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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuiumHa «Pu3nka» BXOJUT B Iporpammy OakanaBpuara «lIpukiannas nHpopMaTukar»
no HampasieHuto 09.03.03 «lIpuknagnas wHDOpMaTHKa» W H3y4daeTcs B 3 cemecTpe 2 Kypca.
Hucuummuay peanusyeT HaydHo-oOpa3oBaTenbHBIA HWHCTUTYT (DU3MYECKHUX HCCICIOBAHUN U
TexHosoruil. JlucummimHa coctoutr U3 4 pas3nenoB U 24 TeM W HalpaBi€Ha Ha H3y4eHHUE
JIOTHYECKH OOOCHOBAHHOW (PU3MUECKOW KAPTHHBI MHpPa, MAacCHBa TEOPETUYECKUX 3HAHHUU C
MIPUPOJAHBIMU OOBEKTAMH U aHAJIOraMU, Oa30BBIX MOHATUN COBPEMEHHOU (DU3HKH.

[lenpo OCBOCHHS AMCHUILINHBI SBISETCS (POPMUPOBAHUE Y CTYIEHTOB CHCTEMBI HAYYHBIX
3HAHUA U 001enpodecCHOHATBHBIX HABBIKOB, HEOOXOAMMBIX [IJISl PELICHUS KOHKPETHBIX
(bU3MUECKUX M MATEMATHUYECKUX 3a/1a4, BBISIBICHUS (PU3NYECKUX OCHOBAHUNA MATEMATHUECKUX
Mozaenel W Ap., co3AaHHME ONArONpHATHBIX YCIOBUM 1S CaMOpPa3BUTHS  CTYIIEHTOB,
(hopMUpOBaHHE YMEHHUS BBIACISATH TJIABHOE MPU TIOCTPOSHUU MATEMAaTUICCKUX MOJICIICH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenue aucuuIUIMHBL «®PU3MKa» HaANpaBlIeHO Ha (QOpMUPOBaHUE Yy OO0yYarolmMXxcs
CJICAYIOIIMX KOMITETEeHIUH (YacTH KOMITETECHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl 10CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW IHUCIUILIIHEI)
Cnocob6eH npUMeHATh
€CTECTBEHHOHAY4YHbIE U OIIK-1.1 3HaeT OCHOBBI MaTeMaTHKH, (PU3UKH, BEIYACITHTEIIEHON
o0IenHKEeHEPHbIC 3HAHNUS, TEXHHUKH U IIPOTPaMMHPOBaHUS;
METO/Ibl MATEMAaTUYECKOTO OIIK-1.2 YmMeer pemaTth cTaHAapTHBIC IPO(QECCHOHANBHBIC 3a0aul
OIK-1 aHaIM3a ¥ MOAEIHPOBAHUS, C IPUMECHEHNEM €CTECTBEHHOHAYUHBIX U 00IIe-HHKXEHEPHBIX

TCOPETUYCCKOT0O U 3HaHHﬁ, METOAO0B MATEMATHYCCKOI'O aHaJIN3a U MOJCIIUPOBAHUSA,

3KCIIEPUMEHTAIILHOTO OIIK-1.3 Bnaneet HaBBIKAMU TEOPETHUECKOTO U
HCCIICIOBaHMA B 9KCIIEPUMEHTAIBHOIO UCCIEA0BaHUS OOBEKTOB MIPOPECCHOHATBHOMN
npodeccuoHaTbHOM JIeSITENIbHOCTH;
JIeSITeIbHOCTH

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Huctunnmaa «®Pu3nka» OTHOCHTCS K 00si3aTenbHOM YacTu Onoka 1 «/lucuurinabl
(Momynn)» o6pazoBaTeNbHON MIPOTrPaMMBbI BBICILIETO 0Opa30BaHuUs.

