KomyHaabHuil BUIIMA HABYAJIbHUH 3aKJIa]1 «XapKiBCbKa aKka/ieMisi HelepepBHOI 0CBITH
3asaannsd Il erany Beeykpaincbkol yuHiBCbKOI o1iMniaam 3 Qpisuku
2019/2020 naByaJbHMH pik

7 Knac

(25 oanie)

1. (5 o6aniB) ¥ CIIA Ta Benukiit bputanii g BuUMIiproBaHHS 00’€MiB 1HOI
BUKOPHUCTOBYIOTh PiAKY YHIIO (To3HaudawTh fl. oz., ne 1 fl. oz. = 29,6 mu). Ha 3aBoxi
napdymiB 1 TOHHY CUPOBMHM BUKOPHCTOBYIOTE I BUPOOHHUITBA 80 M’ 0JEKOIOHY, KU
MOTIM PO3NKBarOTh y ¢akoHu 00’ emom 2,0 fl. oz. Po3paxyiite, CKUIbKU TOHH CHPOBUHU
MOTPiOHO 3aKYIUTH TSI BAPOOHUIITBA 5 MUTBHOHIB ()IIAKOHIB OJIEKOJIOHY.

2. (5 6aniB) 3 000X OOKIB JOPOTH B OJHOMY HAIpPSIMKY PyXalOTbCsS 1Bl KOJOHU
CIIOPTCMEHIB — KOJIOHa OIr'yHIB 1 KOJIOHA BEJIOCHMNEAUCTIB. Y OIr'yHIB HIBUJKICTb
20 kM/Tox, BijcTaHh MI>K HUMHU B KOJIOHI 20 M. YV BejocuneaucTiB mMBUAKICTE 40 kxm/rox,
a BIJCTaHb MDK HUMH B KOJIOHI 30 M. 3 SKOI MIBUIKICTIO MOTPIOHO NEPEMIILyBaTHUCS
B3/IOBXK JIOPOTH CIIOCTEpiravy, mod KOXXHOro pa3y, KOJIM MOro Ha3JoraHs€ BEJIOCUIIECIUCT,
caM criocrepirad Ha3JIoraHsiB Ou yeproBoro OiryHa?

3. (5 6ajiB) SIKII0 MOBHICTIO BIIKPUTH TUIBKK KpPaH 13 rapsdor0 BOAOKO, TO BIJIPO
o0’emom 10 miTpiB HanmoBHIOEThCA 3a 100 cexyHa, a SIKIIO MOBHICTIO BIIKPUTU TIIBKH
KpaH 13 XOJIOJIHOIO BOJIOIO, TO CKJIIHKa 00’€MOM 3 JIITpU HAMOBHIOETHCS 3a 24 CEKyHIH.
Busnaute, 3a sSKuii yac HAMOBHUTHCS BOJIOIO KacTpyis eMHICTIO 4,5 miTpa, SKIIO
MOBHICTIO BIAKPUTH OOUIBA KPaHHU.

4. (5 6aaiB) ABTOOYC iXaB MepIily MOJOBUHY Yacy 31 MBUIKICTIO 65 KM/Toj. 3 KOO
LIBUKICTIO aBTOOYC 1XaB JpYry MOJIOBUHY 4acy, SIKIO CEPEeIHs MIBUAKICTh HOro pyxy Ha
BCbOMY IIJISIXY CTaHOBWJA 52 kM/roa?

[ToGynytite rpadik MBUIKOCTI pyXy aBTOMOO1IS 32 BECh YaC CIIOCTEPEIKECHHS.

5. (5 6axiB) 3anponoHyiTe crioci0 BU3HAYEHHS IIBUIKOCTI AUTSIYOI pajilOKEPOBAHOT
MaluHKU. SIke oOnagHaHHs BaM JUIsl IIbOTO 3HAA00UThCS?
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1 (5 6aniB) Sluminp 3arpy3uiu B Ky30B 3€pHOBO3a, HACHUMABIIM IIap 3€pHa BUCOTOIO
125 cm. Ilpu mpoMy 3€pHO CTBOPWIIO THUCK Ha AHO 3epHOBo3a 9,24 klla. Busnaute
(y BlACOTKax), Ky YacTHHY BiJ 00’€My SUMEHIO 3aiiMa€ MOBITPS, 110 3HAXOAUTHCS MIX
3epHamMu. ['yCTUHA KOKHOTO 3epHa stumeHro 1,12 /e’

