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1. ITacnmopt ¢oHA2 OLIEHOYHBIX CPEACTB

1.1. O6aacTs npuMeHeHHs

®DoH/T OLIEHOYHBIX CPEJICTB JIJISl TPOBEACHUS TEKYIIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluU
oOyuaromuxcs (ganee — @OHJ OIEHOYHBIX CPEICTB) MpeaHA3HAUYEH AJI1 IPOBEPKU Pe3yiIbTaTOB

OCBOCHHUSI y4eOHOW JAMCIUTLIMHBI
00pa3oBaTeNbHOIl  MPOTrpaMMBbl

CPEIHEero

C0O0.01.11 ®usuka
po(dhecCHOHATLHOTO

OCHOBHOU  mpodeccroHaIbHOM
oOpazoBanus (mamee —

oOpa3oBaTenbHass nporpamma) no crneuuanbHoctd 43.02.16 Typusm U TrocTENpUUMCTBO,
HalpaBJIEHHOCTb | OCTUHHYHBIE YCITYTH.
dopma NpOMEKYTOUHON aTTECTALUHU I10 CEMECTPAM.

Cemectp dDopma aTTeCTAIIHN
BTOPOM JuddepenmpoBanHplii 3a4eT
OcBoeHue COJICpKAHHS 00111e00pa30BaTeIbHOM y4eOHOM T CIUATUTHHBI

C00.01.11du3uka obecrneynBaeT TOCTHKEHUE 00YIAIOIIUMICS CIEIYIONINX PE3YJIbTaTOB!

Kox v HanmenoBanue

H.Ha}mpyeMble PE3YJbTATHI OCBOCHUS NUCIHHIIJIHHBI

Pa3JIMIHBIM KOHTCKCTaM

U COLIMAJIbHOM HAIMpPAaBIEHHOCTH,
CIIOCOOHOCTh MHULUUPOBATh,
MJIAHUPOBAaTh U CAMOCTOSATEIBLHO
BBITIOJTHSATH TaKymo
NeSATEIbHOCTD;

- MHTEpEC K pa3jIuydHbIM chepam
npodeccnoHanbHOM
NesTeTbHOCTH,

Osnanenue
y4eOHBIMU
JEUCTBUSAMMU:
a) 0a3oBbIC
JIEUCTBUA:

- CaMOCTOSITEIIbHO
(dhopMynupoBaTh u
aKTyallu3UpOBATh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHABJIMBATh CYIIECTBEHHBIN
MPU3HAK WA OCHOBAHMS IS
CpaBHEHHUS, Kilaccuukamuu u
0000IIeHMS;

YHUBCPCAJIbHBIMU
IIO3HAaBaTCIbHBIMU

JJOTHYECKHEC

- OTIpEeIeINIATh 1enu
NesTEeIbHOCTH, 3a/1aBaTh
mapamMeTppl U KPUTEPUH HX

JIOCTHKCHMS,

(popMupyembIx Oo0uue JAucuunimHapHbie

KOMIIeTCHIIHI
OK 01. Bseibupats | B yactu TpyaoBOoro BOCMTaHus: | - chopMHUpOBaThH
CHOCOOBI PCUICHUS | - TOTOBHOCTD K TPYly, OCO3HAHUE | MPEACTABICHUS O POJIM U MECTE
3a/1a4 LIEHHOCTH MacTepcTBa, | GU3UKK U acTPOHOMHUHU B
npodeccuoHanbHOM TPYAOTIO0HE; COBPEMEHHOI HayYHOU KapTUHE
ACATCIIBHOCTHU - TOTOBHOCTH K aKTUBHOMU mHpa, O CI/ICT€M006pa3yIOHI€I71
IIPUMEHUTEIBHO K | IeATENLHOCTH TEXHOJOMMYECKON | polnu  (QU3MKKM B pa3BUTUH

€CTECTBEHHBIX HAyK, TEXHUKU U
COBPEMEHHBIX TEXHOJOIHH, O
BKJIAJIE POCCHUICKHX 51
3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH; TOHUMaHHE
buznueckoi CYIIIHOCTH
HaOJIFOJaeMBIX SIBJICHUI
MUKPOMHpA, MakpoMupa H
MeramMupa; IOHHUMaHUE pPOJIU
aCTPOHOMHUU B NPAKTUYECKOH
NEeSITeTPHOCTH ~ YelloBeKa U
JanpHeimem Hay4HO-
TEXHUYECKOM DPAa3BUTHH, POJIA
¢u3ukn B (POPMHPOBAHUU
Kpyro3opa u (pyHKIHOHAJIbHOMN
IpaMOTHOCTH  4elloBeKa  JJis
peeHHsI MPaKTHYECKUX 3a/1a4;
- chopMupoBaTh  yMEHHUS
pemiaTb pacyeTHble 3aJaud C
SBHO 3aJIaHHOW  (hU3UYECKOMN
MO/IEJIBIO, UCTONb3Ys
buznveckue 3aKOHBI "
NPUHIUIBI; HA OCHOBE aHaIN3a
yCIIOBUSL ~ 3aJaud  BBIOMpATh
(bU3NUECKyI0 MOJIENb, BBIJCIATh
buznuecKkue  BEIMYUHBI U
(hopMyIIbI, HEOOXOIUMBIE NIJIS €€




- BBIBIIATh 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCHTh KOPPEKTHUBHI B
JIEATEIIbHOCTD, OILICHUBATh
COOTBETCTBHE pe3yIbTaTOB
LIEJIsIM, OILICHUBATh pPUCKH
IOCJICCTBUI ACATCIIEHOCTH;

- pa3BUBaTh KpeaTHBHOE
MBIIIJICHHE npu pelieHun
YKU3HEHHBIX TIPOOIIEM

0) 0a30BBIC HCCIICAOBATCILCKUE
IEUCTBUS:

- BJAJCTh HaBBIKAMHU Yy4eOHO-

HCCIIEA0BATENbCKOM u
MPOEKTHOMN JIESITETIbHOCTH,
HaBbIKAMH paspeuieHus
pooem;

BBISIBJIATD MPUYUHHO-
CJIC/ICTBCHHBIE CBSI3U u
aKTyaJIU3UupOBaATh 3amauvy,
BBIJIBUTATh TUIIOTE3Y ee
peuieHus,

HaxOJWUTh  apryMEHThl  JUIA
JI0Ka3aTesIbCTBa CBOUX
YTBEPKJICHH, 3a7aBaTh
rnapameTpbl u KpUTEpUHU
peuieHus;

- aHaJU3HMPOBATH IOJYYCHHBIC B
Xone peuieHus 3a1aun
pe3ybTaThl, KPUTHUYECKHU

OICHUBAThL HUX JOCTOBCPHOCTD,
IIPOTHO3UPOBATHL H3MCHCHUC B
HOBBIX YCJIOBUAX;

- YMCTH MNECPCHOCUTHL 3HAHUA B

M03HABATEIBHYIO u
MPaKTUYECKYIO obnactu
YKU3HEICSITCIIBHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS
u3 pa3HBIX MPEIMETHBIX
oOJacreii;

- BBIABUTaTh HOBBIC HJIEH,
npeiaraTh OpHUTHHAIIbHBIC
MOJIXOIbI M PEIICHHS,;

- CITOCOOHOCTH ux
HCIIOJIb30BaHHUS B

MO3HAaBATEJIbHOH M COIHAJILHOU
MPaKTHKE.

pelIeHus, IPOBOJAUThH PACUETHI U

OIICHUBATH peaNbHOCTD
MOJIy4EHHOTO 3HAYCHUS
(U3HYECKON BEIIMYUHBL, PEIIaTh
KauyeCTBEHHbIE 3a/lauu,
BBICTpaunBast JIOTUYECKHU
HEMIPOTHUBOPEUYUBYIO  IICMIOYKY
pacCyX IeHU ¢ Oomopoi Ha
H3y4YEHHbIE 3aKOHBI,

3aKOHOMEPHOCTH U (pu3ndecKue
SIBIICHHSL,
- BJIQZIETh OCHOBOIIOJIArarouMHu

GU3NYECKUMU  MOHATUSIMH U
BCJIIMYHMHaAMMU,
XapaKTepU3yIOLUMU
¢duznueckue IIPOLIECCHI

(CBSI3aHHBIMH C MEXaHUYECKUM
JIBIDKEHHUEM, B3aHMOJICHCTBHEM
Tell, MEXaHUYECKHUMU
KOJICOAHHSIMM U BOJIHAMH;
aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM DJIEKTPUUYECKUM U
MarHuTHBIM MOJISIMU,
AIEKTPUYECKUM TOKOM,
AIEKTPOMATrHUTHBIMU
KOJICOAHHSIMH U
ONTUYECKUMHU SIBIICHUSIMU;
KBaHTOBBIMU SIBJICHUSIMU,
CTPOCHHEM aToOMa U aTOMHOI'O
saapa, PaIMOAKTUBHOCTHIO);
BJIaJICHUE OCHOBOMOJIaratoIuMU
ACTPOHOMHUYECKUMHU
MOHATUSIMHA,  TO3BOJISIONIUMU
XapaKkTepU30BaTh MPOLECCHI,
MPOUCXOAAIIME Ha 3BE3/1aX, B
3BE3/IHBIX crucTemax, B
MEKTaJaKTHIECKOU cpene;
JIBIDKEHUE  HEOECHBIX  Tell,
SBOJIIOLIMIO 3B€3]1 U BCeeleHHoi;
- BJIAJIETh 3aKOHOMEPHOCTSIMHU,
3aKOHAMU U TEOpUsIMH (3aKOH
BCeMHUpHOro Tiarorenusd, I, Il n
III 3akonsl HpioTOHa, 3aKOH
COXpaHEHUs MEXaHHYECKON
SHEPIrUM, 3aKOH COXpPAHEHUS
MMITYJIbCa, MIPUHITATI
CYNEpIIO3UIUU CWUJI, TPUHLHUII
PaBHONIPABHOCTH
MHEPIUATbHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETUYECKYIO
TEOPUIO CTPOECHUS BELIECTBA,
ra30BbI€ 3aKOHBI, IEPBbIN 3aKOH

BOJIHAMUY;




TEPMOJIUHAMUKY; 3aKOH
COXpPaHEHHUSI  DIEKTPUUYECKOTO
3apsiga, 3akoH Kyrnona, 3akoH
OmMma st yyacTka Ienu, 3aKOH
OmMma s IIOJIHOU
JJEKTPUYECKOM UENH, 3aKOH
Hxoyma - JleHua, 3akoH
AIIEKTPOMArHUTHOW HMHIYKIINH,
3aKOH COXpPAaHEHUSI SHEPTHUH,
3aKOH MPSIMOJIUHEHHOTO
pacnpocTpaHEHHUs CBETa, 3aKOH
OTpaKEHUS CBeTa, 3aKOH
MpPEJIOMJICHUsI  CBETA;  3aKOH
COXpaHEHMsI JHEpPrHH, 3aKOH
COXpaHEHUsI HMITYJIbCa, 3aKOH
COXpaHEHMSI  DJIEKTPUUYECKOTO
3apsAna, 3aKOH  COXpaHEHHUS
MacCOBOTO 4YHCJIa, MOCTYJIAThI
bopa, 3akoH paaMOaKTHUBHOIO
pacmana); YBEPEHHOE
UCIIOJIb30BAaHWE  3aKOHOB U
3aKOHOMEPHOCTEH Mpu aHalu3e
(bU3IIECKUX SIBJICHU u
MIPOLIECCOB.

OK 02. Hcnonb3oBaTh
COBpEMEHHBIE CpEJCTBa
MOMCKa, aHaimM3a U
WHTEPIpETAINN
nH(popmanuuy, nu
nH(pOpMalOHHbIE
TEXHOJIOTUU JUISt
BBITTOJTHEHUS 3aj1aq
npogecCuoHAITBHON
NeSITeIbHOCTH

B oOnactu 1ieHHOCTHM Hay4HOTO
MO3HAHUSA:

- c(OPMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
pa3BUTHS
0011eCTBEHHOMN
OCHOBAHHOTO

YPOBHIO
HayKu u
MIPAKTUKH,
Ha Juasnore
KYJIbTYD, CIIOCOOCTBYIOIIETO
OCO3HAaHHIO CBOETO MecTa B
MOJTUKYJIBTYPHOM MHDE;
- COBEPILICHCTBOBAHUE SA3BIKOBOM
U YUTATEIBCKOW KYJIBTYpPhl Kak
CpeJcTBa B3aUMOJICUCTBHUA
MEXIy JIOAbMHU M TO3HAHUS
MHDa;
- OCO3HAaHME LIEHHOCTH HAay4HOH
NeSITeNIbHOCTH, TOTOBHOCTH
OCYHIECTBJISATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO
JEeSATEIbHOCTh UHANBUIYAIBHO U
B IPYIIIIE;
- OBnaneHue yHHUBEPCAIbHBIMU
yu4eOHBIMH  T103HABaTEIHHBIMU
NEUCTBUSIMU:
B) pabota ¢ nuHdOpMaIHeii:

-yMeThb  YUUTHIBATh
IIPUMEHEHHUS
(bUBUIECKUX
MaTepuaabHas TOYKa,
WHEepLUanbHas cucremMa
0TCUYEeTa, UJCAIbHBIN a3,
MOJEIN CTPOEHUS ra3os,
JKUJAKOCTEH U TBEPABIX TeI,
TOYEYHBIN JIEKTPUIECKUI
3apAn, sAepHas MOJEIb aToMa,
HYKJIOHHAasT MOJENIb AaTOMHOI'O
A1pa MpU peleHn: (pU3nIecKux
3a1ad.

TpaHUIIBL
M3YYEHHBIX
MOJIEJIEN




- BJIAJIETh HABBIKAMM IOJTYYEHUS
uHpOpMAllUM W3 HCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSITEJIBHO
OCYILECTBIATh IIOUCK, aHaJu3,
CUCTEMaTHU3ALUIO u
WHTEepOpeTanuo  uHpopMauu
pa3NMYHBIX BHUJIOB U GopMm
IIPE/ICTaBICHMS;

- CO3/1aBaTh TEKCTHI B PA3INYHBIX
(dbopMarax ¢ yueToM Ha3HAYCHUS

uHpOopMaIU U 1eJIeBOM
ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPE/ICTABICHNS U BU3YyalH3aLliH1;
- OLEHHUBATh JIOCTOBEPHOCTH,

JICTUTUMHOCTD I/IH(i)OpMaI_[I/II/I, €C

COOTBETCTBHE  IPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- UCIOJb30BaTh  CpE/ACTBA
WH(POPMAIIMOHHBIX "
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUI B peleHun
KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpPraHU3alMOHHBIX  3aJad ¢
coOroieHNEM TpeboBaHuUM
SPrOHOMUKH, TEeXHUKH
0e301IacHOCTH, TUTHEHEI,
pecypcocOepexeHns, NpaBOBBIX
W OTHYECKMX HOPM, HOPM
UH(pOPMAIIMOHHOMN
0e30IacCHOCTH;

- BJIQJIETh HaBBIKAMU
pacrio3HaBaHMsT M 3alIUTHI

nHpopmanuu, nHGOPMALMOHHON
0€30M1aCHOCTH JIMYHOCTH.

OK 03. IInanupoBats u
pealln30BhIBATh
coOCTBEHHOE
npoecCuoHAIbHOE U
JUYHOCTHOE pa3BUTHE,
MIPETPUHUMATETBCKYIO
JeSATEIIbHOCTD B
npodeccnoHanbHOMI
chepe, HCMOIB30BATH
3HaHUS 10 (UHAHCOBOU
rPaMOTHOCTH B
pa3IMYHBIX JKU3HEHHBIX
CUTYyaIUIX

B obnactu JyXOBHO-
HPABCTBEHHOT'O BOCITUTAHMS:

- c(hOopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HaHMSI,
3TUYECKOTO TTOBE/ICHHUS,

- CIIOCOOHOCTD OLIEHHUBATh
CUTYAIUIO u MPUHUMATH
OCO3HAHHBIE pelIeHus,
OpPUEHTHPYSIChH MOpaJbHO-
HPaBCTBCHHEBIC HOPMEI u
[EHHOCTH;

= OCO3HAaHHUC JIMYHOI'O BKJ/JIaJa B
MOCTPOEHUE YCTOMYMBOIO
Oymymero;

- OTBETCTBEHHOE OTHOIIECHHE K
CBOMM poauTensM u  (wimn)

Ha

- BJIAJIETh OCHOBHBIMH
METOJIaMU HAYYHOTO TO3HAHWS,
UCIIONIb3YEMBIMH B (DU3HKE:
MIPOBOANTH MpsiMbIe u
KOCBEHHBIE U3MEpCHHUS
(bU3MYECKUX BEIUYUH, BBIOUpAs
ONTHUMAaJIbLHBIN croco0
U3MEpEHUS u UCTIONB3YS
W3BECTHBIE METONLI  OIEHKHU
MOrPEIIHOCTEN HU3MEPEHHUI,
MIPOBOJIUTH HCCIIEI0BAHUE
3aBHCUMOCTEN ¢buznecKux
BEIMYMH C HCHOJIb30BAaHHEM
MPSIMBIX U3MEPEHUN, OOBSICHSITH
MOJTyYCHHBIC pe3yIbTaTHI,
UCTIONB3YS (pH3UYECKre TEOpUH,




IPYTUM YJIeHaM CEMBbH,
CO3JAHHI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MIPUHATHS
IEHHOCTEH CeMEHHON >XU3HU B

COOTBETCTBUH C  TPaJUIHAMH
HaponoB Poccuu;
OBnazneHue  yHUBEpCAJIbHBIMU

PEryIATUBHBIMU IEUCTBUSIMU:

a) CaMOOpraHu3alUs:

- CAMOCTOSITEJILHO OCYILECTBIIATh
M03HABATENbHYIO JI€ATEIbHOCTb,
BBISIBIISATh MTPOOJIEMBI, CTABUTh U
¢dbopMynupoBatb  COOCTBEHHBIE
3agjaun B 00pa3oBaTeNbHOMN
NESTENIbHOCTH M >KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEJIbHO COCTaBJIATh
IJIaH  peHieHuss MmpoOJemMbl ¢
YU4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U
MPEIOYTEHHI;

- JaBaThb  OIICHKY
CUTYaLHsM;
CIOCcOOCTBOBATh (POPMHUPOBAHUIO
U MIPOSIBJICHUIO HIUPOKOU
SPYIUIMN B pasHbIX OOJIACTIX
3HAHWUW, MOCTOSHHO TIOBBIIIATH
CBOM o0Opa3zoBaTeNnbHBIH U
KYJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

HOBBIM

UCIOJIb30BATh IPUEMBI
peduexcun Ui OLIEHKH
CUTyalluu, BbIOOpa  BEpHOTO
peleHns;

-YMETb OLCHUBATbL PUCKU H
CBOEBPEMEHHO IIPUHUMATH

pelIeHus 1o UX CHIKEHUIO;
B) SMOIMOHAJIBHBIM HHTCIICKT,

MpeIoIararomnin
c(OPMHPOBAHHOCTB:!
BHYTPEHHEHN MOTHBALUH,
BKJIIOYAIOLIEH  CTpEMJIEHUE K

AOCTHXKCHUIO MECIN U YCICXY,
OIITUMM3M, HWHHUIIMATUBHOCTD,
YMCHUEC I[el\/’ICTBOBaTI), nucxoasa u3
CBOUX BO3M0)KHOCTCI71;

- SMIIaTHH, BKJIIOYAIOIICH
CIOCOOHOCTD IMOHUMATh
9MOLIMOHAIBLHOE COCTOSIHHE
JIPYTUX, VYYATBIBaTH €ro TpH

OCYIICCTBJICHUH KOMMYHHKAIIUH,

3aKOHBI W TIOHSTHS, W JIEJaTh
BBIBOJIBI; COOJIOJATh TpaBUiIa
0e30macHoro Tpyna npu
MPOBEJICHUU UCCICIOBAHUN B

pamMKax y4eOHOTO
OKCHEpUMEHTa U y4eOHO-
HCCIIEN0BATEIbCKON

JeSITeTTbHOCTH c

MCTOJIB30BaHUEM HU(POBBIX
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CIIOCOOHOCTh K COUYYBCTBHIO H

COIEPEKMBAHUIO;
COLIMAJIBHBIX HaBBIKOB,
BKJIFOYATOIINX CIIOCOOHOCTD
BBICTpaMBaTh  OTHONICHHS  C

JIPYTUMH JTFOJIbMHU, 3a00THTHCA,
MPOSIBIIATH UHTEPEC U pa3peliaTh
KOH(JIMKTHI.