B pamkax o0pa3zoBaTenbHON MpOrpamMMbl BBICIIETO O0pa30BaHHS OOYYAIOIIMECS TaKXKe
OCBaWBAIOT JApPyrue JUCHHWIUIMHBI W/WIW  TPAKTHKH, CIOCOOCTBYIOIIME  JIOCTHIKECHHUIO
3aIIaHUPOBAHHBIX PE3YIHTATOB OCBOCHUS AUCIUILTHHBI «DU3UKaY.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux O00CmudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTBylommue ITocaenyrwomue
HIngp Hanwenosanue uncﬁlﬁmnﬂm;’MOI;ynﬂ, HHCHHHﬂHfIiI/;lOLIyJII/I,
KOMIIETEHIIHH . .
MPAKTHKH NMPAKTHKH
CrniocoOeH MPUMEHSATh CHMBOJIBHBIE METOJIBI Teopus BeposiTHOCTEN U
€CTEeCTBEHHOHAYYHBIE U MaTeMaTHYECKOr0 aHaJIN3a; MaTeMaTH4eCKasl CTaTUCTHKA;
OIK-1 0OIIenH)XEHEPHBIC 3HAHMS, AnreOpa U aHaTUTHYECKast Kubepbe3onacHOCTb
METOJIBI MATEMATHYECKOTO reOMEeTpHS; TIPEeANPUSATHS,
aHaNM3a U MOJIEITUPOBAHUS, JuckpeTHast MaTeMaTuKa U NmMuranmonnoe
TEOPETUIECKOTO U MaTeMaTHYeCKast JIOTHUKA, MOJICTIHPOBAHHUE;




IIpenmecrByromue Hocaenywomue
HanmenoBanue pen YOI Ayiont
HIudgp JUCIUTITHHBI/MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KOMIIeTeHI[UH * «
MPaKTHKH NPaKTUKHU
9KCIEPUMEHTAIBHOTO HNmutanmonHoe
HCCIICIOBaHMA B MOJICIIHPOBAHME CETEBBIX
po¢eCCHOHATBHOM CHUCTEM;
JeSITeTbHOCTH AHanm3 O0NBIINX TaHHBIX;

JIuneitHoe U HeMMHENHOE
NpOrpaMMHUPOBAHUE;
DKOHOMETPUKA;

MicroPython aist yerpoicTs
YMHOTO JIOMa;
HayuHno-uccnenoBarensckas
pabora (nosry4eHue
MEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeIOBATEIHCKON paboTHI);

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPYI0EMKOCTh TUCHUILTUHBI «DH3UKa» COCTABIISACT «3» 3a4ETHBIC CTUHHIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0c80eHUs 00PA308amMeNIbHOlU NPOSPAMMbL 8blCUe20 00paA308aHus Olisl OYHOU (HopMbl
0OyueHusl.

Bux yueoHoii padoThI BCETO, ak.u. CeMech pCEr)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 54 54
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 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

[Ipeamer ¢pusuku. MeToas! ¢pusmueckoro ncciaeaoBanus. Poib

JIP
9KCIEepUMEHTa B u3uKe. PasMepHOCTH (U3HIECKUX BEJIHYHH.

11 Pur3nuecKnil SKCIIEPUMEHT.

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 3akon HetoToHa. [1n0THOCTE BemecTsa.
Cuna tspxectu. Bec tena. Umnynbc. LlenTp nnepuuu Tena. 3akoH
COXPaHEHHsI UMITYJIbCA. 3aKOH U3MEHEHUS] HMITYJIbCA.
Heunnepuuansuelie cuctemsl orcdera. CUIbl 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 JIK, JIP
MEXAaHMYECKOM dHEpruu. YIpyrui U Heynpyrui HeHTpaabHbId yiap
11apoB.

ITocTynaTtenbpHOE ¥ BpalaTenbHoe JBHKEeHHEe. MOMEHT CHITBI
OTHOCHUTEILHO TOYKH ¥ OCH. MOMEHT UMITYJIbCa OTHOCHTEIHHO
TOYKH U OCH. 3aKOH COXPaHEHHsI MOMEHTA KOJIMUECTBA ABUKCHHUS.
OCHOBHOM 3aKOH IMHAMUKH BpallaTeIbHOro JBUXKEHHs. MOMEHT
uHepuuu TBepaoro tena. Teopema Ilrelinepa. Kunernueckas
SHEPrus Bpalarouerocs Tena. ' mpockorl.

