Mporpamma aucumnnmHbl "O6wmin gonsmyeckuii npakTmkym"; 03.05.01 "AcTpoHomus".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHCTUTYT comnsnkin

1..""‘“ lIIE,.;rEﬂ

YTBEPXOAKO
MpopekTop no obpasoBaTenbHOW aesTenbHocT KDY
L.A. Taopckuin
o 20 T

I'Iporpamma ANCUUNNNNHDbI
Obwnin or3nYecknin NPaKTUKym

CneunanbHocTb: 03.05.01 - AcTpoHOoMMA

Cneumnanmsaums: ACTpomnanka n KOCMoNorus
KeBanudukauns sbinyckHuka: AcTpoHoM. [Npenogaearenb
dopma obyyeHus: g4Hoe

S3blk 0By4eHWs: pyccKuii

"on Havana obyyeHus no obpasoBaTtenbHoO nporpamme: 2020

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O
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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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Mporpammy amMcuunnnHel paspabdoTan(a)(n) noueHT, K.H. HenoneknH O.B. (Kadhenpa obuwein consmku, OtaeneHme
gouzukm), Oleg.Nedopekin@kpfu.ru ; noueHT, K.H. (ooueHT) Ckeopuos A.W. (Kadenpa obuein consmku, OtaeneHme
gousukm), anivskvor@gmail.com ; npopekTop no obpasoBatensHon aestensHocTn Taopckuin O.A. (Pektopar, KDY),
Dmitry.Tayurskii@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMNn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
OriK-1 CNoCOBHOCTb OPUEHTUPOBATLCS B 6A30BbIX ACTPOHOMUYECKUX 1

CpI/ISVIKO-MaTeMaTVI‘-IeCKVIX Teopuax n NpUMEeHATb UX B Hay4YHbIX NCCnenoBaHUAX

MnK-4 BnageHve HabnogatensHbIMA U 3KCNepUMEHTaNbHLIMM METOIaMUN UCCNenoBaHUIA
ACTPOHOMUYECKUX U PU3NYECKUX 0OHEKTOB U SABNEHUIA

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- MPUHLMMNbBI MOCTPOEHNS 3KCNEPUMEHTASIbHBIX YCTAaHOBOK A5 UCCNEeA0BaHNS (OM3NYECKUX SABNEHNIA;
- MPUHLMNbBI NCMONb30BaHUS KOMMbIOTEPHON TEXHWKUN B 9KCNEPUMEHTANbHbIX YCTaHOBKAX;

- naeun aKCnepmmMeHToB N 3KCnepuMeHTanbHble CXeMbl YCTAHOBOK NO onpeneneHunto (pyH,El,aMeHTaﬂbeIX KOHCTAHT "
3KCnepuMeHTanbHOMY O0OKa3aTenbCTBY (pl/l3|/|l-IeCKI/1X 3aKOHOB;

- OCHOBbI 06paboTKM Pe3yNbTaToB U3MEPEHUIA, B TOM HYICNE , C NCMONb30BaHNEM KOMMbIOTEPA;

JlonxeH ymeTb:

- CAMOCTOSITENBLHO CTABUTb U pellaTh SKCNEPUMEHTANbHbIE 3a4ayK;

- NOMb30BaTbCS CTaHAAPTHBIMU N3MEePUTENbHLIMK Npubopamu;

- COMOCTaBNSATb 9KCMEPUMEHTANbHO MOJTyYEHHbIE AAHHbIE C YCTAHOBNEHHBIMU (PU3NYECKMMN 3aKOHAMM;

- CTPOWTb MOOENN NPOBOANMbIX 3KCMNEPUMEHTOB;

- NCMONb30BaTb KOMMbIOTEP KaK cpencTBo cbopa, 06paboTku 1 XpaHEeHNs 3KCrNepuMeHTaNbHOR NHgopMaLmu;
- COCTaBNATb OTYEThl 06 3KCMEepPUMEHTaNbHbIX UCCNIEA0BaHMSIX.

JonxeH Bnanetb:
- OCHOBHbIMU HaBblKaMU 3KCMEPUMEHTANbHOMO NCCNEOOBAHMS PUINYECKNX SBNEHNIA.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb U FOTOBHOCTb:

- TPaMOTHO MPOBOAUTL CPU3NYECKNE SKCMEPUMEHTBI,
- NPVMEHSTb MONy4YeHHble 3HaHUS Ha NpaKTuKe.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMNoOIM BO

JaHHaa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.6.12.05 OucumnnuHbl (Mogynn)" OCHOBHON NpodheCCUoHanbHowm
obpasoBatenbHoi nporpammel 03.05.01 "AcTpoHomus (AcTpodouanka n KocMonorus)" n oTHocuTcs kK 6a3oBoii
(obwenpodreccroHanbHo) YacTu.

OcBauBaetcsa Ha 1, 2, 3kypcax B 1, 2, 3, 4, 5, 6 cemecTpax.

3. 06beM gucuMnnHbl (MOAYNS) B 3a4€THbIX e AUHMLLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyalowmxcs ¢ npenogasarenem (Mo BuAam y4ebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKocTb ANCUMNANHBI cocTaBnsieT 13 3a4eTHbix(ble) eanHuL(bl) Ha 468 yaca(os).

KoHTakTHasi paboTa - 254 yaca(oB), B TOM 4ucne nekumm - 0 4aca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 254 Yaca(oB), KOHTPONb CaMOCTOSATENbHOM paboThl - 0 Yaca(oB).
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CamocTositenbHas pabota - 214 yaca(os).
KoHTponb (3a4€t / ak3ameH) - 0 yaca(os).

dopmMa NPOMEXyTOYHOr0 KOHTPOMS AUCLUMMINHLI: 3a4€T C OLIEHKOW B 1 CEMECTpe; 3a4eT C OLIEHKOM BO 2 CEMECTPE; 3a4eT
C OLIeHKOI B 3 CEMECTPE; 3a4eT C OLIEHKOM B 4 ceMecTpe; 3a4eT C OLIEHKOW B 5 CeMecTpe; 3a4eT C OLEHKON B 6 cemecTpe.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpPUpOBaHHOE No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl v yacsl
KOHTaKTHOW paboThbl,
Paspnenbl pucumnInHbl / MX TPy A0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pa6ortbl

Tema 1. MeTobl OLEHKN CyYanHbIX

1. |norpewHocTen TexHuka NnpocTenwmx 1 0 0 2 4
n3mepeHui

5 Tema 2. KnHematumka matepuanbHow 1 0 0 4 4
TOYKU

3. |Tema 3. KunemaTuka TBEPLOro Tena 1 0 0 2 2
Tema 4. lnHamuka matepuanbHom

4, TOuKM 1 0 0 6 6

5. |Tema 5. [lnHammka TBEPOOro Tena 1 0 0 8 8
Tema 6. 3aKkoHblI cOXpaHeHUs

6. [MMNynbca, MexaHM4eCckom aHepruu, 1 0 0 8 6
MOMEHTa MMnynbca

7. |Tema 7. MexaHnuyeckne konebaHus 1 0 0 8 6

8. [Tema 8. MexaHuka ynpyrux cpeg 1 0 0 4 2

9. [Tema 9. BonHbl B ynpyrux cpegax 1 0 0 6 4
Tema 10. CeoiicTBa rasos.

10.|MonekynspHo - KuHeTu4eckas 2 0 0 12 10
Teopus

11.[Tema 11. MNpouecckl nepeHoca 2 0 0 12 12
Tema 12. Tennosble MaLNHbI.

