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YTBEPXJIAIO
[IpopexTop mo yueOHO#
¥ Hay4HOU pabote

~ JI.M. UBanoBa
26.03.2024 1.
2.1.6.2

HNHcTpyMeHTA/IbHBIE METObI HCCIECAOBAHMI U AHAJTUTHKA
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

4.1.1. Obmee 3emienenye U paCTEHUEBOJICTBO

dopma oOydeHHs oYHast

OO6mas TpyI0eMKOCTh 43ET

YacoB 1o yaeOHOMY IIaHy 144 Bupas! xoHTpOIIS:
B TOM HHCIIC. 9K3aMeH 3ayeT
ayAUTOPHBIE 3aHATH 24
CaMOCTOsTebHAs paboTa 84
4acoB Ha KOHTPOJIb 36

Pacnpez[enel-me YacCoB JUCUHMIIIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp | 2(1.2) | 4(2.2) | 6(3.2)
Ha Kypee>) Uroro
Henens 4 2 2
Bun 3ansaruit Vi | po|vo | po|vo|po| vo | po
Jlexuu 4 (4 |14 (4 (4 |4 [12 |12
IIpaxkTuyeckue 4 |4 (4 (4 |4 |4 |12 |12
Uroro ayn. 8 [8 [8 (8 |8 |8 |24 |24
KonraktHas pabora |8 |8 (8 |8 |8 |8 |24 |24
Cam. paboTta 28 |28 |28 |28 (28 (28 |84 (&4
Yackl Ha KOHTPOJIb 36 |36 [36 |36
Hrtoro 36 |36 |36 |36 |72 (72 (144 | 144




[Iporpammy cocTaBui(u):
0-p c.-x. HayK, npoq., llawkapos JI.T.

IIpu pazpaborke pabodeld TMpOTpaMMBl TUCHUIUIMHBI (MoOAyins) "VHCTpyMEHTanbHBIE METOABI HCCIIEAOBAHWA WM aHANIWTHKA' B
OCHOBY II0JIOXKEHBI:

1. ®denepanbHble TOCYIapCTBEHHBIE TPEOOBAaHMS K CTPYKTYpe MPOTpaMM IIOATOTOBKM HAaydHBIX M HAy4HO-TIEAarorHYecKuX
KaJpOB B acIUpPaHType (aABIOHKTYpE), YCIOBHSIM HMX peaji3aldH, CPOKaM OCBOCHHS 3THX IPOrPaMM C YYETOM pa3In4HBIX
¢dopm 00yueHHs, 00pa30BATENBHBIX TEXHOJOTMH M OCOOEHHOCTEH OTHENBHBIX KAaTErOpHH acnmupaHTOB (aIbIOHKTOB) (TIpHKa3
Muno6pnayku Poccun ot 20.10.2021 1. Ne 951).

2. VueOHnsnii 1wian: 4.1.1. OOmiee 3emienenne W PacTCHUEBOICTBO, OA0OpeHHBIH YueHbiM coBeroM PI'BOY BO Yysarnickuii
TI'AY o1 26.03.2024 r., mpoToko Ne 12.

PabGouast mporpamma IUCHMIUIAHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHMEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3aBenyromuii kapenpoit Enunceesa JI.B.

3aBemyromuii BeImyckaromei kagenpoit Ennceesa JI.B.
[Ipencenarens Meroanyeckoit komuccnu paxynsrera Medonses .A.

JupexTop HaydHO-TeXHUYECKoi onbnmnoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

(opMHpOBaHHE CHCTEMHBIX IPEACTABICHUH O BO3MOXKHOCTSAX HOBBIX TEXHOJIOTWII, HEOOXOIMMOCTH AJaNTAIMH CHCTEM
00pabOTKH K Pa3IMYHBIM IOUYBEHHO-KINMATHUECKUM YCIOBUSIM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Huka (paznen) OIOIT: 2.1.6

2.1

TpeboBanus K NpeABapUTeILHOM OAr0TOBKE 00y4aKoIerocs:

2.1.1

Hay‘IHO-I/ICCHeHOBaTeHBCKaSI IPaKTUKa

2.2

JMCUMIINHBI M IPAKTHKH, UISI KOTOPHIX OCBOEHHE JTAHHOI JHCHUNINHBI (MOYJIs]) HEOOXOAUMO KAK
npeauIecTBYIIIee:

3. KOMIIETEHIINH OBYYAIOIIETI'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHUIIJINHBI

(MOJLYJIs)

OP-2. OcBoeHHbIE TUCIUIUINH, IPEAYCMOTPEHHBIE YUEeOHBIM IJIAHOM NMPOrpamMMbl. Pe3ynbraTsl 00ydeHHs 0 AUCHUIIIHHAM
YCTaHABIIMBAIOTCS IPOTPAMMAMHK AUCIUILIHH

B pesyiabTare 0CBOCHHS AUCHUILNIMHBI 00y4AIOIMIICS H0JIKeH

3.1

3HaTb:

3.1.1

OCHOBHBIC ITOHATHS B 00J1aCTH HHCTPYMCHTAJIbHBIX METOJOB UCCIICAOBAHUS;

