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1. Onuc HaB9AJLHOT AHCHHILIIHHA

JenHa ¢popma HaBUYAHHSA
cneniajbHOCTI
101 «Ekomnoris»
202 «3axucT 1 KapaHTHH POCIHH»

EnemenTn XapaKTCPHCTHKH

3araibHa KiJIbKICTh TOJMH - 90
KinbkicTe KpequTiB — 3
Micue B iHAKBiyabHOMY HaBYaJILHOMY IUIaHi 000B’3K0Ba

cryneHTa (000B’A3K0Ba Y BHOIPKOBa
M

Pik HaBuaHHs (Kypc)

Cemectp
Jlexuii (romuH) 16.
ITpakTuuHi (ceMiHapchKi) (roIuH) ‘ -
JlaGopatopHi (roauH) 14
Camocriitna po6ota (roauH) 60
B T. Y. IHOUBiAyaJbHi 3aBIaHHSA (BKa3aTH BUJ) -
(ropuH) ' .

By i ICyMKOBOTO KOHTPOJIIO : 3aJIiK

2. 3anjaHoBaHi pe3yJIbTATH HABYAHHS

MeTo0 HaBYaJIHHO! JAMCUUILUTIHM: BHBYEHHS OCHOBHHX 3aKOHIB 0io¢i3uku Ta ix
MaTeMaTHYHOIO BHpa3y; O3HallOMJIeHHd. 3 (QyHIaMeHTalbHHUMH GiodisHYHHMU
SBAIAMH, METOaMH iX OIKMCY Ta CIOCTEPEXEHHs, BHBUCHHS | NapaMeTpusallii
BUCBITJIEHHS UpPUKJIAQAHUX 3aCTOCYBaHb (I3MYHUX METOAIB i TpHIagiB Juis
BUMIpIOBaHHS  [apaMeTpiB  HaBKOJNHMIIHBOIO  CEpelOBUINA Ta  KOHTPOIIO
eK00iOTEXHONIOTIYHUX TIPOIECiB; (POpMyBaHHS HABHYOK E€KCIIEPUMEHTAIBHOI poOOTH;
(GopMyBaHHS KOMIIETEHTHOCTEH, mepe0adeHHX HANPIMKOM MiJIFOTOBKH; CTBOPEHHS
MearorivyHUX YMOB JJISl PO3BUTKY ocobucTOCTi B 06acTi pyHAaMEeHTaIbHUX HayK.

3aBaaHHsT  HaBUaJIBHOI  OUCLHIUIHU:  (HOpPMYBaHHS  3HaHb  OCHOBHHUX
dyH/aMeHTATBHUX 3aKOHIB KIAaCHYHOI (i3MKH Ta CydacHOi 610(i3¥KM, HABYUTH BipHO
dopmymoBaTy Gi3u4Hi ifel, po3B’s3yBaTy 3aJa4i, pOOUTH OLIIHKHA BEJIMYMH, ONlepYyBATH
(Gi3MIHIMH MOZEJISMH Ta YCBiOMIIFOBaTH I'PaHMIIi 1X 3aCTOCYBaHb.

KoMneTrenTHICTD:

A5 ocBiTHHO-podeciiiHol nporpamu «ExoJiorisi»:
— 3araJjibHi:
— 37aTHICTh JO ajanTallii Ta Aii B HOBi# CUTYyallii;
— 3/1aTHICTH JifATH COLiaJIbHO BiAIIOBIAAJILHO Ta CBIIOMO;
— 3IaTHICTB J0 y4acTi Y IpPOBEJEHHI JOCIiIKEHb Ha BiIIIOBIAHOMY DPiBHi;
— 3[aTHICTH IpaIfOBaTH B KOMaHJi, BHKOPHCTOBYIOYM HaBHYKH MIDKOCOOHCTICHOI
B33a€EMOJIIT;
— 3IATHICTH OLIIHIOBAaTH Ta 3a0e3NevyBaTH SKiCTh BUKOHYBaHUX POOIT.




— ¢daxoBi: _
— 3JATHICTh JO KPHUTHYHOTO OCMMCJIEHHS OCHOBHHX TEOpi, METOJIB Ta IPHHIUIIIB
IPUPOJHIYMX HayK.

AJs ocBiTHBO-npodeciiinol mporpamMu «3axucT i KAPAHTHH POCTIMH»:

— 3araJjibHi:
— 31aTHICTh 1O aOCTPaKTHOTO MHUCJICHHS, aHaNli3y Ta CHHTE3Y;
— 3JaTHICTH 3aCTOCOBYBATH 3HAHHS y IPAKTUIHUX CUTYaIifX;
— 3HAHHA Ta PO3YMIiHHSA IpeAMETHOI 00JacTi Ta po3yMiHHS podeciHHOT AISITBHOCTI.
— 3JIaTHICTh BUUTHUCS 1 OBOJIOAIBaTH CY4YaCHUMHU 3HAHHSIMHU;
— 371aTHICTB JI0 HOIIYKY, 06po0IIeHHs Ta anaitisy iHhopMaliil 3 pisHHX DKEPEL.

Iporpamui pe3yJbTaTH HABYAHHSI:
AJs ocBiTHLO-npodeciiinoi nporpamu «ExoJioris»
— PpO3yMITH OCHOBHI KOHLEIii, TEOpPeTWYHi Ta MpaKTU4Hi mpobieMu B raimysi
NPUPOAHUYHMX HAyK, {0 HEOOXiAHi [JIA aHasi3y 1 IPUHHATTA pillleHb B cepi eKoorii,
OXOPOHH JOBKiJUIS Ta ONTUMAIBHOTO NIPUPOJOKOPUCTYBAHHS;
— IO€AHYBaTH HAaBUYKH CaMOCTIHHOI Ta KOMaHAHOI poOOTH 3aAis OTPUMAaHHS
pe3yNnpTaTy 3 aKIeHTOM Ha mpodeciiiHy CyMIIIHHICTH Ta BiJNOBIJAJIBHICTH 3a
NPUAHSATTSA pillieHb; '
— miBHITyBaTH NpodeciiiHuil piBeHb NMUITXOM NPOIOBXKEHHS (HOPMAIbHOI OCBITH Ta
CaMOOCBITH; ‘
— obupaTH ONTUMAaJIBHI METOOU Ta IHCTPYMEHTAIbHI 3aco0M JUIs MPOBEIEHHS
JOCIiIDKeHB, 300py Ta 00poOKH aHuX. |
Ans ocBiTHbO-Npodeciiinol nporpamu «3axucr i KapaHTHH POCJTHHE):
— BOJIONITH 3HAHHSAMH 3 (pyH,uaMeHTanLHHx OUCUMIIIIH B 00cCs3i, Heo6x111H0My ISt
PO3yMiHHS MPOIIECIB 31 CTIEiaJIbHOCT] 3aXUCT 1 KAPaHTHH POCIIKH;

YMITH TIpaIlOBaTd CaMOCTIHHO Ta SIK JiJiep, a TaKOX MAOCAraTH e¢eKTUBHUX
pe3ynbTaTiB 3a OOMexeHHHM uac, KBaJliikoBaHO IIPOEKTYBAaTH Ta OpPraHi30BYBaTH
~ TEXHOJIOTi4Hi IPOLECH JUIS 3aXUCTY 1 KAPAHTHHY POCIIHMH

