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Mporpamma gucumnnuHbl "MeTtogonorus n nctopus cpmankn”; 03.04.02 "dusnka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "MeTtogonorus n nctopus cpmankn”; 03.04.02 "dusnka".

Mporpammy oucuunnuHel paspaboTan(a)(v): cTapwuii npenonasaTenb, K.H. (noueHT) JlapuoHos A.J1. (Kadenpa
TeopeTtudeckon dmsnkn, OToeneHne cpusnkn), Alexander.Larionov@kpfu.ru ; 3asegytowmnii kadpenpoi, o.H.
(npodpeccop) MNpowwuH tO.H. (Kadenpa teopeTtuyeckon dpuauku, OtaeneHme couauku), Yurii.Proshin@kpfu.ru ;
nHXeHep-npoekTmposwmK TymaHos B.A. (HUJ1 acTpodboToMeTpum 1 3Be3aHbIX atMmocpep, Kadpeapa actpoHoMUn u
kocMuyeckol reogesum), VaATumanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
OrikK-4 CnocobeH onpenenstb cepy BHeAPEHNS Pe3ynbTaToB HayYHbIX MCCeaoBaHui B

obnacTu cBoeil NPodEeCCUOHaNbHOM LEeSTEIbHOCTU.

MK-5 CnocobeH MeTooUYECKM rPaMOTHO CTPOUTL MNaHbl NEKLUOHHBIX Y MPaKTUYECKIMX
3aHATUIA NO pasfaenam y4ebHbIX OUCUMNINH 1 NyOAnYHO n3naraTb TEOPETUYECKNE U
NpakTuyeckme pasnenbl y4ebHbIX AMCLUMNIMH B COOTBETCTBUM C YTBEPXKAEHHLIMY
y4eOHO-MeToAMYeCKMMM NOCOBUSMM NpU peanv3aumu nporpamm bakanaspuarta B
obnactu pusmnku

YK-1 CnocobeH OCyleCcTBAATb KPUTUYECKUIA aHanu3 NpobneMHbIX cuTyaunii Ha OCHOBE
CUCTEMHOrO Noaxona, BolpabatbiBaTb CTPATErM0 OENCTBUIA

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

Hanbonee BaxHble 1 HEMPEXOLSALME OOCTUXEHNS MUPOBOI OUNOCOoUN, rparlLLme KIHOUYEBYHO POMb B
©OpPMMPOBAHUN COBPEMEHHOIO HAy4YHOro M1POBO33PEHMNS

JonxeH ymeTb:

MPOV3BECTM aHanM3 NPOLLECCcoB, NPUBEAWNX K BAXHEWLWNM OTKPbLITUSM B 06NaCTV €CTECTBEHHbIX HayK, B CBA3W C
MUPOBO33PEHYECKON 06CTAHOBKO TOrO BPEMEHN

JlonxeH Bnanetb:
NHpopMaumei 06 OCHOBHbIX HanpaBNEHUSIX Pa3BUTUSI ECTECTBEHHBIX HayK

JlonxxeH 0eMOHCTPpPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:
K OanbHerweMmy 0by4eHunto

2. Mecto aucumnnuHbl (Moayns) B CTpyktype OIMOIM BO

[aHHas oncuunnumHa (Moaynb) BkatoveHa B pasgen "61.0.01 OucumnnnHel (Mooynn)" OCHOBHOM NpodbeccruoHansHom
obpasoBatenbHoii nporpammel 03.04.02 "duauka (Teopetudeckas uamka u MOLENUPOBaHUE PU3MHECKMX NpoLLEeccoB)”
1 OTHOCUTCS K 06513aTENbHbBIM AUCLUMIVHAM.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 18 yaca(os), B TOM 4ncne nekuun - 18 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTosiTenbHas paboTta - 54 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNMUHBIL: 3a4eT BO 2 CEMECTPE.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMmnyeckmx yacos u BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

am PAEKTPOHHBH
Crpanuua 3 n3 15. Bl YHHBEPCHTET

VS DFMALIMOHHD AHATKTH: CTEMA Kby



Mporpamma gucumnnuHbl "MeTtogonorus n nctopus cpmankn”; 03.04.02 "dusnka".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. BBeoeHuve: nepmoamnsaumns nctopum
domaunku. MNMpeabicTopnst PU3NKKN. DNEMEHTHI
dom3nkm Ha [JpesHeM Boctoke: Kutam, NHans,
1. [MeconoTtamus, Ermnet. PaHHsS 2 2 0 0 0 0 0 6
OpeBHerpeyeckas HaTypdomnocodus.

Tewma 2. Hay4yHble wkonbl MnatoHa n
ApucTtoTtens. AHTUYHas omamka, acTPOHOMUS,

mMaTtemaTunka, TexHuka. AHTMYHOe Hacneave Ha
2. o 2 2 0 0 0 0 0 6
MyCynbMaHCKOM BocToke v B cpefnHeEBEKOBOW
Espone.
Tema 3. Passntne matemaTuku, nporpecc
MEXaHWUKW, aCTPOHOMUM U ONTUKM B 3MOX
3. [Mexa , aCTPOHO o} 3Moxy 5 5 0 0 0 0 0 6

" |Bo3poxneHns n B Ha4ane HoBoro BpeMeHwu.

Tema 4. Vicaak HblOTOH: Hay4HbIn MeTOL,
3aKOHbl MEXaHWKK, 3aKOH BcemmpHoro

4. |TaroTeHus, onTn4eckmne nccnenoBaHus. 2 2 0 0 0 0 0 6
CoBpemeHHukm Vicaaka HetoToHa.

Tema 5. [porpecc ecTeCTBEHHbIX HAYK B

XVII-XIX Bekax: acTpOHOMUS, MEXaHUKA,

TepMoAvHamurka, ctatuctTuyeckas nsmka,
9NEeKTPOMarHeTn3m, XMMns, onTnka u

5. cnekTpockonusa. Matematuka. YHuBepcuteTol 2 2 0 0 0 0 0 6

n Akagemun Hayk. Hayano mawmHHoro

Npovn3BOACTBA.

Tema 6. DnekTpomMarHuTHble BOMHbI, paauo,

PEHTreHOBCKNE Ny4un, PaanoakTUBHOCTb,

6. [KBaHT OencTBus, CBEPXNPOBOANMOCTb. 5 >
" |CheunanbHas n obwas Teopun

OTHOCUTENbHOCTU. DU3rKa atoma 1 TBEPJOro

Tena.

Tema 7. KBaHTOBas (BONHOBAs) MEXaHMKA.
®dun3mka KOHAEHCUPOBAHHOIO COCTOSHUS

7. o ) 2 2
MarH1THbIA pesoHaHc. 0 0 0 0 0 6

Tema 8. ®unaumka ggpa 1 aneMeHTapHbIX

yactuu. dyHaaMeHTasnbHble B3aMOOENCTBUS.

Ob6beanHeHns yHAAMEHTANbHBIX

8 B3ammomencTeuii. Knaccudpumkaums 5 o
" |anemMeHTapHbIX YacTuL, 1 MePEeHOCHUKOB UX

B3aNMOLENCTBUNA.

Tewma 9. Kocmonorus. Nepapxunyeckas
cTpykTypa BceneHHoin. KocMonornyeckme
noctynatbl. KpynHomacwrabHas guHammka
9. |BcenenHoin. Mogenb Bonbuworo Bapsbisa. 2 2 0 0 0 0 0 6
Knaccundmkaums prsmyeckux Teopuii.

NToro 18 0 0 0 0 0 54

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

CrpaHnua 4 n3 15.




Mporpamma gucumnnuHbl "MeTtogonorus n nctopus cpmankn”; 03.04.02 "dusnka".

Tema 1. BeeneHue: nepuoamusaums ncropum cousuku. Npeasicropus ousmnkn. dnemeHTbl hnanku Ha I peBHeM
Boctoke: Kutan, Unaona, Meconotamusi, Ermner. PaHHAS opeBHerpeuveckasi Hatypdounocodousi.