3.1.2

OCHOBHBIC KATECIrOpHUHU arpOXuMHUH;

3.13

OCHOBHBIC 3JIEMCHTBI U IIPUHIUIIBI pa6OTLI TP UHCTPYMCHTAJIbHBIX U3MEPCHUAX PACTUTCILHOTO U TIOYBEHHOI'O
Matepualia;

3.14

q)I/I?)I/IKO-XI/IMI/I'lCCKI/Ie 1 OMOJIOTHYECKHE CBOMCTBA MOYB H paCTCHHﬁ; 0COOCHHOCTH IIpOoUEeCCOB, MPOTCKAIOIIUX B
BCHICCTBAX, MOABCPIKCHHBIX 3JICKTPUICCKOMY, XUMHUYCCKOMY, OIITUICCKOMY NI paAUAllMUOHHOMY BOBI[GﬁCTBI/IIO.

3.2

YMmeThb:

3.2.1

MOJIb30BaThCA XUMHUYECKON nocyﬂoﬁ, pCaKTUBaMH, 06H.ICyHOTp€6I/ITeHBHLIMI/I QJICKTPOTa30BbIMHA an6opaMn u
BBITIOJIHATH IPOCTBIC XUMHUYCCKUEC aHAJIN3bI.

33

HmeTh HABBIKH M (MJIM) ONBIT AeSITEJIbHOCTH:

3.3.1

BJIa/ICHHs TEOPETUYECKMMH U IIPAKTHYECKUMU 3HAHUAMM, IIOJY4E€HHBIMH Ha 3aHATHUAX 110 HHCTPYMEHTAIBHBIM METO1aM
HCCIIEOBAHNUS, KOTOPBIE TOMOTYT OYIYITM CIIeNHaICTaM TPaMOTHO HCIIONB30BATh 3HAHUS TSI OpTaHU3aIN
IIPUMEHEHUS PecypcocOeperaroyx TEXHOIOTHI BO3AEIBIBAHHS IOJIEBBIX KYIBTYD.

4. CTPYKTYPA U COJEPKAHUE JUCLOUILIUMHBI (MOIY.JIS)

HaumeHoBaHue pa3esioB U TeM /BH] Cemectp / | Haco | Komneren- | Jluteparypa | Uurte | llpak. | Ilpumeuanne
3aHATHS/ Kypc 107071 pakT. | moar.
Pazpnen 1.
WHcTpyMeHTanbHas AMarHOCTUKA 2 4 OP-2 JI1.1J11.2 0 0
(hU3HUECKUX YCIOBHIA Cpeibl OOMTaHHS JI1.3712.1
pacTeHuid. JI2.2J12.3
/JTex/ J12.4 J12.5
Arpodmsuka cpensl oontanus pactenui /I1p/ 2 4 OP-2 JI1.1J11.2 0 0
JI1.3J12.1
JI2.2J12.3
J12.4 J12.5
/Cp/ 2 28 OP-2 JI1.1J11.2 0 0
JI1.3J12.1
J2.2J12.3
J12.4 J12.5
/3aqét/ 2 0 OP-2 JI1.1J11.2 0 0
JI1.3J12.1
J2.2J12.3
J12.4 J12.5
Pasznen 2.
Buoxumudeckue 1 XUMHYECKHE METOIbI 4 4 OP-2 JI1.1 J11.2 0 0
WCCIIEZIOBaHUS PACTEHUH U cpefia uX JI1.3J12.1
obuTanus JI2.2J12.3
/JTex/ J12.4 J12.5




Mertoap! uccieI0BaHUS XMMHYECKUX 4 4 OP-2 JI1.1 J11.2 0 0
cBoiicTB mouBkl /I1p/ JI1.3712.1
J12.2712.3
J12.4J12.5
/Cp/ 4 28 OP-2 J1.1J11.2 0 0
JI1.3J12.1
J12.2712.3
J12.4J12.5
/3aqét/ 4 0 OP-2 J1.1J11.2 0 0
JI1.3J12.1
J12.2712.3
J12.4J12.5
Pazpnen 3.
Mertob! H3ydeHHS THIPOPU3NIECKUX 6 4 OpP-2 JI1.1J11.2 0 0
CBOWCTB ITOYBBI JI1.3712.1
/JTex/ J12.2712.3
J12.4J12.5
MHcTpymMeHTanpHast JUarHOCTHKA 6 4 OpP-2 JI1.1J11.2 0 0
OHMOIOTUYECKUX CBOHCTB CpeIbl OOUTaHHS JI1.3712.1
pacTeHui JI2.2J12.3
Mp/ J12.4J12.5
/Cp/ 6 28 OP-2 J1.1J11.2 0 0
JI1.3J12.1
J12.2712.3
J12.4J12.5
Yacel Ha KOHTPOJIb /DK3aMeH/ 6 36 OP-2 J1.1J11.2 0 0
JI1.3J12.1
J12.2712.3
J12.4J12.5

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. IlpumepHBIii HepedyeHb BONPOCOB K 3a4eTy

Tema 1. Benenue
I. Kakne ocHOBHBIE TpeOoBaHMs HalIexalleld paboThl B aHATUTUYECKUX JIabopaTtopusix?
2. Kakne Hamiexaniue npaBuiia paboThl ¢ JIAOOPaTOPHBIM 000pyAOBaHHEM?

