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BkasiBku:

BiamoBias HE MOXKE MICTATH OUIbIIE 6 CHMBOJIIB.

s 3aBaane 1-5, 7-25 3anumiiTh y AyKKax (.....) Homep (yci HOMEpH y MOPSAIKY 3pOCTaHHS
0e3 po3AUIOBHX 3HAKIB) MPAaBHIBHOI (MPAaBMIIBHUX) 1 HAaHOUIBII MOBHOI (OBHUX), 3 Bamoi Toukn
30py, BiANoOBiAil (Bianosiaeii). banu 3a HenmoBHI BiAMOBI/II HE HAPAXOBYIOTHCSI.

Jlnist 3aBAaHHs 6 BCTAHOBITH BIAMIOBIIHICTH MK HOMEPaMU 3allUTaHb Ta HOMEPaMHU BapiaHTIB
BiMOBiAeH. BinnmoBiaAb 3anuIIiTh y qy’KKax (.....) Y BUIJISIII OCTIJOBHOCTI 4ncen 0e3 po3AuTOBUX
3HaKiB (Hampukiax, 25134 st 3aBmaHHA 3 T SAThMa BapiaHTaMHU BIANOBiNeH). BimmoBiab
3apaxoBYETHCS TUTBKU TOJIi, KOJIU MPABUIIBHO MPOHYMEPOBAHO BC1 €IEMEHTH MOCITIIOBHOCTI YUCEIL.

Bci 3aBgaHHS OIIHIOIOTECA B 2 OaIu.

BinmoBiai Takok 3amMIIITh y BIAMOBIIHUX KJIITHHKAX TaJoOHYy BiamoBiaed. BumpamieHHs
BIJIMIOBI/ICH y 3aBJaHHI Ta B TAJIOHI HE JIOYCKAOTHCSI.

1(ovnrl)
2r2g (pL — p2)

Y dopmyni W =
9

1715 IUBMAKOCTI NaiHHA NIPeIMeTa y PiiuHi py €:
1) ryCTUHOIO KYJbKH;

2) TYCTUHOIO LMIIHAPA;

3) TYCTUHOIO PIIUHU;

4) ryCTUHOIO KBaJpaTa;

5) cymMapHOIO TYCTUHOIO KYJIBKH Ta P1IHHU.

2.(cor)

Sxmio amrutiTyaa 30ypeHHs epIeHIUKYISIpHA IO HAMPSIMKY PO3MOBCIOIKEHHS MOHOXPOMATHIHOL
IUIOCKOI XBMJI1, TO TaKa XBUJIS HA3UBAETHCA:

1) nonepeuHoto;

2) IOB3JI0BXHbBOIO;

3) 3aracarwuoio;

4) aKyCTHUYHOIO;

5) nepionnvHOI0;

3.(e)

BekTopu KyTOBUX HMIBHIKOCTI Ta MPUCKOPEHHS €:

1) 3BHUaliHUMU BEKTOPaAMU;

2) aHTUNapajIeIbHUMU;

3) akciadbHUMH, TOOTO TAKHUMH, HATIPSIM SIKUX BU3HAYAETHCS MPABUIIOM JIIBOTBUHTOBOTO
CBEP/UINKA;

4) akciaJIbHUMU, TOOTO TAKUMHU, HATIPSIM SIKUX BU3HAYAETHCS MIPABUIIOM IPABOTBUHTOBOTO
CBEPIJIUKA;

5) nmepneHANKYISIPHUMHE JI0 0Ci 00epTaHHS MaTepialbHOI TOUKH.



4.

SIka 3 HaBeJICHUX HWKYC OJIMHUIIL € OJIMHUIICIO BUMIPIOBAHHS CHTPOITIi?
1) Ix/K; 2) Ix/xr;  3) Jbx/(kr-K); 4) Jx; 5) Jxkr/K.

5.0

SkuM 3B’S30K peani3yerbes y Tiapookucax?
1) ioHHUI;
2) METaJICBHIA;
3) KOBaJIEHTHUH;
4) BaH-JIep-BaalbCOBUIL;
5) BOIHEBUIA.

