOZKET
CKOJIL3UTH 0€3 TpeHus.

B muimHpe npu KOMHATHON TeMmIiiepaType HaxXOJIUTCs ra30Basg CMeCh MOJIEKYJISPHOTO
kncoposa (Og) ¢ ozou0M (Og3), mpudem 030H cocTapisier n = 35% OT 06IIero KoJamIecTsa
BelecTBa B cocyjie. Paccrosinue o jiHa mMuinHIpa Jo nopirHg pasao Hy = 20 cwm.

Ha xkakoMm paccTostHuM OT JiHA UJIMHJIPA OKAYKeTCsl MOPIIeHb II0C/Ie TOTO, KaK BeCh 030H
38 JIOCTATOIHO OOJIBIIIOE BPEMsi CAMOIIPOU3BOJIBLHO IIPEBPATUTCS B MOJIEKY/ISIPHBIN KICJIO-
pox? Temieparypy B KOMHATE CUUTANTE IOCTOSTHHOIA.

BoamoxkHoe periienne

1) Ilycts mepBoHavYaIBHOE KOJMIECTBO BEIECTBA KUCJIOPOJIA B IUINHJPE Uy, & KOJINIe-
cTBO BerecTBa o3ona O3 1y,

2) Bamnumiem ypasaenre Menjeneesa — KianeiipoHa st cMeCr Ta30B B IAIHH/IPE:

poVo = (11 + 1) Ry, (1)

3) 3amumem ypashenne Menjeseesa — Kianeiipona ijist 030Ha B IUJIMHJIDE B HAYAJIb-
HBIfI MOMEHT BpeMeHHU (JI0 TPEBPAIEHIs €ro B KUCJIOPOJI):

poaVy = v RTy. (2)

3necs a = n/100% = 0,35 — 910 0OBEMHAs JI0JIsT 030HA, & V[ — MepBOHAYAILHDII
00bEM, 3aHIMAEMBIl CMeChIO Ta30B; OH paseH Vo = SHy (S — mioma/ (s mopiiHs).
4) Momenus ypasuenne (2) #a ypasuenue (1), BbIpasum vy 4epes a u Va:

(0741

(3)

Vy = .
l—«a

5) BamnuiieM ypaBHeHIe XUMUYIECKON PEaKIii MpeBpAIeHnst 030Ha B KUCJIOPOJI:

203 — 302

[Torygaem, uro mocjie npespaiienust Bcero o3ona Oz B Kucopoj; Oy KOJIMIECTBO BeIecTBa
HOBOOOPA30BAHHOI'O KHICJIOPO/ia CTAHET:



6) ITocsie mpeBparennst Bcero 030Ha B KUCI0po/ ypasHenue Menieneesa — Kianeiipona
JIJIsT BCEIO ra3a B IUJINHIpPE OYIeT UMeTh BHJIL;

3
poV = (1 + §V2)RT0, (4)

ryie V' — HOBBIIT 00bEM, 3aHUMAaEMbIiT KICJI0pooM, oH paBen V = SH. 3necb H — HoBoe
paccrosinue oT JiHa [MUJIXHJPA JIO TTOPIITHSI.
7) Honmenum ypasuenne (4) wa ypasaerne (1):

3
K:SH:V1+§V2
Vo SHy wvni+w’

8) Bocrosib30BaBIMCh COOTHOIEHUEM (3 ), Oy IIM:

N +3 avq 1+3 Q
V1 + =vs v+ = - — 9
H=Hy—2 =gy 2 Lm0 2 loa_p 200 g
V1 + 1y 1 2
v+ 1+
l—« 1l —«a

9) [MoscraBisist YUCIEHHBIE TAHHBIE, TTOJIYIaeM:

2+a_

2+0,35
_Q’QM.JF—’

H = H, = 0,235 m = 23,5 cM.

OtBer: H = 23,5 cm.

