MHMHUCTEPCTBO OGPA30OBAHMSI 1 HAYKH POCCHUHNCKON ®EIEPAIIUNA
denepaibHoe rocy1apcTBeHHOE aBTOHOMIHOE obpasoBaTe/ibHOE YPEKICHHE
phicmero o6pazopanus «HamuoHa LHBIH ucciaeaoBareabeknii Himkeropoackui rocyIapcTBeHHbIH
ynupepcuter um. H.HU. JlobasieBckoro»
BasaxauHcKkua# GHIHaI

YTBEPKJIAIO
JlnpexTop Bar[axyxﬁfzko'rlo ¢wimana HHIY
7.~ ) A.AYeuepHH

(ol 2

O B 20/7.

PaGouas nporpamMma JHCIHILIHHbI
OU3UKA

HanpapyieHue NOArOTOBKY (CNIEIHATBHOCTD)
15.02.08 TEXHOJIOI'sI MAIIMHOCTPOEHUSA

‘ YpoBeHs (CTylIeHB) 0Opa3oBaHus
CPEJHEE MPO®ECCHOHAJIBHOE OBPA3OBAHHUE (BA3OBAS IIOAI'OTOBKA)

Kpanundukanys BEITYCKHUKA
TEXHUK

®opma obydenus
OUYHAS

banaxna
2017




IHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o61ieo0pazoBaTenbHON yueOHON AucuuIuMHbl «DHU3MKay MpeIHa3HaueHa
st u3ydenus ¢usuku B npeaenax ocsoerus [IIICC3 Ha 6a3e 0cHOBHOTO 00111ero 00pa3oBaHMUs.

Pabouas nporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmero odpazona-
HUS, IPEIBIBISIEMBIX K CTPYKTYpE, COJICPKAHUIO U pe3yabTaTaM OCBOCHHUS YU€OHON TUCIMITIIMHBI
«Pu3uKay, B COOTBETCTBUU ¢ PeKoMeHIausIMu 10 OpraHu3aliy MoJy4eHUs: CpeTHEero ooIero oo-
pa3oBaHus B IpeJiesiax OCBOSHHs 00pa30BaTEeNbHBIX IPOTPaMM CPEIHET0 Mo (EeCCHOHATBFHOTO 00-
pa3oBaHus Ha 0a3e OCHOBHOTO 00Iero 0Opa3oBaHus C y4eTOM TpeOOBaHUH (elepantbHbIX ToCyaap-
CTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB U MOIy4aeMON Mpodeccun WK CHeIHMATIbHOCTH CPETHETO
npogeccuoHanbHOro 06pasoBanus (MUChbMO JlemapTameHTa ToCyIapCTBEHHOH MOJUTHKH B cdepe
noarotoBku padounx kaapos u AI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepsxanne nporpaMmbl «Du3uka» HapaBiICHO HA JOCTIKEHHUE CIEAYIOMINX eei:

* OCBOEHHE 3HAHUH 0 PyHIAMEHTATIBHBIX (PU3NYECKUX 3aKOHAX U MPUHIIUIIAX, JEKAIIUX

B OCHOBE COBPEMEHHOH (PU3MUECKON KapTUHBI MUPA; HANOOJIee BaXKHBIX

OTKPBITUSAX B 00IACTH (PU3MKH, OKA3aBIINX ONPEACISIONIEe BIUSIHUE Ha Pa3BUTHE

TEXHUKHU U TEXHOJIOTUH; METOIaX HAYYHOTO MMO3HAHUS MTPUPOIbI;

OBJIQJICHUE YMEHUSMU MPOBOAUTH HAOIIOACHUS, IJIAHUPOBATH M BBITIOJIHATH 3KCIIEPUMEHTHI, BbI-

JBUTaTh TUTIOTE3bI U CTPOUTH MOJIEIH, IPUMEHSTh OTyYeHHbIC 3HAHUS

1o ¢usuke A5 00bACHEHHS pa3HOOOPa3HBIX (PU3NYECKUX SABJICHUHM U CBOWCTB BEIECTB;

MPAKTUYECKU UCTIOIH30BATH (PU3NUECKUE 3HAHMS; OLICHUBATh JIOCTOBEPHOCTh

€CTECTBEHHO-HAYYHOU MH(POPMALINY;

* pa3BUTHE MO3HABATEILHBIX HHTEPECOB, HHTEIUICKTYAbHBIX U TBOPYECKHUX CITIOCOOHOCTEN

B Ipoliecce MPUOOpETeHNs 3HAaHUH U YMEHUH 10 (PU3HKE C HCIIONb30BAaHUEM PA3THUHBIX
MCTOYHHUKOB MH(POPMALIUK U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCIHUTaHHE YOSKJCHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHOB IIPUPOIbI, UCTIOIH30BAHUS
JOCTHKEeHUI (PU3MKHU Ha OJ1aro pa3BUTHS YEIIOBEUSCKON ITUBUIIH3AINH; HEOOX0IMMOCTH
COTPYIHHYECTBA B MPOLIECCE COBMECTHOTO BBIMIOJHEHUS 33/1a4, YBKUTEIHHOTO
OTHOIIEHHS K MHECHHIO OTIMOHEHTA MPU 00CYKICHUN TPOOIIeM eCTECTBEHHO-HAYYHOTO
COJIep>KaHUsl; TOTOBHOCTH K MOPAJIbHO-3THYECKOH OIIEHKE MCIOIb30BAHUS HAYUHBIX
TOCTHKEHHI, YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKpPYXKAIOIEeH Cpe/ibl;

* HUCIOJIb30BaHUE TPHUOOPETEHHBIX 3HAHUN M YMEHUH JUIsl peIIeHHsI PaKTHYECKUX
3aJ]a4 TIOBCEJHEBHOM >KM3HU, obecnieueHusi 0€30MacHOCTH COOCTBEHHON KHU3HH, PALIMOHAIBHOTO
MIPUPOJIOTIONIF30BAHUS U OXPaHbI OKPYXKAIOLIEH cpesibl U BO3SMOKHOCTD

NPUMEHEHHsI 3HAHWW MPH PEIIeHUH 337124, BO3HUKAIOUIUX B MOCIEAYIOMEN MpodeccHoHaIbHOM
JEATeIbHOCTH.

B nmporpammy BKIIIOUEHO COJiep KaHUe, HAIPAaBICHHOE HAa (JOPMHUPOBAHUE Y CTYICHTOB

KOMIIETEHIINI, HCOOXOAUMBIX I KauecTBeHHOro ocBoeHus I[IIICC3 Ha 6a3e 0CHOBHOTO

o0miero oOpa3oBaHus ¢ IOTYYCHHEM CPEIHEro 00IIero oOpa3oBaHus.

PaGoyast mporpamMma yueOHON qucUUIUIMHBI «DU3HKa» BKIIOYaeT B ceOsl yueOHBI MaTepual, mo-

CJIEZIOBATENILHOCTh €r0 U3y4YeHHUs, pacipeaesieHine yueOHbIX YacoB, TeMaTHKy pedepaTtoB, HHIUBH-

IYyaJIbHBIX IIPOEKTOB, BUJIbI CAMOCTOSTENILHBIX pabOoT, yUUTHIBAsI CHICHU(PUKY CHIEIIUATBHOCTH.

OBIIAA XAPAKTEPUCTHUKA YYEFHOU JUCHUIIJIMHBI «®U3UKA»

B ocnoBe yuebHo# nuctuminabl «Du3nkay» JIeKUT YCTaHOBKA Ha (popMupoBaHue y
0o0y4JaeMbIX CUCTeMbI 0a30BBIX MOHATUH (PU3MKHM M MPEICTABICHUA O COBPEMEHHOW (U3UYECKOU
KapTHHE MHpa, a TAaKXKe BbIPaOOTKAa YMEHUN NMPUMEHATh (PU3UYECKUE 3HAHUS Kak B mpodeccuo-
HAJIBHOM JIeSITeIbHOCTH, TaK U JJIS PEIICHUS )KU3HEHHBIX 33/1a4.

MHorue nojoXeHus, pa3BuBaeMble (PU3UKOM, PACCMATPUBAIOTCS KaK OCHOBA CO3/aHUs
Y UCTIOJIb30BAaHUS HH(OPMAIIMOHHBIX M KOMMYHUKAITMOHHBIX TexHosoruit (MKT) —



OJTHOTO U3 HanboJiee 3HAYMMbIX TEXHOJIOTMYECKHUX JOCTHKEHUI COBPEMEHHOM LIMBUIIM3ALINN.
dusmKa JaeT KoY K MOHUMAHUI0 MHOTOYHMCIICHHBIX SIBJICHUH U MPOILIECCOB OKPY)KAIOLIET0 MU-

pa (B eCTECTBEHHO-HAayYHBIX 00JaCTAX, COMOJIOTHH, SKOHOMUKE, SI3bIKe, TUTEparype u ap.). B ¢u-

3UKe (POPMUPYIOTCS MHOTHE BU/IBI ICATEIILHOCTH, KOTOPBIE MMEIOT METAINPEeIMETHBIIN XapakTep.

K HMM B mepBylo odepelb OTHOCATCS: MOJICIMPOBAHHE OOBEKTOB M MPOIECCOB, MPUMEHEHUE
OCHOBHBIX METOJIOB TIO3HAHUS, CHCTEMHO-UH(OPMALIMOHHBIIN aHaN3, (JOPMYIUPOBAHUE TUIIOTES,
aHaJM3 U CUHTE3, CPaBHEHUE, 0000IEHHE, CUCTEMAaTHU3allls, BBISIBICHUE TPUYMHHO-CIICICTBEHHBIX
CBsI3€H, MOMCK aHAJIOTOB, YIpaBleHWE OOBEKTaMH U IpolieccaMu. MIMEHHO 3Ta IUCIMILIMHA M03-
BOJISIET TO3HAKOMUTH CTYICHTOB C HAYYHBIMU METOJIaMH MO3HAHUS, HAYYUTh UX OTJIMYATh TUIOTE-
3y OT TEOPUH, TEOPHIO OT SKCIEPUMEHTA.

®dusnka UMeeT OYeHb OOJIBILIOE U BCEBO3PACTAIOIIEE YHCIIO MEKIUCIUIUIMHAPHBIX CBS3EH, MpH-
YeM Ha ypOBHE KaK MOHSITUHHOTO ammapara, Tak U MHCTpyMeHTapusi. CKa3aHHOE MO3BOJIAET pac-
cMaTpuBaTh (U3UKY KaK METaIUCLUUIUIMHY, KOTOpas MPEIOCTABISCT MEKIUCIHUILIMHAPHBIN SI3bIK
JUISL OTIMCaHMS HAyYHOU KapTUHBI MHpA.

®dusmKa SBISETCS CUCTEMOOOPA3YIONIUM (PaKTOPOM ISl €CTECTBEHHO-HAYYHBIX YU4EOHBIX
MIPEMETOB, MOCKOJIBKY (hU3nyYecKre 3aKOHBI JISKAT B OCHOBE COJICP)KaHUS XUMHHU, OMOJIOTHHU, T'€0-
rpaduy, aCTPOHOMHMH M CHEIMAIbHBIX IUCHMIUIMH (TEXHUYECKas MEXaHHKa, JJIEKTPOTEXHHKA,
AIIEKTPOHUKA U 1Ip.). YueOHas qucuuiuinaa «PU3uKay co3/1aeT YHUBEpCalbHYIO 0a3y Ui U3y4eHUs
o0rienpohecCHOHATBHBIX U CIIEIHATBHBIX TUCIMILINH, 3aKIaabIBas GyHAaMEHT JUIsl MOCIIe Yo e-
ro 00y4eHHUs CTYACHTOB.

OO6nanast TOrMUECKOW CTPOHHOCTBIO U ONUPASCh HA SKCIIEpUMEHTANbHbIE (aKThl, ydeOHas auc-
muruinHa «P@u3ukay GopMUpPYET y CTYACHTOB MOUIMHHO HAyYHOE MHUPOBO33peHue. Pu3mKa sBIIs-
eTcs OCHOBOW yUEHHUSI O MaTEepUAIIbHOM MHUPE U pelaeT mpooIeMbl 3TOr0 MUpa.

