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1. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA AUCHUITJIMHBI

Pesynpratel ocBoeruss OIIOIT marucTparypbl ONpPENeNstoTCs MPHOOPETAEMBbIMUA BBIITYCKHUKOM
KOMITETEHIIMSIMH, T.€. €r0 CIIOCOOHOCTHIO MPUMEHSTh 3HAHUS, YMEHUS W JIMYHOCTHBIC KadecTBa B
COOTBETCTBHH C 337a4aMH MPOPECCHOHATLHON A TEIILHOCTH.

B pesynbrare ocBoeHust mucHUIUIMHBI «OCHOBBI HAayYHBIX HCCIEIOBAHUNY» 00Yy4aeMbIi TOJKCH
00JIazaTh CICAYIOIIMMU KOMITETCHIIUSMHU:

OIIK-2: crmocoOHOCTBIO TEHEPHpPOBaTh HOBBIC HJEH, MX OTCTaWBaTh U [EJICHANPABICHHO
peaT30BHIBATD;,

ITK-8: criocoOHOCTBIO OPUEHTUPOBATHLCS B TIOJHOM CIIEKTPE HAYYHBIX MPOOIEM MpodeCCHOHATHHON
o0nacTu.

Tabauya 1.
Ilepeyenb MIaHUPYEMBIX Pe3yJbTATOB 00YUYEeHUS 110 JUCHHUIIJIMHE
Ilnanupyemsle pesyabratbl ocBoenust OIIOII IIepeyenb nIaHMpPyeMbIX Pe3yJbTATOB
(KoMIeTeHIN), TOCTHKEHHE KOTOPBIX 0o0yueHUsl MO JUCIUIJINHE
o0ecrnieyuBaeT IMCHUILIHHA
Kozl ) 3HaTh:
Coneprxanre KOMIETEHIUN VMeTh:
KOMIIETCHIINU Biagers:
OIIK-2 CIIOCOOHOCTH T€HEPUPOBATH HOBBIE 3HATh: METOBI MATEMATHYECKOTO
UJeu, UX OTCTAauBaTh U MOJIEJINPOBAHUSI MaTEPUAJIOB U
1eJICHAITPABICHHO PEATM30BbIBATh TEXHOJIOTHUYECKHUX MPOIIECCOB.
YMeTh: UCNIONIB30BaTh IaHHBIE U
XapaKTEPUCTUKU SBJICHUM U MPOIIECCOB IS
MOCTPOEHUSI MAaTEMATUYECKUX MOJEIIEH, eNaTh
TEOPETUUYECKUE BHIBOJIBI.
Baaners: TeXHUKOH J1a0OpaTOPHOTO
AKCTIEPUMEHTA JIJISl TPOBEPKH TEOPETUUECKUX
BBIBOJIOB M MATEMATHUYECKUX MOJIEIICH.
[1K-8 CIOCOOHOCTh OPUEHTUPOBATHCSA B 3HATh: MPUHIUIIBI BEIOOpA M AHATUTUYECKHUE
MOJTHOM CIIEKTpPE HAYYHBIX MPOOJIEM | BO3MOXKHOCTH UCTIOJIh30BaHUS COBPEMEHHBIX
poQeCCHOHAIBHON 00JIaCTH. METOJMK U METOJIOB B MPOBEICHUHU

AQHATUTUYECKUX IKCIIEPUMEHTOB U HCTIBITAHHMA
00BEKTOB OKPYKAIOIIEH CPEIbI.

YMeThb: BecTH MaTeMaTHUECKyIO 00paboTKy U
aHATM3UPOBAThH MOTydaeMbIe PE3yIbTATHI.
Baaners: dopmMamu u MmeTogamu
OCYIIECTBIICHUS KOPPEKTHON HHTEPIPETAITUN
MOJIYUCHHBIX JaHHBIX.




HucuummHa «OCHO8bL HAYYHLIX UCCIe008aHULY OTHOCUTCS K sapuamuenou 4dactu Ojoka 1

2. MECTO JUCIMIIJINHBI B CTPYKTYPE OIIOII

y4eOHOTr 0 IJ1aHa.

[Tepeuenn MPEAIIECTBYIOIIUX u MOCJIETYIOIINX JTHUCILHITINH, bopMUpPYIOLTUX
obmenpodeccuoHallbHbIE U TPO(eCCHOHAIbHBIE KOMITETEHIIUH ITPUBEICHBI B Ta0JI. 2.
Tabnuya 2.
Ne HaumeHnoBaHue IMpenmecrByomue Mocaenyrommue TMCUUIIMHBI
n/n KOMIIEeTeHIINH JUCHHUILIHHBI (rpynnbl 1M CIUNJINH)
Obwenpogheccuonanvrvle KomMnemeHyuu
OIIK-4 I'otoBHOCTh | [IpenmecTByronme TMCUUIUIMHBL | J{OMOTHUTEIbHbBIC TJ1aBbl
K HCIIOJIb30BaHHIO OTCYTCTBYIOT. MareMaTuku. Teopusi CHCTEMHOTO
METOJIOB aHaJM3a U MPUHATHS PEIICHUN;
MaTEMaTHYSCKOI0 METO/IbI ONTUMH3AIINH U
MOJIETTUPOBAHUS OpraHu3alu SHEPTO- U
MaTepHaJioB U pecypcocOeperarmmmnx XuMUKo-
TEXHOJIOTHYECKUX TEXHOJIOTHYECKHX CHCTEM;
MIPOIIECCOB, K MOJICIIUPOBAHUE
TEOPETUUECKOMY TEXHOJOTMYECKUX U MTPUPOJTHBIX
aHaIN3y " CHUCTEM; IIPOCKTUPOBAHUE U
SKCIIEPUMEHTAIbHON SKCILTyaTaIus 000pyI0BaHUS
1 IIPOBEpPKE OUMCTKHU I'a30BbIX BHIOPOCOB;

TEOPETUUYECKUX MIPOEKTUPOBAHUE U SKCIUTyaTalUs
THUIIOTE3. 000py1I0BaHUSI OYMCTKUA CTOYHBIX

BO/I; HCIIOJIb30BaHHE
PO eCCUOHATBHBIX
MPOrPaMMHBIX IPOIYKTOB;
METOJIbl U CPeJICTBA 0OPaOOTKH
HKOJIOTUYECKOM HH(pOopMaLnK;
JIOTUCTHKA 10 00paIlleHuIo ¢
OTXO0JJaMH; OCHOBBI PELIUKIIMHIA;
HAYYHO-HCCIIEIOBATEIbCKAS
pabora.

IIpogpeccuonanvuvie komnemenyuu

[1K-4 Cioco6HOCTh
HCITOJTb30BaTh
COBPEMEHHBIE
METOJIUKHU U
METO/IbI, B
MIPOBEICHUHT
AKCIIEPUMEHTOB U
HCTBITAaHHH,
aHAJIN3UPOBATH UX
pe3ynbTaThl U
OCYIIECTBIISATh UX

KOPPEKTHYIO

MHTEPIPETALHNIO.

[IpenmecTByromue TUCIUTIINHBI
OTCYTCTBYIOT.

[ToBepxXHOCTHBIE SBIECHUS U
JTUCTICPCHBIC CUCTEMBI;
PEKyIbTUBALIUS KAPHEPOB
0TX0JaMu; 00paboTKa 1
YTHIU3ALUS 0CaJIKOB CTOYHBIX
BOJI; HCITOJTb30BAHKE
npodeccroHaNbHbBIX
MIPOTPAMMHBIX TTPOJIYKTOB;
METO/JIbI U CPENICTBA OOPaOOTKH
HKOJIOTMYECKOI HH(pOpMaLny;
HAy4YHO-UCCIIeI0BATEIbCKAs
pabora.




3. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

3.1. CTpyKTypa QIUCHUAIINHBI
OO0mast TpynoeMKocTh (00BEM) AUCHUIUIMHBI COCTABIISICT

108 akazeMUyeCKUX 4acoB.

3 3avernsle enuauubl (3ET),

Tabauya 3.
O0bEM TUCHUNJIMHBI 110 BUAAM Y4eOHbIX 3aHATHI
Bcero yacos Cemectp
Bun yueOHo# paboThI
1
AynuTopHasi KOHTAKTHas1 paboTa (Bcero) 12 12
B tom uucne:
Jlexuun 6 6
[paktuueckue (I13) 6 6
Jlaboparopnsie padoTsr (JIP) - -
CamocTonTejbHAsI padoTa (Bcero) 132 132
B TOM YHCJIC: KOHTAKTHAsI BHeayIUTOpPHasi padora 4 4
CamocTosTenbHOE U3YUCHHE MaTepraa 1o TeMe 110 110
NnauBumyansHbie JOMAITHAE 3aJaHAS 18 18
[ToaroToBka k 3a4eTy C OIEHKON 4 4
HUTOIO: Yac. 144 144
3ET 4 4
Tabnuya 4.
Pacnpenenenne yueOHO0Il Harpy3Ku 1o pasjaejam IMCUMIIIMHbI
Buibl yueOHOW Harpy3Ku v UxX
TPYIOEMKOCTb, 4aChl
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1 Beenenune. OCHOBHBIC TOHATHUS M MIPUHIIAIIBI HAYYHBIX 2 ) ) ) 9
HCCIEAOBAHUMN
[TnarupoBanue 3KcriepuMeHTa. METOIBI CTATUCTHYECKOM
2 00paboOTKH pe3yIbTaTOB UCCIICIOBAHUI. 2 2 - 60 64
KoppenaunoHHbIi 1 perpecCHOHHBIA aHAIN3.
[Tmarpr MHOTO(aKTOPHBIX 3KCIIEPUMEHTOB. MeTOTbI
3 ONTUMH3AIIUN MHOTO(aKTOPHBIX 00BEKTOB. BhieneHne 2 4 - 64 70
CYIIECTBEHHBIX (PAKTOPOB
KonrakTHasi BHeayauTopHas paboTa 4 4
[ToaroroBka K 3a4eTy C OLEHKOU 4 4
HUTOrO: 6 6 - 132 144




3.2. Conep:xxaHue AUCHUNIMHBI

JlekIIMOHHBII KYpC

Tabnuya 5.

No
JIEKIIUH

Howmep
paznena

TeMma eIy 1 nepedeHb TUIAKTHICCKIX SIMHHI

TpynoeMKOCTb,
94acoB

Tema 1 Bsedenue. OchosHble NOHAMUSL U NPUHYUNBL OP2AHUZAYUL U
NPOBEOEHUS. HAYUHBIX UCCIe008aAHUIL. DKCNepUMEHMAIbHbLe
UCCe006aHU.

1.1.1 Lenn, 3agauu v 3HaYeHUE TUCTHUIDTHHBI «OCHOBHI HAYYHBIX
WCCJICIOBAHUI» HA COBPEMEHHOM 3Talle Pa3BUTHUS HAYKH U TCXHUKHU.
1.1.2 O0mue 3aKOHOMEPHOCTH MPOBEACHHSI SKCIIEPUMEHTA B Pa3IHUHBIX
00JIacTSX 3HAHMIA.

1.1.3 OCHOBHEBIC THUTIOBBIC 33/1a4H, PEIIacMbIe TIPU TIPOBEICHUU
JKCIICPUMEHTA.

Tema 2 OcHogubie noHAMUS U NPUHYUNBL NIAHUPOGAHUSL
akcnepumenma. Memoowr cmamucmuueckol 00pabomku pesynpmamos
uccaedo8anul.

2.1 OcHOBHBIE TIOHSATHS TEOPUH TUTAHUPOBAHUS dKcriepuMenTa: OObeKT
WCCIICIOBAHNUS, BUBl BXOIHBIX U BBIXOJHBIX IIEPEMEHHBIX, (DAKTOPBHI,
(axTOpHOE MPOCTPAHCTBO.

2.2 OmnpIT. DKkcnepuMenT. [lnan sxkcriepuMeHTa Kak COBOKYITHOCTb
JAHHBIX, ONPENEIIAIOUINX YUCIIO0, YCIIOBHS U MOPSAI0K Peasln3aliu
OTIBITOB.

2.3 OcHOBHBIE TPUHLIMITBI IUTAHUPOBAHUS SKCIIEPUMEHTA.

Tema 3 Koppenayuonnulii u pecpecCuoHHbIll aHAU3.

3.1 Beibopounsiii koaduimenT koppensaiun. JlnaeHas perpeccus.
IIpocreiimue cirydan HEIMHEHHON KOPPEISILIUU.

Buinocumcs na camocmosmensvrnoe usyyerue:

3.2 Mero HAaMMEHBIINX KBaapaToB. PacyeT KoaphUIIMEHTOB ypaBHEHUS
perpeccun. IIpoBepka 3HaYUMMOCTH KOA(P(PHULNEHTOB YpaBHEHHUS
perpeccuu.

3.3 IIpoBepka aIeKBaTHOCTH MaTEMAaTHYECKOW MOJIETH 00BEKTa
UCCIIeIOBAHUSI.

3. 4 MeTtoa MHOKECTBEHHOM KOPPEISIINY.

3. 5 Meron nMHeapu3aluu.

Tema 4 Bvibop onmumanvrozo niana. Kpumepuu onmumanbHo2o HAAHA.
4.1 Pa3HOBHIHOCTH TUIaHOB 3KcriepuMeHTa. OCHOBBI TOCTPOEHUS
MaTeMaTHUYeCKUX MOJIENeN TUIaHOB 3KCIIEPUMEHTOB.

4.2 Kputepuu onTUMaIbHOCTH, CBA3aHHBIE C TOYHOCTHIO OLIEHOK

K03() PUIIMEHTOB ypaBHEHUS PETPECCHH.

4.3 Kpurepuu onTUMAaIbHOCTH, CBI3aHHBIE C TOYHOCTHIO TTOJTYICHHUS
OILICHOK OTKJIMKA.

4.4 OproroHanu3anus MJIAHOB SKCIIEpUMEHTOB. [locTpoeHne niaHoB
OJIM3KUX K ONITHMAIBHOMY IO HECKOJIIBKHM KPUTEPHSIM.

4.5 XapaKkTepuCTUKHA MaTEMaTHIECKUX MOJIEJICH TIJIaHOB SKCIIEPUMEHTOB.

Tema 5 Ilnanvl MHO2OGDAKMOPHBIX IKCNEPUMEHTNOS.

5.1 Honwnsrit dhaxropusrii mian (I1OI) u ero xapakreprucTuka.
Cocrasnenue [1DII sxciepumenta. OpraHu3anust IPOBEICHIS
skcniepumenTa 1o [1DI1, 06paboTka 1 aHAIN3 €0 PEe3yNIbTaTOB.

5.2 Npo6usrii haxropuslii mnan (ADIT). DI ans moaeneii
B3anmMozeiicTereM. Oprannsanys npoBeAeHus sKcnepumMenTa mo DI,
00paboTKa 1 aHAJU3 €ro PE3yJILTATOB.

5.3 PorartaGenbHoe nmianupoBanue. CocTaBlieHHE TJIaHa SKCIIEPUMEHTa
BTOPOTO TOpAIKa, 00padOTKa U aHAJIM3 €ro Pe3yIbTaTOB.

Buinocumea na camocmosmensvroe uzyuenue:

5.4 Cocrasnenue [1®DI1 skcrieprmMeHTa.

5.5 Cocrasnenne [I®PII sxcnepumenra.




5.6 CpaBHHUTENIbHAS OIICHKA APOOHBIX PeIlIUK. Pa3peraroras
CIOCOOHOCTD PETUINKH.

5.5 MHoroypoBHEBEIE (DAKTOPHEIE TIJIAHBI.

Tema 6 Ilnansl noucka sxcmpemyma QYHKYUY OMKIUKA.

6.1 IlocTanoBka 3a7aun ONTUMU3ANUUA. METOIbI ONITUMU3ALINH
0JTHO(AKTOPHBIX OOBEKTOB.

6.2 OcoOEHHOCTH TUTAHUPOBAHUS TIPH ONTHMHU3AINH CJIOKHBIX 00BEKTOB.
[TonsiTHE O MeTOAAX YCIOBHOM ONTUMU3ALIMH.

6.3 ITouck sxcTpeMyma (PYHKIIUM OTKJIMKA HA OCHOBAHUH HCIIOJIB30BaHUS
METO/Ia 30JI0TOTO ceueHus 1 unce’d PuboHaqTqIn.

6.4 OcoOCHHOCTH ONTUMH3AIINHI PH HATNYHN HECKOJIBKUX YKCTPEMYMOB.
Tema 7 Memoovl onmumusayuy MHO20QAKMOPHBIX 00BEKMOE.

7.1 IlocnenoBaTenbHBIE METO/IBI MOMCKA ONTUMANBHBIX pelieHui. Metox
l"aycca-3eiinens. Meton cinydaitHoro orcka. Meron rpaauenta. Merton
KpyToro BocxoxaeHus (Mero bokca-Yuicona).

7.2 CUMILIEKCHBIA METO ONTUMU3ANUHU 00BEKTOB. CUMILIEKC U €0
MOCIIeI0BAaTEIEHOE CMEIICHNE B HAMIPaBICHUHU K onTuMyMy. Kputepuu
OKOHYAHWSI MPOIlecca ONTHMHU3AIINH.

