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Mpodunb — NccnegoBaHne onepauni n cucteMHbli aHanms (gns Habopa 2018)

dopma 0byyeHnsa ovHas



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

MpegmeTHble:

- U3y4YeHne OCHOB (PU3NYECKON HaYKU: ee OCHOBHbIX NMOHATUIA, 3aKOHOB N TEOPUM;

- (bopMuMpoBaHMe eCTECTBEHHOHAY4YHOrO B3rnsg4a Ha Myp;

- oBrageHue cnocobamm ecTteCcTBEHHOHaYy4YHOW AeATeNbHOCTM, MeTo4aMU Hay4YHOro MO3HAHWS.
JInyHocTHblE:

-pasBuTME CNOCOOHOCTU K NOrMYECKOMY, aHanUTUYECKOMY, KPUTUYECKOMY MBbILLSIEHWIO; -
OpMUPOBAHME FTOTOBHOCTM K CAMOPa3BUTUIO;

-chopmupoBaHMe NUYHON OTBETCTBEHHOCTU B MPUHATUUN PELLEeHNI;

-pa3BuTME 0OLLMX CNOCOBOHOCTEN (0OLWEHNS N COTPYAHNYECTBA B PELLEHMM 3adaq).

3agauv U3ydeHuss QUCUMNInHBI:

- packpbITne cneundukm rsnkn Kak COCTaBHOM YacTM €CTECTBEHHOHAYYHOIO 3HaHUS;
- U3y4YeHne OCHOBHbIX pasaenos (pusnku B eUHCTBE U B3aMMOCBA3N, (hopMupoBaHmne
LLeNOCTHOro NpeacTaBneHns o0 Hayke - OU3NKe;

- N3ydeHmne KOHLEeNTYyanbHbIX U TEOPETUYECKNX OCHOB HaYKU-PU3NKMY;

- OCBOEHWE CUCTEMbI METOOOSIOMMYECKUX U €CTECTBEHHOHAYYHbIX 3HAHWUN;
-OBfageHne ocHoBamMu NpoBeneHnst ouanN4ecKoro aKkCnepumMmeHTa, MeTogammn peLleHmnst
dmsnyecknx sagav;

- hopmupoBaHne Hay4HOro MMPOBO33PEHUS;

- pasBuTME 3MOLMOHANBbHO-LEHHOCTHOIO OTHOLLEHUS K Hay4YHOW AeATENbHOCTM U ee
coaepXaHuio;

- BblpaboTka y CTYAEHTOB HaBbIKOB CAMOCTOSITENIbHOM Y4ebHOM 4eATeNnbHOCTH.

1.2. Mecto aucuunnuHel (Moaynsi) B cTtpykrtype Ol

OucuunnuHa B1.68 «®Pusuka» BxoguT B Onok aucuunnuH 6a3oBoin 4actu ydeOHOoro nnaHa.
CeszaHa ¢ gucumnivHammn «Pusmka nNpUPOaHbIX ABMNEHUNY», «KoHUenumMm COBPEMEHHOIO
€CTEeCTBO3HaHMA» U Ap., M3y4aeMbiMn B BY3€.

1.3. O6bem gucumnnuHbl (Moaynsa) ¢ ykazaHueM TpygoeMKOCTU BCeX BUAOB
y4yeOHOM paboTbl

O6Lwasn TpyAoeMKOCTb AUCLMNMHBI (MOAYNsA) cocTaBnsAeT 7 3a4eTHbiX(ble) eanHuy(bl), 252
4acos.

OuHasa ¢opma

PacnpefgeneHue no cemectpam

Buabl 3aHATUI 3 4 Bcero yacos
cemecTp cemecTp

O6wasa TpyaoeMKoCTb 252
::\)\/‘I,D,MToprle 3aHATUSA, B 54 54 108
nekumoHHsble (J1K) 18 18 36
npakTnyeckue

(cemuHapckue) (M3, C3) 18 18 36
na6opatopHbie (J1P) 18 18 36




CamocTosTenbHas
paboTta ctygeHtoB (CPC)

54 54 108

dopma NPoMeXyTOYHOWA
aTTecTtauum B cemecTpe

3avet 3k3ameH 36

KypcoBasi paboTta
(kypcosow npoekT) (KP,

KI)

2. TpeGOBaHMﬂ K pe3ynbTatamM oCBOeHUA ANCUUNIIUHDbI

I'Ipou,ecc N3y4vyeHna ancunniinHbl HanpasfieH Ha (bOpMVIpOBaHVIe cnepyrowmx KOMMNETEHLNIA:

Mnoekc
CogepxaHue KoMneTeHuun
KOMMeTeHunn

cnocobHocTb cobnpaTb, 0bpabaTbiBaTe U UHTEPNPETMPOBATL AAHHbIE

MK-1. COBpPEMEHHbIX HayYHbIX UCCNeaoBaHuin, Heobxoanmble Anst HOPMUPOBAHNS
BbIBOJOB MO COOTBETCTBYIOLLMM HayYHbIM UCCNEAOBaHUAM
crnocobHocTb paboTaTb B cOCTaBe Hay4YHO-UCCIeA0BaTENbCKOro 1

