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AHHOTaNMs padoyeii MporpaMMbl TUCHUIINHBI

HucrumnHa « DU3uKa» BXOIUT B 0A308VI0 9acTh 00pa30BaTEIbHON
nporpamMmmbl Oaxanaepuam mo HanpasiaeHuto 05.03.02.reorpadus, npodusb

MOJArOTOBKM: «PekpeanimoHHas FGOFDad)I/IH U TYPU3M».
I[I/ICLII/IHJII/IHa PCAIIN3YCTCA B UHCTUTYTC OKOJIOTUH U YCTOﬁQHBOFO Pa3BUTHUA

Kadeapoit Gu3nIecKon ANEKTPOHUKH.

ConeprxkaHue TUCIUIUTMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C KYPCOM
busuku g reorpados.

JlucrumiHa HareieHa Ha  (OPMHPOBAHWE CICAYIOMNUX KOMITCTCHITHMA
BEITYCKHUKA: obwenpopeccuonanvuvix: OIIK-2. IlpemomaBanue AUCITUTUTHHBI
peIyCMaTpUBaCT IMPOBEIACHUE CICAYIONINX BUIOB YYCOHBIX 3aHITHH: JeKyull,
J1abopamopHble 3aHAMUSL U CAMOCMOAmMeNbHas paboma.

PaGouass mporpamMma  JHCHMIUIMHBI  TNPEAyCMAaTPUBAET  IPOBEACHHE
CIIEIyIONTUX BHUJIOB KOHTPOJS YCIEBAEMOCTH B (opMe KOHmMpoNvbHas paboma,
KOJIIOKBUYM U Np. Yl TIPOMEXYTOYHBIA KOHTPOJIb B (popme 3auema.

OO0beM TUCIUIIIMHBI 3 3a4eTHBIX CIUHMUII, B TOM YHCJIE B aKaJEMUYCCKUX
gacax 10 BUJaM y4eOHBIX 3aHSATHI

YyebHble 3aHATUA ®opma
B TOM 4ucne: NPOMEKYTOYHOM
g KoHTaKTHaa paboTa obyuatowmxca c npenogasatenem | CPC, B aTTectauuu
g o N3 HUX TOM (3ayer,
S c S | Neky | Nabopar | Mpaktuu | KCP | KoHcynbT | “ncne | AnddepeHunpos
“ @ num OpHble ecKkume auum 9K3aM | aHHbIA 3ayer,
3aHATUA | 3aHATUA eH 9K3ameH
1 108 32 16 16 76 3avert

1.Iles11 oCBOEHUSI AU CIIUILIMHBI

[ensamu ocBoeHMS JUCHMIUIMHBL «DuU3MKa» SABISIOTCS: MOJy4YeHUE
0a30BBIX 3HAHUU IO PA3IUYHBIM pazfenaMm (U3UKH, a Takke (POPMHUPOBAHUE Y
CTYJICHTOB CHCTE€Mbl 3HAaHHUW MO OOmIel  Kjaccuueckod  (JIOKBAaHTOBOM
HEPEISATUBUCTCKON) (DU3MKE, B YACTHOCTH, N0 MEXaHUKE, MOJICKYJISIPHOU (PU3HKe,
AJIEKTPOMArHeTUu3My M ONTHKE, MO CTPOSHUIO aTOMa W TBEPABIX TEJ, MO CBS3U
MEXAYy OJKoJoruedl u (U3MKOW, YMEHMH KAaueCTBEHHO U KOJMYECTBEHHO
aHAIM3UPOBAaTh CUTyalluu, (OPMUPOBAHHE YMEHUH peliarh 3aJadyd U CTaBUTh
MPOCTEMIINN SKCIIEPUMEHT, HCMOJb30BaTh KOMIBIOTEP JUISI MATEMaTHYECKOTO




MOJICJIMPOBAHUSl TPOLECCOB, HEOOXOAMMBIX [JIi NOHUMAaHUS M JaJbHEUIIEro
U3YYEHHUS Pa3IMYHBIX 001acTel €CTECTBO3HAHUA.

JIaHHBII KypC ONUPAETCA HA TaKUE€ NHUCLUIUIMHBI, U3YYEHHBIE CTYJIECHTAMHU
paHee, KaKk MareMaTrhka U (U3HKa CPEeIHUX IIKOJI. B nmpouecce n3ydeHus u
OCBOEHHMS 3aKOHOB (DU3MKU BBIPAOATHIBAIOTCS HABBIKM U YMEHHSI MO3BOJISIOLINE
OCMBICITUTh U CMOJIETTUPOBATH MPUPOJIHBIC SIBJICHUS B 1a00OPATOPHBIX YCIOBUSIX.

B ycroBusX MHTEHCUBHOTO HAyYHO-TEXHUYECKOTO Mporpecca u TpeOOoBaHUS

PE3KOro TIOBBIIIEHUS YPOBHS €CTECTBEHHOHAyYHOTO o0Opa3oBaHuS TpeOyeT
W3YYCHHE AUCIUILIMH, COCTABJISIOMNX (PYHIAMEHT COBPEMEHHOTO Yy4eHHs 00
OKpY’KaroleM MHUPE.

N3yuenue (usumku pacmmpsier oOIMKA KPyro3op, pa3BUBAET KPUTHUYECKHI
MOJXOJ K aHAJM3y HE TOJIBKO SIBJICHUM B JKMBOM U HEKUBOU MPUPOJAE, HO U
3aKOHOMEPHOCTEHN pa3BUTHUs OOIIECTBA.

[Ipu npoxoxkaeHun Kypca (PU3MKKA HACH KIACCHYECKOM W COBPEMEHHOM
GbU3UKM paccMaTpUBAIOTCS B KOMIUIEKCe. M3yueHHe TeopeTHYeCKHX BOIMPOCOB
GbU3UKH, KOTOpbIE B OCHOBHOM COCPEJOTOYCHBI B JIGKIIMOHHOM Kypce,
JOTIONHSIOTCST pabOTOM CTYJIEHTOB B (DM3MUECKOW JIabOpaTopuu, Ha CEMUHAapax,
CaMOCTOATETHLHOM pabOTOM, a TAKXKE YIaCTHEM B KPYXKKaX.

Heap aucHumiauHbl: (HOPMHUPOBAHHE Yy CTYJACHTOB CHCTEMbl 3HAHUH I10
o0IIel KJIacCUYEeCKOU (JIOKBAaHTOBOM, HEPENATUBUCTCKOM) (pu3mKe, B 4aCTHOCTH,
M0 MEXaHWKE, MOJICKYJSIPHOW (HU3HKE, HIEKTPOMArHETU3MY U ONTHKE, IO
CTPOCHHMIO aTOMa W TBEPJbIX TEJ, MO CBSI3M MEXIYy MaTeMaTUKOW W (PUBHKOH,
MCIIOJIb30BAaHUU MAT€MaTUYECKUX METOJIOB B €CTECTBO3HAHWUM, a TAKXKE YMEHUM
KaueCTBEHHO M KOJHMYECTBEHHO aHaJU3UpPOBaTh CHUTyaluu, ¢GOpMHUpOBaHUE
YMEHHUM penarh 3aJa4yd U CTaBUTh IMPOCTEUIIMKA SKCIIEPUMEHT, HCIIOJIb30BaTh
KOMITBIOTEP JUISI MaTEMaTHYECKOTO MOJCIMPOBAHUS IIPOIIECCOB, HEOOXOIUMBIX
JUIsl TIOHUMaHUS U JaJIbHEHIIIEro U3y4eHUsl Pa3InuHbIX 00JacTel eCTECTBO3HAHMSL.

3agaum AUCHHUIIJIMHDBI

e cdopMUpOBaTh MOHMMAHUE POJIM (U3UKH B €CTECTBEHHOHAYYHOM
00pa30BaHUM CIICITUATIUCTA;

® [I0Ka3aThb MHTErpauuio (U3UKO-MATEMAaTUYECKUX 3HAHUW U PpOJib
MaTeMaTuKu B GOpMHUPOBAHUU 0A30BbIX 3HAHUH MO (PU3UKE;

® O03HAaKOMHTb C OCHOBHBIMH IMOHATHUSMH, ONPEIEICHUSIMH, BEIIMUUHAMU
U eIMHUIIAMH X U3MEPEHUS;

e o0ecneuynTb YCBOCHHE OCHOBHBIX NPHUHIUIIOB OINUCAHUS SBJICHUN U
IIPOLIECCOB: YPABHEHUM JBUKECHUS, ITOJICU CUJI, YDABHEHUN COCTOSHUS;

e chopmMupoBaTh NMPEACTABICHUE O 3aKOHAX COXPAHEHUSI B (PUBHKE;

e JaTh oOllee NPeACTaBICHUE O pa3Iu4yvd ONUCAHUS JIBYyX THIIOB
00BEKTOB MPUPOJIbI — KOPIYCKYJISAPHBIX U BOJTHOBBIX;

® O03HAaKOMHTh C PEIICHUEM YPABHEHUN IBUKEHUS HA KOMITBIOTEPE;



e copMupoBaTh OCHOBHBIE YMEHHSI U  HaBbIKM  pabOThI  C
U3MEPUTEIBbHBIMU  HMHCTpYMEHTaMU M npudbopamu, 00paboTKu
pe3yibTaToB Ja0OpaTOpHBIX pabOT W MX aHalM3a, pelIeHUs
OPUKIAJAHBIX  337a4, [pPUMEHEHUs (PU3NYECKUX 3aKOHOB IS
00BSCHEHUI MPUPOJIHBIX MPOIIECCOB U SABJICHUM.

2.Mecto mucuumiaudbl B cTpyktype OIIOII 6akanaBpuara

JucuumivHa peanu3yercs Ha JKoJioro-reorpaguyeckoMm  (hakyibTeTe
Kadeapoit pu3nIecKon INEKTPOHUKH.

HNucuuninna «®U3UKa» BXOAUT B 0a30BbId KOMIIOHEHT IHMKJIA
ecTecTBeHHOHay4yHbIX M Marematudeckux (EHuM) mno nanpasnenuto 05.03.02.
«I"eorpadus»

Jna  usyuenus Oucyunaunvl «@Dusuka» cmyoeHm O00JHCEH 3HAMDb:
OCHOBHBIE TOHATHUSI M METOJIbI MAaTeMAaTHYECKOTO aHajiu3a, JIMHEWHOW aireOpsl,
JTUCKPETHON MaTemaTuku; IudQepeHnraTbHOoe U WHTETPaIbHOEC WCUUCICHUS;
rapMOHUYECKUNA aHanu3; nuddepeHnaibHbple yPaBHEHUS; YHCICHHBIE METOIbI;
(GYHKIIMU KOMIUIEKCHOTO TEPEMEHHOI0; 3JIEeMEHThl (YHKIIMOHAIBHOTO aHaln3a;
BEPOSITHOCTh M CTATHCTHUKY; CIIyYalHbIE MPOLIECCHI; CTATUCTUYECKOE OLIEHUBAHUE
U TIPOBEPKY THUIIOTE3; CTATUCTHUYECKHE METOJIbI 00pabOTKU HKCIEPUMEHTATbHBIX
JAHHBIX; MaTeMaThudeckue MeToabl B Ouonoruu. I[lonsitue wuHbOpMaIUy;
IPOrpaMMHBIE CPEJCTBA OpTaHM3aIMU HWH(POPMAIMOHHBIX MPOIECCOB; MOJEIU
penieHus (GyHKIIMOHATHHBIX u BBIYUCIIUTEIBHBIX 3a/1ay; A3BIKU
porpaMMHUpOBaHus; O0a3bl JaHHBIX; JIOKaJbHBIE W TiIOOanbHBIE ceTu OBM;
METO/IbI 3aIUTHI HH()OPMAIIUH.

Onucanue JJOrH4eCKOM M COAEPKATEIbHO-METOAUYECCKOM B3aMMOCBA3H €
apyrumu yactsamu OITOII (mucuuniaiuHaMu, MOIYJISIMHA, TPAKTHKAMM)

SABnsAsACh CaMOCTOSITEIPHOM Yy4eOHOW IUCIHUIUIMHOM, Kypc (U3UKH, HE
OTOpPBaH OT JPyrux IucHUIUIMH. HaoOopoT, cymiecTByeT MEXIUCHUIUTMHApHAs
cBsa3b. Hampumep, wucropuss (Pu3nMky, Kak HAyKd, J1aeT MHOTO MPEKPaCHBIX
IIPUMEPOB TAKOT'O POAA.

N3yuenue cTpoeHus BeliecTBa B Kypce (PU3UKH MOJIBOJUT K MOHUMAHUIO
CTPOEHHUSI U CIIOCOOOB MCCIEAOBAHUS KPYIHBIX OMOMOJNEKYJ, (pyHIaMEHTaIbHBIX
MOJIOKEHUIN MOJIEKYJISIPHONW OMOJIOTHH, TEHETHYECKOTO KOJAa U T.J. DTO CONMKaeT
Kypc QU3HUKHU U KypChl 00Iel OMOJIOTUY U TEHETHUKH.

Hwxe crnenyroT HEKOTOPBIE Pa3bsCHEHUS, KOTOPBIE SBIISIOTCS BAXKHBIMHU IS
MOHUMAHUS TOTO, KAKUE YUCTO (PU3NYECKHE MOMEHTHI OCOOCHHO OTMEYaeTCs Mpu
MPOXO0KJIEHUH TOTO UM MHOTO pa3zielia.

B Tteme "Kunemamuxa' moKa3pIBaroTCs MHOTOOOpa3ue HCIOJIb3YEMbIX B
(duU3uKe CUCTEeM KOOpJMHAT, KaK MPOUCXOJMUT IMEPEXO0] OT OMUCAHUS JBHXKCHUS
MPOCTEUIIIETO Tejla - MAaTEPUAIbHOW TOYKM - K ONHUCAHUIO MOBEACHUS CIOXHBIX
CHUCTEM.



Baxueiieit yacteio ""/[lunamuka' sBigroTcs paz0op ypaBHEHUS ABUKEHUS B
HBIOTOHOBCKOW (hOopMe B JIEKapTOBOW CHUCTEME KOOPAMWHAT U JEMOHCTpAIUs €ro
pelIeHusl Ha psijie MPOCTBIX MPUMEPOB: 3aMEUICHHE JIBHXKEHHSI MaTepHaIbHBIX
TOYEK IMOJ ACHCTBUEM CYXOr0 M BSI3KOTO TPEHUS U T.JI. DIEMEHTAPHBIX 3HAHUN 110
MaTEMaTUYECKOMY aHaJIU3y, KOTOPbIMU CTYAEHTHI O00JaAaroT, AJisi ATOTO BIOJIHE
JIOCTaTOYHO.

[Ipu QopMynupoBaHWU 3aKOHA COXpPAHEHHUS HMITyJIbCa HAJI0 MOJYEPKHYTD,
4YTO OTOT 3aKOH sABJseTcs Oojee oOmmMM, 4em TpeTuil 3akoH HeloToHa, u
BBITIOJTHSIETCS, B YACTHOCTH, U B KBAHTOBOM MEXAHUKE, T'JI€ MOHATHE CUJIbI TEPSET
cBoil cmpici. Crnemyer Takke oOpaTUThb BHMMAaHHE Ha TO, UYTO BBEACHHUE
¢bu3nUecKoil BEMYUHBI - UMITYJIBC - MO3BOJISET 3amucath auddepeHnnansHble
YpaBHEHUS JBMKEHUS KaK JUI MajblX, TaK U 1Js OOJIBIIMX CKOPOCTEW B €IMHOU
dbopwme.

IIpn w3yuennn paspena ""Koneoanus u 6onnvl”’ 1OQYEpKUBACTCS
pacnpocTpaHEHUe ATOr0 BUA ABMXKEHUS B AKUBON IPUPOAE, MPUBES TOCTATOYHOE
YHUCJIO TPUMEPOB (YACTOTA LIAra 4yeiaoBeKa, )KUBOTHOTO U T.1.).

B paznene ""Inemenmur mepmoounamuxu' cinenyer yaelIuTh 0coboe
BHUMAHHE TEPMOJIMHAMHUKE OTKPBITBIX CHCTEM, YTO SBJISETCS MNPUHLMIHAIBHO
BAKHBIM 11 TOHMMaHUS JKU3HEIEATEIIbHOCTH JKUBBIX OpPraHM3MOB U HX
B3aMMOOTHOIIICHHSI C OKpY’Karomieil cpemoi. 37ech HAZO JOCTATOYHO MOAPOOHO
OCTAaHOBHUTHCS Ha cdepe MPUMEHHMOCTH BTOPOTO Hauyajga TEPMOJAMHAMHUKU K
JKUBBIM oOpraHusmam, Ha TeopeMe [IpuroknHa, Ha €CTECTBEHHOM BHEIPEHUU
(bu3HYeCKUX B3IJIAI0B B OMOJIOTHIO.

3a OCHOBY W3JIOKEHUA pazfena '"Inekmpuueckue u mazHumHvle aeneHusn’
OepeTcs MHTErpaibHble YpaBHeHUs MakcBemia s BakyyMma. BHavane BBOOUTCS
dbopmyna [Naycca, onupasicb Ha 3akoH KyioHa s B3aMMOJEMCTBUS TOYEUHBIX
3apsnoB. [locne aToro ormeuaercs, uro ¢opmyna ['aycca sBisiercst 6osiee oOmeH,
TaK Kak COXpaHseTcs U B JuHaMuKe. HemocpeACTBEHHO Kak pe3yJibTaT OMBITOB
®dapajnes MOKHO BBECTH M YpPaBHEHUE O LHUPKYJSIIIMM BEKTOpPA HAMPSKEHHOCTH
MarHuTHOro noJig u ap. [IpakTuka mokassiBaeT, 4To MOCJE 3TOr0 MOCTYJIUPOBAHUE
Ja)Xe MOJIHOM CHUCTEMBl ypaBHEHUM MakcBeiuia yKe He BBI3bIBACT 3aTPyAHECHUU
JUIL BOCIHPUATHS MX CTyleHTamMu. llosiBleHHME MarHUTHOTO TOJdS CHEAYET
paccMaTpHuBaTh C PEASTUBUCTCKOU TOYKH 3PEHUSL.

OcHOBHOE BHHMMaHHE€ B TeMe ''Inekmpoounamuxa' cienyer yaenuThb
U3y4eHHI0 3((EKTOB, CBA3aHHBIX C JABIJKEHHEM 3apsiioB U IEPEMEHHBIMU
AIIEKTPUUYECKUMH TOKaMH. OTH 3(PQPeKTsl Hago MNPOAEMOHCTPUPOBATH Ha
JIOCTaTOYHO OOJBIIOM YHUCIIE MPUMEPOB. 3aBeplIaeTcss TeMa J0Ka3aTelbCTBOM
BO3MOYXHOCTH CYILIECTBOBaHMUS 3JEKTPOMArHUTHOI'O MOJII KaK CaMOCTOSITENIbHON
cyOCTaHLIMU U NOCJI€ OTKIIOYEHUSI TOKOB U MICUE3HOBEHUS 3apsI0B.