Bagaua 2. Vnzkenep AJleKcanp peiI HOCTPOUTD Ha Jlade OJIHOITAXKHbBII JIErKuii 10M
Ha BLICOKOM CTOJI049aTOM (DyHJIAMEHTe, ¢ KBaJPaTHLIM OCHOBAHUEM M ILIOCKON KpBbIIIei
pasMepaMit @ X @ = 6 X 6 M? u BbIcoTO h = 3 M. B KadecTBe yTerumuress cTeH, MOTOJIKA
1 11oJ1a ObLI BBIOPAH IEHOILIACT TOJIMHON d = 15 cM, KOs DUIMEeHT TeIIoInpPOBOHOCTH
nenortacta A = 0,040 Br/(m-K). B gome mmanupyercst yeTaHOBUTH TPH OJJMHAKOBBIX OKHA,
¢ K03DuImenToM TerooTiaul koo = 1,50 Br/(Mm? - K) u pasmepamu b X [ = 1,2 x 1,5 m>
1 BXOJIHYIO JIBeph ¢ Koadduiuentom Teriooriaun ky, = 1,00 Br/(m? - K) u pazmepamu
hxl=1,0x20u

st kKomdopTHOro 1npedbiBaHusl TeMmilepaTrypa B JloMe JoJKHa ObITh t, = 18°C. Ilo-
MoruTe AJIeKcaHapy paccYuTaTbh MOIIHOCTL OTOINUTEILHON CHUCTEMbI, HEOOXOJNMOMH JId
KOMDOPTHOrO NpeOLIBAHUS B 9TOM JIOME 3UMOM, €C/Ii Ha YJINIE OXKHJIACTCsS TeMIIepaTypa
t, = —22°C.

Vikasanue. MOIHOCTD TEILUIOBLIX HOTEPh YePe3 JBEPH WM OKHA MOXKHO HANTH, UCIO/Ib-
3yst 3akoH Hblotona — Puxmana, P = kS(tx — ty), a 4epe3 ToJlILy 0JHOPOJHOIO BeIecTBa

— ucnosb3yd 3akon Oypre, P = F(tK — ty).

BosMmoxkHoe perienne
1) Ilpenmonaraemas (IpOEKTHAs) pA3HUIA TEMIIEPATYD MEXK/IY BO3YXOM Ha YJIUIE U

BO3JlyXa B JIOM€ COCTABJISIET
At =t —t, =40 K.
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2) [Lnomaan iBepu cocraBiager Sy, = 1 X 2 M? = 2 m2. 1o 3akony Holotona — Puxmana
MOIITHOCTh TEILJIOBBIX IIOTEPDH Uepe3 JBepb Oy/IyT OTCTaBJIATH

Py = kpSuAt = 1 Br/(M? - K) - 2 m? - 40 K = 80 Br.

3) Ilnomaan Tpex okoH Sy = 3-1,2%x 1,5 M? = 3-1,8 Mm% = 5,4 m?. TTo 3akony HbioTona
— Puxmana MOIIHOCTD TEIJIOBBIX MTOTEPh Yepe3 OKHa Oy/IyT OTCTaBIATDH

Pt = koxnSoxuAt = 1,5 Br/(M? - K) - 5,4 M - 40 K = 324 Br.

4) Tosmuua yTermuTes s B CTeHaX, MOy U MOTOJIKe oanHakoBas. Haiigem obmryio (ra-
OApUTHYIO) TLIOMIA/b CTEH, 10JIa U HOTOJIKA.

SCTeHbI+H0JI+H0T0JIOK = 4ha + 2&2 =4-3-642- 62 =144 M2.

dakTnyeckas IJI0Ia/b, Yepe3 KOTOPYI0 HeoOX0MMO pacCUUTATh TEILJIOBIC [IOTEPH MEHBIIE
Ha BeJIMYNHY ILIomaeil nepu n okon. OkoH4aTebHO, 3ddeKTuBHAas IO Ib CTeH, 1014
1 MOTOJIKA:

2
Sad) = SCTeHbI+H0JI+n0T0J10K - SOKH - S,ZLB = 13676 M.
5) MoImHOCTD TeIIOBBIX MOTEPh Yepe3 CTEHbI, MOJI 1 TTOTOJOK PaBHA

0,04 Br/(u - K)

40 K = 1 457 Br.
15w 0 57 Br

A
Prnn = Sup 3 AT = 136,61 -

Ob1mast MpoeKTHas MOIIHOCTD TEIJIOBLIX MOTEPH JI0Ma
P = P+ Py + Peyn = 80 + 324 + 1457 Br = 1 861 Br.