MK-4 NPOW3BOACTBEHHOIO KOMNEKTUBa 1 pellaTth 3agaqm npodeccruoHanbHom
AeaTensHOCTn

I'InaHvlpyeMble pes3ynbTaTthbl O6y‘-IeHI/1FI no guncuunnuHe anda nocrnenoBaTtesibHOro AoCTuxXeHuns

ypOBHEN chOPMNUPOBAHHOCTUN KOMMNETEHLIMIA

PesynbTaTt 06yyeHus

3HaTb

Moporosblii:

1) UmeeT obLLee npeacTasneHme o cnocobax cbopa, 0OpaboTkM 1
WHTepnpeTauun AaHHbIX U3NYECKNX UCCIeAoBaHUN, He0BXoaAMMbIX ANs
dhopMmpoBaHusa BbIBOOOB

2) UvweeT obLuee npeactaBneHne o HeobxoammocTu paboTaTb B COCTaBe
Hay4YHO-MCccneaoBaTenbCKOro U NPOM3BOACTBEHHOIO KOJIIEKTUBA U pellaTb
3aga4m npoeccuoHanbHOM OesTENbHOCTMU.

CTtaHgapTHbIN:

1) 3HaeT ocHoBHLIE criocobbl cbopa, 06paboTKM N NHTEpPNpPEeTaL MM AaHHbIX
hU3nYecKNx nccrnegoBaHuii, Heobxoaumbix ons popMMpoBaHMs BbIBOAOB

2) MNMoHnmaeT HeobxoaMMOCTb paboTaTb B COCTaBe Hay4YHO-UCCeaoBaTENbCKOro
1 NPON3BOACTBEHHOIO KOMMEKTMBA U pellaTh 3agadn npodeccuoHarnbHom
OEeATENbHOCTMU.




OTarnoHHbIN:

) UmeeT gocTaToyHo NonHoe npencraeBneHne o cnocobax coopa, obpaboTku n
WHTepnpeTauun AaHHbIX U3NYECKNX UCCeAoBaHUN, HeobXoaAMMbIX ANs
hopMuMpoBaHMs BbIBOOOB

2) VimeeT [oCTaTovHO NOSIHOE NpeacTaBneHne 0 TEXHOMNOrMsAX paboTkl B COCTaBe
Hay4YHO-MccneaoBaTenbCKOro M NPOM3BOACTBEHHOIO KONNEKTMBA U cnocobax
pelleHust 3aaay npodeccroHarnbHom OesTenbHOCTH

YmeTb

Moporoebli:

1) YmMeeT ncnonb3oBaTtb OTAENbHbLIE cnocobbl cbopa, 06paboTkn n
WMHTepnpeTaunm gaHHbIX PUNYECKUX NCCnegoBaHnin, HEO6XoaMMBbIX O11s
dropMMpOBaHUS BbIBOLOB

2) YacTnyHO ymeeT 1Cnornb3oBaTh COBPEMEHHBIE TEXHOMOMMM paboTkl B COCTaBe
Hay4HO-UCCIef0BaTENbLCKOrO U NPOM3BOACTBEHHOMO KOJIIEKTMBA M CNOCOObI
pelleHnst 3agad NpodeccmoHanbHON OeATENbHOCTY

CTaHpapTHbIN:

1) YMeeT ncnonb3oBaTb OCHOBHbIE cnocobbl cbopa, 06paboTkn 1 nHTepnpeTaumm
OaHHbIX U3NYECKNX NCCrefoBaHUIA, HeobxoaumbIX Ans hopMrMpoBaHms
BbIBOJOB

2) YMeeT Ucnonb3oBaTb OCHOBHbIE METOAbI 1 TeXHONorMn paboTsl B cocTaBe
Hay4HO-MCCrenoBaTENbCKOro U NPOM3BOACTBEHHOMO KOMNMEKTMBA N CNocobbl
pelleHns 3agad npogeccnoHanbHoON geaTenbHOCTH

OTanoHHbIN:

1) YMeeT ncnonb3oBaTtb pasnunyHblie cnocobbl cbopa, 06paboTkm u
WHTepnpeTauun AaHHbIX U3NYECKNX UCCIeAoBaHUN, He0BXoaAMMbIX ANs
dhopmmpoBaHmMs BbIBOOOB

2) YMeeT Ucnonb3oBaTh pasfnyHble COBPEMEHHbLIE METOAbI M TEXHOMOMM
paboTbl B COCTaBe Hay4YHO-MCCNeaoBaTeNbCKOro U Npou3BoOACTBEHHOIO
KONNEKTMBA U CnocoObl pelleHnst 3agay NnpoeCCUoHanbHoM AeSTENbHOCTH

Bnapgetb

Moporoeblii:

1) YacTnyHo BNageeT HaBblkaMy NCMNONb30BaHMs cnocoboB 1 npueMoB cbopa,
06paboTkM U NHTEPNPeTaLMN OaHHbLIX (PU3NYECKUX UCCIEeAO0BaHNA, HEOBX0AMMbIX
ans hopMMpoBaHNS BLIBOOOB

2) YactnyHo obnagaet moTuBaLmen K paboTe B COCTaBe Hay4YHO-
nccnenoBaTenbCKoro 1 NpoM3BOACTBEHHOIO KOMNMEKTUBA U PELLEeHNIo 3aaa4
npodeccrnoHanbHOM AeATENbHOCTH

