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IMosicuuTeILHASA 3aNIMCKA

KoHTponbHO-M3MEepUTENbHBIE MaTepualbl  pa3pabOTaHbl JUIs MPOBEIEHUS MPOMEKYTOUHOM
aTTeCTallu OOYYarOMIMXCs, MOJYYaIOIUX CHEeIHUaIbHOCTh 1Mo 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 cocraBleHUH SK3aMEHAIIMOHHBIX MATEPHUAJIOB YUYUTBHIBAIOCH, YTO (H3HKA C Y4ETOM
npouIIsA - TEXHHYECKOTO H3y4aeTcsl Ha YIIIyOJICHHOM 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 ®Ousuka o0yyaromuxcs, MoJydaroluX 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 mpoBeneHHM »5SK3aMeHa OOYYArOIIMMCSl TPEAOCTABISICTCS TIPABO HCIOJIB30BaTh IIPH
HEOOXOJIMMOCTH CHPABOYHBIC TAOJHIBI (PU3UUCCKUX BEIMYWH, IUIAKAThI W TAOIHIIBI JIIT OTBETOB Ha
TEOPETUYECKHE BOMIPOCHI, KABKYISITOP, TMHEUKY, IIUPKYIh, TPAHCTIOPTHP.

Jlis MOATOTOBKHM OTBETa HAa BOIPOCH OujeTra oOydarommMmcs MpeaocTaBisercs He meHee 40

MUHYT BPEMEHH.



['ocynapcTBeHHOE PO ecCHOHATFHOE 00pa30BaTEIbHOE YUPEIKICHHUE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3am. qupekropa o YP
[Tpotokon Ne 02 A.P. AHOXuHa.

ot «07» _centsbps_ 2018 r.
« » 2018 .

IK3aMeHAIIMOHHBINA Onyet Ne 1

VyeOnas nucuumaa: Ousuka

CnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (110 OTpaciisiM)
I'pymma: 5C 18

1. DVIEKTPUYECKHH 3apsd. DJIeKTPU3anus. 3aKOH COXPaHEHUS YIEKTPHYECKOro
3apsiaa. 3akon Kysiona.

2. Pemutsb 3agauy.
3. IIpounrars TekcT. OTBETUTH HA BOIIPOCHI.
IIpenogaBarens H.A. Pemetusax



['ocynapcTBeHHOE MTpoeccCHOHATbHOE 00Pa30BaTENIFHOE YUPEXKICHHE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3am. qupekropa o YP
[Tpotokon Ne 02 A.P. AHOXuHa.

ot «07» _centsbps_ 2018 r.
« » 2018 .

IK3aMeHANMOHHBIN OuJieT Ne 2

VYuebnas nucuuruinHa: Ousnka
CnemmansHocTh: 13.02.07 DnexktpocHabxkeHue (110 OTpaciisiM)
I'pymma: 5C 18

1. DaexkTpuyeckoe moye. HanmpsizkeHHOCTD 3JIeKTpocTATHYeCKOTo 1moJisi. [IpuHmun
CYNepPHo3HIHH YIEKTPOCTATHYECKHX MOJIEI.

2. Pemutsb 3agauy.
3. IIpounrars TekcT. OTBETHTH HA BONPOCHI.
IIpenogaBarens H.A. Pemetusax



rocyJapCTBEHHOE NMpodecCHoHAIbHOE 00pa30BaTEIbHOE YUPEKICHUE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3am. qupekropa o YP
[Tpotokon Ne 02 A.P. AHOXuHa.

ot «07» _centsbps_ 2018 r.
« » 2018 .

IK3aMeHANMOHHBIN OmJieT Ne 3

VyeOnas nucuumaa: Ousuka

CnernmansHocTh: 13.02.07 DnextpocHabxeHue (1o 0Tpaciisim)
I'pymma: 5C 18

1. Pabora cui dsiekTpoctarnyeckoro noJs. Ilorenuuasn. PaHocTh MOTEHIMATOB.
2. Pemutsb 3agauy.
3. IIpounrars TekcT. OTBETHTH HA BOIIPOCHI.

IIpenogaBarens H.A. Pemetusax



rocyJapCTBEHHOE NMpodecCHoHAIbHOE 00pa30BaTEIbHOE YUPEKICHUE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3am. qupekropa o YP
[Tpotokon Ne 02 A.P. AHOXuHa.

ot «07» _centsbps_ 2018 r.
« » 2018 .

IK3aMEeHALMOHHBINA OmJieT Ne 4

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

1. IIpoBOAHMKH U AMIJICEKTPUKH B JJICKTPOCTATHYECKOM I10JI€.
2. Pemutsb 3agauy.
3. IIpounrars TekcT. OTBETUTH HA BONIPOCHI.
IIpenogaBarens H.A. Pemetusax
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rocyJapCTBEHHOE NMpodecCHoHAIbHOE 00pa30BaTEIbHOE YUPEKICHUE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3am. qupekropa o YP
[Tpotokon Ne 02 A.P. AHOXuHa.

ot «07» _centsbps_ 2018 r.
« » 2018 .

IK3aMeHALMOHHBINA OmJieT Ne 5

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

1. uIeKTpoéMKoCcTh. KoHeHncaropsl.
2. Pemutsb 3agauy.
3. IIpounrars TekcT. OTBETHTH HA BOIIPOCHI.
IIpenogaBarens H.A. Pemetusax
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rocyJapcTBEHHOE NMpodeccHoHaNIbHOEe 00pa30BaTEIIbHOE YUPEKACHUE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3am. qupekropa o YP
[Tpotokon Ne 02 A.P. AHOXuHa.

ot «07» _centsbps_ 2018 r.
« » 2018 .

IK3aMEeHALMOHHBIN OuJieT Ne 6

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

1. duiekTpuyeckuid Tok. Cuiia toka. Ucrounuk toka. J/C.
2. Pemutsb 3agauy.
3. IIpounrars TekcT. OTBETHTH HA BOIIPOCHI.
IIpenogaBarens H.A. Pemetusax
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rocyJapCTBEHHOE NMpodecCHoHAIbHOE 00pa30BaTEIbHOE YUPEKICHUE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3am. qupekropa o YP
[Tpotokon Ne 02 A.P. AHOXuHa.

ot «07» _centsbps_ 2018 r.
« » 2018 .

IK3aMEeHALMOHHBINA OmJieT Ne 7

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

1. ConpoTuBiieHUe MPOBOIHUKA. Y/IeJIbHOE CONPOTHBJIeHUHE. 3ABUCHMOCTH
CONPOTHUBJIEHUS OT TeMIepaTypbl. 3akoH OMa /151 y4acTKa Lelu.

2. Pemutsb 3agauy.
3. IIpounrars TekcT. OTBETHTH HA BOIIPOCHI.
IIpenogaBarens H.A. Pemetusax

JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoii obnactu
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rocyJapCTBEHHOE NMpodecCHoHAIbHOE 00pa30BaTEIbHOE YUPEKICHUE
«benoBcknit MHOTOTIPODUITBHBIA TEXHUKYM)

PACCMOTPEH YTBEPXIAIO
Ha 3acenanuu [IMK 3am. qupekropa o YP
[Tpotokon Ne 02 A.P. AHOXuHa.

ot «07» _centsbps_ 2018 r.
« » 2018 .

IK3aMeHANMOHHBIN OuJieT Ne 8

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

1. Coenunenust npoBOAHMKOB. 3aKkoH OMa /151 MOJTHOM LeNH.
2. Pemutsb 3agauy.
3. IIpounrars TekcT. OTBETHTH HA BOIIPOCHI.
IIpenogaBarens H.A. PemeTHsax
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHALMOHHBIH OujieT Ne 9

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. Pa6oTa ¥ MOIIHOCTH B LeNMU MOCTOSIHHOTO TOKA. 3aKkoH J[xkoy.s - JleHua.
2. Pemursh 3a1auy.
3. IIpouyurath TekcT. OTBETUTH HA BONPOCHI.

[IpenogaBarenn H.A. PemertHsx
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

Ik3aMeHANOHHBIN OuJteT Ne 10

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. IHonynpoBoaHUKH.
2. Pemursh 3a1auy.
3. IMpouurars TekcT. OTBETUTH HA BONPOCHI.
[IpenogaBarenn H.A. PemeTHsk
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHANNOHHDBIN OuJteT Ne 11

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. MarnutHoe noJie Toka. OCHOBHBbIE CBOMCTBA MATHUTHOIO N0JIsi. BekTOp
MATHUTHON MHAYKUUM. JIMHUM MArHUTHOM UHAYKI UK. [loCTOSIHHBIE MATHUTBI.

2. Pemurh 3a1auy.
3. IIpounTtath TeKcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx

17



JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHALMOHHBIN OnJteT Ne 12

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. JleiicTBMe MATHUTHOIO MOJisi HA TOK. Cujia Amnepa.
2. Pemursh 3a1auy.
3. IIpouyurath TekcT. OTBETUTH HA BONPOCHI.
[IpenogaBarenn H.A. PemeTHsk

18



JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHANNOHHDBIN OujteT Ne 13

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. SBJIeHME 2JIEKTPOMATHUTHOM MHAYKIMU. MarauTHbli noToK. IlpaBuiio
Jlenua.
2. Pemurh 3a1auy.
3. IIpounrtars TekcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemertHsk
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCTBEHHOE NMPO(hecCHOHANIBHOE 00Pa30BaTEIbLHOE YUPEKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHANOHHBIN OujteT Ne 14

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. Camounaykuusi. UHIyKTUBHOCTb.
2. Pemursh 3a1auy.
3. IIpounTath TeKcT. OTBETUTH HA BONPOCHI.
[IpenogaBarenn H.A. PemeTHsk

20



JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHANNOHHBIN OujieT Ne 15

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. KouebaTenbHblii KOHTYP. CBO0OHBIE JJIEKTPOMATHUTHBIE KOJIEOAHUS.
Yacrora ¥ nepuoj 3J1eKTPOMATHUTHBIX KoJ1e0anuii. @opmysa TomcoHna.

2. Pemurh 3a1auy.
3. IIpounTtath TeKcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx

21



JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHALNOHHDBIN OuJieT Ne 16

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. BoIHyXK/IeHHBbIE 3JIEKTPOMATHUTHBIE KoJe0anus. IlepeMeHHbIil TOK.
2. Pemursh 3a1auy.
3. IIpounrtars TekcT. OTBETUTH HA BONPOCHI.

[IpenogaBarenn H.A. PemetHsx

22



JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHALMOHHBIN OnteT Ne 17

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. JeiicTByronue 3Ha4YeHUs CUJIbI TOKA U HanpsikeHUus. KonaeHcarop U Karymka
B LIEIIU NIEPEMEHHOI0 TOKAa. Pe30HAaHC B 3JIeKTPHUYECKON LeIu.

2. Pemurh 3a1auy.
3. IIpounTtath TeKcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx

23



JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHANOHHDBIN OuJieT Ne 18

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. Tpauncdopmatop. IIponsBoacTso, nepeaadya u morpedieHne FJIEKTPUIECKOM
3Hepruu. TexHnka 0e30I1aCHOCTH B 00PALIEHNH C JIEKTPUIECKHM TOKOM.

2. Pemurh 3a1auy.
3. IIpounTtath TeKcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx

24



JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHANNOHHBIN OuJteT Ne 19

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. DJIeKTPOMATHUTHBIE BOJIHBI. PacnipocTpaHeHue 3J1eKTPOMATHUTHBIX BOJIH.
IIpuHIUNBI pagnoOCBA3M.

2. Pemurh 3a1auy.
3. IIpounTtath TeKcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHANOHHBIN OujteT Ne 20

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. CBeT KaKk 3J1eKTPpOMAarHuTHas BosiHa. CkopocTh cBera. UHTEepdepeHuns u
auppaxkuus ceera. JluppakumoHHas pemieTka.

2. Pemurh 3a1auy.
3. IIpounTtath TeKcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx

26



JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHANNOHHDBIN OuJteT Ne 21

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. Buabl uznydenuii. Ucrounuku csera. lllkana 3j1eKTPOMArHUTHBIX M3J1Y4YEHHUH.
2. Pemuts 3apauy.
3. IIpounrtars TekcT. OTBETUTH HA BONPOCHI.

[IpenogaBarenn H.A. PemertHsx
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMEeHALMOHHBIN OnJieT Ne 22

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. OmnbiThl Pe3epdopaa no paccessnuio anbda-yactun. SaepHas mogesb atoma.
HNcenmyckanne u morJiomenne ceera aroMmamu. CrieKTpajbHbIA aHATH3.

2. Pemurh 3a1auy.
3. IIpounTtath TeKcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMEeHANNOHHDBIN OuJieT Ne 23

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. Doto3Ppdext. 3akonsnl porordpdexra. ®oronsnl. [Ipumenenne porodrdpdexra.
2. Pemursh 3a1auy.
3. IIpounrtars TekcT. OTBETUTH HA BONPOCHI.

[IpenogaBarenn H.A. PemertHsx
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMeHALNOHHBIN OujieT Ne 24

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. Cocras siapa atoma. U3o0Tonsl. SInepHble cUIbl. JHEPTUA CBSI3HU sIAPa ATOMA.
Iennas saepHas peakuusi. TepMosiiepHbIA CHHTE3.

2. Pemurh 3a1auy.
3. IIpounTtath TeKcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMEeHALNOHHBIN OuJieT Ne 25

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. PannoakTuBHOCTDH. 3aKOH PaAHOAKTUBHOIO pacnajaa. SinepHas 3HepreTuka.
Biusinue noHU3UPYIOLIEil paaluu HA JKUBbIE OPraHU3MBbI.

2. Pemurh 3a1auy.
3. IIpounTtath TeKcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEH YTBEPXJIAIO
Ha 3acegannu [IMK 3aMm. qupekropa o YP
[TpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» _centsiops_ 2018 r.
« » 2018 r.

IK3aMEeHANNOHHDBIN OuJieT Ne 26

VYyebnas nucuurinHa: Ousnka
CrnennanbHocTh: 13.02.07 DnexTpocHabxkeHue (Mo 0Tpacisim)
I'pynma: 3C 18

1. CosaneuHas cucrema. 3B€31bI M HCTOYHUKHU UX 3Heprun. Hama I'anakrnka n
Apyrue rajdakTuku. CoBpeMeHHbIe B3IJIAAbl HA CTPOEHUE M IBOJIIOLNI0 BeesieHHOM.

2. Pemurh 3a1auy.
3. IIpounTtath TeKcT. OTBETUTH HA BONPOCHI.
IIpenogaBarenn H.A. PemeTHsx
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEHO YTBEPXIAIO
Ha 3aceganuu [IMK 3am. nupexropa no YP
IIpoTtokon Ne 02 A.P. AHoxuHa.
ot «07» centsiops 2018 r.
« » 2018 .
Ipuioxenue k ouiiery Ne 1
BOl'[pOC Ne2. Pacuetnas jagada I1Imo TemMe «3akoH PAaANOAKTHBHOI'O pacmajaa». Koneunsim

IPOAYKTOM PpaJHMOAaKTUBHOIO pacmajna ypaHa sBisercs cBuHel. [lepuox momypacnana ypana-238
cocraBisier 4,5 mwnmapaa yier. OnpenenuTs Bo3pacT MHUHEpana, B KOTOPOM YHCJIO aTOMOB ypaHa H
CBHHIIA OJIMHAKOBO.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOTIPOCHI.
H3mepeHue BIaKHOCTH BO31yXa

ACTIHpaIMOHHBIA ICUXpOMETp ACCMaHa — OJMH M3 CaMbIX TOYHBIX MPUOOPOB VIS OMpEACTeHUS
TEMIIEpaTypbl M BIAXHOCTU BO31yXa. Jlpama3oHbl M3MepeHMsl TeMIeparypsl Bo3ayxa or -31 mo +51°C. B
npenenax remneparyp ot -10 no +40°C BnaxuocTs u3mepsercs ot 10 1o 100%.

IlcuxpoMerp COCTOMT U3 JBYX PTYTHBIX TEPMOMETPOB, YCTAHOBJIEHHBIX B PaMe€ C TPOWHHUKOM.
PesepByapbl TepMOMETPOB 3alIMINEHBI OT HH(PAKPACHON paauaniy JBOWHBIM TPYOUaThIM KOXKyXOM,
TOKPBITHIM HUKeNleM. Ha BepxHuii marpyOOK TpoOWHMKAa HaBEpHYTa TOJIOBKA acluparopa C 3aBOAHBIM
MEXaHU3MOM, BEHTWJISITOPOM U KJITFOUOM IS 3aBOJIA MIPY KUHBI.

PesepByap cmMoueHHOro TepMoMeTpa OOEpHYT OATHCTOM, KOTOPBIN Mepes Kax/IbM HaOI0JeHUEM
CMauMBalOT JUCTWLUIMPOBAHHOM BOJOM NP NMOMOUIM CIIEUUATIBHON MUIETKU. [IuneTky HaronHsAoT BoAoH 10
METKUA ¥ OCTOPOXKHO BBOJST B TPYOOUKY, IJIe HAXOAMTCS KOHEI CMOYEHHOro TepMoMmeTpa. M30bIToK BOAbI €
OaTucTa yIalsioT BCTPSAXUBaHUEM pHOOpa.

