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IHosicHuTEALHAA3ANIUCKA

Oo0masxapakrepucTukaydeoOHoronpeamera«Pu3nka»

Kypc ¢usuku — cucremoo0Opasyomuii s eCTEeCTBEHHO-HAYYHBIX
y4EOHBIXIIPEAMETOB, IOCKOIbKY(PU3MUECKHE3aKOHBLIEKATBOCHOBEIPOLIECCOBUSBIIE
HUM,U3y4aeMbIXXUMHUEH,010a0ruei,actponomueiindusndeckoiireorpadueit. Gusu
Ka —3TONPEAMET,KOTOPHIMHETOIbKOBHOCUTOCHOBHOMBKJIIAABECTECTBEHHO -
Hay4YHYIOKapTUHYMHUPA,HOUNPEOCTABIIETHANOOJIEesICHhIeOOpa3LbIIPUMEHEHHUSIHA
YYHOTOMETO/Ia03HAHUS,T.
€.croco0anoy4yeHus10cToBepHbIx3HaHuomupe. Hakonen, puznka—
ATONPEAMET,KOTOPBIMHAPSATYCAPYTUMHECTECTBEHHO-
HAy4YHBIMUIIPEIMETAMUI0JKEH1aThOO y Ao IUMCATIPEICTaBIeHUe 00y BIeKaTEeIbH
OCTUHAaYYHOTOMCCIIEJOBAHUSUPATOCTUCAMOCTOSITEIbHOTOOTKPBITUSIHOBOTO3HAH US1.

Onmna w3 TrHaBHBIX 3a7a4  (PU3MYECKOTO0 O00pa3oBaHMs B  CTPYKTYype
00111eroo06pa3o0BaHUsICOCTOUTB(HOPMUPOBAHUUECTECTBEHHO -
HAyYHOMUTPAaMOTHOCTMMHMHTEpECAa K HayKe Yy OCHOBHOM Macchl OO0yuaromuxcs,
KOTOpBIE B
nanbHeNIeMOy 1y T3aHIThIBCAMBIXpa3HO-00pa3HbIXchepaxaearensuoct. Hone
MEHeeBa)KHOI3a1auelsIBIse TCABBISIBICHUEUIIOATOTOBKATAIAH TIIMBBIXMOJIOIBIXITIO
AeNIAIPOAOIKEHN00pa30BaHUsIM 1A bHEHIIEHTTPO(hECCHOHATTBHON IEATENbHOCTH
BOOJIACTHECTECTBEHHO-
Hay4YHBIXHCCIIE0BAHUNNCO31aHUMHOBBIXTEXHOIOT M. COTJIaCHONPUHATOMYBMEXK
YHapoJIHOMCOOOLIeCTBeOIpeieNeH 0, «EcTecTBEeHHO-Hay4Hasi TPaMOTHOCTb — 3TO
CIIOCOOHOCTD
YeJI0BeKa3aHUMAaThaKTHBHYIOIPaX 1aHCKYIOTO3UIIUIONO00IIECTBEHHO3HAYUMBIMBO
pocam,CBsI3aHHBIMCECTECTBEHHBIMUHAYKAMU, HETOTOTOBHOCTBMHTEPECOBATHCS
€CTECTBEHHO-HAYYHBIMU UJICSIMHU. Hayuno IPaMOTHBIH
YeJIOBEKCTPEMUTCAy4aCTBOBAThBAPT yMEHTUPOBAHHOMOOCY K I€HUUIIPOOIIEM,0THOC
ALUXCAKECTECTBEHHPIMHAYKaMU TEXHOJIOT USIM, YTOTPEOYETOTHETOCIIE Y FOIINX
KOMIIETEHTHOCTEM:

HAy4yHO OOBSCHATH SIBJICHHS, OLIEHUBAaTh U IOHUMATh

0COOCHHOCTHHAYYHOTO UCCIICIOBAHMS,

UHTEPIPETUPOBATHIAHHBICUUCIIONB30BAaThHAYYHBIEJ0KA3aTEIbCTBAIIANIONYY
€HUSIBBIBOJIOB.

N3yuennehn3nkncnocoOHOBHECTUPEHIAIONTUIBKIAABPOPMUPOBAHNEECTECT
BEHHO-HAyYHONUTPaMOTHOCTHOOyUYaOIIUXCS.

HeaunzydyenussyuyeoHoronpeamMera«@usuka
Hennuzyuennsihpu3nKnHAypOBHEOCHOBHOTO00IIET000pa30BaHUSOTIPEICIICH
piBKoHLIenuunpenoaapanusiyueonoronpeamera«Ou3nukans



oOpa3oBarenbHbIXopranu3anusxPoccuiickoii®enepanuu, peann3yomuX0CHOBHbIE
o01ieo0pa3zoBaTeabHbIENPOrpaMMBbL, yTBEpKAEHHOMpemenneMKomnerunuMunucrep
ctBanpocseenusPoccuiickoii®enepanuu, mporokonor3aexadps2019r. Nel IK-4BH.

HenuunzyyeHusipu3uKu:

NprOoOpPETCHUENHTEPECAUCTPEMIICHUI00 yIaOIINXCSIKHAYYHOM YN 3Y YCHHIOTT
PHUPOIBIL,PAa3BUTHEUXUHTEIUICKTYaIbHBIXH TBOPUECKUXCIIOCOOHOCTEH;

pa3BUTHE  TPEICTaBICHUH O  HAYYHOM  METO/A€  T[O3HaHUSA U
(GopMUPOBAHUEUCCIIEIOBATEILCKOTOOTHOIICHHUS K OKPYKAIOIIMMSBICHUSM;

dopMupoBaHHE HAYYHOTO MHPOBO33PEHUSA KaK pe3yibTaTa HW3YYCHHS
OCHOBCTPOCHHUSIMATEPUUN( yHIaMEHTATbHBIX3aKOHOB()H3HKY;

dbopMupoBaHUETIPEICTABICHUHOPOIU(DUUKUISIPA3BUTHSIPYTUXECTECTBEH
HBIXHAYK, TEXHUKH ¥ TEXHOJIOTH;

pa3BUTHENPECTABICHUHOBO3MOXKHbBIXC(hepaxOyayuieinnpodeccuoHaabHOM
esITeNIbHOCTH,CBA3aHHONC(U3UKOM, TOATOTOBKAKAATbHEHIIIEMYO00 yIeHHIOBITOMHATT
paBJICHUU.

JloCTH)KEeHNEeI T XIIEICHHAY POBHEOCHOBHOT 000IIIET000pa30BaHUSIO0ECTICUNB
aeTCSpEIICHHEM CJIeTYIOIINX3a/1a4:

proOpETCHUE3HAHUHOANCKPE THOMCTPOCHUHMBEIIIECTBA,0MEXaHIHYECKHX, TETI
JIOBBIX,JIEKTPUICCKUX,MarHUITHBIXUKBAHTOBBIX SIBIICHUSX;

pUOOPETCHHEYMEHUHONMCHIBATHHOOBSICHATH(PU3NICCKUCIBICHUSCHUCTIOND3
OBAHHMEMITOJIYYEHHBIX3HAHUH;

OCBOEHHEMETOA0BPEIICHUATIPOCTEHIINXPACUETHBIX3a1aUCUCIIONb30BAHUEM
puznyeckuxMoenei, TBOpUECKUXUITPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHMM HaAOMOJaTh NPHUPOAHBIE SBJIECHUS U BBINOIHATH
OTIBITHI,JIA0OpATOpHBIE  pa0OThl U OKCIEPUMEHTAJIBHBIE  HCCIEIOBAHUSA C
UCIOJIb30BaHUEMHU3MEPUTEIBHBIX IPHOOPOB;

OCBOCHUENPHUEMOBPAOOTHICHH(DOPMALINEH (P U3UIECKOTOCOICPKAH U, BKITFOYA
AUH(OPMALIHIO0COBPEMEHHBIXJ0CTHKEHUSX PU3UKHU;aHATU3UKPUTHYECKOCOLICHUB
aHvue UHQpopMaIuu;

3HaKOMCTBO €O cdepaMu NpodecCUOHAIBHON AEsTeNbHOCTH, CBA3aHHBIMU
c(U3UKON,ICOBPEMEHHBIMUTEXHOIOT USIMH, OCHOBAHHBIMUHATOCTH)KEHUAX PU3NYEC
KOMHAYKH.

Ha ocHoBe m3ydeHus marepuana Kypca (U3MKH NPOJOJKATh pPa3BUBATH
yobyuatouiuxcaicHO I AmbicauTenbHbIeONEpaluy, IpUU3yYeHUU(PU3NUECKUX3aKOH
OB,TE€OPUi;00pa3HOTr0,JIOTMYECKOTOMBIIIICHHUS, TPUPEIICHUN3a,/1a4;pa3In YHbIE
BUJIBI namsT{ u BHUMAaHUS, npu U3y4YEeHUU HAy4YHOU
AesITeIbHOCTUYYEHBIX; (POPMHPOBATHHAYUHYIOPEUb,CIIPUMEHEHUEM (PU3NUECKOUTED
MUHOJIOTUMHABCEXATANaX00yYeHUSIMOCYIIECTBISI THKOPPEKIIUIOABUT aTEIbHBIXHAPY
[ICHUUTTPUBBINTOIHEHUUITPAKTHUECKUX3aJaHuHIInIa00paTopHbIXpaboT.Makcuma
JHHOCBS3BIBATHIIPUOOPETAEMbIE3HAHUSICTIPAKTUYECKOM AeSITEIbHOCTBIO U
MOBCEITHEBHOM KU3HBIO o0yyaroumxcs,
pa3BHUBaThy4eOHYIOMOTHBALMIOKIIO3HABATEIbHOUIEATEIHLHOCTH.



IpuHIMNBIMNOAXOABIKPEATN3ANNUPAO0YEii MPOrpaMmMbl

Hunamuunocmosocnpusamusiyyednocomamepuana. llpenmnonaraeTucmnoib30Ba
HUE3aTaHUHTIIOCTeNIEHHHApacTaonenTpyaHoctu. Clie1ye Tno 10 upaTh3aaHus, IPHB
BITIOJTHEHUUKOTOPBIXUCIIONB3YIOTCSICHCTBUS PA3 IMIHBIXaHATU3aTOPOB CITYXOBOT O,
3pUTEIHHOTO,KHHECTETUICCKOTO.

lpunyunnpoodykmuenotiobpabomxuurngopmayuu. BUesiXryqieroycBoeHus
npeaMera, paboyasi mporpaMma COCTABJISIETCS TaKUM 00pa3oM, YTOOBIMMETH
BO3MOXHOCTh  YBEJIUYUTh  KOJWYECTBO  YacoB  TI0O  BCEM  TEMaMm,
UCKITIOYUTHHE00sI3aTEIbHBIC TEMBI, COKPATHB 00BEM TECOPETUYECKOTO MaTepuala,
COXPaHUBIIPH ATOM KaK MUHUMYM 0a30BBbIi YPOBEHB IMOATOTOBKHA OOYYaOIIUXCS.
VY nenuTh00IIbIIeeBHUMAaHUEHAT JISTHO -
AMITUPUYCCKONIEITeTIbHOCTH. TeOpUIMOKE TH3YIaThCI0€3BBIBOTIACTIOKHBIX(POPMY
n1.3a1a49m, TpeOyIOIHETIPUMEHEHUSICIIO K HBIXMATEMATHYECKUX BEIYUCIICHUHHPOPMY
J1,peIIaroTCSIBKIACCECTIOMOIIBIO YU TENS . BydeOHBIAIPO1IecCHE00 X0 JMMOBKITIOYATh
3aJlaHus, IPENONAraloue  CaMOCTOATEIbHYI0  00paboTky  mH(popmammu
00yJaIONIMMHUCS CHCIIOJIb30BaHUEM JO3MPOBAaHHON MOATAITHOW MOMOIIH Tearora.
[IpenBapurenbHOyUnTENL OOy4aeT paboraTh ¢ wuHOpMamMer mo o0pasiy,
aNTOPUTMY,
Borpocam. O0yUaroMiiCsI0CyIIeCTBISIETICPEHOCIIOKa3aHHOT 0CIIOC00a00padoTKHH
HpopMaIMHA CBOEWHINBHUIYaIbHOE3aJaHHE.

lpunyununousudyanvro-
ougpepenyuposannoconooxooda. llpupeanuzanuraganTuPOBAHHOUTIPOTPAMMBIHEO
OX0IMMOMCIIONB30BaTh AN (D PEePEHITMPOBAHHBIA TOIX0 K KaXIOMy 00yJaromeMmy

COTJIACHO ero
nuarno3anpekomeHaanuii [ IMITK. BriporiecceoOyueHus, yauTeIbydu THIBACTTAKUEO
coOeHHOCTH  oOydaromierocs,  Kak  pa3BUTHE  JIBUTATEIIbHOM  cdepsl,

HapyleHneoOmel MoTopuku (o0Iass HanpsHKEHHOCTh WIIM BSUIOCTh, HETOYHOCTD
JBIKCHHM, TApaJIU Y, [Tape3bl, HUIMUNEUXOCTATOYHBIXSIBIICHUN ) ;0CO00€HHOCTUPAOOT
0CTIOCOOHOCTH (YTOMIIIEMOCTh, UCTOIIIAEMOCTh, PACCETHHOCTb, IPECHIIIIAEMOCTb,
YCUIYUBOCTb, TEMIT PabOThI; YBETUYCHHE KOJUYECTBA OMMOOK KKOHITY YPOKa WU
npu 0JIHOOOpa3HBIX BHJIaX NEATEIbHOCTH ). Tonkue
JBUKEHUSTIATBIIEBHEPA3BUTHINIPAKTUUECKIYBcexo0yuatonuxcs. [loatomynepe nyu
UTEJIEM CTOUT 3aJlaya COBEPIICHCTBOBAHUS JBHKEHUI U CEHCOPHOTO Pa3BUTHUSIIPU
BBITTOJTHEHU U MPAKTUYECKUX u 1a00paTOPHBIX pa6ort.Ilpu
HEJIOCTATOYHOMPA3BUTHHYCTHOUPEUUTTPUITPOBEACHUUTEKYIIETOMUTOTOBOTOKOHTP
OJIAMCIIOJIb3YETMETOAbL, 00 1€TUaIOIINE JOCTUKEHUATION0KUTEIbHOTOPE3yIbTaTan
HE TPaBMUPYIOIIYIOTICUXUKYOO0 y4aroI[UXCSl.

I punyunmomusayuuxyyeruro. ITOTHPUHIHUIIIOIPA3YMEBAET, YTOKAKA0CYUe
OHOE 3aJaHWEe JOJDKHO OBITh YETKUM, T.€. OOYyYaIOIUWCA JODKEH TOYHO
3HaTh,4YTOHAI0CAEIATHISIONYYEHUSIPE3yIbTaTa. Y 00 yUarollerocsBciryyae3aTpy/l
HEHUSI JOJKHA OBITh BO3MOXHOCTH BOCHOJIB30BaThCSl OMOPOM MO 00pasiy,no
aNropuTMY(3a0BUI-MIOBTOPIO-BCIIOMHIO-CJIEJNAI0).

OaHUMU3ITYTEHTTOBBIIIEHUSIMOTHBALMU NI (PEKTUBHOCTUYUEOHONUIEATEILHO
CTH SBIACTCA BKIIOYEHHE OOydYalomuxcsi B  y4COHO-HCCIIEIOBATEIbCKYIO
UIIPOEKTHYIOICSTEIbHOCTh,KOTOPAsUMEETCIEAYIOIINEOCOOCHHOCTH:



e e W 3aJa4d OTUX BHAOB JCATCIBHOCTH OOYYArOIIMXCS
OTIPEIEISIFOTCAKAK WX JTUYHOCTHBIMH MOTHBAaMH, TaK U COIUATBHBIMH. DTO
O3HAYAeT, YTOTaKasl NEITEILHOCTh JOJDKHA OBITh HAmpaBlieHa HE TOJIBKO Ha
MOBBIIIEHUEKOMIIETCHTHOCTUTIOAPOCTKOBBIPEIMETHOHOOIACTHOTIPEICTICHH
BIXy4EOHBIX JIUCITUIUTMH, HE TOJIBKO HAa Pa3BUTHE MX CIIOCOOHOCTEH, HO U
HACO3JaHUETIPOIYKTA, IMEIOIIETO 3HAUNMOCTh IS IPYTHX;

¢ y4eOHO-HUCCIIE0BATEIbCKASUIIPOCKTHASIEATEILHOCTHI0JDKHAOBITh
OpraHvM3oBaHa TakuM  00pa3oM, 4YTOObl  OOydYalIIUecs  CMOTJIHU
peanu30BaTHCBOUIIOTPEOHOCTHBOOIIEHUHNCOHOKIACCHUKAMU, AU TEIIIMUNT.
1.CTposipa3IMyHOrOpOAa0 THOIIICHUSABX O ICTICIICHAIPABICHHOM, TOUCKOBOM, T
BOPYECKOUHUIIPOTYKTUBHOUIEATEILHOCTH, 00 yIarOIINECIOBIIaICBAIOT
HOpPMaMH B3aMMOOTHOIICHUW C Pa3HBIMHU JIIOJIBMH, YMCHHSIMUIICPEXOIUTh
oT OJTHOTO BUJA oOIIeHUS K JIPYTOMY, IPHOOPETAIOT
HABBIKUWHIUBUTYTBHOWCAMOCTOSTSIIBHOWPAOOTHIMCOTPY THIUECTBABKOJIIIE
KTHBE;

e OpraHu3anusy4eOoHo-

UCCIICI0BATEILCKUXUITPOCKTHRIXPAOOTOO yHarOITMXCI00SCIIeYMBACTCOUCTAH
UEPa3TMYHBIXBUIOBIIO3HABATEIILBHOW ~ JCATCIIBHOCTH. B 3THX  BHaax
JESATEITBHOCTH MOTYT
OBITHBOCTPEOOBAHBINPAKTUICCKUITFOOBIECTIOCOOHOCTHITOAPOCTKOB, PEATH30B
AHBUTHYHBICTIPUCTPACTUSIKTOM yHITUTHOMYBUIYICATEIIEHOCTH.

XapakTepucTuKaoco0bIX00pa30BaTeIbHbIXIIOTPEOHOCTEH

® HENPEPBIBHOCTHKOPPEKIIMOHHO-
Pa3BUBAIOLIETONPOLECCA,PEATTU3YEMOTO KaK yepes CoJlepXaHue
o0pa3zoBaTeIbHBIX 001aCTel, TaK M BIPOIICCCENHIUBUTYIbHOUPAOOTHI;

® BBEJICHUEBCOEPKAaHNEO0yUCHUACTICIMAIbHBIXPA3/IeTIOB, HEMPUCYTC
TBYOIMXBI [porpaMMeHOpManbHOPa3BUBAIOLIUMCSICBEPCTHUKAM;

® HCIOJIb30BaHUECTIEIIMATBHBIXMETO/I0B, IPUEMOBUCPEACTBOO Y USHHSI(
BTOMYHMCIIECIICIINATN3UPOBAHHBIXKOMIIBIOTEPHBIXTEXHOJIOT U ),00€ecTieunBa
IOLMXPEeANN3alNI000yYCHHS;

® UHAMBHUAYyanu3anus oOydeHus Tpebyercs B OoObIlel CTENeHH,
YeMJITHOPMATUBHOPA3BUBAIOIIETOCA00YIaIOIETOCS;

¢ HE0OXO0IMMOUCITIOIB30BAHUEOTIOPCACTAIU3AIIUEHB()OpPMEATTOPUTMO
B TS KOHKpPETU3aLUU JNEUCTBUN IIpU CaMOCTOSITEIbHOU
paboTe,00ecrnedeHneoco00NTPOCTPaHCTBEHHOMUBPEMEHHONOPTraHU3aIInHuO0
pa30BaTEIbHONCPEBI.

e crieruanabHOEe OO0Yy4YeHHUE «IepeHoCcy» C(HOPMHUPOBAHHBIX 3HAHUMN
UYMEHUNBHOBBIECUTYAIIMUB3AUMOAEHCTBUSCIEICTBUTEIIbHOCTHIO;

e crieruaibHas TOMOIIh B PAa3BUTHU BO3MOXKHOCTEH BepOalbHOMN
MHEeBEepOATTbHOMKOMMYHUKAIIMU HA YPOKaX()U3UKHU.

MecTtoydeOHoronpeaMera«®u3uka» By4eOHOMILJIAHE
B cootBerctBun ¢ ®I'OC OOO ¢Pusuka sBuasgercss o00A3aTEIbHBIM



MpeIMETOMHAaYPOBHEOCHOBHOT000111ero00pa3oBanus. JlaHHasmporpaMmanperycma
TpUBAETU3YUCHUEPUZUKMHA0A30BOMYPOBHEBOOBEMEO2 YBHEIENMOB7,8,91
1Okaccax.

Conep:xxkanneyyeOHoronpeamera«®@u3nKa»
7 KJjaacc

Paznenl.®@u3uka neéposibBIO3HAHUHOKPYKAKILET0 MUPa

dusznka —
Haykaonpupoze. Isnenusnpupoasi(MCL). OusnueckuesBaeHNs :MEXaHUUECKHE, TETT
JIOBBIE,3JIEKTPUYECKUE,MATHUTHBIE,CBETOBBIE,3BYKOBBIE.

OdusnueckueBennunHbL Mzmepenneduzndeckuxpennand. Duznueckuenpuoo
polL.IlorpemHocTeuaMepeHnii. Mex 1yHapoAHASICUCTEMASTUHUII.

KakdusukanapyrueectecTBeHHbICHAYKUN3yUdarOTIpupoay.EcrectBeHHo-
HAyYHBIMMETOIMIO3HAHM S : HAOTI0/IeHHE, TOCTAHOBKAHAYYHOT OBOIIPOCa,
BBIJIBOKECHUE TUIIOTE3, AKCIIEPUMEHT 1o MPOBEPKE TUIIOTE3,
o0bsicHeHneHab o 1aeMorosBiieHu. Onucanueu3nIeCKUXsIBICHUICTIOMOIIBIOMO
Jenen.

JHemoncmpayuu

1. MexaHnyeckue, TeII0BbIE,IEKTPUUECKUE,MAarHUTHBIE,CBETOBBICSIBJICH
usl.

2. dusndeckre NpuoOOpsI U MPOIEaypa MPSIMBIX U3MEPEHUN

aHAJIOTOBBIMULIU(PPOBBIM TPHUOOPOM.

Jlabopamopnuviepadbomuiuonvimot
OmnpeneneHueEeHbIIEICHUIIKAIBIN3MEPUTETHHOTOTIPUOOpA.
HN3mepeHnnepaccToOSHUN.
N3mepenneoO0bEMaxuIKOCTUITBEPOTOTENA.
OnpenenenuepazmMepoBMaIbIXTE.

N3smepenune temmneparypbl IIPU MOMOIIM KUJIKOCTHOTO TEPMOMETpA
UJaTYUKATEMIIEPaTyPhL.

6. [IpoBenenuenccne10BaHUATIONPOBEPKETUIIOTESI: TAIbBHOCTHIIONETA
[apuka, myIeHHOro TOPU30HTAIIBHO, TEM OO0JIbIe, YeM OOJIBIIEe BHICOTAITYCKA.

Paznen2.llepBoHayaibHbleCBeeHUAOCTPOCHUNBEIECTBA

CrpoeHuneBelecTBa:aTOMbIUMOJIEKYJIbI, UXpa3Mepbl. OTbIThL, 10Ka3bIBAIOIINE
JIACKPETHOECTPOCHUE BEILIECTBA.

JIBrxkeHneuacTuiseniecTsa. CBAI3bCKOPOCTUABUKEHUSHYACTULICTEMIIEPATYPO
i.bpoynoBckoensmkenue, mud Qysus. B3anmoneic TBreYac TUIIBEIECTBA  IIPUTSKEH
V€ UOTTAIKUBAHHUE.

ArperaTHble COCTOSIHMSL BEIIECTBA: CTPOCHUE TAa30B, KUJIKOCTEH U
TBEPABIX(KPUCTANINYECKUX ) TeN. B3anMOCBSI3bMEX 1yCBOMCTBAMUBEIIECTBBPA3ZHBIX
arperaTHbIXCOCTOSHUSAXUUXATOMHO-MOJIEKYISIpHBIMCTpOoeHuEM. OCOOEHHOCTH

2

AR A

1 MC-
DJICMCHT! LICO,Hep)KaHI/ISI,BKHIOLIaIOHII/ICMCX(H‘peﬂMeTHLICCBSBI/I, KOTOpBIeHOI[pOGHeepaCKpLITLIBTeMaT I/I‘IGCKOMHJ‘IaHI/II)OBaHI/I
H.

2371ech U anee MPUBOIAUTCS PACIIMPEHHBIN MepedeHb Ta00paTOPHBIX PAOOT U OMBITOB, U3 KOTOPOTrO YIUTEIh JeTIaeT BHIOOp
IIOCBOEMYYCMOTPEHUIONCYIETOMCIIN CKaIK CIIEPUMEHTATbHBIX3a 1aHUiH, Tpe ytaraeMbIxBpamkaxOl'D nmopusuke.



anCFaTHBIXCOCTOHHHfIBOI[BI.

Jemoncmpayuu

1. Hab6mronenneOpoyHOBCKOTOABUKEHUS.

2. Ha6monenunenuddysuu.

3. HaGmionenne  siBneHuM, OOBACHAIOIIUXCS  MNPUTSHKEHUEM

WINOTTAJIKUBAHUEMYACTHI] BEILIECTRA.
Jlabopamopnuviepadbomuiuonvimot

1. Ounenka pauameTpa aToMa METOAOM DPsIoB  (C
ucrosb3oBaHueMpororpaduit).

2. OMNBITHIMOHAOIIOACHUIOTETIIOBOTOPACIIIMPEHUSATA30B.

3. OnbiTel 1O OOHApPYXKEHUIO  JCHCTBUS  CHJI

MOJIEKYJIIPHOTONTPUTSKCHUS.

Pa3nen3./IBukeHuenB3auMo/IeiCTBHETET

MexanunueckoeaBuxkeHrue. PABHOMepHOEnHEpaBHOMEPHOEABUKEeHNE. CKOPOC
Tb. CpenHsii CKOPOCTh MNpPU HEPAaBHOMEPHOM JBWXEHHHM. Pacuér mnyrtu
MBPEMEHUIBUKCHMUSL.

SBnenuenHepiun.3akoOHUHEPLIMU. B3anuMo1eiicTBUE TENKAKITPUUUHAN3MEHEH
UACKOpOCTUABMKEHUsITe. MaccakakmepanneptHoctutena. I lnotnocteBemecTra.C
BSA3BITIOTHOCTUCKOJINYECTBOMMOJICKYJIBETUHUIICO0BEMABEIIIECTRA.

Cuna Kak XapakTepucTHKa B3aumoneuctBusi Ten. Cuna ynpyroctu u
3akoHl 'yka. M3MepeHre cuiibl ¢ TIOMOIIBIO JUHAMOMETpa. SIBIEHHE TATOTEHUS U
cunatsokectu. Cunatsikectunanpyruxmianetax(MC).Bectena. HeBecomocTs. Ciioxk
€HHE CWJI, HANpaBJICHHBIX IO OJHOW TpsAMOW. PaBHOIEWCTByIOIIas CHIL
Cunatpenus. TpenueckonbkeHussuTpeHuenokos. Tpenne npupoaeutexuuke(MC).

JHemoncmpayuu

1. HaGmonennemMexaHn4eCcKOroIBMKEHUS TENA.

2. HN3MepeHnecKOpOCTUTPAMOIMHE MHOT OJIBUKCHUS.

3. Hab6moneHnes BIeHUsIMHEPITUH.

4, Ha6moneHnen3MeHeHUSCKOPOC TUIIPUB3aAMMOICHCTBUUTEL.

5. CpaBHEHHEMACCIIOB3aUMOICHCTBUIOTEN.

6. CroxeHuecHI1, HarpaBIeHHBIXITOOAHOUIPSIMOA.

Jlabopamopnuviepadbomouiuonvimot

1. Onpenenenue  CKOPOCTH  PAaBHOMEPHOIO  JABUKEHUS
(IIapuKaBKUIKOCTH, MOJIETUAIICKTPUIECKOTOABTOMOOWIISIHT.II. ).

2. Omnpenenenue CpeaHe CKOPOCTH CKOJBKEHUSI OpyCKa WU IIapuKa

MOHAKJIOHHOMIIOCKOCTH.

