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PACCMOTPEHDI YTBEPXIAIO
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KoHnTponbHO-U3MepUTENBbHBIE MATEPHUAIIBI COCTABIICHBI penoaasareneM Pemernsk H.A.




© 00 N oo o A W N P

W N D NN DN DN DN DD DN PR PR R R, R R R
o © 00 N oo o B~ W N PP O O 0o N oo o w DN+ o

Conep:xanue
TlogacuuTensrHad 3ammmcka

CTpyKTypa KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPHATIOB .....uvveeeneeneenennennnne.

Kputepun OLIeHKH OTBETOB OOYUYATOIIIMXCS « .. venvenneeneaneeaneaneannennennn

IIponenypa NOATOTOBKU U MPOBEACHUS K3AMEHA . ..ouvnveneennnennennen.

DK3aMEHAIMOHHBIA OMITET NO 1 oooo e,

DK3aMEHAMOHHBIA OMIIET NO 2 oottt

DK3aMEHAIMOHHBIA OMITET NO 3. . e,

DK3aMEHAIMOHHBIA OMIIET NO 4 ...,

DK3aMEHAIMOHHBIA OMIIET NO 5 ...,

DK3aMEHAIHOHHBIN OMIIET NO 6 ..ottt

DK3aMEHAIMOHHBIA OMITET N 7 ..,

DK3aMEHAIMOHHBIN OMIIET NO 8 .ottt e,

DK3aMeEHAMOHHBIA OMITET NO O . e,

Oxk3aMeHaMOHHBIA OMITET N 10 .. ...,

DK3aMeHaMOHHBIA OMIIET No 11 o oo

DOK3aMeHAMOHHBIA OMIIET NO 12 o oo e

DK3aMeHAIMOHHBIA OMIIET NO 13 L oo

OK3aMeHAMOHHBIA OMIIET NO 14 L oo

DK3aMEeHAIMOHHBIA OMIIET NO 15 oo

DK3aMeHATHOHHBIA OMIIET NO 16 . oo

DOK3aMeHAMOHHBIA OMIIET NO 17 o ot

DK3aMeHAMOHHBIA OMIIET NO 18 L oo

OKk3aMeHaMOHHBIA OMITET N 19 .. e,

DK3aMeHaATHOHHBIA OMIIET N 20 . oot

OK3aMeHAMOHHBIA OMITET N 21 ...,

DK3aMEHAMOHHBIA OMITET NO 22 ...,

DK3aMEHAIMOHHBIA OMIIET NO 23 L oo

OK3aMeEHAMOHHBIA OMITET N0 24 . e,

DK3aMEHAIMOHHBIA OMIIET NO 25 oo

OK3aMEHAMOHHBIA OMITET N 26 ...,

[Tpunosxenus k oumeram

© o0 N o o ot >

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33



IMosicuuTeILHASA 3aNIMCKA

KoHTponbHO-M3MEepUTENbHBIE MaTepualbl  pa3pabOTaHbl JUIs MPOBEIEHUS MPOMEKYTOUHOM
aTTecTallvu OOyYaroMIMXCs, MOJYYaIOIUX CHEeIHaTbHOCTh 1o nporpammMe 13.02.07 DnekrpocHabxeHne
(o oTpacisam).

KOHTpOJIbHO-U3MEpUTENBbHBIE MaTepHabl COCTaBeHbI ¢ yuyeroM TpeboBanuii ®I'OC cpemHero
o0miero obpa3zoBaHusl, MPEABABIAEMBbIX K CTPYKTYpE, COAEPKAHUIO U Pe3ylbTaTaM OCBOEHUS y4eOHOM
muctumineel «@usuka» u [lpumepHoil mporpammbl 0011e00pa3oBaTeIbHON y4eOHON AUCIHUILTUHBI
«Duszukay 11 MpoPeCcCHOHATBHBIX 00pa30BaTEIbHBIX OpraHu3aiuii, pekomeHaoBanHoi ®I'AY OHMPO
(2015 1.). IIpu cocraBlieHWH SK3aMEHAIIMOHHBIX MAaTEPHAIIOB YUYUTHIBAIIOCH, YTO (DH3MKA C y4ETOM
npouIIsd - TEXHUYECKOTO M3y4aeTcsl Ha yriIyOJIeHHOM YpOBHE.

B coorBercTBHM ¢ y4eOHBIM IUIAHOM, COTJIACOBAHHBIM C JIENApTAMEHTOM OOpa3OBaHHS M HAYKH
Kemeposckoil obmactu u yrBepxkaeHHbIM gupektopoMm ['TIOY BMT, nmpomexyrounas arrectanus Io
yuebHoi nucruiuimae OY /(.02 ®dusuka o0yyaromuxcs, MOJydyaroluX CHEHATIbHOCTh MO MPOTrpaMMe
13.02.07 DnextpocHabxeHuE (110 OTpACIAM), IPOBOJUTCS B OpME YCTHOTO SK3aMeHa 10 OueTam.



1 CTpyKTypa KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHUAJIOB

KoHTponbHO-M3MEepUTENbHBIE MAaTEPUAIBl COCTOSAT U3 26 3K3aMEHAIMOHHBIX OmieToB. Kaxmbrii
OuJIeT BKIIOYAET OJJMH TEOPETUUECKUN U J1Ba IPAKTUYECKUX BOIPOCA.

ITepBble Bonpoch! OuieTa BKIOYAOT JUIAKTHYECKUE eIuHUIbl pasznena «Coaep:xaHue ydeOHOH
JUCLUIUIMHBIY TPOrpaMMbl y4eOHOH AMCHUIUIMHBL (u3nka. TeopeTmueckue BONPOCHl IMPOBEPSIOT
OCBOCHME 3HaHUH O (QYyHIAMEHTAIBHBIX (U3UYECKUX 3aKOHAX M MPHUHIUMAX, JISKAIIMX B OCHOBE
COBPEMEHHOW (U3MYECKON KapTHHBI MHpa; HaMOOJIee BAKHBIX OTKPHITUAX B O0JACTH (U3UKH,
OKa3aBILUX OIPEJeIIAOLIee BIUSHUE HA Pa3BUTHE TEXHUKU U TEXHOJOTHH, METOJIaX HayYHOI'O ITO3HAHMS
IIPUPOJIBL.

Btopoit Bompoc OuieToB mpencTaBiseT cOOOW KAayeCTBEHHYIO WJIM PACUETHYIO 3ajady, JOo
OKCHEPUMEHTAIbHOE 33/IaHUE, B KOTOPOM TpeOyeTcsi M3MEepuTh (U3UUECKYIO BEIUYHMHY, IMPOBECTH
ucclieIoBaHue (PU3UUECKOTrO SIBICHUS WK 3aKOHA, YCTAHOBUTH CBA3b MEXAY (PU3NYECKHMMHU BeJTMYMHAMU
Ha OCHOBAHUU 2-3 ONBITOB, CJ€NIaTh BbIBO/IbI HA OCHOBE SKCIEPUMEHTAIbHBIX JaHHbIX. Perienue 3a1a4 u
BBITIOJIHEHUE JKCIIEPHUMEHTAIBHBIX 3aJaHUl TMPOBEPSIOT CPOPMUPOBAHHOCTH YMEHUH MPOBOIUTH
HAOJIOACHNS, TJIAHUPOBATh M BBHIMOJHATH SKCIIEPUMEHTHI, BBIIBHTaTh THIIOTE3Bl M CTPOHTH MOJIEIH,
IPUMEHATh NOJY4YEeHHbIE 3HaHUA MO (U3MKE IS OOBSICHEHUS Pa3sHOOOPA3HBIX (PU3MUECKUX SIBICHUH U
CBOMCTB BEILLECTB, YMEHUS PAKTUUECKOT0 UCIOIb30BaHUSA (PU3NUECKUX 3HAHUI.

Tperuit Bompoc TmpoBepseT yMeHHE paboTaTh € HCTOYHMKAMM HHQOpMauu. 3ajaHue
MpeAcTaBiIsieT co00M TeKCT (u3mveckoro cojaepxkanus odremom a0 300 cioB u 3—4 Bompoca WiIH
3aJjaHusg K HeMy. Bompochl M 3afaHus K TEKCTY NPOBEPSIOT MOHMMaHUE WH(pOpMaIMM, UMEIoUIelcs B
TEKCTe, MOHUMaHUe CMBbICIa (PU3MYECKUX TEPMUHOB, YMEHHE ONPEAEIUTh OCHOBHBIE (PM3UUECKNE 3aKOHbI
Y TIPUHIIMIIBL, JIEKAIIUE B OCHOBE OMUCAHHBIX SIBICHUN W OOBSICHUTH OMUCAHHOE SIBJICHUE TPU TIOMOIIH
MMEIOIINXCS 3HAHUM.

Bomnpock! 1 3aanus, BKIIOUEHHBIE B KOKIBIH OMIIET, OTpakatoT pa3IMvHbIe Pa3/ieNbl Kypca.

OO0umii 00beM M CTPYKTypa MPOBEPSIEMOr0 Ha HK3aMEHE COJCpXKaHUS OTPa)kaeT BCE DJIEMEHTHI
(bU3NYEeCKUX 3HAHUN M YMEHUH, KOTOPHIC TIPETYCMOTPEHBI pa3aesioM MPOrpaMMbl YI€OHOH TUCIIUTUTAHEL
¢uzuka «TpeboBaHus K pe3ynbTaTaM 00ydeHUs».

2 Kpurepnu olieHKH 0TBETOB 00y4aIOLINXCH

OTtBer o0y4aromerocsi OIEHUBAETCs, UCXOJ U3 MaKCUMyMma B 5 OayjloB 3a KaKIbI BOIPOC, U
3aTeM BBIBOJIUTCS CPEAHUMN Ol 32 SK3aMeH.

[lpr oleHMBaHWM OTBETOB HAa TEOPETHUYECKHE BOMPOCHI TMPOBOIMTCS TTOXIEMEHTHBIA aHAaJH3
OTBETa Ha OCHOBE TpeOOBaHMH K 3HAHUSIM M YMEHHSM, IPEIyCMOTPEHHBIX 00pa3oBaTeIbHOM
IIpOrpaMMoN.

Pemenne pacu€THOW 3amaum CUYMTAeTCS IOJHOCTBIO IPABWJIBHBIM, €CIM BEPHO 3aIlMCaHBI

(dbopMyIibl, BeIpakaromue Gpu3nieckre 3aK0OHbl, IPUMEHEHNE KOTOPHIX HE0OXOAUMO ISl PellieHus 3a/1auu
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BBIOPAHHBIM CIIOCOOOM, MPOBEJACHB HEOOXOJMMBIE MAaTeMAaTHYECKHE NPeoOpa3oBaHUS € PACUETHI,
MPUBOIAIINE K MPABHILHOMY YHCIOBOMY OTBETY, M MPEJCTABJICH OTBET. Y IOBICTBOPUTEIHLHBIM MOXKET
CUHUTATKLCS PEIICHUE, B KOTOPOM 3alMCAHbBI TOJBKO UCXOTHBIC OPMYIIbI, HECOOXOAMMBIE IS PEIICHHS, |,
TakuM 00pa3zoM, O0ydYaromuiics NEMOHCTPUPYET MOHMMAaHHE MPEJCTaBICHHON B 3afaue (U3NYECKOM
mozenu. [Ipu sTom gomyckaercst Hanuuue omKMOOK B MaTeMaTHYECKUX IPeoOpa3OBaHUSAX WM HEBEPHOU
3aIKCH OJTHOM U3 UCXOHBIX (POPMYIL.

[Tpu oneHke AKCHEPUMEHTANBHBIX 33JaHUil MAaKCUMAJIbHBIA Oaii CTaBUTCA B TOM Ciydae, eCiu
oOydJaronuiicss  BBINIOJIHAET paboTy B  TOJHOM 00BEME ¢  COONIIOJCHHEM  HEOOXOIUMOM
MOCJIEZI0BATEIHLHOCTH MPOBEICHUS OINBITOB M M3MEPEHUIl; CAMOCTOSTENBHO U PALMOHAIIBHO MOHTHPYET
HeoOxomuMoe 00OpyZOBaHME, BCE OIBITHl TPOBOJHUT B YCIOBHSIX M PEXHMAaX, OOCCIICUHMBAIOIINX
MOJIyYCHUE TPABWIBHBIX PE3yJbTATOB U BBIBOJOB; COONIOAAeT TpeOOBaHHS TPABHII TEXHUKU
0€30MacHOCTH; MPAaBUIBLHO M aKKYPATHO BBIMOIHSIET BCE 3alUCH, TAOIUIIbI, PUCYHKU, YEPTEKH, TpaduKi,
BBIUMCIICHUS. Y IOBJIETBOPUTENIbHAS OLIEHKA CTaBUTCA TPU YCIOBUM TMOHUMAaHUS OO0YyYarolIMMCS
MIPOBEPSIEMOT0 B AKCIIEPUMECHTAILHOM 3aJIaHUU (PU3NYCCKOTO SIBIICHUS M TMPABHUIHBHOM TPOBEIACHHUH
MIPSIMBIX U3MEPEHUM.

3amanue mo paboTe ¢ TEKCTOM OLIEHHWBAETCS MaKCHMalbHBIM OalljioM, €Cld O0ydYaroIuncs
CaMOCTOSITENIbHO OTBETHJI HAa BCE IMOCTaBIIEHHBIE BOMpOCHl. OlLlEHKAa CHIKAETCs, €CM AJii OTBEeTa Ha
MPEJJIOKEHHBIC BOMPOCHI MMOHAJIOOMIINCh YTOYHSIONMIMNE KOMMEHTAapWH WM HABOJSIIME BOIPOCHI
sk3aMeHaropa. OTBET CUMTAETCA YAOBICTBOPUTEIHHBIM, €CITU OOYYArOUIUHCS MOHUMAET COJIEpKaHUE
TeKCTa, HO OTBEYaeT JIUIIh Ha BOMIPOCHI, Kacarotiuecss HHGOpMaIuu, 3a1aHHON B TEKCTE B SBHOM BUJIE.

3 Ilpoueaypa noaAroToBKM U NMPOBeIeHUs IK3aMeHa

Ha omHOM M3 MepBBIX YPOKOB Y4eOHOUM JUCIUTUTHHBI 10 OOYYaOIIUXCs TOBOMATCS TPeOOBaHUS,
MPEIbABISIEMbIC K HUM Ha dK3aMEHE, M KPUTCPUU OIECHUBAHUS OTBETOB, KOTOPHIC 3aTeM JTyOIHPYIOTCS B
TEYCHHE CEMECTpa U Ha MPeAdK3aMEHAIIMOHHBIX KOHCYIbTAIIHSIX.

B mporecce moAroToBKM K 3K3aMeHaM OOYYaOIIUMCS MPEIOCTABISETCS CIIUCOK TEOPETUYECKHIX
BOIIPOCOB, BKITFOUECHHBIX B SK3aMCHAIIMOHHBIC OWMJICTHI, © BO3MOXKHBIC BApUAHTHI IPAKTHUSCKUX 3aaHHH
K HUM. TeKCThI 9K3aMEHAIMOHHBIX 33/IaHUH 3apaHee 00ydJaroImmuMcs He COOOIIAr0TCSI.

Jns mpoBeneHUs HSK3aMEHAa TOTOBUTCS KOMIUIEKT OWJIETOB W KOMIUIEKT TEKCTOB 3aJaHUil
MPAKTUYECKON 4acTH, MPUOOPHI U MaTEPUANTBI IJIsl BBIMOTHEHUSI IPAKTUYECKUX 33JaHUH.

[Ipu mpoBenaeHWM »5dK3amMeHa OOYYArONIUMCS TPEIOCTABISIETCS TPaBO HMCIOJB30BaTh IPH
HEOOXOJIMMOCTH CHPABOYHBIC TAOJHIBI (PU3UUCCKUX BEIMYWH, IUIAKAThI W TAOIHIIBI JIIT OTBETOB Ha
TEOPETUYECKHE BOMIPOCHI, KABKYISITOP, TMHEUKY, IIUPKYIh, TPAHCTIOPTHP.

Jls MOATOTOBKHM OTBETa HA BOIPOCH Ouiera oOydaroImmMcs MpeaocTaBisercs He MmeHee 40

MUHYT BPEMEHH.



['ocynapcTBeHHOE MTpodhecCHOHATEHOE 00Pa30BaTENFHOE YUPEXKICHHE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.

ot «07» _centsbps_ 2018 r.
« » 2018r.

IK3aMeHAIMOHHBIA Onyet Ne 1

VYyebOnas nucuurimHa: Ousnka
CrnenmansaocTs: 13.02.07 DnexkrpocHabxkenne (110 OTPacisiM)
I'pyrma: 5C 18

1. Mexannueckoe aBmkeHne. OTHOCUTEILHOCTD ABMKeHUSI. CHUCTEMBI OTCUETA.
XapaKkTEepUCTUKNA MEXAHUYECKOTO IBMKECHUS: IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE.
2. Pemnts 3a1auy.

3. [IpounTtarh TeKCT. OTBETUTH HA BOMPOCHI.

[IpenogaBarenn H.A. PemeTHsx



['ocynapcTBeHHOE MTpodhecCHOHATEHOE 00Pa30BaTENFHOE YUPEXKICHHE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.

ot «07» _centsbps_ 2018 r.
« » 2018 r.

IK3aMeHAIMOHHBIN OuJieT Ne 2

VYuebnas nucuumuinHa: Ousnka
CnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (110 0TpaciisiM)
I'pyrma: 5C 18

1. PaBHOMEpHOE TIpsIMOSIMHENHOE JBUAKEHHE. CKOPOCTH PABHOMEPHOTO
MPSIMOJIMHEWHOTO IBUKEHUS. Y paBHEHHUE PABHOMEPHOTO MIPSMOJIMHENHOTO JIBHKCHUSI.
CpenHsisi ckopocTh. MrHOBEHHast CKOPOCTh. CI0KEHUE CKOPOCTEM.

2. Pewmnts 3a1auy.

3. [IpounTaTh TeKCT. OTBETUTH HA BOIIPOCHL.

IIpenogaBarenn H.A. PemeTHsk



['ocynapcTBeHHOE MTpodhecCHOHATEHOE 00Pa30BaTENFHOE YUPEXKICHHE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
JK3aMeHAIIMOHHBIH OueT Ne 3
VYueOnas nqucrumirHa: Ou3nka
CnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (110 0TpaciisiM)
I'pyrma: 5C 18
1. [IpssMOTMHENHOE PaBHOYCKOPEHHOE JIBHKEHUE. CKOPOCTH NPSIMOJIMHENHOTO

PABHOYCKOPEHHOTO JIBMKEHHUS. Y paBHEHUS MPSIMOJIMHENHOTO PABHOYCKOPEHHOTO
JIBHKCHUS.

2. Pemuth 3a1auy.
3. [TpounTaTh TeKCT. OTBETUTH Ha BOIIPOCHI.
IIpenogaBarenn H.A. PemeTHsk



['ocynapcTBeHHOE MTpodeccHOHaTbHOE 00pa30BaTEIbHOE YUpExKICHHE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
JK3aMeHAUMOHHBIN OusteT Ne 4
VYueOnas nqucrumirHa: Ou3nka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18
1. Ilepuoanueckoe nBu:keHue. {BuikeHue 10 OKPYKHOCTH € MOCTOSIHHOM 10O

MOaY110 ckopocThlo. [lepuon, yacrora. LleHTpocTpemMurtesibHoe yCKOpeHue.
2. Pemursh 3a1auy.
3. IIpounTath TeKcT. OTBETUTH HA BONPOCHI.

[IpenogaBarenn H.A. PemeTHsx
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.