7.3 OcoOeHHOCTH IUTAHUPOBAHUS M OPraHU3aAIMN IKCIIEPUMEHTA TIPU
WCTIONIF30BAaHUH PA3TMIHBIX METOIOB ONITUMH3AITHH.

7.4 TIpyHIHIT TOCTIEIOBATENFHOTO IJIAHUPOBAHUS TTPH ONITUMHU3AITIT
00BEKTOB HUCCIICIOBAHUS.

7.5 IlocnenoBarenbHbIE METOABI MIOUCKA ONTUMANIBHBIX pelieHnil. MeTon
KpyToro Bocxoxaenus (meron bokca-Ywuicona).

HUTOI'O:

HpaKaneCRne 3AHATHUSA

Tabnuya 6.

Ne
3aHATHS

Homep
paszena

HanMeHoBaHUE TPAKTUYECKOTO 3aHATHS U TIEPEUCHb TUAAKTHICCKUX
€IUHMUIL

TpynoeMKOCTSb,
4acoB®

Tlocmpoenue nunelinou 00HOMEPHOU MOOenU MEMOOOM

HaumeHbuux kgadpamos (MHK).

MaremaTtnyeckass MOJIeNib, OOBSICHSIIONIAS PErPeccusi, 3aBHCUMOCTb
perpeccHoHHasA, JHWHEHHBIH PErpecCHOHHBI aHalmu3, aIrOPUTM
pacueta ypaBHeHMsI JjauHeiHOW perpeccurn MHK, kxoMmoHeHTBHI
PErPECCHOHHOr0 aHaiu3a, Ko3(Q(UIMEHTHl OJHOMEPHOHN JIMHEHHON
perpecCHOHHOM MOJIENH, OIMOKA alNPOKCUMAIIHH.

Cocmasnenue IIPIl sxcnepumenma, obpabomrka u amaiu3 e2o
pe3yremama.

[oustne  TIDII, ocobennoctn  I[I®II, HaTypanbHblE U
HOpPMaJIN30BaHHBIE 0003HaYEHUS YpOBHEN BapbUPOBAHMUS
nepeMeHHBIX (akTopoB, crnocod moctpoeHus I[IPII mis moboro
YHcIia IepeMeHHbIX (pakTopos, cBoricTa [1DII.

Cocmaenenue I[IDIl sxcnepumenma, obpabomka u aHaIU3 e2o
pe3yabmama (npoooiceHue).

[lonatue u muanupoBaHue d3PQPEKTOB B3aUMOACHUCTBHS MEPEMEHHBIX
dakTOpoB B TONHO(PAKTOPHBIX  OJKCHEPUMEHTAaX,  pacueT
K03 (PUIIMEHTOB perpeccMd TpPH IEpPeMEHHBIX (aKTopax W HX
B3aUMOJICHCTBHUIX METOJIOM HAMMEHBIINX KBAIPATOB.

HUTOI'O:




CamMmocTosiTesqibHAs1 padoTa CTy/IeHTa

9

Tabnuya 7.

Paznen
IUCLUIUIAHEI

n/m

Bun camocrosrtensHol padoTsl ctynenta (CPC) u mepeueHn
TUTaKTHYECKUX €IHHUIT

TpynoemMKoCTb,
4acoB

3.1

Camocmosmenvroe usyyeHue mamepuaid no meme 3.

MeTo1 MHOXKECTBEHHOMN KOPPEIISIUU.

Merton nuHeapu3anuu.

3.2 MeTton HauMeHbBIINX KBaApaToB. PacueT koadduumenton
ypaBHeHus perpeccuu. [IpoBepka 3HaUMMOCTH KO PUITIEHTOB
ypaBHEHUS pErpeccui.

3.3 TIpoBepka afieKBaTHOCTH MaTeMaTHUECKOW MOJICTH 00BEKTa
WCCIIETOBAHMS.

3. 4 MeToa MHOKECTBEHHON KOPPEISLUY.

3. 5 Mertoj nuHeapu3aluy.

22

3.2

Buinonnenue oomawnezo 3a0anus no meme 3. Illoctpoenne
HEJIMHEHHOM MOJeNN 00BEKTa UCCIIeIOBAHNUS

4.1

Camocmoamenvhoe usyuenue mamepuaida no meme 4.
OproroHanu3zanus IJI1aHOB 3KcriepuMeHToB. [locTpoenue muaHoB
OJIM3KUX K ONITUMAIBHOMY TI0 HECKOIBKUM KPUTEPHUSIM.
XapaKkTepUCTUKU MaTeMaTHYECKUX MOJIEJIeH MIIaHOB 3KCIIEPUMEHTOB
Tema 4 Bvibop onmumanvrozo niana. Kpumepuu onmumanvrozo
naaua.

4.1 Pa3HOBUAHOCTH IUTAHOB AKcriepuMeHTa. OCHOBBI TOCTPOECHUS
MaTeMaTHYECKUX MOJIEIeH TIaHOB 3KCIIEPUMEHTOB.

4.2 Kpurepuu ONTUMaIbHOCTH, CBA3aHHBIE C TOYHOCTBIO OLICHOK
K03 (OUIIUEHTOB YPaBHEHHS PETPECCUM.

4.3 Kpurepuu onTUMaabHOCTH, CBA3aHHBIC C TOUHOCTHIO TIOTyUYCHUS
OILIEHOK OTKJIMKA.

4.4 OpToroHanu3anus IaHOB SKCIIepuMeHTOB. [locTpoeHue MmIaHoB
OJIM3KMX K ONTUMAJIBHOMY TI0 HECKOJILKHM KPUTCPHUSIM.,

4.5 XapaKTepuUCTUKN MAaTEMAaTHIECKUX MOJIEJICH IIJIaHOB
SKCIIEPUMEHTOB.

22

Hroro:

60

5.1

Camocmosmenvroe uzyyeHue mamepuaila no meme 5.

Cocrasnenue [1®DI1 sxcnepumenTta. Cocrapnenue JDII skcniepumMenra.
CpaBHUTeNBHAS OllEHKA APOOHBIX perunK. Pa3zpemarormiasi ctocoOHOCTh
peruikn. MHOTOypOBHEBBIE ()aKTOPHBIE TIIAHBI.

5.4 Cocrasnenue [1DII skciepumMenTa.

5.5 CocraBnenue JI®II skcriepumenTa.

5.6 CpaBHHTENIBHAS OLIEHKA APOOHBIX peruiuK. Paspemaromas
CIIOCOOHOCTD PETITHKH.

5.5 MHoroypoBHeBble (PaKTOPHBIE IIJTAHBI.

Tema 7 Memoowr onmumuzayuy MHO2OQPAKMOPHBIX 00BEKMO8.

7.1 IlocnenoBaTenbHbIE METOIBI TOMCKA ONTUMANBHBIX PELICHUH.
Merton I'aycca-3eiinens. MeToy ciryqaifHOTO MoucKa. MeTo
rpagueHTa. MeTosx KpyToro BocXxoxaeHus (Mero1 bokca-Yuicona).
7.2 CUMILTEKCHBIH METOJ] ONTUMH3AINHA 00BeKTOB. CHMILIIEKC U €r0
MIOCIIeIOBaTEIFHOE CMEIICHUE B HAIPABIICHUH K oNTUMYyMY. Kputepnn
OKOHYAHMS MPOTIeCcCca ONTUMHU3AIINN.

7.3 OcoOEHHOCTH TUTAHUPOBAHUS M OpraHU3al|K SKCIIEPUMEHTA IPU
WCTIOJIb30BAHUH PA3IMYHBIX METOIOB ONTUMHU3AIIUH.

7.4 [TpuHINT MOCIeI0BATEIHLHOTO TUIAHUPOBAHUS IIPH ONTHMH3AITAN
00BEKTOB HUCCIICIOBAHUS.

7.5 TlocnenoBaTenbHBIE METOIBI TOMCKA ONTUMANBHBIX PELICHUM.
Mertox kpyToro BocxoxneHus (MeTon bokca-Yuncona).

22
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Buinonnenue oomauine2o 3a0anus no meme 5.
5.2 | CocraBienue IaHa SKCIEPUMEHTa BTOPOTO HOPsIKa, 00padoTKa 1 10
aHAJIN3 ero pe3yJbTaToB.

CamocmosmenvHoe usyyeHue mamepuaid no meme 0.

[owmck sxcTpemyMa GyHKIMH OTKIIMKA HA OCHOBAHUY UCTIOIH30BAHUS
MeTOAa 30510TOro ceueHus U yncena Pudonauun. OcoOEHHOCTH
ONITUMU3AINH TPU HATUIUN HECKOJIBKHAX SKCTPEMYMOB.

Tema 6 Ilnansl noucka sxcmpemyma QYHKYUY OMKIUKA.

6.1 IlocranoBka 3a1a4u ONTUMHU3AUHA. MeTOIbl ONTUMHU3ALIH
0IHO(aKTOPHBIX OOBEKTOB. 29
6.2 OcoOEHHOCTH TUTAHUPOBAHUS TIPH ONTUMHU3AIIAN CIOKHBIX
00bekToB. [ToHsATHE O METOAX YCIOBHON ONTHMHU3ALHH.

6.3 [ouck sxcTpemyma (yHKIUHU OTKJINKA HA OCHOBAaHUH
WCTIONTE30BAHMS METO/Ia 30JI0TOTO cedeHus u uncen Ornbonayyn.
6.4 OcoOEHHOCTH ONTUMU3AIIUH MIPH HATHYUN HECKOJIBKUX
9KCTPEMYMOB.

CamocmosmenvHoe usyuenue mamepuana no meme 7.
Oco0GeHHOCTH MIaHUPOBAHUS U OPTaHU3allMH SKCIIEPUMEHTa pU
WCTIONB30BaHUN Pa3IMYHBIX METOIOB onTuMu3anuu. [TpuHmmn
MOCJIEI0BATENFHOTO INIAHUPOBAHUS IPU ONTUMHU3ALMK OOBbEKTOB
uccnenoBanus. [locnenoBarenbHble METOIBI IIOMCKA ONTUMAJIBHBIX
pemiennit. Meron KkpyToro BocxoxaeHus (Meroq bokca-Yuicona).
Tema 7 Memoowvl onmumusayuu MHO20GHhAKMOPHBIX 0OBLEKMOB.

7.1 IlocnenoBaTenbHbIE METObI IOMCKA ONTUMANBHBIX PELICHUH.
Merton 'aycca-3eiinens. Meron ciydaiiHoro moucka. Metoz

7.1 | rpaguenTa. Metog kpyToro Bocxoxaenus (Meto bokca-Yuncona). 22
7 7.2 CAMIIIEKCHBIA METO/, OITUMH3ANHA 00BEKTOB. CHUMINIEKC U €T0
MOCJIeI0BaTEeNIbHOE CMEIIEHUE B HANIPaBJICHUN K onTuMyMy. Kpurepun
OKOHYaHUsI ITpoIiecca ONTHUMHU3AIIHH.

7.3 OcoOeHHOCTH IUIAaHUPOBAHUS M OPraHU3alMK SKCIIEPUMEHTA IPU
WCTIOJIb30BaHUN PA3IMYHBIX METOIOB ONTUMH3ALNH.

7.4 TlpuHIMI TOCIIEA0BATEIHHOTO UTAHUPOBAHUS TIPH ONITUMH3AIINN
00BEKTOB HCCIICOBAHHS.

7.5 IlocnenoBaTenbHbIE METOIbI TIOMCKA ONTUMAIBHBIX PELICHUH.
MeTton kpyToro BocxoxkaeHus (metog bokca-Yuicona).

Buinonnenue oomawineco 3adanus no meme 7. 4

7.2
HpI/IMeHeHI/IC METOA0B OIITUMHU3AIINN 00beKTa HUCCIICOAOBAHUA.

Hroro: 64

KonTtakTHas BHeayquTopHas pabora 4

IloaroroBka K 3a4eTy C OLEHKOU 4

BCEI'O YACOB: 132

4. IIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA 1JIsA
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS IO JUCIHUIIIUHE

4.1 Cnncok TeM, BBIHOCHMBIX [IJISl CAMOCTOSAITEJILHOTO U3yYeHHsI

Tema 3.

Bonpoc 3.4 MeToa MHOXECTBEHHON KOPPESIIUH.

Bompoc 3.5 Meton nuHeapu3zanuu.

Tema 4.

Bonpoc 4.4 Oproronanu3zanus IaHOB YKCIIEPUMEHTOB. [locTpoeHue MIaHOB OIM3KUX K ONTUMAIBHOMY
IO HCCKOJIBKUM KPUTCPUAM.

Bonpoc 4.5 XapakTepuCTUKN MaTEMAaTHYECKUX MOJIETIEH TJIAaHOB SKCIIEPUMEHTOB.

Tewma 5.

Bonpoc 5.4 Cocrasnenue [1PII sxcniepumenTa.
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Bomnpoc 5.5 Cocrasnenune JIPII skcnepumMenTa.

Bonpoc 5.6 CpaBauTenbHas OlleHKA IPOOHBIX peruiiK. Paspernaromnias cnocoOHOCTh PETLTUKH.

Bormpoc 5.7 MHoroypoBHeBbIe ()aKTOPHBIC IJIAHBI.

Tema 6.

Bomnpoc 6.3 TTouck skctpemyMa GyHKIIUU OTKIMKA HA OCHOBAaHUH MCIIOJIb30BAHUS METO/1a 30JI0TOTO
ceueHHs U yncesn OudoHaqyyu.

Bonpoc 6.4 OcobeHHOCTH ONTUMU3ALUN PU HATUYUN HECKOJIBKUX 3KCTPEMYMOB.

Tema 7.

Bonpoc 7.3 OcobeHHOCTH MIIaHUPOBAHUS U OPraHU3AIMH SKCIIEPUMEHTA MIPHU UCII0JIb30BAHUU
Pa3IUYHBIX METOJIOB ONITUMHU3AIINH.

Bonpoc 7.4 IIpuniun nocienoBaTebHOTO MIAHUPOBAHUS TPU ONTUMH3AIUN O0HEKTOB UCCIIEIOBAHUSI.
Bompoc 7.5 IlocnenoBarenbHble METOABI TIOMCKA ONTUMAJIBHBIX PEIICHU. MeTo KpyTOro BOCXOKAECHUS
(meton bokca-Ywuiicona).

Tema 8.

Bonpoc 8.3 Metobl BbIIEIEHUS CYIIECTBEHHBIX (PAKTOPOB.

Bormpoc 8.4 Mcionp3oBanue MeTo/1a CIy4aitHOTO OajlaHca MPU COCTABJICHHUH TJIaHA OTCEUBAIOIIIETO
AKCIIEPUMEHTA.

Tema 9.

Bonpoc 9.3 IToctpoenne MmareMaTH4eCKUX MOJIETICH B YCIOBUAX aJIUTUBHOTO Ipeiida.

4.2 ®dopma nmpeACTABJIEHUS NCXOHOT0 MATEPHAJIA ISl BHITIOJTHEHU S
HHIAMBHIYAJbHBIX JOMAITHUX 32 JaHUI

WuauBuyanbHble JAOMAIHUE 3a/laHUSl CBS3aHbl C MOCTPOCHMEM HEIMHEWHOM Mojenn oO0beKTa
HCCIIEJOBAaHMS, COCTaBJICHHEM IUIaHA KCIIEPUMEHTa BTOPOTO IOpPAIKa, 0OpabOTKOM M aHAJIH30M €ro
pe3yabTaToOB, IPUMEHEHUEM METO/I0B ONITUMM3ALUN 00BbEKTa UCCIIEI0OBAHUS.

JUid KaxIoro u3 TpeX WHIUMBUAYaJIbHBIX JOMAIIHMX 3a/laHui IpeljiaraeTcsi HMCIO0JIb30BaTh
BUPTYyaJIbHYIO MOJENb [0 TEMaTUKe Hay4yHOHl paboThl MaructpaHTa. [lONMOJHUTENBHO, B Cllydyae
HEO0OXOJIMMOCTH, HCIONb3yeTcss oAWH U3 20 TUNOBBIX BapHaHTOB. 21 BapuaHT NpUBEIEH B KadyeCcTBE
pHUMepa pacuera ¢ ero pesyibraramu. [IpuBogurcs Gopma npeacTaBieHus pe3yabTaToB pacyeTa B BUE
Ta0JIMLIBI U1 OCHOBHBIX BAPUAHTOB I'pa)UKOB.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHN
Vcnonb30BaHne MHTEPAKTUBHBIX 00pa30BaTeIbHBIX TEXHOJOTHH yueOHBIM IIIAHOM HalpaBJIeHUs

18.04.02 (241000.68) mo maHHOM TUCIUILIAHE HE MIPEAYCMOTPEHO.

6. ®OPMbI KOHTPOJISI OCBOEHUSA AUCHUIIJIMHBI

6.1. IlepeyeHb OLIEHOYHBIX CPEACTB VIS TEKYIEr0 KOHTPOJIsI 0CBOCHHS TUCIIUITHHBI

Texymasi arrecTanus CTyJICHTOB MPOBOJIUTCS B JUCKPETHBIE BpEMEHHBIC HHTEPBAIBI JIEKTOPOM
U TpernofaBaTeNs My, BeAYIIMMH JladopaTopHbie pabOThl M MPAKTHUYECKHUE 3aHITHUS, B CIETYIOLINX
dbopmax:

® OIICHKa pa6OTI)I Ha IPAKTHYCCKUX 3aHATHUAX,

® MHIWBUAYaJIbHBIC JOMAIIHUE 3a1aHUA.
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6.2. CocraB ¢oH/Ia OLIEHOYHBIX CPEJCTB /ISl MPOBeIeHUsI MPOMEKYTOUHOM aTTecTaluu
00y4YaKIIHUXCS M0 TUCHHILINHE

IIpomexyTOUYHBIN KOHTPOJb [0 pe3ylibTaTaM CEMeCcTpa MOXOAUT B (opME YCTHOIO 3ayera ¢
OLICHKOH (MHIMBUAYaAIBHBIN OMPOC M COOECEIOBAHNUE).