1.4 Junamuka TBEpAOTO TENa. JIK, JIP

I'apmonnueckue konedanus. CKOpoCTh, yCKOPEHHE. DHEPTHs
rapMOHMYECKUX KojeOanui. [IpyKMHHbIH MasTHHK.
MaremaTuueckuii 1 puzndeckuit MassTHUKH. CBOOOIHEIE,
3aTyXaolllKe U BEIHYXKICHHBIC KoJieOanus. Pe3oHanc. JIK, JIP,
Koadhpumment 3atyxanus. Jlorapupmudeckuii 1eKpeMeHT C3
3aryxaaus. JJoopotHOCT. [IpomonbHbIe U TOTIepeyHbIe BOTHEI.
BomHOBO# GpOHT ¥ BOJTHOBAS IOBEPXHOCTh. Y PaBHEHHE TIOCKOH
BouHBL J{mrHa BoaHBI. CKOPOCTH pacrpOCTpaHEHUS BOTHEL.

15 Mexanndeckne KojaeOaHust ¥ BOJIHEI.




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

Crosiune BOIHEL.

1.6

OcHoBel CTO. Cunsl TATOTEHHS.

IIpunnune! otHocuTensHOCTU ["anmunes u DUHIITEHHA.
[Ipeobpazosanms [ammnes. [TocTymnat o ckopocTu cBera.
IIpoctpaHCTBO U BpeMsl B TEOPUU OTHOCUTEIBLHOCTH.
[Ipeobpa3zosanus Jloperna. CokpaieHue ATUHBL. 3aMeIIeHUE
BpeMeHU. PensTuBuCTCKOE ypaBHEHUE ABMXKEHUA. UMnynbsc 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
Bbepnynnu. BsaskocTs xuakocTu. TeueHne BI3KOU KUIKOCTH 11O
Tpybe. ®opmyna [lyazeiins. JlamunapHoe u TypOyJIeHTHOE.

JIK, JIP,
c3

Pazgen 2

MomnekymnspHas puzrka u
TEPMOIMHAMHUKA.

21

MonekynsipHO-KUHETHYECKasT TEOPHUS
HIeaIbHBIX TA30B.

[Tonarue TemnepaTypbl. AGCOMIOTHAS [IIKANa TEMIIEPATyp.
OmnpeneneHne HaeanIbHOrO Ta3a. OMIUPHYECKUE 3aKOHBI IS
U/IeaTbHBIX ra3oB. Yncino ABOraapo u MoJsipHas Macca. Y paBHEHHE
Knaneiipona-MenneneeBa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KWHETHYECKOH TEOPHH HIEANbHBIX 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.
[Tomutponuyeckuii mpouecc. Y paBHeHHE NOTUTPOIBL.

JIK, JIP

2.3

BTopoe Hauano TepMOaAUHAMUKHY.

O6parumsble 1 HeoOpaTuMble nporeccsl. Luxir KapHo u Teopembl
Kapno. HepasenctBo Knaysuyca. Bropoe Hauasio TepMOIMHAMHUKH.
®dopmynuposka Kinaysnyca u Tomcona (KensBuna).
TepMoauHaAMUYECKOE OTpeIeIeHNe SHTPONHU. 3aKOH BO3PACTAHUS
suTponuu. [lapagokc I'n606ca. BeposTHOCTHBII CMBICT SHTPONIHH.
®opmyna bonsrmana. TepmonnHamudeckne GyHKIUU. DPPext
Joxoyns-TomcoHa.

JIK, JIP,

24

Peanbnbie Tras3bl, XKUAKOCTU U TBCPABIC TCJIA.

B3aumonelicTBue MOJIEKYII B pealibHBIX Ta3aX. Y paBHeHue BaH-nep-
Baainbca. BuyTpenHssis aHeprus peajibHoro raza. Kpuruueckoe
cocrostaue. O0nacTh AByxda3HbIx cocTossHUH. [Ipomeccs
agnabatudeckoro pacumupenus. CxKmkeHue ra3oB. TpeTbe HaYao
TEPMOJUHAMHUKH.

JIK, C3

Pazgen 3

3H€KTp0MaFHeTPI3M.