Bentunsrop 3aBozst kmouom. Yepes 4— S MUH JI€TOM 1 yepe3 15 MUH 3MMOM OTCUMTHIBAIOT MOKA3aHUS
CYXOr0 ¥ CMOYEHHOT'O TEPMOMETPOB. MeX1y CMOYEHHBIM TKAaHEBbIM MEIIOYKOM U TEPMOMETPOM 0Opazyercs
HACBIILIEHHbIN MPY TaHHOM TeMIlepaType nap, €ro TeMreparypy 1 (puKcupyeT BiIaxHbIi Tepmometp. Cyxoi ke
MIOKa3bIBAaET TEMIIEPATYPY BO3ayxa. OTCUMTHIBAIOT MOKa3aHUs OBICTPO, CHauasa JEeCSThIE 10U Tpayca, a 3aTeM
1enble BemmuuHbL. [Ipu n3Mepennn He peKoOMeHyeTcsl JepKaTh MpuOop B PyKe M Ha HEro JAblaTh. Pacuersl
MPOBOJIATCA IO IICUXOMETPHUUECKUM TabJHIiaM, paccuuTaHHbIM 1o opmyse Llnpynra.

Bomnpocsl

1 TlonpoOyiite OOBSCHUTB, YTO O3HAYAET CIIOBO «aCHHpaLHs» (XOTS Obl MO OAHOKOPEHHOMY CIIOBY
«aCIMpUH», NEUCTBUE KOTOPOIO BCEM XOpOIIO M3BECTHO). Kak 3aBHCHUT CKOpPOCTH acnupanyu OT
OTHOCHTEIILHOM BI&XKHOCTH BO3yXa?

2. Kak ocymectBiena 3anmra pe3epByapoB TepmomeTpoB? [lodyemy mpu m3MepeHHH TemIieparyp He
PEKOMEH/TYETCS JIBIIIATh Ha IPUOOP U IePIKATh €ro B pyKe?

3. CpaBHHTE TIO ONMHMCAHUIO TICHXPOMETP AcCMaHa M CTaHIIMOHHBINA TICUXPOMETP ABrycTa, KOTOPHIM BBI
TOJIB3YeTeCh B KaOUHETe (PU3UKH.
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEHO YTBEPXIAIO
Ha 3aceganuu [IMK 3am. nupexropa no YP
IIpoTtokon Ne 02 A.P. AHoxuHa.
ot «07» centsiops 2018 r.
« » 2018 r.
IIpuioxenue k oujiery Ne 2
BOl'[pOC Ne2. PacueTrHas jagavda Mmoo TemMe «COl'[pOT]/IB.]'IeHI/Ie MMPOBOIHUKA. COHpOTI/IBHeHI/Ie

BoJIb()paMOBOW HHUTH 3JekTpuueckoil jammouku mpu 10°C  paBuo 50 Om. [lo kakoil Temmeparypsl
Harpera HUTh, eciu e€ conpoTuBieHue paBHO 550 Om? TemneparypHblii K03 PHUIUEHT COPOTHBICHUS
Bosbdpama 0,005 K.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
Ha0nronenne ann3oTponuu Ha npuMepe dGymaru
Xopormm rnocodrem it HaOIIOASHHS aHU30TPOITMU CBOMCTB MaTepUAasIOB SBIISIETCS OObIYHAs Oymara.
bymara — 310 cBs3aHHBIE MeXAy COOOW ApeBecHble BOJOKHA UIMHOW 2-4 MM u TommmHoi 30-50 MKM,
KOTOpble MUMEIOT KpHCTaJUIM4eckrue U amopdHble ydacTku. CBOWCTBa BOJOKOH BIOJb MX OCEH M B
MIEPICHIUKYIIIPHOM K HUM HarpaBjieHUH pa3iuyHbl. [Ipu mpou3BoacTBe OyMaru OCH BOJIOKHA pacIioiararoTcst
B IUIOCKOCTH JIMCTA, HO HE a0COJIOTHO XaOTUYHO. B pe3ynbrare MEXaHM4eCKOro B3aMMOJICHCTBUS C KaTKaMHU
OymaroieNnarelIb-HOW MallliHBI OHU TIPEUMYIIICCTBEHHO OPUCHTHPYIOTCS B HAIPABJICHUH JIBIDKCHHS OYMa)KHOTO
BOJIOKHA. [ToATOMY MOSIBNISIETCS: aHU30TPOIHSI CBOWMCTB B TaK Ha3bIBAEMOM MAIIMHHOM U TIOMIEPEYHOM K HEMY
HampaBiieHUsIX. HauOonplryro aHW30TPONMI0 HMEeT Oymara, M3TOTOBJIsIeMas Ha BBICOKOCKOPOCTHBIX
MalllMHaX, HallpuMep, ra3eTHasl.
Camoe mpocToe — 3T0 HaOIFO/IeHHE aHW30TPOITMH MEXaHMYECKUX CBOMCTB. bepem rasery u peem ee B
JBYX B3aUMHO TEPIEHIUKYISPHBIX HalpaBieHUsX. B OIHOM HampaBieHMM JMHHUS pa3pblBa pOBHas, a B
JPYroM — pBaHasi, IOTOMY YTO MEXaHUYECKasi MPOYHOCTh pa3Hasi.
Jnst HabmroieHnsT aHW30TPOITNHU TIPY U3TMOe BhIPE3aeM JIBE OJJMHAKOBBIE TIOJIOCKH JJIMHOM OKoyo 15
CM U IIUPUHON OKOJIO 2 CM B MAalllMHHOM M TIONIEPEYHOM HarpapiieHus1X. CKiIapIBaeM UX BMECTE H, Jeprka
TMIOJIOCKH 32 OJIH KOHEIT, Ha0JII0JaéM, YTO U3THO TIOJIOCOK Pa3HBIM.
st Gymaru xapakTepHa aHu30TPONHsI BceX (PU3MKO-MEXaHUYECKHUX CBOMCTB.
Borpocet
1 B dem 3akmouaeTcs aHM3OTPOIHOCTH BelecTBa? AHHU3OTPONHI0 KaKUX CBOMCTB OymMaru MOKHO
HaOIFOIaTh, IPOJIENaB JAHHBIH OITBIT?
2. MammHHOe HanpaBJieHre Oy/IeT B0 HITH TIOTIepeK POBHOM JIMHUM pa3phiBa?
3. Kaxas monocka 0oJbliie H30THETCS: BEIpE3aHHas B MOMIEPEUHOM WIIM B MAIIMHHOM HarpabieHnu? Kak
BBI TyMaeTe, KaK CBsI3aHa aHU30TPOIMHUS OyMard C POIECCOM €€ H3TOTOBJICHUS?
4. Kakue Tena obnanatot uzorpornueit? [Ipuenure npumMepsl aHU30TPONHBIX U U30TPOIHBIX TeEJI.
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEHO YTBEPX/IAIO
Ha 3acenanuu [IMK 3am. nupexropa no YP
IIpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» centsiops 2018 r.
« » 2018 .

IIpuioxkenue k omiaery Ne 3

Bomnpoc Ne2. Pacuérnas 3axaua no teme «@orodpdexr». Haiitu snepruto ¢oTroHa KpacHOTO
M3IYYEHUs C JUIMHOW BOJHBI A = 760 HM.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.

BiusinuMe TenoBbIX ABUTaTeIeH HA OKPY/KAIOLIYIO CPexy

[Ipu cropanuu ToruMBa OOpa3ylOTCS Takue BpEAHbIC ISl PACTEHUH, KUBOTHBIX M 4YEJIOBEKa
BEILIECTBA, KaK OKCHJbl a30Ta, YIJIEBOJOPOJIbI, OKCUABI YIJI€pOJa, CEPHUCThIE COEIMHEHHUS, a TaKXKe
TBEP/IbIC YACTHUIIBI (CaXKa).

HauGonpiiemy 3arpsi3HEHUIO MOJABEpPraeTcs BO3AYLIHBIM OacceiiH 3emiu, IpUYeM HEKOTOpbIe
3arps3HEHUS] TPUBOJAT K TII00aTBHBIM OTPHUIIATEIBHBIM ITOCIIEACTBUSAM TBEpble YacTUIIBI ITBUTH U CaXH,
oOpasyrommecsi npu paboTe TEIUIOBBIX JBUTATENEH, NPUBOMAT K 3albUICHHIO BO3/1yXa, KOTOPOE
MOBBIIIAET OTPAXKATEJIbHYIO CIHOCOOHOCTh aTMOC(epbl U CTAHOBUTCS NMPUUMHOW 3aMETHBIX W3MEHEHUU
IIPUPO/IbI (ITOXOJIOJaHMs) B 30HE IEUCTBUS YKa3aHHBIX BHIOPOCOB, 00JI€€ YACThIX JOXKAEH U TYMAaHOB. OTH
TBEpJbI€ YaCTHIbl 3arpsi3HSIOT JIMCTOBYIO IIOBEPXHOCTh pACTEHUM, Hapyllags HUX HOPMaJIbHOE
¢byHKIMOHMpOBaHUE. BBIOPOCH! CEPHUCTOTrO Ta3a M OKCHUIOB a30Ta SIBJSIOTCS MPUYUHON 00pazoBaHMS
KHCIIOTHBIX OCAJKOB, KOTOpBIE BBI3BIBAIOT 3aKHUCICHUE II04B, MPUBOIAT K IOTEPSIM YpOXKAEB
CeNIbCKOXO035IICTBEHHBIX KYJIbTYp, TMOEIH JIECOB, OKa3bIBAIOT OTPUIATEIBHOE BO3/AEUCTBHE HA NPECHBIE
BOJIOEMBI.

Juokcun yriaeposaa obnagaeT HAPKOTHUECKUM JIEHCTBUEM, pa3Ipakarolle AeHCTBYIOT Ha KOXY U
CIIM3UCTYIO0 000710uKy. OKCHJI yIiiepoa MPH BJIBIXaHUU CBSI3bIBAETCS C T€MOTJI0O0MHOM KPOBH, BBITECHSA
U3 HEe KHCIOpOJ, B pe3ysibTaTeé 4ero HAcTyHaeT KUCJIOPOAHOE TojoJaHue. YMEHbIIECHHE MepeHoca
KHCJIOPO/AA K TKaHSIM OCOOEHHO MaryoHo AJIsi MUOKapaa (cepaeyHoi Mblnbl). CepHUCTBIN ra3 IpUBOIUT
K pocTy oHKo3abosieBaHuil. Kak mro0as menkas mbLib, caka JEUCTBYET Ha OpraHbl JIbIXaHMs, Ha Hel
azicopOMpYIOTCSl KaHIIEPOTEHHbIE BEIIECTBA, CIEI0BATEIbHO, BO3pAcTaeT PHUCK 3a00JIEBaHUS PAKOM.
KanueporenHnsie BeniecTBa, Kak ¥ COEMHEHMSI CBUHIIA, HE YAAJISIOTCS U3 OPTaHNU3Ma, a HAaKaIlJIMBatOTCs B
HEM, TaK K€ KaK B [I0YBE 1 PaCTCHHSIX.

[Ipu paGoTe TEMIOBBIX ABUTATENICH BBIACISICTCS YTJIEKUCIBIA Ta3, KOTOPHIM HapsIy C mapamu
BOJBI B aTMoc(epe MPUBOIUT K TaK HA3bIBAEMOMY «IMapHUKOBOMY 3¢ dekTy». ATMochepa mpomyckaeT
BUJIUMOE COJIHEYHOE H3JIy4YeHHE, KOTOPOE HarpeBaeT MoBepXHOCTh 3emiuu. Harperas 3emus usnmyuaer,
HEBUJMMOE U3IydYEHUE, KOTOPOE TMOIJIOIAETCS B 3HAUYUTEIbHOW CTENEHM YIJIEKUCIIBIM Ta30M,
coziepkauMess B atMocdepe. YBelnMueHHE KOHIIEHTPAIMHM YIJIEKUCIOro rasa B arMmocdepe 3emiu
IIPUBEJET K MOBBILEHUIO CPEIHEN TEMIIEpaTyphl IUIAHETHI.

Bornpocsl
1. Kakue 3KxoJ0ruuecKue npodyieMbl CBA3aHbl C UCIOJIb30BAaHUEM TEIIOBBIX ABUraTesnei?
2. Kakwne n3MeHeHHs B IOTO/Ie TPOUCXOIAT B 30HAX BO3HUKHOBEHUST JOTOXUMHUYECKOTO cMora?
Kaxkue poroxmmudeckue peakiiuy 3aTpyIHEHbBI TP 3arPsI3HCHUN PACTECHUIN?
3. Tlodemy mporpeccupyroT cepAeqHOCOCYAUCThIE 3a00IeBaHUsA?
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HenapramenT oOpa3zoBanus 1 Hayku KemepoBckoi obmactu
roCyJapCTBEHHOE NMPOo(decCHoHAIbHOE 00pa30BaTENbHOE YUPEKICHUE
«benoBckuit MHOTOPO(MUITBLHBIN TEXHUKYM»

PACCMOTPEHO VYTBEPXAIO
Ha 3aceganun [IMK 3am. gupexropa mo YP
IIpoToxkom Ne 02 A.P. AHoxuHa.

ot «07» cents6ps 2018 r.
« » 2018 1.

IIpunoxenune k omitery Ne 4

Bonpoc Ne2. PacuérHasi 3aga4a no reme «JIeKTPOMATHUTHBIE BOJIHBDY. Pannocursan, nociaHHbIA
Ha JIyHy, oTpa3uiics 1 ObUT IPUHAT Ha 3eMiie yepe3 2,5 CEKyHIbI ITOCIIE MOChUIKU. Tako# ke curHadi,
nociaHHbli Ha Benepy, Obut mpuHsT yepes 2,5 MuHyThl. OnpeneiauTb paccTosHue ot 3emiu A0 JIyHsl u
ot 3emiiu 10 BeHepsl BO BpeMsl JIOKALUH.

Bomnpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOMPOCHI.
Crnoco0HOCTH KUBBIX CYLIECTB 3AIMINATHCS OT X0J104a

Peakiinu )KMBOTHBIX HA Pa3HBIN TEIUIOBOW PEXKUM KU3HEOOecTIeueHus1 pasHooOpasHel. U Bce oHn
HaIpaBJICHbl HA PETYJIIMPOBAHKME YPOBHS Teruionepenadn. JKUBOTHBIC ¢ BBHICOKMM YPOBHEM OOMEHHBIX
IIPOLIECCOB — NTHIIBI U MJIIEKONUTAIOLINE — IOAJEPKUBAIOT IOCTOSHHYIO TEMIIEPATypy Tela Jaxe MpU
3HAUYUTENbHBIX KOJEOAHUSAX TeMIlepaTypbl BHEIIHEW cpeabl. Terio BBIACISIETCS NMpPU OMOXUMUYECKUX
peaxkuusx BHyTpH opraHuzMa. CHHKEHHIO TeTIONOTEPh CIIOCOOCTBYIOT OMYIICHHE, OTIEPEHHE, IEPCTHBIN
MTOKPOB, )KUPOBBIE OTIIOKEHHUS.

OOpatuTe BHUMaHHE Ha NTUI. MenkuWe NTAlllKH — BOPOObM, CHUHUIIBI, CHETUPH — 3UMOU
MOXO0KU Ha IMYIIMCThIE KOMOUYKH C TOPYAIIUMHU OCTPHIMU KJIFOBUKaMU. OHU pacnylIMiid CBOE ONEPEHUE U
OKPYXMJIM ce0si HEMOJBMXHBIM CIIOEM IUIOXO MPOBOJAIIETO TEIJIO Bo3Ayxa. Mynpas mnpupona
pacropsiiniiachk Tak, YTO OTHOCHTENIbHAS JIJTMHA TIEPhEB Yy MAJEHbKUX MTUIl OOJIbIIE, YeM Yy KPYITHBIX.
MasneHbKue NTULBI TEPSIIOT O0JbILE TEIJIa, UM HY)KHA JIy4dIlias 3al[|Ta OT X0JI0AA.

Temonpon3BoAUTENbHAS CIIOCOOHOCTD JKMBOTO CYIIECTBA 3aBUCUT OT 00beMa Tena, a MoTepu
TeIJla — OT IUIOIIAId €r0 MOBEPXHOCTU. Y MENKHX >KUBOTHBIX M JICTCHBIIIEH COOTHOIIEHUE MOTEPh
Teria K ero MpUTOKY OOJIBIIE, YeM Y KPYITHBIX, T.€. OHU MOCTABJICHBI B XYALINE ycIoBHs. JleTu TOMKHBI
3aMep3aTh OBICTpEE, YeM B3POCIbIE, HO X CracaeT OOoJbIasi MOABHKHOCTD.

