MIHICTEPCTBO OCBITH 1 HAYVKH YKPAIHH

HAKA3
AV /BT 5o 7044

Tpo 3aTBepAXKeHHs METOANUHUX PeKOMEH IAIIIH
woao 3abe3nedenns kabineTiB Hi3HKH
3AraJbHOOCBITHIX HABYANBHHX 3aKIIA/IB
3acofaMy HaBUaHHS Ta 0018 IHAHHIM

Ha sukoHamHa mwianyHxTy 1 nyekty 4 noctaHoBn Kabinery MiHicTpis
Vxpainu Big 5 xostHa 2015 poxy Ne 1033-p «flpo nepeposnonin AedakHX BHAATKIB
aepkaBHOro  Omomxery, nependaueHux — MiHicTepcTBY  OCBITH 1 Hayku
(zaranmpHOfep:karHI BHTpaTH) Ha 2015 pik, Ta Tepepos3nofin obcsary OCRITHROT 1
MeJIYHOIT CYOReHIlH 3 Jep)KaBHOro Oro/KeTy MicUeRUM OromketaM y 2015 poui» ta
3 METOI PANiOHATTEHOTO BHKOPUCTAHHSA KOIITIB IEPKAaBHOIO OOKETY

HAKA3VIO:

1. 3aTBepauTH MeTOAMYHI peKOMeHJalll woeae 3abe3rmedeHHs KabiHeris
GI3MKM  3arallbHOOCBITHIX — HABYANBHMX  3akiafdiB  3acobamMu  HaBuYaHHA Ta
oONaiHAHHAM, IO AOAAFOTHCA.

‘ 2. IncTHTYTY MoaepHisauii aMicTy ocsith (H.B. Bsarxina) no 1 rpyzmsa 2015
pPOKy BHecTH 3MiHM Ao bazoporo mnepeniky 3aco0iB HaBYaHHSA Ta oONAgHAHHA
HABYAJILHOTO 1 3arafkHOr0 MPH3HA4eHHA, 3aTBEPUKEHOro HakaszoM MiHicTepcTBa
OCBITH i HayKu Ykpainu Bia 03.02. 2005 p. Ne 79.

3. YupasmiHHAM (JenapTaMeHTaM) OCBITH i Haykd OOSacHHX AepiKaBHHUX
aaMiHicTpauifi ;o 30 rpyzaus 2015 poky NOAATH 3BIT IHOAO 3AIHCHEHHX 3aKyIIiBENE 32
(GopMOI0, TTOAHOIO B JoAaTKy 2.

4. KoHTpoJib 32 BHKOHAHHSM 1IHOTO HaKa3y 3aHIIAI0 338 COBOo0.
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Honatox 1

10 Hakazy MIiHICTepCTBa OCBITH 1 HayKH
VYkpainu

Big 15. 10. 2015 Ne 1088

MeTtoandHi peKoMeHaaIil
o040 3a0e3MnedyeHHs KaOiHeTIB (PI3UKH 3araIbHOOCBITHIX HAaBYAILHUX 3aKJIaIiB
3aco0aMu HaBYaHHSI Ta 00JaJJHAHHSIM HABUAJIbHOTO, CIEI1aIbHOTO Ta 3araJIbHOTO
MpU3HAYCHHS

Harenep BuHuKIa moTpeba y HOBOMY (opMaTri Ta OCy4aCHEHHI MPOCTOPOBO-
MaTepialibHOI CKJIaJ0BO1 MIKUIBHUX HaBYaJbHUX KaOIHETIB, 1, MEpII 3a Bce, — I¢ KaOiHEeTH
MPUPOJTHUYO0-MATEMATUYHOTO ITUKITY, 1 (P13UKH 30KpeMa.

KabineT — 1e HaBYAJIBHUN MHIAPO3AUT CEPEIHBOIO 3arajlbHOOCBITHHOTO HABUYAJIbHOTO
3aKjajy, OCHAIEHUN HAOYHMMHU TMOCIOHMKaMHU, HaBYAJIbHUM OOJIaJIHAHHAM, MEOJsAMH 1
MPUCTPOSIMU, IO CTOCYIOTHCSI KOHKPETHOTO HABYAIBHOTO TpeaMeTa. ¥ HbOMY MPOBOASTHCS
YpOKH, TYpPTKOBl, MO3akiacHi 1 ¢akyJbTaTUBHI 3aHSATTA, BHXOBHa po0OTa 3 YYHSIMH,
MIJIBUIIIEHHS HAYKOBO1, M€IaroriyHoi, ICUXO0JIOT1YHOI Ta METOJUYHOI KBaTi(iKaIlli BUMTEIB.

HapuanbHo-mi3HaBaibHa po0OOTa 3 TpeaMera  3IMCHIOETBCA 32 JIOMOMOTORO
KOMITJIEKCHOTO BHKOPHCTAHHS TEXHIYHHMX 3acO0IB HAaBYAHHS, TMPOBEICHHS MPAKTUYHHUX Ta
nabopatopHux poOiT, opraHizaiii poOOTH 3 MiAPYYHUKAMHU, JOKYMEHTaMH, TOBIIHUKAMH,
TUIAKTUYHUM MaTepiajioM. Best po6oTa kaOiHeTy MPOBOAUTHCS B TICHOMY 3B'SI3KY 3 1HIIMMU
HaBYAJIbHUMU KaOlHETaMU 1 CIpHsie pealli3allii HayKOBO-METOAMYHOI MPoOJieMH HaBYaIbHOTO
3aKiagy. 3MICT poOOTH KaOiHETy BU3HAYAETHCS HAaBYAIBHUMH MPOTpaMaMu, MiIpyYHUKAMHU,
nporpamMamu GaKkyIbTaTUBHUX 3aHATH Ta TJIaHAMU T03aKIaCHOT poOOTH.

HasBHicTh 1006pe 007a1HAHOTO HABYAIBLHOTO KaOIHETY CIpHsi€ 3a0€3MeYEeHHI0 BUCOKOTO
pIBHS BHUKJIQJAaHHS HaBYaJIbHOI JUCHMIUIIHU, MIJBUIICHHIO ¢(EeKTUBHOCTI TIparli,
MIJBUILICHHIO PIBHS HABYAJIIBHUX JIOCSTHEHB 1 MPUIIEIIJICHHIO 1HTEPECIB YUHIB 10 HABYAIbHOTO
nmpeaMera.

[IpaBunbHa opranizaiiss po6oTH KaOiHETY JomoMara€ KOMIUIEKCHOMY BHKOPHCTAHHIO
BU/IIB HABYAIBHOTO OOJIaIHAHHSA, 30KpEMa CY4aCHOTO €JIEKTPOHHOTO, IO PO3KPHUBAE BEJIHKI
MOXKJIMBOCTI: MOXJIMBICTh OpraHi3ailii mparyi BYUTENIB 1 Yy4YHIB HAa HAYKOBIH OCHOBI
(3mificHeHHS HAYKOBOI OpraHi3arlii mpairi); sSKiCHe Ta pailioHajJbHE BUKOPUCTAHHS CYYaCHUX
CJIEKTPOHHUX TMENaroriyHUX 3aco0iB HAaBYaHHA pa3oM 13 TPAOUIIHHOI HAOYHICTIO;
aKTWBI3allig MMi3HABAJIBHOI MISUTBHOCTI YYHIB (y 3aCBOEHHI HAaBYAJIIBHOTO Marepiainy Oepe
y4acTh OUTBIIE aHATI3aTOPIB — CIIYXOBHX, 30POBHX TOIIIO), 110 TO3UTUBHO BIJTUBAE HE TUTHKU
Ha PO3yM YUHIB, a i1 Ha X €MOIlii; CTBOPEHHSI MHPOKUX MOKIMUBOCTEH ISl CAMOCTIHHOT po60-
TH YYHIB, TIABUIICHHS 1HTEpECY y4YHIB 0 Marepiaiay, M0 CHpHsE SKICHOMY 3aCBOEHHIO
OCHOBHHMX 3HaHb, HaBYa€ 3aCTOCOBYBaTHM IX Ha TmpakTuii, (HopMye BMIHHA POOUTH
apryMEHTOBaHI BHCHOBKH, DPO3BHMBAa€ HAyKOBE MHCIICHHS, 3a0€3MEeUeHHS MDKIPEIMETHUX
3B'SI3KIB.

3 MeTo paiioOHAIBHOTO BHUKOPUCTAHHA JCPKAaBHUX KOIITIB Ta BUKOHAHHSA
posnopskenHs: KaGinery MinictpiB Yipainu Ne 1033-p «[Ipo mepeposmomin aeskux
BUJIATKIB  JICP)KaBHOTO  OrO/KEeTy, TmepembadyeHnx MIHICTEPCTBY OCBITH 1 HAayKH
(3aranpHOEpKaBHI BUTpaTH) Ha 2015 pik, Ta mepepo3noail 00cATy OCBITHBOI 1 MEIMYHOI
CyOBEHIIIH 3 JIep>KaBHOTO OFOHKETy MicieBUM OrokeTaM y 2015 porri» IporoHyeMO TEpeITiK



HaWHEOOX1AHIMIOTO 001aIHAHHS KaO1HETY (I3UKH, SIKUM BKIIIOYA€E, OKPIM caMOro o0i1aHaHHs,
TUIIOBE 1H(OPMALIMHO-KOMYHIKAaTUBHE YCTaTKyBaHHS CY4YacCHOI HaBYalbHOI ayauTOpii
(mepcoHaibH1 KOMIT FOTEPH, IPOEKTOP, JOIIKA, IPUCTPIN sl O€3IPOTOBOI KOMYHIKAIIii).

Jlo 11boro nepeniky BKIOUYEHO:

e TEXHIYHE 3aBJAaHHS,

® BHUMOTH /IO CaMOro o0JiaJHaHHS,

® KOHKPETHI BKa3iBKM THUMY MAISJIBHOCTI, J€ BHUKOPUCTOBYEThCA 1€ OO JHAHHS
(memoHcTpaiiisi, 1abopaTopHa poO0Ta) 3riIHO 3 HABYAILHOIO MPOrPamMoIo.

BpaxoByroun HOBITHI TEXHOJOT1l BHUKJIAJaHHA MPEIMETIB MNPUPOAHUYOTO UHUKIY 3
AKTUBHUM BUKOPHCTAaHHSM MEPEKHHUX PECypciB, KaOiHETH OOOB’SI3KOBO KOMILICKTYIOThCS
1H(OpMaIIiTHO-KOMYHIKATUBHUM YCTAaTKyBaHHSM, 110 MPAIIO€ Yy JIOKAJIbHIA Ta TiI00anbHIN
Mepexi Ta MUOPOBUMU BUMIPIOBAIBHUMH KOMIUIEKCAMU, 110 BIATMOBIAA€ CYy4aCHUM CBITOBUM
CTaHJapTaM KOMIUJIEKTallll HaBYaJIbHUX KaOIHEeTIB.

HudpoBi BUMIpOBaJIbHI KOMIUIEKCH, BKJIOYEH1 10 CKJIaAy Mepeliky, 3ade3nedyaTh
MIJBUILIEHHS SIKOCTI SIK MPOLECY BUKIIAJaHHS, TaK 1 BAKOHAHHS MPAKTUYHUX POOIT HE JUlIE 3
b3k Ta acTpoHOMIi, aje 1 3 yCiX IHIIUX MPUPOJHUYUX Tady3ei, MO MIATBEPIKEHO
€BPONEHUCHKUMU JOCTIIKEHHSIMU.

Jns poGoTH 3 HOBUMHM 3aco0aMHM HaBYaHHS JI0 TEPENIKy BKJIOYEHO OOOB’SI3KOBE
METOMYHE 3a0€3MeUeHHs, a TAaKOXK IMepe0aueHo MOBHE HaBYaHHS BUYHMTENIB Ta BUKIIAIAYiB
KOPUCTYBAaHHIO CYYaCHMMM HaBYaJbHUMHU 3aco0amMu  (UUGPOBUMU BUMIPIOBAILHUMU
KOMITJIEKCaMH), BUXOASYM 3 JOCBiNY, HamparoBaHoro B HarmionampHOMy 1meHTpi «Mama
akasieMis HayK YKpainmy.

[lepenik moiJIeHO Ha YaCTHHM Ta OJIOKH BIAMOBIIHO 10 YMHHUX HABUAJBHHUX MPOTPaM Ta
KaTeropii:

O JeMOHCTpauiiiHe — 11e BCE T€, III0 BUKOPUCTOBYE BUMUTEINIb HA YPOIIl JIJIs MIAKPITUICHHS
PO3yMIHHS BUKIIaJIEHOTO MaTepiaiy;

O JgabopaTopHe — OOJaJHaHHS, WO 3a0e3Neuye MNPaKTUYHY CKIAJO0BY HaBYaHHS Ta
PO37a€THCA KOKHOMY YUYHEBI JJII BUKOHAHHS 3allJIAHOBAHUX JEPKaBHOIO MPOTPaMOI0
(hpoHTaIBHUX POOIT;

O MNPAKTHKYM — OOJIaJIHAHHS, 110 BUKOPUCTOBYETHCS MPU BUKOHAHHI POOIT (PI3UYHOTO
npakTukymy B ctapmux 10-11 kiacax B KiHI[I HABYAJIBHOTO POKY;

O noaarkoBe (iHTpurywue, 0a’kaHe) — Bce Te, IO IIJABUINYE 3aI[IKaBICHICTh 0
BUBYEHHS (DI3MKU, BUKJIMKAE TTOAUB, IKUM MOXKE KOMILIEKTYBAaTUCA KaOIHET HA PO3CY]
KOpHUCTYyBaua.

3 METOI0 €KOHOMHOTO 1 pal[lOHAILHOTO CKEPYBaHHS JIEP>KaBHUX KOIITIB Ta CIPOILECHHS
MPOIEYp 3aKYIiBIl MpUAOAHHS OOJagHAHHS MOJXKE 3IIMCHIOBATHCS y TOBHOMY CKJIaji,
KOMIUIEKCHO (YacTUHaMH) 1 po3AUIbHO (OJOKaMM) 3 ypaxyBaHHSM HasBHOI MaTepiaJibHO-
TEXHIYHOI 0a3M KOKHOI'O0 HaBYAJIBHOTO 3aKjiady, SIKOCTI OOJaJHaHHSA Ta HAJaHHS IepeBar
BITUU3HSHOMY BUPOOHUKY (IIOCTAYaIbHUKY ).

[lepiroueproBo peKOMEHAYEMO 3a0€3MEUUTH HOBUM OO0JIaJHAHHSAM OIOPHI IIKOJIH, SKI
B MallOyTHhOMY OyAyTh peopraHizoBaHi y OaraTonpo@isibH1 akaJeMiyH1 Jiinei 1 3a0e3neueHi
yCiM HAaWHOBIIIIMM HaBYAJIbHUM OOJIaTHAHHSM.

OkpiM TOrO, MpU 3aKymiBiai OOJIalHAHHS MPOCUMO 3BEPHYTH yBary Ha J03BUIbHI
JTOKYMEHTH MO0 MOro BIAMOBITHOCTI TEXHIYHHM perjaMeHTaM Ta CaHITapHO-TIME€HIYHUM
HOpMaM, YUHHUM B YKpaiHi.



BazoBnii THIOBHIT NepeJlik 3ac00iB HaBYaHHA Ta 00/1aJHaHHA Ka0iHeTy Gi3MKH Ta acTpoHOMII

Ne JeMoHcTpanii Ta 1aGopaTopHi Kisb-kicTh
3/n Ha3Ba o0nagHanus Texuiune 3aBIaHHA po6oTu
(32 HABYAJIBHOK NIPOTrPaMOI0)
1. Yactuna I. O0aiHaHHs 3arajibHOr0 NPU3HAYEHHS
Baokl: MyabTumeaiiiHe 00J1aJHAHHS
1.1 | Ilanens neMoHCTpamiiHa [Nanens npusHayeHa Ui JEMOHCTPYBAaHHA Ha ypOKax TaOJMIb, KapT, AEMOHCTpAaIliiHUX
HaJ KJIACHOIO JIOIIKOIO MOJIEJIEH Ta 1HIINX HAOYHHUX IMOCIOHUKIB.
[Tanens sBisIe COOOI0 KOMIUIEKT 3 JIBOX JaMiHOBAaHMX IaHeneid po3mipom 1200 mm %30 mm, y
KOXHIH 13 SKMX 3HAXOOWThCA 3 TasW Ul 3aKpilUIeHHS akcecyapiB: HaOOpy HajM4OK, TaduKiB,
MAarHiTHUX TPUMadiB i KPOHIITEHHA.
AKcecyapH BCTaBJIIOTHCS B Ta3H 1 POIMILIYIOTHCS HA TTaHeli y 3py4HOMY UISl IEMOHCTPYBAHHS
Micri. [TaHens HaBiNIyeThCS HAaJT KJIACHOO JIOIIKOO.
[Tanens cynpoBOJDKYETHCS HACTAHOBOIO IIOAO i CKJIAAAaHHs Ta EKCIUTYaTyBaHHSL.
1.2 | Kommiexkr: IIK BunTens — 1 on.

[lepconanbHuil KOMIT IOTEP
(ITIK) Buwmrerns,
MynbTUMeTiHHAH
KOMILIEKC,

KOMIUIEKT ayaio-
o0agHaHHS

[NopTatuBHMIT KOMI'TOTEp (HOYTOYK):

Ipouecop 3 TexHonorisimu He ripme HiX Intel Core i3; omepaTHBHA HaM'sTh: HE TipiIe HiX
DDR3, gacrora He menm 1600 MHz, 06'em - e mennt Hix 4I'0; »opctkuii muck MiHimym 320
I'b 5400 RPM, ne menm Hix; PK-ekpan: minimym 15 - mroiiMmoBuii expan; texHosorist - LCD 3

LED mniacBiTko0; po3[ilbHA 3[aTHICTb He MeHue 1366 x 768; 3ByKOBa miacucTeMa: ne
MEHIIE BOX BOYIOBaHMX AMHAMIKIB; aKTMBHA 30BHIIIHS aKyCTH4YHA CHUCTEMa, MOTYKHICTh HE
MeHIIe Hix 2,5 BT Ha kaHau.

Onmeparriiina cucrema:

[peincranpoBana JineHsiiiHa onepauniiina cucrema (OC) Microsoft Windows Professional
Ukrainian, 3 miaTpuMKo0 poOOTH Yy JIOKANBHIA OOYHMCIIOBANBHIA MEpexi 3 JIOMEHHOK
OpraHi3ali€io Ta yKpaiHOMOBHHUM iHTep(eiicoM.

