D-7 KJaccChl

1. Bxoa B TOpProBblii IIEHTP

YacTo B TOPrOBBIX IIEHTPaxX Ha BXOJE YCTAHABIUBAIOT JIBEPb-
BepTYIIKY. /IBepHble TPOEMBI, IOKA3aHHbIE IIYHKTUPOM, UMEIOT OJIMHA-
KOBYIO AnuHY. [JIyXme cTeHKH, MOKa3aHHbIE CILIOITHON JIMHUEH, TakxKe
OMHAKOBBI. UTOOBI YMEHBIIUTH IIOTEPH TEILJIa B XOJ0HOE BpEeMs T'0JIa,
JIBEPU MPOEKTUPYIOT TaK, YTOOBI BO3YX HE MOT HAIIPAMYIO IIPOXOIUTH
Yepe3 TaKyio JIBePb U CO3/IaBaTh CKBO3HSIK (CM. PHC.).

B ToproBoM IieHTpe ILIAHUPYETCsSl YCTAHOBUTH JIBEPbL-BEPTYIIKY C
TpeMs IIePeropoKaMu TaK, YTOOBI IMUPUHA JABEPHBIX IIPOEMOB ObI-
jga MakcumaJsibHa. OIlpejesnmTe, BO CKOJBKO pa3 JJjid TaKOil JIBEpH-
BEPTYIIKU O0IIas JJIMHA JIBEPHBIX NPOEMOB Lypos (00IMast jinHa
yaacTkoB AB u C'D, 0OTMeYeHHBIX ITyHKTUPOM) MEHBIIe OOIIeit JTIHBI
DJTYXUX CTEHOK Lcrenwy (001161 mytnabl yaacTtkoB BC' 1 AD, oTMedeHHBIX
CILJIOITHOM JIMHMEH ).

CKBO3H4K €CTb CKBO3H4KAa HET L = 360° L,

CupaBoYHbIe JTaHHbIE
e [loytHbIit yroJ moBopoTa JiBepru BOKPYT CBoell ocu paBeH 360°.
e /lmmHa 9acTw OKPYKHOCTH C YIJIOM (v (CM. DHC.) BBIDAXKAETCS depes3
JUINHY BCeil OKPYKHOCTU:

o 8
3600

re @ u3MepdeTcd B rpajiycax, a Ly — JanHa Beell OKPY2KHOCTH.

Loz LO)



TpeboBanus K OTBETY

B moJjie oTBeTa BBeMTE OTHOINIEHUE OOIEH JJIMHBI TJIYXUX CTEHOK K 00-

LCTeHKI/I
meﬁ JJIMHE ABEPHLIX IIPOEMOB —— B BUJ€ YHUCJIa, OKPYIJVIUB OO IIE-
OPOEMBI

JIBIX, & B PEIIeHNN MOKaXKUTe, UTO JIJIsI BHIOpAHHOI'O THUIIA JIBEPU OOIIasd
JJIMHA JIBEPHBIX TPOEMOB MaKCHUMaJIbHA.

Bo3moxkHOe penieHune

1. BBeném obosHavdeHNd, TOKA3aHHBIE HA PUCYHKE.

2. OupenennM yroj MexKJ1y IIeperopojKaMi B JIBEPU-BEPTYIIKE:

360° )
CKOZT:12O

3. CKBOBHsIKa He OyJIeT, ecjiu JJINHA, [JIYXOil CTeHKHU He MEeHbIIe JIJI1-
HBbI 9aCTU OKPYKHOCTHU C YIJIOM (g, T.€.

anq < .

4. I'myxme cTeHKHW, KaK W JBEPHbIE TPOEMBI, OJTUHAKOBBI, TTOITOMY
o0Imasd JJIMHa OJHON TUIyXOM CTEHKHW W OJIHOTO JBEPHOrO IMMPOEMa paBHA
II0JIOBUHE JIJIMHBI BCel OKPY2KHOCTH:

L OPOEMBI L CTE€HKH L 0

2 2 2

Yr1o0bl ajimHA ABEPHBIX ITPOEMOB ObLIA MaKCHUMaJIbHA, IJIMHA IJIYXUX
CTEHOK JOJI2KHA ObITh MUHUMAJILHA.



