Poccniickan ®egepanus Muuucrepersa o6pazosanns u HAYKH
Peenybankn /larectan
Myunuunaasnoe kasennoe o0meobpazoBarenbHoe yupexaenue
«AXMeIKeHTCKan Cpeanss oduieobpasoBaTe bHAR KON um. Castamosa

M.IL.» Kaiitarckuii PAHOH, C.AXMEIKeNT
OI'PH 1020500941119 HHH 051400103903
E-mail - akh.aminat2015@yandex.ru
Tea: +7 (963) 794 89 40

Cnpagska
0 NpoBepre H yrBepkaeHus padounx MporpaMM H KaJleHIapHo —
TEMATHYECKHX NIaHNpPOBaHMii  yuuTes hu3HKH 1 nudopmarnkn
MKOY «Axmenkenrterkass COLLI um.Camamosa MLIIL»
Maromenosoii Kucraman Maromepacy/ioBusl
Ha 2023-2024 yuedumbiii rog,

B cooTeeTeTBHM ¢ mnanom padbotel OV Ha Tekymui yueOHbIi rox Obuia nposenena MPOBEPKA
pabouHX mporpamm m RAMCHAAPHO — TEMaTHYECKONO ILIAHHPOBAHHSA vaedHOro Marepuaia
YuuTens pu3nks, nndopmatirn Maromenosoii Kuctaman Maromeapacyiosusr,

B xone npoeepku u3yuenni CACIYIOLIHE BONPOCKI:

Hanmnune v yunrens RAICHIAPHO — TEMATHYCCKOrO IJIAHHMPOBAHMSA. €ro COOTBETCTRHE
TpedoBannam  ®I'OC. Coorsercraue HOYACOBOro  MIaHUPOBAHMS KOMMYECTBY YacoB 110
nporpamme: ¥YMK «lllxona Pocenus

ABTOPBI  NPOrPAMMEL:

@u3nka 7 knace -

Duznka 8 xnace -

Dusuka 9 knace -

Musnka 10xnace -

Dusuka 1 1xnace-

Hudopmaruka 7. 8,9, 10,1 1xn-

Hporpamma aeramismpyver u PACKpRIBACT COJCPIKAHME CTAH/ApPTA, onpejenser obuyio
CTpaTerHiy o0yueHnus, BOCIHTAHHY W PA3BUTHA yHallMXCcs Cpe/icTBaMH vuehHOro npeaMeTa B
COOTBCTCTBHH ¢ LUQMAMH  H3YYCHHS (GH3UKH I HHpOpMaTHER KOTOPLIE ONpeaciIens
CTAHAPTOM.

belna npoeepena CTPYKTYpa THnoBoit pabouell nporpaMMel (THTYALHBIA JHCT, NOSCHHTE IBLHAS
JAIHCKA,  HAlH4YMEe  OCHOBHOTO  couepKanms o0yueHHs, RAJICHIApHO—  TeMarH4eckoe
ILTaHHPOBAHKE, CLHCOK peKoMeHIyemoli yueGHo —METOAHYCCKON NHTEPATYPEI,) KOJHYECTRO
H4COB MO NpeaMeTy.,

B rexcre noscaurensyoi samicky Maromenosa K.M. YKA3a1d Ha OCHOBE Kakofl KOHKpPETHOI
OPOrpaMMEl (pUMEPHO, dBTOPCKOi) paspaGotana pabouas nporpaMma. Ykazanel 1end w
Janadn y4eOHOro Kypea, OCOOSHHOCTH MeTOMHKH NpEeNoJaBaHua MpeaMeTa, BHECEHHBIC
HIMEHEHMA (KOIHYCCTBO Y4C0B, METO/L! H (JOPME] 00VYEeHHs).

Buaer xontpons no yesoenuio yueDHOro MarepHana BKIIOYCHLI B KaJleHIapHO-TeMaTHYeCKHil
MJ1dH.




[Tporpamma ACTAIMZHPYET M packpelBaeT COACPKaHHE CTaHjaapra, onpenenser o0LyIO
CTPATErHi0 O0YYCHHA, BOCTIHTAHUS W PAIBHTHA YHAIHXCA cpeacTBamu yueQHOro [peaMera B
COOTBETCTBHN C LIEIAMH H3YHEHHS PYCCKOTO A3BIKA, KOTOPHIE ONpE/eIeHbI CTaHAAPTOM.

YueOHBIE 10COOHA COOTRETCTRYIOT MPOrPAMMHO-METOAHYECKOMY 00CCIICHEHHIO,

YKa3zaHsl 1aThl NPOBEIEHNA KOHTPOIBHbLIX PadoT, CrIaHHPOBAH HTOTOBKIN KOHTPOME 3 Kauk bl
yueOHBIH rol H aIMHHHCTPATHEHBII KOHTPOJL IO [OJYTOTHAM

[porpaMmer odopMISHE €HHO0BPA3HO, COTIACHD NpeaLABIAEMEIM TPEOOBAHHAM.

Aupexrop MKOY «Axmenrxenrexan COLII

uM. Canamosa M.IL» IN'amxnoexosa H.I',
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NOACHUTEABHAS 3AITHCKA

INporpamama no dmsnke Gasosoro YPOBILA Ha ypoOBHe cpefaHerc obiero
0bpazoBaHka paspaboTana HA OCHOBE TIONOKERHY TpeDOBaHHIT K pesymbTaTam
GCBOCHHA OCHOBHOH oDpasoBaTennHON mporpamsbl, NpepcTaBaeHHBix B OFOC
COO, a Take ¢ yu&rom denepansuol padoueH nporpamMMsl BOCTMTEHKE W
KOHUCTILHK fIpenonasaHun yyebuoro npeamera «@uivxka» 8 0BpazoBaTelsHuIx
OpraHu3alHgx Poceuiickoi $Gepepannm, peanH3y X OCHOBHBIE
00pa3oBaTENBHBIE IPOIPaMMBI.

Cozepianve mporpamMmsl 0o Gu3mKe HApaBREHO HA (POpPMUpOBAHIe
CCTCCTRCHHO-HAYYHOA KapTMHBI Mupa O0yumwouwxcs 10~11 knaccos IpH
O0yueHHH ux PuIAKC Ha 6A30BOM YDOBHE Ha OCHOBE CHCTEMHG-AEATENLHOCTHOMD
noaxona. Ilporpamma no ¢msuxe cooTmercTnyer TpetosanuaM OIOC COO k
[AAHUPYEMBIM  HHMHOCTHBIM, [NPEAMETHBIM H MeTanpe MeTHbiM PE3YNBTATAM
ODYUEHHS, A TAKIKE YYWTBIBACT HEOGXOMHMOCTL PeaNy3aAliH  MEeXIIpeMEeTHEIX
CBa3eH (PM3UKH ¢ eCTeCTBENHO-HAYSHLIMY  y4eBGHLIMHM npepMetam, B weid
ONMPEAEIIAIOTC GCHOBHbLIE LENH H3YHEeHWR (HIUKH HA YpOBHE CpeOHero oBILero
00pa3oBaKHA, NNAHUPYEMBIE PE3YIBTATH OCBOCHUSA KYpea PHIHKM: MTHUYHOCTHBLE,
MeTanpeaAMeTHbIE, NpeaMeTHER (Ha (a30B0M YpOBHe),

{lporpamma no dusuke BKMICYAEST:

* [WIAHUDYEMBIC DEIYABTATL OCBOCHHA Kypca GuaukH Ha 5a30R0M yposHe, 1

TOM YHCIe IPEIMETHLIE PE3YNBTATE! 110 TO/laM ODYUEHHS:

* COmepxaHne yycOHoro npeaMeta «Pu3nka» no rogam 0byueHHa.

Du3uka xak Hayka o HanBonee OBUIMX 34KOHAX MpPHPOAL!, BBEICTYOAS B
KauecTBe yHeOHOro penMeTa B WKONE, BHOCHT CYLUECTREIHDI BKIaT B CHCTEMY
3HAHKH 00 okpyxatoiem mupe. LIkonsHeii Kype H3NKH — CHCTEMO06pasy oL
AR ECTECTBEHHO-HAY'HBIX YUCOHBIX IPEAMETOB, IOCKOABKY (M3UHECKHE 3AKOH)
fIEHAT B OCHOBE [MpPOICCCOB M ABIEHHH, M3yYaeMbelx xumuell, Buonorueil,
(u3HyecKoR reorpaduell v acrpoHomueidl. Henonpiosanue  w AKTHRHOE
[PHMEHCHHE  (MM3MYSCKMX  3HAHME  onpejienger XAPAKTEP M pAa3BHTHE
PA3IIOOOPAIHLIX  TEXHONOTHIA B ciepe anepreTuxy, TPAHCIIOPTA, OCBOCHUHSA
KOCMOCA, MOIYYEHHA HOBLIX MATCPHANOB C 23JAHHBIMH CBOUCTBAMM U IPYTHX.
Mayuenre ¢uauMKH BHOCMT OCHOBHON BKNag B (popMHpOBEHHE ECTECTBEHHO-
HAYYHOH KapTHHE Mupa ofydamlouuxcs, & hOPMHPOBAHHE YMEHMI IPUMEHATS
HayYHbIH METOM OIHAHH) NDH BBITONHEH Y MK y4eDRhIX uecnenoBanui,

B ocHoBy xypca Ousmkn ans yposHs cpeamero o6uiero ofpaioranna
ROTOKEH PAL HMASH, KOTOPHIE MOJKHO PacCMaTpHBaTh KAK NMPHHLHNG  ero
OCTPOEHUY,



Hoea yenocmuocmy. B coOTRETCTBHR ¢ Heit KYpPC ABAASTCE NOTHYECKH
3ABEPLUCHHBIM, Oll CONEMIKUT MATEPUAI H3 BCEX Pa3leson QHIMKH, BEITIOHAST KakK
BOTIPOCH! KTACCHHECKOH, TAK H COBpeMeHHOH (hH3NKH.

#der zenepaiuzayuy. B COOTBETCTBHH ¢ Heil MATCPHAN Kypca (MIMKN
OORCRMHEH BOKDYT (M3NuecKHX Teopuil. Bejlymmm s Kypce 4BaAseTCS
QopMHpOBaHKHE OPeicTaBIeHHUIT O CTPYKTYPHBIX YPOBHAX MATEpPHH, BELLUECTRE M
none,

Hoea zymanumapusayuu. EE peanuzanvsd UpemNolaraeT MCHOIB3OBAHMNE
FYMAIHTAPHOTO TIOTEHUHANA (hH3HUECKOM HAYKM, OCMLICICHWE CBARH pPazByUTHA
PHINKK T pa3BHTMCM  ODMIECTBA, & Takwe MEPOBOR3PEHYSCKHMM,
HPABCTBEHHBIMM H 3KONOTHYECKHMMH DpoblieMamy,

Hdern npuxnaduot  wnanpasaesnocmu, Kypc o@#3uky  npennonaraer
3HAKOMCTBO € LIHPOKUM KPYTOM TEXRHYECKUX M TEXHONOMHYECKHX NpPHIoKeHni]
HIVYEHHBIX TEOPHH H 3aKOHOB.

Hden sxosvzusayuu  peanmsyetcs NOCPCACTBOM  BEEJCHMA 3NEMEHTOB
COLSPKAHMS, NROCBALCHHLIX  5KONOCHYECKHM  HpobreMaM  COBPeMEeHHOCTH,
KOTOpRIE CBA3AHEl C PA3BHTHEM TCXHHKW M TeXHOROWH, a Take o0CYXIeHMs
npobdem PALKOHANEHOTO IPHPOOMOMBIORAHHS H IKCHOTHYECKOH Ge30NACHOCTH.

CTepHeRbIMH JTeMENTAMU KyPca (U3HKH Ha YPOBHE cpenHero odinero
00pa3oBaHHs ABMSIOTCA (PH3HYECKHE TeopHH (hOpMHpPOBAHHE TIpEACTABIESHUN O
CTPYKTYPE NOCTPOSHUsA PH3IHUECKOH TeopuH, poliu (yHIAMEHTANLHEIX 34KOHOE b
MPURIHMIOE B COBPEMCHHBIX  NPEACTABMICHHEX O  OpUPOAE,  PaHKLAX
MPUMEHHMOCTH TCOPHH, ANR  ONMCAHMA ECTECTBEHHO-HAYYHEIX SBNEHMiT M
MPCUECCOB).

CHCTEeMHO-IESTENFHOCTHEIA [0OX0A B Kypce (HIHKE PEANHIYETCH OpeXie
BCETO 33 CHET OPraHu3alMH IKCHEPUMEHTANLHON [IeSTENbHOCTH O6YHaOMUXC.
fns Basomoro yposHs Kypca (M3MKM — 9TO  MCTOTBIOBAHME CUCTEMb]
QPOHTANBHEIX KPATKOBPEMEHHBIX SKCNEPHMEHTOR M nabopaTopHelx  pabor,
KOTGPEIE B DPOTPAMME N0 (ii3uKke o8BefnHeHsl B OOWHI CNIHCOK YYeHHYECKHX
MPAKTRYECKHX paDoT. Belgenewne B yxazanHoM nepedne naboparopHeix pafor,
MPOECAMMBIX  JJi1  KOHTpOAA W OLEHKH, OCYIIECTRISETCH  YHCTHWKAMH
00pazoBaTentHOrG IIPOIECCA  MCXOOS W3 ocoBeHHoCTelt MAAHUDOBAHKUA M
OCHaWenns  wabuneta Qusukw, [lpyw  »Tom olecneuusacTes  onnanenue
ODYHAIOIUMHCA YMENHAME NPOBOAUTE KOCBEHHBIC H3MEPEHHA, HCCNeJOBAHUS
3aBHCUMOCTEH  (DM3NMECKHX BENHYMH U [TOCTAHOBKY OMLITOB 110 MpoBepKe
NPEAOKERHBIX THITOTES,

bomblioe BHMMauMe yeNAeTcA pelIEHHIO pactéTHLIX H KauyeCTBeHHLIX
3aja4. Ilpn 31OM At pacuTHBIX 3a8a4 IPHOPHTETOM ABNANIOTCA 33]44H C SBHO
38/1aHHOH PH3M4SCKOH MOIENEIO, N03BONALINE IPHMEHSTS A3YUEHHEIE 38KOHEI 1




SAKOHOMEPHOCTH KAK 3 OJIHOTO paifella Kypca, TaK W HHTEIPHPYsS 3HaHHR H3
Pa3HLIX pasnenos. Jlnsg KauecTBeHHbIX 381a4 MPHOPHTETOM #BAAIOTCR 3a1aHys Ha
O0BLACHEHHE [IPOTEKAHAA DUIMYECKUX ABNCHHH M IPOUECCOB B OKpYyXANQULeH
HHINK, Tpebyrolme Beifopa dusuueckod Mofenw oo CHTYaUMH TPaKTHKO-
OPHEHTHPOBAHHOIC XapaKTepd.

