MUHHMCTEPCTBO HAYKH | Bbiciiero obpasosanus Poccuiickoii Penepaiyn
HinkHeKaMCKHil XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((punuran)
(eiepanbHOro rocy1apCTBEHHOr0 OI0KETHOT0 00pa3oBaTe/IbHOTO yUpekACHHUS
BBICIIIEr0 0Opa30BaHUs
«KazaHCKuii HAMOHAIBHBIN MCCIIe0BATEIbCKUI TeXHOIOIHYECKUH YHUBEPCUTET
(HXTHU ®I'bOY BO «KHUTY»)
AT T
4 ) A YTBEP}KI[AIO
,ElOKYMEH'I: NOANMUCAH 1"/ < \
SNEKTPORHON MOANNCEIO 3aMeCTMTeHL JII/Ipe,KTOpa no YP

CepTudukar: M a H I/I HHKHQ)OpOBa

00FAB7B23BDSE4F44FEC3846AA717AA259
Bnageneu: AxmeTos Unbgap Mymeposuy

NeirctauTenen: ¢ 28.04.2022 po 22.07.2023 \ « 3 )) 4@22 2023 r.
. J N 1A

PABOYAS IHNPOTPAMMA

ITo qucuurutuae 51.0.09 «OcHOBBI HAYYHBIX UCCIE/I0BAaHUM, OPraHU3alMs U IIJIaHH-
pOBaHKE DKCIEPUMEHTA

Hanpagsenue noarotosku 15.04.02 «TexHonornyeckue MaliHbl 4 000pyI0BaHHEY
(wndp) (HauMEeHOBaHHUE)

[Tpodunb/mporpaMma XMMHYECKOE MAIIMHO- U allIapaTOCTPOCHUE
Kpanuduxaiys BeIIyCKHUKA MarucTp

dopma 00ydeHHsI_04HO-3a04Has

dakypTeT MeXaHUYeCKHUH

Kadenpa-paszpaboruuk padoyeit mporpammbl MAXII

Kype, cemectp I, 1

Dopma o0yueHus OYHO-3a04Has
4achl 3E
Jlexuuu 9 0,25
JlaGopaTopHble 3aHs- 9 0,25
THUs
[TpakTHueckue 3aHs- 9 0,25
THSL
CP 63 1,75
KCP 18 0,5
®dopma aTTecTalluu 36 1
(aKx3ameH)
Bceero 144 B

Hmxnexkamck, 2023 r.



Il
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1. Iletu ocBOEHMSI JUCUHUILIHHBI

Hensmu ocBoenus mucnuiuimHbl 51.0.09 «OCHOBBI HAYYHBIX HMCCISIOBAHMM,

Opraiu3anvs U INIAHUPOBAHUEC SKCIICPUMCHTA» SIBJISIFOTCS .

a) OBJIQJICHHE 3HAHUSMU B OOJACTU IJIAHUPOBAHMS, IPOBEJACHUSI U 0Opa-
OOTKH pe3yJbTaTOB HAYYHOTO IKCIICPUMEHTA;

0) OCBOCHHME METOJIOB IJIAHUPOBAHUS ¥ ONITHMHU3AINH SKCIICPUMEHTA,;

B) 3HAKOMCTBO C COBPEMEHHBIMU KOMIBIOTEPHBIMU CUCTEMaMU aBTOMATH-
3amuy TUTAHUPOBAHWS, TIPOBEICHHS 1 0OPAOOTKHU PE3yJIbTaATOB HAYYHOTO
AKCIIEPUMEHTA.

2. MecTo aucuMmiIMHbl (MOAYJsi) B CTPYKType 00pa3oBaTebHON NPO-
rpaMMbl

Jucnunnuaa b1.0.09 «OcCHOBBI HAayYHBIX HCCIACAOBAHMM, OpraHu3amnus M

INTAHUPOBAHWC SKCIICPHUMCHTA» OTHOCHTCA K cpynne ducuunﬂuﬂ no 6’bl60py eapua-

muenou 4actu OIl u dopMupyer y OakajaBpoB MO HAMPABICHUIO IMOJTOTOBKU

15.04.02 «TexHOJIOrMYECKME MAlllMHbl U 000pYyAOBaHKME» HAOOp 3HAHWM, YMEHHUH,

HaBBIKOB M  KOMIIETCHIMA, HEOOXOJUMBIX JJII  BBINOJHEHHUS  HAay4dHO-
HCCIIEIOBATENILCKOM, OpPraHU3allMOHHO-YNPABICHYECKOM U MPOEKTHOM BHUJOB Jes-
TEJbHOCTH.

Jucnunnuaa b1.0.09 «OcCHOBBI HAayYHBIX HMCCIACAOBAHMM, OpraHu3aius M

IUIAHUPOBAHUE DKCHEPUMEHTa» Oa3upyeTcss Ha Kypcax LUKIa NpoecCHOHATBHBIX

JTUCLUIUINH, YuTaeMbIX B 1-8 cemecTpax ajis OakaiaBpoB.

Jucnunnuaa b1.0.09 «OcCHOBbI HAayYHBIX HMCCIACAOBAHMM, OpraHu3aius M

IINTAHUPOBAHUEC JKCIICPUMCHTA) SABJIACTCA HpeI[HICCTBYIOHlef;I u HCO6XOI[I/IM3, JJIA

YCTIEITHOTO YCBOSHUS MOCICAYIOMNX JUCITUTIINH:

a) 51.0.12 J[syxghaznvie meuenusi,

6) B1.0.14 Ilepcnekmusnoe 060opyoosanue O XUMUYECKUX U Hedhmexumu-
YecKux npou3Bo0Cms;

8) b.1.B.04 Cucmemvl uHdCceHepHoOU 3auumuol OKpYHcaoueli cpeobl.



3HaHI/I}I, IMOJIYYCHHBIC IIPpU U3YUYCHHUH AUCHUIIIIMHBI «OCHOBBI HaY4YHbBIX HCCJIIC-

JIOBAaHUM, OpTraHU3aLMs U NJIAHUPOBAHUE DKCOCPUMEHTA) MOT'YyT OBITH MCITOJIB30BAHbI

IIpH IIPOXOKICHUU HpCI[I[PIHJIOMHOﬁ IMPAaKTUKU WU BBIIIOJJHCHHWUN BBIITYCKHBIX KBaJ'IH(bI/I-

KaIlMOHHBIX paboT 1Mo HampasiieHuto moaroToBku 15.04.02. « TeXHOJOTUYECKHE Ma-

IIWHBI 1 O6ODVI[OB3HH€)) .