3.1

OCHOBBI OJICKTPOCTATUKH.

OneKkTpuuecKue 3apsaabl U UX cBoHCcTBa. 3akoH KynoHa.
Onexrpocrarudeckoe nose. Hampsbxkennocts nosst. CUI0BbIe

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
npuMeHeHus1. Pabota B anekTpocraTrdeckoM mosne. [loTernnan.
OKBUIIOTEHIMAIBHBIC TOBEPXHOCTH. CBA3b MEXIY
HaNpspKeHHOCTHIO U TOTCHIIMAJIOM.

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

3.3

MarsurtHoe II0JI€.

Bekrop MarHuTHOM MHAYKIMHU. MarHUTHBIM MOMEHT PaMKU C
ToKOM. HampskeHHOCT MarHUTHOTO 10JIs1. 3aKOH AMIiepa. 3aKoH
Buo-Casapa- Jlamnaca. Cynepno3unus MarHUTHBIX noJieil. Teopema
O UPKYJIAIIUU BEKTOpA HANIPSAKEHHOCTH MArHUTHOTO TTOJIA.
B3anmogeiicTBue napauienbHbBIX TOKOB. MarHUTHOE 110J1e
JBrKymerocs 3apsaa. Cuna Jlopenna. J[BmkeHne 3apskeHHBIX
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

3.5

[TepemenHbIE TOKH. DJIEKTPOMArHUTHBIE
KoJIeOaHus.

CoOcTBeHHBIE (CBOOOIHBIC) 3IIEKTPOMAarHUTHBIC KOJICOaHUS.
KonebatenbHblit KOHTYp. 3aTyxatomue kosebanus. BoiHyxaeHHbIe
3JIEKTpOMarHUTHEIE Konebanus. [lepeMeHHBII TOK.
ComnpoTuBieHne, EeMKOCTh M HHAYKTUBHOCTB B LI IEPEMEHHOTO
ToKa. Pe3oHaHc. DHEprusi © MOITHOCTh IEPEMEHHOTO TOKA.

JIK, JIP,
C3

3.6

OcHoBHI Teopun Makcpesia.

Teopust Maxkcgeina. Tok cmenienusi. BzaumHoe npespailieHue
AJIEKTPUYECKUX U MAarHUTHBIX ToJieil. CuctemMa ypaBHeHUH
MakcBelia B MHTErpanbHoOi U nuddepeHmansHoi Gpopmax.

JIK

Pazgen 4

Ontuka. ATOMHas U siiepHast
¢bu3uka.

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 Ymosa-TloiinTuara. Crosune
SIEKTPOMArHUTHbIE BOJIHBL. VICcTOUHUKY cBeTa.

JK, C3

4.2

FCOMeTpI/I"IeCKaﬂ OIITHKA.

puaunn @epma. O6macTh NPUMEHUMOCTH TEOMETPUIYECKON
onrtuku. llenTpupoBanHas ontuueckas cuctema. Ilpenominenue Ha
cepuyeckoii noBepxHocTH. Tonkas nun3a. [Ipocreiinie

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.
MeTop!I TOTyYEHUsI KOTEPEHTHBIX BOJH B onTrke. OnTHdyeckas
unHa myTd. VIHTepdepeHnns cBeTa B TOHKHX IuIeHKax. [Tomockt
PaBHOM TOJIIMHBI M paBHOTO HakyioHA. Kombiia HeloToHa.
WntepdepomeTps! 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
JpakIMOHHOI perneTky. Judpakiys peHTTeHOBCKUX JTy4eH.
®opmyna Byneda-bparra. [ToHsiTHe 0 peHTT€HOCTPYKTYPHOM
ananuze. [lonspuzanus ceera. EcTecTBEHHBIN U NOMISPU30BaHHBIN
cBeT. 3akoH Mamroca. [Tonsitue o popmynax Openens. 3akoH
Bprocrepa. [Nonspuzarust npy IBOWHOM JIy4eNpeIOMICHUH.
WnTtepdepenuns nmoaspu3oBaHHbIX Tydei. L[Beta ToHKHX
KPHCTaJUIMYECKHX IUTACTUHOK. VICKycCTBEHHAs: aHN30TPOIIHSI.
O¢dexr Keppa. MarautHoe BpalieHue IIOCKOCTH NOISPU3ALIH

JIK, JIP,
C3

4.4

KBanToBast ontuka.

