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COJIEP)KAHUE

[Tnanupyemblie pe3yabTaThl O0yUCHHS

MecTo AUCHMILIMHBI B CTPYKTYype 00pa3oBaTelIbHOM MpOrpaMMbl

OO0BeM U coJiep)KaHue TUCIUTLINHBI

Y4eObHOo-MeToANYEeCKOe 00ECIIEYCHIE CaMOCTOATEIILHON PabOoThl 00yJarOIIHUX CS
@®OHJ OIEHOYHBIX CPEACTB I IMPOBEICHUS TEKYIIeH M MPOMEKYTOYHOU
aTTECTALIMH 110 JUCIUTIINHE

Y4eOHO-METOIMYECKOE U PECYPCHOE 00eCIICUeHNE TUCITMITINHBI
MeToaudecKue YKa3aHusl 10 OCBOSHUIO JUCIIMILIHHBI

WudpopmanMoOHHbIE TEXHOJIOTUU IS OCYIIECTBIICHUS 00pa30BaTEIbLHOTO
polecca 1Mo JUCIUTIINHE

MaTCpI/Ia.HI)HO-TeXHI/I‘-IGCKOG obecrnieucHue JUCIHHITIIMHBI
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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUSA

1.1. lean 1 3aaa4y JAUCHUTLIHHBI

Ileqb ocBoeHMsI JMCHMIUIMHBI: CO3JlaHME HaydHO — OOOCHOBaHHOIO OOLIEro
npeCTaBiIeHuss 00 OCHOBAaX M ABOJIONMM (U3NYECKOH Hayku; (OPMHUPOBAHUE Y CTYIEHTOB
IpeCTaBIeHUs O (PU3MKE KaK HayKe, UMEIOLIEeH SKCIIEpUMEHTAIbHYIO OCHOBY.

3agauuM JQMCUMIUVIMHBI: O3HAaKOMJIGHHE C UCTOPHEN pa3BUTHUS, CTAHOBJIEHUEM H
9BOJIIOLMEH (u3nueckod Hayku, C OuorpadusMu BbIJAIOIIMXCS YYEHBIX — (PU3HMKOB;
(dbopMUpOBaHNE OCHOBHBIX 3HAHWHM O BOXKHEHIIUX (U3NUYECKUX (PaKTaX M MOHSATHSAX, 3aKOHAX U
OPUHIUNAX (PU3MKKM C YETKUM OIpENeJIEHUEM T'paHMll, B IpeJesaXx KOTOPBIX CIIPABEUIMBHI T
WIN WHBbIE (U3NYECKHEe KOHIETIINU, MOJICNIN, TEOPHH; OBJIAJICHUE 3HAHUSAMHI OCHOBHBIX 3aKOHOB
¢bu3uky, 1 UX poiu B (OPMUPOBAHMM COBPEMEHHON €CTECTBEHHO - HAyYHOH KapTHUHBI MUpA C
1eINbI0 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS CTYICHTOB.

Kypc pa3BuBaer y CTYIEHTOB IpPEICTAaBICHME O (PU3MKE KaK O Hayke, sBISAIOLICHCS
OCHOBOM €CTECTBEHHOHAYyYHOM KAapTUHBI Mupa. B Kypce 3arparuBaroTcs METOIOJIOTMYECKUE
po0JIeMbl TEOPETUUECKON U 3KCIIEPUMEHTAIbHON (U3UKH.

Kypc 3HaKOMUT CTYyIEHTOB C TEOpPHEH M HKCIEPUMEHTAIbHOM OCHOBOM Ba)KHEMIIMX
(GU3MUeCKUX OTKPBITUI, MOSBICHWEM HOBBIX TEOpUHM, WAEH, NOHATUM, MOKa3bIBaeT BKIA[
OTEYECTBEHHBIX U 3apyOeKHBIX YUCHBIX B PA3BUTHE (PH3UKH.

JUis ocylecTBICHHs IMOJUTEXHUUECKOM MHOArOTOBKM Oyaymiux (HU3MKOB B Kypce Ha
KOHKPETHBIX MPHUMEPaX PACKpPhIBACTCS CBSI3b (PM3MKH U JPYIMX E€CTECTBEHHBIX HAyK, a TaKKe
(GU3UKN ¥ MaTepUaIbHOTO IPOU3BOJICTBA.

1.2. Ilnanupyembie pe3yJbTaThbl 00y4eHHA

B pe3ynbraTe 0CBOSHMS 1aHHOM TUCIUILIMHBI Y 00y4aromuxcs (GopMUPYIOTCS
CJIEAYIOLINE KOMIIETEHINH:

VYK-1 — criocobeH OCyIIeCTBISTh TIOMCK, KPUTHIECKHI aHAIM3 M CHHTE3 HH()OPMALIIH, IPUMEHSTH
CHCTEMHBIH TOAXO0 JUTsl PELIeHHs IOCTaBIIEHHBIX 33/1a4;

JIIK-2 — cnocoOeH OCBOUTH COBPEMEHHBIE KOHIICIIIMH, TEOPHH, 3aKOHBI M METO/IBI B OOJIaCTH
¢u3MKY, MaTeMaTMKM W MH(OpPMATHKH, OBJAJETh OCHOBHBIMM METOJAMH pEIIECHUs 3ajad,
copMyITMPOBaHHBIMH B PaMKaX JTAHHBIX TPEJAMETHBIX 00JIacTel, U PUMEHHUTH UX B MPO(HECCHOHATTEHOM
JESITENTBHOCTHL.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJbHOM INPOI'PAMMBI

Hucuunmuna «Vctopuss ¢Qu3Mku» BXOOUT B 4YacTb, (HOPMUPYEMYIO Y4YaCTHUKaAMU
00pa30BaTeNbHBIX OTHOIIEHUH U ABJISETCS SJIEKTUBHON JAUCIUILITUHOM.

JucuuruinHa «Mcropust GU3MKM» B 3HAUUTENILHON CTENEHM HMCIIOJIb3YEeT MaTeMaTHUYECKYIO
MOJMOTOBKY CTY/€HTOB. B 4yacTHOCTH, UCIIONB3YIOTCS 3HAHUS U YMEHUS MOJIYYEHHbIE B paMKax
KypcoB: «MaTemMaTuueckuil aHanus», «BekTopHbI U TeH30pHBIN aHanu3», «Teopus GyHKIMH
KOMIUIEKCHOTO NTEPEMEHHOT oY, «BrruncnurenbHas pusnka» (mpaktukyM Ha OBM).

CTyneHTbl TakXke JOJDKHBI YMEThb IO0Jb30BAThCS KOMIBIOTEPOM ISl THOJIYYEHHUS MU
00pabotkn wmHpopmarmmu. Kypc omupaercs Ha 3HAHUS, MOJYyYEHHBIE B MPEANICCTBYIOIIUX
Kypcax oOrmeit ¢pusuku u B «O01eM pU3NIecKOM MPaKTHKYME.

Hucuunnuna «ctopust pusuku» NpeanecTByeT U ABIsSETCS HEOOXOIUMBIM OCHOBaHHUEM
mucuuiuinH «O0paboTka sKCIepuMeHTa B (U3MKe», a Takke «ATOoMHas (usmnkay, «Dusuka
aTOMHOTO siipa W DJeMEHTapHbIX dYacTuiy OOmed ¢usukn u  OOmero (GU3NIECKOTO
npaktukyma, kypca «Teopernueckass ¢usuka: KanToBas Tteopus» ans «CrnenuaabHOro
(U3UIECKOTO TPAKTUKYMAY.

3. OFbEM U COJEPKXAHUE JUCIUIIJIMHBbI

3.1. O0beM U CHUIINHBI

I IToxa3zaTens 06beMa TUCIUIUINHBL | Dopma 00yueHus




Ounas

O0BeM TUCHMIUIMHBI B 3a9E€THBIX SIMHATAX 3
OO0beM ITUCHHUILTHHBI B Yacax 108
KonrakTHas paboTta: 48,5
Jlexuun 16
JlabopaTopHble pabOTHI 32
KOHTaKTHBIC Yachl Ha MPOMEKYTOUHYIO ATTECTALHIO: 0,5
Kypcosas pabora 0,3
3auer 0,2
CamocrosTenpHas pabota 34
Kontpons 25,5

®dopMoli TTPOMEKYTOUHON aTTeCTAallMM SBJSETCS 3adeT B 4 ceMmecTpe, KypcoBas paborta 4

ceMecTpe

3.2.CoaeprxkaHue TUCHUILVINHBI 0YHAsA (popMa 00ydeHHs

HaumenoBanue pa3enoB (TeM) ¢ KpaTKUM COAEpKaHUEM

Jlexuun

[IpakTueckue
3aHATHSA

Tema 1. AnTnuyHass Hayka. Pa3sBuTHe mnpeacraBjeHuil o
cTpoeHun BemecTBa. ['eomeHTpHYeckasi cucTeMa MUpa.
[unore3st o gBwxkenun 3emnu. lIpocTpaHcTBO W Bpewmsi.
Mexanundeckoe apmxeHue. Pabotel Apxumena u I'epona.
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Tema 2. Cucrema mupa KonepHuka u ee pa3ButHe B Tpyaax
Jx. bpyno, T. Bpare, Kemuiepa, I'aqmiesi. [[okazarenbcTBo
BpallleHus1 3eMJIM U €€ OpOUTAIIBHOTO IBH)KEHUS.