3. Komnerenuuu ody4arwuerocsi, opmupyembie B pe3yjibTaTe 0CBOCHHSA

AUCIHUILIHHDBI

1.

YK-1 CniocobeH ocylecTBIsITh MOUCK, KPUTUUECKUN aHAJIU3 U CUHTE3 WH-
dbopmaluu, NPUMEHATh CUCTEMHBIN MOJIXOJ JJIsl PEIICHUs MOCTaBICHHBIX
3a/1a4

VYK-1.1 3naer meToauku noucka, coopa u 00paboTku HHOOPMAIIUU; aKTY-
aJIbHbIE POCCUUCKHE U 3apyOeKHble HMCTOYHMKU WHpopmanuu B chepe
podeCcCUOHANBHON NeATETbHOCTH; METOJI CHCTEMHOI'O aHaJIn3a

VYK-1.2 YMeeT npuMeHATh METOJIUKH TTOMCKa, cOopa U 00paboTku UHGOP-
Malliu; OCYIIECTBIIATh KPUTUUECKHUI aHAIN3 U CUHTE3 UHPOPMAIIIH, TIOJTY-
YEHHOW W3 Pa3HbIX MCTOYHUKOB; MPUMEHSATHh CUCTEMHBIN MOAXOM JUIs pe-
IICHUS TOCTaBJICHHBIX 3a]1a4

VYK-1.3 Bnangeer HaBblkamMu TOUCKa, cOopa U 00pabOTKH, KPUTHUECKOTO
aHaNM3a U CUHTE3a HHGOPMAITNH; UCTIOIB30BaHUSI CUCTEMHOTO TTOXOa IS
pelieHus MOCTaBJICHHBIX 3a/1a4

OIIK-1 Crnocoben dhopMynmupoBaTh IEIH U 3aJa4d MCCIACIOBAHMS, BBISB-
JISITH IPUOPUTETHI PEIICHUS 3a/1a4, BHIOUpATh U CO3/1aBaTh KPUTEPUU OLICH-
KU Pe3yJIbTaTOB HCCIICIOBAHUS

OIIK-1.1 3HaeT OCHOBHBIE HAyYHbIE HAMPABICHUS PAa3BUTHSA HAYKH U TEX-
HUKH B 00JJACTH XUMHYECKOTO MAITMHO- U alapaTOCTPOCHHUS.

OIIK-1.2 VYmeer aHanu3UpoOBaTh COCTOSHUE HAYYHO-TEXHHYECKOH Mpo-
OJieMbl B 00J1aCTH XMMHYECKOTO MAIIMHO- W almapaToCTPOCHUSI U Ha ITOU
OCHOBE OIPEJICIHUThH IIeJIb UCCIEOBAHMUS, METOIbl U CPEJICTBA €€ peain3a-
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8. OIIK-1.3 Bnaneetr npuémMaMu MpOTHO3UPOBAHUS TEHACHIIMM Pa3BUTHUS XH-
MUYECKOTO MAIIMHO- ¥ alnapaToCTPOCHUS.

9. OIIK-12 Cnocoben pa3pabaTbiBaTh COBPEMEHHBIE METObI MCCIEAOBAHUS
TEXHOJIOTHYECKUX MAIIUH W OO0OpPYJOBaHUS, OIICHHBATH W TPEACTABIATH
PE3yNbTATHl BEITIOJIHEHHONW PaOOThHI

10.0I1K-12.1 3HaeT TeOpETHYECKHUE OCHOBBI M METOJIUKY Pa3pabOTKU CIIOCO-
OOB HCCJIEIOBaHUS TEXHOJIOTHYCCKAX MAIIMH U 000PYyI0BaHMsI, OTICHUBATH
Y TIPEJICTABIISITH PE3YIbTAThI BHITOTHEHHON paOOTHI.

11.0IIK-12.2 Ymeet pa3pabaThIiBaTh METOIbI COBPEMEHHBIC METOIbI UCCIIEIO-
BaHUSI TEXHOJOTUYECKUX MAIIMH U 000pYJA0BaHUs, OIICHUBATh U TIPE/ICTaB-
JISITH PE3YJIbTAThI BBIMOJTHEHHON PaOOTHI.

12.0I1K-12.3 Bnageer HaBbIKaMu pa3pabOTKH CIIOCOOOB MCCIICIOBAHMS TEX-
HOJIOTHYECKUX MAIIuH U 000pyI0BaHUS, a TAKKE TIPHEMaMH OTICHUBAHUS U
MIPEICTABJICHUS PE3yJIbTaTOB BEITIOJIHEHHOW PaOOTHI.

B pezynomame oceoenusn oucyuniaunot 00y4aroumuiica 00nxHcen:

1) 3HaTh:  a) METOJIMKH MOHUCKa, cOopa U 00pabOTKM WH(pOPMAIIMH;, aKTyalbHbIC
poccuiickue u 3apyOexHble UCTOUHUKUA MHGOpMaIuu B cepe mpodeccuoHaIbHON
NeSATeTLHOCTH; METOJI CHCTEMHOTO aHAJIN3a,

0) OCHOBHBIC HAy4YHbIC HAINpaBJICHUS DPA3BUTHUSI HAYKU M TEXHUKU B
00J1aCTH XMMUYECKOTO MAITUHO- U aMMapaTOCTPOCHHUS,

B) TEOPETHYECKHE OCHOBBI M METOAWKY pa3pabOTKh crocoOoB
UCCJICIOBAaHUSI TEXHOJOTMYECKUX MAIIMH W  O0OpyJOBaHUsS, OIEHUBATh U
MPEACTABIISITH PE3YIbTAThI BBIMOJIHEHHON paOOTHI.