TemnoBoe m3mydenne. AGCONTIOTHO YepHOe Telo. 3akoH Kupxroga.
3akon Credana-bonbimana. 3akon cmenienns Buna. ®opmyiia
[Tmanka. ®oTordeKT BHEMHNIT 1 BHYTPEHHUI. 3aKOHBI
CronetoBa. ®oroHbl. YpaBHeHHe DitHmTelHa. Dddext Kommrona.
Jasnenue ceeta. KopnyckynsipHO-BOJIHOBas MpyUpoa
MUKPOYaCTHII.

JIK, JIP

4.5

Beenenne B aToMHYI0 (QHU3HKY.

Atom Bopa. [Tpuaiun cootBeTcTBUA. KOpIycKyISpHO-BOTHOBON
nyannsM. MaTepnperarus BonH ae bpoinsa. CooTHOmEHNS
HEOIPECIEHHOCTEN

JK, C3

4.6

D7eMEHTHI KBAHTOBOH MEXaHHKH.

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

JK, C3

4.7

®dusuka apa.

Twuriel B3aMMOJICHCTBYS YACTHUI] B S/APE, CTATUCTHICCKUE
XapaKTEPUCTUKU aTOMHBIX sijiep. PanoakTHBHOCTD, XapaKTepHbIE
BpEMEHA M BUJIbI PACTAJIOB, PATHOAKTHBHbBIC CEMENHCTBA, 3aKOHBI
paJoakTHBHOIO paciajia

JIK

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




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1Jis1 0CBOCHHSA

AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)
Kommbrotep/HOyTOYK C©
AyauTopus Ui IPOBEICHUS 3aHATUN JOCTYIIOM ceTu MHTepHeT u
JIEKIIMOHHOTO TUTIA, OCHAILIEHHAS 3JIEKTPOHHO-

JlexunonHas KOMIUIEKTOM CIIEUAIU3UPOBAaHHON Mebenu; | oOpa3oBaTesIbHOM cpeie
JOCKOM (3KpaHOM) U TEXHUYECKUMU YHuBepcurera, opaysep,
CpelCcTBaMU MYJbTUMEINA IPE3CHTALIMI. ITO nna nmpocmotpa PDF,
SAunekc Tenemoct
AyauTopus Juisl IPOBEICHUS 3aHATUN
CEMHUHAPCKOT0 TUIIA, TPYITOBBIX U
VHJIMBU1yaJIbHBIX KOHCYJIBTALINMI, TEKYILErO
KOHTPOJISI U IPOMEKYTOYHOU aTTeCTalluN
CemuHapckas p P T 1, -
OCHAILIEHHAs] KOMIUIEKTOM
CHeIMaTU3UPOBAHHON MeOeH U
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEANA
IIPE3CHTALNMN.
. Kommerotep/HOyTOYK C
Aynuropus Ui CaMOCTOSITEIbHON pabOThI PTHOYTOYK
noctynom cetu MaTepHer u
oOydJaroruxcst (MOXKET UCIOJIB30BATHCA IS
Hns o 3JIEKTPOHHO-
.. | IpOBeIEHNs CEMUHAPCKUX 3aHATUN U .
CaMOCTOSATEIIbHOMN . oOpa3oBaTenpHOM cpene

KOHCYJIbTAIUH), OCHAIIEHHAs KOMIUIEKTOM

paboThI YHuuBepcurera, Opaysep,

CreLMaNIN3UPOBaHHON MeOenu U
KoMIiptoTepami ¢ goctynoM B JUOC.

I1O nns mpocmotpa PDF,
Anpexc Tenemoct

* - ayAuTOpUS I CAaMOCTOSATENFHON paboThl oO0yvatrontuxcs ykaspiBaercss OBA3ATEJIBHO!