Tema 2. IHCTpyMeHTaIbHAS AUATHOCTHKA (PU3MUECKUX YCIOBHH CpeIbl OOUTAHUS pacTeHHH
CyIIHOCTh U MPUHIMIIBI HAYYHOTO HCCIEIOBAHMUS.

IMpuHIMTEL KIaccu)UKAHA HHCTPYMEHTAIBHBIX METOIOB.

3HaueHne (GpyHIAMEHTAIBHBIX W MPHUKIAJHBIX HCCIECIOBaHUI.

Kak orGupaercst cpenusist mpoba?

OcoOeHHOCTH BBICYIIMBaHUS TPYOOU3MENILUCHHBIX PACTUTEIBHBIX 00pa3LoB.
OcCo0OeHHOCTH BBICYIIMBAHHUSA CPETHUX MPOO MOUBHIL.

A e

Tema 3. Arpodusuka cpenpl OOUTaHUS pacTCHUN

1. Kimaccudukanus MEXaHHIEeCKUX DJIEMEHTOB MOYBBI.

2. 3HaueHHe TPaHyIOMETPUYECKOTO COCTaBa.

Kak onpenenuts rpaHyI0METpUYECKUN COCTAaB MONEBBIM METOIOM?

Meroauka onpenesieHns TPaHyITOMETPHYECKOTO COCTaBa MOYBEI B YCIOBHAX J1aOOPaTOPHH.
Mertozp! onpeneneHus KOJMYECTBA arperaToB pa3HOTo pa3Mepa.

ArpoHOMHYECKAs OIIEHKA CTPYKTYPHOTO COCTOSIHHS TTOYBBIL.

MeroauKa onpeneNeHns IIOTHOCTH CIIOXKEHHS MOYBEI.

3HaueHUE MOKa3aTelNs IIOTHOCTh TBEPAOH (Da3bl ITOYBHL

[Topo3HOCTH MOYBHI.

0. ATpO3KOIOTHYECKas! OLIEHKA MOPO3HOCTH M TJIOTHOCTU MOYBBHI.

R

Tema 4. Metons! n3ydeHns TuApO(GU3NIECKUX CBOHCTB MOYBEI

L. JIOCTOMHCTBA M HEAOCTATKH MOTEHIIMOMETPHUYECKUX METOIOB HUCCIEAOBAHUS.

2 AmnmnapaTypa sl IOTEHIIMOMETPUYECKOTO aHAIM3A.

3. OcoOeHHOCTH (POTOMETPUIECKOTO METO/Ia aHaJH3a.

4 Vcrionp30BaHMe pe3ynbTaTOB aHAIM3a IIOYB C MIOMOIIBIO (POTOIEKTPOKO- TOPUMETPOB U pH-MeTpoB.

g

B uem 3akimouaeTcs pasnuuus MEXIy (OTO 3IEKTPOKOIOPUMETPAMH U CIHEKTPO(HOTOMETPAMH.
Ha gem ocHOBaH cnekTpo(oTOMETpHUIecKHil aHamm3?

S




7. IMpubops!, npUMeHsIeMBbIC B CIIEKTPOMETPUU U MX COCTABHBIC YACTH.
8. [puHIMIB paboTHl Ha crieKTpodoTOMETpe.

Tema 5. Brnoxummudeckue ¥ XMMIYECKHE METO/IBI HCCIACIOBAHUS PACTCHUH U cpeia NX OOUTaHUS
B uém 3akirodaercst CyIIHOCTh MOJIIPUMETPUYECKOTO METoja aHamu3a?

Kakue BemecTBa onpenensoT Ha MOJISpUMETpax?

IMopsimox pabOTHI NONAPUMETPA U UCTIOIB30BAHHUE PE3YIbTATOB aHAIM3A.

Kaxk ompenensror akTUBHOCTb KaTalas3bl B PACTCHUSX?

Metonbl onpezneneHus NepoKcuIasbl U HOIU(PEHOIOKCHIA3HL.

kv =

Tema 6. Meroap! uccie10BaHUS XUMUYECKUX CBOWCTB IIOYBHI.

Kakoii Bpen HAaHOCST COPHSIKH CEIbCKOMY XO3SHCTBY?

JlocTOMHCTBA ¥ HEOCTATKU Pa3IMYHbIX METOJOB y4e€Ta COPHBIX PaCTECHUIl.
Jis gero HeoOXoMMa KapTa 3aCOPEHHOCTH TIOJIeH M KaK €€ COCTaBIISIOT?
Cpoku ¥ cocoObl yueTa COPHBIX pacTEHHIA.

MeponpusiTHili IO CHUXKEHUIO 3aCOPEHHOCTHU TOJIEH.

Nk v =

Tema 7. buoxuMudeckue METObl HCCIIEA0BaHNS PACTCHUI

Ponb *KUBOTHBIX B MOYBOOOPA30BAHUH.

