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IlepenmoBa

HaliBaxnmuBilmiuM ~ 3aBAaHHSAM  Cy4acHOI CHCTEMH  OCBITH  SIBJISIETHCS
(dhopMyBaHHS yHIBEpCATBHUX YIOOBHX JiH, IO 3a0€3MEUYIOTh TAKUM, 1110 HABYAETHCS
YMIHHSI BUUTHUCS, 3[IaTHICTD O CAMOPO3BUTKY 1 CAMOB/IOCKOHAJICHHS.

Opanum 13 3aco0iB  (opMyBaHHS KJIIOYOBHX KOMIIETHOCTEH Y4YHIB, €
PO3B’s3yBaHHS KOMIIETCHTHICHUX 3aB/IaHb.

st popmyBaHHS HaBUYOK pO3B’A3yBaHHS KOMIIETEHTHICHUX 3aBllaHb Y
HaBYaJbHOMY MPOLECI TOUIILHO BUKOPUCTOBYBATH TaKi 3aBJAaHHS PI3HHUX PIBHIB, BiJl
IPOCTOTO N0 CKIAJHOTO, BiJ 3aBJaHb, IO CIPSMOBAaHI Ha PO3BUTOK OMAHIEI 3
KOMIIETEHTHOCTEH, 0 KOMIUIEKCHUX 3aBJaHb 0€3 3aJaHOoro IMjiaHy po3B’si3yBaHHS,
IHTETPOBAHUX 3aBJaHb, 3aBJaHb 3 HETPAAUIINHOIO MO/IaY€l0 YMOBH.

KomMrieTeHTHICHI 3aBIaHHS MOXHa KiacudikyBatu mo-pisHoMmy. T.A.IBaHOBa
JUIATh KOMIIETEHTHICTHI 3aBJaHHSI Ha MPEAMETHI, MDKIPEAMETHI 1 mpakTtuyHi. B.B.
CepukoB IinuTh y4yOOBI 3aBAAaHHS Ha: MPEIMETHI 3aBAaHHS, W10 3a0e3MeuyroTh
3aCBOECHHSI TIOHSTh, OPIEHTYBAHHS B TPEIMETI, [0 BHUBYAETHCS; MPAKTHKO-
OpIEHTOBAHI, SIK1 PO3KPHUBAIOTH 3B'SA30K MPEIMETA 3 MPAKTUYHUM KUTTAM MPAKTUYHI
I[IHHOCTI, 110 MICTSITh; 0COOOBO-OPIEHTOBAHI 3aBIaHHS, SIKI BBOJSATH y4Hs B cepy
CBITOTJIATHUX TIpoOJeM OyTTs, BUMAararoTh BiJf HROTO MPOSIBY OCOOOBOi MO3UIIIT;
3aBJaHHSI, 110 MICTSTh I[IHHOCTI (p1J10cO(CHKOTO, COIIaTbHOTO, €KOJOTIUYHOTO TIJIaHYy,
npo0sieMu 0COOOBOT0 CEHCY Mi3HAHH.

Bumornu a0 KOMIIETEeHTHICTHHUX 3aBAaHb.

VY 3aBnaHHi Mae OyTH BIIOMTAa MOXJIMBICTH TEPETBOPEHHS pealbHOL
JIHACHOCTI.

- Oco0Oucto ado cormiaabHU 3HAYUMHUH 3MICT 3aBJaHHS.

- IlpucytHicTh icTopuyHUX (PaKTiB.

- 3Mict 6aratoBapiaHTHUX MTUTaHb.

- Tekct 3aBmaHHd Moxe OyTH TpeICTaBleHUd B pi3HUX (opmax

npecTaBiIeHHs 1HpopMarlii.



- 3aBAaHHA TIOBHHHE MICTUTH TMpoOJieMy, SKIIO piBeHb 3aBIaHHS
1 IBUIIIEHUH.

- 3aBJIaHHS HOCSITh EBPUCTUYHUI XapakTep.

- IaTerposasi.

binpuricTe 3amponoHOBaHUX Y 30IpHUKY KOMIIETCHTHICHHUX 3aBJaHb MalTh
MDKIIPEIMETHI 3B’SI3KH 3 PI3HUMHU MpeJIMEeTaMU: MaTeMaTHKO0, XIMi€ro, 010JI0Ti€0,
JiTepaTyporo, reorpadiero (Mprupo103HABCTBOM) TOIIIO.

BMmiHHS po3B’si3yBaTH KOMIIETEHTHICHI 3aB/IaHHS], BUXOBYIOTh B YUHSI HABUYKHU
3aCTOCOBYBATH HAaOYTi 3HAHHS Ta YMIHHS y HOBIM CUTYyallii, sika OJ13bKa 10 3BUYHOTO
KUTTEBOTO CEPEIOBHUINA, a TAKOXK NTyKATH BUPIMICHHS KOMIICKCHUX TIPOOIEM.

30ipHUK OyJae KOPUCHUM JUISl BUMTENIB (Pi3MKH, CTYJCHTIB TNEAaroriyHux

YHIBEPCUTETIB, YUHIB OCBITHIX 3aKJIa1B.



7 KJaac

Pozaia 1. ®Di3uka K NPpUPOIHUYA HAYKA.
Ii3HaHHA npupoan

Ipuxiaau po3B’sA3yBaHHA 32124

1. IIpounraii ka3ky B. Cyxomumnncbkoro « Kpamiuna pocu»

Pano-epanui na keimyi mpoanou npoxkunynaca Kpanauna pocu.

— Ak a2 mym onununaca? — 30ugyeanaca KpaniuHka.

— Yeeuepi a Oyna eucoko 6 Hedi — i 3axominoca iit 3H08y ¢ Hebdo. Ilpucpino
Conye. Bunapyeanace Kpanauna, nRiOHAIACHL 8UCOKO-BUCOKO Y D1aKkumHe Hedo, 00
camozo Coneuka. A mam — mucavi iHWUX KPAnauHokK. 3iopanuca 6ci 6 4OpHy
xmapy it 3amynunu Conuye.

— Yo20 ye eu mene 3axosanu 6io nwoei? — pozenisanoca Coneuxo. I nocnano
Ha XMapuHy 60cHeHHYy cmpiny. Boapuna eoznenna cmpina, 3azpumie Zpim.
3nakanaca yopna xmapa i pozcunanace. Ilimoe oow. Ynana Kpannuuka na
3emaro. — /lakyro mo6i, Kpanauno, — npomosuna 3emna. — A mak ckyyuna 3a
moooro.

1.1(C) B TekcTi Ka3ku 3HAMAITH CJIOBA, SIK1 MO3HAYAIOTh (h13UYHE T1JI0.

Bionoegiows: Tposinoa, keimka, Kpanauna, Conye, xmapa, 3emis.

1.2(11) Axi ¢i3uuH1 sBUIIA, BiZOOpaXKeHi B Kas3IIl.

Bionoegiov: Kpanauna niousnace y uebo, niwoe oow, ynara Kpanaunxa —
mexaniuni;, poca, npuepino Couye, 8unapyeaniacb Kpaniuha — mMennoei, 802HEHHA
cmpina — eleKmpudHe,; 3a2pumis epim, nNPOMOoBUNLA 3eMist — 36)YKO8I.

1.3(B) Boma mocTiitHO BHITApOBYETHCS 3 MOBEPXHI 3€MJll, POCIHH Ta BOJOWM.
[lizpaxoBaHo, 1mo 3 | M° BIiBCSHOrO OIS HPOTSTOM JiiTa BUIapoBye 240 I BOAH.

CK1JIbKH 1€ CTAaHOBUTHME KYOIYHHUX METPIB BOJIM Ha TeKTap?



/lano: Po3zeé’szanna

S;=1n? Ilnowa Oinauxku 3emni doeocunoro 100 mempis i

V,=2402=0,24 1 wupunoro 100 mempis — ye i € dinauka 6 1 2a.

S,=12a=10 000 M Crnaoemo cnig8iOHOWEeHHA.:

V,-? a_S.y _y .S _ 3. s
Vl—sl,Vz—V1 511[V2]—M 2z M,

10000
V, =0,24- — = 2400 M3

Bionogiov: \,=2400 »°

2. lHoTnanacekuid 00TaHIK 1Ie 32 KUTTH, AK Kpauluil 3HaBelUb POCJIMH,
OTPUMAB THUTYJI «KHS35 00TaHiKiB». BiH 3po0uB 0araro 4y10BMX BIIKPHUTTIB. Y
1827 poui npoBoauB JOCJIIKEHHS NMWIKY POCJuH. OJHOro pasy HecnoaiBaHO
nodaymMB, MO APiOHI TBepali KPYNUHKH, AAKI JeAb MOKHA OyJI0 pPO3rJiediTH B
KpaIuii BoAM, 0e3nepepBHO TPEMTHATH i MepecyBalwThcd 3 Micus Ha Micue. Bin
BCTAHOBHUB, 10 Wi PyXH, 32 HOro CJOBAMH, «He NMOB’SI3aHI Hi 3 MOTOKAMH B
pinvHi, HIi 3 ii NOCTYNOBMM BHIIAPOBYBAHHSAM, a MPUTAMAaHHI CaMHUM
yactTuHKkam». HaiiapiOHimi yacTtuHku Beaum cede, sk :kubi. Lle nuBoBHMKHE
sIBMIIE HIKOJIM He NMPUIHHSJIOCHA: IOro MOKHA 0yJI0 CIIOCTEPIraTu sik 3aBroJiHO
JA0BIO.

2.1(IT) Ha3BiTh mpi3Buiile BiAOMOTo OOTaHiKa.

Bionoegiov: Aneniticoxuii 6uenuti bpoyn.

2.2(C) Sk Ha3uBa€THCA SBUIIIEC, SIKE CIIOCTEPIraB BUCHUN y MIKPOCKOM?

Bionoegiov: Bpoyuiecokuii pyx - suoume 6 MIiKPOCKON XAOMUYHE NepeMilyeHHs
0yJice MAanux 4acmuHOK peyosuHu nio Oieto yoapie monexyn. bpoywiscvkuili pyx €
HauoOIbWl HAOYHUM EKCNEePUMEHMANbHUM NIOMEEPONCEHHAM ICHYBAHHA AMOMIG
(MoneKyn) i ix XaomuuHo20 menioeoco pyxy.

2.3(J) fxi npyuurHU pyXy YaCTUHOK?

Bionoegiowv: Ilpuuunoro 6poyHiscbko2o pyxy € besnepep8Hutll i XaoOmudHuil pyx
MOJIeKyl piOuHuU, AKi 80apsawmsv 3 YCiXx OOKI8 N0 YACMUHKAX mMEepio2o mina i

3myuyroms ix 6es3naono pyxamuca. Yum meHwe maca KpynuHKU, mum weuouie 80Ha
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pyxaemscs, [ Haenaku. bpoyuiecokuti pyx uacmuHOK 3YMOBIEHUU DPYXOM MOJIEK)
piouHuU.

2.4(B) Bin 4oro 3anexuTh pyX 4aCTUHOK?

Bionoegiov: Pyx uacmunox npuckopoemscs 3 ni08UWEHHAM memnepamypu i 3i
3MEHUWEHHAM PO3MIPY YACMUHOK 1 YNOBLIbHIOEMbCA NPU 3AMIHI cepedosuua Ha

Olnb 8 ’s3Ke.

3. Y HamoMy NOBCAKIAEHHOMY SKUTTI MM iHOZI He MOMIYaEMO JAeSIKMX
¢iznunux asum. Hanpuxkiaan, xroch BiaAkpuB ¢uakod 3 mappymammu, i mu,
HABITH nepedyBal0YM HA BEJUKIH BigcTaHi, Bituyemo uei 3anax. Ilinnimaroyuce
CX0aMH 10 CBO€I KBAPTHPH, MH MOKeMO BIIYyTH 3amax i, NPUTrOTOBJIECHOI
BAoMAa. MU 0ONyCKaEMO B CKJISIHKY 3 Tapsiu0i0 BOJ0I0 MAKETUK 3 3aBAPKOI0 JJIsl
NPUTrOTYBAHHS 4210, i HABITH He MOMIYa€EMO, K 3aBapKa 3a0apBJIIOE BCIO BOY B
Yarni.

3.1(I0) Sxe dizuuHe sIBUIIE 00’ €IHYE BCI IPUKJIAAH, HABEICHI BHIIE?

Bionoegiow: Bci nepepaxosani npukiaou nos’sa3aui 3 0OHUM | mum dice QisudHum
aeuUeM, siKe Ha3UBAEMbCsL OUDY3IETO.

3.2(C) IloscHITh NPUYUHN HOTO BUHUKHEHHS.

Bionoegios: Biooysacmbca oughyzis momy, wo MONeKyau OOHIEI peuosuHu
CAMOBINbHO NPOHUKAIOMb Y NPOMINCKU MINC MOJEKYIU [HULOI peyoBUHU GHACTIOOK
be3nepepeHo20 XA0MUUHO20 PYX) .

3.3() Bim dyoro 3anekuTh IIBUIKICTH B3a€EMHOTO MPOHMKHEHHS MOJICKYJI
PI3HUX PEUOBUH?

Bionoegiow: Illsuoxicmo ougysii 3an1edxcums 8i0 memnepamypu ma azpe2amHozo
cmany peqosuHn. Yum euwa memnepamypa, mum ou@y3is 6i006ysacmvcs ueuoule.
Haitinosinouiwe npoxooums ougysia 6 meepoux minax max 5K MOJNEKYIU 6 HUX
PO3Mauio8ani oyice WinbHo.

3.4(B) [Bi nmonoBuHKHM TpicHYTOI (apdHopoBOi YalIKKM HEMOKIIMBO CKJIACTH TaK,
o0 yaimka Oyia 1iao0. Ajle MOXKHA CKJIEITH, OKPUBILIHU Kpai KJI€eM, MPUTUCHYTH 1

BUCYIIUTHU. SIK MOSCHUTHU TaKy BIAMIHHICTh?



Bionogios: [lonosunku mpicHymoi yawku He MOJICHA HAOAUUMU MAax, woo
nouanu Oiamu cuiu npumseaumHs mixc monexkyiamu. Criero6anus 6a3yemvcsi Ha
OUughy3iliHOMY NPOHUKHEHHI K€et0 8 Mamepiai, Wo CKIet0EMbCA.

4. Y NaBHUHY 32 OIMHUII0 BUMiPy NPHITMAJIOCS Te, 0 0TOYYBAJIO JIOAUHY
B npupoji. Tak kamMiHb i 3¢pHO SYMEHI0 MOTIJIM OyTH MipPOI0 Baru; naJjuis, pyka
a00 majenb JIJAHUHUA - MipOI0 JOBXKUHHU; NMOPOKHS IIKAPAJIYNa KOKOCOBOIO
ropixa - Mipoxw €MHOCTI pianH a00 cuny4ymx Tijl. 3BiACH BHIJIMBAE, 0 B Pi3HUX
KIHIAX 3eMJIi JIIOAH BUKOPHUCTOBYBAJIM CXO:Ki NpeaMeTH. 3p03yMiJI0O TAKOXK, IO
Ha MOYATKY OAHA i Ta K Mipa OyJjia pi3HOw 3a BeanuuHow. Lle 3asexkano Big
TOI0, AKOI BeJMYMHHU OyB ropix ado KamiHb, 200 sika nmajuus OyJja B3fiTa NJIA
BUMipIOBaHb. A SIKIIO MipoOI0 JOBKHHM CJY:KHB KPOK JIIOJMHU, TO BEJIUYMHA,
SIKYy BUMIPSJIH, HepedyBaJia B 3aJ1€:KHOCTI BiJl pOCTY JIIOAMHH.

4.1(C) VY nepeBaxkH1i OUIBIIOCTI KpaiH 00’eM BUI00YTOT HAPTH OOUUCTIOETHCS
y Oapensax. CioBo «0apenb» B aHTIIIMCHKINA MOB1 O3Hadae «0Oouka, aikka». OIuH
O0apens HadTu nopiBHIOE 158,76 1. Ckinbku KyO1yHUX MeTpiB HadTH ckiagarTs 100
OapeniB?

Bionoegiow: 100 6apenie=15876 1=15,876 M

4.2(1) Bupazite BkazaHi 3Ha4eHHSI 00’ €MIB y KyOIYHUX METpax Ta 3aluIIiTh iX
y OPSIAKY 3MeHIeHHs: 25 71, 430 em®, 17 i1, 6300Mu.

Bianosinb: 25 1=0,25 m°, 430 cr®=0,00043 2%, 17 mn=0,000017 »°, 6300 mn =
0,0063 . 251, 6300mn, 430 cv®, 17w,

4.3(B) Kparust ormii 06’emom 0,003 MM® po3TeKiIacs Mo MOBEPXHi BOIH TOHKUM
mapom. 3Haw4M, o cepenHi miamerp Mosekyiau oiii 0,0000001 mm, Bu3HauTe

TJIONILY OJIWHOT TUISIMHU Ha TIOBEPXH1 BOJIH.

/lano: Po3é’a3anns
V=0,003 um*=0,3-10"2° |g_"7
d ﬂ:: I - “':n..___
d=0,0000001 um=1-10""n 3 — — N
S-? M iy
10—11
§ =2 =0,03M2

Bionoegios: S=0,03 M
10



5. CemukaacHuk Ilerpuk Ha KaHikyJax 3 JgigyceM IUIaHY€ CTaBUTH
JAepeB’siHy Oropo:Ky Ha [Ja4yHiid NPAMOKYTHIii AiasiHoi po3mipom 16x24 M.
JomomMoxku iM mnpuadaTu HeoOXiAHY KiJbKicTh MarepiajgiB. B mara3uni B
HassBHOCTI miTaxer po3mipom 8x100 cm Ta ¢apda y 7 kimorpamoBHX Bilepkax,
ko surpaTu ¢papou 400 r na 1M,

5.1(C) IIpo sxi ¢izwyHl BeIWMYMHU Hae MoBa B 3amaui? ki iX oauHUIN
BHUMIPIOBaHHA B M1XHApPOIHIN CUCTEM1 OJJUHUIIb?

Bionoegiov: Posmipu mina: o0osdcuna, wupuna, sucoma — I m, maca — 1 xe,
naowa — 1 M.

5.2(J1) 106 kparte 3aXUCTUTH IITAXETH BiJl aTMOC(EPHOTO BIUIMBY MEHEIKED B
MarasuHi nopaauB rnepes (papOyBaHHSM MPOBECTH MPOQIIAKTUYHE MPOCOUYYBAHHS
cnenlaJbHuM po3drMHoM. Ha sSikoMy sIBHILI I'PYHTY€ThCA Taka 0OpoOKa JEepeBUHU Ta
3a SIKMX YMOB ii IPOBOJSATH?

Bionogiov: Jlugysitine npocouenHs OepesuHU CMBOPIOE DIGHOMIDHUU AP
3axucmy Ha NOBEPXHI uepe3 NOAUHAHHA I PO3MIKAHHA PIOKOI MeKy4oi peuouHuU.
Jlugpyzis mooicnusa auwie 0as WOUHO CRUTIAHO20 aAOO He 00pobIeHo20 Oepesa |
npoBOOUMbC NPOCOYYBAHHAM MINbKU HA B00HIU OCHO8I. Taxk 5K mae 8i00ymucs
SMIUYBAHHA 80JI02U 8 O0epeGUHi I pPIOK020 ACenMUYHO20 PO3YUHY, d MAKOIC
NPOHUKHEHHS 1020 Y 801102y MKAHUH 0EPeBHO20 BOJIOKHA 6HACHIOOK KANLIAPHO20
eghexmy.

5.3(B) OOumciuTd KUIBKICTh INTaxXeTWH Ta Bigep Gapou, sAKi TOTPiOHO

npuaAdaTy JUisl MapKaHy, SKIIO NapKaH CYyUUTbHUMN.

ano: Po3zé’azannsn
a, =16mMm 3naxooumo nepumemp naprxauy: l =2 -a; + 2 - by,
b, =24 wm l=2-164+2-24=80m. Tax ax wmaxem Kpinumvcs
a,=8cm=0,08m OU3LKO 00UH 00 00HO20, MOOI 1020 KINbKICHb
h=100cM = 1m N, =+ =2 — 8000.
a;, 008wm

1 r KT

< 400 2 0;4F 3Haxooumo niowy napkamy:
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m= 7 xr S;=1-h=80Mm 1M = 80mMm?
Maca ¢apbu ona oonozo wapy:
m, =%-Sl,m2 = 1%'1M2 = 1 kr
m, = 0,4-80 = 32 kr

N{—7? N my  32Kr
N,—? " m 7xr

=457 =5

Bionoegiow: 8 000 wmaxemun, 5 sioep papou.

3a80aHHA 071 CAMOCHMINUHO20 PO368 °A3ZAHHS

6. Bupyarwuu OyaoBY JIIOACLKOIO Tijla i podOTy #HOro oprasis, BYeHi
TAKOK NPOBOJAATH Oe3j1iy BUMipiB. BusiBisierbcsi, o JroauMHa, Maca SIKOL
npudau3no 70 kr, mae 0.1u3bK0 6 1 KpoBi. Cepue JIOAMHM B CIIOKIiHHOMY CTaHI
ckopouyerbes 60-80 pasiB Ha XBWINMHY. 32 0/lHE CKOPOYEHHSI BOHO BUKH/IA€ B
cepeanbomy 60 cm® KPOBIi, B XBUWJIMHY — 0J1M3bKO 4 J1, B 100y — 0J1M3bKO 6-7 T, B
pik — monazg 200 1. Tak o Hame cepue — BeJTMKMH TPYAIBHUK!

Kpos mawoaunu 360 pasiB nporsirom A00M NPOXOAUTH 4epe3 HUPKH,
OYMINAKYKMCH TaM BiJl IIKIJIMBHUX PEYOBHH. 3arajibHAa NPOTSKHICTL HUPKOBHUX
KPOBOHOCHHUX cyauH 18 kM. Beayum 310poBuii cnocid KUTTS, MM J0IIOMAraemMo
HAIIOMY OPraHi3mMy npaunmBaTu 0e3 300iB!

6.1(C) IIpo sxi (izuuHi BeJIMUMHM e MoBa B 3adaui? Ski iX oauHUII
BUMIpPIOBaHHSA B Mi>KHApO/IHIM CUCTEM1 OJTUHUIIH?

6.2(/1) Cxinbku CKOpOYEHb pOOUTH cepiie 3a 100y?

6.3(B) YV ckinbKuU pa3iB NPOTSKHICTh KPOBOHOCHUX CYAMH OlJIblIa 32 BIACTaHb,

Ky T0JI0JIa€ PaBIMK 3a 1 roj pyxaroduch 31 BUAKICTIO 1,5 mm/c?

7. ®i3uka — KIbKicHA Hayka. @I3MYHMHA €KCIEePUMEHT ONMHUPAETHCH HA
BUMIPIOBAHHSI, TOOTO MNOPIBHSAHHA 3HAYEHHA BeJWYNHU 3 OJMHUIIECK)
BUMIPIOBAHHSI 3 BHMKOPHUCTAHHSAM CHEWiaJIbHUX TEeXHIYHUX 3aco0iB. 3 micro
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MeTO (i3MKka PpoO3BHHYJA CYKYNHICTh (I3HYHMX OJAMHHUIL Ta 3aco0liB
BUMIpPIOBAJILHOI TexHikH. Okpemi (Qi3u4Hi oguHULI 00’€IHYIOTHCS B CHCTEMHU
¢isnunnx omununb. Tak, HA cydyacHOMY eTami PO3BUTKY HAYKH CTAHAAPTOM €
Mixnapoana cucrema CI.

7.1(IT) Ha3Bu nekinbka BUMIPpIOBAJILHUX MIPUIIAIIB, SIK1 € B TeOe BJIOMA.

7.2(C) Poztamnyii 3Ha4eHHS ILIOMII B MOPSAAKY 3pocTaHHs. S; = 0,40 I[Mz, S, =
54 cm” i S3=0,03 M°.

7.3(1) Tpu cepBeTKH MPSAMOKYTHOT (JOPMHU MAIOTh PO3MIPH: mepiia — 5x4 1w,
apyra — 10x20 cm, tpetst — 100%200 mm. fka 3 cepBeTok Mae HaillOuIbIy oty ? Yu

€ CEPBETKH OJIHAKOBOI TLJIOII1?

8. ¥V mkoJi JiHiliKa BHKOPHUCTOBYETbHCH

. MJI M
JAOCUTH YacTO AJf BHMIpPIOBaHb Ta MOOYAOB.

40 — 200 —

Alle He 3aBKIM 32 I0TIOMOTOI0 JiHIHKH MOKHA — S

- - a0 — 160 ===

BH3HAYUTH PO3MIpHM MaJuX TiJI, HANPHKJIAX = =

. ) 100 —

AiaMeTp HHMTKH, TOBIIMHY JIMCTa, TOMUIO. L= R

BumiproBajabHi HABUYKHU NOTpPiOHi B 10 ) 20. =
NMOBCAKIAEHHOMY KHTTI i B  0ararbox — L »)

. . 00 3a60annn 8.2, 8.3
npogeciax, Tak HanpukJgax TtTokapesi. Tokap -

BUTOYY€ HA 3aMOBJICHHSl [1€TAJIb, AKIIO BiH MOMMWJINTHCHA B PO3Mipax, TO i0Oro
aeTaab Oyjae 3a0pakoBaHa. ToMy BasKJIMBO HABYMTHCS NMPABUJIbHO BUKOHYBATH
Pi3Hi BUMIPIOBAHHS.

8.1(I) Hazatu mnpodecii, B SKUX BHUKOPUCTOBYIOTh [JIsi BHUMIPIOBAHb
MEH3YpPKH.

8.2(C) BuzHauut wLiHY TOAIJIKA MEH3YpOK, Kl 300pa)keHl Ha MAaJIOHKY.
SIkot10 3 MEH3ypOK MOXHA TIPOBOJUTH O1JIBIIT TOYHI BUMIPIOBAHHS?

8.3(/1) Buznauntu 00’eM HalIUTOl BOJU Y MEH3ypKax. Y CKIJIbKH pa3iB 00’eM

Boau B Il MmeH3ypii Oubinii 3a 06’ €M y miepIii?
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8.4(B) Bimomo, mo 3amopi3pki KO3aKH IMIMPOKO BUKOPHCTOBYBAJIU TaKy MIpy
pizumu, sk gapka (1/100 wacTuaa Bimpa). OmHa Taka yapka craHoBuTh 123 cM’,

OG6YuCIITh, CKUTHPKY IMMOBHUX YapOK BHiE 3 1 JiTpa piauHU.

9. OaHi€ro 3 1100aJIbHUX €KOJIOTIYHUX MPo0JieM € 3a0pyaHeHHs CBiTOBOI0O
okeany HadgTow i HagTonpoaykramu. /[Kepesa 3a0pyaAHeHHsI OKeaHy HadTOI0
JOCUTH PI3HOMAHITHI: HAIXO/?KEHHSI 3 KOHTUHEHTIB 3i CTOKAMM, HA/IXO/’KEHHS 3
atMoc(epu, NPUPOAHUI BUTOK 3 HAAP, OypiHHA HA meabdi, BUKHAU 3 CyJAeH y
Mope, KatacTpopu cyAeH. 3a JaHMMHU CYNYTHMKOBOI ()OTO3HOMKH, HA(PTOBOIO
IUIIBKOIO MOKPHTA BiKe TpeTHHa noBepxHi CBiTOBOro okeany. Yepe3 HasiBHiCTH
Hi€l MIIBKU MOPYIIYETHCH KOHTAKT NMOBEPXHI BOAM 3 MOBITPAM, 3MEHIIYEThCH
BMICT PO3YMHEHOIr0 y BOJi KHCHIO, BHACJIJIOK Y0r0 i THHYTh YHUCJEHHI BHIU
MakKpo- Ta Mikpoguopu. KpiMm Toro, miiBka Ha moBepxHi OKeaHy YNOBiJILHIO€
BUIIAPOBYBAHHS BOJM, BHACJIIIOK 4YOr0 TMOBITPSIHI MAacH HeEIOCTATHHO
HACHMYYIOTHCS BOJASTHUMMU NMAPaAMM i HECYTh HA KOHTUHEHTH MeHIIle ONAaiB.

Takum 4YMHOM, TOHEHbKa HA(PTOBA ILTiBKA HA NOBepXHi CBITOBOI0 OKeaHy
MO2Ke 3MIHUTH KJIMaT WiJIMX MATEPHUKIB.

9.1(C) 20 xsitHs 2010 poky B pesynbTaTi BHOYXy HadTOBOI mMiaaThopmu
«Deepwater Horizon» («I'THOOKOBOIHUN TOPU30HT»), sIKUK cTaBca 3a 80 KM BiX
y30epexoks mrary Jlyiziana B MekCuKaHChKiH 3aToll, po3ivuB HadTu TpuBaB 152 aH1
1 B MeKCcHKaHChKY 3aTOKy BHUTEKJIO 5 MUIbiOHIB OapeniB Hadtu. Bupasite 00’em
Ha(TH B M.

9.2(J1) fIxy momry ATJIaHTHYHOTO OKEaHy IMPH IbOMY MMOKpHia HadTOBa
IJTIBKA, SKIIO TOBIIWHA IUTIBKH MpHOIU3HO 10 MKM?

9.3(B) Illopiuno B CBiTOBMI OKeaH HaaXxoauTh A0 10 MJIH. TOHH HadTH.
Koxua TorHa (1,25 M°) posmuroi y Bomi HadTH MOKPUBAE TOHKOK IIIBKOIO
npubaH3Ho 12 KM® BOAHOT MOBEpXHi i 3a6py/HIOe | MIH TOHH BOAH. SIKY TEPHTOPIIO
Ta sIKy Macy Bojau Oynae 3a0pyJaHEHO, SKIIO 3 TaHkepa macoro 40 T Burekino 5%

Ha(Tu? SKOi TOBIIMHYU YTBOPUTHCA TUTIBKA HA()TH Ha BOI?
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10. Yac — ue HeBiZ’€MHA YaCTHHA HAIIOIO KUTTSA. OCHOBHMM aTpUOyTOM
yacy € roaMmHHuK. ['OIMHHNK BAOMa Ha CTiHi, TOAUHHUK HA Pyli, TOAMHHUK B
M0OisIbHOMY TesedoHi... llle B cTapogaBHi yacu J0au BMijIM BU3HAYATH 4ac,
AUBJISYUCH HA 3ipKH, SICKPAaBUM MNPHUKJIAJIOM LbOI0 € CTBOPEHHNl HUMM
COHAYHMUA roauHHUK. Ilepmmii MexaHiYHMIl rOAUHHUK OYyB BHHAWJIeHMH 1Ie B
1470 poui. I{st Mogeb rOAMHHUAKA NPANIOBAJIA Bi/l eHEePrii NPYKNHHU i MeXaHI3MY
nasa 3amycky npucrpor. Ilisnime, B cepeauni XIX cT., HOBUM KpPOKOM B
PO3BHUTKY rOJJMHHHMKIB CTaB PO3BUTOK XPOHOMETPIB, TOAMHHUKOBHUX MEXaHI3MiB,
SIKi 103BOJISAIM IPOBOAUTH TOYHE BUMiPIOBAHHS NIPOMIKKIB yacy.

10.1(IT) 3a omiHKaMu BYCHMX, Ha JIiHINII icTOpii BcecBiTy MokHa BigKIIacTh
Takl TOYku: BiKk BceciTy — 5- 10" ¢, Bik 3emumi — 1,5-10* ¢, 3apOIPKCHHSA JKUTTA Ha
3emm — 7,5 -10% c, MosIBa JIIOAUHHU — 1-10* C, OUH PIK — 3-10" ¢. 3anuuiite
HaBEJICHI JIaH1 y POKax.

10.2(C) CkibKu CEKYH]JI MUHYJIO BiJIl MOMEHTY BAIllOTO HAPOJKEHHS JI0 JTHS
HapOJ/KEHHS, SIKe BU BiA3Hauuiu (a0o OyjeTe Bii3HAYATH) I[OTO POKY?

10.3(C) Sxuit Burnsa mae nudepOiIaT rOAMHHUKA 3 MIHOKW MOMUIKKA 15 xB?
3po0iTh CXeMaTUYHUN MAJIFOHOK YaCTUHU Takoro uudeponary.

10.4(1) Ckinbku yacy nepedyBana Kats y kol y Toii ieHb, KOJIU Y Hel OyIi10
5 ypoxkiB, AB1 BeiuKi niepepBu 1o 20 XB KOXKHA 1 J1B1 MaJji nepepsu no 10 xB KoxHa?
Pe3ynbTat nopaiite y XBUJIMHAX 1 TOJUHAX.

10.5(B) Bacunpko 1 Hatanka BUKOHYyBanmu JgomariiHi gocuinu 3 ¢izuku. Jis
OTpUMAaHHS BOJSHOI Mapy JIEIKY Macy JbOAy Harpum npotsiroM 12 xB. Jlig po3ranys
3a 8 xB 20 c. YTBOpeHY BOJy HarpiBajid /10 KumiHHs npoTsirom 20 xB 18 ¢, micis 4oro
MEPETBOPIOBAIM Y BOJSHY mapy BUTpadatoun Ha 1e 15 xB 30 c. Temnosi mpouecu
31MCHIOBANIM HA Pi3HUX HarpiBHUKaX. CKUIbKM pasiB 3a 100y MOXHa MOBTOPUTH

TaKHil MPOIEC BiJl HATPIBaHHS J0 JHOY 10 OTPUMAHHS Mapu?
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Po3zain I1. Mexaniuynuii pyx

Ipuxiaau po3B’A3yBaHHA 32124

11. Sk 3HaxoasTH KOPalJIi CBill HIJISIX HA BOAHUX MPOCTOPAaX, AK BU3HAYAE
IITYPMaH Kypc KopadJsi BAaJMHI Bi OeperiB, KOJIM KyJAd He OBEPHUCH, TUIbKHU
He00 i Boga? SIk BUMIPHOIOTHL MBHIAKICTH cygHa? B Mopcebkiil npakTumi
30epersiacsi CTApOBHUHHA Mipa MIBUAKOCTI — By30J1. Il Ha3Ba nmoB’si3aHa 3 1aBHIM
METO0/I0M BH3HAYEHHSI IBHIAKOCTI KOpadJjis 3a qonomororo jara. Tpocuk a6o sik
HOro HA3UBAKTD JAILIIHb 3 MPUB’SA3aHOK HA KiHUI JOIIKOK KHAAKTH 3 KOPMHU
KopadJs. Jlomka 3HAXOAUTHCH HA BOAI M033aJy PyXOMOro KopaoJs, a TPOCHK
3MOTY€THCH 3 KOTYLWIKH, IKYy MaTpoc TpuMae B pykax. Ha Tpocuky 3aB’sa3aHi
BY3JI4, SIKi pO3TalIOBaHi HA NeBHIiN BiacTaHi oauH BiA oaHoro. IlopaxyBasuiu
KUIBKICTh BY3JIIB 32 NMEBHUI NMPOMIKOK 4Yacy, MOKHA BU3HAYUTH HIBHIKICTH
KOpa0Jif y By3Jax.

B naHumii yac BUKOPHUCTOBYKTH MEXaHIYHI Ta eJeKTPUYHI JIOTH, aJjie
IIBUAKICTH NMPOAOBKYIOTH BHMipoBatu y By3Jjax. llle B mopchkiit cnpasi
IIBHUAKICTH KOPa0Jisi BUMIPIOKOTH YMCJIOM MWIb, IPOoHAeHUX HUM 32 1 roa. Taka
OIUMHUIA AK 1 MUJIsA/TOA HA3MBAETHCA BY3J0M. 1 Muasa = 1852 m.

11.1(IT) Yu MoxkHa BBaKaTH KOpadeab MaTepialbHOI TOYKOK, SKIIO BIH
nepetuHae Tuxuil okean?

Bionogiov: max, pozmipamu KopaoOis MOJCHA 3HEXMY8amu, NOPIGHAHO 3
posmipamu Tuxoco okeamy.

11.2(C) Bupasits 1 By301 y m/c.

Po3¢’a3annn
I muna = 1852 m, 1 8y3on = 1 munsa/eo0=1852 m/3600 ¢ =0,51 m/c
Bionoeion: 0,51 m/c

11.3(1) Ilepmmii y cBiTi arToMHH miaABOAHMM YoBeH «HayTinycy, mobynoBanuii

y 1955 pomi y CIIIA, po3BuBaB MakCMMajabHy MIBHUAKICTH — 25 By3miB. YoBeH
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3HAaXOJIMBCA MM Boaoro 0e3 crumBanHg 90 roj. 3a sikui yac BiH 1mmojoiaB 2250 kwm,

pyXarunch 31 MBUAKICTIO 20 By3iB ?

ano. Po3e’azanns

[=2250 kxm = 2250000 m Yac 3naxooumo 3a popmynoo weuokocmi

Y = 20 By3siB = 10 M/c | pisHomiprozo pyxy

t-?

l
9 =-
t

3anucyemo supa3z 05 3HAXOOHCEHHS ULYKAHOT

I
BeIUUUHU: t = —

[tl=——=c;
mlc
- w _ 225000(c) = 62,5(z00)

Bionoeios: t = 62,5 200

12. Wnyun no mxosn, Hacts Mae nepeiitn gopory, mupuHoio 8 M. Jloporoo

ine aBro0yc 3i mBuaKicTIO 60 kKM/roa, a Hacrsi pyxaerbcs 3i mIBHAKICTIO 5
KM/Toj.

12.1(IT) Yomy came 3 TaKOO MIBUAKICTIO PyXa€ThCS aBTOOYC?

Bionoegios: 32i0n0 npasun 00podiCHLO020 pPYXY WEUOKICMb MPAHCNOPMY 8

Hacenenomy NyHKmi mae He nepeguugyeamu 60 km/200.

12.2(C) 3a axuit vac Hacts 3moke nepeitu Jopory?

ano: Po3é’a3anns

=8 m Ckopucmaemocb Gopmynor weuoKocmi piGHOMIPHO20
KM e I .

¥ = 5— = 1,4— | npamoninitinoco pyxy: 9 =-. 3anucyemo eupasz 011 wyKauoi
roj C t

t-? BENUUUHUL.
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t= IE; t— uac pyxy Hacmi uepes dopoey

~

——=n
i/

[t]=

~

5

Bionoegios: 1=5,7 ¢

12.3(X) Ha sxiii 6e3meuniii BimcTani motpioro Hacti mepexoautu mopory?

ano: Po3é’azanns
9, = 60ﬂ —1 6,7E Pyx  pisnomipnuti, cxopucmaemoco — ¢hopmynoro
oA UWBUOKOCTE PIBHOMIDHO20 NPAMOTIHIUHO20 DYX):
t=57c |
1,2 771
I, =93, -t; 1= siocmanw, sxy npoide asmobyc 3a uac

pyxy Hacmi uepes dopozy

[la] =
|,=16,7 - 5,7 =95,19 (m)

M
—C=M
C

Omowce, Hacms mae nepexooumu 0opo2y HA 8i0CMAHI,
Oinvwit 3a 95,19 m.

Bionoegiov: 1, =95,19 m

13. ITopopo:xxkyrouu /Ininpom Ha Temaoxodi i3 3amopixsksa no Kanema, a
NOTiM y 3BOPOTHOMY Hanpsimky, Kosast Ta Bacsi nonikaBuiiuch y KamirtaHa npo
IIBHKICTH PyXy TeIuioxoaa. Y BillOBilb KamiTaH cKa3as, o 10 KaneBa BoHu
pyxaJjmcs 3i LIBUAKicTIO 52,2 kM/roa, a Ha3ax — 55,8 km/roa.

13.1(IT) Lo o3nauae Ha3Ba piuku JHIIpo?

Bionogiow: cama nazea /[Hinpa o3navae «8enuxa 600ax.
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13.2(IT) fxi ocobmuBocTi mHa piuku JlHimpo ™Mk wMictamu JlHITIpo Ta
3anopixoks?

Bionoegiov: ono mae 9 nopoeis, sxi 3amonjieHi 600010.

13.3(C) Bupasits Biactanp Mixk KaneBoM Ta 3amopixxoksiM y MeTpax, SKIIO BOHA
nopiBHIO€e 410 KM, 3HaYEHHS 3aMUILNITh Y CTAHAAPTHOMY BUTJISII.

Po3é’azanns.
410 km = 410000 m = 4,1-10°u

Bionogiov: 4,1:10° u

13.4(1) Yomy 3HayYeHHS MIBUIKOCTEH OYyJW pi3HI, SKIIO BJIACHA IIBHIKICTH
TEIJIOXO0/1a MA€ TTeBHE 3HAYCHHS ?

Bionogiow: snauenns weuokocmeti 6ynu pizui momy, wo 0o Kanesa mennoxio
UU08 npomu meuii piuku, a 00 3anopiKciHcs — 3a medicro.

13.5(B) 3nHaiiaiTh BIacHy MIBUIKICTh KaTepa Ta MIBUIKICTh T€Uli PIUKH.

/lano: Po3zé’azanns
9, = 52,2 % LIsuoxicms mennoxooa 3a meyicio:
A 9, =0 +9,
KM
¥; =558 E ma npomu meuii: 91 =9 — U,
9= _%itd
>
9 =?
Bukonaemo pospaxynok natimenysams
[9]: KM 4 KM _ KM 9= 52,2 +55,8 _ 54 xM/ron
200 200 200
Y9, =19, —9; 9, =558—-54=18kmM/rog

Bionosiov. 9 =54 km/200; 9. =1,8 km/200.

14. Haiioisibmoro rpedJiero B Ykpaini € Yepkacbka rpedJisi — TpaHCIOPTHH A
KOMILTEKC, 1m0 mneperuHae KpemeHuynbke BomocxoBuine Ha piumi /nimpo.
Kommieke ckiaagaerbcss 3 MeTano0-(pepMOBOr0 MOCTa Ta O0€TOHHO-3eMJISIHOI
rped.ii 3araJibHOI0 J0BKUHOK 0J1M3bKO 13 kM. MicT IIMPUHOIO 7 M, 2 IOBKUHOIO0
1174 m mae 2 aprocmyru Ta 1 3a1i3HMYHY KOJIi10, 2 CYAHOIUIABHI MPOJBLOTH MO

100 M. 3a neHb Yepe3 rpedJIr0 NpoixkaKae 0,1u3bK0 11 THCSY aBTOMOOLTIB.
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Y 1959 poui nmoyaBcss MOHTAXK MeTaJeBUX KOHCTPYKIii, a mporsirom 1960-
1961 pokiB 3BegeHa ioro aBTOMOOIIbHA YacTHHA, 4Yepe3 Te BiH Mae€

KOMOIHOBaHe 3aCTOCYBaHHSI.

14.1(C) IlopiBHsNTE Yy CKIUIBKM pa3iB JIOBXKHWHA OETOHHO-3€MJISIHOT Trpedil

O1bIIIa 32 JOBXKHUHY MOCTA.

ano: Po3zé’azanns
|,=1174 m R I
[=13 km = 13000 m |\I |i

l_a_? Ll_i-1
I | i

| _13000-1174 11826 _,

| 1174 1174

M

Bionoegiow: y 10 pa3zis

14.2(X) 3a axuit yac aBTOMOOUTH MepeTHe YepKachbKuii MICT, SIKIIO JAOMYyCTUMA

HIBUIKICTH pyXy MO MOCTy 50 KM/To.

ano: Po36’azanns
3=50 x m/200=13,9 m/c Cropucmaemocw dopmynoro UBUOKOCMi
[=1174 m PIBHOMIPHO20 NPAMOIIHIUHO20 PYX)
-2
t-" g ]

t

Lllykaemo 8upas 0151 po3paxyHky dacy :

t=t
9

[t]=—"—=c
mle
t:%:sue (©) =14 (xs)

Bionoeiow: t=1,4 xe
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14.3 (B) XTo mBHAIIC MEPETHE MICT: MOI3/, MBUIKICT PyXy skoro 10 m/c,

aBTOOyC, MIBHUJIKICTH sIKOro 50 KM/TOJ YW OXOpOHEIh, IO HAEe KpaeM MOCTY 3i

IIBUIKICTIO 5 KM/TOJI.
ano:

In=10 m/c

Ja=50 km/200=13,9 m/c

Jox =5 km/200=1,1 m/c

[=1174 m

tn'?; ta'?; tox'?

Po3ze’azanns

Beaoicaemo pyx pienomipnum npAMONIHIUHUM,

momy 4ac 3Hatoemo i3 Gopmyau  weuUoKocmi

. . . e |
PIBHOMIPHO20 NPAMOJIIHIUHO20 PYXY t = 3

Bupa3zu onsa pospaxyuky uacy:

tn:_; ta :19_; tOX:_;[t]Z

1174
tn = T = 117,4 (C) = 1,96 (X@);

1174
=——=84,46 (¢)=14 (x8) -
13,9 '

a

1174
= —— =838,57 (c) =13,976 (xs):

tOX

lx>th>1,

Bionoegiov: naiiwsuowe micm nepemue agmooyc.

n a ‘90X mlc

Ykpainy npunagae 981 km. /{Hinpo — BasiuBa TPAaHCHOPTHA MAaricTpajb, BiH

CYIHOIUIABHMH 1O BCiii A0B}kKMHi. OCHOBHUM BaHTaxKeM, IO IEPEBO3UTHCS

PIYKOBHM TPAHCIOPTOM € MiHepaJbHi OyaiBeJbHI MaTepiaju, pyaa, Kam’siHe

BYTULIs1, 3¢pHO. CepeHsl MBUAKICTH PyXy PiYKOBOro TpaHcnopry — 20 km/rog.

15.1(IT) Bupazith 1aHy MIBUIKICTb ¥ M/C.

20 km/200=

Po3zeé’azannas.

20-1000i

———=5,6 m/c

3600
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Bionoegios: 5,6 m/c

15.2(C) Sxki piukn Ykpainu BrnagaoTth y JHImpo?

Bionoeiow: Bopckna, Cyna, [ecna, Camapa, Ilpun’smo, Temepis.

15.3(1) 3a skmit wac Gapka 13 3epHOM TOJIOJAE BCIO JIOBXKUHY PIYKH, SKIIO

PYXa€eThes 31 MBUAKICTIO 18 KM/TOSI.

aHo:
=981 km=981000 m
8 =18xm/200=5 m/c

t-?

Poze’sazanna

o6 3Hnaumu uac CKOpUCMAEMOCH  HOPMYIOH0

o : e I
WBUOKOCMI DIBHOMIPHO20 NPAMOIHIUHO20  pYXy 9 =- .
t

3anucyemo eupaz 015 po3pPAxXyHKY WLYKAHOT 8eTUYUHU

t=—

9
i
[t]=——% =0
I /N
£ = 981000 196200 ()

Amnaniz pesynomamis. Ompumane 3Ha4eHHs €

npasoonooioOHUM.

Bionoegios: t=196200 c

16. lapuHka, BUKOHYIOUH eKCIlepUMeHTaIbHe 3aBIaHHA 3 ¢izuku 7 Kiaacy

pa3om i3 0aTbKOM, BU3HAUYMJIA, 1[0 CKJISAHKA 3 BOA0I0, siKa migirpiBagaca y HBY-

nevi 3a 2 xB o0epHyJach 28 pasis.

16.1(IT) SIxi XapakTepUCTUKU OOEPTAIBHOIO PyXy MOXHA BU3HAYUTH 3a IIUMU

TaHUMH?

Bionoegiows: nepioo i vacmomy obepmanHsi.

16.2(C) B axux oguHUIIX BUMIPIOIOTHCS 111 XapakTepuctuku y CI?

Bionogiows: nepioo y cexynoax, obepmosa yvacmoma 6 1/c

16.3(/1) Buznaure 3HaueHHs 1mepioly Ta 4aCTOTH OOepTaHHS.
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ano: Po3zeé’sazanns

t=2x6=120c Ll]o6 3navimu nepiod mpeba uac obepmanHs NOOIUMU HA
N=28 KinbKicmb o0bepmis. [lJo6 3uatimu uacmomy mpeba KilbKicmo
1-?, n-? 0bepmig nodinumu Ha yac 0OepmanHs..

s po3paxyHky — wlyKamux —Geiudur  8UKOPUCHOBYEMO
euUpasu.

N

T=— ma n=—

N t

T =%=4,29 C, nzﬁ 0,231

Bionoeion: T=4,29c;: n=0,23 1/c

16.4(B) Slka mBuaKicTh 00€pTaHHS CKJISHKH, SIKIIO ii MOMICTUTH Ha Kparo TapuIKu

HBY-neui niametpom 245 mMm.

ano: Po36’azanns

d=245 um = 0,245 m s 06paxynky weuoKocmi CKOpUCmaemMoch
7=429 c ¢dopmynoro

n=0,23 1/c 27R

8= ato §=27Rn

G-?
Tax sx R = %d , 0e R- padiyc oucka

2R 27d .

9 ,
T 2T T
1i i
= w
_ 3,140,245 _018 |T
4,29 n

Bionogiov: 8 =0,18 m/c
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3aBaaHHA AJI CAMOCTIHHOIO PO3B’SI3aHHS

17.Y Bipwi IBana /Ipo0HOro roBopurThCs:

«Muumb cmedicuna, oe orcuna.

«Beniky cnpaenuii, ha mas3i.

Ilponimae noe3 niwuny, /\5_ '(l’
//’s\\_
3ynunaemuca 6 1030 l%‘.%/ié&’;
¢
17.1(IT) Konu TpaekTopid pyxy Besnocuriea 0yae BUIuMoro?
17.2(C) 300pa3iTh cXxeMaTUIHO TPAEKTOPIIO PYXy TOUKH 000/1a Kojieca
BIJIHOCHO ILIEHTpa KoJieca.
17.3(1) BigHocHo "oro Benocurne nepedyBae y pyci, a BITHOCHO 4OTO — Y
CIIOKO1?
17.4(B) Ha nepenHiii BuiLl BEJNOCUIIENA MPUKPIUIEHO JIYWIBHUK, SKUAN
MOKa3ye MPONACHUI NIIAX y KUtoMeTpax. Benocunenuct, npoixasinu 3a 18 xB neaKy
BIIIaJIb 31 MIBUJKICTIO 24 KM/TOJ, Mpo4yuTaB Ha JiuuibHUKY 641,5. Illo moka3yBas

JIYUIBLHUK HA TTOYATKY IUIIXY?

18. 3epHo 3 OyHKepiB KOMOaiiHiB
BUBAHTAXXYIOTb B aBTOMOOiJl, He 3YNUHAIOYH
kombOaiiHa. «Jlkon lip 9500» - mBHAKMH
AMEPUKAHCHLKMHA KOMOAWH, 0 MAa€ 3aXBAT KATKU

6,7 M. OnrumanbHa Ppodo4Ya MBHIAKICTH TMPH

30upanHi ypoxkaw — 7 km/roan. KomoOaiinu
NPalOITh HA MOJSX, IVIOLLY SKUX NePeBakKHO BUMIPIOIOTHCH Yy rekrapax. (1 ra

—10000m°)

18.1(IT) VYV crani pyxy 4M BIJJHOCHOTO CIHOKOIO Oyae aBTOMOOLIb BiHOCHO

MOBEpPXHIi 3emi?

18.2(C) V¥ sixomy craHi nepedyBae aBTOMOO1Ib BIIHOCHO KOMOaitHa?
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18.3(C) fka BpoxaitHicTh TieHwui, ko 3 140 ra 3i6pano 700 ToH 3epHa?
Bupasite 11e 3HaUeHHA y 11/Ta
18.4(B) 3a sikuit yac «JIxon Jip 9500» ckocuts nose miometo 140 ra 3a ymoBu

6e3mepepBHOi pobOTH?

19. TpancnopTHi 3aco0m o0s1agHaHi .

cmizioMeTpamMu. 160

19.1(IT) dns goro cirykaTh 11l mpuiaan?
19.2(C) Ilpo mo cBig4aTh KOJWBAHHS CTPIIKA

CHIJJOMETpa, OCOOJMBO IIiJ Yac pPyXy B HACEICHOMY

IYHKTI, 1€ MBHIKICTE OOMEXEHA 1 EPEBAXHO AOPIBHIOE 0o 3a60anns 19.3
60 xM/To.
19.3(J) Sxy Bigaans mpoine aBToMoOLIh 3a 0,5 TOJI, AKIO CTPUIKa CIigoMeTpa

6yJIa B HOJIO)KGHHi, IIOKa3aHOMY Ha MAJIIOHKY.

20. Jns cino- i xkopmo3aroriBJii

BUKOPHCTOBYIOThH IIMPOKO3aXBaTHI

CiHOKaTKH KITH-6-®. IIupuna
3axBaTy Katku 6 M. IIpoayKTHUBHICTH

CiHOXKATKM Bim 5 mo 7 ra 3a roa.

PoGouya mBuAKiCTH PpyxXy 3rigHo 3

TeXHIiYHUM nacnoprom 12 km/roa.

20.1(IT) Ym 3ameKuTh IKICTh pOOOTH BiJ IIBUIKOCTI CIHOKATKA?

20.2 (C) Ulo Bu po3yMieTe MiJ HOHITTIM «IPOAYKTUBHICTD KATKN»?

20.3(1) O6paxyiiTe MBUIKICTh PyXY *KaTKH, SIKIIO BOHA 3a TOJAMHY CKOCHJIa 6 ra
TpaBH.

20.4(B) Y ckigbku pasiB MBHIAKICTh PyXY KaTKH MEHIIA 32 poO0Yy IMIBUJKICTh

3a TEXHIYHUM MacopToM?
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21. Yuenb ine 10 mkoJu, podsasuu 90 kpokiB 3a XBUIUHY. [[0B:KHHA KPOKY
npudJIU3HO AOPiBHIOE 75 cM.

21.1(C) Buznaute mIBUJKICTh Y4YHs, BUPA3ITh i1 B M/C Ta KM/TO/I.

21.2(/1) Yu BcTUTHE yueHb Ha YPOKH, SIKI pO3NOYMHAIOTECS O 8 rox 30 XB, AKIIO
BUIJIE 3 IOMY O 8 TOJI, a IUIAX JI0 IIKOJIK CTAHOBUTH 2,5 KM?

21.3(B) O kotpiii roauH1 HoMy MOTPIOHO BUMTH 3 JOMY, 1100 IPUHTH A0 KON
—3a 15 XB 10 MOYaTKy 3aHATH, SAKIIO HTUME 3 TAKOIO IIBHUJKICTIO.

22. HaiiBuma ropa YkpaiHm —
I'oBepia B VYkpaincbkux Kapnarax B
IHononuno-YopHoropcbkoMy MacuBi, B
Mexax 3akapnarcbkoi odJacrti; 1i BHcOTa
2061 m Hajx piBHeM MopH.

22.1(IT) JIo SKOro THUITY Tip BITHOCSATHCS

Kapmartcbki ropu?
22.2(C) Kopucryrounch rpadikom, BH3HAUTE O -KOT‘piI)'I TOJIMHI TYPUCTHU
pO3MnoYyay NifgiioM Ha ropy?
22.3(C) Ckinpku yacy TPUBAIU 3yIMTUHKHA?
22.4(X) Yomy nOpiBHIOE CEpEIHS MBUKICTh HA KOKHIN IUISHII?

22.5(B) Yomy n0piBHIOE cepeHs MIBUIKICTh HA BChOMY IUIAXY?

LI

20T
el o

Trud

et —+— e e miw i et S S ”im= t,"eo a
00 3a60anns 22.2-22.5
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23. YV kiHoQinbMi mpo mnepedyBaHHA AMEPUKAHCHLKHX ACTPOHABTIB Ha
Micsiui mpanop, sikuii BOHH BCTAHOBJIIOBAJIM, KOJMBABCS HeHade BiJ BiTpy.
bararo aymoxk 3Byuarb mnpo ¢aabcudikaniio mnoanory. Hacmpasai K,
NOSICHIOKTh YYACHUKH I0JIbOTY, JAPeBKO 0yJ10 BHMIOTOBJICHE i3 AJIOMIiHIIO Yy
dopmi gitepu «I», ik po3cyBHA ByI04YKa s ekoHoOMil micus. Koau mpamop
YCTAHOBJIIOBAJIM, JAPEBKO IOBHICTI0O He PO3IKJIAJIOCH, Yepe3 HeCHpPaBHICTb
MexaHismy. IlosioTHMINE mMpamopa He HATATYBAaJOCh, a ACTPOHABTH CMHUKAJIHU
APEBKO, HAMATal4YUCh PONPSAMHUTH MNOJOTHHUINE. Y BaKyyMi, BHBeICHe 3
pPiBHOBAaru Tiio, OyJe KOJUBATHUCHL J0BIro — ue i Big0yaocs Ha Micsui, Tak
3BaHMH e(eKT «MiCAYHOro BiTpy». I MasTHMKOBMH TOAMHHHUK, X04 I Oyae
NpanioBaTH, aje NMOBiJbHIIIE, TAK K CHJIA TSKiHHA HAa Micsui, 10 CIIOHYKAa€
PYX MasiTHUKA, MEHIIA, Hi’K Ha 3eMJIi.

23.1(I0) Ipo sikuit BUA pyxXy B TEKCTI 1J1e MOBa?

23.2(C) SIxuM TOJMHHUKOM Kpallle KOpUCTYBaTUCh Ha Micsii:

A) eNeKTpOHHUM;
b) mexaHigyHUM 13 3aBEACHOIO MIPYKHHOIO;
B) masTHUKOBUM.
23.3(d) Yu MokHa MPUCTOCYBATU MASTHUKOBHUM TOJIMHHUK JIO MICSYHUX YMOB?

ITosACHITE.

24. Pyx kpoBi no cyaumHax 3a0e3nevyerbcsi CKOPOYEHHAM cepls, sike MOB
HACOC, NMepeKavYy€e KPoB MO0 KPOBOHOCHIN cucreMi. IIpunnHeHHs pyxy KpoBi Ha
KOPOTKHH 4acC € CMePTeIbHO HeOe3MeYHUM JJIA OPraHi3My. AJKe Horo KJIiTHHH,
0c00IMBO HEpPBOBi, He MOXYThb (PYHKHIOHYBATH HABITHh KijJbKa XBWINH 0e3
KHCHIO | IO’KMBHUX PEYOBHUH, AKi IEPEHOCATHCH KPOB’10.

Cepue JIOIUHM YOTHPUKAMEPHE i CKJIAMAETHLCS 3 JABOX Nepeacepab i ABOX
nutyHoukiB. Cepue mnpaunwe purmiuyHo. CkopodyeHHsi 1 po3ciiadsieHHsA
nepeacepab i NUIYHOYKIB 32 HOPMAJBHUX YMOB 4YiTKO B3a€EMOY3IOKeHI W

CTAHOBJIAITH €IUHUI IUKJI PoOOTH cepus.
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YacTroTa cCepueBHX CKOPOYEHb Yy CTaHi CIOKOK iHAUBiAyaJdbHa i
koJuBaerbes Bigx 60 mo 80 ynapiB 3a xBwiuny (ya/xs). KinbkicTh cepueBux
CKOpPOY€Hb BU3HAYAKTH 32 MYJbCOM.
24.1(IT) Yu mosxHa Ha3BaTH CKOpPOUEHHs cepils kKonuBaHHIMu? Yomy? T1osCHITS.
24.2(C) Ha ypoui ¢i3kynsTypu y xjaomuuka myiasc — 100 ya/xs. Illo pobuB xyom4uk:
nepeOyBaB y CIIOKO1 Y BUKOHYBaB BIIPaBU?

24.3() Yomy mopiBHIOE MiHIMajgbHa YacToTa y ['Il Ta mepioj cepueBUX CKOPOYEHb

JUTSI MAaKCUMAJTbHOTO 3HAYEHHS y1apiB Y CTaH1 CIIOKO0?

25. MukoJka 3 0arbkamu 3i0paBcsa B Onecy B rocri g0 6aoyci. Bincrans 10
3aJII3HMYHOT0 BOK3aJay 32 KM, IIBUAKICTH pyXy — 60 km/roa. Ponuna BuixaJja 3i

CBOro OyauHky o 16 rox 10 xs.

Mapuwipym noizoa Ilepioouunicmeo Yac Yac npubymmsn

6ionpaeeHHs

Yepracu - Ooeca Il]ooenno 17:07 06:10

25.1(IT) Y sxomy MICTI JXKMBE XJOIMUHUK 13 OaTbKaMH, SKIIO 1€ ITyHKT
BIIMpaBJICHHS 10i31a?

25.2(C) Yomy nmopiBHIOE Yac pyXy J0 BOK3alTy 03 3yITHHOK.

25.3() YoMy nopiBHIOE BapTIiCTh MpPOi3dy, SIKIIO BijcTaHb Bij Yepkac 10
Onecu 419 kM, a Tapud npoizay — 47kon/km?

25.4(B) Yu BCTUTHYTH BOHHM Ha MOi3[, SKIIO B J0p03i BUHUKIA 20-XBUJIMHHA

3aTpuUMKa?

26. IleTpuk B mKoJi BiaBigye 3aHATTA Kypcy «OCHOBH
POOOTOTEXHIKIW», JIe i3 KOHCTPYKTOpa «Jlero» ckiaagawTtb
Pi3HOMAHITHI 00’€KTH. A KOPHUCTYIOYHUCH CepeI0BHILEM [IJIA
NPOrpaMyBaHHsl, YYHi CKJIAJal0Th I HUX NporpamMu. Y

MOJIOJIINX KJAacaX BOHHM CKJIAJAJHM OIJISIIOBE KO0JIeco. 3a

4XB BOHO poOuUTH 52 00epTH.

26.1(IT) Sxuit xapakTep pyXy OIJIsIIOBOTO Kojieca?
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26.2(C) YoMy nopiBHIOE yacTOTa 00E€pTaHHA OTJISA0BOrO Koseca?

26.3(/[) 3 sKOI0 MBHIAKICTIO 00EPTAOTHCSA KpailHI TOYKH KOJIeCa, SKIIO HOTO
paniyc 16¢cm?

26.4(B) VY ckiIbKH pa3iB BIAPI3HAIOTHCS MIBUAKOCTI 00EPTaHHS TOYOK KoJieca Ha

HOoT0 Kparo Ta Ha BiJICTaH1 8 cM BiJ 1ieHTpa’?
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Po3zaia I11. B3zaemonais Tin
Yacmuna I .

IpuxJiaau po3B’A3yBaHHA 32124

27. Hazap 3aBxau 3 pajaicTio BiaBiaye mkijibHUil ryprok 3 ¢pyroosay. Inoai
HA 1i TpeHyBaHHs BiH Oepe cBOro mosoamoro dpara Muxaiiauka. I nokun Hazap
TPeHyeTbcsl, Muxailiuk mneperysjaae cBid yaw0geHuit mMyabTdiabm — «SAk
Kko3aku y ¢yrooa rpaam». Ilo moposi gonomy y OpaTHuka BHHHMKA€ 0ararto
NUTAHb, 10 MOB’SA3aHi 3 WI€I0 IPOIO: XTO TAKUHU TOJIKiNEpP?, M0 TaKe «YePBOHA
KAPTO4YKa»?, 10 TAKe «IMEeHAJbTI»?, a XTO Takuii apoitp ?...

Ha3zap oxo4e BiAnoBizaB Ha Wi 3anIUTAHHSA. AJie OQHOTO pa3y MiCJs IIKOJIH
BiH BHUpIIIMB MiAIMTH 10 Wi€l IPHM 3 TOYKH 30py HAyKH, a came (i3uKH i
3’iICyBaTH, SIKi 3HAHHA 3 HOI0 MPeAMETY J0NMOMOXKYTh HOMY IaTH BiANOBiai Ha
HACTYIHI NUTAHHS.

27.1(C) Bigomo, mo o00’em ¢yréonpHOTO M’s4a (po3mip 5, 10
BUKOPUCTOBYEThCS y (yTOonpHUX Mardax, R=11 cm (3a cranmaprom DIDA))
craroutb 0,0055 m°. BusHauntn, sika Maca MOBITPS 3HAXOJIUTHCS B (HyTOOTBHOMY

M’ 5141, Ko p,=1,29 Kr/M°

ano: Po3é’azanns
Macy m’aua 3naxooumo 3 ghopmynu
V=0,0055 »° m=p-V
— 3 KT
pn=1,29 xe/m [m] = = M3 = KT

Iliocmaensemo uucnosi oami:
m = 0,0055-1,2 = 0,007 kr
m = 0,007 xr

m-"?

