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Onumnuaga wkonbHUKos CN6IY
2016/2017 yuebHbiii rog,
UHKeHepHble cuctembl

OT60pOYHDIN 3Tan
yacTb A (3agaua 1)

Bo epemsa cobecedosaHus (npu npueme HA OO0AXCHOCMb KamepouHepa) [Macrnopmy
nonyyun om @uneaca ®ozea 3a0aHuUe: Kynums rpoodyKmos OsA 6blNeYKu MuUpo208.
Meped yxodom Ha cobpaHue Hay4yHoz20 obuwecmsa, Poze evidan [llacnopmy 24 000
neHcos u omnpasun Ha basap 3a kanycmoli u uHepedueHmamu 0149 mecma. Kyxapka
duneaca noockazana Macrnopmy, Ymo u3z mecma u Kanycmel (x1 u x2 - yenvle) MOXCHO

[\2 2
useomosums /X + X, nupozos. Ha pbiHke [lacnopmy Hawen ece 4mo emy

Heobxo0umo, HO MpuU 3MOM B8biACHUs, Ymo Kanycma cmoum 4 000 neHcos (3a eduHuyy
npodykma), a 014 u320moeneHuUa eoOuHuUYybl mecma rnompebyemcsa Kynume
UHepedueHmos Ha 3 000 neHcos. Kakoe Koau4ecmeo Kaxc0o20 U3 Mpoo0yKmos
Heobxooumo Kynume [Macnopmy 4mobbl Kyxapka CMoe2nia u320mosums MAKCUMAsbHO
B803MOMCHOE KO/1Uu4ecmaeo nupoz208?

yactb A (3agaua 2)

HayuHoe obwiecmeo bpumaHuu cocmasusno pelimuHe y4yeHoix. B nopmeonuo duneaca
®oz22a bbin10 50 cmamel, 2pamom u uzobpemeHul. Kaxdoe uzobpemeHue ouyeHuUAU 8
50, cmameto 6 10, a epamomy 8 2 38e300uku. Obuuli pelimuHe ®ozza cocmasun 300
38e3004€K.

a) Hanuwume npoepammy (aneopumm), ¢ nomouwblo rnepebopa BaApPUAHMOE
onpedenawyo Koaudecmaso uzobpemeHul, epamom u cmameti Puneaca.

6) Pewume 3adauyy 6 n. a) aHasnumuyecku (He npubeaas K nepebopy).

Omeem: (1, 19, 30); (2, 13, 35); (3, 7, 40); (4, 1, 45);.
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Ana mopxcecmeeHHol ecmpeyu duneaca Pozza, bbin npueomosneH caaoma u3 50
heliepeepKos, Kaxcobili uz Komopbix daem aubo 25 3annos, nubo 5 3aanos, aubo 1
3ann. Bcezo 6 cantome donxcHo cocmosmeca 150 3annos.

a) Hanuwume npoepammy (aneopumm), ¢ nomouwblo rnepebopa BaApPUAHMOE

onpedensAwyo Konuyecmeo cpeliepsepkos, umerouwjux 3apad Ha 25, 5 u 1 3aan
coomsemcmeeHHo.

6) Pewume 3ada4y n. a) aHaAuMuYecKu.

Lna mopxecmeseHHbIx nposodos Puneaca Pozza 8 danbHee nymeuiecmaue U3 2a8aHU
sbiwau 50 cydos pasHol emecmumocmu C MpPoBoOMAWUMU. B 4yucno amux cyoos
8X00UU: AXMbl 8Mecmumocmoeto 25 4enoseKk, Hebonbwue Kamepa Ha 5 uyenosek u
marseHbKue 100KU Ha 1 yenoseKa. Bcezo ®uneaca nposoxcano 150 yenosex.

a) Hanuwume npoepammy (anzopumm), ¢ nomouwblo rnepebopa BaAPUAHMOS
onpeodenAnwyro Koauyecmeso 3a0elicmeosaHHbIX Cy008 Kax 0020 8uda.