Poip MUKPOOPraHU3MOB B IIOYBOOOPA30BaHUH.

JIOCTOMHCTBA ¥ HEAOCTATKU Pa3IMYHbIX METONOB UCCIEIOBAHUS OYBEHHBIX MUKPOOPIaHU3MOB.
INepeuncnuTs METOIBI ONpeNeNeHUs] OHONIOTHYECKOH aKTUBHOCTH ITIOYB.

Mertoj onpeseneHus AbIXaHUS MOYBBI.

Mertonp! onpeneneHis aKTHBHOCTH (hePMEHTOB.

A e

Tema 8. IHCTpyMeHTaNbHasi TMAarHOCTHKA OMOJIOTMYECKUX CBOMCTB Cpelbl OOMTaHUs pacTeHH

1. BpenoHoCHOCTh OoJie3Hel pacTeHHH.

2. Oco0eHHOCTH MHKPOCKOIIMIECKOTO METOJIa MCCIIENOBAHUH Oome3Hel pacTeHui.

3. Pacnpoctpanenue 60y1e3HH ¥ HHTCHCHBHOCTD MTOPAXKCHUS.

4. 3Ha4YeHHe U CPOKH MPOBEACHUS (PUTONATOIOTHYECKOH 3KCIIEPTHU3bI CEMSH.

5. Meroauka poBeeHNsT (PUTOMATOIOTHIECKON SKCIIEPTH3HI CEMSH METOZOM PYJIOHOB.
5.2. IlpumepHBlil NepedyeHb BONPOCOB K IK3aMeHY

1. Kaxkne ocHOBHBIE TpeOoBaHMS HauIeKameld paboThl B aHAJMTHIECKUX JTa00paToOpusix?

2. Kakne Hamiexamye mpasuia paboThl ¢ 1abOpaTOPHEIM 000pyHOBaHHEM?

3. OCHOBHBIE 3aKOHBI (HOTOIIEKTPOKOIOPUMETPHUH.

4, IIpaBuia BeIOOpa CBETOGUIBTPOB.

5. IIpaBuma BEIOOpa KIOBET.

6. OCHOBHBIE METO/BI KOJHUYECTBEHHOTO aHAIN3a B (DOTOIEKTPOKOIOPUMETPHH.

7. Teoperuueckre OCHOBBI SMUCCHOHHOTO aHAIU3a

8. [NpuHIMIHANEHAs cXeMa YCTPOMCTBA IIAMEHHBIX JIEKTPO(OTOMETPOB.