12. 3akoHbl TePMOANHAMUKN 2 0 0 12 10
Tema 13. CeoiicTBa

13.|KOHOEeHCMPOBAHHOIr0 COCTOSHUS. 2 0 0 12 10
daszoBble nepexoapl
Tema 14. [MOCTOSHHbLIN

14.[anekTpnyeckmin TOK. AneKTpuyeckue 3 0 0 8 1
N3MepeHNs

15.[Tema 15. SnekTpocTtatmka 3 0 0 6 1

16.[Tema 16. MarHutocTtatuka 3 0 0 6 1
Tema 17. SnekTpomMarHnTHas

17. MHIYKUS 3 0 0 6 1

18.|Tema 18. Llenn nepeMeHHOro Toka 3 0 0 6 1
Tema 19. HenuHenHble aneMeHThbI

19. 3NEeKTPUYECKUX Lienei 3 0 0 8 0
Tema 20. SnekTpoMarHnTHble

20. CBOWCTBA BeLecTB 3 0 0 4 1
Tema 21. SnekTpoOMarHnTHble

21. KonebaHus 1 BOMHbI 3 0 0 4 0

22.[Tema 22. 'eomeTpuyeckas ontuka 4 0 0 8 8
Tema 23. PacnpocTtpaHeHne ceeTa B

23.|n3oTponHbix cpepax. ducnepcus 4 0 0 4 4
cseTta

24.[Tema 24. N3nyy4eHune ceeTa 4 0 0 6 6
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 25. OTpaxeHue u
25.|npenomneHve ceeta Ha rpaHuue OByx 4 0 0 4 4
IN3NEKTPUKOB
26.|Tema 26. VIHTepdoepeHuns ceeTa 4 0 0 8 8
27.|Tema 27. Ondppakuns ceeta 4 0 0 10 8
Tema 28. PacnpocTtpaHeHne ceeTa B
28. aHN30TPONHbIX cpeaax 4 0 0 6 6
29.[Tema 29. CnekTpbl aTOMOB 5 0 0 20 30
Tema 30. dyHOaMeHTaNbHble
30. 9KCMEPUMEHTbI aTOMHON ON3NKM 5 0 0 12 28
Tema 31. dyHpameHTanbHble
31. 9KCMNEPUMEHTbI SOEPHON COU3NKN 6 0 0 4 6
Tema 32. OcnabneHue anbga-, 6eta-
32. 1 raMMa-u3ny4yeHunsl BelecTBOM 6 0 0 6 6
33.|Tema 33. Anbha-cnekTpockonus 6 0 0 6 6
34.|Tema 34. beta-cnekTpockonus 6 0 0 8 2
35.[Tema 35. Namma-cnekTpockonus 6 0 0 8 2
NToro 0 0 254 214

4.2 CopepxaHue AUCUUMIUHBI (MOBYNSA)
Tema 1. MeToabl OLLEHKM CNy4YalHbIX norpelwHocTen TexHMKa NpoCTenLLInX 3mepeHumn

[MoHsATME O MorpeLlHocTaX, knaccmgukaums HOFpeUJHOCTeVI 3KCNnepuMeHTa. Cpep,Hee 3Ha4YeHne pacnpeneneHns,
ancnepcus. OueHka I'IOFpGLLIHOCTGVI NPSAMbIX N KOCBEHHbIX |/|3MepeH|/||7|; I/I3MepeHv|e paCCTOFIHI/II7I C nomMoubto
WTaHreHUnpKyns; I/I3MepeH|/|e paCCTOﬂHMVI C NOMOLWWbIO MUKPOMETPA; Onpeﬂ,eneHme obbema 1 NNOTHOCTU TBEPAbIX TEN

Tema 2. KuHematuka matepuanbHOM TOUKM

PasnoxeHune OBunxeHus MaTepmaanoM TOYKN Ha Tpun I'Ip;lMOJ'II/IHGI;IHbIX nBuxeHus. Cesiaun mMexnay KnHemMaTtn4eckmmm
XapakTepucTtnkamu. I/I3yqu|/|e PaBHOYCKOPEHHOro oBnXxeHuns Ha NMHENHOM BO34YWHOM Tpeke C USMEHEHNEM
HanpaesneHns 0BMXeHnsa Ha o6paTHoe; I/I3yqu|/|e OBYMEPHOro oBMXxeHmsa Ha BO34YWHOM CTONE; Kpl/lBOJ'IMHGVIHOG
OBVXeHne npun BO30ENCTBUMN ueHTpaanon CUnNbl;

Tema 3. KuHematuka TBEp,AOro Tena

KuHematuka BpalieHumsi: OnpeaeneHnst BeKTopoB 6eCKOHEeYHO Manoro yrna noBopoTa, yrioBov CKOPOCTY U YTiioBOro
YCKOpeHU4; CBA3N Mexay KNHeMaTun4eCKMMnN XxapakTepncTtnukamm spateHmna onga cnydyas paBHOYCKOPEHHOro BpalleHus.
MeToguka namepeHus yrnos noBopoTa yrioBOro yCKOPEHUS 1 YrnoBoi ckopocTu [NpoBepka KnHemMaTnieckux
COOTHOLLEHWNI OT BpeMeHn On4a spawatenbHOro AsnXeHus,

Tewma 4. [InHaMuKa MaTepuanbHOW TOYKU

M3MepeHne KOMMOHEHT cui, napannenbHbiX U NeprneHanKynsipHbIX HakIoHHOW nnockocTn; OnpeneneHne
KoahprLmeHTa TPEeHUst NOKOS Ha HaKIOHHOW NMAOCKOCTW; TpeHne Nokosi, CKoNbXeHus, kadeHus; [Nposepka nepeoro u
BTOPOro 3akOHOB HbloTOHA AN18 NPAMONNHENHOro ABMXEHNS; TpeTuii 3akoH HbioToHa 1 3aKoHbI yaapa ;
KpusonuHeiiHoe OBMXeHWe npu BO3AEWCTBMU LieHTpanbHOoR cunbl KpusonnHeinHoe OBMXeHWe OBYX YNPYyro CBA3aHHbIX
Ten;

Tema 5. iInHaMuka TBEpAOro Tena

Cynepnoaununs noctynaTenbHOro 1 BpalwarenbHoro ABnxeHus teepaoro Tena; Npeueccns rmpockona; Hytaums
rmpockona; MoMeHT nHepummn Ten pasnnyHon dopmsl; NMposepka Teopemsl WTenHepa; OnpeneneHne MoMeHTa u
TeH3opa nHepuun; MNpoBepka ypaBHEHNS LMHAMWKUN BpalaTenbHOro ABUXeHMs Ha npubope Obepbeka

Tema 6. 3aKOHbl COXpaHEHUs1 UMMNY/bCa, MEXaHUYECKOW 3Heprum, MOMeHTa MMnynbca
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KuneTtnueckas aHeprusi Tena, ABMXYLWErocs PaBHOYCKOPEHHO; YNpyruii yaoap B ABYX KOOpAUHATAX; HEpPrus U NMMynbc
npw ynpyrom ynape; SHeprusa u UMnynbc Npv Heyrnpyrom yaape; PeakTBHOE OBUXEHME: 3aKOH COXPaHEeHUst nMnyfbca u
TpeTtuii 3akoH HbtoToHa; CoxpaHeHe MOMEHTA UMMyNbCa B CllydYae ynpyroro ynapa npv spatweHunmn; CoxpaHeHne
MOMEHTa 1MNy/ibca B CNyvae Heyrnpyroro yaapa npu BpalleHuu;

Tema 7. MexaHuyeckue KonebaHusi

KonebaHus NPY>XNHHOIo MasATHUKA; Onpeﬂ,eneHl/le 3aBMCNMOCTU nepunoaa konebaHwit NPY>XNHHOIo MasiTHMKa OT MaccCbl
rpysa; BbIHY)K,D,eHHbIe rapMoHMn4yecKmne n Xxaotn4yeckmne KpytuibHble KOﬂeéaHI/Iﬂ; CBoboaHble KPyTUNnbHbIE KOﬂe6aHI/I9|;
Pe3oHaHc; CBA3aHHbIE MASTHUKK; Onpe,u,eneHme YCKOpeHns cB0OOIHOrO NafeHMs C NOMOLLbIO O60pOTHOFO MasATHUKA;
Orlpe,ueneHVIe YyCKOpeHns cB0OOIHOrO NafeHMs C NOMOLLbIO MaTeMaTUYecKoro MasATHUKA; I/IsmepeHme FpaBVITaLI,MOHHOI7I
MOCTOSIHHOW C MOMOLLbIO KPYTU/bHbIX BECOB KaseHouwa;

Tema 8. MexaHuKa ynpyrux cpen,

Buabl nechopmaumii. Mepbl fedbopmaunin cxaTtus-pacTsxkeHus 1 casura. Ynpyrue n Heynpyrue nedopmaumu. Metonbl
namepenust Monynsi KOHra, mooyns casura, koadpgouumenTa MNyaccoHa. Cessb Monyns FOHra u mooyns casura.
TeopeTnyeckme orpaHn4eHus Ha koadpdpuumeHT MyaccoHa. ViccnenoBaHue ynpyroro v NNacTUHYHOrO PacluMpeHnem
MEeTannM4eckoi NPoBOIOKK

