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MOACHHATETBHAA ZAITHCKA

Tporpamya 1o ¢(EIEke Ha YposHe cpepderc ofmero ofpalosanms
paspafoTaHa Ha OCHOBE NONOWeHHMHA H TpefosawHid K pesynbTATAM OCBOSHHA
OCHOBHOR 0DpasosaTeIEHoH nporpasMyel, npencrasierssn B OLOC CO0, a Tarxe
¢ yuéroM Qenepamnod padowel nporpaMMbl  ROCTIMTAHHA W KoHUEmoEE
NpenoJasanng yeebuoro npeaMera «@H3HEAY B 00PAsOBATENLHBIN OPraHE3AIIHAR
Poceniickoil @egepalin, pearnayiolHy OCHOBHEE 00pa30BaTENEHEE TPOrpaMMEl.

[Tporpamma no dusHKe onpeaendeT ODASETEARHOS NPEIMETHOS COUSpHAHME,
VCTAHABITHBAST PEKOMEHIVEMYIO MOCTEJOBATENLHOCTE HIVYEHHS TEM H PAIIEN0B
y9edHOro OpeaMeTa ¢ YufTOM MERTPE/IMETHRIX H BHYTPHIDCIMETHLIX CBA3CH,
NOMHER  Yy9eDHOTO MpOollecca, BOIPacTHRIX ocobeHHOCTER  O0VIAIOIIHNCS.
[Tporpamma no duskke fadt OpeACTaBACHHE © LCNAX, comepmaHKM, o0
CIPATErHH (O0VIeHHA, BOCHHTAHHA H PasBHTHA ODYYalOIWHXCH CPeAcTBAMH
yaedHoro npemmera «Pamean va yrayOndaHoM ypoeHe,

Hayuesne xypea dmssen yraybnénHOro YpOBHA NO3BOMACT pPCann30BaTh
3a1a9H npofleccroNansHOR OPHEHTALMH, HANDABIEHO HA CO3NAHME YCIOBHR and
NPOSBREHAS CBOUX HHTS/NEKTYANEHEY H TBOPYSCEKHX CHocoDHOCTEH KamIIeM
O0YIAKOIDHMCE, KOTOpRE HeOoDXOAMMEI JUIH HpOAOIKCHHA oDpasoBaHHA B
OpraHH3AMAAX TPOPEecCHONANEHOTO 00pajoBaNHA M0 PasNHIHEM  QHINEO-
TEXHHIECKHM H HH#CHEPHBIM CISNHATBHOCTAM.

B mporpaMme no GE3HKE ONMpemeniioTCs MIAHHPYEMBIE PEIYIBTATE 0CBOSHHA
Kypca HSHKM Ha YpoBHE cpenHero obmerc o0pajoBaHAA: JHYHOCTHEE,
METanpeOMeTHEE, NpeIMeTHMe (Ha  yooydnésrom  vpomse). Hayuaso-
MeTononorHdeckoil ocmoBofl anm  paspaboTkm TpeDoBaHMA K IHYHOCTHBIM,
METANPEIMETHRM W NPeIMeTHRIM pPesyikTaraM o0yHafomMXcd, OCBOHBIIHX
NporpanMMy o GHINKe Ha VPOoBHe cpeiHero odmero obpasoparis Ha yTavOneHHom
YPOBHE, ARIASTCH CHCTEMHO=TeATENBROCTHEIH NOIMXOL

[Mporpamma oo PHIHKS BEIOYAST:

IUIAHHPYEMEle PESVIRTATE OCBOBHHT Kypoa (ursaxn Ha yrnyinéHHOM ypoBHe,
B TOM YHCIE IPEIMETHEIE Pe3y/IETATE 10 rogam obyaenHs;

colepRanne yaeduoro npeamera «Di3kay 1o rogaM ofyaeHHs.

IlporpamMma mo (HIMEE HMEeT NPHMEPHEI XapakTep # Mo#eT ObTh
HCTIONLIOBAHA VUHTENNME (DHIHKH [T COCTARISHIA CROMX paboviy AporpamMm.

IMporpavva no GHIAKe He CKOBLIBAET TBOPYSCKYK) MHHITHATHEY VYHTCNCH H
NPEAOCTARNAET BOSMOMHOCTH [0S pPEANHIAUHH pPasuHYHEX METOAHYecKHX
NNXONOE K NPEenojasannie GH3NEH Ha YINYOIEHHOM YPOBHE NPH YSIOBHH
coxXpaHcHHA 0OA3aTENEHON YACTH CONEPKARHA KypCa.

MusuKa Kak HayRa ¢ HapGomee oOWIMX 3aKOHAX NPHPOSHE, BRICTYIAA B
KaTecTRe yuefHOre HpejMeTa B HIKOTE, BHOCHT CYI|ECTSeHHEIH BIAL B CHCTOMY



3HaHnH of okpysatomeM Mape. [IkonsasE kypo QHIAER — cHCTeMOOGpasyrOnTHi
I8 SCTeCTESHHO-HEYIHEIX YIeDHLEX NPEOMEeTOs, NOCKONBKY (PH3HYeCKHES SAKOHE
TMEeWAT B OCHOBE NOpPOUCCCOB H ABNCHWE, HIyYacMmbly xmwMuel, OHonorwe,
tduzeveckol  reorpaduelf W actpomomweli. HonornioBanme W AKTHBHOS
NpHMeHeHHe QEIEYECKHX IHAHHH ONpeJefuiIc XapakTep ¥ DypHOoe pa3BHTHE
Pa3HeOGPaIHE TeXHONOTHI B cepe SHEPTeTHEH, TPAHCTIOPTA, OCBOSHHA KOCMOCE,
NOIYYEHHS HOBEIX MAETOPHANOE C 3aUAHERIMH cBoMcTBaME, FEyaenme (uespxs
BHOCHT OCHOBHOH BEAAN B (DOPMHPOBAHKE GCTECTREHHO-HAYYHOH KAPTHHBI MHpa
ofygammerocs, & (POpMHPOBAHHE YMEHHM NPUMEHNTS HAYYHBIH METOX NOIHAHHA
MpH BRIIOIHEHAH HMH y9e0HEX HCCTeN0BaRHI.

B ocHoBy xypca (HIHKH Ha VPOBHE cpegHero obimero oDpaInEanns NoTOKEH
pAD HOeH, KOTOPEIE MOKHAO PACCMATPHBATE KAK IPHHIHITL €10 IOCTPOSHE,

Hoen weaocmuocmuy. B coOTBeTCTBHHR ¢ Hefl BYpPC ABIHETCH JOTHMECKH
JABEPIIEHHEM, OH COAEPKAT MATEPHAN W3 BCeX Pasnencd QHIHKH, BKIOY9aeT Kak
BOIPOCH! KiaccHaeckoll, TAK M coBpeMeHHOR QHINKH,

Hden zenepomuzayuu. B cooTReTCTBHH ¢ Hell mMaTepHan Kypea (HIEKH
obpeIHHEn  BOKpPYT (H3WYecKMX TeopHid. BeuyimM B Kypce SBNfeTCH
bopMHpOBRENe TpeicTaBneHHi O CTPYKIVDHBEX VPOBEMX MAaTCpHH, BELIECTHC H
noe.

Haea ymanumapuzaqui. BE pealniaind TpeamonaraeT HCNOILIOBIHAS
IYMAHETAPHOIO NOTeHnmans (uadveckoll Haykw, OCMBICNCHHE CHA3H pPAIBHTHA
(PH3IMKH C paIBHTHEM 00MIecTea, 4 TAKKE ¢ MEPOBO3IPCHYECKHMHE, HPGRCTBEHHEIMH
H 3KOI0THYSCKEME NpodneManH.

Haen npuxaadmnoi wanpasaennocmy. Kype duzazn vryGagHE0I0 YpoBEA
MPpeqmoNaracT IHAKOMOTRO C MHPOEHM EDVDOM TEXHHYECKHY M TeXHOMOTHYecEHX
NpHIoKeHHid W3y4eHHEX Teopdll W zaxonopB. [Ipw oToM paccmaTpHBaoTca Ha
VpoEHE 00IHX NpedcTasieHHd W COBPEMCHHBIE TEXHHYCCKHE YOTPOHCTRA, W
TEXHONOIHH.

Hoea 3xolozusguuy  pPoalHIVeTCH  NOCPEHCTBOM BREICHHA SJEMEHTOR
CONEpHAHNA, MNOCBAMEHHLI SKONOTHYeCKHM OpoGHeMaM COBDEMEHHOCTH,
KOTOPEIE CBA3AKLL ¢ PaIBHTHEM TeXHHKM H TEXHONOrHH, & TaKke obCymieHns
npoGaeM PATHORATEHOTO TPHPOAONOIE30EAHANL # SKoNOrHYeckol Ge30macHoCTH,

OcpoeHne COACPHAHER [IPOTRAMME! 0 (HINKE J0TKHO OHTE TOCTPOSHD HA
TIPHHITNEX CHCTEMHO-IEATENBHOCTHOMO moaxona. Jm pHSHER peaiAsaHs JTHX
npHHOUIOE DASEPYeTeA HA HCMOARIOBAHME CAMOCTOSTENBHOTO IRCIEPHMEHTA KaK
NOCTORHED pefdcTByromero daxtopa yIebroro mpouecca. s yrovbaémmoro
YPOBHA ~— 3TO CHCTEMZ CAMOCTOATCNLHOID YYEHWHSECKOTD JECIEPHMEHTE,
BEIOMAIOMIEro (QPONTANLHEIE YUSHHYECKHS OOLITE TPH  HIYYSHHH HOBOTO
marepnans, safopaToprasie paboTsl B paboTu npakTHEyYMA. [IpH 3TOM BOSMOKHE



nsa crnocofa peanusaiyi (PHINTSCKOro NPaKTHEYME. B nepaon coydae mpakTHKyM
npoBoguTeds Audo B konne 10 ® 11 kmaccos, /MO0 nocie nepEoro ® BTOPOTO
NCIYTOIHA B KAMIOM H3 9THX Knaccos, Bropoit cmocof — 310 HETErpaymd pador
IPAaKTEEYME B CHCTEMY NaSopaTopHEIX pafor, KOTOpPEE MpOBOANTCE B OPOLIECCE
wrydennd pasfena (vesul). [Ipe sTom nog pafoTaMi NPEKTHEVMA DOHHMAETCH
CAMOCTORTE/NBHOE WCCIEOBARAE, KOTOPOE MPOBOAMTC 10 PYKOBOACTEY
cpEpHyTOTO, 0000MEHHOT0 Bia Ge3 Nomarosoi HHCTPYKITHE.

B nporpane 1Mo @HIHKE CHCTEMA VMCHHUYECKOID IKCIEPHMEHTA,
nabopatopHeEX paboT M NMpaKTHKYMa NpejcTARNeHA eIHHEM Nepeude. Bubop
TEMATHKH NS 3THX BHJIOB VYEHEYECKHMX NPAKTHYCCKHX padoT ocyImecTRISeTcH
YYACTHHKAMHA 00pa3loBaTe/lbHOrO npouecca HoXoax Wa ocolennoctell noypounoro
MNEHHPOBAHHE W ocHamendd kabwrera dmsuen. [lpw stom ofecneunmaerca
opmaneHEne OOVYSIOUTAMHCE YMEHHAME HOPOBOAMTE NPAMEIE M KOCBEHHEIS
HIMEPEHES, HCCACNOBAHHA 3aBHCHMOCTEN (MIHUCSCKHX BEMHMHH W TOCTAHOBKY
OOEITOB 110 NPOEEPKE NPEAIOKEHHEX IHITOTES.

bonemoe BEEMaHHE YA/ SMeToR PELICHII0 PACYSTHEIN W KAYSCTREHHELX 30184,
[lpn ToM D8 pacHSTHEIX 33039 APHOPHTETOM SBINEOTCH 38044l © SRHO 3a0aHAOH
H HENBHO 3afaMH0H (HInYeckoll MOIeIbI0, IO3BONIIOIHE IPHMERSTE MIVUSHHER
JAKOHEL B 3aKOHOMEPHOCTH K4K M3 OJHOTO pasfieia Kypea, Tak M HHTerpHpys
npHMeHeHHe SHAHWA /B3 pasHLX pasienos. [18 KA9ecTREEHBIX S&10a4 IPHOPHTETOM
ARAAIOTCA JalaHHA HE OORACHEHHE NPEACKASEHWE [NPOTERamHs (QHIHIECKHK
ARIEHHH ¥ npoleccos B okpymaomedt xunn, Tpelviompe subopa (H3Edeckol
MOOeTH I8 CHTVAIEN [PakTHRO-0pHEHTHPOBARHOTO XapaKTepa,

B coorsercrsun ¢ tpefosanmamy OTOC COO K MaTepHaTbHO-TEXHHIECKOMY
obecrnevcHno yaedHoro npomecca Kype QHIRKH yTiyOnEHHOID YPUBHA HA VPOBHE
cpeppera obmere oOpa’oBARAA AOIKEH MIYYATECA B YCOOEMEX TPEIMETHOTO
kabumera. B kabudere Qusukm nomsno Oume weofxommmos nafopatopHoe
0B0pYTOBAHAE 1A BLITOTHEAHA YRAIAHHEIX B IPOTPaMME M0 QH3HKe YHeHHEeCKIX
OIBITOB, 1adopaTopHelX paboT # paboT NPAKTAKYME, & TAKKE JeMOHCTPAIHOHHOE
ofopygoBanme,

HemorcTpaiorHoe  ofopyloBaHne (OpPMApPYEICa B COOTBETCTEHH C
JEPHE'II'J,HH'DM MHEHHMATRHOH AOCTATOMHEADETH HWH DEI-EC'HET-.EHEE'ET MPCTAHOBREY
NEPEUACIEHALIX B MpOTPaMMe 10 (HIHKE WIHOYEBRX NeMOHCTpAUEE uw
HCCHSNOBAMAA  HIYYAEMBIX MBJIGHHH H  [OpOOSCCOB, SMIHPHYECKHX H
thy:aMEHTATEHEX JAKOHOE, EX TEXHHYSCKHX NPHMeHEeHHH,

Jlaboparoproe o0OPYIOBAHHE AN YUSHAYESCKHX TIPAKTHYSCKAK paboT
dhopMHApYeTcd B BEJIE TEMATHUSCKHY KOMILICKTOB M obecnevyusaeTci B pacyére
OEHOTD KOMIJIEKTA HA JBYN O00yuaiommxcd. TeMmaTHuUecKHe KOMILIEKTEl
nafopatopHoro obopyIomasss ZommHE ORETE NOCTPOSHEl HA KOMILIEKCHOM



HCMOMEIOBAHHH EHATOTOBLIX M UMPOBLX npHOOpOB, 3 TAKEE KOMOLIOTEPHEIX
HIMEPHTSIEHEX CHCTEM B BHAE NRGPOoBLX naboparopsi,

OCHOBHEIMY HeldsaMH H3ysenns duznrn B obmen ofpaioBaiHy SBIAOTCA:

(popMHpOBAHNE HHTEpeca H CTpeMIeHHS O0YSIOMMXCH K HAYYHOMY
HIYYEHHED [PHPOIbLL, PasBATHE HYX  HHTCNCETYANBHRIX H  TBOPHECKHX
crocobHOCTEH;

PE3EMTHE NpejcTaRneHuil o HAYMHOM MeTode NoezHaHud ¥ dopMHpOBaHHE
HCCIEIOBATENRCKOTD OTHOINEHAS K OKPYRAIOIIHM RRIEHHAM;

OPMHPOBAHHE HAYMHOIO MHPOBOSIPCHHS KAk pe3yfbTaTa HIYHCHHA OCHOB
CTPOCHIA METEPHH H (YHIAMEHTATRHEX JAKOHOB QHINKH,

dopMHPORaHIe YMeHHE OFBRICHETE SRISHAT ¢ HCNONLIOBAHHEM OHMITIECKHK
IHARMA H HAYMHBIX A0KA38TSILCTH,

(OpPMHDOBANNE NpPeNCTARENCHEE © ponH (HIMEM 08 PAsBMTHA OPYIHX
SCTECTBOHHEIN HAYE, TEXHAKH H TEXHONOTHE,

pasEMTHE — NpeJcTaBNeERE o0 BOIMONHEX  ofepax  Oymymeft
MpodeCcCHOHANSHOR eATOIRHOCTH, CBA3aHHBIX ¢ HSHEOR, NDONIOTOBKA K
JankrHemeMy 0DYHeHHIO B TOM HANPaBIESHHH.

Hocrimenne 3THN Henel obecredHpasTcs pericHAeM CHETVIONTIY 3amad B
npolecce HIYIeHES Kypea (hHINKH Ha YPOoBHE cpenHero obimero obpasosanms:

npHOGpeTEHHe CHCTEME! 3HAHMGE 0 ofmmx dImEHecKAX 3aKOHOMEPHOCTAX,
JAKOHAX,  TEOPHMX,  BRIOYAA — MENAHMKY,  MONEKYISpHYR  (HIEKY,
WEKTPOAMHAMHKY, KEAHTOBYED (PHIHKY M ANEMEHTH ACTPODHIHEH;

GOpMHPOBAHTE YMEHHH TPHMEHATE TEOPETHYECKHE IHAHUA 118 o0BACHeHNS
DH3IMYECKHX SBIEHHH B NMPHPOJAE H OAA NPHHETHA OPaKTHYOCKMX pPEILCHHA B
NOBCETHEBHON HHIHH,

oCBOSHHE CocoD0B PEIleHHA Pa3INTHEX 3A0a% ¢ ABHO 3a0anH0H drIndecko
MOIe R0, 34084, NOJApPAIVMEBAINIINX CAMOCTOATENRHOS codfaHue dusMMecKon
MOOeNH, AfeKBaTHOH YCOOBHAM 34749, B TOM YHCAE 32039 HIDKEHEPHOrD
XApakTepa;

noHMMaHMe (HIHYECKHX OCHOB M TNPHHIMIIOR JASHCTEMS TeXHHYECKHX
VCTPORCTE B TEXHOIOTHYMECKEX NPOLECCos, HX BIHAHKA He OKPYRAMYY CPEIY,

OEMAEJEHAS METOOAMH CAMOCTDETCILHOTD I'I.E&HHPDB:HH’I‘IJI H ﬂFH]EE.ﬂ#HHE
uzdeckiy  SKCTMEPHMEHTOB, A&HATHIA © HHTEPNPETANHH  HHPOPMAIHH,
ONpeneneHlA JOCTOBCPHOCTH IOIYIEHHOTO PEIYIETATA;

COFAHAE YCIOBHE INE pPasBHTHE YMEEHE NPOEKTHO-HOCHSHOBATENBLKON,
TEOPHECKON AeRTeIBHOCTH,

PAIBEATHE WHTEpeca K chepas MpodeccHoHaIBHOH JeRTeNEAOCTH, CRAZAHHON
& (o,



B cooteeTcTBHH ¢ Tpebobammsmu PIOC COO vroyGnéHueni yposeHs
HiydeHuds yuebHoroe npenmera «OH3IMEKE® HA  YpOoRHE CcpelHert  odiiero
ofipazopaHis BEDUpaeTed  OOVIAIINHMHCH, [IAHEPVIOLIMMH OPOJACTEEHHE
00pasoBaEEA N0 COSUMATEHOCTAM QHINKO-TEXHHYECKOT0 NpodHas.