3. OrnpeneneHnenIoTHOCTUTBEPAOTOTENA.

4, OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD
pacTsoxeHus (e opMaIum ) IpyKUHbBI OTHPUIOKEHHON CHJIBI.

d. OMNBITHL, IEMOHCTPUPYIOLINE3aBUCUMOCTHCHIIBITPEHUSCKOJIb)KEHUSIOTB

eca TeJanxapakTepa COMPUKaCaAIINXCATOBEPXHOCTEM.
Pa3nend./laBjieHHETBEPABIX T, AKHUAKOCTEHNTA30B
JaBnenue.CriocoObl yMEHbIIICHUSIMYBEINYEHUS 1aBieHus. Jlapnenuerasa.



3aBUCUMOCTb/IaBIICHUATra3a0T00bEMa, TeMnepaTypsbl. I lepenauagaBineHUATBEpABIMU
TenaMu, Kuakoctamuurazamu.3akoHl [ackans. [ [neBMaTnueckneMaminHbl. 3aBUCUMO
CTBHAABICHUSKUIKOCTHOTINTYONHBL [ mapocTaTnueckuiinapanokc. Coodmaroniuecs
cocybl.l napaBiIryecKkue MEXaHU3MBI.

ATtmocdepa 3emiau 17} aTMocdepHoe JaBJICHUE. [TpruuunHeI
CYLIECTBOBAaHUABO3AYLIHOMO000M0uKKn3emin. OnbiT T oppuueninu. Mizmepennearmoc
(epHOronaBieHusa. 3aBUCUMOCTh aTMOC(HEpPHOro JaBi€HHUS OT BBICOTHI HaJ
ypoBHeM Mops.IIpubopslisinamMepenust arMoc(hepHOroAaBIeHHUS.

JlectBue KHUIKOCTM M Traza Ha IOTPYXKEHHOE B  HHUX  TeEJIO.
Britankusaromas(apxumeaona)cuia. 3akon Apxumena. [ InaBanueren. Boznyxormian
aHue.

Jemoncmpayuu

1. 3aBUCHUMOCTH/IABICHUATA320TTEMIIEPATYPHI.

2. [TepenauagaBneHUSKUIKOCTHIOUTA30M.

3. Coo0maronecscocyanl.

4, I'mapaBnnueckuiinpecc.

5. [IposiBnenuenecTBUsIaTMOCHEPHOTOIABICHUSI.

6. 3aBHUCHUMOCThBBITATKHABAIONMCHCUIIBIOTOOBEMATIOTPYKEHHOMYACTUTE A
U TUIOTHOCTHXKUJIKOCTH.

7. PaBeHCTBOBBITAIKUBAIOIICHCUITBIBECYBBITECHEHHOMKUIKOCTH.

8. VYcnoBue miaBaHMs TeN: IUIABaHUE WM TOTPY)KEHHE Tel

B3aBUCUMOCTHOTCOOTHOIICHUSATIIIOTHOCTEN TEIAMKUIKOCTH.
Jlabopamopnuviepadbomuiuonvimot

1. HccnenoBanne3aBUCUMOCTHBECATENABBOICOTOOBEMATIOTPYKEHHONBIK
UIKOCTHhYACTH TENA.

2. OrnpenesieHuEeBBITATKUBAIOIIECHCUIIBI, IEUCTBYIOIICHHATENO, TIOTPYKEH
HOEBXKUIKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOUICH CHJIbI, JICHCTBYIOIIEH
HATEJIOBKUIKOCTH,0TMACCHITENA.

4, OMBITHL, IEMOHCTPUPYIOLIME3aBUCUMOCThBBITAIKUBAIOIICICUITBL, IEUCT

BYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTh YACTUTEIAH
OTIUIOTHOCTHKUJIKOCTH.

o. Koncrpyuposanue apeomerpa 1581051 KOHCTPYUPOBaHUE
JIOAKUHUONIPEAEIEHUE €€ TPY30IIOABEMHOCTH.

Pa3znenS.PaGora uMomHoOCTL. JHEPTUS

MexanunueckasipaboTa.MoOIHOCTD.

[IpocThieMexaHU3MBI:pblyar, 10K, HAKIIOHHAAIIIOCKOCTh. [ [paBunopaBHOBECH
sperdara.l [puMeHeHeIpaBUIIApaBHOBECUSIPHIYATraKOIIOKY .
«3onotoenpaBmnonmexanuku. KITnpocterxmexanm3amoB. [ I[pocTrieMexaHU3MBIBOBI
TyU TEXHUKE.

Mexannueckasaneprus. KunetnueckassunoreHimanbHasisaeprus. [ [pespaiie

HHE€  OJHOTO  BHJA  MEXAHWYECKOM  DSHEpruM B JIpyrol.  3aKOH
COXpPaHEHUSIDHEPTUMBMEXaHUKE.

Hemoncmpayuu

1. [TpruMeppIIPOCTHIXMEXaHU3MOB.



Jlabopamopnvlepadbomuiuonvimot

1. OnpeneneHnepadoThICHIIBITPEHUSTIPUPABHOMEPHOMIBH>)KEHUUTEIAIO
TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanueycinoBulipaBHOBECUpbIYara.

3. N3mepenneKIIIHaknOHHOUIIOCKOCTH.

4, N3ydyeHne3akoHacOXpaHEHUAMEXaHUUECKOUDHEPTUM.

[ KJj1ace

Paznen6.TermoBblesiBieHu st

OCHOBHBICTIONOKEHUSIMOIEK YIS PHO-
KMHETUYECKOUTeOpUUCTPOCHUsIBeNIeCcTBA. Maccanpa3zmMepbrlaToOMOBUMONEKYIT. OTBIT
bI,TIOJITBEPKIAFOIIINEOCHOBHBICTIONIOKEHUS MOJICKYJISIPHO-KUHE THYECKOUTEOPHH.

MoaenuTBEpAOTro, KHUAKOrourazoo0pasHorococtosinuiipeniecTra. Kpucramnnum
yeckue W amopdubeie Tena. OOBACHEHUWE CBOMCTB Ta30B, JKUJKOCTEH
UTBEPBIXTEIIHA0CHOBETION0KEHUUMOIEKYJISIPHO-

KUHEeTHYecKonTeopru. CMaurBaHUCHKATMIIIPHBICBICHUS. T erIoBOepacIupeHre
U CXKaTHe.

Temneparypa.CBs3pTeMIEepaTyphICOCKOPOCTHIOTEIIIIOBOT OIBHXKCHUSYAC THIL.

Baytpennsisoneprus. CnocoObIM3MeHEHUABHY TPEHHEHIHEPT U : TeTIONepeia
JaucoBepIiieHuepadoTrl. BuabITerionepeaun : TerionpoBOTHOCTh, KOHBEKIIUS, 37T
y4eHHUE.

KonudectBo TeruoTel. YienbHas TEIIOEMKOCTh BellecTBa. TermnooOMeH
UTETUIOBOEPaBHOBECHUE. Y paBHEHUE TEINIOBOro0ataHca.

[InaBneHne W OTBEplEBaHUE KPUCTAJUIMYECKUX BELIECTB. Y A€JIbHAs
teroraruiaBieHus. [lapoodpazosanuenkonaencamus. Ucriapenne(MC). Kunenue. Y
JeNbHASITEINIOTaapo0Opa3oBaHus. 3aBUCUMOCThTEMIIEPATYPHIKUIIEHUSIOTATMOC (e
pHOTO NaBieHus. BraxxHocThBO3MyXA.

DHEprusToIIInBa. Y 1eJIbHasA TEeIII0TaCTOPaHHSL.

[TpuHIHUITBIPAOOTHI TEIUIOBBIX JIBUTATEJIEH. KII/T
TeIUIOBOroABUraTess. TerioBbleBUraTeNId U3amuTa okpyxarouiercpenst (MC).

3aKoHCOXpaHEHUSUIIPEBpAlLICHUsIPHEPT U BTEILTIOBbIXIIpoLeccax(MC).

Jemoncmpayuu

1. Hab6mronerneOpoyHOBCKOTOIBHKEHHUS.

2. Ha6moneanenuddyszun.

3. Hab6monennesiBneHniicMauBaHUSIM KA UISIPHBIX IBIICHH .

4. Ha6moneHneTeniioBoropacimpeHus Ted.

d. N3meneHnenaBiIcHUATa3aIPUU3MEHEHUHOO bEMaHAT PEBAaHUUAITAOXJT
AXKICHUU.

6. [IpaBunan3mMepeHUsTEMIIEPATYPHI.

1. Bunpirenonepenaun.

8. OxJ1aXk1IeHUEeNPUCOBEPIIEHUUPAOOTHI.

Q. HarpeBanuenpucoBepiiieHuHpaOOTHIBHEIITHUMHUCHIIAMH.

10. CpaBHEHHETEIIOEMKOCTEHPA3TNIHBIXBEIIECTB.

11. HaOGmroneHneKuneHus.

12. HaOmroaeHUEenoCcTOSHCTBAaTEMITCPATYPBINPHUILIABICHUH.
13. MoaenuTeIuioBEIX IBUTaTEIEH.
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Jlabopamopnvlepadbomuiuonvimot

1. OnpiTbl 1O  OOHApYyXEHUIO  JEHUCTBUSA  CHJI
MOJIEKYJISIPHOTOIIPUTSKEHUSL.
2. OnBITEINOBBIPAIIBAHUIOKPUCTAIIIOBIIOBAP CHHOWCOIMUIIMCaxapa.
3. OnbITEITOHA0JTI0IEHUIOTETNIOBOT OPACIIMPEHUSTa30B, ) KUIKOCTEHNTBE
PABIXTET.
4, OnpenenenneaBIeHUSABO31yXaBOAIIOHEITIPULIA.
S. OnBITHL, AEMOHCTPUPYIOIINE3aBUCUMOCTHIABIICHUABO3/1YXa0TEr000bE
MaM HarpeBaHUs WINOXJIAXKICHUS.
6. [IpoBepka rumore3bl JWHEWHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKAKUKOCTUBTEPMOMETPUYECKON TPYOKEOTTEMIIEPATYPHI.
7. Ha6monenren3MeHeHUsIBHY TPEHHEHIHEPT MU TENIaBPE3YIbTaTe TEILION
epenayuu paboThl BHEITHUXCHIL
8. HccnenoBanuesiBIeHUATEINIOOOMEHATPUCM EIIIMBAHUMXOJI0JTHOMUT OPsI
YEUBO/IBI.
9. Onpenenenue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOrO BOJOU

MPUTETIIO0OMEHECHATPETHIM METAJTUYECKUMITUITUHIPOM.

10. OmnpeneneHuey1eIbHOUTEINIOEMKOCTHBEIIICCTRA.

11. HccnemnoBaHuenporieccaucmapeHus.

12. OnpeneneHNEOTHOCUTEILHOMBIAKHOCTUBO3IYXA.

13. OmnpenenenneyaenbHOUTEIIOTHITIABICHUSIIBAA.

Paznen7.dnekTpruyecKuenMaAr HUTHbIESIBJICHUSI

DnekTpu3auusTell. J[Bapoaa’nekTpuuecKux3apsioB.
B3anmopeiictBuesapsikeHHbIXTeN. 3aKOHK y10HA(3aBUCUMOCTBCHIIBIB3aUMOIEHCTB
Us3apsKEHHBIX TEJIOTBEJIMYMHBI 3apsAI0BUPACCTOSIHUS MEKTYTEIAMHU ).

Onekrpuueckoenoine. Hanpsoxk€énnocTeanekrpuueckoronoss. [ [punnumncymnep
MO3UITUUAIICKTPUUECKHUX T0JIeH (HaKaueCTBEHHOMYPOBHE).

Hocutenu »snekTpuyeckux 3apsioB. OJIEMEHTapHbIM  AJIEKTPUUYECKUU
3apsia.Ctpoennearoma. [ [poBOIHUKUUANAIIEKTPUKH. 3aKOHCOXPAHEHUSIDIEKTPUYECK
oro 3apsja.

DNEKTPUUECKUUTOK. Y CIIOBUSCYIIECTBOBAHUSAIEKTPUUECKOroToKa. FicTouHu
KUIIOCTOSHHOTOTOKA. J[efCTBUSARIEKTPUUECKOTOTOKA(TEMI0BOE, XUMUYECKOE,MarHA
THOE).DJIEKTPUYECKHUI TOKBKHUIKOCTSAX Ura3ax.

Dnektpuueckasiens. Cuiiatoka. dnekrpuueckoeHamnpsikenue. ConpoTUBIEHU
e IIPOBO/IHUKA. VY nenbHOE COIIPOTUBIICHUE BEILIECTBA. 3akoH
Omannsayuactkanenu.llocinenoBaTenbHOEUIapaIieIbHOECOCTUHEHUETTPOBOHUKO
B.

PaGoTanmontHOCTRIIEKTpUUECKOT0TOKA. 3aKOH [ KO yIIsi—

Jlenma. OnekTpuueckue Ienu M TOTPEOUTETN DJIEKTPUUYECKON DHEPruu B OBITY.
KopoTkoe3zambikanue.

[TocTostHHBIEMarHUTHL. B3anmMo A€ CTBUENIOCTOSIHHBIXMArHUTOB. MarautHoe
nojne. MarnutHoe mnone 3eMiiM M €r0  3HAueHue ISl KW3HM  Ha
3emie.OneiTOpcrena. MarHuTHOENIONEANEKTPUIECKOr0TOKA. l [puMeHeHnes ek Tpo
MAarHUTOB B TEXHUKE. JleliCTBME MArHUTHOTO TOJISI HAa MPOBOJHHUK C
TOKOM. DJIEKTPOABUIATENBIIOCTOAHHOTOTOKA. FICTIOJIb30BaHUERIEKTPOABUT ATEIIC B
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TEXHUYECKUXYCTPOUCTBAXUHATPAHCIIOPTE.

Onbertel - @apaness. SIBneHue SI€KTPOMATrHUTHOW MHAyKIMH. [IpaBuiio
Jlenna.Onexrporeneparop.CrnocoObInoaydeHUIIIECKTPUUECKOMIHEPTUN. DIEKTPOC
TAaHIIUMHABO300HOBIISIEMbIX HCTOYHUKAXIHEPTHUU.

Jemoncmpayuu

1. DIIeKTpU3aALUITET.

2. JBapo1a3ieKTpUUECKUX3apsJOBUB3AMMOICCTBUE3aPSKEHHBIX
TeT.

Y CTpOHCTBOUAECUCTBUENIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASTUHTYKIIHSL.
3aKOHCOXPAHEHUSARIICKTPUUECKUX3APSIOB.
[TpOBOTHUKUUAUIIEKTPUKH.
MoieMpoBaHUECHIIOBBIXJIMHUMAIICKTPUUECKOTOTIOIS.
M CcTOYHMKUTIOCTOSIHHOTOTOKA.
JIeHCTBUSAIIEKTPUUECKOTOTOKA.

0. DIeKTpUYeCKUNTOKBKUIKOCTH.

1. T'a3oBsritpazps.

2. H3MepeHuecHuIbITOKaaMIIEPMETPOM.

13. 3MepeHuesneKTpUIeCKOTOHATIPSHKEHUS BOJIBTMETPOM.

14. Peoctatumara3zuHCONPOTUBIICHUH.

15. B3zanmoneicTBUENOCTOSHHBIXMAarHUTOB.

16. MonenupoBaHHEHEBO3MOKHOCTUPA3IEICHUSATIOIIOCOBMArHUTA.

17. MonenupoBaHUEMArHUTHBIXIIOJIEHUIIOCTOSSHHBIXMAarHUTOB.

18. OmmwitOpcTena.

19. MarnuTHoemnoneToKa. JNeKTPOMarHur.

20.  JlelicCTBHEMAarHUTHOTOMOJITHAIIPOBOTHUKCTOKOM.

21.  DJEKTPOABUTATEIBIIOCTOSHHOTOTOKA.

22. HccnenoBaHHEsIBICHUSIIICKTPOMArHUTHOMMHTYKIIUH.

23.  Omnwirei®apaes.

24.  3aBUCHMMOCTBHHAIPABICHUSINHIYKIIMOHHOTOTOKAOTYCIOBUIETO
BO3HUKHOBEHUS.

25.  DIEeKTpOreHepaToprnoCTOTHHOTOTOKA.

Jlabopamopnuviepadbomouiuonvimot

MR BE©00NO AW

1. OnBITHITTOHA0ITI0 ICHUIOAICKTPU3AITUU T H IYKITHEHUTTIPUCOTTPUKOCH
OBCHHH.

2. HccnenoBanneneicTBUSIDIEKTPUYECKOTOIIOISTHATTPOBOHU KU U TADIICK
TPHKH.

3. COoprannpoBepKkapadOTHIICKTPHICCKOUIICTTUTIOCTOSTHHOTOTOKA.

4, N3mepennenperyanpoBaHNECHITBITOKA.

5. N3mepenuenperymupoBaHuCHATPSKCHHUS.

6. HccnenoBanre 3aBHCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3UCTOp,

OTCONPOTUBIICHUSPE3UCTOPA NHANPSIKECHUSIHAPEZUCTOPE.
7. OnbITHL AEMOHCTPUPYIOIIUE3aBUCUMOCTBIIEKTPUYECKOTOCOIIPOTUBIIE
HUS MPOBOJHUKA OT €r0 JJIMHBI, [JIOIIAIH MONIEPEYHOr0 CEYEHUs UMaTepHaia.
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8. [IpoBepkanpaBuiIacaoKeHUIHATPSHKEHUIUITPUITOCIIEA0BATETBHOMCOE T
MHEHUUJBYXPE3UCTOPOB.

Q. [IpoBepkampaBuIaIIACUIBITOKAT PUTIAPAIIIETBHOMCOSTUHEHUUPE3UCT
OpOB.
10. Onmnpenenenne pabOThl AIEKTPUUYECKOTO TOKA, HIYIIETO
4epe3pe3nucTop.

11.  OmnpexneneHUEeMOUTHOCTUIIEKTPUUECKOTOTOKA, BBIACISIEMOMHAPE3UCTO
pe.

12. HccnenoBaHue3aBUCUMOCTUCUIIBITOKA, AYIIIETOYEPE3TaMIIOUKY,0THA
IPSKEHUS HA HEH.

13.  OmnpenenenuneKIIInarpesarens.

14. HUccnenoBaHreMarHUTHOIOB3aUMOACHCTBUSAIIOCTOSIHHBIXMAarHUTOB.

15. HM3yyeHue MArHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB IIpU

UX00beIMHEHUUUPA3]ICTICHU Y.
16. MUccnemoBanuwe neWcCTBHUS DIEKTPUYECKOTO TOKa Ha
MarHUTHYKOCTPEIKY.

17.  OnbIThL, AEMOHCTPUPYIOIINE3aBUCUMOCTHCHIIBIB3AUMOIEHCTBUSKATYIII
KM CTOKOMUMAarHuTa OTCUJIBITOKAW HAlpaBJICHUSATOKABKATYIIKE.

18. U3yueHueneicTBUSIMArHUTHOTO MOJISTHAIPOBOIHUKCTOKOM.

19. KoHcTpyupoBaHuennzyyeHuepaboThIIIECKTPOABUTATEIS.

20. UsmepenueKII/IpnekTpoaBUraTeIbHOMYCTAHOBKH.

21.  OmnbITHIIOUCCIIEA0OBAHUIOSBICHUAIEKTPOMArHUTHOMUHYKITUU :UCCIIE
JNOBAaHWEU3MEHEHUIN3HAUCHU MHAIIPABICHUAMHAYKIIMOHHOTOTOKA.

8 ki1acc

Pa3nen8.MexanudyecKkuesiBJIeHUS

MexannueckoenBuxenne. MarepuanpHasTouka. CucreMaorcuéra. OTHOCUTEN
BbHOCTBMEXaHUYECKOTOJIBHKEHUS. PABHOMEpHOETTPAMOIMHENHOEIBUKEHUE.
HepaBnomepHoe MPAMOJIMHEWHOE JBUKECHUE. Cpennss U
MTHOBEHHAsSICKOPOCThTENAIPHUHEPABHOMEPHOM JIBUKEHHH.

Yckopenue.PaBHoyckopeHHOETpsiMONTUHETHOe IBIKeHrEe. CBOOOAHOCTIAIEH
ue.OnbIThll anues.

PaBHOMepHOenBIKEeHNETOOKPY KHOCTH. [IeproanuacToTaodparieHus.
JInHenHasnyrioBasiCcKopocTH. LIeHTpoCTpeMUTETBHOEYCKOPEHHE.

[TepsriitzakonHeroToHa. BropoiizakonHeroTona. Tpetuiizakon Herotona. I Ipu
HIMICYIIEPIIO3ULIUU CUJL.

Cuna YIIPYTOCTH. 3aKkoH ['yka. Cuna TpEeHUS:.CHJIa
TPEHUSICKOJIBKEHUS,CUIATPEHUS TTOKOSI, APYTUE BUJIBI TPEHHUS.
CunatsKeCTUM3aKOHBCEMUPHOTOTATOTEHUS. Yckopenue

cBoboaHoronaaenus. /[ pmwkennemianetBokpyrComnuamna(MC). ITepBaskocmudeckasic
KopocTh. HeBecOMOCTBH nEeperpy3Ku.

PaBHOBecnemaTepruanbHOUTOUKHU. AOCOMIOTHOTBEPAOETE0. PaBHOBECUETBEP
OrOoTeJIaCc3aKPEINIEHHONOChIOBpaIeHuss. MoMeHTCHIIBL. LIeHTpTsKEeCTH.

Nmnynscrena. MI3menennenmnyiibca. UMy nbCCritbl. 3aKOHCOXPAHEHUSIUMITYJT
bca.PeaktuBHoe asmwxkenue (MC).

MexaHnnueckasipaboTauMOIIHOCTh. PAOOTaCHATSKECTH, YIIPYTOCTH,
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TpeHus. CBs3b >Hepruu U palOoThl. [loTeHuumanbHas sHEprus Tena, MOAHITOrO
HAAIOBEPXHOCThIO  3eMiuu. [loTeHumanbHas DSHEPIUsA  CKATOM  IPYKUHBIL.
Kunernueckaspneprus. Teopema 0O KMHETHYECKOM IHEPrUM. 3aKOH COXPAHEHUS
MEXaHUYECKOUIHEPT UU.

Jemoncmpayuu

1. HaGnronenne MexXaHMYECKOTO ABMJKEHHMS Telda  OTHOCHUTEILHO
PAa3HBIXTEIOTCYETA.

2. CpaBHEHHE TyTeH W TPACKTOPUH JBIKCHHS OJHOTO W TOTO JKE
TEITA0THOCHTEIIBHO Pa3HBIXTEIOTCUETA.

3. N3mepeHnecKopoCTUIYCKOPCHUSTIPSIMOTMHEHHOTOIBIYKCHHUS.

4, HccnenoBannenpru3HaKOBPaBHOYCKOPEHHOT O/IBHIKEHUS.

5. HaGmroneHne nBukKeHUATEIaNO00KPYKHOCTH.

6. HaOroieHreMeXaHHU e CKUXSIBIICHHH, IPOUCXOASATITUXBCUCTEMEOTCUET

a«TenexkaynpueépaBHOMEPHOMUYCKOPEHHOM/IBUJ)KEHUMOTHOCUTENIBHO KaOuHETa
(Gu3nKH.

7. 3aBUCUMOCTbYCKOPEHUATEIA0TMACCHITENANIECHCTBYIOLEHHAHETO
CUJIBL.

8. HaGmonennepaBeHCTBACHIIIIPUB3AMMOICHICTBUUTEIL.

Q. N3meHeHneBecaTenanpunyCcKOPEHHOM/IBUKEHUU.

10. IlepemavanmnyibcanpuB3aUMOACHCTBUUTEN.

11. IIpeoOpa3zoBaHUSIHEPTUUIIPU B3aUMOJACHCTBUUTEN.

12.  CoxpaHeHHEeHUMMIYJIbCAPUHEYPYTOMB3aUMOCHCTBUY.

13. CoxpaHeHHEeUMMIYIbCAPUabCOTIOTHOYIPYTOMB3aUMOICHCTBUY.

14. HabGmroneHnepeakTUBHOTOJBUKEHUS.

15. CoxpaHeHHeMeXaHUYECKOUIHEPTUUTIPHUCBOOOTHOMITAICHUH.

16. CoxpaHeHHEeMeXaHUYECKOWIHEPTUUTIPUIBIKEHUUTEIAIOIEHCTBUEM
PYKUHBIL.

Jlabopamopnuviepadbomoviuonvimot

1. KonctpynpoBanueTpakTayisipa3roHauaibHEeUIIIeropaBHOMEPHOT OB
VOKEHUS [IapuKa WIH TeJICKKH.

2. OmpenencHue CpeaHEH CKOPOCTH  CKOJNIBKEGHHS  Opycka WM
JBIDKCHHSIIIAPUKATIOHAKIIOHHOM TIOCKOCTH.

3. OnpenencHue yCKOpEHHsI Teja IPH PABHOYCKOPEHHOM JBHKCHHH
MOHAKJIOHHOUIIOCKOCTH.

4, HccenenoBanne3aBUCUMOCTHITY THOTBPEMEHUTIPUPABHOYCKOPECHHOM/IB
WKEHUHU 0e3HaYaIbHOMCKOPOCTH.

5. [TpoBepKkarumoTe3sl:eCITUIPUPABHOYCKOPSHHOMIBI)KCHUNOC3HAYATbH

OﬁCKOpOCTI/IHYTI/IOTHOCﬂTCﬂKaKpﬂ,Z[HeLIéTHI)IXLII/ICGJ'I,TOCOOTBGTCTBYIOIHI/ICHPOMC)KY
TKHUBPCMCHHUOAWHA-KOBBI.

6. HccnenoBanne3aBuCUMOCTUCHIIBITPEHUACKOIBKEHUSIOTCHIIBIHOPMAITh
HOT'O JIaBJICHHUS.

7. OnpenenennexkodGPuIMeHTaTPEHUSICKOIbKEHUS.

8. OnpeneneHneKECTKOCTUIPYKUHBI.

Q. OnpeneneHnepadoThICUIBITPEHUSTTPUPABHOMEPHOMIBHKCHUHUTEIIATIO

TOPU30HTAIIBHOM ITOBEPXHOCTH.
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10. OmnpenenenunepadboThI CUJIBI yOPYrOCTH npu noabEmMe
Ipy3acUCIIONb30BaHUEM HEMOABUKHOTO UITOJBUKHOTO OJIOKOB.

11. H3yyeHue3akoHACOXPAHEHUSIHEPTHUU.

Pasznen9.Mexanu4yecKueKojae0aHMIMBOTHbI

Konebarensnoensuxenne. OCHOBHbIEXapaKTEPUCTUKUKOICOAHU I :IEPHO/T, 4
CTOTa,aMIUIUTyAa.MaTemaTnueCKUMUIIpyKUHHbIMMasTHUKU. [ IpeBpaiennesHepru
UIIPU KOJIeOaTEIbHOM/IBUKEHUU.

3aryxaromuekonedanus. Beinyxaenublekosebanus. Pesonanc.

MexaHnnueckueBoaHbl. CBOMCTBaMEXaHNUECKUXBOIH. [ [potonpHbBIENTIONEpEY
HBIEBOJIHBL. /[ TMHABOJIHBIMCKOPOCThEEPACTIPOCTPAHEHUA. M EXaHNUECKUEBOJIHBIBTBE
paomtene,ceiicMuueckneBoTHbI(MC).

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxenue 3Byka. WHppa3Byk
UYJIbTPa3BYK.

Jemoncmpayuu

1. Hab6monennexone6aHuiTe O A1 HCTBUEM CHITBITSDKECTUUCUITBIYTIPYT
OCTH.

2. HaGmonennexonebanuiirpy3aHaHUTHMHATIPY KU HE.

3. HaGmoienre BbIHy X I€HHBIXKOJICOaHUMPE30HAHCA.

4. PacnpocTpaneHnenpo10bHBIXUITONIEPEYHBIXBOJTH(HAMO/ICIIN ).

5. Ha6moieH1ne3aBUCHMOCTUBBICOTHI3BYKA0TYACTOTHI.

6. AKyCTHUYECKUMPE30HAHC.

Jlabopamopnuviepadbomouiuonvimot

1. OrnpeneneHneyacTOThIMIEPHO1aK0Ic0aHNTMaTeMaTHIECKOTOMAs THU
Ka.

2. Onpenenenne dYacToThl U TMepHoJa KojeOaHUU

MPY>KMHHOTOMasTHUKA.

3. HccenenoBanre3aBUCUMOCTUIICPUOaKOJIC0aHUMIIONBEIIICHHOTOKHUTH
rPY3a0TIJIUHBIHUTH.

4, HccnenoBanne 3aBUCUMOCTH Tepuofa KojeOaHUU

NPY>KMHHOTOMasATHUKA0TMAaCChITPy3a.

o. [IpoBepka HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHuil Tpy3a,
MOJIBEIIICHHOTOKHUTH,0TMACChITPYy3a.