2. (5 o0aniB) Jlo pyxomoro HeBaromoro OJoKa
MIJIBIIIICHO TTOCYAMHY, HarmoBHeHY Bojoro (Puc.1). Jlo
BUTLHOTO KIHIIS HEBAroMOi HUTKH, KA yTPUMY€E OJIOK,
NpUKpiTUIeHU  auHamoMeTp. Komm  KOpok, 110
3aKpUBa€ 3JIMBHHUN OTBIp, pPO3TAIIOBAHMM Yy JHI
NOCYJIMHU,  pO3r€pMETH3yBaBCs,  BOJa  CTala
pPIBHOMIPHO BHTIKaTW 3 mnocyauHu. Ha pucyHky 2
MpeACTaBlIeHU Tpadik 3alexHOCTI CUIu F, SKy
MoKa3ye JAMHAMOMETp, BiJ yacy !. Busnaure, sika
Maca BOJM BUTIKAJIA 3 MOCYAUHU 32 KOXKHY CEKYHITY. s

6 12 18 24 30 xB

Koediuient g =10 g Teptsim y G011l 3HEXTYBaTH. Puc.1 Puc.2

3. (5 6aaiB) YV mMWIHAPUYHIA MOCYAUHI MICTKICTIO 392 MIJI 3HAXOJMTHCS MAaIlIMHHE
macTuino Macorw 230 r npu temmneparypi 66 °C. SIKy MakcUMallbHy KiIbKiCTh KyOHKiB
JHOJIy Macoro 2,3 T KOKHUIM MOXHA 3aHYPHUTH B MOCYANHY, II00 MAaCTUJIO HE BIJIMBAJIOCS 3
nocyaunau? Jlig sHaxomutkes mpu temnepartypi miasiaends 0 °C. Iluroma TEmIoeMHiCTh
mactuna 2,0 kJ[x/(krx °C). Ilutoma Ttemnora miasneHHs npoxy 330 k/Dx/kr. I'ycrtuna
mactuna 0,92 r/cm’. Tyctmna Bomm 1,0 r/cm’. Burpatamm  TemmoBoi eHeprii  Ta
TEIMJIOEMHICTIO TIOCYJIMHU 3HEXTYBATH.

4. (5 6aniB) Bopiii aBToMOOLIs po3paxyBaB, IO MpHUiJe HA POOOTY BUYACHO, SIKIIO BIJ
oMy 110 poboTH BiH Oyje ixatu 3 mocTitHowo mBUAKICTIO 108 km/rosa. Ilicas nomonanHs
MTOJIOBUHU NIUISIXY 3 PO3PAaXOBAHOO IMIBUJKICTIO y BOJIiSI BHHHKIM IMPOOJIEMH 3 JTBUTYHOM,
BiH 3YITMHUBCS JIUIS TPOBEACHHS peMOHTY. [licis Toro, sk Hemojaaka Oyjia yCyHeHa, BOIH
MPOJIOBXKHUB PYX, 3MEHIIUBIIMA MIBHAKICTh 0 90 KM/TOoj, 1 3ami3HMBCA Ha poOOTY Ha
8 xBuinH. CKUIBKM 4Yacy BiH BUTPATUB HAa YCYHEHHsI HECIPABHOCTI, SIKIO BiJCTaHb Bij
oMy J10 podotu 18 km?

5. (5 6aaiB) ITocyauHa n10BepXy 3alOBHEHA TOCOJIOM — OXOJIO/IKYHOUOIO HEe3aMep3ardyolo
PIAMHOIO JUTsl IBUTYHIB aBTOMOOUTIB. OMUIIIITh, SK €KCIEPUMEHTAIBHO MOYXHA BU3HAYUTH
T'YCTUHY ITI€1 PiAMHN, BUKOPUCTOBYIOUH CTAJIEBUNA MIUTIHIP, IO SKOTO MPUKPITICHA HATKA,
JIOTOK ISl 37IMBY PIMHU Ta Baru. ['ycTHHA cTai BiioMa.
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1. (5 0aniB) Cxema €JIEKTPUYHOTO KOJIa, K€ CKIATAETHCS 3 ”
JBOX OJHAKOBHMX JIaMI 1 JBOX PE3UCTOPIB, 300pakeHa Ha -
pucynky 1. Mix toukamu A 1 B miarpumyerbcs moctiiiHa [_ & ’_(—)“
Harpyra. Onip KoXHOro pe3ucropa jaopiBHioe 3 OM. Binomo, ¥
KO B I[bOMY KOJI 3aMiCTh OJHIET 3 JaMIl MiJKIIOYUTH | R
pe3ucTop 13 omopoM R, TO MOTYXXHICTh, 110 BUAUISETHCA B
YChOMY KOJI1, 30UIBIIUTHCS Y 2 pa3u. 3HAUIITh OIip JaMIIu. 1 B