Ha mavaenne Quzass (yroyOn@aHsE ypoBeEL) Ha YPOBHE CPEIHETD oDIIErD
obpazoranua oTeoaaTed 340 gacos: B 10 knacce — 170 9acos (5 9acos B Henemoa),
B 11 waacce — 170 sacos (5 4acos B Hegemo).

Tlpenmaraemerii B nporpamMe 0o QH3MEE nepedcHbs nafopaTopHEX H
NpEKTHYMECKHY paboT SBIMeTCH pPEKOMCHIOBAHHEIM, VUHTENL [enacT Bmbop
npopedeHHa nadopaTopHeX paboT H OTBITOR ¢ VMET0M  HHIHBHIYAIRHEX
ocoDeHHOCTEH 0OYMAIONINX e,



CO/IEPKAHHE OBYIEHHS
10 KJIACC

Paszpen 1. Havankiii MeTon moinansg npHpobL.

Duzuga — QyHIaMEHTATEHAS HayKa o npupoge. Haydasii MeTo] nosHaHHA o
METO/IB] HOCICAOBSHAA (HINYecKIN ARIeHH.

DxcrepHMeRT H TeopHs B [pollecce MosHarwd tpepoiasl. Habmonerde A
IKCIEPHMENT B (HHIHKE.

Cnocobsl AaMeperHs UIHYECKHX BEIHYHH (AHATOTORRE H UHOPOBEE
HIMEPHTENBHEIE NPHTOPE, KOMILOTEPHER JaTTHKOBES CHCTEMEL).

ITorpermocTy MaMepessii  u3mdecknx  penwann  (alcomoTHas wH
OTHOCHTEMRAAS ).

Mogenmuposanre (HIFTECKAX HBNEHME W MPONECCOB (MATEPHANLHAS TOMKS,
afcoNHTHO TREPIOE TEND, HISANLEAL ¥HAKOCTE, HICAIBHBI ra3, ToYeaHRI 3apam).
THroTesa, (PA3IFYECKHH 32K0H, TPAHHIE €70 NPHEMEHAMOCTH, MHIHITECKAT TEOPHA.

Pone u mecto GHIHKA B GOPMHEPOBANEN COBPEMEHHOH HayYHOH KAPTHHI
MHpa, B MpaxTAYeCcKol JeaTeNbHOCTH MOaeH.

Yuenusweckuin axcnepumennt, fafopamopiisie padomsi, RPaKmUKyM.

Hamepenne ¢HIEL TOKA H HATPEAEHHA R U2NH IOCTORHHOTD TOKA IIPH TOMOLIH
AHANOTOBEIX H IH(POBEIX HIMEPHTEALHELX NPROOpOE.

Juaxomerso ¢ undpoeoii madopatoprefi no drsake. [lpavepsr rIMepCHIS
OH3HECCKITK BEMHYHA TIPH TOMOIIH KOMIThIOTCPHBIX AATIHROB.

Painen 2. Mexanuka.

Tesma 1, Kunesmamixa.

Mexapmgeckoe gemaeHHe. OTHOCHTSIBHOCTE MEXAEAYECKOMD JIBAHEHHA.
CuoereMa oTeHETs,

[Ipamas 1 obpaTHAA 30089H MEXAHHKH,

Paniyc-BeKTop MaTepHansHOM TOYKH, €f0 HPOEKIHA HAa OCH CHCOTEMBI
KOOpAHHAT, TpaeKTopHH.

[MepeMelieHrEe, CROPOCTE (CpenHsd CROPOCTR, MIHOBEHHAX CKOPOCTh) H
VCKOPEHHE MATepHANIBEON TOUKH, MX IOPOCKUMH HA OCH CHCTEME KOODJHHAT.
Croscerne nepeMemesnit # CAOKEHHAE CROPOCTER,

PasHoMEPHOE H PABHOYCKOPDEHAOE NPAMOIHHEHHOS ABIDKEHHE. 3aBHCHMOCTE
EOOPARAAT, CKOPOCTH, YCKOPEHHA H IYTH MATEPHATEHON TOYKHA OT BPEMERH K HX
TPafHEH,

Cpofonuoe nafgeHpe. Ycoroperue ceobogHOro nanernd. [lpiowenne Tema,
GpomeHHOre TOA YIIoM E FOPM3OHTY. JaBRCHMOCTE KOODOMHAT, CKOPOCTH H
VCKOPEHER MATEPHATEHON TOMKH OT BPEMCHH W HX TpadEKH,



Kprronmneiinoe meamende, [lamwense MarepHabHON  TOYKH 00
OKpY®RHOCTH. Yriopas H NHHEHHAA cropocTs. [lepron ® uacToTa obpauleHHA.
[lentpocTpeMATEEHOE (HOPMAILHOS ), XACATENbHOE (TRHISHITHAILHOS) B IOIHOE
YCKOPGHEE MATEPHATEHOHE TOUKH.

Texuuyecke YCTPOHCTEL H TeXHONOTHYECKHE MPONECCHl: CHOHIOMETR,
[EHEEHHE CHAPANOB, UElHRE, MEeCTEPEHYATHIE H peMEHHLIC DOPEIAYH, CKOPOCTHEIE
NAQTEL

demoncmpatit.

Mogens crcTemsl oTeudTd, HAIMOCTPALMA KHHEMATHYECKHX XAPaKTepHCTHE
HBEHECHEA,

Crocobel HCCNSMOBAHM TRHASHN,

Haumoctpanms npejensHoro Nepexoia H HIMEPEHHE MIHOBEHHOH CROPOCTH.

Ipeobpazosaxne IBHKeHAN ¢ HETTONB3OBAHHEM MEXAHHIMOB,

llanerre Ten B BO3AVXE B B PAIPSREHHOM NPOCTPAHCTEE.

Habmopenne JpR#eHHs Tena, GpolIleHHOTO NON YTIOM K TOPHIOHTY H
rOpPH30ETAIEHD.

Hanpasnenue cKOpOCTH IPH ABHASHEK 110 OKPYHHOCTH.

Ipeobpazopaisie YTI0BOH CKOPOCTH B PEIYKTOPE.

Cpasnenne nyrefl, TpackTOpHHA, cropocTell NEH®EHNMA 0JHOTO | TOI'0 e Tena
B pasHBIX CHOTEMAX OTCHETE,

Yuenudecknii 3KCHEpUMeN, Aa0oparmopiWe pasomal, RPaKmiKyM.

Hayyenne HepaBHOMEPHOTO IBHUKEHMS C LENbi0 OOpPeleleHHS MIHOBEHHOHR
CHOPOCTH.

Msmeperse yCKODEHHA [PE OPAMOIHACHHOM PABHOVCKOPEHAOM IBHHEHHR
TI0 HAKNOHHOH MIOCKOCTH,

Hecnenosanee 3aBHCHMOCTH TIYTH OT BPEMEHH MPH pPaBHOYCKODEHHOM
ABWIKEHHH.

Hsmepenne VCKOPEHESR ceoboTHOrO MaTeHER (peKOMEeHIOBAHO
Henons3oBasie iudposoil nabopaTopi).

Viaydenne IBmESHRA Tena, fpomennoro ropasolTanto, Ilposepxka ranoTessl
0 TpAMOH NpPOMNOpPUROHAEHOH 38BHCHMOCTH MEemIy NANBHOCTEIO nonéra #|
HAaYANEROE CHOPOCTLIY TET.

Hayqenie ApH#eHHS TeAf [0 OKPYAHOCTH C TOCTOSHHOH DO MOTYILO
CHOpPOCTEHD,

Heonenoraare 3apHcrMocTH nepHoga o0panicHES KOHHMECKOTD MadTHERA OT

€ro NapaMeTpoB.
Tema 2. Munamira,



[lepaedi 3axom Hmotoma. Huepomansneie cucTemsl oTouéta. [Ipmmimm
ornocHTensHocTH [ammned. HeuEepnpaisHeie cHeTeMs! OTCHETA (OMpeueIeHHe,
[pHMEhL ),

Macca tena. Cuna, [lpesnyn cynepnosAoReE cAIL.

Bropol saxon HeroToHa 1Md MaTepHATbHOH TOMKH,

Tperuif 3aros HeroToRa And MaTepHaTbHEN TOYEE.

38K0H BCEMHPHOIO TANOTEHHA, JKBHBATEHTHOCTL TPaBHTANMOHHOH H
HHEPTHOH MACCEI.

Ciia TRHECTH. JaBHCHMOCTE VCKOPEHHA CBODOIHOTO IA1eHHA OT BBICOTE! HAL
NOBEPXHOCTRIO INIARETR H OT Teorpadrdeckol mmpoTsl. Jdpnxenne nebecHrx Ten
¥ Hx ciyTHHEOR. SakoHsl Kernepa. [lepsas kocMuteckan cropocTs.

Cuna ynpyrectd. 3axon T'yka, Bec tema. Bec Tena, ABHEYIIErOCE o
YCRODEHEEM,

Cuaa Tpenns. Cyxoe Tperue. CHia TPeHHA CKONLKEHNA H CHIIA TREHHE MOKO0S.
KosddmmmenT Tpernd. CHIa cONPOTARISHAA NPH IBHAERHA TENa B HHAIKOCTH HIH
raze, 8 JABHCHMOCTE OT CKOPOCTH OTHOCHTEIRHOTO [RAKEHMS.

Jasmerne. [ wopoctaTuyueckoe nasnenune. Cuna Apxumend.

Texnwgeckwe YeTpolicTRa ¥ TEXHOJOTHYECKHE MPOLSCCHE MOTNIHITHHKH,
JABHAEHITE HCEKYCCTRCHELIX CIE}“II'-'_'I'[BZG.E-.

HeMaoncrpagi.

Habmopenne ABMHCHHA TCI B HHEPUMATRHEN H HEHHEPTHANBHELY CHCTEMAX
OTCHETH.

[IpyHmEn OTHOCHTENRHOCTH.

Kagende JMpvx [HTHEOPOE KM [APOR PAIA0H MacCH ¢ ONHHAKOBEIM
YCKOpPEHHEM OTHOCHTENBHO ECHHCPLUHANRHON CHCTEMET OTCIETA,

CpapHeHHE PEBROJSACTEYIOMEH NPHNOMKEHHAIX K TEIY CHA ¢ TpoMsseaeHHeM
MACCHL TENE Ha ¢ YCROPEHHE B HHEPIHATEHOH CHCTEME OTCHETA.

PapeHCTRO CHIT, BOSHHEKAIONIMX 5 PesyIbIaTe B3auMOIeAc TR TeM.

HaMepeHHe Mace 10 B3aHMOIeHCTRA,

HepecomocTs.

Bec Tena npH YCKOPEHHOM NOALEME H NAISHHNA.

[errpobesnEie MEXAHMIMEL

CPH.BHEHHE CHI TREHHA MOKOA, ¥ascHHE H CHONBACHWA.

Vuenuueckun skcnepumMenn, Aa00pamopHsie paiontsl, HPEKHTKIM.

Hamepenne pasEomeicTeYiOmMedi cHil [IPH. ABCKEHAH OPYCKAE N0 HAKTOHHON
IIOCKOCTH.

[popepka THNOTE3Rl ¢ He3aBHCHMOCTH BpeMeHH OBHmeHus Opycks Io
H.H.KJ'II,'II-IHD!'FI TUTIOCKOCTH HA 38, 38HHOS P-EI.E-Q-TBHHH'E OT 270 MAacCElL,



Heenepobanve 3aBECHMOCTH CHI YAPYIOCTH, BOIEHEAIOINX B NPYAHHE W
pesHHoBOM o0paze, oT HX JehOPMALHE.

Hiydenne NBRMEHHA CHCTEMB! Tell, CBASAHNEIX HHTRIO, TICPEKHHYTOH depea
nérxuil Dok,

Hamepenne xoaddrumesTa TPEHHA [0 BRIHMHHE YIIOBOTe Kos(duuHerTa
sasncHMocTH Fo(N),

Hccnenosanne asmsenns Opycka No HakmoHHOH NIOCKOCTH ¢ MepeMeHHEIM
Koa(DHIHEHTOM TPEHRS,

HiyueHne QBMHEHIE IPY3a Ha BANY C TPSHHEM.

Tema 3. Cmamura medpoozo mena,

Abcomotro TeEpaoe Teno. IlocTymaTenbHOS H BPAMATETRAOS NRHESHHE
TBEpOOre Tens, MoMEHT CHIB OTHOCHTENRHO ocH Bpamemnws. [lmewo cHmeL
Cromense CHI, NPUIDKEHHEX K TeEpnomy Teay. LleaTp THMecTd Tena.

YoaoBRHA pAEHOBECHS TREDIOTO TEMA.

Yeroifuneoe, Heyerofiuneoe, DeIpaznHIHOe PABHOBECHE,

Texuuueckns YyCTPOHCTBA W TeXHONOMHMECKHe IPOTECCH: KPOHIOTERH,
CTPONTEILHEN Kpad, pellETYATHE KORCTPYKIIHH.

Hempnempayui.

YCaoRHA PABHOBECHS.

BHisl pasAOoReCcHS.

Vuenuveckuil IRCHEPUMENT, NGBOpamopre pabomsl, BPEKRUKPEM.

Hecnepopanme ycnoBHH pasHOBSCHE TREDIOITD TENa, WMEINETD OCE
BpAIIeHMA,

Koncrpyuposadde KpoHITeHHOR W pacdiT cHI yIpyTrocTH.

Hayvenne yeToOHIHBOCTH TBEPIOTO TENa, MMEKIIEND [MIONANE OTOPEL.

Tema 4. Iaxonsl cOXPANenun 6 MEXAHUKE,

Hmiymec MarepransHoi TOMKH, CHCTEME! MATEPHANEELIX Todek. LlenTp mace
CHCTEME! MATEPHANLHETK ToUeK. TeopeMa o IRHEEHMH HEHTPA Mace.

HMIymeC cHib! M H3IMEHCHHE EMITYNIRCA TENA.

JaxoH coXpaHeHHS HMIIYIIECA,

PeaxTHEHOS IEHKCHHE.

MomenT HMmynEca marepnanterofl touku, IlpefcTasmenne O coxpaHeHME
MOMEHTA HMITYTRCH B € H'I'FI‘EHIEI-ILF."E MO,

Pafora cunm Ha MaloM H a2 KoHewyHowm nepememenus. [paduveckoe
npencTaBnenne paboThl CHIML

MomHoCTE CHITEL

KuneTHupckad HEpTHA MaTepHanbHOH Tourd. Teopema of HIMCHEHHH
KHHETHYECKOH SHeprHE MaTepHaibHOH TOTKH.



[ToTeHOHANTBHEE H HENOTEHIMANLHEE CcHELL. [loTeHnwannHas 3Hepres.
[orerransnas sHeprag yopyro tedopupposadHol npysEHbL [ToTeHnHANEHAR
SIHCPTHA TCAE B M.Eﬂpﬂﬂﬂm—! paBEETANHOEROM MOoJie. HIZI'TEITLIH:EJTB-I'!E.H FHCPIHA TEIa
B FPARHTANHONHOM IONE OJHOPOLHONO Mapa (BHVIPH H BHe mapa). Bropas
KOCMHHECKAR CKOPOCTE. T peTha KochiIeckas CKOPOCTE.

Craak paboTs HENOTEHIMANEHBIX CHI ¢ H3IMEHEHHEM MeXaHHYecKol SHeprun
CHCTEMBI! Tell, 38K0H COXPAHEHHA MEXEHWYECKOH YHEPIHH,

YOpyrHe ¥ HeYIPYrHe CrOIKHOBOHHA.

YpasHeHne bepHy/Uin A0d WAeansHof MHIKOCTH K4K CAEICTEHE SAKOHA
CONPAHEHEA MEXARAYIECKOH SHEPIHA.

TexHuueckHe YCTPOHCTRA H TEXHONOTHYSCKHE MPOUECCH: NBHEKEHHE PEKET,
BOIOMET, KONEp, OPYRHHHELIN NHCTONET, THPOCKOM, (HIYPHME KATAHHE HA KOHBKAX.

Hemoncmpawui.

Faxou COXNPABCHAN HMIOYIBCA,

PeakTHRHOE IEHAEHEE.

Hameperwe MOIIHOCTH CHITEL

Hamenenne sHeprHy Teia IpH COBEPUIEHEH paloThl.

BoanMuele TpespalnenHds KHHETHYECKOH M MoTeHUHANRRON IHeprHil mpH
OeACTBHH HA TENO CHIE TAKECTH H CHIK YIPYTOCTH.

CoxpancHie 3HEPTHH NpH cBO00IHOM TATEHHH,

Vuenuueckui Jcchepimerm, Aafopamapiie padomsl, BPaKmMUKEM.

Faneperne HMITYIRCA TENR MO TOPMOIHOMY TTYTH.

Flameperne CHIE TAMW, CROPOCTH MOLEIH HEKTPOMODHIL H MOLHOCTH CHITL
TETH.

CpasHerHe HIMCHSHES HMTYILCA TENR ¢ HMITYILCOM CHIIEL

Hecnegosanye coxpaneHns HMITYIBCA TIPH YIPYTOM B3AHMOACHCTERN.

Mameperne KHESTHISCKON IMEPIHH TEd N0 TOPMOSHOMY ITYTH.

CpaBHeHE: HIMEHEHES NOTSHIEANRHON SHEPTHE NPYXHHE ¢ PaoToll CHIE
TPEEHH.

Onpenenerre paboTsl CHIE TPeHHA NpH JABHEEHHH Tela M0 HAKIOHHOHA
TINOCKOCTH,

Pazgen 3. Monexyaspras GuInka # TEPMOIHHAMHKA.

Tema 1. Ocroabl MaacKyampHo-KEiemiuecrol meop i,

OcHOBHEIE [TONOMEHHA MONSKYIdpHO-KHHeTHIeckol Teopun (MKT), nx
onsrraoe obocHosanne, [addyvars, Bpoviaosckoe apmseHne. Xapakrep TRKeHAA
H E3aRMOJeHCTEHA vacTHI BemecTea, Momenn cTpoeHHS rasoB, mHAKOCTEHE H
TEEpPABIX TeN H 00BACHENAES CBOHCTE BEIECTEA Ha OCHOBE 9THX Mozeneii. Macca n
pasMepkl Mozexyn (atomos). KoawyecTeo pemecrsa. [locrosHnas Asoranpo,



Tennonoe pasmosecke, Temmeparypa # cnocobbr ed Hasepenws. lllkana
temuepatyp Llensces.

Monens HISWIBHODO 438 B MOASKYIAPHO-KHHETHYECKOH TEOPHH: YACTHUEL
rasa ABHAYTCA XaoTHUECKH H He B3AAMONSHCTRYIOT APYT C APYTOM,

Taiossie sakoHel.  Ypasmenne Mennencesa—Knanefipons, AGcomoTHas
Temmeparypa (mkana Temmepatyp Kenseuna)., 3axon Jlanstona, HMsonponecch B
HICATLHOM &3¢ © [DOCTOAHHBIM  KOAWYecTROM Bewecrsa, [ padudeckoe
MpeICTARAEHHE H30IPOIECCOR: HIDTEPMA, H30X0pa, Hiobapa,

Cea3k MeXDy JaBneHHeM ©  cpejHel  kPmeTHwecxkoH  SHeprHeH
RCTYITATSTLHOID TEILMOROTD IRHECHHA HG.I'I.-E]:L}'JI HIECQTREHOTO [AZa ff&ﬂl«lﬂl!llﬂﬂ
VPABHSHHE MOJEKYIAPHO-KHHETHIeCKOH TEOPHH HISATEHOND Ta3a).

