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HOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEIMETA "TTPAKTUKYM

1O ®U3UKE"

OcBoeHne coaepx aHusi MPOrpaMMbl MO (PU3UKE AOHKHO OBITH MOCTPOEHO Ha
MPHUHIIMIIAX CHCTEMHO-IEITEeIbHOCTHOTO moaxoAa. st ¢pusuku peanus3arus dTHX
OPUHIIMIIOB 0a3upyeTcsi Ha HMCIOJb30BAHUU CAMOCTOSTEIBHOTO HKCIIEPUMEHTA
KaK TIOCTOSTHHO JeHCTBYIoIero gakropa yuedHoro mpouecca. g yriyOonéHHOro
YPOBHS — OTO CHCTEMa CaMOCTOSITEIFHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PPOHTAJIbHBIE YYEHUYECKUE OIBITHI MPU HM3YYEHUH HOBOTO
MaTepuana, JadoparopHble pabOThl W palbOThl MpakTUKyMa. Peanmzanus
anekTuBHOrO Kypca '"llpaktukym mo ¢Qusuke" - 3TO KaxkIoe 3aHATHE Kak
CaMOCTOSITENIbHOE  MCCIIEIOBaHHE, KOTOPOE TMPOBOJUTCS MO PYKOBOJICTBY
CBEPHYTOro, 0000MIEHHOrO BUAa O€3 MomaroBoi MHCTpyKuuu. B nporpamme mno
busnKe cucTeMa YYEHHYECKOTO DKCIEPUMEHTa, Ja0OpaTOpHBIX paboT u
IpaKTHUKyMa MpeACTaBiIeHa eAUHBIM NTepeuHeM. BpiOop TeMaTuku 1715 3TUX BUIOB
YUEHHYECKUX  MPAKTHUYECKHX  pabdOT  OCYIIECTBISETCS  yY9aCTHUKAMHU
o0pa3oBaTeNbHOTO  Mpollecca HWCXOAs W3  OCOOCHHOCTEH  MOYpPOYHOTO
IUTAHUPOBAHUST U OCHAIIeHWs KaOmHeTa ¢u3uku. [Ipu sTomM oOecreunBaercs
oBllaJicHUEe OOYYaIOIMMUCS YMEHHSIMH TPOBOAUTH TMpsSMble M KOCBEHHBIC
U3MEpEHMsI, UCCIEAOBaHUS 3aBHCUMOCTEH (U3NYECKUX BEIMYUH U TOCTAHOBKY
OMBITOB TIO MPOBEpPKE MPEUIOKEHHBIX TUIMOTE3. Te MNpakTUuecKue 3aHsITusl,
KOTOpbIE HE pean3yloTcs B paMKax Kypca (U3HMKH, IEPEHOCUM B 3JIEKTHUBHBIN
kypc "[Ipakrukym no ¢usuke".

B cootBerctBun ¢ tpedoBanusiMu OPI'OC COO k MaTepraibHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mpolecca Kypec (PU3UKH YIIIyOJIEHHOTO YpOBHS Ha
YPOBHE CpeAHEro oO0Iero oOpa3oBaHMS JOJDKEH H3ydaThCsd B  YCIOBHAX
npeaMeTHOro kabuHeta. B kaOunere (u3MKKH JOMKHO OBITH HEOOXOIHMMOE
JabopaTopHOoe 00OpYJOBaHME ISl BBIMOJHEHUS] YKa3aHHBIX B IMPOrpaMme Mo
¢u3NKe y4YEHHUYECKHX OIBITOB, JIAOOPATOPHBIX pabOT W pabOT MpakTUKyMa, a
TaKXKe IEMOHCTPAMOHHOE 000pyTI0BaHHeE.

HEJIM N3YYEHM A YYEBHOI'O ITPEJIMETA "I[TIPAKTUKYM I10 ®U3UKE"
Hemn

-opMHpOBaHUE UHTEPECA M CTPEMIICHUSI 00YUYaIOIIMXCS K HAYYHOMY H3YUYEHUIO
IIPUPOJIBI, PA3BUTHE UX HHTEIUICKTYIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



-pa3BUTHE TMPEJCTABICHUH O HAYYHOM METOJIC¢ TO3HAaHUA M (HOPMUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUSI K OKPYKAIOIITUM SIBIICHUSIM;

-opMupoBaHHE HAyYHOTO MHPOBO33PECHHS KaK pe3ysbTaTa H3yYeHUS OCHOB
CTpPOSHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

-popMHpOBaHNE YMEHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BAaHUEM (DU3HMYECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTEIbCTB;

-popMupoBaHuE TIPEACTABICHUA O POMU (U3UKHA IS PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

-pa3BUTHE MPEACTABICHUI O BO3MOXHBIX chepax Oymymier mpodeccruoHanbHOM
NeATETHbHOCTH, CBA3aHHBIX ¢ (DU3UKOH, IMOATOTOBKA K JaJIbHEHUIIIEMy OOYYEHHUIO B
3TOM HaIPaBJICHUH.

MECTO YUEBHOTI'O INIPEJIMETA "[TPAKTUKYM T10 ®1U3UKE" B
YYEBHOM ITJIAHE

Bxoaut B yacte OOII, hopMupyemMyto yyacTHUKaMU 00pa30BaTEIIbHBIX
OTHOLLIECHUM.

