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O6c¢yxena Ha 3aceannu Kadeapsl alre6pbl, TeCOMETPHA ¥ MATEMATHIECKOTO aHAIM3a
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(noumnfics /(3a3. Kagepoii) (mara)

PaccmoTpena u o06peHa Ha 3acelaHHK yIEHOTO coBeTa (haKyIbTeTa MAaTeMATHKH, HH(POPMATHKH
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|\ «O2» _OY 2019 .
(ﬁotﬁmcs) (mata)
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YTBepxzieHa Ha 3aceanuu y4énoro cosera ®T'BOY BO «BI'CITY»
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OTMETKH 0 BHECEHHH M3MEHEHHIA B IIPOIrpaMmy':

JIucr usmenennit Ne

(mmoxruce) (pyxoBonuresns OITOIT) (mata)
Jluct uzmenenumit Ne

(nmoamnuce) (pyxoBoautens OITOIT) (mara)
JIucr n3menenmit No

(noamnuce) (pyxoBoautens OITOIT) (mara)

Paspaborumku:

I'nasos Cepreit IOpreBry, 10KTOp GU3NKO-MaTEeMAaTHYECKHX HAyK, Ipodeccop Kadeaphl BeICmei
maTteMaTuki U Quzuku ®I'BOY BO "BI'CITY",

Kyxaps Erop MBanoBuu, 10oxTop GU3HKO-MaTeMaTHYECKUX HayK, podeccop Kadeapsl BEICIIEH
Marematuky U pusukun ®I'6OY BO "BI'CITY",

Criponoes 'ennanuii AnexceeBud, KauauxaT QU3NKO-MATEMATHIECKUX HAYK, JOIEHT Kadeaph!
BBICIIEH MaremMaTHkH 1 pusuku OI'BOY BO "BI'CITY".

[Iporpamma muctmminnbl « MostekynspHas Qu3rka» coorBeTcTByeT TpedoBanusMm ®I'OC BO mo
HarnpasJieHuIo noaAroToBku 44.03.05 «Ilemarornueckoe obpazosanue (¢ ABYMs IPODUIAMU
MOArOTOBKH)» (yTBEPXKIEH IpHuKa3oM MuHHCTEpCTBA 00pa3oBaHus U Hayku P® ot 22 deppais
2018 r. N 125) u 6azoBoMy y4eOHOMY IUIaHy 110 HANPaBJICHUIO MTOAroToBKH 44.03.05
«Ilenaroruyeckoe obpasoBanue (¢ AByMst IPOMHISME NOATOTOBKH)» (podumm «MareMaTnkay,
«Dusykay), yrBepxxaeHHOMY Y4uéHbM coBeToM PI'BOY BO «BI'CITY» (ot 31 mas 2019 1.,
nporokoi Ne 10).



1. Ileaib 0CBOEHUA TUCHUIIUHBI

CdhopmMupoBaTh CHCTEMaTU3MPOBAHHBIC 3HAHUS B 00JACTH OOIIEH M AKCIEPUMEHTAIHHON
busuku (MoneKysipHas (PU3HKA).

2. Mecto aucuuminnsl B ctpykrype OITOII
Juctumumna « MonekyssipHasi pu3rka» OTHOCUTCS K 0a30BOM 4acTH OJIOKa TUCIIMILIHH.

Jn1st OCBOCHUS AUCHUIUTUHBL « MoJeKysipHas pu3uKa» 00ydaromuecs UCIOIb3YIOT 3HAHHS,
YMEHHUS, CIIOCOOBI 1eATEIbHOCTU U YCTAaHOBKH, COPMHUPOBAHHBIE B X0/1€ U3YyUEHHSI JUCLIUILUIMH
«Anrebpa», «AToMHas U sifepHas pusnka», « BBOAHBIN Kypc MaTreMaTHKN, «['eomeTpus»,
«/lnnakTuka MaTEMAaTHKU C IPAKTUKYMOM PEILIECHUS MaTEMaTHYECKUX 3a1au», «MareMaTndeckui
aHain3», «Mexanukay, «Onruka», « Teopus BEpoATHOCTEN U MaTeEMaTUUECKasi CTATUCTUKAY,
«Teopus uncen», «TepmouHaMuKa», « INEKTPUUECTBO U MAarHETU3M», «DJIeMEHTapHas QU3NKa».