6) Pewume 3a0a4y n. a) aHAAUMUYECKU.

yacTb A (3agaua 3)

Bo spemsa KpyzoceemHozo nymewecmeaus Puneac doze nocmpousn 8030ywHsIl wap u3
mamepuana, KeadpamHeili memp Komopozao secum 0,5 Ka. [TocmpoeHHbIl wap umen

paouyc 6 m. u bbin HanosnHeH eenuemM. CKoAbKo Yesnosek (gecom no 80 Ke Kaxmobil)
CcMOoXcem nodHAMb Makoli 8030y WHbIG wap?

CnpaBoyHble AaHHble: MI0THOCTH renms 0,18 Kr/m3, nNoTHOCTb Bo3gyxa 1,29 kr/m3.
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Bo spems KpyeoceemHoz20 nymewecmsus Puneac ®oze nocmpous e030yuwHbIl wap u3
mamepuana, keadpamHelli memp Komopoz2o eecum 0,5 Ke. [locmpoeHHbIlU wap umen
paouyc 6 m. u bbia HanosHeH 8000podom. CKosbKO Yenosek (8ecom o 80 Ke Kauobil)
CMOoXcem NoOHAMb Makoli 8030y WHbIG wap?

CnpaBoyHble gaHHble: NI0OTHOCTL Bogopoaa 0,09kr/M3, NN0THOCTb Bo3ayxa 1,29 Kr/m3.

Bo spems KpyeoceemHoz20 nymewecmsus Puneac ®oze nocmpousn e030yuwHbIl wap u3
mamepuana, keadpamHelli memp Komopozo eecum 0,5 Ke. [locmpoeHHbIlU wap umen
paduyc 6 M. u bbla HanonHeH 2eauem. [loOHUMem AU 5Mom wWap KOp3uHy € 08yMsA
naccaxcupamu, ux 6aezaxmom u 6ansacmom obujum secom 320 Ke.,, @ MAK Hce
80CbMUOECAMU-KU/02PAMOB020 CbiUuKa PUKCa, MaliHO YyKpbI8WE20CA 8 KOP3UHeE.
CnpaBoyHble gaHHble: NI0THOCTL renms 0,18 Kr/m3, NNoTHOCTL Bo3ayxa 1,29 kr/m3.

yactb A (3agaua 4)

Ycmpouswuce Ha npusan Ha b6epezy necHoli pedyku Duneac Pozz O0an 3a0aHue
Macnopmy Halimu cyxue 6epe3osbie noaeHvs (0auHol 30 cMm u paduycom oKoso 4 cm).
Moka Macnopmy 3aHam nouckamu, doz2z nocmpoun wanaw, 8 KoOmopom cobpancsa
opeaHuzoeams baHw u Habpan eedpo (10 n) peeyHoli 8odbI (Mmemnepamypoii 15°C).
CKObKO rosieHbes HA00 Halimu ecau npu HazpesaHuu 8006l HaO Kocmpe mosabko 10%
8bl0enAW,Ee20CA Menaa cosepwaem rnonesHyro pabomy?

CnpasoyHbie 0aHHbIe: yoenbHAas menaoma czopaHusa cyxol bepesol 13 M/xc, yoenoHas
mensaoemKocme 800bi 4,2 K/, nnomHocme cyxoli 6epesol 700k2/m3.
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Ycmpousuwiucs Ha npusan Ha bepeay necHoli peyku Puneac Poze pewusn scKunamume 5
AuUMpos 8006l 0449 nNpueomossaeHus obeda. K 8eanuKomy COManeHUr KoOmesaoK yKpan
®uKc, Ho Poee coopyoun bepecmsaHol KomesoK, a 044 Hazpesaa 800bl bpocums 8 3mom
KOmesnoK pasoepemsie HA Kocmpe KamHu. CKOAbKO KamHel noHadobumca (macca
Kax0020 KaMHA 3 Ke.)?