N3yuenne ¢pu3uku B MpohecCHOHAIBHBIX 00pa30BaTeNbHBIX OPraHU3aLUAX, PEATU3YIOIIUX 00-
pa3oBaTeIbHYIO IPOrpaMMy CpeAHEro oomiero o0pa3oBaHus B MpeIenax OCBOCHUS
[MIICC3 na 6a3e ocHOBHOTO 00IIEro 00pa3oBaHusi, UMEET CBOU OCOOEHHOCTH B 3aBUCUMOCTH OT
npo¢uis npopeccnoHaIbHOTO 00pa30BaHMs. ITO BBIPAXKACTCS B COJICPKAHUN
00y4eHus1, KOJIMYECTBE YacOB, BBIACIAEMBIX HA U3yYCHHUE OTACIbHBIX TEM IMPOTrPaMMBI, IIyOHHE UX
OCBOEHHSA CTYJCHTaMH, 00beMEe U XapakTepe MPAKTHUYECKUX 3aHATHH, BUIaX BHEAYIUTOPHON camo-
CTOSITEIIbHOW PaOOTHI CTYACHTOB.

B conep:xannn yueOHON TUCHMIUIMHBI IO (PU3UKE MPH NOATOTOBKE 00yJarouIuxcs mno npodec-
CHSIM U CIIELUAIBHOCTSAM TEXHMUYECKOTO MPOuIs NpopecCHOHATBHOTO0 00pa3oBaHUs
pO(UITBHOM COCTABIISIONICH SABISETCA pa3en «DIEeKTPOJMHAMUKAY, TaK KaK OOJIBIIMHCTBO
CIEUANBHOCTEH, OTHOCSIIUXCS K 3TOMY MPOQHIIIO, CBSI3aHbI C AEKTPOTEXHUKON U 3JI€KTPOHUKOH.

Teopernueckue cBeneHus MO0 PU3UKE TOTOIHAIOTCS IEMOHCTPAUAMU U TaO0paTOPHBIMU pado-
TaMH.

Nzyuenne obmieoOpa3oBaTenbHON yaeOHOW MUCIUTUIMHBI «DU3KKa» 3aBEPIIAeTCs TOIBEICHU-
€M UTOTOB B (hopMe HK3aMeHa B paMKax MPOMEXYTOYHOH aTTeCTalluy CTYJACHTOB B MPOIECCEe OCBO-
enus [ITICC3 ¢ moxydeHneM cpeaHero oomiero oopa3oBaHusl.

MECTO YUYEBHOW JUCIHATLJIMHBI B YYEBHOM ILJIAHE

YueOnast nucruruimaa «Du3nkay SBISETCS YIeOHBIM MPEAMETOM IO BBHIOOPY M3 00s3aTeNbHOU
npeametHoit obnactu «EcrectBennbie Haykn»y OI'OC cpeanero obuiero o6pa3oBaHusl.

B npodeccronansHoi 00pazoBaTeIbHON OpraHU3alyi, pearu3yromeil 00pa3oBaTeIbHYIO
nporpamMmy cpeanero oomero odpasoBanus B npenenax ocsoenus [IIICC3 Ha 6a3ze 0CHOBHOTO 00-
mero oOpazoBaHusl, yueOHas IuCHMIUIMHA «DHU3UKa» H3ydaeTcss B 00IeoOpa3oBaTeIbHOM IUKIIE
yuebnoro miana [IIICC3 Ha 6a3e 0CHOBHOTO 00ITIeT0 00pa30BaHMUs C MOTYYCHHEM CPEIHETo oOIIe-
ro obpa3zoBaHusl.

B yue6nbix maanax [IIICC3 mecto yuebHO# auctumiuHbl «Pu3nka» — B cocTaBe 00meoopaso-
BaTEJIbHBIX Y4eOHBIX AUCIHILIUH 10 BEIOOPY, (GOPMUPYEMBIX U3 00s13aTebHBIX MPEIMETHBIX 001a-
creit ®I'OC cpennero obmiero odpazoBanus, i cnenuanbHocteld CIIO cooTBETCTBYIOMIETO MPO-
¢ npodeccnoHaIbHOTO 00pa30BaHMUS.



PE3YJbTATHI OCBOEHHUA YUYESHOM JUCITATLIIANHBI

OcBoenue coaepkanus yaeOHOM TUCIMILTHHBI «Dr3rKay 00ecrednBaeT TOCTHKEHUE
CTYJIEHTaMHU CIIEAYIOIINUX PE3YJIbTATOB:

* IMYHOCTHBIX:

. YyBCTBO TOPJIOCTH M YBAaXKCHHUS K HCTOPUH U JIOCTIKEHHUSIM OTEUECTBEHHON (hU3NUYECKON HAYKH;
¢u3nvecKr rpaMOTHOE MOBEJICHHE B MPO(ECCUOHATBFHON NEATENbHOCTH U OBITY MPH OOpaIeHUH C
npubopamMu U yCTpOUCTBAMH;

TOTOBHOCTb K NMPOJOJDKEHUIO 00pa30BaHUs U MOBBILNICHUS KBaNU(UKauu B M30paHHOM mpodec-
CHOHAJIBHOM JICITEIBHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIM (PU3UYECKUX KOMIIETCHIIUH B 3TOM;

. YMEHHE UCMOJb30BaTh JOCTHKEHHUS COBPEMEHHON (hr3nyeckoi HayKH U (PU3NYECKUX TEXHOIOTUN
JUISL TIOBBIIICHUST COOCTBEHHOTO MHTEIIEKTYAJIbHOTO Pa3BUTHS B BBHIOPAHHOHM HpoeccroHaTbHON
NEATeNbHOCTH;

. YMEHHE CaMOCTOATEJILHO JOOBIBaTh HOBBIE IS ce0st (pru3nuecKue 3HaHus, UCIIONb3Ys

IUISL 3TOTO JIOCTYITHBIE UCTOYHUKH UH(POPMALINY;

. YMEHHE BBICTPaUBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHHS B KOMAH/IE 110 PEIICHUIO

001X 3a1a4;

. YMEHHE yIpaBIsATh CBOEH MMO3HABATENBbHON JAEATENIbHOCTBIO, IPOBOAUTH CAMOOLIEHKY

YPOBHSI COOCTBEHHOTO MHTEIIIEKTYaJIbHOTO Pa3BUTHUS;

* MeTamnpeIMeTHBIX:

. MCTIOJIb30BAaHUE PA3IMYHBIX BUJIOB MIO3HABATEIBHON ACSITEILHOCTH JJIsl PEIICHUS
buznUecKuX 3a/1a4, MPUMEHEHNE OCHOBHBIX METOIOB TIO3HAHUS (HAOIIOCHUS,
OTIMICAHUsI, U3MEPEHHUS, SKCIIEPUMEHTA) JJIsl H3y4SHUS PAa3IMYHBIX CTOPOH OKPYXKAIOMICH
JIENCTBUTEIILHOCTH,

. MCTIOJb30BAaHUE OCHOBHBIX MHTEIICKTYAILHBIX OTIEpAIliii: TOCTAHOBKH 3aJa4H,
(bopMyITHUPOBaHMSI TUTIOTE3, AHAIHM3a U CUHTE3a, CPAaBHEHUS, 0000IIeHHSI, CUCTEMAaTH3allUH,
BBISIBIICHUS IPUYHHHO-CIICJICTBEHHBIX CBSI3€H, MOMCKA aHAIOTOB, (OPMYTUPOBAHUS
BBIBOJIOB JJISl U3YUCHUS PA3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB,
SIBJICHUU U TPOIIECCOB, C KOTOPBIMHU BO3HUKAET HEOOXOAUMOCTh CTaKUBATHCS B
npogeccuoHanbHOU cdepe;

. YMEHUE TeHEepPHPOBATh UJICH U ONPEACTATH CPEACTBA, HEOOXOIUMBIC I UX peaTH3aIlHH;
YMEHHE UCTOJB30BaTh PA3JIMYHBIC HCTOYHHUKH IS MOTydeHUs: (GU3HUecKod nHpOopMaIm, olle-
HUBATh €€ JIOCTOBEPHOCTE;

. YMEHUE aHAJM3UPOBATh U MPEACTABIATH HHPOPMAIIHIO B Pa3INYHBIX BHIAX;
YMEHHE MMYOINYHO TPEJCTABIATH PE3ybTaThl COOCTBEHHOTO WCCIICOBAHMS, BECTH JUCKYCCHUH,
JOCTYITHO ¥ TAPMOHUYHO COUeTas cojiepxkaHue u (hOpMbI IPEACTaBIsIeMOi HHPOpMAIUH;

* NpeIMeTHBIX:
c(OPMHUPOBAHHOCTH MPEACTABICHUHN O POJI U MecTe (PU3UKU B COBPEMEHHON Hay4YHOM
KapTHHE MHpPA; TOHUMaHue (PU3MUECKOM CYIIHOCTH HabI0AaeMbIX BO BeenenHoi
SABIICHUM, poJid GU3UKU B POPMUPOBAHUH KPYro30pa U (PyHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHMsI IPAaKTUIECKUX 3a/a4;

. BJIaJICHWE OCHOBOMOJAralOMUMHU (PU3MUECKUMH MTOHATUSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE MCIOIb30BaHNE (PU3HMUECKON TEPMUHOIOTUN
U CUMBOJIUKY;

. BJIaJICHHE OCHOBHBIMH METOJAaMHU HAY4YHOTO MO3HAHHUS, UCIIOJIb3YEeMbIMH B (pU3HKe:
HaOJI0IeHNEeM, OITUCAHNUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; . yMEHHs 00pabaTbIBaTh pe3ylbTaThl
U3MEpeHui, 0OHApYKMBAaTh 3aBUCUMOCTb MEXIY (HPU3NYECKMMU BEIMYMHAMH, OOBACHATH MOTY-
YEHHbIE PE3YJIbTATHI U JIENATh BHIBOJIBI;
c(OPMHPOBAHHOCTh YMEHHUS pelaTh (pu3nueckue 3aaau;



. ¢(hOPMUPOBAHHOCTh YMEHHUS IPUMEHSAThH NMOJTYUYEHHBIEC 3HAHUS U1l OOBSICHEHUS YCIOBUI MPOTEKa-
HUS GU3NYECKUX SBICHUH B IPUpPOAE, TPOPECCHOHANBHOM cdepe U U NPUHITUS TPAKTUIECKUX
pELIEHHUH B TIOBCEHEBHOW KU3HU;
c(OpPMHPOBAHHOCTH COOCTBEHHOM MO3UIIUH 10 OTHOIICHUIO K (PU3UUECKOi nHpopmanuu,
M0JIy4aeMOil U3 pa3HbIX HCTOYHHUKOB.

COAEPXAHUE YYEBHOMU JUCIHHUIIIINHBbI
BBenenune

®dusnka — (pyHJaMEHTAIbHAS HayKa O IPUPOJIE.

EcrecTBeHHO-Hay4HBIN METOJ ITO3HAHMS, €70 BO3MOXKHOCTH U I'PAHUILIBI IPUMEHUMOCTH.
DKCIEpUMEHT U TeOpUs B Ipollecce MO3HAHUS MpUpoasl. MoaenupoBaHue pU3HMUECKUX SBICHUN U
nporeccoB. Poib 5kcriepuMeHTa U TEOPUH B IPOLIECCE IO3HAHUS IIPUPOIBI.
dusnueckas BenuuyuHa. [lorpenrHocTy u3MepeHui (QU3MUecKuX BeauunH. DHU3HUYECKHe 3aKOHBI.
I'pannibl npuMeHUMOCTH (pru3nyeckux 3akoHOB. [ToHsTHE O PU3MUECKOi KapTHHE MHpa. 3HAUYCHUE
¢u3uku npu ocBoenuu crnenuansHocteit CIIO.

1. Mexanunka

Kunematuka. Mexannueckoe neuxenue. [lepemenienue. [Iyrs. Ckopocts. PaBHOMEpHOE
MIPSAMOJIMHENHOE IBUJKEHUE. Y CKOpeHue. PaBHOIIEpEMEHHOE NPAMOJIMHENHOE IBUKCHHUE.
CBoboaHoe nagenue. /IBmkenue tena, OpoIIeHHOro O YIIIOM K Topu30HTY. PaBHOMepHOE
JBUKEHHE 110 OKPYKHOCTH.

3akonbl Mmexanuku Herorona. Ilepsriit 3akon Hetorona. Cuna. Macca. Umnynsc. Bropoit 3a-
koH Hprorona. OCHOBHOM 3aKOH KJlacCMUECKOM AuHaMuKu. Tperuit 3akoH HproToHa.
3akoH BceMHpHOTO TsroteHus. I'paBuranmonHoe nojue. Cuna Tspkect. Bec. CiocoOsl m3MepeHus
Macchl Tel. CUilbl B MEXAHHUKE.

3aKoHbI COXpaHeHHs1 B MeXaHMKe. 3aKOH COXpaHeHUs uMIyibsca. PeaktuBHoe nBmxenue. Pabo-
Ta cuibl. Pabora nmoTeHnmaneubix cuil. MomHocts. DHeprus. Kunernueckast sneprus. [lorenmu-
aJlbHas SHEPrus. 3aKOH COXPaHEHUs MEXaHW4eCKoW sHepruu. [IpumeHenne 3akoHOB COXpaHEHMSL.