6.(o)

1. BuGepiTh npaBUIIbHI IPOJIOBKEHHS 3 IPYTOT0 TEPEINIKY IS TAKUX (POPMYITIOBaHb:

1) Hampy»eHicTb eeKTPUYHOTO MOJIs CUCTEMU 3apsi/IiB

2) IloTik BeKTOpa HAMPYKEHOCTI EJIEKTPHYHOTO TOJISI KPi3h 3aMKHYTY TIOBEPXHIO

3) IoTeHmian eneKTPUYHOTO MOl CHCTEMU 3apsiiiB

4) Hupkynsiisi BEKTOpa HANPYKEHOCT1 €JIEKTPUYHOTO OIS 110 T0BIIbHOMY 3aMKHYTOMY KOHTYpPY
5) IoTeHuian eneKTPUYHOTO MO ISl IEBHOI TOUKH

1) nopiBHIOE pOOOTI, IKy BUKOHYIOTH CHJIH MOJISI HAJ] OJUHIUYHUM 3apsAoM Mif yac oro
nepeMilIeHHs 13 1aHOi TOYKH Y HECKIHUEHICTh

2) mopiBHIOE anreOpaidHiil CyMi BCIX 3apsiB BCepeanHl MOBEPXHI, MOAUICHIN Ha M1eIEKTPUIHY
cTany

3) nopiBHIOE BEKTOPHIN CyMi HANPY>KEHOCTEH TOJIIB, SIKI CTBOPIOE KOKEH 3apsij] 30KpeMa

4) nopiBHIO€ anreOpaiuHiili cymi MOTEHLIAMIB, SKi CTBOPIOE KOXKEH 3apsi/l 30KpeMa

5) nopiBHIOE HYJIEB1

T (o))

JU1st 3MIHHOTO CTPYMY B KOJi (BUOEPITH MPAaBUIIbHI TBEPIKECHHS):
1) ImgyxTUBHUIA Oomip 3pocTac 31 301IBIICHHSIM YacTOTH

2) IHayKTUBHUH Omip MEHIIAE 31 301IbIICHHSIM YacTOTH

3) €mHicHUH omip 3pocTae 31 301IBIIEHHSIM YaCTOTH

4) €MHiCHMIA omip MEHIIAE 31 301UIBIICHHSM YaCTOTH

5) AKTUBHUH OTip HE 3AJICKUThH BiJ 4aCTOTH

6) AKTUBHUU OITip 3aJICKUTH BiJl 9aCTOTH

8. )

JlroMiHecIeHITis:

1. CBiueHHs JaMI PO3KAPCHHS;

2. HapymmkoBe Hal TEMIEpaTypHUM CBIYCHHSIM PEYOBUHU;
3. Csiuenns YepenkoBa-Basinosa;

4. CUHXpOTpPOHHE CBIYCHHS;

5. lasibMiBHE CBIUCHHS €IIEKTPOHIB;

9.(connr))

o onucye npunuun @epma?

1. YTBOpeHHS BTOPUHHUX XBHJIb NP BiIOMBaHHI CBITIIA;

2. ITommupeHHs CBITIa B CEPETOBHIIIL;

3. BunpomiHIOBaHHS OCLMJIATOPA;

4. 3aKOHOMIPHOCTI PO3CISTHHS CBITJIa Y MyTHOMY CEPEIOBHIIIL;
5. Ilonsipu3artito cBiTia y KpHCTaNax.

10.(c.r))



3

lonoBHe kBaHTOBE YMCIO N=3. SIKe 3HAYEHHS a3MMYTAIbLHOTO KBAHTOBOTO YMCIA 71, BIAIOBiJa€

KOJIOBIi OpOiTi?
1.2

SNk
A WO -

11 o)

SIK 3MIHUTBCSA BiJ1adb MXK €HEPreTUYHUMH PIBHAMH €JIEKTPOHA e B MOTEHIaNbHIN AMi, SKIIO0
30LTBIIUTH PO3MIp MU [ ?

1. HE 3MIHUTBCS

2. 3MiHHUTBCS ~ [

3.3pocte ~ [

1
4. 3MEHIINUTHCA ~ 1_2

) 1
5. 3MIHUTBLCA ~;

12.(covernr)

Y sgxoMy THUI TNPUCKOPIOBAdiB JMJIi TMPUCKOPEHHS YACTUHOK BUKOPHCTOBYIOTHCS BHXPOBI
€JIEKTPUYHI TTOJIA:

1) cunxpodazorpoHi;

2) CUHXpOTpOHI;

4) UMKJIOTPOHI;

4) OeraTpoHi;

5) eneKTpOCTaTUYHOMY MPUCKOPIOBAYI.

13.(nnnnns)

Mariuni 4rciia» y3roJKyrThCs 3 MOJEIUIIO:
1) pinkoi kparui;

2) ONTUYHOIO;

3) 000JI0HKOBOIO;

4) anbda-4acTUHKOBOIO;

5) depwmi-razy.

