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AHHOTAIUA

paboueit mporpammbl yueoHou nucturuinHbel b1.0.02 «MoaeaupoBaHue B arpo-
HHKEeHEPUIW) JIJIA MOATOTOBKUA MarucTpa no HampasiaeHuto 35.04.06 ArpounxeHepust
HarpaBJIeHHOCTH «IHHOBAIIMOHHASI TEXHUKA U TEXHOJIOTMH B arpoOr3HECE»

[enp ocBOCHHMSI TUCIUTUTHHEI « MOIETMpOBaHUE B arpOMHKCHEPHUNY . OCBOCHHE
CTYJIEHTAMH TEOPETHUYECCKUX W TMPAKTHUCCKUX 3HAHUW W TPHOOpPETCHHE YMEHUN U
HABBIKOB B 00JIACTH aHAJIM3a MPOOJEMHBIX CUTYaIlUH, pa3pab0OTKu U TEXHUKO-IKOHO-
MUYECKOTO0 00OCHOBAHMSI HOBBIX TEXHOJIOTHH JJI CTPATETHii pa3BUTHUS HA OCHOBE CH-
CTEMHOTO TIOJIX0/1a, MOJICITUPOBAHUS U IIU(PPOBBIX TEXHOIOTHH.

MecTo nucuuminHel B yueoHoM miane: gucuuminia b1.0.02 «MogenupoBanue
B arpOMH)XCHEPU» BKIIIOUEHA B 0053aTEIbHYIO YaCTh yU4E€OHOIO IJlaHa 10 HallpaBJie-
HUO0 oaAroToBku 35.04.06 ArpouHkeHnepus.

TpC6OBaHI/I$I K pe3ylibTaTaM OCBOCHHUA AUCHUILIMHBI: B PC3YJIbTATC OCBOCHMHA

JTUCHUIUIMHBL POPMUPYIOTCS CIEYIONINE KOMITETEHIMNU: yHUBepcanbHas YK-1 (uHmvka-
Topbl YK-1.1, YK-1.2, YK-1.4) u o6menpodeccuonansabie OIK-3 (vamikaropsr OIK-3.1, OIK-
3.2); OIK-4 (uamukarop OIK-4.1) u OINK-5 (uamukarop OIK-5.1).

Kpatkoe conepxaHve NUCUUIIMHBL: PaCCMAaTPUBAIOTCSI OCHOBBI CUCTEMHOIO aHa-
JIM3a ¥ CUCTEMHOTO TIOIX0/1a K MOJEIMPOBAHUIO IPOLIECCOB U CUCTEM, POJIb MOJEIUPOBAHNS B
CHCTEME TMOTyYEHHS! HOBBIX 3HAHMIA, METO/IbI (PU3MYECKOr0 M MaTEMaTHYeCKOr0 MOJIENIUPOBa-
HYsA. OTIENBHO pacCMATPUBAIOTCSA SKCIIEPUMEHTATBHO-3MIIMPUYECKUE MOZEN M METOIBI aHa-
JIMTUYECKOU U SKCIIEPUMEHTAIIBHON OITTUMU3ALIUHL.

OO1mmas Tpy10eMKOCTh AUCIHMILIAHBL _6 3a4. ef. (216 yac)

[TpomexxyTOouHBIN KOHTPOJIb: 3K3ameH, PIP.



1. lleans ocBOEHNSI AUCHUILIHHBI

L[CJIB OCBOCHUA IHCHHUIIIIMHBI ((MOI[GJ'II/IpOBaHI/IC B arpOMH>XCHECPHUM) . OCBOCHHUE
CTyACHTAaMH1 TCOPCTHUYCCKUX U ITPAKTHICCKUX 3HAaHUU U HpHOGpCTGHI/Ie YMCHI/Iﬁ U HaBbI-
KOB B 00J1aCTH aHajn3a HpO6JICMHI>IX CHTyaHHﬁ, pa3pa60TKH N TCXHUKO-3KOHOMMHYC-
CKOTO0 000CHOBAaHUS HOBBIX TEXHOJOTHI JIIsL CTpaTGFPIﬁ Pa3BUTHA HAa OCHOBC CHUCTCM-
HOT'O IToaAxoaa, MOACINPOBAHUS U HI/I(I)pOBI)IX TEXHOJIOTHH.

2. MecTo IMCOMIIMHBI B Y4eOHOM mpoIiecce

Hucuunnuna b1.0.02 «MonennpoBaHie B arpOMHXEHEPU» BKIIOYEHA B 00513a-
TEJIbHBIN NepeUYeHb TUCHUIUIMH yuyeOHoro miana. Jucuumimua «MoaenupoBaHue B ar-
POUHXEHEpUM» peann3yercs B coorBeTcTBuU ¢ TpeboBanusimu @I'OC BO, npodeccu-
oHasbHOTO cranaapta 13.001 u Yyedbnoro rana no Hanpasienuto 35.04.06 Arpoun-
KEHEpHUs.

[IpeauiecTByOMKUMH KypcaMu, Ha KOTOPBIX Oazupyercsa aucuuiimia «Meroao-
JIOTUSl HAyYHBIX UCCIIEOBAHUN», N3Y4aeTCs OJHOBPEMEHHO ¢ JuciuminHoi «Llugpo-
BbI€ TEXHOJIOTUU MPOEKTUPOBaHUs OusHec npoueccoB B AIIK.

Hucnumza «MoaeaupoBaHne B arpOMHKeHEPHN» SBJISIETCS] OCHOBOIIOIAra-
IOLIEH JIJIsl U3y4YeHUs CAeAYIOUMX AUCUUILINH: «O1eHKa 3 PeKTUBHOCTH UHBECTULIH-
OHHBIX IPOEKTOB B arPOMHKEHEPUN», TUCIIUIUINH MPOPECCUOHAIBHOIO MOYJIS U BbI-
MOJIHEHUS BBIITYCKHOM KBaNIU(PUKAIIMOHHON pabOTHI.

OC00EHHOCTHIO TUCLMIUIMHBI SBISETCS CUCTEMHBIN MOAXO0/1 K MOJIEIUPOBAHHUIO
IpoleccoB U cucteM. PaccmaTpuBaroTCss NMPUHLHUIBI (PU3NYECKOTO M MaTeMaTuye-
CKOro MoJenrpoBanusa. OTAETbHO pacCMaTPUBAIOTCS SKCIEPUMEHTAIBHO-IMITUPUYE-
CKH€ MOJEJIM U METO/Ibl aHATUTHYECKOMN U AKCTIEPUMEHTAIIbHON ONTUMHU3AIUY.

Pabouast mporpamma qucuuiinHbl «MoaeupoBaHne B arpoOMHKeHePH» 17151
WHBAJIMJIOB U JIUL] C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3JI0pPOBbs pa3padaTbiBaeTCs UH-
JTUBUTyaJIbHO C YY€TOM OCOOCHHOCTEN MCUXO(DU3UUECKOTO PAa3BUTHUSA, UHAUBUAYaAIb-
HBIX BO3MOKHOCTEW U COCTOSTHUS 370POBbsI TAKMX O0YYaOIIUXCS.

3. IlepeyeHb MIIAHUPYEMBbIX Pe3yJIbTATOB 00Y4eHHS M0 JUCHUILUIUHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUSI 00pa30BaTeILHOM
NporpamMmbl

OO6pazoBaTenbHBIC PE3YIBTATHl OCBOCHUSI TUCIIUILIUHBI O0YyJarOIIIHMCS, TIPE/I-
CTaBJIEHBI B Tadmuile 1.

4. CTpyKTYypa ¥ cojiepKaHue TUCUUILTUHbI

4.1 PacnipeesieHue TPYA0EMKOCTH JMCHHUILIMHBI 10 BUAaM padoT

OO6mast Tpy10€MKOCTh UCIUIUIMHBI COCTaBIIsACT 6 3a4. ef1. (216 yacoB), ux pac-
npeeCHUE 110 BUaM padoT MpeICTaBICHO B Ta0HIe 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Tabmura 1.

KPUTUYECKUN aHAIU3 IIPO-
OJIEMHBIX CHTYaIMi Ha OC-
HOBE CHCTEMHOT0 [T0JX0/1a,
BbIpabaThIBaTh CTPATETUIO
JIeHCTBUN

OJIEMHYIO CUTYaIHIO KaK CH-
CTEMY, BBISIBJISISI €€ COCTABIISA-
IOILHE U CBS3H MEXYy HUMU

JIN3a, BBISBJICHUS CTPYKTYPHI
00BEKTa MCCIIETOBAHUS U
CBsI3el MEXy DJIEMCHTaAMH
B TOM YHCJIE C IPUMECHEHUEM
COBPEMEHHBIX TUPPOBBIX
TEXHOJIOTHH

00BEKTa U BBISBIISITH CBS3U
MEXY dJIEMEHTaMHU CTPYK-
TYpBI IOCPEACTBOM JJICK-
TPOHHBIX PECYPCOB, OPHIIU-
aJIbHBIX CalTOB

No Kon Coneprxanue B pesynbrate nzydenus yaeOHOW AUCIMIUIMHBI 00YYaIONINecs TOJDKHBIL:
~ | xomme- | KoMmmeTeHUWH (Wi e€ ya- | MHIuKaTOpbl KOMIETEHINH
n/n 3HaTh yYMeTb BIIAJETh
TEHLIUNA CTH)
1 YK-1 Crocob6en ocymectisate | YK-1.1 Aranmsupyet ipo- | MeTonbl CHCTEMHOTO aHa- | AHAIM3UPOBATh CTPYKTYPY | HABBIKAMH aHAIN3a CTPYK-