Jemoncmpayuu

3aBHCHMOCTb TPACKTOPHH OT BHIOOpA CHCTEMBI OTCUETA.

Buipl MeXaHMUECKOTO JBMXKECHHUSL.

3aBUCUMOCTb YCKOPEHMS TeJa OT €r0 MacChl M CUJIbI, JEHCTBYIOIIEH Ha TEINO.

CrnosxeHue cuil.

PaBeHCTBO M IPOTHUBOIIOJIOKHOCTh HANIPABJICHUS CUJI IEHCTBUS U IPOTUBOJEHCTBHUSI.

3aBHCHUMOCTb CHJIBI YIPYTOCTH OT AiepopmMarium.

Cunsl TpeHuUsL.

HesecomocTs.

PeakTuBHOE ABMXKEHUE.

[Tepexoa MOTEHIIMATEHON SHEPTUM B KHHETHUECKYIO U 00OpaTHO.

Jlabopamopuvie pabomot

- UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT Beca Teja.

- N3yyeHue 3akoHa cOXpaHEHMsI UMITYJIbCA.

- CoxpaHeHne MEXaHNYECKOW SHEPTUU MPHU ABM)KEHUU TeJla O] AEHCTBUEM CUII TAKECTH

U YIOPYTOCTH.
2. OCHOBBI MOJIEKYJIAPHOH (PU3MKH M TEPMOJUHAMHUKH

OCHOBBI MOJIEKYJISIPHO-KMHeTHYecKOi Teopun. UneanbHblil ra3. OCHOBHBIE MOJIOKEHHUS MO-
JEKYJIAPHO-KMHETUYECKOM TeopuH. Pazmepbl 1 Macca MOJIEKY]I U aTOMOB. bpOyHOBCKO€E IBHYKEHHUE.
Huddysus. Cunbl U 3HEPrusi MEKMOJEKYISIPHOTo B3auMozencTBus. CTpoeHHe Ta3000pa3HbIX,
KUAKUX U TBepAbIX Tesl. CKOpOCTH ABMXKEHHS MOJIEKYN U UX U3MepeHue. Mneanbuslil ras. lasne-
Hue ra3a. OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-KMHETUYECKOW Teopuu ra3os. Temmeparypa u ee



u3MepeHue. ['a3oBble 3aKOHBI. AOCONIOTHBIA HYJb TeMIIepaTypbl. TepMoaWHaAMHUEcKas IIKaja
TEMIIEPATyphl. Y paBHEHUE COCTOSIHUS UACAIBHOTO raza. MoirsgpHas ra3zoBas IOCTOSIHHAS.

OcHoBbI TepMOAUHAMUKH. OCHOBHBIE MIOHATHUS U ONIpeeIeHNs. BHyTpeHHss sHeprus
cucTeMbl. BHyTpeHHss sHeprus uaeanbHoro rasa. Pabora u reruoTa kak GopMsl epesadu
SHEepruu. TemnoeMKoCTb. Y aenbHas TeIUI0EMKOCTh. Y paBHEHHE TeIuioBoro OanaHca. [lepBoe Hava-
JI0 TepMOJMHAMUKU. AnuabatHelil pouecc. [Ipuniun neiictBus terioBoit MamuHbl. KI1/] teruio-
BOro asurareins. Bropoe Hadano tepmoauHaMuku. TepMoauHamuyeckas LIKajla TeMreparyp. Xo-
JOUJbHBIE MalIMHEL. TernoBele nurarenu. OXpaHa IpUpPOIbIL.

CoiicTBa napos. Vcnapenue u koHaeHcanus. HaceleHHbIi nap u ero cBoiictsa. A6cotoTHas
U OTHOCHUTEINIbHAS BJIAXXHOCTh BO3Qyxa. Touka pocsl. Kunenue. 3aBUCUMOCTb TeMIIEpaTyphbl KUIIe-
HU OT AaBiieHUs. [leperpeTslii map v €ero UCNoJIb30BaHUE B TEXHUKE.

CpoiicTBa kuaKocTel. XapakTepuCcTUKA KUAKOTO COCTOSIHUS BellecTBa. II0BEpXHOCTHBIN CIIOH
KHUAKOCTU. DHEPrUsl MOBEPXHOCTHOTO C€JOA. SIBIEHUS HA I'paHULE KMIKOCTH C TBEPIBIM TEJIOM.
KanumnspHele sBieHus.

CpoiicTBa TBepabIX Tesl. XapakTEpUCTUKAa TBEPAOTO COCTOSIHMS BEIIECTBA. YIIPYTHe CBOMCTBA
TBepAbIX Tel. 3akoH I'yka. MexaHnueckue cCBOMCTBa TBEpIAbIX Tel. TemaoBoe paclIMpeHUE TBEP-
JBIX TEJ U )kuAKocTel. [1naBnenue u kpucramumsanus.

Jemoncmpayuu

JIBr>xeHHe OpOYHOBCKHX YacTHUII.

Huddysus.

W3meHeHne naBieHus ra3a ¢ U3MEHEHHUEM TeMIIEpaTyphl IPH MOCTOSTHHOM 00beMe.
W3oTepmuueckuii 1 n300apHBIA MPOIIECCHI.

V3MeHeHre BHYTPEHHEH SHEPTHH TN IPU COBEPILICHUU PaOOTHI.
Mopenu TeIUIOBEIX ABUTATEIICH.

Kunenue Boap! py NIOHWKEHHOM JaBJICHUH.

IIcuxpomeTp U TUrpoMeTp.

SIBneHus MOBEPXHOCTHOIO HATSHKEHUS U CMAYUBAHMSL.
Kpucramisl, aMmopgHbIe BelecTBa, )KUAKOKPUCTAIINIECKUE TeTa.
Jlabopamopusie padomot

- UccnenoBanne U30TEPMUUYECKOrO MpoOLEcca

3. DJIeKTPOAMHAMHUKA

JIeKTpHYecKoe ImoJie. DIIEKTPUUYECKUE 3apslbl. 3aKOH COXpaHeHus 3apsaa. 3akoH Kyiona.
Onexrpuueckoe mnoisie. HampspkeHHOCTh anekTpuueckoro nosis. IlpuHnun cynepno3uuuy IMosei.
Pabora cun snekrpocrarudeckoro moiis. [loTeHiman. Pa3HOCTh MOTEHIMAIOB. DKBUMIOTEHIIUATb-
Hble MOBEpXHOCTU. CBsA3b MEXAY HANPSHKEHHOCTHIO M Pa3HOCTHIO MOTEHIUAIOB 3JIEKTPUUECKOTO
nons. uanexktpuku B dnexrpudeckoM nose. llomsapusanus nusnexktpukos. IIpoBonHMKM B dIek-
TpuueckoM mnoiie. Konnencaropsl. CoeHeHHE KOHICHCATOPOB B OaTtapero. DHeprus 3apsKeHHOTO
KOHJIEHCATOPa. DHEPrus MEKTPUIECKOTO MOJIS.

3aKoHbI MOCTOSIHHOTO TOKA. YCIOBUS, HEOOXOAWMBIC IJIi BO3SHMKHOBEHHS M MOJIECPKAHUS
anekTpuyeckoro Toka. Cuiia Toka U IJIOTHOCTh Toka. 3akoH Oma it ydactka uenu 6e3 D/1C. 3a-
BHCUMOCTb JIEKTPUYECKOI'O CONPOTUBJICHUSA OT MaTepHalla, [JUIMHBI U IUIOIIAAH OIIEPEYHOro ceye-
HUS NPOBOJHUKA. 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTHUBIIEHUS NPOBOJHUKOB OT TEMIIEPATYPHI.
DNEeKTpOABMKYIAsl CHJIa MCTOYHMKA ToKa. 3akoH OMa [uist nosiHo# nenu. CoeMHEHHEe POBOIHH-
koB. CoeJMHEeHNE UCTOYHUKOB 3JIEKTPHUYECKON 3Hepruu B Oatapero. 3akoH Jlxoyns— Jlenua. Pa-
60Ta 1 MOIIHOCTH AEKTPUUECKOTO TOKa. TemnoBoe neiicTBre TOKa.

DJIeKTPpUYeCKHii TOK B MoJynpoBoaHukax. CoOCTBEHHAs MPOBOJUMOCTH IOJIYIIPOBOIHHUKOB.
[TosmynpoBOAHUKOBBIE IPUOOPHI.

MaruuTHoOe noJie. BeKTop MHAYKIMY MarHUTHOIO 1oJs. JlelcTBME MarHUTHOTO I10JIS Ha
IIPSIMOJIMHENHBIN NTPOBOJHUK C TOKOM. 3akoH AmIepa. BzanMonelictBue TokoB. MarHUTHBIN 10-
ToK. PaboTa no nepemenieHnio mpoBOIHUKA C TOKOM B MAarHUTHOM Tiojie. JlelicTBue
MarHUTHOTO TOJIs Ha IBWKYyIMiics 3apan. Cuna Jlopenua. OnpeneneHue yaeiabHOro 3apsija.
Yckopurenu 3apsHKEHHBIX YacTHLI.



DJIEKTPOMAarHUTHAs MHAYKIMS. DJIEKTPOMarHUTHas MHIAYKIMs. BuxpeBoe anexkTpuyeckoe Mmo-
ne. CaMOMHIYKIMS. DHEPrUsl MArHUTHOTO MOJIS.
Jemoncmpayuu
B3anmoneicTBue 3apsyKeHHBIX TEIL.

IIpoBOJHUKY B 3JIEKTPUUECKOM IIOJIE.
JIMBIEKTPUKH B DJIEKTPUUECKOM TIOJIE.
Konnencaropsr.
TennoBoe neicTBUE IIMEKTPUIECKOTO TOKA.
CoOcTBeHHAas U MPUMECHAs! TIPOBOAMMOCTD OJTYIIPOBOIHUKOB.
IToaynpOBOAHUKOBBIM IO,
Tpansucrop.
OmnsIT Dpcrena.
B3anmopeiicTBre NTpOBOJHUKOB C TOKAMHU.
OTKJIOHEHHE AIIEKTPOHHOTO y4YKa MarHUTHBIM I10JIEM.
DneKTpoABUTaTENb.
DNeKTpOoU3MEpHUTEIbHbIE TPHOOPHI.
DneKTpOMarHuTHas MHAYKLHS.
OmnsiTel Dapagnes.
3aBucumocth JJIC caMOMHAYKIIMM OT CKOPOCTU M3MEHEHHs CWIbl TOKa U MHIYKTUBHOCTHU IIPO-
BOJTHHKA.
Pabota anexrporeneparopa.
Tpancdopmarop.
Jlabopamopusie padomot
- UccnenoBanue 31€KTPUYECKOTO OJIS
- Nsmepenne 3/1C u BHYTpEHHETO CONPOTUBIICHUS
- HccnenoBanue 3aBUCUMOCTH MOIIHOCTH, MOTPEOJIIEMOM JIaMITON HaKaTuBaHUs, OT HaNpsDKEHUS
Ha €€ 3aXK1Max.
4. Kosie6anus 1 BOJTHBI

Mexanundeckue kosedanus. KonebarenbHoe nemkenue. ['apmonnueckue koaeOaHus.
CBoboHBIE MeXxaHHUYECKHE KoyieOanus. JInHeliHple MexaHnuecKue KosebaTeabHble cucTeMsbl. [lpe-
BpallleHHe SHepIruu Npu KojiebaTenbHOM ABIKeHHH. CBOOOIHBIE 3aTyXalolIe
MeXaHHuYecKue KojieOaHus. BoIHYXICHHbIE MEXaHUYECKHE KoJeOaHMs.

Yupyrue BoaHbl. Ilonepeunbie U IIPOIOJIbHBIE BOJIHBL XapaKTEPUCTUKUA BOJIHBL. YpPaBHEHHUE
iockoi Oerymeld BonHbl. MaTEpdepennus BouH. [ToHsTue o qudpakunu BodH. 3ByKOBBIE BOJIHEIL.
VYbTpa3ByK U €ro NpUMEHEHHUE.