BOHpOCLI AJIA MOATOTOBKH K 32a49€TYy € OIIEHKOH

. [InanupoBaHue SKCIIEPUMEHTA - OCHOBHBIE TEPMUHBI U OIIPEICIICHUS.

. MeTop! I1aHUPOBaHMSI IKCIIEPUMEHTA.

. Koppensmmonnsiit ananus. KoaddumueHT koppensiuu.

. Aucnepcruonnsiit ananus. Kpurepuii @uiepa.

. [IpuMeHeHne KpUTEpUeEB COIIACHS UIsl IPOBEPKHU CTATUCTUYECKHUX TUIIOTES.

. 3aJ1a4y, peraeMple ¢ IOMOIIbIO AUCIIEPCUOHHOIO aHAIN3a.

. OneparuBHas xapakrepucTuka. [Iopsiok nocTpoeHus onepaTUBHON XapaKTEPUCTHKHU.
. 3a7aua ONTUMHU3ALNH SKCcTIepuMeHTa. Bei0op 00001meHHOro mapaMmeTpa ONTHMHU3AIIH.
. @YHKIMS JKENaTeIbHOCTH.

. Bo3peticTBytomue dakropsl. TpeboBaHus K pakTOpaM MpH MIIAHKPOBAHUHU IKCIIEPHMEHTA.
. OyHK1MA OTKIMKA. MOJens «4€EPHOro sSuKa.

. BeiOop Maremarnyeckoir MoJenu QYHKIIUN OTKJIMKA.

. CriocoOblI norcka onTuMyMa (pyHKIMU OTKIMKA. [1]aroBslit mpuHIMIIL

. [IpunsATHE pemenuil nepe IaHMPOBAHUEM SKCIIEPUMEHTA.

. [TonHbIH (PaKTOPHBIN IKCIIEPUMEHT.

. DkcniepuMeHT THa 2K. MaTpuiia miiaHupOBaHUs SKCIIEPUMEHTA.

. CBoiicTBa nonHOro (hakTOpHOro dKcrepumeHTa tuma 2K. Maremaruyeckast MOJIEIb.

. ApoOGHBIi PaKTOPHBIH SKCIIEPUMEHT.

. Pangomuzanus.

. O6paboTka pe3yabTaTOB IKCIIEpUMEHTa. MeToIbl PETPECCHOHHOTO aHAJIK3a.

. IIpoBepka aleKBaTHOCTHU NIOJy4YEHHOW MAaTEMaTHUECKON MOJEIH.

. MeTo HauMEeHbIINX KBaApaTOB.

. IlpoBepka 3HaunMOCTH K03(p(PULIHEHTOB perpeccuu.

. [IpunHsATHE perenuil nociae NoCTPOEHU MOJIEIIN MTPOLIeCCa.

. MeTopl BOCX0XKIEHUS 110 IIOBEPXHOCTH OTKJIMKA.

. JIBM>KeHue 1o rpaueHTy QyHKIUU OTKIuKa. KpyToe BocXoxIeHue.

. Knaccugukanus skcriepuMeHTaIbHbIX [IaHOB.

0NN KW
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N AN P W= OOV WNIAWN—=O

@OoHJI OLEHOYHBIX CPEACTB, MEPEUYEHDb 3aJaHUN Ul NPOBEACHUS IIPOMEKYTOYHON aTTeCTaluH, a
TaK)K€ METOJMYECKHE YKa3aHusd JUI NPOBEACHUS IPOMEKYTOYHOM aTTECTAalMU IPUBOAATCS B
[Tpunoxenuu 4 x paboueil mporpamme.

7. YYEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHE
JNCHUIIVIMHBI

7.1. IlepeyeHb OCHOBHOI M JONOJHUTEILHON y4eOHOI IUTEPaTypPhI

Tabnuya 9.
OcHoBHas JuTepaTypa
No YueOHuK, yueOHOe mocooue (mpuBoautcs oubnuorpaduueckoe Pecypc Kon-Bo
/i onucaHue yyeOHHKa, y4eOHOTro ocooust) HTB CamI'TY 9K3.
BBenenue B TeopHio Iu1aHupoBaHus dKkcniepumenTa [Teker] : Pecypc 10

1. | yue6. mocobue / H. . Cunnsies, H. T. Bunucosa. - M. : 31-Bo HTB CamI' TV
MI'TY um.H.D.baymana, 2011. - 463 c. : Tabi., cxeM. -
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[ Bubnnorp.: c. 444-445. | | |

JlonosHuTEIbHAS JUTEpPaTypa

No VYuebHuk, yuedHOE mocodue, MoHorpadus, cripaBoyHas Pecypc Kon-Bo
n/n autepatypa (npuBoauTcs OndIHorpaduyecKkoe OnMucaHue) HTB CamI'TY IK3.
ONTHMHU3AIMOHHBIE METOIBI NPUHATHS pemienus [Tekcr] :  yd4eO. Pecypc
1. | mocobue /B. 1. Barumes, b. O. 3abepxunckuii ; Camap.roc.texi.yn-T. - | HTB CamI'TY 15
' Camapa : [06. 1.], 2014. - 131 c. : puc., Tadi. - bubmmorp.: c. 129.
HudopmanmoHHO-IporpaMMHOe  OOecriedeHre aHau3a qanHbix [Tekcr) Pecypc
2 : yue6.mocobue / O. M. barumesa ; Camap.roc.TexH.yH-T. - Camapa : [06. | HTB CamI TV 49
" | m.],2010. - 173 c. : rpad., cxem., Tab. - bubmmorp.: c. 164-166.
Opranmzamus sxcrepuMenTa [Tekct] : yae6.mocodue / B. I1. ComoBses, Pecypc
3 E. M. boraros . - Crapsrit Ockon : THT, 2013. - 253 c. : puc., Tadm. - | HTE CamI' TV 10
" | Bubmuorp.: c. 235. - ISBN 978-5-94178-302-1 (B 1ep.)
[TnanupoBaHWe, OpraHU3alMs U MPOBEICHUE HAYYHBIX HCCIICIOBAHUM B Pecypc
MamuHocTpoeHUH [Teker] : yue6. mocodue / A. U. bapboteko [u ap.]. - | HTE CamI' TV 5
4. | Crapsiit Ockon : THT, 2014. - 500 c. : puc., Tabn. - buémuorp.: c. 473-
477. - ISBN 978-5-94178-402-8 (B mep.)
AHanu3 TaHHBIX U TUIAHUPOBaHUE dKcriepuMenTa [Teker] @ ¢0.3amad / Pecypc
5 | Cocr. B. 1. Kynep ; Camap.roc.TexH.yn-T, Mndopm-.n3Mep.TeXHuKa. - HTE CamI'TY 10

Camapa : Camap. roc. TexH. yH-T, 2011. - 19 c.

7.2. IlepeuyeHb pecypcoB HH(OPMAIMOHHO-TEIeKOMMYHUKAUUOHHOH ceTH «AHTepHET»

Cucrema moucka npupoJHO-pecypcHoii uadopmarmu - http://list.priroda.ru

OTkpsiTast cripaBoYHO-UHpOpMaIoHHas ciayxo6a «Ecoline» - http://www.ecoline.ru

«3en€Hplil NUTI03» - MYTEBOIWTENb MO HSKOJIOTHYECKUM HH(POPMAIMOHHBIM pecypcam -
http://zelenyshluz.narod.ru/

European Environment Agency (EEA) - http://www.eea.europa.eu/

The Global Environmental Information Exchange Network - http://www.unep.org/infoterra/
AKTyaJbHBIM pa3jienaM dSKOJIOTMH - KHUTH, CTaThH, yYCOHHKH, METOIMYECKHUE MaTephalibl -
http://www.ecoline.ru/

bubaroTeka yqeOHUKOB 10 sKooruu - http://window.edu.ru/window/library

Bceepoccwuiickuii sxomoruueckuii moprain - http://ecoportal.ru/

Enunast  xomwiekuuss — OUQpoOBBIX  oOpa3oBaTelbHBIX  pecypcoB - http://school-
collection.edu.ru/catalog/
Mex1yHapoaHbIit noprain o 9KOJIOTHH u OKpyIKaromien cpene-

http://www.greenwaves.com/russian/indexrus.html

Muxkpoopranusmsi - http://microorganizmy.naukadv.ru/

Hanumonaneusiit mopran «IIpupoaa Poccumy - http://www.priroda.ru/

[Mpupona u sxomnorus - http://www.priroda.su/

[Tpo6aemsr sBosroninu - http://macroevolution.narod.ru

[TpoGemsl 3BomIOIIMK OHochepsr - http://macroevolution.narod.ru/

Poccuiickue 3enmensie crpanuils - http://rgp.agava.ru/

OdurranbHBIN callT )KypHaiia «9Koyiorus mpousBoacTBa» http://www.ecoindustry.ru

Google Scholar [Dnextponnsiii pecype].- Pexxum qoctyma: http://scholar.google.com, cBo6oaHbIii.
— 3ari. ¢ 9KkpaHa. (TIOUCKOBasi cHCTeMa, pa3paboTaHHasl CIENUANIBHO I CTYJICHTOB, YUCHBIX U
UCcIeoBaTeNe, MpenHa3HayeHa JUisi MoMcKa MH()OpMANUK B OHJIAWHOBBIX aKaJeMHYECKUX
KYpHaIax ¥ MaTepualiaX, IpOIIEANINX YKCIEPTHYIO OIIEHKY).

PUBK [Dnekrponusiii pecype].- Pexxum mocryma: http://www.ribk.net, cBoboansrii. — 3ari. ¢
skpana. (moptan "Poccuiickoro nHMOpMaIMOHHO-OMOIMOTEYHOT0 KOHCOPIIyMa" MPEI0CTaBIISET


http://list.priroda.ru/
http://list.priroda.ru/
http://zelenyshluz.narod.ru/
http://www.eea.eu.int/
http://www.eea.europa.eu/
http://www.unep.org/infoterra/
http://www.ecoline.ru/
http://window.edu.ru/window/library
http://ecoportal.ru/
http://www.greenwaves.com/russian/indexrus.html
http://microorganizmy.naukadv.ru/
http://www.priroda.ru/
http://www.priroda.su/
http://macroevolution.narod.ru/
http://macroevolution.narod.ru/
http://rgp.agava.ru/
http://www.ecoindustry.ru/
http://scholar.google.com/
http://scholar.google.com/
http://www.ribk.net/
http://www.ribk.net/
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BO3MOYXHOCTh PACHIMPEHHOT0 MOKCKa OMOInorpapuieckux JaHHBIX U MOJTHOTEKCTOBBIX PECYPCOB
B OJIGKTPOHHBIX Karajorax TIISITHU KpynHedmux Oubmmorek Poccum: Bceepoccuiickoit
rocyJapCcTBEHHOW OMOJMOTEKe WHOCTpaHHOW JuTeparypel uM. M.U. Pymomuno, Hayunoi
oubmuoreke MI'Y  um. JlomonocoBa, Ilapmamentckoit  Ombnmorexe, Poccuiickoit
rocyaapcTBeHHOM Oubanoreke, Poccuiickoit HalimoHAIBbHOW OUOIMOTEKE).

YuuBepcurerckas nHhopMamonHasi cuctema Poccust [DnekTpoHHBIH pecypce].- Pexxum mocryna:
http://www.cir.ru, mocrym 1o OOIIEYHHMBEPCHTETCKOM CETH. — 3ari. ¢ JKpaHa. (BKIIOYaeT
HOpPMATHUBHBIE JOKYMEHTHI (heAepabHOTO YpOBHSA, HayuHble m3manuss MI'Y, ananutuyeckue
m3ganus  (OkypHanm  "Dkcmept"), JOKIAnbl, MyOJUKAIMU W CTAaTUCTUYECKHE MACCHBBI
HCCIIEI0BATENbCKUX LIEHTPOB U JIp.).

SCIRUS [Dnextponnsiii pecypc].- Pexxum gocrtyma: http://www.scirus.com, cBoGoaHbIi. — 3ari. ¢
9KpaHa. (TIOMCKOBas CHCTEMa, HalleJIeHHAas Ha MOWUCK HCKIIOYUTEIHHO HAyYHOH WH(OpMAaIuy,
MO3BOJISIET HAXOAUTh MH(GOPMALIMIO B HAyYHBIX JKypHajaX, MEPCOHANBHBIX CTPAHUIAX YUYEHBIX,
YHHUBEPCUTETOB M UCCIIEIOBATEIBCKUX HEHTPOB. J[OCTYIl K OJHBIM TEKCTaM CTAaTed U3 )KYPHAJIOB
BO3MOXEH TOJIBKO IS TTOJITUCYHKOB).

ScienceResearch.com [DaeKTpOHHBIH pecypc].- Pexum JIOCTYyTIA:
http://www.scienceresearch.com, cBoOoaHblid. — 3aria. ¢ 93kpaHa. (MOMCKOBas CHCTEMa
MIPEIOCTABIIAET BO3MOKHOCTh OJHOBPEMEHHOI'O IOMCKAa B HAYYHBIX JXypHaJlax KpYHMHEHIINX
uznatenbcTB, Takux Kak Elsevier, Highwire, IEEE, Nature, Taylor and Francis u ap. A Takxe B
OTKpBITBIX 0a3zax nanubix: Directory of Open Access Journals, Library of Congress Online
Catalog, Science.gov u Scientific News. ITouck B XypHajaX BO3MOXEH IO 12 OTACIbHBIM
npeaMeTHeIM pyOpukam. [loiaHble TeKCThl cTaTell W3 KYpPHAJIOB JOCTYIHBI TOJNBKO JUIS
MTOATTMCYHUKOB).

NIST Chemistry WebBook [DnexTponHbIi pecypc].- Pexum JoCTyma:
http://webbook.nist.gov/chemistry/, ceo6oambIii. — 3ari. ¢ skpaHa. (cripaBouHast kuura MHcTUTYyTA
CrangaproB u Texnomorun CIIA coaepXuT TEPMOXUMHUYECKUE, CHEKTPaJIbHbIE JaHHbIE,
MMOTEHIMAaIbl MOHU3AIMHU, CPOJCTBO K AJEKTpOHY M mp. s cBbime 10000 opraHuyeckux u
HEOPraHUYECKUX COECTUHEHUM).

American  Chemical Society (ACS) [Dnekrponnsiit pecypc].- Pexum  gocryma:
http://www.pubs.acs.org/, noctym 1o oO0IIeyHHUBEPCUTETCKOW CeTH. — 3arj. ¢ 3KpaHa. (IOJHBIE
TEKCThl JKYPHAJIOB H3JAaTeNbCTBa AMepHKaHCKOro xumuueckoro obmectBa (The Journal of
Organic Chemistry, Journal of the American Chemical Society, Organic Letters, Chemical
Reviews, Bioconjugate Chemistry, Biochemistry u ap.) ¢ 1996 r. mo Hacrosiiee Bpemsi).
ScienceDirect [DaexkTponnsiii pecypc].- Pexxum mocrtyma: http://www.sciencedirect.com, moctym
0 OOIEYHUBEPCUTETCKOM ceTh. — 3aril. ¢ 3kpaHa. (noctyn k 108 sxypHanam o xumuu ¢ 2002 .
[0 HacTosllee BpeMs, u3gaBaeMblx komnaHuei Elsevier Science u psiioM Ipyrux NpPECTHKHBIX
Hay4YHBIX H3JIaTEJIbCTB, [TO3BOJISIET MPOBOANUTH MOUCK B BEAYIIMX HAY4HbIX OMOIMOrpaduueckux
0a3ax maHHBIX (0KOJI0 30 MIJLTHOHOB 3aITUCEH)).

OnexTtpoHHble pedepatuBHble KypHatsl BUHUTU [Onexrponnslii pecypc].- Pexxum goctyna:
http://www.lib.tpu.ru/cgi-bin/viniti/zgate? Init+viniti.xml,viniti.xsl+rus, JOCTYTI o
OOIIIEyHUBEPCUTETCKONH CeTH. — 3aril. ¢ 3KpaHa. (MH(OPMAIMOHHBIE COOOIIEHUS O HAayYHBIX
JOKYMEHTaX II0 €CTEeCTBEHHbIM M TEXHHYECKMM HayKaM, B 0a3ze JaHHBIX MPEACTaBICHO
cojiepkanue BeImyckoB POK, BbimuckiBaeMbIX OnOIMOTEKOM B anekTpoHHOM Buje ¢ 2005 rozaa).
Swetsnet Navigator [DnexTpoHHbBIH pecypc].- Pexxum JIOCTYTIA:
http://lwww.swetswise.com/public/login.do, cBoGomubiii. — 3arm. ¢ dkpana. (0a3a JaHHBIX
MHOCTPAHHBIX KYPHAJIOB MO (U3UKE, XUMHH, reorpaduu, UCTOPUH, S3bIKO3HAHUIO, (hunocoduw,
pENUTUY, HAYKOBEACHHIO, COLMAJIBHBIM U IPYTUM HayKaM,. IIOJIHOTEKCTOBBIA JOCTYI BO3MOKEH K
6omee yem 2 500 sxypHaoB.).