Cnoco0u MHCJIeHHs: cJIoBecHI (po3MoBiap, Oecina, qUCKycisn), HaoyHuUil (imocTparii,
JIEMOHCTpalist JOCHiJiB 3a JOIOMOIrOI0 (I3HYHUX NPUIAJiB), HOACHIOBAJIBHO-
imocTpaTuBHMii: nepemava  indopmanii 32 JOMOMOrOK  TPE3EHTAIliH,
penpoayKTHBHHIA: 3aCTOCYBaHHS Y B3a€EMO3B’ 3Ky 3 MOSACHIOBANIEHO-1LIIOCTPATHBHAM Y
BUTIAAI CHHTe3y, aHaJi3y, Yy3araJbHEHHs, IIepeHocy, Kiachu@ikallii, 4YacTKOBO-
NOIIYKOBHII (€eBPHCTHYHHIA): HaJaHHSA Tepelliky MUTaHb TEOPETHYHOIO 3MICTy Ha
KOXKHOMY JIEKLiHHOMY 3aHSTTi JJI1 CaMOCTiHHOI'O OIpAaIlOBaHHS Marepiany 3 pi3HHX
inGopMaIiHUX JKepe, IUCHMOBE Ta YCHE OIpPALOBaHHSA KOHTPOJBHHX MHTAaHb M0
KOXKHOT'O JIaOOpAaTOPHOTO 3aHATTA 3 Pi3HHUX iHQOPMAIMHKMX JUKEpeN), A0CIHANbLKHIH
Ta iHAYKTHBHMH # [JeNyKTHBHHI: 3aCTOCOBYETBCS y BUINIAAI aHAIi3y Marepiany,
IIOCTaHOBKM IpobileM i 3aBAaHb, KOPOTKOTO YCHOTO iHCTPYKTaXy Iepen II0YaTKOM
nabopaTopHoi poOOTH, BHKOHAHHS €KCIIEPUMEHTIB Ta JOCIifiB 3a JOIOMOTOI0
nabopaTopHOro o0naHaHHS, PO3PaxXyHKOBHX Ta rpa(ivHMX 3aBJaHb.
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Ipodeciiini, cpiTorasaHi i rpoMagsHchki SKOCTI: 3HaHOMCTBO i3 BKJIAJOM
BITUM3HAHUX 1 3apyOiKHUX BYEHHX B PO3BHTOK KIACHYHOI Ta Cy4acHOi 6iodi3uky; 3
IPOBITHUMH HAlpSMKaMM PO3BUTKY Ta pe3yJIbTaTaMU CyYaCHUX HOCIIDKEHb Y raysi
6i0(i3HMKH; 3 MEPCIEKTHBOIO BHUKOPHUCTAHHS IOCITHEHb Cy4acHO! (i3HKH; BUXOBaHHS
MOpAJIBHOI i TPaBOBOi KyIBTYpH, IIOUyTTS BJACHOI TiIHOCTi, BHYTDIlIHEOi CBOGOIM
0coOHCTOCTI, 37aTHOI BHKOHYBaTH CBOi mpodeciiiHi 00OB sI3KH, MUCHHUILTIHOBAHOCTI,
noBa3i [0 IHIINX 'POMAJIsH, 10 IEPXKaBH, BIAJHUX CTPYKTYp, FapMOHiiHe NO€AHAHHS
IATPIOTHYHUX, HAI[IOHAJIIFHUX Ta MDXXHAI[IOHAJBHUX NMO4YyTTiB. POpMyBaHHSA HayKOBOTIO
CBITOTJISIAY T2 TEOPETUYHOIO MHUCIIEHHS, TOOTO 3JaTHOCTI aHaJnsyBaTn CHUHTE3YyBaTH,
MOPiBHIOBAaTH Ta pOOUTH BUCHOBKHU.

MopajbHo-eTHYHi HiHHOCTi: QopMyBaHHS Ha 3aHATTAX 3 OI3MKM CHCTEMH
CBITOIVISIHMX OPIEHTHPIB TaKMX SK: CTaBieHHd JO cebe Ta OTOYYIOYHX, TIOTJISI M,
HOPMH, INEPEKOHAHHsA Ta IIpaBWia TNOBEMiHKM MaibyTHix ¢axiBuiB, OBONOMiIHHS
npodeciiiHOI eTukol, HaOyTTs mpodeciiiHoi BIANMOBiTAIBFHOCTI Ta OOOB’A3KY,
PO3BHTOK KYJIETYPHOI KOMITETEHIIi1, HAyKOBOI TOJIEPAaHTHOCTI TOILIO. |

3. IIporpama HaB4YaJIbLHOI AHCIHILIIHA
Tema 1. KinemaTrka MEXaHI9HOTO PyXy |
Tema 2. JIluHaMika MEXaHIIHOTO PyXY
Tema 3. MexaHika pilMHHHX 1 ra30BUX IIOTOKIB
Tema 4. MonexynsipHO-KiHETHYHA TEOpis iiealbHUX ra3iB
Tema 5. 3aKOHH TEPMOAMHAMIKH (
Tema 6. SIBmina neperocy. ®a3oBi nepexoau
Tema 7. EnexktpocTaTHdHe mmoje Ta Horo XapakKTepUCTUKH
Tema 8. 3akOoHM OCTIHHOTO CTPYMY
Tema 9. MarHiTHe nojie

Tema 10. MexanivHi # eleKTPOMArHiTHI KOJIHBAaHH
Tema 11. XBuip0Ba ONTHKA

Tema 12. KBaHTOBa ONTHKA

Tema 13. EneMeHTH KBaHTOBOI MEXaHIKH

Tema 14. SnepHa ¢i3uka

Tema 15. Ioni3yrode BHIPOMIHIOBAaHHS Ta HMOrO BIUIMB Ha JXMBI OpraHisMH M
HaABKOJTUIITHE CEpPEeOBUILE

Tema 16. VaBinenHs mpo cydacHy (i3uKy Ta BCTyN 10 Gi3UKH 3a (baXOM

Tema 17. DizuuHi qKepera eKOIOTiYHUX 3a0pyIHEHb



4. CTpykTypa (TEeMaTHYHHH JIaH) HABYAJIBHOI AHCHHILIIHH

KinpkicTs ronun

Jdenna ¢popma HaBUAHHS

cneniajJbHOCTI
101 «Exomnorisy»