OTBeT: MuHNMaJIbHAs TTPOEKTHAS MOITHOCTb HarpeBaTesbHOl cucteMbl P =1 861 Br.

KomMmMenTapmii: MOXKHO 3aMeTUTDb, YTO B MOJICJN HE YUUTBIBAIOTCS TEIJIOBbIE TIOTEPH
CBsI3aHHBIC BEHTUJIAIMEH BO3/lyXa, HEHJIeaJbHOCTHIO yTEIJICHUS KOHCTPYKIMU. Paccmor-
peHHasi pocTeiinias MOJe/b IIPeJIIoiaraeT TOJbKO yiep:KaHue TeMIlepaTypbl B JOMe Ha
3aJIAaHHOM YPOBHE.

Bamada 3. Buepsnbie ciiaB X, COCTOAIIUN U3 TPOCTHIX BEIECTB
A u B, 611 mostyuen B 1960-e roJibl B X0/1€ MOATOTOBKI KOCMUYECKOI
IIPOrpaMMBbl. DTOT CILIaB 00JIaaeT ABYMsl YHUKAJIbHBIMEI CBOICTBA~
MU — HaMSATHIO (POPMBI U CYTIEPIJIACTUIHOCTDHIO, UTO Je/IaeT JaHHbIi
MaTepuaJj BOCTpeOOBaHHBIM B Pa3/INUHBIX chepax *KU3HI.
(a) ycraHoBuTe, UTO 3a BEIIECTBA BXOJST B COCTAB CIUIABa X, €CJIN
N3BECTHO YTO:
e xjlopu/i A MCIIOJIBL30BAJICS B XOJIe 1IepBOil MUPOBOIT BOMHBI JI/IsT CO3/IaHUsT JIBIMOBOI 3a-
BeChbl; OKCHJT A J00aBIAIOT B MPOAYKTHI MUTaHUS B KadecTBe MUIEeBoil godaBkum K171 —
Oesblil KpacuTe1b-0oTOe/IMBaTe /b, 3 Toro ke A ciaenan namarauk FOpuro [arapuny, ycra-
HoBJIeHHbINT B MockBe Ha JleHmHCKOM mTpocTiekTe.
e seriecTBo B 0bpasyer TerpakapOOHILI, B KOTOPOM €0 MaccoBas J0Jst cocrapisieT 34,38%.
(6) ycranoBuTe cocTas ciiaBa X U €ro IJIOTHOCTD, €CJIN ero jIeMeHTapHasi siaefika nmeer
dopmy Kyba 1 pa3mephbl, IIpeJICTaB/IeHHbIE HA PUCYHKE.

2,99 A

2,99 A
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BosmoxkHoe pernienue

Pemmenne 3agaun MOXKHO HadaTh Mo-pa3Homy. HekoTopble 1o onmcannio ciraBa X Iofi-
MyT, 910 370 NiTi — HUTHHOJI, TaK>Ke COCTaB CILJIaBa MOYKHO YCTAHOBUTD, MOJIL3YACH JPY-
IUMH TIOJICKA3KaMHI B YCJIOBUN 3aa1M:

e 110 ornucaHnio A mpejicTaBiisieT coO0il MeTaJsl/l, KOTOPbIN BEPOsITHO BCEIO THTAH, O YeM
IPAMO TOBOPAT (haKThl 00 MCIOIB30BAHUU €r0 OKCHJIa B KadecTBe OEJ0ro KpacuTess, 1
camoro A, Kak KOMIIOHEHTa B MaTepuaJie rnamsarauka FOputo ['arapuny.

e dakr o ToMm, uro B obpasyer kapboumn sujga B(CO)y, rosopur o Tom, uro B —
metast 10-oit rpymier (nmeer 10 371eKTpoHOB Ha d-000J109Ke), a JaHHBIe O MaccoBoit gose B
B KapOOHUJIE TTO3BOJISIIOT OJJHO3HAYHO YCTAHOBUTH, UTO B — 9T0O HUKEJb.

