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OIMUC HABYAJILHOI JMCLHUTJITHUA

Merta

Meta qucuniuting «OCHOBH riIpOMEXaHIKU TA TiAPABIIKH» —
HajgaTH MalOyTHIM (QaxiBUsSIM CHUCTEMY 3HaHb 3 (I3UYHUX
MEXaHi3MiB, K1 GOPMYIOTh Pi3HI PEXKUMU Teuli PIAMHU Ta Ta3is,
a TaKOoX TMPaKTUYHI HABUYKH N[00 BUKOPUCTAHHS MIAXOMIIB
TiIpOMEXaHIKA 0  pO3B’SI3aHHA  MNPUKIAAHUX  3a]ay
METEOpOJIOTii, OKEaHOJIOT1i, TIPOJIOTii Ta arpOMETEOPOJIOTi.

KoMrieTteHTHIC T

K23. 3parHicTb BUKOPUCTOBYBAaTHM 3HaHHS MpPO TIAPOJIOTIYHI,
aTMoc(epHi, TIAPOXIMIYHI 1 TIAPOEKOJOrIYHI MPOUECH Ta
MEXaHI3MU iX YTBOPEHHS 3a JIONOMOIOK0 MAaTeMaTHYHOI'O
anapary Ta eKCIepuMMEHTAIbHUX JOCIIKEHb.

Pesynbrar
HaBYAHHS

[1P231. BminHs omucyBaTH pi3HI PEXKUMH Teuli pIAUHU, SK1
BUHUKAIOTh B aTMOcdepi Ta rigpocdepi 1 Gpi3udHi MEXaHI3MH, 110
OpU3BOAATh J10 IUMX Te4id 3a JOMOMOIOK MAaTeMaTHYHOTO
amapary Ta  3aJy4eHHSIM  METOJIIB  EKCIEPUMEHTAIbHHUX
JIOCJIIKEHD.

ba3oBi 3HaHHS

1. ba3oBe 3HaHHSA — OCHOBHI MPUHIIMAIN Ta MIIXOH J0 MO0y I0BU
¢b1314HOT Teopli HUPKYISAIIAHUX CUCTEM B PIUHI.

2. ba3oBe 3HaHHS — OCHOBHI (DaKTOpPU TUHAMIKH HUPKYJISIIHHAX
CHUCTEM PI3HUX MacIITa0iB.

3. bazoBe 3HaHHS — 0a30Bi1 PIBHSAHHS TIAPOJUHAMIKH, (HI3UIHUN
3MICT PIBHSHB Ta iX CKJIAJOBUX, OKpeMUX (QI3UYHUX MapaMeTPiB.

ba3oBi BMiHHSI

1. ba3oBe BMIHHA — BHUKOPHUCTOBYBaTH OTPHUMaHI TEOPETUYHI
3HaHHS MPU aHAT31 aTMOC(PEpHUX Ta OKEaHIYHHX IPOIECIB 3
€IMHUX HAYKOBO-METOAUYHHUX MO3HUIIIH.

2. ba3oBe BMiHHA — BHUKOPHUCTOBYBAaTH MaTeMaTHYHHUM arapar
T'1IPOMEXaHIKH.

ba3oBi HaBHUYKH

1. ba3zoBa HaBUYKa — 3aCTOCOBYBATH HU3KY MPAKTHYHUX HABUYOK
npy  peaiizamii MiAXOMIB TiAPOMEXaHIKM JO PO3B’s3aHHSA
MPUKJIATHUX 33J1a4 METEOPOJIOTii, OKeaHOJIOT11 Ta T1IPOJIOT i

[ToB’s13ani
cuuadycu

[Tonepenus
JIUCIUILIIHA

Buma matematuka, @izuka

Hactynna
JIUCIUILIIHA

KutekicTs roaun

JIEKIL: 15
MIPAKTUYHI 3aHSATTS: 15
1a00paTOpH1 3aHITTS: -
CEMIHAPCHK1 3aHATTS: -
KOHCYJIbTAIIII: -
camocTiitHa po6ota ctynenTis: 30




2. IPOTPAMA HABYAJIBHOI JUCIIUILJIIHU

2.1. Jlekuiiini Mmoay.i

KinpkicTs roaun

Kon Hasga monyinsa ta tem ayuropHi | CPC
OcHoOBHM rifpoOMexaHiKu 15 12
Tema 1. BnactuBocCTi pijuH. 0,5
Tema 2.Metoau onucy pyxy piIUHH. 0,5 0,25
Tema 3. Meronu Jlarpamxka ta Eiinepa. ['pamieHT 1 0,25
noJist ckaisipHoi BenmwunmHHu. Omneparop ['aminbroHa.
I[loBHa Ta dacTMHHAa 4YacoBa TMOXigHAa Ta 1l
KOMITOHCHTH.
Tema 4. Cramionapai Ta HeCTalllOHApHI PYXH. 1 0,25
Tpaextopiss Ta miHig Tteuii. TpyOku Teuii. IloTik
BEKTOPY IMIBUIKOCTI.
Tema 5. Ilepma Teopema [I'enbmronsia. Buxop 2 0,5
BEKTOpa IIBUAKOCTI Ta KyTOBa IIBUIAKICTH 00epTaHHS.
IToTik mons  mBUAKOCTI. JluBepreHis  mouis
[IBUIKOCTI.
Tema 6. JIBoBUMIpHHUI pPyX €JIE€MEHTApPHOTO 00’ €My 2
piavHM  Ta QopMyna 3arajbHOrO  PO3KJIAJaHHS
3M- | mBuakocti. EnemenTtn ckimagHOrO pyxXy piakoi
JI1 | yacTUHKWU.
Tema 7. OyHKIIA Ta [IOTEHITIAT Teuil. 1 0,5
ConeHoinanbHUM Ta MOTEHIIAIBHAHN PYX.
Tema 8. [{upkymsanis mBuUakocTi. Buxposi JiHii, 2 1,25
noBepxHi, Tpyoku. Jlpyra teopema I'empMrosbiia.
[arencuBHicTh BUuxpoBoi TpyOku. Teopema CTokca.
Tema 9. 3akoH  30epexeHHS  Macw. PiBusiHHS 0,5 0,25
HEPO3PUBHOCTI.
Tema 10. 3akon 30epexkeHHS IMIyIbCYy. TeH30p 2,5 1,0
HANpyXeHb. PIBHSHHS TUHAMIKY Y HATIPYKEHHSX.
Tema 11. 3akon 30epexkeHHss cHeprii. PiBHSHHSA 1,5 0,75
OaylaHCcy BHYTPINTHBOT €HEPTIii.
Tema 12. PiBHAHHS pyXYy i€anbHOT Ta B'I3KO1 PITUHH 2,5 1,0
y popmax Eiinepa, I'pomexo-Jlemba.
Tema 13. [HTerpanmu  piBHSHHSA  PyXy ideajgbHOT 1,0 0,5
piauHM.
[IMTKP 2
[13KP - 1,5
Pa3zom: 15 12
Koncynpranii: Cepra Exyapn MukonaiioBud, noneninok, 12.45-16.05 rox., aya. 301




2.2. IllpakTuyni moay.Ji

KinbKicTh TouH
Kon Haszsa Moxyis ta Tem :
ayJIUTOPHI CPC
3aKOoHM, YMOBU PIBHOBArd 1 pyXy piluH 15 18
3M-I11 | Tema 1. InnuBigyanbHa Ta JOKaJIbHA MOXIJHI. 2 2
Tema 2. Jlinii Teuii Ta TpaekTopii pyxy. 2 2
Tema 3. OcHOBHI AndEepeHITialbH1 XapakTepu- 2 2
CTHKH TOJIS IBUJIKOCTI.
Tema 4. [loTeHuianbHU Ta CONCHOINAIBHUN PYyX 2 3
piauHU
Tema 5. Hupkyndiist MBUAKOCTI 2 3
Tema 6. Cuinu, o Ait0Th B piauHi. PIBHIHHA pyXy 5 6
B'si3k01 piauau 'y ¢opmi Has.e-Crokca, I'pomexo-
JlemOa.
Pazom: 15 18

Koncynpranii: IIpokod’es Oner MunocnaBoBud, noHeninok, 12.45-16.05 rox., aya. 301

2.3. CamocTiiiHa po6oTa CTyJeHTAa Ta KOHTPOJIbHI 3aX011

Kon ‘ KinbkicTh Ctpok
Moy IS 3aBnanus Ha CPC Ta KOHTPOJIBHI 3aX01U TOJINH NPOBE/ICHHS
(TYOKTHI)
3M-JI1 | e IligroroBka no JIEKIIMHUX 3aHATH 8,5 1-13
e YCHe ONMUTYBaHHS IiJT Yac JICKI[IHHUX 3aHITh
(HE00OO0B A3KOBE) 1-13
e IligroToBKa 10 MOAYIBHOI TECTOBOI KOHTPOJIBHOL
poboTtu 2 14
e MoynpHa TECTOBA KOHTPOJIbHA POOOTA 14
3M-II1 | e IliaTOTOBKA /10 YCHOT'O ONUTYBAaHHS 12 1-13
BukonanHs npakTudHoro 3aBaaHHs Nel 1-13
(000oB’s13K0BE) 1
BukoHaHHs npakTUYHOTO 3aBaaHHsS No2
(000oB’s13K0BE) 1
BukoHaHHs npakTUYHOTO 3aBaaHHs Ne3
(000oB’s13K0BE) 1
Bukonanns npaktuyHoro 3aBaaHs Ned
(000B’s13K0BE) 1
BukonanHs npakTu4HOro 3aBaaHHs NeS
(000B’s13K0BE) 2
[TigroToBka 710 3aJ1iKOBOi KOHTPOJIBHOI pOOOTH 15 15 TwxneHp
Pa3om: 30




Tabnuus HapaxyBaHHs 0ajiiB 3a ONMpPAIIOBAHHS JIEKIIHHUX 1 MPAKTUYHUX 3aHATh

MaxkcumanbHa
No Bunu 3aBgann . i )
KUIBKICTH OaJliB
VYcHe onuTyBaHHS M1 Yac JEKIIHHUX 3aHATh 3)
IM-TT1 (HEO0OOB’ I3KOBE)
MopynbHa TeCTOBa KOHTPOJIbHA poOOTa 35
(000B’sI3KOBE)
Y cHe onuTYBaHHS MMiJT Yac MPAKTUIHUX 3aHAThH 5
(HEe0OOB’ SI3KOBE)
[TpakTuune 3apmansHs Ne 1-5 (060B’s13k0Be) 55
3M-II1 (MaKcUMabHO
11 GaniB 3a
KOXKHE)
[Tpaktuune 3aBnanns Ne 6 (HeoOOB’I3KOBE) -
Pazom 100

MakcuMalbHa KITBKICTh OajliB MOTOYHOTO KOHTPOJIIO 32 POOOTY Mij Yac cecii,
Ky MOK€ OTPUMATH CTYACHT 3a BUKOHAHHS BCiX 3aBJaHb cTaHoBUTH 100 6aJis, 3
HUX 000B’s13k0BUX 90 O0aJIiB.