2) YMeTh: a) MpUMEHSTh METOJHMKHU TOHUCKA, cOopa u oO0paboTku wHGOpPMAINY;
OCYIIECTBIIATh KPUTUYECKHUIN aHAIN3 U CUHTE3 MH(POPMAIINH, TIOJYUYEHHON U3 Pa3HBIX
HMCTOYHHUKOB; TPUMEHATHh CUCTEMHBIN MOXO/ JJISI PEIICHUS TOCTaBJICHHBIX 3a/1a4;

0) aHaM3UPOBATH COCTOSIHUE HAYYHO-TEXHUYECKOU MpOoOJIeMbl B 00J1a-

CTH XUMHUYECKOTO MAIIMHO- M amNMapaTOCTPOSHUS M Ha JTOH OCHOBE OMpPEICIIUTH

eJIb MCCICAOBAHU, METOAbI U CPCACTBA €€ pealn3aluu,



B) pa3pabaThiBaTh METOJBl COBPEMEHHBIE METOABl HCCICIOBAHUS
TEXHOJOTHYECKUX MAIlIMH U 000pYyI0BaHUs, OIICHUBATh U MPEACTABISATh PE3yIbTaThI
BBITIOJTHEHHOU PabOTHI.
3) Bnagets: a) HaBbIKaMH TOHMCKa, cOopa U 00pabOTKH, KPUTHYECKOTO aHAIU3a U
CUHTe3a WH(GOPMAIMK, WCIOJIB30BAHUS CHUCTEMHOTO TIOXOJAa [UIsl pPeUICHUS
MIOCTaBIICHHBIX 3a]1a4;

0) mpuéMaMu TPOTHO3MPOBAHUS TEHICHIIMH Pa3BUTHS XUMHYECKOTO
MAIIMHO- U alapaTOCTPOCHHUS;

B) HaBBIKAMH DPa3pabOTKU CIIOCOOOB MCCIEAOBAHMS TEXHOIOTHYECKHX
MaliuH W O00OpYyJOBaHUs, a TaKXKe MpUeMaMu OICHUBAHUS U MPEJCTaBICHUS

PE3YIILTATOB BBIIIOJIHEHHOM pa6OTBI.

4. CTpykTrypa u cogep:xkanue Jucuunannbl 51.0.09 «OcHOBBI HAYYHBIX UC-
CJI€IOBaHU, OPTAHU3AIMS U NIAHUPOBAHUE IKCIEPUMEHTA
OO6m1ast TPy10€MKOCTb TUCIUIUIMHBI COCTaBIsET 4 3a4€THBIX eUHUIBI, 144 yacoB.
4.1 Ouno-3aouHasi popma

Ne Pa3zpen Buabl yuyeoHoit OuneHovYHEIE
n JUCIUIIINHBI o padoThI (B 4acax) cpeacrsa AJis
/m 5 Jlextuu | Jla6opa- | Ilpaktu- | KCP CPC NpOBeIeHNs
% TOPHBIE YECKHUE Hp(?‘Me?l(yTOW-
o 3aHIATUA 3aHATUSI HOHM aTTeCTa-
MU [0 pa3-
aeaam
1 | OO6uue cBegeHus 1 3 3 3 6 21 DK3aMeH, JTHC-
0 TEOpUU U TpaK- Kyccus, cobece-
THUKE HayYHOTO JIOBaHHE
IKCIIEPUMEHTA
2 | [InaaupoBanue 1 3 3 3 6 21 DK3aMeH, JTnc-
HKCIIEPUMEHTa U Kyccusi, cobece-
KPUTEPHUH OTITH- JIOBaHHE
MaJILHOCTH IUTaHa
3 | MoaenupoBanwue 1 3 3 3 6 21 DK3aMeH, JTnc-
B HAyYHOM JKC- Kyccusi, cobece-
TIEPUMEHTE JIOBaHHE
HUTOI'O 9 9 9 18 63 144




| dopma aTTecTaunu

| Ikzamen (36)

