[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

ONO: Actpedep e paREROP ¢y napcTBeHHOd aBTOHOMHOE 06pa30BaTeIbHOE YUPeKIEHHE BbICIIEro 06pPa30BaHus

LlomkHocTb: PekTop «Poccniicknii yHUBepcUTeT ApYyx0b6I HapoaoB uMenu [atpuca Jlymymobn»
[ata nognucanus: 20.05.2026 14:48:45 ¥ P 24 P P ymy

YHUKanbHbI MPOrpaMMHbIN KIKOY:
ca953a0 2104001 N07Z£070Q0LT7ZNTOA£1 000 A~ H:l-lplcel-lel)l{a’I aKaﬂeMHﬂ

10
vuuo /71IvuoJr7J707 JU( OCT1a/0/7uac1od

HarMEHOBaHHE OCHOBHOTO yueOHoro moapasaeneHus (OYII)-paszpadoranka OIT BO)

PABOYASA NIPOTPAMMA JJUCHUIIJIMHBI

PU3UKA

(HauMEHOBaHHUE JUCIUILIMHBI/ MOTYJIS )

PexomengoBana MCCH ajis1 HanpaBJieHUs1 MOATOTOBKH/CIeHAJIbHOCTH:

21.03.01 HE®@TEI'A3OBOE AEJIO

(KO,I[ 1 HAUMCHOBAHUEC HAIIPABJICHUA HO,HI'OTOBKH/CHeHPIaJILHOCTI/I)

OcBoeHne  JUCHMIUIMHBI  BeleTcsl B paMKax  peaju3alldd  OCHOBHOM
npogeccuoHAIBLHON 00pa3oBaTeJIbHOM NporpamMmMbl Bbicuiero oopasoanus (OII

BO):

PA3PABOTKA HE®TSAHBIX U TA30BbIX MECTOPOXKJIEHHWI,

TPAHCIHOPTUPOBKA, XPAHEHUE U IIEPEPABOTKA HE®THU U T'A3A

(manmenoBanme (mpoduis/cienuanuzamms) OI1 BO)

2026 .



1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuiumHa «®u3nka» BXOOUT B mporpammy OakanaBpuata «Pa3paboTka HEe(TSHBIX U
ra3oBbIX MECTOPOXKICHUU, TPaHCIOPTUPOBKA, XpaHEHHWE U mepepaboTka HepTH U raza» Mo
nanpasienuto 21.03.01 «HedrerazoBoe nemo» u wusydaercs B 1, 2 cemectpax 1 kypca.
Hucuumnuny peanusyeT Hayuno-oOpa3oBarenbHbIi MHCTUTYT (DU3MYECKHX HCCIEIOBAaHUN U
TexHoyioruil. JlucuurniauHa coctouT W3 4 pasnenoB W 24 TeM M HampaBiieHA HAa H3yYCHHE
JIOTUYECKM OOOCHOBAHHOHM (M3MYECKON KapTHMHBI MHUpPA, MacCHBa TEOPETUUYECKHX 3HAHHUH C
MPUPOJHBIMU OOBEKTAMH U aHAJIOTaMHU, 0a30BBIX MOHATUN COBPEMEHHON (DU3HKH.

[enbto OCBOGHUS AMCUUILUIMHBI SIBISETCS (POPMUPOBAHUE Y CTYIEHTOB CHUCTEMbl HAYUHBIX
3HaHUH M 00uenpodeccHOHANBHBIX HABBIKOB, HEOOXOAMMBIX Ui PEUICHHUS KOHKPETHBIX
(bu3NYecCKUX U MaTeMaTHYeCKUX 3a/ay, BBISIBICHUS (PU3NYECKHMX OCHOBAHUN MaTeMaTH4YECKHX

MoJenen u - Jap.,

CO3aaHuUC

OJIarONpUSITHBIX ~ YCIOBUM ISt

caMoOpa3BUTUA CTYACHTOB,

(bOpMI/IpOBaHI/IC YMCHHA BBIACIIATH I'NTABHOC IIPU ITIOCTPOCHNHN MAaTEMATUUCCKUX MOI[CJ'ICfI.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHDBI

OcBoenne auctuIuiHbl «®DU3MKa» HaAMpaBleHO Ha (QOpPMUPOBAHUE Yy OO0yYarOMIMXCS
CJIEIYIOIIUX KOMITETEHIIUN (YaCTH KOMIIETEHIINHN):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXC NPU O0CBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

HIndgp

Komnerennus

HNHaUKATOPBI JOCTHKEHUST KOMIIETEHIIMU
(B paMKax JaHHOMW NHUCUMUTUIMHBI)