1. MeTOONKA NPOBEACHHS TA OIHIOBAHHS KOHTPOJLHOIO0 3aX0ay s 3M -
J1

MakcnMajibHa cyMa 0ajiB 3a 3M-JI1- 40.
Monyinb CKIIaga€eThes 3:

- O1iHKY pe3yJbTaTiB YCHOTO ONMMUTYBAHHS i Yac JeKiiil (HeoOO0B I3K0OBE):
CTYJICHT TIOBMHEH BIIINOBICTH Ha JBaHAIIATH 3amuTadb. [leprni nBa 3anuTaHHs
CTOCYIOTBCSI 6a30BUX 3HAHb Ta BMIHb 3aTUTaHHS 3-12 CTOCYIOTHCSI TEMHU MOTOYHOT
JICKIIIi; IpaBUJIbHA BIAMOBIAL HA KOXHE 3amuTaHHs oIiHIoeThCs B 0,4-0,45 Garis.
MakcuManbHa cyma 0altiB, sIKYy MOE OJIEp)KaTH CTYJSHT 3a YCHE OIMTYBaHHS,
cTaHoBUTH_S OamniB. Kputepii omiHku BiamoBined € Takumu (y BIACOTKaxX Bij
MaKCUMAaJIbHO MOXJIMBUX):

1) BiamoBizAi € moBHUMH Ta npaBuibHUMHA — 100%;

2) BiATIOBi/1 € IPaBUILHUMH, ajiec HE TOBHUMH — 74%);

3) BiAMOBii HE 3aBXKAU € MPABUILHUMHE Ta MTOBHUMHU — 60%0;

4) BiANOBII HE MpaBMIbHI a00 BigcyTHI — 0%.

- PesynpraTiB mpoBemeHHS TeCTOBOI KOHTpoibHOI pobotm KP1
(000B’s13K0BA), KA CKIAMA€Thes 3 12 muTaHb, MpaBUIbHA BIAMOBIAL HAa KOXHE 3
TECTOBUX 3aBJaHb OLIHIOETHECSI B 2,9 Oamu, MakCHMajbHa OIL[IHKA 3a BHUKOHAHHS
nopiBHIOE_35 Oanam, BHKOPHUCTOBYIOTHCS HACTYITHI KpUTEpil oriHtoBaHHs: >60% -
3apaxoBaHo; <60% - He 3apaxoBaHO.




2. MeToaMKka NpoBeieHHS TA OLLiIHIOBAHHA KOHTPOJIbLHOI0 3ax01y st 3M -
II1.

KoHTponb 3acBOIOBaHHS NOpPAaKTUYHOro 3mictoBoro moayias 3M-II1
3MIACHIOETHCS Y€pe3 BHUKOHAHHS NPAKTUYHUX 3aBJaHb 3a KOXHOIO 3 TEM,
MaKcuMallbHa KUIbKICTh OajiB 3a BHUKOHAHHS MPaKTUYHOI 4acTUHU Kypcy — 60
OaniB (OnuTyBaHHsA — 5 0ajiB, BAKOHAHHS MPAKTUYHKUX 3aBJaHb — 55 OaiB).

BukopucToByI0TbCS HAacTynHI KpuTepii oliHIOBaHHS: >60% - 3apaxoBaHO;
<60% - He 3apaxoBaHoO.

3. MeTo/iMKa mpoBeACHHS Ta OIIHIOBAHHS M1JCYMKOBOT'O 3aX0JYy.

KoHTponb MOTOYHHMX 3HAHH BUKOHYETHCA Ha 0a31 KpeauTHO-MOIYJIbHOI
CUCTEMU Oprasizauii HaByaHHs. [1IICyMKOBUM KOHTpPOJIEM piBHS 3HAHb CTYJEHTIB
€ 3aJIK.

HanpukiHiii cemecTpy CTyA€HT OTPUMYE IHTErpalibHY OI[IHKY 3 JHUCUHUILIIHUA
3a BIIMOBIIHOIO MIKano0w. CTYIEHT BBaXKAETHCSA AOIMYIIEHUM N0 MiJICYMKOBOTO
ceMectpoBoro koHTpoito (IICK), sikmio BiH BUKOHAB BCl BUIU OOOB’SI3KOBHX
poOiT, ependadeHi cHL1adycoM TUCIUIUIIHU, 1 HAOpaB 3a MOIYJIBLHOIO CHUCTEMOIO
cymy OaniB He MeHIe 18 GaniB 3 TeOpeTUUHOT YacTUHM Ta 28 GaiiB 3 MPAKTUYHOT
JaCTUHU.

[HTerpanbHa  OIlIHKAa 1O  JAUCIUINIIHI, sKa 3aKIHIYe€ThCS  3aJIKOM
PO3paxoByeThCs 32 (HOPMYIIOLO:

B=0,75x03 +0,25xO3KP,

ne O3 - oriHKa 3a 3MICTOBHUMHU MOJYJISIMHU, sika Ma€ Oyt He MeHie 60% (54
Oanm),

O3KP - ormiHka 3aJ1iK0BOi KOHTPOJILHOT POOOTH.

3ajlikoBa KOHTpOJIbHA PoOOTa Mae OJWH BapiaHT, IO CKiamaerbes 3 20
NUTaHb 3aKpPUTOrO THUITY. MakcuMmanbHa OIlIHKAa 3a BHKOHAHHS 3aJliKOBOT
KOHTPOJIbHOT poOoTH fopiBHIoe 100 6amam (100%). BukopuctoByroThCsS HACTYMHI
Kputepii oriHtoBaHHsA: B >60% - 3apaxoBano; B <60% - ue 3apaxoBano, a 3KP
Mae OyTH BUKOHaHa He MeHIe, Hix Ha 50%.

3. PEKOMEHJAIIII IO CAMOCTIMHOI POBOTHU CTYJIEHTIB

3.1. Moayab 3M-JI1 «OcHoBH rigpoMexaHiKu»

3.1.1. IToBuanus

CamocriiiHa po00Ta CTyAeHTa JIeHHOT ()OPMU HABYAHHS IIOA0 BUBYCHHS 3M-
JI1 mepenbauyae ycHe ONUTYBAaHHS Mil 4yac JEKUIMHUX 3aHATH (HEOOOB’SI3KOBE) Ta
MIATOTOBKY 10 KOHTPosibHOI podoT KP1 (000B’s13K0Ba).

[linroTOBKa 10 YCHOTO ONUTYBAaHHA 3a TEeMaMHu JICKIIMHUX MOIYJIIB
JTUCIUIUIIHA, 10 HaBeAeHl y 1. 2.1 mepeadavae ompaitoBaHHS JICKIIHHOTO
Marepiajqy, BHUBUYEHHS OCHOBHOTO 1, 3a OaXaHHSM, JOJATKOBOTO HaBYaJIbHO-



METOJIMYHOTO 3a0€3MEeUEHHs 31 CHHCKY JITepaTypu, Ta MEPEBIPKY 3HAHb HUISIXOM
BUKOHAHHS CTYJIEHTaMH KOHTpoJIbHO1 podoT KP1.

[Ticns BuBYEHHSI 3MICTOBHOTO Moayis 3M-JI1, 3a nomomMoror HaBYaJIbHO-

METOJUYHOTI'O 3a0e3IeUeHHS CTYACHT Mac€ OBOJ'IOI[iTI/I TaKHUMH 3HAaHHSAMU:

- [lpupoani teuii piAuH 1 ra3iB — Maal BIAXWIEHHS BiJ TBEPIOTUIHLHOIO
obepTaHHs 3emii;

Meronu onucy pyxy piaunu y ¢popmi Jlarpanxka ta Eitnepa;

3B’130K Ta (Pi3UYHE TIIyMAayeHHs MOBHOI, YACTUHHOI MOXIIHUX MO Yacy Ta
a/IBEKTHBHO-KOHBEKTHBHOI YaCTUHU TIOBHOI OXIAHOT;

JIiHis Tedil 1 TpaeKTOPis YACTUHKYU PIAMHMU, iX IU(eEepeHIiaibHI PIBHSIHHS;
[Tepma Teopema ['enbMrosbiia (3araabHi BACHOBKH);

Buxop BEKTOPHOTO MOJIsI Ta BUXOP IIBHIKOCTI;

3B’S130K BEKTOPIB KYTOBOi HIBUJKOCTI OOEpPTaHHS E€JIEMEHTApHOr0 00’emMy
PIAMHY 1 BUXOPY MIBUIKOCTI;

®di3uvyHe TIyMaueHHS KOMIIOHCHTIB ACHMETPUYHOTO Ta CHMETPUYHOTO
TEH30P1B B Mepliiit Teopemi ['enpMronbua;

OcHoBHI qudepeHIianbHl XapakKTePUCTUKHU TMOJIA MIBUAKOCTI Ta iX ¢i3uyuHe
TIIyMa4eHHS;

ConenoinaabHUM Ta NOTEHUIATBHUN PYX PIAUHMY;

Hpyra teopema ['eabmrosbia, MUPKYIALiS BEKTOPY MIBUAKOCTI PIIUHU.
[IpuHUIMI BITHOCHOCTI, 1HEpPIliAdbHI Ta HEIHEpIliaJbHI CHUCTEMHU BIIJIIKY,
IEHTp 1HEepIIii;

Pi3Hunss MK TPUCKOPEHHSMHU, IO CIOCTEPIraroThcsl B HEOOEPTOBIN 1
00epToBiif cucTeMax BiJIIKY;

Cwin iHepIIii Ta X MPUCKOPEHHS;

3aranpHi 3aKOHU 30epiraHHs Ta iX BUpa3 y reoi3nyHid T1IpoauHaAMIII;
PiBHSIHHS HEPO3PUBHOCTI;

[TonsATTS 11€QTBHOT Ta B’ A3KO1 PIAUHU;

MacoBi Ta TOBEpXHEBI CHJIM, IO BH3HAYAIOTh JWHAMIKy OO0’ €KTIB
reodi3UIHOT T1IPOTHHAMIKH;

PiBastHus pyxy pinunan y ¢opwmi Eitnepa, I'pomexo-Jlemba Ta Har’e-Crokca,
iX i3MYHe TIIyMadeHHS;

Buytpimne Tepts (B’S3KICTh); TEH30p HAINpPY>KEHHS Ta HOro OCHOBHI
BJIACTHUBOCTI;

MatemaTu4Hi BHpa3u 3aKOHY 30€peKeHHsI €Heprii JUTsl i1eanbHol Ta B’ I3K01
piauHU.

HaBpuyainbHO-METOAMYHE 3a0e3IeUeHHS:

[1] - C.3-29, 30-61, [2] - C.7-15, 16-35.

3.1.2. ITutanusa A9 caMonepeBipKu

JI1s1 mepeBipKU YCHIMIHOCTI 3aCBOEHHSI MaTepially HamepenoqHl BUKOHAHHS

KOHTPOJIIOYHX 3aX0d1B CTYACHTH IIOBHMHH1 3HAUTHU B1AIIOB141 HA TaK1l IIMTaHHA.



1. Slka BeIMUMHA HA3UBAETHCS CKAISIPOM?

2. [lepeniunTh BIACTUBOCTI BEKTOPHOTO 10O0YTKY?

3. qOMy JNOPIBHIOIOTh ~ CKaJsIpHI  JOOYTKM  OJAHOMMEHHHUX OpTIB  Ta
PI3HOMMEHHUX opTlB‘7

4. IIOMy JOPIBHIOIOTh ~ BEKTOPHI JOOYTKM  OJAHOMMEHHHUX OpTIB Ta
PI3HOMMEHHUX OPTIB?

5. Yomy nonsirae cytb Meroay Eitnepa?

6. Yomy nosisirae cyTh MeToay Jlanrpanxa?

7. Yum OyayTh 0OYMOBIICHI 3MiHU BeNMYMHUA f y pyXOMOi 4aCTHUHKU,SKIIO

JIOKaJbHA MOX1THA 2t JOPIBHIOE HYJTIO

8. SAxuii 38’130k Mk MeTo/IoM Jlarpanka Ta 1HIUB1IYyadbHO MOXITHOT ?
9. SIKuit 3B’ 130K MIXK METOIOM Eﬁﬂepa Ta JIOKAJILHOIO ITOX1THOT ?

10. Yomy IIOplBHIOBaTI/IMe lH):[I/IBII[yaJIBHa MOXiJHA B HEPYXOMiil 4aCTHHIT?
11. JlaliTe BU3HAYEHHS JIiHIT Tedii p1)11<01 YAaCTHUHKH.