DJIeKTPOMarHuTHbIe KojedaHus. CBoOOIHBIE AIEKTpOMarHuTHhIe kojebanus. [IpeBparnenue

SHEPTUU B KOJIeOaTeTbHOM KOHTYpE. 3aTyXaloIIue IeKTPOMarHuTHBIE KOJIeOaHusl.
['enepaTop He3aTyXalOMIMX 3JIEKTPOMArHUTHBIX KoJieOaHUH. BbIHYKIEHHBIE 3JIEKTPUUYECKHUE KOJIe-
6anus. [lepemennsliif Tok. I'eHepaTop nepemMeHHOro Toka. EMKOCTHOE M HHAYKTUBHOE COTIPOTHUBIIE-
HUS MIEPEeMEHHOro ToKa. 3akoH OMa Juis 3JeKTPUYECcKOi 1enu mepeMeHHoro Toka. Pabora u mour-
HOCTb NIEPEMEHHOT0 ToKa. I 'eHepaTopsl Toka. Tpancdopmaropsl. Toku Beicokoit yactoTsl. [lomyue-
HUE, IIepeiada U PaclpeeICHUE IIEKTPOIHEPTUH.

JIeKTPOMATHUTHBIE BOJTHBI. DJIEKTPOMAarHUTHOE TOJIe KaK 0COOBIN BUJI MaTEPHH.
OnexkrpoMarHuTHbIe BOJHBL. Bubpatop I'epua. OTKphITHI KonebaTenbHbId KOHTYp. M300peTenue
pamuo A.C. IlonoseM. IlonsaTre 0 pagnocsssu. [IpuMeHeHne 21EeKTPOMAarHUTHBIX
BOJIH.

Jemoncmpayuu

CB006OIHBIC U BBIHYX/ICHHBIC MEXaHHMUECKUE KOJICOaHMs.
Pesonanc.

OO6pa3zoBaHue U pacrpoCTPaHEHNUE YIPYTUX BOJH.
YacroTa konebaHuli U BBICOTA TOHA 3BYKA.

CB00O0AHBIE NIEKTPOMArHUTHBIE KOJICOaHMS.
OcmwnorpaMma epeMeHHOI0 ToKa.

KoHnzaeHncarop B Lienu NepeMEeHHOro TOKa.



Karymika HHIyKTUBHOCTH B LIENH MIEPEMEHHOTO TOKA.

Pe3onanc B mocienoBaTenbHON LENMU NEPEMEHHOTO TOKA.

N3nydyenue u npuem 3J1eKTPOMArHUTHBIX BOJIH.

Pangnocss3b.

Jlabopamopusie padomot

- M3ydyenne 3aBUCMMOCTH TIeproia KoJaeOaHnii HUTSHOTO (MJIM IPY>KUHHOTO) MasiTHUKA
OT JUIMHBI HUTHU (WJIX MaccChl Ipy3a).

5. OnTuka

IIpupoaa cBera. CKOpPOCTh paCIPOCTPAHEHUS CBETA. 3AKOHBI OTPAXKEHUS U TIPEJTOMIICHUS
cgeta. [lonHoe oTpakenue. JInnzpl. ['na3 kak ontudeckas cucrema. OnTudeckue mpruOOopHI.
BoaHoBble cBoiicTBa cBeta. MHTepdepenuns ceera. KorepeHTHOCTH cBeTOBBIX Jtyueil. MHTEpde-
peHIMs B TOHKMX IieHKax. [lonockl paBHo# TonuuHbl. Konsia Hetorona. Mcnonp3oBanue nuHTEp-
¢bepeniu B Hayke U TexHuke. Judpakuus cBera. Judpakuns Ha 1menu B MapauieNbHbIX JTydax.
Hudpaxuonnas pemerka. [lonsitue o ronorpaduu. Ionsipuzanus nonepeunsix BojiH. Ilonspuza-
1us ceera. JBoitHoe myuenpenomienue. [Honsgpounst. ucnepecus cera. Bunbl ciektpoB. CnekTpsl
ucnyckanust. CeKTpsl MOTrJIomeHus. YapTpadroneToBoe U HHppakpacHoe n3nydeHusi. PeHTreHoB-
ckue nyuu. VX nmpuponaa u cBOKCTBA.
Jemoncmpayuu
3aKOHBI OTPAXKEHUS U IIPEJIOMJICHUS CBETA.
IlonHOE BHYTpPEHHEE OTpaKEHUE.
Onrtuyeckue mpuOOpBHI.
Wutepdepentys ceera.
Hudpaxmus ceera.
ITonspusanus csera.
ITonydeHue criekTpa ¢ IOMOIIBIO IPU3MBI.
[Tonmy4yeHue criekTpa ¢ HOMOIBIO AU(PPAKITHOHHON PEIIETKH.
CriekTpocKortl.

6. D1eMeHTBI KBAHTOBOM (QU3UKHU

KpantoBas ontuka. KBanroBas rumote3a Ilnanka. ®otonsl. BHemmHuit ¢GoTosnekTpuyeckuit
abdexr. Buyrpennuit pororddext. Tumsl GoTodI1EMEHTOB.

®u3nka atoma. Pa3ButHe B3ris0B Ha CTPOCHHE BELIECTBA. 3AKOHOMEPHOCTU B aTOMHBIX
CHeKTpax Boaopoaa. SnepHas moaens atoma. OneiTel J. Pesepdopna. Moaens aroma Bogopoaa mo
H. bopy. KBanTOBBIE T€HEPATOPBI.

®uznka aTOMHOro sigpa. EcTrecTBeHHas paAMOaKTUBHOCTb. 3aKOH paJMOAKTUBHOTO pacnaja.
CrniocoObl HaOMIOCHNS U PETUCTPALIUH 3apsDKEHHBIX YacTull. D¢ dexT BaBumopa —
YepenkoBa. CTpoeHne aTOMHOTO sifpa. JleekT mMacchl, SJHEPrus CBA3M U YCTOWYMBOCTH aTOMHBIX
anep. SlnepHble peakuuu. MckyccTBeHHas paguoOakTHBHOCTH. Jlenenue Tsbkenbix saep. LlenHas
sIepHas peakuus. Ypasisemas LenHas peakuus. SnepHsiid peakrop. I[lonydenue paguoakTUBHBIX
M30TOINOB U UX NMpUMEHEHHUE. buonornueckoe neHCTBUE paJUOAKTUBHBIX U3IYy4EHUH. DieMeHTap-
HbIE YaCTHIIBI.
Jemoncmpayuu
Do1odddexT.
JInHeluaTelie CIIEKTPBI Pa3IUYHbIX BELICCTB.
N3nydenue nazepa (KBaHTOBOTO T'€HEPATOPA).
CyeTunk HOHU3UPYIOUINX U3JTyUYEHU .
Jlabopamopusie padomot
- SIBnenue BHemHero gporo3ddexra
- MI3yyeHne TpekoB 3apsKEHHBIX YaCTHUIL



7.9Boaonns Beenennoit
Crpoenne n passutue Beesennoii. Hama 3Be3nnas cucrema — [Nanaktuka. Jlpyrue ragakTUKH.
beckoneynocts Beenennoit. Ilonsitue o kocmonorun. Pacmupsromasics Beenennas. Monens rops-
yeil Bcenennoil. CtpoeHue u IpoucxoxaeHue I'anakTuky.

JBosonus 38e31. 'unoresa npouncxoxnennst ComHeuHoi cucTeMbl. TepMOsIEPHBIN CUHTES.
[Tpo6nema TepmosiiepHoit sHepreTuku. JHeprus CoiHIa U 3Be3/1. DBOJIOHS 3BE3I.
IIpoucxoxnenre CoaHEUYHOU CUCTEMBI.

Jemoncmpayuu
Conneynas cuctema (MOJEND).
doTtorpaduu miIaHeT, caelaHHbIe C KOCMHUYECKUX 30H]IOB.

Kapta JIyHb! u muianer.
Crtpoenue u 3Bosronust Beenennoii.

TEMBI PEOEPATOB (JOKJIAJIOB), UHINUBUIYAJBHBIX TPOEKTOB

* Anekcanap I'puropreBud CTONETOB — PYCCKUI (PHU3HK.

 Anekcanap CrenanoBud ITornoB — pycckuii yueHslid, H300peTaTesb pajauo.

* AbTepHAaTUBHAs DHEPIrETHKA.

* AKyCTHYECKHE CBOWCTBA MOJIYIIPOBOIHUKOB.

* Aunpe Mapu AMIiep — OCHOBOIIOJIOKHUK 3JIEKTPOIUHAMUKU.

* ACUHXPOHHBIN JBUTaTENb.

* AcTepoupl.

* ACTpOHOMMUS HAIIUX JTHEM.

* AtomHas ¢usuka. M3otomnsl. [IpumeHeHne painoakTUBHBIX H30TOTIOB.

* beckOHTaKTHBIE METOBI KOHTPOJISI TEMIIEPATYPHI.

* bunonspHble TPaH3UCTOPHI.

* bopuc CemenoBnd SIko6n — (hu3HK U U300peTaTeb.

 Bennuaiimume oTKpbITHS (PU3HKH.

* Bunpl snekTpudeckux paspsioB. DIEKTPUUYECKHE pa3ps/bl Ha CIIyK0e yeloBeKa.

* Bnusinue nedexroB Ha puznyeckre CBOMCTBA KPUCTAIUIOB.

* Bcenennas u TeMHast MaTepusl.

* ['anueo I'anuielt — ocHOBATENb TOYHOI'O €CTECTBO3HAHUS.

* ['onorpadust u ee npruMeHEHHE.

* JIB>KEHME Tella IEPEMEHHOM MACCBI.

* ludpaxius B HaIeH )KU3HU.

* )Kuzkue KpucTaibl.

* 3akonbl Kupxroda ams snexTpudeckoil nenm.

* 3aKOHBI COXPAaHEHHSI B MEXAHHUKE.

* 3HaueHue oTKpbITHil ["anues.

* Urops BacunbeBnu KypuatoB — ¢u3uK, opraHu3aTop aTOMHON HAYKH M TEXHUKH.

* Ucaak HproTOH — co3marenb K1accu4eckoi (pusmku.

* Mcnionb3oBaHKe IEKTPO3HEPTUH B TPAHCIIOPTE.

» Knnaccugukanus u xapakTepuCTUKU JIEMEHTAPHBIX YaCTHII.

* KoHCTpyKIIMOHHAs IPOYHOCTh MAaTepHalla U €€ CBA3b CO CTPYKTYPOH.

* KoHcTpyKLus U BUJIBI 1a3€POB.

* Kpnonnexkrponuka (MUKpO3JIEKTPOHUKA U XOJIO).

* JlazepHbl€ TEXHOJIOTUH U X UCIIOJIb30BaHUE.

* Jleonapno na Bunun — ydeHslil U u300peTarensb.

* MarnuTHbIe U3MepEeHHs (IPUHIUITBI TOCTPOSHHSI TPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHMTHOTO IOTOKA, MarHUTHOW MHAYKIUN).

* Maiixn @apazeit — co3aarens ydeHHs 00 3IEKTPOMarHuTHOM II0JIe.

* Makc IInank.

e MeToa Me4eHBIX aTOMOB.

* Metozpl HAOMIOACHHUS U PETUCTPALMU PAAUOAKTHUBHBIX U3TYYEHUH U 4acTHIL.



* Mertopl onpeesieHus INIOTHOCTH.

* Muxaun BacuibeBrd JIOMOHOCOB — y4YEHBIN SHLIMKIONEIUCT.

* Mopenu aroma. OnbIT Pezepdopaa.

* MonexynspHO-KMHETHYECKas: TECOPUsI HI€aTIbHBIX I'a30B.

* MonHus — ra3oBbli pa3psij B IPUPOJHBIX YCIOBUSX.

* HaHoTexHOJIOTHST — MEXIUCIMIIMHAPHAS 001acTh QyHIaMEHTAIbHON U MPHUKIIAI-

HOU HayKU U TEXHUKHU.

» Huxona Tecna: )xu3Hb U HEOOBIYANTHBIC OTKPBITHSL.

* Huxonait KonepHuk — co3aaresnb reJIMoLeHTpUIECKON CUCTEMBI MUpa.

» Hunsc bop — onuH U3 co3mareneii COBpeMeHHON (GU3UKH.

* Hykireocunres Bo BceneHHOM.

* O0bsicHeHHe (POTOCHHTE3a C TOUKU 3peHUS (PUUKH.

* OnTUYecKue SIBJICHUS B IPUPOJIE.

* OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOI CBEPXIIPOBOIUMOCTH.

* [IepeMeHHBIN 2JIEKTPUYECKUN TOK U €TI0 IPUMEHEHHE.

* [Il1a3ma — 4yeTBEpTOE COCTOSTHUE BELIECTBA.

* [Inaners! CoIHEUHON CUCTEMBI.

* [TonynpoBoAHMKOBBIE JATYMKU TEMIIEPATYPBHI.

* [IppumeHeHne KUAKUX KPUCTAIIIIOB B IIPOMBIIIIEHHOCTH.

