IIOACHIOBAJIBHA 3AIIHCKRA

«30ipHUK 3aBIAHb IJISI IIPOBEeNeHHsI MOHITOPUHTY AKOCTi 3araJibHOI cepeIHbOI OCBIiTH 3a pe3yJib-
TaTaM{ HaBUAHHS YUYHIiB B OCHOBHIiI mkoJi. @isuxa. 10 kaac.» po3pobseHO BiAmoOBigHO 40 YMHHOI
HaBUaJbHOI IIporpamu 3 Qisuxu aaa yuHiB 7—9 Kiacis.

¥V 30ipHUKY MicTATHCA pi3HOPiBHEBi 3aBMaHHS, 110 3rpynoBaHo B 10 BapiauTiB. Kpurepiem crian-
HOCTi 3aBIAHHS € KiJIbKIiCTh JIOTIUHMX KPOKiB, AKi HeoOXiTHO BUKOHATHU AJIA HOTO PO3B’sI3aHHS.

CTpykTypa BapiaunTra Tecty

No Pisens ®dopma 3aBmans y Tecti | Kinbkicts | KimskicTs MakcumajabpHa
3aBIaHb 3aBIAHHA 3aBIaHb 0aJjiB 3a KiJIBKicTB
3aBIaHHA 0aJais

1-10 MOYATKOBUH | 3aBHaHHSA 3 BLOOPOM 10 0;1 10
onmHiel mpaBUIBHOL
Bimmosimi

11-13 cepenHii 3aBJaHHsS 3 BUOOPOM 3 0; 2 6
onmHiel mpaBUIBHOL
Bimmosimi

14, 15 cepenHin 3aBIaHHs Ha 2 0; 2 4
BiAmoBigHiCTH

16, 17 cepenHii 3aBIaHHs Ha 2 0; 2 4
IOCJiJOBHiCTH

18, 19 IOCTaTHIiN 3aBIaHHS BiIKPHUTOTrO 2 0;1;2;3 6
THUITY

20 BUCOKUH 3aBJAaHHS BiIKPUTOrO 1 0;1; 2; 3; 6
TUILY 4; 5; 6

Ycboro: 20 36

3aBIaHHA NO1AMK06020 piéHsa 3 BUOOPOM OfHiel mpaBMIBHOL BifNOBiAi — I1e 3aBIaHHA, PO3pPaXo-
BaHi Ha 3aCBOEHHS OCHOBHHUX MOHATH, PEIPOAYKTHUBHE BifoOpaskKeHHsS HaBUYAJIbLHOTO MaTepiauy, He-
CKJIAJHI PO3PaxXyHKU. 3aBAaHHS IILOTO TUITY 3alIMCAHO B TECTOBiN popMi, yueHb Mae BUOpaTu OgHY
i3 4YOTMPHLOX 3aIPOIOHOBAHMX MOMY BiAmoBimeli. 3aBHaHHS BBAMKAETHCA BHUKOHAHUM IIPAaBUJIBLHO,
AKIIO IPaBUJbHY BiAIIOBiAL MO3HAUEHO TiJIbKM OAHi€r0 JiTeporo. OCKiJIbKY KOKHUII BapiaHT Mic-
™uTh 10 3aBIaHb IIOYATKOBOTO PiBHA, KOMKHE 3 IKUX OIIHIOETHCA B 1 Oa/l, TO MaKCUMAaJbHUH OaJl,
AKUN MOKe HAOpaTu y4yeHb, BUKOHABIIU IIi 3aBAaHHs, cKaagae 10 Oamis.

3aBraHHA cepe0Hb020 Pi6HA BUMAraloTh Bif yuHA BuKoOHaHHA 1-2 gxifi. IIpm mpomy ydueHb He
MOBMHEH HABOAUTU OyAb-AKWX MipKYyBaHb, IO MOSCHIOIOTH Woro Bubip. o cKyamy 3aBmaHb cepej-
HBOTO PiBHS BXOAATH 3 3aBHaHHA 3 BMOOPOM OAHiel mMpaBUILHOI BiAmoBimi, 2 s3aBmamHA Ha BiAmo-
BigHicTs (JoriuHi mapm) Ta 2 3aBIaHHS Ha HOCJiZOBHiCTh. 3aBAAaHHA HA BiAIOBIAHICTHL BBaKAETHCH
BUKOHAHUM, AKIIO KOKHOMY HYHKTY JiBOI KOJOHKHK BimIlOBiZae TiIbKM OOWH OYHKT IIPaBOi KO-
JIOHKU. 3aBIAHHS Ha IIOCJiJOBHICTH BBAKAETHCA BUKOHAHUM, SKIIO NPABUILHO BKA3aHO IIOCJIiOB-
HiCTBh ycix AucTpaKTopiB. BuKoHaAHHSA KOMKHOTO 3aBIAHHA CepeIHbOr0 PiBHA OIiHIOETHCA B 2 OaJu.
Omxe, MakKcuMaJbHa KiJgbKicTh 0asiB, AKYy MOKe Ha0OpaTHM yuyeHb 3a BUKOHAHHS 7 3aBIaHbL cepej-
HBOTO PiBHSA, CTAHOBUTH 14 GaJiB.

@ﬁ@m Ra) w JI.B. Hemopo:xusa, H.M. Menbimukosa, A.M. ITlerperko
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3aBraHHA docmamHb020 Pi6HA CKIANaeTbCcd i3 3amad, AKi Iepen0dadyaloTh BUKOHAHHA YUYHAMU
2—3 noriunmx pmii. Ilix yac BUKOHAHHA 3aBAaHb AOCTATHHOTO PiBHA HePeBipAIOTHLCA BMIiHHA YUHIB
posB’a3yBaTtu TunoBi 3amaui. IIpu IboMy BHMAaraeThcsA 3aluc PO3B’A3yBaHHS 3ajadui, IO Bifmo-
Opa’Kkae OCHOBHI KPOKM PO3B’S3KY y BUTIALL (opMyJ 0e3 PO3rOpHYTHX IIOSICHEHL. 3aBIAHHS IO-
CTAaTHBOTO PiBHA OI[IHIOETHCA TaK: AKIINO YUYeHb 3alllicaB YMOBY 3ajlaui B CKOPOYEHOMY BUTJIAIL
(0,5 6asa); mepeBiB 3a moTpebu oguHUIN (Qpisununux BeauuwuH B CI (0,5 6asa); sammcaB ocHOBHI Gop-
MyJIH, IO BimoOpaskaioThb oOpaHuii MeTOn PO3B’s3aHHA 3ajaui B JOriuHiil mocuaimoBHocTi, i BuBiB
KinmeBy dopmyay (1 6as); BUKOHAB HePeBipKYy OAWMHUIIL BUMiploBaHHS miykaHoi Beamuwmuu (0,5
f6ajia); IpaBUJIbHO BMKOHAB MaTeMaTHUYHe OOUMCJICHHS 3HAUEHHS ITyKAHOI BeJMYMHU Ta 3aIlKCcaB
Bigmosins (0,5 Gama).

3aBIaHHA 6UCOK020 PiGHA — Ie 3aJada KOMOiHOBaHOIO TUIY, KA PO3B’A3YETHCA CTAHIAPTHUM
a00 opuUTriHAIBLHUM CIIOCOOOM.

IIix uac omiHIOBAaHHSA BPaxXOBYIOThCSA OCHOBHI BHMOTrH IOAO O(GOpPMJIEHHS PO3B’A3KYy 3amaui, a
caMe: 3aIuC YMOBHU 3ajaui B ckopoueHomy Buriani (0,5 6aja); mepeBeieHHA OTUHUID (PiBMUHUX Be-
auuuH B oguuuii CI (0,5 6asa); uiTke BUKOHAHHS PUCYHKAa, rpadika, cXeMH, CTHCJe IIOACHEeHHA 00-
pamoro MeTony po3B’sA3aHHA 3a7advi, JOriuHa MMOCIiZOoBHICTE BUOOPY (hisuuuamX POpMyJI i BUBEJeHHA
KiHmeBoi opmysu (4 6anm); mepeBipka ogquHUIE IyKanol BeqnuuHu (0,5 6asa); maTremaTuuse 00-
YuCJIeHHS 3HAaUeHHSA MIYKaHOl BeJIWYMHU, aHaJi3 1 mepeBipKa BipoTifHOCTI olep:KaHOT0 pe3yabTaTy
(0,5 6ama). 3axkpecaeHHA Ta BUIPABJICHHS, 3p00JeHl yuHeM mig yac o)oOpMJIeHHS 3aBAAHHA BiAKpHU-
Tol (hopMU 3 PO3TOPHYTOIO BiATIOBiIAI0, HE BBAXKAIOTHCA ITOMUJIKOIO.

CrTymids mMOBHOTH O(QOpPMJIEHHS BiAIOBimi, opuriHaJbHICTh PO3B’A3aHHS OIiHIOIOTHCA HA PO3CYI
yuuTesida BimmoBiguo Big 0 mo 6 6asiB. MakcuMasibHA KiJbKicTh 0alliB, AKY OJep:Ky€ yUeHb 3a BU-
KOHAHHSA 3aBIAaHHs BUCOKOIO PiBHA, — 6 O0amiB. PopMyJIloBaHHS 3aBIaHb HOCTATHLOT'O Ta BHCOKOT'O
PiBHIB yUHi He IepenuCyIOTh, BKa3ylOTh TiJIbKKM HOMED 3aBAaHHA. PO3B’A3aHHA IIUX 3aBAaHb y 4Yep-
HeTIIi He IepeBipsa0ThC i 0 yBaru He 6epyThes.

Yac BUKOHAHHA KOHTPOJBLHOI po6oTH — ypok (45 xBusuH). Ilix yac BUKOHaHHS PobOTH YUHi He
MOJKYTh KOPHCTYBATHCA HOAATKOBOIO JIiTEPATypPOIO, OCKIJIBKY BCi HeOOXimHi myis po3B’sI3aHHA MOBiA-
HUKOBIi JaHi HaBeleHO B yMOBaxX 3aJad. 3a MOTPeOM YUHAM MOKYTh HamaBaTucsa Tadauii Meupgee-
eBa. Ilim yac BUKOHAHHS 3aBAAHDb M03BOJISIETHCSI BUKOPHCTOBYBATU KAJbKYJISITOP.

Taoauid BigmoBigHOCTI Ha0paHMX TECTOBMX 0aJIiB PiBHIO HABYAJBLHHUX TOCATHEHD

KinpkicTs HaOpaHuXx 0aJiB 1-10 11-24 25-30 31-36

PiBenpr HABYAJBHMX JOCSATHEHb IOYaTKOBUMA cepenHin JOCTaTHIiN BUCOKHUI




Cnoeo 0o yuna

TecToBi 3aBmaHHS AJA IIPOBEJeHHA MOHITOPHHTY 3 (i3MKH CHPAMOBAaHI HAa BUABJEHHS PiBHA
omaHyBaHHA HaAyKOBUX (aKTiB i (pyHIZaMEHTAJIbHUX ifel, yCBiIOMJIEHHS CYTi IIOHATH i 3aKOHIB,
OPUHIIUIIB i Teopiii, AK1 ZAOTh 3MOTY MOSCHUTH Iepelbir ¢ismunux aBuil i mporeciB. Koxua Kyjab-
TypHa OCBiueHa JIIOAWHA MAa€ BMITH XapaKTepu3yBaTU CcydacHyY (ismuHy KapTUHY CBiTY, po3yMmiTu
HAYKOBi OCHOBM CyYacHOTO BUPOOHUIITBA, TeXHIiKHN i TEeXHOJIOTiH, BOJIOAITH OCHOBHUMU METOAAMU
HAYKOBOTO ITiBHAHHS i BUKOPMUCTOBYBATH HAOyTi 3HaHHS B IpaKTUuHil misaasHocti. ['amaemo, 1mo
TECTOBi 3aBIaHHS IBOTO 30ipHWKA AOIOMOKYTH 00’€KTMBHO BU3HAUYUTU PiBeHL chOPMOBAHOCTI Ba-
IINX 3HAHDb Ta MUTAHHA, HAJ SKMMU HOTPiOHO Ie IOmpaIoBaTH.

Y 30ipHUKY MicTATHCA PiSHOPiBHEBi 3aBHaHHA, IO 3rpynoBaHo B 10 BapiaHTiB.

Kosxuauit 3 BapianTiB ckaagaeTbea 3 10 TecToBUX 3aBAaHb IIOUYAaTKOBOTO PiBHA (3aBmamHsa 1-10),
7 TecTOBUX 3aBIaHb CEePeIHBLOTO PiBHA (3aBmamusa 11-17), 2 3aBgaHb JOCTATHBOTO PiBHSA (3aBHaHHA
18, 19) ra 1 3aBmaHHA BHCOKOro piBHsA (3aBmamua 20).

3aBoaHHA 3 BUOOPOM OFHi€T MPaBUIBHOI BiZmoBiai MicTATHL GOPMYIIOBAHHA 3aBAAHHS Ta YOTUPU
BapiauTu BigmoBizeil mo Hporo. Cepen HaBeJeHNX BapiaHTIB BiAIIOBizel ogHAa € IPaBUJIbHOIO. Y IIPO-
Imeci BUKOHAHHSA 3aBAaHHA HeOOXigHo BUOpaTH HPaBUJIbHY BiAmoBiAb i mosHauuTu il y BigBemgeHOMY
Micui 6insa 3aBHaMHsA, a IOTIM HepeHecTH a0 OJaHKa Bigmosimeii.

Hanpuraan. YKaKiTh 3apAaIKeHl YaCTUHKY, AKi € BIIbHUMU HOCIiAMU €JIEKTPUYHOTO 3apAny B
MiHOMY IIPOBiIHUKY.
A 1mo3uTuBHI HioHU
b enexTponu A|/B|B|T
B wHeratuBHi fioHUI x
I' mosuTuBHI HOHU i €JIeKTPOHU

o ckaany 3aBIaHb cepeJHHOT0 PiBHSA BXOAATH 3 3aBJaHHSA 3 BUOOPOM OAHiel mpaBUIbHOI Bifmmo-
Bifi (BUKOHAHHS TaKWX 3aBJaHb IIOKA3aHO BUIIE), 2 3aBAaHHS Ha BigmoBigHicTs (Toriuumi mapm) Ta
2 3aBIaHHA HA BCTAHOBJIEHHS MPaBUJILHOI IOCJiTOBHOCTI.

3aBOaHHS HA BCTAHOBJEHHA BiamoBigmHOCTI MicTATh GopMyJIIOBaHHS 3aBJaHHS Ta OBi KOJOHKU
iHdopmarlrii. YBaKHO IIpOUYMTANTE YMOBY 3aj/laui Ta BCTAHOBITH BiIOBIAHICTH MijK ITPOIIOHOBAHUMU
OYHKTaMH 3 JIiBOi Ta IIpaBoi KOJOHOK. ITam’amaiime, 1110 OAHOMY IIYHKTY JiBOI KOJOHKHU BiAToBimae
TiTBKY OOWH NYHKT IPAaBOi KOJOHKU. IIYHKTH He IMOBTOPIOIOTHCA. ¥ IUIIITh BCTAHOBJIEHY BiAIIOBim-
HiCTh y BifBemeHOMY IJIsI IILOT'O MicIli, a moTiM mepeHeciTs ii mo OJaHKa Bigmosimeii.

Hanpukaaa. YcTaHOBITH BiIIIOBiAHICTD MisK (hi3MUHOIO0 BEJIMUYUHOIO Ta IPUJIAAOM IJid i1 BUMipIo-

BaHHJ. ABIBIT
Benuuuna ITpunad 1 v
A gpoBxuHa 1 TepmomeTp
B o00’em pigmau 2 TONUHHUK 2 x
B uac 3 nimiiika 3| X
I' Temmeparypa 4 MeH3ypKa 4 X
5 Tepesu 5

3aBIadHHA HA BiAIOBiAHICTD BBAXKAETHCA BUKOHAHUM, AKIINO KOMKHOMY IYHKTY JiBOI KOJIOHKIK
BifiIIOBizae TiJIbKM OOWH OYHKT IIPABOi KOJIOHKH.

3aBTaHHA HA BCTAHOBJEHHS NMPaBUJIbHOI MOCIITOBHOCTI MicTATH (DOPMYJIIOBaHHSA 3aBIAHHSA Ta
BapiaHTH NeBHUX [Mili, IIOHATh, (hopMyJ, xapakTepuctuk. HaBemeni mii, moHATTs, (POpMyaH, Xapak-
TEePUCTUKHU IIOTPiOGHO po3TaIlyBaTH B IIE€BHill ITOCJIiZOBHOCTI BiAmOBiZHO 40 OOGYMOBJIEHOI BMMOTH.
ITam’araiire, 110 mepirii aii, MOHATTIO, OPMYJIi, XapaKTepUCTHUIli BiAmoBizae mudpa 1, gpyrii —
nudppa 2 i T. 4. YOUIIITh BCTAHOBJEHY IIOCJiJOBHICTL Y BifBeAeHOMY IJIA I[LOTO MiCIIi, a IIOTiM IIe-
peHeciTh mo GJaHKa BigmoOBimei.

@ﬁ@m Ra) w JI.B. Hemopo:xusa, H.M. Menbimukosa, A.M. ITlerperko
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Hanmpuraan. [IpoBimtHuKM, BUTOTOBJIEH] 3 PiBHMX PEUYOBWH, MAIOTh OJHAKOBI IreOMeTPWYHI PO3-
mipu. PosramiyliTe IpoBiIHUKY B MOPAAKY 30iJbINTEHHA IX eJIeKTPUUYHUX OIIOPiB.

A|/B|B|T
. . . 1 X
A HlfceJIlHOBfm 2 v
b cBuHNEBUI
B crambHMI 3|X
I' mixpomosuit 4 X

Ilix yac BUKOHAHHS 3aBHaHb HOCTATHHOTO PiBHA IIOTPiIOHO KOPOTKO 3aIucaTd yMOBY 3axadi, 3a-
nucatu ¢isuunmi Besmumnu B Cl (3a moTpebu), 3ammcaTu po3B’sA3yBaHmHA 3amadi, 110 BimoOpaskae
OCHOBHI KPOKHU PO3B’A3KY y BUTIJIALL (POpMYJ 0e3 POSTOPHYTUX IOSACHEHb, IEePEeBipUTH OAUHUIIL BU-
MipIOBaHHA NIYKaHOI BEJIMUMHU, OOUMCJIUTH il 3HAUEHHS Ta 3aIluCcaTH BiIOBiAb.

Hanpuxaan. Ilig uac mepemimieHHs Biska mo mifjiosi BaHTA)KHUK OiAB Ha Hboro i3 cmioio 100 H,
HaIpAMJIEHOIO TOPU30HTAIbHO. BusHauTe poboOTy, SKY BUKOHAB BAHTAKHUK, I€PEMiCTHUBIIIHA IO Mif-
Jo3i Bizox Ha 10 M.