Tema 9. BonHbl B ynpyrux cpegax

"eHepaumsi KpYroebiX U NMMHENHBIX BOASHBIX BONH; MpuHUMN MoireHca NpyMeHUTENbHO K BOASIHBIM BOMHAM;
PacnpocTpaHeHne BONH Ha NOBEPXHOCTW BOAbI MPY ABYX pasnuyHbIX rybuHax; MpenomneHne BONH Ha NOBEPXHOCTU
BoLbl; docpekT [lonnepa Ans BONH Ha NOBEPXHOCTH BoAbl; OTpaeHune BOMH Ha MOBEPXHOCTW BOAbI OT MAOCKOro
npensitcTeus; OTpaxeHne BOMH Ha MOBEPXHOCTW BOAbl OT U30MHYThIX NPenaTcTBuiA; [IBynyyeBas nHTepdepeHLmnst BOSH
Ha NoBepxHOCTK BoAabl; Ouddpakums BonH Ha NOBEPXHOCTM BOAbI Ha KpaTHoi wenu; CTosiune BOMH Ha NOBEPXHOCTM
BOLbl Nepen oTpaxatowmm 6apbepom; AkycTndeckne uenns; dypbe-aHanna 3Bykos; VsydeHne BbicTpbix
TpaHcgopmauuii Pypbe: MoaenuposaHue Pypbe-aHanusa n dypbe-cruHTesa; OnpeneneHve 3aBMCUMOCTY YacToThl
konebaHuii CTpyHbI OT ee ANMHBI 1 HaTsxXeHns; OnpeneneHve OMHbI BONHbI CTOSIMUX 3BYKOBbIX BONH; OnpenenexHvie
CKOpOCTU 3ByKa B TBepAbIx Tenax; NayyeHue acpgoekta [lonnepa ons ynbTpasByKOBbIX BOJH;

Tema 10. CoucTBa ra3oB. MonekynsipHo - KUHeTU4ecKasi Teopusi

WNayyeHune 6poyHOBCKOro ABnXeHUs; iaMmepeHue BsaakocTy raza; OnpeneneHme KMHeMaTnyeckmx xapakTepucTuk
MOMeKyn rasa; 3aBMCMOCTb TeMnepaTypbl rasa ot o6bema npu NoCTOSHHOM aaeneHun (3akoH eit-Jioccaka);
3aBuUCMMOCTb AaBneHus rasa ot o6bema npw NOCTOsiHHOM TeMnepaTtype (3akoH Boiinga-MapuoTTa); 3aBucruMocTb
Temnepartypbl rasa oT AaBNeHUs Npu NOCTOSHHOM o6beMe (3akoH AMOHTOHa); OnpeaeneHue nokasaTens agmabdaThl
pa3Hbix ra3oB pe3oHaHCHbIM MeToAoM; amepeHne koadodprumeHTa lMNyaccoHa 1 M30XoprYeckoli TeMNOeMKOCTH
Bo3ayxa; OnpeneneHre ckopocTu 3ByKa B rasax ; OnpeneneHne 3aBUCMOCTM CKOPOCTM 3ByKa B BO3AyXe OT
Temnepartypbl; ViccnenosaHue agodpekta xoyns-ToMcoHa Ans pasnnyHbix ra3os; BooocTpyiiHbIi BakyyMHbI HAcoc;

Tema 11. Mpoueccbl nepeHoca

OnpegneneHne TeNNoONPOBOAHOCTA CTPOMTENbHbIX MaTepranos MeToaoM eanHUYHOWM nnacTuHbl; OnpenenexHne
TEennonpoOBOAHOCTU CTPOUTENbHBIX MaTepranos C MOMOLLbIO 3TaNloHa C U3BECTHO TennonpoBoaHocThio; OcnabneHve
QoNyKTyauuii Temneparypbl C MCMOMb30BaHMEM MHOMOCONHBIX CTeHOK; OnpeaeneHne BA3KOCTU XNAKOCTA METOA0M
Crokca; ViccnegosaHne 3aBUCUMOCTU BA3KOCTU XUOKOCTU OT TeMrnepaTypbl U KoHUeHTpauumn; N3amepeHne 3aBUcMoOCTr
BSI3KOCTM pacTBopa caxapa 0T KOHLEHTpauuu;

Tema 12. Tennosble MalIUHbI. 3aKOHblI TEPMOAUHAMUKIA

MpeBpalleHne MexaHn4ecko aHeprumn B Tennoty MpeBpalieHne aNeKTPUYeckoin sHeprum B Tennoty OprkLNOHHbIE
noTepu B ABUratefie Ha HarpeToM Bosayxe (Tennosble naMepeHuns) OnpeneneHve sapdPEKTUBHOCTM ABUraTens Ha
HarpeToM Bo3ayxe Kak Tennosoro asurarens OnpeneneHve apdEKTUBHOCTM ABUraTeNs Ha HarpeToM Bo3ayxe Kak
xonoamnbHuka pV guarpamma gsuratens Ha Harpetom Bosayxe OnpegeneHve 3aBUCUMOCTY SXDAEKTUBHOCTU
TEennoBOro Hacoca OT pasHoCcTY Temnepatyp VaydeHne oyHKLUM pacwmpuTenbHOro knanaHa TennoBoro Hacoca AHanms
LIMKJIMYECKMX MPOLLECCOB B TEMNIOBOM HACOCE C NMOMOLLbIO Auarpammel Mon

Tema 13. CBoncTBa KOHOEeHCUPOBaHHOIo COCTOsIHUSA. da3zoBble nepexoanbl

N3mepeHre NoBepXHOCTHOrO HaTSXEeHUs MeToAoM oTpbiBa; OnpeneneHve kKoapduuneHTa 06 eEMHOro paclmpeHns
Xugkocreit; MiccnenosaHne 3aBUCUMOCTM IMHENHOIO pacluMpeHns TBEPAbIX TeN OT Temnepatypbl; OnpeneneHvne
yOenbHO TENNOEMKOCTM TBEpAbIX Ten; OnpeneneHne yaenbHoR TennoTel NnapoobpasosaHns Boabl; OnpeneneHve
yIoenbHON TennoThl NnaBneHns nbaa; HabnoaeHne gasoBoro nepexona XunakocTb-ras B KpUTUYECKo Touke; 3annch
KPWBOIA ynpyrocTi BoasiHoro napa - Jasnexue fo 1 6apa; MNoebiweHe TOUKN KUNeHs BoAbl; MOHUXEHME TOUKU
3aMep3aHusi BoAbl; ViccnenosaHme 3aBUCUMOCTY OABNEHNUS HACLIWEHHOro napa BoLbl OT TemnepaTypbl; HabnoaeHve
TPOWHOM TOYKM a30Ta; ViccnepnosaHne ghasosbix nepexonos metogom OTA

Tema 14. MNoCTOSIHHBbIN 3NEKTPUYECKUIA TOK. DNEeKTpruYecKkne namepeHus

MpoBepka 3akoHa OMa 1 n3MepeHne yaenbHOro conpoTneneHus; OnpeneneHne BHyTPEHHErO CONPOTUBNEHMNS
6atapeliku; Mpasuna Kupxroga kak cneacTeme TepMoaANHaAMNYECcKOro paBHoBecus; [lenmtens HanpsxeHus;
AMI'IepMeTp Kak oMmyeckoe conpotmeneHmne B Lenu; BoanmeTp Kak oMm4eckoe conpoTtmeneHune B Lienu; NcTouHunkmn
TOKa N NCTOYHUKKN HaNpsAXeHn4

Tema 15. dnekTpocratuka

WNcecnenoBaHne aKBMNOTEHUMAMNBHbBIX MOBEPXHOCTEN B 9NIEKTPONUTUYECKOM BaHHe; MNpoBepka 3akoHa KynoHa;
N3amepeHre HanpsiXxEHHOCTM aNEKTPUYECKOrO NMONs BHYTPU NNOCKOro KoHaeHcatopa; OnpeneneHme BeNMUMHbI
SNIEMEHTAPHOMO 3NEKTPMYECKOro 3apsaa no metoavke MunnukeHa; amepeHne cunbl B3auMOLENCTBUS MEX Y
3apsAXEHHBIMU TENamu;
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Tema 16. MarHutoctatukKa

N3mepeHre NHOYKUMU MArHUTHOMO MONS KaTyWKyW UHOYKTUBHOCTW 6e3 cepeyHunka; MiaydeHne cunbl B3auMOLencTans
NMPOBOAHMKOB C TOKOM; VIamMepeHue cunbl, LEeACTBYIOWEN HA MPOBOAHUK C TOKOM B OAHOPOLHOM MAarHUTHOM Mone
anekTpomarHunta; IamepeHve cunbl, LEACTBYIOWER HA MPOBOAHMK C TOKOM B OLHOPOLHOM MarHUTHOM None CONeHouaa;
OnpepeneHve yoenbHoro 3apsaa anekTpoHa;