9. IMpuHIMTMANEHAsT cCXeMa YCTPOIHCTBA aTOMHO-a0COPOIIMOHHBIX CHEKTPO(POTOMETPOB.

10. IMpuHIMTHANBEHBIE CXEMBl YCTPOMCTBA MIa3MEHHO-HOHH3ALUOHHBIX CIEKTPO(POTOMETPOB.

11. OCHOBBI HH(PPAKPACHOH CIIEKTPOGHOTOMETPHH.

12. OCHOBEHI yIBTPa(HOIICTOBOI CIEKTPOGOTOMETPHH.

13. OCHOBBI Ta30Boil XpoMaTorpaduu.

14. OCHOBBI KHIKOCTHOH XpoMaTOrpaQuH.

15. OcHOBHI HederoMeTprn

16. YCTpoiicTBO U 0COOCHHOCTH HCTIONB30BaHUS CENIEKTHUBHBIX AIIEKTPOJIOB.

17. KonaykroMerpuueckue MeToAbl aHaIU3a

18. MeTonbl onpeneneHus KOHIEHTpauii B GorosnekropdoroMerpun

19. Mertons! onpeneneHus KOHIEHTPAIMH B TNIAMEHHOH (oToMeTpun

20. OCHOBBI 0COOCHHOCTH HCHOJIb30BAHUS PEHTTEH(IIOOPOCIEHTHBIX CIIEKTPOMETPOB

21. Hcnonp3oBanue arpodpusnyeckoil HHGOPMALUK MPH YIIPABIEHUU ILIOA0POJHEM HOYBEIL.

22. OyHmaMeHTaIbHBIE YPOBHU HCCIIENOBAaHHS (DHU3MYECKOTO COCTOSIHUS MOYBHI M ITOKA3aTEIIH.

23. Mertonp! nccnenoBaHNH (HU3MUECKOTO COCTOSIHMS Ha MOHHO-MOJICKYISIPDHOM YPOBHE.

24. Mertozp! uccnenoBaHuil GU3NUECKOTO COCTOSIHUS MOYBBI HA YPOBHE 3JIEMEHTapHBIX YACTHII.

25. MeTonbl HcceIoBaHNH (PU3NYECKOTO COCTOSIHHS TTOYBBI HAa arperaTHOM ypoBHE (MHKPO— M MaKpOarperaTos).

26. HHcTpyMeHTanbHBIE METOBI OTPE/eTICHIE OTPENENeHHs INIOTHOCTH CIIOKEHUS ITOYBHI.

27. HHCcTpyMeHTanbHBIE METOBI ONpeelIeHIe ONPEAEICHHsI arperaTHOr0 COCTaBa,

28. HHcTpyMeHTanbHble METOIBI ONpeereHHe ONPEAENeHNs] BOJOIPOYHOCTH CTPYKTYpPHI.

29. Mertoabl U ycTpoiicTBa Ui ONpeleNeHns] BOJIONPOHULIAEMOCTH

30. IMonstre 06 OI'X. MeTtoas!l n3ydeHUs! THUAPOGDI3UIESCKIX CBOMCTB.

31. TensuomeTpsl U TeH3UOCTaThl. Ha3HaueHne U NpUHIMITEL PaOOTHL.

32. IMpeccer Puuapnca. HasnaueHne n MpUHIUIIBL PaOOTEL

33. Mertoabl U ycTpoiicTBa Ui ONpPEEICHUs] TEMIIEPATYphl MOYBHI.

34. MeToB! JUATHOCTHKY TEPEYIUIOTHEHHS. Y CTPOUCTBA AT AUATHOCTUKHU YIUIOTHEHUS.

35. Merozp! peructpanuu neHerpanui. COBpeMEHHBIE ICHETPOMETPBI C IEKTPOHHON MPUCTABKOM.




36.

Metoabl OLIEHKU PEOJIOTHYECKUX CBOMCTB.

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX MPOEKTOB)

He npexycmotpeno YIL

5.4. DoH/1 OLIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYLIE€ro KOHTPOJIs

Pexomenayemasi TeMaTUKa JOKJIA0B U JUCKYCCHUIA:

Kakne ocHOBHBIC TpeOOBaHMS HaIIekKaleld pabOThl B aHAJTMTHYCCKUX JIAO0paTopusix?

1.
2. Kakne namiexaniue npasuia paboTsl ¢ JIAOOPaTOPHBIM 000pyAOBaHHEM?
3. OCHOBHBIE 3aKOHBI (HOTOINEKTPOKOIOPUMETPHH.
4, IIpaBuia BeIOOpa CBETOGUIBTPOB.
5. IpaBuma BEIOOpa KIOBET.
6. OCHOBHBIE METOABI KOJHMUYECTBEHHOTO aHAIN3a B (DOTOIIEKTPOKOIOPUMETPHH.
7. Teoperuueckre OCHOBBI SMHCCHOHHOTO aHAIIU3a
8. [IpuHIMNMANIBHAS CXEMa YCTPOHCTBA IUIAMEHHBIX JIEKTPO(POTOMETPOB.
9. IMpuHIMTHANEHAsT CXeMa YCTPOICTBA aTOMHO-a0COPOIIMOHHBIX CHEKTPO(POTOMETPOB.
10. [MpuHIMTHANEHBIE CXEMBI YCTPOMCTBA MIa3MEHHO-HOHU3ALUOHHBIX CIEKTPO(POTOMETPOB.
11. OCHOBBI HH(pPAKPACHOH CIEKTPOGHOTOMETPHH.
12. OCHOBEHI yIBTPa(HONICTOBOI CIEKTPOGOTOMETPHH.
13. OCHOBHI Ta30BOI1 XpoMaTorpaduy.
14. OCHOBBI KHIKOCTHOH XpoMaTOrpaQuH.
15. OCHOBBI HeeTOMETPHH
16. YcTpoiicTBO 1 0COOEHHOCTH HCIONIB30BAHUS CEIEKTHBHBIX 3JIEKTPOJIOB.
17. KonaykroMmerpuueckue MeTonabl aHalu3a
18. MeTtonbl onpezneneHus KOHIEHTpauii B GoToanekTpoGoToMeTpun
19. Mertonp! onpeneneHus KOHIEGHTPAIMH B TNIAMEHHOH (oToMeTpun
20. OCHOBBI 0COOCHHOCTH HCHOJIb30BAHUS PEHTTEH(IIOOPOCIIEHTHBIX CIIEKTPOMETPOB
21. Hcnonb3oBanue arpopusnueckoil HHGOPMALUU MPU YIPABIEHUH IIOJOPOJUEM ITOYBHI.
22. OyHnaMeHTaIbHbIE YPOBHHU HCCIICIOBAHUS (DH3MYECKOTO COCTOSIHUS ITOYBBI M MOKAa3aTelIH.
23. MeToabl uccIeoBaHui (PU3NUECKOTO COCTOSHUS HA HOHHO-MOJICKYJIISIPHOM YPOBHE.
24. Mertozp! uccnenoBaHuil (U3MUECKOTO COCTOSIHUS MOYBHI HA YPOBHE 3JIEMEHTApHBIX YACTHII.
25. MeTonbl ucceoBaHNH (PU3NYECKOTO COCTOSIHUS TOYBBI HAa arperaTHOM ypoBHE (MHKPO— M MaKpOarperaTos).
26. HHcTpyMeHTanbHBIE METOBI OTPE/eTICHIE OTIPENEIeHHs INIOTHOCTH CIIOKEHUS ITOYBHI.
27. WHuCTpyMeHTanbHBIE METOABI OIPEACICHUE OIPENEIIECHHs] arperaTHOrO COCTaBa,
28. VHCTpyMeHTanbHbIE METOBI ONpeeTIeHHE ONPEAENeHNs] BOJOIPOYHOCTH CTPYKTYPHI.
29. MeTtoabl 1 yCTpOMCTBa AJISl ONIPENEICHUsT BOAOIIPOHUIIAEMOCTH
30. IMonstre 06 OI'X. MeTtoas! n3ydeHNs! THAPOGI3UIESCKIX CBOMCTB.
31. TensuomeTpsl U TeH3UOCTaThl. Ha3HaueHne u MpUHIMITEL PaOOTHIL.
32. Ipeccer Puuapaca. HasHaueHne W MPUHIUIIBL PaOOTEL
33. Mertoabl U ycTpoiicTBa [yl ONpPEEICHUs] TEMIIEPATyphl MOYBbI.
34. Metoabl JUATHOCTUKH NEPEYIIOTHEHUS. Y CTPOMCTBA [l IUATHOCTUKYU YIUIOTHEHUS.
35. Mertoap! peructpanuu neHerpaurnu. CoBpeMeHHbIE TEHETPOMETPHI C ANEKTPOHHON MPHCTaBKOM.
36. MeTobl OIICHKH PEOJIOTHYECKUX CBOMCTB.
6. YHEBHO-METO/UYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHE JJUCHUIIIMHBI (MOAY JIS)
6.1. Pexomenayemas Jquteparypa
6.1.1. OcHoBHas JIUTEPATYypa
ABTOPBI, COCTaBUTEIH 3arnaBue W3znatensctBo, roa | Konnd-Bo
JI1.1 | Txauenxo A. H., OCHOBBI HayYHBIX UCCIIEJOBAHUH, OpraHU3aMs U Open: OI'Y umenu | DneKkTpoH
3n06uH C. H., TUTAaHUPOBaHME KcriepuMenTa. O0paboTka pe3yapTaToB: N.C. Typrenesa, HBIH
@porenkosa JI. 1O. yaebHOe mocobue 2024 pecype
JI1.2 | JleonoBuu A. A, OCHOBBI HAYYHBIX UCCIIECAOBAHMUIL: yIeOHNUK IS By30B Cankr-Ilerepbypr: | DmexTpoH
[TenoymoB A. B. Jlanb, 2024 HBIN
pecypc
JI1.3 | Anekceesa H. . OCHOBBI HAYYHBIX UCCIICIOBAHUH: ydeOHOE TTOCOOHE Joneuxk: DNeKTPOH
HouHYOT umenn HBII
Tyran- pecypc
bapanosckoro,
2024
6.1.2. JlononHUTEIbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komnu-Bo
JI2.1 |I'myxoBues B. B., ITpakTHKyM IO OCHOBaM HAay4HBIX UCCIIEOBAaHUI B arPOHOMUMU: M.: Kouoc, 2006 20
Kupnuenxo B. T, yaebHoe mocobue
Syaunun C. H.