6. OnpITHl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh IIEpUOa

KOJIEOAHUUTIPY>KUHHOTO MasiTHUKA0TMACChI

IPYy3anKECTKOCTUIIPYKUHBI.

1. N3mepenneycKopeHusicBOOOTHOTONaACHUS.

Paznen 10. DiieKTpOMarHuTHOE MOJe M 3JIEKTPOMATHHUTHBICBOJIHBI

DNEeKTPOMArHUTHOETOJE. DIIEKTPOMArHUTHbIEBOJIHBI. CBOMCTBAIEKTPOMArH
UTHBIXBOJIH. [1IKamasnekTpoMarHU THHIXBOJIH. VICTI0Ib30BaHNE3IEKTPOMATrHUTHBIX
BOJIH JIJI1 COTOBOMCBSI3H.

DnekTpoMarHuTHasmpupoaacseta. CkopoctbcBera. BoiHOBbIECBOIICTBA
CBeTa.

Hemoncmpayuu
1. CBOMCTBA3IEKTPOMArHUTHBIXBOJIH.
2. BonnoBbiecBoiicTBacBeTa.
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Jlabopamopnvlepadbomuiuonvimot

1. Usyuenne  CBOMCTB  DJIGKTPOMAarHUTHBIX  BOJH C  [OMOIIBIO
MoOuIbHOrOTENE(hOHA.

IHoBTOpHUTEIBLHO-0000 1AM OAYIb

[ToBTOpUTETHEHO-0000ITAOIIINIA MO/TYJIb npeaHa3HaueH TUISt
CHUCTEMATH3aUUHO000IIEHUATIPEIMETHOTOCOACPKAHUSUOTIBITAICI TEILHOCTH, ITPU
OOpeTéHHOr0 MpU HM3YyYEHUHM BCEro Kypca (DU3WMKH, a TakKe [Js MOATOTOBKHU
KOCHOBHOMYTOCYAapCTBEHHOMY?IK3aMEHYO(PU3UKEAI100yyarouXcsi,BbIOpaBIIn
X 3TOTYy4YEOHBIMIpPEIMET.

[Ipu wu3ydeHUU JAHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS
BUJIBIICSATEILHOCTH, Ha OCHOBE KOTOPHIX OOecledyrBaeTcs JIOCTHXKEHHE
IPEAMETHBIX
UMeETaNpeIMETHBIXIUIAHUPYEMBIXPE3yJIbTaTOBOOyUeHU S, pOPMUPYETCACCTECTBEHH
O-Hay4Hasl IPaMOTHOCTb: OCBOCHUE Hay4HBIX METOJIOB
UCCIIEOBAHUSSIBICHUUTIPUPOABIUTEXHUKHU, OBJIAJICHUECyMEHUAMUOOBICHAThPU3NYE
CKHESIBJICHUS, IPUMEHSAONyYCHHBIC3HAH M, pEIIaTh3a/1a4u1, BTOMUHCIICKAYECTBEHH
BICH DKCIICPUMEHTAIBHBIE.

[IpuHnunuanbHO  JEATENBHOCTHBIM  XapakTep  JAaHHOrO  pasjena
peanu3yeTcs3acyéTToro,4To y4alIueCsBBITOTHAFOT3aIaHUs],BKOTOPBIX
UMIIpeiaraeTcs:

HAOCHOBETIOTYYEHHBIX3HAHU N PACTIO3HABATBUHAYYHOOOBSICHATH(DU3NUECKU
€sIBJICHUSIBOKPYKAOIIEUIIPUPOJECUTIOBCETHEBHOM KU3HM;

UCIIOJIb30BaTh HAay4YHBIE METOIbl HCCIEAOBaHHUS (U3HUECKUX SBICHUMH,
BTOMYUCIIEIISITPOBEPKUTUITOTE3UTIOTY YEHUSTEOPETUUECKUXBBIBOIOB;

00BSCHATbHAYYHBIEOCHOBBIHANO0JIEEBAKHBIXJOCTH)KEHUIICOBPEMEHHBIXTE
XHOJIOTMI, HAlTPUMEP, TPAKTHYECKOTOUCTI0JIb30BAHUSPA3TUYHBIXUCTOUHUKOBIHED
TMMHA0CHOBE3aKOHANPEBPAILICHUSNCOXPAHEHUSBCEXU3BECTHBIXBUOBIHEPT HH.

KaxnasmuzremaanHOTropa3iesiaBKI0uyaeTIKCIIEPUMEHTAIbHOCUCCIIETI0BAHUE
o0obmmaromeroxapakrepa.Paznen3aBepiiaeTcanpoBe e HUEMANATHOCTUYECKONHOIT
€HOYHOMPAOOTHI 3aKyPCOCHOBHOMIITKOJIBI.

9 kJiacc

Pa3znenll.CBeToBblesiBJIeHHS

JlyueBasimonenbcBera. ictounukucgeTa. [ IpsiMmosimHeitHoepacipoCTpaHEHHE
ceera. 3armenuss Connna u Jlynel. Otpaxenue cBeta. [Imockoesepkano.3akoH
OTpa)KEHHUsI CBETA.

[Ipenomiiennecsera.3akoHnpenomieHusicBeTa. I lontHoeBHy TpeHHEeOTpaKeH
necpeTa.lIcrnonb30BaHUENIOTHOTOBHY TPEHHET OO TPAKEHUSIBOIITHUECKUXCBETOBOIaX

JIunza. XomnydeiiBmuaze. OntudeckascucremMadoroaniapara, MUKPOCKONa |
teneckona (MC). T'ma3  kak  onTuyeckas  cucTeMa.  BIM30pyKOCTh
WUJTAJIBHO30PKOCTb.

PaznoxennedenorocseraBcnekTp.OnbITiiHbt0TOHA. ClI0KEHUECTIEKTPATBHBI
X 1BeTOB.Jlucnepcus cpera.

Hemoncmpayuu
1. [IpamonrHeHOEpACTIPOCTPAHEHUECBETA.
2. OTtpaxeHuecBeTa.
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3. [lonyyenne wn300pakeHUd B IJIOCKOM, BOTHYTOM U
BBIITYKJIOM3€pKaJIax.

IIpenomnenuecsera.

OnTryecKuiicBETOBO.

XomtydyeiBcoOuparomeninH3e.
XO0u1y4enBpacCcenBaroLLIEeH JITUH3E.
[Tony4yennen3o0pakeHUCIIOMOILbIOIHH3.
[Mpununaeicreusiporoannapara, MUKpOCKOIIAUTEIECKOIA.
0. Mogensriasa.

1. PasznoxxeHne6enoro cBeTaBCHEKT.

12. Tlony4yeHneOen0rocBeTanpuciIOKEHUNCBETAPA3HBIXI[BETOB.
Jlabopamopnviepadbomuiuonvimot

= i O

1. HccrnenoBanne3aBUCUMOCTHYTIA0TPAKEHUICBETOBOTOJTy4a0 Ty I
CHUSI.
2. N3yyenue XapakTEepUCTHUK H300paKeHUS TMpeaMeTa B
TUTOCKOM3EpKalle.
3. HccrenoBanre3aBUCUMOCTHYTIIAPETOMIICHHSICBETOBOT OJTy a0 Ty 1Al
aJICHUS HA TPAHUIIE «BO3JTYX—CTEKIION.
4, [omyuennen300pax e HUHCITOMOITBIOCOOUPAIOIICHITHH3EI.
5. Onpenenenue  (GOKYCHOTO  PACCTOSIHUS W ONTHYECKOU
CHJIBICOOMPAIOICHIINH3HI.
6. OTBITHINO Pa3IoKEHNI00ETOTOCBETaBCIIEKT.
7. ONBITHITOBOCTIPUSATHIONBETAIIPEIMETOB TIPUUX HAOTIOACHUN

4epe3IBETOBBIEPIIBTPHI.

Pa3znenl2.KBaHTOBBICSIBJICHHS

OmnwrTeiPe3epdopranmianerapaasimoenbaToma. Moaenbaromabopa.
HcnyckanmennornomenrnecsetaaroMoM. KBaHThI. JIMHENYATBIECTIEKTPBI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-usnydeHus. CrtpoeHue
aroMmHorosapa. HykionnasamoaenbaTroMHOT0s1/1pa. Mizotonel. PagnoakTuBHBIETTPEBD
amenus. [ lepuoanonypacmnaaa aTOMHBIXSAED.

SAnepHble peakuuud. 3aKOHBI COXPAHEHUSA 3apsAI0BOIO KM MacCOBOIO
yucen. JHeprusicBsi3naToMHbIxsAiep. CBa3pMacchindHeprun. Peakunncuntesaniesex
ussaep.Mcrounukudneprun Connua uzsésn (MC).

SnepHasanepreTuka.JlelcTBUAPaIMOAKTH BHBIXU31yUE HUMHAKUBBICOPTraHU3
MbI(MC).

JHemoncmpayuu
CHoexTphIN31y4eHUSUIIOTJIOEHHUS.

CnexTphipa3TnYHbIXTa30B.

CnektpBoaopo/a.

Hab6mronernetpekoBBkamepe BubcoHa.
PaboTacuéruynkanoHN3UP YO XU3TYyYCHUH.
Perucrpanusinzny4eHUspUpOAHBIXMUHEPATOBUIIPOTYKTOB.
JIaﬂopamoprtepaﬁombtuonbtmbt

1. Halmro1eHrecionHbI X ITMHEHYaThIXCIIEK TPOBU3ITYYEHUS.

2. HccrenoBaHHETPEKOB: N3MEPEHUEIHEPT MUY ACTULBIIIOTOPMO3ZHOMY

ok wdE
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nyTtu(noportorpadusam).

3. N3mepennepaanoakTuBHOTo(oHa.

IHoBTOpHUTEIBLHO-0000 1AM OYIb

[ToBTOpUTENHLHO-00001TAOIIINIA MO/TYJIb npeHa3HaYeH TUISt
CUCTEMAaTU3aLUUHOO000IIEHUATIPEAMETHOIOCOAEPKAHUSIMOTIBITAIESI TEIBHOCTH, ITPU
OOpeTEéHHOro0 MpU HM3YYEHHHM BCEro Kypca (U3HMKH, a Takke s HOJTOTOBKHU
KOCHOBHOMYTOCYAapCTBEHHOMYAK3aMEHyNO(PU3UKEISI00ydatOIIUXCsl, BHIOPABIIH
X 3TOTYy4YEOHBIMIPEMET.

[Ipy u3ydeHUM JAaHHOTO MOAYJIS PEANIU3YIOTCS U CHUCTEMATU3UPYIOTCS
BUJIBIICATEILHOCTH, Ha OCHOBE KOTOpPBIX OOecreuuBaeTcss JIOCTHKEHHE

MpCaAMCTHBIX
I/IMeTaHpCI[MCTHBIXHJIaHI/IpyeMBIXp€3yHBTaTOBO6y‘IeHI/IH, q)OpMI/IpyeTCHeCTeCTBCHH
O-Hay4Hada I'PaMOTHOCTbD: OCBOCHHC HaYy4YHbIX MCTOO4OB

UCCJIEOBAHUSSIBICHUUTIPUPOABIUTEXHUKH, OBJIAJICHUEYMEHUSIMUOOBACHITh(U3NYE
CKHUESBJICHUS, IPUMEHSATONYYCHHBIC3HAH U S, peIIaTh3a]au1,BTOMYMCIIEKAaYECTBEHH
BIEU PKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIManbHO  JACSTENBHOCTHBIM  XapakTep  JaHHOrO  pasjena
peanu3yercsa3acuy€TToro,yTo yYal[MeCsIBbITIOIHAOT3aJaHN,BKOTOPBIX
UMIIPE1JIaraeTcs:

HAOCHOBEIOTYUCHHBIX3HAHUHPACTIO3HABAThMHAYYHOOOBSICHATH(U3NICCKHEC
SABJICHUSBOKPYKAIOIIEHITPUPOIEH IOBCETHEBHOMKU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJABl HMCCIEIOBaHUS (PU3NYECKUX SBICHUM, B
TOMYMCJIEJIA MIPOBEPKUTUIIOTEZUTIONYUEHHUSI TEOPETUUECKNUX BBIBOJIOB;

OOBSCHATH  Hay4YHblE  OCHOBBI  Hambojiee  BaXHBIX  JOCTHKEHUH
COBPEMEHHBIXTEXHOJIOT I, HAIIpUMEp, MPAKTUYECKOT0 UCIIOIB30BAHUS PA3JIMUYHBIX
UCTOYHUKOB3HEPTUM HAa OCHOBE 3aKOHA NPEBpAllCHUS M COXPAaHEHHUsS BCEX
U3BECTHBIX BUIOBIHEPTIUHU.

KaxnasuzremaanHOTropa3iesiaBKI0u9aeTIKCIIEPUMEHTAIbHOCUCCIIETI0BAHUE
obobmmaromeroxapakrepa.Paznen3aBepiiae TcAnpoBe 1€ HUEM IMarHOCTUYECKOMHOIT
€HOYHOMPAOOTHI 3aKyPCOCHOBHOMIITKOJIBI.

I[lnanupyembie pe3yJibTaThbl OCBOCHUSIY4€eOHOI0 NpeIMeTa
«PU3MKa»HA YPOBHEOCHOBHOI000111€er000pa30oBaHu s

N3yuenue yueOHoro mpeamera «®Duszuka» Ha YpPOBHE OCHOBHOTO
00111ero006pa30BaHM TOHKHOO0ECTIEUNBATHI0CTHKEHUECIIC TYIOITU XJIMYHOCTHBIX,
MeTaIpeIMETHBIX UIPEIMETHBIX 00pa30BaTEIbHBIXPE3YIbTATOB.

JIN4HOCTHBIEPE3YyIbTATHI
Ilampuomuueckoeeocnumanue:
MPOSIBICHUEUHTEPECAKUCTOPUUNCOBPEMEHHOMYCOCTOSIHUIOPOCCUUCKOM (U
3UYECKON HAYKH;
LIEHHOCTHOEOTHOIIEHUEKTOCTUKEHUSIMPOCCUMCKUX YUEHBIX -(DU3UKOB.
I'pasricoanckoeudyxoeno-npascmeennoesocnumanue:
FOTOBHOCTHKaKTUBHOMYYYaCTHUIOBOOCY K/ IEHUMOOIIIECTBEHHO-3HAUUMbBIX U
ATUYECKUX npo0Jiem, CBSI3aHHBIX c

MPaKTUYECKUMIPUMEHEHUEMI0CTUKEHU N (DU3UKH;
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OCO3HAHUE BAJKHOCTH MOPaJbHO-3TUYECKUX MPUHIIUAIIOB B

JESTEIIbHOCTUYUYEHOTO.
Icmemuueckoegocnumanue:

BOCIIPUSITUE  OCTETUYECKUX  KadecTB  (u3MyecKol  Hayku: e

rapMOHUYHOTOIIOCTPOEHHUS,CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.
Ilennocmunayunozono3nanus:

OCO3HAHHUEIIEHHOCTU(PU3NYECKONHAYKUKAKMOITHOTOMHCTPYMEHTAIO3HAHU
SIMUPA,0CHOBBIPA3BUTUATEXHOJIOT M, BAXKHENIIEHCOCTABIIAFOIEUKYIIBTY DB,

pa3BuTHE Hay4YHOU M10003HATENBHOCTH, UHTEpECa K
UCCIIEN0BATENBCKOUIEATEIIBHOCTH.

Dopmupo8anuexkybmypovi300P06bAUIMOUUOHATLHO2001A420N0TIYYUA .

OCO3HAHHEIICHHOCTHOE30M1aCHOT000pa3aKU3HUBCOBPEMEHHOMTEXHOIOT Y
€CKOMMHUPE,BAKHOCTUIPABUIIOE30IaCHOT OMTOBEACHUSIHATPAHCTIOPTE, HATOPOTrax,c
ANEKTPUUECKUMUTEIUIOBBIMOOOPYI0BAHUEMB/IOMAIITHUX YCIOBHSIX;

c(hopMHPOBaHHOCThHABBIKApE(IEKCHH, IPU3HAHUECBOECTOMTPABAHAOIINOKY
Y TAKOT'0KE MpaBa yJIpyroro 4yejoBeKa.

Tpyoosoesocnumanue:

AKTHBHOE y4acTHEB pElICHUHUITPAKTHUECKIX3a1a4(B
paMKaxceMbH, IKOJIbI,TOPO/1a,Kpasi ) TEXHOJIOTrHUECKONNCOINAIbHOWMHAPABIEHHO
CTH,TpEOYIOIINX,BTOM YHCIIer (PU3NUECKUX 3HAHUM;

UHTEPECKIPAKTUIECKOMYHU3YUCHUIONPO(DECCHil,CBI3aHHBIX CPUBUKOIA.

JKonozuueckoesocnumanue:

OpUEHTAIUsl HAa TpPUMEHEHUE (U3MYECKUX 3HAHUU NJis pelleHus 3aaad
BOOJIACTHOKPY>KAIOIIEHCPEIbL, ITTAHUPOBAHUSATIOCTYTKOBHOLIEHKMUXBO3MOXKHBIX
NOCJIEICTBUUISIOKP Y KAt ENCPEIbI;

OCO3HAHHE TJIO0ANBHOTO XapaKTepa 3KOJIOTMYECKHX MTpoOieM U MyTen
UXPELICHUS.

Aodanmayuna o0yuawowe2oca K UZMEHAIOUWUMCA YCA08UAM COUUATbHOU
URPUPOOHOTICPEObL.
NOTPEOHOCTHBOB3aUMOICHICTBUUTIPUBBITIONHEHUUUCCIIEAOBAHUMUTIPOEKTO
B (DM3UYECKOM HAMPABIEHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUAM
IPYTUX;IOBBIIIEHUE  YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3
MPAKTUYECKYIO
NEATEIBbHOCTD;
noTpeOHOCTHBGOPMHUPOBAHUUHOBBIX3HAHU I, BTOMYHCIIC(OPMYITHUPOBATHU
T, TIOHS THSI, TUTIOTE3bI0 (P3N YECKNX00hEKTAXUSBIICHHSIX;
0CO3HaHHENePUITUTOBCOOCTBEHHBIX3HAHUWUUKOMITIETCHTHOCTEHBOOIACTH (]
U3HKU;

TUTAHUPOBAHUECBOCTOPA3BUTUS BIIPUOOPETEHUMHOBBIX(PU3NUECKIX3HAHUM;

CTpeMJICHNEaHATN3UPOBATHUBBISBIIS ThB3aNMOCBS3UTIPUPOIBI,00111eCTBAND
KOHOMUKH,BTOMYHCIIECUCTIONH30BaHNEM(PU3HUCCKIUX3HAHUM;

OIICHKACBOUX/JIEUCTBUNCYUETOMBIUSAHUSHAOKPYKAIOIIYIOCPEIY,
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BOSMO)KHBIXFJ'IO621JIBHLIXHOCHCI[CTBI/II\/’I.

MeTanpeaMeTHbIEPe3YJbTATHI
YHuBepcajJbHbIeNO3HABATEILHbIEICHCTBHS
ba3zoevienozuueckueoeiicmeus:

BBISBJISAThUXaPAKTCPHU30BATHCYIECTBCHHBICITPU3HAKMOOBEKTOB(SIBIICHUN );

yYCTaHABJIMBATh CYIIECTBEHHBIH TpU3HAK KIacCU(DHUKAIIMK, OCHOBaHUS
UIsI000011IEeHUSY CPAaBHEHHUS,

BBISBJISATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTPUBACMBIX
dakTax, TaHHBIXUHAOJIFOICHUS X, 0THOCSIIUXCAK(PUINUSCKIUMIBIICHUSIM;

BBISIBJIS THIIPUYUHHO-
CJICICTBCHHBICCBS3UTTPUU3YICHUH(PU3NUCCKUXSIBICHHHUIIPOIIECCOB;ICIaThBBIBO
JBICHCIIONB30BAHUEM/1CTy KTUBHBI X MMTHTYK THBHBIX YMO3aKJTFOUCHHI, BBIIBUTATHI
UTIOTE3BI0B3aUMOCBS3IX(PU3NUECKUX BEJINYUH;

CaMOCTOSITEIILHOBBIOMPATLCIIOCOOpeIIeHU yueOHOMPpu3nueckon3agaun(cp
aBHECHHUEHECKOJIbKMXBAPUAHTOBPEIICHHS, BBIOOPHANO0ICCTIONXOISAIIETO
Cy4€TOMCaMOCTOSATCILHOBBIJICICHHBIX KPUTECPHUCB).

Ba3zoevieuccneooeamensvckueoeiicmeusn:

UCII0JIb30BaThBONPOCHIKAKKCCIICIOBATEIILCKUA WHCTPYMCHTIIO3HAHHS;

NPOBOAUTh IO  CaMOCTOSITCIBHO  COCTABJICHHOMY  TUIAaHY  OTIBIT,
HECJIOXHBIHPU3NUECKUMIKCTIEPUMEHT,HEOOIBIIIOEUCCIIET0BAHUEPUZUUECKOT OB
JICHHUS;

OLICHMBATHHATTPUMEHUMOCTHHI0CTOBEPHOCTHUH(POPMAIINIO,TOJTYUYEHHYIOB
XOJICUCCIIeIOBAHUSI WIIN DKCIIEPUMEHTA;

caMOCTOATENbHO  (OPMYIMpPOBAaTH  O0OOIIEHHUS U BBIBOABI  TI0O
pE3yNbTaTaMIPOBEIEHHOTOHAOIIOICHHUSI, OTIBITA, UCCIICIOBAHUS;

IPOrHO3UPOBATHBO3MOXKHOEJATbHEHIIIEepa3BUTUE (DU UIECKUXTTPOIIECCOB,
aTaKKEBBIABUTATHIIPETOIOKECHUIOOMXPA3BUTUHUBHOBBIXYCIIOBHSIX U
KOHTEKCTaXx.

Pabomacunghopmanyueit:.

NPUMEHSTh Pa3IUYHBIE METOJIbI, MHCTPYMEHTHI U 3alpOoChl MPU TIOUCKE
noTOopenHPOPMATUUUTUAAHHBIXCYIETOMITPEIIIOKEHHON y4eOHOM (D3I ECKOI3
ajadu;

aHAJIM3UPOBATD, CUCTEMaTU3UPOBATh u UHTEPIPETUPOBATH
UHGOPMAIMIOPA3TUIHBIX BUAOBUGOPM MPECTABICHHUS;

CaMOCTOSATEILHOBBIONPATEONTUMATBHY IO OPMYTIPEACTABICHUSIMH(BOpMAIT
UUUWLTIOCTPUPOBATHPEIIIAEMbIE3aIaYMHECTIOKHBIMICXEMAMHU, THarpaMMaMu, uH
onrpadukoil MUXKOMOHHAITUSIMH.

YHuBepcajJibHbIeKOMMYHHKATHBHbIEIEH CTBUS
Obwenue:

B XoJe oOCyXIleHuss  y4eOHOro Marepuania, pE3yNIbTaTOB
1a00paTOPHBIXPAOOTUIPOCKTOB3a/1aBATHBOMPOCKHINIOCYIIECTBYOOCY K AaEMOUTEM
BIMBBICKA3bIBATHU/ICH, HATICJICHHBICHAPEIIICHUE3a TaYNUTIOI/Ie P KaHreOIaroxenar
€JIbHOCTHUOOIICHMS,
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COTIOCTABJISITh CBOM CYXKACHUS C CYXICHUSIMHU JIPYTUX
YYaCTHUKOBIMAJI0Ta,00HapyKUBAThPA3IMUYHUEH CXOJICTBO
MO3UINMN;

BBIPAXKATHCBOIOTOUKY3PEHUSABYCTHBIX UMMMCHbMEHHBIX TEKCTAX;

NyOIMYHOIIPEACTABISTHPE3YIbTAThIBBIIOIHEHHOT0()U3NUECKOT 00MbITA(IKC
NepUMEHTA,UCCIIEJOBaHUS, IPOEKTA).

Cosemecmnanodeamenbhocmo(compyoHULecmaeo).

MOHUMATHUHUCIIOJIB30BATHIIPEUMYIIIECTBAKOMAH THOMUUHIUBUIyaIbHOMpa
OOTHINPUPEIIEHUMKOHKPETHON(PU3NUECKOUTTPOOIIEMBI;

OpUHUMATh  LEJIM  COBMECTHOM  JIEATEIbHOCTH,  OpPraHU30BHIBATH
JNEUCTBUANIO €€ JOCTHXKEHUIO: pPACIpENeNsiTh poJid, OOCYXAaTh MpOILEcChl U
PE3YNIBTATBICOBMECTHONPAOOTHI;00001IaTEMHEHHSI HECKOJIBKUXJTIOJIEH;

BBIMOJHATh CBOIO YacTh PabOThI, JOCTUTrasi KAueCTBEHHOr'O pe3yJbTaTa
IOCBOEMYHAIPaBICHUIOUKOOPAUHUPYSICBOUIEHCTBUSACAPYTUMUUIICHAMUKOMAH/
BI,

OLICHMBATh KayeCTBO CBOEr0 BKJIaga B OOMMHA MPOAYKT TO
KPUTEPUSIM,CaMOCTOSTETLHOCPOPMYTHPOBAHHBIM y4aCTHUKAMUB3aUMO/ICCTBUSL.

YHuBepcajbHbleperyJasiTUBHbIAEHCTBUS

Camoopeanuzayus:

BBISIBIIATHIIPOOJIEMBIBKU3HEHHBIX U YYEOHBIXCUTYALIUSIX, TPEO VIO X IJISIPE
meHUsIGU3NIeCKUX3HAaHUH;

OPUEHTUPOBATHCS B  PA3NIMYHBIX  MOAXOJAaX  MPUHATHS

pelIeHNI(MHIMBUTyalIbHOE, IPUHSITHE PELICHUS B

rpynne, NpUHATHE PEIICHUM

IPYMIIO);CaMOCTOSTEILHOCOCTABIISA ThAIT OPUTMPEI eHUS(PU3NUECKON3aTAUN U

TUTAHAKCCIIEIOBAHUSICYIE TOMUMEIOIIUXCAPECYPCOBUCOOCTBEHHBIXBO3ZMOKHOCTE
1,apryMEHTHPOBATHIIPEJIAara€MbIEBAPUAHTBIPEIICHU N
JeIaThBBIOOp NOPATHOTBETCTBEHHOCTh3apeIICHHUE.

Camoxonmpons(pegpnexcusn):

JaBaTh aJCKBATHYIO OIICHKY CHTyalldd U Tpenjaratb IuiaH eé

U3MEHEHMS;00bACHATHIIPUIUHBIIOCTHKCHUS (HETOCTUIKEHUS )pE3yTbTATOB
JeSTEHbHOCTH, JaBATHOIICHKYTPHOOPETEHHOMYOTIBITY;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM 4YHUCIE B XOJ
BBITIOJTHEHUA(DU3NIECKOTO HCCICOBAHUSI WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSTENBCTB, I3MEHUBIIIUXCACUTYAIIUH, yCTAHOBICHHBIXOIITMOOK, BO3HUKIITUXT]P
YAHOCTEM;

OLICHUBATbCOOTBETCTBUEPE3YJIbTATA IIETUNYCIOBHSIM.

ImoyuonanvHblUUHMENTIEKM .

CTaBUTHCEOSHAMECTOIPYTrOroueI0BEKaBX0AECIOPANININCKYCCUMHAHAYYH

YIOTEMY,[IOHUMAaTbMOTUBbBI, HAMEPEHHUS UIOTUKYAPYTOro.
Hpunamueceoauopyzux:

MpU3HaBaTh CBOE MpPaBO Ha OMIMOKY MPU PElICHUH (PU3MYECKUX 3aj1ad

WJIMBYTBEPKICHUSIXHAHAYUYHBIETEMbIM TAKOE KEIPABOAPYTOTO.