Torma MoXkKHO cKazaTb 0 TOM, 4TO ciiaB X cocrouT m3 Ni m Ti, Torma mmeer MecTo
dopmyna Ni,Tiy,, ocTa/ioch ycTaHOBUTH 3HAUEHNE TTApAMETPOB a U b U3 JIAHHBIX O KPUCTAJI-
JINIecKoil pererke X:

® Ha OJIHY 3JIEMEHTAPHYIO f4eliKy IPUXOINTCS % -8 =1 aromos Ni un 1 arom Ti, Torga
X — NiTi.

Haiijem mmoTHOCTD citaBa X. 3alldilleM BCeM IIPUBLIYHYI0 (DOPMYJIY JIJIsI BBIYUCIEHUST
IJIOTHOCTU: B YMUCJINTEJb 3aIUIIEM MACCy OJIHOI MOJIEKYJIbI, a B 3HAMeHATe b — €€ 00beM:

T

Tax KaK MBI 3HAEM COCTaB CILIaBa X, TO MbI 3HAEM M €0 MOJISIPHYIO Maccy, TOIIa Kak
MOJISIpHAs Macca €CTh HUYTO MHOE KaK Pe3yJabTaT YMHOXKEHUS MaCChl OJHOI MOJIEKYJIbl HA
YUCJI0 MOJIEKYJ B 1 MOJIb BelllecTBa:

M = my - NA
Torja nmeem UTOTOBYIO (DOPMYJIY:

my M (59 + 48) r/mosb
Vo Ni-Vo o 6,02-10% moms—!- (2,99 - 1078 cm)

p= - = 6,65 /cM’

Otset: (a) A — i (turan), B — Ni (nnkess); (6) cias X — NiTi, p = 6,65 2/cad’

Kpurepuu:

[TostHbIit GasT CTABUTCS, €CJIM yUIACTHUK PAa3BEPHYTO OTBETHJI Ha 06a BOIPOCA 33 1a4H.

Tpu derBepTr GAIOB 3a 3ajady CTABUTCSI, €CJIM YIACTHUK OTBETUJI Ha 00a BOIMPOCA
38149, HO ONIMOCs B BEIYUCIEHUSIX (IPUMep — OIMNOKA B MOJCTAHOBKE JIAHHBIX B HTOTOBYTO
hopMyJTy JIJIST TIOTHOCTH ).

[TostoBuHA GAJLTIOB CTABUTC, €CIH YIACTHIHK OTBETUT TOJHKO HA OJIH BOIPOC U 3314490
(1 He JOMYCTUT BBIYHCIUTEIBHBIX OMIOO0K ).

Bazaua 4. Bona, nocrynaomasi B rOpOJICKO BOIOIPOBOJI, TPeOYeT JIOMOJTHUTEIHHOTO
obe33aparKuBaHus 1epe;t mojadeii morpedburessiM. Haumbosiee pacipocTpaHéHHBIM CIIOCOOOM
ne3nHMEKINNI BOJIBI sIBJIsieTcs €€ xjjopupoBatue. OHAKO NP XJIOPUPOBAHUN HEKOTOPBIE
PaCTBOPEHHBIE B BOJIE OPIaHMYECKIEe BEIIECTBA 00PA3yIOT XJIOPOPraHNIeCcKIe COeIMHeHNSI.
OCHOBHBIMU 3arPA3HATEIAME BOJIBI IPH 9TOM CTaHOBATCs Tpurasjorenmeransl (TTM), npu-
CYTCTBHE B BOJI€ KOTOPBIX HMEET MOJTBEPKJICHHYIO CBI3b C MPOOJIEMAMU CO 30POBHEM Y
rOPOZKAH.