Tema 3. Co3ganme KiIaccmueckoii MexaHumkH. JXu3Hp u
tBOopuectBo M.  Hpioroma.  Amnanu3  paboOTBl  y4€HOTO
"MaTemaTuuecKoro Hadajga HarypaipHOM Quinocodpuu". Pomb
Herotona B pa3Butun  ¢usnyeckot  Hayku. Co3gaHue
TEOPETHUYECKON MEXAHUKH.

Tema 4. Moaekyasipuas ¢pusuka u tensiora B 18 Bexe. Pabotsl
J. bipka n I'.B. Puxmana. J)Kusss u tBOopuectBo M. JlomoHOCOBa,
ero pabora "Pa3MblliuieHHE O TPUYMHE TETUIOTHI U XoJioaa".

Tema S. Bo3HUKHOBeHMe W Ppa3BUTHE TEePMOJAMHAMMKH.
[Mpunuun Kapro. OTKpbITHE 3aKOHA COXPAHEHUsS W MPEBpalICHUS
sHeprun P. Maitepa, JIxoyns u I'. I'enmpmromeuem. PaGotsr P.
Knay3zuyca u B. TomcoHa Mo cO3/1aHUI0 MEXaHUYECKOW Teopuu
TETUIOTHI.

Tema 6. Moaexkyasipuas ¢usuxka B 19 Beke. Pa3paborka
KMHEeTH4Yeckol Teopuu ra3oB. Co3laHue CTaTUCTUYECKOW (pU3MKU
Jx. Makcsemiom, JI. bonbiimanom, I'n66com.

Tema 7. Padora X. I'viirenca «Tpakrar o cBere». Pa3Butue
BOJIHOBOM ONTHKM B TIepBoil mnonoBuHe 19 Beka. OTKpbITHE
untepdpepeniuu ceera T. FOrrom. Ontuka ®penens. CounHeHUS
O. ®penens "Memyapsl 0 IU(pPaKIUU CBETa, YAOCTOCHHBIN
npemMun AKaJeMuH Hayk'.

Tema 8. IlepBble OTKPBITHA B 00JIACTH JJIEKTpPHYECTBA H
marderu3ma. TBopuectBo b. ®dpaHkimHA. DKCIIEpUMEHTAJIbHOE
orkpbiTie II. KylnoHOM OCHOBHOrO 3aKOHa 3JIEKTPOCTATHUKH.
OTtkpeiTHE 3JeKTpuueckoro Toka. Pabotel ['anmpBanu, BosbTa,
Ilerposa.

Tema 9. DuexkTpoMarHeTusM B mepBoil mosioBuHe 19 Beka.




OtkpeiTue X. Opcrena. OnekrpoaunHamuka Awmmepa. Ilepseie
uccienoBanusl Anektpudeckux nened . Omom. Kusep wu
TtBOpuecTBO Dapanes. Pabora ydeHoro «IKCIEepHUMEHTAIbHBIC
HCcCIeIoBaHusl 10 3yekTpudyecTBY». OTtkpbiTue 9.X. JleHiem
oOuiero mnpaBwiia ONPENECICHUsS HANpaBiICHUs HWHAYKLHOHHOIO

TOKa.
Tema 10. Bo3nukHoBeHHE " pa3BuTHE TeopuM 1 2
3J1eKTPOMATHUTHOIO NoJjs. JKu3Hp u TBopuecTBO MakcBesuia, ero
counHenne  "Jlunamuueckas  teopuss  nois.  [lomyuenue

anekTpoMarHuTHeIX BoJiH ['. T'epuem. A.I'. CroneroB — riaBa
NEepBOIl HAYYHOH IIKOJIBI PYCCKHX (PU3UKOB. DKCIEPUMEHTAIHHOE
JI0Ka3aTelIbCTBO CYLIECTBOBAHHUE CBETOBOro AaBieHUs. JKu3Hp u
tBOpuecTBO [1.H. JlebGenena, ero crarba «MaxkcBemio—baprosineBbl
CHJIBI JTaBJICHHS Jy4yucTol sHeprum». M3obperenue pammo A.C.
IToroBbIM.

Tema 11. Pa3BuTHe 3JIEKTPOAHMHAMHMKH JBIKYIIHX Cpel H 1 2
co31aHue JJIeKTPOHHOH Teopuu. OmnbiT Maiikenscona-Mopiu.
Pa6oter I'. Jlopenna, . Tomcona, A. Ilyankape. XXusup u
TBOpuecTBO A. DiiHIITENHA, pabdoTa yueHoro "K anekTpoanHamuke
JBIKYIINX cpex'.

Tema 12. Bo3HukHoBeHume atomMHOW ¢(u3nku. OtTkpbiTHS B. 1 2
Pentrena, A. bekkepens, I[lbepa m Mapu Kropu. IIpoGiema
TEIJIOBOr'O U3JIy4eHUs U KBaHTOBas runore3a M. [lnanka. Pa3Burue
KBAaHTOBOM Teopuu cBeTa A. DHHIITEHHOM, ero ctaths "OO0 omHOU
OBPUCTUYECKOM TOYKE 3PEHUs, KaCaoIICHCSd BO3HUKHOBECHHS U
npespaiienus cera". OTKpbITHE aTOMHOTO siipa O. Pezepdopaom.
Kuzsub u TBopuectBo H. bopa, ero crarbst «O cTpoeHHH aTOMOB U
MOJIEKYJD».

Tema 13. Co3nanme KBaHTOBOW MexaHuMku. Pabotel B. 1 2
Ieiizen6epra, JI. ne bpoitnsa, 3. Hlpenunrepa, M. bopna, II.
Hupaka, B. Ilaynu. Cratea O. Ulpenunrepa «KBaHTOBaHME Kak
3aJ1a4a 0 COOCTBEHHBIX 3HAUEHUSIX).

Tema 14. PazBuTHe (U3UKH AApa M IJIeMEHTAPHBIX YaCTHIIL. 1 2
Ycnexu HayuHo# mkonsl 3. Pesepdopna. Kuzue u TBopuecTBo O.
®epmu. TBopuectBo M. u @. XKXommo-Kropu. Coznanue siaepHoit
PHEPreTUKM M TeXHUKU. OCHOBHBIE OTKpPBITUS B  (QU3UKE
aJIeMeHTapHbIX yacTull. Pu3nku gaypearsl HobeneBckoil mpemMun.

Tema 15. PazButne ¢pusuku B Hamei crpane. A.d. Hodde - 1 2
riaBa coBeTckod mkojbl ¢u3ukoB. TBopuectBo C.M. Bapuiona.
OtkpeiTHe U 00bsicHeHHe 3¢dexra BaBunoBa—Yepenkosa. XXuzub
n tBopuecTBO M.B. KypuaroBa. OTKpbITHE CBEPXTEKYUECTH TeIus
IT.JI. Kannuei. Co3nanue KBaHTOBBIX reHepaTopos M.I'. bacoBsiM
u AM. IlpoxopoBbmm. [IpoGieMbl TepMOsIEpHOW 3HEPreTUKH.
Hepemennsle mpobnemsl ¢u3ndeckoil Hayku. OTBETCTBEHHOCTh
YUYEHBIX 32 OyAyllee 4eI0Be4ecTBa.

Tema 16. CoBpemMeHHBIC ONITHYECKHE, PAAHO-PEHTICHOBCKHE H 1 2
raMMa — TeJIeCKOINbl; Ha3eMHble 1 KOCMHYecKHe TeJ1eCKOIbI.
Bcero: 16 32

4. VYYUEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOM PABOTBI
OBYYAIOLUXCS

Tembl post | H3zyuaemble | Koan | DopmbI |MeTonnqec1m| DopMBI |
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CaMOCTOSITEJILHOIO BOIIPOCHI YecTB | CaMOCTOSITeJILHOM e 0TYeTHOC
U3y4YeHHUS o padoThI olecrieyeHns T™H
4acoB
1. OKCIepUMeHTaIbH 2 Pabora c Pexomenayem | Koncmekt
@DyHnaMEeHTaNbHbIE | asi YCTaHOBKA JUTEPATypOH, ast , JOKJIa]
B3aMMO/IEUCTBUS. Bparunckoro. cetbto HTEpHET, IuTepaTypa.
Teopust MmeTona. KOHCYJIbTallUH, Pecypcer
peleHue 3a1a4y MaTepHet
2. OnbITH 1 2 Pabota ¢ Pexomennyem | Koncmekr
OKCHEpUMEHTAIBHO | SKCIIEPUMEHTANIbH JUTEPaTypoOH, as , IOKJIaJ
€ onpezeeHue asi yCTaHOBKa ceTbto MHTEpHET, JIUTEpaTypA.
CKOPOCTEH Ta30BbIX | DNBAPUIKA. KOHCYJbTALINH, Pecypcnl
MOJIEKYJL. pelieHue 3a1a4y WuTepuer
3 OnbiTsl DyKo. Teopus Merona 2 Pabota c Pexomennyem | Koncmext
Dyko u JIUTEPATYPOH, as , TOKJIa]
[apaMeTpsl ero ceTbto MHTEpHET, aUTEpaTypa.
YCTaHOBKHU KOHCYJIbTallUH, Pecypcrr
penieHue 3agau HNurepuer
4. OnBITHI Onbriter JleOenena. 4 Pabora c Pexomennyem | Koncmekt
JleGenena. MeTtonnueckue JINTEPATypoil, as , IOKJIaz
TPYAHOCTH U cetbio HTEpHET, JIuTepaTypa.
CIOCO0BI UX KOHCYJIbTAllHHY, Pecypcol
IPEOIOJICHHS. pelIeHue 33134 UnTepuer
5. OnbIThI Onruueckuii 4 Pabora ¢ Pexomenayem | Koncmekt
Maiikenbcona — unTepdepomerp, JINTEPATypoil, ast , JOKJIaJl
Mopiu. KOHCTPYKUUS U ceTbio HTEpHET, JUTEPATYPA.
rapameTpbl KOHCYJIbTallUH, Pecypcrr
YCTaHOBKH. pelieHue 3a1a4y WuTepuer
6. Kartomusre myun. | Onbiter Kpykcea, 4 Pabora c Pexomennyem | Koncmekt
OTKpbITHE TomcoHa. JIUTEPATYPOH, as , TOKJIaJ
3JIEKTPOHA. ITeppena. cetbto HTEpHET, nuTeparypa.
KOHCYJIbTAIINH, Pecypcnl
pelLeHue 3a1a4 Untepuer
7. OTBITHI 11O OKCIepUMEHTaIbH 4 Pabota ¢ Pexomennyem | Koncmekr
YCTaHOBJICHHUIO asl yCTaHOBKa JTUTEpaTypOH, ast , TIOKJIaJ
AIepHON MOAETH Pezepdopna. ceTpto MHTEpHET, JUTEPaTYpA.
aToma. KOHCYJIbTAllNH, Pecypcol
pelIeHue 3a1a4 MNurtepHer
8. BomHOBBIE OnsiTel ToMcoHa 4 Pabota ¢ Pexomennyem | Koncmext
CBOWCTBA YacTHUL. u TaprakoBckoro. JUTEPATypPOH, ast , IOKJIazt
ceTbto MHTEpHET, JUTEPaTYpA.
KOHCYJIbTAIINH, Pecypcnl
peleHue 3a1a4 UnTepuer
9. Yckopurenu. OTtkpbITHE 4 Pabota ¢ Pexomennyem | Koncmekt
OTKpBITHE HOBBIX HEUTpUHO. JIUTEPATypoil, as , 1OKJ1a]
3JIeMEHTaPHBIX OKCTIepUMEHTHI cetsio HTEpHET, TuTepaTypa.
Y4acTHll. Peitneca — KOHCYJIbTALINH, Pecypcnt
Koncrpykuuu u Koy»na. pelIeHue 3a1a4y Hurepuer
TIPUHIIHITBI OTKpBITHE
JedcTBUA HEUTPUHO.
YCKOpUTEIEH. Konnaitnep u
OTkpBITHE T — 6030H Xwurrca.
ME30HOB, JIETITOHOB,
AHTHUIIPOTOHA.
OKCIIEPUMEHTHI
Peiineca — KoysHa.
10. I'naBHemME HaoOmronenns 4 Pabora ¢ Pexomenayem | Koncmekt




ACTPOHOMUYECKHUE COJIHEYHBIX JIUTEPATYPOH, as , TOKJIa]
oOcepBaTopun HEHUTpPHHO, cetbto UHTEpHET, JIUTepaTypa.

Poccun n [InankoBckue KOHCYJIbTALIH, Pecypcrr

3apyOeXHBIX CTPaH; | BEJIMIHHBI U UX peuieHue 3a1a4 HNureprer

HaOJIIOICHE 3HAYCHHE, TCOPHS

COJIHEYHBIX Bceenennoi,

HEUTPUHO; OTKpBITHE U

sBomtonns CoNlHITA | WCCIIEeIOBaHME

1 3BE3/1. IIJIaHET.

Hroro 37

5. ®OHJ OHLEHOYHBLIX CPEACTB /51 NPOBEJEHUA TEKYIIEA W
HNPOMEXYTOUYHOU ATTECTALIUH IO JUCHUIIJIMHE
5.1. IlepeyeHb KOMIETEHIMH ¢ YKa3aHMeM 3TanoB HUX (opMHUPOBaHHS B IpoLecce

OCBOCHHS 00pPa30BATEJIbHOI IPOrPaAMMBI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHII N

Oransl popMupoBaHUS

YK-1 — cmocoGeH OcCyIIecTBISTh — TOMCK,
KPUTHYCCKUN aHATM3 W CUHTe3 HH(popMaImy,
NPUMEHSTh CHCTEMHBIM HOIXON Ul pELLEeHUs
MIOCTaBJIEHHBIX 3a/1a4;

1. PabGoTta Ha y4eOHBIX 3aHATUAX
2. CamocTrosTenpHas pabora

JIIK-2 - crmoco0eH OCBOUTH COBPEMCHHBIC
KOHIICTIINU, TEOPHH, 3aKOHbI M METOJbI B

obnactu busukwy, MaTeMaTHKHU u
UHQOpPMATUKH,  OBJAJETh  OCHOBHBIMH
METOAaMHU pelIeHus 3ajay,

c(OpMyIMPOBAaHHBIMU B pPaMKaxX JaHHBIX
MpeIMETHBIX o0JacTel, U MPUMEHUTh UX B
pohecCHOHABEHOM NeSTeNbHOCTH.

1. PabGora Ha y4eOHBIX 3aHATHAX
2. CamocTosTenbHas pabora

5.2. Onucanue mnokasartejieil M KpUTepHeB OLEHMBAHUS KOMIETEHIHMH Ha Pa3IMYHBIX

Tanax ux (popMHpPOBaHNSs, ONIMCAHHE LKA OLleHMBAHUSA
OuenuBae YpoBeHb Oran Onucanue Kpurepnn | Ilkana
MbIE chopMHpOBaHH | (hOPMUPOBAHUS nokasaresnen OLIEHUBAH | OLIEHUBA
KOMIIETEH OCTH ust HUS
11U
YK-1 IToporoBerii 1. Pabora Ha | 3HaTH ocHOBHBIE | mocemenn | 41-60
yueOHBIX METO/Abl U CIIOCOOBI | €, 3a7auH,
3aHATHUSIX MIPOBE/ICHUS HAYYHBIX | JIOKJIA],
2. UCCIeI0BaHU N C | mpe3eHTal
CaMocTogTens | MOMOIIBIO 176:8
Has paboTa npubopHOM 06a3bl U | KypcoBas
MH(OPMALIMOHHBIX paborta,
TEXHOJIOTHI B paMKax | 3a4eT
HA3y4aeMoi
JVCLUTUTMHBI,
yMETh TpaMOTHO
MIPOBOJIUTh HAy4YHbIE
MCCIIeTOBAHHS c
MTOMOILBIO
npubopHON 0a3bl U
MH(pOPMAIMOHHBIX




TEXHOJIOTUI B pAMKax
HA3y4aeMoi
JCLUTIIINHBI

[IponBuHyTHIN

1. Pabora Ha
y4eOHBIX
3aHSTHSIX

2.
Camocrositens
Has pabora

3HATh OCHOBHBIE
METOJBl U CIIOCOOBI
IIPOBEJICHUS HAYYHBIX
HWCCIEJOBAaHUN C
IIOMOLIBIO
npuOOpHOW 0a3bl
MH(POPMAIMOHHBIX
TEXHOJIOTHI B paMKax
HA3y4aeMOn
JUCIUIIAHBL,

YMETh IrpaMOTHO
IPOBOAUTH HAy4YHBIE
UCCIIEJIOBAHUS c
MOMOIIbIO
npuOopHOil 0a3bl U
UH(GOPMaIMOHHBIX
TEXHOJIOTHI B paMKax
U3y4aeMoun
JUCIUILINHBL,
BJIQJIETh
CIIOCOOHOCTBIO
IrPaMOTHO TMPOBOJIUTH
Hay4yHbIE
UCCIIEJIOBAHUS c
MTOMOLIBIO
npubopHoil 06a3bl U
MH(}OPMALIMOHHBIX
TEXHOJIOTUI B paMKax
HA3y4aeMoi
JMCLUTUIMHBI

MTOCEIIEHH
€, 3a7a4H,
JOKJIaI,
Ipe3eHTall
ui,
KypcoBast
paborta,
3auer

61-100

JITTK-2

[Toporossiii

1. Pabora Ha
y4eOHBIX
3aHSATHAX

2.
CamocrosTenb
Has paboTa

3HaTb COBPEMEHHBIE
KOHIIETIIIUH, TEOpUH,
3aKOHBI U METOABI B
obnacTu ¢bu3uKwy,
MaTeMaTHKH "
UH(POPMATUKH.