5. Coaep:xaHue JIEKIIMOHHBIX 3aHATHII 10 TeMaM

Paznen Yacel Tema nexum- Kparkoe conep:kanue Nuaukaro-
AUCIH- OYHO- | OHHOIO 3aHH- pHI 10CTH-
/ IUINHbI 3a04Has THA JKeHUA KOM-
w thopma 00. neTeHuuu
1 1 Ionstne, nemu | OnpenencHue HaykKd O MeTofax Teopuu u npaktuku | YK-1.1;
M 32[a4d Hayy- | NPOBEJCHHUS HAYYHOTO OKCmepuMeHTa. 3HaueHue | YVK-1.2;
HOTO D3KCIHEpH- | MpeaMeTa. B3anMoCBsI3p TUCIUIIIMHBI C OOMIEHHKE- VK-1.3;
MEHTa HEpHBIMH W CHEIHANIbHBIMH AncouIuIMHAMH. Ompe- OIIK-1.1:
ACTCHUE OCHOBHEIX TEPMHHOB: IKCIICPHMEHT, OIIEIT, OIK-1.2:
IUITAHUPOBAHUE SKCIIEPUMEHTA, YKCTPEMANIBHBIA JKC- !
MIEPUMEHT U JIp. 3a/aud, perieHrue KOTOPBIX LEeNIeco- OIK-1.3;
0o0pa3HO C TPUMEHEHHEM METOAOB IUIAHHPOBAHUS OIlK-12.1;
HAy4HOTO 3KCHeprMeHTa. MeTopl, NCTIONb3yeMbIEe B OIlK-12.2;
TEOpHH M TIpaKTHKe HayuHoro skcmepumenta. Oc- | OINK-12.3
O6mume cBe- HOBHBIE Pasjielibl HAYKH O ILIAHUPOBAHMHU DKCIIEPH-
ACHUA O MEHTA.
TEOpHH U
MPaKTHKE
Hay4HOTO
SKCIIEpH- 2 OO6paboTka pe- | Pe3ymbraTsl MpsIMBIX M KOCBEHHBIX m3MepeHuit mapa- | YK-1.1;
MeHTA 3yJIbTaTOB MeTpoB npouecca. OGpaboTka pes3ynbratoB sKkcre- | YK-1.2;
HAy4qHOTO ~ OKC- | PUMEHTA Ha OCHOBE JCTEPMHHHPOBAHHBIX MaTEMaTH- | YK -] 3:
nepuMeHTa. Jle- | deckux moneneid. CTaTUcTHYECKHE METOIBI 00paboT- OIK-1.1:
TepMHUHUpOBaH- | Ku. [loHATHE OMIMOKM M3MEpEHMs BEIMYHMHBI B JKC- OIK-1.2-
HBIE W CTaTH- | epuMeHTe. MCTOYHMKM OMMOKH B SKCIIEPUMEHTE. o
crndyeckne Me- | CorydaiiHble, cuCTeMaTHYeCKHe U TpyOble OMIMOKH. OIK-1.3;
TOJIBI Kpartkue cBeneHust U3 TeOpUHM BEpOATHOCTEH M Mate- OIlK-12.1;
Matnaeckoil cratnetukn. Meroner ouenkn n vumn- | OTIK-12.2;
MH3aIUH ONTHOKH N3MEPEHHUSL. OIIK-12.3
2 1 [MonsTne mma- | opManm3anus 3KcIepruMeHTa Ha ocHoBe kubepHe- | VK-1.1;
HUPOBaHMs 9KC- | THYECKOH Mojenu 4vepHoro sumka. Qdakropel u | YK-1.2;
TIepUMEHTA. ¢GyHKIMSA OTKIMKA. JMckpeTn3anus 3HaYeHUH (akTo- VK-1.3;
Knaccudukauns | poB. YpoBeHp BapbupoBaHus ¢akropa. I[lonsTHe OIK-1.1:
U KpUTEpUH OIl- | IUIAaHAa OJKCIepuMeHTa. Kpurepuu onruMansHOCTH OIK-1.2:
TUMaJIEHOCTH wianoB. A, D u E-ontumanshsie mians!. [Tnans! Tuma o
TUIaHA. JIATUHCKUH KBaapaT. CHMITIEKC-peleTYaThie TUIAHbIL. 83%%;5_
L
[Tnanuposa- OIIK-12.2;
HHE JKCIIe- OIK-12.3
pUMEHTa U -
KpuTepUN 2 ByxypoBHeBble | Kpurepun ontumansHocTH D-ontumansbix mraHoB | VK-1.1;
OITHMAE- D-onrumanbusie | okcnepumenta. Konuposanue dakropos. Konuposa- | YK-1.2;
HOCTH TN TIaHBI TOJHOTO | HUC 3HAYCHHMS OCHOBHOTO, HIKHErO H BEPXHEro | yK-1 3:
u JIpoOHOTO | YpOBHEH, MHTepBana BapbHpoBaHMs. [lnaH mosHOTO OIK-1.1:
(dakTopHOTO (akropHOro sKcnepumenTta. Yucno ombiToB B [1D3. OIK-1.2:
JKCHEPUMEHTA [Tnan npoGHOTro (hakTOpHOTO SKCHEpUMeHTa. Uucio o
oneiToB B IMD. I'eHepupyrolee OTHOLIEHUE U OIpe- OIK-1.3;
JeSIomUi KOHTpacT. I'eHepaTops! mnanos JD3. OIlK-12.1;
OIlK-12.2;
OI1K-12.3




ITnanuposa-
HHE 3KCIIe-
pUMEHTa U
KpUTepUU
ONTUMAlb-
HOCTH IL1aHa

Perpeccronnsiii | Meroq HauMeHbIINX KBajapaToB. Tpebosanus k mMat- | YK-1.1;
aHaJIn3 IIpU puue miana. Ilpumenenne MHK mpu moctpoenuu | VK-1.2;
MIPOBEJCHUH JIMHENHBIX PErpecCHOHHBIX Mozenei. OmpeneneHue VK-1.3;
9KCIIEPUMEHTa. | 3HAYUMOCTH KOI((PHIMEHTOB YPaBHEHHS PErPECCHH. OIK-1.1:
Mertons! pa3zpa- | IIpoBepka ypaBHEHUs perpeccUM Ha aJeKBaTHOCTb. OIMK-1.2:
00TKHM perpec- MuHUMaNbHO HE00XOIMMOE YHCIIO OIBITOB B ILIAHE. o
CHOHHBIX Mozie- | OOocHoBanue sddexrrBHOCTH TaHOB JIPD mepen OIK-1.3;
nei manamu [1OD. OINlK-12.1;
OIlK-12.2;
OI1K-12.3
IIpoBenenue Ilonarue skctpemansHOro 3kcnepuMeHTa. Kmaccn- | VK-1.1;
SKCTPEMAIILHOTO | (UKalUs KPUTEPUEB ONTUMHU3ALMKM QYHKIMH OTKIH- | VK-1.2;
sKcriepuMeHTa. | kKa. CriocoObl onTuMHU3anuu 1eneBoi ¢pyHkmmu. ['pa- VK-1.3;
Mertoas! ontu- ¢uueckne crocoObl TpencTaBieHHus (HaKTOPHOTO OIK-1.1;
Mu3aiuu. Me- npocTpaHcTBa. ['pagreHTHbIE METOIBI ONTUMH3ALIIH. OIK-1.2:
TOJ KPyTOTO MeToa KpyToro BOCXOXKAEHUS 10 MOBEPXHOCTH OT- o
BOCXOKACHUS KiIuKa. lcnonbp3oBaHUE PErpecCUOHHOW MoJenH B OIK-1.3;
Ka4yecTBe MHCTpyMeHTa ontuMu3anuu. ObocHOBaHHE OIlK-12.1;
BO3MOKHOCTH MCHOJB30BAaHUS JBYXYPOBHEBBIX IIa- OIlK-12.2;
HoB. Kpurepuii 3apepmenus mpimkenus no nosepx- | OIK-12.3
HOCTH OTKJIMKA.
CoBpeMeHHbIe Knaccudukauns nporpamMmmuoro obecneuenus, npu- | YK-1.1;
pOrpaMMHBIC MEHACMOTI0 IIPY PENICHUH 3a/1a4 Hay4HOIo 3KCHIepH- | YK-1.2:
CpeACTBa MOJI- MeHTa. TaOnu4HBIN Mpoleccop, Kak YHUBEpPCaIbHBIA VK-1.3;
JEPAKKH MIPo- WHCTPYMEHT JUIsl IUIaHUPOBaHUS W 00paboTKU pe- OIK-1.1;
LIECCOB TUIaHU- 3yJIBTaTOB SKCIEpUMeHTa. Busyanuzamus pesyiabTa- OIMK-1.2:
POBaHus, PO- TOB K rpadpuyeckoii GopMe ¢ MOMOIIBIO CPEJCTB Tad- o
BEJIEHUS U 00- JMYHOTO mporeccopa. Crernuanu3upoBaHHbIe MPO- OIK-1.3;
paboTkH pe- rpaMMHBIE TaKeThl JUIl CTaTHCTHYECKOH 00paboTKu OIlK-12.1;
3yJbTaTOB pesynbratoB. CamocrosiTenbHass pa3paboTka Mpo- OIIK-12.2;
HAY4YHOTO 3KC- rpamMM Ut co3naHus anemenToB momaepxkku nporec- | OINK-12.3
NepUMeHTa COB HAyYHOT'O SKCIEPUMEHTa B Cpelie BU3yaJIbHOTO
IIPOrpaMMUPOBAHHSL.