Ilocnegnsaa 4acte paspena '"Inekmpuueckue u macHumnvle a61eHun’’
ABJISIETCS. HEMOCPEIACTBEHHBIM BBEJICHUEM K pazneny '""Inekmpomacnumnoe
uzayuenue u onmuka'.

BaxueimuM pasnenoMm Kypca sBIsieTcs pasfen "nemenmwvt yuenusa o
cmpoenuu geujecmea'’. B 3T0M paszene mocie U3J0KEHUs dKCIEPUMEHTAIbHBIX
(bakToB, NPUBOIAIIMX K HEOOXOAMMOCTH BBEIEHHS BOJHOBOTO OIMCAHMS

MNOBCACHUA MHUKPOYACTHUL, W HCKOTOPBLIX OCHOBHBIX JIIPUHIIMUIIOB l'IOI[pO6HO
6

’



paccMaTpUBaETCs PELIEHHUE 3aJa4d O YAaCTULE B OJHOMEPHOM IOTCHIMAIBHOM
SIIMKE Ha OCHOBE cranuoHapHoro ypaBHeHusa Ilpenunrepa. Onwmpasice Ha
pelieHre 3Tou 3a7a4u, aajiee 00CYyX IAI0TCs YCIOBHUS BO3MOXXKHOCTH HAOJIOICHUS
KBAHTOBBIX fIBJICHUM. B couerannu ¢ npuHumiom l[laynu 310 m1aeT BO3MOXKHOCTH
OOBSICHUTh TMOSBJICHUE MPOCTPAHCTBEHHBIX Gopm Mosekyn. Dopmyny s
YPOBHEH SHEPrUM B aTOME BOAOPOJIa JaeTcsi 0e3 J0Ka3aTenbCTBA, TaK KaK BBIBOJI
€€ Ha OCHOBe ypaBHeHus lllpenunHrepa cioxeH.

B cBsi3u ¢ MOSIBICHUEM .J1a3€pHOIl MexXHUKu HEOoOXOIUMbIM SIBIISETCS
MOMYEPKHYTh TOHSATHA O HOPMAajdbHO W WMHBEPCHO 3acCelICHHBIX cpefax, 00
YCUJICHUM CBETA IIPU NPOXOXKICHUU €T0 YE€PE3 MHBEPCHO 3aCEIICHHYIO CpPEly U O
IIPUHIIUIIAX JEUCTBUSI ONTUYECKUX KBAHTOBBIX T€HEPATOPOB.

OrpaHn4eHHBI JMUMUT BpPEMEHH TNO3BOJISIET BBINOJHUTH HACTOALILYIO
nporpaMMmy JIMIlb MPHU YCJIOBUHM HCIOJIB30BaHUSA PAa3HOOOPA3HBIX METOAMYECKUX
dopm momaum wmarepuana ciaymareiasM. OmHOW w3 Takux (OPM  SBISIOTCS
conpogodcoaemvle  OEMOHCMPAUUAMU  HAMYPHOIX U KOMNbIOMEPHBHIX
IKCHEPUMEHMO8 NpAKmu4yeckue 3aHAmus, Ha KOTOPBIE CIEIyeT BBIHOCHUTH
HEKOTOphIEe MpOoOJIEeMHBIE 3aJlayd W BOIPOCHI, HE TpaTs BPEMEHU Ha pEIICHUE
PAIOBBIX TPEHUPOBOYHBIX 3a]1a4.

B pamxkax nabopamoprozo npakmukyma VCIIONb3YETCS YMEHUE CTYyAEHTOB
IPOU3BOJIUTh PACUETHI C TOMOIIBI CPEICTB BBIYUCIUTEIBHON TEXHUKU. ITO
MO3BOJISIET CYIIECTBEHHO MPHUOJIMU3UTh YPOBEHb CTATUCTUYECKOW KYJIBTYpPHI
00paboOTKHN Pe3yJbTaTOB MU3MEPEHHUI B MPAKTUKYME K COBPEMEHHBIM CTaHIapTaM,
IIPUHATBIM B HAyKe W MPOU3BOJCTBEHHOM JeiaTenpbHOCTH. Ha 3THX 3aHATHAX
CTyACHTHI yke Ha | Kypce mpuobperaroT onbIT 001eHus ¢ 9BM u ucnoias3oBaHus
CTaTUCTUYECKUX METOJIOB O0OpaOOTKHU pe3yJIbTaTOB HAOIIOICHUM, YTO COBEPIICHHO
HEOOXOMMMO Uit paboOThl B CHEIUATBHBIX YyYEOHBIX W MPOU3BOJACTBEHHBIX
1abopaTopusx.

Ha camocmoamenwvuyro pa6omy CcTyAeHTOB BBIHOCITCS MepepaboTKa
MaTepUaJIOB JIEKUUA W CEMHUHAPCKUX 3aHITHH, MOArOTOBKA K JIabOpaTOpHO-
MPAKTUUYECKUM 3aHATUSIM M 00paboTKa UX pe3yJIbTaTOB M COCTaBJICHUE OTUYETOB,
penieHue 3a1a4 u3 npeajiaraeMoro kadeapou crnucka.

B kayecTBe caMOCTOSITENBHOW pabOThl MOXKET ObITh PEKOMEHOBaHBI
HalMCcaHue OJHOTO- ABYX (3a ceMmecTp) pedepaToB MO TeMaM OJU3KUM K pPOAY
Oynyiiel NedaTebHOCTH CTYACHTOB U CBSI3aHHBIM C MPUMEHEHHEM (DU3UYECKUX
PUOOPOB UK OOIIMX 3aKOHOMEPHOCTEH.

Ocsoenue oucyuniunvl «Qusuxay A6IAemMcsi Kaxk npeouwecmeyouee OJisl
00wenpopeccuoHanbHbIX OUCYUNIUN U PeuleHUsi NPOGEeCcCUOHANbHBIX 3a0ay.

JlucuurinHa u3yvaeTcsi Ha 1 Kypce B IepBOM CeMECTpe.

3.Komnerenuun oodyyawinerocsi, ¢popmMupyemMbie B pe3yjbTaTe OCBOEHHS
AMCHMILINHBI (MOTYJIsT)

Kon HaumenoBaunue [Inanupyemsble pe3yiabTaTbl OOyUEHUs
koMmneTeHuu | komrereHmu uz ®I'OC
n3 GI'OC BO | BO




OIIK-2

CIIOCOOHOCTBIO
HCII0IL30BaTh
HKOJIOTHYECKYFO
I'PaMOTHOCTh M 0a30BbIC
3HAHHUSI B obacTu
GU3NKK, XUMUH, HAYK O
3eMiie U OHOJIOTHMH B
KU3HCHHBIX CUTYAIUsX;
MIPOTHO3UPOBATH
IIOCJIEACTBUSA CBOEH
npodeccuoHaTbHOMN
JIESITeJIbHOCTH, HECTH
OTBETCTBEHHOCTH 3a

CBOHU PEIICHUS

3HATH:

® OCHOBHBIC (1)I/ISI/IIICCKI/IC 3aKOHbI U

ux CHEICTBUS (busuyeckue
OCHOBBI MEXaHUKH; KoJieOaHUs U
BOJIHBI, OCHOBBI MOJEKYJSIPHON

(1076370097 u TEPMOJUHAMUKHU,
AJIEKTpUYECTBA M MarHeTu3Ma,
ONTUKH, AaTOMHOW H©  SAJECPHOU
bu3ukn), (U3NICCKHE TPUHITUTIBI
HCCIICIOBAaHMS XAMHUYECKHX,
OMOJIOTMYECKUX u

CEJIbCKOXO3SIMCTBEHHBIX OOBEKTOB
u HU3MCPCHUA OTACJIBbHBIX ux

XapPaKTEePUCTHK;
OCHOBHEBIE 3aKOHBI bu3HKH,
buzndeckue SIBJICHUS u
3aKOHOMEPHOCTH;

TEOPETUUCCKHE OCHOBBI
(¢u3MYeCKMX METOJOB  aHam3a
BEIIECTBA;

XapaKTePUCTUKHU duznueckux
(hakTopos, OKa3bIBAIOIIINX

BO3J/ICMCTBHE HA JKMBON OPTraHU3M;
METPOJIOrMYECKre TpeOOBaHUs MIPH

paboTte v buznyeckon
amnmapaTypou, TpaBWIa TEXHHUKH
0e30macHOCTH paboTHI B

XUMHUYECKON mabopaTtopun u ¢
(bu3HYecKoil anmapaTypou;
DKOJIOTMYECKUE M ITUYECKUE
aCIEeKThl BO3JECHCTBUN (PU3NUECKHUX
(bakTOpOB Ha YEJIOBEKA.

Ymern:

co3JaBaTh W aHAJIMU3UPOBaTh Ha
OCHOBE (PM3MYECKUX 3aKOHOB U HX
CJIEICTBUN TEOPETUUYECKUE MOJECITU
SABJICHUW IPUPOJIBI;

HUCHO0JIb30BaTh B MPAKTUKE
Ba)KHEHUIIIHNE buzndeckue
M3MEPUTEIIbHBIE pUOOPHI u
MIPUEMBI.

Baaperts:

® YCTPOWCTBOM MCIIOJIb3yEMBIX HMU

npyuOOpPOB M NIPHUHIMIOB  MX
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NEUCTBUS, MPUOOPECTH HABBIKU
BBITIOJIHEHUS bu3znuecKux
U3MEpPEHU, TPOBOJUTH 00paObOTKY
pe3yJIbTaTOB M3MEPEHUMN c

HCIIOJIb30BAHUCM
MCTOA0B )41
BBIYHCJIUTECIILHON TEXHUKHU.

CTATUCTUYECKUX
COBPEMEHHOM

4.00beM, CTPYKTYpPA U COiepP:KaHMe TUCHUILINHBI (MOTYJIs1)

4.1.00mast TpyI0eMKOCTh JIHUCIMIUITMHBI COCTAaBJISCT 3 3aYETHBIX CJIMHMII,
108 akameMHYeCKHUX 4acoOB
4.2.CTpyKTypa AUCUMILTUHBI

Ha3zBanus pasaesion
H TeM

Bcero
4yacoB
no
yueOH
oMy
JIAHY

Buabl yueOHbIX 3aHATHIT

bl

AyauTtopHble 3aHATHS, B TOoM | CamocT
yucie OAITEJIbH
ast
Jlek- | lIpakTnu | Jlabopato paGoTa
110707 S p-HbIE
3aHATHUSA, | padoThI
ceMHHAp

IIpom
€KYTO
YHBIH
KOHTP
0JIb

Moayas |. Mexannka, MmoJie

KyJasipHasi pusnka, 3JIeKTpPOMarHeTu3m

1. BBenenue.
KunemaTnka n
ANHAMUKA
MaTepHaJIbHOU
TOYKH

4

1 3

2.Bunsl cuii. Padora
U JHeprus

3./IBu:keHue
TBEPJOro TeJia.
Medopmanus e

4. MexaHuKa
JKUIKOCTEH U ra3os.

5. Kunematuka u
AMHAMHKA
MaTepHaIbHOMN
TOYKH.




6. Ynpyrue BOJIHBI U
3ByK. PaBHOBeCHBIE H
HEPABHOBECHbIE

COCTOSIHUA BelllecTBa

7.MoJsekyJsipHO-
KMHeTH4YeCKas
Teopus. SIBjaeHus
nepeHoca

8.1 u Il Hauaso
TEePMOJAMHAMMKH

9. PeasibHbIe Ta3bl.
Mounexkyasipabie
CHJIBI B 5KHIKOCTAX

Bcero 3a 1 moayJib:

36

5

5

26

Moayab 2. DJeKTPOMATrHeTU3M

1. daexkTpocTaTuyec
Koe moJie.
[HoTeHuuana u
Pa3HOCTD
NMOTEHIHAJIOB.
IHocTostHHBII
IEKTPUYECKH I
TOK.

10

1

2

2. J1eMeHTbI 30HHOM
TeopHuu
MPOBOAMMOCTH

3. Ind1eKTPUKHU B
IIeKTPHYECKOM
noJje
JJIeKTPUYECKUH
TOK B ra3ax

4. MarauTHoe moJie.
MarbseTuku

5. DJIeKTPOMArHUTHA
sl HHAYKIUS U
NnepeMeHHbIA TOK

6. DJIeKTPOMATrHUTH
bIe KOJICOaHUS U
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BOJIHBbI

Bcero 3a 2 moayJb: 36 5 5 26
Moayas 3. OnTuka, aToMHas U siiepHasi pu3uKa.
1.'eomeTpuyeckas 17 3 2 12
ONTHKA,
uHTepdepeHu s
cBeTa, AMpakuusa
CBeTAa, MOJISIPU3 AN
cBeTa.
2.TennoBoe 9 1 2 6
U3JIy4eHue,
B3auMO/AeHCTBHE
U3JIy4YeHHS €
BelIeCTBAMM
3.CtpoeHne aTomMa 5 1 1 3
4.CTpoeHue u 5 1 1 3
CBOMCTBO si/iep
Bcero 3a 3 moayJib: 36 6 6 24
Hroro: 108 | 16 16 76
4.3.Conep:xkanve  QUCUMILIMHBL,CTPYKTYPHUPOBAHHOE MO0  TeMaM
(pa3aesnam)
| MOAY.JIb:
Beenenue

[Ipeamer ¢uzuku. Meton nmo3Hanus B (u3MKe. DKCIEPUMEHTHl U TEOPHH.
Ponp maremaruku. dusnyeckue 3akoHbl. [lonarue dakra B pusuxe. Moaemnu.
[Tpsimbie 1 0OpaTHbIe 33724 GU3NKU. PazMepHOCTH PU3MUECKUX BETUYNH.

Kunematuka

JIBmKeHue Kak TiaBHast popMa cyIliecTBoBaHUsI MaTtepuu. [IpocTpaHcTBO 1
BpeMsi. CriocoObl OMHMCAHUs COCTOSIHUS Tea U cucteMbl Tel. CHUCTeMbl OTcYeTa
U KoopauHat. Ponb W mpuHIUOBI BbIOOpa cucTeM KoopauHat. CTeneHu
CBOOO/IbI, HHBAPHUAHTHBIC CBOMCTBA YHCia CTEIEeHEH cBOOOIBI. TpexmepHoe U
MHOTOMEpPHOE MPOCTPAHCTBA. MaTepuanbHasi TOUKAa U PACIPOCTPAHEHUE ITOU
MOJEIM HAa MHOIOMEpHBIM cilyyal. Tpaexkropus U MUPOBAs JIMHHUSI, HUX
cBoiicTBa. CKOpPOCTh M YCKOpeHHME Kak mnpousBoaHble. [locTymarenbHoe u
BpAILIATEILHOE JBUKEHUSI KAK OCHOBHBIE BUJIbI JIBUKEHUI. YTIIOBBIE CKOPOCTH
U YCKOPEHHE, HOPMaJbHOE W TaHICHLUHAIbHOE YCKOpeHHs. MHepuuaibHbIe
CUCTEMBl W PABHONPABHOCTh IIOKOSI M PAaBHOMEPHOTO MPSIMOJIMHEHHOTO
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nBwkeHus. llocTynar o0 DIOCTOSHCTBE CKOPOCTM CBETa B BAaKyyMe.
[IpeoOpa3zoBaHre WHTEPBAIOB BPEMEHH W JJIMHBI TPU OOJBIIHX CKOPOCTIX
OTHOCUTEJIbHBIX JBIWKECHHN HHEpLHHAIbHBIX cucTteM. llapamokc OJM3HENOB.
[IpeobpazoBanust JlopeHiia U peasiTUBUCTCKOE CIIOXKEHUE cCKopocTeit. UHTepBan
MEXy COOBITUSMH U €TI0 MHBAPUAHTHOCTb.
JAnHaMuka

Cuna u macca, cynepno3unua cui. [lepBoiii 1 BTOpoil 3akoHbl HploTOHA.
YpaBHEHUSI NBUKEHUS, POJIb HAYaJIbHBIX YCJIOBUW, MPUHLMI JIE€TEPMUHHU3MA.
[Ipumepsl pelieHusT ypaBHEHUM JABWKEHUA. JIBM)KEHHWE Tel B TOJIE CHII
TATOTECHUS, SIBJICHUE HEBECOMOCTH B CIYTHUKAX. VMIIyJbC, 3aKOH COXpaHEHUs
MMITyJIbCA JUII ~MEXAaHUYECKOM CHUCTEeMBl, TpeTui 3akoH HproToHAa.
BsaumoneiictBue ten depe3 nose. OOmias GopMyIupoBKa 3aKOHA COXpaHEHUS
uMnyibca. KuHeThueckass SHEPrusi MaTepUAIbHOM TOYKH, CBSI3b €€ C
KOMITOHEHTaMHU BEKTOpa UMITyJibca. PaboTa u moTeHmanpHas sueprus. Pabora
MEPEMENICHUS] ~ MAaTEPUAIBHOM  TOYKM MO  KPUBOJIMHEMHOMY  MYTH.
[ToTeHimanbHbIe CHUJIBI, BBEJICHUE TIOHSTUSA MOTEHIIMAIa TSt
B3aUMOJCUCTBYIOINX Tea. CBSA3b KOMIIOHEHT CWJIbl W MOTEHIMAIbHOU
¢dbyukiuu. IloTeHuuanbHas sSMa U YCIOBHE YCTOWYMBOTO pPaBHOBECHS.
HeBo3MOXKHOCTH paBHOBECHS CHUCTEMBI B3aMMOJECHUCTBYIOIIUX CTATUYECKUX
TOYEYHBIX DJICKTPUYECKUX 3apsaoB. MOMEHT cuibl. J[MHaAMKMKa BpallieHUs
TOYKM M TejJa BOKPYI IOCTOSSHHOM OCH, IOHATHE O MOMEHTE WHEpLHUU
MaTepUaIbHOW TOUKM U Teja. YPAaBHEHUE JBMKCHUS BPALAIOLIErOCS BOKPYD
HEMOJBMKHOW OCU Tena. MOMEHT HMITyJbCa, CBS3b €ro KOMIIOHEHT C
KUHETUYECKOW DHEpPrueu BpallleHus. [JlaBHbIe MOMEHTBHI HWHEPUUH U
YCTOMYMBOCTh BpallleHUs TeJl. 3aKOH COXpaHEHHsS MOMEHTa UMIIyJibca Tella U
cucteMbl Tell. ['mpockonsl U uxX npuMeHeHue. LleHTp macc U ypaBHEHHE €ro
IBWXKEHUs. PasjeneHrne TMOCTyNmaTelnpHBIX MW BPAlATEIIbHBIX JIBUKCHHM
tBepaoro tena. [lapa cun. Cucrema ypaBHEHUN 1JI ABMKEHUS TBEPAOTO TEJIa U
€ro KHWHETUYECKas HSHEPrusi. 3aKOH COXPAHEHHS HSHEPTrMU MU €ro CBS3b C
PaBHOMEPHOCTBIO TEUECHHUSI BPEMEHHU. JIBMKEHME CHCTEM CO MHOTHUMU
crenensiMu cBoOoabl. dyHkius Jlarpanka u ypaBHeHus Jlarpanxa.