MNeproamnsaums NCTopun OU3NKN: 3rnoxa BO3HUKHOBEHUS OTAENbHbIX (PU3NYECKMX TEOPUIA (OT ApeBHENWNX BPEMEH A0
XVI Beka); anoxa passutnsa puankn, kak Hayku (XVII-XVIII Beka), coctoswas n3 nepnoga 3aknanku oyHaoameHTa
OM3MKM 1 Neproa OCBOEHNS HBIOTOHOBCKOrO METOAA; anoxa knaccuyeckon gomamkm (XIX - Hayano XX seka); anoxa
KBAHTOBO-PENATMBUCTCKOM M cyBaTOMHON Gonankm (Havano XX Beka - HacToswee BpeMst). PaHHMe nepuoabl passuTus
YENOBEYECTBA: KAMEHHbIN, MEOHbI, BPOH30BLIN, XeNe3Hbli Beka. PasBuntie paHHWUX TEXHOMOMMIA: NepBas TeExHUYecKas
pesontoums, Havaswascs okono 3000 neT [o Hawel 3pbl, TPUHECHA FOHYAPHBIA KPYT, KONECHBIA 3KMNaX, 0B0XXKEHHbI
Knpnuy, cnocobbl 06paboTky MeTannos, BECENbHbIE U NApYCHbIE CyAa, CTPOUTENbHbIE U CENbCKOXO35MCTBEHHbBIE
opyams, rmopoTexHmyeckue npuémol. B aTo BpeMsi Hayka passusanach bnarogaps texHonorusim. MNosxe, B nepron
annnHuama (323-30 roapl [0 Hawel apbl), Hayka Havana npuHOCUTL NMonb3y TeXHUKe, oboralwasch 3a eé c4ét. B ato
BpemMsl B Kntae He3aBMCMMO OT APYrnX LMBUAN3ALMIA COOPMUPOBASIUCH: NOHATUS CUMbl TAXECTU, PABHOBECKS,
NPOYHOCTM TBEPAbIX TEN; NPaBuia reoMeTpuYeckon ONTUKN 1 My3blKanbHON rapMOHUN; NPaKTUKa MCNonb30BaHWA
MarHuTa B Ka4yecTse komnaca. B ocHose HaTyphnnocodCKmx BO33PEHUA OPEBHUX MHANMLIEB NEXAN0 y4eHne o NATu
aneMeHTax (3emns, Bo4a, OroHb, BO34yX, 3¢p1p), COOTBETCTBYIOWMX NATU YyBCTBAM (OBOHSIHMIO, BKYCY, 3PEHUIO,
0CS13aHMI0 1 cnyxy). KaxaoMy aneMeHTy COOTBETCTBOBaN 0CODbIA KNacc aToMOB, KOTOPbIM MPUCYLLM aTpUbyThl S1eMeHTa.
MexaHuyeckoe ABUXEHNE U ero NPUYMHbI, HarpeBaHue rHSHbIX COCYA0B M ero NPU3Haku, Npupoaa 3peHns 1 cnyxa
Takxe 6biv NpeaMeToM uHTepeca Moicnutenein OpesHei Minanu. Mockonbky BasunoH, Accupusi n Ervnet 6binu
TeokpaTnyeckumu pabosnanenbyeckumy MoHapxmsiMm, cBoboaHoe 0bCyXAeHNe SBNEHUIA NPUPOLbI B 3TUX 06LWeCcTBax
He gonyckanock. Joweawme 0o HAC NaMATHUKW WyMepo-BaBUNOHCKON MaTeMaTKu CBUAETENbCTBYIOT O BbICOKOM
pasBUTUN NPaKTUYECKUX, PACKNacCcMULMPOBAaHHbIX MO TUNaM 3ana4y, MaTtemaTnyeckmx Metoaos. ACCYpPO-BaBUIOHCKNE
ACTPOHOMUYECKME NaMATHVKN copepXany Tabnuubl, ClyXuBLWNE AN BbIYUCNEHNS SDEMEPUT 1 3aTMEHWI B NEPBYIO
oyepenb Lns acTponornyecknx Lenei. [ns aToro BaBUNOHsAHe pa3paboTtany MeETOAbl U3MEPEHNS BPEMEHU C NMOMOLLLIO
CONHEYHbIX HAacoB (THOMOHA) 1 BOASIHBIX YACOB, AN KOTOPbLIX OblNv BBEAEHbI €AMHMLbI BECA BbITEKAIOWEN BOAbI.
YpoBeHb pasBuTUS MaTeMaTku n actpoHomun B [lpesHeM Ervnte 6bin 3HAUNTENBHO HUXE LWYMEPO-BaBUNOHCKOrO.
OJnHako, apxMTeKTypHbIe MaMATHUKN (TMraHTCKUe NMpammabl), OBENVPHbIE N34enusl, CKyNbaTypa u HacTeHHas
XMBOMUCH, a TakXe norpebarnbHble NpeaMeThl U3 3aXOPOHEHM CBUAETENbCTBYIOT O BEICOKOM TEXHUYECKON KynbType,
KoTopasi HeBO3MOXHa 6e3 OrpOMHOr0 OMbITa, KOTOPbI MOXHO Ha3BaTb "aMNMPUYECKON chnaunkoin". Tpyabl
LpPEBHErPEeYeCcKmX MbiCIUTENen, XuBWnx o MNnatoHa (427-347 roabl 4O HAWeER apbl), COXPAHWUINCL B BUAE LUMATAT B
Tpyaax 6onee NO3LHMX aBTOPOB. M3 3TWX M N3 APYrnX NCTOYHMKOB CELYET, 4TO OHW OTBAXMUBANUCH HA UCCNELOBaHME
repeoHayana Bcex Bellelr, obpawasch k 0bwmm npobnemam Mmpo3saaHus. MNpy He3HAHUK KOHKPETHBIX 3aKOHOB
npupoLbl Takoi noaxon nmMen metadousnyeckunii xapaktep. Pabota no onucaHnio 1 06 bSCHEHNIO SIBNEHWIA NPUPOLbI B
HpesHeli peunmn Havyanack B IV Beke 00 Hawel apbl, KOrAa Hannyme NpakTNHecKmnx 3HaHUM N TEXHNYECKMX HaBbIKOB,
BbICOKWIA KYNbTYPHbIA YPOBEHb, a TAKXE A3bIK, OTTOYEHHbIA HA TOHKUX OMAOCOCKUX U MaTeMaTU4eckmx
UccnefoBaHusix, CO34anu 4ns 3Toro Heo6X0ANMbIE YCNOBUS.

Tema 2. HayyHblie wikonbl NMnatoHa n Apuctotensi. AHTUYHas ¢pm3unka, acTPOHOMUSA, MaTeMaTuKa, TeXHUKa.
AHTUYHOe Hacnegume Ha MycynbMaHCKOM BocToke n B cpegHeBekoBow EBpone.
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Mporpamma gucumnnuHbl "MeTtogonorus n nctopus cpmankn”; 03.04.02 "dusnka".