7. Coaep:xanue J1a00paTOPHBIX 3aHATHI

Lens npoBeneHus: 1a00PATOPHBIX pabOT COCTOUT B MOJYYEHUH MPAKTHUECKHUX
HaBBIKOB U ()OPMUPOBAHUHN YMEHHI MPUMEHAThH Ha MPAKTUKE MOIYYECHHbIE TEOpETUYE-
CKUE 3HaHUs B 00JaCTH MJIAHWPOBAHMS, IPOBEACHUS U 00paOOTKH pe3yabTaTOB Hay4-

HOT'O OKCIICPHUMCHTA.

Ne | Paznen nucuumiaudbl | Yachbl HanmeHnoBaHue 1a00paTOPHOI NuaukaTop K0CTHKEHUSI
n/n OYHO- padoThI KOMIIETEeHIIUHU
3a04Has
popmeI
00.

1 OO6mme cBeneHUS O 1 Onpenenenne 3akoHa pacnpenene- | YK-1.1; YK-1.2; VK-1.3;
TEOPUM U MPAKTHKE HUS W3MepeHHoW ¢usndeckoir Be- | OIIK-1.1; OIIK-1.2;
HAay4yHOTO  JKCIIEpHU- JINYMHBI. OIlK-1.3; OIIK-12.1;
MEHTa OI1K-12.2; OIIK-12.3

2 Cratuctuueckue Meronabl oopabot- | YK-1.1; YK-1.2; VK-1.3;

KM pe3yJbTaTOB U3MEPEHUM B Hayd-
HOM 3KCIIEpPUMEHTE.

OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-12.1;
OIIK-12.2; OIIK-12.3
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2 ITnanupoBanue
pUMEHTa
ONTUMAaIbHOCTH IUIaHa

JKCIIe-
U KpPHUTCpUH

HpOBCpKa CTaTUCTUYCCKUX THIIOTEC3
B HAYYHOM SKCIICPUMCHTC

YK-1.1; VK-1.2; YK-1.3;
OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-12.1;
OIIK-12.2; OIIK-12.3

MeTon HauMEHBLIMX KBaJgpaTOB B
Ka4eCTBE MHCTPYMEHTA MOCTPOEHUS
PETPECCUOHHBIX MOJAEIEN

YK-1.1; VK-1.2; YK-1.3;
OIIK-1.1; OIIK-1.2,
OIIK-1.3; OIIK-12.1;
OIIK-12.2; OIIK-12.3

3 [InanupoBanue
pUMEHTa |
ONTHMAJILHOCTH IIJIaHA

JKCIIe-
KpPUTEPHU

Perpeccuonnslii ananu3 B 3amadax
HAYYHOT'O 3KCIIEPUMEHTA

VYK-1.1; VK-1.2; YK-1.3;
OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-12.1;
OIIK-12.2; OIIK-12.3

Pa3zpaboTka T™IAaHOB TONHOTO W
JOpoOHOT0 SKCTIepUMEHTa

VK-1.1; VK-1.2; VK-1.3;
OITK-1.1; OTTK-1.2;
OITK-1.3; OTTK-12.1;
OITK-12.2; OITK-12.3

OKCTpeMallbHbI  JKCMEPUMEHT C
LEJbI0 OIpeNeNeHNns ONTHMAaIbHBIX
YCIIOBHUM NMPOBEAEHUS TEXHOIOTHYe-
CKOI'0 IIpoliecca

VK-1.1; VK-1.2; YK-1.3;
OIIK-1.1; OTTK-1.2;
OIIK-1.3; OTK-12.1;
OIIK-12.2; OTIK-12.3

JIaGoparopHble pabOThl MPOBOAATCA B MOMEIIEHUU KOMIIBIOTEPHOIO Kiacca
kadenpst MAXII — aynuropun B-110.

8. CamocrosiTesibHasi padoTa

Yacel
Ne | Tembl, BLIHOCHMBbIE HA CAMOCTOATEJIb- 0YHO- ®opma CPC NHaukaTopbl 10CTHKEHUS
n/n HYI0O padoTy 3204HaA KOMIIeTeHIIUH
dbopma 00.
1 OO0mye cBeIeHHs O TOPHH IIPAKTHKE HAyIHO- 9 IToarororka k | YK-1.1; YK-1.2; YK-1.3;
T'O OKCIEPUMCHTA JK3aMeEHY OIIK-1.1; OIIK-1.2; OIIK-
1.3; OIIK-12.1; OIIK-12.2;
OIIK-12.3
2 O0paboTKa pe3yIbTaTOB HAYIHOTO IKCIIEPH- 9 IToaroroBka k | YK-1.1; YK-1.2; YK-1.3;
MeHTa. [leTepMUHUpPOBaHHBIE U CTATUCTHYE- JK3aMEHY ()HK_l.]; OHK_1.2; OIIK-
CKUC METOBI 1.3; OIIK-12.1; OIIK-12.2;
OIIK-12.3
3 [onsTHE MTAHUPOBAHUS IKCIICPHUMEHTA. 9 IToaroroBka k | YK-1.1; YK-1.2; YK-1.3;
Knaccn(lmlcauym M KPUTCPHUH ONITUMAILHOCTH dK3aMeHy OIIK-1. 1; OI1IK-1 .2; OIIK-
TLIaHA. 1.3; OIIK-12.1; OIIK-12.2;
OIIK-12.3
4 JByxypoBHeBble D-onTrManbHbIe TIaHBI 9 IToaroroBka k | YK-1.1; YK-1.2; YK-1.3;
MIOJTHOTO M APOOHOT0 (haKTOPHOTO IKCIIEPU- IK3aMEHy OIIK-1.1; OIIK-1.2; OIIK-
MEHTa 1.3; OIIK-12.1; OIIK-12.2;
OIIK-12.3
5 PerpeccroHHbII aHAN3 TIPU IPOBEICHUT 9 IToaroroBka k | YK-1.1; YK-1.2; VK-1.3;
JKcrepuMenTa. MeTobl pa3paboTKu perpec- FK3aMEHY OIIK-1.1; OIIK-1.2; OIIK-
CHOHHBIX MOJIeNIeit 1.3; OIIK-12.1; OIIK-12.2;
OIIK-12.3
6 IIpoBeneHue 3KCTpeMaIbHOrO SKCIIEPUMEHTA. 9 IToaroroBka k | YK-1.1; YK-1.2; YK-1.3;
MeToap! onTHMU3AIIH. MeTo| KpyTOro Boc- JK3aMEHy OIIK-1.1; OIIK-1.2; OIIK-
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XOXKIACHUA