Crass afcomoTHoH TEMIOSPATYPE TEPMOIHHAMHYCCKOH CHCTEMEI CO cpejiHed
KMHETHMECKOH SHEepriell moCTyIaTeEHOTO TEMNOROTO ABMKEHHA of YacTHII.

Texumueckie YeTPOHCTEA M TEXHONOrHYCCKHE TIPOTISCCHE TEPMOMETD,
DapoMeTp, HonyYeHHe HAHOMBTEPHATOE.

Hemoncmpaiie

Monenw IpHXEHHS YACTHL BEHIeCTBd.

Monens GpoyHOBCKOTO JRHIKEHHI.

BHISOPOIHE © 3AHHCEI PEANBHOTO OpOyHOBCKOTO IBHRKEHNA.

Judhdryzia mHIcOCTER.

Mopens onwrra IITepra

[IpuTaserHe MOTeKy.I.

Mogems KpHCTAUIHYECKHN PeI@ToK,

HafnrogeHns B HeCMeoBaHAS HIOMPOTIECCOB.

Vuepuueckuil IKCHEPUMERR, TABOPamopHe padomst, RpaRmuKyM.

MconenosaHie  [POTIECCa  YCTAHOBNCHHA TETUIOBOTO PaBHOBECHA DPH
TennoobMene Mew Ty ropatell B xonogHoH BOJOH.

Hayuenye HIOTEPMAYECKOTO Dpolecca (PEKOMEHIOBAHO HCIOTEIOBANHE
radipopoii NabopaTopHi ).

Hayuenie HIOKOPHOTO MPOLIECE.

Hayserxe waofapHoro npomecca,

[MpoBepka YPABHEHHA COCTONHEN,

Tema 2. Tepmodunamura. Tenaocbie Manienbl.

Tepmomusavuaeckas (1) cHereMa, 3ajande BHEWHHX YCIOBHH Jif
TepMOTHHAMAYeCKoH cHeTeMEl, BHemme i BHYTPEHHEE MapameTper. [lapamerpst
TEPMOIMHAMIECKOH CHOTEMEL Kax CPC/IHAE IHA9SHAR SEIINHH, ONHCEBAIOMIY of
COCTONHHE AA MHKPOCKOMMYCCHOM YPOBHE,

Hynesoe Ha9ano TepMolHHaMBed. (CaMOOpOWSBOAEHAA — PeTAECAIHS
TePMO/THHAMHESCKOH CHCTEMEL K TEIVIOBOMY PaRHOBECHID.



Mogens HIcAnEHOTO TE33 B TepMOJHHAMHKE — CHCTEMAa YpaBHCHHAN:
ypasuenne Menaencesa—Kmansfipora ¥ BHpaKeHHE 009 BEYTPEHHEH IHEPTHH.
YenoBda OPHMEANMOCTH ITOH MOTEMH! HHIKAN KOHUESHTPAHA YaCTHIL, BBICOKHE
TeMneparyphl. BalpaseHHe LA BEYTPEHHEH JHEPTHA OIHOETOMHOTO RIEANRHOTD
resi.

KBaspcTaTiyeckue M HECTATHYECKHE [IPOLECCEL

FnemeHTapHua paloTa B TepMonHEaMike. Brrawcnenre paGoTs mo rpadmiy
npoecca Ha pV-IHarpaMme.

Tennonepenayas kag  chocoll  H3IMEHeHHMs — BHYTDERHEH — IHEprH#
TepPMOIHHAMHYECKDH  cHcTeMel Dea  cosepmenns  pabortkl. KoHBekiws,
TENNONPOBOIHOCTE, HITYHCHHE.

KomwgecTeo TemnoTsl,  lennofmxocTs Tens, YHeNbHad H  MOAApHaA
TeNOSMKOCTH BEMIecTRA, YpasHenne Madiepa. YjpennHas TennoTa cropaHHsa
Tonmeed. Pacuér xommuectBa TemioTM npE  Tenmonepengye. [lowatee ob
AnHAGATHOM MpoLlecce.

1Tepuriil 3axen TepMonnEaMERH. BiayTpenman snepria. KomgecTBo TeIIoTE
u paborTa Kax Mepsl HIMEHEHHWS BHYTPeHHell >JHepr# M TepMOTHHAMHYECKDH
CHCTEMEL.

Bropodi 3ak0H TEPMOTHHAMHKH [[J18 PARHOBECHRIX MMPOLECCOR! Yepes 3alaHHoe
PABHOBECHOE COCTONHME TEPMOARHAMMIECKOH CHOTEME! MPOXOIMT eAHHCTEEHERA
anuabara. AGCOMIOTHAN TEMIEpaATYPa.

Bropoil sakoH TepMOAHHAMAKH A4 HEPAaRHOBECHEIX MPOLECCOB: HEBOSMOMHD
fAepeaTh TENAOTY OT Gomee Xononsoro Tena & Gonee HarpeTony 663 KOMIICHCAIHN
(Knayzuyc). HeolpaTHMOCTE MPHPOAREIX DPOLBCCOB.

Tpramun geiicrsis Teiossn MammE. KITL

Marcumaneuoe 3gavesde KIL, [uxn Kapuo.

DEOMOrHYCCKAS ACTIEKTRl HCTOMRI0BEAHHA TeINOBRIX .EI.EH['HIEHE:E. Tﬂﬂﬂﬂﬂﬂﬁ
IATPAIHEHHE OKPYIRANIIEH cpelsd.

TeXHWIecKEE YCTPOACTEE M TEXHONOIWSMECKME NPOIECCH: XONOIHIEHHE,
ROHOWHHOHEp, nHsensabil ¥ kapfrOpaTopHEl ABATaTenHd, Oaposad TYpOHHa,
NOMYHEHAE CBEPXHHIKHX TEMIEPATYP, YTHIMIAUHA (TEINOBRX® OTXOQ0B C
HCMOVIEZ0BANHEM TEILIOBOTO HACOCR, YTHIHIAMNE OHOOPraHHIecKoro TOILIHE TR
BRIPADOTEN «TEMIORN: B 3NeKTPOIHEPT HA.

Hemoncmpayi.

Hamenenne TeMneparypel [pi aAHADATHYECKOM PacUTHDEHHH,

Boaayiuraos orHEBG.

CpasHenne YIeNbHEE TEIMOEMKOCTEH BEINECTE.

CnocoOR HIMEHEHHA BEYTPEHHEH SHEpTHE.

Mecnepopanre aaualaTHOrO Nponecca,



KOMIEIOTEPHLIE MOJICTR TEINOBEIX ABHTATENEH.

Vyenuyeckui skcnepuserin, 1afopamoprble padorbl, HPaKmgm.

HsMepenie VIEREHOHE TENMOEMEOCTH.

Hecnenopanse npoliecca OCTHIBANAN BENIECTRA,

Hecnenopaare amHabaTHOM Mpoecea.

Mayyenne B3aMMOCBESE JHEPrHH MEEMOISKYIAPHOTO BIaAMOASHCTHHA A
TEMTIEPATYIE! KHMEHHA HEIKOCTEH,

Tema 3. Azpezamunie cocmonnna eewecmed. Dazosote nepexoosl.

Tapoobpasosanee H KoHaeRcaa. Menapenne i xanerse. ¥ gensHas TeLI0Ta
napoodpaIonaHAs,

HacenugeHHEIE W HOHACHIIEHHERIE Maps, KadecTReNHas 3aRMCHMOCTE
IIOTHOCTH W JAB/eHAT HACKIIEHHOTD [APA OT TEMIEPATYPhL, HX HESABRHCHMOCTE OT
ofbéMa HACBIEGHAOTO TAPA. 3ABHCHMOCTE TEMIIEPATYDE] KHIOSHHSA OT JABNCHHS B
WHIKOCTH.

BramHocTs Bo3gyxa. ADconrorHas H OTHOCHTENEHEN BIAKHOCTE.

Teépaoe Teno. KpreTanmuueckne B aMopdiHble Tena. AHHIOTPOIES cBOHCTR
kpucTaimos. [LiapieHde W KPHCTAITHIANHS. YIEIBHAN TEIIOTA TIABICHHN,
CyGmamManus.

Hedopraiy Teépnoro Tena. Pacremenne n cxamne. Casur. Mogyns FOura.
[Mpegen yopyray AeDopMaiui.

Tennosoe pacimperde MHIKoCTell ¥ TRépoRx Ten, obbéMHOR H MHHACHHOES
pACTIHpERHS, AHTAPMOHHEM TEIIOBLX KoeDannil JacTHI] BeIecTsa Kak MpHTHHA
TeMAOROTD PACIIEPENHAS Tel (Ha KaTeCTBEHHOM YPOBHE ).

[peoOpasosadie 3HEPTHA B (PATOREIX ITEDEXOIAX.

Vpasnerne Teroporo GaraAca

MopepxHocTHoe HaTmkenwe., Koa@HUHEHT NOBEPXHOCTHOTO HATHMEHHA.
Kamanaapasie ApiacHHA. [lapnenne mom HCKPEBAEANOR NOBEPXHOCTER) HATKOCTH,
thopuyna Jlannaca.

TexHWYeCKHe YCTPOHCTBA H  TEXHONONHYECKHE MPOOECCH: AHIKHC
KPHCTATLTE, COBPEMEHHEIS MATEPHAEL

Hemoncmpaii,

Tennosoe pacliEpeHAE,

CpolcTE2 HACHITIEHALIX [IAPOE.

Kuneamne, KaneHWe OpH NOHIDKEHHOM JRETSHHH,

Haneperne CHIB DOBEPXHOCTHOTO HATARCHAA,

OnBITE © MBITBEHEIMH TNIEHKAMHE,

CyMaunBaHNe.

Kanunaapriic SeIeHHA,

Mogens HeHEHOTOHOBCKOH WATKOCTH.



Cnocobel HiMepeHHE BIAKHOCTH.

I’i:l.’:._.‘!ﬁp,ﬂﬂ&ﬂ'i-if- HATPEEEHHA 0 NNaENEnHA BZFHEIHJTJ'IH‘I'EL"EGM BCIICCTRA.

BHIE! TedopMalm.

Habmoaerne Malelx JAe(opmMatiii.

Yuenuueckuil IKCAEPEMEN, Aa0oparnoprbie Padormbl, RPaKmuKyM.

Havueane sagonoMepHocTell Henapeansa K IKoCTeH.

MaMepeHHe YAenhHON TeNNoT:l MISBICHIA JIbIE.

Hayaeane ceoAcTh HACHINIEHHELX NAROE.

Msmepenne alicomoTHOR BIAKHOCTH BOSAYXA W OUCHKR MAcChl TapoR B
MOMEmEHHH.

Hameperue kosphHIHEHTa NOBEPXHOCTHOND BATAHEHHI.

Hamepesne mogyvia Kura.

Hecnenoparre  3aBHCEMOCTR  gedopManHe  pesnHoBoTe obpasua  oT
OPHICHEHHEOH & HeMy CHITH,

Pazgen 4. IaexTpoannamuka.

Tersa I, Diexmpuneckos HOTE.

DMeKTPHIANAN Ten W ed NposBneHMA. JuexTpHYecxkmii 3apsan. [lpa Buna
AMeRTpHYecKHX  3apHaos. [IpoBOHHKH, OMIIEKTPHEH H IONYIPOBOJHHKH.
BnemesTapHEE AMEXTPHYECKHIL 8P, JaK0H COXPAHCHHR SACKTPREECKOTD 3apaa.

Brannogeiicreie 3apinos. Togeqnsle sapais. Jakod Kymoma.

AnegTpHieckoes mome. Ero neAcTEHE Ha JMEKTPHIECKHE 3apa/ikL.

Hanpa#éHHooTh  OIekTpRYeckoro nond,  Ipodssd  zapag. Jlanws
HANPAAEHAOCTH MEKTPHYECKOTD 104, OHopoIHee 3NeKTPHYECKOS N0/,

[OTEHIRAILHOCTE: 3NCKTPOCTATUYECKOTO MMond, PatsocTs noTemunmanos M
nanpsende. [loTeRNHansHas HEprHa 3apifa B 3MCKTPOCTATHYECKOM IIOME.
[oTenuman anexTpocTardveckoro moas. Cpale HanpImEHHOCTH NOIA B PA3HOCTH
MOTEHIHAIOR 1Y JAEKTPOCTATHYCCKOrG MOTd  (KAK OJHOPOIHOTO, Tk H
HEQIHOPOIHONG).

[MpHHALEI CYTEProIHIIAE FIEKTPHISCKHX Tonel.

Tlone toueymoro 3apaga llome pasHoMepHO 3apAwenHol cdepm. [Tome
paBEOMEpHO sapmwenHoro o o0némy wapa. [lone pasHoMepHO 38pAKCHHOH
fecroneanoil mockocTd, Kaprupm nwwewil  ganpoxEHHOCTH OTHX Doneid o
IKBHMOTEHIHANEHEIX NOBEPXHOCTENR.

TMpoBOIHEKH B MIEKTPOCTATHYECKOM 1oJle, Y CIoBHE PABHOBSCHA 3APHI0E,

Huanexrpikd B SNEKTpocTarHueckoM  nose.  JiEoamerTpuueckan
NPOHHLIEEMOCTE BEILECTRA.

KongencaTop. DNexTpoéMKocTs KOHISHCATOPA, INekTpOEMKOCTE [LIOCKOTO
KOHIEHCATOPA.



[MapanaensHoe cOSIHHEHHE KOHACHCaTopos, TToceI0BaTeTRHOS COETHHEHRE
KOHIEHCATOPOB,

DHEprHa 3ApAAeHHOID KOHGHCATORA.

JIBixeHne 3apAReHH0H YacTHIIL B OMHOPOLHOM 3MEKTPHYCCKOM MOMTE,

Texrmeckne yCTpOHCTRA W TEXHONOIHYSCKHE MNPOLECCH: MEKTPOCKOLL,
AMEKTPOMETD, IMEKTPOCTATHUECKAR SANATA, 323eMIEHHE MNIEXTPONPHOOPOS,
KOHIERcaTopsl, redeparop Ban ge ['paada.

Hemonchipagiis,

YerpoiieTso i DPHALED ASHCTRHA INEKTPOMETPA.

“HIeKTPHYECKOE I SAPAEHHRIX [APEKOR.

DMEKTPHUECKOE MONe IBYY JaDTMNECHHEIX TITACTHH,

MomneTk 3MeRTpoCTATAYeCKOro renepatopa (Ban me Ipaada).

[Mpopopuukn B AIEKTPHISCKOM NOJNE.

NEKTPOCTATAYECKAR JAMTHTA,

Yerpofcrro B IeficTERE EOHISHSATOPA HOCTORAHOH H MepeMeHHON EMKOCTH.

FaBHCHMOCTE  MIEKTPOSMKOCTH IUIOCKOTO KOHOEHCATOPa OT  TUIOLETH
NACTHH, PACCTOAHMSA MEX(TY HHME H TRINEKTPHYECKOH NPORHIIAeMOCTH.

FHepriA MERTPHEECKOTO 0N SapmReHE0ND ROHJCHCATOpa,

3apanKa ¥ paIpAAKd KOHASHCATOPA Yeped PeaHeTop.

Vuenuyeckuii accnepumen, najopamopHeie Paiomial, BNERRIERKYM.

OLeHKE CHIT B3aRMOIEHCTRHS 3aDMKEHHLIX TE.,

Hafmogenne npebpalieHls JHEPIHH JAPMKeHEOrD KOHJICHCATODA B 3HEPTHIO
HIMYHeHHA CBETOTHOAR.

Hszyvense OpOTEKAHKA TOKA B ISOH, COOeMKAICH KOHIEHCATOR,

Pacnpemeneune Pa3HOCTH MOTEHIHANDE { HATIp AR EHAA ) MpH
MOCHEAOBATCALHOM COSIHHEHER KOHISHCATOPOR,

Hocnenosasue pasps/ia KOHIEHCATOPA 9€pes PeIHCTOP,

Tema 2. MocmoARnmW i ATeRMPEYEeCKii mok.

Cuna Toxa. [TocTosrmsni TOK.

VenoRHA CYIIECTEOBSHEA TOCTOAHHOTO 3mexTpHieckoro Toka, Merowmmen
tora. Hanpexerse U w 37C &

3axog Oma ans yHacTKa Oelrd,

DNEKTPHHECKOS CONPOTHRAEHES. JABHCHMOCTh CONPOTHEIEHHA OHOPOIHOTD
NPOROJHMKA OT ero IJHHE H IVIOWANH TONEPEHOTO CCHEHHS. VISHRHOS
CONPOTHRIEHHE BEIIECTBA.

TlochenoraTenbuoe, TapalieiEaoe, CMENIAHHOS COLIHHCHHE TIPOROIHHKOE.
Pacufr passeTrnéHHEX anerTpreckux nenell. [paruna Kupxroda.

PaGora anextpuseckoro Toka, 3awon Quoynsi—Jlenia,



MommocTs InEKTPHMECKOTO TOKA. [ennoBas MONIHOCTE, BEIICIAEMAN HA
pPeIHCTOPE.

3C @ BHyTpeHHeS CONPOTHR/IEHNE HCTOTHHKE TOKA. 3axon Oma 18 nonHoiH
{3amarmyTofl) snexTpEdeckod merm. Momwmocrs HCTOMHEEAS TOKA, Kopotroe
3aMETRAHNE.

KoHIeHcaTop B UEMH NOCTOSHHONO TOKE,

Texnwgeckne verpodcrea H TEXHONOTHYECKHE NPOLBCCH  AMIICPMET],
BOJIETMETP, PEOCTHET, CHETHHE AMeRTPHEECKOH JHEPTHH.

Alesoncmpaii.

Hamepesue CHIET TOKS H HATDAMKEE NS,

Hecnepgopanne 3aBMCHMOCTH CHIR TOKA OT HANpEKEHHA [8 pe3dCcTOpRa,
NEMIIE] HAKATHBAHEA B CRETOIHO/A.

JABACHMOCTE CONPOTHENCHHA [HIHHAPWYECKHX NPOBCOHHKOE 0T ANHHEL
TUTOMALH NONEpETHOND CeYeHIR M MaTepHATE.

Hﬂ-l:]I-E,EI_ﬂB-E,H]-{E: FEBHCHMOCTH CHITEI TOXA OT CDHPDTH.HI[':HHE ['IIJHI MOCTOAHHCM
HATIPHACHIHE,

Mpsayvoe mameperne IAC. KopoTkoe 3aMbIKaHe FaNbBIHHECCROTO 30CMEHTH
M DIIEHKA BHYTPEHHETO CONPOTHRISHHA.

Crnocols coegraernd HerogAHKoB Toka, T GaTaped.

Hecienoranre pAIHOCTH NOTEHIHANOE MEKTY MOMIPCAMHE HCTOUHMES TOKA OT
CHIB TOKA B LEnH.

Vuenuueckui Ikcnep umenm, Tadopamoprxe padoms, HPaKimiKym.

Hecaenosande cMEIIAHHOID COSMHHEHIS PE3HCTOPOR.