CTaHpapTHbIN:

1) BnageeTt OCHOBHbIMW HaBbIKamMKn UCMONb30BaHNS cnocobos cbopa, 06paboTku
N MHTepnpeTaunn gaHHbIX PU3NYECKMX NccrnegoBaHnii, HeobxoaMMbIxX Ons
¢opMMpPOBaHUS BbIBOAOB

2) Obnagaet moTuBauumen k paboTe B cocTaBe Hay4yHO-UCCNegoBaTeNbCKOro u
NpPOV3BOACTBEHHOTO KOMNEKTMBA N peLleHunto 3agay npodeccnoHanbHom
nesaTenbHOCTU




OTarnoHHbIN:

1) B BbICOKOM CTENeHn BnageeT HaBblkaMy MCNOMNb30BaHMsA cnocobos cbopa,

006paboTkn 1 MHTepNpeTaLnn JaHHbIX PUNYECKUX NCCenoBaHNA, HEOOXO0AMMBbIX
ans dhopMMpoBaHNS BbIBOOOB
2) B BbIcOkOM cTeneHu obrnagaeT MoTuBaumven Kk pabote B cOCTaBe Hay4YHo-
nccnegoBaTenbCKoro 1 NpoM3BOACTBEHHOIO KOMNMEKTUBA U PELLEeHUIO 3aaad
npodeccrmoHanbHON OeaTenbHOCTH

3. CoagepxaHue AUCLUMNIIUHDI

3.1. Pasgenbl aucumnnuHbl U BUAbl 3aHATUN

OuHas cpopma

Home Beero AyouTopHble
Mogaynb a3,u,erF|)a HanmeHoBaHue pasgena 4aCoB 3aHATUA CPC
P Nk [M3(C3)| P
1 1 MexaHuka. 57 10 10 10 | 27
2 2 MonekynsapHas cdusnka n 51 8 8 8 | 27
TepMoguHamMuKa.
3 3 OnekTpognHamuka. 59 10 10 12| 27
4 4 OcHoBbl avTOMHOVI PU3NKN " 49 8 8 6 | 27
KBaHTOBOW MEXaHMKM
Utoro 216 36| 36 |36 (108

3.2. JIeKUMOHHbIe 3aHATUA

OuHas cpopma

Mogaynb

Homep
pasgena

CopepxaHue NeKUMOHHbIX 3aHATUI

KnHemaTtunyeckue n guHammyeckme XapaKkTepucTnkn nocrtynatesibHoro 1
BpawaTesibHOro OBwxKeHun. PaboTta n MOLHOCTL B MEXaHMKe.
MexaHun4veckas SHeprua. 3akoH COXpaHeHua nMmnynbca, 3Heprmm n

MOMEHTa nMmnynbca.

CraTtuctudecknin n TepmMoamMHaMn4eckuin MeTobl B on3uKke.
PacnpegeneHne Makceernna Morekyrn no CKOpocTsM U ero aHanus.
PacnpegeneHue bonbLumaHa MOnekyn rasa no BbiCOTE B MOSe CUrbl
TSPKECTU N ero aHanus. YpaBHeHne COCTOsIHUSA naeanbHoro rasa. Nepsoe

Ha4vyano TepMoaANHaMUKM N ero npuMeHeHune K naonpoLeccam. BTOpOG

Ha4yano TepMoaAnHaMuKkm n ero CTaTUCTUYECKUI CMbICH.




MocTOAHHBIN anekTpuyeckun Tok. 3akoH Oma Ans 3aMKHYTOW Lienu.

3 3 OneKkTpomMarHMTHOE MNoJie U ero xapakTepucTmkn. YpasHeHna Makceenna.
"eomeTpuyeckas ontuka. BonHoBas ontuka. KBaHToBasi onTuka.
Mopenu cTpoeHns atoma n sapa. BonHoBble CBOMCTBA MUKPOYACTULL.

4 4 MeToabl pernctpauum anemeHTapHbix Yactuu. Knaccudpumkauyms

ANneMeHTapHbIX YaCTul.

3.3. MpakTnyeckne (ceMnHapckme) 3aHATUSA

OuHas ¢opma

Mogaynb

Homep
pasgena

CopepxaHme npakTM4eCKUX(CEMUHAPCKNX) 3aHATUI

KnHemaTuka maTepumanbHom Toukn. bannnctnyeckoe aBuxeHme.
lNpuMeHeHne 3akoHOB HbIOTOHA K peLleHno PU3nyeckmx 3agad.
MprmeHeHne 3aKOHOB COXPaHEHNS MOMHOM MEXaHUYECKOWN SHEPTrUN Npwm
pelueHnn 3agad no usnke. PelleHne 3agad Ha 3aKOH COXpaHeHUs!
umnyrnbca (ynpyrun n Heynpyrim ygap wapos). PeweHuwe 3agay no
OVHaMUKe BpallaTenbHOro ABMXKXEHNS.