OIIK-1

Croco0eH peniath 3a1a4H,
OTHOCSIIMECS K
npohecCHOHATBHON
JIeATeIbHOCTH, IPUMEHSISI METObI
MO/JICJTMPOBAHHS,
MaTeMaTH4ECKOro aHaJIHN3a,
€CTECTBEHHOHAYYHBIC U
00IIenH)KeHEPHBIEC 3HAHUS

OIIK-1.1 3naet METOBI U TEXHOJIOTUH (B TOM YHCIIE
WHHOBAI[MOHHBIE) Pa3BUTH B 00JacTH HedTerazoBoro aena;
Hay4HO-METOAMYECcKoe obecneyeHne nmpodeccHoHaNbHON
JACATCIbHOCTH, MTPUHIMUIIBI HpO(i)eCCPIOHaHBHOIZ OTHUKH,

OIIK-1.2 YMeeT OCyIIECTBISATh UCCIIEIOBATENBCKYIO IEATEIBEHOCTh
0 pa3paboTKe ¥ BHEIPEHUIO HHHOBALMOHHBIX TEXHOJIOTHII B
obyactu He(Tera3oBoro Jiena; paspadaTbIBaTh MPOTPaMMbl
MOHHUTOPHHIA M OLIEHKH PE3YJIbTATOB peau3annum
npodeccHoHABHOM NeaTeNIbHOCTH; pa3pabaThIBaTh
nH()OpPMALMOHHO — METOANYECKHE MaTepualibl B 001aCTH
npodeccHoHANBHOM NeTeIbHOCTH; HCII0JIb30BATh
(hyHIaMeHTaNbHbIE 3HAaHUA PO ECCUOHATIBHOMN NeATETFHOCTH IS
peLIeHUs] KOHKPETHBIX 3a1a4 He(Tera30Boro NpOU3BOJICTBA;
OIIK-1.3 Bnaneer HaBBIKaMu (H3UUECKOTO U IPOrPAMMHOTO
MOJICIUPOBAHUS OTJCILHBIX (DparMeHTOB mpolecca Bridopa
ONTUMAJIBHOTO BapruaHTa JJIsI KOHKPETHBIX yCHOBHﬁ; HaBbIKaMHU
aHaJIM3a PUYMH CHIKEHHS Ka4eCTBa TEXHOJIOTHIECKUX IPOLIECCOB
u nipeasiaraet 3¢ (heKTUBHBIE CIIOCOOBI MOBHIMICHNUS Ka4eCTBa
MPOU3BOJICTBA pa0OT MPH BHITTOIHEHUH Pa3INIHBIX
TEXHOJIOTUUECKHX OTIEPAIMii; HABBIKAMH HUCIIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOIOB IJIAHUPOBAHUS 1
KOHTPOJIS TPOEKTOB, CBSI3aHHBIX C OCJIOXKHEHUSIMH,
BO3HHUKAIOIIUMHU ITPH MIPOM3BOJICTBE PadbOT;

OIIK-4

Crioco6eH pOBOANTE H3MEPEHUS
1 HaOmoqeHns1, 00pabaThIBaTh U
NPE/ICTABISATh
JKCIepUMEHTAIIbHbIE JJaHHbIE

OIIK-4.1 3HaeT TeXHOJOTHIO IPOBEICHNS THIIOBBIX
HKCIEPUMEHTOB Ha CTAaHAAPTHOM 000pYyI0OBaHUH B TaOOpaTOPHHU H
Ha MPON3BOJICTBE; KOMIUIEKC COBPEMEHHBIX METOJI0B 00pabOTKH
pe3yJIbTaTOB HAYYHO-HUCCIIEA0BATENbCKOM, TPAKTUYECKON
TEXHUYECKOH NEesTeTPHOCTH C HCIOJIB30BAHNEM HMEIOIIETOCS
000pynoBaHus1, IPUOOPOB ¥ MATEPHAJIOB,

OIIK-4.2 YMmeeT caMOCTOSITENbHO UCKATh, aHAIM3UPOBATh U
0TOMpaTh HEOOXOAUMYIO HH(OPMALINIO, OPraHN30BbIBATH,
peoOpa30BbIBaTh, COXPAHSITH U IIEpeiaBaTh €e; aHAIN3UPOBATh
BHYTPEHHIOIO JIOTHKY HayYHOTO 3HaHHUs; 000CHOBBIBAThH CBOIO




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)

MHPOBO33PEHUECKYIO H COIHAIBHYIO TIO3UINIO ¥ IPUMEHSTh
nproOpeTeHHbIe 3HAHUS B 00JIaCTSX, HE CBA3aHHBIX C
npodeccHoHANBHOM NeITeNIFHOCTEIO; OLICHUBATH HHHOBAIIMOHHBIC
PHCKH; COTIOCTABIIATh M 00pabaThIBaTh Pe3yabTaThl HAYTHO-
HCCIIEI0BATEIbCKON AESTENbHOCTH, HCIONbB3YsI CTAHAAPTHOE
obopynoBanue, mpuOOPHI U MaTEePHAJIb;