12. [Ilo Ha3uBaeTHCS TpaCKTople}O p1)11<01 YaCTHHKU?

13. B 4omy mossirae BIIMIHHICT JIiHIH Te4il BLJ TPA€KTOPIil piAKOi YaCTHHKNA?
14. B saxomy BUNAAKy JIiHIT Tedil CIIBIaAalOTh 3 TPAEKTOPIAMHU PiaKoOi
YaCTUHKHU?

15. UYwm OyayTh cmiBOagaTH TPAEKTOPii Ta JIHIT Teuii piAKOl YaCTUHKH ISl OIS
MIBUAKOCT1 , KOMIIOHEHTH SIKOT'O 3aJIe3KaTh BiJl yacy?

16.  JlaWTe BU3HAYEHHS IJIOCKOTO PYXY.

17.  Slxa BenM4MHA € OCHOBHOIO XapaKTEPUCTUKOI 00SPTAIBHOTO pyxy‘7

18. Sk moB’si3aHI BEKTOpP BUXOPY IIBUAKOCTI Ta BEKTOP KYTOBOi HIBHUAKOCTI
oOepTaHHS PIIKOT YACTUHKH?

19.  JlaiiTe BUBHAYCHHS 3aBUXPEHOCTI.

20. JlaTe BU3HAYECHHS COJIEHOINAIBHOTO PYXY.

21. 3anuiuTh YMOBY COJEHOIAATBHOTO PYXY.

22.  Slkuit ceHC BBeACHHS (byHKui'l' COJICHOITATLHOTO PyXy?

23. Sk moB’s3aHa PyHKIIIS Tedii 3 BEKTOPOM IIBUIKOCTI P1IKOT YACTUHKH ?

24. 3 SIKOIO TOYHICTIO BU3HAYAETHCS (DYHKIIIS Tedii?

25. JlaiiTe BU3HAYEHHS MOTCHIIHHOTO PYyXY.

26. 3anuurith yMOBY iCHYBaHHS MOTEHIIIITHOTO PyXYy.

27.  SIxa XxapaKTepuCTUKa BBOJMUTHCS JIJISl OMHCY MOTEHIIHHOTO PyXYy?

28. 3 SKOIO TOYHICTIO BU3HAYAETHCS (DYHKITIS TEUii?

29. Sk moB’s13aHi MOTEHIiaN Ta QYHKIS Tewii?

30. JlaiiTe BH3HAUCHHS €KBINOTEHIIIAILHMUX JIIHIN Ta JIHIN Teil.

31. Cdopmymtoiite Teopemy CToKca JuIsl ITUPKYIAIIT ITBUIKOCTI.

32.  Cdopmymoiite TeopeMy ToMcoHa Mpo WUPKYJIAIIIO ISl TOBEPXHI,
00MeKeHO1 3aMKHYTO1 KPUBOI.

33. IIlo Take opieHTAallist KPUBOi?

34. JlaiiTe BUSHAYEHHS IUPKYJISIIT MBUIKOCTI.

35. Ilo posmonuly MBUAKOCTI Y30BXK JOBUILHOIO KOHTYPY MOKHAa 3HAWTH
UPKYJISIIIO MBUAKOCTI. YK MOKIIMBA 3BOPOTHA 1517



3.2 Moayas 3M-II1

3.2.1. lloBuaHHs
CamocriiiHa poOOTa CTyJeHTa AeHHOi (hOpMU HaBUAHHS 100 BUBUEHHS 3M-

I11 mepenbavae caMOCTIMHOrO BUKOHAHHS TNMPAKTUYHUX 3aBJaHb 3 IIECTH TEM
(3aBmanHs 3 TeM NelNel-5 — 060B’s13k0B1, Noe6 — HEOOOB’ SI3KOBE):

Tema 1. EnemenTr BeKTOpHOT ayireOpu.

Tema 2.InauBigyaibHa Ta JIOKaJIbHA MOX1THI.

Tema 3. Jlinii Teuii Ta TpaekTopii pyxy.

Tema 4. [loTeHiaIbHKI Ta CONCHOINANBHUMN PYX PIIUHHU.

Tema 5. Hupkynsiis BUAKOCTI.

Tema 6. Cuinu, 110 Ai10Th B piAvHI. PIBHAHHS pyXy B'A3K0i piaiuHu y hopmi
Hag.e-Croxkca, ['pomeko-Jlemoba.

HaBuyajipbHO-METOAUYHE 3a0€31eUeHHS

[3] - C.11-58, [4] - C.7-45.

[Ticns Bukonanns 3M-II1 cTyneHT MOBUHEH BMITH:

ocoukwnpE

3aCTOCOBYBATH OCHOBHI MTOJIO’KEHHSI BEKTOPHOT'O YUCIICHHS B T1IPOMEXaHIII];
PO3paxoBYBaTH IHAUBIAYAIbHY MOXITHY Ta 11 KOMIIOHEHTH;

3HAXOJUTH PIBHSHHS JJISI CIMEMCTBA TPAEKTOPIH 1 JIIHIM Teuii Ta TpaekTopii 1
JiHIT Tedii, 110 MPOXOIUTH CKPi3b 3aJ]aHy TOUKY MPOCTOPY B TaHUW MOMEHT
qacy;

po3paxoByBaTH (PYHKIIIIO Ta MOTEHITIAT Teuii.

BHU3HAYATH OCHOBHI Ju(epeHITianbHi XapaKTepUCTUKN (PI3UIHUX TTOJIB;
00YHCITIOBATH MUPKYJIAIIIO Ta BUXOP IIBUIKOCTI.

300pakaTé CTaHAAPTHY TPUBUMIPHY JEKApPTOBY CHCTEMY KOOPJIWHAT, IO
OB’ s13aHa 3 00EPTOBOIO 3eMIICIO, 1 BMITH MPAIIOBATH 3 HEIO;

po3paxoByBaTH (DIKTUBHI CHUJIM Ta BU3HAYATH iX HAIIPSAMOK;

OI[IHIOBATH CHJTy OApUYHOTO T'PaJII€EHTA Ta CHIIY MOJIEKYJISIPHOI B SI3KOCTI;

3.2.2. Ilutanus AJ51 caMonepeBipKu

UuMm BiAPI3HATHCSA MpaBa Ta JIBa CUCTEMH KOOPAUHAT?

JlaiiTe BU3HAYEHHS CKaJISPHOIO T100YTKY?

@i3uyHU CEHC JTOKAITBHOT TOXITHOI.

@Di3uyHUN CeHC KOHBEKTUBHO1 MOXITHOT.

@di3uyHUi ceHC THANBIAYaTbHO1 (CyOCTaHI[IOHAIBHOT) TTOXITHOT.

B sxomy Bumanky miHii Tewli CcHIBOAgalOTh 3 TPAEKTOPIIMH PigKOi

YaCTUHKU?

7.
8.

Axuit Qi3udHUN 3MICT YMOBH COJICHOIIAIBHOTO PyXy?
Ak moB’s3aHUN TOTEHIIAT IIBUJAKOCTI 3 BEKTOPOM IIBUAKOCTI PIAKOT

YaCTUHKU?

9.

Sk B3aeMHO po3TalllOBaHi MOTEHIlIabH1 JiHIi Ta JIHIT Teuii?
10.  BxkaxiTh pi3M4HE 3HAYCHHS BUXOPY HIBUKOCTI.



4.

IIUTAHHA A0 3AXOAIB ITOTOYHOI'O, HIACYMKOBOI'O

TA CEMECTPOBOI'O KOHTPOJIIO

4.
)

. CkiabKn CKJIaJOBHUX Ma€ Fpa)li€HT BGKTOpHOI BEJIUYHMHH 1 SAKY HA3BY Mae€ 1A

4.1. TecToBi 3aBIaHHSA 10 MOIYJIbHOI KOHTPOJIBLHOI podoTu 3M-JI1.

Jlitepatypa: [1] - C.3-84, [2] - C.7-35.

JlaiiTe BU3HAUCHHS TpaJi€HTa MOJIsA CKAIIPHOI BeauunHu ¢ . ([2], crop. 76-
77)

SIkuM YMHOM CHpPSIMOBaHWI T'paji€eHT CKaJlsApHOI reoi3nyHOI BETUYMHU
BIHOCHO 130iHii i€l Benuuuau? ([2], crop. 76-77)

['pagieHT mons CKalsIpHOT BEJIMYUHU ¢ CHPSIMOBAaHUHN y OiK 3pOCTaHHS 4H Y
01k 3MeHIIeHHs 1i€i Benmnuunu? ([2], cTop. 76-77)

DYHKIIIEIO IKUX apIrYMEHTIB € Oynb-sika reodiznyna Benuunna? ([], crop. )

sesmuuna? ([], crop. )

Meton Eisiepa 1 Mmeton Jlarpasxa

6.

SIx Ha3WBa€ETHCS METOJI OMKCY PYXY PIIMHH, B IKOMY PO3TJISIAIOTHCS 3MIHU
reo@i3BMYHUX XapaKTePUCTHK 3 TIUIMHOM dYacy B OKPEMUX YacTHHKaX
pinuuau? ([1], crop. 23-26)

Oxapaxkrepusyiite wmeron Einepa ta wmerton Jlarpamxka. HaseniTs
BIAMIHHOCTI ITuX 180X MeTodiB. ([1], cTtop. 23-26)

SIK Ha3WBAETHCSA METOJ] OMHCY PYXY PiIMHHU, B SKOMY PO3TIISIIAIOTHCS 3MiHH
reoI3MYHUX XapaKTEPUCTUK 3 TUTMHOM Yacy B PiIUHI y (HIKCOBaHMX TOUYKaX
npoctopy? ([1], crop. 23-26)

3B’SA30K IHAWBIIVAIBHOI Ta JOKAIHHOT MOXITHUX

9.

[Io xapakTepu3sye iHauBigyaapHa moxigua? ([1], ctop. 27-28)

10.111o xapakrepu3sye nokanbHa moxigaa? ([1], crop. 27-28)
11.1llo xapakTepusye ropu3oHTaNIbHA aaBekiis Temmepatypu? ([1], crop. 27-

28)

TpaekTopii pyxy Ta JiHii Teyil

12.JlaiiTe Bu3Ha4YeHH JiHii Tedii. ([1], crop. 29-30)
13./latiTe BU3HAYCHHS TpaekTopii pyxy. ([1], cTtop. 29-30)
14.HaBeniTh O3HAKH, SKUMU BIAPIZHSIIOTHCS JIHIS TeUii Ta TPAEKTOPIS PyXYy.

([1], crop. 29-30)

CrarioHapHi Ta HECTAIIOHAPHI DYXH

15. Akuit npouec (pyx) Ha3uBaroTh crauionapuum? ([1], crop. 30)
16. SIxuit portec (pyx) Ha3uBarThH HecTamionapaum? ([1], ctop. 30)
17.5x noBonsiTh ceOe JiHIM Teuii Ta TPAEKTOPli pyXy MOpHU CTAllIOHAPHOMY

(aHectanionapHomy) mnporieci? ([1], ctop. 30)

Ilepia Treopema [ eapMropiia

18.Cdopmymnroiite mepury Teopemy ['enpmromnsma. ([1], crop. 31)
19.3 sxkux BUAIB MEPEMIIICHHS CKIAJAEThCSA IMEPEMIIISHHS PIAKOro 00’ emy?