* [IpuMmeHEeHNE ANEPHBIX PEAKTOPOB.

* [Ipupona peppomarueTruzma.

* [Ipo6sieMBbl 3KOJIOTHH, CBSI3aHHBIE C UCTIOIH30BAHMUEM TEIUIOBBIX MAIIIHH.

* [Ipon3BoacTBO, NIepenaya U UCIOJIb30BAHUE ICKTPOIHEPTUH.

* [Ipoucxoxaenne CoIHEUHON CUCTEMBI.

* [Ibe303neKTprudecKkuil 3PPEeKT ero npuMeHeHue.

* PazBuTHe cpeacTs CBs3U U paauo.

* PeakTuBHBIC ABUTATEIN U OCHOBHI paOOTHI TEIJIOBOM MAIIMHBI.

* PeMKTOBOE M3IIy4YECHHE.

* Pentrenosckue nyuu. Mcropus otkpertus. [Ipumenenue.

* PoxxieHue 1 3BOJIIOIUSA 3BE3 .

* Ponp K.O.1110IKOBCKOTO B Pa3sBUTUH KOCMOHABTHUKH.

* CBET — 2JIEKTPOMAarHUTHas BOJIHA.

* Cepreii [IaBoBny KoposieB — KOHCTPYKTOp ¥ OpraHu3aTop IpOoU3BOJCTBA PAKETHO-
KOCMHYECKOU TEXHUKHU.

» Cuiibl TpeHusl.

» CoBpeMEHHas CIIyTHUKOBAs CBS3b.

» CoBpeMeHHast (pu3nueckast KapTHHA MUPA.

* COBpEMEHHBIE CPENICTBA CBA3H.

* CoJiHIIE — MCTOYHHUK JKU3HU Ha 3eMII€.

* Tpancdopmatopsl.

* YbpTpa3BykK (II0JIyd€HUE, CBOWCTBA, IPUMEHEHUE).

* YIipaBiisieMbli TEPMOSICPHBIN CUHTES.

* YCKOpHUTENU 3apsHKEHHBIX YaCTULL.

» Ous3ukKa U My3bIKa.

» Ou3nueckre CBOMCTBa aTMOCHEPHI.

* DOTORIIEMEHTBI.

» ®ororppext. [Ipumenenue sBreHus GoTordpdexra.

» Xanc Kpuctuan Opcres — OCHOBOIIOJIOKHUK 3JIEKTPOMarHeTu3mMa.

* UepHble ObIpHI.

* [IIxana 371€eKTpOMAarHUTHBIX BOJIH.

* DKOJIOTHYECKHE MTPOOIEMBI U BOZMOKHBIE ITYTH UX PEILICHHS.

* DJIEKTPOHHAsI IPOBOIUMOCTb METAIIIIOB. CBEPXIPOBOAUMOCTb.

* Omunnii XpuctuanoBud JIeH — pycckuil Gpusmux



TEMATHYECKHWH IUIAH

MakcumanbHas KonunuecTBo ayauTOPHBIX YacoB Camcros-
HaumenoBanue yueOHast TenbHAas
pa3zenoB U TEM Harpyska Jlaboparop- | [IpakTu- pabota
CTyJleHTa (4ac) Bcero HbIE paOOThI | YECKHE CTYyJIEHTa
3aHATHS

1 2 3 4 5 6
Beenenue 3 2 1
Tema 1. Mexanuka 36 24 6 12
Tema 2. MonexynspHas
¢uzuka. Tepmoaunamu- 21 14 2 7
Ka
Tema 3.. DnekrpoanHa-
MHKa 45 30 2 15
Tema 4.Konebanus u 27 13 6 9
BOJIHBI
Tewma 5. Onrtuka 15 10 5
Tema 6. DnemMeHTHI 18 6

o 12 4

KBAaHTOBOHW (DU3UKHU
Tewma 7. DBontonust 16 11 5
Bcenennon
HTroro 181 121 20 60




IHEPEYEHD JJABOPATOPHBIX PABOT

Ne  pazne-
J1a, TEMBI Bun camocrositensHO# paboThI KonnuecTBo
4acoB
Paznen 1 Nel.MccnenoBanne 3aBUCMMOCTH CUJIBI TPEHUS OT Beca Tela. 2
Ne2. N3yueHue 3akoHa COXpAaHEHUS MUMIYJIbCa U PEAKTUBHOIO
TBUKECHUSL. 2
Ne3. CoxpaHeHre MEXaHMUECKON 3HEPTUU IIPU JBMXKEHHUM Teja
IO/ IEHCTBUEM CHUJI TSDKECTU M YIIPYTOCTH 2
Pa3znen 2 Ned4. UzyueHue 3aBUCHMOCTH IEpHOAA KOJeOaHWH HUTSHOTO
MasiTHUKA OT JUTMHBI HUTH
2
Pa3nen 3 Ne5. HccnenoBanue U30TepMHUUECKOTO TIpoIiecca. 2
Pazpnen 4 No 6. MccnenoBanue 3IeKTPUUECKOTO MOJIS. 2
Ne7. Usmepenune 3/IC v BHYTPEHHETO CONPOTHUBIICHUS. 2
Ne 8. MccnenoBanue 3aBUCMMOCTH MOITHOCTH, MOTpeOIseMoit 2
JIAaMIION HaKaJUBaHUS, OT HANPSDKEHUSI HA €€ 3aXKUMax.
Pazpen 5
Paznen 6 Ne 9. SBnenue pororddexra. 2
Ne 10. M3yyenne TpekoB 3apsKEHHBIX YaCTHULI. 2
Bcero 20




CAMOCTOSATEJIBHASA PABOTA

Ne  pazne-
J1a, TEMBI Bun camocrositensHO# paboThI KonunuectBo uacos
Pasnen 1 Pemenue 3amady mo KMHEMaTHKE aHAUTUYECKHM U Tpadu- 3
YECKUM CIOCOOOM.
COCTaBUTH TaOIUILY - BUABI ABIKCHUN 1
Pemrenue 3aau no [uHaMHKE: ONPEEICHUE CHIIbI TPEHMUS, 3
CUJIBI TATH U YCKOPEHUS MPU PABHOYCKOPEHHOM JBUKEHUHU.
Pemrenue 3asau Ha 3aKOH COXpAaHEHHUS HUMITYJIbCa M MeXa- 3
HUYECKOW dHEPIrUu.
Pa3znen 2 Mexannueckue kosnebanus. OmnpeneneHne 4acToThl, Mepu-
0J1a ¥ aMIUTUTY/bI KoJeOaHui 3
Paznen 3 Pemenue 3anau:
Onpeznenenue pa3mepa MOJIEKYJIbl Maciia B JOMAIIHHX 3
YCIOBUSIX.
Crnioco0b1 M3MepeHHs BIaKHOCTH BO3TyXa. 3
IToBepXHOCTHOE HATSKEHHE. 3
Pazpnen 4 Pedeparsr:
* Anexcandp Cmenanosuu Ilonos — pycckuil yueHwlil, 5
uzobpemamens paouo.
* Benuuatiwiue omxpulmusi puzuxu 5
e[ onoepaghus u ee npumenenue. 5
Pemrenne 3amay Ha mOCHENIOBATENHbHOE WM MMapaIEIbHOE
COEZIMHEHUE MOTpeOuTeNeit SHEPTUH 2
Pemtenue 3amau Ha 3akoH OMa JUIs IIOJIHOM LIEMH 2
Pemrenue 3aau Ha 3JIEKTPOIU3 2
Pemenue 3anau Ha onpeneneHue cuiibl AMiepa 1
Pemrenne 3amau Ha omnpejesnieHHe JJIUHBI 3JIEKTPOMArHUT- 2
Paznen 5 HOW BOJIHBI
Pemrenue 3a1a4u Ha 3aKOH MPEIOMIICHUS 2
Pemenue 3a1a4 Ha IOJIHOE OTPaKEHUE CBETA 1
Pa3nen 6 Pemenue 3amau Ha ypaBHeHHME ODWHILITEHA, ONpEAciICHUE 3

KpacHO# rpanuips! porodddexra
Pedepar - @omosnemenmer




AKTUBHBIE 1 THTEPAKTUBHBIE ®OPMbI IPOBEJEHUS 3AHSTHI
M0 YYEBHO JUCHUTIIJINHE «®U3UKA»

Tema 3ansaTuu

DopMbl IPOBEJACHUS 3AHATHH

Pa3nennl «Mexanuka», «Kosed0aHusa 1 BOJTHBD)

3akoH BceMupHOro TsaroreHus. Cuna tsoxect. Cuna
ynpyroctu. Bec Tena. HeBecomocts. Cuna Tpenusi.

Ou3nYeCKUit SKCIIEPUMEHT

3akoH COXpaHCHUS UMITYJIbCA. PeakTuBHOE JABHXXCHUC.

KOMHLIOTCpHOG MOACIUPOBAHUC

BI/II[LI MCXaHUYECKOMH OHCPruu. 3akoH COXpaHCHUA MCXa-
HUYCCKOH OHCPruun

KOMHLIOTCpHOG MOACIUPOBAHUC

MexaHnuecKre KoaeOaHust

Ou3nYecKuil SKCIIEPUMEHT

[IpssmonuHeliHOE paBHOMEPHOE U paBHOIIEPEMEHHOE
JIBIDKEHHE

Pabora ¢ mokymeHTamu

HBI/DKCHI/IG 10 OKPYKHOCTHU C IOCTOSIHHOH T10 MOOYIIIO
CKOpPOCTBIO

[Ipocmotp u 00cyx)aeHne BUacOhUIBMa

HToroBoe 3aHATHE IO MEXaHUKE

HpOB CACHHUC OJIMMIIHAbI

Paznen «OcHOBBI MOJIeKYJISIpHOW QU3NKH U TepMo-
AMHAMHKI)

HccnegoBanue ogHoOro u3 H30MponecCoB

KOMHLIOTCpHOG MOACIUPOBAHUC

Hacriennbie 1 HEeHACHIIEHHBIE apbl. B1axkHOCTH BO3-
yxa

Ou3nYeCKUit SKCIIEPUMEHT

Usmepenne ko3 puimeHTa TOBEpXHOCTHOIO HATHKEHUS
HKUJKOCTH

Ou3nYeCKUit SKCIIEPUMEHT

TennoBsie JABUTATCIN U OXpaHa 0pr>i<a}0mel?1 CpCabl

[Ipocmotp u 00cyxkaeHne BuaeohuIbMa

H3menenne arperaTHbIX COCTOSIHUH BCOICCTBA.

IIpocMotp nnadunsma

MOZ[CHL CTPOCHUA TBCPABIX TCII

BripamuBanye KpUCTAIIOB B JOMAIITHUX
YCIOBUAX

Pazgeanl «JuekTpoaMHaMuKa», «OnTHKa»

DnekTpu3anus Tel. INEKTPUUECKU 3apsia. 3aKOH dJIeK-
TPUYECKOT0 3apsifa. DIeMEHTaPHBIN 3apsl.

Ou3nYeCKUit SKCIIEPUMEHT
KommbroTepHoe MoienupoBaHue

OnexTpoeMkocTh. KoHeHCcaTOphl. DHEprus 3apsKeHHO-
ro KOHJIEHCATOpA.

Hcnons3oBanue Ha6opa KOHACHCATOPOB

3axon Oma st yuactka nenu 6e3 3/1C

Ou3nYeCKUl SKCIIEPUMEHT

Nzmepenne D/1C u BHYTpEHHETO CONPOTHBIICHUS

Ou3nYECKU IKCIIEPUMEHT

HCCJ’ICZ{OB&HI/IG 3aBHUCUMOCTH MOIIHOCTH, HO’I’pe6J’IHeM0ﬁ
JIAMITOH HaKaJIMBaHH, OT HAIPSXKCHUA Ha €€ 3aXKUMax

Ou3nYecKul SKCIEPUMEHT

DIEKTPUUYECKUI TOK B METAIIaX

Ou3nYECKU SKCIIEPUMEHT

BHGKTpI/I"ICCKI/Iﬁ TOK B DJICKTPOJIMTAX

Ou3nYECKU IKCTIEPUMEHT

ONEeKTPpUYECKHH TOK B BAKYyMeE

Ou3nYECKUl SKCTIEPUMEHT

BHGKTpI/I"ICCKI/If/'I TOK B MOJTYITPOBOJHUKAX

Ou3nYecKuil SKCIIEPUMEHT

Mar»uTHOEe ToJIe

Y4eOHbIe AUCKYCCUH

I/IBY‘IGHI/IG SIBIICHUSI MaTrHUTHOM WHAYKIIUN

Ou3NYECKU SKCTIEPUMEHT

CB06OI[HLIG OJICKTPOMATrHUTHBIC KojeOaHus B KOHTYPC

[Ipe3enTanus

IIpeoOpa3oBanue nepeMeHHOro Toka. TpanchopmaTopsl

Ou3nYECKU SKCIIEPUMEHT

DU3NIECKHE OCHOBEI PaaroCBA3U

Ou3nYeCKul SKCIEPUMEHT

Cxkopoctb cBera. Jucnepcust. Ilpera ten.