TYpBI 00BEKTA U BBISBIIC-
HUS CBA3EH MEKIY dJie-
MEHTaMHU CTPYKTYPHI
HaBBIKAMHU 00pabOTKHU U
MHTEpIpeTanuu HHPopMa-
IIUH C IOMOIIBIO TIPO-
IpaMMHBIX TIPOTYKTOB
Excel, Word, Power Point,
v 1p.,

YK-1.2 OcymiectBnser mo-
WCK BapUAHTOB PEIICHHUS T10-
CTaBJICHHOH MPOOJIEMHOM CH-
Tyaluy Ha OCHOBE JIOCTYTI-
HBIX ICTOYHUKOB WH(OpMa-
107051

Meroapl noncka BapuaHTOB
pellIeHNs TOCTaBJIEHHON
MPOOJIEMHOM CUTYyaIlUH Ha
OCHOBE JIOCTYITHBIX UCTOY-
HUKOB MH(OpMAIUN

Ocy1ecTBIISATh TIOUCK BapH-
AHTOB pEIIeHHsI TOCTaBIICH-
HOU TIPOOJIEMHOHN CUTYaIH
Ha OCHOBE JIOCTYITHBIX UC-
TOYHUKOB MH(OPMAIHH,
3NIEKTPOHHBIX PECYPCOB,
o(uIHMaNbEHBIX CAHTOB

HaBbIxamu mowncka Bapu-
AHTOB PCUICHUS IMOCTaB-
JIEHHOM MPOOJIEeMHOI CUTY-
alliy Ha OCHOBE JIOCTYII-
HBIX HCTOYHUKOB HH(OP-
Maluu

VK-1.4 Pa3pabarsiBaeT
CTpaTeTuio TOCTIKECHUS T10-
CTaBJICHHOM IEJIN KaK MOCJe-
JIOBaTEIBHOCTD LIATr0OB, MPe-
BU/JIS PE3YNIBTAT KAKIOTO U3
HMX U OLICHMBAs UX BIUSHUE
Ha BHEIIIHEE OKPYKEHUE IJIa-
HUPYEMOH JESITEIbHOCTH U
Ha B3aMMOOTHOIIICHUS y9IacT-
HHMKOB 3TOH JeITEILHOCTH

MeTop! pa3paboTKu CTpa-
TETNH JOCTHKEHUS ITOCTaB-
JICHHOM IIEJTN KaK IT0CIIeq0-
BaTEJbHOCTH 111aroB, Mpo-
THO3UPOBAHMUSI PE3YIbTaTOB
Ka)XKIOT0 U3 HUX U OLIEHKHU
X BIWSTHUE Ha BHEIITHEE
OKpY>KE€HHUE TUIaHUPYEeMOU
IEATEILHOCTHA U HA B3aNMO-
OTHOIIEHUS YYaCTHUKOB
3TOU AEATEILHOCTH

[IpumeHsTH METOBI pa3pa-
OOTKH CTpaTETHid JOCTIDKE-
HUS [IOCTABJICHHOM IEJIN KaK
MOCJIEI0BATENBHOCTD 1IAroB,
MIPOTHO3UPOBATH PE3Ylb-
TaThl KaXJI0T0 U3 HUX U OIle-
HUBATh UX BIMSHUE HA
BHEILIHEE OKPYXEHUE TUIaHU-
pyeMoit JeATeNbHOCTU U Ha
B3aUMOOTHOIICHUS YIaCTHH-
KOB 9TOH IeATETbHOCTH

Bnaners HaBbIKaMu Npu-
MEHEHHS METOJ0B pa3pa-
OOTKM CTpaTETrHil TOCTIKE-
HUS TIOCTaBJIICHHOW LIENH
KaK I0CJIEZI0BAaTENbHOCTD
I1aroB, MPOrHO3WPOBAHUS
Pe3yJIbTaTOB KaKIO0Tr0 U3
HUX U OLEHKU UX BIUSHUE
Ha BHEIITHEE OKPYKEHHE
IJIAaHUPYEMOM 1€ATENBHO-
CTH M Ha B3aUMOOTHOIIIE-
HUSI YHaCTHHUKOB ATOU niesi-
TEJIBbHOCTH




OIIK-3

Crioco0eH HCIOTb30BaTh
3HAHUSI METOJIOB PEIICHHSI
3a/1a4 IpH pa3padoTKe HO-
BBIX TEXHOJIOTHI B TIPO-
(heccuoHaIBHOM JIEATENb-
HOCTH

OIIK-3.1 AHanu3upyeTt Me-
TOABI ¥ CITOCOOBI PEIICHUS
3a/1a4 0 pa3padOTKe HOBBIX
TEXHOJIOTH B arporHXeHe-
pun

METOJIbI ¥ CIIOCOOKI peliie-
HUS 3a]1a4 TI0 pa3paboTKe
HOBBIX TEXHOJIOTHI B arpo-
HHKEHEPUH

AHaIM3upoBaTh METOMBI H
CITOCOOBI pereHus 3a1a4 1Mo
pa3paboTKe HOBBIX TEXHOJIO-
THI B arpOMHKECHEPUN

HaBpikamu ananu3sa Meto-
JTIOB ¥ CTIOCOOOBBI PEIICHUS
3a/1a4 10 pa3paboTKe HO-
BBIX TEXHOJIOTUH B arpoOuH-
JKEHEPUHU

OIIK-3.2 Ucmone3yeT uH-
(hopMaIOHHBIE PECYPCHI,
JOCTH)KEHHS HAYKHU U MPaK-
TUKH TIPH pa3paboTKe HOBBIX
TEXHOJIOTHM B arpOUHXKEHe-
pun

nHpOpMaITHOHHBIE pe-
CYPCBI, TOCTYKCHHS HAYKU U
MPaKTUKHU U pa3paboTKu
HOBBIX TEXHOJIOTHI B arpo-
WHXXEHEPUH, B TOM YHCIIE C
MMPUMCHCHUEM COBPEMCHHBIX
IUPPOBBIX UHCTPYMEHTOB
(Google Jam-board, Miro,
Kahoot)

[Tomp3oBaThCs HHMOPMATTH-
OHHBIMH PECYPCaMH, JOCTH-
JKCHHUAMU HAYKU U ITPAKTHUKHA
JUTSL pa3pabOTKH HOBBIX TEX-
HOJIOTHH B arpOUHKEHEPUH

HaBpikamu rcmionb30BaHus
nH()OPMAIMOHHEIX Pecyp-
COB, IOCTH>KCHUM HAyKH U
MIPAKTHKH 7151 pa3paboTKu
HOBBIX TEXHOJIOTHIA B arpo-
HH)XEHEPUHU

OIIK-4 |CnocobeH mpoBOAHUTH OIIK-4.1 Ananu3upyer Me- | METOZBI M CIIOCOOBI pelie- | AHAJIM3UPOBATh U BHIOU- HaBbikamu ananmu3a u BbI-
HayYHbIC UCCIICIOBAHUS, TOJIBI U CITOCOOBI PEIICHUS HUSI HCCIICAIOBATEIbCKHX 32~ | PaTh METOJBI U CITOCOOBI pe- | 6opa METOOB U CIIOCOO0B
AHAITU3UPOBATH PE3yJib- HCCIIEN0BATENLCKHX 3344 a4 HICHUS UCCIICA0BATEIbCKUX | PEIICHHS UCCIICIOBATEIh-
TaThl ¥ TOTOBUTEH OTYETHEIE 3ama4 CKHUX 3aJ1a4, OCYIIIECTBJIC-
JIOKYMEHTBI HUSI KOMMYHHKAIUH T10-

cpenctom Outlook, Miro,
Webinar
OIIK-5 Crioco0eH OCyIIeCTBIIATh OIIK-5.1 Bimageer meto- MeToapl PJKOHOMHYECKOTO | IPUMEHATH METOABI KOHO- | HaBbIkamu mpuMeHeHus

TEXHUKO-3KOHOMHUYECKOE
000CHOBaHHE MPOCKTOB B
npodecCuoHaTBHOM fest-
TEJIBHOCTH

JaMH SKOHOMUYECKOro aHa-
JM3a U y4era rnoxasaresien
MPOEKTa B arpONH)XEHEPHH

aHaJIn3a U yucTa IoKa3aTesieH

IMPOCKTAa B arpONHKCHCPUN

MHYECKOI0 aHAIN3a U y4yeTa
MOKa3aTesIel IPOEKTa B ar-
POMHXEHEPUU

METO/I0B 3KOHOMHYECKOTO
aHaJiM3a 1 yJera IokaszaTe-
JIel IPOEKTa B arporHkKe-
HEpHUH