JAuHamuka 00J1bIIMX CKOPOCTEN

[IpyHIMO OTHOCUTENBHOCTH B (uU3UKE. PenITUBUCTCKUN  HUMITYJIbC.
[IpeoOpazoBanue >HEpruu-uMIylibca. Macca U e€e CBS3b C DHEPruel MOKOs.
Macca CII0)KHOW CHCTEMBI M €€ CBSI3b C JHEPTUEH B3aMMOJCHCTBHUS YaCTEH.
JledbekT maccel W sHepretuka. KuHernueckas >HEpruss B PEISATHBHUCTCKOM
MEXaHUKE. YPAaBHEHUE IBHXKECHUS MaTECPUAIIBHOM TOUYKM B PEISATHUBUCTCKOU
MeXaHuKe. JIBM)KEHUME MaTepUallbHOM TOYKH MOJ JEHUCTBUEM IMOCTOSHHOU
cuibl. CKOpOCTh CBETA KaK MpeJiesibHAsl CKOPOCTh. YacTullbl ¢ HYJIEBO Maccoit
nokosi. [IpUHIMIT SKBUBAJIEHTHOCTH U TEOPUS MPOUCXOKICHUS  CHII
BCEMUPHOTO TATOTEHHS.

KoJs1e0aHuA 1 BOJIHBI
Konebanust kak 4YacTHBIA Ciydail JBWXKCHHS, YCJIOBHS TOSIBJICHUS

KoJIcOaHHU. ypaBHeHI/IC ABWIKCHUA IIPYKXKUHHOT'O MajdTHHKA M €0 PCHICHHUC.
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["apmonnueckoe KkojeOaHWe M €ro XapakTepUCTUKU. YpaBHEHHUE JBHKEHUS
¢u3nyecKoro MasiTHUKA U €0 PeUICHHE, MAaTEeMaTUYECKU MasTHUK. DHEPIHs
rapMOHUYECKHUX KosieOaHUW. BbIHYK/IeHHbIE KOJIe0aHUsl U SABJICHHE PE30HAHCA.
ABtokonebanus. [Ipumepsl NposiBIECHUS PE30OHAHCHBIX M aBTOKOJIEOATENbHBIX
SBJICHUM B JKMBBIX OpraHM3Max M TEXHUKE. BOJHBI B yIpyrux cpenax,
JVUHEWHbIE, TOBEPXHOCTHBIE U OOBEMHBIE BOJIHBI, MONEPEUHBIE U MPOAOIbHbBIE
BOJIHBI, (DPOHT BOJIHBI, INIOCKUE U c(pepruuecKre BOIHbI. AHAIUTHYECKAS 3alIUCh
oerymieir BoaHbl. BonHOBoe ypaBHeHue. IlepeHoc aHeprum Oeryiieil BOJHOM.
Cnoxenune koneGanmii wu  BoiaH. KorepeHTHbIe  MCTOYHUKH  BOJIH.
WuTepdepeHiiss BOJIH OT TOUYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CIOBUS
HOSIBJIEHUSI MAaKCUMYMOB U MUHUMYMOB. ClI0K€HHE KPYTOBBIX U C(HEPUUECKUX
BosiH. IlocTtpoenne ¢poHTa BOJAHBI MO mNpuHUUIY [rolireHca, MNOBeIEeHUE
(poHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakeHUE MU IMPEIOMIICHHUE BOJIH.
[Ipuannn ®depma. [losBneHue OTpaKEHHBIX BOJIH B HEOJAHOPOIHBIX Cperax,
CIIOKEHUE BCTPEYHBIX BOJIH M oOpa3oBaHHWE cTOAYMX BOJIH. [lepexoaHoe
COCTOSIHME MU BpeMms penakcauuu. CBs3b IJIMH CTOSYMX BOJIH C pa3MepaMu
cpeabl, JMCKPETHOCTD JUIMH CTOAYNX BOJH. KBaHTOBaHME.

JIeMEHTbI CTATUCTHYECKOM ¥ MOJIEKYJIAPHON GU3MKH

MUKpPOCKONIMUECKHE M MAKpOCKOIIMYECKHUE sABJIeHUs. MneanbHbld ra3 Kak
CTaTUCTUYECKasi CUCTeMa MHOTMX uacTull. JlaBineHue, o0beM U Temmeparypa rasa
Kak  OO0OOIIEHHbIE XapaKTEPUCTUKH COCTOSHMS raza. PaBHOBecHble U
HEpaBHOBECHBIE COCTOsHMS Tra3a. OOpaTuMmble M HEOOpaTUMBIE MPOLIECCHI.
Huarpamma  gaBieHHe-00beM.  ODKCHEPUMEHTANbHbIE  Ta30Bbl€  3aKOHBI,
0000IIEHHBIN Ta30BbIM 3aKO0H (YpaBHEHUE COCTOSHHS HJEaJbHOIrO rasza). BoiBon
YPaBHEHHMS COCTOSIHUS HIICAIBHOTO T'a3a HA OCHOBE KWHETHYECKUX IIPEACTABICHNMN.
OU3NYECKUN CMBICH MTOHATHUS TEPMOJAUHAMUYECKON TeMnepaTypsl. Pacnipenenenue
SHEPruu Mo creneHsM cBoOoawl. Pacnpenenenuss MakcBenna u bonbumana,
Ooapomerpuueckas ¢opmyna. HepaBHoBecHbie mporiecchl. Huddysusa, nuddysus
yepe3 MeMOpaHbl, OCMOC, OCMOTHYECKOE [aBJIE€HHWE M €ro pojib B
JKU3HENCATEIbHOCTU pacTeHuu. Teruonepenaya. BHyTpennee tpenue. PeanbHbie
rassl, ypaBHeHue BaH-nep-Baanbsca, kputudeckas TOYKa, peajbHbIE H30TEPMBI,
CKWXKEHHE Ta30B. JKHAKOCTH, IOBEPXHOCTHOE HATSHKEHUE B IKUIKOCTSX,
OXJIAKJICHUE KUJAKOCTH IIPU UCIIAPEHUU, TEPMOPETYJISLNS PACTCHUN U )KUBOTHBIX.
CMauuBaronyie 1 HeCMaduBaromue Xuakoctu. Kammispasie siBiaeHus, Gopmyna
Jlarutaca.

DJIeMeHTbI TEPMOJIMHAMHUKHU

[lepBoe Havamo TEPMOAMHAMUKH, H30MPOIECCHI, aauabaTUYECKUW MpoIliece,
OXJXJEHHE Tra3oB MpH aanadaTHYecKOM pACHIUPEHHU W TOJyYeHUE HHU3KHX
Temneparyp. YpaBHenue Ilyaccoma um ero BeBoa. Kiaccmueckas Tteopus
TETUIOEMKOCTEH, TPUYUHBI OTKJIIOHEHHs PEAIbHBIX TETUIOEMKOCTEH Kak (pyHKIuu
TEMIEpaTyphbl OT PE3yJNbTAaTOB KIAacCHYeCcKoW Teopuu. Pabora maeanbHOTO rasa B
paznuyHbIX mpoieccax. ObpaTtumMbie U1 HeoOpaTUMBbIE HUKIBL. TerIoBble MAITUHBI
u 1uka Kapao, BrTopoe Haudano TepMoauHaMHKU. KommpeccHOHHbIE

XOJIOJWJIIbHHUKM MW TCIIJIOBBIC HACOCHI. 9HTpOHI/I$I KakK TCpMO,Z[I/IHaMI/I‘{eCKI/Iﬁ
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noreHunan. dopmyna Uil SHTpoONMH HAcaIbHOro rasa. Teopema KaprHo u
0000I1IeHHE TMOHATHS HTPONMHM KaK TEPMOAUHAMUYECKOTOo MnoTeHuuana. CBA3b
SHTPOIUU C MUKPOCOCTOSHUSIMU UealbHOro raza. CTaTUCTUYECKOE TOJIKOBAaHUE
sutponuu. Popmyna bonsimana. Bo3pacranue sHTponuu npu HEoOpaTUMBIX
mpoleccax Ha IMpUMEpe BBIPABHMBAHUS TEMIEPAaTyphl JBYX HaxXOMSAIIUXCS B
KOHTAaKTE HarpeThIX TeJl U MPHU BbIPABHUBAHUM JABJICHUN B JBYX 4acTIX cocyha C
raszoM. IlepBoe u Bropoe Havasa TEPMOJMHAMUKU U KUBble opraHu3Mel. [lonsarue
0 TEPMOJMHAMHUKE HEOOpAaTHUMBIX IPOLECCOB U OTKPBITBIX CUCTEM. DHTPONUS B
CUCTEME OPraHU3M-O0KpY>KAIOIIas Cpea.

11 MOIYJIb:
JJleKTpUYeCKUe 1 MATHUTHBIE SIBJICHUSI

[ToHsITHE O TIONAX, OIS CKAJSIPHBIE U BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX
TMOJICH: HAIPSKEHHOCTb, MOTOK, UUPKYJIALUA, CUIOBbIC JIMHUU BEKTOPHOTO TOJIS.
Cynepno3uius 1noJie, 3aps/ibl, 3aKOH COXpAHEHUs 3aps/I0B.

BzaumopenicTBue HENOABUKHBIX U ABWXKYIIUXCS 3apsia0B, ODU3NYECKUN CMBICIT
MarauTHoro noJisg. [lone Toueunoro 3apsna (3akoH KyioHa) U cuctemsl 3apsijioB.
[Tosne aumnons. DIEKTPOCTATUYECKOE MOJIE MOJEKYJbl U XUMHYECKUE PEAKIIHH.
WNurerpansnas ¢opma 3akona Kynona, Teopema ['aycca (mepBoe ypaBHEHHE
Makcsenna). BeiBog dhopmyn i1 HalpsHKEHHOCTH SJIEKTPOCTATUUECKUX TIOJICH
3apsDKEHHOTO  IPSAMOTO  IIPOBOJA,  IUIOCKOCTH,  KOHAeHcartopa. Pabora
MEPEMEIICHHUS 3apsia B JIIEKTPOCTATHYECKOM T0JIe, MOHATHE TOTeHInana. Bropoe
ypaBHeHHEe MakcBemia It JJEKTPOCTaTUKHM B HMHTETpAIbHOW  (opMme.
DJIEKTpUYECKAs] €MKOCTb OJHOrO TMPOBOJHMKA W  JBYX IPOBOJHHKOB,

KOHJICHCATOPHI. DHeprus AIEKTPOCTATUYECKOTO TOJISL. N3menenune
HalpsDKEHHOCTH  JJICKTPUYECKOrO  MOJiA NPHU  BBEICHUM  JUDJIEKTPUKA,
MOJISIPU3YEMOCTD JIADJICKTPHUKA, JIURJICKTpUYECKas MPOHHULIAEMOCTb.

DJIEKTPUYECKOE T0JIe B NPOBOAHUKAX. [IOHATHE O TOKE NMPOBOJAMMOCTH, BEKTOP
TOKa W cwia Toka, auddepennuansuas gopma 3akona Oma. IlepBoe mpaBuiio
Kupxroda. IlpuumHa TmOSBIEHUA DJIEKTPUYECKOIO TOKa B  MPOBOJHHKE,
(bu3HUeCcKUil CMBICI IOHITHUS CTOPOHHUX AJIEKTpUUeCcKuX cuil. BeiBoa 3akona Oma
st Bcet nenu. Bropoe mpaBuiio Kupxroga. MarHuTHoe molie IpsiMOTO TOKA.
NurterpanpHble ypaBHEeHHMs MakcBena JUisi MOCTOSHHBIX MAarHUTHBIX IIOJIEH.
[IpuMepbl BBIUKMCICHUS HAMPSKEHHOCTEM MArHUTOCTATHYECKUX IOJIEH. 3aKoH
buo-CaBapa-Jlannaca. BzaumopeiictBue mnoneid u 3apsgoB (TokoB). Dopmyiia
JlopeHua mis cuiibl, NEUCTBYIOLIEW HA 3apsd CO CTOPOHBI JAJIEKTPUYECKOTO M
MAarHUTHOTO moJsiel. [IpuHIMIT IEeMCTBHS MacC-CIEKTPOMETPOB. MHIyKIMOHHbBIE
SIBJICHMSI, TpaHCc(hopmaTophl, GU3HUECKUE TPUHIMIBI UX JCHUCTBUS. DKCTPATOKH.
[TosHast cucteMa HHTETpaJIbHBIX ypaBHEHUN MakcBesuia. CMBICH YIEHOB CHCTEMBI
ypaBHEHM MakcBeiia, ONMCBHIBAIOIIMX SIBJIEHUSA, CBS3aHHBIE C W3MEHECHHSIMU
ANEKTPUYECKUX U MATHUTHBIX BEJIMYUH BO BpEMEHU. B3aMOCBSA3b 3NEKTPUUECKUX
M MarHuUTHBIX IIE€PEMEHHBIX IIOJIEM, JJIEKTPOMAarHUTHOE IIOJIE U U3JIyYEHUE.
CBoOO/MHOE DJEKTPOMArHUTHOE TMOJ€ W €ro CyIIeCTBOBaHME B  BHUJE
AJIEKTPOMArHUTHOM BOJIHBL. [lomepedyHOCTh ANEKTPOMArHUTHBIX BOJH. CKOpPOCTh
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pacrpoCTpaHeHusl AJIEKTPOMArHUTHBIX BOJIH U CrocoObl ee u3Mepenus. [llkana
AJIEKTPOMArHUTHBIX BOJIH. SIBJIEHUS, ONMCHIBAEMBIE BOJHOBOW TEOPUEHN CBETA.

11 MOJAVYJIb:
Onruka, aToMHas U siepHas (PU3UKA
WNuTepdepenuus CBETa, YCIJIOBHS MOSIBJICHUS CTaTU4ECKOM

UHTEP(HEPEHIIMOHHON KapTHHbBI, UHTEPPEPEHLIUS NPU pa3/ieeHUH GPOHTA BOJIHBI,
IPOCBETJICHUE ONTHKH, HHTEpdEepoMeTpbl U UX Hcnoib3oBaHue. Dypbe-
cnektpomeTpbl. [lonsitue o romorpaduu. Hudpakiusa, mudpakius HaA IIEITH.
Oco0eHHOCTH OpraHu3alyy paguoIOKAIIMOHHON CITy>KObl. YCIOBHUS Mepexoaa OT
BOJIHOBOM ONTUKH K reomerpuyeckoid. 3oHbl DpeHens, 30HHAsA IUIACTUHKA
@penenst kak QOKycHpyrOWMH 3jeMeHT. JluppakuumoHHAs peleTka Kak
JUcneprupyronias cuctemMa. AHaIM3 cocTaBa CBe€Ta M0 JUIMHAM  BOJIH.
PentrenoBckast audpakuus, moHsATHE 00 0O0paTHBIX AUGPAKIUOHHBIX 33Ja4ax,
PEHTIC€HOCTPYKTYPHBI aHalIM3 W €ro OCOOEHHOCTHM NPHUMEHHUTENIbHO K
ouonornyeckuMm  obbekTam.  JudpakumoHHBIM = mpenen  paspemiarouiei
CIIOCOOHOCTH ONTUYECKUX MPUOOPOB.

CBeT U BEUIECTBO, MOHSATUE O BTOPUYHBIX BOJHAX, pa3/ielieHUE JHEPruu Ha
rpaHulle pasjena (a3, pE30HAHCHBIM XapakTep B3aUMOJCIHCTBUS CBETa U
BemiecTBa. /lucnepcusi, kiaccuueckoe oOBSCHEHHE 3aBUCUMOCTH Kod(dduumeHra
IIPEJIOMJIEHUS] CBETAa OT JUIMHBI BOJIHBI IAJAOLIETO CBETA. SIBIeHME IBOHHOTO
JTy4YenpesoMIIeHUs, MOJAsApU3alns CBeTa Kpucrauiamu. [lonsipu3oBaHHBIN CBeET,
ONTHYECKAas AaKTUBHOCTb, CaxapOMETPHs, HCIIOJIb30BAHUE SIBJICHUS BpaILEHUS
IUIOCKOCTU TOJSIPU3alUd B MOJIEKYJIsIpHON Ouosioruu. ®otoaddhekT u KBaHTOBas
npupona cBera. Kpyr siBieHHH, OOBSICHUMBIX C KBAaHTOBOW TOYKH 3pEHUS,
MUKPOCKOITMYECKOE W MAKPOCKOIHMYECKOE B ONTHKE. J[BOMCTBEHHOCTh HPHUPOABI
CBeTA. 3aKOHBI MOIJIOLIEHHUS CBETA.

DJIeMeHThI YYEeHUS 0 CTPOCHUHM BellecTBA

OcobenHocT moBeAeHUs MukKpoudacTull. [IpUHIMIBI OnMUcaHuWs MOBEACHUS
MHUKpPOUYACTHUII, BOJTHOBAsA (PYyHKIIMS, COOTHOIIICHUE HEOMpPEACICHHOCTEHN, BOJIHA JI€
bpoitnsa. Iloctymatet  bopa. VYpauenue Illpegunrepa (BpeMeHHOE U
CTalMoOHapHOe), (U3MYECKUH CMBICH BXOJAIIMX B HEro uieHoB. Pemienue
crauroHapHoro ypasHeHus Illpenunrepa myisgs 4yacTUObl B OJHOMEPHOM
IIOTCHIIMAJIBHOM SIIIMKE M 4YacTULBl Ha OKPYXHOCTH. YCIOBHUS IOSBJICHUS
KBaHTOBBIX SIBJICHUM. JIByMepHas NMOTEHUUAIbHAS sIMA, BBIPOXKICHUE KBAHTOBBIX
COCTOSIHUM ¥ CHSTHE BBIpOXKJeHUs. [loTeHlmanbHas siMa KOHEYHOW TITyOWHBI U
BIIMSHUE €€ TIyOMHbl U IIUPUHBI HA YPOBHU SHEPTrUU YaCTUIIbL. TyHHEIbHBIN
s dext. 3anomHenue ypoBHer u npuHIun [laymm, moaHas SHEPTUS COBOKYITHOCTH
3JIEKTPOHOB B KBAHTOBOW CUCTEME. Y POBHU JHEPIUU B aTOME BOJOPOJA, IIEPEXObI
MEXIy ypoBHsAMU. HopManbHags © HWHBEpPCHasT 3aCEICHHOCTh KBAaHTOBBIX
cocrosHui.  IlornomieHue, CHOHTAHHOE W BBIHYXICHHOE  HU3IyUYECHUS.
Koadpdpummentsr Oitnmreiina. ®dopmyna I[lnanka. VYcuieHnue cBeta mnpu
IIPOXOXKIEHUN YEPE3 NHBEPCHO 3aCENICHHYIO cpeny. [lonsaTue o nazepax.