Ha usyuenue anextuBnoro kypca "[IPAKTUKYM 110 ®U3UKE" (yriy6néHublit
YpOBEHb) Ha ypPOBHE CpeaHEro olmiero oopazoBanust oTBoauTcs 34 yaca: B 11
kiacce — 34 gaca (1 gac B Henero).

COIAEPKXAHUE YYEBHOI'O KYPCA
11 KJIIACC
JlocTrkeHne 1eneil odecreunBaeTcsl peleHueM CIeAyoIMX 3a1a4 B Iporecce
n3ydeHust snektuBHoro kypca "[IPAKTUKYM 10 ®U3UKE" Ha ypoBHe
cpeaHero o0Iero 0opa3oBaHus:
-PUOOPETEHNE CHUCTEMbl 3HAHMK 00 O0OmUX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX,  BKJIIOYAs  MEXaHWKY,  MOJICKYJIAPHYIO  (HU3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHThI aCTPO(U3UKY;
-popMupoBaHuE yMEHUN NPUMEHSATH TEOPETUYECKHE 3HAHUS I OOBSICHEHUS
bu3nYecKuX SBICHUN B MPUPOJAE W IS MPUHATUS MPAKTUYECKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;
-OCBOEHHUE CIIOCOOOB pEIICHUs Pa3IMYHBIX 337a4 C SIBHO 3a/JIaHHOM (PU3UYECKOMN
MOJIENIbIO, 3ajlay, MOJPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO37aHue (PU3UUYECKON
MOJEJH, aJIeKBAaTHOW YCJIOBHUSIM 3a/laud, B TOM YHCIIE 3a/1ad WHKEHEPHOIO
XapaKkTepa;
-MIOHUMaHNUE (PU3NMYECKUX OCHOB U MPUHIIUIIOB JACHUCTBUS TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOLLYIO CPELY;



-OBIIQJICHUE METOJaMU CaMOCTOSITCIbBHOTO TUTAHWPOBAHWUS ¥ MPOBEIACHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHaJIM3a W WHTEpIpeTanuu uHpopMaIuu,
OTpe/IeIICHUS JOCTOBEPHOCTH MOTYYESHHOTO PE3yJIbTaTa;

-CO3/IaHM€ YCJIOBHM JUIsl Pa3BUTUS yMEHHUH MPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPYECKOM JICATEIIBHOCTH;

-pa3BuUTHE MHTEpeca K cdepaM mpodecCHOHATBLHON NeATEeIbHOCTH, CBI3aHHOU C
(bU3HKOM.

Ha uzyuenue snextuBHoro kypca "[IPAKTUKYM [10 ®USUKE" (yrioyOnéHusiii
YPOBEHB) Ha YypOBHE cpeaHero oOrero odOpazoBaHus oTBoguTcs 33 daca: 11
kiacce — 34 gaca (1 4ac B HeZeno).

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomot, npaKmMuKym.
3nakomMcTBO ¢ 1udpoBoit maboparopuerr mo ¢dusmke. [lpumepbr uzmMepeHus
(GU3HYECKUX BEIMYUH TP MTOMOIIH KOMITHIOTEPHBIX JAaTYUKOB.

N3ydenne HEpaBHOMEPHOTO IBIDKEHUS C IIENBIO0 OMpESICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanne 3aBUCUMOCTH TIYTH OT BPEMEHU TMPU PABHOYCKOPEHHOM
JIBYKEHUH.

N3yuenue nBukeHUs Teja, OPOIIEHHOTO TOPU30HTaILHO. [IpoBepka THIOTE3BI O
OpsIMOM  MIPOTMOPIMOHAIIBHON 3aBUCHUMOCTH MEXAY JaJIbHOCTBIO TMONETa U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

[IpoBepka THIIOTE3BI O HE3aBUCHMOCTH BPEMEHH JBIDKEHUS Opycka 1o
HAKJIOHHOM TTOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MaCChI.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B TPYXKUHE U
pEe3MHOBOM 00pa3Iie, OT uX JeopMarum.

N3mepenue kodp@uiieHTa TpeHHUS IO BEIMYMHE YIJIOBOTO KOd(QuIreHTa
3apucumoctd FTp(N).

KoHcTpyrpoBaHre KpOHIITEHHOB U pacu€T CUJT yIPYTOCTH.

N3mepenne ummyibca Tena mo TOpMO3HOMY Ty TH.

CpaBHEHHE H3MEHEHUS UMITYJIbCA TeJIa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA MIPU YIIPYTOM B3aHMOJIEHCTBHH.
N3mepenne KHHETHYECKOM YHEPTUH Tella [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHHS MOTCHIMATLHON SHEPIHH TPYKUHBI C PAOOTOW CHIIBI
TpPEHUSI.

N3yuenne wu3oTepMuueckoro mporecca (PEeKOMEHJOBAHO  MCIOJIb30BaHHE
1 dpoBoit 1aboparopun).

N3yueHne n30xopHOro npoiecca.

N3yuenune nzobapHOTO Mporecca.

UccnenoBanue aguadbaTHOTO Ipolecca.