AHTHBIpYC:

AHTHBIpYCHHMI 3aXHCT Ta nUcTaHLiiiHe kepyBaHHs Windows Intune (abo exBiBaiieHT) 3
3/IaTHICTIO BUSIBJICHHS Ta 3HEIIKO/DKEHHS MEPEKEBHX 3arp03, HAsIBHICTIO IPEBEHTHBHHUX
TEXHOJIOTIH, sIKi 3a0€31eYyI0Th BUSBIICHHS HEBIZIOMHX 3arpo3, 1o 3a0e3redye HacTyIHI
(yHKIIOHATIBHI MOXKIIMBOCTI:

- MOXJHBiCTh BiJUIQJICHOTO BUAJIEHHS ITAaHUX Ha MPHUCTPOSX IS 3aXHCTY JIAaHWX OpraHizamii

- HasiBHicTh mopTairy caMoo0ciTyoByBaHHSI KOPHCTYBadiB ISl pEECTpallii B CHCTEMI Ta KEPYyBaHHS
IX IPUCTPOAMHU

- MoxnuBicTb iHTerpaii 3 katazorom Active Directory

- [HBenTapH3anis HaSBHOTO POrPaMHOTO Ta arapaTHOro 3a0e3MeYeHHs

- Posropranns nporpaM Ha KepoBaHi NPUCTPOL

- KepyBanus onosnennsm Onepaniiinoi Cucremu Ta BcraHoBieHoro 113

- 3acTocyBaHHSI MOJITHUK O€3MeKH 0 MOOLTEHUX MpHCTpoiB i [TK

- 3axwucT Bix mkiamusoro 13

- Buyrpimmniit o6mnik minensii (Microsoft Ta iHIIMX BUPOOHHUKIB)

- 'Hyuki 3BiTH 114 Bei€i HassBHOI iHpacTpyKTypH




MyJabTuMeaiifHUH KOMILIEKC U1 po00TH Yy CKIafi:

InTepakTuBHa gomka — lox.

- Tum gomky: iHTEpaKTUBHA JOIIKA MPSIMO ITPOEKIII;

- Tum noBepxHi: OI0r0 KOJIBOPY, TBEPAA, 31 CrEiaIbHAM aHTHOIIKOBUM HOKPUTTSIM, CTIHKHM
JIO YIIKO/KECHb

- ACTieKTHE CIiBBiAHOIIEHHS CTOPiH aKTUBHOI MMOBEPXHI IHTEpPaKTUBHOI Jomku 4:3 abo 16:9
[aHAMOTiYHO BCTAHOBICHOMY TIPOCKTOPY];

- InrepakTHBHa NOIIKa TOBMHHA MaTy He MeHIe oxHoro USB mopty 3 Bepcieto He Himkye 2.0
- EnextpoxuBienns gomku 3abe3nedyersest mmHoo USB;

- [ligTprmMKka cTaHAApTHUX QYHKLIN MpUHAWMHI JIIBOI Ta MPaBoi KHOITOK MU Y TOYII JOTUKY IO
aKTHBHOI IIOBEPXHi;

- [HTepakTHBHA OIIKAa MOBUHHA MATH MOXKJIMBICTh HACTIHHOTO KpiIUIEHHS 0€3 MpuaI0aHHs
JIONATKOBUX (DIKCYIOUHX MIPUCTPOIB

- Jlo ckyaty IOBHHHO BXOJWTH IPOTrpaMHe 3a0€31eUeHHs Ul CTBOPEHHS IHTEPaKTHBHUX
ClaliB;

- [13 moBuHHO MicTUTH cucteMy OnLine TecTyBaHHs y4HIB 3 BUKOPUCTAHHSIM MEPCOHATBHHUX
pUCTpOIB (cMapT(OHH, TUTAHILIETH)

MyJabsTuMeniitHuii npoexkrop — loa.

- rexnonoris - LCD: 3 PSI TFT a6o DLP , konsopoBuit;

- BJIacHa (HaTWBHA) PO3ALSIbHA 3/1aTHICTE- He MeHIIa Hix XGA (1024x768 mikceniB);

- CBITJIOBHH MOTIK - He MeHmuit 3a 3000 ANSI mromen;

- KOHTPACTHICTh - He MeHIma Hixk 20000:1;

- Pecypc mammu: He menmre Hixk 10 000 romus;

- Kopexkuist BepTHKaIbHUX TpareneBuIHNX BUKPUBIICHD He MeHIne +/-40

- ['opusoHTanpHe 3MimenHs mpoekuii He Merme 130%

- Hasisaicte HDMI inTepdeiicy

- IIPOEKTOP BCTAHOBJIIOETHCS Ha CHEiaIbHOMY FOPU30HTAILHOMY 200 BEPTHKAJIBLHOMY IIijBici,
SIKMH KPIUTBCS 10 cTiHM (200 Jomkn) Oe3mocepeiHb0 Hal BEpXHIM KpaeM iHTepaKTHBHOI
JTOIIKH, Ha BiJICTaHi, HCOOXIHIN IJIs1 CTBOPEHHSI JliarOHAaJi 300pakeHHsI, IO BiIIOBiTae
MaKCHMaJIbHIH eEeKTHUBHIN liaroHai JOCTYITHOI JUIs JOBUIBHUX 337124 KOPHCTYBada aKTUBHOI
TIOBEpXHI 1HTEpaKTUBHOI JOIIKH, aie He Oiibmie 1,7 Merpa;

- TOBXKUHA iHTep(EHCHOr0 KaOelo - He MCHIIA HiXK HeOOXiTHA JUTS i AKITFOYCHHS IIPUCTPOIO JI0
MOPTaTUBHOI'O KOMIT'IOTEpPa BUUTENS Y MiCIli HOIO BCTAaHOBJICHHS;

- I AKITIOYEHHS MYJABTUMEIHHOI0 IPOEKTOpa 31HCHIOETHCS /10 TpadivyHoro ajanrepa
MOPTaTUBHOI'O KOMIT'IOTEpa BUUTEIIS.

MoHTAa:K, BCTAHOBJIEHHSI, BBe/ICHHS B €KCILTYaTallil0 Ta MK/II04YeHHs] MyJbTUMeIiiiHOTr0
KOMILJIEKCY /10 eJIEeKTPUYHOI Mepe:Ki 3/1ilicHIOE MocTaYaIbLHUK.

Cucrema ynpasJiiHHSI OCBITHIMM IPHUCTPOSIMU:

Classroom Managment Intel (abo exBiBanenT): CruicTeMa MiZIBUIYE 3arajibHy NPOAYKTHBHICTH B
KJIaci 1 MATPUMYE CHUTbHY pOOOTY yuHiB. JI0JaTOK HAJ[a€ BUMTEIISIM IHCTPYMEHTH JIJISt
BiJIIIpaBIICHHS Ta OTPUMAaHHS YPOKIB, aJMiHICTpyBaHHS OLIHKH, KOHTPOJIIO 1 aKTHBHICTh YYHIB.




Enexrponni ocBithi pecypcu (EOP) Bunrens:
[Mouwuit komrutekT EOP 1151 kaOiHeTy (Qi3uKy y BUIISAAL €IEKTPOHHUX MiJPYYHUKIB 3TiTHO 3
Jlep>kaBHUM CTaHIAPTOM JUISI OCHOBHOI IIKOJIM Ta JiF0YMM CTaHIAAPTOM IJISl CTApIIOi MIKOJIH.

Bbuiok 2: IlepconasibHi KOM 10TEpH

13

[lepcoHanbHUI KOMIT IOTEP
(IIK) yuns 3 TenedoHHOIO

TapHITYypOIO

Jlns 3abe3neyeHHst pi3HOMaHITHHX (POPM MEAIHHOI OCBITH Ta y4acTi B OCBITHIX MEPEXHHX
MIPOEKTaXx.

IIK yuns - 1 ox.

[NopTatuBHMIT KOMI'TOTEp (HOYTOYK):

IMpouecop 3 Texnonorisimu He ripmre Hix Intel Core i3;

orepaTHBHA IaM'sITh: He Tipme Hibk DDR3,

gacTtoTa He MeHII 1600 MHz, 00'eM - He MeHIr Hix 41°0;

xoperkuit muck Minimym 320 ' 5400 RPM, He MeHI Hixk;

KK-expan: minimym 15 - nroiimoBuii ekpas;

texuonoris - LCD 3 LED miacBiTKOIO;

pO3IiIbHA 3aTHICTH He MeHIe 1366 x 768;

3BYKOBA ITiJICHCTEMa: He MEHIIIE IBOX BOY/IOBAHUX JIMHAMIKIB;

aKTHBHA 30BHIIIHS aKyCTHYHA CHCTEMA, ITOTY)KHICTh HE MeHIIe Hix 2,5 BT Ha kaHai,
Omeparriiina cucrema:

[peincransoBana JineHsiiina omepamniiina cucrema (OC) Microsoft Windows Professional
Ukrainian, 3 miATpUMKOIO poOOTH y JIOKANbHIN OOYHMCIIOBaJbHIM Mepexi 3 JOMEHHOIO
Oprasi3alli€io Ta yKpaiHOMOBHHUM iHTep(eiicoM.

AHTHBIpYC:

AHTHBIpYCHMI 3axWCT Ta AWCTaHLiiHe KepyBaHHi Windows Intune (abo exBiBasieHT) 3
3/IATHICTIO BHSBJECHHS Ta 3HEUIKOKEHHS MEPEXEBHX 3arpo3, HasBHICTIO NPEBEHTHBHHUX
TEXHOJIOTIH, $Ki 3a0e3MeuyroTh BUWSBJICHHS HEBIIOMHX 3arpo3, Io 3a0e3redye HACTYIHI
(yHKIIOHAJIBHI MOXKIIMBOCTI:

- MOXJHBiCTh BiJUIQJIEHOTO BUIAJIEHHS ITAHUX Ha TPHUCTPOSX U1 3aXHCTY JIaHUX OpraHizaii

- HasBHICTH mOpTairy caMo00CITyoBYBaHHSI KOPHCTYBaUiB ISl PEECTPALIil B CHCTEMI Ta KEpyBaHHS
IX IIPUCTPOAMHU

- MoxnuBicTb iHTerpaii 3 katazorom Active Directory

- [HBenTapu3anis HASBHOTO IPOrPaMHOIO Ta arapaTHOro 3a0e3NeYeHHs

- Posropranns nporpaM Ha KepoBaHi HPUCTPOL

- KepyBanus onosnennsim Onepaniiinoi Cucremu Ta BcraHoBiieHoro 113

- 3acTocyBaHHS MOJITHK O€3MeKH 0 MOOUTEHUX MpHCTpoiB i [TK

- 3axwucT Bix mkiamusoro 13

- Buyrpimmniit o6mnik minensii (Microsoft Ta iHIIMX BUPOOHHUKIB)

- 'myuxi 3BiTH 114 Bei€i HassBHOI iHpacTpyKTypH

Cucrema ynpasJiiHHSI OCBITHIMHM IPUCTPOSIMU:

Classroom Managment Intel (abo exBiBasienT): CrucTemMa miBUIYE 3araibHy IPOJYKTUBHICTD B
Kjaci 1 MiATpuUMYye CIbHY poOoTy Yy4HIB. JlomaTOK Hajae BYMTEISIM 1HCTPYMEHTH IS
BiJIIIPaBIICHHS T4 OTPUMAHHS YPOKiB, aJMiHICTpYBaHHS OLIHKH, KOHTPOJIIO Ta aKTUBHOCTI y4HIB.
Enexrponni ocsithi pecypcu (EOP) yuns:

[NoBuuit xomrutekt EOP mist kabinery (i3WKW y BHITISNI €NEKTPOHHMX MiJPYYHHKIB 3TiTHO 3
JIep>KaBHUMH CTaHJapTaMHu.
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1.4 | Wi-fi poyrep Jis 3a6e3neyenHst QyHKIIOHYBAaHHS O€3MPOBiIHOI MEpeXi Kiacy.
Poyrep moBunen 3abesneuyBatu Oesmnepediiiny pobory mo 30 omnouacHo mimkmodenux ITK.
MaTu MOXJIHBICTB TpaHCIIMIi Bifleo Ha 30 MPUCTPOIB OJJHOYACHO.
Baok 3. Ilndposi BUMipoBajibHi KOMII'IOTEPHi KOMILIEKCH
udposwuii [Mpnu3nauennii aast TpoBEICHHS JEMOHCTpamiid Ta J1abopaTOpHUX poOIT 3 MPHUPOAHUYO-
1.5 BUMIpPIOBAJIbHAN MaTEMAaTHYHUX JUCHUAIUIIH.

KOMIT IOTEpHUNA  KOMILIEKC
oI kaOiHeTy  (i3WKH
(YIUTENBbCHKUIA KOMIUIEKT)

Komm’rorepuuii BuMmiproBaibHM 0ok mimkmodatecst o USB mopra komm’'iotepa i Mae
6e3aporoBuii crocid min’exnanHsa. Komiieke cynpoBOIKY€eThCsl KEPIBHULITBOM 3 €KCILTyaTallii,
METOJMYHUM IIOCIOHMKOM Ta MPOrpPaMHUM 320€31IeUEHHSIM.
XapaKTeprUCTHKA TPOrpaMHOro 3abe3nedeHHs LHU(POBOr0 BUMIPIOBAIFHOTO KOMI'IOTEPHOTO
KOMIUIEKCY:
- MoxnuBicTh 300py AaHUX B PEKUMI PETEHOTO 4acy
- MoxuBicTh 300py JaHUX OHOYACHO 3 ACKUTPKOX JATYHKIB
- Kinbka pexxnmiB BifoOpakeHHs qaHuX: rpadiku, Tabimi, JiarpaMu i TUQPOBUI BUTIIST
- Hacrpotlika BciX TaTYHKIB B OJHOMY BiKHi
-  MoXnuBICTh AWHAMIYHOTO HaJAIUTYBaHHS TEPErisiay AaHUX 3a PaXyHOK IUIABAIOUMX
BiKOH
- MoOXNHBICTh aBTOMAaTHYHOT'O IIEPETBOPEHHS OYyb-SKOI0 BiZIeo B TOTOBI /10 aHAIi3y JaHi
3a PaxyHOK BOYZOBaHOI'O aHAJTI3aTopa pyxy
- Excropt nanux B Excens Ta iHmi nporpamu
- Hassuicte Bepciii nporpamuoro 3adesnedenns mist Windows OS, Linux OS, Mac OS,
Android
- Inrepdetic nporpamHoro 3ade3neyeHHs NOBHHEH OyTH OaraToMOBHMM (YKpaiHChKa Ta
aHITikchbKa inTepdeiicn 060B'sI3KOBI)
Kommieke MicTuTh:
1. AnanoroBo-tm¢poBuii neperoprosad — 1 ox.
AmnanoroBo-un¢poBHii IepeTBOPIOBAaY IOBUHEH MATH MOJIUBICTB!
- IIpamoBatn nix ynpasmiaasiM OC Windows, Linux OS, Mac OS, Android 3a nomomororo
MIPOrpaMHOT0 3a0e31eUeHHSI.
- Maru 6e3apotose niakiarouenns xo [TK
- MaTu BOyZOBaHi €IEMEHT JKUBJICHHS
2. laTuuk Hanpyru — 2 of.
Hianmazon: £25V
Tounicte: + 2%
Bxigauii omip: 1 MOm
MaxcumanpHa BXifHa Hampyra: 150 B
KaniOpyBanus: JlaTuuk Hanpyru He BUMarae KajaiOpyBaHHS
3. JaTumk ctpymy - 2 on.
Hiamazon: £2,5 A
Bximauit ctpyM: 3MiHHHH 200 MTOCTIHHUHN CTpyM
Tounicte: + 3% y BchOMYy Jliana3oHi
KinpkicTs BUMiproBaHb 3a 3aM0oBUyBaHHAM: 10 BHOIpOK B CeKyHIY
Bximauit omip: 0.1 Q
MaxkcumanbsHAlN BXiTHUHA cTpyM: SA
KaniOpyBanns: JlaTauk cTpyMy He BUMarae KaixiOpyBaHHS
4. Matuuk 3apsiny -1 of.




Miamazon: + 0,25 mxKi; + 0,025 MxKi - mepeMukaHHS Aiana3oHIB 3IiHCHIOETHCS BPYYHY B
MIPOrpaMHOMY 3a0e3TeUCHHI

Hoszgixn (12 6iT): 0,12 5Kt qist + 0,25 mxKn

12.2 oK £ 0,025 mxKn

Bxigna emuicts: 0,1 Mx®

Bxigauii omip 1 012 Q

3axwucr Bix nepenanpyru: + 60 B nocriitHoro crpymy
Kaniopysanns: atauk Enekrpocratnanuii 3apsi He BUMarae KaiiOpyBaHHS
5. JlaTuuk TemnepaTypu -2 Of.

Jiamazon: Big - 40 ° C mo 140 ° C

Tounicte: + 2% y BchOMY Jliana3oHi

Yac Bigryky: 20 cexyan B pigusi; Bix 40 mo 60 cekyH[ B TOBITpi
Uyrnusuii enement: Po3ramoBannii ycepeanHi HAKOHEUHUKA TaTINKA
KaniOpyBanns: JlaTauk TemnepaTypy He BUMarae KajaiopyBaHHs
6. laTunk TemmnepaTypu (Tepmorapa) -1 ox.

Hiamazon: Big 0 ° C mo 1200 ° C

32°Fno2192°F

273.15 K no 1473.15 K

Tounicte: + 2% y BchOMY Jliana3oHi

KanibpyBanns: JlaTauk TemnepaTypy He BUMarae KajaiOpyBaHHs
7. Hatuuk Tucky - 1 ox.

JHiamazon: Big 20 mo 400 xI1a

0,2 mo 3,9 atm

200 mo 4000 mbap

Tounicte: + 3% y BchOMY Jliana3oHi

Yac Biaryky: 1 mc

Po6oua Temneparypa: Big 0 ° C no 85° C

KanibpyBanns: JlaTauk THCKY HE BUMarae KajaiOpyBaHHS

8. Mikpodonnuii raT4uk -1 ox.

Yacroramii giamazon: 35 I'y mo 10 000 'y

Hiamazon: £2,5V

MaxcumanbHa yacrora guckperusanii: 20000 BuOipok B cekyHay
9. JlaT4MK OCBITJICHOCTI - 1 of1.

Hiamazon: Big 0 qo 600 Ix; 0 mo 6000 mx; 0150 kix

Tounicte: + 4% y BChOMY Jliana3oHi

CrekrpanpHul Aiana3oH: BugiMe cBiTIIO

10. Jatunk marHiTHOTrO Mot -1 oI,

Hiamazon: = 10 MTn

Tounicts + 6% y BchoMy Aiana3oHi

KaniOpyBanns: JlaTauk IMOCTaBISETHCS MOBHICTIO BiAKaIiOpoBaHHM.
11. MaTuuk pyxy (Bixcrani) -1 ox.

Hiamazon: 0,2 M - 10 M

Tounicte: 2% y BcboMy Jiana3oHi

OcobamBocTi: 3BiTH PO MOJIOKEHHS, IIBUAKOCTI 1 IPUCKOPEHHI
KaniOpyBanus: latuuk Bincranp He Bumarae kaniOpyBaHHS

12. ®ortoBopoTa -2 of.




JlaTunk BUMIpIO€ yac, HeoOXiHUN 00'€KTY ISl ITPOXOPKEHHS ITijl apKOI0 JaTduKa. JlaT4uk mae
niama3oH BuxigHoro curHany Big 0 B mo 5 B. Yac HapoctaHHs i cnamy nerekropa y matauka 180
He. IToxnOka Bin mapanaxca ajst 00'€KTa, IO MPOXOANTH B 1 CM BiJ IETEKTOpa, 31 MIBHIKICTIO
Mmennie 10 M/ ¢, pi3HHLT MDX ICTHHHOIO 1 €()EKTUBHOIO JOBXXHHOIO | MM.

