MUHHUCTEPCTBO TPAHCIIOPTA POCCUVICKOM ®EJEPAIIANA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA

«POCCUMCKUHA YHUBEPCUTET TPAHCIIOPTA»

Kadenpa «Duzunka

AHHOTAIIYS K PABOYEM ITPOI'PAMME JIUCLIUITJIMHBI

«DuzukKa»
HampaBiieHne moaroToBKu: 09.03.01 — UudopmaTnka 1 BEIYUCIATENBHAS
TEXHUKA
[Tpoduns: ABTOMaTU3UPOBaHHBIE CUCTEMBI 00PaOOTKH
UHPOPMALIUY U YITPABICHUS
KBanuduxanus BeIMyCcKHUKA! bakanasp
dopma 00yUeHHS: OYHas

I'ox Hauaa HOATOTOBKH 2017




1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OcHOBHOH 11eJbI0 U3yYeHHs yueOHOM quctuiuinabl «Pu3nkay sBiseTcs GopMupoBaHe
y oOyuarouierocs KOMIETEHIMH U1 Hay4HO-UCCIIE0BATENIbCKOM e TeIbHOCTH.

HayuHo-uccnenoBarenbekas A€AT€IbHOCTD:

aHaJIM3 Hay4YHO-TeXHUYECKON MH(OpMaIK, OTE€YECTBEHHOIO 1 3apy0eKHOT0 OIbITA 10
TEMATHUKEC UCCIICAO0OBAHUA,

ydacTue B paboTax IO OpraHU3aIliK U IMPOBEICHHUIO SKCIIEPUMEHTOB Ha JEHCTBYIOIUX 00BEKTaxX
110 3aIaHHOM METOJIHKE;

00paboTKa Pe3yIbTaTOB AKCIEPUMEHTAIBHBIX UCCIETIOBAHNN C TPUMEHEHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH M TEXHUYECKUX CPEJICTB;

IIPOBEJCHUE BBIYMCIUTENBHBIX IKCIIEPUMEHTOB C HCIIOIb30BAaHUEM CTaHAAPTHBIX IPOrPaMMHBIX
CPEZCTB C LIEIbIO MOIY4YEHUS MATEMaTHYECKUX MOJEIIEH TPOLECCOB M 00BEKTOB aBTOMaTH3aL[H
U YIIPaBJICHNUS;

MOJTrOTOBKA JAHHBIX M COCTaBJIEHUE 0030pOB, pehepaToB, OTUYETOB, HAYUHBIX ITYOJIHKAIMHA U
JOKJIaA0B Ha HAYUHBIX KOH(i)CpCHIII/ISIX H CCMUHAapax, ydaCcTue BO BHCAPCHUUN PE3YJIbTATOB
UCCIIeIOBaHUM U pa3paboToK;

opraHu3anys 3alluThbI 00BEKTOB PIHTGJIJIGKTyEUILHOﬁ COOCTBEHHOCTH U PE3YJIbTATOB
UCCIJIEIOBaHUM U pa3pabOTOK KaK KOMMEPUYECKOU TallHbI IPEANIPUATHSL.

B paGoueii mporpamme o «®dusnke» 3a105K€HBI OCHOBBI (POPMHUPOBAHUS y OYAYIIHX
0akanaBpoB MMOAX0/1a K PEIIEHUI0 MPOo(eCcCHOHANBHBIX 3a/1a4, OPUCHTHPOBAHHBIX Ha
IPUKIIAJAHON BU (BUABI) MPO(hECCHOHATBLHOMN IEATEIbHOCTH KaK OCHOBHOM, UTO peaiu3yercs: Ha
OCHOBE COBPEMEHHBIX 3HAaHHUH ()yHaMEHTAIBHBIX 3aKOHOB (PU3UKH, a TAKKE
€CTeCTBEHHOHAYYHbIX IPEACTABICHUI O MaTepHUH, ABHKECHUU U (PyHIaMEHTAIbHBIX
B3aUMOJICUCTBUSAX.

Jucuummza «Pu3nka», OTHOCSINAACA K €CTECTBEHHOHAYUYHBIM JUCLUIUIMHAM, IIPEIIOoIaraet
Takke (opMupoBaHue y Oynyminx OakaJaBpoB HaBBIKOB M YMEHHUI B CIEAYIOIIUX 00JIaCTAX:

- aHAJIM3 HAYYHO-TEXHUYECKON MH(POPMALIUH, OTE€YECTBEHHOIO U 3apy0eXHOT0 OIbITA I10
TEMaTHKE UCCIIEIOBAHNS;

- IPOBEJICHUE BBIYUCIUTEIbHBIX 3KCIIEPUMEHTOB C UCIIOJIb30BaHNEM CTaHJAPTHBIX
IPOTPaAMMHBIX CPE/ICTB C LIEJbIO MOIYUYEHHs] MaTEMaTHYECKUX MOETIeH MpoIieccoB U 00BEKTOB
aBTOMATH3AlMK U yIIPaBJICHHUS,

- IOATOTOBKA JTJAHHBIX M COCTaBIIEHUE 0030pOB, pedepaToB, OTUETOB, HAYYHBIX MyOIHUKAINI 1
JIOKJIA/I0B Ha HAYYHBIX KOH(PEPEHIUIAX U CEMUHAPAX, yYaCTHE BO BHEJPEHUH PE3yIbTaTOB
WCCJIEIOBaHMH U pa3pabOToK.