Hano: Posr’a3annsa

F=100 H A=F-s

s=10m [A]l=H - ™= Ix

A-7? | A =100 "-10 =1000 (dx)

Bignmosigs: A = 1 x/x.

IIix yac BUKOHAHHSA 3aBIAaHHS BHCOKOr0 PiBHA MOTPiOHO HaBeCcTHM IIOBHUM PO3B’SA30K 3amadvi, a
caMe: 3amrcaTh YMOBY 3alladyi B CKOPOUEHOMY BUTJISAAi; IIePEeBECTH OAWHUIIL (Pi3MUHMX BEeJIWUYUH B
onuuauili CI (3a morpebu); 4iTKO BUKOHATU PUCYHOK, rpadik, cxemy (3a moTpedu), CTHUCIIO MOACHUTH
o0paHU MeTOoH PO3B’sS3aHHA 3aJadi, JOTIUHY HOCJiZOBHiCTh BUOOPY (QismuHUX (GOPMYJI i BUBECTU
KiHIleBy (opMyJy; IIepeBipUTH ONMHUIIL NIYKAHOI BEeJIMYWHN; OOUUCIUTY 3SHAUEHHS ITyKaHOI BeJu-
YWHU, IPOAHAJII3yBaTH i IepeBipUTH BipOTiAHICTH OJEPKAaHOTO PEe3yJabTaTy.

Hampurkaan. Kynabka macoro 100 r moumHae pyxaTucs IO MOXUJiH miomiuHi 3 Bucotu 1 M. Bu-
3HAUTE BUCOTY, HA AKilM IMBUIAKICTh KyJbKH CATHE 3HAUEHHS 2 M/cC.

HaHo: Posp’azanusd
m =100 r = 0,1 kr
’ 1 9
hl =1lm ‘ \ U,
v, =2M/c
h2 - ? hl \é
2 (%)
h,

Ha BepmuHi moxmiol maoMIMHN KYJIbKa Ma€ IOTEHI[iaJbHy €Hepriio
W_ = mgh.

SIx110 1MI0 cucTEeMy BBajKaTU 3aMKHEHOIO i He BpaXOBYBATHU CUJY TepTdA (TepTsa KOUeHHA Oynme He-
3HAYHUM), TO IiJ] YaC CKOUYYBAaHHA KYJBbKU 3 MOXMJIOI IJOIIMHYU BUKOHYETHCA 3aKOH 30eperKeHHSA
IMOBHOI MeXaHiyHOI eHeprii

K

W] +Wn] = WKZ +WH2,



e WKl =0 — kiHeTHuHa eHeprid KyJbKW y BepxHi# Touri (Toumi 1), WHl = mgh, — ToTeHIiaIbHA

2
eHepria KyJabKu B TouIli I, W112 = mghs,, W, = muvy BiITIOBiAHO KiHeTHMYHA Ta MOTEHITiaJIbHA eHeprid
2
2
. . muvj
KyJabKH B Touli 2. OTiKe, cipaBelIMBUM € DiBHAHHA mgh; = mghy + 5
2 2
. muv v
3Bigku mgh, = mgh) ——=2, abo hy = by —2—2,
g
M2 - KT M2 . c2
[fo] =M~ 5 =M-— = M.
cc-H ce-M
22

IlircTraBEMO UKMCIOBL 3HAUEHHA hy =1 — =0,8 (m). Taxa BigmoBigb € iMOBipHOIO, OCKIIBKU

2-9,8
3HAXOLUTHCSA B MeyKax Mik MiHiMaJbHMM i MakCcHMaJIbHUM 3HAUEHHSMHN BHCOTH, Ha AKIiM 3HaAXO-

IOUTLCS TiJo.
BigmoBiab: mMBUAKICT, KyJAbKU cTaHOBUTUME 2 M/c Ha BucoTi 80 cm.

ITlig yac BUKOHAHHS 3aBIAHb JO3BOJISETHCS BUKOPHUCTOBYBATU KAJBKYJISATOP.

@ﬁ@m Ra) W JI.B. Hemopo:xusa, H.M. Menbimukosa, A.M. ITlerperko
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IlTanoeni 6amovru!

BceykpaiHCchbKUIT MOHITOPUHT SKOCTi 3HaHb, YMiHb i HaBMYOK yuHiB 10 KJjaciB mpoBoAuUTHCA 3
METOIO OIIiHIOBAHHSA CTAHYy CHCTEMH 3araJibHOI cepelHbOl OCBiTH Ta OTPUMAaHHS 00’ €KTUBHUX JaHUX
CTOCOBHO PiBHA HABUAJbHUX MOCATHEHDb IITKOJISIPIB.

MeToi0 3a3HAUYEHOTO 3aXO0Jy € BUABJEHHS HABUAJIbHUX MOCATHEHDL VUHIB i 3’ACyBaHHA KiTbKOX
Ba)KJMBUX OCBITHIX MHUTaHb, a caMme:

— fAki sHaHHS 3700yJIM JECATUKJIACHUKU 3 TUX UM iHIINX HABYAJIbHUX IPEIMEeTiB, AKOT0 PiBHSA
cAraloTh iXHi 3araJbHOHABYAJIbHI BMiHHA?

— fIxwuit piBeHb iHTEepecy mo HaBUaHHA chopMOBaHO B yuHiB? J[0 AKMX IIpeaAMeTiB HaBUAJIbHUI iH-
Tepec OiIbINNI, a 10 AKUX — HeZOCTaTHiii?

— Yu BMirOTH YUHI aHAJIiZyBaTH 3MiCT MPOYUTAHUX TEKCTiB, POOUTH BUCHOBKH, BUCJIOBJIIOBATHU
BJIACHE CTABJIEHHSA [0 ITPOYUTAHOTO?

— Yu BMiIOTh 3HAXOAUTH HECTAHAAPTHE PillleHHsS B IPoIleci pos3B’sA3yBaHHA HAaBUYAJbHUX 3aBIaHb,
caMOCTifiHO TIpaIfoBaTH 3 MiAPYYHUKOM, PO3B’SI3yBaTH 3ajadi, 3aJydaTu AOJaTKOBY iH(OpMAIiio
Mg yac BUKOHAHHSA IPOOJEeMHUX 3aBIAHB?

— Yu e(peKTUBHO POBMOAiIAIOTH 3yCUJIJIA i Yac, BUKOHYIOUY HAaBUAJbHI 3aBHAHHA?

— I ronoBHe, un maBumaucsa Bairi ity sacTocoByBaTHu 3mM00yTi 3HAHHSA He JIMINe HA YPOKax, a i
Yy IOBCAKIEHHOMY KUTTi?

YyacTh yYHSI B MOHITOPMHTY IOIIOMOKe BumTejeBi i Bam orpumaru 00’ekTUBHY iH(popMaIito
PO pe3yJabTATH HOro HaBUYAHHA TA CIPUATHME MOJINMIIeHHI0 CHCTEMHO]I IIiITOTOBKM Mai0yTHIX BH-
MYyCKHMKIB 0 AepsKaBHOI IMiJCYMKOBOI aTecTallii Ta 30BHIIIHHOTO HE3aJIEKHOTO OI[iHIOBAHHA. 3a
Bamum 6askaHHAM MOSKHA 3MiMCHUTH MOPiBHAJLHMU aHAJI3 HABYAJIbHUX TOCATHEHb YYHSA 3 Bimmo-
BiTHMMM JOCATHEHHIMHU OTHOKJACHUKIB Ta JOMOMOITH 30Pi€HTYBATHCA IIOA0 BIOCKOHAJIEHHS IIO-
JAJBIIO] HABYAJHHOI POOOTH IIKOJApA.

Binx Toro, sikoro piBHsA 3HaHb AocATHe Bamra AuTHHA B IIKOJi, 3aJEeXUTh il IojajbIiie ITpode-
cifime HaBUaHHA i Jopocye KuUTTsa. O0’€KTUBHI pes3yJbTaTH MOHITOPUHTY COIPUATUMYTH 3a0X0UE€HHIO
IIKOJIAPa IO HAaBUAHHSA, JOIOMOMKYTH HOMY 3PO3yMiTH, IO HABUAHHA — Ile Ay:Ke BasKJuBa i 3HAa-
YyIla YacTHUHA IILOTO Iepiony KUTTsd. Bala saliKaBJieHiCTh i ApYy:KHA JOIOMOTAa Y IPOBEAEHHI MO-
HITOPHMHIY JOAaAyTh TUTHHI HacHArW Ta BIIEBHEHOCTi B co0i y mpolleci HaBYaJabHOI JisJbHOCTI.



BapiaHT 1
3aBpaHHA 3 BUOOpPOM ofHi€el npaBUbLHOI BignoBiAi

Y 3aBmaHHax 1—13 BuOepiTh mMpaBUIbHY, HA Bally TYMKY, BiIIOBiAb Ta mo3Haurte il B GJIaHKY
BinmoBigen Tak: X.

1. YcraHoBiTh, Y AKOMY 3 HaBeJIeHMX IEePeJTiKiB BKa3aHO TiIbKU MeXaHiuHi ABHUIIA.

A cmoprcMeH OiMKHUTBH II0 IOJIIO, MAAIOTh KPAIlIi AOINy, FOPATh APOBa
B syHae n3BiHOK 3 YPOKY, JIETUTH IITAIIIKA, CBITUTH COHIIE

B nmitu; #igyTe mo IIKOJIM, Iaiba gedopmye BopoTa, OJIMCKaBKa

I' miauBe 4OBEH, CTUCKAETHCA MPYKUHA, TAIBMYE aBTOMOOiIH

L

O6GepiTs, IPUUYMHU, 1[0 3YMOBJIOIOTh Pi3HI arperaTHi cTaHU PEYOBUHMU.

A TigpKm BigcTaHi Mixk MoJeKyJaamMu

B BigcraHb MiK MOJeKyJlaMU Ta XapakTep 1XHBOTO PYXY
B TinbKmM xXapaxTep PyXy MOJIEKY.J

I' poamipu MoJieKyJ Ta BigcTaHi MiK HUMM

3. BusHauTe KyT mamgiHHS, AKIIO KYT MidK IMagalouuM Ta BigOMTHM HPOMEHAMU CTa-
HOBUTH 50°. A|B|B|T

A 25° B 50° B 40° I' 100°

4. YKaxiTh IIpaBUJIbHE IIPOOJOBMKEHHSA PEUYeHHdA: MexaHiuyHum PyXoM Ha3MBaIlOTh...

A 3miny mBuAKoCTi Tija.

b 3MiHy mosio)KeHHA Tijla BIZTHOCHO iHINIMX TiJI.

B pyx Tima BigHOCHO iHIMIUX TiJ.

I' 3MiHy moJIOXKeHHA Tijla BiZTHOCHO iHIIMX TiJ 3 IJIMHOM Uacy.

5. YKaxiTh, AKe ABUIIe BigOyBaeThCcA 3aBAAKU [il CUIN TEPTH.

A KaMmiHb Iazae Ha 3eMJIIO

b wmaATHUK 3AilicCHIOE KOJUMBAHHSA
B BanTa)x BuCUTBH Ha TpPOCi

I' aBTOMOOGiNE pylae 3 micis

>
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6. YKaxXiTh, AKMH TMPOCTUI MeXaHidM Jae BUTpPAIl y poboTi.

A Baxiias

b pyxomuii 60K
. A|B|B|T
B Hepyxomuii 6JI0K
I' xomuuii
7. YKaxiTh ABUIIE, HiJ yac AKOro BiIOYBaeThCs IIepeHEeCeHHs eHeprii y Bakyymi.
A KoHBeKIia
b BumpomiHIOBaHHS
p Bar A[B[B[T
B TtemnomnposigHicTh
I' BuKoHaHHS POOOTHU
8. YraxiTe nmpuian, IpU3HAYCHUN IJIs1 BUSHAUYEHHS HASIBHOCTI €JIeKTPUUYHOTO 3apsaay Ha Tiji.
A maHOMeETpP
B OGapomer
DOMETD A[B[B[T
B esnexTpockon
I' cnoigomeTtp




9. VKaxiTh IIpaBUJIbHE IIPOJOBIKEHHSA peueHHA: EjeKTpuuHuii cTpyMm y MeTajax SBJIAE COOOIO
YOOPSAAKOBAHUN PYX...

A 1mo3uTUBHUX HOHIB.
B HeratuBHUX IOHIiB.

. . A|B|B|T
B BinbHUX eJeKTPOHiB.
I' mosuTuBHUX i HeraTUBHUX HOHIB.

10. VKakiTh, mpaBuJbHe IPOMOBKEHHS peueHHs: MaruiTHe moJie mie...

A TinpKM Ha HepyxoMi 3apanu.
B =Ha pyxowmi I HepyxoMmi 3apanu.

apy 24 P#A A|B[B[T
B rinpKm Ha pyxoMmi 3apsangu.
I' B ogHuMX BHUmagKax Ha HEPYyXOMi, B iHIIIMX — HA PyXOMi 3apsamu.

11. ¥V xomuky macoio 400 r mictuThbes 2 Kr a01yK. BusHaure cuny TAXKIHEHA, SKa Ti€
Ha TOBHMH KomuK. BBamaiite, mo g = 10 H/kr. A/B|B|T

A 24H b 24 000 H B 2400 H I' 24 H

12. Yepes momepeuHuil mepepis nposBigauka npoxonuts 3apan 0,12 Kia sa 2 xB. Bu-
3HAUTE CUJY CTPYMY B IIPOBiTHUKY. A|B|B|T

A 1A BO,1A B 0,01 A I' 0,001 A

13. YKaxiTh mpaBuIbHE IPONOBXKEeHHA peueHusd: IIig uac mepemimien- +
HA MOB3YHKA peocTaTra JiBopyd (AWB. puc.) MigHOMHA CHUJIA eJIeK-
TpoMarsira...

3MEHINNUTHCA, OCKIJIBKY CUJIa CTPYMY B OOMOTIIi 3MEHIIIUTHCH.
30iIBIINTHCSA, OCKIJIBPKYU CHJIA CTPYMY B OOMOTIIi 3MEHIIIUTHCS. ABIBIT
3MEHIINUTbCA, OCKIIBKY CHJIa CTPYMY B OOMOTIIi 36iJIBIITHUTHCA.
30iMBIINTHCA, OCKIIBKY CHJIA CTPYMY B OOMOTIIi 30iJIbIITUTHCS.

Hw T

3aBgaHHA Ha BignoBigHiCTb

Y 3aBmanHax 14 i 15 nigOepiTh BiAIOBiAHO 10 KOKHOIO IYHKTY JIiBOI KOJIOHKH OJWH ITYHKT IIpa-
BOI KOJIOHKH. ¥ OJaHKY BiamoBimeil mpaBMJIbHI BiAmoBimHOCTI mMo3HauaiiTe TaK: X.

@ﬁ@m [3@ m JI.B. Hemoposxusa, H.M. Meubiukosa, A.M. IleTperko
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14. YcraHOBiTHL BigmOBiAHiCTE MisX Ha3BOIO IIPOIleCY Ta XapaKTepoM 3MiHM BHYTPIIIHBOI eHeprii

pEYOBUHU.
IIpouec 3mina 6HYmMpIiWLHbLOL enepezii
A mnnaBiIeHHS 1 BHYTPIIIHS eHeprisg 3MeHITYyeThbCA MPU He3MiHHi#
b wHarpiBanHs TeMIlepaTypi
B KoHpzemcalia 2 BHYTPIIIHA eHeprisa 3MeHIIYETLCA HPU IiABUIIeHHL
I' oxomomsxeHHA TeMIlepaTypu A|/B|B|T
3 BHYTPIIIHA eHeprisa 30iMbINTYyeThCA IIPU HEe3MiHHiN 1
TeMIepaTypi 2
4 BHYTpDilIHA eHEePTiA 3MEHINYEeThCA MPU SHUMKEHHL 3
TeMIepaTypu
5 BHYTpPIlIHA eHeprisa 30iJbIIYyeThCA IPU IiIBUINEHHI 4
TeMIIepaTypu 5




15. YcTaHOBiTH BiAIOBigHICTE MidK AAPOM PamioaKTHBHOTO €JeMEHTA Ta HYKJOHHHM UYHKCJIOM AApa,
sAKe yTBOpPUJIOCsS O y pe3yJabTaTi MOTJIMHAHHA BKa3aHUM AIPOM HEUTpPOHA.

A|/B|B|T
Padioaxmusnuil enemenm  HykaoHHe Yucao 1
A 2%8Ra 1 227 5
2 236
238
b 2§§U 3 239 3
B “gTh 4 240 4
I 23)Pa 5 234 5

3aBpaHHA Ha NocnifoBHICTb

Y zaBmanuax 16 i 17 posramyiiTe TBepaAKeHHd Y MPABUIbHIN MOCIiZOBHOCTI. ¥ GJaHKY Bimmo-
Bimeil MpaBUIIBHI MOCTiTOBHOCTI MO3HAUANiTEe TaK: X.

16. Ha pucyHKY IIOZaHO YOTUPY IIOJIOXKEHHS IIPeIMeTa, PO3TAIIIOBAHOIO IIepel] TOHKOI0 301MPaIbHOIO
Jainzoro. PosranryiiTe HaBeseHI MOJIOMKEHHA B TOPAJKY 3MEHIIIEHHSA PO3MipiB 300pakeHHs I[OTO
mnpeaMeTa, OAEPyKaHOro 3a JOIIOMOIOIO JIiH3H.

A B BT

LI ..

s o2 F |9 F 2F 3F

A|B|B|T

17. PosTamyiiTe HaBegeHi mapu 3HaUeHb IIBUIKOCTI Tijla U Ta IOJOJAHOrO HUM AlBIBIT
MIAXy | y TOpAAKY 30iMbINTeHHS Yacy #oro pyxy t.

v=1,8 km/rom, [ = 200 m

v=5wMm/c,l=1KM

v=2wm/c, =200 m

v=10M/xB, [ =20 M

O DN | =t

-

3aBaaHHA BigKpUTOro TUNy

Po3p’a3annga 3aBmans 18—20 3anuuriTes mo 0JaHKa Bigmosimeit.

DN | =t
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18. Jlrogmua macoro 90 Kr cTOiTh Ha JMKaX, AKi MaoTh AoBXKUHY 1,8 M i mupuny 10 cm. Busnaure
THUCK, KU CTBOPIOE JIIOMHA Ha cHir. BraskaiiTe, mo g = 10 H/kr.

19. Yepes nomnepeuHuii mepepis NpoBifHMKA 3a 4 XBUJIMHK BIOPAAKOBAHO IPOXoaaTh 1,5 + 1023 estek-
TpoHiB. BusHauTe cuy CTPyMy B IPOBifHUKY. BBaxaiiTe sapsap enxextpona 1,6 - 10712 K.