MonekynsipHasa CTpyKTypa BeLlecTBa. ArperaTHble COCTOSIHUS BELLEeCTBa.
PeweHwne 3agay Ha ocHoBHOe ypaBHeHne MKT. PacnpegeneHme monekyn
rasa no ckopoctam. PeweHue 3agay Ha ypaBHeHne MeHaeneeBa-
KnanenpoHa. lNpnmeHeHne NepBoro Havyana TepMoanHaMmnKn ons
pasnnyHbIX N30MNpoLieccoB. TennoBble ABUraTenu.

MocTosAHHbIN anekTpuveckmii Tok. 3akoH OMa ans 3aMKHYTOW LIenMu.
PelwleHne 3agay Ha pacyeT anekTpuyeckux Lenemn. dnekTpoMarHuTHoe
nore n ero xapakTtepuctmkn. YpasHeHns Makceenna. PelueHne 3agay H
OCHOBbI rEOMETPUYECKON, BONTHOBOW M KBAHTOBOW OMTUKMN.

Mopgenu cTpoeHns atoma n sapa. BonHoBble CBOMCTBA MUKPOYACTULL.
PeweHne 3aga4y. MeTtogbl pernctpaumm aneMeHTapHbIX YacTul,.
Knaccudukaums anemeHTapHbIX YacTuL.

3.4. NabopaTopHbIe 3aHATUA

OuHas popma

Mogaynb

Homep
pasgena

CogaepxaHue nabopaTopHbIX 3aHATUN

6




MorpelwHocTn Npy M3MepeHnn MU3NYeCckux BeNnYuH n odpaboTka
pesynbTaToB n3MepeHuin. iameperune witaHreHuupkynem. OnpegenexHve
ycKopeHusa cBo60A4HOro nageHns ¢ NOMOLLbIO MaTeMaTU4eCcKoro
MasTHUKa. amepeHne CkopocTu noneTta nynu ¢ NOMOLLIbIO
Gannuctmnyeckoro maaTHuka. OnpegeneHne MOMeHTa MHepUun Tena u
nposepka Teopembl LUTenHepa.

OnpepneneHne yHUMBepcarnbHOW ra3oBor NOCcTosiHHoON. OnpefenexHve
OTHOLLEHNS TennoemkocTen metogom Knemana-[esopma. OnpeneneHue
BNaXKHOCTK Bo3ayxa. OnpeneneHne koaddurumeHTa NMHERHOIo
pacLinMpeHnsa meTansos.

OnekTpousmeputenbHble Npubopsl. N3yyeHne anekTpocTaTMyeckoro
nons. lamepeHne conpoTnBneHns MeTogomMm Mocta YUTCTOHaA.
OnpeneneHne ropnsoHTanbHOM COCTaBNAOLWEN HaNpPsKeHHOCTN
MarHUTHOro nons 3eMnu ¢ NOMOLLbIO0 TaHFeHC-ranbBaHOMeTpa.
UccneposaHue abeppaumm nuH3. OnpegeneHue AnuHbl CBETOBOW BOMHbI
C MOMOLLbIO AU PaKUNOHHON peLLeTKu.

M3yyeHune cnekTpa aToma Bogopoaa. MsydyeHne KOCMUYECKMX NTyHen.
CHATMe CHETHOM XapaKTepucTukM cHé€Tunka Menrepa-Mionnepa.

3.5. OpraHusaumsa camocToATeNbHOMN PaboThbl

OuHas popma

Buabl
Homep CopepxxaHue matepuana BbIHOCUMOTO Ha A .
Moaynb CaMOCTOATENbHOWN
pasgena CaMOCTOATENbHOE N3ydeHne
paboTbl
bannuctnyeckoe gBmxeHune. NpMMmeHeHne 3aKOHOB
PeweHne 3apau.
HbloToHa K pelueHnto dmsnyecknx 3agad. JuHammka BLINONHEHMe
BpallaTesnbHoro ABmxeHus. MexaHnyeckme .
1 3apaHuin PaboTa
konebaHus 1 BosHbI. [IpuMeHeHne 3aKOHOB
- C 9NEKTPOHHbLIMU
COXpaHeHust aHeprun n nmnynsca (ynpyrmm u
N pecypcamu.
Heynpyrui yaap Lwapos).
PeweHwne 3apau.
MonekynsipHas CTpyKTypa BellecTBa. ArperaTHbole CocTaBneHme
COCTOSAHUSA BellecTBa. PelwleHne 3agay Ha ypaBHeHUe
2 KOHCMeKTa.
2 MengeneeBa-KnanenpoHa. lNpMMmeHeHne nepeoro PaGoTa ¢
Havana TepMognHaMUKL AN pasfnnyHbIX
3MEKTPOHHbLIMMU
n3onpoleccoB. Tennosble gBuraTenn
pecypcamu




Peluenue 3agay.

Pac4yeT conpoTuBreHNsa aneKkTpu4eckmx Lenemn. CocrtaBneHune
MprHUMN cynepno3nuum aneKTpUYECKUX U MarHUTHbIX | KOHCMEKTa.
nonen. JlnHael. MNMpaBuna nocTpoeHUs: B TOHKUX Pa6ota c

nuHsax. NpumeHeHne nHTepdepeHLnn n andpakumm | 3NeKTPOHHbLIMU
Ans o6bACHEHUA NPUPOAHBIX ABneHU. POTOIhEKT | pecypcamm.

n ero npumeHeHue. [laBneHve ceeTa. BbinonHeHve
3aJaHnn

PelueHune 3agay.