CnpasoyHbie OaHHble: yoesnbHAs menaoemkocms amol nopodsl 880 [/(ke °C),
yo0enbHaa menaoemkocms 800bi 4,2 k//(ke °C), kamHu pa3zozpenu 0o 600°C.

yactb A (3agaua 5)

Bo spemsa noe3dku e noesde, 4umasa Hay4YHo-gpaHmacmuyeckuli pomaH, [lacropmy
y3HOA O [poeKme ap2oHOB8020 sa3zepa, pabomarowe2o Ha OauHe B0sHbI 488
HaHomempos. K ceoemy coxaneHUro OH ra0xo pa3bupanca 8 eQuHUUAxX usmepeHul u
nonpocun ®uneaca nepesecmu ux 8 Mukpomempeol. Kakos 6ydem omsem doezza?

Bo spems noe3dku e rnoeszde, 4umas Hay4Ho-¢paHmacmu4veckuli pomaH, Macnopmy
y3Hasa O [MpoeKme a30mHo20 snazepa, pabomaroujezo Ha OfauHe 80sHbl 337.1
HaHomempa. K CBOEMY CO>KaleHW0 OH NN0X0 pasbupasics B efyHMLAX W3MEpPeHUn U
nonpocun duneaca nepesecTy UX B aHrcTpemsl (1 aHrcTpem =102 cm). Kakos 6ydem
omeem ®ozz2a?

Bo spems noe30ku 8 rnoeszode, 4umas Hay4YHo-¢haHmacmu4veckuli pomaH, llacrnopmy
y3Han o npoekme pybuHosoz20 naszepa, pabomarowe2o Ha OnuHe 60saHbI 694.3
HaHomempa. K ceoemy coxaneHuro OH na0xo pa3bupanaca 8 eQuHUUaAx usmepeHul u
nonpocun ®uneaca nepesecmu ux 8 Mukpomempsl. Kakos 6ydem omeem ®ozea?
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Bo spems noe3dku 6 noesde, Yyumasa Hay4yHo-gpaHmacmuyeckuli pomax, llacrnopmy
y3Hasa O rpoekme eenuli-HeoHo8020 saa3zepd, pabomarowie2o Ha OsauUHe B80sHbI 632.8
HaHomempos. K CBOEMY COXKa/eHUIO OH M/I0X0 pasbupascs B eguHULAX U3MEPEHWIA U
nonpocun duneaca nepesecTy X B aHrcTpemsl (1 aHrcTpem =10° cm). Kakos 6ydem
omeem ®ozz2a?

yactb b (3apgaua 1)

Bo spema nymewecmesus no nycmelHHoU mecmHocmu ®uneac doez u [llacnopmy
HOMKHYAUCL Ha nposasn 8 3emsae. 3anacaussili ®oze 3apaHee rnpuxeamun ¢ cobol 20
Mempo8 8epesKu U paccyumel8as, Ymo ee xeamum 0714 mMo2o 4Ymobbl criycmumsosca u
uccnedosames OHo. [lna onpedeneHusa 2nybuHsl nposana Poze b6pocusn 8HU3 KAMEHb.
38yk yoapa npuwen Yyepe3 5 cekyHO. Xeamum nu doz2y sepesku 014 crycka?

CKkopocmb 38yKa npuHAMs 340 m/c

Bo spemsa nymewecmeus no nycmeiHHolU mecmHocmu @uneac doze u [lacriopmy
HOMKHYAUCb HA KOnodey C Aexcauum psoom sedpom. 3anacauselii Poee 3apaHee
npuxeamus ¢ coboli 20 mMempos 8epesKU U paccyumeolgads, Ymo ee xeamum 0758 Mo20o
umobbl docmame 800bl. [nsa onpedeneHus 2aybuHel kKonodua Poez b6pocusn 6HU3
KameHb. 38yK yoapa o0 800y npuwen vyepes 5 cekyHO. Xeamum nu Poz2y sepesku 05
mozo Ymobbl docmame 800y ?