YMeTb  NpPUMEHSTh
OCHOBHBIE  METO/IbI
peteHus 3aj1ad,
chOpMyIHPOBAHHBIM
U B paMmKax (U3HKH,
MaTeMaTHKU U
MH(OPMATHKH.

IMOCEIEHU
e, 3a7a4H,
JIOKJIAI,
Mpe3eHTall
ul,
KypcoBas
pabora,
3a4er

41-60

[IponBuHYTHIN

1. Pabora Ha
Y4eOHBIX
3aHATHIX

2.
CaMoCTOSTEIIb
Has pabora

3HAaTb COBPEMEHHBIE
KOHLEMIUH, TEOpHH,
3aKOHBl U METOABI B
o0nactu buzukw,
MaTeMaTHKU u
MH(OPMATHKH.

MOCEIIEHU
€, 3a]1a4H,
JOKJIa,
TIpe3eHTaIl
us,
KypcoBast

61-100




YMeTb  NpUMEHATH | paboTa,
OCHOBHBIC ~ METO[BI | 3aUeT
pereHus 3amad,
copMyITHPOBaHHBIM
U B paMKax (U3HKH,
MaTeMaTUKU "
UH(POPMATUKH.
Brianets oCHOBHBIMU
METOJaMHU PEUICHHUs
3ajay,
c(hOpMyIIMPOBAHHBIM
¥ B paMKax (U3UKH,
MaTeMaTHKH U
nHOopMaTUKH, U
MPUMEHHUTH UX B
npodeccronanbHON
JeSITETTbHOCTH.

5.3. TunoBble KOHTPOJIbHBbIE 321aHUSA WIH MHbIE MATEPUAJIbI, HE00X0AMMBbIE ISl OLlEHKH
3HAHMH, YMEHUH, HABBIKOB M (MJIHM) ONbITA [AEATEJbHOCTH, XaPAKTEPHU3YHIIUX 3TANbI
(opMupoBaHUA KOMIIETEHMI B MpoLiecce OCBOEHHUs 00Pa30BaTeIbHOMH MPOrpaMMbl

[TpuMepHbIe TEMBI KypCOBBIX PaboT
1. dusnueckas kKapTUHA MHpPa — OCHOBA €CTECTBEHHOHAYUYHOIN KapTUHbBI MHpA.
2. dyHIaMEHTalbHbIE 3aKOHBl (DU3MKM — OCHOBA COBPEMEHHOH MapaJurMbl Hay4yHOTO
MBIIIICHHUS.
3. KopnyckynsipHas U KOHTUHYaJIbHAsi KOHUEMIMU ONUCAHUS IPUPOIbI.
4. JIUCKPETHOCTb U HENIPEPBIBHOCTH B PUPO/IE.
5. CtpykTypa MaTepuaibHOro Mupa. Y cTpoiictBo Beenennoil.
6. Tlopsmok u GecropsiIoK.
7. TloHsATHS B3aUMOJIEHCTBUS, COCTOSHUS. YTIOPSAA0UEHHOCTh M Xa0C B IIPUPO/IE.
8. Ilonstue >atponun. [TpuHIMI BO3pacTaHus SHTPOIUH.
9. Ilopsanok-6ecriops 0K B IPUPOJE U COLUAIBHBIX CTPYKTYpax.

10. buotexHonoruu u Oyayuiee HUBUIU3ALUY.

11. B3anMocBsi3b OMOIOTMUECKON U KYJIbTYPHOM IBOJIOLIUH.

12. Bmustnue Kocmoca Ha sBoso1uio 6uochepsl.

13. ['eHHas MHXEHepHs: TPOOJIEMBI U MEPCIIEKTUBBL.

14. ['unoTe3bl MPOUCXOXKACHUS )KUZHU Ha 3eMIIe.

15. 3HavyeHue U (PyHKIMM HAyKU B COBPEMEHHOM OOIIEeCTBE.

16. Kocmonornueckass Mogens pacuumpenust BeeneHHoi.

17. Meramup: coBpeMeHHbIe acTpo(hU3NYECKHE U KOCMOJIOTHYECKHUE KOHLIETIIIUH.

18. Hayka u nnceBionay4nbie GOpMbl TyXOBHOU KYJbTYPHI.

19. [TepcnieKTHBBI BOTIOIMHU YETIOBEKa: PEaTbHOCTh U BO3MOXKHOCTH.

20. [Tpobnema mpouncxoxaeHns: BceneHHON B COBpEeMEHHONH KOCMOJIOTHH.

21. [Tpobnema MPOUCXOXKICHHUS 4YellOBeKa M O0IecTBa, €€ MHPOBO33PEHYECKOE
3HaYCHUE.

[IpumepHBbIe 3anaun

1. Cxonbko B 1UTpe KyOM4eCKUX METpOB? 1. Ux Henb3s cpaBHUBATH
2.10

3.10°

4.10°

10




. 1000

Ecnu na nBumxyiieecs Teno NEpPEeCTaHyT
JIEMCTBOBAThH BHEITHHUE CHJIBI, OHO ...

. Cpa3y OCTaHOBUTCHI.

. By,ueT BCYHO ABHUI'aThCA.

. YIazeT Ha 3eMIIIo.

.B KOHII€ KOHIIOB OCTaHOBUTCS.

. HGI[OCTaTO‘-IHO JaHHBIX HJIs1 OTBETA.

Ecnu Obl B Iprpo/ie He CyLeCTBOBaNA CUIIa Jlerye.

TpeHHs], TO €3AUTh Ha aBTOMOOMiE ObLIO | 2. TpynHee.

OBl ... . 3UMOM TpyJHEE, a JIETOM JIerye.
. HeBo3moxkHO.

. 3aBHUCHUT OT €ro MOIIHOCTH.

Temnepatypa u o0beM HJI€aTBHOTO Tasza
yBeauuwinch B 3 pasa. Kak npu stom
M3MEHUJIOCH JaBJICHHE ra3a?

. YBenuumiiock B 3 pasa.

. YBenuuuiocs B 9 pas.

. YMEHBIIWIOCH B 3 paza

. He n3menniocs.

. I[J'ISI OTBCTa HCEAOCTATOYHO AAaHHBIX.

Cpennee paccTosiHue mexnay | 1. 10 pas
MoJIeKyl1aMu Boabl Ipu atmochepnom | 2. 100 pas
TlaBJICHWW B pesynbTate nepexomaa u3 | 3. 1000 pas
ra3000pasHOro  COCTOSHUS B JKUIKOE | 4. 10 000 pa3

YMEHBIUINUTCS IPUMEPHO B...

. Cpenu otBeToB (1-4) HET NPaBUIIBHOTO.

Hanpsixenne Ha KOHJICHCATOpe
yBenuumwiock B 2 pasa. Kak usmeHunach
IIPU TOM 2JIEKTPOEMKOCTb KOH/IeHCaTOpa?

. YBenuuuiace B 2 pasa.

. YMeHbIIMIach B 2 pasa.

. He nsmenuniace

. OTBeT 3aBUCHUT OT THUIIA KOHJCHCATOPA.

. OTBeT 3aBHUCHUT OT THIIA JUDJICKTPUKA.

Kycok MEIHOU npososioku | 1. 0.25 Om
conpotuBienneM 4 Owm (0e3 wuzomsiuun) | 2. 0.5 Om
CIOXWIN BueTBepo. Ero comporusiienue | 3. 1 Om
paBHO ... .2 0Mm
.4 Om

MarsHuTtHoO€e 1MoJie MOXHO OOHapyXHUTh
10 €ro AEHUCTBHIO HA...

. MarHuTHyI0 CTpEIIKy

. HpOBO,Z[HI/IK C TOKOM.

. JIBrKymiics 3aps.

. Bepns! otBethl 1, 2 1 3.

. HemonBwxHbIM 3apsia.

Kakast pgons paamoaktuBHBIX — aToMoB | 1. 25%
ocTaeTcsl HepachHaBluelcs depe3 uHTepBai | 2. 50%
BPEMEHHW,  paBHBIH  JBYyM  mepuojaam | 3. 1/8
nonypacrnaja? e?
e’

Tembl 10KJI210B M NIPe3eHTALM I

1. AaTnunas Hayka. Pa3BuTue TpeACTaBICHHI O CTPOSHUHW BemiecTBa. | eorneHTpuueckas
cucreMa wmupa. ['mnore3pl o aBmwxeHun 3emun. [IpoctpancTtBo u Bpems. MexaHuueckoe
nBwkeHne. Paboter Apxumena u ['epona.