13. MaTtumnk cunum — 2 of.

Hiamazonu: -10 N mo +10 N; -50 H no +50 N

[epemukaHHs M Aiania30HaMU 3JIHCHIOETHCS BPYYHY B ITPOrpaMHOMY 3a0e3edeHHi

Tounicte: + 2% y BcbOMY Jliania3oHi

KanibpyBanns: latauk Cuia MocTaBiIsSe€ThCS MOBHICTIO BiKalliOpOBaHHH.

KaniOpyBaHHs naTdunka TakoX MOXIIMBO B paMKax MPOrPaMHOI0 3a0e3MeyeHHs!.

14. InTenexTyanbHUH OaTYNK-IIKIB -1 Of1.

JlaTurK BUMIpIOE IIBUJIKICT 1 MPHUCKOPEHHS PyXOMHUX 00'eKTiB. [liarma30oH BUMIpIOBaHb JaTYMKA
Bim O M/ c mo 99 m / c. Tounicts BumiproBaub 0.05 m / ¢. [Jo3Bin (12 6it) matumka 0.024 m / c.
IMoxnbka Bix mapanakca Juist 00'ekTa IpOXOANTH B 1 ¢M Bix meTekTopa, 31 MBHAKICTIO MeHmIe 10
M/ ¢, pI3HHILI MiX iICTHHHOIO 1 €()EeKTUBHOIO TOBXXHUHOIO 1 MM.

15. TaTuuk piBHS 3BYKOBOT'O THCKY -1 of1.

JHianma3zoH BuUMiproBaHb naTyuka moBuHeH Oytd Bim 45 Ju mo 110 Hdu. TodHicTh BUMIipIOBaHb
natyrka nosuHHa Oyt 3 J{t. lo3sin (12 6it) natunka mosunHe 0ytr 0.05 du. Jartunk noBuHeH
BukoHyBaTH 10 BHMipioBaHb B ceKyHay. Yac Biaryky matuuka rnoBuHHe Oytu 20 mc. [liamason
PEECTPOBAHMX JATYMKOM 4acToT HoBuHEH OyTtH Bif 31.5 I'p no 8000 I'm.

16. laTumk mpuckopeHHs -1 ox.

Hianmazon: £ 51 (x49 M/ c2)

Tounicte: = 0,02 T

17. Jatumk Bonorocri -1 of.

JlaTunk Bumipioe BigHOCHY Bosoricts Bix 0% mo 100%.

Tounicte BUMipioBaHb faTuuka 5%.

18. Habop xaGemniB miIst MiAKIIOUEHHS! KOMIT FOTEPHOI'O BUMipIOBAJILHOTO OJIOKY Ta JaTYUKIB (4
0Jl. B KOMIUIEKTI)

19. Habip meromuuyHOro 3a0e3redeHHs YKpaiHCHKOIO MOBOIO 3 BHUKOPHCTAHHSA IHM(PPOBHX
BHMIPIOBAIBHUX KOMII'IOTEPHUX KOMIUIEKCIB B E€JIEKTPOHHOMY BHIJISAI JUISi BUKOPUCTAHHS Ha
MYJIBTUMEIHHOMY KOMIUIeKCi (He MmeHme 60 jabopaTopHHX Ta JEMOHCTpaLiiHUX poOIT
YKpaiHCEKOI0 MOBOIO)

1.6

Hudbpowuii
BHUMipIOBAIEHUHA

KOMIT IOTEpHUN  KOMILIEKC
(Y4HIBCBKHI KOMIIJIEKT)

[Mpu3nauennii a1t TpoBEICHHS JEMOHCTpamid Ta JabopaTOpHUX poOIT 3 NPHUPOAHUYO-
MaTeMaTHYHUX JTUCLUILIIH.
Komm’rorepuuii BuMmiproBaibpHME Oiok mimkmodatecst o USB mopra komm’'ioTepa i mae
6e3aporoBuii cnocid min’exnanHsa. Komimieke cynpoBOIKYy€eThCsl KEPiBHULITBOM 3 €KCILTyaTallii,
METOIMYHUM II0CIOHMKOM Ta MPOrpPaMHUM 320€31IeUEHHSIM.
XapaKTepuCTUKA TPOrpaMHOro 3abe3nedeHHs] LIU(POBOr0 BUMIpIOBAIFHOTO KOMII'IOTEPHOTO
KOMIUIEKCY:

- MoxnuBicTb 300py AaHUX B PEKUMI PETEHOTO 4acy

- MoxuBicTh 300py JaHUX OHOYACHO 3 ACKUTPKOX JTATYHKIB

- Kinbka pexxnmiB BioOpakeHHs qaHuX: rpadiku, Tadimi, JiarpamMu i T poBUil BUTIIST

- Hacrpotika Bcix TaTYHKIB B OJHOMY BiKHi

-  MoOXNUBICTh AWHAMIYHOTO HaJAIUTYBaHHS IEPErsiay AaHUX 3a PaXyHOK IUIABAIOuMX

BiKOH
-  MoOXIUBICTh aBTOMATHYHOT'O ITEPETBOPEHHS OYAb-5IKOTO Bi/IeO B TOTOBI /10 aHAJI3Y AaHi
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3a PaxyHOK BOYZIOBaHOI'O aHAJI3aTopa pyxy
- Excropr nanux B Excensb Ta iHm nporpamu
- Hassuicts Bepciii nporpamuoro 3abesneuenns st Windows OS, Linux OS, Mac OS,
Android
- Inrepdeiic nporpamHoro 3ade3neyeHHs NOBHHEH OyTH OaraTOMOBHMM (YKpaiHChKa Ta
aHImikchbKa inTepdeiicn 060B'sI3KOBI)
Kommieke MicTuTh:
1. AnanoroBo-nm¢poBuii neperBoprosad — 1 ox.
AmnanoroBo-ungpoBHii IepeTBOPIOBaY MOBUHEH:
- IIpamoBatn nix ynpasmiaasiM OC Windows, Linux OS, Mac OS, Android 3a nomomororo
MIPOrpaMHOTO 3a0e3MeUeHHSI.
- 3niticaioBatr He MeHme 100 000 BUMiproBaHb B CEKYHIy 3 OHOTO JaTIHKa
- OHOYACHO i JKIIIOYATH JI0 8 JaTYUKIB
- Maru 6e3apotose niakiarouenns xo [TK
- Matu BOyZIOBaHi €IEMEHT JKUBJICHHS
2. Natuux Hanpyru — 1 of.
Hianmazon: £25V
Tounicte: + 2%
Bxigauii omip: 1 MOm
MaxcumanpHa BXifHa Hampyra: 150 B
KaniOpyBanus: JlaTuuk Hanpyru He BUMarae KajaiOpyBaHHS
3. Jatuuk ctpymy - 1 ox.
Hiamazon: £2,5 A
Bximauit ctpyM: 3MiHHHIH a00 TOCTIHHUHA CTPyM
Tounicte: + 3% y BchOMY Jliana3oHi
KinpkicTe BUMiproBaHb 3a 3aMOBUyBaHHAM: 10 BHOIpOK B CeKyHIY
Bximauit omip: 0.1 Q
MaxkcumanbHAN BXiTHUHA cTpyM: SA
KaniOpyBanns: JlaTauk cTpyMy He BUMarae KaixiOpyBaHHS
4. laTuuk TeMnepaTypu -2 of.
Jiamazon: Big - 40 ° C mo 140 ° C
Tounicte: + 2% y BchOMY Jliana3oHi
Yac Bigryky: 20 cexyan B pigusi; Bix 40 mo 60 cexyH[ B TOBITpi
Uyrnusuii enement: Po3ramoBanuii ycepeanHi HAKOHEUHUKA TaTINKA
KanibpyBanns: [laTauk TemnepaTypy He BUMarae KajaiopyBaHHs
5. Hatuuk THcKy - 1 on.
Jiamazon: Big 20 mo 400 xI1a
0,2 1o 3,9 atm
200 mo 4000 mbap
Tounicte: + 3% y BchOMYy Jliana3oHi
Yac Biaryky: 1 mc
Po6oua Temneparypa: Big 0 ° C no 85° C
KaniOpyBanns: JlaTauk THCKY HE BUMarae KajaiOpyBaHHS
6. JlaTuvk OCBITIICHOCTI TpHUIianma3oHHUH -1 o1,
Hiamazon: Big 0 qo 600 Ix; 0 mo 6000 mx; 0150 kik
Tounicte: + 4% y BcbOMY Jliania3oHi




CriektpanpHAl Jiana3oH: BuaiMe cBiTIIO

7. JaTuuk pyxy (Bizcrani) -1ox.

Hiamazon: 0,2 M - 10 M

Tounicte: 2% y BcboMy Jiana3oHi

OcobamBocTi: 3BiTH PO MOJIOXKEHHS, IIBUAKOCTI 1 IPUCKOPEHHI

KanibpyBanus: latuuk Bincranp He Bumarae kaniOpyBaHHS

8. Hatuuk cunu — 1 o.

Hiamazonu: -10 N mo +10 N; -50 H o +50 N

[epemukaHHs MiXK Aiania30HaMU 3JIHCHIOETHCS BPYYHY B ITPOrpaMHOMY 3a0e31edeHHi

Tounicte: + 2% y BchOMY Jliana3oHi

KaniopyBanns: latauk Cuia MocTaBiIsS€ThCS MOBHICTIO BiKalliOpOBaHHH.

KaniOpyBaHHs qaTunka TakoXX MOXIIMBO B paMKax IIPOrpaMHOI0 3a0e3IeYeHHSI.

9. HaGop kabeniB ay1s MiAKIIOYEHHS KOMIT IOTEPHOI'0 BUMipPIOBAJILHOTO OJIOKY Ta JaTYHKiB (4 of.
B KOMIUIEKTI)

10. Habip meromuuyHOro 3a0e3nedeHHs YKpaiHCHKOIO MOBOIO 3 BHUKOPHCTAHHS IM(PPOBHX
BHUMIPIOBAIBHUX KOMITIOTEPHMX KOMIUIEKCIB 3TiIHO 3 JIep)KaBHUMH CTaHIapTaMu B
SJICKTPOHHOMY BUIIIAAl st BUKopucTaHHs Ha IIK yuns (He menme 60 naGopaTopHuX Ta
JIEMOHCTpAIiHHUX po0iT YKpaiHCHKOI0 MOBOIO).

Baok 4. Ilpunaau 3araaibHOr0 NpPU3HAYCHHSA

1.7 | Tepesu enekTpoHHi MaxkcnmanbHe HaBaHTaXKeHHs Tepe3iB — He MeHmIe | kr, uymmBicts — 0,01 1, ximac ToyHoCTI -
CepeTHIN.
JKusneHns - Bif Mepexi ab0 aKyMyJsTopa, THI JUCIUIeS — PiIKOKPUCTAIIYHIHA a00 eKBiBaJICHT.
KinpKicTe 1aTumKiB, He MeHIIE — 1, TUIT BUMIPIOBaHHS - TEH30METPUYHUH.
J103BONSIOTE MPOBOAWTH 3BaXKYBaHHS PEUYOBMH JUIS IIPUTOTYBAHHS PO3YHMHIB, JEMOHCTpaLii
JIOCIIIB, SIKI UTIOCTPYIOTH 3aKOH 30€pEeKEHHS MacH PEYOBHH, JOCIHiI MO BH3HAYECHHIO Baru
TIOBITPSI, HOT'O T'YCTHHH, OCIIi/I IO BUBYEHHIO 3aKOHIB €JIEKTPOIi3y TOLIO.
CynpoBOIKYIOTHCS HACTAHOBOIO 3 €KCILTyaTallii.

1.8 | Merp nemMoHCTpaIiiHIHA Merp npu3HaueHHi IS JIIHIHHUX BUMIpIOBaHb B IEMOHCTPALIHMX JIOCIIAAX I1iJ] 9aC BUBYCHHS
PI3HUX pO31UIiB (i3UKH, CIYTy€e 3pa3KOM OCHOBHOI O/IMHMIII B METPUYHIH cHcTeMi Mip.
Mertp BUTOTOBJICHHH 3 MIIHOTO IDIACTHKY 3 MUIIMETPOBOIO, CAHTUMETPOBOIO, JELIMMETPOBOIO
IIKAJIOKO.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

1.9 | UlraTus ¢iznanuii TatuB npu3HA4YEHUH JUTS 3aKPIIJICHHs Pi3HUX NMPWIAAIB i PUCTOCYBAHb MiJ 4ac IPOBEICHHS

YHiBEpCaJIbHAN

JIEMOHCTPAIIHAX JTOCIIIiB.
[IITaTuB BUKOHAHO 13 METAJy 3 aHTUKOPO31MHUM MOKPUTTSM. B KOMIUIEKT mITaTHBa BXOIUTS!
- MMiJICTaBKW YaBYHHI - 21IT.,
- CTIMKH - 2 ImT.,
- CTi}Ka 3 130JIFOF0OYMM CTPIDKHEM - 1MIT.,
- My(TH XpecTonoaioHi - 21mT.,
- My(Ta mapanensHa - 1mr.,
- My(TH 3 TaYKOM - 4 mIT.,
- JlarKa npy>KHUHHA - | mT.,
- My(Ta 3 KyJIH0BOIO ONOPOIO - | mIT.,
- kisbe (93mm) - lmir.,
- cTpyOumHa - 1mT.,




- CTOJUK - 1 mmiT.,

- rBUHTH 40MM - 611T.,

- rBuHTH 30MM - 1011T.,

- KepiBHUITBO 3 eKCILTyaTamii - 11T.
IITatuB 103BONISIE BHKOHATH CKJIaJAHHA OyHAb-SIKOI YCTAaHOBKHM, IMOTPiOHOI JUII BUKOHAHHS
JIEMOHCTpaLiHHUX JOCIIIIB 3 YChOTr0 KypCy (i3uKH.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

1.10

[TmTka enexTpuyHa

[mTka npu3HayeHa Juid HarpiBaHHA Ta 30epiraHHs y pO3irpiToMy CTaHi PEYOBMH IIij 4Yac
MIPOBEICHHS PI3HOMAHITHUX JEMOHCTPAI[iHUX TOCIIIiB.

[mmTKa sBNIsie cOo0OI0 eNeKTpOHArpiBad y BHTJIAAI 3aKPUTOrO KepaMmivyHOro JHCKa 31 CHipaulio,
BMOHTOBAHOIO B KOPITYC.

OCHOBHI TEXHIYHI XapaKTEPUCTHKH TUIUTKH:

Hanpyra xusieHss 220 B, 50 I'n, ciokrBaHa MOTYXHICTh He MeHIe, Hix | kBt
CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

1.11

Banrax nabipauii
1 xr

BanTaxk mpu3HaveHW IS BUKOPUCTAHHS Yy SKOCTI MipH CHJIM Ta Macd B DPI3HOMaHITHUX
JIEMOHCTpALiHHUX JIOCHIIax 3 MEXaHIKH.

BanTax sBise co0or0 HaOip IWCKIB JiaMeTpoM He MeHIne, Hik 50 MM, sKi YiIDISIOThCS Ha
CTEep KEHB 3 TAYKOM. 3arajibHa Maca Ha0opy 1 Kr. B KOMIDIEKT BXOJSTE JVCKU:

- 50 r -2 mrT. (y ToMy uncyi 1 mT. Ha cTepxHi);

-100 r -2 mr.;

-200r -1 mr,;

-500r—1 wr.

CynpOoBOIKYETHCS HACTAHOBOIO 3 EKCILTyaTallii.

1.12

Ha6ip ximiunoro nocymy

Habip micTuTh HEOOXiTHUH KOMIUIEKT XiMiYHOTO TTOCYAY Ta MPUIIAIS IS IPOBEIACHHS JOCIIIIB
3 (Qi3uKu:

pi3HI MipHI IWTIHAPH,

WTIHIPUYHI CTaKaHU,

TepMocTiliki konou Epnenmaepa,

KPYIJIOZ0HHA KOJIOa,

JIBOTOpJIa CKISTHKa Bynbda (1emMoHcTpamii 3 TipocTaTHKY Ta TiAPOANHAMIKN),
BOJIOCTPYMHUHHHH Hacoc,

JIOBT CKJISIHI TpYOKH,

Habip apeoMmeTpiB,

CKJISIHI MipHI IIIETKH,

PiAMHHMI Ta ra30BUi MKHOMETPH,

THYYKi CHITIKOHOBI 3’ € THYBaJIbHI TPYOKH Pi3HOTO AiaMeTpy,

T'YMOBI KOPKH CYIIIJIBHI Ta 3 OTBOPAMH.

1.13

brok xxuBneHHS
1a00paTopHUiA 3
MOHTQ)KHHUMU €JIeMEHTaMU

[Mpu3nauennii 1y1s1 )KUBJICHHS MEPEXI KIacy.
Bxinna nanpyra 220 BuxinHa 36-42 B 3 3aXuCTOM Biji KOPOTKOTO 3aMUKaHHSI.
CynpoBOIKYETHCSI HACTAHOBOIO 3 €KCITyaTarii

1.14

Cronuk migiiMaibHAR

Cronuk migiiMansHuid Mae po3Mip rrathopmu 20*20 cMm Ta 3abe3nedye piBHOMIpHE MiAHATTS
obmagnanHs Ha Bucory He MeHme 20 cMm. KepyBaHHS CTONMKOM 3IiHCHIOETHCSI TBUHTOBUM
MexaHi3MoM. CynpoBOJDKY€ETBCSI HACTAaHOBOIO 3 eKCILTyaTaii.

1.15

Cronuk migiiMaIbHAR

Cronuk migiiMansHuid Mae po3Mip rrathopmu 10%10 cm Ta 3abe3nedye piBHOMIpHE MiAHATTS
obnagHanHs Ha Bucory He MeHme 20 cMm. KepyBaHHS CTONMKOM 3HiHCHIOETHCSI TBUHTOBUM




MEXAaHI3MOM. CprOBO,H)Ky€TBCH HaCTaHOBOIO 3 eKCHJ’IyaTaHi.l..

1.16

ABToTpanchopmarop

ABtoTpaHchopmarop 3abe3nedye IIaBHE KEPYBaHHS BHXIJHOIO 3MiHHOIO Hampyroro Bix 0 mo
250 B. Crpym HaBaHTaxenHs — 1m0 10 A. Mae BIamrToBaHWN BOJBTMETP Ta 3aXWCT BiX
TIepeBaHTAXKEHHSL.

CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

1.17

I'eneparop 3BykoBHI
(yHKIIOHATBHUH
(WKiTHHAN)

I'eneparop 3BYKOBMI IIKITHHUA BHKOPHUCTOBYETHCS i 4Yac MPOBENEHHS JIEMOHCTpAIliiHUX
JIOCHIJIB SIK JOKEPENIO 3MIHHOTO EJIEKTPUYHOTO CTPyMy 3ByKOBOi uactoTd. ['eHeparop €
MIPWIIAZIOM, IO TEHEPYE EIEKTPUYHI CUTHAIN CHHYCOiJalIbHOI, IPSIMOKYTHOI 1 TPUKYTHOI (hOpMH.
CyTpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

1.18

Mixkpodon

MikpohoH TpHU3HAYCHUA I JEMOHCTPYBaHHS NCPETBOPCHHS 3BYKOBHX KOJHBAaHb B
€JIEKTPUYHUI CTPYM.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

1.19

BakyymHa Tapinka i3
JI3BIHKOM

Tapinka npusHayeHa JuIs AEMOHCTPYBAaHHS JOCHIJIB y 3aMKHEHOMY 00’€Mi 3 pO3piJLUKEHUM
TIOBITPSIM.

IMpunan ckmagaeTbess 3 OCHOBHM (TapiKM) 3 KpaHOM, KOBIAKa 3 TOBCTOTO CKJa, T'yMOBOI
MPOKJIAJKA Ta EJIEKTPOHHOTO /3BiHKA. ['paHWYHE 3HAYEHHA BAaKyyMETPUYHOTO THCKY IIiJ{
KOBITaKOoM He MeHiire, Hix 0,1 MI]a.

CynpoBOIKYETHCS HACTAHOBOIO 3 €KCILTyaTallii.

1.20

I'yanomoBeL
JIEMOHCTpAIliHHI

[IInpokocMyroBuii TygyHOMOBeIp ab0 aKycTWYHa CHCTeMa i3 BOYZOBAaHUM IiJICHIIIOBAYEM.
[iamazon BiarBoproBanux gactor 20-20000 I'm.
CyTpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

1.21

Hacoc Bakyymnuit
Komoscekoro

Hacoc nmpusnaveHwii 1t CTBOPEHHS PO3PILKEHHS YU THCKY HOBITpS B MOCYAWHAaX IiJ| Yac
MIPOBEACHHS AEMOHCTpaIiifHuX qociiaiB. Hacoc siBisie coboro MacisiHuil opIIHeBHid Hacoc, 10
NpaIfoe Ha BijcikaHHI MOBITps. Pyx mopmiHs 3abesneuye MATYHHO-KPHUBOIIMITHUN MeEXaHi3M,
3’e¢MHaHUi 3 pydyHnM npuBoAoM. OCHOBHI TEXHIUHI XapaKTEpUCTHKH HAcoca: MiHIMallbHe
pospimxenns nosiTps 1o 400 ITa, makcumansauit THCK 10 0,4 MITa.

CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

1.22

Jxepeno
JIeMOHCTpalliiiHe

JKUBJICHHA

Jxepeno mpu3HaueHE ISl ENEKTPOXKHBIICHHS YCTAHOBOK, SIKI BHKOPHCTOBYIOTBCS IIi dYac
MIPOBEACHHS IEMOHCTPALiHUX JTOCIIIIB.

JIxeperno siBisie o000 TEpETBOPIOBAY MEPEKEHOI HANIPYTH, SKUH CKIAIAETHCS 3 TIOHMKYIOUOTO
TpaHcdopmaropa, Bunpsmisda i 010ka crabumizanii BuxigHoi Hanpyru. [Ipunag BMOHTOBaHO y
IUTACTMACOBHH KOpIyC 1 3a0e3ledyeHo iHAMKaTopoM BUXimHOI Hampyru. OCHOBHI TexXHiuHI
XapaKTEePUCTUKH JKepena:

BHXiJJHAa HAIpyra, peryjiboBaHa B fiama3oHi 10 15B, MakcuManbHUHA CTpyM HaBaHTa)KEHHS HE
MeHIIe, HiX 2A. HecTaOlIbHICTh BUXIIHOI HAPYr'W TP 3MiHI HAPYru MEpexi He Oiblie, Hix
2%. 3aXHCT Bij MEpEBAHTAKECHHSL.

CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

1.23

I'enepatop
BHUCOKOI HaIIpyru

(mxeperno)

I'eneparop npusHaueHU A1t TPOBEACHHS IEMOHCTPALIIMHIX OCIIAIB 3 BUCOKOIO HANPYTOI0 Ha
ypokax ¢izuku. ['enepartop siBisie cOOOIO ENEKTPOHHHWH IEPETBOPIOBAY 3MIHHOI MEPEXEBOI
HaIpYT¥ Y BUCOKY HAIPYTy IMOCTiHHOTO

OCHOBHI TEXHIYHI XapaKTEpPUCTHKH I'eHepaTopa:

Hanpyra >xusieHss 220 B, BuxinHa perynboBaHa rocrtiiiHa Hanpyra a0 30 kB;

MaKCHMaJIbHUHA CTpyM HaBaHTakeHHA He MeHme, HiXK 0,001 A. KoHcrpykuis kiieM BHKITIOHae
IpSIMHUN TOTUK A0 HHX.

CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.




1.24 | JlemoHcTpaiiHui JleMoHCTpanitHUii MYJIBTHMETP Ma€ CTpIJIOYHE, PiJKOKpHCTaliuHe abo cBiTIIofiofHe Tadio 3 2
MYJIbTHUMETP BEJIMKUMH OU(pamMu I 3a0e3MeUeHHs BUMIPIOBAHHS CIJIM ITOCTIHHOTO Ta 3MIHHOI'O CTPYMIB,
HAIpyTH, O1opy.
1.25 | JlemoHcTpariiHui JleMoHCTpaniiiHUii raJbBaHOMETp Mae TabJIo0 3 BeIMKUMH IWpaMu Ui 3a0e3MedeHHs 2
rajJbBaHOMETp,  MarHiTO- | BUMIPIOBaHHS CHJIM ITOCTIHHOTO Ta 3MIHHOI'O CTPYMiB, HAIIPyTH.
CJICKTPUIHOI CHCTEMH
1.26 | 3apsauuit mpuctpii s | 3apsaHUA MpUCTpii Mae 3abe3reuyBaTH aBTOMATHYHE 3apsDKaHHsI He MEHII SIK 4 aKyMyJsTOpiB 1
AKyMyJSITOpiB THIY AA Tuny AA
1.27 | Habip akymynsaropiB tumy | Habip mae mictutn 4 akymynstopu tumy AA 3 emuictio He Menme 2500 MArox Ta e.p.c. B 2-15*
AA 3apsJUKeHOMY cTaHi He MeHmre 1,3 B
1.28 | Ludposuit MynbTUMETp TpHU3HAYECHUH U BUMIPIOBAHHS IIOCTIHHOI 1 3MiHHOI HAmpyry, MOCTIHHOTO i 2-15*
BHUMIPIOBAUIBHUN  TIpWIIaf | 3MiHHOI'O CTPYMY, OIOpPY, EMKOCTI, YaCTOTH, TEMIIEPATYPH, IEPEBIPKU A10iB il 9aC BUKOHAHHS
(MyIBTUMETD) 71a00paTOPHUX 1 MPAKTUYHHUX POOIT 3 Pi3UKH.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
1.29 | Habip pyunoro Ha6ip mpusnadeHnii aisl BUKOHAHHS MPOCTHX MOHT@)XKHHUX i 3 HAaBYAJBHUM OOJIaJHAHHSIM, 1
CTOJIIPHOTO Ta EJIEKTPOMOHTAXY Ta OOPOOKH AEPEBUHH.
CJIIOCApHOTO Ta
€JIEKTPOMOHTAXKHOTO
IHCTpYMEHTY
1.30 | BogonarpiBau [pwnan mpusHaveHnit Juis HarpiBaHHS Boxu B JlaboparopHux ymoBax. OO0’eM Boau, IO 1
HarpiBaerbcs, 1-3 .
1.31 | Ocuumnorpad Ocuwmtorpad npu3HAUYEHHUH U1l CIIOCTEPEXEHHS (POPMH 1 4acTOTH MEPIOANYHHUX CHUTHAJIB ITiJ 1
JIEeMOHCTpaLi HHIHA Yac TPOBENEHHS IEMOHCTPALiMHMX MOCIHIAIB 3 Pi3HUX po3AuliB ¢i3uku. KigbKicTh BXIAHHX
JBOKaHAJIBLHUN CHUTHAJIIB — 2
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
Yacruna II. Mexanika
2 Baok 1. [lemoncTpaniiiHe 00JaHAHHSA
2.1 | HaGip nns Ha6ip npusHaueHuii 17151 BUKOHAHHS IEMOHCTPALIIHUX TOCHTIIIB 3 MEXaHIKH: 1.Pi3Hi BUIM pyxy. 1
JIEMOHCTPYBaHHS HAaIpaBJIsioya JiaBa 3 IEPEKUAHUM OJIOKOM, 2.BigHOCHICTB pyXy, HOTO TpaeKTOpii i
«MexaHika» Bi3KM Ha MifBicui, oo 3a0e3nedye HU3bKE TEpTs (MarHiTHIM, MOBITPSHIN, ITiJIINITHUKOBIH), | MIBHIKOCTI.

3MiHHI BaHTaXi, JOJATKOBI MPUCTOCYBAHHS JUTS JEMOHCTpAIlli BUKOHAHHS 3aKOHY 30epeKeHHS
IMITyJIBCY.

3. dociimm, [0 UIIOCTPYIOTH SIBHIIA
iHepIIii Ta B3a€EMOIIT TiJI.
4.TlepeTBopeHHS] MEXaHIYHOI eHepTii.
5.PiBHOMIpHUHA TIPSAMONIHIHHAN pyX.
I'padix pyxy Ta MBHIKOCTI Tijla NpH
PiBHOMipHOMY IIPSMOJTiHIHHOMY pyci.
6.PiBHONIpHCKOpEHNH  TIPSIMOJTiHIHHMIA
pyx. I'padix pyxy Ta mBHAKOCTI NpU
PIBHONIPHCKOPEHOMY MPSMONIHIHHOMY
pyci.

7.JleMoHCTpamisi ~ Opyroro  3aKOHY
HeroToHa.
8.JleMoOHCTpallisi BHKOHAHHS 3aKOHY

30epeKEeHHS IMITYJIbCY.
8.JleMoHCTpallisi TpPYXHOrO Ta HE




TIPY>KHOT'O 31TKHEHHS TiJL.
9.JleMoHCTpaIlisl pEaKTUBHOTO PyXY TiJl

2.2 | Ha6ip 31 cratruku 3 | Habip npu3HavueHuit st JEMOHCTPYBAHHS JOCIHII/IB 3 TUHAMIKH Ta OCHOB CTAaTHKH: 1. lonaBaHHS cH, COPSIMOBAHUX
MAarHiTHUIMH TpUMadaMu MarHiTHa ITaHeJb; Y3I0B3K OZTHI€T IPSIMOA.
JMHAMOMETpPY Ha MarHiTHUX TpUMayax; 2. YMOBH piBHOBAar# Tij.
MAarHiTHI TpUMayi; 3. Baxiins.
670K WM; 4. Pyxomuii i HEpyXxoMuii OJIOKH.
BaXiJIb, HA0Ip BaXKKiB; 5. BuxopucTaHHS IPOCTHX
IUTACTHHA HETIPaBWIEHOI (opMH; MEXaHi3MiB.
MOXMJIa TUIOIIMHA HA MarHiTHOMY TpUMadi, 6. JleMoHCTpamis CHIM CYyXOTro TEepTSI.
KOMIUIEKT MOHTa)KHHX IPHCTOCYBaHb 7. JleMoHCTpamis po3KiIaay CHil Ha
TIOX Wi N TUTOIINHI.
8. JleMoHCTpaIlisi BU3SHAYCHHS
TMIOJIO’KEHHS [IEHTPY Mac IIOCKOI
¢irypu
2.3 | Ilpu3ma, mo HaxwmisieThes 3 | [Ipu3ma mpr3HadeHa AJsl JeMOHCTPYBAHHS YMOBH PiBHOBaru (CTIMKOCTI) Tijla, sike onupaerscs | 1. YMOBH piBHOBAru Tii.
BHCKOM Ha TOPU30HTAJIBHY IUIOLIHHY.
[Mpunazg cknagaeTsbest 3 3-X TOPU3OHTAIBHUX IUTACTHH, MIAPHIPHO 3’ €IHAHMX MK CO00I0 4OTHpMa
pelikamMu (JUII MOXXJIMBOCTI HAaXWIATH TPU3MY I PI3HMUMH KyTaMH J0 TOPH30HTY) Ta i3
3aKpIIVICHUM BHCKOM B LIEHTPI TSDKIHHS
2.4 | KoMIuiexT 11 BUBUECHHS [Mpunan nemMoHCTpye pIBHOMIpHHH Ta HPUCKOPEHWH pyX TLT MO KONy, J103BOJsie BM3HauuTv | 1.PiBHOMipHHII pyX Tija 1o Koiry.
pyXYy TUI 1O KOITy KYTOBY IIBHJKICTb, IPHCKOPEHHS Ta JIOLEHTPOBY CHITY
2.5 | Tpubomerp Tpubomerp mpu3HaueHMH Ui JEMOHCTPYBAaHHS 3aKOHIB TepTs 1 piBHOBarW Tl Ha moxwmid | 1. [IposiBu Ta BUMipIOBaHHS CHJI TEPTS
JIEeMOHCTpaLi HHIH TUTOLIHHI. KOB3aHHS, KOUEHHSI, CIIOKOIO.
Tpubomerp CcKIafa€eThCs 3 JOMIKH, HA OAHOMY TOPII SKOi BCTAHOBJICHO ONOK, a Ha Apyromy — | 2. CriocoOu 3MeHIIEHHS i 301IbIIeHHS
OOpTHK JUTS 3aTPUMKH TiJI, SIKI KOB3aIOTh MO MOXWIii rroniuHi. OxHa GOKOBa TpaHb Ma€ MIKaly, | CHIM TEPTS.
omudposany yepe3 100 MM, Ha Apyriii OGOKOBIl I'paHi 3HAXOAWTHCS OTBIp VIS CTEPXHS, sKWH | 3.J[eMOHCTpamuis po3KiIaay CHil Ha
3aKPIIDTIOETHCS HA IITATHBI. TTOXVUTIF TUTOTIHHI.
B xOMIUIEKT BXOANTH JiepeB’sTHA OpYCOK 3 OTBOpaMH ISl BAXKKIB 1 KaTOK 31 CKOOOI0.
2.6 | Iicroner OamicTHIHMIA [Ticroner nmpu3HavyeHuit U1 IPOBEICHHS JIEMOHCTPALIHUX AOCHiAIB 1 JabopatopHux poOiT mix | 1. dedhopmartis Tit.
Yac BUBUCHHS MEXaHIKH. 2. IlepeTBOopeHHs MEXaHIYHOI €HEpTii.
[Ticroner sBnsie coOol0 MPYXWHY, IIO MOXE INpAIIOBaTH Ha PO3TATYBAaHHSA 1 CTHCKaHHs, | 3.Pyx Tina mix mi€ro cuim 3eMHOTO
BCTaHOBJEHY B METaliYHUI Kopryc i3 ommdpoBaHoro mkainoo B omuHumsx cuiu (H). Mo | Tsokinag. Pyx Tina, kKuHyToro
MPYXHHU TPUKPIIUICHO Bi3UPHY PaMKy 1 000MMY 3 Majau4koro s cHapsga (Kyabku). Ilpunman | ropuszonransHo. Pyx Tina, KHHyTOrO
YKOMIUICKTOBAHO KYTOMIpOM 1 CTEp>KHEM JUIsl 3aKpiIIeHHs HOTo Ha INTATHBI. ITi1 KyTOM JI0 TOPU30HTY.
2.7 | Hemoncrpauiiianii npuian | Ilpunan npusHadeHni A7t AEMOHCTpYBaHHs iHepTHOCTI Tina. [Ipuinan siBisie coboto mifcrasky 3 | 1.Jlochmiam, mo UIIOCTPYIOTH SIBHIIA
3 iHepmii nyHKoto. Jlo mpunany nogaerbes KyinbKa i INIAaCTHHKA. iHepuii Ta B3aemMonii TijI.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
2.8 | TpyoOxa Herorona TpyOxa npu3HaueHa 11 JEMOHCTPYBaHHS MAiHHS Pi3HUX TUT y BaKyyMi. 1.Pi3Hi BUIM pyxy.

TpyOxa siBisie cOO0I0 JOBTYy TOBCTOCTIHHY ITPO30PY CKILSIHY TPYOKY, OJJMH KiHEIb BUKIIIOUHO
3arasHui, a Ipyruil 3aKpiluieHo B ONpaBi 3 KpaHoM. B cepeanHi TpyOKH 3HAXOAATHCS MIMATOUKH
MeTaJy i NTallMHOT O IIepa.

TpyOxa 103BoJIsIE, BUKOPUCTOBYIOUM BaKyyMHHUI HACOC, AEMOHCTPYBATH MAAiHH TLT y TIOBITpi #
PO3PIKEHOMY TIPOCTOPI.

CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

2. BinbHe magiHHS T




2.9 | Iocyauna nuist 3BaxkyBaHHs | IlocynnHa mpusHadeHa Uil BU3HAYEHHS TYCTHH MOBITPs uM iHmoro rasy. llocyamna sBisie | 1. BumiproBanus atMochepHOro
TIOBITPS coboro cksHYy €eMKicTb 00’emom 1000 mur 3 kopkoMm 1 kpanoM. Jlo mpuiamy JOHA€THCS | THCKY.
TKaHUHHHUN a00 IJIaCTMAcOBHMH MAKET JUIS 3aCTEPEKEHHS BiJl OCKOJIKIB Y pa3i MOXIINBOI pyHHanii | 2. BBeJeHHS MOHATTS TYCTHHHU.
MOCYJMHU B TIpOIeci BiJkauyBaHHS NOBITps. s NMpOBEAEHHS AEMOHCTPAIiHMX IOCTiIIB
MOTPiOHO MaTH:
BaKyyMHUI Hacoc;
TEpe3H EIEeKTPOHHI.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
2.10 | bapomerp-anepoin Bapomerp—anepoin npu3HaueHHH 17151 BUMIpIOBaHHS aTMOc(epHOro THCKY B Mexax 720-780 MM | 1. BumipioBanus atmocdepHOro
PT. CT. IiJ] Yac BUKOHAHHS J1a0OpaTOPHUX 1 IEMOHCTPALiHHAX JOCIiiB. THUCKY.
[punan sBaste coboro 2 3’enHaHI aHEPOiMHI KOPOOKH, 3 SKMX BUKAadaHE IOBITPS, 1 BaKUIbHY
cucTeMy, sika 3a0e3nedye nepenady 3MiHH 00’ €My KOpOOOK Ha CTPLIOYHHI MEXaHI3M Mpuiay.
Becp mexani3m Oapomerpa BMOHTOBAHO B INTACTMacoBOMY Kopiyci. [ToxnOka BUMipIOBaHHS HE
mepeBuirye 3 MM pT. cT. Ha fAutsHOi mkamm 730-770 mm pr. cr. Ilpumax no3Bossie
MIPOJIEMOHCTPYBATH JAiI0 METAIEBOr0 DapoMmerpa.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
2.11 | Manomertp pianHHEMI | MaHOMeTp NpW3HAYeHWH Al JEMOHCTPYBAHHS OYIOBH BiOKpUTOro piamHHOro mManomerpa i | 1.Tuck piamam Ha JHO 1 CTiHKHM
JIEeMOHCTpaLi HHIH CIOCTEPEKEHHS 32 3MIHOIO THCKY ITiJ1 4ac MPOBEJICHHS HU3KH JOCTIJIIB 3 PI3HUX PO3JUTIB Qi3UKH. | MTOCYIUHU.
[punan sBisie codoro U-nopiGHy cKisHy TpyOKYy BHCOTOIO HE MeHuIe, Hix 450 MM, 3akpimieny | 2. 3MiHa TUCKY B PiuHI 3 TIIMOUHOIO.
Ha onmdposanii mkani. lianazon, ITa 0...3600.
CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
2.12 | Ilpunag ms [Mpwrag mnpu3HaueHWit Ui JEMOHCTPYBaHHS 3MIHM THCKYy Yycepenuni piaman. Ilpunan | 1.Tuck piamam Ha 1JHO 1 CTIHKHM
JIEMOHCTPYBAHHS THCKY B CKJIAZIA€THCS 3 IATYUKA TUCKY, IIAPHIPHO 3aKPIIJICHOTrO Ha CTEP)KHi, 110 HaJae HOMY MOXJIMBICTD | ITOCYJUHHU.
piauHi npuiiMati Oyab-siKy opieHtanito. IlopoxxHMHa paTdmKa THCKY 3’€JHaHa 4Yepe3 MaTpyOooK 3 | 2. 3MiHa THCKY B PiIWHI 3 TIIMOWHOIO.
eacCTUYHOI0 TpyOKoro. IIpunan 1o3BoIIsIE MPOIEMOHCTPYBATH 3MiHY TUCKY YCEpEIUHI PiWHH 3
TIMOWHOI0 3aHYPCHHS Ta HE3aJISKHICTh THCKY Ha MaHId MIHOWHI Bif opieHTail gatywka. J{is
MIPOBEICHHS IEMOHCTPAIIIHAX OCTiIiB HEOOXiHO MaTH:
MaHOMETP PiJUHHHUN 1EMOHCTpALiHUIA;
BHCOKY IIOCYAAMHY JUIS BOJH (CTaKaH).
CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
2.13 | CriomyueHi mocyuHu [Mocyaunu npu3HayeHi 1715 IeMOHCTPYBAHHS BIACTUBOCTEN CITONyYEHHUX ITOCYIUH. 1.Criommy4eni nocyanHu
IMocyaunu sBiIsAI0TH C000I0 Habip Mpo30opux TpyOOK (MOCyAnH) pi3HOI (POPMHU, 3MOHTOBAHHX Ha
3arajbHId mifcTaBmi (KoJeKTopi) 1 IractMacoBii mijcraBmi. IlocyquHM 103BONSIOTH, y pasi
3aroBHEHHsI TPYOOK I1iAhapOOBaHOIO BOJIOIO, IIPOAEMOHCTPYBATH i OTHAKOBHI PiBEHb.
CynpoBOIKYIOTHCS HACTAHOBOIO 3 €KCIUTyaTallii.
2.14 | Kyns ITackans Kyns npusHauena 11 npoBeAeHHS IEMOHCTPAIIMHUX JOCIIIB 3 rifpo- i aepocratuku. [lpunax | 1. [lepenaBanHs THCKY pinuHAMU U
CKJIAZIA€THCS 3 MTOPOXKHUCTOI METajeBoi abo IIacTMAcOBOI KyJIi 3 OTBOpaMH, LWIIHApPA 1 OPIIHS | ra3aMu
31 IITOKOM.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
2.15 | Ipec rixpaBaivyanit [pec npu3HaueHunit 11 IeMOHCTPYBaHHs OYIOBH 1 Aii TiJpaBiIidHOrO mpeca. 1. IlepenaBaHHs THCKY piJquUHAMH i

Ipec siBnsie coO010 3MOHTOBAaHMI Ha YaBYyHHIM CTaHWHI pOOOYMI PO30pHH IMITIHAP 3 MOPIIHEM
i Hacoc i3 3amOODKHUM KJTallaHOM Ta MaHOMETPOM B Tpo3opomy koprmryci. [IpuBim Hacoca
3IHCHIOETBCS 3a JIONOMOIOI0 PYKOSTKH Yy BHIVIAI Baxeds. 3HM3Y poOodyoro IMIIiHIpa
BCTaHOBJICHO CITYCKOBMH KiamaH JJIsl Maciia, 3BepXy — Ui CIycKaHHS MoBiTps. OcHOBHI
TEXHIYHI XapaKTEpPHUCTHKH IIpeca: MAKCUMAaJIbHO JOIYCTUMHI THCK Maciia B IIpeci He OlIbIe, Hixk

razamu
2. Bynosa i nist MaHoMeTpa




2 mlla;

MaKCHMaJlbHa CHJIa THCKY, SIKHH CTBOPIOETHCS MOpIIHEM pobOodoro mwrinapa npubmmuzno 400
KTC.

CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

2.16 | Luninap BuMiproBanbHuil 3 | LlmtiHap npu3HaueHui Ui 1eMOHCTPYBaHHs 3akoHy Apximena. [Ipuian ssnse coboro Habip i3 | 1. Jlis apxiMenoBoi cwiM B pianmHax i
MIPUCTOCYBAHHIMH JIMHAMOMETpa, CTHCKayda BiJUTMBHOTO, IIWJIIH/pa BUMIPIOBAJILHOTO 1 CTaKkaHa 3 Bakkamu. [Ipmman | rasax.
(Binepue Apximena) BHUKOPDHCTOBYETBCS CYMICHO 31 mTAaTMBOM (i3MYHUM YyHiBepcanbHUM. CyrmpoBomKyeThest | 2. PiBHICTH apXiMenoBOi cHiIM Basi
HACTaHOBOIO 3 EKCILTyaTallii. BUTICHEHOI piiMHM B 00’ €Mi 3aHypeHOl
YaCTHHH TiJIa.
217 | Ha6ip 3 5  kynbok | Habip npusHaueHuit s 1EMOHCTPYBaHHS MEXaHIYHUX KOJIMBAaHb 3a JIONOMOT0I0 MasTHUKIB. 1.Pi3Hi BUIM pyxy.
(MasATHHKIB) Ckiaz Habopy: 2.JleMOHCTpamisi BUTBHUX KOJNHBAHb
- KyJlbKa MeTaliyHa @ 13 MM, mT.............. 2 mTyKu T
- KyJIbKa MeTalliyHa @ 19 MM, miT.............. 1 mTyka 3.lemMmoHCTpaIIis Jo1aBaHHS
- KyJIbKa IUTACTHKOBA @ 21 MM, IIT.. 1 mTyka TapMOHIHHHUX KOJIUBAHb.
- KyJIbKa IUTACTHKOBA @ 29 MM, IIIT.. 1 mTyka 4.JleMoHCTpanis 3aTyXaruux
= MOTOK HUTKH, IT.......c.cc0ervrrennnne .1 mryka KOJIBaHb.
KorkHa KynbKa Mae OTBIip IS 3aKpITJIeHHS] HUTKH. 5. lemoHcTparis BUMYIICHHX
KOJIBaHb.
6./leMOHCTpAIliST aBTOKOJTBAHB.
7.JleMoHCTpalLisl SBUIA PE3OHAHCY VY
MEXaHIYHUX CHCTEMax.
2.18 | MammHa XBHIbOBa MammyHa npu3HavYeHa Ui JIEMOHCTPYBAaHHS KOJIMBAIBHUX 1 XBHJIBOBUX DPYXiB 3 MoxiuBicTio | 1.IlommpeHHsS MeXaHIYHUX KOJIHMBAHb Y
3MiHA YaCTOTH ¥ aMIUTITyJu KOJIWBaHb. MalllnHa sSBJs€ COOOIO MAHENb HA IMiJICTABIN, Ha SAKIA | IPYKHOMY CEpEIOBHIII.
PO3MIIIEHO KYJIbKM Ha MMUIAX. KynbKkn NpHBOIATBHCS Y PyX 2-Ma CHCTEMaMM HHTOK, OJHA 3
SIKMX TIPU3HAYCHA IS OJICp’KaHHsI KapTHHU ITONIEPEYHHUX XBHJIb, @ Ipyra — IMOB3JIOBXKHIX.
2.19 | XBuiIbOBa BaHHA Banna npusHaueHa Ui JIeMOHCTpalii BIACTUBOCTEH MeXaHIYHMX XBWIb, IO BHHMKaiOTh Ha | 1.IlommpeHHS MeXaHIYHHX KOJIHMBAHb Y
MOBEpXHI pifMHN. BaHHa YKOMIUIEKTOBYETHCS MEXaHIYHMM 30yIHHMKOM XBWJIb Ha MOBEpPXHI | MPYKHOMY CEpEIOBHII
piAMHM Ta JOJATKOBMM YCTAaTKYBAaHHSM JUIS CTBOPEHHS HEPEUIKOA Uil XBWiIb. J[HO BaHHM Mae | 2.JleMOHcTpalist sBUII  BigOMBaHHS,
OyTH IIPO30PHUM JJIsI MOXKJIMBOCTI TIHBOBOT ITPOEKILii. 3aJIOMJICHHS Ta HaKJIaIaHHS
MEXaHIYHUX XBHJIIb.
2.20 | KameproH Ha KamepTon npusHaueHunii 1yl BAKOHAHHS AEMOHCTPaLiiHNUX JOCIIIB 3 aKyCTHUKH. 1.3aeXHICTh TYJHOCTI 3BYKY BiJl
PE30HYIOUOMY SIIHKY Kawmepron 3 vacrororo 440 I'1i, Ikuif BCTAHOBJICHO HAa PE30OHYIOUMH SIIMK 3 OAHIEIO BIIKPUTOIO | aMILTITYIM KOJIHBAHb.
TOPIICBOIO CTiHKOIO. 2. 3aNeXHICTh BUCOTH TOHY Bif
YaCTOTH KOJIMBAHb.
3.JleMOHCTpAaIliss BHHUKHEHHS
3BYKOBUX XBHIIb.
4. JleMoHCTpAllisl IBUILA PE30HAHCY
3BYKOBUX XBHIIb.
2.21 | Monoto4ok Uit | MOJOTOYOK NpU3HAYEHUH Uit 30y/PKeHHS KOJHMBAaHb KaMepTOHA. MOJOTOYOK NMOBMHEH MatH | |.3ajexHicTh I'y4HOCTI 3BYKY Bix

30yIPKeHHS! KaMEPTOHY

TYMOBY IOBEPXHIO.

aMILTITyI1 KOJINBAHb.

2. 3aNeXHICTh BUCOTH TOHY Bif
YaCTOTH KOJMBAHb.
3.JleMOHCTpAIlisT BHHUKHCHHS
3BYKOBHX XBHJIb.

4. JleMoHCTpAllisl SBUIA PE30HAHCY




3BYKOBUX XBWJIb.

2.22

JoBra meraneBa mpyxuHA
- CIIHKI

JloBra MeranieBa NpY)KMHA NpHU3HAYEHA JUIS JEMOHCTpAI] MO3OBXHIX Ta IONEPEYHUX XBHJIb,
BUTOTOBJICHA 13 MeTaneBoi CTpiuku. Y HeneopMOBaHOMY BHIVIAI IPYKHHA 30ira€Tscst 10
PO3Mipy, 110 BU3HAUYCHUH TOBIIMHOIO YCIX CKIIaJICHUX Pa30M BUTKIB.

Jiamerp npyxunan — 100 MM

1.ITommpeHHs] MEXaHIYHUX KOJUBAHb Y
MIPY>KHOMY CEpEIOBHILII.
2. YTBOPCHHS CTOSYO1 XBHIIL.

Baok 2. O0nagnanns st 1a00paTOpHUX PoliT

Ha6ip abopaTopuuii
«MexaHnika»

(3 ATIMKOM TS
30epiranHs)

Ha6ip ams BukoHaHHS J1abopaTOpHUX POOIT Mij Yac BUBUEHHS MEXAHIKH:

Jlo Habopy BXOIUTH:

CEeKYHJIOMIp, JKOII00, KyJbKa, BaXKiIb, IIATBKH I MOJCIIOBAHHSA TEpe3iB, pPI3HOBArH,
IITaHTeHIUPKYIb, NPYXHUHY, AnHaMoMeTp Ha 1-2 H, Opycok 3 oTBopaMmu MiJ BaKKh, OJIOKH,
BaXXKH, MIPHUH IMTIHApP, BIIMBHA NOCYIWHA, MIpHI CTakaHH, NMpoOipka, Tija pi3HOI I'yCTHHH,
ajie piBHOTO 00’€My, TEpPMOMETp, IITATHB, MOHTAXHI NIPUCTOCYBAHHSI.

1.  Ozmnaitfomienns 3
BHMIiPIOBAIEHIMU ITPHIIAAMHU.
BusnaueHHs 1IHU ITOAUIKA IIKAJINA
TIpUIIay.

2.  BumiproBaHHs 00’€My TBEpANX
TiJI, PIVH 1 CUIIKKX MaTepiaiB.

3.  BumiproBaHHs po3MipiB MaIHX
TiJT Pi3HUMH crIocOOaMH.

4. BuMiproBaHHS MacH TiJl METOZIOM
3BaYKyBaHHSI.

5. Bu3HaveHHS I'yCTUHU PEYOBHHU
(TBepaMX TN 1 piauH).

6. BwusnHaueHHs nepioxy oOepTaHHS
Tina.

7.  JlocmimkeHHS KOJUBaHb
HUTSHOTO MasiTHUKA.

8.  JlocmimkeHHs Mpy>KHUX
BJIACTHBOCTEH TiJI.

9. BuzHaueHHs KoedillieHTa TEPTs
KOB3aHHSI.

10. 3’scyBaHHS yMOB IUIaBaHHS Tija.
11. BuBYeHHsS yMOBH PiBHOBaru
Ba)KeJIsL.

12. Bwusnauenns KK]I mpocroro
MEXaHI3MY.

13. Bu3zHaueHHs NPUCKOPEHHS Tija
ITiJ] 9ac PiBHOIPUCKOPEHOTO PYXY.

14. [locmimxeHHs pyxy Tija MO KOIy.
15. BumiproBaHHS )OpPCTKOCTI
MIPYXKHOTO TiJa.

16. JlocmimkeHHS piBHOBATH TiJI i
NI€I0 KUIBKOX CHIIL.

17. BuroroBieHHs MasTHHKA i
BH3HAYCHHS I1epioly HOro KOJIMBaHb.

2-15*

3.2

HaGip mpyxuH 3 pi3HOIO
KOPCTKICTIO

Habip nmpyxuH npu3HaYCHUHN TSI BUKOHAHHS JIA0OPAaTOPHUX POOIT T 9ac BUBYCHHS MEXaHIKH.
Ha6ip ckmagaersest 3 5-tu npyxuH xopcrkictio (H/m) — 25, 15, 10, 5, 2,5. Koxna npyxnHa mae
KiJblle A7l MigBilmyBaHHA il Ha mTaTWBi Ui (POHTAIBHUX POOIT 1 radok 3i CTPIIKOBHM
MTOKKYHKOM.

CynpoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

1. Jocnimkenns MIPYKHUX
BJIACTHBOCTEH TiJI.

2-15*




3.3 | Habip Tin piBHOI Macu Ha6ip npusHaueHuit 17151 yBeJCHHS TOHATTS «TYCTUHA PEYOBUHI. 1. BusHaueHHS I'yCTHHU pEYOBHHH 2-15*
Habip ckimagaerbes i3 NPsIMOKYTHHX OpYCKIB BHI'OTOBJIGHHX 31 CTalli, aJlOMiHiIO, JiepeBa i | (TBepAMX T i PiIUH).
IUTaCTMACH, JOBXHHOIO He MeHIIe, Hixk 40 MM (a00 €KBiBaJICHT).
CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
3.4 | HaGip Tin piBHOro 00’emy | Habip npu3HaveHuii /U1 yBEACHHS NOHSTTS «TYCTHHA PEUOBHHI. 1. Busnavenns rycruHu | 2-15*
HaGip ckmamaerbcs 3 Tim piBHOro 00’€My, BHTOTOBJICHHMX 31 CTaii, aJIIOMiHIIO, JepeBa i | peYOBHHHM (TBEpAMX TLI 1 pianH).
IUTaCTMACH, JOBXHHOIO He MeHIIe, Hixk 40 MM (a00 €KBiBaJICHT).
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
Yacruna I11. Monekyasipaa gi3nka Ta TepMOAHHAMIKA
4 Baok 1. [lemoncTpaniiine 00JaHAHHSA
4.1 | Mogei KpUCTaJiqHOI Mopeni npu3HaueHi 11 JeMOHCTpalii OyJ0BH MoJIeKyl rpadity, IoBapeHoi coi, anMasy. 1.Mopneni Mosexyn 1
Oy[10BU TBEPIUX TLNT 3
PI3HUMH THIIAMU 3B’ S3KiB
MIX aTOMaMH Ta
HaHOCTPYKTYP
4.2 | Kyns 3 xinbrem Kyns npusHaueHa 111 IeMOHCTPYBaHHS TEIUIOBOT'O PO3IIMPEHHS TBEPOTO Tija. 1.Po3mmpenns Tin mix yac HarpiBaHasA. | 1
Ipunan cknamaeTscs 3 METaivHOI Kyii, MiJBilmIeHOi Ha ApoTHHI, AiamerpoMm g0 30 MM i
METAJIIYHOTO KUTBII Ha JCPIKaKY.
Jly1s ieMOoHCTpyBaHHS TEIUIOBOTI'O PO3LIMPEHHS TijIa HEOOXiAHO MaTu:
CHUpTIBKY 200 1HIIWI HarpiBay.
CyTpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
4.3 | Ipunan nns [Mpunan npu3HadeHnit U1t AEMOHCTPYBAHHS JTIHIHHOTO PO3IIMUPEHHS TBEPAMX TiJ IIPH 1.Po3mmpenns Tin mix yac HarpiBaHasA. | 1
JIEMOHCTPYBAHHS HarpiBaHHI.
JiHilHOTO po3mmpeHHs Tt | [Ipuax sBise cOO0I0 KOHCTPYKIIIO U1l YCTAHOBKH TPHOX OJHAKOBUX 32 PO3MipaMH CTEPIKHIB,
BHTOTOBJICHHUX 13 CTali, JIaTyHi Ta amoMiHito. KoxHuii crepKeHb 1MoB’13aHUH 3 1HIMKATOPHOIO
CTPUIKOIO, SIKa BIIXWISETHCS Y pa3i 3MiHHU JOBXUHH CTEP KHS (B MPOLECi HAarpiBaHHS YX
oxonomkenHs). Ctpisnku nodapOoBaHo y pi3Hi KonbopH. [Iprnag KOMITIEKTYETHCS MACHBHUM
ITiJTOHOM 1 KOPOOKOFO JIJISl CYXOTO 1 PiIKOTO ManBa.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
4.4 | Mogens JIu3enbHOro | Monens mpu3HaueHa JUIs JAEMOHCTPYBaHHS aaiadaTMYHOTO HarpiBaHHsS y pas3i mBuakoro | 1.3MiHa BHYTpIilIHBOI €HEprii Tiia 1
JIBUT'yHA CTHCKAaHHS 1 IPUHIMIY JIii AN3EIHEHOTO JBUT'YHA. BHACJII/IOK BUKOHAHHS POOOTH.
[Mpuan sBiste coOOI0 TOBCTOCTIHHMIN TPO30OPHHA IMIIIHIp, BCEPEIMHI SIKOTO IepeMilryeTsest | 2.Mofeni TeIIoBUX JIBUTYHIB.
MOPIIEHb HA METAJIYHOMY LITOLI 3 PYKOATKOMO. {51 mpoBeneHHs neMoHcTpauiiiHux mocmifiB | 3.JlemoHcTpanis agiadaTHOrO
HEeoOXiTHO MaTH: BaTy, 3MOYEHY CIIUPTOM 4 epipom. CTHCHEHHSI Ta PO3LIMPEHHS MOBITPSI.
CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
4.5 | Mopnenb aBurysna Mopens npusHadeHa Uil JEMOHCTpYBaHHA OynmoBM 1 mnpuHnumy naii voruputaktHoro | 1.IIpuHmomm nii TersoBoro ABUTYHA 1
BHYTPIIIHBOTO 3TrOPaHHS KapOIOpaTOpHOro JBUTyHa BHYTPIIIHBOTI'O 3TOPaHHS. 2. Mogerni TeroBuX ABUTYHIB
Ipunag sBisie cobor0 KiHEMAaTW4Hy MoJenb 00’eMHOI (OpMH Yy BUINISAAI PO3pi3y JABUTYHA
BHYTpimHboOro 3ropanas. Okpemi Jerali IBUryHa sickpaBo nodapOoBaHo. Baaemonist enemMeHTiB
MoJei (IIaTyHHO-KPHBOIIUITHUA MEXaHi3M, IOpIIEHb 1 KYJIQYKOBMH MEXaHi3M KepyBaHHS
KJIaraHaMM) JEMOHCTPYEThCS 00EPTaHHSIM PYKOSITKH.
CynpoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
4.6 | Iirpomerp lirpomerp npu3HaueHMH U BUMIPIOBAHHS BiTHOCHOI BOJIOTOCTI ITOBITPSI y IPUMILIECHHI. 1. lemoHcTparis MmeroniB | 1
TICHXPOMETPUYHU I Ha mractmacoBiii OCHOBI 3akpimiieHi JBa TEpMOMETpH, TeMIepaTypHa IIKajda Ta | BUMipIOBaHHS BOJOTOCTI ITOBITPS