Ta0Omuma 2

Pacnpenenenne Tpy10EMKOCTH TUCIUIUIMHBI IO BUAaM padboT

TpynoémkocTb
Bup yueOHoii paboTbl yac.
Ne
OO01mas Tpy10€MKOCTb TMCIUIUIMHEI 10 y4eOHOMY IIJIaHy 216
1. KonurakTHas padora: 38,4
AyautopHasi pabora 36
8 MOoM uucie:
aexyuu (J1) 12
npakmuyueckue 3auamus (113) 24
KOHCYIbmayuu nepeo dK3aMeHOM 2
KOHMAKmMHas paboma Ha npomexncymounom konmpoae (KPA) 0,4
2. CamocrositesqibHast pabora (CPC) 177,6
pacuémno-epagpuueckas paboma (PI'P) (noo2omoexa) 40
camocmosmenbHoe u3yieHue pazoenos, cCamono02omosKka (npopa- 113
bomxka u nosmopenue 1eKYUOHHO20 MAMepPUald u Mamepuaid
VUeOHUKO08 U YUeOHbIX NOCOOUL, N0020MOBKA K NPAKMUYECKUM 3a-
HAMUAM, U M.0.)
Iloocomoska k 3K3ameHy (KOHMpOb) 24,6
Bu npoMexxyTO4HOTO KOHTPOJIS: DK3aMeH
4.2 Conep:xaHue TUCIHUNINHBI
Tabmuma 3
TemaTudeckuii 11aH y4eOHOU TUCITUTITMHBI
HaumeHnoBaHue pa3iaeioB U TeM SYIHKOPHAIPAOLE Bueaynuro
THCHHILIHH (yKpyIHEHHO) Bcero J I3 | JIP | IIKP pHas
padora CP
BBenenue 4 1 3
1. OCHOBBI CHCTEMHOT0 AHAJIH3A 66 4 10 52
1.1. Bunsl u cBOMCTBa CHCTEM 36 2 2 32
1.2. CucreMHOE uccClIeI0BaHUE 30 2 8 20
2. MoaeJnpoBaHHe CJI0KHBIX CHCTEM 102 5 12 85
2.1. OcobeHHOCTH MOJETMPOBAHUS — KaK 11 1 10
METO]T HAyYHOTO UCCIIETIOBaHUS
2.2. dusznyeckoe MOJEIUPOBAHNE 23 1 2 20
2.3 VlHXeHepHBIN SKCIIEPUMEHT 33 1 2 30
2.4. MaremaTH4ecKoe MOJIETMPOBAHUE 35 2 8 25
3. OnTuMu3aIus NPOUEeCcCOB U CUCTEM 41,6 2 2 37,6
3.1 AHanuTudeckrue MeToAbl 21 1 20
ONITHMHU3AIHH
3.2 DKcnepuMeHTalbHbIE METObI 20,6 1 2 17,6
ONITHMHU3AIHH
KOHCYIbMayuu nepeo dK3amMeHoM 2 2
KOHMaKkmuas paboma Ha 0,4 0,4
npomesicymournom koumpoine (KPA)
HToro mo tucuunjinHe 216 12 24 2,4 177,6




BBenenue
Pa3znen 1. OcHOBBI CHCTEMHOI0 aHAJIN3A
Tema 1.1. Buabl u cBoiicTBa cucteM. OOBEKTHI UCCIIEIOBAHUSA: BUJIBI U KJlac-
cudukamus. Cucrema. Buasl u cBoiictBa. CucremMa Kak COBOKYIHOCTb AJIEMEHTOB.
Hanuuue cymecTBEHHBIX CBS3€ld M CBOMCTB MEXIy AjeMeHTaMHu. OTINYUTEIbHbIC
MPU3HAKK CJIOKHOM cucteMbl. CllydaiiHasi BeIMYMHA U €€ OIIeHKa, (POPMBI IIpe/IcTaB-
neHus (BBIOOPKA, PST ¥ 3aKOH pactpeneneHus ). Hanmane onpeneneHHo opraHu3aium
Y UHTErPaTUBHBIX CBOMCTB. OlIeHKA B3aUMOCBSI3H JIBYX U 00Jiee ClIy4yallHbIX BEIUYHHU.

Tema 1.2. Cucremnoe ucciaenoBanue. CTpykTypa U CTPYKTYPHOE UCCIIE0-
BaHUE, CUCTEMHBIN MOJXO0/l, CACTEMHBIN aHaIN3, CHCTEMHBIN cuHTEe3. CUCTEMHBIE
IIPEICTABIICHUS CJI0)KHON CUCTEMBI: 3BOJIIOLIMOHHOE, MAKPOCKONTMYECKOE, HePAPXHU-
yeckoe. MeTo bl HcCleJOBaHUS CIIOXKHBIX CUCTEM.

Paznen 2. MoaeaupoBaHue CJIOKHBIX CHCTEM

Tema 2.1. Oco0eHHOCTM MOJAeJIMPOBAHUSI — KAK MeTO] HAYYHOIO
ucciaenoBanus. Krnaccubukanms  moneneit.  IlpuHuunbsl — Guznyueckoro u
MaTEeMaTU4YeCKOro MojeiupoBanus. Murannonnoe mojenuposanue. Bepudukaus
Mozenen. [Ipaktrnueckas 3HaYUMOCTh MOJIETUPOBAHUS .

Tema 2.2. ®usnyeckoe moaeaupoBanne OCHOBBI TeOpuU 1moa00us1. TeopeMbl
nono6usi. Kpurepun nogodus. Mojenu-aHaaory mporeccoB.

Tema 2.3 UH:keHepHBbIii 3kcniepuMeHT. VHXEHEpHBIN SKCTIEPUMEHT: OIIBIT,
MAaCCUBHBIN U aKTUBHBIN SKCIIEPUMEHT, TUIaH IKCIIEPUMEHTA, SMITUPUIECKUE 3aBUCH-
Moctu. O6aacte onpeaenenus paxkropo. HopmupoBanue ¢hakTopHOro NpoCTpaH-
ctBa. [ lmannpoBanue sxciepuMenTa. MHOTO()AaKTOPHBIE PErPECCHOHHBIE MOJIEIH.
[Iporpamma U METOAMKA SKCIIEPUMEHTA.

Tema 2.4. MaTemaTnueckoe MoJieJIUPOBaHue. AHATTUTUYECKUE MOJCIIH:
ypaBHeHUE, QyHKIHOHAN, MU PepeHnanbHble ypaBHEHUS, METOAbI TMHEHHOTO (T10-
TOKOBOTO) MporpaMmupoBanus. BepostHocTHbie Mojenu. OCHOBBI (haKTOPHOTO aHa-
nu3a. CuctemMbl MaccoBOTO oOcmykuBaHus. MiMuTanmoHHoe MoienpoBaHue.

Pa3znes 3. OnTumMu3anus npoueccoB M CUCTEM

Tema 3.1 AHajiuTH4YeCKHE METObI ONTUMU3AUUM AHAIN3 MPOU3BOJCTBEH-
HbIX cutyauui. Kpurepun ontumusannu. Gopmanuzanusa moaenu. Meroasl u anro-
PUTMBI OJTHOMEPHOM onTUMH3aIui. MeTo1bl MHOTO(aKTOPHOM ONTHMU3AIUH.

Tema 3.2 DxkcnepuMeHTaJNbHbIE METOAbI ONTUMM3ALUM MeTon KpyTOro
crycka (BOCXOXJIEHHS), CUMIUIEKCHOE MJIAHUPOBAaHUE. DBOIIOIMOHHOE TJIaHUPOBA-
HUE (MPOMBIILIEHHBIN SKCIEPUMEHT).

4.3 Jlekuuu ¥ NpaKTHYECKHE 3aHATHSA

Tabmnuma 4
ConepxaHue JeKIUi, TPaKTUUECKUX 3aHITUN U KOHTPOJIbHBIE MEPOIIPUSITUS

Ne SEBIENTG Ne u HazBaHuUe JIeKIUI U Popmupyemle Bux Koua-Bo
pasnena, . KOMIIETEHIINH KOHTPOJILHOTO

n/m NPAKTUYCCKUX 3aHATUHN qacoB
TeMbI MEpONpPHUATHS

1 Jexuus Ne 1 Mogemupo- | VK-1.1, VK-12, VK-14; 1
BBenenne BAaHUE B COBpeMEHHOM | OINK-3.1, OIIK-3.2; OIK- Huckyccus
cucreMe regepannu 3Ha- | 4.1, OIIK-5.1




Ne Iikeme e Ne m Ha3zBaHme Jeknyi u OUTTIERTET: I Koi-Bo
n/n pasiena, NPAKTHYECKHX 3aHATHI O T KOHTPO/ILHOTO 4acoB
TeMBblI MepOoNpHUsATHS

HUIA: UCTOPHSI, HACTOS-
miee u oynymee ( Excel,
Word, Power Point)

2. Pazgen 1. OcHOBBI CHCTEMHOI'0 AaHAJIN3A 14
1.1. Bunpr u | Jlekumst Ne 2 Bunel n VK-1.1, VK-12,VK-14; Kontposs- 2
cBoOiicTBa cH- | cBolicTBa cucreM (Excel, OIK-3.1,OIIK-32,OIIK- | gpIif onpoc
cTeM Word, Power Point) 41; OIK-5.1

ITP Ne 1 CucreMHBIH VK-1.1, VK-12, VK-14; 3amura uH- 2
aHayu3 (110 TEMe Maru- OIK-3.1,OIIK32,OIK- | nuBmmyans-
CTEPCKOT0 UCCIeI0Ba- 4L OlKS.1 HBIX 38/IaHUU
HUS)
1.2. Cuctem- | I1P Ne 2 Cnyuaitnas Be- | YK-1.1, VK-12,VK-14; 3amura uH- 4
HOE HUCCIIeO- | IMYMHA: METOJIbI €€ OI1K-3.1, OIK-3.2; OI'K- JUBHTyallb-
BaHUe otenku u Mogeupopa- | 41 OIKS1 HBIX 3aJaHH
uus. (MathCAD)
Jlekuus Ne 3 Cucremubiii | YK-1.1, YK-12, VK-14; 2
HOXO0J] K MOJICJMPOBa- OI1K-3.1, OIK-3.2; OI'K- KoHTpois-
auro nporeccos (Excel, | 41 OIKS1 HBIN onpoc
Word, Power Point)
ITP Ne 3 Onenka B3aumo- | YK-1.1, YK-12, VK-14; 3amura uH- 2
cBsa3u ABYX ciydaiinpix | OHK-3.1,OIK-3.2; OIK- JUBHTyallb-
senimunH (MathCAD) 4.1; OTK-5.1 HBIX 3a/IaHUH
ITP Ne4 Annpoxkcumanus | YK-1.1,VK-12,YK-14; 3amura uH- 2
onbITHBIX JaHHBIX MeTo- | OIK3.LOIK320lK- | nusuayains-
noM Haumenpimx kpag- | 41 OIKS.L HBIX 3aJaHUN
paros. (MathCAD)