OK 04. DddexTuBHO
B3aMMOJICHCTBOBaTh U
paboTaTh B KOJUICKTHBE
Y KOMaH/Ie

- TOTOBHOCTb M CIOCOOHOCTH K
00pa30BaHUIO U CaMOPa3BUTHUIO,

CaMOCTOATCIIBHOCTHU u
CaMOOIpPCACIICHUIO; -OBJIAICHUC
HaBBIKaMH y‘I66HO-

HCCIIEA0BATENIBCKOM, MPOEKTHON
U COLIMATIbHOW JEATEIIBHOCTH;

OBnazneHue  yHUBEpCAJIbHBIMU
KOMMYHUKaTHBHBIMU
JNEUCTBUSAMMU:

0) coBMeCTHas 1€ATENIbHOCTb!

- TIOHMMaTh U UCHOJIb30BaTh
IIPEUMYIIECTBA KOMAaHIHOU U
WHJIMBUIYAIbHOU PabOTHI;

- NPUHUAMATH LIEJIM COBMECTHOU
NESATEIbHOCTH, OpPraHU30BBIBATH
U KOOPJAUHUPOBAThH JAEHCTBUS MO
€€ JOCTHKEHHUIO: COCTaBJIATh
IJIaH JCUCTBUM, PpACIPENEIsTh

ponM ¢ y4eTOM  MHEHUU
Y4aCTHUKOB o0CyXIaTh
pe3yJIbTaThI COBMECTHOMN
paboTHI;

- KOOPJIMHUPOBATH U BBIMIOIHATH
paboTy B YCIOBHSX PEaJbHOTO,

BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYLIECTBISITh TO3UTUBHOE
CTpaTeTHYECKOE TIOBEJICHHUE B
pa3NUYHbIX CUTYyaLUsX,
TIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITh
WHUIIHATUBHBIM

OBnazeHue  yHUBEpPCAJIbHBIMU

pel"y.]'IﬂTI/IBHBIMI/I HGﬁCTBHSIMI/II
r) TpUHITHE ce0s U JPYrux
JIIONIEN:

- IpHHAMATb  MOTHBBl U
apryMeHThbl JIpYrux JIOAEH INpu
aHalms3e pE3yJIbTaTOB
JeSATEIbHOCTH;

- PU3HABATH CBOE ITPABO M IMPABO
JPYTHX JIIOJICH HA OITNOKH;

- OBJIQIETh YMEHUSAMH paboTaTh
B IpyHme ¢ BbHIIOJHEHUEM
pas3IMYHbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh PpabOTy TpYIIIIbI,

paniruoHaJIbHO pacupeacisiTb
ACATCIIBHOCTD B HCCTAHAAPTHBIX
CUTyalusix, aICKBATHO

OOCHMUBATh BKJIaJA KaXJ0ro us
YYaCTHUKOB TPYIIIbI B PEIICHUE
paccMaTpuBaeMoid IPOOIIEMEI.
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pa3BUBaTh CIOCOOHOCTh
MOHUMAThb MHUpP C TO3UIUHU
JPYroro 4ejoBeKa.
OK 07. CopetictBoBath | B o0macTi  9KOJIOTHYECKOTO | - chopMHpOBaTE  YMEHHS
COXPaHEHUIO BOCIIUTAHUSL: MIPUMEHSATD [TOJTYYEHHbIE 3HAHUS
OKPY’KaroLIen Cpeibl, - cOopMHPOBAHHOCTE | Ul OOBSACHEHMS  YCIIOBUi
pecypcocOepeKeHHUIO, IKOJIOTHUYECKOMN KYJbTYpBI, | IPOTEKaHUS (bU3UIecKuX
HOPUMEHATh 3HaHUA 00 | OHMMAHWE BIMSHUS COLIMAIBHO- | ABJICHUH B mOpUpoje M AJd
M3MEHEHUH KJIMMAarta, SKOHOMHUYECKHUX TMPOLECCOB Ha | MPUHATHS MPAKTUYECKHUX
IIPUHIUIIBL COCTOSIHUE MIPUPOTHOMN U | pelleHud B  IIOBCEIHEBHOMN
OCpEIKITUBOTO COIMAJIbHOW Cpelbl, OCO3HAHUE | KU3HU JUIst obecneueHUs
poun3BOACTBA, J100aIbHOTO XapaxkTepa 0€301MacHOCTH TPH OOPAIIICHHUH C
3¢ pexTUBHO 9KOJIOTHYECKUX MPOOIIeM; ObBITOBBIMU ~ TpUOOpaMH |
JIECTBOBATH B - IIAHUPOBAHKE ¥ | TEXHUYECKUMHU  YCTPOMCTBAMH,
Ype3BbIYANHBIX OCyLIECTBIECHHE JelcTBHiI B | COXpaHEHUs 310pOBBS u
CUTyalusAax OKpY’Karollled cpefe Ha OCHOBE co0IoIeHH HOPpM
3HaHWA ~UeJded  yCTOMYMBOro | 9KOJIOTHYECKOrO TIOBEACHUS B
pa3BUTUS YEITOBEUYECTBA, OKpY>XKaroleu cpeac,
AKTUBHOE HEIPUATHE NICUCTBUI, | TOHUMaHUE HEOOXOUMOCTH
NPUHOCSIINX Bpe oxpyxcaromeﬁ MMPUMCHCHUA Z[OCTI/DKGHI/IfI
cpese; GU3MKM W TEXHOJOTHH JuIs
- YMEHME  MPOTrHO3MpoBarh | PALUOHAILHOIO
HeOIaronpusTHHIC HpHUPOAOHOIb30BaHUS.
9KOJIOTUYECKUE MOCJIE/ICTBHS
NPEANPUHUMAEMBIX  JEHCTBUH,
MpeA0TBPAIATh UX;
- pacumpeHue OIbITa
NESATETLHOCTH  AKOJIOTHYECKOM
HalpaBJI€HHOCTH HA  OCHOBE
3HaHUU 10 PU3HUKE.
JIMYHOCTHBIE Pe3yJIbTATHI peajn3aliu NPOrpaMMbl BOCIMTAHUS
JINYHOCTHBIE Pe3yJIbTAThI Kon
peaju3anuy NporpamMMbl BOCHIMTAHUSA JUYHOCTHBIX
(Oeckpunmoput) pe3yIbTaToB
peajau3zanuu
NMPOrpamMMbl
BOCITUTAHMS
[IposiBnsiroIniA U IEMOHCTPUPYIOIINN YBAKEHHE K JIFOISAM TPy, OCO3HAOIINN JIP 4
[IEHHOCTh COOCTBeHHOTro Tpyna. Crpemsmmiics K (OPMUPOBAHUIO B CETEBOM
cpene JIMYHOCTHO U MPOECCHOHATBHOTO KOHCTPYKTHBHOTO «IIU(PpOBOTO
caenay.
Oco3Hammil U ACITEIbHO BBIPAKAOIINNA TPUOPUTETHYIO LIEHHOCTh KaxKIO0H JIP 7
YeJIOBEUECKOM KU3HH, YBAKAIOIIUMA TOCTOMHCTBO JINYHOCTH KaXJO0T0 YEJIOBEKA,
COOCTBEHHYIO U UY)KYI0 YHUKAIHHOCTH, CBOOO Ty MUPOBO33PEHYECKOTO BHIOOPA,
CaMOOTIpE/ICIICHUSI.
[TposiBnsitomuii  OepexIMBOE W UYYTKOE OTHOIICHHE K  PEIUTHO3HOU
MPUHAJIKHOCTH KaXXJIOr0 YEJIOBEKa, MNPEAyNpelUTeIbHbId B OTHOLICHUU
BBIPKEHMSI IPAB M 3aKOHHBIX HHTEPECOB APYTHX JIOJEH
3aboTsAmumiics O 3alUTe OKpYKalolield cpenbl, COOCTBEHHOW M UyXOH JIP 10

0€30MacHOCTH, B TOM YHCJIE IU(PPOBOH;
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‘ AKTHBHO IMPUMCHATH OJIYUYCHHBIC 3HAHW Ha ITPAKTUKCE.

| Jap22

1.2. IlanaHupyeMmble pe3y/bTaThbl 0CBOECHHSI KOMIIeTeHHI
B pesynabrare ocBoeHMs Iporpammbl 00I1€00pa3oBaTENbHON Y4eOHOM AMCHUILIMHBI
C0OO0.01.11 ®usuka y4uTHIBAIOTCS TUIAHUPYEMBIE PE3YJIbTaThl OCBOSHHS OOIIMX KOMIIETECHIIMN

(OK).
Kona xommereHuuu YMmeHus, 3HAHUS
dopmMmupyembie
KOMIETEHIIUU
OK 01 YMeHusi: pacrnio3HaBaTh 3a7ady W/Wiau | SHAHUA: AKTyaJIbHBIN
Bribupats ciocoOsl npobaemMy B MpoecCHOHATLHOM W/WIH | TPO(heCCHOHATBHBIN u
peleHus 3a1a4 COLIMAJIbHOM KOHTEKCTE; aHAIM3UPOBATh | COLMANBHBIM ~ KOHTEKCT, B
npodeccnoHaTbHOM 3aJ1a4y W/WId po0JIeMy U BBIACIATh €€ | KOTOPOM MIPUXOIUTCS
NesITeIbHOCTH, COCTaBHBIE YaCTH; ONpPENENATh 3Talbl | paboTaTh M KUTb, OCHOBHBIE
MIPUMEHUTEIBHO K pemieHust ~ 3aJa4yd;  BBIABIATH M | HICTOYHUKH WHQPOpMAIMU |
pa3IUYHbIM 3pGEeKTUBHO HCKAaTh  HHGOPMALMIO, | PECYPCHI IS pelleHHs 3aJa4 U
KOHTEKCTaM HEOOXOIUMYI0 [UIsl pElIeHUs 3aJaud | mpodiem B
W/ TTPOOJIEMBI, poQeCCHOHATBHOM u/unm
COCTaBUTh ILJIaH JAECUCTBHUSA; ONPEIEIUTH | COUUAIBHOM KOHTEKCTE;
HEOOXOAUMBIE  PEeCypchl;  BIAJETh | aITOPUTMBbI BBINOJIHEHUS
aKTyalbHBIMH METOAaMH pPabOTHIl B | paboT B MpodeCCHOHATHLHON U
npodeccuoHaIbHON u CMEXHBIX | CMEXKHBIX O0JIACTSIX; METOJIbI
chepax; peamu3oBaTh COCTaBJIECHHBIN | pabOTHI B MpodecCHOHATHHOM
IUIAaH;  OLIGHWBAaTh  pe3yJbTaT U | H CMEXKHBIX chepax;
MIOCJIEACTBUS CBOMX JEUCTBUN | CTPYKTYPY IJ1aHa T
(caMOCTOATENbHO WJIM C TIOMOIIBIO | PEUICHUs  3a/a4;  HOpPsI0K
HACTaBHHKA) OLICHKH PEe3yJbTaTOB PEUICHUS
3a1a4y npodeccuoHaTbHON
JeSITENIbHOCTH
OK 02 YMenusi: onpenensaTh 3aadd Uil | SHAHHUA: HOMEHKJIaTypa
OcyiecTBiATh MOUCK, | IOUCKa  HMH(OpMalMM;  ONPENeNaTh | MHPOPMAIIMOHHBIX
aHaJIN3 U HE00XO0IMMbIe VCTOYHUKHU | ICTOUYHUKOB, NIPUMEHSAEMBIX B
HMHTEPIIPETALIIO uH(popMalMy; IJIaHUPOBAaTh MpoIecc | MPOpeCcCHOHATbHON
uHpopManuy, IIOMCKA; CTPYKTYPUPOBATH MOIYYaEMYIO | I€ATEIbHOCTH; IIPUEMBI
HE0OXO0IMMOM ISt nH(pOpMaLIMIO;  BBIACNATH  HamboJee | CTPYKTYpHUpOBaHUS
BBITIOJTHEHUS 3a/1a4 3HaYMMOe B IepeyHe uHpopManuy; | ”HPOpPMaLUK; dopmar
npodeccroHanbHOM OLICHMBATh MPAKTHUYECKYI0 3HAUYMMOCTbH | ohopmiieHus pe3yJIbTaTOB
JESTEIbHOCTH pe3yiabTaTOB  TOUCKA;  O(GOPMIIATH | MOMCKa UHpOpMaLuH,
pe3yNIbTaThl MOKCKa, MPUMEHSTh | COBPEMEHHBIE  CpEICTBA U
CpeacTBa MH(POPMAIMOHHBIX | YCTPOICTBa HH(OpMATH3ALINH;
TEXHOJIOTHil TUIs pelleHus | MOPSiI0K HUX NPUMEHEHUs U
npodeCCHOHATBHBIX 3ajay; | mMporpaMMHOe oOOecrieueHue B
UCII0JIb30BaTh COBpEMEHHOE | MpodeCcCHOHATbHON
IIPOrpaMMHOE obecrieyeHue; | AeITeIbHOCTH B TOM YHCIE C
HCIIOJIb30BaTh Ppa3/InyHble LHU(PPOBBIE | HCIIOIB30BAHUEM  ITU(PPOBBIX
CpeacTBa JUIS pelIeHus | CPpeACTB

po)eCCHOHANIBHBIX 3a]1a4
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OK 03 YMeHusi: oOnpenensaTh akTyaJbHOCTh | SHAHMS: coiep)KaHue
[InanupoBats 1 HOPMAaTUBHO-IIPABOBOM JOKYMEHTAlUU | aKTyaJIbHON HOPMaTHUBHO-
peann30BbIBATH B INpo(ecCHOHANBHON AEATeNbHOCTH; | IPaBOBOU JOKYMEHTaIUH;
coOCTBEHHOE IPUMEHSTh COBPEMEHHYIO Hay4HYIO | COBpEMEHHasi  HaydHas U
po¢ecCHOHATIBHOE U npoeCCHOHATIBHYI0 ~ TEPMMHOJIOTHUIO; | PO eCcCHOHATIbHAS
JUYHOCTHOE PA3BUTHUE. | ONPEIENATH U BHICTPAUBATh TPAEKTOPUU | TEPMUHOJIOTHSI;  BO3MOJYKHBIE
npoeCCHOHATBHOTO  PAa3BUTHA W | TPAEKTOPUHU
camMo00pa30BaHus; BBISBIIATH | IPO(ECCUOHATBHOTO
JIOCTOMHCTBA u HEJIOCTAaTKU | Pa3BUTHUS U caMOOOpa30BaHus,
KOMMEpUYECKOH Hjaeu; Mpe3eHTOBATh | OCHOBBI
UJIeU OTKPBITUS COOCTBEHHOIO Jela B | MPEANPUHHUMATEIbCKON
npodeccuoHaIbHON JeSATEIbHOCTH; | JeSATEIbHOCTH; OCHOBBI
0popMIISITH Ou3Hec-TIaH; | QUHAHCOBOH  IPaMOTHOCTH;
paccuMThIBaTh pa3Mepbl BBIILUIAT 110 | MpaBHJa pa3pabOTKU Ou3Hec-
IIPOLEHTHBIM CTaBKaM KpEIUTOBAHMUS; | IJIAHOB,; HOPSIOK
OIpeNeNsTh MHBECTUILIMOHHYIO | BHICTPAUBAHUSA IPE3EHTALUU;
IIPUBJIEKATEILHOCTD KOMMEPUYECKUX | KPEAUTHbIE 0aHKOBCKHE
uaed B paMKax MNpo(hecCHOHAIBHOW | MPOAYKTHI
JIeSITEIbHOCTH; IPE3EHTOBaTh OU3HEcC-
UJIEI0; OIpeneNsTh UCTOYHUKHU
(uHaHCUPOBaHUS
OK 04 YMeHusi:  OpraHu3oBbIBaTb  paboOTy | 3HAHMA:  IICUXOJOTUYECKHE
OS¢ dexTuBHO KOJUJIEKTUBA U KOMAaH/Ibl; | OCHOBBI JeSITeIbHOCTH
B3aMMOJICHICTBOBaTh U | B3aUMOJCIHCTBOBaTh C  KOJUIETaMH, | KOJUIEKTHBA,
paboTaTh B KOJUIEKTUBE | PYKOBOACTBOM, KJIHMEHTaMU B XOJE | IICUXOJIOTHYECKHe
U KOMaHze npodeccuoHaIbHOMN e TeTbHOCTH 0COOEHHOCTH JIMYHOCTH;
OCHOBBI MIPOEKTHOMN
JESTEIIBHOCTH
OK 07 Ymenus: co0ro1aTh HOpMBI | 3HAHHUA: IIpaBUJIa
CopelicTBOBaTh SKOJIOTHYECKOM 0€30IaCHOCTH; | SKOJIOTHYECKON 0e30IMacHOCTH
COXPAHEHHUIO ONPENEIATh HaIpaBJICHUs | IpU BEICHUU
OKpY>Karolleu cpebl, pecypcocOepexeHus B pamMKax | mpodeccuoHaIbHOM
pecypcocOepexeHnto, | NpodeCCHOHATBHON JAEATENBHOCTU IO | AESATEIbHOCTH; OCHOBHBIE
MPUMEHSTH 3HAHUS CHEIUAIbHOCTH; OCYLIECTBIISITh paboOTy | pecypchl, 3aJleHCTBOBaHHBIE B
00 U3MEHEHUH c co0uTI0/IeHHEM IPUHIUIOB | IPO(eCcCCHOHATBHON
KJIMMAaTa, MPUHIHUIIBI OepeXIIMBOTO MPOU3BOCTBA; NeSITeNIbHOCTH; nyTH
OepexITMBOTO OpPraHu30BBIBaTh  MPOGECCHOHATBHYIO | 00eceyeHns
MIPOU3BO/ICTBA, JeSTeIbHOCTh C Y4eTOM 3HaHWil 00 | pecypcocOepekeHus;
3pPEKTUBHO W3MEHEHNU KJIMMAaTUYECKUX YCJIOBHUM | IPUHIUIIBI OepexIIMBOrO
JeicTBOBATh B peruona MIPOU3BO/JICTBA; OCHOBHBIE
Ype3BhIYATHBIX HarpaBJIeHUS WU3MEHEHUS
CUTYaLUAX KJIMMaTU4YECKUX YCIIOBUI
peruona
1.3. Iloka3aTe/n OLIEHKHU Pe3yJIbTATOB 00y4eHHs
Conepixanue Pe3ynbTaThl 00yueHHs] HanmeHoBaHue
0011e00pa3oBaTeIbLHOI (OK, JIP) Buz OUCHOMHOTO
e S—— KOHTPOJISt cpezncrBa/dopma
KOHTPOJIsI