HMaMmepenne YIENEHOTO COMPOTHRISHHAN [POBOIHHKOB,

Hecnenopande 3aBHCHMOCTH CH/IBI TOK2 OT HAaOPDKEHHA U4 JaMNE
HaxandBaHHA.

VBenHyeHre Npetela H3MEPEHEA AMITEPMETPa (BONETMETPE).

HMomepesse 3JIC # BHYTPEHHEIT COMPOTHRISHAA HCTOYHEKA TOKA.

Hecnenosanne sasacamMocTd 2JIC ransBaHngeckoro 3MeMeHTa OT BPEMCHH
IPH KOPOTKOM 3AMLIKAHTH.

Hceneosanue pasHocTH MOTEHIHAIOE MEK Y NOTOCAMH RCTOMHAKA TOKS 0T
CHITEL TOKS B LENH.

McocrepopaHie 30BHCEMOCTH NOAS3HOR MONIHOCTH HCTOTHHES TOKS OT CHITH
TOXA.

Tema 3. Toxu ¢ paziuuibee cpediy

ONeKTpHYECKAd  TPOBOSMMOCTE  PATTHIHRX  Bemects. NEKTDOHHAN
NPOSOIHMOCTE TEEPOBX METAINIOR, JABHCHMOCTE CONPOTHRIEHHS METAIOB OT
TeMIEpaTypal. CBepRIPOROANMOCTS.

OnexTpaEdeckuil Tox B Baxyyme. CpoficTRa 2ERTPOHHEX MY9KOB,



[lonyoposogamks. CobcTeeHias  #H OPEMCCHAN  OPOBOMMOCTE
nonynposongukos, Ceolictsa p—n-uepexona. [lonynposognrkossie Tpabopbl.

DMeKTPHYECKER TOK B IMeETPOTHTAX. JNeKTPOIHTHYECKad IHCCOUHAIHT.
SnerTponas, 3akoHsl Papajes A HIEKTPONA3A,

JMEKTPWYecKEA TOE B rasax. CaMOoCTORTeNBHRE H HECAMOCTOSTE/IERHEIH
paspaf. PasiHaEbe THIE caMocToATensHOro paspagd. Monmns, [lramma,

Texnwdeckre yeTpolicTEa H TPaKTHYSCKOe NPHMMeHeHHE: TazopaspagHbie
NEMIE, 3NSKTPOHHO-NYYeBad TpYDKa, UOIYUPOBOLHHKOBEIE UPHOOPE: MHOZL,
TpagsHcTop, (OTORHOM, CRETOIHO, TAIEFBAHHKA, pAQHARPOBAHHE ME[H, BEITLIABKA
ANFOMITHIE, ANERTPOHHAR MEKDOCEOTINA,

Hemoncmpantin.

3ARMCHMOCTE CONPOTHBICHHN METANIOE OT TEMIEPaTYPhl.

[TpoBOTEMOCTE AMEKTPONHTOR,

JaroHs! MerTpoinsa Dapanes.

Hcxpopoit paspan ¥ NpoBOORMOCTE BOSOYXA,

CparHeHHe TPOBOIHMOCTH METANI0B H NOTYIPOBOIHHEDEB.

OHOCTOPOHHNA NPOBOIHMOCTE JHOIA.

Yuenuiecknil IRCHEPUMEHn, AQ0opamopHbe padomsl, RPaKmuEym.

Habmonenwe anexTponnia.

M3smepeHse 38paa OTHOBANEHTHOTO HOHA.

Hecnenopanue  SaBHCHMOCTH  CONPOTHRASHHA — TEpMOpEIHCTOpa  OT
TEMIEPATYPEL

CuaTHe BONLT-AMNEPHON XAPAKTEPHCTHEN THOIA,

Mu3ngeckuil NPAKTHKYM.

Crooco0m m3MepeHis (JM3EMECKIE BENHTAH ¢ HCTOMEI0BAHHEM AHATOTOREIX H
OHPPOBRY MIMEPHTENLHEIX TPHDOPOE M KOMIBRTOPHBIX AATHHKOBBIX CHOTEM.
ADCOMOTHRE A OTHOCHTENEHEE IOTPEITHOCTH HIMEPEHHH (HIHYECKHX BETHYHH.
Onenka rpasuI morpeiHecTei.

[lpopenersEe KOCBEHHBIX — H3MEpeHHA, HCCASAOBAEWH  3JARHCHMOCTEH
duIMCcKHY BEJHYHH, TPORepEa NPe/IMKeNHRIX THOoTes (Bmbop m3 pabor,
ONMCANHEDY B  TEMATHYCCKEX  pasienaX  «YdeHWdeckHl  IKCNepHMeHT,
naboparophkle pafoTel, TPAKTHEYMS ).

MexnpeamMernbie CBHEH.

HMayuenne xypea $HIAKH YIIyOnéaaoro yposad B 10 knacce ocymecTRAIETCS
C YUSTOM COTSHATENEHEIN MEWOPEOMETHRIX CBA3el ¢ KypeaMH MATeMATHEH,
GHonoTHE, XHMHH, TEOTPAOHE | TEXHOIOTHR.

MexecnpedMeniibste ROHAMUA, CEATANNLIE C HIVYEHHEM MeEHtdos NEYIHO20
AOZHARUA! ABNSHME, HAYIHENT Qakt, renoresa, (HIEMECKAd BEMHMHHA, 3EKOMH,



TeOpHA, HaDMIONERHe, OSECOSPHMEHT, MOJS/IHpOBAHHE, MOZENE, HIMEPCHHE,
NOrPEHOCTH H3MEPEHAH, HIMEPHTENEHEE MPRGOPEL, NE@posas TabopaTopHi.

Mamemamuxa: pemmedne cHcTeMbl  vpappedwd, Jluwefimag  QyExms,
napabona, runepbona, KX rpadHkn ¥ ceoficTsa. TpRroHOMeTpHYSCKHE (YHEITHH:
CHHYE, ROCHHYC, TARTEHE, KOTAHTEHE, OCHOBHOS TPHIOHOMETPHYICCKOS TORACCTEO,
BexTope! # Mx OpoexilHH HA OCH KOOPANHAT, CTMKSHHE BEKTOPOB,

Eronozua: MeXaHHYECKOe JHIMEEHHE B HHECH OpHpoge, auddy3ng, ocMog,
TEIooGMEeN HHEBRIX OPraHWIMOR, TEMIOBOE 3JATPAIHEHEHE OXPYRAOWEH cpemw,
VTEARZALAY OHOOPraHH9ecKoro TOnAHSa A0 Bepabors  wTemnosofis M
EKTPOIHEPTHHE, NOBEPXHOCTHOS HATAMEHHE H KAIMIIIAPHRIE SRIIEHHA B TPHPOAE,
IMEKTPHYSCKHE ARICHHA B WHBOH TPEPOIE.

Xumua: IUCKPETHOS CTPOCHHE BEMIECTRA, CTPOSHAS ATOMOB H MOJTEKY, MONTE
BEINECTBA, MOMAPHAR Macca, MOJYHEHHE HAHOMATOPHANOS, TeIOBHIe CBOHCTBA
TREpARX TEN, MHIKocTell H ra’oR, WHAKHE KPHCTALIE, MIEKTPHYECKHE CBOHCTER
METAUTOE, ONSETPOMMTHMSCKaM  JIHCCOLMAUHA, TANERAHAKA, ONEKTPOHHAR
MHEPOCKOTIHE,

Fevepaghun; BIAKAOCTE BOSTYXA, BRTPEL, DAPOMETD, TEPMOMET].

Texnonozun: nNpeobpaiopanEe NRIGKCHKN ¢ HCTONEIOBANHEM MEXAHHIMOB,
yafiT CYXOTO H HHAKOIO TPEHHM & TeNHHKE, CTATHYSCKHE KOHCTPYKIHH
(KpoHIITERH, PelEETIATEE KOHCTPYELHA), HCTIONEIOBAHHE JAKOHOB COXpaHEHHA
MeXaHHKH B TexXHEke (rApockon, Bomomér H JIPYTHE), JRETATENE BHYTPEHHEro
cropaHis, naposas TypbHHe, OMTOBOH XONOMANEHHAK, KOHIHIHOHED, TeXHOMOTHH
NOIYYEHHS COBPeMEHHBIX MaTepHanos, B TOM YHCIE HAHNOMATEPHANLOB, H
HAHOTEXHO/IOIHHA, MEKTPOCTATHYECKSN SAIIHTH, 333CMICHHES HICKTPOTpHOOPOB,
FASOPAIPESHELE TAMIIbL, NOTYIPOBOAHHKOREE TPHOODE, TANbBEHHKA.

11 KJMACC

Pazpen 4. JnerTpoanHaMHK],

Tema 4. Masnumnoe noje.

BsawmoneicTAHE TNOCTOAHHEIX MACHHTOE H  [OPOBONHEKOR ©  TOKOM,
Margutnoe nome. Bekrop MarHHTHOH HHEyRIMH. [lpeHiusn cynepnosHiGiH
MArEHTHEX noeH, JTHHER MaraaTHOH WHIYKIHH,

hMargrTHOE nONe NPOBOIHWEA ¢ TOKOM ([IPEMOID MPOBOIHHKA, KATYIIKH H
KpyToBOT0 BHTKR), OmET JpcTena.

Crna AMiicpa, ef HAMpPaBASHHE H MOIYIE.

Crna Jlopenna, ed nanpasneHte B MOIy/6, [pikenie sapraeHaoi YacTHIE
B OHOPOIHOM MarEATHOM none, Pabora cumsr JlopeHua.

hMarmuTHoe nose B pemectie, PeppoMarHeTHEH, Tapa- M HHAMATHETHEH.



TexnrdeckHe yYCTPOMCTHA H TEXHMIOTHYSCKHE NPONECCH: NpHMEHSHWE

NOCTORHHER MATHHTOB, MEKTPOMATHHTOB, TECTEP-MYIETHMETP,
ANEKTPOIBATATEN: Ko, YCKOPHTENH HMEMEHTAPHED SACTHIL,
Aemoncmipain,

Kaprudaa nameli  WHOYKOEM  MArHUTHOIO 0009 OOJOCOBOTO  H
NOIKOROOOPEIROrD NOCTOSHHEIX MATHATOR,

Kapruna JHAEHHE MAragTHOR HHAYVKLHA NoJE UIHHHODO MPEMOoro TpoBoiHuKS
H 3AMEHYTOTO KO/IEIEE0T0 MPOBOTHEKA, KATYIIRH C TOKOM.

BaauMogefAcTaie IBYX NPOBOIHHKOE ¢ TOKOM.

Crana Ammepa,

Hettersse crael Jlopeniia Ha HOHB 31eKTPOHTA.

Habmonerse IBHMSHES MYIEA MEKTPOROR B MATHATHOM TIOTE.

[ IpHHITHN NeHcThES HIEKTPOHIMEPHTSIBHOTO nprbopa
II.-I.EIHHTDEI-JIBB.TPH‘ZIE!E-EEE CHUTEMBIL.

NMuenunueckul IKcRepuMenm, Tabopamoprsie palormist, RPaKiuRys.

Hecnenopanie MarHATHOND MO8 HOCTOSHHERN MATHHTOR.

Hecnenopasue cBofcTs GeppPOMAarHETHKOS.

Heeneporanwe AeficTEHS NOCTOAHHOTD METHHTA HA PAMKY © TOKOM,

Hsmepenne cunbl AMmnepa.

HEI},-‘IEHHE-‘ JABHCHMOCTH CHITBLI J"LMHEFE OT CHIIBI TOKA.

Oupelleneiie MAHHTEON HEAYKIIHA HA OCHOBE HIMEPEHHS CHIEI AMIIEpa.

Tema 5. DJnexmpoMazHumMHAR EHOYKIIA.

Apnende MEKTPOMATHHTHOH ®WHAYROHH, [loTox BexTopa MarHHTHOH
uagyrknps, S0C #EAYEOEH. JaxoH IEKTPOMATHATHOH HHEIVEDHH $apames.
Buxperoe wiexrpazeckoe none. Toxn Dyxo,

DIC WHIYKUER B NPOBOIHHKS, OBEIDKYINEMCE B OQHOPOIHOM MATHHTHOM
IIOTE,

Ipassno Jlenma,

HWumyerwenocete, Karyimxs MEIVETHEHOCTH B LENH [OOCTORHHOID TOKH
fAsmenne camoramyrore, 30C caMoHHIYKIEH.

SHEpPTHA MarHHTHOTO WOMA KATYLIIKH C TOKOM.

DReKTPOMATHHTHOE [OJE,

TexHudeckde yeTpOHCTEA H TEXHONOTHHECKHE Hpolecchl: HHIYKIHORHAR
MUk, COMEHOH, 3AMUTA OT JMEKTPHIANAA TEN MPH IBAKEHAN B MATHHTHOM TIONE
eMITH.

Hemoncmpain.

HabmoaeHne SBICHEA 3NEKTPOMATHRTHOR HRIVEIIHH.

Hecnenosanme zasmcumoctd 2IC HEAYKIHH OT CKOPOCTH HiIMEHeHHS
MATHHTHOM MOTORA.



[Mpassne Jlenna.

Iagenne MardATa B AMOMHHEEROH (Meau0dt) TpyDe.

Henenwe CAMOHHIVKITHA.

Heeneaoranme sasucumoctd 3/C caMORHEIYKIHA OT CKOPOCTH HIMCHCHHA
CHITE! TOKEA B HENH.

Vuenuueckuii 3ncnepumenin, 1a0o0pamapisie paiontst, NPTKIHKYM.

HecnepobakHe ABASHAN 3MEKTPOMATHHTHOH AHIYKITHH.

Onpene/erne HHIVEIHH BEXPEBOI0 MATHHTHOIO TI0/H.

Heonenosanne ABMeAHA cCAMOHHIYKITHA.

CHOpKa MOJENH IMeKTPOMATHHTHOTO FEHEPaTOpPa.

Paygen 5. Konehanus A BOJIHBL

Tema I. Mexanuueckue konefanis,

Konebarensras cicTema. Ceobommsie xonebanmnd.

Tapmonrecxue Konehania, KAHeMaTHYSCKOS H JHHAMEYSCKOS OMHCAHHE,
FHepreTHIECKoS ONMHCAHHE (3AK0H COXPAaHEeHHA MeXaHH9eckol 3Hepr#n). Buson
MHHAMHYSCKOND OIMHCANHMA TAPMOHMYMECKHX Konebaduil H3 HX SHEpTreTHHEeCKoro H
KHHeMaTHUSCHKOID OITHCAHHA,

Ammmrya ¥ aza xonebanmit, Cedsk aMIVIHTYIR KoJeDanwll HoXoMHOM
BEIHYHHE] C AMILTHTY ZaMH Ko1eDaHAll ef CKOPOCTH H YCKOPCHMA.

[Mepwon # wactora konebaswi. Ilepwon Manmex cpofommsx xomebaruH
MareMaTHueckoro MasTHAKa. [lepmon ceofonserx  koseDanll NpYARHHHODO
MAATHHEAD.

[Tomrrre 0 sarvxaomyx konebannax, Brnnywenmuie xonebanns. PesoHasc.
PesoHamcHas KpHBas. BIAAHHE 3aTyXaHWs Ha BHJ pPEeIOHAHCHOH KPHBOI.
ApToRonefannd.

TexeEHdeckHe YCTPOHCTEBA ¥ TEXHONOIHYECKHE TPOLECCH METPOHOM, MACEH,
KAYENH, MY3LIKANEHEE HACTPYMEHTEL, celicmorpad.

Aesoncmpa .

3anuch KOTeGaTeNEHOTD ABHReHHA.

Hafmogesne HesaBACHMOCTH NepHoga Mankx xouebapii rpyia Ha HETH OT
AMITTHTY [,

HMecnepopaEne SATVXANNIAN KoneDaHuil ¥ 3aBHCAMOCTH NepHoaa Ceo0OIHBLIX
KOAeOaHHH OT COTPOTHBIIEHIS,

Hecneposanke wonefanmii rpysa Ha MACCHBHOR #TPY#HHE ¢ LETRK
dopMHpoRaHHA IlpencTasieHAl ob HIeansHOR MOETH IPYKHAHOTO MASTHHEA.

3axoH COXpAHSHHS SHEPTHH NPH KONeGARNAX TPY3a HA NPYHIHE,

Hecnenosadie BEHYRISHARX EonebanHil,

Habmoienne pesoHaHea.

Vyenuyecruil sxcnepumenm, fafopamophsie padomst, RPOKmiKyM.



Hamepenme mepsona ceBoDOOHEY XonmeDamWH HHTSHOTO H WPYEHEHOTO
MASTHHKOE.

Hayuenne 3aK0HOB JBHKEHHS TENA B Xo/e Konebanui Ha ynpyroM nofBece.

]"h’}":IE;'I-I'HE JEHHOEHHA HETIHOMD MAaaTHEEA.

[MpeobpasosaHie 3HEPIHA B OPYHHAHOM MAATHHEE,

Hecnegopanyie yORBARAN SMTIIHTY IR 3ATYXAIONHX KoTebaHRiL

Hecnenopanne BHY#ISHARR KoaedaHnii.

Tema 2. Dnexmpomaziimnsie Koetanus,

Konebarenereiit worTYp. CRobDogHEIE INEKTPOMATHHTHEE kKoneDanHs B
HacaneHoM KonebatensHom wonType. @opmyna Tomcona. Cesse aMmmuTym
3apsiia KOHIeHCATOPE ¢ AMIITATYI0H CHIIRL TOKA B RONcDATENBHOM KOHTYE.

SJAKOH COXPAHEHRAS JHEPIHH B HOSANLHOM KoneDaTemsHOM KOHTYPE.

JaTyxammEe NEKTPOMATHHTHEIE KoTeDaHH, BRHYHKeHHbIE
HERTPOMETHHTHEIS wonebaHus.

[MepeMenrsii ToK. MOWHOCTE NepeMeHHOND TOKA. AMIIETYAHOS H
JACHCTEYHIIGE 3HAYEHHE CHTR TOKA W HaNpEReHAf TpH pasmmaHol dopme
3ABHCHMOCTH OEPEMEHHOID TOKR OT BpeMeHH.

CHHYCOWAATLHEN nepeMenHnifi Tog. PesHcTop, KOHIeHCATOP H KaTYIIKAa
HHOVKTHBHOOTH B UeH CHHYCOHIANLHOMO DepEMEeHHOro Tokd, PesoHaHc TOKOE.
PesoHanc HapEESHH.

Haeansseni  Tpagchopmatop. [IpoR3BoacTRe, nNepefads W nortpedieHHs
EKTPHYECKOH YHEPTHA.

DJHOMOTHUECKHE PHCOKHM 0OPH NPOHMIBOACTBEE 3NCKTposHepraM, KyikTypa
HCMOTBI0RARAN HEKTPOIHEPTHE B IOBCEIHEBHOH MHIHH.

Texuwuecxue verpoficTBa B TEXHONOIHYCCKHE NPOLECCH: INEKTPHYSCEM
3BOHOK, NeHEpaTop NEPEMEHHOTD TOKR, THHHH MIeKTPONnepe atL

Aemoncmpani.

CrofoaHele 3MERTPOMATHATHEIS KONeDaHHA.

SaBHCHMOCTS YACTOTH cBODOIHEX KonebaHnil OT HEOYKTHEHOCTH 1 EMKOCTH
KOHTYPA.

