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Yem akTyanbHa MOsl padboTa’?

AKTyaJbHOCTh JAHHOW PabOThl COCTOUT B TOM, YTO C
BO3PACTOM MHTEPEC K CTPOCHMIO UTPYIIKH HE
YMEHbBIIIAETCS. Y MHOTHX €CTh MJIAJIINE OpaThs WU
CECTPBI, U Mbl HEPEAKO HAOIIOIAEM 3a TEM, KaK OHM
IBITAIOTCS pa300paTh UTPYIIKH, HABEPHOE, IIOTOMY YTO
OHHU UM IPOCTO HE HPABATCH.

J1eTu B3pOCIICIOT, U X B3MJISAAbI HA BEIIU MEHAOTCA. MM
y>K€ HE MPOCTO XOYETCS pa3o0paTh UTPYIIKH, Y HAX
MTOSIBJISIETCSI MHTEPEC K MEXaHU3MAaM, KOTOPbIE HAXOAATCS
BHYTPU UT'PYIIKHU.



O0BbeKT uccae10BaAHUSA:

Hrpyiika — npeaMeT, IpeaHa3HaYeHHbIN 1J1s1 UTPhI U
IMO3HABAHUS MUPA.

Takum oOpazoM, JiJ1si peOeHKA UTPYILKA JOIKHA OBITh
YBJICKATEIILHOW U HECJIOXKHOM.

I'unore3a: mpeanoioKUM, YTO B OCHOBE JICUCTBUS JIFOOOM
UTPYIIKH JeKaT (PU3NUECKUE 3aKOHBDI.

3agauM UCCJaeI0BAHNA:
1. KnaccupuuupoBarh UTPYILIKH 110 TPUHIANY JICHCTBUSL.

2. OOBSICHUTH NPUHIIMII JICHCTBUS UTPYIIEK HA OCHOBE 3aKOHOB
153200978

3. cnmonb30BaTh MPUHIIAIL AEUCTBUS UTPYILIEK JUIS HATTISAAHOM
AEMOHCTpAlUU (PU3NYECKUX SIBIICHUH M 3aKOHOB Ha ypOKax
(PU3UKH U MaTEMaTHUKH.




[IpenmeT ncciaemoBanus — GU3NICCKUE SIBICHUS 1
3aKOHBI, KOTOPBIE HCTIOJIB3YIOTCS B YCTPOMCTBE U
paboTe JETCKUX UTPYIIEK.

MeTonanl nccienoBaHus: HaOIIOICHHE,
IKCIICPHUMEHT, aHAJIU3.




I PA3JIEJI 1. (TeopeTndeckuin)

B naHHOM pa3zziene Mbl pacCKa)keM BaM O
CIEIYIOLIEM:

1. Kakue ObIBarOT UT'PYIIKH
2. Iloyemy uX I€IIT HA OTACIbHBIC TPYIIIIbI

3. O0OBsICHUM BaM IMPUHIUII paOOTHI UTPYIIEK, B
3aBUCUMOCTH OT I'PYIIIIHI.




1.1  PacmpeneneHue urpyliek 1o rpymnram
* VlHepluMOHHBIE UTPYIIKHU.
e 3aBOJIHBIC UTPYIIKH.

* HUrpyuiku, 1emcTBue KOTOPbIX OCHOBAHO HA PA3JIMYHOM
MTOJIOKEHUU LIEHTPA TAXKECTH.
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* 3BYKOBBIC UTPYIIKH.

* [ MPOCKONMMYECKUE UTPYIIKH.
* Mar"autHble UTPYIIKH.

* MHrpymku, pactyiiue B BOJE.

* HWrpyuiku, 1€UCTBHUE KOTOPHIX OCHOBAHO HA CYIIECTBOBAHUU
ApXUMENOBOU CUJIBI.

e Urpymiku, 1€HCTBUE KOTOPBIX OCHOBAHO HA 3aKOHAX ONTHKH.




MHep1iMOHHbBIE UTPYILIKH.




3aBOJHbBIE UTPYIIKH.




HUrpyuiku, neucTBUe KOTOPHIX
OCHOBAHO HA Pa3JIMYHOM II0JIOKEHUH
LIEHTPA TAKECTH.




HNrpymku, 1eNCTBUE KOTOPHIX OCHOBAHO Ha
CYILIECTBOBAHUHU apXHUMEIOBOH CHUJIbI.




HUrpyiuku, 1eMcTBUE KOTOPHIX OCHOBAHO Ha
3aKOHAX OIITHKHM.




II PA3JIEJI 2. (ITpakTr4yeckuii)

B stoMm paznene Mbl Oygem
MCIIOJIb30BaTh IIPUHIUIIBI UTPYILCK IS
YCBOCHMS MaTepuasia Ha ypoKax
(PM3UKH 1 MAaTEMaTHKHU.