OcBoeHure JaHHOM NUCIMIUIMHBI SBIISIETCS HEOOXOAMMOM OCHOBOM ISl MTOCIIEAYIOIIETO
U3y4YeHUs TUCUMIUIMH «BapuaTuBHbIe METOAMUECKUE CUCTEMbI 00yUYEHUSI MaTeMaTUKe»,
«duddepennmansusie ypaBHeHUs», «ccnenoBanue onepanuity, «Kiaccuueckas MexaHuKay,
«Matemaruyeckas JIOTHKa U TEOpUs allrOpUTMOBY», «MeTtonuka o0yueHus ¢pusnker», «HactHas
MeTOoIMKa 00y4eHUs MaTeMaThKey, «HuclieHHble METO1bI», «UHCIIOBBIE CUCTEMBLY,
«ONeKTpoAMHAMUKAY, IPOXOXKACHUs NpakTuK «HayuHo-uccnenoBarenbckas padboTay,
«IIpou3BoacTBeHHas (neagaroruyeckas) npakTuka (Maremaruka)y», «[IpousBoacTseHHas
(memarornueckas) nmpakTuka (husuka)y.

3. Ilnanupyemble pe3yJbTaThbl 00y4eHUsI

B PE3YIbTAaTC OCBOCHUA NTUCHUIIIIMHBI BBIITYCKHUK TOJIKCH O6J'Ia,I[aTb CJICAyromumMu
KOMIICTCHI UMM

— croco0eH NPOeKTUPOBATh COJIEpKaHne 00pa30BaTEIbHBIX IPOrPaMM U UX 3JIEMEHTOB
(TIK-8).

B pesyabTare n3y4eHus JMCOMIIMHBI 00y4aOIIUICH JOJIAKEH:
3Hampy
— 0COOEHHOCTH MOJIENU HJIealbHOIO ra3a, creunduky Mosaenu Ban-nep-Baansbca,

0COOEHHOCTHU CTPOCHUS TBECPABIX, )KUJAKUX U 1"8.3006p83HBIX TCII,

ymembp
— ONPUMCHATH CTATUCTUYCCKUEC METOAbI IJId OIMMCAHNA MAKPOCKOIIMYCCKHUX CUCTEM;

énademsp

— IprUeMaMu UCTIOJIb30BaHUS U3MEPHUTEIBHBIX MPUOOPOB U YCTPOMCTB ISl PEIICHUS 33129
y4eOHO-TIpo(hecCHOHATbEHON U KBa3UIIPOPECCUOHAITBHON IEATETLHOCTH.

4. O0BbEM AMCUMIIUHBI U BUABI y4e0HOI padoThI

. Bcero CemecTpsl
Bun yueGHOM paboTh HACOB 6
AyauTopHbIe 3aHATHS (BCero) 44 44
B ToM yucne:




Jlekruu (JI) 18 18
[Tpaktrueckue 3ausatus (113) — —
Jlaboparopusbie pabotsl (JIP) 26 26
CamocrosiTejibHas padoTa 64 64
KoHuTpoJb - -
Bun npomexyTouHOM aTTecTanuu 340
OO6m1ast Tpy10€MKOCTh 4achl 108 108
3a4ETHBIC CAMHUIIBI 3 3