OciHImoTpaMME JeKTPOMATHHTHEIX KoneOanui.

IeHepaTop HE3ATYXAKIIHY ATEKTPOMATHATHLIX Konetanmi.

Monens MMeXTPOMATHETHOTO TEHEPATODA.

Briny#ieHHES CHNYCORNATEARE RonedaHns.

PesncTop, KaTyilka HHIVETHBHOCTH H KOH/EHCATOR B IHENH UepeMeHHOro
TOKA,

PesoHaHe TIpH  MOCHSOBATENLHOM COCOHHOHHH pPLSECTOpPR, KaTYIIEH
HHOVETHEHOCTH H EﬂH,EEiHEa‘H-TU'P-E.,

VerpoficTeo B npeHUHD AeHCTERS TpagchopMaTopa.



Mogenb MHHAR JEKTPOLIEpEIatH,

Yuenuueckuii IKCHEPUMERNL, Ta00PAMOopHbe PRiomsl, RPaKMEKEM.

Hzyvenne tpancopmaropa,

H-E'E-HEIH}BE.HHE NEPEMEHHOTD TOKE HEped MOCIeTOBATENLITO EEEIHHEH'EEIE
KOHASHCATOP, KATYINKY ¥ DESHCTOP.

Hafmogenne 3nekTPOMAErHETHOTO pe30HaHca,

Hecnenosasse paboThl HCTOHHHKOE CBCTA B LSMH MEPeMEHHOTO TOKA,

Tema 3. Mexanuveckue U 23eKmpoMaziumRbe §oaHs.

Mexaguueckie BOIHBL, YCIOBHH WX pacripoctpadesus. [lomepevHsie ©
npomonkHEe BonHEL [lepwon, crxopocTs pacnpocTpaneHEs W JUIHHA BOMHEL
CpolicTEa MENAHHUECKHX BONH! OTPAXESHHE, NpefoMieHde, WHTepepeHii H
A paRTHA.

3eyk. Cropoets 3pyEa. I poMKoeTs 38yka. BricoTa Tona, TeMDp 3pyvya.

[IlysmoBoe 3arpasHEeHNe OKPYIRAIOINEH CPeasL.

CMIERTPOMATHATREEIE BOMHEL. Y CTOBHA HITYSEHHA MEKTPOMATHETHEIX BOJH,
Banmuan oprenTILHE BEKTOPOE B JCKTPOMArunTHON Boe.

I:E[I-'HL‘THE MMEETPOMATHHTHEDN BT OTPAREHHE, MR TOMITEHHE,
NONAPHALEA, HETepdepeHTs 1 THdpaKis.

Mlxana anexTpoMarunTHREX BOAH. [TpHMmeneHye 3MexkTPOMATHHTHEX BONH B
TEXEHKE H ORITY.

TIpHHIHITG! PAAROCEASH B TeNeRHICHRS. PaTHOTOKAIIHA.

DMEETPOMATHHTHOL SAIPASHEHHS OKpYRAlomeR ¢pesl,

TexrwgyeckWe yCTpOHCTEE W TPaKTHYSCKOE NPHMEHEHHE. MY3GIKANLHEIE
HHCTPYMEHTEL, Pajap, pausonpHEMENK, TejeBazop, axTedHa, Tenehon, CBY-meus,
YIABTPASRYEKOBAR MHATHOCTHELD B TEXHHES B MeHITHHE.

Hemoncmpauin,

OOpasoBaHMe W PACTPOCTPAHEHNE TIONEPEYHEX H TPOTONEHEN BOITH.

Kopefmonisecs TEMO KAK HCTOYHHK 3BYKA.

FABHCHMOCTE [UIHHEL BOJTHE OT 98CTOTH KoaeGanHi.

HafmogeHHe OTpameHHA H NPENOMISHAA MeXaHHHECKHX BOJIH.

Habmogenne HaTephepeHIHA H THPAKIHE MEXAHHUECKHX BOJIH,

AKYCTHUECKHH PEIOHAHC,

CrolicTa ¥I5TPa3BYKR H ero IpHMeHEHHE,

Habmogenwe ¢BA3H [POMKOCTH 3BYK@ W BRICOTEl TOHA C AMILTHTYZOH H
gacToToH KomeDanuil,

Hecnenoranye cBOCTE MEKTPOMATHATHEIX BOJIH; OTPAMEHHEE, IPEIOMICHHE,
noagprEIanm, IHdpaKULE, AHTepdepeHIHA.

O6HapyXenRe HHOPAKPACHOTO B YALTPa] HONETOROTO MMy TeHHH.

Vuenpuecxud sxcnepusenm, Aabopamopise padomst, RPAKITHKYM.



HayveHre NapaMeTpos 3IBYKOBOH BOIHEL

Hayuenne pacnpocTpaHeHRA 3BYKOBEY BOMH B JaMEHYTOM NPOCTPAHCTRE.

Tema 4. Onmiva.,

[psvonrnefinoe pacnpocTpaHerHe CBETA B OJROpoIHOH cpeme. Jlyw ceera.
TogeuHsi HCTOUHRK CEETA.

Orpaxenne cpeTa, 3aK0HE oTpaweHAs cperta. [locTpoenne wlobpameHHil B
wiockoM 3epranie. Ciepraeckue seprana.

Ipenomnenne ceeta. 3aK0HBl NPEIOMICHES CBeTa, ADCOMOTHREIH NOKAIATEN:
npenoMieHus, OTHOCHTENEHEN NokazaTens npeaosMiesrs, [locTogneTRO 9acTOTH
CRETA W COOTHOIIEHHE JITHH BOJH TR I!.EPEIEF,II_L' MUHGIP-BMETH‘-IH}H:GHI CECTA "ltpﬂ
IPEHHLLY PA3ieia TRYX ONTHYECKHX Cpes.

Xog myweft B nprase. [Hcnepcns ceera. Caommeiii coctas Genoro ceeta
Lipet.

MMonwoe sHyTpeHEHAee oTpawende. [Ipemenkueii Yron NoAHOTC BHYTPEHHErD
OTpaXeHNs.

Cofrparonde 0 paccenBaiompe THHIEL Torkas nunsa. DoxycHoe paceTosHNe
W ONTHYECKAs CHIE TOHKOH JHHH3E. JABHCHMOCTH (JOKYCHOMO PACCTOAHHA TOHKOH
cthepAgeckoll JMHIM 0T e reoMeTpPHM H  OTHOCHTENBHONO IIOKA3ISTEIH
IPENOMICHRH.

DoprMyia TOHKOH HHEIEL, YBENHTEHHE, NARAEMOS THHI0H.

X0 nyya, TpOmMSOIero JIHHSY [H0j APOH3BONbBHBIM YIVIOM E €€ THaRHoH
ornrriudeckol ocH, [locrpoerme miloOpaaenu#l TouxkW H oTpeska NpsaMofl B
COOHPAIOIHX H PACCEHBAIMIHX JINE3AX H HX CHCTEMAaxX,

Onrrrgeckre npabopss. Paspewnaromad cnocodrocts. [as Kak onrH9eckas
CHCTEMA.

[Ipenemsa NpEMEHHMOCTH MCOMETPHYSCKON ONTHEH,

Boaropas onrexa, Hetephepennus copera, KorepeHTHEIE HCTOUHHEH.
Yenosus HabmomeHHA MAKCHMYMOR H MHHHMYMOB B HETepdepeHrmroHHOH
KapTHHE OT [IBYX KOFGPEHTHBIX HCTOMHHKOB. [IpAMEpH  KNACCHHECKHX
HHTEpPePEHIHORHBIX CXEM.

Nuépakiad  ceeta.  Jndpaxnuonsas  penérks, YomorHe  HaGnoaeHHs
TTABHEIX ~ M2KCHMYMOB TIpH O&IEHHH  MOHOXPOMSTHHMECKOO CBETa Ha
IHpARIHOHEYIO PeruiTKy.

[ossprRIamEs ceeTa.

TexandeckHe YCTPOHCTBE H TEXHOJIOPHHMECKHE [OPOMSCcehl OYKH, TyTAa,
neprckon, GoToannapar, MHEDOCKON, NPOEKIHOHHLIE ANNAPAT, HPOCBETIEHHEe
OTTHEH, BOMOKOHRAA ONTHEE, JHOPAKOHOHHAS PElIETES.

desoHcmpaii.

JaxoHkE OTPLMCHH CBETA.



Hecneposanne nperosMieHns ceeTa.

Habmoneride NONEOTD BHYTREHHEND oTpakerns. MoJens cCReTOROMA,

Hecnenoganwe X003 CBETOBRIX MOYYKOE Hepes  [ICCKOMAPAIENLHYIO
ITACTHHY H IIPHIMY.

Heenenopanue cBOACTE HI00PAKEHUH B THHIAN,

MiodeH MEEPOCKOTR, TETeCROTa,

Habmogense nuTepdiepeHIHE CBETH.

Halmogenne [peTor TORKRY MIEH0K.

HabmroaeHme InQpakiie cBeTa.

Hayuenne mudpakitaoHHON perrETiH.

Habmoaenne gafpakudoHHOTO CIEKTDA.

Habmoaenne fHcnepoHn CBETA,

Hatmogenne noaspHsaliy CBeTa,

[NpEMerenre NOIAPOHAOR A4 H3YIEHHA MeXanHYecKiy HanpaIxeHHH,

Vuenuyeckuii 2ncnepumelm, A1abopamopisie PRionisl, HINKIMIKYM.

Hamepenne noxazaTens NpenoMICHHS CTEKIIA.

Hecnegoranie 3aRHCHMOCTH (POKYCHOTO PACCTOAHHA OT BeHIecTRa (Ha
NpHMepe HHIKHX JTHH3 ).

Hanepense hokycHONO PACCTORHES PACCEHBAMIIHEY ITHHS,

[Nomyqenne modpaxeHda B CHCTEME HI NNOCKOTO JEPKATA H THHIAL

[Nonyuenye wsodpameHud B CHOTEME M3 IBYX JIHHS,

KoncTpyruposanie TeNecKONMMECKHX CHCTEM.

Habmonerne Tudpakiiig, HETepepenidd # NOIAPHIANHE CEeTa,

Hayuenuxe nonspusaliy cBeTa, OTPAXKEHHOTD OT NOBEPXHOCTH NHAICKTPHER.

Haygernre naTepdepeHIINE Ja38PHOTO HITYUSHHS HA ABYX LIENgX.

Habmonexnne nHCHepcHi.

Habnionenue ¥ HecnemoBaHle AHQPAXIIHOHEOID COCKTPE.

Hamepenne INHHLL CBETOROE BOTHEL,

[lomyuenne cnexkTpa HIIYYEHHS CECTONHONS IPH NOMOLH AHOPAKIHEOHEOH
pEmETRE.

Pazgen 6. OcHOBEI CNENHANLHOH TEOPHH OTHOCHTNLHOCTH,

I'paFAnsl TpHMEHEMOCTH ElaccH4eckoil Mexammye. [TocTynaTst ciemHaibHOH
TEOPHH OTHOCHTEIBHOCTH.

[lpocTpancTeenHo-speMerroll  warepean, [lpeofpazopanma  Jlopenta.
VonoBHe NPHYARHOCTH. OTHOCHTEMBHOCTE ONHOBPEMEHHOCTH, 3aMe/UIeHHS
BpEMEHH H COXPEIICHHEE JUTHHEL

IHEPTHA H AMITYIES PEIETHEHCTCKOR YACTHIRL

Chase Maccel ¢ 3HeprHel H HMOyILCOM PeISTHEHCTCKOH YacTHIBL FHePrUd
MOKOSA.



TexHu4Yeckde YCTPORCTBA M TCXHOMOTHYECKHE MPOTECCh: CHYTHHKOBLIC
NPHEMARKMY, YCKOPHTENH 3aDAKEHHBIX TACTHIL

YaeHHYECKHIT JKCIIEPHMEHT, Tab0paTopHEe padoTsl, NTPAKTHKY M.

Onpefenesse MMIOYTRCA H 3HCPIHM  PCASTHBHCTCKAX —=acTHd (N0
thoTorpadMinM TPEKOB IAPAKEHABX YACTHI B MATHHTHOM mone).

Pasnen 7. Keamrosan gHiHKa,

Tema 1. Kopnyckyanpro-goinosoi dyatiam.

PagHoBecHDe TemIoBOe HnyUeHHe (Mamyuenme abco/orHo 9€pHOTO Tena).
SakoH cvemiendd Brra. 'inmoTresa [lnanka o KBaATax.

OTOHEL. FHEPrUs H AMITYIEC QoToR

Morosddert, Omsmar A, 1. Cronerosa, 3akorsl doToadderta, ¥YpasHeHAS
Sitnuwrrefina 118 doroaddexta. «KpacHad rpaErnan hotoadiberTa.

Jlasnenwe c¢BeTa (B 9ACTHOCTH, JABMeHHe CBeTa Ha AfCoMOTHO
NOrMOmANyie ® abcomoTHo oTpamaiomyw nosepxHocTs). Ommra [T H.
Jebenesa.

Bom:ossie ceoficTea wacTurl, Bongs: ge Bpofing, ouma sonHer e bpofing |
pasMepsl  ofifacTe  nokammIauEM  gEmaymediea  gacrrisl.  KopmyckyispHo-
soHOBOH AyammeM. Jdudpakiiig 3IeKTPOHOE HA KPHCTAILIAY,

Cnenpdara navepenuil 8 Muxpomupe. Coorroments Heonpene EHHocTeH
Teiizenbepra.

Texuuveckre vorpolictea B TEXHONOTHYECKHE OpPOICCChl CTIEKTPOMET],
oroanement, hoTONATINE, TYHHENSHEIR MEKpOCHOT, comHeumas Garapes,
CReTOAHOO.

esoncmpaio.

®oTofupekT Ha YCTAHOBKE C IHHKOBOM MIACTHAOH.

HecreaosanKe 38K0HOB BHEIMHETO QOTOAdDeKTa,

Hecnenopase  3aRRCHMOCTH  CONPOTHB/IEHWA  NOMYOpPOBOIHHEOB — OT
OCBEIEHHOCTH,

CreeTonHOL,

Comeanas batapes.

Vuenuueckull IKcrepumMennt, Jafopamopiisie pabomsl, RPaKmiey.

Hconenosande GOTOPeIHCTORA,

Hameperne nocrosarol [I1aAxa oa ocHOBE HCC/ICI0BAHNE thoroaduerTa,

Heenepopanne SEERCHMOCTH CHIE TOKA Yepes CBETOUMROT 0T HATTPAHCHHA.

Tema 2. Dusura amoma.

ONBTH 00 HeCHeIOBAHEK cTpoeErs aroma. [Inamerapmas mojent aroma
Pezepdopaa.

Iocryaars Bopa. Hamyqedne B NOTIOMEERE (OTOHOE IPH OePeXoie aToME ¢
OIHOO YPORAA 3HEPTHHE Ha JTPYrom.



Brumt crexrpon, CnexTp yposHell SHEPTHA aTOME BOLOPOIA,

CHOHTEHHOE B BHHYKICHAOE Hamy4uense ceera. Jlasep.

Texupueckne YCTPORCTEA M TCXHONOTHYECKHE NMPOLECCH! CHERTpanbHeId
gHAnNs (COCKTPOCKON), JIaseD, KBAHTOREIH ROMISIOTED,

Jesmonchpaii.

Mosens onsira Pesepdopia.

Hafmogenue THHEHTATHX CIEKTPOB.

Yerpolfiereo | geficTere c9ETYHKE HOHHIHPYIOMIEY YACTHIL

Onpeaenerne JUTHHE BOJNHED Ta3ePHOMG HITYHEHNHS.

Vuenuieckuii IKCREPUMEN, Taiopamoplsie padoms, RPGKMUKYM.

Habnoqerne THESHYaTONO CIexTpa.

McenegosagHe CIERTPA PaspeseHHOTO ATOMAPHOID BOAOPOA H HIMEPSHHE
noctosaHo#E Puabepra.

Tema 3, Pusura amomuozo fRdpd & WIEMERAPHEY HOCHIEL,

Hywnonnas MoAens sapa Defisenbepra-tipapenxo. 3apan snpa. Maccosoe
quciro gapa. Msoromsr.

PalHOAKTHEROCTE. Afk(a-pacran, SACKTPOHHE W NOsHTPOHHRHA Gera-
pacnan. aMMa-HiTyueHHe.

3aKoE pandoaKTHENOrO pacnand. PamHOSKTHEHEE H3OTOME B TPHPOAC.
CroficTB2 HOHHINPYIOMIEro magyverns. BaugHde PATHOARTHEHOCTH Ha HHEME
opramsaMsl, Ectecternsl hon winyqenns, [osnmeTpys,

FHEPIHA CBASHE HYKNCHOR B Aape. SaepHble ekl JedexT Macchl a1pa.

Siepnsie pearitii. Jlenenne B CHATES Auep. ANepHEE PEakTOPEL [NpobGneme
YIPABIAEMOTO TEPMOANSPHOTO CHHTeHM. DKONOTHYECKHME ACNEKTE PAsBHTHA
AnepHoi SHEPreTHRR.

MeToas! perHeTPalli B ACCIeIOBAHAA AeMEHTAPHAIX S2CTRIL

OVHIAMEATANEHE®  B3ARMO/IgHcTBHA. BapHOHEL, ME30HBL W JNENTOHAL
[pencrasnenre o CTagapTHOR Mogenn. Keapk-riiooHHAd MOTETL aIpOHOB,

dyonka 33 npefenava CraHiapTHOHR Monens. TéwmHas marepus W TEMHAR
DIIEPI'HJH..

Emnncrso (EIEYEcKol KapTHHE MEDA.

TexAdueckye YoTpOHCTRa H TEXHONOIHISCKHE TPOLECCEL J03AMETP, KAMEDa
Bribcona, LIepHE PEAKTOP, TePMOSNEPHEL PeakTop, aToMHaR Gomba, MATHHTHO-
pesOHANCHES ToMOorpada.

Vyenuyeckuil IKcReEpMenm, 1alopamoprye pabombl, RPaKmiuKyM.

HMeenezopasie Tpekos 1acTrll (0 roTossM QoToTRadmM).

Mecneposanme pATHOAKTHEHOIO (HOHA ¢ HCMOALI0BAHWEM J0IHMETPA.

Hayuenne Normomenns GeTa-YacTHI] ATFOMEHHEM.

Pazgen 8. JneMeHTLI ACTPOHOMEH B AcTPOMBIAKN.



3Talsl paIBHTAA acTpoHoMAN. TIpHENAMHOS M MEPOBOTIDEHMECKOS SHATCHHE
geTpodoMiy. [IpEMEHAMOCTE 3aK0OHOB (HIEKW JA0d ODBACHEHHA TpPHPOIH
KOCMHYECKHK 00ReETOR,

MeTtogsl acTpOHOMEYSCKHY  Hecnenopanmi, COBpeMeHHElE ONTHYECKHES
TENECKONE!, PAAHOTENECKONEL, BHEATMOCHEPHAN SCTPOHOMIMA,

Bun spéagnoro peba. Cospesmnd, Apkme 3BE3IE], TINAHETH, HX BHIHMOES
JBHRCHEE.