IIpexmeTHBIE

pe3yJabTaThl7 KJIacc

[IpeamerHble pe3ynbTaThl Ha 0a30BOM  YPOBHE JIOJIKHBI
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OTpaXaTbC(POPMUPOBAHHOCTHYOOYUAIOIIUXCS YMEHHIA:
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MCTIOJIb30BaThIOHATHSA :(PHU3NIECKHENXUMUIECKUESIBICHUS; HA0II0ICHHE,
AKCIIEPUMEHT, MO/JIeb, TUIIOTE3a; € TUHUIIBI duzngecKkux
BEJIMYMH;aTOM,MOJIEKYJIa,arPEeraTHIECOCTOSTHUBEIIECTBA(TBEPI0€, KUIKOE,ra30
o0pa3Hoe);MeXaHNYECKOeIBIKEHHE(PaBHOMEPHOE, HEPABHOMEPHOE, TPSIMOJIMHEH
HOE), TPAEKTOPUS, paBHO/ICHCTBYIOIIAS CHIL, nedopmarus
(ympyrasi,IutacTu4eckast ), HeBECOMOCTh,COOOIIAIOITUECICOCY/IbI;

paznuyarh  sBIeHus  (qud@ys3us;  TEmIoBO€  JABMXKEHHE  YaCTHII
BEIIECTBA;paBHOMEPHOECIBIKEHIE ; HEPABHOMEPHOE ABIKEHUE ; UHE PIIHS; B3aAUMO/T
EHCTBUETEI;PABHOBECUETBEPIBIXTEIIC3AKPEIUIEHHOMOCHIOBPALEHUS ; [IEpEIadaaa
BIICHUATBEPABIMUTEIIAMU, KU IKOCTIMUUTa3aMu;aTMochepHoe JTaBJICHUE;
IUIaBaHUe TET; MpeBpaIICHUS MEXaHUYECKOU SHEPTHUH )10
OTMCAaHUIONXXAPAKTEPHBIXCBONCTBUHAOCHOBEOIBITOB, IEMOHCTPUP YOI X IAHHO
€ (U3HUECKOESABIICHUE;

pacno3HaBaTh NIPOSIBJICHHE M3yYEHHBIX duzngecKux
SIBIICHUIB OKPYXKAIOIIeM MHUpE, B TOM YHcie (PU3MUECKUE SIBICHUS B MPHPOJIE:
NPUMEPBIIBIKCHHS ¢ PA3IMYHBIMH CKOPOCTSIMU B JKUBOW M HEKWBOU MPHUPOJIE;
JeHCTBUECHITBI TPCHUSBIPUPOICUTEXHUKE ; BIIUSTHIEATMOC(EpHOT01aBIICHUSTHAXK
MBOMOpPTraHU3M;IIJIaBAHUEPHIO; phIYariBTEIICYEIIOBEKA; IPUITOMIIEPEBOAUTHITPAKT
MYECKYI03a/1aqyBYy4eOHYI0, BBIICISITHCYIIICCTBCHHBICCBOMCTBA/ TIPU3HAKHPU3NIEC
KUXSIBJICHUM;

ONKCHIBATh HW3Y4YEHHBIE CBOWCTBA TeN W (PU3WYECKUE SIBJICHUA,
UCTIOJIB3YA(PU3NYECKUEBEIMUMNHbBI(Macca,00bEM, INIOTHOCTHBEIIECTBA, BPEMS, Ty Th
,CKOPOCTh, CpEeIHSII CKOpPOCTb, CHJIa YIPYIOCTH, CHJIa TSKECTH, BEC Tela,
CUJIaTpeHus, JaBieHue( TBEPIOTOTeNa, ) KUIKOCTH,ra3a), BRITAIKUBAIOIIAsCHIIA, MEX

aHu4eckas paborTa, MOIITHOCTD, ) CUJIBI, MOMEHT CHJIBI,
K02 () PUITUECHTTIONE3HOTO IICUCTBUSA MEXaHH3MOB, KHHEeTHYecKast u
MMOTEHIIMAJIbHAS

SHEPTHUA);IPUOTHCAHUUTIPABIIIBHOTPAKTOBATh(PUZNYECKUICMBICTUCTIONB3YEMbIX
BEJIMYMH,NX0003HAUCHUANETUHUTIBI(U3NYECKUXBEIIMYNH, HAXOIUTh(HOPMYIIBI,CB
A3BIBAIOIINETAHHY IO U3NUECKYIOBEIMUYUHY CIPYTUMUBETUYMHAMU,CTPOUTHIpad
WUKAN3YYCHHBIX3aBUCUMOCTEN(DN3NIECKUXBEITNUNH;

XapaKTepru30BaThCBONCTBATEN,hU3HUECKHUESIBICHUSUIIPOIIECCHI, UCTIONIb3Y S
npaBujia  CIOXKeHus cuin  (BOOJIb  OJHOW  mpsiMoil), 3akoH  ['yka,
3akonllackas,3akoHApxumesia, mpaBuIopaBHOBECUsIpbIuara(010kKa),«30JI0TOEIp
ABUJIO»MEXAHUKH,3aKOHCOXPAHEHUSIMEXaHUUECKOMIHEPTUH; [IPUITOM/1aBATh
CJIOBECHYIO bOpMyYITUPOBKY 3aKOHa u 3aMUCHIBATh ero
MaTeMaTHYE€CKOEBbIPAKEHUE;

OOBSACHATh (U3HUECKHE SBICHUS, MPOIECCHI M CBOMCTBA TEN, B TOM
YHUCJIEUB KOHTEKCTECUTYallUuUIPAKTUKO-
OPUEHTHPOBAHHOTOXapaKTepa:BhISBIATbIIPUUUHHO-
CJI€ICTBEHHBIECBSI3U,CTPOUTHOOBSICHEHHEN3 | —2710THYECKUXIIIaroBconopoiHal —

2U3Y4YEHHBIXCBONCTBAPU3NYECKUXABICHUH, PU3UUESCKUX 3aKOHAWJIN

3aKOHOMEPHOCTH;
pemaTbpacy€THbIe3a1auuB 1 —2 1eHCTBUS, UCIONB3YA3aKOHBIU(DOPMYITBL,

CBSI3BIBAIOIIINE dbuznyeckue BEJIMYUHBI: Ha OCHOBE aHanusa

YCJIOBI/IHSaI[a‘-II/IBaHI/ICBIBaTI)KpaTKOGYCJ'IOBI/Ie,HOI[CT&BJIHTB(I)I/ISI/I‘-ICCKI/ICBGJ'II/I‘-II/IHI)I
B
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dbopMynbl W NOPOBOAUTH  pacu€Thl, HAXOJAWUTh CIPABOYHBIC JIaHHbIE,
HEO0OXOUMBIE IS pEICHUA3a]a4,01IeHUBAThPEATMCTUYHOCTHIIONYYeHHON D U3UY
€CKOMBECIIMYMHBI;

PacIo3HaBaThIPOOIEMbIL,KOTOPHIEMOKHOPEIIIUTHIIPUTOMOIIIUPUZTIECKUX
METO/I0B; BOITUCAHUUUCCIIEIOBAHUS BBIICIISITEIIPOBEPSEMOCTIPEIITON0KEHUE(TUIIO
TEe3Yy),pa3InyaTbUMHTEPIPETUPOBATHIIONTYYEHHBINPE3YIbTAT, HAXOAUTHOIIINOKNB
XO/JIEOIbITA,AeaThBBIBOBITIOCTOPE3YIbTATaAM;

POBOIUTHOTBITHITTOHAOTIOICHU IO U3NYECKUXSIBICHU UM (PUZUUECKUXCB
OMCTBTEN:(DOPMYITUPOBATHIIPOBEPSAEMBICTIPEINOIOKEHUSI,COOUPATh  YCTAHOBKY
u3 PEIJI0KEHHOTO o0opyoBaHus, 3aMUCHIBATh X011
ONBITAu(POPMYITUPOBATHBBIBOJIBL;

BBITIOJIHSI TBIIPSIMBICU3MEPEHUSPACCTOSHUS,BpEMEHHU, MaCChITENa,00bEMa,
CUJIBI U TEMIIEPATyphl C UCIOJIb30BAHHEM aHAJIOTOBBIX U HUQPPOBBIXITPUOOPOB;
3aMUCHIBATh MOKa3aHuUsl npudopoB C y4E€TOM 3aIaHHOM
a0COJIFOTHOMTIOTPEIITHOCTUU3MEPEHNUI;

IIPOBOJIUTH HUCCJIEOBAHHWE 3aBUCUMOCTH OJHON (PU3NUECKOW BETUYUHBI
OTAPYIroMC
UCITIOJIb30BAaHUEMITPSMBIXU3MEPEHU N (3aBUCUMOCTHITY THPABHOMEPHOIBHUKYIIIETO
CATENA0TBPEMEHHIBUKEHHUSTEIIA;CHIIBI TPEHUSICKOIBKEHUOTBECATEa,KaueCTBA0
OpabOTKUMOBEPXHOCTEUTEIIMHE3aBUCUMOCTUCHIIBITPEHHUSOTILIONIAIUCOTTPUKOCH
OBEHUSTEI;CHIIBIyTIPYTOCTUOTYTHHEHUSTIPY>KUHBI; BRI TAIKU BAIOIIEHCUITBIOTOO b
€MarnorpyK€HHONYaCTUTEIaNOTINIOTHOCTU KU IKOCTH,eEHE3aBUCUMOCTUOT
IUIOTHOCTHUTENA,0TTITyOUHBI, HAKOTOPYIOMOT PY>KEHOTEN0; YCIOBUITUIaBAHUSTEIN, Y
CJIOBUIMPABHOBECHSIPHIYAran0I0KOB);y4aCTBOBATHBINIAHUPOBAHUNYI€OHOT OMCCIT
€0BaHMs1,COOMPAThYCTaHOBKYUBBITIOIHATEU3MEPEHUS, CIIEAYATIPEIII0KEHHOMYTI
naHy,(UKCUPOBATHPE3YIbTATHIMIONYUEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIUYUH
B BU/JIE MPEAJIOKEHHBIX
TaOIUIUTPAPUKOB,1ETATHBBIBOIBIIOPE3YIbTATAMUCCIICI0BAHNS,

IPOBOANTHKOCBEHHBIEU3MEPEHUAPUZNUECKUXBEINYNH(TUIOTHOCTHBEIIECT
BaYKUJIKOCTUUTBEPAOTOTENA; CUIIATPEHUACKOIbKEHUS ; 1aBJIEHUEBO3AYXA;
BBITAJIKABAIOILIAS cuia, JEeHCTBYIOIIAS Ha HOTPYKEHHOE B
KHUIKOCTHTEINO0; K03 PUITMEHTIOIE3HOT0IEHCTBUSIPOCTHIXMEXaHU3MOB ),CIIEAYS
IPEITI0)KEHHOMUHCTPYKITUH : TPUBBITIOTHEHUMU3MEPEHUICOONPAThIKCIIEPUMEHT
aJbHYIOYCTAaHOBKYUBBIYMCISATh3HAUYEHUEUCKOMONBEIUYNHBIL;

coOmoaTh  TMpaBuja TEXHUKM  O€30MacHOCTH TIpu  pabore ¢
1a060paTOPHBIMOOOPYIOBAHHUEM;

YKa3bIBaThIIPUHIIUIIBLICHCTBUATPUOOPOBUTEXHUYECKUXYCTPOICTB: BECHI, T
€PMOMETP, TMHAMOMETP,COOOIIAOITUECICOCYIBI, 0aPOMETP, PhIYar, MO ABUKHBIN
HETIOJIBYKHBIN OJIOK,HAKIIOHHAS TIJIOCKOCTH;

XapaKTepu30BaTh MNPUHUMUIBI  JACHCTBUS  U3YYEHHBIX  NMPUOOPOBU
TEXHUYECKUXYCTPOICTBCOMOPOHANXOMUCAHUSI(BTOMYKCIIE : TOAIUITHUKH, YCTPO
HWCTBOBOJOIPOBOAA, TUIPABINYECKUUITPECC,MAHOMETP,BBICOTOMED,IOPIIHEBOHA
COC,apeoMETP),UCTI0JIb3YA3HAHUSIOCBONCTBAX(U3NUECKUXABICHUMMHEO0X O UMbl
e(h13nYeCKNEe3aKOHbIN3aKOHOMEPHOCTH;
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MPUBOAUTHIIPUMEPBI/HAXOAUTHUH(OPMALIMIOOTIPUMEPAXITPAKTUYECKOTO
UCIOJIb30BaHUA(DU3NUECKUX3HAHUMB TOBCEAHEBHON JKM3HUIJIA OOecreueHus
0e30macHOCTH npu oOpalieHuu C npudopamu U
TEXHUYECKUMUYCTPONCTBAMHU,COXPAHEHUSA3A0POBBINCOOIIOICHUSIHOPMAIKOIOT Y
€CKOTOITOBEICHUS BOKPYKAIOUIEH cpelie;

OCYLIECTBISITLOTOOP HMCTOYHUKOB HH(popmanmuu B ceTtd HWHTepHETB
COOTBETCTBHHC3aJaHHBIMIIOMCKOBBIM3AIIPOCOM,HAOCHOBEUMEIOIIUXCA3HAHUM U
nyTéM CpaBHEHUS Pa3IUYHBIX HMCTOYHUKOB BBIJICIISTh
UH(OPMALIHIO, KOTOPASABISAETCIPOTUBOPEUUBONUITU
MOKETOBITHHETOCTOBEPHOM;

UCIIOJIb30BaTh ~ NPHU  BBINOJHEHWM  Y4YEOHBIX  3aJaHUid  Hay4yHO-
HNOMYJISPHYIOJIUTEPATYPy (DU3MUYECKOTO COJEp:KaHUs, CIPABOYHBIE MaTEpHAaIbI,
pecypchl
cetullHTepHET;BIa1eTHIPUEMAMUKOHCTIEKTUPOBAHUATEKCTA, IPEOOPA30BAHUANH
(dbopManMUU30/IHON3HAKOBOW CUCTEMBI BIPYTYIO;

co3faBaTh COOCTBEHHBbIE KPATKHE MUCHMEHHbIE W YCTHBIE COOOIIEHUS
HAOCHOBE 2—3 HMCTOYHUKOB HH(pOpManuu (U3HMYECKOTO COJIEPKaHUSA, B TOM
YHUCJICMYOJIMYHO JIeNlaTh KpaTKHE COOOIIEHHUS O pe3ysbTaTax MpPOEKTOB WU
y4eOHBIXUCCIEAOBAHUMN ; TPUITOMIPAMOTHOUCIIONB30BATHU3YYCHHBIATTOHA TUHBI
Hanmnaparkypcadu3uku,conpoBOKAATHBBICTYIIICHUETTPE3CHTALINEH;

IPUBBITOTHEHU U Y4E€OHBIXITPOCKTOBUUCCIIEI0BAHUNPACTIPEIENATHO0sI3aHH
OCTM B TpYyIIE€ B COOTBETCTBHUM C TOCTABICHHBIMU 3aJayaMH, CIEIUTh
3aBBINOJIHEHUEM IIJIaHA JIEWCTBUM, aIeKBATHO OLICHUBATh COOCTBEHHBIN BKJIA]]
BIEATEIbHOCTHI PYIIIbI; BHICTPAUBATHKOMMYHUKaTUBHOEB3aUMOEHCTBHE, yUUThI
BassMHEHUE OKPYKAOIIHX.

8 ki1acc
[IpenmeTHBIEPE3YNHTATHIHA0A30BOMYPOBHEIOJKHBIOTPAKATHC(HOPMUPOBAH
HOCTbYOOYYaIONINXCsI YMEHUM

UCIIOJIB30BAaTh TOHATHS: Macca M pa3Mepbl MOJEKYN, TEIJI0OBOE
JIBUKEHHEATOMOBUMOJIEKYJ,arpEraTHBIECOCTOSHUABEIECTBA, KPUCTAINIMUECKUEN
amop(HbIeTETa, HACHIIICHHBIMMHEHACHIIICHHBIMITAP, BIA)KHOCTHBO3 Iy Xa; TEMIIEpA
Typa,BHYTPECHHSAAIHEPT U, TEIUIOBOMABUT ATENb;3JIEMEHTAPHBINAIICKTPUUECKUI3a
PAI,3IIEKTPUYECKOETIOIE, TPOBOJHU KU IUAIIEKTPUKH, IOCTOSTHHBIMAIEKTPUUECKU
1 TOK,MarHUTHOE II0JIC;

pa3nuYaThsABICHU (TETIOBOEpACIIUPEHNE/ CoKaTHE, TETUIONIepe1aya, TEMIOB
O€paBHOBECHE,CMAaUMBAHUE, KATUJUISIPHBICSIBIICHUS], UICTTAPEHUE, KOH ICH AU, 1712
BJIEHUE,KpHCTANIN3alMs(OTBEp/IeBaHUE ), KUTIEHUE, TEIIoNnepe1ada( TeIIonpoBOI
HOCTb,KOHBEKIINS, U3ITYYEHHE );JIEKTPU3ALUATEN, B3aUMOACICTBUE3APSA 0B, ACHCT
BUSIDIIEKTPUUECKOTOTOKA, KOPOTKOE3aAMBbIKAHUE,  B3aWMOJICUCTBUE  MarHUTOB,
JeNCTBUE MarHUTHOTO MoJIsTHA
POBOJIHUKCTOKOM,3JIEKTPOMATrHUTHASIMHTYKIIUS )TOOTTMCAHUIOM XXaPAKTEPHBIXC
BOICTBMHAOCHOBEOIIBITOB, IEMOHCTPUPYIOIIHUX AAHHOE(PUZNUECKOESABIICHNUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (bU3nIeCKUX
SIBJICHUIB
OKPYKaIIIEMMHUPE,BTOMYHCICDUINIECKUEIBICHUSIBIIPUPOIE: ITOBEPXHOCTHOE
HaTsDKEHHE nu KallWUISIPHBIE ~ SIBJICHUST B MPUPOJIE, KPUCTAJLIBI

BIIpUpoie,u3nyueHrneCoaHIa,3aMep3aHuEeBOJ0EMOB,MOPCKUEOPU3HI,
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oOpa3oBaHUE pOCHI, TymaHa, WHEs, CHEra; OJJICKTPUYECKUE SBICHUS B
aTMoc(epe,dJTeKTPUUYECTBO JKUBBIX OPraHW3MOB; MarHUTHOE MoJe 3eMiu, Ipend
MOJIFOCOB,POJIbMArHUTHOT OTIOJIS IS AKU3HIHA

3emiie, TOJIIPHOECUSTHUE; TIPUATOMIIEPEBOIUTHIIPAKTUYECKYI03a/1auyBYYEOHYI0,B
BIICTIATHCYIIECTBEHHBIECBOUCTBA/IPU3HAKU (D U3NIECKUXABICHUH;

OMHUCHIBATh HW3YYCHHBIC CBOMCTBA Tel U (PuU3MUECKue SBIICHUS,
UCTIONB3YsA(PU3NUECKUEBETMUNHBI( TEMIIEPATyPa, BHY TPEHHSI IHEPT U, KOJIUUECTB
OTEIIOTHL, Y 1eTbHAATEIIIOEMKOCTHBEIIECTBA, yI€bHASATEIIIIOTAIIABIICHUS, YEIIb
HasTEII0Tanapoo0pa3zoBaHusL, y1eIbHAATEIIOTACTOPAHUATOILINBA, KO puineH
TIIOJIE3HOTOJICUCTBUSATEINIOBOUMAIIIMHBI,0THOCUTEIbHASIBIAKHOCTHBO31Y XA, JIEK
TPUYECKUI3APSI,CUITIATOKA,dJIEKTPUUECKOEHAIPSKEHHE,COMIPOTHUBICHUETTPOBOIH
UKa,y1eIbHOECONPOTUBICHUEBEIIECTBA, PA00TAUMOIIIHOCTHAIEKTPUUECKOTOTOKA
);IPUOTTMCAaHUUTIPABIIILHOTPAKTOBATH(PU3UUECKUIUCMBICTUCIIONH3YEMbBIXBETUYU
H,0003HaYCHUSUE TUHUITBIPU3NIECKUXBEIIMUUH, HAXOIUTh(POPMYJIbI,CBS3BIBAIOII]
HeJJaHHYIO(PU3NUECKYIOBEIUIMHYCAPYTUMUBETUIMHAMU, CTPOUTEIPAPUKUU3YUE
HHBIX 3aBUCUMOCTEH(DU3NUECKUX BEITUYHH;

XapaKTepU30BaTHCBOMCTBATEN, P U3NIECKUEIBICHUSIUITPOIICCCHI, ICTIOJIb3YS
OCHOBHBICTIOJIOKEHHUSIMOJICKYJISIPHO-
KMHETUYECKONTEOPUUCTPOCHUS BEIIECTBA, IPUHIIUIICYTIEPIIO3UITUUTIONEH (HaKade
CTBEHHOMYPOBHE),3aKOHCOXpaHEeHUI3apsiaa,3akoHOMaifisiydacTKalent,3akon /]
KOYISI—
Jlen1ia,3aK0HCOXpaHEHUSIHEPT UM ; IPUITOMIABATHCIOBECHYIO(OPMYITHUPOBKY3aK
OHAM3aMUCHIBATHETOMAaTEMATUYECKOEBBIPAKEHHUE;

00BACHATH(PUZNYECKUETIPOIIECCHIUCBOUCTBATEN, BTOMUYHUCIICH
BKOHTEKCTECUTYAlUUTIPAKTUKO-
OpPUEHTUPOBAHHOTOXAPAKTEPa:BBIABIATHIIPUUUHHO-
CJICICTBEHHBIECBSI3U,CTPOUTHOOBICHEHHEN3 | —210THYeCKUXIIIaroBcornopoiHal —

213y4eHHBIXCBOUCTBAPU3NUCCKUXABICHHUM, PU3MUECKUX 3aKOHOBUJIU

3aKOHOMEPHOCTEM;
pemarbpacy€THhIe3a1a9nB2—3 1 CTBUS, UCTIONIb3YI3aKOHBIN( OPMYJIBI,

CBSI3bIBAIOIIINE busnueckue BEJIMYUHBI: Ha OCHOBE aHausa

YCJIOBHUA3a/1a4N3aUChIBATEKPATKOCYCIOBUE, BBISIBIATHHEIOCTATOKJAHHBIXJISIPE
HMICHUI3a]1a491, BBIONPATh3aKOHBIN () OPMYJITbI, HEOOXOTUMBbIE ITeEPEIICHUS, TPOBO
TUTHPACUETHINCPABHUBATHIIONYYCHHOC3HAUCHIE P U3MUECKONBETNYNHBI
CU3BECTHBIMU JIAHHBIMU,

Pacmo3HaBaTHIPOOIEMBI, KOTOPHIEMOKHOPETIIUTHITPUTIOMOIITA(DU3NIECKUX
METOJI0B;UCITOJIb3YSOMUCAHUEHUCCIENOBAHUS, BBIICISATHIIPOBEPSIEMOE
IIPEATIOI0XKEHNUE, OLICHUBATH MIPAaBUIBHOCTD MopsiJIKa
IIPOBEICHUSANCCIIEJOBAHHUS, AETATHBBIBOBI;

IPOBOANTHOTIBITHITIOHAOTIOCHUIO(P 3N IECKUXIBICHUUUITU(DU3TIECKUXCB
OMCTBTEN(KaNMIUIIPHBIES BICHUS,3aBUCUMOCThIABICHUS BO3yXa0TEroo0bEMa, e
MIIEPATYPbL;CKOPOCTUIPOLIECCAOCTHIBAHUS/ HATPEBAHUS TIPU U3TYUYCHUH OT 1[BETA
M3JIyYarollel/ moraomaneHIoBepXHOCTH; CKOPOCThUCTIAPEHUS BOIBIOTTEM IEPA
TYPBDKUAKOCTHUILIONAANEENOBEPXHOCTH; DIEKTPU3ALUATEIINB3aUMOICICTBUEAT
EKTPUYECKUX3aPs10B;B3aNMOAEHCTBUETIOCTOSIHHBIXMAarHUTOB,
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BU3YaJIU3alHsIMarHUTHBIXTIOJIEHTIOCTOSSHHBIXMAr HUTOB; IEHCTBUSIMATHUTHOTO
TTOJIS Ha MIPOBOTHUK C TOKOM, CBOICTBa AIIEKTPOMArHUTA,
CBOMCTBAAICKTPOABUTATEIIATIOCTOSHHOTOTOKA):(hOPMYITUPOBATHITIPOBEPSAEMBICTIP
€ATI0JI0KEHUS,COOMPATHYCTAaHOBKYH3TIPE ITIOKEHHOTO0000PYI0BAHHUS;ONTUCHIBATh
XOJI0TTBITa U(HOPMYITUPOBATHBHIBOIEI;

BBITIOJTHA THIIPSMBICU3MEPECHUATEMITEPATYPhI,0OTHOCUTETbHOMBIIAXKHOCTH
BO3/TyXa, CHITBI TOKa, HaTPSDKCHHUSI C WCIIOJIb30BAHHEM
aHAJIOTOBBIXITPHOOPOBUIATYNKOB(PU3NUECKUXBEININH;CPABHUBATHPE3YIbTAThIH
3MEepeHUNCYYETOM3aJaHHON a0COTIOTHON MOTPEIIHOCTH;

NIPOBOJAUThL HWCCIICIOBAHUE 3aBUCHMOCTH OJHOW (PU3NYCCKON BETUUHHBI
OTAPYroM ¢  WCIOJB30BAaHWEM  TPSAMBIX  U3MEpPEHHHA  (3aBUCUMOCTH
COMPOTHBJICHUATIPOBOTHUKAOTET OJ[JTMHBI, IIOIIATATIOTICPEYHOTOCCUCHUSIN Y ICITh
HOTOCOTIPOTHMRIICHHS BEIECTBA IPOBOJHMKA; CHJIBI TOKa, WAYIIETO 4Yepe3
IPOBOIHUK,0THATIPSKCHUSTHATIPOBOAHUKE ; ICCIICIOBAHUETIOCIICIOBATEIHHOTOHIIA
palIeIbHOTOCOSIMHEHUATTPOBOTHUKOB ) :TUTAHUPOBATHUCCIICI0BAHKIE,COOMPATH
YCTAHOBKY M BBINIOJIHATH ~ M3MEPEHUs,  CIACAyd  MPECIIOKCHHOMY
IUTaHy,(PUKCUPOBATHPE3YIbTATHINOyYEHHON3aBUCUMOCTHBBUICTA0IUIIUT pad UK
OB,JICJIaTHBBIBOJIBITIOPE3YIbTaATAMUCCIICIOBAHUS;

IPOBOAUTHKOCBEHHBICU3MEPCHUSA(PU3NUECKUXBEIIMINH(yICTbHAATEIIIIOEM
KOCThBEIECTBA,CONPOTUBICHUEITPOBOHNKA, PA00TAMMOIIIHOCTEAICKTPUUECKOTO
TOKA):TUTAHUPOBATBU3MEPEHHUS,COOMPATHIKCIIEPUMEHTAIBHYIOYCTAHOBKY, CIIEAY S
PEITI0)KEHHOMUHCTPYKITUHU, MBBIUUCIIS Th3HAUCHUEBEIMU HBI;

coOmogaTh  MpaBujia TEXHUKM  O€30MacHOCTH mpu  pabore ¢
1a60paTOPHBIMOOOPYI0BAHUEM;

XapaKTepu30BaTh TMPUHLMUIBI  JIEUCTBUS  M3YyYEHHBIX  NPHOOPOBH
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha WX oOmnucaHuss (B TOM 4YHUCJE:
CUCTEMAOTOIUICHUSJOMOB,TUTPOMETP,1apOBasATYpOMHA,aMIIEPMETP,BOTBTMETD,C
YETUNKAIIEKTPUUECKONIHEPT U, IIEKTPOOCBETUTEILHBICTIPUOOPHI, HArpeBaTEIbH
BIC AIEKTPOIPUOOPHI

(TpuMepHI ), NEKTPUIECKUETTPEIO
XPaHUTEIH;AIEKTPOMATHUT, IEKTPOABUTATENBIIOCTOSTHHOTOTOKA ), ICTIONB3Ys13HA
HUSOCBOKWCTBaX(U3NICCKUXIBICHUHNHEO0X0IMMbIC(PU3NICCKUE3aKOHOMEPHOCT
u;

Pacmo3HaBaTHIIPOCTHIETEXHUIECKUEYCTPONCTBAUU3MEPUTEIBHBICTTPHOOPHI
1o
CXEMaMHCXEeMaTUYHBIMPHUCYHKaM (GKHIKOCTHBIHTEPMOMETP, TEPMOC,ICUXPOMETD,
TUTPOMETP,IBUTATEIIbBHY TPEHHETOCTOPAHUS,IIIEKTPOCKOII,PEOCTAT);COCTABISATHC
XEMBIICKTPUICCKUXIICTICCTIOCIIEIOBATEIBHBIMUTIAPAIIIETBHBIMCOSTUHEHUEMD
JIEMEHTOB,PA3INYasyCIIOBHBICOO03HAUCHHUS STIEMEHTOBIIICKTPUUECKUXIICTICH;

IPUBOIUTHIIPUMEPHI/ HAXOAUTHIH(POPMAITMIOOTIPUMEPAXTTIPAKTUIECKOTO
UCTIOJIb30BaHUA(DU3NICCKUX3HAHUNB TMOBCETHEBHOW >KM3HHUIISL OOCCIICUCHHUS
0e30macHOCTH pu oOpalieHuu C npudopamu 151
TEXHHYECKUMUYCTPONCTBAMU,COXPAHEHUA3TOPOBBSIU
COOJTIOICHUSTHOPMAKOJIOT HUECKOTOTIOBEICHUSIBOKPYKAIOIIEH Cpelie;

OCYIIECTBISITBIIOUCKUH(OPMAITUU(U3TIECKOTOCOICPKAHUSIBCETH
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HNHuTtepHeT,Ha
OCHOBEUMEIOIINXCA3HAHUUUITY TEMCPaBHEHUS OTIOJIHUTEIbHBIXUCTOYHUKOBBBIZIC
TSATBUH(DOPMAIIHIO, KOTOPASSBIAC TCATIPOTUBOPEUNBONIIN
MO>KETOBITEHEOCTOBEPHOI;

UCTIOJh30BaTh  NPU  BHIMNOJHEHWH  Y4eOHBIX  3aJaHUil  Hay4YHO-
HOMYJIAPHYIOJIUTEPATYPY (DU3HUECKOTO COACPKAHMS, CIPABOYHBIC MaTepHAIbI,
pecypchl
cetulHTEepHET;BIaAe THIIPUEMAMUKOHCTICKTUPOBAHUSATEKCTA, IPe0Opa30BaHHSIIH
(opMaMUHU30/THON3HAKOBOM CUCTEMBI BIPYTYIO;

C03/1aBaThCOOCTBEHHBICTUCHhMEHHBIEUKPATKHUEYCTHBIECOOOIIIEHUS,0000111a
s UHPOPMAITUIO u3 HECKOJIbKUX HUCTOYHHUKOB buzngecKoro
COJIEPKaHUS, BTOMUYHNCIICITYOIUIHOTIPEICTABISI ThPE3YTbTAThIPOCK THOUUITUHICCIT
€/10BaTEIbCKONIEATENIbHOCTH; IPUITOMIPAMOTHOMCIIONE30BaTh U3y YCHHBIH
TOHSI THIHBIN ammapat Kypca buznkw, COIIPOBOXK/IATh
BBICTYIUICHUETIPE3CHTAIINCH;

NPUBBITIOTHEHUNYYEOHBIXITPOCKTOBUUCCIICIOBAHUH(PU3NIECKUXITPOIIECCO
BpacCIpeIesAThO0I3aHHOCTHBIPYIIIIEBCOOTBETCTBUHUCITOCTABIICHHBIMH3a/1a4aMH,
CJICTUTH3aBBITIOTHCHHEMITIaHA I CTBUHNKOPPEKTHPOBATHET0,aICKBATHOOIICHUB
aThCOOCTBEHHBINBKIIABACITEILHOCTEIPYIIIHI;BHICTPAMBATHKOMMYHUKATHBHOCB
3aMMO/ICHCTBUE, IPOSBISATOTOBHOCTHPA3PEIIATEKOH (UK THI.