YenoBek, HaXOACh BHE KWIMILA, 3aIIMIIAECTCA OT XO0JIOAA aHAJIOTUYHO: C MOMOILIBIO XOPOIIeH
0J1€K/Ibl, BHICOKOKAJIOPUMHOTO MUTAHUS U IBUTATEIbHON aKTUBHOCTH.

Bomnpocset

1. Ha3zoBuTe OTIMYHMTENHbHYIO OCOOCHHOCTh TEIUIOMPOBOIHOCTH KaK BUJa Teruionepenadn. [louemy
BO3JIyX SIBJISIETCS TUIOXWUM TTPOBOJTHUKOM Teruia?

2. Tloyemy B XOJIOTHYIO ITOTOYy MHOTHE )KHBOTHBIE CITSAT, CBEPHYBIIHCH KITYOKOM?

3. Y denoBeka 3aMep3ar0T ObICTpee BCET0 KOHEYHOCTH, YIIH U HOC, TaK KaK 3TU YacTH Tella UMEIOT
TOHKHE CTEHKH. A ellie nouemy?

4. Korma 4enoBeKy XOJIOJHO, €ro TeJO MOKPHIBAETCS MypallkaMHi, OH HAa4MHAeT JpoxaTh. Kakyio
POJIb UTPAIOT AT 3aLTUTHBIE MEXAHU3MBI JIJISl YBEJIMUEHHS BHYTPEHHEW SHEPTUH YerloBeKka?
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEHO YTBEPX/IAIO
Ha 3aceganuu [IMK 3am. nupexropa no YP
IIpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» centsiops 2018 r.
« » 2018 .

IIpuioxkenue k omiaery Ne 5

Bonpoc Ne2. JxcnepuMeHTaJbHOE 3aaHue N0 TeMe «3aKOHBI MOCTOSTHHOT0 ToKa».[locTpouts
rpaduK 3aBUCUMOCTH CHJIBI TOKa OT HanpsbkeHus. Kakoe mpeanoaoxkenne 0 3aBUCUMOCTH CHIIBI TOKa OT
HaAIpPSDKEHUS MOKHO CJIENaTh HA OCHOBE 3TOT'0 OIbITa?

Bomnpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOMPOCHI.

IpuHnun geiicTBus My3bIpbKOBOM KaMepbl

B nauane msatuaecatbix romoB mpouwuioro cronerus Jowanpn [neiizep mpuayman mpudop,
PErUCTPUPYIOLINI 3JeMeHTapHble YacTUIbl. OH MOJy4YWsI Ha3BaHUE IMYy3bIPbKOBOM Kamepbl. OCHOBHas
9acTh MOJIEIM KaMepbl — CTEKJISIHHAS Koj10a ¢ 3(hupoM 00beMOM HECKOJIBKO KYOMYECKHX CaHTHMETPOB.
Kunkocte HarpeBaeTcsi WU HaXOAuTCs Toj AaBieHueM okojo 20 atM. CreuuanbHOE YCTPOWCTBO
MI03BOJISIET OBICTPO cOpachIBaTh JaBiieHUE. Eciau Bo BpeMs «0KuAaHUs» IpojieTala 3apsHKeHHas YacTHLIA,
TO BIOJb ClIeAa TMOSBISUTMCH My3bIpbku napa. ChotorpadupoBas ciies, MOXXHO OBLIO CHOBA TOBBICUTH
JaBlIeHHE, My3bIPbKH NCYE3aIH — U PUOOp CHOBA B paborTe.

[Touemy my3bIpbKHU MOSBISIUMCH UMEHHO Ha YT YaCTHUIbI?

Bo3pmem nBe nmpoOMpKH, OHY M3 HHUX TIIATEIBHO BBIMOEM, MPOCIEANM, YTOOBI HA CTEHKaX He
ObUIO LIapaliH WM MOCTOPOHHMX YAacTHUL, M HANOJIHUM €€ JUCTUUIMPOBaHHOM BoJod. Bo BTOpyro
NpOoOUPKY HAJIBEM TaKOe K€ KOJIMYECTBO BOAONPOBOJHON BOJBI U elle OpocuM Kycouek Mena. byaem
M0JIOrpeBaTh MPOOUPKHU B OJIMHAKOBBIX YCIOBHSX.

B npoOupke ¢ BOAONpOBOAHON BOAON KHUIIEHHWE HAYHETCS paHblle, M MpoIecc 3TOT Oyner
MIPOXOJUThH JOCTaTOUYHO CIIOKOMHO U HEMPEPBIBHO, Iy3bIPbKU Mapa 00pa3yloTcsi B OCHOBHOM Ha KYCOUKe
Mena. B mpobupke ¢ JUCTWIIMPOBAHHOW BOJAOHM Mpollecc KUIEHHs HAdyHETcs Mo3xke (mpu Oosblien
Temreparype) U OyneT MpoUCXOIuTh HepaBHOMEpHO. B nabopaTtopuu ygaercss OUUCTUTh COCYIl U BOAY
TaKk XOpOIIO, YTO KUIIEHWE HE HacTynaeT BILUIOTh 0 Temmeparypsl 140°C. Eciaum B Takyro Boxy,
Ha3BaHHYIO MIEperpeToi, OpOCUTh KPYNUHKY, IPOU30MIEeT B3pbIB — TaK ObICTPO 00Pa3yIOTCs IMy3bIPbKU C
napoMm. J{is Toro uToOBl MpOLECC KHUIIEHUS MPOUCXOJIWI PAaBHOMEPHO, B COCYJ MOMEIIAI0T Tak
Ha3bIBACMBIC «KUIICIKN» — OOJOMKH CTEKIISTHHBIX U PapPopoBbIX TPYyOOK, KYCOUKH Mpamopa.

OnucaHHOe CBOMCTBO >KMJIKOCTH CBSI3aHO C CHJIAMHM TOBEPXHOCTHOT'O HATSKEHUS, KOTOpbIE
CTpeMSTCS pa3faBUTh 00pa30BaBIIMiicA MMy3bIpeK. JJonoIHUTENbHOE 1aBlIeHHe TeM OoJIblile, YeM MEHbIIE
paauyc my3blppka. Tak 4YTO HpoOLECC KUIEHUs IMOJAABIsSETCS B caMoM 3apojsiimie. MmeHHo motomy
OJIHOPOJIHYIO )KMJIKOCTb YIAETCsI IEPErPEBATD.

Bonpocsl
1. C kakoii ueibto MPOBOAMICS HKCIIEPUMEHT, OITUCAHHBINA B TEKCTE?
2. Tlouemy B mpoOupke ¢ BOJONPOBOAHON BOJOW IMy3BIPHKH OOPa3yIOTCSI B OCHOBHOM Ha KYCOYKe
Mena? YTo SBIIsSIeTCs «KUTENKON» IS Ipoliecca KUMEeHUs BOJIbl B OOBIYHOM YaitHUKe?
3. OOBscHUTE, KaK BBl IOHUMAETE CMBICI MTOHATHUS «IIEPErpeTast KUIKOCTHY.
4. Tloyemy BaKHEUIIUM yCIIOBHEM paOOThI Kamephl [ ei3zepa SBIsIETCS OOHOPOAHOCTD KUIKOCTH U
YUCTOTA aMITyJIbI?
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JenapramenT oOpa3oBanus 1 Hayku KemepoBckoii obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEHO YTBEPX/IAIO
Ha 3aceganuu [IMK 3am. nupexropa no YP
IIpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» centsiops 2018 r.
« » 2018 .

IIpuioxenue k omiaery Ne 6

BOl'[pOC Ne2. 3KCHepHMeHTaJIBH06 3aJJaHUE 110 TEME «3aKO0HBI OCTOSIHHOTO TOKAY. I/I3MepI/ITB
O6H.[CC COIIPOTUBJICHUEC ABYX IMAPAJUICIIbHO COCAUHCHHLIX PC3UCTOPOB C UCIIOJIB30BAHUCM aMIICPMETPA U
BOJIbTMETPA U CPABHUTD IMOJTYYCHHBIC ITOKa3aHUAd C PACUCTHBIMMU.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
Kak pasrounsitor o0/1aka?

bonbuioe HaydHOe M NpPaKTUYECKOE 3HAUYEHUE MMEET Ipo0seMa aKTUBHBIX BO3JEHCTBUN Ha
aTMoc(epHbIe IPOLIECCH] C LIEIbI0 U3MEHEHUs oroJsl. Tak, paccesHue B 001akax HEKOTOPBIX PEareHTOB
U3MEHSET pa3BUTHE I'PO30BBIX 00JIAKOB M MIPEJOTBPALAET BbINAJCHUS I'paja.

HauOonee nioTHble o0Jsiaka, 3aIlMINAIONIME HAC OT COJIHEYHOI'O CBETA M COJAEpIKallhe MHOIO
BJIard, HaXOJATCA, KaK MPaBUJIO, HA BBICOTE 2—3 KM M COJEpKaT MHOTO Menbyaimux kanenek (10—2100
MKM) TIepeOXJaXICHHOH BOAbl Tpu Temmeparype Hmwxke — 10°C. UToObl YHHUYTOXHUTH 00JaKo,
HE0O0XO/MMO BBI3BATh TOSBICHHUE KPYIMHBIX Kamenb (Oosee 1 MM) M KPHUCTAJUIOB JIbJIa B TyMaHe, MOCIe
4yero oOpazoBaBIIMECS KPYIHBIE KallJld YHaayT Ha 3eMilto, U 00yiako ucue3Her. [ 3toro B obsakax
pachbUISIIOT MHMKPOYACTHLbI, KOTOpBIE CIy’KaT TaK Ha3bIBAEMBIMHM SApPAMU  KPUCTAJUIM3ALUM IS
0o0pa3oBaHMs KPYIMHBIX Kalelb M KPUCTAIOB. B KayecTBe TakMX YacTUI[ 4acTO HCIOJIB3YIOT HOIUA
cepeOpa, KpUCTaJUIMYecKass CTPYKTypa KOTOPOrO OuY€Hb II0XOXa Ha TIeKCaroHaJbHYI CTPYKTYpY
KPHUCTAJIOB JIbJIA.

Jpyroii cioco6 ocaxkaeHus obiaaka — ero oxJyaxjenue. s aroro Haa 001akoM pa3OpackiBaiOT
KpHUCTaIbl «cyxoro jbaa» (COz), KoTopble, OXJIaxJasi 00JaKo, BbI3bIBAIOT YCHIIEHHYIO KOHJIEHCAIIUIO C
o0pa3oBaHHEM KPYIMHBIX Karellb U KPUCTAJUIOB JIbJIA.

MoskHo pa3OpackiBaTh B O0JIakaX MHMKPOCKONMYECKHE KPYMUHKH TUTPOCKOMMYECKHX COJIeH
(NaCl nnu KC1), koTopslie, mmonas B 00Jiako, OyIyT MPUTATHBATH K ceOe BIary u pa3dyxarh, CTAHOBSCh
3apojplliaMu OonpmIMX Karedb. OJHAaKO 3TOT METOJ, KaKk M HCIIOJIb30BAHME LIEMEHTHOW MbUIN JUIf
OCaXKJIEHHsI 00JIaKOB, CUUTAIOT SKOJIOTUYECKH HEOE30MaCHBIM.

Bonpocsl
1. Tlouemy st ocaxkaeHus: o0aka HE0OX0AUMO MOMYyYeHHUE KPYIHBIX Karlelb U KPUCTAIOB?
2. Tlouemy B KauecTBe «3aTpaBKH» s 0Opa30BaHUS KPYIMHBIX Kamleidb BOJIbl M KpPUCTAJUIOB
WCIIONB3YIOT Hoaua cepedpa?
3. Kakmm 00pa3omM KpHUCTaTBl «CyXOTro JIbAa» YCHIMBAIOT KOHAeHcanuto? B 4éMm cyTh 3TOTO
SIBJICHUS?
4. OOBscHUTE HEOOXOAMMOCTh PA3YMHOT'O BIIMSHHS YeJIOBEKa Ha aTMOC(EpPHBIE TIPOIIECCHI.
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEHO YTBEPX/IAIO
Ha 3aceganuu [IMK 3am. nupexropa no YP
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ot «07» centsiops 2018 r.
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Bonpoc Ne2. PacuerHas 3agava no reme «®u3nka atoMHoro sigpa». Haiitu sHepruro cBsi3u sapa
Ecs 1 ynenpnyro sHepruio csssu Ey, 1714 n3oTona yriaeposa ¢ MacCOBbIM YUCIOM 12.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOTPOCHI.
ekt J0TO0CA

[Touemy Karmium BOJBI «IHOOST» BETPOBOE CTEKIJIO ABTOMOOWJIS M OCTaBIISIIOT HAa HEM MOKpBIE
JUTMHHBIC TIOJIOCHI, @ Ha TIOBEPXHOCTH KAITyCThI WJIM JIOTOCA OCTAaBHUTH CIie] UM He ynmaercs? «B3aumHbie
YyBCTBa» MaTepUalOB 3aBUCAT OT MApaMeTPOB SIBICHHUS CMayuBaHUS M aare3ud. CMauuMBaHue —
SIBJICHUE, BO3HUKAIOIIEE MPU COMPUKOCHOBEHHUH KUAKOCTH C MMOBEPXHOCTHIO TBEPOTO TeJa U SIBJIAIOIIEECs
PE3yNbTaTOM MEXMOJIEKYJISIPHOTO B3aUMO/ICUCTBUS B 30HE 3TOIO KOHTAKTA.

[ToBepxHOCTh LIBETKOB U JIUCTHEB JIOTOCA BCErJa YHCTa — KamelbKd BOJBI CTEKAIOT C HX
BOJIOOTTAJIKUBAIOUIUX TOKPOBOB, OJITHOBPEMEHHO CMBIBAsi YACTHIIbI MTBLIH.

Bona CTEKJIO pPTYThH

PI/ICyHK 1
Oxkasasioch, BCsl TIOBEPXHOCTH JIMCTHEB JIOTOCA TYCTO IMOKPBHITA MUKPOIYIBIPBIIIKAMHU BBICOTON
ok0J10 10 MKM, a caM¥ MHUKpPOIYTIBIPBIIIKH, B CBOK O4€pEb, MOKPBITHI MUKPOBOJIOKHaMHU. Karis Boasl,
[IONIaB Ha IIOBEPXHOCTh JIMCTA JIOTOCA, IMOXO0XKYK0 Ha MAaCCaXHYK IIETKY, HE IMPOHUKAET MEXAY
MYTIBIPBIIIKAMH, TaK KaK 3TOMY MellaeT 00JbIlIoe TOBEPXHOCTHOE HATSXKEHUE KUIKOCTU. Benp i Toro
YTOOBI MPOHUKHYTH MEXAY MHUKPOITYIBIPBIIIKAMHU, Kalljieé HaJ0 YBEJIUYUTH CBOI MOBEPXHOCTb, a ATO
SHEPreTUYECKU «HEBBITOJHO». Uem Oosbiie K03(hPUIMEHT NOBEPXHOCTHOIO HATSKEHUSI KUAKOCTU, TEM
c OoJpIIel CUIION MBITAaeTCsl OHA MUHUMHU3HUPOBATh CBOIO MOBEPXHOCTh. Karuisi cBopaunBaeTcs B MIAPUK,
JEMOHCTPUPYsI OYEHb BBICOKMM KpaeBoW yroi. I[loBepXHOCTb, aHaJIOrMYHAas MacCaXHOW MHUKPOILETKE,
YMEHBIIAeT are3uto (MpUIKIaHKe) He TOJIBKO Kamelb BOJbI, HO U JIFOOBIX YacTHYEK C pa3MepoM Oosee
10 MKM, TaKk Kak OHU KacaroTCsl TaKOM MOBEPXHOCTHU JIMIIb B HECKOJIBKHUX Toukax. [loaToMy dacTuukm
Ips3M, OKa3aBIIMECS Ha IMOBEPXHOCTH JIOTOCA, JIMOO CaMH CBAJMBAIOTCS C HEro, JUOO YBIEKAIOTCS
CKaThIBAIOIIMMHUCA KaIllIIMH BOJbl. Takoe camoouuiieHHe HasbBaloT 3(dexrom rnoroca. I[loxoxke
YCTPOEHA MOBEPXHOCTh KPbUIbEB 0a00YEK M MHOTUX IPYTUX HACEKOMBIX. D(PEKT J0ToCca NCHOIb3YyeTCs
JUIS CO3JJaHMs BOJOOTTAIIKMBAIOIINX CAMOOYHIAIONINXCS MTOKPBITUI U KPaCOK.
Bonpocsl

UYeM 0OBSICHAIOTCS SIBICHUSI CMaYMBaHUs M HecMaunBaHus? (Bocnonb3yiiTech pUCyHKOM).
UTto 03HavaeT TEPMUH «AAre3usi»n?
[Touemy KanenbKu )KUIKOCTU B COCTOSTHUM HEBECOMOCTHU MPUHUMAIOT (hopMy 1apa?