Ha3eu Tem 202 «3axucT i KapaHTUH
_ POCIIHHY
° Y. TOMY HHCJTi
)
2
23 J | n Jl;lﬁ. c.p.
Tema 1. KinemMaruka MEXaHIqHOTO PyXy 4 2 1= 0 2
Tema 2. JlunaMika MEXaHI9HOTO PyXy 7 2 =1 2 3
Tema 3. MexaHika piIMHHAX i Ta30BUX IOTOKIB 4 0 {—=| O 4
Tema 4. MonekynapHO-KiHETHYHA TEOPis ilcaTbHHEX ra3iB 7 0O i—t 0 7
Tema 5. 3aKoHH TEpPMOJWHAMIKH 5 2 |—] 2 1
Tema 6. SIBuma neperocy. ®a3oBi nepexonu » 6 0 |—-| 2 4
Tema 7. EnekTpocTaTiyHe 110J1€ Ta HOro XapakKTepHCTHKH 7 2 |—| O 5
Tema 8. 3akoHH NOCTiHHOTO CTpyMYy 5 2 |1~ 2 1
Tema 9. MarHiTHe mojie 5 2 (=1 0 3
Tema 10. Mexaniuni i eleKTpoMarHiTHI KOJHBaHHS 7 2 | =] 2 3
Tema 11. XBHuNb0OBa OIITHKA 7 2 -] 2 3
Tema 12. KsanToBa onTuKa 4 0O |-} 0 4
Tema 13. EneMeHTH KBAaHTOBOI MEXaHIKH 4 0O |—| O 4
Tema 14. Sinepua dizuka . 4 0 |- 0 4
Tema .15. lonisyrode BUNIPOMiHIOBAHHS Ta HOTO BILIHB Ha KHBI 6 0 2 4
Oprapi3MH # HABKOJIMIIHE CEPEIOBHIIE !
Tema 16. VaBieHus npo cydacHy ¢i3uky Ta BCTyn A0 Gi3Hku 32 2 0 )
daxom
Tema 17. ®isnuni mKepena eKOJOriYHEX 3a0pyJHEHD 6 0 0 6
Yevororoaua | 90 | 16 |—| 14 | 60




S. Temn 1ab60paTOpHUX 32AHATH

Kiabkicts rogun
Hdenna popma naguamuist
Ne cneniajJbHOCTI
HazBa Temu .
3/m 101 «Exonoris»,
202 «3axucT 1 KapaHTUH
POCIIVHY
1 | Tema 2. [Ilunamika MeXaHIYHOIO Pyxy 5
JlocmimxeHHs 00epTaANIBHOTO PyXy Tijia
2 | Tema 5. 3axoHu TepMOAMHAMIKH )
JlocmixeHns agiabaTUYHOro Npouecy
3 | Tema 6. SIsuina nepenocy. Ma3oBi nepexonu
Busnadenns: BIAHOCHOI BOJIOTOCTI  HOBITPS 2
ncuxpomMerpom AcMmasa
4 | Tema 8. 3axoHH nocTIHHOrO CTPyMy 5
JlocnimKeHHs JKepeia OCTIMHOro CTpyMy
S |Tema 10. Mexaniuni # eJekTpomMarsitsi 2
KOJIMBAHHSI
JlocmipKeHHS aKyCTHYHO-01010TIUHNX
rmapaMmeTpiB 3BYKY
6 | Tema 11. XBHIbOBa ONTHKA
JlocmimkenHs sBumia Audpakuii csiTia Ta
BU3HAYCHHS ~ JIOBXHMH  CBITJIOBHX  XBWIb 2
(BHOUMOTO Jlarma3oHy , Ta Jla3€PHOrO
BUITPOMIHIOBAHHS!)
7 |Tema 15. Iomisyroue BunpOMimOBszm Ta
iforo BIJIMB Ha XKMBi opramizMum H
HAaBKOJIMIIHE cepeAoBHIIe 2
BuMiproBaHHS pajioakTUBHOrO 3abpyiHeHHs [—
Ta Y-BUIPOMIHIOBaHHSIMU
Pazom 14
6. Camocriiina po6ora
Kinnkicts
TOJHH
Henna ¢popma
Ne H HABYAHHSI
3/n A3pa Temu cHeuiaJILIoCTI
101 «Exonoris»
202 «3axucr 1
KaparTuil poCJH»
Tema 1. KIHEMATUKA MEXAHIYHOI'O PYXY 2
Koopuuatiuif Ta BEKTOpHHHM 3aco0H OIMUCY pyxy Marepiainiol
touku. Cucrema BiJUIIKY.
Tema 2. JHHAMIKA MEXAHIYHOI'O PYXY 2

Cunu B Mexamini. ['paBiTanifiHi B3aemomii. 3aKOH BCECBITHBOI'O




Tsoxigas. Cuna  Tsokinasg., PoGora cunmM  TsoxinHa. Bara  Tina.
3aecHICTh Bard Tijla Bl IIMPOTH MicneBocTi. Brmms HeBaroMmocTi ta
HepeBaHTaKeHHs Ha JXHBi opra”ismMu. Cn:w npyxuoctl. 3akon [yxa.
Monyns mnpyxuocti (YOmra). [iarpama postsiry. Ilorermiansna
eHepris  mpyxHo-neopmoraHoro Tina. IIpyxmi  BIacTHBOCTI
6ionoriuaux o06’ektis. Cwin Teprs. Bimm Tteprs Ta IX KOpoTka
xapaktepuctuka. Koedimient teprs. Pobora cuin  npyXHOCTI.
JucHnaTURHI CHUTH.

Tema 2. {MHAMIKA MEXAHIYHOI'O PYXY
ITiozcomoska 0o  nabopamoprozo  3auamms:  JIOCHiIDKEHHS
00epTaNbHOrO Pyxy Tijla

Tema 3. MEXAHIKA PIIMHHUX 1 T'A30BUX [TIOTOKIB
[inpocratuka. [ToHATTA THCKY. 3aleXHICTh THCKY BiJl CHIH TSKIHHS
ta rnubuay. [inponunamika. CrarioHapra Tewis pituHd. PeansHuit ta
ineaqpHUE pyXd pioMHA. 3aKOH HEPO3PUBHOCTI IIOTOKY. 3JaKoH
Bepuymni. B’saskicte. 3akoH HboTOHa I BHYTpPIIIHBOIO TEPTS.
3axon ITyasetins. 3akon Ctokca Al pyxy Tilla y B sa3Kid pinusi. Bumm
teuiii. KpurruHa mBUAKICTE Ta yucio PeiiHonpraca. CenuMenTanis ta
yIABTpAlleHTPU(PYTyBaHHS.

Aeponwaamika. OOTikaHHS Tin. ATymOChepHi dYacTHMHKHM. Pyx
atMocheprux gacTiHOK. [TpuHIun aepobionorii. Brmus 6ioaepozomnin
Ha 3M0pOB’s MOIMHM. BiTep. PyX HOBIiTpsHMX mOTOKiB. IIpmummu
YTBOPEHHS IOBITPSHUX ITOTOKIB: IPAficHTH TUCKY, CHJIM IpaBiTalii,
tepts, Kopiomica, BiguerTpoBa. BuMiproBaHHS mapaMeTpiB BIiTpY
(ameMOMETpH, TEPMOAHEMOMETPH, YNILTPa3BYKOBUH aHEMOMETD,
JlonnnepoBchkul aHEMOMETD, aHeMopyMOoMeTp). BiTpoeHepreTurka.