9 knacc
[IpenmeTHBIEPE3YNHTATHIHA0A30BOMYPOBHEIOJKHBIOTPAKATHEC(HOPMHUPOBAH
HOCTbYOOYYarONIMXCsl YMEHUM:

UCIIOJIb30BATHIIOHATHS :CUCTEMAOTCUETA, MaTEPHATbHASI TOUKA, TPACKTOPHS,
OTHOCUTEIHHOCTbMEXaHUYECKOT OJIBIKEHU S, AepopManus(ynpyras,liacThyecka
), TPEHHE, [IECHTPOCTPEMUTEITbHOCYCKOPEHNE,HEBECOMOCTh M TEPErpy3KH; IEHTP
TSKECTH; a0COIIOTHO TBEPIIOE TEJIO0, IIEHTPTSKECTH TBEPJOTO TejIa, PAaBHOBECHE;
MEXaHUYECKUe KOJIeOaHus U BOJTHBI, 3BYK,HH(pa3ByKu
yIbTPa3BYK;IEKTPOMAr HUTHBIEBOJIHBI, IIKATA3IEKTPOMAr HUTHBIXBOJIH,CBET, OJ1H
30pYKOCTBhUIaJIbHO30PKOCTh,CIIEKTPHIMCITY CKAHUSIUTIOTJIONIEHUS ; aTb(ha-,0eTa-
UraMMa-u3ay4eHHs,U30TOMbL, A pHAsIIHEPTeTHKA;

pa3innyaThsABICHUS(PaBHOMEPHOCHUHEPABHOMEPHOCTIPSMOINHEHHOEIBUKE
HHE, PaBHOYCKOPEHHOE OpSMOJIMHEWHOE JBWDKEHUE, CBOOOJIHOE
Ha/IeHUeTel, paBHOMEPHOEABUKEHUETIOOKPY>KHOCTH, B3aUMOIEHCTBUETEI, PEAKTH
BHOEJIBIKEHHE,KOJI€0aTeIbHOEIBUKEHIE(3aTyXalOII e U BBIHY K ICHHbIE
KoJie0aHMs), pe30HAHC, BOJIHOBOE JBIKEHUE, OTPaXXEHHE 3BYKa,TPSIMOJIMHEIHOE
pacrnpocTpaHeHHe, OTPaXEHHUE U TMPEIIOMIICHHE CBETa, IOJIHOCBHYTPEHHEE
OTpak€HHWE  CBeTa,  pa3jio)keHue  Oemoro  cBeta B CHEKTp U
CJI0’KEHUECTIEKTPAIbHBIXIIBETOB, AU CIIEPCHUIICBETA,ECTECTBEHHASIPATNOAKTUBHOCT
b,BO3HUKHOBEHHEIMHEIUaTOrOCTIEKTPaN3IydeHHU S )TOOMUCAHUIONXXapaKTePHBIX
CBOMCTBUHAOCHOBEOIBITOB, AEMOHCTPUPYIOIUXTaHHOS(PU3NIECKOEABIICHUE;

pacmo3HaBaTh NpOSIBJICHHE M3YYEHHBIX buznyeckux
SABJICHUIBOKPYXKaroIeMMHUpe(BTOMYHCIS()U3NUECKUESIBICHUSBIPUPOIC TIPUITHB
BIMOTJINBBL, ABIKEHUETUTaHeTCOTHEYHOMCHCTEMBI, PEaKTUBHOEIBUKEHUE
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YKUBBIXOPTaHU3MOB,BOCTIPUSI TUE3BYKOBKUBOTHBIMU,3€MJIETPACEHUE,CEUCMUUECK
MEBOJIHBL, IIYHAMU,3X0,[1BETATEN, 0N TUYECKUESIBICHUSBIPUPOAE,0M0T0TrHUECKOE T
€HCTBUEBUIUMOT O, yJIbTPA(hUOIETOBOTOUPEHTIEHOBCKOT O U3JTyYEHUH;
€CTECTBEHHBIN PaIUOAKTUBHBIN ¢on,
KOCMUYECKUETYUH,paMOaKTUBHOCU3TYYEHUETIPUPOJHBIXMUHEPAJIOB; ACHCTBUED
aJIM0aKTUBHBIXU3TYUCHUITHAOPTaHU3MYEI0BEKA ), IPUITOMIIEPEBOIUTHIIPAKTAYEC
Ky103a/1a4yBy4€0HYI0, BBIACIATHCYIECTBEHHBIECBONCTBA/IPU3HAKU (U3 UUECKU XS
BJICHUI;

OMHUCHIBATh HW3YYCHHBIE CBOMCTBA TeJl U (PUIMUECKUE SBJICHUS,
UCTIOJIBb3YA(PU3NYECKUEBEIMUNHBI(CPETHAIMMIHOBEHHASICKOPOCThTENANPUHEPAB
HOMEPHOM/IBUKEHUH,yCKOPEHHUE, TEpeMEIIEHUE, Ty Th, yTJI0OBasCKOPOCTh,CHJIa
TpPEeHMsI, CUJIa YNPYTOCTH, CHJIa TSXKECTH, YCKOPEHUE CBOOOJHOrO MajeHHs,BEC
TeNna, HWMIYJIbC Tela, HUMIIYJbC CHJIBI, MeXaHudeckas paboTa U
MOIIHOCTh,TOTEHIIM AN bHASIHEPT U TENA, IO JHATOT OHAATIOBEPXHOCTHIO3EMIIU, ITOT
EHIIMAJIbHASIDHEPT USICHKATOUTTPY>KUHBI, KHHE TUYECKAsIIHEPT U, TOJTHATMEXaHUUEC
KasiHEPr s, IepUOANYaCTOTaK0IeO0aHHIA, ITTUHABOIHBI, 'POMKOCTB3BYKa U BBICOTA
TOHA, CKOpPOCTb CBETa, II0Ka3aTesib MPEIOMJICHUS Cpebl); NPHUOMUCAHUU
IPaBUIIbHO TPaKTOBaTh buznueckuit CMBICIT UCIIOJIb3yEMbIX
BEJIMYMH,0003HaYCHUANE TUHUIBI(DU3NIECKUXBETUYNH, HAX0IUTh(POPMYJIbI,CBS3
BIBAIOIIIUEIAHHY (D U3NUECKYIOBEIUUYUHYCIPYTUMUBETUYUHAMHI, CTPOUTHIpad UK
UU3YYCHHBIX3aBUCUMOCTEH(PU3NUECKUXBEIUYUH;

XapaKTepru30BaThCBONCTBATEN, PUZNUECKUESIBICHUSIUIIPOLIECCHI, UCTIONIb3YS
3aKOH COXpaHEHUS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
IPUHUUIICYIEPIIO3UIIUUCHI, TPUHIUIIOTHOCUTENbHOCTUL anuiies,3akoHbI HbI0TOH
a,3aKOHCOXPaHECHHUSIUMITYJIbCA,3aKOHBIOTPAKEHUSUIIPETOMIICHUSICBETA,3aKOHBI
COXpaHEHMs  3apsiIOBOr0 M MaccoBOro  4YuCel  MHpU  SJIEPHBIX
PEeaKIUIX;IPUITOM/IaBATHCIIOBECHYIO(POPMYIHPOBKY3aKOHAN3AMUCHIBATHETOMAT
€MaTUYECKOEBBIPAKECHUE;

00BACHATH(PUZNYECKUETIPOIIECCHIUCBOMCTBATEN, BTOMYHUCIICH
BKOHTEKCTECUTYalIMIUITPAKTHKO-
OPUEHTHPOBAHHOTOXapaKTepa:BhISABIATbIIPUUYUHHO-
CJIEICTBEHHBIECBS3H,CTPOUTHOObSICHEHNEN32—3TOTMYECKUXIIIAarOBCOMTOPOHHA2—
31U3y4eHHBIXCBONCTBAPU3NYECKUXSABICHUN, PUZNIECKUX 3aKOHOBUJIU
3aKOHOMEPHOCTEN;

pemath pacu€THbIE 3ama4yd  (OMHUpArOIIMecss Ha CcuUcteMy wu3 2-3
YPaBHEHHH ), HCTIOTB3YA3aKOHBIN(OPMYIIBI, CBA3BIBAIOIINE (D U3HUCCKIC BETMUHHBI
Ha OCHOBE aHaiamu3a YCIIOBUS 3a7a4u 3alUChIBATh KpaTKoe
YCIJIOBHE, BBISIBIATHHEAOCTAOIUEUIINU30BI TOUHBIEJAHHBIE, BHIONPATh3aKOHBIN(D O
PMYJIbL, HEOOXOIUMBIE IS PEIIEHUS, IPOBOUTHPACUYETHIMOLICHUBATHPEATUCTHYHO
CTBIIOYYCHHOTO 3HAYCHHUSI(PU3MIECKOUBEITMUNHBI,

pacmo3HaBaThIPOOIEMbI, KOTOPHIEMOKHOPETIUTHITPUTTOMOITU (U3 UIECKUX
METO/I0B; UCTIOJIb3YSIOMUCAHUEUCCIIEI0BAH U, BBIIETATHIIPOBEPIEMOE
MPEIO0JIOKEHNE, OLIEHUBATh MPAaBUILHOCTD MOPSIKA IPOBEACHUSUCCIIECIOBAHMUS,
JienaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YyJIbTAThl HAOIIOICHUI UOTBITOB;

MPOBOJIUThH OMBITHI O HAOMIOACHUIO (U3UYECKUX SIBICHUN WIH
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(GU3NIECKNXCBONCTBTEN(M3YIeHHEBTOpOTro3aKoHaHb0TOHA,3aKOHACOXpaHEHUS
SHEPTrUH;, 3aBHCUMOCTh TMEpHOAa KoJeOaHWW MPYKUHHOTO MAasTHUKAOT MAcCChI
rpy3a W OKECTKOCTH TPYKHHBI M  HE3aBHCUMOCTh OT  aMIUIATY[bI
MaJIBIXKOJICOAHU; TPSMOTMHEITHOEPACTIPOCTPAHEHHECBETA, PA3I0KEHIHEOETI0r0C
BE€Ta B CIIEKTP; H3Y4YCHHE CBOWCTB H300pakeHHsT B IUIOCKOM 3epKale u
CBOMCTBU300paXKEHUSATIPEIMETABCOONPAIOIIEHITNH3E; HAOTI0ICHUECTUTOITHBIXUITU
HEHUYaThIX CIEKTPOB M3JIYYCHHS): CaMOCTOSITENIBHO COOMpaTh YCTaHOBKY
M3M30BITOYHOTO Habopa OO0OpYIOBaHMS, OMNHCHIBATH XOJ OIBITa M €ro
pe3yabTaThl,(hOPMYIUPOBATHBBIBOIBI;

NPOBOJIUT, TPH  HEOOXOIMMOCTH  CEpPUI0  TPSIMBIX  H3MEPEHUH,
OTpesieTsisiCpeIHee 3HAUCHUE HM3MEpsieMON BeIMYMHBI ((DOKYCHOE paccTosHuE
coOuparoueHINH3bI);000CHOBBIBATHBBIOOPCIIOCOOAN3MEPEHUS/ U3MEPUTEIIBHOTO
npudopa;

NPOBOJIUTh HCCJIENOBAHUE  3aBUCUMOCTEH  (DM3MYECKHX  BEIHYMHC
UCTIOJB30BAaHUEM TMPSAMBIX HM3MEPEHHUH (3aBUCUMOCTH TYTHOT BpPEMEHU
NPUPaBHOYCKOPEHHOM  JBIDKGHWHM 0€3 HadaJlbHOM CKOpPOCTH; Iepuoja
KoJIeOaHMIMAaTeMaTHIeCKOTOMAas TH UKAO T TMHBIHATH;3aBUCUMOCTHYTIIa0TPasKeH
MACBETa OT YyIjla TMajeHWss W yrja TpeJoMJIeHUS OT YIyia MajaeHus):
TUTAHUPOBATHUCCIIEIOBAaHIE,CAMOCTOSATEIHHOCOOUPAThYCTAaHOBKY, PUKCHPOBATHD
€3yJbTaThl MOJYYCHHONH 3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHUIEC TaOIUIL
UrpaduKoB,1eTaThBBIBOIBINOPE3YIbTaTAMHUCCIIEIOBAHHNS;

IPOBOAUTHKOCBEHHBIEU3MEPEHUAPUZNIESCKIXBEINIHH(CPEIHISICKOPOCTHH
YCKOpEHHUETEIANnpUpPaBHOYCKOPEHHOMIBIKEHUH, YCKOPEHHECBOOOTHOTO

najeHus, KECTKOCTH MPYKHUHBI, Kodh purreHT TPEHUS
CKOJIbKEHHMSI,MeXaHnYecKasipaboTau

MOIIHOCTh,9aCTOTAUTIEPHUOIKOICOAHNITMATEMAaTHIECKOTO u MPY>KUHHOTO
MasTHUKOB, ONTHYECKAs cuia

COOMPArOIICHINH3BI, PaANO0AKTUBHBIN(OH ) . TNTAHUPOBATHU3MEPECHHS ;COOMPATHIKC
NEPUMEHTAIbHYI0YCTaHOBKYHUBBITIOIHATHU3MEPEHUS, CIICAYATPEAI0KECHHON
UHCTPYKIINH; BBIYHCIIATD 3HaYCHUE BEJTUYMHBI u
aHATM3UPOBATHIIONYUCHHBIEPE3YIbTATHICYIETOM3aIaHHONTIOT PEIITHOCTUN3MEPEH
Ui,

coOmoaTh  MpaBuUja TEXHUKA  Oe€30MacHOCTH Tmpu  pabore ¢
1a060paTOPHBIMOOOPYIOBAHHUEM;

Pa3TUYaThOCHOBHBICTTPU3HAKHI3YICHHBIX (P U3MUECKUXMO/IENeH :MaTepra
HHASITOYKA,a0COTIOTHOTBEPIOETEN0, TOUCYHBIMMCTOYHUKCBETA, Ty, TOHKas
JMH3a, TUTAHETapHask MOJIENIb aTOMa, HYKJIOHHAS MOJICNIb aTOMHOTOSIIPA;

XapaKTepu30BaTh TMPUHIMUIBI  JEHCTBHS  W3YYEHHBIX  MPUOOPOBU
TEXHHYECKUX YCTPOMCTB C OMOpOM HA WX oOmnucaHus (B TOM 4YHUCJE:
CITUOMETP,TATYNKHUTIONOKEHHUS, PACCTOSTHUSANYCKOPEHHMS, PAKETa,dXOJIOT,0UKH, 1€
puckor,hoToarnmapaT,oNTHIECKHECBETOBOIbI,CIIEKTPOCKOI, TI03UMETpP,kKamMepaBu
JTHCOHA), HCITOJIB3YSI3HAHMSIOCBONCTBAX (D3N ICCKUXIBIICHU I
MHEO00X0MMble(PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh ~ CXEMbl W CXEMATHYHBIE  PHUCYHKH  H3yYEHHBIX
TEXHUYECKUXYCTPOUCTB,M3MEPHUTEIBHBIXIIPHOOPOBUTEXHOIOTHIECKUXITPOIIECCO
BIIPUPEIICHUNYYEOHO-
MPAKTUYECKUX3a]1a4; 0N THICCKUECXEMBIISITIOCTPOCHISIN300payKEHUHBIIIOCKOM?3
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epKayen coOuparomiei JTMH3e;
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MPUBOAUTHIIPUMEPHI/HAXOAUTHUHPOPMAITUIOOTIPUMEPAXITPAKTUIECKOTO
HCIIOIb30BaHUA(PU3NUECKUX3HAHUNB TMOBCEIHEBHON KU3HHUIJIA OOECreUeHUs
0e30macHOCTH npu oOpalieHuu C npudopamu U
TEXHUYECKUMUYCTPOUCTBAMU,COXPAHEHUS3JOPOBbSIN
COOJII0IEHUSIHOPMAKOJIOT HUE€CKOTOTIOBEICHUSIBOKPY KAIOILIEH CpeJIe;

OCYIIECTBISITHIIOUCKUHGOPMAITUUPUZUIECKOTOCOICPKAHUSB
cetullHTepHET, CaMOCTOSITEILHO (POPMYITUPYSI MOUCKOBBIM 3aMpoc, HAXOIUTh
NyTUONPE/ENIEHNs JOCTOBEPHOCTH TOJYYEHHOHM HH(OpMAlMU Ha OCHOBE
UMEIONINXCSI3HAHUIN JTOTIOJIHUTEIbHBIXUCTOYHUKOB,

UCIIOJIb30BaTh  MPU  BBHINOJIHEHUW  Y4eOHBIX  3aJlaHUN  HAy4YHO-
NOMYJIAPHYIOJIUTEPATYPY (HU3NUECKOTO COJIEpKaHUs, CIPAaBOYHBIC MaTepUallbl,
pecypchl
cetullHTepHET; BIaAETHIIPUEMAMUKOHCTIEKTUPOBAHUATEKCTA, TPEOOPA30BaAHUSUH
dbopmanurunu301HOW3HAKOBOW CUCTEMBI BIPYTYIO;

co3/1aBaTh COOCTBEHHBbIC TIHCHbMEHHBIE W YCTHBICE COOOIICHHUS Ha
OCHOBeMH(OpMAIIMK W3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOTO COJIepIKaHMUs,
NyOIMYHOINIPEACTABISATh PE3YJIbTaThl MPOEKTHOM WM  HMCCIIEIOBATEIBCKON
NEeATEeIbHOCTH ;IIPUITOMIPAMOTHOHUCITIOJIH30BaThU3YUYECHHBIUTTOHATUHBIMATITIApAT
u3ydaemMoropasaenadu3nkurconpoBOKIaTbBBICTYIIEHUETIPE3CHTAIMECYUETOM
0COOEHHOCTEW ayIUTOPUU CBEPCTHUKOB.

10 kaace

[IpenmeTHBIEPE3YNHTATHIHA0A30BOMYPOBHEIOJKHBIOTPaXKaTbc(hopMupoBan
HOCTbYOOYYarONIMXCsl YMEHUM:

IPOBOAMTHHUCCIIEI0BAHNE3aBUCUMOCTEN(N3NUECKUXBETMUYNHCUCTIONB30BaH
UEMITPSIMBIXU3MEPEHUI (3aBUCUMOCTHITYTHOTBPEMEHUTIPUPABHOYCKOPEHHOMIBUKE
HUMOE3HAYAIbHOWCKOPOCTH; IEpUOAaK0Ie0aHNIIMaTeMaTHYeCKOTOMas i THUKAO TN
HBIHUTH;YTJIA0TPAKCHISICBETAOTYIJIATIAICHHSI, yIJla TPEJIOMJICHUS OT  yria
naJicHus CBETOBOTO ay4a):
CaMOCTOSATEIbHOCOOMPAThyCTaHOBKY, PUKCUPOBATHPE3YIbTATHINIONYICHHOW3aBUCH
MOCTH(PU3NYECKUXBETNYNHBBUIETA0IUITUT PA()UKOB,1€1aTHBBIBOBINIOPE3YIIHTATA
MUCCIIEA0BAHMSI(MPUHATUIMHBO3MOKHOCTUAITUIIPOBOUTEBUPTYATbHBIETIA00PATO
pHBIEC pabOTHI);

IPOBOANTHKOCBEHHBIEU3MEPECHUAPUZNIECKUXBETNIUH(CPETHAICKOPOCTHIY
CKOpEHHETENANPUPABHOYCKOPEHHOMIBMYKEHIUH,YCKOPEHUECBOOOTHOTO  TIAJICHUS,
KECTKOCTh MpY>KUHBI, Kodh purreHT TpEHUs
CKOJIBKCHHMSI,MEXaHUUECKAsIPaOOTaNMOIITHOCTh, 9aCTOTAUTIEPUOIKOTIeOaHuITMaTEMA
TUYECKOTOUTIPYKUHHOTOMATHUKOB,(hOKYCHOEPACCTOSTHUECOOUPAIOIEH  JTUH3HI,
pPaauMOaKTUBHBIN (OH): TUIAHUPOBATH U3MEPEHUS; COOMPATHIKCIEPUMEHTAIBHYIO
YCTaHOBKY, cienys MpeAI0KEHHOU WHCTPYKIINHY;
BBIYUCIISI Th3HAYEHUEBEIIMUNHBIMAHATN3UPOBATHIIONYYE HHBIEPE3YIbTATHICYyUETOM3
aJaHHOW MOTPEIIHOCTH HU3MEpeHui (Ipu HAIMYUKA  BO3MOXXHOCTH  WJIU
MIPOBOIMTHBUPTYaAIbHBIETA00PATOPHBIE PAOOTHI);

co0JII0IaThIIPaBUIIA0€30MIaACHOTOTP Y/ AP padoTeECTIadOPATOPHBIMOOOPYIOB
aHueM(MPUHATUYMHUBO3MOKHOCTUUIUIIPOBOAUTEBUPTYAIbHBIEIa00paTOPHBIEPAOO
THI);
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Pa3InyaTbOCHOBHBICTIPU3HAKMU3YUEHHBIX() U3NUECKUXMO/IETIeH :MaTepraIbH
asTOYKa,a0CONIOTHOTBEPI0ETEIIO, IUIAHETAPHAIMOIEIbATOMA, HYKJIOHHAsIMO/1€TbaT
OMHOT0511pa;

XapaKTEePU30BAThIIPUHIIUITBIICUCTBUSN3YICHHBIXTIPUOOPOBUTEXHUUECKHUX
YCTPOICTB € ONOpOM Ha HUX ONHUCAHUS (B TOM 4YHUCJIE CIHIOMETP,JaTUYHKU
IIOJIOKEHUSI,  PACCTOSIHUS WU YCKOPEHHs,  pPaKeThl,  JXOJIOT,  OYKH,
nepucKom,poToanmapar, BOJIOKOHHAs OINTHKA, CIEKTPOCKOI, JO03UMETp, KaMmepa
Bunbcona),ucnonp3ysa3HaHUS0CBOMCTBAX(PU3MUECKUXABICHUMMHEO0 X0 IuMbIe( U3
NYECKUE3aKOHOMEPHOCTH;

UCIIOJI30BaTh ~ CXEMbl M CXEMaTUYHbIE  PUCYHKH  M3YYCHHBIX
TEXHUYECKUXYCTPONCTB,U3MEPUTEILHBIXITPUOOPOBUTEXHOIOTUUECKUXITPOLIECCOBIT
pUpeLIeHUnYy4e0HO-
NPAKTUYECKUX3a]a4;0NTHYECKHECXEMBLIIAIOCTPOCHUAN300paXKEHU N BILNIOCKOM
3epKajien coOMparoleHINH3E;

MPUBOJAUTH TIPUMEPHI MPAKTUYECKOTO HMCTOJIb30BaHUs (PU3UUYECKUX 3HAHUU
BITOBCEAHEBHOIKU3HUTSI00€CTIeYeHUI0€30TaCHOCTUIIPHOOpallieHUUCTTpHOOpamMu
UTEXHUYECKUMUYCTPONCTBAMU,COXPAHEHU310POBbSIMCOOIIOIEHUSTHOPMAKOJIOT Y
€CKOrONOBEAEHUABOKPY KaIOLIEHCPEE;

OCYHIECTBISIThIIOUCKUH(OpMaIuupu3nueckorocoiepkanusiscetu Iurepuer,
CaMOCTOATEIbHOGOPMYITUPYATIONCKOBBIN3AMPOC; HAXOUTHITY THOTIPEIETCHUS
JIOCTOBEPHOCTH TIOJYYEHHOU MH(POpPMAIIUM HA OCHOBE MMEIOIIMUXCA3HAHUHU3KYpCca
(U3UKUU TOTIOTHUTENbHBIXUCTOYHUKOB;

UCIIOJIb30BAThIIPUBBITOTHEHUNYY€OHBIX3aIaHUITHAYYHO -
NOMYJISIPHYIONIUTEPATYPy (PU3MYECKOTO ColepKaHMs, CIPABOYHBIE MAaTepHUAbI,
pecypcbl
cetullHTepHET; B 1€ THIIPUEMAMUKOHCTIEKTUPOBAHUSATEKCTA, TPEOOPa30BAHUANH(
OPMAaIMUU30/THON 3HAKOBOMCHUCTEMBI BIPYTYIO;

C03/1aBaThCOOCTBEHHBICTUCHMEHHBIENYCTHBIECOOOIIIeH S, 00001assnHpopMa
LU0 u3 HECKOJIBKUX HMCTOYHUKOB, IrPaMOTHO UCII0JIb30BaTh
W3YUYEHHBIUTIOHATHIHBIN anmapaTr Kypca (PU3MKH, COMPOBOXKIATh BBICTYIUICHHE
PEe3eHTaNeHcOOCTBEHHOT0CO00IEHUS, YUUTHIBas0OCOOEHHOCTUAY IUTOPUUCBEPCT
HUKOB;

npu BBIITOJIHEHU U HCCIIEIOBAHUM buznyeckux IIPOLIECCOB
CaMOCTOSITEIbHOIIAHUPOBATHCOBMECTHYIOIESITENbHOCTHBIPYIIIE,CIIE AU TH3ABBINON
HEHUEMITIaHAACHCTBUHHUKOPPEKTUPOBATHET0,a]6KBATHOOIICHUBATECOOCTBEHHBINB
KJIaJIBICSITEIbHOCTBIPYIIIIbI; BBICTPAaUBAThKOMMYHUKATUBHOEB3aUMO/IEUCTBUE, YUH
ThIBasi MHEHUE OKPYKaIOIIKX.
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TEMATHYECKOEIIJTAHUPOBAHHUE

7 xaacc(68 1)
Temarndeckuiionok, | OcHoBHOeconep:KaHHe OcHOBHBIEBH/IbI/IESITEILHOCTHYYAIIMXCSA(HAYPOBHEY4eOHbIX1eHCTBHI) ’
TEeMa
Paznenl.®@u3nkaneépo/ibBNO3HAHUMOKPY Kaomeromupa(64)
dusuka — duznka— BrisiBneHuepaznuuuiimMex 1y puzndeckuMunxuMudeckumurpespatieHuIMu(MC—xumus).
HAyKaoNpupoje Haykaonpupoze.fBieH |Pacno3zHaBaHuenkiaccuuKanuspu3nIecKuxsiBICHUN : MEXaHUYECKUX, TEIIOBBIX,JIEKTPHUY
(2 ) USTTPUPOIBI. €CKUX,MarHUTHBIXUCBETOBBIX.
dusnueckuesBieHusa: |HabmroneHnenonucaHuePpundecKuxXsiBICHUN
MEeXaHUYEeCKue,
TEIJIOBbIE, JIEK
TpU4yecKue,
MarHuTHbIE,CBETOBBIE,3B
YKOBBIE
duznyeckne duznyeckueBeaInunHbL.  (OnpeneneHuelleHblIeIeHUsIIKaIbIN3MepuTebHOronpuodopa.lismepeHnennHeHHbIXpa3MepOBT
BeJTHYNHBI(2 M3Mepenneu3nyecKkux |eIUIPOMEKYyTKOBBPEMEHNUCYYETOMIIOTPETHOCTEH.
q) BeJIUYMH. [I3MepeHneo0sEMaKUAKOCTUUTBEPAOTOTENA.
duznyeckuenpuoopsl. [MI3mMepeHue TeMmmeparypbl IOpH I[OMOLIM JKHUJIKOCTHOIO TEpMOMETpa |
[IorpemHocTs JlaTYAKATEMIIEPaTyphI.
M3MEPECHUN. BEBIMoJIHEHNETBOPYECKMX3aJaHUUITOITOUCKYCIIOCOOOBU3MEPEHUSHEKOTOPBIX (PU3UUECKUX
MesxayHapoaHas XapaKTEPUCTHUK, HaIlpuMep pa3MepoB MaJIbIX 00BEKTOB (BotOC,
CHUCTEMAaEINHUI] IIPOBOJIOKA),y AaJIEHHBIXOOBEKTOB,00JIBIIINX PACCTOSIHU M, MAIBIXIIPOMEXKYTKOBBpEMEHU.O
OCy’KJI€HHEINPe1araeMbIXcriocoO0B

! HpI/I pa3pa60TKe pa60qei/’1 nporpaMmbl B TCEMATHYCCKOM IINIAHUPOBAHHH  JTOJIKHBI OBITH Y4YTCHBI BO3MOXXHOCTH HCIIOJIB30BAHUSA

AIEKTPOHHBIX(LIU(PPOBBIX) 00pPa30BaTENbHBIX PECYPCOB,IBISIOMINXCAYYEOHO-METOIMYECKUMUMaTepruaiaM (MyJIbTUMEIUNHBIE MPOTPaAMMBI,
SJIEKTPOHHBIEYYEOHUKU W 33JJaYHUKH, SJIEKTPOHHBIE OMONMMOTEKH, BUPTyaJibHbIE J1aOOPATOPUH, UTPOBBIE MPOTPAMMBI, KOJUIEKIIUU HUQPPOBBIX
00pa30BaTENBHBIXPECYPCOB), peaTnu3yoInXInaakTHIeckneBo3MOKHOCTUIK T, conepkaHneKOTOPBIXCOOTBETCTBYET3aKOHOIaTEILCTBY0000pa3oBa
HUH.