N3yuyeHne 3aKkOHOMEPHOCTEN NCTIAPEHUS] KUIKOCTEH.



N3mepenue aOCOMIOTHOM BII@XXHOCTH BO3AyXa M OILIGHKAa MacChl MapoB B
NOMEILICHHH.

Habntonenue mnpeBpamieHusi SHEPruy 3apsHKEHHOrO KOHAEHCATopa B JIHEPTHUIO
U3JTy4YEHUs! CBETOUO/IA.

HccnenoBanue paspsiia KOHAEHCATOPA YePE3 pe3UCTOP.

N3mepenne 3/1C u BHYyTpEHHETO COMPOTUBICHHS] UICTOYHUKA TOKA.
Uccnenoanue 3aBucumoct 3/]C raapBaHMuECKOro 3JIEMEHTAa OT BPEMEHU MpU
KOPOTKOM 3aMbIKaHHUH.

HccnenoBaHue 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
N3yueHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIbI TOKA.

COopka MozieNH 3JIEKTPOMAarHUTHOTO T€HEpaTopa.

WN3mepenune mnepuoga CBOOOAHBIX KOJEOAHWW HUTAHOTO U  MPYXUHHOTO
MasiTHUKOB.

HccnenoBanne mNepeMEHHOTO TOKa Yepe3 MOCIEAOBATEIbHO COEAMHEHHBIE
KOH/IEHCATOp, KaTyLIKy U PE3UCTOP.

N3yyenue pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
[Tonyuenue n300pakeHUs B CHCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue T€IeCKONUYECKUX CUCTEM.

N3yyenune nuTepPepeHIny J1a3epHOro U3Iy4eHUs Ha ABYX ILETX.

HccnenoBanue dhoTopesncropa.

HccnenoBanue TpeKoB YyacTull (10 TOTOBBIM (OTOrpadusim).

WccnenoBanue painoakTUBHOTO (POHA C MCIIOJIb30BAHUEM JO3UMETPA.

Yuenuueckue navnooenus.

HaGntonenust 3BE3mHOrO HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPHIIOKEHUH TSI OTIPEJICICHHS TTOJIOKEHUST HEOECHBIX 00OHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be31us CeBEpHOro MONIyLIapus U SIPKUE
3BE3/IbI.

HabGntonenus B Teneckon JIyHbl, aHeT, TYMAHHOCTEH U 3BE3HBIX CKOTUICHHI.
Mescnpeomemnoie nonamus, C6aA3aHHbBIE C UYYEHUEM MENMO006 HAYUHO20
nO3HaHUuA: SIBIICHUE, HAy4YHbIA (akT, TUnoTe3a, u3MYecKas BEJIMYMHA, 3aKOH,
TEOpHs, HaOJIOJICHHE, DKCIIEPUMEHT, MOJCIUPOBAHUE, MOJICNb, WU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, I pOBast 1a00paTOPHs.
Mamemamuka: penieHre CUCTEMBI YpaBHEeHHA. TpuronHoMerpuieckue GpyHKIUM:
CHHYC, KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJAECTBO. BEKTOPHI M MX MPOEKIIMM Ha OCH KOOPJAMHAT, CIOXKEHHUE BEKTOPOB.
[IpousBognbie anmeMmeHTapHbIX GyHKIMA. [Ipu3Haku MmogoOus TPEeyroJbHUKOB,
ompeieleHUE TUIOIAIN TNTIOCKUX GUTYp U 00BhEMA TelL.

Buonozua: »snextpuyueckue SBICHUS B JKMBOW NpUpoJe, KojedaTeabHbIe
NBW)KCHUS B JKUBOM MPUPOJAE, HKOJOTHUYECKHE PHUCKH IIPU TMPOU3BOACTBE



ANEKTPO3HEPIUH, JJIEKTPOMAarHUTHOE 3arpsi3HEHHUE  OKPYJKAIoLIEHd  Cpelpl,
yIbTPa3ByKOBasl AUArHOCTUKA B MEJWLMHE, ONTHYECKHE SIBICHHUS B >KHBOU
OpUPOJIE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTaJUIMYECKasl CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHMs KPHUCTAJUIMYECKOM PpEMETKH, CHEKTPaJbHBIN
aHaIM3.

TI'eocpagpua: marnuTHbIE MONIOCa 3€MJIH, 3aJI€KU MAarHUTHBIX pya, GOTOChEMKA
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE  IOCTOSHHBIX  MAarHUTOB,  3JIEKTPOMAarHUTOB,
ANEKTPOJBHUraTedb SIKOOM, reHepaTop MEepPEeMEHHOI0 TOKa, MHAYKUIMOHHAs Meyb,
JIMHUY DJIEKTPOIEpeiay, dJIEKTPOABUIaTelb, pajgap, paIuONIPUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBY-neub, yiabTpa3ByKoBas JUAarHOCTHKa B TEXHHUKE,
POEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHAasi 6arapesi, CIIyTHUKOBBIE
OPUEMHUKH, AE€pHAs SJHEPreTUKA U HIKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHSL.

IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3VYJIbTATHI

JIn4HOCTHBIE Pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera «Du3uKa» TOHKHBI
OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh OOY4YaloImMXCsl PYKOBOJCTBOBATHCS
c(hopMHUPOBAaHHOM BHYTPECHHEH TO3WIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM/, TO3WTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIHMX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHUMCKOI0 OOIIECTBa, PACHIMPEHUE >KU3HEHHOIO
OMBITa U OMbBITA JIEITEIIBHOCTH B MPOLIECCE PEATU3AMM OCHOBHBIX HalpaBJICHUN
BOCIIUTATEJILHOU JIESITEILHOCTH, B TOM YKCJI€ B YACTH:

rPa’kIAHCKOr0 BOCTIMTAHUSA:

e c(OpPMHUPOBAHHOCTD I'PAKIAHCKON MO3UIIMM 00YUAIOIIETOCs KaK
AKTUBHOT'O U OTBETCTBEHHOT'O YJIEHA POCCUUCKOT0 00IIECTBA;

e TMPUHATHEC TPATUIIMOHHBIX OOIEYEITOBEUCCKUX TYMAHUCTUUECKUX U
JEMOKPATHYECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JAECSATEILHOCTh B HHTEPECAX IPaAXKIAHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYITPaBJICHUHN B 00pa30BaTEIbHOM
OpraHH3allny;

e YMEHHE B3aMMOJICHCTBOBATH C COI[MATIbHBIMU HHCTUTYTAMH B
COOTBETCTBHUM C UX PYHKIHSIMU U HA3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU W BOJIOHTEPCKOM IE€SITEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:



e Cc(OPMHUPOBAHHOCTH POCCUHUCKOM IpakTaHCKOW HJICHTHYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOUICHHE K TOCYJAaPCTBEHHBIM CUMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, dTUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIEHUBATh CUTYAIIUIO U TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM
YHUCIE B ACATEIbHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUMBOTO Oy IyIIETO.

3CTETHYECKOI0 BOCIIMTAHMSA:

e JCTETHUYECKOE OTHOIIECHUE K MUPY, BKJIIOUAS] 3CTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (U3NIECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUA:

e HHTEpPEC K pa3uuHbIM chepam npodeccuoHaabHON AESATETbHOCTH, B TOM
YHCJI€ CBA3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEPIIATh
OCO3HaHHBIN BBIOOP OyyIIel Mpoeccuu U peaau30BbIBaTh COOCTBEHHBIC
YKA3HECHHBIE TIJIaHBbL;

e TOTOBHOCTH U CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B
o0siacTv pU3MKU HA POTSHKEHUH BCEU KU3ZHMU.

JIKOJIOrMYEeCKOro BOCIIMTAHMS:

e Cc(OPMHUPOBAHHOCTb IKOJOTHUECKON KYJIbTYPhl, OCO3HAHHE TJI00ATHLHOTO
XapakTepa SKOJIOTUUECKUX TTPOoOIeMm;

e IUIAHUPOBAHUE U OCYIIECTBICHUE JECUCTBUN B OKPYKAIOIIEN CPESE HA
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO PAa3BUTHS YEIIOBEYECTBA;

e pAaCIIUPEHHUE OIbITA AEATEIBHOCTH SKOJIOTMYECKON HAMPABICHHOCTH Ha
OCHOBE MMEIOUIUXCS 3HAHUHU 10 (PU3HUKE.

LHEHHOCTH HAYYHOI'0 O3HAHMS:

e c(hopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKH;

e OCO3HAHUE LIEHHOCTHU HAYYHOM JEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE
n3yudeHusi GU3UKUA OCYIIECTBIIATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO
JNEATENbHOCTh UHAWBUYAJIbHO U B TPYIIIIE.

B mporecce nocTHKEHUsI JIMYHOCTHBIX PE3YJbTATOB OCBOEHHUSI JJIEKTUBHOIO
kypca "[IPAKTUKYM TI0 ®OU3UKE" nns ypoBHS cpeaHero oOOIIero
o0pa3oBaHusl y 0OYyYalOlUXCsl COBEPUICHCTBYETCS AMOIIMOHAIBHBIN MHTEIUICKT,
npeanoaralimil chopMUPOBAHHOCTb:



CaMOCO3HaHUs, BKIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE
SMOIIMOHAIBHOE COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOM
IMOIMOHAIIEHOM Cepbl, OBITh YBEPECHHBIM B ce0¢;

CaMOPETYJIMPOBaHMS, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE MOBEACHHE, CIIOCOOHOCTh aJalTUPOBATHCS K
IMOIMOHAIIEHBIM U3MEHEHHSIM U TPOSIBIISITh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIIOYAIOIIEN CTPEMIIEHUE K TOCTHKEHHIO LIEIU
U yCIexXy, ONTUMHU3M, NHUIIUATUBHOCTh, YMEHHUE JI€MCTBOBATh, HCXOS U3
CBOMX BO3MOXKHOCTEH;

IMIIATHUH, BKIIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE
COCTOSIHME JIPYTUX, YUYUTBIBATH €0 MPU OCYIIECTBICHUU OOILIEHNUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BHICTPauBaTh
OTHOLLUEHUS C APYTHUMHU JIFOIbMH, 3a00TUTHCS, IPOSIBISATH UHTEPEC U
paspeniaTh KOH(QIUKTHI.