MnatoH AdomHcknia (ApUcToKn) - cospaTenb TEOPUU NO3HABAEMbIX YMO3PEHNEM aBTOHOMHO CYLLECTBYIOWNX NOEN,
ABNSIOWENCS CaMblM BaXHbIM BKanom [naToHa B Teopuio No3HaHUs (MNaToOHOBCKUIA peannam unn naeanvsm).
CornacHo NnaTtoHy 4yBCTBEHHOE BOCMPUSATUE HE JAET NOCTOSHHOrO, AEACTBUTENLHOMO 3HaHWS. [elicTBuTensHoe
3HaHWe [aétcs NpaBnibHO 06PA30BaAHHBLIMU 1 MOTOMY HEU3MEHHBLIMM MOHATMSIMU, OTHOCSLWMMUCS K 06bekTam. Ho aTu
06BbEKTbI HE MOTYT ObITh UAEHTUYHBIMU 0O BEKTAM YYBCTBEHHOIO BOCTIPUSATUS, OHW JOMXHbI ObITb CBEPXHYBCTBEHHbLIMU
obbekTamu - nugesmu. CnenoBatenbHO, B MOHATUSX COBEPLIAETCS NO3HAHME CBEPXYYBCTBEHHOMO MMPA, NMOCKOMbKY
NOHSATUSA ABNSATCS OTPAXeHNAMU naei. icnonb3oBaHne NnatoHOBCKOM Teopun uaei n paspabotka yuyeHus MNMnatoHa
ero nocnenosatensMn nony4Yunm Ha3eaHns "nnaTtoHMsm”, a 3aTem "HeonnatoHnsm". B 387 rogy no Hawen spbl [naToH
ocHoBan B AcpmHax Akafnemunio - nepBoe Bbicluee y4ebHOe 3aBefieHre B 3anaiHoOM Mupe, B KOTOPOM Obinu
npeacTasneHbl CNeunanmcTbl BO BCEX 061acTsX COBPEMEHHOTO eMy 3HaHMWS, MOCKONbKY NPOrpecc B 04HON ero obnactu
MOXET UMeTb MNOCNEACTBMS B Apyrux. [1naToH cumnTtan, 4To npuymnHa CnocobHOCTM YenoBeka No3HaBaTh BHEWHWA MUP
3aK/0YaEeTCs B TOM, YTO Te NMPOCTOTA 1 NOPSALOK, KOTOPbIE HPABSATCS EMY B MbICNSIX, CYLWECTBYIOT Y B 0OEKTMBHOM MUPE.
CaMbiM U3BECTHBLIM YH4EHUKOM NNAaTOHOBCKOM Akanemun 6bin Apuctotens (384-322 rofibl [0 Halleid apbl), OKa3aBLUWiA
camoe CUNbHOE BNVSIHWE HA PasBUTNE YENOBEYECKOW MbICIM CPeaun CBOMX NPELLWECTBEHHUKOB N COBPEMEHHNKOB. OH
cosgan unocogCKyo Knaccudmkaumnio Hay4yHbIX AUCLUMUMANH, OCHOBY KOTOPOWM COCTaBNAOT MeTadhuamnka 1 noruka.
Hatypdgounocodhckne paboTbl ApUCTOTENS CUCTEMATU3NPYIOT BCE (PU3MYHECKME 3HAHUS TOrO BpeMeHn. OH nbiTancs
OCHOBaTb KM3MKY Ha HABMIOAEHNSX N YAaCTUYHO Ha OMbITax, a TakXe K ydeHuto NnatoHa nobaBun NONOXEHUE O TOM, YTO
npvpoLa MoXeT OblTb NO3HAHA C NOMOLLLKO PACCYXXAEHUIA U NOHATA BNIOTL A0 Menbyaiiiumx nogpobHocTen. Ocobblii
WHTEPEC NPELCTABASIOT KOCMONOrns ApUCTOTENS, COrNacHo KOTOPOI HEMOABMXHAS WwapoobpasHas 3emns aBnsercs
LueHTpoM BceneHHow, 1 yyeHne 0 ABUXEHUN, rocrnoacTBOBaBLWee B (o3nke B TedeHre nonytopa toicayenetmin. B 335
rogy 0o Hawen spbl Apuctotenb ocHoBan B AdomHax Jlnuen (Jluken) - Hay4Hylo WwKony, B KOTOPOM BrepBble HaX0auNnchb
Hay4Hble konnekumu. Mocne cMepTn ApuctoTtens ero yueHuk Oemetpuii danepckuii cospan no obpasuy Nuues
Hay4Hyto wkony AnekcaHopuickuin MycenoH - nepsyto B UCTOPUY KONNEKTUBHYIO OPraHn3aumio 4ns Hay4HbIX
nccnenosaHuii - n 6ubnuoteky, HacuuTbiBatowyto 6onee 700000 cBMTKOB. MoYTK BCS hUankKa SNANHUCTUHECKOTO
nepuopa 6oina cesazaHa ¢ MyceinoHOM. AHTUYHAs MatemaTika, aCTPOHOMUSA 1 In3MKa BHaYane pas3snBanuchb
npencTaBnTensamMun nugparopeckomn Wwkonol - dunonaem n3 KpotoHa, Apxutom TapeHTckum, EBgokcom KHuacknm, a
3aTtem Esknnaoom u Apuctapxom Camocckum, CtpatoHom, Apxumenom, OpatocdeHom KnpeHckum, AnonnoHnem
Meprckum, MNnnapxom 13 Hukewn n MNMronemeeM. KoHCTpynpoBaHMeM BOEHHOW, CTPOUTENbHOW 1 OPYror TEXHUKM
3aHnManuce Apxumen, Ktecnbuin, dunoH BusaHTtuiickuii u N'epoH Anekcanapuiickuii. Bpems, npegwecTtsyrouee
nageHuo PUMCKOM nMnepum, xapakTepmayeTcs U ynaakoM aHTUHHOW gonanku. PumnsiHe ocobeHHO ycBamBanu Te eé
pasgfenbl, KOTopble MMENN NpakTU4eckoe NpUMEHEHNe Npu CTPOUTENbCTBE MMIraHTCKMUX COOPYXeHMA. B aTo Bpems
nosiBUNoCh HONbLLOE KONMYECTBO HayyHbIX aHUMKnonennin (CeHekn Mnanwero, Butpysus Monnunona, MnuHus
Crapuero). KynbTypHble Tpaauumm LPEBHMX FPEKOB, MOAAEPXaAHHbIE BU3AHTUACKUMU KOMMEHTaTopamu, Obinm
nepeHsTol apabamu n BepHynuce B EBpony B no3noHem CpenHeekoBbe - B Xl Beke. B orpomHolt umnepum - Apabekom
Xanugparte - B TeueHue ctonetus ¢ cepeaubl VIl Beka Tpynbl ApeBHErpedeckmx yu4éHbix Obinm nepeseneHbl Ha
apabckunin s3bIK, a B HOBbIX cTonMuax - lamacke n barnane - 66inm 0CHOBaHbI WKOMbI N0 06pa3Ly AnekcaHapuiickoro
MyceiioHa. [oMMMO BblOAIOWMXCA NOCTUXEHNI apabCkmx YH4EHBIX B aCTPOHOMUM U MaTeMaTrKe, UM NpuHaanexanm
nccnenoBaHMs No MexaHuke 1 onTuke. VIHTepec K onTuke 1 npmpoae 3peHns Npoucxonmn ot Toro, 4To MHorne y4yéHole
6b1nm 1 Bpayamn. Hanbonee nasectHble apabekue yyéHble-aHuuknonenmctol X-XII BekoB: AnbxaseH, Anb-brpyHu,
ABuLeHHa, Anb-XasnHu, ABeppoac.

Tema 3. Pa3Butne marematmkm, nporpecc MexaHuKu, acTPOHOMUM U ONTUKM B anoxy BoapoxaeHus u B Havyane
HoBoro BpemeHu.

Pazsutue apudpmeTrkm, anrebpbl, reOMeTpun, TPUroHOMETPUM, TEOPUM BEPOSITHOCTENR, MEXAHMKN, OMTUKWN, HABUraLMmn 1
kaptorpadoum {Jlyka NMavyonu, Muxaanb Wtudpens, PpaHyecko Masponuk, Hukono Taptanbs, Oxuponamo KapaaHo,
epapa Mepkatop, Padbasne bombennu, OxoH Henep, ®paHcya Buet, CumoH CtesuH, Xepap Lesapr, boHaBeHTypa
Kasanbepw, Mbep ®epma, OsaHxenucta Toppuydennu, Hukonayc Mepkartop, Bnes Mackanb, XpuctnaH lMoinrexc).
INeoHappo na BuH4m (1452-1519) - xmneonucew, apxXmtekTop, aBTOP MHOMOYUCIEHHbBIX TEXHUYECKUX MPOEKTOB,
€CTeCTBEHHOHAY4HbIX Y MaTeMaTUYeCcKnx NccnenoBaHnin, CTOPOHHUK MCNONb30BaHMS OMbiTa B MO3HAHUN NPUPOLbI.
ennoueHTpuyeckas cuctema Mmupa Hukonas KonepHuka (1473-1543), 06bSiCHMBILAS BUAUMOE ABUXEHNE HEBECHbIX
Ten BpalleHneM 3eMnn BOKpYr cBoel ocu 1 obpaweHuem 3emnn n nnaHet Bokpyr ConHua. OTkpbiTus Manuneo Manunes
(1564-1642): N30XPOHHOCTb Manblx konebaHuii MasiTHUKA, 3aKOHbI PABHOYCKOPEHHOr0 ABUXEHUS, 3aKOH UHepLIU,
cnyTHuku tOnnTepa, asbl BeHepsbl, natHa Ha ConHue. HayyHble Tpyabl, HAy4YHbIA METO4 U Hay4YHas wkona Mranuneo
Manunes. AHanuTnyeckas reoMeTpums, akcmoMaTM4ecKnin HaydHblin Metof 1 paunoHannam PeHe [ekapTa (1596-1650).
CospemeHHukn Mannneo Mannnes: Yunoam Mnbbept - aBTOp yyeHus o marHute; Tuxo Bpare - pedoopmatop
npakTuyeckom actpoHomun; IIxopaaHo bpyHo - nocnenosatens KonepHuka, oTctansaswWwmin KOHLENLMNIO
6eckoHe4HOCTV BeeneHHo 1 6ecHMCNeHHOCT MHOXeCTBa MUPOB; PpaHCKC BaKoH - pogoHaYanbHUK aHFMACKOro
matepuannama; NoranH Kennep, oTkpbIBWA TPU 3aKoHa LBUXEHNS nnaHeT; Bunnebpopn CHennuyc - aBTop MeTona
TPpUaHrynsiuMm n 3aKoHoB rnpenomneHns ceeta; MapeH MepceHH - yHacTHUK Hay4HOW nepennckn ¢ BblAaWNMMNCS
YYEHbIMWN CBOErO BPEMEHM.

Tema 4. Ucaak HbIOTOH: Hay4HbIA MeTOA,, 3aKOHbl MeXaHUKU, 3aKOH BceMMpHOro TaroteHus, ontudeckue
nccneposaHusa. CospeMeHHUKM Ucaaka HbloToHa.
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Mporpamma gucumnnuHbl "MeTtogonorus n nctopus cpmankn”; 03.04.02 "dusnka".

