MIHICTEPCTBO OCBITH 1 HAYKH YKPAIHH

| HAKA3
B o, v 1044

TIpo 3aTBEp/XKEHHA METOIUYHUX PeKOMeH 1AL
wono 3abe3neyenns kabinetis Gizuku
3AraJIbHOOCBITHIX HABYANBHUX 3aKIA/IB
3ac06aMy HaBUAHIIS Ta OONMaTHAHHIM

Ha suxoHanua nianyHxry 1 nyHkty 4 noctaHoBn Kabinery MiHicTpis
Vxpainu Big 5 xostHs 2015 poxy Ne 1033-p «Ilpo nepeposnozin AesAkHX BHAATKIB
nepxaBHOrO  OMOMKeTy, mnependadeHux — MiHiCTEpCTBY  OCBITH 1 HAayKH
(zaranpHOAepkaRHI BHTpaTH) Ha 2015 pik, Ta Tepepos3nofin obcsary OCRITHROT 1
MeJINIHOI cyOBeHIIIH 3 JeprkaBHOro Or0keTy MicleBUM OromketaMm y 2015 poui» ta
3 METOK PAlilOHAIBHOTO BHKOPHCTAHHA KOIITIB JIEPXKABHOTC OIOKETY

HAKA3VIO:

1. 3aTBepAuTH METORMYHI peKOMeHAalil [moao 3abe3neueHHs KabiHerin
(GI3MKM  3aralbHOOCBITHIX  HABY&JIbHHX 3aK1agiB  3aco0aMu  HaBUYaHHA Ta
00NIaJHAHHAM, 1[0 JTOAAFOThCA.

_ 2. IactutyTy Mogepkisauii amicty ocsitm (H.B. Bsarkina) no 1 rpyana 2015

poKy BHecTH 3minu Ao basoBoro nepemiky 3aco0iB HaB4aHHA Ta oOONaIHAHHA
HAaBYa/IbHOTO 1 3araJlbHOrC NPHU3HAYEHHA, 3aTBEpIKEHOro Hakasom MiHiCTepeTBa
OCBITH | Haykl Ykpainu Big 03.02. 2005 p. Ne 79,

3. VYnpasniHHAM (QenapraMeHTaM) OCBITH 1 Hayke OOJacHHX AepiKaBHUX
aaMmiHicTpauift o 30 rpyass 2015 poky nogaty 3BIT MO0 3AIHCHEHUX 3aKyHBEIb 3a
(GopMOI0, TIODAHOI B JOAATKY 2.

4. KoHTpounb 3a BUKOHAHHAM [[bOTO HaKa3y 3aIHILIAI0 33 COGO0.

[
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Honaroxk 1

n0 Hakazy MiHicTepcTBa OCBITHM 1 HayKu
Ykpainu

Bix 15.10.2015 Ne 1088

MeronuuHi pekomMeHaaIii
010 3a0e31eueHHs KaOiHeTiB (DI3UKHU 3arajJlbHOOCBITHIX HaBYaJIbHUX 3aKJIaiB
3aco0amMu HaBYaHHS Ta 00JIaJHAHHSM HABYAIHHOTO, CIIEIIaJIbHOTO Ta 3araJIbHOTO
IPU3HAYCHHS

Harenep BUHUKJIA norpeba y  HOBOMy  ¢opMari Ta  OCy4YacCHEHHIl
IIPOCTOPOBO-MATEPIANIBHOI CKJIAJIOBOI MIKIJIbHUX HaBYAJIbHUX KaOIHETIB, 1, MEpII 3a BCE, — L
KaO1HETH MPUPOJHUYO-MATEMATUUYHOTO UK, 1 (PI3UKHK 30Kpema.

Kabiner — e HaBYalbHUI MiAPO3ALT CEPEAHBOrO 3arajibHOOCBITHROTO HABYAJIBHOIO
3aKjajy, OCHAIEHWH HAOYHMMHU IOCIOHMKaMH, HaBYaJbHUM OOJIaJHAaHHSIM, MEOJISIMU 1
OPUCTPOSIMH, 110 CTOCYIOTHCS KOHKPETHOTO HABYAJIBHOIO MpeaMera. Y HbOMY IPOBOASTHCS
YPOKH, TYPTKOBI, II03aKjacHi 1 ¢akylIbTaTUBHI 3aHATTSA, BUXOBHA poOOTa 3 YYHSIMHU,
1JIBUIIICHHS HAYKOBOI, ITeJaroriyHo1, ICUXOJIOTIYHO1 Ta METOAMYHOI KBaJi(pikallii BUMTEIIB.

HapuanbHo-mi3HaBaipbHa poOOTa 3  TpeaMera 3IIACHIOEThCS 32  JIOMIOMOTORO
KOMITJIEKCHOTO BHKOPUCTAHHS TEXHIYHUX 3acO0IB HABYAHHS, MPOBEACHHS MPaKTUYHUX Ta
nabopatopHuxX poOIT, opraHizaiii poOOTH 3 MiAPYYHHUKAMH, JOKYMEHTAMH, TOBITHUKAMH,
TUIAKTUYHUM MarepiaioMm. Bes poOoTa kabiHEeTy MpOBOIUTHCS B TICHOMY 3B'S3KY 3 1HIIMMH
HAaBYAIBPHUMH KaOiHETaMHU 1 CTIpUs€E peasizaiii HayKOBO-METOIUYHOI MPOoOIeMHU HaBYaILHOTO
3aKknamy. 3MICT poOOTH KaOIHETy BU3HAYAETHCS HABYAJIBHUMHU IPOrPAMAMHM, MIIAPYYHUKAMH,
nporpamMamMu GakyJIbTaTHBHUX 3aHATH Ta TUTAHAMH T03aKJIaCHOI poOOTH.

HasiBHicTh 700pe 00J1aJHAHOTO HABYAJIBHOTO KaOlHETY CIpuse 3a0e3MeYeHHI0 BUCOKOTO
PIBHSI BUKJIJaHHS HABYAJIbHOI AUCIUIUIIHY, MIJBUILEHHIO €(PEKTUBHOCTI Mpalll, MBULIIEHHIO
PIBHSI HABYAJIbHUX JIOCATHEHD 1 MPUILETJICHHIO IHTEPECIB YUHIB 10 HABYAJIBHOTO MPEAMETA.

[IpaBwiibHa opranizailiss poOOTH KabiHETy a0momara€ KOMILJIEKCHOMY BHKOPHUCTAHHIO
BU/IIB HABYAJILHOTO OO0JIaHAHHS, 30KpEMa Cy4acHOTO €JIEKTPOHHOIO, 110 PO3KPHUBAE BEIHUKI
MOKJIMBOCTI: MOXKJIMBICTh OpraHizamii Impaii BYHTEIIB 1 Y4YHIB Ha HAyKOBId OCHOBI
(3miificHEHHs HAyKOBO1 OpraHi3allii mpaili); sKiCHE Ta palloHaJIbHE BHUKOPUCTAHHS CYyYaCHUX
CJIEKTPOHHUX TENaroriyHuX 3aco0iB  HaBYaHHS pa3oM 13 TPAAMIIIHHOI HAOYHICTIO;
aKTWBI3allig Mi3HABAJIBLHOI JiSTILHOCTI y4YHIB (Y 3aCBOEHHI HABYAJIBHOTO Matepiainy Oepe
y4acTh OUTBIIIE aHATI3aTOPIB — CIIYXOBHX, 30POBHX TOIIO), [0 MMO3UTUBHO BILTUBAE HE TUTHKU
Ha PO3yM YyYHIB, a W Ha iX €MoIlii; CTBOPEHHs IMIMPOKUX MOXIJIMBOCTEH I CaMOCTIHHOI
poOOTH Y4HIB; NIABUIIEHHS IHTEPECY YUYHIB J0 Marepiaiy, IO CIpPUsE IKICHOMY 3aCBOEHHIO
OCHOBHUX 3HaHb, HABYa€ 3aCTOCOBYBaTH iX Ha MPaKTUI, (opMye BMIHHA pPOOUTH
apryMEHTOBaHI BHWICHOBKH, PO3BHBA€ HAYKOBE MUCJICHHS; 3a0€3MEUCHHS MIKIPEIMETHUX
3B'A3KIB.

3 METOW palioHaJIbHOTO BUKOPHUCTAHHS JIEP)KaBHUX KOINTIB Ta BUKOHAHHS
posnopsikenHs Kabinety MinictpiB Ykpainu Ne 1033-p «IIpo mepeposnoain JaesKux
BUJIATKIB  JICP’)KaBHOTO  Oro/keTy, mnependadeHuXx  MIHICTEpCTBY OCBITM 1  HayKu
(3aranpHO/EpKaBHI BUTpaTv) Ha 2015 pik, Ta mepepo3noaiy 00csATy OCBITHBOI 1 MEAUYHOI
CyOBeHIII 3 JIepKaBHOTO OIOpKETy MiciieBUM Oropkeram y 2015 poiri» IpornoHyeMo mepesik
HaliHeOOX1THIIIOro o6aagHaHHg KabiHeTy (Di3UKH, SKUH BKIIIOYAE, OKPIM caMOro o0JIaIHaHHS,



TUTIOBE  1H(QOPMAIIHHO-KOMYHIKaTUBHE YCTaTKyBaHHS Cy4yacHOI HaBUYaJbHOI ayauTOpii
(mepcoHaIbH1 KOMIT IOT€PH, IPOEKTOP, TOIIKA, IPUCTPIH i OE3pOTOBOI KOMYHIKAITii).
J1o 11bOTO TIEPEeNTiKy BKJIFOUEHO:

° TEXHIYHE 3aBJaHHS,
° BHUMOTH JI0 CaMOTr0 00JIaJHAHHS,
° KOHKPETHI BKa31BKH THWITy iSUIBHOCTI, /1€ BHKOPUCTOBYETHCS I1€ OOIagHAHHS

(memoHcTpartis, 1adboparopra pod0Ta) 3TiTHO 3 HABYAITHHOIO MPOTPAMOIO.

BpaxoByioun HOBITHI TEXHOJIOTii BUKIQJaHHA TMPEAMETIB MPUPOAHUYOTO IHKIY 3
AKTUBHMM BUKOPHUCTAHHIM MEPEXHHUX pecypciB, KaOIHETH OOOB’S3KOBO KOMIUIEKTYIOTHCS
1H(OpMaLIITHO-KOMYHIKaTUBHUM YCTATKYBaHHSIM, IO MPALIOE€ y JIOKAJIbHIM Ta M1oOanbHIN
Mepexi Ta U(OPOBUMH BUMIPIOBAILHUMHU KOMIUIEKCAMHU, 110 BIJIMOBiAA€ Cy4aCHUM CBITOBUM
CTaHJlapTaM KOMIUJIEKTaIlii HaBYaJIbHUX KaOIHETIB.

[udpoBi BUMIprOBaJIbHI KOMIUIEKCH, BKJIIOUEHI 10 CKJIaay IMepesiky, 3abe3neyaTh
MJBUIIEHHS SKOCTI SK MPOIECY BUKIIAIaHHS, TaK 1 BAKOHAHHS MPAKTUYHUX POOIT HE JIMIIE 3
b13UKK Ta acTpoHOMIi, ajie 1 3 YCIX IHIIMX HPUPOJHUYUX Tajdy3el, IO MIATBEPIKEHO
€BPOINEUCHKUMU JIOCIIIPKEHHSIMHU.

Jlist po6oTH 3 HOBUMH 3aco0aMu HaBYaHHS 7O TMEPEJiKy BKJIIOUYEHO OOOB’SI3KOBE
METOJUYHE 3a0e3MeUeHHs, a TAKOoXK Tepen0dauyeHo MOBHE HABYAHHS BUMTENIB Ta BUKJIAA4iB
KOPUCTYBaHHIO CyYaCHMMH HaBYaJIbHUMHU 3aco0amu  (IIUGPOBUMHU  BUMIPIOBAITHBHUMHU
KOMILUTEKCaMH), BUXOISYU 3 JIOCBiAYy, HamparboBaHoro B HarioHampHOMY meHTpi «Mana
akajeMisd HayK YKpaiHu».

[lepenik MOALIEHO HA YACTUHU Ta OJOKM BIJIMOBIJHO 10 YAHHUX HABYAJIBHUX MIPOrpam Ta
KaTeropii:

0 JAeMOHCTpaliiiHe — 1€ BCE T€, 1[0 BUKOPUCTOBYE BUUTENIb HA YPOLI AJIA MIAKPITICHHS
PO3YMIHHS BUKJIQJIEHOTO MaTepiaty;

o JalopaTtopHe — oOnaJHaHHS, [0 3a0e3Nneuye MPaKTHUYHY CKJIAJOBy HaBYaHHS Ta
PO3/1A€THCSI KOXKHOMY YYHEBI JJISI BUKOHAHHS 3aIJTAHOBAHUX JEP>KABHOIO MPOTPaMOIO0
dbpoHTaTBLHUX POOIT;

O MNPAKTHKYM — OOJaJHAaHHS, 10 BUKOPUCTOBYETHCS MPHU BUKOHAHHI POOIT (hi3MUYHOTO
npakTuKymy B ctapimux 10-11 kimacax B KiHII HABYAJIBLHOTO POKY;

0 JonarkoBe (iHTpurymw4e, 0a’kaHe) — Bce Te, IO IJABUILYE 3alliKaBICHICTh 10
BUBYCHHS (D13MKH, BUKJIMKAE TIOJUB, SKUM MOXKE KOMIUICKTYBAaTUCS KaOIHET Ha PO3Cy/
KOpHUCTYBaya.

3 METOI0 €KOHOMHOTO 1 palliOHAJIIBHOTO CKePYBAaHHS JIEP>KaBHHUX KOIITIB Ta CHPOIICHHS
MpoIeAYp 3aKyHiBIl Npua0aHHsS OOJIagHAHHS MOXE 3AIMCHIOBATUCA Y TOBHOMY CKJajl,
KOMIUIEKCHO  (4acTMHamMu) 1  po3auibHO  (OjJokamu) 3 ypaxXyBaHHSIM  HasBHOL
MaTepiaIbHO-TEXHIYHO1 0a31 KOKHOTO HABYAJIBHOTO 3aKJIafy, SIKOCTI 00JaAHaHHS Ta HaAaHHS
nepeBar BITYUU3HSIHOMY BUPOOHMKY (ITOCTA4YaJIbHUKY ).

[TeprroueproBo pekOMEHyEMO 3a0€3MeUUTH HOBUM O0JIaJHAHHSIM OIOPHI IITKOJIU, SKi B
MaliOyTHROMY OyIyTh peopraHizoBaHi y 6araronpodijbHi akaJeMivuHi Jiiiei 1 3a0e3nedeHi ycim
HAWHOBIIIUM HaBYAJIILHUM OO0JIaTHAHHSIM.

OxpiM TOrOo, mpH 3aKymiBIl OOJaAHAHHS MPOCHUMO 3BEPHYTH YyBary Ha JJI03BUIbHI
JOKYMEHTH IIOJI0 HOTO BIJAMOBIAHOCTI TEXHIYHUM perilaMeHTaM Ta CaHITapHO-TIr€HIYHHM
HOpMaM, YMHHUM B YKpaiHi.



Ba3oBuii THOBHII Mepe ik 3ac00iB HABYAHHS Ta 001aJHAHHSA KadiHeTy (i3uku Ta acTpoHOMIl

Ne JemoncTpamii Ta 1adopaTopni Kiab-kicTh
3/m HasBa o01agnanns Texniune 3aBIaHHA podoTu
(32 HAaBYAJbHOI NIPOTPAMOI0)
1. Yacruna I. O01agHaHHs 3arajibHOr0 NPU3HAYEHHS
bJaokl: MyabTumesiiine 00,J1a1HAHHS
1.1 | ITanens nemoHcTpamiiHa [Tanens mpu3HadeHa IS JEMOHCTPYBAaHHS HA YPOKaX TaOIHIb, KapT, JEMOHCTPAIIHHIX MOIETIeH
HaJ KJIACHOIO JOIIKOO Ta IHIINX HAOYHUX ITOCIOHHUKIB.
[Tanens sBIsIE COO0I0 KOMIUIGKT 3 JABOX JIaMiHOBaHMX MaHened posmipom 1200 mm %30 mm, y
KOXKHIH 13 SIKMX 3HAXOMUTHCS 3 Ma3M Ui 3aKpilUIeHHs akcecyapiB: HaOOpy MalW4oK, radkis,
MarHiTHUX TPUMadviB i KPOHIITEHHA.
AxcecyapH BCTaBIISIIOTBCS B T1a3M 1 PO3MILIYIOTHCS Ha MaHENi Y 3pYYHOMY JUISL IEMOHCTPYBaHHS
micui. [TaHenp HaBINIY€THCS Ha/l KIACHOIO JJOIKOKO.
[TaHenb CynpOBOKYETHCSI HACTAHOBOIO IIOJIO 11 CKIIaIaHHsI Ta EKCITyaTyBaHHsI.
1.2 | Kommekr: K Buntessi — 1 o.

IlepconanpHuii KOMI IOTEP
(TTIK) Bunrens,
MynsTuMeniiHIH
KOMIIJIEKC,

KOMILIEKT ayJio-
oOsaHaHHS

IopraruBHUit KOMIT'TOTEp (HOYTOYK):

[Ipouecop 3 Texnomnorismu He ripme HiX Intel Core i3; omeparnBHa mam'siTh: He TipIIe HiX
DDR3, gacrora se merm 1600 MHz, 00'eM - He MmeHII Hixk 41°0; xopcTkuit muck minimym 320 I'b
5400 RPM, me menm Hixk; PK-expan: miniMmym 15 - groiiMoBwmii expan; TexHonoris - LCD 3 LED
IiJICBITKOIO; PO3ALNBHA 3/IaTHICTh He MeHIIe 1366 x 768; 3BYKOBa nigcucTemMa: xe Mesiue
JIBOX BOYZOBaHMX TMHAMIKiB; aKTHBHA 30BHIIIHS aKyCTHYHA CHCTEMa, IIOTYKHICTh HE MEHIIIE HiXK
2,5 Bt Ha xaHan.

OmneparriifHa cuctema:

[peincranpboBana mninensiiiHa omepartiiiHa cucrema (OC) Microsoft Windows Professional
Ukrainian, 3 HOIATPUMKOI pOOOTH Y JIOKAJIbHIA OOYUCIIOBAJIbHIH Mepexi 3 JIOMEHHOIO
OpraHi3awi€ro Ta yKpaiHOMOBHUM IHTEp(EHCcOM.