TICUXPOMCTPUYIHA Ta6J'II/IIHI. rll"pOMG’I‘p KOMIUICKTYETbLCA CKIISIHUM KUBWIBHUKOM Ta Ma€ CKJISTHHAI




mratuB. Jliama3oH BUMIPIOBaHHSA BiJIHOCHOI BOJIOIOCTI B 3aJI&KHOCTI BiJ] TEMIEpaTypH:
Bomoricte Bim 20 mo 90%, t°C +5...+25. [liama3oH BHUMiprOBaHHSI t CyXOro TepMOMETpa
0...+25°C.

CynpOoBOIKYETHCSI HACTAHOBOIO 3 €KCIUTyaTalliil.

4.7 | HaGip kaminsipis Ha6ip npusHaueHuii 17151 IeMOHCTPYBAHHS KalJIIPHUX SIBUII y TPYOKax pi3HOTO JiaMeTpy. 1.JlemoHcTparis moBepxHeBoro Hawsry | 1
HaGip siBisie coboro 3MOHTOBaHI Ha 3arajbHIN IMifcTaBmi (KOJIEKTOpi) TpH TPYOKH, IBi 3 SIKUX | pLAMHH.
KanuIsIpHi 3 PpI3HUM JiaMeTpoM KamuipHUX KaHamiB. HaOip mimactmacoBili posmimieHo Ha | 2.J[eMoHCTpamis SBHIa 3MOYYBaHHS
migcrasni. HaGip mo3Bonsie y pasi 3anoBHEHHS TpyOOK miihapOOBaHOIO BOIOIO 1 3MOYYBAIBHOIO | Ta KaliJIIPHOCTI.
CKJIO P1IMHOIO (BOZOI0) MPOJEMOHCTPYBATH BEIMUUHY KaILIIPHOTO eeKTy.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
4.8 | Huninapu cBUHIEBI 31 [uninapy npu3HaveHi U AEMOHCTPYBaHHS HPSMOI MOJICKYJISIPHOT B3a€EMOJIii ATOMIB CBHHIIIO. 1. lemoHcTparis miaTBepKeHHs | 1
CTpYrom [uninapu sBIIIOTH 0000 HAOIp 3 ABOX IMIIIHIPIB, IO CKIIAJAIOTHCS 31 CTaJeBOI Ta CBUHIIEBOI | OCHOBHUX IIOJIOKEHb MOJIEKYJISIPHO-
yactuH. CranbHI YacTMHM IWIHAPIB MalOTh Taykd sl mifgBimmyBaHHA. L{ummiHnpw | kiHeTWYHOI Teopii.
KOMIUIEKTYIOTbCS. HOXKEM (CTpyrom) i TpyOKOIO IJIsi 3a4MINECHHS TOPLIB CBHHIIEBOI YaCTHHHU
riepes X 3iTKHEHHSM.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
4.9 | Tepmomerp Tepmomerp mpu3Ha4YeHMH Ui BHMIPIOBAHHS TeMIeparypu mijg d9ac mpoBefeHHs | 1.JlemoHcTpamis — pisHmx  meronis | 1
JIeMOHCTpaLi HHIHA JIEMOHCTpALiHHUX JOCTiJiB, y SKMX HOTPIOHO NOCHTH JOBrO i O€3mepepBHO CIIOCTEpIraTH 3a | BUMIpPIOBAHHS TeMIIEpaTypH.
TEMIIEPaTypOIO.
Tepmomerp siBiste coboro 0ajyoH, 3’€IHAHWI 31 CKISIHOIO TPYOKOIO-KAIisipoM, 3allOBHEHOIO
miadapboBaHoro pinuHOI0. TpyOKy 3aKpiliieHo Ha MiJCTaBILi, IIKaja oiudpoBaHa B rpamycax
enncis i KenbBina.
Hina nominku mkamu 1 °Ci 1 °K.
CynpoBOIKYETHCS HACTAHOBOIO 3 €KCILTyaTarlii
4.10 | Temnonpuiimau TemnonpuiiMad BUKOPUCTOBYETHCS JUTS JEMOHCTpanii Teruionepeaadi nuisixoM BUIIpoMiHioBaHHS | 1./leMoHCTpaniss  cmocobiB  3wminm | 1
1 IOpIBHSHHS MOTJIMHAHHS €HEPril CBITIIO 1 TEMHOIO TIOBEPXHIMH. BHYTPIIIHBOI €HEepril Ti.
Jlis mpoBeAeHHS JeMOHCTpaniii HOTPiOHMH IITAaTHB, BIAKPUTHH JEMOHCTpAIiiHINA MaHOMETp i
JOKEpPEJIO BUIIPOMiHIOBaHHS (HAIPHKJIIA] JJaMIla PO3KapIOBaHHS a00 eJIEKTPUYHA TUTUTKA)
5 Baok 2. O0n1agnanns st 1a00paTOpHUX PodiT
5.1 | HaGip mabopaTtopHuit HaGip nns BHKOHaHHA 1a0OpaTOpHUX pOOIT MiA Yac BHBYEHHS MOJEKyIsipHOi ¢iswkn Ta | 1.BuBYeHHS TemioBoro OanaHcy 3a 2-15*

«MornekynspHa }i3uka Ta
TEPMOIMHAMIKa

(3 ATIMKOM TS
30epiranHs)

TEPMOIUHAMIKH.

Ha6ip noBuHeH MaTH Sk ay1st 30epiraHHs.
Jlo Habopy Ma€ BXOIUTH:

Ppo30ipHUIA KaJlopuMeTp,

cripalbHHHM Harpisad,

OimeTalieBa IIacTHHA,

MipHUH IFUTIH/D,

€JIEKTPOHHI TEPE3H,

MaHOMETp, IITPHII,

TiJa Pi3HOI TETUIOEMHOCTI,

MIpHI CTaKaHH,

yamka [lerpi,

Halip CKISTHUX TPYOOK,

TEpPMOMETPH PiIMHHI,

YHIBEpCAILHUN TpUMaY ISl CKISIHUX TPYOOK,

YMOB 3MiIllyBaHHS BOAW Pi3HOI
TEMIIEpaTypH.

2.Bu3HaueHHs IMTOMOI TEINTIOEMHOCTI
PEUYOBHHH.

3. JlociiKeHHST OTHOTO 3 130IPOIIECiB.
4.BuMiproBaHHS BiJTHOCHOI BOJIOT'OCT1
TIOBITPSI.




LITAaTHB yHIBEPCAJIbHUH,
MOHTaXKHI IPUCTOCYBAHHSI.

5.2

Habip mns mocmimkeHHS
ITOBEPXHEBOT'O HATATY
piovHU

Ha6ip npusHayeHuii aA1si BUBUCHHS IIOBEPXHEBOTO HATATY piauHu. Habip ckinagaeTbes 3 pi3HUX
paMOK, BHTOTOBJICHMX 3 JpOTY 3 HETIAMH, MikpoauHamomerp. Ilpmiax cynmpoBOmKyeThCs
PEKOMEHAALISIMH [I0JI0 HOr0 BUKOPHUCTAHHSI Y HABYAIGHO-BUXOBHOMY IIPOIIECI.

1.Bu3HayeHHs] ITOBEPXHEBOTO HATITY
pianHA.

YacTuna IV. Enekrpuka Ta MarHeTusm

Baok 1. [lemoncTpaniiiHe 00JaHAHHSA

EnexrpodopHa MaimHa -
reHeparop Bimmrypcra a6o
eJIEKTPOCTATHYHMIA
reHepatop Ban ne 'paada
(1eMoHCTpaLiHHI)

[Mpuaz cknagaeTsbest 3 ABOX IIACTMACOBUX JUCKIB (Ha CTiHKaX), 0 00EpTarOTHCS B MPOTHIICKHI
CTOPOHH 1 JBOX JICHICHCHKMX OaHOK. 3OBHIITHI OOKIAJAWHKH OAHOK 3'€THYIOTHCS MiK COOOI0
PYXJIMBOIO IUIACTHHOIO, PO3TAIIOBAHOIO MIXK JBOMa 3aTHUCKaMH, a BHYTPIIIHI CHONy4YeHI 3
OKpeMHMH KOHAYKTOpaMu. KOHyKTOpr MOXHA MOBepTaTH ( yTPUMYIOUH X 32 130JII0I0U1 PyYKH)
i, TAKAM YHHOM, 3MiHIOBATH BiJICTAHP MiX HWMH. [3 30BHINIHROrO OOKY Ha ITUCKH HaHECCHI
ATFOMIHIEBI CEKTOPH, 3 IKUIMU CTUKAIOTHCS LIITKM, YKPIIUIEHI B IITKOTpUMaydax. JJucku oxorieHi
JIBOMa METaJIEBUMH I'PEOIHISIMU, TPUEJHAHIUMH JI0 JEHASHCHKUX OAHOK 1 10 ABOX PO3PSIHMKIB.
Jlvickn npuBOJATE B pyX (00epTaroTh) 3a JOMOMOTOI0 MPSIMOI 1 IepexpecHol peMiHHMX Iepeaad.
Bci yacTnHM MammMHM 3MOHTOBaHI Ha IDIACTMACOBUX CTiHKax, sIKi pa3oM 3 JIEHJEHCHKUMHU
0aHKaMH YKpITUICHI Ha 3aralibHil JepeB'Hi ITiICcTaBII.

abo

I'eneparop Ban ne I'paada HaBuanmbHHII € JOKEpPEIOM BHCOKOI HANpYrH 1 NpU3HAYCHHH IS
MIPOBENCHHS JIEMOHCTPAIIMHAX MOCTIIiB MO €IEKTPOCTATHII, B TOMY YHCIi U JEMOHCTpAIIii
eNIEKTpH3alii TUT ITPY B3aEMHOMY KOHTAKTI 1 JUISi AEMOHCTpALil iCKpOBOI'O Ta30BOTO PO3psNy B
noBiTpi. ['enepatop Ban-me-I'paada HaBuanbHHII BUKOpPHCTOBYE e(eKT IepeHOCY 3apsiB
PYXa€eTbesl 3aMKHYTOIO JEJIEKTPUYHOI CTpiukoro. BiH ckiajaeTscst 3 MacHBHOI ITiJCTaBH,
TIOPOXKHUCTOI MeTajeBoi cdepu, TNPHBOJA 3 PYXOMOI IIPOryMOBAHOI CTPIYKM 1 IIITOK JUIs
nepenadi 3apsiy, a TakoX PO3PSIHOTO MPHCTPOIO 1 pe3nucropa il BUMIPIOBAHHS CTPYMY
3apsiIKH; 3apsIDKAETHCS 10 BUCOKOI HAIIPYT'H TIOPOXKHHUCTOI MeTaieBoi chepu.

YV KOMIIJIEKT BXOJIATE!

1. I'enepatop Ban-ne-I'paada HaBuambHumit 1 mr.

2. TIpoBin 3 HakOHeYHUKaMH 1 TIT.

3. lllTanra 3 HAKOHEYHHUKOM JJIS 3HATTA 3apsiny 1 mr.

4. Tlacnopt 1 mir.

5. VnakoBka 1 mr.

1. Enexrpu3arist pi3sHUX Til

2. Baemonist HaeIeKTpU30BaHUX TiJL.
3. JIBa poan eIEKTPUIHUX 3apsIiB.
4./JleMoHCTpanis pobotu
EJICKTPOCTATHYHHX T'€HEPaTOpiB.

6.2

Enextpockoru (napa)

EnexTpockorn npusHaYeHWH Al NMPOBENCHHS JEMOHCTPALiMHUX MOCHIAIB MiJ| Yac BHUBYCHHS
€JICKTPOCTATHKH 1 TIOKa3y BUHMKHEHHsI 3MIHHOI i OCTIHHOT HANPYTH.

EstexTpockoIr OBMHEH J03BOJISATH: BUSBUTH EIEKTPUYHHUH 3aps; BU3HAUUTH 3HAK 3apsay 1 Horo
BiJJHOCHE 3Ha4eHHs. MakcuMaibHa Hanpyra 1o 8 kB.

1. Enexrpu3arist pi3sHUX Til

2. Bzaemonist HaeIeKTPU30BAHUX TiJ
3. JIBa poau eIEKTPUIHUX 3apsiIiB
4. BynoBa ¥ ipuHIHAT i
€JICKTPOCKOIIa

6.3

Enexrpomerpu 3
MIPUCTOCYBAHHSM (T1apa)

Enextpomerpu mpu3HAYCHI IS TOCTAHOBKHU €IICKTPOMATHITHUX JOCIIIB 3 €IEKTPOCTATHKH.

Jlo cximamy KOMIUIEKTY BXOIUTH IBa €ICKTPOMETPA, SKi SBISIOTH COOOK0 MITIHAPUYHI KOPITYCH
Ha MiJCTaBKax i3 3MOHTOBAHUMH B HUX CTPIIKAMH — ITOKA3UYHUKAMU 1 MIKaJO0 03 OmU(POBKU.
EnekTpoMeTpu KOMIUIEKTYIOTHCS KYTHOBUMHU METAIIYHUMH KOHIYKTOPAMH, KOHICHCATOPHUMHU
JIUCKaMH Ta KYJIbKOI. EJEKTpOMETpH IO3BONSIOTH BHUSIBUTH CICKTPHUYHUH 3aps; BU3HAYUTH
3HAK €JICKTPUYHOTO 3apsIy; MPOJAEMOHCTPYBATH EIIEKTPOCTATUIHY iHAYKIIIO.
CynpoBOIKYIOTHCSI HACTAHOBOIO 3 €KCILTyaTaIlii.

1. Enexrpu3anist pi3sHUX Til

2. Bzaemonist HaeIeKTPU30BAHUX TiJ
3. JIBa poayn eIEeKTpUIHUX 3apsiIiB

4. TominbHICTD EIEKTPUYHOTO 3apsiLy

6.4

CyJ'ITaHI/I eJ'IeKTpOCTaTI/I‘IHi

CynTanu npu3HaueHi Uil JEMOHCTPYBAaHHS B3aeMOAIl T, 3aps/DKEHHX OJHOMMEHHHMH M

1. B3aeMoziist HAeTEKTPU30BAHUX TiJL.




(napa)

PI3HONMEHHNMH EJeKTPUYHAMH 3apsgaMy, 1 PO3MILIEHHS JiHIH eIeKTPOCTaTHYHOTO OIS
OJTHOTO 1 IBOX TOYKOBUX 3apPsIIiB IiJ] YaC BUBUCHHS €IEKTPOCTATHUKH.

KoxHmit cynTaH CKJIQHAaeTbesi 13 METAIIYHOIO CTEpPXKHS 1 JIETKMX IIOBKOBHX HHTOK,
no¢apOboBaHNX y SICKpaBi KOJNBbOPH. BUKOPHCTOBYIOUM JKEpeso BHCOKOI HANpPYyTH, MOXXHA
MIPOJIEMOHCTPYBATH CIIEKTP €JIEKTPUYHOTO IOJISI TOYKOBOTO 3apsily B MPOCTOPi; CHEKTPH
Pi3HONMEHHNX 1 OMHOWMEHHHX 3aps/KECHHUX TiJ TOMIO.

KoMIutekT cynpoBomKyeTbCsl HACTAHOBOIO 3 €KCILTyaTallii.