Tema 4. MOJIEKYJIAPHO-KIHETHYHA TEOPIsL
INEAJJBHUX T'A3IB -

Metoan BHMMIDIOBaHHS —TeMIeparypd (rasoBul, pIIMHHHE Ta
OiMeTaneBuif TEPMOMETPH, TEPMOMETPH ONOPY (TEPMOPE3HCTOp Ta
TEpMICTOp), TEPMOENEKTPHYHI TEPMOMCTPH, ONTHYHI NipOMETpH,
PamioTepPMOMETP, KBapHOBHH I’ €30TEPMOMETP).

[N

Tema 4. MOJIEKYJISAPHO-KITHETUYHA TEOPIsL
ITEAJIBHUX T"A31B

Peanpni rasu. OOMexeHicTs mil 3aKkoHy boitng-Mapiorra. Ilonpasku
Ban-nep-Baansca. PiBHsHHS cTaHy peajibHOro rasdy. Isorepmum Ban-
nep-Baaneca. Epext [xoyns-Tomcona. Ckpanienus rasis.

Tema 4. MOJIEKYJIIPHO-KIHETUYHA TEOPIA
INEAJIBHUX I'A3IB

Tuck. AtmocdepHuil Ta TIAPOCTATHYHHI THCKH. 3aJIEKHICTh THCKY
Bix Bmcotm Ta rmbunu. BapoMerpuuna Qopmyna. BumiproBamms
tucky  (prytHuit  Gapomerp, Gapomerp-aHepoin,  ©aporpad).
Artmochepa mianeT. Po3noxin bonenMaH.

Tema 5. 3AKOHU TEPMO/MHAMIKH
ITidzomosxa 0o nabopamoprozo  3awamms:  JloCHUKEHHS
afiabaTHYHOIO IPOLECY

Tema 6. IBUIIA HEPEHOCY. ®A30OBI IIEPEXOJHU

I[Mponecn meperocy. IlepeHeceHHs Macw (mudysis, o6’eMHHA 1OTIK
piauHK), TEIUIOTH  (TEIIONPOBIMHICTL.,  KOMBEKIIS),  IMIIYJIBCY
(BHyTpImIHE TEpTst, B’A3KicTh) Ta ix 3axoHu. Teopema [Ipuroxwuna.
®isuuni sBUIIA (IIPOLECH IEPEHOCY) B razax.

Monexynsapui cumm B piymHax. IloBepxuepuii HaTAr. 3MOYyBaHH.

(9
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Kaninsiprl sismina. BumapoByBaHHS Ta kuminist. Hacuderwmit 1iap,
KOHJIeHcallisl. Bosoricts moBiTps. MeTo,;id BUMIPIOBaHHST BOJIOIOCTI.
Monekynspaa OynoBa TBepAHWX Tl Kpucramizailis, IUIaBIEHHS Ta
cy6uiMaris. @a3oi giarpamu. Knacugikaiis Gpa3oBux IepeTBOpPEHb.

10 | Tema 6. ABUILA IIEPEHOCY. ®A30BI IIEPEXOA 1
ITiocomoska 0o nabopamopuozo 3anamms: BusHadeHHS BIIHOCHOI
BOJIOTOCTI MOBITPSI ICHXPOMETPOM AcCMaHa

11 |Tema 7. EJEKTPOCTATAYHE IIOJE TA HOIO s
XAPAKTEPUCTHUKHU
Ilupkynsitiss BexTOopa HampyxeHocTi. leopema OCTpOrpanchKoro-

I'ayca, i 3acTocyBaHHS (HECKIHYEHHOI ITOIMWHH, chepu, IMIIIHApa).
Knacudikamis  pedoBHH 3a  €JEKTPHYHHUMH  BJIACTHBOCTSIMH.
IIpoBimuuxu B  enexTpocTaTHyHoMy nomi. /[lienmexTpuxu B
enekTpocraTuuoMy moni. Ilome BcepemmHi Ta Ha  IIOBEPXHI
IPOBLIHHKA. ‘

12 | Tema 8. 3AKOHU IOCTIMHOT'O CTPYMY 1
ITiozomoexa 0o nabopamopnozo 3ausmmsa: JIOCIIIDKEHHS IKepena
NOCTItHOTO CTPYMY

13 | Tema 9. MATHITHE IIOJIE 3
3axon bio-Capapa-Jlannaca: Marmitee mole IPAMONIHIHHOTO,

KIJIBIIEBOTO Ta COJIEHOIHAIBHOIO CTPyMIB. ‘Teopema Iipo LHPKYIISILILIO

Ta Teopema ["ayca I BEKTOpa Mar#iTHO! IHAYKIT.

Ckinedexr. Teopis Maxceemna. Pisasaas Makcsenna s
€JIEKTPOMArHiTHOrc IOJIs B

14 | Tema 10. MEXAHIYHI 7] EJJEKTPOMATI'HITHI 2
KOJIMBAHHSI
EnexTpoMardiTHI KOJHMBAHHS B €NEKTPHYHOMY KOHTYpi. Binmbui
KOJIMBAHHS B KOHTYPI. 3racalodi KOJHBaHIIA B KOHTYPI IIPH HAsBHOCT
omiuynoro ormopy. BumymeHi konuBanus. JQudepediiansae piBHIHHS
BUMYIIEHUX KOJMBaHb., 3MIHHME CTpyM Ta ¥Oro mapameTpu. 3akoH
Oma Juist 3MiHHOTO CTpyMy. Pe3oHaHc.

15 | Tema 10. MEXAHIYHI " EJEKTPOMATHITHI 1
KOJIMBAHHSI
ITiozomoska 0o nabopamoprozo 3anamms: JOCIHIDKeHHS aKyCTUYHO-
6i0JIOrYHUX NapaMeTpiB 3BYKY

16 | Tema 11. XBHJIbOBA OIITHKA 2
OcuoBu Qorobionorii. [lapameTpu CBITJIOBOrO BHIPOMIHIOBaHHS 3
Touxu 30py ¢orobionorii. CoHSYHE BHIPOMIHIOBAHHS Ta HOro BHJIM.

BIUIMB ONTHYHOrO BHIPOMIHIOBAHHS BH/MMOI Ta ynbTpadioneToBol
obnacrei Ha XWB1 OPraHi3MH.

17 | Tema 11. XBHJIbOBA OIITHUKA 1
ITiozomosxa 0o nabopamopuoeo 3anammasa. JIOCHIIDKEHHS ABMINA
mupaknii  cBiTia Ta BH3HAYCHHS JIOBXHH CBITJIIOBHX XBMIIL
(BHAMMOTO Jliara3oHy Ta JIA3EpHOTO BUIPOMIHIOBAIIHS)

19 | Tema 12. KBAHTOBA OIITHKA 4

20 | Tema 13. EJIJEMEHTH KBAHTOBOI MEXAHIKU 4

21 | Tema 14. AJEPHA ®I3UKA 4

22 | Tema 15. IOHI3YIOYE BHMIIPOMIHIOBAHHSI TA MOI'O 2
BILIUB HA JKHBI OPrAHI3MU ¥ HABKOJIMIIHE
CEPEJOBHMUIE

23 | Tema 15. IOHI3YIOYE BUIIPOMIHIOBAHHSI TA HMOIO 2
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7