B cooTeetctsHH ¢  Tpefopanusmu  @TOC COO & MaTepRANbHO-
TEXHHHECKOMY obecrnieyeHUe yueSlioro npouecca OasoBbI ¥YPOBEHb Kypca
hMINKK Ha YpoBHE cpennero obulero ODPa30BAHHA IOMKEE HIVUATHCH B YCIOBHAX
MpelAMETHOrO KabWheta QUIMKM MinM B YCIORHAX HHTETPHPOBAHBOMG Kalbuueta
PEAMETOB SCTCCTBEHHO-HAYMHOIO UMKAa. B KabGuuere ¢msuxm nomkHo OmTh
neobxoguMoe pabopartopHoe oGOPYNOBAMHE A% BROCIHEHUI YKATAHHBIX B
MporpaMMe e (QU3NKe YYeHHUECKHX MpPaKTUYecKHX paboT 1 JeMOHCTpAUHOHHOe
ofopynoBakie.

HemouCTpaunoHHOe  00opyIoBaHHe QOPMHPYETCS B COOTBETUTBHM G
NMPHHUANIOM  MHHHUMANLHOR  JOCTATOUYHOCTH W oOeclneuuBaeT MOCTAHOBKY
HCPEYHCIICHHBIX B DIpOTpaMMe RO QHIHUKE KAIOYEBHIX JNeMOHCTPauWil s
HCCHICOOBARYS  H3yvaeMmbix  SBACHWUH K TIPOLUECCOB, 3IMIHPHYECKHX i
(PYHOAMEHTANBHLIX 3AKOHOB, HX TEXHUMECKIX MPHMeHEeHH]].

llaGoparopuioe oopynosanne mna  yuenwyeckux [NpaKTHYecKHX pabor
(QOPMHPYETCA R BUAE TEMATHYECKHX KOMIUTEKTOB H 00CCIeMHBAETCA B pacuérte
OAHOre  KoMAAekTa Ha J[OByX ofbyvaommxcs, TeMatHueckhe KOMILIeKTE]
nabopaTOPHETO OBOPYIOBAHKUA ACIMHBL OBITE MOCTPOEHE! Ha KOMILTEKCHOM
HCNTOME30BAHMH AHANOrOBLIX M UndpPOBbIX NMPHOOPOB, a TakWe KOMIIBHTEPHBIX
HIMEPHTENBHEIX CHCTEM B BUAE UHQPOBRIX nabopaTtopHil,

OCHOBHBIMH LENAMY H3YYCHUA (HIUKH B 0O1en 00pa30BaAHKHH ARNAICTCS!

+ {QopMupoBaHHE HMHTEpECa ¥ CTPEMICHMA O0yYaloHIMXCS K HaydyHOMY
UIYHEHUID TPHPObL, PAIBHTHE WX MHTEINEKTYS/bHLIX M TBOPYECKHX
crocobHocTelH;

* PE3BHTHE NPeJCTABICHHH O HAYYHOM METOAE¢ MOIHAHHT M PpopMUpOBaHHES
HCCREAORATERLCKOTO OTHOWEHHA K OKPYKAOLINM ABAEHHIM;

+ QOPMHPOBAHHE HAYYHOTO MHPOBOIIPEHHA KaK Pe3yNbTATA HIYUSHHA
OCHOB CTPOCHHA MATEPHH M (B HAGMEHRTAIBHEIX 3aKOHOS GHIHKN:

» (hopMHpOBaHME YMEHMH OFBACHATE SBJEHME © HCNONbL30BAHHEM
(PUIMIECKUX 3HAHMI K HAYUHBIX OKAZATENLCTE!

» (opMupoBaHHe npencTaBReHuil 0 ponu GH3MKM ANA pasBHTMA APYTHX
CCTECTBECHHBIX HAYK, TEXHHKH H TeXHONGIHEL.

HocTixenue sTax ueneii ofecncunpaercs PEUICHUeM CIEAYROINKX 3ajidy B

NPOLECCe H3YHeHHs Kypea (pu3HKH Ha ypoBne cpefisero ofuero ofipasosanus:



* TipHOOpeTenne  cucTeMmr  3nayui 60 obumx  (ummyeciux
3AKOHOMEpPHOCTAX, JAKOHAaX,  TeopHax, BKIIOYas  MexaHuKy,
MOEKYNAPHYIO  huanky, MEKTPOIHIAMEKY, KBAHTOBYIO GU3nKy n
HEMEHTBI 4CTPOhUIAKY,

*  (POpMHUpOBaHHE YMEHHH  npHMeHsTH TCOPSTHYECKHE  3HAHHA  jix
00BACHEHHS  (imnueckiy ABNEHUH B npupose M jas NPHHATHS
NPAKTUMECKHX PeIeHII B HoBCe iR Ry O HH3HH;

* OCBOCHHE cnocoboB pewenyg PA3MUUNEX 28089 ¢ ABHO 3anaHHof
prIECK i MONEINIBIO, 3308y, 110ApasyMeBaroLMX CaMOCTOATENLHOS

* OBARMSHHE METOaMH CaMOCTONTENBHOrO IVIRHUPOBAHKA H NpOBeAeHMS
(PH3HYECKIX IKCUEPHMEHTOB, aHanusa u HHTEPTIPETALM  HHDOPMaLIKg,
OnpeneNicHuA MOCTOBEPHOCTY ITONY4EHHOr0 pe3yneTaTa:

¢ CO3ndBHe yenoBuH Ang paseuTux YMEHUH MPOCKTHO-MCCNENOBATENhCKOH,
TROPYCCKOM e 1eNbHOCTH,

Ha wsyuenue duzuxn (GazokkIi] YPOBEHb} Ha ypoBHe cpemHero obiero
00pazoBanua oTBOIHTCE 136 HacoB: B 10 knacce — 68 vacop (2 yaca B Heenw), B
i1 knacce — 68 yacop (2 4aca B Hefemo),

{Ipeanaraemuiit g "POTpaMMe no  dusuke nepeveny nabopatopanx u
MPAKTHYECKHX paboT gBigeTcs PEKOMEHIOBAHHbIM, YUYHTENs penaeT BLIOOD
POBENCHNA  MabopaTOpHeX paot u  onurrop ¢ YHETOM HBIOHBHAYSILHLIX
ocobennoctedl ofyyaomuxcs,



CONEPKAHUE OBYYEHUSA
10 KJIACC

Pasznes 1. ®usuka u Meroast vayunoro notnanua

Pu3nka ~ Hayka o npupone. HayuMbie METOAB! MO3HAHUA OKPYKAIOWETO
MApa. Ponmk okeriepumenta w o teopun B MpoLecce MO3HAHUA NPHPOALL
JKCIIEPHMEHT B (hU3MKeE.

Monenuposaume dusiueckux ABIeHHE M npoueccos. Iayudee runoTels..
Piziucckne 3akoub! w Teopun. I'panmnsi IPHMEHHMOCTH (BH3IWYECKHX 3aKOHOB.
[Ipuxunn cooTreTeTsHA.

Pone v mecto duzukn B dopmuposanuy COBPEMEITHOH Hay4YHOUI KapTuHb
MHp4, B MPAKTHUSCKOH NCATENEHOCTH Troneil,

Hemoncempau

AHAIOTOBBIE M  LUMOPOBRIC HIMEPHTENLHEIE MPHOODEI, KOMIBIOTEpHLIE
BATHYHKH.

Pazgen 2, Mexanuka

Tema 1. Kunemamina

Mexannueckoe apmwkenne. OTHOCHTENBHOCTE MeXaHUYECKOLO ABHMKEHNA,
Cuctema otcudta. TpaekTopns.

Hepemelllenre, ckopocTs {cpesuss CKOPOCTE, MTHOBEHHAf CKOPOCTh) M
YCKODEHHE MATEPHATRHOH TOYKH, UX MPOSKUXH HA OCH CHCTEMB] KOOPAMHAT,
Crowtenye nepemMelIeHmit u coxente cxopacTef,

PaBHOMEPHOE W PaBHOYCKOPEHHOE NpAMONMHEeUHOe ABlkeHHe. [padiuky
JABHCHMOCTH  KOODAMNAT, CKOPOCTH, YCKOPEHMH, TIYTH # nepeMellgHHS
MATEPHANBHOH TOYKH QT BPEMEHH.

CrobDonHOe najlenye. Yekopehue cBOSOAHOFD NageHns.

Kpuronuueiinoe  gu¥keHuc. HBHeHHe  MaTepHansHOi TOYKH Mo
OKPYHOCTH © NOCTOAHHOMA MO MOOYAHK CKOPOCTHIO. ¥ IN0Bag CKOPOCTS, NHHEiHAS
CkOpoeTe. [lephiog u vactoTa oSpauenns. LenTpocTpemutensHoe yekoperue,

Texuuueckne yerpoiictsa u NPaKTHYECKOS  [PUMEHEHHE: CNHAOMETP,
ABHKEHNE CHADANOB, UeNHble U peMEHHEIE NepeaadH,

Hemoncmpan

Mozeit CHCTEMBI OTCHETa, HNTIOCTPAUNRS KHHEMATUYECKHX XAPAKTEPHCTHK
ABMIKCHMS.

IMpeobpazosanne qeHkeunii ¢ HemoNL30BAHHEM NPOCTEIX MEXAHHIMOB.,

[laneHne Ten B BO3AYXE H B PaIpeeHHOM NpOCTPaHCTRE.

Habmoacnne npumenun Tena, 6potensoro mnox ¥MIOM K TOPH3QHTY M
FrOPHIOMTAABHO,



Hzmepenue yekopenys CBODOAHOTO Ragenuy.

Hanpagienpe CROPOCTH IPH ABMMKEHHK N0 OKPYMHOCTH.

Yvwenuvecryi FIKCREPUMEN, Radopamopusle pabome:

Mayyenuye HEPABHOMEPHOTO JIBHWEHUA ¢ LeNbIo QIPCALICHUA MIHOBeHHOH
CKOPOCTH,

Hcenenosanue cooTHoienny MEXKLY NYTAMMW, OpoHAeHHBIMH TeioM 3a
OC/IEIOBATENLHEIE  PaRlinfe NPOMEHKYTKH  BpeMeHU mpH PaBHOYCKOpeHHOM
ABHACHUM C HaYaNbHOH CKOpOCTRIO, PaBHOH HYIO,

Mayuenue neinkenns IUAPHKA B BA3KOH M HAKOCTH,

HavueHunc nemxenns TeNa, bpowlednary MYPHUIOHTANBRO.

Tema 2. Tunarure

UpuHinn  orvocHTensaoCTH Fannnes, TIlepsoii  3akon Hetotona.
Hnepumanensie cuctemsr otcuéra,

Macea rena, Cuna. Mpwaumi LyneprosvunM cun Bropoit zaxon Heiorona
AR MaTepHansHOH Toaxy. TpeTuit sakon Heiorous ANA MaTCPHANLHBLIX ToYek.

3aKOH BCEMHPHOTO TArQTemms, Cuna raxecrTu. [lepsas xocmuyeckas
CKOPOCTE.

Cuna ynpyroctu. 3akon [ yKa. Bec tena,

Tpenwre. Buas tpenus {(IOKOA, CKONBKEHMUS, kauenua}. Cuna tperna. Cyxoe
TpeHne. Cuna TPeHUS CKONBXeHMa 1 cHna TPeRHA noxos. Koabdunuent tpenus.
Cuna conpoTuenedus PH ABHIKEHNH TENa B KHOKOCTH MM [ase.

Nocrynarensuoe 1 Bpamarensnoe ABWXKEHHE abcomoTHo Taéproro Tana,

MomeHT CcuIml OTHOCHTENLHO Gl BpauieHns. ITneuo cunm., Venosus
PABHOBECHS TBEPAOTO Tena,

Texmnueckue ycrpoitetrs u IPAKTHHECKOE {IDHMEHENHE! TOMNNOHUKHY,
ABiTeHHe HCKYCCTHEHHBIX CIIYTHHEKOR,

Hemonempan

SlBneHne nHepLUY.

Cpasnenue Mace B3aUMOASHCTRYIOILHX Ten.

BTopoii 3axon HeroToHa,

Hamepenue cun,

Chomenne cun.

3aBUCHMOCTE CHItRI YOPYroCcTH o1 nedopMaiuy.

Hesecomocts. Bec Tena NpH YCKOpeHHOM NOJBEME M majlenmr:,

CpaBHeHye cun rpenus [OKOA, KAUYEHH] ¥ CKONBIKSHHA,

Ycnoeun papHosecHs TBEPAOTO Tena. Buan! paskonecns.

Yuenuveckuii sxcnepumenm, rabapamoprsre pabomy

M3yuenne nenmenns OpYCKa Mo HAKNOHHON NNOCKOCTH.



Heenenosanye 33BUCHMOCTH CHp YIPYTOCTH, BO3HUKZIOULX B NPYXKHHe K
PE3HHOBOM 00pazue, ot ux AedopManmir,

Hcenenorane YCHOBHH  pPaBHOBeCUY TBEPROTO  Tena, HMEIOWero  ocp
BpALIeHHA.