5. HToOBbI JiyTMHAa TUIyXUX CTEHOK OBbLJIa MUHUMAJIbHA, YTOJT (v JOJIZKEH
COBITaJIaTh C YIJIOM «y. llostygaem, 4To oOmas JiimHa TVIyXUX CTEHOK

paBHAa:
20&0 2

LCTGHKI/I — = — L.
360° " 37"

6. /711 1BEpPHBIX TPOEMOB OCTAETCS:

1
anoéMbI — LO — LCTeHKI/I - §LO

7. Ilonygaem nmckoMoe OTHOIIECHUE:

LCTeHKI/I L 2L0/3 —9
ano'éMbI B L0/3 -

OTser: 2.

Kpurepun

1. OrBer BepHbIii, HO pelieHus] HeT (B 3arpy:KeHHOM aiijie perneHne
OTCyTCTBYeT) — b OasIIoB.

2. OnpenesiéH yroja MexK1y IeperopojkaMu — H 0aJLioB.

3. Omupenenenbl BO3MOXKHBIE 3HAUYEHUsT YIVIa (v WJIM JIJINHA OJIHOM
IJIyXOii cTeHKn — 6 0aJIIoB.

4. OnpesiesieHo ycjioBue MaKCUMAJIBHOCTU Lyposye — 9 6as110B.

5. Ilosrygen BepHBIN OTBET — 5 OAJIIOB.



2. buabsapa

Ha Ounbsipie ycraHOBJIEHBI JIBa Iapa: Oesblii u depHbIii. Tpedyer-
cd TaK YIapUTh 110 YEPHOMY Iapy, 4TOOBI OH, OTPa3UBIINCHL OT OOPTa
AB, a 3arem ot 6opra BC' monas B 6emblit map. OupenenTsh HAIpaB-
JIeHne, B KOTOPOM HEOOXOJMMO HAHOCHATH yJIap IO UYEPHOMY IMapy I
JIOCTUZKEHUA ITOM 1ICJIN.

A B

D C

TpeboBanust K pereHnio

B pemennn nmpuBeguTe pUCYHOK C yKa3aHUEM, KaK JIOJ2KEH JIBUTATh-
cd 4EPHBIN Iap, 1 000CHYHTE STOT PUCYHOK.

Perrenre MoxKeT OBITH CO37IAHO C ITOMOIIHIO TEKCTOBOTO PeaKTopa,
I Pa3b0pUINBO HAIIMCAHO OT PYKU WM OTCKaAHWUPOBAHO C pPa3pericHreM
re meree 300 DPI. Pemernne (B ToM 9mc/ie uepTesku U PUCYHKH) JTOJIZKHO
OBITH BBIIIOJTHEHO MIPUMTaMU Y€PHOIO WJIM CUHETO IIBeTa UJIA PYYIKOI CH-
HEro WM YepHOTo IBeTa. Pemrennsa npuHuMalioTcs B daitmax dpopmaTon
PDF, JPEG. Henb3a yka3biBaTh B perieHnn (paMUINi0, UMsI, OTIECTBO
ydacTHUKa. Hemb3s genars B pemennu moOMeTKH, He OTHOCSIIAECT K 3a-
nmaanio OJIMMITIAIbI.

BoamoxkHoe pelrieHue

1. Ilpu pemennn sToit 3aga49n MBI OyJIeM paccMaTpUBaTh CaMoe IPO-
cToe JIBUKeHne mapa (T.e. He OyIeM yIuThIBaTh TPEHIe, BPaIlleHne 1 T.11.
siBJIeHNs). B 9TOM cityvae JBUXKeHMe IMapa 1mociie coyaapenus ¢ 60pToM
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MOYKHO PacCMaTpUBaTh KaK 3epKaJbHOE OTParKeHUe: YIOoJI OTParKeHUsd
paBeH YIUIy HaJICHU.

2. IlpeacraBuMm, aro BMecTo 6opToB crosia AB n BC' crosr 1ioc-
Kre 3epkKaJia. Torja JBHKeHHue Iapa B 3epKaJe Iocje yjgapa 0 00pT
(3epkayio) GyeT MpoIoJIZKEHHEM MPSMOJIMHETHOTO JIBUXKEHUsI Tapa JI0

yaapa.

D} D))

A))

D C

3. Ecim pemrenue cymecTByeT, TO IpsAMasd COEIUHAIONIAA YEPHBII
map u obpas Oesioro mapa BII7 momKxHA TpoxXoauTh Yepe3 AB, a moToMm
BC', 1.e mpoxoauTh Jiesee npsimoit X B (rjie X — 910 yepHbIii 1map).