Pabora ¢ mokymeHTamMu

Wntepdepennus u qudpaxums ceera

OmnbIT ¢ AUpPaKINOHHON PEIeTKON

Paznen DyemMeHTHI KBAaHTOBOM QU3NKH

Buemnnii horospdext

KOMHLIOTCpHOG MOACIUPOBAHUC

Mogenu atoma Pesepdopaa u bopa

Pabora ¢ mokymeHTamMu

CriocoObl HaOMIONICHUST ¥ PETHCTPALUK 3apsKEHHBIX Ya-
CTHUIL

KOMHLIOTCpHOG MOACIUPOBAHUC

CocTaB aTOMHBIX AA€p. H,I[CpHBIC CHIJIBI, ,Z[C(I)CKT Macc.

[IpocmoTp u 00cyxkaeHne BuaeohuIbMa

Jlenenue TAKENbIX aTOMHBIX sA€p. S IepHBIN peakTop

KomnbroTepHoe MonenupoBanue
Pabora ¢ mokymeHTamMu




XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEBHOM

JAEATEJIBHOCTHU CTYJAEHTOB

Conep:xanue o0y4eHus

XapakTepucTHKAa OCHOBHBIX BH/I0B 1eSITEJIBHOCTH CTYICHTOB
(Ha ypoBHe y4eOHBIX AeiicTBHI)

BBenenne

YMeHUsI IOCTaHOBKU LENEH JesITeNbHOCTH, ITUIAHMPOBAHHUS COOCTBEHHOH IEATeIbHOCTH
JUISL JOCTHXKEHUS IOCTABIICHHBIX LEe, MPeIBUICHUS BO3MOXKHBIX PE3YJIbTaTOB ATHX AEH-
CTBHI{, OPraHU3aL1H CAMOKOHTPOJISL U OLIEHKH MTOTYYEHHBIX PE3YJIbTaTOB.

Pa3BuTHE cOCOOHOCTH SICHO M TOYHO H3JIaraTh CBOM MBICIIH, JOTHUECKH OOOCHOBBHIBATH
CBOIO TOUYKY 3pPEHHS], BOCIIPUHIMATh U aHAJIM3UPOBATH MHEHUS COOECETHUKOB, NPU3HABAS
IIPAaBO APYrOro 4eI0BeKa HA HHOE MHEHHE.

[MponsBenenne n3meperns: GU3MIECKUX BEIUYHH M OLICHKA I'PAHUIIBI IIOTPEIIHOCTEN U3Me-
peHHit.

[IpexncraBnenue rpaHMIlBl TOIPEITHOCTEH H3MEPEHNH MTPH TIOCTPOCHUH IPaHKOB.

YMeHue BBICKa3bIBaTh THIIOTE3bI JUIsl OOBSICHEHHST HAOMI01aeMBIX SIBJICHUH.

YMeHue npenngaraTb MOJENIHU SIBICHUI.

YkazaHne rpaHull IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.

W3noxeHne OCHOBHBIX MOJIOXKEHUN COBPEMEHHON HAYYHOW KapTHHBI MUPA.

[IpuBenenne nmpuMepoB BIMSHUS OTKPBITHH B (PM3HKE HA IPOTPECC B TEXHUKE M TEXHOJO-
THH OPOU3BOACTBA.

Hcnonp3oBanue MHTepHETA 17151 TOMCKa HHPOpMaUN

1. MEXAHUKA

Kunemamuxa

IIpencraBneHne MEXaHUYECKOTO ABWKEHHUS T€lla YPaBHEHUSAMH 3aBUCHMOCTH KOOPJAUHAT U
MIPOEKIHUEN CKOPOCTH OT BPEMEHHU.

[IpencraBnenne MeXaHWYECKOTO JBIDKCHHUS Tella rpadMKaMy 3aBHCHMOCTH KOOPJIWHAT U
IIPOEKIHEN CKOPOCTH OT BPEMEHHU.

Omnpenenenne KOOpANHAT NPOHIEHHOTO MyTH, CKOPOCTH M YCKOpPEHHMS Tejia 1o rpadukam
3aBUCHMOCTH KOOPAMHAT U IPOEKLIUI CKOPOCTH OT BPEMEHHU.

OnpeneneHre KOOpAUHAT NPOHIEHHOr O yTH, CKOPOCTH U YCKOPEHUS Tela 110 YpaBHEHUSM
3aBUCHMOCTH KOOPAMHAT U IMPOEKLIUI CKOPOCTH OT BPEMEHHU.

IIpoBeneHue cpaBHUTENBEHOIO aHAIN3a PABHOMEPHOI'O U PABHONEPEMEHHOI0 IBUXKEHUIL.
VYka3aHuE HCIONB30BaHUS IOCTYNATENBHOIO U BPAL[ATENBHOIO ABWKEHUN B TEXHUKE.
[Tpnobperenue onbITa pabOTHI B TPYIIIIE C BHIITOIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH.
Pa3zpaboTka BO3MOXHOW CHCTEMBI JIEHCTBMH M KOHCTPYKIIMM JUIS 3KCIEPHUMEHTAIBHOIO
OIpEeIEJICHUS] KHHEMAaTUYECKUX BEIHYMH.

[IpencraBnenue nadopmanyy 0 BUAAX IBIKCHUS B BU/IE TaOIHIBI.

3akonwi COXpAaHeHust 6
MexaHuke

IIpuMeHeHne 3aKOHA COXPAHEHUS] UMITYJIbCA JUIsl BBIYUCIICHUS] HM3MEHEHUN
CKOpOCTEH TeJN MPH UX B3aUMOJCHCTBUIX.

W3mepenne paboThI cvil M N3MEHEHHE KHHETHIECKOW YHEPTHH Tela.
Beruncienre paboThl CHII M U3MEHEHHUS! KHHETHYECKOW YHEPTHH

Tena.

Brruncienrie noTeHIManbHON SHEPTUU T€ B TPABUTALIMOHHOM IIOJIE.
OnpeneneHne MOTEHINAIBHOM YHEPTHX YIPYTro 1eOpMUPOBAHHOTO
Tella 110 N3BECTHOM JiepopMalii 1 )KECTKOCTH Tela.

IIpuMeHeHne 3aKOHA COXPAHEHUSI MEXaHMUECKON HEPIUH IIPU pacdeTax
Pe3yNIbTaTOB B3aNMO/ICHCTBHI TEJ IPaBUTALIMOHHBIMH CHIIAMH

U CHJIaMH YIPYTOCTH.

VYka3aHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXaHUKH

VYkazaHne y4eOHbIX AUCIUIUINH, TIPH U3yYCHUH KOTOPBIX UCTIONB3YIOTCS
3aKOHBI COXPaHEHUSI.

2. OCHOBBI MOJIEKYJISPHON ®W3UKHA U MOJIUHAMHUKH

OcHO8bL MONEKYTAPHOU
KUHeMu4ecKou meopuu.
Hoeanvubiii eas.

BeImosHeHHE AKCIIEPUMEHTOB, CITYXKAaIUX JUIi 00OCHOBAHHUS MOJICKYIISIPHO-KHHETHYECKON
teopuu (MKT).

Pemenne 3amay ¢ mpuMEHEHHEM OCHOBHOTO YPAaBHEHHSI MOJEKYISIPHO-KMHETHYECKOH TeOo-
pHH Ta30B.

Omnpenenenne napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHHM Ha OCHOBAHWH YpaBHE-
HUSI COCTOSIHMS HJI€aIbHOIO Ta3a.

OmnpenenieHne MapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHUM M HPOUCXOJSIINX IPO-
neccos 1o rpapukam 3asucumoctd p (T), V (T), p (V).

DxcriepuMeHTanbHOe uecnenopanue 3apucumocth p (T), V (T), p (V).

[IpencraBnenue B Bujie rpadukoB M30XOPHOT0, M300apHOTO W M30TEPMHUECKOr0 TpoIec-




COB.

Borurcnenne cpeaHell KWHETUYECKON SHEPTrUU TEIIOBOrO JBUXEHHSI MOJIEKYJ IO U3BECT-
HOM TeMIlepaType BellecTBa.

BrickasbiBaHKe THIOTE3 ISt OOBSICHEHHUS HAOIIOAAEMBIX SIBJICHUM.

YkazaHue rpaHuil IpUMEHUMOCTH MOJIENU «UeaIbHbIN ra3» u 3akoHoB MKT.

Ocnosbl  mepmoouHamu-
Ku

W3mepenne KommyecTBa TEIUIOTH B IPOIIECcax Teruionepeaadn.

Pacuer xonmuecTBa TEIIOTHI, HEOOXOUMOTO /ISl OCYILECTBIICHHUS 33JaHHOTO IpoIiecca ¢
Terionepenadei. Pacuer m3MeHeHUsI BHYTpEHHEH SHepruu Tell, paboThl M IepelaHHOrO
KOJIMYECTBA TEIJIOTHI C UCIIOIb30BAaHUEM IIEPBOT0 3aKOHA TEPMOANHAMHUKH.

Pacuer paboTsl, coBepmieHHOH ra3oM, 10 rpaduky 3asucumoctd p (V).

Beruncienre paboThl ra3a, COBEpIICHHOM MPY M3MEHEHNH COCTOSIHUS 110 3aMKHYTOMY ITHK-
my. Beraucnenne KIIJI mpu coBepiieHnn ra3oM padOTHI B MPOLIECCaX M3MEHEHHS COCTOS-
HUS 110 3aMKHYTOMY IUKITy. OOBsICHEHHE IPUHIUITOB JIEUCTBHS TEIUIOBBIX MaIlIH. J[eMoH-
cTpauus ponu GU3MKU B CO3/IaHUU M COBEPILICHCTBOBAHUH TEIUIOBBIX BUraTeNCH.
W3znoxxeHne cyTH 9KOIOrMYEcKUX MpobieM, o0yCIIOBICHHBIX pabOTOM TEIJIOBBIX JABHTaTe-
JIeW ¥ TIPETIOKEHNE ITyTH UX PEeLICHHS.

YxazaHue rpaHuI] TPUMEHUMOCTH 3aKOHOB TEPMOJMHAMHUKH.

YMeHHue BecTH AHAJIOT, BHICIYIINBATH MHEHHE OIIOHEHTA, Y9aCTBOBATh B AUCKYCCHH, OT-
KPBITO BBIPA)XaTh U OTCTaNBAaTh CBOIO TOUKY 3PCHMS.

VYkazanue y4eOHBIX AUCIMIUINH, TIPH U3YYCHUH KOTOPBIX HCIIONB3YIOT YIeOHBIN MaTepral
«OCHOBBI TEPMOJUHAMHKI).

Cesoticmea napos, icuo-
Kocmetl, meepovix mei

W3mMmepeHue BIaXKHOCTU BO3TyXa.

Pacuer xonmuecTBa TEIUIOTHI, HEOOXOXMMOrO IUISi OCYIIECTBICHHS Mpolecca Iepexona
BEIIECTBA U3 OJHOIO arperaTHOr0 COCTOSIHUS B JPYyroe.

OKCNIEpUMEHTAIbHOE HCCIIEJOBAHUE TEIIOBBIX CBOWCTB BEILECTBA.

[IpuBenenne npruMepoB KaNWIIISIPHBIX SIBJIICHUH B OBITY, IPUPOIE, TEXHHUKE.

HccenenoBanne MexaHMYECKUX CBOWCTB TBEpABIX Tell. IIpruMeHeHue GU3MUECKUX MOHATHH
1 3aKOHOB B y4eOHOM MaTepHaie nIpodecCHOHATILHOTO XapakTepa.

Hcnons3oBanue MuTepHeTa sl orcka MHGOPMaIK 0 pa3paboTKkax ¥ MPUMEHEHUSIX CO-
BPEMEHHBIX TBEPABIX ¥ aMOP(HBIX MATEPHAJIOB.

3. 2JIEKTPOIUHAMMUKA

Onexmpocmamuka

Breruncienue cun B3aPIMO,H€I>'ICTBH$I TOYCYHBIX JJICKTPUYCCKUX 3apsAd0B.