BIVIMB HA MXHBI OPrAHI3MU MW HABKOJIMHIHE

CEPEJIOBHIIE
ITiocomoska 0o  nabopamopuozo  3auamms.  BuMiploBaHHsI
| _| panioaxTHBHOro 3a0pyHEHHs f— Ta Y-BH!I POMIHIOBAHHAMH
24 | Tema 16. VSIBJIEHHS IIPO CYYACHY BIO®IZHUKY TA 2
BCTVII 3A ®AXOM
25 | Tema 17. PI3NYHI JXKEPEJIA EKOJOI'TYHUX 2
3ABPYJIHEHD

[Iym. Posnmonin mryMy 3a iHTEHCHBHICTIO Ta JaCTOTOO. AHaJli3aTopH
YacTOTH WIyMy. BuMIpiOBaHHSA PpiBHIB IIyMy (KOHACHCATOPHUH,
I’c30€NeKTpHYHME  Ta  enexTpeTHME  Mikpodonu).  Illymose
3abpynuenns. Jloxamizamis Jokepena mIyMy. BImus mIiymy Ha CIyx
moaugn  (inaykosaHudl  mymoM  3cyB). HopMu  mymoBoro
3a0pyTHEHHSL.

26 | Tema 17. PI3NYHI JKEPLJIA EKOJIOTTYHUX
3ABPYJHEHD

Bi6parii. Metonu ominroBanHs BiOpauiii. [Ipunnun nii BiGpomertpa.
Buonous Bifpami#i Ha OkuBi opraHismd. Merond OHiHIOBaHHS
semsterpycis. [lkanu Pixrepa, Mepkayuti. [Ipunnun il ceficMorpada.
27 | Tema 17. GI3UYHI JOKEPEJIA EKOJIOI'TYHUX 2
3ABPYJIHEHD

Papianitine 3alpynHeHHs, cmocobu mirpaiii pamioHywmigizs  y
HABKOJIHIITHBOMY CEpelOBHIN. BIUIMB 1011i3yI0YOr0o BHIIPOMIHIOBAHHS
Ha XKUB] opraHi3Mu. PanioaxTuBri 3a6pyuHeHHS Ta Bigxomu. Ix Brms
Ha OKUBI opramizamMu. MexaHi3M BIUIMBY Ha JKHUBI OpraHizMu
iOHI3yIOUOro BUIIPOMIHIOBaHHA. EKONOrivHI HACHiIKY BUIPOOYBaHDL
syieproi 30pol Ta aBapiil Ha aTOMHHX encKTpocradwiil. Pamioizororm
Ta POCIMHM. YSBICHHSI Ip0 pagioeKoIOrilo Ta HOPMH pajialiizol
be3nexH. )

Pazom )l 60

.

7. MeToau Ta KpUTepil KOHTPOJTIO

OpnauM 13 000B’A3KOBUX €IIEMEHTIB HAaBYAJBHOIO IIPOLECY € CUCTEMHHUH ITOTOYHUA
KOHTPOJNEL 3aCBOEHHS 3HAHb Ta MIJICYMKOBA OLIHKAa PiBHA 3aCBOCHHS HAaBYaJLHOTO
MaTepiainy i BMIHHS BUKOPUCTOBYBATH 1l 3HAHHS Ha IPaKTHIL.

IToTroynuii KOHTPOJH 3HAHE 300yBauiB BUIIOI OCBITH JEHHOI QOPMH HAaBYaHHS
3JIICHIOETHCS 32 BUIaMHY HaBYaIbHOL poOOTH:
— nepeBipKa BeIeHHs KOHCIeKTy JeKuii (0-3);
— BUKOHAHH{ 3aBJaHb CaMOCTIAHOI poGoTH (OMPAliOBAHHS TEOPETHYHOIO Malepialry)
(0-1);
— BUKOHAHHS 3aBJlaHb CAMOCTIHHOI po6oTH (0POpMIICHHS IIabNoHy 3BiTY 1ab0paTopHOL
pobotr) (0-3);
— BUKOHAHHSI BUMIpIOBAIbHUX, PO3PaxyHKOBHX Ta IpadidHHX 3aBlJaHb 1abopaTopHOi
po6otu (0-2);
— TeopeTUUHHM 3axucT nabopaToproi pobotu (0-2);
— BUKOHaHHs KoHTpossHOI pobotH (0-10).
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KpuTtepii oniiHioBaHHA NepeBipKH BeleHHS KOHCHEKTY JIEKIi

PiBHI HABYAJIPHUX NOCSITHEHD

bamn

Kpurepii o1liHIOBaHHS HABUANIBHUX JOCSTHEHB

Bucoxuii

2,6-3

3100yBay BUILOI OCBITH Ma€ MOBHUH KOHCIIEKT
JEeKUil, aKTUBHO Mpalioe Ha JEKUIHHUX
3aHATTIX, BUKOHAB BCl JOOATKOBI CaMOCTiHHI
3aB/(aHHSA

HocratHiit

2-2,5

3m00yBa4 BHILO] OCBITH Ma€ MOBHUN KOHCIIEKT
JEeKLid, cepenHs aKTUBHICTH poboTH Ha
JEKUIAHUX  3aHATTAX, BukoHaB 75 %
JIOJIATKOBUX CaMOCTIHHUX 3aBIaHD

3aq0BIILHUH

1-1,5

3n00yBay BHINOI OCBITH Ma€ HEIOBHHUH
KOHCIIEKT JIeKIli¥, HM3bKa aKTHBHICTL POOOTH
Ha (IeKIIHHIX 3aHITTAX, BUKOHAB Menie 50 %
JIONATKOBHX CaMOCTIHHUX 3aBIaHb

Huzpxuit

0-0,5

3n00yBauy BUILOI OCBITM HYACTKOBO Bele
KOHCIIEKT, HH3bKa aKTUBHICTH POOOTH HA
JeKUIHHMX 3aHATTSAX, HE BUKOHYE CaMmOCTiMHI
3aB/(AHHA

Kpurepii oninioBanns nepeBipky BHKOHAHHS 3aBAaHb CaMOCTIHHOI poboTH
(onpauoBaHHS TEOPETHYHOr0 MaTepiay)

PisHI HaB9aNBHUX .
banu Kputepii oninioBaHHS HaBYaILHUX A0CSTHEHb
JNOCATHEHb .
3nobyBay BHIIOI OCBiTH ompauioBaB Bixg 75% Ta
Bucoxuit 0,55-1 | BuINe TEOpeTHU'HUH Marepian, L0 BLABEACHUN Ha
CaMOCTIHHE onpaltOBaHHs
0.35- 3m06yBau  Bumoi ocBiTH ompamgoBa 50 %
JocratHii (’)5 TEOpEeTHYIOro Marepialxy, INO BiABENEHHMH Ha
’ camMoCTiHiHe ONpaltOBaHHs
0.95 3mobyBau BHIIOI OCBITH YacTKOBO OMNpAalOBAaB
3a10BUIBHUN (’) 3- (Merme 25 %) TCOPETUYHUN MaTepial, 1o
’ BiZ[BeIEHMH Ha CaMOCTIMHE OlIpallOBaHHs!
3mo0yBay  BHIIOI OCBITHM YacTKOBO OIIPALIIOBaB
Huzpxuit 0-0,2 |(menme 10 %) TEOPEeTUYHUH Marepial, IO
BiJIBEIEHMII Ha CaMOCTIiHE OIpaIJOBaHHs
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KpuTepii oniHroBaHHS nepeBipkd BHKOHAHHS 3aBAaHb CaMOCTIiiHOI poboTH
(opopmaenns mabaoHy 3BiTy 1abopaTopHOI po6oTH)

| Pinui HaBuanpHEX
JIOCSITHEHB

bam

Kpurepii oniHroBaH s HaBYaTBLHIX JIOCSTHEHD

Bucoxun

2,5-3

3no0yBay BuIIOI OCBITH MiATOTYyBaB IIAOJOH 3BITY
nabopaTtopHoi  pobOTM  BIANOBIAHO  BHMOI  JI0