([1], cTop. 31)



20.3 sKkuX BUAIB TEPEMIIICHHS CKJIAJA€ThCA MEPEMIIICHHS KBa3iTBEPAOTrO
00’emy? ([1], cTop. 31)

21.5lke 3 TpbOX BH[IB MEPEMILIEHHS — MOCTYNAJIbHOTO, OOEPTAIBHOIO 1
nedopMallifHOro — BIIHOCUTBCSA [0 MEPEMILEHHS, 10 € NPUTAMAHHUM
TuIbkH pinuHam? ([1], ctop. 31)

3B’ 130K BUXOPY IIBUAKOCTI 3 KYTOBOIO IIBUAKICTIO

22.5lkumM 4yuHOM 3B’s13aH1 BUXOp MIBUJKOCTI Ta KyToBa mBHUIKICTB? ([1], cTop.
33)

23.11o xapakTepusye Buxop mBuakocti? ([1], crop. 33-34, 38-39)

24.]Ins1  sSKUX BUAIB PyXy BHUXOp UIIBUJKOCTI, KyTOBa IIBHJIKICTh
nopiBHoBaTUMYTh HYII0? ([1], cTop. 33-34)

Ck1a10B1 MIBUAKOCTI JIeOpMAIITHOTO pyXY, TEH30p Aedhopmaitii

25.5Iky nudepeHiaabHy XapakTEPUCTHKY MOJS MIBHAKOCTI SIBISIOTH COOOIO
JiaroHanbHi wieHH Ten3opa aedopmarii? ([1], crop. 34-35)

26.51ka qudepeHiianbHa XapaKTepUCTHKA MOJIS IIBUAKOCTI € XapaKTEePUCTUKOIO
obepranbHOro pyxy pimuau? ([1], crop. 38-39)

27.Hanaiite ¢iznuHe TIymMaueHHs auBepreniii meuakocTi. ([1], ctop. 36-38)

28.Hagenite audepeHiianbHi XapaKTePUCTUKHU TMOJs MIBUIAKOCTI 1 HaganuTe M
¢izuune Tmymadenns. ([1], crop. 35-43)

29.Po3rnsimaeThCcsl  TUIOCKUH  pPyX €JIEMEHTApHOro 00 €My pPIAMHH, SKUAN

D D ov, oV,
XapaKTepU3y€eTbCA  V, = P X, v, = > y, ae D= . +—>0. 3poburu
X

nmoOyJ0By 1 BKa3zaTH, SKUH BHJ pyXy CIHOCTepiraerbcs 1 1o Oyme
BiZIOYBaTUCH MPH I[bOMY pyci 3 yacTuukoio. ([1], crop. 36-38)
30.Po3rnsgaeTbCss TUIOCKUK pyX e€JIEMEHTapHOro 00’eMy pIAWHH, SKAN

D D v, ov,
XapaKTEPU3YEThCA V= E X, v, = E y, ne D= 8_ +—-<0. 3poburu
X

noOyI0By 1 BKa3zaTH, SKUH BHJI pPyXy CIHOCTepiraerbcs 1 1o Oyne
BiZOYBaTUCH MPH I[bOMY pyci 3 yacTuukoio. ([1], crop. 36-38)
31.Po3rmsigaeThCsl TUIOCKUH pyX €JIEMEHTapHOro 00’€My pIIUHH, SKUH

C C N, oV,
XapaKTCPU3YEThCI V = _E y, Vv, = E X, ge C= 8_ ——%>0. 3pobutu
X

noOy/oBy 1 BKa3aTH, SKUH BHJ pyXy CIOCTepiraeTecsa 1 1o Oyxae
BiZIOyBaTHCH TpH IIbOMY pYyci 3 yacTuHkoro. ([1], crop. 38-39)
32.Po3rnsimacThcsl TUIOCKUH PyX e€IEeMEHTapHOro 00’€My piIuHU, SKUH

C C o, ov,

XapaKTepU3y€eTbCd V, = - y, Vv, = 5 X, ne C-= > o <0. 3poburu
X

noOy/oBy 1 BKas3aTH, SKHUH BHJ pyXy CIOCTEpiraeTecs 1 1o Oyne

BiZIOyBaTUCH MPH IIbOMY pyci 3 vacTuHKOIO. ([1], cTop. 38-39)

33.Po3rnsgaeThcsi TIIOCKUH PyX eIEeMEHTapHOro 00’€My piIuHU, SKUH

xapakrepusyetbest V, =(v,),, v, =(V, )O. 3pobuTu mobya0BY i BKa3aTH, AKHii

BUJl PYXy cHocTepiraetbcs 1 mo Oyae BiAOyBaTUCh MPU IOMY pycCl 3
yacTrHKOI0. ([1], cTop. 36-37)
CoseHO1TaTbHUN Ta TOTEHIIAIBLHUN PYX PIIUHA




34.]laiiTe BU3HAYCHHS COJICHOIMANLHOMY pyxy pimunu. ([1], cTtop. 43-46)
35. laiiTe BU3HAYeHHS MOTeHIiaTy mBHIKOCTI. ([1], cTop. 46-48)
36. laiite Bu3HaueHHs ¢pyHkiii Teyii. ([1], crop. 43-46)
37.]laliTe BU3HAYCHHS MOTEHIIAIbHOMY pyxy pinunu. ([1], cTop. 46-48)
38.4kuM 4MHOM BIAHOCHO OJHA OJHOI CIPSMOBAHI €KBINOTEHIIAJIbHI JIIHIT Ta
niuii Teuii? ([1], cTop. 48)
39./laiiTe Bu3HAYEHHA 130J11HIT (PYHKIII TeUli 1 MOKaXiTh 3 KO BEKTOPHOIO
niniero BoHa ciisnamae? ([1], crop. 45)
40.PiBustaas Komri-Pimana. ([1], ctop. 48)
HupKyJsitis IIBUIKOCTI
41.]laliTe BU3HAYEHHS IUPKYIALii mBUakocti. ([1], cTop. 52)
42.Konu mMpKyJsis MIBUAKOCTI JOPIBHIOE HYIIO, KOJU € Bl €MHOIO, KOJIHU
nonatHow? ([1], cTop. 52)
43.5xor0 Oyne MUPKYJSIliS, SKIIO0 YACTUHKW PIAMHU, IO 3HAXOJATHCS Ha
KOHTYpi, BHSBJISIOTH TCHJICHIIIIO PYXaTUCh Y3J0BXK KOHTYPY y HamNpsSIMKY,
KWW criBnagae 3 oro ooxomom? ([1], ctop. 52)
44.3 §KOI0 XapaKTEPUCTUKOIO BUXOPY UIBUIKOCTI TOB’A3aHA LUPKYIISIIs?
([1], cTop. 52)
45.5lkuM 4MHOM 3B’sI3aH1 HUPKYJISIiS Ta BUuxop mBuakocTi? ([1], crop. 52)
46.BnacTUBOCTI ITUPKYIIAIIT ITBUIKOCTI.
[oTik BeKTOpa MIBUIKOCTI
47.]JlaiiTe BU3HAYEHHS MMOTOKY BEKTOpa MBUAKOCTI. ([], cTOp. )
[oTik BUXOPY IIBUIKOCTI
48.]laiiTe BU3HAUEHHS IHTEHCUBHOCTI BUXpoBoi Tpyoku? ([1], cTop. 51)
49.Cdopmymroiite npyry teopemy I'enbmronsua. ([1], crop. 51)
50.3akiHuiTh TBepmKEHHA: ,[loTiIK BHXOpPY IIBHIKOCTI Kpi3b JOBUIBHO
IPOBEACHUN Tepepi3 BUXPOBOi TPYOKH B JaHWM MOMEHT 4Yacy B3JOBXK BCi€l
TpyOkwu...” ([1], cTop. 51)
51. laiiTe BU3HaYCHHS BUXPOBOI JiHiil, BUXpoBOi TpyOKu. ([1], cTop. 48-51)
52.Chopmymroiite mepmry TeopeMy TomcoHa. 3B’S30K MK HPUCKOPEHHSIM
IUPKYJIAIIEIO 1 UPKYJIsiiero npuckopenns. ([1], ctop. 110-111)

JIlnnamika

3aranibHi 3aKOHHM 30epiraHHs Ta ix BUpa3 y reodizsudHii riapoanHaMiIt
53./laiiTe BU3HAUYCHHS IMITYJIbCY (KUTBKOCTI pyXy). ([], cTop. )
54.5lke piBHSHHSA € MaTeMaTUYHUM 3alMCOM 3aKoHy 30epekeHHs macu? ([],
CTOD.)
55.flke piBHSIHHS € MaTEMaTHYHHUM 3allMCOM 3aKoHYy 30epekeHHs eHeprii? ([],
CTOD. )
56.fke piBHAHHSI € MaTeMAaTHYHUM 3alMCOM 3aKOHY 30€PEKEHHS KLTBKOCTI
pyxy (imnynecy)? ([1], cTop. )
S57.5lke pIBHSIHHA € MaTeMAaTHYHUM BHUPA30M 3aKOHY 30€pEeKEHHS MOMEHTY
mmynbcy? ([], ctop. )
MacoBi Ta MOBEpPXHEB1 CUJIU




58. Maiite Bu3HaueHHs MmacoBuM cuinam? ([1], ctop. 60-62)

59./laitTe Bu3HauUeHHs moBepxHeBUM cunam? ([1], crop. 64)

60.5Iki cuu BiTHOCATH 10 MacoBuX (moBepxHeBuXx)? ([1], cTop. 60-64)

61./10 skoi rpynu cuia (MacOBUX UM TOBEPXHEBHX) BIHOCATHCS (HIKTHUBHI

cumu? ([1], cTop. 61)

PiBHSAHHSA HEPO3PUBHOCTI

62./laiiTe BU3HAYCHHS MIUIBHICTH MOTOKY pinuuau? ([1], crop. 56-58)
63.Hanaiite ¢pi3uuHui 3MICT NIUTLHOCTI TOTOKY pinunH. ([1], cTop. 57)
64.Burisin piBHSHHS HEPO3PUBHOCTI JJIsl HECTUCIUBOT piunH. ([1], cTop. 58)
65. Burmnsg piBHSIHHS HEPO3PUBHOCTI JJIsl CTUCIMBOI piguHu. ([1], cTop. 58)
66.ky piauHy Ha3UBaIOTh CTUCINBOIO (HecTuCIBOI0)? ([1], cTop. 58)
3aranbHUM BUTJISJI PIBHSIHHS PYXY 1JIeadbHOI Ta B SI3K01 PIIMHU Y CUCTEMI BLUTIKY,

10 OB’ s3aHa 3 00epTOBOK 3emiier0. PIBHSIHHSI DYXY 1JIeaIbHOI PIAMHU vV dhopMi

Eitnepa ta HaB’e—Crokca (ctop. 59—84)

67.Yum Biapi3HstoThes piBHsAHHA Elnepa Bin piBHsHb Har’e—Crtokca? ([3],

68.
69.

70.

71.

72,

73.

cTop. 68-69)

B sikiit piguHi iCHYIOTB JiHIe HOpMaibHi HanpyxeHHs? ([1], ctop. 67—68)
B sikiit piauHi, OKpiM HOpMaJbHUX HAIpPY’KeHb, BUHUKAIOTH I11€ 1 JOTHYH1?
([1], crop. 75-80)

B saxoMy cTaHi BUSBISETHCS BIAMIHHICTH MDK B’S3KOI0 Ta ilI€aIbHOIO
pinunoro? ([1], crop. 72-74)

Sk Ha3WBaIOTh BHYTPIIIHI CHJIM, IO BUHUKAIOTH MpH Aedopmarllii piTuHu
Ta MepeIIKoKarTh 11 medopmarii? ([1], crop. 72—74)

Sk Ha3uBaIOTh MPOEKIIIO0 HAMPYKEHHs, MO i€ HAa OJUHUIO ILUIOIIAIKH
HOBEPXHi, Ha HOpMaJIb A0 Iti€i moBepxHi? ([1], cTop. 67—68)

Sk Ha3uBaIOTh MPOEKIII0 HAMPYKEHHS, IO Jli€ HAa OJUHUIO IUIOIIAIKH
MOBEPXHi, HA JIOTUYHY JIO I1i€1 MOBEPXHI IJIOIIUHY, SKa MO0y I0BaHa B i
camiit Toumi? ([1], crop. 75-76)

PiBHSHHA pYXV 1xeanbHOI Ta B a3k01 pimmHu v dopmi 'pomeko-Jlemba (cTtop. 71—

72, 83-84)

74,

75.