Howobde

[IpemioxuTe kakoe-HUOY b MPUMEHEHUE CaMOOYHIIAIOIIEHCS MUKPOKPUCTAIUINYECKOH TIICHKH.
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BOHPOC Ne2. 3KCHepHMeHTaHLH06 3aJaHue 10 TEME «3aKOHBI MOCTOSIHHOTO TOKAY. I/ISMepI/ITL
O6H.[CC COIIPOTUBJICHHUEC JBYX IIOCJICAOBATCIBHO COCOAMHCHHBIX PE3UCTOPOB C HUCIOJIB30BAHUCM
aMIICpMCTpa U BOJILTMETPA U CPABHUTD MOJYYCHHBIC ITIOKa3aHHA C paCYCTHBIMU.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
Jlensinas marusi

Mexnay BHEUIHUM [IaBJIGHHEM M TOYKOM 3aMep3aHusi (TUTaBJICHHS) BOABI HAOJIOAETCs
UHTEpecHas 3aBUCUMOCTh. C moBblieHreM JgaBienus 10 2200 aTM oHa NajaeT: ¢ yBeITUYCHUEM JaBICHUS
Ha Kaxayl atmocepy Ttemmeparypa miaBienus mnoHmwkaercs Ha 0,0075°C. Ilpu nanpHeiimem
YBEJIMYCHUH JIaBIICHUS TOYKA 3aMep3aHusi BOJAbI HAuWHaeT pacTu: npu naBienun 3530 atMm Boxa
3amep3aet npu —17°C, npu 6380 atm — npu 0°C a npu 20670 atm — npu 76°C. B mocnennem ciaydae
OyaeT HaOJI0IaThCs TOPSIHA JIEI.

[Ipu naBnenun 1 atm 00BEM BOJIBI MIPH 3aMEP3aHUU PE3KO Bo3pacTaeT npumepHo Ha 11%. B
3aMKHYTOM MPOCTPAHCTBE TAaKOW TMPOIECC MPHUBOJAUT K BO3HUKHOBEHHUIO TPOMATHOTO H30BITOYHOTO
nasneHus. Boaa, 3amep3asi, pa3pbIBa€T TOPHBIE MTOPOJIbI, IPOOUT MHOTOTOHHBIE TIIBIOKI.

B 1872 r. anrnuuanus BoTTOMITH BIiepBBIE SKCIIEPUMEHTATIBFHO OOHAPYKUIT SIBICHUE PEXKETAIIUN
npja. [IpoBOJIOKY ¢ MOJBEIIEHHBIM Ha HEH Ipy30M MOMENIAIOT Ha KyCOK Jbpaa. [IpoBonoka mocreneHHo
paszpezaer nén, umeromuid Ttemmneparypy 0°C, oIHako MoOcie MPOXOKIEHUS MPOBOJIOKH pa3pes
3aTSTUBAETCS JIBJIOM, U B PE3YJIBTATE KYCOK JIbJIa OCTAETCS LIEIIBIM.

Hoinroe Bpems AyMaiu, 4To JEM MO/ JE3BUSAMU KOHBKOB TAa€T OTOMY, UTO UCIBITHIBAET CHIIBHOE
JaBJICHUE, TEMIIepaTypa IUIaBJIE€HUS Jib/la OHWXKaeTcs — U J€A maBuTcs. OHaKo, pacy€Thl OKAa3bIBAIOT,
YTO 4eloBeK maccoi 60 Kr, cTos Ha KOHbKaxX, OKa3bIBaeT Ha JIEN NaBlieHHe mpumepHo 15 atm. D10
03HAYaeT, YTO MOJ KOHbKaMHU TeMIleparypa IJIaBJeHus Jibaa yMeHbinaercs Toiabko Ha 0,11°C. Takoro
TIOBBIIICHHUS] TEMIEPATYPhl SIBHO HEAOCTATOYHO JUISI TOTO, YTOOBI JIEN CTaJ TJIABUTHCS MO JIaBJIEHUEM
KOHBKOB IIpu KartaHuu, Hanpumep, npu —10°C. B 1936 r. baynen u Xbpro3 gokasaiu, 4To B cilydae
KaTaHHUs Ha KOHbKAX WJIM JIbDKAX pellaroiee 3HaueHre UMEET IJIaBJIEHUE JIbJa Mo ACHCTBUEM TEIUIOTHI,
BBIJICJISIFOLIEICS TPU TPEHUH.

Bomnpocsl
1.Kak 3aBucHT TemIiepaTypa MIaBJIEHUS JIbJa OT BHEIIHETO JIaBICHUA?
2. TlpuBenute nBa mpuMepa, KOTOPHIE WITIOCTPUPYIOT BO3SHUKHOBEHHE HM30BITOYHOTO JIaBJICHUS TPHU
3aMep3aHuU BOJBI.
3. [TonpoOyiiTe 00BACHUTH CBOMMH CJIOBAMHU, YTO MOXKET O3HAYATh TEPMUH «PEKEISALUI».
4. Yro sBis€TCS MPUYUHONW BBIACNEHUS TEIUIOTHI, KOTOpas WAET Ha IUIABJICHHE JIbJa MPH KaTaHUU Ha
KOHbKax?
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Bonpoc Ne2. Pacuernas 3amauya no teme «3akon [[xoyus - Jlenna». Kakoe KOJTUYECTBO TETIOTHI
BblIenseTCs 3a 20 MUHYT B IIPOBOJIHUKE, UMEIOLIEM CONIPOTUBIEHHE 28 OM, IpU IPOXOKAECHNUU IO HEMY
ToKa croit 0,5 A?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
TenoBble 1BUraTeIH

B Tteopernmueckoil Mojienu TEMJIOBOrO JBUTaTeNsl PacCMaTpPUBAIOTCS TPU Tella: HarpeBaTellb,
pabodee Teno u XonoawiIbHUK. HarpeBarenb — TeroBoil pesepByap (Oonblioe Teno), TemrepaTrypa
KOTOPOTO TMOCTOSIHHA. B kaxkaom nwukie paboTsl ABHratens pabodee Telo MOIy4aeT HEKOTOpOe
KOJIMYECTBO TEIUIOTHI OT HarpeBaress, PacUIUpsSeTcs U COBEpIIaeT MexaHuuyeckyro padory. Ilepemaua
YacTU SHEPTUH, MOJTYYCHHONW OT HarpeBaressi, XOJIOAWILHUKY HEOOXOAMMa sl BO3BpALEHUSI pabouero
TeJa B UCXOJIHOE COCTOSIHUE.

Jlisg KaX/1oro LMKJIa Ha OCHOBAHWU IEPBOTO 3aKOHA TEPMOJUHAMHUKU MOXKHO 3alMcaTrh, YTO
KOJIMYECTBO TEIIOTHl Qyarp, MOIYYEHHOE OT HarpeBarels, KOJIHYeCTBO TEIIOThl /Qyoy/, OTIAHHOE
XOJIOMWJIBHUKY, M COBEpIICHHas padouuM TenoM paboTa A CBs3aHBl MEXIy COOOH OTHOIIEHHEM:
A:Qnarp_/ onn/ .

B peanbHBIX TEXHHYECKHX YCTPOWCTBAX, KOTOPHIE HA3bIBAIOT TEIUIOBBIMH MalldHaMu, pabouee
TEJI0O HarpeBaeTcs 3a CUeT TEIUIa, BBIACISIONIErocs NMPU CrOPaHMU TOIUIMBA. Tak, B MapoBOi TypOuHe
AJIEKTPOCTAHLIMY HArpeBaTelIeM SIBJISIETCS TOINKA C FOPSYMM yIiieM. B aBurarene BHYTpEHHErO CrOpaHHs
(ABC) npoayKThl CcropaHusi MO>KHO CUMTaTh HarpeBaresneM, a M30bITOK BO3JyXa — paboyuM TeinoM. B
KaueCcTBE XOJIOJAMJIbHUKA B HUX UCIIOJIb3YETCs BO3AYX aTMOC(EpPHI UM BOJIa TPUPOIHBIX HCTOUHUKOB.

Bomnpocset
1. Yto B TEMIOBBIX JBUTATENAX SABJIAETCS pAOOUUM TEJIOM.
2. TlycThb KONMHMYECTBO TEIUIOTHI, IMOJNYYEHHOE 3a UK pabOouyuM TEIOM OT HarpeBaress, OCTaeTcCs
HeusMeHHbIM. Bo3pacraet nn KIIJ[ npy yMeHbIIEHMH KOJIMYECTBA TEIUIOTHI, OTIaHHOTO XOJIOAWIBHUKY B
XOJI€ IMKJIA, B ATOU TEIJIOBOW MalInHe?
3. HazoBute oTpunatenbHble pe3ylbTaThl BO3ACUCTBUS HAa OKPYXKAIOIIYIO Cpeay pabOThl TEIUIOBBIX
JIBUTaTENEH.
4. MoxHo nu nouaATh KI1/] peanbHbIX TEMIOBBIX MalIUH?
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Bonpoc Ne2. PacuérHas 3axa4ya no reme «QJeKTPOMATHUTHBIe KoJsie0aHus». B kxosebarenpHOM
KOHTYp€ C KaTYIIKOH MHIYKTUBHOCTBIO 5 MKI'H €MKOCTh KOHJIEHCATOPA MOKHO U3MEHATH B IIPEJENIaxX OT
45 n® no 4500 nd. HaiitTi yacTOTHBII qUanma3oH COOCTBEHHBIX KOIeOaHUN KOHTYpA.

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

HarpeBanue Bo3ayxa npu ObICTPOM CXKaTUU HAIILIO
npuMeHenue B nBuratensx Jluzems. B aTux aBuraremnsx
OTCYTCTBYET CHCTeMa 3aXHraHusi TOpIOYe  cMecH,
HeoOxonumasi JUisi OOBIYHBIX KapOIOpaTOPHBIX JBUTATENCH

BHYTPEHHEro cropanus. B munuHap 3acacelBaeTcsi He
roproydas cMech; a arMocdepHsiii Bo3ayx. K koHiy Takta
CKaTHsl B IHJIUHAP C MOMOIIBIO CIENUATBHON (OPCYHKH
BIIPBICKUBACTCA KUJKOC TOILIMUBO. K OTOMY MOMCHTY

TeMIlepaTypa BO3AyXa TaK BeJIMKa, 9YTO TOpIOYEe
BocruiaMeHnsietcsi. Jlpuratenu [uzens umeroT Oonbminii KOA(PQOUIUMEHT TIOJE3HOTO JEHCTBUS, 4YeM
oObIUHBIE, HO OoJiee CIOKHBI B HM3TOTOBJICHHMU W HKcIuTyaTanuu. Ceifuac Bce Oomblliee KOTUYECTBO
aBTOMOOMIIEH cHabkaeTcs nBuratTensMu Jlusens.

Bomnpocsl
1. Kakue OCHOBHBIC MOJOXKEHHUS MOJICKYISIPHO-KHHETUYECKONH TEOPUU CTPOCHHMS BEIIECTBA OOBICHSIIOT
paboty aBurarens?
2. Ilouemy nBurarenu Jluzens He CHAOXKEHBI KapOropaTopamu?
3. Kakyto pons B paboTe qBUTATENS HTPACT roprovasi cMech?
4. YacTh DHEpPrUH, KOTOPYIO BBIpaOATHIBACT JBHTaTEIb aBTOMOOWIIS, PAcXOayeTcs Ha TPEOJIO0JICHHE
COIPOTHUBIICHUS BO3AYyXa. B KaKkoif BUII SHEPTUH OHA MPU ITOM MpeBpaIiaeTcs’?
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Bomnpoc Ne2. DkcnepuMeHTAIbHOE 3a/IaHHe N0 TeMe «3aKOHbI MOCTOSTHHOTO TOKa». l3Meputhb
3I[C U BHYTPCHHCC COIIPOTUBJIICHUEC UCTOYHHKA TOKA C UCIIOJIB30BAHUCM aMIICPMETPA, BOJIBTMETPA U
peocrara.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOPOCHI.
3HauyeHMe BJIAKHOCTH

OT BIQXKHOCTH 3aBHCUT WHTCHCHBHOCTH HMCHAPEHHs BJAard C IMOBEPXHOCTH KOXKM 4elloBeKa. A
UCIapeHHe BJaru uMMeeT OoJbllioe 3HAUYEHHE Ui TMOJAJEPKaHUsS TEeMIIepaTypbl Tella MOCTOsSHHOW. B
KOCMHUYECKHX KOpalOsx NoJJepKUBaeTcsl Haubosee OjarompusaTHas [Uisl 4eIOBeKa OTHOCUTENbHas
BJIAXHOCTH Bo3ayxa (40—60%).

bonbuioe 3HaueHue MMeeT 3HAHHE BIAKHOCTH B METEOPOJOTHU IS IMpeACKa3aHUs MOTOIbL.
XOTS KOJHMYECTBO BOJSHOTO Tapa B arMocepe CpaBHUTEIBHO HEBeIHKO (okono 1%), pois ero B
aTMoCc(epHBIX SBJICHHIX 3HAUNTENbHA. KOHACHCAIUS BOJSTHOTO Mapa MPUBOAUT K 00pa3oBaHUIO 00JIaKOB
U TIOCIEYIOUIEMY BBINAJACHUIO ocankoB. [Ipm 3TOM BhIEnseTcss OONBIIOE KOJIMYECTBO TEIIOTHL. U
HA000POT, HCMTAPEHHNE BOJIBI COMPOBOXKIAETCS MOTJIOMIEHUEM TETUIOTHI.

B TkankoM, KOHIAUTEPCKOM U JPYTHUX MPOU3BOJCTBAX I HOPMAJIbHOTO TEUEHHUs Mpolecca
HeoOxoIuMa orpeieJIeHHAasl BIaXKHOCTb.

XpaHeHHe TPOU3BEIECHUI HMCKYCCTBAa W KHUT TpeOyeT MOAJep:KaHWs BIAKHOCTH BO3AyXa Ha
HeoOxouMoM ypoBHE. [ToaToMy B My3esiX Ha CTEHaX Bbl MOXKETE BUACTh ICUXPOMETPHI.

Bomnpocsl

1. ITouemy B jieTHEee BpeMsl IEpPEBSIHHBIC JIBEPH 3aKPHIBAIOTCS C HATATOM, a 3UMOM ¢ 3a30pom?
2. Tloyemy »xapy 3HAUHUTENBHO TPYyIHEE MEPEHOCHUTH BO BIaXKHOM kiammare? [louemy mpu BeTpe kapa
NepeHocuTcs jierue?
3. Kakumu crioco6aMu M3 HEHACBIIIEHHOTO Mapa MOYKHO TIOJTYYHTh HACHIIIEHHBIHN?
4. Ha ynuie MOpPOCHUT XOJOJIHBIM OCEHHUH HOXAb. B KOMHaTe pa3BelmIaHO BBICTHUPAHHOE OelbE.
BricoxHeT nu 6enb€ ObICTpee, eclii OTKPBITh POPTOUKY?
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Bonpoc Ne2. Pacuérnas 3ama4ya no teme «®@u3ukKa aToMHOro sapa». M3orton azora ¢ MaccoBbIM
quciioM 15 moaBepraercs 001ydeHUIo MpoToHaMu. Hanmcarh MpouCXOoISIIyIO IIPH 3TOM SIISPHYIO
peaKuuIo, ECIIM OHA COIPOBOKIAETCS BBIIAEIEHUEM (L-4ACTHULBI.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
Ykoa 6e3 ykoaa

WHabeknno MOKHO JienaTh 0e3 MINpHIA U, TIIaBHOE, 0€3 UIJIbI: KOJIOTh NAllMeHTa COBEPIICHHO HE
o0s3arenbHO. [Topuus nekapcTBa MOXKET ObITh BIPHICHYTA B KOXKY, MO/ KOKY HJIM B MBIIIIIBI C TOMOIIBIO
C)KaToOTo BO31yXa. be3auronpHbIil MHBEKTOP MOX0X Ha muctoseT. J[a, coOCTBEHHO, OH U €CTh MHUCTOJIET:
«IyJs» — JIEKapCTBO, «IOPOX».— 3apsiji C:KATOro Bo3ayxa. [lymo mpucTraBiseTcs K TOMY MECTy, Kyna
HY>KHO BBECTH JIEKapPCTBO, CITYCKAETCs KYpPOK, MTHOBEHHO BBICOKOE JIaBIICHHE Pa3[BUTAET MOPbI, U B HUX
«IIPOCKAKMBAET» JIEKapCTBO. boM 4eoBek He ONIyIIaeT: MPOoLecc MPOUCXOAUT MTHOBEHHO.