4. Tak Kax OeJpIil IIap HaXOIUTCs JieBee IpsaMoit X B, To Ha BTO-
poM obpase, obpa3z besoro mapa L7 Oyner npasee, a 3HAYAT HETb34
IIPOBECTHU MPSAMYIO Uepe3 UYEpHBIi 1map u obpas 6eaoro mapa b7 Tak,
4TOOBI OHA IPOXOJMa JjeBee npamoit X B.

Kpurepun

1. OTBeT BepHBIil, HO peIleHns HeT WM MOCTPOEHUE He apryMeHTH-
POBAHO (HE MOCTPOeHA MOJEh) — 5 GAJLIOB.

2. [lpuBesiena aHaiorust ¢ OTpaskKeHHEM CBeTa WM €CTh CChLIKA Ha
CBOIICTBa yIPYTOro yaapa — b5 6aJuIoB.



3. BulinmosineHo mocTpoenne n300pakeHusi OeJjIoro mapa B boprax cTo-
JIa WM aHAJIOTUIHOE TTOCTPOeHMe Jjist 9épHoro mapa — 10 6aswmos (1o
5 6asI7I0B Ha TIOCTPOEHHE KarKI0r0 N300parKeHNs ).

4. IlpoBenena npamas X B mim anajorudHas npamMas — b OaJia.



3. Kaueiin

Ha cunmenbsix kaueseit cuaar netn — J1éma u Bans (em. puc.). Macca
Banu — 40 xr, a JIéma B moaropa pasa tsxkesiee Bann. Ob1ias 1juHa
kadeseir 4 m. [ne HaxXoquTCsT TOYKA OIOPHI, €C/IM KadeJu HaXOISITCs B
cocTogHUN paBHOBecusi! Maccoii Kadeseir MOXKHO IpeHeOpedb.

TpeboBannsa K oTBETY
Onpesesmnre paccTogHIe OT Kpad Kaden, Ha KOTOPOM cuInT Bams, 110
TOYKHU OIIOPHI B MeTPax M 3aIIUIINATE B BUIE UUC/Ia, OKPYIJIUB 10 IECs-
ThIX, 0€3 YKa3aHUs eIUHUL N3MEPEHMSI.

BosmoxkHoe pelrieHne

1. Ilyctb mteun poraara — Ly u Lo, a JijinHa Beero pbriara — L.
2. CoryiacHO TIpaBUJIy phrdara (IIPABIIO MOMEHTOB) JIJIs TIOJIOKEHUSI
pPaBHOBECHST MOKHO 3aIICATh:

Fy- Ly =F5: Ls.

3. Kpome Toro, oueBuino, aro L + Lo = L.
4. BripazkaeM JJIMHY OJHOTO ILIeYa Kadejeil depe3 AJIUHY JIPYTroro
IJIeva U IOACTABJsSIEM B IIPABUJIO phIvara:

I

Li=L—Ly=F(L—Ly)=FLy=Ly=———+1L
1 2 1( 2) 242 2 F1+F2



5. YumTbIBas, 9TO CHJbI TaxKecTu Fy = mqg, Fo = msg, Tae my u
Mo — MAacCChl JIeTell, a g —BeJUYNHa YCKOPEHHUsI CBOOOIHOIO IIaCHUS,