Tema 17. dnekTpoMarHUTHas UHAYKLMUSA

MeHepauus 9C nHOyKUMN B NPOBOASLLEN KaTylKe C NOMOLLbIO MOCTOSAHHOMO MarHuTa; Mamepernne 30C nHaoykumm B
KaTywke, NOMELEHHON B U3MeHswWeecs MarHuTHoe none; MamepeHne 30C nHaykumMn B NpoBOAsILWEN pamke,
IOBUXYLEWNCS B MarHUTHOM none; MamepeHne MHAYKUMM MarHUTHOro nons 3emnn MeToaoM BpaLaolleincs
WHOYKLMOHHOW KaTyLWKMK;

Tema 18. Llenu nepeMeHHOro Toka

3apsiaka u paspsaka KoHOeHcaTopa Npyv BKIKOYEHNUMW 1 BBIKIOYEHUM NOCTOAHHOMO Toka; OnpeneneHne eMKOCTHOro
COMPOTMBNEHUS KOHLEHCATOPA B LIENW NEPEMEHHOrO TOKa; MNepexoaHble NPoLEecChl B KaTylWwKe NHAYKTUBHOCTM NPy
BKMOYEHUN 1 BbIKMOYEHNW MOCTOSIHHOMO ToKa; OnpeaeneHne NHOYKTUBHOrO CONMPOTUBAEHNS KaTyWKN UHOYKTUBHOCTY B
uenn nepemeHHoro Toka; OnpeneneHve UMNenaHca B LENsX ¢ KOHAEHCATOPaMu U OMUYECKMU COMPOTUBNEHNSIMU;
OnpepneneHre nMneaaHca B LENsX ¢ Katylwkamy HOYKTUBHOCTW 1 OMWYECKUMY conpoTuBneHnsamun; OnpeneneHue
UMMenaHca B LENsX ¢ KOHAEHCATOpaMy 1 KaTylwKamy MHAYKTUBHOCTY; MpeobpasoBaHve ToKa 1 HanpsiXXeHns B
TpaHcgopmaTope; MpeobpasoBaHre HaNPsSXeHNs B TpaHCHOpMaTope Nof Harpy3Koi;

Tema 19. HenuHenHble aneMeHTbl ANIEKTPUYECKUX Lienen

N3yyeHune BonbT-aMnepHoO XxapakTepUCTMKK BaKyyMHOro auona; syyeHue BonbT-aMnepHoi xapakTepucTuky namnbl
HakanueaHusi; ViccnenoBaHue BONbT-aMNepHbIX XapakTepUCTMK NOMynpoBOAHMKOBbIX AnoAoB; iccnenosaHve
BO/IbT-AMMEPHBIX XapaKTeEPUCTNK BUNONSPHOro TPaH3ncTopa; ViccnenoBaHue BONbT-aMMNePHbIX XapakTeEPUCTHK NONEBOrO
TpaH3ucTopa;

Tema 20. SneKTpOMarHUTHbIE CBOWCTBA BELL,ECTB

OnpegneneHne noctosiHHon Dapapes; dddekT 3eebeka. Onpenenerve Tepmo-30C Kak yHKLUUNM Pa3HOCTU
Temnepartyp; PasgeneHne npoBoaswWmx BEWECTB HA NPOBOAHUKM M NOY NPOBOLHUKW. VI3MepeHne TemnepaTypHoi
3aBMCUMOCTW CONPOTUBNEHNA METANOB; I/IsmepeHme TeMnepaTypHoﬁ 3aBMCMOCTN CcONpOoTUBNEHNA NONYNPOBOOHUNKOB;
M3yyeHne npoLeccoB HamMarHN4YMBaHNS;

Tema 21. dnekTpoMarHUTHbie KonebaHnsi N BOJHbI
KonebaTenbHbiit KOHTYP. YpaBHEHUe ocumnnaTopa ansi konebaTenbHOro KoHTypa.

CeobogHble ANEeKTPOMArHnTHbIe KOJ'Ie6aHI/IFI; I'Io,uuepxaHVle ANEKTPOMArHnUTHbIX konebaHwni nocpeancTBoM MHOYKTUBHOIO
TPEexTo4e4yHoro coegnHeHnsa MeTonom XaanM I/Iayqume pacnpocTpaHeHnsa aNnekKTpoMarHTHbIX BOJIH OeUMeTpoBoro
OnanasoHa B ,EI,ByXI'IpOBOJJ,HOIZ NNHNA;

Tema 22. leomeTpUuyeckasi onTuka

WNayyeHue xona nyyeii n onpeneneHme qooKyCHOro pacCTOSHUS TOHKOM NMH3bI; M3yyeHne xoma nyyeit B NpsiMOYrofibHOM
npuame; M3ayyeHre xona ny4yeit B BbiNykno-BOrHyTOM cdoepuyeckoM 3epkane; MayyeHune xona nyyeii B
nnockonapannenbHoi NiacTUHKe U onpeaeneHve nokasatens npenomneHuns ctekna; OnpeneneHne NMHenHbIX
pa3MepoB 1 nnowanein 06 EKTOB € MOMOLbIO MyKpockona; OnpeneneHne KoagouLmeHTa NPenoMneHmnst CTeKNSIHHOM
NNacTMHKK; ViaMepeHune nokasarenei npenoMneHmst pacTBOPOB rMuULEpPUHa 1 onpeneneHne Hen3BecTHOM
KoHueHTpauun; Onpenenenwve f cobupatoweit nuH3bl; Onpenenexue f cobupatowmx nmH3 metogom Beccensi;
OnpegeneHue f cobuparoleli NMH3bl aBTOKONNIMMaLVOHHBIM MeToaoM; Onpenenexue f paccenBatowweit NMH3bI;
OnpegeneHue f cobuparolueli 1 paccenBatoLWwein NMMH3 ¢ NMOMOLLbO NapannenbHbIX Ny4koB cBeTa; OnpeneneHve
MONOXEHW rNaBHbIX ONTUYECKMX NIOCKOCTEN U DOKYCOB ONTMYECKOW CUCTEMbI, COCTOSIWEN N3 ABYX NNH3;

Tema 23. PacnpocrpaHeHMe cBeTa B U30TPONHbIX Cpenax. ,D,ucnepcml cBeTa

OnpeneneHve npenomnsiowero yrna npuamsl; OnpeneneHne nokasarens NpenoMneHns n gucnepcumn mateprana
npwambl; OnpeneneHne nokasarens npenomneHns xuakoctu; OnpeneneHne nokasareneli NPenoOMNEHNS BOLbI 1
aKkpunoBoro cTekna ¢ NnomoLblo nasepHoro ganbHomepa; OnpeneneHne nokasarens NPenoMneHns Npuamol;
NoeHTndgoukaums pacTBopoB Nno cnekTpam nornoweHus; MNposepka 3akoHa byrepa-Jlambepta-bepa; OnpeneneHne
Hen3BeCTHOW KOHLEeHTpaunm pacteopa; Peructpaums cnektpa uanydeHus ConHua u oTHeceHne opayHrogoepoBbix
NIVHUIA K XMMUYecknm anemeHTtam; ConocTtaeneHune cnektpa ConHua co cnekTpom nsnydeHuns Na;

Tema 24. N3nyyeHune ceeTa

DOTOMETPUYECKMNE XapPaKTEPUCTNKIN CBETA: CUMNA CBETA, SPKOCTb, CBETUMOCTb, OCBELWEHHOCTb . TOYEYHbI 1 namMbepToB
UCTOYHMKU. CBETOBbIE U SHEPrETUYECKME ELNHULBI (POTOMETPUYECKNX BENNYMH V3yYeHNe 3aBUCUMOCTM OCBELLEHHOCTH
OT PacCTOSHMSA 00 UCTOYHMKA; CHopKa YCTaHOBKM 1 NMONMyYeHWe 3aBUCUMOCTM MOWHOCTM, N3Ny4aeMoli TENOM, OT ero
TEMMNepaTypbl;

Tema 25. OTpa)KeHVIe n npenomiieHne ceeta Ha rpaHmue oByxX OU3JIEKTPUKOB

Cbopka 1 I0CTUPOBKA ONTUYECKOW CXEMbI A5 N3YYEHUS 3aBUCUMOCTM KO3PMULIMEHTA OTPAXEHUS OT yrna nageHns u
nonsipnsaummn nafaoLwero n3nyyeHus; iccnenosaHve 3aBMCUMOCTY KOSDAULIMEHTA OTPAXEHUS OT yrna nageHns un
nonsipusaumun napatouwero ceeta; OnpeneneHve nokasartens NPenoMneHns nnacTuHku; OnpeneneHne cTeneHmn
Monsipn3aummn eCTECTBEHHOrO CBETA, OTPAXEHHOIO OT CTEKNSIHHOM NNACTUHKMW;