ConHeqHas cHCTEMA,

Connue. Conreunas akTeBHOCTE. Herounnk aneprin Connna v 38831,

3Bé3/6, HX OCHOBHRIE XapaxTepHeTHER. Muarpamma «cnexrpansaeil kiace —
CRETHMOCTRY, 3IBEIME TNABHOH MOCTEOBATENEHOCTH. JABHCHMOCTE (Macca -
CBETHMOCTRR JUIA 3BE3] IMaBHOH MOCACHOBaTeNBHOCTH. BHYTpeHHeS CTpOSHHE
Z'EESJI. EGEPEHEH}]HE NpEACTARACHEE O IPOHCKOEICHHE B SE0THIINH '[:GRII].EE H
IBEIM, DTATE EAIHH 3883,

Mpesrsid [Tyte — mama Danaxruxa, [lonomende H gsnxenne ConHos B
Famarxtewe. Tnnw ranawtex. PanmoranagTiey o keazapel. YSpunie ALIpH B Agpax
FUTAKTHE.

Beenensai, Pacumperne Beenemnoi. 3axod Xabbna. Pasderaune ranawriy,
Teopus bonsuioro s3paea. PeaukToBoe H3gyUeHHE.

Macurrabuad cTpykTypa Beenennoi. MeTaranaxTria.

HepemEnanie npobaesMsl aCTPOHOMHH,

Yuennveckie nabrioders,

Habmogenns 3sdsnzoro gefa HepoopyaERHEIM TTAI0M © HCTOUIEIORAHHEM
KOMITRIOTEPHELX OPHIOREHHH I8 OnpeieicHE TONo#eHNs HedecHb 00BeKTOR
Ha HE}E:[I-.TIIETI:[:r’i{II AATY. OCHOBHRIC COIBEITHHA CE:BE-‘PHDI‘EI OOIYIMAapHE H ﬂplﬁ‘!ﬁ
AREIEL,

Hatnwpenns ® Teneckon Jflyne:, nnader, TYMAHHOCTEH W 3BEIMHEX
CHOMIeHHHA,

PHIAYECKHH IPAKRTHEYM.

Crocofnl HaMepenns GHINYecKHX BEIHHHE ¢ HCNONE30BAHNEM SHANOITBEIX H
ADPOELIX HIMEPHTEIEHBX MPAGOPOR H KOMIBIOTEPHBIN JaTIHKOBEIX CHOTEM.
AGCOMOTHEE B OTHOCHTENBNEE NOTPEIIHOCTH W3MepeHi GRINISCKIN BETHTHH,
OrerKka rpasun norpemHocTed.

[NposefieAAe  WOCBEHHEIX — HM3MEpeHH, HCOCHOOOBAHHH  3aBACHMOCTEH
(hHUIAYECKEX BeNHYHH, OpOBepKa NpeinemeHHnK remotes (seifop W3 pador,
ONMCAHARX B TEMATHYECKHX pPAIenax  «YYeHHYECKHH  3KCHOCDHMCHT,
nabopaTopHEIE PaboTEL, TPAKTHEYM ).

Ofobmawimes noBTOpPEHHE,



OGoGIIerHe B CHCTEMATHIANS COepEanus pasienos Kypea «Mexanuras,
«MonexyrapHas QH3FKa 3 TepMOHHAMEKAY, «DNexTponHnamMuKay, «KonebaHnd i
ponEEy, «OCHOP cHenMancHofl TEOpHM OTHOCHTENRHOCTH®, «KBaHTOBEN
daamkan, « INEMENTEL BCTPOHOMHAH H 2CTPOMHIHK).

Ponk (HMSHKM ¥ ACTPOMOMHH B SKOHOMHYECKOH, TeXHONOTHYECKOH,
comuansHOl W ATHEscKo# chepax JeNTENLHOCTH Ue0BeKs, POIE H MECTO (HIHKH i
ACTPONCMAN B COBPEMEHHONR nayuHoR XapTiHe MHp2, SHAYeHHE OHUCATENBHOH,
CHCTeMATHIRpYIOmE#, oDBACHATENRHOH ®  NPOrHOCTHYECKOH  (yHROMA
thEImecKoft TeopHA, poNE GHIEdeckoll TEOPHA B (OPMHPOBAHNY NPeACTABICHAA
o tu3MHeckoll K2pTHEE MHPA, MECTO QMIHYecKof KapTHHLL MEPA B oDmEeM paiy
CORpPEMEHHEIX SCTECTREHHO-HAYUHEIX NPeICTARICHHI 0 TPHpoE.

MEH{]I[]BHHEI’HLIE CEBHIH.

Wayueline kypea Gy yrayOonéHHoro yposna B 11 kiaccee OCYTIECTRIALTCR
¢ YUETOM COOSpPIATEIBHEIN MERMPEIMETHRIX CBN3EH C KYPCaMH MATeMAaTHEH,
GHOMOTHH, XAMHR, reorpadis H TEXHOTOTHE,

Mexcnpedmermible HROHAMUN, COAZAHRLE C BYNERNCM MEMOI0s RAVEHO20
HOMANNA; SBNCHHS, HAVUHEH akT, ranoress, EIAYeckas BenvHHA, 3AKOH,
Teopus, HaluOfeHHe, JKCHEPHMEHT, MONENWPOBAEHE, MOIET, HIMEpEHHE,
[HOTPEITHOCTH H3IMEPERHH, HIMEpHTENLHEE NPROOPEL, WHppoBas MabopaTopFHs,

Mamemamura: pelicHAe CHCTEME! VpasHeHHH, TpHroHOMETPHHCCKHE
yHKIHE: CHHYC, KOCHHYC, TAHIEHS, KOTAHTERC, OCHOBHOS TPHIOHOMETPHYECKOS
TomecTEo, BexToph! W WX NMPOSKIHH HA OCH KOOPJHHAT, CIOMCHHS BEKTOPOB.
Mpoussogese aneMerTapabix GyHkumi, [prsHakn D0J0GHA TPeyTOIEHHKOE,
OTpenenenne MACIANE TN0CKEEX GHIYp H 0iREMa Tel

Buonezun: sleKIpHYecKHe EBACHHA B KHBOH npupofe, koaebaTensHELE
OEHAEHHA B MHBOH (pHpoJE, JKONOTHYSCKME pPHCKH 0OpH  OpPOHIBOACTEC
ANEKTPOSHEPTHE, MIEKTPOMATHHTHOE JATPAIHEHHe  OKPYHEIOINEH  cpefbl,
VILTDASEVEOBAN OHATHOCIHEA B MemuiiHHe, OITHHeCKHS ABACHHA B EHHBOH
NpApOIe.

Xumun: cTPOCHHE 2TOMOB H MONEKYJ, KPHCTANIHUSCKaA CIPYRTYPa TREPALX
7o, MEXAAWIME! 00pa30OBaH KPACTATIHYeckol pellie kA, COeRTPaNLHEH AHATH.

leozpagpua:  MATHUTHEE NOMEOCA  JEMAE, Janekl MATHHTHEX Py,
thoTocHEMER 3EMHOH TOBEPXHOCTH, cefcmorpad.

Texnonozua: TpPHMEHEHHe [OCTOAHHEIN MAarHHTOB, 2MEKTPOMATIHHTOR,
anekTpogEAraTent Sxofu, reHepaTop nepeMEHHOTO TOKA, WHAYKIHOHHAA OE4b,
MHHAH 3NeXTPOMEpenad, 3NeKTpOIBHraTeat, PALap, PATHONMPHEMHHE, TeIeRHIOP,
aprenna, tenedon, CBYU-nedh, YIRTPasBYKOBad JHATHOCTHER B TEXHHKE,
NpOeKIHOAHENR ANmapar, RIOKOHEAS OITHER, COTHetEs Baraped, CIYTHHKOBELS
NpHEMHHEH, AASPHAR JHECPIETHEA H 3K0IOIHYECKAR ACTIKTE ¢ PAIBHTHA.



TIIAHWPYEMBIE PE3VIIBTAThEI OCBOEHHA MPOTPAMMEBI 10 GU3HKE
HA YPOBHE CPEIHEIQ OBRIIEN? OBPAZOBAHIDLTMYHOCTHLBIE
PE3YIILTATEI

JTAYHOCTHBIE PEIVILTATHI

JIHYHOCTHEIE PesYALTATHI OCROEHHA YyucOHoro npemmMera «PaInKas
HOJOKCHEL OTPaskaTh FOTORROCTE W coocoBEOCTh 00y Ial0NIAXCA PYROBOSCTEOBATECA
cthOPMHPOBAHHONA BHYTPeHHEH MOSHIMEH JHIHOCTH, CHCTEMOH UESHHOCTHEIX
opHeRTamdil, MOHTHRABY = BHYTPEHHHX  yOeWNeHHH, COOTBOTCTBYROIHX
TPATHITHOHHLM [EHHOCTAM POCCHHACKOTO OfWecTsd, PACIIHPEHHE MHIHEHHOTO
OITRWTA W OTETA AeATEIREOCTH B MPOLEcce PeaiHIaliHA OCHOBHEIX HAIpaBIeHHH
BOCITHTATENRHOH JeSTEIRHOCTH, B TOM JHCIE B YBCTH!

IPAKAARCKOT0 BOCTHTARI:

« CHOPMHPOBAHHOCTS TPAKIARCKOH MoIHIHA o0y IS OCH KAK aRTHRHOID
H OTBETCTEEHHOrD *UleHa poccHiickoro obmecTsa,

« OpHHATHE TPANHIHOHHEK OOMEYENOBEUECKHX TYMAHHCTHISCKAX H
NEMOKPATHIBCKHY IEHHOCTEH;

s  TOTOBHOCTH BECTH COBMECTHYHY NEATENBHOCTE B HHTEPECAX [PEKIARCKOND
ofmecTsa, YYacTROBATE B CAMOyNpamneHHH B  oDpasosarcibHOH
OPTaHH3ELHHE;

s YMCHEE BIAHMOAEHCTBOBATE © CONHAILHWIMH  HHCTHTYTAMH B
COOTBETCTEHN ¢ HX DYHKUHAME H Ha3HATCHAEM,

= [OTOBHOCTE K [YMAHHTAPHON B BONOHTEPCKOH HEATENLHOCTH.

NaTPHOTHYECKOID BOCITATANHEN:

« chOpMHPORSHEOCTE — pOCCHECKOR  PPadIaHcKoH  HASHTHYHOCTH,
HATPHOTHIME;

«  [EHHOCTHOS OTHOUWIEHHE K IOCYNAPCTBEHHEIM CHMBONAM, NOCTHACHHAM
pOCCHRCRAY YI8HBIX B 00NACTH (HIHKH W TEXHHKE.

AYEOBHO-HPABCTEEHROTD BOCTIHTAHHN:

»  COHOPMAPOBIHHOCTE HPABCTREHHOID COSHAHHA, ITHUECKOND MORSISHHT;

s CMOCOOHOCTE OUEHHBATH CHTYAUMI0 B OpPHHHMATE (COSHAHHRIE POIIEHHAN,
OPHEHTHDPYACE HA MOPANBHO-HPABCTRENHEE HOPMB! M IEHHOCTH, B TOM
qEcie B JeSTeILHOCTH YIEH0r;

«  OCOSHANHE THYROTO BENANA B [OCTpoeHre yerofuusoro Gymoymero.

FCTETHUECKOTD BOCTTHTAHHA:

» ACTETHHECKOE OTHOMIEHHWE K MHDY, BEIOYAR SCTETHKY HayWHOO

TEOPYLCTRA, MPHCYLIero HHIMIECKOH HAYKe,
TPYAOBOTD BOCTHTAH N



HHTEPEC K PAsMH4YHEM chepan DpofeccAOHANEHOH NefTeMsHOCTH, B TOM
THCAES CRAZAHAEIM © QHINKOH B TEXHHEOE, YMEHHE COBSPINATh 0COSHAHHRIR
BuIGop Oyaymed npodeccHd H PeBIH30BRIBATE CODCTBEHNEIE MHIHCHHEE
TUIAHEL

FOTOBHOCTE U CNOCODHOCTE K 00pasoBaHEI0 H caMo0dpaloBaniio B 00IacTH
H3HEA HE NPOTEEEHHA BoeH BHIHM,

FROMTOTHYECKOTD BOCITHTE HHE

chOpMHPOEARHOCTE 3KONOIHYeCKOl KYIRTYPhR, OCO3HAHHE CMoDAMBHOID
XAPAKTEPE SKONOTHEECKHX Tpobnen;

ONAHHPOBAHHE H OCYIIECTBIEHHE ACACTEHH B OKpYXalolieR cpelle Ha
OCHOBE 3HAHRY TIemeH Fﬂﬂﬁ"ﬂi’ﬂ-ﬂ!"ﬂ PA3IBHTHA HEJI0BEHECTRA,

pACTIMPEHRE ONBTA [SSTENEHOCTH HKOJOTHYECKOH HANPABTEHWHOCTH Ha
OCHOBE MMEHOIIHYCH SHANMH o QEmEe.

MEHHOCTH HAYYHOI) MOIHAHHR:

ChHOpPMHPOBARHOCTE MHEPOBOIIPEHHA, COOTEBETCTEYIOETD COEPEMEHHOMY
YPOBHED PA3BHTHA QHIHTecKol HayKH;

OCOIHANME IMEHHOCTH HAYYHON NEATENBHOCTH, FOTOBHOCTE B HPOIECCS
H3VHeHAds (QHIHKH OCVIOECTBANTE NPOSKTHYI0 H HCCIEIOBATEIBCKYH)
AeATeNbEOCTE HHAKBHAYAIBHO W B TPYIIIE.

METANMPEIMETHBIE PE3Y.IThTAThI

loapasaTensabie YHEBEPCAIbHbIe Yuelnnie elicTang
bBazoBbie JOrAYECKHE TEHCTBHEAL

CAMOCTORTENEHD  DOPMYTHDOBATE H  AKTYAIMIMPOBATE  OpoGneMy,
PACCMATPHEATD €€ BCECTOPOHHE,

ONPENSNATh NeTH AeSTeTRHOCTH, 38JaBaTh HEpAMCTPHl H KPHTEpHR HX
JIOCTHHCHHN;

BEISBJIATE JAKONOMEPHOCTH ¥ TPOTHBOPEHHA B PACCMATPHBASMEIX
PHIHYESCKHN ARTCHAAX,

pazpabaTHBaTE LIAH PEIISHAA MpolIeMEl ¢ YIETOM AHAMHE HMCIOIIHXCH
MH.TI:FH&J]LHI-D{ H HEMATEPHATLIELIX ]JEG}'PE{!H;

BEHOCHTb KODPCKTHBE] B ASATENEHOCTh, OLUSHHBATH  COOTBETCIREHE
PEIYIETATOR LEUIAM, OUCHHBATE PHCKH OCTECTRHI JeaTeNEHOCTE;
KOOPIMHHPOBATE H BRIDOOHATL paboTy B YCIOBHAX  peansiors,
EHPTYRIEHOIO H KOMOWHAPOBAMIOND B3aRMOAcHCTRHS,

EJEIEHHB&TE. KPedTHBHOE MBIILTEHHEES i'!pH PEMTERHE HITHHEHHLIX H]]U'EHEH..

BazoBLIe HECIEI0BATENBCKHE TelicTEHT:

BIANETs HayaHo# TCPMHHONOTHEN, KIOTeBEIME MOHATHAMH H METOIAME
(pRIETecKol HAYKH;



BIANeTs  HaBREAMH  yqeOHo-mccnefoBaTelsekofil M TpoeRTHOHA
AeATeNEHOCTH B ofnacrdt HsEKE, CHOCODHOCTED W FOTOBHOCTREY K
CAMOCTORTE/BHOMY [OACKY METONOE pemeHHA 3aiaqd  OHIHYECROro
COIEPRARNS, TIPHMERSHHED PASIHYHEIX METONOR MO3HAHAS,

EMANETh BHAAME JICATENBEHOCTH M0 TOIYVICHHED HOBOTO SHaHMH, ero
HHTEPIPETAIAN, TPeolPasoBaHMI0 M IPHMEHSHHED B PASTHIHE YIeOHRX
CHTYAIHAX, B TOM HYMCNe IPH CO3JaHAH YHeGHEIX NpoesTos B odIacTH
MK,

BEISENATE NPHYMHHO-CISICTEEHHEE CBHIH H SKTYANHIHPOBATH 3a0aqy,
BRIOBMIAT: TEOOTE3y e pemeHMs, HAXOUHTB APTYMEHTRI  JUIH
MOKA3ATEECTEA CBOMX YIBCDEJICHHH, 3a1aRaTh NAPaMeTphl U KPHTEPHH
PeIEHIS;

EHATHINPOBATE TIOMYISHHEIE B XOfe PeIISHHA 34la¥d pesyAbTaTH,
KPHTHYECKH OIEHHBATE HX JOCTOBEPHOCTD, IPOTHOSHPOBATE H3MEHEHHE B
HOBBIX YCNOBHAY;

CTARWTE M (OPMYAEpORATE coOCTBeHHBIZ 337adn B 00pa30BaTENEHOLN
ABATENLHOCTH, B TOM QHCIS IpPH HIYYEHHH QHIHKH;

TABATE OLEHKY HOBEIM CHTYAIIHAM, OLEHHBATE [[PHOOPETEHHET OIEIT;
YMETh TEPEHOCHTh 3HAWMA 00 (HINKe B IPaKTHYCCKyrr o001acTh
WHIAHSEATENRHOCTH;

VMETh HHTEIPHPORATE SHAHAL A3 PASHEIX NPEAMETHRX 00nacTei;
BEIIBHIATE HORKIE MICH, IPEUTAraTh OPHTHHANBHEIE TOIX0IE H Pelneis;
CTARHTE [POGNEME] H 320a1H, NOITYCKAIONIHE ATETeDHATHENEE PELICHHH,

PaGora ¢ madopmanmei:

BAAIETH HABEKAMH DOIYICHEA HHQOPMalTHH DHINEecKoro CoACMEARRR A3
ACTOMHMKOB DAsHEIX THTIOB, CAMOCTORTENRHO OCYIIECTRAATS [MOHCK,
AHANHS, CHCTEMATH3IAUMI0 W HHTEPNPETANHI0 HHNOPMAIHA PAITHYHEX
BHAOE ¥ OpM NMPeACTARNEHIE,

OLEHHBATE J0CTOBEPHOCTE HHOPMAITHI,

HCIOME3OBATE CPEOCTBA  HHODOPMAIHOHHEX M KOMMYHHEAUHOHHEX
TEXHOAOTMH B peliedHHd  KOUHHTHRARX, KOMMYHHKSTHEHBIX H
OpPTAHHIZIHOHHBIX 38729 ¢ cobmogeHHeM TpeboBaHHH IProHOMHKH,
TexEHEE OS300ECHOCTH, THIUEHE], pecypoocOepesteHis, NPABOBEIX M
ATHUECKHX HOPM, HOPM HE(QOpMAaHoHHoH Ge30nacHocTH,

CO3MABETE TEKCTH (HIAYECKOTO COJIEPMAHHA B PasAIHEX (opMarax ¢
yuToM HasHaYerHs MEQOPMALRE H Ueenod ayiMTopHd, BeGHpas

O THMATEHYE POpMY TIPEACTARTSHR H BHIYATHIAMHH.