3. Pa3znen 2. MoaesnpoBaHue CJI0KHBIX CHCTEM 17
2.1. OcobeH- Jlexums No4| VK-L.I,VK-12,VK-14; 1
HOCTU MOZC- | OcoOEHHOCTH MO IEITHA Z){H({)—&l{,_g){ﬂ(sz; OfK-

MPOBAHUA = | yopapns — kak MeTon a Kowrposs-
KaK METO/I HBII OIpOC
HAYYHOTO HC- Hay4YHOI'o HCCJICOOBA~
cremosamms | B (Excel,  Word,
Power Point)
2.2. ®usnue- | Jlexkmwms Ne 5 Teopus mo- | VK-1.1, VK-12,VK-14; 1
ckoe Mozienu- | nobus u npumenenue ee | OIK-3.1, OIK-3.2; OIIK- KoHTpoJib-
poBaHKe Ha mipakTuke (Excel, 4.1; OIK-5.1. HBIW OIPOC
Word, Power Point)
[TP Ne 5 PazmepHsrii aHa- | YK-1.1,VK-12,VK-14; 3amura uH- 2
JIU3 OI_IK-?)I, OHK-32, OIK- JUBUIYyaIb-
4.1; OIK-5.1. HBIX 3aJaHUHN
2.3 Unxenep- | Jlexkuust Ne 6 Mnxenep- VK-1.1, VK-12, VK-14; 1
HBIN DKCIEpH- | HbIH okcrepument u 00- | OIK-3.1, OIK-3.2; OIK-
MEHT nacth pemaembix 3agad | 41 OIKSL KOIijOHB_
(Excel, Word, Power HBIH OTpoOc
Point)
[TP No6 [Momusrit pakTop- | YK-1.1,VK-12,VK-14; 3amura uH- 2
HBIH SKcriepument 22 . OI1K-3.1, OIK-3.2; OI'K- JUBHIyalb-
(MathCAD) 4.1; OIK-5.1. HBIX 3a/IaHUi
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Ne Iikeme e Ne m Ha3zBaHme Jeknyi u OUTTIERTET: I Koi-Bo
n/n pasiena, NMPAKTHYECKUX 3aHSATHI O T KOHTPO/ILHOTO JaCcoB
TeMBI MepONnpHATHS

2.4. Marema- | Jlexnusa Ne 7 OcHOBEI VK-1.1, YK-12, VK-14; 3 2
TH4eckoe Mo- | Matemarndeckoro moge- | OIK-3.1,0IK-3.2; OIK- AIuTa MH-
nenupoBanue | aupoBanus (Excel, 4.1;OlKS 1. AHBHAYaIL
Word, Power Point) HpIX SaIaHHH
ITP Ne 7 Iuddepeniu- VK-1.1, VK-12, VK-14; 3amura uH- 2
anbHas Moenb nponecca | OHK3.1,OIK-32; OLK- JUBHIyalb-
(MathCAD) 4.1; OIK-5.1. HBIX 3a/IaHUi
ITP Ne 8 3agaya o HazHa- | YK-1.1,VK-12 VK-14; 3ammra uH- 2
yenuu , Simplex OI1K-3.1, OIK-3.2; OIK- JUBHyalb-
4.1 OIK-5.1 HBIX 3aJIaHUNI
ITP Ne 9 Cucrema macco- | YK-1.1,YK-12,VK-14; 3amura uH- 2
BOT0 00CITy)KHBaHUs, OI1K-3.1, OIK-3.2; OI'K- JUBHyalb-
(MathCAD) 4.1;OIKS L HBIX 3aJJaHUI
ITP Ne 10 IIporpammusiii | YK-1.1,VK-12,YK-14; 3amura uH- 2
xomruiekc AnyLogic OIK-3.1, OI1K-3.2; OIIK- JIUBHyaTb-
4.1 OIK-5.1 HBIX 3aJaHUN
n Paznea 3. OnTumMu3anus NpoueccoB U CHCTEM 4
3.1 Agammutu- | Jleknus Ne 8 Ananmutnue- | YK-1.1, VK-12, VK14, 1
YECKHE Me- ckue metoanl ontumusa- | OHK-3.1,OIK-3.2; OIK- KoHTpoJib-
TOIBI OIITH- uuu (Excel, Word, Power 4.1;OIIK-5.1. HBII OMmpoc
MU3AINAN Point)
3.2 Okcnepu- | Jlekusa Ne 9 Dkcnepu- VK-1.1, YK-12, VK-14; 1
MEHTaJbHBIE | MeHTaIbHBIE MeTobl or- | OIK-3.1, OINK-32; OIK- KoHTpoJib-
METO/BI OII- tummszanuu (Excel, 41; OIK-5.1 HBIN onpoc
TUMH3ALUA Word, Power Point)
ITP Ne 11 IMouck obmactu | YK-1.1,YK-12,VK-14; 2
3KCTpeMyMa (pYHKIMN OIIK-3.1, OIK-3.2; OIK- 3amuTa uH-
OTKJIMKAa METOJIOM Kpy- 4.1; OIK-5.1. JTABUTYaTh-
TOr'0 BOCXOKICHHS HBIX 3aJJaHUI
(MathCAD)
Tabmma 5
Hepe‘leﬂb BOHPOCOB AJI CAMOCTOATCJIBHOI'O I/I3y‘IeHI/ISI AUCHUIIJIMHBI
Komnue-
No HaumeroBanue paseios u [lepedyens paccMaTpUBaEMBIX BOIIPOCOB JJII CAMOCTOS- | CTBO aKajie-
H/H TCM AHCIHILIHHET (pryH_ TCJIBHOTO I/I3yT-IeHI/I$I MHUYCCKUX
HEHO)
qacoB
Pa3znen 1 OcHOBBI CHCTEMHOI0 aHAJIN3A )
Tema 1.1. Biyst u CBOIi- CrnyJaifHasi BeTMYMHA U €€ OIICHKa, (JOPMBI TIpe/I-
1 CTBA CHCTEM cTaBleHUs (BBIOOPKA, PS U 3aKOH paclpe/ieeHus). 10
(VK-1.1, VK-12, VK-14; OTK-3.1, OT1K-3.2; OT1K-4.1; OTK-5.1)
2 Tema 1.2. CucteMHoe HCc- | MeToabl MCCIIENOBAHUS CIIOKHBIX CUCTEM. 12
CJIICOOBaHUE. (YK-11,VK-1.2, VK-14; OIK-3.1, OTK-3.2; OTTK4.1; OTTK-5.1.)
Pasznen 2. MoaesmpoBaHue CJI0KHBIX CHCTEM 32
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3 Tewma 2.1. Ocobennoctu | Knaccudukarus moneneit. [puamumns: Gpusnye- 12
MOJICTTMPOBAHUS — KaK | CKOTO M MaTeMaTH4eCKOro MoaenupoBanus [Ipak-
METO]l HAyYHOT'O UCCIIe- | THYeCKas 3HaYUMOCTh MozeupoBanus (YK-1.1, VK-
nosanus. | 12, VK-14; OIK-3.1, OIK-3.2; OI1K-4.1; OIK-5.1)
4 Tema 2.2. ®usnueckoe Teopemsl monoous. Kpurepun nogodus. Moaenu- 12
MOJICJIUPOBAHUE aHaJIOru mpolieccoB. Moienu-aHaaoru mpoIeccoB.
(VK-1.1, YK-12, VK-14; OIK-3.1, OTK-3.2; OT1K+4.1; OT1K-5.1)
5 | Tema 2.3 UnxenepHblii | HXEHEPHBIN 3KCIIEPUMEHT: OIBIT, HACCUBHBIN U 8
SKCIIEPUMEHT AKTUBHBII 3KCIIEPUMEHT, IIJIaH SKCIIEPUMEHTA, IM-
nUprYecKue 3aBUCUMOCTH. O01acTh onpeesieHus
¢daktopos. [Iporpamma u MeTOAMKA SKCIIEPUMEHTA.
(VK-1.1, YK-1.2, VK-14; OTTK-3.1, OIIK-3.2; OITK-4.1; OITK-5.1)
Paznen 3. OnTuMu3anus NpoueccoB M CUCTEM 14
6 Tema 3.1 Ananurnue- MeTo/ibl U aIrOPUTMBbI OJJHOMEPHOW ONTUMHU3ALINH. 8
CKHM€ METOJIbI ONITUMHU3a- | MeTobl MHOTOGaKTOpHOW onTuMu3aimu (YK-11,
117051 VK-1.2, VK-14; OI1K-3.1,0IK-32; OI1K-4.1; OIIK-5.1)
7 | Tema 3.2 DkcrnepuMeH- | DBOJIOIMOHHOE TUIAHUPOBAHKE (ITPOMBIIILICHHBIH 6
TaJIbHBIE METOJIbl ONTH- |dKcrmepuMeHT). (YK-1.1, VK-12, YK-14; OI1K-3.1, OI1K-32;
MHU3aHUU OIK-4.1; OIK-5.1)
Hroro nmo gpucuunjinHe 68
5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHI
Tabmauia 6

[IpumMeHeHne akTUBHBIX M HHTEPAKTUBHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHIM

HaumenoBanmne HCMOJb3yEMbIX aKTUBHBIX U MH-

TOABI OIITUMU3 AN

Jl:;')“ Tema u dpopma 3aHaTHSA TepPaKTHBHBIX 00pa30BaTeIbHbIX TEXHOJIOT Uil
(¢bopm 00yueHus)
1. | Beegenue JI Juckyccus
2. 1.1. Bune! u coiictBa cuctem | 113 HccnenoBarensckoe o0yueHue
1.2. CuctemHoe uccinenosanue | I1P HccnenoBaTenbckoe o0yueHue
2.1. Ocobennoctu moaenupo- | JI Huckyccus
BAaHMS — KaK METOJ] HAyYHOTO
HCCIEA0BAHUS
2.2. ®usnueckoe moaenuposa- | [IP HccnenoBatenbckoe oOyueHue
HUE
2.3 VnxeHepHbIit sKcnepu- I1P HccnenoBaTtenbckoe oOyueHue
MEHT
2.4. Marematuueckoe mozaenu- | [1P HccnenoBarensckoe o0yueHue
poBaHue
3.1 AHanuTudeckrue MeTobl [P HccnenoBarensckoe o0yueHue
ONTUMU3AINH
3.2 DKcepuMEeHTAIbHBIE Me- I1P UccnenoBarenbckoe o0ydeHne

6. Texkymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAS aTTeCTAIlUA 110
UTOraM OCBOCHUS IMCHUIIIMHBI

B pe3ynpTaTe OCBOEHHS MpOrpamMMbl MarucTpaTrypbl Y BBIMTYCKHHMKA JTOJKHBI
ObITh c(hopMHpPOBaAHBI CIEAYIOIMIKE OOIIENPOPECCHOHANTbHBIE U TPO(ECCHOHATFHBIC
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KOMITETEHIMH: (VK-11, VK-12, YK-14; OIK-3.1, OIK-32; OIK-4.1; O[K-51) (CM. KapThl KOMIIETEH-
i, Tabnuma 1.).

6.1. TunoBbie KOHTPOJIbHBbIE 32IaHUA UM UHbIE MATEPHUAJIbI, HEO0OX0AMMbIe
JJIS OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA AeATEJIbHOCTH

Bonpocel AUCKyccUM 110 BBeIEHUI0

MopnenupoBaHue B COBpEMEHHOM CUCTEME I'€HEPALlK 3HAHWUW: UCTOPHSI,
HacTosllee U Oyayliiee

Bomnpocel no Jiekuusam
Jleknus Ne 2 Buabl 1 ¢cBOIiCTBAa CHCTEM
OOBEKTHI HCCIEN0BAHUSA: BUJIBI U KJIACCU(PUKALHUS.
Cucrema. Bunpl u cBoiictBa. CrucreMa Kak COBOKYITHOCTb 3JIEMEHTOB.
Hanuune cyniecTBEHHBIX CBSI3€W U CBOMCTB MEXY SJIEMEHTAMU.
OTiM4YnTENBHBIE IPU3HAKU CIOKHON CUCTEMBI.
CrnyyaiiHas BeIMUYMHA U €€ OIIeHKa, (OpMBbI IPEJCTaBIEHUs (BBIOOPKA, Pl U
3aKOH pacIipeiesicHus).
Hannuwne onpeneneHHon opraHu3aiuy U UHTETPaTUBHBIX CBOMCTB.
7. OleHKa B3aMMOCBSI3H JIBYX U O0Jiee CITydyailHbIX BEJIHYHUU.

GOk~ wnE

o

Jlekuusi Ne 3 CucrteMHBINA MOAX0/X K MOJACJUPOBAHHUIO POLIECCOB

1. CTpykTypa U CTPYKTYpPHOE UCCIICIOBAaHUE.

2. CUCTEMHBIN MOJXO0/: CHCTEMHBIN aHAJIU3, CHCTEMHBIA CUHTE3.

3. CucrteMHbIe PECTABICHUS CI0KHON CUCTEMBI: SBOJIONMOHHOE, MAKPO-
CKOIIMYECKOE, HEPAPXUUECKOE.

4. MeToabl UcCIeOBaHUS CIIOKHBIX CUCTEM.

Jlexkuusi Ne4 Oco0eHHOCTH MOIeJIMPOBAHUS — KAK MeTO/l HAYYHOTI' 0
HCCJIeI0BaAHUSA

1. IpuHuunel GU3NYECKOro MOJAEITUPOBAHUS.

2. TlpuHIIUIIEI MATEMATHYECKOTO MOJICTUPOBAHHSI.

3. Bepudukanms mozaeneii.

4. TlpakTrueckas 3HAYUMOCTb MOJICTUPOBAHUS.

Jlexuus Ne S Teopusi mnono0usi 1 npUMeHEHHE ee HA MPAKTHKE
1. OcHOBBI TEOpPHH TTOTOOHS.

2. Teopembl mom00MsI.

3. Kpurepuu nomobwusi.

4. Mopaenu-aHajaoTH MPOIECCOB.

Jlexknus Ne 6 UH:KeHepHBI JKCIIEPUMEHT M 00JI1aCTh pelaeMbIX 3a/1a4

1. VHXeHEepHBI SKCIIEPUMEHT: OMbIT, TACCUBHBINA U aKTUBHBIA SKCIIEPUMEHT
2. Tlnan sxcriepuMeHTa

3. DMIUpUYECKUE 3aBUCUMOCTH.
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4. O6nacte onpeaenenus pakropo. HopmupoBanue ¢hakTopHOTO
IPOCTPAHCTBA.

5. IlnanupoBaHuUE IKCIIEPUMEHTA.

6. MHorodakTopHbIE perpeCCHOHHbBIE MOJIETH.

7. IlporpaMmma u METOMKA IKCIIEPUMEHTA.

Jlekuusi Ne 7 OCHOBBI MATEMATH4YECKOT0 MOAEJTUPOBAHUSA

AHanuTUYECKUE MOJIENN: YpaBHEHHE, QYHKITUOHAT.

HubdepennnansHbie ypaBHECHUS,

Metob! IMHENHOTO (TOTOKOBOTO) TPOrPaMMHUPOBAHUSI.

BepostHocTHBIE MOIENN.

CucremMbl MaccoBOTO 00CITyKHUBaHUS

OcHOBBI (haKTOPHOTO aHATU3A.

NmuTanimoHHOE MOIEIMPOBAHUE.

NoakowdE

Jleknust Ne 8 AHaauTHYEeCKHE MeTOAbI ONTHMU3AIUH
1. AHanu3 MPOU3BOJICTBEHHBIX CUTYyAITUH.

2. Kpurepuu ontumuzaiu. @opmann3amus MOICIIH.

3. MeToapl ¥ aIrOPUTMBI OTHOMEPHOM ONITUMH3ALIINH.
4. Metoasl MHOTO()aKTOPHOM ONITUMH3AIIHH.

Jleknust Ne 9 JkcnepuMeHTaIbHbIE METOAbI ONITUMHU3ALUH

1. Meton KpyTOoro criycka (BOCX0XJI€HHUS ),

2. CUMIIIEKCHOE TUTAHUPOBAHKE.

3. DBOJIOIMOHHOE TJIAHUPOBAHKE (TPOMBIIIIICHHBIA SKCTICPUMEHT).

Bomnpocs! AJ1s1 NpOBepKH NPAKTHYECKUX 3aHATHI
Bomnpock! a1 NpakTUYeCKUX 3aHATHI NPUBEAEHBI B METOJUYECKUX YKA3aHUSIX.
ITP Ne 1. CucremMHblil aHAIU3 (110 TEME MATUCTEPCKOT0 UCCIEeI0BAHUA)
1. OOBeKT ucciaeaoBaHus
2. CTpykTypa 00BEKTa UCCIIECIOBAHUS.
3. Ilokazarenu, OlleHUBAIOIINE OTKIMK CUCTEMBI.
4. JleiictByromue (GaxTopsl (YCIOBHS IKCIUTyaTalluU, PEKUMBI pabOTHI U Mapa-
METpPBI CUCTEMBI).
IIP Ne 2. Ciay4yaiiHasi BeJIMYMHA: METOABI €¢ OLCHKH U MOIeTMPOBAHMS.
. Jatp onpenenenue ciydaiiHON BEJIMYUHBI U IPUBECTU IIPUMEPHI U3 CBOEU
MPaKTUKHU.
. Kak OynyT u3MEHATbCS CTATUCTUYECKHE XapaKTEPUCTUKU CITy4alHOM BEIH-
YUHBI IPU YBEJIMUCHUHU U BEIOOPKU?
3. OOBACHUTDH MOPSIAOK MPOBEPKU CTATUCTUUYECKUX TUIIOTES.
4. Yto olleHUBAET pacueTHOe 3HaueHue kpurepus [lupcona?
5. Yto onieHUBaeT pacueTHOoe 3HaUeHue kpurepust Koamoropona?
6. Kak onpeneiautb BEpOSITHOCTh COTJIACHS OIBITHBIX TJAHHBIX M TEOPETUYE-
CKOI'0 3aKOHA paclpeesIeHUs?
7. Kaxk BbIOpaTh Jy4lIMi 3aKOH pacnpeneeHust Jisl IMEIOIIUXCS ONBITHBIX
JTAHHBIX ?
ITP Ne 3 OueHka B3auMOCBSA3M JABYX CJIYyYalHbIX BeJIMYUH