« » 2018 r.

IK3aMeHALMOHHBINA OmJieT Ne 5

VYuebnas nucuumuinHa: Ousnka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18

1. HpuHuun uHepunu. MHepuuaabHbie cucteMsbl orcuera. IlepBbiil 3aKoH
HeroTona.

2. Pemursh 3a1auy.

3. IIpouyurars TekcT. OTBETHTH HA BONPOCHI.

[IpenogaBarenn H.A. PemeTHsx
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['ocynapcTBeHHOE PO ecCHOHATBLHOE 00pa30BaTEIbHOE YUPEIKICHHUE
«benoBckuit MHOTOTTPO(PUITBHBIA TEXHUKYM)»

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3am. aupekropa o YP
ITpotokon Ne 02 A.P. AHOXMHA.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
JK3aMeHALMOHHBIN Omyiet Ne 6
VYuebnas nucuuruinHa: Ousnka
CnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o 0Tpaciisim)
I'pynma: 5C 18
1. Cuia. CBsi3bp Mexay YCKOpeHueM u cuiioil. Bropoii 3akon Herorona. Macca.
IpyHUMI Cynepno3uIMU CHJI.
2. Pemutsb 3agauy.
3. IIpounrars TekcT. OTBETUTH HA BOIIPOCHI.
[IpenogaBarenn H.A. PemeTHsk
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.

ot «07» _centsbps_ 2018 r.
« » 2018 r.

IK3aMEeHALMOHHBINA OuJieT Ne 7

VYuebnas nucuumuinHa: Ousnka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18

1. Tpernii 3akon HeroroHa. XapakTepucTuKa CHJI ICHCTBHUS U
NPOTHUBOAECHCTBHUSA: MOYJIb, HANIpaBJaeHue. [IpuHun oTHOCHTEaBbHOCTH I"anniies.
2. Pemursh 3a1auy.

3. IIpouyurars TekcT. OTBETHTH HA BONPOCHI.

[IpenogaBarenn H.A. PemeTHsx
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTIPOPUITHHBIA TEXHUKYM))

PACCMOTPEH VYTBEPXJIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
OK3aMeHaIMOHHBIN OmieT Ne 8
VyeOnas nucuunianna: Ousuka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18
1. Nmnyasc. UMnyiibe Tes1a 1 uMNyJibC CWibl. BHelIHMEe U BHYTPEHHHE CHJIBI.

3amMKHyTas (M30JIMPOBAHHAA) CUCTEeMA. 3AKOH COXPAHEeHHUs UMITYJibca. PeakTuBHOE
JABHMKEHUE B IPUPOJE U TEXHUKE.

2. Pemurh 3a1auy.
3. IIpouyurath TeKkcT. OTBETUTH HA BONPOCHI.
IIpenogaBarens H.A. Pemetusak
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
DK3aMeHAIMOHHDIN Omyer Ne 9
VYueOnas nqucrumirHa: Ou3nka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18
1. 3axoH BceMupHOro taroreHus. Cuia tskectu. Bec. Hesecomocts. IlepBast u
BTOpAasi KOCMUYeCKHe CKOPOCTH.
2. Pemursh 3a1auy.
3. IIpouyurath TekcT. OTBETUTH HA BONPOCHI.
[IpenogaBarenn H.A. PemeTHsx
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AHOXMHA.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
IK3aMeHAUMOHHBI OusteT Ne 10
VYuebnas nucuumuinHa: Ousnka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18
1. Medopmanus. Yupyrasi v mjiactuueckas aepopmanus. Buasl ynpyrux
nepopmanmii. Cuiibl ynpyrocru. Illpupoaa cui ynpyrocru. 3akon I'yka.
2. Pemursh 3a1auy.
3. IIpounrtars TekcT. OTBETUTH HA BONPOCHI.
[IpenogaBarenn H.A. PemeTHsx

16



['ocynapcTBeHHOE PO ecCHOHATBLHOE 00pa30BaTEIbHOE YUPEIKICHHUE
«benoBckuit MHOTOTTPO(PUITBHBIA TEXHUKYM)»

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3am. aupekropa o YP
ITpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
JK3aMeHALIMOHHBII OusteT Ne 11
VYuebnas nucuuruinHa: Ousnka
CnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o 0Tpaciisim)
I'pynma: 5C 18
1. Cuabl Tpenus. [lIpupoaa cui Tpenus. Tpenue nokosi. TpeHue cKobKeHUs.

KosgpunueHT TpeHusi. YUET ¥ UCNOJIb30BAHME TPEHHUS B ObITY U TEXHUKE.
2. Pemutsb 3agauy.
3. IIpounrars TekcT. OTBETUTH HA BOIIPOCHI.

[IpenogaBarenn H.A. PemeTHsk

17



['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.

« » 2018 r.

IK3aMEeHAMOHHBIN OmnJter Ne 12

VYuebnas nucuumuinHa: Ousnka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18

1. Mexannyeckasi padora. MOIIHOCTB.
2. Pemurh 3a1auy.
3. IIpouurars TekcT. OTBETUTH HA BONPOCHI.

IIpenogaBarenn H.A. PemeTHsx
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE

PACCMOTPEH YTBEPXIAIO
Ha 3acegannu [IMK 3am. gupekropa o YP
[TpoTtokon Ne 02 A.P. AnoxuHa.
ot «07» _centsiops_ 2018 r.
« » 2018 r.
IK3aMeHAIlMOHHDIN Omiaer Ne 13
VueOnasa gucnumuinia: Pusuka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (110 0Tpacisim)
I'pynma: 3C 18
1. Mexanndeckasi JHeprusi. Kunernueckas 3neprus. [lloreHnuanbHas JHeprus

TeJla B O/THOPOJHOM HoJie TAroreHusi. [loreHUMaJ bHAs JHEPIrus ynpyro
ne(OpMHUPOBAHHOIO TeJIa. 3AKOH COXPAHEHHUSI MEXaHUYECKOM SJHePruu.
2. Pemutsb 3agauy.

3. IIpounrars TekcT. OTBETUTH HA BOIIPOCHI.

[IpenogaBarenn H.A. PemeTHsk
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.

« » 2018 r.

JK3aMeHAUMOHHBIN Oustet Ne 14

VYueOnas nqucrumirHa: Ou3nka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18

1. Mexanudeckue Koje0anus. OCHOBHbIC XapAKTEPUCTUKUA FAPMOHUYECKUX

KOJICOAHUII: YACTOTA, MePUO, aMILTUTYAA, pa3a.. CBOOOIHbIC U BHIHYK/ICHHbIE
KkoJie0anus. Pesonanc. IlpeBpanienusi 3Hepruu Npm MeXaHM4eCKUX KOJIeOaHHUAX.
2. Pemurh 3a1auy.

3. IIpounrtats TekcT. OTBETUTH HA BONPOCHI.

IIpenogaBarens H.A. Pemetusak

20



['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
JK3aMeHAUMOHHBIN OusteT Ne 15
VYuebnas nucuumuinHa: Ousnka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18
1. Mexanudeckue BosiHbI. [lonepeynbie U Npoao/IbLHbIE BOJIHBI. JInHA BOJIHBI.

CBA3b JJIMHBI BOJHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHHUS U NEPHOIOM (YACTOTONM).
CBoiicTBa BOJIH. 3ByKOBbI€ BOJIHBI.

2. Pemurh 3a1auy.
3. IIpoyurath TeKkcT. OTBETUTH HA BOIPOCHI.
IIpenogaBarens H.A. Pemetusak
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.

ot «07» _centsbps_ 2018 r.
« » 2018 r.

IK3aMeHANMOHHDBIN OuJier Ne 16

VYuebnas nucuumuinHa: Ousnka
CnernmansHocTh: 13.02.07 DnextpocHabxeHue (1o 0Tpaciisim)
I'pyrma: 5C 18

1. OcCHOBHBIE N0JIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOH TeOPHH.
JKCNepUMEHTAbHbIE I0KA3aTeJILCTBA ATOMHO-MOJICKYJISIPHOTO CTPOEHUS
Bellecrsa. Pazmepsl u macca moJiexy.i. bpoyHosckoe asuxkenune. Koainuecrso
BelecTBA.

2. Pemurh 3a1auy.
3. IIpoyurath TeKkcT. OTBETUTH HA BOIIPOCHI.
IIpenogaBarens H.A. Pemetusax

22



['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.

« » 2018 r.

IK3aMeHALMOHHBIN OmJietr Ne 17

VYuebnas nucuumuinHa: Ousnka
CnernmansHocTh: 13.02.07 DnextpocHabxeHue (1o 0Tpaciisim)
I'pyrma: 5C 18

1. Cuabl B3anmoaeiictBus MoJieKyJ1. CTpoeHue razo00pa3HbIX, s KUAKUX U
TBEPAbIX TeJl.

2. Pemursh 3a1auy.

3. IIpouyurars TekcT. OTBETHTH HA BONPOCHI.

[IpenogaBarenn H.A. PemeTHsx
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
OK3aMeHAMOHHBbIN Ouj1eT Ne 18
VYueOnas nqucrumirHa: Ou3nka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18
1. NneanbHblii ra3. JlaBjaenne raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-

KHHEeTHYeCKOM Teopuu ra3os. CBsi3b J1aBJIEHNUs CO CPeHel KMHEeTHYeCKOM YHepruei
MOJIEKY.JI.

2. Pemurh 3a1auy.
3. IIpouyurath TeKkcT. OTBETUTH HA BONPOCHI.
IIpenogaBarens H.A. Pemetusak
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['ocynapcTBeHHOE MTpodeccHOHaTbHOE 00pa30BaTEIbHOE YUpExKICHHE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
JK3aMeHAIMOHHBII Ouster Ne 19
VYueOnas nqucrumirHa: Ou3nka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18
1. Temnepatypa u TemjioBoe paBHOBecHe. AOCOIOTHAs TeMIepaTypa.
Temneparypa — mepa cpeaHell KHHETHYECKO JHEPTUU MOJIEKY.JI.
2. Pemursh 3a1auy.
3. IIpounrars TekcT. OTBETHUTH HA BONPOCHI.
[IpenogaBarenn H.A. PemeTHsx
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.

ot «07» _centsbps_ 2018 r.
« » 2018r.

IK3aMeHANNOHHBIN Oujter Ne 20

VYuebnas nucuumuinHa: Ousnka
CnernmansHocTh: 13.02.07 DnextpocHabxeHue (1o 0Tpaciisim)
I'pyrma: 5C 18

1. YpaBHeHHe COCTOSIHUS H/1€aJILHOI0 ra3a.
2. Pemuts 3apauy.
3. IIpouurars TekcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx
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['ocynapcTBeHHOE MTpoecCHOHATbHOE 00Pa30BaTENIbHOE YUPEXKICHHE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
IK3aMeHAUMOHHBI OnsteT Ne 21
VYueOnas nqucrumirHa: Ou3nka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18
1. Crpoenue ;kuakocreid. HacbimeHHble H HeHACBHIIICHHBIE apbl. BiaaxHocTh
Bo31yxa. [loBepXHOCTHOE HATSKEHHE U CMAaYMBaHMe.
2. Pemursh 3a1auy.
3. IIpouyurath TekcT. OTBETUTH HA BONPOCHI.
[IpenogaBarenn H.A. PemeTHsx
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.

ot «07» _centsbps_ 2018 r.
« » 2018 r.

IK3aMEHALMOHHBIN OnJter Ne 22

VYyebOnas nucuurimHa: Ousnka
CrnenmansaocTs: 13.02.07 DnexktpocHabxenue (1o oTpacisim)
I'pyrma: 5C 18

1. Crtpoenue TBepabIX Te. MexaHn4ecKre CBOMCTBA TBEPAbIX TeJl.
Kpucrananyeckue u amopgusie Teqaa. Kuakue Kpucraibl. DU3nKa TBEPAOro TeJia.
2. Pemuts 3apauy.

3. IIpouyurars TekcT. OTBETHTH HA BONPOCHI.

[IpenogaBarenn H.A. PemeTHsx
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH VYTBEPXJIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
OK3aMeHAIMOHHDIN OujeT Ne 23
Vuebnas qucnurinHa: Ou3nka
CnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (110 0TpaciisiM)
I'pyrma: 5C 18
1. BHyTpeHHsIs1 JHepPrusi B MOJICKYJISIPHO-KMHETHYeCKOM Teopun. BHyTpeHHsIs

JHEPrusi U1eaJbHOr0 OITHOATOMHOIO ra3a. BHyTpeHHsIsl JHeprusi peajJibHbIX ra3os,
JKMIKOCTEH ¥ TBePABIX Tesl. 3aBUCHMMOCTh BHYTPEHHEH JHEPIrUH OT
MAaKPOCKONMYECKUX apaMeTPOB.

2. Pemurh 3a1auy.
3. IIpoyurath TeKkcT. OTBETUTH HA BOIPOCHI.
IIpenogaBarens H.A. Pemetusak
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
IK3aMeHAMOHHBIH OusteT Ne 24
VYueOnas nqucrumirHa: Ou3nka
CnernmansHocTh: 13.02.07 DnextpocHabxeHue (Mo 0Tpaciisim)
I'pyrma: 5C 18
1. PabGora B rTepmogunamMuke. I3MeHeHne BHyTPEeHHEH YJHEPruM P COBEPLICHUH

padoTbl. Kosin4ecTBO TEMI0THI. Y/1eJIbHAS TEIUIOEMKOCTD. Y/1eJbHas TemjioTa
napooopa3zoBaHusi. Y/ieJbHas TENJI0TA MJIABJIEHMSI.

2. Pemurh 3a1auy.
3. IIpoyurath TeKkcT. OTBETUTH HA BOINPOCHI.
IIpenogaBarens H.A. Pemetusak
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.

ot «07» _centsbps_ 2018 r.
« » 2018 r.

IK3aMEeHANMOHHBIN OuJieT Ne 25

VYuebnas nucuumuinHa: Ousnka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18

1. 3akoH coxpaHeHusi JHepruu. IlepBblii 3aK0H TEPMOAMHAMHUKH.
HeB03MO:XHOCTB cO31aHMA Be4HOI0 ABurareas. HeoOparumocTs TemioBbIX
MpOLECCOoB.

2. Pemurh 3a1auy.
3. IIpouyurath TeKkcT. OTBETUTH HA BONPOCHI.
IIpenogaBarens H.A. Pemetusak
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEH VYTBEPXJIAIO
Ha 3acenanuu [IMK 3aM. aupekropa o YP
[Tpotokon Ne 02 A.P. AnoxwuHna.
ot «07» _centsbps_ 2018 r.
« » 2018 r.
IK3aMEeHANMOHHBIN OuJieT Ne 26
Vuebuag nucauruinaa; Ousuka
CrnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (1o OTpaciisim)
I'pyrma: 5C 18
1. TermnoBblie nBurareju. OCHOBHbIEC YaCTH TEIJIOBBIX ABUraresae. [IpyHuun

naeiicTBUs TemJoBbIX ABUrarenei. Koogpduument nosaesnoro geiicreus (KILI)
TEIJIOBBIX ABUraTe/Ied U MIYTH ero NoBbIleHus. TenjioBbie IBUraTeJ M U OXPaHa
OKPY:KawIIeH cpeabl.

2. Pemurh 3a1auy.
3. IIpoyurath TekcT. OTBETUTH HA BOIPOCHI.
IIpenogaBarens H.A. Pemetusak
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEHO YTBEPXIAIO
Ha 3aceganuu [IMK 3am. nupekropa mo YP
IIpoToxkom Ne 02 A.P. AnoxwuHa.

ot «07»centsa6ps 2018 r.
« » 2018 r.

IIpunoxenune k ounery Ne 1

Bompoc Ne2. DxkcnmepuMeHTAaJbHOe 3ajaHue. B BameM pacnopspkKeHUM HMMEIOTCS METaUTMYECKH
CTakaH OT KaJOpuMeTpa, TepMOMETp M 4achkl. Mccimenyiite 3aBUCMMOCTh TEMIIEpPaTypbl OCThIBAKOLIEH
BOJABI OT BpeMeHHu. J[ns aToro ¢Qukcupyiite temmneparypy BOJABI Yepe3 paBHbIC MPOMEXYTKH BPEMEHU
(Hanpumep, yepe3 Kaxkaple 2 MUH). JlaHHbIE 3anuIINTE B TAOJIULLY:

Bpems nabnronenus, MUH

Temneparypa Boasl, °C

[ToctpoiiTe rpadmk 3aBUCHMOCTH TeMIIEpaTypbl OoT BpemeHH. CrhpaBeanuBa JIM 3aKOHOMEPHOCTH: 3a
JM00bI€ PaBHbBIE IPOMEKYTKH BPEMEHHU U3MEHEHHUE TEMIIEPATypPhl BObI OJIMHAKOBO.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBEThTE Ha BOIPOCHI.

HN3mepeHune BJIAKHOCTH BO31yXa

ACTIHpPAaIMOHHBIA TICUXpPOMETp ACCMaHa — OJMH M3 CaMbIX TOYHBIX MPUOOPOB VIS OMpEAC/eHUS
TEMIIEpaTypbl M BIAKHOCTU BO31yXa. Jlpama3oHbl M3MepeHMsl TeMIeparypsl Bo3ayxa or -31 mo +51°C. B
npenenax remneparyp ot -10 no +40°C BrnaxuocTs u3mepsercs ot 10 1o 100%.

[lcuxpomeTrp COCTOMT W3 JIBYX PTYTHBIX TE€PMOMETPOB, YCTAHOBJIEHHBIX B paM€ C TPOHHUKOM.
PesepByapbl TepMOMETPOB 3alllMIIEHBl OT HH(PAKpaCHOM paavallMM JBOMHBIM TpYOUaTbIM KOXYXOM,
MOKPBITBIM HHKelneM. Ha BepxHuil maTpyOOK TpOHMHMKAa HaBEpHYTa TIOJIOBKAa acruparopa C 3aBOJHBIM
MEXaHU3MOM, BEHTWJISITOPOM U KJITFOUOM IS 3aBOJIA MIPY KUHBI.

Pe3epByap cMO4YeHHOr0o TepMOMeTpa 0OEpHYT OATUCTOM, KOTOPBIM Mepes KaKIbM HaOII0ICHHEM
CMauMBalOT JUCTWLUIMPOBAHHOM BOJOM IPHU NMOMOULIM CIIEUUATIBHON NMUIETKU. [Iunerky HaromHsAoT Bogon 10
METKUA M OCTOPOXKHO BBOJSIT B TPYOOUKY, IJIe HAXOAUTCS KOHEI CMOYEHHOro TepMomeTpa. M30bIToK BOabI €
OaTucTa yIalsioT BCTPSIXUBaHUEM pHOOpa.

Bentunsrop 3aBozst kmouoM. Yepes 4— S MUH JI€TOM U yepe3 15 MHUH 3MMOM OTCUMTHIBAIOT MOKA3aHUS
CYXOrO ¥ CMOYEHHOIO TEPMOMETPOB. MeXy CMOUEHHBIM TKaHEBBIM MEIIOYKOM U TEPMOMETPOM 0OpasyeTcst
HACBIILIEHHbIN MPY TaHHOM TeMIlepaType nap, €ro TeMreparypy 1 (pukcupyeT BiIaxHbIi Tepmometp. Cyxoi ke
MOKa3bIBAaET TEMIIEPATYPyY BO3ayxa. OTCUMTHIBAIOT MOKa3aHUs OBICTPO, CHauasa JeCsThIE 10U Tpajyca, a 3aTeM
uenble BemmuuHbl. [Ipu n3Mepenrn He peKOMeHIyeTcsl JepKaTh MpuOop B PyKe M Ha HEro JAblarh. Pacuersl
MPOBOASATCS IO IICUXOMETPUUYECKUM TalbJIMIaM, pacCUuTaHHbIM 10 ¢opmyrie LInpynra.