Tema 26. UHTepdpepeHL A cBeTa
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OnpeneneHre pacCcTosHUS MEXY KOrePEHTHbIMM UCTOYHMKaMmn; OnpeneneHne LnvHbI BOMHbI N1A3€PHOr0 U3NyYeHWS;
lOcTupoBka onTnyeckoi cxembl ?3epkano Jlnoinpa? u HabnoaeHne NHTEPPEePEHLMOHHON KapTuHbl; CHopka yCTaHOBKM
nsa HabnoaeHns koney HbloToHa B cxemax ?Ha npoceeT? u ?oTpaxeHue? Habmonexue konew HotoToHa B 6€n10M 1
MOHOXpoMaTn4eckoM ceete; OnpeneneHre panmyca KpuBU3Hbl NMH3bI B ycTporicTe ?Konbua HetoToHa? Onpenenexve
LNIMHBI BONHBI U3NY4eHUs HaTpreBoii namnbl; CHopka 1 I0CTUPOBKA YCTaHOBKM Anst HAGMoAeHUS UHTePgIEPEHLIMN
cpepuyeckrx BonH; HabnoneHne namMeHeHnin MHTepepeHLMOHHON KapTHbI NMPU N3MEHEHWM TEMNePaTypbl BO34yXa v
PaccTOsHNA MeXy KOrepeHTHbIMU UCToYHUKaMu; OnpeneneHve 4nHbl BONHbLI U3NyYeHns nasepa; OnpeaeneHve
CNEKTPabHbIX XapakTepUCTUK MHTEPHEPEHUMOHHBIX CBETOUNBTPOB (HOpMarbHOe nafeHune); AHanma 3aBncMMoCTeN
VHTEePgEPEHLIMOHHBIX CBETO(UILTPOB OT yrna nageHus.

Tema 27. Oucbpakuus ceeta

Cbopka ycTaHOBKM Anst HabnoaeHNs ondpakumm Ha wenu AHann3 OMgpPakLMOHHO KapTrHbI C MOMOLLLIO CUCTEMBI
VideoCom OnpegneneHne 3aBMCMMOCTU PacCTOSHUS [0 N-0ro MMHUMyMa OT ero nopsiaka OnpeneneHve WnprHbl Wwenu
no andopakLmMoHHoi kaptuHe COopka v IOCTUPOBKA YCTAHOBKM AJ1S HAbMoAeHNs Andopakuum Ha Neproanyeckimx
cTpykTypax. HabniopneHne andopakLMoHHbIX KAPTUH OT OAHOMEPHBIX PELLETOK C pas3nuyHbiM nepronom OnpeneneHne
LNVHbI BOMHbI N3nydYeHuns nasepa OnpeneneHve nepuoia audpakumoHHor peweTtkn OnpegeneHne nmana3oHoB yrios
LMpakLmm B CneKTpax pasnumyHbix nopsakos OnpeneneHne onnH BoaH Habnoagaemoro nanydyeHust Onpenenexve
YrnoBol aucnepcumn 1 paspeLiaroLeli cnocobHoCTU AndpakUmMoHHO pelwetku BuayansHoe HabnoneHne hokycupoBKiM
ceeToBol BonHbl P3[1. OnpenenenHne paanycos 3oH PpeHensa P3I1 Pernctpaums cnektpa nany4yeHms HeoHa npu
pasnnyHbIx nonoxeHmax e3r1.

Tema 28. PacnpocTpaHeHue cBeTa B aHU3OTPOMHbIX cpepax

NayyeHune 3aBUCMOCTU MHTEHCMBHOCTY CBETA OT yrna Mexay nonsipusatopamu; Npoeepka 3akoHa Mantoca;
OnpepneneHve rnaBHbIX HANPaBneHWn KPUCTaNIMYeckon NnacTuHkK MonyyeHne n nccnenoBaHme NONSIPU30BaHHOIO
CBEeTa C NMOMOLLbIO KPUCTANNYECKOV NnacTMHKL A/4; MonyyeHne n uccnenoBaHve nonspu3oBaHHOrO CBeTa C MOMOLLbI0
nnacTuHkn ?A/2?7; HabniogeHve u naMepeHve 3aBUCMMOCTY yrna BpalleHns NnocKoCTU NoNsipusaunm ot A;
OnpepneneHvie yaenbHon NOCTOSIHHOW BpaleHUs pacTBopa caxapa; MiccnenoBaHue 3aBUCUMOCTU MOCTOSIHHOW
BpaleHns pacteopa caxapa ot A; MNpoeepka 3akoHa Bro; Kannbpoeka marHmTHoro nons; ViccnepoBaHune 3aBncMMocTu
yrna nosopoTa MAoCKOCTV NoNSApUsaumny oT BENYMHBI MHOYKLUMA MarHUTHOTO NONS;

Tema 29. CnekTpbl aTOMOB

OnpepneneHve onuH BonH Ha, Hb, Hg no BogopoaHbiM nuHusim cepun Banbmepa; KOcTupoeka ontunyeckmx
cnekTpomeTpoB. HabnopeHne paciuennenus bBanbMepoBckoli cepun NUHUI cnekTpa Aeintepus (M30TonHoe
pacuenneHue); Busyanusaums cnekTpanbHbIX MHWA MHEPTHBIX Fa30B 1 NapoB MeTannos ; KonmyecTBeHHOe U3yyeHne
crnekTpa rnornoweHns HaTpus;

Tema 30. dDyHOaMeHTanbHbIe 3KCNEepUMeHTbl aTOMHOW (PU3UKU

OnpegneneHune NocTosiHHOM NnaHka ¢ Mcnonb3oBaHNeM MHTePMEPEHUNOHHbIX dounbTpoB; OnbiT PpaHka-Iepua ¢
pTyThio; OnbIT dpaHka-Iepua ¢ HeoHoM; HabntoneHne HopMmanbHOro agpdpekTa 3eemaHa B NONepPeYHo 1 NPOAONbHOW
KOHGoMrypaumm - CnekTpocKonusi ¢ ucrnonb3oBaHneM atanoHa Pabpu-lepo ; NamepeHne 3aBMCMMOCTU pacluensieHms
KpacHO NUHMM KaaMUsi OT BEIMYUHBI MarHMTHOMO NMONS - CNEeKTPOCKOMNUS C UCNONb3oBaHMeM aTanoHa ®abpu-lepo;

Tema 31. dyHAaMeHTanbHbIe 3KCNEePUMEHTbI 1AepHON hU3nKU

CraTncTryeckue OTKIIOHEHUS MPY U3MepeHn ckopocTel cyeta; KonnyectBeHHoe nsydeHne agodpekta KomntoHa B
ramma-nuanasoHe; PaccesHue Pesepdhopaa: M3MepeHne 3aBucMOCT/ CKOPOCTH PacCesiHWS OT yrna v aTOMHOro
HOMepa; SKCrnepuUMeHTabHble NOATBEPXOEHUS KanenbHoM 000N04eYHO U KONNEKTUBHOM Moaenei aapa.
3KcneprMeHTanbHble NOATBEPXAEHNS KBAPKOBOW CTPYKTYPbl HYK/IOHOB

Tema 32. OcnabneHue anbcpa-, 6eTa- U raMMa-u3nyyeHus BeLLLECTBOM

OcnabneHve n3ny4yeHuns B sewlecTse; PaccesHune pannonsnyyeHns pa3HbiX BUOOB; I'IpOBepKa 3aBUCMMOCTU ocnabneHuns
6eTa-|/|3nyqu|/|9| OT PaCCTOSAHNA, MornoweHne ramma-um3ny4yeHuns BellecCTBOM; XapaKTepI/ICTI/IKI/I cpenbl, onpenendtouwmne
30O EKTUBHOCTb NOrnoweHnsa anbga, 6eTa U raMma-KBaHTOB U WX namepeHune. Buaopbl 3awmnTbl oT panmomsnyquMM

Tema 33. Anbdpa-crneKTpockonus

Anbcha-cnekTpockonusi paamoakTUBHbIX 06pasLoB; YCTPONCTBO criekTpoMeTpa OnpeneneHne notepu sHeprum
anbha-nanyyeHuns B Bos3ayxe; OnpegeneHme notTepun aHeprumn anbga-n3nyyeHms B anloMmHnm u 3onote; OnpepenexHve
BO3pacTa C 1UCMnonb3oBaHneM obpasua panns-226; 3annucb xapakTepucTuky cyeTHol Tpybku Meiirepa-Mionnepa ¢
TOPLIEBbIM OKOLLKOM;