5. Coneprxkanue QU CHUILTAHBI

5.1. Conep:xanue pa3iejioB IUCUUIIMHBI

Ne HaumenoBanue paznena
/1 TUCIUILINHEI

Coneprxanue pasjesna TUCIUIUTAHBI

1 | MonexkymsipHas pusnka

CratucTu4eckuii crocod onucaHus MaKpOCKOMUYECKHX
cucreM. YpasHenue Knaysuyca. CTaTUCTUYECKHI CMBICTT
BTOpOro Hauana tepmoauHaMuku. ®opmyina boiaplmana.
Pacnipenenenne MOaEKys1 o CKOPOCTSIM.
bapomerpuueckas popmyna. CpegHee yucio yaapos
MOJIEKYJI O €IMHHUIY TIOBEPXHOCTHU 3a €JUHUILY BPEMEHU.
SIBenus nepenoca. bpoyHosckoe asuxxenue. Moaenb
Ban-nep-Baanbsca. M3orepma Ban-nep-BaanscoBckoro
raza. MeractabumnbHbie coctosiHus. [IpaBuno Makcema.
IIpaBuno peryara. Kunenue u KoHaeHcanus. BiaxxHOCTS.
Addext Jxoyns-Tomcona. OCOOEHHOCTH CTPOCHHUS
TBEPABIX, KHUJKUX U Ta3000pa3HbIX Tei. Da3oBbie
nepexosl. YpaBuenue Knaneiipona-Knaysuyca.
[ToBepxHocTHOE HaTsixeHne. opmyna Jlannaca.
JlaBiieH1e HACBIIEHHOTO Mapa BOIU3U UCKPUBICHHOMN
noBepxHoctu. Popmyna Tomcona. Kpucrammnueckas
peuierka. Suelika bpase.

5.2. Kostu4ecTBO 4acoB ¥ BU/IbI YU4eOHBIX 3aHATHI 10 pa3aesiaM JMCHUILTHHbI

Ne Hanmenosanue pasnena Jlexu. IIpaxr. JIa6. CPC Bcero
1/ JCLUTIIMHBI 3aH. 3aH.
1 | MonekynsipHas ¢pu3uka 18 — 26 64 108

6. IlepeyeHb OCHOBHOM M JONOJTHUTEIBHOM Y4eOHOM JTUTEPATYPHI

6.1. OcHoBHas iuTEpaTypa

1. TammeikoBa-bymkeBny M.M. @usuka. Yacts 1. Mexanuka. MosekynspHas pu3uka u

TEPMOJMHAMHUKA. DIEKTPUIECTBO U MarHETU3M [ DNEKTPOHHBIN pecypc]: yuebuux/ 1N.1.

TanuieikoBa-bymkeBud— DIIEKTPOH. TEKCTOBBIE NaHHbIe.— MuHCK: Beimiimas mkona, 2014.—

304 ¢.— Pexum noctyna: http://www.iprbookshop.ru/35562.html.— 3BbC «IPRbooks».

6.2. JlonoTHUTeIbHAS JIUTEpaTypa

1. Ky3pmuueBa B.A. Kypc nekuuii mo o6meit ¢pusnxe. Yacts . Mexanuka u MoJsieKyJIsspHast
busuka [OnexkrponHsIil pecype]/ B.A. Ky3smuuesa, O.A. [ToHOMOpeB— DJIEKTPOH. TEKCTOBBIC
naHHbIe.— M.: MOCKOBCKas TOCYTapCTBEHHAS aKaJleMHUs BOJIHOTO TpaHcmopTa, 2016.— 107 c.—
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Pexxum noctyma: http://www.iprbookshop.ru/65845.html.— 3BC «IPRbooksy.

2. Kazannesa A.b. CO0pHUK BONPOCOB | 3a1a4 1o oOmieit ¢pusuke. Pasmen 5.
MonekynsapHas pusuka [DieKTpoHHBIN pecypc]: yueoHoe nmocodue/ A.b. Kazannesa, H.B. Couna,
I".H. I'onbuuman— DnekTpoH. TekcToBble AaHHble.— M.: [Ipomereit, 2012.— 144 c.— Pexum
nocrtyma: http:// www.iprbookshop.ru/18616.html.— 3BC «IPRbooks.