®usnueckass NOpUPOJAa XUMHUYECKOM  CBA3U.  ODIJIEKTPOHHOE  CTPOCHHE

MHOT'O3JICKTPOHHBIX 4TOMOB. BHYTpCHHGC BpalllCHHUC B MOJICKYJIaX U €ro pPOJib B
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OMOXUMHUYECKUX pPeaklusx. J[BMKEHUE YacCTUIl B MHOTOATOMHBIX MOJIEKYyJIaX W
BUJIBI MOJICKYJISIPHOU CIIEKTpOCcKONUU. CUMMETPHSI MOJIEKYJ U TOSIBIICHUE TTPaBUII
oTbopa.

DOTOXMMHUYECKHE PEAKIIMU U OCOOCHHOCTH IMOTEHIMAIbHBIX IMOBEPXHOCTEH
OCHOBHBIX M BO30YXKJICHHBIX JJIEKTPOHHBIX COCTOSIHUM B MoJjieKyinax. Pacman
Mosiekysl 1pu  (oToBo30yxkaeHusix. Dusmyeckas mnpupona (porocuHTE3A.
Tpancopt »sHepruu 1pu QoTocuHTe3e. 30HHAA CTPYKTypa dSIEKTPOHHBIX
COCTOSIHU KPUCTAJIJIOB. 3allOJIHEHHBIE U HE3AIIOJHEHHBIE 30HbI. Y poBeHb Depmu.
[TpoBOHUKH, TIOJYIIPOBOIHUKH U AMAIEKTPUKH. OCOOEHHOCTHh MPOBOJUMOCTH B
MOJYyIIPOBOJHUKAX.

CucremaTvka 3J€MEHTapHbIX YaCTHUIl. 3aKOHbI B3aUMOIIPEBPAIECHUN YacCTHIL,
siepHble peakiuu, nedext maccel. CTpoeHue siaep, siACpHbIE CUIIbl, YCTOMYUBbBIC U
HEYCTOWYMBBIE S[pa, €CTECTBEHHAS M MCKYCCTBEHHAs PAJMOAKTUBHOCTH. 3aKOHBI
paIMOAKTHUBHOrO  pacrana. [IpuHIUMIBI  paJMOAKTHUBALIMOHHOTO  aHaJW3a.
"Meuennbie" aToMbI B Onosioruu. [1yTu ucnonb3oBaHus s1€pHON SHEPTUU.

HaumeHoBaHMe TeM J1a00pPaTOPHBIX padoT

MOJYJb |

JlaGopatopnas pabora Ne 1. MW3ydeHue 3aKOHOB JWHAMHKH BpaIlaTeIbHOTO

JIBWDKEHUS Ha KpecTooOpa3HoM masitHuke ObepoOeka.

JlabopaTtopnas pabora Ne2. OmpeneneHre CKOPOCTH 3BYKa B BO3AYXE METOJIOM
CTOSIYEN BOJIHBI

JlabopaTtopnas padota Ne3. M3yueHue cui CyXxoro TpeHus

Jlaboparopnas pabora Ned. OmpezneneHrue MOMEHTa WHEPIUU T C IMOMOIIBIO
KPYTHJIHBHOTO MasiTHUKA

JlaGopatopnas padora Ne 5. OmpeneneHue yCKOpEeHHsI CBOOOJAHOTO MaJEHUS C
MTOMOIIBI0 YHHUBEPCAIBHOTO MasiTHUKA

JlaGopatopnas padora Ne 6. OmpeaencHue yCKOpeHHUs CBOOOJHOIO TajeHUsl Ha
MairHe ATByJa

Jlabopatopnast pabora Ne 1. N3yuenne COOCTBEHHBIX  KOJeOaHUI
COCPEIOTOYECHHOM CHUCTEMBI

JlabopaTtopnas padota Ne 2. VM3ydyeHue ABMxKEeHUs MasiTHUKa MakcBesia

JlaGopatopnass pa6ora Ne 3. Ompexaenenue mMoxayias FHOHra w3 pacTsokeHHS U
n3rnoa

Jlabopatopnas pabora Ne 4. Onpenenenne koddbdunmenta [lyaccona u nepuona
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OueHUu

Jlaboparopnas pabora Ne 5. OnpeneneHue CKOPOCTH TMOJETa MyJId C MOMOUIBIO
OQJIITMCTUYECKOTO0 MasiTHUKA

JlabopaTtopnas padota Ne6. VccnenoBanue ynpyrux u HEYNpyTruX CTOJIKHOBEHUN
1apOB

JlaGopatopnass pabora Ne 1. MzyueHuwe paboThl TepMocTaTa U OIpeEJeicHUE
CpeIIHero 3HAUCHUs TEIUIOTHI HCTIAPEHUS BOJIBI

Jlaboparopnas pa6ota No2. Ompenenenue Kod(ppuiMeHTa BSI3KOCTH KUIKOCTH
METOJIOM KPYTHUIIbHBIX KOJICOaHUI

Jlaboparopnas padora Ne3. Onpenencaue otHomenus C,/C, 11 Bo3ayxa

JlaGopatopnas pabora Ned4. Ompenenenue kodbduimenTa JIUHEHHOTO
pacImpeHus MeTauia

JlaGopatopnas pabora Ne5 OmpeneneHue JUIMHBI CBOOOJHOro MpooOera u
3¢ ()EeKTUBHOrO THUAMETPA MOJIEKYJ BO3yXa

JlaGopatopHast pabota Ne6. UccnenoBanue u3MEHEHUS SHTPONUU B
M30JIMPOBAHHON CUCTEME

MOAYJIb I
JlaGopatopnas pabGora  Nel. N3ydyeHne dJIEKTPOMAarHUTHBIX BOJIH B

JIBYXIPOBOJHOU JINHUU

Jlabopatopnas pa6ota Ne2. VI3aMepeHre MOITHOCTH IMEPEMEHHOTO TOKAa M CIIBUTA
dha3 Mexay TOKOM U HanpsHKEHUEM

JlaGopatopnas pabora Ne3. OmpeneneHue TOPU3OHTAIBHONW COCTaBIISIIOIICH
BEKTOPa MHIAYKIIMM MarHUTHOTO TOJIs1 3EMJIU

Jlaboparopnast pabora Ned4. H3mepenue koddduieHTa CaMOUHIYKIMH U
eMkocTh. [IpoBepka 3akoHa Oma JJ1s NEPEMEHHOTO TOKA

JlaGopatopHnas pabota Nel. N3yuenue 3akona Oma Jj1s1 1ieniell MOCTOSIHHOTO TOKa
Y U3MCHEHUS DJICKTPOIBIKYIIEH CUITBI

JlabopaTtopnas pabota Ne2. M3yueHne BaKyyMHOTO IHOJA

JlaGopatropuast paGota Ne3. CHsATHE BOJBTAMIIEPHON  XapaKTEPUCTUKU
ra3opaspsiAHOM JIaMIIbl U U3YYEHHUs PE30HAHCHBIX KOJIEOaHUI
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JlaGopatopnas pabota Ne4. H3ydeHue 3IeKTpOCTaTHUECKOTO MOJIS

Jlaboparopnas pabora No5. IlpoBepka 3akona Oma 11l MPOBOAHUKOB BTOPOTO
poja u onpeAeseHue 3apsiaa IeKTPOHa

MOJIYJIb 111

JlaGopatopnass pab6ora Ne 1. BpaieHue IJIOCKOCTH TMOJSpU3allMd CBETa B
MarHUTHOM TI0JIe

JlaGopatopHass pabota Ne2. N3ydeHue YHCTOTHI o0OpabarsIBaroIIei
MOBEPXHOCTHU C MOMOIIBI0 MUKpOoUHTEp(hepomerpa JInHHMKA

JlaGoparopuast pabota Ne5. W3zydenwme, rpagynpoBka MOHOXpomaropa YM-2 u
CHSITHE CHIEKTPOB U3ITYUCHHUS

JlaGopatopnas pabota Ne6. OmnpejneneHue yIEIbHOrO BpalleHUs IJIOCKOCTH
NOJIIPU3AIIMY CaXapHOTO pacTBOpa ¢ momoiisko caxapumerpa CY-3

Jlabopartopnas padota Ne7. TenjgoBoe u3inyueHue

JlabopaTtopras pabota Ne8 KauecTBeHHBII CIEKTpaIbHBIN aHAIHN3

Jlaboparopnas padorta Ne9. M3yuyenue temrepaTypHON 3aBUCHUMOCTU MOKa3aTess
IPEJIOMJICHUS KUJKOCTHU € TOMOIIbIO pedpakromerpa MPD-22

JlabopaTtopnas padota Nel ®doTosnekrpuueckuii 3phexT

JlaGopatopHas pabota Ne2. M3ydeHue sBICHUS TOJSPU3AIUN B MapaieIbHbIX
JTydax

Jlaboparopnas pabora Ne3. OmpezeneHue JIMHBI CBETOBOM BOJIHBI C MIOMOIIBIO
ounpusmel Openens

JlabopaTtopnast pabota Ne4. M3yuenue paboThI 30HHOU TUIACTHHKA

JlaGopatopHas pabora No5. M3yueHue npuniumna padoThl jJazepa HEMPEPHIBHOTO
nerictusi. OnpeneneHre JUIMHBI CBETOBOM BOJIHBI JIA3EPHOTO M3TyUCHHUS

JlabopatopHnas pabora Ne6. KorepeHTHOCTh cBeTa

5.00pa3oBare/ibHbIE TEXHOJOTHH
B npoiiecce MpenoiaBaHus JTUCIUTLTUHBI «Duzuka»

IMPHUMCHAIOTCA cileayromue O6p3.30BaTeJ'IBHBIC TCXHOJIOTHH: Pa3BUBAIOIICC
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o0yueHue, npoOseMHOe OOyudeHHE, KOJUICKTMBHAs CHCTEMa 0o0yueHwusl,
JCKIIMOHHO-3a4eTHass  cuctemMa oOydeHus. [lpm uTeHWm maHHOTO Kypca
NIPUMEHSIOTCS TAKUE BHJIBI JICKIIMH, KaK BBOJIHAS, JIEKIHsI-UHPOpMAIns, 0030pHas,
npoOJieMHasl, ISKIUs-BU3yaJIN3allUsl.

VYiaeneHBIE BeC 3aHATHI, NPOBOJMMBIX B HWHTEPAKTUBHBIX (Qopmax
(Jteknusi-Oecena, JIEKIUA-TUCKYCCHS, JEKIUA-KOHCYJIbTaLIUS, npoOaeMHast
JeKUUs, JIEKUMS-BU3yalnu3alus, JeKIUsl C 3alUIaHMPOBAHHBIMU — OIIMOKaMM),
ompenensieTcss  IIaBHOM  Lenplo  (MUCCHEN) MmporpaMMmbl,  OCOOEHHOCTBIO
KOHTUHTEHTa OOy4YarolmMXCcd U COAEpKaHUEM KOHKPETHBIX AMCLMIUIMH, U B
1IEJIOM B y4eOHOM MpoIiecce MO JTaHHON JUCHUILIMHE OHU JOJIKHBI COCTABIISATH HE
MeHee 20 4acoB ayIUTOPHBIX 3aHSATUH.

J1is BeIOSTHEHUST (PU3UYECKOTO MPAKTUKYMa U MOJATOTOBKE K MPAKTUYECKUM
(ceMHHApCKUM) 3aHATUSIM HW3/IaHbl Y4€OHO-METOAMYECKHE TOCOOUs U pa3pabOTKu
no Kypcy oOmieli (Qu3uKu, KOTOpble B COYETAaHHH C BHEAYJIUTOPHOW pabOTOU
CIIOCOOCTBYIOT (OPMHUPOBAHUIO M  Pa3BUTHSA MPO(ECCHOHAIBHBIX HABBIKOB
oOyuaromuxcs. B pamkax s1adéopamoprozo npakmukyma MCHOIb3yeTCSI YMEHUE
CTYJIEHTOB TPOM3BOJUTH pacCyeTbl C MOMOULIbIO CPEIACTB BBIYMCIUTEIBHON
TEXHUKHA. DTO TO3BOJISIET CYIIECTBEHHO NPHUOJIU3UTHh YPOBEHb CTATUCTUYECKOU
KyJbTypbl 00paOOTKH pE3yNbTaTOB M3MEPEHUN B MPAKTUKYME K COBPEMEHHBIM
CTaHAapTaM, NMPUHATHIM B HAayKe M IPOU3BOJICTBEHHOM aesTenbHOCTH. Ha sTmx
3aHATHSX CTYAEHTHl yke Ha | kypce mpuoOperaror onbiT oOmenus ¢ 9BM u
UCIOJIb30BAaHUSl CTATUCTUYECKUX METOJI0B 00paOOTKU pe3yJbTaTOB HAOJIOJECHUH,
YTO COBEPIIEHHO HEOOXOIMMO mJisi pPabOoThl B CHEUUANBHBIX YYEOHBIX U
IPOU3BOICTBEHHBIX J1a00OPATOPUSIX.

B pamkax yueOGHOTO mporiecca IpeayCMOTPEHO MPUTIIAIICHUE JIsl YTCHUS JICKIIUM
BEIYIINX YYEHBIX U3 UEHTPAIbHBIX BY30B U aKaJEMHUYECKUX UHCTUTYTOB Poccum.

6.Y4eOHO-MeTOAMYECKOE OOecleYeHHe CaMOCTOATeJIbHONH padoThl CTYACHTOB.
OueHouyHble  cpeacTBa  UIS  TeKYIIero  KOHTPOJSI  yCIIeBaeMOCTH,
NPOMEKYTOYHBIN KOHTPOJIb.

YcmeBaeMocTh OIEHHBACTCS IO CpelIcTBaM (DPOHTAILHOTO OIpPOCa,
MPOBEJICHUE KOHTPOJBHBIX PadOT, KOJIOKBUYMOB. dopMma OIIEHKH B BH/E
3adyera, OJk3aMeHa. OILEHUBACTCS CaMOCTOSITEIbHAsE paboTa CTyHEHTAa,
JOMalllHee 3a/IaHue.

CamocrosiTenbHast paboTa CTYJACHTOB PEau3yeTcs B BUJE:

" [IOATOTOBKH K KOHTPOJIGHBIM paboTam;

" [OJTOTOBKHU K CEMHUHAPCKHUM 3aHSITHSIM;

* odopmieHuss J1a0OPATOPHO-TIPAKTUYECKUX  pabOT  (3amojHEeHHue
TabJIUL, pelIeHne 3a1a4, HallMCaHUe BHIBO/IOB);

" BBINOJIHEHUS HWHIUBUAYAIbHBIX 3aJaHUM 10 OCHOBHBIM TeMaM
JUCIUTLTAHBL;

" HanucaHue pedeparos Mo NpodieMaM TUCUUILIMHEL "Pu3nka'.
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OK3aMeH B KOHIE BTOPOrO CEMECTpa, BKIIOYAIOMIMN  IPOBEPKY
TEOPETHUYECKNX 3HAHUW M YMEHHE pEIICHHS [0 BCEMY IPOUIEHHOMY
MaTrepualy.

7. ®OH/ OLIEHOYHBIX CPEACTB JJIfl MPOBEPKH TEKYIIEro KOHTPOJIS
yCIIeBAeMOCTH MPOMEKYTOYHON aTTeCTANIMH.

B y‘-Ie6HOM Imponccce i OCBOCHHUA AUCHHUINIMHBI MCIIOJIB3YIOTCA CICAYIOIINUC
TCXHHUYCCKHUC CPCACTBA:

- KOMIIBIOTEPHOE W MYJbTUMEIUHHOE 00O0pyaoBaHHWE (HA JEKIMSIX, s
CaMOKOHTPOJISI 3HAHUM CTYJIEHTOB, ISl 00ECTIEUEHUS CTYJEHTOB METOANYECKUMU
PEKOMEHIANUSAMH B 3JICKTPOHHOH (hopme);

- mpuboOpbl M 00OpyJOBaHWE Yy4eOHOTO Ha3Ha4YeHUs (MPU BBHITIOJTHEHUU
1a00paTOpPHBIX padoT);

- MaKeT TPUKIATHBIX OO0ydJalomux MporpamMMm (Uisi CaMOTIOATOTOBKH U
CaMOTECTHUPOBAHUA);

7.1. Ilepeuenv KomnemeHyuil ¢ yKa3aHuem 3IManosé ux @Qopmuposanus 6
npoyecce 0ceoeHus 00pazoeamenbHoOl NPOZPAMMOBL.

Kona HaumenoBanue | Ilnanupyemsbie IHpouenypa

KOMIIETEHIIUM | KOMIIETEHIIUM | pe3yJbTaThbl 00y4eHusl OCBOECHHUS

w3 ®roCc BO | u3z ®1roC BO

OIIK-2 CIOCOOHOCTBIO 3HaTh: YcrHbll onpoc,
UCII0JIb30BaTh OTYET 110
JKOJIOTUYECKy0 | ® TCOPETHICCKUE OCHOBBRI, 71a060paTOPHBIM
rPaMOTHOCTH U OCHOBHBIC IIOHATHA, paboTawm,
0a30BbIe 3HAHUS 3aKOHbI 1 MOJCJIH KypCa peuienue 3aaadq,
B 001acTH obwient pu3nKy; KOMIILIOTEPHOE
usukn, XumMuM, | ® METOABI  00pabOTKM M | TecTUPOBAHMUE,
HayK 0 3emiie U aHajn3a 9KCIIE- | pe/ICTaBICHUE
OMOJIOTUH B PUMEHTATBbHOM " | pedepaTos,
JKM3HCHHBIX TEOPETUIECKON WH- | BBIIIOJIHCHUE
CUTyalusXx; (popmaumu B 006nacTu | reopueckux
IIPOTHO3MPOBATh | (PHU3UKH; 3aaHKi
MIOCJIEICTBUS YMeTh:
CBOEM ® [IOHMMAaTh, WH3JaraTtb U
npodeccronamb KPUTHYECKHU
HOM aHAIM3UPOBaTh  0A30BYIO
NEeSATEINbHOCTH, uHdopmaruio B oOmactu
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HECTH
OTBETCTBEHHOCT
b 34 CBOU
pelIeHus

bu3uKy;

® JI0JIB30BAaTbLCA

TEOPETUYECKUMHU OCHO-
BaMHU, OCHOBHBIMU
NOHATUSIMU, 3aKOHAMHU H
MOJIETISIMU Kypca (HU3UKY;
U3MEpPSTh busnueckue
napamMeTpbl U OIIEHUBATH
dusnueckue CBOMCTBa
OMONOTHYECKUX OOBEKTOB
C MTOMOIIIBIO
MEXaHUYECKHUX,
IIEKTPHYCCKUX u
OTNITHYECKUX METOJIOB;
BBIOMPATH ONTUMAJIbHBIN
METOJI KA4eCTBEHHOTO W
KOJIMYECTBEHHOTO aHau3a
BEIIIECTBA, UCTIOJIB3Y I
COOTBETCTBYIOIIIHEC
dbusnueckue MpUOOpPHI U
anmaparsbl;
UACHTU(PUIUPOBATD
IIPEIIOKCHHBIC
COCIMHCHHMS Ha OCHOBE
nmaggplx Y®- u UK-
CHEKTPOCKOIHUY;

e paboTath ¢ MHUKPOCKOIIOM

U OMHOKYJISIPOM.