Tema 34. Bera-cnekTpockonus

Peructpaumsi 6eTa-nany4eHns ¢ NOMOLLbO CLUMHTUMNSILMOHHOMO cyeTymka; CnekTpoMeTp 6eta-nsnyyeHus;
Oxe-anekTpoHbl. Oxe cnekTpoMeTp. CKkaHMPOBaHWE CBONCTB NPUNOBEPXHOCTHBLIX CNOEB TBEPAbIX TEN METOLOM
oXe-cnekTpockonuu. beta-paanoakTmeHble Matepmanbl, HOPMaTUBbl UX UCMOMb30BaHNSA CUHXPOHHOCTb U g-g yriosas
Koppensuus npu beta-pacnane;

Tewma 35. N'amma-cnekTpockonus

ObHapyXeHne raMmma-u3nyyeHns ¢ nomoLLbto cyetuuka elirepa; ObHapyXeHe raMmma-u3ny4eHunsi ¢ MOMOLLbIO
CLUMHTUANSILMOHHOIO cyeTuunka; SppekTBHOCTb cuéta ramma-nyyei MpuHumun paboTbl raMma- cnekTpomMeTpa; 3anuch 1

kannbposka ramMmma-cnekTpa; lNornoweHune ramma-usnydeHmsi; ObHapyXeHne 1 oueHKa akTMBHOCTY PaanoakTUBHbIX
06pasLos.;
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
NHTepHeT-noptan obpasosatenbHbix pecypcoB KDY - http://www.kfu-elearning.ru/
OnekTpoHHas bubnuoteka naparennctea "flaHb" - https://e.lanbook.com/books
OneKTPOHHBbIN y4ebHrK no consuke NP KDY - https://yadi.sk/d/9POD8uCUjR3k6

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvmniinHe (MOAyﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MaTepPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaunm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMMNETEHLUIA NNAHUPYEMBIM PedynbTatam 06y4eHUs Mo LUCLUMIVHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHune oueHO4YHbIX CcpencTs, BKOYas TpeGOBaHI/IFI, npegbsasndgemMble K OEeNCTBUAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyEMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbBIX CPEACTB MO ANCUMMINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLNINHBI (MOAYNS)

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHoM nuTepatypbi.
Nutepatypa MoxeT BbiTb AOCTYyMNHA 0ByyatowmnMcst B OAHOM U3 ABYX BapuaHToB (NM1bo B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B NeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum BuneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust Hay4yHol 6ubnnoTekoil.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHLMOHHO M3 Nt0BOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcuTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30aHUA BBNNOTEYHBbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 sk3emnnspa) Kaxnoro u3 n3gaHuin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3eMnnsapa AONONHUTENbHON
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO OUCLMMNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOR nMTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KOY ¢ npasoobnanatensimu 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KOY.
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8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Bupeonekunn no cpmanke ot MAT - http://ocw.mit.edu/courses/physics/

Konnekuus undppoBsbix obpasoBaTenbHbIX pecypcos - http://school-collection.edu.ru/
Maket npuknagHbix nporpamm cupmsl Lleybold Didaktik - http://www.leybold-shop.com/
®depnepanbHbivi noptan - http://www.edu.ru/db/portal/sites/res_page.htm

®duwmaH A.U., Ckeopuos A.W., [lammHoB P.B. ®unaunyeckne akcnepuMeHTbl, MynbTuMeanitHoe y4ebHoe nocobue. M:
NMG, 2008, DVD-gawuck - https://yadi.sk/d/tPKxrVruYT8Hr

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nabopatopHble| TpebyeTcs NPOBOAUTb 3KCNEPUMEHTHI U X 06paboTKy CTPOro B COOTBETCTBMM C METOANYECKUMU

paboTbl pekoMeHaaumsiMu K paboTtaM. HactosiTenbHO pekoMeHayeTcsl MoNb30BaTbCsl NPU NOCTAaHOBKE
9KCNepUMeHTOoB, 06paboTke OaHHbIX M 0OPMNIEHNM OTYETOB COOCTBEHHBLIM KOMMbIOTEPOM
(HoyTBykoMm). CneunanmampoBaHHoe nporpamMmmHoe obecneyeHne LD (CM NyHKT ) nnueH3npoBaHo ans
cTyneHTos KOY.

camocTos- | Llenb camocTosiTenoHoi paboThl - TOAroToBKa K 06CYXAEHNIO PE3YNbTaTOB SKCNEPUMEHTOB C
TenbHas npenonasarenem B Xoe npakTnyeckmx 3aHatuin. [Npy noarotoBke oT4ETOB, KPOME CBEAEHUI O
paboTa BbINO/IHEHHOM 3KCNEPUMeHTe TpebyeTcs CaMOCTOSTENbHO NPOpPaboTaTb COOTBETCTBYIOWMNIA

TEOPETUYECKINI MaTepuan, ons Toro, 4Tobbl nyyle NoHATE 0OCOOEHHOCTM 3KCMEPUMEHTA U €F0 MECTO B

obuwel cTpykType 3HaHuii. CaMocTosTeNbHYIO NPopaboTKy TEOPETMHECKOrO MaTeprana cneayet

Ha4MHaTb C 'BNeKTPOHHOro yyebHuka NP KDY'. YrnybnéHHoe NpoHMKHOBEHWE B TEMY LOCTUraeTCs

NyTéM LOMOMHUTENBHOIO NCMONb30BaHMS KHUM M3 Habopa 'OcHoBHas nuTepatypa’.

3ayet ¢ Mpw noaroToBke K 3a4éTy TpebyeTcs CUCTEMATU3MPOBATD 3HAHWS, NOJyYEeHHbIe MPY BbIMOMHEHUN
OLIEHKOW nabopatopHbIx paboT 1 MOAroTOBKE OTYETOB O HMX. [ 3TOro 06beanHUTe OT4ETHI MO TeMaM,
BbIOENSS B HVX 00Wme 1 OTAnYaoWmnecst MOMEHTHI, KacatoWwmecs UCNonb3yeMblX OnpeaeneHui,
PU3NYECKUX 38KOHOB, NOEW IKCMEPUEHTOB U MHCTPYMEHTaNbHOW Ha3bl.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, UCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBLHOrO NpoLecca no
LUCUMNAVHE (MOLYNIo), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuuniavHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro NpoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTumeouiiHas ayautopums.

KomnbloTepHbIi knacc.

CneumnanusmpoaHHas nabopaTtopusi.

CneuvannsmposaHHas nabopaTtopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHus oguCcUNNNIUHbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pPO0BbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepytowmne MeToAbl U TeXHoNnoruv, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- cO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0BHbIE NS Pa3NnNYHbIX NOfb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM € TpeboBaHusMu ®IFOC BO u yuebHbiM nnaHoM no crneumansHoctu: 03.05.01
"AcTpoHoMMa" 1 cneunanusaummn "Actpodmamnka n kocmonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b51.5.12.05 O61unii gouanHeckuii npaKkTmKym

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONorng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
I. cemecTp

1.1. CaBenbes, V. B. Kypc obueit donasmnku : yuebHoe nocobue : B 5 Tomax / . B. CaBenbes. - 5-e nag. -
CaHkT-lMetepbypr : laHb, [6.1.]. - Tom 1 : MexaHuka - 2011. - 352 c. - ISBN 978-5-8114-1207-5. - TekCT : 9NEKTPOHHbIA
// NaHb : anekTpoHHO-6mMbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/704 (nata obpaieHns: 21.04.2020). -
Pexum poctyna: ons aBTopu3a. nonb3oBaTenei.

1.2 Kum, 0. Y. dunsuka. MexaHuka. Kypc nekumii ¢ npumepamu peweHns 3amnas : yuebHoe nocobue / O. Y. Kum, U. T
Maxpo, 0. W. Nesurt. - CaxkT-MeTtepbypr : JlaHb, 2019. - 408 c. - ISBN 978-5-8114-3362-9. - TeKkCT : 3NEeKTPOHHbIA //
NaHb : anekTpoHHO-6bnunoTeyHas cuctema. - URL: https://e.lanbook.com/book/111883 (nata obpaieHus: 21.04.2020).
- Pexxum poctyna: ans astopus. nonb3osaTenein.