TYema 3. 3axon COXPaHeHun & Mexanure

ViMOynsc  matepuanshoj; TOMKH (Tena), cucTemu MATEePHANEHRIX Touex,
Umnynpe cumu g HIMEMEHNE uMnymLca tena Jakon coxpadenys HMITYIhCA,
PeaxkTuanoe OBHIKSHUe,

Pabora cunmt. Mowmyocrs CHJIBT,

Kunetnyeciag SHEPIHA  MATEPHANLHOR Tougxy. Teopema o6 H3MEHECHU N
KHHETHYECKOH 3Hepriy.

Horenumanpnay IHEPrus. NMorerunansnag 3HEprus ¥OAPYIro
HeQOPMUPORaHHG] UPYHHHBL  [ToTeHumanmiay JHEDrHA  Tema  8OMian
NOBEPXHOCTH 3emny.

Horenunansype B HeNOTeHUHANEHE]e CHIIBL, CBa3:  paBors
HENOTEHUNANLHAIX cHy HIMEHCHHEM MeXanMvecko JHEPTUH CHCTEMBI Tep,
34KOH coXpanen s MEXaHHYeCKOIl Fneprup.

¥npyree u HECYNPYIHE CTONKHOBEHHA,

Texnuueckpe YCTPOHCTEA M NpakTuyeckoe MPHMEHEHHE: BogoMET, Konép,
HPYWHHHBIA HCTONET, QBMKCRME paxer,

Hemonempeanny

3aKoH coxpanenns MMNYIbea.

Peakrusnoe ABHMKEHHe,

Yveumveorn s FRCRepUrenm, rabopamopiipe patomn

Hayuenme abeomoryo HEYRPYroro yaapa ¢ nomouinra JBYX OJHHAKOBLIX
HHTAHBIX MaATHHKOR,

Wccnenoranne cpgap PadOTH! Culbl ¢ M3MenenHean MEXaHHIeCKOH 3Hepruy
TeNa Ha NPHMeEpe pacTakekis PE3MHOBOMOG XryTa,

Pazpen 3, Mohexynsnpran H3ska i TEPMOAMHAMHEA

Tema 1. Ocuoen MOTERYAAPHO-Kunemyecrn if ICOP it

OcHOBHEIe nonomenus MONEKY IAPHO- KUHEeTHY e CR G TEOPpHH B UX OnEITHOS
oDocHoBaHue. bpoyhosckoe ashxenme. Jluddyzug. Xapaktep ABMMeHus u
B3AUMOZEHCTBYA 4acTHL BewecTpa. Monenu erpoenns Fa308, EHAKOCTEH u

Llenscus,




Mogent  ugeambhoro  rasa, OcHoBHOE  ypaBHenne MOJIEKYIISpHD-
KHHCTHHECKOH TEOPUM HAEalbHOrO rasa. AbcomortHas TEMTICPATYPA KaKk Mepa
CpelHed KHMHeTHYeckod JHEPIUH feMIOBOTO IBHKEHMA wacTult rasa. [llxana
TemMnepatyp Kenneuna. I'asorme 3aK0HmL ¥ paBheHKe MEHHEHEEBE—KHHHEﬁpGHﬂ.
3akon HansToua. M3onporteccs B uneaisHom raze c NOCTOAHHLIM KOMUYECTBOM
BelecTea. I'padHyeckoe npencrarienwe M30TIPOLCCCOR: U30TepMa, n30XOpa,
H3004pa.

TexHuueckue YCTPOHCTBA ¥ mpakrvueckoe OPUMEHEHHE! TepMOMeTp,
Oapomerp.

Hemoncmpayi

OneITh, TOKA3BIBANOILHE AHCKPETHOE CTPOSHME BelecTaa, goTorpathim
MOJIEKYII OpraHH4YecKHX coetHHeHni.

OneITs o audibysum xugxocrei 1 razos.

Monens Bpoyrosckoro nemkeng.

Moaens onsira [ltepna,

OnNBITH, JOKa3EIBRIOLUHE CYLIECTBOBAHHE MERMOMEKYTAPHOIO
B3AUMOJEHCTRHA.

Monens, winocTpupyiowas fIPYPONRY NABIEHUA ra3a HAa CTEHKH COCYIA.

ONBITHI, HIUIOCTPHPYIOWIHE  YPABHEHHE COCTONHHA  HACANBHOIO raza,
HIDLPOLIECCh.

Yuenunecxuii sxcnepumenm, aabopamopisie pabom:

Onpemenenne macce BO3LYXA B KNMACCHOR KOMHATE Ha OCHOBe H3MepeHKH
061EMa KOMHATEL, JABNEHHA W TEMOEPATYPhI BO3AYXA B e,

Klccne 0BaHHE 3aBHCHMOCTH MENIY NapaMeTpaMH COCTOSHKS PA3PEKeNHOro
rasa.

Tema 2. Ocioest mepsodunastiusy

TepMomnHamuveckas cHerema. BHytpeHHaa sxeprus TePMOAHBAM I YeCK O
CHCTEML! 1t cnocobul e€ namenenna. KonuvecTeo TemmaTy 1t patoTa. Buyrpennss
IHEPrHy OAHOATOMHOIO HAEATBHOTO rasa. Burip TEXNONEPCAAYH !
TENIORPOBORHOCTS, KOHBEKUNA, HIyYeHHe. YIenbHas TeiiotMKOcTS BeiilecTsa.
Konuyectso rennors MpH TeILIONepeAaye.

Houstue o6 annabatwom npouecce, Heperiit 3aKoH  TepMOguHAMHKN,
[pumencine nepeoro aaxoua TEPMONITHAMUKH K u30nipolieccaM. ['paduueckas
HHETepLpCTanys paboThl rasa,

Bropoii sakoH TepMoaHHaMuKu. HeobpatumocTs 1iponeccos B npupoae.

Tennossie  MalHHD, [ipuuuunel  gelicTsus  Teriomhix MAaLlHH.
lpecGpusoBanug sueprum b Tengoshix Malvnax., Kosdpuumenr nonestoro
JeHCTB: 1 TennoBofi MawmHs:. Llakn Kapho u ero rosgduument menesuoro
REHCTL 11, IKONOrHYECKHE NpoBnemb! TENNOIHEPreTHKM,



Texunveckue YCTPOHCTBA ¥ mpakTuyeckoe HPHMEHCHWE:  nMBMraTens
BHYTPCHHEre CrOpamHs, GulToRol XONQRHINBHUK, KOHEHLHOHED,

Hemoremparymm

Hsmenenne BHYTPCHHEH 3HEPruM Teny IPA COBEpUICHHWH paboTLl: BeIleT
NpoOkH u3 GyTankw nom aeteTauen LHaTOr0 BO3NyXa, Harpepaume >hipa B
TATYHHOH TpyGKe myTénm TPEHHY (BHHEG,IIEMGHL}TPHLIHH).

HMamenetue BHYTPeBHel 3Hepriy (TeMriepatypot} Tena [IpH Termnonepegaye,

Oneit 1o aaabatHomy PACIIMPELiHIY  Bo3ayxa (onmT C BO3IYUIHhIM
OTHHBOM),

Mogenw napogoit TYPORHBI, ABHTaTE NS BHYTPCHHCTO Cropanud, peak™MeHoro
ABHIaTe 14,

Yuenuuecrusi Kenepumenm, rabopamopueie pabomo:

Himepenne yaennuoi TEMIOEMKQOCTH,

Tema 3. Aepezamuvie cocmonm s gelqecman. Pasogoie nepexodsr

IMapooGpaszosanme i ROnACHCaumMA. Mcnapenue n kunenye, AbconworHas w
OTHOCHTENBHAS BINaXHOCTE RO3ayxa. Hacelutennsnit nap., Vienppas TEIOTA
napoobpasosanms. 3aBUCUMOCTE TEMITEPpATYDPLI KHTICHHS OT JaBTeqH.

I's€paoe reno. Kpuetanmyueckue H aMOpHHBIE Teja, AHH30TPOIIMA CBOHCTR
KpHCTannoe. JKuixpre kpucranmm, CoBpemeHHpIe MaTepranel. Tlnaenenwe §
KpHCTannu3anvs. Y aenbvas tennora naBnesnd. Cybnumanus.

¥PaBHelHe Tennosory Ganairca.

Texanyeckpe YCTPORCTBA M NpakTHYecKoe NPHUMCHEUWE: TUrpoMerp ¥
ICHXPOMETD, KAMODHMETP, TeXHOIOIHIL NOTYHEHHA CORPEMEHHEIX MaTepHATOB, B
TOM “IMCIC HAHOMATEPUANOB, I HBHOTEXHONOT 1Y,

Heronempayu

CrolicTBa HACBINIEHHbIX 1apop,

Kurtenue upn nonmsxennonm DABICHHH.

C1iocobel u3Mepenua BlaKHoCTH.

Habnrofterne narpesauus u fIIIABNEHAR KDUCTAIUTHYSCKONO BELIECT R,

JleMORCTpauus kpueTamios.

Yuenuueciu; IKCREpUMErm, rabopamopible pPabonie

Wsntepenne otnocnrennuoi BRAKROCTH BO3IAYXA.

Pazmen 4, DNEKTPOAHHAMIKY
Teaa 1 daexmpoemaniuxg
DIACKTpH3AMA  Ter. DneKTpHyecKHii 3apAag. /Iea Buaa MMEKTPHYRCKHX
3apanok. Iposoanuxy, AHICKTPHKY M [ONYNIPOBOARHKA, 3akon COXPaHesHn
AMEKTP!1Ieekoro 3apsya,

DNEXTpHYecKoe  none. Hanpsoxéuwoctn INCKTPHYECKOTO  NOJNA. TIpunrnun



CYNEPTNOZHUHK DICKTPHYSCKHX nonel. JIHaun HANPSKEHHOCTH INeKTPHYECKOTO
[TQIS.

Pabora cun  snextpoctarmyeckoro nmona.  lloteHuman. PasHocTs
noTenuranos.  Ilpopoanukn u QHNCKTPHKE B 3JISKTPOCTATHYECKOM HOJe.
Huanextpudeckan nponviemocts.

DTEKTPOEMKOCTS. Konnencatop. InektpoéMkocts nnockoro KOHJEHcaTOpa.
DHUEPrua apaKeHHorg KOHZelicaTopa.

Texnuveckye YCTPOHCTBA M IIpakTHueckoe MPHMeNEHHE: D3EKTPOCKO,
HICKTPOMETD,  BREKTPOCTATHYMECKAS  3amUTA,  3a3eMieHue aneKrponpubopos,
ROHAEHCATOP, KOMMPORATLHEIN annapar, CTPYHHRIA IpUHTEp.

Hesonempayun

YCTpoHCTBO 8 MpHELMN feficTays 3NEeKTPOMETPA.

Blaumoneiicreue HasIeKTpU30BARHBIX T,

DaeKTpHuECKOe 1Tofe 3ADAKEHHBIX Tel.

[IpoBomumukH B onexTpocTaTHICccKoM nose,

DNEKTPOCTAaTHYeCKas 3alUHTA.

LM3NeKTpuKY B 2AeKTPOCTaTHYeCKOM [ome,

3aBncHUMOCTE BNEKTPOEMKOCTH  MMOCKOro KOHICHCATOPA O IIomany
MTACTHH, PACCTOAHKE MEXKAY HHMY MHANEKTPHYECKOH TTPpoHKHNaeMOCTy.

DHEPris 3apEKeHHOTO KOHACHCaTOpA,

Yuenuneckuil sxcnepuvenm, Rabopamopueie pabomuvr

Hsmepenne anexrpoémkocty KOHOeHCaTopa.

Tema 2. Hocmonnnsei Mexmpuieckuii mox, Toru ¢ paznwinsty cpedax

AnexTpuyeckuil Tok. Yenoaus CYLWCCTBOBAHKA IEKTPHUYECKOTO TOKA.
cToumiku Toka. Cuna roxa, ITIoCTORHEEI TOK.,

Hinpaxenue. Jakon Oma gng YYACTKa LeTH.

DICKTPHYCCKOE COMPOTHRICHHe, VY ienkuoe COMPpOTHBIEHHE RBeUISCTRA.
[locnesioratenskoe, mapannennioe, cvelraanoc COEMHCHHEE NMPOBOIHKYKOB,

Pabota oanexTpuyeckoro Toxa. Saxon Hoxoyna—Jlenna.  Moumocrs
3NEKTPHHECKOIQ TOKA,

DUSKTPONBUKYIIAS CHiIA | BHYTPEHHCE COTPOTHBICHHE HCTOYHHKE TOKA.
JaxoH (iva AN nonHoi (38MKHYTOf) alekTpraceKoii eny, Kopotkoe saMuikaune.

JICKIPOHHAS  TPOBOTMUMOCTS TBEPABIX ~ MeTAMIOR,  3aBHCHMOCTE
CONPOTHBACHUA METAICB OT TEMIEPATYpSI, CrepxnpoBoaumMocTs.

FIEKTPHYECKMH TOK & Bakyyme, CBOHCTBA BIEKTPOHHbIX MYYKOB,

[onynpoeonnmxu. CobcTrennay 7 MPHMECHAA  TIPOBOAHMOCTL
MOy BOIHMKOE, CeoifcTsa p-ti-nepexona. Ilonynposoarnkoreie NpHOODE,

J.IUKTPHYECKHT?  Tok B pacTBopax  n  pacnniaBax  3NMeKTPOIKTOB.
INeKTPOIMTHYECKAS HHCCONHALIHA. SMnexTponua.