2. (5 6aniB) Bucora Conus Han ropuzontoM (Puc.2) cknanae
KyT o. [lig sskum KyToM B A0 TOPU30HTY CJijl pO3TallyBaTH
IJIOCKE J3€pKajio JUIsi TOro, MO0 OCBITUTH  COHSYHUMU
MPOMEHSIMU  JTHO TOXWJIOI IITOJIBHI, dKa CKJIaJae 3
TOPU30HTOM KyT 60°?

Puc. 2

3. (5 6aaiB) Konu 1o mpyXMHM MIABICHIM CYLUUIBHUNA YaBYHHHM KyOUK 13 peOpom
3aBIOBKKH 4 CM, JIOBXKUHA MPYKUHU 30UbImiacs Bij 12 1o 17 cm. BusHauTe )KOpCTKICTh
MPY>KUHU.

4. (5 6aaiB) Ilix yac HarpiBaHHS Ha €JIEKTPUYHIN TUIMTLI YaHUKA 3 BOJOIO 3’ ACYBaJH, 1110
3a 1 xB temneparypa Boau migBuimiacs Ha 1 °C. Ilicns uporo 4aHUK mpubpanu 3
TUTUTKY Ta BU3HAUUIIH, 1110 TeMIeparypa Boau B HboMy 3a 0,5 xB 3Hu3mnacs tex Ha 1 °C.

3HalaiTh Macy BOJAM B 4YaWHWKY, SKIIO TIiJ 4Yac HarpiBaHHS BOJU Menio8a
noTykHicTe miuTku 500 Br. VYBaxaiiTe, 10 TEmIOBI BHUTPATH BOJU 3a PaxXyHOK
pO3CitOBaHHSI €HEprii B OTOYyIOUE CEpPEOBUINE NPOMOPIHI Yacy, a TEIUIOEMHICTh
qaitHuKa ayske Mana. [lutoma termnoemuicts Boau 4,2 kJ[x/(krx°C).

5. (5 6axiB) Sk 3a JOMOMOrOK CKIISIHOI TOBCTOCTIHHOI LIMJIIHAPUYHOI MOCYAUHH, BOJM,
JHIAKY Ta HEBEJIMYKOIO allTEKapChKOro (iakoHa BUBHAYUTHU 00’ €M ckiia (hiakoHa?
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1. (5 6axiB) Crnouatky y JABI BEpPTHKaJbHI CIOJY4Y€HI TOCYIWHU OJIHAKOBOTO
MOTIEPEYHOTO Tepepi3y HAMWIU PTyTh. [10TIM y mpaBe KOMIHO AOJANH OJIii0, a B JIIBE —
BOJy. Y pe3yibTaTi BUSBHWIOCS, IO BEPXHI PiBHI BOAW M Oii 30iraroThCs, a HIKHI
BigpisusroTeca Ha 5,0 MM. Busnaure Bucory croBma omii. I'ycruma pryrti 13,6 r/em’.
I'ycruna Boau 1,0 r/em’. T'yctuna oxii 0,9 r/cm’. Piguuu He 3MIilyIOTBCS B TIOCY IMHAX.

2. (5 6aniB) /IBa Tu1a KUHYTI BEPTUKAIBLHO Bropy 3 TIET CaMOi TOUYKHU 3 OJHAKOBUMU
MOYaTKOBUMU IMIBUAKOCTAMHU 19,6 m/c 3 iHTepBasioM vacy 0,5 c. Uepe3 sikuil yac micis
KHJIKa Ta Ha K1 BUCOTI BOHU 3YCTPIHYThCS?