1.3. MeToanyeckue pekoMeHaaLmMm K BbINOMHEHNIO nabopaTopHbIX paboT No MeExaHuke : y4ebHo-MeTonmMyeckoe nocobre
LNs CTYOEHTOB eCTECTBEHHOHAYYHbIX HanpasneHuii 0bydeHus / A. . Ckeopuos, B. B. Hanétos, V. P. MyxamefwuH [u
ap.] ; KasaH. coenep. yH-T, IH-T dousnkm, Kagp. obL. consnku .- SnekTpoHHble gaHHble (1 doain: 2,29 M6) .- (KasaHb :
KasaHckuii oepepanbHbiii yHuBepcuTet, 2015) .- 3arn. ¢ akpaHa .- 4ns 1-ro, 2-ro, 3-ro 1 4-ro ceMecTpoB .- Bbix. oaH.
opwr. ney. naa.: KasaHb, 2015. - TekcTt: anekTpoHHbIi. - URL: http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_A5-001017.pdf
(nata obpaweHus: 21.04.2020) - Pexwnm goctyna: OTKpbITbIN .

Il. cemecTp

4.1. Anewkesuy, B. A. Kypc obuweli pusmnkn. MonekynsapHas cpmauka : yuebHuk / B. A. Anewwkesund. - MockBsa :
DOUNBMATIINT, 2016. - 312 c. - ISBN 978-5-9221-1696-1. - TeKCT : 3NeKTPOHHbIN // JlaHb : aneKTpoHHO-6MbNnoTeYHas
cuctema. - URL: https://e.lanbook.com/book/91145 (nata obpawerus: 21.04.2020). - Pexum goctyna: ons aBTopus.
nonb3oBarenen.

4.2. Caenbes, W. B. Kypc obweit gounsmkn : yuebHoe nocobue : B 5 Tomax / U. B. Casenbes. - 5-e n3g. -
CankT-MeTepbypr : NaHb, [6. r.]. - Tom 3 : MonekynsipHas cpuavka u tepMonmHamuka - 2011. - 224 ¢. - ISBN
978-5-8114-1209-9. - TeKCT : 9N1eKTPOHHbI // NaHb : anekTpoHHO-6nbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/706 (nata obpaweHus: 21.04.2020). - Pexxum goctyna: ans aBTopus. nonb3osatenei.

4.3. OcHOBaHWS MONEKYNAPHO-KMHETUYECKO TEOPUW. 3aKOHbI MAeanbHOro rasa : MeTo4M4eckue ykasaHus no
BbINOMHEHMIO NabopaTopHbIX PaboT 0bwero ranM4eckoro NPakTUkyMa no MONEKyNAPHOU orU3nKe U TepMoanHamuke /
[O. A. 3axapos 1 ap.] ; KasaH. doenep. yH-T, VIH-T gonankn, Kadp. obwein donaunkn .- nekTpoHHble AaHHble (1 dgoaiin:
0,94 M6). - (KazaHb : KasaHckuii oenepanbHblili yHusepcutet, 2014). - 3arn. ¢ akpaHa. - Onsa 1-ro, 2-ro n 3-ro
CeMecCTpoB .- Bbix. aaH. opur. ney. nag.: KasaHb, 2014. - TekcT: anekTpoHHbIRA . - URL:
http://libweb.kpfu.ru/ebooks/06-1Ph/06_040_000711.pdf (aata obpaieHuns: 21.04.2020). - Pexxum fnocTtyna: OTKpPbIThIN .

4.4. dazosble nepexoabl. Bropoe Havano TepMoanHaMnkiy : METOOMYECKME YKasaHWs Mo BbINMOMHEHUO 1abopaTopHbIX
paboT obLero onan4eckoro NpakTukyma no MonekynsipHoin gousnke n tepmogmHamuke / [P. M. EpemnHa u op.] ; KasaH.
gpenep. yH-T, IH-T counsmku, Kagp. obuw. consmkn .- dnekTpoHHble aaHHble (1 doain: 1,28 M6) .- (KasaHb : KasaHckuii
doenepanbHbii yHusepcutet, 2014) .- 3arn. ¢ akpaHa .- [ns 1-ro, 2-ro n 3-ro ceMecTpos .- Bbix. gaH. opur. ney. nag.:
KasaHb, 2014 . - TekcT: anekTpoHHbIi. - URL: http://libweb.kpfu.ru/ebooks/06-IPh/06_040_000712.pdf (nata
obpaleHns: 21.04.2020). - Pexum Boctyna: oOTKpbITbIN.

4.5. 9kcnepuMeHTanbHble 3a4a4n 0buwero onanM4eckoro NpakTkyMa no MONeKynspHol orU3nke U TepMoanHaMuKe.
Mpoueccol nepeHoca. Xnakoctu 1 TBepAble Tena : MetToamyeckoe nocobuve / KazaH. coenep. yH-T, IH-T couankm, Kad.
obu. pusmkn ; [cocT.] P. M. EpémuHa, A. U. Ckeopuos, A. A. MyTteirynnuna, O. B. Canuxosa, [. C. BnoxuH .-
OnekTpoHHble aaHHble (1 doaiin: 0,83 M6) .- (KasaHb : KazaHckuii chefiepanbHelil yHuBepeuteT, 2015) .- 3arn. ¢ akpaHa
.- Onsa 1-ro, 2-ro, 3-ro n 4-ro ceMecTpoB .- Bbix. gaH. opur. ney. nsg.: KasaHb, 2015 .- TekcT: anekTpoHHbIRA. - URL:
http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_A5-000962.pdf (aata obpalieHuns: 21.04.2020). - Pexum focTyna: OTKpbITbIi
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lll. cemecTp

3.1 . CaBenbes, /. B. Kypc obuweit gouauku : yiebHoe nocobue : B 5 Tomax / W. B. CaBenbes. - 5-e nag. -
CaHkT-lMeTepbypr : laHb, [6. r.]. - ToM 2 : DnekTpuyecTBo 1 MarHetnam - 2011. - 352 c. - ISBN 978-5-8114-1208-2. -
TekCT : aneKTPOHHbIN // NaHb : anekTpoHHO-6nbnnoTedHas cuctema. - URL: https://e.lanbook.com/book/705 (nata
obpaieHus: 21.04.2020). - Pexum gocTtyna: ons asTopus. nonb3oBatenei.

3.2 . AkceHoBa, E. H. Obwas counsmka. SnekTpu4ecTBo U MarHetnsam (rnaebl Kypca) : yiebHoe nocobue / E. H. AkceHosa.
- 2-e n3g., ucnp. - CaHkt-MNetepbypr : NlaHb, 2018. - 112 c. - ISBN 978-5-8114-2909-7. - TeKCT : aNeKTPOHHbIN // NaHb :
aneKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/103059 (nata obpaweHus: 21.04.2020). -
Pexum poctyna: ons aBTopu3a. nonb3oBatenei.

IV. cemecTp

4.1. bytukos, E. W. Ontuka : yuebHoe nocobue / E. U. Bytukos. - 3-e nsg., non. - Cankt-MNetepbypr : JlaHb, 2012. - 608
C. - ISBN 978-5-8114-1190-0. - TekcCT : 9neKTPOHHbI // JlaHb : 3neKTpoHHO-6nbnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/2764 (nata obpaueHus: 21.04.2020). - Pexuvm gocTtyna: ans aBTopu3. nonb3oBaTeneil.

4.2. NNanpcbepr, I'. C. OnTuka : yuebHoe nocobue / I'. C. NlaHacbepr. - 7-e uaa. - Mockea : PUBMATIINT, 2017. - 852 c.
- ISBN 978-5-9221-1742-5. - TekCT : aneKTPOoHHbIiA // JlaHb : anekTpoHHo-6nbnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/105019 (nata obpaueHusi: 21.04.2020). - Pexum goctyna: ons aBTopma. nonb3osaTenei.

4.3. 9kcneprMeHTanbHble 3a4a4n obWwero oanM4eckoro NpakTukymMa no ontuke. Monsipusaums ceeta: METOLNYECKOE
nocobue / H. . MoHaxoga, E. A. ®ununnosa, A. U. ®duwman ; KasaH. penep. yH-T, VH-T couankn, Kad. obu. dounsnku .-
OnekTpoHHble faHHble (1 pann: 1,01 M6) .- (KasaHb : KasaHckunin oefiepanbHbiin yHuBepcutet, 2015) .- 3arn. ¢ akpaHa
.- ns 1-ro, 2-ro, 3-ro n 4-ro cemecTpos .- Bbix. gaH. opur. ney. nag.: KasaHb, 2012 . - TekcT: anekTpoHHbIii. - URL :
http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_000990.pdf (nata obpaweHus: 21.04.2020) . - Pexxwum goctyna: OTKpbIThIi .