2.1 Ucnionb3yeM OpUHIMIT paOOTHl MATHUTHBIX UTPYIIEK.
OOopynoBaHUE:

Kapron

Hoxuauiisl

Mapxkep

JIByXCTOPOHHUU CKOTY

MaruuTsbl (21m7)

[IITaruB (21m1T)

Hutkm (21m7)



















BBIBO/I: UTaK, MBI MCIIOJIb30BAJIN IPUHIIUII
pabOThl MAarHUTHBIX UTPYIIEK JIJISI YCBOCHHUS
Marepuaia 1o JIEKTPU3ALUA TEIT U TEM
CaMbIM MMOKa3aJu JIETIM, UTO JEUCTBUTEIIHLHO
OTHOMMEHHBIE 3apsAabl B3AUMHO
OTTAJIKUBAIOTCS, & PA3HOUMEHHBIEC
IIPUTATUBAIOTCH.




2.2 Ucnionb3yeM NpUHLIMIT pa00Thl UTPYIIEK, JEUCTBUE
KOTOPBIX OCHOBAHO HA PA3JIMYHOM MOJO0XKEHUHU LIEHTPA
TSAKECTH.

OOopyi0BaHuME: KapaHaalll, HOKHHUIL[bI, KAPTOH, CKPEIIKA,
CKOTY, KJICH, MIACTAJIMH, [IBETHBIC MAPKEPhI










BrIBOT:

LIeHTp TSKECTH - TEOMETPUYECKAA
TOYKA, HEU3MEHHO CBsI3aHHAA C TBEPAbIM
TEJIOM, Yepe3 KOTOPYIO IMIPOXOIUT
PABHOAEHCTBYIONIAA BCEX CHUJI TSIXKECTH.
IIpoaenbiBast TAKOW ONBIT, Mbl HAITISITHO
IIPOAEMOHCTPUPOBAJIH IIIKOJIbHUKAM, YTO
€CJIU CMECTHUTD LICHTP TAXKECTHU, MOKHO
OOOUTHCS YCTOMYMBOIO PABHOBECHS.



2.3 JIist yCBOEHMS MaTepualia 1o TeMeE « YCIOBHUE
IJIaBaHUS TE» UCIIOJIb3YEeM IIPUHIMIT pAOOTHI
UTPYIIEK, IEUCTBUE KOTOPHIX OCHOBAHO HA
CYIIIECTBOBAHUYN APXUMEIOBOM CHUJIbI

OOopynoBaHME: KPbIIIKA U3 MIACTHUKA (2111T),
IBYXCTOPOHHMI CKOTY, HOKHUIIBI, CTEKJISTHHBIC
KOJIOOUYKHM (3111T), MapKep, HEOOJIBIIIOE KOJTUUECTBO
BOJIbI, IECOK, COCY/JI C BOJIOM, (poaMupaH (CUHUH,
KEJITBIN, 3E€JICHBIN )




Hy a TpeThIo KOJ004YKY MBI OCTaBIsIEM MYCTOM.










[Touemy ke Tak, cipocure Bbl? Ceryac Mbl BaM BCE MPOSCHUM.

1. CpegHee 3Ha4€HHUE IJIOTHOCTHU MECKA B HACBIITHOM COCTOSIHUH IpumepHo 1400
Kr/M3.

[InorHOCTE BOMBI -1000 K1/M3.

COOTBETCTBEHHO, CPEAHSIS IJIOTHOCTD MECKa OO0IbIIEe, YeM IIOTHOCTh BOABI, U3-3a
3TOI0 KOJIOOYKA C IIECKOM YTOHYIIA.

2. CpeaHsisi MIOTHOCTH KOJIOOUKHU ¢ BojioM paBHa 1000 kr/m3
[InmorarOCTE BOOBI -1000 KT/M3

M3 3TOTO CieayeT, 4To CpeAHss IJIOTHOCTh KOJIOOUYKHM ¢ BOAOM paBHA MJIOTHOCTHU
’KIIKOCTH, 1 COOTBETCTBEHHO KOJIOOYKA ¢ BOJAOM HAXOIUTCSA B IIOKOE.

3. CpenHsis II0THOCTh Bo3ayxa - 1,225 kr/M3, U Tak Kak INIOTHOCTh BOJIbI paBHA
1000 kr/mM3, 3TO 3HAUMT, UTO CPEAHSS INIOTHOCTh TeJla MEHbIIIE, YEM INIOTHOCTh
KHUIKOCTH, B II0O3TOMY TE€JI0 HAXOAUTCS HA IIOBEPXHOCTH JKUJIKOCTH



BBIBO/I: TTOKa3aB TaKOM UHTEPECHBIN OIIBIT
AETSIM, Mbl HE TOJIBKO CMOIJIM HAOIr0/1aTh
X YIUBJIEHHBIC JIMIIA, HO U JI0KA3aTh, 4TO
[IOJIOKECHUE TEJIa B BOJIE 3aBUCUT OT
CPEJHEHN IUIOTHOCTH TEJa U
HEMOCPEJACTBEHHO OT IJIOTHOCTHU
KUJIKOCTH.