76.

Sxa mudepeHIianbHa XapaKTepUCTUKA MO IBUAKOCTI BUKOPUCTOBYETHCS
y piBHsHHAX [ pomeko-Jlem6a? ([1], cTop. 71-72, 83-84)

JInst BUBEJEHHSI SIKOTO PIBHSHHS BHKOPHCTOBYETHCS PIBHAHHS y (opmi
I'pomexo-Jlem6a? ([1], crop. 71-72, 83-84)

Jlst omucy TpoIleciB AKUX MacmTabiB B OCHOBHOMY BHUKOPHUCTOBYETHCS
piBasHHS y hopmi ['pomexo-Jlemba? ([1], cTop. 71-72, 83-84)

4.2 BapianTu 3aBJ1aHb NPAKTHYHOI YACTHHH KypPCY

IIpakTudHuid MOIVJL CKJIAJACTHCA 3 IHOCTI TeM KOKHOI 3 SKHX

BiAMOBiNae oaHe mnpakTuyHe 3aBaaHHa (okpiMm Temm 6). BapianTn
NPAKTUYHHUX 3aBJaHb BH3HAYAKTbLCH IMOPAJAKOBHM HOMEPOM CTYyJAEHTa Yy
3arajbHoMy cnucky rpynu. Ilpaktuuni 3aBmanns (NeNel-5) HagaoTbhest



BUKJIaJa4eM Yy peajJbHOMY a00 AUCTAHUIMHOMY PpexXHMI Ta OUIHIOITHCS
MaKCHUMAJbHO B 11 0aniB KoxKHe.
Kpurepii oniHlOBaHHA BUKOHAHHS KOKHOrO0 3aBaanus y MKP:
1) 3aBgaHHs BUKOHAHO y MOBHOMY 00'eMi Ta npaBuiibHO — 100%;
2) 3aBgaHHs BUKOHAHO MIPABUIIBHO, ajie He Y HOBHOMY 00'emi — 74-89%);
3) 3aBnaHHsS BUKOHAHO HE 30BCIM MPABUIJIBLHO Ta HE y MOBHOMY 00'eMi — 60-73%;
4) 3aBgaHHsl BUKOHAHO HE IPABWIIBHO 200 B3aranii He BUKOHaHO — 0-59%.

HpI/IKJ'Ia}]I/I NPpaKTUIHHUX 3aBAaHHb 32 TEMaMM:

Tema 1. EjieMeHTH BEeKTOPHOI ajredpu.

Jlimepamypa: [3] c. 11-24.

1. HampsiMmok BekTopa a CriBmajaae 3 A0AaTHUM HampsMkoMm oci OX, HanpsMok Bektopa b — 3
J0JIaTHUM HarpsMkoM oci OV, a ix Moyl JOpIBHIOIOTH BIANOBIAHO 4 1 6. 3HAWTH HANPSMOK 1
MOJYJIb BEKTOPHOI CyMU BEKTOpIB, MOOYIyBaTH rpadik.

2. AGcomoTHA BeIMYMHA BEKTOpa & JOPIBHIOE 8, a HOTO HANpsSMOK Ckiaaae Kyt 30° 3 mogaTHUM
HanpsiMkoM oci OX (kyr BigpaxoByeTbcsl Bii OX MpOTH TOAMHHUKOBOI CTPUIKM). 3HAWTH
mpoexirii Bekropa b Ha oci OX 1 OY, moOymyBatu rpadik.

3. Bektop @ jmopxkunot0 10 omHMIE HampssMiIeHUi B310BXk oci OX, a Bektop b 10BkHHOMO 2 —
B310BkK oci OVY. Ilicist MHOKEHHS BeKTOpa & Ha ckaisip MiHyc 0.3 oTpuMaHO HOBUM BEKTOp C .
Cyma BekTopiB b i ¢ mo3naueHa sk Bekrop d. [Tokaszatu Ha rpadiky Hampsim Bektopa d Ta
00YHCITUTH HOTO MOTYJIb.

4. BekTop a OTpUMAaHO MUIIXOM MHOXCHHS BEKTOpa C Ha cKajstp Pp=2 . Moy BekTopiB C ib
JOPIBHIOIOTH BIAMOBIMHO 2 1 3, a KyT MDK HMUMH ckiagae 60° . 3HalTH CKalIsIpHUN HOOYTOK
BekTOpiB a1 b.

5. 3uaiiti MoyJIb BekTOpa T, K10 Bimomo, 1o ckaasipHuii 100yToK foro Ha BekTop d , 1110 Mae
JOBXKHUHY 6, mopiBHIOE 84, a KyT Mk BekTtopamu T i d ckmamae 45°.

6. Ilpoekiii BekTopa @ Ha OCl JeKapTOBOi MPpAMOKYTHOI cuctemu koopauHar OX, OV, OZ
nopiBHIOIOTE 3, Mminyc 2, 1000, a mpoekiii Bektopa b — minyc 4, minyc 8 i Hynab. 3HalTH
CKaJIIPHMIA JOOYTOK BeKTOpiB aib .

7. HanpsiMOk BeKTOpa & CIIiBMAja€e 3 JOJaTHUM HarpsMkom oci Ox, HampsiMOK Bektopa b — 3
noJaTHUM HampsMkoM oci OV, a ix moayni AopiBHIOWOTH BimnmoBigHo 0.5 Ta 6. Po3srmsmaeTscs
npaBa JIeKapTOBa MPSIMOKYTHA CHCTEMa KOOPMHAT. 3HAHTH BEKTOPHUH 100yTOK BekTopiB & i b
MOJYJIb 1 HAIIPSIMOK.

8. Bekrop d 10piBHIOE BEKTOPHOMY J00YTKY BekTopiB € i f , HampsMku sIKMX BifoMmi, a ix
BEJIMYMHU JIOPIBHIOIOTH BIAMOBIAHO 6 Ta 8 OJWHMIL. 3HAHTH MOaYTb BekTopa O i mokasatu
fioro HampsAMOK Ha rpadiky, Ko KyT Mk € if, BigpaxoBaHuil POTH TOJTUHHUKOBOI CTPLIKH,
nopisaroe 30°.

Tema 2. InauBigyajgbHa Ta JOKaJbHA NMOXiAHI.

Jlimepamypa: [3] c. 24-32.

1. Ha ckinbku 3MIHMTBCS 3a | roAMHy TemmepaTypa piKoi YaCTWHKH, IO NEPeCyBAEThCS B
TOPU3OHTANIBHIN TMJIOMIMHI HA MIBHIYHUN CXiA 31 MBUAKICTIO 12 M/C, AKIIO B IOMY X paioH1
Temreparypa B HepyxXoMiil Toumi 30utbmmiace 3a 1 roamny Ha 0,3 K, a ropusoHTanbHUN
IpajiieHT TemnepaTypu, 1o aopiBHioe 30°C/100 kM, cripsiMOBaHUN Ha MiBACHb?

2. OO6uuciuTH 3MIHY TemImeparypud 3a 8 T, SKy 3apeecTpye NpWiajJ, BCTAHOBJIEHUI Ha
HepyxoMoMy Oyl moOau3y MOBEpXHI MOps, SKIIO 3a JaHUMH BUMIPIOBaHb Ha BUIBHO
r1aBaroyoMy Oyl Temreparypa 3a el yac He 3MIHWJIAcs, IIBHUJKICTb TeYil CpsSMOBaHa Ha
MIBHIYHUE CXiJ 1 JOpiBHIOE 4 cM/C, @ TOPU3OHTAIBHUI TpajlieHT TeMIlepaTypy MOBEpPXHI BOIH
nopisaioe 30°C/100 k™ i cipsiMOBaHU# Ha MIBJEHb.

3. Pinka yacTHHKa pyXaeTbCsl B TOPU30HTANIBHIN ITUIOIIMHI Ha MIBHIY 31 WBUAKICTIO V. B ibomy
K pailoHl Temmeparypa B HEpPYXOMill ToYIll 3HMXKYeThCS KOXHY XBuinHy Ha 0,004 K.



TopusonTansauii rpagient temmeparypu V T crnpsmoBanuii Ha cxin. Ha ckiibkd 3MiHHTBCS
TeMIIepaTypa B YaCTHHIIL, [0 PyXa€ThCs, 3a 4 roquHn?

4. BU3HAUUTH HIBHIKICTH PYyXYy BpIBHOBa)KEHOI PIAKOI YaCTHHKHM, SKIIO il Temmeparypa B
MpolLeci pyxy He 3MIHIOEThCS, a y (DIKCOBaHIM TOUIll MPU I[OMY CHOCTEPIraeThCs 3HIKEHHS
temneparypu, sike apopiBaioe 0,20°C/rox. Bimomo, mo Momyis BEKTOpa TOPH30HTAIHLHOTO
rpagienta Temmepatypu nopiBaroe 0,020°C/kM 1 foro HanmpsIMOK ckiagae Kyt 60° 3 HaNPSIMKOM
PYXY YaCTHHKH.

5. Pinka yacTuHKA MiAiHMAEThCS BEPTUKAIBLHO Bropy 31 mBHAKICTIO 3 cM/c. OOuncnantu 3Miny i1
TEMIIepaTypu 3a 2 TOJAWHH, SKIIO TPAAIEHT TEMIEpaTypH CIPSIMOBAHWUN BEPTUKAIBHO BHH3 1
rioro moayns nopiBaroe 0,50°C/100 M, a y ¢ikcoBaHiii TOYIlI TPOCTOPY 3a BKa3aHUH dYac
TemMriepatypa 3pocia Ha 20°C.

6. O0UMCIUTH 3MIHY TEMIIEpaTypy 3a 2 TOIWHH B PIJKiH YaCTHHII, IO PyXaeThCs Ha CXif, 3i
MIBUJIKICTIO 4 M/C, AKIIO 130TepMHU (JIiHII PIBHUX 3HAYEHb TeMIlepaTypu) Oyio TPOBEACHO 3
MiBIHS Ha MiBHIY yepe3 2 K mapannenbHo MepuiiaHy 1 BIICTOSATh oAHa Bix ogHoi HA 100 kM, a
JIOKalbHAa 3MiHA TEeMIepaTypu HE cIHocTepiraeTbcs. Pyx BinOyBaeTbcs B TOPU3OHTANIBHIN
TIJTOTIMHI.

7. O0UYMCINTU WBUAKICTD P1IKOT YACTHHKH, KA PyXa€ThCsl B TOPU30HTAIbHIN MJIOIIKHI HA CXIJI,
SKILO 11 TeMIepaTypa 3 4acoM He 3MIHIOEThCS, a y (piKkcoBaHIN TOUILll TeMIrepaTypa 3HUKY€EThCS
Ha 0,32 K 3a roauny. ['opu3oHTanbHUN rpajiieHT TEMIIEPATypH CIIPSIMOBAHUI Ha CXiJ 1 TOPIBHIOE
o moaynto 10-5 K/m.