NeKTpHHeckuli ToX B rajax. CamoctoaTtentupiii u HECAMOCTOATENBHbIH
pazpan. Monnuus, [Tnasma,

Te uuyeckye YCTPORCTBE H  mpakTuyeckoe IpHMEHeHHE:  ammepmerp,
BONBTMCID, peocTar, HCTOYHHKM TOKZ, JNeKTPOHArpeBaTeNbH e npubopsz,
HICKTPOOCBETHTEbHEIE IPHBOpLL, TEPMOMETD CONPOTHBNCHHS, BaKYyMHEIH nHoT,
TEPMECTODBI H doTopezucTopsl, {10IY TPOROIHHKOBELI AHOM, ralbBaHuKa,

Hestoncmpaipu

VI3MepeHue CM/IBf TOKA H HaNRpAxeHus,

3aEHCUMOCTL  CONPOTHBNEHUS HHIWHAPHYECKHX NPOBOAHUKOR OT JAHHLI,
IIdiLAN TONEPEMHOTID CeYCHMS 1 MATEPHANA.

Cumemnanioe coeqnnente TPOBOAHMKOR.

[Ipamoe  usMepenne HMICKTPOABMKYINEH CHNb.  KOpoTkoe  saMpixapue
TRABBAHHYECKOTO MIeMeHTa U OLeHKa BHYTPCHHEIO CONPOTHRICHHA,

34HHCHMOCTD CONPOTHBCHHS METANINOB OT TeMIEpaTyPHI,

[posogumocTs INEKTPOMHTOR.

Hexpopoli pazpan i IPOBOOUMOCTE BO3AYXA.

OXHOCTOPOHHAS IPOBOIUMOCTE ouoga.

Yucrueexut sxenepumenm, RabopamopHule pabonte:

WM3vuenne cmeyiannoro COCOMHEHHA PE3HCTOPOR,

Hivieperrue HIEKTPOABHAKYIEH CHNBL UCTOYHMKA TOKAE H ero BHYTDEHHEro
COMPOTH BIEHHS.

FladuironeHue INCKTPOIHIE.

Mexnpeamerisie cansn

W renne kypea ¢msuxk Gasoporo YpoBHA B 10 kimacce ocyuwectrrigeres c
YIETON  COOePKATEbHEIX MOKNPEAMETHAIY  cBAlel C KYpCamy MareMaTHKH,
Buonor i1, xumuw, reorpagMy i TEXHOROIKY,

Mo wenpedemusie ROHAMUR, CBH3AHHbIE C M3YYEHHEM MeTOLOR HAYYHOIO
MOSHANHIA ABICHHE, HayyHblH haxr, runoresa, $usHyeckas BENMHYHHE, 38KOH,
TCOPHA. 1 1IORICASHHE, JKCTIEPHMENT, MOJCHpOBAHITE, MDD, H3MEPEHMe.

MoouoMamuxa:  pelieHHe  CucTemur YPABHCHHH, nuHelinad  drvakuus,
mapabe. . runepbona, ux rpathukn u cpoiteraa, TPHTOHOMETpHYECKHE (DYHKUMM:
CHHYC, | /CHHYC, TAHTEHC, KOTEHTEHS, OCHORHOE TPHICHOMETPHYECKOE TOXKAECTRO,
BEKTODL i1 X IPOEKIHK Ha OCH KOOP/IMHAT, CHOMEHHE BEKTOPOB.

bi 1102um; MexaHpdeckoe ABHIKCHHE B XMRBO# Npupoge, AHMhY3UA, ocMoc,
TEMTOU w11 JKHBRIX OPraHH3MOR (BH b TENNONEpetauH, TemoRoe PaBHOBecue),
INEKTP e CKHe ABTIEHHA B KUROM NpHpoae,

Ai s IMCKPETHOE CTPOCHHE BEIUCCTEa, CTPOCHHUE aTOMOR K MOIIEKYIT, MONE
BCIICCLI.0. MONADHAS MAacca, TeroBsIe CBOMCTBA TREPZBIX TEN, WUIKOCTEH H



Fa30B, ' ICKTPHYECKHe CBOHCTBA METAJLIOR, JICKTPONUTHYEC KAy AHCCOLHAL 1S,
raisBal Ka,

Feozpadbua: snawnoeTy, BO3IYX&, BETPHI, GapomeTp, TePMOMETp,

Texionozusg.: npeodpa3oranue ABHXXGHHHA ¢ McHone30BanneM MEXaHHIMOB,

HMIIYJI | B TeXHHKe (paketa, BomOMST APYTME), OBWraTtess BHYTpPeHHErO
CFopane: . maporas TypGuma, 6uTopod XOACAHITBHHE, ROHAHWUWOHED, TeXHOMOM N
NOIYHE LA  COBpEMeHHRIX MATEPHAIOB, B TOM yMcoie HAHOMATEPHANTOB,
HaHOTEX I ONOrHY, MEKTPOCTATHYECK A 3aUHTa, 3a3eMITed e JnrexTponpubopos,
KCepoxe, CTDYHHEIL NpHHTep, ANCKTPOHArpeRaTENLHEIE NpHGopPEI,
BIEKTPO 1 BETHTE BN LR NpHHOPLI, rafbRadMKa.

11 KN CC

Pazne. 4. FnexTpoannammica

Teva 3. Mazaumuoe noze. IAEKIMPONaH ihtHasn HHOVK it

IMo :Tosunbe MATHUTBL.  Biausmonelictye NOCTORHHLIX  MarHuTOR,
Maruur ve moge. Bextop MaruutHoij HHAYKOME. TlpHugun CYNepno3sHUHA
Marumi: ux none, JIupup MArHHTHOH MHEIYKMUHH, KapTHua nunwmgi MAarHHTHOT
AHAYKIUIA MOJIA TOCTOSHHBIX MAFHHTOR.

MaruuThoe Tone OPOBOIHHKA ¢ TokoM. Kaptiea numwmi HHIYK UMY
MariuTHOTO DOJMS TNHHHOMS fIPAMOLO NPOBOMHMKA M 3aMKHYTOrG KONBIEBOrO
MpOBOU K], KATYIIKH ¢ TokoM. OnpT 3pcrena. Baaumoneiicraye NPOBOAHUKOB C
TOKOM.,

Crela Ammepa, e MOAYNb N HaNpasieyue,

Cuna Jlopehua, eé MOAYNE W Hanpaeneune, JpHxenmne 3APSOKEHHOH vacTHlL]
B OAHOPONHOM MArHUTHOM none. PaBoTa cHabl JTopena,

B 1eHue HICKTPOMArHKTHOR  uanykupy, THoTok BCKTOPa  MarbnuTHoH
HHAYKIL 1. GnexTpoaARmKyIas  cuna MHIOYKIKH. 33KOH afdeKTpoMarnuTHOfM
HHOYK!!: | Dapageq.

Biixpesoe amektpuueckoe NONe. DEKTPORBMKYUIAn Cuia HHAYKUHH B
NPOBOIHKKE, HAMKYLIEMes HOCTYITUTSNIEHO B O/IHOPOAHOM MarHuTHOM [1o1e.

Hpasuno Jlenya.

i rvktHBEOCT. Arneune CAMOHHIYKLMH. JAESKTPOABHAYIAS  cHa
CAMOMI . KLIHM,

H- U MACHETHOTO NOIY KATYIWIKK C ToOKoM,

JICKTPOMATHUTHOE fane.

Texunueckue YCTPORACTBA ¥  pakTHZecKoe NMPAMEHEHHS. MOCTORHHLIE
MArHUTh.  ONEKTPOMArHuThL, INEKTPOABUraTENlL,  YCKOPUTENH SIeMEHTaPHIX
HACTHIN.  ILAYKUMOHHASA Nfeyy,




A oncmpayy

OrtielT Dperena.

OTknoHeHe NEKTPOHHOTO MyYKA MArHUTHRIM nomem,

Hubun unayxupy MArHHTHOTO Toax.

Baaumoneficrage ABYX NPORONHHKOR ¢ TOKOM.

Ch 1a AMnepa,

Aciictare cunp Jlopenua Ha womk IMEKTPOIHTA.

fBneyue MCKTROMATHHTHON HHAYKUHH,

[Ipasuno JMenya,

3aBHCHMOCTE HICKTPORABHKYILEH CHAR HHAYRUHH OT CKOPOCTH M3MeHeHus
MarHHT!:0TO noToka,

A renne CAMOHHAYKLHH,

Vieuuuecrkus IKCREPLUMENm, Aabupamoprie pabomui

HMiyuense maranruoro ONS KATVIIKY ¢ TOKOM.

Hccnenosauue nefiornyg NOCTOAHHOIG MarHuTa Ha PaMKY ¢ ToKoOM,

Heenenopanue spnenus HICKTPOMArHHTHOI HHAVKIHHY,

Pazne. 5. KoneSanus » BOJIMbI

Teseg I, Mexanuyecsiue u MIEKMPOMUZHILNIDIE KOTCOUH LR

Konebatenenas  cucrema. Ceobomnele  mexanngeckue XonebaHuua.
[lapmonngecxkye KoneGanna. [lepuon, HacTOTa, aMmIHTYAR W daza KQebanul.
Mpyscunneibt Magmimg, Maremaruyecknit MasTamc, YPaBHEHUE TapMOHMYeCKHxX

HOCANBHOM  KoNeGaTenpHom KOHTYpe. ARanorus mespny MEXAHHYECKHUMH |
HICKTPOMATHHUTHEIME  KoneBanugmy. Dopmynia Tomcona., 3akom COXpraHeHWR

Hpegerasnenne o JATYXAIUHX Konebagunx, Boiayxpensisie MEXaHHYeCKHe
KomedaHie, Pesonanc, BBHYXAeHHbIE AEKTPOMATHHTHEIE KOneHaHsg,

Hepemonnsiit  Tox, CHHycoMaantL it HEPEMEHHBIH  TOK, MoiuxocTh
HEPEMEHHOTO Toka. AMmmMTYAHoe o HEACTRYIOUIES 3HRYSHHE CHIB! Toxa 1
HATIPSEH S,

Tpancdopmarop. Hpoussonerro, Hepenaua v norpebnedme ANEKTPHYECKOH
JHEPruiL. DKonornyeckHe PHCKH [1pH NpousBoacTae VIEKTPpO3HepruH. KynsTypa
HEIIOML30BAH KA VICKTPORHEPTHH B IOBCEAHEBHOM KHIHL.

Aevonempayn
Hooitenosabue NapaMETPOB  KonebaTebHOI cheTems (MPYXUEHEIR  mau
MATEMUTHYCCKHI MasTHK),



Habmogenue 3aTYXAKIMX Konelannii,

Hcenenosanue coojicry BRIHYHACHHELX KOmedanuii.

HaGnionennue pezonanca,

CBOGOMHEIE JMeKTpOMarHHTHb e KoneGanus,

CeuunnorpaMms (3asucHMocTH CHIIBI TOKA W HanpOweHUs oT BPEMEHW ) Nig
HISKTPOMATHHTHBIX KOTehayuii,

Pesonane npm HOCIEAOBATETLHOM  COCNHHEHUM Pe3ucTOpPa,  KaTyiuku
HHIYKTHEHOCTH M KOHZeHcaTopa,

Moazerns nunnn JMEKTpOTIEpenaYm.

Yuenuvecxutt sxcnepuvenm Rabopamoprme patomes

Heenegosanue FBHCUMOCTH MEepHONa MATBIX KOneOamHu I'PY33a Ha HUTH OT
MIMHB! HHTH M MACCh! Ipy3a.

Hcenenopanne ICPCMEHHOTO  TOKAa B Uend  uy MOCNeAOBATENEHO
COCNMHEHHEIY KOHACHCATOpA, KATYIIKY K pesHcTopa.

Tema 2. Mexanuuecxue i AICKMPOMRZHUHLIE 8071BE

Mexatmyeckue Bonmer, YCIOBHA  pacnpocTpanenus. [Tepron, Ckopocts
PACTIDOCTPAHEHHA M [JNMHA  BOJHEL [Tonepeunste w  npogonsHele BOJIHEL.
Hutepdiepenuus u RAGPakitH MEXaHUYSCKHX BOJTH.

3eyk. CKOpPOCTE 3BYKE, I"pomkocts 3ByKa. Bricora roua. Tembp 3ByKa.

JNEKTPOMATHUTHEIE BOJIHE. YcnoBus u3nyucnus MEKTPOMArHUTHBIX BOJH.
B3aumuasn OpHeHTauKs BexkTopoB E, B, V g MIEKTPOMATHUTHOH Bonue. CeoficTra
HMICKTPOMATHHTHBIX BOJH: OTpaXEHuUe, MIPCAOMIICHYE, NONIpH3aIMa, Audpaxius,
HHTepgepeHung. CxopocTs BAEKTPOMATHHUTHLIX BOJH,

Llkana snekTpomarnutanx pong. [IpHMEHEH e MeKTPOMArHUTHIX BOJIH B
TEXHUKE ¥ OLITY,

I IpuHIMNL! PAAHOCBA3M U TelcBHICHUN. PagHonokaus,

JACKTpOMaruuTHOE 3ArpA3HERNe CKpYWAIoIeii cpennl,

Texuuyeckue YCTPOHCTBA M MPaKTHYECKOE NPHMEHEHHE: MY3IBIKINLHEE
HHCTPYMEHTE], YRBTPa3BYKOBaA AHAFHOCTHKA & TEXHHKE H MeluuuHe, panap,
PATHONIDAEMHMK, TCIERN30p, AHTEHHA, Tenedon, CBU-neys,

Hemorempaymy

Obpazopanue PACHIPOCTPatCHHAE TIOTICPEUHEIX B HPOAONLHBIX BOJILL.

KoneGmoucecs Teno xax HCTOUHMK 3BYKa.

Haduronenne orpakenus 1 PCIOMIEHHT MEXAHHYECKHX BONH.

Hatniwonenue MHTEPOEDERUNY # HHDPAKUHN MexXaii YCTKWX BOJIH,

3BYKOBOH pesonanc,

Habnomenne cpasu CPOMKOCTH 3BYKZ ¥ BLICOTEI TOHA c aMMAHTYIOH |
HACTOTOH KOJieBaHuii,



Hceenenosanie CBOHCTB HICKTDOMAruHTHEIY BOJIH; oTpaxcHHe,
IPEROMIICHHE, NONAPH3ALHMS, IHppakLnA, HHTEepdepeHIug,

Tema 3, Ommuna

leomeTpuueckas  onruka, Mpavonuneiinoe PacnpoCcTpaHeHue ceeTa B
CAROPOAROKH cpene. Jlyu ceta. Toueunpri HCTOYHHK CBeTy.