Bionoegiov: maca nosimps ¢ m’siui 0,007 Kr
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27.2(1) Hazap mopaxyBaB, 110 MiJ 4Yac I'pU 3a OAHY XBWIMHY BiH 20 pasiB
Bauxae noBiTpsa. KoxkHoro pasy BiH HaOupae y jgereHi 61u3bKko 1 1 moBiTpst. XIOMIUK
BUPIIIMB BU3HAYMTH, fKa Maca IOBITPs Mpoiluia yepe3 IHOro JereHi BIPOIOBK

yChOI'O MaTuy, 110 TpuBaB | roa. Skuil pe3yabTaT BiH OTpUMaB (BIANOBIAb MOJATH Y

KiJIorpamax)?

ano: Po3é’azanns

pu=1,29 ke/ms® Mamyu mpusae 1 2oouny, moomo 60 xeunum.

n=20 L]e o3nauace wo enpooosaic 6cboco mamyy Hasap nabpas
V=1 a=1032 6 qeeeri nogimps 00 ’emom V; = 60 11, a ockineku 3a 1 x6 8in

t = 1rog=3600 ¢ | 30iticnioe 20 60uxig, mo 3azanbHuil 00 €M nogimps 6yoe

m - 7 V= n- Vl'
Tooi macy nogimps, wo npouwina yepes neeeni Hazapa

3HAXOOUMO 3 (POPMYI0I0

3 —

m=Vp =nVyp; [m] == M3 =kr

M3
Iliocmaensemo yucnosi oani
m=20-1,29-60-10"3 = 1,55 kr

m = 1,55 kr

Bionoeiov: maca nosimps, wo npouuina uepes neceni Hasapa 1,55 ke.

27.3(B) Hazap — ronkinep cBoei ¢pyrOonpHOI KoMaHau. ['0ToBHE 111 HBOTO — TIE
3aXMCT BOpIT. BiH [i3HaBcs, IO Jis BUTOTOBJCHHS (PyTOOJBHUX BOPIT
BUKOPHUCTOBYIOTh CIUIaB 3 MAarHes3ilo Ta aldioMiHil0. BU3HAuuTH TYCTHUHY CILIaBy,
BBa)XAIOYM, IO JJII BHUICOTOBJICHHS BOPIT B3SJM OJHAKOBY Macy aJllOMIHIIO 1
MmarHesiro. O0’eM crutaBy JOpIBHIOE Cymi 00’€MIiB HOTO CKJIQJHHKIB (TYCTHHA
amoMinito 2700 kr/m>, rycTiHa MarHesito 1738 kr/m®).
lano: Po3é’a3anns
p1=2700 xo/n’®
p,=1738 ke/m’

I'yemuny cnaagy obuucaoemo 3a gpopmynorw P = 7
Maca cnnagy m, = my + my,=2m.
m=m,=m
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Vl + V2 == I/C
pc—"? 06°em cnnagy V =V, +V,
06 ’em anominito Vy = %. O0’em Maruesito V, = %
1 2
b= 2Zm _ 2m_ 2pip, p = 2p1p2
i+ 1, m+m p1+py’ p1t P2
P1 P2
KT KI
e
] =xr—wr = 3
VERLEVE]
_2-2700-1738 2115 KT
P=2700+1738  C T W

Bionogios: p=2115 xr/™’.

28. Ilpurapaiite nursauy kKasky «Pinmkay.
Sk OM He HAMAaraJmcsi repoi BUTATHYTH PinKy
i3 3eMJIi, Yy HUX HiY0ro He Buxoawjao. I jumie

micJisg TOro, fIK BOHU 3alpPoOCHIH 10 cede

Muuky, pinka «miggagacs» il 3MOIJIHM
BUTSATHYTH.

Yomy Tak Tpanmwiaocsa? BinmoBiab mpocra: cwid, M0 MO 4Yep3i pasom
NPUKJIAJATIM Tepoi Ka3Ku 0yJId He J0CTAaTHI, 100 MepeMorTi CHJLy, IKa BTPUMY€
pinky B 3emJi. IHIMMHM cioBamu, cuiid OyJiM PIBHUMH, ajie NMPOTWIEXKHI 3a
HanpsiMkoMm. Tomy, kosu nmpuiinuia Mumka, il NpukiIajeHa cuja 30i1bIIAIA
CHJIM, SIKi MPUKJIAJAAJN PelITa repois i 1e 1210 3MOry BUPBaTH PIIIKY.

28.1(C) Aunpiit 1 Camko 3aiiMaroThCsl apMPECTiHTOM. SIKII0 BOHU MOYMHAIOThH
3MaraTucs OJUH 3 OJTHUM, TO *OJICH 3 XJIOMIIIB He nepemMarae. Lle BinOyBaeThCcs TOMY,
110 BOHU HaWKpalll Apy31 YM € 1HIIIa MPUIHHA 1X Pe3yJIbTaTiB?

BinnoBinb: cunu, wo npuxiadaroms xa0nyi pieHi 3a 8eIUYUHOIO [ NPOMUTIEHCHO

HANpAMJIEHI.
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28.2(/1) Ha Ti70 B ogHOMY Hampsimi Iil0Thb CHJIM, IO TOTO X JIpyra Cujia BTpHUl

Oinpina 3a nepury. PiBHoniliHA X cuil qopiBHIOE 16 H. BU3HAUMTH PIBHOJINHY IHX

CUJI 3a YMOBH, IO BOHU I[iHTI/IMYTB Y OPOTUIICKHHUX HAIIPAMKAX.

aHo.
Fi=F
F,=3F
Fu=16 H

Fp2'?

Poze’sazanna

Axwo cunu cnignanpsmieni, mo ix pigHOOIlHA OOPIBHIOE:
Foi= Fi+ F;
Foi= F+3F

3giocu

F=%%F=%=4H

Axkwo cunu Oitomv HA MO Y NPOMUNEHCHUX HANPIAMKAX, MO
PIBHOOIUHA OOPIBHIOE:
Foo= Fo- F1
Fpo= 3F-F=2F=8H
Foo=8 H

Bionosios: F,=8 H

28.3(B) «JleOinp, Illyka Ta Pak» — Bimoma Oaiika JI. I'miGoma. Koxen 3

MEPCOHAXKIB Oallki HaMaraeTbCs 3PYLUIUTH Bi3 3 MICLS, IO MICTUThCA B Toull A.

Jle6inp npukinanae cuity 20 H yropy, Pak Tsrae Bo3a miBopyd 13 cuioro 30 H, [yka

npukiagae cuiy 50 H mpaBopyu. Cuna TspKiHHS, 1m0 Ail Ha Bi3, nopiBHioe 20 H.

BuznauuTu ix piBHOAIHY.

aHo: Po36’azanns
Fi=20 H 3obpazumo epagiuno cunu, ',
F.=30 H wo Oiromb Ha 603a 3 OOKY
F;=50 H 20I08HUX 2€pOi8. Fy —=— E.
Frwme=20 H Pisnooitina  cunu, wo | o
Fo-? npuknaoae Jlebiov, F1 ma cunu

msncinus F oy, oopisnioe (.
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Tooi pisnooivina cun, wo npuxiaoae Pax ma [l[yxa 6yoe
F=F3-F,=50 H-30H=20 H.
Pisnoodiiina ecix 2epois batiku F,=20 H

Bionogios: F,=20 H

29. 1660 pik. 25-piunuii PodepT I'yk BiAkpuB 3aKoH nmponopuiiHoOCTI Mixk
CIJIOI0, 110 NMPHUKJIAJEHA A0 NMPY:KHOro Tina i Woro gedopmaniecro. 3akon I'yka
3HAWIIOB 3aCTOCYBAHHSI y OyIiBHMITBI, apXiTeKTypi, aBTOMOOLICOyAyBaHHI.
AJle cuJia NIPY/KHOCTI 3HAMILIA CBOE 3aCTOCYBAHHA i B IMPKOBOMY aTpPaKUioOHi
«KuBi cHapsian». ['iaaa4i He MiA03PIOBAJIH, 0 APTUCTIB BUKUIAJIU 3 TAapMaTH
He IMOPOXOBI rasy, aJzKe el HoMep CYNPOBOMKYBAJIH 0araTo 1MMy Ta BOTHIO, a
3BHYAiHA, IPOTe MIllHA NMPY/KMHA, AKA 3HAXOAWJIAcH B AyJi rapmatu. TaeMHuus
1nmo0yA0BH rapMaTH He PO3KPUBAJIACS.

Bnepme uneii arpaknioH OyB NOKa3aHUilT B 3HAMEHHUTOMY HNAPU3bKOMY
nupky ®pankoni HanpukiHui 80-x pokiB XIX cr., a B 1933 poui BHUIYCKHUK
XapKiBCHKOro aBTOMOOUIBHOIO TeXHikKyMy KOHCTPYKTOp CemeH Peunnbkmii
nodyaysaB arpakuion «J/lloguHa-cHapsaa», SKH BHKOPHCTAIH B QuIbMi
«upx». Maca rapmaT — 8 TOH, J0BKMHA 1yJia 6 MeTPiB, a JAINBHICTH MOJbOTY

aprucra craHoBuja 14 m.

29.1(C) SIxi mexaH13MH PUBOJIATH B 110 3aBISKHA CHUJIl TIPYKHOCTI?

Bionoegios: 2coounnuk, amopmuzamopu, 1yx, ...

29.2(X) Ha sixuii Bug nedopmaiili po3paxoBaHUil €1eMEHT KOHCTPYKIi, SIKIIO
HOro 3aMIHIIIM Ha MOPOKHUCTY TPYOKY, 3aMICTh CYLIIJIbHOTO METAJIEBOTO CTPUKHSI?

Bionoeios:

29.3(B) JIBi mpyxunu xxopctkicTio 40 1 60 H/M criovyaTky 3’ eaHanu mapaneiabHO
(migBUCWIM O OJHOTO Tayka, a HIDKHI KIHII TPYXUHU 3 €JHAIM), a TIOTIM
MOCTiA0BHO (MIABICHIN OJIHA 10 OJHO1). BU3HAUUTH KOPCTKICTh OTPUMAHOI CUCTEMH

NpYXHUH B 000X BUMAIKAX.
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aHoO: Po3zeé’sazanns

ki=40 H/m A) Ilpyscunu 3’€Onanu nociiooeno:
k2=60 H/M szlxly X1 = k__
k-2 :

F
F=k1X2, Xy = E

F=kx, x = -
k

To0i 3a2anbhe 8UO0BHCEHHS NPYHCUHU OYOe PIBHUM.

X=X1+X5
F F F
Kk ks
1 1 1
Kk ks
ki ks
ki + k,
_ 40 - 60 _, E
40 + 60 M
b) npysicunu 3’eonanu napanenvno:
Fi=kiX,
Fa=kix,
F=kx
Cymapua cuna, wo oie na npyscunu. F=F,+F,.
kx=kyx+kox
k=k;+kj

k=60+40=100 g

Bionosios: a) k=24 E 6) k=100 g

30. - A xouy 0yTu kocmoHaBTOM, sik Jleonin Kagenwk! - ckazaB FOpko,

KOJIM NIPOYMTAB KHUTY «/lajiekuil Ta 0JIM3bKHII KOCMOC».
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- Yomy TH Tak BUpiMB? — 3anutaB TaTko — I{st mpodecis ckiaaana. Iepm
HI’K CTaTH KOCMOHABTOM, TPe0a NPOMTH BaXkKKi TPEHYBAHHS.

- Ta Hi, 30BCciM He ckiaana. Jlitaem co0i mo kopaodJii, JUBUIIICA HA IVIAHETH
Ta IC KOCMIYHY TKYy.

- Tak, me oaHa 3 MpUEMHHMX CTOPiH mpodecii. Ajle He Bce TaK MPOCTO.
Cnoyarky OpraHi3M KOCMOHABTIB 3a3HA€ NEPEBAHTAKEHHS, a JIMIIE MOTIM —
CTaH HEBAaroMoOCTi.

SKIO 3amMMTATH KOCMOHABTA, [0 TAKe HEBAaroMicTb, BiH pO3KakKe, fK
CKJIAJHO OyBa€ B MNepIMil THXKAECHb HAa 00pPTY cTaHUil i K JOBro micJs
NMOBEPHEHHSI [OBOAUTHLCH BiIHOBJIOBATUCH, 3BHKAKYM [0 YMOB 3€MHOIO
TsoKiHHA. Pi3MK ke, MBHANIE 3a BCe, ONYCTUTHL MOMIOHI HI0OAHCHM i 3
MAaTEeMAaTHYHOK TOYHICTIO PO3KPHE MOHATTHA 32 A0MOMOIo10 Gopmy.a i mudp.

30.1(C) Omnexkciit Ta Brnag Ha BUXIIHUX BHUPIIIWIM BIIMOYUTU B MAPKy PO3Bar.
AJie cioyaTKy BOHU BUPIIIAIU MOCTpUOATH Ha 0aTyTi. XTO 3 XJIOMIB nepedyBae B
CTaHI HEBaroMocTi 1 YoMy, fAKIO0 mifg 4ac cTpuOkiB Oinekciii nepeOyBae B
HaWHKYIOMY TI0JIOKEeHH], a Biian nmepebyBae B HalBUIIIM TOYIl TPAEKTOPII.

Bionoegiows: y cmani nesacomocmi nepebdysae Brao.

30.2(J) Bixkonne ckimo Mmae po3mipu 100 X 50 X 0,5 cm. Busmauntu cumy

TSKIHHS, 1110 JII€ Ha BIKOHHE CKJIO.

Hano: Po3é’azanns
p=2500 Kr/M° Cuna magicinms, wo Oi€ Ha GIKOHHE CKIO:
V' =100x50x%0,5cm= F=g-m.
25-10° M° Macy ckna 3Haxooumo 3 ghopmynu:
m=p V.
F-? Tooi, F= p -Vqg.
Pl = Loy
M KT
F=2500-2,5-10°10=62,5 H

Bionoeios: F=62,5 H
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30.3. (B) VsaBith, moO BamM SK acTpOHABTaAM HEOOXITHO TMPOBECTH TaKHUMA
excriepuMeHT. Jlo AuHaAMOMeTpa MiABICHTH TUIO BIAOMOI Macy i 3BaXHTH WOTO Ha
3emui. [lotiM 3BaxkuTu 1me K TUI0 Ha Micsmi. YU ogHakoBUMHU OyayTh IOKa3u
auHamoMeTpa? BiamoBine miaTrBepauTd po3paxyHkamu. (Macy Tina mpuiiHatu 3a 1
KT)

Bionogiov: na noeepxmi 3emni ounamomemp 0Oyoe nokazyeamu OLIbULY CUTY,

OCKIbKU NPUCKOPEHHS 8LIbHO20 NAdiHHA Ha Micayi menuie, Hidc Ha 3emii.

31. AHTOH MmocHimAaB 10 MIKOJU TAa CIOYATKY HOMY He0OXiHO 0YJI0 3aBeCTH
MoJsoamy cectpy Karpycro 10 1ursiuoro cagouxky. Ase Tporyap OyB CJOU3bKHH |
BOHM 3aIi3HIOBAJIMCH. «AHTOH, 0 POOUTH LA THOTA?» - 3amuTajga B Opara
Kartpycs, ko nmodaumiia, mo KiHka moch cuiie Ha Tporyap. «Lle Tak Tpeda.
Bona nocunae Tporyap mickom, mo0 0yJjio Kpaie WTu» - BinoBiB AHTOH. Bin
3aBiB cecTpPy B AMTCAAOK i MOCHiIIMB 10 mKoaH. MiTn Bxke 6yn0 Kpamie, aie

KOB3aTHCH B:Ke 0yJ10 HEMOKJIUBO.

31.1(C) YoMy XJI0MYMK HE MIT KOB3aTHCS T10 JIbOTY?

Bionoegiov: nicox, saxum nocunaiu mpomyap 30i16WUE CUTY MepPms MidC
nIOOWI8010 MA MPOMYAPOM.

31.2(J1) Ym BU KOJHMCH MOMIYaJIH, 10 SKIIIO HA CTOJIMKY Y BaroHi MOTATY JICKATh
KHHUTa 1 afnelbCUH, TO KOJHM BIH PYIIUTH 3 MICIS, alnelbCUH MOKOTUTHCSA, a KHUTA
3QJIMIIAETHCS HA Micii. Yomy?

BinnoBinb: mioc xHueoro ma nogepxwero cmona Oie Oinbwia cuna mepms,
OCKINIbKU B0HA MAE OLnbULe MOUOK ONOPU.

31.3(J) AHTOH BHpIIIKMB CKJIACTU Bci cBOi 1 KarpycuHi irpamiku B SIIMK Ta
MOCTaBUTH WMOro B KYTOK KIMHATH. TArHydyn HOTO TOPU3OHTAIBHOIO IiAJIOTOHO
XJIOMUuK mnpukiaaB cuwity B 160 H. Busznauutu macy simmka 3 irpamikamu, SIKIIO

KOe(IIIEHT TePTs MIXK IMiAJIororo Ta smukom 0,4.
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/lano: Po3e’azanns
F=160 H Cuna mepms, wo 0ie Mixc nionio02o ma AUUKOM
u=0,4 BUBHAYAEMBCSL 30 POPMYIN0IO:
0=9,8 H/ke F=u -m-g
m-? 3naxooumo macy swura 3 iepauKamis.;
F
m=——
H-g
(m] = H - kr _
m| = TR KT
160 40
m=04-10 7K

Bionogiob: m=40 ke

3aBaaHHA /11 CAMOCTIHHOI0 PO3B’SI3AHHA

32. Ko:xHoro Jita AHapiii Ta oro 6aTbKM NPOBOJSITH JAeKiJIbKa TH/KHIB B
MaJibOBHHYOMY ceJii IleTpiBka, ne nmpo:kuBae ioro 6adycs. Pasom 3 apy3siMu BiH
KATA€ThCH HA BeJIocHIlel, pudaJIuTh, rpac y ¢yrooJ ...T100T0, 3aiiMa€ETHCH THM,
110 3a3BMYAH MOJII00/ISIIOTH POOUTH AiTH HA KaHIKYJIaXx.

OnaHoro pa3sy aiTu nmo3HaiioMuJm AHAPIA 3i ¢cBOIM BuuTeeM (QizuKu, IKUN
BiB ryprok «lOHuii ¢izux» B micuesiid mkoJui. ToBapumi po3noBiiu, Mo BiH
4acTro 3aaa€ iM 3aaavi, po3B’SI3KH J0 SKHX J0ONOMATralTh B IMOBCAKICHHOMY
KUTTI. AHAPiA 3alliKaBWJIM TaKi 3a1ad4i i BiH BUPIIIUB PO3B’A3aTH AEKiJIbKa 3
HHX.

32.1(C) Lo 6inbiie: 1 xr cBuHLIO 4K 1 Kr myxy?

32.2(J1) Aunpiii 3Hae, O 1715 IepeBe3eHHsT HATH BUKOPUCTOBYIOTH ITUCTEPHH.
JIOTIOMOXITh HOMY BU3HAYUTH MICTKICTh OJHIET IIUCTEPHU, AKIIO JJIsI TEPEBE3CHHS
3200 T HadTH BHKOpHCTATH 50 3aMi3HUYHUX [UCTepH (rycTrHa HadTh 800 Kr/m’).

32.3(B) Komu Amnapiii 3 ciMm’eto 306upanucs g0 0alyci, Tato 3aymB y Oak

aBTOMOO1s1 5 Kr OeH3uHy. Bijncrans B AHapieBoro nqomy 10 6adyci craHoBUTH 20
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kM. Hopma Butpatu Oensuny Ha 100 kM ctaHOBHUTH 7 J1. U BapTO BUpYIIATH CIM’1 B

JIOPOTY Ta UM BUCTAUNTh OCH3MHY Ha J0opory 1o 6adyci i Hazan?

33. Ilix yac CIOPTUBHMX 3MAaraHb, HA YPOKax (i3M4HOI KYJbTYPH, B HIKOJIi
MOSKHA CIIOCTEPIraTu, sk NPOXOASTh 3MATAHHS 3 MEPEeTATYBAHHS KaHATY.

He 3aB:x1m BIa€Tbes 3 nepuioi cnpodyu BU3HAYMTH MEPEMOKIIA, aj1xe CUJIN,
0 NPHUKJIAJATHh KOMAHAH MOXKYTh OyTH PiBHMMH, ajie NPOTWIEKHUMH 32
HANPSAMKOM.

33.1(C) Ha Timo niroTh OB MPOTHJIEKHO HAMPSMIICHI CHUJIH, MPUYOMY TIEpIIIa
cuwia Ha 2 H 6inbiia 3a qpyry. BuzHauuTu piBHOMIMHY ITUX CHIL

33.2(1) Biktop Ta IBan — apys3i. Aje B Kiaci iM mogodaeTbes NiBUMHKA [puHKa.
KoxHoro pasy BoHM HE MOXXYTh BUPIIIMTH, XTO Oy/l€ HECTU CYMKY OJHOKJIACHUIIL.
Tomy Bits TsirHe cymKy B oJiuH 01K, a [BaH — y npoTHiie:)KHUN 01K 3 B4l OUIBIIIOIO
cuwioro. PiBHOAIMHA uX cui nopiBHIOE 25 H. SIKy cuity npukiiagae KOxKeH XJIOMUUK ?

33.3(B) «Pinkay» - BimoMa nuTs4a Ka3ka, repoi K01 CIPaBHIIMCS 3 HEMOCHIBHOIO
poOOTOI0 Ta BUTAMIM PINKY 13 3emil. Aje ix cmiTkajsa HoBa Xanena. OHydIl
MoapyBajiv HOYTOYK 1 Telep HIXTO HE MOXKE BIATATHYTH ii Bij Hboro. LI{06 Bce x
TakH 11e 3pOOUTH TeposiM CIij nmpukiactu 3aranbHy cuiy 380 H. Ane cuna, 3 sikoro
Tarina Mypka Oyna y ABIYl OUIBIIOKO 32 CHUITY, 1110 npukiana Mumka. JKyuka Tsrna i3
CWJIOI0, IO Y/BIUl mepeBuInyBana cuiry Mypku. Cuia, siky npukiana 6adycs Oyna y
Tpuul Oulbllia, 3a cuily, sKy npukiagana Xydka. A cuia, 3 SKOW [isB i,
JOpPIBHIOBAJIa CyMI BCIX CHJI, II0 NpPHUKIaAany Bcl repoi. Buznauutu cuiy, siKy

MPUKIIaAaB KOXKEH, 00 BIATSITHYTH OHYYKY B1J] HOyTOYKa.

34. HeaOusike 3HaYeHHs1 B MPHUPOAI Ma€ CWJIa MNPY:KHOCTI. 3aBAsiku i
TKAHMHHM POCJIHH | TBAPHH MOKYThb BUTPUMYBATH BeJIUKi HABAHTAKEHHS, He
pyliHy0YHCh. POCIMHH, 10 THYTHCHA MiJ MOPUBAMHU BITPY, NPOrMHATHCH i/
IIAPOM CHiry, OJHAK 3JaTHI BIZHOBMTH momepeaHio ¢opMy B pe3yabTaTi Ail

CHJIM MPYKHOCTI IXHIX TKAHMH. AJie BaM, HATIEBHO, /IOBOJIMJIOCH 0a4YMTH 3JIaMaHi
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OypeBiem aepeBa. Lle TpanisieTbesi TOMI, KOJM cHJa Ail BiTpy Olnbina Bix cHIn
NPY’KHOCTI caMOr0 JiepeBa.

3aBasikm cuJi  NPY:KHOCTI Bei Tila, mo mnepedyBaTh Ha 3emu,
BUTPUMYKWOTH cmiay arMocpepnoro Ttucky. Ille Oiibmi HaBaHTaKeHHSA
BUTPUMYIOTh TBAPUHH i POCJUHH, AKi MEIIKAIOTH HA THI IJIM0OOKUX BOAOMM.

OTtxe, 3aBASIKH CHJIi MPY’KHOCTI KUBi OPraHi3MH BUTPUMYKOTHh MeXaHi4Hi
HABAHTAKeHHH i 30epiraTs wisicny gopmy.

34.1(C) Sxoi nedopmariii 3a3Ha€e MOIUIS B KHIDKKOBIH 1m1adi 1 Ji€r0 KHHKOK?

34.2(/1) ITixg vac HEBAAIOTO EKCIICPUMEHTY JTa0OpaHT CTHCHYB MpYXuHY Ha 50
cM, npukiasmu cwity 20 H. OnHak npykrHa BUpBajacs 13 pyK, po3npsMuiacs i Tiel
MUTI, KOJU ii cTUCK popiBHIOBaB 40 cM, BIapwia HeBAaxXy IO MiAOOPIAIIO.
Busnauutu, sikoro Oyna cuia yaapy.

34.3(B) I1ix yac mpoBeneHHs 1ab0paTopHOi poOOTHU, AHJIPIH BU3HAYUB, IO MPU
cum 3,5 H noBxuHa npyXUHU CTaHOBUTH 5,3 cM. SIKIIO K MPUKIACTH CHIIY PIBHY
2H, T0o noBxuHa NPYKUHU CTaHOBUTHME 4,1 cM. flke 3HAYEHHS OBKHWHU NPYKUHU
OTpHUMAaB XJIOMYHUK 332 IUMHU JaHUMU?

35. ...Pemra muisixy 4depe3 Jic npoiimos 6e3 npuroa. Kosm manapiBHUKH
BUIIILIN 3 JIiCy, Mepe] HUMHU BiIKpHJacs KpyTa ckejsicta ropa. QoiiiTu ii 0y.s10
He MO’KHA — 110 00uABa OOKH 10pOrH 0yJIu riIuloKi sApu.

— BaxkyBaTto geprucs Ha mw ropy! — ckaszasp Crpammwio. — Ajie ropa — ue
He piBHe Micue, i, pa3 BOHAa CTOITHL Nepel HAMH, 3HAYNTH, Tpeda 4epe3 Hel
nepeJisTu!

I BiH moai3 Bropy, mijibHO NMPUTHCKAKYUCH 10 CKeJl I YilUISIIOYUCH 32
KOeH BucTyn. Pemra pymmim 3a CrpammJion.

BoHu nigHsuIMCs T0CUTH BUCOKO, SIK PaliTOM IPyOHii rojioc KPpUKHYB 4Yepe3
CKeJIi:

— Hazan!

— XT10 Tam? — 3anuTaB CTpammuo.

Han ckeasimMu 3’ABHJIACH YMSICh TMBHA I'0JIOBA.

— Ile ropa Hama, i HikOMYy He 103B0OJICHO MEPEXOAUTH ii!
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— AJle HaM ke MOTPiIOHO mepelTH, — BBiWINBO 3anepeunB Ctpammio. — Mu
Waemo B kpainy Cresiid, a iHIIOT0 HIIAXY TYT HEMAE.

— I71z1eTe, Ta He npoiigere!

Ha ckeqro 3 peroroMm BHCKOYMB MaJIeCHbKHH TOBCTEHbKHH 4Y0JI0BiYOK 3
BeJIMKOI0 TOJIOBOI0 HA KOPOTKiii mmi. loro TOBCTi PYKH CTHCKAJIHCH B
BeJIMYE3HI KYJIAKH, SIKUHMH BiH NOIPOXKYBaB MNOAOPOXKHIM. Yoy10Bi4OK He
BHJABCH yKe CHIbHUM, | CTpaln/io cMiJIMBO I0JIi3 JOTOPH.

AJie TYT Tpamwiacd AUBHA pid. JIMBHUI 4010BIYOK yAapuB 00 3eMJII0
HOraMM, MiJACTPUOHYB Yy NOBIiTpHA, AK rymoBuii m’sid...(0. Boakos «YapisHuk
Cmapaz0osoco micmay)

35.1(C) B sxomy crani nepedyBaB 4OJOBIYOK B MOMEHT CTpUOKa?

35.2(A) B ximuarti Enni cToite akBapiym. /[iBumHKa BHpIIIMIA Ti3HATUCS, KA
Bara BOJU B HbOMY, SIKIIO HOTO BUCOTa cTaHOBUTH 80 cM, mmupuHa 50 cM, a piBEHb
BOJY CTaHOBUTH 60 cM.

35.3(B) Hisumaka Emni mepeMorna 31y 4akiayHKy [iHreMy, BHJIMBIIM Ha Hel

BiJIpO 3 BOJI0I0. YOMY TOPiBHIOE Bara BOAM B BIJPI1 Mij yac HOTro magiHHs?

36. Teprsi — IMBOBHM:KHe siBMIIe NpUpoAu. BoHO momapyBajio JIIOACTBY
TEIJIO TAa BOTOHb, MOKJIMBICTh 32 KOPOTKHMI 4aC 3yNMHUTH IIBUAKICHHI NOTHAT |
aBTOMOOLIb, NMPUCKOPUTH XiMiYHY peakuilo, 3anMcaTH JIACbLKUN I0JI0C Ha
IVIATIiBKY, MOYYTH 3BYKH CKPHUIIKH...

be3 TepTst cnnoko10 Hi JI10AM, 2 Hi TBAPMHM HEe MOIJIM 0 XOAMTH IO 3eMJIi, TAK
SIK MpH X0Ab0I MU BiAIITOBXyeMoOcs Bia Hei. AkOu He 0ys0 TepTs, TO MU O He
MOIJIM BTPUMATH NpeaAMeTH B pykax. Cuia Teprst yrpuMy€ BOUTI IBAXH, FAKH;
YIPUMY€ HMTKH B TKAHHMHI; 03BOJIS€ NMepPeMillaTH NMpeaIMeTH BeJUKOI MAaCH.
IIpu BigcyTHOCTI TepTs He MOXKIMBO OyJi0 0 MOIIMTH OAAr, 3i0paTH CTAHOK,
3MalCTPyBaTH CTLIEHb.

3aBAsikKM HASIBHOCTI TePTHA B MPUPOAI MOKJIMBE KUTTS HA IUIaHeTi 3eMJisd B

TOMY BHIJIsII, B IKOMY BOHO iCHYE.
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AJie pa3oM 3 THM, TepT 3HOUIYE MAIIMHM I MiJOIIBY HAIIOr0 B3YTTH,
JAeTaji ABUIYHIB JirakiB, nmordariB. To0To, B OJHUX BHNAJKAX CHJIH TePTH
NPUHOCATH KOPUCTD, 2 B IHIIHUX- HIKOY.

36.1(C) HaBectu mpukiIaay «IIkiJiIHBOT0» 1 KKOPHCHOTO» TEPTSL.

36.2(J1) XiomuuK BUPIMIMB JOMOMOTTH TaTOBI 3PYHIMTH JUBaH 3 Micis. Jis
nporo BiH mpuknas cuity 250 H. flka cuna TepTs al€ Ha AMBaH, SKIIO JO HBOTO
npukiacta cury 200 H? 300 H?

36.3(B) Ha poGodomy ctoii IBaHa ripkoro Jiexkaiau TpU KHUTH, Maca KOXHOI 3
akux 200 r. Xnomneup BUPILMIUB 3’ SICYBaTH, SIKY CHIIY CJIiJ PUKIIACTHU, 100 BUTATHYTH
IpYry KHUTY, HE IPUTHCKAIOUM 1 HE MIJHIMAaIO4YM BepXHbOi. KoedilieHT TepTs Mix
OyAb-SIKUMU CTUYHUMHU TMOBEpXHAMHU JopiBHIOBaB 0,2. Skuii pe3ynbraT OTpHUMaB
IBaH? BepxHIO 1 HWKHIO KHHKKM HNPUTPUMYIOTh. YoMy NOPIBHIOE TOpPU30HTAIbHA

CUITY JOBEJIOCS O MPUKIIACTH XJIOMIIEBI, OO 3PYIIUTH 3 MICIS BCIO T1pKy?
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Po3zaia I11. B3zaemonaist Tin
Yacmuna 11 .

IpuxJiaau po3B’A3yBaHHA 32124

37. SIk NpMEMHO B3UMKY I'yJATH HA Juxkax. OqHAK BapTo yBiliTH B CHIr 0e3
JWK, AK HOrH OyayTh IJMOOKO NPOBAJIOBATUCH IiJl 4YaC KOKHOI0 KpPOKY.
2 . . 2 .

Inoma aux cranoButh 0,3 M°, a uIoma nigomBu YepeBuKiB — 150 cm”. Jlroauni

ITH IO pPUXJIOMY CHIry JyKe BaKKO.

37.1 (IT) Ym 3 0qHAKOBOIO CUJIOKO JIFOJMHA JII€ HA CHIT Ha JIMKax 1 0e3 HuX?

Bionoegiov: na nuxcax i 6e3 nux 100uHa 0i€ HA CHIZ 3 OOHOI I MO0 HC CULOIO,
SKa pieHa 8a3i THOOUHU.

37.2 (C) Uu omgHakoBUM € pe3ydbTaT Aii IIi€i CUIM B JBOX IOMEPEIHIX

BHUITagKax?

Bionoegios: pezyriomam 0ii yiei cunu 6 0anux sunaokax pisHull, OCKIIbKU Pi3HA
naowWa NOBepXHi, Ha 5Ky MUCHe TT0OUHA.

37.3 () 1lo Oimpme: moima MOBEPXHi JFK UM IUIOINIA IMTOBEPXHI IMIIOIIBH 1 B

CKUIbKH pa3iB? 3po0iTh 0OpaxyHKH.

/lano: Po3ze’sazannn
$1=0,3 M N= St
$,=150 c?*=0,015 2> Sz
2

[N]= M_Z —1
N-? M

0,3

=—=20 ]
N 0,015 (paszis)

Bionogios: nnowa nosepxui audxc 6 20 pazie Oinvwia 3a niowy noGepxHi

nioowsu.
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37.4(B) O0OpaxyiiTe, sIKOIO MOXXe OyTHM MakCHMallbHa Maca JIIOJUHU Ha JIUKaX,

1100 BOHA HE MPOBAJIIOBAJIACS B CHIT, AKIIO CHITOBUW HACT TAJSIBUHU BUTPUMYE THCK

2 xIIa.

Hano:

S=0,3 M

p=2 klla=2000 Ila

m-—"?

Bionoeios: m~60 ke

Poze’sazanna

~2000-0,3

9.8 ~ 60 kr

38. Bogosiazu He MOXKYTh NpaunoBaTd Ha riauOumHax moHax S50 m. Ilpum

30i1bLICHHI 3aHYPEHHA 1e(P)OPMYIOTHCH CTIHKH CyJAMH, SIKi pO3pPaX0BaHi Ha NEBHi

3HAYEeHHs THUCKIB 330BHi i 3cepeaunu. Ilpy mBuAKIA 3MiHI THCKY BHACJiI0OK

IHTEHCHMBHOI'0 BM/IiJIEHHSI Ta3iB KPOB 3aKHUIIA€, 0 MPU3BOAUTH 10 3aKYNOPKHU

CY/JHUH.

38.1(I1) SIx 3MiHIOETBCA THCK Ta3y y pas3l 3pOCTaHHS HWOTO TYCTUHH a0o

TeMneparypu?

Bionoegios: muck 2azy 3pocmae 6 pazi 3p0OCMAanHA 2yCMUHU abo memnepamypu

2asy.

38.2(C) Haitrnmubmum o3epom B Ykpaini € Cita3b. Lle ogne 13 [lanbkux o3ep

Ha Boauni. MakcumanbHa raubuaa — 58,4 M. OOYMCIITh TIAPOCTATUYHUN THCK Ha

BOJI0J1a3a, AKUH JTOCTIKYE THO 03epa.

ano:
h=58,4 m

KI'
p = 1000 =

p—"?

Po3zé’azanns

p = pgh

p =1000-9,8-58,4 = 572320 [la = 572 klla
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Bionoeiow: P=572 klla

38.3(/) Bomonasu mparioBaid Ha CyAHI, SKE€ 3aTOHYJIO Ha TIuOuHI 50 M.

OOGuucHiTh TUCK Ha BOJIOJA3a IMiJT Yac MiABOAHUX POOIT, KO aTMoChepHUN THUCK

101,3 xITa.
ano:

h=50 »

po=101,3 xlla=

=101300 /1a

Po3zé’azanns

T'iopocmamuunuii muck 6oou p; = pgh;

p =DPo+P1 =D+ pgh;
[p]=11a +

p = 101300+ 1030-9,8-50 = 606000 Ila = 606 klla

Bionoegios: p=606 x/la.

38.4(B) fxa cuia Tucky nie Ha 6atrckad y MOpChKiil Boal Ha rmbuHi 150 M 3a

atMocdepnoro tucky 101,3 kIla? I1noma noBepxHi 6atuckada 10 M,

aHo.
h=150
po=101,3 xlla=
=101300 Ila
S=10 1"

KT
p=1030 —

F—?

Po3ze’sazanna

F=pS

T'iopocmamuunuii muck 6oou p; = pgh;

P =Po tP1=DPo+pgh;
F = (po +pgh)S;
ke H H H

[Fl=(la+—-—=-m)-m® =(—+—) M =
M ke M M

E.MZZH

2

F =(101300+ 1030-9,8-150) - 10 = 16154000 H
=16 MH

Bionoegios: F=16 MH.
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38.5(B) Ha Bamy nymky, domy BHOYX CHapsiia MiJl BOJOIO € 3TyOHUM IS
BOJHUX KAUTETIB?

Bionoegios: subyx cuapsoa nio 600010 € 32YOHUM Ol BOOHUX JHCUMENIB, MOMY
wo nio uac eubyxy nio 800010 CMBOPIOEMbC 001ACb 3 OVHCe BUCOKUM MUCKOM.
Ockinbku 800a 0006pe nepedac MUCK y 8CIX HANpAMax, mo yeu 6udyx 6iouymo

Hagimev mi icmomu, sIKi nepedy8arOmMsb 0ALeKo 8i0 eniyeHmpy sudyxy.

39. I'oTywouuch a0 ypoky 3 (izuku, Cepriiiko BUPIilIMB NPOBECTH JOCJi.
JlJist HbOTr0 BiH ONYCTUB Y BEJUKY KaCTPYJII0 3 BOAOK CKJISIHKY, HAIIOBHUB il TaM
BOJIOI0 TA NOBLIbHO M0YaB HigHiMaTH aoropu aAHoM. Ha 3auByBanns Cepriiika,
X04 CKJISIHKA MiTHIMAJIacsl JOrOPH THOM, BO/A 3 Hel He BWINBAJIACH.

39.1(I1) o yrpumye BOay y IEPEBEPHYTINA CKIISHIIL?

Bionoeiov: 600y 6 nepeseprymiil CKIAHYI YMPUMYE AMMOCHePHULL MUCK.

39.2(C) Ywu 3MIHIOETHCS PIBEHb BOJW B CKJISTHITI BHACIIOK 11 IMiTHIMAHHS?

Bionoeiov: max, 3smintoemocs: yuum suiye NiOHIMAEMbCA CKASAHKA, MUM MEHUUM
cmae piseHb 800U 8 Hill.

39.3(1) B sixomy BUTNIaJKy BOJIa 31 CKJISSHKU [MOYHE BUJIUBATUCS?

Bionogiov: 600a 3i CKIAHKU NOYHE BUTUBAMUCS 3d YMOBU NONAOAHHS NOBIMPS 8
CKJIAHK).

39.4(B) Ilomipkyiite: kO AHIPIAKO OMYCTUBCS TIIMOOKO B MiJABaJ 1 MPOBIB
el caMui JIOCIi, TO KU OU pe3ysbTar BiH OTpUMaB?

Bionoegiov: axbu Auopitiko onycmuecs 2iuboko 8 niogan i npoegie yeu camuli
0ocio, mo 8iH Ou nobauus, Wo 8 nideai 600U y CKISAHKY NPU NOBHOMY il 3aHYPEeHHI
HabUpaemuvcs 3HaYHO OLnblle, OCKINbKU 3HAYEHH AMMOCEHEPHO20 MUCKY 8 Ni08ai €

BUWYUM, HIJIC HA NOBEPXHL.

40. 3aKk0OH cHOJy4eHHX MOCYAMH Yy 1o00yTi BHKOPHCTOBYETHCA B
HANPI3HOMAHITHIINMX  TeXHIYHMX mNpucTposix. Bogonamipua Oamra —
CIIOPY/’KEHHSI B CHCTeMi BOJONOCTAYAHHA [JIA PeryJlBaHHS Hamopy Ta

BUTPATH BOJAU Y BOJONPOBIAHIH Mepexi, CTBOPeHHS i 3amacy i BUPIBHIOBAHHS
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rpagika podorm HacocHux cra”uiii. I'igpaBaiyHmii mpec — e NMpPoMMC/IOBa
MAalIuHA, SIKA [03BOJISIE, JOKJIAJAAI0YU B OJHOMY Micli HeBeJHKe 3yCHJLIA,
O/THOYACHO OTPUMYBATH B IHIIOMY Micli BUCOKe 3ycusuis. LigpaBiiuni 3aTBOpH
NPeACTABJISIOTHh CO00K0 BUTHYTHH KaHaJ a0o TpyOy, 3allOBHEHY IIAPOM BO/M,
SIKMA HAJIHHO 3aKPMBA€ BMXiJ rasiB MiCJasi CKHIAHHS CTOKIB y KaHaJI3alilHy
MepeiKy.

KpiMm npuBeneHux BuHllle NPHUCTPOIB, 3aKOH CHOJYYEHHX MOCYINH
BHKOPHCTOBYEThCSI Y (POHTaAaHAX, BOAOMIPHOMY CKJIi (IOKa3ye€ piBeHb BOIM Y
KOTJIi), CHCTEMAaX OXO0JIOAKEHHS, IILJII03axX Ta iH.[5]

40.1(IT) Sxa ocHOBHA BIACTUBICTH CIIOJIYYEHUX MOCYAUH?

Bionogiov: y 6iokpumux cnonyuenux nocyouHax Hepyxoma OOHOPIOHA DPIOUHA

B8CMAHOBIIOEMBCS HA OOHOMY DIGHI.

40.2(C) Sk mnoBOAATHCS PIIMHU PI3HOI TYCTHHH,
HAJIUTI B CIIOJYYEHI MOCYAUHU?

Bionoegios: sikwo cycmunu pioun y nocyouHax pisHi,

nmo cmoen plauﬂu 3 MEHUWLOIO 2YCNMUHOI0 € BULUM 34 CMoen

PTYTH

00 3ae60annsn 40.3

PIOUHU 3 OLILULOIO 2YCMUHOIO.
40.3(1) OOuucauTH THUCK Ta3zy B OalloHI, SKUH

3’€JHAHO 3 PTYTHUM MaHOMETPOM IMIPU HOPMAJILHOMY aTMOC(HEPHOMY THCKY.

Hano: Po3é’a3anns
h=20 cm=0,2 m Ha pisni AB muck oonakosuii. Y mouyi A ye muck 2azy p, y
Pamn—101325 mouyi B — ammocepnuti muck naroc 2iopocmamudHuti Mmuck
Ila CMOBNYUKA PIMYMI.
= 13600 % P = Daru + Ppr = Paru + PR
kr H H

p—7? p=Ha+F-E-M=Ha+F=Ha

p=101325+13600-10-0,2 = 128525 [1a = 128,5 klla

Bionoegiov: p=128,5 klla
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40.4(B) O0uucniTh pi3HULIIO PIBHIB OJii Ta BOAH, 110 HanuTi B U-noaiOHy nmocynuny,

SKITO BUCOTA Iapy ouii gopiBHIoe 10 cm, ryctuna omii 900 K—i , aBoau 1000 K—Za :

M M
Hano: Po36’azanns
hy=10 cm=0,1 m Ha pieni nosepxni nodiny onii ma 6o0u muck 00OHaKo8uil.
plzgoo’ﬁ3 P1 = P2
. Pr=pP1°9 h, P2=p2°9 hy = p1-hy =py-hy,
=1000 %< “h
P2 e h, = p1 M
P2
Ke
Ah-? P
[h,]= 4 —=u
P2 Ke
M3
900-0,1
=——_""=0,09(m);Ah = h; —h,=0,1-0,09=0,01 (m
2 1000 () 1 2 ()

Bionoegios: Ah =0,01m

41. 3 naBHix yaciB Jwaeil WiKaBWJIM BHHATKOBI BjacTUBOCTI MepTBOro
mopsi. Hanmpukian, ¢inocodp Apucrorens mnmcas, H0 BOAa B HbOMY Oy.ja
«HACTLIBKM TipKa i CO0JIOHA, 10 TaM He JKWIa KoAHA puda». 3aBIsAKHU
HAA3BUYAHO BHCOKIH KOHIEHTPANii COJi, BUINITOBXYBAJbHA CWJIA BOAM TaKa
BeJIMKA, 0 HABITHL TOH, XTO He BMi€ ILUIABATH, JIETKO TPUMAEThCA HAa BOJi.
KOpeiicbknii icTopuk rocmb duaBiid 3raaye, ik PUMCbKHIl NOJKOBOACHb
Becnacian BuUpiIMB mnepeBipUTH L0 BJIACTHBICTb, BKHMHYBIIM /10 03epa
BiliCbKOBOIOJIOHEHHUX.

41.1(I1) o € npuYMHOIO BUHUKHEHHS! BUIITOBXYBAJIBLHOT CHUIIH?

Bionoegios: npuuuna GUHUKHEHHS BUULMOBX)BANLHOI CUIU NOIAAE 8 MOMY, U0
2iopocmamuyni mucku piounu abo 2azy, AKi Oilomb HA GEPXHIO [ HUMNCHIO NOBEPXHI
mina, € pisHUMU.

41.2(I1) SIx e HA3MBAKOTh BUIITOBXYBAJIBHY CHJY i Yomy?
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Bionogiov: suwmosxysanvuy cuny, axka Oi€ Ha minlo 6 piouHi abo 8 2asi,
HA3UBAIOMb MAKONC aApXiMeO08010 CUlol0 (Ha 4ecmb 0aB8HbOZPEYbKO20 BYEHO20
Apximeoa, sxuil nepwum 36epnyé yeaey Ha ii icmyeamns ma Fp=79-V
BU3HAYUB il 3HAUEHHS).

41.3(C) donuiuits OyKBY, siKoil He BUcTa4ae y opmyJii:

Bionogiow: Fa=p-gV

41.4(B) ¥ sAkux BUNAJAKAX BOJa He J0NMOMAra€ MiHATHU Tijl0, a HABINAKH -
3aBa:kae. BianoBiab o0rpyHTyiiTe.

Bionoegios: ye mpannsemocsa mooi, Koau mino jaexcums HA OHI U WIIbHO 00
Hb020 npunieac. Boda Hne mooice nompanumu ni0 HUMCHIO NOBEPXHIO MiNA i
oonomoamu c80im muckom nioHamu tozo. IlJo6 eidipeamu mino 6i0 OHa, Cio
NnO0OAAMU CUTLY MANCIHHA, 5IKA OI€ HA MINO, A MAKONC CULY MUCKY 800U HA BEPXHIO

NOBEpXHIO MiaA.
3aBaaHHA /151 CAMOCTIHHOI0 PO3B’SI3aAHHA

42. Ycim 1o0pe BigomMo, 110 mijx 4ac MIUTTHA FOJKOK IBAYKH KOPUCTYHThCS
HanepcTkoM. ['osIKy poOJsAiTh Ayxke rocTpor, mod MOMIipHOK CHJIOK NAJbLIB
CTBOPHOBATH BeJUKHI THCK HAa TKAHMHY I NPOKOJIOBATH iil. AJsle mig 4ac
HATHCKAHHS NAJbISA HA TOJKY BOHA 3 TAKOK CAMOK CWIOK THCHE HA MaJjielb.
Kinenpb roaxku 3 00Ky BylIKa po0JIAATh NPUTYIUICHUM, aJie MiJ 4ac podOTH THCK
HA WKIPY NajbUs MoOxe OyTH Ay:Ke BEJMKHM, AOCTATHIM, 100 ii MOPAHMUTH.
MinHuii MeTajieBUil HATIEPCTOK HAAIMHO 3aXUIIA€ Najelnb.[3]

42.1(IT) BcraBTe mpomylieHi cioBa: TUCK — Ii¢ (i3uyHa BeJIMYMHA, SKa
XapaKkTepu3ye pe3ydabTaT [ii CWiId 1 JOPIBHIOE BIIHOMICHHIO ..., SKa i€
MIEPIICHIUKYJISIPHO JI0 TIOBEPXHI, JI0 ... €1 MOBEPXHI.

42.2(C) 3anumiite hopMyity 00UNCIECHHS TUCKY TBEPAMX TiJl.

42.3(C) SIx MoxHa 301IBIIATH 200 3MEHIITUTH THCK?

42.4(1) TlomipkyiiTe, YoMy >KiHKa, B3yTa B Tyl Ha IINUIbKaX, 3aJHIIAE HA

M’siKoMy ac¢anbTi TOMITHI ¥ TIMOOKI cimiau. Binmoink oOTpyHTYHTE.
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43.Y 1943 poui ppannysu K.-I.Kycro Ta E.I'anbsiH BUHAHIILIN aKBaJaHT —
ABTOHOMHHMII amapar, o CKJIaJaBcsi 3 OajiOHiB 3i CTHCHEHHM MOBITPAM i
AUXAJBHOT0 NMPUCTPOI (ILJIAHTA i3 3aryOHMKOM) i J03BOJISIB JIIOAUHI JUXATH
NPU TPUBAJIMX 3aHYPEHHSAX I BOAY.

CeiToBuil pexopa nmipHaHHA 0e3 TUXAJBHOr0 anapara O0yB BCTAHOBJICHUI B
1992 poui. Itanieur Ymoepto Ileninzapi omycruBes Ha rimbuny 118 m. Bech
nIAX 3aiHAB 2 XB 56 c¢. [Ipu 3aHypeHHi HUpelb BUKOPUCTAB BAXKKUH (aJiacT, a
NPHU MiAHOMI — HAAYBHMUA I'YMOBHI 0aJ10H.

43.1(I1) BcraBTe mpomyieHe CIOBO: TUCK HEPYXOMOi PIIMHH Ha3UBaIOTh
TUCKOM. Big 4oro 3anexuTs 1eit Tuck?

43.2(C) Bopnona3 B ckadanapi Moxe 3aHypUTUCS Ha rHOUHY 250 M, a 1iaBelb
—Ha 20 M. Bu3HauTe THCK BOJM HA ITUX IIIMOMHAX, AKIIo ryctrHa Boau 1000 KT/M .

43.3(J1) Ha sxiit rmuOuHi pyxaeThes MiBOJHHUIA YOBEH, SKIIO HA KPHIIKY JIFOKA,
mioma skoro 3500 CMZ, Bojia TucHe 3 cujoro 1500 kH?

43.4(B) baruckad Butpumye Tick 60 MIla. Uun mMoxHa mpoBecTH AOCTIHKEHHS
B CX1JIHIM 4acTHHI ATJIAHTUYHOTO OKEaHy 3amaJauHu MoHako riaubunoro 5440 m? 3
KO0 CHJIOI0 BOJIa THUCHE Ha OaTuckad B 3amajauHi, SKIIO NPUHHATH, 1m0 (Gopma

6aruckada — chepuuna, 3 pagiycom 3 m? Atmocdepnnii Tuck 101,3 kIla, g=10 H/kr.

44. IllopaHKy B 3BelecHHSIX MOrOAM MepeaarTbesl AaHi MpPo aTMocdepHuUii
THCK B MM PT. CT. HA piBHI Mops. Yomy k armMocdepHuUil TUCK, BUMIPpSIHUI HA
cywii, HaWyacrimie NpPUBOAATH 10 PpiBHA Mopsa? ChopaBa B TOMy, WO
aTMoc(epHuil THCK 3MEHIIYEThCS 3 BUCOTOR), i 10CUTH icTOTHO. Tak Ha BuUCOTI
5000 m BiH B:Ke NpUOJU3HO B aBa pasu HWK4YuMiA. Tomy s OTpUMaHHSH
YSIBJICHHSI PO peajibHUIl MPOCTOPOBHUI PO3NOALT aTMOC(EPHOro TUCKY i HJIA
NOPiBHAHHA HOr0 BEeJUYHUHHM B Pi3HMX MICHEBOCTAX i Ha PI3HUX BHCOTAX, JJIA
CKJIAIAaHHA CMHONTHYHMX KaPT, TUCK NPHUBOAATH [0 €IMHOI0 PiBHS, TOOTO /10

PIBHSI MOpH.
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44.1(IT) BcraBTe npomyIieHi c10Ba: TUCK MOBITPS HA MOBEPXHIO ... Ta HA BCI ...
no0au3y Hel Ha3MBaIOTh AaTMOC(PEPHUM THUCKOM. Y SIKUX OJMHHUIX BHUMIPIOIOTH
aTMoc(hepHHil THCK?

44.2(C) INomaiire Trck 500 MM PT.CT. y KiIOTacKasX.

44.3(1) Hinyce mis Kypyatr 3MaicTpyBaB TMOIJKY.
Mana Katpycs cnocrepirana sik KypyaTka I1't0Th BOAY 1
HISIK HE MOTJIa 3pO3YMITH YOMY HE BHUJIMBAETHCS OJpa3y

BCiA BOJa. Asze KOJIX BOHa IIOBCPTA€ BiIIKpI/ITy

IUIAIICYKY 3 KOMIIOTOM, TO BIH IMIBUAKO BUIIMBAETHCA.

00 3ae0anns 44.3

Sk mpamroe Taka noinka?
44.4(B) Ha xoxwni 100 M migiiomy trck nagae Ha 10 MM pt. cT. Truck moBIiTps Ha
BEpUIMHI Topyd CTaHOBUTH 550 MM pT. cT., a Ould 1i maHDKxAI — 760 MM pT. CT.

Busnauutu BUCOTY ropu.

45. Hamia KpOoBOHOCHA cHCTeMa — Le NMPHUKJIAJ] CIOJYYEeHUX MOCYAUH, aKe
Hallle cepue nmpamroe noaioHo 10 Hacocy. Ilix yac ckopoyeHHs1 cepueBOro M’s3a,
KPOB IIii THCKOM BHIUTOBXYEThCH i3 cepusi B aprepil (cneniajbHi KJIaaHU He
nyckawtb i Ha3axa). Koam x cepueBmii M’si3  po3ciaadiarO€TbCcs, BiH
3alI0BHIOETHCSI BEHO3HOI0 KPOB’10.

45.1(I1) JonoBHITH peUeHHs: CIONIYy4YeH] MOCYIUHU — 1€ ... HaBeniTe npukiaau

3aCTOCYBAHHS CIIOJIyYE€HUX MOCYIUH Y MOOYT1, METUIMHI, TEXHIIl, Oy 11BHUIITBI.

45.2(C) JIBi mocyauHu 3’€HaHI TPYOKOKW 3
KpaHOM 1 HaloBHEH1 Bojow. Bucora Boau B 000X

nocynuHax oaHakoBa. [lopiBHIOWTE THCK BOJU Ha

THO B 000X mocyauHax. Yu Oyze mepenuBaTucs Bojia %
) _ ) _ 00 3ae0annsa 45.2
3 OZIHIET TOCYMHU B 1HIITY TIPU BIAKPUTOMY KpaHi ?
45.3(1) SlkuM € BITHOIICHHS BHCOT CTOBMNYMKIB PIAWH B TOPIBHAHHI 3
BIJIHOIIIEHHSIM 1XHIX TYCTHH?

45.4(B) OnumniTh TpUHIAIL 1T METaJIEeBOTO MAaHOMETPA.
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46. litu rpaam Oins piuky y nJsKHUM BoJieii0osn. Panrtom mpu oauii i3
noxay M’sia 06’evom 0,045 M moTpanuB y BOAY i IIBHIKO IOYAB PyXaTHCS.
MuxailJIuK KHHYBCH Y BOY, III00 XicTAaTH M’si4a.

46.1(I1) SIxi cunm qIATUMYTh HA M’ ST Y BO1?

46.2(C) YoMy M’s14 3HAXOUTHCS HA TOBEPXH1 BOH, a HE TOHE?

46.3(C) Bcrasre mporyiieHi ciioBa: Ha Ti10, 3aHYpeHE B PiAMHY abo ras, i€
BUIITOBXYBaJIbHA CHJIA, SIKA JOPIBHIOE pinuHu abo razy B 00’eMi
YaCTUHHU TiJIa.

46.4(B) O0uucniTh 3HAYEHHS BUIITOBXYBAJIBHOI CHJIM, IO JII€ HA M’S4, SKIIO

BIH 3aHYpeHUl y Boay Ha 1/3 cBoro o0’emy.
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Pozaia IV. MexaniuHa po0ora Ta eHepris

Ipukiaaau po3B’si3yBaHHH 327124

47. CaoBo «po00Ta» HAC CYNPOBOIKYE MPOTATOM BChOIo KUTTSA. OaHAK Y
no0yTi UM CJOBOM MM Ha3UBAEMO OyIb-sIKHil BHJ JIJACHKOI JiflIbHOCTI:
¢izuuny, po3ymoBy, TBOpUY. Y ¢i3uli B e NOHATTSA BKJIAJAKTH IHIIMA 3MicT, a
caMe MOHATTS MeXaHi4YHOI po0oTH.

MexaHiyHa po00Ta BUKOHYETHCH TOAI, KOJIM HA TiJIO i€ CHJIA 1 TLIO miJ
JI€10 i€l CHIIH MePeMily€ThCS.

ikaBo, M0 KPOK JIOAUHM eKBiBaJIeHTHUI po0oTi B 60,44 [k (115 JIIOANHA
Macorw 60 kr): 3aHeceHHs1 HOTH — 2,8 /3K, ropu3oHTAJIbHE MEepPeMillleHHS TiJia —
18,12 /I:x; BepTUKAJbHE NepeMineHHs Tija — 39,52 k.

A MPOTATOM KMTTS Ceplie JIIOAMHU BUKOHYE TaKy K po00Ty, AIKa NOTPiOHA

OyJsia 0 auist migiioMy moi3aa Ha HaiBuiy ropy €sponu — Mouno6Jaun (4810 m).

47.1(C) dns toro, mo0 modatu OyIIBHUITBO, CIIOYATKy BUKONYIOTH SIMY Mif
dbyHIaMEHT 3a JOMOMOr0 €KCKaBaropa. B sKkoMy BUIAIKy BiH BHKOHYE OLIBIINY
poOOTY: KOJIU MIJHIMAE BEPXHIN UM HUXKHIN ap rpyHTy?

Bionoegios: ecxanamop euxouye Oinbury pobomy, KoIU NIOHIMAE HUMNICHIU wiap
IDYHM).

47.2(X) Ilipnaroun Ha piuii, Bacuinbko migHSAB 3 AHA KaMmiHb, 00’€M SIKOTO
cranoBuB 0,00006 M°, BHKOHaBIIM MpH IboMy poGoTy 0,9 JIx. Ha siky rimGumy

MipHYB XJIOIMYMK, SKIIO T'YCTMHA KAMEHIO CTaHOBHTH 2500 kr/mM°? OmopoM BoIH

3HEXTYBaTH.
ano: Po3é’azanns
V=0,00006 »° Asump=Fh — poboma cunu, wo nionimae xamino.
A=0,9 I 3a pisHomipHo2o niowamms, cuiu, wo Oilomb HA KAMIHDb,

p2=2500 ke/m® | ckomnencosani: mg=F,+F.

p1=1000 e/’ 3giocu, F=mg-F,,
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h-?

Maca xamento m=p,V, a cuna Apximeoa F,=p,9V.

Tooi, F=p,;Vg-p19V=(p2-p1)gV i A=(p2-p1)9Vh.

- A
(P2 — p1)gV
Jx H-Mm
hl = = =
[h] H 3.K H
KT M3

0,9

h=1070.00006- 1500 ~

1M

Bionoeios: h=1 m

47.3(B) Croctepiraroun 3a THM, SK MOJOAIIUN Opar Oyaye 3 OepeB’sHHUX

KyOukiB Oamty, Hazap BuUpilIMB OOYMCIUTH, Ky pOOOTY BHUKOHAB OpaTHK, SKIIO

TOMY BJQJIOCSI BKJIACTH OJIMH Ha OJHOTO 5 KyOuKkiB. PeOpo kyOuka JopiBHIOE 6 cM, a

ryctuna gepesa 600 kr/m’.

ano:
p=600 ke/m°
a=6cm=0,06 m
N=5

A-?

Po3ze’sazanna

Tlepwuti kyouk zanuwacmocs nHa micyi A1=0. [pyeuti Kyouk
RIOTUMAaroms HA 8UCOMY d, UKOHYIOYU pobomy A,—=mga. Tpemiti
Kyouk nioitimaroms Ha eucomy 2a, mooi Az= 2mga. Tooi ona
uemeepmozo Kyouka A, = 3mga i Ona n’amozo As= 4mga.
3acanena poboma A=Ai+A+As+As+As=10mga. Ockinvku
Mmaca Kybuxa cmanosums m = pV = pa3, mo

A= 10pga*=777,6 mxc.

Bionogiov: A=T177,6 m/lc

48. YaBiTh, 10 Bamia 0a0ycs KuBe HEMoAAJIK i BU 3i0paJjiucd 10 Hei B rOCTi.

1o 0a0yci Mo:xxHa 100paTHcst aBTO0OYCOM, MOKHA HA BeJIOCUIIEIl, a MOKHA MITH

nimku. B K0)kHOMY 3 HIMX BHNAJKIB BM BUKOHY€TE OJHAKOBY po0oTy, aje 4ac

3aTpavaere pi3HMI.
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HajimBuaie Bu gictraHerech 10 0a0yci aBTo0ycoM, a HA MOJAOJAHHS L€l K

BiJIcTaHI, IKIIO UTH MIIIKH, 32aTPAYA€THCHA HAOLIbIIIE Yacy.

48.1 (IT) Yomy 3aTpavaeThCcs pi3HUNA Yac Ha TOJIOPOXK 10 6adyci?

Bionoegiow: 6 kodxcrHomy 3 8unadkie po3euBAEmMbCsl Pi3HA NOMYHCHICTb.

48.2 (C) Crnocrepiraroun 3a aBTOMOOUISIMH, IO PYXalOThCs MO 10po3i Baus
MOMITHUB, IO MAIIMHU 3 OJHAKOBOIO TOTY)KHICTIO JIBUTYHA PYXalOThCS MO PI3HOMY:
HABAHTAXKEHUI — PyXa€ThCs MOBUIbHIIIE, HIXK HEHABaHTaKeHU. Yomy?

Bionoegios: nasanmasicenuti agmomooine po3eusac OiibuLy cUmy msiu.

48.3 (1) Yoponosx 1 ¢ 3 Hiarapcbkoro Bojocnaay, BUCOTa IKOro 53 M, majgae

5700 T Boau. OOYUCIUTH MOTYKHICTh LIOTO BOJSIHOTO MOTOKY.

/lano: Po3zé’azanns
t=1c Tlomyscnicmo 600u:
= A
h=53m N=2
m=5700 1=57-10% t
N7 A=FS, oe S=hi F=mg
Tooi,
mgh
v _ gk
t
kr-H-m H-m [x
[N] = = = = BT
Kl C C C
57-10°-10-53
= ~ 3 109BT
1
N=3-10°BrT

Bionogiob: N=3 - 10°BT

48.4(B) IlepernsnyBmm MynbTdineM npo Kapicona, Mapiuka Bupimmia
JI3HATHUCSA, CKUIBKU BapeHHs 3°1B KapiicoH 1 3a qomomororo crapiioro 6para AHapis
ckiana taky 3agady. «Komm Kapncona naromyBanmu BapeHHSIM, BIH 3aTpaTuB AJIs

MiHIMAHHS Ha Jax Ha 4 ¢ OuIblle 4acy, HIX 3a3Buuaid. Biacranp Bijx BikHa Maitoka
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o gaxy — 10 m. Ilotyxuicte aBurynis Kaprcona crama i gopiBHioe 75 Bt. Pyx

Kapcnona B 060x Bunaakax BBaKaTu piBHOMIPHUM.

ano: Po3é’azannsa
h=10m YV nepwiomy eunaoky nomysxcuicmo Kapncona cmanogumso
N=75 Bm A, mygh
]V1 i —

9=9,68 H/ke ty t
t,-t,;=4 ¢ Tooi y opyeomy eunaoky:

A, mygh
m-? N, = A2 _ Mg

ty ty

3natioemo macy Kapcnowna 6 koscnomy 3 6unaoxis:
Nt Nt,
m; = ——, my, = ——

36iocu maca 8apenHs: OOPIGHIOE:

Ntz Ntl_N(tz_tl)

3
I

3
|

E
I
|

gh  gh gh
DK M
BT‘C T'C HM KF'C_Z
[m]:M :M :M = M = KT
aM @M M 2
_75-4_3
"T10-10 7

Bionoeiov: m=3 ke

49. Eneprisi... Yce B HallomMy KMTTi NOB’si3aHe 3 Hero. Bona Oe3nepepBHO
CYNPOBOKY€E yCi NMpOLECH KUBOI Ta HEXKUBOI NMPUPOAW, BCi fIBUINA, WIO
Bin0yBarwThcs y BeecsirTi.