32



EcrecTBeHHO- Kakduzukauapyrueect |BbIIBHKEHUETUNIOTE3,00bICHSIOMUXITPOCTHICSIBICHUS , HAIIPUMED:
HAYYHBbII €CTBEHHBIE — MOYEMYOCTaHABIUBACTCSIBUIKYIIEECATIOTOPU30HTATLHONTIOBEPXHOCTUTEIIO;
METO/ HAayKHUU3Y4aroT — MOYEMYBKAPKYIONOr0OAyBCBETIONOAECK ACTIPOXIAaHEN, UyeMBTEMHOM. [ Ipe
MO3HAHMS JJI0’KEHHECITOCOOOBIPOBEPKUTUIIOTES.
(24) npuponay.EcrectBe [[IpoBeneHnencene 0BaHusANIONPOBEPKEKAKOM -
HHO-HAyYHBIMMETO/ ITHOOTHUTIOTE3BI, HAIIPUMEP: JATbHOCTHITOJIETAIIIAPUKA, ITYIIIEHHOT OTOPU30HTAIILHO, TEMOOITH
111e,9€MOOJIHIIIEBBICOTAITY CKa.
no3HaHus:HaOmone ([locTpoeHnenpocTedmxmoeneilpuznieckuxsiBiIeHUH (BBUAEPHUCYHKOBIIMCXEM ), HAITPUMEPII
HUE,[TOCTAHOB-KaHAYYH [aJl€HUENPEAMETA;IPSIMOJIMHEHHOEpAacIpOCTPaHEHUECBETA
OrOBOIIPOCA,
BBIJIBUYKEHUETUIIOT
€3, DKCIEePUMEHTIIO
MpOBEPKE
TATIOTE3,00bICHCHH
e
HaOJIFO1a€EMOT OSIBJIEHU S
Onucanue
(bU3UIECKUXSIBICHUNCIT
OMOILLIOMOIEIIEN
Pa3znen2.llepBoHavaibHblecBeIeHUAOCTPOEHMUBeIEeCTBA(5Y)
Crtpoenne ATOMBI W MOJEKYJIblLHa0moqeHHenHTepIPEeTallUsIONBITOB,CBUAETENbCTBYIOIIUX
BelllecTBa nxpa3z-Mepbl. ONbITHL, JOK [00aTOMHO-MOJIEKYJISIPHOMCTPOSHUUBEILIECTBA: OIBITHICPACTBOPEHUEMPA3ZIMYHBIXBEILIECTBBBO/]
(19) a3BIBAIOIIHUEC c.
nuckpeTHOoecTpoeHuesen] (OeHKkapa3MepoBaTOMOBUMOJIEKYJICUCIIONb30BaHuEM(POTOTpadrii, 10Ty YeHHPIXHAATOMHOMCH
ecTBa noBoMMukpockone(ACM).OnpenenennepasMepoOBMaIbIXTe
J[BuKEHME JIBu>KeHUe yactull |HaOmroaenrneno0bscHeHneOpoyHOBCKOToIBMKeHUsIUsIBIeHU qudy3un. [Iposenennenods
1| BEILECTBA. SICHEHHUEOITBITOBIIOHAOIIOICHUIOTEIIIIOBOTOPACIIIIPEHUATA30B.
B3auMo/jeiicTBHe Casa3p [[IpoBeieHHENO0BICHEHUEOTBITOBIOOOHAPYKEHUFOCHUIMOJICKYJIIPHOTOTIPHUTSHKCHUSTMOTTATKHB
4aCTHUIl BelIeCTBa CKOPOCTHUIBM)KECHUSIYAC |[aHHS
(24) THL] C

TeMIlepaTypoi. bpoyHoBcC
KOE

nBxenue. uddyzus.
B3aumonencreue
YaCTULBEIIECTBA: IPUTS

PKCHHUCUOTTAJIKUBAHUC
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ArperaTHbie

ArperaTHbIECOCTOSIHUSIB

Onucanne(CUCIoIb30BaHUEMIIPOCTBIXMO/1EJIEH JOCHOBHBIXPA3IMYMHBCTPOCHUUT A30B, KU IKOCT

COCTOSIHHAB CIECTBA: CTPOCHUETa30B, [CUUTBEPABIXTEIL.
elecTBa PKUAKOCTEHUTBEPABIX  |OOBsICHEHUEMAIIOMCKUMAEMOCTHKUIKOCTEHUTBEPIBIX TEIT, 00IBIIOUCKUMAEMOCTHUT A30B.
(24) (xpuctammmueckux)ren. |(OO0bsICHEHNECOXpaHeHUS(DOPMBITBEPABIXTEINTEKYYeCTHKUIKOCTH.
B3aumocBs3b [IpoBe1IeHNEONBITOB, JOKA3bIBAIOIINX, YTOBTBEPAOMCOCTOSTHUMBO,IIYACTUIIBIHAX OIS TCABCP
MEX1yCBOH|eHEMAIBIIEAPYTOTAPYTa(TUIOTHOCTEMEHBIIIE ), Y4EMBKUIKOM.
CTBAaMMBEIIIECTBBPA3HBIX |Y CTAaHOBJIEHUE€B3aUMOCBSI3UMEXK /1y OCOOCHHOCTIMUArPEraTHBIXCOCTOSIHUIBOIBINCY11IECTBOBAH
arperaTHbIXueMBOAHbIXOprann3MoB(MC—Oomuonorus,reorpadus)
COCTOSTHUSIX "
MXaTOMHO-
MOJIEKYJISIPHBIMCTPOEHU
M.
OcobeHHoCTH
arperaTHbIX
COCTOSTHUH
BOJbI
Paznen3./IBu:xenuenB3aumojeiicteueres(214)
Mexannveckoe MexaHn4yeckoe lccien0BaHNEPABHOMEPHOTOIBUKEHHUSINOIIPECIICHUEETOITPU3HAKOB.
IBUKEHHU e nBroxeHne. PaBHomepHoen|Hab6uroqeHueHepaBHOMEPHOT 01BUKEHUANOIIPEAEIIEHUEET OO TIIMUNHOTPAaBHOMEPHOTO/IBUKEHU
(3u) HEPAaBHOMEPHOE|S.

nBkeHnEe. CKOPOCTb.
CpenHsas1CKOpOCThIIPUHE-
paBHOMEPHOM|
NBUKEHUH. PacuéT
[Ty TUMBPEMEHUIBUXKEHHUS

PenienuesagayHaonpeaeaeHUuenyTH,CKOPOCTUUBPEMEHUPABHOMEPHOT O/IBHKEHU . AHAITU3rpad
MKOB3aBUCUMOCTHUITY THUCKOPOCTUOTBPEMEHU

NHepumns,Mmacca,mjior
HOCTh
(49)

SABnenne UHEPIIUH.
3aKoH

WHEPLIU.
B3aumoelicTBuerenka
K

NpUYMHA
N3MEHEHUSICKOPOCTUIB
MOKCHUSITE.
MaccakakMepauHEpTHO
CTH

Tena.

OOBsSICHEHHE UM TPOTHO3UPOBAHUE SIBJICHUM, OOYCIOBJISCHHBIX HWHEpLUEH, HalpuMmep:
UTOMPOUCXOMUT TIPU TOPMOKEHUU WU PE3KOM MaHEBpEe aBTOMOOWIIS, MOYEeMY
HEBO3MO>XHOMIHOBEHHONIPEKPATUThABUKEHUEHABEIOCUTIE A€ UITMCAMOKATEUT. /1.
I[IpoBeneHve um aHaaW3 ONBITOB, JAEMOHCTPUPYIOIIMX HW3MEHEHUE CKOPOCTH JIBUXKEHUS
TelaBpe3yJIbTaTe ICUCTBUSIHAHETOAPYTUXTEIL.
Pemenne3anauynaonpeneieHueMacChiTenNa,ero00bEMaNTIIOTHOCTH.
[IpoBeneHHEenaHaIM30MbITOB, IEMOHCTPUPYIOIIUX3aBUCUMOCTh W3MEHEHUS
CKOPOCTUTENA0TETOMACChIIPUB3auMoAeicTBUUTEN. MI3MepeHrneMacchIiTe1apa3InyHbIMUCIIOCO
0amu.OnipeIeIeHUENIIOTHOCTUTENIaBPE3YyIbTaTeN3MEPEHUIETOMACCHINO0BEMA

I lmorHOCTEBEIIECTBA.CB

o
e




SI3BIIOTHOCTUCKOJIUYECT
BOMMOJIEKYJ
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B eauHune oObéMa

BEILIECTBA
Cuaa.Buabicu Cuna Kak [MI3yueHue B3aMMOJCHUCTBHUS KaK TMPUYUHBI H3MEHEHHUS CKOPOCTH Tejla WM €ro
(14 v) XapaKTEepUCTHKA nedopManuu.
B3aUMOJCHUCTBUS  Tell. (OnrcaHuepeaTbHbIX CUTYallui B3aMMOJICHCTBUS TEJI C TOMOIIIBIOMOJIEIICH, B KOTOPBIX
Cuna  yOpyrocTu M BBOJIUTCAMNOHATHE U M300pakeHue criibl. M3ydyenue cuibl ynpyroctu. MccnenoBanue
3akoHl yka.ll3MepeHrne [BaBUCHUMOCTUCHIIBIYTIPYTOCTHOTYINIMHEHUSPE3NHOBOTOIIHYPAUIIUIIPY KUHBI
CHUJIBl C  TOMOIIBIO ((CIIOCTpoeHHeMrpaduka).
nuHaAMoMeTpa. SBiieHne |AHAIU3NPAKTUIECKUXCUTYAINI, BKOTOPBIXIIPOSBIISIETC IS CTBUECUITBIYTPYTOCTH
TSITOTCHHS Hu cuia |(yrnpyroctbMsida,KpoCCOBOK,BETOKACPEBAUIP. ).
TsoKeCcTU. CHITaTsDKECTH  |AHAIM3CUTYAITUH, CBA3aHHBIX C SIBJIICHUEM TATOTeHUS. OOBsiCHEHHE OpOUTATIBHOTO
Ha Jpyrux IUTaHETaX. IBMKCHUSIUIAHET C UCITOJb30BAaHUEM SIBIICHUS TATOTEHUS 1 3akoHa uHepun (MC —
Bec Tena. actpoHoMmusi).MzmepenueBeca Tena ¢ moMolbio JuHamoMerpa. OG0CHOBaHKE 3TOrO
HeBecoMoOCTh. CIIocO0an3MepeHHsI.
CiioxeHne CWJI, |AHAIIU3U MOJICIMPOBAHUE SIBJICHUS HEBECOMOCTH. DKCINEPUMEHTAIILHOE MOJIyUYEHHE
HarpaBJICHHBIX MO [IPABUIIACIIOKEHUSICUII, HATIPABJICHHBIXBI0JIb OJJHOU paMoil. OnipeiesieHue BEITUYNHbBI
OJIHOM NPSIMOM. [PaBHOJICUCTBYIOIICUCHIL.
PaBHOnelicTBYIOIIAS M3y4eHNneCUIBITPEHUSCKOIbKECHUSANCUITBITPEHUSATIOKOSI.
cuwii. Cwuna  TpeHwus. |MccinenmoBaHue 3aBUCUMOCTH  CUJIBI TPEHHUST OT Beca Tela U CBOWCTB  TPYIIUMXCS
TpEeHUECKOTBKEHUSA U [TOBEPXHOCTEH.

TpeHuenokos. TpeHuen
MMPUPOJIEUTEXHUKE

AHaJ'II/IBHpaKTI/I‘ICCKI/IX CHTyaHHﬁ, B KOTOPBIX IIPOABJISICTCS HCﬁCTBHe CUJIbl TPCHUA,
HCHOJ'IB3y1-OTC$ICHOCO6I)ICéYMeHI>HIeHI/I${I/IJ'H/IYBeJ'II/ILIeHI/ISI(KaTaHI/ICHaJ'IBI)KaX,KOHBKaX,

TOPMOKCHHC aBTOMO6I/IH${,I/ICHOHB30BaHI/Ie IIOAIIMUITHHUKOB,ITJIaBaAaHUCBOAHBIX>KHMBOTHBIX

uap.)(MC—Owuomnorus).
PerieHre3a1aucu crionb30BaHuEeM(POPMYILISIPACUETACHITBI TSIKECTH, CHITBIy TPYTOCTH,
CHJIBITPSHUS
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Pa3nend./laBieHueTBEépaABLIXTE,KHAKOCTeHNTa30B(214)

JlaBJieHue. JlaBiieHue. Cnoco0bl |AHATM3UOOBSICHEHUEONBITOBUIIPAKTUYECKUXCUTY AU, BKOTOPBIXITPOSIBIISICTCS
[lepenaua YMEHbIICHUS U |CHWJIAJIaBJICHHUS.
naBJIeHU A yBenudeHus1 JaBieHUsA. (OO0CHOBAaHMECTIOCOOOBYMEHBIICHUSIMYBEIUUYCHUsIAaBIeHU. 3yueHne3aBUCUMOCTH
TBEépABIMM  TejiaMu, |JlaBieHue rasa. |naBjeHusrazaoro0ObéManTemuneparypbl.M3ydenneocobeHHOCTeHTIEpe1auuaBICHUS
SKUJIKOCTSAMHU U [3aBUCUMOCTH JIaBJICHUS [TBEPABIMU TEJIaMH, JKUJAKOCTAMU W TazamMu. (OOOCHOBaHHE pPE3yJIbTaTOB  OIIBITOB
razamm raza or o0BbéMa U |0COOEHHOCTSIMUCTPOEHUSIBEIIECTBABTBEPAOM,KUIKOM
(3u) remnepatypsl.Ilepenaua [urazoo0pa3sHOMCOCTOSTHUSIX.
TTABJICHUS TBEPIABIMH | DKCIIEPUMEHTAIILHOEJOKAa3aTeILCTBO 3akoHa [lackans. Pemenue 3agaq Ha pacuér
TEIIAMU,)KUJKOCTSIMUN  |TaBJICHUSITBEPOTOTETIA
razamu.3akoHl lackais.
ITHeBMaTu4yeckue
MaITuHbBI
/laBienue 3aBHCUMOCTD M ccnenoBanne3aBuCUMOCTHIABICHUSKUIKOCTHOTTITYOMHBITIOTPYKEHUSIUTIIOTHOCTH
PKUIKOCTH JTaBICHUSDKUIKOCTH PKHJTKOCTH.
(54) oT TJTyOUHBI HabmroneHneno0»aCHeHHErIpoCcTaTHYeCKoTronapaaokcanaocHoBe3akonal lackans.
MOTrPY>KEHMUS.
I'uapocraTudyeckuit
nmapajoKcC.
CooOmaromuecs 3yueHnecooOnaronXcscoCy/10B.
COCY/IBI. Pemienunesanay Ha pacu€r naBiaeHUs )KUAKOCTU. OObSICHEHNE TPUHIMNA ICHCTBUS
I'unpaBnnyeckue TUJIpaBIdYECKOTronpecca.
MEXaHU3MBbI AHaIM3MO00BSICHEHUE MTPAKTUYECKUXCUTY I, IEMOHCTPUPYIOIIUXITPOSIBIICHUE JABICHUS
skukoctunzakoHal lackais, HanmpuMepIponeccoB B OpraHu3Me MpUriryooKOBOTHOM
HpIpstHUH (M C—O0wnosiorus)
ATMOChepHOe Atmocdepa 3emiau H [DKCIEPUMEHTAIBHOCOOHApYKEeHHE aTMOC(HEpPHOro NaBjeHUs. AHAIN3 U OOBsSICHEHUE
HaBJIeHHE aTMochepHoe OIBITOBUIIPAKTUYUECKUXCUTYAIHI,CBsI3aHHBIXCIEHCTBUEMAaTMOC( epHOr O/1aBICHUS.
(64) JTaBJICHUE. IMTpuumnsl |O0BICHEHHUECYIIECTBOBAHUS aTMOC(ephl Ha 3eMIle U HEKOTOPBIX MJIaHeTaX WK €&
CYLLIECTBOBAHUS oTcyTcTBUsiHaApyruxiuianetaxuJlyne(MC— reorpadus,acTpoHOMUs ).
BO3AYIIHONW 000m049ku |O0BICHEHHUEN3MEH CHUATIIIOTHOCTHATMOC(] EPHICBBICOTOMH3aBUCUMOCTHATMOC(HEPHOTO
3emMIn. OneIT |[1aBJIEHUSIOTBBICOTHI.
Toppuyeu. Pemienne 3amay Ha  pacuér aTMocepHoro  naBieHus. M3yueHue  ycTpoiicTBa
M3mepenue OapomeTpa-aHepoua
aTMoc(epHOro
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HaBJICHMUS.

B3aBUCHUMOCTH
aTMOC(EepHOTO

JABJICHUST
OTBBICOTBI
HaypoBHEMMOps.IIpubo
pBI TUTSI

M3MepeHHnsiaTMochepHOT
O1ABJICHUS

elicTBuexuakocTun JIecTBUEXKUIKOCTUNTa3 |[JKCIIEPUMEHTAIbHOCOOHAPY)KEHNENEUCTBUSIKUIKOCTUH Ta3a Ha MOTPYyKEHHOE B HUXTEIIO.
rasa a Ha norpyx€HHoe BHUX |(OnpeielIeHuEeBbITaIKUBAIOIEHCHUIIBL, IEHCTBYIOIIEHHATENIO, TOTPYKEHHOE
HAMOTIPY:KEH TeJo. BXUAKOCTh. [IpoBeeHneno0Ccy X 1I€eHNEONMBITOB, I€MOHCTPUPYIOIIINX3aBUCUMOCTbBBITATKH
HOCBHUXTEJIO0 BreiTankuBaromasi(apXxum [BaroIIed CHJIIBI, JICUCTBYIONIEH Ha TEI0 B JKHUIKOCTH, OT O0BEMa NOrpyKEHHOU
(74) ©10Ba) BYKUJIKOCTHYACTUTENANOTILIOTHOCTUKUIKOCTH.
cuna.3ako |MccrmenoBaHue 3aBHCUMOCTH Beca Tejla B BOJAE OT 00BbEMa MOTPYXEHHOW B KHUIKOCTH
H JacTuTesna.
Apxumena. [Pemenune3aiadHanpuMeHEHUE3aKOHAApXUMENany CIIOBUSITIIIABAHUSITEI.
[I1aBanue KoHcTpynpoBaHueapeoMeTpanIMKOHCTPYUPOBAHUEIIOAKUUONPEAEIICHUEEErPY300ABEMHOCT
ten.Bo3ny m
XOIMJIaBaHUE
Pa3zpenS.PaboraumomHocTb. JHeprusi(124)
PadoTaumomHocTh( (MexaHuueckas DKCIIEpUMEHTaIbHOCOIIPEIeICHUEMEXaHUYEeCKOHPAaOOThI CHJIBI TSIKECTHU npu
34) paboTa.[nageHuUTeTIauCUIIBITPEHUSIPUPABHOMEPHOM
MomHocTh [epEeMELICHUUTEIANOTOPU30HTATbHONIIOBEPXHOCTH.
Pacuér MOIIIHOCTH, pa3BUBaEMOU npu noanreMe o JIECTHHUIIE.
Peniennesanaunapacy€TMeXaHNYECKONPAOOTHIMMOIITHOCTH
IIpocThie IIpocThieMexaHu3Mbl:pbl (OTIPEAEIIEHUEBBIUTPHIIIABCUIICIIPOCTHIXMEXaHU3MOBHAIIpUMEPEpbIUAra,lloJIBUKHOTOUHETION
MeXaHU3MbI(54) yar, OJIOK, BM>KHOTOOJIOKOB, HAKJIOHHONUTIIIOCKOCTH.

HaKJIOHHASTIIOCKOCTE.I1
paBUIIOpPAaBHOBECUSpPbIUA
ra.Ilpumenenuenpasuna
paBHOBECHUSIpbIYarakoo
KY.

«3omnoToe

IIpaBHUIIO» MCXaHUKH.

KT/

HccnenoBanue ycioBusi paBHOBecusi pbluara. OOHapyXKeHHE CBOWMCTB
MPOCTHIXMEXaHU3MOBBPA3IUUHBIXHHCTPYMEHTAXUITPUCTTIOCOOJICHUS X, IC

[MOJIb3yEMBIXBOBITY

UTEXHUKE,aTaKKeBXKXUBbIXopranuzmax(MC—

Ouonorusi). IKCrepuMeHTAITLHOE/10Ka3aTeJIbCTBO paBEHCTBApadoOT

MPUIIPUMEHEHUHUITPOCTBIXMEXAHU3MOB.

OnpenenenneKI/IHaKIIOHHONMIOCKOCTH.

PemennesanauynanpruMeHeHenpaBuiapaBHoBecusporyaranaapacuéTKI1 /]
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IIPOCTBIX
mexaHu3MoB. IIpocteie
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MEXaHU3MBIB OBITY U
TexHuke.Pplyarupresieue
JIOBEKa

Mexannueckasi
SHeprus(4 4)

Kunernueckas

U110
TeHUHaJIbHasdHEeprus.I1
PEBPALIEHUEOTHOTIO

BUJIA
MEXaHUYECKOMN
PHEPTrUMBIAPYTroi.3aK0H
COXpaHEHHUs u
N3MEHEHUSIPHEPTUBME
XAHUKE

3KCHepI/IMeHTaJII)HOGOHpGI[eJICHI/ICI/I3MCHGHI/I${KI/IHCTI/I‘~IGCKOfIPIHOTGHHHaHBHOﬁSHCpFHHTeHaHp
MEeroCKaThIBAaHUHUITOHAKIIOHHOMITIIOCKOCTH.
DopMyIMPOBAHNEHA0CHOBEHCCIIEI0BAHUI3aKOHACOXPAHEHUIMEXaHUYeCKOMIHepruu.O0cyx 1
CHUCTPAHUIIIPUMEHUMOCTU3AKOHACOXPAHCHUAOHCPIUH.
Pelenne3anaucucrnonb30BaHUEM3aKOHACOXPaHEHUSHEPTUU

Pe3epBHoeBpemsi(34)
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8 kiacc(684)

PKHIKOTOUTa3000pa3HOTO
COCTOSTHUI
Kpucraninueckue
aMopHBICTBEPABIETENA.
OOBsICHEHHE  CBOICTB
ra3soB, JKHIKOCTEH WU
TBEPIBIXTEITHAOCHOBE
OJIOKEHUI
MOJICKYJISIPHO-
KUHCTUYCCKON TEOPHH.
CMmaunBaHUE H
KaUJUTSIPHBICSIBICHUS.
TemnoBoe pacuiupeHue u
COKaTHeE

BEIECTBA.

nu

TemaTnueckniidyiok, | OcHOBHOeconep:kaHue OcHOBHBICBHBI/IESTEILHOCTHYYAIMXCSA(HAYPOBHEY4eOHbIX1eHCTBHI)
TeMbl
Pa3nen6.TennoBbiesiBiaenusi(284)

Crpoenne OcHOBHBICTIONNOXKEHUsT  |HabimroieHMennHTepIIPETAUSIOBITOB, CBHIETENIHCTBYIOINX00aTOMHO-MOJIEKYJIIIPHOM

HCBOlicTBA MOJIEKYJISIPHO- CTPOEHHUUBEILIECTBA: ONBITHICPACTBOPEHUEMPA3INYHBIXBEIIECTBBBO/IE.

BellecTBa KUHETUYECKOU TeopuuPerienres3aaay 1o OeHUBAHUIO KOJIUYECTBA aTOMOB MJIM MOJIEKYJIBEIUHUIIE00BEMA

(7 9) CTPOCHHMSIBEIIIECTBA. BEIIECTBA.
Maccaupa3mMepblaTOMOB |AHAJIM3 TEKCTa JPEBHUX aTOMHUCTOB (Hampumep, gpparmenta nosmsel JIykpenus «O
U MoieKkyJl.  ONbBITHLIPUPOAEBEIICH )CU3I0KEHNEMOOOCHOBAaHNMATOMHONT UTTIOTE3bI(CMBICIIOBOCYTEHHUE).
IMOITBEPIKTAIOIIIHE Or1ieHKay0e TUTEeITFHOCTUAITUX000CHOBAHHUIA.
OCHOBHBIE O6BsIcCHEHNEOPOYHOBCKOTOABMKEHUSI, ABJICHUS TN (P Py3nUHpazTuuIuiM XK TyHUMUHA
MMOJIOKEHUS OCHOBETIOJIO’KEHUMMOJIEKYISIPHO-KMHETHYECKOUTEOPUUCTPOCHUSIBEIIIECTBA.
MOJIEKYJISIPHO- OOBSICHEHNE€OCHOBHBIXPA3INUUHBCTPOCHUUTA30B,)KUIKOCTEHHN TBEPABIX TEJ C
KUHETUYECKOUTEOPHH. MCII0JIb30BAHUEMITOIOKEHU M OJIEKYISIPHO-KUHETHYECKOUTEOPUHUCTPOCHUSABEIIECTBA.
Monenu TBEporo,lIpoBe1eHNEeONBITOBIOBBIPALIBAHUIOKPUCTAINIOBIIOBAPEH-HOWCOIMUIINCaxapa.