20. Cywmim, axka ckaagaetbed 3 1 xr Bogu Tta 200 r abony i mae Temneparypy 0 °C, HarpiBawoTbs 10
KUIIIHHA 3a gomoMoroio Harpisamka mory:kuicTio 1 kKBt 3 KK]I 40 % . Busuaure uac, HeobOxis-
HUU AJA HarpiBaHHA 3a JaHux yMoB. [Iutoma Temsora nyasiaenssa asony 330 kI[»k/Kr, muToma
remyioeMHicTh Bogu — 4200 Ix/kr - °C.




BapiaHT 2
3aBpaHHA 3 BUOOPOM OfHI€l NpaBUNbLHOI BigNoBiAi

Y 3aBmanHax 1—13 BuOepiTh HIpaBUJIBHY, HA Bally TYMKY, BiIIOBiZh Ta mo3HauTe ii B OJaHKY
BimmoBimei Tak: X.

1. YcraHoBiTH, Yy AKOMY 3 HaBeJeHUX MePeikKiB BKasaHO TiMILKU TEIJIOBi SABHUIIA.

A KoHpgeHcallisg mapu, HarpiBaHHSA CTaJli, TaJbMyBaHHSA aBTOMOOiIA
B 1niaBieHHA CHIiry, KUIIIHHA BOAU, 3BYYaHHA MY3SUKU AlBIBIT
B BunapoByBaHHSA BOJU, T'OPiHHSA ITaJUBa, TBePAHEHHS PEUOBUHU
I' oxosomxeHHs MOBiTPs, MOJIAPHE CANWBO, YTBOPEHHS POCU

2. YKaXiTh TBepI:KeHHs, IO IIOSICHIOE ABUIEe AUPysii.

A pisHa rycTuHa pevyoBUH Ta HASBHICTH IIPOMIKKIB MijK MOJEKyJaMu
B pisHa rycTuHa peuoBUH Ta HEIEPEPBHUU PYX MOJIEKYJI AlBIBIT
B HemepepBHUII XaOTUUYHUHN PYX MOJIEKYJ Ta IPOMIKKN MiK HUMU

I’ HaaBHicTh IPOMIKKIB MijK MOJIEKYyJIaMU Ta CHJ B3a€MOJii MiK HUMU

3. IIpominb cBiTJIa Magae Ha maocke azepkayo. Kyt BinouBaHHsS cTaHOBUTL 12°.
Busnaute KyT Mi)K mazaloyuuM HPOMEHEM Ta I3epPKaJioM. AB/BT

A 12° B 24° B 78° I 156°

4. YKaXiTh mpaBUJIbHE TPOAOBKEHHA peueHHA: ['0JI0BHA 3a7jlauya MeXaHiKM IOJIATaE ¥...

A BuBUYeHHIi pidHUX PyXiB Tixa.
b BusHaueHHI HMOJIO}KEHHSA Tija B OyAb-IKUIA MOMEHT dacy. AlIBIBIT
B Bu3HaueHHi OpUYUH PyXy Tija.

I’ BusHaueHHIi NIIAXY, IPOMAEHOTO TiJIOM.

5. YKRaxKiTh, AKUI MPOCTHII MeXaHidM He Ja€ BUTPAIIy B CHJI.

A Baxinbp
B pyxomwuit 60K AlBIBIT
B Hepyxomwuii 6JI0K
I' xKosoBopoT

6. YKaxiTh, AKi mepeTBOpeHHs eHepril Big0yBalOThCA IIiJ yac raJbMyBaHHS aBTOMOOIIA.

@ﬁ@m [3@ m JI.B. Hemoposxusa, H.M. Meubiukosa, A.M. IleTperko

A KiHeTMYHA IIEPETBOPIOETHCS B MOTEHI[iAJIbHY
B mnoreHmianbHA IIEPETBOPIOETHCA B KiHETUUHY AlBIBIT
B moreHIlialbHA IIEPETBOPIOETHCA Y BHYTPIIITHIO
I' KimeTuuHa MEepPeTBOPIOETHCA y BHYTPIIITHIO

7. YKRaXiTh mpaBibHE TPOJOBKEHHSA PEUeHHA: HMiABUIIEHHS TeMIIepaTypHu Tija BimOyBaeThcA BHA-
CIiTIOK...

A 306iygbIlIeHHS Macu MOJIEKYJI.
b 30inmbIieHHA KiJIBKOCTI MOJIEKYI. AlIBIBIT
B 3MiHM posTalryBaHHS MOJIEKYJI.

I' 30inbIlleHHSA IMIBUAKOCTI PYXY MOJIEKY.JI.

8. YKaxiTh, AK TEOPETUUYHO 3MIHHTHLCSA Maca 3apsaAKeHOr0 HeraTHBHO €JeKTPOCKOIIa, AKIIO 10
HBOT'O JOTOPKHYTHCS PYKOIO; UM 3MIiHMTLCS TEOPETHUYHO Maca, AKIINO eJIeKTPOCKOIl OyB 3aps-
,Z[?ReHI/Iﬁ IIO3UTUBHO.

A|/B|B|T

A 30impIINTHCS; TAK B 36iapmuTbea; Hi
B 3menmurbca; Tak I' smeHIIUTHCA; Hi

K 10




9. VKaKiTh mpaBuUJIbHE MPOAOBIKEHHSA peueHHs: {18 XapaKTepUCTHUKH I:Kepejia CTPyMy BU3HA-
YaJILHOIO €...

A poboTa CTOPOHHIX CHJI, AKa IOTPiOHA AJIA PO3AiJeHHsS Pi3HOMMEHHUX 3apsamdiB.
b 3HauYeHHS CTOPOHHIX CHJI, IO PO3ALIAIOTH 3apPAIN. ABIBIT
B Hampy'KeHiCTh €JIEKTPUUYHOTO MHOJIA.

I' 3HaueHHA eJIeKTPUYHOTO 3apsAAy Ha HOTo IIOJIIOCaX.

10. YxaxiTh, K 3MiHIOETHCSA MaTHITHE I0oJie KOTYIIIKY IpU 3MiHi B Hill cuau cTpymy.

MarHiTHe I0Jie He 3MiHIOEThCA

npu 30iJIBINEHH] CUIN CTPYMY [difd MArHiTHOTO IIOJISA MHiJCHUJIIOETHCS
mpu 30iJIBIIIeHHI CUJIN CTPYMY Hisi MAarHiTHOTO II0JIS IOCJIA0JI0EThCA A
mpu 301JILIIIEHH] CUJIM CTPYMY [Ais MarHiTHOTO HOJIA B OJHUX BUIIAJKaX
OiJCUIIOETHCA, B iIHIINX — IOCIA0JII0ETHCS

=W

11. MoMmeHT cuu, II[0 Oi€ Ha BayKiab, mopiBHioe 8 H - m. Busuaure mieue 1iei cuiu,
AKIIo ii 3HauenHda gopiBHioe 32 H. A/B|B|T

A 4m b 25 cm B 50 cm T 40 cm

12. OpuH MiKpPOBOJBT JOPiBHIOE...

A 1000 mB B 1000 sB
B 1000 000 mB I' 100 mB

13. VYraxiTh HanpaMm cuaum AMIiiepa, AKa Ji€ Ha MIPOBiAHUK (IuB. puc.). XPEeCTUKOM ITO3HAYEHO JIi-
Hil Mar"HiTHOrO mOJIsA, HANIPAMJIEHI Bifl crocTepiraua.

A yropy B yuus X X X X ABIBIT
b 1mpaBopyu I' niBopyu x x |x x

X X X X

X X X X

3aBaaHHA Ha BignoBigHiCTb

Y zapnamnax 14 i 15 nigGepitTs BiAMOBiTHO M0 KOMKHOr0 MYHKTY JiBOI KOJIOHKM OMUH IIYHKT IIpa-
BOI KOJIOHKH. ¥ OJIaHKY BiaIoBiZeil mpaBUJBHI BiImoBigHOCTI MoO3HayaiiTe TaK: X.

@ﬁ@m Ra) w JI.B. Hemopo:xusa, H.M. Menbimukosa, A.M. ITlerperko

14. YcTaHOBiTH BiAMOBiAHiCTE MijK HaA3BOIO IIPOIlECY Ta OiJAAHKOIO Tpadika aMiHM TeMIlepaTypu
PeYoBUHU i3 yacom.

t,’C | F
ITpoyec Hinankra D E
A wHarpiBaHHA piguHUI 1 AB
B nnaBnennsa 2 BC 0 .
B BumapoByBaHHS 3 CD 7, C
I' wmarpiBamusa TBepmoro tinia 4 DE B C
5 EF A
A|B|B|T

1

2

3

4

5

11 G
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15. YcraHOBiTH BiAIOBigHICTE MiXK AZEPHUMHN PeaKIisIMU Ta YaCTUHKAMH, IIO3HAUYEHb SKUX HE BU-

crayae.

A0depHa pearuyisn JacmuHuka
A JLi+{H > jHe+? 1 nporoH

3
B 2lPo+{n—>?+}jHe 2 ;He
55 1 55 208
B 5Mn+1H — 32Fe+? 3 “gaPb
I 4K+4He — $4Ca+? 4 o-yacTHHKa
5 HeHUTpoH

3aBOaHHA Ha NOCNiAOBHICTb

A/B|B|T

OU I [0 DD | =

Y saBmaHHaAx 16 i 17 posranryiite TBepasKeHHsS Y MPABUJIbHIN MOCIiTOBHOCTI. ¥ OJaHKY Bigmo-
Bifeli MpaBUJIbHI MOCHITOBHOCTI MO3HAYANTE TAK: X.

16.

17.

OO6UYHMCJIITEL OCBITJIEHICTE ITOBEPXHI 3a HaBeJeHUMU 3HAUEHHSMU CBiTJIOBOTO IIO-
ToKy @ Ta WJOIIi ocBiTaioBaHOI moBepxHi S. PoaramryiiTe mapu HaBeIeHUX
3HaueHb @ Ta S y MOPAAKY 30iMbITTeHHS OCBiTJIEHOCTI.

A @ =120 M, S =120 cm?
B & =400 gm, S = 200 cm2
B & =200 M, S = 400 cm?
' & =150 gm, S = 600 cm?

PosramtyiiTe HaBeneHi mapu 3HaueHb IIBUJIKOCTI Tijsia v Ta yacy #oro pyxy t B
IOPAAKY 30i/IbIIEHHA MOLOJAHOTO HUM IILIAXY.

v=5wm/c, t=0,5xB

v=18 km/rox, t = 20 ¢
v=0,2m/c, t =0,2 rox
v=0,1 xm/xB,t=120c

-

3aBpaHHsA BigKpUTOro TMny

Poss’a3anng 3apnanp 18—20 3anunrites 70 0JaHKa Bigmmosimei.

[ NINVURE VRN

Q0D | =t

18. XymonuuK piBHOMipHO TsATHEe MO CHITY CaHKY Macoio 8 Kr, Ha AKUX CUIUTH HOTr0 cecTpa, Maca
akoi 28 kr. IIpu nmpomy Bim npukriaazae cuny 90 H. Busumaure KoedilieHT TepTA caHOK 00 CHIr.

19.

20.

Bakaiite, mo g = 10 H/xr.

Hingury Koja (AWB. pucC.) YBIMKHYJIM B Mepe)Xy 3 Hampy-
roro 24 B. Busnaure cnax Hanmpyru Ha pesuctopi R,.

Bogsina nmapa macoro 500 r mpu remnepatypi 100 °C mepeTBo-

poeThesa v Bomy, Temmneparypa Akoi 0 °C. Busuaure, Ha AKY 24 B +Q
BUCOTY MOXKHA ImigusaTu Tijgo macorw 100 kr 3a paxyuok 40 % -
eHeprii, 110 BUAiIAETHCA IIiJ Yac TeIlsioBUX IrporeciB. Ilu-
TOMY TEILJIOTY IapoyTBOPeHHsA Boau npuitHATu 2 MK /KT.
ITuroma renmoemuicTs Bogu 4200 I:x/kr - °C. BBaskaiire,

Ry =1 Ox
[ —
Ry, = 2 Ou

mo g = 10 H/kr.



BapiaHT 3
3aBpaHHA 3 BUOOpPOM ofHi€el npaBUbLHOI BignoBiAi

Y 3aBmaHHax 1—13 BuOepiTh mMpaBUIbHY, HA Bally TYMKY, BiIIOBiAb Ta mo3Haurte il B GJIaHKY
BinmoBigen Tak: X.

1. YcraHoBiTH, Y AKOMY 3 HaBeJleHNX TEPeTiKiB BKa3aHO TiIbKU €JEeKTPUUHI SBUIIA.

A rpim, 6amMcKaBKa, pobOTa eJIeKTPOABUTYHA

b enexkTpoiis, elekTpusallid TiJI, YTBOPEHHS KPUCTAJIUKIB JbOIY

B HarpiBaHHA NIPOBiJHMKA €JIeKTPUYHUM CTPYMOM, IIOIIMPEHHS IIaxXxOIIliB, IPOCKa-
KyBaHHA icKpH Ml)I{ TijlaMu BHACJIZOK iX TepTdA . ' ABIBIT

I' BUHUKHEHHS CBiTiHHA JlaMIU, OPUTATAHHSA BOJIOCCS M0 I'pebGiHIlA Imig uac
posuicyBaHHS, poOOTa aKyMYyJIATOpPA

2. YKaxiTh aBuIla, AKi BigOyBalOTHCA i YaC OXOJIOMKEHHSA PEUYOBMHU.

A MOJeKyJM CTHUCKAIOTHCS i pyXaioThcsA MOBiIbHIiIIE

B wMoJeKyu pyxaioThCA MOBiIbHIIIIE, MPOMiMKKY MidK HUMU 3MEHITYIOTHCS
B MoseKyau pyxXxamTbCA MOBLIbHIiIIIE

I' wMoJsleKyJin OXOJIOAKYIOTHCA i CTUCKAIOTHCA

3. YKaXiTh mpaBUIbHE TPOMOBKEeHHS peueHHsA: Ilpu sMeHINeHHI KyTa maginHa Ha 10° KyT Mix
OagalouuM Ta BiZOMTUM HPOMEHAMMN...

A 3mMmeHmIHTLCA Ha 5°.

b smenmursesa Ha 20°.
B 3menmwursesa Ha 10°.
I' s6igpmuThea Ha 10°.

4. YKaXiTh MpaBUIbHE IIPOJOBIKEHHA peueHHA: TpaeKTopicio pyxXy Tija Ha3MBAIOTh...

A kpuBy abo JamMaHy JiHiI0, IO AKill pyXaeThcA TiJo.
B unpawmy abo jnamaHy JiHilO, IO AKifl PyXaeTbCcs TiJo.
B Oynp-aky JiHiro.

I' rimiro, AKy ommcye Tijo mig yac CBOro pyxy.

5. YKaxiTh, AKUHN pyX MOKHaA BBasKaTH PYXOM 3a iHepIIieo.

>
(=]
o]
H
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A Micsamnps pyxaeTbcs HaBKOJO 3eMJIi

B 1moTAr pyxaernbcs 3i CTaNOI IMIBUAKICTIO MPAMOJIIHIHHOI TiJISHKOIO KOJIil
B uoBeH KOMMBAETHLCA HA XBUJIAX

I' aBTOMOOGiNb ragbMye mepen cBiTiopopom

6. YKaxiTh, y SKOMy BUIIaIKy IOBHA MexXaHiuHa eHepris Tija He 30epiraerbcs.

A JnopsHa OypyJibKa 3ipBaJjacd 3 Jaxy i BiIbHO Iagae BHU3
B aBTOMOGiNbL rajabMye

B cynyTHUK o0epTaeThcA HAaBKOJO SeMJIi

I' 1maiiba JeXUTh HA JLOLY

7. YRaXiTh ABUIIE, 3aBAAKN IKOMY IMM BiJ 0araTTsa He IOIIMPIOETHCA HABKPYIH, a HigJHIMAETbCS
Bropy.

TeNJIONIPOBiAHICTD
BUIIPOMiHIOBAHHS
KOHBEKIIig
BUIIAPOBYBaHHSA
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HabyJia HeraTuBHOTO 3apAny. Ilpu mpomy...

A xyTpo HabyJ0 MOSUTHUBHOIO 3apAAY, a Maca MAJTUUYKU TPOXU 3MEHIIUJIACH.
B xyTpo HabyJio HETATUBHOTO 3apAAY, a Maca MaJUYKU TPOXUW 3MEHIIIUJIAC.
B xyTpo Ha0y0 MOSUTMBHOTO 3apAAY, a Maca MAJUUYKU TPOXU 30iJbIIniacHd.
I' xyTpo Habys0 HETAaTUBHOTO 3apAAY, a Maca HaJIUYKU TPOXU 30iablIuiacs.

8. YkaxkiTh mpaBuJibHe IIPOMOBXKEHHS TBepA:KeHHs: EGOHiTOBa majiwyka, Ky MOTEPIH XYTPOM,

VKakiTh mpaBuJibHE TPOMOBKEHHS peueHHs: PeuyoBUHU, AKiI OIPOBOAATH €JI€KTPUUYHUIN CTPYM,

Ha3nBaOTLCA...

A 1poBigHEKAMM, OCKiJIBKM He MAIOTh BiJIBHUX HOCIIB €JIEKTPUUYHOIO 3apALy.
b izosmsaTopaMu, OCKiJIBKM He MAIOTh BIJIBHUX HOCIiB €JIeKTPUUYHOTO 3apsandy.
B mpoBimHmKaMu, OCKiJIBKM MalOTh BiJIbHI HOCIi eJIeKTPUYHOTO 3apsamy.

I' isomaTopamMu, OCKiJIbKM MAalOTh BiJIbHI HOCil eJTeKTPUUYHOrO 3apsany.

YKaxXiTh, AK 3MiHUTLCS MArHITHA Oisl KOTYIIKU, AKIIIO BCepeIUHY Hel BBeCTHU 3aJIlidHe oceprs.

A 3meHmuTLCHA
B wmoike 30LIbIINTHCA, a MOXKe M 3MEHIIUTUCH
B 36inbmmThCHA
I' mHe smimuThCa

ITig gac medopmarnii nmpyxuna xKopctrictio 100 H/™m Bumos:kuiaaca ua 20 cwm.
Busnaure cuny npysKHOCTI, 110 BUHUKJIA B IPYKUHI.

A 5 H b 500 H B 20H I' 2000 H

JlaMmouKa KHUIIIeHbKOBOTO JIiIXTapHUKa MPAaIlioe Bil raJlbBaHIUHOTO eJIEMeHTa, AKUH
3abesmeuye Hanpyry Ha Jamnoulii 1,5 B. Ky poboTy BUKOHAE eJIeKTpuUYHe moJie,
CTBOpEeHEe TaJbBaHiUYHMM eJeMeHTOM, Iif udac mpoxomxeHHs 0,4 Ki ereKTpurnu
yepe3 HUTKY PO3KAPEeHHA JIAMIOUKHI?