METAITPE/IMETHBIE PE3VYJIbTAThBI
Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIEC YUeOHbIE 1elCTBUSA

Bba3oBble JJornueckue 1eMcTBUSA:

CaMOCTOATENBHO (POPMYIUPOBATH U AKTYaJIU3UPOBATH IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNEeNATh HEH JeATeIbHOCTH, 33/1aBaTh apaMeTPhbl U KPUTEPUU UX
JNOCTH)KEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMaTPUBAEMBbIX
(U3NYECKUX SIBICHUSAX;

pa3pabatrbIBaTh IJIaH PELICHUs MPOOIEMBI C YUETOM aHaAJIN3a UMEIOIUXCA
MaTepHaIbHBIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLIECHUBATh COOTBETCTBHE
PE3yIbTATOB LIEJISAM, OLIEHUBATH PUCKHU ITOCIIEICTBUN IEATEIbHOCTH;
KOOPAMHHUPOBATH U BBIMIOJIHATH pabOTy B YCIOBUSIX PEATLHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJICHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PELIEHUH )KM3HEHHBIX TPOOJIEM.

Ba3oBble ucciienoBarejbcKHue A1eHCTBUA.

BJIAJICTh HAYYHOW TEPMUHOJIOTUEH, KITFOUCBBIMH MTOHATHSIMH M METOJIaMHU
busndecKoil HayKu;

BJIaJIETh HABbIKAMH YUe€OHO-UCCIIEA0BATEILCKOW U MPOSKTHOM
NEATEeIbHOCTH B 00J1acTU (PU3UKHU, CTIOCOOHOCTHIO U TOTOBHOCTBIO K



CaMOCTOSATEIILHOMY TIOUCKY METOIOB pEIIeHUs 3a/1a4 (PU3UIECKOTO
coJiepKaHusl, TPUMCHCHHUIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BJIAJICTh BUJAMU JICSITCIIBHOCTH TI0 MOTYYEHUIO HOBOTO 3HAHMSI, €TO
UHTEPIIPETANN, TIPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3TaHUH YICOHBIX MPOEKTOB B 00J1aCTH
busuky;

BBISIBJISATH IPUYMHHO-CJICACTBEHHBIC CBS3H U aKTYaJTU3UPOBATh 3a/1a4y,
BBIJIBUTATh TUTIOTE3Y €€ pelIeHus, HAaXOUTh apTyMEHTHI JIJIs
JI0Ka3aTebCTBA CBOMX YTBEPKACHUMN, 3a]1aBaTh MAPaMETPhl M KPUTESPHUH
peIICHNS;

aHAJIM3UPOBATH TIOJYYCHHBIC B X0JI€ PEIICHUS 3a1a9U PE3YJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MCHCHHE B
HOBBIX yCIIOBHUSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEeIbHOM
JEATETHLHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYaIlUSIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;
YMETh IEPCHOCUTD 3HAHUS TI0 (PU3UKE B IPAKTUIECKYIO 00IaCTh
KU3HEICITCITLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00JIaCTeH;
BEIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OpUTHHAIBHBIC TTOAXOABI U
peIIeHNS;

CTaBUTH MPOOJIEMBI M 33129, JOITYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS.

Pabora ¢ nundopmanueii:

BJIa/ICTh HABBIKAMU MOTy4YeHUS HHPOpMAIHH (PU3NIECKOTO COep KaHUs
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATh TOUCK,
aHaJIW3, CUCTEMATU3ALUIO U MHTEPIPETALMI0 HH(POPMALIUU PA3INYHBIX
BUJIOB U (hOpM TIpeicTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B PEIIEHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 33/1a4 ¢ COOII0IEHUEM TPeOOBaHUM SPrOHOMUKH,
TEXHUKUA 0€30I1aCHOCTH, TUTHEHBI, PeCypcocOepexeHus1, TPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COAEPIKaHUS B pa3IMUHbIX (popmaTax ¢
y4€TOM Ha3HaueHUs1 HHGOPMAIIUH U LIEJICBOM ayIUTOPUH, BEIOUpPAst
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YyaIU3aL1H.

KOMMyHI/IKaTHBHbIe YHUBEpPCAJIbHBIC yqeﬁﬂme HeﬁCTBHH:



e OCYIIECTBIATH OOIIEHNE HA YpOKaX (DU3UKU U BO BHEYPOUHOU
NeSTEIbHOCTH;

e DPAacMoO3HaBaTh MPEANOCHIIKM KOHPIUKTHBIX CUTYalluid U CMSATYaTh
KOH(JIMKTBHI;

e Pa3BEPHYTO M JJOTUYHO HU3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

e TIOHMMATPH W UCTIOIH30BATh MPEUMYIIECTBA KOMaHIHON U
WHJIUBUYaJIbHON paOOTHI;

e BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUM C YUETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJO0r0 YJ€HA KOJUIEKTHBA;

e IPUHMMATH L[EJIU COBMECTHON AESITEIbHOCTH, OPIraHU30BbIBATH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTHKEHHUIO: COCTABIISITH MJIaH
JCHCTBHM, pacripeAesnsiTh POJIH ¢ yYETOM MHEHUHN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM padOThI;

e OLEHMBATH KAYECTBO CBOETO BKJIAJA U KaXKJIOI'0 YYaCTHUKA KOMaH/bI B
001 pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

e TIpenJaraTh HOBBIE IPOEKTHI, OIICHUBATH UJEH C MO3UIIUU HOBU3HBHI,
OpPUTHHAIIHOCTHU, MPAKTUYECKOI 3HAUNMOCTH;

e OCYILECTBIATH MO3UTUBHOE CTPATEIMUECKOE MTOBECHUE B PA3IMUHbIX
CUTYaLUsX, IPOSIBIATH TBOPUYECTBO U BOOOPaKEHUE, OBITH
UHUIIMATUBHBIM.