ABTOpBI, COCTaBUTENHN 3arnaBue WznatensctBo, roa | Komnu-Bo
JI2.2 | Kupromus b. [T, OCHOBBI HAyYHBIX UCCIEIOBAHUI B aTPOHOMUH: YIEOHUK M.: KonocC, 2009 23
YcmanoB P. P,
Bacunwes U. I1.
JI2.3 [MyxaB. 1., Myxa [I. |IIpakTuky™m 1o arporo4BOBEICHHIO: yieOHOE ITocoOue M.: KonocC, 2010 10
B., Aukacos A. JI.,
Myxa B. 1.
JI2.4 |MyxaB. JI.,, Myxa JI. |IIpakTukym 1o arpoHOMHYECKOMY ITOYBOBEICHHIO: y41eOHOE CII6.: JIanp, 2013 | DnekTpoH
B., Aukacos A. JI. rmocoouie HBII
pecypc
JI2.5 | Kupromun B. 1., ATPOTEXHOJIOTHH: YIeOHUK CII6.: Jlans, 2015 | DmexTpoH
Kupromnn C. B. HBIH
pecype
6.3.1 Ilepeyens nporpaMMHOro odecrneyeHus
6.3.1.1 | OC Windows XP
6.3.1.2 | OC Windows 7
6.3.1.3 | MozillaThinderbird
6.3.1.4 | SuperNovaReaderMagnifier
6.3.1.5 | MozillaFirefox
6.3.2 Ilepeyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | OnekrpoHHbIi nepuoandeckuii cipaBouyHuk «Cucrema TAPAHT». [TonHOoTeKcTOBBIN, 0OHOBIIsIEMBIHA. JloCTyM 11O
JIOKaJIbHOM CETH aKaJIeMUu
6.3.2.2 | DnekTpoHHast OMOMHOTEYHAs cHcTeMa u3aaTenbeTBa «JIauby. [ToTHOTEKCTOBAS AIIEKTPOHHAS OMOJIMOTEKA.