2. Cucrema Mupa KonepHuka u ee passutue B Tpynax k. bpyno, T. bpare, Kemnepa,
[Nanunes. JlokazaTeabCTBO BpalleHHs 3eMJTH U €€ OpOUTATBHOTO JIBHYKCHHUS.
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3. Cozpanue kiaccuueckoil Mmexanuku. JKuzne u TBopuectBo WM. HpioToHa. AHanu3 paboTsl
ydaeHoro "Maremarnueckoro Hadana HaTypaiabHOUW ¢unmocoduu". Poms HpioToHa B pa3BuTHH
¢usnueckoit Hayku. Co3gaHne TEOPETHUECKON MEXaHUKH.

4. MonekynsapHas ¢usuka u teriora B 18 Bexe. Padotsr [l. bivka u I'.B. Puxmana. )Ku3znp u
TBOpuecTBO M. JlIoMoHOCOBA, ero padora "Pa3MblluieHne o IpuYrHe TeIIOTH U Xoao01a".

5. Bo3HukHOBeHUE W pa3BuTUe TepMmoauHamuku. [Ipunuun Kapno. OTkpbiTHE 3aKOHA
coxpaHeHHsI M TpeBpamieHust dHeprun P. Maiiepa, xoyns u I'. ['enbmronsiiem. Paboter P.
Kiay3zunyca u B. ToMcoHa 110 CO3JaHUI0 MEXaHUYECKON TEOPUU TEILIOTBHI.

6. MonekymsapHast ¢usmnka B 19 Beke. PazpaboTka kuHeTHueckoil Teopuu razon. Co3nanue
cratuctudyeckoi ¢puszuku k. Makcsemiom, JI. Bonsimanom, ['u66com.

7. Pabora X. I'toiirenca "Tpakrat o cBere". Pa3zBurue BOJIHOBOM ONTHKM B NEPBOM
nosioBuHe 19 Beka. OTkpbiTie unTepdepeniuu ceera T. FOurom. Ontrka @penens. CounHeHUs
O. @penens "Memyapsl o qudpakuu ceera .

8. [lepBbie OTKPBITHS B 00JIaCTH AJICKTpHYECTBA M MarHeTusma. TBopuecTBo b. dpankimna.
OxcnepuMeHTasbHoe OTKpbITHE III. KylloHOM OCHOBHOrO 3aKoHa 3JIEKTpocTaTUKU. OTKpbITHE
aJeKTpudecKoro Toka. Pabotel I'ansBanu, Bonbra, IleTposa.

9. DOmnexrpomarnerusm B TiepBoil mosoBuHe 19 Beka. Ortkpeitue X. Opcrena.
OnektpoauHamuka Ammnepa. [lepBeie uccnenoBanus snektpuueckux ueneid I'. Omom. Kusup u
TBOpuecTBo  Dapanes. Pabora yueHoro "DKclepuMEHTaJIbHBIE  HCCICAOBAHHUS IO
anektpuuectBy". OtkpeiTue 32.X. JleHnem oOmiero mnpaBuia ONpENENCHUS HaIpPaBICHUS
MHAYKIIMOHHOTO TOKA.

10. Bo3HUKHOBEHHE U Pa3BUTHE TEOPHUH FIEKTPOMATHUTHOIO MoJjisA. JKU3Hb U TBOPYECTBO
MakcBemna, ero counHenue "JluHamuueckas teopust nois. IlosydeHue 31eKTpOMarHUTHBIX
BonH ['. T'epuem. A.I'. CroneTtoB — riaBa MEpBOW HAYYHOW WIKOJBI PYCCKUX (PU3UKOB.
OKCHEpUMEHTAIbHOE  JI0KA3aTeIbCTBO CYILIECTBOBAHUE CBETOBOTrO jaBiieHus. JKu3Hbp U
tBopuecTBO II.H. JleGenera, ero crarbs "MakcBemio—bapTonueBbl cuiibl JaBiICHUS TyYUCTON
sHeprun'. M3o6perenue paano A.C. ITonoBsiM.

11. Pa3BuTHe 371€KTPOAMHAMUKY JIBUKYLIUX CPEI U CO3AaHHUE AIEKTPOHHOM Teopuu. OmbIT
Maiikenscona-Mopiu. Pa6otsr I'. Jlopenua, JIx. Tomcona, A. Ilyankape. )KuzHp u TBOpuecTBO
A. DitHmreitna, pabora ydenoro "K aiekTpoIrHaMHuKe ABUKYIINUX cpen'.

12. Bo3nukHoBeHue atoMHOW ¢usuku. OTkpbiTus B. Pentrena, A. bekkepens, Ilbepa u
Mapu Kropu. [IpobGnema TerioBoro usnydeHus U kBaHtoBas rumnore3a M. I[lnanka. PasButue
KBAaHTOBOM Teopuu cBera A. DiHIUTEHHOM, ero ctatbs "OO OAHOM 3BpUCTHUYECKON TOUKE
3peHusi, Kacarolleicsi BOZHUKHOBEHUSI U TpeBpaieHus cBera'. OTKphITHE aTOMHOIO sjpa O.
Pesepdoprom. XKusub u TBopuectBo H. bopa, ero crates "O cTpoeHnu aToMOB ¥ MOJIEKYJ".

13. Coznmanue kBaHTOBOW MexaHuku. Paborer B. TeiizenGepra, JI. me bpoiumsa, O.
[penunrepa, M. bopna, II. dupaka, B. Ilaynu. Crates O. Hlpenunrepa "KBaHnTOBaHME Kak
3a7a4a 0 COOCTBEHHBIX 3HAUYEHUIX .

14. Pa3zButne OU3MKK sJpa M DIEMEHTAPHBIX YacTULl. YCHEXH HaydHOH MIKOJBl 0.
Pezepdopna. XKuzup u tBOpuectBo 3. depmu. TBopuectBo U. 1 @. Kommo-Kropu. Coznanue
SAIePHONM DHEPreTMKH W TeXHUKU. OCHOBHBIE OTKPBITHA B (PU3HKE HJIEMEHTAPHBIX YaCTHII.
®uzuku naypearsl HobGeneBckoil mpemMum.

15. Pa3Butue ¢usuku B Hamel ctpane. A.d. Hodde - rimaBa coBeTckoil mIkoasl (PU3UKOB.
TopuectBo C.U. BaBunosa. OTkpsiTHE U 00bsicHeHUE 3P dekxta BaBunoBa—Yepenkona. XKuznp
u tBopuectBo M.B. KypuaroBa. OtkpsiTue cBepxtekyuectu renus I1.JI. Kammuen. Cosznanue
kBaHTOBBIX TeHepatopoB M.I'. bacoBeiMm u A.M. IlpoxopoBeiM. [IpoGremsr TepmosiaepHOH
sHepreTuku. Hepemennsle npoOneMbl ¢u3nueckoil Hayku. OTBETCTBEHHOCTh YYEHBIX 32
OyyIiee yeIoBevYeCTBa.

16. Ananu3 gopmyinsl [peiika u npoOaeMbl MOMCKa BHE3EMHBIX IUBMINM3ALUi. [IBIkeHune
3Be311 B LeHTpe Mueunoro Iyt u omeHka maccel 4epHOM AbIpbl B HEM. OCHOBHBIE THUIIBI U
KOHCTPYKLIMU ONTHUYECKUX TEJIECKONOB. IlepeMeHHbIe 3Be3Abl U ONpPEAEIEHUE PACCTOSHUN 10
nedenn. ActepouiHas OacHOCTb.
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Tembl KypcoBbIX padoT

1. ®usuka Apucrorens.

2. ®usuka Apxumesna.

3. Aromucrtuka antTudHocTH ([lemokput, dnukyp, Jlykpenuit Kapp).

4. ®usuka Pomxepa bakona.

5. @usuka Jleonapno na Bunun.

6. I'eo- u renmmonenTpuueckas cucteMbl mupa (IItonemeit, Konepuuk).

7. Mexanuka I'anuneo Ianuies.

8. ®dusuka [1oiirenca.

9. OcHOBBI TEOpETHUECKOM MexaHuKu B padoTtax M.HeroToHa.

10. N .HproToH “Maremarrueckue Havaja HaTypalbHOU dustocoduu’.

11. Ontuka U. HeroToHa.

12. Pa6otsr P. I'yka.

13. Pabots1 P./lekapra.

14, Uctopus teopun tarorenus (Kemnep, Hetoton, KaBenaui, DUHIITEHH).

15. Termnodusuka u pusndeckas xumus M.B. JlomoHOCOBa.

16. OTkpeITHE 3aKOHA coXpaHeHUs U npeBpaimieHus sHepruu (I'roiirenc, JlelOHu,
P.Maiiep, [lxoyns, I'.I'eabmronsi).

17. HcTopust ra30BbIX 3aKOHOB M ypaBHEHHUH ra3oBoro cocrosiHus (boinb, Mapuorr,
[Tapas, Ieii-Jlroccak, Knaneitpon, Menzaenees, Ban-aep-Baanbc).