SPRINGER [OnexkTpoHHbIN pecypc].- Pexum JIOCTYyTIA:
http://www.springerlink.com//home/main/mpx, http://www.springerlink.de/reference-works,
JIOCTYI TI0 OOIICYHUBEPCUTETCKON CeTH. — 3aril. ¢ dKpaHa. (IOCTymHBI okoio 470 KypHaloB U
KHHUTHY U3JaTeIbCTBA, BKIIOYAs 34 MOJHOTEKCTOBBIE SHIUKIIONEINN ).


http://www.cir.ru/
http://www.cir.ru/
http://www.scirus.com/
http://www.scirus.com/
http://www.scienceresearch.com/
http://www.scienceresearch.com/
http://webbook.nist.gov/chemistry/
http://www.pubs.acs.org/
http://www.info.sciencedirect.com/
http://www.sciencedirect.com/
http://www.lib.tpu.ru/cgi-bin/viniti/zgate?Init+viniti.xml,viniti.xsl+rus
http://www.lib.tpu.ru/cgi-bin/viniti/zgate?Init+viniti.xml,viniti.xsl+rus
http://www.swetswise.com/public/login.do
http://www.swetswise.com/public/login.do
http://www.springerlink.com/home/main/mpx
http://www.springerlink.de/reference-works
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Blackwell [Dnextponnstit pecypc].- Pexxum mocryma: http://www.blackwell-synergy.com, noctyn
10 OOIIEYHUBEPCUTETCKOM CeTU. — 3arji. ¢ 3KpaHa. (MOJHOTEKCTOBBIE JJIEKTPOHHBIE HAYYHBIC
’KYPHaJIbl, 0XBAaTHIBAIOIINE BCE O0JIACTH €CTECTBEHHBIX M OOIIECTBEHHBIX HAYK).

Hayunas snekrponHas 6ubimoreka [DnekTpoHHbIid pecypc].- Pexxum mocryma: http://elibrary.ru,
JIOCTYIl IO OOIICYHUBEPCHUTETCKOW CETH. — 3aril. ¢ 9KpaHa. (AOCTYNm K TOJHBIM TEKCTaM
MEPpUOANYCCKUX H3,HaHPII>i 10 BCCM HAIIpaBJICHUAM HAayYHbIX ,HI/ICI_II/IHJ'II/IH).

WORLD SCIENTIFIC Publ [DnexTponHsIit pecypc].- Pexum JIOCTYyTIA:
http://www.worldscinet.com, cBoGoaHbIli. — 3arim ¢ 3KpaHa. (KOJUICKIMH JKYPHAJIOB I10
HECKOJIbKUM TeMaTHKaM, B TOM YHCJIC TI0 XUMUH).

SCIENCE [DnekTpoHHbIi pecypc].- Pexxum nocryma: http://www.sciencemag.org, cBOOOTHBINA. —
3ari. ¢ ’KpaHa.

Bulletin of the Chemical Society of Japan [DaektponHsiii pecypc].- Pexum mocryma:
http://www.csj.jp/journals/bcsj/index.html, ceoGoambIi. — 3ari. ¢ skpaHa.

Central European Journal of Chemistry [Dnektponnsiii pecypc].- Pexum mocryma:
http://www.springerlink.com/content/1644-3624/, cBo6oHbI#t. — 3ari. ¢ 9KpaHa.

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHbI
1. JlekuuoHHbIE 3aHATHUSL:
KOMIUICKT 3JICKTPOHHBIX MTPE3EHTAIIHI/CIIaiiI0B,
ayJIUTOPHS, OCHAILEHHAs IPE3EHTALlMOHHON TEXHUKON (ITPOEKTOP, HOYTOYK)
2. IlpakTuueckue 3aHATUS:
* KOMIUIEKT 3JICKTPOHHBIX MPE3eHTAIUi/CI1ai10B,

KOMIUIEKCHast yuyeOHas nabopatopust kadenpsl XT u I1D, ocHalieHHass KOMIBIOTEPHOU
TEXHHUKOM ¢ ImakeToM o(HUCHBIX IporpaMM U HaacTpoiikoii chemometrics k EXCEL;

3.Ilpouee:
paboudee MecTO IpenoaaBaress, OCHAIIEHHOE KOMITBIOTEPOM U J0cTynoM B HTepHeT;

paboune MecTa CTYIEHTOB, OCHAIlEHHbIE KOMIIBIOTEpAMH C JOCTyroM B WHTepHer,
npeHa3HaYeHHbIE 151 paOOTHI B AJIEKTPOHHON 00pa30oBaTeNIbHOM cperie,

pecypcbl HayuyHO-TeXHUueckoi oubnuorexku CamI' TV
pecypcet UBI] CamI'TV.


http://www.blackwell-synergy.com/
http://www.blackwell-synergy.com/
http://elibrary.ru/
http://elibrary.ru/
http://www.worldscinet.com/
http://www.chemistry.or.jp/journals/bcsj/index-e.html
http://www.csj.jp/journals/bcsj/index.html
http://www.springerlink.com/content/1644-3624/
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[Tpunoxenue 1
AHHOTaNUsA padoyeil MporpaMmmbl

JucuumimHa «OCHOBbI Hay4YHBIX MCCIEAOBAHUI» OTHOCUTCS K BapuMaTUBHOM dYacTh nukia bl
JTUCIHIUIAH TOATOTOBKH MaructpoB 1o HampasieHuro 20.04.01 Texnocdepnas 6e30macHOCTb (YPOBEHb
MarucTparypsl) mnpodumo «MOHUTOPUHT TEPPUTOPHUM C BBICOKOH aHTPONOTEHHOW HAarpy3Kou».
JucuuiuinHa peanusyercs Ha HedrerexHomornueckoMm (akymprere @I'BOY BIIO CamI'TY kadenpoit
«XUMHYECKask TEXHOJIOTHSI U TPOMBIIIIJICHHAS SKOJIOTHS.

B pesynpTaTe OCBOCHHS YKa3aHHOW MarvuCTepCKOW MPOTpaMMBbl BBITYCKHUK JOJDKCH 00Ja1aTh
CJIEYIOIUMU KOMIETSHIIUSIMHU:

OIIK-2: cnocoOHOCTBIO TEHEPUPOBATh HOBBIE HJIEH, WX OTCTAaWBaTh M IIEJICHAIPABICHHO
pealln30BbIBATh;

ITK-8: cmocoOHOCThIO OPUEHTUPOBATHCS B MOJHOM CIEKTPE HAYYHBIX MPoOsieM MpodecCHOHATBHON
obmacTu.

CopepxaHue IUCHHUILUTMHBI OXBAaTHIBAET KPYr BOMPOCOB, CBSA3aHHBIX C OCHOBAMH IIJIAHUPOBAHUS

HKCIIEPUMEHTOB, MAaTEMAaTHYECKUMH METOJaMH OOpa0OTKH 3KCIEPUMEHTAIBHBIX JaHHBIX, BKIIOYAIOLIUX
cOOp M aHaj W3 JAHHBIX, OLIGHKY HEM3BECTHBIX MapaMETPOB PACIPEIEICHUs, TPOBEPKY CTATHCTUYCCKUX
TUIIOTE3, KOPPEIALUOHHBIN U PErPECCUOHHBIN aHAJIN3.

[IpenogaBanue JAUCHUIUIMHBI TPEIyCMATPUBACT CleAyOmue (OpMBI OpraHu3anuu  y4eOHOTO
Iporecca: JICKIMH, MPAKTUICCKUE 3aHATHUs, JIa0opaTOpHBbIC PabOThI, CAaMOCTOSTENIbHAs paboTa CTYICHTA,
KOHYJIbTAIUH.

[TporpaMMoi#i TUCHMILIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUABI KOHTPOJISA: TEKYIIMH KOHTPOIb
yCIIEBaEMOCTH B (OpPME BBHIINOJIHEHUS W OTYETOB IO JIAOOpaTOpHBIM paboTaM, OICHKH padOThl Ha
MPAKTUYECKUX 3aHATHSIX W WHAMBHUIYAIBHBIX JOMAIIHUX 3a/JIaHUIl M MPOMEXKYTOUYHBIH KOHTPOJIb B (opMme
3a4é€Ta C OIEHKOIA.

OO0miass TPyIOEMKOCTh OCBOEHHUS TUCIHHUIUIMHBI COCTaBisieT 4 3aueTHble enuHUIbpl, 144 wuaca.
[TporpaMMo#i AUCHHUILTUHBI MPEAYCMOTPEHBI JICKIIMOHHBIC 3aHATHS — 6 9YacoB, MPAKTHYCCKHUE 3aHATUS —
6 gacoB, camocTrosTelbHas paboTa cryaeHTa — 132 gaca, B ToM uncie 4 yaca JJis MOJATOTOBKH K 3a4eTy.
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[Tpunoxenue 2
METOJUYECKHUE PEKOMEHJIAIIUU IIO CAMOCTOSITEJIBHOM PABOTE
CTYAEHTOB 110 JUCHUIIJVIE «OcHOBBI HAYYHBIX HCCJIEI0BAHUIN»

BBoanasi yactn

CaMmocrosiTenbHass paboTa CTYACHTOB SBIAETCS OAHOW M3 BaXKHEMIIUX COCTABISIONIMX Y4YeOHOro
mporecca, B X0Jie¢ KOTOPOTO MPOUCXOIUT (GOPMUPOBAHUE 3HAHWM, YMEHUI U HAaBBHIKOB B y4eOHOM, HAy4HO-
UCCIIEIOBATENbCKOM,  MPO(EecCCHOHAIBHON  JesATeNbHOCTH,  (OPMUpOBAHHWE  OOUICKYJIbTYPHBIX U
poeCCHOHATIBHBIX KOMIIETEHINH OyIyIIero MarucTpa.

Y4eOHo-MeToIUYECKOEe OOecrneueHne Co3AaéT Cpely aKTyajau3allid CaMOCTOSITeNIbHOM TBOPYECKOH
aKTUBHOCTH CTYJCHTOB, BBI3BIBAECT IMOTPEOHOCTh K CaMOIIO3HAHMIO, caMooOy4deHHo. Takum o0pas3om,
CO3/1al0TCS MPEANOCHIIKU «IBOIHON MOATOTOBKUY» - TMYHOCTHOTO U MPOGECCHOHATBHOIO CTAHOBJICHUSI.

JUist yCHENHOTO OCYIIECTBICHUS] CaMOCTOSTEIbHOIN paboThl HEOOXOMMBI:

1. KoMIieKcHBIH MOAX0A OpraHu3aliyd CaMOCTOSITENbHON paboThl 1Mo BceM (opMaM ayAUTOPHON

paboThI;

2. CoueraHue BceX YypOBHEH (THUIIOB) CaMOCTOATEIbHOW pabOThl, MPEAYCMOTPEHHBIX paboueit

IIPOrpamMMOoN;

3. OobecrieyeHne KOHTPOJIS 32 KAYECTBOM YCBOCHHUSI.

Meronuyeckue Marepuanbl IO CaMOCTOSITEJIbHOM padoTe CTYIEHTOB COJIEpXaT LEJIeBYIO
YCTaHOBKY HM3y4aeMbIX TE€M, CIHCKH OCHOBHOW W JOMOJHUTEIBLHON JTUTEpaTyphl AJId U3YYEHUS BCEX TEM
JUCLUIUIMHBIL, TEOPETUYECKHE BOMPOCHI U BOIPOCHI JJISI CaMOINOATOTOBKH, YCBOMB KOTOpPbIE MaruCTPaHT
MOJKET BBINOJIHATH ONpEAeNCHHbIC BUABI JIEATEIbHOCTH (IIpeljiaraeMble Ha MPaKTUYECKUX, CEMUHAPCKUX,
71a00paTOPHBIX 3aHATHSIX ), METOAMYECKHIE YKa3aHUs U CTYACHTOB.

1.1 Buabl caMoCTOSITEILHOM PadoThI

Paboueit mporpamMmMoil TUCHUTUTHHBI TIPETyCMOTPEHBI CIEAYIOMUE BUIBI CAMOCTOSTEILHOW PaOOTHI
CTYZCHTOB
1.2 CamocrosiTesbHasi padoTa, o0ecnnedyuBaOIIasi MOATOTOBKY K TEKYIIUM ayIMTOPHBbIM 3aHATHAM
- 0nA 061a0enus 3HAHUAMU. YTeHHe TeKkcTa (yd4eOHHMKa, JOIMOJHHUTEIbHOM JIMTepaTypbl, Hay4YHBIX
nyOnauKanuil); COCTaBJI€HHE IUIaHAa TeKCTa; rpaduueckoe U300pakeHUE  CTPYKTYphl — TEKCTa,
KOHCIEKTUPOBAaHUE TeKcTa; paboTa CcO CIOBapsIMH M CIOPaBOYHHKAaMHU; paboTa C HOPMATUBHBIMH
JOKYMEHTaMH;  y4yeOHO-ucclie[joBaTelabcKas paboTa; MCHOJIb30BAaHUE ayAuo- W BHJEO3AIMCEl;
KOMIIBIOTEPHOU T€XHUKH, IHTEpHET U 11p.;

- 01a 3aKpenjieHuss u cucmemamuszayuy 3Hauui: paboTa C KOHCHEKTOM JIeKIuu (00paboTka TeKcTa);
aHanuTH4eckas padora ¢ GakTUYeCKHMM MaTtepuanoM (yueOHHKaA, JOMOJHUTENBHON JTUTEepaTyphl, HAyUYHBIX
nyOIuKanui, ayJJuo- U BUI€03aIUCeil); COCTaBJICHHE IJIaHa M TE3UCOB OTBETA; COCTABIIEHUE TAOIUIl U CXEM
JUIS cUcTeMaru3anuu (aKkTUYeCKOro MaTepuarna; W3y4eHHe HOPMATHBHBIX MaTepHajoB; OTBETHl Ha
KOHTPOJIbHBIE ~ BOIPOCHI; aHAJTUTHYecKas o00paboTka TekcTa (aHHOTHPOBAHME, PELEH3UPOBAHUE,
pedepupoBaHue U 1p.); TOATOTOBKA COOOLIEHUN K BBICTYIUIEHUIO HA CEMHHApE, KOH(MEPEHIMH; 10 r0TOBKA
pedepaToB, TOKIAI0B; cCOCTaBiIeHHEe OnbInorpadun; TECTUPOBAHUE U JIP.;

-0n15 hopmuposanus ymenuii: pelieHue 3a1ad U ynpaKHeHUH 1o oOpasily; pelieHne BapuaTUBHBIX 3a]a4d U
VIpaXHEHUH; BBIIOJHEHHE YepTeKel, CXeM; BBIINOJHEHHE pacueTHO-rpaduyeckux pabdoT; peleHue
CUTYallUOHHBIX TPOM3BOJCTBEHHBIX (IPO(GECCHOHANBHBIX) 33/]a4; TIOArOTOBKA K JICJIOBBIM HIPaM;
MPOEKTUPOBAHUE U MOJEIUPOBAHUE PA3HBIX BUIOB U KOMIIOHEHTOB MPO(ECCHOHATBLHOU AESITeTbHOCTH;
MOJITOTOBKA KYPCOBBIX M JUIUIOMHBIX PadOT (IIPOEKTOB); 3KCIEPUMEHTAIbHO-KOHCTPYKTOpPCKas paboTa;
UCCIIeIoBaTeNbCKas U MPOeKTHas padoTa.

1.2.1 IlpopadoTka TeopeTHYECKOr0 MaTepuaa (yueOHMKAMU, NePBOMCTOYHUKAMM, JONOJTHUTEIbHOU
JIUTEPATYPOii)

[Ipu u3ydyeHnn HOBOTO MaTepHualia Ha JIEKIHMIX, OCBEIIAIOTCS Hanboiee BaXKHbIE M CIIOKHBIE BOIIPOCHI
y4eOHOW JUCIUTIIIMHBI, BBOJUTCS HOBBIN (DaKTHUYECKUN MaTepHal.

[ToaTomy K KakIOMY HOCIEAYIOLIEMY 3aHSITHIO CTYI€HThI TOTOBATCS IO CIEAYIOLIeH cxeme:

- pa300paThCsl ¢ OCHOBHBIMHU IMOJIOKEHUSIMU TPEIIECCTBYIOIECH JIEKIINH;

- U3YYUTHh COOTBETCTBYIOILINE TEMbI B Y4€OHBIX TOCOOUSIX.
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1.2.2 PabdoTa ¢ 10NO0JTHUTEIbHOH Y4eOHOH U HAYYHOH JIMTEPATYyPOii.

Bxitouaer B ce0st cocTaBlieHHE IUIaHA TEKCTa; Tpauueckoe H300pakeHUE CTPYKTYpHl TEKCTa;
KOHCIEKTHPOBaHHE TEKCTa; BBIMKUCKUA U3 TEKCTa; paboTa cO CIOBAPSMU U CHPABOYHHKAMH; 03HAKOMJICHHE C
HOPMATHUBHBIMU JOKYMEHTaMH; KOHCIIEKTHPOBAHHE HAYYHBIX CTaTEH 3aJaHHON TEMaTHUKU.

1.2.3 CocTaBiieHue npe3eHTAIMIl HA TeMbl JIEKIU

IIpakTHyecKue peKOMeHAANMH M0 CO3TAHUIO MPe3eHTALMI

Coznianue npe3eHTanuu COCTOUT U3 TPEX ITAIOB:

1. IlnanupoBaHWE TMpe3eHTAMM — 3TO MHOTONIArOBasl MpPOIEaypa, BKIIOYAIOIIAS OMNpEAeTICHHE
LeNeil, u3ydeHue ayuTopun, GopMUpOBaHUE CTPYKTYPHI U JIOTUKH [10Ja4u MaTepuaa.