Bomnpocsl

1 TlonpoOyiite OOBSCHUTB, YTO O3HAYAET CJIOBO «aCHHpaLHs» (XOTS Obl MO OJHOKOPEHHOMY CIIOBY
«aCIMpUH», NEUCTBUE KOTOPOrO BCEM XOpOIIO M3BECTHO). Kak 3aBHCHUT CKOpPOCTH acnupanuu OT
OTHOCHUTEJIHOW BIAYKHOCTHU BO3TyXa?

2. Kax ocymectBiena 3anmra pe3epByapoB TepmomerpoB? [louemy mpu m3MepeHHH Temrieparyp He
PEKOMEH/TYETCS IBIIIATh Ha IPUOOP U IePIKATh €r0 B pyKe?

3. CpaBHHTE TIO ONMHMCAHUIO TICHXPOMETP AcCMaHa M CTaHIIMOHHBINA TICUXPOMETP ABrycTa, KOTOPHIM BBI
TOJIb3yeTeCh B KaOMHETE (PU3UKH.
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['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEHO YTBEPXIAIO
Ha 3aceganuu MK 3am. nupekropa mo YP
IIpoToxkom Ne 02 A.P. AnoxwuHa.

ot «07»centsa6ps 2018 r.
« » 2018 r.

puaoxenue k ouaery Ne 2

Bonpoc Ne2. Pacuérnas 3apava. Ha ckoyibKO U3MEHSIETCA Macca BO3/1yXa, 3alOJIHSIONIETO MTOMEIICHUE
. 3 o

00béMoM 50 M 3UMOH U JIETOM, €ClTi TeMmIeparypa Bo3ayxa usMensercs ot 7 1o 37 °C, a armochepHoe

naBjaeHue octaéres moctossHHbBIM U paBHbIM 100 000 I1a?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOIPOCHI.
Ha0nronenne aHn3oTponuu Ha npuMepe dGymaru
Xopormmm rmocodreM Ut HaOJTIOACHHS aHU30TPOITHH CBOMCTB MaTePUAJIOB SIBIISICTCS OObIMHAs Oymara.
bymara — 310 cBs3aHHBIE MEXAy COOOM ApeBecHble BOJOKHA UIMHOW 2-4 MM u TommmHOi 30-50 MKM,
KOTOpblE MMEIOT KpHCTaJUIMYeckrue U amopdHble ydacTku. CBOWCTBa BOJOKOH BIOJIb MX OCEH M B
MIEPIECHIUKYIIIPHOM K HUM HarpaBieHUH pasiuyHbl. [Ipu mpou3BoacTBe OyMaru OCH BOJIOKHA pacIioiararoTcst
B IUIOCKOCTH JIUCTa, HO HE a0COIOTHO XaOTHYHO. B pe3ynbrare MeXaHW4ecKoro B3auMOAEHCTBUS ¢ KaTKaMu
OymaroieNnarelIbHOW MallliHBI OHU TIPEUMYIIIECTBEHHO OPUCHTHPYIOTCS B HAIPABJICHUH JIBIDKCHHS OYMa)KHOTO
BOJIOKHA. [ToaTOMY TMOSIBNIsIETCS: aHM30TPOIHSI CBOWCTB B TaK Ha3bIBAEMOM MAIIMHHOM U TIOMIEPEYHOM K HEMY
HampapiieHUsIX. HauOonplryio aHW30TPONMI0 HMEeT Oymara, M3TOTOBJIsIeMas Ha BBICOKOCKOPOCTHBIX
MallliHaX, HallpuMep, Ta3eTHasl.
Camoe mpocToe — 3T0 HaONMIOIeHHE aHU30TPOITMKM MEXaHWYECKUX CBOMCTB. bepeM razery u pBem ee B
JBYX B3aUMHO TEPHEHIUKYISPHBIX HalpaBieHUsAX. B OIHOM HampaBieHMM JMHHUS pa3pbiBa pOBHas, a B
JPYroM — pBaHasi, IOTOMY YTO MEXaHUYECKasi MPOYHOCTh pa3Hasi.
Jnst HabmroieHnsT aHW30TPOITMHU TIPY U3rMOe BhIPE3aeM JIBE OJJMHAKOBBIE TIOJIOCKH JAJIMHOM OKoyo 15
CM U IIMPUHOM OKOJIO 2 CM B MAallMHHOM M NONEPEYHOM HarpabiieHusX. CKIIapIBaeM UX BMECTE W, JAepiKa
TIOJIOCKH 32 OJIH KOHEIT, HAa0JII0JaéM, YTO U3THO TIOJIOCOK Pa3HBIM.
Jist Gymaru xapakTepHa aHU30TPONHsI BceX (PU3NKO-MEXaHUYEeCKHUX CBOWCTB.
Borpocet
1 B uem 3axmouaercs aHW30TPOIHOCTh BeliecTBA? AHH3OTPOIMIO KaKWX CBOMCTB OyMard MOYKHO
HaOJIOIATh, TIPOJIENaB JTAHHBIH OIBIT?
2. MammHHOe HanpaBJieHre Oy/IeT BIOMb HITH TIOTIEpEK POBHOM JTMHUM pa3pbiBa?
3. Kaxas monocka 0oJbliie H30THETCS: BEIpE3aHHas B MOMIEPEUHOM WIIM B MAIlIMHHOM HarpaeieHnu? Kak
BBI JyMaeTe, KaK CBS3aHA aHU30TPOIMKS OyMard ¢ TPOIIECCOM €€ N3TOTOBIICHHS?
4. Kakue Tena obnanatot uzotpornueit? [Ipusenure npumepsl aHU30TPONHBIX U U30TPOIHBIX TeJI.
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['ocynapcTBeHHOE PO ecCHOHATBLHOE 00pa30BaTEIbHOE YUPEIKICHHUE
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PACCMOTPEHO YTBEPXIAIO
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[IpoToxkom Ne 02 A.P. AHOXWMHa.

ot «07»centsaops 2018 r.
« » 2018 .

[puaoxenue k 6uaery Ne 3

Bonpoc Ne2. KauyecrBeHHasi 3axa4a. [loueMy noBbIIIaeTcs AaBJIEHUE Ta3a [IPU €r0 HArpEBAHUHU B
3aKpBITOM cocye?

Bomnpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOIPOCHI.

BiusinuMe TenoBbIX ABUTaTeIeH HA OKPY/KAIOLIYIO CPexy

[Ipu cropanuu ToruMBa OOpa3ylOTCS Takue BpEAHbIC ISl PACTEHUH, KUBOTHBIX M 4YEJIOBEKa
BEILIECTBA, KaK OKCHJBI a30Ta, YIVIEBOJOPOJbI, OKCHABI YIJIEPOJa, CEPHUCTBIE COCIMHEHHs, a TaKXKe
TBEP/IbIC YACTHUIIBI (CaXKa).

HauGonpiiemy 3arpsi3HEHUIO MOJABEpPraeTcs BO3AYLIHBIM OacceiiH 3emiu, IpUYeM HEKOTOpbIe
3arps3HEHUS] IPUBOJAT K TI100aTbHBIM OTPHUIIATEIBHBIM ITOCIEACTBUSAM TBEp/Ible YaCTHUIIBI ITBIIH U CaXKH,
oOpazyromuecs npu paboTe TEIIOBBIX JBUTATENEH, MPUBOAAT K 3albUICHUIO BO31yXa, KOTOpOE
MOBBIIIAET OTPAXKATEIBHYIO CHOCOOHOCTH aTMoc(hephl U CTAHOBUTCS MPUUYMHOM 3aMETHBIX W3MEHEHUU
MPHUPO/BI (IOXOJOAAHHS ) B 30HE IEUCTBUS YKA3aHHBIX BEIOPOCOB, O0JI€€ YacThIX JIOKIEH U TYMaHOB. JTU
TBEPAbIE YAaCTHULIBI 3arpsi3HAIOT JIMCTOBYIO IIOBEPXHOCTb PACTEHUM, Hapyllas WX HOPMaJIbHOE
¢byHKIIMOHMpOBaHKE. BBIOPOCHI CEPHUCTOrO rasa W OKCHIOB a30Ta SIBJSIOTCS NPUUMHOW 0OpazoBaHUs
KHCIIOTHBIX OCAJIKOB, KOTOpBI€ BBI3bIBAIOT 3aKHUCJIEHHE II0YB, MPHUBOIAT K MOTEPSM YpOXKaeB
CEJIbCKOXO3SIICTBEHHBIX KYJbTYp, TMOEIN JIECOB, OKa3bIBAlOT OTPUIIATEIBLHOE BO3/IEHCTBUE HA NPECHbIE
BOJIOEMBI.

Juokcun yriaeposaa obnagaeT HAPKOTHUECKUM JIEHCTBUEM, pa3Ipakarolle AeHCTBYIOT Ha KOXY U
CIIM3UCTYIO0 000104Ky. OKCHJ yriiepoJa IpU BABIXaHUH CBSI3bIBAETCS C TEMOTITIOOMHOM KPOBH, BBITECHSIS
U3 Hee KHUCIOPOJ, B pe3ylbTaTe 4Ye€ro HACTyIaeT KHUCIOPOJHOE TOJOJaHHE. YMEHBIUICHUE IepeHoca
KHCJIOPO/AA K TKaHSIM OCOOEHHO MaryoHo AJIsi MUOKapaa (cepaeyHoi Mblnbl). CepHUCTBIN ra3 IpUBOIUT
K pocTy oHKo3abosieBaHui. Kak sro0ast menkas mbulb, caka JIEHCTBYET Ha OpraHbl JbIXaHUS, HA HeH
azcopOupyIOTCsS KaHIIEPOTE€HHBIE BEIIECTBA, CIEAOBATEIbHO, BO3pacTaeT PHUCK 3a00JIEBaHUS PaKOM.
Kanneporennsie BemecTBa, Kak 1 COSIMHEHNs CBUHIIA, HE YJAISIOTCS U3 OpraHu3Ma, a HAKaIlJIMBalOTCs B
HEM, TaK K€ KaK B [I0YBE U PACTCHUSIX.

[Ipu paGoTe TEMIOBBIX ABUTATENICH BBIACISICTCS YTJIEKUCIBIA Ta3, KOTOPHIM HapsIy C mapamu
BOJIbI B aTMoc(epe MPUBOAUT K TaK Ha3bIBAEMOMY «IIapHUKOBOMY 3(h(dekTy». ATMocdepa mpomycKaeT
BUJMMOE COJIHEYHOE M3JIy4€HHE, KOTOPOE HarpeBaeT NMOBEpXHOCTh 3emiuu. Harperas 3emns usnydaer,
HEBUJMMOE U3IydYEHUE, KOTOPOE TMOIJIOIAETCS B 3HAUYUTEIbHOW CTENEHM YIJIEKUCIIBIM Ta30M,
coziepkauMes B atMocdepe. YBeaMueHHE KOHIIEHTPAIMM YIJIEKUCIOro rasa B arMocdepe 3emiu
MPUBEET K MOBBILIEHUIO CPEHEN TeMIlepaTyphl IUIaHETHI.

Bonpocsl
1. Kaxkue sxonornyeckue npoOaemMbl CBA3aHbI C UCIIOIb30BAaHUEM TEIUJIOBBIX JBUTATENCH?
2. Kakue n3MeHeHus B IOroJie MPOUCXOIAT B 30HaX BOSHUKHOBEHHS POTOXUMUYECKOTO cMora?
Kakue poToxummuueckue peakiiiuy 3aTpyAHEHbI IPU 3arpsS3HEHUH pacTeHU?
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3. Tlodemy mporpeccupyroT cepAeHHOCOCYANCThIC 3a00IeBaHUs?

['ocynapcTBeHHOE PO ecCHOHATBFHOE 00pa30BaTEIbHOE YUPEIKICHUE
«benoBckuit MHOTOTTPO(PHITBHBIA TEXHUKYM)»

PACCMOTPEHO YTBEPXIAIO
Ha 3aceganuu [IMK 3am. nupektopa no YP
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ot «07»centsaops 2018 r.
« » 2018 r.

IIpuioxkenue k omiaery Ne 4

Bonpoc Ne2. Pacuérnas 3amava. Haiigure cpenHioro KBaJpaTUYHYIO0 CKOPOCTh MOJIEKYJIbI BOAOPOAA
pu temmeparype 27°C?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
Cnoco0HOCTH KMBBIX CYIIECTB 3AIIMINATHCS OT X0J101a

Peakiinu )KMBOTHBIX HA Pa3HBIN TEIUIOBOW PEXKUM KU3HEOOecTIeueHus1 pasHooOpasHel. U Bce oHn
HampaBJIeHbl Ha PErylMpOBaHUE YPOBHS Terionepenayd. JKUBOTHbIE ¢ BBICOKUM YPOBHEM OOMEHHBIX
IIPOLIECCOB — NTHUIBI U MIEKONUTAIOIINE — IOAJEPKUBAIOT IOCTOSHHYIO TEMIIEPATYPY Teja Jaxke IIPU
3HAYUTENbHBIX KOJeOaHUSX TeMIepaTypbl BHEIIHEH cpeibl. Temno BblAenseTcs Npu OMOXMMHUYECKHX
peakuusx BHYTpU opranuszMa. CHUKEHHIO TEIUIONOTEPh CIIOCOOCTBYIOT OIMYIEHUE, ONIEPEHUE, IEPCTHBIN
IIOKPOB, KUPOBBIE OTIIOKEHUS.

OOparure BHMMaHWE HAa NTHI. MEJKHE NTAIIKM — BOPOObM, CHHUIIBI, CHEIMPH — 3UMOMU
MTOXO0KH Ha MYIINCThIE KOMOYKH C TOPYALIUMHU OCTPBIMU KIOBUKaMU. OHU paclylliniId CBOE ONEPEHUE U
OKPYXMJIM ce0si HEMOJBM)KHBIM CIIOEM IUIOXO MPOBOJAIIETO TEIJIO Bo3Ayxa. Mynpas mnpupona
pacropsuiach Tak, YTO OTHOCUTENIbHAs [UIMHA MEPbEeB y MaJEHbKUX NTHUIl OOJblle, YeM y KPYIHBIX.
MarsneHbKue NTUIBI TEPSIOT OOJIbIIIE TETJIa, UM HYKHA JTy4lllas 3aIiuTa OT X0JI0/a.

Tennonpou3BoanuTENIbHAS CIOCOOHOCTH HBOIO CYIIECTBAa 3aBUCHT OT 0ObeMa Teja, a MOTepU
Tella — OT IUIOUIaJA €ro IOBEPXHOCTH. Y MEJKUX JKMBOTHBIX M JETEHBIIIEH COOTHOLIEHHE NOTEPh
TeIUIa K ero NpUTOKY OOJbIlle, YeM Y KPYITHBIX, T.€. OHU IOCTABJICHBI B Xy IIINE YCIOBHA. [leTH 10K HBI
3aMep3aTh OBICTPEE, YEM B3POCIIbIE, HO UX cracaeT 0oJbIiast MOABHKHOCTD.

YenoBek, HaXOAACh BHE KUJIMINA, 3aLIUIIAECTCS OT XOJIOJA aHAJOTUYHO: C ITOMOIIBIO XOpOIIEH
0JIEXK/1bl, BBICOKOKAJIOPUMHOTO TUTAHUS U JBUTATEIbHON aKTUBHOCTH.

Bonpocsl

1. Ha3zoBuTe OTIMYUTEIBHYIO OCOOEHHOCTH TEIJIONPOBOJIHOCTH Kak Buia Teruionepenaun. Ilouemy
BO3/yX SIBJISIETCS IIJIOXUM IPOBOJHUKOM Teruia?

2. Tlouemy B X0JIOHYIO [TOTO/ly MHOTHE KUBOTHBIE CIISIT, CBEPHYBIIHUCH KITyOKOM?

3. VY yenoBeka 3aMep3ar0T OBICTpEEe BCEro KOHEUYHOCTH, YIIIM U HOC, TaK KaK 3TH YaCTH TeJla UMEIOT
TOHKHE CTCHKHU. A ellle nmoyemy?

4. Korga yenoBeky XOJIOJHO, €ro TeJO MOKPHIBAETCS MypallkaMi, OH HauMHaeT JpoxaTh. Kakyio
POJIb UTPAIOT AT 3aLIUTHBIE MEXAHNU3MBI JUUISl YBEJIIMUEHHUsI BHYTPEHHEW SHEPTUH YeIoBeKa?
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Bonpoc Ne2. KavecrBenHasi 3a1a4a. Cyxoe MOJIOKO IMOJYYarOT ITyTEM BhIIIAPUBAHUS €TI0 B COCY/IE,
OTKY/1a HETIPEPBIBHO OTKAYMBAIOT BO3yX, IPUUEM TeMIieparypa BoltapuBanus HamHoro Huxe 100°C.
Kakue gusnyeckue 3akOHOMEPHOCTH JieXKaT B OCHOBE TOTO mpoiiecca’?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOIPOCHI.

IIpuHuun geiicTBus My3bIpbKOBOM KaMepbl

B mavane msaTuaecsThIX TOAOB mporumioro crojerws Jowampn [neizep mpumayman mpubop,
PETUCTPUPYIOIIUNA 3IeMeHTapHble yacTUllbl. OH MOJY4YMJl Ha3BaHME Iy3bIpbKOBOM KaMepbl. OCHOBHas
4acTh MOJIEH KaMepbl — CTEKJIsIHHAs Koi0a ¢ 3pupomM 00bEeMOM HECKOJIBKO KYOUYECKUX CAaHTHMETPOB.
Kunkocte HarpeBaeTcsi M HaxoAuTcs oA AaBieHueM okojgo 20 atMm. CreuuanbHOE YCTPOWCTBO
MO3BOJISIET OBICTPO cOpachIBaTh AaBiieHUE. Eciu BO BpeMs «OKUIaHUs» MpoJieTala 3apsHKeHHas 4yacTHIla,
TO BJIOJIb Clie[la MOSIBISUIMCH My3bIpbku mapa. ChoTtorpadupoBaB cies, MOKHO ObLIO CHOBA MOBBICHTH
JaBJICHUE, MY3bIPbKU UCYe3alli — U MPUOOp CHOBA B padoTe.

[Touemy my3bIPbKHU MOSBISLIIUCH UMEHHO Ha ITYTH YaCTHUIIBI?

Bo3bmem 1Be npoOUpKH, OIHY U3 HUX TIIATEIbHO BBIMOEM, IMPOCIEANM, YTOOBl HA CTEHKAaX HE
ObUIO LApanuH WIM MOCTOPOHHUX YacTHUI], U HAINOJHUM €€ JUCTUIUIMPOBAaHHON Bonoil. Bo BTOpyro
MpoOUPKY HAJIBEM TaKOE€ K€ KOJWYECTBO BOJIOMPOBOJHON BOJBI U emie OpocuM Kycouek Mena. bymem
MOIOTPEBaTh MPOOUPKU B OJIMHAKOBBIX YCIOBHSIX.