2 cemecTp
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Pa3gen 1. Mexanuka

Tema 1.2 3aKOHBI MEXaHHKH OK1,2,3,4,7, Texymmii [IpoBepka

HrroTona JIP4,7,10, 22 J1a00PaTOPHBIX padoOT

Tema 1.3 3aKoHBI COXpaHCHHS B OK1,2,3,4,7, Texymuit [IpoBepka

MEXaHUKe JIP4,7,10,22 J1a00paTOPHEIX paboT
Pasnen 2. Moaekyasipaas ¢pusuka. Tepmoannamuka

Tema 2.3 CpolicTBa mapos. OK1,2,3,4,7, Texymuit [IpoBepka

CgoiictBa xunakocreii. CBoiicTBa JIP4,7,10, 22 J1abopaTOpPHEIX paboT

TBCPABIX TCJI

Pasgen 3. Kosie0anus v BOJHBI

Tema 3.1. Mexanudeckue OK 1,2,3,4,7, Texymmit [IpoBepka
KoJieOaHus1. YIPyTrue BOJHbI JIP 4,7,10,22 J1a00paTOPHBIX
pabot
Pa3pnen 4. Onruka
Tewma 4.1. Ilpupona cBera. OK 1,2,3,4,7, Texymuit [TpoBepxka
BoaHOBEIE cBOMCTBA CBETa JIP 4,7,10,22 J1a00paTOPHBIX
pabot

Pa3pnen 5. DBosronusa Beesrennoii

Tema 5.2. DBoJtronus 3B€3/1. OK1,2,3,4,7, Texymuit Pemrenue 3amau

['unoTesa npoucx oK aeHUs JIP 4,7,10, 22

CoJIHEYHOM CHCTEMEI.

Tewmsr 1.1-5.2 OK 1,2,3,4,7, [Tpomexyto | duddepenupoBan
JIP4,7,10,22 YHBIA HBIN 3a4eT

2. 3aiaHus 1J151 KOHTPOJIS U OLEHKH Pe3yJIbTATOB

2.1. 3aganus IS TEKyLIEro KOHTPOJISL YCIIeBaeMOCTH
PA3JAEJI 1. MEXAHUKA

CHJIbI.

[lenb - moKa3aTh, 4TO IBUYKEHUE TeJIa- PABHOYCKOPEHHOE;

Tema 1.2. 3akousl mexanukun HooTona
IIpakTuyeckoe 3aganne Ne 1. HccienoBanue IBUKEHUS TeJla MO JAelicTBHEM MOCTOSIHHOM

2) BBIYMCIUTD YCKOPEHUE JABHKCHMSL.
OOopynoBaHme: MTaTUB, HAMIPABIIAIONIAs peiiKa, KapeTKa, CEKYHIOMED € ABYMS JaTUUKaMH.

Cxema YCTaAHOBKH:

mg

Ha Teno I[Cf[CTByIOT 3 cunsl. Ecim reoMeTpruieCKasd Cymma CUll OoJIbIIIE HYJIA, TCJIIO ABUXCTCS C

YCKOpEHHEM.

CornacHo BTOpoMy 3akoHYy HproToHa

XO/[ 3AHATHA:

mg + N + Fmp. =ma

1. YCTaHOBUTH HANPABISAIONLYIO PeiiKy Mpu MoMoIy mratuBa nox yriaom 30° ( h=22 cm).
2. K cexyHnomepy noaxIOYUTh AaTYUKH. OIMH TaTYUK YCTAHOBUTH HA PACCTOSTHUU 6 CM OT
Hauana peiiku. Bropoii- garyuk OyneT ycTaHaBIUBATbCS Ha paccTOsSHUM 25cM, 30cM,

35¢cwMm.
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3. Kaperky ycranaBimBaeM Ha HampaBIISIOLIYIO PEUKY TaK, YTOOBI MArHUT pacHojiaraics Ha
paccTosiHuM MeHee | M OT IepBOro JaT4MKa.

4. OTnycTUTb KapeTKy U ONPEAEIUTh BpPeMs JBHKEHUS KapeTKU MeXay JaTuukamu. OnelT
HOBTOPUTH 3 paza. Pe3ynbrarel n3MepeHuil 3anucaTh B TaOIULLY.

Tabimia
No S, M t.c tep., C a, M/c? Acp., M/c? el da | v/c?
cepuu a
1 0,25 t1=
to=
t3=
2 0,30 t1=
to=
t3=
3 0,35 t1=
to=
t3=
OO0paboTka pe3yJIbTaToB:
_at’
1. Ipu aBwkeHUU ¢ ycKkopeHueM, (eciu vo=0) 2

JIOIKHO BBINOIHATHCS COOTHOIIICHHE
[IpoBepbTe BBIMOTHEHUE ATOTO paBeHCTBA. CenaiTe BBIBO/I.
2. Ilo pe3ynbTaTam ONBITOB BEIYUCIUTE YCKOPEHHE:

25
a —=—
72

PesynbTarsl 3aHecuTe B TabnUILy.
3. Beiuncnute MaKCUMaJIbHYIO0 OTHOCUTENIBHYIO MOTPELIHOCTb:
Aa AS Ar
E=— =" 4+2—

a 5 t

Ma .
4.Bpruucnure abCONMIOTHYIO MOTPEIIHOCTb: .
5. Cnemnaiite BBIBOIL.

IIpakTuyeckoe 3axanue Ne 2. CoxpaHeHHe MEXaHMYECKOM YJHEPIrUH NPH ABHKEHUH TeJia
1O/ 1efiCTBHEM CHJI THKECTH H YIIPYTOCTH».

HCJ'II) - CPaBHUTH JIBC BECIUMUYNHBI—YMCHBIICHNC HOTGHHI/I&J’IBHO?I OHEPTHUU MMPUKPEIITICHHOTO K
MPYXUHC TCJIa IPpU €ro MaJICHUU U YBCIIMYCHUC HOTGHHH&HBHOﬁ OHCPTUU paCTHHyTOﬁ MMPY>XUHBI.

[TpuGopsl U Marepuanbl: 1) TUHAMOMETp, JKECTKOCTh HPYKMHBI KoToporo paBHa 40 H/m; 2)
JUHelKa u3MepuTenpHas; 3) rpy3 u3 Habopa o mMexaHuke; macca rpysa passa (0,100 +0,002)
KT; 4) pukcarop; 5) mwratus ¢ MyQpTON U JANKOH.

OCHOBHEBIE CBEICHUS.

Ecnu Teno cnoco6HO coBepInTh paboTy, TO TOBOPST, YTO OHO 0013 aeT SHEpTrUeH.
MexaHunueckasi 3HEprusi Tela — MO CKANAPHAA GelUYUHA, PABHAS MAKCUMAIbHOU pabome,
Komopas modicem Oblmb COBEPUIEHA 8 OAHHBIX YCLOBUSAX.

O6o3navaercs E Enununa saeprun B CU [11x = 1H*Mm]

Kunernueckasi sHEpTrHst — 3TO SHEPTHs TeJa, 00YCIIOBIEHHAs! €r0 JIBHKCHHUEM.
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Dusuueckas GerUyuna, paesHasd noioeuHe I’lpOMS’@Q()EHU}Z Mmaccvl mejia Ha Kea()pam eco
CKopocmu, Ha3vledemcs KUHETHYSCKOU BHCPFHCP'I TeJa.

Kunernueckas OHEPIUsd — 3TO SHEPIHUA ABUXXCHUS. Kunernueckas OHEpPIrusa TEiia Maccou m,

—
JBIDKYILETOCSI CO CKOPOCTBIO VW paBHa paboTe, KOTOPYI [OJDKHA COBEpIIUTH CHIIA,
MPUIOKEHHAS K MOKOSIIIEMYCsI TeTy, YTOObI COOOIIUTE €MY 3TY CKOPOCTb:

v’
A= — = B,

Hapsiny ¢ kuHetnyeckoil sHeprueil uiu sHepruei ABMXKEHUS B (U3HUKE BAKHYIO POJIb UTPAECT
MOHATHE MOTCHIIUAILHOW YHEPTUH WJIM SHEPTUH B3aMMOICHCTBHS TEII.

[loTeHuuanbHas SHEPTUS — OJHepeus mend, 00VCI08NeHHAS B3AUMHBIM PACNONONCEHUEM
63aUMOOeUCMBYIOWUX MedHcOY co00U me Ul Yacmeli 00H020 meJd.

[ToreHuuanpHas SHEPTHS TeJa B MOJIE CHIIbI TSHKECTH (MOTeHIMAbHAS SHEPT S Tea, MOAHITOrO
HaJ 3eMJIEN ).

Ep =mgh

Ona paBHa paboTe, KOTOPYIO COBEPIIACT CHJIA TSDKECTH MPU OINMYCKAHWM Tejla Ha HYJIEBOH
YPOBEHb.

PacTsnyTast (Mim cxxatas) mpyKHMHa CocoOHA MPUBECTH B JBIDKEHUE MPUKPEIUIEHHOE K HEl
TEJO, TO €CTh COOOIIUTh STOMY Tely KHHETHUECKYIO 3Hepruto. CienoBaTellbHO, TaKas NMpy>KuHA
oOnanaer 3amacoMm sHepruu. lloTeHuumanbHON 3Heprueil NpyxuHbl (WK JTHOOOro yHpyro
ne(OpPMUPOBAHHOTO Tella) Ha3bIBAIOT BETUYHHY

kx?
E =5
, T1ie K — )KeCTKOCTb MPY’KUHBI, X - A0COIIOTHOE yAJTUHEHHE Tea.

[ToTenuuanpHas SHEPTHUS YIPYTo 1eOPMUPOBAHHOTO TEJIA pasHa pabome CUlbl YRpy20Ccmu npu
nepexooe u3 0GHH020 COCMOAHUS 8 COCIOSAHUE C HYNe80U Oedopmayuell.

[ToreHuuanpHass SHEpPrus HpU yOpyroil nedhopmamuu — 3TO DHEPrUs B3aMMOICHCTBHS
OTJENFHBIX YacTel TeJa MeXly co00i CHIIaMH YIIPYTOCTH.

Ecnu Tena, coctaBngmomue 3aMKHYTYI0 MEXaHHMYECKYIO CHCTEMY, B3aUMOJEHCTBYIOT MEXIY
COOOH TOJNBKO CHJIAMH TATOTEHHS W YIOPYTOCTH, TO paboTa STHX CHJ paBHA HM3MEHEHHIO
MOTEHIIMATBHON YHEPTHH TN, B3ITOMY C IPOTUBOIOJIOKHBIM 3HAKOM:

A =—(Ep2 - Epl).

[To TeopeMe 0 KMHETHUECKOW PHEPTUU 3Ta paboTa paBHA U3MEHEHUIO KUHETHYECKOH YHEpruu
Te:

A =Ek2 - Ek1

CnenoBarenpio Ek2 — Ek1 =—(Ep2 — Epl) wm Ekl + Epl = EK2 + Ep2.

CymMMa KHHETUYECKOW U MOTSHIIMATBLHOM SHEPTUHU TEJN, COCTABIAIOMINX 3aMKHYTYIO CHCTEMY U
B3aWMOJICHCTBYIOIINX MEXAy CO0OM CHIIaMH TSITOTEHUS W CHWJIAMH YIPYTOCTH, OCTaeTCs
HEU3MEHHOM.

OTO yTBEp)KIEHHE BBIPAKACT 3AKOH COXPAHEHUs 3Hepeuu B MEXaHHUYeCKHX mporeccax. OH
SBIISIETCA CJIEACTBUEM 3aKOHOB HbroTOHA.

Cymmy E = EK + Ep Ha3bIBarOT MOJIHOM MEXaHUUECKOM YHEPTHEH.

[TonHast MexaHu4ecKasi SHEPTUsl 3aMKHYTOM CUCTEMBI TeJl, B3aUMOJICHCTBYIOIINX MEX1y co00ii
TOJIbKO KOHCEPBAaTHUBHBIMU CHUJIAMH, TpPU JIOOBIX JBMKEHHUSX OSTHUX TeJl HE HW3MEHSETCH.
[TpoucxoasT TUIIh B3aUMHbBIE TPEBPAIleHUs TOTCHIIUATHHON YHEPTUH TNl B UX KHHETUYECKYIO
SHEPTUI0, U HA000POT, WK NEPEXO0]I FHEPTUH OT OJAHOTO TeJla K JPYromy.

E = Exk + Ep = const
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3aKOH COXpaHEHUs MEXaHMYECKOW HHEPIUU BBINOJHIETCS TOJNBKO TOrja, KOrja Tena B
3aMKHYTOH CHCTEME B3aMMOJICHCTBYIOT MEXAY COOOH KOHCEPBAaTHBHBIMU CHJIAMH, TO €CTb
CHJIaMHU, 11 KOTOPBIX MOXXHO BBECTH MOHSATHE MOTEHIIUATLHON SHEPTUH.

B peanbHBIX yCIOBUSAX MPAKTUYECKU BCET/a HA IBIKYIIMECS TeJla HApSAAY C CUIIaMH TSATOTCHHS,
CHJIaMH YIIPYTOCTH U JAPYTUMH KOHCEPBATHBHBIMH CHJIAMU JICHCTBYIOT CHUJIBI TPEHHS WM CHIIBI
CONPOTHUBIICHUS CPEIbI.

Cuna TpeHus He SBJISIETCS KOHCEPBATUBHOM. PaboTa CHIIBI TPEHUS 3aBUCHT OT JJIUHBI ITYTH.

Ecnu mexny Tenamu, COCTaBISAIONIMMHU 3aMKHYTYIO CHCTEMY, ACHCTBYIOT CHJIBI TPEHHUS, TO
MEXaHUYeCKasi SHEprusi He coxpaHseTcs. YacTh MEXaHMYECKOW SHEPrHH IMPEBpalaeTcss BO
BHYTPEHHIOIO SHEPTHUIO TeJ (HarpeBaHue).

Onucanue yCTaHOBKH.

Jns paGoThl MCIIONB3YeTCs yCTaHOBKA, MOKa3aHHAs Ha pucyHke. OHa mpeacTaBisieT coOoif

YKPEIUICHHBIN Ha ITaTUBE TMHAMOMETP ¢ prukcatopom 1.

B R o R B3t T o o p# |

[IpyxuHa AMHAMOMETpa 3aKaHYMBAETCS MPOBOJIOYHBIM CTEPKHEM € KproukoM. Pukcatop (B
YBEIMUYEHHOM MacIITabe OH MoKa3aH OTAENbHO — MOMeueH MUQPOH 2) — 3TO Jerkas MiIacTUHKa
u3 npooku (pasmepamu 5 X 7 X 1,5 MM), mpope3aHHasi HOXOM JI0 ee LieHTpa. Ee HacaxuBaioT Ha
MPOBOJIOUHBIA CTEPKEHb TMHaMoMeTpa. PUKcATOp AOJKEH IMepeMenaThCsl BAOJIb CTEPXKHS C
HEOOJIBIIIUM TPEHHEM, HO TPEHHE BCE )K€ JOJIKHO OBITh JOCTATOYHBIM, YTOOBI (PUKCATOP CaM IO
cebe He magan BHU3. B 3ToM HyxHO yOemuThcs mepen HadaiaoM paboTsl. s saToro duxcarop
YCTaHABIIMBAIOT y HIKHErO Kpas IIKalbl Ha OrpaHUYMUTEIbHOW CKoOe. 3aTeM pacTAruBaroT U
OTITYCKAIOT.

®dukcatop BMECTE€ C TPOBOJOYHBIM CTEPKHEM JOJDKEH TOAHATHCA BBEPX, OTMEYas STHUM
MaKCHMaJlIbHOE yTHHEHHE MPYKUHBI, PABHOE PACCTOSIHHIO OT yIopa A0 ¢puKcaropa.

Ecnm momgHATh Tpy3, BUCSIIWIA Ha KPIOYKE JUHAMOMETpA, TaK, YTOOBI MpY)KHWHA HE OblLIa
pacTsiHyTa, TO MOTEHLMANIbHAS SHEPTHUs IPy3a N0 OTHOLIEHUIO, HAIPUMED, K TOBEPXHOCTH CTOJIA
paBuHa mgh. Ilpu nmagenun rpy3a (omyckanue Ha paccTossHUe X = N) MOTeHIMaTbHAS SHEPTHsI Tpy3a
YMEHBIIUTCS Ha
E1=mgh
a DHEprusi MPYKUHBI TIPH e AeGopMaIui YBEITMYUBAETCS Ha
E>=kx?/2
XOJ 3AHATUA:

1. I'py3 u3 Habopa 1Mo MexaHUKe MPOYHO YKPEIUTE Ha KPIOUKEe TUHAMOMETpA.

2. [logauMHUTE PYKOI TPY3, pa3rpykas NpYyKHHY, U YCTAHOBHTE (PUKCATOP BHU3Y Y CKOOBL.