3allhIlieM.: m m
Ly=1L Y™ 6w
(my+ma2)g my + mo

6. Oupenessiem Bropoe 1iedo poidara: Ly = L — Ly = 2,4 M.
Omser: 2,4.

Kpurepun

1. OTBeT BepHBIit, HO perieHns HeT (B 3arpyKeHHOM daiiie perreHne
OTCyTCTBYeT) — 5 OasIIoB.

2. B pemernn nmpuBeieHO MpaBUIO phidara (IIpaBmIO MOMEHTOB) —
10 GasutoB.

3. B pemennn ykazaHa cBA3b MEXK/Iy ILJIe9aMU phidara — 5 0aJIjIoB.

4. B pemenunn ompeaeaeHO paccTodHHe OT BaHM 0 TOYKU OIOPHI
pbraara — 10 6aJ110B.



4. NcnplTaHudg IIPOYHOCTH OEeTOHA

IIpounocTs GeToHA sBJIIETCS BaxKHeEHIIeil XapaKTEepPUCTUKON STOIO
CTPOUTEIbHOIO MaTepruaJja. Ké HeoOXoIuMO yUUTHIBATH HPHU IIPOEKTH-
POBAaHUN KOHCTPYKIIII 3MaHUI, 9CTaKa WIN IIyTEIPOBOIOB. 11 MCIIbI-
TaHUsI O€TOHA Ha IMPOYHOCTDH U3 HErO M3rOTaBJINBAIOT KYOUKU Pa3MepOM
20 cm X 20 e X 20 cm. 3areM KyOMKH IIOMEIAIOT IIOJ IIPECC U IOCTe-
IIEHHO YBEJIUYUBAIOT CUJIY, JefiCTBYIOIIYIO Ha Kyouk. IIpm ompemenéH-
HOI BeJIMUMHE IIPUKJIAIbIBAEMOIl CUJIbI KyOUK HAYUHAET Pa3pPyIIaThCs.
Ilanee, onpenendercd MUHIMAJIbLHOE JaBJIeHUE, TPU KOTOPOM KyOUK Ha~
YUHAET Pa3pylIaThbCd.

3BecTHO, 9TO IIPU CXKATUM MO, TPeccoM KyOMK HEKOTOPOIl MapKH
OeToHa Ha4vaJ pa3pylilaThbes Ipu Aeficrun Ha Hero cuiibl 400 KH. Ompe-
JIeJINTe MUHUMAJIBHOE JaBJIeHUe, IIPU KOTOPOM OETOH 9TOil MapKu Had-
HeT pas3pymaTrbed. 1Ipu pemennn cauraiiTe, 9TO IJIOMIA b ITOBEPXHOCTH
KyOUKa MeHbIIe TJIOMAJIN LIACTUHBI IIpecca (CM. puc. ).

O6pa3zer 10 UCHBITAHNS O6pa3zerr mocjie UCIHbITAHUS

CrpaBovHbIE JTaHHBIE
e /lapijieHreM Ha3bIBaeTCsl (pu3mMUecKasi BeJIMUNHA, PaBHAas OTHOIIEHUIO
CIJIBbI, JAEUCTBYIOMIECH IO HIPAMBIM YIJIOM Ha YYaCTOK IOBEPXHOCTH, K
IJIOIIAIN STOTO YYaCTKa ITIOBEPXHOCTH.
e [[10maap IpsIMOYTOJIbHIKA paBHA IPOU3BEJIEHUIO JIJIMH €r0 CTOPOH.
e /151 ymobCcTBa 9acTO MCIOJIB3YIOTCA IPUCTABKHU, 0003HAYAIOIINE CTe-
enn jecsatu: 1yt 1000 e uHII HCTOB3Y 0T MPUCTABKY «KUI0» (B 1 Ku-
gorpamme — 1000 rpammos), st 1000000 euHAT] — TIPUCTABKY «Merasy.
[IpucraBka «Kmjio» 00O3HaAUaETCsI MaJIEHBKOM OYKBOI «K», a IPUCTABKA
«Meray — O0IbIIoi OYKBOI «M».




TpeboBanus K OTBETY
Ounpenennre BeJIUYUHY MUHUMAJIBHOIO JaBJEHUsI B MerallacKaJisax
(MIIa), mpu KoTOpoM GETOH JAHHONH MapKM HAYHET pa3pyllaThCs, 1
3allAIIUTE B BUJE YHUCJIA, OKPYTJIUB JIO TEJBIX, 0e3 YKa3aHWs €IUHUII
N3MepEHUd.

BosmoxkHoe pelrieHne

1. Cropona Kybuka pasHa a = 0,2 M. MuHnMaJ/IbHasI CUjIa, IO Jeii-
CTBHEM KOTOPOI KyOMK HaunHaeT paspymarbed, ' = 400 kH.
2. JlaBieHue, oka3blBaeMoOe Ha KYyOMK, MOXKHO BBIYHCJINTH TaK:

P = 3
rme S = a-a = 0,04 M2 — 1mI0maIbL CTOPOHLI KyOUKa, K KOTOPO IIPHU-
KJIaJIbIBaeTcs cuia F.
3. Hapyienne OyneT MIHIMAJILHBIM, €CJIA CUJIa, IPH KOTOPOil pas3py-
ImaeTcss KyOuk Oyner MUHUMAJILHON. /LI BeJIMYIuHbI JTaBIeHUs IOy da-

eM:
F 4
P== = 400000 _ 10000000 = 10"T1a = 10MIIa.
a? 0,04
Orger: 10.
Kpurepun

1. OTBeT BepHBIit, HO perteHns HeT (B 3arpyKeHHOM daiiie perreHne
OTCyTCTBYeT) — b OasIIoB.

2. B pemennn ykazana BeIUdMHA CHJIBI, JeHCTBYIONIEH Ha IpaHb Ky-
buka — 5 OaJlIoB.

3. B pemennn ykaszaHa ILIOmMa b I'paHn Kyouka — 5 0aJlIoB.

4. B perrennu yKaszaHO yCJI0BUE, IPA KOTOPOM JIABJIEHHE MUHIMAJIb-
HO — 5 OaJLIoB.

5. B permernn ornpesiesiena BeJIMdInHA JIaBIeHNs B TacKaaax (5 6as-
JIOB) ¥ BEPHO IepeBejieHa B Meranackain (5 6asioB).
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8-9 KJjacchl

1. Bxoa B TOpProBblii IIEHTP

YacTo B TOProBBIX IIEHTpaxX Ha BXOJe YCTAHABJIUBAIOT IBEPhb-
BepTYyIIKY. UT0OBI MUHUMHU3UPOBATEH IIOTEPU TeILIa B XOJIOIHOE BPEMsI
XOJIa, JBEPU IPOEKTUPYIOT TaKUM 00pas30M, 9TOOBI BO3IYX HE MOI Ha-
IPSIMYIO IPOXOJINTH Yepe3 TaKyio IBePh U CO31aBATh CKBO3HSIK.

B ToproBoM IeHTpe ILIAHUPYETCS YCTAHOBUTH CHMMETPUYIHYIO
JIBEPb-BEPTYIIKY, CXeMATHIHO MMOKA3aHHYIO HA PUCYHKe (BUJI CBEPXY ).
Yron ZAON = 45°, a yron ZAND = 120°. Bayrpennuii paauyc Kpy-
roBOTO IIpocTpaHcTBa paBeH R = 2 merpa. Ha ygactke N K mianupy-
eTcsl pa3MeCTUTDh PeKJaMHbII rakaT. OupeaennTe, ero MaKCIMaJIbHY O
IITUPUHY.

TpeboBanust K oTBETY
Ornpefenure MakKCUMaJIbHOE 3HAYEHNE MIUPUHBI IIJ1aKaTa B MeTpax U 3a-
IUTIIATE OTBET B BUJIE YMCJIA, OKPYTJIMB JI0 COTBIX, 0€3 YKa3aHWs €TUHUI]
U3MepeHUs.

Bo3moxkHoe penieHue

1. Iz cumMerpum jBepu oTHOCUTe bHO IpaMoit N K ciemgyer, 9To
LZAOD = 90°.
2. ITo Teopeme Iludaropa g Tpeyronbanka AAND

AD = RV2.
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3. Obosnaunm 3a M cepeanny orpeska AD, Torma

AM:MngR.

4. N3 teopeme IIudaropa miasa rpeyroabauka AAOM

5. 3 tpeyronbauka AAM N HaxoguMm KaTeT

MN = ?AM = ?R.

6. umua orpeska ON:

ON:OM—MNzgR—gR.

7. MakcnMmasibHas MUpUHA I1aKaTa — JAJIuHa oTpeska N K:

NK:20N:R[2<1—§>.

8. MakcumaJjibHas MHUpUHA IJTaKaTa MOC/Ie HTOACTAHOBKU UNCIOBBIX
JTaHHbIX:

NK = 2V2 (1 _ ?) ~ 1,20 M.
Omser: 1,20.
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Kpurepun

1. OrBer BepHbIii, HO pelieHns HeT (B 3arpyKeHHOM aiijie perreHne
orcyrcrByer) — 10 6asios.

2. Haitnen ZAOD wnimm anajgornvunabiii — 10 6aJ1IoB.

3. Oupenenena ganaa OM nim aHajgorugHoro orpeska — 10 6aJ1IoB.

4. Oupenenena giauaa M N mm aHAJIOTTIHOTO oTpe3Ka — 20 0aJIoB.

5. ITonygeno nrorosoe Buipaxkenue st [N K B obIieM BUjie U HOJY-
YeH BepHbIi uncaoBoil orBeT — 10 6aJ110B.

ba. Ompenenena pymaa N K (110 JeficTBUSIM) 1 TIOJTyI€H BEPHBIN THC-
JIOBO# OTBET, TOYHOCTH OTBETa He CHU3WJIACH 38 CUYET OKPYIVIEHUS, —
10 GastoB.

