MiHICTEPCTBO OCBITH 1 HAYKH Y KpaiHH

XapKiBCbKUI HAllIOHAIBHUN YHIBEPCUTET PaAi0eICKTPOHIKU

Kadenpa dizukn

I[TAKET KOHTPOJIbHUX 3ABJ/IAHDb

3 Kypcy (Qi3MKH JJ1 CTYACHTIB crieniaabHOCTI - 124 CuctemMHuit aHami3

EJ'IGKTpOHHG BUAAaHHA

3aTBEPIKEHO
Ha 3aciJiaHHl kageapu Qpi3uku

ITpoToxon Ne 1 Bix 30.09.2022.

XapkiB 2022



g B~ W N -

3MICT
Crp.
3MICT MaTepiaTy Ha 1-F CEMECTP ... vovvenrieieeie et e eiieeaeans TR
DopMH Ta TEPMIHA TTOTOTHOTO KOHTPOITEO. .. .vveutenteneensensensarieneensneneesnenns A4

DOpMYBAHHS CEMECTPOBOT OLITHKH . ....evvvreeeerreeeseesennneeennneeannneennneeennneeennnes eanilh

[TuTaHHs 17151 €KCIPEC-KOHTPOIIIO HA MPAKTHUHUX 3AHATTIX .« cvvvereeeeneeenaennn cneen 3)
[HUB1TyaTbHI PO3PAXYHKOBI 3ABIIAHHM . ..\ vveeeeteeentteeennteeennneeannneeanneeenaenaens 11
S ATTEPEIIK BAPIAHTIB. ... uvt ettt enteente et et e eeeeteeaeeaaeeaneeenaeensereeeniness 11
5.2Bumoru 10 0pOpMIIEHHS 1HIUBIIyaIbHUX PO3PAXYHKOBHUX 3aB/IAHb. .............. 11

] <) 0T ) o X F R 12



1 TEMATUYHUWN IIJIAH JIEKL{IH

Monynb Pozmin [Tizpo3main N .u
JICKITIH
1 1. Kitacnuna mMexanika 1.1. Kinemartuka. 1
1.2. lunamika 2
1.3. 3axonu 30epeKeHHs. 3
2. EnmexTpocraruka 2.1. EnextpuuHe noje y Bakyymi 4,5
2 (eJIEKTpUYHE TI0JIC) 2.2. Enextpuune 1mose y J1€JeKTpUKax 6
2.3. IIpOoBiIHUKH B €IEKTPUUHOMY MO 7
3. lMocriiiHuii cTpymM 8
4. 3aKOHU MOCTIIHOTO 9

CTpyMy.

4.1. 3akon Owma, mpaBwia Kipxroda,

3akoH [[xoyma-JIenna




2 ®OPMU TA TEPMIHU ITOTOYHOI'O KOHTPOJIFO 3HAHb

Ne Bun konTpoiro

/o

TepMmin npoBeeHHS

2.1. | Excpecc — KOHTPOJIb MATOTOBKH IO MIPAKTUYHUX

3aHSTH (MEpeIiK MUTaHb HABEICH HIKYE)

Ha xoxHOMY npakTHyHOMY

3QHATTI

2.2. | 3axucr 3BiTiB 3 JIP (31aua nukiy)

2 pa3u y cemecTp (3riHO

rpadixy JIP)

2.3. | 3mava 1HUBITyJIBHOTO PO3pPaxyHKOBOTO

3aBJaHH

OcrauHiil THXIEHD

ceMecTpy

3 ®OPMYBAHHS CEMECTPOBOI OLIIHKH

3.1 IlincymkoBa ominka (I10) 3 qucrumuniam «}izuka» BU3HAYAETHCS 32 HOPMYIIOIO

T10=0,6(ITB)+0,4(EO)

ne [1b — mipcyMkoBuUii 0aa MOTOYHOTO KOHTPOJII0, HAOpaHUM MPOTATOM CEMECTPY;

EO — ex3amenariiiina orjiHka.

3.2 [Tincymkosuii 6amn (I1b) 3a cemecTp migpaxoByeThbes 3a POpMyII0r0

IIh = (<II3> + <JIP> + IP3)/ 3,

ne <I13> - cepenHs O1IHKA 32 EKCIPEC-KOHTPOJIb HA MPAKTUYHUX 3aHATTSX;

<JIP> - cepenHs OIliHKa 32 BUKOHAHHSI TAOOPATOPHUX POOIT (3aXUCT 3BITIB);

IP3 — ominka 3a iHaUBIAyalbHE PO3PAaXyHKOBE 3aBIaHHS.