2. PazpaboTka npe3eHTalnun — METOI0JIOTHIECKHe 0COOEHHOCTH TOATOTOBKY CIIalJI0B MPE3CHTAINH,
BKJIIOYAsi BEPTHKAIbHYI0O W TOPU3OHTAJIBHYIO JIOTHKY, COJEp)KAaHUE M COOTHOIIEHHE TEKCTOBOW U
rpaduueckoit nHpopMaIHH.

3. PeneTunus npe3eHTany — 3TO IPOBEpKa U OTJIaKa CO3AaHHOMN MpPe3eHTaIUH.

1.2.4 IlepeyeHb TeM, BHIHOCHUMBIX /ISl CAMOCTOSITEIbHOM PadoThI CTY/IEHTOB

OpHMM U3 BHJIOB CAMOCTOSTEIbHONU pabOThl, MO3BOJISIONICH CTYIEHTY 0oJiee MOJIHO OCBOUTH y4EOHBIN
MaTepual, SBJISICTCS MOIIOTOBKA COOOIIeHNH (JIOKIaI0B), acce, pedepara.

Jloknag — 3TO Hay4yHOE COOOIEHHWE Ha CEMHUHAPCKOM 3aHSTHU, 3aC€JaHMM CTYJAECHYECKOrO0 HAyYHOTO
KPYXXKa WU CTYIEHYECKOH KOH(pEPEHINH.

Occe —  xaHp  ¢dumocodckol,  IUTEPaTypHO-KPUTUYECKOW,  HCTOPUKO-OHOTpadudecKom,
NyOJIMIIUCTUYECKOH  TPO3bI, COYETAIOUIMHA  IMOAYEPKHYTO HMHIMBUAYATbHYIO TO3UIMIO  aBTOpa C
HEMPUHYKJIEHHBIM, YaCTO MapaJoKCATbHBIM U3JI0)KEHUEM, OPUEHTUPOBAHHBIM Ha PA3TOBOPHYIO PEYb.

Pedepar — 510 KpaTKOE M3II0KEHHE COBPEMEHHOW HAYYHOU M y4eOHOU JIHUTEpaTypsl, KYyPHAIbHBIX U
ra3eTHBIX MyOIUKALUNA, CTATUCTUYECKUX MAaTEPUAaJIOB [0 KOHKPETHOM TeMe.

[Iponecc Hanmcanus pedepaTa BKIIOYAET B ce0sl HECKOIBKO ATAIOB!

BBIOOp TeMBbI pedepara;

MOMCK HAYYHOH 1 yd4eOHOI JIMTepaTyphl 110 BHIOPaHHOH TeME 1 ee 0030D;

pa3paboTka 1miaHa pedepara;

HanucaHue couepkanus pedepara;

oopmienue pedepara B COOTBETCTBUU C TPEOOBAHUSIMU;

cnava pedepara npenogaBaTesio u €ro 3aluTa rnepes ayaAuTopuei

olleHKa pedepaTa (OLEHMBAETCS  YPOBEHb IIOJHOTHI IPOBEIEHHOIO MCCIIEOBAHUS;KaueCTBO
oopmiennss pabOTBI; CaMOCTOSATENBHOCTh CTYJIEHTa, TBOpPYECKas HWHUIMATHBA M YMEHHUE 3allUIIaTh
OPUHSATHIC PEIICHNS).

Cremyer BBLACTHUTD MOATOTOBKY K 9K3aMEHaM, 3a4eTaM, 3alliUTaM KaK OCOOBIH BHJ CAMOCTOSATEIBHOM
paboTbl. OCHOBHOE €ro OTIMYME OT JAPYIMX BHUAOB CaMOCTOSTENBHOW pPabOThI COCTOMT B TOM, 4TO
o0ydJaroIuecsl pemaroT 3aJady akTyaJu3alul W CHCTeMaTH3allii y4eOHOTO MaTepualia, MPUMEHEHHUs
NPUOOPETEHHBIX 3HAHUH M yMEHHH B KauyecTBE CTPYKTYPHBIX 3JIE€MEHTOB KOMIIETEHLUH, (pOpMHUpOBaHUE
KOTOPBIX BBICTYIIAET LIETBIO M PE3YIHTaTOM OCBOCHHS 00pa30BaTEIbHONW MPOTPAMMBI.

B pamkax nuctumianabl «OCHOBBI HAYYHBIX MCCIeJ0BAHUID UCTIONB3YIOTCS CIIEIYIOIUE BHIbI
CaMOCTOSITENTLHOM paboThI:

- CAaMOCTOATENIbHOE N3YUYEeHUE MaTepualia o TeMaM JIEKLUH;

- BBITIOJTHEHUE WHAMBHUTyaIbHOTO TIOMAITHETO 3aaHHUs;

- MOJITOTOBKA K OTYETY MO Ja0OpaTOPHBIM paboTaMm.

Leabio caMmoCcTOATEIBLHOM PadOTHI SBISETCS BBIMOJTHEHUE MATUCTPAHTAMU OOJBIION
WHNBUIYATBHON pa0OOThI, CBSI3aHHOW C OCMBICIICHUEM TEOPETHYSCKOTO MaTepHalia 1o TeMaM JISKIIHMA, C
YMEHHEM UCIOJB30BaTh TEOPETHUECKHUE 3HAHMUSI TIPH PEIICHUH HEOOIBIINX 3a1a4 Ha MPAKTUYECKUX
3aHSTHSX, C BRITIOJHEHUEM WHIUBUyaTbHOTO JJOMAITHETO 3aaHMsI U C TIOJITOTOBKOM K BBITOJTHCHHUIO
mabopaTopHBIX paboT M 00pabOTKE IKCIIEPUMEHTATBHBIX JTaHHBIX.

XapakTepucTHKA M ONMCAHUE 32JaHUH JJIsl CAMOCTOSITEIbHOI padoThI:

- camocmosimenvHoe u3yyeHue Mamepuaila no memam JeKyuil:

Tema 3. KoppessiinoHHBIN U perpecCHOHHbIH aHamu3[1].
Bonpoc 3.4 Meron MHOKECTBEHHOM KOPpPETSALUH.
Bomnpoc 3.5 Metoa nuHeapuzaiuu.
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Tema 4. Beibop onTuMaibpHOro miana. Kpurepun ontumansHOro mianall].

Bompoc 4.4 Oproronanuzanus MIaHOB YKCIIEPUMEHTOB. [locTpoeHue miaHoB OJIM3KUX K ONTUMAIBHOMY 10
HECKOJIbKUM KPUTEPHUSIM.

Bormpoc 4.5 XapakTepucTHKH MaTeMaTHYeCKUX MOJeIIeH MJIaHOB HKCIIEPUMEHTOB.

Tema 5. Ilnansr MHOro(aKTOPHBIX SKCrepuMeHTOB[1,2].

Bonpoc 5.4 Cocrasnenue [I®II sxcniepumenra.

Bomnpoc 5.5 Cocrasnenue PII skcnepumMenTa.

Bompoc 5.6 CpaBauTenbHAS OLIEHKA IPOOHBIX peruthK. Pa3pemaromias criocOOHOCTh PETUIUKH.

Bormpoc 5.7 MHoroypoBHeBbIe ()aKTOPHBIC IIJIAHBI.

Tema 6. [Tnanbl moncka skcTpemyMa GyHKIUU OTKIHKA[1].

Bomnpoc 6.3 TTouck skctpemyMa GyHKIIUU OTKIMKA HA OCHOBaHUH MCIIOJIb30BAHUS METO/1a 30JI0TOTO
ceueHHs U ynces Gubonaqyu.

Bonpoc 6.4 OcobeHHOCTH ONTUMU3ALUY TIPU HATUYUU HECKOJIBKUX 3KCTPEMYMOB.

Tema 7. Mertopl ONTHMHU3AIMKA MHOTO(AaKTOPHBIX 00BEKTOB[2].

Bonpoc 7.3 Oco6eHHOCTH MIIaHUPOBaHUS U OPTaHU3AIUU SKCIIEPUMEHTA IPU UCIIOJIb30BAHUHU PA3IUYHBIX
METOJI0B ONTUMHU3ALIHH.

Bonpoc 7.4 Ilpuniun nocienoBaTebHOTO MIIAHUPOBAHUS ITPH ONTUMH3AIUN O0HEKTOB UCCIIEIOBAHUS.
Bormpoc 7.5 IlocnenoBaTenbHble METOABI TIOMCKA ONTUMAJIBHBIX PEIICHU. MeTo KpyTOro BOCXOKIACHUS
(meroxn bokca-Yuicona).

Tema 8. Beigenenue cymiecTBeHHbIX GakTopos[l,3].

Bonpoc 8.3 MeTobl BbIIeIEHUS CYILIECTBEHHBIX (PaKTOPOB.

Bormpoc 8.4 Mcnonp3oBanue MeTo/1a CIy4aitHOTO OajlaHca MPU COCTABJICHHUH T1JIaHAa OTCEUBAIOIIIETO
AKCIIEPUMEHTA.

Tema 9. MeTopl TOCTpOCHHS MOJIETICH OOBEKTOB B YCIIOBUSAX Jpeiida ux XapakTepucTuk[3].

Bonpoc 9.3 ITocTpoenne mareMaTH4eCKIX MOJIETICH B YCIOBUSAX aJIMTUBHOTO Jpeiida.

[TonpoOHBIii epeueHb AMIAKTUYECKUX EIUHUI] 10 pacCMaTPUBAEMbIM BOIIPOCAM MIPUBEAEH B pas3zelie
4.1 PaGoueii mporpammsl. /laHHbIE BOIPOCHI BKJItOYEHBI B [IepeueHb BONPOCOB A1 MOATOTOBKY K 3a4€Ty 1O
JTUCLUIUIMHE, TPUBOAUMBIN B paznene 6.2 Paboueil mporpamMmsl.

- 8bINOJIHEHUE UHOUBUOYATILHO20 0OMAUIHE20 3A0AHUL:

WuauBuayanibHOE JOMalllHEe 3aJaHHE CBS3aHO C IOCTPOCHMEM HEJIMHEWHOM Mojaenu o0bekTa
HCCIIEIOBAaHMsI, COCTaBJIIEHHEM IIJJaHa HSKCIEPUMEHTa BTOPOro MOpsiKka, OOpabOTKOM M aHAIM30M €ro
pe3yJIbTaTOB, IPUMEHEHHUEM METO/I0B ONITUMU3AIMHI 00bEKTA UCCIIEI0OBAHUS.

Jnia kaxxaoro U3 3 MHAUBUAYAIBHBIX TIOMAIIHUX 3aaHuii moarotosiaeHo 20 BapuaHToB, 21-it BapuaHT
npuBeieH B Buae npumepa pacuera [4]. Tlo pesynpTaram BBINIOJHEHHS 3aaHHs IMPOBOJMTCS YCTHOE
cobeceloBaHME M B 3aBHCUMOCTH OT TMPAaBUIBHOCTH BBIMOJHEHHBIX PAacy€TOB BBICTABIISAETCS OLIEHKA,
KOTOpasi yUUThIBaeTCA MpU TeKyllel arrectaiuuu. PopMa HCXOJHBIX JaHHBIX JJIS pacuéTa U MpeCTaBICHUs
pe3yabTaTOB pacuéTa Mo KakAoMy 3a7aHuto nmpuBoaarcs B [Ipuioskenun 3.

- N0020MOBKA K OM4émy no 1abopamopHbim pabomam:

[TonroroBka k 0TY€TY 1O J1AOOPATOPHBIM paboTaM BKIItOUYAET B ce0s1 0(hopMiIeHHE MUCbMEHHOTO
oT4eTa MO BBHIMOJHEHHON paboTe B COOTBETCTBUHU C TpeOoBaHMsIMU [5,6].

[TucbMeHHBIH OTYET O BHIMOIHEHHOU J1abopaToOpHON paboTe TOJDKEH COAEPIKaTh CISAYIOIINe
ceenenus [10]:

- Ha3BaHUe paboTHI U CBeIeHUs 00 aBTOpe 0TuéTa (KypC, UMs, PaMUIIHs);

- 1€ paboThI U (POPMYIHPOBKA UCIIOIB3YEMOI0 METO/1a aHAIIN3A;

- CXeMa aHAJMTUYECKON YCTaHOBKU WM TpUOOpa;

- Ta0JINIy TTOTYYEHHBIX SKCIIEPUMEHTANIBHBIX WM aHAIUTUYECKUX JaHHBIX, TOKa3zaTesiel npubopa;

- TaOJIHUILy pe3ysIbTaTOB pacyéra;

- rpaduueckre 3aBUCUMOCTH Ha OCHOBE aHAIUTUYECKUX MJIM PACUETHBIX JaHHBIX;

- BBIBOJIBI TI0 paboTe.

Kpome Toro, Heo6X01MMO MOATOTOBUTHCS K OTBETAM Ha KOHTPOJIbHBIE BOIIPOCHI 110 KaX10H
nmabopaTopHoi paboTe, KoTopblie mpuBoaaTcs B [Ipunoxenuu 3.

Pexomennyemasi iuTeparypa:
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1. BBenenue B TeOpHIO MIIaHUPOBaHUs dKcriepuMenTa [ Tekcr] : yue6. mocobue / H. Y. Cunnsie, H. T.
Bunucosa. - M. : U3n-Bo MI'TY um.H.3.baymana, 2011. - 463 c. : Tabm., cxem. - bubnuorp.: c.
444-445.

2. Opranuzanus skcriepumenTa [ Tekct] : yue6.mocobue / B. I1. ConosbeB, E. M. boraros . - Crapsrii
Ockon : THT, 2013. - 253 c. : puc., Tadiu. - bubaumorp.: c. 235. - ISBN 978-5-94178-302-1 (B nep.)
3. [InaampoBanme, opraHU3aIys 1 MPOBEJICHNE HAYYHBIX HCCIEAOBAHNN B MAIIIMHOCTPOeHUH [ TeKcT] :
yue6. mocobue / A. . bap6otbko [u ap.]. - Crapsiii Ockon : THT, 2014. - 500 c. : puc., Tadm. -

bubmuorp.: c. 473-477. - ISBN 978-5-94178-402-8 (B nep.)

4, Ananu3 nMaHHBIX W TUIaHUpoBaHue 3kcrepumenta [Tekct] : c6.3amau / Coct. B. f. Kymep ;
Camap.roc.TexH.yH-T, UH(popMm-.u3mep.Texnuka. - Camapa : Camap. roc. TexH. yH-T, 2011. - 19 c.

5. CTII CamI'TVY 021.205.2-2002. CoctaB 1 0o(hopMIICHHE MOSCHUTEILHON 3aIHCKH.

6. CTII CamI'TVY 021.205.2-2002. BeimonHenue rpagudeckux T0KyMEHTOB.

TpeOoBanus K NpeaCTABICHUIO H 0(DOPMIICHUIO Pe3YJIbTATOB CAMOCTOATEIbLHOM PadoThI:

Pe3ynpTaThl MHIUBUAYAIBHOTO 3aJjaHUS MAarucTpaHT oGOpMIIAET M MPEJCTaBlseT B NMHUCbMEHHOM
OoT4eTe O BBINOJHEHHOW pabdore. OTUeT cocTaBiseTcs Ha JHCTKax ¢opmara A4 B COOTBETCTBHH C
TpeboBaHusAMH [5,6], e NpUBOIATCS IpaBuUiIa 0pOpMIICHHs TaOIUL, PUCYHKOB U AUArPaAMM.

Pa3mepsl noneit: neBoro — 25 MM, rpaBoro — 15 MM, Bepxnero — 20 MM, HrkHero — 20 mm. Pazmep
ab3annoro orcrymna — 10 M.

OOOPMIJIEHUME TABJINIL]

B cootBercTBuu ¢ TpedoBanusmu ['OCT cneBa Hax TaOIUIEH pacoyiaraeTcs 3a201080K, a CIipaBa —
Homep TabnuIlel (apabckumu nudpamn).

Tabnuia MoXeT cofepkaTh O TOPUZOHTAIIH 3d20I08KU 2pagh, NOO3A20N06KU epagd) U CMPOKU.
BepTtukanpHO pacnoyiaratorcst O0Kosux v epaghol (KOJIOHKH).

3azonosxu epag u cmpox TaONHIBI THUITYTCS ¢ TPOITUCHONW OYKBBI, @ 1003A20108KU — CO CTPOYHOM.

B Tekcre nepen Tabnuiieil Ha Hee J1eIaeTcs CChIIKA C YKa3aHHEM ee HOMepa.

OD®OPMIJIEHUE PUCYHKOB

Wnmoctpanuu (pucynxu), cornacio 'OCT, MOTYyT OBITh pacoioKEeHbI KaK MO TEKCTY, TaK U B KOHIIE
ero (B [Ipunoxenun).

OxonuaHue npunodiceHus

WnmocTpanyu mpu He00X0IMMOCTH MOTYT UMETh HANMEHOBaHHE, PACcIojlaraeMoe HaJl pUCYHKOM, U
MOSICHUTENbHBIE JaHHbBIE, pacrojaraeMele moa pucynkoM. Cioso "Puc." pacnonaraercs mocine
MOSICHUTEILHBIX JIAHHBIX IO IIEHTPY.