3. Orniycrure rpy3. [lagas, rpy3 pactsaaer npykuHy. CHUMHUTE TPy3 U 110 TIOJIOKEHHIO UKcaTopa
U3MEPHTE JIMHEUKOW MaKCUMAJIbHOE YIUIMHEHUE X IIPYKUHBI.

4. TToBTOpHUTE OMBIT TIATH pa3. HaliquTte cpennee 3HaueHue h u x
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5. Moxncuuraiite E;p=mgh u E2;,=Kx?/2
6. Pe3ynbTaThl 3aHecuTe B TAOIHILY:

Ne  h=xXmax, Nep=Xcp, E1cp, Eacp,

OIIBITAM Mp ' I[)Kp Ipr Eiep/ Eap
1

2

3

4

5

7. CpaBuute oTHOUIEHUE E/ep/ E2p ¢ eAMHULIEH U cieNIaliTe BBIBOJ O MOTPEIIHOCTH, C KOTOPOM
OBLIT TPOBEPEH 3aKOH COXPAHEHUS YIHEPTHUU.
8. OTBeThTEC HA KOHTPOJIHHBIC BOITPOCHI.

PA3JEJI 2. MOJIEKYJIAPHAS ®U3UNKA. TEPMOJINHAMMUKA
Tema 2.3 CpoiicTBa napos. CpoiicTBa :kuakocteii. CBoiicTBa TBepABIX TeJl

IIpakTnueckoe 3amanme Ne 1. H3mepenue BiaaxkHocTH Bo3ayxa. H3mepenue
TOBEPXHOCTHOI'0 HATS)KEHHS KMIKOCTID)

Llenb - ocBOUTH MpUEM OINpeAeIeHUsI OTHOCUTEIbHON BJIAXKHOCTH BO3/1yXa, OCHOBAaHHBII
Ha UCIOJIb30BAHUHU IICUXPOMETDA.

Ob6opynosanue: 1. [lcuxpomerp

Mertoanyeckue yka3aHus:

Teopus:

B armocdepHoM Bo3myxe Bcerja MPUCYTCTBYIOT Mapbl BOJbI, KOTOpas HCHapsieTcs C
MOBEPXHOCTU MOpEH, peK, OKEaHOB U T.II.

Bo3zoyx, cooepoicawuii 600501 nap, Hazvléarom BIAKHBIM.

BnaxHOCTh BO3/1yXa OKa3bIBa€T OTPOMHOE BIMSHUE Ha MHOTHE MPOLIECCHl Ha 3emiie. Ha
pasBuTHE (Ppropsl U (ayHbl, HA ypoxkKail cenbXo3. KyJIbTyp, Ha IPOJTYKTUBHOCTh )KUBOTHOBO/ICTBA
U T.4. BnaxsocTh Bo3ayxa uMeer 00JIbIIOE 3HAUEHUE JUISl 3/J0POBBS JIIOAEH, T.K. OT HEE 3aBUCUT
TEII00OMEH OpraHu3Ma uyesloBeKa ¢ OKpyskarouiei cpenoit. [Ipu Hu3Ko#M BIaXKHOCTH POUCXOIUT
ObICTpOE HCHapeHue C MOBEPXHOCTH U BBICBIXaHHE CIM3UCTOM 00OJOYKM HOCa, TOPTAHU, YTO
IIPUBOJUT K YXYIIEHUIO COCTOSHHUSA.

3HaAuUT, BJIAXHOCTh BO3AyXa HAJI0 YMEThb H3MepsTh. [l KOJIMYECTBEHHOH OLIEHKU
BJIQKHOCTH BO3/lyXa UCHOJb3YIOT NOHATHUS a0COIIOTHON U OTHOCHUTENIbHON BIa’KHOCTH.

AOcomtoTHas BIIQXHOCTh — BEJIMYMHA, IIOKa3bIBAIOIas, Kakas Macca MapoB BOJbI
Haxoautcd B 1 M? Bo3ayxa (T.e. 3TO IUIOTHOCTH BOJsHOro mapa). OHa paBHa NapiUaibHOMY
JABJICHUIO Mapa Mpu JaHHOU TeMIieparype.

[TapumansHoe AaBieHHE Mapa —3TO JaBJIEHUE, KOTOPOE OKasbIBajl Obl BOASHOW map,
HaXOJAIINNCS B BO3yX€E, €CH Obl BCE OCTANIbHBIE I'a3bl OTCYTCTBOBAJIH.

OTHocHTENbHAS BIAKHOCTh BO3AYyXa — 3TO BEJIMYMHA, NIOKA3bIBAIOIIAsl, KAaK JajeK map oT
HACBILIEHUS. DTO OTHOLIEHHE MapLMaIbHOTO HABJIEHUS P BOJSHOIO Iapa, COAEpIKallerocs B
BO3JyXe IMpH JaHHOW TemIepaType, K JaBJICHHMIO HACBHIIIEHHOTO Mapa Po Ipu TOW ke
TEMIIEPATYPE, BBIPAXKEHHOE B IIPOLIECHTAX:

4
p=—"-100"%.
£y
Ecnu Bo31yX He COAEP>KUT MApOB BOJIbI, TO €r0 a0COIOTHASI U OTHOCUTEbHASI BIAKHOCTh
paBHbel 0. IlpenenpHoe 3HaueHHe oOTHOcUTenbHOW BiaxHoctu — 100%. Hopmanpnoil ains

YEJI0BEYECKOr0 OPraHu3Ma CYUTAETCs BIaXHOCTh 60%.
Jist u3MepeHust BIaKHOCTH BO3/1yXa UCTIONIB3YIOT TPUOOPBI TUTPOMETPHI M ICUXPOMETPBHI.
1. KouneHncammonubii  rurpometrp. COCTOUT U3  YKPEIUIEHHOM Ha  MOJICTaBKe
METaJUINYECKON KPYTiIoi KOPOOOUKH C OTIOIMPOBAHHON TUIOCKOW MOBEPXHOCTHI0. B KOpoOouke
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CBEpXY UMEIOTCA JiBa OTBEpCTHs. Uepe3 0HO U3 HUX B KOPOOOUKY HAJUBAIOT 3(hUp U BCTABIAIOT
TEPMOMETpP, a JAPYroe COEAUHAIOT C pe3uHOBOW Tpymeil. JlelicTBHe KOHAEHCAMOHHOTO
TUTPOMETPA OCHOBAHO Ha OIPEIEIIEHUH TOUYKH POCHI.

Touka pocel —amo memnepamypa, npu KOMOPOU B0O0AHOU NAp, COOEPIHCAWUUCS 6
8030yXe, CMAHOBUMCS HACLIUYEHHDBIM.

[IpoayBaroT Bo3yx uepes3 3gup (¢ MOMOIIbIO Pe3MHOBOI IPyILHN), IPH 3TOM 3(uUp OBICTPO
UCIapseTcs U OXJIaKaaeT Kopooouky. CiIoi BOISHOTO Tapa, HaXOISIIUIACS BOJIM3H TOBEPXHOCTH
KOpoOOuUKH, Onaromaps TEIUIOOOMEHY TOXE CTaHeT OXJaxnaTbcs. Ilpu ompeneneHHON
TEMIIEPAType ITOT BOASHON Map HAYHET KOHJICHCHUPOBATHCS M HA OTIOJIMPOBAHHON IMOBEPXHOCTH
KOPOOOYKH MOSIBIISIFOTCS Kanelbku BoJIbI (poca). [To TepmMoMeTpy ompenensoT 3Ty TeMIeparypy,
9TO W OyneT Touka pockl. B Tabnwmie «JlaBiieHne HACBHIMICHHBIX MAPOB M MX IUIOTHOCTH IMPHU
pa3MYHBIX TEMIlepaTypax» MO TOYKE POChl HaXOASIT aOCONIOTHYIO BIQXHOCTh —
COOTBETCTBYIOIIYIO ATOH TeMIIepaType IIIOTHOCTh MTAPOB WK UX JaBJICHUE.

JlaBieHye HACHILEHHBIX HaPOB U UX IIOTHOCT IIPU Pa3IMYHBIX TEMIIEPATYpPax
t, °C p,a | p*10°?, t, °C p,Ma | p*10°3, t, °C p,a | p*10°3,

Kr/m® Kr/m® Kr/m®
-5 401 3,24 6 933 7,30 17 1933 14,5
-4 437 3,51 7 1000 7,80 18 2066 15,4
-3 476 3,81 8 1066 8,30 19 2199 16,3
-2 517 4,13 9 1146 8,80 20 2333 17,3
-1 563 4,47 10 1226 9,40 21 2493 18,8

0 613 4,80 11 1306 10,0 22 2639 19,4
1 653 5,20 12 1399 10,7 23 2813 20,6
2 706 5,60 13 1492 11,4 24 2986 21,8
3 760 6,00 14 1599 12,1 25 3173 23,0
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4 813 6,40 15 1706 12,8 26 3359 24,4
S) 880 6,80 16 1813 13,6 27 3559 25,8

UtoObl HAWTH OTHOCHTEIBHYIO BIIAXXHOCTh, HAJO0 JABJICHHE HACBHIIICHHOTO Tapa IMpHu
TeMIEepaType TOYKH POCHI pa3feliuTh Ha JaBJICHHE HACBIIICHHOI'O Mapa HpH TeMmIeparype
OKPY>KaIoIIEero Bo3ayxa u yMHOKUTH Ha 100%.

2. Bomnocnoii rturpomerp. Ero paGora ocHoBaHa Ha TOM, 4YTO OOE€3KMpPEHHBIN
YEJIOBEUECKUH BOJIOC MPHU YBEJIWYEHUU BIAKHOCTU BO3AyXa YJ/UIMHSETCSA, a NMPU YMEHbIICHUU
BJIQXKHOCTH yKopauuBaeTcs. Bomoc 00opaunBatoT BOKpYT JIErKoro 6J10Ka, MPUKPENHB OJIMH KOHEI
K pame, a K JpyromMy moJiBemuBatoT rpy3. [Ipu u3mMenenun AJIMHBI BOJiOCa yKa3aTelb (CTpesKa),
MPUKpPEIJICHHBIA K OJO0KY, OyZeT nBuUraThcs, nepemeriasch no mkane. llkany rpagyupyroT no
STAIOHHOMY IIPUOOPY.

3. Ilcuxpometp. (oT Tpeu «icuxpua» - xojona). COCTOMT W3 JBYX OJWHAKOBBIX
TepMOMeTpoB. Pe3epByap oHOTO M3 HUX 00EPHYT MapJeid, OMyIIeHHOH B cocya ¢ BoAoi. Bona
CMauMBaeT Mapji0 Ha pe3epByape TepMOMeTpa W TpH €€ HMCIapeHWH OH oxiaxnpaercs. Ilo
pPa3HOCTH TEMIIepaTyp CYXOro M BIKHOTO TEPMOMETPOB MO TNCHUXPOMETPHUUECKON Tabiuie
OTIPENIENISIOT BIKHOCTh BO3IyXa.

3azaHue: OTBETHTE NMCbMEHHO HA BCE IMOCTABJICHHBIE BOIIPOCHI U IPUCTYIIUTE K
BBITIOJTHEHHUIO PAOOTHI.
XO/[ 3AHATHUA:
3apanue Nel. MI3sMepuTh BIIaKHOCTH BO3/TyXa C TTIOMOIIBIO TICUXPOMETPA.
1. TloaroToBuTh TAONUITY AJS 3aIMCH PE3YJIBTATOB U3MEPEHUH M BHIUMCIICHUI:
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Ne oreITa tcyxoro, OC tBJ‘I&)KHOFO; OC At, OC P, %
1
2. PaccMmoTpeTh yCTpOWCTBO IICUXPOMETPA.
3. Ilo mnoka3aHusM CyXOro TepMOMETpa HW3MEpPUTh TEeMIeparypy BO3AyXa tcyxoro B
IIOMEIICHUH.
4. 3anucaTh OKa3aHUS TEPMOMETPA, PE3EPBYapP KOTOPOro 0OMOTaH MAPJIEH tsnanoro
5. BBIYMCINUTD Pa3HOCTD MOKa3aHUM TEPMOMETPOB At = teyxoro = Lanasmoro
6. Ilo nmcuxpomeTrpuueckoil Tabaule ONpeAeIUTh BIaKHOCTh BO3lyXa ¢
7. PesynbTaThl ©3MEPEHMIA U BBIYMCICHUN 3aHECTU B TAONIHUILY.
8. CnesnaiiTe BBIBOJ O TOM, HOPMaJIbHAS JIU BIaXXHOCTh BO3/yXa B IOMEIIECHUU.
9. OtBeTbTE HAa KOHTPOJIBHBIE BOIIPOCHI.

KoumponbHuvie 6onpocwl
1. Tlouemy mpu mpoAyBaHUU BO3AyXa uepe3 3(up, Ha MOTUPOBAHHON MOBEPXHOCTH CTCHKHU
KaMepbl TUTPOMETpa MOosIBIIsieTCs poca? B kakoit MOMEHT MOsBIIsI€TCS poca?
[Touemy nmokazaHUs «BJIAKHOT0» TEPMOMETPA MEHbIIIE TOKA3aHUN «CYXOTro» TepMoMeTpa?
3. MoryT 11 B XOJI¢ OIBITOB TEMIIEPATYPBI «CYXOT0» U «BIKHOT0» TCPMOMETPOB OKa3aThCS
OIMHAKOBBIMU?
[Tpu kaKoOM yCJIOBUHM Pa3HOCTU NOKa3aHUI TEPMOMETPOB HauOoJbIIas?
MoskeT nu TeMmmeparypa «BIAXXHOTO» TEPMOMETPAa OKa3aThCS BBIIIE TEMIIEPATyphI
«CyXoro» TepMomeTpa?
6. Cyxoii ¥ BIaXHBI TEPMOMETP NCUXPOMETPA MOKA3bIBAIOT OJHY M TY )K€ TEMIIEparypy.
KaxoBa oTHOCHUTENbHAS BIAXKHOCTH BO3yXa?
7. Kakum mosxeT ObITh MpeiebHOEe 3HAaU€HNE OTHOCUTENHHOM BIAYKHOCTH BO3ayXxa?
3aganue Ne2. «l3MepeHue MOBEPXHOCTHOTO HATSDKEHUS KHUIKOCTH
Lenb: onpenenuTsh k03 GUIIMEHT TOBEPXHOCTHOTO HATSKEHHS BOJBI METOJIOM OTPHIBA
Karelb.
OO6opyaoBanme: cocy/i C BOJOMH, IIMPUIL, COCY A cOOpa Karelb.
Boinosnenue paéoTsl.

no

o &

1. Haueptunu tabauiy:

Ne 'Macca Yucao | Auamer IloBepxHocT Cpennee Tadauunoe OTHOCUTEILHA
ONBIT | KameJi | KaneJi p -HOe 3HAYEHHUe 3HAYeHHUEe |fl MIOrPelHOCTh
a b b KAHAJIa | HATSIKEHHE | MTOBEPXHOCTHOT MOBEPXHOCT 0 %
m, K& n mmpuuna o, H/m 0 HATSIZKEHUA -HOT'0
d, m Ocp, H/M HATSIKEHU S
Ora6, H/M

1 |1*10% 21 |2,5*10° 0,066
2 |2*10%| 40 [2,5*10° | 0,069 0,069 0,072 4,167
3 |3*10° 59 |25*10° 0,071

mg

og=———
270,94
Brrancisiem moBepXHOCTHOE HATSDKEHHE 110 (hopmyIie

1-1073kr-9,8m/c

91= 21-3,14-0,9-2,5-1073m = 0,066H/m
2-1073kr-9,8M/c
= 0,069H/m

%27 40-314-09-25-1023m

3-1073kr-9,8m/c
" 59-314-0,9-2,5-10"3m

o3 = 0,071H/M
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a,+a, + &
o=t 2 3

3
HaXOI[I/IM CpE€AHEC 3HAYCHUE ITOBEPXHOCTHOI'O HATSXCHUSA 110 (bOpMy.]'ICI

0,066H/M + 0,069H/M + 0,071H/M  0,206H/m
Oep = 3 T3

= 0,069H/M

Onpez[en;leM OTHOCHUTCJIBHYIO ITIOIPCIIHOCTh METOJO0M OLICHKU PE3YJIbTATOB HSMCpCHHfI.

§ = lomsa—oal 9004

OTabn
§ = 10.072H/m-0,069H/ml 4 5004 = 2038/ 40006 = 0,04167 - 100% = 4,167%
0,072H/mM 0,072H/m

BrIBO: 51 M3MEPUIT MOBEPXHOCTHOE HATSXKEHUE JKUKOCTH (BOBI), OHO MOTYYUIIOCH PABHBIM
0,069 H/m, uto ¢ yueTom norpemHocTs 4,167% coBragaet ¢ TaOJIUIHBIM 3HAYCHUEM.