Coapartenb knaccuyeckoin MmexaHuky Micaak HotoToH (1643-1727) - yenosek, okasaBlumii Hanbornbluee BAUSHUE Ha
XW3Hb YENOBEYECTBA BO BTOPOM Thica4eneTum Hawewn spbl. iHTepechl HotoToHa B 1664-1667 rogax Haxoavnuch B
obnacTu aKCnepuMeHTaNbHO ONTKKU, B KOTOPOW OH NPOsiBMN U3obpetarenbckuii nap. B aTv roabl HelOTOH akTMBHO
3aHMMancs maTemMaTukon n paspabotan Te e€ pasfensl, KOTOpble COCTABASIOT aHaNN3 HECKOHEYHO MarbIX -
andbdpbepeHumanbHoe n MHTerpanbHoe ucducnenne. B 1669 rogy HbloTOH ctan npodheccopoM kadenpbl MaTeMaTukm
KeMbpuoxckoro yHMBepcuTeTa, 3aMeHnB CBOEro HacTaBHuka Vicaaka bappoy. C ronpamm ero uHTepec kK
9KCMEPMMEHTNPOBaHNIO ocnabesan, a yBneyeHme BONpocamm Teopun Bo3pacTano, 1 HeloTOH 0T ONTrku nepewén K
uccnenoBaHmio Npobnem mexaHukun. B otnuune ot Manunes pabotbl HoloToHa B 06nacTu MeXaHUKy OTANYaTCA
06006LieHEM NPUHLMMA MHEPLMW 1 NMOHSATAS CUMbI, BBEAEHUEM MOHSATUS Macehl (Kak KOnMyecTsa MaTepum) u
pacnpocTpaHeHnem o6nacTv NPUMEHUMOCTU 3aKOHOB MEXaHMKKM Ha BCto BeenerHyto. MocnenHee 0606weHne, aaBliee
MUPY eOMHCTBO, Ob110 060CHOBAHO HbIOTOHOM C MOMOLLBIO YETBIPEX MPABUN PACCYXAEHUS, COCTABNSIOWMNX NMPUHLAMBI
€ro Hay4Horo metona n onybnnkoBaHHbIX B TpakTaTe "MaTtemaTnyeckme Havana HatypanbHoi dounocodoun” (1687,
1713, 1726 rogbl napaHus). Nepsoe nNpasmno: He MPUHUMATb UHBIX MPUYUH ABNEHUIA, KPOME TeX, YTO AO0CTaTOYHbI ONs UX
06bsicHeHUs. Bropoe npasuno: Bcerna 0THOCUTL aHaNOrMYHbIE SIBNIEHNS K OOHOW U TO Xe npudnHe. TpeTbe NpaBuno:
cumTaTb CBOMCTBOM BCEX TEN BOOOLLE Takme CBOMCTBA, KOTOPbIE HE MOTYT ObiTb HU OCNabNEHbI, H/ YCUNEHbI 1 NPUCYLK
BCEM TenaM, Haf KOTOPbIMU MOXHO 3KCNepUMEHTMpoBaTb. HeTBEpPTOe Npasmio: cHnTaTb NpaBunbHbIM BCSKOE
yTBEPXAEHME, NONMYYEHHOE 3 OMbiTa C MOMOLLLIO UHAYKLUMKW, [0 TeX Nop, Noka He ByayT obHapyXeHbl Apyrue sBneHus,
KOTOpPblE OrpaHNyMBalOT 3TO YTBEPXAEHNE UK NpoTUBOpeYaT eMy. TpeTbe npasuio no3sonuno HotoToHy
cchopMynmMpoBaTh yHUBEPCASbHbIA 3aKOH BCEMUPHOrO TArOTEHMS: €CNW BCE Tena NpuTArMBaloTcs K 3emne, nnaHeTbl
nputarneaoTcs Kk ConHuy, Boga nputarmsaeTcs K JlyHe, 3Ha4MT MOXHO 3aKN04MTb, YTO BCE Tena NpUTArmBatoTcs opyr K
apyry. [NpoBo3arnawas aToT 3aKoH, HblOTOH He onpeaenan NPUYnHy nNpuTsXeHus: "MpuymnHy 3TUX CBONCTB CUMbI
TAFOTEHUS 9 [O CUX MOP HE MOr BbIBECTM U3 SBNIEHWUIA, TMMOTES Xe 9 He nambiwnsio. Beé xe, 4To He BbIBOAUTCS U3
AABNEHWUIA, JONXHO Ha3bIBATbCS rMMOTE30M, rMnoTesam Xe MeTagoM3nyecknM, Pnsnyeckum, MexaHnM4eCckum, CKpbITbiM
CBOWICTBAM He MECTO B 3KCrepumeHTanbHon domnocoduun. B Takon dounocodoum npennoxeHns BbiIBOAATCH U3 SABNEHUI U
obobuatTcs ¢ noMowbo nHaykumun". Nanee HotoTOHOM 6binu AaHbl apryMeHTUPOBaHHbIE METAdIU3NYECKNE
onpeneneHns abCcontoTHOro BPEMEHU M NPOCTPAHCTBA, Ha KOTOPbIX Oblna OCHOBAH BCS (huanka BnoTb [0 KoHua XIX
ctonetus. "l. AbcontoTHoe (MCTUHHOE, MaTeMaTn4yeckoe) BpeMsi camo no cebe 1 No camoii cBoel cylHocTH, 6e3 BCSKOro
OTHOLWEHMUS K YeMY-INBO BHELHEMY, MPOTEKAET PABHOMEPHO U MHAYe HA3bIBAETCA ANNTENbHOCTLIO. OTHOCUTENBHOE
(kaxyleecs unu 0bblAEHHOE) BPEMS €CTb UMM TOYHAS, MU N3MEHYMBAS, MOCTMraeMas YyBCTBAMU, BHELIHSS,
coBeplIaemMas npv NoCPEACTBE Kakoro-nmbo ABUXEHUS, Mepa NPOLONXUTENBHOCTU, ynoTpebnsemas B 06blaeHHOM
XU3HW BMECTO UCTUHHOMO, UMM MaTEMATUYECKOro, BPEMEHM, Kak-TO: Yac, AeHb, Mecsl, roa. |l. AbcontoTHoe
NPOCTPAHCTBO NO CaMoii CBOEM CYLHOCTW, 6€30THOCUTENBHO K YeMy Obl TO HU BbINO BHELWHEMY, OCTaéTCs Bcerna
04MHAKOBbLIM 1 HENOABMXHbLIM. OTHOCUTENBHOE ECTb Er0 MEpA UK Kakas-nnbo orpaHmyeHHas NoABUXHAS 4acTb,
KOTOpas onpefensieTcs HaWyMM YyBCTBAMU MO NMOMIOXEHNIO €ro OTHOCUTENBHO HEKOTOPLIX TEN U KOTOPOE B 0ObIAEHHOM
XWU3HW NPUHUMAaETCS 3a NPOCTPaHCTBO HEMOABUXHOE...BO3MOXHO, YTO He CylecTByeT (B NpUpoLe) Takoro
PaBHOMEPHOrO LBMXEHNS, KOTOPbLIM BPEMS MO0 Obl M3MEPSATLCS C COBEPLIEHHON TOYHOCTLIO. Bee ABMXeHUS MoryT
YCKOPATLCS UNK 3aMeNNSATbCS, TeHEHUE Xe abCONTHOrO BPEMEHN UBMEHSATLCS HE MOXET...BpeMsi n npocTpaHCcTBO
COCTaBnAOT Kak Obl BMeCTUAMILA caMux cebs 1 BCEro cylwecTaytollero. Bo BpeMeHn BCE pacrnonaraercs B CMbiCne
nopsiaka nocnenoBartenbHOCTU, B MPOCTPAHCTBE - B CMbIC/E NOpsaKa NofoxeHus...".

Tema 5. lNMporpecc ectecTtBeHHbIX HayK B XVIII-XIX Bekax: acTpoHOMMUS, MEXaHMKa, TEpMOANHAMUKA,
cratuctTMyeckasa ousnka, aneKTpoMarHeTu3m, Xumusi, onTuKa u cnektTpockonus. Marematuka. YHuBepcureTtbl 1
Akapemum HayK. Hayano maliMHHOro NPoOoN3BOACTBA.