A 0,6 Ixx B 0,06 Ix B 6 I:x I' 0,006 IO:x

A

b

B

VKakiTh HaAIpPAM CHJIHU, 11O Oi€ Ha IPOBiTHUK i3 cTpyMOM, yHeceHHil y MartiTHe moje (ZuB.

pI/IC.). N B’
N—

A yropy

b yuwus

B 1o cmocrepiraua 1

I' Big comocrepiraua

3aBaaHHA Ha BignoBigHicTb

Y 3aBmanHax 14 i 15 nigGepiTh BiAIOBiAHO M0 KOMKHOTO MYHKTY JiBOI KOJTOHKH OMUH IIYHKT TIpa-
BOI KOJIOHKH. ¥ OJaHKY BiIOBimeil mpaBMJIbHI BiNMOBiTHOCTI mMo3HauyaiiTe TaKk: X.

14. YcraHOBiTH BiAIIOBigHICTE MiK HA3BOIO IIPOIlECYy Ta AiJIAHKOIO rpadika saMiHM TeMIilepaTypu pe-

YOBUHU i3 yacoM.

A

b

B

r

ITpouec Hinanra t,°C D E z
A wmarpiBamns rasy 1 DE
B wHarpiBanus tBep- 2 EF
Ioro Tima 3 CD 0 T, ¢
B BumapoByBaHHS 4 AB B C
I' mraBiaeHus 5 BC A

QU IR (O DD | =




15. YcTaHOBiTH BiAMOBiAHICTE MijK SAPOM pPamiOaKTHBHOIO €J€eMEHTA Ta IPOTOHHMM UYHCJIOM AApa,
sAKe yTBOopuMJIocs O y pe3yJabTaTi o.-po3najy BKas3aHOTO sapa.

A|/B|B|T
Padioaxmusruil enemenm IIpomonHe 1ucno 1
A *¥Ra 1 89
2 88 2
b 2§§U 3 90 3
B “5Th 4 86 4
I 29Pa 5 82 5

3aBpaHHA Ha NocnifoBHICTb

Y zaBmanuax 16 i 17 posramyiiTe TBepaAKeHHd Y MPABUIbHIN MOCIiZOBHOCTI. ¥ GJaHKY Bimmo-
Bimeil MpaBUIIBHI MOCTiTOBHOCTI MO3HAUANiTEe TaK: X.

16. OOumcCIIiTh OCBIT/IEHICTD IIOBEPXHi 3a 3HAUEHHAMMU CUJIK CcBiTia mkepesa ([) Ta
BiZicTaHHIO Big MiKepesia cBiTsa mo moBepxHi (R). PosramyiiTe mapu HaBegeHUX
3Hauenb I Ta Ry HOpPAAKY 30iJbIlIeHHA ocBiTiIeHOCTi. BBaskaiiTe, 1110 MOBEepXHA

po3TallloBaHa MePIeHIUKYJIAPHO A0 HAIPAMY IIOIIMPEHHS CBiTJ/Ia BiJ TOUKOBO- AlBIBIT
ro OJKepeJia B YHMCTOMY IIOBiTpi. 1
A I=40xkg0, R=2 ™M 2
B I=50kn, R=1m
B I-400 k1, R=4m 3
I' I=500ks R=5wm 4
17. PosrainyiiTe HaBemeHi mapu 3Ha4YeHb ILIAXY [, IIOJOJAHOT'O TiJioM, Ta Yacy AlBIBIT
oro pyxy ¢t B IOPAAKY 30iJbIIIeHHA IIBUAKOCTI Tija. 1
A [=18xm,t=20c 2
B [=600mM, t=0,5xB 3
B [=72kwMm, t=0,2rox
I 1=500m,t=10c 4

3aBpaHHA BigKpUTOro Tuny

Po3p’a3anng 3aBmans 18—20 sanuuriTes mo 0JaHKa BigmoBimei.

@ﬁ@m Ra) w JI.B. Hemopo:xusa, H.M. Menbimukosa, A.M. ITlerperko

18. fIka cusia TAKIHHA Ai€ HA YaBYHHUII KyOWK, pedpo sIKOTO 4 CcM, SKIIO BiH Ma€ BHYTPIilIHIO IIO-
poxHUHY 06’eMoM 14 cm3? I'yectuna uaByHy 7 r/cMm®, BBaxkaiire, mo g = 10 H/kr.

19. Jinauky Koja (IUB. puc.) IPUEAHANN 10 JKepesa KUBJeHHA. BusHauTe HAPyTry Ha Pe3sucTopi
R,, akmo Hanpyra Ha pesucropi R, cranosuts 6 B?

+ R, =6 Oum R,=20m  _
Q_@ | | :l__a
() IcTaY
Y, Y,

20. ¥V migmi# uvamni macoro 200 r marpiBaiors 100 r Bogu Bixg 20 go 100 °C, BuTpaTUBIIN HaA Iei
mporec 4 r cuupry. O0UMCIiTL 3a UMK JaHUMU KoedimieHT KopucHoi mii marpiBaua. IIutoma
remoemHicTs Migi 400 x/kr - °C, nmutoma temnmoemHicTs Bogu 4200 Ixx/kr - °C. IIutoma
TemJioTa 3ropAHHs cruupty 25 MIDK/Kr.




@ﬁ@m [3@ m JI.B. Hemoposxusa, H.M. Meubiukosa, A.M. IleTperko

BapiaHT 4

3aBpaHHA 3 BUOOPOM OfHI€l NpaBUNbLHOI BigNoBiAi

Y zaBmanHax 1—13 BuOGepiTh HpaBUIBHY, HA Bally TYMKY, BiIIOBigh Ta mo3HauTe ii B OJaHKY
BigmoBimen Tak: X.

1.

YcTaHOBITH, B AKOMY 3 HaBeJeHUX IIEPeJiKiB BKasaHoO TiJIbKKM MarHiTHI sSBHUIIA.

A mnpuraranud 3aJi3HHUX BAXiB J0 MarHity, 6JKMCKaBKa, poOOTa eJeKTPOABUTYHA

B pyx Mar"iTHoOi cTpiiKu IpHU ImigHEeCeHHi OO0 HPOBITHWKA 31 CTPYMOM, MMOIIUPEHHS
MaxoIliB, BBAEMO/IisI MarHiTiB

B 1mpuraraHHa 3aji3HOro OPYXTY IO eJeKTPOMAarHiTy, MargiTHi Oypi, meBHe poara-

r

ITIyBaHHSA CTPLJIKKU KoMIaca AlBIBIT
BMUKaHHA €JIEKTPOMATHITHOTO peJje, poboTa aKyMyJIATOpa, HaMarHiuyBaHHSA
3aJIi3HUX IBAXIiB

YKamiTh, dKe 3 HaBeJIeHUX SIBUIIl ITOSACHIOEThLCA Au(dpy3iero B rasax.
A 3MeHINIeHHSA PO3MipiB HMOBITPSAHOI KYJBKHU IIif dac i1 oX0J0mKeHHA

B mnomupeHHA naxoIriB A|B|B|T
B BiTep
I' yrTBOpeHHA TymaHy

VxaxiTh mpaBUJIbHE IIPONOBXKEeHHA peueHHdA: IllocKe a3epKajio gae 300pasKeHHs mpeaMera...

A [niticue, 30isbIleHe BABiui.
B ysaBHe, po3Mipu SAKOro HOPiBHIOIOTH pPO3MipaM IIpeamera. AlBIBIT
B niticue, po3mipu SSKOTO AOPiBHIOIOTH PO3MipaM mpeameTa.
I' ysaBHe, 3MeHIIIeHe BIBiui.

VxaxiTh HaMOiIbII TOUHE BU3HAUEHHS PiBHOMipHOTO IPSAMOJIIHIHOTO PyXy.

A pyx, mig yac sxoro Tijsio 3a Oynb-siKi piBHI iHTepBasu yacy 3miliCHIOE OJHAKOBIi
nepeMilneHHs
B pyx, mig yac Akoro Tijo 3a piBHI iHTepBas M yacy 3IiMCHIOE OTHAKOBI mepemi-
THCHHA . e A|B[B|T
B pyx, mig yac AKOro Tijlo pyXaeThedA IO IPAMil rimii
I' pyx, mig yac AKOro TiJio 3a PiBHI iHTEepBaJM Yacy IIPOXOAUTHL OSJHAKOBUH ITLIAX

YEKaxiTh, AKY IPUPOAY MAa€ CUJa, AKa IOBEPTAE CTPIJIKY KOMIIaca y HAIpPSAMIi IIOJIOCiB 3eMri.

A sapepny

B rpasiTtamiiiny A|/B|B|T
B ciabky

I' enexTpomarsiTHy

ABTOMOOGiJIb PYXa€eThCs O FOPUSOHTANBHIN A0P03i. BKaMiTh cuiy, MexaHiuHa poboTa sSKOI Imifg
yac pyxy aBTOMOOiJIA MOPiBHIOE HYJIIO.

A cwuna tepra KoJjaic 06 mopory
b cuna taru gBuUryHa AlBIBIT
B cwmna omopy moBiTps
I' cwmna raxinaa

YrKamiTh, AKUN 3 HaBeJIeHNX BUPA3iB IIPABUJIBHO POSKPUBAE 3MICT IIOHATTS «TEILJIOBUH PYyX».

3MiHa TeMmepaTypu Tija
3MiHa MOJOXKEeHHHA Tina AlBIBIT
HEIIEPEPBHUM, XaOTUUYHUN PYX YACTUHOK, 3 AKUX CKJIAJAETHCA TiJIO
PyX TiJl micsisi HarpiBaHHA




8. YKaxiTh, siKe 3 HaBeJeHNX TBEPIKeHb (rimores) IMOACHIOE ABUIIE €JeKTPU3aI[il TepTAM.

A yci Tima BTpauaioTh eJIeKTPOHU
B yci Tisma HaOyBaioTh €JIEKTPOHIB ABIBIT
B vy rimax BUHMKAOTH MO3UTUBHI I HETaTUBHi 3apAIu

I' opgHe Tijo BTpauae eJeKTPOHU, APYyre — CTiIbKU caMo ix HaOyBae

9. VKaxiTh, AKA 3 HABEIEHNX BOJBT-aMIIEPHUX XaPaKTEPUCTUK BiATIOBifla€ MeTaJIeBOMY IIPOBITHUKY.
A T b I B I r I

10. YKaxiTh, K 3MIiHIOIOTBCS MaArHiTHI BJIACTMBOCTI IIOCTiHOIO MArHITy miJ uac HOro CHJIBHOTO
HarpiBaHHA.

A wmMargiTHi BIacTHUBOCTI HifCHIIOIOTHCSA
b MarsiTHi BIacTHMBOCTI IIOCJIA0IIOIOTHCS ABIBIT
B wMaruiTHi BJIACTHMBOCTI CIIOYATKY IiCUIIOIOTHCA, a HOTIM ITOCJIA0II0I0THCSA
I' MmarHiTHi BJIacTHBOCTI CIOUATKY IIOCJA0JIOIOTHCS, a IMOTIiM HifCHIIOIOTLCI

11. OGuucIiTh 3HAUEeHHA ILIOMN omopu, AKo cuia 120 H yuanuTs Ha Hel Tuck 0,6 kIla. |A|B|B|T
A 72 M2 B 200 m2 B 5 m2 T 0,2 m2

12. Ins BUTOTOBJIEHHA peocTary omopoM 42 Om OyJ0 BUKOPUCTAHO HiKeJiHOBUI IPIT 3 IJIOIIEIO
nomepeuHoro mepepisy 0,5 Mm2. BusHauTe JOBKUHY BUKOPHCTAHOTO ApoTy. IluToMuil omip Hi-

@ﬁ@m Ra) w JI.B. Hemopo:xusa, H.M. Menbimukosa, A.M. ITlerperko

KeJiny craHOBUTH 42 - 1078 OM - M. AlBIBIT
A bm b 0,02 m B2wm T 50mM

13. YKaxiTh HanpAM CUJIHU, IO [Ii€ Ha MPOBIMHUK 3i CTPyMOM, AKUIH MiCTUTBCA B MATHITHOMY IOJIi
(muB. puc.).
A yropy
g CHJIa IOPIBHIOE HYJIIO ( 7 () AlBIBIT

JiBOpYyY

I' opasopyu

B

3aBaaHHA Ha BignoBigHiCTb

Y s3aBmaHHax 14 i 15 migGepiTh BiZMOBiZHO 10 KOMKHOTO MYHKTY JiBOI KOJIOHKM OJWH ITyHKT Ipa-
BOI KOJIOHKH. ¥ OJaHKY BiamoBizeil mpaBUIbHI BiZmoBigHOCTI mMO3HayaiiTe TaK: X.

14. YcTaHOBITE BiAIIOBIAHICTE MidK ONMCAHOIO IIOAI€I0 Ta (PIBMUHUM IIPOIIECOM, IO ii CYIIPOBOAMKYE.

Iodia Diszuunuil npoyec AlBIBIT
A cKesa Harpizach y COHAYHUHN JeHb 1 KoHBeKIlis 1
b XoJomHi pyKu IOTHPAIOTH, IMO0 iX 3irpiTm 2 TemJIoHmpoBigHiCTH 2
B 70XKa, 4aCTKOBO 3aHYpPeHA B rapsadyy BoAYy, S BHUIPOMiHIOBAHHS
CTa€ rapsayvoio BCA 4 BUKOHAHHSA MeXaHiuHOI 3
I' kimMHaTy nDpOBiTPIOIOTH, BiIKPWBIIM KBa- poboTtu 4
THUPKY BiKHa 5 KoHaeHcAallis 5

17 & \




15. YcraHOBiThH BigmoBigHIiCTE MiXK AIPOM PamgioOaKTHBHOTO e€JIeMeHTa Ta 3apAfoM sAapa, sIKe yTBO-
pusiocsi 6 y pesyJsabTaTi B-posmamy BKasaHOTO PafiOaKTHBHOTO €JIEMEHTA.

A|/B|B|T
Padioaxmuenuil enemenm 3apsad adpa 1
A *%Ra 1 91
2 92 2
B #§%Th 4 93 4
I 29pa 5 70 5

3aBaaHHA Ha NocNifoBHICTb

Y zaBmanHax 16 i 17 posramyiiTe TBepAKeHHS Y MPaBUJIbHiH MOCHiTOBHOCTI. ¥ GJaHKY Bimmo-
Bifeil MpaBUJIBHI IIOCIiTOBHOCTI ITO3HAUYANTEe TaK: X.

16. PosrarmyiiTe mapu HaBeJeHUX 3HAUeHb d Ta f y HOPAAKY 30i/JbIITeHHS ONTUYHOL

JI.B. Hemoposxusa, H.M. Meubiukosa, A.M. IleTperko

cuau 30upaabHOl JiH3u (d — BiAcTaHb Bim mpeaMeTra A0 IJIOIMHU TOHKOI JIiH- AlBIBIT
3u, [ — BifcTaHb BiJ IJIOIIMHU JIiH3U M0 300paskeHHA IIpeaIMeTa). 1
A d=1mf=1mMm 2
b d=2wm,f=2mM 3
B d=0,5m,f=0,5m
I d=2m,f=05wm 4
17. PoaramryiiTe B MOpAAKY 30iJbIIIeHHS IIBUAKICTL PYXYy Tijla HA KOXKHIN 3 mijsda- AlBIBIT
HOK rpadika samesxuocTi [(1). I, M 4 D
C —— 1
A Vo, 600 — 2
B v,, 3
B v /
BC
r v 400 4
@ cD /
S 200 A L2
o 0 >
@ 10 20 30 40 50 t,c

3aBpaHHA BigKpUTOro Tuny
Poss’azanng 3apmanp 18—20 sanuiniTe 70 0JaHKa Bigmosimeii.

18. Ha manuii mopiess riapasiaivaoi mamuan gie cuaa 300 H. Axoi Mmacu BaHTaX MOMKHA IigHATH
Ha BeJMKOMY IOPIIHi, AKIIO ILJIONIi MOPIIHiB AopiBHIoOTE 10 cM? i 400 cm2?

19. Busnaure Hanpyry Ha peauctopi R, (AuB. puc.), AKIIO0 OIIOPU DPe3uc-
TopiB R; = 40 Om, R, = 80 Om, R; = 40 Om i R, = 34 Om. Hanpyra
Ha 3aTHCKauax J:Kepesia ;KuUBJeHHs craHoBuTh 100 B.

20. Enextpuunnii Harpisau 3a 10 xB marpisae 1,5 kr Bogu Big 0 °C mo kuminus. IIpu oMy BiH cmo-
sxkmBae crpyM cuioio 10 A, KK narpiaua cranoButh 50 % . BusHaure 3HaUeHHA HATIPYTU, HA AKY
pos3paxoBaHUU IpUJIAM, SKITO i Yac 3aKuauusa sunapysasesa 1 % Bix macu Bogu. IluToma Tero-
emuicTb Boau 4200 Ix/kr - °C. IluToMy TemoTy IapoyTBOpPeHHA Boau npuitaaTu 2 MK /Kr.

K 18




BNAHK BIOMNOBIOEN 3 gpizuku

(nosHa Ha3ea 3a2afilbHOOCBIMHLO20 Hag4aslbHo20 3aKknady)

1. AHKETA 26

y4Hs / y4eHuui 10- knacy
Mpi3BuLue
Im’a

[No 6aTbkoBI
Mpocumo Bac gaTtuv BianoBiAi Ha 3aNUTaHHA, WO AONMOMOXYTb BUABUTU NPOOGNEeMMU LWKiNIbHOro HaBYaHHA i BHe-
CTWU HeoOXiaHi 3MiHM ANA NoninweHHA AKOCTI OCBITK (BiANOBIAL NO3HaYTe x abo HanuwWiTb):

1. CKinbkun Yyacy BM BUTpava€eTe B cepeaHbOMY Ha AOMaALWlHE 3aBAaHHA 3 UbOro npeamera?

|:| MeHLwe 15 xB |:| po 30 xB |:| no 1 roa |:| noHag 1 roa

2. CKinbKu Yacy WoAeHHO BU BUTPavyaeTe B cepeAHbOMY Ha AOMALLHE 3aBAaHHA 3 yCix npeamMeTiB?

|:| onu3bko 1 rog |:| 0o 2 roa |:| no 3roa |:| noHapn 3 rog
3. Yn nogo6anucsa Bam nigpy4HuKu 3 cismkn, .