OIIK-4.3 BnaneeT TeXHUKOH IKCIEPUMEHTHUPOBAHUS C
UCTIONBb30BaHUEM MAaKETOB IPOrPaMM; OCHOBHBIMHU HANIPAaBICHUSIMU
Pa3BUTHUSI MTHHOBALMOHHBIX TEXHOJIOTHII B He()Tera30BOH OTpaciy;
HaBBIKaAMHU pa3paO0TKM MHHOBAIIMOHHBIX MOAXO00B B KOHKPETHBIX
TEXHOJIOTHSAX ¢ oMoIlsi0 APM;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JuctumanHa «®Pu3nKa» OTHOCHTCS K 00s3aTelbHOM YacTH Onoka 1  «/{MCHMIUIMHBI
(Momynm)» oOpa3oBaTeNbHOM MPOrpaMMbl BBICIIETO 00Pa30BaHHUS.

B pamkax o0Opa3zoBaTesnbHON MpOrpamMmbl BBICIIETO O0pa30BaHUS OOYYaIOIIMECS TaKxKe
OCBaWBAIOT JApPyrue JUCHHUIUIMHBI W/HWIW  TPAKTHKH, CIOCOOCTBYIOIIME  JIOCTHIKECHHUIO
3aIIaHUPOBAHHBIX PE3YIHTATOB OCBOCHUS AUCUUILTNHBI «DU3HKay.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux o0ocmudiceHuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmo8 0C80EeHUS OUCYUNTIUHB]

IlpenecTByrommue Ilocaenywmue
HIngp Haumenosanue }Jlflcﬂl/l)ilﬂﬂﬂblyMOI;[lyﬂﬂ }:ll/lcul/lﬂﬂl/lill}lil/;luO}lyﬂﬂ
& 9
KOMHUCTEHIIHH NMPaKTHKH* NPaKTHKH*
TexHONOTHYECKast MPAaKTHKA
(yuebHas);

leonesnueckas MpaxkTuKa;
Beiciras maTemMaTHka;
DIeKTPOTEXHHKA;

Xumus;

TeopeTnueckas MEXaHUKa,
MarepuanoseeHue u
TCXHOJIOTUA

Cnoco0eH pemaTh 3a/1a4H,
OTHOCSIIHECS K

poeCCHOHATBHOMI
JeSTeIbHOCTH, IPUMEHSIS KOHCTPYKIHOHHBIX
OIIK-1 1P MaTepHaloB;
METOIbl MOJICITUPOBAHUS,
I'nppasiika 1 HedTerazopas
MaTeMaTH4eCKOro aHalh3a,
THAPOMEXAHHKA,;
€CTECTBEHHOHAYYHbIC U
Tepmoanuamuka u
OOLIEHHKEHEPHBIC 3HAHUS
Terronepeaaya;

dusnka HeQTIHOTO U
ra30BOro IUIACTA;
ComnpoTuBiIeHHE MaTEpPHAIIOB;
Maremaruueckue METOAbI B
MHXCHCPHBIX IPUITOKCHUAX,

OIEeKTPOTEXHUKA,;
Xumus;
CnocobeH npoBoJHTh MarepuanoBeieHue U
M3MEpEHUs ¥ HAOJIOACHUS, TEXHOJIOTUS
OIK-4 00pabaThIBaTh U KOHCTPYKLIMOHHBIX
MpeCTaBIATh MaTepHaloB,;
9KCIIEPUMEHTAIIbHBIE lunpaBnvka u Hedrerasosas
JlaHHbIE TUIPOMEXAHUKA;
Tepmoaunamuka u
TEeIUIoNepeIaya;




IIpenmecrByromue Hocaenywomue
HaunmenoBanue pea YOI AyTom
HIudgp JUCIUTITHHBI/ MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KoMuereniim NMpPAKTHKH* NpPaKTHKH*

OCHOBBI aBTOMAaTH3AI[UU
TEXHOJIOTHYECKHUX MPOLIECCOB
HeTera3zoBoro MPOU3BOJICTBA;
Om3uKa HePTIHOTO U
ra3oBOro IIacTa;

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpHueil komnereniuid u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPYA0EMKOCTh JUCHUTUTUHBI «DH3UKa» COCTABIISCT «6» 3a4ETHBIX CTMHHII.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl

0OyueHusl.
Buj yueOHoii padoThI BCETIO, ak.u. 1 Cemectp(-b1) >
Koumaxmmnas paboma, ax.u. 105 54 51
Jlexrun (JIK) 35 18 17
Jlabopartopusie pabotsl (JIP) 35 18 17
IMpaktryeckue/cemunapckue 3ansatus (C3) 35 18 17
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 75 45 30
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 9 27
Oo0mast TpyA0eMKOCTb M CHUIITHHBI aK.4. 216 108 108
3a4.e/. 6 3 3