3. (5 6aaiB) Ha cxemi (Puc.l) 300paxeH0 AUISTHKY KOJa, Y Ky BXOJSTb YOTHPH
pesuctopu 3 onopamu R; = 20 Om, R, = 10 Om, R; = 15 Om, . .

Rs = 30 Om 1 BuMukay. 3HaWAITh 3arajJbHUM OIIp 3’ €THAHHS
pe3ucTopiB 3a 000X MOJIOKEHb BHUMHKaya. SIKa TOTYXKHICTh E - 3 ]]
Oylne BUIUIATHCS Ha APYroMy pPE3UCTOpl B 000X BHITaJIKaX, I 4 l
SKIIO 70 TUISTHKHA KoJia TAKITI0UEHO JpKepeno Hanpyrowo 90 B? :

Puc.1

4. (5 6aniB) YV KasopuMeTpi 3HAXOAUTHCS MIMATOK Jb0y 1pu Temneparypi 0 °C. Y
KaJIOPDUMETP JOJNUBAIOTE BoAy Macor 10 kr, y3ary npu temmeparypi 9,9 °C. 106
YTPUMATH IIMATOK JIbOAY IiJl BOJOIO OJipa3y ICIs JO0JIaBaHHS B KAJIOPHUMETP BOJH, IO
HBOTO TOTPIOHO TpuKIacTH cuiay 3 H, HampsimiieHy BepTHKalIbHO BHH3. SKy cuiy,
HanpsSMJICHY BEPTUKAIBLHO BHHU3, HEOOXIJHO MPHKIACTH 10 IIMaTKa JLOAY I HOTO
yTpUMAaHHS TI1J] BOJOIO IIICIIsSi BCTAHOBIIGHHS TEIUIOBOI PIBHOBAru B KajlopuMeTpi?
TermooOMiHOM 13 KaJIOPUMETPOM 1 OTOUYIOUMMHU TUIaMH MOKHa 3HeXTyBatu. [luToma
tertoTa IiaBiaeHHs 1boay 0,33 MJx/kr, muToMa TemoeMHicTh Boau 4,2 kJx/(kr-x°C),
ryctuaa Bogu 10° xr/M°, rycrtuna apoxy 0,9-10° kr/m’. Bpaxkaiite, 1m0 NPUCKOpPEHHS
BiILHOTO maginHg gopisHioe 10 m/c’.

5. (5 ©OaniB) OnuuiTe, K, BUKOPHCTOBYIOUM OJHOPIAHY JIOBLY
JTHIAKY 3 MUIIMETPOBUMH TMOJUIKAMU, HUTKA Ta CKISIHKY 3 BOJIOIO, 2
eKCMIEPUMEHTAIbHO BU3HAYUTH TYCTHHY pPEUYOBHHH, 3 SIKOI BHTOTOBJICHO
kicteBuit ecnanjep (Puc. 2).
Ilpumimxa. Tyctuna Bomu Bigoma: 1 r/cm’. Maca miHiMiKM Mano
BIJIPI3HAETHCS BiJ Macu ecrianaepa. Ecmanaep yMimyeTbesi B CKIISHKY.
Puc.2
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1. (5 6axiB) [lns nepeBe3eHHs yuyHiB 13 XapkoBa B Tadip BiANMOYMHKY OpraHizoBaHa
KOJIOHA, 10 ckianaeTrbesa 3 11 aBToOyCiB, BIACTaHb MIK SKMUMH oaHakoBa. Ileprimit
aBTOOYC IMOYMHAE PYX, MOTIM 13 3aTPUMKOIO 4 C TTOYMHAE PO3TAHIATHUCS APYrUil aBTOOYC, 1
Tak fani. Yci aBTOOyCH pO3raHsIOTHCS MNPSAMO MPOIMOPIINHO Yacy pyXy, HOCATalOTh
MIBUAKOCTI 16 M/C 1 nami pyXxarThCcsi pIBHOMIPHO. 3HANIITh TOBXKUHY KOJIOHH TICIS TOTO,
K PO3KEHEThCS OCTaHHIM aBTOOYC, SIKIIO TOYaTKOBAa JOBXHHA KojoHu 165 M. Yac
PO3TrOHYy OUTBIITUH BiJl IHTEPBAITY PYXy aBTOOYCIB IIPH PO3TOHI.