VHnuBuayanbHBIN HEOTpaHMYSHHBIHN TOCTYN Yepe3 GUKCHpOBaHHbIN BHeIHNH [P anpec akagemun HeorpaHUIEHHOMY
KOJIMYECTBY MOJIb30BaTeNIed U3 00011 TOUKH, B KOTOPOH uMeeTcst JocTyn k cetu MuTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Aynutopus Bug pabot

Hasnauenne

OcHaIIeHHOCTh

112

VYueOHast aynutopust

JemoHcTparonHoe obopynoBanue (mpoextop Acer X128H DLP
XGA1024*768, NutepaktuBHas gocka, MonHoOnok Acer Aspire C22-
865 21.5” FHD) u y4eOHO-HATIISTHBIC rnocoowus,
AaBTOMATH3MPOBAaHHOE  pabodee  MeECTO  CeNeKIHOHepa,  JIOCKU
pazbopuble, Ha0op cHUT Ja0OpaTOPHBIX, INMATENH, YaIlICYKH
nabopaTopHbIe Ul OMpPECiICHHsS 3aCOPESHHOCTH 3¢pHA, MENbHHIA
3epHOoBasi JsaboparopHas JI3M-1, mrtanreHuupkyns, Tepmocrar (1
mrT.), Mukpockor (1 mrr.), Becsl (1 mT.), cron yaermueckuit (10 mt.),
cTyn yuenuueckuit (20 mr.)

114

YuebHast ayauTopust

Jemoncrpaumonnoe obopynoBanue (mpoektop Acer XI128H DLP
XGA1024*768, uHTepakTUBHAs JOCKa, MOHOOJOK Acer Aspire C22-
865 21.57 FHD Core) u y4eOHO-HAISAAHBIE MOCOOMWS,  CTOJBI
yaeHuueckue (8 mr.), cTyapst (16 mT.), mKkadel cO CHEHUATBHBIM
obopynoBaHueM (MHKpPOCKOIBL, BEChI, KOJUICKIUH  BPEIHUTENCH,
repbapuun Oore3Heid, MYJISTKH, KOJUTCKITHS TIECTHUIIUIIOB,
(¢uKCHpOBaHHBI MaTepman OoOJe3HEH c.-X. KyIbTyp, JabopaTopHas
XUMUYECKas IOCy/Ia)

123

ITomemenue st
CaMOCTOSATENBHON PabOTHI

KoMmprotepHass TEXHHKa C BO3MOXKHOCTBIO IIOJKIIOYCHUS K CETH
"UnTepuer” n  obecrieueHueM JocTyna B D3JEKTPOHHYIO
nH()OPMAIIMOHHO-00pa30BaTeNbHYI0 cpefxy opraHmsanuu(l9 mrt.),
cronbl (17 mT.), KOMOBIOTEPHBIA CTON 6-M MECTHBIM (3 IUT.), CTYNbA
yaeHudeckue (34 mT.), cryaps m/m (18 mT.), cremnaxu ¢
nmuteparypoi, Buaeoysermmuntens Optelec Wide Screen (1 mit.)

8. METOMYECKHE YKA3AHUA /UL OBYYAIOIIIUXCS 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZAY JIS)

JI1st oCBOCHMST TUCHUITIIUHBI HEOOXO MO
1. TlocemaTth NEKIUH, HA KOTOPHIX B C)KATOM M CHCTEMHOM BH[C H3JIaralOTCsi OCHOBBI JMCIMIUIMHBI: [AIOTCS OMpEIeICHUS
MOHATHUH, 3aKOHOB, KOTOPBIC JOJDKHBI 3HATh ACMUPAHTHL. ACIMHUPAHTY BaXKHO IMOHATH, YTO JICKIHS €CTh CBOCOOpasHas TBOpUYECKas
dbopma camocTosTenbHON paboTh. Hamo MBITaThCsS CTaTh aKTUBHBIM COYYaCTHHUKOM JICKIIMU: JyMaTh, CPaBHUBATh HW3BECTHOE C
BHOBb MOJYYaeMBIMH 3HAHUSMH, BOWTH B JIOTUKY HW3JI0XKEHHUS MaTepualia JIEKTOpPOM, CIEIUTh 3a XOJOM €ro MbICIEH, 3a ero
apryMeHTaluel, HaXOOWTh B HEH Kaxyliuecs BaM ci1ab0CTH. Bo BpeMs JEKIMH MOKHO 3a[aTh JIGKTOPY BOIIPOC, XKENAaTeIbHO B
MUCBMEHHON (hopMe, YTOOBI HEe MEIIaTh M HE HApYIIaTh JIOTHKH TpOBeJcHUs Jekiuu. Ciymias JIEKIUIo, CIenyeT 3aQHUKCHPOBATh
OCHOBHBIE WJIEH, IOJIOKEHHsI, 0000IIeHNs, BEIBOALI. PaboTa Haja 3amuchio JISKIIUHM 3aBeplraeTcs jaoma. Ha cBexyio rojoBy (moka
eIl JICKIMS B MAMSTH) HAJO0 YTOYHUTH TO, YTO 3aIlMCaHO, 00OOTaTUTh 3alKCh TEM, YTO HE YOaJoCh 3a()MKCHPOBATH B XOJE JICKIIHH,
3amucaTh B BHJIE BONPOCOB TO, YTO HAJ0 MPOSCHUTH, IO KOHIIA MOHATh. Ba)XKHO COOTHECTH MaTepuas JEKIIMH C TeMOH y4eOHOM