18. Hctopus BToporo 3akoHa repmoauHamuku (Kapuo, Knaneiipon, Knaysuyc).

19. Wnest Beunoro asurarens (ne OHHEKYD).

20. Coznanue craructuueckoi ¢pusuku (Makcsenn, bonbiman, ['166c).

21. Hctopusi yuyeHus O TEIUIOEMKOCTH ra3oB U TBepablx Tenl (Puxman, J[oyinb,
JlaByasne, Jlaruiac, rononr, [Ty, DitHIITEHH).

22. [lepBble OTKpBITUSA B oOOsacTu djiekTpuuecTBa U MarHetusma (b.Dpankius,
LI.Kynown, I'ansBanu, BoasT, [leTpoB).

23. DnekTpoMarieTusm mnepsoii nojgoBuHbl XIX B. (X. Opcren, I.Om, ®apaneit, D.
Jlenn).

24. Teopus snexkTpomarseTusma Makcseria.

25. DOnexkTpoauHaMHUKa JBUWXKYIMXCA cpea (onblTel Maiikenscona-Mopmu, T
Jlopenw, [x. Tomcon, A. Ilyankape).

26. Teopust OTHOCUTENHHOCTU DUHINTEHHA.

217. Hctopus atoma (Tomcon, bop, 3ommepdensn).

28. HcTopust OTKpBITHS IEPUOJUUECKOT0 3aKOHa 1eMeHTOB (MeHnzernees).

29. Hcropus cnekrpanbHoro ananusa (Boxnacron, ®@paynrodep, Kupxrod).

30. W3 ncropuu pa3BUTHs KBAHTOBOM TEOPHH cBeTa (DHHIITENH).

31. Teopus TemoBoro usnyuenus (Bun, boasuman, [Tnask).

32. 6. Bo3HukHOoBeHue atomMHOW ¢u3uku (oTKpbiTHS B.Pentrena, A.bexkepens,
[Trepa u Mapuu Kropn).

33. OTtkpeiTue atomHoro siapa (Pesepdopn).

34. Mopnenu atromHoro snpa (Ppenkens, [ unep-Maiiep).

35. OCHOBHBIE OTKPBITHS B (PU3HKE AIIEMEHTAPHBIX YaCTHII.

36. HcTopust OTKpBITUS SIEPHBIX TPEBPAILLICHUH.

37. Henenune aromuoro sgpa (I'ann, ltpaccman).

38. [Tonsitue ciuna (["ongemut, Yienoek).

39. Pa6otsr B.I'eiizenbepra.

40. KBanToBas monens atroma (Lpenunrep, [aynn).

4]. Pa6otsr JI.ne bpotins.

42. Pa6ots! I1./Jupaxka.

43. Pa6otsr H.bopa.

44, A.N.Nodde.
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45.
46.
47.
48.
49.
50.
ol.
52.
53.
54,
anmnaparos.
55.

NS

KOpII

<

C.1.BaBunos.

N.B.Kypuatos.

Pa6ots I1.JI. Kanuiipr.

Teopus dazoBbix nepexooB (JIanmay).

Kunerunueckas Teopus xxugikocreid (OpeHKens).

Coznanue kBanTtoBoro reaeparopa (A.M. IIpoxopos, N.I'. bacos).

Pa6otsr A.Jl.Caxaposga.

3anyck C3 u pacuet opOUTHI, CKOPOCTH U AAThI U 3aIlyCKa BPEMEHH U I0JIETA.
ConHeyHasi akTUBHOCTb U COJIHEUHO-3€MHbBIE CBSI3U.

Uccnenoanune maHer CONHEYHOM CHUCTEMBI C TOMOIIBIO KOCMHYECKUX

Ctpoenue u sBomronus CosHiia.

Bomnpocsl k 3a4ery

OKCEpUMEHTAJILHOE OIPEIETIEHUE IPaBUTALIMOHHON IIOCTOSHHOM.
Kak skcrniepuMeHTalIbHO POBEPUTH pacnpeneneHue Makcseia?
OxcnepuMeHThl JlebeneBa o M3MEPEHUI0 CBETOBOTO JABJICHUS.

. Kakue skcriepuMeHTB! ChIIpaii pelarouyio posib B 60pb0e BOIHOBOW U
CKYJIIpHOM Teopuii cBeTa?

. Teopust MakcBenina u onsIThI | epira.
. DKCIepUMEHTAIbHOE 00OCHOBAHKE CIICIIHAIIBHONW TEOPUH OTHOCUTEIIBHOCTH.

. Onprtel [Ixoys.

5
6
7. ®yHaaMeHTaIbHbIe B3aUMOJICHCTBHUSL.
8
9

. 3aKOH COXpaHEHHUS U IPEBpAIICHUs SHEPTruu. JKBUBaNECHTHI. Kanopusi.

3¢ DEeKTHI.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Mopnenu pacipoCTpaHeHuUs U MPEIOMIIEHHSI CBETA.

OKCIEpUMEHTAIBHOE OIPENIETICHUE CKOPOCTH CBETA B BAKYYME U B BEILLIECTBE.
Teopus merona Pyko.

[TapameTps! yctanoBkH DyKo.

Onmnprt [leppena.

bapomerpuueckas popmyna bonpiimana.

OKCIIEpUMEHTAJIBHOE OIPEIEIEHNE Yhciia ABOrajpo.

Teopust OpOyHOBCKOTO IBUKE€HUSI DUHIITEHHA.

KoHcTpyknus skcniepuMeHTanbHoN ycraHoBKHY [leppena.

OnsiTel JIebenena.

M3mepeHue 1aBiaeHMs CBETa HA TBEP/bIe Tena. KOHBEKIIMOHHBIE U paJuallMOHHbIE

Heynaunslie s3xciepumMenTsl Kpykca.

OTKpBITHE DIIEKTPOHA.

OKCIEpUMEHTAIBHOE OIPENIETIEHHUE 3apsaa U MacChl AJIEKTPOHA.
DKCrepuMEHTAIbHOE OMPOBEPIKEHUE CYIIECTBOBaHUS 3pupa.

OmneiTel Maiikenbcona — Mopin.

OnTuueckuit uHTEpPEpOMETp, KOHCTPYKIIMS U ITapaMeTphbl YCTAHOBKH.
Teopus paccesiausi Pezepdopaa.

DkcnepuMeHTallbHas ycTaHoBKa Pesepdopaa.

MakcBeIoBCKOe paclpeaeaeHue MOJIEKYJ IO CKOPOCTSM, €T0 XapaKTEPUCTHKU.
OnbITH DIIBAPHTKA.

Onprte! TepHa.

DKCIIEpPUMEHTAIBHOE OIpEAeIIEHHE MOCTOsIHHOM [litanka.

O¢ddext Komnrona.

Cxema Ha0Omonenus s dexra Kommnrona.

Onprte! HITepHa u I'epiaxa.

OmnbiTel ®panka u ['epua. Cxema sKkcreprMeHTa.
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37. Onpitel [leBuccona — J[xepmepa.

38. Omnpiter Tomcona u TapTakoBCKOTO.

39. KoHCcTpyKIMy U IPUHIUIIBI IEHCTBUS YCKOPUTEIIEH YaCTHII.

40. OTKpBITHE T — ME30HOB, JIEITOHOB, aHTUIIPOTOHA. DKCEpUMEHTHI PeitHeca —
Koyasna. OTKpbITHE HEUTPHHO.

4]. Dmnupudeckue 3akonbl Kerepa.

42. Koneunsie cTaanu 3BOIIOLMH 3BE3]1 PA3JIMYHON MACCHI.

43, Onenka Bo3pacta CoJHIIA.

44, OrnieHka NOTOKA COMHEYHBIX HENTpuHO Ha 3emiie. OnbIThl [[3BucCa.

5.4. MeToauueckue MaTepUaJibl, ONpeAesiiOlNe NPOUEAYPbl OLEHUBAHUS 3HAHMM,
YMeHHil, HABbIKOB W (WIH) ONbITA JAeATEJbHOCTH, XAPAKTEPHU3YIOUIUX ITANbI
(opMupoBaHus KOMIETEHIH A

OneHuBaHUE CTENEHU OCBOCHHSA OOYYalOUIMMMCA TUCLMIUIMHBI OCYLIECTBISETCA Ha
ocHOoBe «llonmokeHne o OaUIBHO-PEUTHHIOBOM CHUCTEME OLIEHKHM YCIEBAEMOCTU CTYACHTOB
MI'OV».

ConocTaBUMOCTh PEUTHHIOBBIX IIOKA3aTeled CTYAEHTa IO pPa3HbIM JUCUUIUIMHAM U
bannpHO-peHTHHIOBOM CHCTEMBI OLIEHKH YCIIEBAEMOCTH CTYJEHTOB 00€CIeUnBaETCs IPUHITHEM
€MHOI0 MEXaHW3Ma OLIEHKH 3HAHUIl CTYJEHTOB, BBIPAXXEHHOI'O B 0ajulax, COIVIACHO KOTOPOMY
100 GayioB - 3TO MOJHOE YCBOCHME 3HAHUN IO Y4eOHOH AMCLUILIMHE, COOTBETCTBYIOILEE
TpeOOBaHUSAM y4EOHON POTrpaMMBbl.