KoMMyHHKATHEHEIC VARBEPCAAbHBIC YaeOHbIe QeficTRHA:



OCYIISCTENATE ODIMIEHME HA Ypoxax (HIHKH H B0 BHE-YPOYHOH
AeATENBHOCTH,

pPACTIOIHABATE MPSINOCHUIKH KOHOUHKTHRX CHTVAOHER ®W  CMATYATH
KOHTHETEE

PAIREpHYTO H NOTHYHO HITATATE CROM TOYKY IPEHHA ¢ HCIOTLI0BAHHEM
H3ILIKOBRIX CPCIOCTE;

HOHHMATE H HCIONEI0RATE NPeHMYIECTES KOMARTHOH H HENHBHA Y aNBHO
paboTRl;

BRIOHPATE TEMATHEY H METOIRl COBMECTHRIX Jelcremi ¢ yaérom obmpx
HHTEpeCOB H EO3MOMHOCTEH FEGODD SNEHE ROINEKTHEA,

NpHHAMAETE LEIH COBMECTHOH JesTefbHOCTH, OpPraHM30BRBATE ®
KOOPOHHHPOBATE OelcTEHA 0o e JOCTHXEHHIO! COCTARAATE [IAaH
neficTeEE, pAcHpenenaTh POIH ¢ YIETOM MHEHHH YIacTHHEOR, 00CYRIATS
pesyAbTaTh cosMecTHOH paboTsl;

OIEHHEATE EaHECTED CBROCTO BEAAOE H ELCIOT0 YYACTHHEKAD KOMIOEOLD B
oOOETE pesyIeTaT o paspaboTANHEIM KPHTEPHAM;

MPSIIAraTE HOBRIE NPOSKTS, ONSHHBATL HOCH ¢ DOSHIHH HOBHINE,
OPHIHHATLHOCTHE, IPAKTHYECKON SHAMHMOCTH,

OCYTIECTRIATE MOIRTHRHOE CTpPATerHYeckoe MOBEJEHWE B PAITHIHEX
CHTYAUHEX, OPORRIATE TROPHECTEO M BooDpamenne, OLITH HHHIIHATHRHEIM,

Pery s THBHBI¢ YHHBEPCAAbHBIC YaelHbie qeifcTBa
Camoopranusaiiug:

CaMOCTONTEIRHD OCYIHCCTRITATE NOFHABATCNLHYH TEATCIEHOCTR & obmacTh
(pHIFKH H ACTPOROMHH, BEIARIATE NPoGIeMEl, CTAEHTE K OPMYTHPOBATE
coOCTBEHHERIS 3AMAYH;

CAMOCTONTENLAO COCTABRITATE IUITAH PEINEHHA 'FIE.:E':[ETELDL H EaHUeCTHEHHLIX
Ja784, [NAH BRIIONHSHHA NPaxTHaeckol paboTsl ¢ yHETOM WMEIOTMXCH
pecypcos, coDCTREHHRMX BOSMOMHOCTER B fpeanosTesui,

7ABATE OHEHKY HOBRIM CHTYAIHAM;

PACIIEPATE PAMER YHe0HOTO TPEAMETa HA OCHOBE THYHEX MPeInoSTe i
IenaThE OCOZHEHHENH! BROOP, SpryMeHTHpOBAT: cro, Opars Ha cels
OTBETCTBEHHOCTE 38 PelleHHe,;

OIEHEBATE IPUODpeTERHBIR OTBIT;

CHOCOOCTRORATE (OPMHPOBAHHI} H TPOSBICHHID 3pyIROEH B o0facTH
(HINKE, TOCTONHEO MOBBINATE CBOH oDpasoBaTenbHBIN H EyIRTYPHEIH
YPOBEHE,

CaMOKOHTPON b, IMOUHOHANBHEIH HATeIIEKT!

[lABATEL OLEHKY HOBBIM CHTVALHAM, BHOCHTE KOPPEKTHBE B IEATEALHOCTS,
CUEHHBATE COOTEETCTEHE Pe3yIbTATOR LISIAM,



BITAETE FABKMEAME TIOIHABATENLHOH peduieKcHH KAk  OCOSHAHNN
COBEpPIIAeMBIX MeACTEHE H MBCARTENRHEX MPONSCCoB, HX PEIVIETATOR H
OCHOBAHHIT;

HCTONEIORATE MPHEMET PEISKCHH I8 OTIEHKH CHTYAINE, BEI0Opa BEPHOTD
PeILeHHA;

¥YMETE OUEHHBATE PHCKH H CBOSBPEMEHHO TMPHHHMATE PelIeHHA Mo Hx
CHEDREHHI,

NPHEAMATE MOTHER H APTYMEHTRl OPYTHX NpH SHLHE3e pesyibTaTos
NeRTENLHOCTH,

(PHEHMETE ce0s, [oHHMaR CBOH HeJJOCTATKR H JOCTOHHCTEA,

PHHAMATD MOTHBRL H APIYMEHTHE APYIHX TPH AHATHIE DelyThTATOR
OeaTeTEHOCTH,

TPHIHABATE CROE NPABD H IPARO APYTHE HE OHIHOKH,

B nponecce AoCcTHeHMS NHMHOCTHRIX PE3YALTATOR OCROSHHA NPOTPaMMER TI0
(H3INKEe AN"  YPOBHE cpemgHero obmere ofpasopaEmAs ¥V 00YHaROMIHXCH
COREpPINEHCTEYETCH IMOTTHOHATE AR HHTEIIEKT, NperHoIATarone
ChOpPMHPOBARAOCTE!

CAMOCOTHAHHEE, BEMIOUAIOMErs  COHoCoDHOCTE — NOHAMATE — CBOE
IMOOHOHAIBHOS COCTOAHHE, BHASTE HATTPABMCHESN DasBHTHA cobCTECHHOR
IMOUAOHATEHOH cihephs, DRTE yRepeHHRIM B cebe;

CAMOPETYTHPOBAHEH, BRIDYANIISID CAMOKOHTPONb, YMEHHE MTPHHNMATE
OTBETCTBRHHOCTE 34 CBOE NOBEISHHE, CNOCODHOCTE SIaNTHPOBATECA K
POIHOATERRIM H3IMEHEHHAM H NPOSRIATEL THOKOCTR, OBITH OTEPRITEM
HOBOMY;

BHYTPCHHER MOTHBALIMH, BRTHOMAOWEH CTPEMICHES K JOCTHRCHHND LSIH
H VCIexy, OOTHMHIM, HHROHATHEHOCTE, YMeHne TefcTROBATE, WCXOMA HI
CHOHX BOAMOMHOCTEH,;

IMITATHH, BETOUAIOMER COOCODHOCTE TOHEMATE  IMOUHOHATLAOS
COCTONRAE JIPYTHX, YYHTRIBATE N0 TpH  OCYIHECTRICHHA OOINSHNS,
COOCOOHOCTE K COMYBCTEHEY H CONepeisHBaEHR,

CONHANEHEY ~ HABRIXKOB, BETOYAIOMAX cnocobHOCTh BEICTPAHBATT
OTHOUIEHEA © ApYIHMHE JTFIRMH, 3&‘EI'UTHTI:|GH, NpOXBIATE HHTEDEC H

PAIPENATE KOH(IHKTEL

TMPEOMETHBIE PE3YIETATEI

K wouny ebydenad B 10 gagcce npeiMeTHEE Pe3yIETATE HA yTIyOnEAHOM YPOBHE
IOMEHE] OTPE&ATE cOPMEPORAHROCTE ¥ OBYHAIOHIAXCH YMEHHIT:



MOHHMATE POIb  GHIHKE B 3KOHOMASSCKOW, TeXHOMOIHYeCcKod,
IRGMOTHISCKOH, COUManbHOR ¥ sTHUecKkoR Cdepax [OesTelRHOCTH
YE/IOBEKE, POl H MECTO (PHIHKH B COBpPEMEHHOH HayuHOH KapTHHE MHpA,
SHAYEHWEe OUHCATEIRBOH, cHCTeMarTHIMpylomed, o0RACHATEARAOH #H
nporRocTAdeckoll  vERIER  QEsEYecxoll  TeOpHM —  MEXAHHEH,
MOZEKYIApHOH (PHIHKHY M TepMOIHHAMHKH, POIL OHIHYCCKONH TEOpHH B
(popMEpORAHEE NpencTarieHil o guindeckoif KapTrEE Mupa;

PAZNREYATE YCIOBAA IPHMEHHMOCTH Moneneii GHInYecKHN T8I H Ipoleccon
(ammenuil): MHEpOHAIRHAA CHCTeMa oTcagra, abcomorHo TeEpmoe Teno,
MATEPHATRHAN TOYKR, PARHOYCKOPEHHOS IRIMKEHHS, cBODOMHOS nageHue,
abCOMOTHO YOpyTas AedopManud, abcomotno ynpyroe W afcomoTHO
HEYNPYro® CTONKHOBCHEHA, MOOEMH Ta33, WHAKOCTH H  Teéploro
(KpHCTAINEUECKOTO) Tena, HueankHEH a3, ToOYeYHEH 3apsn, oNEopOIHOE
AMEKTPHYECKOS 110718,

PA3IHYATE YCOOBMA (rpandns, oDI8cTH) TPAMEHHMOCTH (HIHYSCKHX
3aK0HOB, TIOHHMATE BceoOITHH xapakrep (VHIAMEHTANTEHEIX JEKOHOE H
CIPEHNHMEHHOCTE HCMONEINEANHT TACTHRIN JAKOEHOR;

AHATHIHPOBATE MW OOBRACHATE MENSHWHECKHE NPOLUCCCHl H  ABIEHHA,
HCOMTEIYA OCHOBHEIC NOJIOMEEHNT ¥ FKOHE MeNaHHEY (OTHOCHTENEHOCTE
MEXAHHYECKOTD [BMHMEHAN, QOPMYIEl KHHEMATHKH PARHOVCROPEHHOID
ABHMERHA, Opeclpazopadns ['anmmes AN CKOPOCTH M [MePeMEInUHH,
3ak0oHE  HBOTOHa, DpHEHOHN OTHOCHTeNRHOCTH [anmnes, sakon
BCEMHPHOID TAMNDTEHHIT, 3AKOHEL COMPAMEHHT HMITVILCA H Mﬂﬁﬂﬂﬁqﬁ:ﬂ{:ﬁ
IHEPTHH, CBASE pAOTHI CHARL C HIMEHEHWEM MEXaHM4ecKol sHeprum,
VCUOBHA pPABHOBECHA TBEpHOrO  Tena), 0OpPH  STOM  HCIOIEIOBATL
MaTeMaTHYISC KOS :EHPHHE!HHE SAKOHOEB, VEASLIBATL YCONOERS DPAMEHHMOCTH
FSHYECKAN 3aKOROR: TpeodpatoBanmil [amames, BTOpOTO ¥ TPETHETD
sakoHoB HbHOTOHS, 3GKOHOB COXPAHCHHS HMOVILECE H MEXaHMHUeCcKoH
AHEPTHH, ZJaK0OHE BCEMHAPHOMY THTOTSHHA,

AHATHSEPOBATh ¥ ODBACHATE TEIUIOBHIC IPOIECCE! H SEJICHHA, HCIOMLIYS
ocpophkle monomendda MET B zaxoEel MonekynspHOit (HIHKE H
TEPMOIMHEAMARH  (CBN3h  JHBACHHY HOSAIBHOIO rd3d CO  CcpegHed
KHHETHYECKOH 3HEpPrHeH TEMNOBOTO ABMEEHAN W KOHUeHTpamEel ero
MONERYN, CHE3E TEMIEPATYPEl BEMISCTEA CO CcpefgHel EHHSTHIeCKOH
SHEPrHGH TEIOBOr0 IBHMEHHA €I TaCTHI, CBA3L JABNEHHA HACATLHOTO
rasa ¢ RoHUeHTpauMel MOMeXys H ero TCMOSpPaTYpoil, YpPaBHEHHE
Mersieneesa—Kinanefipona, mepBrH 33K0H TepMOIHHAMHEN, 34KOH
COXPAAEHHA 3HEPTHH B TEMNOBEIX NPOLECeax), NpH 3TOM HCNOIB3I0BATE



MATEMATHYECRDE BRIDAMEHAC 3AK0OHDE, VEAIRIBATE VOIOBHE DPHMCHHMOCTH
vpasHeHnt Menneneera—Kiraneapona;

AHAIHIHAPORATE H OORACHATE JCETPHHCCEAE  HBIICHHH, HONOILIYH
OCHOBHEIE TOMOMEHHS H 38KO0HE] 3MEKTPOIAHAMEEN (3AKOH COXpaHeHHs
ANEKTPHYSCKONO  3apaia, sakoH KvnoHa,  NOTCHUMANBHOCTE
AMEETPOCTATHYECKOTD  TI0UTH, TPHHIHD CYTEPTTOIHNHE SICKTPHYCCEHN
nomeH, OpH 3TOM YEA3RIBad YOIOBHY NpHMEHEMOCTH 3axona Kymona, a
TAK#E NPaKTHYSCKH BAXHEIE COOTHOMEHAS; 3axouml (OMa jng ydyacTka
Held B Ui 3aMKHYTON anexrpedeckod Oend, saxkoH JDxoyns—Jlenua,
nparuna Kepxroda, saxons Qapages ong snexrpoansal;

OIHCEIEATE I:]JEER‘I-EERH& OPOIECCH H ABMICHHA, HCMTOIBIYH BENHYHHEL
NepeMeIeHEe:, CROPOCTE, YCKOPeHNe, AMITY/IRC TENA W CHCTEMED Tell, CHIa,
MOMEHT CHITR, JABITCHHS, TOTEHIHANBHAA 3HEPTHA, KHHETHTECKAN IHEDHA,
MEXAHHYECKAN JHCPTHE, paboTa CHILL, JeHTPOCTPEMHETENRHOS YCKOPEHHE,
CHIIZ THEECTH, CHAZ YOPYIOCTH, CHOa TPEHHS, MONIHOCTE, 3IHEPTHEA
BIaRMORecTRRA Tena ¢ Jemnéft B0mAaM e oBeHOCTH, IHEPIHA YIIPYT Ol
OedOpMALEE NPYARHE], KOIHYSCTBO TEONOTE, AdCOMmOoTHAR TeMOepaTypa
Tena, pabora B TEPMOIMHAMHKE, BHYTPEHHAS 3HEPrAA HALAARHOTO
OAIHOATOMEGND ITasa, pﬂ.ﬁﬂl‘l‘ﬂ HASAALHODD Fasa, OTHOCHTENbHAY SMasHOCTE
sozmyxa, KI1J] maeansHOre TEMNOBOTO JIBHTATENH; WISKTPHYECKOE TOme,
HE.I‘]I:IJ-I}E&HHM'I‘EI: CETPHHSCEDID 104, HH-I'!]J.‘EH{EH.HE}GT]: oM TOYSHHOTD
3APEOA MM 3EpAKCHHOTO WIAPE B BAKYYME H B ANNIEKTPHES, MOTSHIIHAN
IMEKTPOCTATHYECKOrD MOMNH, PA3HOCTE NOTEHIHANOB, MIEETPOIERAYIIAL
CHIA, CHIA TOKA, HATMPAMEHHE, MOLIHOCTS TOKA, JIEKTPHYecKas EMEOCTE
MIOCKOrO  KOHOSHCATOpa,  COMPOTHRIEHHE  Y9acTKa  UemH ¢
NOCHEA0BATENBHEM H MEPALTEIBHEM COSIHHEHREM PEIHCTOPOB, JHEPIHi
FMCETPHYSCEOTD TONIH ROHIEHCATOPE,

0OBACHAT:  OCODEHHOCTH — NDOTEKAHHA  (PHIMMOCKHX — EENEHAR!
MEXAHHYCCKEOS  RIECHWE, TENIOBRMEe MRHKCHME YaCcTHI BEINECTER,
TEIIOBOS PABHOBECHE, OpPOVHOBCKOS HBWKEHHE, TAddysHl, HelapeHHe,
KHANEHHe H KOHJICHCAIIHE, IUIABIEHEe H KPHCTAMLTHASIHA, HANPARIEHHOCTS
TeMNoNepeia9l, 3NeKTPHIAINHA TeM, SKBHNOTEHUHANEHOCTE NOBEPXROCTH
IAPAHEHHOND NPOBOIHHKS;

MPOBONHTE HOGNEAORAHHE IARACHMOCTH ONHOH (HINMecKOH BEMHYHHEL OT
ApYTOoH ¢ HCOOIB3OBAHAEM IPAMBIX B3MEpeHHE, NPH 3T0M KOHCTPYHPOBATE
YCTAHOBKY, (PHKCHPOBATE Pe3yIRTATHE OONy4eHHOH  3aBHCHMOCTH
pEIHYeckHy BeTWYHH B BHOe rpadukoe ¢ yubrom abcomoTHEX
MOTPelIHOCTSR  M3MepeH#l, HenaTe  BRIBOJEI N0 Pe3yneTaTaM
HCCIENOBEHHA;



NPOBOIHTE KOCBEHHEIE HIMEPEHHA (HIHYECKHX BENHIHH, OpPH JIT0M
BERIOHPATE ONTHMANBHEIA METOJ HIMEDEHHA, OUCHHEATR ADCOTOTHRE W
OTHOCHTE/NEHEIE TOTPEMHOCTH NPAMEIY H KOCBEHHEN HIMEpeHui;
NPOBOAHTE ONBITEL 10 NPOBEPKE NPSINOKeHHOHE MHOOTESEL IAHHPOBATE
IKCIEPHMENT, COOHPATE IKCIEPHMEHTATLHYIO YCTAHOBKY, AHAIHIAPOBATE
MOAY9eHHEIE PeIVILTATEE M [eNaTh BEIBOL O CTATYCE MpeUIciKeHHOH
FHIIOTEIR!,

cobnoaats npasina GesonacHoT0 TPy A NpH NPoBEACHIH HecleaosaHnl B
pamiax  vgedHOTe — IKCIIEpMMEHTA,  MpakTHEYMa H  ydebHo-
HCCHeNOBATENbCKOR W MpOeKTHOR ACSTEARHOCTH € HCHONBIOBAHAEM
MIMEPHTENRREY YeTpoficTs ¥ mabopaTopHOTo 0DOpY HOBAHHS;

pElIAT: pacufTHLIE 3aJa4K © HBHO 337aHHOH W HeSBHO 38JaHHOE
tpAsHgeckoff MoHenkl0! Ha OCHOBEHAH aHATHIA YCNIOBHA OOOCHOBLIBATE
peibop  QEIEdeckoH  Mopems, orsedmomied TpeDoBaHHAM  SANAYH,
OPHMEHATS (POPMYITEL, 34K0HBL, 3AKOHOMEPHOCTH H TOCTYIATE (PHIHUCCKAX
TEOPHH TIPH WCTIONEI0BAHEA MATEMATHYECKHX METONOB DeIieHHS 3afnad,
NPOBOARTS PACYETEl HA OCHOBAHHH HMEHOMIANCH NaHHEIX, AHATHIHPOBATE
pPe3VILTATE H KOPPEKTHPOBATL METOIM PEIICHHA ¢ YUETOM HOMYHeHHEIX
Pe3VABTATOR;

peliaTs KAYSCTBEHHEIS 3AIaud, TPedylolMe NpHMEHEHHS 3HAHWH H3
PAZHLIX PE3NEI0E Kypoa PHIMKH, 3 TAKKS HETeIPAlNH IHAHNN B3 JPYTHX
npeMeTDE  BCTECTEEHHO=-HAYHHOID NHKAR! BLICTPEHEATE OTHHYECEYID
UEMOHEY PRCCYHACHHH ¢ onopolf Ha H3YYCHHRIE 38K0HBI, 3AK0EOMEPHOCTH
W H3AYECKHe SBICHHS;