PeryjsiTUBHbIE YHUBEpPCAJIbHbIE yUeOHbIE JAeiicTBUA
Camoopranusanus:

e CaMOCTOSITEJIbHO OCYILIECTBIISATH TO3HABATENbHYIO JIEATENbHOCTh B
o0yacTu (pU3MKK ¥ ACTPOHOMUH, BBISIBISATH POOJIEMBI, CTABUTH U
dbopMynpoBaTh COOCTBEHHBIE 33]1a4H;

e CaMOCTOSITEJIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX U KaU€CTBEHHBIX
3aJ1ad, MJIaH BBIIOJHEHUS MPAKTUYECKON pabOoThl ¢ yUETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHUH;

e JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

e pacCHIMPATHh paMKH YYEOHOTO MpeMeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTECHUN;

e JIeJaTh OCO3HAHHBIN BHIOOP, APrYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

e OILICHUBATh IPUOOPETEHHBIN OIBIT;

e CIocoOCTBOBATH (POPMUPOBAHUIO U TIPOSIBICHUIO DPYIUIIUU B 00J1aCTH
(U3HMKH, TOCTOSHHO NOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIN
YPOBEHb.



CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

e J1aBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTHUBHI B JICSITEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEISAM;

e BIJIQJICTh HaBBIKAMU MMO3HABATEJIbHON pedIeKCUU KaKk OCO3HAHUS
COBEPIIAEMBIX AEHCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB U
OCHOBaHUM;

e HCIOJIb30BaTh MPUEMBI peIIeKCHUU JJIs1 OIIEHKH CUTYaIlu, BEIOOpa
BEPHOT'O PEIICHUS;

e YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX
CHUKCHUIO;

e TIPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX MIPU AHAIIU3E PE3YJIbTaTOB
JIEATEIILHOCTH,

e TNPHHUMATH ceOs, IOHUMAask CBOXM HEJIOCTATKH M JIOCTOUHCTBA;

e TPUHHUMATh MOTUBBI U APTYMEHTHI APYTUX MIPU aHAIU3E PE3yIbTATOB
JIEATEIILHOCTH,

e TMPHU3HABATH CBOE MPABO U MPABO JPYTHUX Ha OIMIMOKH.

IMPEAMETHBIE PE3VJIbTATDI

11 KITACC

IMPEAMETHBIE PE3YJIBTATDI

K  koHnmy oOydeHuss mOpeaMeTHble  pe3yJbTaTbl  JOJDKHBL  OTPaXKaTh
c(hOpMHPOBAHHOCTD y O0YUYaIOIIUXCS YMEHUM:

e TPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTU OHOMN (hM3UUECKON BEIIUUUHBI
OT IPYTOM C UCIIOJIB30BAaHUEM MPSIMBIX U3MEPEHUN, ITIPU ITOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCUPOBATh pPe3yibTaThl IOITYYEHHON
3aBUCUMOCTH (PM3MUYECKHUX BEJIMUYMH B BUJIE TPA(QUKOB C YUETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN N3MEPEHUH, 1e1aTh BHIBOIBI 110
pe3ynbTaTaM UCCIIEI0BaHNUs;

e TPOBOANTH KOCBEHHBIE U3MEPEHUs GPU3NUECKUX BEIUYUH, TPH STOM
BbIOMpATh ONTUMAJIBHBII METO/ U3MEPEHUS, OLIEHUBATh A0COIIOTHBIE U
OTHOCHUTENBHBIE MOTPENTHOCTH IPSAMBIX U KOCBEHHBIX U3MEPEHUM;

e IIPOBOJHUTH OIBITHI 10 IIPOBEPKE MPEIIOKEHHON TUIIOTESBI:
MJIAaHUPOBATH SKCIEPUMEHT, COOMPATh SIKCIEPUMEHTAILHYIO
YCTaHOBKY, AHAJIM3UPOBATH IOJyYEHHBIE PE3YyJIbTAThl U J€JaTh BBIBO
O CTaTyce NPeJI0KEHHON TUIIOTESBI;

e cO0JIIOATH MpaBHIIa OE30IIACHOrO TPY1a MPU MPOBEIECHUN
UCCJIEIOBaHUM B paMKax y4eOHOTO SKCIIEpUMEHTA, IPaKTUKyMa U
y4eOHO-UCCIIeI0BATENbCKON U IPOEKTHOU JEATEIBHOCTH C