Bnaoemu:

. METOIUKOMN u
TEOPETUUECKUMHU OCHO-
BaMHU aHanusa
3KCIIEPUMEHTAIIBHOMN u
TEOPETUUECKOMN
uHdopmaluu B o0nacTu
busuKy;

HaBBIKAMH  O0pabOTKH W
aHaym3a
AKCIIEPUMEHTAIBHOM 151
TEOPETUYECKOMN
uHdopmaruu B oOmacTu
busuky;

CIIOCOOHOCTBIO
AKCILTyaTHPOBAThH
COBPEMCHHYIO amnmaparypy
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u  obopynoBaHHE A
BBITIOJTHCHHUSI Hay4YHO-
HCCIIEIOBATENLCKUX U
1abopaTOPHBIX padoT;
METOUKaMU U3MEPCHHSI

3HaUYCHUN (PU3NIECKUX
BEJIMYWUH, METOIMKOU
OLICHKH MOTPEIHOCTEN
U3MEPEHUN.

7.2. TumoBbie KOHTPOJIbHbIE 32 IaHUA
MexaHuka

1. Teno maccoi 2 xr noausaTo HajJ 3emieid. Ero norennumansuas sueprus 400 [Ix.
Ecnu Ha moBepXHOCTH 3eMIIM NTOTEHIMAIbHAS DHEPTUS TeJla paBHA HYJIIO U CUIIAMU
COIIPOTHUBJIEHUS BO3AYyXa MOXHO IIPEHEOPEUb, CKOPOCTD TEJNA MOCIIE IPOXO0KACHUS
Y4 paccTOSIHUA 10 3€MJIM COCTABHUT ...

1)20wm/c  2)14m/c  3) 10wm/c 4)40 m/c
2. K Touke, nexxaiiei Ha BHEIIHEW IOBEPXHOCTH UCKA, IPWIOKEHHI 4 cuibl. Ecian
OCb BpAILIEHUS MPOXOAUT Yepe3 UEHTP O AUCKA MEPIEHAUKYISIPHO TUIOCKOCTH
PHUCYHKA, TO IJIe40 cuibl F4 paBHo...

Db 2)c 3)o 4)a
3. IucK paBHOYCKOPEHHO BpalIaeTCs BOKPYT OCH (CM.pHC.). YKaXKUTE
HaIpaBJIeHUE BEKTOPA YIJIOBOTO YCKOPEHHs TOUKU A Ha 000/€ TMCKa.

13 2)1 3) 2 4)4
4. Eciu a; 1 a, - TaHTE€HIMaJIbHAsA U HOPMaJIbHASI COCTABJISIOIINE YCKOPEHUS, TO
COOTHOILIEHHS a, = a = CoNnst, a, =0 cnpaBeIIuBbI . ..

1) mpsAMOJIMHEHOTO PAaBHOMEPHOTO JIBH>KEHHSI
22



2) paBHOMEPHO KPHUBOJUHENHOTO JBUKEHUS
3) paBHOMEPHOTO JIBUKEHUS 10 OKPYKHOCTH
4) mpsAMOJIMHEMHOTO PAaBHOYCKOPEHHOI'O JBUKEHUS

5. Ecom 57 nu E_B:n - TAHT'CHIHUAJIbHAA U HOpMaJIbHasl COCTABJIAIOIMINC YCKOPCHUA, TO
JUISL IPSIMOJIMHEWHOTO PABHOYCKOPEHHOT'O JBUKEHUSI CITPABEIJIMBBI COOTHOLICHHUS:
1) a.#const; a, =0 2)a,=0;a, =0
3) a,=a=const;a, =0 4)a,=0;a,=const
6. luck panuyca R BpamaeTcs BOKPYT BEpTUKAIBLHON OCH paBHO3aMEIJICHHO C
3aJJaHHBIM HAIIPaBJICHUEM BEKTOpPA YIJIOBOI'O YCKOPEHUS & . Y KAXKUTE
HAIPaBJIICHUE BEKTOPA JIMHEUHOU CKOPOCTH U .

N4 2)2 3)3 4)1
7. Y3 ciienyromuyx MaTeMaTU4eCKUX BbIPAXXKEHUM BTOPOro 3akoHa Herotona

BbIOEpUTE MTPABUIILHOE:
1)F=ma 2)%=const 3) F=m?a 4) Fi=-F, 5) F=ma 6) F=mJ

8. Yrpyroe cTOJIKHOBEHHE — 3TO TaKOE CTOJIKHOBEHHE, IIPH KOTOPOM Tejia
0OMEHHUBAIOTCS:

1) uMIyJbcaMy M KHHETHYECKUMHU SHEPTUSIMH, 2 BHYTPCHHHUE
SHEPrUU UX HE U3MCHSIOTCS,

2) UMIyJIbCaMU ¥ KHHETHYSCKUMHU SHEPTHSIMH U MEHSIOT CBOM
BHYTPEHHUE SHEPTHH;

3) TOJBKO BHYTPCHHUMH SHEPTUAMU

9. Kakoit mpoaomxuTenbHOCTH T TOMKHBI ObUTA OBITH CYTKH Ha 3eMJIie, 4TOObI
TeJa Ha SKBaTope He umenu Beca? Cuutath paguyc 3emiun R=6400kM.

1) T ~0,01%T, 2) T~002%T,  3) T=~01xT, 4) T~03+T, 5)
T ~05%T,
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3neck Tp=244 (3eMHBIE CYTKH).

10. 13 nmpuBeaeHHBIX HIKE (OPMYITUPOBOK TpEThero 3akoHa HeloToHa BEIOCpHTE
PaBUIBHYIO:

1) nBa Tena B3aMMOJICUCTBYIOT MEXK/Ty COOOK0 CHJIaMHU PaBHBIMHU 110 MOTYJIIO;

2) nBa Tena B3aUMOJCHCTBYIOT MEXIY COOO0 CHJIaMHU, HAITPaBJICHHBIMH B
MIPOTHUBOIIOIOKHBIE CTOPOHEI;

3) nABa Tesa B3aUMOJECUCTBYIOT MEX]y COOOI0O CHUJIaMH PaBHBIMH 110 MOAYJIIO U
HaIPaBJICHHBIMH B IIPOTHUBOIIOIIOKHBIC CTOPOHBI BIOJb TPSIMOM, COCTHHSIONIEH
IIEHTPBI MacC ATUX TEJl.

11. Ha ropu30HTaIbHOM CTOJIE CTOUT COCYJ, HAIIOJIHEHHBIN BOAOW. B Kakom mecte
cocy/ia HaJlo CAeslaTh OTBEPCTHE, YTOOBI CTPYS U3 HEro Oujia B MOBEPXHOCTH CTOJIA
BO3MO>KHO Jlajiblie OT cocya?

1) Ha pacctosiHuM 1/3 BBICOTHI cOCy/la, CUUTas OT JHA COCY/Ia;

2) Ha paccTOSHHH 1/3 BBICOTHI COCyAa, CUUTasi OT IOBEPXHOCTH BO/IbI;

3) Ha paccTosiHUM 1/2 BBICOTHI cOCy/Ia.

12. I'paBUTalIMOHHAS YHEPTUA MIAPOOOPA3HOT0 HEOECHOTO TeJa TaeTCs
crenyomuMu popmynamu:

) E-_dcM.

9 M 3 _M? . 1 _M?%.
5 R?’

2) E=—2G—; 3)E=G—-; 4)Ku
5 R 2 R

rac G- IrpaBUTAaIUOHHASA ITOCTOAHHAA, M — macca HEOECHOTO TCJIAa, R - paanyc

mapooOpa3Horo Tea. YKakuTe MPaBUIbHOE BHIPAKEHHUE.

13. B ogHOM ciydae aBTOMOOWIIb MTPOIIIET TIEPBYIO MOJOBUHY ITYTH CO CKOPOCTHIO
40 kM/4, a BTOPIO MOJOBHUHY IIYTH — CO CKOpPOCThIO 80 KM/4, a B IpYyTroM Ciy4ae
NEPBYIO OJIOBUHY BPEMEHU JABUTAJICSA CO CKOPOCTHIO 40 KM/4, BTOPYIO MOJIOBUHY
BPEMEHU CO CKOPOCTHIO 80 KM/Y. ONIPeeIUTh CPETHUE CKOPOCTH B KaXIOM
ciyJae.

1) Cpennue ckopocTy B 000UX CITydasiX OJUHAKOBHI;

2) CpenHsis CKOPOCTh B TIEPBOM ciiydae OOJIbIIE, YeM BO BTOPOM;

3) CpenHsisi CKOPOCTh BO BTOPOM cCiiy4yae 00JIbIlIe, YEM B MIEPBOM;

Bri6epute npaBuibHBINA OTBET.

14. IToe3x maccoii 500 ToHH mOoJHUMAETCS €O CKOPOCThI0 30KM/4 110 yKJIoOHY 10 M
Ha 1 kM nmytu. Koaddunuent tpenus 0,002.
Omnpenenuth MOIIHOCTD, Pa3BUBAEMYIO JIOKOMOTHBOM.

Pemmre 3ana4y v yKaxuTe npaBUIbHBINA OTBET.
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DN=1000kBm 2)N=730xBm 3) N=470xBm 4)N = 840 kBm

MouiekyisipHasi GU3UKAa U TEPMOJTUHAMUKA

1. CocrosiHue uaealbHOrO raza OnpeieseTcs 3HaUeHUSIMH TapaMeTpoB: T o,
Po, Vo, rae T — TepMoiuHaMuiecKkas Temmneparypa, p — AaBjieHue, V —
o0beMm raza. OnpeneneHHoe KOJMYECTBO T'a3a MepeBenu u3 coctosuus (3po,
Vo) B cocrosiaue (po, 2Vy). [Ipu 3TOM ero BHYTpEHHSIS SHEPTHS. ..

1) yBenuuunach
2) yMEHBIIMIACH
3) HE M3MEHUIIACh

2.Ecnu AU — n3mMeHeHue BHYTPEHHEHW SHEPTUH UJ1eaIbHOro ra3a, A — padora
raza, Q — KOMTM4ECTBO TEIIIOTHI, COOOIIaeMoe ra3y, To i H300apHOTO
HarpeBaHus T'a3a CIpaBeNIMBbI COOTHOUICHHUS. . .

1) Q>0; A>0; AU=0

2) Q>0; A>0; AU>0

3) Q=0; A<0; AU>0

4) Q>0; A=0; AU>0

3.CpenHsisi KWHETUYECKasi SHEPTUsi MOJIEKYJIbl UJI€AJIbHOTO ras3a mpu
1 .
temreparype 7 paBHa & ZEKT . 31ech 1=n, + Ngp + 2Ny, Tae Ny, Ny, U Nk — YUCII0

CTerneHel cB0OOAbl NOCTYNATEIbHOT0, BPAIIATEILHOTO U KOJIE0ATEILHOTO
JIBWKEHUN MOJIeKyJbl. [Ipn yciaoBum, 4T0 HIMEIOT MECTO TOJIBKO
MOCTYIATEIbHOE U BpaIaTENbHOE IBHKEHUE, 11 BojsgHOro napa (H,O) uncio

| paBHO. ..
1)3 2) 6 3)5 4) 8

4. TennoBas MammHa padotaet no uukity Kapno. Eciau remneparypy
HarpeBaTess U XOJIOAUIbHHUKA YBEIUYUTh Ha OJUHAKOBYIO BelnunHy AT, TO

KIIJI mukona...
1) He UBMEHHUTCS 2) YMEHBIIUTCA 3) yBEIUUUTCS

5.Ha (P,V)-auarpamme u300pa)eH IUKITMYSCKHUI MpoIiecc.
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6.Ecn AU — u3MeHeHne BHYTpEHHE SHEPTUU UeaNbHOTO raza, A — padota
raza, Q — KOJM4eCTBO TEIJIOTHI, COOOIIaeMoe ra3y, To AJis npoiecca A8

CIIPaBEIJIMBBI COOTHOIIICHHUS. . .
a. Q>0; A>0; AU=0
b. Q=0; A<0; AU>0
c. Q>0; A=0; AU>0
d. Q>0; A>0; AU>0

7.0npenenure CpeHIO KHHETUYECKYI0 SHEPTHIO MTOCTYNATEIbHOIO JIBHXKECHUS
OJIEKYJI BO3yXa IIPU TABICHUU 10°a u KOHLIEHTPALIMU 3TUX MOJIEKYJI 2,710%
3
M.
1) 3,810%°x 2) 5610k  3) 3,210 I
4)910%x  5) 1,210

8.Kak m3MeHHTCSI BHYTPEHHSISI SHEPTHS HACATBHOTO Ta3a MPU H30TEPMUUECKOM
cKaTun?
1) U=0 2) AU>0 3) AU=0 4)AU<O0 5) AU moxeT umeTh J1100oe

3HA4YCHUC

9.3aBUCHMOCTH JIaBJIEHHS I'a3a OT ero 00beMa BeIpaxaercs Gopmysoi P=aV, rue
a=const. Yemy paBHa paboTa, coBepiiaeMast ra30M IIPH €ro PacIluPEHUH OT
o0vema V4 10 oo0bema V,?
1) al2Vv,-V,F 2) al2lv,2-V?) 3) alv,’-V?)  4) alv, V)
5) 0

10.MoJekyJibl, KAaKOTO U3 MEPSYMCIICHHBIX Ta30B, BXOJISIINX B COCTaB BO3/yXa, B
PaBHOBECHOM COCTOSTHUM 00J1a/1af0T HanOOoJIbIeH cpeaHelt apudMeTHIecKon

CKOPOCTBIO?
1) N, 2) O, 3) H, 4)CO,

11.IIpn kakuX yCIOBUSIX peaIbHBIE ra3bl MOJUMHAKOTCSA 3aKOHAM UICAIBHOTO ra3a?
1) npu 00ABIMIMX MIIOTHOCTAX U HU3KUX TEMIIEpaTypax;
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2) npu MajbIX IUIOTHOCTSIX U HE OYE€Hb BHICOKHX U HE CIIMIIKOM HU3KUX
TEMIIEPATYPaX;

3) mpu MaJIbIX JIOTHOCTSAX M BBICOKMX TEMIIEpaTypax;

4) npu ManbIX INIOTHOCTSIX U HU3KUX TEMIIEpaTypax;

5) npu 60ABIIKX MJIOTHOCTSX U HE OYEHb BHICOKUX U HE CIMIIKOM HU3KUX
TEMIIEpATypax.

12.13 kamnenbHULIBI HAKANaIu PaBHBIE MACChl XOJIOAHOM U ropsiueit Bojbl. Kak v BO
CKOJIBKO pa3 U3MEHUJIICSA KOA(D(PUIIMEHT MOBEPXHOCTHOI'O HATSXKEHUS BOJIbI, €CIIU B
nepBoM ciiydae oopaszoBaiock 40, a Bo BTopoM 48 karens?

1) yBemuumics B 1,2 pasa;

2) ymeHbinuics B 1,2 pasa;

3) He U3MEHUIICS,

4) yBenuuunics B 2,4 pasa;

5) ymensbimics B 1,44 pasa

13.Kputnueckas temneparypa OnpeAeisieTcs U3 BBIPAXKCHHUS:
DT, =36 2) T, =al276’ 3) T, =8al27Re 4) T, =36/27a*
3nech a u 6 noctosiHHbie Ban-/[ep-Baanbca.
JJIeKTPUYECTBO U MATHETHU3M
1. Koupencarop emkoct C TpPUCOEAVMHEH K HWCTOYHUKY TOKA, KOTOPBII

MOJJIEP)KUBAET Ha €ro oOkmankax pasHocTh mnoteHiumanoB U. Kakoi 3apsn
MPOTEKAET YEPE3 MCTOYHUK IPU 3aMOJIHEHUU MPOCTPAHCTBA MEXKIY IUIACTHHAMU

KUIKOCTBIO C JUIEKTPUUECKON MTPOHUIIAEMOCTBIO €7

uc uc U?
) 5 Qude-D; Y A ucs 5) =
2. TloBepxHOCTHasi TUIOTHOCTh 3apsJIOB HAa HEKOTOPOM Yy4YacTKE MPOBOJIHUKA,
MOMEIIIEHHOT'O B 3JICKTPUUYECKOE ToJje, okazanoch 1,77 10® K7 9 . KakoBa
M
HaIPSHKEHHOCTD MOJIs Ha 9TOM y4acTKe?
B B B B
1) 110> Z; 2)210° =; 3)5510" =; 4)310° =; 5) He COOTBEICTBYET HH
M M M M

OJIMH.

3. Onpenenurte cuily TOKa Ha ydacTKe LIeTH, eciau @1 - ¢, = 10B &, = 5B ¢, =3B
Ri=3 OMR,=2 Om r;=r,=0,5 Om

- 1)—; )3 A 3)2 A 4)%/1

_:h||_|:|_|}f 5) 13 A.
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4. beckoHEYHO JUIMHHBIA MPOBOJ 00pa3yeT KpPyroByIO METI0, KacaTelbHOU
npooay. Ilo mpoBoay umaer tok cuioi | = S5A. Haiitu pamuyc meriau, eciu
M3BECTHO, YTO HAIPSKEHHOCTh MAarHUTHOIO TOJIA B LIEHTpE HeTiu paBHo H =

A
M

1) 12v;  2)3100m;  3)210%  4)0,08m; 5)310°m
5. [To ABYM KOHTYpPaM C B3aWMHON HHAYKTUBHOCTBIO 2 ['H TeKyT Toki 2 A u 5 107
A. OnpeienuTh B3aUMHYI0 SHEPTUIO TOKOB B 3TUX KOHTYpax.