N3yuenne kypca oOmeit pU3NKN B TEXHUYECKOM YHHUBEPCUTETE 00YCIOBIEHO BO3pacTaloen
pOJIbI0 (PyHIaMEHTAJIBHBIX HAYK B IOJrOTOBKE OakaiaBpa. ITO CBSA3aHO C TEM, YTO BHEIPEHUE
COBPEMEHHBIX BBICOKHX TEXHOJIOTUN B MPAKTHUECKYIO MHXKEHEPHYIO JEATEIbHOCTh
IperoiaraeT OCHOBATEIbHOE 3HAKOMCTBO PAOOTHUKOB ¢ (PU3NUECKUMHU OCHOBAMH MPOTEKAHUS
COOTBETCTBYIOILIMX MPOIECCOB, C KIACCUUYECKUMH U C HOBEHIIMMHU METOJIaMH (PU3MUECKUX
uccienoBanuil. JlaHHbIN Kypc 1aéT BO3MOKHOCTh OyAyIIUM OakaniaBpaM MOJIy4UTh TpeOyeMble
3HaHUS B 00J1aCTH (PU3MKH, a TaKXkKe IPUOOPECTH HABBIKU UX JaJbHEUIIETO MOMOIHEHHUS,
MCIOJIB3YS B 3TUX IIEJIAX pa3InyHbIe (B TOM UHCIE — JIEKTPOHHbIE) UCTOUHUKH HH(OPMALIUH.
bonee Toro, mporpamMma qucuuminHel «dusmnka» chopmrupoBaHa TakMM 00pa3oM, 4TOOBI HE
TOJILKO JIaTh CTYJCHTaM IpeICTaBICHNE 00 OCHOBHBIX pazzenax (U3UKH, TO3HAKOMUTH UX C
Han0oJiee BaKHBIMHU SKCIIEPUMEHTAIbHBIMU U TEOPETUYECKUMU PE3yJIbTaTaMHU, HO U IPOBECTH
JeMapKalHio MEKy HAyYHbIM U aHTUHAYYHBIM IIOJIXOJIOM B U3Y4EHHH OKPYXKAIOIIET0 MUpA.
JlucuyminHa y4uT CTyI€HTOB CTPOMTH MOJEIHN IPOUCXOSIINX SIBICHUN U IPOLIECCOB,



NPUBHBasi IOHUMAaHKUE PUYUHHO-CIIEICTBEHHOM CBSA3M MEXYy HUMH, GOPMHUPYS Yy Oy TyIIHX
OakanaBpoB MOUIMHHO HAYYHOE MHUPOBO33pEHUE.

Kpowme Toro, pu3uka co3maer yHUBEpCATbHYIO 0a3y JUIsl H3y4eHUs 00menpodecCHOHAIBHBIX U
CHEHUalIbHBIX JUCLMILINH, 3aKIa1bIBacT (PYHIAMEHT MOCIIEAYIONEro o0yuyeHus B MarucTparype,
acnupantype. OHa Ja€T LeabHOoe Mpe/ICTaBIeHHE 0 PU3NYECKUX 3aKOHAX OKPY’KAIOIIEro MUpa B
UX €MHCTBE U B3aUMOCBSI3H, BOOPY)KaeT OakaiaBpoB HEOOXOIMMbBIMH 3HAHUSMHU JUIS PELICHUS
Hay4YHO-TEXHUYECKUX 337a4 B TEOPETUUECKUX U MPUKIIAIHBIX ACTIEKTaX.

3ajaun JUCHUTIINHBI:

- (hopMUpOBaHKE y CTYJACHTOB OCHOB €CTECTBEHHOHAYYHOW KapTHHBI MUPA,

- OCBOCHHE OCHOBHBIX (DU3HUECKUX TEOPHii, TO3BOJISAIONINX OMUCATD SIBICHUS B IIPUPOJIE, U
IIPEJIEIOB IPUMEHUMOCTH 3TUX TEOPUH I PEILIEHUSI COBPEMEHHBIX U IMEPCIEKTUBHBIX
TEXHOJIOTMYECKUX 3a7a4;

- OBJaJieHue pyHIaMEHTAIbHBIMY MPUHIIMIAMHA U METOJJaMH PEIICHHUS HAyYHO-TEXHUYECKUX
3a[a4, MPUOOPETEHHE HABBIKOB SKCIIEPUMEHTAILHBIX HCCIIEIOBAHNIN U OIICHKH CTETICHU
JIOCTOBEPHOCTH IOJIy4a€MbIX PE3YJIbTATOB;

- (hopMupOBaHKE HABBIKOB 10 IPUMEHEHHUIO MOJIOXKEHUN (QyHIaMEHTAIbHOW (DU3HKH K
rPaMOTHOMY Hay4HOMY aHAJIU3y CUTYyallUi, C KOTOPHIMU OaKaiaBpy NPUAETCS CTAIKUBATHCS
IIPU CO3aHUU HOBOW TEXHUKU U HOBBIX TEXHOJIOTHIA;

- 03HaKOMJIEHHME CTYJEHTOB C UCTOPUEN U JIOTUKOH pa3BUTHSI (PU3UKU U OCHOBHBIX €€ OTKPBITUH.