14.(coonrrr)

Ha wactunky macoro m=1 nie cuna F=cos2t-1. Y momenT uacy t=0, yacTunka nepedyBayia y TOUIII 3
KoopauHatoro x=0, a 11 mBUAKICTh piBHA V=1/2. 3HAHIITH PIBHSAHHS PyXy YaCTHHKH IiJT JIEF0 CHUITH
F Ta BuGepiTp BapiaHT NpaBUIBHOI BiMOBI/1

x(t)=1/2 (-1/2 cos 2t+t*-t)

x(t)=1/2 (-1/2 cos 2t-t*-1)

X(t)=1/2 (-1/2 sin 2t+t*+t)

x(t)=1/2 (-1/2 cos 2t-t*+t)

MpaBUJIbHA BIJIOBIIb BIJICYTHS

15.(oveennt)

Bubepith BnactuBocTi aykok [lyacoHa, siki BAKOHYIOTHCS JUIsl TOBUTbHUX (yHKIH f, g Ta h
I {fg}=-{gf}

{f, const} =f

{f’,g} =2f{fg}

{f.g-h}={f.g}-{fh}

{f.{g.h}j+{g,{h,f} j+{h,{f,g}}=0

Nk =

PIE VRN



16.(covvvnnt)

3 SIKUM eKCIIepUMEHTATBHUM (haKTOM MOB'ss3aHe piBHAHHS div E = 471p ?
1) 3akon Kynona

2) BiICYTHICTh MarHiTHUX 3apsi/IiB

3) 3axon ®apanes npo eIEKTPOMArHiTHY 1HIYKIIiIO

4) 3akoH Amriepa

17.(overnr)

CymapHHi1 MarHiTHUH JUIONIBHUN MOMEHT OJIMHMIIL 00'eMy cepeoBHUINA HA3UBAETHCS
1) BekTOpOM HaMarHi4eHOCTI

2) BEKTOPOM MOJIApH3allii

3) BEKTOpOM HaAmNpPy>KEHOCTI

4) BEKTOPOM €NEKTPUYHOIO 3MIIIEHHS

18.(covvenn.)

EpwmiToBo cripsbkeHuii onepaTop 10 orneparopa X €
d/dx

-d/dx

X

-X

MpaBUJIbHA BiNOBIAb BIICYTHS

DN B W ==

19.(covvrnr)

Jis 9acTHHKH, sSiKa iepedyBae Ha N-My S-piBHI B CEPUIHO-CUMETPUYIHIN MTOTSHIIATBHIN SMi 3
a0COJFOTHO HETIPOHUKHUMU CTIHKaMU BH3HAYTE < T >

10

21

3R

4 R/2

5 mpaBwWIbHA BIJOBIIb BiJICYTHS
20.(........ )

Entpomist y craructuuHiit izuii e
1. Miporo HEBU3HAYEHOCTI MIKPOCTaHY CHCTEMU
2. norapuMOM CTaTUCTHYHOT CyMHU
3. Mipor0 HEBHU3HAYEHOCTI MAaKPOCTaHy CHCTEMHU
4. mnpaBUIIbHA BIJIMOBIJIb BIJICYTHS

21.(enr)

IMoBIpHICTE (yKTYyarllii y 3aMKHEHIH 130JIbOBaHIN CHCTEM1 BU3HAYAETHCS BIAXUJIEHHSM BiJ PiBHO-
BaXHOTO 3HAUCHHS

1. enTpomii

2. BUIBHOI eHeprii

3. TepMoauHaMiuHOTO moTeHIiany ['166ca

4. mpaBWIbHA BIAMOBIb BIACYTHS

22.(connrr)

Yomy nopiBHIO€ d(2X)?

(1)1
(2) 43(x)



(3)2

23 (e ) )

YoMy 10piBHIOE [ 8™ H o () (0, 1t # . H,(x), H,(x) — MuOrounenu Epmita?
==

()0

2)1
(3) V@
24.(cvenee. )
OO6uucnutu rot {I/r} Ta BUOpaTH BapiaHT NPaBUIbHOI BiAMOBIAL
l. rir
2. -rr
3. 2r/r
4. 0
25.(ccen)

ImmysibcHA XapakTepucTuka — 1e:
1) BiAryK JiHIHHOTO KOJIa Ha TOBUIBHUMA €JIEKTPUYHUN CUTHAT,
2) BIATYK JHIHHOTO KOJIa HA IMITYJIbCHUH €JIEKTPUYHUMA CUTHAI;
3) BIATYK JIHIIHOTO KOJIa Ha eIeKTPUYHUI CUTHAN y BUTJISAL O-pyHKIIIT;
4) BiryK JiHIHHOTO KOJIa Ha TAPMOHIYHHUM €JIeKTPUYHUIN CUTHAT,
5) BiAryk miHiiiHOTO KOJa Ha II-moniOHMI eNeKTpUYHMI CUTHAI.

Jexan dakynbrery npod. [1.M.Ski6uyk