3a AIKMMM BU HaBYanucs B 7-9-x knacax? I:I Tak I:I Hi

4. Miapy4HUK 3 sIKOro npeameTa BaM nofo6aeTbcA Hanbinbwe?

D YKpaiHCbka MOoBa D leomeTpis |:| BcecBiTHs icTopist
D YkpaiHcbka niTepaTypa D Bionoris |:| IcTopis YkpaiHu

|:| CeiToBa niteparypa |:| leorpacis |:| TpynoBe HaB4YaHHSA
D IHo3emMHa MoBa D disnka |:| YKogeH 3 nepenivyeHnx
D Anrebpa D Ximis

5. fAkun Baw yno6neHunn npegmet? (Mo3HauTe He Ginblie ABOX.)

|:| YkpaiHcbka MoBa |:| leomeTpis |:| BcecBiTHs icTopis .
D YkpaiHcbka niTepaTypa D Bionoria |:| IcTopis YkpaiHu

D CgiToBa niteparypa D leorpadgia |:| TpyaoBe HaBYaHHSA

|:| IHo3emMHa moBa |:| disnka |:| XKogeH 3 nepeniyeHmx

D Anrebpa D Ximis

6. YkaxiTb (HanuwiTs) BMAK nitepatypwm, AKoi Bam 6pakye B NiaroToBLi A0 YPOKIB.

HayKOBO-MOMYNSAPHi BUAAHHS
36ipHUKKM 3agad i BpaB
po6oYi 30WINTN ANsi CAMOCTIHOI po60oTK

iHWe

B g



1 2 3 4 5 6 7 8 9
|'|03Ha‘-|Te3HaKOMxBaLUBAPlAHT DDDDDDDDDD

2. BJIAHK

BIONOBIOEN B

Mo3HayTe 3HaKOM x NiACYMKOBY OLLiHKY
3 UbOro npeamMeTa, AKy BU oTpumanu B 9 Knaci:

123 456 7 8 9
oo

Y 3aBpaHHAX 1-13 npaBunbLHy Bignosigb

nosHauTe 3HakoM $C

AB BT
1 L0
2 L1
s 10
a L0000
s L1100
6 [J[1LI0LI
r IO
8 [JLI10LI0]
o LJI0I0I
101010
QNN
12101010
1310 L0

Y 3aBAaHHsAXx 14 i 15 npaBUnbHi BigNoBigHOCTI
Nno3HauTe 3HAKOM x

14 A b B I 15 A b

Y 3aBaaHHsAX 16 i 17 npaBUnbHi NocNiAOBHOCTI
nosHauTe 3Hakom $€

KinbkicTb 6aniB 3a 3aBaaHHA 3aranbHa PiBeHb HaBYanbHUX OOCSATHEHb Y4YHS
(3anosHtoe y4umerns, SKul nepesipss) KinbKicTb (v4umesnb no3Hayae 3HaKoM x )
. . . 6anis
1-10 11-13 14i15 16i17 18119 20 MOYaTKOBWIA CepepHili  AOCTaTHIN  BUCOKMI
. Yuutenb cisnku . .
(nidnuc) (r1B)



3aBaaHHA 18.

3aBgaHHA 19.




3aBaaHH#A 20.

KinbkicTb 6aniB 3a 3aBAaHHA
(3arnosHroEe yqumers,

sKul nepesipse)

3ae0.

Banu

1-10

11-13

14i 15

16 17

18119

20

3aranbHa KinbkKicTb 6anis:

PiBeHb HaBYaNbHUX JOCATHEHb Y4HS
(y4umens nosnayae 3Hakom 3€)

noyamkosuti

cepeoHit docmammHil sucokul

Yyntenb disnku

(nidnuc) (TIB)




BapiaHT 5

3aBpaHHA 3 BUOOpPOM ofHi€el npaBUbLHOI BignoBiAi

Y 3aBmaHHax 1—13 BuOepiTh mMpaBUIbHY, HA Bally TYMKY, BiIIOBiAb Ta mo3Haurte il B GJIaHKY
BinmoBigen Tak: X.

1.

2.

®

YcranoBiTh, Y AKOMY 3 HaBeJJeHUX TEPeiKiB BKa3aHO TiJILKU CBIiTJIOBi siBUIIA.

A BUHUKHEHHS MipaxXiB, MepexTiHHs 3ipoK, maJiHHS Kpalejb JOIIY

b BigOumBaHHS CBiTJIa A3epKaJIOM, CBiTiHHSA JIaMIIM, IIOJIIT ITaxa

B 36inbirenHsa OyKB JIiH3010, OJIMCKaBKa, 3irpiBaHHS MOBITPS COHAYHUM CBiTJIOM
I' yrTBOpeHHS TiHi, BUHUKHEHHSA «COHAYHUX 3aWUYMKiB», YTBOPEHHA pauyru

AtoM MMHKY cKJagaeTbeAd 3 65 HykJIoHIB Ta 30 eleKTpoHiB. YKaKiTh KiIbKicTb
HEUTPOHIB y AApPi IIbOTO aToMa.

A 30 B 35 B 65 I' 95

VEKaxiTh mpaBUJIbHE IIPOJOBXKEHHSA peueHHs: Koy cBiTJIOBUII IPOMiHB IIEPEXOAUTh 31 CKJa B

HOBiTPA, TO KYT MiK IIpOMeHEeM Ta IePIeHIUKYISIPOM...

A 36igbIryeThcs B mopiBHIOE HYJIIO
b He 3miHIOETBCA I' smenmyernscsa

VEKaxiTh IIpaBUJIbHE IIPOJOBXEHHA PEUECHHI: MaTepiaJILHOIO TOYKOIO Ha3MBAIOTh...

A Tino manux poamipis.

B Tino, posMmipaMu SKOT0 MOMKHA 3HEXTYBATH B JaHUX YMOBaX PyXy.

B Oynb-ake Tijo, IO pyXaeThbeCs.

I' Oynp-saAKe Tijio, BIZHOCHO SAKOT'0 POSIVIAAAIOTh MEeXaHIUHMH pyx iHIIOro Tija.

VraxiTh, Ha3By CUJIM, 3 AKOIO TijJIO BHACTIJOK HPUTATAHHA A0 3eMJIi i€ HA OIMopy
uyy migBic.

A cuna tepra B Bara Tina

b cuna taxinEA I' BumroBxyBajbHa CHUJIA

YramiTs, Bil 4OoT0 3aJ€KUTh IMOTYKHICTh BUKOHAHHSA CHJIOI0 MeXaHiuHOi poboTu.

A Bing cuau, sika BUKOHYE POOOTY

b Big 3HaueHHA BUKOHAHOI poOOTH

B Big 3HaueHHA BUKOHAHOI poOOTH Ta dacy ii BUKOHAHHSA
I' Bim yacy BUKOHaHHA POOOTHU

A

b

B

r

YramiTh Ha3By BeJINUYNHU, AKA JOPiBHIOE KiJIBKOCTI TEILJIOTH, IO BUIIJIAETHCS IIPU OXOJOMKEH-

Hi 1 Kr peuoBunm Ha 1 °C.

A mumTOMa TemaoTa MapoyTBOPEHHS PEUOBUHU
B nwuroma TemsoTa ILJTaBJIEHHS PEUYOBUHU

B rensoemHicTh Tina

I' nwuroma TemyIOEMHICTHL PEUOBUHU

VEKaxiTh npaBuJIbHE IIPOJOBXKEHHA peueHHA: SIKIITO 0 JIETKOI Iijib3u, 110 BUCUTH Ha IIOBKOBIil
HUTIi, IIiTHECTV, He TOPKAIOUNCh, HETATHUBHO 3apAMKEeHYy HAJNYKy, TO Ha HANOIMIKUOMY MO

HaJUYKU OOIli TiJib3M YTBOPIOETHCA. ..

HaJJINIIOK eJeKTPOHIB i BiH Habyae IMO3SUTHUBHOTO 3apAny
HAAJIUINOK eJIeKTPOHIB i BiH HaOyJe HeraTUBHOI'O 3apAIY
HecTaua eJeKTPOHIiB i BiH HaOyle MO3UTHUBHOTO 3apany
HecTaua eJeKTPOHIiB 1 BiH HaOyIe HeTaTUBHOTO 3apany

=W
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9. VKaxiTh cxeMy, Ha AKili IpaBUJIbHO IIOKA3aHO MiJKJJIOUEHHS aMIepMeTpa IJs BUMipPIOBAHHS
CUJIX CTPYMYy B pesucTtopi R.

R R R
1} 1} 1
1 2 3
A1l B3 A|B|B|T
B 2 I’ Ha BCcix cxemax (1—3) mpaBUIBLHO

10. YKaxiTh mpaBuibHe MOACHEHHA NPUYUHU, IO 3MYIIYE MarHiTHY CTPiJIKy BCTAHOBJIIOBATHCS B
TIeBHOMY TIOJIOMKEHHI Ha TMOBepXHi 3eMuri.

A HagBHICTH €JEKTPUUYHOTO IOJSI 3eMJi
b HasaBHicTL MAarHiTHOTO MMOJISA 3eMJIi AlBIBIT
B HaaBHiCTHL eJIeKTPUUHUX CTPYMiB Ha Bigmaii Bixg Semui
I' maasmicTs marmitis ma 3emuri

11. Ha rino, 1o moBHiCTIO 3aHypeHe B rac, Ai€ BUINTOBXyBaJibHa cuja 4 H. BusHaure 06’eM 3aHY-
peHoro Tina, AKImO ryctuHa racy 800 xr/m3. Beaxkaiire, mo g = 10 H/kr. AlBIBIT

A 20cvM® B 500cm® B 2000 cm® T 50 cm3

12. Busuaure, AK 3MiHUTLCS OIIip MPOBiISHMKA, SIKIIO HOT0 AOBKUHY 3MEHIINUTH B 3 paswu.

A 30inmpmInThHCA B 3 pasu
b 36iabmuThea B 9 pasis

. A|B|B|T
B 3menmurbea B 9 pasis
I' smenmurbea B 3 pasu

13. YKaxiTh, HA IKOMY PUCYHKY IPaBUJIbLHO 300pakeHo MarHiTHi JiHil moJida HaBKOJIO IPAMOJIiHi-
HOTO IPOBITHMKA 31 CTPYMOM, PO3TAIIIOBAHOIO MEPIEHIUKYIAPHO N0 IJIOIIUHNA PUCYHKA.

@ﬁ@m [3@ m JI.B. Hemoposxusa, H.M. Meubiukosa, A.M. IleTperko

A B B r

3aBaaHHA Ha BignoBigHIiCTL

Y zaBganHax 14 i 15 migGepiTs BiZmoBigHO 10 KOKHOIO IIYHKTY JiBOI KOJOHKHM OJUH IIyHKT IIpa-
BOI KOJIOHKH. ¥ OJIaHKY BiIIOBijieil mpaBUJIbHI BiMOBiTHOCTI mMo3HauaiiTe TaK: X.

14. YcTaHOBiTH BiAHOBiAHICTS MidK OIIMCAHOIO MOLIi€I0 Ta (Pi3UUYHUM IIPOIECOM, IO il CYIIPOBOAIKYE.

ITodisa Dizuynuil npouec AlBIBIT
A 0insa GaraTTs 3irpiBaroThCA TYPHUCTHU 1 BUKOHaAHHS MeXaHiUHOL 1
B kiMHaTy OpOBiTPIOIOTH, BIAKPUBIIM KBa- poGoTtu B
TUPKY BiKHA 2 BUIIPOMiHIOBaHHS
B cBepaso HarpiBaeTheA Imig yac CBepAJIiHHA 3 KOHBEKIiA 3
I' oxomomKyroTbcsi CTiHKM Bciei MeraseBoi 4 BUIIapOBYBaHHSA 4
MOCYAUHM, V AKY MOKJAJU IIMATOK JBOAY O TeIJIONpPOBigHIiCTE 5
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15. YcTaHOBiTh BigmOBiAHICTS MiXK SJEPHOI0 PEaKIi€l0 Ta YACTHHKAMM, II03HAUEHb SAKUX HE BH-

crauae.
A|/B(B|T
Adepra pearuis YJacmuHnka 1
A 4K+ 4He - 44Ca+? 1 o-gacTuHKa
2 3He 2
55 1 55 9 2
B 5Mn+1H — j3Fe+7? 3 1poToH 3
B %iPo+dn—>?+ iHe 4 28pp 4
I ILi+1{H—> jHe+? 5 HeHTpOH 5

3aBaaHHA Ha NOCNiAOBHICTbL

Y zaBmanHax 16 i 17 posramyiiTe TBepaAsKeHHS Y MPABUJIbHIN MOCJIiTOBHOCTI. ¥ OJaHKY Bimmo-
Bijlell IPABUJIBHI MOCJIJOBHOCTI MO3HAYANWTE TaK: X.

16. PosrarnryiiTe mapu HaBeeHUX 3HAUeHb d Ta [ y MOpAAKY 36iabiieHHA GOKyCHOI
BimcTami sO0upasbHOI Jimsu (d — BimcTamb Bim mpegmera OO ILJIOIMWHYW TOHKOIL AlBIBIT
Jiusu, f — BigcTaHb Bif IJIONMIMHU JiH3U M0 300parKeHHS IIpeaMeTa).

A d=1mf=1mMm

B d=2wm,f=2mMm

B d=0,5m,f=0,5mMm
' d=2wm,f=0,bm™

Q0D [ =t

17. PogralryiiTe B MOPAAKY 30iMbITeHHS IMISX [, AKUH IPOUINILIO TijI0 HA KOMKHIN 3 MiJgHOK rpa-

i iv(t).
dira samexxHOCTi V(2) v, M/c v A|B|B|T
A I 5 - 1
B I 4 .
B I I1I! I 2
I 3 i ! 3
r Iy 2 ' i
- | 4
T L
10 20 30 40 ¢, c

3aBpaHHA BigKpUTOro Tuny
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PosB’a3auna 3apmanp 18—20 3anuniite g0 0JaHKa Bigmosineii.

18. Axumu OyayTh MOKA3KU SUHAMOMETPA, AKIIO MMiABiIlIeHy 10 HbOTro KyJabKy Macoio 200 r i 06’emom
50 cm? nosHicTIo 3anypuru y Boay? I'yerura Bogu 1000 kr/m3.

19. EnexTpoaBuryH muiococa »KuBUThCA Big Hanpyru 220 B. Cuia cTpymy, AKUN IPOXOIUTh Yepes
IBUTYH, cTaHOBUTHL 1,0 A. BusHauTe MexaHiuHy po0OTy, SKY BUKOHYE mujaococ 3a 10 xB, AKIIO

tioro KKII 50 %.

20. CraJjieBa KyJis IpoOMBac OOIIKY i 3a paXyHOK TePTA 3MEHIIIye cBOIO IBUAKicTs Bix 500 10 400 m/c.
BusHauTe, HAa CKIJILKM IpM IIbOMY 3MIiHMTBCS TeMIIEpaATypa KyJji, SKIIO B TEIJOBY €HEepriio
neperBopuioca 25 % mexaniunoi eneprii Kyxai. I[Iutoma Temmoemuicts crani 500 IIx/ kr - °C.
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BapiaHT 6
3aBpaHHA 3 BUOOPOM OfHI€l NpaBUNbLHOI BigNoBiAi

Y zaBmanHax 1—13 BuOGepiTh HpaBUIBHY, HA Bally TYMKY, BiIIOBigh Ta mo3HauTe ii B OJaHKY
BigmoBimen Tak: X.

1. YKaxiTh mepeTBOpeHHA eHeprii, AKi BigOyBaroThCA IiJ yac KOB3aHHA aBTOMOOIJISA IO AOPOS3i.

A wMexaHiuHA eHepris IepeTBOPIOETHCA B XiMiumy
b wmexaHiuHA eHepPrisg MepPeTBOPIOETHCA B €JIEKTPOMATHITHY AlBIBIT
B wmexaHiuHA eHepPris MIepPeTBOPIOETHCA B TEILJIOBY
I' TemsoBa eHeprisa NMepeTBOPIOETHCS B MeXaHIUHY

2. YcTaHOBiTh, Y SKOMY 3 HaBeJeHUX BHUIIAIKiB IepeiueHo TiJIbKu amMopdHi Tiaa.

A mnacruiain, mepeso, Jin
b mnapadin, OypiiTuH, adoMiHil

. A|/B|B|T
B ckJo0, Bick, cMmoJia
I' caoma, xBapiIl, miaacTMaca

3. YKaiTh mpaBUJIbHEe NPOAOBKeHHA peueHHA: Ha ciTkiBIi oka 300pakeHHs IpeaMeTa €...

A 3menmene, obepHeHe.
B 306inbinene, obepHeHe.

A|B|B|T
B 3wmeHmene, mpame.
I' 36ixbiiene, mpaMme.

4. YKaXiTh, HanpaM IIBUAKOCTI IIiJ yac piBHOMipHOro pyxXy Tija IO KOJy.

A 1o moTmuHi IO KoJia y HAIpAMi pyxy
b 1o xopxai, sKa crmoyiyyae modyaTKOBe i KiHIleBe IIOJIOMKEeHHS Tija AlBIBIT
B 10 meHTpa KoJia, IO SKOMY PYXa€ThCsA TiJIo
I' ysmoB:k Koja, II0 AKOMY PYXa€ThCA TiJIO

5. YrkaKiTh mpaBUJIbHE NPOAOBKEHHA peueHHA: Cuia, 3 AKOIO pifmHA UM ras Jil0OTh Ha 3aHypeHe
B HUX TiJIO, 3aJIEXKUTDL Bif...

A rycrunm tinma ta iioro o6’emy.
B rycrtuHuM cepemoBumina Ta Macu Tija. AlBIBIT
B rycrunu cepemoBuiiia Ta 06’€My 3aHYpPeHOI YaCTHHU TiJja.
I' rycrunu Tina ta iforo macu.

6. YKaxiTh, Bi U0oro 3ajie;KUTh 3HAUEHHSA POOOTH, AKY BUKOHAJA CHUJIA.

A Bijg 3HaueHHA CHJIM Ta HMepPeMillleHHA Tijga
B Big macu Tina Ta #oro MIBUAKOCTI AlBIBIT
B Big smauennsda cuam Ta udacy ii mii
I' Big macu Tina ta iioro o6’emy

7. YKRaXiTh IpaBUIbHE IIPONOB/KEHHA peueHHsa: KoHeHcallid — Ie mpolec mepexony PedyoBUHU...

A 3 TBepmoro cramy B pimKmii.
B s PifiKOTO CTaHy B TBepAMHA. AlBIBIT
B 3 rasomomiGHOTO CTaHy B PigKUH.
I' 3 pigxoro cramy B rasomogiOHUIA.

8. VKaxiTh, UM MOMKJIMBO HAEIEKTPU3YBATH METAJIEBUM CTPMIKEHDb TEPTSAM, TPUMAIOUX HOro B PYIIi.

MOXKJINBO, OCKiJIBKHU BCi Tijla eJIeKTPU3YIOThCS IIiJl Yac TepTs
HEMOKJITBO, TOMY III0 MeTaJI i TiJio — IPOBiZHUKU AlBIBIT
MOJKJIMBO, ajie 3a IIeBHUX YMOB

MOJKJIMBO, OCKIJIBKM MeTaJI i Tijlo — MpOBiAHUKY]
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9. YKaxiTh, y AKOMY i3 300paskeHNX KiJg yci mpuianu mig’eqHAHO IPaBUJILHO.