‘odopmiieHHs mabioHy 3BiTy nabopaTopHoi pobotu

JlocrarHiit

1,5-2

3n06yBay BMIIOI OCBITH MiATOTYBaB HIAOJIOH 3BITY
naboparopHoi poboTH, ane He OIpallioBaB NHCLMOBO
KOHTPOJIbHI I'UTaHHS

3a10BINLHUN

0,5-1

3no6yBay BUINOI OCBITH YaCTKOBO IIATOTYBaB MIA0JIOH
3BiTy NnaboparopHoi poOOTH, HE 3a3HAYUBLIM OCHOBHI
TIYHKTH TIOPsIIKY BHKOHAHHS pobOTH Ta He OIpanioBaB
TIMCHEMOBO KOHTPOJIBHI ITATAHHS

Huspxu#t

0-0,5

3n00yBau BUIIOI OCBITH YacTKOBO IIJIrOTYBaB INabJIOH
3BiTy NabopaTopHOI POOOTH, HE 3a3HAUMBINKM OCHOBHI
IIyHKTH TOPsIAKY BHKOHAHHS POOOTH, HE BUIMUCABIIH
bopMynHu Ui pO3paxyHKiB Ta HE ONpalfOBaB IIMCEMORO
KOHTPOJIbHI NIUTaHHS

Kpurepii oninioBaHHS NepeBipKH BUKOHAHHS BHMIPIOBAJILHHX, PO3PAaXyHKOBHX

Ta rpa¢ivyHux 3aBganb JabopaTopHol poboTH

.

PiBH1 HaBUaAIbHUX
JIOCSTHEHD

banu

Kpurepii ofliHIOBaHHS HaBYAJILHUX JOCATHEHD

Bucoxu

1,6-2

3no6yBayu BUIIOI OCBITH CaMOCTIHHO BHKOHYE J1aboparopHy
poGoTy, 3aHOCUTH BUMIPIOBAHHA Ta OOUMCIEHHS B TaONULIO,
CaMOCTIHO BHUKOHYE OCHOBHI OOYMCIIEHHS B 3OILUUTI,
BHCHOBOK 3p00OUB CaMOCTIHHO

JlocTaTHi#

[,1-1,5

3mo0yBay BUIIO] OCBITH CaMOCTIHHO BUKOHYE nabopaTopHY
po6OTy, 3aHOCUTH BIUMIpIOBAHHA Ta OOUMCIIEHHS B TaOJIHIO,
BUKOHY€ OOUMCIICHHS PO3PaxyHKiB y 30UIMTI 3 YaCTKOBOIO
JIOTIOMOTOI0 BMKJIafiada, BUCHOBOK 3p0oOUB CaMOCTIMHO

3anoBiIEHUH

0,6-1

3mo6yBay BHINOI OCBITM BHMKOHY€E JabopaTopHy poboTy
YacTKOBO IijJI  KEepIBHULITBOM  BHKJIajada, 3aHOCHUTH
BUMIpPIOBaHHS Ta OOUWCIEHHS B TaOIUINO, ajle HE PO3IUCYE
ITOCHiMOBHICT,  OOYUCIIEHHS  pO3paxyHKIB y  30LIMTI,
BHCHOBOK 3p00HB CaMOCTIHHO

Huspxut

0-0,5

3n00yBay BHIiIOl OCBITH BUKOHye JabopaTOpHy poOOTY
[OBHICTIO I KEpPIBHUIITBOM  BUKJIAJada, 3aHOCUTH
BUMIpIOBaHHA Ta OOYMCIEGHHS Juime B Tabnumio, He
PO3MHCYE TOCHIOBHICTH OOYMCIEHHS PO3PAXyHKIB ¥
30LIMTI, HE MOYKe 3pOOUTH CaMOCTiIHHO BUCHOBKY BUKOHAHOI
poboTH

BV —
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KpuTepil oniHIoBaHHA NepeBIPKH TEOPETHYHOIO 3aXUCTy JlaGopaTopHuUX podiT

PiBHI HaBYATBHUX
JIOCSATHEHD

bamu

Kpurepii oL[iHIOBaHHS HaBYaJTbHUX HOCATHEHD

Bucoxuit

1,6-2

OtpumaHi 3HaHHS 3 06roBOPIOBAHOT TEMU
naboparopHoi poborm rinuboKi, BUCOKHH piBEHB
OBOJIOJIIHHS BiJANOBINHMMM TPAKTUYHMMHU HaBUIKAMU:
CaMOCTIMHOI'O  IOSICHEHHS  HPHHIMII  KOPUCTYBaHHS
IpWIaJaMi, BMIHHS OIIHUTH IOXUOKYy BHMIPIOBaHB,

BMIHHS ~ CKJacTM NHCBMOBMM  3BIT 33  JaHHMH

eKCIIEpUMEHTY, 3pOOMTM CaMOCTiHHO BHCHOBKHM 3a
e3ynpTaTamMu poboTH.

JlocTaTHil

1,1-1,5

OTpumani 3HaHHA 3 0broBoproBaHOL TEMH
nabopaTopHoi poGOTH BHUIE CEPENHLOTO,  CepeiHii
piBeHb  OBOJIOAIHHA  BIANOBIAHHMHM  HpakTHYHHMH
HAaBUYKAMH:  CAaMOCTIHOIO  TIOSICHEHHS  NPHHIMUI
KOPHUCTYBaHHs IpUNagaMy, BMIHHS OLUHHTH IIOXHOKY
BHUMIpIOBaHb, BMIHHA CKJIACTH IIMCLMOBHH 3BIT 3a
NaHUMH eKCIICPHMEHTY, ale JOMyCKAIOThCS HeTOYHOCTI
y BUCHOBKY 3a pe3yJsibTaTaMy pOOOTH.

3aq0BIIEHUH

0,6-1

Otpumani 3HaiHS 3 06TOBOPIOBANOL TeMH J1adopaTopHol
poGOTH Ha [IOCepeHBOMY pIBHI, CepemHld pIBEHb
OBOJIOXIHHS BIJMOBIJHUMH IHPAKTAYHUMUA HABUYKAMHU:
CaMOCTiHHOrO TOSCHEHHS TPUHIMI  KOPUCTYBAHHI
IIpAIafiaM¥, BMiHHS OLIHHTH TOXMOKY BHMIpIOBAHE,
BMIHHS  CKJIACTH TIMCBMOBHMM  3BiT 32  JaHUMHU
eKCIIEPUMEHTY, ane JOIMYCKAaIOThCsS HETOYHOCTL Yy
BHCHOBKY 3@ pe3ylibTaTaMu pOOOTH.