56. Omnpenenena qmuaa N K (1o AeficTBUSIM) U MOJTYyYeH TUCIOBOM
OTBET, TOYHOCTb OTBETa CHU3MJIACH 32 CUET OKpYyIJIeHus:, — 6 OaJjioB.
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2. A30THast KNCJIOTA

JlabopaHT JImcoxBocTOB HE cMOT MMOI00paTh HEOOXOINMYIO KOHIICH-
TPAIAIO A30THON KUCJIOTHI, YTOOBI IIPU €€ B3aMMOJIECHCTBUU C MapraH-
eM 00pas3oBbIBaJICA TOIBKO okent azora (IV). Kak 0661 on HE mbITadics,
Bcerga moJydasack cMecb NOy u NO. OcrtaBuB IHONIBITKEA I10100paTh
KOHIIEHTPAIINIO a30THOM KucjoThl u cobpas 500 mur cmecu NO, u NO,
JIMCOXBOCTOB 3aIyCTU/I B peaKInoHHbIH cocy erte 250 M Os. ok aas-
IIIACH OKOHYAHUS PEaKIMM, OH OOHAPYXKIJI, IYTO OOIINE 00beM CHCTEMBbI
cocTaBUI Vi = 650 M1, Hammmmre B perennn ypaBHEHHsI BCEX IIPO-
TeKAIONINX PeakIuii, a TaKxKe OIIPeJieJuTe COCTaBbl UCXOIHOM U IIOJIY-
JEHHOM T'a30BbIX CMecell B 00bEeMHBIX IIPOIIEHTAaX.

TpeboBaHust K OTBETY
O6bémuyio goao NO B cMmecu 10 jo0aBjIeHUsI KUCI0POIa 3AIUAIIUTE B
BH/JIe YHCJIa, OKPYIJIAB JI0 IEJbIX, 03 YKa3aHUs eINHNAI] N3MEPEHU.

Bos3moxkHoe pelieHue

1. 3amnuireM ypaBHEHHS IIPOTEKAIOIIUX IIPOIECCOB:
(&) Mn + 4HN03<KOHLL> — MD(N03)2 + 2NO2 + 2H20
(6) 3Mn + 8HNO;3(pa36.) — 3Mn(NO3)s + 2NO + 4H,0.
(B) 2NO + 02 — 2N02

2. IIyctb X — obbémuasa noasa NO. Ilpu pobasienun Oy K cmecn
okcnioB azota NO okucisierca 10 NOg, 9TO TIPUBOJUT K YACTHIHOMY
yMeHbIIIeHnI0 o0beMa ra3os. M3 aByx mosekysn NO u omHOil MoJieKy-
sl O9 obpasyrorcs aBe MoJeKysbl NOg, TakuM 00pa3oM, YMeEHbIIeHUE
obbema cocrasiser 500 - X /2.

3. O6bem urorosoit razoBoit cmecu paser 500+4250—500- X /2 = 650,

4. Pemasg s1o ypasuenue, nojuydaem X = 40%. O6bemuasn g0 NOo
— 60%.

5. Pacuer mozkeT OBITH MpOIIE — U3 CTEXHOMETPUH Peakiun (B) Mpu
yMeHbIeHnn oobema Ha V' pacxoayerca 2V NO.

OTset: 40.
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Kpurepun

1. OrBer BepHbIii, HO pelieHns HeT (B 3arpyKeHHOM aiijie perreHne
orcyTcTByeT) — 3 baJuia.

2. 3a peaknuio (a) — 3 GaJwura.

3. 3a peakimio (6) — 3 basia.

4. 3a peakmuio (B) — 1,8 basia.

5. 3a oupenenenne oobéMuOI tom NO — 3.6 basa.

6. 3a ompenenenne cocraBa duHabHON cMecu (23,1% O9 u 76,9%
NOy) — 3,6 6asra.
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3. Mypageii o HUJINHIAPY

MypaBeit moa3ér 1mo OOKOBOIl ITOBEPXHOCTH IUIWHIPA JIJIMHOMA
L = 47,1 cm u pajmmycom R = 1 cM, gBurasch 1o BUHTOBOU JIMHUU C
IOCTOSTHHBIM <«ITIArOM BUHTa» (CM. puC.). CKOJIBKO IMOJHBIX 000POTOB BO-
KPYT OCH ITUJINH/IPa COBEPIIUT MypaBeit K MOMEHTY, KOT/1a OH ITPOIOJI3ET
OT OJIHOT'O TOpIla IUJIUHIPA JO JIPYToro, €cju NpOiiJeHHbII MypaBbeM
IIyTh paBeH S = 78,5 cm?