HCITOJIb30BAHUEM U3MEPUTEILHBIX YCTPOUCTB U J1a00OPaTOPHOTO
o0opyi0BaHUS;

pelIaTh paCYETHBIEC 3a]a4M C IBHO 33JJaHHOM W HESBHO 3aJIaHHOMU
bu3nUecKoil MOJIEIbI0: Ha OCHOBAaHUH aHAJIKM3a YCIOBUSI 000CHOBBIBAThH
BBIOOp PU3HUECKON MOJEIH, OTBEUArOIIeH TpeOOBaHUSIM 3a]1auH,
MPUMEHSATH (DOPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYJIAThI
(bu3UYECKUX TEOPUH MPHU UCIOIB30BAHUN MaTEMaTHYECKUX METOIOB
pelieHus 3a71a4, NPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIINXCS
JTAHHBIX, aHAJTU3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI
pelIeHUs C YY4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;

penaTh Ka4eCTBEHHBIC 3a7a4u, TPEOYIONMe TPUMEHEHUSI 3HAHUH U3
Pa3HBIX pa3liesioB Kypca (PU3MKH, a TaK)Ke UHTETpallui 3HAHUN U3
JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIa: BEICTPAUBATh
JIOTUYECKYIO LIETIOUKY PACCYX IEHUN C ONOPON HA N3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS J1J11 0OBSICHEHUS] OCHOBHBIX
MPUHIUAMNOB pabOThl U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MPOLECCOB OKPYKAOLIETO
MHUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTU;

aHaJM3UPOBATh U OIIEHUBATh MOCJIECICTBUS OBITOBOU U
ITPOU3BOJCTBEHHOU IESATEIbHOCTH YEIOBEKA, CBA3AHHOMU C
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UITUN IKOJOTHUYECKON OE30ITacHOCTH,
MPEJCTABICHUI O PAllMOHAIEHOM MPUPOIOINOIL30BaHUH, & TAKXKE
Pa3yMHOM HUCIOJIb30BaHUU JOCTHKEHUN HAYKH M TEXHOJIOTUM JJIst
JaTbHEUIIIET0 Pa3BUTHS YEJIOBEYECKOTO OOIIIECTBA;

MPUMEHSATH Pa3IUYHbIC CITOCOOBI padOTHI ¢ HHGOPMAITHEH
(buU3MYECKOro COEPKaHMs C UCTIOIb30BAHUEM COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH, MPX 3TOM HCIIOIH30BATh
COBpEMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTUHU ISl TIOUCKA,
nepepabOoTKU U MPEbIBICHUS YUeOHON U HAYYHO-TIOMYJISIPHOM
uH(opMaIuu, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIMN HH(POPMAIIUH,
MOJTYY€HHOU U3 PA3IUYHBIX HCTOYHUKOB, KpUTUUYECKHU aHATIM3UPOBAThH
noJry4aemMyro HHGOPMAIIUIO U OIICHUBATh €€ TOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHaJIM3a UCTOYHHKA
uHpopmanuu;



IPOSIBIISATH OPraHU3AIMOHHBIE U TIO3HABATEIIbHBIC YMEHUS
CaMOCTOSITENTLHOTO MPUOOPETEHUS HOBBIX 3HAHUH B MpoIiecce
BBITIOJTHEHHSI IPOCKTHBIX U Y4€OHO-UCCIIEIOBATENIbCKUX padoT;
paboTath B TPYIIIE C UCTIOJHEHUEM Pa3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYMIIBL, PAlMOHATEHO PACTIPEIEIISITh
JESITEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OL[CHUBATh
BKJIAJ] KQXKJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHNE pacCMaTpUBaeMOM
npoOJeMBl;

IPOSIBJIATH MOTUBAIMIO K Oyayieit mpodeccuoHaabHOM e TeNbHOCTH
M0 CIIEHUATBHOCTSM (PU3UKO-TEXHUIECKOTO MPOQHIIS.



11 KJIACC

KoanuyecTBo yacon JIeKTPOHHbIE
Ne o/ HaunmeHnoBaHue pa3/ie/ioB 4 TeM POrpaMMBbI Kontpoabubie | IlpakTnueckue (unposie)
Bcero oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypesI

Mexanuka. Kunematuka. {lunamuxka. 12 12

Tepmonunamuka. MKT. TenoBble mporeccsl. 6 6

OnektpoanHamuka. Konnencarop. 8 8

DJIEKTPUYECKUE LIETIH.

Boanbl. Mexannueckue BOJHBL. 5 6

DJIEKTPOMArHUTHBIE BOJHBI.

Hrorosoe 3anstue. 3ayer. 1 1
OBIIEE KOJIMYECTBO YACOB 110 33 1 30

IHPOI'PAMME




11 KVIACC

Ne
n/
n

Tema ypoka

KoJsmnuecTBo 4acoB

Bce
ro

KonTtpoJas
Hble
padoThI

IIpakTHyec
KHe
padoTsI

JlaTa
H3y4eH
us

JIEKTPOHHBI
e uupposbIe

o0pa3oBaresb
HbIe pecypchl

3HAKOMCTBO C
1 poBoi
naboparopueit
1Mo pu3HKe.
[Tpumepsl
HU3MEpEHUS
buznuecKux
BCJIMYUH MTPH
MTOMOIIIH
KOMITBIOTEPHBI
X TaTYUKOB

N3yuenune
HEPaBHOMEPHO
I'0 JIBYKCHHS C
IS )
ONpeaCIICHUS
MT'HOBEHHOM
CKOPOCTH.