1) 510% Jx; 2) 210" Jox; 3)2 x; 4)4 Jx; 5) He COOTBETCTBYET HH
OJIVH.

6. YkaxuTte cpeau MEPEUMCICHHBIX BBIpAXEHUU (POpMysy, ONpEeaessionlyt0 4To
€CTh MHIYKIMS MarHuTHOro nojist ( F - cuna, M - MmoMmeHT cu)
~ I[a’/ 7 dF 7

1) aB= u, P 2) B=—=; 3) le—s; 4) HA OJUH ; 5)

BCC.
7. Kak cBsI3aHHO HaIIPAKCHHOCTD C HOTGHHI/IaJIOM?

- (0. - @j. _ 3) Fo g

1)_E_(ﬁxl+ﬁyj+ ﬁzk ;2)E=grad ¢; 3) E=qgrad ¢ ; 4) E= o
5)E=-grad ¢

8. B nens c¢ mnepemeHHeiM HampsokeHueM U = Uy cOS ot  Brirouwiu

HHAYKTHUBHOCTb L ¢ aKTUBHBIM COIIPOTUBJICHUEM R. OHpGI[@JII/ITB TOK B LICIIN.

1) %cos(mt— 9)

Lo
, Ige Qo = —F————.
9 N+ 0l l?

U R
2) —2——cos(wt— , Ige Qg = —.
) T i et o) e o= o

Lw

3) iCos(a)l‘— @), rze tgp =——.
L) N

U R
4) ————cos(w t- ), COSp = —F——.
Ny O T
U,

9. Yto Takoe HampsHKEHHOCTH MOJIs?

Lo

3) —
) VR + o

cos(@t + p), r7e cosg =
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-9 .  5_2 ;

Are,r’ Are,r?

D2 2t g

Areyr? bre,r® r’

Q|

10. Ot yero 3aBUCUT HANIPSHKEHHOCTD JIEKTPUUECKOTO TOJIs?
1) oT BenuunuHbBI IPOOHOTO 3apsiga U CHIIbI, TIEHCTBYIOIIENH HA HETO.
2) OT CHJIBbI, IEUCTBYIOICH HA TTPOOHBIH 3apsi.
3) oT 3apsia CO3JAOILErO MOJIE U OT CPEBI.
4) OT BEJIMYMHBI 3aps/ia, CO3AAKOUIET0 MOJe, YAAICHHOCTH CO3Aarelis MOoJid U OT
Cpelbl.
5) oT 3apsna, CO3JAIOIIEro MoJie, CPeAbl, IA€ ONPENENseTcsl MOoJie, BEIMYMUHBI
npoOHOTO 3apsija.

OnrTuka
1. Kakoe u3 BbIpaXeHHU ompenensieT MpeAesbHbIA yrojl MOJHOrO0 BHYTPEHHETO
OTpaXKe€HUs JIJIs JIyya CBETa, MAYLIETO U3 CPelIbl C MOoKa3aTeleM MpeIoMIICHHUS Ny B
Cpely ¢ TIoKa3aTreyeM MpeJioMIeHus ny (Ny>Nq)?

1.sina=mln,; 2.sina=n,In; 3.sina=1/n;4 sina=1/ny;
5. Cpenu oTBETOB 1-4 HET MPABUIIBHOTO.
2. OnpenenuTh ONTHYECKYIO CHUITy PACCEUBAIONICH JMH3BI, €CIU HW3BECTHO, UTO

MPEIMET, IMOMEIICHHBIA mnepen Heu Ha  paccrosHun 0,4 M, JaeT MHUMOE
n300pakeHne, yMEeHbIIIEHHOE B 4 pasa.

1.-7,5 nurp; 2. 7,5 nutp; 3.-10 antp; 4.-5 antp; 5. 5 anTp.

3. Kakne u3 HUXKEnpUBEACHHBIX YCJIOBHH SBISIOTCS YCIOBUSIMH MHUHUMyMa OT
nudpaKkIMOHHON pereTku?
1. dsinp=mA; (m=0+1+2,...)

2. bsinp=mA;, (d=a+Db)

3. dsinp=(m+ pl MA; (p= 1,2,...,N-1)

4. d(sina —sing)=mi; o -yTroJl aJICHUS

5. dsina=mA; 6.Cpenu orBeTOB 1-5 HET BepHOTO.

4. Tlog KakuM YIJIOM HYKHO OTpPa3uTh JIyd OT KpHUCTaUla C IIOKa3zaTeseM
OpeoMIIeHUs N, 4TOOBI MOIYYUTh MAaKCUMAJIbHYIO MOJSIPU3ALNI0 OTPAKEHHOTO
ay4a’?

1. p=arccosn; 2. ¢p=arcctgn; 3. p=arctgn; 4. ¢@=arcsinn; 5. Cpeau
OTBETOB | -4 HET NpPaBUIBHOTO.

5. Kak usmMenurcs yactora kpacHoil rpanuiibl pororddekra, ecnu mapy paauyca
R cooOmuTh mooKuTEeNbHBIN 3apsiy 47

1. VBemuuutca Ha  eq/ (4rneyRhA); 2. He wnzmenurcs; 3. YMeHbLUIMTCS Ha
eql (4rey Rh);
4. Yeennuurcs Ha €q/ (4reg R?h); 5. YMmenbumres Ha €4/ (4re R h).
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6. Kakyio MakcuMaabHYI0 KHHETHYECKYIO YHEPTHUI0 UMCIOT BBHIPBAHHBIC M3 JTUTHS
SIIEKTPOHBI TIPU 0OTyYeHHHH cBeTOM ¢ gacToToit 10 T'n?  (A=2,4 oB, /= 6,62
10" Jixk.c, 1 3B =1,9.10"° JIx).

1.0,955B; 2. 2,55B; 3. 1,3 3B; 4. 3,153B; 5.1,743B.

ATOMHAaA U sAiiepHas Gpu3uKa
1. Ha ocHOBE pe3ynbpTaToOB Kakux OmbITOB Pesepdopa mpenioxkui miaHeTapHy o
MOZENb aTOMa.

1. Onsritsl JIenapaa.

2. OIIBITHI 110 B3aMMOJICUCTBHIO TTPOTOHOB C BEIIIECTBOM.

3. boMmOapanpoBka o- YacTUIIaMU METaJUIMYECKHX TIJICHOK.
2.YKaXHuTe BTOPOU MPOAYKT SIICPHOUN peaKITiu: ? Be+!,He—'%;C+?

3.Kakoil mopsiikoBelii HOMep B TaOiuile MeHjeneeBa UMEET 3JIEMEHT, KOTOPBIiM
oOpa3zyeTcst B pe3ysbTare 3- pacnajaa sjapa 3JIEMEeHTa ¢ TOPSIIKOBBIM HOMEpoM Z

1. Z+1

2.Z-1

3. Z.

4. OnpenenuTe YUCIO SJIEKTPOHOB B AJIEKTPOHHOM 000JOYKE HEUTPATLHOTO
aToMa, B aTOMHOM $1JIp€ KOTOPOTO COAEPKUTCS 6 MPOTOHOB U 8 HEUTPOHOB.

1.0

2.2

3.6

5. ITouemy Teopust bopa He cmoriia 0OBICHUTD CIIEKTPaIbHBIC 3aKOHOMEPHOCTH
IN'emusg?

1. bop moabp30Bacs TOJIBKO KIaCCHUECKOU (pr3nKon
2. bop MOJIb30BAJICS KJIACCUYECKOU MEXaHUKOU 151 KBAHTOBBIMU
3aKOHOMEPHOCTSMU U3TyUYECHUs, IOIYCKasl JIOTUYECKYIO HEMOCIIEI0BATEIbHOCTD.
3. Bop y4uThIBaja TOJBKO KBAHTOBBIE 3aKOHOMEPHOCTH H3TyUEHHUSI.

6. Kakoe u3 Tpex TUmoB u3imydeHus (o, 3, Y) He OTKIOHSIETCS IICKTPUICCKUM H
MarHUTHBIM MOJISIMU?

1. o- uznydeHue

2. - uznyueHue

3. Y- U3Nly4YeHHe.

7. KakoBO COOTHOIIIEHHE MEXIY Maccod M, CTaOMIBLHOTO sSapa U CYMMOW Macc
CBOOOZHBIX NPOTOHOB Z My, M CBOOOAHBIX HEUTpoHOB N M,, U3 KOTOPBIX
COCTaBIICHO PO

1. m,>Zm +Nm,
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2. m,<Zm,+Nm,

3. m,=Zm +Nm,.

8. IlposiBieHHEM Kakoro THIIA B3aUMOJCHCTBUM, CYIIECTBYIOIIMX B MPUPOJIE,
SIBJISIFOTCS SIAEPHBIE CUIIBL, JENCTBYIOLINE MEXKIY HYKJIOHaMU B sape?

1. anexTpomarHuTHBIE

2. I'paBUTallUOHHBIE

3. CunbHble

4. Crnabble.

9. KakoB nmops10K BEJIMYUHBI pajinyca aapa aroma?
1.

2.

3.

10%cm
10 %cm
10 em.

a) IIpumepuwie eonpocol 0 camonod2omoeku no mexanuke (I mooyan):

1. B dyem 3akiouyaroTcsi KOOPAMHATHBIM W BEKTOPHBIM CIOCOOBI ONUCAHUS
JIBYDKEHUS?

2. Uto Ha3bIBaeTCA CpeaHEd U MTHOBEHHON CKOPOCTSIMU U3MEHEHUSI KOOPAUHATHI
X TOUKH (Vyep, Vx)?

3. Yro Ha3BpIBAETCS CPEJHUM M MTHOBEHHBIM YCKOPEHHUSAMH TOYKH IO OCU X (aycp,
ay)?

4, Uto ompenenseTr ypaBHEHUE X = X + Vxt? Kakoe nBmxkeHue OHO ONKCHIBACT?

Kak n3MeHsIoTCS CO BpEMEHEM BETMYHHBI Vy, dy?

5. Yto onmpenensitoT COOTHOIICHUS: Vy= Vyot ayt, X=Xo+Vyol+ a, t3/2?

6. [ HTo Ha3bIBaeTCss BEKTOPOM TEPEMEIICHUS] TOUKH I'?

7. YT0 Ha3bIBAaeTCS CPEIHUM U MTHOBEHHBIM BEKTOPOM CKOPOCTU TOYKH (V¢p, V)?
Kaxk HampaBiieHsl 3Tu BeKTOpa?

8. YTo Ha3bIBaETCS CPEJHUM U MTHOBEHHBIM BEKTOPOM YCKOPEHUS TOUKHU (Agp, a)7?
Kak onu HanpaBieHbl?

9. Kak cBsi3aH BEKTOp CKOPOCTH V CO CKOPOCTSIMH Vy, Vy, V;?

10. Kak HaifT MOJIyJIU BEKTOPOB CKOPOCTH, YCKOpEHHUS |a|?

11.  Kak cBsi3aHbl KOOPIMHATHBINA U BEKTOPHBIN CIIOCOOBI OMMCAHUS JBUKECHUS?

12. Kak pa3noXuTh BEKTOP YCKOPEHHS a Ha HOPMAIbHYIO M TAaHTEHIHMAJIBbHYIO
cocrasisiromue (a, u ay)?

13. Kak Biuser Ha BEKTOp CKOPOCTH V TOUKU TaHT€HIMATbHOE YCKOPEHHE a /7

14. Kak BiuseT Ha BEKTOP CKOPOCTH V TOYKH HOPMAIbHOE YCKOPEHHE dp?

15. Touka gBMXKETCS paBHOMEPHO 10 KpuBOou. Yemy paBHO a,? a7

16. Touka gBMXKETCS MO NPSIMOM C YBETUUHMBAIOIICHCS CKOPOCThI0. YeMy paBHO ap?
ar?

17. Yrto Ha3bIBaeTcsi CpeaHENd YIiIoBOM CKOPOCThI0? MTrHOBEHHON YIiOBOM
CKOPOCTBIO?

18. Kak HampaBiieH BEKTOp yTIIOBOM CKOPOCTH?

19. Yro Ha3bIBaeTCs CPEIHUM YTJIOBBIM YCKOpeHHEM? MIHOBEHHBIM yCKOpEHUEM ?
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20. Kak HampaBieH BEKTOp YIJIIOBOTO YCKOPEHHUS?

21. UYewm ompenensercs YUCIO CTENeHell cBOOOIbI MEXaHUUECKON CUCTEMBbI?

22. Kak HampaBieH BEKTOP JIEMEHTAPHOTO YIJIOBOTO MEepEMEILICHHS ?

23. SBnsercs Jin BEKTOPOM KOHEUHOE yTJIOBOE MepeMeIleHHE?

24.  Kak cBsi3aHbl JMHEHHBIE U YTJIOBbIE KHHEMAaTUYECKUE XapaKTEPUCTUKN?

25. Koneco BpamaeTcsi BOKpYT HEMOABUKHOM OCH, TPOXOSIIEN yepe3 EHTpP Macc.
O6mamaer nu n0bas ToYka Ha 000/¢ HOPMaIbHBIM, TaHTEHIIMAIbHBIM
YCKOPEHUEM, MEHSAIOTCA JI CO BPEMEHEM MOJYJIM 3TUX YCKOPEHUH, €CIIU KOJIECO
BpalaeTcs:

a) C TOCTOSIHHOM yTJIOBOM CKOPOCTHhIO W = CONSt;

0) ¢ IOCTOSTHHBIM YTJIOBBIM YCKOpeHHeM []= const.

26. Kakwue cucteMbl oTCUeTa HA3bIBAIOTCS MHEPIIUATBHBIMU ?

27. Tlouemy mnepBbiii 3aKoH HbroTOHAa SBIsSETCS CAMOCTOSITENBHBIM, XOTS Ha
NIEPBBIM B3IJISIJ OH CIEAYET U3 BTOPOTo 3aKkoHa HproToHa?

28. Urto takoe cuna? KakoBwl cienctBusi neictBus cwibl? Kak mameputsb cuimy?
Kak cymMmupyroTcst cumbi?

29. UYrto Takoe macca? Kak usmeputb maccy? B dyem 3akirodaercs CBOMCTBO
aJJUTUBHOCTU MacCCHI?

30. Yro Ha3pIBaeTCA HMMIYJIHCOM MAaTEPHUATBHOW TOYKH W HUMITYJIHLCOM CHUCTEMBI
MaTEepUAIBHBIX TOYEK?

31. CdopmynupyiiTe OCHOBHON 3aKOH ITWHAMHKH JJII MaTePUATHLHOW TOUKU U IS
CHUCTEMbI MaTEPUATbHBIX TOYECK.

32. Kak 3anucarb ypaBHEHUE ABUKEHUS TeJIa B BEKTOPHOU U CKaJsIipHOU Popme?

33. Cdopmynupyiite Il 3axkon HproTona B ¢opme paBeHCTBa ACHCTBUS U
IIPOTUBOIEUCTBUA.

34. Tloyemy mpUHIUI OTHOCUTEIBHOCTHU SABJISETCS MOCTYJIATOM?

35. Kakwue cuctembl 0TCUETa Ha3bIBAIOTCS HEMHEPIUATbHBIMU?

36. Uemy paBHa M KakK HarpaBJieHa [IEHTPOOEKHAs CHJIa UHEPIUHU?

37. CdopmynupyiiTe yCIOBUS pPaBHOBECHS Tella OTHOCHTEIHLHO PaBHOMEPHO
BpAIAIONICICS HEMHEPIUATBHON CUCTEMBI OTCYETA.

38. Uro Ttakoe cuna Kopumommca? Kornma ona Bo3nukaer? Kak ompenenuts ee
HaIPaBJICHUE U BEIUYUHY?

39. Uro Ha3bIBAaETCS MOMEHTOM CHJIBI (BEIMUMHA, HATIPABJICHUE)?

40. CdopmynupyiiTe OCHOBHOM 3aKOH TWHAMUKH JI BPAIIATEILHOTO JTBUKCHHUS.

41. Yemy paBHa KMHETHUYECKas »Heprusi Bpaiaromierocs tena? Chopmynupyite
teopemy Kénwura.

42. UYrto Ha3pIBaeTCS MOMEHTOM HMIyJibca MaTepuaibHOM Touku? KakoBa ero
BEJIMYMHA U HaNpaBjieHue?

43. Yrto Ha3bIBaeTCI MOMEHTOM MMITyJIbCa TBEPAOTO Tesna?

44.  Onpeaenutre MOMEHT UMITYJIbCa MaTepPUAbHON TOYKH MAacCOM m, JBUKYIIEHCS
CO CKOPOCTBIO

45.  Yto Ha3bIBACTCS UMITYJIbCOM MATEPUAIIBHON TOUKH?

46. Cdopmynupyiite Il 3axkoH HptoToHa B UMITY IHCHOM (DOpPME I CUCTEMBI TEJL.
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47. Yrto Ha3bIBaeTCSA UMITYJIhCOM CHIBI? KakoBa CBsI3b MEXIY WMITYJILCOM CHIIBI H
U3MEHEHUEM UMITyJlibca Tejla, Ha KOTopoe oHa neicTByer? PaccmoTpute 2 ciayyast:
CHJIa HEM3MEHHA; CHJIa MEHSIETCS CO BpEMEHEM.

48. CdhopMynupyiTe 3aKOH COXPAHEHHSI UMITYJIbCa CUCTEMBI TEJl U OTIEIbHBIX €0
MIPOEKLIUH.

49.  UYto Ha3bIBaeTCs pabOTOM CHUJIIBI?

50. I'py3 moaBemieH K HEPACTSKUMON HUTHU M OTTSHYT B CTOPOHY OT IOJOKEHHUSA
paBHOBecuss Ha yroia o. Kakwme cumimbl peiictByror Ha Tpy3? Kakyro paboty
COBEpIIAIOT 3TU CHJIbI HAa ITyTH JBUKEHHSI €T0 K MOJIOKESHUIO PAaBHOBECHS?

51. Kakue cuiabl Ha3pIBalOTCA  KOHCepBaTHUBHbIMU?  HekoHcepBaTUBHBIMU?
[IpuBenure npumepsl.

52. Illap, HacaxeHHBIN Ha )KECTKUU CTEP>KEHb, COBEPIIACT MOJIHBINA 000poT. Kakyto
paboTy MpH STOM COBEPIIACT CHJIA TSHKECTH?

53. Uto Ha3bIBaeTCs KMHETHMYECKOW 3Hepruei Tena, cucrembl Ten? Kak cBszaHbl
MeX1y cOO0M M3MEHEHHE KHHETUYECKOM SHepruu 1 padoTa cuii?

54. Yrto Ha3pIBaeTCs MNOTEHLUMAIBLHON 5Hepruedt cucrtembl Ten? KakoBa cBs3b
W3MEHEHUS MOTEHIIMATbHON YHEPTUHU CUCTEMBI C pabOTOM cri?