Orpaxenne crera. 3akonn OTpamenus ceeta. Ioctpoenue u300paKennii g
INOCKOM 3eprae.

[Ipenomineriite cBeta, 3akomy; HPCIOMASHEA cBeTa. ABcomoTHLY nokasaren
HpeoMnenna. Ilomioe BHyTpeunee OTpakenne. llpenentusiit yronm nomnmoro
BHYTPEHHETO OTpaXeH s,

Hucnepeus eseta. Crokumii COcTag beaoro ceera. [Ber.

Cobupatowpie u PACCCHBAOIINE  nWH3R.  ToHkas aumia, DokycHoe
PRCCTOARHE ¥ ODTHYSCKAs CHMNA TOHKOL nhH3et. Tloctpoenue H300paxkenul B
coDHpalownx u PacCeHBaIOIIHX THH3aX, DopMmyna ToskolH AHH3LL, YBenuuenue,
AdaBaeMoe NHEH30I.

Upenens: npumenuMocty FeoMeTprYecKol onTHKY,

Bonuosas onruka. Wutepdepernun  cpera. Korepentueie uetounusy,
Yeneeua HaGniogenus MAKCHMYMOB W MHHAMYMOB B uHTepdeperuWor o
K@PTHHE OT ABYX CUH(A3ZHRIX KOTEPCHTHEIX HCTOYHHKOB.

Hadpakuus cpera, Hudpaxuuonnan  pemdrica. Yenoswe nabmogenns
MABHBIX  MaKCHMYMOR NP nageduy MOHOXPOMETHYECKOT)  CBETA Ha
AHppakuMoNHy0 pemeTKy,

[Tonspusauna cpera,

Texnuueckue YCTPOHCTBA H MpakThHyeckoe MPUMEHeHRE: OYKH, fyna,
doToanmapar, npoexHOHHLI] annapaT, MuKPOCKOI:, TEecKon, BONOKOZHAS
ONTHKA, AHPPAKLICHHER pelusTia, noasipona,

Hemonempayuy

Mpamonuueiinoe PACIIPOCTPAHCHAE, OTPHKEHME M [IPENOMIEHHE CRETa.
Onrudeckue npuSopn.

MNonnoe BuyTpenyee OTpaxeHue, Mojens ceetosona,

Hceneporanue croiters M30bpameHuil B Tunzax.

Mopenn Mykpockona, Tereckona.

Habnmiomenue HHTEpdepeRnuy cpeTa.

Habnronenne nudpakumm ceera.

Habnioperne JUCTIEPCHI CReTA.

Honyyenne CHEXTPA ¢ NOMOLUKIO PH3ME,

Honyuenre criextpa ¢ nomoursio JH(DAKIHOHHON peldTry.

HaGnoneHne nonspusauum ceera,

Yuenuveciuii IRCHEpUMenm, habopamoprsie pabom



Usmepenne nokasates MpeNOMIEHHS CTeKNa.
Hcenenosaune croitcrn H300paKENi B IH3ax,
HaBnronenve aucnepenn coera,

Pazaen 6. OcroBul cnemsanspoii TEODHH OTHOCH TENLHOCTH
I'panutel  npumennmocts  knacen HECKOH  MexaHHKw, [TocTynaTe
CREUMANLHOU TEOPHU OTHOCHTENHHOCTM! UH BAPHAHTHOCTE MONYNS CKOpPOCTH
CEETA B BakyyMe, NPHHLIAI OTHOCUTENLROCTH i HiuTeHHa,

OTHOCUTENEHOCTE OHOBPEMEH HOCT . Jamennenve epeMenn u COKpalleHHe
JANHHEL

JHeprus U HMIOYIBC PENATHAMCTCKOH YacTHIILI,

CRA3b Macew: ¢ FHEPIHER H UMNYIECOM DeNATHBHATCKON UACTHILL. JHEeprua
TOKOA.

Pasaen 7, Ksautopau dusuka
Tema 1. Inemenmp keanmaogoit ORMIIKH
DoTowsl. Qopmyna ITnanka cessu JHEPrHY GOTOHA © eT0 YaCTOTOMH, SHeprus
1 UMIYABE (OTOHA,
OTKpeITHE M HCCNleg0BaRNHe dotoagdexta. Oneire A. T, CTomeTopa. 3aKOHEI

dotoadekra. Ypasuense SDiiuurreiina ans gorosdderta. «Kpacuas rpasyay
tboToaherra,

Hasnewie cgera. Coprra: IT. H. Nebenena.

XHMHYECKOE feiicTBHE cReTa.

Texnmuyeckue yerpofictea # npakTHueckoe MPHMEHEHHE. QOTONEMEHT,
(POTOOATUKK, CONHETHASR baTapes, ceetoanon.

Hemornemparu

POTOSPPEKT HA YCTAHOBKE ¢ UHHKOBOH IACTHOM,

Hccnenosanue 3axonos sHelnnero dorozddexra,

Ceetonion.

ConHeddas SaTapey.

Tema 2. Cmpoenne amoma

Monene atoma ToMcoHa. OnNbiTor Pesepdopna no paccesumo o -YACTHLL
[Inauerapuas monmens aroma. [loctynarer Bopa, Mznyvyenne w normomeuue
GOTOHOB NpH Nepexofe aToma CAHOTO YPOBHS 3MEPruH Ha Apyrod. Buap
CNEKTpOB. U NeKTp ypoBHei JHEprui aTOMAa BOJOPOHA.

Boarossie croficTsa uacTu. Bonmk A& Bpoiins. Kopriyckynapao-sonnosoi
TYATIH3M,

CIIOHTaHHOE M BRINYKIeHHOS HILydeIrie.

TexHuyeckue yetpolictea u HPAKTHYECKOE TPUMEHCHHE: CIeKTparbHEbIM
4HAMTH3 (CHeKTPOCKON ), flazep, KBAHTOBLI KOMIBIOTEp.



Hemonempayuy

Mopnens onsira Pesepdhopna.

Unpenenedue gnuyLr BOJIHBI Nazepa.

HaGnionenue nuumeinarsx CIIEKTPOR HiTYYeHus,
MMazep.

Vyentrveckury IRCREPUNEHM, rabopamopnste Patomu:
Habnionenne oy HeH4aTOrg CICKTpa,

Tema 3. Amomnoe ROpG
SKCNIePHMEH b1, ACKAILIRAIOUIHE cho

HKHOCTb CTpOeHMR anpa, OTxpriTHEe
FATHOAKTHBHOCTH.  OmpiTh Pesepdopna  no COPeACIeHHY  COCTaBa
PANHOAKTHBHOTO AInyHeHua. CeoficTpa ajb@a-,

Dera-, FaMMa-H3NyHeHHY,

Baunanue panuoaxtusnocty pa WHBbIE OpPraHu3Mal,
OTKpeITHE NpoToHa HedTpora. Hyknonnas MOLens aapa [elzenGepra-
Hsanerixo, 3apag Anpa. Maccosoe

HHCNO anpa. Mioronsr,
Aneda-pacnan. IMEKTPOHHLIE M no

3UTPOHHLI Oera-pacnan, ['amMma-
HINYHEHEE. 3aK0H PaaHOAKTHBHOMG pacnanma,
JHEPrud ¢BA3H HYKJIOHORB B 7

Anepueie peakmy, Henenue 1 cHuTes anep.

Arepueiit peaxrop. Tepmoanepusiit cupTes. Ipobremu: u NEPCNIEKTHEBE
ANEPHON IHepreTUKy, JKOIOrHYeCcK e aciexrTHl Anep

HOH JHEPreTHKH.
SneMEHTapHme HACTHURL, OTKpBITHe NO3HTPOHA,
MeToan! Habmonenus i PETHCTPAUMY BleMeHTapabIx YACTHIL.
PyHnamMeHTanEbIe B3aUMOAEHCTBHA. EiuHeTRO PURHYeCcKOd KapTHHEI MUpa,
TexHuueckue YCTPOHCTBA U NPaKTHYeCKDe NpHMeneRne: nosumery, KaMepa
Bunscoua, anepyptii PEAKTOp, atoMHas Homba,

ﬂemc:rucmpmguu

Ape. AaepHnte e Hedext macer SAPA.

CudTunx HOHHU3HDYIOIUX YacTHI,
Yucruveciuil FRCREPUMEnm, Nabopamoprpie pabiome

HMccnenopanue TPEKOE YacThN (0 roToBLIM PoTorpadmm ).

Paznen 8. Inemernto ACTPOHOMITH 1t acTpoduznKHy
3Tam pasBuTH acTpoHOMHH, [Ip

HIIAQHOE H MHPOBOI3pEHYecKoe sHae e
ACTPOHOMHH.

Bun 3E3am0r0e Heda, Cosseagnn, sprue 3BE3ABY, NIaHETL,
ABHXEHH,

HX BHIHMOe
ConHeuyas CHCTEMA.

Coimnue, Conueynag AKTHBHOCTLE. HMcTounux 3HepThn ConHua ¢ apéan,
3BEIAEL, M

OCHOBHBIE XapaKTepHCTHKR, Huarpamma “COEKTPANLHBIN Kiace —
CEBCTHMOCT R

- 3BE3NEI CTABHOI NOCACI0BATANEHOCTH,

3aBHCHMOCTR «mMaccy -
CBETHMOCTLY 118 3BE3q

IaBHOH noCheqoRATeNLHOCTIL Buyrpetnec CTpocHHe




38831, CoBpeMenHbIe UPCACTABICHHA O NPOHCXOMIEHNH K BooNUM Connua g
IBS3A. DTansl HINY 3883,

Mreuastii TlyTs — namg Fanaktuka. Honomenpe u OetxKeHHe Connna m
Fanaxktnre, Tune ranaxrug, Pannoranakrugy u KBasapel. YépHsie Aeipor B anpax
ranaxTuy,

Bceeieynas. Paciuupenue Beemenmofi. 3akoH Xadana. Pazberanme ranagrii
Teopug Loeinoro B3pEIBA. PenukTosoe uanyuenpe.

Mactirraduag TPYKTYpa Beerennol. Mertaranaktika,

Hepewénnnte nponemy ACTPOHOMUM.

Yuernuneckue natniodenus

Haé.:1onenus HEBOODYAKCHHBIM [IA30M ¢ HCIOJIBE30BAHNEM KOMITBIOTEPHBIX
TPRIOKCHWHE IS GhipecneHus NoNnMkeHna HebecHBIX 06heKTOR Ha KOHKPETHYIO
AaTy: OCTIORHBIE COIBEIN MY Ceseproro NONYWAapHa H Aapkue 3BE35],

Hat:nonenus 5 Teneckomn Jyumns, nnaner, Mneygoro Iyt

Obuhimaromee NOBTOpeH ke

Po:n.  gusuxy ¢ aCTPOROMYM B IKOHOMHYECKOIT, TeXHONOTHeCKO,

HPEncTan. IcHuit 0 Npupone.
Mcewnpeameripre CBHIH

Mg Kypca {urnku 6azoBoro ¥PoBHS B Il Knacce ocymecTansercs c
YIETOM ¢ ¢ IeDKATEMIBHEBIX MEKHIPEIMETHBIX cBuzeil ¢ Kypcamu  MaremaTHRH,
OO0 i1, N UMHY, FEOrpaHer i TEXHONOrUH,

Mo npedmeme ROHAMUR, CBAZBHMEIC ¢ WIydeHpen METOLOB HAYUIOro
NO3HAHI ABIEHUE, HAyYHRI} $aKT, runoresa, bHznveckas BEANYHHA, 3aKoH,
TEOPKA. 1 LitofeHke, JKCOCPHMENT, MOAETHPOBAHHE, MONENE, HAIMepeHue,

M. nevamura: PCIICHHE  CucTeMbl  ypapuenmi, TPHIOHOMeTPHYeCK e
PyHKuKY: HuHYyC, KOCHHYC, TAHTEHC, KOTAHTEHE, OCHOBHOE TPHroHOMETPHYECKOE
TOMARCY 0, BEKTOPH H 4X NpPOeKiMH Na OCH KOOPAHHAT, CROMEHHe BEKTOPOR,
fIPOU3RC | 'hIe 3NCMEHTApHRIX OYHKUMAA, Npu3gaxy nonobus TPEYTONBHHKOB,
ONPEiL. - tMe INOMAAR MIOCK X GHryp u 06néma Tey.

biocuar 3NEKTpHYECKUe ARICHHS 8 KMBOW mpupojie, KoneBaTennHue
ABHICIN-A B JKHBOK NpUpoge, onTuyeckie ABICHHA B XHBOH Npupone, nelicraye
PaHalll | Ha JKHBBIE OPTAHH3MEI.

Ak unl cTpoeHHe aTomon H MOJEKYN, KpUcTaTindeckas CTPYKTYpa TBEPILIX
el Meiuu3Mil obpazosanun KPHCTANIHYECKOH  pernérTiy, CHEKTPAILHEIH
dHanh ;.



Foo robus;  MarHUTHBIE  DOMKOCA 3EMIM, 3aMEHM  MACHUTHEIX PYA,
PpoToCLC K4 3eMyGOl ITOBEPXHOCTH, NPECKalatue seMueTpacenuil,

Tex..onozua: nUHUM MIEKTponepenay, reHepatrop ACPEMEHHOIC  TOKA,
INSKTP(: | .IITATENE, HAOYKUMOHHAA 04k, pajap, PanMonpUEMHEEK, Te/leBH30p,
aHTeHit.  2nedod, CBY-neus, NPGEKUHMOHEBIH annapaTt, BOJOKOHHAS OTTHKA,
COAHEY: . oarapes.