1.3; OIIK-12.1; OIIK-12.2;
OIIK-12.3

7 CoBpeMeHHBIE TPOrPaMMHBIE CPEACTBA MO- 9 IMogroroka x | YK-1.1; YK-1.2; YK-1.3;
JIEPAKKH IIPOLIECCOB MIAHUPOBAHUS, IPOBETIE- 5K3aMEHY OIIK-1.1; OIIK-1.2; OIIK-
HHUS 1 00pabOTKH Pe3ynbTaToOB HAYYHOTO 1.3; OIIK-12.1; OTIK-12.2;
OKCIICPUMECHTA OHK'123
8.1 KoHTpOoJIb caMOCTOATEIbHOI PadoThI
Ne Te oc e Ha caMo- Hacnt Hnpnkaro OCTHKE
1] Mbl, BLIHOCUMBbIC H M OUHO-3209HAN (I)opMa KPC HAUKATOPBI 10CTH HUSA
n/n CTOSITEIbHYIO PadoTy KOMIEeTEeHIHU
¢opma 06.
1 OO01mre CBEIEHNS O TEOPUH HPaK- 3 MMoaroroska k sk3ameny | YK-1.1; VK-1.2; YK-1.3;
THKE HAYIHOTO SKCIIEPUMEHTA OIK-1.1; OTIK-1.2; OIIK-
1.3; OIIK-12.1; OIIK-12.2;
OIIK-12.3
2 O06paboTKa pe3yIbTaTOB HAy4YHO- 3 [loaroroBka k sx3ameny | YK-1.1; YK-1.2; YK-1.3;
T'O JKCIIepHMeHTa. JleTepMUHHUPO- OIIK-1.1; OIIK-1.2; OIIK-
BaHHBIC H CTATHCTHYECKUE METO- 1.3; OIIK-12.1; OIIK-12.2;
Al OIIK-12.3
3 [NonsTre nmaHUpOBaHUS SKCIIE- 3 [loaroroBka k 3K3aMeHy VK-1.1; YK-1.2; YK-1.3;
pumenTa. Knaccngukanms u kpu- OIIK-1.1; OIIK-1.2; OIIK-
TepUH ONITHMAJIbHOCTH ILIAHA. 1.3; OIIK-12.1; OIIK-12.2;
OIIK-12.3
4 JByxypoBHeBble D-onTnmanbHbIe 3 [loaroroBka k 3K3aMeHy VK-1.1; YK-1.2; YK-1.3;
IUTaHBI TIOJHOTO U APOOHOTO (pak- OIIK-1.1; OIIK-1.2; OIIK-
TOPHOT'O SKCIICPUMCHTA 1.3; OIIK-12.1; OIIK-12.2;
OIIK-12.3
5 PerpeccronHslii aHamM3 Npu mpo- 2 [ToaroroBka K 3K3aMeHy VYK-1.1; YK-1.2; YK-1.3;
BEJICHUU dKCIIepUMeHTa. MeTo bl OIIK-1.1; OIIK-1.2; OIIK-
pa3paboTKU PErpecCHOHHBIX MO- 1.3; OIIK-12.1; OIIK-12.2;
Acnen OIIK-12.3
6 IIpoBenenune sKCTpeManbHOro 2 [ToaroroBka K 3K3aMeHy YK-1.1; YK-1.2; YK-1.3;
JKCIEpUMEHTA. METOIbI OTITHMHU- OIIK-1.1; OIIK-1.2; OIIK-
3aun. MeTo1 KpyTOro BOCXOXK- 1.3; OIIK-12.1; OIIK-12.2;
ACHUA. OIIK-12.3
7 CoBpeMeHHBIE IPOrPaMMHBIE 2 [ToaroroBka K 3K3aMeHy YK-1.1; YK-1.2; YK-1.3;

CpeACcTBa MOJIEPKKHU TPOIIECCOB
TUTAHWPOBAHUS, IPOBEACHUS 1 00-
pabOTKH pe3yIbTaTOB HAYYHOTO
9KCIIEPUMEHTA

OIIK-1.1; OIIK-1.2; OIIK-
1.3; OIIK-12.1; OIIK-12.2;
OIIK-12.3

9. Ucnoab30BaHMe PEITUHTOBOM CHCTEMBbI OIIEHKH 3HAHM.

IIpu oueHke pe3yJbTaTOB AESATEIBHOCTU CTYIEHTOB B paMKax JIWCIUILIAHBI

b1.0.09 «OcHOBBI HaVYHBIX HMCCJIECHOBAHUMN,

opraHu3alia HW IIJIAHUPOBAHUC

DKCIIEPUMEHTA» UCTIONB3YeTCsl PEUTHHTOBAsI cucTemMa. PeitnHroBas ornenka popmupy-
€TCsl HA OCHOBAaHUU TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJISL. [10J10KUTENBHBIM pE3yIlb-
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TATOM CUHTACTCS PE3YJIbTaT, YMUCICHHOE 3HAUEHUE KOTOPOTO HAXOIUTCS B JMAINIa30HE OT
60 1o 100 equuwuL.