55.  Uto Ha3bIBaeTCS MOJHOM MEXaHUYECKOW SHEPrUel CUCTEMBI?

56. Kakue mpuuuHBI MOTYT BBI3BaTh M3MEHECHHE TMOJHOW MEXaHUYECKOW SHEPTHH
CUCTEMBI?

57.  Cdhopmynupyiite 3aKOH COXpPaHEHUS MEXAHUYECKON SHEPIHUU.

58. Cdopmynupyiite OCHOBHOE ypaBHEHHE NWHAMUKH BPaIlaTeIbHOTO JBMXKCHUS
TBEPJOTO Tela (YypaBHEHHE MOMEHTOB).

599. CdopmynupyiiTe 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI TEll.

60. CocraBbTe CpaBHUTEIBHYIO TAOJIUIlY BEIMYMH U 3aKOHOB AJI MOCTYNATEIbHOTO
Y BpAIaTeIbHOTO JIBIKEHUH.

61. dopmynupoBKa 3aKOHA BCEMUPHOTO TATOTEHUS. Y CIIOBHS €r0 MPUMEHHUMOCTH.

62. CpaBHeHHE TpaBUTAIMOHHOTO B3aUMOJICUCTBHS C JPYTUMH  BHJIaMHU
B3aNMO/IEICTBUMN.

63. BpuucauTe COOTHOIIEHHE CHJIBI TPABUTAIIMOHHOTO TMPUTSKEHUS MEXKIY
AIEKTPOHAMH K CHJIC UX DJIEKTPOCTATHYECKOTO OTTAJIKUBAHHUS.

64. PaccuwTaiiTe moTeHIIMAI TPABUTAIIMOHHOTO TIOJISI TOYEYHON MaCCHI.

65. 3anumuTe ypaBHEHHE IBHKEHHUS HCKYCCTBEHHOTO CITyTHUKA 3€MITH.

66. OT 4ero 3aBUCHUT BETUYMHA YCKOPEHUSI CBOOOIHOTO MaieHus?

67. UYemy paBHa TMONHAs MEXaHUYECKas DHEPIHs JBIKYIIErocs IO opoute
MCKYCCTBEHHOT'O CITyTHUKA 3eMJIn?

68. Paccuwuraiite 1, 2 u 3 KOCMUYECKHE CKOPOCTH.

69. 3anumuTe ypaBHEHHE TApMOHMYECKOTO KOJIEOATEIbHOTO IBUKEHUS.

70.  OObsacHuTEe (UUYECKHH CMBICT IMapaMeTpPOB KOJICOAHUS: aMIUIUTY/IHI,
Mepuo/ia, YaCTOTHI.

71.  Yro Takoe ¢aza konebanusn? Kak daza kosedanus 3aBUCUT OT BPEMEHH?

72. B xakux eauHUIIAX U3MEPSIETCSA Pa3HOCTh a3 ABYX KoJieOaHU?

73. B dewm 3akimoudaercs rpapuieckoe npeacTaBieHue KoueOanuii?
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74. Ot 4ero 3aBUCHUT aMILIUTY/Ia U HadalbHas (aza pe3yIbTUPYIONIETO KoIeOanus,
SBJISIIOIIIETOCS CYMMOW  JBYX CHHXPOHHBIX CKQJIAPHBIX TapMOHHYECKUX
KoJIeOaHuin?

0) Bomnpochl jisi__ caMONOATOTOBKH _ N0 MOJIEKYVJISIPHO# __ (GU3UKU M
TEPMOTUHAMMKH:
UTo Ha3BIBAIOT TEPMOJIUHAMUYECKONU CUCTEMOM?
UTto Takoe COCTOSIHUE TEPMOIMHAMHYECKON CUCTEMBbI?
Kakoit Habop mapaMeTpoB ONpeesisieT COCTOSIHUE CUCTEMBI?
Kakast TepmomHaMuyeckasi cuctema siBJsieTCsl OJIHOPOTHOM ?
Kakast TepmoinHaMuyeckasi CUCTeMa Ha3bIBAETCSl PABHOBECHOM ?
Yrto Takoe MakpOoCKoMmu4ecKas cuctema’?
Kakue TpymHOCTH BO3HUKAIOT TMPH ONMUCAHUU MAKPOCKOITMYECKOW CUCTEMBI
MEXaHUYECKUMHU METOdaMu?
Kakue mapameTpbl CHCTEMBbI Ha3bIBAIOTCSI MAKPOCKOTTUICCKUMHU?
9. Kakue mapameTpbl CUCTEMbI Ha3bIBAIOTCS MUKPOCKOITHYECKIUMHU ?
10. Kak monayuuTh 3HAYCHHS MaKPOCKONMUYECKUX IapaMeTpOB, €CIM H3BECTHBI
MHUKPOCKOITUYECKUE TTapaMeTPhI?
11. B 4éM coCTOUT METOJI CPETHECTATUCTUYECKOTO CPEAHET0?
12. Kakwue cucteMbl Ha3bIBAIOT KBA3U3AMKHYTHIMHU U KBa3MHE3aBUCUMBIMU?
13. Kakumu napaMmeTpaMu XapaKTepU3yeTcsl COCTOSTHUE CTAaTUCTUUYECKON CUCTEMBbI?
14.  Yto Takoe SHTPOMNHUS B CTATUCTUYECKOU (hu3uke?
15. Kak BBIYUCHSETCS QHTPOIUS B CTATUCTUYECKON u3nke?
16. Kakum ycrnoBuUsIM yIOBIETBOPSIET CTATUCTHYECKAS DPHTPOIIHUS?
17. Kak cBsizaHbl MeX1y COOOM 3HEPTHUs, SHTPONUS U TeMreparypa’?
18. Kakummu cBoiicTBamMu 00JagaeT MOJENb "UacaNbHBIN Ta3"?
19. Yemy paBHa cpegHEKBaIpaTHIHAs CKOPOCTH V > ?
20. Yemy paBHa cpeJHss KUHETHYECKasl SHEPTUs £ atoma?
21.  Kak BeirasauT ¢popmyna bonsumana?
22. Kak BBIMISAUT pacnpeneneHue MakcBemia 1O KOMIIOHEHTaM CKOpPOCTEH
MOJIEKYJIbI?
23. Yto Takoe creneHu cBOOOIBI?
24. Yto TaKoe YHUCIIO CTEIIEHEN CBOOOIBI?
25. B u4éMm cocTouT conepkKaHUE TEOPEMbl O PaBHOPACIPECICHUM SHEPTUU IO
CTENEeHsIM CBOOOIbI?
26. B 4ém 0coOeHHOCTH CTeneHel cBOOO bl KOIeOaTeTbHOTO ABUKEHUS ?
27. Kak BBIMISIUT BRIpAXEHUE I 00IIETo Yncia cTeneHeil cBo0ob1?
28.  Uto takoe koHcTaHTa bonmbiimana?
29. IlepeuncnuTh OCHOBHBIC TTOHATHUS TEPMOTUHAMUKH.
30. TlepeuncauTh OCHOBHBIC TEPMOJNHAMUYECKHE TAPAMETPHI COCTOSIHUS Tela.
31. [latb ompeaeneHue TerIoThI.
32. JlaTb ompejeneHue KOJUYeCcTBa TeIIOTHI.
33. Kak onpenensiercs remnepatypa?
34. Yto Takoe aOCONIOTHAS U AMIUpPUUECKas TeMIEPaTyphl?
35. Urto Takoe TepMOAMHAMUYECKAs IIKajla, B 4éM €€ OTIMYHME OT BCEX
JIPYTUX TeMIIepaTypHbIX IIKa1?

NoGkobdPE

=
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36. Uto Takoe ypaBHEHUE COCTOSTHHSI?

37. Kak BRIMISIAUT ypaBHEHUE COCTOSIHUSI UCAIBHOTO Ta3a?

38. Uto Takoe TepMOAMHAMHYECKUH Tpouecc?

39. Kakoii nporecc Ha3pIBalOT PAaBHOBECHBIM?

40. MOoKHO 11 paBHOBECHBIN MTPOLIECC CUUTATh OOPATUMBIM?

41. Jlatb ¢popmynupoBky O - Hauamy TEPMOJIUHAMUKH.

42.  Jlatb popMynupoBKYy 1 - HaYaTy TEpMOAUHAMHUKH.

43.  Jlatb GopMyJIHPOBKY 2 - HAYATy TEPMOAUHAMHUKHU.

44.  Jlath GopMyIHPOBKY 3 - HaYATy TEPMOJIUHAMUKH.

45.  Jlatb omnpeneneHrue BHYTPEHHEN S3HEPTUH HICAJIbHOTO Ta3a.

46. Kak ompenensieTcs aieMeHTapHas paboTa B TEpPMOJIMHAMHUKE.

47. Yrto o3HAuUaeT, UTO M3MEHEHWE BHYTPCHHEW DHEPTUU SIBISETCS TOJHBIM
muddepenunanom?

48. Kak BBHITISOUT TIEPBOEC HAYAJIO TEPMOJAMHAMHUKU JUISI  H30XOPHUYECKOTO
npouecca?

49. Kak BBIINIAOUT TEpPBOE HAyago TEPMOAMHAMHUKH [UJII M300apHyueCcKOro
npouecca?

50. Kak BBIMISAUT TEPBOEC HA4Yalo TEPMOJWHAMHKU IS HM30TEPMUUYECKOTO
npouecca?

51. Kak BBITISIUT TMEpBOE HAYAIO TEPMOJIMHAMUKHU JUIsl aauabaTUdecKoro
npouecca?

52. Yemy paBHa paboTa B H30TEPMHUECKOM IpoIiecce?

53. Uemy paBHa paboTa B n300apuyeckoM mpoiiecce?

54. Yemy paBHa paboTa B ajjnabaTH4YecKoM mporecce?

55.  Yemy paBHa paboTa B M30XOPUYECKOM Mpouecce?

56.  Kaxkoil TepMoauHAMUYECKHI TPOLIECC HA3bIBACTCS LIUKINIECKUM?

57. Kak BBITISIUT MOJIEb TEMJIOBON MaIIUHbI?

58. Uemy paBeH k03P UIIMEHT MOJIE3HOTO JESUCTBUS TEINIOBOM MaIlIUHbI

59. Uemy paBeH kK03(PPUIIMEHT TOJIE3HOTO JEHCTBUS XOJOAMIHLHON MaITUHBI?

60. Yemy paBeH K03(pGULHUEHT MOJE3HOr0 AecTBUS 1uKIa KapHo?

61. Yro Takoe nuka Kapuo?

62. Yto Takoe TepMOAMHAMHUYECKASI YHTPOIHUA?

63. Uro Takoe cBs3aHHAs dHEPrUs?

64. Hanwucate BeIpaxkeHue Jj1si CBOOOHOM YHEPTUH.

65. B 4ém coCTOUT CBSI3b TEPMOJMHAMHYECKOM M CTATHUCTUYECKOW DHTPONUU U B
4EM CTAaTHCTHYECKHUI CMBICI BTOPOTO Havaia TEPMOJAMHAMUKH.
8) Bonpocwl 015 camocmosmenvroit padomst no dnexmpuyuecmey(ll moodyns):

1 Kpatko omnummurte crnoco0 BBIYKCICHUS KYJIOHOBCKOM CHIIBI MEXKIY JBYMS
MPOTSIKEHHBIMU 3aPSKEHHBIMH (PU3UIECKUMU TEIAMH.

2. KakoBa pasmepHocTs kod(ddunuenta monsipuzyemoctu? KakoB ero ¢usm-
YECKUI CMBICH?

3. N300pa3ute KapTUHY SKBUIIOTCHIIMAIBHBIX JIUHUHN JIEKTPOCTATUYECKOTO MOJIS
JUISL CIEIYIOIINX pacipeeeHui 3apsioB:
a) DIEKTPUYECKUN AUMNOJb; 0) cucTeMa JBYX TOYEYHBIX 3apsjoB; B)  CUCTEMa
JIBYX PaBHBIX OTPUIIATEIBHBIX 3aps0B; 1) TUIOCKUA KOHJEHCATOP.
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10.
11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
24.

OOBsicHUTE (HAa HpPUMEpPE OJHOPOJHOTO IOJs), MOYEMY HAIMPSIKEHHOCTh
AIEKTPUYECKOTO MOJISl HalpaBj€HAa B CTOPOHY HauOBICTpeiiero yObIBaHUS MO-
TEHIIHaJIA.

B uem 3akioyaeTcs MeTOJ 3ieKTpocTaThyeckou 3auuthl? Ha kxakom ¢u-
3UYE€CKOM SIBJIEHUM 3TOT METOJI OCHOBaH?

Kakoil ¢usnueckuii cMbICa BKJIAAbIBACTCS B MOHATHE CTOpOHHUX cui? ['nme
JNEUCTBYIOT 3TH CUJIbI?

Kakoit puszmdeckuii cMmpics BkiaabiBaeTcs B mouaTue 3/[C? Kak MoxeT ObITh
n3mepena IJ[C Garaperiku?

2) Bonpocwt dna camocmoamenvhou pabomut no maznemusmy ((Mooyn):

N300pa3ute KapTUHY JTUHUNA MArHUTHOW WHAYKIUU MJIs CIEIYIOIUX IpO-
BOJTHUKOB C TOKOM M TIOCTOSIHHBIX MAarHUTOB:

(a) mpsAMOJIMHEWHBIN MarHuT, (0) KpyroBas pamka, (B) cojeHous, (T) 3emis.

YeM BUXPEBOE MOJIE OTIIMYAETCS OT MMOTEHUUAIBHOTO?

[ToueMy 3apsiPKeHHBIE YaCTHUIIBI IBUTAIOTCSI B MATHUTHOM T10JI€ IO CIIUpau?

B d4em c¢XxoAcTBO WM pa3zidude MeEXIy TOKOM TMPOBOJAMUMOCTH U
WHTYKIIUOHHBIM TOKOM?

KakoBa kauecTBeHHas CBsI3b MpaBuiia JIeHIa C 3aKOHOM COXpaHEHUsI DHEPTUn?

[louemMy mepeMeHHBIA SJIEKTPUYECKUM TOK MPOXOJUT IO LEMNH, COAEpKAIUN
KOHJICHCATOp, a MOCTOSIHHBIN HE TPOXOIUT?

Uto HOBOro HaOJIOJAETCSs B BBIPAKECHUU Ui IUPKYJSLUM BEKTOpa
MarHUTHOM WHAYKIMU 1O 3aMKHYTOMY KOHTYpPY (3aKOH IOJHOTIO TOKa) B TOM
ciaydae, KOrja B MHPOCTPAHCTBE BO3HUKAET MEPEMEHHOE BJIEKTpUUECcKOoe mose?
CrnencTBreM KakvWX SKCIEPUMEHTOB MOSBISETCS HEOOXOIUMOCTH BBEIACHUS J10-
MIOJIHUTEIIBHOTO CJIAraeMoro?

B cxoacTBO M B 4eM pazinuue MEXKIYy TOKOM IMPOBOAUMOCTH M TOKOM CMeE-
ICHUS?
Kakue skcnepuMeHTa bHbIC 3aKOHBI DJICKTPUUECTBA U MarHeTu3Ma JIeTJd B
OCHOBY CHCTEMBI YpaBHEHN MakcBesa?
0) Bonpocwt onsa camocmoamenvrou padomst no onmuxe (111 modyas):

CocraButh Tabnuny "Kinaccudukamus OM mno jguamazonam". VYkaszaTb
Ha3BaHUE IMAIa30Ha, JJIMHBI U YaCTOThl BOJIH IMAINla30HOB, XapaKTep NENCTBUS
Ha )KUBBIE OPraHU3MbI'".

Uem omimuarorcs DM BOJIHBI, W3JIy4yaeMble aHTEHHOW paauo NepeaaTdyuka, u
CBETOBBIE BOJIHBI, U31y4a€MbI€ CHJIBHO HAIPETHIM TEIOM?

Yto Takoe MoHOXpomatuueckass DM BosiHbI? UTO Takoe jainuHa BoJHbI? Kak
JUIMHA BOJIHBI CBsi3aHa ¢ 4vacTtoTtoii? B uyem 3akimrouaercs CBOMCTBO
nonepeqyHocTd OM BoJH?

BriBectu opmyIibl 115l TNIOTHOCTH SHEPTUH DJICKTPUUECKOTO U MAarHUTHOTO
OM BOJIHBL.

B dewm 3akimovaercst npuHuun GoToOMeTpUn?

B uem 3akntouaercs ¢pusnonoruyeckas ocHoBa GpoTomMeTpun?

UTo0 TaKOE KOrepEHTHBIE U HEKOTEpEHTHbIE DM BOJIHBI?

B makcumymax wuHTEp(hEpEeHIMOHHOM KapTHUHBI OT JIByX HCTOYHHUKOB OCBE-
HIEHHOCTh BYETBEPO MOJKET IPEBBINIATh OCBEMIEHHOCTh, CO3[aBAEMYIO0 OJHUM
MCTOYHMKOM. HeT 11 31ech HapylIeHHs 3aKOHA COXPAHEHUS SHEPTUH?
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25. [IpuBenure mpuMepsl MO HAOIIOACHUIO WHTEP(EPEHIIMU CBETa HAa OCHOBE
NpUHIMIA pa3aeacHust GPOHTA BOJIHBL.
e) Bonpocwl 015 camocmoamenvHou padonvl O AMOMHOU U A0ePHOU pu3uke .
1. TermoBoro uznyueHusi. AOCOIIOTHOE YEPHOE TEJIO.

2. 'mnoresa kBantoB [1nanka. [Toctostnuas [1nanka h.

3. ®oToHHast (KOpHyCKyJispHas) Teopus cBeta. B yem 3akiodaercs
doTornexTpuueckuit 3GpdexT?

4. ChopMmyaupoBaTh TPpU OCHOBHBIC 3aKOHBI (HOTOA(h(PEKTa, YCTaHOBICHHBIC
AKCIIEPUMEHTATLHBIM Ty TEM.

5. UYro Takoe pabora Bbixoaa anekTpoHa? Hamucate u 00bACHUTH GopMyIy
OUWHIITENHA.

6. KopryckyisipHO-BOJIHOBOM Ayau3M.

7. Kakoii ciekTp Ha3bIBaeTcs JuHedateiM? O0001eHHas ¢popmyia bansmepa.

8. [loctynarel bopa. B yem mpoTtuBopeune nocryinatoB bopa ¢ kimaccuueckoit
MEXaHUKOHN U TepMoaAHaAMUKO MakcBemna?