[IJTAHUPYEMBIE PE3YJBTATBHI OCBOEHRS ITPOT'PAMMBI MO
©H3IUKE HA YPOBHE CPEIHETO OBLUErO OEPAROBAHMS

OcBoenne yyeBhoro npeamera «Duzukas Ha YpoBHRe cpefHerc obiliero
oDpazoBaHuy (Haz0BLT] ¥POBeHB) HOMKHO 00eCney s NOCTHXKeOHe CNEeaYIOLIITX
THHHOCTHEIX, METAlPeAMETHBIX H NPENMETHBIX O0PA30BATENBHAIX PEIYNLTATOR,

JUYHOCTHBLIE PE3YILTATE]

JIueHOCIHBIE pe3ynbTaTh ocBORHM yuedHoro npeaMerta «@H3HEa» NOMHHDL
OTpaxalk TIOTOBHOCTE H CHOCODHOCTE 00y4aloUIMXCA  PYKOBOACTBOBATLCS
CPOPMUPOBANHO BHYTPEHHEH DO3MIHER NUYHOCTH, CHCOTEMOR LU&HHOCTHBIX
OPHCHTAIIMHE,  [IO3WTHEHbLY BHYTPEHHHUX  ybexnenuil, COOTBETCTBYIOLHX
TPAAHIHCHHRIM LEHHOCTAM poceriickoro ofituecTra, PACUIMPEHHE KUIHEHHOMO
ONEBITA 1 OMAITA AEATENBHOCTH B NMpolecce PCATH3aLUH OCHOBHBIX HanpasiaeHui
BOCITHTATENBHOH AEATENLROCTH, B TOM 4HCHe B JACTH;

1) rpampanekoro BocnUTaRKA:

COOPMUPOBAHHGCTL TPAKAAHCKOH MO3HIEH O0YYAIOIErocH KaK AKTHBHOTO I
OTBETCTECIIHOTO 4ieHA poccubckoro ofitectsa;

HPLIATHE  TPaAHUHOHHBIX  O0lleYenoBeYeckmx TYMAWHCTHYECKUX |
ACMOKPATHYECKHX UEHHOCTESH:

FOTOBHOCTL BCCTH COBMECTHYK) HefTeNbHOCTE @ HHTEPECAX rpamaaHCcKoro
OOLIECTH |, Y1aCTBOBATL B CaMOYIIPaBICHHH B 0Opa3oRaTeNsHOM OPradH3altig;

YMUIIHE BIAMMONECHCTEBOBATE C COUMANLHBIME HHCTHTYTAMU B COOTBETCTEHH ¢
HX (PYHKIMIMB U HAZHAUCHHEM;

VOTOEHOCTE K TYMaHHTAPHOH W BONOHTEPCKOMN AN TENEHOCTH;

2) I TPHOTHYECKOrD BOCAMTAHKA:

CHINIMIPDOBAHHOCTH poccHitckoi rpaKIalCKoH HASHTHYHOCTH,
TATPH 3R,

HEHNOCTHOE OTHOWEHHE K roOCyNapCTBeHHbBIM CHMEOJIaM, [OCTHMKEHHAM
POCCHACK 1% YYEHRIX B 061aCTH PHIUKN H TEXHUKH;

3) 1y voBNO-HpaBeTBeHHOre ROCAUTANHS:

Lo POBERHHOCTD HPABCTBEHHOTO CO3HAHNS, 3THUECKOLD NOBELEH N,

1.7 OuHOCTE OUCHHBATE CHTYAUHIO M OPHHUMATS OCO3HAHHEIE pellueHNs,
OPHEHTUDYHCE HA MOpalTbHG-HpaBCTBEH HEIS HOPMBl H NEHHOCTH, B TOM YMCle B
ACATENLHOCTH YyudHOro:

OCLY - {HHE THYHOrO BKI3Ja B IOCTPOCHHE yCToOHYHBOrG By myuiero;

41 WICTHYECKOT O BOCIIHTAHIA®

+1-IGCROE OTHOLWEHHE K MDY, BKNIOYAS 3CTETUKY HAYUHOTO TBOPYECTEA,
[TPHCY L. 0 PHIHYECKON HayKe;



S} Tpynosoro BOCNHTARKY;

HATEPEeC K paziiHyHBIM chepam npodeccHoramLHof ACATENLHOCTH, B ToM
HHCNE CRH3AHHLIM ¢ bl3ukolf 1 TEXHUKOH, yMEHUE COBepIuaTh OCO3HAHHEL BRIGOp
Gyayimer 1podecenr u PCAIH30BEIBATE COOCTBEHHLIR HMAZHCHHBIE HIAHE;

FOT BHOCTE M cnocoGHOCTE K 06pazoBane 1 caMoobpasoBanmo B ofNacTy
BU3UKI 113 npoTSHe HMA BCeH KU3nM;

6) 3R0s10rHYECKOr O BOCT HTAKHH!

CHOpMHpOBAHHOCTH IKOMOTHYECKOH KyNbTYPH, oCO3HaMHMe rmobansHorg
XEPEKTED! | IKONOMHUSCK 1Y npodaea;

Ui “1pOBaHKe W oCylUecTRIIcH e HEHCTBHIE B okpyxaolef CPENS 11a OCHOBe
SHAHHKA U Nel yeToHYMBOTO PA3BUTUA YeA0DEYCCTRA;

PACINAPCHHE ONBITA AesTenLHOCTH JHOIOTHHECKOH  HanpaBleH#ocTH g
QOCHOBE HMCIOWHXCA 3HAHHUI o ¢u3iike;

7) HCHHOCTH Hay4HOTO NO3HAHNHA!

Ch ' MUPOBAHHOCTD MHPOBO23PEHHSA, COOTBETCTBYIOMIETO COBDEMEHHOMY
YPOBHIG | BHTHA Qu3uveckoit HAY KH;

UCOSHAHKME UEHHOCTH  Hayqoll ACATCIEHOCTH, IOTORHOCTL B apornecce
H3YHMELMY  (M3MKM  oCYylIeCTRASTE NMPOEXTHYIC W HCCICLOBATEIIBCKY O
ACATENBHOCTL HHOUBHAYANBHO U B rpyine,

MET A" PEAMETHBIE PEIY/ILTATBHI

Hozuavurcnbnple YHHBEpPCANLNbIE yueDHbIe AeHcTREY
basoernic noruueckye neHeTBRHY:
CAMGC | OITENBHO POpMynHpoBaTE  u ARTYRAH3INPOBATE npeOieMy,
PACCMATPHBATE € RcecTOPOHHE:!
QUE. ICIATE  LEHH AeATENRHOCTH, 3anapars T2paMeTpbl M KpUTEpHM ux
AOCTHME | [ 7!
BLIABIATE  3AKOHOMEPROCTH o IPOTHBOPEYHA B paccMaTpyBasMbIx
pruzmuecyiy ABNEHUAX:
Pa3|uiITEIBATE I1aH pelueHus MPpodNeMBl © y4&ToM aHAm3a HMERoIIHXCH
MATEPHa ILHBIX 0 HEMATEePH AN bHBIX pecypeos;
BHOCITE KOPPEKTHERI B ACHTENILHOCTD, OLEHHBATL COOTHETCTBHE pelyneTaToB
UETAM, CLICHHUBATE PUCKH HOCHENCTRH AeATeNBHOCTH;
KOOPLAUHHPOBATE B BEIMORHRTL paboTy B yemomusx PeIBHOrO,
BHPTYalk: 70 i KOMOHHHPOBAHHOrG B3aUMOAeACTEM;
PA3LIIBATE KPEATHBHOS MBILITeHKE HPW PEIIEHHY HHIHEHHBIX NpOGien.
baza HECIEA0BATENLCKHE JelkeTREN:



SI4LETh HaBaIKaMH y4eOHO-HCCTeJ0BaTRIbCKOI 1 NPOEKTHON AeRTe/lbHOCTH
B ODNTACTH (DU3HKH, CHOCOBHOCTLIO M OTOBHOCTEIO K CAMOCTORTENBHOMY [OHCKY
METONOB DClIEHHA 3anad (DHM3HYECKOTO COACDIRAHMA, TPHMEHEHHIO PAIiHYHEBIX
MCTOIOB | HIIHBHHA;

BJa/tCTh BHAAME [IeATeNLHOCTH [0 MCNYHEHHUIO HOBOQI'O 3HAHMA, cro
HHTCPNPETALMH, MpecOpasoBAHKMIO H NPHMEHEHHI) 3 PA3THYHBIX  yyebHBIX
CHTYRLHSAX, B TOM HHCIIE NPU CO3NANNY YueBHLIX IPOEKTOB B 00nacTh dusuku;

BBUEIATE  NDUMHHHO-CNECTREHHBIC CESIH U aKTyanMiHpoBaTe 3agauy,
BBIIBMIATL TAMOTe3y e€ pelleHHs, HaxomHTh ApryMEeHTLl NN9 OKA23TeALCTBA
CBOHX YTRCDXKACHUH, 3a1aBaTh NapamMeTps! o KPHTEDHH DelICHHEA;

AHANMIHPOBATL NOIYYSHHEIE B XOje PEUICHHS  3amatiyl  pe3ynLTaThi,
KPHTMHCCKY OLEHMBATL HX IOCTOBEPHOCTD, NPOTHOZMPOBATL HIMEHEHHE B HOREBIX
YCACBUAX:

CTAB!' B W (POPMYNMpOBATE COBCTEEHHLIE 3afaud B 0fpa3zoBaTensHoLd
ACATEILHOCTH, B TOM YHCJIE NIPY H3YYeHuH (PH3HKH;

AaBaTs OUEHKY HOBEIM CHTYALMAM, OLIeHHBATL NpuodpeTEHHEIH onplT;

YMETL  NCDEHOCHTS  3HaHMR N QM3UKE B NPAKTHYCCKYIo  06nacTe
HHIHEASH TeIIBHOCTH,

JMETh MMTETPHPOBATE 3UAHKA M3 DAIHLIX [IPeAMETHLIX odnacreif;

BLIALIFATE HOBLIE WASH, IPSANArATE OPHIMHATLHE!E MOAXOOB! ¥ PELIEHMY;

CrasiiTy, APODNEMBI W 3afa4M, ACHYCKAIOLIME ATNBTEPHATHBHBIC pelleHNx,

Pabora ¢ undgropmauneii:

BIIANIETh HABBIKAMH MONYYEHHA HHBOPMALLME (PHIMUECKOro comepwanus U3
HCTCUHITKUE  PA3HBIX THITOB, CAMOCTONTENRHG QCYLIECTRIATE MOUCK, aHaIU3,
CHETEMUT] SUHIG M MHTEPOPETALMIO WIidopMalin PA3ITHYHLIX BHIOB # Gopm
APERCT LT HUS;

OEEHABATE ZOCTOBEPHOCTS “HOPMALIHI:

HELIGALI0BATE  cpencTRa  MHGOPMALHOHHBIX K KOMMYHHKAUHOHHLTX
TEXHONOTI'H B PELISHHHM KOrHUTHEHLIX, KOMMYHHKATHGHLIX M OPTAHH3RIHOHHEIY
3nad ¢ cobmonenueM  TpeGopanmil JProHoOMUKH, TeXHWKHM OesomacuoctTy,

THIHSIL. - pecypcocOepemenus, NpaBoOBBIX M 3TUYECKUX HOPM,  HOpM
HHBO[ i1 HOHHOI GeszonacHocTH;
Ll ABATE TERCTHL (PU3UYECKOr0 CONEpWaHUs B PA3AHYHEIX (hopmaTax ¢

YYETOM HiiHaYeHHn HHEOPMALHM M LeTeBO AYAHTOPHH, BEIOHpas ONTHMAJIBHYIO
POpMY 1w ICTABAEHISE | BHIYATTH3ALHH,

Kono tuwatusnwie YHHBEDCAILHBIE Yuellinie JeiicTBUY:
o LUCTENATE 0OLIEHHE HA Ypokax BUIHKY M BO BHEYPOUYHOH AERTENLHOCTH;
PulcliHaBath  APELNOCBUTKH  KOHMMIUKTHBIX CHTYAEUHH H  CMAr4aTh
KOHIHK:



Pa3s DHYTO M JIOCHYHO H3JIaraTh CBO TOUKY 3pedus c HCNoNbIoBaKUeM
AIBIKOERIN CpencTs;

i AaTh M UCTIONB30BATE HPCHMYLIECTRE KOMAHNHON W HHAHBRAYANLHOL
pabotL;

BEICHDATE TEMATHKY U MeTomy COBMECTHBIX JEHCTBUN ¢ yyErom oGImHX
HHTEDECOR H BOIMOKHOCTE Kaxnoro “4IEHa KoRNeKTHBa;

PHINIMATE AN COBMECTHOI ACATENBHOCTH,  ODraHW3CBEIBATL 4
KOOPIi. 11;vBaTe nelicToug no e AOCTIKEHHIO. COCTARNSTE mtay AeHCTRAM,
PRCIID. ¢ .ufb PORAM ¢ YYETOM MHeHMR YUBCTHHKOB, obCyxAaTh pesynnTars
COBMCC: 1ioH paboTsl;

CUCHHBEATh KaueCTBO CBOEro BKuaga u ROKIOTO YUACTHHKE KOMEHIbI B
o0t peymbtat no Pa3padoTaHHEIM KpHTEpHAM;

HINCA1AraTe  HOBBIE MpoeKTI, OLUCHHBATE HACH ¢ MO3HLMH HOB#3HA,
OPHIE " 1OCTH, MPAKTHYECKOH 3HAYHMOCTH;

Vol ACCTBIATE  MOZMTUBHOE  CTparerduecikoc TOBCOCHUC B  pasIHyHBIX
CHTYALHX, IDOSBIATS TBOPYECTEO 1 BOOGpaenye, ObiTh HHUUHATHBHLIM,

Peryas i sumie YHHBEpcAnbHbIe yueGnole aelicTERy

Camlér'-i}::ulllzﬂuliﬂ:
. |VATENEHG OCYIHECTRIATE HOSHABATCHLHYIO NEATENBHOCTE B 06JacTy
Gu3EL,. ACTPOHOMHH, BLISBAATE DpobleMB!, cTaBHTL i thopmynupogats

COBCTECH (e 3aJa4yy;

CaMOCTOATENRMG COCTABNSTL Maay PCLICEMA PACuETHBIX M KaYeCTREHHEIX
383U, 11 L0 BRITOIHEHWS IDAKTHYECKOR PaboTeI C YUETOM uMetowmnx ey pecypcos,
COOCT .. X BOIMOKHOCTEH 1 IPEANGUTeRHM I

+ QUCHKY HOBBIM CHTYAL MM

PacilipATE paMkn yuebHoro npeamera pa CCHOBE THYHLIX NpeAnOuTEHHiL;

ACHULL  OCO3HAHRYBIN Beibop, APTYMEHTHPORATE  ero, Opate Ha ceds
OTBETCTY: *11OCTh 32 pelueHne;

‘o MATB NPHODPeTEHHBIR OmbiT:

. “TBOBATE ()OPMEHpOBAUMIC M T POABIEHHIO 3pYIMLME B 06hacTu
$H3H. ,  cToSHHO NOBLIWIATE cBO o0pazopaTenpuLf 1t KYABTYPHBIH YpOBeHE,
CHM{.IHHII'I‘IJ{}J]L, IMONHOHANBHLIN HHTeNTeKT:

HAaBiITh OLEHKY HOBRIM CHTYAUHsM, BHOCHTE KODPEKTHEE! B OEATEABHOCTD,

OUEHLI-.. - OOTBETCTBHE PE3YABTATOR UeTAM;

’ © HaBeIKAMM  Do3HAaBaTenbHOI pedaekeny  kak  ocosnammg
COBCY 1+ X ;meHcTBuii M MBICIIITENILHBIX  MIPOLECCOB, ux PE3YNBTATOR W
QCHOELIT: .