OO11ast TPYI0EMKOCTh TUCHUILTUHBI «DH3UKa» COCTABIIAET «6) 3aUETHBIX CTUHHII.
Tabauya 4.2. Buowl yuebnoii pabomul no nepuooam 0c8oeHus 00paz08amenbHOl NPOSPAMMbL 8blCULe20 00PA308aHUS OJIsL OUHO-3A0YHOU (hOpMbL

00yuenus.
Bupj y4eOHoii padoThI BCETO, ak.u. 1 Cemecrp(-ri) >
Koumaxmmnas paboma, ax.u. 62 28 34
Jlexun (JIK) 31 14 17
Jlabopartopusie pabotsi (JIP) 31 14 17
IMpaktuyeckue/cemunapckue 3anstus (C3) 0 0 0
Camocmosmenvras paboma 00y4arOwuxcs, ax.u. 118 71 47
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 9 27
Oo0mast TpyA0eMKOCTb M CHUIIIHHbI aK.4. 216 108 108
3a4.e/l. 6 3 3




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
padoThI*

Homep HaumenoBanmue pazaesna
pasiena AUCHHUTLIUHBI

[penmer ¢puznku. MeToas! GU3NIECKOT0 UCCIea0BaHuA. Poib

JIP
OKCIICPUMCHTA B (1)1/[31/[1(6. Pa3MepHOCTI/I (l)I/IBI/I‘{eCKI/IX BCJIIMYUH.

11 DuznyecKuit HIKCIEPUMEHT.

Cuctema otcuera. MarepuanbHas Touka. [Ipon3BoisHOE IBHKEHUE
MaTepHaabHOU TOUKU. BEKTOpBI IepeMenieHus], CpeiHed U
MT'HOBEHHOM CKOpPOCTH, CPETHET0 U MTHOBEHHOT'O YCKOPEHUSI.
YrioBas CKOPOCTh U YTII0BOE ycKopeHue. CBs3b MEXy YTIIOBBIMU
U TUHEWHBIMU XapaKTepUCTUKaMH IBIKeHUs. HopmanbHOoe 1
Kunemarvka n guHaMuKa MaTepuaibHOM TaHreHuuaabHoe yckopeHue. [lonnoe yckopenue. IlepBrlii 3aKoH JIK, JIP,
TOYKH. Herorona. Muepumanehelie cucreMsl otcuera. Cuia. Macca. Bropoit C3
3akoH Herorona. Tpernii 3akoH HetoToHa. I[In0THOCTE BemecTsa.
Cuna tspxectu. Bec tena. UmMnynbc. LlenTp nnepunu tena. 3akoH
COXPAHEHHsI UMITYJIbCA. 3aKOH U3MEHEHUS HMITYJIbCA.
Heunepuuansuelie cucteMsl orcdera. CHIIbI HHEPLHU.
IenTpobexxnas cuna nnepuun. Cuna Kopuonuca.

1.2

Kunernueckas sHeprus MaTepuaibHO#H Toukd. [loTeHInansHas
SHEprus MaTepuaIbHOl Toukd. CBA3b MOTECHINANBHON YHEPTUH U
Paznmen 1 |Mexanuka. 13 3aKOHBI COXpaHEeHHS. cuisl. [lonHas MexaHu4yeckast SHeprus. 3aKOH COXpaHEHUS
MEXAaHMYECKOM dHEpruu. YIpyrui U Heynpyrui HeHTpaabHbId yiap
1IapPOB.

JIK, JIP,
C3

ITocTynaTtenbHOE U BpalaTenbHOe JBUKEHHE. MOMEHT CHIIBI
OTHOCHUTEILHO TOUYKH ¥ OCH. MOMEHT UMITYJIbCa OTHOCHTEIHHO
TOYKH U OCH. 3aKOH COXPaHEHHsI MOMEHTA KOJIMYECTBA ABUKCHHUS. JIK, JIP,
OCHOBHOM 3aKOH IMHaMUKH BpalaTeIbHOro JBUKEHHsS. MOMEHT C3
uHepuuu TBepaoro tena. Teopema Llrelinepa. Kunernueckas
SHEPrus Bpalarouerocs Tena. ' mpockorl.

1.4 JuraMuka TBEPAOTO Tea.

I'apmonnueckue konedanus. CKOpoCTh, yCKOPEHHE. DHEPTHs
rapMOHMYECKUX KojeOanui. [IpyKMHHbIH MasTHHK.
MatemaTmueckuil u pusndecknii MasTHUKH. CBOOOAHBIE,
3aTyxarollre U BEIHY)KICHHbIE Koebanus. Pe3oHaHc.
Koaddrmument 3aryxanus. JlorapudmMudecknii 1eKpeMeHT
3aryxaaus. JJoopotHOCT. IIpomonbHbIe U TOTIepeyHbIe BOTHEI.
BonHOBO# GpOHT M BOTHOBASI TOBEPXHOCTh. Y paBHEHHUE IIOCKOM
BoJtHBI. J{imiHa BotHBI. CKOPOCTH paclipOCTPAHEHHUS BOJIHEI.