[IpoBenenre W OOBSICHEHWE OIIBITOB,
STBJICHMECMAaYBaHUS.

OOBsICHEHHE POTUKATUIUIIPHBIXSIBJICHUN IS TIOCTYTICHUSIBOABIBOPTaHU3MPACTECHU
(MC——O6wuonorus).

HaGmronenne, mnpoBeAcHHE U OOBICHCHHE
[pACIIMPEHUATA30B,)KUIKOCTEUUTBEPABIXTEI.
OOBsiCHEHHECOXpaHEHUST 00BbEMa TBEPBIX TEJI, TEKYUYECTHYKUIKOCTH (B TOM YHCIIE,
[pa3HUIIBIBTEKYYECTUIIISIPA3HBIXKUIKOCTEH ), JaBICHUsITa3a.

[IpoBeaeHNEeONBITOB, IEMOHCTPHUPYIOIINX3aBUCUMOCThIaBIICHUSIBO3yXa0TEroo0bEMa
MHArpeBaHus WIM OXJIAKICHUS, U UX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
y4eHUs. AHATU3IIPAKTUYECKUXCUTY AU, CBI3aHHBIXCOCBOMCTBAMUTa30B, ) KU IKOCTEN
UTBEPABIXTEN

JIEMOHCTPUPYIOIINX KaMWJIJIIPHBIC SIBICHUS U

OIIBITOB IIO Ha6J'IIO,Z[eHI/IIO TCIIJIOBOT'O
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TenioBbie
npoueccbi(214)

Temneparypa.CBsi3bTe

MIIEpATypPbI

co
CKOPOCTBIOTEIIIIOBOI O/
BYDKCHUSYACTHLL.
BayTpenHss

sHeprus.Crioco
ObI

M3MEHCHUSBHY
TPEHHEN

SHEPTUU:TETLIO
rnepeaada

HWCOBEPIIICHUE

paboTtel. Buasr

TCIIoIICpEaAaYun:

TETJIONPOBOAHOCTh,KOHB
CKLIMSI,U3TTydCHHE.
KonmaecTBOTEILIIOT

Bl.

VnenrHas
TEMJI0EMKOCTD
BEIICCTBA.

TemioooMeH
nu
TEIJIOBOEpABHOBECHE

Y paBHEHUETETIOBO
rodajiaHca.
IInaBiaeHue

HOTBEPJIEB
AHUEKPUCTATUIUYECKUX
BCILICCTB.

Y nenbHasT
erioTa IJIaBJICHUS.
[TapooGpa3oBaHue
15

(OO00CHOBaHHUENPABUWIN3MEPEHUATEMIIEPATYPBI.
CpaBHEHUEPA3INYHBIXCIIOCOOOBU3MEPEHUSMIITKAII TEMIIEPATY PHI.
Ha6moneaneno0bICHEHUEONBITOB, IEMOHCTPUPYIO MU XU3MCHCHUECBHY TPCHHE I HEPTUHAT
ellaBpe3yIbTaTeTeILIONePEIadYnIPaOOTHIBHEIITHUX CHII.
Habmroneaneno0bICHEHUEOBITOB,00CY K ICHUCITIPAKTHYCCK UXCUTYAITHH, IEMOHCTPUPY IO
X Pa3JIMIHBIC BUIBI TEIUIONICPEAAYH: TSIIIOMPOBOIHOCTh, KOHBEKIIHIO, U3JTyUCHHE.
VccnenoBaHUESBICHUATEITIOOOMEHAPUCMEIITMBAHUN XOJIOTHOW U TOpsTacit

BO,161. Ha0ITF0 IeHN ey CTAaHOBIICHU A TETUIOBOTOPABHOBECUSIMEKTY TOPSICH M XOJIOHOM

BoJ101. OnipeieneHre(M3MepeHIE ) KON ISCTBATEIIOTHI, IOJTYISHHOTO BOJAOUM MIPH TEINIOOOMEHE
CHArpeThIMMETAJTUYSCKUMITUITHH]IPOM.
Omnpenenenue(U3MepeHne)y e IbHOUTEINIOEMKOCTUBEIIECTBA. Perienne3anay, cBsi3aHHbIXCBBIY
HCIICHUEMKOJTMIECTBATEIIOTHIN TeIUIOEMKOCTHITPH TEIIOOOMEHE.
AHaITU3CUTYAITUUTIPAKTHISCKOTOUCTIOIH30BaHUSITEINIOBBIX CBOMCTBBEIIICCTBUMATEPHAIIO
B,HAITPHUMEPBIICIIIXIHEPT0COCPEIKCHUS : TSTUIOU30JIS U, YJHEProcOeperaroniie

KPBIIIH, TEPMOAKKYMY IS TOPBINT. IT.

HaGmronenue sBIeHWH HWCIapeHuss W KoHAeHcanmu. McciaegoBanuwe Tiporiecca
HCIIapeHUSIPA3IMYHbBIX KUAKOCcTe. OObsICHEHHE SIBJICHUM UCHAapEeHUsI U KOHACHCAIlUU Ha
OCHOBEAaTOMHO-MOJIEKYJISIPHOT OYUEHHUSI.
HaGmonenne w  oOBsICHEHHE TIpoliecca
TeMIepaTypPhIKUIICHUSIOTAaBIICHHUS.
Onpenenenue(M3MepeHne )OTHOCUTEIHLHONBIAXKHOCTUBO3TyXa.
HabnroneHunenpolieccaniaBlIeHUIKPUCTAIUINY€CKOIOBEIIECTBA, HAIIPUMED JIbJA.
CpaBHEHHUETIPOIECCOBILIABICHUSIKPUCTAIINYECKUXTEIUPa3ZMIrdeHUSITPUHAr pEBaHUUAM
op¢hHBIXTEII.
Onpenenenue(M3MepeHne)yaeIbHOUTEIUIOThIILIaBICHUIIBAA. OO bsICHEHUEABIICHUNTUIIABIICHU
SSMKPUCTANIN3aIIMIMHA0CHOBEATOMHO-MOJIEKYJISIPHOTOYYEHHSI.
Pemenune3anay,cBA3aHHBIXCBBIUMCIICHUEMKOJINYECTBATEILIO-THIBIPOIIECCaxXTeILIonepeaaydy
WIIPUTIIABIICHUUUKPUCTALIN3AIU N, UICTIAPEHU N UKOHICHCAIUH.

AHanM3 CUTyallui MIPaKTUYECKOTO MIPUMEHEHUS SIBJICHUH TIaBICHUS U

KpHUCTAILUTA3AIUH, HAIIPUMED,TOJTYY€HUECBEPX UUCThIXMATEPHUATIOB,COJIEBASTP €IKAUIDP.
AHaIU3pabOoTHINOOBICHEHUETTPUHIINIIAICHCTBUSA TETIOBOT OJIBUTATENSI.
BbrarcieHneKoInYeCcTBATeIIOTHL, BBIASIIS IO OCS TPU CTOPAHUU PA3TNYHBIXBUIOBTOTIIINB
a,nKI1/IaBurarems.

KHIICHHA, B TOM 4YHCIC 3aBHCHMOCTHU
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KOHACHCaI .

Hcnapenne. Kunenue. VY i
eJbHast

TerJioTanapo
oOpazoBaHwUs.
3aBUCHUMOCTbTEMIIEPATYP
BIKUTICHUSIOTATMOC(EPHO
ro
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naBJieHUs.  BiaxxHOCTB
BO3/yXa.

DHeprus TOILIMBA.
Y nenbHas TemjIoTa
CTOpaHusl.

[ IpyHIMITBL paboThI
TEIJIOBBIX  JIBUTATEJICH.
KIIL/T TETUIOBOTO
TIBUTATEIIS.

TermoBble nBUTATENU U
3alMTa  OKpY>Karoleu
CpEbl.

3aKOH COXpaHEHUus WU
MpeBpaIeHUsIPHEPTUUB
MEXaHUIECKUX u
TEIUIOBBIXIIPOIECCax

OOCyXJI€HHUE DKOJOTMYECKUX TOCJIEICTBUI HCIOJIb30BaHUS JBUTATENIel BHYTPEHHErO
CTrOpaHusi, TEIUIOBBIX UTUAPOIJIEKTpOCTaHIINH(MC—>KOI0TUst, XUMUSI )

Pa3znen7.2iiekTpuyecknenMaruuTHblesiBJIeHUs1(374)

JJleKTPUYeCKue
3apsiabl.
3apsiskeHHbIETEJIa
u

B3alMOJEHCTBHE
(7 9)

HX

OnekTpuszanusiren.J[Ba
pona AIEKTPUUECKUX
3apsizI0B.
Bizaumonerictsue
BapsHKEHHBIXTEN. 3aKOH
Kymona.
DJIEKTPUUECKOEIIOINE.

[ IpuHIIUATT
CyHepro3uuu
PICKTPUUYECKUX

OJICH. Hocurenu
PIEKTPUUECKUX
3apsi10B.
DJeMEeHTapHbII
PDIEKTPUUECKUI

3apsia.

CtpoeHune aTtoma.

HabmroneHnen npoBeieHue OMBITOB MO AJIEKTPU3AIMN TEINPH COMPUKOCHOBEHUH U
WHIYKIIUCH.
Habmro1eHrneno0bsICHEHNEB3auM OIS CTBUSIOTHOMMEHHOU PA3HOUM EHHO3APSIKEHHBIX
TE.

OOBSICHEHU CTIPUHITUTIAICHCTBUSRICKTPOCKOITa. OO0bICHEHUSS BICHUHAICKTPU3 AT U
MPHUCONPUKOCHOBEHUUTE U UHAYKIIUEH C UCITOJIb30BAaHUEM 3HAHUN O HOCUTEIISX
PICKTPUICSCKUX3aPSITOBBBEIIECTBE.

Pacrio3HaBaHNENOOBICH CHUCSIBIICHUNAIEKTPHU3AIUUBIIO-BCETHEBHOMKU3HU.
HabGnronenne u  OOBSCHEHHWE  OMBITOB,  HWJUIIOCTPUPYIOIIUX  3aKOH
PIICKTpUYECKOro3apsiaa.

Habr01eHHeonbITOBMIOMOAETMPOBAHUIOCUIIOBBIX THHUMAIIEKTPUUECKOTOTIOISI.
M ccnenoBaHue e CTBUSIINEKTPUUECKOTOMOISTHATPOBOIHUKUU TN AJIICKTPUKU

COXpPaHCHHUA
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[IpoBOTHUKM

u
JTUDJICKTPUKHU. 3aKOHC
OXpaHEHUs
PIIEKTPUUECKOTO
3apsiia
IlocToOsTHHBIH DNEeKTpUUECKUI ToK. [HaGmroneHuepasnuyHbIX BUIOB IEUCTBUS AIEKTPUUIECKOTOTOKA M OOHAPY)KEHUE ITUX
DJIEKTPUYECKUITOK  |YCIOBUACYIIECTBOBAHUS |[BUAOBACUCTBUSIBIIOBCEIHEBHOMKU3HH.
(20 v) PJIEKTPUYECKOTO  TOKa. [COOpKaMHCHIBITaHUERIEKTPUUECKONIIETUITIOCTOSIHHOTOTOKA.
lcTouHukHM 3MepeHnEeCIIBITOKAaaMIIEPMETPOM.
MOCTOSTHHOT O ToKa. |MI3MepeHneIeKTPUIECKOTrOHATIPsDKEHUIBOIbTMETpoM. [IpoBeieHnenoopsicueHne
JlenicTBus OIBITOB,AEMOHCTPUPY IOIIMX3aBUCUMOCTBIIEKTPUUECKOTOCOMPOTHUBIICHNSI TPOBOJHUKA
PIIEKTPUUECKOTO TOKA |0TETrOUTUHBI, IUIONIAIAITONIEPEYHOTOCEUEHUsIMMaTepuraa.
(TeruioBoe,xumMuueckoe, [McciaemoBanne  3aBUCHMMOCTH  CHJIBI  TOKa, MPOTEKAIOMIEr0  4Yepe3 PE3nCTop, OT
MarHuTHOE). COMPOTUBIICHUSPE3UCTOPAUHATPSHKECHUS
JJIEKTPUUECKHUI TOK B [HAPE3UCTOPE.
PKUJIKOCTSIXUTa3ax. [IpoBepkanpaBMIaCiI0KEHUSTHANPSKEHUUITPUIIOCIIEJOBATEIbHOMCOETUHEHUNIBY X
OJIEKTpUYECKass LeNb. [PE3UCTOPOB.
Cuna Toka. ([IpoBepkanmpaBuiIaIIsICHIBITOKAPUIIAPATIIETBHOMCOEAUHEHUMPE3ZUCTOPOB.
DJIEKTPUUECKOE AHaIM3CUTyalUi MOCIEA0BAaTEIbHOIO U MapajieIbHOrOCOSAUHEHUS IPOBOJIHUKOB B
HaIIPsHKEHUE. TOMalTHUXJIEKTPUUECKUXCETSIX.
ConpoTuBiieHrE Pemienunesanadcucnosnb3zoBaHuemM3akoHaOmanpopmyapacyéradrieKTpUIeCcKoro
[IPOBOJHHUKA. Y I€JIbHOE COIPOTHUBJICHUSIIPUNIOCIE0BATEIIbHOMUITAPAIIIETbHOMCOE JUHEHUUITPOBOTHUKOB.
COIPOTHUBIICHUE OnpeneneHnepadoThIAIEKTPUIECKOTOTOKA, TPOTEKAIOIIETOYEPE3PEIUCTOP.
BelecTBa.3akoH Oma OnpeneneHneMOoIHOCTURIIEKTPUYECKOIOTOKA, BbIIEIIEMOMHAPE3UCTOPE.
i ydactka — uenu. |[MccienoBaHMEe3aBUCUMOCTUCHIIBITOKAYEPE3IaMIIOUKY OTHANPSKEHUSIHAHEH.
IIocinemoBaTenprHOE OnpenenenueKII[narpesarens.
151 napasuiensHoe |MccnenoBanuenpeoOpa3oBaHUSIIHEPTUUITPUIIONBEMETPY3adIEKTPOIBUTATEIIEM.
COEIMHEHUE OOBbsiCHEHHE YCTPOUCTBA M MpPUHLMNA ASHCTBUS JIOMAIIHUX AJIEKTPOHATPEBATEIbHBIX
MPOBOJHUKOB. MPUOOPOB.
Pabora u  MomHOCTh (OOBSICHEHHE TPUYUH KOPOTKOTO 3aMbIKaHUsS H MOpUHIUNA JCHCTBUS  IUIaBKHUX
DIIEKTPUUYECKOTO  TOKa. [IPEIOXPaHUTEIIEH.
3akon JIxoyms—Jlenna. |Pertenne 3amad ¢ ucrnionk3oBaHueM  3akoHa  JDkoyns—Jlennia.  HaOmronenue
JJIEKTPOIIPOBOJIKA U [BO3HUKHOBEHUARIIEKTPUYECKOT OTOKABKUIKOCTH
nmoTpeburenu
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PIIEKTPUYECKOUIHEPTIUNB
ObITY.

KopoTtkoe3aMbikaHue
MaruuTHbIE ITocTossHubIE HCCHCI{OB&HHGM&FHHTHOFOB?;aHMOIIefICTBHHHOCTO?IHHI)IXMaFHI/ITOB.
ABJICHUSA MarguTtbel. Bzaumo I/I3y‘{eHI/IC MAarduTHOro 110Ji1 ITOCTOAHHBIX MArHUTOB IIpU HX O6”I)GI[I/IHCHI/II/I
(64) eCTBUETIOCTOSTHHBIX Upa3aeICHUH.
HpOBGI[eHI/IeOHBITOBHOBI/I3yaJ'II/13aIII/II/IHOJ'IleOCTOSIHHI)IXMaFHI/ITOB.
MmaruutoB.Marnau [M3yueHue SIBJICHUS HaMarHU4IMBaHUS BEIIECTRA. HccnenoBanue

THOE
nosie.MarauTHoe

1oJie 3eMJII UEero

SBHAYCHHUC JJI51 )JKU3HWHA
3emute.
OneITOpcrena.

MarauTtHoernoJe
AJIEKTPUUECKOTO

TOKA.

I[Ipumenenue
PJIEKTPOMAarH1uTOB

BTEXHUKE.
JleticTBHEMarHuTHOT OIIO
STHAIIPOBOTHUKCTOKOM.
DJICKTPOIBUTATEIb
MOCTOSTHHOTO TOKA.
lcrionp30BaHmue
PIIEKTPOJBUTATEIICHBTEXHU
YECKUX
YCTPOMCTBaXWHATPAHCIIOP
TE

JIEHCTBUAIEKTPUUYECKOTOTOKAHAMATHUTHYOCTPEIIKY.
[IpoBEIEHUEOTIBITOBR, IEMOHCTPUPYIOIINX3ABUCUMOCTCUIIBIB3aUMOIEUCTBUSIKATY IIKUCTOKOM
MMarHUTAOTCUJIBIMHA-TIPABICHUATOKABKATYIIIKE.

AHamM3 CUTyalluid TMPAKTUUYECKOTO0 MPUMEHEHHUsS JJIEKTPOMAarHuToB (B
OBITOBBIXTEXHUYECKUXYCTPOHUCTBAX, MPOMBIIIIJIECHHOCTH,METUITTHE ).
M3yuyeHueneicTBUIMarHUTHOTOTNIOJITHAITPOBOAHUKCTOKOM. I3yueHne e CTBUSAIIEKTPOABUTAT

CIIs.

N3mepenne KIIJ[ »aexkTpoaBurareibHOM yCcTaHOBKU. Pacno3HaBanue wu
aAHATM3PA3IMIHBIXITPUMEHEHUHNAICKTPOIBUTATEICH (TPAHCIIOPT,OBITOBBICYCTP

oHcTBaUIP.)
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DJIeKTPOMArHUTHAs
WHTY KU
(4 9)

OnbIThI

®dapanes.SABneH
ne

IEKTPOMArHUTHOM
nHAyKumu. [ Ipasuiio
Jlenna. DnekTporeneparop.
Cnioco0sl
MOy YEHUSIDIIEKTPUIECKO
15
PHEPruun. JIEKTPOCTAHIIN
15
HAaBO300HOBIISIEMBIXHUCTO
YHUKaX)YHEPTUH

OHBITBIHOI/ICCHCI[OBaHI/IIOSIBJIeHI/ISIE)JICKTpOMaFHHTHOfIHHI[yKL[HH . I/ICCHCIIOBaHI/ICI/IBMeHeHI/II‘/II?;H
AUCHUAHNHAIIPABJICHUANHAYKIITMOHHOTOTOKA

Pe3epBHoeBpemsi(34)
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9 knace(684)

TemaTnueckniidyiok, | OcHOBHoOecoaep:kaHue OcHOBHBIEBH/IbI/IESITEILHOCTHYYAIIMXCSA(HAYPOBHEY4eOHbIX1eHCTBHI)
TEeMa
Pa3znen8.MexanuueckuesiBjieHusi(404)

MexaHn4eckoe MexaHnyeckoe IAHaTIN3M00CYXKIEHUEPA3INUYHBIXTPUMEPOBMEXaHNUECKOT OJIBUKEHHUSI.

IBH2KEHH e IBHOKEHUE. OO0cyX1eHuerpaHuIITPUMEHUMOCTUMOAETN«MATEPUATBHASITOUKA.

HCIOCOObIEr0 MartepuanbHasiTOUKA. OnrcaHneMeXaHNUeCKOTO JIBMKEHUS Pa3IMuHbBIMU clioco0amu (ypaBHEHHUE, TabIu1IA,

ONUCAHUA Cucrema oTcuéra.rpaduk). AHATU3KU3HEHHBIXCUTYaIU I, BKOTOPBIXIIPOSIBISAETCIOTHOCUTEILHOCTh

(109) OTHOCUTEIBHOCTD MEXaHHUYECKOTOBHXKEHUSI.
MEXaHUYECKOTO HabnroneHneMexaHM4ecKoroBM>KEHUSI TEIa0THOCUTEIbHOPA3HBIX TEIOTCUETA.
JTBUYKCHUSI. CpaBHEHUETY TEHUTPACKTOPUHIBUKEHUSIOJHOTOUTOT0’KETEIIA0THOCUTEIbHOPA3HBIX
PaBHOMEpHOE renoTcuéra. AHanu3 Tekcta ['anumest 00 OTHOCUTEIFHOCTH JBUKEHUS; BHITIOJTHEHUE
MPSIMOJIMHEHOE 3aTaHUUTIOTEKCTY(CMBICIIOBOCUTECHHE).
IBHDKEHUE. Onpenenenue cpeaHel CKOPOCTU CKOJIBXKEHUsSI Opycka WIM JBUXEHHUS IIapuKa Io
HepaBHomepHoe HAaKJIOHHOMILIOCKOCTH.
MPSIMOJIMHEWHOE IAHaTM3U00CY K AEHNECTIOCOOOBIPHUOIMKEHHOTOONPEIEIICHUSIMI HOBEHHOM CKOPOCTH.
nBkeHue. Cpennsist  uOMNpeneneHrue CKOPOCTH PABHOMEPHOTO JIBMIKEHHS (IIAapUKa B JKUAKOCTH, MOJIENH
MTHOBCHHAsI CKOPOCTBPJICKTPUUECKOTOABTOMOOMJIISIUT.11. ).

TeJlalpUHEPAaBHOMEPHOM
IBHOKEHUMU.

Y cCKOpeHHeE.
PaBHOYyCKOpEHHOE
MPSIMOJIMHENHOE
TBUKEHHUE. CBoboaHoe
[ajicHue.

OnbiTel] anues.
PaBHOMepHOEABIKEHUE
Mookpy>kHocTH. [lepuon

M4yacToTaoOpalleHus.
JIuHeliHas W yrjosas
CKOPOCTH.

LleHTpOoCTpEMHUTENBHOE
YCKOpEHUE

OrnpeneneHueITy TH, TPO ICHHOT 032 IaHHBINIIPOMEKY TOKBPEMEHU, HICKOPOCTUTEIIATIO
rpaduKy3aBUCHMOCTHITY THPABHOMEPHOTOJIBH)KCHUSIOTBPEMCHH.

OOCyX/ICHUE BO3MOKHBIX TPHHIIUIIOB JICUCTBUSL MPUOOPOB, U3MEPSIOIINX
(cimIOMeTpOB).

BrIurcieHUey THHCKOPOCTUIIPHPABHOY CKOPEHHOMIIPSIM OJITMHEHTHOMIBH)KCHUHTEA.
OnpeneneHnenpon/IeHHOT Oy THNY CKOPEHUS IBUKEHUSI TEIANorpad MKy3aBUCUMOCTH
CKOPOCTHUPABHOYCKOPEHHOTOIPSIMOJIUHEHHOT0IBUYKEHUSATESIIA0TBPEMCHHU.

OmnpeneneHue yCKOPEHHsT Tella TMPU PABHOYCKOPEHHOM JBIDKEHUH IO HAKJIOHHOM
M10CKOCTH. VI3MepeHuenepruoaandacToThl OOPaIICHUSITEIAIOOKPYKHOCTH.
OnpeneneHnecKopoCTUPAaBHOMEPHOTOIBIKEHUSATEINANO OKPYKHOCTH.

Pemenune3agay Ha onpeaeieHHe KHHEMAaTHIECKUX XapaKTEPUCTUK MEXaHUIECKOTO
NBI>KCHUSPA3IIMYHBIX BUJIOB.
PacniozHaBaHUeUTPUOIHKEHHOCOMUCAHUEPAZTIMYHBIXBUIOBMEXAHUUECKOTOIBUKEHUS
BIIPUPOJECUTEXHUKE(HATPUMEPaXCBOOOTHOTIAJAIOIIUX TSI, IBHKECHUSKUBOTHBIX,
HEOECHBIXTEI, TPAHCHOPTHBIXCPEICTBUIP. )

CKOPOCTH
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B3zanmoneiictBueTesi(
20 4)

IIepBriiizakonHbroTOHA.
Bropoit 3aKOH
Hprorona. Tpetuil 3akoH
Hprorona.llpuaimn
CYIIEPIIO3ULIUHACHUIL.
Cuna YHOPYTOCTH.
3akoHl yka.CunarpeHus
:crIa TPEHUsI
CKOJIE)KCHMUS,

cuia
TPEHUSITIOKOSI, IPYTUEBUT
BITPCHMUS.
CHaaTsKeCTHHN3aKOHBCE
MUPHOTO

TIATOTCHUA. Y
CKOpEHHE

CBOOOIHOTOIT
aICHUS.

JIBrm>KeHHen1
aneTBokpyrCoumnna.llep
Bast

KOCMHYECKas
CKOPOCTb.

HeBecomocTh
1%8

Meperpy3KHu.
PaBHOBecuemarepuaaibHO
Izt

TOYKH.AOcon
FOTHO

TBEPIOETEINO.

PaBHOBecue
TBEPAOrOTEIAC3aKpeENIIE
HHOMOCBHIOBpAIIICHUS.

MowmeHt

cuibl.LleHTpTsbKECTH

HaOmronenne U 0OCYXJIEHHE ONBITOB C JABHKCHHEM Tejla NpU YMEHBIICHUU
BJIIWSTHUSAIPYTUXTEIL, IPEISI TCTBYIOIUX IBUKEHUIO.

AHanu3 TEKCTa lNamunes c OIMCAaHUEM MBICJIEHHOT'O SKCIIEpUMEHTA,
00O0CHOBBIBAIOIIET03aKOHUHEPLIMH; BBIIIOJTHEHUE 33JaHUNIIOTEKCTY(CMBICJIOBOCUTEHUE).
OO0CyXJ1I€HUEBO3MOKHOCTUBBIIIOJIHEHU3aKOHAUHEPLIMM B PA3JIMYHBIX CUCTEMAaXOTCUETA.
HabmtonenrnenoOcyk1eHueMeXaH U €CKUXABIIEHU I, TPOUCX OJISIIIIMXBCUCTEMEOTCUETA

«Temexkar» pu eé
PaBHOMEPHOMMYCKOPEHHOMIBHKEHUHUOTHOCUTEILHOKAOMHETA(U3UKH.
JleicTBHUSICBEKTOPAMHUCHIT: BBITTOJTHEHUE3aJaHUUTTOCIIOKEHUIOMBBIYU TAHUIOBEKTOPOB.
HaGOntonenne w/uiam  NOpOBEASCHUE  OMNBITOB, JEMOHCTPUPYIOLIMX  3aBHUCHMOCTH

YCKOPEHUSTEIA0TIPUIOKECHHOWKHEMYCHUIIBIMMACChITEA.

AHanmn3no0bsICHEHUESBICHUH CUCIIOIF30BaHUEMBTOpOoro3akonaHeroTOHA.
Pemenunesanaucrucnonb3oBaHueMBTOporozakoHaHploToHaunpaBuacioxenuscuil. Onpenene
HUEKECTKOCTUTIPY KUHBI.

AHaJIM3CUTYaIUil, BKOTOPBIXHAOTIOAIOTCAYIPYTHE

nedopMany, UUX00bsICHEHHEeCUCTIOb30BaHneM3akoHal yka.Penrennesanaucucnonb3oBa
HueM3akoHal yka.

MccnenoBaHne3aBUCUMOCTUCHITBITPEHUSACKOIbKEHU S

OT CUJIbI HOpMaJibHOroAaBleHus1. OOCyKIeHuepe3yIbTaTOB

nccnenoBanusa. OnpeneneHnekodPpGUIreHTaTpEeHUSICKOIbKeHUs. FI3MepeHneCUITbITPEHHS
rokosi. Peniennesagayucrcnoib3oBaHnueMb OpMy b CUITBITPEHUSI CKOJIbKSHHUSL.
AHaIW3IBUKEHUSTEIITOIBKOMOAIEHCTBUEMCUIIBITSIAKECTH—

cBoOogHOrOonaieHus . O0bSICHEHHEHE3aBUCUMOCTHY CKOPEHUSICBOOOHOT OITaICHUSIOTMACCHITE
na.
O11eHKaBeIMYUHBICUJIBITSIT OTEHUS, ASUCTBYIOLIIEHM XY IBYMSITeIaMHU(JIJIIpa3HbIXMACC).
AHaTU3IBUKEHUSHEOECHBIXTEIOAACHCTBUEM CHIIBITATOTEHUS (CUCTIOI30BAaHUEM IO OTHUTEI
bHBIX HICTOYHUKOB MH()OpMAIINH).
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Penienre3a1aucuCcionb30BaHHEM3aKOHABCEMUPHOTOTATOTEHUIUPOPMYIBIIIIIIpacaETa

CUJIBITSI)KCCTH.