AHTHBIpYC:

AHTHBIpYCHUIA 3aXUCT Ta AUCTaHLiiHe KepyBaHHs Windows Intune (abo exBiBajeHT) 3
3[aTHICTIO BUSIBICHHS Ta 3HEIIKOJDKEHHSI MEPEKEBUX 3arp03, HAsBHICTIO TPEBEHTUBHHUX
TEXHOJIOTIH, SIKi 3a0e31euyI0Th BUSBICHHS HEBIJOMHX 3arpo3, 1o 3abe3nedye HacTyIHi
(hyHKIIIOHATTBHI MOXITUBOCTI:

- MOXJIMBICTB BiJIIAJICHOTO BHJIAJICHHS JAHUX Ha MPUCTPOSX IS 3aXHCTY JaHUX OpraHizauii

- HasBHIicTh TOpTairy camoo0cTyoByBaHHS KOPHUCTYBAYIB IS PEECTPAIlil B CHCTEMI Ta KePYBaHHS
iX mpuUcTposIMHU

- MoxmnuBicTh iHTerparii 3 karagorom Active Directory

- [uBeHTapu3alis HasSBHOTO IPOrPAMHOTO Ta arapaTHOro 3a0e3neyeHHs

- PosropranHs nporpaM Ha KepoBaHi IPUCTPOT

- KepyBanHst oHoBieHHsM OrnepariiiiHoi Cucremu Ta BcraHosieHoro 113

- 3acTocyBaHHs MOJITUK Oe3neku 10 MoOUTEHUX MpucTpoiB i [IK

- 3axwucr Bij mkianusoro [13

- BryTpimmHiit o6mik minensii (Microsoft Ta iHIIMX BUPOOHHUKIB)

- 'HyuKi 3BiTH [JIg BCi€l HAsIBHOT IHPPACTPYKTYpH




MyabTuMeniiiHui KOMILIEKE 1JIs1 pOOOTH Y CKJIAai:

InTepakTuBHa gomKa — loa.

- T qomKy: iHTEpaKTUBHA JOIIKA MIPSAMOI MPOESKIIii;

- Tum moBepxHi: 61JI0TO KOIBOPY, TBEPAA, 31 CHEMiaTbHAM aHTHOJIIKOBUM IIOKPHUTTSIM, CTIHKIM 10
YIIKOJKEHb

- AcnekTHe CHIBBIIHOIICHHS CTOPIH aKTHBHOI MIOBEpXHI iHTepakTUBHOT omiku 4:3 ado 16:9
[aHanoOriYHO BCTAaHOBJICHOMY IPOEKTODY |;

- InTepakTuBHA JIOIIKA IOBUHHA MaTu He MeHIe onqHoro USB mopTty 3 Bepciero He Himkue 2.0

- EnexrpoxxuBneHss pomku 3ade3neuyerbes muHoo USB;

- [linTprmka cTanaapTHUX QyHKIIH MprHaKMHI JTiBOT Ta MPaBoi KHOMOK MU Y TOYIII TOTHKY JIO
AKTMBHOI IIOBEpPXHi;

- [HTepakTHBHA OMIKA TOBMHHA MaTH MOXJIMBICTh HACTIHHOTO KPIIUIEHHS 0e3 IpUI0aHHs
JIONATKOBUX (DIKCYIOUHX IIPHCTPOIB

- Jlo ckyary HOBHHHO BXOAWTH IPOTpaMHe 3a0e3IeUeHH AJIsl CTBOPEHHS iHTEPaKTHBHUX
CIIaliB;

- 13 moBuHHO MicTuTH cucTeMy OnLine TecTyBaHHS Y9IHIB 3 BHKOPHUCTAHHSIM ITEPCOHATBHIX
MpUCTPOiB (cMapT(OHH, TUIAHIIETH)

MyasTuMeniinuii npoexTop — loa.

- rexHonoris - LCD: 3 PSITFT a6o DLP , xonsopoBuii;

- BJIacHa (HaTWBHA) pO3/iIbHA 31aTHICTh- He MeHIIa HK XGA (1024x768 mikceniB);

- CBITJIOBH# MOTiK - He MeHIHiA 32 3000 ANSI sromeH;

- KOHTPACTHICTh - He MeHmma Hix 20000:1;

- Pecypc mammm: He menmre Hixk 10 000 roxus;

- Kopexitist BepTHKaIBHIX TparelneBUAHNX BUKPUBIECHb HE MeHIe +/-40

- TopuzonTanbHe 3mimeHHs npoekiii He meHmre 130%

- HasBricts HDMI inTepdeiicy

- IPOEKTOP BCTAHOBJIIOETHCS Ha CIEIiaIbHOMY TOPU30HTAaIbHOMY 200 BEPTHKAIBLHOMY MiJBicCi,
SIKUH KPIMHUTBCS A0 CTiHM (200 J01IKK) Oe3mocepeIHbo Ha/l BEPXHIM KPaeM iHTEpaKTUBHOT
JIOIITKH, HA BiJICTaHi, HCOOX1TIHIH JUIsl CTBOPCHHS JTiaroHalli 300paxeHHs, 0 BiAMOBiAa€e
MaKCHMAaJbHIH ¢()eKTHBHIN JiaroHali JOCTYITHOT IS MOBUTFHUX 3a/1a4 KOPUCTYBaua aKTUBHOL
MOBEPXHI IHTEPAKTUBHOI JOMIKH, aie He Oinbie 1,7 MeTpa;

- TOBXHHA 1HTEepECHOTO Kabero - He MCHIIA HiXK HeoOXiHA IS ITi IKITFOYCHHS IPUCTPOIO IO
TTOPTAaTUBHOTO KOMIT'IOTEpa BUUTENS Y MiCIli HOTO BCTAHOBJICHHS;

- MIKTIOYCHHS MYJIBTUMEIIHHOTO MMPOSKTOPa 3MIHCHIOETRCS 10 TpadidHOro ajantepa
MOPTATUBHOTO KOMIT'FOTEpa BUUTEIIS.

MoHTa:K, BCTAHOBJICHHS, BBeJICHHS B eKCIJIyaTalilo Ta MiAK/I0YeHHs MyJbTUMeAiliHOro
KOMILJIEKCY /10 eJIEKTPUYHOI Mepe:ki 31iiicHI0E MocTaYyaIbHUK.




Cucrema ynpapJiHHS OCBiTHIMH NPUCTPOSMH:

Classroom Managment Intel (abo exBiBanent): CricTemMa MigBHUINY€ 3arajbHy IPOAYKTUBHICT B
KJIaci 1 MATPUMYE CIIUTBHY poOOTY yuHiB. JlOMaTOK Hagae BINTEISIM IHCTPYMEHTH IS
BiJIIpaBIICHHS Ta OTPUMAHHS YPOKiB, aAMiHICTpYBaHHS OLIHKH, KOHTPOJIIO 1 aKTUBHICTH yUIHIB.

EnextponHi ocBiTHi pecypcu (EOP) Buurens:
[MoBHwuii komrutekT EOP ai1st kabineTy (i3uKy y BUIVIS/I €IEKTPOHHUX MiJPYYHUKIB 3TiHO 3
JlepaBHUM CTaHIAPTOM JUIsi OCHOBHOI IIIKOJIM Ta JIFOYAM CTAHIAPTOM IS CTAPIIOT IITKOJIH.

baok 2: IlepcoHasibHi KOM KOTepH

1.3

[lepcoHanpHUI KOMIT IOTEP
(TIK) yuns 3 TenedoHHOIO
TapHITYPOIO

Jns 3a0e3neyeHHss pi3HOMAHITHUX (OPM MEAIHHOI OCBITH Ta y4acTi B OCBITHIX MEPEXHHX
MpPOEKTax.

IIK yuns — 1 on.

IopraruBHUit KOMIT'TOTEp (HOYTOYK):

[Ipouecop 3 TexuonorisiMu He ripmre Hix Intel Core i3;

orepaTUBHA MaM'sTh: He ripmie Hix DDR3,

gactora He MeHi 1600 MHz, 06'eM - He menmt Hixk 41°6;

sopetkuit nuck Miimym 320 I'b 5400 RPM, He MeHII HiX;

JKK-expan: miiMym 15 - qroiiMoBuii expaH;

texnoorist - LCD 3 LED miicBiTKOIO;

PO3IiIbHA 31aTHICT He MeHIe 1366 x 768;

3BYKOBa MigCUCTEMA: He MeHIIIe IBOX BOYJIOBAHUX JIUHAMIKIB;

aKTHBHA 30BHILIHS aKyCTUYHA CUCTEMA, ITOTYXKHICTh He MeHIIe Hixk 2,5 Bt Ha kana;
OnepauiiHa cuctema:

[IpeiacranpoBana mineH3ifiHa omepaniiiHa cuctema (OC) Microsoft Windows Professional
Ukrainian, 3 MiATPUMKOIO pOOOTH Yy JIOKaJdbHIH OOYHCIIOBAIBbHIA Mepexi 3 JIOMEHHOIO
OpraHi3alli€lo Ta yKPaiHOMOBHUAM iHTEp(EHCoM.

AHTHBIpYC:

AHTHBIpyCHHI 3axHWcT Ta nOucCTaHUiiHe kepyBaHHA Windows Intune (aGo exBiBajeHT) 3
30ATHICTIO BUSIBJICHHS Ta 3HEIIKOMKEHHS MEPEXKEBUX 3arpo3, HasBHICTIO IPEBEHTHBHUX
TEXHOJIOTIH, sKi 3a0e3MeuyroTh BHUSBICHHS HEBIIOMHX 3arpo3, M0 3a0e3rnedyye HacTyIHI
(yHKIIOHATIBHI MOXKIIUBOCTI:

- MOXIIUBICTB BiIIaJICHOTO BUAAJICHHS JaHUX HA IPUCTPOSIX [UIS 3aXKUCTY JIaHUX OpraHizauii

- HasiBHicTh mOpTaimy camoo0CiTyOByBaHHSI KOPUCTYBaUiB JUIsl pEECTPALil B CHCTEMI Ta KepyBaHHS
IX IpUCTPOSIMU

- MoxnuBicTs iHTeTparii 3 karajgorom Active Directory

- [uBeHTapH3aLis HAIBHOTO IPOTPAMHOTO Ta allapaTHOTOo 3a0e3MeYeHHS

- Posropranns nporpaM Ha KepoBaHi IPUCTPOT

- KepyBanns onoBnennsm Onepartiiiaoi Cuictemu Ta BcTaHOBIeHOTO 113

- 3acTocyBaHHS MOJITHK Oe3meKu 10 MoOiTbHUX TpucTpois i [TK

- 3axwuct Bix mkimmmsoro 113

- BHyTpimmHii o6mik minensii (Microsoft Ta iHIIMX BUPOOHHUKIB)

- l'Hyuki 3BiTH [UIs1 BCi€l HAsIBHOT iHQPaCTPYKTypH

CucremMa ynpapJjiiHHA OCBITHIMH NPUCTPOSIMU::

2-15%




Classroom Managment Intel (abo exBiBasienT): Cucrema miJBHIIY€E 3arajabHy MPOIYKTHBHICTD B
KJaci 1 MATpUMYE CHOUTBHY poOOTy Yy4HiB. JlomaTok Hamae BYUTEISIM IHCTPYMEHTH IS
BiJIIIpaBIICHHS Ta OTPUMaHHs YPOKIB, aIMiHICTPYBaHHS OILIHKA, KOHTPOJIO T4 aKTHBHOCTI YYHIB.
EnextponHi ocBitHi pecypcu (EOP) yuns:

[oamii xomrutektr EOP mns kabiHeTy (i3MKH y BHIVIAAI €IEKTPOHHUX MIIPYYIHUKIB 3TiTHO 3
JepyKaBHUMH CTaHIapTaMH.

1.4 | Wi-fi poytep s 3abe3neueHHs GyHKITIOHYBaHHS O€3MPOBIIHOT MEpEXKi Ki1acy.
Poytep moBuHeH 3abesneuyBatu Oe3mepebiitHy pobory mo 30 omHodacHo miakmroueHux [IK.
Martu MOKIMBICTh TPaHCISIIIT Bigeo Ha 30 MPHUCTPOIB OJHOIACHO.
baoxk 3. Iludposi BUMipIoBaJbHi KOMII’IOTEPHI KOMILIEKCH
Hudposuit IIpuzHauenuit TSt MIPOBEICHHS JeMOHCTpalliii  Ta  jgaboparopHux  pobiT 3
1.5 BHUMIPIOBAJIbHUIA MPUPOAHNYIO-MATEMATHYHHUX TUCIMILTIH.

KOMIT FOTEPHUH  KOMIIJIEKC
st xabiHety  (isukm
(Y4nTenbCchKuil KOMILIEKT)

Komm’torepuuii  BuMiptoBanbHHIA Onok migkmodarbess 10 USB mopra komm’iotepa i Mae
6e3apoToBuii crroci0 mix’egHaHHs. KOMITIEKC CynpOBOKYETHCS KEPIBHHIITBOM 3 €KCILTyararfii,
METOAMYHUM IOCIOHUKOM Ta IPOrPaMHUM 3a0€3M1ECUeHHSIM.
XapakTepuCTHKH TPOTrpaMHOro 3abe3nedyeHHs HU(POBOro BHUMIPIOBAIBLHOTO KOMIT'IOTEPHOTO
KOMITJIEKCY:
- MoxuBicTh 300py JaHUX B PEXKHIMI PEaTLHOTO Yacy
- MoxuBicTh 300py JaHUX OJHOYACHO 3 ACKITBKOX JaTYHKIB
- Kimpka pexwumiB BimoOpaxeHHS maHUX: Tpadiku, Tabmumi, miarpamMu i nudpoBUit
BUIIISLT
- Hacrpoiika Bcix JaT4mKiB B OTHOMY BiKHI
- MOoXJIMBICT AMHAMIYHOTO HANAINTYBaHHS MEPErIsAy JaHHX 32 PaXyHOK IIaBaIOUUX
BIKOH
- MoOXJIMBICTh aBTOMaTH4HOTO NEPETBOPEHHS Oy/b-SIKOTO BiJIeO B TOTOBI JI0 aHAJI3y JaHi
3a paXyHOK BOY/IOBaHOTO aHai3aTopa pyxy
- Excrnopr nanux B Excens Ta iHII nporpamu
- HasBHicTp Bepciii mporpamuoro 3abe3neuenns aust Windows OS, Linux OS, Mac OS,
Android
- ImTepoeiic mporpamHoro 3abe3neueHAS MOBHHEH OyTH OaraToMOBHHM (YKpaiHChKa Ta
aHTIilChKa iHTepdeticn 000B'I3KOB1)
Komnuieke MicTHTB:
1. Ananoroso-nudpoBuii mepeTBoproBad — 1 of1.
AHanoroBo-uuQpoBuii epeTBOprOBaY MOBUHEH MaTH MOMJIUBICTS:
- TlpamoBaru mig ynpasninasm OC Windows, Linux OS, Mac OS, Android 3a gonomororo
MPOrpaMHOTO 3a0e3meyeHHs!.
- Maru 6e3apotoe migknrodeHHs 10 [TK
- Maru BOy/IOBaHi €JIEMEHT KHUBJICHHS
2. latyuk Hampyru — 2 of.
Hiamazon: =25V
TounicTs: + 2%
Bxiganit omip: 1 MOm
MaxkcumManbHa BXinHa Hanpyra: 150 B
Kanibpysansst: [atunk HapyTru He BUMarae KaniOpyBaHHS
3. Jlarunk ctpymMy - 2 Of.




Hiamazon: = 2,5 A

Bxigauit ctpym: 3MiHHUH a00 MOCTIHHUHA CTpyM

Tounicte: + 3% y BchoMy niama3oHi

KinpkicTs BUMipIOBaHb 3a 3aMOBUyBaHHIM: 10 BUOIpOK B CEKYHIY
Bxiganit omip: 0.1 Q

MaxkcuMmanpHAN BXiTHHH CTpyM: SA

KaniOpyBauus: Jlarauk cTpyMy He BUMarae KaniOpyBaHHs

4. Naruuk 3apsny -1 ox.

Hianazon: + 0,25 mxKi; = 0,025 mMxKn - nepeMukaHHs jiana3oHiB 3[iHCHIOETBCS BPYYHY B
MpoTrpaMHOMY 3a0e3IeueHHI

Hossin (12 6it): 0,12 5Kn mst = 0,25 MxKon

12.2 nKn £ 0,025 mxKn

Bxigna emuicts: 0,1 Mk

Bximanit omip 1 012 Q

3axwuct Big nepeHanpyru: + 60 B moctiitHOTO CTpyMy
Kani6pysanns: Jarunk Enekrpocrarnaanii 3aps He BUMarae KajaiOpyBaHHS
5. JlaTauk TemreparypH -2 of.

Jiamazon: Big - 40 ° C no 140 ° C

TounicTe: + 2% y BCcbOMy Jiana3oHi

Yac Biaryky: 20 cexynn B piauni; Big 40 1o 60 cekyH B MOBITPI
YyuBuii enemeHT: Po3ramoBannii ycepeauHi HAKOHEUHUKA JaTanuKa
Kanibpysanss: Jlaruuk TeMneparypy He BUMarae KajaiopyBaHHS
6. larunk Temneparypu (tepmonapa) -1 o.

MHiamazon: Bix 0 ° C mo 1200 ° C

32°Fn02192°F

273.15 K no 1473.15 K

Tounicte: + 2% y BCchOMy Iiama3oHi

Kanibpysansst: Jarunk Temmeparypu He BUMarae KaniOpyBaHHS
7. Jatumk tcky - 1 om.

Hiamaszon: Big 20 go 400 xI1a

0,2 no 3,9 atm

200 mo 4000 mbap

Tounicte: + 3% y BCchOMy Jiana3oHi

Yac Biaryky: 1 mc

Po6oua remmneparypa: Big 0 ° C 1o 85 ° C

Kani6pysanns: JlaTauk THCKY He BUMarae KajaiOpyBaHHS

8. MikpodouHwmii aT4nK -1 of.

Yacrorauii manasoH: 35 ' o 10 000 I'

JHiamazon: +2,5V

MaxkcumanpHaa gactoTa quckperusaii: 20000 BHOipok B ceKyHILy
9. JlaTynk OCBITICHOCTI - 1 of1.

Hianazon: Big 0 1o 600 1x; 0 mo 6000 nk; 0150 knx

Tounicte: + 4% y BCchOMy iana3zoHi

CnexrpanbHuil qiana3zoH: Buaume cBiTio

10. Jaryuk mMaraitHoro oyt -1 ox.

Jiamazon: + 10 mTn




TounicTs + 6% y BChOMY Iiana3oHi

Kanibpysansst: [JaT4rk MoCTaBISETHCS MOBHICTIO BiKaIiOpOBaHUH.

11. Matuuk pyxy (Bixcrasi) -1 ox.

Hianazon: 0,2 M- 10 M

TounicTe: 2% y BcbOMY Aiamna3oHi

Oco6mmBOCTI: 3BITH MPO MOJOKEHHS, IBHIKOCTI 1 MPUCKOPEHHI

Kaniopysanns: Jlarunk Bigcranp He BUMarae kaniOpyBaHHs

12. ®otoBopoTa -2 ox.

Jaruuk BUMIpIOE yac, HEOOXiJHUH 00'€KTy JUIS IPOXOKEHHS IiJ apKoto nardyuka. JlaTunk mae
niama3oH BuxinHoro curaany Big 0 B mo 5 B. Yac HapocrtanHs i cany Jerekropa y narymnka 180
He. [loxuOka Bin mapanakca Juis 00'ekTa, IO MPOXOAUTH B 1 €M BijJ AeTeKTOpa, 31 MIBUAKICTIO
mennre 10 M/ ¢, pi3HUL MK ICTHHHOIO 1 €)EKTUBHOIO JJOBKHUHOIO 1 MM.

13. Jlarunk cuim — 2 oI,

Hianazonwn: -10 N 10 +10 N; -50 H no +50 N

[lepeMukaHHs MiX [ialra30HAMH 30IHCHIOETHCS BPYYHY B IIPOTpaMHOMY 3a0e3rmedeHH1

TounicTe: + 2% y BCchOMy Iiama3oHi

Kanibpysannst: Jarunk Cuia mocTaBIsS€ThCS TOBHICTIO BiIKaTiOpOBaHHH.