B pesynbpraTe 0cBOCHMS IUCHUIUIMHBI «PU3UKa» CTYACHT JOJDKEH HaydUThCS UCIIOIb30BaTh
3aKOHBI (PU3UKH B BKHEHIINX MPAKTUYECKHUX MPHIIOKEHHSX; TTO3HAKOMHUTBCS C OCHOBHBIMHU
(GU3NUEeCKUMU BEIMUMHAMMU, 3HAaTh UX ONPEENICHUE, CMBICI, CIIOCOObI U €IMHULIBI UX
U3MEpEHUS; IPEACTABIIATh cede (pyHAaMeHTaIbHble (PU3HMUECKHUE IKCIIEPUMEHTHI U UX POJIb B
pa3BuTuu Hayku. Kpome Toro, CTyAeHT JoJKeH NpUoOpecTr HaBbIKU paboThl ¢ MpruOopaMu u
000pyIOBaHUEM COBPEMEHHOMN (U3NUECKOM J1a00paTOpUn; HABBIKK UCTIOIBb30BAaHUS Pa3IMYHBIX
METOJUK (PU3NUECKUX U3MEPEHUN U 00pabOTKU IKCIIEPUMEHTAIbHBIX JTaHHBIX; HABBIKU
MPOBEJEHUS a/IeKBaTHOTO (PU3MUYECKOTO M MATEMaTHYECKOT0 MOJIETTUPOBAHUS, a TAKKE
NPUMEHEHHS METOA0B (PM3UKO-MAaTEMATHUECKOTO aHAIN3a K PEIICHUIO KOHKPETHBIX
€CTECTBEHHOHAYUYHBIX U TEXHUYECKUX IPOOIIEM.

®dusmka, Kak Hayka o HanboJsee 00X 3aKOHAX MPUPO/IbI B TOM MM UHOM CTETIEHU UMEeT
HEIOCPEICTBEHHYIO CBA3b IIPAKTUYECKU CO BCEMU JUCUUIIIIMHAMU, U3Yy4a€MbIMH HA
IPOTSKEHUH BCET0 HHCTUTYTCKOTO Kypca. B yacTHOCTH, Ha 3akoHaX (PU3MKU OCHOBaHa padboTa
BCEX COBPEMEHHBIX aBTOMATHYECKUX YCTPOUCTB nepeaayun, coopa u o0paboTku MHOpMaIH.
HMeHHO 103TOMY B IpOLiecce YTEHUs JIEKIHUI JienaeTcs ynop Ha (U3HUeCKUid CMBICT SIBJICHUH,
HaOJII01aeMBIX B OKPY>KAIOLEM MUDE.

2. Mecro yueOHoii ucuuniuHbl B cTpykrype OIT BO

VYuebnasa qucuuiuinHa "@usuka" orHocuTes Kk 010Ky 1 "Aucuuminunel (Mogynu)" u
BXOJINT B €r0 0a30BYIO 4acTh.

3. Ilnanupyemble pe3yJibTaThl 00y4eHHs M0 TUCHHUIINHE (MOAYJII0), COOTHECEHHBIE €
IUVIAHMPYEMBbIMH Pe3yJibTATAMHU OCBOCHUA 00pa30BaTe/IbHO MPOrpaMMbl

[Iporniecc n3yueHus: AUCIUILIMHBI HATIPaBIeH Ha POpPMHUPOBAHUE CIEAYIONTUX
KOMIIETCHITAH:

I1K-3 CIOCOOHOCTBHI0 0OOCHOBBIBATH MPUHUMAEMbIE TTPOCKTHBIC PEIICHUS,
OCYHICCTBJIATH MOCTAHOBKY U BBIIIOJHATH SKCIICPUMCHTHI 110 ITPOBEPKEC UX
KOPPEKTHOCTH M 3PPEKTUBHOCTH