KocmoroHunyeckme runotessl Tomaca Paiita, ViMmaHymna Kanta, Nbepa Cumona Nlannaca. OestenbHocTb Muxauna
Bacunbesnya JTomoHocoBa. AHanntudeckas mexaHuka {Xosec Jlyn NlarpaHx}. Passutmne tepmoanHamMmku un
ctartmctuyeckon pmsnkm {Hukona Canu KapHo, Benya KnaneiipoH, Oxenmc MpeckotTt Oxoynb, MepmaH Menbmrons,
Pynonbdp Knayauyc, Yunbsam TomcoH (nopa KenbsuH), Ixo3ais Yunnapa M'mb6c, Jlroasur bonbuman} u
anekTpomarHeTtnama {Jlynoxu "anbBaHun, Aneccangpo Bonbta, BeHpoxamuH dpaHknuH, 'yctas Kupxrodp, M'eHpu
Kasenaunw, Wapnb OriocteH KynoH, XaHc Kpuctuan Spcten, AHpu Mapu Amnep, Meopr Om, Camyanb Mopae, xxo3ed
"eHpu, Marikn ®apagnein, Hapna YutctoH, OpHcT BepHep CumeHc, Oxeiimc Knepk Makceenn}. Xumunyeckas
HOMeHKNaTypa, XMMn4eckre anemeHTol, nx coeanHenuns {Ixosed Mpuctnn, Kapn Bunsrenom llleene, AHtyaH JlopaH
NaByasbe, OxoH OanbtoH, AMeneo Asoranpo, Memdppu Oasu, MeHc Skob Bepuennyc} u knaccudpmkaums {OMutpuii
VeaHoBny MeHpenees}. Pa3sutme BonHosow ontuku {Tomac OHr, Xan Batuct buo, 9tbeH Manioc, Jasua BpiocTep,
HomuHnk dpaHcya Aparo, OrtocteH XaH ®peHenb, ApmaH Minnonut ®uso, JleoH dyko} 1 oNTUYECKO CNEKTPOCKONUM
{Yunbsim BonnactoH, NoranH Puttep, Mlosed dpayHrodep, Xpuctnan Jonnnep}. ViamepeHne conHe4YHoN NOCTOSAHHON
{Knog Myite}. HeeBknnnosa reometpusi {Hukonait NeaHosny Jlobauesckuit, AHow Boiian (Bonbsit), Kapn ®puaprx
laycc, bepHxapn Puman, Oasun M'unbbept}, Teopus rpynn {3sapuct Manya, Kamuns XopaaH, Codoyc Jn, denukc
KneiH, 9nn Xosed KapraH}. Ortoct bpase yctaHOBUN OCHOBHbIE BUAbl MPOCTPAHCTBEHHBIX PEWETOK KpucTtannos (14
pelwéTok bpaee). N30b6peTeHne 1 ycoBeplleHCTBOBaHWE NapoBbix MawnH {Tomac HbiokoMeH, Ixeiimc YarT}.
BHenpeHue npsaannbHblX, WepcTodecanbHbIX U XNOMKOOYNCTUTENBHBIX MaLWH, TMAPaBANYECKOro npecca,
MeTannoobpabarbiBaloLmx CTaHKOB. [TpMMeHeHe MaWNHHOIO TPy LA B NETKOM U NULLEBOMA NPOMbBILINEHHOCTU.
XKene3HoO0pOXHbI TPaHCMOPT N Cy40X0ACTBO HA NAPOBON TSre.

Tewma 6. 3HeKTpOMaI'HVITHbIe BOJIHbI, paauo, peHTreHOBCKHue Ny4yn, pagnoaktuBHOCTb, KBaHT nencreng,
CBepxXnpoBoOoNMOCTb. CneumanbHas v obLuas Teopun OTHOCUTENIbHOCTMN. dusmka atoma n TBép,I],OFO Tena.
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B 1886-1889 ronax "'eHpux Pynonbd Nepu (1857-1894) akcnepmMeHTanbHO Aokasan CywecTBoBaHUe
3NEeKTPOMarHUTHbIX BOMH (OAUHOM 66 CM) 1 NOATBEPAMI TOXAECTBEHHOCTb OCHOBHbIX CBOMCTB 3N1EKTPOMArHUTHbIX U
cBeToBbIX BONH. [MéTp Hukonaeswy Jlebenes (1866-1912) akcneprMeHTanbHO Aokasan CywecTBoOBaHUE AABNEHNS CBETA
Ha TBEpable Tena (1899) n Ha rasbl (1907), 4TO SBMNOCH NOATBEPXOEHNEM SNEKTPOMarHMTHoOM npupodpl ceeta. B 1895
rogy AnekcaHap CtenaHosud Nonos (1859-1906) npooeMOHCTprpOBan NepBbIi B MUPE paanonpuémMHuK. PagnotexHuk
n npennpuHumatens MynbenomMo MapkoHu (1874-1937) B 1897 rofy nonyy4mnn nateHT Ha u3obpeteHve pagnonpuémHuka
1 pasBuBan panmo, kak cpencTso cas3m (Hobenesckas npemusi no comusmke comectHo ¢ K.d. bpayHom 1909 rona).
Bunbrenom KoHpapn PeHTreH (1845-1923) B 1895 rony oTKpbIN peHTreHOBCKME Ny4m U nccneposan ux CBONCTBA (nepsas
Hobenesckast npemus no couanke 1901 rona). AHTyaH AHpu Bekkepenb (1852-1908) B 1896 roay OTKPbIN €CTECTBEHHYIO
pannoakTMBHOCTL coner ypaHa. Mbep Kiopm (1859-1906) n Mapusa Cknoposckas-Kiopum (1867-1934), B 1898 roay
OTKPbIBLIME MONOHUIA U paauii, coBMecTHO ¢ A.A. Bekkepenem nonyynnm Hobenesckyto npemmio no counsmke 1903 ropa.
M. Cknopnosckas-Kiopu nonyyunna Hobenesckyto npemuio no xummm (1911) 3a OTKpbITUE MONOHUS 1 padus, NonyvyeHue
MeTannn4yeckoro paams u uccnenosaHue ero ceoicTe. B 1897 roay [x.[x. ToMcoH oTKpbin anekTpoH (Hobenesckas
npemus no duauke 1906 roga). Makc Nnaxk (1858-1947) B 1900 rony BbiBEN 3aKOH pacnpeneneHus sHeprum B
CnekTpe nsnyyeHns abCcontoTHO YEPHOro Tena B NPeAnoNoXEHUN, YTO aTOMHbIE OCLUNNSTOPbI U3Ny4atoT SHEPTMIO
NopuUMsIMA - KBAHTaMW, BBEN (PyHOAMEHTaIbHYIO NOCTOSHHYIO Pa3MepPHOCTN AEeNCTBUS - NOCTOAHHYIO [naHka
(Hobenesckas npemusi no comnsmke 1918 rona). Xeitke KamepnuHr-OHHec (1853-1926) nonyunn Xuokuii BOLOPOL
(1906), xunaokunii renuin (1908) u oTkpbin ceepxnposoamumocTb (1911) (Hobenesckas npemus no ouauke 1913 roga).
OpHecT Pe3epdoopn (1871-1937) B 1899 roay otkpbin anbdga 1 6eta-ny4m n yctaHoBUA UX NpUpoay, COBMECTHO C
®penepukom Coaam cospan Teoputo paanoakTneHocTn (1903), OTKpbIN aTOMHOE S4P0 M NPEANOXUN NNaHeTapHYo
moaenb atoma (1911), ocylecTBMA NEPBYIO UCKYCCTBEHHYIO SAEPHYIO peakumo U oTKpbin NpoToH (1919) (Hobenesckas
npemMns rno XMMnn 3a NpespaLleHns paanoakTmeHbix anemMeHToB 1908 roaa). XeHapuk AHTOH JlopeHu (1853-1928)
co3[an Knaccu4eckyro anekTpoHHyto Teopmio (1880-1909), no3BonmBLUyo 06BSCHUTL achdpekT MNutepa 3eemaHa
(Hobenesckas npemus no consmke 1902 rona). Anbbept diiHwWTelH (1879-1955) BBEN NOHSATNE O KBAHTE CBETA
(gpoTOHE), C NOMOLLbIO KOTOPOro 06 bsCHUN siBneHue gooToadocpekTa (1905) (Hobenesckas npemusi no gouaunke 1921
roga), pasBui MOMEKYNSIPHO-CTATUCTUYECKYIO Teoputo BpoyHoBCKoro asuxeHns (1905), paspaboTtan 0CHOBbI
cneumanbHom Teopumn oTHocutenbHocTh (1905), coznan nepsyto KBAHTOBYIO TEOPUIO TEMNOEMKOCTY TBEpAbIX Ten (1907),
npenckasan sBfeHne NHAyLMPOBAHHOro nanydeHus ceeta (1916), cozaan obulyio TeopUo OTHOCUTENBHOCTY
(1907-1916), 0bycnoBuMBLLYIO Pa3BUTUE PENSITUBUCTCKOA KOCMONOMW, U Npeackasan CylWwecTBOBaHNE rpaBUTaLNOHHbIX
BOMH (1916). Buktop ®paHu Necc (1883-1964) otkpbin kocMuyeckue nyum (1912) ((Hobenesckas npemusi no pramnke
1936 roga). Hunbc XeHpuk Oasug bop (1885-1962) B 1913 rogy co3nan nepsyto KBAHTOBYIO MOLENb
BooopoononobHoro atoma (Hobenesckas npemus no couanke 1922 rona), C NOMOLLLIO KOTOPO 06 BbSACHUN
0COBEHHOCTU NepnoaNYECKOl CUCTEMDBI XUMNYECKMX aneMeHToB. EBrpady CtenaHosuy dénopos (1853-1919) Beieen 230
NPOCTPaAHCTBEHHbBIX rpynn cummetpun kpuctannos (1890). Makc ¢oH Jlays (1869-1960) npennoxmn ncnonb3osatb
KpucTannmyeckue pelétku B Ka4ecTse AMPaKLMOHHbIX PEWETOK NS PEHTIEHOBCKMX Nydeil 1 paspaboTan Teoputo
VHTEPMEPEHLINM PEHTIEHOBCKNX Nydeit B kpucTannax (1912) (Hobenesckas npemus no cousvke 1914 ropa). MeHpu
(1862-1942) n JloypeHc (1890-1971) Bparru, ncnonbays sesneHne audpakuum peHTreHOBCKUX NyYen B Kpuctannax,
BMepBble OCYLWECTBUN UCCNeNoBaHNe KpUCTanIm4eckmx cTpyktyp (1912), npencrasms akCnepuMeHTanbHoe
[10Ka3aTensCcTBO NEPUOANYHOCTM 1 NapaMeTpbl aTOMHOM CTPYKTYpbl KpucTannos (Hobenesckas npemus no gousnke
1915 ropa).