Bomnpocsl

1. B yem npeumyiecTBa Takoro ykosa?
2. Iloyemy 4esoBeK He omrymaer 60mm?
3. Kakoe (usnueckoe siBlIeHUE JEKUT B OCHOBE TAKOTO yKoJa?
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Bonpoc Ne2. 3apaua no reme «3akon Kynona» [Isunnka, umeronias 3apsan +1,6- 10" Ko, pu
OCBELLEHUH NOTEPsIa OJIUH AJIEKTPoH. Kakum cran 3aps1 NblIIMHKU?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOTPOCHI.
Tepmoc

Temonepenaua ot OoJsiee Harperoro Tena K Oolee
XOJOAHOMY TIPUBOJUT K BBIPABHUBAHUIO WX TEMIIEPATYPHI.
ITosToMy, eciu B KOMHATy BHECTH, HallpuMep, ropsiuuil YyaiHUK,
TO OH OCTBbIHET. YacTb €ro BHYTPEHHEH sSHepruu mnepenaer K
OKpyKaroluM TeiaaM. YToObl momemaTbh Telly OCThIBATh WIIU
HarpeBaTbCsi, HYXHO YMEHbLIMTH Teruionepenady. I[lpu stom
CTpeMSITCS C/eNaTh TakK, 4YTOOBl DHEPrusi HE MepeaaBajach HU

OJJHUM u3 TpEX BHUJI0B TCIIonepeaavu: KOHBCKHHGﬁ,

TEIUIONPOBOJHOCTBIO U HU3JlydeHHueM. UToObl COXpaHUTh Topsiuei

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

OT TastHMsI, MOJIb3YIOTCA TepMocoM. Ha pucyHke mokazaHo yCTPOWCTBO TepMoca Juis kuakocteil 3. OH

COCTOMT U3 CTEKJISTHHOTO COCyZAa 5 ¢ ABOWHBIMM, CTEHKaMHU. BHYTpPEHHsISI IOBEPXHOCTh CTEHOK IOKPBITA

OJecTALIMM METAJUIMYECKHM CIIOEM, a U3 MPOCTPAHCTBA MEX]ly CTEHKaMM COCYy/la BbIKayaH BO3/YX.
JluimeHHoe BO37yXa MPOCTPAHCTBO MEXIY CTEHKaMH He 00J1aJaeT TeIIONPOBOAHOCTHIO, a

OnecTAUIMiA CIOW, BCIEACTBHE OTPAXKEHUsS, NPENATCTBYET Iepejradye SHEpruM H3iydyeHHeM. YToOsbl

3alUTUTh CTEKJIO OT MOBPEXKJEHUHN, TEPMOC MOMEIAIOT U KAPTOHHBIM WM MeTauinuecKui QyTisp4.

Cocyn 3akynopuBaroT poOKoi 2, a cBepxXy QyTisipa HABUHUMBAIOT KOJIMA4OK]1.

Bormpoc

1. Ilouemy nuIIEHHOE BO3J1yXa HPOCTPAHCTBO MEXAY CTEHKaMH TepMoca He o0sajgaer

TEIUIONPOBOAHOCTHIO?

2. Iluma B TepMoce HE M3JIyyaeT BUIAMMOIO CBETA, JUIsl Yero MOBEPXHOCTb CTEHOK OasloHa MOKPHITa

onectamM cioem?

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

IIyTH NOTEPH TeIIa B TEPMOCE.

4. B xakux emé ycTpoHCTBaX UCIIOJIBb3YIOTCA TE K€ CIIOCOObl YMEHbIIIEHUS TeIIoNepeaayuu, 4To U B

Tepmoce? Kak MOKHO J0JITO COXPaHSATh MUY TOpsiuei (MU XOJI0IHOH), €ClTi HeT Tepmoca?
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Bonpoc Ne2. JxcnepumeHnTajibHOe 3a1aHue M0 Teme «BosiHOBBIE CBOMCTBA cBeTa». l3Meputh
JUTMHY CBETOBOI BOJIHBI 3€JICHOTO IIBETA MIPH MOMOIIU AU(PPAKIIMOHHON PEIIETKH.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.

BiusinuMe TenoBbIX ABUTaTeIeH HA OKPY/KAIOLIYIO CPexy

[Ipu cropanuu ToruMBa OOpa3ylOTCS Takue BpEAHbIC ISl PACTEHUH, KUBOTHBIX M 4YEJIOBEKa
BEILIECTBA, KaK OKCHJbl a30Ta, YIJIE€BOAOPOJbI, OKCUIbl YIJIEPOJia, CEPHUCTHIE COEIMHEHHUS, & TaKXKe
TBEP/IbIC YACTHUIIBI (CaXKa).

HauGonpiiemy 3arpsi3HEHUIO MOJABEpPraeTcs BO3AYLIHBIM OacceiiH 3emiu, IpUYeM HEKOTOpbIe
3arpsi3HEHUS MIPUBOJIAT K TII00aTHHBIM OTPUIIATEIIBHBIM MTOCIEACTBUAM TBEPIbIC YaCTUIIBI BTN U CaXKH,
oOpasyrommecsi npu paboTe TEIUIOBBIX JBUTATENEH, HPUBOMAT K 3albUICHHIO BO3/1yXa, KOTOpPOE
MOBBIIIAECT OTPAXKATEIBbHYIO CIIOCOOHOCTh aTMOC(epbl U CTAHOBUTCS MPUYMHONW 3aMETHBIX M3MEHEHUH
IPUPO/IBI (ITOXOJIOAAaHMs) B 30HE IEHCTBUS YKa3aHHBIX BEIOPOCOB, O0JI€€ YacThIX JOKIEH U TyMaHOB. OTH
TBEpJbI€ YaCTHIbl 3arpsi3HSIOT JIMCTOBYIO IIOBEPXHOCTh pACTEHUM, Hapyllags HUX HOPMaJIbHOE
¢dbyHKIIMOHUpOBaHKEe. BBIOPOCH CEPHUCTOrO raza W OKCUAOB a30Ta SBJISIOTCS MPUUYMHON 0OpazoBaHUS
KHCJIOTHBIX OCAaJKOB, KOTOpPbIE BBI3BIBAIOT 3aKUCICHHE TIOYB, MPUBOAAT K TMOTEPSIM ypOXKaeB
CENIbCKOXO3SUCTBEHHBIX KYIbTYp, THOETH JECOB, OKa3bIBAlOT OTPHIATEIILHOE BO3/ICHCTBHE HA MPECHBIE
BOJIOEMBI.

Juokcun yriaeposaa obnagaeT HAPKOTHUECKUM JIEHCTBUEM, pa3Ipakarolle AeHCTBYIOT Ha KOXY U
CIM3UCTYIO 000J104Ky. OKCHJ] yTiiepo/ia IPH BIIBIXaHUH CBSI3BIBAETCSI C TEMOTIIOOMHOM KPOBH, BBITECHSS
U3 HEe KHCIOpOJ, B pe3ysibTaTeé 4ero HAcTyHaeT KUCJIOPOAHOE TojoJaHue. YMEHbIIECHHE MepeHoca
KHCIIOpO/Ia K TKAHSIM OCOOCHHO MaryoHo sl MHOKap/a (cepAeuHoi MbIibl). CepHHUCTHIN Ta3 TPUBOAUT
K pocTy oHKo3abOoneBanuil. Kak mro0asi Menkasi mblib, caka JEWCTBYeT HA OpraHbl JIbIXaHWsA, HAa HeH
aJIcopOupYIOTCS KaHIIEPOTEHHBIE BEIIECTBA, CIEAOBAaTENbHO, BO3pacTaeT PHUCK 3a00JEBaHUS PaKOM.
Kanneporennsie BemecTBa, Kak 1 COSIMHEHUS CBUHIIA, HE YJAISIOTCS U3 OpraHu3Ma, a HAKaIJIMBaloTCs B
HEM, TaK )K€ KaK B TTOYBE M PACTECHUSX.

[Ipu paGoTe TEMIOBBIX ABUTATENICH BBIACISICTCS YTJIEKHUCIBIA Ta3, KOTOPHIM HapsIy C Mapamu
BOJBI B aTMoc(epe MPUBOIUT K TaK HA3bIBAEMOMY «IMapHUKOBOMY 3¢ dekTy». ATMochepa mpomyckaeT
BUJIUMOE COJIHEYHOE M3JIy4YeHHE, KOTOpOe HarpeBaeT MmoBepxHocTh 3emiu. Harperas 3emis usinydaer,
HEBUJIUMOE H3JIYYEHHE, KOTOpPOE TIOTJIOIIAETCSs B 3HAYUTEIBHOW CTENEHH YIJIEKUCIIBIM Ta30M,
cofiepkammmMcst B atMocdepe. YBennueHHWE KOHIIGHTpAIMHM YIJIEKUCIOTo raza B arMmocdepe 3emiu
MPUBEJIET K MOBBIIIEHUIO CPEIHEN TeMIepaTypbl MJIaHETHI.

Bomnpocsl
1. Kakue skonornueckue mpoosieMbl CBsI3aHbI C UCTIONB30BAHUEM TEIUIOBBIX JIBUTATENCH?
2. Kakue u3MeHeHHsI B ITOTO/Ie MPOUCXOJIAT B 30HAX BOZHUKHOBEHUs (hoTOXMMHUECKoro cMora? Kakue
(boTOXMMHYECKHE PEAKIH 3aTPYIHEHBI IPHU 3arPA3HEHUN PACTEHUN?
3. [Toyemy mporpeccupyroT CepIeYHOCOCYANCTHIC 3a001eBaHUs?
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JenaprameHT obpa3oBanus 1 Hayku KemepoBckoii obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEHO YTBEPXJAIO
Ha 3aceganuu [IMK 3am. nupekTopa no YP
IIpoTtokon Ne 02 A.P. AHoxuHa.
ot «07» centsiops 2018 r.
« » 2018r.
Ipuioxenue k omiaery Ne 15
Bonpoc Ne2.  Pacuérnas 3apaya nmo teMe «JJIeKTPOMArHUTHbIEe BOJIHBDY. B pannonpuémuuke

MHIYKTUBHOCTB KaTylIKU paBHa 60 MkI'H, a EMKOCTb KOHJIEHCATOPA MOXHO IIJIaBHO M3MeHATh 0T 200 nd
1o 1800 n®. B xakom nuanazoHe JJIMH BOJIH MOXKET paboTaTh paAuoONpUEMHUK?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
I'mapaBiaunyeckuii ynap Ha ciiyx0e yejioBeKa

SIBieHMe TUAPaBIMYECKOrO yAapa, 3aKIIOYAlOIIerocsi B PE3KOM YBEJIWYEHHM JaBJICHUS IpPHU
BHE3AaIIHOM TMaJ€HUM CKOPOCTH TOTOKAa J>KUJKOCTH, HAIUIO CBOE BOIUIOLIEHHE B YCTpPOICTBax,
HA3bIBAEMBIX TUIPABINYECKUMU TapaHAMHU.

370, B CYLIHOCTH, HacOC 0€3 JABUraTelsi, KOTOPhIA, He TPeOysl MOAKIIOUEHHUS JAOMOIHUTEIHHOTO
WUCTOYHUKA DHEPTruH, HCIONB3YEeT TOJBKO TMOTEHIMAN HEOONbIION IUIOTUHBI MM JaXKe IMPOCTO
€CTECTBEHHOI0 penbeda peku. I'maporapaH crnocoOeH HarHeTaTh JKUAKOCTh Ha BbicoTy B 10—20 pas
OO0JIBIIYIO, YeM BBICOTA MCIIOJIb3YeMOH IIOTHHBL. Boa OT HCTOYHHMKA CAMOTEKOM IMOAETCS MO JUIMHHOMY
HallOpHOMY TpYyOOIIpOBOy, MIyLIEMYy C HeOOdbIIMM MoHMXkeHueM. llon neiicTBueM HapacTaromiero
JMHAMHYECKOIO Haropa BOJbl 3aKpbIBaeTCsi OTOONHBIM KJlalaH, pacloIOKEHHbIH Ha HUKHEM KOHLE
TpyOOIpOBO/Ja, ¥ BCIEACTBHE MHEPLMU JIBUKYILENHCS BOABI U €€ HEC)KMMAEMOCTH JaBJICHHUE 3/1€Ch PE3KO
noBblaeTcs. KpaTkoBpeMEeHHOI0 MOBBIIEHNS JaBICHHUs JOCTATOYHO AJIS MOjJbeMa HeOOJBIION YacTu
BOJIbI Yepe3 HaMOpHBIM KiamaH Ha BhICOTY Oosee 50 M. 3areM OTOOWHBIN KilanmaH OTKPBIBAETCS, U BCE
MOBTOPSETCS CHayaja.

I'mapaBnrueckuil TapaH JeMCTBYET TOJIBKO 3a CUET MMITYJIbCa JBHXKYILErocsl cToj0a Bobl, 0e3
Kakoro-nuoo nsurarens. [Ipumensiercs ans monuBa CENbXO3KYJIbTYP, JUIS BOAOCHAOKEHUS HEOOJBIINX
CTpOEK, /ISl IOJJa4uM BOJbI Ha MacTOMINIa, pacnoyoxeHHble B 10-20 kM OT pekH U T.A.

Bomnpocset
1. Yro npencrapiser coboi ABJICHHE TUAPaBIHNYEecKoro yaapa? KakoBbsl ycioBUs €T0 BOZHUKHOBEHUS?
2. Ha3oBuTe NMpUUMHY NOBBIIIEHUS JIaBICHUS B HIDKHEM KOHIIE TPYOONpOBOJa T'MIPABINYECKOTO TapaHa.
3. 'maporapaH ucnonb3oBany emie B Hayasne XX Beka, 0JHaKO MOTOM OH ObLT He3aCIy>KeHHO 3a0bIT. C
KaKMMHU Ipo0JIeMaMu CBsI3aH Hapsily € UCIOJIb30BaHHEM HOBEUIIMX TEXHOJIOTUN BO3BPAT K CTAphIM
M300peTeHusIM yenoBeuecTa?
4. Yem oOycroBiieHa HEOOXOIUMOCTh YCTAHOBJIEHUS B TPyOax TETUIOCETEN CrelnaabHbIX YCTPOHCTB —
CTAaOMIIN3aTOPOB JABJICHUS?
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(heCCHOHAIBHOE 00pa30BATENBHOE YUPEKAECHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEHO

Ha 3aceganuu [IMK
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ot «07» centsiops 2018 r.

YTBEPXJAIO
3aM. aupexropa no YP
A.P. AHOoxuHa.

« » 2018 .

Ipuaoxenue k ouiaery Ne 16

Bonpoc Ne2. Pacuérnas 3axaua no treme «Tpancopmartopnbi». IlepBuunas oOMoTKa

Tpanchopmaropa coaepxut 840 BuTkoB. Tpanchopmarop noseimaet HanpsokeHue ¢ 220 B 1o 660 B.

Haiitu koo duumeHT Tpanchopmanum 1 KOIMYECTBO BUTKOB Ha BTOPUYHON 0OMOTKe.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.

Cnacurte Hamm ymmu!

Cnyx Bcerga 00JIpCTBYET, Jlaxe HOUbIO, BO cHE. OH IOCTOSHHO MOJBEPraeTcsl pa3pa’keHHuIo,

TaK KaK HE o6naz[aeT HUKaKKUMH 3allIlUTHBIMU HpI/ICHOCO6J'ICHI/I5IMI/I.

OOBIYHO JJIA 0003HaYEHHT TOro, 4YTO MbI CJIBIIINM, HCIOJIB3YKOTCA OBa OIU3KHUX IO CMBICITY
CJIOBA: <«3BBYK» U «IyMM». BBYK — 3TO q)HSquCKOC SABJICHHUC, BBI3BAHHOC Kose0aTeIbHBIM JBHXCHHUCM
qacTul CpEAabl. I_HYM npeaAcCTaBJIsACT coboii XaO0THU4HOC, HeCTPOﬁHOC CMCHICHUC 3BYKOB, OTPHLIATCIBHO

JICHCTBYIOLIEE HAa HEPBHYKO cuUcTeMy. BozzneiicTBHe IymMa Ha 4YelOBEKa ONPEAEISIETCS €r0 YpPOBHEM

(FpOMKOCTI)IO, I/IHTGHCI/IBHOCTI)IO) 1 BBICOTOH COCTAaBJIAIOIIHX €TI0 3BYKOB, 4 TAKXKEC IMPOAOJIKUTCIbHOCTBIO

BOSI[GI\/’ICTBI/ISI. ypOBHI/I MyMOB OT pa3JUYHBIX HCTOYHUKOB H pPCaAKIUA OpraHu3dMa Ha aKyCTHYCCKUC

BO3JICUCTBUS IPUBECHBI B TAOIUIIE.