4. O01mast TpPyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
10 3auetnbix enunuil (360 ax. 4.).
5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[IpenogaBanue qucuUIUIMHBI «PU3UKA» OCYILIECTBISETCS B POpME JIEKIIHIA,
1ab0paToOpHBIX PabOT U MPAKTUUECKUX 3aHATUN.JIeKIIK TPOBOAATCS B TPAAUIIMOHHON KJIACCHO-
YPOUHOH OpTraHU3aIMOHHON (hopMe, IO THITY YIPaBJICHUS IO3HABATEILHOM JAEITEIHHOCTBIO Ha
78 % SBASAIOTCS TPAAUIIMOHHBIMH KJIACCUYECKU-JIEKIIMOHHBIMU (OOBSICHUTEIBHO-
WUIIOCTPaTUBHbBIE) U B 22% HCIIOJIb3YIOTCA HHTEPAKTUBHBIE TeXHONOrUU. IIpoBeieHnn 3aHATHI
[0 JUCLUIUIMHE (MOAYJI0) BO3MOYKHO C IPUMEHEHUEM JIEKTPOHHOTO O0yUeHUs U
JTUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH, peann3yeMble ¢ IPUMEHEHUEM
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHBIX CETEH MPH OTMIOCPEAOBAHHOM (HA PACCTOSHHH)
B3aMMOJICHCTBUH 00YYAIOIIMXCS U Melarornueckux paboTHUKOB. B mpoiiecce mpoBeaeHus
3aHATUN C IPUMEHEHUEM 3JIEKTPOHHOTO O0YYESHHSI U JTUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHIl IPUMEHSIOTCS COBpEMEHHbIE 00pa30BaTebHbIE TEXHOJIOTHH, TAKUE KaK (IIpH
HEOOXOIUMOCTH ):- UCIIOJIb30BAHUE COBPEMEHHBIX CPECTB KOMMYHUKAIIMH;- SIEKTPOHHAs
¢dopma oOMeHa MaTepuaiaMu;- TUCTAaHIIMOHHAs (popMa IPYNIOBBIX U MHIUBHTYaTIbHBIX
KOHCYJIbTAIIHi;- UCII0JIb30BAHNE KOMIIBIOTEPHBIX TEXHOJIOTUI U IPOTrPAMMHBIX ITPOTYKTOB,
HEOOXOIUMBIX 715l cOOpa U cCUCTeMaTu3aluy nH(OpMalnu, IPOoBEACHUS TPEOyeMbIX
porpaMMoii pacueToB u T.14. [IpakTnyeckue 3aHATHS 1 J1abOpaTOpHBIE pabOTHl OPTaHU30BAHEI C
MCIIOJIb30BaHMEM TEXHOJIOTUHN pa3BuBarolero ooyuenus. [IpakTuaeckuii Kypc BBITIOTHSAETCS B
BUJIE TPAAUIIMOHHBIX MPAKTUYECKUX 3aHATHI (00BICHUTENbHO-UILTIOCTPATUBHOE PEIICHUE
3a/1a4) B 00bEMe 28 akaJeMHUECKUX YacoB M § aKaJeMHUSCKHUX Yaca C HCIIOIb30BAaHHEM
MHTEPaKTUBHBIX TEXHOJOIHH (Bcero B I cemecTpe 36 akageMU4ecKHX 4acoB) B IEPBOM
cemecTpe. 3a peleHue 3a/1a4 1 ydacTtue B 00CYKJIEHUH PEIICHUH, a TAK)Ke 32 BBITIOJTHEHHE
JIOMAIITHET0 3aJaHMsl MPAKTUYECKUX 3aHITUN CTYJE€HTaM BBICTABIISIFOTCS OLEHKH 10 CUCTEME
PUTM-MUMUT.JIabopaTopHble paboThl B 00bEéMe 14 akageMHUYecKUX 4acoB U 4 akaJeMUYEeCKHX
yaca ¢ UCIOJIb30BaHNEM MHTEPAKTUBHBIX TeXHOJIOrHM (Becero B I cemecTpe 18 akamemuueckux
4acoB) B MIEPBOM U B 00bEME 14 akaieMHUecKuX 4acoB U 4 akaJeMHUYECKUX Yaca ¢
UCIIOJIb30BAaHUEM MHTEPAKTUBHBIX TeXHOJOTHi (Bcero Bo I cemectpe 18 akanemuueckux
yacoB). MIHTepaKkTHBHbBIE TEXHOJIOTUU PUMEHSIOTCS IIPU MOATOTOBKE K 3aIlIUTe pabOT KasKJ0To
[IUKJIA: IPEToiaBaTeslb OpraHU3yeT JTUCKYCCHIO IO 00CYX/IEHUIO TEOPETUUECKOro MaTepuaa
71a00paTOpHBIX paboT, a, IITaBHOE — 110 00CYKICHHUIO Pe3yIbTaTOB BHIMOJIHEHUS U pacuéra
norpemHoctel. [lnan o0cyxaaemMbIx BOIPOCOB MPUBEAEH B CIUCKE KOHTPOJIBHBIX BOIIPOCOB B
KOHIIE METOAMYECKUX YKa3aHUN K KaxJ10i JabopaTtopHoii padote. [lanee Bo BpeMst 3aIlUThI
nabopaTopHO# paboThI (WK ITUKJIIA TA0OPATOPHBIX Padb0T, 00BETUHEHHBIX STUHON TEMATHUKOM )
OTBET KaXJ0ro cTyAeHTa oneHnBaercs no cucteme PUTM-MUUT. [Ipu BoinogHEeHUN
71a00paTOPHBIX PabOT UCIIONB3YETCsl BUPTYaIbHBIN MpakTHKyM.CamMocTosTeNbHas paboTa
CTyJI€HTa OPraHU30BaHa C UCII0JIb30BAaHUEM TPAIUIIMOHHBIX BUJIOB paboThl. K TpaauunoHHbsIM
BUJaM padoTsl (73 akagemudecknx 4yaca B I u 49 gaca Bo Il cemecTpe) oTHOCSTCS paboTa ¢
JEKIIMOHHBIM MaTepuaioM, paboTa ¢ yueOHbIMH MOCOOUSMHU, ITOATOTOBKA K MOTYYEHHUIO
JIOTTYCKa, BBITTOJIHEHUIO U 3alUTe TaOOpaTOpHBIX paboT, pelieHre 3a1a4 JOMAITHET0 3aJaHus
JUISL IPAKTUYECKUX 3aHATHN. OIleHKa MOJIy4eHHbIX 3HaHUM, YMEHUH U HABBIKOB OCHOBAHA Ha
MOYJIbHO-peUTHHTOBOM cucteMbl PUTM-MUUT. ®oHBI OLIEHOUHBIX CPEACTB OCBOCHHBIX
KOMIIETEHIIMH BKJIIOUAIOT KaK BOIPOCH! TEOPETUYECKOTO XapaKkTepa JAJis OLIEHKH 3HAHU, Tak U
3aJJaHusl TPAKTUYECKOTO COAep KaHus (peleHre KOHKPETHBIX 3a/1ad, paboTa ¢ JaHHBIMU) JUIS
OLICHKM YMEHUH U HAaBBIKOB. TeopeTnyecKre 3HaHUs MPOBEPSIIOTCA IYyTEM IPUMEHEHUS TAKUX
OpraHu3alMOHHBIX (POPM, KaK MHIMBUAYaAJIbHBIEC M TPYIIIOBBIE ONPOCHI, COBMECTHBIH MOMCK
pereHus (MeTo1 MO3TOBOIO IITypMa, HallpuMep), BBIIIOJIHEHUE TECTOB C HUCIIOIb30BaHHEM
KOMITBIOTEPOB MJIM Ha OyMa)KHBIX HOCUTENSIX. TeopeTnyeckue 3HaHus IPOBEPSIIOTCS IMyTEM