-

N
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1. Kaxue MoryT ObITh BUJIbI BEPOSATHOCTHOM B3aMMOCBS3U MEXKIY ABYMS CIIy-
YallHBIMU XapaKTePUCTHUKAMMU?
2. MoXeT 11 OIICHUTh HAJIMYME 3HAYMMOMN B3aUMOCBS3U KOI(DPUIIUEHT nap-
HOW KOPPEJISIIIMU 111 HEJTMHEUHBIX 3aBUCUMOCTEN?
Kak o1ieHuTh 3HaYMMOCTh KO3 GUIIMEHTA TAPHOU KOPPEIAIuu?
C Kakoil TOCTOBEPHOCTh MTPUHUMAETCS UM OTBEPraeTCsl TUIIOTE3a O HAJIU-
YUY BEPOSITHOCTHOM (CTOXaCTHYECKOI) B3aUMOCBSI3H MEXK]Y IBYMsI CITy-
YalHBIMH BEJIMYNHAMHU?
ITP Ne4 AnnpoxkcumManus ONbITHBIX JaHHBIX METOA0M HaMMEHbIIMX KBAIPaToB.
1.B yeM pa3HuLIa KOPPETSALUOHHOTO U PErPECCHOHHOIO YpaBHEHUS?
2. B uem cyTh METOJ1a HANMEHBIIIUX KBAAPATOB?
3. UTo oleHUBaET AUCIIEPCHSI aIEKBATHOCTH?
4. Kak mocTynuTh, €Clii pacueTHOE 3HaueHus1 Kpurepus duiepa OyJeT MEHbIIE
1?7
IIP Ne 5 PasmepHbIii aHAIM3
1. CucremHbBIN OIXO/ K ONpEAEIEHUI0 0000IEHHON 3aBUCUMOCTH U3yYae-
MOTO IIpo1ecca.
2. Bpi0op 6a3uCHBIX MEPEMEHHBIX.
3. Meroauka noyryueHus: 6e3pa3MepHbIX KOMIUIEKCOB.
4. TeopeTnueckue OCHOBBI TEOPUHU MOJOOUS.
TP Ne6 IlnanupoBanue noJiHOro pakTopHOro sKcnepumenta 2°
1. Yto coboii mpeacTaBiIsieT HOPMUPOBAHHOE (PAKTOPHOE MPOCTPAHCTBO?
2. Kak moacunTaTh 3HAYCHUS OTKJIMKA Y IS 3aJaHHON TOYKU (DaKTOPHOTO
npocTpancTBa: X _1,x 2mux 37
3. MOXHO 1T TIO 3HaYEHUSAM KOI(PPHUIIMEHTOB OLIEHUTH CHITY BIUSHUSA KaXKIOTO
bakTopa?

B~ w

IIP Ne 7 IuddepenuunabHas Moaeab npouecca
1. TpeumymectBo quddepeHnanTbHbIX MOACIICH.
2. MudbdepennuanbHoe ypaBHEHHUE U €T0 PEIICHHE.
3. HauanwHubie ycnoBus.
4. DKCHepUMEHTAILHOE OlpeesieHne KOd(PPHUIMEHTOB MepBOPOIHON HYyHK-
117078
ITP Ne 8 3amaua o Ha3HAYEHUH
1. OnumcaHue MPOU3BOACTBEHHON CUTYAIIHH.
2. dopManuzaiusa MaTeMaTHYEeCKOM MOJIENH 3a/1a4i O Ha3HAYEHUHU.
3. AJNropuT™M CUMILIEKC-METO/IA.
4. Tlpu3Haku ONTUMAIBLHOTO PEIISHUS 3a/1a9U O Ha3HAYCHHH.
IIP Ne 9 Cucrema maccoBoro o0CayKuBaHus
1. TloTok COOBITHII U €T0 XapaKTePUCTHKHU.
2. I'pad cocrosiHuii u ero onucanue.
3. Tlokazarenu s¢gpdexruBHOCTH CMO U METOIMKA MX OTIPEICTICHHUS.
4. Ontummzanus CMO.
ITP Ne 10 IIporpammusblii kommieke AnyLogic
1. MuTalMOHHOE MOJIETUPOBAHHME.
2. ®opmanuzalys Iporu3BOICTBEHHOU CUTYaIUH.
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3. Merozs! Bepudukanuym UMATAIMOHHON MOJIEINH.

4. TlpaxkTudeckas 3HAUMMOCTh UMUTAIMOHHOTO MOJICTUPOBAHMUS.
IIP 11. ITouck 061acTH IKCTPpeMyMa (PYHKIMH OTKJIUKA METOJOM KPYTOro BOC-
XOKIeHUSs

1. [lonsiTHE TpaguEHTA.

2. OnpejiesieHHe 11ara CMeIeHHUs.

3. Inan skcmiepuMeHTa.

PacueTtHo-rpaduueckas padbora
3apanme 1. Cuctemusblil aHanu3 oobekTa uccienoBanusi (OOBEKT UCCIIeI0BaHUS BbI-
OupaeTcs 1Mo TeMe JUCCEPTALIUH )
3ananme 2. CtaTucTUYECKas OLIEHKA CIIy4allHOW BEJIMYMHBI U BHIOOp 3aKOHA pacipe-
nenenus (YcinoBHask BBIOOPKA MOJIETUPYETCS ¢ IOMOLIBIO TEHEpAaTOpa CIy4yalHbIX YH-
cen B MathCad)
3ananue 3. AHAIN3 B3aMMOCBS3H JIBYX CIIyYalHBIX BEJIMYHH U AIIIIPOKCUMALIUS OTIBIT-
HBIX JIAaHHBIX METOJIOM HaWMEHbIIUX KBajpaToB (CrnpaBouHbIC TaHHBIC 1O TEME HC-
CJIEIOBAHUA 10 5-6 TEXHUYECKUM CPEACTBAM C aHAJIOTMYHBIM TEXHOJOTUYECKUM IPO-
neccoM (katanoru pupm, Pocundopmarporex) )
3ananue 4. [Inanuposanue noaHoro GakTopHoro sxkcrnepumenta 2 ° (Pacuer pyHKIMH
OTKJIMKA B IPOLIECCE UMUTAIMOHHOTO MOAEIUPOBAHUS HA KOMIIBIOTEPE C KOPPEKTUPY-
IOIIEH CITy4altHOM MonpaBKo)
3aganue 5. [louck obnactu skcTpeMyMa (QyHKLIMU OTKJIMKA METOJOM KPYTOTO BOC-
xoxaeHust (PacyeT pyHKIIMU OTKJIMKA B MPOIECCE UMUTAIMOHHOTO MOJICIMPOBAHUS
Ha KOMIIBIOTEPE C KOPPEKTUPYIOLIEH CIy4ailHOM MOMPABKOM)
3apanme 6 Omnucanue 00JacTH IKCTpEMyMa MOJAENIsIMU BToporo nopsaka. [lman B;
(Pacuer pyHKIIMM OTKIIMKA B MPOIIECCE UMUTAIMIOHHOTO MOJICIIMPOBAHUS HA KOMIIBIO-
Tepe C KOPPEKTUPYIOLIEH CIIy4ailHOW MOMPABKOH )
3amanue 7 OnpenelieHUE XapaKTEPUCTUK CTallMOHApHOM ciydaitHoi (yHkiuu (Oc-
UJUIOIpPaMMa CITy4aiiHOTO Mpoliecca)
3ananme 8 3agada o Ha3HaYeHUU (MO0 MHIUBUYAIBHOMY 33JJaHUIO)
3apanue 9 CuctemMa MaccoBOTO 00CITyKMBaHUs (110 UHIUBUIYATbHOMY 33/IaHUIO)
3apanme 10 [Tporpammusiii kommiiekc AnyLogic (1eMOHCTpallMOHHBIN PUMED)
3apanme 11. Ilouck oOmacTu 3xkcTpeMyMa (PYHKITUU METOJIOM KPYTOT'O BOCXOKIECHUS
(cycka)

Jlyist ypoBHE# BapbrpoBaHus 3-X paKkTOpoB U ypaBHeHUs perpeccuu [1DD 23
(3amanue 6):

- paccuMTaTh IOMYCTUMBIN AT CMEUIEHUS BAOJIb OCEU JJIsl ABUKEHHUS BJIOJIb
BEKTOpA IPaMe€HTa U COCTABUTH IJIaH HKCIIEPUMEHTA;

- C TOMOILIbI0 UMUTAIMOHHOW MOJAEIIHU JUIsl YCIOBHOTO 3-X (paKTOPHOIO MPO-
CTpaHCTBa MPOBECTHU OMBITHI, HAUWHAS C LIEHTPa (PaKTOPHOTO MPOCTPAHCTBA;

- IIOCJI€ KaX/I0T0 ONBITA MPOBECTH aHAIN3 IMHAMUKY U3MEHEHUS] YaCTHOTO Ce-
YEHUS HEM3BECTHOM ()YHKIIMU OTKJIMKA U MPOBOJUTD OMBITHI 0 JOCTUKEHUS MaKCH-
MaJbHOTO 3HAYEHUSI.

Pe3ynbTaThl BRIMOIHEHHBIX 33/JaHUA HEOOXOAMMO 3aIUTUTD JIs1 (POPMUPOBA-
HUSI HABBIKOB HAYYHOM JUCKYCCHM.
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CDopMa HpOMC)KYTO‘IHOﬁ aTTeCTalluy 110 JUCHUIIIINHE: 3K3AMEH.

oW R

O© 00N

24,
25,
26.
217,
28.
29.
30.
31.
32.
33.
34.

6.2 IlpumepHbIil NepeyeHb BONPOCOB K IK3aMeHYy MO JHCIUIITHHE

OOBEKTHI HCCNEAOBAHNUS: BUIBI U KIIACCHU(PUKAIIHUSI.

Cuctema: BubI U cBoiicTBa. CucTeMa Kak COBOKYITHOCTh 3JIEMEHTOB.

Hannune cyniecTBeHHbBIX CBS3EW U CBOMCTB MEXKy DJIEMEHTAMH.
OTIHYUTENBHBIE IPU3HAKU CIOKHON CUCTEMBI.

CrnyyaitHas BeIMYUHA U €€ OIleHKa, (OpMBI IpeACcTaBiIeHuUs (BHIOOpKA, P U 3a-
KOH pacrnpeeieHus).