Huzpxut

0-0,5

Orpumani 3HaHHA 3 0OroBOprOBaHOL TEMU
naGopaTopHoi po6GOTH 3aMOBOJBHAIOTH MIHIMAILHAM
KpUTepiAiM, piBEHb  OBOJIOJIHHA BLIITOBITHUMH
MIPaKTUIHUMHU HAaBUYKAMH  HIDKYE  CEpPEIHBOTO:
CaMOCTIMHOTO MOSCHEHHS TPWHLMAN  KOPUCTYBaHHS
NpUIafaMy, BMIHHA OLIHHTH MOXUOKY BHMIpPIOBAHD,
BMIHHS  CKJIACTM DNHUCBEMOBHH  3BiT 338  JAHUMU
EKCIIEPUMEHTY, 3pOOMTH  CaMOCTIMHO BMCHOBKH 3a
pe3yibpTaTaMu poboTH 3 HYaCTKOBO JOIYyIEHUMHM
ITOMIJIKaMHU.




Kpurepii oniHioBaHHs NepeBipKA BHKOHAHHS KOHTPOJBHOI podoTHU

PiBHI HaBYaIBHUX HOCSTHEHS | banu | Kputepii oLiHIOBaHHS HaBYAJIIBHUX JOCSITHEHB

ITpasunsro oOpano Bigmosial He MeHie 95 %

Bucoxuit g-10 :
3aIIPONIOHOBAHUX TECTIR

6-7 ITpaBunbHO 06paHo BiAnoBi He MeHuie 70 %

JocratHi ;
3allPOIIOHOBAHUX TECTIB
) . Tlpasunpsuo 0o6pano Biamosial ge Mmeyiie 40 %
3a10BIILHUH 2-5 P P : o
3apONIOHOBAHUX TECTIB
. 3n00yBady BHINOI OCBITH BIPHO BIJIIOBIB Ha
Huzpkuit 0-1 Y P A

10 % 3ampoIlOHOBaHUX TECTIB

HiJICYMKOBHH KOHTPOJIb!
— OLHIOBAHHs PiBHS 3aCBOEHUX 37400yBaueM BUNIOI OCBITHM TEOPETHUYHMX 3HAHL Ta
NpakTHYHHX YMIHB ychoro oOcAry HaBuampHOI JUcIUIUIiHK «biodizuka» 3
ypaxyBaHHAM pe3yNbTaTiB KOHTPOJIO, NPOBOAUTHCA y (opMmi 3aliKy Ha TNiAcCTaBi
OL(IHOK, OTPUMAHUX IIiJl 9aC 3aHATh IPOTATOM CEMECTPY.

3a3HaueHi BUIE METOAM KOHTPOJIO [PENCTABIEHI y HABYAILHO-METO/IUUIOMY
KOMITIEKC] 3riJHO 3a3HaY€HUX HOTO CKIAN0BUX.
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8. Cxema HapaxyBaHHs 0aJiiB 3 HABYAJILHOT JMCIMILIIHU
(nenna dpopma HaBUAHHSN)

Buan naByanbHoi po6oTn 3p06yBayis BULIOT OCBITH

= £l
° = c o N =
e =7
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2 = T 2SSl Xk F =
[~ o « ~ S| o8 & X s
Q == X2 R g x| & =
¢ (85 8% |Egzla | &
= oA~ oA~ Rag & =
v /m
B
Tema 1. KiHemaTika MeEXaHIgYHOIO PyXy 3 0 0 0 4
Tema 2. JluHamika MEXaHIYHOI'O PYXY 3 3 2 2 10
Tema 3. MexaHika pIMHHUX 1 Ta30BHX 0 1 0 0 I
IIOTOKIB
Tema 4. MonexkynspHO-KiHETHYHA TEOPis 0 1 0 0 0 1
imeaJIbHUX Ta3iB
Tema 5. 3aKOHU TEPMOAWHAMIKYI 3 | 1 3 10
Tema 6. SIpuina neperocy. ®a3oBi
Hia feperocy 0 1 3 2 2 7
IEPEXOIH
Tema 7. Enexrpocratudne 11oJe ta 1oro 3 { 0 0 0 4
XapaxTepUCTHKH
Tema 8. 3aKOHH NOCTIHHOIO CTPYMY 3 1 3 2 2 10
Tema 9. MaruiTHe none 3 1 0 0 0 4
Tema 10. MexaniuHi i e1eKTpoMarHiTsi
P 3 1 3 2 2 10
KOJIMBaHHA
Tema 11. XBrIp0Ba ONTHKA 3 1 3 2 2 10
Tema 12. KsanToBa ontuka 0 1 0 0 0 |
Tema 13. EneMenTH KBAHTOBOI MEXaHIKH 0 1 0 0 0 1
Tema 14. SInepHa Qi3uka 0 1 0 0 0 1
. . I
Tema 15. loni3yroue BUIPOMIHIOBAaHHS Ta
JOro BILTHB Ha XHB1 OprasizMu # 0 1 3 2 2 7
HABKOJIMIIHE CEPEIOBHINE
Tema 16. YssnenHs npo cydacHy Qi3uxy 0 1 0 0 0 1
Ta BCTYI 10 (Pi3MKHM 3a haxom
Tema 17. ®isuuni [pKepena eKONOTTIHAX 0 1 0 0 0 1
3abpy IHEHD
KounrpoabHa pobora — - - - - 10 | 10
Pazom 24 17 21 14 14 10 | 100
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9. PekomenioBana jireparypa
OcHoBHa

I. ocynin, YO.1. Biodisuka: Migpygnuk / YO.1. ITocynin. — K. : Vpoxaii, 1995. —
222 ¢,

2. CaBemree UI.B. Kypc ¢usuxu: Vueb.: B 3-x tomax. T. 1. Mexanuka.
Monexynspras ¢usuxa. — M.: Hayka, 1989. — 352 c.

3. CaBenseB M.B. Kypc dumsuku: Yue6.: B 3-x tomax. T. 2: DuexrpudecTno.
KoneGanus u Bonuel. BostHoBas ontuka. — M.: Hayka, 1989. — 464 c.

4, CagenseB U.B. Kypc ¢uzuku: Vue6.: B 3-x tomax. T. 3: KBaHtoBas onrtuka.
dusuka TBepOro Tena. Pu3nka aTOMHOIO s/(pa U JIEMEeHTapHbBIX gacTull. — M.: Hayxa,
1989 —304 c.

5. Tpopumona T.M. Kypc dusuxu: Yuebnuk ans crya. Bysos. — M.: Bolcm. k.,
1985.-432 ¢ ‘

6. Bonpkenmreitn B.C. COopHuk 3anau no obuieMy Kypey ¢usuku. — M.: Hayka,
1976. - 464 c.

7. CoopumK 3amad mo obmeMmy Kypcy $usukm (U1 CeIbCKOX03. HHCTUTYTOB)
Vyeb.. nocodue [Tox pen. P.M. I'paborckoro. — M.: «Briciu. mkonay, 1975. — 127 c.