NPUMEHEHHS TaKUX OPTaHU3aIIMOHHBIX (HOPM, KaK HHIMBUAYaJIbHBIE U TPYIIIOBBIE OMPOCHI,
COBMECTHBIH IMOUCK pelieHus (MEeTOA MO3rOBOro LITypMa, HalIpUMeEp), BHIIIOJIHEHNE TECTOB €
UCTIOJIb30BAHUEM KOMIIBIOTEPOB MM HA OYMaXKHBIX HOCHUTEIISAX..

6. ConeprxaHue TMCUUILTHHBI (MOIYJIS1), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jesiaM)

PA3JIEJI 1
MEXAHUKA

ITo paznenam 1,2

BBICTPBIN MHCBMEHHBIN OIIPOC,

TECTOBbIEC KOHTPOJIN, OLICHKA 3a PEILIECHUE 3aady,
OLICHKA 32 3aIIUTY JIA0OPATOPHBIX padoT.

Onenka BeicTaBisiercs B popmare PUTM-MUUT

Tema 1 [Ipenmer u 3anaun pusuku. MexaHuka.

KunemaTtuka nocrynareabHoOro JsvxeHus. KunemaTuka BpamaTeabHOroO ABUKCHUS.

Nmnynec Tena u cucreMsl Ten. Cuctemsl orcuéra. MHepunanpable cucteMsl orcyéra. I1epssii,
BTOPOI1, TpeTHii 3aKoHbl Hbl0TOHA. 3aKOH cOXpaHEeHMs UMITyJibca. 3akoH BeemupHoro
TATOTEHUS.

Tema 2 JIlnHaMuKa BpalaTeIbHOTO JIBUXKCHHUS.

MowmeHT cuibl. MoMeHT ummnynbca. MomeHnT unepuuu. Teopema Lltelinepa. OcHOBHOM 3aKOH
JUHAMUKU BPAIaTEeIbHOIO JBKEHU B ClIydae CUCTEMbI TOUEK U B CIIy4ae TBEPIOIO Tena.
3aKOH COXpaHEHMsI MOMEHTa UMITYJIbca. [ MPOCKOIBI.

Tema 3 PaboTa nepeMeHHON CUJIBL.

MomHocTs. Kunetnueckas s3Heprust Teja npu nocTynaTreaIbHOM ABUKEHUH (BBIBOJ (POPMYIIBI).
Brruncnenue BTOpoil KocMUYeCKON ckopocTH. KuHeTnueckas sHeprus Teia pu BpalaTeIbHOM
JBUKECHHH.

ITone cui. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CUJIBL, TpUMEpHL. [loTeHIManbHas SHeprusl.
IToTeHumanbHast YHEPTUA B MOJIE CHII TSKECTH, TOTEHIIMAIBHAS SJHEPTUS YIIPYTO
ne(OpMHUPOBAHHON NPYKUHBI (BBIBOJ ()OPMYJIBI). 3aKOH COXPaHEHHs YHEPTUU B MEXAHHKE.

Tewma 4 [IpuHumn otHocuTenbHOCTH [ anuies.

[Toctynartel DifHIITENHA B CIEIMATIbHOM Teopuu oTHOCUTENbHOCTHU. [Ipeobpa3zoBanus ["anues B
Kiaccuueckoit mexanuke. [IpeobpazoBanus Jlopena.

CrnenctBus u3 npeobpazoBanuii Jlopenna. CrokeHHE CKOPOCTEN B CIICIMATILHON TEOPUHU
OTHOCHUTEJIBHOCTH.

PenstuBuctckas nunamuka. [lonHas sHeprus tena B CnenuaibHON TEOPUU OTHOCUTEIBHOCTH.
OHeprus MoKos, KHHETUYECKas F3Heprus Tena. CBsA3b pElSITUBUCTCKON SHEPIHH U UMITYJIbCA.

PA3JIEJI 2
MOJIEKYJISIPHO-KUHETUYECKA ST TEOPUS Y TEPMOIMHAMUKA



Tema 5 ArperaTHoe COCTOSTHHUE BEIIECTBA.

MOI[eJ'IB «I/I,I[ea.]'IBHHﬁ ras3». OCHOBHOE YpaBHCHHUE MOHeKYHHpHO-KHHeTquCKOfI TCOPHHU I'a30B.
YpaBHeHHe COCTOsAHHA UACAJIBHOTO Ira3a. PaCHpGI[eJIeHI/Ie SHECPTHHU IO CTCIICHAM CBO60,HBI
MOJICKYIJI

Tema 6 PacnpeneneHHe MOJICKYJ HACAJIBHOI'O Ira3a Imo CKOpPOCTSAM U SHEPIUAM.

3akoH bonbiiMaHa AJis pacpeiesieHus YaCTUI] BO BHEIITHEM OTCHIIMAIBHOM TToJie. SIBiaeHus
nepeHoca.