3. Kpatkuii kype obuieit pusuku [DnekTpoHHBIN pecypce]: yuebnoe nocodbue/ UL A.
CrapoctuHa [u ap.].— DIEKTpOH. TEKCTOBbIE JaHHble.— Ka3anb: KazaHCkuii HallMOHAIbHBIN
UCCIIEIOBATEIbCKUI TeXHOJIIOTHYeCKUd yHuBepeutet, 2014.— 376 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/63716.html.— 3BC «IPRbooks».

7. Pecypcbl UHTepHETA

Hepequb peCypcCoB I/IHTepHeTa, H€O6XOI[I/IMBIX 11 OCBOCHUSA NUCHUITIINHBI:
1. Http://online.mephi.ru/local/staticpage/view.php?page=open-courses-physic.
2. Https://mephi.ru/students/vl/physics/index.php.

3. Http://model.exponenta.ru/electro/0022.htm.

8. UndopmanuoHHbIe TEXHOJOTHH M IPOrpaMMHoOe obecrieyeHue

[lepeuenp HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3YEMBIX IPU OCYIIECTBICHUH
00pa3oBaTENFHOrO MpoIecca Mo JUCIUILINHE, BKII0Yas IIepedeHb IPOrpaMMHOT0 00eCIIeUeHUs 1
MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH):

1. Maremaruueckuit maket Wolfram Mathematica.

2. OducHsrit maketr Open Office.

3. IIporpammHOe obecrnieyeHne st KOMMYHHUKAIIHH.

4. OnnaitH-cepBuc ceteBbiX JoKyMeHTOB Google Docs. URL: http://docs.google.com.

5. Ocrad (mporpamma Jutst OITHYECKOTO PacliO3HABAHHS JOKYMEHTOB).

9. MaTepuajbHO-TeXHH4YeCcKas 0a3a

Jlnst mpoBeieHHsl y4eOHbIX 3aHATHH 1o qucuuIuimHe « MosekysspHas Gu3nKay Heo0X0IuMOo
cleayrollee MaTepruaIbHO-TEXHUYECKOE 00ecTIeueHHE:

1. Aynuropus ¢ MyJIbTUMEIUWHON MOAAEPKKOU [T TPOBEIEHUS JIEKIIMOHHBIX 3aHATUH.

2. JJaboparopusi MEXaHUKHU U MOJIEKYJIIpHOUN GU3HKH - ay. 2337.

3. JJaboparopusi MOJNEKYJISIpHON, aTOMHOM (PU3MKM U TEPMOJMHAMUKH - ay]l. 2336.

10. MeToguveckne yKazaHus sl 00y4YAKIIUXCS 10 OCBOCHHUIO TUCHHUIIIMHBI

JucuumuimHa «MonekyssipHast pu3Huka» OTHOCUTCS K 6a30BOM YacTH 0JI0Ka TUCIMITIMH.
[TporpaMMoii TUCHUIUIMHBI TPEAYCMOTPEHO YTEHHE JIEKLIUI U MPOBeIeHNE 1a00paTOPHBIX padoT.
[TpomesxyTouHas arTecTanus NPOBOJAUTCS B OpME aTTECTALIMU C OLICHKOM.

JleximoHHbIE 3aHATHS HANpaBJIeHbl Ha (POPMHUPOBAHUE ITYOOKUX, CUCTEMATU3UPOBAHHBIX
3HaHMUM 0 pa3jenaM JUCHUIUIMHBL B Xone nekuuii mpenojaBaTeslb pacKpbIBAE€T OCHOBHBIE,
HauboJee CI0XKHbIE MOHITHS TUCIUILINHBI, a TAKXKe CBSI3aHHBIE C HUIMH TEOPETUYECKHE U
pakTUYecKue mpoOeMbl, 1aéT peKOMEHJAIMU M0 TPAKTUYECKOMY OCBOCHHIO H3Y4aeMOro
MarepHaia. B 1ensx kauecTBEeHHOro OCBOEHUs JIEKIIMOHHOIO MaTepHaja 00yJaronuMes
PEKOMEHIYETCSI COCTABJISITh KOHCIIEKTHI JIEKIIMH, UCTI0JIb30BaTh 3TU KOHCIIEKTHI TP MOATOTOBKE K
MPAKTUYECKUM 3aHITHSIM, TPOMEKYTOUYHON 1 UTOTOBOM aTTECTAIIUH.