Vi o1iHKHY BUCTABIIOTHECA 32 100-0aIbHOIO IIKAIOKO.

YBAT'A!!!: YMOBOIO JOIIYCKY 10 EK3AMEHRY € IIb > 60.




4. TEMATUKA ITPAKTUYHUX 3AHATH TA IIMTAHHA U1 EKCITPEC —
KOHTPOJIXO HA 113

. Kinemaruxka (migpo3maia 1.1)

JlaTu BU3HAUEHHS MEXaHIYHOI CUCTEMH.

Jlath BU3HAYCHHS KIHEMATHIII.

JlaTu BU3HAUEHHS HOPMAJIbHOMY ITPUCKOPEHHIO.

3anucaTH 3B'SI30K JIHIHHUX 1 KyTOBUX KIHEMAaTHYHHUX XapaKTEPUCTUK

o € npeqmerom mexaniku? JlaTy BUBHAYCHHS.

JlaTu BU3HAYCHHS MMOCTYMAIBHOMY PYXY.

[ITo Ha3uBa€ETHCS TPACKTOPi€IO?

3anuinTh KIHEMAaTUYHE PIBHSHHS MOCTYNAIBHOTO PYXY.

. JlaTh BU3HAUEHHS 00EPTAIBHOTO PYXY.

10 [ITo Ha3UBaETHCS JTIHIMHIM TEPEMIIIICHHIM?

11.]aTv BH3HAUEHHA KyTOBOMY I€pEMIllleHHI0. Moro 3B'f30K 3 IIiHIHHEM
EPEMIIICHHSIM.

12.Yum 3a1a€ThCs TOJIOKEHHS MaTepiaabHOT TOUKH?

13./laTv BU3HAYCHHS JIIHIHHOI IIBUJIKOCTI (MUTTEBOI i CEpETHBOI).

14.JlaTi BU3HAaYEHHS KYTOBOMY MPUCKOPEHHIO.

15.51x1 ABa BUIU pyXy € OCHOBHUMHU?

16./laTi BU3HaYEHHS MaKpOTLJIA.

17./1aTv BU3HAYCHHS JIIHIHHOMY IPUCKOPEHHIO (MUTTEBOMY 1 CEPEIHBOMY).

18.3anumriTh KiHEMaTUYHE PIBHAHHS 00€PTATLHOTO PYXY.

19.]lati BU3HAYEHHS CUCTEMU BIJITIKY.

20.CniocoOu 3aBIaHHS MMOJI0KEHHS MaT. TOYKH.

21.Jlati BU3HAUCHHS TaHTEHIIIaJJbHOMY MPUCKOPEHHIO.

22.11o take mepion? Yactora obepTanHs?

23.11o € mpenmerom (izuku?

24.]laT BUBHAUCHHS KIHEMATHIII.

25.51x moBHE MPUCKOPEHHS TMOB'sI3aHE 3 HOPMAIBHUM 1 TAHTCHIIIAIbHUM?

CoNoORrWDE

2. Jluramika (mmapo3aur 1.2)

1. Yim BipI3HAETHCS AMHAMIKA BiJl KIHEMATUKHU.

2. Illo Take iHepuianbHa cucTeMa BiIiKy ? HaBectu npukiia.

3. 1o Take imMmmynbc?

4. IIlo Take mexaHiuHa cucreMa? YuM BU3HA4YaIOThCS 11 rpaHuL?

5. o Take maca? BaacTHBOCTI IbOTO MOHSTTS.

6. OCHOBHMI 3aKOH JUHAMIKM mocTynaidbHoro pyxy. Ilpuknaag ioro
3aCTOCYBaHHH.

7. o Take uentp mac? J[Jis 4Oro BAKOPUCTOBYETHCS 11€ TOHSITTS?

8. Ilepmmii 3akoH HeroTona. [Ipukmnan iloro 3acrocyBaHHs.

9. Illo Take 3amkHyTa cucreMa? HaBenith nmpukiaau.



10.111o Take cuima? BiacTHBOCTI IILOTO MOHSTTS.

11. Apyruii 3akon HetotoHa. [Ipuknan ioro 3acTtocyBaHHs.

12.Buau cun y Mexanini. Buau B3aemo/ii y npupoi

13.Tperiii 3akon Hprorona. [Ipukian ioro 3acTocyBaHHs.

14.11lo Take piBHOIOYA cuita? TlosicCHUTH MaJTFOHKOM.