Pabota, Temiota, BHyTpeHHsIsI SHEPrus ra3a. 1-e Hayayio TepMoauHaMuku. M3ompoiieccsl.
AnuabaTHBIN MOTUTPOIHBIN MPOLIECCHI.

Tema 7 Bropoe Hauano TepMOJIMHAMUKH.

CraTtucTudeckoe TOJIKOBaHHE 2-I'0 Hayajla TEPMOJUHAMUKUA. DHTPONHUS U UH(OpMALIHSL.
3aKpBITHIC U OTKPBITHIE cUCTeMbl. DIyKTyaruu, OuQypKanud 1 caMoOpraHU3aIus.

Tema 8 TepmoguHamMuyeckue yHKIIHH.

Xumudeckuil noreHuuan. PeansHele rassl. YpasHenue Ban-nep-Baanbsca. Dddexr Ixoyns-
Tomcona. CixnkeHne ra3zoB 1 KpUOT€HHAs TEXHUKA

PA3JIET 3
DJIEKTPOCTATHKA

ITo pazgenam 3-5

BbICTpBIN MHUCBMEHHBIN OIIPOC,

TECTOBbIE KOHTPOJIU, OIIEHKA 3a PElIeHUe 3a71ad,

OLIEHKA 32 3aIIUTY JIaOOPaTOPHBIX pabOT, YCTHBIN OMPOC (IK3aMEH).

Onenka B picTaBisgercs B popmare PUTM-MUUT

Tema 9 DnexTpuyeckoe noe.

3aKOH COXpaHEHMsI IIEKTPUUECKOTO 3apsiia. 3akoH Kynona. Hanps:k€HHOCTB 371€EKTPHUYECKOTO
noJist. IloTeHnman sneKTpuYecKoro mosns.

CunoBsle TMHUNA. DKBUNOTEHIMAIbHBIE TMHUU. CBA3b IOTEHIIMAJIA U HAIIPSLDKEHHOCTH. [IpuHImn
CYNEPIIO3UINH IS HANIPSHKEHHOCTH M MIOTEHIAAJIA SJIEKTPUYECKOTO MOJIS.

Tewma: Tema 10 Teopema ['aycca nns anekTpudeckoro nois. [Ipumeps! IpuMeHEHNs TEOPEMBI.
DNEKTPUYECKOE MOJIE€ B IUNIEKTPUKAX. DINEKTPUUECKUI 1UIT0JIb. BEKTOp MONIIpu30BaHHOCTH,

€ro CBS3b C HAIPSKEHHOCTBIO 2JICKTPUUYECKOTOo 1ojs. Teopema ['aycca 1uist Onst B TUIJIEKTPUKE.
Bexkrop anexrpuyeckoro cMemenus. [Ipumeps! npumenenus teopemsl ['aycca s mosis B



JIUBJIEKTPUKE.

Tema 11 [IpoBOJHUK B 2JIEKTPUYECKOM I1OJIE.

DIEeKTPOEMKOCTH MTPOBOIHUKA. BBIBO (hOPMYIIBI 1711 31EKTPOEMKOCTH MIapa. DIEKTPUUIECKUE
KOHJIEHCATOPbl. DJIEKTPOEMKOCTh KOHAEHcaTOpa. BeiBo (hopMyIbl A7 37EKTPOEMKOCTH
IUIOCKOI'O KOHIEHCATOpa.

OHeprus IPOBOJAHUKA B 3JIEKTPOCTATHUECKOM IoJie. DHeprus KoHjaeHcaropa. O0bémMHas
IJIOTHOCTb SHEPTHUH 3JIEKTPUYECKOTO TOJIA.

PA3JIEJI 4
[TOCTOSIHHBIN DJIEKTPUYECKHUN TOK

Tema 12 CoenuHeHue 371€MEHTOB AJIEKTPUUYECKON 1Ienu (Ha IpUMepe KOHIEHCATOPOB U
PE3UCTOPOB).

[TocTostHHBINM NeKTpUYECKUil TOK. 3aKkoH OMa JJis1 OJHOPOAHOTO YYacTKa LEMu. DIEKTPUIECKOoe
conpotusiienue. 3akoH Oma B nuddepennuanbaoit popme (BbiBoa). I.4.c. 3akon Oma i1t
HEOJHOPOJIHOTO ydacTKa 1enu. 3akod Oma s OJIHOM TeTH.

Tema 13 3akonsr Kupxroda.

3akon J[xoyns — Jlenna. JJocTonHCTBa ¥ HEIOCTATKH KIIACCHUYECKOM TEOPHH
AJIEKTPOIPOBOAHOCTH.

DNEeKTpUUECKUH TOK B BaKyyMe. SIBlIeHHE TEPMO3JIEKTPOHHOM SMUCCUU. DIIEKTPUUYECKHI TOK B
rasax.

PA3JIET S
DJIEKTPOMATHETH3M

Tema 14 MarautHoe 110J1€.

CunoBble TMHUU — TUHUM UHIYKIIMK MarHUTHOTO 1oJis. I'padudeckoe nzodpaxxeHue TMHUMA
MHAYKIUU. 3aKoH Amnepa. Bektop nHaykuuu MarHuTHOrO nosjs. [puniuun cynepno3unuu.
3akoH buo — CaBapa — Jlannaca, npuMepsl €ro NpUMEHEHUS.