B mpoOupke ¢ BOIONPOBOAHOIN BOJOIN KWUINEHHE HAYHETCS paHbIIe, W Mpolecc ATOT OyneT
MPOXOJUTH JOCTATOUYHO CIIOKOWHO U HEMPEPHIBHO, My3bIPHKU Mapa 00pa3yroTCs B OCHOBHOM Ha KyCOYKe
Mena. B mpoOupke ¢ OUCTHIITMPOBAHHOM BOAOW MpOIlECC KHUIEHHUS HAayHEeTCs Mo3xke (MpH OOoMNbIIei
TeMieparype) u OyaeT MpoUCXOJUTh HEpaBHOMEPHO. B maboparopun ynaercs OYMCTUTH COCYIl U BOIY
TaK XOpOIIO, YTO KHUIEHWE HEe HaCTynaeT BIUIOTh a0 TemmepaTypel 140°C. Eciam B Takyro Bomy,
Ha3BaHHYIO [IEpPEerpeToi, OpOCUTH KPYIHUHKY, IPOU30UIET B3PIB — TaK OBICTPO 00pa3yroTCs My3bIPbKH C
napoM. [[nst Toro yToOBl MpoOLECC KHUIEHHS IMPOUCXOIWI PAaBHOMEPHO, B COCYJ IOMEIIAIOT Tak
HA3BIBAEMbBIC «KUTIEIKN» — OOJIOMKHU CTEKJISTHHBIX U (apPOpOoBBIX TPYOOK, KyCOUKH MpaMopa.

OnucaHHOE CBOMCTBO >KMJIKOCTH CBS3aHO C CHUJIAMU IOBEPXHOCTHOI'O HATSHKEHHS, KOTOpPbIE
CTpeMSITCS pa3faBUTh 00pa30BaBIIMIACA My3bIpeK. JJOMOTHUTEN HOE aBlIeHHEe TeM OO0JIbIlle, YeM MEHBbIIEe
paguyc my3blpbka. Tak 4TO Mpolecc KUINEHHUs MOJAaBIsAeTCcs B caMOM 3apojbliiie. MIMEHHO moTtomy
OJIHOPOJIHYIO )KMJIKOCTh YIAeTCsl IeperpeBaTh.

Bomnpocset
1. C kakoii 1uenpo MPOBOAMICS IKCIIEPUMEHT, ONMCAaHHBIN B TEKCTE?
2. Tloyemy B mpoOHpKe C BOAOIPOBOIHOW BOJOW ITY3BIPHKH OOpa3yrOTCS B OCHOBHOM Ha KYCOYKE
Mena? YUTo SBISETCS «KUTISTKOW JIJIsl TPoIlecca KUTIEHUS BOJbI B OOBIYHOM YaitHUKE?
3. OOBbscHUTE, KaK BbI IOHUMAETE CMBICI TIOHATHUS «IIEPETPETAst JKUTKOCTH.
4. Tlouemy Ba)XHEWIIIUM YCJIOBHEM padOThI KaMmepsl [ neifzepa SBIsSETCSI OMHOPOAHOCTD KUJIKOCTH U
YHCTOTA AMITYJIbI?
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Bonpoc Ne2. DxcnepuMeHTa/IbHOE 3aaHue. 3MepbTe OTHOCUTENIBHYIO BJIAKHOCTh BO3/lyXa B
KaOWHeTe MpU MOMOIIU NICUXpoMeTpa ABrycTa.

Bonpoc Ne3. Tlpouutaiite Tekct. OTBETHTE Ha BOIIPOCHI.
Kak pasrounsiror o6s1aka?

Bonbiioe HayuyHOEe M NpakTHYECKOE 3HAYEHHE MMeEeT MpolsieMa aKTHBHBIX BO3ACHCTBUM Ha
aTMoc(epHbIe IPOLIECCH] C LIEIbI0 U3MEHEHUs orosl. Tak, paccesHue B 001akax HEKOTOPBIX PEareHTOB
U3MEHSIET Pa3BUTUE TPO30BHIX 00JIAKOB U MPEJOTBPAILAET BbINAICHUS Tpaja.

HaubGonee minotHble o6naka, 3allMUIAONIME HAC OT COJIHEYHOI'O CBETA M COJEpIKaIlle MHOIO
BJIATH, HAXOJATCS, KaK MPaBUIIO, HA BEICOTE 2—3 KM W COJIEpKaT MHOTO Menbyaimux kamnenek (10—100
MKM) TI€peOXJaXICHHOH BOAbl Tpu Temmeparype Hmwxke — 10°C. UtoObl YHHUYTOXHUTH 00JaKo,
HE00XO0/AMMO BbI3BaTh MOSBICHHUE KPYIHBIX Kamnenb (Oosee 1 MM) M KpUCTAJUIOB JibJa B TyMaHe, MOCie
yero oOpa3oBaBIIMECS KPYIHbIE KallJlk ymaayT Ha 3eMiIro, U 00jgako ucuesHeT. s 3Toro B oOnakax
pachpUIAIOT MUKPOYACTHUIBl, KOTOpBIE CIY)KaT TaK Ha3bIBAEMbIMH SApaMH KPUCTAIU3ALUM IS
0o0pa3oBaHMs KPYMHBIX Kalleslb M KPHUCTAIIOB. B KadecTBe TakMX YacTHUI] 4acTO MCIOJIB3YIOT HOIUA
cepebpa, KpuUCTalLIMYecKass CTPYKTypa KOTOPOrO OYE€Hb II0X0Ka Ha TIEeKCaroHaJlbHYIO CTPYKTYpPY
KpPHUCTAJIJIOB JIbJA.

Hpyroii criocod ocaxaeHust odjlaka — ero oxjaxjaeHue. /s atoro Hax ob6makom pazOpaceiBarOT
KpucTaJibl «cyxoro jbjaa» (CO2), KoTopble, oxJiaxaas 00JaKko, BbI3BIBAIOT YCUJIEHHYIO KOHJEHCAIUIO C
o0pa3oBaHHEM KPYIHBIX Kalellb U KPUCTAIUIOB JIb/IA.

MoxHo pa3OpacbiBaTh B 00J1akax MHUKPOCKONMMYECKHE KPYMHMHKH TUTPOCKOMHMYECKUX CcoJei
(NaCl wmu KC1), xotopsle, onas B 00J1ako, OyAyT MPUTITHBaTh K ceOe Biary u pa3dyxaTb, CTAHOBSICh
3apojiplIaMu OonbMX Kanenb. OJHAaKoO 3TOT METOA, KaK M HCIOJb30BaHUE LIEMEHTHOH MNbUIM s
OCaXJIEHHsI 00JIaKOB, CUUTAIOT SKOJIOTUYECKH HEOE30MaCHBIM.

Bonpocsl
1. Tlouemy nns ocaxaeHus 0b6jaka HEOOXOIUMO MOyYEeHUE KPYITHBIX Kareab U KpUCTaIOB?
2. Tlouemy B KauecTBe «3aTpaBKU» il OOpa3OBaHWsl KPYIHBIX Kamellb BOJABI M KPHUCTaJIOB
WCIIONB3YIOT Hoaua cepedpa?
3. Kakum 00pa3oM KpHUCTaIbl «CyXOro JIbAa» YCHIMBAIOT KOHAeHcauuioo? B uéMm cyTh 3TOrO
SIBJICHUS?
4. OObsicHUTE HEOOXOAMMOCTb Pa3yMHOI'O BIMSHUS Y€IOBEKa Ha aTMOC(HEPHBIE MTPOIECCHI.
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Bonpoc Ne2. Pacuernasi 3agaya. Haxopusiiasics B crakane Bojaa maccoi 200 T moJTHOCTBIO
ucrnapuiack 3a 20 cytok. CKOJIBKO B CPEAHEM MOJICKYJT BOJIBI BBUIETAIO C €€ MOBepXHOCTH 3a 1 ¢?

Bonpoc Ne3. Tlpouutaiite Tekct. OTBETHTE Ha BOIIPOCHI.
dd ekt J0TO0CA

[Touemy Kamiu BOJBI «IHOOSIT» BETPOBOE CTEKJIO AaBTOMOOWJIS W OCTaBISIOT HA HEM MOKpBIE
JUIMHHBIE TIOJIOCHI, @ Ha MOBEPXHOCTU KAIyCThl MU JIOTOCA OCTaBUTH CJel UM He ynaetcs? «B3aumubie
YyBCTBa» MAaTEPHAIIOB 3aBUCAT OT IapaMETPOB SBJICHUA CMauuBaHusi W aaresud. CMaunBaHue —
SIBJICHHE, BO3HUKAIOIIEE TTPU CONPUKOCHOBEHHUH JKUJIKOCTU C TIOBEPXHOCTHIO TBEPIOTO TeJIa U SIBJISIOLIEECS
Pe3yIAbTATOM MEXKMOJEKYIISIPHOTO B3aUMOJICHCTBUS B 30HE 3TOI'0 KOHTAKTA.

[ToBepXHOCTh LIBETKOB U JIUCTHEB JIOTOCA BCEr/la YMCTa — KamelbKU BOJBI CTEKAIOT C HX
BOJIOOTTAJKUBAIOIINX TOKPOBOB, OJIHOBPEMEHHO CMbIBAsi YACTUILIBI TTHUTH.

Bona CTCKIJIO PTYTh

Pucynok 1
Oxkazasioch, BCS MOBEPXHOCTH JIMCTHEB JIOTOCA TYCTO MOKPBHITa MUKPOIYIBIPBIIIIKAMHU BBICOTOM
okouso 10 MKM, a CaMH MUKPOITYIIBIPBINIKH, B CBOIO OYCPC/Ab, ITOKPLITHI MUKPOBOJIOKHAMU. Karmsa BO/JIbI,
IIOoIMaB Ha IOBCPXHOCTL JIUCTA JIOTOCA, IMOXOKYI0O Ha MACCAXKHYIO NIICTKY, HC IPOHUKACT MCKIAY

MYTBIPBIIIKAMH, TaK KaK 3TOMY MeIlIaeT 00JbII0e MOBEPXHOCTHOE HATSHKEHHE KUIKOCTH. Beab A Toro
9TOOBI MPOHUKHYTH MEXAY MHUKPOIYIBIPBIIIKAMHU, Kalljieé HAJAO YBEIUYUTH CBOI MOBEPXHOCTh, a ITO
SHEPTETHYECKH «HEBBITOTHO». Uem Oomnbliie kK03(h(PHUIMEHT TOBEPXHOCTHOTO HATSKEHUSI KUAKOCTH, TEM
c OonpImell CHIION MBITaeTCs OHAa MUHUMH3HUPOBATh CBOIO MOBEPXHOCTh. Karuist cBopaunBaeTcs B MIAPUK,
JNEMOHCTPUPYS] O4YE€Hb BBICOKMU KpaeBOMl yroi. IIoBepXHOCTb, aHAJIOTM4YHAs MACCA)KHOW MHMKPOILETKE,
YMEHBIAET aAre3uto (MPUJIKNIIaHUEe) HE TOJIBKO Karellb BOJbI, HO M JIFOOBIX YaCTHYEK C pa3MepoM OoJiee
10 MKM, Tak KaK OHM KacarOTC TaKOW MOBEPXHOCTH JIMIIb B HECKOJbKUX TOYKax. [loaTOMy wacTHuku
Tpsi3v, OKa3aBIMECS HAa TOBEPXHOCTH JIOTOCA, JUOO CaMU CBAJMBAIOTCA C HETO, JUOO YBIEKAIOTCA
CKaTHIBAIOIIMMHUCA KaIllJsIMU BOJbl. Takoe camoouuieHue HasbiBaloT 3ddexrtom joroca. Iloxoxe
yCTPOEHA TIOBEPXHOCTh KPBUIbEB 0a004YeK U MHOTHX APYTUX HACEKOMBIX. D (HEKT J0TOoCca UCTIOIB3YeTCs
JUISL CO3/1aHUS BOJOOTTAIIKABAIOIIMX CAMOOYHUILIAIOIIUXCS MOKPBITUIM U KPACOK.

Bomnpocsl

1. Yem oOBACHSIOTCSA SBJICHHS CMauuBaHUs M HecMauuBaHus? (Bocmonb3ylTech puCyHKOM).

2. UYto 03HAYAET TEPMHUH «aJre3us»?

3. Tloyemy KkareiabKH KHIKOCTH B COCTOSITHMHM HEBECOMOCTH IPHHUMAIOT (hopmy mmapa?

4. Tlpennoxure kakoe-HUOYIb MPUMEHEHUE CAMOOYHUIIAIOIIEHCS MUKPOKPUCTAJUIMYECKOM TIIEHKH.
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Bomnpoc Ne2. KavecTBenHasi 3agauva. [ToueMy B METpPO MNPUMEHSAIOT TOJIBKO AJIEKTPUUYECKHUE

JBUTATENH, a He TerioBble? C Kakoi 1eNbl0 Ha JKeIe3HOM JOpOore 3aMEHSIOT MapoBO3bl U TEIUIOBO3bI HA
3JIEKTPOBO3bI?

Bomnpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOIPOCHI.
Jlensinag marus

Mexy BHEIIHMM JaBJICHHEM M TOYKOW 3amep3aHus (IUIABJICHUSA) BOJABI HaOIIOgaeTCs
WHTEpecHas 3aBUCUMOCTh. C moBbIieHUEeM AaBieHus 10 2200 aTM oHa MalaeT: ¢ yBEITUYCHUEM JaBICHU S
Ha Kaxayr atmochepy Ttemmeparypa maBieHus mnoHmkaercs Ha 0,0075°C. Tlpu nmanpHEimeMm
YBEJIMUEHUU JaBJICHUS TOYKAa 3aMep3aHus BOJAbl HAuMHAeT pacTu: npu gasieHun 3530 atM Boja
3amep3aet npu —17°C, npu 6380 arm — nipu 0°C a nipu 20670 atm — npu 76°C. B nocneqnem ciydae
OyaeT HaOIAaThCs TOPSUUid JE.

[Tpu naBnenun 1 atM 00BEM BOIBI MPHU 3aMep3aHUU PE3KO Bo3pacTaeT mpumepHo Ha 11%. B
3aMKHYTOM IPOCTPAHCTBE TaKON MpoIecC MPUBOJUT K BO3SHHUKHOBEHHIO TPOMAIHOIO H30BITOYHOTO
nasneHus. Boma, 3amMep3as, pa3pbIBacT rOpHbIE MOPOABI, IPOOUT MHOTOTOHHBIE TIIBIOKI.

B 1872 r. anrnuyanud borTomin BriepBble SKCIEPUMEHTAILHO OOHAPYKUJI SIBJICHUE PEXKeNALNN
apaa. [IpoBOIOKY ¢ MOJBENIEHHBIM Ha HEW Irpy30M MOMEUIAI0T Ha KyCOK JbjAa. [IpoBonoka mocreneHHo
paspezaer nén, wumeromuii Ttemmeparypy 0°C, ogHakKo TMOCI€ MPOXOXKIEHUS TPOBOJOKH pa3pe3
3aTATUBAETCS JIbJIOM, U B pe3YyJIbTaTe KYCOK JIbJIa OCTAETCS LIETIBIM.

Jonroe Bpemst 1ymaiiy, 4To JIE1 0] JIE3BUSIMU KOHBKOB TaeT MIOTOMY, UTO MCIIBITHIBAET CHIIBHOE
JaBJICHUE, TeMIIepaTypa IUIaBIeHUs Jib/la TOHKaeTCs — U A€ maaBuTcs. OIHAKO, pacyE€Thl OKA3bIBAIOT,
YTO 4YenoBeK maccoil 60 Kr, cTosd Ha KOHbKaxX, OKa3blBaeT Ha JI€J JaBlieHWE mpumepHo 15 atm. D10
O3HA4YaeT, YTO MOJ] KOHbKaMH TeMIlepaTypa IJaBJieHHs JbJa yMeHblnaerca Toiabko Ha 0,11°C. Takoro
MOBBIIICHUST TEMIIEPATyphl SIBHO HEAOCTATOYHO JAJS TOTO, YTOOBI JIEN CTal MIABUTHCA TOJ JaBIEHUEM
KOHBKOB Ipu KaTtaHuu, Hanpumep, npu —10°C. B 1936 r. baynen u Xbio3 gokasaiu, 4To B ciydae
KaTaHWs Ha KOHbKaX WJIM JIbDKaX pellaolee 3HaueHUEe UMEET IUIaBJIEHUE JIb/ia MO/ AeUCTBUEM TEIUIOTHI,
BBIJICIISIFOIIEICS] TTPH TPEHUH.

Bomnpocset
1.Kak 3aBucuT Temnepatypa MmiaBIeHHs JIbJja OT BHEIIHETO JaBICHUS?
2. [lpuBeaute nBa mpumepa, KOTOPbIe WLIIOCTPUPYIOT BO3HHUKHOBEHHE W30BITOYHOTO JABJICHUS TPU
3aMep3aHuu BOJBI.
3. [TompoOyiiTe 00BACHUTH CBOMMH CJIOBAMH, YTO MOXKET O3HAYATh TEPMUH «PEKEIISAITI.
4. Yto sBISETCS MPUYWHON BBIIEICHUS TEIUIOTHI, KOTOpas WMIAET Ha TUIABJICHUE JbJa MPU KaTaHUU HA
KOHBbKax?
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Bonpoc Ne2. Pacuyernasi 3agaya. C Kakoil HAMMEHbIIEH CKOPOCTHIO JOJKHA JIETETh CBUHIIOBAs
npoOuHKa, YTOOBI IIPH YAape O MpensITcTBHe OHa paciuiaBuiack? Cunrarh, uto 80% KUHETHYECKOU
SHEPTUH MPEBPATUIIOCh BO BHYTPEHHIOK SHEPTHUIO APOOUHKH, a TemrepaTypa IpoOUHKHU 10 yaapa Oblia
127°C.

Bomnpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOMPOCHI.
TenoBble IBUraTeIn

B Tteopermyeckoit Mojaenu TEIJIOBOTO ABUTATENS PACCMAaTPUBAIOTCS TPH TeJa: HarpeBaTellb,
pabodee Teno W XONOMWIBHUK. HarpeBarenb — TeIUioBOM pesepByap (Oonbimoe Teno), Temreparypa
KOTOPOTO TIIOCTOSIHHA. B KaxkaoM mHKie padoThl JBHraTeNss padodee Teo IMOIydaeT HEKOTOpOe
KOJIMYECTBO TEIUIOTHI OT HarpeBaTtelis, PacUIMpsIETCS W COBEpIIAeT MeXaHW4eckyro pabdory. Ilepemaua
YacTU SHEPTUH, MOJTYYCHHONW OT HarpeBaressi, XOJIOAUILHUKY HEOOXOoArMa sl BO3BpALEHUSI pabouero
Tena B HICXOAHOE COCTOSIHHUE.

Jns Kakaoro I1ykia Ha OCHOBAHHUM IEPBOr0 3aKOHA TEPMOJAMHAMHKHM MOKHO 3alucarh, YTO
KOJIMYECTBO TEIIOTHl Qyarp, MONYYEHHOE OT HarpeBarells, KOJIMYECTBO TEIIOThl /Qyon/, OTIaHHOE
XOJIOMWIBHUKY, M COBEpIICHHas padouuM TenoM paboTa A CBs3aHBl MEXIy COOOH OTHOIIEHHEM:
A:QHan_/ onn/ .

B peanbHBIX TEXHHMYECKUX YCTPOMCTBaX, KOTOPHIE HA3bIBAIOT TEIUIOBHIMU MalllMHAMH, padouee
TEJI0 HArpeBaeTCs 3a CUET TeIlia, BBIIEISIONIETOCS MPHU CTOPaHMM TOIUIMBA. Tak, B mapoBoil TypOuHE
AJIEKTPOCTAHIINK HArpeBaTEJIeM SIBJISIETCS TOIKA C TOPSAYMM yrieM. B jBuraresie BHyTpeHHETO CrOpaHus
(ABC) mpoaykTsl cropaHvs MOXKHO CUHTATh HarpeBaTelieM, a M30BITOK BO3ayxa — pabouum TeiaoMm. B
KaueCTBE XOJIOAMIbHUKA B HUX UCIIOJIb3YETCs BO3AYX aTMOC(EPHI I BOJIa TPUPOIHBIX HCTOUYHUKOB.