F@ SLEVA) P ®

&) —® —®

T ® ®
1 2 3

A TinpKu; B Koii 2 Byxomax 113
B rTinpKku y Koii 3 I' Tinpku B Koui 1

10. YxaxiTh mIpaBUIbHE IIPOMOBKEHHA peueHHs: OTHOTMOMIOCHUIT MAarHIT...

A Mo:xHaA ofep:KaTH I uac pos3jJaMyBaHHS CTPiYKOBOTO MarHiTy.

B MoxHa ofepsKaTH BHACJIIOK CUJIBHOTO OXOJIOAKEHHS OXHOIO 3 IIOJIIOCIB MarHiry.
B MoixHA omeprKaTH BHACJIIIOK CHUJIBHOTO HArpiBaHHA OJHOTO 3 IOJIIOCIB MarHIiTy.
I' opepsxkaTwm HEMOMKJIMBO.

11. Kopo6xa macoro 30 Kr mae maomy ocHoBu 0,5 m2. BusHauTe THCK KOpPOOKH Ha
TOPUBOHTAJNILHY Tifuiory. Bamkaiire, mo g = 10 H/xr.

A 151la B 60 Ila B 150 Ila I' 600 IIa

12. ITo mpoBigauKy omopom 100 Om 3a 5 XB mpoxoauTh eneKTpuunuit 3apan 60 Ki. Busnaure Ha-

Ipyry, IPUKJIaNEeHy A0 IPOBiTHUKA, AKIIO CHJIA CTPYMY JIMIIAETHCSA CTAJIOIO.

A 10B B 30 B
B 20B I' 40B

A

b

B

r

13. ITo gBOX mapajeJbHMX IIPOBiAHMKAX y IPOTUIEKHUX HaAOpAMax IPOXOAUTHh €JNEeKTPUUHUI
CTPYM. YKa)KiTh IpaBUJIbHE MPOMOBKEHHS PEeUeHHs: YHACTIZOK B3aeMOMil IIPOBiAHUKIB i3 cu-

Joo Amiepa...

A [OpOBITHMKY «HAMAraTUMYTHCS» PO3TAIIyBATHCH IIEPICHINKYISIPHO OAUH 0 OLHOIO.
MPOBIJHUKN «HAMaraTHUMyThCS» PO3TAIIYBATHUCA TaK, IO0 CTPYMH B HUX Oyau

b
HaIpsAMJEHI OJHAKOBO.

B mpoBigHMKM 6yAyThH BiAIIITOBXYBATHUCH.

I' npoBigHUKM OyAyTHh IPUTATYBATUCH.

3aBgaHHA Ha BignoBigHiCcTb

A

Y s3aBmaHHax 14 i 15 migGepiTh BiZmOBiZHO 10 KOMKHOTO MYHKTY JiBOI KOJIOHKM OTWH IIyHKT Ipa-

BOI KOJIOHKH. ¥ OJaHKY BiamoBizeil mpaBUIbHI BiZmoBigHOCTI mMO3HauaiiTe TaK: X.

14. YcTaHOBITH BiANOBiAHICTE MixKX Has3BOIO HPOIleCy Ta 3MiHAMU B OyJOBi pe4OBMHMU IIiJ Yac I[LOTO

mporecy.
Ilpouec 3minu 68 6y0o6i pevwosuru
A HarpiBaHHA 1 pyliHyeThCs KpHUCTATiUHA I'PaTKa
b kpucramnizamisa 2 YTBOPIOETLCS KPHCTAJIIUHA I'paTKa
B BunapoByBaHHA 3 30iJbINIyeThCA CEPEIHA IIBUAKICTH XaOTUYHOTO PYXY 1
I' oxoaomxeHHs MOJIEKY.JI 2
4 3MEeHIIYeThCA CepelHdA IMIBUIAKICTH XaOTUUHOTO PYXY 3
MOJIEKYJI
5 TIOBepXHEBWUIi ITap PEYOBUHU MOKUAAIOTH 4
HaAWMIBUAIIL MOJIEKYJIN 5
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15. YcraHOBiTH BiAIOBigHICTE MiXK AZPOM pamioaKTHBHOIO eJIeMEHTa Ta HYKJOHHMM UYHCJIOM SAApa,
sAKe yTBOpHMJIOoCcS 0 y pe3yabTaTi MOTJIMHAHHA BKa3aHUM SAPOM eJIeKTPOHA.

A/B|B|T
Padioaxmusruil enemenm HyxnoHnHe wucao 1
A 2INp 1 210 9
2 214
234
B "o U 3 234 8
B %3Bi 4 239 4
r 29pb 5 235 5

3aBaaHHA Ha NocnNifoBHICTb

Y zaBmanHax 16 i 17 posramyiiTe TBepAKeHHS Y MPaBUJIbHiH MOCHiTOBHOCTI. ¥ GJaHKY Bimmo-
Bifeil MpaBUJIbHI IIOCIiTOBHOCTI ITO3HAUYANTEe TaK: X.

16. IIpomiub 6ijioro cBiT/ia mOTpalljisfi€e Ha MOBEPXHIO cKJja. PosramryiiTe CKJIaI0Bi coeKTpa B IIO-
PAOKY 30iJbIIIeHHS iX IIBUAKOCTI B CePEIOBMUIIII.

@ﬁ@m [3@ m JI.B. Hemoposxusa, H.M. Meubiukosa, A.M. IleTperko

A cxiaagosa 4 1
B cxiazosa 3
B ckaamoBa 5 A|B|B|T
I' cxmagosa 2 1
2
3
2 3 4 5 4
17. PosrarryiiTe B MOPAAKY 30iJbIIIeHHA IMBUAKICTh PYXY Tijsia Ha KOXKHi# 3 miaaHOK rpadika 3a-
JexxHocTi I(1).
A v, I, m D
b v
AB
600
B vge B C
r v,
400
/ A|B|B|T
1
200
A 2
L
0 e 8
10 20 30 40 50 t,c 4

3aBpaHHA BigKpUTOro Tuny
Po3p’azanna 3aBmans 18—20 3anumrites qo O0JaHKA Bigmosimeii.

18. ITo KOpOTKOTO IJieya TOPU30HTATBLHOTO BaKeisd, 1110 iepedyBae B piBHOBa3i, mpukaageno cuay 30 H,
mo mosroro — 10 H. BusuauTe HOB:KUHY BaskeJs, AKIIIO MOro KOPOTKe ILieue mopiBHioe 20 cMm.

19. Yepes eleKTpuuHy JaMIly, BBIMKHeHY B Kojo Hampyroio 12 B, 3a 80 ¢ mpoxoauts 5 - 1019 enex-
TpoHiB. BU3HAUTe MOTYKHICTH CTPYMY B JaMIIi, SKIIO 3apaj edektpora 1,6 - 1071° K.

20. [Inst oTpuMaHHA TEIJIOL BOAU B IMOCYAWHI 3Mimanau 12 mOBHUX CKJSHOK XOJOZHOI BOJAM, TEMIIEpa-
Typa Akoi 10 °C, ta 8 Takux caMuX CKJSHOK rapsdoi Bogu, tTemmeparypa sxoi 80 °C. Busuaure
TEeMIIePaTypy, SKa BCTAHOBUTHCS Y IIOCYAWHI MiCJIsi BCTAHOBJEHHS TEIJIOBOI piBHOBaru. IlmToma
rermmoemMHicTh Bogu 4200 »x/kr - °C. BrpaTaMu TemaoTH Ta TEIJIOEMHICTIO IOCYAUHU 3HEXTYUTE.
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BapiaHT 7
3aBpaHHA 3 BUOOpPOM ofHi€el npaBUbLHOI BignoBiAi

Y 3aBmaHHax 1—13 BuOepiTh mMpaBUIbHY, HA Bally TYMKY, BiIIOBiAb Ta mo3Haurte il B GJIaHKY
BinmoBigen Tak: X.

1. YcranoBiTh, Yy AKOMY 3 HaBeJleHMX BUIAAKiB mepesiueHo TiabKu (pisuuni Tima.

A kpamas gorry, M’ A4, TpiM B Beceska, KyJabKa, TyMaH
b irak, yuens, JyHa I' wmicanp, cris, TpakTop

2. VkaxiTh, Ha AKOMY 3 PHUCYHKiB 300paskeHo aTom [eriio.

. . . |
3. Ilpominb cBiTsia I morpamyisiec 3 MOBITPA Ha MMOBEPXHIO | |
CKJa. YKaXiThb, AKUI i3 300pakeHnX IIPOMEHiB BigMIOBi- |
Ia€ MOIAJIBIIIOMY X0y ITPOMEHS ITicJIA MOoro 3aJIOMJIEHHS. [

A b B 4
B 3 r 2

5 4

4. YKaxXiTh IpaBUJIbHE IPOAOBMKEHHA peueHHsa: IlepiogoM piBHOMIpHOIoO pyxy IO KOJy HA3UBAIOTh...

A uac pyxy Tina.
B uac omHOro moBHOI'0 00epTy Tijia IO KOJIY. AlBIBIT
B kingbpKicTh 00epTiB Tijla 3a OZMHUINIO UaACY.

I' wuac, 3a AKuil Tij0 3ailicHIOE IIeBHY KiJIbKicTh 00epTiB.

5. MerajseBa Ta CHMJIIKOHOBA KYJbKU MalOTh ofHAKOBiI Macu. Iliciia 3aHypeHHA KYJIbOK Y BOAY Me-
TaJieBa KyJIbKa TOHE, a CUJIIIKOHOBAa — CILIMBA€E. ¥ KaXKiTh MpaBUJIbHE TBEDPI KEHHAI.

A Ha MeTaJieBY i CUJIIKOHOBY KYJbKHU JiIOTh OJHAKOBiI BHUIIITOBXYBAJbLHI CHJIN
B Ha MeraneBy KyJbKY Ai€ Oijbllla cuja TSXKIHHSA, HidK Ha CHUJIIKOHOBY AlBIBIT
B Ha MeTajieBy KYJbKY Ji€ OiJbIlla BUIITOBXYBaJbHA CHJA, HiK Ha CHUJIiIKOHOBY
I' ©a mMeraneBy KyJIbKY i€ MeHIIa BUIITOBXYBaJIbHA CWJA, Hi)K HAa CUIIKOHOBY

@ﬁ@m Ra) w JI.B. Hemopo:xusa, H.M. Menbimukosa, A.M. ITlerperko

6. IligniMmaroun BaHTaX 3a HOIIOMOTOIO BajKejis, OTPUMAJIKM BUTPAIIl y CUJIi B 3 pasu.
Y yomy mpu 1bOMY mporpajiu?

A 'y pobori b y mBuakocTi B y Bimcrani T y mory:xHOCTI

7. YKaxiTh npaBUIbHE IPOMOBKEHHA peueHHA: [laaBaeHHsa — e Impollec Iepexony PeYoBUHM...

A 3 TBepHoro cTamy B PiIKMIA. B 3 rasomomiOHOro cTaHy B PiAKHIA. A|B|B|T
b 3 pimxoro crany B TBepAuii. I' 3 pigkoro crany B rasomomiOHMIA.

8. YKaxiTh, un moTpiOHO 3a3eMJIATH JIiTaKU, 3aIIPaBJAAI0YN iX HaJbHIM.

A 1oTpi6HO 3aBXKIM1, OCKIJIBKM BHACJJIZOK TepTs 3’ ABJSIOTHCS 3apAgy Ha IaJbHOMY B Oaili
B #He morpi6HO, OCKiNBbKY He 3’ABASIOTHCA 3apsAAV HA MaJbHOMY B Oarri
B 1moTpiOHO TiJIBKM BJITKY, OCKiJIBKM Ha IIPOIlEC eJIeKTPU3allil BILIMBAE TeMIIepaTy-

pa Tin ABIBIT
I' moTpiOHO TiJIBKM B3UMKY, OCKiJIBKIM IIPH OXOJIOIKEHHI Tijia CHUJbHiIIIe
eJIeKTPU3YIOThCA
s("_
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9. VKaiTh HpaBUJIbHE IPOJOBXKEHHS peueHHA: JIKI0 MOB3YHOK peocTaTa, YBIMKHEHOIO B eJIeK-

TPUUYHE KO0JO, 3HAXOAUTHCA IMOCePearnHI 00MOTKHM, HOT0 OIIip HOPiBHIOE...

B TperuHi Big MakcMMaJIbHOTO.
I' mosioBUHI Big MaKCcHMaJIbHOTO.

A MakcumabHOMY.
b wmimimambHOMY.

A/B|B|T

10. CrajeBuii Mar"diT po3aiIuaM Ha YaCTHUHU, SK IIOKA3aHO Ha PUCYHKY. BKaKiTh Maritui moJro-
cHu, AKi yTBOpAThCS Ha KiHiax A Ta B.
. N . . i N ))a B)) s
A kimemnb A — miBHiUHMI ToJIOC, KiHelns B — miBAeHHMI mMoJ0C
b kimens B — miBHiUHUE mosroc, KiHernb A — miBAeHHUI II0JIIOC AlBIBIT
B kimenb A — miBHiUHUII mOJIOC, KiHelns B — IMiBHiIUHMNI IIOJIOC
I' Ha Kimmax A Ta B MarHiTHi moJiocu BigcyTHi
11. Busuaure, Ha AKY IVIMOUHY IOTPiOHO OMYCTUTUCA IIiJ BOAOIO, II[O0 THCK
36impmuBes Ha 40 kIla. I'yerura Bogu 1000 xr/m2, BBaskaiite, mo g = 10 H/xkr.
A|B|B|T
A 4wm B20 M
B 10m 40 m
12. Ta pesucropu 3 omopamu R, = 2 Om i R, = 4 OM yBiMKHEHO B eJleKTPUYHE KOJIO
napaJjeyibHO. IIopiBHANTE MOTYKHICTh €JIEKTPUYHOTO CTPYMY B ITUX PE3UCTOPAX.
A|B|B|T
A P =P, B P, =2P,
B P, =2P, ' P, =4P,
13. Ha pucyHKyYy HaBeJeHO cXeMaTHuHe 300pakeHHs 3aMKHYTOI HaKOPOTKO KO-

TYIIKHA, HABKOJIO AKOI 3HAXOAUTLCS APOTOBUII BUTOK, IPUETHAHUN IO IKepe-
Jla CTPYMYy Ta KJioua. ¥ KaKiTh IIpaBUJbHE TBEPAKEHHA.

A iHIYKII#HUN CTPYM y KOTYIII iCHyBaTHUMe A0 TUX Iip, AOKHW KJIOU Oyne

3aMKHYTUN

B iHZYKOiAHWI CTPYM y KOTYIIIi BUHUKATUME KOPOTKOYACOBO B MOMEHT 3a-
MUKaHHA KJIOYa

B iHgyKOifiHWI CTPYM y KOTYIIIi B3arajii He BUHUKATIME

I' impgyKRmifiumii cTpyM y KOTYIII[I He BUHUKATHUME JIUIIE IIiJ] Yac PO3MHUKaAHHA

KJIroua

3aBgaHHA Ha BignoBigHiCTb

Y 3aBmanHax 14 i 15 migGepiTs BiZmoBigHO 10 KOMKHOIO IYHKTY JiBOI KOJOHKHM OJIWH IIyHKT IIpa-

BOI KOJIOHKHU. ¥ OJIaHKY BilIOBifeil mpaBUJIbHI BiMOBiTHOCTI mMO3HauaiiTe TaK: X.

14. YcraHOBiTH BiATIOBiAHiICTE MiK Ha3BOIO MpOIleCy Ta 3MiHaMu y OyIOBi pedyOBUHU

mporiecy.
IIpouec 3miHu 8 6Y006i pewosuHU
A mnnaBiIeHHS 1 MoJIeKyJau 3 PEUOBUHU, IO 3HAXOAUTHCS Y
B oxonomxeHHsA rasomnoiOHOMY CTaHi, MOTPAJISIOTh YV PIAUHY
B xompgeHcamia 2 TOBEPXHEBUH ITap PEUOBUHU HMOKUIAIOTH HAWIIIBUIIIL
I' wnarpiBamHsa MOJIEKYJI
3 30iJBIIyeThCS CepelHs IIBUIKICTL XaOTHUUHOTO PYXY
MOJIEKYJI
4 3MeHIYETbCA CePeHs MIBUAKICTD XaOTUYHOTO PYXY
MOJIEKYJI
5 pyliHyeThCs KpHUCTAJiUuHa I'PaTKa

26
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15. YcTaHOBiTH BiAIOBigHICTE MidK AAPOM PamioaKTHBHOTO €JeMEHTA Ta HYKJOHHHM UYHKCJIOM AApa,
sAKe yTBOpUJIOCsS O y pe3yJabTaTi MOTJIMHAHHA BKa3aHUM SIPOM ITPOTOHA.

A/B|B|T
Padioaxmusruil enemenm HyxnoHHe wucao 1
234
b zj’iU_ 3 240 3
B “33Bi 4 211 4
r 219Pb 5 214 5

3aBaaHHA Ha NOCAiAOBHICTb

Y zaBmanHax 16 i 17 posramyiiTe TBepaAsKeHHS Y MPABUJIbHIN MOCJIiTOBHOCTI. ¥ OJaHKY Bimmo-
Bijlell IPABUJIBHI MOCJIJOBHOCTI MO3HAYANWTE TaK: X.

16. O0uucCIiTHL OCBiTJIEHICTh TOBEPXHI 3a HaBeJeHNMU 3HAUEHHAMU CBIiTJIOBOTO IIO-
Toky @ Ta miomri ocBiTaoBaHOl moBepxHi S. PosramyiiTe mapu HaBeIeHUX AlBIBIT
3HaveHb @ Ta S y mOpAIKY 30iJbIIIEHHS OCBiTJIEHOCTI.

A @ =200 aMm, S =400 cm?
B & =150 1M, S = 600 cm?
B & =120 1M, S =120 cm?
I' & =400 1M, S = 200 cm?

Q0D [ =t

17. PogsralinyiiTe B MOPAAKY 30i/bIIeHHS IIIJIAX, AKKHA IPOMIILIO TiJIO Ha KOMKHIN 3 iIAHOK rpadika

TJI(;)KHOCTi v(t). - 06 A/B|B|T
I
B [ 5 ~ ;
L 4 - !
T Iy 3 i ! .
9 i I 1 4
1 1
1 —
. il

10203040506070 &> ©

3aBAaHHA BigKkpuTOro TUnNy

@ﬁ@m Ra) w JI.B. Hemopo:xusa, H.M. Menbimukosa, A.M. ITlerperko

Posp’a3annga 3aBmans 18—20 3anuuriTes mo 0JIaHKa Bimmosimeit.