15 Mexanudeckue KojieOaHus ¥ BOJTHBI. JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

Crosiune BOIHEL.

1.6

Ocnosbl CTO. Cuisl TATOTEHU.

IIpunnune! otHocuTensHOCTU ["anmunes u DUHIITEHHA.
[Ipeobpazosanms [ammnes. [TocTymnat o ckopocTu cBera.
IIpocTpaHCTBO M BpeMs B TEOPUU OTHOCUTEIBHOCTH.
[Ipeobpa3zosanus Jloperna. CokparieHue ATUHBL. 3aMeIIeHIe
BpEMEHHU. PendruBucTCKOE ypaBHEHHE ABMKeHH. IMmynbc u
ckopocTh. COOTHOLIEHHE MEXAY Maccoi U SJHEPTHUEN.

JIK

1.7

I'mpponunamuxka.

3axoH [lackans. OCHOBHOE ypaBHEHHE I'MAPOCTATUKH.
Bapomerpuueckas ¢popmyna. 3akoH Apxumena. CtaioHapHoe
Te4eHHue KUIKOCTU. Teopema 0 Hepa3phIBHOCTU CTPYHU. Y paBHEHHE
Bbepnymnu. BsaskocTs xuakoctu. TedeHne BA3KOUN )KUJIKOCTH 110
Tpybe. ®opmyna [lyaseiins. JlamunapHoe 1 TypOyJIEHTHOE.

JIK, JIP

Paznen 2

MouekyisipHas puzuka u
TEPMOAVHAMHUKA.

21

MounekynsipHO-KUHETHYECKasl TEOPHS
HIeaIbHBIX TA30B.

[Tonarue TemnepaTypbl. AGCOMIOTHAS IIIKANa TEMIIEPaTyp.
OmnpeneneHue UaeaabHOro ra3a. OMIUPHUECKUE 3aKOHBI AT
U/ieaIbHBIX ra3oB. Yucno ABoragpo 1 MoJsIpHas Macca. Y paBHEHHE
Knaneiipona-MenneneeBa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KWHETUYECKOH TEOPHH HIEAITbHBIX Ta30B. 3aKOH PABHOMEPHOTO
pacIipefeneHys YSHEPTHH 110 CTEeTIeHsIM CBOOOIBI.

JIK, JIP,
3

2.2

HepBoe Ha4vaJlo TCpMOAMHAMUKHU.

[epBoe Havano TepmoauHaMuKy. [IoHATHE TEINIOEMKOCTH.
TerioeMKOCTb HICAILHOTO ra3a. Y paBHeHue Maiiepa.
Anmabarndeckuii mporecc. Y paaenue [lyaccona.
[Tonurponuyeckuit nporecc. Y paBHEHHE MOJUTPOIIBL.

JIK, JIP,
c3

2.3

Bropoe Hauano TepMOAMHAMUKH.

O6partumsble 1 HeoOpaTuMble nporieccsl. Lukir KapHo u Teopembl
Kapno. Hepasencto Knay3uyca. Bropoe Hauano TepMOAMHAMUKH.
®dopmynuposka Knaysnyca u Tomcona (KenbBuHna).
TepMoauHAMUYeCKOe ONpeieIeHNe SHTPONHU. 3aKOH BO3PACTaHUSA
sHTponuu. [Tapanokc 'ndo6ca. BeposTHOCTHBIN CMBICI SHTPOIIHH.
®opmyna bonsrmana. TepmonnHamudeckune GyHKIUU. DPdext
Joxoyns-TomcoHa.

JIK, JIP

24

Peanbnbie Tra3bl, XKUAKOCTU U TBECPAbIC TCJIA.

B3aumonelicTBue MOJIEKYII B pealibHBIX Ta3aX. Y paBHeHue BaH-nep-
Baanbca. BuyTpeHHsis aHeprus peajibHOro raza. Kputuueckoe
cocrostaue. O0nmacTh AByx(a3HeIX cocTossHui. [Iporeccsr
anpnabatudeckoro pacmupenus. CxKmKeHne ra3oB. TpeTbe Havao
TEPMOJIUHAMUKHU.

JIK

Pazgen 3

3J'I€KTp0MaFHCTI/I3M.

3.1

OCHOBEI DJICKTPOCTATUKH.