OTBeThI HA KOHTPOJIbHbIE BOMPOCHI.
1. IloueMy NOBepXHOCTHOE HATSI’KEHHE 3ABHCUT OT POAA KUAKOCTH?
[ToBepxHOCTHOE HATSYKEHUE 3aBUCUT OT CHJIBI MPUTSKEHUS MEXKIY MOJIEKylaMu. Y MOJIEKYT
Pa3HBIX KUJIKOCTEH CHIIBI B3aUMOJICHCTBUS Pa3HbIC, IIOATOMY IIOBEPXHOCTHOE HATSKCHHE
pasHoe. Take MOBEpXHOCTHOE HATSKEHHE 3aBUCUT OT HAIMYUS IPUMECEH B )KHJIKOCTH, IOTOMY
YTO, YEM CUJIbHEE KOHLEHTPALUs IPUMECEN B KHUIKOCTHU, TEM ciaabee CHIIbI CLETIICHUS MEXKTY
MOJIeKYJIaMH1 KUAKOCTU. CIe10BaTeIbHO, CUITBI TOBEPXHOCTHOTO HATSXKEHUS OYAYyT
IeNCTBOBATH ciiadee.
2. [loyemy M KaK 3aBUCHUT NOBEPXHOCTHOE HATS:KEHUE OT TeMIepaTypbl?
Ecnu TemnepaTtypa yBenIu4MBaeTcs, TO CKOPOCTh ABMXKEHUS MOJIEKYJI COOTBETCTBEHHO
YBEJIMYUBACTCS, a CUJIBI CIETNICHUS MEX/Ty MOJIEKYJIaMH - YMEHBIIIAIOTCS. T.€
CHWJIBI TIOBEPXHOCTHOTO HATSHKCHHSI 3aBUCST OT TeMIIepaTypsl. UeM TemrmepaTypa KUIKOCTH
BBIIIIE, TEM cllabee CHUIIbI TIOBEPXHOCTHOTO HATSKEHHUSI.
3. U3meHHTCS JIM pPe3yJIbTAT BHIYMCIEHHS TOBEPXHOCTHOIO HATSKEHUsI, €CJIU ONBIT
NPOBOAUTH B APyrom mecrte 3emuin?
V3MeHUTCS HE3HAYUTENBHO, T.K. B OPMYTy BXOJUT BETHYHUHA g - YCKOPEHHsI CBOOOTHOTO
naJieHus. A Mbl 3Ha€M, 4TO B pa3HbIX TOUKaX 3eMJIM YCKOpPEHHE CBOOOAHOIO NMaJACHUS Pa3InydHoO.
PeanbpHOE yckopeHHE CBOOOTHOTO MaeHHS Ha MOBEPXHOCTH 3€MITH 3aBUCHUT OT
HIMPOTHI, BPEMEHU CYTOK U Ipyrux (akropo. OHO Bapeupyer cs oT 9,780 m/c? Ha 3KBaTOpe 110
9,832 M/c? Ha moJrocax.
4. U3MeHUTCSI JIM Pe3yJIbTAT BbIYMCJIEHUS, €CJIN JUaMeTp Kanejib TPYOKu Oyaer MeHbie?
H3meHeHue nuaMerpa TpyOKH HE MOXKET MPUBOAUTH K U3MEHEHHIO U3MEPSEeMOi BeMUIUHBL. J{71s

OTIpeieNIeHuUs TOBEPXHOCTHOTO HATSHKEHUS UCTIONb3yeTcs (popmyra Xexon
[To pucyHKy BUIHO, 4YTO YMEHBIIEHHE JUaMeTpa TPYOKH KOMIIEHCUPYETCSl YMEHbBIIEHUEM MacChl
KaIlIX, & IOBEPXHOCTHOE HATSHKEHHUE, €CTECTBEHHO, OCTAHETCS TEM XKE.
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yimg
5. ITouemy cienyeTt 100MBATHCH MENJEHHOTO NMA/ICHUA KaneJb?
[Ipu BBITEKaHUM KUJKOCTH U3 KAMMWUIAPHON TPYOKH pa3Mep Karuid pacTeT nocreneHHo. [lepen
OTPBIBOM Karuik o0pa3yercs 1ieiika, quaMeTp d KOTOpoi HECKOIbKO MEHbBIIIE
nuamerpa d1 kanwuispHOi TpyOKu. [1o OKPYKHOCTH HMICHKH KaILIH JCHCTBYIOT CHIIBI
MOBEPXHOCTHOI'O HATSKEHUs, HAallpaBJICHHbIE BBEPX U yAepxKuBarolue kamio. [1o mepe
YBEJIMUCHUS pa3Mepa Karid pacTeT CUIIA TSHKECTU mg, CTPEMSILAACS OTOpBaTh €. B MoMeHT
OTpBIBA KaIlJId CHJIA TSKECTHU PaBHA PE3YJbTUPYIOIIEH CHIie TOBEPXHOCTHOTO HATSKEHHS F =
ndo.
HeoOxoaumo, 9TOOBI KarjIl OTPHIBATHCH OT TPYOKH CaMOCTOSITENILHO, MO JEHCTBUEM CHUITBI
TsokecTd. Ecnu maenne kanenb OyeT ObICTPBIM MIPH JOMOJTHUTEIbHOM Ha)XaTUU Ha TTOPIIEHb
HIMPUIA, TO B MOMEHT OTPBIBA KAILJTU CHJIA TSDKECTH He Oy/ieT paBHA CUJIe TOBEPXHOCTHOTO
HATSDKEHUS U JAHHBIN METOJ AacT OOJIBIIIYIO MTOTPEUTHOCTh U3MEPEHUS.

IIpakTnueckoe 3agnanue Ne 2. HaOuiogenue npounecca kpucraniumsanuu. Msydenue
negopManM pacTsKeHHs
[{enb: U3y4UTh METO/IbI BBIPAIIMBAHMSI KPUCTAJJIOB M BBIPACTUTH KPUCTAILI.
OOopynoBanme: oBapeHHas COJb, AMCTUUINPOBAHHAS BOAA, BOPOHKA,
JEpEBSIHHAS [ITIAXKKa, MapJisl, HUTKa (Jiecka), 2 cTaKaHa.
Kparkasi TeopeTrnueckasi cnpaBka

Cy1ecTBYIOT JiBa MPOCTHIX CIIOCO0a BhIpAIIMBaHMsI KPUCTAIUIOB U3 PACTBOPA: OXJIAKICHHE
HACBILIEHHOI'O PacTBOPa COJIM U €r0 BBIIIAPUBAHUE.

[lepBBIM 3Tanom npu J0O0M U3 ABYX CHOCOOOB SBIISETCS MPUTOTOBICHNUE HACKIILIEHHOTO
pactBopa. C nosiBJIeHUEM LIEHTPOB KPUCTAJUIN3ALMHI U30BITOK BEIIECTBA BBIACISAETCS U3 PACTBOpA.
M30bITOK BemiecTBa M3 pacTBOpPa BBHINMAJAET B BUJE KPUCTAIIOB; KOJMYECTBO KPUCTANIOB TEM
6osblie, yeM O0JIbIIe IEHTPOB KPUCTAJUTU3ALUU B paCTBOPE.

HenTpamMu KpHCTaUIM3allMM MOTYT CIYXUTh 3arpsi3HEHUS Ha CTEHKax IOCYIbl C
pacTBOPOM, IIBIIMHKH, MEJIKME KPUCTAJUIUKH.

UToObl BBIPACTUTH KPYIHBIA KPHUCTAUI, B TIIATEIbHO OT(UIBTPOBAHHBIA HACHIIIEHHBIH
pacTBOp HYKHO BHECTH KPUCTAJIIMK —3aTPaBKYy, 3apaHee IPUKPEIUICHHBIN Ha BOJIOCE WM TOHKOU
JIecKe, MpeABapUTeIbHO 00paboTaHHON CIUPTOM.

MOHO BBIPACTHTh KpUcCTa/L1 0e3 3aTpaBKu. JlJisi TOro BOJIOC MIIU JIECKY 00pabaThIBalOT
CIMPTOM M OITyCKAIOT B pacTBOP TaK, 4TOOBI KOHEL BHcea cBOOOAHO. Ha KOHIIe BosOCca WM JIeCKU
MOJKET Ha4aThCsl POCT KPUCTAILIA.

Ecnu crakaH ¢ pacTBOPOM IPUKPBITH TaK, YTOOBI BOAA U3 paCTBOPA MOIJIa UCHAPATHCS, TO
BCKOPE PACTBOP CTAHET NEPECHIILIEHHBIM U HAYHETCSI pOCT KpHucTasuia. Bo Bpemst pocTta kpucrania
CTaKaH ¢ PaCTBOPOM JIy4dllI€ BCETO AEpXKaTh B TEIUIOM CyXOM MECTE, I'Ie TEMIIEPATypa B TCUCHUE
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CYTOK OCTaeTCs IIOCTOSIHHOM. Ha BeIpamiyBaHue KpyImHOro KpUcTajlia B 3aBUCUMOCTH OT YCIIOBUUN
9KCHEPUMEHTA MOXKET OTPEOOBATHCS OT HECKOJIBKUX AHEH 10 HECKOJIBKUX HEJENb.

Bonbmme kpuctauibl ynoOHO BBIPALIMBATh M3 MCHAPSIOMIETOCs pacTBopa. Tak Kak Bec
KpHCTajljla, BBIPOCILEr0 M3 MEPEHACHIIEHHOr0 pacTBopa 0e3 MCHapeHus, paBeH BECy M3JIMILKA
BEILECTBA B paCTBOPE.

Jl1s IpUTrOTOBJIEHUS PaCTBOPA B TOpsYel AUCTUIIIMPOBAHHOM (@ eciiu ee HeT, TO IPOCTO B
KUIISIYEHOW) BOJE PacTBOPSIOT MHOIO BEIIECTBA - CTOJBKO, CKOJBKO YAAaCTCS pPacTBOPUTH,
IIOZIChINAs MOPOLIOK IIOHEMHOTY M BCE BpeMs IiepeMmemuBas pacTBop. llomydeHHslli pacTBOp
GUIBTPYIOT B KOJIOY Wi OaHKY, KOTOPYIO 3aKPBIBAIOT KYCKOM BaThl. Uepe3 HEKOTOpoe BpeMst Bce
JIMILIHEE BELIECTBO BBINNANAET U3 PACTBOPA U OCENACT KPUCTAJUIMKAMHU Ha JHO.

Torna HachleHHBI pacTBOp 0€3 KPHCTAIJIOB OCTOPOKHO CIHMBAIOT B TOT COCYIH, B
KOTOPOM JIOJIKEH PAacTH OOJIbIION KpUCTAILIL.

Kpucramn pacrer M3 nepeHachIIEHHOIO pacTBOpa, TOYHEE, TOJBKO M3 Y4YaCTKOB
IIEPEHACHIILIEHHOI0 PAacTBOPA, KOTOPHIE HAXOAATCA PAJOM C KpUCTaJIOM. BbIpacras, Kpucraml
«BBICACHIBACT)» BCE JIMIITHEE BEIIECTBO BOIM3H CceOsl, TOITOMY OH OKA3bIBACTCS YK€ OKPYKEHHBIM
CJIOEM PACTBOPA, HE MEPEHACHILICHHOTI'0, a JIMIIb HackleHHoro. [IoaToMy eciin Hafo BBIPACTUTH
0oJbIIME, XOpOILIO OrpaHEHHbIE, OJHOPOAHbIE KPUCTAJIbl, TO HEOOXOIUMO HCKYCCTBEHHO
IIEpEMELINBATh PACTBOP, TILATEIBHO PETYJIUPOBATh TEMIIEPATYPY.

B ycnoBusax mKkonbHOTO (pr3muecKoro KaOMHETa MPOINE BCETO BHIPANIMBATH KPUCTAJLIBI
QJIIOMOKAJINEBBIX KBAaCLIOB. B OMAalIHMX YCJIOBHAX MOKHO BBIPAIUBATh KPHUCTALUI MEAHOIO
KyIOpOoca WK OOBIYHON IOBAPEHHOM COJIH.

PacTBOpuMOCTH JIFOOBIX BEILECTB 3aBUCUT OT Temmeparypbl. OOBIYHO € MOBBILICHHEM
TEMIIEpaTypbl PACTBOPUMOCTD YBEIMYHMBAECTCS, a C IOHWKEHUEM TEMIIEPaTypbl YMEHBLIACTCS.

[Ipu oxnaxaenun ropsuero (mpumepHo 40°C) HaceimeHHOro pactopa a0 20°C B HeM
OKakeTcs u30bITOyHOE KoiuuectBa conu Ha 100 r Boasl. Ilpu oTCyTcTBHM LIEHTPOB
KPUCTANIM3Al[MM 3TO BEIIECTBO MOXET OCTaBaTbCsl B pacTBOpe, T.e. pacTBOp Oyzder
IIEPECHIILEHHBIM.

C nosBNeHHEM LIEHTPOB KPUCTAUIM3ALMKN U30BITOK BEIIECTBA BBIJENSAETCS U3 PacTBOPA,
NP KaXXJI0M JTaHHOM TEMIIEpaType B pPacTBOPE OCTAETCA TO KOJHMYECTBO BEIECTBA, KOTOPOE
COOTBETCTBYET K03(h(pULIMEeHTY pacTBOPUMOCTH IpU 3TOH TemnepaTtype. M30bITOK BemecTsa u3
pacTBopa BBINAJAET B BUJE KPHUCTAJUIOB; KOJIMYECTBO KPUCTAIOB TeM Oouiblie, yeM OoJiblie
LIEHTPOB KPUCTAJUIM3ALUK B pacTBope. LIeHTpaMu KpucTauIM3alMi MOTYT CIIY>KUTb 3arpsi3HEHUs
Ha CTEHKax IOCYJbl C pacTBOPOM, IIBUIMHKH, MEJIKWE KPUCTAIUIMKM COJIM. Ecim mpenocTaBUTh
BBIINIABIIUM KPUCTAJUIMKAMH BO3MOKHOCTB IIOJPACTU B TEYEHHUE CYTOK, TO CPEIM HUX HAMAYTCS
YUCTBIE W COBEpILIEHHBbIE MO (opme sk3eMIUIIpbl. OHM MOTYT CIYKUTh 3aTpaBKamMH st
BBIPALIMBaHUs KPYIHBIX KPUCTAIIIIOB.

IHopsinok BHINOJTHEHHS 3aJaHUS

1. TmarenbHO BBIMBITE CTAaKaH U BOPOHKY, MOJEPKATh UX HaJ IapOM.

2. Hanuts 200 T qucTU/UIMPOBaHHOMN (MITH ABAKIbI TPOKUITSTYEHHOM) BOJIBI B CTAKaH U HarpeTh
e€ 1o temnepatypsl 30-40°C.

3. Ho6aButs B Boay 50 r moBapeHHOM comu (10 gailHBIX J10KeEK).

4. ITpuroToBUThH HACHIILIEHHBIH PACTBOP U CIUTH €r0 Yepe3 BaTHbIM (PUIBTP B YUCTHIN CTaKaH.
3aKpbITh CTaKaH KPBIIKOW WK JUCTKOM Oymaru. [logoxkaarh, moka pacTBOp OCTBIHET 110
KOMHATHOU TEMIIEPaTypHl.

5. OTKpBITh cTakaH. Yepes3 HEKOTOPOE BPEMsI HAUHYT BbINAAATh MEPBbIE KPUCTAILIBL.

6. Uepe3s CyTKHU CIIUTH pacTBOP Yepe3 BaTHbIN (PUIbTP B UUCTHIN, BHOBb BBIMBITHINA U
NOMAapeHHbIN cTakaH. Cpe MHOKECTBA KPUCTAJUIOB, OCTABIIMXCS HA JHE IEPBOTO CTAKaHa,
BBIOPATh CaMbIi YHCTHIA KPUCTAIT PABUIBHON (DOPMBI.

7. IIpUKpenuTh KpUCTAJUI-3aTPABKY K BOJIOCY MJIM JIECKE U OIyCTHUTB €ro B pacTBop. Bonoc nnu
JIECKY MPEIBAPUTEIBHO MTPOTEPETH BATOM, CMOYEHHOM CIMPTOM. MOKHO TakKe MOJ0KUTh
KPUCTAJIJI-3aTPaBKy Ha JIHO CTaKaHa Iepel 3AIMBKON B HETO pacTBOPA.

8. IlocTaBUTh CTakaH B TEMJIOE YUCTOE MECTO.
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9. B TedeHre HECKOJIBKUX CYTOK WJIH HEJENIb He TPOTaTh KPUCTAILT U HE TIEPECTaBIATh CTaKaH.
10. B koHIIe cpoKa BeIpaIIMBaHKsI BEIHYTh KPUCTAIUT U3 PACTBOPA, THIATEIBHO OCYIIHTh
OyMakHOM casiheTKOM U YIOKHUTh B CIIEHUAIBHYIO KOPOOKY.

11. Pykamu KpUCTaUT HE TPOTaTh, HHAYE OH MOTEPSIET MPO3PAYHOCTD.

12. TlpunecTn B KOpoOKe BBIPAIIEHHBIA KPUCTAILI, HAMTUCATh (PaMUJIHIO, UMS CTYJICHTA, TPYIIY.
13. B oTtuere HammcaTh BEIMIECTBO, U3 KOTOPOTO BHIPAIEH KPUCTAILI, KOJIMYECTBO JHEH, METOT
BBEIpAIMBaHUS, pa3Mepbl KpUCTAILIA.

14. CnenaiiTe BbIBOJ 110 paboTe

TpeGoBaHus K COTEP:KAHUIO OTUYETA

OTueT TOIHKEH COAePIKATh:

— Ha3BaHUe Ja00paTOpHOIl paboTHI;

— 11eJ1b paboTHI;

— 000pyaoBaHuUE;

— X0 paboTHI;

— BBIBO/I,

— OTBETHI HA KOHTPOJIBHBIC BOTIPOCHI.

KoHTponbHbIe BOIPOCh!

1. UTO MOKET CIYy>KUTh LICHTPOM KPUCTATUIU3AIN?

2. YeMm 00BsCHSETCS HEOUHAKOBASI CKOPOCTh POCTA PA3IMYHBIX TpaHe
OJIHOTO U TOTO ke KpucTtayia’?

3. Kakum cioco6om, MOKHO HACBIIICHHBIN pacTBOP CAENATh
MIEPECHIIEHHBIM 03 00aBICHHS PACTBOPEHHOTO BEIIeCTBA?

4. 3aueM pacTBOp QrIbTpOBAIICS?

IIpakTuyeckoe 3aganue Ne 3. U3yueHue Ten10B0ro paciiMpeHusi TBepAbIX TeJ?