Bomnpocsl
1. Yto B TEMJIOBBIX JBUTATENSAX SBISAETCS PAOOUUM TEIIOM.
2. IlycTh KOJMMYECTBO TEIIOTHI, IMOJIYYCHHOE 3a IHKJI pabodyMM TEIOM OT HarpeBaTess, OCTaceTCs
Hen3MeHHbIM. Bo3pactaer nu KIIJ[ npu yMeHbIIEHNN KOJIWYECTBA TEIJIOThI, OTTAHHOTO XOJIOJIUIBHHUKY B
X0JIe IIUKJIa, B 9TOH TEIJI0OBOH MaruHe?
3. HaszoBute oTpuLaTenbHbIE pe3yNbTaThl BO3ACUCTBHS Ha OKPYXKAIOIIYI0 cpeny padoThl TEIIOBBIX
JIBUTaTENEH.
4. Moo i onusATs KI1/] peanbHBIX TEMIOBBIX MAITHH?
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Bonpoc Ne2. KavecTBeHHbIE 32/1a4H

a) Bozna B oronurensHOM 6atapee, cTosIell B X0J0JHOM KOpuaope, 3amepsia. Ciaecapb oTorpen 6arapero
NasuIbHOW J1aMIoM, ¥ U3 Heé norekia Boja. Korja sonHyna Garapes: npu 3amMep3aHUM BOJbI MM IPU
HarpeBaHuu e€ JamMnoun?

6) MO>XHO JTU TIOBBICUTH TEMIIEpaTypy Tejia, He cO00IIast eMy TeIUIOThI?

B) MyKa u3-110/1 )KEpHOBOB BBIXOJUT ropsiueH, X1e0 13 MeYr BHIHUMAIOT TOXKe ropsianM. KakoBa nmpuuuHa
MOBBILIEHUS TEMIIEPATYPhl ITUX TEJ B IEPBOM U BTOPOM Cllydasx?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOIPOCHI.
Asurarenn Auzens

HarpeBanue Bo3ayxa npu ObICTPOM CXKaTUU HAIILIO
npuMeHenue B nBuratensx Juzems. B aTux aBuraremnsx
OTCYTCTBYET CHCTeMa 3aXHraHusi TOpIOYe  cMecH,
HeoOxomumasi Juisi OOBIYHBIX KapOIOpaTOpPHBIX IBUTaTENei
BHYTPEHHEro cropanus. B munuHAp 3acacelBaeTcsi HE

roprouas cMech; a arMocdepHbli Bo3ayx. K KoHIly Takta
CKaTusg B LWIMHAP C MOMOIIBIO CHENHaTIbHON (hOpCyHKU
BIIPBICKUBACTCA JKUJAKOC TOILIMUBO. K OTOMY MOMCHTY

TeMIlepaTypa BO3[AyXa TaKk BelMKa, YTO Troproyee
BocrulaMeHsiercs. Jlpuratenu [luzens umeroT Oonblini KOA(P(GUIMEHT TIOJE3HOTO JEHCTBUS, 4YeM
OObIYHBIC, HO OoJiee CIOXKHBI B M3TOTOBICHMM M 3KciutyaTanuu. Ceifuac Bce Oojibliee KOJIUYECTBO
aBTOMOOWIIEH CHa0)aeTcst qBuraressiMu Juzens.

Bormpocsl
1. Kakue OCHOBHBIE NOJOXKEHUS MOJIEKYJIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIEeCTBA OOBSICHSAIOT
paboty aBurarens?
2. Ilouemy nBurarenu Jluzemns He CHAOXKEHBI KapOropaTopamu?
3. Kakyro pornb B paboTe JBUTATENST UTPAET TOproYasi CMeCh?
4. YacTtb 3HEpPruM, KOTOPYIO BbIpaOaThIBae€T JBHUraTellb aBTOMOOWJIS, pPacXxoAyeTcsi Ha IpPEoaOJIeHHE
COIIPOTHBIIEHUS BO3AYyXa. B Kakoil BUJ SHEPrUM OHA IPU 3TOM MpeBpaIaeTcs’?
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Bonpoc Ne2. JkcnepumeHTa/IbHOE 3a1aHue. B BameMm pacnopsskeHUH TEPMOMETP, OapoMeTp,
pynetka. Haiinure, uemy paBHa Macca BO3/lyxa B KaOHMHETeE.

Bonpoc Ne3. TIpouutaiite Tekct. OTBETHTE Ha BOIIPOCHI.
3Ha4veHHe BJIAKHOCTH

OT BIIaXHOCTU 3aBUCUT MHTEHCHUBHOCTb MCIApPEHUS BJIarM C TOBEPXHOCTH KOXH YeloBeKa. A
UCIapeHHe BJaru uMMeeT OoJbllloe 3HAUYCHHE Ui MOJAJEPKaHUs TEeMIIepaTyphl Tella MOCTOsSHHOW. B
KOCMHUYECKHX KOpaOJIsIX TOJICpKUBACTCS Hambosiee OJarompusTHas JUIsl YEJIOBEKAa OTHOCHUTEIIbHAsS
BJIQKHOCTH Bo3ayxa (40—60%).

Bonbiioe 3HaueHne MMeEeT 3HAHME BIIAXXHOCTH B METEOPOJOTUM JUIsl MpEACKa3aHUsi MOTObI.
XOTS KOJHMYECTBO BOJSHOTO Tapa B arMmochepe CpaBHUTEIBHO HeBelnnKo (okono 1%), pois ero B
aTMoc(hepHBbIX SBJICHHIX 3HauUnTeNbHA. KOHAeH Al BOASHOTO Mapa IpUBOAUT K 00pa3oBaHI0 007IaKoB
U TOCIEAYIOUIEMY BBIMAJACHUIO OcaiakoB. Ilpu sTom BbIAensercs OONbIIOE KOIMYECTBO TEMIoThl. U
Ha000POT, UCTIAPEHHE BOJABI COMMPOBOKAAETCS MOTIIOMIEHUEM TEIJIOTHI.

B TkankoM, KOHAUTEPCKOM U JPYTHUX MPOU3BOJCTBAX I HOPMAJIbHOTO TEUEHHUs Mpolecca
HE00XO0MMa OTpe/IeICHHAs BIaXKHOCTb.

XpaHeHrue TPOU3BEJCHUN HCKYCCTBA M KHHUT TPEeOyeT MOJAep)KaHWs BIAXHOCTH BO3JyXa Ha
HeoOxouMoM ypoBHE. [103TOMY B My3esiX Ha CTEHAX BbI MOXKETE BUCTH IICUXPOMETPHI.

Bomnpocset

1. [Touemy B neTHEE BpeMsi JEPEBSHHBIE IBEPU 3aKPHIBAIOTCS C HATATOM, a 3UMOM C 3a30poM?
2. [louemy »xapy 3HAUUTENHHO TPYyJIHEE MEPEHOCUTH BO BIakHOM kimmare? [louemy mpu BeTpe xapa
MepeHoCcuTCs erue?
3. Kakumu cioco6amMu 13 HEHACHIIIIEHHOTO TTapa MOKHO MOTYYUTh HACKHIIIEHHBIH?
4. Ha ynuie MOpPOCHUT XONOJIHBIM OCEHHUH HOXAb. B KOMHaTe pa3BelIaHO BBICTHUPAHHOE OenbE.
BricoxneT nu 6enbE ObIcTpee, eciu OTKPHITH (POPTOUKY?
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Bonpoc Ne2. Pacuérnasi 3apaya. Temmneparypa HarpeBatesns uaeaibHOU TemioBoi mamuuel 117°C, a
xonoauibHuKa 27°C. KonnuecTBo TeIOTHI, TOJIy4aeMOe MAIlIMHOM OT HarpesaTeds 3a 1 ¢, paBHo 60
kJx. Berariciutes K11/ ManmmHbl, KOJTWYECTBO TEIUIOTHI, OTJAaBAEMOE XOJIOIUIBHUKY B 1 €, U MOLITHOCTD
MAIITUHBI.

Bomnpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOMPOCHI.
Ykoua 0e3 ykoaa

WMHbeknnio MOKHO JieniaTh 03 MIMPHIA U, TIIaBHOE, 0€3 UIJIbI: KOJOTh MallueHTa COBEPIIEHHO HE
obsi3aTenbHO. [Toprus tekapcTBa MOXKET OBITh BIPBICHYTA B KOXKY, MO/ KOKY WJIM B MBIIIIIBI C ITOMOIIBIO
C)KaTOTo BO31yXa. be3auronpHbli MHBEKTOP MOX0XK Ha mucroser. J[a, coOCTBEHHO, OH U €CTh MHUCTOJIET:
«IyJIs» — JIEKapCTBO, «IOPOX».— 3apsiji CKAaToro Bo3ayxa. /lyno mpucTaBiseTcss K TOMY MECTy, KyJa
HY>KHO BBECTH JIEKapCTBO, CIIyCKaeTCsl KypOK, MTHOBEHHO BBICOKOE JIaBJICHUE PA3/IBUraeT MOPhl, U B HUX
«IIPOCKAKMBAET» JIEKapcTBO. boiy yenoBek He OlIyIaeT: MpoLecc MPOUCXOAUT MTHOBEHHO.

Bomnpocsl

1. B yem npeumyiecTBa Takoro ykosa?
2. Iloyemy 4esoBeK He omrymaer 60am?
3. Kakoe (husnyeckoe siBIeHUE JISKUAT B OCHOBE TAKOTO yKOJIa?
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Bonpoc Ne2. Pacuérnas 3agaya. Yepes kakoi MpoMEKYyTOK BpEMEHU ¢ MOMEHTa cTapTa

2
MOTOIIMKJIUCT, IBUTAsICh C IIOCTOSTHHBIM YCKOpEHHEM a = 5 M/c”, pa3oBbeT ckopocTh V = 90 km/4? Ha
KaKOM PacCTOSHUU OT MECTa cTapTa 3TO Mpou3onaer?

Bonpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOMPOCHI.
Tepmoc

Tennonepenaua ot Oosiee Harperoro Tena K Oojee
XOJIOMHOMY HPHUBOJUT K BBIPABHUBAHUIO HUX TEMIIEpaTyphl.
[TosTOMY, €ciii B KOMHAaTy BHECTH, HAallpUMeEp, ropsA4nil 4aiHUK,
TO OH OCTBIHET. YacTb €ro BHYTPEHHEH HSHEPIrUU IeperieT K
OKpyXKaromuM TeiaaM. YToObl moMemarh Telly OCThIBATH HIIU
HarpeBaThbCs, HY)KHO YMEHBIIWTH Teronepenady. IIpu astom
CTpeMsTCs cienaTh TakK, YTOObl PHEPrusi He IepeaaBajach HU
OJHUM M3 TpeX BHJIOB TEIUIONEpPENayl: KOHBEKLUEH,

TEIUIONPOBOJHOCTHIO U U3NTydeHHEeM. UTOObI COXpaHUTh ropsueit

BOAY, MHUILY WJIH, HA000POT, MPEIOXPAHUTH JIE WIH MOPOKEHOE . o

OT TasHHUSI, MOJIL3YIOTCA TepMocoM. Ha pucyHKe mokazaHo yCTPOWCTBO TepMoca Ui kuakoctei 3. OH

COCTOUT U3 CTEKJIIHHOTO COCyJa 5 ¢ JBOMHBIMM, CTEHKaMU. BHYTpEHHSs TOBEPXHOCTh CTEHOK IOKPBITA

OJIECTAIIMM METAINTMYECKUM CIIOEM, a U3 IPOCTPAHCTBA MEXKy CTEHKaMHU COCYJa BbIKayaH BO3AYX.
JlumeHHoe BO3JyXa MPOCTPAHCTBO MEXJY CTEHKaMHU HE 00JaJaeT TeIIONpPOBOIHOCTHIO, a

OnecTAUIMi CIOW, BCIEACTBHE OTPAXKEHHUs, NPENATCTBYET Iepefaye SHEpPruu u3iaydeHuem. UToObl

3alIUTUTh CTEKJIO OT MOBPEXKICHUH, TEPMOC MOMELIAIOT U KAPTOHHBIA MM MeTaJMueckuil Qytsap4.

Cocyn 3akynopHBaroT MpoOkoi 2, a cBepxy (yTiasipa HABUHYMBAIOT KOJIMAaYoK 1.

Bompoc

1. Ilouemy nuIIEHHOE BO3J1yXa HPOCTPAHCTBO MEXAY CTEHKaMH TepMoca He o0sajgaer

TEIIONPOBOHOCTHIO?

2. [luma B TepMoce HE HM3Iy4aeT BUIUMOTO CBETa, JJI1 YEro MOBEPXHOCTh CTEHOK OajulOHA MOKPHITA

OJIeCTSIINM ciIoeM?

3. Kakoii 661 Xopomuii He ObUT TepMOC, MUIa B HEM B KOHIIE KOHIIOB BCe paBHO OCThIBaeT. HazoBute

IIyTH OTEPH TEILIA B TEPMOCE.

4. B xakux ené ycTpoicTBax UCIOJIb3YIOTCS T€ K€ CIIOCOObl YMEHBIIIEHHS TEIUIONepeiadyn, 4To U B

tepmoce? Kak MOKHO JI0JIr0 COXPaHATh MULLY ropsiuel (MU X0JI0IHON), eClIi HeT TepMoca?
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Bonpoc Ne2. Pacuérnas 3amaua. Kakoif o0bem 3aHuMaet 1 kr kuciopoza npu temieparype 20°C u
HOpMaJIbHOM aTMoc(hepHOM naBieHun?

Bonpoc Ne3. TIpouuntaiite Tekct. OTBETHTE Ha BOIIPOCHI.

Biaunsinne TenyIoBbIX ABUTaTeIeil HA OKPYKAIOIIYIO Cpeay

[Ipu cropanum TomHMBa OOpa3yrOTCS TaKHe BPEAHBIE JJISI PACTEHHM, XKUBOTHBIX M YEJIOBEKa
BELIECTBA, KaK OKCHJbl a30Ta, YIJIEBOJOPOJbI, OKCHUJbl YIJIEPO/a, CEPHUCThIE COCAUHEHUS, a TaKxkKe
TBEP/IbIC YACTHUIIHI (CaXKa).

HaubonpiieMy 3arps3HeHHIO TOJBEPraeTcsi BO3AYUIHBIA OacceiiH 3eMiM, MpuYeM HEKOTOpbIe
3arpsi3HEHUS MIPUBOJIAT K TJ100aIbHBIM OTPULIATEIbHBIM MOCIEACTBUAM TBEp/ible YaCTUIIBI MBUTH U CaXKH,
oOpazyromuecs npu paboTe TEIUIOBBIX JBUTATENEH, MPUBOAAT K 3albUICHUIO BO31yXa, KOTOpOE
MOBBIIIAET OTPAXKATENBHYIO CIOCOOHOCTh aTMoc(hepbl U CTAHOBUTCS MPUUMHOW 3aMETHBIX HW3MEHEHUU
MIPUPO/BI (IOXOJOJaHMs ) B 30HE ACHCTBUS YKa3aHHBIX BHIOPOCOB, O0JIee YaCThIX JN0K/IEH U TYMaHOB. DTH
TBEpAbIE YaCTULIBl 3arpsi3HSAIOT JIMCTOBYIO IIOBEPXHOCTb pPACTEHUM, Hapyllas HX HOPMaJbHOE
¢byHnkunornupoBanue. BIOPOCHI CEPHUCTOTO Ta3a W OKCHUIOB a30Ta SIBISIOTCS MPHYUHON OOpazOBaHHSA
KHCIIOTHBIX OCAJIKOB, KOTOpBIE BBI3bIBAIOT 3aKHUCIEHHE I[10YB, IPUBOAAT K IMOTEPSM YpOKaeB
CEJIbCKOXO3SCTBEHHBIX KYJbTYp, TMOEIHN JIECOB, OKa3bIBAlOT OTPUIIATEIBLHOE BO3/IECHCTBUE HA NPECHbBIE
BOJOEMBI.

Juokcun yriaepoaa obnagaeT HAPKOTHUECKUM JIEHCTBUEM, pa3Ipakarolle AeHCTBYIOT Ha KOXY U
CIU3UCTYIO 000710uKy. OKCHU yIiiepo/ia MPHU BABIXaHUHU CBSI3bIBACTCS C TEMOTJIIOOMHOM KPOBH, BBITECHSS
U3 HEE KHCIOpOJA, B pE3yJIbTaTeé 4ero HACTyNaeT KUCJIOPOAHOE TOJOJaHHE. YMEHBIIECHHE IMepeHoca
KHCIIOpO/ia K TKAHSIM OCOOEHHO MaryoHo JUisi MHOKap/a (cepAaeuHoi Mblibl). CepHHUCTHIN Ta3 IPUBOAUT
K pocTy oHKo3aOosieBanuid. Kak mro0asi Menkas mblib, caka JEWCTBYET Ha OpraHbl JbIXaHUsS, Ha HEH
a7IcopOupyIOTCS KaHIIEPOTE€HHBIE BEILIECTBA, CIEAOBATENbHO, BO3pAacTaeT PHUCK 3a00JEBaHUS PAKOM.
KanueporenHnsie BeliecTBa, Kak ¥ COSUHEHMS CBUHIIA, HE YIAISIOTCS U3 OPraHu3Ma, a HaKaIruluBaloTCs B
HEM, TaK K€ KaK B IIOUYBE U PACTECHUSX.

[Tpu paGoTe TEIUIOBBIX ABHUTATENEW BBIIEISETCS YIICKUCIBINA ra3, KOTOPBIA HApsOAy C Mapamu
BOJBI B aTMOc(epe MPUBOANT K TaK HA3bIBAEMOMY «IapHHUKOBOMY 3 (dekTy». ATMochepa mpomycKaer
BUJIMMOE COJIHEYHOE M3JIYy4EHHME, KOTOPOE HArpeBacT MOBEpXHOCTh 3emun. Harperas 3emis u3mydaer,
HEBUJUMOE U3Iy4yeHHe, KOTOpOE TMOIJIOMAeTCsl B 3HAUYMTEIbHOW CTEMEHH YIJIEKUCIIBIM Ta30M,
coJiepkamumMcst B atMocepe. YBennueHHe KOHIIEHTpAlMM YIJIEKUCIIOro raza B arMmocdepe 3emiu
MIPUBEIET K MOBBILIEHUIO CPEHEN TeMIepaTyphl IUTAHETHI.

Bomnpocset
1. Kakue skonoruueckue npo6sieMbl CBsI3aHbl C UCIIOJIB30BAHUEM TEIJIOBBIX IBUTaTesIen?
2. Kakue u3mMeHeHusl B OTOIe MPOUCXOIAT B 30HAX BOZHUKHOBEHUs (hoToxummueckoro cmora? Kakue
(hOTOXMMHYECKHE PEAKINH 3aTPYAHEHBI P 3arPSA3HEHUN PACTCHUN?
3. [Touemy mporpeccupyrT cepAeUYHOCOCYIUCThIC 3a00IeBaHUs?
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Bonpoc Ne2. KavecTBeHHbIE 32/1a4H

a)Kakue Bunapl nedopmanuy HCHBITHIBAIOT CTEHBI 3JaHUS, TPOCHI MOJBEMHOIO KpaHa, PENbChl Ha
JKeJe3HoM gopore?