AHaJlN3 OPUTHHAJIBHOTO TEKCTa, OIMCHIBAIOIIErO MPOSBICHUS 3aKOHA
BCEMHUPHOTOTATOTEHUS; BBITTOJTHEHNE3a/ITaHUNTTIOTEKCTY(CMBICIIOBOCUTECHHE).

Ha0mronenneno0cy kX 1eHUeONBITOBIION3MEHEHUIOBECATEIAIIPUY CKOPEHHOMIBUKECHHH.

AHa.HI/I3yCJ]OBI/II7IBOSHHKHOBGHI/IHHGBCCOMOCTI/II/IHGI)C-

rpy3ku.PemennesanaynaonpeieieHueBecaTeIaBpa3InyHbIXyCIIOBUSIX.

AHATA3CHUIL, ACUCTBYIOIIMXHATEIO0,TOKOSIIIEECS

Haonope.OnpeIeIeHUEeIIEHTPATIKECTUPAZTUIHBIXTEIT

3aKOHBbI
coxpaneHusi(104)

mnynbsc TeJa.
3MeHeHnenmnyJibca.
MMmnynbccuiibl. 3aK0H
COXpaHCHHUSHUMITYJIbCA.
PeakTHBHOEIBUKEHHE.
MexanndeckasipadboTa

M MOIIMHOCTL. Padora
CHIT TSIKECTH,
YIPYTOCTH, TpPEHMUSI.
CBs3b SHEPruu u
padoTHI.
IToreHnanbHas
DHEPrus Tena,
OTHSITOI'O HaJ
MOBEPXHOCTHIO  3EMIJIM.
I lorennmannrHas
PHEPrUs CcKaTou
[PY>KUHBI.
Kunernueckass >Heprusi.
Teopema 0 KMHETHUYECKOU
SHEPTHUH.

3aKoH COXpaHEHHUs

MCX&HHHCCKOﬁBHCpFHH

HaGntonennen o0CyXA€HNE ONBITOB, IEMOHCTPUPYIOIIUX Mepeadyy UMIIyJIbcanpu
B3aHMO/JIEMICTBUUTEI, 3aKOH COXPaHEHUS UMITYJIbCca MPUAOCOIIOTHO YIIPYTOM U
HEYTPYTOMB3auMOJEHCTBUUTEIL.

AHQIA3CUTYAllMU B OKPY>KAIONIEH KU3HU C UCIIOJIb30BAaHUEM3aKOHAa COXPAHEHUS
HMITYJIbCa.

PacriosHaBaHue SIBJICHHS PEAKTUBHOTO JIBIDKCHUsS B Tipupojie u Texauke (MC —
OnoJIoTHs).

[ [ppuMeHeHrne3aKkOHaCOX PaHEHUSIUMITYJIbCAUISIPACcCYETAPE3yIbTaTOBB3ANMOAECTBUS
TeJI(HalpuMepaxHeyNpyroroB3auMoIeiCTBUSL,yIPYyTOrOIEeHTPAIbHOTOB3aUMOICHCTBUS
TIBYXOJIMHAKOBBIXTEII,0THOU3KOTOPBHIXHETIOIBUKHO).
PemennesanaucrcIioib30BaHUEM3aKOHACOXPAHEHUSIUMITYJIBCA.
Onpenenenue paboTbl CWIBI YOPYrOCTU TIpU  MOABEME TIpy3ac
HETI0/IBUKHOTOUIIOABHYKHOTOOJIOKOB.

M3MepeHneMOnHOCTH.
M3MepeHnenoTeHualIbHONIHEePT Uy IPYroAeOpMUPOBAHHOUIIPY KU HBI.
3MepeHneKNHETUUECKOMIHEPTUUTENANOJIMHETOPMO3HOI OITY TH.
OKCIIEpUMEHTAJIbHOECPABHEHUE  U3MEHEHUS NOTCHUHUAIbHOMMKMHETHYECKONIHEePTruit
TeJIalpUIBUKEHUUTTOHAKIIOHH OUTIIIOCKOCTH.

JKCIIEpUMEHTAIbHAsl IIPOBEpPKA 3aKOHA COXPAHEHUs] MEXAaHUYECKOW »HHEpPruv Mpu
CBOOOJHOMITA/ICHUH.

[ IpMeHeHrne3aKkoHaCOXPaHEHUSIMEXaHNUECKOMIHEPT UU TSI PACUETANIOTEHITHAIBHOU
WKUHETHUYECKOWIHEeprunTena. Penenrnesanaycucnoib30BaHUEM3AKOHACOXPAHEHUS
MEXaHUYECKOMIHEPrun

HUCIIOJIb30BaAHUEM
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Pa3znen9.Mexanudecknexkoje0aHuAUBOIHBI(154)

BOJIHBI.

MexaHn4YecKue KonebarenbHoe Hao0mtoneanexone6aHuinoaaeiic TBUEMCHIITSKECTUNYIIPY -TOCTHHOOHAP Y KEHUETIOTOOHBIXKO

KoJIe0aHNS TIBUO)KEHUE. 11€0aHUIBOKPY KAIOILIEMMHUPE.

(74) OcHOBHBIE |AHaANU3KOJICOAHUUTpy3aHAHUTHUHANIPY)KUHE. OTpe/Ie/IeHUueYacTOThIKOJIcOaHuIMaTeMaTH
XapaKTepPUCTUKHU 4ECKOIOUIIPY>KHMHHOTOMAsITHUKOB.
KosieOaHui:iepuos,yact |HaOiroieHnenoobsiCHEHUEesIBIICHUsipe3oHaHca. Mcee1oBaHe3aBUCUMOCTHUITEPHOIAK0JIE0
ora,amMIumryaa.Marema |[aHMWNOABEIIEHHOTOKHUTHUTPY3a0TIIMHBIHUTH.
TUYECKUMUNIPYKUHHBIK  ([IpoBepkaHe3aBUCHUMOCTHUIIEPHOIAKOISO0aHUUTPY3a,TOABEIICHHOT OKJICHTE,0TMACCHITPY3a.
masTHUKHU.lIpeBpamenn |HaOmrogeHue u oOCysk/1€HUE OINBITOB, IEMOHCTPUPYIOIIMX 3aBUCHUMOCTh
edHeprunnpukoedaren repuoja
bHOM/IBH)KEHHUH. KOJIEOaHUHTIPYKUHHOTOMasiTHUKA0TMAaCChITPY3aKECTKOCTUIIPYKHUHBI.
3aryxaronuekoneda [IpuMeHeHneMaTeMaTH4eCKOrOUNpPYy>KUHHOTOMAasiTHUKOB
HUS. BKay€CTBEMO/IEIECHIISIONMCAaHUAKOICOaHUHBOKPYKAIOIIIEMMHUPE.
BreiayxaeHHbIeKOIe0aHu |Peniennes3anay,cBsi3aHHBIXCBBIYUCIIEHUEMWINOLIEHKOHYacTOThI (Ieproia)KoneOanuii
s1.Pe3onanc

MexaHn4yecKue CBoiicTBa OO6HapyKEeHHUEUAaHAIN3BOJIHOBBIXSIBICHUHBOKPYKAIOILIEMMHUDE.

BOJIHBI.3BYK(8 MEXaHUYECKUX HaOnroieHne pacnpocTpaHEeHMs MNPOAOJBHBIX M IONEPEYHbIX BOJIH (HA MOJENIN)

) BOJIH. /JITMHABOJIHEI. NOOHapyKEeHNEaHAIOTMYHBIXBUI0BBOJIHBIIPUPO1€(3BYK,BOISTHBIEBOJIHBI ).
MexaHNYECKUEBOJIHBI BrranciieHue UIMHBIBOJIHBI HCKOPOCTHPACIIPOCTPAHEHUS 3BYKOBBIX
BTBEPLOMTEIIE, BOJIH. DKCIIEPUMEHTAJIBHOCONPEACIICHUE TPAHUI[YACTOTHI CIBIIIMMBIX 3BYKOBBIX
celicMHYecKue kosebanuii. Habmro1eHne3aBUCUMOCTUBBICOTHI3BYKA0TYACTOTHI (BTOMUYHCIIECHUCIIONbB30BAHUEM
BOJIHBI.3BYK.I ' pPOMKOCT  [My3BIKQJIbHBIXUHCTPYMEHTOB).
b3BYKauBBICOTATOHA. Ha0mro1eHneno0bsACHEHUESIBIICHUSIaKy CTHUECKOTOPE30HaH a.
OTpakeHue AHaJIU3 OPUTMHAIIBHOTO TEKCTa, MOCBIIEHHOTO UCIOIb30BaHNIO3BYKA (MM YJIBTPa3ByKa)B
3ByKa.llHppa3Byk TEXHUKE (PXOJOKalHs, YJIbTPa3ByK B MEIUIMHE U [p.); BBIIOJHEHUE 3aJaHuil 10
NyJIbTPa3ByK TEKCTY(CMBICIIOBOCUTEHUE)

Pa3nenl0.31eKTpOMarHMTHOEN0JIEN3JIeKTPOMATHUTHbIEBOJIHBI(84)
JJIeKTPOMArHUTHOe [ DJIEKTPOMAarHUTHOE [TocTpoeHuepaccyxJ1eH1i1,000CHOBBIBAIOIIMXB3aUMOCBA3bIEKTPUYECKOTOMMAarHUTHOT OO
noJjie 110JI€. DJIEKTPOMar HUTHhIEIEN.
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IHoBTOPHUTEIHHO-00001IAIOIIMIEMOTYJIB(54)

CucreMaTtuzanuus
000011IeHIE
[MPEIMETHOTO
COJICPYKAaHHUSTUOITBITA
eI TEeIIbHOCTH,
MPUOOPETEHHOTO  TIpU
M3y4dCHUN BCETO
Kypcad3UKU

O06o06mIcHIe
COJICPYKAHHUSKKIOTOU3
OCHOBHBIX
Kypca
MeXaHUYECKHE,
TEIJIOBLIE,
PJICKTPOMarHUTHBIE.
Hayunbii METO.
MO3HAHUS ero
peanu3aims B
buznIecKux
MCCJIEIOBAHUSX.
CBsA3b  (pU3MKHU
COBPEMEHHBIX
TEXHOJOTMHBOOIACTH
nepeaadu
nH(bOpMaIH,
YHEPTeTHKE,

u

58

TpaHCIIOpTE

pa3zenos
bu3uku:

BpimonHenne  ydyeOHBIX — 3aJjaHMii, TpeOYHOLIMX KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIUXECTECTBEHHO-HAYYHYOTPaMOTHOCTb:

-IIPUMEHEHUATIONYICHHBIX 3HAHUHN JUIsl HAYYHOTO OOBICHEHUA(PU3NISCKUX SIBICHUN B
OKPYKaIOLIEHIIPUPOJIEN TOBCEIHEBHOMKU3HU,aTAKKEBBISIBICHUA(PU3NIECKUXOCHOB
PSI1ACOBPEMEHHBIXTEXHOJIOT U H;

-IIPUMEHEHUSOCBOEHHBIX AKCIIEPUMEHTAIBHBIX YMEHUN AU CCIEI0BAHUS (PU3UUECKUX
SIBJICHUI, BTOMYMCIIEUISIITPOBEPKUT UITOTE3UBBISIBICHUA3aKOHOM EPHOCTEN.
Pemenunepacu€rapix3aiay, BTOMUYHUCIIEIIPEAIIO0IAraloNX NCII0JIb30BaHUE (U3 NI ECKOMN
MOJEJIMMOCHOBAaHHBIXHACOAEP >KaHUM PAZIMYHBIXPa3/1€JI0BKypcapU3UKH.

BrirmonHeHren 3ammuTa rpyInoBbIX WIX HHAWBUIYAIBHBIXIIPOEKTOB, CBSI3aHHBIX C

coJiep>KaHueMKypcadU3nKU

JIEMOHCTpaUU
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10 kaacc(68u)

Sarmedaust ComHIla u

JIyHBI. OTtpaxxeHue
CBETA. ITimockoe
3epKajo. 3akoH
OTpaKEHUsICBETA.

IIpenomnenue cBera.
3aKOH  OpeIOMIICHUS
CBETa.

IlonHoe BHYTpPEHHEE
OTpaKCHUE CBeETA.
HMcronp3oBaHue

BHYTPCHHCTO OTpPaAKCHU]
BOIITHYCCKUXCBECTOBOJax

TemaTnueckniidyiok, | OcHOBHOecoep/KaHUe OcHOBHBICBH/IbI/IESTEILHOCTHYYAIIMXCSA(HAYPOBHEY4eOHbIX1eHCTBHI)
TEeMa
Pa3nen 11.CBeToBblesiBiieHUsI(264)
3aKOHBI lcrounnku cBera. [Habmr0neHneonbITOB, 1EMOHCTPUPYIOLIMXSIBIIEHU N PSIMOJIMHENHOrOpacupOCTpaHEHUSI
pacnpocTpaHeHus JlydyeBasiMmoenbCcBeTa.  [CBETAa(BO3HUKHOBEHHWE TEHUU ITIOJIYTE€HH),MUXUHTEPHPETAUSICUCTIOIb30BAHUEM
cBeTa IIpsimonuHeiHOE [MOHATUSACBETOBOIOJ1y4a.
(6 9) pacnpocTpaneHuecBera.  |OOBSICHEHUENMOICIIMPOBAHUECOTHEYHOTOMITYHHOT03aTM EHH .

VccnenoBaHne3aBUCUMOCTUYTIIA0TPAKEHUSICBETOBOT 0Ty a0 Ty TJIaIIaICHHUS.
3yueHnecBoMCTB N300pakeHUsl B INTIOCKOM 3epkajie. HaOmonenue u o0bsicHEHUE
OIBITOBITONOIYYEHUION300pa’keHUMBBOIrHY TOMUBBIITyKJIoM3epkainax. Habmonenrneun
O6’I>${CHCHI/ICOHI)ITOBHOHpeJ'IOMJ'IeHI/IIOCBeTaHal"paHI/IHepaSHI/I‘IHLIXCpeI[,BTOM‘II/ICJ'IG

OINBITOB C TIOJIHBIM BHYTPEHHUM OTpakxeHueMm. McciemoBaHwe  3aBUCUMOCTH  yrja
MPEJIOMJICHUSIOTYTJIANaICHHUSICBETOBOT OJTydaHAr PAaHUIIE«BO3 1y X—CTEKIIOY.
Pacnio3zHaBaHUESBICHUN OTPAXKEHUS U TTPEJIOMJICHHSI CBETAB ITOBCEHEBHOM KU3HU.
AHaMM3UOO0BSICHEHUESBIICHUSI ONTHYECKOTOMUPaXKa.
Permennesanadcucnoib30BaHM€M3aKOHOBOTPAKCHUSUIIPEIIOMIICHUSICBETA

JInH3nImonTuyeckue
npuoOOpbI
(6 v)

JIuH3a,xon J1y4den B
ITHH3E. Omnruueckast
cUCTEMA.

OnTuyeckue

MPUOOPHI:

dboToarapar,
MHUKPOCKOTI

uTeneckorn. ['ma3 kak
ONTUYECKAast cucrema.
bimzopykocTs 54

[TosryueHHnen300paskeHUHCTIOMOIIIBIOCOOHPAIOIICHUPACCEUBAIOTIICHIIHHS.
OnpenenennedoKyCHOropacCTOSHUSIHUONTHYECKONCUITBICOOUPAIOIIICHITUHSBI.

AHany3 YyCTpPOWCTBA UM TIPUHIUNA JEHCTBUS HEKOTOPBIX ONTHYECKUX MPHUOOPOB:
(dboToanmapara, MUKPOCKOIIa, TEJIECKOIIa

(MC—O0wnonorus,acCTpOHOMHUS ).

AHaTM3SBICHUHOIN30PyKOCTUHUIATbHO30PKOCTH, TPUHIHUTaAeHCTBUSIOUYKOB(MC—
Ounonorus)

TAJIbHO30PKOCTDH

53




Pa3noxenunedesnor Paznoxxennebenorocseran [HabroneHnenopasinoxkeHuooemorocserascekTp. HabmoneHnenoosscHeHNE ONTBITOBI
0 cBera CHEKTP. OI0JIyYEHHI00EJIOrOCBETAIIPH CIIOKEHUMCBETAPA3HBIXI[BETOB.
BCIIEKTP OmnbiteiHbioTOHA.  [[IpoBeaeHNENO0BSICHEHUEOBITOBIIOBOCIIPUATHIOLBETAIIPEAMETOBIIPUUXHAOIIOICHUNYEPE31[B
(3u) CrnoxeHue €TOBBIC(UITETPHI(IIBETHBIEC OYKH )
CHIEKTPaIbHBIXI[BETOB.
JlucniepcusicBera
Pa3znenl2.KBantoBblesiBjieHusi(324)
Ncnyckanue OnsiTeiPezeppopnaunnaneO0cyxaeHne neiau oneiToB Pesepdopna mno wucciaeoBaHUIO aTOMOB,  BBIIBHYKEHHUE
UIIOIJIOLIeHNeCcBeTAaaT [TapHasMO/IeJIbaToMa. TUIIOTE30BO3MOKHBIXPE3YJIbTaTaXOMbITOBB3aBUCUMOCTHOT MPEIoIaraéMoro
OMOM Monensatomabopa.lcny [cTpoeHnsiaToMOB,pOpMyIMPOBAHUEBBIBOIOBU3PE3YITATOBOMIBITOB.
(44) CKaHUE OO0y AeHUEeTPOTUBOPEUNHIIIaHEeTapHOMMOAeInaToMa
MOTJIOIIEHUE MOCHOBaHUUIIATUIIOTE3bIbOpa0CTallMOHAPHBIXOPOUTAXDIIEKTPOHOB.
ceetaar [HaOmroneHUEeCIUIOMHBIX WIIMHEHYaThIXCIEKTPOBU3ITYYECHUS
OMOM. pa3znuyHbIXxBenecTB. O0bSICHEHNETNHENYaThIX CHEKTPOBU3ITYYECHUS
KBaHTHI.
JInHeHYaThleCIeKTPhI
CtpoeHuearoMHoro |PagyvoakTUBHOCTb. OO0CYyXICHUEBO3MOXKHBIXTUIIOTE30MOACIIXCTpoeHus s Apa. OTnipeaeieHnecocTaBa
siApa Anbda-, Oera- vgiep Mo3aJaHHBIMMACCOBBIMHU3APSIAOBBIMYHCIIAMUIIONOJI0KEHUIOBIIEPUOIUIYECKOM
(6 9) raMMa-u3J1ydCHHUS. cuctemensieMeHTOB(MC—xummus).
CTtpoeHue aTOMHOT'O|A HAJIM3U3MEHEHHUSICOCTaBas IPAUEr ONOJI0KEHUSIBIEPUOINYECKONCUCTEMETIPU
siapa.Hykimonnas monens  [a-paguoakTuBHOCTU(MC—xumus).
aToMHorosiipa. M3otomnsl. |[MccnenoBaHueTpekoBa-4acTUIIIOroTOBbIM(poTorpadusm.OOHapyKeHUEUU3MEPEHHE
PanuoakTuBHBIC [paaramoHHOro(hOHACIOMOIIBIOI03UMETPA, OLIEHKAeTOMHTEHCUBHOCTH.
npeBpamieHuss.  [lepruoaAHanmn36MOIOTrHUYECKUXU3MEHEHUN, TPOUCXOAAIIUXITOICHCTBUEMPAINOAKTUBHBIX
roJiypacrmasja. m3nyueHnit(MC—ouonorus). Mcnonb3o0BaHuepaIMOaKTUBHBIXU3ITYYCHHUITBMETUIITHE
JleticTBust (MC——O0wnomnorus)
[paaAOaKTUBHBIX
M3Jy4CHUNHA)KUBbIE
OpraHU3Mbl
AnepHblepeaknuu SInepHbie peakuuu. |PenreHne3anadycucioIb30BaHHEM3aKOHOBCOXPAHEHHUSIMACCOBBIXU3aPsIAOBbIXUNCEN
(74) 3aKOHBI COXpaHEHMsl [Ha OIpENEICHHE PE3yJbTAaTOB  SACPHBIX  PEaKUUM; aHaau3 BO3MOXHOCTU  WIIH
3apsiIOBOrO 1 |[HEBO3MOXXHOCTHUSIEPHOMPEAKIIUN.
MaccOBOI'O yrcen. |(OneHKa’HEPTUHUCBA3UAAEPCUCTIONb30BaHuEM(DOPMYITBIDWHILITEHHA.
OHeprus cBsi3u  |OOCYXKIECHUEIEPCIIEKTUBUCIIONB30BAaHUSYTIPABISIEMOT OTEPMOSIEPHOTOCHHTE3A.
aToMHBIXs1Aep. CBs3b OOcyXJleHHue NPEeUMYIIECTB M HSKOJOIHMYEeCKHUX npobsieM, CBSI3aHHBIX C sJIEpHOU
Maccbl U dHepruu. pHepreTukoi(MC—-ikomorus)
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Peakuun  cuHTE3a
WJIeIICHUSIA]
ep-
McTounuku
SHEPruu
ConHuaun3sésn.
A nepHasisHEpreTUKa
[MoBTOpUTEILHO-00001aIOIIMIEMOAY TIH(104)
Cucremaruzanus nO06o001IeHne conepkanus | BeimonHenne y4eOHBIX  3aJaHUM, TpeOYIOIIMX JAEMOHCTpAllMM  KOMIIETEHTHOCTEM,
0000111eHNE Ka)XXJIOr0 W3 OCHOBHBIX XapaKTEepU3YyIOIINXECTECTBEHHO-HAYYHYIOTPAMOTHOCTH:!
[IpEeIMETHOTO pa3aesnoB Kypca PU3UKU: |-IPUMEHEHHUANO0IYYEeHHBIX3HAHUNITITHAY YHOTO00bACHEH U1 U3NUECKUXIBJICHUIB
coAep KaHUs MEXaHUYECKHE,TeTJIOBBIE,| OKPY KaIOIIEHITPHUPOAEUIIOBCEHEBHOMKU3HU,aTAKXKEBBISIBICHUSI(DU3UUECKUXOCHOB
u OIbITA [PJIEKTPOMArHUTHBIE, pAIacOBPEMEHHBIXTEXHOIOTHIA;
IIesTEITbHOCTH, KBAaHTOBBICSIBIICHUSI. -IPUMEHEHUSIOCBOECHHBIXKCIIEPUMEHTATbHBIXY MEHHU I ISINCCIIE10BaHUSI(DU3NUECKUX
nproOpeTéHHoro npu HaydHbIi METO/| IBJIEHU I, BTOMYHUCIIEIISIITPOBEPKUT MTTOTE3UBBISIBJICHUA3aKOHOMEPHOCTEM.
3y4YeHU N BCETO [TO3HAHUS u erdPemenue pacu€THbIX 3amad, B TOM YHCJIE MPEAIOJAraloliiX HCHOJIb30BaHUE
KypcadU3uKu peanu3zanuus E (pu3nyeckoil MoieM M OCHOBAHHBIX Ha COACPKAHUM Pa3jIMYHBIX Pa3/IeNioB Kypca
dbuznueckux buzukn.
HCCIIEIOBAHUSIX. BrinonHeHnen3ammuTarpynnoBbIXUIM HUHAWBUIYAIbHBIXIIPOEKTOB, CBSI3aHHBIX C
CBsI3b buzukn Y COAePKAaHUEMKY pCapU3UKHU
COBPEMEHHBIX TEXHOJIOTHI
B obiactu  mepenadu
nHopMaInu,
PHEPreTUKE, TPAaHCTIOPTE

[Ipu paspabotke pabouelt mPOTpaMMBbI

B TCMATHYCCKOM INNIAHUPOBAHHHN JOJIZKHBI OBITH YYTCHbI BO3MOKHOCTH

MCITIOJIb30BAHUSAIEKTPOHHBIX (IIU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCS Y4eOHO-METOAMYECKUMHU MaTepHalaMH
(MyTBTUMETUHHBICTIPOTPAMMBI, MJICKTPOHHBICYYeOHUKUN3aTaYHUKH,DJIEKTPOHHBICONOTMOTEKH, BUPTYaIbHBIEIa0 0paTOPUH, HTPOBBI
€NpOrpaMMBbl, KOJJIEKIIUU ITUGPOBBIX 00pa30BATEIBHBIX PECYPCOB), UCTIOIB3YEMbIMHU JJII OOYYCHHSI U BOCTIMTAHUS 00YJarONIuXCs
cHOJIA ,ipencTaBIe HHBIMUBAJIEKTPOHHOM (1T (POBOM )BUACHPEATU3YIOIMUMHTAIAK THIeCKIeBO3MOKHOCTU K T ,comepikannexoTo
PBIXCOOTBETCTBYET 3aKOHOIATETLCTBYO000pa30BaHUH.

55



IMoaxoabIKOEHUBAHUIOILUIAHMPYEMbIXPE3yJIbTATOBOOYYeHUS

[TproneHNBaHUHUIIAHUPYEMBIXPE3YIbTATOBOOYUCHUSIPUINKEO O yIATOIIIMXCS
cHO/IAneo0X0uMOyIUTHIBaTh TAKUENHANBUIYATbHBICOCOOCHHOCTHIXPA3BUTHS, K
aK:ypOBEHBPA3BUTUIMOTOPHUKHPYK, yPOBEHBBIIAICHUSYCTHONIKCITPECCUBHONPEYD
10,YPOBEHbPA3BUTUAPAOOTOCTIOCOOHOCTHHAYPOKE(MCTOIAEMOCThLEHTPAIbHOMHED
BHOMcHCTEMBI ). ICXO U39 TOT0, YA TETBICTIONB3YE TIIs100 yIatO I U XCSIMH IUBH Ty all
bHBIE()OPMBIKOHTPOJISIPE3YNbTaTOBOOyueHusipuzuke. I [pucHmxenHoipadoTocnoco
OHOCTH,BBIPAKEHHBIXHAPYIICHUIXMOTOPHUKUPYKBO3MOKHOYBEITMUECHUEBPEMSIIJISIB
BITIOJTHEHUSIKOHTPOJIBHBIXHCAMOCTOATEIHHBIXPa00T. KOHTPOIBHEIE,CAMOCTOATEIHH
BICUTIPAKTUICCKHEPAOOTHIMPUHEO0XOJUMOCTUMOT Y TIIPENIAraThCACHUCIIONb30BAHH
€MDJIEKTPOHHBIXCUCTEMTECTUPOBAHUS, MTHOT OIIPOTpaMMHOT000ecTIeueHus,00ecTied

MBAIOLErONepCOHU(ULIIMPOBAHHBINYUETYUE€OHBIXJOCTHKEHUN 00y4aronImxcs.
Texymuii KOHTposib B (OpME YCTHOTO ONpoca NPUHU3KOM KauecTBE YCTHOM
JKCIIPECCUBHOM peun o0yyarommxcs HEO0XO0AMMO

SaMeHHTLHI/ICLMeHHBIMI/I(l)OpMaMI/I.

CrnenuajbHbIEYCJTOBHUAPEATH3ANMUTHCITHTITIMHBI
1. HeoOxomumMonpeaycMOTpeThbHATUINETICPCOHATLHBIXKOMITBIOTEPOB, TEXH
UYCCKUXITPUCIIOCOOIEHUH (CTIeInaTbHAsSKIIaBHATYPa, pa3INYHOT OBUIAKOHTAKTOPBI,
3aMEHSIONTUEMBIIIb, TKOUCTUKH, TPEKOOJTbI, CCHCOPHBICTIIIAHIIICTHI ).
2. JlIomkHBI ~ OBITH  CO3/MAaHBl  YCJIOBHS IS (DYHKIMOHHPOBAHUS
COBPEMEHHONMNH(OPMAIMOHHO-
o0pa3oBaTeIbHOMCPEIBINTO(DU3NKE, BKITIOYAONECHAICKTPOHHBICHH(OPMAIIHOHHBIED
€CYPCBIL,AICKTPOHHBICOOPa30BaTEIbHBICPECYPCHI,
COBOKYITHOCTb UH(GOPMAITMOHHBIX
TEXHOJIOTUH, TEJICKOMM YHHKAIIMOHHBIXTEXHOJIOT M1, COOTBETCTBYIOITUXTEX
HUYECKUXCPEJICTBH TEXHOJIOTHH (B TOM 4Hcie (JICIHI-TPEHAXEPOB, HHCTPYMECHTOB
Wiki,
I (POBBIXBUIEOMATEPUATIOBU/IP. ),00€CIICUNBAIOIINX JOCTHKEHUECKAXK IBIMOO yIato
mumcssc HO JI AMakcMabHOBO3MOXKHBIXIJITHETOPE3YIbTaATOBOO yUCHHS.
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