HCTIONE30BATE NPHEMBL pednexcny ans ouerk CHTyallu#t, BLIGOpa BepHOro
PELIeHHs




YMUIL OUCHHBATD PHCKM W CROEBDEMEHHO NPHEHMATL pelleHia no Hx
CHH¥C

' IMaTh MOTHBBl H @PryMEHTBl JDYTHX [IPH  auaguie Pe3VALTATOB
NESATE N L OCTH;

NPHHHMATE Ce05, MoHMMAad CBOM HEJOCTATKY H JOCTOHHCTRA,

NPITMMATE  MOTMBEI M BPTYMEHTRl JPYFHX HpH  aHalxie pe3yNLTATOB
NeATent, : 'wTH;

| .iaBaTk CBOE MPaBO W NPaBO APYTHX HA OLINGKH,

Lo onecce AOCTHMKEHHS THYHOCTHbIX PE3YILTATOB OCBOCHMA NMPOrPaMMbl
Mo (uilike nns ypoBsS CpeQHErD OBMIErD 00pazoBanHa ¥ 00ydaroLIHXCH
COBEPLISIICTBYETCA IMOLUMOHAN LHEH BHTEILIEeKT, MpesngIararLm i
COOPMU|>RAHHOCTD:

¢ TO3NEHWA, BRIHOUAKILETD CroCOOHOCTE NOHUMATL CROE SMOLMOHANLHOE
COCTG: - BH/IETE HAUPABREHNUA PASBHTHA COOCTBEHHOMA IMOLIMOHANLHGH chepl,
OBITE yBCpeHHBIM B cebe:

CAMOPErYNUPOBAHHA, BKIIOHAIOEro CaMOKOHTPONb, YMEHHE [IPHHWMATE
OISCTCINCHAOCTE 33 CBOC  MOBeAcHHMe, CMOCOOHOCTE  aganTHPOBATECH K
SMOUHM . TEHBIM M3MEHCHHAM % NDOABASTL MHGKOCTS, GhITh OTKPBITHIM HOBOMY;

1 . CHHEH MOTHBAUHM, BKNIOYAWIICH CTPEMICENE K NOCTHXEHHIO LEenH u
YENTx . ITHMH3M, MHHUHATHBHOCT, YMeHHe IEeHCTBOBATH HCXCON M3 CBOMX
BO3ZMOM 10CTEH;

AMILITHE, BKAKOHAOWEH cn0CODHOCTE MOHHMATE 3MOHCHATBHOE COCTOSHHE
APYTHX,  NYATBIBAThL Er0 MPH OCYLISCTENEHHWH oOLIEHWA, CNocoBHOCTE ¥
COUYBL 51110 H CONEPEKHBALIMIO;

C'u Il LHBIX HABBIKOR, BRITFOYIOLIHX CNOCOOHOCTE BEICTPANBATS OTHOLIEHHS
¢ ApYTHMIL HOIBMH, 3a00TUTECS, MPOABIATE HHTEPEC H PA3PLILATE KOHQIKKTbL.

[TPE IMETHBIE PE3YJBTATLI

v koilly obydenus B8 10 kmacee NpeIMETHLIE Pe3yNLTATH Ha Da30BOM
YPORIIv [lo-iiKHBI OTPAKaTh CHOPMUPOBAHHOCTE Y 00yHAIOLIMXCA YMEHHII:

ACORCIPHPOBATE HA MPUMEPAX pONb M MeCTO (MH3MKH B QOPMHPOBAHUM
COBPEMENIOH RaYYHOR KapTHHEI MupP3, B Pa3BUTHH COBPEMEHHOH TEeXHHKH U
TEXHONOIHH, B NIPAKTHYECKOH NedTCABHOCTH Mioaeh;

VIMTHIBATR  IPaHHIBl [OPAMEHEHWA HW3YUEHHBIX QUIHYeCKHX Monesei:
MATERIALHAL TOYKE, HHEPLHANLNAs cHeTeMa oTeyéTa, aGComoTHO TBEPROS Telo,

MACAULILLI 183, MOENH CTPOCHHA [A30B, KHAKOCTEH W TBEPALIX Tel, TOUSUHBLEH
HNEKTPUNCCKHA 3apAa IPY pellieHny (DH3MYECKNX 3anau,
PACH S HABATE (DHIMMECKHE ABIEHMS (MPOUECCH) v 0OLACHITE MX HA OCHORE

BEKOH 3 MUNAHHEH, MOICKYNREDHO-KRIHETHYEC KO TEOPHH CTPOEHHA BEIIECTBA H



AMEKT & IaAMHKR: PaBHoOMepHOe g PaBHOYCKOPeHHOe NpAMOAKHeH Hoe
OBHE 11 crObOAHOE MajeHue Tep, RBHXEeHe no OKPYKHOCTH, HHEPLUHS,

PABHOBe( -, HCHapeHHe, KOHIeHcalky, naaphenrue, KPMCTanna3agug, KHIIeHHe,
BRAKH - BO3LyXa, MOBEIUCHWE NaBIeHuy rasg PR €ro Harperaymuy g 3aKPLITOM
COCYac.  Cra3y MEKNY TapameTpamy COCTOAHHZ raza g R30Mpoueccax,
HICKTPH st TeN, B3auMoaelicTRHe FAPANOR;

QIIHCLIBATE MeXaHHYeckpe ABMKEHME, uchonsays bnzuveckye BEJIMY T HL]:
KOOPAMHATA, ITyT, EpEMeltienIte, CKOpOCTS, YCKOpPeHue, maccy Tena, CHia,
AMIYIRC oA, KHHeTHUecKas SHEPIRA, NoTeHuMaTLuay FHEPIHs, MexaNHyeckag
PaboTa  ..cxanuueckag MOIUHOCTD, NpH  onmeanuy IPABHNBHO  TPaxTORaTk
BH3HYCCME  eMpren HCNOIB3YeMbIX  BeMHumn, px 0003HAYEHU ¥ EHHHHIIN,
HaXoau1: thopmyng), CBAIBIBAOLIHEC fankyio PH3HUeCKYIO BETAYHEY ¢ ADyrumu
BEAHYHH. Inu;

QL. LIBATH  M3yueHpnie TCINOBRIE CBOMCTRA Ton 1 TENNOBEIE  ABNEHUY,
HCTIONF * . dH3uveckue BCOHIUHBL  JaBienpe 1438, TeMmnepatypa, cpepnsms
RHHETU .\ cCras aneprus XA0THUECKOTO ABMKeH I MOJIEKYA, cpeAHeKRanpaTHY LAY
CROpOV. 1T srosiekyn, xonuuectno TENMOTEL, BHYTPEeHHAR JHEpras, pabora rasa,
RO3YwHIIenNT  nogesnore AEHCTBHA  Telnosoro ABHTATENA, DM onucanuy
NPasHiTbiie  TpakToaTs duamveckusi  omuen HCHONB3YEMEIX  Benuynn, px
oboznau. gy CAHHUNBL, HaxoouTH POpMy NI, CBAIBIBAIOUIME  HaHHyip
bz, o BCTHYHEY © ApyTramn BeNMHUHHAM;

v . 33TH H3YYCHHRE SIEKTPHHECKHe CBOliCTRA BEIIECTRE W 3NeKTpryeckue
HBRCH 1 1 onecen)), HCIonb3ya dusuyeckye BENHYHHB!: 3neKTpHYeck 3aps,
JeKTpHYcCKoe tone, HANPAKEHHOCTL Nogy, NOTEHIHAN, pasHOCTE NOTeHUHANOR;
IPH 01 J0MH  DpaBuabHO TPAKTOBATE  QH3HYCCKMIT cMuieT HCnone3yemux

BEIHYI x 0Bo3Hauenun g COMHHUBL, yKa3bIRATE Popmyas, CBA3LIBAIOLHe
AdHr . ATHECKYI0 BenHuKny ¢ APyriaMi BETHIHHAMH;

Y HPOBATE DH3WYECKHe MPOIECchl M ABnenug, HCIIONB3YS Quznyeckye
38RO PDHHUAD!: 3aK0y BCEMHDHGID TaroTendns, 1, 11 u Ii] saakouss HtioTona,

3AKOH ¢ XpaHcHis MeXaHHYECKOH JHEPIrHH, 3aKod COXpalieHus Hmmynsca,
UPHHN v . viiepnosyimy CHI, NpHHUHN PaBHONpaBua uiepiMannipx CHCTEM

OTCHE HIEKYIAPHO-KuHe Tseckyo TCOPHIO eTpoenns BemecTaa, raloBple
33K0) r CpEeNHEH KuHeTHYeckok FHEPIHY TeNNOBOro ABH eIy MOJEKY ¢
abcor . | TCMNEPATYDOH, nepRerii 3akon TCPMOAHHAMUKH, 3aK0q COXpaHenuy

ACKT | v s0ro 3apana, 3akou Kynona, npu atom PE3NHYATE  CoBecHYIO
-:]:r-:}pM}-'nH]'-wmcy JAKCHA, ero MaTeMaTHyeckoe BRIDAKCHUE H ychoguy {rpaMumy,
obnac (), HMEHHMOCTH;




Cih 'L9Th  OCHOBHEBIE UPHHLMIEL  fefCTBHS  MaluwR, npubopos  #
TEXHH 1 KHX YCTPOICTR; pasinquary, YCAOBHA KX GE30TACHOr0 MCNnoAbIOBAHMS
NOBCEAHEBIION MH3HM;

BBHIVIHATE  SKCTIEPUMEHTBI 110 HCCHENCBRHKIO PusHYeCKUX ABReHuE u
NPOLECCO: ¢ MCNONbIOBAHHEM TPAMBIX § ROCBCHHDBIX H3MepeHuH, npu sTom
thopmy - 3aTp mpodneMy/safagy u runoTes’sy  yaebHoro IKCTIEPHMEHTa,
Cobup. ' cTaHoBKY u3 NPCATOREHHOIO 0bopyaoBanus, [IPOBONMTE QIIBIT M
OPMY. 111 OBATY BhIBOMBI;

OCYILECTRIATE NPAMLIE H KOCBEHHbIE M3MEDEHHA PUIMYECKMX BENMYHA, pM
3TOM BbIN' IPATE ONTHMAALHDI Crocod MiMepenng HCTTONR3OBATE HWIBECTHEIE
METOML! 0. "HKH HorpetnocTeit H3IMepenHii:

'-¥ 7 OBaTh  3aBUCHMOCTH  MeXIy  dhHIMYecKMy BENHYMHAMH
HEROI! 3ot uIHEM  NDAMBIX  W3vepeHuit, TPH 3TOM KOHCTPYHpORaTh ycTaHOBKY,
PHKCHPOKITE  Pe3yIBETATHL NOJYICHHOR 3aBHCHMOCTH BH3HYECKHUX Bemuuus B
BHRE Tablnil ¥ rpad KOs, AENaTh BBIBOIS! MO Pe3YNbTaTaM WCCNeI0BaHHA:

COI - 11aTE TIPABHAA Ge30MacHoro TRYAa TIpA NPOBENEHUN MCCNEeNOBANHI B
paMkar  :dHoro JRCICPHMEHT],  yyebHo-uccnefosaTensexkoli y NpPOeKTHOH

ACATe 1. "M ¢ UCITONB30BaHIIEM H3MEDHTENBHBIX YCTPOHCTE K mabopaTtopHoro
ODOPL .1 g

(IR PACHETHRIC 34048 ¢ ABHO 3agaHHOLM duzHueckoi MORENEIO,
HCTIONI Ve (JHINYSCKHE 33 KON H HPHHIINLL, 1A OCHOBE aHANIA YCHOBHS 3aNaqu
BHIOHPOTE.  3HdeckyTo MONCAb, BEIACNATE (DHIHUESCKHE BETHYMHBL M dopmMyan,
HeODX 1 e gma e PCLUCHUA, NPOBOOUTE PacYéTEl W OUEHUBATS PEanbHOCTD
HOMY' i - 0 3HaYenua dusHceKoli BeJIHYHHE;

Pes s KA9CCTBEHHBIE 34741 BLICTPAKBATS JOrHYECKY HENIPOTHBOPEYHBYIO
HEnenry - uccyxaenuii ¢ onopoii ma MSYMEHHBIE 3aKOHAE!, IAKOHOMEDHOCTH M
buzuy . apncang;

M GOBATE  NIDH pemeHMM  yweBypix 33))a4  COBpPEMEHBIC

nHbo PIHBIE TEXHONIOW It aS noHexa, CIPYKTYPHPOBAHAN, HETEPIIPETALIMH
HIpe . . ieHUs yaeOHOH o HAYHHO-NOMYNApHOR vHbopMaiyy, NONYYeHHOH K3
PA3MHUHI MCTOYHUKOR, KPHTHYECKH 2HANIHPOBATE Oy Yaem yIo HHQOPMaHo;

Tt IHTB IDHMEDKI BKAAA poccHBcKHY 1 3aPYOEIKHLIX YUYERBIX-huankos »
PasBu..  tvkH, o0bacwelite npoueccos UKPYXWRIOWIETO MHpa, B pa3BuTHe
TEXNI: © NHOMSOTHIL

0BTk TEOPETHY. CKHE 3HAHHE Ho DHIKHKE B MOBCEAHEBHOR WoM3HM
ANG 00w, o eHHS §e30naciioc i Npu obpawierun ¢ npubopamu u TEXHHYECKHMH
YCTPOHC I BAMH, 1/ COXPAHEHHA 320POBES N cOBMIONEHU HOPM 3KONOTHYECKOTO
MOBEACH '~ 4+ OKPYHAlOLIEH Cpeme;



Tb B TpYMNe ¢ BLITIOAHCHHEM pa3sNH4HBIX COLHANBHEIX POfeH,
anadupe . 0s  paboTy rpynnnl, PaUMOHANBHO pPacnpefefdTh 00A3aHHOCTH M
MINAHUPO 3aTs JSATENLHOCTE B HECTAHIAPTHRIX CHTYAIHAX, aJeKBATHO ClIeHHBATh
BEIAA K! - TOr0 W2 YYACTHHKOR I'PDYNME B PEIUSHUE PACCMATPHMBASMOH [IpobneMEl.