OneKTpUUecKue 3apsaabl U UX cBoHCTBa. 3akoH KynoHa.
Onekrpocrarnyeckoe nose. Hampsoxkennocts nosst. CuaoBele

JIK, JIP,
c3




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

auHuH. [IpyHIMI Cyneprno3uuuy AIeKTPHYECKHUX MOJIEH.
Onexrpuueckuii munonb. Teopema Octporpanackoro-I'aycca u ee
npuMeHeHns. Pabota B anexTpocTaTrdeckoM mose. [loTenmuan.
OKBUIIOTEHIMAIBHBIE TOBEPXHOCTH. CBA3b MEXIY
HaNpsDKEHHOCTHIO U TOTCHIIMAIOM.

3.2

ITocTOSHHBIH TOK.

Cuia TOKa M INIOTHOCTH TOKa. DiekTpoasrokymas cuna (3.11.C.).
Hcrounuku 2./.C. 3akon Oma 17151 OZHOPOIHOTO, HEOTHOPOJAHOTO
y4JacTKa [en, A 3aMKHyToi nend. [Ipasuna Kupxroda. 3akon
Jxoyns-Jlenna. MOUTHOCTh TOCTOSTHHOTO TOKa. 3akoHbl OMa 1
Jlxoynst -Jlenna B auddepeHnnanbHOM BUC.

JIK, JIP,
C3

3.3

MarsuTtHoe II0JI€.

Bekrop MarHuTHOM MHAYKIMHU. MarHUTHBIM MOMEHT PaMKU C
ToKOM. HampskeHHOCT MarHUTHOTO 10JIs1. 3aKOH AMIiepa. 3aKoH
Bbuo-Casapa- Jlamnaca. Cynepno3unus MarHUTHBIX noJieil. Teopema
O UPKYJIAIUU BEKTOpA HANIPAKECHHOCTH MAarHUTHOTO TTOJIA.
B3anmogeiicTBre napauienbHBIX TOKOB. MarHUTHOE 10JIe
IBrKymierocs 3apsaa. Cuna Jlopenna. JBrmkeHne 3apsHKeHHBIX
YaCTHIl B MATHUTHOM IIOJI€.

JIK, JIP,
C3

3.4

9H€KTpOMaFHI/ITHa$[ HWHAYKIHS.

3akon ®apanes. [Ipasuiio Jlenna. SIBneHne caMOMHAYKIUY U
B3aUMHOU MHAYKUMU. UHAYKTUBHOCTB. Toku Dyko. DHEprus
MAarHUTHOI'O ITOJIS.

JIK, C3

3.5

IlepemeHHbIE TOKH. DIEKTPOMarHUTHbIE
KoJIcOaHuUsI.

CoOcTBeHHBIE (CBOOOIHBIC) 3IIEKTPOMAarHUTHBIC KOJICOaHUS.
KonebarenbHbIiA KOHTYp. 3aTyXaronue Koebanus. BeiHy K 1eHHbIE
3JIeKTpOMarHUTHbIE Konebanus. [lepeMeHHBIiH TOK.
ComnpoTuBieHue, eMKOCTb M HHAYKTUBHOCTb B LI IEPEMEHHOTO
ToKa. Pe3oHaHCc. DHEprust U MOITHOCTh MEPEMEHHOTO TOKA.

JIK, JIP

3.6

OcHoBHI Teopuu Makcesia.

Teopust Maxkcgeinna. Tok cmemenus. BzaumHoe npeBpailieHue
SJIEKTPUYECKUX U MATHUTHBIX ToJieil. Cuctema ypaBHEHUN
MakcBelia B MHTErpanbHoOi U nuddepeHmansHoi Gpopmax.

JIK

Paznen 4

OnTuka. ATOMHas U siiepHast
¢usuka.

4.1

SHCKTPOMaFHI/ITHaﬂ npupo/ja cBera.

OneKTpoMarHuTHEIE BOHBL. [110CKHE 3IeKTpOMarHUTHEIE BOJTHEL.
CBoiicTBa 311eKT-pOMarHuTHBIX BOJH. [lIkana 31eKTpOMarHuTHBIX
BosIH. BonHoBoe ypaBHeHHne. CKOPOCTb pacIpOCTPaHEHUs BOJIHEL.
Oueprus BosHbL. Bektop YMmosa-TloiinTuHra. Crosune
JIEKTPOMArHUTHbIE BOJIHBL VIcTOUHUKY cBeTa.

JIK

4.2

FCOMC’I‘pI/I‘IGCKaﬂ OIITHKA.

puannn @epma. O6macTh NPUMEHUMOCTH TEOMETPUIECKON
onrtuku. llenTpupoBanHas ontuueckas cuctema. Ilpenominenue Ha
cepuyeckoii noBepxHocTH. Tonkas nmn3a. [Ipocreiinime

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

ONITUYCCKHEC HpI/IGOpI)IZ rias, jJyna, MUKpOCKOII, TEJIECKOIL.
HOFpeHIHOCTPI OIITUYCCKHUX CUCTECM.