JIaGopartopHas paboTa npeacTaBisieT co0oif 0coOObI BUI MHIMBUAYAIBHBIX PAKTHUYECKUX
3aHATUN 00YYaIOIIUXCs, B XO/I€ KOTOPBIX UCIOJIb3YIOTCSA TEOPETHUECKHUE 3HAHUSI Ha ITPAKTHKE,
IPUMEHSIOTCS CIIeIMaIbHbIe TEXHUYECKHE CPEACTBA, Pa3IMuHble HHCTPYMEHTHI U 000pYyI0BaHUE.
Takue paGoThl pu3BaHbl YIIIyOUTH MpodeccrnoHalbHbIe 3HaHUs 00yJaromumxcsi, copMupoBaTh



YMEHUS U HaBBIKH MPAKTHIECKON pabOTHl B COOTBETCTBYIOIIEH oTpaciu HayK. B mporecce
n1abopaTopHOil paboTHI 00yYaOLINIICA N3yYaeT MPAKTUUYECKYIO PEaTH3alMIO TEX WA MHBIX
MPOLIECCOB, COMOCTABIISIET MOJYYSHHBIE PE3YJIbTAThI C MOJI0KEHUSIMU TEOPUH, OCYIIECTBIISIET
UHTEPIPETALNIO PE3YIbTaTOB PaOOThI, OLIEHUBACT BO3MOKHOCTh IIPUMEHEHUS ITOTyI€HHBIX 3HAHUI
Ha MPAKTHKE.

[Tpu moaroToBKE K 1a00paTOpHBIM paboTaM cielyeT BHUMATEIbHO O3HAKOMHTHCS C
TEOPETUUECKIM MaTEepPHAaJIOM 110 U3y4aeMbIM TeMaM. Heo0XoauMbIM yCIIOBHEM JIOMYCKa K
1ab0paTOPHBIM paboTaM, MPEANOoIaraloM UCTIOIH30BAHUEM CIICIUATHFHOTO 000pyA0BaHUS U
MaTepuasoB, SBISETCS OCBOCHHE MPaBUi 0€30I1aCHOTO MOBEACHHUS MIPU IPOBEICHUU
COOTBETCTBYIOIIUX paboT. B xone camoii paboThl HEOOXOAUMO CTPOTO MPHUIEPKUBATHCA TIaHA
paboThl, IPeUI0KEHHOTO IIpernoaaBareneM, (UKCUPOBATh MPOMEXKYTOUHBIE PE3YIbTaThl PAOOTHI
JUIs OTYeTa 10 JIabopaTopHOii pabore.

KonTpo:b 3a kauecTBOM 00yueHUsI ¥ XOJ10M OCBOEHUS AUCLHUILIMHBI OCYIIECTBIISETCS Ha
OCHOBE PEUTHHTOBOW CUCTEMBI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOYHON aTTeCTalluu
cTyneHToB. PeliTunrosas cuctema npeanonaraet 100-6aibHyI0 OLIEHKY YCIIEBAEMOCTH CTYEHTA
1o y4eOHOM TUCHUIUIMHE B TeYEHHE ceMecTpa, 60 U3 KOTOPBIX OTBOAUTCS HA TEKYIIUHA KOHTPOJIb, a
40 — Ha TPOMEXKYTOUHYIO aTTeCTaluIo Mo nquciuminHe. KpurepuanbHas 6a3a pedTHHTOBOM
OLICHKH, TUIIOBBIE KOHTPOJIbHBIC 33aHNUs, a TAKXKE METOAMYECKIE MAaTEPHAIIBI IO UX TPUMEHEHHIO
OTHCAHbI B (JOHJIE OLIEHOUHBIX CPEJCTB MO AUCIUILTHHE, IBISIOMIEMCS IPUI0KEHUEM K JaHHON
porpaMMe.

11. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHON padoThl

CamocrosiTenbHast padoTa 00yyarouxcs SBJIsSETCs HEOTHEMIIEMOM YacThIO IIpoLecca
o0yd4eHus B By3e. [IpaBuibHast opraHu3ausi CaMOCTOSITENbHON paOOThI O3BOJISIET 00YYarOLIMCS
Pa3sBUBaTb YMCHUSA U HABBIKKU B YCBOCHUU U CUCTCMATHU3AllUN HpI/IO6p€TaCMI)IX 3HaHI/II>'I,
o0ecIieunBaeT BBICOKUH YPOBEHb YCIIEBAEMOCTH B IIEPHOJT O0Y4EHHsI, CIIOCOOCTBYET
(OopMHPOBAHNIO HABBIKOB COBEPIICHCTBOBAHMS MPO(GECCHOHAIIEHOTO MAaCTEPCTBA.

CamocrosTenbHas paboTa 00y4aroLIMXcsl BO BHEAYAUTOPHOE BpeMs BKIIIOYAET B ce0sl
MMOATOTOBKY K ayAUTOPHBIM 3aHATUAM, a TAKKC U3YUCHUC OTACIbHBIX TEM, PACIHUPAOIINX U
YITyOJISAIOUIMX MPEICTaBIEHUS 00YYaloMXCs 10 pa3jesiaM u3ydaeMoi qucuuIuiiHel. Takas
paboTa MOXET Mperoiaaratb NpopadoTKy TEOPETUIECKOTO MaTepHraia, paboTy ¢ Hay4YHOUH
JUTEPaTypOi, BBIOJHEHUE MPAKTUYECKUX 3aJIJaHHUH, TOJTOTOBKY KO BCEM BUJaM KOHTPOJIBHBIX
WCIIBITAaHUH, BBITIOJTHEHNE TBOPUYECKUX PadoT.

VY4ebHo-MeToIn4ecKoe obecreueHue Ui CaMOCTOATENbHOM paboThl 00yYarOLIMXCs 10
JUCIUIUIMHE TPEJCTABIEHO B paboyeil mporpaMMe 1 BKIIOYAET B ce0sl:

— PEKOMEHIyeMYI0 OCHOBHYIO U JIONIOJIHUTENIbHYIO JTUTEPATYypy;

— UH(pOPMAIMOHHO-CIIPAaBOYHbIE U 00pa3oBaTenbHble pecypchl IHTepHeTa;

— OLICHOYHBIE CPECTBA JJIsl IPOBEIEHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON
aTTeCcTaluu 110 JUCIIUIIIINHE.

KoHkpeTHbIe peKkOMeHJallM1 10 TUIAaHUPOBAHMIO U MIPOBEICHUIO CAMOCTOATENbHOM paboThI
no pucruruinie «MonekyssipHas (U3MKay MpeIcTaBiIeHbl B METOAUYECKUX YKa3aHUAX NI
00yyaroImuxcs, a TakKe B METOJJUYECKUX MaTepraiax (hOHIOB OIIEHOYHBIX CPE/ICTB.

12. ®on OLEHOYHBIX CPECTB

(DOHIl OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ MNEpCUCHDb KOMHCTCHI_II/Iﬁ C YKa3aHUCM IOTAIllOB UX
q)OpMI/IPOBaHI/IH, OITFICaHNE MMOKa3aTeneh u KPUTCPUECB OLICHUBAHHUA KOMHeTeHHI/II\/II Ha pas3IMYHbIX
oTarax ux (I)OpMI/IpOBaHI/ISI, OIMMCAHUC IKaJ OIICHUBAHHWA, TUIIOBBIC KOHTPOJIbHBIC 3a/IaHUA U
METOANYCCKHUEC MAaTCPHAJIBI ABJISACTCS NPUIIOKCHHUEM K ITPpOTrpaMMeE yqe6H0171 JUCIHUITIINHBI.