IIpu BCix mepeTBOpPEeHHSAX €HePrii, BOHA He 3HUKAE | He BUHUKAE Hi 3BiIKH,
a JMIIe NMepPeTBOPIETHCH 3 OJHOr0 BUAY B iHmuMil. ToMy JrH0aCTBO HAaBYMIOCH
BHKOPHMCTOBYBATH Pi3Hi BUAM eHeprii s cBoi morped: ue enepris soau (I'EC),

BiTpy (BiTpsiku), CoHust (coHsuHi Oarapei). AJie mNepeTBOPEHHs eHepril
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BiI0YyBalOThCA | B HAILIOMY NMOBCSKIACHHOMY KUTTI: 'pa B M A4, CTPiJIL0a 3 JIyKa,
HABITH NPH 3aBeJeHHI MEXaHIYHOT0 TOUHHUKA.

49.1(C) B ka3 JI. Keppomna «Aumica B 3aazepkamuti» 1 yac yaroBanHsa CoHs,
Kpomuk Tta Kamemromuuk B 00iIHIO MOpYy Ta BBeuYepl 3aBOAWIM MEXaHIUHHNA
rOJIMHHUK. YW OJHAKOBY MOTEHIAJIbHY EHEPril0 Mae€ MpyKUHA TOJUHHUKA B I
roauHu?

Bionogios: 6 00ion0 nopy nomeHnyianvHa eHepeisi npyicunu 6yoe 0iivuiorn.

49.2() barpku Mapiuku 3aliMaroThCs caiBHUIITBOM. B iX camy pocrte 6arato
nepeB s0yyk Ta rpyun. [lepmmmu 30upatoth s0ayKa Ta 30€piraloTh B CElialbHUX
MPUMIIICHHSX 13 cTeaaxaMu BHcOTO 1,6 M. Mapiuka mopaxyBajia, 1[0 B OJJHOMY
B1JIp1, Macow 1 kxr, Moxe nomictutucs 25 a0mayk. JJonomoxite Mapidili BU3HAYUTH,
gKa Maca OJIHOTO Takoro sOJjyka, SKIO JJisi HIAHSATTS HABAaHTAXKEHOTO BiJpa

3aTpadaeThbes 96 [ moTeHIIalbHOI €Heprii.

Hano: Po3ze’azanns
m;=1 e Ilomenyianvua enepeisi nycmozo 6iopa, wo nioOHsAme HA 8UCOM)
E=96 /] h=1,6 m cmanosums:
h=1m E,=m.gh;
2=9,8 H/ke Ilomenyianvna emnepeis eiopa 3 sA6AYKamMu, wWo RNIOHAME HA
N=25 sucomy h=1,6 m cmanosums:
m,-? E,=Nmygh.
Tooi, E=E,+E,
£ _m
E = (my + Nm,)gh, m, = gth = 0,2 kr

Bionoegiob:m,=0,2 ke
49.3 (B) 3 siK010 MIBUAKICTIO PYyXa€ThCs M s14 MicJisl yiapy (yToosicTa, SKIIo Ha
BUCOTI 3,75 M Horo KiHeTM4Ha eHepris Oyna yaBidi OUIBIIOI 32 MOTEHLIAJIbHY?

OnopoM NoBITPs 3HEXTYBATH.
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Hano: Po3é’azannsn

h=3,75 m Bubepemo Hynvosuii pisenv 01151 po3pAXyHKy NOMEHYIAIbHOL
W.,=2W,, enepeii Ha pigHI NOBEpXHI 3eMIi.

9,-? AKwo 3Hexmyeamu onopom nogimps, mo noeHa

MmexaHiuna enepeis soepicacmucs. Tooi, Wi=W,,
Y momenm yoapy m’sau mae auuie KiHemuuwny eHepeiio, momy
NOBHA MEXAHIUHA eHep2is 68 Y10 MUMb OOPIGHIOE:

mo?
2

Ha sucomi h m’su mae nomenyianvny i kinemuuny enepeiio,

Wy =W + Wiy =

momy noeHa MeEXaHIiuHa eHepZi}l 6 Yo Mumov OopieHloeamuMe.'
Wz == sz + an == 3Wn2 = Bmgh

lpupignsemo nosui enepeaii:

mo7 3mah
2 o
9% = 6gh
9, =15 m/c

Bionogiov: 9, =15 m/c

50. Baxisib — 01UH 3 HAOIIBLII MOMIMPEHNUX i MPOCTUX TUIIB MeXaHI3MiB y
CBITi, MpuUCYTHIii fIK y NPHPOAi, TAK I B PYKOTBOPHOMY CBIiTi, CTBOpEHOMY
JIIJAMHOIO.

3a [I0mOMOro BaxeJs [JAOBXKHHOK OJH3BKO TPbOX MeTpPIB (JOB:KHHA
JKePAUHHU I CTPUOKIB y BHCOTY OJIM3BKO II'SITM METPiB, OTKe, A0Bre Ijede
BaXKeJIsd, 0 NMOYHMHACTHLCH B MiCli NEperuHy ’KepAuHHM B MOMEHT CTpPHOKA,
CTAHOBUTHb OJM3bKO TPHOX METPIB) i MPABUJIBLHOIO0 NPHUKJIAJAAHHA 3YCHJLIA,
CIIOPTCMEH 3JIiTA€ HA 3AaNIAMOPOYJIHBY BHCOTY 10 IIeCTH METPIiB

Inmmii  sickpaBuil NPUKJIAL BaxkeJss B  NOBCAKACHHOMY  KUTTI
3BUYANHICIHbKI aBepi. CrnpoOyiiTe BiAKPUTH [Bepi, IMTOBXaw4YH iXx OiIdA

KpilvieHHs neTeyb. /[Bepi OyayTh miggaBaTucs ays:Ke BAKKO. AJie YUM JaJi Bil
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ABECPHUX METEIb 6yz[e PO3TAIIOBYBATUCH TOUYKA JOKJIAJAHHA 3yCH/Ib, TUM JICTHIC

BaM Oy/Je BiAKpUTH ABepi.

50.1 (C) Yomy nBepHY pyUKy KpIIUISTh HE 10 CEPEIUHU JIBEpEH, a Ouis Kparo?

Bionoegiov: wo6 30inbuumu nieye 8adicess, 8iONOBIOHO 3MEHWUMU CULY, SKY

He0OXIOHO NPUKIACTU.

50.2 (JI) Bantax sikoi Macu MOKHa MITHATH 3a JOIMOMOTOI0 PyXOMOTro OJIOKY,

MPUKIAJAI0YN IO BIIBHOTO KiHIS MOTY3kH 3ycmiuist 210 H, skmio Bara 610ky 20 H?

TepTs HE BpaxOBYBaTH.

Hano: Po3e’azanns
Pi=20H Pyxomuii 610k 0ae suepaw y cuni 6 2 pasu.
F,=210 H Fi1=2F,
gzg’gg F1=2:210=420 H
m,-? F.=m,g; F,= F1-P,

Bionoegiov: m, =~ 40 kr.

F.—=420-20=400 H

_ K
mB—g
H - kr
[m] = o = KD
400
mB=9’—8%4OKI‘

50.3 (B) Ha ypok ¢i3uku mis BUKOHAHHS JlabopaTopHOi pobotn Makcum

BUTOTOBUB TEpE3U. AJle TaK TPamwiocs, IO BiH HENPABWJIBHO 3IIHCHUB 3aMipH 1

Tepe3u BUMIIUIM 3 PI3HUMHU IJIeuaMu. ToMy Mij yac 3BaKyBaHHS Maca Tijla Ha OJIHIN

manbii ctadoBwia 40 r, a Ha iHmH — 90 T (3a cymoro mac tup). He auBnsunchy Ha

el Heosik, Makcum 3Mir BU3HAUYUTH Macy Tiia. SIke 3HaYeHHs BiH OTpUMaB?

ano: Po3é’azanns
m;=40 T Tino cnouamky HeoOXiOHO niogicumu 00 O0O0HO20 niedd, d
m,=90 r nomim 00 IHWO020 Max, woob eaiciib nepedysas 8 piGHOBA3I.
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m; ma
puc.1 puc.2
Axwo mino megioomoi macu niogicumu 00 njieda, max 5K

nokazauo Ha puc.l, mo ymosa pienogazu byoe:

mygl;=mgl,

Axwo mino niogicumu 00 nieua 8ajicens, maxK K NOKA3AHO
Ha puc.2, mo ymosa pisHosazu b6yoe:
mgl,=mygl,.

Tooinuewu pieuanms, mMaemo:

m; m

m m,
Tooi, m*=m;m,
m°=3600 r’

m=60 r.

Bionoeios: m=60 r.

51. bararo XxT0 BBaxka€, MO PodOTAa NPOCTUX MeXaHi3MiB, BHKOHAaHA
NPHUKJIAAEHOI0 CUJIOK), i po00Ta 3 MiliioMy BaHTa:Ky (KOpHCHA Po00TAa) OJHAKOBI.
AJle Ha IpaKTHLI e 30BCiM He Tak. BpaxoBywun TeprTsi, Bary camoro BaskeJs i
Bary 0J10ka, TO KOpHCHa podoTa 3aB:KIM Oyle MEHIIOK, Hi’K BUKOHAHA podoTa.
Yomy? BianmoBiab npocra: miaHiMa04m BaHTAXK 32 JJ0NOMOI0K0 PyXoMOro 0JI0KY,
MH HiTHIMaeEMO i caM OJIOK, 10JIA€EMO TePTS MOTY3KHM Ta B oci 0Jioky. I me B

KOKHOMY MeXaHi3mi!
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Yum Oijbla yacTHHA KOPHMCHOI Po00TH, TUM e(eKTHBHIIIMI MeXaHi3M,

M BuIui oro KKJI.

51.1(C) Sx MokHa 3MEHIIUTH BUTPATH NMPU BUKOHAHHI MEXaHIYHO1 poOOTH?

Bionogiov: smenwiumu mepms, 3mMeHwuUmMu 842y camux Mexanizmie.

51.2(J1) 3a momomoror pyxoMoro OJioka PIBHOMIPHO MIJHIMAIOTh BaHTaX,

npukiagaroun cuity 100 H. KK/ 6imoka — 82,5 %. Buznauutu macy BaHTaxy.

ano.:

F=100 H
o H
g—9,8;

m-"?

Po3é’a3anns
KKJ] 6noxa oopisHioe:
AKOp
n= +100%
A33T

Ayop=mMgh — pienomipne nionammsa eanmasxicy na eucomy .
Asum=2Fh — poboma cunu na wnsxy 2h (pyxomuii 610k

npocpae y 8i0cmaui yosiui).

Tooi,
n =T;Tg:- 100% =%- 100%
3siocu
2Fn H-kr-%
m=gi0n  M™MTTHg TP
m:2-100-82,5: 16.5 Kt
10-100 ’
m=16,5 xe

Bionoegios: m=16,5«e.

51.3 (B) BanTax, maca sikoro 95 kr, piBHOMIPHO IiJHIMAIOTh 3a JOIOMOTOIO

pyxomoro Osioka, KKJ[ sikoro 95 %. Busnauutu macy Omoka. Teptsm y Oorri

3HEXTYBATH.
ano:

m=95 ke

1n=95 %

Po3zé’azanns

KKJI 6noxa:
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_ A
9=9,8 — n = A’“’p -100%
3aT

Ayop=Mh — pienomipne nionammsa eanmasxicy na eucomy h.
Asam=(M+mg)gh — poboma 3 nionsmms eanmasicy ma 610Ka
na sucomy h.
Tooi
mygh

7= tm, + mg)gh

_my(1—mn)

o
95(1 — 0,95)

-7 095

m6=5KF

mg

5 Kr

mg

Bionogiob: m=5 xe.

3aBaaHHS 1JI51 CAMOCTIIHOIO PO3B’A3aHHA

52. BemuuHa, IKy MM Ha3UBA€EMO Po00TOI0, 3’ sIBUJIACH B MeXaHilli jiuiie B
XIX cr. (maike yepe3 150 pokiB micas BIAKpUTTH 3aKkoHIB pyxy Hbrorona),
KOJIM JIIOJACTBO BCe LIMPIIE CTAJ0 BUKOPMCTOBYBATH MAIIMHU i MeXaHi3MH.
AlKe mpo A4y MAIIMHY TAaK 1 KakKyTh, 10 BOHAa «mpaunwe». Podora
BiI0yBa€ThCs1, KOJIM TPAKTOP TATHE IJIYT, OPIOTh I'PYHT, KOJIM JIBUTYH BepcTaTa
o0epTae 00po0/II0BaHY AeTaJIb, KOJIM MiAHOMHMI KPaH MiIHIMAa€ Bropy Ba:KKHil
BaHTAXK, i T. [I.

Ile He o3Hauyae, MmO PpodOTA BHUKOHYETHCH TIJIBKM MAIIMHAMH TAa
MeXaHi3MaMH. AJKe i 10 NMOSIBM TPAKTOPiB, BepPCTaTiB, MiAHOMHHUX KPaHIB
opajm 3eMJI0, 00po0JIsiiM BUPOOM, migHiMau BaHTaxi. Po0oTa BHUKOHYETHCS
TAKOK TOIl, KOJH 30ira€c BoJa TipCbKOI PiYKH, MOTYKHUI JBUTYH HiJIHIMA€E

JiTaK y He0o, JIIOANHA BUKOYYE 00UYKY HA NMEBHY BHCOTY.

62



Bu 3axoauTe 10 MIKOJIM, BiTYHHSAETE ABEPi, PO3TATYIOYHN NPYKUHY BXIIHUX
aBepeil. Bu BuKkoHyeTe po0oTy, NPUKIAJAYH CHJIY, 100 BIIYMHUTH ABepi H
PO3TAITH NPY:KUHY. PO3TArHyTa NpyKHHA TeK BHKOHYE POOOTY — 3a4YUHSIE 32
BaMM JBepi, SIKIIO BU He podute unboro cami. Orike, MexaHiYHa podoTa
BUKOHYETHCS TO/di, KOJIH TiJIa MEePeMilyIOThCA i AI€I0 CUJIH.

52.1(C) Oumnexkciit Ta OO MPUATEN BUPYIIWIN B TOX1J. Yepe3 Aesikui yac BOHU
3po0wWIM 3yNUHKY, 1100 3BapuTy Kamri. OJeKciid BUPIMIMB HaOpaTH BOJIW B KPUHHUIIL,
Ky BOHM 3Hainum B Jici. Kpunuig Oyna HanmoBHEHa BOJOIO JIMLIE O MOJIOBUHM.
OnycTHBIIM BIAPO HA JHO KPUHMII XJIOMYHMK MOYaB HOro piBHOMIPHO MigHIMATU. B
AKOMY BHUIIQJKy BIH BUKOHAB OUIbIIy POOOTYy: Ha HIKHIM YW BEpXHI IOJOBHHI
nusixy?

52.2(J) B kasmi mpo BoBka Ta Jlucuimio € emizon, ae JIucwisl XUTPIiCTIO
3a0panacs Ha BI3 3 puOOIO, KM TATHYB CTapuil KiHb. BuszHauuTu, siky poOOTY
BUKOHAB KiHb, SIKU{ BIPOJIOBXK 2 TOJMH PIBHOMIPHO TSTHYB CaHU T'OPU30HTAIbHOIO
JOpOroro 31 MBUAKICTIO 9 kM/roa? Maca caneld 3 puboro Ta Jlucuiero AopiBHIOBaIa
500 kr, koeiIieHT TepTs MIXK M0JI03aM CaHEH 1 MOBEPXHEIO Joporu cTaHOBUTH 0, 1.

52.3(B) fapo, Ha skOMy BHWJETIB 3 JyJia rapMaTd JOBXKHHOIO 2 M OapoH
Mronxay3eHn, mae pazaiyc 10 cm. Tuck mopoxoBux rasiB gopiBHwoe 40 MIla,
atmMocdepauii Tuck craHoButh 100 klla. Buznauutu poOoTy, SIKy BHUKOHYE CHIIA

THUCKY TTOPOXOBUX T'a3iB 1 CHJIa aTMOC(HEPHOTO TUCKY ITiJ] Yac BWIbOTY siJIpa.

53. MoryxkHicTb € HaBaK/JIMBILIOKW XAPAKTEPUCTHUKOKW OyAb-AKOI0
ABHUIYHA. Y Pi3HUX JABUI'YHIB 3HAYEHHS MOTYKHOCTI pi3He. Lle MO:KyTh OyTH SIK
cOTi KiJIoBaTa, HANPUKJIA/, ABUTYH €JIeKTPOOPUTBHU, TaK i MUIbLHOHH KUIOBAT,
HANIPMKJIAA, ABMIYH PAaKeTH-HOCIA KOCMiYHOro kopaouasa. Ilpu pisHOMYy
HABAHTAKEHHI [BUI'YH aBTOMOOLISEI BHPOOJsiE PIi3HY MNOTYKHICTb, 100
NMPOJOBKYBATH PYX 3 OJHAKOBOKW HBHAKiIcTIO. Hanpukiaan, npu 30ijablIeHHI
MACH BAaHTAXKy, Bara MallMHU 30JIbIIYETHCA, BiNMIOBIIHO, 3POCTAE CHJIA TEPTS
00 MOBEPXHIO A0POrH, i ISl MIATPUMKHU TAKOI IIBHAKOCTI, IK i 0e3 BaHTaKy,

ABUTYH TIOBHHEH Oyae 31iliCHIOBATH BeJHUKY Ppodory. BigmoBigHo, 3pocte
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NOTYKHiCTh ABHMryHa. /IBUryH Oyae cmoxuBatu Oinbme maausa. Ile nmoOpe
BiioMo BciM modepam. OgHaK, HA BeJMKIil IBUIKOCTI CBOK POJIb Bigirpae i
iHepuUisi pyXoMOro TPaHCHOPTHOIrO 3ac00y, IKa TUM Oijiblle, YUM Oijible HOro
maca. J[locBigueni Bogii BaHTaKiBOK 3HAXOASTh ONTHMAJbLHE MOEIHAHHSI
IIBUAKOCTI 3 CIIOKMBAHUM 0€H3HMHOM, 1100 MAIIKMHA CIAJIOBAJIA MEHIIE NAJTHBA.

53.1 (C) Io piuwi JHinpo miaBae 6arato BOAHOTO TpaHCOPTy. YoMy CynHO Ha
MiBOIHUX KpUJIaX PyXa€TbCs MIBUAIIEC 32 3BHUAHE CYJHO Ti€T cCaMOi MOTY>KHOCTI?

53.2 () Ckinpku yacy moTpiOHO, 10O 3a JOTOMOTrOI0 HAacoca, MOTYKHICTh
sxoro 50kBT, Bigkauatu 3 maxtu 500 M Boau? I'mibuna maxtu 200 M. (8i0n06ios
nooamu y 200UHaXx)

53.3 (B) Ha nenp HapomxeHHs ABOoM Jpy3siM Biktopy ta Onecio OaThbku
3poOWIIM OJHAKOBI MOJAPYHKH — caH4ara. XJIONII BHUPIIIWIM 3’ixaTu 3 ripku. [o
Miciis 3ycTpidi BikTop TsArHe caHuaTta mo rOpu30HTaNIbHIN MOBEPXHI 31 MIBUAKICTIO 2
M/c. KoeditieHT TepTss MK moJjio3aMu caH4YaT 1 goporor craHoBuTh 0,1. A Omnech
TATHE caH4aTa [0 MICLS 3yCTpiyl MO MOBEPXHI, A€ KoePiieHT TepTs ctaHOBUTH 0.4.
Busnaure mBuakicte Onecs, SKIIO XJIOMII PO3BHUBAIOTh OJIHAKOBY TOTY)KHICTb.

(Maca canuat ogHakoBa 1 CTaHOBUTH 20 KT.)

54. Tiibky 3aBasIKM eHepril Ha Halii nuaHeTi icHye :kutTda. EHepris OyBae
pizHa. Temo, cBiTJI0, 3BYK, MIKPOXBHII, JICKTPHKA — BCe Li¢ Pi3Hi BUIAU eHepril.
Jliisa Bcix mpoueciB B npupoai norpiona enepris. Ilpu Oyab-ikomy npoueci oquH
BH/I €Heprii nmeperBoproerbesi B iHmmMi. IlpoagykTn xapuyBaHHsI — KapTOIUIS,
XJ1i0, M’1cO0 1 T. 1. — e cxoBHMIa eHeprii. Maixe BCI0 BUKOPMCTOBYBAHY Ha
3emuii eneprito mu orpumyemo Big Conusi. CoHue mnepeaae 3emuli CTUIBKH
eHeprii, CKUIbkY BUPOOWJIH 0 100 MiTbHOHIB MOTY’KHHUX €J1eKTPOCTAHIIIM.

Enepris icHye B pizHux Bujaax. Kpim TenjioBoi, cBiT/10B0i Ta eHeprii 3ByKY €
me XximMiyHA eHepris, KiHeTMYHA i moTeHHiadbHa. EjekTpumuyHa JgaMmnouyka
BHUIIPOMIHIOE TeIUIOBY Ta CBITJIOBY eHeprio. EHepria 3ByKy mnepegaerbesi 3a
AOMOMOIOK XBHWJIb. XBHWJII BHKJIUKAKTH BiOpauiro 0apa0aHHUX NEpPeTHHOK, i

TOMY MH YY€EMO 3BYKH. XiMiYHA eHeprifi BUBIJIbLHACTHLCA B XOAi XIMIYHHX
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peakuii. [IpoaykTu XapyyBaHH#, NAJUBO (BYrilisi, HadTra, OEH3MH), a TAKOK
Oarapeiiku — He cXOoBHIIA XiMiYHOI eHeprii. Xap4oBi NMPOAYKTH — Le CKJIAAH
XiMIiYHOI eHeprii, 0 BUBIJIbHAETHCSH BCEPEIMHI OPraHizmy.

Pyxomi Tij1a BOJIOAIIOTH KiHETMYHOI eHepriel, To0TO eHepricw pyxy. Yum
IIBU/IIIE PYXA€THCA TiJIO, TUM OLIbIIIE HOr0 KiHETUYHA €Hepris.

IToTeHUiaIbHOI €HePricl BOJIOAIIOTH Tijia, IO 3HAXOAATHCSA B CHJIOBOMY
1oJii, HANPUKJIAA B rpasitaniiinomy a6o marditHomy. Enactuyni a0 npy:kHi
Tijia (II0 MaTh 3AaTHICTH AeOpMyBaTHCSI) MAKOTh NMOTEHUWIAJbLHY €HepPriio
HATATY a00 npyKHOCTi. MasiTHMK BOJIOAI€ MAaKCHMAJBHOK IOTEHUIAJIbHOIO
CHepri€lo, KOJM 3HAXOAUTbCHA Yy BepxHiil Touui. Po3Beprawumnch, NpyxuHa
3BJIbHSIE CBOI0 NMOTCHUIAJbHY EHEPril i 3MYyLIy€ KOJIIATKa B TOAMHHHUKY
obeprarucsa. PociimHu oTpumMyrOTh eHeprio Bix CoHUdA i BUPOOISIIOTH MOKUBHI
PEe4YOBHHH — CTBOPIOKOTH 3aMACH XiMIiYHOI eHeprii.

54.1(C) Ilepenm cTpuOKOM CHOPTCMEH 13 JKEPJIUHOIO po3raHseThcs. Ski
MEepEeTBOPEHHSI €Heprii BiOyBarOThCS MiJ dYac cTpuOKa? Sk 3anexuTh BHUCOTA
ctpubKa Bij 6iry coprcmeHa?

54.2 () Taro Makcuma Ha gadi 30yayBaB MapKaH JOBXKUHOIO 3 M, 3aBTOBLIKU
25 cM Ta 3aBBUIIKA 2 M. BU3HAUWTH TOTEHIIaTbHY EHEPril0 CTIHU BIJTHOCHO
noBepxHi GyHIAMEHTY, SKIIO TYCTHHA IerTH JopiBHIOE 1600 kr/m’,

54.3 (B) M’au macoro 600 r, KHHYJIM BEPTUKAJILHO BHU3 31 MIBUJKICTIO 5 M/C 3
Bucotu 1 M. Ilicas ymapy o0 acdansT BiH migckouuB Ha BUCOTY 1,2 M. CKUIbKH

eHeprii OyJio BUTpavyeHo MiJ] Yac yAapy Ha MOJ0JIaHHS ONOpYy MOBITps?

55. ¥V oOiabmiocti cij1 Ta Micredyoxk 0e3

BOJOINPOBOIY KPUHHIL € OCHOBHHMM

JAKepesoM NUuTHOI Boau. Lyist migHATTS BOAM 3

miTHIMaJIbHUN NPUCTPiil — KOJIOBOPOT(KOPOY)

a0o 3Big(:KypaBeJb).
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Po3noBcroukeHuii B YKPAalHCBKHX cejlaX KPUMHMYHHH JKypaBeab i3
JaBHboro €runry. ¥ €runrti ue npucTocyBaHHs HA3MBAJIOCH «1Iagyd».

55.1(I1) Sk B €runti BUKOPUCTOBYBAIM HEPIBHOILJICYHI BaXK1JIb?

55.2(C) YoMy Tak BakKKO pO3JiaMaTH HEBEJIMKI IIMATKU CIPHUKA, HIXK IUTANA?

55.3(/1) Axy ropu3oHTaIBbHY CHUJTY CJIiJI MIPUKIACTH AHIpit0, 00 SIIUK MaCOIO
3 kr Ta 31 cropoHamu 30 cM Ta 60 cM IepeKuHYTH Yepe3 pedpo?

55.4(B) Homky macoro 10 kxr migmepiu Ha BiJICTaHi, mo aopiBHIOE 1/3 ii
JOBXKUHU. SIKy cuily, HAapAMJICHY MEPHEHAUKYISPHO 10 AOUIKH, CIiJI HPUKIACTH JI0
il KOPOTKOTO KIHIIS, 00 yTpUMAaTH JIOIIKY B pIBHOBa31?

56. Mu :kuBeMO y CBiTi TexXHiKH, i 6araTboM 40MYCh 312a€ThCS, 110 TEXHiKa
ISl B OCHOBHOMY €JIECKTPOHHA. A0O B KpPailHbOMY BHNAJAKY €JCKTPHYHA YH
NPOCTO MOTOPU30BaHa, TOOTO 3a0e3neyeHa SKMM-HeOyab aBUryHoM. I mpasaa,
KY/JM He TJIsiHell, 000B’A3K0BO M00aYMII KOMII'I0Tep, paaionpuiiMay, TeJieBi3op,
aBTOMOOLIb 200 migiioMHNid KpaH. TuM yacoM € TexHika i mpocrinia, ajie K came
BOHA [03BOJIMJIA JIIOASAM 3BOAMTH TPAHAIO3HI ApPXiTEKTYpHi CHOPYAM i pPUTH
KaHaJIHu, Oya1yBaTH BITPWJIBHMKHM Ta NPOCTO JICTABATH KOKEH [IeHb BOAY 3
KOJIOASI3S | poOuTH 0e3/1i4 IHIIMX KOPUCHUX CIIPAB.

56.1(C) Sxum umnom MoxknHa 301aeIuTH KKJ[ Hepyxomoro

o5oka?
56.2(J1) HorxuHM TIeUeH BaKeNs BIIPI3HAIOTHCS B 5 pas. Jlo

KOPOTKOTO TUIeYa BaKeJsl MiABICHIIM BaHTaxX Macoro 50 Kkr, a 1o

noBroro mieda npukiaiu cuiny B 110 H. Buznauntu KK/ Baxkens.  Jo 3aé0annsn 56.3
56.3(B) KKJI koxxnoro pyxomoro Oioka mopiBHioe 80 %, a HepyxoMoro

ctaHoBHUTH 90 %. Busznauntu KKJ]I cuctemu 0710KiB.
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8 Kki1ac

Pozain 1. TenioBi aBuma

Yacrunal .

1. Irop rpaB y HacTiibHHI TeHic pa3om 3i cBoiM aApyrom CiaaBkoMm. B ognii
3 moaa4 KyJdbKa CHJIBHO BIapwjiack 00 CTI, B pe3yabTaTri 4o0ro
nepopmyBanacs. Baoma Irop BupimusB Bunpasutu ¢opmy aedopmMoBaHOI
KYJIbKH i OYCTHUB 1I B CKJISHKY 3 TAapA4Y010 BOJIOK).

1.1(IT) Yomy XJIOMUUK [Ji1 BUPIIICHHS TPOOJEMHU B3sB came Trapsiay BOAY, a HE
X0JIOJIHY?

Bionogiow: 6 capsuiii 600i 00 ’em KyIbKU 3011bUUUMBCAL.

1.2(C) Yu 3miHWIACh BIACTaHb MK MOJIEKYJAMU TOBITPS, IO MICTATHCA B
KYJbIT?

Bionoegios: max, 3miHuNaCh: BIOCMAHbL MINC MONEKYIAMU NOBIMPs, U0
Micmamovcs 8 Kyavyi, 3011bUUNACS.

1.3(C) Sk 3miHMIACH MIBUJKICTh MOJIEKYJI TTOBITPS B KYJIBIT?

Bionoegiov: 6 capsauiti 6001 Monexkyau nosimps 8 Kyivbyi NOUAIU PYXAMUCS
weuoule.

1.4(/1) [Tomipkyiite, un BaacTbes Iropro BUpaBuTH (HopMy KyJIbKH, SKIIO B HIA
Oyne TpimuHa?

Bionogios: saxwo xyrebka mamume mpiwuHy, mo eunpasumu ii ¢opmy He
s0acmvCs, aodxce uepes mMpiWuHy Hazpime NOBIMps SUXOOUMUMEe HA308HI I 00 €M

KVIbKU 3MIHI08AMUCH He Oyoe.

2. HaiiBuma temMmnepartypa, siKky CTBOPWIA JIIJIMHA, CKJIajda 4 MUIbApAU
rpaayciB Ileabcisg. Baxko moBipuru, 1o Temneparypa pe40BMHHM MOKe J0CATTH
Takoro HeimoBipHoro piBusa! Ila Temmeparypa B 250 pasiB BHIIa, HiXK
temneparypa sapa Conusi. HeiimoBipauii pexopa OyB mnocTraBjieHMd B
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Mpuponniii JIa6opatopii Bpykxesen B Hrnio-Hopky B iommomy Komaiigepi
RHIC, noB:xuHa sikoro - 6,1u3bK0 4 KijioMeTpiB.

2.1(IT) BcraBTe mnpoImyuieHe CioBo: — Mipa cepeaHbOi KIHETHYHOT
€Heprii XaOTHYHOTO PyXy YAaCTHHOK, 13 SIKUX CKJIAJA€ThCs TLJIO.

Bionoegiov: memnepamypa — mipa cepeonvoi KiHemuuHoi eHnepeii Xaomu4Ho2o
PYXY YACMUHOK, i3 AKUX CKIA0AEMbCS MIio.

2.2(C) Hagenits npuKiIaaun pi3HAX TEPMOMETPIB.

Bionogiov: mepmomempu 6ygaromu: piouHHi, memanesi, piOUHHO-KPUCTANIYH]
ma mepmomempu onopy.

2.3(C) onoBHITH peUYEHHS: TEIJIOBa piBHOBAra — 11 ... .

Bionoegiov: mennosa pienogaca — ye cmawu, npu sSIKOMY 61ACMUBOCMI M, WO
KOHMAKMYIOMb, He 3MIHIOIOMbCAL.

2.4([1) SIx1 remnepaTypHi mKaiy B 3HaeTe? Ha3BiTh penepHi TOUKH 3a MIKAJIOI0
Henbcis.

Bionogiov: icnyromv maki memnepamypui wkaiu: ILlenvcis, Kenvgina,
Dapenzeima, Peomiopa. Penepui mouku 3a wkanow Lenvcisa:0 °C — memnepamypa

mamenHs 1600y yu 3amepzanisi 6oou i 100°C — memnepamypa Kunints 600u.

3. din CrenaH ay:ke mnojw0Jsi€ 3UMOBY PHOOJIOBJIIO, TOMY 3aBKIM 3
HeTepHiHHAM YeKa€ CHIbHAX Mopo3iB. Moro onyk Bacuib Texk Mpie mpo ue, ajie
Aigychb He Xo4e OpaTM OHYKa i TOMYy BHrajgaB XJIOMNIEBI KiJlbKa 3aNWTaHb,
NpaBWJbHA BIANOBIAb HAa SAKi rapahutryBaja 0 moOXiZ OHYKa 3 JiayceMm.
Jonomoxits BacuiieBi BopaTucs 3 3aBIaHHAM.

3.1(IT) 3ranaiite, mpu sIKiif TeMIIEpaTypi BojJa TOUYNHAE
3amMep3aTH.

Bionosiob: 600a  nouunae  3amepzamu  npu

memnepamypi 0°C.
3.2(C) 3’sacyitiTe, B sKill 30HI TeMmIepatypa BOIU

HaWBUIIA, a B IKIA — HallHWKYA.
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Bionoegiov: natisuwya memnepamypa 600u Ha OHI 86000UMU, A HAUHUMCYUA — HA
NOBEpPXHI.

3.3(1) IIpoanamnizyiite, YoMy JiiJl pO3TAIlIOBYEThCS Ha MOBEPXHI BOJAM, a HE Ha
JTH1 BOJIOMMHU.

Bionoegiow: 1io pozmauio8yemvbcs Ha NO8EPXHI 600U, A He HA OHI B000UMU, MOMY
Wo 2yCMUHa 1600y MeHULA, HIdHC 2YCMUHA 800U.

3.4(B) [laiite po3ropHyTy BIAMOBIAb HA 3aMHUTAHHS: SIKUH BUMIIAN Maja O
BOJIOMMa, IKOM T'yCTHHA JIbOy OyJia 6 OUIBIIOI0 32 TYCTUHY BOAM?

Bionoegiov: sikou cycmuna nv00y Oyaa 6 Oinbuioro 3a 2ycmuHy 600u, mooi
83UMK) 110 MOHY8 Ou, a nimom — He mauys. Ilocmynogo 6ci o3epa, piku, nomokxu,
ooicepena nepemeopunucsi 6 Ha Ib00AHI 2pomu. 3amep3nu MOpsi i OKeauu, Haul

Keimyuuti ceim 6y8 Ou 1b00AHOI0 NYCMENero.

4. AHApiil MOKJaB MOHETY Ha IIMATOK JiepeB’SIHOI /IOIIKH i eHepriiHo
norep ii, NPUTHUCKYIOYH 10 NOBEPXHi, IPOTArOM AeKUIbKOX XBH/IMH. [loTiM y34B
MOHETY B PYKH i BilUyB, 1110 BOHA TeIia.

4.1(IT) lonoBHITH pedyeHHS: (I3MYHA BEIWYMHA, IO XapaKTEPHU3ye 3IaTHICTb
TiJla BUKOHYBaTU POOOTY, HA3UBAETHCH ... .

BinnmoBinb: @izuuna eenuuuna, wo xapakmepuzye 30amuicme  mina
BUKOHY8aAMU POOOMY, HA3UBAEMBCSL EHEPIEIO.

4.2(C) Ha3BiTh BiJ1oMI BaM BHJIH CHEPTIH.

Bionoegiov: euou enepeiil: mexaniuma, menjioea, C8imMi06a, XiMiuHa, sl0epHa,
eeKMpOMAcHIMHA.

4.3(C) BcraBTe npomylieHi cioBa: cyma ... €Heprii TEIIOBOro pyxy YaCTHUHOK,
13 SIKUX CKJIAQJa€Thbcs TIIO, 1 eHeprii iXHbOi B3a€EMOJIIi HA3UBAIOTh

SHEePTIEIO Tija.

Bionogiov: cyma Kinemuunoi eHnepeii mennogo2o0 pyxXy YACMUHOK, i3 SAKUX
CKNA0AEMbCsl Mino, [ HOMEHYIANbHOT eHepeii IXHbOI 63aEMO0ii  HA3UBAIOMb

SHYMPIWIHBLOIO eHep2Iicio mina.
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4.4(/1) IlosicHiTh, SIK 3MIHIOETbCA BHYTPILIHS €HEPris Tija, SKIIO HaJl HHUM
BUKOHYETHCS po0OO0Ta 1 KO pOoOOTY BUKOHYE CaMe TLJIO.

Bionoegiov: sxwo poboma BUKOHYEMbCA HAO MINOM, MO U020 GHYMPIUHS
eHepeis 3pocmae. Axkujo i came mino UKOHYE pobomy, mo U020 HYmMpiuiHs eHepeisi

SMEHULYEMbCAL.

5. /IBo€ nopociaux ApPY3iB OJHOYACHO MNOOyAyBaJu OyIMHKH 1 moYaau
BCTAHOBJIIOBATH OaTapei BOAAHOro0 omnajdeHHsa. OauH i3 HHUX BHPINIUB

po3ramyBatu 0arapei mo0Ju3y creJii, a IHIUil — BHU3Y IiJ BiIKHAMU.

5.1(IT) B sixomy 3 OyaunkiB Oyze Terutimie?

Bionoegiov: menniwe Oyoe 6 OYOuHky, Oe Oamapei B001H020 ONAJIEHHSA
3HAXOOUMUMYMbCSL BHU3Y N0 GIKHAMUL.

5.2(C) IIpo sixe ¢izuuHe ABUILE HE 3rajaB OJUH 13 IPY3iB?

Bionoegios: ooun i3 Opy3ie He 32a0as npo maxe ¢hizuyrne ssuwne, K KOHBEKYIs -
nepeHeceH s meniomu NOMoKamu piouHu abo 2asy.

5.3(X) s yoro 3a GatapesiMu BCTAaHOBJIIOIOTH CICiaIbHI €KpaHH?

Bionogiov:  3a  Oamapesmu  onanewHs — 8CMAHOBIIOIOMb  CHEYIanbHI
mennogiodoueaioui  exkpauu, aodxce oamapei cmosmv ni0  GIKHAMU, MOOMO
obizpisaroms yeany abo 6emon 306HIUHbOI CMIHU, a MAOMb 00iepisamu HYMPIUHE
NPUMIUEHHS.

5.4(B) IlomipkyiiTe, un MOKJIMBUHN JaHUM BUJ TEIUIONEpEIadl B peYOBUHAX, SKi
nepedyBarOTh Y TBEpAOMY CTaHl. BinoBiib 0OrpyHTYHTE.

Bionoegios: ockinvku oanuii 6ud menionepedaui 30iUCHIOEMbC NePeHeCeHHAM
meniomu NOMOKaAMUu piouHu abo 2azy, mo )y meepoux peuosuHax uyeu 6uo
menjionepeoaui HeMoNCIUBUU. Aodxce y meepoux minax MOoaAeKyIu WilbHO po3MiuyeHi

00HA 01151 00HOI [ BIILHO PYXAMUCS HE MONCYMb.
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3aBaaHHA AJ CAMOCTIHHOT0 PO3B’SI3aHHA

6. Ha noBopiunomy cBaTi Mapiiiui mogapyBajin nakyHoOK 3 IIOKOJIAAHUMHU
nykepkamu. YacTuHy nykepoxk AiBUMHKA 3’1JIa, a peluTy CXOBajia BAOMA I
noaymky. Bpanui Mapiiika pofaymia, MmO OYKEPKH PO3TaHyJIH |
NepeTBOPUJINCS HA PIAKMI IIOKOIa.

6.1(IT) SAxuit pizuuHwmit nporec BiAOYBCS 3 MIyKEpKaMH?

6.2(C) Un 3MiHWIKMCA TpU LUBbOMY PO3MIPU MOJEKYIN, 3 SKHUX CKIAAaroThCA
yKepku?

6.3(C) Sk 3MIHUIUCS TPOMIKKH MK MOJIEKYJIaMH I[yKEPOK?

6.4(B) Ilomipkyiite, un Baactbcsi Mapiiilil BUIPaBUTH (POPMY LIYKEPOK, 1 SIKIIO
BJIaCThCS, TO HA OCHOBI SKMX (PI3MYHHMX 3aKOHIB I1€ B1IOYyACThCS?

7. Temioro BecHsaHOro AHsi AHApii, Iletpo Ta MosoamIMiA
opar Ilerpa, Ha3ap 3i0pasucsa B Jic Ha nporyasHky. Hazapy

O0yJi0 JaHe [OpPY4YeHHs: 3rilHO TeMIEpPATypH MNOBITPs, SAKY

NOKa3yBaB TepMomeTp, 3i0paTu HeoOxiaHi peui. Ta Ha3zap ne
_0
BMIB KOPHUCTYBATHUCH TepMOMeETpPOM. JlOmOMOXKITH oMy ue - |20
3po0UTH. 230
@: |40
7.1(I1) Buznaute, B  SKMX OAWHHUISAX  BHUMIPIOBaHHS =
NporpajayroBaHa JaHa IKaia. 2 .

o . . . 0 7
7.2(C) 3Haia1Th HIHY NOIKH [IBOTO TEPMOMETPA. Ao sasoanns

7.3(C) YcTaHOBITh, IKE€ 3HAUEHHS TEMIIepaTypH MOKa3ye AaHUI mpuia.
7.4(B) YsBith, 110 pe3epByap TEpMOMETpa 3aMiICTh CIUPTY 3aMOBHUIIU BOJIOO.

Yomy Takuii TepmMomeTp Oynie He3pydHUM? BianoBias oOrpyHTYHTE.

8. Mo:x1uBO, BM CHOCTepirajau PpyiHHYBaHHS CKJISHKH, KOJH B Hel
HAJIMBAJIN rapsyvy pinuny. Tak, rapsumnii yai, HAJIUTHH y CKJISTHKY, POrpiBaec ii
CTIHKHM He Biapa3y. Cno4aTKy HarpiBa€Trbcsi BHYTPIlIHA YaCTHHA CTiHKH i mpH
IbOMY PO3IIMPIETHCA Bil HarpiBaHHsi. 3O0BHIIIHSI YAaCTHHA CTiHKH, 0 He

BCTHIAa€ PO3IIMPUTHCH, MPOTHAIE HbOMY. CKISAHKA MOKe 3pYyHHYBaTHCH.
71



8.1(IT) Illo 3a3Buuaii BiMOYyBAETHCS 3 TBEPAUMH TUIAMU, PIAMHAMH ¥ Ta3amMu Mij
yac ix HarpiBaHH:?

8.2(C) VY yomy nossirae mpuurHa 3MiHU 00’ €My T T1J] 4ac HarpiBaHHs?

8.3(C) Bixg doro 3anexuthb 3MiHa pO3MIPIB Tilla BHACIIJOK 3MIHH HOTO
Temmeparypu?

8.4(B) Po3kaxiTh Ipo 0COOJIMBOCTI TEIJIOBOTO PO3IITUPEHHS BOJIH.

9. AHapiliko ayxe MNOJI0O0JsIE eKCIePUMEHTYBATH,
TOXK KOJU HOMY KYNHUJIM HOBOI'O HACOCA, BIH BHUPIIIMB
ioro nepeipuTH. st HbOro BiH B3sIB 0aHKY, 3aKpPHB Ii
NnpoOKoK i Yepe3 OTBIp y mMpoOUi NPOCYHYB HLIAHTY
HACOCAa Ta IOYaB iHTEHCHMBHO KayaTu mnositps. Yepes

NeBHUI Yac nMpodKa BUJeTIa 3 0aHKHU, a B caMiil OaHI

3'aBUBCHA TyMaH. JlomoMo:xXiTh po3idpaTtucs AHAPIKOBI,
YOMY TaK CTAJI0CH.

9.1(IT) /TaiiTe BiAMOBIAb HA 3alMTAHHS: SKHH 13 CIIOCOOIB 3MIHM BHYTPIIIHBOI
eHeprii 300paxxeHo?

9.2(C) Busnaure, ik 3MiHWJIACh BHYTPIITHS €HEPTisl MOBITPS B X0/l BUKOHAHHS
HUM POOOTH.

9.3(1) [losicHITh, YOMY B IOCYJIMHI 3’ IBUBCS TyMaH.

9.4(B) YsBiTb, 1110 B IOCYAMHY HE HaKauyIOTh MOBITPS, @ HABMAKH, BIIKAYYIOTh
Moro. Uu BinOyayThCA 3MIHU BHYTPIIIHBOI €HEPrii MOBITPsI B IbOMY BUIAJKY 1 sIKi?

BignoBigb oOTpyHTYHTE.

10. Ha ryprky «IOHi ¢izuxkm» Bacuiabka

3allikaBUB A0CJi1, skuil 1eMoHcTpyBaB Cepriid

IBanoBuu. KepiBHUK TrypTKa B NpaBoMy  } .

IITATHUBI 3aKPIiNUB KiHelb MiJIHOT0 CTPU:KHA, a

B JIIBOMY — KiHellb CTAJIeBOr0 CTPHKHS TAKHX g
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caMux po3MipiB. JI0 KOXKXHOro CTPHKHSI NPHUKPINHMB 3HHM3Y BOCKOM KijJlbKa
MOHETOK i BUIbHI KiHIli CTPUKHIB I10YAaB HATPIBaTH.

Yepe3 nesikuii yac Bacuiabko mod6aumB, 10 MOHETH MOYAJIM BiANaaaTu,
aJjie 3 pisHMX OOKiB Mo pizHOMY. Bacwibko 3axymascsa: yomy tak? Toai Cepriii
IBaHoBHY 3aJaB XJIONIEBI KijJbKa 3anmuTaHb, BiANOBiAb Ha sIKi JA0MOMO:Ke
po3idOparucsi 3 JaHMM eKCIIEPMMEHTOM i 3poOMTH NPaBWJIbHI BHCHOBKH.
Cunpo0OyiiTe ii BM BiiOBICTH HA J1aHi 3aNIUTAHHS.

10.1(IT) 3’sicyiite, K 3MIHUIACH IMBUAKICTH PYXY MOJIEKYJ CTPHKHIB BHACIIJIOK
iX HarpiBaHHs.

10.2(C) Haiite BIANOBIAL HA 3alUTaHHS: SKUK 13 CTPHXKHIB Mae OUIbILY
TETJIONPOBITHICTH?

10.3() IIpoananizyiite, un BiIOYBAETHCS NEPEHECEHHS PEUYOBMHU MPHU LIBOMY
IIpoIIeC.

10.4(B) YsBiTh, 10 3aMICTh MIJHOTO CTPUXHS B3SUIM CPIOHUN 1 MOBTOPUIIU

nociia. Skum Oyzae pe3yapTaT B [bOMY BUNAAKY? BianoBias oOrpyHTYyHTE.

Po3naia I. TensoBi aBuIa

Yactuna Il .

11. OaHoro JiTHBLOIo JHS BOCHBbMHUKJIACHUK MakcuM 3 ciM’€10 BUPYIIWJIU
BiIMOYHMBATH HA 03€pO, L0 3HAXOAUTHCH B iIXHBOMY ceJii. TaTo Ha/lOBUB puodH,
100 MOTIM MPUIOTYBATH IOIIKY, 4 PEIITY — Mi/ICMa’KUTH HA BOTHI.

- Taro, a ik OM MH 3MOIJIM HABAPUTHU KOIIKH, KOJHU, HANIPUKJIAJ, 3a0yau 0
KOTeJIOK? — 3anuTaB Makcum.

- IOmky — He 3BapuJin, ajie BOAY TOYHO 0 3aKHUII’ ITUIIH.

- Ak?!

- B 3Buuaiiniii maneposiil kopooui. Boxa Ma€ BUCOKY MUTOMY TeNJIOEMHICTH
i mpu HarpiBaHHI NOIVIMHA€ TAKy KUIbKICTh TeNJIOBOI eHeprii, 0 namip He

BCTUT'A€ HATPITHUCSA 10 TeMIIEPATYPH 3rOPAHHS.
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JleHb MpOMAaHYB IIBHUAKO i Yac 0yJj10 30MpaTucs 10A0MY.

- Mo:kHa, 11 u1e pa3 nipay? — 3anutaB Makcum y MaMu.

- Tak, ajie TUILKHM INIBHIAKO.

XJtonmumk 3a0ir y Boay, ika 0yJia TeImiow

i mipayB. Ta KoJiu BiH BHIIIOB Ha

Oeper, TO MicCOK OyB 30BCiM He TEIJIUM, IK BJIeHb, 4 X0JIOHUM.

11.1(C) Yomy micins 3aX0Ay COHIIS MICOK Ha TUISHKI OCTUTAE IMIBHUIIE, HIXK BOJAA

y BOJIOMMI.
Bionoegiows: sce zanexcumsv 6i0 numomoi m

MEHULY NUMOMY MenJI0EMHICIb, HIdC 8004.

ennoemuocmi pevosunu. Ilicox mae

11.2(J) MakcuM BUpIIIKMB TIepe] CHOM BUIIUTH 4aro. [ Toro, mob HacumaTu

LYKPY, BIH B35IB CBOIO YJIIOOJIEHY CpPIOHY JIOXKKY.

[ToxymaBm 1IyKop, XJOMYHK TIOYAB

Horo PO3KOJIOUYBATHU 1 3aJIUIIUB JOXKY B anIHi. q€p€3 IIGHKI/Iﬁ gac JIOXKKa

MOCTYINOBO Harpinacsi. Ha ckibku rpaayciB BoHa Harpinacs, sikupo ii maca 100 r,

oTpumasiiy Bia Boau 1,25x][x Teria?

gauo:
Q=1,25 x/rc=1,25-10° e

m=100 2=0,1 e cpibHa n0JCcKa.
— Hx
c=250 o At =
At-?
[At]
At

Bionoeios: At=50C

Po3zeé’sazanna

Q=cm At — xinoxicmb meniomu, wo OMpPUMAIA

L

cm

_ k- kr- OC_OC
JIx - Kr -

_ 1,25-103 £ 0°C
250-0,1
At=50'C

11.3. (B) 11106 ckymatu kota Mypka, skuii 3ami3 Ha jgax Ta OyB YyBECh B

naByTuHHI, OKcaHa B3su1a 5 miTpiB Boau 3a temmneparypu 10°C Ta Hamwma i y Biapo.
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Ane Boma myis KynmaHHS KoTa mMae ctaHoBHTH 25°C. CKUIBKH OKpOITY CIiJl JOJTUTH
TIBYUHII Y BIAPO, OO OTpUMATH MOTPIOHY TeMIlepaTypy BOAH?

ano. Po3e’azanns

_ -3 Lo :
V=5 2=5-107 | Q; — xinbkicms meniomu, aKxa nompiouna, wobd Xoi00HaA 600a
3

M HAazpinacsi.
t;=10°C Qi=cmy(t-t)
t,=100°C Q. — «ximbkicmv  menaomu, WO  GUOITUMb  OKPpIn,
t=25°C 0X0NI00HCYIOUUC.
p=1000 % Qo=cmy(to-t)
Tooi Q1=Q>;
M,-? cmy(t-t;)=cm,(to-t)
m;=pV,
pVic(t-t))=cmy(t>-t)
m, = p—Vigt__ttl);
kr-m3 - °C
[m,] = 3 - 0C
1000-5-1073(25 — 10)
M2 = (100 — 25) = lur
mo=1xke.

Bionoegios: m,=1xe.

12. bpoHn3a — e TMBOBMKHM CIJIAB Mijli Ta 0J10Ba, IKUii 10 MpaBy nociaae
noyecHe wmicue B icropii mucTrenTBa. 3 HBOr0 CIVIABY BHPOOJISJIM Ta
BHUPOOJIAIOTH 0araro pedeil — BiJ ryJ3uKa 10 CTaTyM.

SIckpaBUM NPHMKJIAAOM BHKOPUCTAHHS OPOH3M € OJHE 3 CeMM 4yJec CBITy
AHTH4YHOIO cBiTy — Koustoc Pogocbkuii, cratyst 0ora I'estioca.

A 11e 0poH3a My3uKaJbHAa. BpOH30Bi IePKOBHi A3BOHU MaJIM HENOBTOPHUIM

TeMOp, rJIMOMHY i CHIIY 3BYKY.
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12.1(C) Yomy B icTopii Jr0CTBAa OPOH30BHIA BiK MEPEAYBaB BIKY 3aJ1i3HOMY?

Bionogiov: memnepamypa naaenenns OpoH3u MeHwia, HidC y 3auizd.

12.2(1) CsuHeup rmnepedyBae IMpu TeMIepaTypi

27°C. Ckinbka eHeprii

3HAIOOUTKCS JJI TOTO, MO0 TEPEeBECTH HOTO Y piakuii ctan? Maca cBuHiItio 10 Kr.

aAHO.
m=10 e
t=27°C
t,,=327°C
Ik

kr- 0C

c=140

1=0,25-10° f‘(—’:

Q-?

Po3é’azanns
Qi=cm(t,,-t) — kinbkicme meniomu, WO 3AMPAYAEMBCA HA
HA2PIBAHHA CEUHYIO.
Q= A m — «kinbkicmv meniomu, wo 3aMPAYAEMbCA  HA

NIABNEeHHSL CBUHYIO.
Q — «xinvkicms mennomu, sKa HeOOXIOHA ONsL MO020, Woo

nepegecmu ceuHeysb y piOKutl Cmat.
Q=Q:+Qz;
Q= cm(t,,-t)+ Am
Q=m(c(t.,-t)+ 1)
[Ql=ser( 5
Q=10(140(327-27)+ 0,25-10°)=0,67-10° /o

°C + A—)K):Kr oL K.
KI KT

Bionosion: Q=0,67-10° .

12.3(B) Ho sixoi TemmniepaTypu Oyjia Harpita MiJiHa MOHETA, SIKIIIO MICIsS TOTO, SIK

il mokJyIayM Ha JIiJ 1 BOHA 3aHypuJiacsa Ha %2 cBOro 00’emy?

ano:

KI'
p.=900 —

KI'
p,=8900 —

=330 ‘f—r’“:330-103 ﬂ—’“

¢, =380-

Kr- C

Po3ze’azanns

3a paxynox menna, wo BUOLIAEMbCA NIO  YaAc
oxon00xcennss monemu oo 0°C, posmane neena maca
J1600Y.

Q.=c,m,t, — nacpieanHs Mmioi.

Q2= AM, — nrasnenns 1600y.

3anuwemo pisuanns mennosozo oanancy: Q1= Qa. Tooi,

t-?

CM th/l/t = A m}l

76



Maca mioi i maca 1600y 6i0N08iIOHO OOPIGHIOE:
m,= p,V; m=p, g 3siocu, ¢, pV L,=1p, %

Ap,

ty = =——
Y 2cupy

Jox - kr-kr- M3 - °C

[£u] =°C

Kr - M3 - JIK - KT
. ~330-10°-900
M 2.380-8900

= 43,9°C

Bionoegios: t=43,9°C

13. Tarko HOuaii nmpaumroe iHkeHepoM-MeXaHikOM i iHOAI BiH TrOBOpPHTH:
«/loHeuyka, 03UpHHUCH, HABKPYIru. Miznka HABKOJIO HAC, BOHA 3aB:KIHM MOPYY...».
FOuas 3 moausBom 3aBxkau 3anurtyBata: «Hy saka ¢izuka? 51 x Hidvoro He 6a4uy!».
Toai Taro Bignosinae: «IIpuauBuch yBa:KHilIe i TH M00a4YUII 0AraTo HiKABOI0».

HOus 3agymagniacs, yu aificHo e tak. Hesxe cBiT, sikuii 1l 0TOUYY€ 1IEe Ma€
O0ararto 3arajok? I BoHa BUpIIIMIA MPOTATOM JIHS NMOCHOCTEPIraTu 3a TUM, LIO
BiA0yBa€ThbCsl B Hel BAOMA.

binu3Ha, sxy Mama BuUIpaJa i BUBiCWIA CYIIWTH, Yepe3 AeKUJIbKAa TOJUH
Bucoxsia. Yomy? «BumapoByBaHHs»  BiamoBizae mama. «Toai yomy BoOHa
BHCHUXA€ i B3HMKY, KOJHM HAa BYJMII MOPO3HO?» — 3anuTaja [JiBUYMHKA.
«BunapoByBaHHs1» — 3HOBY BilllOBijIa MaMa.

Mama 3BapuJjia cyn, HaJIWJIa HOro B TapuIkKy i Big Hboro iae napa. «Iloayi,
o0 He oOmekTHcs.» — cka3aB Taro. «Hasimo ayru?» — 3amurana HOus.
«IBuame oxoJsioHe» — BiANOBIB TaTo. «IIl0 3HOBY BUnaposyBanus?!» — cka3aJjia
IOasn. «Tak!» — B 0AUH ro0J10C CKa3aJI4 TATO i MaMa.

13.1(C) Borka 0inu3Ha, Ky BHBICHMJIM B3UMKY y JIBOpi, 3aMep3ac. Aje uepes
JesIKMA 4Yac BOHA CTa€ CyXOI0 HaBITh NpU CHWIBHUX MOpo3ax. Uum 1e MokHa
HOSICHUTH?

Bionogios: npoyec sunapogysanns 6i06ysacmuvcs 3a 6y0b-aK0i memnepamypu.
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13.2(1) Y craponaBHbOMy €TUNTI B CIIEKy BOAY HAJIMBAIU B MOPUCTI TIICUUKH.

[Topyd 3 THeYMKOM 3aBKIU CTOSIB pal, KU BISUIOM CTBOPIOBAaB BiTe€p 1 BOAa B

rJieyuKy OyJa 3aBxk]u MpoxosiogHow. Yomy?

Bionoeios:

2IUHA MAE  HU3LKY  MENJIONPOGIOHICMb,  GISIO

nepemiwerHs NOSIMpAHUX MAcC (XOJI0OH020 [ Menio2o nosimpsi.)

3abesneuye

13.3. (B) fIka KUIBKICTh TEIUIOTH HEOOXijHa, 00 13 JIbOJY Macow 2 KI IMpHu

temriepatypi —5°C oxaepxatu mapy 3 temmeparyporo 100°C? Sxuii 3 mporecis

noTpeOye HalOTBIIIOr0 BUTPAYAHHS €HEPTii?

ano:

m=2 ke

¢=2100 2%
1=3,4-10° 2
KI'

Jhx
kr- °C

c,—=4200

L=2,310°
t,=-5°C
t,=100°C
t,,=0°C

Q-?

Po3zé’azanns

KIIbKICMb  menjaomu,

Q=0Q:+Qx+Q3+Qs —

3ampamumu 051 nepemeopeHHsi 2 Ke JAb00y HA napy 3d

SAKY  NOmMPIOHO

memnepamypu 1 00°C.

Qi=c.m(t,,-t1) — nHacpieanus 1600y.

Q=AM — naasnenns 1600y.

Qs=c,m(t,-t,,) — naepisanns soou, sixa ymeopunacs 6 pesyibmani
NIAGNIEHHSL Tb0OO)Y.

Qs=LmM — nepemsopenus 600u na napy.

[Qu=255c - kr - °C=owc [Q:]=2% - kr=/c
Q,=2100-2-5=21-10/c Q,=3,4-10°-2=680-10°c
[Qs]=25 - xr - °C=/fore [Qil=2- kr=/fc
Q3=4200 : 2 100=840 103/

Q4=2,3-10%-2=4600-10°/»c
Q=21-10°+680-10°+840-10°+4600-10°=6141-10> /1«
Ax 6uoHo 3 pe3yrbmamis npoyec nepemeopeHHs 800U HA

napy nompebye HaubiNbuI020 BUMPAYAHHS eHepaii.

Bionogiov: Q=6141-10%1oc, npoyec sunaposysants.
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14. Mapko Ilosio — Binomuii kyneub-manapiBauk. Ilix yac mogopo:xki xo
Kuraro, iforo 3auByBaB Haa3BH4YaiiHUil KaMiHb. OT SIK onuCy€ BiH nmodaveHe B
cBOIil kHM3i: «Y Kurail € yopHuidi KaMiHb, BUKONYIOTh HOT0 B ropax, sik pyay, a
roputb BiH fIK JpoBa. Borons BiI HBOI0 CWIbHIIIMHA, HIXK Big ApoB, i
TPUMAETHCH BIH BCIO HiY 10 paHKy. CnajqwBaTH 1eil KaMiHb Ha0ararTo JenieBiie
i JepeBa 30epiraloTHLCA MPHU HLOMY...»

14.1(IT) Ilpo sixwmii He3BMUatHUH KaMiHb niricaB Mapxko [lomo?

Bionoegios: kxam sine yeinis.

14.2(C) YoMy OyAMHOK BUTITHIIIE OMATIOBATH, BUKOPUCTOBYIOUN MPUPOIHIH
ra3, Byruuis abo pijke najauBo, HIXK JEPEBO 1 COIOMY?

Bionogiow: y eycinna, npupooroeo eazy ma piokoeo naiuea numoma menioma
3eopanHs Oinbwa, Hidc y Oepesa 4 conomu. llpu 320panms pieHoOi KinbKoCHI,
HANpuKaIao 6yeiiisa, eudiiumscs Oilba KiIbKICMb MeNniomu, Hidc npu 320PaAHHI
Oepeasa.

143(1) YV sxomy BHIAAKy MOXXHAa OTPUMATH OUIBINY KUTBKICTh TETUIOTH:
cnanorouu | Kr cyxux ApoB uu | kr aHTpauury?

Bionoegios: 6Oinvuiy KinbKicmbs meniomu MONCHA OMPUMAMU 8 pe3Vibmami

cnantosanus 1 ke anmpayumy, OCKiIbKU 8iH MA€E OibULY RUMOMY MENI0Mmy 320PaHHs

)

14.4(B) Jlyis mpuroTyBaHHS 4Yar0 MOJSIPHUKHA HaOpajaud B allfOMIHIEBO KaCTPYJIIO

. M/x M /Ix
(cyxi oposa — 10 ——— aHmpayum — 30 -
2 Kr cHiry, Temmeparypa skoro 6yma —40°C, Ta MOCTaBHIM KAacTPYJIIO HA TACOBHIL
nasuibHUK. Maca kactpysi cranoBuia 1 kr. HaBkonumine cepenoBuiie norauHae 60%

TCIIIOTH, SKY BI/I,Z[iJ'ISIC najbHe. Buznauntu Macy racy, sSKy CHaJIHuJIA IMOJIAPHHUKH JIA

OTPUMAaHHS OKpOTLY.

/lano: Po3é’azanns

m,=2 ke Il ompumarHs OKpony SUOLIAEMbCA eHepisi nid 4ac 320PaAHHSL
m,=1 ke eacy: Q;=qm..

¢,=2100 Kf)};(} Enepeis seopanuns eacy sampauaemucs Ha:
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c,=4200 fo‘jc Q,=C.m, At, — naepisanns kacmpyni;Qs= ¢,m, At, — naepisanmns

1600y,

,=900 -2
-°C

KT Q4= A m, — nrasrenns 1600y,

1=3,3-10° Aok Q,=Cc,M,At, — Hacpisanmnsn 600u, wo ymeopuiacs 3 10ooy.
KI'
46108 2 Ockinbku Ha HaepieanHs i naasneHus avoody tde 40% enepeii, wo
q: . -
KT . . .
BUOLNAEMbCA NIO 4AC 320PAHHA 2ACY, MO DIGHSAHHI MENI08020

At,=140°C
oanancy mamume euensio: N1Q;=Qr+Q3+Q,+Qs
At,=100°C
17 gm,= Cc;MAt,+ ¢c,mAt,+ A m,+ c,mAt,
At,=40°C
_ Camg Aty + ¢ymy Aty + Amy 4+ cmy Aty
m,-? e nq
% S PPt
p— Kr- C+ KT
[m.] = Iox = KI'

KI'

900-1-140+2100-2-40+ 3,3-10%-2+4200-2-100
0,4-46-10°

m;, =

= 0,0975 kr
m.=97,5 ¢

Bionoegiob: m.,=97,5

15. boraan, mosiommuni OpaTuk MakcuMa KOJIEKIIIOHY€ MAIIMHKH Pi3HUX
mojaeaeid. B iioro koJekmii € i BaHTaxiBKM, i aBTOMOOLII cHemiajbHOIo
NPU3HAYEHHS, i JIerkoBi aBToMo0i1i. OxHOro pa3dy iiomy cTajio HiKaBo, a AKUM
OyB nmepumii aBTOMOOIJIb I BiH 3anMTaB Mpo 1e Opara.