4.3

BonnoBas onruka.

Wntepdepennns ceera. KorepeHTHBIE 1 HEKOT€PEHTHBIE BOJIHBI.
MeTopI TOTyYIEHHUsI KOTEPEHTHBIX BOJH B onTrke. OnTHdyeckas
JnmHa myTd. VIHTepdepeHnns cBeTa B TOHKHX IuIeHKax. [Tomocst
PaBHOM TOJIIMHBI M paBHOTO HakyioHA. Kombiia HeloToHa.
Wntepdepomerps! 1 ux npuMeHenue. [lorarue o romorpadun.
Hudpaxmus cera. [Ipuamun [oitrenca-Openens. O0bacHeHHE
IPSIMOJIMHEMHOIO paclpocTpaHeHus ceera. Meroa 30H OpeHenst.
Ipumep mudpakiun Openens. Judpakuus OpayHrodepa.
Hudpakumonnas pemerka. CriekTpanbHble XapaKTePUCTUKU
IpakIMOHHOI perneTky. Judpakiys peHTTeHOBCKUX JTy4eH.
®dopmyna Bynbda-bparra. [ToHsTHE 0 pEHTT€HOCTPYKTYPHOM
ananuze. [lomspuzanus ceeta. EcTecTBEHHBIN U NOISPU30BaHHBIN
cBeT. 3akoH Mamroca. [Tonstue o popmymnax Openens. 3akoH
Bprocrepa. INonspuzarust npy IBOHHOM JIy4eNpeIOMICHUH.
WnTtepdepenuns nmoaspu3oBaHHbIX Tydei. L[Beta ToHKHX
KPHCTaJUIMYECKHX IUTACTUHOK. VICKycCTBEHHAs: aHN30TPOIIHSI.
O¢dexr Keppa. MarautHoe BpalieHue IIOCKOCTH NOISPU3ALIH

JIK, JIP,
C3

4.4

KBanroBas onruka.

TemnoBoe m3nydeHne. AGCONIOTHO YepHOe Telo. 3akoH Kupxroda.
3akon Credana-bonbimana. 3akon cmenienns Buna. ®opmyiia
[Tnanka. ®oto3¢d et BHEUIHNIT U BHYTPEHHUN. 3aKOHBI

CronetoBa. ®oToHbl. YpaBHeHHe DitHmTeHHA. Ddpdext Komnrona.

Hasnenue cBeta. KopmyckynspHO-BOJIHOBaAs IPUPOA
MUKPOYACTHII.

JIK, JIP,

4.5

BBeeHre B aTOMHYIO (PH3HUKY.

Atom Bopa. [Tpuniun coorBetcTBUsA. KOpmycKyIspHO-BOTHOBON
nyanusM. MaTepnperarus BonH ae bpoina. CooTHOmEHHS
HEOIPECIEHHOCTEN

JIK

4.6

D7eMEHTHI KBAHTOBOH MEXaHHKH.

dotoaddexT BHEMTHNI 1 BHYTpeHHUHA. OIBITH M 3aKOHBI
CroneroBa. YpaBHeHue OiHinTeiiHa. KpacHas rpanuna. ®otoH:
SHEprHUsi, UMITyJIbC, Macca.

JIK

4.7

®dusuka spa.

Tunsl B3aMMOJEHCTBHS YACTHI] B SIpE, CTATUCTUYECKUE
XapaKTePUCTHKH aTOMHBIX sifiep. PaInoakTHBHOCTbD, XapaKTepHBIC
BpPEMCEHA M BHBI PACIIJIOB, PaJHOAKTHBHEIC CEMEHCTBA, 3aKOHBI
paznoaKTUBHOTO paciajaa

JIK

* - zanmostHsieTcs Toabko Mo QUHOM dopme obyuenus: JIK — nexyuu, JIP — rabopamoprvie pabomot, C3 — npakmuyeckue/ceMunapcrkue 3ansamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HEOOXOTUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynutopus s IPOBEICHUS 3aHATHI
JIEKIMOHHOTO TUIIa, OCHAILIIEHHAs
JleximonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOeIH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEINA TPE3CHTAIIHN.

Aynaurtopust 115 IPOBEICHHS Ta00PaTOPHBIX
paboT, MHANBUAYATEHBIX KOHCYIbTALINH,
TEKYIIEro KOHTPOJIS U IIPOMEKYTOUHON
aTTeCTAllNU, OCHAICHHAS KOMILICKTOM
CIIEIUATM3UPOBAHHON MeOen 1
000py/IOBaHUEM.