OD®OPMIJIEHUE TUATPAMM

Jluaepamma — 310 rpaduyeckoe n3o0pakeHne PyHKIMOHATHHOM 3aBUCHUMOCTH JIBYX U OoJiee
MEPEeMEHHBIX BETUYHH B CUCTEME KOOPIMHAT.

3HaueHUs BEIMYWH, CBI3aHHBIX C H300pakaeMoi (PyHKIIMOHAIBHON 3aBUCUMOCTBIO, OTKJIA [LIBAIOTCS
Ha 0CsAX B BUJIE WIKAJL.

Ocu KOOpJIMHAT B IMAarpaMMax CO wKaiamu 1 0€3 wKa CIeyeT 3aKaHIuBaTh CTPEITKaMH,
yKa3bIBAIOIIMMHE HAMpaBJICHUE BO3pACTaHMsI BETMYHMH. Pa3peraercs nCrnoib30BaTh B KAYECTBE UIKA
KOOP/IMHATHBIE CETKH U MPSIMBIE, PACTIONIOKEHHBIE MApalIeIbHO ocsam. PSIIOM ¢ eeHUs MU CeTKU W
JeNUTETbHBIMU IITPUXAaMH JOJKHBI OBITh YKa3aHbI COOTBETCTBYIOIINE YUCIIA (3HAYCHHSI BETUYHH ), KOTOPBIS
pacrioyaratoTcsi TOpu30HTAIBHO.

Touku duaepammvl HAHOCATCS B BUAE KPY)KKa, KPECTUKA U T. II., M 3TH 0003HAYEHUS JOJKHBI OUTH
pa3bsICHEHBI B TIOSICHUTEILHON YaCTH OuUaepammbl.

B ouacpammax 6e3 wikan 0603HaueHUs BEIMYMH JOJDKHBI pacroiararbes BOJIM3U CTPEIIKH, KOTOPOit
3aKaHYMBAETCS OCh.

B ouacpammax co wkanramu 0o603HaueHUS BETUYUH TPeOyeTCs pa3MeIlaTh y CEpeIuHbI IIKAJbI, a TPU
00BETMHEHNN CHMBOJIA C 0003HAYEHUEM CIIHHIIBI N3MEPEHUS B BHJIE IPOOH — B KOHIIE WUKAIbL Y
MOCJIETHETO YHCIa.

[Tpumepom npaBUILHOTO 0POPMIICHHS TAOJIUIl, PUCYHKOB U JHArpaMM MOTYT CITY)KHTh METOTHYECKUC
yKa3aHUs 110 TabopaTOpHBIM paboTaM.
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Marepuanbl [ CAMOKOHTPOJIA CTYA€HTOB TPUCYTCTBYIOT B METOJMYECKMX YKa3aHHUSIX IO
BBITNIOJTHEHUIO JIabopaTopHOU paboThl U npuBoasTes B [Ipunoxenuu 4.

AJITOPUTMBI JIeSIT€IbHOCTH CTY€HTOB NPH BHINOJHEHUH MOJTY4YeHHBIX 3aaHuil 1JI
CaMOCTOAITEILHOM padoThI

Hcxonubie maHHBIC AU BBINOJHEHUS WHIUBUIYATbHBIX 3aJlaHUN COMEp)KaT BCIO HEOOXOMUMYIO
b poByro uHGopMaIu. B yaeOHOM mocoOnn U METOaUYecKuX yKaszaHusx [8,9] mpexcraBiieH aaroputm
pacuéra u Bce HeoOxomumbIe pacu€THbie (GopMymbl. Ha mpakTHYeCKuX 3aHATHSX pACCMATPUBACTCS PEUICHHUE
KOHTpOJIbHOTO mpumepa. OOpamaercs ocob0oe BHUMAaHHWE Ha TNMPHUMEHEHHE HEOOXOAMMOH pPa3MEpPHOCTH
(U3MYECKHUX U PACUETHBIX BEIMYHUH.

Meronuueckne yKazaHHs K J1a00OpaTOpHOMY MPAKTHKYMY TakKXe ColepKar HeoOXOAUMYIO
MOCJICZIOBATEILHOCTD JICUCTBHM MPHU UX BBIMOJHEHUN U 00pa0OTKE Pe3y/IbTaTOB aHAIIH3A.

BbinosiHeHHe  KypcoBbIX  pador, pedeparoB, PI'P  paGoueir  mnporpammoii  He
npeaycMaTpuBaeTcs.
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ITpunoxxenue 3

MeToauyeckue yKa3aHus I 00y4AIOMIMXCS 110 OCBOEHUIO TN CIUTIIHHBI

Bun yaeOHbBIX
3aHATHHI

OpFaHI/ISaHI/IH ACATCIIbHOCTU CTYJICHTA

Jlexusa

Hanucanue KOHCIIEKTa JIEKIMH: KparTKo, CXEMAaTH4HO, [OCIEA0BATEIBHO
¢bukcUpoBaTh OCHOBHBIC TOJOXEHHUS, BBIBOABI, (OPMYITUPOBKH, 0OOOILEHUS;
IIOMEYaTh Ba)XXHbIE MBICIIH, BBIIACIATh KIKOYEBbIE CJI0Ba, TepMUHBL. lIpoBepka
TEPMHHOB, NOHSATUA C TMOMOILIBIK JHUMKIOIEAHNM, CJIOBapei, CIOPaBOYHUKOB C
BBIMICHIBAHUEM TOJIKOBaHMM B TeTpajib. O003HAUUTH BOMPOCH], TEPMHUHBI, MaTepual,
KOTOPBI BBI3BIBAET TPYIHOCTH, IOMETUTh U IIONBITATbCS HAWTH OTBET B
pexomeHayemMon nureparype. Eciu camocTosiTenbHO He yaaercs pa3oOparbcsi B
Marepuaie, HeoOXoaumMo chopMyTupoBaTh BOMPOC W 3a4aTh NPENOJaBaTeNi0 Ha
KOHCYJIbTAllMM, Ha MPAKTUYECKOM 3aHSATUH. Y AETUTh BHUMaHuEe 0a30BbIM MOHATHSIM
JUCLUILINHEL:

MaccuB nanabsix. Matpuunsie onepanuu. [pocreiimue onepanuu ¢ Marpunamu. Jloctyn
K 4acTsIM MaTpullbl. YHapHble oniepaunu. bunapusie onepanuy. MeToa ri1aBHBIX KOMIIOHEHT.
Cuera. Harpy3ku. Meroa npoekuuil Ha IJATEHTHbIE CTPYKTYPhl. MeTo1 HauMEHbBIINX
KBaJpaToB. Pacuer koa¢dpunreHToB ypaBHeHHs perpeccuu. [IpoBepka 3HauMMOCTH

k03 puLIeHTOB ypaBHEeHUs perpeccur. MeTol He3aBUCUMBIX KOMITOHEHT. Kitaccrueckast
kanmubposka. KanmnbpoBka mo ogqHoMy kaHanmy (ogHodakTopHas). Meron @upopara.
Henpsimas kanuOposka. O6parHas kanmuOpoBka. MHoXecTBeHHas1 KannOpoBka. [lomarosas
kamuopoBka. Kapter Lyxapra. Kinaccudukanus «c yaurenem». Knaccnpukanms «oe3
yautens». Jucnepcuonnsiii ananmms. OgHodakropHas kiaccudukanus. Pazpemenne
MHOTOMEPHBIX KpUBBIX. DaKTOPHEIN aHAIH3. DBOMIOMOHHBIN (haKTOpHBIH aHaM3. OKOHHBIT
(baxTopHsIii aHanu3. ViTepanronnsie MeToIbl. MITepallioHHBIH LesieBOH (haKTOPHBINA aHAJIH3.
Yepenyromuecs: HaMMEHbLINE KBaapaTbl. KuHeTnueckoe MOAETUPOBAHUE CIIEKTPAIBbHBIX
JTAHHBIX.

IIpakTHueckue
3aHATUSA

[TpopaboTka paboueil mporpammsl, yzaensisi ocoboe BHUMaHME LEISIM M 3a7adam
CTPYKTYpE M COAEpKaHUIO TUCUHUIUIMHBI. KoHCnekTupoBaHue ucTouHUKOB. Pabora ¢
KOHCIIEKTOM JIEKIIUH, MTOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCaM, MPOCMOTP
PEKOMEHAYEMOM JUTEpATyphl, paboTa ¢ TEKCTOM (yKazamb meKcm u3 uCmouHuKa u
op.). llpocnymmBaHue ayauo- W BHUAeO3alKced MO 3aJaHHOM TeMe, pelIeHue
pacueTHO-rpapuUecKuX 3aJaHui, pelieHue 3a1a4 1o aIrOpUTMy U Jp.

NunuBunyans
HEIC
JIOMaITHue
3aJaHus

3HAKOMCTBO C OCHOBHOW M JIONOJHHUTENIbHOM JHUTEpaTypol, BKIIOYasi CIpaBOYHBIE
U3JJaHus, 3apyOeXHble HCTOYHHMKM, KOHCHEKT OCHOBHBIX IOJIOK€HHH, TEPMUHOB,
CBEJICHMM, TpeOyIomMX A 3allOMUHAHUS U SABISIOLIUXCS OCHOBOIIOJIAralOlIMMU B
aToi TeMe. CocTaBiIeHUE aHHOTALUN K IPOYUTAHHBIM JIMTEPATYPHBIM UCTOUYHUKAM U

Ap.

3ayeT

[Tpu moAroToBKE K SK3aMeHy (3a4eTy) He0OXOUMO OPUEHTHPOBATHCS HA KOHCIEKTHI
JIEKIUH, pEKOMEHAYEMYIO JIMTEPATYPY U JP.
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[Tpunoxenue 4
MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannn

OEJ/IEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YUYPEX/IEHUE
BBICIIEI'O ITPOECCHUOHAJIBHOI'O OBPA3OBAHUA
«Camapckuii ToCyTapCTBEHHBIA TEXHUYECKUN YHUBEPCUTET»

daxkyabTeT HehTETEXHOJIOTHICSCKUI

Ka(beupa XuMudeckass TEXHOJIOTHS M MPOMBINIJICHHAS YKOJIOTHS

POHJ OHEHOYHBIX CPEJACTB

TEKYLIECIr0 KOHTPOJIA A l'[pOMC)KyTO'lHOﬁ aTrecranmum

AUCHUITIIMHBI: OCHOBBI HAYYHBIX MCCIIEIOBAHMI

B COCTaBE OCHOBHOM 06pa3OBaTCHLHOﬁ IMporpamMmel 110 HAIIPABJIICHUIO ITOATOTOBKHU (CHGI_II/IaJ'IBHOCTI/I)I

20.04.01 TexuocdepHas 0€300aCHOCTB,

HedTEXUMHUHU U OMOTEXHOJIOTHH

10 YPOBHIO BBICIIICTO O6p8.30BaHI/I$IZ Marucrparypa

HampaBJIeHHOCTH (MPOodUIIb) NporpaMMbl: «MOHUTOPUHT TEPPUTOPUIL ¢ BEICOKOW aHTPONIOT€HHON

HArpy3Koi»

Camapa 2015
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1.IIEPEYEHD KOMHETEHHI/II‘/JIUC YKA3AHUEM 3HAHU, YMEHUH, HABBIKOB
OBECIIEYUBAIOIIUX 3AJAHHBIM YPOBEHb ®OPMHUPOBAHUSA KOMIIETEHIIUA

Tabnuya 1.
Hepeqeﬂb IVIAHUPYEMBIX pE3yJbTaTOB Oﬁy‘leﬂl/lﬂ o AucumiJjinHe

Ilnannpyemsble pe3yabtathl ocBoenust OIIOII IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
(koMIIeTEeHIIUM), TOCTHKEHUE KOTOPBIX 00y4eHMsl 10 JUCHUIJINHE
o0ecmeynBaeT JUCIHHUILINHA

3HaTh:
ConepxaHue KOMIIETEHIUI VMmerth:

Bragers:

OIIK-2 CIOCOOHOCTH T€HEPUPOBATH HOBHIC 3HAaTB: METO/IBI MATEMATUYECKOTO
UJEH, UX OTCTauBaTh U MOJIEIIMPOBaHUS MaTepUaJIOB U
LIEJICHAIIPaBJIEHHO PEall30BbIBATh TEXHOJOTMYECKHUX IPOLECCOB.
YMeThb: UCIIONb30BaTh JaHHBIE U
XapaKTEPUCTHUKU SIBJIEHUN U IIPOLIECCOB
JUISL IOCTPOEHMSI MATEMaTHYECKUX
MOJIEJIEH, AeJIaTh TEOPETUIECKUE
BBIBOJIBL.

Baagers: TeXHUKOH J1a0OpaTOPHOTO
9KCIIEPUMEHTA I IPOBEPKU
TEOPETUYECKUX BBIBOJIOB U
MaTeMaTUYECKUX MOJEIICH.

Konrpr
KOMIIETEHITNH

I1K-8 CIOCOOHOCTH OPUEHTUPOBATHCS B 3HATh: NPUHIUIIBI BEIOOPA U

MIOJIHOM CIIEKTpE Hay4YHbIX MPOOJIEM | aHATMTUYECKHE BO3MOKHOCTH
npogeccuOHaIbHON 00JIaCTH. UCIIOJIb30BaHUSI COBPEMEHHBIX METOIMK
Y METOJIOB B IPOBEJICHUN
AHATUTUYECKUX IKCIIEPUMEHTOB U
WCTIBITAHUN 00BEKTOB OKPYKAIOIIECH
CpEIBl.

YMeTh: BeCTH MaTeMaTHYECKYIO
00paboTKy U aHATU3UPOBATH
M10JIy4aeMble pe3yJIbTaThl.

Baaners: dopmMamu u MmeTogamu
OCYILIECTBJICHUS KOPPEKTHOMN
WHTEPIPETAIIMN TIOTYICHHBIX TaHHBIX.

2.0IIMCAHME MOKA3ATEJIEN 1 KPUTEPUEB OIIEHUBAHUA KOMITETEHITAN
HA PA3JIMYHBIX OTAITAX UX POPMHUPOBAHUA

KAPTA KOMIIETEHIIAN

KOMIIETEHILIMA: OIK-2: cnocoOHOCThIO TEHEPHPOBATh HOBBIC HJIEH, WX OTCTAaMBATh M
LIEJICHAIIPABJIICHHO PEAJIN30BbIBATH.

OBIIAA XAPAKTEPUCTUKA KOMIIETEHIINN
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npogheccuoHanbHas KoMnemenyusi 8bINYCKHUKA 00pA308amMenbHOU NPOSPAMMbL U3 VKPYNHEHHOU
epynnol Hanpaesienull svicuieco oopazosanus 20.04.01 Texnocgepnas bezonachocmy, yposers BO-

mazucmpamypa, — 6uovl  NPOYEeCcCUOHANbHOU — OesIMEeNbHOCMU — HAYYHO-UCCILe008AMeNbCKasl,
NPOU300CMEECHHO-MEXHONOCULECKAS, OPeAHU3AYUOHHO-YNPABIICHYECKAS, npoexkmmuas u
nedazocuyeckas

Tabauya 2

COOTBETCTBHUE OTAIIOB OCBOEHMA KOMIIETEHIINN
I[NTAHUPYEMBIM PE3VJIbTATAM OBYUEHUA U KPUTEPUAM NX OHEHVMBAHUWA

Inanupyembie Kpurtepun oueHuBaHus pe3yabTATOB 00yUeHUs
Jran pe3yabTaThl
(ypoBeHb) o0y4eHus1
OCBOEHHUA (Tokazarenu 1 2 3
KOMIETEeHIINU JOCTIDKCHHUS
3aJJaHHOTO
YpOBHS
OCBOCHUS
KOMIIETEHIINH )
1 2 3 4 5
IlepBblii 3TN 3Harth: 3HaKoM ¢ OpueHTHpyeTCA B Bnaneer
MPHUHIUIIAMY aHAIN3a | MPHHIUIAX MIPHHIUIIAMH
CIOCOOHOCTD METO/IBI MHOTOMEPHBIX aHanm3a UCTIOJIb30BaHHUS
reHepHPOBaTh MaTeMaTHYeCKOT | JaHHBIX, OCHOBHBIX MHOTOMEPHBIX aHanmm3a
HOBBIE HJIEU, HX | o HaTpaBJICHUH ero JTAHHBIX, OCHOBHBIX | MHOTOMEPHBIX
OTCTaMBaTh 1 | \onenupoanus | PMMCHEHNS HaTpaBJICHUH ero JIQHHEIX, OCHOBHBIX
HeJIeHaNPaBIeHHO PUMEHEHUS HaIpaBJICHUH €ro
pean30BhIBATh MaTCpHaon 1 MIPUMCHECHUS
3HAKOMCTRO: TEXHOJIOTHYECKH
- ¢ IPHUHLUIAMH X MPOIIECCOB.
aHanmm3a
MHOTOMEPHBIX (OIIK-2)
JTAHHBIX,
OCHOBHBIX
HAMpaBJICHHUH €ro
MPUMEHEHUS
Ymern: 3HaKOM C TUIIOBBIMHU OpuenTtupyercs B Biageer
HCIIOJIL30BAaTh METOJIaMU 00pabOTKH | METOoAax THIOBBIMU
JaHHbIE U JAHHBIX U 00pabOTKH JAHHBIX | \ oo AMH
xapakTepucTHky | XAPAKTEPUCTHK XapaKTePUCTHK 06paBOTKH JIaHHBIX
SBICHI 1 SHEPTo- U SHEPTO- U OCHOBHALX
pecypcocOeperaromux | pecypcocoeperaro
TpONECCOB VA | 11hoeccos B KX MpoueccoB B | XaPAKTCPUCTHK
MOCTPOCHUS XMMHYECKOI XIMHI9eCKOI SHEPro- U
MaTeMaTHYCCKH | TEXHOJIOTHUH, TEXHOJIOTHH, pecypcocbeperato
X MOJeJeH, He(hTeXUMHUU U LLIX TPOLIECCOB B
Jenarhb OMOTEXHOJIOTUH XMMH9ECKOM
TCOPCTUUCCKUC TE€XHOJIOTHH,