MakcuM po3mnoBiB, 0 Nepmuid aBTOMOOLIb BaKMB TPH TOHM (AK
BaHTaxKiBka ['A3) i i3auB Ha aposax. Bin 3’saBuBca y ®panuii y 1769 poui.
CxoncrpywBaB «mapoBuid Bi3» Hikona Kwonso. Ha Hoci ekimaxky
po3TamoByBaJjiacs 3BHYAlHA TONKAa. A CJI0BO «wogep» B mepekaaai 3

(paHIy3bKOI 03HAYAE «KOuezapy.
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15.1(C) Yomy monmBaTv BOAY B pajiaTop MEPETPiTOrO0 TPAKTOpa CIIA TyKe

MOBLJIBHO 1 TUTBKH TIPY BKJITIOYCHOMY JABUTYHI?

Bionoegios: npu weuokomy ooausanui 600u 6 padiamopi 8i00yeacmvcs npoyec

[HMEHCUBHO20 NAPOYMBOPEHHS, BUOLIAEMbCA BelUKA KilbKicmb eHepeii. Jleucyn

BUXOOUMD 3 71A0Y.

15.2(J1) Jlitax «Mpiss» OCHaIIeHUH IIiCThMa JBUTYHaMH, KOXXEH 3 SIKHUX

po3BuBae cuiy Taru 229,5 kH. Yomy nopiBHIOE Maca racy, skuii Oyne crajaeHo 3a 2

roJ noasoTy 31 mBuakicTio 800 km/rox? KK/ mitaka nopiBaroe 40 %.

aHO.
F=229 5kH=229,5-10°H
t=2 200=7200 ¢
9=800 £=222 2

roj, C

n=40%=0,4

46106 &%
q=46-10"—
n=6

m.-?

Po3zé’azanns

— AMEX
R
Q=gm, — xinzbkicmb meniomu, sIKA BUOLIAEMbC NPU

320pamHs 2acy.

MeX

. . A .
Ilomyocnicms 0sucynie P = - 38i0cuU

Ayex =P t. 3 iHwoco 6oxy P=9-F, a ockirbku
osuzynie n=6, mo P =nd - F.
To0i Ayexy =MV - F - t.
KKJ] osueyna 6yoe pisnum:
nd-F-t
= qm,
_nd-F-t

m; —_—,
nq

[m]_M'H'C'KI‘
’ c- JIx
6-222-229,5-10° - 7200
B 0,446 10°
m,=120-10%.

= KI'

my = 120 - 103kr.

Bionogios: m,=120-10%«2=120 mon.
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15.3(B) Busnaute  MOTYXHICTb, SIKy  PO3BHUBAE  YOTUPHUTAKTHUN

OJTHOLIMJIIHAPOBUIN BUTYH BHYTPIIIHBOTO 3TOPSHHS, SKIIO CEPEIHIM THCK rasiB Ha
. 2 . .

HOpILEHb AOPIBHIOE 4 aTM, IUIOIIA MOpIIHA cTaHoBUTH 100 cM®, BiicTaHb MiX JIBOMa

KpaliHIMU MOJIOKeHHIMH TopiiHs gopiBHIoe 10 cM. KoninBan neuryna 3aiicHioe 20

00/c.

ano: Po3é’azannsa
p=4amm. = 0,41 | I1io uac maxmy «pobouuti Xio» 2a3z UKOHAE pOOOMY:
Mlla A1=F e, 0€ Frery =PS, mooi A= pSl.
— 2_102. 2
5=100 cm™=10"x Vnpoooeoic uacy t nopwenv 30iicnumo N = % «pobouux
L=10 cw=0,1m x00igy, 0e N,=nt — kinvkicms 0bepmis Konineana.
n=20 o6/c .
Omoice, noena poooma osuzyua 3a uac t 6yoe pieHoro:
P'? Tlt
A:nAlszI?
Tooi nomyscHicmov 3HAX00UMO 3a POPMYNI0I0:
p=top.sl
P 2

B 2o 1s
[P]—MZ MM~ Bm

P=410000 -10% 0,1- 10=4100Bm

Bionogiov: P=4xBm.

3aBaaHHA AJ CAMOCTIHHOI0 PO3B’SI3AHHA

16. Baitky Muxailjiuk 3 MaM0I0 3aB:KIM MOJIOOJSIOTH TYJISITH B NMapKy.
bararo arpakuioniB, MaiijaHYMKiB — BcCe, W0 MNOTPIOHO IJA TapHOro
BIAMOYHMHKY. A 1Ie TaM € JeKiIbKa (POHTaHIB, sIKi He TUIBKU NPHKPAIIAITH
TEPUTOPII0 NMAPKY, a i B CIIEKY MOKHA OUISI HUX BiIlIOYUTH TA BiYYTH JIETKY
NPoX0JI0AaY.

16.1(C) Yomy nmo6au3y poHTaHa B TApPKY BIITKY BITUYBAETHCS MPOX0JI0aa?
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16.2() Harpitmii kamiab macoro 10 kxr, oxojomkyrduch y Boai Ha 1°C,
nepenae it 4,2 k/x eneprii. Yomy q0piBHIOE TUTOMA TEIUVIOEMHICTh KAMEHIO?

16.3(B) [nsa npurotryBaHHs MapuHay MaMa [prHU BUKOpHCTalIa XOJIOAHY BOIY
macoro 800 r 1 oxpim macoro 200 r. B pesymbrari BOHa OTpHUMalia CyMIilll

0 . .
temrepatyporo 40°C. BuzHauuTu Temmneparypy XoJIOAHOI BOJU A0 ii HarpiBaHHS.

17. CHir, CHi’OK, CHIZKHHKM, CHIromaja, fiKk ke BcCe Ileé KPacHuBO, BCeJsi€
HaJil0 HA Bce Kpame i cBiTJe, mia craTh OUIOCHIZKHOMY KOJBbOPY. SIBHIIE
NPUPOIH, Ke MPUKPALIAE HALII Cipi BYJMII B X0JOAHY MOPY POKY.... A 10 MU
3HAEMO MPO TaKe JUBOBHUKHE sIBUIIE pupoau?

CunixxuHku Ha 95% ckiaagawTbes 3 noBiTpsa. Came TOMY CHIr, IKIIO BiH He
MOKpHMH 1 Hema€ BiTpy, majga€ aysKe IOBiJIbHO, 3i MIBHIKICTIO NPHOJIM3HO
0,9xm/rog.

B AHTapkTHui i B JesIKMX BHCOKOTIPHMX PaiOHaX 3yCTPIYA€ThCH CHIr
PO:keBOro, (io1eTOBOro, 4YepBOHOIO i KOBTYBATO-Oyporo kKojJasopy. Lbomy
CIIPUAKTH ICTOTH, AKI ’)KHBYTh B CHII'y i HA3UBaKOTbHCS XJIAMIZIOMOHA/IM CHIXkKHI.

Ha 3emHiil KyJi He ICHY€ ABOX OJJHAKOBHMX CHI’KMHOK. A 0Cb piBHY (popmy
Taku 3Moriau 3HaiiTu. Cranoca ue B pajsexkomy 1611 poui, mepmoBigkpuBa4
nboro «auBa» 6ys Morann Kenuep. Ipapaa, 6i1611 TAKAX «BUAIHBE» OiIbIIe He
3a(pikCOBaHO....

17.1(C) Yomy cHIr 1 717 HaBECHI IOBrO HE TaHYTh, HABITh KOJIU TIOBITPS BXKE
MTOMITHO Harpiiocs?

17.2(J1) CxisibKu eHeprii MoTpiOHO BUTPATUTH, IIIOO PO3IIABUTH 5 KT JIbOY TIPU
temmepatypi 0°C?

17.3(B) «Tooi I'epoa 3annaxana, ii eapsui civo3u enaiu Ha epyou Kas,
NPOHUKIU 8 cepye ma pOo3mMOnunu aio, wo mam 3acmpse...». CKUIBKH CIi3 3a
temriepatypu 36°C Bumnakana ['epma, mo6 po3ronuTH KpwkuHy Macoro 10 T 3a

temnepatypu —30°C.

83



18. Jlito...Haiiy1o0/enima mopa pgiteii Ta pgopocaux. Bono mnaxue
MOJIYHHIIEI0 Ta }KACMMHOM, M ITOI0 T CBIZKOI0 TPaBOIO.

Came B 11ell Yac MOYMHAETHCS 3ar0oTiBJISA CiHa 114 JoMalnHix TBapuH. e 3
JAaBHIX YaciB CIHOKIC BBa:KaBCs BAKJIUBOIO MOIEI0 i 04iKYyBaBCS 3 HETEPIiHHSAM.
JIito, Temsi HOYi, KyNmaHHS MiCJ CTOMJIIOIOYOIr0 CIEeKH, Maxouli JYKiB, - Bce
Pa3oM MaJI0 BTIlIHY Jil0 HA AyLIY.

18.1(C) Yomy ckoreHa TpaBa IMIBUAIIC BUCUXAE y BITPSIHY MOTOY, HIXK y TUXY?

18.2() Iloku mama 1ie He npuinuia 3 podotu, OneHka Ta AHAPIN BUPIIIMIN HA
BEUEPIO MPUTOTYBAaTU KapToruto. Ilicis Toro sik Boja B KacTpydsl, y SIKId BapuUTbCA
KapTOIUIS, 3aKUIILUIA, JIBYMHKA 3MEHIIMJIA BOIOHb O MIHIMyMy. «Jljisi 4oro Tu 1e
3poOmiia. KapTorisi He BCTUTHE 3BapUTHCS [0 MaMHHOTO MPUXOdY, TOX J0J]ai
BOTHIO — IIBHUJILIIE 3BAPUTHCS — 3alIPOTECTyBaB AHJIpii. XTO 3 iTel OyB NpaBHii?

18.3(B) IIpwuitmosiu 31 mkoau [leTpuk BUpimmB Harpité cooOi yato. Bin HanuB
y aJIfOMiHI€BUM YalHUK | J1 BOJM Ta MOCTAaBUB Ha IUIUTY. AJie XJIOMYMK 3rajiaB, 10
Tpeba KyNmUTH LYKpPY 1 BIH MOOIr y Marasud, mjo OyB mopyd 3 OyauHkoM. Iloku
[leTpuk X0oAMB MO I[yKOp, MOJOBHHA BOAM B YaWHUKY BHKHUILUIA. CKITBKH €HEprii
OTPUMAaB YallHUK 3 BOJIOK0 3a LIEW Yac, SKIIO Maca 4alHHWKa 5,5 KI, a MOYaTKOBa

Temneparypa Boau cranosuia 20°C?

19. Ha ypokax reorpa¢ii Haraas nisnanacs, mo Hadra Ta Byriuis ay:ke
HiHHI BHIY NAJUBa TBAPUHHO-POCJIMHHOIO NMOXO/KeHHs. AJie il Mama, XiMik-
TEXHOJIOT 32 OCBiTOI, PO3MOBLIA, W0 3 BYIrJLIs OAepPKYHOTH Oijgbme 200
KOPHCHUX PEYOBHH, IKi BUKOPHCTOBYKTBHCH 1JId BHPOOHMUTBA JIAKIB, MHJA,
miacrmac, ¢papo. A 3 HaQ)TH BUTOTOBJISAKTS JIKH, KJIeH, MOJieTHIeH, )KYBAIbHY

TYMKY i HABITb... ’KiHOYi KOJITOTKH.

19.1(C) Yomy mopox HEBWTITHO BUKOPHUCTOBYBATH SIK IMaJMBO, a B apTHIEPii
O€H3MHOM HOT0 3aMIHUTH HE MOXHA?
19.2(J1) Ckinbku KaM’sTHOTO BYTULIS MOTPIOHO CHAJUTH, 00 HATPITH MOBITPS B

KiIMHaTI po3Mipu sKoi 5x6x3 M, Ha 5°C?
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19.3(B) I'epoii Binomoro MmynbTdineMy 6apoH MroHXray3eH mija yac MaHApIB HA
[TiBHIYHMI TOIOC 3MyIICHWA OyB CICTH Ha CKOBOPOMY, SIKa Tpijlacs Ha Tra30BOMY
najbHUKY. ToJl JIif, 1110 Hamep3 Ha OapoHa, po3TraHyB. CKUIBKH JIbOAY, TEMIIEpATYpa
sikoro -50°C, Hamep3mo Ha 6GapoHa, SKIIO U HOro IOBHOTO TAHEHHS IOBETOCH

cnanutu 160 r razy ? KKJI nanbauka gopisHioBas 30%.

20. Himenbkuii in:kenep Pynoabd duzens y 1897 poui ckoHcTpyloBaB
ABUIYH, SIKMA 3rogoM OyB Ha3BaHMid #oro iMm’ssm. Ines BuHaxoxy —
caMoO3anaJIlOBAHHS MNAJUBA Bill BHCOKOI TeMIepaTypW, 10 BHHHUKAE MPH
CHJIIBHOMY CTHCHEHHiI NOBiTpsi a00 rady B HMJIHAPI. Y KOHCTPYKUIlI TaKOro
ABUTYHA HEMAE €JIEKTPUYHOI CBIYKH.

BisbmiicTh Ccy4acHHX aBTOMOOUIIB MalwTh O€H3MHOBHUII a00 aM3eJIbHHH
ABUTYH BHYTPIIIHbOIO0 3rOpPaHHsA. AJie CTBOPeHHSI [BHUIYHiB, IO He
3a0pyAHIOIOTH HABKOJIMIIHI CepeJoOBHINE, 3HAJO O eKOJOriyHi mnpodsaemMu

BEJIHUKHUX MICT.

20.1(C) Yomy nBWTyHH BHYTPIIIHBOTO 3TOPSHHS HE BUKOPHCTOBYIOTH Y
M1IBOJHOMY YOBHI MPU PEXKHUMI TUTABaHHS — 3aHYPEHHI Y BOAY?

20.2(X) Buznauutu MNOTYXHICTH , SIKYy PO3BUBAE ABUTYH aBTOMOOLIS , AKIIO HA
10 xM msxy 3a mBuakocTi 90 km/roa BiH Butpauae 0,7 1 6ensuny. KKJI aBuryna
nopiBHIOE 20 %

20.3(B) ABtobOyc mnpoixaB 80km 3a 1 roxa. [IBuryH mnpu oMy pPO3BHUBaB
noTyxHicTh 70 kBT, Mmatoun KKJI 30 %. Sxuii 00’eM 6€H3UHY 36KOHOMUB BOIH MMij

yac peiicy, Ko HopMa BUTpaTu ctaHoBUTH 40 1 Ha 100 KM HIIsAXYy.
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Po3zain I1. EnexTpuuni ssuma. EjekTpuaHnii cTpym
Yacruna I

IpuxJiaau po3B’A3yBaHHA 32124

21. Ouekciii Ta Hazap HagyBaJIu NOBITPSAHI KYJbKH JAJIsl CBATKYBAHHS JHS
HapoIXxeHHs y MamMu. b Hux rpaBca koruk Mypumk, aje BiH iHOAI Tak
3a4ilaB JIANKOKW KYJbKHM, IO Ti Jonajucb. Toai XJI0MYMKH B3SJM KYJIBKY,
NOTEPJIM ii 00 XyTPO KOTHKA — KYJbKa 3ajauiuniacsa Ha Mypuuky. Ik KOTUK He

HaMaraBcs Bil Hel BTEKTH, Hi90ro He BUXOAMJIO.

21.1(C) Yomy Mypuuky HE BAAJIOCS B €IHATUCS BiA KyJbKU-Tipuuenu? Sk
HA3UBAETHCS CIOCIO eNeKTpU3allil KOTa 1 KyJIbKHU?
Bionoegiov: uepes enekmpuzayiio, axa 6i00ynacs 6HACIIOOK mepms KYJIbKU 00

uiepcnib Koma.

21.2(J1) Ha ckinbku 30UIBIIMTBCSA Maca €0OHITOBOI TMAMYKH, SKIM Hamald
sapsmy  -10,8-10°Ku. 3apsin emextpona mopisuioe -1,6-10"°Ku, maca enexrpona

9,1-103'Kr.

Hano: Po3e¢’a3anns
q=-10,8-10"Kx 1lio yac mepms enekmponu nepexoosamv HaA NAIUUK),
m=9,1-10*K> MOMY  B0HA  3apA0ACAEMbCS  HecamueHo 1 il maca

e=-1,6:10"°Kz 3011bULYEMBCAL.

Am-? Kinvkicmov enekmponis, sKi nepeuuiiu Ha NAAUYKY:
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Am
q=eN = 37
3eiocu,
Am = @
e
Ko - kr
[Am] = o KO
pm = 208107 9L 10T s g0
—1,6-10719 ’

AM=6,1425-10% 2

Bionogiov: Am=6,1425-10" k.

21.3 (B) Manensbkiit kymblii, Maca skoi 0,9 r, miaBilieHid Ha MIOBKOBIM HUTII,
Haganmu 3apsany 30uKn. BusHauuTe BEeTWYMHY TOYKOBOTO 3apsiny, SKUM CHIA

MOMICTUTH Ha BiJicTaHi 30 ¢M MiJ1 KyJbKOIO, 00 CHUJIa HATSTY CTajia MEHIIIO Y IB1l.

ano: Po3é’azanns

0:=30 uK1=30-10"Kux 3a siocymuocmi mouko8o2o 3apsaody nio KyibKow Culd

m=0,9r MAINCIHHA | CUNA HAMA2)Y HUMKU CKOMNEHCOBAHI:

r=30 cm =0,3 m F.=mg

g, ? Axwo cuna uamsey 3MeHWUNACs B08iyi, Mo nio
KVYILKY HNOMICMUAU NO3UMusHUl 3apso. Tooi ymosa
pienosazu byoe:
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Tooi

- 0,9-10°-10-(0,3)°
2-9-10°-30-10°°
0.=1,5 mxKn

C]2 = 1,5 ' 10_6KJ'I

Bionoeiov: 0,=1,5 mxKn

22. Ilpunyckarb, W0 rajbBaHiyHOMY ejneMeHTy Oiabme 2 000 Tucs4
pokiB. Y 1936 poui aBcrpiiicbkuii apxeosor B. Kenir, npoBoasiun po3konku B
Ipaky, 3HaMIIOB NMBHUII NpeaMeT — TIJIMHAHY NOCYAMHY 3aBIOBXKKH 28 cMm,
BCepeAMHi sIKOI OyB MigHUW LWIIHAP, 10, Y CBOK 4epry, 3a ac(pajbTOBOI
NPOKJIAJKOI0 MPUXOBYBAB OKMCJICHU I 3a1i3HIH OPYCOK.

Bueni 710Bro jamMaau rosioBy Haj NPU3HAYEHHSAM WI€l MOCYAMHU, MOKH Y
KOIoCh He MalHyJla JAyMKa, L0 Le rajbBaHiynui egemeHt. He3zadapom
3HAWILIN 1Ie KiJIbKA MOCYAUH, 3’€AHAHUX 3AJTI3HMMHU | MiTHUM cTep:xkusamu. e
BiKe 0yJ1a crpaB:KHA rajbBaHiuHa OaTapes!

Bueni pexkoHcTpyoBajiM OAMH 3 3HAHJIEHMX NPHUCTPOIB, 3aAMOBHUJIM 1Or0
HAHJIOCTYNHIIIUMM JJd xkuTediB J[Bopiuusi pifuHaMu — OLTOM, MOPCHKOI)
BOJIOI0 i — 0TO AuBA! — AicTAJMN €JIEKTPUYHHMHA CTPYM ciI010 10 0,5 A i1 Hanpyroxo

0,5 B, ssikuii npoicuyBas 18 naniB!

22.1(C) Sdxi nmii cTpymMy MOXYTh TPOSIBIASTHCS TiJl dYac MPOTIKaAHHS

€JIEKTPUYHOTO CTPYMY B METAJIEBOMY MPOBIAHUKY?
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Bionogios: nio uac npomikanus cmpymy uepes NpOBIOHUK, GIH HASPIBAEMbCSA
(mennosa 0is);, cmpinka komnaca. Posmiwenns 0ins nposioHuka 3i CMpPYMOM,
BIOXUNAEMBCS BIO HANPAMKY «NIGHIU-NIBOEHb)

22. 2(1) Axy gito cTpyMy HOKJIaJACHO B POOOTY €JIECKTPUIHOTO JIBUTYHA?

Bionoegiov: macnimny 0isi cmpymy.

22.3(B) IIBuAKICTh HampsIMJICHOTO pPyXy €JEeKTPOHIB Yy MeETajeBOMY
npoBiTHUKY HaOmmkeHo nopiBHioe 0,1 mm/c. YoMy mia 4ac BMHUKaHHS BYJIUYHOTO
OCBITJICHHS JIAMITH BOJTHOYAC CMANIAXYIOTh MO BC1H IOBXKUH1 BYJIMIII?

Bionoegiows: weuoxkicms nowupents eieKkmpuiHo2o nojis 8 eleKmpuiHoOMy KOl €
oocums eenuxoro (=300 000 m/c), momy GinbHi eNeKMPOHU MUMMEBO NOYUHAIOMD

pyxamucs 8 ycix OLIsIHKAX KoJld.

23. Mama 3 AHAPi€EM NMOCHIIIAJIN J0A0MY, OCKIJIbKH I0YaB HAKPANAaTH J0I
1 0y/10 4yTH PO3KATH IPOMY.

- AH/1piii, He Oapuch! — cka3zasa mama.

- lloOpe, ajie moauBUCH AKi CaJaxXu BUAHO BIAAJIMHI.

- Ile He mpocTO cnaJjiaxu, a rpo3oBi po3psaau, ouckaBku. Kosm 0imckaBka
BJApPSi€ B 3¢MJIK0, BOHA IIYKA€ HAWKOPOTIIMIH NIJISAX 10 MO3UTHBHO 3apPsSi/IKEHUX
TiJI: e Moxke OyTH JepeB0, BUCOTHA OyAiBjsi a00 JroauHa. Ajie HeOe3NneKy A
HAC MOKYThb NPHUHECTH I MOOiIbHI TejedoHM — BOHA A OJMCKABKH HiOM

«Masikum», Kyl MOTPiOHO BJIyYaTH.

23.1(C) Hociem sikoro 3apsny € OiauckaBka’?

Bionoeiowv: necamusrozo.
23.2(X) Ilig yac GmuckaBKHM 4yepe3 MOTMEPEUHUN Tepepi3 1 KaHall MPOXOJIUTh

5-10% enextponis. Crita cTpyMy B KaHani 6imckasky gopisrioe 800 KA. Busnauntu

4ac, ynpoJ0BXK SIKOTO TPUBAE PO3PSIL.
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aHo.
N=5-10%
1=800x4=8-10° 4
e=1,610" K

t-?

Bionoeios: t=0,1c

Po3zeé’sazanns

Cuna cmpymy 6 kauani OIUCKABKU

=3
t

3aps0, wo npoiide uepe3 nonepeyHuli nepepis KaHauy:

5-102-1,6-107

8- 10° =0le

t

t=0,1c

23.3(B) Ilim ywac pyxy 31 CTaHy CIOKOI B EICKTPUYHOMY IIOJI1 E€JIEKTPOH

. 6 .
HaOyBae mBuaKocTi 10° m/c. BusHaunTt Hanpyry MK JBOMa Toukamu moiisa. Maca

enextpona 9,1-10Kr.
ano:

m=9,1-10*

v=10° m/c

q=e=1,6-10" Kz

U-?

Po3zeé’sazanna

3HauenHs Hanpyeu 8USHAYAEMO 34 POPMYIOIO:

UAA U
=—’ =q
q

3a paxynox pobomu enekmpuuHo20o noJis eleKmpor Habyeae

KIHemuyHol enepeii.

muv?
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muv?

U =
2q
~9,1-10731 - (10%)? 2 an B
- 2-16-10"19 T %
U~ 2848

Bionoegios: U = 2,84 B

24. ]I BUKOPHUCTAHHS €JIEKTPUYHOI eHeprii 4acTo HeoO0XigHO 3MiHIOBATH
cuwiy crpymy B Kkouai. Hampuknan, nas 30LIbIIEHHS IIBHAKOCTI PyXy
€JICKTPOIIOI3/1a, TpoJieiidyca, TpaMBasi NMOTPIOHO 30LIBIIMTH CHJIY CTPyMy B
eJIeKTPOABUIYHAX; JUISl 3MiHM T'YyYHOCTi B pajionpuiiMaydax; AJsi peryJaiBaHHA
IIBUAKOCTI 00epTAaHHSI €JeKTPOJABUIYHA Yy IIBEHHMX MAIIMHAX, NPAJbHHX
MAaIIUHAX TOLIO.

3MiHa eJIEKTPUYHOIO ONMOPY NMPOBIAHUKA Bele 10 3MiHU cHJH cTpymy. s
PeryJIlOBaHHSl €JEeKTPUYHOIO OMOpPy, TOOTO /JJs1 HOro 30UIbIIEHHA a0o
3MEHIIIeHHSI, BAKOPUCTOBYIOTH PHJIAIM, IKi HA3UBAKOTH Pe0CTATAMH.

24.1(C) Ha peoctati Harmucano «8 Om. 2A». U MOKHA Ha 3aTUCKadl peocrara
nogaTtu Harpyry 20 B?

Bionoegiow: ni, peocmam po3spaxoeanuu Ha Hanpyay 16 B.

24.2() Hampyry nHa 3aTuckauax peoctrara 30utelmwim B 1,5 pasu, a omip

peocTaTa 3MEHIIWIN B 5 pasiB. Y CKUIBKM pa3iB 30UIbIIMIIACS CHJIA CTPYMY udepe3

peocrat?
/lano: Po3e’azanns
U,=15U; Sanuwemo 3axorn Oma 011 000X 6UNAOKIE:
R1=3R; Uy U,

11 = R_, 12 = R_
L 1 2
I 12 . U2R1 . 1,5U1 " SRZ . 7 5

I _U1R2 B Ui 'R, -

Bionoegios: 30invwumscs 6 7,5 pazie
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24.3(B) [He¢iOpunstop — MeAWYHUI MpuHiaj, SKUA 3aCTOCOBYIOTH Y pasi
synuHkH cepiis. [lim gac pospsay, mo tpuBae 0,01 ¢, mo TiTy JIOAUHA TPOXOIUTH
3apsan 0,1mMKo. Omnip cyxoi mkipu moguHu ctaHoBUTh 400 kOM. BusnaunT Hanpyry

MDXK €JIeKTPOaMU TIPHIIATY.

gauo: P038 ’}l3aHH}l
t=0,01 c Cuna cmpymy
q=0,1 MKn=0,1-10" K =4
R=400xOm=400-10° Kx t
3axon Oma:
u-?
[ = U. q U
"R’t R
_4R
ot
y_01-107°-400-10° o
- 0,01 - - K

Bionoegios: U=4xB

25. MakcuMm 3 TaTKOM, IKHH NMPAII0€ eTeKTPUKOM, HA BUXiTHUX BUPIIIUTH
MOIXaTH Ha JAady. Ajle BOHM TaK MOCHIIIAJH, 0 B3SBIIU i3 c000I0 TOCTATHIO
KIIBKICTh NPOAYKTIB, 30BCiM 320yJIH M0 €JIeKTPOIUINTKY.

Kousiu BoHM npuixajm, TO 3ragajm npo ue.

- IIlo Oynemo podouTu? — 3anuraB Makcum.

- He mepe:xxuBaii, rojiogni He 0yaemMo. — Ka3aB TaTKo. - /lecb Ha ropumii €
CTapa eJIeKTPOILIMTKA, aJjie B Hill MOTPiOHO 3aMiHUTH CHipPaJIb HATPiBaAHHS.

Jast Toro, mod 3ampamioBajia eJeKTPOIUIUTKA TATKO B35IB HIXpPOMOBHil
NMPOBiJl, BUMIPSIB HOr0 J0BKHMHY, MOTIM 32 3pa3KOM CTAapoi cripaJji, BUTOTOBUB
HOBY. IloTim Bce mo3’egnyBaB i BOHH 3 MaKCMMOM NMPUTOTYBaJIM CMAa4YHHUH IJIOB.

- Tarty, a 1 3Ha10, IK TH BIIOPABCS 3 HALLIOK MP00JIeMOI0.

- Ochb 1K. JIAK?
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- IIpocTto TH 3HaB, sIKMH NpPOBiA Tpeda OpaTH, SAKOI JAOBKMHHM Ta SIKOTO
aiamerpa. AJKe Bigl nMX JaHUX Oyae 3aj1eKaTH, HACKUIbKM SIKiCHO

npanoBaTuMe IJVIKTKA.

25.1(C) Yomy misi BUTOTOBJICHHSI CHipalll €NEeKTPUYHOI IUIUTKH TaTo B3SB
HIXPOMOBUH JIPIT?
Bionoegiov: Hixpom mac eenuxuu NUMOMUL ONIp, A ye 3HAYUMb, WO BIH MAE

BEUKULL ONIP.

25.2() EnextponpoBoka BUTOTOBIIEHA 3 MiJHOTO TIPOBOY AOBXHHOIO 200 M,

mo Mae mepepis 0,5 Mm?. SIKuil CTPYM HPOTIKAE 110 KOy, SKIIO IPUKIACTH HAIPYTY

6,8 B?

ano: Po3e¢’a3anns
=200 m 3a 3axonom Oma cuna cmpymy OOpIiBHIOE:
$=0,5 mn* [ = H
B OM - MM? R
p = 0,017 M Onip npogioHUuKa 8UBHAYAEMO 3a POPMYI0IO:
U=6,8 B S
R=p-
-2 L
=L
=7
Mo B-mm* A
1= OMm-MMZ2
S M
M
_68:05 1A
~0,017-200

Bionoegios: I=1 A

25.3 (B) Hampyra Ha KiHIIIX HIXpOMOBOTO MPOBITHUKA MAcOI0 85 T 1 TOBKUHOIO

20 M ctanoBuTh 3,5 B. CTpyM K0T CHJIM IPOTIKAE Yepe3 MPOBITHUK?
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ano: Po3é’azannsn
m=85 2=85-10° k2 | 3a 3axonom Oma cuna cmpymy dopigHioe:
= U
I=5m = -
U=358B
' =8500 xe/ar® Onip npo8iOHUKa BU3HAUAEMO 3a POPMYI0IO:
S
p=110-10"° O R=p7
-2 Macy nposionuxa 3Haxooumo 3 popmyau:
m = pV = pSl
m
S=—
pl
U-m
| =——
p, . p - lz
B - kr
[I] = %7 =A

_3.OM.M.M2
M

[ 35-85-1073
"~ 8500-110-10-8-25

=12A

Bionoegios: I=12 A

3aBaaHHS NI CAMOCTIHOIO PO3B’A3aHHSA

26. bins OyauHKy, Je KMBe BOCBMHKJACHMUA Mapiuka, € aUTAYMA
MalJJaHYUK, HA SIKOMY BOHA 4YacTO IyJifi€ 3 MOJOAIIUM OpatukoM Mumkom.
XJI0m4YMK JAyxe MOJ0si€ 3’ TKIKATH 3 IJIacTuKOBOI ripku. KoskHoro pasy,
KOJIM BiH 1le pOOUTH HOr0 BOJIOCCS HA I0JI0BI cTa€ NUOKHU. « MHUIIIKO, TH CXO0XKHUI
Ha KYJb0a0Ky», - mocMixawuuch ropopuia Mapiuka.

OnaHoro pa3y 0a0ycsi, 10 CH/IIIAa HEMOAAJIK HA JIaBo4li modaunaa Mumka-
KYJb0a0Ky i cTyp00BaHO MpOMOBHJIA: «3JIAKATOCH IUTATKO!»

26.1(C) Sk nosicamia Mapiuka 11e siBuiie 6adyci?
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26.2() Kymbka, mo mama 3apsg -6,4 uKn, srparmma 10%° emxextpomis.
BusHaunTy KiHIEBUH 3apsij KYJIbKU.

26.3(/1) Manenbka KyjbKa, 1110 BUCUTh Ha IIOBKOBIM HUTII Mae 3apsi -300 uKo.
[Ticms TOoro sk M0 KyJibKH 3HHM3Y TigHecau Ha Biactadni 0,3 M TOYKOBUU 3apsa

+400 uKo, cuna HaTATY HUTKY 30UTbIIIIIACS BTpUYl. BU3HAUNTH Macy KyJIbKH.

217.

Enexrpuka nHal0yna MacoBOro mnomMpeHHS
0/1M3BbKO COTHI poKiB TOMY. I e craso cnpaBxkHiM
NPOPUBOM IJIsI BCHOIO JIIOACTBA. 3aBAAKH

eJIEKTPUIII MeXaHi30BaHO i aBTOMATH30BAHO

TeXHOJIOTIYHI Npouecy B NPOMHMCJIOBOCTI, Ha
TPAHCHOPTi, B CiJIbCBKOMY TOCHOAApPCTBi i mo0yTi. Y KOkHiH KBapTHpi ado
JKUTJI0BOMY OyIMHKY (PYHKIIOHY€ BeJH4Ye€3HA KUIBKICTb OCBITIIOBAJIBLHUX
npuwiagis, modoyrooi TtexHiku. II00 eneKTpUYHMHM CTPYM NOTPANUB [0
CIOKMBAYiB BUKOPUCTOBYIOTH Pi3HOr0 THIY APOTH i Kabeuai. Cucrema npoBojis,
CJICKTPUYHHUX 3’ €AHAHb OYKBaJIbHO IMPOHM3Y€ BCE HA MOBEPXHI 3eMili i B HAIIMX
OyauHkax. SIKII0 ySBUTH BCH LI0 MepeKy HeCKiHYeHHHMX NMPOBOJIB, TO BOHA
Oyne moaiOHa 10 HepBOBOI a00 KPOBOHOCHOI CHCTEMH B HAILIOMY OpraHi3Mi.
OcHOBHA yacTHHA 0yIb-IKOI0 Ka0€eJIbHOr0 BUPOOY — MeTaJleBMid MIPOBIA, a 1JI
3aXMCTY NPOBIIHNKA BUKOPUCTOBYKOThH Pi3HOMAaHITHI JieJIeKTPUYHI MaTepiajin.

27.1 (C) Yomy MeTtanu € 100pUMH NPOBITHUKAMH €JIEKTPUYHOTO CTPyMy?

27.2 () Yomy HWXKHIA KiHEIb OJUCKAaBKOBIJIBOJY 3aKOIYIOTh TJIMOOKO B
3eMIIIO, JI€ IPYHT BOJIOTHI?

27.3(1) YoMy IpOoTH €IEKTPUYHOI Mepexki MPUKPIILIIOITE 10 CTOBIIB 3a
normoMororo  ¢dapdpopoBux ab0 CKISHUX TapuUIOK-130JIATOPIB, a HE TPSIMO [0
MeTaJeBUX TaKiB?

27.4 (B) o crniJIbHOTO MarOTh 1 YUM BIIPI3HAIOTHCS TaJIbBAHIYHUM €JIEMEHT 1

aKyMyJATop?
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28. BauckaBKu — He TUIBKH YY/AOBIi i 3aXOILIIOIOYi SIBUIIA MPHUPOIH, a W
OJIMH 3 HAWOUIbII He0e3MeYHNX i HemependOauyBaHuX npupoannx penomenin. Ilo
BCbOMY CBiTy B4YeHi 30MpalTb (akTH NPO OJNCKABKH, HAMATalTbCs
BiITBOPHUTH iX y CBOIX JiadopaTopisix, BAMIiPIOIOTH iX OTYKHICTh i TeMIeparypy,
ajle BCe K He 3JaTHi BH3HAYUTH NPHpPoOAY OJHUCKABKM 1 mnepeadauymTH ii
noseaiHKy. Koxen pik, 3emusi BiguyBae B cepefHbOMY 25 MUIbHOHIB yaapiB
OsuckaBok a0o0 Oinbme coTHi THcsd rpo3. Ile Oinbme, Hixk 100 ynapis
OuckaBok B cexkyHay. Hampyra OamckaBku Moxe csarata Big 100 mun. 10
MIIBSIPIA BOJIBT, TOAI SIK CWJIa CTPYMY B po3psiai OamuckaBku gocsirae 10-300
THC. AMIiep.

28.1(C) Yomy OnrckaBKa € HeOE3MEYHOO IS JIFOAUHN?

28.2() Ilim wac OnMCKAaBKM Hampyra MK XMapor 1 TOBEPXHEH 3emii
nopiaioe 10° B, cuma crpyMy B kaHaii GrmuckaBku gopiBHioe 100kA. Sy po6oty
BUKOHY€ €JIEKTPUYHE IOJI€ MiJl Yac MEepEeMIIIEHHs 3apsay 3 XMapu Ha 3eMIII0, SIKIIO
po3psia tpusae 0,4 ¢ ?

28.3(B) BusnauutH Cuiy CTpymMy B METQJICBOMY TMPOBITHUKY, IJIOIIA
TOMEPEIHOr0 Tepepidy SKoro | MM°, SKIO CepemHs MBHAKICTh YIOPSAKOBAHOTO
PYXY eeKTpoHiB y HbOMy cTanoBHTH 0,1 Mm/c. B 1 e’ npoBinuuka mictutses 2:10%

BUIBHHUX €JICKTPOHIB.

29. TBopeub HAMNOMYJSIPHIIIOTO Y CBITi OCBITIIOBAJBHOIO INPHCTPOIO,
JIAMIIM, POCiiicbKUA iHKeHep, BUHAXiTHUK Ouexcanap Jloaurin. CBiid BHHAXIX
BiH 3amareHtyBaB PpiBHO 143 poxku TomMy. JleHb HapOIKEHHS JaMIIH
HAKAJTIOBAHHSA J0BOAUTHLCHA Ha 24 jgunua 1874 poky. Ilpunang mBuUAKO cKOpUB
yBeCh CBiT, I CHOTOJHIIIHE JKUTTHA HEMOMJIHUBO YSABUTH O0e3 3BHYANHOI
JIAMIIOYKH.

Jloaurin B SIKOCTI BOJIOCKIB PO3:KapeHHS BHKOPHUCTOBYBAaB BOJb(paMoBi
HUTKH, X049a MOYUHAB 3 JAOCJHIAIB 3 BYriJIbHUM cTpukHeM. BosabdppamoBa Hutka

3a BIACYTHOCTI MOBITPA Ppi3ko 30iMbIIMJIA TEPMiH CIOy:K0M JaMIOY0K. A

96



He320apoM BHHAXITHHMK 3aIlPONOHYBAB 3aII0BHIOBATH 0aJIOH iHEPTHHMM ra3om -
e me OlIbIIe MPOJ0BKUIIO JJaMIIaM KUTTS.

29.1(C) Yomy eneKkTpHuHY JIaMIIOYKY, pO3paxoBaHy Ha Hampyry 127 B He
MOYHa BMUKATH B KOJI0 3 Harnpyrot 220 B ?

29.2() 3a nanpyru Ha KIHUAX MOpoBigHUKa 3,6 B cuia cTpyMy B HbOMY
nopiBHIOE 0,9A. SIKo10 cTaHe cuila CTpyMy, SIKIIO HAMpyTy 3MEHITUTH 110 2 B?

29.3(B) Ilix yac mpoxoKeHHs Yepe3 MOMepeyHHi mepepi3 MPOBiIIHUKA 3apsay
30 Kn 3a 1 xB enekTpuuHe moje BHKOHanO poboty 120 JIx. BuznHauuTtu omip

MIPOBIIHMKA.

30. Oaer ta €Bred BiABiAYWOTH (i3MYHHII TypTOK y mKOJi. YacTo Ha
3aHATTAX BOHM BHUIOTOBJSAIOTH Pi3Hi (Qi3HMYHI npuaagu cBoiMu pykamu. Tak,
NPUIIOBIIN, HA 4YeproBe 3aHATTS BOHM OTPUMAJIM 3aBJAAHHSA: BUIOTOBUTH
peocTaT 3 BeJJMUKHM OonopoM. Ouier AJisi BUTOTOBJICHHSI peocTaTry 00paB MigHUH
ApiT, 2 €BreH — HIXPOMOBHIH.

30.1(C) XTo 3 xy01I1iB 3p00uB NMpaBuiIbHUN BHOIp? Yomy?

30.2(1) Peocrat, BUTOTOBJICHHH 3 HIKEJIIHOBOTO JAPOTY JOBKHHOIO 5 M, IO Ma€
TJIONIy MOMEepedHOro mepepisy 1 Mm°. BH3HAYMTH HAmpyry Ha peocTaTi 3a CHIH
ctpymy B 1,2 A?

30.3(B) Ilix wac maGopaTopHOi POOOTH Y4YHI HAMaraJiMcs BHU3HAYUTH OIIIp
AIIOMIHIEBOTO JPOTY, 3HAIOUM JIMILE HOro macy, sika ctaHoBuia 0,5 Kr Ta 1oty

nonepeuHoro nepepizy — 0,1 MM, SIke 3HaUCHHS OMOpYy BOHU OTPUMAIIH?
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Po3zain II. EnexTpuuni seuma. EjnekTpudynuii ctpym

Yactuua 11

IpuxJiaau po3B’A3yBaHHA 32124

31. B TexHiYHOMY NACHOPTi eJeKTPOYAHHHKA BKA3aHO MAaKCUMAJIbHHUI
00’em BoaM, sikuii Mo:kHa Harpith — 1,8 . Cuia crpymy, sika CIOKHBAETHCS

yaiiHuKoOM — 7,5 A, a Hanpyra B mepe:xi — 220 B.

31.1 (IT) Ska nist €MEKTPUYHOTO CTPYMY BUKOPUCTOBYETHCS B YaWHUKY ?

Bionoeios: mennosa.

31.2 (C) flka KiTBKICTh TEIUIOTH MOTpiOHA [JIs HArpiBaHHS MaKCHMAaJIbHOTO

006’emy Boau Bija 15°C 10 KumiHHS?

ano: Po3zé’a3anna
V=1,8 1 =1,810 %’ Ckopucmaemocv opmynorwo 0nsa  po3paxyHKy
ty=15°C KiIbKOCMi  meniomu, HeoOXiOHOi 051 HACPIBAHHS
t,=100°C 600U
p=100k2/m> Q=cmAt. Macy 3uaiidemo 3a gpopmynoro:
c=4200 [[owc/ke°C m=pV, a At=t,-t;
Q-? 3anuwemo 6upaz 015 pPO3PAXYHKY KIIbKOCH

mennomu: Q=cmAt=cpV(t,-1,)
3pobumo po3paxyHok HAUMEH)BAHb!

Toic-xe-m®-°

[0]= 22 . K2 3 (ec—oC) = € _ e

ke°C k2-m®-°C

Bukxonaemo uucnosi obpaxynku:
Q=4200-1000-1,8-10°(100-15)=642600 ()
Ananiz  pesynomamis.  Qoepocane  3HAUEHHS.

WYKAHOI 8eIUYUHU € NPABOONOOIOHUM.

Bionogiov: Q=642600 /.
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31.3(C) Yomy KiIBKIiCTh TEIUIOTH, BUTpAUYCHA HA HArpiBaHHS BOJM, MEHIIA 3a
pOOOTY €IEKTPUUHOTO CTPYMY?

Bionoeiov: cnocmepicaromobcs menniogi empamu, maki 5K HACPIBAHHA CAMO20

YyauHuKa ma iu.
31.4(1) Axy poOOTy BUKOHAE CICKTPUIHUN CTPYM JJIsI HarpiBaHHS BOJHM, SKIIO
CJIEKTPOYAHHUK aBTOMAaTUYHO BIAKITIOYAETHCS Yepe3 8 XBUIMH poOOTH?

ano: Poze’sazannsn:

I=75A Ckopucmyemoco ¢hopmynoiwo 05l po3paxyHKy poobomu
U=220 B eNeKMPUYHO20 CIPYM).

t=8x6 = 480 c A=I-U-t.

A-? 3pobumo po3paxyHox HAUMEHYBAHb:

[A]=A-B-c=/]xc

Buxonaemo uucnosi obpaxyHku:

A=7,5-220-480=792000 (Torc)

Bionogiov: A=792000 [

31.5 (B) 3naiitu KK/l e1exTpouaiiHuka.

Po3zeé’sazanna:

o6 3naumu KK/ enexmpouatinuka nompiOHO KOPUCHY eHepeilo, Wo
BUMPAYEHA HA HAZPIGAHHA 600U, NOOIIUMU HA pOOOMY, BUKOHAH)Y eNeKMPUYHUM

cmpymom. CKOpUCmaemocb OGHUMU NONEPEeOHIX NYHKMIG.

Q
- 2.100%
A

642600

n= .100% = 81%
792000

Bionoegios: n =81%

32. Sxuii 3 ejeKTpoNpWIaaiB y Bamiid KBapTUpi HalBaKIUBimIMiA?

EnexrponaMmouka, eJ1eKTPOILUINTA, eJieKTPpoKkaMiH? 3BicHO Hi. Bci Ha3BaHi i He
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HA3BaHi HAMHM NPWIaAH MOraM O mpamwBatu i 0e3 HbOro, aje 06e3 HasiBHOCTI
IbOr0 NMPWIaAy, eJIeKTPHYHY €Heprilo BaM NpocTo He miakao4ars. Lle, 3BicHo, -
eJIEKTPOJTIYHIbHUK.

EnexrpuyHa eHepris nmoTpioOHa BCiM HalIUM NPHJIAJAAM, OTXKE XTOCh MA€ i
BUpPOOsiTH. MH, 3a3BHYAN, | HE AYMA€EMO NPO Te, 3 AKOI CHJIOK NAJA€E BOAA 3
rpedjii Ha TiAPOEJEKTPOCTAHIIAX, CKUIBKH CHAJKETHCH HA TEIUIOCTAHILISIX
BYTiJLIA | HAQTH. A pa3 € 3aTpaTH, TO iX NOTPiOHO migpaxoByBaTu. Llumu nocurn
CKJIAITHMMHU ONePAliaMU 3aMAKOTHCH IHAKEHepH, OyXrajJTrepu il eKOHOMICTH, AKI
OUIHIOIOTH BapTICTh €JIEKTPOCHEprii. A HACJHIAKM HiAPaXyHKIB (a Moke M
HALLIOTO0 MApPHOTPATCTBA) MM IIOMIicALS 0AYMMO HA KBUTAHLIAX MPO OIJIATY
€JIEKTPOEHePril, pe3yJbTAaTH BUKOPHUCTAHHSA SIKOI 1a€ HAM €JIEKTPOJIiYMIbHUK.
BuxkopucTaHy eJIeKTPOCHEPrilo eJeKTPONiYHJIbHUK noaa€e HaMm B KBrroa. Toux,
CJIEKTPOJIYMIIbHUK — MPHJIAJ, BAXKJIMBICTD AKOI0 BasKKO 3allePEeYnTH.

32.1(IT) flka omuHUIA POOOTH EJIEKTPUYHOTO CTPYMY BHUKOPHUCTOBYETHCS Y
eJNIEKTPOJIYMIbHUKAX? Bupasits ii y JKOyIIAX.

Bionoegiow: 1 kBt 200 = 1000 Bt - 3600 ¢ = 3600000 [

32.2(C) Sk moxHa 320118/ PKyBaTH BUKOPHUCTAHY €IEKTPOCHEPTI0, a BiIITOBITHO
1 Tpormi?

Bionoegios: w06 3aowaoumu suxopucmamy emepeiro, a 8i0N0GIOHO 1 2pouli,
nompioHO  36UYAUHI  JIAMHOYKU  3aMIHUMU  HA  eHepeo3bepicaroui,  He
nepeeanmanicy8amu Xoa100UNbHUK, 3MEHWumuy yac pobomu ootinepa, menegisopa ma
IH.

32.3(J) ki BuTpatH eNeKTpOeHeprii 3a A00y y KBapTUpl KOJU MPaLIOE
XOJIOMWJIHUK TOTYXHICTIO 165 BT mocrtiiino, a Goittep motyxHicTio 1000 Bt 1
TeneBizop moTyxkHicTio 150 Bt 3 roamnu Ha 100y, Ta 3 3BUYANHI JIAMIIOYKH
notyxHictio 100 Bt 4 ronunu BBeuepi Ta 1 roauHy BpaHIi. 3amuIliTh KiHIIEBE

3HAQYEHHS Y JKOYIISIX.
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ano:
=24 200
P,=540 Bt
P;=1000 Bt
P,=150 Bt
7,.=24 200
T5=T,,=3 200
N=3
P,;=100 Bt

7,=5 200

A-?

Po3zeé’szanna

Pobomy cmpymy susnauaemo 3a gpopmynorwo A=Pt

P- nomysicnicms npunaoy.

T — yac pobomu npunaoy.

3acanvre 3HaueHHs CRoiCUMOI eHepeii O0pPIGHIOE CyMI eHepeil,
CHONCUUX KOHCHUM NPUTAOOM.

3Hatidemo supasu 015 po3PAxyHKY ULYKAHUX 6ETUUUH.

A=Pyt,y As=Ps1t5, Ap=Pytn A =NP, T,

A=A, tA; +A,, +A4,

[4]=Bt-200;,

A,=540 -24 =12960 ( Bt-200);

Az=1000 -3 =3000 (BT-200),

A,=150 -3 =450 (B1:200)

A,=3-100 -5 =1500 ( Bt-200)
A=(12960+3000+450+1500)=17910(Bt-200)=64476000 (/xc)

Bionogion: A=64476000 []oic

32.4 (B) Ckinpku mOTpiOHO 3aIUIATUTH 32 BUKOPUCTaHY EHEPTiI0 3a MICSIIb,

akuio tapud (tooto Bapticth 1 kBT rox) 71,4 xon/kBT-roa.

ano: Po36’azanns
Nyie =30 lllo6 obpaxysamu cymy eumpam HOMPIOHO
T=71,4 xon/xBteo0 8paxysamu 3a2aivHull 4ac pobomu npuiaodis 3a Micsyb
S-? ma mapugh. 3aeanvui sumpamu enepeii 3a 000y bepemo

Y NOnepeoHbOMY NYHKML.
S=A006y 'Ndm'e T
Pobomy  cmpymy,  mobmo  suxopucmauy

elekmpoenepaiio, kpawe supazumu y kBteoo

A=17910 Bteoo=17,91 xBteoo
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[S]= kBte00xon/ kBreoo=xon
S=17,91-30-71,4 =38363,22 (xon) ~383,6 (2pH)
Ananiz pesyromamis. 3 ypaxyeamHaM CYHACHUX

mapughie oane 3HaYeHHsL € NPABOONOOIOHUM.

Bionoeiow: 383,6 epn

33. Eaexrpuuna kactpyiasa mnory:xkdictio 1000 Bt i ejgexkrpouaiinuk
nory:xHicTio S00 Br mix’eqnani B mepe:xy. Boga B HMX 3aKuUIijIa OJHOYACHO
yepe3 10 xB.

33.1 (C) Sxuit Bua 3’ €AHAHHS CIIOKHUBaYiB BUKOPUCTOBYIOTH Y KBapTHpax?

Bionoeiow: napanenvne

33.2.(B) VYsBimo, 110 €IEKTPOYaWHUK 1 KaCTPYyJIO MiJ €IHAIU MociigoBHo. Ha
CKUIbKHM XBHJIMH 1 B YOMY 3aKUTIUTH Mi3HIIIE Boja?

Hano: Po3é’a3annsa
Px=1000 Bt B oawniii 3a0aui nompiono 3natimu pizHuylo 6 Yaci 3aKunanHs npu
Py=500 Bt NOCNI00BHOMY 3 €OHAHHI Kacmpyi i YAUHUKA.

t=t,=t=10x¢ s po38’sa3aHHsA CKOPpUCMAEMOC POPMYIOI0 HOMYAHCHOCI, CUNU

ATpoe=? CMpPYMY, 3aKOHAMU NOCIIO08HO20 | NAPANENbHO20 3 €OHAHHA. T-4ac

pobomu npunadie npu NOCai008HOMY 3 €OHAHHI.

3Hatidemo cnie8iOHOWEHHS MIdIC ONOPAMUL:

U? U?
P = R P, = ‘R "Pu napanensiomy 3 ‘eonanni U=const
U 2
P R R, R P 1000 Br
= > = —— = == 2
P, U° R R P, 500 Br
R

R,=2R_abo R = F;“
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U

IIpu nocnioosnomy 3’eonanni 1,,., = ———
R, + R,

s kacmpyni npu napanenvHoMy 3 €OHAHHI:

U
K,nap R_
U
nocn __ th + RK _ URK _ RK _1
N g (R,+R)U 2R +R 3
R

Omoice, npu NOCAI008HOMY 3 EOHAHHI CMPYM 8 Kacmpyi 3MeHuuecs y 3 pasu.
: L . 2_
Tlomyoicnicmo npamo nponopyivuna I°. Tomy nomyaxcnicms smenuwunacy y 3°=9
pasis. Yac naepisanusn 0o xuninus 30inbuusecsa y 9 pasis: t,=10 x6°9=90 x¢

Jlna uatnuka:

U P
y,nap -5 RK = -
1 Rq J 2
U U w
y,nocn - R -
R+R g, : 3R,

u
R, 3UR 3
= 4= e e 1
| U R 2 pa)
3R,

u,nap

u,noci

Cuna cmpymy 6 uaunuxy 3meHwunace 68 1,5 paza. Omowxce, nomyoscHicmo
3MEeHWUNAcs y 1,5% pasis, mobmo, vy 2,25 pas. Bionogiono, uac nacpieanns waiHuxa
30inbuumoca y 2,25 paszie: 1,=10 x6°2,25=22.5 x6

s nazpisanus kapmyii npu nOCi008HOMY 3 €OHaHHI nompioHo 90 xeunun, o

yannuka — 22,5 xe: At=90xe6-22,5x6=67,5xs.
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Bionoegios: na 67,5 xeunun nisniuie 3aKunums 800a 8 KACMpyii.
34. 'Y mwnapoai rosopsatb: «Ilokum rpiMm He BIapUTb — 4YOJOBIK He
NnepexpecTUTHLCH». A KU Ke rpiM 0e3 OuckaBku?
IIpokomueécsi epim 3 pozkomom,
I'paroms 6auckasox wabni
llaxue mopem i 030HOM

Bio npumuxnoi 3emi.

M. Puabchkuit

IIix 4yac pyxy crpyMeHiB mNoBiTps
BHACJIIOK TepPTsl BiI0YBa€THCA PO3MOALI
CJICKTPUYHHUX 3apsAAiB I HATPOMA:KeHHS IX
Yy XxMapax T1a noBepxsi 3emuri. J/locArayBmm

BEeJIMKMX 3HA4YeHb, Wi 3apsaM 30aTHIi

NpooOMTH MOBITPA, IO MW CIHPUYUHSE
riravTchki ickpu — OauckaBku. Hampyra mick xmapamm, xmapamu i 3emuiero
CAra€ 3HAYeHb, AKi BUMIPIOIOTbHCS COTHAMM MiJIbIIOHIB BOJIbT.

3rigfHO YHCJIEeHHMX AOCJI:KeHb HAampyra Mik xmapamm i 3emJero mig 4gac
oauckaBkn  csarae  1:10° B. IDpu6amsno 65% Beix  GuMCKaBOK, Ki
CIoCTepirajuch B HALIIM KpaiHi, MalTh HalOLIbIy cuiy crpymy 10 000 A, ase
inkosm OyBae i 230 000 A. /loBkuHAa OJMCKABKH MOKe CTAHOBUTH JAECATKH
kisziomerpiB. Kanan OuguckaBkH, 4Yepe3 fIKMH NPOXOAMTH CTPYM, CHJIBHO
HAIPiBA€THCH, SICKPABO CBiTHTH. Pi3Kko 3pocTrae Temmeparypa, THCK HOBITpH,
NOTIiM NMOBITPHA PO3MIMPIOETHCH, BiA0YBA€THCHA HeHaYe BUOYX pO3MEYeHHUX rasis.
Ile Mu 4yemo K rpim.

34. 1(IT) fxi nii eneKTpUIHOTO CTPYMY CIIOCTEPITarOThCS T 9ac OIMCKABKU?

Bionogiov: mennosa, ceéimnosa.

34.2(C) Sxi npucTpoi BUKOPHUCTOBYIOTH y OYIIBISIX [JI1 3aXUCTY BiJ
OnucKaBKu?

Bionoegios: cpomosiosio.
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34.3(d) bnmuckaBka — e eIeKTpUYHUM po3psa B raszi. Jlo sSkoro Tumy BiH

HAJIEKUATH?

a) TJII0YMH;

0) KOpPOHHUIA;

B) iCKpoBHii; r) IyroBMi

Bionoegios: 8)

344(B) Yomy pgopiBHIOE BapTICTh OfHi€l OnmuckaBku mpu  Tapudi
0,714 rpr/kBrroz, AKII0 TpUBaIicTs yaapy 1 Mc mpu Hampysi 10° kB Ta cui ctpymy
18 KA.

aHo:

T7=0,714 epn/xkBt1-200
t=1 mc =0,001 c
U=10"kB=1-10°B
=18 k4 = 1810° 4

Po3zeé’sazanna

IlompibHno 3natimu enepeito, AKa BUOLIAEMbCSL NiO

yac yoapy, a nomim 0opaxysamu 6apmicme. .

Jlns

S-7?

Bionoegiov: S=357 2pH.

DO3DAXyHKy — eHepeii  CKOpUCMAEMOCh
dopmynoio pobomu erekmpuuHo20 cmpymy
A=I'U+t; S=AT
[A]=A-B-c=Ixc

A=18-10°-1-10°0,001 =18-10°% (/o)

Bupazumo ompumane snauenns y kBt-200

18-10° /o 23600000 kBt 200/[o1c=500 kBt*200
[S/=kBt:200 2pn/kBt-200=2pn

S=500-0,714=357 (epn)
Ananiz pezyromamis. Ompumane 3HaueHHs enepeii
nio uac OAUCKABKU Oydce 6enuxe, 8i0N0BIOHO U CyMd
epoweti  geauxa. Omorce,

ompumaHe SHAYE€HHA

npasoonooioxe.
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35. Jlasi ocBiT/ieHHs NMOOYTOBHX NpPHUMillleHb BHKOPHCTOBYHTH JaMIIH
PO3:KapIOBaHHS, Y AKUX TiIbKH 3-5% ige Ha oCBiT/IeHHS, pemiTa — TEIJIOBI
BTpaTu. BijJbll omamIMBiIMMU € JIIOMiHECHEHTHI JIaMIIH, ajie BOHU He €
0e3nmeYyHMMH AJs1 JOBKULIA (Y K0JI0I MICTUTbCH PTYTh, apH KOl HeOe3me4Hi
IJISL JKABOI NPUPOAM Ta OpraHizamy JoauHu). OmagHUMH Ta €KOJOTIYHO
0e3neYHUMM JKepesiaMu CBITJIa € CBITJI0I0AH.

3a 0IHAKOBOIO CBITJIOBOI0 NOTOKY CBITJIOAIOAHI JIAMIIH CHOKUBAKOTH
MEHIlle eHeprii, Hi’K JaMIU PO3KAPIOBAHHA TAa JIIOMIHECHEHTHI JaMIIH.
OaHakoBHH CBITJIOBHHM MNOTIK MOKe 3a0e3leYuTH JaMIa Po3KAPIOBAHHSA
nory:xHictio 40 Br, jqoMiHecueHTHa JamMna noryxkHictio 9 Br, cBitiiogionHa
JamMna mnoryxHictio 4,5 Br. I3 JioMiHecueHTHMMH JiaMIlaMHM NOTPiOHO
NOBOAUTHCH 00€ePEKHO, IX MOTPIOHO NPABUJIBHO YTHJII3YBaTH.

CBiT/I0i0AM BHKOPHCTOBYIOTH VISl OCBITJICHHSI NPHUMIillleHb TAa BYJIHIb,
NJIA MiACBIYYBAHHSI €KPAaHIB TeJeBIi30piB, B aBTOMOOLIbHHX (apax Ta 1K
IHIUKATOPH, MJIA OCBITJICHHSI My3eiB I papUTeTIB, OCKIJIBKH CHEKTP JIaMIIU He
MiCTUTh YyJabTpaioseToBoi CKJIag0BOi. JlaMnm He CTaHOBJIATH 3arpo3u
JOBKIJLIIIO.

35.1 (IT) V rpyani 2015 poxy Ha 21 koH]EpeHIlii CTOPIH PaMKOBOi KOHBEHIIIT
OOH 3i 3minu kiimaTy Oyja mpuiiHATa MDKHapojHa yroaa — [lapusbkuii gOTOBIp,
AKUM 3000B’513y€ CKOPOUYBATH BUKUAN MAPHUKOBUX rasiB. Jlo 10roBopy I0Iydriincs
55 xpain cBity. Uu € cepen Hux Ykpaina?

Bionoegios: mak

35.2 (C) Yu moxHa JIFOMIHECIICHTHI JIaMIIM BUKHUJATH Y CMITHUK? Biamosinb
OOIpyHTYWTE.

Bionoeiov: ne wmoorxcna. Jlamnu 3anoemeni napamu pmymi, AKi  npu
NOWKOOICEHHT BULLOYMb HA306HI, A Ye Oyice Hebe3neuHO 0/ HCUBUX OP2aAHIZMIE.

35.3 () fxi nmammu Kpalie BUKOPUCTATH JJIsi OCBITJICHHSI PO3CajH, a SKi JIs
30py?

Bionoegiow: ons pozcaou — nominecyenmui, 0Jisi 30py — C8IMA00I00HI.
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35 .4 (B) ko BBaxkatu, 110 B CEpEAHBOMY JlamIa Mpaioe OJu3bKo 4 roj Ha

100y, BU3HAUTE BTPATH €HEprii 3a 100y KOXKHOI JIaMITH, BapTiCTh CHOXKUTOI €HEeprii,

npu Tapudi 71,4 xon/kBrroa. 3poOiTh BHUCHOBOK, $IKI 3K JIaMIIM JOIUIbHIIIE

KyIyBaTH.
ano: Po3é’azanns
P,=40 Bt Ckopucmyemocs ¢hopmynor pobomu cmpymy:
P,=9 Bt A=P-t
P;=4,5Br 3uaiidemo eupasu Ona  PO3PAXYHKY ULYKAHUX
t=4 200 BenUYUH
T=71,4 xon/xBteo0 A1=Py-t; Ay=P,-t; A3=P3 1
Aq, Ay, A3 -? [4]=B1" 200
S1, Sy, S3-? A, =40 - 4= 160 (Bt-200)

A, =9 - 4= 36 (Bt200)

A3=4,5-4=18 (Bt200)

Bapmicmv cnoorcumoi  enepeii  euznauaemo 3a
gopmynorw S=A-T, [S]|=xBt-200* konlkBt-200

Bumpaueny enepeito supasumo y kBt-200:

A, =160 Bt200= 0,16 k Bt"200

A, = 36 B1:200=0,036 k BT1*200

Az =18 B1:200=0,018 k B1-200

S1=A;T; S;=AxT; S3=AsT

$,=0,16 -71,4 =11,424(xon)

S,=0,036 -71,4 =2,57 (xon)

S;=0,018 71,4 =1,29 (xon)

Ananiz  pezynomamie.  CeimnoodioOui  1amnu

sUMPAYAOmMs MeHule eHepeii, 8IONosioHo I oniama

MEHUA.