Llens:: HayunTtbcs onpenensats k03(hGUIMEeHT TMHEHHOro paciupenus Teepaoro tena. Teopus
: I3meHeHune ogHOro Kakoro-iubo pasmepa Tesia Ipy MOBBILIEHUH TEMIIEPATyphbl Ha3bIBAETCS
JUHEWHBIM paciiupeHreM tena. OHo, Kak MOKa3bIBaeT OMBIT, B IEPBOM MPUOIIMKEHUHN MPSAMO
IPONOPLMOHANIBHO NepBOHAaYaNbHOMN AnuHe Tena npu 0°C u u3MeHeHuIo TemMnepaTypsl At:

Moo d A O

KoadduineHT mponopruoHaaIbHOCTH o - Ha3bIBaeTCs K03 GUIMEHTOM TUHEHHOTO pacuIMpeHHs
JnaHHoro BemiecTBa. OH MOKa3bIBAET, HA KaKylo 4acTh cBoeil BennunHbl pu 0°C nsmensiercs
JUIMHA TeJla OT HarpeBaHus Ha lrpanyc:

l/rpan (2)
Xoxa padoTsl
1. ITpobupku Ha 2 0ObEeMa HAMOJIHUTH BOAOH, OIYCTUTh B HUX 110 UCIIBITYEMOMY CTEPIKHIO.
2. JIabopaTOpHBIM TEPMOMETPOM H3MEPHUTH TEMIIEPATYpPy BOIBI B MPOOUPKAX TaHHBIE
3anucarhb B TaOJMILy.
3. BxurrounTs pubop B ceTh.
4. YCcTaHOBUTH UHAMKATOP HA HYJEBOE JIEJICHHE.
5. Bxirrounth nuTaHue nmpudopa U JOBECTH BOIY B TPOOUPKE 1O KUTICHUS.
6. 3aMeTUTh U3MEHEHHE MOJIOKEHUS CTPEJIKY Ha MHIMKATOPE ATO OYAET YAJIMHEHUE CTEPIKHS
YMHOXXEHHOE Ha LIeHY JIeJICHUS UHIUKATOpa.
7. OTKITIOYUTH IPHOOP U3 CETH.
8. Beruncnute K03 HUIMEHT TMHEHHOT0 paciiupeHus BemecTsa no gopmyie (2).
9. Pe3ynbTaThl BceX M3MEPEHUH U BEIYMCICHUN 3aHECTH B TaOJIHUITY.
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No onbiTa ITepBona- VY nnu- Temneparypa N3me- Koaddurnment | OTHOCHTENBHAS
qJajbHas HEHHE HECHHE JIMHEMHOTO MOTPEUTHOCTh
JUTHHA CTEPKHS TemIe- pacIIMpeHHs
crepxus, M | Al, M paTypsl
Hauansnas | Koneunas| 12 - T1 Ilo U3
T1,K T2,K Ta0JIUIIE | OIBITA
1/K
1.cTexio 16-1072 9-10
2.amoMunwmi| 16+ 1072 2,6:10°°
3.cTanb 16- 102 0,9- 10°

11. CpaBHUTD MOTY4YEHHBIE PE3YJIbTATHI C TAOIUYHBIMU JAHHBIMHU U OIPEICIIUTh
OTHOCUTEJIbHYIO

MOrpCIIHOCTb:

IIpakTueckoe 3aganue Ne 4. U3ydyeHue 0co6eHHOCTEH TeNJIOBOI0 paciiupeHust BoAbl?
[{enb: 3y4HUTh HA IPAKTUKE OCOOEHHOCTH TEIIOBOTO PACIIUPEHUS BOJIBI,
O6opynoBanue:
[tatuB c nankoit u MmydToii. CiupToBka co ciptoMm. [IpoGupka ¢ mpoOKoit U CTEKIISIHHOM
TpyOKoii. CtakaH ¢ Bojoi. CHUYKHU, TEPMOMETp, CTAKaH C XOJIOJHON BOJIOW, YAWHHK C TOPSICH
BOJIOM (OJMH HA BCEX).
Teopemuueckasa cnpagka
Kungkoctu paciinpsroTCs 3HAUUTEIBHO CUJIbHEE TBEPABIX Tel. OHU TaKkKe pacIIMpsIOTCA BO
BCEX HalpaBiIeHUsIX. BenencTaue 00bIIoi moABMKHOCTH MOJIEKYJ )KUIKOCTh IPUHUMAET
dopmy cocyna, B KOTOPOM OHa HaXOJUTCS, IPUYEM CIIEyeT YUYUTHIBATh U TEIJIOBOE
pacmupenue cocyaa. Pacmmpenne )KuaKocTy B TpyOKax Takke MpeACcTaBisieT co0oit o0beMHOe
pacupenue. CienoBarenbHO, BEpHBI GOPMYIIbI 00beMHOT0 paciupenus. Eciau

Vi1

00beM KHIKOCTH TIpH TemmepaType t1, metp?

V2
006beM KHIKOCTH TIPH TeMmepaType t2, MeTp>

AV
H3MEHeHHe 00beMa KUIKOCTH, MeTp®

B
K03 puLreHT 00BbEeMHOT0 paciuperus (00beMHbIN K03 (HUIIMEHT TeIIIOBOTO PaCIIUPEHUs),
1/K
AV=V1 B At; V2= V1(1+ B At)
Ko3gduunent od0beMHoro pacuupenus § paBeH OTHOIIEHUIO OTHOCUTEIBHOTO 00EMHOTO
LV

pacumpenust AV/V1 k pazHoct temnepatyp At: f = V1At

IIpu yBetnueHnn 00bEMA TeJl YMEHBIIAETCS MX IJIOTHOCTB: p=pol/ (1+ f -At),

rae V u Vo - o0beMbl, a p u po - MIOTHOCTH COOTBETCTBEHHO MpU Temreparypax t u to.
http://rutube.ru/video/9aec6d9ba6c5a3fad68923670fa75887/

XoJ paboThI:

1. {nst HaOmroieHHsT pacIupPeHUs KUIKOCTH MPOOUPKY, HATTOJIHEHHYIO BOJION U TUIOTHO
3aKPBITYIO IPOOKOH ¢ TPYyOKOIi, 3a)KaTh B JIalIKe MITaTHBA U TIOJCTABUTH MO/ HEE CIIUPTOBKY
(WM OITYCTUTH B TOPSUYIO BOZY).OCTOPOKHO!

5. 3axkeub CIIUPTOBKY, HAOIIOAATH 32 H3MEHEHUEM YPOBHSI BOJIBI B TpyOKe. UTo Habmoganu?
[ToueMy ypoBeHb CHauajna ONnycTUiICsA?
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6. YOparh CIUPTOBKY, HAOIIOAAaTh 32 U3MEHEHUEM YPOBHS BOJbI B TpyOKe. Uto Habmonanu?
7. B onrHakoBbIe KOJOBI HAJIbEM: B OJIHY — BOJIY, @ B APYT'YIO — TaKOM ke 00bEeM CIUPTA.
Kon6sl 3akpoem npobOkamu ¢ TpyOkamu. HadanpHbie ypOBHHU BOJBI M CITUPTA B TPYOKaX OTMETUM
PE3UHOBBIMHU KOJbllaMu. [TocTaBUM KOJIOBI B €MKOCTh € ropsiueil BOAOH. YpOBEHb BOJIbI B
TpyOKax craHeT BbIe. Boja u cnupT nipu HarpeBanuu pacmmpsitorcs. Ho ypoBens B TpyOke
KOJIOBI CO CIIUPTOM BbIIIE. 3HAYUT, CIUPT paciuupsiercs Oounpie. CiienoBaTensHO, meni06oe
pacuiupenue pazHvlx HeUOKocmeil, Kak U TBEpAbIX BEIIECTB, HEOOUHAKOBO.
8. OnpenenuTs MIOTHOCTh CHUPTA B KUAKOCTHOM TEPMOMETPE IIPH HarPEBAHUH.
9. Pemure 3anauu:
A) Kaxoii 065éM nmeer Hedb pu 0°C, eci mpu temmepatype 20°C eé 00bEM paBeH 65M°?
B) Macca 11 criupra npu 0°C papna 0,8xr. OnpeennTe mIOTHOCTh CIMPTA TIPH TEMIIEPAType
15°C.
KoHTpo/bHbIE BONIPOCHI:

1. UTo Ha3bIBAIOT TEIUIOBBIM PaCIIUPEHUEM Te?
2. llpuBeauTe MpUMEPHI TETIOBOTO PACIIMPEHUS )KUIKOCTEH, Ta30B.
3. Yro Takoe kordPuimeHT 00bEMHOTO pacIupeHus?
Cneuaaiite camu
Hcnonp3ysi MIacTUKOBYIO OYTBUIKY M TOHKYIO TPYOKYy 7Sl COKa, MPOBEAUTE JIOMa OMbIT IO
TETUIOBOMY PaCIIMPEHUIO BO3/1yXa U BOJbL. Pe3ynbpTarhl onbiTa onuimuTe B TeTpaad. Ha sToT pas
HATOJHU OYTBUIKY BOJIOHM JI0 CaMOro Bepxa, 0 KpaeB ropibliika. TpyOKy BbIIBUHHM MOBBILIE U
3aTKHUA OYTBUIKY MPOOKO#. BhITeCHEHHBIH MPOOKOW H3IHUIIEK BOABI MOJHUMETCS O TPYOKe.
[Tycth OH Tam ycTaHOBHUTCA Ha BbicoTe 1—2 cM Haja mpoOkoi. Ecnu Oyner Oonblie, OTIEH.
Xopormio ObUIO OBl M 37€Ch MOIKPACHTHh BOMY. Temepb BOMYy B OYTBUIKE HAJIO HArpeTh. ITO
HA3bIBACTCSl «HArpeBaTh Ha BOASHON Oaney». [IpsMo cTaBUTH OyTHUIKY Ha OTOHb HENb3S: OHA
nonmHer. Crnenu BHHMATeNbHO 3a YpPOBHEM BOAbl B TpyOke! ypoBeHb HEMHOTO
OINyCTUJICA... YPOBEHb BOJIbI B TPYOKE CHOBa IOMNOJ3 BBEpX M IMOJHUMAETCS BCE Jaiblle U
naneire, OH TeTeph BbIlle, YeM ObLT ¢ CaMOro Havaja. 3HAuuT, BOJa MPU HAIPEBAaHWU BCE-TAKH
pacumpsiercs. Hy, a mouemy >xe cHauana ypoBeHb ien BHU3? He noraapiBaemscs? la motomy,
YTO TEePBOW Harpenaach OYTHUIKA M TOXKE PACIIMPUIIACh. A TTOTOM YK€ TETJIO JOIIIO A0 BOJBI!

PA3JIEJI 3. KOJIEBAHUS U BOJIHbBI

Tema 3.1. Mexannueckue Koj1e0aHusA. Ypyrue BOJHbI
IIpakTyeckoe 3ananue Ne 1. M3yyenne 3aBUCMMOCTH NEPHOAA KOJIeOAHUI HUTSIHOTO (MJIH
NPYKUHHOT0) MATHUKA OT JUIMHBI HUTH (WJIM MACChI TPy3a)
[{enb: BBIICHUTH, KaK 3aBUCHUT MIEPHO U YAaCTOTa CBOOOTHBIX KOJIEOaHUI HUTSIHOTO MAasiTHUKA OT
€ro JJIUHBL.
Obopyoosanue: MTaTUB ¢ MY(DTON U JAMKOH, ITAPUK C TPUKPETITICHHONW K HEMY HUTBIO UTMHOMN
130 cM, IPOTAHYTO#H CKBO3b KYCOUEK PE3HHEIY, YACHI C CEKYH/JHOH CTPEIKOH HITH METPOHOM.
N Yka3zaHnui K padore
1. IlepedepTuTe B TETpaab TAOIUILY JIJIS 3aIMCH PE3YITATOB U3MEPEHUN U BEIYUCIICHUH.
2. YkpenuTe KycoueK pe3UHbI C BUCAIIUM Ha HEM MasTHUKOM B JIANIKE MITaTHBA, KaK MOKa3aHO
Ha pucyHke. [Ipu 3ToM 1nMHaA MasiTHHKA JTOJIKHA ObITh paBHA 5 CM, KaK yKa3aHo B TaOuulile Ui
nepBoro onbita. JlnuHy | MasTHUKA U3MEPSANTE Tak, Kak MOKa3aHO Ha PUCYHKE, T. €. OT TOUKH
MoJiBeca J0 CEpeIUHBI HIapuKa.
3. Jlns mpoBeieHHs TIEPBOTO OIBITa OTKJIOHUTE IAPHUK OT MOJIOKEHUSI PaBHOBECHS Ha
HeOobITyI0 aMIIUTYy (1—2 cM) u oTmmyctute. Mi3MepbTe MpoMeXyTOK BpeMeHH 1, 3a KOTOpBIit
MasiTHUK coBeptuT 30 moyHbIX KoneOaHui. Pe3ynbTaTel M3MepeHui 3anuimuTe B TaOIuIy.
4. ITpoBeanTe OCTAIBHBIC YETHIPE OIBITA TAK K€, KaK ¥ mepBblil. [Ipu aTom miuny | MasTHHKA
KKIBINA pa3 YCTAaHABJIUBANTE B COOTBETCTBUU C €€ 3HAUCHUEM, YKA3aHHBIM B TaOJIHIIE TS
JTAHHOTO OTIBITA.
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5. JInst Ka)KA0T0 U3 MATH OIMBITOB BEIYUCIUTE U 3aMUIIUTE B TAOIHILY 3HAUCHHUS
nepuoja I kojebanuii MasSTHUKA. Toxen = /N

Puc. 183

Duspdecran Ne orteira 1 2 3 4 5

BeAMYHHA
L, cm 5 20 45 30 125

N 30 | 30 30 30 30

t,c
T, c
v, T'no

6. BblumCIHTE TEOPETHUECKOE 3HAUCHHE T HUTSIHOTO MasTHHKA 110 opmyine T = 2nVl/g
Yckopenne g = 9,8 m/c?.
7. JInst KaXJ10ro U3 MSATH ONBITOB pacCUUTAWTE 3HAYEHMSI YaCTOThI V KOJIeOaHUN MasTHUKA
no ¢opmyie: v = 1/T unu v = N/t. [lonydeHHble pe3ylbTaThl BHECUTE B TAOJIUILY.
8. CnenaiiTe BBIBOIBI O TOM, KaK 3aBUCAT NIEPHUOJ U YaCTOTA CBOOOHBIX KOJICOAHHIA
MasiTHUKA OT €ro JUIMHBI. 3alUIINTE 3TH BBIBOJIBI.
9. JlomosHuTeabHOE 3a7aHue: MccnenoBarh 3aBHCHMOCTD TIEPHO/Ia KOJIEOaHU HUTSHOTO
MasiTHUKA OT aMIUIUTY/Abl KOJIeOaHuH.
A) OTKI0OHUTE MasTHUK (JUIMHOM 45 cM) OT MOJIO’KEHUS paBHOBECHS Ha 5 CM M OTIIYCTHUTE.
b) N3mepbTe Bpemsl, 3a KOTOpoe MasiTHUK coBepiaeT 10 MmonHbIX KojaebaHuil.
B) [ToBTOpHUTE ONBIT C AaMILIUTY 10 KoJeOaHui 3 cM.
o I') JInst Ka)K70r0 OMBITAa BBIYMCIUTD MEPUOJT KOJIEOAHUH HUTSHOTO MasiTHUKA IO
bopmyie Toxen = t/N

PA3JIEJI 4. OIITUKA
Tema 4.1. IIpupona cBera. BosiHoBbIe CBOliCTBA cBeTa
IIpakTyeckoe 3aganue Ne 1. U3yyenue nzo0pakeHus NpeAMeTOB B TOHKOM JINH3e
[lens: U3MEpPUTh ONMTHYECKYIO CHUIY W (POKYCHOE PAaCCTOSHUE COOMpArOIIEH JMH3BI OJHUM W3
CIOCO0O0B.
OOopynoBaHme: UCTOYHHUK CBETa, JIMHEHKA, JMH3a coOMparolas, JaMIoyka Ha CTOWKe, dKpaH,
COEIMHUTEINILHBIE IPOBO/IA, BHIKJIIOUATED.

TeopeTuueckoe 000CHOBaHHKE: dopmyia TOHKOH JIMH3bI AMeEET
1 1 1
—_t—=—=

BULL: d f F (1), roe d — paccrostHre OT TMH3BI 10 00BeKTa, T — paccTostHEe OT JIMH3BI 0

nzoopaxenus, F — pokycHoe paccrossare muH3bI, D — onTrueckas cuiia TMH3HI.

Jns Toro, uroObl YOETUTHCS B MPUTOAHOCTH (POPMYISIBI TOHKOW JIMH3BI, JJISI BaIIero ciydas
HEOOXOIMMO HW3MEPUTh C TOMOIIBIO 3TOW (HOPMYJIBI ONTHYECKYIO CHUy 3TOWM JMH3BI D mpu
pa3nuuHbIX 3HaYeHUsX d U f, HaliTH aOCOMIOTHBIE TIOIPEIHOCTH M3MepeHus D u ydoeanuThes, 4To
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B Mpejesiax TOYHOCTH HAIUX U3MEPEHUN ONTUYECKYIO CHITY JIMH3BI MOXXHO CUMTATh BETUYMHON
MTOCTOSTHHOM, T.€. popMyIa paboTaer.

DT0 MOXHO CJIeJIaTh, U3MEPUB PACCTOSHUS 0 OT mpeaMeTa 10 JUH3bI U paccTossHus T OT JTMH3BI 10
peanbHOrO M300paKeHUs Ha JKpaHe. PeasbHOE mepeBepHYTOe HM300pakeHWE Ha JKpaHe s
coOMparonield JIMH3BI TOJy4aeTcs, €CIH IPeIMET pPAcloJIOKUTh OT JHMH3Bl Ha PACCTOSHUU
oonbmiem pokycuoro. Ilpu stom ecmu  paccrosaue f<d<2f, To wu3z00pakenue Oymer
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yBenmuueHHbIM (puc.l), ecnu paccrossauu 2f<d, To ymenbuieHHbIM (puc. 2). HabGmromaembiM
IPEIMETOM MOKET CIYXKHUTh CBETSIIASACS CIIUPAIIb JJAMIIOUKH.

[Ipocreiimnii crioco® M3MEPEHHs ONTUYECKOW CUJIBI U (DOKYCHOTO PacCTOSIHUSI coOuparoiien
JIMH3bl OCHOBAH Ha UCHOJIb30BAHUU (POPMYIIbI JIMH3BL:

1,1 1,11
d f (1) nm a f F (2)
B kadectBe mpenMeTra MCHONB3YeTCsl CBETSIIASCS JamIiouka. JleficTBUTenbHOE M300pakeHHe
HUTH HaKaJa JJAMIIOYKH MOJIy4aloT Ha HKpaHe.

Xox paboTshl.

1.Cobpatb 2JIeKTPUUYECKYIO LEMb, OJKIIOUNB JIAMIIOUKY K HICTOUHUKY TOKA Yepe3 BBIKIIOYATENb.
2.IlocTaBUTh JTAMITOYKY M DKPaH 1O KpasM CTOJIa, MEXy HUMH IIOMECTHTh JIUH3Y. [lepememnias
JMH3Y, OJIyYUTh PE3KOE U300pakeHUe CBETAIIECHCS HUTH JIAMIIOUKH.

3.U3meputh pacctosiaust d u f, oOpaTuTe BHUMaHUE HA TOYHOCTh U3MEPEHUS PACCTOSHUM.
4.Paccuutats 1o popmynam (1) u (2) ontudeckyro cuiry ¥ OKYCHOE pacCTOSTHUE JIMH3bI.
5.BeiBon o pabote

Kakyto hopmy nMeeT Kaxiblii 311eMeHT pedieKTopHoro crekia gpapel? [lTouemy BpiOpaHa UMEHHO
takas ¢popma?