N
b 4

CupaBoYHbIe JTaHHBIE
[Ipn pacuérax caurtath ™ = 3,14.

TpeboBanus K oTBETY
Onpesennre YNUCI0 HMOJTHBIX 000POTOB BOKPYT OCH IIUJIMHJIPA, KOTOPHIE
COBEPIIUT MypaBeil, U 3alliIIITe B OTBET B BUJIE 11€JIOr0 Yncjia 6e3 yKa-
3aHUs €IMHUL] U3MEPEHU.

Bo3moxkHoe pelieHue

1. CkopocCThb JABUKEHUsI MypaBbsl B HAIIPABJIEHUHU BIOJIb OCHU ITAJINH-
Ipa paBHa

L
Vp = —,
t
rjie ¢ — BpeMsl JABUKEHUS MYypPaBb.
2. Monynb ckopocTn MypaBbs:
S
V= —.
t

16



3. 3HAUYUT, CKOPOCTh ABUXKEHUSA MYyPaBbsl B IIJIOCKOCTHU, IIapaJLie/lb-
HOW TOPILY IWJIAHIPA:

N/

— 02 2 =
Uy = \/V* —vi = n

4. C napyroit CTOpOHBI,

27 Rn
v, = —
rJIe 7 — YHUCJI0 BUTKOB BUHTOBO JIMHUU.

5. O0beuHSs JIBa MOCJIEIHUX BbIPaXKeHUsI, HAXOUM YUCJI0 000PO-
TOB, KOTOPOe CJejlaeT MypaBeil BOKPYT OCU IHJIMH/IPA:

vt VS?— L2

"= 2T R B 2T R

6. [lomcTraBisgsa uncia, mojiydaeM OTBET:

~ /(78,5-1072)2 — (41,7-1072)2 0
"= 2.314-1-10-2 -

OTset: 10.

Kpurepun

1. OTBer BepHbIii, HO pelieHnsT HeT (B 3arpy:KeHHOM aiijie perneHne
OTCyTCTBYeT) — 3 OAJIIOB.

2. Ilonmy4aeHa CKOpOCTb JABU:KEHHSI MYypPaBbsl B HAIIPaBJIECHUHU BIOJIb
ocu IUInHApa — 2,4 dasuia.

3. Iloxy4den moayab ckopocTu MypaBbd — 2,4 GaJia.

4. BeipaxkeHa CKOPOCTD U, IBUXKEHHUSA MypPaBbs B IJIOCKOCTH, HapaJl-
JIeJILHOI TOPIY IJIHHIPA, Uepe3 MOJIY/Ib CKOPOCTH U U CKOPOCTH JIBH-
JKEeHMsSI MypaBbsl B HaIlpaBJIEHUU BIOJIb OCH MUINHIpa v, — 4,2 Oajia.

5. IlosyueHo BbIpaKeHUs JJII GHCIa OOOPOTOB 7T U IIOACTABJIEHBI
JHnCcJIeHHbIE 3HaYeHus — 6 0aJIIoB.
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4. Bosga co JbJI0M

Qusnk Asekcanap pemm mnpoBectu dkciepuMenT. OH B3st1 2022
obopasna — 1011 xkanens Bojbr 1 1011 KycoukoB Jyiba. Bee st ob6pas3iib
IMEJIN OJIMHAKOBBIE MAaCChl M = 1 T.

TemmepaTrypa mepBoii Karan Bojbl Obl1a pasHa t, = 0,05 °C, a TeM-
repaTypa KaxkKJIoi CJIeIyIoIell KallJIi BOJAbl Oblia BBIIIE TeMIepaTypbl
npeabaymeit Kamin vHa At = 0,05 °C.

Temmeparypa mepBoro Kycodka Jjbjia Obuia papHa t_ = —0,05 °C, a
TeMIlepaTypa KaxKJIOW CJeIyIOmeil JIbJIMHKNA OblLIa HHUXKe TeMIepaTypPhl
npeibLIyineit Ha Ty ke Beanunny At = 0,05 °C.