18. Cnoprcmen-maiiBep saHypuBCs mig Boay Ha riaubumy 20 M. BusHauTte THCK, SKUI [i€ Ha HHOTO, SKIIO
aTMocdepHMii Tuck gopisaioe 100 kIla, rycruna Bogu — 1000 xr/m3. Beaaiire, mo g = 10 H/xr.

19. Miguunii nposigauk 3asmosxku 0,8 M i miomero nonepeunoro nepepisy 0,017 mm? yBiMKHEHO B
eJIeKTPUYHEe KO0JI0. BusHauTe CHJIy CTPyMY, IO IIPOXOAUTH Uepes IONepPeuHnil Imepepis mpoBij-
HUKA, AKINO 3a 1 ¢ Ha HboMy Buainsgerbcsa 8 mI»x Temmoru. Ilmromuii omip mizi mopiBHIOE
1,7-1080m * M.

20. 1 mpUroTyBaHHSA Yail0 B YyMOBaX IIOJSPHOI aHTAPKTHUYHOI CTaHINl y IOCYOUHY IIOKJIAJIK
IIIMaTOK Jboay Macoio 1 Kr, temmepartrypa Arxoro —20 °C. KoedimieHT KopucHOI mii rasoBoro
naasbHuKa 40 % . BusHauTe Macy OpuUpOSHOIO rasy, AKMHA HeOOXiJHO CIIaIWTH, I[00 OTPUMATHI
Boxmy, Temmeparypa skoi 100 °C. ITuroma remnora 3ropaHHs rasy 45 MJK/Kr, muTOMa TeILIo-
emuicts Bogu 4200 Ix/kr - °C, apoxmy 2100 I»x/kr - °C, muToMa TemjaoTa IJIABJIEHHSA JILOIY
330 x]l:x/Kr.




BapiaHT 8
3aBpaHHA 3 BUOOPOM OfHI€l NpaBUNbLHOI BigNoBiAi

Y zaBmanHax 1—13 BuOGepiTh HpaBUJIBHY, HA Bally TYMKY, BiIIOBiZh Ta mo3HauTe ii B OJaHKY
BigmoBimen Tak: X.

1. YcraHOBiTH, ¥ AKOMY 3 HaBeIeHUX BUMNAMKIB IepesiueHo TiIbKU IPUKJIALU IIOHATTA «PEUOBUHA».

A wmen, pTyTh, JIOXKKA
B cBiTso0, KuceHb, Boga

. A|B|B|T
B wmigp, BogeHb, HadTa
I' amominiii, nepeBo, eJIEKTPOH

2. YKaxiTh, Ha AKOMY 3 PUCYHKiB 300pakeHo arom Iimporeny.

3. IIpomiHb cBiTsIa mOTpamifge 3 MOBITPS HA IMOBEPXHIO CKJIAHOI MJIACTUHU. YKaKiTh, HA AKOMY
PUCYHKY TIPaBUJIbHO 300pasKeHo KyTU HafiHHs, BiIOMBAHHA Ta 3aJOMJEHHS CBiTJIA.

“a B

olp Bl a

o
' 2 J %\/Y Y
A B Y B T

4. YraxXiTh Ha3By (hisuMUHOI BeIMUNHU, IKA BU3HAUAE MaKCUMAaJbHe 3MIiIlleHHS Tijia BiJ IIOJIOMKEH-
HS piBHOBarwm.

@ﬁ@m [3@ m JI.B. Hemoposxusa, H.M. Meubiukosa, A.M. IleTperko

A mepion xoJauBaHL
b asa KOoJIMBaHb

(basa A[B[B[T
B ammuriTyza KosuBaHb
I' uacToTa KoJIMBaHL

5. YKRaKiTh IpaBUIbHE TMPOMOBKEHHA peueHHsa: THUCK BaHTAKy Ha IiAJIOTy 3aJ€KUTh...

A suime Bifg mMacu BaHTaXKYy.

B nwume Bixm 06’emMy BaHTaXKy.
. . A|/B|B|T

B Bijg mMacu Ta ILIOINi OMOPW BAHTAMKY.
I' Jumre Bim mioIli omopm BaHTaXKY.

6. YKaxiTs, XxubHe 3HaueHHA Koe(illieHTa KopuCHOI Aii MexaHizMy. A/ BB|T
A 10% B 50 % B 80 % I 120 %

7. VKaKiTh TpaHCIOPTHUII 3aci0, y SKOMY BUKOPHCTOBYIOTh TeILIOBUI ABUTYH. A/BB|T
A TpamBaii B morar merpo B TpakTop I' Besocunep
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8. YKaxiTh nmpaBuibHEe BU3HAUEHHS TOYKOBOI'O 3apsALy.

A rTino, posmipaMu AKOTO HEXTYIOTH
b sapamxene Tijio, po3MipaMm AKOr0 MOYKHA 3HEXTYBaTH B JaHUX YMOBaXxX ABIBIT
B wmimimanbHU# 3apdAm, 110 icHye B IPUPOIi
I' sapamxene Tijio Maaux PoO3MipiB

. iTh, AK 3MiHUTHCS CHJIA CTPYMY B KOJIi, mixg’egHaTH BOJBTMETP IIOCJIIIOBHO OO JIAMIIU.
9. Vramxi K 3Mi CsI CHJIa C KOJIi, AKIO Hix’ emHa o) e OCJILZOBHO [0 JIa

A 36igbimmTheA
b 3meHmurscsa ABIBIT
B cmouaTKy 3MEHIIUTLCHA, MOTIM 301JBIIUTHCSA
I' cmouaTKy 36iJBIIUTHCA, IIOTIM 3MEHIITUTHCS

10. YKaxiTh npaBuJIbHE IPONOBKeHHA peueHHA: Cuia MarHiTHol B3aeMomii 3aJIeXKUTh Bif...

A 3HaueHHS CHUJIM CTPYMY B HPOBIJHMKAX, IKi B3a€MOIiIOTh.

b Biacrani mik mpoBimHWKaMU, AKiI B3AEMOAiIOThH, Ta 3HAYEHHS CHUJIU CTPYMY B HUX.

B 3HaueHHdA cuiu CTPYMY B IPOBiTHMKAX, BiflcTaHiI MiK MpOBiZHUKaAMU Ta ABIBIT
JOBXKUHU YACTUHU HPOBITHUKIB, IO 3HAXOAATHLCA B MATrHiTHOMY IIOJIi.

I' 3HaYeHHs HEPYXOMUX €JEeKTPUUYHUX 3apPALiB Ta BiAcTaHi MiK HUMH.

11. 3a gomomoroo pyxomoro 0Joka, Bara sikoro 20 H, migaimaroTh Bifpo i3 memen-
ToM, nmpukjagamun cuay 210 H go BiabHOro KiHIIA MOTy3Ku. BusHauTe mMacy
Bizpa, sike migmimaooTs. A/BB T

A 1&kr B 21 kr B 40 kr T 400 kr

12. YraxiTh, K 3MiHUTHCA Maca PEYOBWHMU, ITI0 BUIIIAETHCA Ha €JIEKTPOIi, AKIIO0 CHUJIY CTPYyMY,
110 IIPOXOIUTH Uepe3 eJJeKTPOJIIT, 30iIbIITUTI B 3 pasu, a yac eJeKTPOoJIidy 3MeHIITUTH B 6 pasis.

@ﬁ@m Ra) w JI.B. Hemopo:xusa, H.M. Menbimukosa, A.M. ITlerperko

A 3menmuthca y 18 pasis B 36inbmuThea y 2 pasu ABBIT
B 36imbmuThesa y 18 pasiB I' smeHIIUTHCA ¥ 2 pasu
13. IIpamoxkyTHa pamka ABCD BuUCHUTH MiK moJsifocaMu MarHiTy. Ilo pamiii IpoxXoauTh eleKTpud-
HUU CTPYM, HAIIPSAM SKOTO BKasaHO Ha PUCYHKY. Y KayKiTh XapaKTep PyXy paMKU B MarHiTHOMY
moJti. -
A moBepTraeTbCcA 3a TOZWUHHUKOBOIO CTPiJIKOIO B : C
B mnoBepTaeThcs MPOTM TOAMHHUKOBOI CTPiIKM -] I
A/B|B|T
B He pyxaeTnhesa N ' S
I' pyxaerbcsa IMOCTYIIAJIBHO !
A ' D

3aBaaHHA Ha BignoBigHIiCTb

Y zaBnanHax 14 i 15 migGepiTh BiAMOBiTHO M0 KOKHOTO MYHKTY JiBOI KOJTOHKH OTUH IIYHKT TIpa-
BOI KOJIOHKHU. ¥ OJIaHKY BiaIOBizell mpaBUJIBbHI BiNOBiTHOCTI MO3HaUaiiTe TaK: X.

14. YcTaHOBiTH BiAIIOBigHICTE Mi2K HA3BOIO IIPOIIECY TA BKA3aHUMHU (Pi3UUHMMU ABUIIAMMU.

ITpouec PDisuune aeuuie AlBIBIT
A BuUmapoByBaHHS 1 HaBecHi 3 OypyJIBOK Ha Jaxy Kalla€ BoJa 1
B kpwucrasisaria 2 BHUcCHXa€e MOKpa OinmsHa 2
B xkoHpeHcaria 3 Ha riJKax JepeB BESUMKY YTBOPIOETHCA iHiii
I' nnaBiaenus 4 mmig yac rpo3u BUHUKAE OJIMCKABKAa 3
5 XO0JIOMHOTO PAHKY HAJ PiUKOI0 YTBOPIOETHCA 4
TyMaH 5
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15. YcraHoBiTH BiAIOBigHICTE MidK AIPOM PagiOaAKTHBHOIO eJeMEHTAa Ta HPOTOHHUM UYHCJIOM SAApa,
AKe YTBOPHMJIOCS O y pe3yabTaTi MOTJIMHAHHA BKa3aHUM SOAPOM O-UYaCTUHKU.

A|B[B[T
PadioaxmusHnuil enemenm ITpomonne wucso ymeopernozo adpa 1
A *%Ra 1 93
2 90 2
B U 3 92 3
B #3%Th 4 94 4
I 29Pa 5 88 5

3aBaaHHA Ha NocNifoBHICTb

Y zaBmanHax 16 i 17 posramyiiTe TBepAKeHHS Y MPaBUJIbHIH MOCHITOBHOCTI. ¥ GJaHKY Bimmo-
Bifeil MpaBUJIBHI IOCIiTOBHOCTI ITO3HAUYANTEe TaK: X.

16. OGuucCIiTh OCBiT/IEHICTHL IMOBEPXHI 3a HaBeAeHMMHN 3HAUEHHSIMHN CHJIM CBiTJIa
mxepesa (I) ta Bigcrami Bix mkepesa cBiTsia mo moBepxHi (R). PosramryiiTe AlBIBIT
napu HaBeAeHUX 3HaueHb I Ta R y mopaaxky 30iabIeHHs ocBiTiieHocTi. BBa-
JKaiTe, 110 MOBEPXHS PO3TAIIIOBAHA MEPHEHANKYJIAPHO A0 HAIPAMY IIOIIIUPEH-
Hs CBiTJIA Bil TOUKOBOIO JsKepesia B UMCTOMY ITOBIiTPi.

A I=500kg, R=5m™ BI=400kn, R=4 ™
B I=40kn, R=2 ™ I'’=50xg, R=1m™

17. 3a HaBemeHMMU 3HAUEHHAMM KiJbKOCTi KosmBaHb Tijma (N) Ta uacy (), 3a
AKWH BOHU OyJu 3mificHEHi, 00UMCJIiTh IepioJ KOJMBAHBL Tija Ta posTallyiiTe AlBIBIT
o

JI.B. Hemoposxusa, H.M. Meubiukosa, A.M. IleTperko
0[N [ =t

MoT0 B MMOPAIKY 30iJIbITIEHHA.

N = 50 xonuBaub, t = 10 ¢
N = 40 xoauBaub, t =4 ¢
N =150 xkonuBaHb, t = 1 XB
N = 240 KosuBaHb, t = 2 XB

[ NINVURE VRN

-

3aBpgaHHA BigKPUTOro TUNy
Po3p’a3anna 3aBmans 18—20 3anumriTes no O0JaHKA Bigmosimeii.

18. [Jo mpy:KuHMU, BEPXHilM KiHelb AKOI JKOPCTKO 3aKpimieHui, migBicumm tarapemns macoio 200 r.
YHacIigoK IbOTo IMPYy:KMHA BUIOB:KUJAcA Ha 4 cM. BusHauTe, AKUM CTaHe BUAOBMKEHHS ITiel
OPYsKUHY, AKII0 A0 Hel migBicuTHu e oguH Tarapeib Macoio 300 r.

19. B enexrposiTuuniii BanHi 3a 10 xB Buainumgocsa 0,33 r migi. Onip posumHy MiZHOTO KyIOpOCY
cTaHOBUTH 3,6 OmM. BuaHauTe MOTYXKHICTH CTPYMYy, SIKUH HTPOXOAUTH Uepe3 pPo3uuH. EjeKTpo-
ximiuHuii ekBiBaseHnT migi mopisuioe 0,33 mr/Ki.

20. BusHauTe [0OBXUHY HiKeJIiHOBOI JPOTHHHU ILIOLIEI0 IollepeuHoro mepepisy 0,84 mm?2, 3 sxoi

MOKHa BUTOTOBUTHU HarpiBau ma 220 B, mo6 3a momomororm Hboro Harpitu 3 o Bomu Bim 20 °C

mo kuminua 3a 10 xB. KoedinienT Kopucuoi aii marpiBaua mopisaioe 80 % . IIuromwuii omip Hi-

keniny 0,42 Om - mm2/Mm. IIuToma TemmoemuicTs Bogu 4200 Ix/kr - °C.




BapiaHT 9
3aBpaHHA 3 BUOOpPOM ofHi€el npaBUbLHOI BignoBiAi

Y 3aBmaHHax 1—13 BuOepiTh mMpaBUIbHY, HA Bally TYMKY, BiIIOBiAb Ta mo3Haurte il B GJIaHKY
BinmoBigen Tak: X.

1. YcraHoBiTh, Y AKOMY 3 HaBeJIeHWX BUIAJKiB mepesiueHo TiibKU QisuuHi aBuIia.

A rpim, 6aMCKaBKa, TEIJIO B KosnuBaHHS, 3BYK, TOQUHHUK
b moasapue caiiBo, JyHa, Jin I' mocTpin, BiTep, cHiroman

2. YKaxiTh, Ha AKOMY 3 PHUCYHKiB 300pakeuo ion Ieriro.

3. YKaKiTh mpaBUJIbHE TIPOJOBKEeHHs peueHHA: COHSAUHE Ta MicsSUYHe 3aTeMHEHHS JOBOAATH CIpa-
BeIJIUBiCTh...

A 3zakony BimOuBaHHA CBiTJA.
b 3axoHy IpAMOJIIHIHOTO MOINUPEHHS CBiTJAa. ABIBIT
B 3akoHy 3aJOMJIEHHS CBiTJa.

I' obGepHeHOCTi CBiTJIOBOTO TpOMeEHA.

4. YKaXiTh IpaBUJIbHE TTPOJOBKEHHA peueHHA: [oBKMHA XBUJIi JOPiBHIOE...

A MaxkcuMaJbHOMY BiIXMJIEHHIO TOUOK CepeoBUIINA Bi/l MOJIOKEeHHS piBHOBaru.
b Bigcrani Mik gBOMa TOUKAMM XBILIi. A
B BsBigcrani Misk gBOMa HaNOJMMKUYMMU IPeOHAMU UM 3alIaJMHAMM XBIJII.
I' sBiacrani, 110 TPOXOAUTH XBUJIA 34 IIEBHUI dac.

5. JIBi KyJbKM, PyXalOUYKUCh HA3yCTPiU OAHA ONHIH 3 OJHAKOBUMU HMIBUIKOCTAMU, HiCJIS 3iTKHEHHS
3YIVWHWJINCH. ¥ KAXKiTh IPaBUJIbHE TBEPAKEHHA.

A/B|B|T

A KyJbKH MaOTh OJAHAKOBI 00’ eMu B KyJbKU BUTOTOBJIEHI 3 OfHi€l peuOBMHU
b KyJbKM MalOTh OJHAKOBiI Macu I' macu KyJabOK OysKe BiIpisHAOThHCA

@ﬁ@m Ra) w JI.B. Hemopo:xusa, H.M. Menbimukosa, A.M. ITlerperko

6. Ilig uac pyxy IIO TOPHU3OHTAJBHIiN HOPO3i MOTOIMKJICT 30iJLIINB CBOIO IIBUAKICTH. YKAMKITH
HpaBUJIbHE TBEPIAKEeHHSI.

A TmoreHIianbHA €HEPTisd MOTOIIMKJicTa 30iJbIINIACH
B kiHeTnuHa eHeprisg MOTOIIMKJicTa 30iJbIIKIACD
B moreHmiasbHa eHepria MOTOIIMKJIiCTA 3MEHIITNJIACh
I' kiHeTMuyHa eHepris MOTOIMKJicTa He 3MiHMJIACh

7. YKaKiTh BeIMUNHY, 3SHAUEHHS SKOI JUIIAETHCA CTAJIUM IIiJl Yac IPOIeCcy IIJIaBJIeHHS PeYOBUHHU.
A|/B|B|T

A Temmeparypa B BHyTpimIHA eHeprisa
B rycruma I' 06’em

8. YkaXiTh mpaBUIbHE TPOMOBMKEHHS PEUeHHsA: YHACTIIOK eJeKTpusarii Tiso Moke HabyTu 3a-
pAny KpaTHOTO...

A/B|B|T

A 1/2 zapsany eirexTpona. B 1,5 sapany eixexTpoHA.
B 1/3 zapsnay erexkTpoHa. I' mogBoeHOMY 3apsAny eJeKTPOHA.
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9. YxaxXiTh mpuyiam, SKUM BUMipIOIOTh POOOTY €JIEKTPUYHOTO CTPYMY B IMOGYTi.

A raagbpBamomeTp B ammepmeTp
b roguHHUK T miyniabHUK

10. Busuaure, 1110 Big0OyBaTHMETLCA 3 MPOBIAHMKOM, PO3MIIIEHMM Mi IIOJIOCAMH MArCHIiTy, Iif
Yac NPOXOIKEHHS II0 IPOBITHUKY €JeKTPUYHOTO CTPyMy, HANPAM SKOTO IIOKasaHOo Ha PHU-

CYHKY.
A TOpOBiZHUK pyXaTHUMeThCS y MarHiT
B UOpoBigHWK BUIITOBXYBATUMETHLCS 3 MAarHiTy S ABIBIT
B 1mpoBigHUK Oyae HEPYXOMUM 9
I’ npoBigzHuK Oyae pyxaTucs Bropy 4

N

11. Tino, AKe miIaBae Ha MOBepxHi racy, sumToBxye 120 cm® racy. Buszaure 06’eM
BOJY, AKUIl BUINITOBXYBATHMe Iie Tijo, miasatoun. I'yeruua Bogu 1000 kr/m®, racy
800 xr/m3.
A 48 eM® B 100 cm® A|BIBIT
B 96 cm® ' 120 cm3

12. V mpormeci enexTposisy 3 BogsiHOro posuuny xjopupy sainisa (FeCl;) suginuiaoca 560 mr sa-
Jgisa. Axuit sapsan IPOMIIIOB uepes eJEeKTPONiTUYHY BaHHY? BBakaiiTe, IO eIeKTPOXiMiuHMI
exBiBaseHT 0,2 mr/Ki.