. OneHka B3aMMOCBSI3U JABYX U 00Jiee CIIy4ailHbIX BETUYHH.

. CTpyKTypa U CTPYKTYpHOE HCCIIeIOBAHUE.

. CuCTEeMHBIN MOAXO/I: CHCTEMHBIN aHaJ3, CACTEMHBIN CUHTE3

. CucrteMHbIE€ MPENCTABICHUS CIOXKHON CHCTEMBI: 3BOJIOIMOHHOE, MAKPOCKOIH-

4ECKOE, HEPAPXUUECKOE.
. MeToabl UCCIEeN0BaHUS CIIOKHBIX CUCTEM.

. [IpuHIUITBI PU3UYECKOTO0 U MATEMATUYECKOTO MOJEITHMPOBAHU.

. Bepuduxkanusa mogeneii. [Ipaktnueckast 3Ha4MMOCTb MOJIEIUPOBAHHUS.

. OCHOBBI T€OpHUHU MTOAO0OUS.

. Teopembl o100wus1.

. Kpurepuu nonodus.

. Monenu-anamoru nmpoueccos.

. TH)KeHepHBIN SKCIIEPUMEHT: OIbIT, TACCUBHBIN U aKTUBHBIN SKCIIEPUMEHT

. [I;man skcniepuMeHTa, SMIUPUIECKHUE 3aBUCHMOCTH.

. O6nacts onpexaenenus paxkropoB. HopmupoBanue GpakTopHOro mpoCTpaHCTBA.
. [LltanupoBaHue 3KCIIEpUMEHTA.

. MHOTOQaKTOpHBIE PErPeCCUOHHBIE MOJIEIH.

. [Iporpamma u MeToauKa 3KCIIEpUMEHTA.

. AHanmUTHYEeCKWE MOJENU: YypaBHEHHE, (QYHKIHOHAN, nuddepeHIraibHbIe
ypaBHEHMUS,

MeTob! IMHEHHOTO (TOTOKOBOTO) TPOTPpaMMHUPOBAHUSI.

BepositHocTHbIE MOAeH. CUCTEMBI MACCOBOT'O 00CITY>KMBAHUS.

OcHOBBI (PaKTOPHOTO aHaJK3a.

NmurauinoHHOE MOAETUPOBAHUE.

AHanu3 Npou3BOACTBEHHBIX CUTYyAIUH.

Kpurepun ontumunszannu. @opmanuszannsi MOIAEIH.

MeToabl ¥ AIrOPUTMBI OJHOMEPHON ONTUMH3ALUY.

MeToapl MHOTO(AaKTOPHOM ONITUMHUBAITIH.

Merton KpyToro crycka (BOCX0XIECHHUS ),

CuMIIEKCHOE TJIAaHUPOBAHMUE.

DBOJIIOIMOHHOE TJIAHUPOBAHUE (IIPOMBIIUICHHBIA SKCIIEPUMEHT).

MeToanueckue MaTepuabl, ONpeaesoiiue Npoueaypy oOneHuBaHus pe-
3yJbTaTOB 00yuenusi. Kpurepuu oneHnBaHus pe3yjbTATOB 00y4eHH s
Tabmura 8

Ouenka \ Kputepum oneHnBanus |
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Bricokuuii ypo-
BEHB «5»
(oTIIMYHO)

OLICHKY «OTJIMYHO» 3aCIyKMBAET CTyCHT, OCBOMBIINMI 3HaAHU, yMe-
HUS, KOMIETEHIIUN U TEOPETUUECKU MaTepuai 6e3 mpoOeoB; BhIIOI-
HUBIIMI BCE 3aJjaHMsl, IPEAYCMOTPEHHBIE y4EOHBIM INIAHOM Ha BBICO-
KOM KaueCTBEHHOM YPOBHE; MPAKTHUYECKHE HABBIKH MPO(ECCHOHAIb-
HOT'O IPUMEHEHHS OCBOCHHBIX 3HAHUH C(HOPMHUPOBAHBI.
KoMnereHum, 3akpeIui€éHHbIE 33 JUCLHUIUIMHONW, CGOPMHUPOBAHBI HA
YPOBHE — BHICOKMH.

Cpennuit ypoBeHb
«»
(xoporo)

OLICHKY «XOPOILIO» 3aCIyKUBAET CTYJEHT, IPAKTUYECKH ITIOJTHOCTBIO
OCBOMBUINY 3HAHUS, YMEHUS, KOMIIETCHIIUU U TEOPETUYECKUI MaTe-
pua, yaeOHbIe 3a1aHUs HE OLIEHEHBI MAKCUMAJIbHBIM YHCIIOM 0aJlioB, B
OCHOBHOM c(hOpMHUPOBaII IPAKTUYECKHE HABBIKH.

KoMnereHum, 3akpeIui€HHbIE 33 JUCHUIUIMHONW, CGOPMHUPOBAHBI HA
YPOBHE — XOPOIIMi (CpexHmii).

IToporoselii ypo-
BeHb «3» (ynoBiie-

OLIEHKY «Y/A0BJICTBOPHUTEJIbHO» 3aCIyKUBAET CTYAECHT, YACTUYHO C
poOesaMy OCBOUBILINI 3HAHUS, YMEHHsI, KOMIIETEHIIUH U TeOpeTHye-
CKHMI MaTepuai, MHOTHE y4eOHbIC 33JaHus JINOO HE BBIIOIHUII, JTH00

OHU OLIEHEHbI YUCIIOM 0aJIOB OJM3KUM K MUHUMAJIbHOMY, HEKOTOpbIE

TBOPUTEIIHHO)
MIPaKTUYECKHE HaBBIKU HE CPOPMHUPOBAHBI.
Komnerennumn, 3akperyiéHHble 3a JUCLMILIMHON, ¢()OPMHUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
MMHMMAaNBHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIYKUBAET CTY/AECHT, HE OCBOMBIINN
YPOBEHB «2» (He- | 3HaHUS, YMEHHUs, KOMIETCHLU U TEOPETHUECKUil MaTepuall, yuyeOHble
yIIOBJIETBOPH- 3aJJaHMs HEe BBIIIOJIHMII, IPAKTUYECKHE HABBIKU HE C(HOPMUPOBAHBI.
TEJIbHO) KoMmnereH1um, 3akperui€éHHbIe 32 JUCHUIUIMHON, He C()OPMHPOBaHBI.

7. YueOHO-MeTOAMYECKOe U MH(OPMAIHOHHOE O0ecTiedeHre JUCIMTILTHHbI
7.1 OcHoBHas JuTEpPaTypa

1. laitnap C.M. [InanupoBaHue u aHaIU3 SKCIIEpUMEHTa: yueOHuK.- M.: Pocun-
dbopmarporex, 2015.- 548 c.

7.2 JlonoJIHUTEJIbHAS JIUTEPATypa

1. MutkoB A.JI., Kapnamesckuii C.B. CtaTucTuueckue METObl B CEIbX03Ma-
muHoCTpoeHuu. M.: Mammuuoctpoenue, 1978 r.

2. MenwaukoB C.B., Anemikun B.P., Pomun [1.M. IlnaaupoBanue sxcmnepu-
MEHTa B UCCIIENOBAHUSAX C.-X. ITpoueccos. - JI.: Komoc, 1980.

3. I'mypman B.E. Teopust BepoATHOCTEH 1 MaTeMaTHIeCKasi CTATUCTHKA. — M..:
Brrcm. Ik., 2005 T.

4. Maremarnueckas cratuctuka: npaktukym / O.b. Tapacosa, E.B. Illaiikuna,
A.E. Ilabankun, M.B. Karuposa; Ilox obmeit pena. O.b. Tapacooii.- M.: u3n-po
PTAY-MCXA, 2014 .- 140 c.

5. Owsxonos B.I1., AopamenkoB 1.B. MathCAD 7.0 B maTemaTuke, pU3MKe U

B Internet. — M.: Hommmxk, 1999 r.

6. ®enopenko B.®. VcnibiITanus cebCKOX03MCTBEHHON TEXHUKH: HAy4YHO-
aHajmuTH4yeckuit 063op.- M.: Poundopmarporex, 2015.- 280 c.
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7.3 HopmaTuBHBbIE NIPABOBbIE AKTHI

1. Crpareruu pazsutus uHhopmanuoHHoro odiiecta B Poccuiickoit denepanuu Ha
2017 - 2030 roxsl, yrBepxkaAcHHON YKazoMm [Ipe3unenta Poccuiickoit denepanun ot 9 mas
2017 r. N 203 "O Crpareruu pa3sutus nHGopMamoHHoro ooimectBa B Poccuiickoit deje-
pauuu Ha 2017 - 2030 roxsr"

2. IIporpamma "Ludposas skonomuka Poccuiickoit @enepanuu" YTBEPX/IEHA
pacniopsbkenueM IIpaButensctBa Poccutickoit @enepanuu ot 28 urosst 2017 r. N 1632-p

7.4 MeToauyeckne YKa3aHH$l, PeKOMEHIANMM M Jpyrue marepuajibl K
3aHATHAM

1. IlnanupoBanue U opranusanus sKcrepuMmenta: Pabouas rerpans/ CoctaBu-
tenu: Jlepmuu A.l'., Jlesmmn A.A., byty3oB A.E., Maiictpenko H.A.- M.: 1U3n-Bo
PTAY-MCXA, 2015.-48 c.

2. JleBuun A.T'. [InanupoBaHue U OpraHu3aIMs SKCIEPUMEHTa: Y 4eOHOe TT0Co-
oue/ A.I'. Jlemun, A.A. JleBmuH, A.E. Byry3os, H.A. Maiictpenko- M.: U3a-Bo
PTAY-MCXA, 2015.- 65 c.