Tewma 15 Teopema 0 HUPKYJIALMY BEKTOPAa MATHUTHOW WHJYKLIUH B BaKyyMe.

[Tpumeps! mpuMeHeHus TeopeMbl. PaboTa mo nepemMenieHu o MpoBOIHUKA C TOKOM B MAarHUTHOM
nosne. MarauTtHbii oTok. Teopema ["aycca [u1st MarHUTHOTO TOJISt

Cwuta Jlopenna. Y ckoputenu 3apsbkeHHBIX gacTuil. D¢ dekT Xommia.

Tema 16

BuTok ¢ TOKOM B MArHUTHOM T10Ji€. MarHUTHBI MOMEHT BUTKa C TOKOM. Teopema o

HUPKYJISIUU BEKTOpa MarHUTHOM MHYKIMH JIJIS TI0JIs1 B BelllecTBe. BekTop HanmpspkEHHOCTH
MarHUTHOTO T0JIA. 3aKOH MOJIHOTO TOKa.



Tema 17

MarsuuTtHoe nose B BeniecTse: runore3a Amiepa. Bekrop HamarHn4eHHOCTH. MarnuTHas
BOCIIPUUMYHMBOCTH BeniecTa. Ilapamarnernsm. Jluamaraetusm. @eppomarsetusm. [JoMeHsl.
ITetns rucrepesuca.

Tema 18

SIBneHne ANEeKTPOMArHUTHOM UHAYKIMU. THAYKTUBHOCTE KOHTYpa. IHAYKTUBHOCTE TOpOuIa
(BbIBOJ). SIBNICHME CAMOMHAYKIMH. SIBIeHHE B3aUMHONW MHAYKIMH.

Cuctema ypaBHeHuit MakcBesuia. JIocTOMHCTBA 1 HEIOCTATKU KJIIACCHUECKOU TEOPHH
JJIEKTpOMarHeTusma.

OK3AMEH

PA3JIET 6
KOJIEBAHUS Y BOJIHBI

ITo paznenam 6,7

BBICTpBIN MHCBMEHHBIN OIIPOC,

NEeCTOBbIE KOHTPOJIH, OIIEHKA 3a pPelleHue 3a/1a4,
OIIEHKA 3a 3alUTy J1ab0paTOPHBIX paboT/

Onenka BoicTasinsiercs B popmate PUTM-MUNUT

Tema 19

[Tepuonuueckue npoueccsl ¥ rapMOHUYECKHE KosleOaHus. Y paBHEHHE U TPUMEPHI HJI€aIbHBIX
FapMOHHYECKHUX OCLUIUIATOPOB (MAasiTHUKHU U 3JIEKTPUUYECKUIN KosieOaTeNIbHbIN KOHTYp). DHEeprus
KoJIeOaHU .

Tema 20

CBoOoIHBIE 3aTyXa0IIKe KOJIeOaHUs OCIUIIIATOPA C MOTEPSIMH (MEXaHUUYECKUE U
AJIEKTPOMArHUTHBIC). BEIHYKIeHHBIC KOIeOaHusI. AMIUTATYIa ¥ (ha3a BIHYKJICHHBIX
koJiebanuii. Pesonanc. ABTokoieOanus.

Tema 21

CrnosxeHnue xosiebaHuil (BEKTOpHOE onucanue, Ouenus, purypsl Jluccaxy). Paznoxenue u
cuHTe3 Kosebanuil. CBszanHble Konebanus. Bonubl. Buast BoaH. ITnockas rapMoHnueckas
BOJIHA (JUTMHA BOJIHBI, BOTHOBOE YMCIIO M BOJIHOBOI BEKTOP, (ha30Basi CKOPOCTh, ypaBHEHHUE
BOJIHBI). BOIHOBOE ypaBHEHUE B MPOCTPAHCTRE.

Tema 22



VYrpyrue BOJHBI B Ta3ax, JKUAKOCTSIX U TBEPBIX Telax. DIIEKTPOMarHuTHBIC BOJIHBL. BoiHOBOE
ypaBaenue. OnbiTel ['epria. M3nydenne qumnoisi. JHEPreTHYeCKUe XapaKTePUCTHKHU BOJH.
BekrTop YMoBa—IloitnTunra. Dddexr Jlommepa

Tema 23

Nntepdepeniyst BosH. Ctosune BoaHbl. VIHTEp(epeHIMOHHOE 10J1e OT JIBYX TOYEUHBIX
uctounukoB. Omnbit FOHra, MHTepdepomerp Maiikenbcona. MuTepdepeHus B TOHKUX TICHKaX.

PA3JIET 7
BOJIHOBAS OITTUKA

Tema 24

Hudpakuus Bons. [Tpunmun [Noitrenca-Openens. Judpakuus OpeHens Ha TPOCTEUIITHX
nperpaznax. Meroa 30H @penenst. Audpaxnus @paynrodepa (ogHa mens 1 JuppakiroHHAs
pemérka). Audpakuus bparra.

Tema 25

[Tpuniune! ronorpaduu. Jlucnepcus U SKCTUHKIMS BoJIH. Pa30Bast U IPyMHIoBasi CKOPOCTH
BOJH. [lonspuzanus BonH. [lonyyenue u aHanu3 TMHEHHO-TIOISPU30BAHHOIO CBETA.
[Tonsspu3anus cBeTa Npu OTPAKEHUU U MPETIOMIICHUH Ha TPAHULIE IBYX JUAJIEKTPUKOB. 3aKOH
Mairoca.