HCOONB30BATE  TEOPETHHCCKHE 3HanWd 08 o0hAcHEeHHs OCHORHEIX
NPRHUEIGE paboTsl HIMEDHTEIBHEX TpHOOPOR, TEXHHYECKHX YeTpoHeTs B
TEXROMOTHIECKHX MPOLECCOs,

MPHBOIHTS NPHMEPs] BENANA poccHHeKIK K 3apyDesHR YEEHRX-(PHIAKOB
B PRIBNTHE HEYEH, B OOBACHEHHE MPOLECCOB OKPYHAIOMIErD MHpA, B
DAIBATHE TEXHHKH H TeXHONOTHH;

AHAMHINPOBATE H OUEHHEBATE NOCNEICTEEA ORITOBOR H NPOH3BOACTEEHHOR
AEATENEHOCTH Hef0BeKa, CEA3AHHON © (QHINYecKHMH TPOLEccaMH, ©
NOIKUEH IKOTOrHqeckoH GE30MACHOCTH, IPEICTARNERAN O PAITHOHATEHOM
MPHPOACTIONEIORAHAN, 4 TAKHE PasyMHOM HOIMIBIOBAHHH N0CTHMCHHA
HAVEH H TEXAONMOTHA [AlR GankHeHINero PAREHTHI HelO0BSTeCKord
OOIeCTEA;

NPHMEHSTE painRuHse cnocobs pafors ¢ wHopMammel dasEgeckoro
COOEPHAHNA C HCOONBIOBAHHEM COBPEMEHHEX HHQOPMALHOHHEIX
TEXHONOTHE, NpA 3ToM HACOOTEIOBATE COBPEMEHHEIE HH(OPMAIHOHHEIE



TEXHOMOTHH JUIF TOHCKa, mepepafoTks B NpelnAsnends yveOHOH M
HAYIHO-TIONYAAPHOH HEGOPMALHE, CTPYKTYPHDOBAHHA H HHTEPTPETAIHE
HHOpMAUHH, TONY9CHHOH M3 PA3NHYHEIN HCTOTHHKOB, KPHTHMCCKH
AHAMMIAPOBATE  MONYHaeMyre  HMHGOpMANHIO H  OueHEBaTE e
AOCTOBEPHOCTE KAK H3 OCHOBE HMEWOUIHMNCA SHAHHH, Tax H HA OCHOBE
SFANHIS HCTOUHHED HHEODMALFH;

MPOSBAATL OpraHu3alHORHEE H  [O03H4BATe]NbHEIE  YMESHES
CAMOCTOATENEHOTD MPRODpeTeHHH HOBRIX 3HAHHH B NpoIeccs BRITIOIHEHHE
NPCERTHEX H yueOHO-HCee e I0BaTenRCKHY paboT;

pafioTaTs B TPYMIE ¢ HCOOTHEHHEM DasnHUHBIX CONMANBHBIX poneH,
NASHAPORETE PAOOTY TPYIOL, PANHOHANEHO PACTIPEIENATh JEATebHOCTE
B HECTAHIADTHEIY CHTYAI[HAX, ATNEKBATHO OUSHHBATH BKIAN KaMOOro H3
YHACTHWKOE TPYIIL B PELICHHE PACCMATPHBAEMO TpODIeME;

NPOABIATE MOTHEAIIND K Syxymed npodecchoBATRRON IeaTenkHOCTH I
CHEUMANLHOCTAM (PHIHKO-TEXERIECKOT0 Ipodimi.

K xommy ofiyaennd s 11 Kigcce MpeIMeTHRIE pesyIBTATS Ha YIYGIEAHOM YPOBHE
[IOIFEHE OTDEKATE CHOPMEPOBAHHOCTE ¥ 00VHaionxea yMeruk:;

MOHEMETE POOE (PHIHEH B 9KOHOMHSECKOH, TEXHOMOTHISCKOH, COLMANBHOR
H oTHueckoll cfepax JeSTENLHOCTH MENOBEKE, POIb H MECTO (HINKH B
coOBpEMEeHHOT HavaHoil KApTHHE MHPA, POML ACTPOHOMMH B NPAKTHISCKOMH
OEeSTeMbHOCTH Yei0Beka H JansHeHIeM HAVIHO-TEXHHYECKOM PasEETHH,
JHAYCHAE oOmMcaTelsHoW, CHCTeMATHIHpYomeH, oOBACHATENRHOH W
nporpocTHYeckofl Gynxnni (GHIEYeckod TEOPHH — ONEKTPOIMHAMHKH,
CHENMATRHOH TEOPEH OTHOCHTENLHOCTH, KBAaHTOROH (HIHMKH, pons
dmamgeckoit Teopud B (QOPMHPOBAHHE TpencTanteHui o QEIEHeCKO
KApTHHE MHpa, MecTo duswyeckol KapTHHEI MApa B obmeM psmy
COBPEMEHHBIX SCTECTBEHHIO-HAYIHEIX NPeACTABNCHINR 0 TPHPOTIE;
PAHIATE YCIOBHA NPHMEHHMOCTH MOJIEnel GUINdecKkny Ten # NpoLEccoR
{aEneHni): ONHOPOAROE MMEKTPHHECKOE M OIHOPOIHOS MATHUTHOE TIONE,
rapMoHEueckine  koneOaHHE, MATEMETHYSCKHH MAATHHME, HISATLIEH
OpyHHHEHbIH MANTHHE, rapMOHHYeCKHE BOITHEL, HAea bHBIH
goredareIbHEIH KORTYD, TOHKAN IHHIE, MOJeIel ATOMA, ATOMHOTO S1pa H
KBAHTOROH MOOESIH CBETA,;

paslHYATE YCAOBHE (TPAHHLE], ODNACTH) NPHMEHMMOCTH (DHIAHECKMX
3AKOHOB, NMOHAMATE Beeobumil xXapaxrep dyHIaMEHTATRARX JAKOHOB M
OIPaHASCHHOCTE HCOMIEIORAHA T QACTHRIX 3aK0HOE,

aHANHIHPOBATE H OOBACHATH 3MCKIPOMATHHTHEE NPOUSCCHE M EBICHH,
HCTIOMBEIYA OCEOBHLIC  TIONMEECHHA H S23K0HE JNeKTPOMHHAMMHEN @M
criem@ankHofl  TeOpHH  OTHOCHTENBHOCTH  (383KOH  COXPAHEHHN



MIEKTPHYUCCKOTO  3apsfia, cHila  Asnepa, cHna Jlopewsia, 3axkoH
snekTpoMaraiTHON  WHOykmmM, npapEnoe  Jlemma, cease 3C
CAMOHHOVEIHH B 37IEMEHTE JIEKTPHMECKOH NeNH ©o0  CROPOCTRID
H3MEHEHKA CHITH TOKA, MOCTYIIATH CHEIRANLHOH TE0PHE OTHOCHTENBEHOCTH
DiHIITeHHR);

AHAMHIAPOBATE H 00BACHATE KRAHTOBEE NPOUSCCE H ABISHHA, HCOOILIVA
MOMOEHHA  KB2HTOBOH  QuisHKH  (ypaBHeHdHe JHMICTeilHa 1w
horoadierTs, mepesii 1 BTopol HocTynaTs bopa, IPHHEIAI COOTHOINEHHA
HeonpenenéarocTel Defizenfepra, 3axkoHBEl COXpaHeHHS 3APAI0BOTO H
MACCOBOTO YHUCEN M HEPIHH B 4JCDHEIX PeakiHiY, 30K0H PAIHOAKTHBHOTO
paciafa);

ONHCHIBATE (HINYSCKHE NMpOHeccs! M ABICHHA, HCMOMB3YA BEIHTHHED:
HAMPARENHOCTE MIEKTPHYECKOTD TOM, MOTSHIMAN JNMEKTPOCTATHYSCKOTO
nond, PAIHOCThE NOTEHIHAMOB, 3MEKTPOABHAYTIAR CHIZ, HHEIYKIHS
MATHHTHOIO [OMI8, MErHMTHREIA ToTOK, CHIa AMIepa, HHIVETHEHOOTE,
IMEKTPONBIACYINAS CHO3 CAMOMHIYKUHH, 3HEPrEs MATHHTHOTO TIOJNA
NPOBOHHKA ¢ TOROM, PENATHERCTCKMIE HMITYIIRE, TOMHAS 3HEPTHA, 3HEPIHA
nokos ceoBoIHON YACTHIEL, SHEPIHA H BMITYIRC (POTOHE, MACCOBOE THCIO
W 33DAT SApa, IHEPIHi CEASH A1pd;

oOpacHATs  OCODEHHOCTH — MPOTEKAHMA — QEIFYMSCKHX  ABNCHHEHE
WIERTPOMATHHTHAT HHOYKIHE, CAMOMHIYKI[HA, De3OHAHS, HATep(eperIHa
BONH, JMDPAKIHA, [HCTIEPCHS, TNOMHOE BHYTPEHHEE OTpOmEHNE,
foToanexrprueckuii afdert (poroadderr), anbda- @ GeTa-pacnans saep.
raMMa-FTyIeHre 81ep, (HInIeckHe MPHHEIHIN CIEXTPANTEHOND AHANNA H
paboTe! nasepa;

ONPENENATE HANPABACHHE HHAVEIHAH MATHHETHOIO NONA MPOBOAHHKA
TOHOM, CHITh Ammepa 1 cunil Jloperma;

CTPORTE H300PaHCHHEE, CO3IARACMOE IUTOCKHM I8PKANOM, TOHKOR THH30H,
W PACCHHTEIBATE €TI0 XAPAKTeDHCTHIGH,

MPUMEHAT: OCHOBOTOMATAIOIIHE ACTPOHOMHYECKHS IIOHATHA, TEOPHH H
3aKOHE And  aHanesa ¥ ODbACHCHWA  (DHIHYECKHX TIPOLECCOS,
DPOHCKOMALIAY B IpEaax, B IBE3THRIX CHCTEMAX, B MEETATAKTHYSCKOH
cpene; JBHKeHHA HeDeCHBIX Tel, YROMIOIAN IBE3N 1 BcenersHoi;
NPOBOANTE HCCNEAOBAHHE 3aBMCAMOCTEH (HIHYECKHX BenW<HH ¢
HCOOMBIOBAHMEM [PAMEY HIMEPEHHH, TpH 3TOM KOHCTPYHPOBATE
YCTAHOBKY, (MECHpOBATE PCIVIBTATE TOMYVICHHOH  IABHCHMOCTE
duEHUECKHN BOIHYHH B BHA® rpadmkoB ¢ yafToM  afcomoTHRX
MOFpemHocTel  H3MepeHHHA, OelaTk  BRBOORI 00 pe3yiIbTaTaM
HCCTIe0BaHHA;



HPOBOIHTE KOCBGHHBIE M3MepeHdA (EHIAGSCKIN BENAYHH, NPH JTOM
BRIOHPATE ONTHMANLHEH MEeToq HiMepeHHH, OUeHHBaThH abcoimoTHRIE H
OTHOCHTENLHEIE TOFPELIHOCTH NPAMEY H KOCBEHHETY HIMEPEHHHH,
ApOROIETE ONBITE [0 TPOBSPKe MpegnomeHHof MHNoTeskl: [IAHHPOBATE
IKCOSPHMENT, CODMPATE SKCICPAMEHTAILHYIO YCTAHOBKY, AHAINIHPOBATE
MONYYESHHEIE PeYNETATEL W ISMaTh BEIBON © CTATYCE NpefloMeHHo
THIIOTE3R;

OIMHCEIBATE METOAR HOIYYSHHA HayIHBIY aCTPOHOMHYSCKHY JHAHMH;
cof N 1aTE TpaBHna 0e30NacHore TPYAa MPH NPOEEASHAN HCCIe JOBAHHRE B
pamrax  yueOHOro  3IKCOCPHMEHTd, TpakTHEymMa ®  yuebxo-
HCCHENOBATENECKON W TPOEKTHOH JefTeNsHOCTH C HKCHOJMRIOBAHHEM
RIMEPHTENEHEIX yeTpolicTs B nabopaTopaoro obopyAOBANES]

PEMIaTh pacuBTHEE 3a7aue ¢ ABHO SAJ8HHOH H HEABHO 3AJAHA0H
husyaeckoll MOTEARD: HA OCHOBAHHH SHANHIA VCIOBHA BRIOHPATH
DHIMUecKHe MONSNH, OTEEHAONHEe TPeDOBANHAM 3A4a9H, NPHMEHATH
(pOPMYITEL, 3EKOHEL, IMKOHOMEDHOCTH W TOCTYIATH (HIFICCKHX TeopHi
OpH  HCOONL3OBAHHH MATEMATHUECKMX METQUOE pENIeHHs  3a1a4,
MPOBOOETE PACHETS] Hi OCHOBAHAH HMEIOUIHXCH DANHEX, AHATHIHDOBETH
PERY/IETATE H KOPPEETHPOBATE METOIb PEEICHHA ¢ YIETOM MOMYyHeHHER
PEIYABTATOR;

peliaTh Ka9ecTBEHHEIE 3amiaud, TpeQyIONIHEe TPHMEHSHHS 3IHAHHA M3
PasHEIX PA3NENoB Kypea HINKHR, 3 TAKES HHTCTPAIMH SHAHKH A3 JpYyTHX
[(PEMMETOR SCTECTBCHHO-HAYYHOID [(MEJA: BHICTPANBATE MOTHMECHYHO
LENOYKY PACCYRISHNNA © OMopoi Ha K3YYeHHBIC 3AKOHB], 3aK0HOMEPHOCTH
H (hrInveckus SBICHAL,

HCOOMEIOBATE  TEOPETHYECKHs 3JHaHHA One  o0hACHCHHA OCHOBHEIX
MPEHTANOE PAfOTE H3MEPRTEIBHERX MTPHOOPOB, TEXHHYSCKHX YCTPOHCTS |
TEXHOIOTHYECKHX TTROLEcCas;

TIOHBOIATE MPHMEphl BRAANE POCCHACKAX H 3apyDeHbx YIEHEX-DHIHKOB
B pasEHTHe HaykW, B oOBACHCHHE MPOLECCOB OKPY RAIONIEro MHpA, B
pPAIRATHE TEXHHKH H TEXHNWIOTHA;

AHLTHIHPOBATE W OHEHHBATE NOCHEACTBAA ORTOBON B NPOA3BONCTEEHHOH
IeATeNEHOCTH HEeNoBeKd, CRAIEHAON € OHIMYECKHMH OpONeccaMn, C
nosHIEN 3KonorFYeckoi De30NacHOCTH, TPSACTABTEHUN 0 PAllHOHAIEHOM
NPHPOIONONE30BAHKE, 8 TAIGKE PAIYMHOM HCOOIb3OBANHH [OCTHEEHHHA
HAYKA W TexHonore# [fd JANEHEHmErD DPAsBHTHE HelOBEHECKOTD
obmecTBa;

MPHMEHATE pasieyHpie cnocofnr paborsl ¢ HEpopMaAed GHIHTecKOro
coflepaanHd ¢ WCTIONB30ESHHEM  COBPEMEHHEIX — HH(POPMAIHOHHBLX



TEXHONOTHHA, IPH 3T0M HCOONLIOBATEH COBPEMEHHHIE HWH{OPMAHOHHEIE
TEXHONOIHH [Nd TMOHCKR, nepepaboThkH M NpefbABleHKs yweSHoil =
HEYTHO-MONYNIPHOH HRGOPMALHE, CTPYKTYPEPOBAHAA W HATEPOPSTAIIHH
HHOPMAIHE, [DOMY4eHHOol HI pasnevsaex HCTOMHHKOB, KPHTHYEOCKW
AHANHIUPOBATE  OONVHASMYI0 HHOOPMALI H  OHGHHBATE  of
AOCTOBSPHOCTE KAK HA OCHOBE MMEIOMIMXCHS SHAHHHA, TAK B HA OCHOBE
AHANT3A HCTOTHHKA WHHOPMATIHE,

= TPORBENATE OpPraHH3AIHOHHELE H NOIHARATETRHEE YMEHHN
CAMOCTOATE/BHOIC NPHODPETEHHA HOBEIX 3HAHHA B IpOLEcce BRINONHEEHA
NPOEETHRIX H y9edHO-HocneA0BaTenbCKuy paboT;

» paboTath B IPYINE ¢ HCOONHERHSM pPAVIAYHBLX COOHANBHBIY pomet,
NIaHAPOEATE PA0OTY TPYINE, PANHOHAIEHO PACIPEIEIATE JeNTEIEHOCTE
B HECTAHAAPTHRIXY CHTYALHAX, AJeRBATHO OUEHHRATE BREIAL RLOEIO HI
YUACTHHROB [PYIIIN B pelleHHe paceMaTprBaemoll npoGiuesskr;

= MPOSBNSTL MOTHEAOHID K Oyayine# npodeccHOHATRHOR JeATeIEHOCTH 110
CIEHEANEROCTAM QHIAKO-TEXHHYECKOrD NPodHa.
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YHEBHO-METONHYECKOE OBECNIEYEHHE
OBPAZOBATEJABHOI'O MTPOIIECCA
OBS3ATENLHBIE YYEBHBIE MATEPHAKE T8 VUYEHHKA

- Musuxa, 10 xnace yriaydaesssii yposerr/ Kacsanos B.A., Ofmwecrso ¢
OTpaHNHeRHOH OTBeTCTBeHHOCTED o JPOM Ay, Axnmoreproe ofimecTso
«Msnarenscteo ol Ipoceemennes

- Pusika, 11 kmace yroyGaenusit yposens' Kaceanos B.A., Ofimectso ¢
OIPAHIMEHHOR OTRETCTBCHROCTRIO « IPOM AR, Axnuoneproes obmecTeo

wMamarenscreo allpocpeniennes

METOIHYECKHE MATEPHAILI 15T VYU TES

- ATI. Pevicesyrs. CHoprny 3anad no dusuxe, Mockea, Jpoda, 2005 - 2019 r.

- Choprnk 3a7a4 no Guseke s 9~ 11 wnaccos. Cocrasmrens I H. Crenanosa.
M.: «[Ipoceemenmes, 1996 1,

- I0LA. Caypos, Ousuxa. IToypounsie paspaBorsn. 10 knace, TocoBue ms
obueodpalopaTeNbHbX oprann3amyii, Mocksa. Tlpocsemense. 2015

- K).A. Caypor. Musmka, [Toypounsie paspaborkn. 11 knace. [Mocofue o
0DIe0OPasOBATETEHEX Opradusannit, Batoreii ¥ yenyGnennsii vpoBeH:.,
Mocksa, [lpocsemense. 2017 1.

~ COOPHWK TeCTOBLIX 3aMaHMH [N TOMATHYECKOND H HTOTOBON0 KOHTPOMA.

@uznka 10 krace, M. «Hlrrennexr-Llentps, 2004 r.



- CM. Angpromenkun, A.C. Ciyxaescrnii, Ousura. «Korcipyxropy
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- Iocobre nng yaurened. M.: Mpoceemenwne, 2021
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