15.111o Take MomeHT cuiu? [10SCHUTH MaTTIOHKOM.

16.111o Take MOMEHT iHepIIii MaTepiaibHOi Touku? Tina?

17.111o Take MOMEHT IMITyJIbCY MaTepianbHOi Touku? Tima?

18.lpyrwmii 3akoH HetoTOHA 111 00€pTATBEHOTO PYXY.

19.0cHoBHU 3aKOH TUHAMIKH 00€PTATBHOTO PYXY.

20.VY gxux BUMaAKaXx Jif04a Ha TIJIO CHJIa HE CTBOPIOE MOMEHTY?

21.Y skoi 3 Kynb omHakoBoi Macu (MimgHiN abo aepeB’siHii) OLIbIIIE MOMEHT
1Hepii?

3. 3akonu 30epexenus (miapo3mia 1.3)

o Take enepris? Sdxkum 00'ekTaM BOHA BIacTUBa?

[Ilo Take noTeHIiiiHa eHeprisa?

YMOBa KOHCEPBATUBHOCTI CHUII.

[Ilo Take po6oTa? BiacTUBOCTI 111€1 BETMYUHHU.

Buan noTeHuiiHO1 eHeprii B MEXaHIIIi.

[Ilo take 1 Jxoynn?

[Ilo Take moBHA MeXaHIYHA €HEpris?

VY sikomy Bumajky poboTa cuiiu HeraTUBHA?

. YMoOBa cTaHy CTIHKOi pIBHOBaru CUCTEMH.

10 o Take kiHETHYHA eHepris? BIacTUBOCTI i€l BEIMYMHHU.

11.V skoMy Bumajky po0OoTa CUIIM Ha KIHIIEBOMY IUIAXY JIOPIBHIOE HYIIIO?
12.5Ix1 cunm Ha3WBAKOThHCS KOHCEepBATUBHUMU? [Ipukiany Takux cui.
13.3aranbHuii 3aK0H 30€pEKEHHS CHEPTii.

14.3akoH 30epekeHHs eHeprii B MeXaHiLl.

15.3akon 30epexxeHHs iMmyiabcy. HaBecTn npuknaau.

16.3akoH 30epekeHHsT MOMEHTY iMITynbey. HaBectn mpukmany.

©CoNoa~LNE

4. Enextpuune none (mimpo3mia 2.1, 2.2)

[Ilo Take 3apsan? Enementapuuii 3apsa’?

300pa3uT eIEKTPUIHE TTOJIC TUTIOIS.

[Ilo Take 3apsypkene Tio? Hesapsamkene?

300pa3uTu eICKTPUYHE OJIC TBOX OAHOMMEHHHX 3apsiIiB.

I1o Taxe enextpusanis? Ii Bumy.

CdopmymroiiTe # 3anumniTh Teopemy ["ayca.

Mesxi 3acTocyBaHHs 3akoHy KyroHa.

YMoOBa NOTEHIIIMHOCTI €JIEKTPOCTATUYHOTO TOJIA.

Sk 3acTocyBartu 3ak0oH KylioHa 10 MPOTSHKHUX 3apsAKEHUX TUT?

CoNoOk~WDNE



10. Mo take nmoTeHmian? 3anuuIiTe GOpMyIy Ui MOTEHI1aTy TOYKOBOTO
3apsay.

11. BuseniTs 13 3akoHy KysioHa GpopMyiy Jijis HanpyKEHOCTI MO TOYKOBOTO
3apsiy.

12. 3B'A30K HAPY>KEHOCTI 3 MOTEHIIATIOM.

13. 1o Take HaIPY>KEHICTh €NEKTPUUHOTO 1MoJjasA? CutoBi JTiHIT?

14. IIlo Take eKBINOTEHIIMAILHI MOBEPXHI? SIK BOHU 300paKyIOThCA?

15. o Take enekTpudHE moJie?

16. IloTeHuian moJis oNUCyeThCs PYHKIIEI: p=a- rz. Onepxatu QyHKIIIIO TSI
HAIPYKEHOCTI.

17. IIlo Take aumnons? JumoabHU MOMEHT?

18. HampysxenicTs nosst onucyetbes Gynkiiero: E=q/4 7€ . Onepxatu
(YHKIIIIO A7 TOTEHITIaTy.

19.11o Take mienexkTpuk? Buan mieaeKTpUKiB.

20.111o Take 3B's3aHi 3apaau? IxHs BiAMIHHICTD Bifl BIIBHUX 3apsiB.