MaxkcuManbHbIi pe3ynbTaT, KOTOPbI MOXET ObITh JOCTUTHYT CTYACHTOM IO KaKIOMY M3
bnoxos pelitunrosoii onenku — 100 6asos.

OtBer o0yuarolerocsi Ha 3a4éTe OLICHUBAeTCs B OayulaX ¢ y4eTOM ILKaJIbl COOTBETCTBHS
PEUTHHIOBBIX OLICHOK.

IIxana oneHUBaHHUSA 3a4YeTa

Ounenka Bann
3ayTeHo 41-100
He 3aureno 0-40

B 3aueTHO-7K3aMEHALIMOHHYIO BEIOMOCTD U 3a4E€THYI0 KHH)KKY BBICTABIISIOTCS OLICHKH 110
NATUOAJILHOM IIKaJIe U pEHTUHTOBbIE OLIEHKU B OaJuiax.

[Ipy nmomydeHHMH CTYAEHTOM Ha 3a4€Te HEYJOBIIETBOPUTEIBHON OLIEHKH B BEAOMOCTH
BBICTABJIIETCS PEUTHHIOBasl olleHKa B Oaynax (<40 6aiioB), COOTBETCTBYIOMIAs (PaKTUUECKUM
3HaHUSAM (OTBETY) CTYJEHTA.

Kputepun oueHKM 3HaHMM CTYJE€HTOB B paMKax Kaxa0d y4eOHOM IUCHUIUIMHBI WU
IpynIn JUCHMIUIMH  BBIpa0aThIBAIOTCA MpernojaBaTelsiMU  COTJacOBaHHO Ha  Kadeapax
YHuBepcutera ucxozs u3 TpedoBaHNUN 00pa30BaTENbHbBIX CTAHIAPTOB.

[Tpouenypa oneHMBaHUS 3HAHUN U YMEHHMM COCTOUT U3 CIELYIOINNA COCTaBHBIX
HJIEMEHTOB:

1) yder mocemaeMocTd JIEKIMOHHBIX M JIA0OPAaTOPHBIX 3aHSATHH OCYIIECTBISETCS II0
BEJIOMOCTH, MPE/ICTaBJICHHON HIXE B (popme TaOInIIb;
2) TEKyIUil KOHTPOJIb.

MockoBcKkHii TOCY1apCTBEHHBIH 00J1aCTHOI YHHBEPCUTET
BexomocTthb yuera noceunieHust
Pu3nKo-MareMaTH4ecKHi GaKky/IbTeT
Hampasnenue: @usuka
JlucuunnuHa:
I'pynma Ne
IIpenonasarens:
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Ne | ©amummus 1.0.

Tlocentenue 3agaTuil

Htoro

/T | CTyaeHTa %
1 |2 |3 4 | | | 18
1. + |- |+ |- + 61
2. - + |+ |+ + 66
MockoBCKMii TOCYyIapCTBEHHbIH 00JIaCTHOI YHMBEPCUTET
BenomocTh yuera Tekyuieii ycneBaeMocTH
du3uko-MaTeMaTu4eckuii pakyabrer
Hanpasnenune: ®usuka
JucuunnuHza:
I'pynma Ne
[IpenonaBarens:
Ne|Damuun CymmMa 6aiioB, HaOPaHHBIX B 3aue| [Toanuc | O61 | [Toamuc
i/ s H.O. ceMecTpe T b as b
f IToce | dokman | Pewre |IIpesen |[Kypcos MPELIoNa| CYMM fperoa
HICHU HUE | Talus |as B a | patemt
Oamn
e 3a1a4 paborta
110 OB
1o 10 10 50
6ammoB | 1o 10 | mo 10 |6amioB
o 10 Oayuto | baJUIOB Oan
6amno B f1oB
B
1.
3.
IIIkajia 1 KPUTEPHH ONEHUBAHMS MOCENIAEMOCTH
YpoBHH OLICHHUBAHUSA Kpurtepun onenuBanns bassl
Buicoxuii( omnuuno) Ecmu crynenT mocetmt 81-100% ot Bcex 3aHATHIA. 8-10
Onmumanwvusiii( xopowo) | Ecnu ctynent nocetun 61-80% oT Bcex 3aHATHIA. S5-7
Yooenemeopumenvnuiii Ecnu crynent nocetmit 41-60% ot Becex 3aHATUI 2-4
Heyoosnemeopumenvuwiii | Ecnu crynent nocetun 0-40% oT Bcex 3aHITHIA 0-1
IIIkaja 1 KpUTEPHUN OLEHUBAHNS HANMUCAHUS JOKJIA1a
YpoBHH OLICHUBAHUSA Kpurtepun onenuBanuns bassl
Buvicoxuii( omauuno) Ecmu crynenT orobOpaswmn B qokmane 71-90% Beiopannoii | 8-10
TEMBI.
Onmumanvusiii( xopowo) | Ecnu ctynent otoOpasui B qoknane 51-70% BeiOpannon | 5-7
TEMBI
Yoosenemseopumenvnuiii Ecmu crynenT oroOpaswmn B nokmasne 31-50% BeiOpannoit | 2-4
TEMBI
Heyoosnemeopumenvuuiii | Ecnu ctynent orobpasun B noknane 0-30% Beiopannoit | 0-1

TEMBI
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IMkana u KPUTECPUHU OLICHUBAHUA NIPE3CHTAIIUN

YpOBHHU OlleHUBAHUS Kpurepun oneHuBanusi bajbl

Buvicokuii( omauuno) Ecnu crynent orobpasun B npezenrtanuu 71-90% 8-10
BBIOPAHHOM TEMBI.

Onmumanvusiii( xopowo) | Ecnu ctynent orobpasuin B npesentanuu 51-70% S-7
BBIOpAHHOM TEMBI

Yooenemsopumenvnuiii Ecnu ctynenT orobpasun B npezenranuu 31-50% 2-4
BBIOpAHHOM TEMBI

Heyoosnemeopumenvuuwiii | Ecnu ctynent orodpasun B npezenrtauu 0-30% 0-1
BBIOpAHHOM TEMBI

IlIkajia u KpuTEpHH OlLIECHUBAHUS TOMAIMIHUX PadoT

YpOBHHU OlICHUBAHUSA

Kpurepuu oueHnBanus bajbl

Buvicoxuii( omauuno)

Ecnu crynent permmn 71-90% ot Beex nomamnux pador | 8-10

Onmumanvhsiii( Xopouio)

Ecnu crynent pemmn 51-70% ot Bcex momamHux pabor | 5-7

Yooesnemeopumenvhutii

Ecnu crynent pemmn 31-50% ot Bcex nomamiHux padot 2-4

Heyoosnemsopumenwvhbiii

Ecnu crynent permn 0-30% oT Bcex AOMaIHUX padoT 0-1

HIkana u KpuTEPHH OLICHUBAHNS PEIICHU 3aa4

YpoBHH OLICHHUBAHUSA Kpurtepun onenuBanns bansl
Buicoxuii( omnuuno) Ecmu crynent permm 71-90% ot Beex 3aad 8-10
Onmumanvusiii( xopowo) | Ecnu ctynent pemm 51-70% ot Bcex 3aaau S5-7
Yooenemseopumenvnuiii Ecmu crynent pemmn 31-50% ot Beex 3amau 2-4
Heyoosenemseopumenvusiii | Ecnu ctynent pemmin 0-30% oT Bcex 3a1a4 0-1

IIIkajia ¥ KPUTEPHH OLICHUBAHHUSA KYPCOBOH padoThl

YpoBHH OLICHHUBAHUSA Kpurtepun onenuBanus bassl

Buicoxuii( omnuuno) Ecmu crynenT orobpasui B kypcoBoid padore 71-90% 8-10
BBIOPAHHOM TEMBI.

Onmumanwvusiii( xopowo) | Eciu ctyneHT oToOpa3ui B KypcoBoid padore 51-70% 5-7
BBIOPAHHOM TEMBI

Yoosenemeopumenvnuiii Ecmu ctynenT oroOpasui B kypcoBoid pabore 31-50% 2-4
BBIOPAHHOM TEMBI

Heyooenemsopumenvnuuiii | Eciiu ctyneHT otoOpaswui B kypcoBoii padore 0-30% 0-1

BbIOPAHHOM TeMBbI

CTpyKTypa OLleHUBAHHS 3a4eTa

YPOBHHU OlleCHUBAHUSA

Kpurtepun ouennBanus bauabl

3aumeno

[TonHble W TOYHBIE OTBETHI HAa Bce Bompockl. CBOOOIHOE
BJIAJICHUE OCHOBHBIMM TEPMUHAMHM W TOHIATHSAMH Kypca;
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MOCJIEIOBATEIbHOE M JIOTMYHOE H3JI0KEHHE Marepuana 32-50
Kypca; 3aKOHUCHHBIE BBIBOJBI M OOOOIIECHUS IO TeMe
BOIPOCOB; HCUEPITBIBAIOIINE OTBETHI HA BOIPOCHI.