K ny oOyuenus B 11 knacee npenMerHsle pe3ynsTaTel Ha Oa30BOM

YPOoB: {Hbl OTPa¥aTs ¢ PMUPOBAHHOCTE ¥ 00yUaiOUHXCA YMEHHH!

JCTPHPORATH HA MPHMEPAX PONb M MECTO (PHUIUKH B QOPMUPOBAHHM
COBpeMe:IHOH HAYYHOH KAPTHHBEL MHpPa, B PA3BHTMH CORPEMEHHOH TEXHHKM ¥
TEXHORO Wil, B NPAKTHYECKOH ACATCIABHOCTH NKJASH, NENMOCTHOCTE H €AHHCTBO
hrzuue. T KAPTHHSL MUPA;

v 1Tk TPAHHLEL TIPHMEHEHHS  W3YYEHHLIX {M3HYECKUX MOAENeH:
TOYe: TEKTPHYECKHH 3apifl, IYY CBeTa, TOUEYHBIA HCTOYHHK CBETA, #JIEPHAs
MOHC Ik . uMA, HYKIOHHAS MOAeNbs ATOMHOIO Aapa npH pelleHuH (QHIUUYeCKHX
3ajad;

pac v3HARATL (pHIHUECKHe ABJeHUA (polecchi) H OOBACHATE HX Ha OCHOBE

JAKOHOI "KTPOOHHAMHKHRH H KBAHTORBOH LI)HBHI{H! NCKTPHYRCKAA NPOoBOOHMOCTh,
TEILE BETOBOE, XHMHYCCROC, MAarHHRTHOC NefCTRHA TOKA, B3aHMOIeHCTBHE
Mal'Hl, INEKTpOoMarHMT O HHIYKIIHA, JedHcTBHe MArHWTHOIO T1ona  Ha

UPOBOIL. k€ TOKOM M JIBHAYWHHcA 3apsf, NEKTPOMATHHTHEIE xomebauus M
BONHBL, 1PAMONIMHEHHOE pacmpocTpaHeHUe CBeTa, OTPaKEeHWe, MpeloMICHME,
prTeptdhe cHUMA, AMOPaKUKMA W NONAPH3ALMA  CBETa, JMCIEPCHS  CBRET4,
gotoane. iveckdi 2¢dekT (poTosddert), creTOBOE JaBNeHAE, BOZHHKHOBEHHE
IHHEE 1o CHEeKTpa  aronmda  BOOOpoaa, eCTeCTBEHHAR W HCKYCCTBEMHAH
paaHoith HBHOCTE

OM:ChIBATE HIYHEHHEBIE CBOMCTRA BEIUECTBA (DAEKTPHUECKHE, MAUHWTHAIE,

OLNTHHYSC 1S, JMCKTPHYEC KLY HD NPpoEQHHMOCTE PAATHYHBIX Cpﬂﬂ} H
JAEKTPD  VIIMTHBIC ABACHHA {HPDHEECH}, HCNoONE3YA {l}HEH'-IECHHE BCNIHTHHEIL.
NeKipn CHi 3apdaf, cHIA UOKA, JACKTPHYECKOS HalpakeHue, eKTPUHECKOE
COnp i, CUKHE, PAsHoCTh NUTEHUWANOB, MEKTPOABIKYIAS cHia, paboTa Toka,

HiaYKLlL MACHHTHOTO NONf. cuna Amnepa, cHna Jlopenua, HHIYKTHBHOCTE
KaTYIIKY: 7HEPrAs 3MeKTPUUYCCKOro M MarHHTHOrO OONCH, NepHoj] W 4acToTa

koneGan 1 B xonebaTenkHuM  KONTYPE, 3apajl H CHIa TOKA B MNpolecee
rapMOoHIT KUY 3AEKTPOMArliHTHBIX  Konedanuii, (OKycHOe paccTosHue Ko
ONTHY. ~ . CHJIA JIHH3Ki, 171t ONWMCAHWM NPaBUIBHO TPaKTOBAThH (MKIMYSCKME
CMEICIL CHIONB3YEMBIX  BeNHUWH, HX 0D03HAYeHUs M eOWHBUBL, YKa3blBiTh
Qopmyll, -.  CBABIBAIOIIME IAHHYIC (M3MYECKYHO BERHUYHMHY C JADYTHMH
BEIHYHLl “!ii;

¢l 0Th  M3YYMEHHBIC KBAHTOBEIE SBAEHHS W NPOLUSCCH]l, HCIONBE3YA

{bll’%ll'!:' BEAHMHHUHLI: CKOPOCThE INCKTPOMATrHUTHRIX BOQJIH, IUIHHA BOIHB H



HaCTOTa CBETA, 3HEPIUA U HMOynee doTona, nepuon OIYpacnaa, Heprus cegsu
aTOMBBIX AAeD, [PH  ONMUCAHHH TPABRILHO  TPAKTOBATE (UIHYECKHH CMBICT
HCTIOIL3YEMEIX  BEAHYNH, uX oBO3HAYEHMS CAUHHLEL, YKa3bIBATE (HOpMYyLbL,
CBAIGIBANOIINE  JaHHYIO busmveckyio BERUHUHY C JpYrUMH  BenHuYMHaMy,
BBIMHCNATE 3HAYCHUE PU3HYecKkoil BejHuy H&I;

dHANMIHPOBATE (u3MyecKHe IPGUECCH! H ABNEHUA, HOMONBIYS duznyeckue
JAROHBL M IPHHUMNBL 3ak0k OMa, 33K0HLE IOCHAENOBATENLHONO M NAPANENhHOTO
COCIUHEHHA TPOBOJHHKOB, 3aKoH Ixoyns—JleHua, sakou MEKTPOMAIHH TI O3
HHIYKUHY, 3aK08 OpAMONHHel O PALTIDOCTPAHEHHA CBCTA, 13K0HE OTpaKeHHA
CBETa, 3aKORLI NpenoMNeHHs cpeTa, YPaBHeHHe JiatuTelina mux orosdipexa,
3AKOH COXpaHeHHs IHEPrHu, 3aKoH COXPAaHeHHA UMNYNhCa, 3aKOH COXpaHeHHY
INEKTPHIECKOTO 3apaNa, JaKoK COXPAHEHHR MACCOBOTO HHCJA, mocTyhath Bopa,
33KOH pPallHOaKTHBHOrO pacnafa, mpH arom PA3THYATE CITIOBECHYIO (POPMYIHPOBKY
3AKOHE, ere MaTeMaTHYecKoe SLIPAKEHHE ¥ ycnoBus (rpaduipl, obnacTH)
NPUMEHHMOCTH!

ONPCACNIATE HanpasneHue BexTopa HHAYKUXH MArHHTHOTO [IO/1S [IPOBOAMUKS
C TOROM, cunbLL AMitepa v cuist Mopenia;

CITPOHT: M ONKCBIBATL U30OpajceHue, FO34aBACMOE MNOCKHM  3epKamom,
TOHKOH NHH30I;

BRIIOIINATE  JKCTIEPUMEHTBI 110 HCCIENORAMHI M3UYECKHX ABMeHME 1
POUCCCOB ¢ HCTIONLIOBAHMEM OPAMBIX U KOCBEHHBIX n3MepeHuii: npu arom
popMynKpoBars npotnemMy/3anauy u rrnoTesy  yuebuoro IKCOEPHMEHTA,
cobupars YCTAHOBKY W3 NpelnoixedHOro 00OPYAOBAHNS, NPOBOAUTE OMEST "
hopMynHpoRaTe BBIBOARIL

OCYLIECTBAATE NPAMEIE 3 KOCBEHHEIE HIMEPEHHR QHIHYSCKUX BETHUMH, npu
ITOM BBIOMPATL ONTUMANBHLIL ClOCOB AIMCPEHHS B WCMONB30BATL K3BECTHEIE
METOAR! OLICHKY MOrpeIHOCTEN H3Meperyii:

HCCMEROBATE  3aBHCHMOCTH  (hU3UYECKHX BEMHYHH C HCDOAR30BaHHEM
MPAMBIX  M3IMEPEeHLH: fpu  sToM ROHCTPYMPOBATL  YCTAHOBKY, (MKCUPORATE
PESYABTATH NONY4eHHOH 3aBHCHMOCTH (GuIHYeCKix BEMHYKRH B BHAe TabIHLO M
"PRQHKOB, NeNAaTh BRIBOABI 0 PE3YNETATAM HCCIRIOBAHMN,

COOMIONATE NpaBuna GezohacHore IpYDa NpH NPOBefAeHHY HCCIeNoBAHHI B
paMKax  yuyeQHoro JKCIIEpHMEHTa,  yiHeBHO-UCeneoBaTenLCKOl H JpoeKTHOII
AEATENLHOCTH © HCHONB3OBAHHEM H3IMEPHTENILHBIX YCTPOicTe H nabopartoproro
Gﬁﬂpyﬂnnaﬂﬁﬂ;

PCLIATE  DACHETHBIC 3a08YM ¢ sBHO 337aNHO pr3udeckoll  Mopensio,
HCOONBIYS (PHIHYECKHS 3aKOHEI H UPHHLHILI, HA OCHOBE aHanH3a YCIOBUA 3aRa4y
BEIOUDATE PH3HYECKYIO MOzens, BRINEANTE (PHIMYMECKHE BEIHYMHEl 1 hopMyaLr,




HeOOXoaumMele ng es PEUIEHHUR, MPOBOAHTE PACYETE! M OUEHMBATEL PEANBHOCTE
HOIYMCHHOTO 3HaveHUs dusHyecko BEITHYHHEL

DCUIATE KaueCTBeHHEI® 3agayy- BEICTpaHBATL NOrHYecky RENPOTHBOPEUUBYO
LEMOYKY paccyxIeHui ¢ OTIOpol HA H3yyelidple 3JAKOHLl, 2AKOHOMEDHOCTH M
bH3MYeCcKHE ABITEHUA,

HCIIONB30BATL npu petierun yuebHEIX 3agan COBPEMEHYEE
HHPOPMALHOHHBIE TEXHOTOIHK ANA noMcka, CTRPYKTYPHPORaHHS, HHTepNpeTalEn
H NIPENCTaBneHns yuehHoR u HaYYHO-ITonynapHoil HHOOPMALHH, NOAYYeHHONH 13
PAINMHIHBIX HCTOYHHKOR, KPUTHMCCKY SHANM3UPORATS HOTYHaeMyo andopManuio;

OOBACHSTL  OpuBLEDE) ACHCTBMA  MalUMH, npHOOPOE W TexHuyeckux
YCTPOUCTB, pasinuaTh yenosus ux 0€30MacHOr0 HenoNb30BaNuY B NOBCEnHE BHONH
AKH3IHY;

NMPHBOAHTE NpuMepL! BKaaga POCCHACKIX M 3apySeikHBD YHCHBIX-(DH3HKOE B
PAIBATHE HAYKN, B 08BACHEeHMe HPOLECCOB OKpyKalowero mupa, n PA3BUTHE
TEXHHKH W TeXHONOrKif:

HCNOJIB30BATE TeopeTHueckwe 3uanus no $Hanke B noscenuesnoi HHIHM
Ans olecnedenns Gezonacuocry npy obpawenny ¢ IPHBCPEMI M TeXHHUECKUML
¥YCTPOHCTBAMM, Nnx COXPAHCHUS 350POBHE M COBMOMEHHS HOPM 3KOTOTHYECKOMD
TOBCOCHAR B OKPYHACIE cpenge:

paboTath B rpynme ¢ BRITOTHEHHEM  pasznuupmnx COUHANBHRIX pomeii,
IHAHUPOBATE  paboty PYNNE, paUHOHANLHO PACTIPENEAT: 0DI3aHHOCTH W
MIaHERPOBATE SATENLHOCTE B HECTAHJAPTHBIX CHTYALUSX, 2IeKBATHG OLEHHBATE
BRIIAT K&KAOTO U3 YUacTHRKOR TPYONEL B peliieHHe paccMaTpUBaEMoi Mpodeme,
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