KaniOpyBaHHsI qaT4rKa TaKOXK MOKIHBO B paMKax IPOTrPaMHOTO 3a0e3IMeUeHHS.

14. InTenexTyanbHUR AaTYMK-LIKIB -1 Of1.

JlaTuuk BUMIpIOE IMIBUJIKICTH 1 IPUCKOPEHHS pyXoMuX 00'ekTiB. Jliama3oH BUMipIOBaHb JaTYHKa
Bim 0 M/ ¢ 10 99 M / c. Tounicte BumiproBanb 0.05 m / ¢. Jlo3sin (12 6it) marumka 0.024 m / c.
[Noxnbka Bix mapanakca aist 00'€ekTa MPOXOAUTH B 1 ¢M BiJ JeTeKTopa, 31 BHAKICTIO MeHIe 10
M / C, pi3HUIL MK ICTUHHOIO 1 €()EKTUBHOIO JOBKHUHOIO 1 MM.

15. aTumk piBHS 3BYKOBOTO THCKY -1 Of1.

JiamazoH BUMIipIOBaHb AaTduka moBuHEH Oyth Big 45 Hdu mo 110 Jdu. TouyHicTh BEMipIOBaHb
nmarunka nosuaHa Oytr 3 . Hos3sin (12 6iT) garunka noBuaHe OyTH 0.05 . Jarynk moBHHEH
BUKOHYBaTH 10 BUMiproBaHB B CeKyHAy. Yac Biaryky marumka nmoBuHHe Oytn 20 mc. Jiama3oH
peeCTpOBaHMUX JATYMKOM YacTOT MoBUHEH OyTH Bix 31.5 'y mo 8000 I'm.

16. JlaTunk nmpuckopeHHs -1 ox.

Hiamazon: = 51 (£49 m/c2)

Tounicts: + 0,02 T

17. Jaruuk Bostorocti -1 ox.

Jaruuk BuMiptoe BigHOCHY Bosoricts Bif 0% no 100%.

TounicTe BUMiproBaHb gaTuuka 5%.

18. Habop kabesiB u1st MiKIFOYEHHs KOMIT IOTEPHOTO BUMIPIOBAJIFHOTO OJIOKY Ta AaT4HKiB (4 of.
B KOMIIJICKTI)

19. Habip MmeTogu4HOTrO 3a0e3Ne4eHHs YKPaiHCHKOIO MOBOIO 3 BHKOPHCTAHHS LU(POBHX
BUMIPIOBAJIbHAX KOMITHOTEPHUX KOMIDIEKCIB B €JICKTPOHHOMY BUIISAI JJIS BUKOPHCTaHHA Ha
MYJIBTEMEIIHHOMY KoMIutekci (He MeHme 60 mabopaTopHHUX Ta IEMOHCTpamiHHUX pPOOIT
YKPaTiHCHKOI0 MOBOIO)




1.6

Hudposwuit
BHMIPIOBaJIbHAN
KOMIT'IOTEPHUM  KOMILJIEKC
(YYHIBCHKHIA KOMITJICKT)

[Ipu3nadenuiit g mpoBedeHHS  AEMOHCTpamidi  Ta  yjaboparopHux — poOiT 3
MPUPOIHNIO-MATEMATHYHUX TUCIUILIIH.
Komm’rorepanii BuMiproBaibHUE 010K miakmodatbess Ao USB mopra komm’rorepa i Mae
0e3mpoToBuil croci6 mix’enHaHHS. KoMITIEKe CympoOBOMKYEThCS KEPiBHUITBOM 3 €KCILTyaTarlii,
METOINYHHAM ITOCIOHMKOM Ta POTPaMHUM 3a0e3MeUCHHSM.
XapakTepUCTUKH MPOTPAMHOTO 3a0e3MeueHHsT IU(PPOBOTO BUMIPIOBAIBHOTO KOMII'TOTEPHOTO
KOMILJICKCY:
- MoxuBicTh 300py IaHHX B PEXKUMI PEasbHOTO Yacy
- MoxuBicTh 300py JaHUX OJHOYACHO 3 JACKUIBKOX JAaTUHKIB
- Kinpka pexumiB BimoOpaxeHHs AaHuX: rpadiky, Tabmumi, giarpamu i 1udpoBHA
BUIIISIA
- Hacrpoiika Bcix qaT4mkiB B OMHOMY BiKHi
- MoXJIMBICTP AMHAMIYHOTO HaNAIITYyBAaHHS TEPENIAY JAHWX 32 PaXyHOK IUIaBalOUMX
BiKOH
- MOXIUBICTh aBTOMaTHYHOTO IIEPETBOPEHHS OyIb-SKOTO Bie0 B TOTOBI J0 aHANI3y AaHi
3a paxyHOK BOYZOBaHOTO aHANIi3aToOpa Pyxy
- Excnopr manux B Excens Ta iHmi mporpamMu
- HasBHicTs Bepciii mporpamuoro 3abesnedenns A Windows OS, Linux OS, Mac OS,
Android
- Iurepoeiic mporpamHoro 3abe3rnedeHHs: MOBUHEH OyTH 0araroMOBHHMM (yKpaiHChKa Ta
aHmIiiickka inTepdericu 000B'I3KOBI)
Kommieke MicTHTB:
1. AnanoroBo-nu¢poBuii nmeperBoprosad — 1 ox.
AHanoroBo-nuQpoBuii MepeTBOpIOBad MOBUHEH:!
- IlpamroBaru mix ympaBmiaasM OC Windows, Linux OS, Mac OS, Android 3a momomororo
MPOTPaMHOTO 3a0€3IeUeHHS.
- 3niticaroBary He Merme 100 000 BUMiproBaHb B CEKYHIY 3 OAHOTO JaTYHAKa
- OmHOYaCHO MiIKIIOYATH 40 8 JaTYMKIB
- Maru 6e3npotoBe migkmodeHHs 10 [TK
- Maru BOyn0BaHi €1eMEHT KUBJICHHS
2. Matuuk Hampyru — 1 of.
Hiamazon: £ 25V
Tounicte: + 2%
Bxinnuit omip: 1 MOm
MakcumanbHa BxinHa Hampyra: 150 B
Kani6pyBanns: Jlarunk Hanpyru He BUMarae KajaiopyBaHHS
3. Jaruyuk ctpymy - 1 ox.
Hianazon: = 2,5 A
Bxiganit ctpym: 3MiHHIH a00 MOCTIHHUHA CTpyM
Tounicte: + 3% y BCbOMy Iiama3oHi
KinbkicTs BUMipIOBaHb 32 3aMOBUyBaHHsIM: 10 BUOIPOK B CEKYHIY
Bxinuwuii omip: 0.1 Q
MaxkcuManbHUHN BXITHUN CTpyM: SA
KaniopyBanss: Jlarauk cTpyMy He BUMarae KaniOpyBaHHs
4. Nat4uk Temmeparypu -2 of.
Jianazon: Big - 40 ° C no 140 ° C

2-15%




Tounicte: + 2% y BCchoMy Jiarna3oHi

Yac Bigryky: 20 cekyHn B piguHi; Big 40 1o 60 cekyH[ B MOBITpi

Uytnusuii enemenT: Po3ramoBaHuil ycepennHi HAKOHEYHUKA TAaTIHKA

Kanibpysansst: Jatank Temreparypu He BUMarae KaniOpyBaHHS

5. Jarumk tucky - 1 om.

Jiamazon: Big 20 go 400 kIla

0,2 1o 3,9 atm

200 o 4000 m6ap

Tounicte: + 3% y BCchOMy Jiarna3oHi

Yac Biaryky: 1 mc

Po6oua remmneparypa: Big 0 ° C 1o 85 ° C

Kanibpysanss: Jlarauk THCKY He BUMarae KajaiOpyBaHHs

6. JlaTauk OCBITJIICHOCTI TpHIiama3oHHUH -1 of1.

Hiana3zon: Big 0 1o 600 1x; 0 o 6000 yik; 0150 ik

TounicTe: + 4% y BCchOMy Iiama3oHi

CriextpansHu Aiana3oH: Buaume cBiTiIo

7. Matauk pyxy (Bixcrani) -1ox.

JHiamazon: 0,2 M - 10 M

Tounicte: 2% y BchOMY Jiamna3oHi

Oco0mnuBocTi: 3BITH NPO MOJOKEHHS, ITBUKOCTI 1 MPUCKOPEHHI

Kaniopysanns: Jlarunk Bigcranp He BUMarae kaniOpyBaHHS

8. Harumk cunu — 1 o,

Hiamazonwn: -10 N 10 +10 N; -50 H mo +50 N

[lepemuKkaHHS MiX Jliala30HAMH 3/11HCHIOETHCS BPYYHY B IpOrpaMHOMY 3a0e3nedeHHi

Tounicte: + 2% y BCchoMy Iiarna3oHi

Kani6pysanns: Jarunk Cuia moCcTaBIsS€THCS TOBHICTIO BiTKaTiOpOBaHHH.

KanibpyBaHHs qaTymka Takok MOKIIBO B paMKaX IpOTPaMHOTO 3a0e31eueHHS.

9. Habop xabemniB ISl MiAKIIOYEHHS KOMIT FOTEPHOTO BUMIpIOBAaJIBHOTO OJIOKY Ta AaTYUKiB (4 Of.
B KOMIIJICKTI)

10. Habip MmeroanuHOro 3a0e3neyeHHs YKpPalHCHKOIO MOBOKO 3 BHKOPHCTAaHHS IH(POBUX
BUMIPIOBAJIbHUX  KOMI'FOTEPHMX KOMIUIEKCIB 3TiTHO 3 JIEpKaBHUMH CTaHIapTaMu B
€JIEKTPOHHOMY BHMIUILAI Juisi BukopuctaHHs Ha [IK yuHs (He meHue 60 aboparopHuX Ta
JIEMOHCTPAIIMHMX POOIT YKPaiHCHKOK MOBOIO).

biok 4. H[)l/IJ'la)II/I 3araJbHOIro Npu3HA4YCHHA

1.7

Tepesu enexTpoHHi

MakcuMaibHe HAaBaHTAXKCHHS Tepe3iB — He MeHmie 1 kr, uymiuBicth — 0,01 T, KJ1ac TOYHOCTI -
CepeIHil.

JKuBneHHs - Bix Mepexi a00 akyMyJIsiTopa, THIT IUCIIIES — PLAKOKPUCTANIYHNI a00 €KBiBaJICHT.
KinbkicTe 1ar4nkiB, He MEHILE — |, THIT BUMipIOBAHHS - TEH30METPHYHHH.

Jl03BONSIFOTh  TIPOBOIUTH 3Ba)KYBaHHS PEYOBMH [UIS NPUTOTYBAaHHS PO3YMHIB, JEMOHCTpALil
JOCTIiB, AKi UTIOCTPYIOTH 3aKOH 30epeKeHHS MacHh PEYOBHH, OCIIJ 1O BU3HAYCHHIO Bard
TIOBITPSI, HOTO TYCTHHH, TOCIi IO BUBYCHHIO 3aKOHIB €JIEKTPOIi3y TOIIO.

CynpoBOKYIOTECS HACTAHOBOIO 3 €KCILTyaTarii.




1.8

Mertp neMOHCTpaIliHHMIA

Mertp npu3HaYCHUH I JTiHIHHIX BAMIPIOBaHb B JIEMOHCTPAIlIHUX TOCITIAaX IiJ Yac BUBUCHHSI
PI3HUX PO3MiNiB (i3UKH, CIYTYE 3pa3KOM OCHOBHOI OMHUII B METPHUHIA CUCTEMI Mip.

MeTp BHTIOTOBJICHHUI 3 MII[HOTO IIACTHKY 3 MIIIMETPOBOIO, CAHTHMETPOBOIO, ACHHMETPOBOIO
IIKAJIOH0.

CynpoBOHKYETHCS HACTAHOBOIO 3 EKCILTyaTalli.

1.9 | UlraruB ¢izuanuit [tarnB mpu3HaYeHUH UIS 3aKpPIIUICHHS Pi3HUX TPHIAAIB 1 MPUCTOCYBaHb Iij 9ac MPOBEACHHS
YHIBEepCaJTbHHH JEMOHCTPAIIfHAX JOCTi/iB.
[ITatnB BUKOHAHO i3 METaly 3 aHTUKOPO31HHUM IMOKPUTTSIM. B KOMIUIEKT IITaTHBA BXOAUTh:
- MiICTaBKHU YaBYyHHI - 2IIIT.,
- CTIMKH - 2 IIT.,
- CTifKa 3 130JIFOFOYMM CTPHKHEM - 11IT.,
- My TH XpecTonoaioHi - 2mr.,
- My¢Ta napanensHa - 1mr.,
- My(TH 3 TauKOM - 4 T,
- Jlarka Mpy>kuHHa - 1 mr.,
- My(Ta 3 KyJIbOBOIO OIOpOIO - | T,
- ximb1ie (93MMm) - 1.,
- cTpyOumHa - lmr.,
- CTONHK - 1 1T,
- TBUHTH 40MM - 611T.,
- rBUHTH 30MM - 10101T.,
- KEpIBHUIITBO 3 eKcIuTyaTauii - 11t
[ItatuB m03BOJISIE BUKOHATH CKJIAJAHHS OyAb-sIKOI YCTaHOBKH, IMOTPIOHOT JUIsi BUKOHAHHS
JIEMOHCTPAIIHHIX JIOCTIJIIB 3 YChOTO KypCy (hi3UKH.
CynpoBOJDKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii.
1.10 | IlnuTka enexTpuuHa [TnuTka npu3HadeHa Juisd HarpiBaHHsA Ta 30epiraHHsi y poO3irpiToMy CTaHi pEYOBMH IIiJ Yac
MIPOBENCHHS PI3HOMAaHITHUX JEMOHCTPAiHHUX JOCIIIB.
[Inutka siBisie COOO0 ENMEKTPOHATrpiBad y BUDIAII 3aKPUTOTO KEPaMIYHOTO JTHUCKA 31 CIipaluIio,
BMOHTOBAHOIO B KOPITyC.
OCHOBHI TeXHIYHI XapaKTepUCTHKH TUTATKH:
Hanpyra xusleHHs 220 B, 50 'm, cnoknBaHa MOTYXHICTh HE MeHIIe, HiX 1 kBT
CynpoBOHKYETHCS HACTAHOBOIO 3 €KCILIyaTallii.
1.11 | BanTax HaGipHuit BanTtax mpu3HAYeHWH IS BUKOPHCTAHHS y SIKOCTI MipH CHJIM Ta MacH B Pi3HOMaHITHUX

1 kr

JIEMOHCTPAIIHAX JOCTiIaX 3 MEXaHIKH.

BanTtaxx sBisie co00r0 HaOIip AWMCKIB aiaMeTpoM He MeHiie, HDK 50 MM, SKi YilUIAOThCS Ha
CTep>KeHb 3 rauykoM. 3arajbHa Maca Habopy 1 KI. B KOMIJIEKT BXOIATh TUCKU:

- 50 r—2 mr. (y Tomy uucii 1 mT. Ha CTepXkHi);

-100r — 2 mr,;
-200r—1 mr,;
-500r—1 mr.

CyIpOBODKYETHCS HACTAHOBOIO 3 EKCIUTyaTallii.




1.12

Habip ximiuHOTO Mocymy

Habip MicTuTh HEOOXiTHUI KOMIUIEKT XiIMIYHOTO TIOCYAY Ta MPWIIAIIS A1 IPOBEACHHS JOCII/IiB
3 (hizuKH:

pi3HI MipHI OWTHIPH,

OWTHIPAYHI CTaKaHH,

TepMOCTiHKi koiOu Eprnenamaepa,

KPYIJIONOHHA KOJI0a,

JBoropia ckisiHka Bysbda (1emMoHcTparii 3 TiApoCcTaTHKY Ta riIpOJHUHAMIKH),
BOJIOCTPYMHUHHMI Hacoc,

JIOBT'1 CKJISIHI TpyOKH,

Habip apeoMeTpiB,

CKJISIHI MipHI TITETKH,

piAMHHMH Ta ra30BUil IKHOMETpH,

THYYKI CHJIIKOHOBI 3’ €THYBaJIbHI TPYOKH Pi3HOTO JliaMeTpy,

TYMOBI KOPKH CYIIUJTbHI TA 3 OTBOPAMH.

1.13

bnok xuBrneHHs
nmabopaTopHUii 3
MOHTQ)KHHMH €JICMEHTaMHU

[Tpu3HadeHuit A7 XKUBICHHS MEPEXi KIacy.
Bxinna nHampyra 220 BuxigHa 36-42 B 3 3axucTOM BiJ KOPOTKOTO 3aMUKaHHS.
CyIpoBOKY€ETHCSI HACTAHOBOIO 3 EKCILTyaTaIli

1.14

Cronuk migiiMaasHuH

Cronuk mimiiManeHU Mae po3mip miardopmu 20*20 cMm Ta 3abe3neuye piBHOMIpHE MiTHATTS
obOmagHanHs Ha BucoTy He MeHme 20 cm. KepyBaHHS CTOJIHMKOM 3IiHICHIOETBCSI TBHHTOBHUM
MexaHi3MoM. CynpoBOKYETHCSI HACTAHOBOIO 3 €KCIIyaTali.

1.15

Cronuk migiiMaabHuH

Cronuk mipiiManbHuil Mae po3mip miardopmu 10*10 cMm Ta 3ab6e3neuye piBHOMIpHE MiTHATTS
obOmagHanHs Ha BucoTy He MeHme 20 cm. KepyBaHHS CTOJIHMKOM 3IifICHIOETBCSI TBUHTOBUM
MexaHisMoM. CynpoBODKYETHCS HACTAHOBOIO 3 EKCILTyaTanii.

1.16

ABTOTpaHchopMaTop

ABToTpaHcdopmarop 3abesrnedye MIaBHEe KepyBaHHs BUXIJHOIO 3MiHHOIO Harpyroto Bija 0 o 250
B. Crpym HaBantaxenHs — g0 10 A. Mae BiamrToBaHuii BOJBTMETP Ta 3aXHCT BiX
NepeBaHTAXKECHHSL.

CynpoBOJDKYEThCS HACTAHOBOIO 3 EKCILTyaTallii.

1.17

I'eneparop 3BykoBUit
(yHKIIOHATBHUH
(WKiTHHMN)

I'eneparop 3BYKOBHI WIKUIbHUH BHUKOPHUCTOBYETHCS IIiJ| 4Yac IPOBEACHHS JEMOHCTPALiiHUX
JOCIIJIB SIK JDKEPEJIO 3MIHHOTO eJIEKTPUYHOTO CTPYMY 3BYKOBOI 4yacToTH. [ eHepaTop € npuianom,
II0 TEHEpye EJEeKTPUYHI CHTHAJIM CHHYCOINaNbHOi, NPSAMOKYTHOI 1 TpHKYyTHOI Qopmu.
CynpoBOJDKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii.

1.18

Mixkpodon

Mikpodon npu3HAUEHHH JUIS JAEMOHCTPYBAaHHS IEPETBOPEHHS
CJICKTPUYHHNA CTPYM.
CyIIpOBOJDKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii.

3BYKOBUX KOJMBaHb B

1.19

BakyymHa Tapinka i3
J3BIHKOM

Tapinka npu3HaueHa Ui IEMOHCTPYBaHHA IOCIINIB Y 3aMKHEHOMY 00’€Mi 3 pO3piIKESHHM
TIOBITPSIM.