Tabnuya 1

Hcrounuk nryma, moMemnieHue VYpoBenr |Peaxmus oprann3ma Ha JITUTENEHOE aKyCTHUECKOE

myma, 1b |Bo3aelcTBUE
Jluctea, npuboii 20 Ycnokaupaer
CpenHuii IIyM B KBapTHpE, KI1acce 40 ['uruennueckas Hopma
[lym BHYTpH 37aHUS PSAIOM C MATUCTPAIBIO 60 [osIBIAFOTCS YYBCTBO pa3pakeHUsl, yTOMIIIEMOCTb,
TeneBuzop 70 roJIOBHast 00JIb
IToe3n metpo 80
Kpuuamuii uenosex 80
Motonukn 90
PeaktuHsIil camonet (Ha BeicoTe 300 M) 95 [locrenenHoe ocnabneHue ciryxa, HEpBHO-
Lex TekcTrinbHOM (habpuku 100 TICUXWYECKUH cTpecc (YTHETEHHOCTh, BO30YKIEHHOCTD,

arpeccUBHOCTH), SI3BEHHAs 00JIe3Hb, TUIIEPTOHMUS

Ilneep 114 BeI3biBaer 3BYKOBOE OIIbSIHEHUE Haroio0ue
Txaukuii cTaHoK 120 AJIIKOTOJIFHOTO, HAapylaeT COH, pa3pyllaeT MCHXHKY,
OTOOMHBIH MOJIOTOK 120 MIPUBOJINT K TIYyXOTE
PeaxtuBHbIl aBurarens (mpu B3JleTe, Ha
paccTosHuM 25 M) 140-150
IITym Ha nuCcKOTEKE 175
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B nuamnazoHe cAbIIIMMBIX YeJIOBEKOM 3BYKOB CaMO€ HEOIaronpusTHOE BO3JECHCTBUE OKA3bIBAET
IIyM, B CIIEKTpE KOTOPOro npeobianaroT Beicokue 4acToThl (Bbime 800 I'ir). 3BykH CBEpXHU3KHX YacCTOT,
KOTOPBIE MBI k€ M HE CIBIINM (MH(Pa3BYKH), TAKXKE OMACHBI JUIs OpraHu3Ma yesioBeka. Yactora B 6
I'1 MOXeT BBI3BaTh OLIYLICHHE YCTAIOCTH, TOCKH, MOPCKYIO 00JI€3Hb, IpU yacToTe B 7 'l Moxer maxe
HACTYIIUTh CMEPTh OT BHE3AITHON OCTaHOBKM cepaua. JlokazaHo, 4To, II0Ma1asi B €CTECTBEHHBIM pE30HAHC
paboThl Kakoro-HUOyab opraHa, WH(Pa3ByKd MOTYT pa3pylIUTh €ro, Hampumep, 4dactota B 5 I'n
paspyuiaeT rneyeHb.

Bompocst

1. Yro coboii mpeacraBiser 3ByKoBas BoyiHa? KakoB 4YacTOTHBIM Juana3oH, BOCHPHHHUMAEMBIH
genoBekoM? COOTBETCTBYET JIM TyMY Kakasi-TuOOo onpeesieHHas yactora?
2. CpaBHHTE TPOMKOCTb 3BYyKa IlJieepa ¢ TEXHUYECKHUMHU YCTPOHCTBAMHU, yKa3aHHBIMH B Tabnuie. [Touemy
(Mo BBIBOJAM CKAHJMHABCKUX YYEHBIX) KaXAbIH IATHIA MMOAPOCTOK IUIOXO CIBILIUT, XOTS M HE BCEraa
J0TabIBaeTCst 00 ATOM?
3. KakoBo ycnoBue pe3onanca? Ilouemy BO3HUKAIOT HEMPUSATHBIC OLIYIIECHUS MPH UIUTEIHHON €3/1€ B
aBToOyce, MpHU IUIABAaHMM HAa Kopabiie WM KayaHUM Ha KaudessX, €ClM COOCTBEHHAas 4acToTa HAIlero
BeCTUOYIIsIpHOTO anmapata Oiau3ka k 6 I'i?
4. HazoBute CymIecTBYIOIIKE MPOCThIE aAMHUHUCTPATHUBHBIE MEpPHI 0 60proOe ¢ mymom. Kak 6oproTes ¢
IIYMOM C ITOMOIIbIO0 TEXHUYECKUX YCTPOICTB?
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPO(eCcCHOHAIbHOE 00Pa30BaTEIbLHOE YUPEXKICHUE
«benoBckuii MHOTOTIPO(UITBHBIA TEXHUKYM

PACCMOTPEHO YTBEPX/IAIO
Ha 3aceganuu [IMK 3am. nupexropa no YP
IIpoTtokon Ne 02 A.P. AHoxuHa.

ot «07» centsiops 2018 r.
« » 2018 .

Ipuioxenue k ousiery Ne 17

Bonpoc Ne2. Pacuérnas 3agaya no reme «Ilepemennsniii Tok». [Ipy kakoli yacToTe ToKa B LEH C
KaTyIIKOW U KOH/IEHCATOPOM HACTYNUT PE3OHAHC, €CIIN EMKOCTb KOHJIeHcaTopa 2 MK®P, a UHIYKTUBHOCTh
karymku 0,005 I'n?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOPOCHI.
YabsTpasBykoBble cTupaibHble yeTpoiicTtBa (YCY)

B nocnennee BpeMs yiIbTpa3BYKOBbIE CTHUPAJbHbIE MAIIMHBI 3aBOEBHIBAIOT BCE OOJNBIIYIO
nomyJsipHOCTb. Jlerkue, 0e33ByuHbIe, HE 3aHUMAIOT MHOTO MECTa, HE TPeOYIOT BpE3KH B BOJAOMPOBOI —
OHM MJI€AJIbHO MOAXOAT JUIsl JIFO/eH, YaCTO IMyTEHIECTBYIOIINX, ISl JAYHUKOB U CTYJI€HTOB.

YCY cocTouT U3 UCTOYHUKA TMUTaHUS, W3Iy4areias yIbTPa3BYKOBBIX KoOJeOaHUN W
COEIMHUTEILHOTO KaOers.

Jnsg cTupkM U3dydarenab IIOMEIIAeTCs B CEpEeIUHY €MKOCTH C MOIOIIMM pacTBOPOM U
TEKCTHJIbHBIMU U3CTHUSIMH, TJIe OH U BO3OYKIAaeT yabTpa3ByKoBbIe Kosebanus. Dddexr ynanenus nsaTen
0o0OyCIIOBJIEH KaBUTallMed — OOpa30BaHHEM B PacTBOPE OrPOMHOrO KOJMWYECTBA MHMKPOCKOMHMYECKHX
My3bIPHKOB, 3allOJHEHHBIX I'a30M, IMAPOM M UX CMECHIO. DTH MYy3BIPbKU BO3HHUKAIOT MPU MPOXOKICHUU
aKyCTHMUYECKON BOJIHBI BO BpeMs Mojynepuoja paspexenus. [lox neiicTBueM mepenajga JaBlIECHUS IIPH
MOSIBJICHUM U «CXJIOTIBIBAHUMW» Iy3bIPbKOB HApYIIAETCsl CLEIUICHUE 3arpA3HEHHBIX MHMKPOYACTHI[ C
BOJIOKHAMM M3J1eIMHA U 00Jerdyaercss UX yAajleHHEe MOBEpXHOCTHO-AKTHBHBIMU BELECTBAMH MOIOILETO
pacTBopa CTUPAJILHOTO NOPOIIKA UIIU MbLIA.

[Ton nelicTBHEM yJIBTPa3BYKOBBIX KOJIEOAHUHN CIIOM JKUAKOCTH, KOTOPBIH MakCHUMajIbHO OJIM3KO
HaXOJUTCS K TKaHH (MPUIOBEPXHOCTHBIN CIIOi), MPHOOpPETAaeT ONpeiesieHHbIE CBOWCTBA — €r0 CKOPOCTh
3HAYUTENIbHO YBEIMYMBAETCSA. DTO AaKTUBHO IOMOTAeT MOIOUIEMY CpEICTBY, PaCTBOPEHHOMY B BOJE,
Oosee riyOOKO MPOHMKATh B CTPYKTYpY TKaHU, a 3HA4YUT, 3(PQPEKTUBHO OTCTHPHIBATh TKaHb. [lpu
MEXaHMYECKON € CTUPKE CKOPOCTh MPUIOBEPXHOCTHOTO CJOA JKMJIKOCTH OTHOCUTEIBHO TKAaHU
npubnmxaercs Kk Hymo. Kpome Toro, ynpTpa3Byk o0saaaeT Ne3uHQUIMPYIOUIUM JCHCTBUEM, a TaKkKe
yJaJseT HENPUATHBIE 3allaxH.

[Tocne BKIIOYEHHUs B BOJAE WJIM Ha BO3AYyXE YCTPOMCTBA HE INOAAIOT HUKAKUX BHUJIMMBIX UL
YeJoBeKa NMPU3HAKOB paboTel. Ho eciu MoMoXuTh yiIbTPa3ByKOBOH T€HEpaTop Ha JaJl0OHb, MOXKHO
MMOYYBCTBOBATh HEOOJBIYIO BUOPALMIO. ITO ONIYIMIEHWE CYTy0O WHIMBHUAYyaIbHO, TAaK KaK HE BCE JIFOIH
OJINHAKOBO BOCIIPUHUMAIOT 3BYKOBBIE YACTOTHI U KOJICOaHMUSI.

Bomnpocset
1. B uem oTiinume ynbTpa3Byka OT 3BYKOBBIX BOJIH, BOCHIPHHUMAEMBIX YETOBEKOM?
2. YTO Ha3bIBAIOT KAaBUTALIMOHHBIM ITy3BIPHKOM?
3. Kak oOpa3yercss kaBUTaUMOHHBIA my3blpek? Kakoil >(QekT mnomaydaercss MpH «CXJIOTBIBAHUM»
KAaBUTALIMOHHBIX ITY3bIPbKOB?
4. IToripoOyiiTe 00BSCHUTH, 3aUeM Ha OJIOKaX MUTAHUS YCTAaHOBIICHBI CBETOAMOIHbBIE MHAUKATOPHI.
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JenaprameHT oOpa3oBanus 1 Hayku KemepoBckoil obnactu
rocyJapCcTBEHHOE NMPOo(hecCHOHAIBHOE 00pa30BaTEILHOE YUPEKACHUE
«benoBckuii MHOTOTIPO(MUITBHBIA TEXHUKYM»

PACCMOTPEHO YTBEPX/IAIO
Ha 3aceganuu [IMK 3am. nupexropa no YP
IIpoTtokon Ne 02 A.P. AHoxuHa.
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Bonpoc Ne2. Pacuérnas 3agaya nmo teme «@PuU3MKA AaTOMHOIO SIAPa». Wzorton ypana-239

npeTeprieBacT JBa -pacnana u oauH a-pacnaa. Kakoit usoromn npu 3tom odpasyercs?
Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
YauBuTEILHBIN NIECOK

Camo pazHooOpa3ue CBOMCTB mecka MocToiiHO ynuBieHHs. Cyxoii, OH TeKyd, moJ0OHO BoJE.
OpnHako B OTAMYKE OT )KUIKOCTH 0€3 Tpy/la BBLACPKHUT BEC YeJIOBeKa, MPOTYIHUBAIOIIErocs BAOJIb Oepera.
Jla’xe B COCTOSIHUU TIOKOS MECOK BeET ce0sl CTpaHHBIM 00pa3oM. KaxeTcst O4eBHAHBIM, UTO, OKA3aBIIKChH
oz 30-MeTpoBOil Kyuell Iecka, YelIOBEK HCIBIThIBAET ropa3o 0oJblliee JaBiIeHHE, YeM 10/ 3-METPOBOM.
Opnako 310 He Tak. JlaBlieHUE JXKUIKOCTH Ha JAHO COCYyJa BO3pAcTaeT IPONOPLUOHAILHO BBICOTE €€
YpOBHS, JaBJICHUE K€ ChIIyYero BelIeCTBa HA OCHOBAHUE CHAyajla pacTeT, IOTOM JOCTUraeT MaKCUMyMa
U jajnee octaeTcsi Hen3MeHHbIM. CHItbl, IEHCTBYIOMINE MEXKY YaCTUIIAMH T1€CKa, TIEPEHOCIT U30bITOYHOE
JIaBJICHHUE HA CTEHKH pe3epByapa.

HabGepute nBe mpUropIIHM CYXOro Mecka W MEIJIEHHO BBICBHINIAWTE €ro 4epe3 Miellb MEXIY
nanoHsmMu. OOpaTtuTe BHUMaHME€ Ha TO, UTO BHAyaje BBICHINAIOTCS MECUMHKH, JIeKallue
HEMOCPEJICTBEHHO HaJl OTBEPCTHEM. A 3aTeM MEeCUMHKU M3 BEPXHETO CJIOs ecKa, B KOTOPOM oOpa3yeTcs
BopoHka. Hakionure nanonu. BopoHka Bce paBHO 00pa3yercss TOUHO MO BEPTHKAIN HaJl OTBEPCTHUEM.
Uro MelIaeT paHblI€ BBICHIIATHCS JPYTMM IECUMHKAM, PacHoOJIOKEHHBIM BOKPYTI OTBEPCTHUSI B HMXKHUX
CJOSIX, T.€. OMKe K HeMy?

[Tponomxum sKkcriepuMeHT. Bo3pMem nucT Oymaru, CBEpHEM €ro B TpYyOKy, MOJIOKHM
TOPU30HTAJILHO M 3aChIIJIEM CHApYKU CyXuM mneckoM. KoHcTpykius u3 Oymaru OyAeT BBIIEPKUBATH
JIOBOJILHO OOJIbIIME HAarpy3Kd, IPOYHOCTh €H NpUIaeT He TOJBKO TpyOuaras (opma; HYKHO, YTOOBI
BOKPYT TPYOKH U CBEpXY TOJICTBIM CJIOEM JIeKall Cyxoi necok. [loueMy rnecok He pacIuIionuBaeT TpyoKy,
Ja)K€ €CIM HaJaBUTh CBEPXY Ha IIECOK JaloHbO? Jleno B TOM, 4YTO MO [JABICHUEM IIECUMHKU
IIepeCcTpanBarOTCs TaK, YTO 3aKJIMHUBAIOT JPYr JApyra, Mellas B3auMHOMY IepeMelleHHio. B Hayke 310
SIBJICHUE HOCHUT HA3BaHME «IIOSBJIEHUE apOYHBIX CTPYKTYp». B apke Kaxablii OTIENbHBINA 3JIEMEHT He
MOKET TEepPEMECTUThCSI B HANpPaBJICHUU JIEHCTBUS BHEIIHEH CHUJIBI — OH 3a)KaT BPACHoOp COCEAHUMH
AJIEeMEHTaMH, KOTOPBIM U MepesiaeT AeHCTBYIONTYI0 HAarpy3Ky. B pe3ynbTare noj naBieHueM (BHEIIHUM U
BHYTPEHHUM) IIECOK yTpAauMBaeT MOJABHKHOCTh U IPHOOpPETAaET CBOWCTBA TBEPIOTO TENA.

ITo »TOM mHpHUUYMHE B IECOYHBIX Yacax MECOK IEPECHINTAETCS PaBHOMEPHO, HE3aBUCHMO OT
BBICOTHI €ro cToj0a (B oT/inune OT Bobl!). V1 mepBbIMU BBICHIIAIOTCS MECYMHKM UMEHHO BEpXHEro CJos,
IIOTOMY YTO OHM HE CBSI3aHbl apOUYHBIMH CTPYKTYPaMH.

Bomnpocsl
1. Tlouemy naBieHHE, KOTOPOE OKa3bIBAET Kyda IeCKa, MAaKCUMAJIbHO HE B IIEHTPE, a 110 Kpasim?
2. Tlouemy KONMHYECTBO TECUYMHOK, MPOXOASAIINX Yepe3 OTBEPCTHE, COCIUHSIONIEE JBE KOJIOBI
MIECOYHBIX YaCOB, OCTACTCS IPUMEPHO TOCTOSTHHBIM?
3. UeM 0OBsICHSIETCSI TPOYHOCTH CBOJOB TYHHEJEH METPO, KYIIOJIOB COOOPOB, apOYHBIX TPOEMOB?
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Bonpoc Ne2. Pacuérnas 3ama4ya no teme «Ilepemennblii TOk». CKOJIBKO BUTKOB JOJIKHA UMETh

2 .. .
pamka 1utomaaeto 500 cMm”, eciu nipu BpamieHuu e€ ¢ yactoroi 20 ' B 0JHOPOJHOM MarHUTHOM IIOJIE C
nnaykuuein 0,1 Tin ammunrynnoe 3Hauenue 3/1C paBHo 63 B?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
«Ay, BbI MeHSl CJabIIIUTE?)

B 1938 r. amepukanckue uccienoparenu [.Ilupc u JI. I'pudduH, npumMeHUB crenuaibHYO
annaparypy, yCTaHOBHJIY, YTO BEIMKOJICIIHASL OPUEHTUPOBKA JIETYYUX MBILIEH B IPOCTPAHCTBE CBsI3aHa C
UX CIIOCOOHOCTBIO BOCHpUHUMATh 3X0. Okazanoch, YTO BO BpeMs IOJIETA MBI U3Iy4aeT KOPOTKUE
YIIBTPa3ByKOBBIC CHTHAIBI Ha dacToTe 0koio 8-10°T'1, a 3aTeM BOCHPHHMMAET 3XO-CHTHAIBI, KOTOPBIC
IPUXOJAT K HEH OT OMKaWIIMX NPensTCTBUN U OT IpoJIeTaroIuX BOIM3H HaceKoMbIX. I'puddun HazBan
CIIOCO0 OPUEHTHUPOBKH JIETYYHX MBIIIECH 110 YIbTPa3ByKOBOMY 93Xy IXO0JOKALMEIA.