0) BeToH XOpOoIIIo COMPOTUBISAETCS CKATHIO, HO TUIOXO BBIACPKHUBACT pacTshkeHue. CTEKISTHHOS BOJIOKHO
U OKene30 o0mamaroT OONBIION TMPOYHOCThIO Ha pacTsbkeHune. Kakumu cBoiicTBamu  001amaroT
CTEKJIOIUIACTUK U KeJe300€TOH?

B) OMHAKOBOM JIM JOJDKHA OBITH MPOYHOCTh KUPIMUYHOW KJIAJIKH B OCHOBAaHWU CTEHBI U B BEpXHEH ee
yacTu?

r) Kakas xon6a BeiaepkuBaeT Oosbliiee JaBlIeHUE CHAPYKU: cheprueckas Ui MI0CKOI0OHHAs?

Bonpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOMPOCHI.

I'mapaBiauvecknii yaap Ha ciay:k0e yeJloBeKa

SIBieHHMe TUAPABIMYECKOIO yAapa, 3aKII0YAroIerocsi B PE3KOM YBEIWYEHUH JaBICHUS MPU
BHE3AITHOM MaJICHUH CKOPOCTH IIOTOKA J>KUJKOCTH, HAILJI0O CBOE BOIUIOIICHHWE B YCTPOMCTBAX,
Ha3bIBAEMbBIX THAPABINYECKUMH TapaHAMH.

DTO0, B CYIIHOCTH, HacoC 0e3 JBUTaTeNsl, KOTOPBIM, HE TpeOys MOIKIIOUCHUS JTOTIOJHUTEIHHOTO
WCTOYHHKA DHEPIrHH, WCIOJIb3YeT TOJBKO TOTEHIHAN HEOOJBIION IUJIOTHHBI WM JlaXe MPOCTO
€CTeCTBEHHOTo penbeda peku. ['mapoTapan crmocoOeH HarHeTaTh >KUAKOCTh Ha BbicoTy B 10—20 pas
0O0JIBIIYIO, UeM BBICOTA HCIOIB3YeMOM TUIOTHHBL. Bo/la OT HCTOYHUKA CAMOTEKOM TMOJIaeTCs 0 JIUHHOMY
HAMoOpHOMY TPYOONpPOBOY, MIAyIIEMY C HEOONbIIUM MOHWXeHueM. [lox aelicTBHEM HapacTaroIlero
JMHAMHYECKOTO Hamopa BOJbl 3aKpbhIBaeTcs OTOONHBINM KIamaH, PacloIOKEHHBIH Ha HUKHEM KOHIIE
TpyOOIPOBO/Ia, U BCIAEACTBUE MHEPIIMH JBUIKYILICHCS BOJBI U €€ HEC)KUMAEMOCTH JIaBJICHHUE 3]1€Ch PE3KO
noBbIIaercss. KparkoBpeMeHHOTO MOBBINIEHUS AABICHUS JOCTATOYHO I MOJAbeMa HEOOJIBIION YacTu
BOJIbI Yepe3 HAMOPHBIM KJamaH Ha BBICOTY Oosee 50 M. 3arem OTOOWHBIN KiIarmaH OTKPBIBACTCS, U BCE
MMOBTOPSIETCS CHaYaIa.

'unpaBnuueckuii TapaH JEHCTBYET TOJBKO 32 CYET UMIYJbCa JIBIXKYIIETOCs CTON0a BOABI, 0€3
Kakoro-nubo neurarens. [IpuMmeHsieTcs AMs MONMHMBA CENbXO3KYIbTYp, JUIS BOAOCHAOXKEHHUs HEOOJBITUX
CTpOEK, JJIsl TOJJa4M BOJBI Ha MacTOMUIIA, pacmnonoxennsie B 10-20 kM OT pekH u T.1.

Bomnpocsl
1. Yro nmpencraBiseTr coOOM SBICHHE THApABINYEecKoro yaapa? KakoBsl yCIOBHS €ro BOSHUKHOBEHUS?
2. HazoBuTe MpUYMHY MOBBITIICHHS JTABJICHUS B HIDKHEM KOHIIE TPYOOIIPOBOJIa THAPABINIECCKOTO TapaHa.
3. 'maportapan ucnonp30Bany emie B Hadane XX Beka, 0JJHaKO IMOTOM OH ObIT He3acTy>KeHHO 3a0bIT. C
KaKUMH MPoOJIeMaMu CBsSI3aH HAPSTY C UCIIOIh30BaHUEM HOBEHUIIINX TEXHOJOTHUN BO3BPAT K CTapbIM
M300peTeHusIM uyeaoBeuecTBa’?
4. Yem 00ycrioBiIeHa HEOOXOIMMOCTh YCTAHOBJICHHSI B TPYOaX TEIIOCETeH crennaibHbIX YCTPONCTB —
CTaOUIN3aTOPOB IaBICHHUS?

47



['ocynapcTBeHHOE PO ecCHOHATLHOE 00pa30BaTEIbHOE YUPEKICHHUE
«benoBckuit MHOTOTTPOPUITHHBIA TEXHUKYM)

PACCMOTPEHO

Ha 3aceganun [IMK
IIpoToxkom Ne 02

ot «07»centsa6ps 2018 r.

YTBEPXIAIO
3am. nupekropa mo YP
A.P. AHoxuHa.

« » 2018 r.

Ipunaoxenue k ouaery Ne 16

Bonpoc Ne2. JkcnepumenTtajibHoe 3aaanue. Onpenenute KOdQOHUIMEHT TPEHUS MEKITY
MTOBEPXHOCTSAMH J€PEBO-CTEKIIO, UMES JIUCT CTEKJIa, IEPEBSIHHBINA OPYCOK U AMHAMOMETD.

Bonpoc Ne3. TIpouutaiite Tekct. OTBETHTE Ha BOIIPOCHI.

Cnacure Hamm ymm!

CJ'IYX BCCraa 60,HpCTByeT, JaXXEC HOYbIO, BO CHC. OH THOCTOSHHO moABEPracTCsa pasapaxCHUIO,
TaK KaK HE 06J1az[aeT HHMKaKKMMHU 3allTUTHBIMU HpI/ICHOCO6J'IeHI/I$IMI/I.

OOBIUHO JJIA 0003HaYEHUS TOro, 4TO Mbl CJBIIIMM, HMCIOJIB3YKOTCA J1Ba ONU3KUX II0 CMBLICITY

CJIOBA: <«3BYK» M «UIyMM». 3BYK — 9TO (1)I/I3I/I‘~I€CKO€ SABJICHHUEC, BbBI3BAHHOC KoJIcOaTeIbHEIM JABUXKXCHUECM

gactull cpensl. lllym mpexacraisier co0oi XaOTHYHOE, HECTPOWHOE CMENICHHE 3BYKOB, OTPHIIATEIBHO

JEHCTBYIOLIEE HAa HEPBHYK cuUCTeMy. BozneiicTBHE IIymMa Ha 4YEJIOBEKa OIPENEISAETCS €ro YPOBHEM

(FpOMKOCTbIO, I/IHTeHCI/IBHOCTLIO) U BBICOTOM COCTABIISIOIIUX €TI0 3BYKOB, a TAKXKC ITPOAOJIZKUTCIIBHOCTBIO

BO3JICHCTBUSL. ypOBHI/I IIyMOB OT pa3JIMYHbIX HCTOYHUKOB U PCAKIUA OpPraHu3Ma Ha aAKYCTHUYCCKHC

BO3JICHCTBUS IIPUBE/CHBI B TAOIHUIIE.

Tabnuya 1

Hcrounuk myMa, noMeleHue Yposens |Peakius opranusma Ha JJIMTENIBHOE aKyCTHYECKOE

myma, 1b |Bo3aencTBHe
JluctBa, npudoit 20 VYcnokausaer
Cpenuuii IryM B KBapTHUPE, KJTacce 40 I'uruennueckas Hopma
[ym BHYTpH 3aHUS PSIOM C MarucTpajbio 60 [osBNsITOTCSA 4yBCTBO pa3ApaskeHHsl, yTOMISIEMOCTb,
TeneBuzop 70 TOJIOBHAs 0O
[oe3n metpo 80
Kpwnyamuii yenosek 80
MoTomuki 90
PeaktuHsIil camonet (Ha BeicoTe 300 M) 95 [locrenenHoe ocnabneHue ciryxa, HEpBHO-
Lex TekcTrinbHOM (habpuku 100 TICUXWYECKUH cTpecc (YTHETEHHOCTh, BO30YKIEHHOCTD,

arpeccUBHOCTH), SI3BEHHAsI 00JIE3Hb, TUIIEPTOHUS

Ilneep 114 BeI3biBaer 3BYKOBOE OIIbSIHEHUE Haroiooue
Txaukuii cTaHoK 120 AJIKOTOJIFHOTO, HAapyllaeT COH, pa3pyllaeT ICHXUKY,
OTOOMHBIN MOJOTOK 120 MIPUBOJUT K TIIyXOTe
PeaktuBHBII nBUTaTENns (IpH B3NETE, Ha
paccTostHuu 25 M) 140-150
IITym Ha nuCcKOTEKE 175

B Auana3oHe CIBIIIUMBIX YE€JIOBEKOM 3BYKOB CaMO€ HC6J'IaI‘OHpI/I$ITH06 BO3JIGI\/'ICTBI/IC OKa3bIBacT

IIyM, B CIIEKTPE KOTOPOTO MpeodiianatoT Bhicokue 4yacToThl (Bbiie 800 ['1r). 3ByKH CBEpXHU3KUX YaCTOT,
KOTOpBIE MBI JJaXKe U HE CIbIIUM (MH(]pa3BYKH), TAKKe OMACHBI /Il OpraHu3Ma yeinoBeka. Yacrora B 6
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['1 MOKeT BBI3BaTh OUIYIIEHUE YCTAJIOCTH, TOCKH, MOPCKYIO 0OJIE€3Hb, MPU YacToTe B 7 'l MOXKeET naxe
HACTYIIUTh CMEPTH OT BHE3AITHON OCTaHOBKU cepaua. Jloka3aHo, 4To, nomnajas B €CTECTBEHHbIN PE30HAHC
paboThl Kakoro-HUOyIb opraHa, WH(GPa3BYKH MOTYT pa3pylIMThb €ro, Hampumep, dactora B 5 I'n
paspylLiaeT MeYeHsb.

Bomnpocsl
1. Yro coboii mpeacraBiser 3ByKoBas BoyiHa? KakoB 4YacTOTHBIN Juana3oH, BOCHPHHHUMAEMBIH
yenoBeKoM? COOTBETCTBYET JIM LIyMY Kakas-TuOo onpezaeneHHas yactora?
2. CpaBHHUTE TPOMKOCTb 3BYKa IUIeepa C TEXHUYECKUMH YCTPOMCTBAMHU, YKa3aHHbIMU B Tabmune. [louemy
(o BBIBOJAM CKAHJIMHABCKHUX YYEHBIX) Ka)bIH MATHIN MOAPOCTOK IUIOXO CIBIIIUT, XOTS M HE BCerja
J0rapIBaeTCst 00 ATOM?
3. KakoBo ycnoBue pezonanca? [louemy BO3HUKAIOT HENPUATHBIC OIYIICHHS NpPU JUIMTEIBHOW €371 B
aBTOOYyCe, MpH IUIaBaHUM Ha KOpadiie WIM KadyaHWW Ha KadelsiX, eclM COOCTBEHHAas 4acTOTa HAIIeTo
BeCTHOYJISIPHOTO anmnapara onm3ka K 6 1'?
4. HazoBute CymIecTBYIOIIKME IPOCThIE aIMUHUCTPATUBHBIE Mephl 10 60pnbe ¢ mymom. Kak Goprotes ¢
ITYMOM C MTOMOIIBIO0 TEXHUYECKUX YCTPOICTB?
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Bonpoc Ne2. Pacuérnas 3amaua. Pagmocurnan, nocinanHbiil Ha JIyHy, OTpa3uics ¥ ObUI PUHAT Ha
3emute uepes 2,5 CeKyH/IbI MOCe TOCHUIKU. Takoi e CUTHaJ, OCJIaHHbIN Ha BeHnepy, ObUT MpUHSAT Yyepes
2,5 munyThl. OnpeaenuTs paccTosiuue ot 3emiu 10 JIyHsl u oT 3emiin 10 BeHepbl Bo BpeMs JIOKallUH.
Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.

YabsTpasBykoBble cTupaibHble ycTpoiictBa (YCY)

B nocnennee BpeMs yIbTpa3BYKOBbIE CTHUPAJbHBIE MAIIWHBI 3aBOEBBIBAIOT BCE OOJBIIYIO
NOMyJSIpHOCTb. Jlerkue, 0e33ByuHble, HE 3aHMMAIOT MHOT'O MECTa, HE TPeOYIOT BpE3KU B BOAOIPOBOJ —
OHM UJI€AJIbHO TOAXOMST JUIsl JIFOAEH, 4aCTO IMyTEHIECTBYOUIUX, ISl JAYHUKOB U CTYJEHTOB.

YCY coctouT U3 UCTOYHUKA TMUTaHUS, W3Iy4areias yIbTPa3BYKOBBIX KoOJeOaHUN W
COEIMHUTEILHOTO KaOels.

Jns crupku uW3iydarelb IOMEIIAETCS B CEPEeIMHY €MKOCTH C MOIUIUM pacTBOPOM U
TEKCTUJILHBIMU U3JIETHSIMH, TJ€ OH U BO30YXKAaeT yIbTpa3ByKoBbIe koliebanus. P ekt ynaaeHus MsaTeH
00yCIIOBJIEH KaBHTAalMed — 0Opa30oBaHUEM B PAacTBOPE OIPOMHOTO KOJUYECTBA MUKPOCKOIMHYECKUX
IIy3bIPbKOB, 3allOJHEHHBIX I'a30M, I1APOM M UX CMECHIO. DTH IYy3bIPbKU BO3HUKAIOT MPU MPOXOKICHUU
aKyCTHYECKOH BOJIHBI BO BpeMms mojymnepuoia paspexenus. [lox neiicTBuem mepenana JaBieHUs NPU
MOSIBJICHUH U «CXJIOTBIBAHUM» IY3bIPbKOB HApYILIAETCsl CLEMJICHUE 3arps3HEHHBIX MHMKPOYACTHUI] C
BOJIOKHAMM M3/1eMHA U 00Jerdyaercss UX yAajeHHEe MOBEpXHOCTHO-AKTHBHBIMU BELECTBAMHU MOIOILETO
pacTBOpa CTUPAIBLHOTO MOPOIIKA WU MbLIA.

[Ton neiicTBUEM YyIbTPa3BYKOBBIX KOJIEOAHHI CIIOM >KMIKOCTH, KOTOPHI MaKCUMAaIbHO OJHM3KO
HaXOJUTCS K TKaHU (IPUIOBEPXHOCTHBIN CII0i1), MpHoOpeTaeT onpeeieHHble CBOIICTBa — €ro CKOPOCTh
3HAYUTENIPHO YBEIMYMBAETCSA. DTO AKTUBHO IOMOTAeT MOIOUIEMY CPEICTBY, PaCTBOPEHHOMY B BOJE,
Oosnee riyOOKO MPOHMUKATH B CTPYKTYpPY TKaHHU, a 3HA4YMUT, 3PPEKTUBHO OTCTUpHIBaTh TKaHb. [lpu
MEXaHMYECKON K€ CTUPKE CKOPOCTh IPUIIOBEPXHOCTHOTO CJIOSI KHUAKOCTH OTHOCHUTEIBHO TKaHU
npubmpkaercs K Hymo. Kpome Toro, ynbrpazByk oOnanaeT Ae3MHQUIMPYIOIIUM ACHCTBHEM, a TaKXKe
yIaJs€T HETPUATHBIE 3aMaxu.

[Tocne BKIIOYEHHUs B BOJAE WJIM Ha BO3AYyXE YCTPOMCTBA HE INOAAIOT HUKAKUX BHUIUMBIX UL
YeJoBeKa NMPU3HAKOB paboThl. Ho eciu MonoXuTh yiabTPa3BYKOBOH T'€HEpAaTOp Ha JaJ0Hb, MOXKHO
MOYYBCTBOBATh HEOOJBIIIYI0 BHOpalKi0. DTO OLIYIIEHHE Cyry00 MHAMBHUIYAIbHO, TaK KaK HE BCE JIIOH
OJINHAKOBO BOCIIPUHUMAIOT 3BYKOBBIE YACTOTHI U KOJIEOaHMUSI.

Bomnpocset
1. B uem oTiinume ynbTpa3Byka OT 3BYKOBBIX BOJIH, BOCIIPUHUMAEMbIX YEIOBEKOM?
2. YTo Ha3BIBAIOT KABUTAIIMOHHBIM ITy3BIPHKOM?
3. Kak oOpasyercs kaBUTauMOHHBIA my3blpek? Kakoit s@dext mnomydaercs HpH  «CXJIOMBIBAHUI
KaBUTALMOHHBIX MY3bIPbKOB?
4. IToripoOyiiTe 00BSCHUTD, 3a4€M Ha OJI0OKaX MUTAHUS YCTAHOBIIEHBI CBETOMOHBIE HHINKATOPHI.
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Bompoc Ne2. KauyecTBennasi 3agaua. [Touemy B pabouumx oOTCeKax OpPOUTAIHHOW CTaHIUU

YCTaHABIIMBAIOTCS MOCTOSHHO pabOoTa0IUe BEHTUIISATOPHI?
Bonpoc Ne3. TIpouuntaiite Tekct. OTBETHTE Ha BOIPOCHI.
YauBHUTEIbLHBIN TECOK

Camo pa3HooOpa3ue CBOWMCTB Iecka JOCTOWHO ymuBieHHs. Cyxol, OH TeKyd, MoJ00HO BOJIE.
OnHako B OTIAMYHUE OT )KUIKOCTU O€3 Tpy/Ja BBIICPKHUT BEC YETIOBEKA, MPOTYINBAIONIETOCS BIOIbL Oepera.
Jlaxke B COCTOSIHMM TOKOSI IIECOK BEET ceOsi CTpaHHBIM 00pa3zoM. KaxkeTcsi 04eBUAHBIM, YTO, OKA3aBIIUCH
nox 30-MeTpoBOil Kyuell necka, UelIOBEK HCIBIThIBAET Topa3o OoJbIlee JaBiICHHE, YeM MOJ] 3-MeTPOBOM.
Opnako 3710 He Tak. JlaBieHHE KUIKOCTM HA JHO COCYJa BO3pacTaeT MPONOPLUOHAIBHO BBICOTE €€
YPOBHSI, IaBJIICHHE K€ ChIIyYero BEUIECTBA HA OCHOBAHUE CHayalla pacTeT, IOTOM JJOCTUTAeT MaKCUMyMa
U Janee ocTtaercsi Hen3MeHHbIM. Cuilbl, IEHCTBYIOIINE MEKY YaCTHIIAMHU MEeCKa, MePEHOCAT U30bITOYHOE
JaBJICHUE HA CTEHKHU pe3epByapa.

HabGepure nBe mpUropiiHd CyXoro mecka M MEJJIEHHO BBICBIIAWTE €ro 4epe3 ILIeNlb MEXIY
nagoHsmMu. OOpaTuTe BHHMAaHHME Ha TO, 4YTO BHAYaJe BBICHINAIOTCS TICCUMHKH, JICIKAIIHC
HENOCPEACTBEHHO HaJl OTBEPCTUEM. A 3aTEM MECUMHKH M3 BEPXHErO CIIos IeCKa, B KOTOPOM oOpasyercs
BopoHKka. Haxinonute nanonu. Boponka Bce paBHO oOpa3yeTcs TOYHO MO BEPTHUKAJIM HaJl OTBEPCTUEM.
Uto memiaetr paHbllle BBICHINATHCS IPYTUM MECUMHKAM, PACHOJIOKEHHBIM BOKPYT OTBEPCTHUSI B HUKHHUX
CIIOSIX, T.€. OMKe K HemMy?