7.  YUYEBHO-METOJIWYECKOE
JTUCLMILIMHBI

Ocnoenas numepamypa:

1. CaenbeB U.B. «Kypc obmeit puszuxu» 1.1-4. — CII6.: Jlans, 2022

2. bytko H.b., Crenuna C.I1. «O6mas ¢usuka. JlabopaTopHbIA HPaKTUKYM IS
xuMuKoB» M.: M3a-Bo PY/IH, 2023
Llononnumenvnas rumepamypa:

1. bytko H.b., Crenuna C.I1. «MeToanueckne peKOMEHIalluM U 3a1aHusl IS
caMocCTosTeNIbHOU paboThl Mo usuke. Paznen «Mexanukan» M.: Uzn-Bo PYJIH, 201

2. bytrko H.b., Crenuna C.I1. «MonekynsipHas pu3nMKa U TEPMOAMHAMUKA.
MeToandeckue peKOMEHIAMH | 3aJaHUs I CAaMOCTOSITEIFHOU paboThl o (pusuke» M.: U3n-

Bo PYJIH, 2019

N HNHOPOPMAIIMOHHOE

OBECIIEYEHHME

3. Crenuna C.I1., Bytko H.b. «MeTtonnueckrne peKOMEH Al U 3a1aHusT JJ1sI
CaMOCTOSITeNIbHOU PaboThI IO (hu3KKe. DnekTpruuecTBo 1 Maruetusm» M.: U3n-so PYIH, 2018

4. bytko H.b., Crenuna C.II. «MeToauueckue peKOMEH AU U 3aIaHus IS
CaMOCTOSITENIbHON PabOTHI IO (PU3HKE I CAMOCTOSTENIbHOW PabOThI CTYACHTOB CHEIIMATLHOCTH
"Xumus". Pazpensr: "OnTtuka". "AtomHuas u saepHas dusuka» M.: U3n-so PY/IH, 2019




5. CuyxuH /I.B. «O0muii kypc ¢pusuku» 1.1-3. — M.: @usmaraur, 2021

6. KanamnukoB C.I'. «Qnektpuyectso» M.: ©UIMATIIUT, 2003

7. Kuxonn A.K., Kukoun UK. «Monexynspuas ¢pusuka» CII6.: Jlanb, 2008
8. Jlanacoepr I'.C. «Ontukay M.: DUMATIINUT, 2003

9. Tpodpumona T.U. «Kypc dpuszuxkm» M.: Axanemus, 2020

10. Bonskenmreiin B.C. «CoopHuk 3ama4 1o obmiemy Kypey buszukny C-116: KamxHbrii

mup, 2011
Pecypcwr ungopmayuonno-menexommyHurayuonnou cemu « Anmepnemy»:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnektponHo-6ubmnoreunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubimoreka onnaitn» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cTyfenTtay www.studentlibrary.ru
- ObC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] IPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucrteMa Suaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a nanubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansvl 0151 camocmosamenbHol pabomol 00y4arOWuUxcs npu
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii mo pucuuruinae «Ou3uka.

* - Bce yueOHO-METOANYECKHEe MaTepHalibl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBHUHM € AEHCTBYIONUM NOpsiAKOoM Ha cTpanule aucuuiuinasl B TYHUC!
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PABPABOTYMUK:

JlouieHT Hay4HO-
00pa30BaTeNIbHOTO MHCTUTYTA
(UBHYECKUX UCCIICIOBAHUN U

KpaBuenko Huxoumaii

TEXHOJIOTHI IOpbeBuu

Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:

W.o.n1upekropa HayyHO-

00pa3oBaTeNbHOTO HHCTUTYTA

(U3UYECKUX MCCIICIOBAHUN 1 KpaBuenko Hukomnaii

TEXHOJIOTU IOpreBuu
Honocnocmo BYIT Ioonuce Damunus U.0.

PYKOBOJIUTEJIb OII BO:

3aBenyronmii kKageapoit
MaTeEMaTHYCCKOI'O
MOJICITUPOBAHUS U
UCKYCCTBEHHOT'O MHTEJICKTA

Maneix Muxaun
JAmutpreBnu

Honoxcnocms, BYIT

ITloonucw

Damunus U.0.
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