[Ipunaxg cxmajgaeTscsi 3 OCHOBH (TapiIki) 3 KpaHOM, KOBIAKa 3 TOBCTOTO CKJa, TYMOBOI
NPOKIAAKA Ta EJEKTPOHHOTO N3BiHKA. ['paHMYHE 3HAYCHHS BAaKyyMETPUYHOIO THCKY IIif
KoBHaxkoMm He MeHie, Hix 0,1 MITa.

CynpoBOLKYETHCST HACTAHOBOIO 3 EKCILTyaTallii.

1.20

I'yunomoBenp
JIEMOHCTpaLiiHUN

[IIupoKOCMYTOBHIT TYYHOMOBEIh a00 aKyCTHYHA CHCTeMa i3 BOYZOBAaHHUM IMIICHIIOBAYCM.
MianazoH BigrBoproBanux yactot 20-20000 I'w.
CynpoBOKYETECS HACTAHOBOKO 3 EKCIUTyaTallil.

1.21

Hacoc BakyymHuit
KoMmoBcbkoro

Hacoc mpu3HadeHuWil it CTBOPEHHS PO3PIIDKEHHS YW THCKY MOBITPS B HOCYIMHAX IIiJ 4ac
POBENCHHsI JeMOHCTpaminHuXx gociiais. Hacoc sipiisse co00r0 MaciissHUI MOPINHEBUI HACOC, 10




IpaIoe Ha BiJCiKaHHI TOBITps. Pyx mopmias 3abesneuye IaTyHHO-KPUBOIIMIHUN MEXaHi3M,
3’€qHaHUM 3 pydyHUM TIpuBOAOM. OCHOBHI TEXHIYHI XapaKTEPUCTHKHM Hacoca: MiHIMajbHe
po3pimkennas nositps mo 400 [Ma, makcumansauit THCK 10 0,4 Mlla.

CynpoBOHKYETHCSI HACTAHOBOIO 3 €KCILTYaTallii.

1.22 | dxepemno KuBIIeHHS | [Ikepeno mpu3HadeHe i eJIeKTPOXKUBIICHHS YCTAaHOBOK, $IKi BHKOPHCTOBYIOTBCSA I dYac 1
JIEMOHCTpaIliitHe MPOBEECHHS JeMOHCTPAIHHNX AOCIIIIiB.
Jxepeno sBisie o000 TIEPETBOPIOBAY MEPEKEHOI HANPYTH, SIKHH CKIAJA€THCS 3 MOHMKYIOUOTO
Tpancdopmaropa, BUIpsAMILIa 1 OJ0oka crabimizarii BuxigHol Hampyru. [Ipuianx BMOHTOBaHO y
TUIACTMACOBHH KOPITyC 1 3a0e3leueHo IHAMKATOpOM BHXiNHOI Hanpyru. OCHOBHI TEeXHI4HI
XapaKTePUCTUKH JKepea:
BUXiZIHA Halpyra, peryjiboBaHa B Aianma3oHi g0 15B, MakcuMaibHHMH CTpYM HaBaHTa)XKEHHs He
MeHIIe, HDK 2A. HECTaOUIbHICTh BUXIJHOI HANPYTH IPH 3MiHI HapYrH Mepexi He Oiiblie, HiK
2%. 3axucT Biji HepeBaHTAKECHHS.
CyIIpoBOJDKYEThCS HACTAHOBOIO 3 EKCIITyaTallii.
1.23 | T'enepatop (wxepeno) | Teneparop nmpu3Ha4eHMH JUIs MPOBEACHHS JEMOHCTPALIHHUX JOCIHIIIB 3 BUCOKOIO HAIPYTO0 Ha 1
BHCOKOI HallpyT# ypokax ¢i3uku. I'eHepatop sBisie CO0OIO €JIEKTPOHHUM NEpEeTBOPIOBaY 3MIHHOI MepexeBOi
HalpyTy y BUCOKY HarpyTry HOCTIHHOTO
OCHOBHI TeXHIYHI XapaKTepUCTUKA TeHepaTopa:
Hanpyra xwusleHHs 220 B, BuxingHa perynsoBaHa nocriitaa Harpyra g0 30 kB;
MaKCHMaJbHAN CTpyM HaBaHTaeHHs He MeHme, HDK 0,001 A. KoHCTpykimis kjaeM BHKITIOYae
NPSAMUANA TOTHK J0 HUX.
CyIpoBOKYETECS HACTAHOBOKO 3 EKCIUTyaTallil.
1.24 | JlemoHcTpaliitHuii JleMOHCTpaliiH1I MYJIBTUMETP Ma€ CTPIJIOYHE, PiJKOKpUCTajJiuyHe abo CBiTioAionHe Tadio 3 2
MYJIETHMETP BEJIMKUMHU 1HpaMu aisi 3a0e3nedeHHs] BUMIPIOBaHHS CHJIM MOCTIHOTO Ta 3MIHHOTO CTPYMIB,
HAIPyTH, OIIOpY.
1.25 | lemoHcTpauiitnuii JleMOHCTpaliiHUi rajabBaHOMETpP Ma€ Ta0Jo 3 BEIMKUMH LUbpamMu Ui 3a0e3ledeHHs 2
rajJbBaHOMETD, BUMIPIOBaHHS CHJIM MTOCTIHOTO Ta 3MIHHOTO CTPYMiB, HalIpyTH.
MarHiTo-eJeKTpUYHOT
CHCTEMH
1.26 | 3apsaguuii  mpucTpiii I | 3apsitHUN MPUCTPiil Mae 3a0e3medyBaTH aBTOMaTHYHE 3apsDKaHHS HE MEHIN K 4 aKyMyJsIsaTopiB 1
AKyMYIIATOPIB TUITY AA iy AA
1.27 | HaGip akymynsropiB tumy | Habip mae mictutn 4 akymysnstopu tumy AA 3 emuictio He MeHme 2500 MArox Ta e.p.c. B 2-15%
AA 3apsHKeHOMY cTaHi He MeHmie 1,3 B
1.28 | Lludposwuii MynbsTUMETp TpU3HAYSHWH Ui BHMIPIOBAHHS ITOCTIHHOI 1 3MIHHOI Hampyrd, IOCTIHHOTO i 2-15%
BUMIPIOBAJIFHUA  MpHJIaJ | 3MIHHOTO CTPYMY, OIOpY, EMKOCTI, YaCTOTH, TEMIIEpaTypH, IEPEBIPKH iOMAIB i/l Yac BUKOHAHHS
(MymBTEMETD) ma00paTOPHUX 1 MPAKTHIHHUX POOIT 3 Pi3UKH.
CyIpoBOIDKYETHCSI HACTAHOBOIO 3 EKCIITyaTarii.
1.29 | HaGip pyuroro ctomsipaoro | HaGip mpu3Ha4eHW#l IsI BHKOHAHHS MPOCTHX MOHTA)XHUX il 3 HaBYaJHHUM OOJIaTHAHHSM, 1
Ta CIIFOCApPHOTO Ta €JICKTPOMOHTaXY Ta OOPOOKH JIePEBUHHU.
€JICKTPOMOHTAXKHOTO
IHCTPYMEHTY
1.30 | BomonarpiBau [Ipunaxg npu3HadeHWH A HArpiBaHHA BogM B JlabopaTopHux ymoBax. O0’eM BoaHW, IO 1

HarpiBaerncs, 1-3 1.




1.31 | Ocuunorpad Ocuunorpad mpu3HadeHUH A7 CHOCTEPEKEHHs (POPMH 1 YaCTOTH MEPIOIUYHUX CUTHAIIIB ITiJ] Yac
JEMOHCTpAIiTHAN MPOBENEHHS JEMOHCTPANIMHUX JOCHTIIB 3 pi3HUX po3nitiB (isuku. KinbKicTh BXiTHUX CHTHAIIB
JIBOKaHaJIbHUN -2
CynpoBOHKYETHCSI HACTAHOBOIO 3 €KCILTYaTallii.
Yacruna II. Mexanika
2 BbJox 1. JleMoncTpaniiine 00J1aJHaHHSA
2.1 Habip mns Habip npu3naueHnii 115 BUKOHAHHS IEMOHCTPAIIIITHAX TOCIIIB 3 MEXaHIKH: 1.Pi3Hi BuIM pyXYy.
JEMOHCTPYBaHHS HAIIPaBIIAIOYA JIABA 3 TIEPEKUITHIM OJIOKOM, 2.BimHOCHICTB pyXy, HOTO TpaeKTOpii i
«Mexanika» BI3KM Ha TiABicmi, mo 3abe3medye HU3bKE TepTd (MArHITHIA, MOBITPSHIA, MiAMMITHAKOBIN), | MIBUIAKOCTI.
3MiHHI BaHTaXi, JONATKOBI MPUCTOCYBAaHHS IS JEeMOHCTpalii BUKOHaHHA 3aKoHY 30epexenHs | 3.Jlocmimu, mmo 1MIOCTPYIOTH SBHUINA
IMITYITBCY. iHepIIii Ta B3a€MOJIIT TiJ.
4.TlepeTBOpeHHsI MEXaHIYHOT EHeprii.
5.PiBHOMIpHUI TNPSIMOJIHIHHUK pyX.
I'padix pyxy Ta HIBHIKOCTI TiNa HpU
PIBHOMIPHOMY IPSIMOJIIHIHOMY pyci.
6.PiBHONpUCKOPEHUH  NPSAMOIIHIHHUIHA
pyx. I'padik pyxy Ta mBuHAKOCTI mpu
PIBHOIIPHCKOPCHOMY TIPSAMOIIHIHHOMY
pyci.
7.JeMOHCTpamist ~ APYroro  3akoHY
Herorona.
8.JleMoHCTpallii BHUKOHAHHS 3aKOHY
30epeKEeHHST IMITYITBCY.
8.JleMoHCTpalisi Tpy)XHOrO Ta He
NPYXKHOTO 3ITKHEHHS TiJI.
9.JleMOHCTpAIlisl PEAKTHBHOTO PYXY TiJl
2.2 | HabGip 31 cratuku 3 | HaOip npu3HaveHuil [yis JeMOHCTPYBaHHS JOCTIIIB 3 JMHAMIKA Ta OCHOB CTaTHKH: 1. JonaBaHHs cuil, CIPSIMOBaHUX
MarHiTHUMH TpPUMadyaMu MarHiTHa NaHenb; Y3I0BXK OHIET MPSMOi.
JMHAMOMETPHU Ha MarHiTHUX TpUMadax; 2. YMOBH PIiBHOBAry Til.
MAarHITHI TpUMaui; 3. Baxinb.
Omokw; 4. Pyxomwii i HepyxoMuii OIOKH.
Ba)KUJTb, HA0Ip BaXKKiB; 5. BuKopuCTaHHS IPOCTHX
TUTACTHHA HETIPaBHIBLHOI (hOpMH; MeXaHi3MiB.
MOXWJIa IUIOIMIMHA Ha MaTHITHOMY TPHMadi, 6. JleMOHCTpALlisl CHITH CyXOTO TepTSI.
KOMIUIEKT MOHTaXXHUX IIPUCTOCYBAaHb 7. JemoHcTpamis po3KiIaay CHI Ha
MOXHJTIH TITOIIKHI.
8. JleMoHCTpAIlish BU3HAYCHHS
IIOJIOJKEHHS LICHTPY Mac IUIOCKOL
Girypu
2.3 | Ipusma, mo HaxunsieTbes 3 | [Ipu3ma npu3HaveHa Juist IEMOHCTPYBaHHSI YMOBH PIBHOBAru (CTifKOCTI) Tisa, sike OMMpaeTbest HA | 1. YMOBUM piBHOBaru Tif.

BUCKOM

TOPU3OHTAJIBHY ILIOIIUHY.
[punan cxiafaeTsest 3 3-X TOPU3OHTANBHUX IUIACTHH, MIAPHIPHO 3’ €JHAHMX MIX COO0I0 YOTHpMa
pefikamu (JUIS MOXXJIMBOCTI HaXWJIATH TPU3MY MiJ PI3HUMH KyTaMH IO TOPHU3OHTY) Ta i3
3aKPIIIIEHUM BUCKOM B IIEHTPI TSHKIHHS




2.4

KomMrutekT 1yst BUBYCHHS
PYXY TiJI IO KOJTY

[Ipunag neMoHCTpye pIBHOMIPHHMH Ta HPUCKOPEHUH PyX TUI IO KOJYy, JO3BOJISIE BU3HAYUTH
KyTOBY IIBHJIKiCTh, IPICKOPEHHSI Ta JOLEHTPOBY CHITY

1.PiBHOMIipHHI pyX Tija MO KOIy.

2.5 | Tpubomerp TpubomeTrp npu3Ha4eHWH ISl EMOHCTPYBAaHHS 3aKOHIB TepTs 1 piBHOBaru Tinm Ha moxwiid | 1. I[IposBu Ta BUMiprOBaHHS CHI TEPTA
JIEMOHCTpaniiHAH TUTOIIHHI. KOB3aHHS, KOYCHHSI, CTIOKOO.
TpubomMeTp CKIIaaeThCs 3 IOIIKH, HA OJHOMY TOPII SKOi BCTaHOBICHO OJIOK, a Ha Apyromy — | 2. CmocoOu 3MeHIIeHHS i 301TbIIeHHS
OOpTHK IS 3aTPUMKH TiJI, SIKi KOB3aIOTh IO MOXIIiH miomuHi. OxHa OOKOBa TpaHbh Ma€ IIKaiy, | CHIIH TEpTS.
omudposany yepe3 100 mm, Ha mpyriii OOKOBIM TpaHi 3HAXOAWTHCS OTBIP A CTEPXKHA, KU | 3.JleMOoHCTpamis po3KiIaay Cuil Ha
3aKPITUTIOETHCS HA IITATHBI. MMOXWJTIH IUIOIIMHI.
B KOMIUIEKT BXOAWTH JICPEB’THHI OPYCOK 3 OTBOPAMH JIJIsl BAXKKIB 1 KATOK 31 CKOOO0.
2.6 | IlicromeT GamiCTHYHUIA [TicToner mpu3HAYEHHUI AJIs MPOBEACHHS ISMOHCTPAIIfHUX AOCTIAIB 1 JaboparopHux poOiT mix | 1. Jedopmarrist Tii.
Yyac BUBYCHHS MEXaHIKH. 2. [TepeTBOpEHHS MEXaHIYHOI CHEPTIi.
[Ticroner sBise cOOOI MNPYXUHY, IO MOXE IPALIOBATH HA PO3TATYBaHHSA 1 CTUCKaHHS, | 3.PyX Tija mix gi€ro cuiim 3eMHOTo
BCTAaHOBJICHY B METAJIIYHHN KOpIyc i3 onudpoBaHor Imkajgow B omuuuisax cwin (H). o | Tsokiaas. Pyx Tinma, kuHyToro
NPYXMHU TPUKPIIUICHO BI3UPHY paMKy 1 000iMy 3 mamuukoro Juisi cHapsina (kyabkw). Ilpunman | ropuszonTansHo. Pyx Tina, KHHYTOTO
YKOMIUIEKTOBAHO KYTOMIpOM i CTEp>KHEM JUIsl 3aKpilUIEHHS 0o Ha IITaTHBI. 1111 KYTOM JI0 TOPU30HTY.
2.7 | Hemoncrpauiiinuii npunax | [Ipunan npusHadeHuid s AeMOHCTpYBaHHs iHepTHOCTI Tina. [punan siBiste coOoto mincrasky 3 | 1.Jlocmian, 1o 1LIIOCTPYIOTH SIBHINA
3 iHepmii nyHKO!0. J{o Ipunamy qogaeThes KyiabKa i TUIACTHHKA. 1HEepIIii Ta B3a€MOJIIT TiJ.
CynpoBOJDKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii.
2.8 | TpyOxa HetotoHa TpyOka mpu3HaueHa U1 JEMOHCTPYBAHHS NaliHHS PI3HUX T y BAaKyyMi. 1.Pi3Hi BuIM pyXYy.
TpyOka siBisie COOOI0 JOBT'Y TOBCTOCTIHHY IIPO30PY CKIISIHY TPYOKY, ONMH KiHEIh BUKITFOYHO 2. BinbHe mamiHHS TiJI.
3amasHU, a IPyTUi 3aKpilUIeHO B OMpaBi 3 KpaHoM. B cepenuHi TpyOKH 3HAXOASTHCS IIMATOYKH
MeTalTy i NTAIIHOTO Tepa.
TpyOKka 103BoJIsIE, BUKOPHCTOBYIOYHM BaKyyMHHH HACOC, IEMOHCTPYBATH MaAiHHS TUJT Y HOBITpi i
PO3PIIKEHOMY TIPOCTOPI.
CynpoBOKYETHCS HACTAHOBOKO 3 EKCIUTyaTallil.
2.9 | Hocynuna ans 3BaxyBanHs | [locynnHa nmpu3HaueHa Ui BU3HAUYEHHS TYCTHH HOBITPs uM iHIoro rasy. [locynuna siBisie co6oro | 1. BumiproBanHs arMOC(HEpHOTO THCKY.
TOBITPS CKIISIHY eMKicTh 00’emoMm 1000 M 3 kopkoM 1 kpaHoM. J{o npunany noJaeTbes TKAaHUHHUK a0o | 2. BBeieHHS MOHSTTS IYCTHHH.
TUIACTMACOBHU MaKeT /sl 3aCTEPEKEHHS BiJl OCKOJIKIB Y pa3i MOMJIMBOI pyHHaLii MOCYJUHU B
MpOIIeCi BilkauyBaHHs MOBITPs. J[yist MpoBeNeHHs TEMOHCTPAIIfHUX JOCHIIiB TOTPiOHO MaTH:
BaKyyMHHUI HAcOC;
Tepe3u eJIEeKTPOHHI.
CyIIpoBOJDKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii.
2.10 | Bapomerp-aHepoin Bapomerp—anepoin npu3HaueHU U BUMIipIOBaHHS aTMOc(epHOro TucKy B Mexax 720-780 mm | 1. BumiproBanHs arMOC(hEpHOTO THCKY.
PT. CT. ITiJ 9aC BUKOHAHHS JTa0OpaTOPHUX 1 IEMOHCTpAIITHUX TOCIIIIB.
[punan sBnse coboro 2 3’e€qHAHI aHEPOINHI KOPOOKHM, 3 SKHX BUKAdaHE IOBITPs, i BaXKiIbHY
cucTeMy, sika 3a0e3medye nepenady 3MiHN 00’ €My KOpoOOK Ha CTPIIOYHUI MeXaHi3M IIpHIIady.
Becr mexani3m OapomeTpa BMOHTOBaHO B ITaCTMacoBoMy kopmyci. [ToxmOka BUMiproBaHHS HE
nepeBuinye 3 MM PT. cT. Ha mingHmi mkamm 730-770 mm pr. cr. Ilpunam mo3Bossie
NPOJEMOHCTPYBATH JIiF0 METAJIEBOTO OapoMeTpa.
CynpoBOKY€ETHECS HACTAHOBOIO 3 EKCIUTyaTallil.
2.11 | ManomeTtp pinuHHUMI | MaHOMETp mpH3HAYeHWil Ul JAEMOHCTPYBaHHS OyIOBH BiJKPUTOTO piguHHOrO MaHomerpa i | 1.TMck piguHM Ha JHO 1 CTIHKH
JIEMOHCTpaLiiHUN CIIOCTEPEXEHHsI 32 3MIHOI0 THCKY IiJ 4ac MPOBEIACHHS HU3KHU JOCITIIB 3 PI3HUX PO3ALTIB (GI3UKH. | MOCYIMHHU.