8. O0UYMCIUTH CKJIaI0B1 MIBUAKOCTI PIIKOT YACTUHKH, 110 PYXA€ThCSI B TOPU30HTAIBHIN TUTONIHHI
Ha MIBHIYHUM CX1A, SKIIO ii TemmepaTypa 3 4acOM HE 3MIHIOEThCS, a Yy (IKCOBaHIM TOUIII
temriepatypa 3HIKyeTbcst Ha 0,26 K 3a romuny. ['opu3oHTanmbHMI Tpami€eHT TeMmIepaTypu
CIPSIMOBAaHUM 32 BEKTOPOM HIBHJKOCTI 1 Horo Moaynb nopiBHioe 2 K/100 km. BpaxyBaTu, mo B
CTAaHJAPTHIA CHUCTEMI KOOpPJWHAT Il Yac pyXy Ha MIBHIYHHK CXiJ CKJIaJ0Bi IIBHUIKOCTI
OJIHAKOBI.

9. Pinka yacTHHKA pyXa€TbCsl B TOPU30HTAIBHIN TUIOIIMHI Ha MIBACHB 1 3MiHA ii TeMIlepaTypu Ha
30°C 3a roaMHy TEPEeBHUINYE BIAMOBIAHY 3MIHY TEMIIEpaTypu 3a TOJIWHY B HEPYXOMIH TOYIIL.
['opu3oHTaNBHUI TPAJIEHT TEMIIEPATypU CIPSIMOBAHUI Ha IMBJACHB 1 HOTO MOY/b nopiBHIOE (0,4
K/10 kM. OOGUUCIHTH MBUIKICTh PYXY YACTHHKHU.

10. Po3paxyiiTe 3MiHy TeMIlepaTypH 3a 2 TOAWHHU B PiJIKii YaCTHHIIL, 1[0 PyXA€ThCs, SIKIIO BOHA
3MIIYETHCS B TOPU3OHTAIBHINA IJIOMIMHI Ha CXia 13 MBHUAKICTIO 6 M/c, a y ¢iKCOBaHIA TodII
IJIOIMHA 3a el uac Ttemmeparypa 3Husmiacas Ha 0,62 K. T['opuszoHTansHuil rpamieHT
TEMIIepaTypH CIIPSIMOBAaHMK Ha CXij, oro BenuunHa AopiBHIoe 0,5 K/100 km.

Tema 3. Jlinii Teuii Ta TpaekToOpii pyxy.

Jlimepamypa: [3] ¢.32-41.

1. CxyiacTu piBHSHHS CIMEMCTBA JIIHIM Tedii Ta TPAEKTOPIN YIS MOJIS IIBUIKOCTI 3 MPOCSKIIISIMHU
. 3 . . .

Ha koopauHatHi oci V, =ax” , Vy =at, V, =0, ne a — Bigminna Big Hyns crana. 3Haiitu

pIBHSAHHS OJHi€l JiHil Tewii, MO MNPOXOAWTH B MOMEHT dacy I =1c yepes Touky A 3

xoopmunatamu X =1 , Y =1ta TpaekTopii 4acTuHKHM, 110 3HAXOMUTHCA B Ll TOUIi B JaHMii

MOMEHT 4acy.
2. 3HaifTu piBHSAHHS CIMEWCTBA JIiHIN Teuii Ta TpaeKTOPid, a TAKOXK JIHIKO Teuii, 1110 IPOXOIUTh B
momenT vacy U =1c uepes Touky A 3 xoopaunatamu X =1, Y =1ra Tpaexropito yacTunkw,
110 3HAXOJUTHCS B Il TOYIli B JaHWil MOMEHT Yacy, IKIIO MoJjie MBUAKOCTI 3axano: V, = Dby,
Vy =1t,V, =0, ne b - Binminna Bin Hyns crana.

3. Cknactu piBHSHHS CiIMEHCTBa JiHIM Tedii Ta TpaeKTOPiH A MO MIBUAKOCTI 3 MPOEKILIIMHU

. 2 2 : D . .

Ha koopyuHatHi oci V, = ax”, Vy =by*, V, =0, ne aib- sinminni Bix nyns crani. 3Haiitn

piBHSHHA OJHi€l JiHii Tewii, mo npoxomuth B MomeHT uacy {=1c uepes Touxy A 3



xoopmunaramu X =1, Y =1 Ta TpaekTopii 4acTUHKHM, 110 3HAXOAUTHCS B Lidl TOUI B JaHMii
MOMEHT 4acy.

4. 3HaifTu piBHSHHS CIMEWCTBA JIHIN Teuii Ta TPAEKTOPIH, a TAKOXK JIHIIO Teuii, 110 IPOXOIUTh B
momenT vacy U =2 uepes Touky A 3 koopaunaramu X =1, Y =1ra Tpaexropiro yactunku, mo

3HAXOAMTHCA B Wil TOYII B JaHMI MOMEHT 4acy, SIKIIO MoJie mBUAKOCTI 3amano: V, = —4X,
V, =t,V, =0.

5.Cknactu piBHAHHS CIMEWCTBA JIiHIHM TeUii Ta TPAaeKTOPIH IS MMOJIS MIBHIKOCTI 3 TPOSKIIIMHU Ha
xoopaunatai oci V, =ay, Vy =2X, V, =0, ne a — Binminna Bin Hyns crana. 3uaiftu
piBHAHHS OfHiel JiHii Tewii, mo npoxomuts B MomeHT yacy [—1c uepes Touky A 3
KoopauHaTaMu X = 2 ,

Y =1 ta TpaekTopii 4aCTMHKH, IO 3HAXOAUTHCS B il TOYI[ B JAHUI MOMEHT 4Yacy.

6. 3HaliTH pIBHSAHHA CIMENCTBA JIIHIM Teuii Ta TPaeKTOPIi, a TaKOXK JIHIIO Teuii, [0 MPOXOJUTH B
momenT vacy { =3¢ uepes Touky A 3 koopauHaTtamm X=2 , Y =3 Ta TPaeKTOPIK YACTHHKH, IIO
3HAXOJUTHCSA B IId TOUIl B JAaHUWMOMEHT dYacy, SIKIIO TO0JIe MIBHUIKOCTI 3a7aHo: VX = by,
Vy =3,V, =0, neb - Binminna Bix Hyns crana.

7. Cxnactu piBHSHHS cIMEWCTBa JIIHIM Teull Ta TPAEKTOPIN AJS MOJIs IBUJKOCTI 3 MPOEKIIIMU
Ha xoopauHarthi oci V, = tX, Vy =ay, V, =0, ne a — Binminna Bix Hyns crana. 3HaiiTa
PIBHSIHHSL OJHIET JIIHII Tedii, IO NPOXOIUTh B MOMEHT yacy =1 C wuepe3 Touky A 3
koopauHaTamMu X=1 , y=1 Ta TpaekTOpii YaCTMHKH, IO 3HAXOAUTHCSA B I[id TOUIl B JaHUH
MOMEHT 4acy.

8. 3HaliTH pIBHAHHS CIMEHCTBA JIIHIA Tedii Ta TPAEKTOPId, a TAKOXK JIHIIO Tedli, IO MPOXOIUTH B
MOMEHT 4Yacy t=1C depe3 Touky A 3 KoopauHaTamMu X=2 , Y=3 Ta TPAEKTOPIIO YACTHHKH, IO

3HAXOJUTHCSA B I TOYIl B JaHUHW MOMEHT 4acy, SIKIIO TO0JI€ IMIBHAKOCTI 3aJaHo: VX = 4y,

V, =3t,V, =0.

9. CxnacTtu piBHSHHS CIMEWCTBA JIHIN Teil Ta TPAEKTOPIN AJIA MOJIS MIBUIKOCTI 3 MPOCKIIISIMHU
.. 3 . . N

Ha KoopauHatHi oci V, = —ax”, Vy =a, V, =0, ne a - Binminna Bix Hyns crana. 3uaiitu

piBHsHHS ojHiel miHIT Tewli, IO NpPOXOAUTh B MOMEHT dacy t=1C uepe3 Touky A 3
KoopauHaTamu X=1 , y=1 Ta TpaekTOpii YACTMHKH, IO 3HAXOIMTHCA B Iill TOYI B JaHHUN
MOMEHT 4acy.

10. 3HaiiTu piBHSAHHSA ciMEWCTBa JiHIN TeUil Ta TPAEKTOPIH, a TAKOX JIHIIO Teuii, [0 TPOXOIUTh
B MOMEHT 4acy t=3C uepe3 Touky A 3 KoopauHaTtamu X=1, Yy=2 Ta TPAEKTOPIilO YACTHHKH, IO

3HAXOJUTHCA B I TOYIl B JaHWM MOMEHT 4acy, SIKIIO IOJI€ IIBUIKOCTI 3aJaHO: VX =4,
V, =3t,V, =0.

Tema 4. IloTeHniaabHUI Ta COJICHOINATBHUN PYX PiAUHH

Jlimepamypa: [3] c. 41-49.

1. 3HaliTH BUpa3 JUIs JUBEPIeHIlll IBUIKOCTI, SKIIO MPOEKIT BEKTOpa IIBUIKOCTI Ha
KOOpJIUHATHI oci BU3HAYAIOThCS CITIBBIIHOILIEHHIMH:

V, = ay2 + 22, Vy =bz+2x,V, =X+ 2y2 , ie aib — BinMminHi Bix Hyns 10BiIBHI cTaI.

2. 3HaWTH CKJIAJ0BI BEKTOpPAa BHUXOPY LIBUAKOCTI, SKIIO MPOEKLii BEKTOpa MIBHIKOCTI Ha
KOOpAMHATHI oci BHU3HAYaIOTHCA COOTHOILIEHUSIMHU: CHIBBiIHOIICHHIMM:

V, = ay2 + 212, Vy =72 +2bx, V, = ax® + 2y2, ge a i b — BigMinHi Big Hyns HOBiTBHI

CTaJl.



3. 3HaliTH KOMIIOHEHTH BEKTOpa KYTOBOI IIBHIKOCTI OOEpTaHHS, SKIIO KOMIIOHEHTH JHIHHOT
IIBUKOCTI PiIKOT YaCTUHKH 3MIHIOIOTHCS B 3aJIC)KHOCTI BiJl KOOPAWHAT 3a CHIBBITHOIICHHSIMHU:

VX = ayzz, Vy = 2bzy, VZ = 2ay2 , Ie a 1 b — BigMIHHI Bi HYJIA JOBUIBHI CTAJII.

4. 3HalTH CKJIAJOBI BEKTOpa HIBHAKOCTI COJICHOINAIBHOTO pyXy, SKIIO (GYHKIIS Tewil

w =2x%y.

5. 3HaliTH CKJIaZOBI BEKTOpA MIBHIKOCTI MOTEHIIAILHOTO PyXy, SKIIO MOTEHIIAT HIBUAKOCTI
¢ =2xy°

6. 3HaifTu BUpa3 ISl 3aBUXPEHOCTI, SIKIIO CKIAJ0BI BEKTOPA IIBUIKOCTI B3JIOBXK Oced X Ta Y
sajaHi cruiBBinHowenuamu: V, = ayz, Vy =—2bzy, ne a i b — Binminni Bix Hyns goBiNBHI
CTail.

7. 3HaiiTu BUpa3 M1 MJIOCKO1 AMBEPreHIlil, SIKIO MPOEeKIlii BEKTOpa IBUIKOCTI HA KOOPAWHATHI
. . 2 3 3 .
oci BusHawaioThes cmisBimHOmennamu: V, =ayz+bx’, V| =2bzy+Xx°, ne a i b -

BIIMIHHI BiJ] HYJISl JJOBUTHHI CTAJII.
8. JloBecT, 110 TUIOCKUHM pyX € OE3BUXPOBUM, SKIIO MPOEKIIii BEKTOpa IIBUJKOCTI Ha Bicl X Ta Y

3a/aHl CHIBBIIHOIIECHHIMH: VX = ax3 +Db, Vy = —2y + ayz, e a i b — BigmiHHI Big HyIs

JOBUIBHI CTaJIl.
9. loBecTH, 110 MIOCKUHA PyX € COJICHOIATBLHUM, SKIIIO MPOEKIiT BEKTOpa IIBUJIKOCTI Ha BIC1 X

Ta Y 3a7aH1 CIIBB1IHOIICHHSIMH: VX = —2y + ay2 ,Vy = ax3 +b , neaib-— BigminHi Bix HYJIS

IOBUIBHI CTaJIl.