Cropocmb 38yKa npuHame 340 m/c.
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yacTb b (3agaua 2)

Bo spemsa nymewecmesusa no Amepuke ®duneac ®Poze 6bin ceudemesnem MeCmMHO20
paseneyeHUs — mapakaHoux 6eeos. Habnwodas 3a o00HUM u3 mapakaHos, ®oee
3amemusi, Ymo oH rpobezaem ecro bezosyro OUCMaHyuo caedyrouwum obpasom: 1/7
yacmes OucCmMaHyuu oH bexcum co ckopocmeto 12 cm/c, 1/8 yacme ducmaHuyuu  co
ckopocmeto 13.5 cm/c, 1/9 yacme co ckopocmeto 15 cm/c u mak danee. lpu smom ecA
oucmaHyuAa yKknadsisaemcs 8 Yes10e Yucsao makux amanos. Kakoli moxcem 6bime 0nuHa
mapakaHa, ecau 0aAUHa OUCMaHyuu cocmasnsem 2.7 mempa?

Ymobbr OoeHamb ®uneaca Pozea u [acnopmy, coiwuky @ukcy Heobxooumo
npeodosnems y4yacmoK croKoliHol peku OauHol 6 2000 mempos Ha s00Ke. [lpolios
yemeepmb OUCMAHUUU CO CKOPOCMbIO 8 KM/Y, CbIWUK cmMasa MOHUMAamb, Ymo He
ycriegaem, U caedyouwyro 00Hy nAmMyo Yyacme GUCMAHYUU npowes co ckopocmeto 10
Km/4. BHoBb nepecyumas 0aHHbie, DUKC NOHAs/, YmMmo He0obXx00UMO M0o8bICUMb CKOPOCMb
00 12 Km/4 u cnedyrowue 1/6 yacme oucmaHyuu npouwesa ¢ smoli cKkopocmeoto. BHoeb
nepec4yumas, CblUUK ONAMb y8eau4yus CKopoCme aHAA02UMHO paHee OnucaHHOoU cxeme
U m.0. B KOHEeYHOM umoeze 8CcA OUCMAHYUA YA0XUAACL 8 Ues10e YUCA0 MAKUX 3marnoe.
Kakol moxcem 6bimb 01UHA A100KU?

yactb b (3apaua 3)

U3 nyHkma A 8 nyHKm B ®uneac ®oez

u flacnopmy OonaxcHel npolimu o A




y3Kkomy yujensto. Co2i1aCHO Kapme, pacronoxeHHol Ha UHGOPMAYUOHHOM cmeHOe,
amom nyme MOXHO npeodosems 0OHUM U3 08yx rniymeli — 4Yyepe3 MPoMeHymoYHoll
nyHkm C, nexcawuli Ha 00HOU CMOpPOHe ywenba unu 4vepes nyHkm D, anexcawuli Ha
Opyzoli cmopoHe ywienea. lpu smom yyacmru nymu (A,D) u (C,B) wupokue u awbol
nymduk npoxooum ux 3a 1 yac. Yyacmku nymu (A,C) u (D,B) npedocmasnaiom coboli
Y3KYKO mporly, CKOpocmos O8UXKEHUA MO0 KOomopol npornopyuoHaabHa Kosauvyecmay
uoyuwux yenosek (20 yenosek = 20 MUHym O8UXEHUSA 0414 Kau 0020 Yes108eKad U3 3mux
20). Co2nacHoO OQHHbLIM HA UHGOPMAUUOHHOM CmeHOe, KamcObili 0eHb Mo yuiesbto
npoxodum 60 yesosek.

beicmpo npukuHys, lacrnopmy 8b108UHY UOE O CMPOUMENLCMBE KOPOMKO20 Mocma

uz nyHkma C 8 nyHKm D u neimanca 0okadame Poz2zy Ymo amo yckopum obuwyto
CKOpOCMb O0BUM(CEHUA U COKpamum epemMs 8 nymu Kau0o2o u3 60 rnpoxodauwux no
yujenoto. oz He co2acusca ¢ 3mum 8bI8000M 8 CUsTy MO20, YMo KamcObil u3 amux 60,
HA4YuHaA Nyme, He 3HAem 0 MoM KaK rolidym Opyeue u pykosoocmeyemcs mosbKo
cxemoli Ha UHoOpMayuoHHoM cmeHOe. B pesynemame, nocmpoeHHsili mocm (C, D)
HUKQK He yay4uwum cumyauyuto. Kmo u3 cnopujukos npas? Ob6vacHUmMe omaeem.
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yactb b (3apgaua 4)