He 3aumeno OTBeT Ha MEHEE MOJIOBUHBI BOITPOCOB. 0-31

6. YYHEBHO-METOJANMYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUIIVINHbI

6.1. OcHoBHas JUTEepaTypa

1. PacoBckuii, M. Hctopus ¢usukun XX Beka : ydeOHoe mocobue / M. Pacosckuii, A.
PycunoB ; MunucrepctBo obpasoBanusi u Hayku Poccuiickoit @enepanuu. - Opendypr : OI'Y,
2014. - 182 c. : un., cxem. - URL: http://biblioclub.ru/index.php?page=book&id=330568 (mara
oOpamenus: 17.07.2019). — Pexum noctyna: aias aBTOPHU3. MOJIb30BaTeNled JIEKTPOHHO-
OubnmoTeyHas cucrteMa «Y HUBEpCUTETCKast OMOnInoTeKa oHaifH». — TEeKCT : 2JIeKTPOHHBIH.

2. Wnpun, B. A. Vcropus u Metonosnorus (GU3UKM : y9eOHHMK Al Maructpatypsl / B. A.

Wnbun, B. B. KyapsasueB. — 2-e u3g., nepepad. u gon. — Mocksa : U3narensctBo FOpaiir,
2019. — 579 ¢. — (Maructp). — ISBN 978-5-9916-3063-4. — URL: https://biblio-
online.ru/bcode/426161 (mara oOpamenus: 17.07.2019). — Pexum poctyma: misi aBTOpHS3.

10JIb30BaTesnei DieKTpoHHO-0ubnnoTeunas cuctema «tOpaiity. — TekcT : 31eKTPOHHBIH.
6.2. JlonosiHuTEIbHAS JIUTEPATypa

1. Bammaues 10.A. ®yHnameHTaIbHBIE SKCTIepUMeHTHI (hr3uku [Tekcr] : kypce sekmwii / FO.
A. bamnaues, /1. JI. bornanos. - M. : IJEHAH/I, 2012. - 240c. — TekcT: HemocpeaCTBEHHBIMN.

2. CuByxun JI.B. OOmmii kypc ¢usuku. [DnekrponHbdi pecypc]: Yueb. mocodue: Jlis
By30B. B 5-tu 1. / CuByxus /I. B. - 6-¢ u3z., crep. - M.:OU3MATIIUT, 2014. - 560 c. - Pexum
noctyma: http://znanium.com/catalog/product/470189. (mara oOpamenus: 17.07.2019). —
Pexxum goctyma: ans  aBTOpM3. [OJIb30BaTenel  DIIeKTpOHHO-OMONIMOTEYHass cucTeMa
«znanium.comy. — TeKCT : 3MeKTPOHHBIH.

3. T'openuk, I'.E. HoBble ciioBa Hayku - OT MasTHUKA [‘anuies 10 KBaHTOBOW I'paBUTALUU
[Texct] /I'. E. T'openuk. - M. : MITHMO, 2013. - 176¢. — TekcT: HEenocpe1ICTBEHHBIN.

4. Nodde, b. JI. Uctopust Hayku: aTOMHBIE MpPOEKTHl : MOHorpadwus s By3os / b. JI.
Hodde. — 2-e m3n., mepepad. u mon. — Mocksa : UzmarensctBo FOpaiit, 2019. — 206 ¢. —
(Otkpeitas Hayka). — ISBN 978-5-534-08092-6. — URL: https://biblio-online.ru/bcode/442227
(mata obpamenus: 17.07.2019). — Peskum gocTyma: Uit aBTOPHU3. MOJIb30BaTEICH DIIEKTPOHHO-
6ubnmuoreuynas cucrema «tOpaift». — TekcT : 3eKTPOHHBII.

3. Wneunr B.A. Ucropus ¢usuku: yde6. mocobue mis By3oB / B. A. Unpun. - M. :
Axkagemusi, 2003. - 272c. — TekcT: HENOCPEACTBEHHBII.

5. boromo6oB A.H. Mexanuka B ucTopuu 4yenoBeuectsa. M., 1978.

6. Jdopdman S.I'. Bcemupnas ucropust pusuky, 1. 1, 2. M., 1974-79.

7. Kynpssues I[1.C. Kypc ucropuu ¢puzuku. M., 1974.

8. Nnbun B.A. Uctopus ¢usuku [Teker] : yue6.mocobue ans By3oB / B. A. Unbun. - M. :
Axanemus, 2003. - 272c.

9. Tpurr k. Pemaromue sKkcriepuMeHThI B COBpeMeHHOH ¢usuke. M., 1974.

10. Jluncon I'. Benukue skcnepuMenTsl B pusuke. M., 1972.

11. JIvor M. Ucropus ¢usuxu. M., 1970.

12. Cnacckuii b.1. ®usuka B ee pazputuu. M., 1979.

13. Xpamos I0.A. ®uzuku. M., 1985.

14. OitamreitH A., Uadensn JI. DBomornus pusuku. M., 1966.

15. Yapyrun  B.M. «AcTpoHOMUSL. 10-11 KJIACCBI: y4yeOHUK s

0011e00pa3oBaTEebHBIX OpraHu3aluii: 06a30Beiii ypoBeHb»/B.M. Uapyrun.-M.: Ilpocsemenne,
2018r.
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http://biblioclub.ru/index.php?page=book&id=330568
https://biblio-online.ru/bcode/426161
https://biblio-online.ru/bcode/426161
http://znanium.com/catalog/product/470189
https://biblio-online.ru/bcode/442227

16. Cypaun B.I'. (pen. Cocrt.) 3Be3npl.- M.: ®uzmatiut, 2008r. (ActpoHOMHUS U
actpodusuka)

6.3. Pecypchbl uHGOPMAITHOHHO-TEJIeKOMMYHUKANIMOHHOI ceTH ""UHTepHeT"
1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
2. Hayunas snextponHas oubaroreka http://elibrary.ru

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIUIIJINHbI

1. I'panp T.H., Xonmuna C.A. Meroanueckue peKOMEHIAMUH 10 MPOBEICHUIO JEKIIMOHHBIX
3aHATHUI.

2. I'panp  T.H., Xommaa C.A. Mertoaudyeckue pEeKOMEHIAIMU [0 TPOBEICHUIO
71a00PaTOPHBIX U MPAKTUYECKUX 3aHATHM.

3. I'panp T.H., Xonmuna C.A. Meroauueckue pEeKOMEHIAIMU IO HAMHCAHHIO KYPCOBBIX

pabor.

8. NHOOPMALIMOHHBIE TEXHOJIOI'NHX JJIA OCYHECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE

JIuueH3noHHOe MPOrpaMMHoe odecreuyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmanuonHbie CIpaBOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLiroc»

IIpodeccnonanbubie 0a3bl JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MatepuanbHO-TEXHUYECKOE 00ecTIedeHHe TUCITUIUINHBI BKITIOYaeT B ce0sl:

- y4eOHBIC ayIUTOPWUU JUISI TPOBEICHHUS 3aHATUN JIEKIMOHHOTO M CEMHHAPCKOTO THIIA,
KYpPCOBOTO MPOEKTHPOBAHUS (BBIMOJHEHHS] KYPCOBBIX pa0oT), TPYNIOBBIX W HHIWBUIYaTbHBIX
KOHCYJIbTAIMK, TEKYINIEro KOHTPOJS W TPOMEKYTOYHOW AaTTECTAlMH, YKOMIUICKTOBAHHBIE
yueOHOI MeOeInblo, TOCKOH, JeMOHCTPAIMOHHBIM 000pY/I0BaHUEM.

- TIOMCIIEHHUS IS CaMOCTOSTEILHON paboThl, YKOMIUICKTOBaHHBIE Y4YeOHOH MeOenbio,
MEPCOHAIBHBIMU KOMITBIOTEPAMHU C MOAKIIOYEHHEM K ceTu MHTepHeT 1 obecrneueHneM JocTymna
K JICKTPOHHBIM OHMOJIMOTEKaM W B JJIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BATEIBHYIO CPEIy
MI'OY;

- TIOMEIICHUS TSI XpaHEHUS W MPOPHIAKTHICCKOTO OOCITY)KHBaHHS y4eOHOTO 00OpYyIOBaHUS,
VKOMIUIEKTOBaHHbIE ~ MebOenbio  (mkadwl/cTennaxu), HabopaMH  JIEMOHCTPAIMOHHOTO
000pyI0BaHUs U Y9€OHO-HATJISATHBIMU TTOCOOUSMU;

- naboparopus, OCHaIIEHHAs TAOOPATOPHBIM 000PYI0BAHUEM:

IIepcoHaNIbHBIN KOMIIBIOTED.

[IpoexTop.

WHTepakTUBHAs JOCKA.

Texnonoruu rnodansHOM ceTn IHTEpHET.

JIaGopartopusi cienuanbHOro pusnyeckoro npaktukyma (ayza. 111)

agbrwbnE
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http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614

6. ®usuveckuii kabuner (ayx. 114, k. 2).
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