MocBookanas ycTaHaBIMBaeT MaKcuMaJsibHYI0 KoHlleHTparuio TT'M B Bojgonposoje B
npenenax 1,2 mr/u. [pegensro pomycrumast Korrenrpanuss TTM B BomompoBogHOil Bojie
COCTaBJISIET b MUJIMOHHBIX jloJieii (110 macce). VI3BecTro, uro npu kunsgdennu Bojbl TT'M
OCTAIOTCSI B KHIISTIEHOIT BOJIE.

Ban lBaHoBMY TOTOBUT daii cieayomuM obpa3oM. BHavaje OH 3alloHSET ITyCTOit
YaHUK OJHUM JINTPOM BOJIOIIPOBOJHON BOJIbI. 3aTeM CTaBUT €ro Ha IUINTY U 3a0bIBACT O
HeMm. Korja qaiffHuK BLIKUIIAET HAIOJIOBUHY, OH 3aBapuBaeT cebe Jail 1 0CTaB/IseT MOJOBUHY
BOJIbI B YailHUKe, K KOTOPOI JTOJIMBAET BOJIbI U3-T10JI KPpaHa U CHOBA KUISATHUT JIMTP BO/JIbI.
Yepes ckorbKo Takux Kunsgdaennit sany MBanosuay Oy/ieT Hebe30macHo 3aBapuBaTh daii?

BosmoxkHoe penienue

O6o3naunm vepes k xourentpanuio TT'M nepen 3aBapuBanueMm 4ast. PaccamraeM, Kak
MEH$IeTCsl KOHIIEHTPAIS OT 3aBapuBaHUs K 3aBapUBaHUIO.

[Tycts k; — nagasibnas konnentpanud. Korga san BanoBuy 3aBapuBaer dail, KOH-
MEHTPAIS He MEHIeTCs.

[Tocsie monuBanus BOJALI B YallHUK KOHIEHTPAIUA CTAHET paBHA!

0,25 k; +0,75 - 1,2.

[Tocsie ouepeHOrO KUMISTUeHNsT KOHIIEHTPAIIs JTOCTUTHET:

0,25 k; +0,75 - 1,2
0,5

kiy1 =

. [lonyuennoe 3nadenue OyeT HOBOIl KOHIIEHTpaIleil 1epe HOBbIM 3aBapuBaHUeM dasl.
Tenepb MpeaNnoNoKNM, ITO MOCIEe N TAKUX 3aBapUBAHNI, KOHIIEHTPAINSI BIEPBBIE IIpe-
BeICHIIA D MU /1, T.e. k, = b + const, rje const > 0 u k; < 5 upu ¢ < n.
Torpa mnocunraeMm, Kakasl KOHIIEHTpaIUsl ObLIa Ha IPeJbIAYIIeM Iare:

0,25k, +0,75-1,2
0,5
0,5 kp =025 k1 +0,75-1,2
0,5 kp — 0,9 =025 k,_1
2 k3,6 = k1

Ky

[ToscTaBuM B mocsiegHee BuIpazkenue k, = 5 + const, Torua
k,_1=06,4+ 2 - const

[Tonygaem k, 1 > 5. Ho 9T0 mpoTuBOpeunT HaIemy mpeaooKeHto, 9To k; < 5 npn 1 <
n. CiejoBaTe/IbHO, HAIIE IIPEIII0JIOKEeHIe He BepHO, a 3HauuT KoHreHTpalus TT'M Hukora
HE CMOYKET IPEBBICUTH OTMETKY B 5 Mr /1. 3naunt, VBan IBaHOBIY MOXKET CKOJIBKO YTOJIHO
3aBapuBaTh U MUTHL Jail TaKMM oOpa3oM, 0e3 Bpeja 3aMeTHOIO JIIAd 3/I0POBbsI, KOTOPIi
MOKeT HaHEeCTH IOBBIIeHHOe coaepxkanue TT'M B qae.

OTBert: konnenrpaius TT'M He npeBbicuT jonycTuMoro noxkasaresst u Vsan MBanosnu
MOKeT OeCKOHETHO 3aBapuBaTh vail.