Atekcarap momecTu1 Bce oOpasinl B Kajgopumerp. Kakas macca Bo-
JIbI B 2KHJTKOM COCTOSTHUN OKaXKeTCsl B KaJIOPUMETPE IT0CJIe YCTaHOBJIEHUS
B HEM TEILJIOBOI'O PaBHOBECHS !

TermnoéMKOCThIO KaJJOPUMETPa M TMOTEPSIMU TEILIOTHI TPeHeOPEeUb.

CupaBo4uHbIe JTaHHBIE
YaenbHas TEITOEMKOCTD KUIKOM BObI ¢ = 4200 [Ix /(kr- °C)
YaenbHas TEII0eMKOCTh Jibjia ¢; = 2100 Ix /(kr- °C)

YaenbHas TemoTa miaasieHns Jibiga A = 334 kJIxK /K.

TpeboBannda K OTBETY
OTBer BbhIpa3uTe B rpaMMax M 3aIHIINTEe B BUIE UNUCIa, OKPYIJIUB JI0
IIEJIBIX.

BosmoxkHoe pelrieHne

1. KomraecTBO TEmIOTHI, KOTOPOE OTIALYT BCe 00Pa3Ibl ¢ YKUIKOI
Bo0# mpu ocThiBanuu 10 0 °C, paBHO

(n+1)n

QF = cam (AL + 20t + -+ nAt) = cym——

At,

rie n = 1011.
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2. KonndaecTBo TeIIOTHI, KOTOPOE OTIAIYyT BCEe 0OpPA3IbI CO JIbIOM
upu Harpesanuu jio 0 °C, paBHO

(n+1)n

Q7 = cam (AL + 240 + -+ nAl) = cam=——

At,
riae n = 1011.

3. Buano, uro QT > ()7, nmosromy nocse narpesanus Jbaa 10 0 °C
JaCTh JIb/Ia 00s13aTEeJILHO pacTaeT. Onpeﬂe.)mM 3al1ac TeIJIOThl, KOTOPbIi
MOZKET IIOUTU Ha IIJIaBJIEHUE HEKOTOPOU YacCTH JIbJIA:

(n+1)n

At = 53714.43 Tl

— T - _
AQ=Q" —Q = (e —cx)m
4. IlpoBepuM, CKOJIBKO MOTPeOyeTCs KOJIUYECTBA TEIJIOTHI, YTOObI
PACTOINTD BECh JIEJ B KAJIOPUMETPE:

Quuan = Amn = 337674 Ix < AQ,

CJIeIOBATEJIbHO, JIET PacTaeT He BEeCh.
5. SarmineM ypaBHEHUE TEIJIOBOro baJjiaHca n HaiaéMm Maccy M pac-
TasBIIIETO JIbJIA:

(n+1)n

AQ — QHﬂaBl — (CB - Cn) m At = \M =

1
wm ~ 0,161 &r.

6. Ilociie ycTanoBI€eHIA TEILIOBOTO PaBHOBECHUs B KaJIOPUMETPE Mac-
ca »KUJKO# BOJBI B HEM Oy/IeT paBHA:

= M = (¢ — ) m

mg=M+m-n=161+1r-1011 =1172 r
OTser: 1172.
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Kpurepun

1. OrBer BepHbIii, HO pelieHns HeT (B 3arpyKeHHOM aiijie perreHne
orcyTcrByer) — 4 GaJura.

2. TTosryueno KommdaecTso TermaoTsl 1, KoTopoe 0Taa Iy T Bee 0Opas-
IIbI C YKUJIKOHM BoJio#l nipu octhiBanuu g0 0 °C — 4 daJsnia.

3. IlosrygeHo KOJIM9IecTBO TEIJIOTHI (), KOTOPOe IIoJIydaT Bce 00pas3-
IIbI CO JIbJIOM IIpu ux HarpeBanuu 10 0 °C — 4 GaJuia.

4. ITposeneno cpasnenne Q1 m ()7 U clenaH BBIBOJ O TOM, UTO B
KaJIOpUMeETpe JIEJ pacTaeT He Bechb — 9,6 06aJIIOB.

5. 3amucaHo ypaBHEHHE TEILJIOBOIO DaJjiaHca, I0JIyYeHa Macca pacTa-
SIBIIIETO JIbJA, IOJIYYEH OTBET B OOIIEM BHJIE U IIOACTAaBIECHBI YUCJICHHbIE
3HavdeHus — 6,4 GaJia.
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