CocTtaBneHue
Mogenu ctpoeHus atoma u sgpa. lNepuoanyeckas
KOHCMnekKTa.
cuctema [.. Mengeneesa. XuMmnyeckme CB43n un Pabora ¢
4 4 CTPOEHMst MOneKysn. 3akoH pagMoakTUBHOIO pacnaja.
3MEKTPOHHbBIMU
AnepHble peakunn. Knaccudmnkaumsa aneMeHTapHbIX pecypcami
Yactuu. AaepHas sHepreTuka. )
H. 7iAep P BbinonHeHune
3agaHumn

4. UHTepaKTUBHbIe (hopMbl 0Gpa3oBaTesibHbIX TEXHOMOrUM

Bu
Homep A Konun4yecTtso
Mogaynb y4eOHbIX O6pasoBaTenbHble TEXHOOMNK
pasgena o yacos
3aHATUN
1 1 nekums | Nlekums ¢ ucnonb3oBaHneM npeseHTaumm 6
2 2 cemuHap | YyebHas guckyccus 8
3 3 nekuma | INexkuwms - guanor 8
4 4 ceMuHap | ydyebHasa guckyccus 6

5. ®oHA OLEHOYHbIX CPEeACTB ANA NPOBeAEHNA TEKYLUEro KOHTPOoss n
NPOMEXYTOYHOM aTTecTauum obyyarowmxcsa no gucuunimHe (moaynio)

DoHA OLIEHOYHbIX CPeacTB

6. YueOHO-MeTOQUYECKOE N MH(bOpMaALMOHHOEe obecnevyeHne AMCUUMNINHBI
6.1. OcHoBHasa nuTepaTypa
6.1.1. MNeyvyaTHbIe U3gaHuA

1. CaBenbeB, ropb Bnagummposuud. Kypc dumsmkm: B 3 T T.1: MexaHuka. MonekynsapHas
dusnka / CasenbeB Uropb Brniagumumposwnd. - Mocksa : Hayka, 1989. - 352 c. : un. ISBN — 5-02-
014430-4(T.1) .

2. CaBenbes, Nropb Bnagnmuposund. Kypc obien pusnkn. T. 2 : DNeKTpnyecTBo U MarHeTU3Mm.
BonHbl. Ontuka / CaeenbeB Uropb Bnagumuposud. - 3-e mnsg., nenp. - Mockea : Hayka. Ih.
ped. pus.-mat. nuT., 1988. — 496 c. : un. — 1-20.

3. CaBenbes, U.B. Kypc obwen dumsukm : T. 3 : OnTuka. ATomHas gusmka. Pusmnka atomMHOro
aapa u anemeHTapHbix yactuy / V. B. CaBenbes. - 4-e u3a., ctep. - Mockea : Hayka. [n. peg.
dus.-maT. nuT., 1987. — 528 c. : un. — 0-85.

4. dn3nka B BOMpocax W OTBETax: MexaHuka, MonekynsdpHas d¢uanmka W OcHoBbl 19
TepMoauHamMuky : y4eb.-metod. nocobue / XKancaboH banp bagmaxanosud [u gp.]. - Yuta :
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3a6l'yY, 2014.-104 c
6.1.2. U3paHua u3 36C

1. Tpodmmona, T. . PykoBOACTBO K peLleHnto 3agad no gusmke: yuedbHoe nocobue gna Cro /
T. . Tpodumosa. — 3-e nsa., ucnp. n gon. — M. : Msgatenbcteo KOpant, 2017. — 265 ¢c. —
(Cepus : lNMpodeccuoHaneHoe obpasosaHue). — ISBN 978-5-534-03636-7. — Pexum goctyna:
www.biblio-online.ru/book/65C1CD78-22C0-4A48-B45E-OFF2ACOE3ATA.

2. KanawHwukos, H. . ®uauka. Npaduryeckne meTtoabl pelleHns 3agad: y4ebHoe nocobue ans
Crno / H. M. KanawHwukos, B. N. KowknH. — 2-e ns3g., ncnp. n gon. — M. : M3gaTenscTBo
KOpanT, 2017. — 250 c. — (Cepus : lNpodbeccmnoHanbHoe obpasoBaHne). — ISBN 978-5-534-
00186-0. — Pexum pgoctyna : www.biblio-online.ru/book/441419C9-0692-482A-AA74-
4092DFB46930.

6.2. [lononHuTenbHaa nuTepaTypa
6.2.1. NMeyvyaTHbIe U3gaHuA

1. Tpodumona, T. . Kypc dunsukn : yueb. nocobue / T. . Tpodbumosa. - 2-e 13a., ucnp. v gon.
- Mockea : Beicw. wk., 1990. — 478 c. — ISBN 5-06-001540-8.

2. banaw B.A. 3agaun no msmke n meTodbl X pelleHuns: nocodbue gns yuntens / B.A. banalu.
—4 — e nz3a., nepepab. n gon. — M.: NpoceelyeHune, 1983. — 432c¢.