IporpaMMbl M YCTAaHOBUTH, KaKHUE €€ BONPOCH HAIUIM OCBEIIEHHWE B MPOCIYHMIAHHOHN Jiekmuu. Torga moie3Ho oOpamaTbes U K
yueOHuKY. JIekius 1 ydeOHHUK He 3aMEHSIOT, a JOMOJIHSIOT APYT Apyra.

2. IlocemaTs MpaKTHYECKUE 3aHATHA, K KOTOPBIM CIIEIyeT TOTOBHUTHCS M aKTMBHO Ha HMX PaboTaTh. 3alaHHWE K 3aHATHIO BEITACT
IpernojaBaTeNb. 3aJaHHe BKIIOYAaeT B ceOS OCHOBHBIC BOIPOCHI, 3aJadd, TECTHI M pedeparsl AT CaMOCTOATEIBHOH pPaboTHI,
autepatypy. IlpakTuueckue 3aHATHS HAYMHAIOTCS C BCTYIUTEIBHOTO CJIOBAa NpeEojaBaTrelis, B KOTOPOM Ha3bIBAIOTCS LEJb, 331a4n
U BOIIPOCHI 3aHATHA. B mponecce mpoBeneHus 3aHATHH IpenoaaBaTelb 3a1aeT OCHOBHBIC M JONOJIHUTENIBHBIC BOIIPOCHI, OPraHU3yeT
nx oOcyxnenue. Ha 3aHATHAX pemraroTcs 3amadd, pa3OHparoTcs TECTOBBIC 3aJaHMSA W 3aJaHWSA, BBIAAHHBIC U CAMOCTOSTEIHHOU
paboTHI, 3acIymUBaOTCS pedepaTuBHBIC BBICTYIUICHHSA. ACHHPAHTHI, NPOIMYCTUBIINE 3aHSATHE, WM HE MOATOTOBUBINHECS K HEMY,
NPHUITALIAIOTCS Ha KOHCYIBTAIMIO K IIPEIoJaBaTeiio. 3aHSATHE 3aKaHYMBACTCS IIOJBEJCHUEM HTOTOB: BBIBOJAMH II0 TEME U
BBICTABJICHHEM OIICHOK.

3. CucreMaTHUeCKH 3aHHMATHCS CaMOCTOSTENBHON pPaboTOl, KOTOpas BKJIIOYAeT B ceOs M3ydeHHE HOPMATHUBHBIX JOKYMEHTOB,
MaTepHalioB Y4eOHMKOB M CTaTeil M3 SKOHOMHYECKOH JIMTepaTyphl, pelleHHe 3ajad, HalmucaHue JOKJIaloB, pedeparos, icce.
3aaHust 47151 CAMOCTOSTENBHOM paOOTHI BBIIAIOTCS IIPEHOAABATEIIEM.

4. ITox pyKOBOJCTBOM IPETIOABATEIS 3aHIMAThCSI HAYIHO-HCCIEA0BATENBCKOM paO0TOM.

5. Ilpu BO3HUKAIOMMX 3aTPyOHEHHUSAX TPH OCBOCHHM IWUCHUIUIMHBI, IJIS HEYCHEBAIOMIMX AacHHpPaHTOB U AaCHHPAaHTOB, HE
MOCEIIAOIMX 3aHATUS, IIPOBOAATCS KOHCYIBTALMH, HA KOTOPHIC NPUINIAIIAIOTCS HEYCIEBAIOIIME aCHMpaHThl, & TaKKe acHHMpaHTHI,
WCITBITHIBAIOIINE TOTPEOHOCTH B ITOMOIIY MPEIIOAABATEINS IIPH H3Y4CHUH AUCIIATUINHEL

IIPUJIOXKEHUA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AXTyanusupoBaHHas paboyas mmporpaMma paccMOTpeHa M ofo0peHa Ha 3acelaHuH
oT

3aBenyromuii BEITycKatomen kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxTyanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U OJ0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii BeITycKaroei kapenpoii

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvas mporpamMma pacCMOTPeHa W OM0OpeHa Ha 3aceIaHHd
oT

3aBeayromuii BRITYCKaroMIeH kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxTyanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHHd
ot

3aBenyroluii BeITycKaromen kapenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kapenpoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kapenpoi

BBIITyCKAIOMeH Kadenpsl, mpoTokox Ne

BBIITyCKAIoOmeH Kadenpsl, mpoTokon Ne

BBIITyCKatomed Kagenpbl, MpoTokos Ne

BBIITyCKatome Kadenpsl, mpoTokon Ne

BBIITyCcKatomed Kagenpbl, MpoTokos Ne

BBIITycKatomed Kagenpbl, mpoTokos Ne