[Tponomxum HsKcriepuMeHT. Bo3pMeM nuCT Oymaru, CBEpHEM €ro B TPYOKy, MOJIOXKHM
TOPU30HTANILHO M 3aCHIIJIEM CHApPYKU CyXuUM MeckoM. KoHcTpykius u3 Oymaru OyneT BbIIEPKUBAThH
JIOBOJIbHO OOJIbIIIME HArpy3kd, NMPOYHOCTh €M MpUJaeT He TOJIbKO TpyOuaras ¢opMma; HYKHO, YTOOBI
BOKPYT TPYOKHU U CBEPXY TOJICTBIM CJIOEM JiexKall CyXxoi mecok. [louemy recok He pacIuIionuBaeT TpyoKy,
Ja)ke €CIM HaJaBUTh CBEpXy Ha IECOK JajoHb0? Jleno B TOM, YTO MOJA [aBJICHUEM IECUMHKU
IepecTpanBaroOTCs Tak, YTO 3aKJIIMHUBAIOT JIPYT JIpyra, Mellas B3auMHOMY IepeMelieHno. B Hayke 3to
SIBJICHME HOCHUT HAa3BAHME «IIOSIBIEHUE APOUYHBIX CTPYKTYyp». B apke KaIplii OTIAENbHBIM 3JIEMEHT He
MOXET IMEePEMECTUTHCSI B HANpPABICHUU ACHCTBUS BHEIIHEW CUJIBI — OH 3a)KaT BPACIOp COCEIHUMHU
JJIEMEHTaMU, KOTOPBIM U Mepe/iaeT ACHCTBYIONTYIO HAarpy3Ky. B pe3ynbTare moj naBieHuEM (BHEIIHUM U
BHYTPEHHUM) MECOK yTPAYMBAET MOJABIKHOCTH U MTPHOOPETAET CBOWCTBA TBEPIOTO TENa.

[To »TOM mpUYMHE B MECOYHBIX Yacax MECOK IEpEechINaeTcsi PaBHOMEPHO, HE3aBHCHUMO OT
BBICOTHI €T0 cTosI0a (B oTyimune OT BOAbI!). Y mepBbIMU BBICHITIAIOTCS TIECYUHKH UMEHHO BEPXHETO CIIOS,
MMOTOMY YTO OHHU HE CBSI3aHBI ADOYHBIMHU CTPYKTYpPaMHU.

Bomnpocset
1. Tlouemy naBieHue, KOTOpOE OKa3bIBAET Kyda Iecka, MaKCUMaJIbHO HE B LIEHTPE, a 10 Kpasm?
2. Tlouemy KOIMYECTBO NECYMHOK, MPOXOAAIIMX dYepe3 OTBEPCTHE, COEAMHSAIONIEE JIBE KOJIOBI
MECOYHBIX YACOB, OCTAETCS IPUMEPHO MOCTOSIHHBIM?
3. UYeM 00OBsCHSCTCS IPOYHOCTH CBOJIOB TYHHEJEH METPO, KYIOJIOB COOOPOB, APOUYHBIX TPOEMOB?
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Bonpoc Ne2. Pacuernasi 3agauya. Jlanel Mmacchl MieKonuTamux: KAt — 70 T, o — 4 T, MeIBEAb —
400 kr, 3as11 — 6 kr. HaliTn UX Bec B HLIOTOHAaX.

Bonpoc Ne3. Tlpouutaiite Tekct. OTBETHTE Ha BOIIPOCHI.
«Ay, BbI MeHSl CJIbIIINATE?)

B 1938 r. amepukanckue uccneposarenu [.Ilupc u JI. I'puddun, npuMeHUB crernualbHYIO
anmnaparypy, yCTaHOBMJIY, YTO BEIMKOJICIIHASI OPUEHTUPOBKA JIETYYUX MBILIEH B IPOCTPAHCTBE CBsI3aHa C
UX CIOCOOHOCTBIO BOCHPHUHHMMAThH 3X0. OKa3aloch, 4TO BO BpEMs IOJIETA MBIIIb HU3JIy4aeT KOPOTKHUE
YJIBTPa3BYKOBBIE CUTHAJIBI HA YacTOTE OKOJIO 8-10'Tw, a 3arem BOCIIPUHUMAET DXO-CUTHAIBI, KOTOPBIE
OPUXOJAT K HEW OT ONMKaWIIMX NPENsSTCTBUN U OT IPOJICTAIOIINX BOIM3H HaceKOMbIX. I 'pudun Ha3zBan
CTIIOCO0 OPUEHTHUPOBKH JIETYUHX MBIIIECH 110 YIbTPa3ByKOBOMY 93Xy IXO0JOKALMEIA.

VY IbTpa3ByKOBBIE CUTHAJBI, [IOCBUIAEMBIE JIETY4YEH MBIIIBIO B IOJIETE, UMEIOT XapaKTep O4YEHb
KOPOTKMX HMIYJIbCOB — CBOEOOpa3HBIX ILEITYKOB. J[MUTENBHOCTh Ka)KAOro TaKOro IIeldKa (1-5)-1073c,
€KECEKYHHO MBIIIb IPOU3BOJUT OKOJIO AECATH TaKUX LIEITYKOB.

AMepuKkaHcKue y4E€Hble OOHAPYXHJIM, YTO TUTPBl HCHOJIB3YIOT JUII KOMMYHHUKAIMH JIPYT C
JIPYroM HE€ TOJIbKO PEB, pbluaHWE U MYpJIbIKAaHUE, HO Takke M HMH(ppa3zByk. OHM NpoaHATIU3UPOBAIU
YaCTOTHBIE CIIEKTPhI phIUaHUs MPEACTaBUTENEH TPEX MOABUJIOB TUTPA — YCCYpPUIICKOT0, OEHTaIbCKOTO U
CYMaTpaHCKOTo — M OOHAPYKUJIU B KaX/I0M M3 HUX MOIIHYI0 HU3KOYaCTOTHYIO KOMIIOHEHTY. [1o MHEHUIO
YU€HBIX, HHPPA3BYK MO3BOJISIET KUBOTHBIM IOJAJIEP’KUBATH CBSI3b HA PACCTOSHUU 10 8 KM, MOCKOJIbKY
pacnpocTpaHeHHe UH(PPa3BYKOBBIX CUTHAJIOB MEHEE UYBCTBUTEIBHO K NIOMEXaM, BBI3BAHHBIM pelbehoM
MECTHOCTH.

Bormpocsl
1. B uéM orinume ynpTpa3Byka M HH(pa3ByKa OT 3BYKOBBIX BOJH, BOCIIPUHUMAEMbIX YEJIOBEKOM?
2. IMouemy I'.ITupc u J.I'puddun HazBanu cnocod OpHEHTUPOBKHU JIETyYUX MBbIIIeH 3xoiokanueit? I'ne
eI1€ UCIOJIb3YeTCs MOAOOHBIN MPUHIIMIT OOHAPYXEHUS 00bEeKTa?
3. O0bsicHUTE CBOMMH CJIOBAMM, KaK Bbl TIOHUMAETE CIIOBOCOYETAHUE «UACTOTHBIE CIIEKTPHI.
4. Tlouemy uH(pa3ByK B OTJIMYKE OT OOBIYHOIO 3BYKa MO3BOJISIET THUTPaM OOIIATHCA Ha CTOJb JAIEKHX
paccrostHusAX? Kakue n3BecTHbIE BaM CBOKCTBA BOJIH MPOSIBISIOTCS B IAaHHOM Citydae?
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Bonpoc Ne2. KauecrBenHas 3a1ava. Ha pucynke nzo0paxén rpaduk
3aBHUCHUMOCTH CKOPOCTH BEJIOCHUIIEANCTA OT BPEMEHU JBHKEHUS.
Onumure, KaKk JBUTAJCS BEJIOCUIIEAUCT HA KAXIOM U3 Y4aCTKOB.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
PeakTuBHOE ABMKEHME B IPUpOAE
HekoTtopble XKMBOTHBIE MEPEIBUTAIOTCS IO MPUHLUIIY PEAKTUBHOIO JABUKEHUS, HAIPUMEP
KaJlbMapbl, OCbMHUHOTH, KapaKaTUIbl. MOPCKOI MOJUTIOCK TpeOelIoK, pe3K0 CKUMasi CTBOPKU PaKOBUHBI,
PBIBKAMHU MOXET JIBUTaThCs BIEPE]] 32 CUET PeaKTUBHOW CUIIBI CTPYH BOJIbI, BEIOPOIICHHOW U3 PAKOBUHBI.
Uro0bl yBemMUMIaCh CKOPOCTH JIBUKCHHUS, WHAYE TOBOPS, YHCIO PEAKTHBHBIX HMITYJIHCOB B
€IMHUIY BpEMEHHM, HE00XOJMMa IIOBBIIIEHHAs IPOBOAMMOCTb HEPBOB, KOTOpPbIE BO30YKIAIOT
COKpAIlleHHE MBI, OOCITYXHBAIOIINX «PEAKTHBHBIN ABHraTeNby. Takas Oonbmias MPOBOIUMOCTD
BO3MOXXHA MpU OOJIbILIOM JHaMeTpe HepBa. M3BeCTHO, UTO y KalbMapoB CaMble KPYIIHbIE B )KUBOTHOM
MHUpE HepBHbIE BOJIOKHA. OHU JocTHraioT B nquamerpe 1 MM — B 50 pa3 Oosblie, yeM y OOJBIIMHCTBA
MJIEKOIUTAIONINX, U TPOBOAAT BO30YXKIECHHE CO CKOPOCTbIO 25 M/C. OTUM M OOBsCHAETCS OoJjbluas
CKOpPOCTh JBIJKEHHMS KaibMapoB (o 70 xm/4). BBICTPOXOAHOCTH M MaHEBPEHHOCTh KalbMapa
OOBSICHAETCSl TaKXKe NPEKPACHBIMU TMIPOAMHAMHUYECKUMH (OpMaMu Tejla >KUBOTHOTO, 3a 4YTO €ro
IIPO3BAJIN <GKUBOW TOPIIEION».
Bomnpocset
1. MOXHO I CUUTATh PEaKTUBHBIM TaKUe JBM)KEHUS KaK X0/b0a Mo 3emJie, TUIaBaHue 1 TOoJIeT NTHIl? 2.
Bo3MoxHO 1M B KOCMOCe IPUMEHEHHE IPYTUX ABUTaTenei kpome peaktuBHoro? Ilouemy?
3. Kakoe nBukeHue Ha3bIBalOT PEAKTUBHBIM?
4. ITouemMy TpyIHO IpBITaTh € JIOAKH Ha Oeper, a TAKOH ke MPBIKOK ¢ MapoOMa JIETKO OCYIIECTBUTH?
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Bompoc Ne2. JxkcnepuMeHTaJbHOE 3aaHMe. B BameM pacnopsskeHUM MMEIOTCS IITATUB, K JIalKe
KOTOporo mpuBsizaHa HUTH jiuuHON 100 cm ¢ rpy3om maccoit 0,1 kr, Habop rpy3oB maccoit o 0,1 kr,
cekynaomep. M3meppTe mepuoa kojeOGaHUN Tpy3a IPU HAYAIBHOM OTKJIOHEHHH €ro OT IOJIOKEHUS
paBHoBecust Ha Scm. [logBecbte k HuTU emé oauH rpy3 maccod 0,1 Kr ¥ CHOBa M3MEpPHTE MEPHOJ
koneOanuit. [loaTBep:kIal0T 1M Pe3yNbTaThl OMBITOB MPEAMNOJI0KEHHE O TOM, YTO TEPUOJl TaKKe
YBEJIMUUICS B JIBa pa3a?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
PeakTuBHOE ABHKEHHE

VHTEepecHBI U BaXXHBIN CIIydail PaKTUYECKOTO MCIOJIb30BAHUSA 3aKOHA COXPAHEHHUs MMITYJIbCa
— JTO PEaKTHBHOE JBHKEHHE. Tak Ha3bIBAIOT JBUKEHUE TeJla, BOZHUKAIOLIEE IPU OTACICHUH OT Tena ¢
KaKON-TO CKOPOCTbIO HEKOTOPOU €ro 4acTH.

PeakTuBHOE JBH)KEHHME COBEPILAIOT, HAIPUMEP, pakeThl. Beskas paketa — 3TO cUCTEMa JIBYX
ten. OHa cOCTOUT U3 000JI0YKHU U colepikalierocs B Helt TormuBa. O6o104yka umeeT popmy TpyObl, OIUH
KOHeIl KOTOPOH 3aKpbIT, a APYroif OTKPBIT M CHAOXKEH TpyOuaToi HacaaKol ¢ OTBEPCTUEM 0COO0M (POpPMBI
— PEAaKTUBHBIM COIUIOM. TOIUIMBO IIPH 3alyCKE PAKEThl CKUTaeTCs M IPEBPAIAETCS B ra3 BBICOKOTO
JIaBJICHUS M BBICOKOHM TemImepaTyphl. biaromaps BBICOKOMY AaBJIEHUIO 3TOT T'a3 ¢ OOJBIION CKOPOCTHIO
BBIpbIBaeTCsl M3 coruia pakeTsl. OOo0NOYKa paKeTbl YCTPEMISIETCSl MPU 3TOM B IPOTHBOMOJIOXKHYIO
CTOpPOHY.

[Tepen crapTom pakeTbl ee 0O UMITYJIbC (0OOJOYKH U TOIUIMBA) B CHUCTEME KOOPIWHAT,
CBA3aHHOM C 3eMJIel, paBeH HYII0, BCS pakeTa IIOKOMTCS OTHOCHUTENbHO 3eMiu. B pesynbrare
B3aMMOJICHCTBHS ra3za M OOOJIOUKM BbIOpachiBaeMblil raz mpuoOpeTaeT HEKOTOpBI HMIyJbC. bynem
CUMTaTh, YTO BIMSIHHME CHJIBI TSDKECTH HPEHEOPE)KHMO Maylo, TOrja OOOJOYKY M TOIUIMBO MOXKHO
paccMaTpuBaTh KaK 3aMKHYTYIO CHCTEMY M MX OOIIMI MMITyJbC JOJDKEH M IOcCJe 3alycKa OCTaThCs
paBHbIM HymO. [losToMy 000sI0UKa M3-32 B3aUMOJIEHCTBUS C Ta30M MPUOOPETAET UMIYJLC, PaBHBIN IO
abCOIOTHON BENMYMHE MMITYJIbCY ra3a, HO MPOTHUBOIOJOXKHBIM €My IO HampaBieHuo. BoT mouemy B
JBUKEHHE MPUXOIUT HE TOJBKO Ta3, HO U 000J0YKa pakeThl. B Hell MOTYT ObITh MOMEIIEHbl Hay4YHbIE
puOOPHI JIs1 UCCIIEOBAHNM, BCEBO3ZMOXKHbBIE CPEJCTBA CBS3U U T. 1. C pakeToi MOKET ObITh CBS3aH U
KOCMHMYECKHH KOpabiib, B KOTOPOM HaXOJATCS KOCMOHABTHI.

Bormpocst

1. ITouemy n0/1ka HAUMHAET OTIUIBIBATh OT Oepera, KOr/ia 4eJ0BeK MpbIraeT ¢ He€ Ha nmpuyan?

2. IlposiBieHNEeM KaKOro 3aKOHA SIBJISIETCSl peaKTUBHOE JIBUKEHHE?

3. Kak Ha3bIBaeTcsa cucTeMa Tell, IJisl KOTOPOU paBHOAEHCTBYIONIAsl BHEITHUX CUJI paBHA HYIIO?

4. Kak KOCMOHaBTY, HaXxoJsIIEMycsi B OTKPHITOM KOCMOCE, BEPHYThCS Ha KOCMHUYECKHIl Kopalib 0e3
ITOCTOPOHHEN TOMOIIN?
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Bonpoc Ne2. KauecrBenHas 3ajauya. Macca sierkoBoro aBToMoomitst «Bomray 1420 kr, a Macca
tpaktopa JIT-75 6000 kr. MoryT 1 OBITh PaBHBI KX UMITYJIbCHI?

Bonpoc Ne3. Tlpouutaiite Tekct. OTBETHTE Ha BOIIPOCHI.
Pemennasi mepegava

3yOuarass mepemaya yaoOHa TOJBKO B TOM cCiydae, KOTJIa Balibl, Ha KOTOPBIX HACAKEHBI
3youaTeie Konéca, HaxoasTcs Omu3ko npyr K apyry. Ilostomy 3yOuatas mepemada OOBIYHO SIBJISETCS
YacThI0 OJHOW KakoW-HUOYIs MaimuHbl. Ecnm ke aBuxeHue Tpeldyercs
nepenarb, HalpUMeEp, OT MOTOpa K CTAaHKY, pacloj0oKEHHOMY Ha
HEKOTOPOM DPACCTOSIHUM, TO MEpeaada ABHKEHUS OCYILECTBISETCS IpHU
MTOMOIIM MTPUBOJHOTO PEMHS, OXBATHIBAIOIIECTO IIKUB Y MOTOpPA U IIKUBY
CTaHKA.
JUTSt
€ero

3aKOH nepeayu JBUKEHHUSI TTPY MOMOIIM IIKUBOB TOT K€, YTO U
3yOuaThIX KOJIEC: YeM MEHbIIE TUaMETp IIKUBA, TeM OO0JbIle CKOPOCTh
BpawieHus. IlpruMmeHeHHe peMEHHOW Mepenadyd UMeEeM, HanpuMmep, B
HOKHOM mIBeHOW MammHe. Kadanwme MOMHOKKHA W ABINIIA 3aCTaBIISIST
BpamaThCsl KOJEHYATHIA (M30THYTHIN) BaJ C MPUBOIHBIM KOJIECOM, Ha
KOTOPOM YKpeIui€H peMmeHb. llocpeacTBOM 3TOro pemHsi BpalleHHE
KoJieca TepedaéTcs MaxoBOMY KOJIECY MalluHbl. MaxoBO€ KOJIECO

MalIuHbl MEHbIIIEe B 5-6 pa3, 4eM MPUBOIHOE KOJIECO, MOATOMY 3a OJUH

000pOT MOCNETHETO, T. €. 32 OJHO KauaHUE MOJHOKKH, MAaXOBUK MAIIMHbI clieiaeT 5-6 000poToB.
Bomnpocsl

1. Kakum crmoco6oM MpoUucxXoIuT mpeodpazoBaHUe FIEKTPUUECKOM SJHEPTUN B MEXAHUUYECKYIO?

2. Kakoii BUJ1 SHEPIrUU NepeAaeTcs C IOMOIIbI0 PEMEHHOM nepenayun?

3. O0BscHHTE, MOYEeMY HEXKEIATeIbHO IMOTaJaHue Ha IMOBEPXHOCTh PEMHS HIIU IIIKHBA CMa3bIBAIOIINX

JKUJIKOCTEH?

4. Kakum o0Opa3oM MOKHO YBEIWYUTh WJIM YMEHBIIUTH CKOPOCTH BpAIEHHUS C MOMOIIBI0 PEMEHHON

nepenayun’?
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Bonpoc Ne2. KavecTBeHHbBIE 321a4H

a) ABToMoOWIb TsAHeT mpuren. [lo Tperbemy 3akoHy HproTOHaA cuiia, ¢ KOTOPOH aBTOMOOWIIb TSHET
MIPUIIEH, paBHA CUJIE, C KOTOPOW IpHIleN ACHCTBYeT Ha aBTOMOOWMIIb. [loueMy e mpuien ABUKETCS 3a
aBTOMOOMIIEM?