6.2.2. U3paHua u3 36C

1. babeukun, B. 1. MexaHuka B npumepax 1 3agadax : y4ebHoe nocobue gns CI1O / B. W.
Babeukun, O. H. TpeTbsikoBa. — 2-e€ n3a., ucnp. un gon. — M. : Usgatenscteo KOpanT, 2017. —
92 c. — (Cepwus : MNpodheccuoHansHoe obpasoBanHne). — ISBN 978-5-534-05429-3. — Pexum
poctyna : www.biblio-online.ru/book/09CDD286-055A-430C-AF02-D04B2C94A346

2. 2. borHpgapes, b. B. Kypc obwen duankn B 3 kH. KHura 2: anektpomarHeTuam, OnTuKa,
KBaHTOBas pu3nka : y4ebHuk onsa 6akanaespoe / b. B. boHgapes, H. . KanawHukos, I. T.
CnvpuH. — 2-e usg. — M. : Usgatenscteo HOpant, 2017. — 441 c. — (Cepusa : bakanasp.
Akagemuyeckmn  kypc). — ISBN  978-5-9916-1754-3. — Pexum  pgoctyna
www.biblioonline.ru/book/4799958B-AF0F-448D-A362-F09211AC56C0

3. l'ynna H.B. T'ynua, H. B. YameutensHasa dusuka / H. B. I'ynua. — 2-e 13a., ucnp. n gon. —
M. : UsgaTtenbcTtBo HOpant, 2017. — 415 ¢. — (Cepus : OTkpbiTas Hayka). — ISBN 978-5-534-
05065-3. — Pexum poctyna : www.biblio-online.ru/book/7B75343B-7569-463D-8E27-
821E711FB96E.

6.3. ba3bl AaHHbIX, MHd)OpMaLIMOHHO-CHpaBO‘-IHbIe U NONCKOBbIe CUCTEeMbI

1 WHdopmaumoHHass cuctema «EOuHOe OKHO fdoctyna k obpasoBaTesfibHbiM pecypcam»
http://window.edu.ru

2 Hay4yHasa OnektpoHHada bubnuoTteka http://www.e-library.ru.

3 OneKkTpoHHble BepcuMM Y4eOHUKOB, NOCOOUN, MeToauveckux pas3paboToK, YyKasaHun wu
pekoMeHZauMn no BCeM Buaam y4veOHoM paboTbl, NPeAyCMOTPEHHLIX BY30BCKOW paboyen
nporpaMmMon, Haxogswmecs B cBO6OAHOM OOCTyne AN CTyaeHToB, obyyalowmxcs B By3e, Ha
BHYTpWU ceTeBoM cepBepe http://www.zabgu.ru/.

4 3aHumaTenbHas usmka B Bonpocax u oteetax: canT B. EnbkuHa http://elkin52.narod.ru

5 dusmka gns Bcex: 3agayumn no usmke ¢ peweHmamm http://fizzzika.narod.ru

7. NMepe4yeHb NporpaMMHOro obecneyeHus

MporpammHoe obecneveHne obuiero HasHadveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
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"Merallpo".
MporpammHoe obecneveHne cneunanbHOro Ha3HauYeHUs:

8. MaTepuanbHO-TeXHU4YeCKoe obecneyeHne AUCLUNNNHbI
9. MeToau4yeckue pekoMmeHAaLMm No opraHM3aun M3y4eHus UCLMNITUHBbI

Jlekuun ABNSAOTCS OCHOBHBIM MCTOYHMKOM TEOPETUYECKOro maTepuana no  OUCLMINIIUHE
«®Pusnkar. MNocelieHne N KOHCNEKTUPOBAHME NEKLUUIN ABNSETCA 00s3aTeNbHON COCTaBNSAOLLEN
YCMNELHOro 0CBOEHNS AMCUMNIMHBI oBydatowmmncs. na adpdekTMBHOro 0CBOEHUA maTtepuana
ancumnnunHbl «Pranka» HeobxoanMo BbINOMHEHNE crieayoLwmx TpeboBaHui:

- obsizaTenbHOE nocelleHne BCEX NEKLMOHHBIX M NabopaTopHbIX 3aHATUI, cnocobcTByoLLee
CUCTEMHOMY OBIaZiEHUI0 MaTepmarnom Kypca;

- BCe BOMPOCHLl COOTBETCTBYIOLWUX pa3fernios U TemM no agucuunimnHe Heobxoammo prKkcMpoBaThb
(Ha ntobbIX HoCUTENSX NHopMmauun);

- 0bsi3aTenbHOE BLINOMHEHME AOMALUHWUX 3aJaHui SBMseTcs BaxHenwunm TpeboBaHuem u
ycroBnem bopMMpoBaHUS LLIENOCTHOrO U CUCTEMHOTO 3HAHWUSA MO OUCLMMNITUHE;

- B CIyyYasdx HEesICHOCTU Kakux-nmbo BONpocoB, obBCyXAaemblx Ha 3aHATUSAX, Heobxoaumo
3agaTb COOTBETCTBYHOLLUME BOMNPOCHI NPenofaBaTternto, a He OCTaBMATb X HEMOHATLIMY;