Bionoeion: A1=160 Bt-200; 4,=36 Bt-200; A3=18 Bt200; S1=11,424 Kon,

S,=2,57 kon; S3=1,29 xon; ceimno0iooHi.
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3amadvi 17151 CaMOCTIIHOT0 PO3B’SI3aHHA

36. Jlsis1 moagpiOHeHHN MPOAYKTiB, PO3KOJIIOBAHHS JILOAY,
3MilIyBaHHS Pi3HOMAHITHUX IHIPei€HTIB,
NPUrOTYBAHHS KOKTE/1iB BUKOPUCTOBYIOTh HACTIILHUM
0J1eHIep, TEXHIYHI JaHi IKOr0:

Hanpyra skuBjienns: 220-240 B;

MakcumanbHa noryxkHictb: 300 Br;

Yac poOorum: 3 XBWIMHHM Po00OTH (2 XBHJIMHU
nepepsa)

IIpucTpiii BUKOPUCTOBYETHCHA B NPHUMILLICHHAX, Yallla NPHUCTPOIO0 Mix 4ac
po0oTH Ma€ OyTH 3aKpHUTA, He J03BOJISIETHCS ONMYCKATH PYKHM YM iHIII mpeaMeTH,
JJIsi YHMKHEHHSI YPaKeHHsl CTPYMOM, 3aropaHHsi; OJieHAep He 3aHYPIOKThb Yy
BOAY 4M iHIII pigmHu. YacTuHM, AKi 3HIMAKTBLCA MicJs pPo0OTH NMPOMHUBAKTH
TEIJIOK) BOJOK 3 M’SIKMM MHIOYHM 3aC000M, MPOCYIIYIOTb, a KOPIYC
NPOTHPAIOTH M’AKOK BOJIOT0K) TKAHMHOI).

36.1(IT) Yu BimmoBigae HampyTa y Balliid MEpeKi TEXHIYHUM BUMOTaMm?

36.2(C) Ilicns BiKUMaHHS HACTIILHUM OJICHIEPOM MaJMHOBOTO COKY, Ha HOTO
KOpIycl 3aMIIAINCh Kparuii Big Manusau. [lo6 fioro nomutn Mama:

a) 3aHypHJIa KOPILYC y rapsiyy MHJIbHY BOJY;

0) momicTuia KopIyc OeHaepa y nocyIOMUIHY MallliHY;

B) IIpOTEpJIa KOPIYC M’ SIKOIO BOJIOIOI0 TKAHUHOIO.

36.3(1) Ha siky cuity ctpymy po3paxoBaHuii OneHuaep?

37. Ilo6 mpuroryBaTu co0i 4yail, MuKo/Jia BUKOPUCTAB eJIEKTPOYAliHUK.
Kosmn vaiiHuk 3akumiB, XJIOMYUK, BUHMAaw4d BWIKY 3 PO3eTKH BiI4yB, IO
BHJIKA I po3eTKa HArpuUIKCH.

37.1(C) Yomy Harpinucs BUiKa i po3eTka?
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37.2(J1) o cTaneThCs, AKIO Yepe3 MOTIPIIEHHS KOHTAKTY MK IITETICEIBHOIO
BUJIKOIO 1 pO3€TKOIO BiIOYAETHCS BUALICHHS BEJIUKOI KITBKOCTI Teria?

37.3(B) Hanpyra, mnpukiaieHa a0 €JIeKTpOYaHHKA, 4Yepe3 MOTIPIICHHS
KOHTAaKTy MDK PO3€TKOIO 1 IITENCEeNIbHOI0 BHIIKOIO 3MiHmiacs Big 220 mo 180 B. ¥V
CKUIBKHA pa3iB 3MEHINWJIACh KUIBKICTh TEIIa, IO BUILIAETHCS y YaMHUKY, SKIIO

3MIHOIO ONOPY YallHUKA B pe3yibTaTi HarpiBaHHs 3HEXTYBATH.

38. Ilpodecop ¢izukn IlerepOyp3bkoi MeauKO-XipypriuHoi akajaemii
B.B. IllerpoB y 1802 y3siB ABiI JAepeBHI BYIVIMHH, NPHEAHAB IX A0 NOTYKHOI
O0arapei rajbBaHIYHHUX e€JIEMEHTIB, 3’€IHAB IX MIXK C00010, a MOTIM MOYaB
po3cyBaTH: y MiCUi CTHKAHHSI BYIJIMH BHUHMKAB BEJHUKHI ONIP, OCKIJIBKH He
OyJi0 ineajbHOro koHTaxkry. Ilix yac mpoxomxeHHs CTPyMy B Miclli KOHTAKTY
KiHIIi BYIVIMH PO3:KApPIOBAJINCh, TOAI fIK caMi BYIVIMHM He HArpiBajmuch, 00
TeIVIONPOBiAHICTh Byrijuigs Magaa. Kouam crepkHi po3cyBajau, Big0yBaJjach
TepMiYHA  IOHi3amids  ra3oBOoro MPOMIKKY, $IKa  CYNPOBOIKYBAJIACH
BUIIPOMIHIOBAHHSIM  €JIEKTPOHIB  JyXe HArpiTuM TLIOM — KaTOJ0M.
HaiirapsuimuuMm wmicueM € 3arjJuMOMHA, SIKAa YTBOPMJIACH HAa IO3UTHBHOMY
eJIEKTPOAi BHACJIIIOK OoMOapayBaHHsA MHoro ejekrpoHamu. Temmepartypa
KpaTrepa npu HopMaJbHOMY aTMocepHoMy THCKY Aocsrae 4000°C.

38.1(IT) [Ipo sikmii po3psn 1€ MOBa B TaHOMY TEKCT1?

38.2(C) Sxi ymoBu HEOOXIiHI I IPOTIKAHHS JAHOTO PO3PSTy?

38.3(1) ke sBuie 06’ennye gani pororpadii?

B.B. Ilempos €.0. IlamoHn b.€. Ilamon
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39. Ipa Bupimmwia npudépaTm y KBapTHPi, BKJIYUBIIM MHJI0COC
norty:xHicTio 2000 Bt. B 1eif yac 6aTbk0 IMBUBCS TeJeBi3op mory:kHicTio 150
Bt, npanroBas 0oisiep norysxkHictio 1000 B, xos10auabHuK noryxHictio 540 Br,
MaMa [pacyBajia MNpackow mnotyxHictio 600 Br, ropisim aBi JgaMnoukm
nory:xHicTio 100 Br. Panirom Bei mpuiiaam nepectanu npamBaTH.

39.1(IT1) Yomy Tak Tpanuiocs?

39.2(C) 3amoOiXKHUKH B pasi MEPEBUIICHHS JOMYyCTUMOTO 3HAYEHHS CHJIH
CTPYMY ISl [bOTO KOJIA:

a) 3MEHIIYIOTh CUJTy CTPYMY B KOJIi;

0) 30UIBIIYIOTH HAIPYTy B MEPEXKI;

B) PO3MHUKAIOTh EJIEKTPUYHE KOJIO.

39.3(J) UYn moxHa Oyjs0 BMHKATH BCi Il TPWJIATU OJHOYACHO, SKIIO Ha
€JIEKTPOJIIYMIIBHUKY BKazaHo 220 B, 20 A?

40. Hapgiiika 3anpocusa Haraaky B rocri. [logpyra, KynuBuiu ne4ymBo y
MarasmHi, 3aTesiepoHyBaJjia, o Bke Bupymae 10 Hagiiiku. Hanilika yBiMkHy 12
CJICKTPOYAHHUK.

40.1(IT) SIka mist €IEKTPUYHOTO CTPYMY BUKOPUCTOBYETHCS B €IICKTPOYANHUKY ?

A) ximivHa; b) marnitHa;

B) temiosa; I') dizionoriuna.
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40.2(C) Iotyxnictp yaitnuka 0,6 kBT. Bupasits nane 3nauenns y CI.
40.3() Yu Bcturae Hamiiika 3aKkum’sTUTH JIITPOBUH YalHUK 3 BOJOIO 3a
temriepatypu 20°C, sSKIO MOTY>KHICTh YaitHuka 0,6xBT, a yac pyxy Bij Marasusy 10

kBaptupu Haniiiku SxB?

41. Brnuckasuys baucne 6 2onax,
3azypkoue epim, 5K 38ip.
Comus noscie uwep8oHux

Ynaoe i3 neba 6 osip.

Tak roBopurh MNP0 MNOTYKHUH TNPUPOIHIN
ickpoBmii po3psaia Anapiii Manumko y Bipmi «bianckaBuns 0J1MCHE B TOHAX.

banckaBka HalllIblIe Bpaxkae BHCOKI CIIOPyAH, JAepeBa, TOOTO Micus, e
TOBIIMHA MOBITPAHOI0 MPOMIkKKY Mi’K IPO30BOI0 XMAPOK i HA3eMHUM 00’ €KTOM
HaliMeHlIa. binckaBka nNpoXoauTh B MiCUAIX 3 HallMeHIIMM onopoM (0eperu pik
Ta IHIUX BoAoWmMI). SIKII0 OJIMCKABKA BJIy4Ya€ B JIIOAUHY Y4 TBAPUHY, TO B
OiibmiocTi BUMAAKIB wHeil ymap cMeprejabHuii. Tomy 3HAXOAYHCHh 1032
OyAMHKOM IPHU HAOJMKEHHi I'PO3M MOTPiOHO MOKMHYTH HeOe3MeUyHi Micusi: ropH
i BepmInHU naropoiB, BiIKPUTi piBHNHHA, Oeperu BOAOMMMIN; CTOBIIU, IOOAMHOKI
aepesa.

41.1(I0) IIpo sxi npupoAHi IBULIA TOBOPUTH MOET?

41.2(C) Yomy BBaxkaeMO CHpaBeIMBUM TNpucHiB’s «biauckaBka 0’€ y BUCOKI
nepeBa»?

41.3(X) o moTpioHO 3poduTH IleTpuky, AKOTO 3acTajna rpo3a cepea moJs, 1moo
3aXHUCTUTHUCA BiJl OJIMCKABKU?

a) MIHATUCH HA TTOBHUMN 3pICT Ta OIrTH;

0) mpucicTd mija maropOom, SKIIO BiH €, a00 MPOCTO MPHUCICTH 1 MEepeyYeKaTu
Iposy;

B) 3HAWTH OJIMHOKE JIEPEBO Ta 3aXOBATUCH 1] HUM.
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9 kjaac

Po3aia I. MarniTHi asumnia

Ipuxaaam po3B’A3yBaHHA 32124

1. «Iiobnauuit Kaminpy — TaKy NOCTUYHY HA3BY JAJM KUTALI 3BUYAHHOMY
NPUPOAHOMY MarHity. JIo0asunii KaMiHb (THLY-IIH) — TOBOPATH KUTAHII, —
NPUTATYE 321130 SK JI00/15192 MATH IPUTOPTAE CBOIX AiTEH.

Cuny wmi€i «i1000Bi» y NPUPOAHIX MArHITIB ONMCYBAJH KUIbKa CTOJITH
TOMYy (ppaHIy3H, rpeKku. BUABIIOCH, 110 TAa CHJIA HE3HAYHA NMOPIBHAHO 3 CHJIOI0
NPUTATAaHHA MArHiTiB, CTBOPeHUX JIOAUHOKW. 1269 poky 3'aBuBcs TBip Ilerpa
Ileperpina «KHura mpo mardir», e BiH NMHCaB NP0 4YHCJIeHHI (pakTH ABHMINA
MarHeTU3My: y MArHiTa € JBa MOJIKCH, fIKi BYCHHH HAa3BaB MiBHIYHHM Ta
NiBJACHHUM; HEMOXKJUBO  BilOKPEeMHMTH MOJIOCH OJAUH BiI  OJHOIO
po3iamyBanHaM. Ileperpin 3ragaB I mpo aBa BHAM B3a€MOAIl MOJIOCIB —
NPUTATAHHSA TA BiIIITOBXYBAHHS.

CyuacHi MarHiTi 31aTHi MiZHIMATH BeJiM4Ye3HI IJIMOM 3a/1i3a, i TOHHH.
Taki MarHiT HA3UBAKTH «EJIEKTPOMATHITAMID.

IIpore, He MOTPiOHO AyMaTH, 10 MATHITH NPUTATYIOTH JIMIIE 3aJi30.
MeTtaan: ko0ajabT, HikeJb, Mapratenb, MJIATHHA, 30J10TO, CPi0JI0, aJTIOMiHil — B
MEeHIIii Mipi NPUTATYIOTHCA MarHiToM. CydyacHa HayKa 0BeJia BIIMB MArHITIB
HA JesIKi PIAMHM Ta ra3u.

Hama nianera 3eMisi — TeK € BeJM4YE3HHUM MNPHPOIHIM MATHITOM.
IcTropyyHo ogHMM i3 mepIIMX 3aCTOCYBaHb MArHITY Oy/JM MArHiTHI KOMIIACH,
CTPIJIKM AKMX YKa3yBaJd HANPSMOK A0 MAarHiTHMX noJirociB 3emui. Bizomo, mo
y 12-13 crosiTTi MarHiTHi KOMIACH BKe BHKOPHCTOBYBAJMCS B HaBirauii B
€sponi, y Kurtai Ta iHIux Kpainax cBiTy.

1.1(C) fIx B3aeMOIIIOTH MiX COOOIO IMOJFOCH MarHiTiB?
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Bionoegiov: oonotimenni nontocu MacHimis 8i0WMmMoBXyIomscs, a Pi3HOUMEHHI —
NPUMACYIOMbCA.

1.2(J1) Ha sxuit MarHiTHU#N mojtoc 3eMyli BKa3ye MIBHIYHUNA TMOJIOC MarHiTHOT
CTPLIKK Kommaca?

Bionoegiows: nigniunuili nonroc MacHimHoi CMpIIKU KOMINACA 8KA3VE HA NIGOeHHUL
MacHimuuy noaoc 3emii.

1.3(B) fxi 0co6aMBOCTI MarHiTHOTO TOJIST 3eMITi?

Bionoegiov: macnimni nontocu 3emni He cnienadarome 3 ICHIUHHUMU
eeozpapiunumu noaocamu — nieHiYHUM ma niedenHum. Tomy HamacHiuena cmpinka
KOMNAcCy MOYHO BKA3YE HANPAGIEHHS HA MASHIMHULU NOJIOC, d HANPABIeHHs HA

2eoepaghiunuil nooc — auue nPUOIUIHO.

2. Ons cuaisia y cagy Ta BHIIHMBAJA CePBETKY ISl CBO€I MOAPYIH.
BunaakoBo BOHA BUIIYCTWIA 3 PYK TOJIKY.

1.1(C) Yu Bonomi€ 3ami3Ha Tojika MarHiTHUMH BJIACTUBOCTSIMU?

Bionogios: Tax. 3anizo 3a ceoimu masHimHUMU 81ACMUBOCMAMU 8IOHOCUMbCS
00 (hepomacHemuxia, sKi WBUOKO HAMASHIYYIOMbCA )Y 308HIUHLOMY MACHIMHOMY
noJi.

1.2(J1) Axum cnocoboM MOKHA HAMArHITUTH TOJIKY?

Bionoegiov: /{na ybo2o oocmamubo Kilbka 0eciamKié pazié nomepmu 20Ky 00
MazHim abo nocmyKamu no 201yi MOJIOMKOM.

1.3(B) Ilopaapte nns Oni ciociO K BIJHANTH TOJNKY Y TpaBi.

Bionoegiov: Oni nompiben nocmitinuil macnim abo enekmpomaeuim. Ilompiono

NOBLILHO NOBOOUMU MACHIMOM NOOAU3Y NOBEPXHI 3eMIIL.

3. I3 koHcTpykTopa «LEGO», OJier CKOHCTPYHOBAB irpamikoBy MoOJeJb
KPaHa i BUPIIIUB 3aMiCTh KPIOKA 00JIaJHATH KPaH eJIeKTPOMArHiTOM.
3.1(C) 3 sKuX eJIeMEHTIB CKJIaJaEThCS €EKTPOMAarHiT?

Bionoegiov: EnexmpomacHim cknadacmovcs 3 KOMYWKYU ma 3aii3H020 0Ceposi.

113



3.2() Sxi wMarepianmm ToTpiOHO B3sATH Onery il BEUTOTOBJICHHS
€JIEKTPOMArHITy?

Bionoegiov: Onez mooice 63amu: 3ani3HULl Y65aX, MOHKUU [301b08AHULL OPIiM ma
bamapero 2a1b8aAHIUHUX eleMeHMmis.

3.3(B) Sk BU3HAYMTH MOJIOCH €JIEKTPOMArHiTy 6e3 kommaca?

Bionoeiow: /[na susHauenHs nNooCi8 eieKmpomMasHimy UKOPUCMamu npasuio
npaeoi pyKu: AKWO npagy pyKy NOKIACMU OO0JIOHEI0 HA SUMKU KOMYUWIKU MAaK, ujod
YOMUPU NATbYI NOKA3VEAN HANPAM CMpYMYy y eumkax, mo eidicnymuii na 90

GeNIUKULL naneysb nokasce NIBHIYHUL NONIOC KOmyuwKu.

4. EjekTpoauHaAMiYHUI Ty4YHOMOBelb — NPHUCTPii A5 eQeKTHBHOIO
BUIIPOMIHIOBAHHS 3BYKY B HABKOJHMIIHIA npocTip. Y #HOro KOHCTPYKUil
nepeadavyeHo NOCTiHHUA MarHiT.

4.1(X) Jli1s yoro y ry4HOMOBIII MOTP1OEH MOCTIMHUM MarHiT?

Bionoegiov: nocmitinuii maenim 0i€ Ha KOMYWKY 3i cmpymom cuiorw Amnepa,
3HAYEHHA | HANPAM AKOI 3MIHIOEMbCA 3anedcHo 610 cunu cmpymy. Lle npuzeooums 0o
KOMUBAHHA KOMYWIKU I NPUEOHAHO20 00 Hei ougysopa. [ughyzop koausacmucs,
BUNPOMIHIOIOUU 36VKU.

4.2(B) SIxi mepeTBOpEHHS €HEpPrii BiI0OYBalOTHCS Y TYYHOMOBIII?

Bionoeiov: enexmpuuni KOAUBAHHA CMPYMY NEPEemEOpIOiOmMbCs Y MEXAHIUHI

KOIUBAHHs oughysopa.

5. Craapb i B3arajgi Oyab-fikuii (epoMarHeTHMK CKJAJAETbCA 3 Oe3Jriui
MIKPOCKOMIYHUX o0Jsacreil — MarHiTHuXx aomeHiB. KoxkeH Takuii Jg0MeH
HAMATHiYEeHUI 10 HACMYECHHS, aJie OPIEHTOBAHI BOHM BCi TaK, IO iX MPOTHJICKHI
MOJIIOCH YepPryThec OAWMH 3 oAHMM. B pesyabrarti Bech (epoMarHeTrux mnpu
BigcyTHOCTI 30BHiIHLOTO mojss HE namarnivenmii. CujibHe moJsie cTpUOKOM
PO3BepTa€ JOMEHU B OJHOMY HANPAMKY, i CTAJIeBHil NpeIMeT CTA€ MATHITOM.
Cia0ke MardiTHe moJie 3aTHe TiJIbKH 3JIerka NMOBEPHYTH JOMEHH, AKi 3pa3y x

NMOBEPTAKTHCSH B MOYATKOBE MOJIOKEHHS, IK TUILKH I0Jie MPUOpaTu. Ajie AKIIO
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PO3TAalIyBaTH NpeaMeT B3AO0B:K MOJS i OHOYACHO MO MpeAMeTy Kilbka pasiB
CWIbHO BIAPHUTH, TO I MEXaHIYHA Jisi 3MYCHUTh JIOMEH! PO3BEPHYTHCS B3/I0BK
10JIA B HOBMH CTIKMH CTaH.

5.1(J1) Yu MoxHa BUTOTOBUTH MAarHiTHY CTPUIKY 3 MiJTHOI IPOTUHKH?

Bionoegios: Hi, ne mooicna. Miov ionocumscs 00 diamacHemuxis, a momy 1o2o
Ma2cHIMHI 81ACMUBOCMI BUPAdICEH] Oyace cado.

5.2(B) SIx BUTOTOBHTH KOMIIAC MarO4u MpH coOl TOJIKY, CKISHY OaHKY 3 BOJIOIO 1
IIIMaTOK MIHOILIACTY?

Bionoegiov: Ilompiono no Cownyro, yu 6 iHWUN CnOCiO BUHAYUMU HANPAMU
Iligniu — Ilig0env, noxknracmu 207Ky Ha mMeepoy MNOBEPXHIO B83008M4C BUIHAUEHO20
HanpsmKy 1 KiibKa pa3 CUiIbHO 80apumu no Hiti MOJIOMKOM YU KAMIHYeM, NPOMKHYMuU

20JIKOIO WIMAMOYOK niHonaacmy i onycmumu y 6aHKy 3 6000I0.

3aBaaHHSA A CAMOCTIHHOT0 PO3B’SI3AHHSA

6. Ha saBumi ejexkTpoMarHiTHOl iHAYKUII MOO0ya0BaHI  cy4YacHi
NEepPeTBOPIOBAYl  MEXAaHIYHOI €Heprii B  eJIeKTPUYHY (eJeKTPOMeXaHidHi
reHeparopu). OCHOBHUMH eJieMeHTaMH y iX Oy/J0Bi € poTop (pyxoMa 4acTHUHA) i
cTaTop (HepyxoMa 4acTHHA) 3 iX 00MOTKaMH.

6.1.(I1) Y yoMy noJisirae sIBUIIE €IEKTPOMArHITHOT 1HAYKIII1?

6.2.(C) Axi nepeTBOpeHHs eHEPrii BiI0OyBaIOTHCS B €IEKTPOreHepaTopax”?

6.3.(1) [dns dyoro Ha crarop 1 poTOp HAMOTYIOTh BEIMKY KIJIbKICTh BHUTKIB

apoTy (00MOTOK)?

7. MaruitHe noJie 3emuti nepedyBae B 0Oe3nepepBHHUX 3MiHaX. 3MIHIOIOThCS
He TLIbKH IOJIOCH, 3 M IHTEHCHUBHICTh MArHiTHOTO MoJisi. OCco0J1MBO 1Ie MOMITHO
B IIepioj COHAYHOI AKTUBHOCTI, KOJH 3 00Ky CoHusi 10 3eMJIi NPAMYIOTH IIOTOKH
3apsAUKeHUX 4YACTHHOK, $IKi BHKJIMKAKTh MAarHiTHi Oypi. IHTeHcHBHiCTH

MATHITHOTO0 moJist 3eMJli 3MIHIOEThCA | B Pi3HUX TOYKAX 3eMHOI moBepxHi. Micus,
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Ae 0C00JIMBO BeJHKI BiIXW/IeHHS IHTEHCHBHOCTi, Ha3MBalTh MATHITHUMH
a”HoMmaJjisiMu. Sk mpaBWiIo, B TaKMX MicHSX 3a/JMralTh 3HAYHI NOKJIAaAU
3aJII3HUX Py HA MaJIiil TIIHONHI.

7.1(C) MarnitHa cTpinka B Jjaboparopli moyana XaOTHYHO KOJUBATHUCH,
BIIXWJISIFOYUCH Ha He3HaUHUH KyT. [1po 110 1€ cBiauuTh?

7.2(X) [Ipo mo cBigyaTh 3HAYHI 3MIHM HANpSIMKY, Ha SKUM BKa3ye MarHiTHa
CTpiiiKa, mija yac noaopoxi Kpusum Porom?

7.3(B) Ha3BiTh BijioMi BaM MiCIls MarHiTHUX aHOMaJTii B YKpaiHi.

8. BigomMo, mo Bci pe4yoBMHM B MNPHPOAI 32 CBOIMH MATHITHUMH
BJIACTHUBOCTSIMHM MOAUIAKTHL HA TPH BHAM: NMAPAMATHETHKH, NIAMATHETHKH Ta
¢pepomarneruxu. Ilepuri nBa Tunm € cradbomarniraumu. Lle aarominii, HATpiH,
KaJIbIIid, a TAKOK 30J10TO, HMHK, Milb, CPi0JI0, BOAa, cKiI0. /[0 pepoMarHeTuxis,
SIKi TpUBaJMH 4ac 30epiral0Tb HAMATHIY€HICTbh, BiTHOCATHCSH 3aJ1i30, YaBYH,
CTAJIb.

8.1(C) Yomy kopmyc kommnaca BUTOTOBIISIFOTH 3 TUIACTHUKY, MiJii a00 aJIFOMIHIIO, a
He 3 3aJ1i3a?

8.2() Mo KiHIA CTaabHOIO CTEPXKHS MPHUTATYIOTHCS IIBHIYHUN 1 MBISHHUM
MOJIFOCH MAarHiTHOI CTPUIKU. Yne HaMarHiueHUM CTEPKEHbB?

8.3(B) Sk ni3Hatucs, SKUH 3 JABOX OJHAKOBUX CTAJIbHUX CTEP)KHIB

HaMarHi4eHui, He KOPUCTYIOYUCH HIYUM, KPIM ITUX CTEPKHIB?

9. EnexrpoaBurynu NHJIOCOCIB, (penis, MiKcepiB, KYyJIepiB,
€JIEKTPOM ICOPYOOK i IHIIMX YMCJEHHUX NPWIAJAiB, BUKOPUCTOBYBAHMX HAMH
LIOJIHSI, 3ACHOBAHI HA BHKOPHMCTAHHI SIBUIIA B3a€MOili MATHITHOrO moJjs i
NPOBITHMKA 3i CTPyMOM.

9.1(C) ChopmymroiiTe mpaBuiio, 3a SIKUM BU3HAYAIOTH HAMpsAM Jii MardiTHOI
CWJIH, 11O 3MYIIIYE 00EpTATHUCS SKIp €IEKTPOABUTYHA?

9.2(/1) Sxi mepeTBOpeHHs €HEPTii BiAOYBAIOTHCS Y €IEKTPOABUTYHAX ?

9.3 (B) fIxi nepeBaru Mae eJIEKTPOABUTYH NEepe] TEIUIOBUMU JBUTYHAMU?
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10. Mikpo¢oH — eJIeKTPUYHHII TPHUCTPiH, SIKWI IEPeTBOPIOE 3BYKOBI
KOJIMBAHHA TMOBITPSI B KOJMBAHHA e€JEeKTPUYHOIro cTpymy. Mikpodonu
OTPUMMAJIM IIMPOKO TMOIIMPEHHA B PaJiOMOBJICHHI, TejJe0ayeHHi i T. 1.
EnexkrpoannamiuHuii Mikpo()OH NMpaunioe Ha SIBUIII €JIEKTPOMATHITHOL IHAYKIIil.
Koau nawauHa roBopuTh, BHHHUKAE 3ByKoBa xBuis. Ll XxBuis BuKiIHKae
KOJIMBaHHA JiagparmMu, a oT:Ke I KOJMBaHHA 3BYKOBOI KOTymkH. Korymka
PYXA€ThCHA B MATHITHOMY 1OJIi, B Il BUTKAX iHAYKY€TbCS CTPYM.

10.1(C) 3 sAKuX OCHOBHUX €JIEMEHTIB CKJIAJA€ThCA E€JIEKTPOJIUHAMIYHUN
MIKpo(hoH?

10.2() Axi nepeTBOpeHHS eHeprii BiI0OyBalOThCs Yy MIKpOohoH1?

10.3(B) Yu mosxHa 3acTocyBaTH MIKpO(DOH SIK JXKEpeso cTpyMy? 3aponoHyHTe

BaplaHTH.
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Po3aia II. CeiTJsi0Bi iBHIIA

Ipuxaaam po3B’A3yBaHHA 32124

11. BusiBUTH Micue3HAXOMKeHHsl JIIOJAeill B JIicoBiii rymaBuHi a0o B
PATYBAJIbHIN LUIIONLI cepell OKeaHCbKHUX NMPOCTOPIB He 3aB:KIM Jerko. /[ocurthb
epeKTHBHMM 3aC000M CJIY:KUTh CUTHAJbHE A3epKajo0 «COHSYHHI 3al4MK».
CurnanbHe 13epkajno ado iHakme rejiorpad («Toii 0 NMUIIe COHIEM») — Le
ONTHYHUI NPWIajg JJIs BHSABJICHHS PATYBAJIBHOIO 3ac0o0y, 30aTHOIO

BiZoOpakaTH COHsIYHE POMiHHS.

Inkenepu migpaxyBajm, 1IN0 SCKpPaBicTh

CBITJIOBOT0 CHTHAJIBHOI'O «3aliYMKa» NMPH BUCOTI

Conug B 90° cramoButhr Ogu3nbko 7 000 000

cBiyok! Cnajiax COHAYHOIO <«GAWYHUKA» MOKHA

BUAIBUTH Ha0arato padime, Hixk OyAb-siKUil
IHIIKA CUTHAJ, 0 MOJAAETHCH 3 MOBEPXHi 3eMJli B JCHHUI 4Yac NMPU COHSYHIN
norogi. Cnajax CHrHAJILHOIO A3epKaJia B 0e3XMapHHUid, COHIYHHMI IeHb IIOMITHO
3 JiTaka, 10 JeTHTh Ha BHUCOTI 1 - 2 kM, Ha Bigcrani B 20-25 kv, a B JesIKUX
Bunajakax — 10 40 km!

Y Henrpanabhiii Apkruni HaBecHi 1928 poky 3a3HaB karactpody
aupuxkadabp «Iragis». Came COHSYHUN «3allYMK» CUTHAJIBHOIO [I3epKaJjia,
BHUIOTOBJIEHOTO MexaHikoM UYe4doHi 3 JepeB’siHOI JOUI€YKH, OOKJIEEHOI
CTaHioJieM 3-MiJl IVIMTKH IIOKO0JAdy, BHUSIBUBCS €IMHUM CHTHAJIOM, SIKUH

CBO€YACHO MOMITHB JIbOTYMK, KOMAHIAUP iTAJIHCHKOI0 PATYBAJIbHOIO JIITAKA.

11.1(IT) Ilpo siki mxepena CBITIA 3raayeTbcs B TEKCTi? Jlo sIKOro TUNy BOHHU
BITHOCSITHCS?
Bionoegiows: [Ipupoone oocepeno ceimna — Conye, wumyune — cgiuka. Obuosa €

menjioeumu dofcepeﬂamu ceima.
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11.2(C) Illo Take «cnamax» Bix a3epkana? Ski me Tijga MOKHA BUKOPUCTATH JJIS
o/1a4i CUTHAITY?

Bionoeiov: Ilogepxns oO3zeprxana nnocka enadenvka i 6ioousae 0o 90 %
naoaro4oco Ha wHei ceimaa. Tomy «cnanaxy 6i0 03epxana — ye 6I0OUMI COHAYHI
npomeri. Ilooasamu cueHanu mModxicHa mitamu 3 21a0Kow nosepxwero. Hanpuxnao,
wmamox Jcepcmi, memaniuna ¢hoavea, 0620pmKa 6i0 WOKONAOY abo yYyKepKu,
NPSICKA 8I0 pemensi, OIUCKYUUL NOCYO, 00Ope 8I0NONIPOBAHUL HIdNC MA iH.

11.3(C) Skuii KyT BiiOMBaHHS MPOMEHS, SKIIO KyT MaJiHHS CBITJIAa Ha I3ePKaJIO
70°7

Bionoegiov: 3ciono Il 3axomny 6iobusanus ceimna, Kym 6i0OUBAHHS OOPIBHIOE
Kymy naoinns. Tomy i kym eiobuearnns pienuti 70°.

11.3() Yomy Mu Gaummo Tija, sIKi HE € JDKepETaMu CBiTIa?

Bionogiov: Ceimnosi npomeni 6iodbusaromvcsi 8i0 Henpo3opux min i
nOmMpanisioms 00 HAcC 8 04i. 3a80aAKU YboMy Mu bauumo ece dogkoa. Ceimuo 0obpe
giobusaromv 0ini ma OMUCKYYI MilA, NO2AHO — YOPHI MA MEeMHUX BIOMIHKIE.
Haiikpawe siobusaromo ceimno 03epKaibHi NOBEPXH.

11.4(J1) 2/3 xyTta MK mafgal0uYuM IPOMEHEM 1 BiIOUTUM cTaHOBUTH 80°. Akum €

KYT TTaJiiHHS?

Hano: Po3B’si3anHs
3a ymosoro 3a0aui
2 o 2 o

g(p:%o 29 =80°,Z(a+p) =80

3a Il 3axonom siobusanmus ceimia & = [5, momy
2 2 o
§(a+a)—§-2a—80 :
4a = 240°,
a = 60°.

o—"?

Bionoegios: « = 60°
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11.5 (J1) 3a sxwuii yac CBITJIO JI0Ja€ BICTaHb JIO JiTaKa, IKMH 3HAXOIUThCS 3a 24

KM BiJ] JIIOIMHH, KA M0Jja€ CUTHAIW? Binmosine mogaite y mc.

lano:
[l =24 xm = 24000M | hopmynoro |l =v -
M
c=3-10% —
C
t= 37108
t—7?

Bionoegiows: 1=0,08mc

11.6 (B) [IloOynyiite 300pa>keHHS
npeamera AB B miockomy mzepkani KM.
Busznaute rpagiyHo 001acTh, 3 SIKOT MOKHA

MOBHICTIO 0aunTH npeamer AB.

Po3B’si3aHHs.

3 mouwk A 1 B onycmumu
NepneHouKyIapu 00 NIOWUHU O03epKala i
npooosIHCUMU 3a 03ePKAN0 HA MAKy HC
siocmans sk mouxku A i B nepeo dzepkanom.
Toznauumu ionosiono mouxku A1 ma Bq .
A1B1 — yasHne 300padicenns npeomema AB 6

03epKai.

t.

24000

Po3B’s13anus

llnax npu pigHoMipHOMY pYyCI O0OYUCTIOEMbBCA 3d

) l
Tom, t =-.
C

[t]=—=1c,

- 1M/c -

=8-10"°¢c = 0,08 mc

B
:Af o
K M
EREI B,
AL '
;Al:' : c
B
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3 mouox Ay ma B; nposooumo npsami

Kpizb Kpai Ozepkana. Kosmum koavopom A, .
NOKAazaHo obaacmo, 3 AKOI MOMCHA Oayumu Ff “M
mouxky Ay, OIAKUMHUM KOJIbOPOM — MOYUK) A r ) :

B;. .Bl‘".i,"

3ammpux06aﬂa UEPBOHUM KOJTIbOPOM

obnacmo — ye obracmv 3 AKOI 6UOHO 5K

mouxy A, maxk i mouxy B, mobmo eeco

npeomem AB.

12. IlpouwnTaii ypusok Bipma T. IIleBuyenka.
Conye 3axooums, 20pu 4OpHIIOMb,
IImaweuxa muxne, none Himie,
Yopmuie none, i ecau, i 2opu,

Ha cune nebo suxooums 30ps.

12.1(IT) Yomy BBeuepi BCi MpeIMETH MOCTYIIOBO BTPavyalOTh CBOE 3a0apBICHHS i
CTalOTh YOPHUMMU?

Bionoegiov: Jlioocvke oxo 6Oauumv npeomemu momy, WO CIMI08I NPOMEHI
8i06UBUUCH 810 HUX, nompanisitomb 8 oxo. Ilpu 3ax00i CoHyst W8UOKO 3MEHULYEMbCSL
OCBIMNCHICb HABKOJIUWHIX NPeOMemis, a 3HAYUMb 8Ce MeHULe NPOMEHI8 NOMPANsE
Ha Op2aH 30py.

12.2(C) Yomy Mu He 6a4rMO 30p1 BIEHB?

Bionogiov: Consauni npomeni, nompaniawouu 6 ammocgepy, po3CitormbCa.
Ilpomeni 1ioymv 0o Hac Hne minvku 6Oe3nocepeoHvo 6i0 Conys, ane i 8i0 6Cix
YACMUHOK, W0 3HAX00AMbCA 8 ammocghepi, — nuLy, Kpaneibox i Kpucmaiie 800u,
Monekyn 2azié nogimps. Poscisine ammocgheporo cousune c8ima0 i Npsami COHAYHI
npomeHi Habazamo AcKpasiuii ceimaa 3ipok. Tomy c8imio 3ipoK cmae HeBUOUMUM.

12.3(X) Yomy HEOO cuHE?
121



Bionogios: Konip neba cumiti momy, wo Moaexyiu
nogimps, miei cymiwi, 3 AKUX CK1adaemvcsi ammocepa,
CUbHIWE PO3CII0I0Mb C8IMJII0 3 KOPOMKOI O08HCUHOIO

xeuni. Axwo 63amu 8UOUMUL CNEKMpP SUNPOMIHIOBAHHS

(3eadaiime Gecenky), MO CUHIL KOJNp € 3 CAMOIO
KOPOMKOI 00BAHCUHOIO XU, | OLNbUe PO3CII0EMBCS, HIdIC Yepsonutl. Yum suwye, mum
nogimps Oinbwi po3piodcene, MOMY MeHUuie pPO3CIl08AHHS C8IMAA, I 00 CUHLO2O

oomiutyemuvcsi yepsonutl konip. Tomy 8uUcoko 6 copax Hebo 3 ghionemosum 8i0MiHKOM.

13. IlpouwnTaii ypusok 3 noemu «Kusixkua» T. LlleBuenka.
...30pe mos eeuipnss,
3itiou nao eoporo
Iloco6opum muxecenvko
B neeoni 3 moboio.
Poszkaorcu, sx 3a 2oporo
Coneuxko cioae,
Ak y /[ninpa eecenouka

Booy nosuuac.

13.1(IT) IIpo sxi onTUYHI ABUIIA iiIe MOBA B YPUBKY?

Bionogios: Beuipns 30ps, Conye cioae, gecenxa.

13.2(C) Ha3BiThb OCHOBHI KOJBOPH BeCEIKH. SIK HA3MBAETHCSA CYKYIHICTH
KOJIbOPI1B BECETKU?

Bionogios: Konyenmpuunumu cmyeamu KOIbOpUu nepexooimv 6i0 00H020 00
[HW020: 4epB8OHUl, NOMAPAHYesUll, HCOBMULU, 3eleHUll, OIaKUMHUL, CUHIL,
gionemosuil. Lo cmyzy konvopie Holomon Hazeas cnekmpom.

13.5(1) HaBexiTs npuxianu Ae 1me MOKHa CIIOCTEPITaTH BECEIKY.
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Bionoegiov: [lpu consaunomy oceimnenHi 8ecenKy MOJCHA cnocmepicamu y
Opuskax 6000cnadie, GoHmMantis, 8 KPaneabKkax pocu Ha
mpasi

13.4(B) Sk yTBOpIO€THCS Becenka?

Bionogiob: Beceika — onmuune sA6uue 8
ammoceghepi, siKe NOACHIEMbCA PO3KIAOAHHAM 0Oil020
NPUPOOHO20 CBIMAA HA KOIbOPU, KPANEIbKAMU 800U 8
ammocgepi, sk y npuzmi. [lompannarouu 6 nposopy
Kpanjio 3 N08impsl, C8IMu0 8HACIIOOK oucnepcii ceimia,

PO3KNIA0AEMbCSL 8 HenepepeHuli CNeKmp, KoJabOpOGi

NYyYKU AKO20  3A3HAI0OMb  NOBHO20  GHYMPIUHBLOSO

gi0bUmMmMs i 8UX00AMb HA306HI, p0o30iearO4UcCL NPU YbOMY HA We OLIbuul Kym,
CHeKmp Npu YboMmy pooUumvCsa wje wupuum. Axwo mu 6 yei 4ac 3HaxooUuMochb 8
momy micyi, Kyou nompanjisitoms KOaAbOPO8i NYUKU, 810 PI3HUX 00WOBUX Kpaneib, mo

U 6a4uMo eeceriK).

14. JIroquHa 3aBKAM NparHy/a nodayuTu cBiT. 3 ycix opra”iB 4yrrs 3ip —
HAWBAXKJIMBIIIMNA Ui JIKOJMHU, TAK SIK OCHOBHY 4YacTuUHY iHdopmanii mpo
HABKOJIMIIHIA CBIiT MH OTpUMYEMO 3 GoTopenenTopiB, fiKi 3HAXOAATHCHA Ha
citkiBui Hamoro oka. Ilepmum, XT0 3po3ymiB, 110 300pa’keHHs 30BHILIHHOIO
cBiTY (hopmyeThesi Ha ciTkiBIi, 6yB BUAaTHMI HiMenbkmii acTpoHom Morann
Kemusiep. MoxauBocti Hamoro oxka Beiauue3Hi. QKo 3MiHIOE 4YYTJIMBICTb,
3aJI€KHO BiJ CTyNEHs SICKPABOCTI MpeAMeTiB; YTBOPIO€ 300paKeHHs NMPeAMETIB,
SIKi 3HAXOAATHCH HA Pi3Hil BiJCTaHi; po3pi3Hs€ KOJLOPHU Ta BiATIHKH. OKO €
NPUPOJIHUM ONITUYHUM NMPUIIATOM.

14.1(IT) fxa cxiamoBa OKa € JIH3010 1 10 SIKOTO BHIY BOHA BITHOCUTHCS?

Bionoegiov: Kpuwmanux — ye 08oonykie nposope enacmuyne ymeopenus. Lle €
36upanvua ninza. Onmuuna cuna ckaraoae 16-18 onmp. Pozmawosanuii no3aoy
3iHUYI U patioy’HCHOI 000IOHKU.

14.2(C) Yomy B TempsiBi 1 B CyTIHKaX JIIOJAMHA OAQ4YUTh Tipiiie?
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Bionogios: V n0ounu 300padsicenns ¢hoxycyemuvcs Ha cimkigyi oka, 0e 80HO
CHPUUMAEMBCS CEIMIOYYMAUBUMU peyenmopamu — naiuykamu i konboukamu. Came
BOHU NEpPemeoproms OAHi NPO IHMEHCUBHICMb C8IMIa I KOAbopU 00 €Kmie 8
eleKMpPUYHI IMIYIbCU, AKI nepedaiomuvcs 8 MO30K HO 30poeomy Hepsy. Konbouku
8I0N0GIOANbHI 3 20CMPOMY 30Dy i CHPULUHAMMA KOJAbOpPY, MOOMO 3a OeHHUl 3ip,
NATUYKU JHC peazyromsb HA IHMEeHCUBHICMb c8Imaa i hopmyoms HiuHull 3ip. ¥ HopMi 6
00pOCOl TIOOUHU 8 CIMKIBYl 0Ka naiuyky i Koibouku HasaeHi 6 nponopyii 18:1. Ilpu
3MEHWEeHHI KIIbKOCMI NAAU4oK 6 CIMKIeYi, A00uHa NovuHac 2ipuie davumu 6
CYminKax i mempsei, moomo po3eusacmvcs Kypada ciainoma. A unazusacmvcs ys
xX8opoba mak uepe3z me, wjo 8 CImKigYi KYPKU MICMAMbCA MIIbKU KOJLOOUKU, MOMY

Kypu 000pe po3pi3HAIOmMb KOJIbOPU, ale NPAKMUYHO HI1020 He bayams ) mempsiei.

14.3() 3pobu MaitOHOK, Ha SIKOMY 300pasu, ik (OpPMYEThCS 300pa’KeHHS Ha
CITKIBII OKa.

Bionoeiov: Csimnosi npomeni npoxoosmo
Kpi3b cepedosuwya ONnmuyHoi cucmemu oxa i
3A7I0MAIOIOMBCAL 8 HUX 32I0HO 13 3AKOHAMU ONMUKLU.

OcHogne 3HaueHHs OISl 3AJIOMJIEHHS C8ImMaAa 8 Oyl

mae kpuwmanuk. 300padicenHs Ha CimKisyi Oyoe
OIliCHUM, 3MeHueHUM ma nepegepHymum. Ilpome y 30posux nepeosux yenmpax Kopu
20JI08H020 MO3KY (DOPMYEMBCS 300PANCEHHS MAKUM, AKUM 80OHO € HACNPABOL.

Dopmysanms 300padiceHHs Ha CIMKIBYL OKA.

14.4(1) SIxi Baau 30py Bam BijoMi? SIki ciocoOu iX KOpeKIrii?

Bionogios: binvuiicmov nro0ell HapoOICyrOmMbCs 3 HOPMATLHUM 30pOM. Ane i3-3a
NOPYUEHHS 2I2IEHU 30PY MOIICYMb GUHUKamMuU oegexmu 30py. Hatibinbuw nowupenumu
8a0amu 30py € 0anNeK030picmb Ma KOPpoOmKo30picma.

Oouiero 3 NpuyuH O0ANeKO030pOCMi € 3MEHWEHHS 3 GIKOM NPYHCHOCMI
KpUwmanuxka: 6iH ympawae 30amuicms 30i1bulysamu  C80KH ONMUYHY  CUTLY
HacminoKku, wob cgokycysamu Ha cimkigyi 300padiceHHs OIUZLKO PO3MAUOBAHUX

npeomemie. Tomy 300padxceHHs npeomema, po3mMaAwW08aHO20 HA  BIOCMAHI
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HatKkpawozo 30py, 6Oyde 3a cimkiekow. Y pazi Oanexo3zopocmi 0onomazaomo
OKYNApU 31 30UpanbHuUMu iH3amMu. 30upanvma JiH3a 00NOMA2a€E KpUUMATUKY
cghokycysamu Ha CimKieyi NpomeHi, 5KI 8Uxo0ams 6i0 OIU3bKO PO3MAULOBAHUX
npeomemis.

YV kopomxozopocmi «sunysamuiiy uacmo He KpUWMAiux, a gopma oxa: 8oHa
MpoXU BUOOBHCEHA, BHACIIOOK Y020 CIMKIBKA PO3MAULOBAHA 3AHAOMO OANeKO 8i0

kpuwmanuxka. Yepes wo npomeni, AKi Uudymv 3 6i00aleHUX npeoMemis,

Gokycytombcs He Ha cimKigyi, a nepeo Hero.

Y eunaoxy xopomxoszopocmi oOonomazcaromev OKYIApU 3  PO3CIHOEAILHUMU
JIH3aMU. B0OHU HIOU 3MEHWLYIOMb ONMUYHY CUTY PO20GUYT U KPULUMATIUKA, YHACTIOOK
Y020 300paMCeHts 8i00AeHUX NPeOMemi8 «BIi0CYBAEMbCY came Mak, Wo Nonaoae
Ha CIMKIBKY.

14.5 (B) BuznHauuTu ONTHUYHY CUJIY OKYJSPIB ISl TAJIEKO30POi JHOJUHU, 1100
BOHA Oaumiia Tak caMo, SK JIFOJMHA 3 HOPMaJIbHUM 30poM. BiacTanp HalKpamioro

30py AJIs JIFOJAUHU 3 HOPMaJIbHUM 30pOM — 25 CM, a 7151 JajJeKo30poi — 1 M.

ano: Po3é’azanns

do=25em=025m OnmuuHna cuna Kpuwmaiuka HOPMAIbHO2O0 OKA Npu
d=1m PO32A0aHHI npedmema, wo 3Haxooumuvcs Ha giocmani d,
Do -7 Oopignioe D = dio + % , 0e [— 6i0cmaHb Midc KpUUmaiukom

i 300padiceHHAM npeomema Ha CImKisyi oxa.
Axkwo sidcmanb Haukpawo2o 30py y 0aleKo30poi

J0OUHU d, MO ONMUYHA CUNA MAKO20 OKA OOPIBHIOE

1 1
D1=E+7

s moeo, wob onmuuna cuia OOpPIBHIOBANA
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ONMUYHI CUNI HOPMATILHO20 OKA, NOMPIOHO 3aCcmMoCcy8amu

OKYJIAIpU 3 ONMUYHROI0 CUJION0 Do.

D =Dy +Dpi+7=1+

%+Dw

1 1 1 1

Do =¢-—3 7 Dol =1 — = lantp;
1 1
Dy=———-=4-1=+3
©70,25 1 FSANTP

Binnogiab: D, = +30nmp

15. Ilpupoaa Hagana JOAMHI NPEeKPACHUI ONTHYHUI iHCTpyMeHT — oko. Ha
BHYTPIIIHIH NMOBEPXHI 0KA YTBOPHETHCS ONTHYHE 300pa’KEeHHS, CIIPUITMAETHCHA
JIOJUHOK SIK 30pOBUII 00pa3. AJie MOXKJIMBOCTI oka oOme:xeHi. Oui 0ayarh
TIIBKH Ti NpeaMeTH, fAKi po3ramioBaHi 0e3mocepeIHbO Iepe] HHUMH Ha
NOPiBHAHO OJIM3bKIill BiICTaHi, I He MOKYTh PO3PI3HUTH OKpeMi JeTaJli JaJIeKO
po3TamoBaHuX npeaMetis. Oko He 0a4YUTH B TeMPSBi.

OnTuyHi npuwiaaam, CTBOPEHI JIKIWMHOKW, HAA3BHYAWHO PO3MIMPUIH
MOKJIMBOCTI 30py. IIpuiaay nmepucKOmivHOrO THIY J03BOJISIIOTH CHOCTEPIraTu
npouecH, Mo BiA0YyBAKTbLCA B NPUMIIIEHHAX, fAKI OyAyThb HEAOCTYNHi sl
Joauai. ONTHYHI NPpUJIaAu 3HANNIM 3aCTOCYBAHHSA B MOOYTI, Pi3HUX raays3six
HAYKH | TEXHIKH, IS PO3IVISAY JAJeKHX 00’ €KTIB Ta iH.

15.1(IT) B ssxuX ONTHYHUX TPHIIAIaX CKJIAJIOBOIO YaCTHHOIO € JIH3A.

Bionoegiov: Domoanapam, nyna, MikpoCKon, meieckon, Nepuckon, npoexmop.

15.2(C) Hasgith mpodecii B SKMX BUKOPUCTOBYIOTH ONTHYHI MpPUTIAIM Ta
BKaXiTh HA3BH MPHJIA]IIB.

Bionoegiov: Mikpobionoe, e6ipyconoe, cenemuk, KpUMIHALICM — MIKPOCKON,
Conoam, po38iOHUK, cHalinep — OIHOKIb, ONMUYHUL NPUYLL, ACMPOHOM, ACMPODI3UK
— meJjieckon, 200UHHUKOBULL Maticmep, 108eip — Iynd.

15.3(J1) Yu moxHa 3 TOUKHU 30py (i3UKH OKO BBaxkatu ¢doToamapatom? ko
TaK, TO 00’€THANTE B Mapy BIMOBIIHI YaCTUHU (oToanapara i oka.

Bionogiov: YV pyuxyionanvnomy BiOHOUIEHHI OKO YACmo MNOPIGHIOIOMb 13

gdomoanapamonm.
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domoanapam Oxko

06 exmus Kpuwmanux
Hiagpaema 3inuys
domoxamepa Crnonooione mino
domonnieka abo
Cimxiexa
CEIMIOUYMIAUBA MAMPUYSL
Haeseoenns na pisxicmo Axomooayis

15.4(C) Jlikap pekomenayBaB Ceprito HOCUTH OKYJSAPU 3 ONTHYHOIO CHUJIOIO —

1,5 nmotp. Ska ¢dokycHa BiAcTaHb JIH3 B OKyisipax? Sxuil aedext 30py Mae

Cepriiiko?

/lano:
D=—1,5 onmp

Po3zé’azanns

F-?

3a ymosoro 3aoaui D<0, omoice nin3a po3ciroeanvha.

Okynsapu 3 makow AiH3010 GUKOPUCTOBYIOMb O KOPeKYii

: : . 1
Kopomko3opocmi. 3 ¢hopmynu posciroganvhoi ninzu D = -

F=—=-067wMm.

1
F=-
D -1,5

BignoBins: F=— 0,67 m

15.5(B) [ns odbopmienHs crinrazetu «Hamri croprcMenn» Bonons BinBigaB

TPEHYBaHHS OJJHOKJIACHUKIB-JIETKOATIETIB. SIKy €KCIO3MIIII0 BIH Ma€ HaNAIITyBaTH B

doToamapari, MO0 pO3MHUTICTh 300pakeHHs He mnepeBuiryBaita 0,1 mm? Cepenus

HIIBUJKICTh OITYHIB

25 km/roan. ®DotorpadyBanuHs Oyne 3 Biacrtani 10 ™

doroamaparom, 110 Mae 00’ekTuB 3 (HoKycHOIO BiacTanHio 50 mm. (Excnosuuis - ue

KIIbKICMb c6Iima, wo nNOMpanjiiae Ha (pomomamepia..)

/lano:
F =50 mm=0,05m

v =25 kM/200=6,94 m/c

Ax = 0,1 mm=0,0001m

Po3ze’azanns
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d= 10 m A

At—7?
vat | f

3a uac excnosuyii At cnopmcmen nepemicmumscsl
Ha eidcmanb l=v-At , a 1uoco 300padiceHHs
3micmumsca Ha AX.

3 noodibHOCMmI MPUKYMHUKIG CK1a0emo

CNIBBIOHOUIEHHA:

v-At  Ax
d f
At_d-Ax
=7
13 popmynu moukoi ninzu % = % + % 3HAX0OUMO

f= 2
d-F

At_d-Ax-(d—F)_Ax-(d—F)

B F-d-v B F-v
M- (M—M
[At] :¥= 1c

M-M/C

. 0,0001-(10-0,05) 0.003

T 005694 ¢

Bionoeios: At=0,003 m/c
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3aBaaHHsA JJIA CAMOCTIHHOTO PO3B’SI3aHHS

16. Kamepa o06ckypa (BiI JaTHHCBKOIO «TeMHa Kamepa») — I
CBITJIOHENPOHUKHA KOPOOKA 3 HEBEJIMKUM OTBOPOM Y CTiHUI i eKpaHoMm (MaToBe
CKJIO 200 KaJIbKA) HA MPOTHJIeKHI cTopoHi. Taka kamepa OyJa Bizoma 1aBHO, i
il BUKOPUCTOBYBAJIM MHUTII Ta XyJ0KHMKH B cBOiil podoTti. KopucryBascs Hero
TAKOK BiIOMHI ITAJMIMCbKUII BYeHHI Ta XYyIO0KHMK enoxu BigpomxkenHst
Jleonapao na Binui. Kamepa o0ckypa a03B0JII€ HAMAJIOBATH OCBITJICHHIl
npeaMer B 3MEHLIEHOMY MaciuTali. /laHuii NPUCTPiIH BBAXKACTHCH MNEPILIMM
(¢poroanaparom.

16.1 (IT) OrumIiTe MPUHITKT Aii KaMepu o0CKypa.

16.2 (C) Hakpecmite Xi TpOMEHIB y Kamepi
o0OcKypa.

163 (M) Onecs, BUKOHYIOYHM  JOMAIIHIO

nabopaTopHy poOOTy, BHUTOTOBHJIA Kamepy oOCKypa 3

KapTOHHOi KopoOku. Ilim wac mpoBemeHHS HOCIixLy, Ao 3agoanns 16
Kamepa oOckypa OyJia po3TalioBaHa Ha BiJICTaHl 3 M BiJ 3anajieHoi cBiuku. Bigcranb
Bl OTBOPY J0 3aJHBOI CTIHKM Kamepu - 15 cM. Y CKUIbKH pa3iB yTBOpEHE
300paKeHHsI MEHILIE [TOJTYyM sl CBIUKH?

16.4 (B) Sk 3anexuTh 300pakeHHsI, yTBOPEHE B Kamepi 00CKypa, BiJl BEJIMUUHU
OTBOpY, BIACTaHI BII TMpeAMeTa a0 Kamepu, HOuHM Kamepu? Binmosinb

MPOLTIOCTPYUTE.

17. Posrassubre (¢Qoto, Ha SAKOMY
300pa:keHa TiHb Micsilsi Ha 3¢eMHIl TOBEPXHi.

17.1(IT1) TlianTBEepMKEHHSIM SKOTO 3aKOHY €
YTBOPEHHS TiHi?

17.2(C) SIx Ha3uBa€ETHCS SBUIIE, 300pAKEHO

Ha (oTo? SIKi MpPUYMHM BUHUKHEHHS 1 yMOBU

o 3ae0annsn 17
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CIIOCTEPEKEHHS JAaHOTO sIBULIA?

17.3(1) Hakpecnutu cxemy, 110 UTFOCTPYE 1€ SBUIIIC.

18. MdoTO €TAJI0 HEOAMIHHUM ATPHOYTOM CY4YacCHOCTi, a cami (oTrokamepu
yKe JaBHO TepecTaju OyTW HABiTh OKpPeMHMM IpeIMeTOM: HMMH O00JIagHAHI
Tejie)OHN, HOYTOYKH, IUVIAHIIETH. 3BiCHO, 1le¢ He 3aBKIM TapaHTy€ Oa:KaHy
SIKICTh, ajie BUPYYa€, KOJIH il PyKaAMH HEMAE 40roch Kpamoro. ®orokamepa —
NPUCTPid I OTPUMaHHA Ta (ikcanii HepyXoMHuX 300pa:kKeHb 32 10IOMOIOI0
cBiTiia. OcHOBHI YacTHHU doTOANapaTa HENMpPoO30pa KaMepa il CUCTeMa JIiH3, AKa
Ha3uBaeTbess 00’ekTMBOM. Halimpocrtimmii 00’€kTHB — 1e OAHa 30MpajibHA
JIiH3a.

18.1 C) OxapakrepusyiTe 300paxeHHsl, sIKe CTBOPIOE 00’ EKTUB.

18.2(J) e moBWHEH pO3MINIyBAaTUCS TIpeAMET Iiepes] 00 €KTHBOM, II00
OTpUMAaTh Take 300pakeHHs? HakpecniTe XiJ TPOMEHIB y HAWUMPOCTIIIINA
(dboTokamepi.

18.3() Yu moxHa oTpumaru (POTO mpeaMeTa, po3TaloBaHOTO MiXK (OKYCOM 1
niH3010? BianoBigs oOTIpyHTYHTE.

18.4(B) Jmutpux 3 Camkom mneperisgand (poTo HEAaBHBOI EKCKypcli 10
Xonoguoro Spy. Ha omuiit i3 cBimimH Camko mopsii 3 THCSYOIITHIM JTyOoM
Makcuma 3anizHsika. Bumipsasim Bucoty nyo6a 1 Camka Ha cBiTivHI 11 cM 1 6 MM
BIJIMOBIJTHO, JAPY31 BUPINIMIN CaMOCTIHHO BHU3HAYUTH BHUCOTY JyOa-BeneTHs. SIka

BHCOTa Ay0a, skio 3picT Camka 1,65 m?

19. Ha naui y 0a0yci pocte crapa TomoJs, sKy HeoOXigHo cnuiasaTu. 3a 10 m
BiJl TONMOJII CTOITH MapPKaH. 3a 8§ M BiJ lepeBa € HeBeJIMKA KAJII0XKA, BiliHIIOBIIN
B sikoi Ha 1,5 M, MOKHA MO0a4YUTH BepPXiBKY TONOJIi. 3picT Jroaunu 1m 70 cm.

19.1(IT) Ha ocHOBI sIKMX 3aKOHIB MOKHA PO3B’S3aTH JaHy 3a/1a4uy?

19.2(C) Sxuit npeaMeT MOKHA BUKOPUCTATH 32 BIACYTHOCT1 KaJIt0XKi1?

19.3(/1) Hakpecnutu MamtOHOK, IKUH UTFOCTPYE AaHy 3a/1aqy.
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19.4(B) OGuucnuTy BUCOTY TOMOJi. BU3HAUMTH 4M 3pyHHYeE TOMOJIA MapKaH

MY MaJiHHI.

20. Posb OKYJIAIpIB B KUTTi JIIOAMHM JYyKe BeJIMKA, TOMY 10 MOKJIUBICTH
4iTKO Bce 0a4MTH nepea co000 Mae BejnM4ve3He 3HaYeHHA. | me cTocyerncsi He
TIJIbKH JIIOIeH 3 OTaHUM 30POM, aJjie i 3 HOPMAJIBbHUM. AJI’Ke YMMAJI0 BUIIA/IKIB,
KOJIM 04i CJIINUTH SICKpaBe COHIle, CHIr a0o Big0duamcku Ha BoAi. Binmosigno,
MarasuH OKYJIIpIB BilBiAylOTb He TULIbKH JIIOAH 3 MOTaHUM 30pOM, ajie i 3i
100%. AJie Ba:KJIMBO NaM’ATATH, HI0 OKYJISIPH - B NEpPUIy Yepry ONTHYHMI
npuJIaa, NPpU3HAYEHUN JJI51 KOpeKUii 30py.

20.1(IT) Sxi niH3UW BUKOPUCTOBYIOTH JIJIi BUTOTOBJICHHS OKYJIsIpiB? SIKi Baau
30py BHUIIPABJISIIOTH 3a JOTMIOMOTOI0 HUX?

20.2(C) OnrtuynHa cuia oka Joauuau 58 antp. Ska ioro ¢hokycHa BicTaHb?

20.3(B) Jlromuna BTpaTWia OKyJspu 1 Mae KynuTtd HoBl. Bona
EKCIIEPUMEHTAJIbHO BCTAHOBWJIA, 110 HAWOIM)X4a TOYKA, HAa Ky BOHA 3MOXe 0Oe3
Harpyru cQoKycyBaTH CBOi O4Yl, 3HaXOAMThCS Ha BinactaHi 70 cMm. OnThuHa cuiia
OKYJISIPIB, IO MPOJAIOTHCS B MarasuHax, 3MIHIO€ETbCS 3 KpokoMm 0,25 nntp. ki

OKYJIIpY MOTPIOHO MpuUadaTH?
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Po3zain I11. MexaHivHi Ta eJIeKTPOMATrHITHI XBUJII

Ipuxiaau po3B’A3yBaHHA 32124

21. Cayx € oaHuM i3 HalBaxJIMBIIMX oOpraniB 4yrrs JwoauHu. Ile
NPUPOAHIA Jap, BJACTHUBICTH, 3aBAAKH SIKiii MM cnpuiiMaemMo iHdopmamilo.
3rigHo pgocaimxens HaykoBHiB mnpudauzHo 10% Bix ycboro posmairrs
iHpopmanmii, Ky omnpaunboBy€ Hall MO30K, MH OTPHUMYEMO caMe 3aBIAKHU
30aTHOCTI YyTH.

Mu ciryxaemo i 4yeMo, He 3aMHUCJIIOIYUCH PO 1He. Lleil mpouec € npupoaHiM,
K JIMXaHHd. Mwu 3BUKIM 0e3 JKOAHMX 3YCHJIb YyTH CJI0Ba HAIIOIO
CHiBPO3GMOBHHKA, CHIB NTAIIOK, MY3HKY, A3BiHOK OyIWJIbHHKA 4YM IIyM 3a
NPOYMHEHHUM BIKHOM.

JIacbke ByX0 31aTHe CIIPUIIMATH Xy:Ke BeJIMKHH Jiala30H 4acToT - Bix 16
10 20 000 I'u. [iTu i mostoai Jiroau cnpuiiMaioTs aianazon yacrot 15 000-20 000
I'n.

Hajikpama 31aTHicTh poO3pi3HATH BHCOTY 3BYKY B Mexkax 500-4000 I'u.
KoauBaHHs1, 110 OXOILTIOIOTH JHCBKY MOBa, 3HaxXoaAThest B Mexax 300-3000
I'u. Opran cayxy 4yrreBuid 10 4acToT npoctux ToHiB B Mexkax 1000-3000 I'um.
YyT1auBicTb Byxa € Hail0iabmoxw B aianasoni 2000-3000 I'u.

3naTHicTh cHpUMATH AKYCTHMYHI NOAPA3HUKH Yy 310POBOI JIKJWNHU
BH3HAYAETHCS HOro BikKOM, MCUXIYHMM CTAHOM, a iHoai i yacoMm ao0u. 3 BikoM
YYTJIMBICTH ByXa /0 BHCOKOYACTOTHHX 3BYKIiB NOCTYNOBO majaae. YUyriausicTh
BYXa JIIOJMHA /10 KOJIMBAHb Pi3HUX YaCcTOT pPi3HA.

MiniMa/ibHa IHTEHCHUBHICTb 3BYKY, BHM3HAYa€TbCH $IK MOPIr YYTHOCTI.
HuxHsi Meska cJIyXy BHU3HAYAE€ThCS SIK KPMBA PIBHIB IHTEHCHMBHOCTI 3BYKY,
30ATHUX BHMKJHUKATH TOMITHEe CJIyXOBe CHPHMIHATTA y BCbOMY /Aiana3oHi
BHMIPIOBAHMX YaCTOT.