Tema 7. KBaHTOBas (BONHOBasA) MexaHUKa. du3nkKa KOHOEHCUPOBaHHOrO COCTOSAHUSA. MarHUTHbINA pe3oHaHC.
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Nyw pe Bpoiinb (1892-1987) pacnpocTtpanun ugeto A. ditHwTelHa 0 ABONCTBEHHON KOPNYCKYNSPHO-BOMIHOBOM NpMpoae
cBeTa Ha MuKpo4acTuubl (1924). BonHoBble CBOMCTBA anekTpoHa bbinv noatTeepxaeHbl onbitamm K. Ox. OesmccoHa-I1.X.
DOxepmepa n Ox.MN. TomcoHa (1927) no ondppakumm anektpoHoB. Noa 1925: cnuH anektpoHa {x.10. YneHbek, C.
"ayncmut};. npuHumn BonbdpraHra Maynu (1900-1958) (Hobenesckas npemus no domauke 1945 rona); nepsblii BapuaHT
KBAHTOBOW MEXaHWKU - MaTpryHas mexaHunka BepHepa MeitzeHbepra (1901-1976) (Hobenesckas npemus no consmvke
1932 ropa). Mon 1926: ypasHeHue dpeuHa WpennHrepa (1887-1961) (Hobenesckas npemusi no conaunke 1933 rona).
MpvHumn HeonpenenéHHocTy B. MeiizeHbepra (1927). Mon 1928: penatusnctckas Teopust anektpoHa Monsa AoprerHa
Mopuca Oupaka (1902-1984) (Hobeneeckas npemmsi no domamke 1933 ropa). KsaHtoBas ctatuctuka depmu-Lnpaka
NS CUCTEM TOXOECTBEHHbIX YaCTML, C NONyLEeNbiM CIMHOM (hepMNOHOB) 1 Bo3e-OiHwTenHa ansa cuctem
TOXOECTBEHHbIX YaCTUL, C LIefbIM CMMHOM (6030HOB). 30HHAs TEopUsl SNEKTPOHHOI CTPYKTypbl TBEPAbIX Ten (1928)
®enukca bnoxa (1905-1983) n JleoHa BpunniosHa (1889-1969). KeaHTOBas Teopus paccesHMsa ceeta B Kpuctannax
WNrops EsreHbesuya Tamma (1895-1971), B KOTOPOW BNepBble BBEAEHBI KBAHTLI 9HEPrn KonebaHmin KpUCTanmyeckonm
pelwéTka - goHoHbl (1930). MéTp NeoHnposny Kanuua (1894-1984) paspaboTan HoBble METOLbI OXMXEHMS BOAOPOAA U
renns (1934), otkpbin siBneHne ceepxtekydectn 4He (1938) (Hobenesckas npemus 1978 rona). Teopums LOMEHHO
CTPYKTYpbl dpeppomarHeTukos (1935) (¢ E.M. Jludpwuuem), Teopus dpasosbix nepexonos sToporo poga (1937), teopus
ceepxtekydectu renus Il (1941) (Hobenesckas npemus no gousnke 1962 rona), oeHOMeHoNornyeckas Teopus
ceepxnposoaumocTy (1950) (coBmecTHo ¢ B.J1. FMH36yprom) Jlbea Lasmaosuya JlaHoay (1908-1968). HabnioaeHune
asnenuns (1934) n cospaHne Teopun nanyvyeHust Basunoea-YHeperkosa (1937) {W.E. Tamm, .M. dpaHk, N.A. HepeHkos.
Hobenesckas npemusi no comauke 1958 ronay. MNepsblil KBAHTOBLIV reHEPATOP HA MONEKYNSAPHOM Myyke ammunaka (1954)
{Hukonaii N'eHHaouesmy Bacos, AnekcaHap Muxaiinosud MNpoxopos, Yapnba Xapn TayHc. Hobenesckast npemusi no
gouauke 1964 ropa}. CywecTBeHHbIV BKNAL B TEOPUIO CBEPXMPOBOANMOCTM U CBEPXTEKyYecTn {Anekcel Anekceesuy
AbpukocoB (1928-2017), Butanuii llazapesny MuH3bypr (1916-2009), SHTOHM Oxeiimc Jlerret. Hobenesckas npemus
no comsuke 2003 rona}. PyHOaMeHTanbHble UCCNefoBaHNs reTeponepexonos B NONYNpoOBOAHMKAX U CO34aHUE Ha UX
OcHoBe HoBbIx NpubopoBs {XKopec VBaHoBuy Andpépos (1930-2019), MepbepT Kpemep. Hobenesckas npemusi no gouaunke
2000 ropa}. Ncupop Airsek Pabu (1898-1988) paspaboTan MeTon MarHUTHOro pe3oHaHca B MONEKYNSIPHbBIX Mydkax 4ns
onpeneneHns saoepHbIXx MOMeHTOB (1937) 1 ocywecTBun Npeue3noHHbIe N3MEePEHNS MarHUTHbIX MOMEHTOB NPOTOHA U
netpoHa (1939) (Hobenesckas npemusi no cpusmke 1944 ropa). B 1940 rogy denvke bnox u lyuc AnbBapec namepunm
MarHMTHbIA MOMEHT HelTpoHa. B 1946 rogy ®. bnox n Hesasmucnmo Sayapa Munc MNépcenn oTKpbIny SBNEHNE SOEPHOMo
MarHuTHoro pesoHaHca (Hobenesckas npemust no domamke 1952 roaa). KopHenuc Skob Moptep (1907-1980) oTkpbin
napamarHuTHyto penakcaumio (1936), paspaboTan kanopuMeTpUYecknii MeTon N3MepPeHust NOrnoLEeHUst SHeprum
nepeMeHHOro MarHMTHOro nons napamarHeTnkom (1936). EsreHnii KoHctaHTnHOBUY 3asoiickuii (1907-1976) B 1944
rofy OTKPbIN SABEHNE 3NEKTPOHHOro NnapamMarHUTHOro pe3oHaHca C NoMOLLbI0 PaanoTEXHUYECKOro MeToaa CeTo4HOro
TOKA.

Tema 8. du3unka sapa 1 anemeHTapHbIX YacTul,. dyHpoamMeHTanbHblie B3auMoaencTeust. O6bLeanHeHNs
byHOamMeHTanbHbIX B3aumoaencrTsmn. Knaccudpmkaums anemeHTapHbIX YaCcTULL U NEePEHOCUYMKOB UX
B3auMO.LOEVUCTBUN.

O6HapyxeHue B 1927-1929 roaax 3aps>XeHHbIX HaCTUL, BEICOKUX SHEPrUiA B KOCMUYECKUX nydax OMutpuem
Bnanumuposuyem CkobenbupbiHbiM (1892-1990). OTkpbiTe B 1932 ropy HeliTpoHa dxeimcom Yensukom (1891-1974)
(Hobenesckas npemusi no domaunke 1935 roaa) n no3nTpoHa B KocMuyeckux nydax Kapnom AHgepcoHom (Hobenesckas
npemns no dpusnke 1936 roga). AHpuko Depmun (1901-1954): Teopusi cnabbix B3anmoneincTeuii (beta-pacnan) (1934);
WCKYCCTBEHHasi pafuoakTUBHOCTb, 0OYCNOBNEHHASA HEATPOHAMU, U 3aMeffieHne HEMTPOHOB B BelecTae (1934)
(Hobenesckas npemust no consmke 1938 roaa); nepsolit aaepHblii peaktop (1942). Bnagumunp Mocudposuy Bekcnep
(1907-1966) npennoxun B 1944 rogy NpyHLMN aBTORA3NPOBKN NMOTOKOB 3apSXEHHbIX YaCTUL, B YCKOPUTENAX
(He3aBmcumo 3.M. MakmunnaHn, 1945), pykoBoamn co3naHneM nepBbix COBETCKNX CUHXPOTPOoHA (1947) n
cuHxpodoasoTpoHa (1957). AtomHas npobnema B CLUA n 8 CCCP. CuHTE3 TpaHCypaHOBbIX 3/1IEMEHTOB. YNpaBnsieMbilit
TEPMOSIAEPHBIA CUHTE3. DYyHAAMEHTANbHbIE B3aMMOAENCTBIS: 9N1EKTPOMArHUTHOE, rpaBUTaLUOHHOE, cnaboe 1 CuibHoe
B3amMmoencTens. bespasmepHble NOCTOSIHHbIE U APYrue OCHOBHbIE XapakKTepUCTUKN pyHOaMeHTanbHbIX
B3anmopeiicTeuid. NepeHocunkn B3ammoaeincTenii. Co3naHve KBAHTOBOW anekTpoanHammnkn (Hobenesckas npemMusi no
gousrke 1965 ropa: Puuapn ®elinman, KOnnaH WeuHrep, CuHbutUpo TomoHara), Teopum cnaboro s3anmoneiictans (M.
"enn-MaHH, P. ®eiiHmaH, P. Mapwak, 3. Cynapwan). B 1964 rogy Hesasucumo Mioppeem Menn-MaHHoM n [ xopxem
Liseiirom 6bina BblABMHYTA rMNoTe3a KBapkoB. [x. LIBeir npennoxmn kBapkoBy Moaenb aapoHoB (1969), M.
"enn-MaHH BblABUHYN runoTesy riooHoB (1973) - NnepeHoCYMKOB CUNbHOMO B3aUMOAENCTBMSA Mexay kBapkamu. EguHas
Teopus cnabbix U aNeKTpoMarHMTHbIX B3aumonecteuii {CtueeH Baitnbepr (1967), Abnyc Canam (1968), WenaoH
Mawoy (1972); Hobenesckas npemus no cusnke 1979 roga}). OTKpbITME BEKTOPHbBIX H030HOB - NEPEHOCYMKOB cnabbix
B3anmopelictauii {Kapno Py6bua, CumoH BaH nep Meep; Hobenesckast npemusi no cpusmnke 1984 ronal.
Knaccudomkauus snemeHTapHbIX 4acTuu, - NenTOHOB M KBAPKOB - Y NepeHOCHNKOB NX B3auMoaenicTeuin. KeaHToBas
XPOMOAMHAMUKA - KBAHTOBOMONEBAS TEOPMS CUIbHOrO B3aMMoaeincTans kBapkos. Moaens Benvnkoro o6benmHeHus LU.
"nawoy - 06eANHEHNS CUNBHOIO, 3NEKTPOMArHATHOrO U cnaboro B3aMMonencTeuii. Teopusi cyneprpasmtaumnm un
CYNepPCTPYH - CYNnepcrMMMETPU30BaHHAs TEOPUS TAFOTEHNS, B paMKax KOTOPOM BO3HMKAKOT BO3MOXHOCTU 06 beANHEHNS
BCEX B3anMmogecTauii - CynepobbennHeHus.