2. JIBa poay eNeKTpUYHNX 3apsIIiB.
3.JleMOHCTpAIis CHIIOBHX JIiHIHT
€JIEKTPUYHOTO OIS

6.5 | Madruux MasTHUKM TpU3HA4YeHI J/JIs1 JEMOHCTPYBAaHHA B3aeMoAii OJHOMMEHHMX 1 pi3HOWMeHHuX | 1. Enextpusamis pizHUX Tin
CIIEKTPOCTATUYHUH (T1apa) | eICKTPUYHUX 3apsIiB. 2. B3aeMonist HAeTICKTPU30BAHUX Til.
SBns0oTh COOOI0 TMapy JIETKMX METaJiYHMX TiIb3, SKI IABIMIEHI HAa TOHKMX HHUTKax Ha | 3. JIBa poau elEeKTpUYHMX 3apsiiiB.
130JTIOIOUMX CTEPXKHAX. MasTHUKH JO3BOJISIFOTH BUBUMTH J[BA POIM 3aps/iB 1 IX B3aEMOZIIO.
CynpoBOIKYIOThCS HACTAHOBOIO 3 €KCIUTyaTallii.
6.6 | KoMmiexr nain4ox amus Kommmekt criamaerbesi 3 2 IDIACTHKOBHX, 2 CKISIHMX IaJMYOK Ta pisHOI TkaHumHM Juis | 1. Esnextpusamis pizHUX Tin
TprboeneKTpu3anii HatupanHd. [lanmuukyn moBuHHI MaTH Jiamerp He MeHme | cm. Ilpumax cympoBomkyersest | 2. B3aemonis HaeIeKTpU30BaHHUX Till.
HACTaHOBOIO I10 eKCIUTyaTaIli. 3. JIBa posint €JIeKTpUIHUX 3apSIiB.
6.7 | Lratus ITatuB ckinagaeTbcss 3 MACHBHOI OCHOBH, JIO SIKOI KPINMUTHCS CTPWOKEHb 3 HerpoBimHoro | 1. Emextpusamis pizHUX Tin
€JIEKTPOCTATUIHHI Matepiany. CTpIKeHb MOBHHEH MaTH €IEMEHTH IS KPIIJICHHS eJIEeKTPOCTATUYHUX CYNATaHIB Ta | 2. B3aemonis HaeleKTpU30BaHUX TiJl.
€JIEKTPOCTATUYHOT O MasITHUKA. 3. JIBa posu €IEeKTpUYHUX 3apAIiB.
CyTpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
6.8 | Konmencarop 3mMiHHOI Konpnencarop npusHaueHui Ui AEMOHCTPYBaHHS OyOBH KOHIEHCATOpa 3MiHHOI €MHOCTI 1 Horo | 1.JlemoHCcTpamis cucteM ajs
€MHOCTI pobotu. [pmman n03BoJsiE TPOJEMOHCTPYBATH 3AJIEKHICTh €MHOCTI KOHJEHCATOpa BiJ IUIOMII | HArPOMAaJUKEHHS eJIEKTPUIHOTO
TIEPEKPHUTTS IUIACTHH, BiICTAHI MiX IUIACTUHAMH HAa HASBHOCTI JIiCJIEKTPHKA. 3apany.
[Mpunag sBisie cobor0 1BI MIacTMacoBi MeTalli3oBaHI IIacTHHU (pyxoMma 1 Hepyxoma), | 2.JlemoHCTpauis 3MiHK
SNIEKTPUYHO He 3’€JHaHMX MK co00r0. OCHOBHI TEXHIUHI XapaKTEPUCTUKH KOHIEHCATOpa: | EJNEKTPOEMHOCTI ITIOCKOTO
MaKCHMaJIbHa EMHICTh He MeHIIe, Hixk 600 nd. KOHJIEHCATOpa.
Konzencarop cynpoBomKyeTbCsl HACTAHOBOIO 3 €KCILTyaTallii.
6.9 | Habip nemoncrpauiiinmii | Habip moBuHeH 3a0e3nedyBaTth yci 0a30B1 qeMOHCTparii 3 po3ainy «EnexTprka Ta MarHeTu3M». 1.Enextpuanuii cTpym i #oro nii.

«Enexkrponunamika»

Habip ckimagaerscs 3:

JIOIIKH JUTS KPIIJICHHS €JIEMEHTIB Ha MarHiTHUX TpUMadax,

HaOOpy MOAYJIB padioeIeMEHTIB y TNIACTMACOBUX KOPITycaxX 3 300payKEHHSIMU €JIEMEHTIB Ta iX
HOMIHAJIIB Ha 30BHILIHIN MTOBEPXHi, BUMipIOBAIBHUX MPUIaAiB (BOJIBTMETPIB Ta aMIEPMETPIB) 3
MAarHiTHAM KpiIUICHHSIM,

KOMIUIEKTY 3’€JIHYBAIBHUX MPOBIMHWKIB 3 CHIIIKOHOBOIO OOOJOHKOIO Ta KJIEMaMH y BUIJIII
TIPY>KHHHOTO IITUPOBOTO KOHTAKTY.

Jlomrka rmoBHHHA JIO3BOJISITH PO3MILyBaT He MeHIIe 12 MomyniB. KoMmiekT cyrpoBomKyeThes
HACTaHOBOIO 3 eKCIUTyaTallii.

2.1IpoBiHUKY 1 Ii€NEKTPHUKH.
3.Jlxeperna cTpyMy: TaJilbBaHIuHI
eJIEMEHTH, aKyMYJISITOpH, OJIOK
KHUBJICHHSL.

4.BuMipIoBaHHS CHIIN CTPYMY
aMIepMETPOM.

5.BumiproBaHHS HaNpyru
BOJITMETPOM.

6.3aJIeXKHICTD CHJIM CTPYMY Bin
HaNpyry Ha AUHII KoJa i Big onopy
i€l TUTSTHKA.

7.BumiproBaHHs oropy.
8.3ayIeXXHICTh ONOpPY NPOBITHUKIB BiJ
JIOBKHHH, IUIOLII IOIIEPEIHOTO
niepepi3y i marepiaiy.

9.BynoBa ¥ IPUHIMIT Aii pEOCTAaTIB.
10.ITocinoBHe i mapanensHe
3’€/IHAHHS NPOBIIHUKIB.




11.Ctpy™m y rasax
12.JlemoHCTpaIlist €IEMEHTIB

SNEKTPUIHHX KiJl.

13.leMoHCTpalisl BIACTUBOCTEH p-N
TIepexoy.

14.lemoncTparist podoTn
HAIIBIPOBITHUKOBHX TMPIIIAIIB.

6.10 | MammHa eNIeKTpUYHa | MammHa mpru3HadeHa Jyisl AEMOHCTPYBaHHS Oy/0BH 1 MpuHIMNY Aii HalmpocTimoro reHeparopa | 1.I'enepaTopu iHgyKIifiHOTO CTpYyMY

(mBUTYH-TEHEPATOP) 1 €IIEKTPUIHOTO JBUTYHA MIOCTIHOTO i 3MiHHOT'O CTPYMY. 2.JlemoHcCTparist [ii MarHITHOIO ITOJS
[Mpuag cknamaeTses i3 craTopa clienianbHoi (JOPMHU 3 3aKPIIVICHUMH JBOMA €JIEKTPOMAarHiTaMy, | Ha MPOBIIHUK 31 CTPYMOM.
10 MalOTh NPOoQiIbHI HAKOHEYHHKH, 1 SKOPSI Y BUTJISII paMKH-KOTYIIKM Ha Bici 3 KojekTopoM. | 3.J/leMoHCTpamis €JIEKTPUIHHUX
Ha oci pamku-koTymkum € pykoaTka Juig ii oOepraHHs Bpy4Hy i mmkiB. Crtarop i pamKy | JBUTYHIB.
nogapboBaHo B Koiip mHocTiiHOro wmarHity. OCHOBHI TEXHIYHI XapaKTEPUCTUKH: Harpyra
KHBJICHHSI €JIEKTPOJBUI'YHA He Oinblne, Hixk 12 B.
CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

6.11 | Korymka apocensHa Korymika npru3nadena ajs MpoBeeHHS AEMOHCTPaliiHAX JOCIIIB 3 €MEKTPOANHAMIKH. 1.SIBrIIIe eIeKTpOMAarHiTHOI 1HAYKIIi

[Mpunaz sBise co000 KOTYIIKY Ha INIACTMACOBOMY KapKaci, MOAiJIeHy Ha JBI HEpiBHI YaCTHHH.
Kinmi 00MOTOK KOKHOI YaCTUHH BUBENEHO Ha 3aTHCKAUl.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

6.12 | Marmir Marsit npu3HaYeHUH 711 JEMOHCTPALIHHNX AOCII/IIB 3 MATHETU3MY Ta €I€KTPOMAarHeTU3MYy. 1.SIBrIIIe e1eKTpOMAarHiTHOI IHAYKII|
U-nioni6unit Marnit sBisie coboro HamarHiueHWd cranpHuid Opycok U-moxni6Hoi ¢opmu 3 aBokomipHuM | 2. Jlist MarHiTHOTO MOJIS HA CTPYM
JIEeMOHCTpaLi HHIH ¢apOyBanusM. Ilix vac 30epiraHHs MarfiTy WOro HONIOCH TOTPIOHO 3aMKHYTH IactiHOo 3 | 3. IocriiiHi MarHiTH.

M’sikoi craiti. CynpoBOIKYETHCSl HACTAHOBOIO 3 €KCILTyaTallii. 4.Kouciryparii MarHiTHUX HOJIB.

6.13 | Marmir mraboBuii | MarHit npu3HaueHUH U1 IEMOHCTPaNifHNX JOCIIIB 3 MArHETU3MY Ta €IeKTPOMAarHeTH3MYy. 1.SIBrIIe e1eKTpOMAarHiTHOI 1HAYKIIi
JIeMOHCTpaiiHui (mapa) Marnit sBisie co0OI0 HaMarHideHi CTajbHI OpyCKH IpAMONiHIMHOI (opmu 3 BOKONipHMM | 2. Jlist MArHITHOTO MOJISI HA CTPYM

¢apOyBanusM. Ilix vac 30epiraHHs MarHiTy WOro HONIOCH TOTPIOHO 3aMKHYTH mactiHOo 3 | 3. IocriliHi MarHiTH.
M’sikoi craiti. CynpoBOIKYETHCSl HACTAHOBOIO 3 €KCILTyaTallii. 4.Kouciryparii MarHiTHUX HOJIB.

6.14 | Enextpomaruit po30ipHuii | EnekTpoMartit mpu3HadeHH A AEMOHCTPYBAaHHS IiJHOMHOI CHIM eJeKTpoMmarHity i ioro | l.Emexrpomarnit
(i gKOBOITOIOHMIA) OynoBu.

[Mpunan sBiste coboro ocepast 3 M’sakoi craii U-mogiOHoi popmMu, 0 KiHIIB SKOTr0 MPUYiIUIeH] JIBi
OJHAKOBI KOTYIIKM, HAMOTaHI Ha IUIACTMAacoBi KapKacH 3 3aTHCKayaMM Ui i €JHAHHS
JOKEpeIIa )KUBJIEHHS IeMOHCTpaniifHoro. KoTymku 3’eaHaHi OCIIZOBHO 1 MAIOTh 3arajlbHUN OMip
npubimnzao 3 OMm. Hanpyra skuBienns 4-6 B mocriiiHoro crpymy. /1o eneKTpoMarHitTy Joaa€eTbest
CTaJILHUM SIKip 3 TAYKOM IS ITiIBIITYBaHHS BaHTAXIB.

CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

6.15 | Ilpunag i | Ilpunan mpusHadeHWi U1 JEMOHCTPYBAHHS 3aJICKHOCTI HANpPSIMKY 1HIYKLOIHHOTO cTpyMmy Bix | 1.5IBuine enekTpoMarHiTHOI iHAYKIIi

JIEMOHCTPYBAHHSI ~ TPaBHJI | XapakTepy 3MiHH MarHiTHOTO ITOTOKY, SIKUI BUKJIMKAE CTPYM.
Jlenma [Mpunaz siBnsie cobo0r0 JIeTKe KOPOMHUCIIO, OJMH KiHEIb SKOT0 BUKOHAHO y BUIJISIII 3aMKHEHOTO
KiJIbIIA, a iHIIe — po3iMKHeHoro. Kopomucino mifBimene mifn’ STHUKOM Ha BiCTpi, BMOHTOBAaHOMY
B mijicTaBKy. J{ist poOOTH BUKOPHCTOBYETHCS INTA0OBUH UM AyronoAiOHUN MarHiTy.
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
6.16 | Crpinxu MarHiTHi Ha CTpinKM TpH3HAYeHiI JUIi TPOBEACHHS JEMOHCTpAIllifHMX mochiaiB 3 MarHetmsMmy Ta | 1. IocriiiHi MarHiTH.

mraTuBax (mapa)

€JIEKTPOMArHeTH3MYy.
CTpiJIKH SBJISIOTH COO0I0 KOMIUIEKT 3 JIBOX MAarHiTHUX CTPIJIOK, KOJKHY 3 SIKMX YCTAaHOBIJICHO Ha
BicTpi okpemoi mifcraBkd. CTpUIKM BHUTOTOBJIEHO 13 HaMarHiueHoi crami ¥ BiJNOBIIHO

2..Konoirypauii MartiTHuX mosiis.
3.MarsitHe none 3emiti.
4. Jlocnix Epcrena.




no¢apOoBaHo.
CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

6.17 | KoMIUIEKT 3 eneKTpoti3y Kommekt mnpusHaueHWi Ui JEMOHCTPYBAaHHS I JIOCHI/DKEHHS eJeKTpudHoro crpymy B | 1.Emexrtpomis 1
JIEeMOHCTpaLi HHIH eNIEKTPOITiTax.

Jlo ckimany HaOOpy BXOAATH:

IUTACTMACOBA MOCY/MHA 3 KPHUILIKOIO, HA SIKiii 3MOHTOBAHO J[Ba yHIBepCaJbHI 3aTHCKaYi;

JIBa €JIEKTPOIH 3 Tpadity;

JIBa €JIEKTPOIH i3 CBUHLIIO;

OJIMIH €JICKTPOJ 3 IUHKY;

OITUH ETICKTPOT 3 MiJi.

KoMIuiekT cynpoBomKyeTbCsl HACTAHOBOIO 3 €KCILTyaTallii.

6.18 | Tpanchopmarop Tpanchopmarop yHiBepcalbHII BUKOPHCTOBYETHCS B KaOiHETI (i3UKH 3aTaIbHOOCBITHEOTO 1. lemoHcTparis nia- Ta | 1
yub0BHHA HaBYAJIBHOT'O 3aKJIaly U AeMOHCTpalii OyIoBY i NpUHLMITY Aii TpaHchopMaTopa. apaMarHeTU3My.

Cxutag Habopy: 2.JlemoncTparis MAarHITHOTO

1) maruitonpogix B 300pi 1T ricrepesucy.

2) KOTYIIKH YHIBEpCaJlbHi 2 IIT 3.JemoncTpamis Touku Kropi.
4.JIemoHcCTparis SBUIA
€IIEKTPOMATHITHOI 1HTYKIIIi.
5.JleMOHCTpAIIis SBUIIA CAMOIHTYKIIii.
6.JlemoHcTparis KOTymky ToMIcoHa.
7.lemoHcTparis pobotn
TpaHcdopmaropa 3MiHHOTO CTPYMY.
8.JleMoHCTpallisl NPUHIMIIIB Iepenayi
€Heprii B Mepekax 3MiHHOTO CTPyMY.

7 Baok 2. O0n1agnanHs Jist 1a00paTOPHUX PoliT

7.1 | HaGip naboparopruit | HaGip mist BukoHaHHs 1ab0paTOpHUX pOOIT MiJ Yac BUBUEHHS €JICKTPUKU Ta MarHetusmy. Habip | 1.BumiproBanns onopy npoinnuka 3a | 2-15*
«EnexTpuka Ta | MMOBUHEH MaTH SIIUK It 30epiranus. [lo Habopy Mae BXOAWTH :HabipHE MoJIe, IIPO30pi MOAYIIL 3 | TOMOMOTOI0 aMIepMeTpa i
MarHeTu3M»» pazmioeNeMeHTaMu JUIs CKJIQJAHHA eJeKTPUYHMX KiJl 31 BKa3iBKOIO IO3HAYKM Ta HOMIHAIIy | BOJBTMETpA.

esleMeHTa, OJIOK JKUBJICHHS, a00 TpuMadi It 6aTapeioK, KOMIUIEKT 3’ €IHYBAIBHUX MPOBIAHKUKIB | 2. JlocmiDKeHHS eIeKTPUIHOro Koja 3

3 CHJIIKOHOBOIO ODOJIOHKOIO Ta KJIEMaMH{ Yy BUIIA/I HPYXHHHOT'O IITHUPOBOTO KOHTAKTY, 000MMa | IOCIIIOBHUM 3’ €THAHHIM

JUIS XIMIYHHUX €JIEMEHTIB )KMBJICHHS (TaJbBaHIYHUX EJIIEMEHTIB a00 akyMyJIsITOPIiB), MPWIAIH ISl | TIPOBIAHUKIB.

BHMIpPIOBAaHHS CHJIM CTPYMY Ta HAalIPYTH. 3. JlocnimpkeHHs eNeKTpUYHOrO Koa 3

CyTnpoBOIKYETHCSI HACTAHOBOIO 3 EKCILTyaTallii. TapayIebHAM 3’ €JHAHHAM
TIPOBITHHKIB.
4.BumiproBanns EPC i BHyTpimHbOro
OLIOpY JXKepena CTpyMy.

5. BuMiproBaHHsI €MHOCTI
KOH/JIEHCATOpa.
6. BusHaueHHs eHeprii 3apsKeHOro
KOHJIGHCATOpa.
7. JlocnipkeHHs TpaH3ucTopa
7.2 | EnexrpomarHit po30ipHuii | EnexrpoMartit npusHadeHHH IS TOCHTIDKEHHS i IHOMHOI CHJIM eJIEKTPOMArHiTy i oro 0ynosu | 1.Ckiamanns Ta BUNpoOyBaHHs | 2-15%

nmabopaTopHuii
(i gKOBOITOIOHMIA)

IIPY BUKOHAHHI J1a00paTOpHOI POOOTH.
[punan sBnsie cob0ro ocepst 3 M’sikoi crani U-noxiOHoi GopMu, 10 KiHIIIB SIKOTO MPUYITUICH IBi
OJTHAKOBI KOTYIIKM, HAMOTaHI Ha IUIACTMACOBI KapKacH 3 3aTHUCKayaMH I Mia €THAHHS

€JIEKTPOMAarHiTy




JOKEpeIIa )KUBJICHHS IeMOHCTpaliifHoro. KoTymku 3’eaHaHi NOCIiZOBHO 1 MAIOTh 3arajlbHUN OMip
npubamzao 3 Om. Hanpyra sxusienns 4-6 B mocriiiHoro crpymy. /1o eneKTpoMarHitTy Joaa€eTbest
CTAJILHUM SIKip 3 TAYKOM IS ITiIBIITYBaHHS BaHTAXIB.

CyTnpOoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.