IIpakTyeckoe 3aganue Ne 2. M3yyenue nunteppepeHunu U AuGppaKkuuu cBeTa (KOy4HHr)
[{enb — KCHIEpUMEHTANIbHO U3YUUTh SIBJICHHE UHTEp(PEpEeHIUU U TUdPaKIUH.
O6opynoBaHue: CTaKaHbI C PACTBOPOM MbIJIa, KOJIBLIO IIPOBOJIOYHOE C PYYKOH, KalipoHOBast
TKaHb, KOMIIAKT-AKCK, JJaMIla HaKaJIMBaHUs, IITAHT€HIIUPKYIIb, IBE CTEKJITHHBIE IJTACTUHBI,
JI€3BUE, IIMHIIET, KAIIPOHOBAs TKaHb.
Memoouueckue ykazanusi:
Teopus
WnTtepdepenius — sBlieHUE XapaKTEepHOE AJsl BOJH JII0OOH MPUPOJbI: MEXaHHMYECKHX,
9JIEKTPOMArHuTHHIX. "VHTEepdepeHurs BOJIH — CJIOXKEHHWE B MPOCTPAHCTBE JBYX (WK
HECKOJIbKMX) BOJIH, IMpPU KOTOPOM B pa3HbIX €ro TOYKAX IOIy4aeTcs YCUJICHHE WIH
ocialieHue pe3yinbTupyromuiei BoaHbr . st o6pazoBaHus yCTOHYMBOI HHTEPHEPEHITMOHHON
KapTUHBI HEOOXOAMMBI KOTEPEHTHBIC (COTIIACOBAaHHBIE) HICTOYHUKH BOJTH.
KorepeHTHBIMM Ha3bIBaIOTCS BOJIHBI, UMEIOINE OJIMHAKOBYIO YaCTOTY IIOCTOSIHHYIO
pasHoCcTh (ha3. yCIIOBUS MAaKCUMYMOB YCJIOBHSI MHHUMYMOB, rae k=0; £ 1; £ 2; £ 3;...
(pa3HOCTBH X0/1a BOJH paBHA YETHOMY YMCIy IOJYBOJIH). BoiHbl OoT ucrounukoB S1 u S2
npuayT B Touky C B 0OTMHAKOBBIX (pa3ax u "ycuiisT npyr apyra’”. - pa3bl KojaebaHuii - pa3HOCTh
¢da3z A=2Xmax — aMIMTya pe3yiabTupyromen Boinsl, rae k=0; + 1; + 2; + 3;... (pa3HocTh
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X0Jla BOJIH paBHa HEUYETHOMY YMCIy MOIYBOJIH) BoiHbl OoT ucrounukoB S1 u S2 npunyr B
touky C B mpoTuBoazax u "moracst apyr apyra”. - ¢passl KojaedaHui - pasHocTh daz A=0 —
aMIUIATY1a PE3yAbTUPYIOLIEH BOIHBI.

HuTepdepeHinonnas kapTuHa — perysipHOe yepeioBaHue o0nacTeil HOBBIIICHHON U
MOHMKCHHOM HWHTCHCUBHOCTH cBeTa. MHTepdepeHuuss cBera — MPOCTPAHCTBEHHOE
nepepacnpe/iesieHie SHEPTUr CBETOBOTO M3JIyUEHUs MPU HAJIOKEHUU JBYX WU HECKOJIbKUX
cBETOBBIX BONH. CienoBarenbHO, B SBJICHUAX HHTepdepeHunu U audpakmum cBera
coOroaeTcs 3aKOH COXpaHeHus ’Hepruu. B obnactu mHTepdepeHIn cBeToBasi dHEPTus
TOJIBKO IE€pepaclpesensercsi, He IMpeBpallasich B JApyrue BHJIbl dHepruu. Bospacrtanue
SHEPTrUU B HEKOTOPBIX TOYKAX MHTEP(HEPEHIIMOHHOW KapTUHBI OTHOCHUTEIBHO CyMMAapHOM
CBETOBOM SHEPruuM KOMIIEHCUPYETCS yMEHbLIEHHWEM €€ B JpyruxX Todkax (cymMmapHas
CBETOBAsl SHEPrusi — ATO CBETOBas SHEPrus ABYX CBETOBBIX IYYKOB OT HE3aBHCHMBIX
HMCTOYHHUKOB).

CBeTibIe MOJIOCKU COOTBETCTBYIOT MaKCUMyMaM 3HEPTUH, TEMHbIE — MUHUMYMaM.

Jludpakius — siBICHUE OTKJIOHEHHS BOJHBI OT MPSMOJIMHEWHOTO PacIpOCTPaHCHHUS
MpU TPOXOXKJIECHUU 4Yepe3 Majble OTBEPCTUS W OTMOAHMM BOJHOM MAaJbIX MPENATCTBUM.
VYcnosue nposiBiaenus audpakuuu: d < , tae d — pa3Mep MpensTCTBUS, - JJIUHA BOJHEIL.
Pa3mepsl npensarcTBuii (OTBEPCTHIl) TOJKHBI ObITh MEHbBINE WM COM3MEPUMBI C JJIUHOM
BoJIHBL. CyIiecTBOBaHUE ATOTO SBJICHUS (IU(PAKINK) OrpaHHYUBAET 0071acTh MTPUMEHEHHS
3aKOHOB T'€OMETPHYECKONW ONTHKH U SBISETCS NPUYMHONW TMpejaena paspeularomiei
CTIIOCOOHOCTH
ONTUYECKUX MPUOOPOB.

JudpakimonHass penieTka — ONTHYCCKHH TpuOOp, TMPEACTABISIOMUN CcOO0M
MEePUOINYECKYIO CTPYKTYPY U3 OOJIBIIOr0 YKciia PEryasipHO PACIONOKEHHBIX SJIEMEHTOB, Ha
KOTOPBIX MpoucXoauT audpakuus csera. Lltpuxu c ompeneneHHbIM U MOCTOSHHBIM IS
JTaHHOM MH(PaKIIMOHHOMN peleTKH NpoduieM MOBTOPSIOTCA Yepe3 OAMHAKOBBIN TPOMEKYTOK
d (mepuon pemerkn). CiocoOHOCTh TUMPAKIIMOHHON PEMIETKH PACKIIAAbIBATh MaIal0IINI HA
Hee IIy4OK CBeTa II0 JJIMHAM BOJH SBJIETCA €€ OCHOBHBIM CBOWCTBOM. Paszmmyaror
OoTpaxkaTejabHble M Mpo3padyHble NU(paKkUUOHHBbIE pemieTku. B coBpeMeHHBbIX mnpudopax
MPUMEHSIOT B OCHOBHOM OTpa)kaTesIbHbIe JU(PPAKIINOHHBIE PELIETKH. Y CIIOBHE HAOMIOeHUs
TU(GPAKIMOHHOTO MaKCUMyMa:

3aganue Ne 1. oTBETHTE NMCHMEHHO HA BCE NIOCTABIEHHBIE BOIPOCHI U IPUCTYIUTE K
BBITIOJTHEHUIO Pa0OThI

XO/[ 3AHATHA:

Oneir 1. Onycture NpoOBOJOYHYIO pPaMKy B MbUIbHBIA pacTBop. [IponaGmiomaiite u
3apHucyiiTe MHTep(EepeHIIMOHHYIO KapTUHY B MBUIbHOH IIeHKe. [IpH OCBeIIeHun TIeHKH OesbIM
CBETOM (0T OKHa WJIM JIaMIIbl) BOSHUKAET OKpAIllMBaHHUE CBETJIBIX MOJIOC: BBEPXY — CUHUH 1IBET,
BHU3Y — B KpacHbli 1BeT. C MOMOUIbIO CTEKJISSHHOW TPYOKH BBIAYHTE MBUIbHBIM ITYy3bIpb.
[Tponabmronaiite 3a HUM. [Ipu ocBenieHnn ero 6eabIM CBETOM HaOJI01al0T 00pa30BaHUE IIBETHBIX
uHTEephEepeHIIMOHHBIX Kouiell. [Io Mepe yMeHbIIeHUs! TOJIMIMHBI TUIEHKH KOJbIA, PacIIupsscCh,
nepeMenaroTcsl BHU3.

OTBeThTE Ha BOIIPOCHL:

1. [Toyemy MBUTBHBIE ITY3BIPH UMEIOT PATYKHYIO OKPACKy?

2. Kakyro popMy UMEIOT paay>KHbIe OJIOCHI?

3. INouemy okpacka ITy3bIpsi BCE BpeMsi MEHSIETCs?

Omnpit 2. TuaTenbHO NPOTPUTE CTEKIISIHHBIE TUIACTUHKHU, CIOXKUTE UX BMECTE U COKMUTE
nanbliaMu. M3-3a He wuaeanbHOCTH (OPMBI  CONPUKACAIOIIUXCS TOBEPXHOCTEH MEXIy
IUIACTUHKaMM 00pa3yloTCsi TOHYAWIIME BO3AYIIHbIE MYCTOTHI, JAlOIIUE SIPKUE pPaTyKHbIE
KOJIbIICOOpa3Hble WM 3aMKHYTble HempaBUIbHOW (opmbl mosjockl. [Ipu M3MeHeHHM CHITbI,
CKMMAIOIIEH TUTACTHHKH, PACIIONOKEHHE U (hopMa MOJIOC U3MEHSIOTCS KaK B OTPAKEHHOM, TaK U
B IIPOXO/ISIIEM CBETE. 3apUCYHTE YBUJIEHHbIE BAMU KaPTHHKHU.

OTBeThTE Ha BOIIPOCHI:
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1. Iloyemy B OTHENBHBIX MECTaX CONPUKOCHOBEHHS IUIACTUH HAOMIOIAIOTCA SIPKHE pady’KHbIE
KOJIbLIeOOPa3HbIe WM HEMPaBUIbHOU (hOPMBI 110JI0CHI?
2. [loyemy ¢ W3MEHEHHEM HaKUMa U3MEHSIOTCS (GopMa M PACIOJOKEHHE TOTY4EHHBIX
UHTEpEPEHIIMOHHbBIX 110J10C?

OmnpiT 3. [TonoKuTe TOPU30HTAIHLHO HAa YPOBHE IJ1a3 KOMIAKT-AUCK. UTo BBl Habmoaere?
OO0BbsacHuUTe HaOIr0AaeMble siBiIeHU. ONMUIINTe UHTEP()EPEHLIUOHHYIO KAPTHHY.

OmnpiT 4. Bo3pMHUTE C TOMOIIBIO TUHIIETA JIe3BUE O€30MMaCHOM OPUTBBI M HATPEUTE €ro HaJ
IUITAaMEHEM T'OpeJIKU. 3apucyiTe Habl0JaeMyI0 KapTUHY
OTBeThTE HA BOIIPOCHI:

1. Kaxkoe sBieHue Bl HaOIHOMATINA?

2. Kak ero Mo>xHo 0OBsICHUTB?

3. Kakue nBera, 1 B KakOM MOpSAJKE IMOSBIAIOTCA HAa IOBEPXHOCTH JIE3BHS IIPU €ro
HarpeBaHuu?

OmnsbiT 5. [locMoTpHTE CKBO3b KalIPOHOBYIO TKaHb Ha HUTh Topsuiei amnbl. [ToBopaunBas
TKaHb BOKPYT OCH, T0O€TEeCh YeTKON AU(PPAKIIMOHHONW KAPTHHBI B BUAE JIBYX CKPEIICHHBIX MOJ
HPSMBIM YTJIOM JU(PAKIMOHHBIX IOJI0C. 3apucyiTe HabIt0JaeMblil TU(PPaKLIMOHHBIA KpecT.

OmnbiT 6. Ilponabmonaiite nBe AM(paKIMOHHBIE KAPTHHBI IPU PACCMOTPEHHHM HUTH
ropsiiei JaMmsl yepes 11eiib, 00pa30BaHHYI0 I'yOKaMH IITaHTeHIUPKYIA (pu mupuHe mesnu 0,05
MM 1 0,8 MMm). Onummre U3MEeHeHHe XapakTepa HHTEP()EPeHIMOHHON KapTUHBI MPH TIABHOM
IOBOPOTE IUTAHTCHLIUPKYJISl BOKPYT BEPTUKAIBHOHN ocu (mpy mupuHe menu 0,8 MM). DTOT OnbIT
NOBTOPUTE C JIBYMS JIe3BMSMM, HpWXKaB MX JApyr K Jpyry. Omnummre Xxapakrep
UHTEPPEPEHIINOHHON KapTHUHBI.
3anummTe BHIBOJABI. YKaXKHTE, B KAKUX W3 MPOAETAHHBIX BaMH OIBITOB HAOJIIOAATIOCH SIBICHUE
unrephepeHun’? gudpaxuun?

PA3JIEJI 5. 3BOJIIOIUS BCEJEHHOM
Tema 5.2. DBosouns 38e31. ['unore3za npoucxo:xxaenusi CojiHeUHOI CHCTEMBI.
IIpakTyeckoe 3aganue Ne 1. «I9Bomonus 3Be3a. 'mmore3a nmpoucxoxnenuss CoHevHOM
CHCTEMBbI».
Pemenne 3agaq «IBosonns 38e31. I'nnoresa npouncxoxnenusi ComHEYHON CHCTEMbD).

1. SIPKOCTb COJTHEUHOW KOPOHBI COCTaBJIET NMPUMEPHO 107° or apkoctu Connna. OHa
CBETUTCS 3a cueT paccesHus csera ConHIla Ha CBOOOAHBIX 3JeKTpoHax. OleHuTe Mmaccy
COJIHEYHOM KOPOHBI.

2. HaiinuTe nuHelHbIN paguyc KpyTriioro COJIHEYHOTO MATHA, KOTOPOE BHI3BIBAJIO OBl TaKOe
e najnenue spkoctu ConHia Ha 3emiie, KOTopoe HaOIroaeTcs BO BpeMsl MpoxoxkaeHus: Benepsl
o aucky Comuna. Temmeparypa B comeunom naTHe pasaa 4200 K, ono maxoautces B mentpe

JHUCKa CO.HHI_[a. IloremHeHHEM OHCKA COJ'IHI_Ia K Kparo HpeHere‘-IB.

3. Kak u3menunach Obl BUIUMasi 3Be3[Has BelWyuHa JIyHBI B MOJIHONYHHUE, €ciu Obl ee
aIp0e10 YBEJIMYMIIOCH IO CPAaBHEHHIO C COBPEMEHHBIM B TpH pa3a’?

4. Yemy paBHa TeMIiepaTypa MOBEpXHOCTH JIyHBI B MOJACOIHEYHOMN TOUKE?

S. B 2000 &. 6bi1a oTkphITa OuepesHas Manas MIaHETa M3 CeMeHCTBA TPAHCHENTYHOBBIX

mnaneT «[ImytraO» («IlmyToHUMKHY), KoTopas umeeT quamerp D = 650 xar, ee paccrosuue ot
Counnua B adenuu o = 5,6 MapO KM, a B nepurenuu — Iy = 2,1 MapO KM . Onpenenurts
MaKCHUMalbHbIA Onieck [lnyTmHO Tpu HaOMIOACHUSAX ¢ 3emuu (BIMsHUE aTMocdepsl He
YUUTBIBATH), IPH YCIOBUH, 9TO Ko3(duimenT otpaxenus ot nosepxuoct mianers: A =0,2.

6. [Ipe/moI0KNuM, 9TO BOKPYT 3BE3Ibl C TEMIIEPATypOH |« M CpPeaHell MIOTHOCTBIO P

nBmkercs iaHera. [lycte oHa He uMeeT atMocdepsl, oOpalieHa K 3Be3[e OJHONH CTOPOHOU U

uMeeT Takoe ke anbeno A, uto u y Jlynsl. UeMy paBeH meproj 0OpalleHHs ITOH IIAHETHI O
opOuTe, eciu TeMIlepaTypa Ha €€ TOBEpXHOCTH Takasl ke, Kak Ha JIyne? Kak 3aBucuT Temmneparypa
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Ha MOBEPXHOCTH IUIAHETHI OT 3eHUTHOro paccrostaust ConHma? Cywrtaercs, 4yTo W 3Be3da, U
IUTaHeTa U3TYYaroT KaKk aOCOJIIOTHO YEPHOE TEJIO.

7. 14 nos06ps 2003 ronma Obuia OTKpHITa KapiukoBas riuaHera CenHa, paanmyc KOTOPOU
coctapiisieT npumepHo 750 kM. Ee munumanbHoe ynanenue oT CoJiHila coctaBisier 76 a.e.
(actpoHOMHYECKHX enuHUIl), a HauOoimbiee — 960 a.e. CpaBaure Oneck Connna Ha CenHe B
adenuu ¢ 6imeckom JIyHsl Ha 3emute.

8. Ox3omnanera Corot-Exo-7, otkpeiras 3.02.2009 o TpaH3uTy Npy MOMOIIH (PpaHITy3CKOM
kocMmuueckon oocepparopun COROT, MeHee uem B J1Ba pa3a MPEBOCXOIUT 3EMITIO 110 JUAMETPY,
a ee Macca CONOCTaBMMa C 3€MHOH. DK30IUIaHETa COBEPIIAET IMOJIHBIA 000POT BOKPYT 3BE3/bI
(ouenn nmoxoxeit Ha CoisHile) mpumepHo 3a 20 vacoB. OLEHUTE TeMIIepaTypy Ha MOBEPXHOCTH
3TOM PK30IUTaHeTHl. UTo oxumaer ee B Oyayriem?

9. B espomeiickoit  HOxnoit O6cepBaropun (ESO) cosmaercs OWL («Upe3Bbyaiino
0omb1110H Teneckon») ¢ Auamerpom 3epkana 100 M u 1udpakImOHHBIM Ka4€CTBOM H300paKeHUS
B ONTUYECKOM JaMana3oHe. MOXHO U OyJeT ¢ MOMOIIbIO 3TOTO TEJIECKOMNa YBUIECTh XOTs Obl

oTnenbHEIe IaTHA Ha 3Be3e o Cen A kak MPOTSHKEHHBIE O0BEKTHI. 3BE31a O CenA - 3BE3/4,
O4YeHb 1Moxoskast Ha COJIHIIE U HAXOJIAIIASACA OT HETO HA PACCTOSIHUM MPUMEPHO 1,3 nK.

10. OneHuTe 4acTOTHBIN TMANa3oH, B KOTOPOM MOXKET padoTaTh paguoTeraecKon-pedaexTop
muamerpoM D =10 M, crenannsiit u3 Metannmudeckoii ceTky ¢ sdyeiikamu 1 cm.