BbIBOIBI. (OIIK-
2)

He(pTEXUMHUU U
OHMOTEXHOJIOTUH
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Bnapers: 3HaKoM ¢ OpueHTupyercs B Bnageer
TEXHUKOH KIaccupuKaIen u KJIacCU(UKAIMKN U | KiIaccupuKanueil u
71abopaTopHOTO | cyiyiocthio CYI[HOCTH CYIIHOCTBIO
JKClicpuMenTa MaTeMaTHYECKUX MaTeMaTHYECKUX MaTeMaTHYECKIX
JUIs1 IPOBEPKHU
Teopetrueckux | METOAOB METOAOB METOAOB
BBIBOZIOB U
MaTeMaTHYECKH
X MOZEIEH.
(OIIK-2)
Bropoii aTan 3HaTh: 3HAKOM C THUIIOBBIMH OpueHTupyercs B Biageer
(ypoBeHs) METOAaMHU
CriocoOHOCTh K METO/IBI MATEMATHIECKOIo OCHOBHBIX TUIOBBIMU
npo¢eCCHOHANBHO | MAaTEMAaTUYECKOT MOJIEHPOBAHHS MeTOAax METOAaMHU
1 3KCIUTyaTalun 0 SHEpro- u MaTEeMaTHYECKOI'0 | MaTeMaTH4ECKOTO
COBPEMEHHOTO MOZIETHPOBAHMA | nocvycocheperatonpnx | MOACTHPOBAHMA MOJEJIUPOBAHNUS
POrPaMMHOTO MaTepHaioB U TPOIECCOB B 9HEPTO- U SHEPro- U
amnmapara u TEXHOIOTHUCCKHI | y 1o pecypcocbeperato | pecypcocOeperato
aNTapuTBOM B X IIPOLIECCOB. TeXHOIIOTHH, IIMX TPOIIECCOB B [IMX MPOIECCOB B
COOTBETCTBHH C (O1K-2) HedTeXHMHUH 1 XUMUYECKOH XUMHAYECKOH
HaIlpaBJICHUEM U R — TEXHOJIOTHH, TEXHOJIOTHH,
npoduiem HEPTEXVMHUU U HEPTEXUMHUHU U
MOJATOTOBKH OMOTEXHOJIOTUH OMOTEXHOJIOTHH
Ymern: 3HaKoOM ¢ OpuenTtupyercs B Biageer
HCIONb30BATD npodeccnoHanbHBIMU npodecCuOHAIBHBI
AlaHHBIC 1 criocobamu IPOGECCHOHAMBHEL | 1t crrocoBam
XapaKTCPUCTUKH | yCroab30BaHUs x criocobax HCIIOJIb30BaHUS
SBJICHHUI 1 JTaHHBIX U MCHOIb30BAHNA JIaHHBIX U
IIPOLIECCOB JUI | XapaKTepUCTHK AAHHBIX H XapaKTepPUCTHK
HOCTPOCHUA SIBIICHUH 3HEPro- U XapaKTevaCTHK SIBJICHUM SHEPTo- U
MaTeMaTHIeCKH | pecypcocOeperarorqux | ABACHAM IHEPTO=H | yocyncocheperaro
X MOZeIeH, IIPOLIECCOB B pecypeocbeperato IIMX MPOIECCOB B
Aenatb XUMUYECKON mux Hpoue(jCOB B XUMUYECKOUI
TCOPETUIECKNC TEXHOJIOTHH, XUMHIIECKON TEXHOJIOTHH,
TEXHOJIOTHH,

BBIBOJBI. (OITK-

He(hTeXUMHUU U

He(hTeXUMHUU U

He()TEXUMUU U

2) OMOTEXHOJIOTHH OMOTEXHOIIOTUHU
OMOTEXHOJIOTUH

Bnapers: 3HaKOM C HaBBIKAMHU OpuenTupyercs B Bnageer
TEXHUKOH 71a60paTopHOro TEXHUKE HaBBIKAMU
71abopaTOPHOTO | sycrepumenta s 11a60PaTOPHOTO 1a60paToOpHOro
JKCHEpUMEHTA

MIPOBEPKU 9KCIIEPUMEHTA JUISL | SKCIIEPUMEHTA JUIS
JUISL TIPOBEPKHU
TeopeTHueckux | TCOPSTHIECKHX MIPOBEPKU NPOBEPKH
BBIBOJIOB 1 BBIBOJIOB H TEOPETUUECKUX TEOPETUYECKUX
MaTeMaTHYeCKH | MaTeMaTHYECKHX BBIBOJIOB H BBIBOJIOB U
X MOJIeJIeH. Mojenen MaTeMaTHYECKUX MaTeMaTHYECKUX
(OIIK-2) Mozenen Mozenen
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KOMIIETEHLIMA: TIK-8: criocoOHOCTh OPHUEHTHPOBATHCS B TMOJHOM CIIEKTPE HAYYHBIX
npoOseM npodeccruoHaTbHON 00J1aCTH.

OBIIASA XAPAKTEPUCTHUKA KOMIIETEHIIMN

npogheccuoHanbHas KOMNemeHyusi GbINYCKHUKA 00pA308amMeNbHOU NPOSPAMMbL U3 VKPYNHEHHOU
epynnol Hanpaesienull svicuieco oopazosanus 20.04.01 Texnocgepnasn bezonachocmy, yposers BO-

mazucmpamypa, — 6uovl  NPOYECCUOHAIbHOU — OesIMEeNbHOCMU — HAYYHO-UCCILe008AMeNbCKasl,
NPOU300CIMEEHHO-MEXHONOCULECKAS, OPeAHU3AYUOHHO-YNPABIICHYECKAS, npoexkmmuas u
nedazoauyeckas

Tabauya 3

COOTBETCTBHUE OTAIIOB OCBOEHHMA KOMIIETEHIINN

IINTAHVUPYEMBIM PE3VJIbTATAM OBYUEHUMA U KPUTEPUAM NX OLIEHVBAHW A

Inanupyembie Kpurtepun oueHuBaHus pe3yabTATOB 00yUeHUs
Jran pe3yabTaThl
(ypoBeHb) o0yueHust
OCBOEHHA (nmokazarenu 1 2 3
KOMIETEeHINU JOCTYKEHUS
3aJJaHHOTO YPOBHS
OCBOCHHS
KOMIIETEHIIUH)

1 2 3 4 5
IlepBblii 3TN 3HAaTh: 3HaKOM ¢ OpueHTtupyercs B Bnageer
CIOCOOHOCTD TPUHIIMITBI CYUIHOCTBIO U OCHOBHBIX CYUIHOCTBIO U
OpHEHTHPOBATLCSL B | BRIGOpA U OCHOBHBIMHU 0COOEHHOCTSIX OIICHKO
MOJIHOM  CHEKTPE | gy rrrvacire OCOOCHHOCTSIMH COBPEMEHHBIX 0COOEHHOCTEH
HaY4HBIX HpO6J‘I€IXI BO3MOKHOCTH COBpPEMEHHBIX METOAMK U METOJIOB | COBPEMEHHBIX
npodecCHOHANTEHON METOJIMK U METOJIOB | TIPW aHaJIH3e METOJMK U
oOmacTH. HCTIOMB3OBAHMA IIpY aHaIN3e 00BEKTOB METO/0B NIPH

COBPEMCHHBIX 00BEKTOB OKpYyKaroren aHanm3e
3HaKOMCTBO: METOAMK U OKPY>KaIOIIeH Cpeibl | Cpeipl 00BEKTOB
- C CYIIHOCTBIO U METOJIOB B OKpYyXaroleun
OCHOBHBIMHU IIPOBEICHHH cpensl
0CcOOEHHOCTSIMU ——
COBpEMEHHBIX
METO/MK U METOJIOB 3KcnepHMeuHTOB 1
Mpy aaTH3e UCTIBITAHUI
06BEKTOB 00BEKTOB
OKpY’Karolen OKpY’Karolen
Cpepl, CcpeIbL.
- co criocobaMu
o6pabotku nanubix | (TTK-8)
aHanu3a OObEKTOB | YMeTh: 3nakoM ¢ ocHoBamMH | OpHEHTUPYETCS B Brnaneer
OKpYKarowlei BECTH METOA0B 00pabOTKH | OCHOBAax METOJOB METOAaMHU
Cpelbl, MaTeMaTHYEeCKyl0 | JaHHBIX aHAIH3a 00paboTKK JTaHHBIX | 00pabOTKH
- €0 criocobamu 00paboTKy 1 00BEKTOB aHanM3a 00BEKTOB JTAHHBIX aHAIH3a
NpECTaBJICHUA aHaJIU3UPOBATH OKpYKaroIlel cpeapl | OKpyKarommen 00BEKTOB
JAHHBIX aHANN32a NOJIy4aeMbIe cpensl OKpY>KaroImei
00BEKTOB pE3yIBTaTHI. Cpeabl
OKpY’KaroIeit (TTIK-8)
cpensl
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Baanern: 3HaKOM CO OpueHTupyercs B Bnageer
dbopmamu u criocobaMu criocobax OCHOBHBIMH
MeTOoaMHI MIPEJICTaBICHUS MpEeICTaBICHUS crocobamu
OCYILIECTBIICHUS JAHHBIX aHAIH32a JAHHBIX aHAIN3a npeacTaBIeHUs
KOPPEKTHOM 00BEKTOB 00BEKTOB JAaHHBIX aHaIN3a
HWHTEpIpeTaluu OKPY’KaroIllIeH Cpelibl | OKpYKaroIlei 00BEKTOB
MOJTyYEHHBIX Cpensl OKpYyKaroren
JAHHBIX. cpensl
(TTIK-8)
B1opoii 3Tan 3HaTh: 3nakom ¢ ocHoBamu | OpueHTHpyercs B | Bmageer
(YypoBeHB) TIPUHIUTIBI BEIOOpa U MPUHIUTIAX MPUHIIATIAMHU
CnocoOHOCTE BEIOOpA U aHAITUTUYCCKUMU BEIOOpa U BEIOOpA U
HCIIOJTE30BaTh AHATMTHYCCKIE BO3MOKHOCTSIMH AHATUTUYIECKIX AHATNTUIECKUMU
COBpEMEHHBIE BOBMOKHOCTH WCTIOTTb30BAHMS BO3MOKHOCTSX BO3MOXKHOCTSIMH
METOAUKH U COBpEMEHHBIX WCTIOJIb30BaHHUs WCTIONBb30BaHHS
METOJIBI B HCTOME3OBAHHA METOJIUK U METOJIOB | COBPEMEHHBIX COBPEMEHHBIX
HPOBEICHUH COBPEMCHHBIX B [IPOBEICHUI METOJIUK U METOJIUK U
9KCHECPHUMEHTOB U MCTOJMK U AHAJIUTUYECKUX METO/I0B B METO/I0B B
UCIIBITAHUM, METOJIOB B OKCTIEPUMEHTOB U MPOBEICHUH MPOBEICHUH
aHAIIM3UPOBATE MX | poBeneHUH WCTIBITAHUH OOBEKTOB | aHATUTHYECKUX AHATUTHIECKUAX
pe3yNbTaThl U AHATHTHYCCKIX OKPYIKalOIlel CPEB | SKCIEPHMEHTOB 1 | OKCTICPUMEHTOB M
OCYIIECTBISTH UX WCIIBITAaHU WCIIBITAaHUH
SKCMIEPUMEHTOB U
KOPPEKTHYIO _ 00BEKTOB 00BEKTOB
uHTepnperamuio | ACTIBITAHA OKpY’Karomeit OKpYKaromeit
00BEKTOB cpesl cpesl
OKpYKaroleun
CpeIIbL.
(TTIK-8)
Ymersn: 3nakoMm ¢ metonamu | OpuenTtupyercs B | Bmageet
BECTH MaTeMaTHYECKOM MPUHIIUTIAX MaTEeMaTHYECKUM
MaTeMaTH4yecKylo | oOpaboTKu WCTIOJIb30BaHHS W METOJIaMH
00paboTKy U OKCTIEPUMEHTAJILHBIX | MaTeMaTUYeCKuX | oOpaboTku
aHAM3UPOBATH Y aHAJTUTHYECKUX METOJIOB AHATU THIECKUAX
MoJTyJaeMble JTAHHBIX U criocobeH | 0OpaboTKu JIAHHBIX U
pe3yIbTaTHI. aHATM3UPOBATh IKCTIEPUMEHTAIIbH | aHAJTU30M
(TIK-8) MOJTyYeHHbBIE BIX U MOJTy4YEHHBIX
pe3yIbTaThl AHATUTUYECKIX Pe3yIbTaTOB
JIAHHBIX U B
MOJX0/1aX K
aHaIN3Y
MOJTYYEeHHBIX
JTAHHBIX
Baagers:
dopmamu u
METO/IaMu
OCYILIECTBIICHHUS
KOPpPEKTHOH
WHTEPIpeTaluu
MOJTYYEeHHBIX
JTAHHBIX.

(IIK-8)
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2. OITMCAHHME HIKAJI OHEHUBAHUS

B Ilpunooswcenuu 2 npuBonutcs Ilacmopr ¢oHOa OLEHOUHBIX CPEICTB C YKa3aHHUEM
HAaUMEHOBAHUs OLIEHOYHOTo cpenactsa. B Ilpunoowcenuu 3 npuBoautcs IlpumepHblil nepeueHb
OLIEHOYHBIX CPEJCTB TEKYILIEro KOHTPOJISA, MCIOJIb30BaHHbIX B Paboueil mporpamme. Ilepeuens
BOIIPOCOB ISl IPOMEKYTOYHOM aTTecTaluu (3a4€T) NpuBenEH B [lpunodcenuu 4.

Ipunoowcenue 2

IIacnoprt
(¢oHIa OLIEHOYHBIX CPEACTB
mo qucuuiinae OCHOBLI HAYYHBIX MCCIEI0BaHUMI

Ne /i Kontponupyemslie pa3aeinbl Kon xkouTpoaupyemoit HanmeHnoBaHne oLeHOUYHOTO
JUCHMITIINHBI (TEMBI) KOMIIETCHIIUH cpencTBa
! Bsenenue. Tema 1
' OIIK-2
2 OCHOBHBIC ITOHSITHS U
NPUHIMIIB TUIAHUPOBAHUS OIIK-2
3KcnepuMeHTa. Tema 2 TK-8
3 WnauBuyanpHble TOMalTHHUE
OIIK-2 3aJaHUs-  Pa3HOYPOBHEBEIE
Koppensunonssiit u 3aJjaHdsl  PENpPOLYKTUBHOTO
perpeccuoHHblil aHanu3. Tema 3 YPOBHSI
CobecenoBanue Mo BOIMpocam
I1K-8 IUIL  CaMOKOHTpOJIL  IpHU
oTyere MO JIAOOPATOPHOMY
MPaKTUKYMY
4 Bri6op onTManbHOTO TUIAHA. VHMBH/yaIbHbIe JIOMALIHKE
OIIK-2 3alaHHAss-  PAa3HOYPOBHEBBIE
Kpurepun ontuManbHOro 3alaHusl  PEMPOJAYKTHBHOTO
wiaHa. Tema 4
YpOBHS
5 OIIK-2 WupauBuyanbHble TOMAIIHHUE
ITnansl MHOTO(AKTOPHBIX 3aJjaHus-  PasHOYPOBHEBBIE
SKCIIEPUMEHTOB. Tema 5 3aJaHUsl  PENpPOAYKTUBHOTO
YpOBHS
6 OIIK-2 NunuBuyanbHble TOMAIIHHUE
[Inanel noucka skcTpeMyMa 3aJaHUs-  Pa3HOYPOBHEBBIE
byHkIUKM oTKIMKa. Tema 6 3aJaHUsl  PEMpPOAYKTUBHOTO
YpPOBHS
7 OIIK-2 WunuBuyanbHble TOMAIIHKUE
Metoapl onnTUMU3AIINT
3aJaHus-  pPa3HOYPOBHEBBIE
MHOTO(aKTOPHBIX OOBEKTOB.
Toma 7 3aJaHusl  PEMpPOAYKTUBHOTO
YpPOBHS
8 OIIK-2 WunuBuyanbHble TOMAIIHKUE
Brigenenue cymecTBeHHBIX 3aJaHusi-  Pa3HOYPOBHEBBIE
¢baxTopoB. Tema 8 3aJjaHusl  PENPOJYKTUBHOTO
YpPOBHS
9 Mertoapl NOCTPOSHUS MOJIENEH OIIK-2 WunuBuyanbHble TOMAIIHKUE
00BEKTOB B YCIOBUSX Apeiida 3alaHus-  PA3HOYPOBHEBBIE
UX XapakTepucTuk. Tema 9 3aJaHdsl  PENpPOIYKTUBHOTO
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YpOBHS
10 OIIK-2 WnnuBuayanbHble JTOMaNIHAE
[TnanupoBaHue Mpu
3aaHuA- pa3sHOYPOBHEBBIC
BBEIOOPOYHOM KOHTpOe. Tema
10 3aJlaHusl  PEMPOAYKTUBHOTO
YPOBHS
11 OIIK-2 WnauBumyansHbIe TOMAITHIE
3aaHUA- a3HOYPOBHEBLIE
3aximrouenue. Tema 11 a P M
3aJlaHusl  PEMPOAYKTUBHOTO
YPOBHS

IPUMEPHBIN NEPEYEHDb OIIEHOYHBIX CPEJICTB TEKYIIET'O KOHTPOJIA U

Ipunoowcenue 3

MMPOMEXXYTOYHOM ATTECTAIIAU

06y‘IaIOIlII/IMCH Ha TEMBbI, CBA3aHHBLIC C H3y‘-laeMOﬁ
ﬂHCHHHHHHOﬁ, U paCcCYUTAHHOC Ha BbIICHCHHUC
o0beMa 3HaHH 00ydYaromIerocsi Mo ONPeaeICHHOMY
paszeiy, Teme, podJieMe U T.I1.