4.4. MoHaxoBa H./. 9kcnepumeHTanbHble 3aaa4qm oblwero ¢omanyeckoro npakTukyma no ontuke. eomeTpumyeckast
onTuka : Metoanyeckoe nocobue / H. . MoHaxoBa, E. A. dununnosa, A. V. duwmaH ; KasaH. cpenep. yH-T, UH-T
gou3ankm, Kagp. obu. consmku .- OnekTpoHHble aaHHble (1 doain: 0,87 M6) .- (KasaHb : KasaHckuii goeiepanbHbiii
yHmBepcuteT, 2015) .- 3arn. ¢ akpaHa .- [nsa 1-ro, 2-ro, 3-ro n 4-ro ceMecTpoB .- Bbix. gaH. opur. ney. naa.: KasaHb,
2012 .- TekcT: anekTpoHHsbIi. - URL http:/libweb.kpfu.ru/ebooks/06-IPh/06_40_000991.pdf (naTta obpaleHus:
21.04.2020) - Pexwum gocTyna: OTKpbITbIN.

V. cemecTp

5.1. Wnonbckuit, . B. AToMHas domanka: yuebHuk: B 2 Tomax / 3. B. lUnonbckui. - 8-e nsg., crep. - CaHkT-Metepbypr:
NaHb, [6.T1.]. - Tom 1: BBeaeHue B aToMHyto domamky. - 2010. - 560 c. - TekcT: 3NeKTPOHHbI // JlaHb:
9NeKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/442 (nata obpaieHus: 21.04.2020). - Pexxum
JocTyna: ang asTopma. nonb3osaTenen.

5.2. Wnonbckuid, 3. B. AToMHas domaunka: y4ebHuk: B 2 Tomax / 9. B. LLnonbckuid. - 6-e naga, ctep. - CaHkT-MeTepbypr:
NaHb, [6. 1.]. - Tom 2: OCHOBbBI KBAHTOBO MEXAHUKM U CTPOEHWE SNEKTPOHHOI 060n04kn atoma. - 2010. - 448 c. - TekcT:
SNEKTPOHHBI // laHb: anekTpoHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/443 (nata obpalueHuns:
21.04.2020). - Pexunm poctyna: ong asTopma. nonb3oBartenen.

5.3. CaBenbes, . B. Kypc gousumkm : yuebHoe nocobve : B 3 Tomax / . B. Casenbes. - 7-e nsg., cTep. -
CaHkT-lMeTepbypr : NlaHb, [6. r.]. - Tom 3 : KBaHTOBast onTuka. AToMHas douanka. Pusnka tBepnoro tena. dusmka
aTOMHOro sa4pa 1 anemMeHTapHbix yacTuy - 2019. - 308 c. - ISBN 978-5-8114-4254-6. - TeKCT : 9NeKTPOHHbIV // J1aHb :
9N1eKTPOHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/117716 (naTta obpaleHusi: 21.04.2020). -
Pexum poctyna: ona asTopms. nonb3oBarteneil.

VI. cemecTtp

6.1 MyxuH, K. H. SkcnepumeHTanbHas sgepHas dousmvka : yuebHuk: B 3 Tomax / K. H. MyxuH. - 7-e nag, ctep. -
CaHkT-leTepbypr: NaHb, [6. r.]. - Tom 1: dusnka atomHoro sigpa - 2009. - 384 c. - TekCT: 3NeKTPOHHbIN // JlaHb:
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/277 (nata obpaiieHus: 21.04.2020). - Pexum
[ocTyna: ans asTopma. nonb3osaTtenen.

6.2 MyxuH, K. H. 9xcnepumeHTanbHas snepHas cpuauka: yuebHuk: B 3 tomax / K. H. MyxuH. - 7-e nag., ctep. -
CaHkT-lMeTepbypr: NaHb, [6. r.]. - Tom 2: duauka saepHbix peakunii - 2009. - 326 ¢. - TeKCT: aNeKTPOHHbIi // NlaHb:
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/279 (narta obpaieHus: 21.04.2020). - Pexum
JocTyna: ong asTopua. nonb3oBaTtenem.

6.3 MyxuH, K. H. SkcnepumeHTanbHas spepHas gousmka: yuebruk: B 3 Tomax / K. H. MyxuH. - 6-e nsg., ucnp. -
CaHkT-leTepbypr: NaHb, [6. r.]. - Tom 3: duanka aneMeHTapHbIX 4acTu. - 2008. - 432 ¢. - TEKCT: aNEKTPOHHbIN // J1aHb:
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/280 (nata obpaieHus: 21.04.2020). - Pexum
JocTyna: ana asTopuma. nonb3osaTtenen.
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6.4 BpayH, A. I'. AToMHas 1 snepHas pramka. NeMeHTbl KBAHTOBOW MexaHuku. MpakTukym : yduebHoe nocobue / A.T.
BpayH, W.I". NNeBuTuHa. - Mocksa : UH®PA-M, 2020. - 88 c. - (Boicee obpasoBaHue: bakanaspwuar). - ISBN
978-5-16-010798-1. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1062078 (nata obpalleHns:
21.04.2020). - Pexxum gocTyna: no noanucke.

JononHutenbHasa nuteparypa:

1. CuByxuH, 1. B. Obwmit kypc cpmauku : yuebHoe nocobue / [. B. CuByxuH. - 4-e nsa.,crep. - Mocksa : ®PUSMATINT,
[6.1.]. - Tom 1 : MexaHuka - 2010. - 560 c. - ISBN 5-9221-0225-7. - TeKCT : 3NeKTPOHHbIiA // J1aHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/2313 (nata obpaweHus: 21.04.2020). - Pexum
[OCTyna: ans aBTopma. MONb3oBaTenei.

2. CuByxuH, 1. B. Obwwuii kypc ¢ouankm : yuebHoe nocobue / [. B. CusyxuH. - 5-e nag.,ctep. - Mocksa : PUSMATIIAT,
[6.1.]. - Tom 3 : DnekTpuryecTso - 2009. - 656 c. - ISBN 978-5-9221-0673-3. - TeKcCT : aneKTPOHHbINA // JlaHb :
9NeKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/2317 (nata obpaweHusi: 21.04.2020). - Pexum
[ocTyna: onsa aBTopma. nonb3oBaTtenen.

3. KanawHwkos, C. . 9nektpunyecTso : yuebHoe nocobue / C. I'. KanawHukos. - 6-e n3a. - Mockea : PUSMATIIAT,
2008. - 624 c. - ISBN 978-5-9221-0900-0. - TeKCT : 9neKTPOHHBIiA // JTaHb : anekTpoHHO-6ubnnoTteyHas cuctema. - URL:
https://e.lanbook.com/book/59496 (nata obpaweHns: 21.04.2020). - Pexxum goctyna: nns aBTopus. Nonb3oBaTtenei.

4. CaBenbes, V. B. Kypc obweii donsmku : y4ebHoe nocobue : B 5 Tomax / M. B. CaBenbes. - 5-e nag. - CaHkT-MNetepbypr
: NaHb, [6.1.]. - Tom 4 : BonHbl. OnTrka - 2011. - 256 ¢. - ISBN 978-5-8114-1210-5. - TekcT : aneKTpoHHbIi // NlaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/707 (nata obpaieHus: 21.04.2020). - Pexum
JocTyna: Ans aBTopua. Nonb30BaTenei.

5. XalikuH, C. 9. ®usnyeckne 0CHOBbI MEXaHKKM : y4ebHoe nocobue / C. 3. XalikuH. - 3-e usg., cTep. -
CaHkT-lMeTepbypr : laHb, 2008. - 768 c. - ISBN 978-5-8114-0895-5. - TekCT : aneKTPOoHHbI // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/420 (nata obpaieHus: 21.04.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

6. KukouH, A. K. MonekynsipHas couauka : yuebHoe nocobue / A. K. KukouH, N. K. KukouH. - 4-e n3g., crep. -
CankT-MNeTepbypr : NaHb, 2008. - 480 c. - ISBN 978-5-8114-0737-8. - TekCT : aNeKTPOHHbINA // JaHb :
aneKTPoHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/185 (nata obpaweHus: 21.04.2020). - Pexum
[ocTyna: ans asTopms. nonb3osaTtenen.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
b51.5.12.05 O61unii gouanHeckuii npaKkTmKym

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

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONOrng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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.
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