Tema 26

DNMUNTAYECKU TONSPU30BaHHbIN cBeT. HTepdepeHIns noaspru30BaHHbIX Ty4eil.
HckyccTBeHHas ontryeckast aHu30Tpomnus (POTOympyrocTh, JIEKTPOONTHIECKIE U
Marautoontuyeckue 3Qpdextsr). [lomHOE OTpakeHHe U ero MpUMEHEHUE B TEXHUKE. DJIEeMEHTHI
HEJIMHEHHOM OITHKH.

PA3IEJT 8
KBAHTOBAS I ATOMHASI ®U3NKA

ITo paznenam 8,9

BBICTpBIN MHCBMEHHBIN OIIPOC,

TECTOBBIE KOHTPOJIH, OLIEHKA 32 pellIeHue 3a/1a4,

OIICHKA 3a 3aIIMUTY JaOOpaTOpHBIX paboT, YCTHBIN ONpoc (IK3aMEH).

Onenka BoicTaBinsiercs B popmate PUTM-MUNUT

Tema 27

KBaHTOBEIE CBOIiCTBA SJICKTPOMArHuTHOT'O U3JTyYCHH. OCHOBHBIC 3aKOHBI TEIIJIOBOTO



uznydenus. Doroapdext u 3pdext Komnrona. KBaHTOBO-BOTHOBOI Tyann3m cBera

Tema 28

Kitaccnueckas monens ctpoenus aroma. @opmyita bansmepa u nocrynarel bopa. Tpu Buna
B3aUMO/JICHCTBHS JIEKTPOMArHUTHOIO M3JIy4eHHsI ¢ aToMaMu. JIazepHoe u3iyueHue.

Tema 29

['unoresa ne bpoins. OnbiTel {sBuccona u Jxxepmepa. Audpaxmust mukpodactunl. [IpuHuun
HeonpeneneHHocTH [ elizeHOepra. BomnoBas Gynknus. Ypasuenue Llpenunrepa.
MukpoyacTuia B OJHOMEPHOM NOTEHIIMAIBHOM SIME.

Tema 30

OpxHOMEpHBIN MOTEHIUANBHBINH Topor u 6aprep. TynHenbHbIN 3 dexr. HanoanexkTpoHuka.
CranuonapHoe ypaBHeHnue Illpeaunrepa 1t aroma Bojiopoja. BonHoBsie GyHKINU U
KBaHTOBBIC uncia. [IpaBuia otoopa.

Tema 31

OmnsiT lITepna u I'epnaxa. Ddpdexr 3eemana. dneMeHThl KBAHTOBOM cTaTUCTUKU. DepMHUOHBI U
6030Hb!1. [Ipuaun [laynu u nocTpoeHne NepruoAnYEcKON CUCTEMbl XUMHUUECKHUX AJIEMEHTOB
J.1. MenneneeBa. IIIOTHOCTD yKcia KBAHTOBBIX COCTOSIHMN M (DYHKIIUS pacrpeieeHusl.
Yposens Oepmu.

Tema 32

Oyuknus pacnpeaenenus Oepmu-Jupaka u bose-DitHITeHa. DHEPreTHYECKUE YPOBHH
MOJIEKYJI. 30HHAs KOHIENIUSA TBEPABIX TeA. Y poBeHb DPEPMU B UHCTHIX U IPUMECHBIX
MOJIYNPOBOJIHUKAX. TeMneparypHas 3aBUCUMOCTh IPOBOJAMMOCTH METAJIJIOB U
MOYyNPOBOTHUKOB. CBepXmpoBoauMocTh. DpdexT Xoia B MeTalIax U NOTYMPOBOJHUKAX

Tema 33
OnTHyeckue sBJIEHUS B TIOTYIPOBOAHUKAX ((POTOMPOBOAUMOCTD, IPOLECCHI T€HEPALUH U
pexoMOUHaIMK HOocuTenel 3apsaa). KoHTakTHbIe siBIEHUS B IOTYIIPOBOJHUKAX U PA3BUTHE

MHKPOIJICKTPOHUKH.

PA3JIEJT 9
SITEPHA S ®UBUKA. ®U3UKA JIEMEHTPAHBIX YACTULL U DJIEMEHTHI
COBPEMEHHOM ®U3NKU

Tema 34

OcCHOBBI (hU3UKH ATOMHOTO si7jpa (COCTaB M XapaKTePUCTUKH). PaanoakTuBHOCTD. SlnepHbie



peaklMK U OCHOBHI siIepHOM 3HepreTuku. 3Be3aa Tuna CosnHue. JleTeKTupoBaHUE SIACPHBIX
n3nydenuil. [londaTue o 103UMETpUN U 3allUTe.

Tema 35

@yHIaMEHTAIBHBIE B3aUMOJECHCTBUS U OCHOBHBIE KJIACCHI JIEMEHTAPHBIX 4acTULl. YacTULbI U
anTuyacTuisl. JlenTons! u agponsl. KBapku. Ha mytn k Benmukomy 00beHEHUIO.

Tema 36

OcHOBHBIE 0COOEHHOCTH KJIACCUYECKON, HEKJIACCUYECKON M MTOCTHEKIACCUYECKON (PU3HKH.

CoBpeMeHHBIE KOCMOJIOTHYECKHE IpeacTaBieHus. [Ipo0iaemMbl U mepCreKTUBE COBPEMEHHON
bu3uKu