- B CIyyasax MponycKOB 3aHATUA MO yBaXWUTENbHbIM MPUYMHAM CTyAeHTaM npegocTtaBnsieTcs
npaBo NoAroTOBKWN U NpeACTaBNeHns 3a4aHun U OTBETOB HA BOMPOCHI M3yYEHHOro matepuvana,
C pacyeToOM Ha NOMOLLb NPenogaBaTerns B €ro yCBOEHUY;

- B CNy4asix NponyckoB 6e3 yBaXKUTenbHON NPUYMNHbBI CTYAEHT 0653aH CaMOCTOSATENbHO U3YUYNTb
COOTBETCTBYIOLLUIA MaTepuman u caatb ero;

- HeobXOOUMbBIM YCITOBUEM SIBMSIETCA CAMOCTOSITENIbHOCTb M MHULMATUBHOCTb CTYAEHTOB Mpu
KOHTpone Habopa 06annoB NO OUCLMINIIMHE ONS YCMELWHOro MPOXOXAEHUS MPOMEXYTOYHOWN
aTTecTaumn.

CTygeHTbl BbINONHAT nabopaTopHble paboTbl MO rpaduky, MMeloWwemMyca B ayauTopuw.
Kaxxgomy 3aHATMIO NpeaLlecTByeT npeasapuTenbHas NoaroToBka CTyAeHTa, KoTopasi BKIoYaeT
B cebs: a) o3HakoMMeHMe C cogepxaHuem nabopaTopHor paboTbl MO METOAUYECKUM
yKasaHusiM K Heln; ©) npopaboTKy TeopeTMyeckon Yyactu no yyebHukam, pekoMeHAoBaHHbIM B
MeToOUYECKUX YKasaHusX; B) cocTaBrneHue BraHka oTyeTa («nonyoTyeT») no nabopaTopHoun
paboTe B COOTBETCTBMM CO CTaHOAPTOM npeanpustus «BeinonHeHve n odopmneHne OTYeTOB
no nab. padb». CTygeHT JOMmKeH MOMHUTb, YTO METOAMYECKME YKaszaHus K nabopaTopHbIM
paboTtam ABNSAIOTCA TOMbKO OCHOBOW ANS WX BbINOMHEHMS. TeopeTuyeckyto noaroToBky K
Kaxkgow nabopaTopHomn paboTte He06X0AMMO OCYLLECTBNATL C NOMOLLLIO y4eBHON NuTepaTypbl.
K BbinonHeHunio Hoson (criegytowen) paboTbl JOMNyCKAOTCA CTyAeHTbl, COaBLUME OT4YeT no
npeabigywen nabopaTtopHonm paboTe w  ycnewHO npowepwme cobecegoBaHue €
npenopaeateneMm. dopManbHbIM MPU3HAKOM TOTOBHOCTM CTYAEHTA K 3aHATUIO SBMsieTcs
Hanuune y Hero «nonyotyeta» No npeacroswen paborte. [ns nonyyeHus gonycka CTyAeHT
OOMKeH nokasaTb YCBOEHWE MM MeToda onpefeneHnst UCKOMbIX (OU3NYECKUX BEMNUYUH,
NoOHMMaHne uccrniegyemblx B pabote hm3nyecKknx ABMEHUN, ysCHEHWE (PU3NYECKOrO CMbICNa
OCHOBHbIX BenuuuMH. CTygeHTbl, MNonyyYMBlIME  OOMYCK, MPUCTYNalT K  BbINOSIHEHWUIO
nabopaTopHon paboTbl. B nabopatopum HeobxogmMmo CTporo cobniogatb npasuna TEXHUKK
BesonacHocTh. B xoge 3aHATUA 3anpeluaeTcs 3aHUMaTbCs MOCTOPOHHMMUM Aenamn, NoAXoaAnTb
K OpYrMM yCTaHOBKaM W MellaTb BbIMNOMHEHUo paboT cryaeHTamu. CTyaeHTbl paboTatroT
Opuragammn. OTYET Yy KaXOoro CTyfeHTa AommkeH ObiTb MHAMBUAyanbHeiM. He coenaHHble 6e3
YBaXXUTENbHON MPpUYMHBLI paboThl BINONHAOTCA C pa3pelueHus npenofasartens B cneymnansHo
oTBeAeHHoe Bpems. [lepBbin aTan npakTMYeckon Yyactn paboTbl — O3HAKOMIMEeHWe CTYAEeHTOB C
npeanoXeHHbIMU MHCTPYMeHTamMu, npubopamu 1 annapatypoi. Npu aTom ocoboe BHMMaHue
yOensietcss OonpefeneHuo MeTPONOrMYECKMX XapaKTEPUCTUK M3MEPUTENbHbIX MpubopoB B
KOTOpble BXOOAT: OUana3oH U3MEpeHWn, LueHa OerleHWn, Knacc TOYHOCTWU (ONA CTPeriovHbIX
3NEeKTPON3MepUTENbHbIX  NPUBOPOB), MNOrPELUHOCTb WU3MEPEHUNn. JTU  XapaKTEPUCTUKM,
Bblpa)KeHHbIE B T€X eOUHMLAx, B KOTOPbIX CHUMAlTCHA NMokasaHusd ¢ npubopoB, 3aHOCATCS B
MeTponornyeckyto Ttabnuuy. Cnegyrowmii atan BbINOMHEHMS paboTbl — MOHTaX, Hanagka
3KCNepUMEHTarNbHOW YCTaHOBKM (ecnn 3TO HeobxoamMmo). MoHTaX YCTaHOBKW, BbIMOSTHEHHbLIN
CTyAeHTOM, JorkeH BblTb NpoBepeH npenogaBateneMm vnum nabopaHtoM. Tonbko nocrie 3ToM
NpOBEpKM CTYyAEHT MNPUCTYyNaeT K CaMOCTOATENbHOMY BbINOMNHeHMI0 paboTbl. [Mpu nepBbIxX
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HabrogeHNAX HUKaKMX OTCYETOB U 3anucer NpousBoauTb He criegyeT. JIvwb nocne Toro, Kak
CTYAEHT HECKONbKO pa3 NpocrneauT SBneHue, HayunTcs ynpaBndaTb YCTaHOBKOW U NpoBeaeT Tak
Ha3blBaeMbl€ «MPULENOYHbIE N3MEPEHUS», MOXHO MPUCTYNUTb K 3anMcy nokasaHum npnubopos.
Pesynbratbl MU3MepeHnin B TEX €AMHMLAX, B KOTOPbIX CHUMAKTCS NMoKasaHusa npubopos (310 —
He obssaTenbHo eauHuubl CU), 3aHocatca B Tabnuuy, NpeacTaBrieHHYl B MEeTOAMYECKUX
yKa3aHusX UnnM cocTaBneHHyto ctyaeHToM. [pn atom B Tabnuuy 3anucbiBaoTca 0603HaYeHNS
W eduHUUbl U3MEepEeHUs Kaxaon U3NYecKon BenuyuHbl. [lonyyeHHble pesynsrathl
NpeacTaBnalTCa npenogaBaTtento. 3aTeM C paspelleHus nNpenofaBaTensi HYXKHO BbIKITHOYUTD
ycTaHoBKy. 10 OKOHYaHWWM MpakTU4YecKonW 4YacTu paboTbl CTyAEHT 3aBeplliaeT odopMieHune
oT4yeTa no nabopaTopHoi paboTte. [Ns 3TOro «MNONyoTYET», OPOPMIMEHHbIA NPU NOArOTOBKE K
3aHATUIO, AOMONHAETCH cregyowum cogepxadmem: 1) Tabnuvuen ¢ pesynsrataMmm N3MepeHun;
2) 0bpaboTKOM pe3ynbTaToB BCEX MPSMbIX M KOCBEHHbIX M3MEPEHUR; 3) pacyeToOM MCKOMbIX
BenuunH B eguHuuax CU; 4) rpadukamm (ecnm ato Heobxoammo); 5) BbiBogamu. [na Toro
yTobbl OTYET OblN YEeTKMM M aKKypaTHbIM, CTyOeHT AOfkKeH MMeTb pabouyio (Y4epHOBYIO)
TeTpagb, B KOTOPOW MpPOBOAUTCHA pacHeT MCKOMbIX (PU3NYECKUX BENUYMH, MOrpeLuHoCcTewn
namepeHui n 1.4. Bce aTtanbl aTux pacyeToB HEOOXOAMMO KpaTKo OTpasuTb B oTyeTe. BuiBoabl
OT4yeTa AOMKHbI ONMPaTbCA Ha aHanM3 BbISBIEHHbIX B paboTe 3aKOHOMEPHOCTEW, CBA3EN
MeXay pasnuyHbiMU (U3NYECKUMU BeNUYUMHAMK, CPaBHEHWE MOMyYeHHbIX pes3ynbTaToB C
TeopeTnyeckuMmn N TabnuyHbiMU. B KOHLE 3aHATMA MNOMHOCTBI OMOPMMEHHbI OTYET Mo
nabopaTopHoi paboTe caaeTcs npenogaBarento.