0)[ToueMy, IPBITHYB C BBICOTHI, CIICIYET COTHYTh HOT'H B KOJICHSIX?

Bomnpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOIPOCHI.
«AY, Bbl MeHS CJIBIIIMTE?»

B 1938 r. amepuxanckue uccienosarenu [.Ilupc u . I'puddun, npuMeHnB crenuaabHyo
anmnaparypy, YCTAaHOBUJIM, YTO BEIMKOJICIIHAS OPUEHTUPOBKA JIETYYUX MBILIEH B IPOCTPAHCTBE CBsI3aHA C
UX CHOCOOHOCTBIO BOCHPUHMMATH 3X0. OKa3ajoch, YTO BO BpeMs IMOJIETA MBI U3JIy4aeT KOPOTKHE
yY/IbTPa3ByKOBBIC CHTHAIBI Ha dacToTe 0koo 8-10°T'1, a 3aTeM BOCHPMHMMAET 3XO-CHTHAIBI, KOTOPBIC
IPUXOJAT K HEH OT OuIMKaWIIMX NPensTCTBUN U OT HpoJieTaroluX BOIM3H HaceKoMbIX. I'puddun Hazpan
CIOCO0 OPUEHTUPOBKH JIETYUHX MBIIIEH 110 YJIbTPa3ByKOBOMY 3XY IX0JI0KALMEIA.

VYbTpa3ByKOBbIE CHUTHAJBI, MOCHUIAEMbIE JIETY4YEeH MBIIMIBIO B MOJETE, UMEIOT XapaKTep OYeHb
KOPOTKHX HMMITYJIbCOB — CBOCOOPA3HBIX IIENIKOB. JUIMTENBHOCTh KaX/I0ro Takoro memdka (1-5)-1073c,
€KECEKYHHO MBIIIb TPOMU3BOJUT OKOJIO AECATH TaKUX LIEITYKOB.

AMepHKaHCKUE y4€Hble OOHApYKWJIM, YTO TUIPHl MCIONB3YIOT s KOMMYHHKAIMM JAPYr C
JIPYroM HE€ TOJIbKO PEB, pbluaHWE U MYpJIbIKAaHUE, HO Takxke M HMH(ppa3zByk. OHHM NpoaHATIU3UPOBAIU
YaCTOTHBIE CIIEKTPbI phIUaHUs MPEACTaBUTENEH TPEX MOABUIOB TUTPa — YCCYpUIICKOT0, OEHTaJbCKOTO U
CYyMaTpaHCKOI0 — U OOHAPYKWJIM B KQXKJIOM U3 HUX MOIIHYIO HU3KOYAaCTOTHYIO KOMIIOHEHTY. [To MHeHMIO
y4€HbIX, MH(Pa3BYK MO3BOJSET KUBOTHBIM IMOAJEPKUBATH CBSI3b HA PACCTOSIHMM /10 8§ KM, IMOCKOJBKY
pacrpocTpaHeHHe MH(PPa3BYKOBBIX CUTHAJIOB MEHEE YyBCTBUTEJIBHO K ITOMEXaM, BBI3BAHHBIM peibedom
MECTHOCTH.

Bonpocsl
1. B uém oTinume yiabpTpa3Byka U HH(pa3ByKa OT 3BYKOBBIX BOJIH, BOCIIPUHUMAEMBIX YEJIOBEKOM?
2. IMowemy I'.ITupc u 1. I'puddun Ha3BanHM coco0 OPUEHTHPOBKH JIETYYUX MBIIIEH dXxonokamuen? [ e
eI1€ UCIOJIb3YeTCs MOAOOHBIN MPUHIIMIT OOHAPYXEHUS 00beKTa?
3. OOBsicHUTE CBOUMH CIIOBAMH, KaK Bbl TOHUMAETE CIIOBOCOYETAHUE «IAaCTOTHBIE CIIEKTPBI».
4. Ilouemy uH}Pa3BYK B OTJIMYHME OT OOBIYHOI'O 3BYKa MO3BOJISIET TUTPaM OOIIAThCA HA CTOJb JAlEKUX
paccrosiHusAx? Kakne n3BecTHble BaM CBOMCTBA BOJIH IIPOSBISAIOTCS B JAHHOM cliydae?
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Bonpoc Ne2. PacuerHas 3apaua. Haligute yckopeHue, ¢ KOTOPBIM aBTOMOOHIIb, JBHKYIIIUUCS CO
ckopocThio 80 KM/4, 3aTOpMO3u iepent cBeTodopoM 3a 4,5 c¢. Paccunraiite 1IMHY TOPMO3HOTO MTYTH.

Bonpoc Ne3. Tlpouutaiite Tekct. OTBETHTE Ha BOIIPOCHI.
IpuHuun geiicTBus My3bIpbKOBOM KaMepbl

B nauane mnsatuaecatbix romoB mpouwuioro cronerus Jonanen [nedzep mpuayman mpubop,
PETUCTPUPYIOIIMN 3J€MEHTapHble YacTUlbl. OH IOJIy4ns Ha3BaHME ITy3bIpbKOBOM KaMepbl. OCHOBHas
94acTh MOJIEIM KaMephl — CTEKJITHHAs Koj0a ¢ 3upoM 00beMOM HECKOJIBKO KYOMYECKHX CaHTHMETPOB.
Kunkocte HarpeBaeTcsi MU HaxoAuTca moa AaBieHHueM okojo 20 atm. CrenuanbHOE YCTPOWCTBO
MI03BOJISIET OBICTPO cOpachIBaTh JaBieHUE. Eciau Bo BpeMsl «0KuJaHUs» MIpoJieTalla 3apsKeHHasl 4acTUla,
TO BIOJb ClIeAa MOSBISUTMCH My3bIpbku napa. ChotorpadupoBas ciies, MOXXHO OBLIO CHOBA TOBBICUTH
JaBJICHUE, MY3bIPbKU UCYE3alli — U MPUOOp CHOBA B padoTe.

[Touemy my3bIpbKHU MOSBISIUCH UMEHHO Ha IIyTHU YaCTHUIbI?

BosbmeMm 1Be mpoOUpKH, OJTHY U3 HHUX TIIATEIBHO BBIMOEM, MPOCIEAUM, YTOOBI HA CTEHKAaX HE
ObUIO LIapalliH WM MOCTOPOHHMX YAacTHUL, M HANOJIHUM ee JUCTUUIMPOBaHHON BoJoi. Bo BTOpyro
MpoOUPKY HAJIBEM TaKOE€ e KOJWYECTBO BOJIOMPOBOJHON BOJBI M €Ile OpocHM Kycodek mena. bymgem
MI0JI0TpeBaTh MPOOUPKU B OJIMHAKOBBIX YCIOBHSX.

B npoOupke ¢ BOAONpOBOAHON BOAON KWUIIEHHME HAYHETCS paHblle, M MpoIecc 3TOT Oyner
MIPOXOJUTh JOCTaTOUYHO CIOKOWHO U HEMPEPHIBHO, My3bIPHKU Mapa 00pa3yroTCs B OCHOBHOM Ha KyCOYKe
Mena. B mpobupke ¢ QUCTHIIMPOBAHHOW BOJOH Mpoliecc KUIEHUS Ha4yHeTcs Mo3xke (Ipu Oombliei
Temreparype) U OyneT MpoUCXOIuTh HepaBHOMEpHO. B nabopaTtopuu ygaercss OUUCTUTh COCYIl U BOAY
TaKk XOpOIIO, YTO KUIEHHE HE HacTymaeT BILIOTH 1o Temneparypel 140°C. Ecim B Takyro Bony,
Ha3BaHHYIO MIEperpeToi, OpOCUTh KPYNUHKY, IPOU30IIeT B3phIB — TaK ObICTPO 00Pa3yIOTCs IMy3bIPbKH C
napoMm. J{is Toro uToOBl MpoOLECC KHUIEHUS MPOUCXOJWJI PAaBHOMEPHO, B COCYJ MOMEIIA0T Tak
Ha3bIBAEMbIEC «KUIIEIIKI» — OOJOMKHU CTEKIJISTHHBIX U (PapPopoBbIX TPYyOOK, KYCOUKH Mpamopa.

OnucaHHOe CBOMCTBO >KMJKOCTH CBSI3aHO C CHJIaMHM TOBEPXHOCTHOTO HATSXKEHUS, KOTOpHIE
CTpeMSTCS pa3faBUTh 00pa30BaBIIMiicA MMy3bIpeK. JJoMoIHUTENbHOE 1aBlIeHHe TeM OoJiblile, YeM MEHbIIEe
paauyc my3blppka. Tak 4YTO HpolecC KUIEHHUs MOJAABISETCS B caMOM 3apojbliiie. MIMeHHO moTtomy
OJIHOPOJIHYIO )KMJIKOCTb YIAETCsI IEPErPEBATD.

Bornpocsl
1. C kakoii 1enbio NPOBOAMICS HIKCIIEPUMEHT, ONTMCAHHBIN B TEKCTE?
2. Tlouemy B mpoOupke C BOJONPOBOAHON BOJOW IMy3BIPHKH OOPa3yIOTCSI B OCHOBHOM Ha KYCOYKe
Mena? UTo SBISETCS «KUTISTKOW JIJIsl TPoIlecca KUTIEHUS BOJbI B OOBIYHOM YaitHUKE?
3. OOBscHUTE, KaK BBl IOHUMAETE CMBICI MTOHATHUS «IIEPErpeTast )KUIAKOCTH.
4. Tlouemy BaXKHEMIIMM yCJIOBHEM pabOThl kKaMmephl [ Jeilzepa ABIsSETCS OMHOPOAHOCTD KUIKOCTH U
YUCTOTA aMITyJIbI?
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Bonpoc Ne2. KavecrBenHasi 3axaya. Macca yenoBeka 60 kr. Macca 3emin 6-10%*kr. 3emuns
npuTsAruBaeT yenoBeka ¢ cuitoi 600 H. C kakoii cuitoit 4emoBek MpUTATUBaeT kK cede 3emitro?

Bonpoc Ne3. Tlpouutaiite Tekct. OTBETHTE Ha BOIIPOCHI.
Bo3nnkHoBeHuMe PU3NKHA

JIroboe mpuposHOE SBICHHE B OKPY)KAIOLIEM HAaC MHUpPE UMEET MHOXECTBO XapaKTEPUCTUK U
npu3HakoB. Hampumep, Mope acconuupyercssi ¢ BOJOW U IMEHOW, psAObi0 M HaOerarmolMMU BOJHAMHU,
IIYMOM TPWJIMBOB U OTJIMBOB, BOJOPOCIISIMHU U PHIOAMHU.

JIr0603HATETLHOCTH, CTPEMIJICHHE YBHIETHh OOIEe B Pa3pO3HEHHBIX MPOSBICHUSAX W MPH3HAKAX
IPUPOJIHBIX SIBJICHUM, NOHSTH IPUYMHBI, NOPOXKIAIOIIME HUX, a TaKXKe MKeJaHue MPEeJCcKazaTh UX
BO3HUKHOBEHHE HEU3MEHHO CTUMYJIUPOBAIM HaAyYHOE MIO3HAHUE.

@dusnka Kak SKCIEpUMEHTaJbHAas Hayka BO3HHMKJIA M3 AaCTPOHOMHHM, (PUKCUpPOBaBILEH
3aKOHOMEPHOCTb U MOBTOPSIEMOCTh B ABM)KCHMHM 3Be3] U IaHeT. CaMa npupoja IpUHHUMAa ydyacTue B
aCTPOHOMMYECKHX HKCIIEPUMEHTaX, MOA0OHO OECKOHEYHOH pyseTke BbIOpachiBas IMOBTOPSIIOIIMECS
coObITHs. CMEHa BpeMeH rojla, CMEHa JHS M HOYHM, IUKIMYHOCTh MEepEeMELIeHMs 3Be3] M IUIaHET M0
HeOECHOMY KYIIONy, 4YeTKas MepUOJUYHOCTh COJIHEYHBIX M JIYHHBIX 3aTMEHHM CBHUETEIbCTBOBAIU 00
OTpe/IeNIEHHBIX 3aKOHOMEPHOCTSX MPUPOHBIX SIBICHUH.

AcTpOHOMBI (PUKCUPOBAIHN U KIacCU(UIMPOBAIIN JJTaHHBIE CBOMX HAOJIONEHUN U, YTO OCOOCHHO
BaXHO, NpPOBOAMIM u3MepeHus. Ha pesynapTatax 3THX HM3MEpPEHMH CTPOWJIMCH KOJMYECTBEHHBIE
O0O0BSICHEHHS] OCHOBHBIX 3aKOHOMEPHOCTEH IBUKEHUSI HEOECHBIX TeIl.

Hauano ¢wusuke nonoxxun uTanbsHCKUN ydyeHbldl ['anmuneo [Mamuineli, moctaBuUBLIMI TNepBbIe
¢bu3nyeckre dKCIEepUMEHTHl U TPEIJIOKUBIINN TeopeTHueckoe o0bsicHeHne ABrkeHus Tein. [lo anunes
M3yueHHe JIBI)KEHUS! OCHOBBIBAJIOCH HAa YMCTO (PUIOCO(PCKHUX BBIBOAAX U OBUIO OMMCATEIbHBIM.

®dusmnka — Hayka 0 Haubosee oOMUX U (PyHAMEHTAIbHBIX 3aKOHOMEPHOCTSX, OMPEIEIIAIONINX
CTPYKTYPY U 3BOJIOLHIO MAaTEPUAIIBHOIO MHPA.

®usuka, Kak 1 Jr00as Ipyras Hayka, OCHOBBIBA€TCS Ha KOJIMYECTBEHHBIX HAOIIOICHUSX.

N3yuas magenune Ten pa3Hoi macchl, ['anumielt He mMpocTo HaOMIOAaN 3a WX JBMKEHHUEM, HO U
U3MepsT BBICOTY, C KOTOPOW MaJaroT Tesa, U ONpeAess BpeMs UX najeHus. B pe3ynpraTe M3MepeHuit
[Nanuneem ObLIM MOJTyYEHBI KOJTMYECTBEHHBIE COOTHOLICHUS MEX/Y BEIUYMHAMU. TOJIBKO C UX MOMOIIIBIO
["anunero yaanock 00ObsICHUTh 3aKOHOMEPHOCTH MaJICHHsI TeJ Ha 3eMITIO.

Bornpocsl
1. KakoBa pojib aCTpOHOMUH B BOSHUKHOBEHUHU (PU3UKHU KaK SKCIIEPUMEHTAIbHON HAYKHU?
2. TO SIBIISETCS MPEIMETOM U3ydeHUs Pu3uku?
3. [Touemy umenno ['anuneo ["anuiest cunTaroT nepBbIM GpU3UKOM?
4. Kakum Ob10 n3ydeHue apuxeHus o [anmnes?
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Bonpoc Ne2. JxcnepumeHnTajibHoe 3aaanue. [loctpoiiTe rpadk 3aBUCHMOCTH CUJIBI YIPYTOCTH OT
YAJTUHEHUS MPY>KUHBI.

Bonpoc Ne3. Tlpouutaiite Tekct. OTBETHTE Ha BOIIPOCHI.
MeToabl H3MepeHHus PACCTOSHU I

JnuHa XxapaktepusyeTr NpOTSHKEHHOCTh UM PACCTOSIHUE B POCTPAHCTBE.

JlnuHa siBNsieTCsl OJJHOM U3 OCHOBHBIX — 0a30BBIX — BEIMYMH B (PU3UKE.

Metp — enuHuIa JUIMHBI, paBHAas PAacCTOSHMUIO, KOTOPOE MPOXOIUT CBET B BaKyyMe 3a BpeMs
paBHoe 1/299 792 458 cexyHIBI.

Jnana3on u3MEHEHHUS pa3MepoB OOBEKTOB, KOTOPHIC MPUXOIUTCS U3MEPSITh B MPHUPOJIE, OYCHb
Benuk. OT paanyca npoToHa 10"°m 1o JyaMeTpa BUAMMOM 4aCTH BCEJIICHHOU 10%m.

He nmo0oe paccrosiHue MOXHO HENOCPEACTBEHHO M3MEpUTh JHHEHKoU. Paccrosaue no JlyHs
WM 3BE€3]] U3MEPSIIOT METOAOM TPUAHTYJSAIMHU. 3Has 06a3y — pacCTOSHHUE MEXIY JBYMS TelleCKOIaMu,
pacmojoKeHHbIMU Ha 3emiie Ha OOJIBIIOM PACCTOSHUM JPYT OT JApYyra, W YIJbl, MOJ KOTOPBIMH A3TH
TEJECKOIbl HampaBlieHbl Ha JIyHy, MOXHO HallTM paccTossHUs OT TeneckonoB 10 Jlynsl. Ilpum
OTIPENICTICHUU PACCTOSIHUS JIO 3BE3]IbI B Ka4eCTBE 0a3bl MOKHO HCIOJB30BATh JUAMETP OPOUTHI 3eMIIH,
Bpararomieics Bokpyr CoJHiia.

B mnactosimee Bpemsi paccTosHME 0 OMmkalmmx K 3emiie IJIaHET H3MEPSIETCS METOJIOM
JazepHoil nokauuu. JIyd mazepa, MOCIaHHBINA B CTOPOHY IIAHETHI, OTPAXKAETCS OT HEE U, BO3BPAILASCh HA
3emitto, mpuHUMaeTcs (orosnemMeHTOM. M3MepuB NpPOMEXKYTOK BpPEMEHH, 4Yepe3 KOTOpBIM BepHETCA
OTPa)XEHHBIH JIy4, U 3Hasi CKOPOCTh CBETA, MOKHO BBIYUCIUTH PACCTOSIHUE JI0 MJIAHETHI.

Jnst u3aMepeHusl MajblX PacCTOSHUM C MOMOIIBIO OOBIYHOTO MHMKPOCKOMA MOKHO pa3feliuTh
METp Ha MUJUIMOH YacTell U MOJYyYUTh MUKPOMETp, WM MUKPOH. OJHAKO MPOAOIKATh TaKUM 00pa3oM
JIeJIeHNEe HEBO3MOXHO, TaK KaK IPEIMEThI, pa3Mepbl KOTOPBIX MeHble 0,5 MUKpPOHA, HENb3s1 YBUAETH B
OOBIUHBII MUKPOCKOTI.

HoHHBIT MUKPOCKOII MTO3BOJISIET MMPOBOJUTH U3MEPEHHUS TUAMETpa aTOMOB U MOJIEKYJ MOpsAKa
1010 MeTpa.

PaccrosiHne Mexnay aromMamMu — 1,5:10™° MeTpa. BHyTpratoMHOE NpOCTPaHCTBO MPAKTUYECKU
MyCTOE, C KPOIICYHBIM SIIPOM B IIEHTpe aroma. HaOmrofeHne paccessHusl YaCTHII BBICOKOM SHEPTUU TpU
MPOXOXKJACHUH CKBO3b CJIOM BEIIECTBA MO3BOJIAET 30HAMPOBATH BEILIECTBO BIUIOTH J0 Pa3MEpPOB aTOMHBIX
sanep (107 m).

Bomnpocsl
1. Kakue pusnueckne BeTMUMHBI HA3bIBAIOT 0230BBIMU UM OCHOBHBIMU?
2. Kakoe CBOWCTBO MPOCTPAHCTBA XapaKTEPU3YeET JyTMHA?
3. Uto siBNIgeTCS 3TATIOHOM MeTpa?
4. HazoBUTE OCHOBHBIE METO/IbI U3MEPEHUS PACCTOSIHUI Pa3IMYHbBIX MPOCTPAHCTBEHHBIX MAaCIITa0O0B.
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