[punan sBnste codoro U-noapibHy ckisiHy TpyOKy BHCOTOIO He MeHIe, Hixk 450 MM, 3akpimieny
Ha oumndposaniii mkami. [iamason, I1a 0...3600.
CyIpOBOKYETHCS HACTAHOBOI 3 €KCILTYaTaIlii.

2. 3MmiHa THCKY B piiMHI 3 NUOKHOIO.




2.12

[punan ans
JNEMOHCTPYBaHHS THUCKY B
piomHi

[lpunag mnpu3HadeHWd Uil AEMOHCTPYBaHHS 3MIHM THCKY ycepeauHi pigunHu. [Ipmman
CKJIQJIA€ThCS 3 AATYMKA THUCKY, IIAPHIPHO 3aKPIIUIEHOTO Ha CTEP>KHi, 10 HaJla€ HoOMy MOXIIMBICTh
npuiiMatn  Oyap-siKy opieHrtaniro. IlopoXXHWHa AaTdWka THCKY 3°€JHaHa dYepe3 MarpyObok 3
enacTHuHO TpyOKoro. [Tpmiman no3Bosie MPOIXEMOHCTPYBATH 3MiHY THCKY YCepeArHi piIAWHU 3
TIHOMHOIO0 3aHypEeHHs Ta HE3aJeXKHICTh THCKY Ha JaHii MMOWHI Bix opieHTarmil garumka. s
MPOBEICHHS TEMOHCTPAIIHHUX JOCIIiB HEOOXiTHO MaTH:

MaHOMETP PIANHHUI JEMOHCTpaIliHHHN;

BHCOKY TIOCYAMHY JJISl BOAU (CTaKaH).
CynpoBOKY€ETHCS HACTAHOBOIO 3 EKCIUTyaTallil.

1.Tuck piguHE HA JOHO 1 CTIHKA
MOCYTUHU.

2. 3MiHa THCKY B PiIuHIi 3 THOWHOIO.

2.13 | CnonyueHi nocyauHu [MocynuHu npu3HaueHi Al JEMOHCTPYBAHHS BIACTUBOCTEH CIIOTYYEHHX ITOCY/INH. 1.CnonyueHi nocyiuHu
[ocynuuu sBISIFOTH cO00I0 HaOip Mpo30opHux TPYOOK (MocynuH) pi3HOi GopMU, SMOHTOBaHUX Ha
3arajibHId mifgcTaBli (KOJNEKTopi) 1 IuiacTMacoBii migcrtaBui. [locyauHM 103BOJNSIOTH, Yy pasi
3anoBHEeHHs TpyOoK mifdapOoBaHOI0 BOAOIO, MPOAEMOHCTPYBATH ii OZIHAKOBHH PiBEHB.
CyIIpOBOJDKYIOTECSI HACTAHOBOIO 3 €KCITyaTallii.
2.14 | Kynsa IMackans Kyns npuzHaveHa ai1st IpoBeACHHS AEMOHCTPALIHUX MOCIiNiB 3 Tiapo- 1 aepocTtaruku. [Ipuian | 1. [lepenaBanHs THCKY pinnHaMu i
CKJIQJIAETHCS 3 TIOPOXKHUCTOI MeTaneBoi abo MIacTMacoBOi Kylli 3 OTBOpaMHU, IWJIIH/pA 1 HOPIIHS | ra3amu
31 ITOKOM.
CynpoBOHKYETHCS HACTAHOBOIO 3 EKCIUTyaTalli.
2.15 | IIpec rigpaBniaauit [Ipec nmpu3HaveHUIT U1 AEMOHCTPYBaHHS OyIOBH 1 Iil TiApaBIigHOTO IIpeca. 1. IlepenaBaHHs TUCKY piTuHAMH i
IIpec sBiste cOO0I0 3MOHTOBAaHUH HA YaBYHHIHM cTaHMHI poOOUYHil MPO30pHil NWITIHIP 3 TOPIIHEM i | Ta3aMu
Hacoc i3 3amoODKHMM KJIamaHOM Ta MaHOMETpPOM B Ipo3opoMy kopmyci. IlpuBim Hacoca | 2. Bymosa i mis MmaHOMeTpa
3IIACHIOETECS 32 JOMOMOTOI0 PYKOSTKH Y BHIJISAI Baxkend. 3HH3Y po00Yoro IwIIiHApa
BCTAHOBJICHO CITyCKOBHI KJIamaH JUIs Macia, 3BepXy — JUIsl CIyCKaHHs MOBITpsi. OCHOBHI TEXHIYHI
XapaKTEepUCTUKH ITPpeca: MaKCUMAIIbHO JIOMYCTHMHI THCK Macia B Ipeci He Oinblre, Hixk 2 mlla;
MaKCHMaJbHa CHJIa TUCKY, SIKHI CTBOPIOETHCS MOPIIHEM POO0OYOro IiHapa npubiusuo 400 krc.
CynpoBOJDKY€EThCS HACTAHOBOIO 3 EKCILTyaTallii.
2.16 | Huninap BumiptoBanbuuil 3 | Lwtinap npusHaueHnil it AeMOHCTpYBaHHs 3akoHy Apximena. [punan siBisie coboro Habip i3 | 1. i apxiMenoBoi cuim B pinmuHax i
[IPUCTOCYBaHHIMHU JMHAMOMETpa, CTHCKa4ya BiJUIMBHOTO, LMIIHAPa BUMIPIOBAJIBHOIO 1 cTakaHa 3 Bakkamu. [Ipumax | rasax.
(Binepue Apximena) BUKOPUCTOBYETBCS CYMICHO 31 IOTaruBoM (i3n4HUM yHiBepcanbHUM. CynpoBomkyeThbes | 2. PiBHICTH apXimMenoBoi cuim Basi
HACTaHOBOIO 3 EKCILUTyaTallii. BUTICHEHO] piIHN B 00°€Mi 3aHypeHOl
YaCTHHU Tija.
2.17 | Haéip 3 5  xymeok | Habip mpu3HadeHun 1151 JEMOHCTPYBaHHS MEXaHIYHUX KOJIMBAHB 3a TOTIOMOTOK) MasTHHKIB. 1.Pi3Hi BuOM pyXYy.
(MasTHUKIB) Ckiazg Habopy: 2. JleMOHCTpaIlisi BITPHUX KOJIUBaHb
- KyJbKa METaIIYHA ¢ 13 MM, mT.............. 2 WTyKH TiJI.
- KyJIbKa MeTaligaa @ 19 MM, mT.............. 1 mTyka 3.lemoHCTpamis JIOlaBaHHS
- KyJIbKa IJIaCTUKOBA @ 21 MM, IIT............ 1 mryka TapMOHIHHUX KOJINBaHb.
- KyJIbKa TUTACTUKOBA @ 29 MM, IIT............ 1 mTyka 4. JIeMOHCTpAIris 3aTyXalounx
- MOTOK HHUTKH, IT.....cveverrererrenennencnnenenene 1 mTyKa KOJIUBaHb.
KoxHa Kynbka Ma€e OTBIp JUIs 3aKPITUICHHS HUTKH. 5.JleMoHCTpaltis BUMYIICHUX
KOJINBAHb.

6./leMOHCTpAIlisl aBTOKOJIMBAHb.
7.JleMoHCTpanisi SIBUIIA PE30HAHCY Yy
MEXaHIYHUX CHCTEMaX.




2.18

MammHa XBHIIbOBa

MammHa mpu3HAYCHA U EMOHCTPYBaHHS KOJNHWBATBHUX 1 XBHJIBOBHX PYXIiB 3 MOXKIJIHBICTIO
3MIHH YaCTOTH ¥ aMIDITyAW KOJMWBaHb. MarmmHa siBisie coOOr0 TaHed b Ha MiJCTaBIl, Ha SKid
PO3MIIIEHO KYIbKU Ha MNUIsiX. KyabKu OpUBOAATHCS Y PyX 2-Ma CHCTEMaMH HUTOK, OJIHA 3 IKUX
MPU3HAYCHA JUIsI OACPKAHHS KapPTHHU IONCPEYHUX XBHJIb, & IPYTa — MOB3I0BKHIX.

1.ITommpeHHs MeXaHIYHUX KOJUBAaHb Y
MPYXHOMY CEepeIOBHIILI.

2.19 | XBunboBa BaHHA Banna npusHaueHa IS JEMOHCTpalii BIACTHBOCTEH MEXaHIYHMX XBWIb, IO BUHHUKAOTH Ha | l.IlommpeHHS MexaHIYHUX KOIWBaHb y
MOBEPXHI piguHA. BaHHAa YKOMIUIEKTOBYETHCS MEXaHIYHMM 30yOHHKOM XBHJIb Ha MOBEPXHI | IPYKHOMY CepeTOBHIII
piAvHU Ta NOAATKOBUM YCTAaTKyBaHHSM JJIsl CTBOPEHHS IEPelIKo Uil XBuib. /IHO BaHHM Mae | 2./leMOHCTpariss sgBWII BiZOMBaHHA,
OyTH MPO30PUM JIJIsI MOMKIIMUBOCTI TIHHOBOT IIPOEKIIii. 3aJIOMJICHHS Ta HaKJIaJaHHS
MEXaHIYHUX XBHJIb.
2.20 | KamepToH Ha KamepTon npusHaueHui Jisi BAKOHAHHS IEMOHCTPALIHUX JOCIIIIB 3 aKyCTHUKH. 1.3aj1exXHiCTh TYYHOCTI 3ByKY Bil
PE30HYIOUOMY SIIUKY Kamepton 3 vactotoro 440 I, sikuii BCTAaHOBJICHO HA PE30OHYIOUHI SAIIMK 3 OJHIEIO BIAKPUTOIO | aMILTIITYIH KOJIMBAHb.
TOPIICBOIO CTIHKOIO. 2. 3anexXHICTh BUCOTH TOHY Bij
YaCTOTH KOJIMBaHb.
3.JleMoHCTpariss BAHUKHEHHS
3BYKOBHX XBHIIb.
4. leMOHCTpAIlisl IBHIIA PE30HAHCY
3BYKOBUX XBHJIb.
2.21 | Monoto4ok juis 30y/keHHS | MOJIOTOYOK NpH3HAUYCHHWH Ul 30yMKEHHS KOJIMBAaHb KaMepToHA. MOJIOTOUOK MOBHHEH MarH | 1.3aJexHicTh Iy4HOCTI 3BYKY BiX
KaMepTOHY TYMOBY ITOBEPXHIO. aAMILTITYI! KOJTUBAHb.
2. 3aneXHICTh BUCOTH TOHY Bij
YaCTOTH KOJINBAHb.
3.JleMoHCTpAIllisi BAHUKHEHHS
3BYKOBHX XBHJIb.
4. JleMOHCTpAIlisl SBUIIA PE30HAHCY
3BYKOBHX XBHJIb.
2.22 | Josra meranieBa npyxuHa - | /loBra meraieBa NpyXWHa NMpHU3HA4YCHA Ul AEMOHCTPALil MO3IOBKHIX Ta MONEPEYHUX XBHJb, | 1.JlomMpeHHsT MeXaHIYHUX KOJUBAaHb y
CIIHKI BUTOTOBJICHA 13 METaJeBOI CTpiukd. Y Heae(hOpMOBaHOMY BHIISAI MPYKHWHA 30Ira€Thes 10 | MPYKHOMY CEpETOBHIIL.
PpO3Mipy, 1110 BU3HAYEHUH TOBLIMHOIO YCiX CKJIQJIEHUX Pa30M BHUTKIB. 2. YTBOpEHHSI CTOSTYOT XBUIII.
Jiamerp npysxkuau — 100 Mmm
3 bJoxk 2. O0JJagHAHHSA JJI5 JJA00PATOPHHUX POOIT




3.1 | Habip naboparopHuii Habip amst BuKoHaHHS 71a00paTOpHHUX POOIT ITiJ] Yac BUBYEHHS MEXaHIKH: 1. O3HalloOMIIEHHS 3 2-15%
«MexaHika» Jlo Habopy BXOIUTH: BUMIpIOBAJIbHAMH MPUIIAAMH.
(3 stImuKoM [T 30epiraHHs) | CeKyHAOMIp, JKONM00, KylbKa, BaXinb, IMaNbKHA I MOJICIIOBAHHS Tepe3iB, pi3HOBard, | BuW3HAYeHHS MiHW MOMUIKH IIKAIA

ITaHTCHIUPKYIb, TIPY)XHHY, OTHHaMoMeTp Ha 1-2 H, Opycok 3 oTBOpamMH Wil BaXKH, OJOKH, | TpHIamy.

Ba)KKH, MipHUH OWITIHID, BIAJIMBHA TOCYAWHA, MipHI cTakaHH, IpoOipKa, Tijla pi3HOi TyCTHHH, ane | 2. BumiproBarHs 00’ eMy

PiBHOTO 00’ €My, TEPMOMETP, IITaTHB, MOHTAXXHI MPUCTOCYBAHHSI. TBEPAMX TUI, PIIUH 1 CUITKUX
Marepiais.
3. BumiproBanHs po3mipiB
MaJliX TiJ PI3HUMH CIIOCOOAMHU.
4. BumiproBanHs MacH Tin
METOJIOM 3Ba)KyBaHHS.
5. BuzHaveHHs rycTuHH
PEYOBHHH (TBEPAMX TiJ 1 PIJUH).
6. Busnadenns nepiomy
obepTaHHA TiNa.
7. JlocaimKeHHS KOJTUBaHb
HUTSHOTO MasTHHKA.
8. Jlocmi ke HHS TPYKHUX
BJIACTUBOCTEH TiJI.
9. Buznavennst koedirieHra
TEPTs KOB3aHHSI.
10. 3'ACyBaHHS YMOB IUIaBaHHS
Tina.
11. BuBueHHs1 yMOBH piBHOBaru
BaKeJIsl.
12. Busnauenns KK/ npocroro
MeXaHi3My.
13. BusHaueHHS PUCKOPEHHS
Tija Mg 9ac piBHOIPHUCKOPEHOTO PYXY.
14. JlocnipkeHHs pyXy Tijia no
KOJIy.
15. BumiproBaHHS KOPCTKOCTI
MIPYXHOTO Tija.
16. JlocmipkeHHs piBHOBAry Tt
i JI€10 KIJIBKOX CHIIL.
17. BuroroBiieHHs MasTHHKA 1
BU3HAYCHHSI IEpioty HOTO KOJIHBAHb.

3.2 | HabGip mpyxuH 3 pizHOMO | Habip mpyxuH mpu3HAYEHUH U1 BUKOHAHHS JTaOOpaTopHUX poOIT IMiJ Yac BUBUCHHS MeXaHIKH. | 1. JocnimkeHHs npyxHux | 2-15%

KOPCTKICTIO

Habip ckmamaetsest 3 5-Tu npy)uH xopctkicTio (H/m) — 25, 15, 10, 5, 2,5. Koxxna npyxuHa Mae
KUTbIE U1 TiABINIyBaHHS i1 Ha INTarWBi I (QPOHTANBHUX POOIT i Ta4OK 31 CTPUTKOBUM
HOKaKYHKOM.

CyIpoBODKYETHCS HACTAHOBOIO 3 EKCIITyaTarii.

BJIACTUBOCTEH TiJI.




3.3 | Habip Tixn piBHOT Macu Habip npusHayeHui 111 yBeACHHS HOHSTTS «TYCTHHA PEIOBHHIY. 1. BusnaueHHs ryctuHu 2-15%
Habip cxmagaeTscs i3 NPAMOKYTHHX OpYyCKiB BHTOTOBJICHHX 31 CTaili, aJIOMiHIIO, AEepeBa i | pEYOBUHU (TBEpAUX TLT i PiIUH).
MIacTMacH, TOBKHHOIO He MeHIIe, Hixk 40 MM (200 eKBiBaJeHT).
CynpoBOHKYETHCSI HACTAHOBOIO 3 €KCILTYaTallii.
3.4 | Habip tin piBHOTO 00’eMy | Habip mpu3HadeHnit 1t yBeIeHHS IOHATTS «TyCTHHA PEUOBUHI. L. BusnaueHHs rycTuHU | 2-15%
Habip cxmamaeTscst 3 TiM piBHOTO 00’€My, BHTOTOBICHHMX 31 CTall, aJIOMiHiIO, AepeBa 1 | peYOBWHH (TBEPAUX TLNT i PiIUH).
MIacTMacH, TOBKHUHOIO He MeHIle, Hixk 40 MM (abo eKBiBajeHT).
CyIpoBODKYETHCSI HACTAHOBOIO 3 EKCIITyaTarii.
Yactuna I11. Mosekyasipaa ¢izuka Ta TepMoanHamMika
4 Baok 1. JlemoHcTpaniliHe 00JagHaAHHSI
4.1 | Mopgeni kpucTamiqaol Mogpemi nmpu3HadeHi I AeMOHCTpaIii OyT0BH MOJIEKYI IpadiTy, moBapeHol coui, aamasy. 1.Mogemi MoseKyi 1
OyZOBH TBEPIUX TiT 3
PI3HMMH TUIIAMU 3B’ SI3KiB
MK aToMaMH Ta
HAHOCTPYKTYD
4.2 | Kynsa 3 kinbiiem Kys1st npu3HaveHa 1y1si IeMOHCTPYBaHHS TEIUIOBOTO PO3IIUPEHHS TBEPAOTO TiJa. 1.Po3mmpenHst Tin mig yac Harpianus. | 1
Ipunax cxiaamaeTbes 3 METANIYHOI Kyii, MiABIMIEHOI HA APOTHHI, AiamerpoM jgo 30 MM i
METaJIIYHOTO KiJIbIISI HA ICPIKAKY.
[t neMOHCTpYBaHHS TETUIOBOTO PO3IIUPEHHS Tija HEOOXiHO MaTH:
CIHPTIBKY a0 IHIINIA HarpiBad.
CyIpoBOJDKY€ThCS HACTAHOBOIO 3 EKCIITyaTallii.
4.3 | punag mis [punax npu3HAYSHWIA AT IEMOHCTPYBAHHS JIIHIHHOTO PO3IIUPEHHS TBEPIUX Tl IPU 1.Po3mmpenHs Tin mig yac HarpiBaHHA. | 1
JEMOHCTPYBaHHS HarpiBaHHI.
niHiitHOTO po3mmpeHHs Tin | [Ipumax sBise COO0I0 KOHCTPYKIIO U YCTAHOBKH TPHOX OHAKOBHX 33 PO3MipaMH CTEPIKHIB,
BUTOTOBJICHHX 13 CTaJli, JTaTyHi Ta amoMiHit0. KoXHHI cTep:keHb ITOB’ A3aHUH 3 IHIUKATOPHOIO
CTPIJIKOIO, SIKA BIIXWIIIETHCS Y pa3i 3MiHHU JOBXHWHU CTEP>KHS (B IPOIIeCi HAarpiBaHHS 4u
oxonopkeHHs ). Ctpinku modapOoBaHo y pi3Hi KOmbopH. [IpHiian KOMIUIEKTYEThCS MACHBHUM
MITOHOM 1 KOPOOKOFO IS CYXOTO 1 PiJIKOTO MajnBa.
CynpoBODKYETHCS HACTAHOBOIO 3 EKCILTyaTalli.
4.4 | Mopnens JIu3enbHOro | Monenb npu3HaueHa Uil JEMOHCTPYBaHHS ajia0aTMYHOrO HarpiBaHHs y pasi mBuakoro | 1.3miHa BHYTpilIHBOT eHeprii Tija 1
JIBUTYHA CTHCKaHHS 1 NPUHINIY il TU3eIBbHOTO ABUTYHA. BHACJIIJIOK BUKOHAHHSI POOOTH.
[Ipunan siBise co0OI0 TOBCTOCTIHHMEM NMPO30pHH IMJIIHIP, BCEPEAMHI SKOro mepeMiiryerbest | 2.Mopeni TeIoBUX JBUTYHIB.
MOpUICHh Ha METAJIYHOMY IUTOI 3 pyKosTKOro. /Iyt mpoBeaeHHs neMoHcTpaniiHux nocmigi | 3./lemoHcTpanis agiabarHoro
HEOOX1/THO MaTH: BaTy, 3MOYEHY CITUPTOM 49H e(ipoM. CTHCHEHHS Ta PO3MIUPECHHS TOBITPSL.
CyIIpoBOJDKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii.
4.5 | Mopnens nBuryHa Monens mnpu3HadeHa Uil AEMOHCTpPYyBaHHS OynoBM 1 mnpuHmuny aii  vorupuraxtHoro | 1.IIpuHium aii TerutoBoro ABUTyHA 1
BHYTPILITHBOTO 3TOPAHHSA KapOIOpaTOPHOTO IBUTYHA BHYTPIITHHOTO 3TOPaHHSI. 2. Mogeni TeIIoBUX JBUTYHIB
[Ipunag sBiste co0OK0 KiHEMAaTHYHY MOAENs 00’eMHOI (OopMH y BHIVIAAI PO3pi3y IOBUTYHA
BHYTpimmHBOTO 3ropanas. Okpemi neTaii IBUTYyHa sicKpaBo modapboBano. B3aemonis enemeHTiB
Mozeli (IIaTyHHO-KPUBOIIUITHUKA MEXaHi3M, IOpIIeHh 1 KyJadKOBHM MeXaHi3M KepyBaHHS
KJIallaHaM# ) IEMOHCTPYETHCS 00EpTaHHSIM PYKOSTKH.
CynpoBOHKYETHCS HACTAHOBOIO 3 EKCILTyaTalli.
4.6 | T'irpometp IirpoMeTp npu3HaYEeHUIt 17151 BUMIPIOBaHHS BiTHOCHOT BOJIOTOCTI HOBITPS Y MPHUMIIICHHI. 1.JlemoHcTparis meroxiB | 1
MICUXPOMETPHUYHHUH Ha nmnnacrtmacoBii OCHOBI 3akpilUieHi JiBa TEPMOMETpH, TeMIlepaTypHa IIKaja Ta | BUMIpIOBAHHS BOJIOTOCTI MOBITpS