7.3 | Korymika-MoToK Korymika-MoTOK mpH3HadYeHa Uil BUBYECHHS MAarHiTHOTO IIONIS CTPyMY, B3aemonii koTymku 3i | 1.CroctepexxeHHs sBHIIa 2-15*
CTPYMOM 1 MarHiTOM, JOCII/DKEHHS SIBUIIA EIEKTPOMArHiTHOI IHAYKIIi. €JIEKTPOMArHITHOI 1HIYKIIiT
SBnse coboro ApiT, HAMOTAHWH Ha IUIACTMACOBMI LMIIHApPWYHMKA Kapkac. Omip korymku | 2. JlochimkeHHs sSBUIIA
mpubim3ao 10 Om. €IIEKTPOMATHITHOT 1HIYKIIi{
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
7.4 | Kommekr MarHiTiB | KoMruiekT MicTuTh 2 mTraboBUX MarHiTH. 1.CnocrepexeHHs SBUILA 2-15*
mTaboBHX MarHitu SBJSIFOTE cOOOI0 HAMarHideHi cTajabHI OPYCKH HPSMOINIHIHHOI ()OPMH 3 TBOXKONIPHUM | €IEKTPOMArHiTHOI IHIYKII{
(dapOyBaHHIM. 2. ociiKeHHs IBUIIA
CyTnpOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii. €JICKTPOMArHITHOI 1HAYKIII.
7.5 | IlinkoBomoxiOHMIT MarHiT | MarHiT siBiIsie COO00 HaMarHiueHni cTaabHNi OpycoK miaKoBonoaioHoi popmu 3 qBoxkomipauM | 1.CriocrepexeHHs sBuma | 2-15*
nmabopaTopHUI (dapOyBaHHIM. €IIEKTPOMATHITHOT 1HIYKIIi{
CymnpoBOIKYETHCSI HACTAHOBOIO 3 EKCILTyaTallii. 2. JlocmimkenHs SIBHIIIA
€IICKTPOMATHITHOI 1HITYKIIii.
7.6 | Komrurekt i BuB4YeHHs | KOMIUIEKT MpH3HAYEHHH /151 BUKOHAHHS J1a0OpaTOpHOI poOOTH 10 BUBYEHHIO 3aJISKHOCTI cvin | 1.BusHaueHHs TemrepaTypHoro | 1
3aJISKHOCTI OIOpY METATIB | CTPYMY Y METaJIEBOMY 3pa3Ky Ta HAIiBIIPOBIAHUKY BiJl TEMIIEpaTypu OTOUYIOUOTO CepeloBUINA. | Koe(illieHTa Oropy MeTamy.
BiJl TEMIIEpaTypH KoMrutekT MiCTHTH APOTSHY KOTYIIKY Ha INIACTMACOBOMY KapKaci, BMILIIEHY Y IIPO30pY €MHICTb. | 2.JI0CHiIKeHHsI  3aJleKHOCTI  OHopy
Mae MOXXJIMBICTh BUKOPHUCTAHHS TEPMOMETPA. HAaIiBIIPOBIIHYKIB BiJl TeMIIEpaTypH.
Yacruna V. OnTuka T2 aToMHa (izuka
8 Baok 1. JlemoHcTpaniiiHe 0012 IHAHHSA
8.1 | Habip «I"eomerpuuna | HaOip npu3HaueHuii 1y1s 1eMOHCTpanii ImiJ] Yyac BUBYEHHS T€OMETPUYHOI ONTHKH. 1. IlpsiMoniHiiiHe MOMMPEHHS CBITIA 1
OITHKA» Jlo cximany HaOOpy BXOAATH: JIIH3M, TIPO30PI MOAENI ONTHYHHMX OO’ €KTIB, JA3€pKajo, eKkpaH, | 2. BinObuBaHHs cBiTia
Ipo3opa KIOBETa, OCBITIIOBadY, CBITIOQUIBTPH, MOAENb 3eMii Ta Micslyl, MOHTaXHI | 3. 300pa’keHHs B INIOCKOMY A3epKali
npucrocyBanHs. EnemenTr Habopy MaroTh KpiIuIeHHS JJIsl MAarHITHOI JOIIKH. 4. 3ajoMiIeHHS CBiTIIA
CymnpoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii. 5. Xizg mpoMeHiB y JiH3ax
6. YTBOpEHHS 300pakeHb 32
JIOIIOMOT' 010 JIiH3U
8.2 | Mognens oka Mopenb npu3HadeHa Uit JEMOHCTPYBAaHHs OYZOBH OKa SIK ONITHYHOI CHCTEMH. 1.BynoBa Ta jist ONTUYHMX ITPUIIALIIB 1
Mopens siBisie coboro po30ipHy modapOoBaHy KOIIiI0 OKa JIFOAUHH, 30ibmeny B 5 — 10 pas. (poroamapara, nmpoekuiifHOro anapara
CynpoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii. Tomo). Moznens oxa.
8.3 | Ilpu3ma mpsmoro 30py [Mpunan npu3HadeHo Uil AEMOHCTpaLii SBUINA JUCHEPCii Ta CIIOCTEPEXKEHHs CIIEKTPiB CBITHUX | 1.BunpoMiHioBaHHS i MOTJTMHAHHS 1
00’exTiB. [Ipr3mMa Ma€ mIacTMacoBHii KOPITYC 3 ONTUYHUMH €JIeMEHTaMH. €JIEKTPOMArHiTHUX XBUJIb.
CynpoBOIKYETHCSI HACTAHOBOIO 0 €KCILTyaTallii. 2.JleMOHCTpanisi HENEpepBHOTO Ta
JHIMYaTUX CIIEKTPiB
BHUIIPOMiHIOBaHHSI.
3. CnekTpockon.
8.4 | Habip i | Habip nmpusnauennii 1uist NpoBeieHHS IEMOHCTPALIIMHIX TOCTIIiB 3 XBUIILOBOI ONTHKH. 1. lemoHcTparis siBuma iHTepdepentii

JIEMOHCTPYBaHHS 3 (i3UKH
«XBHILOBA OIITUKAY

Jlo ckiany HaOOpY BXOZATH:
HaITiBIIPOBITHUKOBHH J1a3ep 3 OJIOKOM >KUBIICHHS;
npu3Ma i3 ckiia «PiiHTY;

30ipka «Kinpie HeroToHay;

6inpruzma Dpeners;

cBiTIIA.

2.JleMoHCTpanis sBUIIA AUPPAKIIT
cBiTIIA.

3.JleMOHCTpAaIIis SBUIIA TOISPU3ALTIT
cBiTIIA.




00’€KTH IS CIIOCTEPEXEHHs qU(paKIii;
TUpaKIiiHi TPaTKH;

TOJISIPOi 1N;

JI3EpKAIo;

CBITIIO(INBTD;

JIIH3H,

JIeTai s 3aKPIIUICHHS ONTHIHUX €JICMEHTIB.
CynpOoBOIKYETHCS HACTAHOBOIO 3 EKCILTyaTallii.

4.JleMoHCTpawis AucIiepcii cBiTia B
IPO30PUX CEPENOBUILAX.

8.5 | Hosumerp Jlozumerp npu3HaueHUH U1t KOHTPOITIO pajianiiHol 0OCTaHOBKH i BUKOHAHHS AeMoHcTpaniiiaux | 1.Ilpunmmmn aii nmigmpHUKA | 1
Ta J1]a0OpaTOPHUX POOIT MPU BUBYEHHI MUTaHb ATOMHOI 1 A7epHOI (i3HKH. 1OHI3aIIfHUX YaCTHHOK.
OCHOBHI TEXHIYHI XapaKTEPUCTUKH JO3UMETpa! 2. No3umerpu
Jliaras3oH MOTY)KHOCTI €KCITO3UIIIIHOI 103 Y- 1 B-BUnpoMiHioBaHHs, MKP/T — He Byxuni, Hix 0,0
—-999;
eHeprid Y- 1 f-BunpomiHOBaHHS He MeHIIe, Hixk 0,1 — 1,25 MeB.
CynpoBOIKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
9 Baok 2. O0n1agnanns st 1a00paTOpHUX PodiT
9.1 | Habip naboparopruii | Habip mpu3navennii st BUKOHaHHS J1abopaTopHUX poOIT mif yac BUBYEHHS reomerpuuHoi Ta | 1.JlocmimkeHHs BinOuBaHHA cBiTna3a | 2-15%
«OmrTrkay (3 SIUKOM JUIS | XBHIJIBOBOI ONTHKH. JIOIIOMOT OO TUTOCKOT'O J3epKaia.
30epiraHHs) o cxnamy Habopy BXOIATH: 2. JlocimKkeHHs 3aJIOMJICHHSI CBiTIA.
SIIUK JUTsT 30epiraHHs, 3.BusHaucHHS (POKYCHOI BificTaHi Ta
HaIpaBIISIOUni penTep, OIITHUYHOI CHJIN TOHKOI JIH3H.
JH3H, 4.CrioctepexeHHs iHTepepeHtii
nmiadparmuy, CBiTJA.
MOJISIPOi Iy, 5.CnocrepexeHHs audpaxiiii ciTia.
nmudpakiiiHa rpaTka, 6.BusHaueHHs 1OBXUHU CBITIOBOI
TIPO30pi MOAENI ONITHYHHX 00’ €KTIB, XBHJI.
JI3€pKa’o, 7.BuBYCHHS SBUINA TOIAPHU3AIIT
eKpaH, CBITIIA.
JOKEpEJIo CBITIa, 8.Crnocrepe)xeHHsI HETIepepBHOTO 1
MOHTaXKHI NIPUCTOCYBAHHSI. JIHIHYATOrO CHEKTPiB PEYOBUHHU.
9.2 | Kommiekr ¢dororpadiit | Kommexr ¢pororpadiii TpekiB npru3HaYeHUH 1711 03HAWMOMIICHHS 3 JEIKUMHU MeToiaMy BuBUYeHHS | 1. JlocmiukeHHS TpekiB 3apspkeHnx | 2-15*
TpEKiB 3apsUKEHUX | TPEeKIiB 3aps/PKeHMX YacTHHOK, IX MacH eHeprii 3a paaiycaMM KpHBHU3HH TpPEKiB (32 YMOBH | YaCTHHOK 3a (hoTorpadismu.
YaCTUHOK BiJOMOr0O MAarHiTHOTO IIOJIS); aHalli3y TPEeKiB 3apsUDKEHWX YacTHHOK y MAarHiTHOMY IIOJIi;
ineHTHdiKamii 1OCHiIKYyBaHOI YaCTMHKM METOAOM IOPIBHSIHHS ii TpeKy 3 TPEKOM IpPOTOHA B
kamepi Binbcona, BmimieHo B MarHiTHe mnone. Dortorpadii BHKOPHUCTOBYIOTHCS IIiJ 4ac
BHUKOHaHHS JlabopaTtopHoi poboTH «BuBUEHHS TpeKiB 3aps/KEHHX YacTHHOK 3a TOTOBHMH
¢ororpadismm»
9.3 | lpwnax ang 3amamoBanns | [lpunmax  juis  3amaiioBaHHS — CHEKTPAIBHMX —TpyOOK  mNpu3HaueHWd s BisyansHoro | l.CriocrepexxeHHs HENepepBHOrO i
CHEKTPaJIbHUX TPYOOK CHIOCTEPE)KEHHS JIHIMYAaTHUX CIIEKTPiB, a TaKOXX  JUIi TPOBENCHHS poOOTH (Hi3WYHOro | JiHIHYATOro CHEKTPiB PEYOBUHHU.
BHMIipPIOBAaHHS JIOBXKHH XBWJIb BUITPOMiHIOBAHHS T'a3iB. 2.Bu3HaueHHs JIOBKMHHM  CBITJIOBOL
1. Hanpyra sxuBienns~ 220 B 50 I'p (a6o 42 B 50 I'my) XBHIIL.
2. Poboui raszu: BojeHs, renii, HeoH (abo iHm)
10 Yactuna VI. Actponomist baok 1. [lemoncTpauiiine o01ajiHaHHS
10.1 | Temypi#t Tenypiii siBise cob0I0 pyxoMy MOJENb, IO AeMoHCTpye pyx 3emii HaBkono Conns Ta pyx | 1.Temypii




Micsrst HaBKOJIO 3eMTi.
Temypiit Mmae mincBiTky mMoneni CoHIpt Ta onudpoBaHuil J1iMO po3MilIeHHsT 3eMli 32 MiCSAISIMA
poky. Bci Hanmcn MatoTh OyTH BUKOHAHI YKpaiHCHKOIO MOBOIO.

10.2 | Moxnens "Constuna | Mogenp nemoHcTpye 0ynoBy COHSIUHOI cHCTEMH 1 Jae ysiBieHHs po po3Mip CoHns, yeix mianer | 1. Mozens "Consyna cucrema”
cucrema" COHSIYHOI CHUCTEMU 1 MPUOIN3HY BiJICTAaHb KOXKHOI TuTaHeTH Bix COHII - BiAIOBIAHO iX MicIie B
CoHsruHill cucremi.
10.3 | OnTuunuii teneckon | Temeckonm Mae ontuyHy TpyOy cucremu Hproroma Ha MonTyBaHHI JloOcona. Ameptypa | 1.OnTuynnii tenmeckomn.
cucremu J{o6cona teneckorna 200 MM, cBiTiocuia 6. 2.BuBUYeHHS BUAMMOTO 30PSTHOTO Heba.
Teneckon KOMIUIEKTYETHCS 2 OKYIISIPaMHU.
10.4 | Pyxoma kapta 3opsiHOrO | Pyxoma kapTa siBisie co0oro mpucTpiit 1uist opienranii Ha HeOi y [TiBHIUHIN miBKyIIi. 1. Pobora 3 pyxoMoOl0 KapToo
Heba [Mpu3nauena ayst BUKOHAHHS POOIT y IPAaKTHYHIN acTpOHOMII. 30pSHOrO HeOa. Busnauenns
TIOJIO’KEHHS CBITHII Ha HeOecHiil cdepi
3a JOTIOMOTH KapTH 30psSIHOTO Heba .
2. ExBaropiajbHi cHUcTeMH HEOECHHX
koopauHaT. Kapra 30psitHOro Heba.
3.BuBueHHs (criocTepeskeHHs1)
BHAMMOTO 30psSHOTO Heba
Yactuna VIIL. JlonaTkoBe o01aiHAHHS
10 Baok 1. O0aiHaHHS 3arajJibHOr0 NPU3HAYEHHS
10.3 | Hudposuit Mmixpockomn [pamroe y pexwmi BeO-KaMepH, MIKPOCKOIA 3 MOXJIMBICTIO BHUMIPIOBATH JiHIWHI BEIHYUHU.

MIiKpOCKOIT TIpaIfoe 3a MPUHIUIIOM ITUPPOBOI KaMepH - 30iIbIIye 00'€KT, pOOUTH 3HIMKHA U
repesiae Ha KOMIT'IOTep, JI€ 3a JOIOMOT'OI0 CIIeIiali30BaHOr0 IIPOrpaMHOro 3a0e31edeHHsT MOXHa
MIPOBOJINTH JIOCII/DKEHHS B PEKMMI peaJIbHOTrO Yacy Ta apXiByBaTH OTPHUMaHi pe3ysbTaTy.
udposuii Mikpockorr NOBUHEH 3a0e3neuyBaTy Taki MPUHOMHU 1 METOH poOOTH:

301IBIIYBaTH JOCIIKYBaHi 00'€KTH, pO3MIllleHI Ha MpeAMETHOMY cTOIHKY, B 10, 60 i 200 pasis;
BHKOPHCTOBYBATH B SIKOCTI JIOCHI/PKYBaHHX SIK IPO30pi, TakK i HEMpo30pi 00'eKTH, K (ikcoBaHi,
Tak i HeiKcoBaHi;

JIOCITI/PKYBAaTH TIOBEPXHI JOCHTh BEJIMKHX OO0'€KTIB, IO HE MOMIINAIOTHCS Oe3rmocepesHbo Ha
MIPEAIMETHUH CTOIHK;

¢dororpadyBat, a TakoX IPOBOJUTH BiACO3HOMKY TOr0, IO BiTOYBA€THCS, HATHCKAIOUH
BiJINIOBiTHY KHOIIKY BCEpEINHI iHTepdeicy mporpamu;

¢ikcyBaTn criocTepexyBaHe, He TypOyrOuMCh NMpo Horo 30epekeHHs - (ainm 30epiraroThes
aBTOMATHYHO;

3aJaBaTy IapaMeTpy 3HOMKH, 3MIHIOIOYM 4acTOTy KaJpiB - BiJ 4-X KajpiB B ceKyHAy a0 1 Ha
TONIUHY;

BUKOHYBAaTH HaWmpocTimi 3MiHM B OTpuMaHuX (ororpadisix, HE BHXOIIYM 3 TPOrPaMu
MIKPOCKOIA: HAHOCUTH TTiIMCH 1 TOKa)KYHMKH, KOIIIIOBATH YaCTHHH 300pa)KeHHS 1 TaK Jajii;
eKCIIOPTYBATH PE3yNbTAaTH JUIl BUKOPUCTAHHS B IHIIHNX IPOrpaMax:

rpadiuni daitnu - y popmaTax *. jpg abo *. bmp, a Bigeo daiinu - B popmarti *. Avi;
30uMpaTi 3 OTpPUMaHUX pe3yibTaTiB (OTO 1 BiACO3HOMKHM JIEMOHCTpAIiiHi
«miaiTbMmy;

PO3IPYKOBYBaTH OTpUMaHi rpadivfi Gaiian B pi3sHUX pexuMax;

JIEMOHCTPYBATH JIOCIIKyBaHi 00'€KTH 1 BCl BUKOHaHI 3 HUMH [Iii HA MOHITOpi IEPCOHAIBEHOTO
KOMITIOTepa Ta/ab0 Ha NPOEKIIMHOMY eKpaHi, SKIIO X0 KOMI'IoTepa MiAKII0YEHO
MYJIBTHUMEIIHHAN TPOEKTOP.

no6ipku -




MIiKpOCKOIT CYyPpOBOJDKY€ETHCS HACTAHOBOIO 3 €KCIUTyaTallii.

10.4

udposwuii poroanapar

[partoe y pexxumi mudposoro ¢oroanapara Ta Bifeokamepu. J[03Boisie IPOBOJUTH ITOKAPOBY
Ta cepiiiHy Qotosiiomky. /lo3Bomnse 3ifiCHIOBATH IBUJIKICHY BiJICO3HOMKY 3 YaCTOTOIO Ka/IpiB JI0
600 x/c. Mae BOynoBanuii horocnanax.

10.5

doromraTus

3abe3medye KpilwieHHS TUGPOBOro oToanapara 3a JOIIOMOTOK CTaHIAPTHOI TBUHTOBOI Pi3bOM.
Mae perynpoBaHWA MalIaHYMK I KpIiIDICHHS. 3a0e3ledyye BCTAHOBJICHHS (oTroamapara Ha
BHCOTI HE MeHIIe | M.

10.7

MarniTHHI IepeMinTyBay 3
iAirpiBoM

[punan no3Bossie 3AificHIOBATH TEpeMINIyBaHHS PIIUH y CKISIHUX Koi0ax 3a JOIMOMOTOI0
00€epTOBOrO SIKOPSI, 110 MPUBOJUTHCS Y AiI0 ONOCEPEIKOBAHO Yepe3 PyXOMHH MAarHiT B OCHOBI
nepeMinryBaya. [lepeminryBad ITOBHHEH MaTH DEryJabOBaHy MIBHIKICTE OOEpPTAaHHS SKOpS Ta
ITiAirpiB moBepxHi o Temnepatypu He Bunie 120 C.




Indopmanin

JonaTtok 2

10 Hakazy MIiHICTepCTBa OCBITH 1 HayKH
VYkpainu

Big 15 .10. 2015 Ne 1088

o0J1acTi

PO 3aKYIIBJII0 00/IaJHAHHA
(ua Bukonanus nocranosu Ka6inery Minictpis Ykpainu Bix 05.10.2015 Ne 1033-p)

Ne HasBa HasBa KiabkicTsb, ina, Bupodnuk
3/l | 3araJiIbHOOCBITHBHOI'O | 00J1aJHAHHSA O/1. I'PH. (mocTavyajJIbHUK)
HABYaJILHOI'O
3aKjaaay
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