HccaenoBanune
3aBUCHUMOCTH
IIyTH OT
BPEMEHH NpHU
PaBHOYCKOPEHH
OM IBUXXCHHUU.

N3yuenne
JIBHXKEHUSI
Tena,
OpOIIEHHOTO
TOPU30HTAIILHO
. IIpoBepka
TUIIOTE3BI O
MpAMOit
MIPONOPLMOHAI
BHOU
3aBUCUMOCTH
MEXKIY




JaJIbHOCTBIO
nojiéra u
HavaabHOM
CKOpPOCTBIO
Tena.

[IpoBepka
TUTIOTE3BI O
HE3aBUCHUMOCTH
BPEMEHHU
JIBUKCHUS
Opycka 1o
HaKJIOHHOM
MJIOCKOCTH Ha
3a/1aHHOE
paccTosiHUE OT
€ro Macchl.

Nccnenosanue
3aBUCHMOCTH
CHJI YIIPYTOCTH,
BO3HUKAIOIINX
B IIPY’KUHE U
PE3NHOBOM
oOpa3iie, OT X
nedopmanuu.

N3mepenune
ko3 dunreHTa
TpEeHUA 110
BEJIMYMHE
YTJI0BOTO
koa¢dunreHTa
3aBUCHUMOCTH

Frp(N).

Konctpynposa
HUE
KPOHUITEITHOB
U pacy€T CUIl
YIPYTOCTH.

Nsmepenne
HAMITYJIbCA TEJIa
o
TOPMO3HOMY
MyTH.




10

N3mepenune
KUHETUYECKON
SHEPTHH Tela
o
TOPMO3HOMY
MyTH.

11

CpaBHeHHe
W3MCHCHHUS
MOTEHIIUATBHO
W SHEepruu
MPYKHUHBI C
paboTOM CUIIBI
TpPECHUSI.

12

N3mepenue
nepuoaa
CBOOOIHBIX
KoJicOaHui
HUTAHOI'O U
MPYXUHHOTO
MasITHHUKOB.

13

N3yuenne
MU30TEPMHUYECKO
ro mpotecca
(pexomeHa0BaH
0
UCTIOJIb30BaHUE
g poBon
nabopaTopun).

14

Nzyuenue
H30XOPHOI0
porecca.

15

Nsyuenue
n300apHOTO
mporecca.

16

UccnenoBanue
annadaTHOro
mporiecca.

17

N3yuenne
3aKOHOMEPHOCT
el ucrapeHus
JKUIKOCTEH.

18

N3mepenune




a0COJIFOTHOM
BIIQKHOCTH
BO3yXa U
OII€HKA MacChl
MapoB B
ITOMEILEHHUU.

19

HaOmroneuune
MIPEeBpAICHUS
SHEPTUU
3apsHKEHHOTO
KOHJICHCATOpa
B DHEPTUIO
HU3JIY4YECHUS
CBETOIMO/IA.

20

UccnenoBanue
paspsna
KOHJIEHCaTopa
yepes
pe3ucTop.

21

N3mepenune
DJIC u
BHYTPEHHETO
CONIPOTHUBIICHUS
HCTOYHHUKA
TOKA.

22

HccaenoBanue
3aBUCUMOCTH
OJIC
raJIbBAaHHYECKO
I'0 DJIEMEHTA OT
BpPEMEHHU IIpH
KOPOTKOM
3aMBIKAHHHU.

23

UccnenoBanue
3aBUCUMOCTH
COIIPOTUBIICHUSA
TEPMOPE3UCTOP
aoT
TEMIIEPATYPHL.

24

N3yuenue
3aBUCHUMOCTH
cuibl Amriepa




OT CHJIBI TOKA.

25

Co6opka
MOJIEIH
ANEKTPOMATrHUT
HOT'O
reHeparopa.

26

HccaenoBanue
MEPEMEHHOTO
TOKa yepe3
IOCJIeI0BaTEIIb
HO
COCIUHEHHBIC
KOHJIEHCATOD,
KaTyLIKY U
pe3ucTop.

27

N3yuenne
pacIpoCTpaHeH
Ul 3ByKOBBIX
BOJIH B
3aMKHYTOM
IIPOCTPAHCTBE.

28

N3yuenue
pacnpoCcTpaHeH
Usl 3BYKOBBIX
BOJIH B
3aMKHYTOM
IIPOCTPAHCTBE.

29

Konctpynposa
HUE
TEJIECKOMUYECK
UX CUCTEM.

30

N3yuenune
uHTephepeHITN
U JIa3epHOTO
U3Ty4YCHUS Ha
JBYX ILEJAX.

31

UccnenoBanue
dboTopesucTopa

32

UccnenoBanue
TPEKOB YACTHI]
(10 TOTOBBIM




dboTorpadusm).
HccaenoBanune
pPaIMOaKTUBHOT
o (hona c
UCTIOJIb30BaHUE
M JIO3UMETpA.

33 3auer. 1
OBIIEE
KOJINYECTBO
YACOB IO 33 32

NNPOI'PAMME