21.EnextpudHa MOJEIb MOJIEKYJ Jli€JIEKTPUKA.

22 Ilonspuzaritis Ta ii BUJIH.

23.CyTHICTb OpiEHTAIIIHOT MOJISIpU3allii.

24.CyTHICTb €NIEKTPOHHOI MOISpU3aIlii.

25.CyTHICTh 10HHOT TOJIApU3ALIii.

26.11[o Take monsipuzoBaHicTh? Bix yoro BoHa 3a1€KUTH?

27.111o Take niedeKTpUyHa CIPUHHATINBICTH? Bix 9oro BoHa 3a1€KUTH?

28.Cx1a10B1 €IEKTPUYHOTO TIOJIS B JICTCKTPHUKY.

29.111o Take mose 3B's13aHUX 3apAniB? Bix 4oro 3anexuTh iXHS HAMPYKEHICTh?

30.1o Take mieneKkTpuyHA TPOHUKHICTb.

31.lieneKkTpuK MiJCHITIOE 30BHILTHE MoJie a00 mocnadmtoe? Y CKiIbKHU pa3iB?

32.Teopema ["ayca nist gieneKTpHKa.

33.111o Takuii eNEKTPUIHUIN 3CYB?

34.111o Take 00'eMHa rycTuHa 3apsaay?

35.111o BimOyBa€eThCs 3 €ASKTPUYHHUM TI0JIEM Ha MEX1 PO3/1TYy IBOX PEYOBUH?

36.3aK0oH nepesIoMIIEHHS! CUJIOBHX JIHIN €IeKTPUYHOTO OIS,

5. IlpoBiaHMKH B e1eKTpUYHOMY 11011, (iapo3aia 2.3)

o Take mpoBiAHKUK? SIK HA HHOTO BIUIMBAE €JIEKTPUYHE T0JIe?

[I{o Take eNeKTPOEMHICTh MPOBIIHUKA?

OxapakTepu3yiTe eneKTpuIHe ToJIe BCepeuHI TPOBITHUKA.

[Ilo Take B3aemMHa enekTpoeMHICTh? Bix yoro BoHa 3a1€XUTH?

Sx moBOIUTHCA HE3aAPSAHKEHUI TMPOBIAHUK Y 30BHINTHBOMY EIEKTPUIHOMY

moui?

Bin dgoro 3aneXuTh €IEKTPOEMHICTH KOHIEHCaTOpa?

OxapakTepu3yiTe eIeKTpUIHE T0JIe 3apsAHKEHOTO MPOBITHUKA.

8. 3HaiifiTh 3arajibHy €JIEKTPOEMHICTh 3’ €IHAHUX KOHJIEHCATOPIB (HAJAETHCA
cxema).

9. YoMy Ha/UIMIIKOBHM 3apsiii MPOBIJHUMKA PO3TALIOBYETHCS TUIBKM Ha HOTO

bbb E

~N o



MOBEPXHi?

10.Yomy nopiBHIOE HAMPYKEHICTH MOJISI 017151 TOBEPXHI MPOBIIHUKA, 3aPSHKEHOTO
3 TIOBEPXHEBOIO T'yCTUHOIO 3apsiay +o ?

11.Yomy nopiBHIO€ eHepris Kyl paaiycom R=0,1 m u ¢ 3apsgom q=0,5Kn?

12.Yu € npuCYTHIM eJIEKTPUYHE T0JIe B ayAUTOpii? SIK 00UHCIUTH HOTO €HEpTiro?

13.Bia 40ro 3a1eKUTh ENEKTPOEMHICTh IPOBITHUKA?

14 TTnacTuHy TIOmEI0 S, MO Ma€ 3apsija ( MIHECTH J0 TaKol K He3apsIKeHOI
MIacTUHU Ha Biactanb d. Sky eHeprito Oyme MaTH KOHIEHCATOp, IO
YTBOpPHUBCS?

6. ITocTiliHMiA cTpyM. (po3aia 3)
15. o Take enexTpuU4HUNA CTpyM? YMOBH MOTO BUHUKHEHHS.
16. 3axon Oma Jjist 3aMKHYTOTO JIAHIIIOTA.
17. 1llo Take cuna ctpymy? Sk I BUpa3uTH uepes MiIbHICT CTpyMy ] ?
18. 'V ckuibku pasiB adOMIHIEBUN ApIT Mae OyTH TOBIIE MiJAHOTO, OO MaTH 3

R A== = F <= —= = —= F < =)}

19. 3a ckinbku YaciB cTpyM cuiioro B 5 A mepenece 3apsia B 100 Kn?