10. 3HaliTH AMBEPTEHIII0 pajiiyca-BeKTOpa I, MPOEKIlii SKOTO HAa KOOPJIUHATHI OC1 TOPIBHIOIOTH
XY,

Tema 5. [{upKynsiis MBUIAKOCTI

Jlimepamypa: [3] c. 49-59

1. OGumcnutu TUPKYJIAmiro mBUAKOCTI 3a KoHTypoM ABCD, mo IlpencraBnse co6oro
MPSIMOKYTHHUK 31 CTOPOHAMH, TTapaJIeIbHUMU KoopAnHAaTHUM ocsiM Ox, OY Ta piBHUMU 3aJlaHUM
grciaaMm a 1 b. CkimamoBi BekTopa MIBHAKOCTI YaCTHHOK PIIMHH BH3HAYAIOTHCS (OPMYIIaMU:
V, =2my, Vy =V, V, =0, ne m - xoucranra.

2. OOyuCIUTH LHPKYJIANiI0 MBHAKOCTI 3a koHTypom ABCD, mo mnpencrasise coboro
MPSIMOKYTHHUK 31 CTOPOHAMH, NapaleIbHUMU KOOpAHMHATHUM ocsiM Ox, OY Ta piBHUMU 3aJlaHUM
yucinam a i b. CkinamoBi BekTOpa HMIBHUAKOCTI YaCTHHOK PiIMHHM BH3HAYAIOTHCS (HOPMYyJIaMH:
V, = mxy, Vy =0, V, =0, ne m - xoucranra.

3. OOuyucnuTH WHUPKYIALII0 MBUAKOCTI 3a KoHTypom ABCD, mo mnpencraisie coboro
MPSIMOKYTHUK 31 CTOPOHAMHU, MapaledIbHUMH KoopAUHATHUM ocsaM Ox, Oy Ta piBHUMH 3a/laHUM
yucinam a i b. CkimamoBi BekTOpa HMIBHUAKOCTI YAaCTHHOK PIIMHHM BH3HAYAIOTHCS (HOPMYyJaMH:

V, =—my, Vy =-—mX, V, =0, ne m — koncranura.

4. OOuUMCIMTH TUPKYISMi0 MBUAKOCTI 3a KoHTypoM ABCD, mo mnpenacrasiasie coboro
NPSIMOKYTHHUK 31 CTOPOHAaMH, NapaeIbHUMU KOOpAUHATHUM ocsiM Ox, OY Ta piBHUMH 3aJlaHUM
yucnam a i b. CkmamoBi Bekropa IIBHUAKOCTI YaCTHHOK DiIMHH BH3HAYAOTHCS (GOpMylaMu:
V, =-my, Vy =mx, V, =0, ne m— koncranra.

5. OOyHucnuUTH UHUPKYIALiI0 MBUAKOCTI 3a KoHTypom ABCD, mo mnpeacrasise co0oro
NPSIMOKYTHHUK 31 CTOPOHAMH, NapalieIbHUMU KOOpAUHATHUM ocsiM Ox, OY Ta piBHUMH 3aJJlaHUM
gucnam a i b. CknamoBi BekTOpa HMIBUAKOCTI YaCTMHOK PIIMHHM BH3HAYAIOTHCS (OPMYJaMH:

V, =—m, Vy =my, V, =0, ne m - koncranra.

x =



6. OOuyMCIUTH THPKYISIII0 MBUAKOCTI 32 KoHTypom ABCD, mo mnpencrasisie coboro
MPSIMOKYTHHUK 31 CTOPOHAMH, apaJieIbHUMHU KoopAUHATHUM ocsiM Ox, OY Ta piBHUMH 3alaHUM
gyucinam a i b. CknamoBi BekTOpa MIBUAKOCTI YaCTHHOK PIIMHH BHU3HAYAIOTHCS (HOPMYJaMH:

V, =-mx, Vy =ymV, =0, ge m — koncranra.
7. OOuYMCIATH THPKYISII0 MBUAKOCTI 32 KoHTypom ABCD, mo mnpencrasisie coboro

MPSIMOKYTHUK 31 CTOPOHAaMH, NapajieIbHUMH KOOpAUHATHUM ocsaM OXx, OY Ta pIBHUMH 3a/laHUM
gyucinam a i b. CkinamoBi BekTOpa MIBUAKOCTI YaCTHHOK PIIMHHM BH3HAYAIOTHCS (hopMynamu:

V,=m, Vy =my, V, =0, ne m - koncranra.
8. OOYHMcIUTH MHPKYISIiI0 MBUAKOCTI 3a kKoHTypom ABCD, mo mnpencrarise co0oro

MPSIMOKYTHUK 31 CTOPOHAaMH, MapajieIbHUMH KOOpAUHATHUM ocaM Ox, OY Ta pIBHUMH 3a/laHUM

gyucinam a i b. CknamoBi BekTOpa HMIBHAKOCTI YAaCTHHOK PIMHU BU3HAYAIOTHCSA (hopMynamu:
V, =-—m, Vy =m, V, =0, e m - xoncranra.

9. OOuuciIUTH THPKYISII0 MBAIKOCTI 32 KoHTypom ABCD, mo mpencrasisie coboro
MPSIMOKYTHUK 31 CTOPOHAaMH, MapajieIbHUMH KoopAUHATHUM ocaM Ox, Oy Ta pIBHUMH 3a/laHUM
gyucinam a i b. CknamoBi BekTOpa MIBUAKOCTI YAaCTHHOK PIMMHH BHU3HAYAIOTHCS (HOPMYyJIaMH:

V, =—mXx, Vy =my, V, =0, ne m - koncranra.
10. OOYmCcIUTH WHUPKYIAMiI0 IMBHAKOCTI 3a kKoHTypoM ABCD, mo mnpezacraBise coboro

MPSIMOKYTHUK 31 CTOPOHAMH, MapaleIbHUMHU KOOpAUHATHUM ocsiM Ox, OY Ta piBHUMH 33/1aHUM
gyucinam a i b. CkinamoBi BekTOpa MIBUAKOCTI YaCTHHOK PIAMHM BU3HAYAIOTHCSA (hopMmynamu:

V, =-mx, Vy =mx, V, =0, ne m - koncranra.

4.3. TunoBi TecTOBI 3aBIaHHS /10 3aJ1iKOBOI KOHTPOJILHOI po0OTH.
Jlimepamypa: [1] c. 4-72, [2] c. 3-84,

1. JlaiiTe BU3HAYCHHS Tpaji€HTa MO CKaaspHOi Benuuunu ¢ . ([2], ctop. 76-
77)

2. SlkuM YMHOM CHpPSMOBAHUN TPATIEHT CKAISAPHOI reodi3sMYHOT BEIHMYHHU
BiAHOCHO 30iHii i€l Benuuuau? ([2], crop. 76-77)

3. I'pamieHT MOJs CKaJApHOI BEIUYUHU ¢ CHPSIMOBAHUMA y OIK 3pOCTaHHS YU Y

0ik 3MeHIeHHs miei Benuuunu? ([2], cTop. 76-77)

DyYHKITIEIO IKUX apTYMEHTIB € Oynb-sika reodiznyna Benuunna? ([], crop. )

CKUTbKY CKJIQJIOBHX MA€ TPAJIEHT BEKTOPHOI BEIMYUHHU 1 SIKY Ha3BY M€ IIs

BeanunHa? ([], crop. )

Merton E#inepa i Mmeron Jlarpanska

7. SIx Ha3WBa€THCA METOJ OMHCY PYXY PIIUHHU, B IKOMY PO3TISIAIOTHCS 3MIHU
reopi3MYHUX XapaKTEPUCTHK 3 IUIMHOM 4Yacy B OKPEMHX YaCTHHKAX
pinuan? ([1], crop. 23-26)

8. Oxapakrepusyiite wmeron Eitnepa Ta wMeron Jlarpamka. HabenmiTh
BiIMIHHOCTI 1TuX 1BOX MeToiB. ([1], cTop. 23-26)

9. SIx Ha3WBa€ETHCA METOJ OMHCY PYXY PIIUHHU, B IKOMY PO3TISIAIOTHCS 3MIHU
reopI3UYHUX XAPAKTEPUCTUK 3 TUIMHOM 4acy B piIMH1 y (JIKCOBAHUX TOUKAX
mpocropy? ([1], cTop. 23-26)

10.3B’530K iIHIMBIAYAJIBHOT Ta JOKAJIBHOT MOX1THUX

11.111o xapaktepu3ye iHauBIAyanbHa noxigaa? ([1], crop. 27-28)

ok

o




12.111o xapaktepu3sye gokainbHa noxigHa? ([1], crop. 27-28)

13.1Ilo xapakTepusye ropu3oHTaNbHA aABeKIlis Temmepatrypu? ([1], crop. 27-
28)

14. TpaekTopii pyXy Ta JiHii Teuii

15.JTatite Bu3HaYeHHs JiHii Teuii. ([1], crop. 29-30)

16./laiiTe Bu3HAUeHHs TpaekTopii pyxy. ([1], crop. 29-30)

17.HaBeniTe O3HaKH, SKUMU BIAPI3HSIIOTHCS JIIHIS TEUli Ta TPAEKTOPIL PYXY.
([1], crop. 29-30)

18.CraitioHapHi Ta HeCTaI[IOHAPHI PYXU

19. Axwmit nporec (pyx) HazuBaroTh cramionapuaum? ([1], crop. 30)

20. SIkuit pouiec (pyx) HazuBaroTh HecTamionapaum? ([1], crop. 30)

21.5lk moBoasATh cebe MiHIM Teuii Ta TpPAeKTOpli pyXy MNpH CTalliIOHAPHOMY
(uectarionapHomMy) nporeci? ([1], crop. 30)

22.1lepia Teopema ['enbMrombiia

23.Chopmymrorite niepiry Teopemy ['enbmromnbma. ([1], ctop. 31)

24.3 sxkux BUIIB MEPEMIIICHHS CKIAMAEThCA TMEPEeMIlICHHS PiaKoro 06’ emy?
([1], cTop. 31)

25.3 SKUX BWAIB TIEPEMIIICHHS CKJIAJAEThCA TEPEMIIICHHS KBa3iTBEPAOTO
00 emy? ([1], cTop. 31)

26.5lke 3 TphOX BHUJIB MEPEMIIICHHS — IOCTYIAJbHOIO, O0EPTAIHHOTO 1
nedopMaIiifHOr0 — BITHOCHUTBCS 0 TMEPEMIIIEHHS, 110 € MPUTaAMaHHUM
Tineku pinuHamM? ([1], ctop. 31)

27.3B’530K BUXOPY IIBUIKOCTI 3 KYTOBOIO IIBUIKICTIO

28.5lkumM ymHOM 3B’s3aHI BUXOp IMIBUJKOCTI Ta KyToBa mBHUIKICTB? ([1], cTop.
33)

29.11Mo xapakTepusye Buxop mBuakocti? ([1], crop. 33-34, 38-39)

30.JIns  sxkux BHAIB PyXy BHUXOP IIBHUIKOCTI, KyTOBa IIBUJIKICTh
nopiBaoBatuMyTh HYII0? ([1], cTop. 33-34)

31.Cxnaf0oBi MIBUAKOCTI IehopMaIiitHoOro pyxy, TeH30p nedopmartii

32.5lky nudepeHiiaabHy XapaKTepUCTUKY TOJISI IMIBUIAKOCTI SBISIOTH COOOFO
JiaroHalibHI WieHU TeH3opa nedopmaiii? ([1], crop. 34-35)