11. 3Be3na Kamenna oTHOCHMTCS K TOMY € CHEKTpajdbHOMY Kiaccy, uro u CounHile.

m
Paccrosmue 1o nee papao I' =137k, a na mamewm HeGe ona BerAnuT Kak 38e3na M=0,1".
Ha xakoMm paccTosHuE oT Kamemisl J0KHA HAXOIUTHCA IUIAHETAa CO CPENHEH IIOTHOCTBIO

3
12/cm y UTOOBI YCIIOBUS Ha €€ MOBEPXHOCTU ObUIN CXO0XU ¢ 3eMHbIMU? Kakas macca 10iKHa

OBITH Y 3TOU IUIAHETHI?
12. B xenthix mydax 38e3nsl A u B cBersar onumakoso, a B kpacHBIX Tyuax 3Be3ia B ma

01m A K ?
y ﬂpqe, YcM 3BE31a . RaKas U3 3BE3/0 ropsmee.
13. B pmanexoil rajakTHUKe BCIIBIXHYJIA CBEPXHOBas 3Be3qa. Ee Oeck B MaKCUMyMe COCTaBUII

m o
m= 22 . JIuaus BOOOpPOda H B> Ha6J'IIOI[aBH_Ia$IC$I B €€ CIICKTPC COBMCCTUJIACH C JIMHUCU H a

1ab0opaToOpHOTO BOAOPOIHOTO cTaHaapTa. Kakoit 6meck umena Obl 3Ta CBEpXHOBAs, €ciiud Obl OHA
Haxoqujaach BONM3M IeHTpa Hamel [amaktuku, Ha paccrosnun I, = 8 knk or Comnnma?

JIaGopaTopHsle mmuHbI BoH muEHil H .1 H 3 PaBHEI ﬂa =6563 A° u /1’3 = 4861 A°,

nocrosiHHas Xa66ma H = 70ﬂ- Me:X3BE31HBIM U MEXTaJaKTUYECKUM IOTJIOLIEHUEM
c-Mnk

npeHedpeys.

14. VYV 3aTMeHHON IepeMEeHHON 3Be3/bl IIyOMHA TJaBHOTO U BTOPUYHOTO MHHHMYMOB

COCTaBJISIET COOTBETCTBEHHO 0,55m U 0,11m . Onpegenute, eciiv 3TO BO3MOXKHO: OTHOLIEHUE
Macc, OTHOLIEHHE paJnycoB, OTHOLIEHHE 3(h()EKTUBHBIX TEMIIEPATyp U OTHOIIEHHE CBETUMOCTEN
JIBYX 3B€3]I, BXOJAIIUX B cucTeMy. [loTeMHEeHneM TMCKOB 3Be3]] K Kparo peHeOpeyb.

15. Ha ceseprom me6e 2000 3Besn 6 -it Bumumoit 3Be3aHOIM BenmunHbl. Bo CKOIBKO pa3 ux

o m
obmmii cBet cumbHee cera Cupuyca, 6eck xoroporo —1,46" 2

16. B muranerapHoi TyMaHHOCTH HAOJIIOMAOTCSI OYCHB SIPKUE «HEOYIAPHBIC) TUHUMA a30Ta U
KucJjiopoaa. YcnoBueM HX BO3HHKHOBCHHUS SIBIISICTCS TO, 4YTO 3a BpCMA HaAXOXIACHUS B
BO30Y)XJICHHOM COCTOSIHUY aTOM HE JOJDKEH CTOJKHYTHCSI HU C OJTHUM AJIEKTPOHOM OKPYXKAroIIei
cpensl. OLIEHUTE CPENHIO KOHIIEHTPAIMIO JJIEKTPOHOB B ITUIAHETAPHON TYMaHHOCTH, €CIU
U3BECTHO, YTO TI0 OTHOCHTEIHHONH HWHTCHCHUBHOCTH O3THUX JIMHUHA TeMIlepaTypa COCTaBIISET
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10000 K, a Bpems xusan okono 50 cexynn. DddexTuBHOE ceueHne B3aMMOIEHCTBHSA aTOMa

-16 2
C DJISKTPOHOM paBHO 10 cm .

17. C camoro kpasi GONBIION CIHpPalbHON TIalaKTHKM, yaaneHHo#l oT Hac Ha 2 MnK u

> (o]
BUIMMOIT Ha 3emie «c pebpa» Kak TOHKAs HUTH pasMepoM 1°, GbLI TOMy4eH paJMOCHTHAI,
IOXOXKHMM Ha MO3bIBHBbIE JAajekod nuBuiau3anuu. C IOMOLIBIO TelecKomna ¢ (OKYCHBIM

paccTosiaieM 2 M ¥ JU(PAKUMOHHON PEIIETKH C paspelieHueM AL = 5A°/ mm co mensio,

HAIPaBJIEHHOW BJIOJIb OCHU TaJIaKTHKH, OBLI MOJIy4Y€H €€ cleKTp. JIMHUM B jKeNTO-3eJeHON YacTu
o

CIIEKTpa (5500 A ) OKa3alluCh HAKJIOHEHHBIMH MHOA yriaoM & =5°k HopMmanbHOMY

MOJIOKEeHNI0. B Kakyro 007acTh TralakTHUKW HYKHO TOCIAaTh OTBETHBIA CHUTHAN JalleKON
nuBuiIM3anuu? OpOUTHI 3B€3/1 BOKPYT LIEHTPa ralakKTUKUA CYUTATh KPYTOBBIMHU.

m
18. CKoIlUIeHHe TalaKTHK COCTOHUT W3 10 OOO OAMHAKOBBIX TI'aJIaKTHK C OeckoM 18

Kakaas. Bce ckomienre Ha 3eMHOM HeOe UMEET YTIIOBOU 1huaMeTp 5°. CrexTpalibHble U3MEPEHUS
oKa3aliv, 4TO KPaCHOC CMCIICHUC CKOIICHUS COCTaBJIACT 0,1, a pa3HOCTh JIYYEBBIX CKOPOCTEN
OTAEJIBHBIX TAIAKTUK U JIY4EBOW CKOPOCTH CKOIUIEHUS] JOCTUTAET +500 km/c. Onpenenuthb

BKJIaJ] TEMHOWM MaTepuu B Maccy cKoruieHus. CuurtaiiTe, 4TO BCE TaJaKTUKU COCTOAT U3 3BE3,
moxoxux Ha CoJHIEe.

19. Onenute maccy ['anaktuku nmo pacctosHuto ConHIA OT HeHTpa ["amakTUKU U CKOPOCTH
€ro JBWKEHUS 110 TAIAKTHYECKON opouTe.

20. Ilupuna muauu H B (1 =4863 Ao) B CIIEKTpe sipa ceilepTOBCKON TalaKTUKU

o
coctapmster oxono 30 A . KakoB pasbpoc XapakTepHBIX CKOpOCTEil JBHMKEHHS OOIaKoB
M3JTy4aroulero raza B Ape TOU raJJakTUKHU?

2.2. 3apanHus 1J1s1 IPOMEKYTOUYHOM aTTecTAlNU

Bonpocul k ouppepenyuposannomy 3auémy
KunemaTnka MarepuaabHON TOUKH.
DHeprusi, Macca U UMIyJIbC (POTOHA.
JlaBneHue cBera.
OmnbiTel JIeGenena.
Oddext Komnrona.
JunanexTuueckoe eAMHCTBO KOPITYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB U3ITYYCHHS.
VrioBble XapaKTEPUCTUKU JBUKEHHUS: YTOJ OBOPOTA, YIIIOBbIE CKOPOCTh U YCKOPEHHE.
CB43b TMHEWHBIX U YTJIOBBIX BEJIMYHH.
YpaBHEHHE IBH)KECHHUS.
. 3akoH Dapanes.
. IIpaBuno Jlenna.
. CaMOMHTyKIIMSI.
. B3auMHas unnykuus.
. IHyKTUBHOCTB.
. BuxpeBoe s1ekTpuueckoe mnoe.
. BuxpeBbie TOKH.
. 'a30BbI€ 3aKOHBI, ypaBHEHUE COCTOSIHUS UACAIBHOIO ra3a.
. Pactipenenenne MakcBemia. M3mepenue ckopocreit mosiekyn (ombitel [llTepra u
OnpapuKa).
. bapomerpuueckas hopmyna, pactipenenenue bonpimana, onbiter [leppena.
. Hanpsxenue u 9./1.C.
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3akoH OMa B HHTErpasibHOM (hopMme u quddepeHnnansHoi Gopme.

Pabora u MoUIHOCTH TOKA.

3akonsl Kupxroga.

[TpononpHBIEC U TIONIEPEYHbIE BOJIHBI.

YpaBHEHHE INIOCKOM TAPMOHUYECKON BOJIHBI.

WNurtepdepentus u qudpaxiiys BOJIH.

CtpoeHue KUAKOCTEH, OMMKHUN TTOPSIOK.

[ToBepXHOCTHBIH CII0i, TOBEPXHOCTHOE HATSKEHUE, KalUJUIIPHBIC SBJICHHUSL.
CrtpoeHue TBEPIBIX Tel

PensTuBUCTCKUI UMITYIIbC, peNsTUBUCTCKas (hopma BTOporo 3akoHa HeioToHa.
B3aumocBs3b Macchl U SJHEPIHH.

MarauTHble MOMEHTBI 3JIEKTPOHA U aTOMa.

Hamarnnuuanue BeecTsa.

Knaccudukanus BenecTB o MarHuTHBIM CBOMCTBaM.

®eppomarneTusm. OeppUTsI.

MoMEHT uHepLUU, MOMEHT UMITyJIbCa TBEPOTro Tea.

3aKOH COXpaHEHMsI MOMEHTA UMITyJIbCa TBEPJIOTO TeNa.

I'upockonueckuii 3pdexr.

KBanToBas ontuka.

TemoBoe U3lydeHue, ero 0COOEHHOCTH U XapaKTEPUCTUKH.

AOCOJIIOTHO YE€pPHOE TETIO.

3akon Kupxroda.

3akon Credana-bonpimana.

Pacnipenenenue sHEpruu B CieKTpe U3TyYEHHs a0COIIOTHO YEPHOTO Tela.
3axoH BuHa.

Kunemartuka BpamareiabHOro U KoJe0aTeIbHOTO IBU)KEHUSI MAaTepUATbHON TOYKU
CoBpemeHHas (pusnveckasi KapTuHa MHUpA.

Wepapxus cTpyKkTyp MaTtepuu, 3BOJIIOLNs BeeneHHoM.

®dusnyeckas KapTuHa MUpa Kak Gunocodckasi KaTeropus.

I"'apmMOHMYECKUI M AaHTAPMOHUYECKUN OCLUAILIATOP.

CBoOo1HBIE KOJIE0aHUS U UX YPAaBHEHUE JIBUIKEHUS.

CoOcTBeHHas 4yacToTa M SHEPTrHsl KoJIeOaHHH.

3aryxaromue KonedaHusi. AHTapMOHU3M.

[TapameTtpsl 3aTyxaHus KOJIEOAHUH.

PaguoakTUBHOCTB U €€ BUJIBI.

3aKOH paJl0aKTUBHOTO pacnaja.

AKTHBHOCTb UCTOYHHKOB M3TY4ECHHUS.

[TpouncxoxxaeHne U 3aKOHOMEPHOCTH alb(a-, 6eTa- ¥ raMMa-u3Ty4eHU aTOMHBIX S7Iep.
SnepHble peakuu 1 3aKOHBI COXPAHEHUSI.

Peakuus nenenus aapa.

3. Kpurepuu oueHuBaHust
Kpumepuu oyenueanus 6vinoninenus 3a0aHuii RPAKMUYECKUX 3AHAMUIL
Onenka "omauuno" — 3a1anre BBITIOTHEHO B MOJHOM 00beMe, TaHbI MPAaBUIBHBIE OTBETHI

Ha KOHTPOJIBHBIC BOIIPOCHI, CACIaHbI IOTHYCCKH TOYHBIC BBIBObI.

Onenka "xopowo" — 3ajaHue BBITIOTHEHO B IMOJHOM 00beMe, TaHbl IPABUILHBIE OTBETHI

Ha KOHTPOJIBHBIC BOIIPOCHI, HC BCC BBIBOABI IOTMYCCKHU TOYHBI U ITPABUJIbHBI.

Onenka "yoosremeopumenvro” — 3aaHne BBITIOTHEHO B TIOTHOM 00beMe, €CTh OIUOKY B

OTBCTAaX Ha KOHTPOJBHBIC BOIIPOCHI, HC BCC BBIBOALI IIPABUJILHBIC.

Onenka "nHeyoosremgopumenvro" — 3aJaHue HE BBITIOTHEHO, OTBETOB HET, BEIBOJIOB HET.

Kpumepuu OUCHUBAHUA 6bINOIHEHUA 3a0anuil no peuienuro 3a0au
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OrneHKa «OTJIMYHO» BBICTABISETCS, €CIIM paboTa BBITIOJHEHA CAMOCTOSTENILHO B MIOJTHOM
o0BeMe ¢ coOI0ICHIEM HeOOX0IMMOM MTOCIIeIOBATEILHOCTH IIPOBECHHS OIIBITOB M M3MEPEHUH;
B IIPEJICTABJICHHOM OTYETE MPABUIILHO M aKKYPaTHO BBIMIOTHEHBI BCE 3aIMCH, TAOIUIIbI, PUCYHKH,
YepTexH, rpaduKd, BBIYUCICHHUS M CICJIaH BBIBOJ, a TaKXKe IPEJCTaBICHbI OTBETHI Ha
JOTIOTHATEILHBIC BOTIPOCHI.

O1ieHKa «X0POII0» BHICTABJISCTCS B TOM CIIydae, €CJIM BBIMOJTHEHBI TPEOOBAHHS K OIICHKE
5, HO: OBUIO JOMYIIEHO ABA-TPU HeouYeTa, WM He 0ojiee 0JHOW HerpyOoil OIMOKK M OHOTO
HEJ0YeTa, WIH B Ipoliecce padoThl 00paliaivch K MPEroIaBaTelIio 3a KOHCYJIbTallueH.

OreHKa «y/10BJE€TBOPUTEIbHO)» BBICTABIISICTCS B TOM ClTydae, €Ciii padoTa BRIIIOJTHCHA HE
ITOJIHOCTBIO, HO 00BEM BEITTOJTHEHHON YaCTH TAKOB, YTO MOYKHO CJIE€7aTh BBIBOJIbI, MJIN €CJIH B XO€
MIPOBEJICHUS OIBITA U U3MEPCHHI OBLITU JTOMYIICHBI CJICTYIOIINE OMTUOKH:

a) OMNBIT TMPOBOJWJICS B HEPANMOHAIBHBIX YCIOBHSX, YTO IPHUBEIO K IOJYYCHHIO
PE3YNIBTATOB C OOJIBIICH MOTPENTHOCTHIO;

0) unu B oT4yeTe ObLIN TOMYIICHBI B OOIIEH CII0)KHOCTH He OoJiee ABYX OMUOOK, a, UMEHHO,
B 3amUCAX CIWHMII W3MEPCHHs, B BBIUUCICHUAX, Tpadukax, TaOIMIax, cxeMmax, He
NPUHIUITHAIBHOTO JUTsl JAHHOM paboThI XapakTepa, He MOBIUSBIINX HA PE3yJIbTaT BBITIOJTHEHUSI.

OreHKa «HeYT0BJIETBOPUTEIbHO)» CTABUTCS B TOM CIIy4ae, €clid: paboTa BBITIOJIHEHA HE
MOJIHOCTBIO, U 00BEM BBIIMTOJIHEHHOMN YacTH padOThI HE IO3BOJIAET CAeaTh MPABUIbHBIC BHIBOIbI
WM B X0JI¢ pa0OTHI M B OTYETE OOHAPYKHIUCh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUYCHHEIC B
TPeOOBAHUAX K OIIEHKE «3).

Kpumepuu oyenusanua ougppepenyuposannozo 3auema:
Ouenka "omauuno"” —
1. T'nmyOokoe u mpoyHOE YCBOEHHE IPOrPaMMHOI0 MaTepHaia.
2. TouHOCTh U 000OCHOBAaHHOCTbH BBIBOJIOB.
3. be3zommboyHOE BBHITTOTHEHNE PAKTUIECKOTO 3a/IaHHsL.
4. TouHble, MOJIHBIE U JIOTUYHBIE OTBETHI Ha IOTIOJIHUTEIbHBIE BOITPOCHI.

Ouenka "xopouio" —

1. Xopomiee 3HaHHE TPOrPaMMHOT0 MaTepHaa.

2. HepmoctarouyHO MOJIHOE H3JI0KEHHE TEOPETHUECKOro BOIPOCA HK3aMEHALMOHHOTO
ounera.

3. Hamuume  He3HauUTENbHBIX  HETOYHOCTEH B  YNOTPEOJEHMH  TEPMHHOB,
KJ1acCU(pUKaIUH.

4. HenonHoTa npencTaBIeHHOr0 WITIOCTPATUBHOTO MaTepHaia.

5. Tounocts 1 000CHOBAHHOCTEL BLEIBOIOB.

6. JlornyHoe M3J10)KEHUE BOIPOCA, COOTBETCTBHE U3JIOKEHUS HAYYHOMY CTUIIIO.

7. Herpy6as omu0ka npu BeIMOJIHEHUN TPAKTHUECKOTO 3aJaHMUS.

Ornenka "yoosremsopumenvho"” —

1. TloBepXHOCTHOE yCBOEHHE MPOTrPAMMHOIO MaTepHaa.

2. HemoctarouHO TMONHOE H3JI0KEHHE TEOPETHYECKOTO BOMPOCA HK3aMEHAIIMOHHOTO
ouera.

3. 3arpyaHeHuWe B TIPUBEACHWW TPHMEPOB, IOITBEPKAAIONINX TEOPETHUECKHUE
MOJIOKEHHUS.

4. Hanuywne HETOYHOCTEH B yIIOTPEOJIEHUN TEPMUHOB, KJIacCU(UKAITUH.

5. Heymenue yeTko copMynupoBaTh BHIBOJBI.

6. OrtcyTcTBHE HaBBIKOB HAYYHOTO CTHJISI U3JIOKEHHUS.

7. T'py0Gas ommbKa B IpaKTHUECKOM 33JaHUH.

8. HerouHble OTBETHI Ha AOMOJHUTENBHBIE BOTIPOCHI.
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Onenka "neyoosremeopumenvro” —

1.

2.
3.
4

He3Hnanue 3Ha4UTENbHOM YacTH MPOrpaMMHOTO MaTepuaia.
Heymenwne BBIICTUTE TTIABHOE, CAETATh BBIBOBI U 000OIIICHMS.
['pyObie omMOKH MPH BHITOJIHEHUH MPAKTUYECKOTO 3a/1aHuUS.
HenpaBuiibHble OTBETHI HA JOTOJIHUTEIBHBIE BOIIPOCHI.