2.4. Mcnonab3yeM NPUHIIUII UTPYILEK, JEUCTBUE KOTOPBIX
OCHOBAHO Ha 3aKOHAX OITHUKMU.

OOopynoBaHue: MaJIeHbKHE 3epKaia (211T), IOJACTaBKa MO, 3€pKaIo
(2mT)













CKOJIBKO K€ 0CEli CHMMETPUU OBIBACT Y
N300paKeHUs?

[IpuBeaeM npruMep OCHOBBIBASICh HA PUCYHKE
Nel41 (cm oto Ne23)










BoIBOI: ACUCTBUTEIBHO Mbl YOSIUIINCH, YTO OTPAKCHHUE
OT 3€pKaja MOXHO IPUMEHUTD HE TOJIBKO B UTPYIIIKaX,
HO U MOXKET CIYKHTh KaK IIIaprajaka JIjIsl yJaliuxcs, a
MMEHHO B IIOCTPOCHUN CUMMETPHUYHBIX U300paKCHHUH.
Taxxe yyamuecs MOr'yT IMOJHECTH 3€PKaAJIO MO/]
pPa3HBIMHU yIJIAMU U YOSIUTHCS, UTO OCEH CUMMETPUH Y
N300pakKeHUs JSUCTBUTEIILHO MHOXKECTRO.




3aKJIIOYECHHUE

1. I/ICCHCI[OBEIJII/I HNI'PYLIKY, U BBIIIOJIHWJIN BCC ITIOCTABJICHHBIC 3a/1d49M.

1.1 KitaccuunuupoBainy UTPYIIKY 110 IPUHIANY JCUCTBUS 1
JNIEUCTBUTENBHO BBISICHWJIM, YTO UTPYILIKHU JIEJIATCS HA MHOTO TPYIIIL,
9TO 3aBUCUT OT IIPUHIIUINA JECUCTBUAI.

1.2 OOBSICHUIIM NIPUHIAI JCHUCTBUS UTPYIIIEK HA OCHOBE 3aKOHOB
(pr3UKH.

1.3 Mcnonb30Baiiv NPUHLIKI JEHCTBUSA UTPYIIEK I HATJISTHOM
JEMOHCTpaMU (PU3NIECKUX SIBJICHUN M 3aKOHOB Ha yYpOKax (PU3HUKHU.

2. IloaTBepaniiy runoTe3y: B OCHOBE ACUCTBUS JII000N UTPYILKH
nexar (U3NYECKUE 3aKOHbBI HIIU SIBJICHUS




3. Ucnmoyb30BaJIM IPUHIMIT PA00THI MATHUTHBIX UTPYIUEK, SIS YCBOCHUS
Marepraia Mo ICKTPU3ALUNA TEJI U TEM CaMbIM ITOKA3aJIM JIETSAM, YTO JICHCTBUTEIBHO
OJITHOMMEHHBIE 3apsIAbl B3aUMHO OTTAJIKHUBAIOTCS, a PA3HOMMEHHBIEC ITPUTATUBAIOTCS.

4. Acnmosib30BaJ I MPUHLHUII PAa00ThHI UTPYILIEK, JIeUCTBHE KOTOPHIX OCHOBAHO HA
Pa3JIMYHOM NMOJIOKEHUH LEHTPA TAKECTH; HAVISIHO MPOJAEMOHCTPHUPOBAIHU
IIKOJIbHUKAM, YTO €CJIM CMECTUTh LEHTP TAKECTH, MOKHO JIOOMTHCS YCTOMYMBOIO
PaBHOBECHS.

5. cnmosb30BaJIv NPUHIIKII PAa00ThI MTPYILUEK, 1eMCTBHE KOTOPbIX OCHOBAHO HA
CYLIECTBOBAHUU APXUMEA0BOM CIJIbI, JJIsl YCBOCHHMSI MaTepHaJia 1o TeMe «YCJI0BHUe
IJIABAHMA TeJD»; ITOKA3aB TAKOW MHTEPECHBIN OMBIT JACTIM, CMOIJIM JIOKA3aTh, YTO
ITOJIO’KEHUE TEJIA B BOJIE 3aBUCUT OT CPEIHEN INIOTHOCTH TEJIA U HEMOCPEACTBEHHO OT
IJIOTHOCTH KHUJIKOCTH.

6. UCcnosib30BaJ M MPUHIMUII UTPYLHICK, JeCTBUE KOTOPHIX OCHOBAHO HA 3AKOHAX
ONITHKM; JICMCTBUTEIBHO YOEIUIINCH, YTO OTPAKEHUE OT 3€pKajia MOKHO IPUMEHUTH HE
TOJIBKO B UTPYIIKAX, HO U MOXKET CIYKUTh KaK IIIIaprajika 1y y4alrxcs, a AIMEHHO B
IOCTPOCHUN CUMMETPUYHBIX U300paKCHUM.
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