2. (5 ©0axniB) Crnouarky cwia CTpyMy, IO MNPOXOJAWTH B OJHOPIAHOMY JpOTIi,
MIJIKJII0YEHOMY JI0 JKepelia MocTiiiHo1 Hanpyru, oyna 50 MA. TToTiM npiT pospizanu Ha
MapHe YKMCJIO OJHAKOBMX IIIMATKIB, SIKI pO3AUIMIM Ha AB1 piBHI rpynu. llImatku npoTis
KOXHOI TpyNH 3’€IHAIM MK COOOI0 MapajenbHO, a TPYIU — MOCIIA0BHO OJHY 3 OJHOIO.
OtpumaHe KOMOIHOBaHE 3’€HAHHS IIMATKIB JIPOTY MIAKIIOYHINA JO TOTO X JpKepena
nocTiitHoi Hampyru. Ha cKUTbKM IIMaTKIB po3pi3alid JpiT, SKIIO CHUJla CTPyMYy, IO
MPOXOJUTH Y IIbOMY KOJIi, cTana 2,45 A?

3. (5 0aniB) Y ropu3OHTaIbHO PO3TALIOBAaHIM IWIIHAPWUYHINA TpyOll, 3amasHid 3
OJIHOTO KIHIIS, 3HAXOJUJIOCS TOBITPS 3 BIIHOCHOIO BoJioricTio 49,8 %, BimoKpeMIIeHEe Bij
aTMoc(hepu CTOBITYUKOM PTYTI JOBXHUHOIO 15 cM. ATMochepuuii Tuck 99,6 klla. I'yctuna
pryri 13,6 r/cM’. BusHaure BiHOCHY BOJIOTICTH TOBITPA IICIS TOro, AK TPYOKy
MOBEPHYJIU i pO3TAllyBajIl BEPTUKAIBHO BIAKPUTUM KiHIEM YHU3. Temmneparypa moBiTps
nocTiitHa. PTyTh 13 TpyOKHM He BHIIMBaJIach. BBaXkaTu, 1110 MPUCKOPEHHS BUIBHOTO M iHHS
nopisaoe 10 m/c?.

4. (5 6aniB) VY TeroBoMy JABUTYHI, poOoU€ TIJIO IKOTO P4
— V MOJIEH i7eaJlbHOTO OJHOATOMHOIO Ta3y, 3IIHCHIOETHCS 3
UUKIIYHUN Tpolec, pV-aiarpama sKoro 3o0paxkeHa Ha s
pucynky 1. PoGora razy 3a OJMH IMKI JOPIBHIOE A,
TeMIepaTypu ra3y B ctaHax 1 1 3 1OpiBHIOIOTH BiAMOBIIHO T L
1 Ts. 3naiigite KkoedillleHT KOPUCHOI Mii LUKy 7). i*
VHiBepcasibHa ra3oBa crana R. O V

\
v

Puc.1

5. (5 0aaiB) IlImaTok MOy 32 JOMOMOIOK) HEBAroMol HUTKH, 1110 HE
PO3TATYEThCS, TPUKPIMWIA A0 JHA IMOCYIWHHW, 3allOBHEHOI BOJOKO | -~ - - -
(Puc. 2). Yci 60k0BI CTIHKM NMOCYAMHU BEPTUKAJIbHI, a JHO MOCYAUHU
OpejcTaBiIsie  cOOOK  MPSAMOKYTHMK. Y BOAY  IOMIIIEHO
ellekTpoHarpiBad.  OnuiiTe, 5K, BUKOPUCTOBYIOUH  CMYXKY
MUTIMETPOBOTO Tanepy, €KCIepUMEHTaIbHO BU3HAUUTU CHUJTy HATSTY
HUTKH, 10 YTPUMYE JIi BiJ] CIUIMBaHHS Ha MOBEpXHIO Bojau. ['ycTuHa
Boau 1,0 r/cm’. BBaxkar, W0 IPUCKOPEHHS BiILHOTO IIaNiHHS
nopisaroe 10 m/c*. Jlix MoKe TaHyTH TUILKH iC/Is BBIMKHEHHS

eJIEKTpOHAarpiBaya. Puc.2