Brrancinenue HAIPS’)KCHHOCTH 3JICKTPUYCCKOT'O ITOJIA OAHOI'0 1 HECKOJIbKUX

TOYCUYHBIX JJICKTPUYCCKUX 3apAO0B.

Brrancnenue MOTCHIMAJIA JJICKTPHUUCCKOIo MOJISI OAHOIO M HCCKOJIBKHMX TOYCYHBIX JJICK-
TPUICCKUX 3apAa0B. I/I3M€p€HI/I€ Pa3HOCTHU MOTCHIIUAJIOB.

I/I3MepeHHe OHCPI'HUHU JJICKTPUYCCKOIO MOJIA 3aps?KEHHOI'O KOHACHCATOpA.

Brramcnenue OHCPIHUU JJICKTPUYCCKOI'O IMOJIA 3apsSKEHHOI'O KOHACHCATOPA.

Pa3pa60TKa IUIaHA W BO3MOXKHOH CXEMBI Z[eﬁCTBPIﬁ OKCIICPUMCHTAJIBHOT'O OIPCACICHUA
QJICKTPOCMKOCTHU KOHJACHCATOpA U ﬂI/I3J’I€KTpI/ILI€CKOI71 MIPOHUITACMOCTHU BCILICCTBA.
HpOBC,HCHI/Ie CPaBHUTCIIBHOI'O aHAJIN3a T'PABUTALIMOHHOI'O U 3JICKTPOCTATUYCCKOI'O

I10JICH.

Tlocmosinnwiii mox

W3mepenue MolHoCTH 3eKkTprudeckoro Toka. M3mepenune 3J1C u BHYTpEHHETO CONPOTHUB-
JICHUS HCTOYHHKA TOKA.

BoinonHenue pacueToB CWIIbI TOKa W HANpPsDKEHWHM HA ydacTKaxX DJIEKTPUUYECKUX LErei.
OObsicHeHre Ha IpUMepe AIEKTPUUECKOH 1enu ¢ 1Byms uctounukamu toka (9/C), B ka-
KOM CITy9ae UCTOYHHUK IICKTPUICCKON SHEPTHH padoTacT B PeKUME TEHEPaTOpa, a B KAKOM
— B PEXKUME MTOTPEOUTEIIS.

Ormpenenenue TemnepaTypbl HUTH HakajduBaHus. V3MepeHue »HIIEKTPUUECKOro 3apsaa
3JIEKTPOHA.

CHsITHE BOJIbTAMIIEPHON XapaKTEPUCTUKH TUOJIA.

[IpoBeneHue cpaBHUTENBHOIO aHAIK3a MOIYIPOBOJIHUKOBBIX IUOJIOB U TPUOIOB.
HUcnonp3oBanue MHTepHETAa I TTOMCKAa WHPOPMANUU O TEPCIICKTUBAX PA3BHUTHUS TIONY-
MIPOBOJHUKOBOW TEXHHKH.

YcraHoBKa NPUYMHHO-CIIEJICTBEHHBIX CBSI3EH.

Maenummnvle senenus

I/IBMepeHI/IC UHAYKOHUA MAaraiuTHOI'O IOJIA. Brrancnenue CHUlI, HeﬁCTByIOHIHX Ha MTPOBOJAHHUK
C TOKOM B MAaroHuTHOM IIOJIC.
Brrancnenue CHII, HeﬁCTByIOMHX Ha 3J'I€KTpH‘I€CKPII71 3apsn, Z[BH)I(yHIHﬁCSI B MAaromTHOM




no’e.
HWccnenoBanue sIBICHUH JIEKTPOMArHUTHON MHTYKIIUH, CAMOUH/TYKIIMH.

BbrurciieHre SHEPrud MArHUTHOTO TIOJIS.

OObsiCHEHUE TPUHIMIA JEHCTBUS 3JIEKTPOIBUTATEIS.

OObsiCHEHHE TPUHIUIA JCWCTBUSL TeHEpaTopa JICKTPUUECKOr0 TOKA U IJIEKTPOU3IMEPH-
TeNbHBIX TPHOOPOB. OOBsSCHEHHE MPUHIIKNA ISUCTBUS Macc-crekTporpada, yCKopuTenei
3apSOKEHHBIX YACTHIL.

OOBsiCHEHHE PO MATHUTHOTO TOJISl 3€MJTH B KHU3HHU PACTCHUIA, )KUBOTHBIX, YETIOBEKA.
[puBeneHue NPUMEPOB MPAKTUUECKOrO MPUMEHEHHS U3yYCHHBIX SBJICHUH, 3aKOHOB, TPH-
OOpOB, YCTPOKCTB.

IIpoBesieHUE CPABHUTEILHOIO aHAIN3a CBOMCTB AJIEKTPOCTATHYECKOTr0, MATHUTHOT'O M BHUX-
PEBOrO DIIEKTPHUYECCKUX MONIEH.

OObsiCHEHUE HA MPUMEpPE MArHUTHBIX SIBICHUH, MOYeMy (PHU3MKY MOXHO PacCMaTpUBATh
KaK METaUCIUILTHHY

4. KOJIEBAHUA 1 BOJIHBI

Mexanuueckue koneba-
Hus

HccnenoBanne 3aBUCHMOCTH TIepHOoAa KoJcOaHWA MaTeMaTHYCCKOrO MAasTHHKAa OT €ro
JUTHHBI, MACChl ¥ aMILTUTY/IBI KOJICOAHMIA.

HccnenoBanne 3aBUCHMOCTH TIEpHOAa KoNeOaHWH Tpy3a Ha IMPYKHHE OT €ro MacChl H
JKECTKOCTU TPYKUHBL. Bhruuciienue nepuoaa xoneOaHMii MaTeMaTHIeCKOr0 MasTHUKA IO
M3BECTHOMY 3HAYCHUIO €TO JITHHEI.

Brrancienne neprona konebaHui rpy3a Ha IPYKUHE 1O H3BECTHHIM 3HAYCHUSIM €T'0 MacCChI
1 )KECTKOCTH TPY>KHUHBIL.

BripaboTka HaBBIKOB BOCIpPHUHUMATH, aHAU3HUPOBATh, IMepepadaThIBaTh W IPEIBSBIATH
WH(POPMAIIUIO B COOTBETCTBHU C ITOCTaBJICHHBIMU 3aJa4aMH.

[IpuBencHre MPUMEPOB aBTOKOJICOATEIBHBIX MEXaHUICCKUX cucTeM. [IpoBeneHue Kiaccu-
(ukayn KomeOaHui.

Ynpyaue eonnvl

W3mepenne JUMHBI 3BYKOBOW BOJIHBI 11O pe3yibTaTaM HaOIofeHui nHTepdepeHnnn 3By-
KOBBIX BOJIH.

HabGmonenue u o0bsicHeHnE SIBJICHUH HHTEP(EPEHIINH U TUPPAKIMU MEXaHHYECKUX BOJH.
[IpencraBnenue obnacreli MpUMEHEHUs! YIbTPa3ByKa M MEPCIEKTHUBBI €ro0 NCIIOIb30BaHMS B
Pa3IMYHBIX 00JACTIX HAYKH, TEXHUKH, B MEIHIIHE.

W3znoxxeHne cyTn SKOIOrH4ecKnX IpooIieM, CBsI3aHHBIX C BO3JCHCTBUEM 3BYKOBBIX BOJIH Ha
OpraHu3M 4eJIOBeKa.

Dnexmpomazrummubvie
Kxonebanus

Ha6J’HO,HeHI/I€ ocouIorpaMm rapMmOHUYCCKUX KOJIeOAHUM CHJIBI TOKA B OCIIN.

I/I3MepeHHe QJICKTPOCMKOCTHU KOHJACHCATOPA. I/I3MepCHI/IC WHAYKTUBHOCTH KAaTYIIKU.
I/ICCHGHOBaHI/Ie SIBJICHUS JJICKTPUYCCKOI'o pE30HaHCa B HOCHGHOB&TGHBHOﬁ OCIIN.
HpOBC,HeHI/Ie AHAJIOT'MU MCKIY (1)I/ISI/I‘ICCKI/IMI/I BCJIIMYMHAMU, XaPAKTCPU3YIOIMUMU MEXAaHU-
YCCKYIO U 3JICKTPOMAIrHUTHYIO KoJ1e0aTeIbHbIE CUCTEMBI.

Pacuer 3HaueHMi CHIIBI TOKA U HaMps’)KCHUA Ha 3JICMCHTAX ILCTIUM IEPEMCHHOI'O TOKA.
I/ICCHGHOBaHI/Ie IpUHIUIIA ﬂeﬁCTBHﬂ TpaHC(bopMaTopa. HCCJ’ICZ[OB&HI/IG IIPpUHIUIIA IleﬁCTBI/IH
TeHepaTopa NEPEMECHHOI'O TOKA.

Hcnons3oBanue I/IHTepHeTa JJIA IIONCKa I/IH(I)OpMaIII/II/I 0 COBPEMCHHbIX criocodax nepeaavyn
QJICKTPOOHCPIUA

3ﬂekmp0MaeHumele
BOJIHbl

OCYHICCTBJ'IGHI/IG paguonepeaaun U paguoriprueMa. HCCJ’I@,I[OB&HI/IG CBOICTB QJICKTpOMaAr-
HHUTHBIX BOJIH C IIOMOIIIBIO MOOHIIEHOTO TCHC(I)OHEI.

PasBurne HNCHHOCTHOI'O OTHOHICHUSA K M3Y4Y4a€MbIM Ha YPOKax (1)I/I3I/IKI/I 00BEKTaM U OCBau-
BacMbIM BHIaM ACATCIIbHOCTH. OO0bscHEHHE NPUHIUIIUAJIBHOI'O pa3jniusd Mprupoabl YIpy-
TUX U 3JICKTPOMAIrHUTHBIX BOJIH. Wznoxenne CYTH 3KOJIOTHICCKUX HpO6J'IeM, CBA3aHHBIX C
QHCKT‘pOMaFHI/ITHHMI/I KOJIcOaHUSIMH ¥ BOJTHAMM.

OObscHeHHE POJIH DJICKTPOMATrHUTHBIX BOJIH B COBPECMCHHBIX MCCICAOBAHUAX Bcenennoit

5. OITUKA

Ipupooa ceema

[IpuMeHeHNE HA IPAKTHKE 3aKOHOB OTPAKCHUS M MPEIIOMIICHHUS CBETA TIPH PEIICHUH 3a]1aY.
OmnpeneneHne CIeKTPaIBHBIX TPAHUI] YYBCTBHTEIBHOCTH YEJIOBEYECKOTO II1asa.

YMeHue CTpouTh H300paskeHHs MPEAMETOB, TaBACMbIC JTHH3aMU.

Pacuer paccTostHUS OT JIMH3BI IO N300paXCHUS TIPEIMETA.

Pacuer onTHYeCcKOl CHJIBI JTUH3EI.

Nzmepenne GpoKyCHOTO pacCTOSTHUS JTUH3HL

VcnpITanne Mopesneid MUKpPOCKOIIa M TEIIECKOTIA.

Bonnosvie ceoticmsa
ceema

Ha6J'HO,HCHI/I€ SIBJICHUA I/IHTepq)epeHIII/II/I QJICKTPOMAruuTHBIX BOJIH.
Ha6J'HO,HCHI/Ie SIBJICHUA ,HI/I(l)paKHI/II/I JJICKTPOMAruuTHBIX BOJIH.
Ha6J'HO,HCHI/I€ SIBJICHUS NOJIAPU3 AN DJICKTPOMATrHUTHBIX BOJIH.




W3mepenne AMHBI CBETOBOI BOJHBI 10 pe3yibTaTaM HaOJIOAEHUS SBICHHUS UHTEp(hEepeH-
nn. Habmronenne siBienus Aupakiy CBeTa.

HabGmonenue siienust mossipu3anuy M aucrnepcun csera. [lomck pasmnumii u cxoncrsa
MEXIY IU(PaKINOHHBIM U TUCTIEPCHOHHBIM CIIEKTPaMH.

[IpuBeneHre NpuMepoB MOSIBICHUS B MPUPOJE U UCIOIb30BAHUS B TEXHUKE SIBICHHUN WH-
TepdepeHIuy, TUQpaKIny, TOISPHU3ALMKA U JUCIEpCHH cBeTa. [lepedncienne MeTo0B
MIO3HAHUS, KOTOPBIE HCIOIb30BAHBI IPY N3YYEHUN yYKA3aHHBIX SIBICHUI

6. JJIEMEHTbI KBAHTOBOW ®U3UKH

Keanmosas onmuxa

Habnronenue dorosnexrpudeckoro apdekra. O0bsicHeHre 3akoHOB CTOIETOBa HA OCHOBE
KBAHTOBBIX MPECTaBICHHUI.