NCUXpOMETpHyYHa Tadiuisl. ['irpoMeTp KOMIUIEKTY€EThCS CKIISTHUM JKUBUJIBHUKOM Ta MA€ CKIISTHUN




mratuB. Jliama3oH BHMIpIOBaHHSA BiHOCHOI BOJIOTOCTI B 3aJIeKHOCTI Bil TeMIeparypu:
Bomnorictes Big 20 mo 90%, t°C +5...+25. [liana3oH BuMIpIOBaHHS t CyXOro TepMOMETpa
0...+25°C.

CynpoBOHKYETHCSI HACTAHOBOIO 3 €KCILTYaTallii.

4.7 | Habip xaminspis Habip npu3nadeHnit A IEMOHCTPYBaHHS KalLIPHUX SBUIL Y TpyOKaxX pi3HOTO IiaMeTpy. 1.JlemoHCTpaIlisi TOBEPXHEBOTO HATATY | 1
Habip sBisie coboro 3MOHTOBaHI Ha 3araibHiil migcTaBmi (KoiekTopi) Tpu TpyOKH, IBi 3 SKUX | piAWHU.
KaUIIpHI 3 PI3HEM JiaMeTpoM KamimapHux KaHauiB. Habip mmactmacosiii posmimeno Ha | 2.JleMOHcCTpais SBUIIAa 3MOYYBaHHS Ta
migcTasii. HaGip mo3Bomsie y pasi 3amoBHEHHS TpyOOoK miadapOoBaHOO BOAOI0 1 3MOUYBAIBHOIO | KamISpHOCTI.
CKJIO PIIUHOIO (BOZOI0) MPOIEMOHCTPYBATH BEJIMYMHY KaIJSIPHOTO e(eKTy.
CynpoBOHKYETHCS HACTAHOBOIO 3 €KCIUTyaTalii.

4.8 | Lwnninapu cBUHIEBI 31 Lluisapy npu3HAYeHi 1 AEMOHCTPYBaHHS MPSIMOI MOJIEKYJISIPHOT B3a€EMOJIIT aTOMIB CBUHIIIO. 1.JleMoHcTpamis miaTBepmKeHHs | 1

CTPYromMm Hwinapu sBISIFOTE CO00K0 HAOIpP 3 MBOX LMIIHIPIB, IO CKIATAKOTHCA 31 CTANIEBOT Ta CBUHIICBOI | OCHOBHHX M0JIOKEHB

yactuH. CrajbHi YaCTHHHM I[WIIHAPIB MAIOTh Taukd JUIS  MiABINIyBaHHA. [{WIiHAPH | MOJCKYISAPHO-KIHETUYHOI Teopil.
KOMITJIEKTYIOTCSI HOXEM (CTPYroM) 1 TpyOKOIO JUTsl 3a4HIICHHS TOPIB CBUHIIEBOT YaCTHHU IEpe]t
X 3ITKHEHHSM.
CyIIpoBOJDKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii.

4.9 | Tepmomerp Tepmomerp mpu3HadeHWH s BHMIPIOBAaHHS  TeMmmeparypu Tijx dac mpoBeneHHs | 1.Jlemoncrpamiss — pisHmx — metomiB | 1

JEMOHCTpAIifHAN JEMOHCTpAIIfHAX JIOCIHIIIB, Y SKUX MOTPiOHO TOCHTH JOBrO i OE3MEepepBHO CIIOCTEpIraTH 3a | BUMIpIOBaHHS TEMIEpaTypH.

TEMIIEpaTyporo.
Tepmometp sBnsie co0o0r0 OayloH, 3 €IHAHWHA 31 CKITHOIO TPYOKOIO-KAMIAPOM, 3aIllOBHEHOIO
niadapboBanoio pimuHOI0. TpyOKy 3aKpiluieHO Ha MiACTaBIi, IIKajia omu(poBaHa B rpagycax
Ilenbcis 1 KenbBina.
Iina mominku mkamu 1 °Ci 1 °K.
CyIpoBOJDKYETHCS HACTAHOBOIO 3 EKCILTyaTallii

4.10 | Termonpuitmay TeruonpuiiMau BUKOPUCTOBYETHCS JJIs1 IEMOHCTpALlii Teruionepeaadi nusixoM BunpoMiHioBansst i | 1.JlemoncTpanis  cnocoGiB  3minu | 1
MOPIBHSHHA NONIMHAHHSI €HEPril CBITJIOIO 1 TEMHOO MOBEPXHSIMH. BHYTPILIIHBOI €Hepril TiJ.
Jnst mpoBeseHHs JIEeMOHCTpAIii MOTPiOHUH IITATUB, BIAKPUTUH JEMOHCTPALifHUI MaHOMETp i
JUKEPEJIo BUIIPOMIHIOBAHHS (HAIIPHKJIA] JIaMIla pO3)KapioBaHHs a00 eJIEKTPHYHA ITUTKA)

5 baok 2. O6nagHaHHA 1151 JJAa00PATOPHUX POOIT

5.1 | Habip naboparopuuit HaGip nanst BUKOHaHHA JlaOOpaTOPHUX pOOIT TiJ yac BUBYEHHS MoJeKymsapHoi ¢isuku Ta | 1.BuBueHHs TerioBoro 6ajaHcy 3a 2-15%

«MonexynsipHa (izuka Ta
TEPMOIMHAMIKa)
(3 AMKOM ISt 30epiraHHs)

TEPMOJIMHAMIKH.

Habip noBuHeH MaTy SIIUK 151 30epiraHHs.
Jlo Habopy Mae BXOIUTH:

po30ipHHIL KaIOpUMETP,

cripanpHUHN HarpiBad,

OiMeTajeBa IIacTHHA,

MipHHH THITHLID,

€JICKTPOHHI Tepe3H,

MaHOMETP, HIPHII,

TiJIa pi3HOI TETUIOEMHOCTI,

MIpHIi CTaKaHwy,

yamika [lerpi,

Ha0ip CKISTHUX TPyOOK,

TEpPMOMETPH piANHHI,

YHIBEpCAIbHUN TpUMay JUIsl CKISTHHX TPYOOK,

YMOB 3MillTyBaHHS BOAX Pi3HOT
TeMIIepaTypu.

2.Bu3HaueHHs TUTOMOT TEIIIOEMHOCTI
PEUOBHHHU.

3.JlocimKeHHs OHOTO 3 130IPOIIECiB.
4. BumiproBaHHS BiTHOCHOI BOJIOTOCTI
TOBITPSL.




IITAaTUB YHIBEpPCAIbHUH,
MOHTaXKHi IPHUCTOCYBaHHS.

5.2

Habip mns mocnimkeHHs
MMOBEPXHEBOTO HATATY
pLIMHU

Habip npusHaueHnii a7s1 BUBYEHHS IOBEPXHEBOTO HATATY piguHU. Habip ckiamaeTbes 3 pisHHX
paMoK, BUIOTOBJIEHHX 3 JAPOTY 3 NETISIMH, MikpoguHamometp. [lpunman cynpoBOIKYeEThCS
PEKOMEHIAIIISIMU [II0JI0 HOT0 BUKOPHUCTAHHS Y HABYAIbHO-BUXOBHOMY IIPOLIECI.

1.Bu3HaueHHS TIOBEPXHEBOTO HATATY
pianHU.

Yacruna IV. EjxekTpuka Ta MarHeTusm

Baok 1. JleMoHcTpaniiiHe 00JaJHAHHSA

Enexrpodopna MammHa -
reHeparop Bimmrypcra abo
€JIEKTPOCTATUIHHN
reneparop Ban ne I'paada
(meMoHcTpamiiHui)

[punanx cxiragaeThes 3 ABOX INIACTMACOBHX JTUCKIB (HA CTiHKaX), 0 00EPTAOTHCS B IIPOTHIICKHI
CTOPOHH 1 ABOX JEHICHCHKHX OaHOK. 30BHIMIHI OOKIAIWHKH OaHOK 3'€THYIOTBCA MiXK COOOFO
PYXITUBOIO IUTACTHHOIO, PO3TAlIOBAaHOIO MDK JBOMa 3aTUCKaMH, a BHYTPIIIHI CHONydYeHi 3
OKpeMUMH KOHAyKTOpaMu. KOHIYKTOpH MOXHA TIOBEpTaTH ( yTPUMYIOUH iX 32 130JII0I0U1 PYUKH)
i, TAKUM YUHOM, 3MIHIOBAaTH BiZCTaHb MK HHMH. [3 30BHINIHFOTO OOKY Ha IHCKH HaHECEHi
ANIOMIHIEBI CEKTOPH, 3 SIKUMH CTHKAIOThCS LIITKH, YKPIIUIEH] B IIITKOTpUMadax. J{MCKH OXOIUieHi
JIBOMa METaJIEBUMH I'peOIHIISIMU, IPUEHAHUMU JI0 JIEWJCHCHKUX OaHOK 1 IO IBOX PO3PSIHUKIB.
Jucku npuBoaaTh B pyx (00epTaroTh) 3a JOIOMOTOI0 MPsIMOT 1 epexpecHoi peMiHHUX Hepesay.
Bci wacTMHM MamMHM 3MOHTOBaHI Ha IUIACTMACOBHX CTIMKax, sIKi pa3oM 3 JICHJEHCHKUMHU
OaHKaMU YKpIIUICHI Ha 3arajbHii JepeB'siHil MiICTaBII.

abo

I'eneparop Ban nme I'paada HaBUanbHHI € JDKEpEIOM BHUCOKOI HANpPYyTH 1 NpU3HAYCHHUN IS
MPOBENCHHS JIEMOHCTPAIifHUX MOCTIMIB IO ENEKTPOCTATHUIN, B TOMY YHCIHI IS JEMOHCTpAIii
eJeKTPH3aMii TiJl IPH B3a€MHOMY KOHTAKTi 1 JUISI AEMOHCTpALii iCKPOBOTO Ta30BOTO PO3PSAY B
noBitpi. I'enepatop Ban-nme-Ipaada HaBuanbHWI BHKOPHCTOBYE €QEKT IEPEHOCY 3apsliB
pyXaeTbcs 3aMKHYTOIO IIiENEKTPUYHOI CTpiukoro. BiH ckiamaerbcs 3 MacHBHOI Ii/ICTaBH,
MOPOXKHHUCTOT MeTaneBoi cdepu, MNpHBOAa 3 PYXOMOI MPOTyMOBaHOI CTPIYKK 1 LTOK JUIst
nepenadi 3apsay, a TakoK PO3PSIHOTO MPUCTPOIO 1 pe3ucTopa Jyis BUMIPIOBAHHS CTPYMY
3apsIIIKH; 3apsIIDKAETHCS IO BUCOKOT HAIIPyTH MOPOXKHUCTOT MeTaleBoi chepu.

Y KOMIIJIEKT BXO/ISITh:

1. T'eneparop Ban-ne-I'paada HaBuanbHuit 1 mt.

2. IIpoBix 3 HakOHEYHUKAMH | TIT.

3. llItanra 3 HAKOHEUHUKOM IS 3HSTTS 3apsay | mT.

4. ITacnopr 1 wr.

5. YnakoBka 1 1mrt.

1. EnexTpu3artist pisHUX TiI

2. B3aemogist HaeIeKTPU30BaHUX TiJl.

3. JIBa pomu eNeKTPUIHAX 3aPS/IiB.

4. JlemoHcTparttis pobotu
SJIEKTPOCTATUYHHX TeHEPaTOPiB.

6.2

Enexrpockomu (mmapa)

Enexrpockon Npu3HAauYeHWH A1 NPOBEACHHS AEMOHCTPALIHUX IOCHIAIB MiJ 4Yac BHBYCHHSI
€JIEKTPOCTATHKH 1 TIOKa3y BUHUKHEHHS 3MiHHOI 1 TOCTIHHOI HAPYTH.

Enexrpockon NOBHHEH O3BOJISATH: BUSBHTH €JICKTPUYHMI 3apsi; BU3HAYMTH 3HAK 3apsy 1 Horo
BiIHOCHE 3Ha4YeHHsI. MakcuMaiIbpHa Hanpyra a0 8 kB.

1. EnexTpu3artist pisHUX T

2. B3aemoist HaeIeKTPU30BaHUX TiJl

3. IBa pomu €NeKTPUIHUX 3aPsi/IiB

4. BymoBa ¥ IPUHLMII i1 €IEKTPOCKOIA

6.3

Enexrpomerpu 3
MIPUCTOCYBAHHSM (T1apa)

Enexrpomerpu npu3Ha4eHi IS TOCTAHOBKHU €JIEKTPOMATrHITHUX AOCHTIJIB 3 €IEKTPOCTATHKH.

Jo cxiay KOMIIIEKTY BXOAUTD J(Ba eNEKTPOMETPA, SKi ABISIOTH COO0I0 LIMIIHAPUYHI KOPITyCH Ha
MmiJicTaBKax 13 3MOHTOBAHMMH B HHUX CTPUIKAMHM — IMOKa3uyHMKaMH 1 IIKajI0K 0e3 onu)poBKH.
EnexTpoMeTpy KOMIUIEKTYIOTBCS KYJIHOBUMH METAIIYHUMHU KOHIYKTOPaMH, KOHIEHCATOPHUMHU
JIICKaMH Ta KyJbKOI0. EJleKTpoMeTpH 103BONISIOTh BUSIBUTH €IEKTPUYHUH 3apsi/l; BUZHAYUTH 3HAK
€JIEKTPUYHOTO 3apsi/y; MPOJEMOHCTPYBATH €JIEKTPOCTATHYHY 1HAYKILIFO.

CynpoBOJDKYIOTECSI HACTAHOBOIO 3 €KCILTyaTallii.

1. Enexrpu3anis pi3sHHX Til

2. B3aemogist HaemeKTPU30BAHMX TiJT
3. JIBa pomy eNeKTpUYHUX 3apsiiiB

4. IToninbHICTh ENEKTPUYHOTO 3apsiay




6.4 | Cynrann enexrpocraruuHi | CynTaHu NpH3HAUSHI /s JEMOHCTPYBAaHHS B3a€EMOJIl TUI, 3apsDKEHMX ONHOMMeHHMMH # | 1. B3aemopis HaenekTpu30BaHMX TiJ.
(mmapa) PI3HOMMEHHUMH eIEKTPHYHUMH 3apsIaMH, 1 PO3MIIICHHS JIiHIA eIIEKTPOCTATHIHOTO MOt OMHOTO | 2. /IBa poAM eNEeKTPUYHHX 3apsIiB.
1 IBOX TOYKOBUX 3aps/IiB M Yac BUBUCHHS €ICKTPOCTATHKH. 3.JleMOHCTpaIlis CHIIOBUX JiHIN
KoxxHHil CcydaTaH CKIAaga€TbCst 13 METaliqHOTO CTEPKHS 1 JIETKMX IIOBKOBUX HHUTOK, | €MEKTPUYHOTO ITOJIS.
noapOoBaHUX y SCKpaBi KOJIHOPH. BHUKOPHUCTOBYIOUM KEperno BUCOKOI HANpYTH, MOXHA
IPOAEMOHCTPYBAaTH CIIEKTP €JIEKTPUYHOIO IIOJsL TOYKOBOTO 3apsidy B MPOCTOPi; CIEKTpH
PI3HOMMEHHUX 1 OTHOMMEHHHX 3apsPKEHUX T TOLIO.
KOMILIEKT CyNnpoOBOIKYETHCSI HACTAHOBOIO 3 €KCILTyarallii.
6.5 | MasrHuk MasTHUKM TOpu3HAa4YeHI JUIs JEMOHCTPYBaHHS B3a€EMOJIl OJHOWMEHHHMX 1 pisHoWMeHHuX | 1. Enexrpusauis pi3HHX Tin
€JIEKTPOCTAaTUUHUM (T1apa) | eJeKTpUYHHX 3apsiiB. 2. B3aeMogis HaeneKTpU30BaHUX TiJl.
SIBnsitoTH COO0T0 Mapy JIETKUX METANIYHUX T1JIb3, SIKI MiJBIIEH] HA TOHKMX HUTKaX Ha i30rorounx | 3. J[Ba pomu enekTpu4HuX 3apsiiis.
CTEPKHsIX. MasTHUKH J103BOJISIIOTH BUBYMTH J[BA POJM 3apsiB 1 IX B3a€EMOIIO.
CyIpoBOJUKYIOTECSI HACTAHOBOIO 3 €KCITyaTallii.
6.6 | Kommexr maau4ox s Kommiekt ckimanaerbes 3 2 TIIACTUKOBHX, 2 CKIITHHUX MAJIMYOK Ta Pi3HOT TKAaHWHU Juis HaTupaHHs. | 1. Enexrpu3anis pisHUX Tin
TpHuOOeIeKTpU3anii [Nanuukn noBuHHI Matu giamerp He MeHme 1 cm. Ilpuian cynpoBOmKyeTbess HaCTaHOBOIO 1O | 2. B3aemopist HaeneKTpu30BaHUX TiJl.
SKCILTyaTallii. 3. JIBa posiu eNEKTPHYHUX 3aPSIiB.
6.7 | Lrarus ITatB CKJIQNAETBCSI 3 MACHUBHOI OCHOBH, JI0 SIKOI KPINMTBHCS CTPIDKEHb 3 HemposigHoro | 1. Emexrpusamist pizHHX Tin
eNeKTPOCTaTHYHUH Marepiany. CTpH)KEHb IIOBHHEH MAaTH SJIEMEHTH JUISA KPIIUICHHS €NEeKTPOCTaTHYHHUX CYITaHiB Ta | 2. B3aeMomis HaeJIeKTpU30BaHHX TiJI.
SJIEKTPOCTATUYHOIO MasTHHKA. 3. JIBa pozyl IIEKTPHYHUX 3apsiB.
CymnpoBOKY€EThCSI HACTAHOBOKO 3 EKCILTyaTallii.
6.8 | Kongencarop 3miHHOI Konnencarop npr3HaueHwid A1 JEeMOHCTPYBaHHS OyIOBM KOHIEHCATOpa 3MiHHOI €eMHOCTI i #foro | 1.JleMoHCTparist cucteM ais
€MHOCTI poGotu. Ilpumax mo3BoOJsIE MPOAEMOHCTPYBATH 3aJEKHICTH €MHOCTI KOHIEHCATOpa BiJl IUIOMII | HATPOMAKEHHS €NEKTPUIHOTO 3apsTy.
MIEPEKPUTTS TUTACTHH, BiJICTaHI MIX TUTACTUHAMH HA HASBHOCTI JTieJICKTPHKA. 2.JleMoHCTpAIlis 3MiHH
Ilpunaxg siBasie co0OK [BI IJIACTMAcCOBI METaji30BaHi IIACTHHHM (pyXoMa 1 Hepyxoma), | elIeKTPOEMHOCTI MI0CKOTO
CJIEKTPUYHO HE 3’€IHAHMX MK co000r0. OCHOBHI TEXHIYHI XapaKTEPUCTUKU KOHJEHCATopa: | KOHJeHcaropa.
MakCHMabHa €EMHICTh He MeHie, Hixxk 600 nd.
KoHyieHCcaTop CynpOBOIKYETHCSI HACTAHOBOIO 3 eKCILTyaTallil.
6.9 | Habip nemonctpauiiinuii | Habip noBuHeH 3a0e3neuyBaru yci 0a30Bi geMoHCTpalii 3 po3ziny «Enexrpuka Ta MarHeTusm. 1.Enexrpuunuii cTpyM i oro nii.
«EnexrponprHaMikay Habip ckinagaerbes 3: 2.ITpoBiJHMKY 1 JiETIEKTPHUKH.