A 28 Rn B 2800 Kx
B 280 Kxn I' 28 000 Kxn

A/B|B|T

13. BubGepiTh cmoci6 3mMiHu HanpAMYy o0epTaHHS PaMKHU 3i CTPYMOM Ha IPOTUJIEKHUMA.

TOMIiHATHU MiCIAMU IIOJIOCU MaTrHITY
IOMiHATU MiCIIAMU KiJbILSA
30iJBINTUTH CUJIY CTPYMY B pamiri
3aMiHUTH JTaHy paMKy Ha PaMKy
MEHIIIUX PO3MipiB

-

@ﬁ@m [3@ m JI.B. Hemoposxusa, H.M. Meubiukosa, A.M. IleTperko

3aBoaHHA Ha BignoBigHiCTb

Y 3aBmanHax 14 i 15 migGepiTs BiZmoBigHO 10 KOMKHOIO IMIYHKTY JiBOI KOJOHKHM OJWH IIyHKT IIpa-
BOI KOJIOHKH. ¥ OJaHKY BiamoBimeil mpaBMIIbHI BigmoBimHOCTI mo3HauaiiTe TaKk: X.

14. YcraHOBiTEH BiAIOBiAHICTE MijK HA3BOIO IPOIECY Ta BKasaHUMU (PiSUUHNMHU ABUIAMIU.

IIpouec Asuue
A Koupgemcarisa 1 micaa rposu iHOAlI BMHUKAaE paigyra
b nnaBiaenHs 2 HaBecHi TOBIIMHA JHOAY Ha Piulli 3MEHITYEThCA A|/B|B|T
B xkpwucrarmisamia 3 YIITKY IicJs oIy Kadioiki Ha acasbTi MIBUIKO
I’ BunapoByBaHHSA 3HUKAIOTh

4 y MOpPO3Hi AHI HA BIKOHHOMY CKJIi YTBOPIOIOTHCS

KpacuBi Bi3epyHKU
5 y JI0guHU, KA 3 MOPO3Y 3aiIIia B TEITy KiMHATY,

QU I [0 | =

3am0TiBaIOTh OKYJISAPU
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15.

YceTaHOBITE BiIIOBiAHICTE MidK PagiOaKTUBHUM €JI€MEHTOM IIicJId IOTJIMHAHHS HUM O-UYaCTHUHKU
Ta HYKJOHHUM YKCJIOM AIpPa, IO YTBOPUJIOCH.

A/B|B|T
Padioaxmuenuil enemenm HyxnoHHe wucao 1
A %H 1 102 5
B e 2 59
20 36 3
B j5Mo 4 103 4
r 9%Tc 5 99 5

3aBgaHHA Ha NOCNiAOBHICTbL

Y zaBmanHax 16 i 17 posramyiiTe TBepI:KeHHS Yy MPABUJIbHIN IOCIIZTOBHOCTI. ¥ 0JaHKY Bimmo-
Bimeil MpaBUJIBbHI MOCTiTOBHOCTI MO3HAUYANTe TAK: X.

16.

17.

PoaramryiiTe mapu HaBeAeHUX 3HAUeHb d Ta [ y mMOpAAKY 30iabiIeHHS GOKYyCHOL
Bimcrani 3bupanbHOi Jinsu (d — BigcTaHb Big mpeamera OO0 MJIOIHMHN TOHKOI AlBIBIT
Jinsu, f — BifcTaHb BiJ IJIOIIMHY JIIH3M 4O 300paKeHHs IIPeIMeTa).

A d=0,5m,f=0,bm
B d=2wm,f=0,bmM
B d=2wm,f=2mMm

' d=1m,f=1mMm

-~ Q0D | =t

3a HaBeJeHMMH 3HAUYeHHAMH’ KiJbKOCTi KoaumBaHb Tina (N) ta uacy (t), 3a
AKWHN BOHU OyJM 3AilicHEeHi, O0UMCJIIThL YaCTOTYy KOJMBAHD Tijia Ta PO3TAIIyHiTe AlBIBIT
ii B mopAAKy 30iJbIIIeHHS.

N =120 xonuBaub, t = 20 ¢
N = 80 xosuBaub, t = 8 ¢
N = 600 xonmuBaub, t = 2 XB
N = 480 xonuBaHb, t = 4 XB

0D [ =t

=W

3aBpaHHA BigKpUTOro Tuny

Posp’a3anna 3apamanp 18—20 3anuniite g0 0JaHKa Bigmosineii.

18.

19.

20.

B U-nogi6Hi#t TpyO6Ii MicTutrhbess pTyTh. ¥ JiBy ii wactmay HammBamTb 20 cMm Boxu. BusHaurte
BHCOTY CTOBITYMKA racy, IIf0 Ma€ 3HAXOAUTHCA y IpaBiil yacTuHi, m00 piBeHb PTYTi B 000X Uac-
TUHAX TPYOKM JUIINBCA IMoYaTKOBUM. I'yermHa Bogu 1000 xr/m3, racy — 800 xr/m3.

Ierans 3 mioleio HoBepxHi 45 cM? HeOOXiJHO HOKPUTH IIApoM HiKesaro 3aBTOBIIKK 0,3 MM.
IIpu oMy cuja CTPyMy B eJIEKTPOJiTHUHiNI BaHHI cTaHOBUTH 8,9 A. Busmaure uac, BUTpa-
yeHHUil Ha IOKPUTTA AeTalti 3a gaHux yMoB. I'yecruna mikemio 8900 xr/m3. Emexrtpoximiunmii
exkBiBaJsieHT HiKeJsto popiBHIOE 0,3 mr/Ki. BignoBigb monmaiiTe B ceKyHAax.

EnexTpuuHuii yailHuK BBiMKHeHO B Mepe:xky 220 B, cuia ctpymy B #toro oomoriii 12 A, xoeditri-
€HT KopucHOi mii uaiinuka 80 % . BusHaure macy Bomu, AKy Mo:kHa HarpitTu Bix 0 °C 1o KumiHHS
3a paxXyHOK eHeprii, omep:kanoi mporsarom 10 XB y 1boMy YaliHMKY. BisMiTh mo yBaru, Imo mmin
yac 3akunanusa Boau 1 % ii macu neperBopuBcs y napy. Ilutoma remmoemuicts 4200 [k /kr « °C,
MMHUTOMA TEIJI0OTAa HapoyTBOPeHHA Boau 2 MK /KT.
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BapiaHT 10

3aBpaHHA 3 BUOOPOM OfHI€l NpaBUNbLHOI BigNoBiAi

Y zaBmanHax 1—13 BuOGepiTh HpaBUJIBHY, HA Bally TYMKY, BiIIOBiZh Ta mo3HauTe ii B OJaHKY
BigmoBimen Tak: X.

1. YKaxiTh MpaBUJbHUH CIIOCi0 BU3HAUEHHSA I[IHU MOAIJIKY IITKAJIU TPUIALY.

A
b

MOMiMUTY HAHOIABINTY PPy Ha KiTbKiCTh IOIiIOK
BuOpaTu OBi cycimgHi mosHauKwu, Bifg OiibIIOI BiAHATH MEHINY i pes3yJbTaT IIOIi-

JUTHU Ha KiJIBbKiCTh IIOJIJIOK

BuOpaTu ABi cycigHi ommppoBaHi Mo3HAYKM, Bif OiJBIIIOr0 3HAUEHHS BigHATH

MEeHIIe i pe3yJabTaT MOMIJUTH Ha KiJbKiCTh HMOMiJIOK MiK HUMU ABIBIT
BUOpaTHu ABi cycimHi onudpoBaHi mo3HAUKM, Bif OiJbIIIOr0 3HAUEHHSA
BiIHATU MeHINE i pe3yabTaT IOMIJINUTH Ha KiJBbKiCTh MOMiJIOK HA BCiil mMIKaJi

YKaxiTh, Ha AKOMY 3 PHUCYHKiB 300pakeHo iioH I'igzporeny.

IlBa TOUKOBUX [pKepesa cBiTia S; Ta S, OCBITIIOIOTH KyJI0. YKaXKiTh, Ha AKil AiIAHI eKpaHa
MN 3HaxXOomMTUMETHCA TiHBb Big KyJIi.

A
b
B
r

A

M

I

1T S, /

LI A[B[B[T
11

11 S, }

111
N
YEKaxiTh, AKUI 3 HAaBeJeHUX Aiala30HiB 4acTOT KOJUBAHb HAJEKUTDH H0 aKYCTUUYHOTO AiallasdoHy.
meriie 20 T'rg B Big 20 T'r o 20 000 TI'ig A|/B|B|T
Bim 10 I't mo 200 I'g T monanm 20 xI'g

b

YramiTs ABUIle, AKe BUHUKAE 3aBAAKHU il CUJIN IIPYIKHOCTI.

A
b
B
r

M’SAY MiCKOYMB MicJsd yAapy 00 3eMJIo
migHiMaeThCcA BOJA B OKEaHi MiCJisl IPUILIUBY ABIBIT
€JIeKTPOH MPUTATAETHCS [0 Agpa aToMa
aBTOMOOLJIBL pyIlIae 3 MicIisd

JIbomana OypyJabKa sipBaJiacd 3 Aaxy i BiJbHO magae BHU3. IK 3MiHOIOTLCA ii KimeTnuHa i 1mo-
TeHIliaJabHa eHeprii?

A
b
B
r

YKaxiTh arperaTHU# cTaH, Yy AKOMY TEIJIONIPOBiAHICTh PEeUYOBMHU HaMKpalla. A/BB|T

A pigkuii B rasomomibumii B TBepauit I' Bakyym

KiHeTHYHA 3MEHIIYETHCS, MOTEHIliaJdbHA 30iJbIITyEeThCA
KiHeTnuHa 30iJIBINYETHCA, MOTEHITiaIbHA 3MEHITYEThCS AlBIBIT
0o0uaBi eHeprii He 3MiHIOIOTHCS
00uaBi eHeprii 30iJbITyIOTHCA
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8. YKaxiTh, AK 3MIiHHUTHCA CHJIa B3a€EMOLIl MijK JBOMA TOUKOBUMMU 3apagaMiU, SIKIO BiACTaHbL MixK
HUMU 30iabmuTy B 6 pasis.

. . A/B|B|T
A s3meHmuThLCA B 6 pasiB B smeniuTsea B 36 pasis
B 36igbmiuThesa B 6 pasis I’ 36inbmuThea B 36 pasis
9. YKaxXiTh, siKe 3 HaBeJeHUX TBEP/KEeHb € IPaBUJIbHUM.

A moryKHiCTB JJaMIN He 3aJIeKUTh Big mif’emmanol mo Hel mampyru
b moTy:XHicTh JaMIu He 3aJI€KUTHh Bifl CUJIN CTPYMY B KOJi
B moryxxHicTh JamMOu IpUW NEBHIN Hanpysi 30iabIIYETHCA 3 HMiBUMIEHHAM

TeMIlepaTypu i1 BOJIOCUHU AlBIBIT
I' moryxHicTh JaMOu 3aJIe}KUTH BijJi HAIPYTW Ta CUJIM CTPYMY, IO Yyepes Heil

TPOXOJUTH

10. YVKaxiTh, AKMM YMHOM MOXKHA 3MIiHUTH CHUJY Ail eJeKTPOMAarHiTy.

A 3MiHUTE cHJy CTPYMY B KOTYIIIi
B 3MiHMTM HanpAM CTPyMy B KOTYIIIi AlBIBIT
B BBecTu BcepeAuMHY KOTYIIKHU IepeB’ AHUU ITUJIiIHID
I' 3mMiHMUTE PO3Mip KOTYIIKU

11. Ha tino mie cuma 80 H, mampsmieHa BepTUKaJIbLHO Bropy, Ta cuua 50 H, HanpamiaeHa BepTu-
KaJIbHO BHM3. YKaKiTh 3HAUEHHS Ta HAIPAM PiBHOMIAHOI ITUX CHJI. AlBBIT

A 30 H, yropy b 120 H, yropy B 120 H, yHus T 30 H, yuus

12. 3a aKuil yac Ha KATOMAi eJIeKTPOJIiTUUYHOI BaHHM BUALINUTHECI D0 I XpoMy, AKIIIO
€JIEKTPOJIi3 IIPOXOAUTE 3a cuau cTpymy 25 A? EnexTpoximiunuii eKkBiBajJeHT Xpo-
My mopisaioe 0,2 mr/Ki. ABB|T

A 10c B 102 ¢ B 10 ¢ I 103c

13. YkaKiTh mpaBuJbHEe HPOJOBKEHHS peueHHA: IHAYKIINHUN CTPpyM BUHUKAE B OyAb-AKOMY 3a-
MKHYTOMY IIPOBiTHOMY KOHTYPi, SKIIO...

KOHTYpP IepebyBae B OJHOPIAHOMY MArHiTHOMY IIOJIi.
KOHTYP PYXA€THCA MOCTYIAJIBHO B OSJHOPIAHOMY MATHiTHOMY IIOJIi. ABIBIT
3HAXOAUTLCA Y 3MiHHOMY MAarHiTHOMY HOJIi.
KOHTYP 3HAXOAUTHCA y CTAHi CIIOKOIO.

=W
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3aBaaHHA Ha BignoBigHICTb

Y saBmauHax 14 i 15 migGepiTs BiZmoBigHO 10 KOMKHOIr0 IMYHKTY JiBOI KOJOHKM OJWH IIyHKT Ipa-
BOI KOJIOHKHU. ¥ OJIaHKY BiIIOBizell mpaBUJIBbHI BiMOBiTHOCTI MO3HaUaiiTe TaK: X.

14. YcraHOBiTH BimmoBimHiCTL MiK HA3BOIO IpOIlecy Ta XapaKTepoM 3MiHM BHYTPIilTHBOI eHeprii

PEeYOBUHU.
ITpoyec 3mina 6RYmMpIiWLHbLOL enepeii
A xougemcarisa 1 BHyTpimIHA eHepris 30iabITyeThcA IpU 30iJIbIIeHHL
B oxonomxenas TeMIIepaTypu
B BumapoByBaHHA 2 BHYTPIIIHA €HEPris Ta TeMIiepaTypa He 3MiHIOIOTHCS A|B|B|T
I' mnarpiBanHa 3 BHYTDilIHA eHEPTiA 3MEHINYeThCA IIPU HE3MiHHIN 1
TeMIepaTypi 2
4 BHYTPIIIHS eHepTrisd 3MEHIIYEThCA TPU 3HUIKEHHI 3
TeMIlepaTypu
5 BHYTPIIIHSA eHeprid 30iIbIIYEThHCI IPU He3MiHHil 4
TeMIepaTypi 5
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15. YcTaHOBITH BigmoBimHiCTE MiXK AApPOM pamioaKTUBHOTO eJeMeHTa Ta KiJIbKicTio HEHTPOHIB y
anpi, Axe yrBOopumiiocd 0 y pe3yJbTaTi IOTVIMHAHHA BKA3aHUM ALPOM HEUTPOHA.

Padioakxmusrnuil enemenm Kinvkicms HellmpoHie 6 ymeopernomy s0pi 1 AlBIB T
A BV 1 26 >
B 3Fe 2 58 3
gg 3 30
B 3Mo 4 57 4
r 100Tc 5 23 5

3aBaaHHA Ha NocnNifoBHICTb

Y zaBmanHax 16 i 17 posramyiiTe TBepAKeHHS Y MPaBUJIbHIH MOCHITOBHOCTI. ¥ GJaHKY Bimmo-
Bifeil MpaBUJIBHI IOCIiTOBHOCTI ITO3HAUYANTEe TaK: X.

16. PosrarmyiiTe mapu HaBeJeHUX 3HAUeHb d Ta f yV HOPAAKY 30iJbIITeHHS ONTUYHOL
cuau 30upanbHOl JiH3u (d — BifcTaHb Bim mpeaMeTra [0 IJIOIUMHU TOHKOL JIiH- AlBIBIT
3u, [ — BiAcTaHb BiJ IJIOIIMHU JIiH3U I0 300parkeHHA IIpeaIMeTa).

A d=0,5m f=0,bm
B d=2wm,f=0,bm
B d=2wm,f=2mM

' d=1m,f=1m

17. 3a HaBegeHUMH 3HAYEHHAMHU YacTOTU (V) Ta HOBKUHU (A) 3BYKOBOI XBUJIi O0OUUCIIITH ITBUAKICTD
3BYKY B CEPEJIOBHUIIlI Ta posTallyiiTe ii B MOpPAAKY 30iJIbIIIeHHS. AlBIBIT
o

JI.B. Hemoposxusa, H.M. Meubiukosa, A.M. IleTperko

DD =

v=560Tm, A=3m™m
v=1,5xkIm, A =40 cm
v =5kl A = 100 Mmm
v=85T1, A =40 oM
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[ NINVURE VRN

3aBpaHHSA BigKpUTOro Tuny
Po3p’azanna 3asmans 18—20 3anumrites go 0JaHKaA Bigmosimeii.

18. MeraneBa geranb BaKuUTh y moBiTpi 25 H, a y Boai — 21 H. BusuauTe rycTUHY PeUOBUHH, 3 IKOI
BUTOTOBJIEHO eTa/b, HEXTYIOUM BUIITOBXYBAJIbHOIO CIJIOI0 B oBiTpi. I'yerura Bogu 1000 kr/m3,
BBaskaiire, mo g = 10 H/kr.

19. JIBuryu jgijpra kuButhbca Big mepe:xi 220 B, itoro KKl cramoButh 50 %. AKy cuay ctpymy
CIIOYKMBA€E ABUTYH Ji(pTa 3a YyMOBHU piBHOMipHOTrOo mifgitomy Kabinm maco 440 Kr 3i mBuaKicTio
2 m/c? Bpaxaiite, mo g = 10 m/c2.

20. PiukoBuii kaTep po3BuBae moTy:kHicTh 2000 KBT, mpy 11bOMYy PYXa€eThCA 31 MIBUAKICTIO 72 KM/TO/I.
Koepimient xopucuoi aii xsuryna karepa 25 % . Busnaure macy majJbHOTO, SKe KaTep BUTpadyae
Ha KOKHUU KiJIoMeTp ILIAXY, AKII0 MAUTOMAa TeIIoTa 3ropAHHsA naabHoro 40 Mk /Kr.