Ne HaumeHoBaHue KpaTkasi XapakTepuCTHKA OLIEHOYHOT'0 CpeACcTBA IIpencraBiaenue
n/n OLICHOYHOI'0 OLIECHOYHOI'0 CPe/CTBA B
cpeacTBa DOC
1 Pa3znoypoBHeBbIE 3agaHus PEenpoAYKTUBHOTO YpPOBHs, Mo3BoJisiomue | KomrmiekT
3aa4u U 3aaHuA OLICHUBATh u AUarHoCTUpPOBaATh 3HAaHHUC | Pa3HOYPOBHECBLIX 3aa4 N

(akTryeckoro Marepmana (0a30BBIe  IOHATHA, | 3amaHU. MeToamueckne
QITOPUTMBI,  (QaKkTbl) W  yMEHHE [PaBUIBHO peKOMeHIlaHI/II/I* 110
HCIOJIb30BaTh CIICHHUAIIBHBIC TCPMHUHBLI W IIOHATHSA, | BBIIIOJHCHUIO H o6pa3um
y3HaBaHHE  OOBEKTOB  HM3Y4YEHHUS B  paMKax | BBIIOJIHEHHBIX 33JaHUil.
OTIPEIEIICHHOTO Pa3/iena AUCIUIIINHBL

2 CobecenoBanne CpenctBo  KOHTpOJIS,  OpraHM30BaHHOE  Kak | Bompocsl mo Temam/
crieuanbHast Oecena MIPeIoIaBaTes C | pa3zenaM AUCLUIIMHEI
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Ipunooscenue 4

Ilepeyenb BONPOCOB Uil aTTECTALMH (324eT)

. [InannpoBaHue 3KCIEpUMEHTA - OCHOBHBIE TEPMUHBI U OPEACTICHUSL.

. MeTozp! TUITaHUPOBAHUS SKCTIEPUMEHTA.

. Koppenmsmmonnsrit ananus. Koaddumumert koppersmnum.

. ucnepcuonnsiii ananui. Kputepuit Ouiiepa.

. [IpumeHeHune kpuTepueB coriacus A IPOBEPKH CTATUCTUYECKUX THIIOTES.

. 3amaum, pemraeMple ¢ MOMOIIBIO TUCTIEPCHOHHOTO aHAIH3A.

. OneparuBHas xapakTepucTruka. [lopsaok mocTpoeHus onepaTuBHOMN XapaKTEPUCTHUKH.
. 3ajaua ONTUMU3AIMY dKcIIepuMeHTa. Be16op 00001eHHOr0 MapaMeTpa ONTUMH3ALIUH.
. OyHKIUSA KENATEIbHOCTH.

. Bozneiictyromue axropsl. TpeboBanwust k pakTopaM mpH MIAHAPOBAHUHN IKCIIEPUMEHTA.
. O®yHK1IUA OTKIMKA. MOZIENb «4EPHOTO SALIUKAY).

. Be10op MaTemaTHueckoi Moieu QYHKIIUN OTKIIUKA.

. Crioco0sI moncka ontuMyma (GYHKITUH OTKIHKA. [[1aroBerii mpuHIwMIL.

. [lpunsiTre peleHuii nepes MIaHUPOBAHHEM HKCIIEPUMEHTA.

. [TonHbI# (HaKTOPHBIA SKCIEPUMEHT.

. OkcriepuMeHT Tuna 2k. Martpuiia miIaHupOBaHUS YKCIIEPUMEHTA.

. CBoiicTBa MOHOTO (haKTOPHOTO IKCIepUMeHTa TuMa 2k. MareMaTudeckas MOJIENb.
. Apo0OHBIii (haKTOPHBIN SKCTIEPUMEHT.

. Pannomuzanus.

. O6paboTKa pe3yapTaToB FIKCIEPUMEHTA. MeTOIbl perpeCCHOHHOI0 aHAIH3A.

. [IpoBepka ageKBaTHOCTH MOIYYEHHOM MaTEMAaTUYECKON MOJICTIH.

. MeTo HauMEeHBIINX KBaJApPaTOB.

. IlpoBepka 3HaUMMOCTH KO3 (PUIMEHTOB PErpeccui.

. [lpunsiTre peieHuii nociie TOCTPOSHHsI MOJEIH Mpoliecca.

. MeTozp BOCXOKACHHS MO TOBEPXHOCTH OTKIIMKA.

. JIBmxeHue 1o rpaaueHTy QyHKIMK oTKINKa. KpyToe BoCcXoXKaeHue.

. Knnaccuduxanus skcriepuMeHTanbHbIX IUIaHOB.

PazpaboTunk 3abonorckux B.B.

(moxnuck)

« »
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TUIIOBBIE UHAUBUYAJIBHBIE JOMAIIHHUE 3AJJAHUSA U BOITPOCHI
JIJII CAMOKOHTPOJISI ITIPM OTYETE IO MIPAKTUKYMY
4.1. ®opma npeacTaBjIeHUs HCXOJHOT0 MATEPHUAJIA U Pe3YJbTATOB PACUYéTa NMpHU
BbINOJIHEHMH MHAUBUAYAJbHBIX JOMAIIHUX 3aaHU

3amaame Nel  CocTaBUTH CHHCOK ()aKTOPOB SKCIIEPUMEHTA 10 TEMATHKE TUCCEPTAITMOHHOMN
paboTsl. [IpousBecTr pamkupoBaHue u kiaccupuraryio GaktopoB. COCTaBUTh MATPUILY
3HaYeHUH (PAaKTOPOB U PE3yIBTATOB SKCIIEPUMEHTA (B CIIydae OTCYTCTBHUS UCTIOIH30BATh
TeHePaIUIO CITyJaifHBIX YHCe).

3amanue No2  VcxoaHble JaHHBIC

Onpenenuts BU pacipeieicHus BeTUIMH N0()aKTOPHO Ha OCHOBE TaOJIUIIBI U3 3ajaHus |
3anmanue Ne3 WcxonnHple nanHbIe

CocTaBuTh IIaH OKCIIEPpUMCEHTA C UCITIOJIb30BAHUEM PA3JIMYHBIX METOAO0B INIAHUPOBAHUSA
(monHO(haKTOPHBIH, KPYTOBOH, TUaroHaILHBIN U T.1.). [[poBeCTH CpaBHEHHE KOJIMYECTBA
00pO3110B HEOOXOAUMBIX st paboThL. OTIEHUTH JOCTATOYHOCTD.

3ananue Ned UcxonHble naHHbIE

[TocTpouTh PErpecCHOHHYIO 3aBUCUMOCTD JIJI1 OJHOTO U JIJI1 BCEX OTKJIMKOB.

3apanue No5 HcxonHble naHHbIe

[Toctpouts Ki1accnhuKamOHAYIO MOJIEINb

. AnroputMm pacyéra W HCXOAHBIC NaHHBIC A pacuéTa MpuBEIeHBI B mocoduu [1] u B
METOAMYCCKUX yKa3aHusx [2], ykasanubeix B Pasznene 7.1 Paboueit nprpammel. B Ipunosicenuu 7
MPUBOJATCS BOIMPOCHI sl coOeceqoBaHUS MpPH MOJATOTOBKE K OTY4ETY MO JIabopaTOpHOMY
MIPaKTUKYMY.

Ipunooicenue 7
Bonpoch! 19 codece0BaHNA

Pa3[[e.]'l 2 OCHOBHbIE TTOHATHS U TIPUHIIUIIBI INIAHUPOBAHUA 3KCIICPUMCHTA

Jlabopamopnas paboma Nel. OcHOBbI MATEMaTHYECKOW CTATHCTHKH.

NouokwdpE

OcHOBHBIE pacTpeeNIeHHs.

CryuaiiHasi BETUYHHA,

TUIOTHOCThH BEPOSTHOCTH,

CpeHEeKBapPaTHYHOE OTKJIOHEHHE,

pacripeneneHue cay4aiHoNl BeTUUMHBI,

OCHOBHBIE PaCIIPEAEIICHNUSI.

Craructnueckue ¢pynknuu EXCEL, ux cuHTakcuc, BO3MOKHOCTH.

Pa3nen 3 KoppeasiimoHHBIN U PErPECCHOHHBIN aHATIN3

Jlabopamopnas paboma Ne2 PerpecCHOHHbIN aHATN3 SKCIIEPUMEHTATBHBIX JTAaHHBIX.

1.

2.
3.
4,

IIpenukropsl,

OTKJIMKH,

OLINOKH.

Hanctpoiika chemometrics ginst MS EXCEL. E€ byHKImH, BO3MOKHOCTH, CHHTAKCHUC.

Pa3gea 7 MeToasl ONITUMH3AINH MHOTOMAKTOPHBIX 00OBEKTOB.

Jlabopamopuas paboma Ne3. Onrumusanysi MHOTO(GaKTOPHBIX OOBEKTOB.

1.

2.
3.
4

HOCH@}IOB&T@HBHBIC METObI ITIOMCKA OIITUMAJIbHBIX peIHeHHfI.
Merton I'aycca-3eiinens.

MertoJ cay4aitHOTO MOUCKa.

Mertoa rpaaueHTa.



Merton kpyroro BocxoxaeHus (meton bokca-Yuicona).
CHUMILIIEKCHBIN METOA OoIITUMU3aAITUN O6’beKTOB.

N o

Kpurepun okoH4YaHus poliecca ONTHMHU3ALINH.
KOHTpOJII/IpyeMLIe xomnetrenuuu__ OITK-2, ITK-8

PazpaboTunk 3abosnorckux B.B. «»

CHuMILIEKC U eTo IMOCJICA0BATCIIbHOC CMCIUICHUEC B HAIIPpaBJICHUH K OIITUMYMY.
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5. METOANYECKHUE MATEPHUAJIBI, ONPEJAEJAIOIUE ITPOLHELYPbI
OIIEHUBAHMS 3HAHWI, YMEHUI, HABBIKOB 1 OIIBITA
AEATEJIBHOCTHU, XAPAKTEPU3YIOILIUX DTAIIBI ®OPMHUPOBAHUA
KOMIIETEHIIUI

OueHuBaHuE 3HAHWI, YMEHMI, HABBIKOB W OIbITA JACSATEIBHOCTH INPOBOJAATCS HAa OCHOBE
CBe/IeHUH, MpUBOAMMBIX B KapTe KoMneTeHIuii Ha pa3auyuHbIX 3Tanax ux Gopmuposanus (7a6r.2 n
Ta6x.3) nacrosiero [Ipunoxenus.

[lenb Tekyiero KOHTPOJIA YCIeBAEMOCTH MO Y4eOHBIM JAUCHUIUIMHAM B CEMECTpE — IIPOBEpKa
npruoOpeTaemMbIX OOYYaIOIUMKCA 3HAHWHM, YMEHHH, HAaBBHIKOB B KOHTEKCTE (OPMHPOBAHUS
YCTaHOBJICHHBIX 00Pa30BaTEIbHOM MPOrpaMMON KOMIIETCHIIMM B TEUEHHUE ceMecTpa. TeKyImi
KOHTPOJIb OCYIIECTBIISIETCS 4YEpe3 CUCTEMY OLEHKM TMperoaaBaTeieM BCeX BHAOB padboT
oOyJaromuxcsi, MpeayCMOTPEHHBIX paboyeil mporpaMMoi AUCUUILTHHBI U Y4EOHBIM IJIAHOM.

[TpomexyTouHass aTTecTanus OOydarolIUXCsl NPEAyCMaTpUBAET OLICHUBAHME PE3YJbTAaTOB
OCBOGHUS AMCHMILIUH (MOAYJEi), MOCPEICTBOM HCHbITaHUI B Qopme 3aueroB. [IpomexyTouHas
aTTecTalus IPOBOAUTCS B KOHIIE CEMECTpa.

Pa3paboranublii (OHII OIEHOYHBIX CPEICTB TEKYIIEr0 KOHTPOJIS U IMPOMEKYTOUHOMI
aTTeCTallUM HCIIOJIb3YeTCS JJI OCYILIECTBICHHUS KOHTPOJBHO-U3MEPUTEIbHBIX MEPONPUITUN U
BBIPAa0OTKM OOOCHOBAHHBIX VYIPABJSAIOMIMX M KOPPEKTHPYIOIIMX JEHCTBUH B  Ipolecce
nprolOpereHuss 00ydJaromMMUCS HEOOXOAMMBIX 3HAHWH, YMEHHH M HAaBBIKOB, (OPMHPOBAHUS
COOTBETCTBYIOIIMX KOMIIETEHIINI B PE3yJbTaTe OCBOCHUS JUCUUIUINH, IPOXOKACHUS PAKTHUK.

B Ilpunoosicenuu 13 npuBoautcsa (opma I[IpoTrokona skcrepTu3bl COOTBETCTBUS YPOBHS

JOCTHKEHUSI CTYJEHTOM 3aIUIaHMPOBAHHBIX PE3YJIbTATOB OOy4YeHUs MO JUCHUIUIMHE «OCHOBBI
IUTAHUPOBAHMS M MaTEMaTHYeCKOH 00pabOTKH pe3yIbTaToOB SKCIIEPHMEHTA.
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Ipunoowcenue 13

IIpoToKo0J1 3KCIEPTU3BI COOTBETCTBUS YPOBHS TOCTHKEHUS CTYAEHTOM (D.U.0.) 3alJIAHMPOBAHHBIX Pe3yJbTATOB 00yUeHUs
1o JucuunInHe «OCHOBBI HAYYHBIX UCCIIEIOBAHUI
CTpyKTypHBI€ 3JIeMeHTHI 32/1aHui{ 10 TUCHUITIHHE
@] [0
2o | £ |8 Ses 2 EElsEl -
o : - | S ) =
Iepeyenb KOMIETEHIMI 10 IUCHMILINHE Tos S (8837 22 |% =& 9 SEZ3I2% = N
T Z 5 o |[FoE mblc2dH = psofid i 13) o)
=28 5 |g:z8 25|58 2 EssdsEl & | &
= = 15} OS5 38 E8 | »X Q oo g & = o
8% & €S8 |559 5 EEgqzgl & | 4
m X Q n = < R < S as)
@) m = P = S
Buner CPC, npexycmoTperHble pabodeii mporpaMmmont Bonpocsl
JMCIUTUTAHBI K 3a9éTy
OIIK - 4 - TOTOBHOCTBIO K HCHOJB30BAaHUIO METOIOB
MaAaTEMATHUYCCKOI'O MOJCINPOBAHUA MaTepuajioB u X X X X X
TEXHOJIOTHYECKUX MPOLECCOB, K TEOPETHYECKOMY aHAIM3y |
9KCTIEPUMEHTAIILHOHN MPOBEPKE TEOPETHUECKUX TUTIOTE3
I[IK — 4 - cnocoOHOCTh WCIONIB30BaTh COBPEMEHHBIE
METOJIMKA W METOAbI, B MPOBEICHHH 3SKCICPUMEHTOB U % X X X %
WCIBITAHUM,  AHAIIMU3UPOBATh UX  PE3YJILTAThI u
OCYIIECTBIIATh UX KOPPEKTHYIO HHTEPIIPETAILIHIO

IIxaJjia OeHMBAHUA:

Buast CPC oneHnBaroTcst o CBOEBPEMEHHOCTH U KauecTBY BhInosHeHUs (10 50 6annoB). OTBeTH Ha BONPOCHI, PEIICHUs 33/1a4, IPUBEACHHBIX B
AK3aMEHAITMOHHOM OMJIETE WiIH MPH ClIade 3adeTa WA Pe3ynbTaThl TecTupoBanms (10 S0 6ammor) OrieHKa CTyICHTa 32 IPOMEKYTOUHYIO aTTECTAIHIO 110
y4eOHOUM JUCIMIUIMHE, TMPOCTaBlisieMas B BEIOMOCTh M 3a4ETHYIO KHIDKKY, ONpeAessieTcss Mo cyMMe OajuioB, HaOpaHHOW IO TpPUBEICHHBIM
oueHnBaeMbIM syieMeHTaM. PopmupoBanue oueHku: or 80-100 OamnoB — «orTiamyHO»; OT 65-80 OamnoB — «xopomo»; or 50-65 OamnoB —
«YIOBJIETBOPHUTEIHHO