JlaGopaTtopust

AyauTopus Juisl IpOBEICHUS 3aHATUI
CCMHUHAPCKOI'0 TUIla, TPYHIIOBLIX U
VHJIMBU1yaJIbHBIX KOHCYJIBTALIMM, TEKYILErO
KOHTPOJIA U POMEKYTOYHOM aTTECTALINH,
OCHAILIEHHAs] KOMIUIEKTOM
CHeIMaIU3UPOBAHHON MeOen U
TEXHUYECKUMH CPEICTBAMU MYJIbTUMEINA
IIPE3EHTALAMN.

CemuHapckas

AymuTopus Ui CaMOCTOSITENIbHON PabOTHI
oOy4Jaronuxcst (MOXKET UCIIOIb30BaAThCS NS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIbTAIUH), OCHAIIIEHHAs KOMIUIEKTOM
CreLUaIU3UpPOBaHHON Mebenu 1
KoMnbroTepami ¢ goctynoM B SUOC.

Jns
CaMOCTOSITEIbHON
paboTsl

* - ayIUTOPHS JAJIsL CAMOCTOSATENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7.  YUYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUIMHBI

Ocnoenas numepamypa:

1. CaBenweB U.B. «Kypc obmieit puzukny» 1.1-4. — CII6.: Jlans, 2022

2. bytko H.b., Crenuna C.I1. «O0mas ¢puzuka. JlabopaTopHbIii NMPaKTHUKYM s
xumMukoB» M.: U3a-Bo PY/IH, 2023
Lononnumenvnas rumepamypa:

1. bytko H.b., Crenuna C.I1. «MeTonnueckre peKOMEH AN U 3aTaHUS JJ1sI
camocCTosTeNIbHOU paboTel o (usuke. Paznen «Mexanukam» M.: M3a-8o PYIH, 201

2. bytko H.b., Crenuna C.I1. «MonekymsipHas (pu3nka 1 TepMOIUHAMUKA.
MeTtoanueckie peKOMEHIaluH U 3aJJaHus JJIs1 CAMOCTOSITEIbHOM paboThl o pusuke» M.: U3n-
Bo PYJIH, 2019

3. Crenuna C.I1., bytko H.b. «Metoanueckue peKOMeH1alluy U 3a1aHusl IS
CaMOCTOSTENIbHON paboThI Mo (pu3uke. DinekTpuuecTBo U Maraetusm» M.: Uzn-so PY/IH, 2018
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4. bytko H.b., Crenuna C.II. «Metoanueckue peKOMEHIalluU U 3aIaHusl ISt

CaMOCTOSITENIbHOM pabOThI 10 PU3UKE [Tl CAMOCTOSITEILHON pabOThI CTY/I€HTOB CIEMATLHOCTH

"Xumus". Paznensr: "Ontuka". "Atomuas u sinepnas ¢pusuka» M.: U3n-so PYJIH, 2019
5. CuByxuH [1.B. «O06muii kypc ¢puzukm» 1.1-3. — M.: @uszmariur, 2021
6. Kanamnukos C.I'. «Qnexrpuuectso» M.: DUIMATIINT, 2003
7. Kukoun A K., Kukoun 1U.K. «Monekymnsapnaas ¢uzuka» CII6.: Jlaas, 2008
8. Jlanacoepr I'.C. «Ontuka» M.: ®DUZMATIIUT, 2003
9. Tpodpumona T.U. «Kypc buzuku» M.: Axagemus, 2020

10. Bonbkenmreiin B.C. «Coopuuk 3anau o obuiemy kypey gusukuy C-I16: Kanxubrit

mup, 2011
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPbIM CTYAEHTHl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBAaHHUH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTpoHHo-0mbmmoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas 6ubianoreka onnau» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru
- OBC «Tpounkuiit mocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DJICKTPOHHBIN (YOHJT TPABOBON ¥ HOPMATUBHO-TEXHUICCKOU JJOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cuctema Suaekc https://www.yandex.ru/
- nouckoBas cucrema Google https://www.google.ru/
- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 CAMOCMOAMENbHOU pabomul 00Y4AOWUXCA NPU
0C80eHUU OUCYUNTUHBL/MOOYIA™:
1. Kypc nexunii no qucumiuinae «@uU3nkay.

* - Bce y4eOHO-METOAMYECKHE MaTepUalIbl Ul CaMOCTOATENBHON paboThl 00yJaromuxcs
pasMelarTcs B COOTBETCTBUH C JIEHCTBYIOIIUM MOPAIKOM Ha cTpaHule auciuminasl B TYHUC!
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PABPABOTYMUK:

KpaBuenko Huxouai

JoueHt IOpreBnu
Jonocnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
KpaBuenko Huxouai
3aBenyromuii kadeapoit IOpbeBuu
Jonoscnocms BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb OII BO:
TroxaBkuHa Oibra
ITpodeccop Banepbesna
Honxcnocmo, BYITT Ioonuce Damunus U.0.
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