20. 3a sIKuM 3aKOHOM IPOBITHICTH MIHSETHCS 3 TEMIIEPATYPOIO?

21. SIx 3MIHUTBCA HIUIBHICTH CTPYMY, SKIIO JiaMETp MPOBIHUKA 3MEHIIUTH B 5
pasiB?

22. 3axon Owma B audepeHiianbHiil popmi.

23. 3 SKOIO MIBHJIKICTIO T€YE CTPYM Y MPOBIAHUKY, SIKIO KOHIIEHTPAIIis BUTbHUX
3apsiiB N=6-10% M, a ryctuna Toky j=10" A/M*?

24. 3axon J[xoyns-Jlenna B iHTerpanbHii Gopmi.

25. o Take ctoponHi cunu? Ska iXHs poJib y JIAHIII031 31 CTPyMOM?

26. 3axon J[xoynsa-JleHma B nudepeHiianbHii Gpopmi.

27. 3axon Oma a1 OMHOPIAHOL MiJISTHKH JIAHITIOTA.

28. Yomy AOpIBHIOE TPOBIAHICTH PEUOBHUHHU, SKIIO NMPU HAMPYKEHOCTI IO
E=2-10"° B/M y HbOMY BUHHKA€ IIiIbHICTE cTpyMy j=100 A/M>?

29. 3axon Oma a1 HEOAHOPITHOT MIJITHKY JIAHITFOTA.

30. SIxi cum mif0Th Ha 3apsij IpH MPOTIKaHHI CTPYMY B 3aMKHYTOMY JIAHITIO31?




S IHANBIJAYAJIBHE PO3PAXYHKOBE 3AB/IAHHA

5.1 Ilepenik BapiaHTIB

NeNe y Homepu 3aa4 no [3]
cnuck| 1 2 3 4 5 6 7 8

Yy

1 1.25 2.24 3.23 4.22 8.21 9.20 10.19 11.18
2 1.1 2.25 3.24 4.23 8.22 9.21 10.20 11.19
3 1.2 2.1 3.25 4.24 8.23 9.22 10.21 11.20
4 1.3 2.2 3.1 4.25 8.24 9.23 10.1 11.21
5 1.4 2.3 3.2 4.1 8.25 9.24 10.2 11.22
6 15 2.4 3.3 4.2 8.1 9.25 10.3 11.23
7 1.6 2.5 3.4 4.3 8.2 9.1 10.4 11.24
8 1.7 2.6 3.5 4.4 8.3 9.2 10.1 11.25
9 1.8 2.7 3.6 45 8.4 9.3 10.2 11.1
10 1.9 2.8 3.7 4.6 8.5 9.4 10.3 11.2
11 1.10 2.9 3.8 4.7 8.6 9.5 10.4 11.3
12 1.11 2.10 3.9 4.8 8.7 9.6 10.5 114
13 1.12 211 3.10 49 8.8 9.7 10.6 11.5
14 1.13 2.12 3.11 4.10 8.9 9.8 10.7 11.6
15 1.14 2.13 3.12 411 8.10 9.9 10.8 11.7
16 1.15 2.14 3.13 4,12 8.11 9.10 10.9 11.8
17 1.16 2.15 3.14 413 8.12 9.11 10.10 11.9
18 1.17 2.16 3.15 4.14 8.13 9.12 10.11 11.10
19 1.18 2.17 3.16 4.15 8.14 9.13 10.12 11.11
20 1.19 2.18 3.17 4.16 8.15 9.14 10.13 11.12
21 1.20 2.19 3.18 4.17 8.16 9.15 10.14 11.13
22 1.21 2.20 3.19 4.18 8.17 9.16 10.15 11.14
23 1.22 2.21 3.20 4.19 8.18 9.17 10.16 11.15
24 1.23 2.22 3.21 4.20 8.19 9.18 10.17 11.16
25 1.24 2.23 3.22 421 8.20 9.19 10.18 11.17

5.2 Bumoru 10 ohopMiIeHHS

e 3aBnaHHs 0QOPMIISIETHCS B OKPEMOMY 3OIIUTI, TEpilia CTOPIHKA SIKOTO (TIiCis

OOKJIaIMHKM) IOBUHHA OyTH TUTYJIBHUM apKyIlIEM 10 HACTYITHOMY 3pa3Ky

MiHicTepCTBO OCBITH i HAYKH YKpaiHu
XapKiBCbKHI HalllOHATBHUN YHIBEPCUTET PajlioOeIeKTPOHIKH

Kadenpa dizuku

IHuBiyanbHE po3paxyHKOBE 3aBIaHHS
3 izuku

BapianT Ne

Buxonas: ITepesipus:
CTYI. Tp. mpod. Cropoxkenko B.O.