JIroacbke BYX0 He JiMIIe PO3pPi3Hsi€ 3BYKHM Ta iX Jxkepesia; o0HIBa ByXa

NPALIOYM Pa30M 31aTHi JOCHTh YiTKO BU3HAYATH HAINPSAM NOIIMPEHHS 3BYKY.
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OckiJIbKH ByXa po3MillleHi 3 MPOTHIEKHUX CTOPIH I'0JIOBH TO 3BYKOBi XBHJIi Bijl
JAAKepesia 3BYKY AOCATAOTH iX He OJHOYACHO i JilOTH 3 PI3HMM THCKOM. 3a
PaxXyHOK IIi€i HeBeJUKOI Pi3HULI B 4acCi I THCKY MO30K JIOCHTh YiTKO BH3HA4Ya€
HANPSIM NMOIIUPEHHS 3BYKY.

21.1(IT) Axwmit mianma3oH 4acTOT 3/IaTHE CIPUMMATH JTFOJICbKE BYX0?

Bionoegiow: Jlroocvke 8yxo 30ammue cnputivamu 0ianazox 4acmom - 8io 16 0o
20 000 I'y.

21.2(IT) B sikoMy giana3oHi 4yTJIMBICTH JIOJCHKOTO ByXa € HAMOLIBIIOH?

Bionoegiov: Yymausicms gyxa € naubinvuioro 6 oianazouni 2000-3000 I'y.

21.3(C) Ilix yac moybOTY KpHJia MeTeIMKa-KaIyCHHIII KOJIMBAIOTHCS 3 YaCTOTOIO
10 I', a komapa — 600 I'u. KonuBaHHS Kpui, sIKOi KOMaxu MU 4yeMo. Homy?

Bionoegiov: Konueanns kpun xomapa, ockinoxu yacmoma 600 'y 3naxooumscs 6

0iana3oui, AKUl 30amue CNputMamu 8yxo JHOOUHU.

21.4(J1) Yu 3aBxau MOXKHA BU3HAYUTH HAIIPSIM TOIIUPEHHS 3BYKY 1 MOJIOKCHHS
Horo mxepena?

Bionoegiov: He 3aeoicou. Touno eusnauumu Hanpsim NOWUPEHHS 368VK)Y ma
NOJIONHCEHHSL 0Jcepena MOMCHA auuie mooi, KWo JTH0OUHA 000pe Uye 080MA BYXAMU.
OcKinbKu 80HU PO3MIWEHI 3 NPOMUNEHCHUX CHIOPIH 20108U, MO 38YKOBI XUl 8i0
ooicepena 38Ky 00CA2aomy iX He 0OHOYACHO 1 Oit0Mb 3 PI3HUM MUCKOM. 3a paxyHOK

yiei HegenuKkoi pisHUYi 8 4aci i MUCKy MO30K 30amuull O00CUMb YIMKO BUSHAYAE

HANpAm nowuperHs 36yK)y.

22. TpuBanauii gac JIOAUHA He
BHKOPHCTOBYBAJIA JIYHY 3 KOPHCTIO Ui cede, 10
TOr0 4Yacy JAOKM He OyB NpPUIAYMAaHUH CHOCIO
BHMIPIOBATH 32 JI0NIOMOI0K0 Hel IJIMOUHY MOPIB i
okeaniB. [leil BUHAXiJ 3apoauBcsl BUNAJAKOBO. Y
1912 poui 3aTOHYB Maiike 3 yciMa macaKupaMu

BeJIMYe3HMI OKeaHChbKHUIl napomias « Turanixy, -

o
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3aTOHYB BiJl BUIIAJIKOBOI0 3iTKHEHHS 3 BEJIMKOK KPHKUHOIO.

II{00 monepeauTu noAiOHI kKartacTpodu, Hamarajaucsi B TYMaH a00 B HIYHMI
4ac KOPUCTYBATHCSH JIYHOIO /IJIsl BUSIBJICHHS MPUCYTHOCTI KPUKAHOI MEPeIKOAH
nonepeny cyana. Crnocid Ha npakTuui cebe He BUNIPaBIaB, 3aTe HAIUTOBXHYB Ha
IHIIy AYMKY: BUMIipIOBaTH IIMOMHY MOPIB 3 JONOMOI0I BIIOMTTHA 3BYKY BiI
MOPCHKOro AHa. /lyMKa BUSIBWJIACH yKe BIAJIOI0.

Ha manoHky BH 0adyuTe cxemy ycTaHOBKHU. Binst oqHoro 6opry xopadJis B
TPIOMi, OiJIfi THMIIA PO3MINIAECTHCA NATPOH, SIKUI MOPOAXKYE NMPH 3amnajeHHi
Pi3Kuil 3ByK. 3BYKOBi XBWJII M4aTh Kpi3b BOJAHY TOBILY, JOCATATH IHA MOPS,
BiIOMBAKOTHCH | PyXalOThCsl HA3a/d, HeCydH 3 c00010 JgyHy. BoHa yjioBiaroerbest
YYTJIMBUM MPWIAJAOM, BCTAHOBJEHMM, SIK I maTpoH Olls AHUIA KoOpal.Jis.
ToyHuid TOAMHHMK BHMIPIOE IPOMIKOK 4Yacy Mi)K BHUHMKHEHHSIM 3BYKY i
NPHUXOAOM JIyHH. 3HAIOYH HIBHJIKICTH 3BYKY Yy BOJi, JIeIrKO O0YNCJIUTH BiICTAHDb
A0 BiIOMBAK4Y0i NepenoHW, TOOTO BU3HAYUTH TJIHOMHY MOpPs a00 OKeaHy.
ExoJ10T, ik Ha3BaJIM IO YCTAHOBKY, 3p0O0MB CIIPABKHiH NEPEBOPOT y NPAKTHLI
BHMIPIOBAHHSI MOPCbKHUX IJINOUH.

SAK1I0 TOYHe BUMIPIOBAHHS BEJIUKHUX IVIMOMH MAa€ BaXK/JIMBE 3HAYCHHS 1JIsI
HAyKH oOKeaHorpadgii, T0 MOXKJIMBICTbL MIBUIAKO, HAAIHO i TOYHO BU3HAYATH
rJIMOMHY Ha MIJKOBOMII € CYTTEBOI JIONMOMOIOI B MOpeIJIABaHHI,
3a0e3meyyr0o4d WHMOro Oe3meky: 3aBIAKHM €XO0JO0TY CYIHO MOKe CMUIMBO i
IIBUIKHM  X0A0M HaOiamxaTtucsa 10 Oepera. B cyyacHmx exosorax
3aCTOCOBYOTbCSI He 3BHYaAliHIi 3BYKHM, a HAA3BHYaHMHO IHTEHCHBHI
«YJbTPA3BYKW», HEYYTHI JIOACBKHM BYXOM, 3 4YacTOTOK OJHM3bKO JeKLIbKOX
MiIbHOHIB KOJMBAaHb 32 CeKyHAY. Taki 3ByKHM CTBOPHOKTBHCH KOJHBAHHSIMH
KBapUOBOI IVIACTUHKH (I’ €30KBapIy), BMIllIeHid Y HIBUIKO3MIHHE eJIeKTPUYHE
noJie.

22.1(IT) Bix sikux (hakTOpiB 3aJ€KUTH MIBUIKICTH MOITUPEHHS 3BYKY?

Bionoegiov: Illsuoxicmv nowupenHs 38YKOBUX X8UNb  3ANeHCUMb  8I0
cepeoosulya, 8 AKOMY 80HU 3HAXOOSAMbC MA MEMNEPamypu yb020 cepeoosua?

22.2(IT) B sskomy cepeoBuILll MBUAKICTh 3BYKY O1IbIIIA: Y TOBITP1 YU Y BO1?
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Bionoegiow: [llsuoxicms nowupenns 38yKy 6yoe Oinvuior y 800L.

22.3(C) Sk 3MIHIOETHCS MIBUAKICTh TIOMUPEHHS 3BYKY 3 IIiIBUIICHHIM
Temmeparypu?

Bionoegiov: 3 niosuwennam memnepamypu wmeUOKiCmy 36YKy 3pOCHAE.

22.4(B) Ilig yac BuMIprOBaHHS TJIMOMHHM MOPS IiJI KOpabjieM 3a JOIMOMOTOI0
€X0JIOTa BUSBUJIOCH, IO MOMEHTH BIANPAaBICHHA W TPUUHATTS YIbTPA3BYKY
po3aineni nmpomixkkom vacy 0,6 c. SIxka rmubuHa Mops mig kopabimem? (ILIBuakicTh

3BYKY B MOPCBKiil Boi opiBHIOE 1500 m/c)

Hano: Po3eé’azanns
t=006c 3a yac 0,6 ¢ 36yK 00x00umb 00 MOPCLKO2O0 OHA I NOBEPMAEMbCA
v=1500m/c 00 Kopabs, omoce.
h-? 2h=v-t
h=Ut
2

(h :vz-t:M/(Z:-c: ]

1500 0,6

5 =450 M

Bionoeios: h=50 m.

23. Kaxauu 3aB:KIM NpPHUBEPTAIN  YyBary
HATYPAJICTIB CBOIMH HIKABMMH 0COOJHUBOCTAMHU.

B:xe cam BuUIIs] IUX JUBHHUX 3BipiB 3 BCJIMKHMH

HIKIPACTUMH KPWJIAMHU-TIEPETHHKAMHU, HATATHYTHMH [[(( |(( \j{!\‘ &J/ /

¢ \\
M\\\\\\ \\\\\ \ j

Mi’k  KiHOIBKamMu 1 Tyay0om, BeJaM4Ye3HMMH \\

CKJIAMYACTUMHU BYXaMH | [IOBrUM 3MiHEHMMHU
NAJbUSAMH MepPeaHixX Jjam - A0cuTh cBoepianmii. Lli

HIYHI Ta CYTiHKOBI 3BipfiTa MOIKAKTH BeJIHYe3HY KiIbKICTh HIKIIIMBUX KYKIiB
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Ta IHIIMX KOMAaX, JIOBJAYM IX Ha JboTy. KaxkaHu 3ajgsiralorb Ha 3UMOBY
CILUIAYKY, 1030aBJIEHi CBOr0 OCHOBHOI'0O KOpMY.

HoBiTHI J0C/IiIKeHHS NOJbOTY KaKAHIB I NPUYHUH IX HAA3BHYANHOIrO
Opi€eHTYBaHHSI B MNPOCTOpPi Npu3BeJH A0 [Ay:Ke NIKABUX BHCHOBKIB, fKi
HECNMOAIiBAHMM YHWHOM TMOB’fI3aHi 3 OCTAHHIMHM JOCATHEHHAMHM TeEXHIKH -
paaiosokanii. BciM BitoMi TOHKHMI NUCK | MUKAHHA KA’KaHIB, AKi BOHU BUJIAI0OTh
y moaboTi. 3a J0mOMOrow cHemniaJibHOro I1’€30KBapuHeBoro Mikpogona,
MiICHJII0BAYA i 3ByKOBOI0 3alHUCy Ha IUIBIi, BYeHI BCTAHOBMWJIN, 0 KAKAHU
BHIAIOTH YJIbTPABUCOKI 3BYKH 3 4acToTol0 10 80 kl'nm. /lns aroacekoro Byxa,
3MaTHOI0 CHPUIMATH 3BYKHM 3 4aCTOTOK BChHOro Bia S0 pasiB g0 15 tuca4y B
CEeKYH]Y, TaKi yJbTPa3ByKH 30BCiM He YYTHi.

AKmo 3BHYAMHI HHM3BKI 3BYKM IOIIMPIOIOTHCH KPYIOBMMH XBHJISIMH
HABKOJIO JUKepeJa KOJMBAaHb, TO HAAYACTOTHI 3BYKM MAaKThb BY3bKY
CIPAMOBAHICTh Y BUIVIAAI IyYKa Maii’ke MapajejJbHUX «3BYKOBHX IPOMEHIB».
3aTe, BHACJIIOK BEJIMKOI0 MOIIMHAHHSA, LI YJIbTPAKOPOTKI XBWJIi Ay:Ke IIBUIKO
3aTyXalTh, NOMIHMPHIYNCH, HA HeBeJHKI Biacrani. B ocHoBi pagiosokanii
JICKUTH BII0OOpPaKeHHs BY3bKOI'0 IYYKAa KOPOTKHMX €JEKTPOMATHITHUX XBWJIb
Bil Jajiekoi HeBMAUMOI mepemikoau. BinduTuii mny4ok cHpuiiMaeTbes
oco0muBUM mnpuiiMadeM. /loxaTkoBi NPHCTOCYBAHHA MO03BOJISIIOTH HIBHIKO
BU3HAYUTH BIACTAHDb i BeJIMYMHY HEBUAMMOIO NpeAMeTy (HAPUKIAA, KOpaodJist
a0o0 JiTaka, 0 3HAXOAATHCA B TYMaHi a00 MiJi yKPUTTAM HiYHOI TEMPSIBH).

Kasxkanu Bech 4ac BHAAKOTH HEYYTHi IS HAC 3BYKH, YaCTO MiHAAIOYH iX
cuiay i Bucory. BigOmpawuuch Big mnepemikoa, BiANOBIAHI 3BYKOBi XBHJII
CHPUIIMAKTBHCH TBAPMHAMH i CUTHAJIZYOTh NMPO HASIBHICTH TOr0 YM iHIIOIO
npeamera. PearyBatu Ha Toil UM IHIIUA 00’ €KT KAKAHU MOYUHAKTH NPUOJIN3HO
Ha Biacrani 1 merpa. HaliMeHma BiICTaHb $IKY MOXKYTh BHU3HAYUTH KaKaHU
ckiaagae S5 cm. HIBuakicTs pyxiB MUl J03BOJIsIE i MMTTEBO 3MIHIOBATH
HANPSAMOK MOJILOTY i BUBEPTATHCA Bijl 3iTkHeHb. [{ikaBa mie oxHa moapoous.

Bunasatu 3ByK i B TOM e 4ac 4yTH HOro BiIOUTY JIYyHY HeMO:KIUBO. Tomy

3BYKHM HAJCWIAKTHLCA MHUIIAMH He MiAPsd, a 3 YaCTUMH NepepBaMu (KUIbKa
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AecATKIB pa3iB B cexkyHay). Koporki mnpoMiKKH MOBYAaHHA TBApPHHH
BUKOPUCTOBYIOTh /ISl TOro, o0 BJOBMUTH XBWIi. Takum 4YuHOM, 3 JOYyKe
JAJIEKUX yKe 4aciB, KAKaHU KOPUCTYBAJIUCH OCHOBHUMM METOJXAMM JIOKALIl, 10
BHUPOOUCH Y HUX B MPOLeCi eBOJIIOLIIiHOT0 PO3BUTKY i MPUCTOCYBAHHSI.

23.1(IT) BunmpomiHIOBaHHS 1 MOTVIMHAHHS SKUX XBUJIb J03BOJISE KaKaHaM Y1TKO
OpIEHTYBATHUCh Y TEMPSIBi?

Bionoegiov: Kaocxcanu 30amui eunpominosamu i NOIUHAMU YIbMPA38YKOSI
XGUJIL.

23.2(IT) KonuBaHHS SIKMX 4aCTOT HA3UBAKOTh YJIBTPA3BYKOBUMU?

Bionoegiov: Konusanus 3 uwacmomoro nounao 20000 [y, (sepxus mednca
VIbMPA38YKOBUX XBUIb € YMOBHOIO).

23.3(IT) YoMy mOpiBHIOE YacTOTa XBHII, AKY BHUIIPOMIHIOIOTH Ka)XaHH Tif dac
MTOJTIOBAHHA?

Bionoeiowv: bruzvko 80 xly.

23.4(C) Sxuii MeTOJ JICKUTH B OCHOBI paJI10JI0KaIlii?

Bionogiov: B ocnosi paodionoxayii nexcums 8i000pAdiCeHHS 8)Y3bK020 NYUKA
KOPOMKUX eeKMPOMASHIMHUX X8Ub 8I0 0aNeKOoi He8UOUMOI nepeukoou. Biooumui
NYYOK  CAPUUMAEMbCA  0coOaueuM  npuimadem. Jlo0amkosi  Npucmocy8aHHs.
00380JI510Mb  WBUOKO BUZHAYUUMU GIOCMAHL | BEIUYUH) HEBUOUMO20 NpeoMemy
(Hanpuknaod, kopabns abo nimaxa, wo 3HAX005MvbCsl 8 MYMAHI abo Ni0 YKPUMmIM
HIYHOT mempsi6u,).

23.5(B) BcTaHOBITH, UM 3MOXE€ Ka)kaH, BUIIPOMIHIOIOUM CHUTHAJI YacTOTOIO
80 kI'u, BusiBUTH KOMaxy po3mipoMm | MM. HIBHIKICTH 3ByKYy B MOBITPI BBaXKaTu
320 m/c. BianoBiaps MOSICHITS.

Bionoeiowv: 11]o6 cuenan 6ys 6i0bumum, po3mip nepeukoou He NosuHeH Oymu
MeHwumM 0osdxcunu xeuni nepewkoou. Cuenany uacmomor 80 xly y nosimpi
gionosioae 008xcuna xeuni 4 mm. Omaice posmip Komaxu nOBUHeH OYmu He MeHWUM

Hioe 4 mm. Bionosiono kasican we 3modice 8UABUMU KOMAX) .
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24, Iynami - XBWJIi, JAOBXKHHOIO
Oinbme 500 M, IKi yTBOPIOKOTHCS B MOPi
Yd B OKeaHi 3a3BH4Yaidl BHACITIAOK
3emiieTpyciB (200 maxiHHA acTepoixy

TOIIO) i OXOIUIIOKTH YCI0 TOBILY BOIM.

Ha riam0okiid BoAi myHaMi MOMIHUPIOETHCS g
3i IBUJKICTIO KUJIBKAa COT KiJlOMeTpiB Ha rnHy i 323HA€ HE3HAYHHUX BaT
eHeprii. ['o;10BHA BiAMiHHICTH yHAMi BiJI iHIIMX BUIB XBWJIb HA BO/Ii MOJIATA€ B
TOMY, 1110 PYXa€ThCSl BCA TOBIIA BO/JM, a He JIMIIEe BEPXHiid 1ap BOAMU.

Y XBWJIi 4aCTHHA MOBEPXHi BOJAU NPUHMAE YUACTH y IBOX PyXaX: PyXa€ThCcH
Mo KOJIy JAesIKOro pajiyca, AKMH 3MEHIIYEThCS 3 MIMOMHOI0, i MOCTYNAJIBHO B
FOPU30HTAJBHOMY HANPAMKY. Y MOpI, HAa BeJUKii rauOMHI ODyHami He
CTAHOBJISITH 3arPO3M ISl CY/THOILIABCTBA, IX MOKHA HABIiTH He moMiTUTH. OIHAK
Oisis1 Oepera, KoM IJIMOMHA MOCTYIOBO 3MEHIIY€ETHCS, IIYyHAMI YIOBIJIbHIOETHCH,
a BHCOTA XBMJII 3pOCTA€, BOHA NEPETBOPIOETHCH HA pyxoMy cTiny Boau. Ilix yac
BHUXO/AY HA MUUINHY 0ijisi Oepera ii BUCOTA MOKe CATHYTH JecATKIB MeTpiB. Kpim
TOI0, XBMJISI, 10 H/e IiJ KyTOM 10 Oepera, ynoBiIbHIOEThCSI HEPIBHOMIPHO i Ma€
TeHJECHLiI0 po3BepTATHCH 10 Oepera.

IIpyunHOK0 OiNbIIOCTI IyHAMi € MIABOAHMH 3eMJIETPYC, i 4Yac SIKOro
Bif0yBa€Tbes 3¢yB (MiAHOM YM ONMYCKAHHSA) AUIAHKH MOPCHKOIO JIHA. 3a3BHYai
BUHMKA€ Bil TPbOX [0 I 'SATH XBWJb, JAPyra ado Tpersi HalcCWIbHimI. XBWJi
HYHAMi MalOTh HAA3BHYAWHO JOBrui mepioa (Bia ABOX XBWJIMH 10 I'OJVMHHU) Ta,
BIAMIOBIJIHO, BEJIMKY JAOBKHMHY (IeCATKH 200 COTHI KiJIOMETpiB) y TO#l 4Yac fIK
3BHYAliHI CTBOpPeHi BiTPOM XBWJi, MalTh mnepiog a0 10 cexyHa Ta JAOBKUHY
xBuJIi 10 150 M. OcKiJIbKHM J0BKUHA XBHJII HYHAMi Ha0araro Oijibiua 3a riim0uHy
BOIOIIMUIIA, TO 0 PO3MOBCIOKEHHS] TAKMX XBHJb MOKHA 3aCTOCYBATH TaK
3BaHe HAOJIMKeHHSI MUUIMHU: XBWJIS HA MUJIMHI PyXa€Tbecd i3 MIBUAKICTIO, IO

JOPiBHIOE KBAJPATHOMY KOPeHeBI BiJl J00yTKY NPHUCKOPEHHS BUILHOIO NMAaiHHSA
HA TauOuHy BojoiiMmuma v =.,/gH, ne J - NPUCKOPEHHSl BiJILHOIO NaliHHA

(9,8 M/CZ), a H — rimouna. Hampuxknan, Ha ramOuni 4000 m, mBHAKICTH
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cranoBuTume 0au3bk0 200 m/c (720 xm/ron), a Ha randuHi 40 M — aume 20 m/c
(72 km/ron).

Haii6isbia mBHAKICTL PyXy HYHaMi, IKY BJAAJIOCH BUMIPSTH, CTAHOBMJIA
1000 xm/roa. IlyHami MOXKyTh NPHM3BOAUTH [0 3HAYHMX PYHHYBaHb Ha
y30epexiki Ta OCTPOBaX, HABITb HAa BiJACTaHAX, Je MOYATKOBHH 3eMJIETPYC
peecTpyerbes aume npuiaagamu. Haibiabiy 3arpo3y nyHami CTAaHOBJSITH TSI
Micb Ha y30epexkKi OKeaHiB Hemojadik celicMiYHMX 30H — octpoBu IaiTi,
Anonia, Dininminn. [Honag 80 % ycix myHami peecTtpyrorbes Ha nepudepii
Tuxoro oxeany.

CyTr€BUM MOMEHTOM CHCTeMHM MONepeI:KeHHsA € IH(OPMOBaAHICTH
HaceJieHHs. /ly’ke BaJIMBO, 00 MeIIKAHII y30epeAsKs YSABJISIH, AKY 3arpo3y
craHoBUTH nyHami. Hanpukiaan, B SlnoHil icCHyl0OTh YHUC/I€HHI OCBITHI IporpamMu
npo npupoaHi karacrtpodpu, a B InaoHesii 31e01bIIOT0 He 3HAIOTH MPO IyHAMI,
0 M 3YMOBHWJIO BeJMKY KiJBKICTH KepTB nyHami 2004 poui monpu Te, mio y
MEILIKAHIIB i€l KpaiHu MaB OM OyTH BilIOBIAHUI 10CBiJ.

21.1(IT) Ha skiii ramOWHI IIBMIKICTH MONIIUPEHHS XBHJII IyHaMi JTOPIBHIOE
720 xm/Ton?

Bionoegiov: Ha enubuni 4000 m.

24.2(C) Sk pyxaroTbcsi YaCTUHKH IMOBEPXH1 BOJU B ITyHaM1?

Bionoegiov: Yacmuuka nosepxHi 600U NpuliMae yyacmes y 080X pYXax:
PYXaemucsi no KOy NegHo20 paoiyca i NOCMYNAaibHO 8 20pU30HMANbHOM) HANPAMK).

24.3(J1) Yomy nipu miixoi 10 Oepera 3pocTae aMIuTiTy 1a XBUIIi?

Bionoegiov: 3menwienns weuokocmi nowlupenHs Xeuni nooausy obepeea
npuU3600UMb 00 3MEHUIeHHsl KIHeMUYHOI eHepeaii, KA 8 CB010 uepey nepemeoproEmvcs
V NOMeHYIaIbHy, Wo U NPu3800Ums 00 30i1bUEHHS AMNIIMYOU (BUCOMU) XBUIL.

24.3(B) I1lo BimOyBaeThCS 3 MOBKUHOIO XBIIII IyHaMi MpHU MiAX0Al 10 Oepera ?
Biamosigb mMOSICHITE.

Bionoegios: /losocuna xeuni yynami npu nioxodi 0o bepeza 3merutyemocs. lLle
8i00Y8AEMbC MOMY, WO UBUOKICIb NOWUPEHHS X8UL 3anedcums 8i0 enubunu. Ilpu

nioxo0di 00 bepeea enUOUHA 3MEHULYEMbCA, BIONOBIOHO 3MEHULYEMbC WBUOKICb
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nowupents xeuni. OCKiibKU 008’CUHA XBUTL NPAMO NPONOPYIUHA WEUOKOCMI, MO

npu it 3MEeHUEeHHI 00BHCUHA XBUTT MENC 3MEHUUMBCSL.

25. BiacTMBOCTI eJIeKTPOMArHiTHMX XBHJIb JOCHTh Pi3Hi Ta 3ajiexKaThb Bil
JOBKHHM XBWJIi BHUINPOMIiHIOBaHHs. Bce Ppi3HOMAHITTS JXOBKMH XBWJIb
€JIEKTPOMATHITHOI0 BHUIIPOMIHIOBAHHSI MOKHA TMOAUIMJIM HA IHiCTh BHIIB:
raMMa-BUIIPOMIHIOBAHHSI, PEHTIeHIBCHbKI NMpoMeHi, yJabTpadioneToBi nmpomMeni,
BUIMME CBiTJI0, iH)pavyepBoHi MpoMeHi, pagioxBuJi (Ous. pucynox).

3aBasikM  pagioXBWISAIM MM CJIYXa€EMO Pajio, JMBHUMOCH Teje0ayeHHs,
KOPUCTYEMOCh  CTUIBHUKOBUMHM  TejdedoHamu. Bcee  esekTpomarHiTHe
BHUIIPOMIHIOBAHHS, [0BKMHA XBHWJII fKOro Oinbme 0,5 MM BiZHOCHMTBCH 10
pagioxBuiab. Ile — MAOBroxXBWIbOBHII KiHEHb €JICKTPOMATHITHOIO CIIEKTPY.
PangioxBuii B 3Ha4Hiil Mipi 0e3 mpo0JieM NMpPoXoasiTh Kpi3b 3eMHY aTMocdepy, i
JUIIE JesiKi 3 pagioXBWJIb, SIKi HA3MBAIOTh KOPOTKHMMH, BiIOMBAIOTHCS Bij
iOHi30BaHOr0 1mIapy 3eMHOI aTrmocdepu. 3aBASIKM LbOMY BiI3ePKAJCHHIO
MOKJIMBHI 3B’A30K MIXK PaJiOCTAHUIAMH, PO3TANIOBAHUMM HAa NMPOTHJIEKHUX
TOYKAX IuIaHeTH. PagioxBuii c¢j1a00 NOIJIMHAKOTHCH CepeloBHUIIEM, TOMY
BUBYeHHs1 BcecBiTy B pamiogiana3oHi Haa3BMYailHO BaKJIUBe 1JIs1 BUBYEHHS

aCTPOHOMIi.

< 3pocraroya yactoTta v (')

102* 102 302 0% 410 #0" 102 0 408 10 A0* 402 10°
I | 5 | | | | | | | I | |

PeHTreHiscoke Mikpoxeunsose ;
Fama BUNpOMIHIOBaHHA | aunpowisio- | e || FBPaseREOHe | 5ol - | KOPOTHl

e ! " [oBri pagioxsuni
BaHHA ROMIHIORAHHA] B S pagioxsuni

| | | | | | | il | | | |
10=° +40°% 102 4070 40° j:L1o- 107% 102 0% 40% 16% 0% #0d

Rt 3pocratoya AoBXKMHA XBUNI A (M) =

400 500 600 700

3pocTatoya JoBXUHa XBUni 1. (HM) =

o 3ae0annsn 25
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25.1(IT1) Slxa BracTUBICTH PaAiOXBWJIb HAA3BUYANHO Ba)JIMBa MPU BUBYCHHI
KOCMIYHOT'O TIPOCTOPY?

Bionoegios: Paodioxsuni cniabo no2nunaromuscs cepeoosuye.

25.2(C) o sxoro BHIy BUIPOMIHIOBAaHHS HAJIEKHUTHh €JICKTPOMArHiTHA XBUJIS
JIOBXUHOIO 50 M?

Bionoegiov: Kopomki padioxsu.i.

25.3(C) YoMy nOpiBHIOE MIBUAKICTh MOIIUPEHHS €JIEKTPOMArHiTHOT XBWJI Y
BaKyyMmi?

Bionoegios: 300 000 000 m/c.

25.4(J1) KopucTyrounch MIKajao0, po3TallylTe Ha3BU €JIEKTPOMArHITHUX XBUJIb
BIJINOBIJTHO /10 MIPH 3pOCTAHHS iX YaCTOTH.

A. PeHTTeHIBChKI MPOMEHI,

b. IndpauepBoHi npomeHi;

B. Pamioxsuni;

I'. Bugume cBiTIIO;

. YasTpagioneroBi NpoMeHi;

E. I'amma-tipomeHni

Bionogiov: 1 —B,2—5b,3-1,4-][, 5— A4, 6 -E.

25.5() Yepes sikuit 9ac MU OTPUMAEMO TIOBIJOMIICHHS 3 YKPaiHCBKOI KOMETH
UypromoBa — I'epacumeHka, SIKIIO AOCTITHULIBKUANA amapaT, 1[0 Tepejlac CUTHAI,

3HaXOJUThCcs Ha BifcTaHi 600 MuH. KimomeTpiB Bia 3emii. Biamoiae mompaiite y

rOAUHAX.
/lano: Po3zeé’azanns
¢ =300 000 km/c S

s = 600 000 000 km
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BignosBiaw: t=2000 c=0,6 200

3ajayi 119 caMOCTIIHOTO PO3B’A3aHHA

26. YabTpa3BykoBa Je(peKTOCKOIMisi - MeTod, 0 JA03BOJISIE€ 3AiCHIOBATH
nomyk AedekTiB B MaTepiajai BUPOOy HLISIXOM

BUIIPOMIHIOBAHHS TA NPUIAHATTSH

YJIbTPA3BYKOBUX KOJHMBAaHb, BiIOUTHX BiJ
BHYTPIlIHIX Je()eKTiB, Ta MOJAJbIIOT0 aHATI3Y

IX aMILTITYAH, Yacy npuxoay, GopmMu ta iHIIKX

XAPAKTEPUCTUK 32 [O0NOMOIOK CIHeliaJbHOro Mo 3a60anns 26
00JIaITHAHHS - YJIBTPA3BYKOBOIO 1e()eKTOCKOMA.

YabTpasBykoBuil  JeeKTOCKON A€ 3MOry BHUSBJIATH  TPIilIUHH,
po3miapyBaHHsi Ta iHIi aedekTH B MeTajJeBHX i HeMeTajleBUX BHpPOOax,
KOHTPOJIIOBATH AKICTh 3BAPHUX HIBIB, BU3HAYATH TOBIIMHY BUPOOIB TOILO.

26.1(B) IIpu mpoBemeHHI MAOCHIPKEHb TMEPIIMA 3BYKOBHM CcHUTHAlI OyB
orpuManuii uepe3 180 MKc michs BiAnpaBieHHs, a Ipyruii yepe3 60 mkc. SIka BucoTa
neram? Ha skiii riuOuHi BUsiBIEeHO AedekT y aetami. IIBUIKICTh yIbTpa3ByKy Y

ctam nopisaioe 5000 m/c.
3angaua 27(B)

Terumoxina, mo HaOMMKAETHCS, 1aB TYIO0K, 3BYK SKOTO MOYYJIM HAa MOCTY 4Yepes

3c. Ilimx MocroM Temyoxia mpoimoB yepe3 3 xB. Temmeparypa MOBITPs 0°C.
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Busznauntu mBHIKICTh pyxy Teruoxona. LIIBuaKICTH 3ByKy B MOBITpPI BBaKaTu
piBHOIO 332 Mm/C.

Bignosias: lIIBuakicTh TEmioxoaa 10piBHIOE 5,5 M/c¢

MOCA/KEeHOMY JIiCi 3BYK NOIIHUPIOETHCS a00pe,
npoTe ripme, Hi’K Ha BiIKPHUTI MicleBOCTI.

Axmo 3BYK Ha CBOEMY NUIAXY 3ycTpidae

a00 CTiHy), TO 3BYKOBAa XBWISl BIIOMBAETHCS Bill
Hux. Kosm Big0uTa Big mepemkoau 3ByKOBa XBHJISI IOCATA€ HAIIOIO ByXa, MU
Yy€MO 3BYK, Ha3BaHMH JyHOW. TH, 3BUYaliHO, 4YyB T'ypKIT rpomy, npo0yBas
Kpu4aTtu y Jici, B ropax. I'ypkir rpoMy mNOfICHIOETbCH OaraTtopa3oBUM
BiZOMTTAM Horo Bix xmap i 3emuri. Ha siBumii BigOuTTsi 3ByKY Oasyerbcsi ist
€X0JI0Ta — MNpHJIALy, 3a [JAONOMOIOI SIKOI0 BUMIPHKTH TIJIMOMHY MOps, a
reoJioru, mod po3BigaTv rIIMOMHHI MOPOAU, YACTO BAAKTHCA 10 BUOYXY, XBHJII
BiJl SIKOr0, MOIIMPIIYUCH HA IJIMOMHY, BiIOMBAKTBLCH Bil I'yCTIIIMX MOPix i

MO:KYTh 0yTH 3adiKcOBaHI Ha MOBEPXHi Yepe3 NEeBHUI Yac micjasa BUOYXY.

28.1(IT) SIx Ha3MBaE€THCS BiAOWTA Bij MEPEIIKOIM 3BYKOBA XBHJIS?
A) lloznoBxust Bb)Jlyna  B) Ilonepeuna  I') Bigromin
28.2(C) B sxomy cepenoBullll, IMBUIKICTh MOIIMPEHHS 3BYKOBOi XBHII
HalOIbIIA?
A) ToBiTps b) Bonra  B) 3aumizo
28.3(J1) Yomy nOpiBHIOE MIBUAKICTH MOUIMPEHHS BUOYXOBOI XBHJII B 3€MHIH
KOpi, SIKIIO XBWJIS TOBEpHYJach d4epe3 22 ¢ micis BUOyXy, a TBepAa Mopoja

BUSBWJIACH HA TJIMOMHI 55 KM?
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29. Yumano MexaHiYHMX SIBHII TOPOIKYIOTH
3ByK. HaBkoJMIIHE cepefoBHIe HANOBHIOKTH
HaiipizHoMaHiTHIII 3BYyKH. Ile rypkit moromukiy i
CTYKIT MOJIOTKA, Ipa Ha rirapi i pumiHHA ABepeii,
1IeJIECTiHHSA JIMCTS il 3aBUBAHHA BITPY, CIIiB NTAXIB i

rojioc JIAuHHU. Sk Ke BHHMKaE 3BYK? SIKIIO

HATATHYTH CTPYHY TriTap¥, a NOTIM BiANyCTUTH,
BOHA MOYHE KOJMBATHUCHA. A OCKUIbKH Lle KOJMBAHHSA Bil0OyBa€THCH y MOBITPI, TO
CTPYHa 3MYUIY€ KOJMBATHCH i MOBIiTPA mopy4 i3 Hew. OTxe, CTPyHa mepeaae
BJIACHI KOJIMBAHHS YAaCTHHKAM IOBITPs, PO3MillleHUM /10 Hel HauOJmK4e, a Ti —
CyCiHIM i Tak maJji. YHACJHIZOK HbOro il BAHUKAE 3BYK. 3yNHHUTH CTPYHY — i
3BYK NPUINUHUTHLCA. 11 MOMIMPEHHs 3BYKY 000B’A3KOBO NOTPiOHA pe4OBHHA,
TOOTO cepenoBHIle. 3BYK NMOUIHUPIOETHCSI B TAKMX CepelOBHIIAX, SIK MOBITPS,
BOJ1a, TBepai Tuia. M’siKi Ta MOPUCTI TijIa MOraHi NPoOBIAHNKY AJi1 3BYKY. TBepai
Tij1a 100pe MpoBOAATH 3BYKOBi XBWJi. /ly:e no0pe mpoBoAsiTh 3BYK PiIMHH.
Pubu, Hanpukiaag, 4ywTh KPOKM Ta TrojocHu Ha Oepe3i. 3Byk y pisHuX
cepelOBHMIAX MOIUMPIETHCH 3 PI3HOKW MBHIAKICTIO. Y MOBIiTPi 3BYK
nomuprersbea 3i mBuakicro 300 m/c, y Boai — npudauszno 1500 m/c, B 3ami3i —
npudau3no 5800 m/c. A saAxkOum JwoauHa norpanuiaa Ha Micsaub, TO HiYoro 0
HABKPYI'M He mo4yJja, 00 Ha Micaui HeMae moBiTpsi, TOOTO cepeaoBMINA, B
SIKOMY NOIIUPIETHCA 3BYK. TomMy aMepHMKaHCbKi KOCMOHABTH, KOJH
nepedyBanu Ha Micsiui, CIIJIKYyBaJIMCA OJMH 3 OAHUM 3a JONOMOIOK pagio. Y
0e3M0BITPSIHOMY MPOCTOPi 3BYK He MOIUMPIETHCS.

29.1(IT) BkaxiTh, sIKi 3 HaBEJACHHMX YMOB HEOOXIJHI IS BUHUKHEHHS Ta
MOIIUPEHHS 3BYKY.

A) Komusne Tino B) Bakyym B) I[pyxue cepenoBume I') [lepemkonu

29.2(C) BubepiTh niamna3oH 4acTOT KOJUBAaHb 3BYKOBUX XBUJIb.

A)Big 1 no 16 I'g

B) Bix 16 10 200 I'g

B) Big 16 10 2000 I'1x
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I') Big 16 no 20 000 I'iy

29.3(C) Yu moxHa Ha 3emJTi IOYyTH 3BYK BiJl aJliHHS MeTeopuTa Ha Micss?

29.4(B) XJI0mMYMK YIyCTHB BiApO B KPHHHMIIIO 1 MOYYB 3BYK BiJ yaapy o0 BOIy
yepe3 2 cexkyHau. Busnaure riuOuny kpunuii. [IBuakicts 3ByKy y moBiTpi — 340

. . . 2
M/C, IPUCKOPEHHSI BUILHOTO A IIHHS BBaXaTH piBHUM 10 m/c”.

30. BinnmosinHo no Teopii :x. MakcBeJuia, SMiHHe MAarHiTHe MOJI€ MIOPOAKY€E
BHXPOBeE eJIeKTPHYHE, 2 3MiHHE eJICKTPUYHE I0Jie — BUXPOBe MarHiTHe. 3Biacu
MakcBens1  3po0OMB NPUIYLUEHHs, IO B TMPUHPOAL MOKYTh ICHyBaTH
eJIEKTPOMATHITHI XBHJII.

3MiHHe MarHiTHe MoJie CTBOPIOE 3MiHHe ejieKTpu4He moJe. Lle erekTpuyne
noJie MOpPoOAXKy€ 3MiHHe MarHiTHe noJie. Te, y cBOI0 4epry, 3HOBY eJIeKTPUYHE W
Tak Jaaji. BuHukae cucreMa 3MiHHHUX eJeKTPMYHMX I MarHiTHMX MOJiB, IO
3aXOILTIITH JeAadti 0iburi 001acTi mpocTopy.

EnexkTpomardiTHa XBWJISA — L€ NMpouec MOIIHUPEHHS B NMPOCTOPi i3 yacom
BUIBHOI'O €JIEKTPOMATrHITHOTO MOJIS.

MakcBeJna 3Mir HaBITH TEOPETUYHO 00uMCcaNTH HIBUAKICTDH
€JIEKTPOMATrHITHUX XBWJIb, IPUYOMY HOMY UISl IIOTO 3HAI00MIHNCS TUILKH JaHI
MPO B3aEMOJII0 eJIEKTPUYHUX 3aPSAiB i eJIEKTPUYHUX CTPYMiB. OTpUMaHMi «HA
KIHYUKY T1epa» pe3yJbTarT ypa3uB camMoro MakcBe/ia: IBHUAKICTH
eJIEKTPOMArHIiTHUX XBHJIb BusiBWwiacsa piBHowo 300 000 km/c, ToOTO 30iriaacs i3
yKe BUMIPSIHOI0 HA TOM 4ac IIBUAKICTIO CBiTJIA.

30.1(IT) Sx mnoBuWHHA pyxaTUCAd YAaCTHHKA, 1100 BOHA BHUIIPOMIHIOBAJIA
€JIEKTPOMATrHITHI XBUJ1?

30.2(C) VYV sKOoMy KOJUBaJIbHOMY KOHTYpl (3aKpUTOMY 4YH BIIKPUTOMY)
KOJIMBaHHS MIBU/IIIIE 3aracatoTh?

30.3(/) 3a skoi dYacTOTM KOJMBAHL pajionepenaBad  BUIPOMIHIOE
€JIEKTPOMAarHiTHI XBWI 3aBA0BXKKH 200 M?

30.4(B) Buznaurte yacToTy i JOBXXKHHY XBHJII pajiioniepeiaBaya, Ko mepio

o . 5
HOro CJICKTPOMArHiTHUX KOJIMBAHb 10~ c.
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Pozain V. ®i3nka atoma Ta aTOMHOTO siApA.

Di34HI OCHOBM ATOMHOI €eHePreTUKH

Ipuxaam po3B’A3yBaHHA 32124

31. OmnpomiHeHHsI JAMHU Bil BHYTPIIIHIX NPUPOIHUX [Kepes 3a3BUYAN

cranoButh 20 % Big 3arajbHOi J03M HAa M’SIKi TKAHWHU BiJ TPHPOITHOIO

pagianiiinoro ¢ony. I'0JIOBHMM [KepesioM NPHPOAHOIO

BHYTPIlIHbOI'0

ONPOMiHEHHSI € PAJIOHYKJII/I 3¢MHOT0 MOXO/’KeHHsI KaJaiid-40, 1110 HAXXOAUTH /10

OPraHi3My 3 Xap4yaMu.

ARTHUBHICTH K-40 Ta BMIiCT AKTUBHOI0 KAJII0 B MPOAYKTAX XaPYYBAHHSA

I[MPOAVKT AKTHUBHICTb BMICT CTABIJIBHOI'O
K-40 BK/KT KAJIIIO, %

TTwenuys 150 0,5

Kumo 176 0,6

T'opox 274 0,9

Kpyna epeuana 41 0,13
Kapmonnsa 130 0,45
Mopkea 84 0,29
Lubyns 44 4 0,15
Oeipku 100 0,34
M’saco anosuuunu 84 0,37
M’sco ceunsaue 33,3 0,1

Puba 17 0,26
Monoxo 44 4 0,14
Macno eepuikoge 3,7 0,014

31.1(C) Sxi 3 mpOAYKTIB XapuyBaHHS € HalOE3MEYHIMMMHU JJIsl BXKUBAHHS 3

ToukH 30py BMicTy Kanito—40 B mpoaykTax xapuyBaHH?
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Bionogios: 32iono mabauyi HatbesneuHimuMu € 8epuiKkoge MAacio, M'saco
ceuHAYe, MOIOKO, 2peyuana Kpyna, yuoys.

31.2([1) BusznauTe, CKUIBKM Kajil0 OTPUMAE JIIOJCHKUM OpraHi3M 3a MicCAllb,
AKIIO JIOJMHA 3a IeH Mepioj BKUBAa€ BUPOOIB 3 MIICHUILIl — 6 KT, 3 TPEUKH — 2 KT, 3
KapTorui — 4,5 Kr, 3 M’sca CBUHSYOIO Ta sSUIOBUYMHU — MO 3 KT, 3 MOJIOKa — 4 KT ?

Po3p’sizanHs:
3naxooumo macy K-40 6 3aznauenux npooykmax :
m=6-0,005+2-0,0013+4,5-0,0045+3-0,001+3-0,0037+4-0,0014=0,07335(xe)=
73,35 2.

Bionogiob: m=73,35 a.

31.3(B) Buznauutu 3arajibHy akTUBHICTh MPOJYKTIB, MEPETIK SKUX B3SITO 3
YMOBH TOTIEPETHBOT 3a/1a9i?

Po3p’si3aHHs:

Kopucmyrouuce mabauyero, Haxooumo 3a2anvhy akmuHicms Yyux npooyKmie:

A =6-0,005-150=4,5 (bx) y nwenuyi

A =2-0,0013-41=1,066 (bx) y epeuyi

A =4,5-0,0045-130=2,6325 (bx) y kapmoni

A =3-0,001-33,3=0,0999 (bx) y ceunsauomy m’sci

A =3-0,0037-84=9,324 (bk) y snosuuuni

A =4-0,0014-44,4=0,284 (bx) y monoyi

A =4,5+1,066+2,6325+0,0999+9,324+0,284=17,9 (bk)
Bionoegiov: maca K-40 6 3aznauenux npooykmax m=73,35 2, 3acanivHa

akmuernicmo akux A =17,9 bk.

32. Amapig 3 HalOUIbIIUMHM MeIMYHMMH i CONIAJIBLHO-eKOHOMIYHUMMU
HACJIIKAMHU 32 BCIO BiTHOCHO KOPOTKY ICTOPII0 ATOMHOI €HEePreTuKH cTajacs 26
kBiTHS 1986 p. Ha YopHoOuabcenkiii AEC. Budyx peakropa 4-ro eHepro0Joky
CNIPUYMHUB HeOyBaJie pajaianiiiHe 3a0py/IHEHHSI BeJIUYE€3HUX TEPHUTOPIid, 32 110

s apapist orpuMasia Ha3By YopHOOMIBCHKOI KaTacTpodu.
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I'ocTpa npomeHeBa xBopo0a sABJIfIE CO00I0 CAMOCTIiiHE 3aXBOPIOBAHHS, SIKe
PO3BHBAETHLCH BHACJIII0OK OJXHOPAa30BOro ado 0araTtopa3oBoro 30BHILIHBOIO
raMmma, a00 raMmMa-HeMTPOHHOTO ONIPOMiHEHHS 32 KOPOTKHI NMPOMIiKOK 4acy (10
10 ni6), y no3i Oibme 1 I'p, a Tako:Xk NpM HAAXOIKEHHi [0 OpraHizmy
PadiOHYKJIIIB, IKi YTBOPIOKOTH a/IeKBATHY NMOTJIMHEHY J03Y.

IMicass BuOyxy 0yJio rocmirajizoBaHo 237 mocTpaxkaajaux, sKi OTPHUMAJIH
BHCOKI /1031 onpoMiHeHHsl. Y 134 po3BuHYyJiacsl rocTpa npoMeHeBa XBopooa, i3
HUX 28 moMepsio BHAC/IIOK NPOrpecyBaHHSl NMPOMEHEBOI0 3aXBOPIOBAHHS B
NMOEAHAHHI 3 BEJIMKUMH MPOMEHEBUMU OMiKAMH.

32.1(C) fxi Buau paaioaKTHBHOTO BUIPOMIHIOBAHHS BaM BijoMi?

Bionogiov: Paodioakmuene 6UnpoMiHIO8aHHSA NOOINAEMbCA HA MPU CKIAOOBI:
a (amwga) — eunpominosanus, [ (bema) eunpominiosanHs ma y (2amma)-
BUNPOMIHIOBAHHAL.

32.2() Sx BIMBae Ha OpraHi3aM paJiOaKTUBHE BUIIPOMIHIOBAHHSA?
3anponoHyiTe CrnocoOM 3aXWUCTy BIJ MIKIJJIMBOIO BIUIMBY PajilOaKTUBHOTO
BUIPOMIHIOBAHHS.

Bionoegiov: Ionizyioue eunpominosanus npu 83aEmMolii 3 cepedosuuiem
CHNPUYUHAE BUHUKHEHHSI eleKMPUYHUX 3apsadie pisnux 3Hakie. IlIponukarouu 00
Op2aHizMy IOOUHU MA NPOX0OAYU Yepe3 Oi0N02IUHY MKAHUHY, 60HO NPU3BOOUMb 00
3aeubeni KIimuH, nopyutye OyHKyii YyeHmpanibHoi Hep8o6oi cucmemu, wo, y C80
yepey, GUKIUKAE NOPYUIeHHS (DVHKYII 3ai3 HYMPIWHbOI ceKpeyii, 3MIiHU CYOUHHOIL
NPOHUKHOCMI. BHACIOOK yux 3MiH NOPYULYEMbCA HOPMATbHUL nepebie OIOXIMIUHUX
npoyecie ma 0OMiH peyosuH, wjo npu3B00UnbL 00 NPOMeHeB0i X80poo.

Mirouu na wkipy, ioHi3yOUe GUNPOMIHIOBAHHS BUKIUKAE ONIKU AOO CyXicmb,
BUNAOIHHA B80JI0CCA, Ni0 uYac Oii Ha oui — kamapaxkmy. 3axucm 8i0 IOHI3 04020
BUNPOMIHIOBAHHS 3a0e3NeUyEMbCs MAKUMU 3aC00amu ma Memooamu:

V' 3onayielo abo 3axuuwjeHHAM O0dicepel SURPOMIHIOBANHS 34  OONOMO20I0
CneyianbHux Kamep, 020podic, eKpaHie,

v’ obmedicennam uacy nepebyeanns nepcoHany 6 padiayitino Hebesneynil 30mi,

v 6i00inennsam pobouo2o micys 6i0 0dxcepen GUNPOMIHIOBAHHSL;
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V' GUKOPUCTNAHHAM OUCMANYITHO20 Kepy8anHs,
v’ 3acmocysannsam npunadié CusHanizayii i KOHMpomo;

v’ guxopucmanmam 3acobie iHOUGi0yaIbHO20 3aXUCHIY.

32.3(1) BuznauuTH, SKy €EHEprilo OTpUMAE TUIO Macokw 15 Kr, SKmo B

pe3ynbTaTi raMMa OIPOMIHEHHS 11€ TUIO OTpUMAao MOTJIUMHYTY 103y B 1 ['p.

/lano: Po3zeé’sizanns
= w .
m=13xe Ockinoxu D = OJIs1 WLYKAHOT eHepeii ompumaemo
D=11p
W=D-m
W=7

Ilepesipumo oounuyi:
[W]= I'pke = Hdorc
Busnauumo uucnose snauenms wykanoi Gerudunu.

W=1-15= 15 [nc.

Bignosinb: W=15 /[ox.

33. ABapisg Ha IV eneproouaouni Yopuoounbcbkoi AEC i3 pyliHyBaHHSM
aKTUBHOI 30HU peaktopa Tuny PBMK -1000, sixka cranacsa BHoui 26.04.1986 p.,
npu3sBesia 10 pagialiiiHol eK0JIOTiYHOI KaTacTpo(du cBiTOBOro Macmragy.

Y kBiTHi-TpaBHi 1986 p. 3pyiiHOBaHuUii peakTop BUKUHYB y noBiTpsi 10 90
Ki pagioaktuBHOcTi. 50% akTHMBHOCTI BUKMAY CKJIaJaH iHepTHI rasm (Xe-133 i
Kr -85), 8-11% panioakTuBnmii iton (I-131, 1-132, 1-133), 1-2% wue3iii (Cs-137,
Cs-134), 0,2% crponmuiii (Sr-90, Sr-89).

Aepo30JIbHO-TIMJIOBA PAadi0AKTHBHA XMapa, fiIKa YTBOPWIACH BHACIII0K
BHOYXY peakTopa, KijlbKa pa3iB 00JeTiia 3eMHY KYJIK, 3QJUBIIM IJISIMI)
PagioaKTHUBHMX 3a0pyJIHEHb Pi3HOI IHTEHCHBHOCTI y 0ararb0X KpaiHax CBIiTY.
Kpim Toro, me maifske THXKIEHDb 31 3pyiiHOBAHOI0 PeaKTOPa BUTIKAB MOTYKHUM
CTPYMiHb ra3onogiOHUX JIETHYHX | 2eP030JbHUX NMPOAYKTIB, SIKUH, J0CATAYH

Bucotu 1200 m (y mepmi 2-3 100u micasi aBapii), NOIIUPIOBABCA Ji€I0 BIiTPY Ha
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COTHi I THCAYi KiJIOMeTpPiB, MOCTYNOBO BHUNAJAAI0YU i BUMHBAKYNCH J0LIAMH,
YTBOPIOIOYH  XApPaKTepPHi  HeNepepBHI «caigm» 1 OKpeMi  «INIAMM»
PanioaKTUBHOCTI.

3a MexamMu KoIMIIHBOrO PansiHncbkoro Corw3y iCTOTHO palioaKTUBHOIO
3a0pyaHenHss (200 Bx/M® i 6inbine) 3a3Haam kpainn  Cxignoi €Bponmn,
®@innsanaia, [IBemis, AsBcrpis, IliBniuna Itania, CaoBenis, MakeaoHis,
Bouarapis, cxigna yactuna I'penii i 3axinna yacruna Typuii.

YTBOpHJIOCS MOTY’KHE I0JIe PAXiOAKTUBHOrO 3a0pyaHeHHs (y Mekax
kommHboro Colosy - monax 150 Tuc.km” no izorinii 0,05 MP/rox na 10.06.1986).

33.1(C) 1llo Bu 3HAETE MPO AKTUBHICTH PAI0AKTUBHOTO HYKJIiga?

Bionogiov: AxmusHnicmio A padioakmuenozo Odicepena HA3UBAIOMb DI3UUHY
BENUYUHY, WO XAPAKMEPU3YE KiTbKICMb padioaKmMUuHUX po3naoise 3a 0OUHUYIO 4acy.

A=AN

Ax oounuyro akmusnocmi ¢ CI obpano 6ekkepenv (bx): akmusnicms y 1 bk
8i0N08I0A€E 0OHOMY PO3NAAY 8 CEKYHOY.

Takoorc suxopucmogyemscs iHua oouHuys — Kiopi (nosnavaemocs Ki). Kiopi 6

37 minvsapois pas binviwe 0oHo2o bexxepens: 1 Ki = 3,7-10" Bk.

33.2(C) Sxi no3u  10HI3YyIOUOTO BHUIIPOMIHIOBaHHS po3pizHsaore? Illo
XapaKTepU3ye eKCIO3UIlIHA 1032 ONTPOMIHECHHS?

Bionoegiov: Po3piznsaroms exkcno3uyiiny, no2iuHymy ma eKei8aieHmH)y 003U
[OHI3VI0Y020 BUNDOMIHIOGAHHA.

Excnosuyiiina 0oza xapaxmepu3sye ioHi3yI0Uy 30amHIiCMb GUNPOMIHIOBAHHS 8
nogimpi. 3a oounuyro 0osu 6 cucmemi CI nputinamo Ku/ke (kynon/xe) - ye maxa 0osa
BUNPOMIHIOBAHHA, NpU AKiU 6 | Ke cyxo2o nogimpsi 6UHUKAIOMb IOHU, SKI HeCymb
3apa0 6 1 KyIoH eneKmpuku KOJHCHO20 3Haky. [[ns xapaxmepucmuku yiei 003u

BUKOPUCTMOBYIOMb NO3ACUCTNEMHY 0OUHUYIO - penmeeH (P).

33.3(1) Busnauumtu, sika aktuBHICTh (y bk) mnpumagae Ha iHepTHI rasw,

panioakTUBHUMN MO, 11€31H Ta CTPOHIIIH.
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Bionogiow: 1Ki = 3,7-10"° Bk
A = 90 MKi:2= 45MKi =1,67-10" (BK) — NpUnaoae Ha iHepmmi 2asu,
A = 90MKi:100-11=9,9MKi=3,66-10""( bx) — npunadae na padioaxmuenuii

1100;

A =90MKi:100-2= 1,8MKi =6,67-10" Bx) — npunaoae Ha paoioakmueHull
yesiu,

A =90MKi:100-0,2 = 0,18MKi=0,67-10"°(bx) — npunadae na padioaxmueHuii
CMPOHYILL.

33.4(J1) BuzHauutu NOTIMHYTY 103y OMPOMIHEHHS, Ky OTPUMAE MPAIIBHUK
(dhopMyBaHHS MMij 4yac poOOTH Y OCEPENIKY PaAloaKTUBHOTO 3a0pyIHEHHS POTITOM 6

TOJIMH, SIKIIIO PiBE€Hb pajiallii Ha 110 TOJANHY CTAaHOBUB 5 paj/To/I.

ano: Po3é’a3annsn
= = D
Pp =3paod/e00=0,051p/200 Ockinvku Pp= 7T OJI51 WLYKAHOT 003U OMPUMAEMO
t =6 200
D= PD 1.
D -?
D] =2 rox =Ty
roj

Busnauumo uucnoge 3nauenHs WyKaHoi GeudUHuU.
D= 0,05Ip/200 - 6 200 = 03Ip — ompumae
npayieHUK QopmyearHs nio 4ac pobomu 8 0cepeoxy

PaoioakmusHo2o 3a0pyOHEeHHS.

Bionoeiow: D=0,3 I'p.

33.5(B) OGuncnuty, IKy €KCIO3UINIHY /103y OIPOMIHEHHSI OTPUMAB TPAIliBHUK
oxopoHu 30-TU KIIOMETPOBOI 30HU BIIUY>KEHHS, SKIIO BiH nepeOyBaB y 30HI 1
TUXKJIEHb 10 6 TOJUH IIOAHS Ta y CKIJIbKU pa3iB BOHA MEPEBUIIYE JOMYCTHUMY H03Y
OTPOMIHEHHA, SKy MOXE OTpUMAaTH MpaAliBHUK BiJI pamiamiiiHoro ¢ony, sSkui

ckianae 25mMkP/ron (6ionoeiov nooaitme ¢ Penmzenax).
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ano.:

Pogpon=25mxP/200=251 0°P/200
Pp=0,05mP/200=0,05-10" P/200
t=70nie*36200= 42 200

Po3zeé’szanna

. De
Ockinvku Pp= — > TO

ompumaemo D = Pp-t.

D -?

Ilepesipumo oounuyi:[D]=P/200 200=P
Busnauumo uucnose 3nauenns uykamnoi

eejlUdUrRU.

1) D,n=42-0,05-10° = 2,1-10° (P) —

8i0uydCeHHsl nio yac pobomu.

2) Doxen pon=42:25-10"° = 1,05-10° (P) —
OMpUMAas NPayieHuK MinbKu 8i0 NPUPOOHbLO2O
paoiayitino2o omy.

3)

Dewen _ 21-10° _
DeKCH.(l)OH 1,05-103

BilIHOBiIH’: Dekcn:2’1'10-3 P) Dekcn/ DeKcn ¢0H=2-

34.
ATOMHI HOMEPW, HA3BW, NO3HAYEHHA, NEPIOAN
HAMNIBPO3NALY PAOIOHYKNIAIB
TaGn2

Ne | HASBA OBO3HAYEHHA PALOIOHYKNIQ NEPIOA HANIBPO3NALY

1 |BOAEHb H H-3 12,35 pokn

19 |KANIK K K-40 1,39%x10° poku

37 [PYBIAIN Rb Rb-86 18,66 nid

39 [CTPOHUM Sr Sr-90 29,12 pokm

40 |UNPKOHM Zr Zr-95 63,98 ni6

41 |HIOBIN Nb Nb-95 35,15 ni6

53 (Mo I 1-131 8,04 ni6

55 [UE3IN Cs Cs-134 2,062 pokm
Cs-137 30 pokie

56 [BAPIN Ba Ba-140 12,74 nid

57 [NAHTAH La La-140 40 6 roa

58 [UEPM Ce Ce-141 32,50i6
Ce-144 2843 nid

24 [NONOHIN Po Po-110 1383 nib

86 [PAQOH Rn Rn-222 3,8 nid

88 [PAOIN Ra Ra-226 1600 pokie

90 [TOPIH Th Th-232 1405x10™ pokKie

92 |[YPAH U u-238 4468 x10° pokie

84 [NNYTOHIN Pu Pu-239 24065 pokxie
Pu-240 6537 pokie
Pu-241 14,4 pokn

0151 WLYKAHOI 003U

ompumae npayienux 30—mu Kinomempoeoi 30Hu
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34.1(C) Ha3Baru XiMiuHMId €IEMEHT, y Aapi atoma sikoro 146 ueiitponu i 92
MIPOTOHHU.

Bionogios: U - 238

34.2(C) Ha3Batm mpoMiXKOK dYacy, YIPOJOBXK SKOTO PO3MATAEThCS IOJOBHHA
MIOYaTKOBOTO YUCJIa aTOMIB.

Bionoegiov: Ilepioo nanispoznady — ye NPOMINCOK HaACy, YNPOOOBUC SIKO2O
PO3NA0AEMbCA NONOBUHA NOYAMKOBO20 YUCIA AMOMIE.

34.3(1) Kopucryrounch TaOauIEe0, BHU3HAUTE Y CKUIBKH pas3iB 1epion
HaITIBPO3Maly ypaHy OUIbIIMI 3a IEp10]] HAIBPO3MaIy MOJOHIIO?

Bionoeiov:  Typa/Toronie=5468-10"-365/138,3=11,8-10°  pasic  nepiood
Hanigpo3naody ypawuy Oinbuull 3a nepioo Haniepo3nady NOJOHIIO.

34.4(/1) O6uncnuTH CTaTy PaliOaKTHBHOTO PO3IANy IS PaJoHY.

ano: Po3zé’azanns

T,

pacony=3,8 0i0 Cmany padioakmusrHo2o po3nady 3Haxo0uMo 3a GopMyow:

)7 0,69
A=
BMS’HCI’!MMO YUCI06€ BHAYECHHA WyKaHOi' 6eJlUYURU.
1
~38-24-3600
=3,05-10°*

A

Bionoegiows: }L=3,05-10'Gc'1

34.5(B) BusHaunty, sika yactuHa eneMentiB Moxy-131 sammmmrecs uepes 32
no6u ?
ano: Po3¢’azanns

T=8 0i6 Ocxinoru, N=No/2"" | mo N/Ny=2""

t=32006u | Ilepesipumo oounuyi:

At-? [N/N,]=1
Busznauumo wucnose 3nauenus WyKClHOi. BeNUYUHU .

N/No=23%8=2"=1/16
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Bionogiow: Yepes 32 006u 3anuwumocsa 1/16 vacmuna enemenmie Hooy-131.

35. Ilpupoanuii pagioakTuBHMiA ¢(OH BIJIMBAE€ HA KOXHY JiloauHy. B
pe3yjbTaTi BHYTPINIHHOTO i 30BHIIIHHLOIO ONPOMiHEHHS JIIOJMHA NPOTATOM
POKY B cepeanbomy oTpumye 103y B 0,10ep. be3 BeJIMKOro pu3snKy 3a BCe KUTTH

JIOIMHA MOke HaOpaTu 35 Oep.

KINBEKICHA OUIHKA MPUPOOHOMO PAOIALIWHOMO ®OHY

Tabn.1
IAEPENOD YCEPEOHEHI EKBIBAJIEHTHI O03H, m3B\pik
BUIMPOMIHHOBAHHA

JOBHIWHE BHYTPILLHE
ONMPOMHEHHA ONMPOMIHEHHA
Kocmiy He 0,3
EHNpOMIHHBAHHA
KocMmoreHH pamioHy oA
H-3, Be-7, C-14, Na-24 0,015
JemHi paniody smigW:
K-40 0,12 0,18
Rb&7 0,006
U-238 = U-234 0,01
Th-230 0,09 0,07
Ra-226 0,07
Rn-222—» Po-214 0,8
Rb-220 TI-208 0,13
Th-232 0,003
Ra-228—Ra-224 0,14 0,013
Rn-220—T1-208 0,17
CymapHe on poMiHEHHRA 0,65 1,34

35.1(C) Busnaure, sKe JPKEpeIOo BUIPOMIHIOBAHHS CTBOPIOE HAMOUIbLITY
€KBIBJIEHTHY /103y OMPOMIHEHHS JIJIs )KHUBOT'O OpPTraHi3My.

Bionogiov: Haiibinbwy exsisanenmmny 003y ONPOMIHEHHA Ol JHCUBO2O
opeanizmy cmeoproe Rn — 222 ma Po — 214.