33.4ka nudepeniiianbHa XapaKTepUCTUKA MO MIBUIKOCTI € XapaKTEPUCTHUKOIO
obepranpHOTO pyxy pinuan? ([1], crop. 38-39)

34.Hapnaiite ¢iznuHe TIryMadeHHs AuBepreHiii meuakocTi. ([1], ctop. 36-38)

35.HaBenite qudepeHiiaabHi XapaKTEPUCTUKHU TOJIS IIBUIKOCTI 1 HaganuTe imM
¢iznune TaymaueHss. ([1], ctop. 35-43)

36.Po3rnsimaeThcsl TIIOCKUH PyX eleMEHTapHOro 00 €My pinuHH, SIKAN

D D ov, oV,
XapaKTepU3yeTbca V, = > X, Vv, = > y, ne D= . +—=>0. 3pobdbutu
X

noOyloBy 1 BKa3aTH, SKUH BHJ pyXy CIOCTepiraeTecs 1 1o Oyxae

BiZIOYBaTUCH MPH IIbOMY pyci 3 vacTuHKoI0. ([1], cTop. 36-38)
37.Po3rnsimaeThcsl TUIOCKUH PyX e€IEeMEHTapHOro 00’€My piIuHU, SKUH
D
2

D 8Vx av)’
XapaKkTEepU3y€eTbCA V, =—X, V = E y, ne D=—+—<0. 3poburu

OX



noOyAoBy 1 BKa3aTu, AKUH BHJ pyXy cHocTepiraetbca 1 mo Oyzae
BiZIOYyBAaTUCH TP IIbOMY pYCi 3 YacTuHKOIO. ([1], cTop. 36-38)
38.Po3rnsgaeTbcsi IIIOCKMH pyX €JIEeMEHTapHOro o0’€My piIWHH, SKUH

C C N, v,
XapaKTEePU3YEThCS V. = _E y, v, = E X, nge C= 8_ -—%>0. 3pobutu
X

noOy/0By 1 BKa3aTu, SKUH BHUJ pyXy CHOCTepiraerbca 1 1o Oyze
BiZIOYBAaTUCH TIPU IbOMY pYyci 3 yacTHHKOIO. ([1], cTop. 38-39)
39.Po3rasgaeTbesi MIIOCKUMH pyX €JIEeMEHTapHOro o0’€My pilUHH, SKUH

C C o, ov
XapaKTepu3yeTbcss Vv =—-—y, V =—X, Ae C=—-—2<0. 3pobutu

2 b2 OX
noOy/oBY 1 BKa3aTH, SKWUH BHJ pyXy CIOCTepiraetbcs 1 1mo Oyze
BiZIOYBaTUCH MPH I[bOMY pyci 3 yacTuukoio. ([1], crop. 38-39)
40.Po3rnsaaeThCsl  IJIOCKUK pPyX €IEMEHTApHOTO 00’€My pPiIWHH, SKUN

xapakrepusyetbest v, =(v,),, v, =(V, )O. 3pobutH OOYI0BY i BKa3aTu, KU

BUJ] pyXy crocTtepiraetbca i mo Oyzae BinOyBaTUCh NpU IBOMY pyci 3
yactuukoro. ([1], crop. 36-37)

41.CoseHO1aIpHAN Ta MOTEHIIAILHIN PYX PIIMHU

42.JlaiiTe BU3HAUCHHS COJICHOIAAIbHOMY pyxy pimunu. ([1], ctop. 43-46)

43.[laiiTe BU3HaUYEHHs NOTeHITiany mBuaKocTi. ([1], crop. 46-48)

44, [laiite Bu3HaueHus ¢pyHkiii Teqii. ([1], crop. 43-46)

45, JlaiiTe BU3HaUEHHS MOTEHIIATbHOMY pyXy pimunu. ([1], crop. 46-48)

46.5lkuM YMHOM BIIHOCHO OJIHA OJIHOI CTIPSIMOBaHi €KBIMOTEHIIaJIbHI JI1HIT Ta
miuii Teuii? ([1], cTop. 48)

47.]JlaiiTe BU3HAYeHHS 130J1iHIT (PYHKIIT Tedii 1 MOKaXiTh 3 SIKOI BEKTOPHOIO
niniero Bona coiBnamae? ([1], crop. 45)

48.PiBustaas Komri-Pimana. ([1], cTop. 48)

49.1lupKynsilig MBUIKOCTI

50./laitTe BU3HAUYCHHS UPKYJIALii mBuakocti. ([1], cTop. 52)

51.Konmu mupKymsiis MBHUAKOCTI JOPIBHIOE HYJIO, KOJH € Bi €MHOIO, KOJHU
noxatHoro? ([1], crop. 52)

52.5lkor0 Oyne UMPKYJAIiSA, SKIIO YaCTHHKH PIAMHHU, IO 3HAXOIATHCS Ha
KOHTYp1, BUSIBJISIOTh TCHJICHIIII0 PYXaTUCh Y3J0BXK KOHTYpPY y HANpSIMKY,
AKu# criBnagae 3 woro ooxomom? ([1], ctop. 52)

53.3 AKOI0 XapaKTEPUCTHKOI BUXOPY MIBHUAKOCTI TOB’S3aHA IUPKYJISILis?
([1], cTop. 52)

54. flxum ynHOM 3B’ s3aH1 UPKYJIAIisS Ta BuXxop mBuakocti? ([1], crop. 52)

55.BrnactuBOCTI IUPKYIAIIT TBUIKOCTI.

56.11oTik BEKTOpa MIBUIKOCTI

57.]laiiTe BU3HAUYCHHS MTOTOKY BEKTOpa MBUAKOCTI. ([], cTOp. )

58.11oTik BUXOPY MIBUIKOCTI

59./laiiTe BU3HAYCHHS IHTCHCUBHOCTI BUXpoBoi Tpyoku? ([1], cTop. 51)

60.Chopmymroiite npyry Teopemy ['enpmromnsma. ([1], ctop. 51)




61.3akiHuiTh TBepIKEeHHsA: ,IlOTIK BHXOpY IIBHJIKOCTI Kpi3b JOBUIBHO
MIPOBEJICHUN Mepepi3 BUXPOBOi TPYOKH B JaHUN MOMEHT 4acy B3JOBX BClel
TpyOkwu...” ([1], cTop. 51)

62./laliTe BU3HAYCHHSI BUXPOBOI JIiHii, BUXpOBOI TpyOKH. ([1], crop. 48-51)

63.Chopmymtoiite mepiry Teopemy TomcoHa. 3B’S30K MK HPUCKOPEHHSIM
UPKYJSILIERO 1 UPKYIIsLieto npuckopenns. ([1], crop. 110-111)

64./Ilunamika

65.3aranbpHi 3aKOHU 30€piraHHs Ta X BUpa3 y reodi3uyHiil TIpOAUHAMIII

66. laiiTe BU3BHauUeHHs IMITYIbCY (KUIBKOCTI pyXy). ([], cTop. )

67.5lke piBHSHHS € MaTeMaTUYHUM 3alKUCOM 3aKoHy 30epexkenHs macu? ([],
CTOp.)

68.fke piBHAHHS € MaTeMaTUYHUM 3alKCOM 3aKOHY 30epexeHHs eHeprii? ([],
CTOD. )

69.5lke piBHSHHA € MaTeMaTUYHUM 3alHCOM 3aKOHY 30€peXeHHs KILTbKOCTI
pyxy (immynecy)? ([1], crop. )

70.5lke pIBHAHHS € MaTeMaTHUYHUM BHPA30M 3aKOHY 30€peKEHHS MOMEHTY
immysecy? ([], crop. )

71.MacoBi Ta HOBEpXHEB1 CUIIU

72.Jlaiite Bu3HaueHHs: MmacoBuM cuiiam? ([1], crop. 60-62)

73.Jlaiite Bu3HaueHHs nmoBepxueBuM cuinam? ([1], crop. 64)

74.5Iki cuam BiTHOCATH 10 MacoBuX (moBepxHeBux)? ([1], crop. 60-64)

75.J10 skoi Tpynu cua (MacOBHUX UM TOBEPXHEBHMX) BIIHOCATHCS (DIKTHUBHI
cunu? ([1], cTop. 61)

76.PiBHSIHHS HEPO3PUBHOCTI

77.]JlaiiTe BU3BHAYCHHS MIUIBHICTH MOTOKY pimuuu? ([1], crop. 56-58)

78.Hanaiite ¢i3uaHU 3MICT MIUILHOCTI TOTOKY pinuHM. ([1], cTop. 57)

79.Burisin piBHSHHS HEPO3PUBHOCTI JJIsl HECTUCIUBOI pinunM. ([1], cTop. 58)

80.Burmnsig piBHSHHS HEPO3PUBHOCTI /17151 CTUCTUBOT piguHu. ([1], cTop. 58)

81.4xy pinuHy Ha3UBAIOTh CTUCIUBOIO (HecTHCINBOMO)? ([1], cTop. 58)

82.3arasibHuii BUTJIS PIBHSHHSA PYXY 1I€albHOI Ta B’SI3KOT1 PIAMHU Yy CUCTEMI
BI/UTIKY, 1[0 TIOB’si3aHa 3 00epToBOr 3emiero. PiBHAHHS pyXy ineanbHOI
pimuau y dopwmi Eiinepa ta Ha’e—Crokca (ctop. 59—-84)

83.Uum Bigpi3HsatoThCs piBHsAHHA Einepa Bin piBHsHb Har’e—Ctokca? ([3],
cTop. 68-69)

84.B skiit piguHi ICHYIOTB JiHIe HOpMalibHI HanpyxeHHs? ([1], ctop. 67—68)

85.B skiif piquHi, OKpIM HOPMAJIBHUX HAIPY>KeHb, BAHUKAIOTH 1I€ 1 TOTHYHI?
([1], cTop. 75-80)

86.B sxoMy cTaHi BHUSBISIETBCSA BIAMIHHICTH MDK B’S3KOI0 Ta 1JI€aIBHOIO
pigunO0? ([1], cTOp. 72-74)

87.5x Ha3uBarOTH BHYTPIIIHI CHJIH, III0 BUHUKAIOTH MIPHU JAedopmarlii pignHu Ta
MepeKoKaroTh i gedopmaii? ([1], ctop. 72-74)

88.4x Ha3WBalOTh MPOECKIII0 HAMPYKCHHS, MO0 i€ HA OJWHHUIIO TUIOIIAJKU
MMOBEPXHI, Ha HOpMaJib 10 wiei moBepxHi? ([1], crop. 67-68)




89.5lk Ha3MBalOTh MPOEKIII0 HAMPY>KEHHS, IO Ji€ HAa OJWHHUINO IUIOMIAJKU
MOBEPXHI, Ha JOTUYHY JI0 1i€1 MOBEPXHI MJIONIUHY, sIKa MOOya0BaHa B I[1H
camiit toumi? ([1], crop. 75—76)

90.PiBHsHHSA pyXy iAeanbHOi Ta B’s3k0i piauHu y ¢dopmi ['pomeko-JlemOa
(cTop. 71-72, 83-84)

91.5Ixa nudepeHuianbHa XapaKTepUCTUKA MOJS MBUIKOCTI BUKOPUCTOBYETHCS
y piBHsaHHAX ['pomexo-JIlem6a? ([1], crop. 71-72, 83-84)

92.]lns1 BUBEAECHHS SKOrO PIBHAHHS BUKOPHUCTOBYETHCS PIBHAHHA Yy (opMmi
I'pomexo-Jlemba? ([1], crop. 71-72, 83-84)

93./lns ommcy MpOLECIB SKUX MacmTabiB B OCHOBHOMY BHKOPUCTOBYETHCS
piBasiHHA y popmi ['pomexo-Jlemba? ([1], crop. 71-72, 83-84)
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