(ITIB)
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e Jlam mocnimoBHO TpuBOASTHCS: Ne 3amaui (BimmoBimHo 10 NeNe 3aBmaHb y

BapiaHTi), TMOBHA yMOBa 3ajadi (B OpHUTiHAII), KOPOTKa YMOBa KOKHOTO
3apiaHHs (y pamModIli) Ta ioro po3B’si3aHHs 3 3aroJoBKOM «Po3B’si3aHHSY.

e Po3p’si3aHHA 3a/7ayl TOBHHHE CYMPOBOJKYBATHUCA YITKUM MATIOHKOM 1
MOSICHEHHSIMH IO KOXKHOI (opMynu (HAmpUKIaA: «CKOPHCTAEMOCS 2-M
3akoHOM HBIOTOHA») 1 0 KOKHOTO MEpPEeTBOPEHHS (HANPUKIIAMI: «IIiTHECEMO
710 KBaJipata JIiBYy 1 MpaBy YaCTUHU PIBHSHHSI).

e Po3B’s3aHHA 3a7aul MOBUHHE OYTH JOBEIEHE IO KIHIEBOI (opMyIu, MiCHs
YOoro MPOBOJATHCS oOuucieHHs (y (QopMyiay TiJACTaBISIOTBCS YHCIa U

0OYHCITIOETHCS BIATIOBIIB).

7. IlepeJiik HABYAJIbHO-METOAUYHOI JIiTEPATYpPH
ba3osa Jsitepatypa

. 3aranmpHa (dizuka 3 TpukiIagamMu 1 3amadamu. YactmHa 1. Mexanika.
MonekynspHa ¢izuka Ta TepMoauHaMika: HaBd. mociOHuk/ B.O. CtopokeHko Ta
iH.- XapkiB:TOB «Komnanis CMIT», 2006.-320 c.

. 3aranpHa (Qi3uka 3 mnpukiagamu 1 3amadamu. YactumHa 2. Enextpuka Ta

MarHetu3M: HaBd. mociOHuk./ .M. KiGenp ta iH. - XapkiB: «Kommanis CMITy,
2009-424

MeToanyHi BKa3iBKH /10 IPAKTHYHUX 3aHATH

. Meroguuni BkaziBku j0 II3 3 kypcy &uku (dactuna 1)/Ynopsn.:
B.O.Cropoxenko ta iH. —XapkiB: XHYPE, 2013.-152c.

MeToanyHi BKa3iBKH 10 JJa00pPaTOPHUX POOIT

. MeToauyHi BKa3iBKH 10 JJabopaTopHux poOit 3 ¢izuku. Yactuna 1. Mexanika Ta
MosekyspHa ¢izuka./ O.B. BumniBenpkuii Ta iH.- XapkiB: XHYPE, 2009.-84c.

. MeTonuyHi BKa3iBkH 10 JabopaTopHux poOit 3 ¢izuku. Yactuna 2. Enekrpuka i
marnetusm. / O.M. Kosanenko Ta is.- XapkiB: XHYPE, 2006- 96c.

. MeroauyHi BKa3iBKH 10 KOMI FIOTEPHUX Jab0OpaTOpHUX POOIT 3 Pi3uKHU J1st
CTYJIEHTIB YCIX cneriaibHocTei 1 popm HaBuaHHs / Ynopsan. Kosanenko O.M.,
JIazopenxo O.B., Open P.I1., Memkos C.M. — Xapkis: XHYPE, 2006.-123 c.
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MeToan4Hi BKa3iBKH /10 CaMOCTiiiHOI po0OTH CTyIeHTIB

/. 3anuTaHHs Ta BIANOBIAL A0 JabopaTopHUX PoOIT 3 ¢izuku. YactuHal . Mexanika
ta moJsiekyJsipHa ¢i3uka/ C.C. ABoTiH Ta iH.-XapkiB: XHYPE,2004.- 44c.

8. 3anuTaHHs Ta BIANOBIAI A0 JaboparopHux poOIT 3 ¢i3uku. Yactuna 2.
Enexrpuxa ta marnetusm / A.l. PuGanka ta iH.-Xapkis: XHYPE, 2004.-60c.