Tema 9. Kocmonorusi. Uepapxudeckas cTpyktypa BceneHHon. Kocmonoruyeckue nocrynarbl.
KpynHomacwitabHas puHaMmuka BeceneHHon. Mogenb Bonbluoro BapbiBa. Knaccudomkauus ¢ouamueckmx Teopui.
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KocMmonorus - dpnaunyeckoe y4eHne o BceneHHon, CTpoeHUn 1 aBoniouun eé BuamMMon 4yactu. Teopetmdeckumn
PyHLAMEHT KOCMonorum - oblias Teopmst OTHOCUTENBHOCTU 1 TEOPUSt PN3MYECKIMX MONel. IMNMpuyeckas ocHoBa
KOCMOJIOrUM - BHEranaktTuieckas acTpoHomus. 3se3n006pasoBaHune. HarpesaHue rasa npu ero rpaBuTaluoHHOM
cxartun. NapameTpbl, xapakTepuayowme TepMosaepHble peakL M BOAOPOOHOro umkna. TepmosaepHble peakumm
yrneponHo-a3oTHOro umkna. TepmosioepHble peakumm - OCHOBHOW UCTOYHUK SHEPruv 38€34 1 OONH U3 OCHOBHbIX
MEXaHU3MOB HYKNeoCUHTe3a. HelTpoHHbIe 3BE3abl 1 YEPHbIE Ablpbl. OTKPbLITUE rPaBUTALNOHHBLIX BOJH.
KpynHomacwTrabHas anHamuka BeeneHHoi. Kocmonoruyeckue noctynatel A.A. @puamara. Macwrtabebl, B KOTOPbIX
crnpasennunBbl KOCMONOrnyeckme noctynarbl. AHann3 ssonounm BceneHHon, 0CHOBaHHbIN Ha TEOPUM TArOTEHUSA U
mexaHuke V. HbloToHa. Kputnyeckas nnoTHOCTb. XonoaHas oTKpbiTas (paclumpsiowascs) 1 3akpbitas (nynbcupytowas)
Bcenennas. OtkpbiTas ropsyas BeceneHHas. PenukToBoe nanyyeHve. dpa nanyyeHus, nepenomMHas anoxa, apa
BellecTBa. bapuoHHas acummeTpus BeeneHHoii. Mpobnema ycToitumneocTr npotoHa. CoctosiHue BeeneHHow ¢
OrPOMHbIMK (NOpSAKa MNaHKOBCKUX 3HAYEHWNIA) NIOTHOCTbIO SHEPTW MaTepun 1 KPUBU3HbI MPOCTPaHCTBA-BPEMEHM
(domasmyeckas CUHTYNSIPHOCTL), BMECTE C NOCAeayoWmM 3Tanom 3BonioLmumn BeeneHHom ¢ BbICOKOM MNOTHOCTBIO SHEPrK
- Bonblwon B3pbie. MupoBble chyHOaMeHTanbHbIe KOHCTaHTbI: rpaBUTaLnoHHas NnoctosHHas G, CKOpOCTb CBeTa B
BakyyMme c, noctosHHas lNnaxka h. NnaHkoBckne annHa, Bpems, Macca v aHeprus. Knaccudumkaumsa pusnyeckux
TEOPW C MOMOLLLI MUPOBLIX (OYHAAMEHTANbHbIX KOHCTAHT (Ky6 BpoHwWwTeiHa-3ensMaHoBa).

5. MNepeyeHb yue6HO-MeTOQMYECKOrO 0becnevyeHns OIS CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeacTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0ByHaoWMXCsH PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsnok opraHM3aLmmn 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTenbHOCTH No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHMcTEpPCTBa Hayku 1 Boicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuii) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

AnbTwynep H.C., llapnoros A.J1., llapnoHos V.A. Bblgaowmecs ote4ecTBeHHble NPeacTaBuTeny eCTECTBEHHbIX Y TOHHbIX
HayK: 6rorpagoUyeckuii 1 MHCTUTYLMOHANbHbIA cripaBoYHUK. SOP. [SneKkTpoHHbIN pecypc] -
http://tulpar.kpfu.ru/course/view.php?id=102 .

NapwoHos A.J1. Nctopusa n metononorus couankn: AHTUYHOCTL U CpenHne Beka. - KasaHb, 2013 - [9nekTpOoHHbIA pecypc]
- http://kpfu.ru/docs/F515457482/History_Method Physics.pdf

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HAnpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII;I M HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNO4YaeT OUeHO4YHble
cpencTtea TeKkylero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXMUTCS Cneaywas uHgopmMaums:

- COOTBETCTBME KOMMETEHLMIA NNaHnpyeMbiM pesynbtatam 0by4eHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMNAVHE (MOSYNIO);

- OMMCcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOr0 CPeacTBa;
- KpUTEPUU OLIEHNBAHNSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsasndaeMble K OEencTBuAM o6y'-|a|ou4v|x09|,
OEMOHCTPUPYEMbIM pe3yfibTataM, 3adaHns pa3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNO).

7. MepeueHb nuTepatypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMNHbI (MOLYNSA)
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OcBoeHue ONCUNNNTIUHDbI (MO,D,yﬂSI) npegnonaraet ndy4eHume OCHOBHOW 1 OOMNONMHUTENbHON y‘-leﬁHon nmteparypbl.
NuTtepatypa MoxeT BbITb AOCTyMHA 00yyalowmuMcs B O4HOM U3 [BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-lH0|7| OnbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

Bubnunoteka Library Genesis - http://gen.lib.rus.ec

mMeToamyeckue matepuansl kageapb! T -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

O6pasoBatenbHblit npoekT A.H. BapruHa - http://www.ph4s.ru/index.html

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6ot MeTtoauuyeckme peKoOMeHpaumm

nekumn Pa3bop v ycBoeHue nekuMoHHOro Matepuana. llocne kaxaoin nekumn CTyneHTy cnemyet
BHMMATENbHO NPOYMTaTh 1 Pasobpatb KOHCMEKT, NPU 3TOM:

- [oHATb 1 3aNOMHUTbL BCE HOBblE OMNpPeaeneHmns.

- [oHATb BCe MaTeMaTnyeckme BblKNnagku 1 nexatume B MX OCHOBE hN3NHECKME MONOXEHNS U
JONyleHns ; BOCNPOW3BECTN BCE BbIKNAAKWN CAMOCTOSATENbHO, HE MAAS B KOHCMEKT.

- BbinonHnTb unu gogenatb BbIKNaaku, KOTOPbIe NEKTOP Npeanucan caenaTtb CaMoOCTOATENBHO (ecnu
TakoBbIE MEIOTCH).

- Ecnu nekTop npeanucan pasobpatb HacTb Mmatepuna 6onee nogpobHO CaMOCTOATENBHO NO
LOCTYMHBIM NMMCbMEHHBIM U 3NEKTPOHHBIM MCTOYHUKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
coenarb.