YpTpa3ByKOBBIE CUTHAJIBI, IIOCBIJIAEMBIE JIETYYEH MBIIIBIO B IOJIETE, UMEIOT XapaKTep OYEHb
KOPOTKHX HMMITYJIbCOB — CBOCOOPA3HBIX IIEMYKOB. JUIMTENBHOCTh KaX/I0ro Takoro memdka (1-5)-1073c,
€XKECEKYHIHO MBIIIb IIPOU3BOAUT OKOJIO JECATH TAKUX LIEITYKOB.

AMepuKkaHCKue y4YE€Hble OOHAPYXHIM, YTO TUIPBl UCHONB3YIOT i KOMMYHHKAIMM JPYr C
JApYyroM HE TOJIbKO PEB, phlYaHME U MYpJbIKaHUE, HO Takxke M MH(pa3Byk. OHM MpOaHATU3UPOBAIH
YaCTOTHBIE CIIEKTPBl pPhIUaHMsl MPEACTaBUTENEH TPEX MOABHUJIOB TUTPA — YCCYPUHCKOr0, OEHIaJIbCKOTO U
CYMaTpaHCKOI'0 — U OOHAPY>KWJIN B KQXKJIOM U3 HUX MOILIHYIO HU3KOYAaCTOTHYIO KOMIIOHEHTY. [To MHeHuIO
y4€HbIX, MH(Pa3BYK MO3BOJSET KUBOTHBIM IMOJJEPKUBATH CBSI3b HA PACCTOSIHMM /10 8 KM, IOCKOJBKY
pacnpocTpaHeHHe UH(PPa3BYKOBBIX CUTHAJIOB MEHEE UYBCTBUTEIBHO K ITOMEXaM, BBI3BAHHBIM pelbehoM
MECTHOCTH.

Bonpocsl
1. B uém oTiinuue yabTpa3Byka U HH(pa3ByKa OT 3BYKOBBIX BOJIH, BOCIIPUHUMAEMBbIX YEJIIOBEKOM?
2. IMouemy I'.ITupc u . I'puddun HazBanu cnocod OpUEHTHPOBKH JETYYUX MbIIIeH sXxonokanuei? I' e
elé MCIOJIb3yeTCs NOJOOHBIN MPUHIUIT OOHapyX)eHUs 00beKkTa?
3. OOBsicHUTE CBOUMH CIIOBAMH, KaK Bbl TIOHUMAETE CIIOBOCOYETAHUE «YACTOTHBIE CIIEKTPBI».
4. Ilouemy uH}Pa3BYK B OTJIMYHE OT OOBIYHOI'O 3BYKa MO3BOJISIET TUTPaM OOLIAThCA HA CTOJb JAlEKUX
paccrostHusAX? Kakue n3BecTHbIE BaM CBOKMCTBA BOJIH MPOSIBISIOTCS B IAaHHOM Citydae?
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BOl'[pOC Ne2. 3KCHepHMeHTaJIBHOQ 3aJJaHUE 110 TEME «3aKO0HBI OCTOSIHHOTO TOKAY. I/I3MepI/ITL
BILC 1 BHYTPCHHCC COIIPOTUBJICHUEC UCTOYHHKA TOKA C UCIIOJIB30BAHUCM aMIICPMETpa, BOJIbTMETpA U
pe3ucTOopa NU3BCCTHOI'O COMMPOTHUBIICHUA.

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOPOCHI.
PeakTHBHOE 1BUKEHHeE B IpUpPO/E
Hekoropble XKMBOTHBIE MEPEABUTAIOTCA IO MPUHIMILY PEAKTUBHOTO JABMXKEHHUS, HaIpUMEp
KaJbMaphbl, OCbMUHOTH, KapakaTUllbl. MOPCKOI MOJUTIOCK I'peOeIIOK, pe3KO CKMMasi CTBOPKH PaKOBUHBI,
PBIBKAMHU MOXET ABUIaThCsl BIIEPE] 3@ CUET PEAKTUBHOM CUIIBI CTPYH BObI, BHIOPOLIEHHOM U3 PAKOBUHBI.
YroObl yBEIMUYMIACh CKOPOCTh JBM)KEHHUS, MHAu€ IOBOPS, YMCIIO PEAKTHBHBIX HMMITYJIbCOB B
€lMHUIly BpEMEHH, HeoOXOJMMa TOBBIIICHHAs M[POBOAMMOCTb HEPBOB, KOTOpPbIE BO30YKAAIOT
COKpaIlleHHE MBI, OOCITYXHBAIOIINX «PEaKTHUBHBIA JBUTATENb». Takas Ooyblias HpPOBOJUMOCTD
BO3MOXXHA MpU OOJIbILIOM JHaMeTpe HepBa. M3BeCTHO, UTO y KalbMapoB CaMble KPYIIHbIE B )KUBOTHOM
MUpe HepBHbIE BOJIOKHA. OHM pocTturarotr B guamerpe 1 MM — B 50 pa3 Oosbiie, yeM y OOJIBIIMHCTBA
MJIEKOMMUTAIOIINX, U MPOBOJAT BO30YXKIEHHE CO CKOPOCTHbIO 25 M/C. OTHM U OOBICHSETCS OOjbllas
CKOpPOCTh JBIJKEHHMS KaibMapoB (o 70 xm/4). BBICTPOXOAHOCTH M MaHEBPEHHOCTh KalbMapa
OOBSICHAETCSl TaKXKe NPEKPACHBIMU THIPOAMHAMHYECKUMH (OpMaMu Teja >KUBOTHOTO, 3a 4YTO €ro
IIPO3BAJIU «GKUBOU TOPIIEION».
Bormpocsl
1. MOXHO JT1 CUUTATh PEAKTUBHBIM TaKHe JBIXKEHHS Kak X0/1p0a Mo 3emMiie, MJIaBaHUe U MOJIeT NTUL? 2.
Bo3MoxHO 1M B KOCMOCe IPUMEHEHHE IPYTUX ABUTaTenei kpome peaktuBHoro? Ilouemy?
3. Kakoe aBuXxeHHE Ha3bIBAIOT PEAKTUBHBIM?
4. [loueMy TpyIHO MpPBITaTh C JIOJKHU Ha Oeper, a TaKkoil ke MPbLKOK € apoMa JIETKO OCYIECTBUTH?
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Bonpoc Ne2. Pacuérnas 3agaya no teme «3axkoH Oma pis nosnoi nenn». OJIC ncrouHuka Toka
pasHa 100 B. Ilpu 3ambikanuu Ha BHeluiHee corporusieHue 49 Om cuiia Toka B 1enu pasHa 2 A. Hailtu
CHJIy TOKa KOPOTKOI'O 3aMbIKaHUSI.

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

WHTepecHBI U Ba)XHBIN CIIy4al MPAKTUYECKOrO MCIOJIb30BAHMS 3aKOHA COXPAHEHMS MMITYJIbCa
— 9TO pEeaKTUBHOE JBWKEHHE. Tak Ha3bIBaIOT ABM)KEHUE TeEJla, BOZHUKAIOIEE IPU OTACIECHUH OT TeJla C
KAaKOM-TO CKOPOCTBIO HEKOTOPOU €ro 4acTH.

PeakTBHOE IBMKEHHME COBEPIIAIOT, HAPUMEp, pakeThl. Beskas pakera — 3TO cucrema ABYX
tes1. OHa cOCTOMT U3 000JIOUKH U cozieprKalerocs B Hel ToruBa. O60104ka uMeeT popmy TpyObl, OUH
KOHEIl KOTOPOH 3aKphIT, a IPYrOil OTKPBIT B CHAOXKEeH TpyOUYaToil HaCaAKOW C OTBEPCTHEM 0COO0H (POpPMBI
— PEAaKTUBHBIM COIUIOM. TOIUIMBO NP 3aIlyCKE PAKEThl CKUTaeTCs M IPEBPAILAETCS B ra3 BBICOKOTO
JIaBJICHUS M BBICOKOM TemmepaTyphl. biaronapst BBICOKOMY JaBJIEHUIO 3TOT Ta3 ¢ OOJBIION CKOPOCTHIO
BBIpbIBaeTCsl U3 corula pakeTsl. O0o0J0UYKa paKeTbl YCTPEMISIETCSl MPU 3TOM B IPOTHBOINOJIOKHYIO
CTOpPOHY.

[lepen crapTom pakeTbl ee OOUMIA MMITYIbC (0OOJOYKM M TOIUIMBA) B CUCTEME KOOpPJIUHAT,
CBA3aHHOM C 3eMJIel, paBeH HYNI0, BCS pakeTa IIOKOMTCS OTHOCHUTENbHO 3eMiu. B pesynbprare
B3aMMOJICHCTBHS ra3a M 00OJIOUKM BbIOpachIBaeMblil raz mpuoOpeTaeT HEKOTOpBIH HMIyJbC. bynaem
CUMTaTh, YTO BIMSIHHME CHJIBI TSDKECTH HPEHEOPE)KMMO Maylo, TOr/a OOOJOYKY M TOIUIMBO MOXKHO
paccMaTrpuBaTh Kak 3aMKHYTYIO CHCTEMY M UX OOLIMH MMITYJIbC JIOJDKEH M TOCJE 3allycka OCTaTbCs
paBHBIM HymO. [loaTOMy 000JI0UKa M3-32 B3aUMOJIEHCTBUS C Ta30M MPUOOPETAET UMIYJLC, PaBHBIN IO
aOCONIIOTHON BENMYMHE MMITYJIbCY ra3a, HO MPOTUBOMOJIOKHBIM €My MO HalpaBieHuio. BoT mouemy B
JBUKEHHE MPUXOIUT HE TOJBKO a3, HO U 000JI0YKa pakeThl. B Hell MOTYT ObITh MOMEIIEHbl Hay4YHbIE
npuOOpPHI AJIS UCCIIEIOBAHNMN, BCEBO3MOXKHBIE CpecTBa CBSA3U U T. A. C pakeToil MOkeT OBITh CBSI3aH U
KOCMHMYECKHH KOpabiib, B KOTOPOM HaXOJATCS KOCMOHABTHI.

Bormpocst

1. ITouemy n0/Ka HAYMHAET OTIUIBIBATH OT Oepera, KOrjia YeJIOBeK MphIraeT ¢ He€ Ha mpuyain?

2. IlposiBIieHNEM KaKOTO 3aKOHA SIBJISIETCS] pEaKTUBHOE JIBIKEHHE?

3. Kak Ha3bIBaeTcsa cUcTEMa TeJl, JJIsl KOTOPOU paBHOAEHCTBYIONIAs BHEIITHUX CUJI paBHA HYIIO?

4. Kak KOCMOHaBTY, HaXoAsIIEMycsl B OTKPBITOM KOCMOCE, BEpHYTbCS Ha KOCMHUYECKUH Kopalib Oe3
ITOCTOPOHHEN TOMOIIN?
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Bomnpoc Ne2. Pacuérnas 3aga4ya no teme «3akon Kysnona». C xakoil cuiioil OynyT IpUTATHBATHCS
JIpYT K JIpyry nosioxuTenbHbie 3apsansl BenuunHo 10 uKin u 18 uKi, ecnu paccrosinue mexay Humu
paBHO 4 MM?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
Pemennasi nepenava

3yOuaras mepemada yaoOHa TOJNBKO B TOM Cilyd4ae, KOTJa Bajbl, Ha KOTOPBIX HACAKEHBI
3yOuaTeie Konéca, HaxoasTcs Omu3ko npyr K apyry. Ilostomy 3yOuaras mepemada OOBIYHO SIBJISETCS
4acThl0 OAHOW Kakoh-HHOynb MammHbl. Eciu ke nBukeHHe Tpedyercs
nepenaTh, HampuMmep, OT MOTOpa K CTaHKy, pacrlojOKEHHOMY Ha
HEKOTOPOM PACCTOSIHMH, TO Iepenaya ABMXKCHUS OCYIIECTBISETCS MpPH
MTOMOIIM MTPUBOJHOTO PEMHS, OXBATHIBAIOIIECTO IIKUB Y MOTOpPA U IIKUBY
CTaHKa.

3aKoH nepeaavn ABUKEHUS MPU TTOMOIIU IKHUBOB TOT Ke, YTO U TUTSt
3y04aThIX KOJIEC: YeM MEHbIIe AUaMETp IIKUBA, TeM OOJIbIlIe CKOPOCTh ero
BpauleHusi. [lpumeHeHne peMEHHOM niepenayd HMeEeM, HalpuMep, B
HOKHOM mIBeHHOM MamuHe. KauaHue NMOJHOXKKHM W JbIILIA 3aCTaBisET
BpalllaThCs KOJEHUYAThIA (M3OTHYTHIN) Bal C MPUBOJHBIM KOJECOM, Ha
KOTOPOM YKpEIUIEH peMeHb. llocpencTBOM 3TOro peMHs BpalleHue

KoJIeCca nepez[aéTc;I MaxoOBOMY KOJICCY MaAIINHBI. MaxoBoe KoJeco

MalIMHbl MeHblIEe B 5-6 pa3, yeM MPHUBOJHOE KOJIECO, MIOATOMY 3a OJUH

000pOT TMOCIIEHETO, T. €. 32 OJTHO KaYaHHEe TIOJHOKKH, MAaXOBUK MAITMHBI CJIENaeT 5-6 060poTOB.
Bonpocsl

1. Kakum crioco6oM MpoucxouT npeoOpa3zoBaHue JEKTPUUECKON SHEPTUU B MEXAHUYECKYIO?

2. Kaxoii BUJ1 DHEPIUH NIEPENAETCS C IOMOIBIO PEMEHHON Niepegaun’?

3. OOBsicHUTE, TTOYEMY HEXeNaTeNbHO MOMaJaHue Ha MOBEPXHOCTh PEMHS WM IIKMBAa CMAa3bIBAIOIIUX

KUAKOCTEN?

4. Kakum 00pa3oM MOKHO YBEIMYHUTh HJIM YMEHBIIUTH CKOPOCTH BpAIIEHHUS C MOMOILIBIO PEMEHHOM

nepenayun’?
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Bonpoc Ne2. Pacuérnas 3ama4ya no teme «HanpsizkeHHOCTB 3j1eKTpUYecKkoro noJs».Kakas cuna
neiictByeT Ha 3apsan 15 HKi1, momeleHHbli B TOUKY, B KOTOPOH HaIPSy)KEHHOCTh AIEKTPUUYECKOTO M0JIs
paBHa 3 kB/m?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOMPOCHI.
«Ay, BbI MeHSl CJabIIIUTE?)

B 1938 r. amepukanckue uccienoparenu [.Ilupc u JI. I'pudduH, npumMeHUB crenuaibHYO
annaparypy, yCTaHOBHJIY, YTO BEIMKOJICIIHASL OPUEHTUPOBKA JIETYYUX MBILIEH B IPOCTPAHCTBE CBsI3aHa C
UX CIIOCOOHOCTBIO BOCHpUHUMATh 3X0. Okazanoch, YTO BO BpeMs IOJIETA MBI U3Iy4aeT KOPOTKUE
YIIBTPa3ByKOBBIC CHTHAIBI Ha dacToTe 0koio 8-10°T'1, a 3aTeM BOCHPHHMMAET 3XO-CHTHAIBI, KOTOPBIC
IPUXOJAT K HEH OT OMKaWIIMX NPensTCTBUN U OT IpoJIeTaroIuX BOIM3H HaceKoMbIX. I'puddun HazBan
CIIOCO0 OPUEHTHUPOBKH JIETYYHX MBIIIECH 110 YIbTPa3ByKOBOMY 93Xy IXO0JOKALMEIA.

YpTpa3ByKOBBIE CUTHAJIBI, IIOCBIJIAEMBIE JIETYYEH MBIIIBIO B IIOJIETE, UMEIOT XapaKTep OYEHb
KOPOTKHX HMMITYJIbCOB — CBOCOOPA3HBIX IIEMYKOB. JUIMTENBHOCTh KaX/I0ro Takoro memdka (1-5)-1073c,
€XKECEKYHIHO MBIIIb IIPOU3BOAUT OKOJIO JECATH TAKUX LIEITYKOB.

AMepuKkaHCKue y4YE€Hble OOHAPYXHIM, YTO TUIPBl UCHONB3YIOT i KOMMYHHKAIMM JPYr C
JApYyroM He TOJIKO PEB, phlYaHME U MYpJbIKaHUE, HO Takxke M MH(pa3Byk. OHM NpOaHATU3UPOBAIH
YaCTOTHBIE CIIEKTPBl pPhIUaHMsl MPEACTaBUTENEH TPEX MOABHUJIOB TUTPA — YCCYPUHCKOr0, OEHIaJIbCKOTO U
CYMaTpaHCKOI'0 — U OOHAPYKWJIN B KQXKJIOM U3 HUX MOIIHYIO HU3KOYAaCTOTHYIO KOMIIOHEHTY. [To MHeHuto
y4€HbIX, MH(Pa3BYK MO3BOJSET KUBOTHBIM IMOJJEPKUBATH CBSI3b HA PACCTOSIHMM /10 8 KM, IOCKOJBKY
pacnpocTpaHeHHe UH(PPa3BYKOBBIX CUTHAJIOB MEHEE UYBCTBUTEIBHO K ITOMEXaM, BBI3BAHHBIM pelbehoM
MECTHOCTH.