3awmTta nabopaTtopHoi paboTbl MPOBOAUTCA Ha Crnegylllem 3aHATUM U BKITlOYaeT B cebs
Takme 9NeMeHTbl, Kak: a) cobecefoBaHME MO 3SKCNEPUMMEHTaNbHOW 4Yactu pabotbl; ©6)
o0cyxaeHne pesynsTaToB BbINOMHEHMS paboTbl; B) OTBETbl CTYAEHTOB HA KOHTPOJSIbHbIE
BOMPOChI, UMEKLLMECH B METOAMYECKUX YKa3aHUsIX K TlabopaTtopHbiM paboTam.
WHaovBuayanbHble 3a0aHus, NPeayCMOTPEHHbIE B MPOLECCE N3YYEHUSA OUCLIMMNITUHBI, CTYOEHThI
nony4atot 3a 1 — 2 Hegenun o cpoka Ux cgadn. Ha 3aHATUM OHWM 3HAKOMATCH C UHCTPYKUMEN NO
BbINOMHEHWIO 3aJaHUA U C KPUTEPUSMU UX OLEHNBAHUS.

PaspaboTuumk/rpynna paspabotumkos: CepebpsikoBa CBeTnaHa CTaHMCNaBOBHA K.M.H., AOLEHT,
JoueHT Kadpeapbl omsmku

PaccmoTtpeHa Ha 3aceaaHum kacdeapbl
(npotokon ot 02.09.2019 r. Ne 1)
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