8. Kopons A.M., Agnpismux M.B. ®izuka. Mexanika, MonekyysipHa (isuka i
tTepMoauHamika. Enexrpuxa i marHetwsm. Onrmka. EneMeHTH KBaHTOBOI MEXaHIKH,
(isuku aToMa, aTOMHOTO sIpa 1 €lIeMEHTapHUX 4acTUHOK. ITiapyuHuK ans cTyneHTin
BUIIMX TEXHIYHMX naByanpHuX 3aknanis. — K.: ®ipma ,,Iakoc”, 2006. — 344 c.

9. I'pabosckmii P.M. Kypc dusuxu. Yueb. Ilocobue mng c/x mu-toB. M3n. 4-e,
nepepad. u gorn. M., «Beicm. mxonay», 1974.

«  lomomixHua

1. Bymox I.®. Kypc disuxu: [Hap4. nocib. y 3 xu.] / I'.O. bymok, €.®. Benrep.
— K.: Bama mik., 2002. — Ku. 1. ®isugni ocHoBr Mexaniku. Monekynspua Qizuka i
TepMoauHamika:— 375 c.

2. Bymox I'.®. Kypc ¢izuku: [HaBuy. 11oci6. y 3 xH.] / I'.®. bywmok, €.%. Benrep.
— K.: Buma mik., 2003. — K. 2. Enextpuxa i Mmarsetusm. — 278 c.

3. Bymok I'.®. Kypc ¢izuku: [HaBy. nocib. y 3 xu.] / I'.®. bymox, €.]. Benrep.

- —K.: Buma mk., 2003. — Ku. 3. Onruxa. @izuka atoma Ta aToMHOr0 sipa. — 311 c.

4. bymox I'.®. Kypc ¢isuxu: [Has4. mocibuk y 2 xH.] / I'.®.bymox,
B.B. Jlepaunoscekuit, I.®. [Tisenn. — K.: Jlebigs, 2001. — Kg. 1. Di3u4uni OCHOBHU
Mexaniky. EnekTpuka i MarHeTusM. — 2-re Bul. — 446 c.

5. Bymox I'.®. Kypc ¢isuku: [Hapd. mocibuuk: y 2 kH]. / I.d. bymok,
B.B. Jleaunoschkuil. — K.: JIeGins, 2001, — Ku. 2. Ontuka. ®Pisuka aTroMa i aTOMHOTO
aapa. MonekynspHa Qi3uka i TepMOAHHaMIKa. — 424 c.

6. Yonmaun ILIT. ®izuka [migpyunux] / [LI1. Yonnan. — K.: Buma mxona, 2003. -
567 c.

7. Jannc6epr I'.C. Dnementapusiit yyeGuux Qusuxu / I'.C. Jlamncbepr — M.:
[Hayka, 1986.T.1. —.656 c.

8. Jlangcbepr I'.C. Dnemenrapusii yuebnuk ¢usuxu / I'.C. Jlanncbepr. — M.:
Hayxa, 1986. — T.2.— 528 c.

9. JlamncGepr I'.C. Dnemenrtapusii yyebnux ¢usuxu / I'.C. Jlanncbepr. — M.
Hayxa, 1986. — T.3.— 650 c.
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10. Bonpkenmnreitn B.C. COoprHux 3amad no ofmemy kypcy o¢usuxku /
B.C. Bonekenmreiin. — M.: Hayka, 1976. — 464 c.

11. C6opuux 3ama4 110 obmeMy Kypcy Qusuku [yueb. mocobue As CelbCKOXO03.
nucrtutyTos] / mox pexn. P.U. I'paborckoro. — M.: «Briciu. mxomna», 1975. — 127 c.

12. ITakeT Bi3yaJIbHOT'O CYNPOBOJKEHHS Kypcy (Habip IeMOHCTpallifHUX ClIaijiB,
IUTIAaKAaTiB, JEMOHCTpAllilffHi MaKeTH IIpHIIaiB, IIPUCTPOIB Ta 0ONaTHAHHS).

10. Indopmaniiini pecypen
1. JusoBwxkHa (isuka «EKOIOTiYHI MpobneMy BUKOPUCTAHHs JBUTYHIB BHYTPIIIHBOIO
sropadusy. [Pexxum nocrymy]: http://surprisingfiziks.blogspot.com/p/blog-page_23.html
2. Hoxnan «Du3nka ¥ 9KOIOTHA»
[Pexcum poctymy]: http://referat.ukraine-ru.net/?cm=10711
3. Exonoris xutts «{dBOBHXHAN CBIT KBaHTOBOI Pi3MKH MOXKE MOSCHUTH MOXODKEHHSA
KUTTS Ha 3emiin [Pexum noctymy]:http://www.eco-
live.com.ua/content/blogs/divovizhniy-svit-k vantovoi-fiziki-mozhe-poyasniti-
pokhodzhennya-zhittya-na-zemli
4. Exonoris KUTTSL. Crarri [Pexum JOCTYyIy]: http://www.eco-
live.com.ua/category/rozdil-saytu/naukovo-populyarni-statti
5. Wypuan «®usuueckue mpobiemMs axonorur (Jxonoruueckas Qu3nka)»
[Pexxum mocrymy]: http://istina.imec.msu.ru/journals/574575/
6. 3aHuMarenbHas (pU3UKa B BOIIPOCAX M OTBETAX
[Pexxum moctymy]: http://elkin52.narod.ru/
7. Knaccluas dbusuxa s mr0603HaTENbHBIX
[Pexxnm nocTymy]: http://class-fizika narod.ru/
8. KoMm'toTepHe MOIEMOBAHHS (I3UIHUX SBULI
[Pexxum noctymy]: http://cmodel.in.ua ¢
9. Tomynsapuo npo ¢izuky. LlikaBi MaTepianu 3 QisuKy Mg MKONAPIB, BUUTENIB 1 BCIX
nomutnuBux [PexuMm noctymy]: http://class-fizika.narod.ru
10. CaMfT-xaTajor HaBYaIbHUX MaTepiaiiB 3 IIKUIEHOI QI3HKU
[Pexxum noctymy]: http://sp.bdpu.org
11. COoprux xonpepeHun «Pusnuueckue INpobIeMbl SKONIOTHH  (DKONOIHYCCKas
dusuka)» [Pexxum noctyry]: http:/ocean.phys.msu.ru/ecophys/
12. Texuiuna 6i6nioTexa [Pexum gocrymny]: http://techlibrary.ru/
13. LlikaBi 3aBmaHHA 3 (i3VWKH, NUTAHHS B IIOXOXi 1 HA INPHUPOAI, TYPHUCTUYHI
cnocrepexensst, [lepnox Xonmc i #oro muranus, BoBoukuHi 3aBaHHs, TECTH
[PexxuM poctymy]: http://elkin52 .narod.ru
14. DiekTpoHHBIA XypHAI «PHIHYECKAS IKOJIOTHUS IEIIOBEKa
[Pexxum poctyiry]: http://aurasvit.com/
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