Bonpocsl
1. B uém oTinuue yiabTpa3Byka U HH(pa3ByKa OT 3BYKOBBIX BOJIH, BOCIIPUHUMAEMbIX YEJIIOBEKOM?
2. IMouemy I'.ITupc u . I'puddun HazBanu cnocod OpUEHTHPOBKH JETYYUX MbIIIeH sXxonokanuei? I' e
elé MCIOJIb3yeTCs NOJOOHBIN MPUHIUIT OOHapyX)eHUs 00beKkTa?
3. OOBsicHUTE CBOMMH CJIOBaMH, KaK Bbl IOHUMAETE CIOBOCOYETAHUE «UACTOTHBIE CIIEKTPBD.
4. Ilouemy uH}Pa3BYK B OTJIMYHE OT OOBIYHOI'O 3BYKa MO3BOJISIET TUTPaM OOLIAThCA HA CTOJb JAlEKUX
paccrostHusAX? Kakue n3BecTHbIE BaM CBOKMCTBA BOJIH MPOSIBISIOTCS B IAaHHOM Citydae?
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Bonpoc Ne2. PacuérHas 3agada no reme «3akoH Oma 1151 noJiHoM nenmw». K MICTOYHUKY TOKa C
O/1C, paBHoit 6 B, u BHyTpenHuM cornpotusierreM 0,5 OM NOJIKIIIOUEH PE3UCTOP C COMTPOTUBICHUEM 2,5
Owm. Haiitu cuny Toka B Liemnu.

Bomnpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOIPOCHI.

IpuHnun geiicTBus My3bIpbKOBOM KaMepbl

B Hawane nsTunecaTteix roaos mpouuioro cronerus Jowanen Ineiszep mpuayman mnpubop,
PETUCTPUPYIOIIMN 3JI€MEHTapHble YacTULbl. OH IONY4MJI Ha3BaHMUE Iy3BIPBKOBOM Kamepbl. OCHOBHas
9acTh MOJIEIH KaMepbl — CTEKJISIHHAs Koj0a ¢ 3(pupoM 00beMOM HECKOJIBKO KYOMYECKHX CAHTUMETPOB.
Kunkocte HarpeBaeTcsi M HaxoauTcsa mona AaBieHueM okojo 20 atMm. CrenuanbHOE YCTPOWCTBO
MI03BOJISIET OBICTPO cOpachIBaTh JaBiieHUE. Eciau Bo BpeMs «0KuAaHUs» IpojieTala 3apsHKeHHas YacTHLIA,
TO BIOJbB CIlIeAa MOSBISUTMCH My3bIpbku napa. ChotorpadupoBaB ciies, MOXXKHO OBUIO CHOBA TOBBICUTH
JaBlieHHE, My3bIPbKH NCYE3aIH — U PUOOp CHOBA B paborTe.

[ToueMy Mmy3bIpbKH MOSBISIMCH UIMEHHO HA ITyTH YaCTULBI?

Bo3pmem Be mpoOHpKH, OJHY M3 HHUX THIATEIBHO BBIMOEM, MIPOCIEINM, YTOObI HAa CTEHKaX He
ObUIO LIapaliH WM MOCTOPOHHMX YAacTHUL, M HANOJIHUM €€ JUCTUUIMPOBaHHOM BoJod. Bo BTOpyro
NpOoOUPKY HAJIBEM TaKOe K€ KOJIMYECTBO BOJONPOBOJHON BOIBI U elle OpocuM Kycouek Mena. byaem
M0JIOrpeBaTh MPOOUPKHU B OJIMHAKOBBIX YCIOBHSX.

B npoOupke ¢ BOAONpOBOAHON BOAON KHMIIEHWE HAYHETCS paHbllle, U Mpolecc 3TOT Oynaer
MIPOXOJUTh JOCTaTOUYHO CIOKOWHO U HEMPEPHIBHO, My3bIPHKU Mapa 00pa3yroTCs B OCHOBHOM Ha KyCOYKe
Mena. B mpobupke ¢ JUCTWIIMPOBAHHOW BOJAOHM Mpollecc KUIEHHs HAdyHETcs Mo3xke (mpu Oosblien
Temreparype) U OyaeT MpOUCXOUTh HEpaBHOMEpHO. B maboparopuu ynaercs O4UCTHTh COCYA M BOIY
TaKk XOpOIIO, YTO KUIIEHHE HE HacTymaeT BILIOTH 1o Temneparypel 140°C. Ecim B Takyro Bony,
Ha3BaHHYIO MIEperpeToi, OpOCUTh KPYNUHKY, IPOU30MIEeT B3pbIB — TaK ObICTPO 00Pa3yIOTCs IMy3bIPbKU C
napoMm. J[iIst Toro uToOBl MpOLECC KHUIIEHUS MPOUCXOJIMJI PAaBHOMEPHO, B COCYJ MOMEIIAIOT TaK
Ha3bIBACMBIC «KUIICIKN» — OOJOMKH CTEKIISTHHBIX U (PapPopoBbIX TPyOOK, KYCOUKH Mpamopa.

OnucaHHOe CBOMCTBO >KMJIKOCTH CBSI3aHO C CHJIAMHM TOBEPXHOCTHOT'O HATSKEHUS, KOTOpbIE
CTpeMSTCS pa3faBUTh 00pa3oBaBIIMiics My3bIpekK. JlONOTHUTENbHOE AaBlIEHHE TEM OO0JIbIle, YeM MEHbIIIE
paauyc my3blppka. Tak 4YTO Hpolecc KUIEHHUs MOJAABISETCS B caMOM 3apojbliiie. MIMeHHO moTtomy
OJIHOPOJIHYIO )KMJIKOCTb YIAETCsI IEPErPEBATD.

Bonpocsl
1. C kakoii ueibto MPOBOAMICS HKCIIEPUMEHT, OITUCAHHBINA B TEKCTE?
2. Tlouemy B mpoOupke C BOJONPOBOAHON BOJOW IMy3BIPHKH OOPa3yIOTCSI B OCHOBHOM Ha KYCOYKe
Mena? YTo SBIIsSIeTCS «KUTIENKOMW» AJIs Ipoliecca KUIEeHUs BOJbI B OOBIYHOM yaitHuKe?
3. OOBscHUTE, KaK BBl IOHUMAETE CMBICI MTOHATHUS «IIEPErpeTast KUIKOCTHY.
4. Tloyemy BaKHEHITUM YyCJIOBHEM pabOThI KaMmephl [eiizepa siBIsieTCs: OJHOPOAHOCTD KUIKOCTH U
YUCTOTA aMITyJIbI?
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Bonpoc Ne2. PacuérHast 3aga4a 1o remMe «J1eKTPOMarHuTHbIe BOJHBD. (et oT CoiHLa 10
3emui I0XOJIUT B CPEeIHEM MPUMEPHO 3a 8§ MUHYT 18 cekyHi. PaccunTtaTth cpeiHee paccTosiHuEe OT 3eMJIu
no Connua.

Bomnpoc Ne3. Ilpouuntaiite TekcT. OTBETHTE Ha BOMPOCHI.

Bo3nnkHoBeHuMe PU3NKHA

Jlroboe mpupoaHOE SIBICHHE B OKPY)KAIOIIEM HAaC MUPE UMEET MHOMXECTBO XapaKTEPUCTHK U
npu3HakoB. Hampumep, mMope acconuupyercs ¢ BOAOH M IMEHOH, psiObi0 M HaOerarouMMH BOJTHAMH,
IIYMOM TPWJIMBOB U OTJIMBOB, BOJOPOCIISIMHU U PHIOAMHU.

JIr0603HATETLHOCTH, CTPEMIJICHHUE YBHIETHh OOIEe B Pa3pO3HEHHBIX MPOSBICHUSX U MPH3HAKAX
IPUPOJIHBIX SIBJICHUM, NOHSTH IPUYMHBI, NOPOXKIAIOUIME HX, a TaKXKe XKeJaHue MPeAcKazaTh HuX
BO3HUKHOBEHHE HEU3MEHHO CTUMYJIUPOBAIM HayYHOE MIO3HAHUE.

®u3rka Kak OSKCHEpUMEHTalbHas HayKa BO3HHUKJIAa W3 AaCTPOHOMHH, (PUKCHpOBaBLIEH
3aKOHOMEPHOCTh U MOBTOPSAEMOCTh B JIBW)KCHHUHM 3Be3] U IaHeT. CaMa mpupoja NpyUHUMAaNa y4acTUe B
aCTPOHOMMYECKHX OHKCIIEPUMEHTaX, MOJA0OHO OECKOHEYHOH pysneTke BbIOpachiBas IMOBTOPSIOIIUECS
coObITHs. CMEHa BpeMeH rojla, CMEHa JHS M HOYHM, IUKIMYHOCTh MEepEeMELIeHMs 3Be3] M IUIaHET MO0
HeOEeCHOMY KYIOJy, 4eTKas MEepPUOJAWYHOCTh COJIHEUHBIX M JIYHHBIX 3aTMEHUH CBHJETENBCTBOBAIU 00
OTIpe/IeNIEHHBIX 3aKOHOMEPHOCTSX MPUPOJHBIX SIBICHUH.

AcTpOHOMBI (PUKCUPOBAIHN U KIacCU(DUIIMPOBAIIN JTaHHBIE CBOMX HAOJIOEHUN U, UYTO OCOOCHHO
BaXHO, NpPOBOAMIM u3MepeHus. Ha pesynapTatax 3THX HM3MEpPEHMH CTPOMWJIMCH KOJMYECTBEHHBIE
O0O0BSICHEHHUS] OCHOBHBIX 3aKOHOMEPHOCTEMN JABM)KEHUS HEOECHBIX TEI.

Hauano ¢wusuke nonoxxkun uTanbsHCKUN ydeHbll 'anmmuneo [Mamuneli, moctaBUBLIMI TNepBbIe
¢du3nyeckre KCIepUMEHTHl U TPEIJIOKUBIINN TeopeTHueckoe o0bsicHeHne ABrkeHus Tei. [lo anunes
U3yueHHe JIBI)KEHUS! OCHOBBIBAJIOCH HAa YMCTO (PUIOCO(PCKHUX BBIBOAAX U OBUIO OMUCATEIbHBIM.

®dusnka — Hayka o Haubosee oOMUX U (PyHIAMEHTAIbHBIX 3aKOHOMEPHOCTSX, OMPEEIISIONINX
CTPYKTYPY U 3BOJIIOLIMIO MAaTEPHAILHOTO MHpA.

®usuka, Kak 1 Jr00ast Ipyrasi Hayka, OCHOBBIBA€TCS Ha KOJIMYECTBEHHBIX HAOIIOICHUSX.

N3yuas magenuwe Ten pasHoil macchl, ['anumelt He mpocTo HAOMIOAANT 3a WX JIBWKEHUEM, HO U
U3MepsT BBICOTY, C KOTOPOW MajaroT Tesa, U ONpeAessi BpeMs uX najeHus. B pe3ynpraTe M3MepeHuit
[Nanuneem ObLIM MOJTyYEHBI KOJTMYECTBEHHBIE COOTHOLICHUS MEX/Y BEIUYMHAMU. TOJIBKO C UX MOMOIIIBIO
[Nanunero yaanock 00ObSICHUTh 3aKOHOMEPHOCTD TaICHHsI TeJ Ha 3eMITIO.

Bomnpocsl
1. KakoBa pojib aCTpOHOMUH B BOSHUKHOBEHUU (PU3UKHU KaK SKCIIEPUMEHTAILHONU HAYKHU?
2. TO SABJSIETCS MPEAMETOM U3yueHUs pU3nku?
3. [Touemy umenno ['anuneo ["anuiest cunTaroT nepBbIM GpU3UKOM?
4. Kakum Obu10 M3ydeHue apmxeHus ao [anmnes?
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Bomnpoc Ne2. PacuérHas 3axa4a no teMe «Cuiia Toka». 3a Kakoe BpeMs uepes3 MONepeyHoe CeueHHe
npoBoAHMKa npoiaér 3apsa 100 Kin npu cuie Toka 2 A?

Bonpoc Ne3. Ilpouutaiite TekcT. OTBETHTE Ha BOTPOCHI.
MeToabl M3MEPEeHUS PACCTOSAHHU I

JnuHa xapakTepusyeT IpOTSHKEHHOCTh UM PACCTOSIHUE B MPOCTPAHCTRBE.

JliHa SBISIETCS OJJHOW U3 OCHOBHBIX — 0230BBIX — BEJIMYMH B (PU3UKE.

Metp — eauHuLA JJIMHBI, paBHAsl PACCTOSHUIO, KOTOPOE MPOXOAUT CBET B BaKyyMme 3a BpeMs
paBHoe 1/299 792 458 cexkyHabl.

Junana3on u3MeHEeHHs pa3MepoB O0OBEKTOB, KOTOPbIE MPUXOAUTCA U3MEPATH B MPUPOJIE, OUEHB
Benuk. OT paguyca NpoTOHA 105 JI0 AMaMeTpa BUAMMOMN 4acCTH BCEJIICHHOM 10%°m.

He mo6oe paccrosiHre MOXHO HETOCPEICTBEHHO M3MEpPUTh JHHEHKOH. Paccrostaue no JlyHsi
WJIU 3BE3]] U3MEPSIOT METOJOM TPUAHTYJSALMH. 3Has 0a3y — pacCTOSIHUE MEXKIY JIBYMs TEJIECKOIaMH,
pacroJIOKEHHBIMU Ha 3emiie Ha OOJIBIIIOM PACCTOSHUM APYT OT Jpyra, U YIribl, TOJ KOTOPBIMHU 3TU
TEJECKOIbl HampaslieHbl Ha JIyHy, MOXXHO HaWTH paccTOsHUA OT TeneckonoB 1o Jlynel. Ilpum
OTIpeIeTICHUN PACCTOSHUS 10 3BE3IbI B KauecTBE 0a3bl MOXKHO HCIOIB30BaTh AUAMETP OPOUTHI 3eMIIH,
Bpaujatouiercs Bokpyr CoJHia.

B Hactosiiee Bpemsi paccTosiHME 0 OMIDKaWIIMX K 3emiie IJIaHeT H3MEpSeTCs METOJ0M
nazepHoy jokanuu. JIyd na3zepa, HOCIaHHBIN B CTOPOHY IIJIAHETHI, OTPaXKaeTcsl OT HEE M, BO3BpAIIasiCh HA
3emito, mpuHUMaeTcs (ortosnemeHToM. M3MepuB NpPOMEXYTOK BpEMEHHU, 4epe3 KOTOPBId BEpHETCs
OTPaXEHHBIH JIy4, U 3Hasi CKOPOCTh CBETA, MOKHO BBIYUCIUTH PACCTOSIHUE JI0 TUIAHETHI.

Jnst u3MepeHus: MaJibIX PacCTOSIHUN C MOMOIIBI0 OOBIYHOTO MHUKPOCKOINA MOXKHO pa3/IeluTh
METp Ha MUJUTMOH YacTed U MOJTYyYUTh MUKPOMETpP, WK MUKpPOH. OHAKO MPOJOIDKATh TaKUM 00pa3zom
JIEJICHNEe HEBO3MOXHO, TaK KaK MPEAMETHI, pa3Mephbl KOTOPHIX MeHbIe 0,5 MHUKpPOHA, HENb3sl YBUICThH B
OOBIYHBI MUKPOCKOTI.

WNoHHBII MUKPOCKOI MO3BOJISIET MPOBOJIUTh U3MEPEHUS JUAMETpa aTOMOB M MOJIEKYJ MOpsiKa
10" METpa.

Paccrosinne mexay aromMmamu — 1,5:10™° MeTpa. BHyTpuaroMHoe MpOCTPaHCTBO MPAKTUYECKU
MyCTOE, C KPOIICYHBIM SIIPOM B IEHTpe aroma. HalOmroneHne paccessHusl 9acTUIl BBICOKOW dHEPTHH MPHU
MIPOXOXKJICHUH CKBO3b CJION BEIIECTBA MO3BOJIAET 30HAMPOBATH BEIIECTBO BIUIOTH J0 Pa3MEPOB aTOMHBIX
sep (10'15 M).

Bomnpocset
1. Kakue ¢usndeckue BeTUINHBI HA3bIBAIOT 0a30BBIMU HIIM OCHOBHBIMH?
2. Kakoe cBOMCTBO MPOCTPAHCTBA XapaKTEPU3YET AJIMHA?
3. Yto sBiI€TCS ATATIOHOM MeTpa’?
4. HazoBHUTE OCHOBHBIE METO/IbI H3MEPEHUS PACCTOSIHUI Pa3IMYHBIX TPOCTPAHCTBEHHBIX MACIITA00B.
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