PeliTHHT cTyneHTa CKIIaJbIBAaeTCS U3 PE3YJIbTAaTOB BBHIMOJIHEHUS psAjga paboT BO
BpEMsI ayJTUTOPHBIX 3aHATUN M CaMOCTOSTENbHON paboThl. OLIEHKH 32 EPEUYHCIICHHBIE
MEpPONPUSATHUS PUBOJIATCS B TaOIMIIAX I BceX (hopM O0yUEeHHUS.

Tabnuma
Pacuer cymmapHOTro peiTHHra 11l O9YHOM M OYHO-3a09HOM (hopM 0OydeHUS
HazBanue Kon-Bo Jlnarma3zoH OIeHOK
MHH — MAKC.

Jlexuum 3 9-16
JlaGopaTopHbie pabOTHI 3 7-14
Pedepatbl 1 10 - 16
[IpakTruueckue paboThl 3 10 - 14
DK3aMeH 1 24 - 40

10. OueHo4nble cpeacTBa sl TEKYIEro KOHTPOJIS yCIeBaeMOCTH, NPO-
MEKYTOYHOM aTTECTAIMU 10 UTOTAaM OCBOEHMS AU CIUTIIHHBI

OneHouHbIE CpENCTBA I MPOBEICHHS TEKYLIErO KOHTPOJS yCIEBAEMOCTH,
IIPOMEKYTOUYHOM aTTeCTallUd O0YYalIIUXCA U UTOTOBOM (rOCYy1apCTBEHHOW UTOIO-
BOI1) arrecTanuu pa3pabaThIBAIOTCS COIVIACHO MOJOKEHHI0 0 DOHJaX OLEHOYHBIX
CPEIICTB, PAaCCMaTPUBAIOTCS KaK COCTaBHAsl 4acTh paboyeil mporpaMmsl U 0QopmIIs-
I0TCSl OTZAEJIBHBIM JJOKYMEHTOM.

11. UudopManiuoHHO-MeTOANYECKOE O0ecTiedeHue QU CHUTIIMHBI
11.1 OcHoBHas auTEpPaTypa

[Ipu n3yuennn agucuuruivebl b1.0.09 «OCHOBBI HAYYHBIX UCCIEA0OBAHNN, OPraHU3a-
1S ¥ IJIAHUPOBAHME IKCIIEPUMEHTa» B KAUYECTBE OCHOBHBIX HCTOUYHUKOB MH(pOpMa-
LU PEKOMEHYETCs UCIIOJIb30BaTh CIEAYIOLIYIO JINTEPATypYy.

OcHOBHBIC HCTOYHMKH HHGOpPMALMHU KoJ1-Bo 3K3.
Marematuueckas oOpaboTka U MojaenupoBa-|14 sk3. kapeapa MAXII
HUE B TMIPaKTUKE HAYYHOTO OHKCIICPUMECHTA:
yueb. mocobue [3nekTpoHHbIN pecypc] / NLA.
Cabanae, ®.M. AnmakaeBa, 3.D. Cabanae-
Ba;- Hmwxuekamck: HXTU ®I'bOY BO KHU-
TV.- 2017.- 80 c.

Pexxum nmoctyma - cBoOO0IHBII
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Teopernyeckre OCHOBBI HAYYHBIX HMCCIIEOBA-
HUH. ydeOHOoe mocoOue I BY30B [IJIEKTpOH-
uelii pecypc]/ B.A. Tuxonos, B.A. Bopona,
JL.B. MurtpskoBa.- M.: Topsadas nuHuA-
Tenexom, 2018.- 320 c.

Pexxum nocryna: o naposo 9bC «Znaniumy.

DBC «Znaniumy.
https://znanium.com/catalog/produc
/1195580

Hoctyn ¢ nro60# Touku UaTepHer

nocie peructpanuu ¢ IP-agpecos
HXTU

KoMmbproTepHbIe METOIBI B HAYYHBIX UCCIICI0-
BaHUSX: YUYCOHHK [37CKTpOHHBIN pecypc] /
A.C. Bo3zuecenckuii. — M. : 1]l MUCuC,
2016. — 227 c.

Pexum nocryna: o naposto 9b6C «Znaniumy.

DBC «Znaniumy.
https://znanium.com/catalog/produc
/1232192

Hoctyn ¢ nro60# Touku UaTEpHET

nocie peructpanuu ¢ IP-agpecos
HXTU

11.2 lonoaaHuTEIbHAS JIUTEPATYpPa

B kauectBe JOITIOJTHUTCIIBHBIX NCTOYHHUKOB I/IH(bOpMaI_II/II/I PCKOMCHAOYCTCA HUC-

MOJI30BATh CJICAYIOIIYIO JINTEPATYPY:

I[OIIOJIHI/ITCJILHLIC HCTOYHHUKH I/IH(l)OpMa-
nun

KoJ1-BO 3K3.

Kykymkuna, B.B. Opranauzamnus Hay4HO-
HCCIIEIOBATEIILCKOM pabOThl CTYJIEHTOB (Ma-
rucTpoB): yduebHoe mocobue/ B.B. Kykymiku-
Ha. — M. : Uudpa-M, 2016.-264 c. (Bricuiee
oOpa3zoBaHue: Maructparypa)

5 nKk3. onbmmoreynsid otaenar HXTU

[IpencraBnenue M BU3yanu3alus pe3yabTaToB
Hay4YHBIX HCCJIENOBAaHUN : Y4YEOHHK [3JIeK-
tponublid pecypc]| / O.C. Jlorynosa, I1.}O. Po-
maHoB, JI.I'. EropoBa, E.A. UnbuHa ; moa pes.
O.C. JlorynoBou. — Mocka: NMH®PA-M,
2020. - 156 c.

Pesxxum nocryna: o naposto 9b6C «Znaniumy.

OBC «Znaniumy.
https://znanium.com/catalog/produc
/1056236

Hoctym ¢ mo6oii Touku UHTepHET

nocJie peructpanuu ¢ IP-anpecos
HXTU

Opranuzanus, BbBINOJIHEHUE W O0GOPMIICHHE
OoT4E€Ta O HAYYHO-HCCIICIOBATEIBCKOW MpaK-
THUKE MaruCTPaHTOB: yueOHOe mocodue [Inmek-
TpoHHBIH pecypc] / M.I'. Haymosa, N.I'. Mo-
po3oBa, H.A. UnueneB. — Mocksa : U3a. lom
MUCuC, 2015. - 32 c.