JIOMIKH JUTSI KPIMJICHHSI €JIEMEHTIB HAa MAarHITHUX TpUMadax,

Ha0Opy MOAYJIB pa/iioOeJIeMEHTIB y IUIACTMACOBHX KOpIycax 3 300pa’KeHHSIMH €JIEMEHTIB Ta iX
HOMIHAJIIB HA 30BHIIIHIN MOBEPXHi, BUMIPIOBAFHAUX MPIIAIIB (BOIETMETPIB Ta aMIIEPMETPIB) 3
MAarHITHAM KPITUICHHSM,

KOMIUIEKTY 3’€IHYBAJIFHUX MPOBIAHUKIB 3 CHIIIKOHOBOIO OOOJOHKOIO Ta KJIEMaMH Y BHIVISII
IPY>KUHHOTO IITHPOBOTO KOHTAKTY.

Jlomka OBHHHA JO3BOJISATH PO3MIITyBaTH He MeHme 12 momyiiB. KoMmekT cynpoBomKyeThes
HACTaHOBOIO 3 EKCILTyararlii.

3.Jlxepena CTpyMy: rajibBaHi4HI
€JIEMEHTH, aKyMYJIATOPH, OJIOK
JKUBJICHHSL.

4 BuMiproBaHHS CHIIH CTPYMY
aMIIePMETPOM.

5.BumiproBaHHS HAaIIpyTH
BOJIETMETPOM.

6.3a5eXXHICTh CHIIM CTPYMY BiJl
HAIpyry Ha JUISHI KoJia i BiJ onopy
Li€l AUISHKY.

7.BumiproBaHHs oropy.
8.3a11eXKHICTh OIOPY MPOBIIHUKIB BiJ
JIOBKWHH, TIIOIL TTOTIEPEIHOT0
nepepisy i marepiaiy.

9.bynoBa i mprHIMN il PEOCTAaTIB.




10.ITocnioBHe i apanensHe
3’€THAHHS MIPOBITHHKIB.

11.Ctpym y razax

12.JIeMoHCTpAIlisl €IEMEHTIB
eJIeKTPUYHUX KiJL.

13.JleMOHCTpAaIIisl BTACTUBOCTEH p-n
Hepexoy.

14.JlemoHcTpaitis podoTu
HAIIBIPOBIIHUKOBUX MPHJIA/IIB.

6.10 | Mamunaa eJleKTpuuHa | MaluHa npu3HadeHa Juis AEMOHCTPYBaHHs OylOBH 1 IPUHIMITY Aii HalnpocrTimoro reneparopa i | 1.['eneparopu iHAYKLIHHOTO CTpyMy

(IBUTYH-TEHEPATOP) €JIEKTPUYHOTO JBUT'YHA OCTIHHOTO i 3MIHHOTO CTPYMY. 2.JleMoHcTpanist Aii MarHiTHOTO MOJIs
[Ipunan cxianaerses i3 craropa creniaabHol (GOpMHU 3 3aKPIIJICHUMH JIBOMA €JIEKTPOMarHiTaMy, | Ha MpOBIJHUK 31 CTPYMOM.
10 MaroTh MPOQIbHI HAKOHEYHHKH, 1 IKOPS Y BUIVISIIII paMKH-KOTYIIKH Ha Bici 3 koiektopoM. Ha | 3./lemoncTparis €IEeKTPHUUHUX
0Ci PaMKHU-KOTYIIKHU € pyKOsITKa JJIst ii oOepTaHHs Bpy4Hy i1 mKiB. Ctarop i pamMKy nogapOoBaHO B | JBUTYHIB.
KoJip TOcCTiHOrOo MarHiTy. OCHOBHI TEXHIYHI XapaKTEepUCTUKH: Hampyra  >KHBICHHS
eJIeKTPOBHTYHA He Oinbie, Hix 12 B.
CymnpoBOKY€EThCSI HACTAHOBOIO 3 EKCILTyaTallii.

6.11 | Korymika apocenbpHa Kotymika npu3HavdeHa 11t IpoBeIeHHS JEMOHCTPAIIITHAX JOCTI/IB 3 eIeKTPOANHAMIKH. 1.5BuIIIEe €IeKTPOMArHiTHOT IHXYKIIiT

[Ipunan siBrsie co00I0 KOTYIIKY Ha IUTACTMACOBOMY KapKaci, MOAiIEHY Ha JIBi HEpiBHI YaCTHHHU.
Kinm 0OMOTOK KO’KHOT YaCTHHH BHBEAEHO Ha 3aTHCKAYl.
CyIpoBOUKY€THCS] HACTAHOBOIO 3 €KCILTyaTallii.

6.12 | MarHit MarsiT npu3HadeHu# I AEMOHCTPALIMHNX TOCTiIIB 3 MATHETH3MY Ta €JIEKTPOMAarHeTH3MY. 1.SIBuiIie eIeKTpOMarHiTHOI iHAYKIIiT
U-noniOuuii MarHnit sBnsie co0or HamarHideHui crajbpHuil Opycok U-momibHoi ¢opmu 3 aBokomipHuM | 2. Jlist MarHiTHOro mojist Ha CTPyM
JEMOHCTpAIiHUN (dapOysanusm. ITig vac 30epiraHHs MarHiTy HOro MOJIOCH MOTPIOHO 3aMKHYTH IutacTHHOIO 3 | 3. [TocTiitHi MarHiTH.

M’s1Ko0i ctaai. CynpoBOIKYETLCS HACTAHOBOIO 3 €KCILTyaTarlii. 4. Kondbirypaiii MarHiTHUX MOJIB.

6.13 | Marmir mtaboBuil | MarHit npuzHayeHuH U1 AEMOHCTPALiHHUX AOCIIIB 3 MATHETH3MY Ta €J1eKTPOMarHeTu3My. 1.5IBu1e exekTpoMarHiTHOT 1HIyKii
JIEMOHCTpauiiHui (mapa) MarHnit sBnsie co0OI0 HaMarHideHi craibHI OpycKM NpsMoOJiHIHHOT Qopmu 3 aBokosipHUM | 2. Jlist MarHiTHOTO IOJISE HA CTPYM

(dapOyBanusm. Ilig vac 30epiraHHs MarHiTy HOro MOJIOCH MOTPIOHO 3aMKHYTH IutacTHHOIO 3 | 3. IlocTiitHi MarHiTH.
M’s1k01 ctaii. CyIpOBODKYETHCS HACTAHOBOIO 3 €KCIUTyaTarii. 4. Koudirypamii MardiTHUX HOMIIB.

6.14 | Enexrpomarnit po30ipHuii | EnexTpomarHit npusHaueHWH AJs JEMOHCTPYBAaHHS MiIHOMHOI CHIIM eNeKTpoMarHity i Horo | 1.EjxekrpomarHiT
(miaKoBOMOIOHMIA) OynoBu.

[punan sBiste coboro ocepast 3 M’ kol craii U-noaiOHOT (popMH, 10 KiHIIIB SKOTO MPUYITUICH] IBi
OJIHAKOBI KOTYIIKH, HAMOTAHI Ha MJIACTMACOBI KapKacH 3 3aTHCKa4aMH JUTA IMiJl €JHaHHS JDKepera
JKUBIIEHHST JeMOHcTpaniiHoro. KoTymkw 3’€mHaHi TOCTINOBHO 1 MArOTh 3arajbHUN  OIIip
npubmu3Ho 3 Om. Hampyra sxunenns 4-6 B mocrifiHoro ctpymy. J{o enekTpomMarHiTy 1ogaeTsest
CTAJIbHUH AKIp 3 TAUKOM UTS ITiABIIIYBaHHS BAaHTAXIB.

CynpoBOLKYETHCST HACTAHOBOIO 3 EKCILTyaTallii.

6.15 | Ilpunan s | [lpunang npusHadeHUd I J€MOHCTPYBaHHS 3JIKHOCTI HAMPSAMKY 1HAYKIIHHOTO CTpyMmy Bin | 1.5IBuIle enexkTpoMarHiTHOl iHAYKIii
JICMOHCTPYBaHHsI ~ NPaBHJI | XapakTepy 3MiHM MarHiTHOTO TIOTOKY, SIKUi BUKIIUKAE CTPYM.

Jlenna [Mpunan sBisie co0OIO JIerke KOPOMHUCIIO, OJMH KiHEIb SIKOTO0 BUKOHAHO Y BUIJISAI 3aMKHEHOTO

KiJIbLIs, a iHIIe — po3iMKHeHoro. Kopomuciio mifBimeHe mifn’ SITHUKOM Ha BiCTpi, BMOHTOBaHOMY
B MiJCTaBKy. J[11s1 poOOTH BUKOPUCTOBYETHCS IITA0OBUH UM JyTrONONIOHMI MarHiTy.
CynpoBOJDKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii.




6.16 | Crpinku MarHiTHI Ha Crpinky TpHU3HAYEHI I TPOBEICHHS JEMOHCTpAIiMHUX jpociimiB 3 MarHetmsMmy Ta | 1. IocriiiHi MarHiTH. 1
ITaTHBax (mapa) eJIEKTPOMarHeTU3MY. 2. Konoirypartiii MarHiTHAX MOJIB.
CTpinKu SIBIAIOTH COOO KOMIUIEKT 3 JABOX MAarHITHHX CTPUIOK, KOXHY 3 SIKHX YCTaHOBIICHO Ha | 3.MarniTHe momne 3emi.
BicTpi okpemoi mimcraBku. CTpITKM BHUTOTOBIEHO i3 HaMarHideHol ctami # BigmosigHo | 4.Jlocnix Epcrena.
nodapboBano.
CynpoBOHKYETHCSI HACTAHOBOIO 3 €KCILTyaTallii.
6.17 | KoMIuiekT 3 eneKTpoizy KoMmrutekr mnpu3HadeHHUH Ui JEMOHCTPYBAHHS W MOCHIIDKEHHS eJeKTpudHoro crtpymy B | l.Emekrpomis 1
JIEMOHCTpAIi HHII €JICKTPOJTITAX.
Jo cknanay HaOOpy BXOIATH:
TUIaCTMAcOBa MOCY/IMHA 3 KPHILIKOIO, Ha SIKill 3MOHTOBAHO J[Ba YHIBEpCaJIbHI 3aTHCKaYi;
JIBa eJIEKTPOAH 3 rpadiry;
JIBa €JIEKTPO/IU 13 CBUHLIIO;
OZIMH €JIEKTPO] 3 IMHKY;
OJTVH €JICKTPOJI 3 MiJIi.
KOMIUTEKT CynpoOBOKYETHCS HACTAHOBOKO 3 SKCILTyaTalil.
6.18 | Tpanchopmarop Tpancdopmarop yHiBepcalbHUI BUKOPUCTOBYEThCS B KaOiHeTi (Pi3MKH 3araibHOOCBITHHOTO 1.lemoHCTpaIIis nia- Ta | 1
yu0OoBHii HaBYaIBFHOTO 3aKJIay Uil JeMOHCTpanii OyZoBH i NpHHLUITY il TpaHCchopMaTopa. napaMarHeTU3My.
Ckiag Habopy: 2.[leMoHCTpaIis MAarHiTHOTO
1) marmiTompoBsin B 300pi lmr ricrepesucy.
2) KOTYWIKM yHiBEepCaJbHI 2 IIT 3.demoncTpamis Touku Kropi.
4. JIeMOHCTpAIIis SIBHIIIA
€JIEKTPOMArHITHOT 1HIYKII1.
5.JleMoHCTpallis ABUIIIA CAMOIHAYKITIT.
6.JlemoHcTpanis kotymku TomrcoHa.
7.JleMoHCTpanis pobotu
TpaHc(opmaropa 3MiHHOTO CTPYMY.
8.JleMoHCTparlisl NMPUHOMIIB Tepenadi
€HEePril B Mepekax 3MIHHOT'O CTPYMY.
7 baok 2. O0gagHaHHS JJIs JJA00PATOPHHUX POOIT
7.1 | Habip naboparopuuii | Habip s BukoHaHHS 1abopaTopHUX pOOIT MiJ Yyac BUBYEHHS ENICKTPHKH Ta MarHetusMy. Habip | 1.BumiproBanus omopy npoBignukaza | 2-15%
«Enexrpuxa Ta | MOBHHEH MaTH SIMIMK Ui 30epiraHas. [Jo HaOopy Mae BXOIUTH :HabipHE MoJe, Ipo30pi MOIYMI 3 | TOIMOMOTOr aMIepMeTpa i
MarHeTu3M» pazioeIeMeHTaMH Ul CKJIQJAHHS CJIeKTPUYHHUX KUT 31 BKa3iBKOIO IMO3HAYKM Ta HOMIHAIy | BOJNIBTMETpa.

eleMeHTa, OIOK KUBIEHH:, a00 TpuMadi Iy 6aTapeloK, KOMIUICKT 3’ € JHYBaIbHUX MIPOBIIHUKIB
3 CHJIIKOHOBOIO OOOJIOHKOIO Ta KJI€MaMH y BHUIIIAII MPYKWHHOTO IITHPOBOTO KOHTAKTY, 000iMa
JUTSL XIMIYHHX €JIEMEHTIB JKMBIIEHHS (TaIbBaHIYHUX €JIEMEHTIB a00 aKyMyYJIATOPIB), PUIAIN JJIs
BUMIPIOBAHHS CUITU CTPYMY Ta HaIlpyTH.

CynpoBOKYETHCS HACTAHOBOIO 3 CKCILTyaTallii.

2. JocmimKeHHs eeKTPUIHOTO KOoa 3
IMOCJIIIOBHUM 3’ €THAHHIM
MIPOB1THUKIB.

3. JlocnimkeHHs eNeKTPUYHOTO KoJia 3
napajeibHUM 3’ € THAHHSIM
MPOBIHUKIB.

4.BumiproBanns EPC i BHyTpilIHBOTO
OTIOpY JUKEpENa CTPyMy.