Pacuer MakcuManbHOW KMHETHICCKON SHEPTHH DIIEKTPOHOB MPU (POTOIICKTPUICCKOM (-
(exre.

Omnpenenerre pabOTHI BBIXOA 3JIEKTPOHA IO TpadUKy 3aBUCHMOCTH MaKCUMAaJbHON KHUHE-
TUYECKOH 2HEPTUU (HOTOIICKTPOHOB OT YaCTOTHI CBeTa. M3MepeHne paboThl BBIXOA DIICK-
TpOHA.

[Nepeuncienue mpuOOPOB YCTAHOBKH, B KOTOPHIX MPUMEHSETCS OC3HMHEPIMOHHOCTE (DOTO-
addekra.

OO0BsACHCHHE KOPITYCKYISIPHO-BOIHOBOT'O JTyalli3Ma CBOHCTB (DOTOHOB.

OOBSCHCHHE POITU KBAHTOBOH OITHKHU B PA3BUTHH COBPEMEHHON (DU3UKH.

Duzuxa amoma

Ha6J’HO,H€HI/I€ JIMHEHYATHIX CIICKTPOB.

Pacuer wacroTe u JJIMHBI BOJIHBI UCITYCKACMOr'o CBCTA IpH MEPEXOAC aTOMa BOAOpOAa U3
OJHOI'O CTAIMOHAPHOI'O COCTOAHUSA B APYTrocC.

OOBscHeHHE MMPOUCXOXKACHUSA JIMHEHYATOro CIICKTpa aTOMa BOAOPOAa U pa3invus JINHEH-
YaTbIX CHCKTPOB PA3JIMYHBIX I'a30B. HCCJ’IGHOBaHI/Ie JIMHEHYATOr O CIICKTpa.

I/ICCHGHOBaHI/Ie IpUHOATIA paGOTH J'IIOMI/IHGCIIGHTHOfI JIaMIIBI.

Ha6J’HO,H€HI/I€ 1 OOBSICHEHHUE IpyuHOMAIIA HeﬁCTBHH Jlazepa.

HpI/IBeﬂeHI/Ie IMpUMEPOB UCIIOJIB30BaHUs JIa3€pa B COBpGMGHHOI\/’I HAyKE U TCXHUKE.
Hcnonb3oBanue I/IHTepHeTa JJIA IIOUCKa I/IH(I)OpMaLII/II/I O MEPCIICKTHUBAX MPHUMCHCHUS JIa3¢C-

pa

Dusura amomHozo s0pa

Habmonenue TpexoB anbga-dacTui B kKamepe Buibcona.

PerucrpupoBanue saepHbIX N3Ty4eHUN ¢ TOMOLIbIO cueTunka I'elirepa.

Pacuer 3Hepruu cBsI3U aTOMHBIX SEp.

Onpenenenue 3apsia ¥ MacCOBOTO 4HcIa aTOMHOIO siipa, BO3HHUKAIOLIETO B PE3yJbTaTe
PaAMOaKTUBHOIO pacnaja.

Beruncienne sneprum, 0cBOOOXKIAIOMIEHCS IPH PaJOaKTUBHOM pacrase.

OnpeneneHre NpogyKTOB SIEPHOM peaKkLyu.

Berunciienre sHepruu, 0CBOOOXKIAIOMIEHCS TTPH SIIEPHBIX PEAKIHAX.

IloHrMaHNe NPEUMYILECTB U HEJOCTATKOB HCHOIb30BAHUS ATOMHOM PHEPIUU U HMOHHU3U-
PYIOLIMX U3JIYy4E€HUH B MPOMBIIIIEHHOCTH, MEJULIMHE.

W3znoxeHne cyTu SKOIOrHYECKHX MPoOIeM, CBA3aHHBIX C OMOJIOTMYECKUM JCHCTBHEM pa-
JUOAKTUBHBIX U3ITy4EHUI.

[IpoBenenue kinaccupUKanyy IEMEHTAPHBIX YacTHIl 10 MX (U3MYECKHM XapaKTepHCTH-
KaM (Macce, 3apsy, BpeMEHH JKU3HH, CITUHY U T. II.).

[Tonnmanme neHHOCTEH HAy4YHOIO MMO3HAHMS MUpa HE BOOOINE ISl YEJIOBEYECTBA B IIETIOM,
a JUIsl KaXKI0ro 00yJaromerocst JMYHO, [IEHHOCTEH OBJIAJeHNSI METOIOM HaydHOrO IO3Ha-
HUS JJIS1 IOCTYDKEHUS yeIexa B JII000M BHJIE PAKTHIECKOHN JIeSITebHOCTH

7. 3BOJIIOIU A BCEJIEHHON

Cmpoenue u pazsumue
Bcenennoti

Habnronenue 3a 3Be3qamu, JIyHOH ¥ IITaHETAMH B TEIICCKOIL.

HabnroeHue COMTHEUHBIX MATEH ¢ TIOMOIIBIO TEIECKONa U COTHEYHOTO SKpaHa.
HUcnonp3oBanue VHTepHETA TS TIOMCKA M300paXCHUH KOCMHYECKAX OOBEKTOB U MHQOP-
MaIyu 00 UX 0OCOOCHHOCTSIX.

OO0cykaeHre BO3MOXHBIX CIICHapHeB dBomonun Beenennoit. Mcnons3oBanne MHTEpHETA
JUTSL TIONCKA COBPEMEHHOW mH(popMarmu o pa3sutiu Beenennort. OneHka HHPOpPMAIAU C
MTO3UIINHU €€ CBOWCTB: JOCTOBEPHOCTH, 00BEKTHBHOCTH, ITOJTHOTHI, aKTyaIbHOCTH H T.JI.

Deonroyus 36e30. I'uno-
me3a nPOUCXOHCOeHUs.
Conneunoii cucmemvl

Beruncienue sueprum, 0CBOOOXKIAIOMIECHCS IPH TEPMOSIICPHBIX PEAKIHSX.

®opmynupoBKa MpobIIeM TepMOsSAECPHON IHEPTETHKH.

OOBsicHeHNE BIUSHUS COTHEYHON aKTUBHOCTH Ha 3EMITIO.

INoHnMaHMe POIM KOCMUYECKUX UCCIEA0BAaHHM, UX HAYYHOIO U SKOHOMUYECKOr0 3HAYECHUS
OO6cyXIeHHe COBPEMEHHBIX THITOTE3 0 POUCXOKIeHUN COTHEYHON CHCTEMBI




YYEBHO - METOJANYECKOE U MATEPUAJIBHO -TEXHUYECKOE
OBECIHEYEHUE [TPOI'PAMMBI YYEBHOM JUCIHHUIIIINHBI
«DPU3UKA»

B cocraB y4eOHO-METOAMYECKOTO M MATEPUATHHO-TEXHUYECKOTO OOECIeUeHHsI MPOTPaMMBbl
y4eOHOU TUCTIUILTUHBI «DU3UKaY», BXOIAT:

* HaIJISITHBIE TTOCOOMS (KOMIUICKTBI YU€OHBIX TaOIHII, TUTaKaThl: «DrU3nuecKrue BeTHINHBI

u pyHAaMEeHTaIbHbIE KOHCTaHThI», «MexayHapoaHas cuctema eaunun CHy,

«Ilepuoguueckas cucreMa XuMudeckux 3eMeHToB . M. Menneneesa», mopTpeTsl

BBIJIAIOIINXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB);

* nH(POPMAITMOHHO-KOMMYHUKAaTUBHBIE CPEACTBA - KOMIIBIOTEPHI;

* KOMIUIEKT 3JICKTPOCHA0KEHUS KaOuHeTa (PU3UKHU - CTOJIBI JJIsl IIPOBEICHUS Ja00OPaTOPHBIX padoT;
* IEMOHCTPAIIHOHHOE 000pyAOBaHKE (0OIIET0 Ha3HAYCHHS M TEMAaTUIECKUE HAOOPHI)

- IprOOPBI IO MEXAHHKE, NIEKTPOJUHAMUKE, TEPMOANHAMUKUE;

* aboparopHoe oOopynoBaHue (0OIIero Ha3HAuYCHHUsI U TeMaTHYeCKUe HAaOOpbI) - abopaTopHOE
000pyZ0BaHUE 10 MEXAHUKE, HIIEKTPOANHAMHUKH, TEPMOIUHAMUKE ;

* CTaTHYECKHUE, IUHAMHUYECKHUE, IEMOHCTPALMOHHBIC U pa3AaTOYHbIe MOJIENN - TIEMOHCTPAIIMOHHbBIE
MO/JIEJIH BOJIH, KOHIEHCAaTOPOB, T€HEPATOPOB;

* BCIIOMOTaTejabHOE 00O0pyHOBaHHE - OOOpPYIOBAaHWE ISl ONpPENENCHUS BIAKHOCTH, JBUTATENb
BHYTPEHHETO CTOPaHHUS ;

* KOMIUIEKT TEXHUYECKOW JJOKYMEHTAIIMH, B TOM YHCIIE TTaclopTa Ha CpeAcTBa 00ydeHus,
MHCTPYKLUU TI0 UX UCTIOJIB30BAaHUIO U TEXHUKE 0€301MacHOCTH;



IlepeyeHb OCHOBHOI M 1OMOJHUTEIbHOM JIUTEPATYPBbI,

He00X0IUMOM IJIsl OCBOEHHS JUCHUILIMHDbI

Ocnosenaa numepamypa:

1.Tpopumona T.1. ®uzuka M.: KHOPYC, 2013 (loctynuo B DBC book.ru)

Jonoanumenvnaa numepamypa:

1. Tpodumona T.U. Kpatkuit kypc pusuku ¢ npumepamu perienus 3aaad, M.: KHO-
PYC; 2015(doctynno B OBC book.ru)

1.Bcst ¢duzuka. DOuzmdeckuil SHIUKIONCINYECKUN cioBaph http;/ www.

Ilpozpammmnoe ovecneuenue u Hnmepnem- pecypcoi:

fizika.com/

2.CoBpemMenHas (hu3rka, MaTepuaibl, HOBOCTH, (akThl. http://sfiz.net/

all-

3. JInnaktudeckuit Matepuan mo ¢pusuke. http;//sverh-zadacha.ucoz.ru/index/0-12

Onucanue mMKAaJ OIICHUBAHHUA

HEYIAOBJICTBOpU-

Nuukatopsl YI0OBJIETBOPHUTEIbHO X0po110 OTJINYHO
TeJIbHO
. YpoBeHb 3HaHMI B | YPOBEHb 3HaHUU
YpoBeHb  3HAHUU
MuHMManpHO — A0my- | o0beMe, COOTBET- | B 00BEME, COOT-
HIDKE MHHHUMAJIb- .
IHoanora 3Ha- ., | CTUMBII YpOBEHb 3Ha- | CTBYIOLIEM TPOTPaM- | BETCTBYIOIEM
- HBIX TpeOOBaHUU. .
HU# Huil. JlonymeHo MHO- | Me monarotoBku. Jlo- | mporpamme moJ-
Nmenmu mecto rpy-
ro HerpyObIX OUTMOKHU. | MYIIEHO  HECKOJBbKO | TOTOBKH, oe3
Oble OIMMOKH.
HErpyObIX OIHOOK OLINOOK.
IIponemoHcTpH-
IIponemoHCcTpUpOBa- OBaHbl BCE OC-
IIponemoHcTpUpOBa- P pHp p
[Tpu peleHnH Hbl BCE OCHOBHBIC | HOBHBIE YMEHUS,
Hbl OCHOBHBIE yMe-
CTaHIApPTHBIX  3a- yMmeHus. PerieHsl Bce | pemieHbl Bce OcC-
Hus. Pemensl THIO-
a4 HE TPOJIEMOH- OCHOBHBIC 3aJlaud C | HOBHBIE 33J]audl C
Hanuumne yme- BbI€ 3aJaud C HETpy-
" CTpUpOBaHBl  OC- HErpyObIMH OIIMOKa- | OTACTBHBIMH HE-
HU ObIMU OLITMOKAMHU.
HOBHBIE YMEHHUS. MU. BBINosiHEHBI BCe | CYIIECTBEHHBIMH
BrimonHensl Bce 3a-

Nmemu mecto rpy-
Oble OIMNOKH.

JaHus, HO HC B IIOJI-
HOM 00BEME.

3aJaHusd, B IIOJTHOM
00BeME, HO HEKOTO-
pBIe C HEJOUYCTaMU.

HEO04YCTaMH, BbI-
IIOJIHCHBI BCC 3a-
JaHWsI B ITIOJIHOM
oOBEMeE.
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