35.2(J1) Sxy mo3y ompoMiHEHHS 3a BCE XKUTTS OTPUMYE JIIoauHA? (CEpeIHii BiK
— 70 pokiB)

Bionoegiov: D=0,16ep-70 pokie = 7 bep — maky 003y ONPOMIHEHHs 34 6Ce
AHCUMMSA OMPUMYE THOOUHA.

35.3(1) BuzHaure, y CKiJIbKM pa3iB CymMapHa 30BHINTHBOTO OMPOMIHEHHSI MEHIIIA

3a CyMapHy 7103y BHYTPIITHBOTO OTIPOMIHEHHS.
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Bionogiov: Dy, . Des. s0en =1,34/0,65=2,06 pazie — cymapne 306HiuHe
ONPOMIHEHHS MeHUle 3a CYMAapHe 6HYMPIUUHE ONPOMIHEHHSL.

35.4(B) OGuuchiTh, KU BIJCOTOK BIJ 3arajibHOl JIO3M ONPOMIHEHHS CKJIaJae
K- 40.

Po3e¢'azanna:

3aeanvua 0oza onpominenna:D =0,65+1,34=1,99(m36/pik)

3azanvna 0oza onpominenns o K-40: Dy.40=0,12+0,18=0,3 (m36/pik)

Dk.40/D=0,3-100%:1,99=15% 6i0 3acanvroco onpominenns ckraoac K-40.

Bionoeion: Dy_40/D=15%

3aBaaHHA AJI CAMOCTIHHOT0 PO3B’SI3AHHS

36.
OCHOBHI WNAXKM Mirpaudii pagioHyknigis no
DionoriMHMX nNaHUKMXKax, Lo AOCArarwTb

NOOWHU €

* aTMoccpepHe NoBiTPA — NOAUHA;

* aTMocchepHe NoBiTpA — Boga — NOOVHA;

* BOOA — NAWHA;

* BOOA — Xapu4oBi NPOOYKTU pOCAUHHMAUTBA (npwn
nonuei) — NAvHa;

* Boga — rigpobioHTU — NOUHAE;

* BO4a — MPYHT - POCINIMHN — NMIOOWHA;

* BOAA - FPYHT — KOPMOBI NPOAYKTU — TBApUHN —
noauHa.

3a0pyaHeHHs1 CUIBCHKOTOCIIOIAPCHKHX KYJbTYP pagioHyKJIigaMu
BiI0OYBA€THCSI BHACHIAOK MOIJIMHAHHA IX 3 IPYHTY KOPEHEBOK CHCTEMOIO
POCJIMH.

3a cTrynmeHeM mepexoay B POCJUHH PAXIOHYKJIIM MOKHA PO3NOTIIHTH B
TAKMH PS:

crponniii-90=iiox-131=6apiii-140=> ne3iii-137 = pyreniii-106 = nepiii-144=
HMHK-45=Hio0iii-95.

3a crymeHeM KOHUIEHTpaWii PagiOHYKJIIAIB POCJUMHHI  NPOXYKTH

PO3NOALIAIOTHCS HACTYITHUM PHAIOM:
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000> KapPTOIUISI=0BEC=>KBACOJA=TPEUYKA= MIIEHUUA=TPOCO=AYMIiHb.

3a TakuM Ke NPUHIMIIOM TBAPUHHI MPOAYKTH YTBOPIOKOTH PSij:

KypPATHHA= CBUHUHA=>0apaHMHA=TeJsITHHA.

[3 mpoayKTiB TBapMHHOTO TIOXOMKCHHS KPUTUYHUMHU 32 HAJIXOJKEHHSIM
PaIIOHYKJIIIB B OPraHi3M € MOJIOKO 1 M’SICO, @ POCITMHHOTO TTOXOJIPKEHHSI - KapTOTLIS.

36.1(C) Skum nuisixoM Mirpaiii JIOJMHA OTPUMY€E HaWOLIbIIY KIJIBKICTh
pamgioHyKIiIB?

36.2(C) Sxum npoaykTam Tpeba HaJaTH MepeBary JIOISM, 10 MPOKUBAIOTH HA
3a0pyJJHEHUX TEPUTOPIAX, B XapuyyBaHHI, I[M00 OTPUMATHU MEHIIUA BILUIUB
PaJIOHYKIIIJIIB HA OpraHi3mM?

36.3(J1) 3maiitu i1Hdopmamio 1 miArotyBaTd pedepaT NPO  PEUOBHHU

PaAIoNPOTEKTOPH, SIK1 IOMIOMAratoTh BUBOJUTH PAIIOHYKIIIN 3 OPraHi3My.

37. Pak IIMTOBUAHOI 32J103M — 3JI0SIKiCHE HOBOYTBOPEHHSI LIUTONOAiOHOT
32J103M eMITeJiaIbHOI0 OXO0AKECHHS.

HHounnarwoun 3 1990 p. cepex oci0 AUTHAYOro i MiAIITKOBOro BiKy, K
NPOKUBAKOTh B palialiiHO 3a0pyAHEHHMX perioHax YKpaiHHW, BIA3HAYEHO picT
YacTOTH PaKy UTONOAIOHOI 3aso0o3u. 3a ocranHi 10-15 pokiB KiJbKicTb
namieHTiB 30iabmmiaacsa y 14 pasiB nopiBHfHO 3 JoaBapiiHUM mepiogoM.
MiniMaJbHUH Tepiox PO3BUTKY NMYXJMHHOIO NMpOLeECYy B INMTONMOMIOHIN 3aJ103i
CKJIaB 4 POKHM BiJl MOMEHTY aBapii.

Pict 3axBOpHOBAHOCTI 3JIOSIKICHUMHM HOBOYTBOPCHHSIMM IIUTOINOAIOHOL
3aJ1034 BiI0yBaBCsl, B OCHOBHOMY, 32 PAXyHOK XBOPHX, SIKi MOCTPaXIaAJIH
BHACJII0OK BIUIMBY iOHi3yl040oro BumpoMmiHwBaHHs Yy Biui 0-4 poxu. Ilpm
CIIOCTEPE/KEHHI 3a PI3HMMH rpynamMu JiTedl 3 NMOOAMHOKHMM BY3JIaMHU O3HAKH
3JI0SIKiCHOTO MpoIecy 3yCTPiYaaucs JacTille cepel XiBYATOK, 2 HECTIPUATIUBUH
nepeodir xapakTepHIilIui 11 XJI0MYHUKIB.

ITomupeHicTs, paky IMTONOAIOHOI 32/103M B YKpaiHi y JaiTedl BIPOIOBIK
2006-2007 p.p. cranoBuja 26 BunaakiB Ha 100 Tuc HacejieHHsi. 3aXBOPIOBAaHICTh

Ha 100 Tuc Hacesienns y airei — 0,09.
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Oo3n onpoMiHeHHA wuTonodioHol
3anoszu y giren

XapakTepu3sye 4030Be HaBaHTaxkeHHA |31y 1986 p.
Hakas MO3 Ne 328
» A rpyna —pgo 30 pag,
* Bbrpyna —eig 30 go 100 pag,
+ B rpyna —eig 100 go 200 pag,
* [ rpyna —8ig 200 go 500 pag,
+ [ rpyna — nonag 500— 1000 pag.

Kuieceka obnacTe: 4T — 4033 ONPOMIHEHHA
wuTonoaibHoT 3anosun

A —45,1%; B - 28,1%; B-11,5%;
r— 0/ = 0

’ 0y - ,g ;":}.

37.1(I1) [itu sikoro BiKy HalOUIBII Bpa3liMBl JO 3aXBOPIOBAHb 3JIOSIKICHUMHU
HOBOYTBOPEHHSMHU LIUTONO10HOT 32710317

37.2(J1) O6uuchiTh, y CKUIbKH pa3iB aiTy [ rpynu oTpumanu OUIbILy 103y, HIK
rpynu A.

37.3(B) Busnaure, siKy €HEprito oTpuMae IUTHHA b rpynu 3 MaKCUMaJIbHOIO

7103010 OIPOMIHEHHS, Maca sKoi 45 kr ?

38 Ilpu aBapii sizepHoro peakrtopa B arMocdepy HNOTPANISIIOTH
pagioaktuBHi peyoBnHu. Ha iogeil, ki mnepedyBawTb B 0e3mocepemHiil
0IM3BKOCTI BiA Micusi aBapii MOK/IMBI HACTYNHI OCHOBHI HUISIXM BILUIUBY
paniauniiiHux ¢pakTopis:

M s06niwmne onpominenns 6i0 padioakmuenol xmapu aéapitino2o odxcepend,

M s06niwmne onpominenns 6i0 winetighy onaoié 3 padioakmuenoi xmapi,

M eouxanms padionykniois, sxi micmamocs y wineiui,

M ineanayitine naoxooscenns padioizomonié ooy 3 NPOOYKMAMU XAPUYEAHHS
ma NUMHOI0 800010,

M nosepxnese 3abpyomenns padiomyknioamu wiKipu, 0052y ma  IHUWUX
NOBEPXOHb,

M 306niwne onpominenns 6i0 nompanisanus padioHyKuioié Ha IPYHM ma [Huii

NOBEpPXHI,
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M ineanayitine naoxodoicenns padionyknioié 3a paxyHoOK ix 6MOPUHHO2O
NIOHAMMSL 3 8IMPOM,

M cnoorcusanms padioakmuenux 3a6pyonenux npooyKmie Xapuyeanhs ma 600U.

Ha mnepconan aBapiiiHOro 00’exkty Ta 0Ci0, sIKi NpUiAMawTb y4acThb Yy
JiKBigamii HacJaiaKiB aBapii (B Meskax aBapiiHOro 00’€KTYy) TAKO0XX MOKJINBE
30BHIIIIHE ONMPOMIHEHHSI BiJl 3PYHHOBAHOr0 a00 TMOUIKO/IKEHOr0 SIACPHOIO
peakTopa Ta (pparMeHTIiB AKTHBHOI 30HH, BUKHHYTHX BUOYXOM Ha MalJaHYUK
CTaHUil, a TAKOK 30BHIIIHE ONPOMiHeHHS BiJ akesy pajioaKTUBHOI0 BUKHUAY.

IN'opgmana pgo3a pagianii, cvepresbHa A S0 BiICOTKIB oOpraHi3mis,
cranoButh 400 0ep auasa roaunu, 1000-150 000 bep - aas pocaun, 1000-2000 o6ep
- st pud i nraxis, 100 000 bep - x5 Komax.

38.1(C) [loOyayiiTe cTOBMYACTy JAiarpamy roAMHHO1 JO3U pajiaiii Al ToJaHuX
rpyI.

38.2 (/1) Buznaure, y cKkiIbKH pa3iB J03a pajialiii poCauH OiIbIa, YUM JIFOJCH.

38.3(1) fxi 3axoau 3axUCTy AO3BOJISATH 3MEHIIMTH IIKIJIMBICTh BIUIMBY Ha
ToauHYy?

38.4(B) YV 10 r TKaHWHM TOTJIMHAETHCS 10° o-gacTuHOK 3 eHepriero 5,5 MeB
KOXKHA. 3HAWITh MOTJIMHEHY 1 €KBIBAJIEHTHY /103U, SIKIIO KOC(IIIEHT SKOCTI JJI .-

yacTUHOK K=20.

39. Ypanui 6 cepnus 1945 p. ombapayBajibHuk B-29 ckuHyB Haj mMicToM
XipociMma atomHy 00M0y, exkBiBajieHTHY 13 — 18 kinoronnam Tporuiay. Tpu aHi
noromMy O0yJ0 CKHMHYTO aToMHy OomMOy i Ha wmicro Haracaki. KiibkicTb
0e3nmocepeHbO 3arudaUX y mepmomy i Apyromy micrax crasosmia 70-80 tuc. i
60-80 Tuc. BiAMOBiTHO. AJle THM Tpareis ;KUTEJiB IHX MICT He 3aBepIIMIACK. i
HACJIIKM JJI 30POB’Sl i KUTTHA JIIOAeHd crocrepirajaucs me B JAPyromy i
TPEeTbOMY NOKOJIHHAX. TUIbKM NPOTATroM mNepmIMX I’SATH POKIB KiJIbKICTh
3aru0JMx BiI HACJHIAKIB ONpoMiHeHHs (KOMOiIHOBaHI OmiKH, XPOHIYHA
NMpoMeHeBa XBOP00a, AIVIACTUYHMIA CTAH KPOBOTBOPEHHS, JICHKO3H, PaK) MOIJia

cranoBuTH B Xipocimi monax 110 tuc., a B Haracaki — 60 tuc.
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Panianiiini aBapii 3 ypameHHSIM 3HAYHMX KOHTHHIE€HTIB HAaCeJICeHHS, IO
CTAJIMCS 32 OCTAHHI JeCATHPIYYA MUHYJIOTO CTOJITTH, € AKepPeJIoM TripKoro, aje
HEOUIHHOI0 KJIiHIYHOI0 JI0CBiAy B JiarHOCTHLi, BUBYECHHI MaTOreHe3y i mepeodiry
pajianiiiHUX ypaskeHb JII0Ael Ta MOUIYKY 3ac00iB iX JiKyBaHHS.

39.1(C) Lllo Ha3uBa€eTHCS MOTJIMHYTOIO JI03010 10HI3AIIHHOTO ONIPOMIHEHHS?

39.2(C) [ToscHITH MEXaHI3M JAHIIOTOBOI SIZIEPHOI PeaKIlii.

39.3() IlosicHiTh MexaHi3M BIUIMBY PaJi0aKTUBHOTO BUIIPOMIHIOBAHHS Ha KHUB1
OpraHi3MH.

39.4(B) Slky mornuMHyTy 103y 10HI3yIOUOTO OMPOMIHEHHS OTpUMae ocola, sKa
nepedyBae MoONM3Yy JKepesia raMMa BUIIPOMIHIOBAHHS MPOTITOM | TOJIMHM, SIKIIO
MOTYXHICT IIOTOKY BUIPOMIHIOBAaHHS CTaHOBHTH 25-10° I'p/c?

40. B niu 3 25 Ha 26 kBiTHa 1986 p., Ha MoMeHT aBapii, Ha mepuomy,
APYroMy, TPeTbOMY i 4eTBepTOMY eHeprodjokax mepmux ABOX 4depr YAEC
0yJs10 176 0cid exkcniryaTauiiiHOro MepPCoOHAJNy TAa MEPCOHAJNY AOMOMIKHUX LEXiB i
ciay:k0. OKpiM HbOro Ha MaHAAHYMKY OYyJIBHMUTBA IIATOr0 I IIOCTOrO
eHepro0sokiB (Tpers 4epra YAEC) B HIiYHYy 3MiHy npanmoBajio 268
OyaiBeJIbHUKIB TA MOHTAKHUKIB.

[o3n aBapiiiHoro onpomiHeHHss mepcoHaay AEC 1 mnoxkeKHUKIB
3HAXOAUJIMCH B Aiana3oHi Bix 1 1o 16 I'p.

OcCHOBHMMM BHJAAMH palialliiHOI0 BILVIMBY 0y/JI0 KOPOTKOYAaCHE 30BHIIIHE
(3arajibHe i KOHTAKTHE), BHYTPIIIIHE TA MO€HAHE ONPOMIHEHHS. Y MOMXKEKHUKIB
MaJjia Micle KOMOIHOBaHA Jlisi BUNIPOMIHIOBAHHS TA TEPMIYHOT0 (haKTOpYy.

3 npuBoay paaiauiiHMX ypaKeHb i omikiB 0yJs0 rocmirajizoBano ouis 300
oci0. Y 145 po3BuHyJlach TrocTpa MNpPOMEHeBa XBOP00a PI3HOI0 CTYNEHI)
THKKOCTI, y TOMYy umcai I crymens tskkocri — y 43, II crymenss — y 61, 111
crynenss —y 21 i IV crynenst — y 20 ocio. Ha kauab, 28 norepnisium, siki opasiu
y4yacTh y JiKBiganili HacJaiIKiB aBapii B nmepuii roaiuHu, BPATYBAaTH KUTTH He
B/JAJIOCh.

40.1 (C) SIxi OCHOBHI CKJIa/I0B1 aTOMHOT €JIEKTPUYHOT CTAHITIi?

40.2 (C) IosicHITh NpUHITUTT POOOTH SIEPHOTO PEaAKTOPA.
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40.3 (JI) o BmmBae Ha MBUAKICTH MEPEOITy JIAHIFOTOBOI SAEPHOI peakinii Ta
KU MEXaHI3M PeryoOBaHHs MPOLecoM?
40.4 (B) IloTyXHICTh TOTJMHYTOI JIO3U OIPOMIHEHHS IS POOITHUKA
-9 .
naboparopii cranoButTh 2 107 I'p/c. SIky MOTrIMHYTY 103y OMPOMIHEHHS OTpUMAE

pPOOITHUK 3a 6 TOAUH POOOYOTO JHS MPOTITOM Micsisg poootu ( 22 pobouux JH1)?

41 HaBkoso 3emuli icHye HenepepBHe ONPOMIHIOBAHHSI Bill NPHUPOAHUX
JKepes  IOHI3aifHMX  BUNPOMIHIOBAHb, M€ —  OCMIiYHi  INPOMeHi,
BHUIIPOMIHIOBAHHS 3€MHOI KOPM i NPMPOAHMX PANiOHYKJIIAIB, sIKI MICTATHCH B
Opraizmi. Y3arajbHeHO el NMOBCIOJAHUN i BCeIPOHUKHUN MOTIK iOHI3aliMHUX
BHUIIPOMIHIOBAHb HA3MBAECTHCHA NPUPOAHUIl pagiauiiinuii pon (IIPD).

KocmiuHi nmpomeHi — He 3apsizKeHi eJIeMEHTapHI YaCTHHKH HAJABHCOKOI
eneprii (10 10”eB) i3 mixk 3ipkoBoro nmpocropy. Jlo iX cKJIaay BXOAATH HPOTOHH,
aJb(a-4aCcTUHKH i siApa Jerkux ejeMeHTiB. CTHKA4YUCh 3 MOJIEKYJIAMHU 3€MHOI
atMoc(epu, NEPBHHHI KOCMIYHI NPOMEHi CTBOPIIOTH 3JIMBY BTOPMHHHUX |
TPETHHHUX BUINIPOMiIHIOBaHb, KUIBKICTh AKHX 3POCTa€ B aTMoc(epi 10 BHCOTH
20 — 16 kM, micjas 4oro moTik ix cjgadmae yepe3 norJuHaHHs aTmocgeporo. Ha
PiBHI MOpSI KOCMi4YHi IPOMEHI CTBOPIOKTH /103y ONPOMiHEHHSI B C€PeIHbOMY B
300 mx3B/pik (0,3 Mm3B/pik), a B ropax — y KijJbka pa3iB Bully (Ha piBHi
BUCOKHUX BepmiunH — 10 4500 mk3B/pik). 3a oaun peiic mixk [lapukem i Horo-
MopkoM Ko:xHMii macaup JiTaka oTpumye 103y B 50 Mk3B (noit 7,5 roaunu
Ha BucoTi 10 — 11 km). 3arajgbHa K 1032 ONPOMiHEHHS JIIOJACTBA, 3yMOBJIIOBAHA
NOBITPSIHUMHU MOJOPOKAMH, CTAHOBHUTH KOJEKTHUBHY /03y HNPUOJIM3HO Yy
2000 nroauno-3B Ha pik.

41.1(IT) Ha3BiTh Tepuropii B YKpaiHi 3 MiIBUIICHUM paialliitHUM (HOHOM.

41.2(C) I'pannyHOo nmomycThMa J03a 3arajJbHOTO OMPOMIHEHHS ISl JIFOJUHU
nopiBaioe 0,05 I'p nHa pik. Ilpu omHomy dmrooporpadiyHoMy OOCTEX)EHHI 103
onpomiHeHHs ctaHoButh 0,0076 I'p. Kypenp i3 BukypeHux 20 nurapok B JI€Hb
orpumye omnpomineHHs 1,52 I'p. Skili KiTBKOCTI PEHTIEHIBCBKUX 3HIMKIB II€

BlIIOB11a€?
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41.3(J1) YV ckimpkm pasiB BIAPI3HAETHCS EKBIBAJICHTHA J103a OMPOMIHCHHS
JIOJTWHU, 0 TIPOYKUBAE Y TIPCHKIN MICIIEBOCTI BiJl €KBIBAJICHTHOT JO3W OMPOMIHCHHS
JIIOJIMHU, 10 TPOYKUBAE B JIOJIUHI?

41.4() Ilpu BHYTPIIIHBOMY OMNPOMIHEHHI KOXHUN TpaM >KHMBOI TKAaHUHH
nornuays 10™ anba-dactrrOK. BH3HAYNTH SKBiBaTCHTHY 103y OIPOMIHEHHS, SIKIIIO
CHEprist KOKHOI anbpa-dactunky popisuioe 8 107 Jix. (Koediuient sxocti mis a-
yacTUHOK 20)

42. beroH Ta ueryly BHUIOTOBJSIIOTH 3 BHKOPHUCTAHHIM MiHepaJbHOL
CHPOBHMHHU (IiCOK, LIEMEHT, 1Ie0iHb, Je¢ YaCTO MiABMIIEHA PAJiOAKTUBHICTH (B
AesIKUX Ie0eHdAX — Yy JeCATKH pa3iB), ToMy B OyAMHKAaX 3 TaKHX MarTepiajiB
pagianiiinuii ¢poH, 3p03yMiJio, BUIIMHA MOPIBHAHO 3 JAepeB’AHUMU OyaiBasiMu. Y
HHMX 3HAYHO MiJIBUIIEHA TAKOK KOHLEHTPAaIlisl pa/IOHy.

IIpogykTtom po3maay paaio-226 € pagioakTuBHUil ra3  ajabda-
BUIIPOMiHIOBaY PajoH-222, sikuii Mae mepiog HamiBpo3many 3,8 maodu i Tomy
MO:Ke MPOCOYYBATHUCH KPi3b TPIIMHHU 3 IVIMOMH 3€MHHMX MOPIA HA MOBEPXHIO i
aaji mepexoautu B atMocdepy. 3 moBiTpAM paaoH-222 HAAXOAUTH Yy JIereHi
JIIOAMHH, CTBOPIOIOYM IHrajsiniiiHe onpoMineHHsi. Kpim Toro, npu po3naai ueit
HYKJII neperBoproeTbess Ha KaO — TBepaumii NpoOAyKT, AKMH BiIKJIAJA€ThCA B
TKAHUHAX JIETeHb i, B CBOK0 YepPry, MOBUILHO MEPEeTBOPIOETHLCHA HA MOJIOHIN — Tex
TBEPAMH NPOAYKT i Te:K ajb(a-BUNPOMiHIOBAY.

Otxe, paaoH-222 € JIKepejioM CepPilo3HOr0 PHU3UKY BHUHHUKHEHHS
PaaioiHAYKOBAHOIO PAKY JIET€Hb.

42.1(IT) Banwumrite peakiiii a-po3naay paaio-226, pagony-222, noioniro — 110.

42.2(C) Tlepion miBposmany 2%6Ra, cranosuth 1600 p. BusHauTe cramy
PaIl0aKTUBHOIO PO3May.

42.3(/1) Buznaute macy Paniro-226, sikiio Horo akTUBHICTh CTaHOBUTH 5 K.

42.4(B) Sxy kinbKicTh eHeprii Mae anb(a—4JacTWHKA, sSIKa BWIITAE BHACITIIOK
PaIi0aKTHBHOTO PO3IaAy MOIOHI0 3 mBHAKicTIO 1,6:107 M/c?

Maca 4acTUHKH 6,644-10'24 r. Bianosiae Bupasite B MeB.( 1 MeB = 1,610
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Po3zain V. Pyx i B3aemoaisi. 3akonu 30epeskeHHs.

Yactuna l

Ipuxaam po3B’A3yBaHHA 32124

43. Bogaiii pymae 3 micus Ha aBToMo0ijii. Yepes 100 M muisixy BiH momitus,

10 CTPLIKA Ha cHigoMeTpi 3HaxoAuIach HA mo3Ha4vui 90.

43.1(C) VY aKkux OJUHUIIAX BUMIPIOE MIBUIKICTD CIITOMETP?

BinnoBins: wxana cnioomempa agmomoobinsa npoepadyiosana y Km/2o0.

43.2(J1) 3 sikuM MPUCKOPEHHSM pyXaBcs aBTOMOO1IIb?

Po3ze’azanna

Hano:
S=100 m Pyx asmomobina na Oinanyi wiisixy piGHONPUCKOPEHU.
v=90 km/200=25 m/c | lIpuckopeHnus a6momooina UIHAUUMO 3 POPMYIU:
a-? . % —002
t-? 2a
3a ymosu, wo nouamkosa weuoKicms pieHa HYI0 MAEMO.!
a=l
2S
M2 M
la] = Z-m 2
a=3,125m/c’.
Bionogiow: a=3,125m/c*.
43.3(B) Ckinbkd yacy TpUBaTUME PO3TiH aBTOMOOLIS, BPaXOBYIOUM MOIEPEAH]
1af1?

151 3HAxX002HCeHHs 4acy po320Hy BUKOPUCTNAEMO PIBHAHHS UBUOKOCHIT

pisnonpuckopenozo pyxy: V=Uy+a-t, mooi:t = Z. t=8c.

Bionoeios: t =8cC.
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44, Ctpubkm y Boay — oauH 3 BoAHMX BHAIB cmopry. Ilix yac crpudka
CHOPTCMEHH BHUKOHYKTDH Psii aKpPOOATHYHUX Jili (00epTH, rBUHTH, 00epPTaHHSI),
crpubarwum 3 Bucotu 1, 3, 5 un 10 merpis.

44.1(C) 3 skuM NPUCKOPEHHSM Ta/1a€ y MOBITP1 CIIOPTCMEH?

Bionogiov: Cnopmcmen naoae 3 npuckopeHHsIm a=g=9,81M/cz.

442(1) 3 saxor0 MIBUAKICTIO CIOPTCMEH YBIijle B BOAy, CTpubamouu 3

I’ ITAMETPOBOT BEXkK1?

/ano: Po3é’azanns
h=5m Tax ax pyx cnopmcmena pIGHONPUCKOPEHUU,
v-? v -0}
sukopucmaemo Gopmyny H = > Ilouamxkosa
g

WBUOKICMb PIBHA HYII0, MOMY U = ,\/2gH )

v~10m/c.

Bionoegios: v~10m/c.

45. TloTAr MiaAX0AUTh A0 CTAHIIII MeTPO i MBUIKO YNOBIJILHIOE CBiii pyX.

45.1(C) IloscHiTh, sika HeOe3MeKa ICHYe I MacaXkupa, sSIKMid CTOITh y BaroHi
1poro notsara. Yomy?

Bionoeiow: nacasxcup, wo cmoims y 8a20oHi nomsea, MOMce 8nacmu max 5K miio
JIOOUHU  O0eAKULlL Yac HNPOOO0BIHCYE pPYX 3a IHEepYicro 3 NONepeoHbo HAOYmo
WeUOKicmio.

45.2(J1) SAx HanpsiMiieHe MPUCKOPEHHS NOTSITa 1] Yac rajJbMyBaHHs?

Bionogios: npuckopenus nomsea Hanpsamiiene npoOmuiedCHO 00 HANPIMY PYX).

46. BosiogumMup, BUNIPOOOBYIOYM HOBHUH BeJIOCHIIE[, PYXA€ThCS IO I0PO3i.

IlomiTMBIIM Ha [0pPO3i mepemKoaAy, BiH 3arajibMyBaB i 3yNMHHMBCH 4epe3 2

N

CeKYH/IN.

46.1 (C) fxi cwim mif0Th HA BEJIOCUIICTUCTA IMiJl 4ac MOTo pyxy?

300pa3iTh X HAa CXeMaTHYHOMY MATIOHKY.
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Bionoegiov: Ha senocuneoucma Oilomv: 2anbMi6HA CUNA, CUNA MANCIHHA mMaA
cuia peaxkyii onopu.
46.2(J1) 3 axuM rajabMiBHUM TPHUCKOPEHHSM PYXAEThCS BEIIOCUIEIAUCT, SKIIO

rioro maca 100 kr, a raibMiBHA cuiia gopiBHIoe 250H.

/lano: Po3eé’azannsn
t=2c Il 06uuCIenHs NPUCKOPEHHS CKOPUCMAEMOCS OPY2UM 3AKOHOM
m=100 xe F
Hvromona: a=—;
F=250H m
0-? a=2, Sm/c?.

Binnosine: a=2,5m/c’.

46.3(B) Skwuii nUIAX MOI0JIa€ BEIOCUIICTUCT J0 3yMHUHKH, SKIIO KOPUCTYBATHUCS
JAHUMH 3 TIONIePEHbBOI 3a/1a41?
Ilpotidenuii  6enocuneducmom wiisx 00 3YNUHKU 3HAUOEMO 3 DIBHSAHHSI
2
a-t : : :
S =Uo-t—T. Ilouamxo8y weuoxkicme vy 0OUUCIUMO 3 DIGHAHHA WBUOKOCMI OJlsl
pisnonpuckopenozo pyxy 0=v,—a-t, v,=5 m/c; S=5 m.

Bionoeiov: a=2,5m/c*; S=5 m.

47. Iix 4ac BunpoOyBaHHsi JidTta y 0araTonoBepxoBoMy OyIMHKY
3’siCyBaJIoCcs, 0 TPOC MOKe BUTPUMYBATH MakcuMaiabHy Bary 6000 H. Maca
Jdidra 200 Kr. Y MOMEHT NOYATKY PyXy Oro NpuCKOpPeHHs CTAHOBUTH (),2 m/c’.

47.1(C) Ak 3MIHIOETBCA Bara macaxupis, Koy JidT pyiiae Bropy?

Bionoeiow: Baca nacasxcupis 3pocmac.

47.2(1) SAxy MakcuManbHy KIJTbKICTh MACAKHUPIB 3MOXKE TIEPEBO3UTH JII(PT, SIKITIO
cepenHs Maca oJiHOro nacaxupa 80 kr?

/lano: Pozeé’sazanns
P,= 6000 H
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M=200 xe Baea ycix nacasicupis, axux mooice

a=0,2 m/c® nionimamu nigom oopieuroe Pp — P; de y N
m;=80 xe P — saca nigpma. m H \ Tg
9=9,81m/c* 3a Il 3akonom Hvromona -

n-? ma=N — mg P,

N=mg+ma=m(g+a)
P1=N= P, — P= m;'n-(g+a);
P,—P
n=—————
my (g + a)
n=5

Bionoeios: n=5.

3aBaaHHA A CAMOCTIMHOTO PO3B’SI3AHHS

48. baTtbko, 1eMOHCTPYIOYM CHHY CBOI0 BIPaBHIiCTH y CTPUILOI 3 Jyka,
BHIIYCTHB CTPijly BepTHKAJBHO Bropy. Ctpuia Bnaja Ha 3eMmunio yepes 4 c.
48.1(C) 3 sakuM MPUCKOPEHHSIM pyXaJiacsi CTpijia Bropy?

48.2(/1) Ha sixy MmakcumalibHy BUCOTY MiJHSIIACA cTpiia?

49. PubaJika cTOITH y YOBHI, 110 pyXaeTbes 3i mBUAKicTIO 1,5 M/c.

49.1(C) Yomy #omMy BaXKO BTPHMATH pIBHOBAry, KOJH YOBEH pamnTOM
3YNUHSAETHCS?

49.2(1) 3 kUM TPUCKOPEHHIM PYXaTUMEThCSA TUIO PUOAJIKH T Yac 3yMUHKH

YOBHA, JOBXKHUHA IKOTO 3 M, SIKIIIO prbdaJika IPOMIIIOB BiJ KOPMU 0 HOCA YOBHA?

50. ITo ropu3oHTaJNBHIN 70pP03i IMUTPUK TATHE 32 MOTY3KY, IKa YTBOPHE
KYT 45° 3 ropuzonTom, canyara. Ha Hux cuauts iioro apyr Ouer. Maca Ouera 3
canuatamMu 50 Kr, caHM pyxalThcsi 3 npuckopennsm 1 wm/c’. Bimomo, mio

Koe(dinieHT TepTA MizK caHYaTamMM Ta cHirom aopisioe 0,02.
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50.1(C) SIki cunmu airoTh Ha caH4yaTa?
50.2() Axy cuny npukiagae JIMUTPUK, TATHY4YH caH4daTa?
50.3(B) fx nHanpsimiieHa Ta 4YOMY JOPIBHIOE PIBHOAINWHA CHJI, IO JIIOTh Ha

caHuara?

51. BanraxiBka y3sij1a Ha OyKCHP JIETKOBUH aBTOMOOijIbL Macoio 2,4 TOHH,
SIKHH 3a3HAB MOJIOMKH Yy A0po3i. Po3nmouyaBmm pyx i HaOUpawum MBHAKICTH
BaHTaxiBKa 3a 40 cekyna npoixaua 200 metpis.

51.1(C) BkaxiTh cuiu, K1 Jit0Th Ha JISTKOBUN aBTOMOOLITb.

51.2(1) 3 sikuM IPUCKOPEHHSIM PYXA€ThCS 3IETKa MPU PO3TOHI?

51.3(B) Ha ckiiibKku TOJOBXKHUBCS IIiJ 4ac OYKCHPYBaHHS TPOC, SKUU 3’€IHYE

aBTOMOO1JT1, SIKIIIO HOT0 KOPCTKICTH 2 10° H/m?

52. Y4Hi mWIKOIM iXaJqu y MIKIJIBHOMY aBTOOYCI Ha 3aHATTH. YNPOAOBK
BCbOI'0 4acy pyxy BoHHM 3adikcyBaynu 10 3ynuHOK, KOKHA 3 AKUX TpuBaja 1 xB.
Yac pyxy Mix 3yIHHKaMH CTAHOBHUB 3 XB.

52.1() Ckinbku yacy aBTo0yc OyB y pyci?

52.2(B) 3 KO0 CepelHbOI0 IMIBUJKICTIO PyXaBCsA IMKUIBHUM aBTOOYC, SKIIO

CepelHs BIICTaHb MK 3yMMHKAMU 2 KM?
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Po3ain V. Pyx i B3aemoaisi. 3akonu 30epeskeHHs.
Yacruna I

IpuxJiaau po3B’a3yBaHHA 3a1a4

53. Barom macow 20T, pyxan4yuch IO
TOPU3OHTAJIBbHIN MiJAHII i3 mBHAKICTIO 2 M/C,
Ha3Joransic iHmuid Baron macow 10 T, IO
PYXA€ThCHA B TOMY K HANPAMKY i3 MBHAKIiCTIO 1

M/C 1 aBTOMATHYHO 3 HUM 34eILTIEThCH.

53.1(IT) Y sKkuxX OJUHHIIX BUMIPIOIOTH IMITYJIbC
Tina?

Bionoegios: Imnynsc mina eumipioroms y Ke-m/c.

53.2(C) YoMy nOpiBHIOIOTH IMITYJIECH KOKHOTO 3 BaroHiB?

Bionogiov: p, =myv; = 40000 xem/c; p, = myv, = 10000 xe-m/c.

53.3(B) 3 sAKkUM MPHUCKOPEHHSM pyXajJuCh BAarOHHW IICIS 3YCTIJICHHS, SKIIO

B1JIOMO, 1110 BOHU IIPOMIIIN O MOBHOT 3yMUHKHU IUTIX 50 M?

aHo: Po3p’s1i3aHHs:
my; =20 m = 20 000 ke 3a 3aKOHOM 30€PEKECHHSI IMITYJILCY:
my =10 m = 10 000 ke myv; + myv, = (my+my,)v
v1= 2 m/c U + myv;
v,=1m/c mytm,
S =50 v* =245
v? (Mmqvy + myu,)?
a —_ —
19 2S (m; + m,)?2S
(20000-2+10000-1)? )
= =0,028 m/c
(20000+ 10000)2 -2-50

Bionoeiov: a=0,028 m/c?
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54. Teuin pivok HaJiJIeHa B |

KiHETHYHOI0 €HEPri€lo, sIKy JIOAUHA BiKe
T S e e e

JAaBHO HABYWJIACsl BAKOPHUCTOBYBATH. ’ry _';‘i I} d ]!, //)}//l 4” // //M},
IIpo Milb BOHOL eHeprii B e

NaBHbOKUTAMCbKUI (istocod Jlao — 13u
(IV-III cT. 10 H. €) mHUcaB: «X04 y CBiTi
HeMae€ mpeaMery, sKuid OyB Om
cJaa0Kimuii i HixkHilIMI BoaH, ajle BOHA
MO2Ke 3pyiHYBaTH HAUTBEPAILIMH NpeaMer».

Y Ham 4Yac TriIpoeJIeKTPOCTaHLil NEepPeTBOPIIOTH EHEprild BOAM HA
ejiekTpuuHy. II{00 30i1b1IMTH MeXaHIYHY €Heprilo BOAHOI CTHXil, MOTPIOHO, 1100
BOJa majaja 3 OiJbLIOI BHCOTH, TOMY Iiepel CTAHUIEKW OyAyHTb IpedJiro.
IMagaroum Ha JonaTi MalMH, BOJAA Mepeaac iM CBOI0 MeXaHIYHY eHepriio. A Bike
1i CKJIaJIHi MPUCTPOI NEePETBOPIOIOTH MEXAHIYHY €HEPril0 HA eJICKTPUYHY.

54.1(IT) nst yoro, Oy yrouu €JIeKTPOCTaHIIli, 3BOASAThH Ipedii?

Bionoegiow: /{151 mozo, wob 30inbuumu Mexaniuuy enepeiio naoan4oi 600u.

54.2(IT) YkaxiTh OJUHUIIIO BUMIPIOBaHHS MOTEHIIIaJIbHOI EHEePrii.

Bionoegiow: [[icoynv (oxc).

54.3(C) Ha dotorpadii 300paxkerno Bogocnana. [logusitbest Ha doTorpadiro i
MOSICHITh, SK 3MIHIOETHCS KIHETHYHA 1
MTOTEHIIIaAJIbHA CHEPT1sl BOIM.

Bionoegiov: Kinemuuna euepeisi 600u

pycaa  8000UMU  NEpemeopIOEMbCs 8

NOMEHYIANbHY eHepeito nid 4ac NAaoiHHA 3
neeHoi gucomu y 6000Cnadi, AKa NOMIM 3HO8Y NEPemeoprEMbCs 8 KIHemUyHy

eHepeiio, BHACTIOOK 3POCMAHHS WUEUOKOCMI Ni0 YaAC NAOIHHAL.

54.4 (B) OOuMciIuTH CKUIBKM TOJWH MOJKE IIpalfoBaTH JiamIa PO3>KapeHHs
notyxHicTio 40 BT npu mpoxomkeHHi uyepe3 rpelio § TOH BOAM, SKIIO BUCOTA

rpe6:i rigpoenektpocTaniii 20 metpis, a KK nopisHioe 90%.
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/lano: Po3zeé’sazanns

P=40 Br KKJ] 2iopoenekmpocmanyii 3Haxo0umo 3a hopmynoro:
m=8 1=8 000 ke Ayex

=7
h=20 m e
n = 90%=0,9 A= M=g*h — poboma, sKy eukonye 6oda nio uac
t-? naoinms 3 2peoni

A= P+t — poboma erexkmpuunozo cmpymy

_m-g-h

= "p¢
m-g-h

t = g
P-n

Bionoegios: t ~44444 c=12 200un.

55. ¥ nam 4yac TemioBi ejqektpoctraHuii (TEC) € rojoBHuUM TKepeaom
ejektpoeneprii. lis TEC rpyHTyerbcsi Ha IepeTBOPEHHI TeIJIOBOI eHepril
BOJASIHOI Mapu a00 rady Ha MexXaHi4YHy eHepril o0epTaHHA MapoBoi 200 ra3zoBoi
TypOiHM, 2 TOTIM 32 JONMOMOI0K €JICeKTPUYHOT0 FTEHEPATOPA - HA eJIEKTPUYHY.

OcnoBni 4yactuau TEC: korenbHsi, mapoBa TypOiHa Ta TreHepaTrop
CJIEKTPUYHOI0 CTPYMY. Y KOTEJbHI OTPUMYIOTH BOASIHY napy. st oTpuMaHHs
BOJASIHOI Mapu y medi 3ropsie majauBo. Temnora, mo BUAVISETHCHA NMPU TOPiHHI
najuBa, HarpiBa€ Boay, fika mNepeTBOPHOEThest Ha mapy. Ilapy mix Beaukum
THCKOM CIIPSIMOBYKOTH B NMAapoBy TypoOiHy - roqoBHy yactuny TEC. ¥ TypOini
napa PpoO3MIHUPIOETHCH, THCK MAJAAa€ W eHepris NapM MepeTBOPIETHLCI Ha
MexaHiuHy eHepriw. IlapoBa TypOiHa mpuBOANTH B PyX POTOP TreHepaTopa,
SIKUI1 BUPOOJISIE eJIEKTPUYHY €HePrilo (CTpym).

Y BesiMKHX MicTax OyayoTh TemjoenaekrpouenTpadii (TEL).
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Temnoe/ieKTPOLEHTPAJLITIO
HA3MBAKOTh TEIUIOBY €JIeKTPOCTAHUIIO,
fIKa BHUPOOJIAE€ He JMIIEe eJeKTPUYHY

eHepri, a i TenJI0By y BUIJISIAI rapa4oi s -

BO/JIM Ta NapPH.

Ha TEIl BinnpanboBaHy mapy, sika
e Ma€ JOCUTh BEJMKHUH 3amac TenjaoBoi
eHeprii, 3 apoBoi TypOinmn
HANPAMJISIIOTH 10 CIIOKMBAa4Ya i HA CTAaHUiI0 He MOBepTalTh. Lle oAuMH HLIAX
BUKOPHCTAHHA TEIUIOBOI eHeprii BiAnpaunboBaHol nmapu. IcHye€ Tako:K IHIIMIM:
napa BiQJa€ CBOI0 TeIJIOTY BOAI B TeIUIOOOMIHHMKY 1 Bike Harpira Bojaa
HAJAXOAMTH 10 CII0KUBAYa, a Napy NoBepTaTh Ha3aa y cucremy. Ilapy Big TEILL
nepeAaTb HAa KiJbKa KIJIOMETpIB, a rapsiyy BOAY - HA KiJbKa JeCATKIB
kiztomeTpiB (30 kM i Olnbe).

BuxkopucTraHHsi TeIUIOBOI €Heprii  BiANPaubOBAaHOI Napu MIABUIILYE
Kkoe(inieHT KopucHoI aii cranuii Ha 50-60%0.

TemnoesekTpoueHTpasi 3a0e3Me4y0Th TEIJIOM i TAPpAY0I0 BOAOK KUTJIOBI
Ta TPOMAACHKI OyAiBJIi, 2 TAKOK MPOMHUCJIOBI MiINPUEMCTBA.

TemyioBi ejiekTpocTaHlii MOTPeOYOTHh BEJHUKOI KUIBKOCTI NAJHUBa
(kaM’SIHOTO BYIiJLJIA TOWIO), NPH 3rOPSIHHI AKOr0 BHAUIAIOTHCH IIKIJIUBI
pe4oBHHM, SIKi 3a0pyaHIOTH I0BKULIsA. Lli esexkTpocTranmii morpedyr0ThH

OYHMCHMX CIIOPYA — (PinbTPIB.

55.1(IT) Ha3BiTh OCHOBHI CKJIaJI0B1 YaCTUHHU TEIJIOBO1 €JICKTPOCTAHIIIi?

Bionoegiov: Ocnosni uacmunu TEC: komenvHs, naposa mypoina ma ceHepamop
eNeKMPUYHO20 CIPYMY

55.2(C) sxi nmepeTBOpeHHs eHeprii BinoOyBatoThes Ha TEC?

Bionoegiov: Tennosa ewnepeis 600sHOI napu abo 2azy nepemeoproeEmbvCs Ha
MeXaHiuny eHepeilo 0bepmanHs naposoi abo 2azo08oi mypOiHu, a nomim 3a

00NnoOM02010 CJIeKMmpUu4Ho2co ceHepamopda - Ha €J1eKmpudr) .
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55.3(C) B yomy nomnsrae pizaunsg mixk TEC 1 TELL?

Bionogios: TEL] ne nuuie supobisic enekmpuumy enepeiro, a ti meniosy y eueisioi
eapsa4oi 6oou ma napu. Tennoenekmpoyenmpani 3abe3neyyroms meniom i eapsayoro
800010 HCUMIIOBL MA 2POMAOCHKI 0YOIBII, A MAKOHC NPOMUCTOBI NIONPUEMCINEA.

55.4(B) Ha cydacHuX TEIUIOBHX €JIEKTPOCTAHIISAX JJIi BUPOOHMIITBA KOXKHOIO
MEra/KOYJisl eJIEKTPOEHEPTii BUKOPUCTOBYEThCS B cepeaubomMy 105 T Kam’ sSHOrO
Byruuist. CKUIbKM TOTpPIOHO BYTruUDIs i poOOTH TPOTATOM POKY TEIIOBOI

enekTpocrtaniii motyxkHicTio 500 MBT? O6uuncnite KKJ] enekrpocTaniiii.

ano: Po3zeé’sizanns
Q. = 10° o . Qu
m = 0,105 ke Qs
N = 5-70° Bm Q,=g'm
t = 365 0i6 ==31536000 ¢ n= Qx
q-m
JIx
q = 27 . 106— 106
Kr n= = 0,35
o 27+-106-0,105
A
N=—: A=N-t
t
A N-t
" Q q-mg
N-t
m, = —
g
_ 5-10° - 31536000 166857143 (r)
Me = 52106-035 KT

Bionoegios: n = 35%, m,= 1,7 T.

56. Ha cwboroani HaiiMacoBilIMMHU JABUTYHAMH [JI1 ABTOMOOUIIB €
YOTHPHOXTAKTHI ABTOMOOIJIbHI ABUTYHH, SIKi NPaiOl0Th 32 HuKkjIoM OT1To (Ha
YyecTh HIMENbKOro BHHAXiAHMKa, sAkud y 1876 poui nepmmm cTBOpPHUB

YOTMPbLOXTAKTHHII IBUTYH BHYTPIllIHHOTO 3rOPSIHHS).
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Byab-sikuii aBTOMOOIJIbLHUII JIBUIYH
BHYTPIIIHbOT0 3TrOPSIHHS TNPHU3HAYEHUIl
I TOro, Imo0 3MYCHTH aBTOMOOLIb
pyxaruchb. IlpuHounm podoru TaKoro
JABHUIYHA MOJISITA€ B NIEPETBOPEHHI eHeprii,

SIKa BUAUISIETHCA NMPH 3rOPSHHI MAJIMBA B

NEeBHY pyLuiiiny CHIILY, TOOTO
NepeTBOPEHHS TEIJIOBOI eHepril B KiHeTH4YHY. SIk came Bi0yBaeThbCcs 1e mpouec
3aJIeKMTh BiJl KOHCTPYKUIIil ABUI'YHA, 4 BOHM MOKYTh OyTH PI3HUMH, TaK CaMo
SIK | BUAM aBTOMOOLIbHUX ABUTYHIB.

Ak nasi opra”izaMy JIIOAMHM NOTPi0OHA 13Ka, Tak camMoO AJsi aBTOMOOiIA
norpioHe majauso. Ilix’ixaBmM [0 3ampaBKH MOKHA PO3TyOMTHCH, aTKe 10
BAaIIOro BUOOpPYy Oyne KiibKa THIB O€H3MHY Ta AU3e/IbHE NMAJNBO. SIkuM came
NAJUBOM 3aMPABUTH ABTOMOOLUIb BKA3aHO B TEXHIYHUH XapaKTepPUCTHLI HOro
ABUryHa. ICHyIOTH ABa BHAM JBUI'YHiB — OCH3MHOBI Ta Au3ebHI. B mepmmx -
3aiiMaHHS NAJMBAa BiA0YBa€TbCH BiJl €JIEKTPUYHOI ICKpM | HA3MBAETHCA
NPUMYCOBHM, Y APYTUX — Bil CTHCKAHHA NAJUBO-NIOBITPAHOI CyMillli, BHACJIIIOK
40ro BOHA Jy’Ke CHJIbHO HATPIBa€ThCs 1 BUOYyXAE.

BiabmicTe mnpomeciB 'y aBTOMOOLIBHOMY [BHMIYHi CYNPOBOIKYHOTBHCS
TEPTAM Ta BUCOKUMHU Temneparypamu. Bei ui ¢pakropu 3yMOB/II0I0TH 3HOLICHHSA
YM MOJOMKHM OKPEMHX JIeTalIeil, arperartiB, a TO il HUIMX CHCTEM YU MeXaHi3MiB.
Onnak 3amiHa ABUryHa Oyjae Jy:Ke JOpPOro KomTyBaTu. ToMy aBTOBMPOOHUKHU
BHUIIYCKAKOTh 3alMYaCTHUHHM /I ABUIYHiB. PeMOHT aBTOMOOLIbHMX JABHMIYHIiB
NPOBOAUTHCH MAUCTPAMU-MOTOPHUCTAMM HA CIleHiaJIbHUX aBTOCEpPBicax.

Jiisa Toro mood 3amo0irrd MOJIOMKaM i He JOBOJAUTH CIPABY A0 PEMOHTY
ABUTYHA HeOOXiIHO BYAaCHO TNPOBOAWUTH 3aMiHy MAacTWJIAa Ta TeXHiuHe
o0cayropyBanHsi. BuacHe i siKicCHe MpoOBeJeHHSI TEXHIYHOr0 00CJIYrOBYBaHHSA

3eKOHOMHUTD Ballli KOIITH i aBTOMOOJIb Oy/1e CIy’KMTH BaM J0BIO i HAJiiHO.
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56.1(IT) Ha3BiTh NBUTYHHU, SIKI € HAMMOMIMPEHIIINMH Cepel] aBTOMOOUIbHUX
JIBUTYHIB ?

Bionoegiov. Haubinbw nowupenumu O8ucynamu ONsi  ABMOMOOINIE €
YOMUPLOXMAKMHI  OBUSYHU GHYMPIUWHBO20 320PAHHA, AKI NPAyloloms 3d YUKIOM
Ommo.

56.2(C) B yomy nonsirae npuHIUI poOOTH TBUTYHIB BHYTPIIIHBOTO 3TOPSTHHS?

Bionoegiov: [lpunyun pobomu O08ucyHi8 SHYMPIUWHLOCO 320PSAHHS NOJACAE 8
nepemeopeHti SHYympiuHboi eHepeii, 5AKA BUOLIAEMbCSA NPU 320PAHHI NAAUBA 8
KIHemuu4Hy eHepeiio pyxy mpancnopmHo2o 3acooy.

56.3(C) Kopuctyrounch MallOHKOM Ha3BiTb YOTHUPU OCHOBHI TaKTH JBUTYHa

BHYTPIIIHHOTO 3rOPSTHHS.

[1d

Bionoegiow: 1) enycxk ; 2) cmuck, 3) pobouuii xio; 4) eunyck.

56.4(B) 3a TexHiYHMM NACNOPTOM aBTOMOOiJIL BUTpayae HA KoxkHi 100 kM
HUIAXY 6 J1 OeH3MHY NPHU cepeaHiil MBUAKOCTI pyxy 90 km/roa. SIKy HOTYKHICTh

NPU HbOMY PO3BHMBA€E ABUI'YH aBTOMOOLIA, ik1o iioro KK/ cranoButs 25%

ano: Po3zeé’sazanns
| = 100000 m 0= é
V = 0,006 1° Q

m Q=4; Q=g:m
v = 25— 7 7

¢ m=pV;, Q=qpV
n =0,25
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K =
g = 46-1052% A=NE
KI' l l
KT V=—;t= -
p=700—3 t Vv
M N -1
A==
N-? N -1
n.q.p.V:T
N.[:,].q.p.V.U
.qg-p-V-
yoap Vo
I
- 0,25-46-106-700-0.006-25_12075(]3)
- 100000 - T

Bionogiob: N =12075 Bm~= 12 kBm

57. SIkmo nopiBHIOBaTH PodOTY B
Kpicai i poOoty Jonmatrow, TO s
MOYaTKy HeOoOXiIHO NOJAMBHUTHCH B
NiAPYyYHUK 10 (i3uli, e HaNUCAHO,

1[0 € CTATHKA i € AMHAMiKa, TO0OTO, 1J1s1

THX XTO NpPAaIlI0€ BeCh JAeHb B Kpicii,
iCHy€ cTaTHYHEe HABAHTAKEHHSI, HA CIIMHY, MOSICHULIO, N0, KUCTi PYK, 4 TAKOXK
po3caadienicts Hir. xmo Bu nomivaam, TO gesiki JIaM, iaydi, B
rPOMaJACbKOMY TPAHCIOPTi, HABITh, AKINO € BiJIbHI MicHf, He CiIalOTh, L
03HaKa TOrO0, 10 JIIOAH NPANIIOThL PO3YyMOBO, i iM He BUCTAYA€ HABAHTAKEHHS
HA HOTI'H.

®di3u4yHA npans, Ma€ CBOI 0COOJIMBOCTI, TYT JMHAMIYHE HABAHTAKEHHSH, i
BCe 3aJIeKMTh BiA cneuupiku podoTH, aje KO CIVIAHYBATH CBOE
HABAHTAKEHHS, BBECTH PUTMHU PO0OTH, MPABWIbBHO MiJiMTH 3 Xap4YyBaHHAM, TO
BTOMa Oyae mBHAKO mnpoxoautu. Ilicas ¢izuyHOro nepeBaHTaKEHHHA, IS
BilMOYMHKY HeoOXigHO 2-3 1Hi, micjas po3yMoBOro, iHoai morpioHo Hadarato

Oisib1Ie Yyacy.
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Jopeui, y maxicriB, fiki Becb 4Yac HAa 3MaraHHfiX, NePeBTOMJIIOITbCS
PO3YMOBO i MOpPaJIbHO, MiCJIsI NMEPeHANPYKEHHA AYyxKe 4acTo OyBalOTh HEPBOBi
3PHUBH.

AJie i ¢QizmyHa mpausi, He TakKa Jierka, sk 3a€TbCAd HA NEePIIMd MOTJIsIA.
SIKkmo B3MiTH MIAXTapiB, TO BianmpaunoBaTH 3MiHy B 32001 Ae Temneparypa 37°C,
10 KOJIIHA B BO/I, 3 pecnipaTopom, i Npu HbOMY KOKE€H pPa3 AyMaTH Y 3MOsKell
TH MIJHATHCH HABEPX, Micjas podo4oi 3MiHHU...

Kpim Toro, mpanowum Ha 3aBoai Je MOTPiOHO BHKOHYBATH HOPMY, IJISI
poOiTHHMKIB, #AKi mnpauwwTb ¢i3uyHO NOTPIOHO ayMaTH, #AK Le He
NapaI0KCAIbHO, 00 AKOMoOra Oijiblie OTHOTUIIHUX PYXiB BUKOHYBAaTH 0/pa3y,
i cucTeMaTU3yBaTH CBOK PO0OTYy, TOAI BOHM OyAyTh BHKOHYBATH NPH HbBOMY
NPU HUbOMY OLIBIIY POOOTY i MeHIIIe 3aTpaYaTH CHJIL.

|

Tak camo i qist Jrogeil po3ymoBoil

npaumi, HeoOXiTHO BiABIAYBaTH CTaXiOH
X04a 0 roaMHy B JIeHb, TOAI MPo0JIeM 3i
310pOB’sIM Oyae MeHIe, a TaKOX,
SIKINO poOuTH mepepBH 1 B odici
pPoOOMTH HeEBEJHUKY 3apslaKy, TO Ie
B3araJi ay:ke 100pe AJ14 310pOB’s .

SAxmo Bu a00ure npaunBaTH
PO3yMOBO, a mpauiere Gi3U4HO, TO 3p0O3yMiJIo, 10 Taka podora njasa Bac Oyxe
Ba)kKkow. Te camo i 1 Jroaei, siki NPanwOTh PO3yMOBO, a iM NM0JA00a€THCS
npauoBaTu QizuyHo. BUCHOBOK oauH, siKIo Bu jro0ute cBow podory, TOai
BoHa Bam Oyae momo0arucsi i He BaJIMBO YM Ile PO3YMOBa, 4M e (iznuHa
npaus.

57.1(IT) O6patu, sika OOUHUISL BUMIPIOBAHHS B MEPEIIKY € 3aiBOIO.

A) JIx b) xJIx B) xan I') Bar
Bignosiab: I') Bam
57.2(C) 3anumiith OAUHULI POOOTH B OPSAAKY 3pOocTaHHs BUMiproBaHHs y Cl:

0,8 MJIx, 7x/lx, 1,5 kJIx.
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Bignosias: 7000 JIx, 15000 JIx, 800 000 JIx
57.3(J) Bimomo, w0 Tig Yac PpoO3yMOBOI Tpaimi JIOAWHA 33 00y
BuTpauael3 474 JIx eneprii. BusHauntu, siKy Macy Jb0OJy, B3SITOTO 3a TEMIIEPATypu

0 °C, MOXxHa pO3IUIABUTH 32 PaXyHOK IIi€] eHeprii.

Hano: Po36’azanns
E = 13474 x/jonc = Beaoicaemo, wo ecs enepeisn, sxka eumpavaemvcs nio
13474000 []»c yac po3ymosoi npayi 6yoe suxopucmaua, OJisi mozo uood

A = 330000 c/ke PO3NIABUMU NEBH) MACY Tb0O).

m-? E=Q=42-m
m=i
_ 13474000
~ 7330000 O °F

Bionoegiob: m = 40,8 ke

3aBaaHHS NJIA CAMOCTIIHOTO PO3B’A3aHHSA

58. 3BanisHmuyHuii TpaHcmopT B YKpaiHi mnocigae mnepme Micume 3a
BaHTaxk000irom i apyre — 3a macaxupooOirom. ExcmiyaramiiiHa J0B:KHHA
3aJII3HULIb 3arajJibHOr0 KOPHCTYBAHHA JOPIBHIOE O0JM3bKO 22,6 THC. KM. Y
®paHiii, 1Ka Ma€ MUIOLLY ACLI0 MEHILY, Hi’K YKpaiHa, J0B/KMHA 3aTI3HHLb CATa¢e
34 tuc. km, a y Himeuuuni - 45 tuc. km. lo cepenunu XIX cr1. B YKpaini
PO3BHBAJIMCA BOAHI BHAM TPAHCHOPTY Ta TrY:KOBMHM (KiHHMH). Y JApyrii
nojioBuHi XIX cr. 3'aBmiacs 3anaisHunsg, i y XX cr. Hai0uibma vyacTtka y
BAHTaK000iry YKpaiHu NpUNajaia Ha 3aMi3HUYHUN TPAHCHOPT. 3aJi3HUYHUI
TPAHCHOPT 3a0e3me4uy€ WBUAKUN | peryJIsspHUil pyX He3aJIe;KHO Bil IOPH POKY.
Jif  3ai3HMYHOr0 TPAHCHOPTY XapaKTepHA MACOBICTh i NOPIBHAHO
HHM3bKa co0iBapTicTh mnepeBe3eHb. /o HegosiKiB 1IbOr0 BHAY TPAHCIOPTY
HEeOOXITHO BIITHECTH HU3bKY MAHEBPEHICThb, HEOOXIAHICTH J0IaTKOBHUX /I0BE3€Hb

BAHTAKIB IHIIMMM BHJAAMH TPAHCIOPTY, NMEPEBAHTAKEHICTh, a TAKO0XK I0BOJI
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BHCOKY BapTICTh MNPOKJIAJAHHS HOBHUX 3aji3HuIb. (OCHOBHY 4YacTKy B
nepeBe3eHHsIX 3aMi3HUISIMU CTAHOBJIATHL NMPOMUCJOBI BaHTaXkKi: 3aji3Ha pyaa,
KaM'siHe BYruisi, OyaiBeJibHI Marepianm, Jicomarepiajgu Tomo. 3aji3HUYHUM
TPAHCIIOPTOM MEPeBO3SITh TAaKO0XK 3HAYHY KUIBKICTh 3epHA Ta HYKPOBHX
OypsiKiB.

58.1(B) Baron wmacorwo 20 T, pyXam4uCh II0 TOPHU3OHTAIBHIN MUISHIN 13
MIBUIKICTIO 2 M/C, 3a3HA€ 3ITKHEHHS 3 1HIIMM BaroHoM Macoro 10 T, mo pyxaeTbcs
oMy Ha3yCTpiy 13 MBHAKICTIO 1 M/C 1 aBTOMaTUYHO 3 HUM 3UYCIUIIOETHCS. 3 SKUM
MPUCKOPEHHSIM  PYyXaJdWCh BaroHW MICHS 34YCIUICHHS, SKIIO BIJOMO, IO BOHU
MIPOMIIUINA 10 TOBHOI 3YITMHKHU NUIAX 25 M?

59.1 (B)3 sxoi BUCOTH Ma€ IajaTh CBUHIIEBA APOOMHKA, 1100, yIapUBIIUCH 00
3eMJII0, BOHA MOBHICTIO po3IiaBuiack? TeMrepaTypy Ha MOYATKY MMaIiHHS BBa)KaWTe
piBHOtO 27°C. YHachigok Termnooominy 50% BHYTPIIIHBOI €HEPTii, 1110 BUALIIETHCS,
MePEAAETHCSI HABKOJIMIITHHOMY CEPEIOBHIITY.

60.1 (B) 3 sKxor0 MIHIMAJBHOK HIBUAKICTIO MAlOTh JIETITHM HA3yCTpid OAHA
OJNHIM /Bl OJHAKOBI KpalIMHA BOJM, 100 YHACHIIOK 3ITKHEHHS ITOBHICTIO
BurnapyBatucsi? Temmeparypa KparyMHOK Tiepea 3iTKHeHHsM nopiBHioe 20 °C.
BraxaiiTe, 110 y BHYTPIIIHIO €HEPril0 KPAIUTMHOK TepexoauTh 50% iX MexaHI4yHO1

eHeprii?

61. Konep — ycraHoBka it 3a0UBaHHS
najb ad0 CTPUIKHIB, B IKil caMi yjapu 3aBjae€
MOJIOT, a00 «0ada». Iliii cmenrexnimi maiizke
200 pokiB, i BUHaliaeHa BOHAa Oyja B enoxy
PO3BUTKY MapOBHUX TeXHOJIOTiH. 3 THX mip,

3BHYAHO, B TEXHIYHOMY ILUIaHi 0araro 4oro

3MiHWJIOCSI, TNIPOTe  OCHOBHi  NPHHUIUNH
3aJIMIIWJIACH He3MIHHUMM, MAJIi BCe TaK ke 3a0MBAIOTHCSl B TPYHT i/l BINIMBOM
HABAHTA:KeHHA. 3apa3 B MICBKMX YMOBAaX, 3 yPaXyBaHHAM IIUIbHOI 320y10BH

KoIlep, NPOMMCJIOBOr0 MACIITA0y He BHKOPHCTOBYETHCSI, 2 OT Y OyAIBHUITBI
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JAJEeKO BiI TYCTOHACEJIeHOr0 PpaioHy, CHelTeXHiKa IPOAOBKYE 3a0MBATH
CTPHUIKHI.

61.1(C) SIki mepeTBOpeHHs CHEPTii BiIOYBaIOTHCS i1 Yac MiHIMAHHS 1 IaIiHHS
MosioTta?

61.2(1) Y ckuibku pa3iB MOTEHLIANbHA EHEPris MIECTUTOHHOTO TAraps,
MiIHATOr0 Ha BUCOTY 1,35 M, Outblma ab0 MEHIa 3a MOTEHIiaIbHY S€HEPrito Taraps
Macoro 1,8 T, migusaroro Ha 1,5 m?

61.3(B) 3a mormomMororo miaHOMHUKA METajleBUi BaHTaX Macoro 800 Kr I HSIN
Ha BUCOTY 6 M, a MOTIM JaJd HOMY BINACTU. YHACIIJOK yAapy METAJIEBOrO BaHTAXKY

00 BepxHIN KiHEIb Maji BoHa 3ariubuiiack B IpyHT Ha 30 cM. Busnaute cuiny onopy

IPYHTY.