5. BuMmipioBaHHsI eMHOCTI
KOHJICHCATOPA.

6. BuzHaueHHs eHeprii 3apsIKeHOTO
KOHZICHCATOpA.

7. JocaiKkeHHs] TPaH3UCTOPA




7.2 | Enexrpomarnit po30ipHuii | EnexTpomarHit npusHaueHH 171 JOCHTIPKEHHS TAHOMHOT CHITM eJIeKTpoMarHirty i oro Oynosu | 1.CxiaganHs Ta BunpoOyBanHs | 2-15%
nmabopaTtopHuit MIpY BUKOHAHHI J1a00paTopHOi poOoTH. €JIEKTPOMArHITy
(TriTKOBOITOMIOHUTA) [punan sBiste coboro ocepast 3 M’ kol crani U-noaiOHOiT popMH, 10 KiHIIIB SKOTO MPUYITUICH] IBi
OJTHAKOBi KOTYIIKH, HAMOTaHI Ha IUIACTMACOBI KapKacH 3 3aTUCKaYaMH JJIs i’ € JHAHHS JDKepena
JKUBIIEHHST JeMOHcTpaniiHoro. KoTymkw 3’€mHaHi TOCTIIOBHO 1 MArOTh 3arajbHUNA  OIIp
npubmu3Ho 3 Om. Hampyra xunenns 4-6 B mocrifiHoro crpymy. J{o enekTpomarHiTy 1ogaeTses
CTaJIbHUH SIKIp 3 TAYKOM JUISl MiJIBIIIYBaHHS BAHTAXKIB.
CynpoBOHKYETHCS HACTAHOBOIO 3 eKCILTyaTalli.
7.3 | Korymxka-MOTOK KoTyurka-MOTOK TpH3HaueHa Jisi BUBYEHHsS MAarHiTHOTO MO CTpyMy, B3aemopii kotymku 3i [ 1.CrocrepexeHHs siBHIA 2-15%
CTPYMOM 1 MarHiToMm, JOCJIPKEHHs SBUIA €IEKTPOMarHiTHOI 1HIyKIIii. €JIEKTPOMArHiTHOI IHIYKIIT
SBnsie coboro ApiT, HaMOTaHWH Ha TUIACTMACOBMU NWIIHAPHUYHMN Kapkac. Omip korymku | 2. JlocmipkeHHs sBHIIA
npuommzHo 10 Om. €JIEKTPOMArHiTHOI 1HIYKIi1
CynpoBOJUKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii.
7.4 | Kommekr MmarHiTiB | KoMrurekT MicTuTh 2 mraboBUX MarHiTy. 1.CnocTepexeHHs ABUIIA 2-15%
mTaboBUX MarHitu sBISIIOTH cOO0I0 HaMarHideHi CTajibHI OpyCcKH NpsIMOJIiHIHHOT opMH 3 JTBOXKOJIIIPHUM | €JIeKTpOMAarHiTHOI IHAYKIi{
(hapOyBaHHSM. 2. locmipKkeHHs SBHIIA
CynpoBO/DKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii. CJICKTPOMArHiTHOI iHIYKIIi.
7.5 [MigxoBomoniOHMIT MarHiT | MarHiT sBJIsie COO0I0 HAMArHIYeHUH CTaNbHAN OpyCOK IiIKOBOMOAIOHOI opmu 3 ABoXKOMipHUM | 1.CroctepekeHHs spuma | 2-15*
nmabopaTtopHuit (hapOyBaHHM. €JIeKTPOMArHIiTHOT IHIYKIii
CynpoBOKYETHCS HACTAHOBOIO 3 €KCILTyaTallii. 2. JocmimKkeHHs SIBUTIIA
€JIEKTPOMArHIiTHOI 1HIYKIII.
7.6 | Kommexkt g BuB4eHHs | KoMmIuiekT mpu3HaueHWi 1Is1 BUKOHAHHSA JIAOOPAaTOPHOI pOOOTH MO BUBUCHHIO 3aJeKHOCTI cwiw | 1.Bu3HaueHHs TemneparypHoro | 1
3aJIe)KHOCTI OMOPY METANIB | CTpyMy y MeETajleBOMY 3pa3Ky Ta HAIiBIIPOBITHHUKY BiJ TEMIIEpaTypy OTOUYIOYOTO CEpPEeNOBHINA. | KoedimieHTa omopy MeTay.
BiJl TEMIIEpaTypH KoMIIeKT MiCTUTh JPOTSIHY KOTYIIKY Ha MJIaCTMAacOBOMY KapKaci, BMILIEHY y TPO30py €eMHICTh. | 2.J[ociDkeHHsS — 3aJIeKHOCTI  OIOpy
Mae MOKJIMBICTh BUKODHCTAHHSI TEPMOMETPA. HAIiBOPOBIIHMKIB BiJ TEMIEPATYPH.
Yacruna V. OnTuka Ta atomua ¢gisuka
8 Buiok 1. JleMoHcTpauiiiHe 00.1agHAHHS
8.1 | Habip «l'eomerpryna | HaGip npu3HaueHu# aJ1sl JAEMOHCTpAIIIN 1117 YaC BUBYCHHS T€OMETPUIHOI OTITHKH. 1. [IpsmomiHiiiHe MOMMPEHHS CBITIA 1
ONTHKa Jo ckiamy HaOopy BXOmATH: JIH3M, IPO30pI MOAeNl ONTHYHUX OO €KTIB, J3epkaio, ekpaH, | 2. BigOuaHHs cBiTia
npo30opa KIOBETa, OCBITJIIOBAY, CBIDIOQUIBTPH, MoOAeNb 3eMili Ta Micslsd, MOHTaxHI | 3. 300paXKeHHs B INIOCKOMY JI3epKali
npucrocyBaHHs. ExeMeHTH HaOOpy MaloTh KpilUIEHHS JJIsl MAarHiTHOT JIOIIKH. 4. 3aJOMJICHHSI CBIiTIa
CynpoBOIKYETHCS HACTAHOBOIO 3 EKCILTyaTallii. 5. Xix npoMeHiB y JliH3ax
6. YTBOpEHHS 300paxkeHb 3a
JIOTIOMOTOI0 JIiH31
8.2 | Monens oka Mopnens npu3HadeHa Jyis IEMOHCTPYBaHHsI Oy/ZI0BH OKa SIK OIITUYHOI CHCTEMH. 1.bynoBa Ta z1ist ONTHYHUX NPHUIIaIiB 1
Monens sBiste co00r0 po30ipHy modapOoBaHy KOMIIO OKa JIIOAWHH, 3011bIIeHy B 5 — 10 pas. (doroanapara, mpoekuiiHOTO anapara
CyIIpoBOJDKY€EThCS HACTAHOBOIO 3 EKCIITyaTallii. Tom1o). Moziesb oKa.
8.3 | IIpusma npsimoro 30py [Ipunag npu3HaUSHO AJISL AEMOHCTpALil SBHUIA AUCIEPCii Ta CIIOCTEPEKEHHS CHEKTPiB CBITHUX | 1.BunpomiHIOBaHHS 1 MOTIMHAHHS 1

006’exTiB. [Ipr3Ma Mae MIacTMacoOBHA KOPIYC 3 ONTHYHUMH €IIEMEHTAMH.
CynpoBOKYETHCS HACTAHOBOIO 110 €KCIUTyaTallii.

SJICKTPOMArHiTHUX XBHJIb.
2.JleMOHCTpaIlisl HEepEPBHOTO Ta
JHIHYATHX CHIEKTPiB
BHUITPOMiHIOBaHHSI.

3. CIeKTPOCKOIL.




8.4 | Habip st | Habip npu3HayeHui 11t MpOBEACHHS AEMOHCTPALiHAX JOCIIAIB 3 XBUIIHOBOT ONITHKH. 1.lemMoHCTpanis siBUIIA iHTEphepeHIii
neMoHCTpyBaHHS 3 (isuku | o cxiiamy HaOOpY BXOISATH: CBITIIA.
«XBHJIHLOBA ONITHKA) HAITiBIIPOBITHIUKOBH J1a3ep 3 OJIOKOM KIBIICHHS, 2.[lemoHCTparis sBumIa audpaxiii
rpm3Ma i3 ckira «DiiHT; CBITIA.
30ipka «Kinpe HeroToHay; 3.JleMOHCTpaIlis SBHIIA MOIAPU3ALii
6inpusma dpenerns; CBiTIIA.
00’€KTH 7151 CITOCTEPEIKCHHS AU (PAKIIiT; 4. JIeMOHCTpAIlis Tucrepcii cBiTiia B
JnudpakuiiHi rpaTku; MIPO30PHUX CepeIOBHIIAX.
MOJISIPOi N,
JI3epKao;
CBITIOMIIBTD;
JIH3H;
JIeTali s 3aKPITUICHHS ONTHYHHUX €JICMCHTIB.
CyTIpOBOIKYETHCS HACTAHOBOIO 3 EKCILTyaTallii.
8.5 Jo3umerp Jo3uMeTp nmpu3HAuYCHUN IS KOHTPOIIIO palialliifHol 00CTaHOBKY i BUKOHAHHA AeMOHcTpamidaux | 1.IIpuHImmn mii myuiapHuKa | 1
Ta JTabOPaTOPHUX POOIT IIPHU BUBUCHHI MMUTAaHb aTOMHO] 1 AAEPHOI (Pi3HUKH. 10HI3amIHHUX YaCTHHOK.
OCHOBHI TeXHIYHI XapaKTePUCTUKA JO3UMETpa: 2. lo3zumetpu
Jiarma3oH MOTYXHOCTI eKCIO3HUIIHHOT 103H Y- 1 B-BUIIpoMiHIOBaHHS, MKP/T — He Byxuwmii, Hix 0,0
—999;
eHepris y- 1 B-BunpomiHiOBaHHs He MeHe, Hix 0,1 — 1,25 MeB.
CynpoBOLKYETHCST HACTAHOBOIO 3 EKCILTyaTallii.
9 Byok 2. O61aHAHHS JIs1 J1A00PATOPHUX POOIT
9.1 | Habip naboparopuuii | Habip mpusHaueHHi A1 BUKOHAHHS JIAOOPATOPHUX POOIT MMiJ Yac BUBYCHHs reomerpuuHoi Ta | 1.JlocmimkeHHs BiIOMBaHHS CBIT/IA 3a 2-15%*
«OnTuka» (3 AMUKOM Ui | XBUIBOBOI ONTHKU. JIOTIOMOT0X0 IIJIOCKOT'O A3€pKaa.
30epiraHHs) Jo cknany HaOOpy BXOIATh: 2. JlociiKeHHs 3aJIOMJICHHS CBIT/IA.
SIIUK JUTsE 30epiraH s, 3.BusnavenHs pOKyCHOT BiICTaHi Ta
HaIpaBIISIOuUi perTep, ONITHYHOI CHJIN TOHKOI JITH3H.
JiH3H, 4.CriocrepexxeHHs iHTephepeHuii
niapparmu, CBITIA.
MOJIAPOiNH, 5.CrocrepexeHHst Audpaxiiii cBiTia.
mudpakiiiiHa rpaTka, 6.Bu3HavYeHHS TOBXUHA CBITIOBOT
MPO30pi MOZIENi ONITUYHUX 00’ €KTIB, XBUIIL.
JI3epKajo, 7.BuBdeHHs SBUIIA MOJIAPU3AITii
eKpaH, CBITJIA.
JUKEPEIIo CBITIa, 8.CrocTepexeHHs! HelepepBHOro i
MOHTa)KHI IPUCTOCYBaHHS. JHIHYATOrO CIIEKTPiB PEYOBUHU.
9.2 | Kommiekt ¢dororpadiii | Kommiext dotorpadiii TpekiB npu3HaueHHNA IS 03HAMOMIICHHS 3 JCIKMMU MeTonamu BuBueHHs | 1. JlocmimpkeHHS TpekiB 3apspkeHux | 2-15%
TPEKIB 3apsIDKEHUX | TPEKiB 3aps/PKEHMX YacTWHOK, IX MacH eHeprii 3a pajiycamMu KpHBHM3HM TpeKiB (32 YMOBH | 4acTWHOK 3a (ororpadismu.
YaCTHHOK BiJJOMOTO MATrHITHOTO TIOJI); aHANi3y TPEKIB 3aps/DKCHUX YACTHHOK Y MAarHITHOMY IO

ineHTH(IKaIii NOCTIIPKYBaHOT YaCTMHKH METOJOM ITOPIBHSHHS I TPEKy 3 TPEKOM IIPOTOHA B
Kamepi Binbcona, BMillleHO B MarHiTHE mmojie. @oTorpadii BHKOPUCTOBYIOTHCS 1T YaC BUKOHAHHS
s1a00paTopHOl poOOTH «BHBUYEHHS TPEKIB 3apsUHKEHNX YACTUHOK 32 TOTOBUMH (hoTOorpadisMum»




9.3

[Mpunax ans 3anamoBaHHsS
CHEKTPATBHUX TPYOOK

[puag s 3anamoBaHHs CIEKTPAILHAX TPYOOK MPU3HAYCHUH IS Bi3yaJIbHOTO CIIOCTEPEKEHHS
JMHIAYATHX CHEKTPIB, a TAKOXK UL MPOBEICHHS POOOTH (Hi3MIHOTO BUMIPIOBAHHS JIOBKUH XBUIIb
BUIIPOMIiHIOBAaHHS Ta3iB.

1.CrocTepeskeHHsI  HENepepBHOTO i
THIAYATOTO CIEKTPIB PEIOBUHH.
2.BusHaueHHsS  JOBXHHHM  CBITJIOBOI

1. Hampyra xusnenns~ 220 B 50 'y (a6o 42 B 50 T'm) XBHIII.
2. Poboui ra3u: BojeHb, relii, HeoH (abo i)
10 Yacruna VI. Actponomisi biok 1. JleMoHcTpaniiiHe 00J1aJHAHHS
10.1 | Temypiit Tenypiit sBIsie co0OrO pyxXoMy Mojeib, 0 JeMOHCTpye pyx 3emii HaBkomo Conms Ta pyx | 1.Temypii
Micsms HaBKoI0 3emii.
Temypiit mae migcBitky moneni CoHI Ta onudpoBaHMHA MO po3MiIIeHHS 3eMIIi 3a MiCsSIsIMu
poky. Bci Hanvicn MaroTh OyTH BUKOHAHI YKPaiHCHKOIO MOBOIO.
10.2 | Mogens "Consrana | Mogens nemoHcTpye OyzmoBy COHSUHOI cHCTeMH i Aae ysBieHHs npo po3mip Corns, ycix manet | 1. Mogens "Consaaa cuctema"
cucrema" CoHsiuHOI cHCTEeMH 1 MPUOIU3HY BiAcTaHb KOKHOI ruraHeTH Bif COHIIS - BIAMOBIAHO 1X MicIie B
CoHsIUHIN cUCTEMI.
10.3 | Ontuunuit teneckon | Teneckon mae ontuuHy TpyOy cuctemu Hpiotona Ha MoHTyBaHHI JloOcoHa. Aneprypa Teneckona | 1.OnTHYHMIN Teneckor.
cuctemu [Jobcona 200 MM, cBiTIIOCHIIA O. 2.BuBUeHHS BUUMOTO 30pSTHOTO Heda.
Teseckon KOMIUIEKTYEThCS 2 OKYJIIpaMU.
10.4 | Pyxoma kapra 3o0psiHOTO | Pyxoma kapra siBisie co00r0 NpHCTpiii Ut opieHTauii Ha HeO1 y [TiBHIYHIN MiBKYJI. 1. Pobora 3 pyXoMO10 KapTolo 30psIHOTO
Heba IIpu3HaveHa st BUKOHAHHS POOIT y MPaKTUYHINA aCTPOHOMII. HeOa. Bu3HaueHHs TMONOKCHHS CBITHII
Ha HeOecHil cdepi 3a T0MOMOTrH KapTu
30psIHOTO Heba .
2. EkBaropianbHi CHCTEMH HEOECHHX
koopnuHat. Kapra 3opstHOrO Heba.
3.BuBueHHs (criocTepexeHHs)
BHIMMOTO 30PSHOT0 Heba
Yacruna VII. JlonaTkoBe 001agHAHHS
10 Baok 1. O0aaaHaAHHA 3araJbLHOIr0 NPU3HAYEHH ST
10.3 | Hudpowuii MikpocKoI [Ipamtoe y pexxumi BeO-KaMepH, MIiKPOCKOIA 3 MOXIHBICTIO BHMIPIOBATH JIiHIMHI BEITMYHUHH.

Mikpockoml Tpaioe 3a MPUHIMIOM OU(PPOBOI KaMepw - 30UTbIIye 00'€KT, pOOUTH 3HIMKH it
nepefae Ha KOMITIOTEp, JIe 3a JOIOMOTOIO CIIEIialli30BaHOTO IIPOrPaAMHOTO 3a0e3eUeHHS MOKHA
MIPOBOAMTH IOCIIKEHHS B PEKHIMI PEabHOTO Yacy Ta apXiByBaTH OTPHUMaHi Pe3yJIbTaTH.
udposuit MikpocKkon NOBUHEH 3a0e3MeuyBaTH Taki NPUoMU 1 METOM POOOTH:

301IBIIYBaTH JOCIIKYBaHi 00'€KTH, pO3MIIIEH] Ha MPeAMETHOMY CTONHKY, B 10, 60 1 200 pa3is;
BUKOPUCTOBYBaTH B SIKOCTI JOCIHI/PKYBAaHHX SIK ITPO30Pi, Tak 1 Hempo3opi 00'ektH, sk (ikcoBaHi,
Tax 1 HediKcoBaHi;

JIOCIIJDKYBaT TIOBEPXHI JIOCHTh BEIHMKHX OO'€KTIB, IO HE ITOMIIIAIOTHCS Oe3N0cepeaHbo Ha
HpEeIMETHHIA CTOJIHK;

(dororpadyBaTi, a TaKoXK TPOBOJUTH BiCO3HOMKY TOTO, IO BigOyBa€ThCS, HATHCKAOUH
BiJIIIOBITTHY KHOIIKY BCEpEHHI iHTepdeiicy mporpamu;

(hikcyBaTH crmocTepexyBaHe, HE TypOyIOUHCh Ipo Horo 30epeskeHHS - (aiimm 30epiraroThcs
ABTOMAaTH4HO;

3a/aBaTy MapaMeTpy 3HOMKH, 3MIHIOIOYM YacTOTy KaapiB - Bix 4-X KaupiB B cekyHIy mo | Ha
TOJVHY;

BUKOHYBAaTH HaWMNpocTimi 3MiHM B OTpUMaHux ¢otorpadisx, He BHUXOISYM 3 MpPOrpamu
MIKPOCKOIIa: HAHOCHTH IIAMUCH 1 TOKaXYHKH, KOMIFOBaTH YaCTUHH 300pasKeHHS 1 TaK Jai;
EKCIIOPTYBATH PE3yJIbTaTH JUIsi BHKOPUCTAHHS B 1HIIMX pOrpamax:




rpadiuni daitnm - y popmarax *. jpg abo *. bmp, a Bineo daitnm - B popmari *. Avi;

30UpaTH 3 OTPHUMAaHUX Pe3yAbTaTiB (POTO i BiICO3HOMKH AEMOHCTPALiiHI JOOIPKH - «IiadiTbMm»;
PO3IpPYKOBYBaTH OTpUMaHi rpadivdai Gaiiiny B pi3sHUX PeKUMaX;

JIEMOHCTPYBAaTH JOCIHIKyBaHI 00'€KTH 1 BCi BUKOHAHI 3 HAUMH il HA MOHITOPI MEPCOHAIBHOTO
KoMm'rorepa Ta/abo Ha MPOEKIIHHOMY €KpaHi, SKII0 10 KOMITIOTepa MiAKIIOYeHO
MYIBTUMEIIMHUN TIPOEKTOP.

MIiKpOCKOII CYNPOBOKYETHCSI HACTAHOBOIO 3 eKCILTyaTallil.

104

Hudposwuii poroanapar

[pamtoe y pexxumi mudposoro ¢oroanapara Ta Bigeokamepu. [J03Boise IPOBOAUTH ITIOKAAPOBY
Ta cepiiiny (orosiiomky. [103BosIsie 3iICHIOBATH WIBUIKICHY BiZI€O3HOMKY 3 4AaCTOTOIO KaJIpiB JI0
600 x/c. Mae BOynoBanuii ¢porocnanax.

10.5

doTomraTuB

3abe3neuye kpimieHHS UGpPoBOro (oToamapara 3a JOMOMOTOK CTaHAAPTHOI TBHHTOBOI Pi3bOH.
Mae perynboBaHMi MaWJaH4MK JJIsl KpiruieHHs. 3a0e3ledye BCTaHOBJIEHHs (horoamapara Ha
BUCOTI HE MeHIIE | M.

10.7

MarniTHHI TepeminryBay 3
MiirpiBoM

Ipunax n03BoJNIsE 3MIHCHIOBATH TMEPEMINTYBaHHS PIMH y CKISSHHX KOJ0ax 3a J[OTIOMOTOO
00epTOBOrO SIKOPsi, IO HMPUBOJUTHCSA Y IO OMOCEPEAKOBAHO Yepe3 PYXOMHUN MArHiT B OCHOBI
nepeminryBada. IlepemilnryBad MOBHHEH MAaTH PETyJIbOBaHY IIBHIKICTH OOCPTAHHS SKOPS Ta
MUIIrpiB ITOBEPXHI 0 Temueparypu He Buuie 120 C.




Jonarok 2

n0 Hakazy MiHicTepcTBa OCBITM 1 HayKu
Ykpainu

Bix 15.10. 2015 Ne 1088

Indopmanist obJ1acTi
MPO 3aKyMiBJII0 00J1aTHAHHS
(na BukoHanHs noctanosu Ka6inety Minictpis Ykpainum Bix 05.10.2015 Ne 1033-p)

Ne Ha3sBa Ha3sBa KinbkKicThb, Hina, Bupoonuk
3/m | 3araJJbHOOCBITHBLOIO | 00JaHAHHSA oj. TPH. (mocTavyajJIbHUK)
HABYAJIbLHOIO
3aKJIaay
1.