9. DHeprus atoma. [IpaBuiio KBaHTOBaHMSI.

IIpumepHsbIe TeMbI pedepaToB 10 GU3UKe

1. Quzuueckue ocrogvl mexanuxu
N3mepenue koaduiirieHTa TpeHUs: KaueHUsl.
['upockomn 1 ero NpUMEHEHUE B TEXHUKE.
["a301MHAMHUYECKHE METO/Ibl YCKOPEHUS TEJL.
1I. Dnexmpuuecmeo u macHemu3sm
N3MepeHne MaJibIX TOKOB, HAIIPSKEHUN U 3apsI/10B.
MarHuTHbI€ LIEIN B TEXHUKE.
N3MepeHne MOIIHOCTH B 3JIEKTPUYECKUX LETISX.
DNeKTpUYeCcKrue TOKU B aTMOC(hepe U IPO3bl.
DNEeKTPOMArHUTHBIE METOJIBI YCKOPEHUS TETl.
[TpyuHUOMIT TEUCTBUA 3JIEKTPOMArHUTHBIX PEAKTUBHBIX JBUTATEIICH.
111. @usuxa konebanutl u 601H
HennHeilnpie 37IEKTPUYECKHE LIETH.
Paspemaromas cnocoOHOCTh ONTUYECKUX MPUOOPOB.
JlazepHslil uHTEpDHEPOMETD.
UucneHuslit pacuet n1udpakiiii CBETa Ha KPYTjIoM OTBEPCTHH.
PacTpoBbIli 271IEKTPOHHBI MUKPOCKOIL.
Dddext lonmiepa u ero npUMEHEHHE B TEXHUKE.
V. Cmamucmuueckas ¢pusuxa u mepmoouHamuKa
BinsiHue mryMoB Ha TOYHOCTh UBMEPEHUM.
SABnenue nuddy3un U MOJIEKYJISIPHBIC MyYKH.
Oe-CIeKTPOCKONHUS B BAKYYMHOU TEXHOJIOTHH.
[Tpumenenue r¢dexron 3eedeka, [lenbThe 1 TOMCOHA B SHEPTETUUECKHIX
CHUCTEMaxX KOCMUYECKHX alnaparoB.
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Teopema HepHcra u ee cnencrus.
Camoopranuzaius B PU3NUECKUX CUCTEMAX.

7.3. MeTonnueckne MaTepuaJibl, ONpeAesilOlIde NPOUeIYPy OLEHUBAHMA
3HAHMH, YMEHUI, HABBIKOB M (WJIH) ONBITA AEATEJbHOCTH, XapAKTEPHU3YyIOLIHUX

Tanbl GOpMUPOBAHHUSA KOMIIETCHIIMH.

KpuTepun o1eHOK Ha KypCOBBIX 3a4eTax

MpumepHas oueHKa no 100 6anbHOM WKane Gopm TEKyLLEro U NPOMEeKYTOUHOro

KOHTpONA

O6HJ;I/II‘/JI PE3yJIbTaT BBIBOAUTCA KaK MHTCIpaJIbHAA OLICHKA, CKIIdAAbIBAIOIIad U3

TEKyIIero KOHTpoJis - 50% 1 mpoMekyTouHOTO KOHTpOoJis - 50%.
NeKuuu - Tekywuli KOHMPOb BKNOYAET:

" nocCeLleHMEe 3aHATUN __10__6an.
" 3KTMBHOE y4acTue Ha JIeKumAax __15_ 6an.
"  YCTHbIM ONPOC, TECTUPOBAHME, KONNOKBUYM __60__6an.
=" unap. (aoknaabl, pedepatnbl) 15  6an.

dusnueckuin NPakTUKyMm - TeKywjuii KOHMPOAb BKAKOYAET:

(oT 51 1 BbIWE - 3aYeT)

" nocelleHMe 3aHATUN U HAIMYNE KOHCMEKTA 15 6an.
" MoAy4YeHMe A0NYCKa K BbIMOJAHEHUIO PaboTbl __20__6an.
® BbINOJIHEHWE PabOoTbl M OTYETa K Hel _ 25 6an.
® 3awwmTa nabopatopHOM paboThI _40__6an.

HpOMG)KYTO‘IHBIfI KOHTPOJIb IO AUCHUIIIMHE BKIHOYACT:

. YCTHBIN onpoc - 60 6amios,
. MMCbMEHHAsI KOHTPOJIbHAs padoTa - 30 6awos,
. TectupoBanue - 10 6amios.

OTtBeTsl Ha BCE BONPOCHI OleHMBaroTcs Mmakcumym 100 6anmamu.

Kpurepuu oueHoOK cienyomue:

- 100 6amnoB — cmyoenm 2nyO0KO NOHUMAEm NPOUOEHHbIU Mamepual,

omeevaent 4emkKko U 6CeCnopoHHe, ymeent OYeHUBanb ¢CZKWZbl, camocmosimeslbHO

paccyafcaaem, omaudyaemc: CNOCOOHOCMbIO 000CHO6bI6AMb
PA3BACHANDb UX 6 J02UYECKOU NOCIe008aAmMeNIbHOCU.

8b1800bI

u
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- 90 0annoB - cmyodewm 2nYO0KO NOHUMAEm NPOUOEHHbIU Mamepual,
omeeyaem 4emKo U 8CeCmopoHHe, ymeem OYeHusams Gaxkmoi, camocmosimenrbHO
paccyscoaem,  omauyaemcsi  CNOCOOHOCMbIO  0DOCHOBbIBAMb  6blBOObL U
PA3bACHAMb UX 8 JIO2UYECKOU NOC1ed08amelbHOCMU, HO OONycKaem omoeibHble
Hemo4HOCMu.

- 80 GannoB - cmydewm enyb6oKO NOHUMAEm NPOUOEHHbIL Mamepual,
omeeuaem 4emKo U 8CeCmopoHHe, yMeem OYyeHU8amy Qakmol, camocmoamenbHo
paccysicoaem, — OMAUYAEMCSL  CNOCOOHOCMbIO  0OO0CHOBbI8AMb  6b1800bI U
PA3BACHAMDb UX 8 JIO2UHECKOU NOCAe008amMeNbHOCIU, HO OONYCKaem HeKomopule
owubKu 0bwe2o xapakmepa.

- 70 0aJ10B - cmyOenm Xopouio NOHUMAaenm NPOUOEeHHbIU Mamepua, Ho He
Modicem meopemudecKu 000CHOBbIBAMb HEKOMOPble 8blBOObI.

- 60 Oana0B — cmyoenwm omeeuaem 6 OCHOBHOM  NPABUIBLHO, HO
4y8CmMeEyemcs Mexanuieckoe 3ay4uanue mMamepuaia.

- 50 O0amioB — 6 omgeme CcmyoeHma UMEMCA CYUecmeeHHble
HeOOCMamKy,  Mamepual  OX6ayeH  «NOJOBUHUAMO», 6  PACCYHCOCHUSX
00NnyCcKaromcs OWUOKU.

- 40 O0anjoB — omeem cmyOoeHma NpaAsUNieH JUWb YACMUYHO, NpU
PA3bACHEHUU MAMepUala OONyCcKaromces cepbesHvie OUUOKU.

- 20-30 6a310B - cmyoenm umeem odwee npeocmasieHue o0 meme, HO He
YMeem Jlo2udecku 060CHO8AMb C8OU MbLCIIU.

- 10 6an10B - cmydenm umeem auub YacCMu4Hoe Npeodcmasienue o meme.
- 0 0JLJI0B — Hem omeema.

OTH KpPUTEPUM HOCAT B OCHOBHOM OPHEHTHPOBOYHBIN Xapakrep. Ecimu B
ouiere UMEIOTCS 3a7]a4i, OHU MOTYT OBbITh 00JIe€ YETKUMU.

IIlkana quana3oHa JJf MepeBoJa PeHTHHIOBOro 0amia B «S»-0aJbHYIO
CHCTEMY:

«0 — 50» 6amToB — HEYOBJICTBOPUTEIHHO
«51 — 65» OAIOB — yIOBIETBOPUTEIBHO
«66 - 85» 6aITOB — XOPOIIIO

«86 - 100» 0anIoB — OTIAUIHO

«51 u BeINIE» 0AJLIIOB — 3a4ET
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8. IlepeyeHb OCHOBHOII W [JONOJHHUTEJNbHON Y4YeOHOH JHUTEPaTyphl,
He00X0AUMOi 1JI OCBOCHUS TUCHMILJIMHBI.
Y4eOHO-MeTOAUYECKOEe M MHPOPMALIMOHHOE o0ecnevyeHne TUCIUILINHBI:

1.

B~ w

a) OCHOBHAs JMTepaTypa:
Opumr C.O. Kypce obmielt puzuku: yueobnuk: B 3-x T. T.2: Dnekrpuueckue u
AJICKTpOMAarHuTHbIC sBieHus. - U3a. 11-e, ctep. - CII6. [u ap.]: Jlans, 2007.
-518c.
Xarikua C.D. ®dwusnyeckre OCHOBBI MEXAaHUKH : y4eb. mocobue / XalkuH,
Cemén Ommanyunosud. - U3n. 3-e, crep. - CII6. [u np.] : Jlans, 2008. - 754
C.
Bonbkenmreiin B.C. CoopHuK 3a1a4 1o Kypcy ooien pusuku. — M., 1990.
I'pabosckuit P.M.  Kypc ¢usuku: [yued. mnocobue] /I'paboBckuid,
Poctucnas UBanosuu. - U3n. 11-e, crep. - CIIO. [u ap.]: Jlans, 2009. -
607c.
CagenbeB 1.B. Kypc obwelt pusuku: B 3-x 1.: yueOnuk. T.1-3. - 10-e uzz.,
ctep. - CII6. : Jlans, 2008. - 496 c.
HukepoB B.A. ®usuka. CoBpeMEHHBIN Kypc [DIEKTpOHHBIN pecypc] :
yueOHuk / B.A. HukepoB. — DJEKTpOH. TEKCTOBBIE HaHHBIE. — M. :
HamkoB u K, 2016. — 454 ¢. — 978-5-394-02349-1. — Pexum nocrymna:
http://www.iprbookshop.ru/14114.html
Hukepos B.A. ®usuka mist By30B. MexaHuka v MOJIEKYJIsIpHAs PU3HUKa

[DnekTpoHHBIN pecypce] : yueOnuk / B.A. HukepoB. — DeKTpoH.
TeKCTOBBIC JaHHbIe. — M. : JlamkoB u K, 2015. — 136 ¢. — 978-5-394-
00691-3. — Pexum nmocryma: http://www.iprbookshop.ru/14630.html

Briconkuiit M.. CoBpeMeHHOE COCTOSIHHE (PU3UKH 3JIEMEHTAPHBIX YACTHIL
[DnmexkTponHbIi pecype] : kype neknui / M.U. Beiconkuii. — DeKTpoH.
TEKCTOBBIEC JaHHble. — M. : U3nmarensckuit njom MOU, 2015. — 59 ¢. —
978-5-383-00949-9.

Pexwum noctyma: http://www.iprbookshop.ru/57018.htmi

0) JomOJIHUTEIbHAS JIUTEepaTypa:

1. KanamnukoB H.II. ®usuka: MHTEepHET-TecTUpOBaHME 0Aa30BBIX 3HAHMM :

[yae6. mocobue] / Kamanmaukos, Hukomnaii [TaBnosuy, H. M. KoskeBHUKOB.
- CIIO. [m ap.] : Jlans, 2009. - 149,[11] c.

. 3ucman ['.A. Kypc oOmeit ¢usuku : B 3-x T.. yued. mocobue. T.2:
OnektpuyecTBo U MaruetusM / 3ucman, ['upm Abpamosuu, O. M. Tozec.
- 7-e u3n., crep. - CII6.: Jlanb, 2007. - 352 c.:.

. Hukepos B.A. ®usmka ansa By3oB. MexaHUKa U mosekynapHasa ¢u3nka
[OneKkTpoHHbIN pecypc] : yyebHuMKk [/ B.A. HuKepoB. — IDNEKTPOH.
TeKcToBble gaHHble. — M. : Jawkos u K, 2015. — 136 c. — 978-5-394-
00691-3. — Pexxkum goctyna: http://www.iprbookshop.ru/14630.html
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4. MarpimeB A.A. Atomuas ¢msuka. Tom 1 [DnexTpoHHEINH pecypce] :

yuebHOoe  mocobue / A.A. MartblieB. — DIEKTPOH. TEKCTOBbIE JaHHBIE.
— CI1I6. : Canxr-IlerepOyprckuii nonurexuuueckuil yauepcuret [lerpa
Benukoro, 2014. — 531 ¢. — 978-5-7422-4209-3. — Pexum nocryna:
http://www.iprbookshop.ru/43939.html

9. Ilepeyenb pecypcoB HH(POPMALNMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«/HTEepHET), HEOOXOAMMBIX /IJI51 OCBOCHUS M CIIUIIUHBI.

2.

3.

8.

1. ®enepanbHsiii mopran «Poccuiickoe oOpazoBanue» http://www.edu.ru/
denepanbHOE XPaHWIMILE «Enunas KOJUIEKIUA U (POBBIX
oOpa3zoBaTenbHBIX pecypcoB» http://school-collection.edu.ru/
Teopernueckue cBemeHuss 10 (U3UKE W MOAPOOHBIE  PELICHUS
JIEMOHCTPAIIMOHHBIX BapHAHTOB TECTOBBIX 3aJIaHUN, MPEICTaBICHHBIX Ha
caiite PocakkpemarentcTra (Www.fepo.ru).

dusuka [DnekTpoHHbIN pecypc]: ped. xypH. BUHUTHU. Ne 7 - 12, 2008 /
Bcepoc. un-t Hayd. u TexH. undpopMm. - M.: [U3n-so BUHUTH], 2008. - 1
aniekTpoH. ont. auck (CD-ROM). - 25698-00.

Poccuiickuit mopran «OTkpeiToro oopaszoBanus» http://www.openet.edu.ru
Caiit 00pazoBaTenbHbIX pecypcoB JlarrocynuBepcureTa
http://edu.icc.dgu.ru

Nudopmanmonnsie pecypcbl HayuyHOM OubOmmoTeku JlarrocyHuBepcurera
http://elib.dgu.ru  (moctynm wuepe3 mmiaTdopmy HaydHoit dneKTpoHHOU
oubmorekwu elibrary.ru).

denepaabHbIN LEHTP 00pa3oBaTeILHOTO 3aKOHOJATEIbCTBA.
http://www.lexed.ru

9. www.affp.mics.msu.su

IO.MQTOI[I/I‘IGCKI/IC YRa3danus AJist oﬁyqaloumxcn 0 0OCBOCHMIO JUCHUIIIMHDBI.

CamocrosTenbHas paboTa CTyJEHTOB peaanu3yeTcsl B BUJIE:

MOJITOTOBKHU K KOHTPOJIbHBIM paboTam;

MOATOTOBKU K CEMUHAPCKUM (MPAKTUYECKUM) 3aHITUSIM;

odopmiieHUs1 J1abOPATOPHO-NPAKTUYECKUX PAOOT (3armojHEeHHe TaOJull,
pelieHre 3a7a4, HaMCaHUe BHIBOJIOB);

BBITIOJIHCHUST ~MHAWBUAYAJIbHBIX 3aJaHWH TI0 OCHOBHBIM TeMaM
JTUCITUTUTHHBL;

Harnucanue pedepaToB 1Mo mpodaeMaM TUCHUIUINHE "du3nka atoma'.
00s13aTEIPHOE TTOCEIICHHE JISKITMI BEIYIIETO MPETI01aBaTeNs;
JEKIIMM — OCHOBHOE METOJUYECKOE PYKOBOJCTBO TP HM3YUYEHUU
JUCLUIUINHBI, HAnOoJiee ONTHUMAalIbHBIM 00pa3oM CTPYKTYpPUPOBAHHOE U
CKOPPEKTUPOBAHHOE Ha COBPEMEHHBIN MaTepual;
B JIEKIIMM TJIyOOKO M MOAPOOHO, apryMEHTHUPOBAHO U METO0JIOTHYECKH
CTPOT0 pPacCMaTPUBAIOTCA ITaBHBIE MPOOJIEMBI TEMBIL;
B JICKIIMM JAlOTCS HEOOXOAMMBIE pa3Hble MOAXOABl K HCCIETyeMbIM
npobJiemMam;
MOATOTOBKY M aKTUBHYIO pab0Ty Ha Ja00OpaTOPHBIX 3aHATHUSIX;
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® [I0JIFOTOBKA K JIAOOPATOPHBIM 3aHATUSAM BKIIFOUAET MPOPAOOTKY MaTEpHAIOB
JIeKUUNA, PEKOMEHA0BAaHHOW y4eOHOM TUTEepaTyphl.

11.IlepeyeHs  MH(MPOPMALMOHHBLIX  TEXHOJIOTHH, HCIOJb3yeMbIX NpPH
OCYLECTBJICHMH 00pa30BaTeJbHOI0 IMpoLecca M0 JAUCHMILIMHE, BKJIKYAS
nepevYeHb IMPOrpPpaMMHOr0 odecrnedyeHus: U HHGOPMAIMOHHBIX CIPABOYHBIX
CHCTEM.

UreHnne JeKUMA C  HMCHOOJIB30BAHMEM  MYJbTUMEIUMHBIX  IPE3EHTALUM.
Hcnonp30BaHne aHUMHPOBAHHBIX MHTEPAKTUBHBIX KOMIBIOTEPHBIX AEMOHCTpalUi
Y MIPAKTUKYMOB-TPEHUHTOB T10 Py pa3AesioB TUCIUILINHEI

12.0nucanue MaTepuajbHO-TeXHHYeCKOW  0a3bl, HeoOXoAMMOW  JJs

OCylIeCTBJIEHHs 00Pa30BaTeJbHOI0 MPOLECCa MO AMCIUIJINHE.

e 3akperieHne TeOPETHYECKOro mMaTepualia U MpUOOpeTeHHEe MPAKTUYECKHUX
HABBIKOB MCIIOJIb30BAaHUS almapatrypbl sl TPOBEPKH (PU3MUECKUX 3aKOHOB
obecrieunBaeTcs 1adbopaTopusiMu (U3UIECKOr0 MPAKTUKyMa — 2 j1a0.

e [Ipu mnpoBeaeHUWH 3aHATHN HCHOJB3YIOTCS KOMIIBIOTEPHBIE KIIACCHI,
OCHAILIEHHBIE COBPEMEHHOU KOMITBIOTEPHON TEXHUKOM.

e [Ipu U3IOXKEHUU TEOPETHYECKOrO MATepHaja HCHOJIb3YETCS JEKIIMOHHBIN
3a]l, OCHAUIEHHBIH MYJbTUMEINUA TMPOEKIIMOHHBIM O0OpYJIOBAaHHEM U
WHTEPAKTUBHON JTOCKOM.

CocraButens: [T'acanoa P.H., xkaHng.Qwus.-mar.Hayk, JOIEHT Kadeapsl
busnueckoii anexrponnku JAIY.
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