- Mpy BO3HNKHOBEHNMW KaKKX-nMBO TPyLHOCTEN C MOHUMAHMEM MATEPUa PEKOMEHOYETCS NONPOCUTb
MOMOLLM Y CBOUX OLHOTPYNMHUKOB UM COKYPCHUKOB. TakXe MOXHO 06paTnTbCs 3a MOMOLbBIO K
nektopy. [lns 3T0ro MOXHO NMYHO NOLOWTY K Npenoaasatento, nmbo HanmMcatb eMy aNeKTPOHHOE
MMCbMO, CROPMYNIMPOBAB B HEM BO3HUKatOLWMe BONpockl. K MMcbMy MOXHO NMPUKPENUTb Kakune-nubo
9NEKTPOHHblE Matepmanbl, CBA3aHHble C BO3HUKILMMK BONPOCaMW, Hanpumep, 0TCKaHUPOBaHHbIE UK
cpoTorpadpmpoBaHHbIe MMCTOYKN C PYKOMMUCHBIMU KOMMEHTapUsSIMA, NOMETKaMM, BbIKNaaKamum 1 T.n.

CaMOCTOSA- CamocTosTenoHoe n3yvyeHune 4actm marepumana. Ecnun vactb yqe6Horo matepumna oteeneHa Ha
TenbHas CaMOCTOATENIbHOE N3y4eHune, 10 Heobxo0anMo NPUCTYNNTb K 3TOMY HE3aMeoNnnTebHO Nocne yKka3aHus
pa60Ta npenonasaresia u OCBOUTb MaTepun B oTBeneHHble UM CPOKWN. MaTepvm cnepnyet ndydntb no

OOCTYNHbIM MNCbMEHHbIM N 3NEKTPOHHbIM MCTOYHNKAM, O KOTOPbIX coobumT npenonasaresb.

3a4et MeToguueckne pekoMeHaoaunm no NnoaroToBke K 3avery.

nOﬂ,FOTOBKa K 3a4eTy COCTOUT B N3y4eHUn nekuymnin (CM. MeToan4yeckme ykadaHus no CaMOCTOSITENbHON
paboTe), Npu HEOOXOAUMOCTM B M3Y4YEHUM BOMPOCOB MO NPELJIOXEHHBIM NUTEPATYPHBIM UCTOYHMKAM,
aHanuay yCTHOro onpoca, pedpepara v BOnpocoB, PACCMOTPEHHBIX B paMKax ANCKYCCUOHHOMO
obcyxaeHus.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX NMPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuunauHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)
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Mporpamma gucumnnuHbl "MeTtogonorus n nctopus cpmankn”; 03.04.02 "dusnka".

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLInUmK 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NIOBOro HETEKCTOBOIO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YOOOHbIe ANl pa3NnYHbIX NONb30BaTenei;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/inyHbIX BUOAX 6e3 noTtepun OaHHbIX WK CTPYKTYpPbI,
npegycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX NCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYLWEHWUAMY Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLMMAMHON, 3a CHET aNlbTepPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYaNbHbIX nabopaTtopuii U CUMYASILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayyn MHGOpMaLum, opraHn3aunn pasnmnyHbIX
(POPM MHTEPAKTMBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALaMU U 3aLMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe ANCTAaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aLmMmn OOPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI PopMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENbHOCTX MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpebosaHnsaMm GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 03.04.02
"Puamka" n MarmcTepckoi nporpamme "Teopetnyeckas husnka u MogenposaHme oman4eckux npoLeccos”.
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Mporpamma gucumnnuHbl "MeTtogonorus n nctopus cpmankn”; 03.04.02 "dusnka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.01 Metononorus n nctopus onanku

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 03.04.02 - dursuvka

Mpodpmnb noarotosku: Teopetuyeckas pusmka n MogenmposaHne usnyecknx NpoLeccos
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. M'yceixaHos, M. K. EcTecTBEHHOHAy4YHbIe KapTuHbI MUpa : y4ebHoe nocobue / M. K. MNyceiixaHos, O. P. Pagxabos, ®.
M. M'yceiixaHoBa. - 2-e 3., nepepab. u gon. - CaxkT-Metepbypr : NlaHb, 2021. - 212 ¢. - ISBN 978-5-8114-3333-9. -
TekcT : aneKTPOHHBIN // INaHb : anekTpoHHO-6rubnrnoteuHas cuctema. - URL: hitps://e.lanbook.com/book/169294 (nata
obpaweHus: 12.05.2021). - Pexxum poctyna: onis aBTopus. Nonb3oBaTtenei.

2. I'yceiixaHos, M. K. OcHoBbl acTpoduankm: yuebHoe nocobue / M. K. N'ycelixaHoB. - 4-e u3g., cTep. -
CaHkT-letepbypr: NaHb, 2019. - 208 c. - TEKCT: aNEKTPOHHbINA // JlaHb: aneKTPOHHO-6nbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/114694 (nata obpaueHuns: 12.05.2021). - Pexum pocTyna: ons aBTopus. Nonb3oBaTtenei.

3. lNyceiixaHos, M. K. CoBpeMeHHble NpobneMbl eCTECTBEHHBIX Hayk : y4ebHoe nocobue / M. K. INyceixaHos, Y. T
MaromepnoBa, ®. M. NyceiixaHoBa. - 6-e 13g., ctep. - CaHkT-MNeTepbypr : JlaHb, 2021. - 276 ¢. - ISBN
978-5-8114-2523-5. - TekCT : aNeKTPOHHbIN // INaHb : aneKTPOHHO-6nbnunoTeyHas cuctema. - URL:
https://e.lanbook.com/book/169105 (nata obpaieHuns: 12.05.2021). - Pexum poctyna: ons aBTopus. Nonb3oBatenei.

JononHutenbHas nuteparypa:

1. MyceiixaHos, M. K. OcHoBbl kocMonoruum : y4ebHoe nocobue / M. K. lNycelixaHoB. - 2-e n3g., nepepab. u non. -
CaHkT-lMeTepbypr : NlaHb, 2021. - 192 c. - ISBN 978-5-8114-3241-7.€- TeKCcT®: 3NeKTPOHHbIN®// INaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/169272 (naTta obpauweHusi: 12.05.2021). - Pexum
JocTyna: ong aBTopua. nonb3oBaTtene.

2. Hyraes, P. M. Makceennosckas Hay4yHas peBOMoLMS: corfnacoBaHve nccnegosarenbckmx nporpamm dapanes,
Amnepa-Bebepa n ®pexensa-tOHra / P. M. Hyraes. - KazaHb: KDY, 2013. - 176 c. - TeKCT: 9NeKTPOHHbI // NaHb:
9NeKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/72817 (nata obpaweHus: 12.05.2021). - Pexum
JocTtyna: ons asTopua. nonb3oBaTtene.

3.0roponHukos, B.IM. Uctopus n domnocodpms Hayku: yuebHoe nocobue ons acnupantos / B. M. OropoaHukKos. -
CaHkT-lMetepbypr : Mutep, 2019. - 352 c. - ISBN 978-5-4461-1224-1. - TekcT : anekTpoHHbli. - URL:
https://znanium.com/catalog/product/1720882 (nata obpaleHusi: 12.05.2021). - Pexxum gocTyna: no noanmcke.
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Mporpamma ancumnnuHbl "Metogonorus n nctopust gouankn”; 03.04.02 "duanka".

4.lapuoHos, A.J1. icTopns n metogonormsa comamnkn: AHTM4HocTb 1 CpeaHue seka / A.J1. JlapnoHos. - KasaHb, 2013 - 42
C. -TekcT : anekTpoHHbIiA. URL: http://kpfu.ru/docs/F515457482/History_Method_Physics.pdf (aata obpaleHus:
12.05.2021). - Pexum gocTyna: cBoboaHbIN.

5.'ycea, E. A. dunocodous n uctopusi Hayku : y4ebHuk / E.A. l'ycesa, B.E. JleoHos. - Mocksa : UH®PA-M, 2020. - 128
c. - (Bbicwee obpasoBaHue: Maructpatypa). - ISBN 978-5-16-005796-5. - TekcT : anekTpoHHbIit. - URL:
https://znanium.com/catalog/product/1039299 (nata obpauweHusi: 12.05.2021). - Pexwnm goctyna: no noanucke.

6.Meinep, B.A. KoHuenums COBpEMEHHOIo eCTECTBO3HaHNWS : yuebHO-MeToauyeckoe nocobue / B.A. Meiinep. - Mockea :
®dnuHTa, 2019. - 533 c. - ISBN 978-5-9765-1986-2. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/1048019 (nata obpauweHusi: 12.05.2021). - Pexwvm goctyna: no noanuncke.
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Mporpamma gucumnnuHbl "MeTtogonorus n nctopus cpmankn”; 03.04.02 "dusnka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.01 Metononorus n nctopus onanku

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.02 - dusumka

Mpodpomnb noarotosku: Teopetudeckas usmka 1 MogenmposaHne unsnyecknx NpoLeccos
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 15 ua 15. Bl YHH

ARl | AL O