62. 3ajexxHOo Bix cHiBBiTHOIIIEHHSA
M’A30BUX 1 HEPBOBHX HABAHTAKEHb
npaus noAuVIg€Tbest Ha  QIi3MYHY, 3
nepeBarol0 M’fi30BHX HABAHTa)KeHb, |
PO3yMOBY, 3 MepeBarol) HAaBaHTA’KeHb HA

KOpPY TOJIOBHOI'O MO3KY, NOB’fI3aHUX i3

BUIIIUMH NCUXiIYHUMU
¢pyukuiasvMu.@izuyHa npaus BIIAPI3HAETbCH BEJIUKHUMH BHTPaTaMH eHepril,
IIBUJAKUM CTOMJIEHHSIM Ta BilIHOCHO HHU3bKOI NpoaykTuBHicTIO. IIpu poboTi
M’A3IB MIACHJIIOETHCH KPOBOOOIr, IO IPHUCKOPIOE IOCTAYAHHA MOKUBHHX
PeYOBHH I KHCHIO, BHIAJICHHSl NPOAYKTIB po3naay. B opranizmi HacrawTtb
¢iziosioriyni 3miHHN, sIKi 320e3mMe4ylOTh M'SI30BY JISVIBHICTB. 32 XapaKTepom
¢iznuny npauro (podory M’si3iB) MOKHA MOMIJIMTH HA JABAa BHAM — CTATHYHY i
auHaMiyHy. CraTuyHa podoTa MOB’fA3aHA 3 Ji€K0 HABAHTAKEHHSI HAa BEPXHi
KIHIIBKM, M’fI3M KOpPHYCY i HIir, NpU YTPHMMAHHI BaHTaXy, NPH BHUKOHAHHI
podotu crosiun a6o cuasuu. Ilpm craruyHiii podOTIi MiABUIIYETHCSE OOMIH
PEe4YOBHH, 30i1bIIYETHCH BUTPATa €HEPreTHYHUX pecypciB, ajie B MeHIIid Mipi,

Hi’k mpu AuHAMivHiA. Oco0JuBiCTIO Takoro BuHAY mpauni € 1 BHpakeHa
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CTOMJIIOI0YA Jifl, 10 3yMOBJICHA JOBrOTPUBAJMM CKOPOYECHHSIM I HANPYKEHHAM
M’s13iB, BIJICYyTHICTIO YMOB /JJisi KPOB0OOOiry, BHACJIIOK 4Y0ro Big0yBa€ThcCsi
HAKONUYEHHS KiHIEBUX i NMPOMIKHMX NPOAYKTIiB 00Miny tomo. Ile myxke
IIBHU/IKO NPU3BOAUTH /10 PO3BUTKY BTOMHM.

JAnHamiuHa po0oTa MOB’si3aHa 3 MepeMillleHHsAM y MPOCTOPi Tiyia abo Horo
YacTHH. Y pe3yJabTaTi eHeprisg, sIKka BHUTPAYa€TbCH, NEPETBOPIOETHCH HA
MEeXaHIYHY i TenjaoBy.

I’)xy Mo:kHA po3riIsaaTH sIK NAJUBO /15l BUPOOHMUTBA eHeprii. JlieTosorn
BHU3HAYAKOTh CHEPreTHYHY WHIHHICTh IKI K KaJOpisgXx. AJie 4Yepe3 HEBEJIHUKY
BCJMYUHY MLi€l OJAMHHMII BHUMIPY eHEpPreTMYyHy UiHHICTL KI 3a3BHYaH
BHMIPIOKTH B KiJIOKAJIOPisiX.

62.1(IT) YkaxiTh, B SIKUX OJAUHHUIIAX BUMIPIOIOTh CHEPTeTUYHY LIHHICTD 1XKI.

62.2(C) VYcraHoBieHo, IO I 3a0e3MEUYCHHS IPOIECIB KUTTEMISIBHOCTI
(oOMiHy peyoBuH 1 Oe3nepeliiiHOT poOOTH BCIX OpPraHiB) J0pocia JIOJMHA BUTpavae
npubau3Ho 1440 xinokanopiii 3a 100y. Bupasite BTpatu 1000BOi €HEPTii Y JHKOYIISIX.

62.3() Bimomo, mo mig yac Bakkoi (GI3WYHOI Tpari JOJWHH 3a 100y
sutpadaetbes 19 940 k/Ix eneprii. SIky macy Boaum MokHa Harpité Bim 20°C mo

100°C 3a paxyHOK wi€i eHeprii.
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Po3xia VI ®izuka Ta exoJjoriga

Ipuxaaam po3B’A3yBaHHA 32124

Mu orcueemo na nnamemi, O0e HEYXUTbHO 3POCMAE HACENEHH:, WO Nompeodye
BION0BIOH020 30LNbUEHH BUOODYMKY U BUCOMOBIEHHS JHCUMMEBUX pPecypcié 0N
3abe3neuenns oo npoodcusanHs. Hacnioku ennuey no0unHu Ha HABKOIUUHE
cepedosuye CYMHI Ut MPUBOICHI.

63. Slk Bimomo, opraHi3m JIIOJAMHH HA ciMaecsT BiICOTKIB CKJIAJAa€ThCs 3
BOJM, TOMY BOHA BiIirpa€ OAHY 3 HAWBAMJIMBIIIMX POJIeH Yy KHUTTI OpPraHizmy.
IIpore 80% HaceseHHst YKpaiHM BHKOPHCTOBYE B CBOEMY JKUTTI BOay 3
NMOBEPXHEBUX JIKepes, a eKOJOrNYHMH CTaH OHUX BOJ 3 KOKHHM POKOM
noripmyerbesi.  HemocraTHe  OYMINEHHSI  CTOKiB, HesIKiCHe  OYMIIEHHS
NMPOMMCJIOBUX BOJ, HAAMIPHA HACHYEHICTh OPraHikol NPU3BOAUTH J0 TOI0, L0
CbOTO/IHI NPAKTHYHO BCi BOAOIMH KpaiHM HaOau3uauca A0 3  Kjacy
3a0pyaHeHocrti. Maiixke 75% ykpainuis m’e Boay 3 /lHimpa, SIKICTh SIKOI
NOTIPIIYETHCSI BHU3 32 Tevicr piuku. Tox HalicKIagHIIIA 00CTAHOBKA 3 SIKICTIO
NUTHOI BOAU cboroaHi B Kpumy. SIKio x roBopurv nmpo Hai4yucTimly BOAY B
Ykpaini, T0 ii MokHa cipoOyBatu B IlosaraBcbkii o0JacTi, 1e Maixke BCSl BOAA
OepeTbces 3 MiA3eMHMX JIZKepeJl.

63.1(C) YoMy 110 TOHKOMY JILOAY 3aMEP3JI0TO BOAOWMHMIINA MOXHA TIepedpaTrcs
MJ1a3yI04H, ajie HeOe3MeuyHo UTH HoTamMu?

63.2(C) Yomy HadTa pO3TIKAETHCS MO MOBEPXHI BOJIU TOHKOIO TUIIBKOIO? Sk
BIUIMBa€ HadTOBa TUTIBKA Ha O6iocdepy BogonMu?

63.3(C) IMutHoi Bogu Ha 3emiti B 6araTboX MICISAX HE BHCTAYa€. [i JOBOIUTHCS
OTPUMYBAaTH 3 MOPCBKOi BOAM a0O BUIApIOBaHHSIM, a00 BHUMOpPOXKYBAaHHSIM. SIKuii
croci0 BurigHIme?

63.4(/1) Hampasnisitoun cBO€ TiJI0 B TIMOMHY OKE€aHYy MOTYTHIM PyXOM XBOCTAa,

HNOTY>HICTh sikoro 360 kBT, kut npu mBuAKOCcTI 36 kM/roa nocsarae rimuouru 1000m.
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Ska BinOyBaeTbes npu oMy podota? HoMy KUT He ToHE Y BoAi? BianoBiaps mogaTtu
B M/ x.
Bionoegiov:36M/]c

64. Lllopiuno B arMocdepy VYkpaiHu norpamisie moHag 6 MJIH. TOHH
IIKIVIMBUX PEYOBHMH | BYIVIEKHCJOro razy. TpaguumiiHO TroJIOBHUMU
3a0pyIHIOBa4YaMH 3aJIMIIAIOTHCA MNPOMHUCJIOBI mignpuemcrsa. B Ykpaini
¢pynkuionye monaxg 1000 ximiuyHux 3aBogiB i3 mIKiEIUBAM BHPOOHMUTBOM. He
BiIMOBIIaI0TH Cy4YaCHUM €KOJOTiYHMM BHMOTraM I€eMEHTHi 3aBOJM, 110 MAIOTh
3acrapijie 3HoLIeHe 00JIagHAHHA. /[:KepesioM CBMHLIO, IUHKY, AJIOMIiHIiI0, Mili B
HABKOJHMIIHbOMY CepeI0BHIII € KOJIbOPOBA MeTAJIYPIis.

OnHak 30iIbLICHHS KUIBKOCTI aBTOMOOIJIIB HAa Joporax CHpPUYMHHJIO |
30iIbIIEHHS] IIKIAJIMBUX BHUKHAIB B aTtmocdepy. 3a OCTaHHI KiIbKa POKIB
KIJIBKICTh BilIpanbOBaHMX Tra3iB, 10 HAAXOASATH Yy MNOBITPS HAa TePUTOPIL
BEJHUKHUX MicT, 3pocia Ha 50-70%. binbumie mosoBMHM MIKIIJIMBUX PEYOBHUH
BUKHM/IaI0Th B aTMocdepy npuBatHi aBTo: y 2009 poui Ha Hux npunaJjo 1,7 MuH.
T WKIJIMBUX PEYOBUH, TOAI SIK 3arajibHa KiJIBbKICTh YCIX aBTOMOOLIbLHHX
BHKMIIB cKJjaja 2,3 MJIH. TOHH.

Huni maitxxke Bcsi atmocdepa 3a0pyaHeHa cBUHHeM. OaMH aBTOMOOUIb
HIOPIYHO BHKHMAAE B armMocepy B cepeAHbOMY 1 KI' CBHHII Yy BHIJISAAI
aepo30110, 32 300 nqHiB podoru (50 kKM mIOAEHHOTr0 MPOOiry) - 3,25 T giokcuay
ByrJeuio, 0,5 T okeuay Byrienio, 100 Kr BUCOKOTOKCHYHMX BYIJIeBOAHIB i 30 Kr
OKCHJIB a30Ty, NOTJIMHAKYHY 3 NOBITPS 0JM3bKO 4,35 T KHCHIO.

3apas Ha 3emui ekcmiyaryerbess O0au3bko 1 mupa. aBToMoOidiB. Y
cepeaHbOMY NPH NPOoOiry 15 Tuc. KM Ha pPiK KOXKeH aBTOMOOIJIb CHAJMIOE 2 T
najausa i 6m3bko 26-30 T noBiTpa , y Tomy 4ucai 4,5 T kucHIo, mo B 50 pa3is
Oijib1Ie piYHUX NOTPED JIIOAUHH.

64.1(C) Ilix yac po3KpHUTTA MapaiiryTa 3p0OCTa€e Omip MOBITPs, BHACIIIOK I[bOTO
MapalnryTUCT PYXA€ThCsl CIOBUIBHEHO. SlKka €Hepris mapamryThCcTa MpUH I[bOMY

3MEHIIIY€ThCSA?
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64.2(C) YoMy CBUCT BITpY B ApOTax 1 riikax po3NOYUHAETHCS JIUIIIE MTPH MEBHIM
Horo mBUAKOCTI? Bix 9oro 3a1eKUTh BUCOTa TOHY?

64.3(JT) Beranosiero, mo lra icy ounmae 3a pik 18 miae.M° mosiTpst. CKiTbku
KyOI4HHX METPiB MOBITPSI OUUCTHUTH Jiic Twiomiero 500 ra?

Bionogion:9-10° »°

64.4() 3 uKMcTepHU 3 HETEPMETUYHOIO KPUILKOIO 3a PiK MOXKE BUIIAPYBATHUCS
2,57 wadTomponykTiB. Skuit 00cAT TOBITPS OTpPyeHUN NapaMu OEH3UHY NIpU
TPaHUYHO JomycTuMIiil koHueHnTpaumii 100 Mr/m>?

Bionoeiow:25 yan m°.

65. « KutHnus €Bponm» cbHOroJHi nepe:xxkuBac He kpaui yacu. Ckiaagnui
CTaH 3eMeJIbHHMX pecypciB YKpaiHu 3yMoOBJeHMHd THM, WO 71% BcbOro
arpoJlanama@ry KpaiHM BHKOPHMCTOBYETHCS IS TOCHOAAPCHKOI AiSILHOCTI.
AJle yepe3 HaJMipHe i HempaBUJIbHEe BUKOPUCTAHHS POJIOYICTH 3eMJli 3 KOKHUM
pokom magae. ExocucremMa TIpyHTY PpYHHYETBCS B OCHOBHOMY 4epe3
IHTEeHCMBHUII PO3BUTOK €po3ii: OCTaHHIM 4YacoMm il miggasiocs Oiabme 35%
cuibrocnyrigb YKpaiHu. AKTHBHEe BHMKOPHCTAHHA [J00pMB TNIPU3BEJIO [0
30iIbIIEHHS TUIONII KMCJIMX IPYHTIB (Ha 2,4 MJH. ra 3a ocradHi 15 pokis). Ha
BPOsKail CUIbCHKOTOCHOJAPCHKUX KYJbTYP BIUIMBA€ I TOBIIMHA TyMYCOBOIO
APy, 2 BOHA 32 OCTAHHE JCCATHJITTS 3HHU3MJIAcH B cepeaHboMy Ha 20%. [lo
TOrO K, Maiike 40% 3araJibHOI IUI0ILI 3eMeJILHUX PeCypcCiB YKpPaiHU HAJIeKATH
10 3a0pyIHEHHUX 3eMeJlb.

IIporno3 Ha Maii0OyTHe HeBTimHMH. Ilpm 30epekeHHi HUHINIHIX TeMIIB
aerpagamii rpyHTy (epo3sis, 3aTONIJIEHHH, 3MiHM KJIIMATy Ta iH.) KPUTHYHI
3HAYEeHHS PIBHA POAOYOCTI MOXKYTh OyTH gocardHyrti depe3 20-30 pokiB, a B
OKpeMHX perioHax HaBiTh paHimie.

65.1(C) Komnu 3 rpyHTY BUITApOBYETHCS OUIBIIE BOJIOTH, KOJIM BiH HE3aCITHUM 4K
KOJIM BiH BKPUTUNA POCIMHHUM KUJIUMOM?

65.2(C) Yomy B oxenenp, KOJM Ha TMOJSIX YTBOPIOETHCS HE BKPUTA CHITOM

KpHXKaHa KipKa, MOCIBU MOXKYTbh BUMEP3HYTH?
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65.3(C) Skuii rpyHT Kpalie nporpiBa€TbCcs COHIYHUMHU MPOMEHSMU: YOPHO3EM
YH CBITJIOKOJIPHUM mif3onuctuii? Yomy?

65.4(C) IlosicHITh, YOMY IPYHTHU 3 HEPIBHUM DPEIbEPOM BHUIIAPOBYIOTH 3HAYHO
O1JIbIIIE BOJIOTH, HIXK IPYHTH 3 PIBHOIO TOBEPXHEIO.

65.5() OOpaxyiite mionry 3a0pyIHEHHX 3eMellb B YKpaiHi, SKIIO IUIOIIA
Ykpainu craHoButs 603 628 kv’

Bionogiow: 2414512 xm®.

66. YkpaiHa HaJeXUTh 10 MAJOJICMCTHX KpaiH - JIic MOKPHBAaE JuIle
LIOCTY YAaCTHHY il TepUTOpii. Ajle IPU UBOMY EKCIOPT JepPeBHMHHM 3 YKpPaiHU B
2,5 pa3sum mnepeBumye iMnopr. CnokuBuYe BeJdeHHS JIiCOBOI0 TOCHOJAApPCTBA
NPU3BOJAUTH 10 TOr0, IO JIiICH He BIIHOBJKKTbLCA I BTPaA4awTh 0i0JIOriYHY
CTiMKicTh (MJIOmIA JIiCiB, ypaKeHHUX WIKITHMKAMHM i XBOpo0amMH, NOCTIiHHO
30ibIIy€EThCsI). A HiHHI JepeBHiI mopoan (ay0, Oyk i cocHa) 3aMilYHOThCHA
MajiouinHaumMu  (rpadom, Oepe3orw, ocukow). Halickiaaanima curyamis B
Kapnarax ta Kpumy - TyT 4yepe3 Aerpagamii JIiCOBUX MACHUBIB PO3BUBAETHCH
€po3isl IPYHTIB i 3CyBHI IpoLeCH.

IpsaMuii HACTiZOK HepaliOHAJIbHOI BUPYOKHM JICiB - 30iJIbIICHHS] YaCTOTH
Ta IHTEHCMBHOCTI TMOBeHeH Yy 3axifHMX o00JacTaXx YKpaiHu, 0C00JUBO -
3akapnarrs. OgHAK CYMHA CTATHCTHKA KATAKJII3MIB He3IaTHA 3YNHUHUTH
3HUIEHHS JIICiB: MMHYJIOTO POKY OOCSII'M 3aroriBejib JIiCy B 3aKkapnarchbKii
obJs1acTi 3pocau Ha 14,2%.

66.1 (C) fxi gepeBa 1 4OMy BHUMNApOBYIOTH OUIbIlIE€ BOJIOTH: Ti, 11O POCTYTh
OKpPEMO, YU Ti, IO POCTYTh Y TYCTOMY JIici?

66.2 (C) YoMy mija yac TOpiHHS BOJOTUX JIEPEB UYTH TPICK?

66.3 (C) VYmitky miJ dYac CHEKH OIyCKAEThCA JIMCTA Ha JepeBax. Ak 1e
MOSICHUTH?

66.4 (1) Axy KUIBKICTh IPOB Tpeba CHaauTH, 00 3aKuIl’ ATUTH Ha Oaratti 3 1

BOAM, B34TO1 npH Temnepatypi 10 °C, sxmio Ha HarpiBaHHS BOAM BUTpadaeThest 15%
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eHeprii, mo BugiMiaacs npu 3ropsHHi ApoB? ([TuToma Temnmora 3ropsHHS APOB
10MIx/kr, muToMa Termioemuicts Boau 4200 I[)K/KF’OC, ryctuna Bogu 1000 Kl“/Mg)

Bionoegios: 0,756 ke.

67. Ha cboroani B Ykpaidi npo6JjieMa cMiTHUKIB — 0/1HA 3 HAWBaKJIUBIIIMX
i  HallakTyaJbHIiIIMX  cepex  mpodjeM  3a0pyJaHEHHSI HABKOJMIIHLOIO
cepenosuma. ILla npoéiema HacTiIbKM HarajJbHAa He TLUIbKM B YKpaiHi, a il y
BCbOMY CBiTi, 10 HaBiTh 3’SABUBCHA Takuid BHCJIIB: «Bigxoam OepyTrhp Hac 3a
rOpPJIo».

Y kpaini gie 0im3bko 800 odiniliHux 3Bajinil, 3arajbHa KiJIbKICTh CMITTH
Ha sAkuX nepeummia 35 miapa. 1. Hlopiuno usi ungpa 3pocrae me Ha ciMcoT-
BiciMCOT THCcAY TOHH. 3a iHGopmanicro MiHicTepcTBa €KO0JIONil Ta NMPUPOJIHUX
pecypciB, 3arajibHa IJIOIA BCiX MOJIINOHIB 3 BigxogamMu B:ke 3aiimae 4% mnJionii
Ykpainu.

Ilopoky Hakonuuyerbest 0m3bk0 10 MJIH. TOHH cMmitTH, OsM3bKO 160
THCAY TeKTapiB 3emJii B YKpaiHi 3aiHATO mig cMiTHHUKHM (e Oau3bko 700
CMITHHMKIB, W10 IiCHYIOTH B KOKHOMY MicTi a0o ceuai). 3amictb TOro, o0
NPUHOCUTH NPUOYTOK i 0e3 TOro Hedarartiii KpaiHi, MUIbHOHU TOHH BIAXOIIB
OTPYKWKOTH 3eMJII0, BOAY, NMOBITpPsA. 3a NMPOrHO3aMu SIK 3aKOPAOHHHUX, TaK I
BITYM3HAHUX (axiBLiB, €KOJIOTiYHA CUTyalis B YKpaiHi, 0e3 mepeOijblIeHH,
HAOJIMKAETHCS 10 KPUTUYHOI, a/IKe NMepPepo0KoI0 BIIXO0iB y HAC 3aiiMalOTHCS HA
Ay’Ke HU3bKOMY PIBHI.

KinpkicTh BigXoaiB Ta IX CKJIaA 3aJ€KHTh Bid 0aratboX 4YMHHHKIB i
MOKYTh 3HAYHO BiJpPI3HAATHCH HABITH HA CyCiaHiX Byauusix micra. CTpykrypa
BiIX0iB BU3HAYAECTHCH PiBHEM PO3BUTKY KPaiHH, crienu(}ikor0 i po3MileHHAM
NMPOMHUCJIOBHUX Ta rocnogapcbkux 00'ekrTiB Tomo. IpubdausHuii ckjaag MicbKHX
TBepAMX BixxoaiB,%:

o [amip — 41%.

« XapuoBi Bigxoau — 21%0.

e Criio — 12%.
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« 3aui30 Ta iforo cniiasu — 10%.

o [l1acTmaca — 5%.

o lepeBuna — 5%0.

« 'yma Ta mkipa — 3%.

o TexcTmiib — 2%.

« AumiomiHniii — 1%0.

o Inmi marepiasam - 0,3%.

Moayab TeXHOT€HHOI'0 HABAHTAKEHHSI HA OJMHHMUIIO IUIOLII HAIIOI KPaiHM
cTaHOBUTH 41391 TOHHY Ha KBaJApaTHMH KiJIOMeTp, BiAlIOBIAHO HAa OJHOIO
kureas — 480 tonn. Ile mo3ame:xni uudpu. YkpaiHa — ogHa 3 HaWOLIbII
3a0pyAHEHNX i eKOJIOTIYHO HATIPY’KEHUX KPAaiH CBITY.

3a ingopmanicro MiHicTepcTBa €K0JIOTIl Ta NPUPOAHUX pecypciB YKpaiHu,
IIOPiYHO CePeAHbOCTATUCTUYHNN YKPaiHellb BUKH/IA€ HA CMITHUK 0J1M3bKO0 250
KiztorpamiB mo0yroBux BigxoaiB. 3 mux 250 kurtorpamiB MiHiMmym 50 moxkHa
BIANPABJIATH HEe HA 3BAJIMIIE, 2 HA IYHKTH NPUHOMY BTOPHMHHOI CHPOBHHH, 110
JA03BOJIMJIO O CKOPOTHTH KUJIBKICTL TBepAMX mnoOyToBuX BigxoaiB Ha 10
MiJIbIIOHIB KyOOMeTpiB.

67.1(C) Busnaure, sSKi BIIX0M HA 3BAJIUINAX MAIOTh HAUOLIBIITY YacTKY.

67.2 () O6paxyiiTe, CKUIbKM MIIEHUIII MOXXHA 310paTu 3 TEpUTOPIi, 3alHSITOI
MiJ 3BajJMINA B YKpaiHi 3a PIK, SIKIIO CEpeIHsl BPOXKANHICTh cKianae O0nmu3bko 50
IIEHTHEPIB 3 TeKTapa.

Bionogiowv: 8 man. yenmuepis

67.3(J1) BusHauuTH, CKiJIbKU TEILIa BUIUIATHCS MPH CIIATIOBAHHI BCHOTO Marepy
31 3BanuI] YKpaiHu, SIKII0 MUTOMA TEIUI0Ta 3ropssHHs nanepy 16,62 MJIx/kr.

Bionosios: 238,5 -10™° e

67.4(B) OOpaxyiiTe, CKUTHBKM QJIFOMIHIIO 3HAXOAUTHCS HA 3BAIMINAX YKpaiHU Ta
CKUIbKM €JIEKTPUYHOI €Heprii BUTPAYeHO Ha MOro BHUIOTOBJICHHS, SKIIO MJis
oTpuMaHHid 1 T  amOMIHIO BHUTpadaeTbcss B cepenHbomy 15000 kBt-ron
€JIEKTPOCHEPTi.

Bionoeiow: 35 man monn, 525 -10° kBm-200.
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68. CymapHa aKTHBHICTb PpagiOHyKIiAiB, fIKi BuUHILIM 3a Mexi 4
eHepro0ioky Yopuoomwiabcbkoi AEC 26 kBiTHa 1986 poky i B HacTynHi aHi
micas  aBapii, mnepeBmmuiaa 300 wmuH. Kopi. ABapigs npusBesaa 10
PalioAKTHBHOIO 3a0pyAHeHHsl OlLIbII Hizk 145 THC KB. KM TepuTOpii YKpainm,
Bisopycii Ta Pocii. Ha pagioakTHBHHX TEPUTOPISIX CHOTOJHI PO3MIllIEHO TOHA
ABI THCHAYI HaceJIeHUX NMYHKTIB, B SIKHX MPOKUBAE€ Maike MIBTOPA MiJIbHOHH
JIoieil. YKpaiHcbKi BUEHI €/IMHI B AyMIi PO Te, 0 HACJHIAKHA YopHOOWIbCHKOI
aBapii me ayxe a0Bro oOyayrb mpo cede HaragyBatu. Cranom Ha 2009 pik B
Ykpaini 0yJs10 3apeectpoBano 6049 Bunaakis paky IMTOBUIHOI 3271034 Y JIKOJIEH,
SIKi Ha MOMEHT aBapii Oysu aAiremu i migmitkamu. Kpim Toro, 3a 4yac, o MuHyB
nmicas  karactpopm Ha YAEC, 3pocia KUIBKICTh INICHXOHEBPOJIOTIYHHMX

3aXBOPIOBAaHb, IATOJIOT] CEPLEBO-CYAUHHOI CHCTEMHU.

OUIHKA PAOIOHYRNIAQHOrO CKNAAQY BUKUOY
ABAPIMHOIO ENOKY YOPHOEWNBCEKOI AEC

Tadn g
PALOIOHYKMIO AKTHBHICTE BMKWOY, YACTKA
MNbk AKTHBHOCTI,
26.04.86 MoBHHA BHEKWO AKA BUKMHYTA 3
PEAKTOPA, %

1-131 166,5 2701 20
-132 148 481 15
Cs134 55 18,5 10
Cs137 1.1 37 13
Zr-95 16,65 140,6 3,2
Ru-103 22,2 118,56 2,9
Ru-106 7,4 59,7 2,9
Ba-140 18,5 159,1 5,6
Ce-141 14,8 103,6 2,3
Ce-144 16,65 88,8 2,8
Sr-89 9,25 81,4 4

Sr-90 0,555 8,14 4

Np-139 94,9 44 .4 3,2
Pu-238 3,7 Mbk 29,6 MbK 3

Pu-239 3,7 Mbk 25,9 Mbk 3

68.1(C) 1o xapakTepusye akTUBHICTh PaJIl0OAKTUBHOTO HYKIia?
68.2(C) Busznaure cknax sapa Np—139.

68.3(/1) ¥V ckinbku pasiB yactka akTuBHOCTI [-131 Ginbina 3a Pu—239?
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68.4(B) OnuH 3 pafioaKTUBHUX MPOIYKTIB TOPIIO BUIIYCKA€E alb(ha-uyacTHHKH, 3

enepriero 8,8 MeB. OOGuucnutu mBUAKICTh pyXy HuX yacTuHOk. (1MeB = 1,6-10

13 -27
JIx, Mmaca anbha-gactuHku 6,64-10'kr).

69. B pe3yJabTaTi CBO€I KUTTEMISIIILHOCTI JIIOACTBO 3a0pyaHI0€ Oiocdepy .

11 6epe3nsi 2011 p. B miBHiYHO-cXiTHUX perioHax SInoHii craBcsi pyiHiBHUT
3eMJIETPYC MATHITYA010 B 9 0aJjiB, 3a siIkUM Oeper HAKPHWJIO XBHJICK IyHaMi
BucoTorw nmonaa 10 m. s mpupoana karacrpoda 3adpana kurra 0au3bko 16
THC. 0Ci0.

Y npedexrypi Pykycima Ha AEC «®ykycima-1» ns Haa3Bu4yaiHa
NPUPOJHA KaTacTpoda npusBesa A0 PyHHALII AaTOMHHUX PeaKTOPIB Y0THPbOX
€Hepro0JIoKiB. YHACHIOK 3eMJIETPYCY HAa Hid 3HECTPYMMWIHCH CHCTEMH
OXOJIO[KEHHSI PEaKTOPiB Ta MOBHE 3aTOIJICHHS CTAHIII IyHAMi BHUBeJO 3 Jaay
reHepaTopu aBapiiiHOro0 eJieKTpo:KuBJeHHs. Ha craHumii cragucsa BuOyxM i
MOKeXKi, IMOYaBCH BHUTIK i3 PpeakTopiB PpagiOaKTUBHUX PpevyoBHH. TsiKKi
YUIIKOIKEHHSI OTPUMAJIH OJHOYACHO YOTHPH I3 IIECTH €HEeProdJOKiB: y HHUX
YaCTKOBO YM MOBHICTIO CTAJIOCH PO3NJIABJICHHS SIIEPHOI0 NMAJINBA.

3a  pesyabTaramMm  a”Hajdidy  JaHux, 3i0panux  HamionaabHum
METEOPOJIOTIYHUM ATEHTCTBOM 0yJi0 3p00JIeH0 BHCHOBOK, o Bin 70 no 80 %
PadiOAKTUBHMX I30TOIB MOTPANIMJIO B OKeaH, a He Ha cymy. «KAEC «®ykycima-
1» po3ramoBaHa Ha cxigHOMY y30epe:x:ki SlnoHii, a BiTpu nmporsarom Oepe3Hs i
KBIiTHSl TyJIM MEPEBAKHO i3 3aX01y HA CXiJ i TOMy Ha TPYHT BHIIAJa BiAHOCHO
MaJia YaCTHHA Pali0AKTUBHUX Pe4OBUH. bulbma yactuHa norpanuia B Tuxui
OKeaH, BOJM SKOI0, 3BiCHO, 3a0py1HIJIUCS.

69.1(C) Yomy oCHOBHa 4acTKa paJIIOHYKJIITy TIOTpanuia B OkeaH?

69.2(C) Ha3BiTh aTOMHI €JIEKTPOCTAHIII] , IK1 BU 3HA€TE, B Y KpaiHi.

69.3() OnuuiTe NpuHUKI POOOTH ATOMHOI €J1EKTPOCTAHIII].

69.4(B) fIka mOTY>XHICTh aTOMHOT €JIEKTPOCTaHIIIi, 1110 BUTpavae 3a 100y 220 r
ypany — 235, 1 mae KK 25%? Ilin wyac mominy OZHOTO siipa aroMa ypaHy

BUILIAETHCS KiTbKiCT ereprii 200 MeB.(1MeB = 1,6-10™°[Ix)
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Bianosiai
7 Knac

Pozmia 1.

®dizuka sk npupoaHuYa Hayka. IlizHanusa npupojau.

6.2 () 3a 006y cepye pobums 86400-115200 ckopouens.

6.3 (B) Ilpomsoichicmsb KpOBOHOCHUX CYOUH OilblUA 3a BIOCMAHb, SIKY NOOOAAE
pasaux 3a 1 200 y 12 000 000 paszis

7.2 (C) Sy, Sy, Ss.

7.3 () llepwa cepsemra mae uaubinowy niowyy. /[pyea i mpems cepgemxu
00HAKO0BOI NIIOWI.

8.2 (C) C1=2 mna/noo, C,=10 mn/noo

8.3 (1) Vi=24 mn, V1=170 mn. B 7,08 pazie 06’em 600u 6 Il men3ypyi binvuiuil
3a 06°em y nepuii.

8.4 (B) 8 nosnux uapok

9.1 (C) 793 800 »°

9.2 () 79 380 ku?

9.3 (B) Posnuma nagma nokpusac nuiexoio 24 km® i 3a6pyomioe 2 MiH moH
600u, moswuna niiexu 10,4 mxm.

10.1 (A1) /7-1 09p0Ki6, 51 09p0Ki6‘, 251 08p0Ki6, 331 05p01<i6.

10.4 (C) Kams nepebysana y wxoni 285 x6 abo 4,75 200

10.5 (B) Takuui npoyec modicua nosmopumu 3a 000y 25 pasis.

Posain I1. MexaniuHuii pyx

17.1 Koau tpynm 6yoe moxputi abo 80a81108amumMemsCs.

17.3 Bionocro cmedicuru, OM#CUHU, TEUWUHU — Y PYC; 8BIOHOCHO 103U — V) CNOKOI.

17.4 634,3 km

18.1 V cmawi pyxy.

18.2 V cmamni cnoxoro.

18.3 500 y/2a

18.4 t=29,9 200.
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19.1 Cnioomempu ¢hixcyroms weuoKicmos pyxy mpancnopmHozo 3acooy.

19.2 Konusanus cmpiniku 200UHHUKA CBI0YUMb NpPO me, WO WBUOKICMb
MPAHCNOPMHO20 3aCc00y 3MIHIOEMbCA. B Hacenenomy nyHKmi moocyms  Oymu
nepeuxkoou (1oou, meapuHu, 3acoou mpaHcnopmy)

19.3 [=27,5 km

20.1 Taxk, 3anexcums. Axuo weuokicms Oinbuia 3a 3a3HAYEHY 8 MEXNACNOPMI
byoe cipwa axicms pobomu.

20.2 Ilpooykmusenicms scamku — niowa, 5Ky MONCHA CKOCUMU 3d OOUHULIO
yacy.

20.3 $=2,8 m/c

20.4 6 1,2 pazu

21.1 $=1,125 m/c; 3=4,05 km/200.

21.2 He scmuene, 60 npuiioe o 8 200 37 x8

21.3 He nizniwe 7 200 38 xs.

22.1 Kapnamcuoki 2opu — Mo100i cepeOHbOBUCOKI 20pU.

22.2 O 8:00 200

22.3 Tpu 3ynunku no 10 xs

224 9 =0,28 m/c, 9, =0,28 m/c, S, = 0,21 m/c, 8, = 0,187 m/c

n

225 8.=0,191 m/c;

23.1 Ilpo xonusanvHutl

23.2aib

23.3 Ilompibno exopomumu nio8ic MAAMHUKA 3eMHO20 200UHHUKA 1 6IH
nepecmane giocmasamu Ha Micayi. Adxce uwum xopomwutl niogic, mum OiLlbua
yacmoma KOauBaHtb.

24.1 Ile «xonusanns. bo cxopouenHss — npoyec, SAKUU  NepioOUYHO
NOBMOPIOEMBCS.

24.2 Buxonysas enpasu

24.3v=1 1Ty, T=0,75 c

25.1 Yepracu

189



25.2 t=32 x6
25.3 S=1972pm.
25.4 Bcmuenymeo, 6 3anaci y HUX € 5 X8uiuH, SKWo 8paxo8yeamu 4ac pyxy ma
yac 3ampumKu.
26.1 ObepmanvHuii pyx.
26.2 n=13 06/xs.
26.3 $=21,8 cm/c
26.4 y 2 pasu.
Pospiu I11.
B3aemognist Tist. Cuna (yactuna I)
32.1 Maca yux peuosun oOnaxo8a, aje BOHU MAOMb PI3HULL 00 €M, OCKIIbKU
Maomo pizHy 2yCmuHy
32.2 V=380 »°
32.3m=1, 96 ke.
33.12H
33.2. 25 H; 50 H.
33.310H; 20H; 40 H; 120 H; 190 H.
34.1 Jlepopmayii eueuny.
342.F=16 H
34.3x=2,5cm
35.1 B cmawni nesacomocmi.
35.2 P=2,4xH
35.3 Baza 600u y 8idpi dopisHioe Hy0, 60 Ha Hei Ji€ uue CUla MANCIHHAL.
36.1 Veaoicno npouumamu nepedymo8y ma 3Haumu NpuUKiaou.
36.2 F1=200 H; F,=250 H.
36.3F=12H.
Posain I11.

B3aemogist Tinn. Cuiia (uactuna II)

190



42.1 Tuck — ye @isuyna GenuuuHa, AKa xapakmepusye pe3yiomam Oii cunu i
O00pIBHIOE BIOHOUIEHHIO CUNU, SIKA OI€ NePNEeHOUKVIISIPHO 00 NO8EpXHI, 00 NIowi yiel

NOBEPXHI.

422p==

42.3 /s 36invuenns mucky caio sMeHuwumuy niowyy no8epxHi, Ha Ky Oi€ cuid
MUCKy, abo 30inbuwumu cuny mucky. /na smeHueHHs mMUCKy ciio 30in6uumu niouy
NOBEPXHI, HA AKY OI€ CUNA MUCKY, ADO 3MEHUUMU CUTLY TMUCK).

42.4 JKinka, 63yma 6 my@iai Ha WNUTLKAX, 3ATUULAE HA M SAKOMY ac@anvmi
ROMIMHI 11 2IUOOKI CIOU, OCKLIbKU NAOWA NOBEPXHI acghanbmy, HA AKY Oi€ WNUIbKA,
Mana, a momy muck WRUIbKY HA ac@anibm GeUuKuil.

43.1 Tuck Hepyxomoi piounu HA3UBAIOMb  2IOPOCMAMUYHUM — MUCKOM.
T'iopocmamuunuti muck 3anexicums 6i0 2yCmuHu piOuHU ma UCOMuU CmMoena piouHu 8
NOCYOUHI.

43.2 p;=1000-9,8-250=2500000 71a =2,5 MIla

p>=1000-9,8- 20=200000 Ila =0,2 Mlla

43.3 416 m

43.4 Tax, 56 MIla < 60 Mlla; F=6,35 'H.

44.1 Tuck nogimps Ha nosepxHio 3emii ma Ha 6Ci mina noOIU3Y Hei HA3UBAMb

ammocgepuum muckom. Ammocghepruti muck UMIpIOIOMs 8 NACKASX.

44.2 1 mm pm.cm.~133,3I1a ; p=500-133,3=66650 //a =66,65 xlla

44.3

44.4 2100 m

45.1 Cnonyyeni nocyounu — ye nocyouHu, 3'€OHaHi MidC COOOK 8 HUIICHILL
YaCMuHI, Wo MIidc HUMU Modice nepemikamu piouna. lllno3u na kananax i piuxax,
800020HU, BOOOMIpHI MPYOKU HA NAPOBUX KOMJIAX, APME3IAHCHKI KOJI00A3I,
Goumanu, YauHuKu, 1UKU, KpanerbHuyi — 6ce ye NPUKIaAoU CHOLYYeHUX NOCyOUH.

45.2 Tax six 8 060x nocyouHax oOHa piouna i ii eucoma pieHa, mo i MUCK HA OHO

nocyoun pienutl. Booa ne nepenusamumemucsi.
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45.3 BioHoweHHs ucom CMOBNYUKIE DIOUH € 0OepHeHUM BIOHOWLEHHIO IXHIX
2YCMUH.

454 flxwo muck eazy 6cepeduni mpyoKu mamomempa Oitbuwull  3a
ammocghepuuii, mo 2Hyuka mpyoxKa po3npAMAAEMbCA 1 i pyx nepeoacmvcs uepes
MeXauizm 00 CMPIIKU, WO PYyXAEmvcs 83008 wKaau npunady. Ilicia smeruenHs
MUCKy 2azy 00 ammocghepHozo mpyoxKa noeepmacmspcs 8 NO4amKo8e NOJN0NCEHHS, d
cmpinka 3ynunaemoscs Ha nosuaqyi (.

46.1 Ha m’sau die 8UUMOBXY8ANIbHA CUNA MA CUTLA MANCIHHSL.

46.2 M’sau 6yoe 3naxooumucsy Ha NOBEPXHI 800U, A He MOHYMUME, OCKIIbKU BiH
3anoeHeHull NOSIMPAM, a NOBIMpsL 1ecuie 3a 800Y.

46.3 Ha mino, 3amypene 6 piouny abo 2as, Oi€ SUUMOBXYBANbHA CUNA, SKA

0opieHIOE 8asi 1 piounu abo e2azy 6 00’emi

F.=p+g-V,, =1000-9.8- 0,045 =150(1)

3aHypeHol yacmunu mina.

52.1 Ha sepxHiti nonosuHi uiisxy.

52.2. 9 M][xc.

52.3 - 6,28 kl]oc

53.1 Ha cyono ma niosoonux xpunax Oi€ MeHuia cuia onopy 600u, momy uye
CYOHO PO3BUBAE MEHULY CUTY msA2U, Omdice | Olnbue WUBUOKICMb.

53.2 5,6 coouH.

53.30,5 m/c

54.1 Kinemuuna enepeis nepemseoprocmscsi Ha NOMEHYiaibHy; 8UCOMAa CIMPUOKa
30L1bULYEMBCA, AKWO CHOPMCMEH PYXAEMbCS WBUOULE.

54.2 24x/]c.

54.3 6,3 J{oc

55.1. /{na nionimarnHs eanmasicy 8eauKoi macu.

55.2 Yum menute nieve, mum OinvuLy cuny HeoOXioHo npuKIacmu.

553.7.5H

55.450H

56. 1 Heobxiono smenuwiumu mepmsi 8 OCi.

56.291 %
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56.3. n=0,576
8 kiaac
Po3aia 1. TemioBi asuma. Yacruna 1.

6.1 3 yyxepramu 8i06y6cs npoyec niasieHHs.

6.2 Posmipu monekyn, 3 AKUX CKIAOAIOMbCS YYKePKU Ni0 YAcC NIAGIEHHS He
3MIHUNUCY.

6.3 Ilpomidicku midc moaekyramu yykepox nio 4ac niasieHHs 30LbUUIUcCy.

6.4 Axwo Mapiiika pozinie wokonao 6 cneyianivii popmu i nomicmums 1io2o 8
XONOOUNbHUK, O B0HA OMPUMAE YYKEPKU 6 MmeepooMy CMaHi, ane NOoBepHYymu
yyKepKkam nonepeowto opmy iil ece e maku He 80aACmbCsl.

7.1 Jlana wikana npoepaoyiiosana 6 epadycax Llenvcis.

20-10
C="—"=1°C
7.2 10

7.3t=23"C

1.4 fAxwo pesepsyap mepmomempa 3amicms CRUpmy 3an08HUMU 800010, MO GiH
He 00360umb NpoBOOUMU BUMIDIOBAHH & MOPO3H)Y N0200y. Adice 600a npu
3amep3anHi He OyOe pyxamucs 630082C WKAIU, d  CamM CKISAHUL pe3epeyap
mepmomMempa 1onamume i npuxooumume 8 HenpuoOamHicmo.

8.1 Teepoi mina, piounu ti 2azu nio yac HA2PIBaAHHA 3A36UYAL POULUPIOIOMbCSL.

8.2 Ilpuuuna 3minu 06’emy min nio uac HA2piBaHHsA NOAA2AE 8 MOMY, WO 3i
30i1bUEHHAM memMnepamypu 30i1bUyEMbCsl UBUOKICMb PYXY YACMUHOK PeHOBUHU [ 8
pe3yabmami 30i1bULyEMbCsL cepeotss BI0CMAHb MIdC YACMUHKAMU.

8.3 3mina posmipie mina 6HACTIOOK 3MIHU MeMNepamypu 3aiedcums 6io
PeuoBUHlUL, 3 IKOI CKIIA0AEMbCS Ye Mio.

8.4 Booa nio uac oxonooxcenns 0o 4 °C cmuckaemvcs, a noYuHawoyu 3 yici
memnepamypu i 00 0°C 60Ha po3uuproemocsi.

9.1 306pasiceno cnocio 3minu 6HYmMpIUHbLOL eHepeii - BUKOHAHHS pOOOmU.

9.2B Xx00i e6uxoHaHHs nogimpam pobomu U020 GHYMPIWHA eHepais
3MEHULYEMBCAL.

9.3 3a paxyHox naxauysamHs NOGIMps, mMemMnepamypa noeimps 6 NOCYOUuHi

3MEHWULACS, TMOMY U 3 ABUBCS MYMAH.
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9.4 Axwo 6 nocyouny me Haxkauyioms NOBIMPs, a HABNAKU, BIOKAUYIOMb U020 3
Hel, mo 3MiHa BHYMPIWHBOI eHepaii No8Imps 8 YboM) BUNAOKY MAKOMC BI0OYBAEMbCS,
OCKIbKU  3MEHULYEMbCS  KILIbKICMb camux monekyn nosimps. Kpim moeo, cnio
nam ssmamu, wjo noCyOUHa mModxce po3ipeamucs.

10.1 Illsuokicme pyxy MOAeKyl CIMPUNCHIB BHACAIOOK X HAZPIBAHHS 3POCIA.

10.2 Tennonpogionicme Mioi uwa, Hidxe cmaii.

10.3 Ilpoyec  mennonpogionocmi  He  CYNPOBOOINHCYEMBCA — NePEeHeCeHHAM
PevosuHU.

10.4 Axbu 3amicme MiOHO20 CMPUINCHA 835U CPIOHUL, MO pe3yibmam Maiu 6
[HWUL.: Ha CPIOHOMY CMPUdNCHI MOHemu O 8i0nadanu weuoule, HidHe Ha MIOHOMY,

OCKIbKU MenIonpoGioHicms cpibia euuya, Hixnc Mioi.

Po3ain I. Tensosi asuima. Yacruna I1.
16.1 Ilopyu 3 ¢ponmanom eonoce nosimps. Tenionpogionicms 60.102U GuUye

mennonposionocmi nogimps. Tomy mino weuouwe smpavac menJo.

16.2 ¢=420 -2

Kr*

16.3 t=25°C.

K
oc

17.1 Jlio mae enuxy numomy meniomy niasieHHs, momy 8eco CHie, 1i0 He mane
MUMMEBO, a 8ce 8I0OYBAEMbCL MPUBATULL YAC.

17.2 Q=1,7M/]»c

17.3 m=26 .

18.1 Cywinna cxowenoi mpasu pyHmMyemvcsa HA AGUWIL BUNAPOBYBAHHA, A Y
BIMPAHY N0200Y B0HO 8i00YBAEMbCSL WBUOULE.

18.2. Ilpasunvro 6uuHuNG Oi8UUHKA, OCKIIbKU MeMnepamypa KUniHHs 600U He
3anexcums 8i0 NOMYHCHOCMI 2430601 NAUMU.

18.3 Q=1522 k/]»c

19.1 llopox na 6iOminy 8i0 OeH3UH)Y MA€E MeHuLy NUMOMY MENaiomy 320PsAHHS,
ane Oinbwy WEUOKICMb 320pAHHA. YA eHepeiss nopoxy GUOLIAEMbCA 6 MUCAYHI

YACMKU CeKYHOU.
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19.2m=2152

19.3 m=35,1 ke

20.1 'V niosooHux uwoeHax He BUKOPUCMOBYIOMb O8USYHU GHYMPIUHBO2O
320pAHHS Yepe3 Hecmaydy NOSimpsi Ol CMBOPEHHA pOOOUOL cyMii 08UYHA.

20.2 P=11,27 kBm

20.3V, =61

Pozain I1. Enexrpuyni ssuima. EjnekTpuyHuii cTrpym.
Yacruna I.

26.1 Bonoccs enekmpu3yemscsi 6HACTIOOK MepmA.

26.2 — 4,8 nKn

26.30,6 2

27.1 Hassnicms 6inbHux HoCii 3apsdy — eneKmpoHie, 6nopsaoKO8aAHULl pYX
830082IC eNeKMPUUHO2O0 NOJIAL.

217.2 Bonoeuii tpynm 0obpe nposooums cmpym.

27.4 Cninvhe: enekmpoou 3 pi3HUX peyoBUH, 3aHYPEHI 8 eleKMPOJim, GIOMIHHE —
AKYMYIAMOPU MONCHA NEPIOOUUHO 3aPAONCAMU | BUKOPUCIOBYEAMU NOBHOPHO.

28.1 Tomy, wo 60Ha XapaxmepuzyemvCs GENUKUMU 3HAYEHHAMU HANpYy2U ma
CUIU CMPYMY, SIKL € cMepmenvHi 0Jisl TH0OUHU.

28.2 4-10" I

28.30,32 4

29.1 Jlamna nepecopumsv, momy wo yum OLIbULY HANPY2Y BOHA CNOACUBAE, MUM
Oinvwa cuna cmpymy. A KOMICHA 1amMna po3paxo8yeEmuvCsi Ha NeGHULL CMPYM.

29.2 0,5 4

29.3 8 Om.

30.1 IIpasunvro 6uunus €62ew, OCKiIbKU HIXPOM MAE BETUKUL NUMOMULL ONID.

30.2 20 Om

30.3=518,5 Om.

Pozain I1. Enexrpuyni ssuma. Ejekrpuunuii ctpym.
Yacruna Il

36.1. Tax, U=220B.
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36.2. 6

36.3. 1,36 A

37.1. Haepisanusa eunku i pozemku 8i00y10cs uepe3 8eUKUll ONip, ujo BUHUKAE
yepe3 NOCIPULEHHS KOHMAKMY MIdC WMENCeNbHol0 BUNKOI0 | 2HI300M pPO3emKU.
Taxooic mooce ye cnocmepicamucsi i Npu NePeBaHMANCEHHI pPO3eMKU 1 BUJIKU,
PO3PAxX08aAHUX HA NEeBHI 3HAYEHHS CIPYMY.

37.2. Buoinenms 8eauxoi KiibKocmi menia Moxce npusecmu 00 nONCelcl.

37.3. skasziexa: epaxysamu 3anexcuicms mioe U ma l. 1,8 paza.

38.1. Enexmpuuna oyea.

38.2. Bucoxa memnepamypa mixc eniekmpooamu.

38.3. Enexmpuuna oyea

39.1. JliuunvHux 3a3Haeé nepesanmadiceHus: abo euluuios i3 aady, abo
CHpayi08as 3an00IidCHUK.

39.2. 6)

39.3. Buukamu 6ci yi npuiaou 0OHOYACHO He MONCHA.

40.1. 6¢)

40.2. 600 Bt

40.3. He 6cmuene (wac naepisanms 9xs)

41.1. Enexmpuune, cgimioge, 36yKo8e, MexaHiuHe.

41.2. Toswa nogimps mixc 8UCOKUMU Oepesamul | XMapoi HAUMEeHUA.

41.3. 0)

9 kaac
Po3aia 1. MaruiTHi aBuIna

6.1. Asuwe enexkmpomacnimmuoi iHOyKyii nonseac y GUHUKHEHHI eleKmMpPUUHO20
CMPYMY 8 3AMKHYMOMY KOHMYPI, AKUU AO0 HEPYXOMUL ) 3SMIHHOMY MACHIMHOMY NOJ,
abo nepemiuyemocs 8 NOCMILUHOMY MAZSHIMHOM) NOJIL.

6.2. Il]o bOinbwe KintbKicmb 6umKie Opomy 6 O0OMOMKAX 2eHepamopd, Mum
Oinbule 3HAUEeHHS eleKMPOPYWIUHOL cCulu, IHOYKOBAHOL Y 2eHepamopi.

6.3. V eenepamopax sminnozo cmpymy 6io6ysacmuvcsa nepemeopeHus MexaniuHoi

enepeii B EIIEKTPUYHY.
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7.1. Xaomuuni KonueauHs MacHimHoi cmpinku y 1ab6opamopii 3 8iOXUNeHHAM il
HA He3HAYHUU Kym MOdice C8i0uumu npo mMazHimwuy Oypro y micyi, e 3Haxooumucs
Jaabopamopis, abo 8 1ab60pamopito 8HeCIU MA2HIM i PYyXArOms 1020 XAOMUYHO.

7.2. 3Hauui 3MiHU HANPAMKY, HA SAKUU 6KA3VE MAZSHIMHA CMPIIKA, nid uac
nooopooici Kpusum Pozcom ceiouums npo 3HAYHI NOKIAOU MACHIMHO20 3AI3HAK)Y 8
PAUoHI pO3MAULY8AHHA MICMA.

7.3. Micysa maenimnux aumomaniu 6 Yxpaiui: nieniuna uacmuna Jlb8iécokoi
oonacmi, eipcokuti Kpum, 3axiona uacmuna Ooecvkoi obnacmi, 3anopixcoics, Kpueuii
Piz, cxiona yvacmuna Xapxiscokoi obnacmi.

8.1. 3anizo namacHiuyemvcsa y MAcHIMHOMY RO CMPIIKU MA MACHIMHOMY NOJ
3emni, a momy 6yde cmeoprosamu eracre macHimue noe. Lle none 6yoe eniusamu
HA NOKA3U MACHIMHOI CMPLIKU.

8.2. Cmpuoicens He HamacHIueHULL.

8.3. Hexaul namaenivenuti cmpusicens 1. Axwo 6 ybomy eunaoxy mu nionecem
11020 KiHeyb 00 cepeOuHlU CIMPUNCHsL 2, MO cmpudicHi 6yoyms npumseamucs. A axuo
nioHecmu KiHeyb CMepicHs 2 00 cepeOuHi cmepoichs 1, CmpudicHi npumseamucs He
06y0yme.

9.1. Hanpsm 0ii maenwimuoi cuau, wo 3Mywye obepmamucs SKip
e1eKmpOoOBUSYHA, BUSHAYAIOMb 3 NPABUTIOM JLIGOI PYKU.

9.2. B enekmpoosucynax enepeis eleKmpuyHo20 Cmpymy Nepemeoproemvcs y
MEXAHIYHY.

9.3. He 3a6pyonioe nasronuwne cepedosuuje, mae KKJ/[ 0o 98 %.

10.1. Enexmpoounamiunuii MIiKpOQhOH CKIA0AEMbCSA 3 NOCMIUHO20 MAZHIMY,
KOMYWIKU IHOYKMUBHOCMI Ma MeMOPAHU.

10.2. V mixpoghoHni enepeais 36yK08uUx KOIUBAHb NEPEMBOPIOEMbCIL 8 eNEKMPUUH).

10.3. Mikpogonu nepemeopiorome 38yK08i KOIUBAHHA 8 €JIeKMPUYHI, A MOMY
PaxKmuyHo i € 0dicepenom Cmpymy.

Po3aia 1. CeitjoBi aBuIIa
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6.3 00 3a60anns 6.3

17.1 Jlia xamepu obckypa 6a3yemvcsi HA 3AKOHI NPAMOJIHIUHO20 NOWUDEHHS
ceimaa. llpunyun 0ii kamepu 006CKYpa HAO36UYAUHO NPOCMUL: NPOMEHI C8imia,
8i0bumi 8i0 00 ’ekma, NPoxo0saMsb KPizb MAIUL OMEIP 3aKpumoi Kopooxu i naoaromo
HA NPOMUJIEIHCHY CMIHKY — eKPAH, HA AKOMY I (hopMytoms nepesepHyme 3MeHUIeHe

300pasceHHsl.

17.2 00 3a60annsn 17.2

H L
17.3;—7—20

17.4

Posmip omeopy

8NIUBAE HA YIMKICMb

300padcicenns.  Yum § i
e T e //,
OibwULL OMEIp, Mum P ]
L] T y /"4‘ \\\ B
300pasicens T

sAcKpasiue, ane ol

posmunie

Yum Oinvua

8IOCMAHb 8I0

/
\
/
/

Ooicepena ceimna 00 I

\
/
\
\
\
i

Kamepu oocKypa,

mum 306pa9fC€HH}Z

MeEHULe
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llpu 36invwenni
i~ ~=F]
- L~ ""--..5___ ‘_//
2nUOUHU Kamepu = =
— — — /?') = I~
. |1 [~ L= —
30I1bULYEMBCS i ~H
300pasxcens

18.1 O6°’ckmus pomokamepu npayoe AK 00HA

3oupanvua ninza. Ha @omonnieyi uu ceimiouymausii

mampuyi ymeopoemuvcs OiliCHe, nepesepHyme, 3MeHUleHe :

300pasxcents npeomema.

18.2 36upanvua ninza ymeopioe 3menuiene 300paxcests oo saedanns 18.2

Mmooi, Koau npeomem nepeo JNiH3010 PO3MAUOBAHUL 3a (POKYycoM ab0 NOOBIUHUM

gokycom.
18.3 Hi. Ilpu maxomy po3miwenHi npeomema aiH3a MI*’*‘-.—_-_.__H
oae ysieHe 300padicetHsl. ; ﬁ»»\
18.4 H= 30,25 m Bi F B D\ F

no zaesn.18.3
19.1 3axon npsamoninitino2o nowuperHs ceimia ma 3aKoOHU 8i00UBAHHSL.

19.2 J[zepxrano
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19.3

D
N T
- L q_L_[E
H h hely .
19.4 R H = - = 9,07 M. H<10 M — TomoJis He 3pylHY€ MapKaH.
1 2 2

20.1 V sunaoxy xopomkozopocmi 0onomazaioms OKYJIApU 3 PO3CIH0BANbHUMU
JIIH3aMU: 8OHU HIOU 3MEHULYIOMb ONMUYHY CUTY PO20GUYI U KPUUMAIUKA, VHACTIOOK
Y020 300pasxceHHs 8I00AIEHUX NPeoMemi «8IOCYBAEMbCAy came MAK, Wo Nnonaoae
Ha cimkigky. ¥ pa3i oaneko3opocmi 00nomazaroms OKYIApU 3i 30UpanoHUMU JIIH3AMU.
3bupanvha niH3a 0onomazae KpUWmMaiuky cgokycyeamu Ha Cimkieyi npometi, sKi
8UX00AMb BI0 OAUZLKO DPO3ZMAUOBAHUX NpeOMemis. YHAcai0oK yboeo Ha CimKisyi

BUHUZaE YImMKe 300padxceHts maKkux npeomemis.

20.2 0,017 m
11 1 1
203 D = % d om oo 2,57 pOTp, M00uUHa Mae Kynumu OKYIApU 3

onmuyHoo cunoio +2,5 onmp.

Po3ain II1. MexaHivyHi Ta eJIeKTPOMATHITHI XBHJII.
26.1. Bucoma oemani 45 cm, oeghexm susnigneno na enubumi 15 cm.
28.1 b) Jlyna
28.2 B) 3anizo, 5800 m/c.
28.3 lllsuoxicme nowupenus eubyxosoi xeuni dopisnroe 500 m/c.
29.1 A) Konuene mino B) Ilpyocue cepedosuwye
29.2 1) Bio 16 0o 20 000 'y
29.3 Hi, ona nowupenns 38yKy nompione npyscHe cepedosuwe, a Ha Micayi

HeMae nogimpst, mobmo cepedosuua, 8 IKOMY HOUUPIOEMbCS 368)K.
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29.4 'V 3a0aui poszensioaemo 08a pyxu. PIBHOMIpHUL pYyX 38VKY 31 UEUOKICHIO
340 m/c ma pisnomipnuil pyx 8idpa 3 npucKopenHIM 8inbHo20 nadinua 10 m/c®. Mixc
YUMU pyxamu CRIIbHUM € me, W0 8i0po 1 38YK NpOXo0simb OOHAKOB) GIOCMAHb.
TI'nubuna kpunuyi oopisnroe 19 m.

30.1. Yacmunka nogunHa pyxamuce 3 Ne6HUM NPUCKOPEHHAM

30.2. YV giokpumomy KoauBanbHOMY KOHMYPI  GilbHI KOAUBAHHA OYOYMb
3aeacamu 0yaice WeUOKo, momy uo enepeis 6yoe noCMiUHO 8IOHOCUMUC XGUTISIMU 8
HABKOJIUWHIU NPOCTNID.

30.3.v=1,5-10°7T.

304.v=1-10°Ty, A= 300 m.

Po3aia 1V. ®i3zuka atoma Ta aTOMHOTO siApa.
®Di3n4HI 0CHOBH ATOMHOI €HePreTUKHU

37.2 'V 33 pasu.

37.3 45 I

38.2 V 375 pas

38.4 D=8 pao, H=160 6ep

39.49-10°Ip

40.4 95,04:10°7p

41.1 manpuxnao ua y3zbepeoicoci Ilieniunoco Ilpuazos's, Ode nicis wmopmy
HAKONUYYEMbCL  padiOAKMUBHULL NICOK UYOPHO20 KOIbOPY - CYMIiulL LIbMeHimy,
MmoHoyumy, mopianimy, cknadae 100-300 mxP/200. e maiisxce sdecamepo suuje 3a
HOpMY, 2PAHUYHO OONYCIMUMULL DIGEHb.

41.2 200 3nimxie (1 yueapka - 10 3uimxis)

413 V 15 pa3

41.4 160 3s.

42.1 %2%Ra — *%2Rn + 3He, *22Rn - *18Rn + 3He, *g9Ro — *35Pb + 3He

422 1,37-10" 1/c

423 5,12

42.4 5,3MeB
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Po3ain V. Pyx i B3aemoaist TiJj1.
Yacruna I.
48.1. a=-g=-9,81 m/c*
48.2. h=19,6 m
49.1. I1i0o uac panmogoi 3ynuHKU 408HA MINO PUOATKU NPOOOBIHCYE PYX 3d
IHEpPYIETO.
49.2. a=0,375 m/c’
50.1. Cuna msaeu /[mumpuka, éaca Oneza, cuna MaAXCiHHA, cula mepms, CUild
peakyii onopu (0opozu).
50.2. F=85,7 H
50.3.R=75,7H
51.1. Cuna mpysicnocmi mpoca, cuna msAXNCIHHA, cuna peaxyii dopoau, cuia
mepms
51.2. a=0,25 m/c*
51.3. x=3 mm
52.1.t=40 xs
52.2. v=30 km/200
Po3ain V. Pyx i B3aemogis TiJ.
Yacruna II.
58.1. a = 0,06 m/c*
59.1.h=13,4m
60.1. 9=3,25 km/c
61.2 Ilomenyianvra enepeis maeaps 6 nepuiomy UNA0Ky 8mpoe OLNbUUA, HIdHC Y
Opy2omy.
61.3 16 kH
62.1 Enepeemuuny yinHicms idici UMIprOIOmMs 8 KilOKAIOPIsX.
62.2 6024960 /.
62.3 59 ke.
Po3ain VI. ®i3uka Ta exoJioris

68.3.6,7.,68.4. 2,06-10"w/c.; 69.4. 52MBm
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25. Pexxum mocrymy: http://4gd-pzo.lvivedu.com/uk/article/rozrobka-uroku-z-
fiziki-8-klas.html

26. Peskum moctymy: http://wiki.tntu.edu.ua/3akoH_crnoay4eHUX HOCYIHUH

27. Pexxum mocrymy: https://uk.wikipedia.org/wiki/I1lm03_(TiipoTexHika)
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http://sutem.com.ua/323pot.php
http://train.pilot.ua/ru/directions/city_to_station/odessa/cherkassy/
https://uk.wikipedia.org/wiki/Електродугове_зварювання
https://uk.wikipedia.org/wiki/Черкаська_гребля
https://uk.wikipedia.org/wiki/Міст_Патона
http://dovidka.biz.ua/tsikavi-fakti-pro-temperaturu/
http://narodna-osvita.com.ua/3482--4-zalezhnst-rozmrv-tl-vd-temperaturi.html
http://narodna-osvita.com.ua/3482--4-zalezhnst-rozmrv-tl-vd-temperaturi.html
http://dovidka.biz.ua/tsikavi-fakti-pro-bliskavku/
http://moyaosvita.com.ua/fizuka/energiya/
http://sutem.com.ua/323pot.php
http://train.pilot.ua/ru/directions/city_to_station/odessa/cherkassy/
https://uk.wikipedia.org/wiki/Електродугове_зварювання
https://uk.wikipedia.org/wiki/Черкаська_гребля
https://uk.wikipedia.org/wiki/Міст_Патона
http://narodna-osvita.com.ua/2615--31-tisk-tverdih-tl-na-poverhnyu-sila-25.%20tisku.html
http://narodna-osvita.com.ua/2615--31-tisk-tverdih-tl-na-poverhnyu-sila-25.%20tisku.html
http://4gd-pzo.lvivedu.com/uk/article/rozrobka-uroku-z-fiziki-8-klas.html
http://4gd-pzo.lvivedu.com/uk/article/rozrobka-uroku-z-fiziki-8-klas.html
http://wiki.tntu.edu.ua/Закон_сполучених_посудин
https://uk.wikipedia.org/wiki/Шлюз_(гідротехніка)

207