Mymewecmsya no 2opodam Esponsi, ®uneac Pozze 3amemus, Ymo B8bICOKUE WNUAU
baweH 8 ay4ax 3ax00AuWje20 CoaAHUa ombpaceisarom meHs 8 8uU0e B8biIMAHYMO20
0CMpPOYy2071b6HO20 Mpey207bHUKA, 08€ CMOPOHbI KOMOpo20o umerom O0s7UHY O0OHO20
nopsAoKa, @ mpemeos 80 MHO20 pa3 MeHbwe. ®oz2 bbiIcmpo MOHAA, YMO NA0U,a0b MEHU
00CMamoYHo f1e2K0 MOXHO ocYUMamse no npudymMaHHoU um ynpouweHHol ¢hopmyane.
a) Beisedume npubauxdceHHyr0 Gopmyay 078 8blYUCAEHUA MaA0Wadu MmaKozo
mpeya0s16HUKQ.

6) Mposedume KommnbomepHbIli 3KCnepumeHm Mo oyeHKe Kayecmea ceoeli hopmysbl,
8358 08e CMOPOHbI Mpey2oabHUKA pasHeimu 110 m u 115 m, a mpemeosto cmopoHy — om
6 m 0o 7 m c wazom 5 cm (m.e. bepem nocnedosamesibHo 3HaveHus 1; 1,05; 1,1; ... ;
1,95, 2). Boiqucaume naouwjaob Kaxool makol meHu 08ax bl — no 00HOU U3
u3zeecmHbiX U3 Kypca 2eomempuu Gopmys, a makxe o ceoel npubnauxiceHHOU
¢opmyne. Halioume cpedHee 3HayeHue abconromuol nozpewHocmu. lpusedume Koo
npo2pammel U rosy4eHHoe cpedHee 3HayeHuUe abconomHoli noepewHocmu.

Mymewecmeya no cmpaHam @uneac ®ozz2 He pas 3ameyds, YmMoO KysHeusl, npu
U320mosneHuU OMUHHbIX KUHXAn08, 3HAA Heobxodumyr 0suHy 60Ko8020 se38us,
docmamo4yHo mMOYHO 8blbuparom Heobxodumeblli Kycok 3a20mosKu. [lbimasace
pazzadame amom cekpem, doze obpamusa 8HUMAHUE HA MO, YMO KAUHOK umeem
opmy mpey2onbHUKA Yy KOmMopoz20 07UHA 08YyX CMOPOH 00HO20 MOPAOKA, a Y201
mexcoy HUMuU o4eHb mas. Puneac 002adascsa, Ymo macmepa rnossL3yomcs yrnpouweHHoUl
copmynoli 0na 8bIMUCAEHUA NA0WAOU MAKO20 OCMPOKOHEYHO20 MpPey20/bHUKA U memM
CaMbIM MOHUMAOm pasmepsl He0b6xo0uMol 3020MOBKuU.

a) Boisedume npubauxdceHHyo Gopmyay 074 8blMUCAEHUA NA0WadU MAaKoao
mpey20/1bHUKQ.