Pexxum noctymna: o naposto 9b6C «Znaniumy.

DBC «Znaniumy.
https://znanium.com/catalog/produc
/1221106

Hoctyn ¢ nmo60oii Touku UHTepHeT

nocJse peructpanuu ¢ IP-anpecos
HXTHU

OCHOBBI Hay4HBIX HCCJIEAOBaHUM: YUeOHUK
[>nexTponnsiii pecype] / Ceupuzaos JI.T., Tpe-

DBC «Znaniumy.
https://znanium.com/catalog/produc
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https://znanium.com/catalog/product/1195580
https://znanium.com/catalog/product/1195580
https://znanium.com/catalog/product/1232192
https://znanium.com/catalog/product/1232192
https://znanium.com/catalog/product/1056236
https://znanium.com/catalog/product/1056236
https://znanium.com/catalog/product/1221106
https://znanium.com/catalog/product/1221106
https://znanium.com/catalog/product/858448

ThsikoB A.Jl. — Boponex: BIJITY um. I'.0.|t/858448
Mopo3soBa, 2016. — 362 c. Hoctyn ¢ aro60# Touku UHTEpHET

Pexxum nocryna: o maposo ObC «Znaniumy. [mocie peructparuu ¢ IP-aapecos
HXTU

11.3 DJIeKTpOHHBbIE HCTOYHNKH HHpOPMALMHT

[Ipu n3zyuyennn aucuuiuinebl b1.0.09 «OCHOBBI HAYYHBIX HCCIEIOBAaHUM, Op-

TraHu3anus W INIAHUPOBAHUC SKCIICPHUMCHTA» HCIIOJIb30BAHHC JJICKTPOHHBIX HMCTOY-

HUKOB WH(OPMALINH:

1)OnekTpoHHas 6ubMHMOTeUHas cucreMa «Znaniumy. [DnexkTpoHHBINA pecypc].
— Pexxum poctyma: https://znanium.ru. Joctyn ¢ mo06oit Touku MHTEpHET mocie pe-
ructpanuu ¢ IP-anpecos HXTH.

11.4 CoBpeMenHble npodeccHoHAJIbHbIC 0a3bl JAHHBIX U UHGOPMALMOH-
HbI€ CIIPABOYHbIC CHCTEMBI.

1. AkryanusupoBaHHas OecraTHast 0a3a rocyJapCTBEHHbBIX CTaHIapTOB, MOJ-
HOCTBIO cooTBeTcTBYyIomIas karajgory OI'VII «Cranmaprurdopm» [DneKTpOHHBIH
pecypce]. — Pexxum moctyna: https://docplan.ru/list0.htm, cBoGo1HBII.

2. DIeKTpOHHBIA (OHJ MPABOBOM M HOPMATUBHO-TEXHHYECKOW TOKyMEHTa-
nun. ['ocynapcTBeHHBIE CTaHAAPTHI [3NMEKTPOHHBIA pecypc]. — Pexxum goctyna:
https://docs.cntd.ru/gost, cBo6oaHbIi.

CorsiacoBaHo: .

3aB. OTJICIIOM //))47 B.4. TapacoBa
1o OMOTMOTEYHOMY g

00CITy’KHBaHUIO

12. MaTepuajibHO-TeXHUYECKOe o0ecneuyeHue TUCIUIJIMHBI (MOILYJIsl).

VY4eOHbIe ayIUTOPUU U1l MPOBEACHHS YYCOHBIX 3aHSATUN OCHAIIECHBI 000pY-
JIOBAaHHEM:
1. mepconanbHbie KOMIbIOTEpPHI Pentium-4 u Celeron;
2. KOMIBIOTEPHBIE CTOJIbI, CTYJIbS U MAPThI, yueOHasl I0CKa;
TEXHUYECKUMH CPEJICTBAMH O0yUCHUS:
1. KomnbrorepusiMu TpeHaxepamu Regre-F4, ITMOP.
2. Tpenupyroiue U KOHTPOJHUPYIOIIUE TPOTrPAMMBbI TECTHPOBAHHSI.
[ToMerienus 1151 CaMOCTOSITETbHON Pa0OThI OCHAIIIEHBI KOMITBIOTEPHON TEXHUKOM:
1. TlepconanbHbie kKommbioTephl Pentium-4 u Celeron, ¢ BO3MOKHOCTBIO MOI-
KITtoYeHHs K ceTH «HTepHe™ 1 00ecreyeHbl JOCTYIIOM B DJIEKTPOHHYIO
uHdopmarnmonnyro cpeny HXTH.
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https://znanium.com/catalog/product/858448
https://docplan.ru/list0.htm
https://docs.cntd.ru/gost

JlutieH3upoBaHHOE MPOrpaMMHOE 00ecTieYeHre U CBOOOTHO PACIIPOCTPAHIEMOE
porpaMMHOe 00eCIeueHne, UCTIOIh3yeMOE B YIEOHOM MPOIECCe TPU OCBOCHUH
quctuiuiiHEl 51.0.09 «OcHOBBI HAYYHBIX MCCIICIOBAHMMA, OpraHu3aIis 1 INIaHUPO-
BaHHUE DKCIIEPUMEHTAY .

1. OC MS Windows XP;

2. TIITIT MS Office 2003;

3. CAD-cucrema APM Graph Lite.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KonnuecTBo 3aHATHI, MPOBOAUMBIX B HHTEPAKTUBHOU (HOpME, COTIACHO
y4eOHOMY IUIaHy ISl OYHO-3a09HOM (hOopMBI OOYUEHHUS COCTaBIsAeT 12 4acos.

OcHoBHBIEC UHTEPAKTUBHBIC (HOPMBI IPOBECHUS YICOHBIX 3aHITHIA:

* TUCKYCCHS;

* TBOPUYECKHE 3a/IaHNUS;

* U3yUYCHUE U 3aKPEIUICHIE HOBOTO MaTepualia Ha MHTEPAKTUBHOM JIEKIIUH
(mexuus-6ecena, TEKIUSI — TUCKYCCHSI, JIEKIUA C pa300pOM KOHKPETHBIX CUTYaIlUi);

* METOJ KEHCOB.
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