6) lposedume KommnotomepHobIl IKCepumMeHm Mo oyeHKe Kayecmea ceoeli hopmynel,
8348 08e CMOPOHbI MpPey20/bHUKA PABHLIMU 25 cm u 27 CM, a Y2071 MeXOy HUMU — om
10° 0o 20° ¢ wazom 1° (m.e. bepem nocnedosamesnvbHO 3HavyeHus 10°%11° ... ; 20°).
Boiyucnume naowadsb Kax0o20 MAKO20 mpeya20sbHUKA 08axObl — Mo 00HOU U3
U38ecmHbIX U3 Kypca eeomempuu opmys, a makxe no ceoeli npubnauxiceHHoU
gopmyne. Halioume cpedHee 3Ha4yeHue abcoaomHol noepewHocmu. lpusedume Koo
nMpo2pammel U nosay4eHHoe cpedHee 3HavYeHUe abcontomHol nozpeuwHocmu.



yacTb b (3agaua 5)

B 00HOM U3 Hay4YHO-nonyAapHoIX XypHanos duneac Poez npoyumasn 0 MAUHCMBEHHOM
naAeMeHU 8 OMCYHa/AX, Humesau KOmMopo20 #Usym HA 8bICOKOM r71amo, He moaym C
He20 cnycmumeca U Momomy Hasblearom naamo u ece naemsa «Mup». OcobeHHocmb
naemMeHU 3aKaAK4Yaemca 68 MOM, 4Ymo OHO yMeem M[PAKMU4Yecku M2HOBEHHO
pacnosHas8ame HanpassaeHUe criuHa y KapbeHa*. OcobeHHocmobto KapbeHa sasasemcs
mo, Ymo HarnpasseHue CruHa umeem ece2o 08a 3HAYeHUA. Bocrnoanb3o08aswUCsL 3Mum
naems usobpesno angasum 8 Komopom Kamooli bykee coomsemcmsyem HeKomopoe
Kosuvecmeo A4Yeek 8 Kaxcool u3z Komopbix Haxodumcs KapbeH ¢ coomsemcmayou,um
CUHOM (m.e. NpuU cMeHe crnuHa — byKkea MmeHAemcs, nNpu U3MeHeHUU Kosau4ecmea a4eek
— bykea meHsemcs). [na moz2o 4ymobbl bbimb 20Mo8bIM rpusemcmaeosams xumenel
naemexu, Pusaeac 3apaHee pewun paccyumame Heobxodumoe Kosauvyecmso Kapbuda
anrMUHUA 07149 moz2o 4ymobel socripoudsecmu cnoeo «Helloworld!» [ns smozo oH
80C0s1b3080ascA caedyroweli popmynoli 078 noayyeHus KapbeHa:
H-0 Gl NaOH

Al —> CH, > CHGC. ——> :CCL
CEE]

Kakyto maccy mexHuyeckozo Kapbuda anrwomuHuA ¢ maccosoli doneli kapbuda 80%
Heobxodumo 839msb, 0414 «3anucu» Ha KapbeHax nocaaHusa «Helloworld!», ecau 8bixod
Kaxcool uz cmadull sblweykazaHHol cxemol peakyuli cocmasnsem 70%.

* KapbeHbl — coeOuHeHus 08yxeasneHmMHo20 yanepodd. 3mo
HecmabusibHble 8bICOKOPEAKYUOHHOCNOCOOHbIE COeOUHEeHUA C Wecmobto
8a/IEHMHbLIMU  371eKmpoHamMu U obuweli ¢opmynoli RIR2C: (dea
3amecmumens U 3neKmpoHHasA napa). Cyuwjecmsyem 08a COCMOAHUSA
KapbeHo8: cuHenemHoe u mpunaem-doe. CuHzaAemHbIM KapbeHom
Ha3bIBAIOM MOM, 8 KOMOPOM 080 HECBA3bIBAOWUX 3/1eKMPOHA CO
CMAapeHHbIMU  CIUHAMU  Haxo0amcA Ha 00HolU opbumanu. B
mpunnemdoll ¢opme KapbeHa 08a HeCrnapeHHbIX 371eKMpPoHd C
napanaenbHsbIMu CrUHAMU Haxo0amcs Ha 08yx opbumanax oOUHAKo8ol
SHepauu. Takum o0bpasom, 8 3a8UCUMOCMU OM COCMOAHUA KapbeHa, e2o
CNUH MoXcem npuHUMame 3Ha4yeHue O u 1.