8. Ilepeyennb pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH

«HTEpHET», HEOOXOAMMBIX /IS OCBOCHUS M CIHUILUIMHBI (MOYJIA)

1.  ABToMaTu3mpoBaHHas crpaBodYHas cucTeMa «CenbX03TeXHUKA
http://www.agrobase.ru (orxpsrrsiii goctym) |

2.HatmonaneHbid 1iidpoBoii pecype «PYKOHT» http://rucont.ru (orkpsrrstii o-
CTyH).

3. DIeKTpOHHO-O0MOIMOTEeUHas cucTeMa Accorralyei pernoHaIbHbIX OnOIIHo-
TeuHbIx KoHcopiuyMoB (APBMKOH). http:// ibooks.ru (Aiidykc-py) (orkpsirsiii gocryn)

4, Acconmarnuu ucrpitareneil cenbekoxo3sicrBeHHoN TexHuknu (AVCT)
http://www.aist-agro.ru/aist.ntml (erkperrsiii nocryn).

5. ®I'BHY "Poccuiickuii Hay4yHO-HCCIIEI0BATENbCKUA HHCTUTYT HUHPOpMaLUU

U TEXHUKO-DKOHOMHYECKUX MCCIICIOBAHUN 110 HHKCHEPHO-TEXHUUECKOMY oOecTieye-
HUIO arpoIpOMBIILICHHOTO KoMIuiekca" (Pocundopmarporex)
http://www.rosinformagrotech.ru/ (erxkpsrrsiii oerym).

9. IlepeyeHb MPOrpaMMHOI0 obecriedeHnsl U HHPOPMAIMOHHBIX CIIPABOYHBIX

CUCTEM
Tabnuma 9
Ilepeyenb NporpaMMHOro odecrneyeHust
Ne Ha"MeHOBaH"eU HaumeHnoBanue Tun Tox
pasaena yuyeOHoi ABTOp
n/n MporpamMMmsl MPOrpamMMsl pa3padoTku
JAUCIHHUIIJIMHBI
Pacuernrblie 3ana-
1 s, VHUPC MathCAD-Pro 6 PacyeTtHas MathSoft 2019
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Brinonnenue npak- MS Office _
o | THHUECKHX 3aJlaHui Word, Texcroseiii penakrop | Microsoft 2013
1 KypCOBOTO IIpO- PowerPoint, | Pabota ¢ mpe3eHTaruei
eKTa Excel PacuerHas
Paznen 3 Ontumu- | AHanuTH4YecKas | AHAIMTHYECKasi Ha OC- BaseGroup
3 | 3anus mporeccoB U | miatgopMa | HOBE HEHPOHHBIX CETEH Labs 2019
CHCTEM Deductor
Pasnen 2 Mosei- NmuranmonHoe moje- The
— JTUPOBAHUE .
4 | poBaHHE CIOKHBIX AniLogic AnyLogic 2021
CUCTEM Company

10. Onucanue MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
oCylIeCcTBJIeHUs 00Pa30BaTEJIbHOI0 MPOLEeCcca Mo JMCHUIINHE (MOTYJII0)

Tabmuma 10

CBegeHus 00 00eCIIe4eHHOCTH CIIENMATM3MPOBAHHBIMHY AYAUTOPUAMHU, Ka-

OMHeTaMH, J1a00pPATOPUAMH

HaunmeHnoBanue cnenuajib-
HBIX MIOMEIIEeHHI U moMe-
IEHUH JI11 CAMOCTOSATEb-
HOM padoThI (N2 ydeOHOro
Kopmyca, Ne ayiuTOpHn)

OCHAIIIEHHOCTH CHENHAJBHBIX IOMEIIeHHH M IMOMeIlleHH i
JJIS1 CAMOCTOATEIbHOM padoThl

1

2

26 yu. Kopm. 424 ayn.

1. Tenesuszop LED Telefunken TF-Led50s33t2 1 mt
(MuB.N2210138000003730)

2. Hoyroyk DELL INSPIRON3542 Ci3
1700/4096/500Gb/DVDRW 1 . (MuB.Ne210138000003728)
3. Mapter 20 mT.

4. Crynbs 40 mt.

5. Jlocka menoBas 1 mr.

Ne26 , ayn. 426

1) ITaptst 20 mT.

2) Crynbs 40 mir.

3) Cron npenogaBarens 1 miT.

4) locka MarHUTHO-MapkepHas 1 1mT.

5) Mo6unbHbIi KommbroTepHsblit Kiace B coope 15 mir.
(MuB.Ne210134000001960, MuB.Ne 210134000001954, MuB.Ne
210134000001956, UuB. 210134000001958, NuB.Ne
210134000001959, UuB. 210134000001985, NuB.Ne
210134000001986, NuB.Ne 210134000001990, uB.Ne
210134000001988).

6) Tenesuzop SAMSUNG PS42C430A1WXRU Ha MoOMIBHOM
croiiku 1 mr. (MuB.Ne210134000001974)/

7) Poyrep ASUS WL-500 pG-2.

8) YueOHblil cTeHa U1 TOYHOTO 3eMIICACTIHSL.
(MuB.Ne210134000000005).

JInst mpoBEAEHUS TEOPETUUECKUX 3aHATUN MO AUCHUILUINHE «MoaenupoBaHue B
arpOMH)XCHEpUN» HEOOXOIMMBI: ayJIUTOPUH, OCHAIICHHBIE KJIACCHBIMU JOCKAMH W

20



https://ru.wikipedia.org/wiki/Microsoft_Office_2013
https://ru.wikipedia.org/wiki/Microsoft

CIIeIUAIU3UPOBAHHBIM 00OPYJOBAaHHUEM: KOMIIBIOTEpAMU C JIMIICH3MOHHBIM IPO-
I'PAMMHBIM OOECIIEUCHHEM U MYJIBTUMEIUUHBIMH CPEACTBAMH C IMOJKIIOYECHUEM K
cetu UHTEpHET.

Heo6xoaumo uMeTs crienuain3upoBaHHbI KOMITBIOTEPHBIN Kiiacc. MaTtemaTu-
yeckuii maketr MathCAD.

Jlns peanu3anuy mporpamMMbl TOATOTOBKH MO TUCHUILIMHE «MoaeIupoBaHue B

arpOMHXEHEPUN» NIEPEUYECHb MATEPUATIbHO-TEXHUYECKOTO 00ECTIEUEHNS BKIIOYAET:
1. KoMnbroTepHslii KJ1acc ¢ MyJIbTUMEIHIUHBIM 000PYI0BaHUEM.

2. Cnienmain3upoBaHHAs JIa0OpaTOpHsl, OCHAIICHHAS KOMITJIEKCOM JaTYUKOB H
U3MEPUTENLHOT0 000pyaoBaHus (J1adboparopus LleHTpa TeXHOTOrHUeCcKOn moI-
JepKKK oOpa3oBanus, 21 yueOHbIi kopmyc, aya. 40,43).

JIabopaTtopHoe obopynoBanue, LleHTpa TeXHOIOrMUECKON MOIAeP>KKH 00pa3o-
BaHus, 21 yueOHbIl Kopmyc, ayn. 40,43.

11. MCTOI{H‘ICCKI/IC PEKOMEHIAIUNA OﬁyanOHII/IMCH 0 OCBOCHMUIO JUCHUIIIMHDBI

O0pa3zoBaTenbHbIA IPOLECC IO JUCHUIIIIMHE OPTaHU30BaH B (JOpMe yueOHBIX
3aHATUNA (KOHTaKTHas paboTa (ayJIUTOPHON M BHEAYyJAUTOPHOMN) OOYy4aIOIIMXCS C
npenojaBaTesieM U CaMOCTOATENIbHAs paboTa o0ydaronmxcs). YueOHble 3aHsITus (B
TOM YHUCJIE 0 pealu3aliy MPaKTUYeCKOW MOATOTOBKM) IMPEICTaBICHBI CIETYIO-
IIMMU BUJaMU, BKJIIOYasi y4eOHbIC 3aHSTHS, HAllPaBJIEHHBIC Ha TPAKTUYECKYIO 101~
TOTOBKY 00YyYaromuxcsi ¥ IpOBEACHNUE TEKYILETO0 KOHTPOJISI YCIIEBAEMOCTH:

JIEKUUU (3aHATHS JIEKLIMOHHOTO TUIIA);

CEMHUHAaphbI, MPAKTUYECKUE 3aHATHS, JJabopaTOpHbIe pabOTHI (3aHATUS CEMUHAp-
CKOTO THUTIA);

IPYNIOBBIE KOHCYIBTAIINN;

BBITIOJTHEHHE pacueTHO-rpaduueckoit paboThI;

WHANBHUIYyaIbHBIE KOHCYJIBTAIMU U HHBIE YUeOHbIC 3aHTHSI, TPEyCMaTPHUBAIO-
M€ WHANBUAYATbHYIO pab0Ty IpernoaaBarens ¢ 00y4JaronmmMcs;

caMOCTOsITeNIbHAas paboTa 00yJarouXcs;

3aHATUS WHBIX BUOB.

Ha y4eOHbIX 3aHATHSAX 00ydJaronuecs BHITOTHSIOT 3aIUIAHUPOBAHHBIE HACTOS-
IeH IpOrpaMMOii OT/JENIbHBIE BUIbI yYEOHBIX PAa0OT, B TOM YHCIIE OTACIBHBIX 2JI€MEH-
TOB padoT, CBSA3aHHBIX ¢ OyayIIel MpodeccuoHaNbHOM 1eATeIbHOCTHIO.

Buabl u popMbl 0TPAOOTKH MPONMYIIEHHBIX 3aHATHII. Maructp, nponyCcTUBIINI
JICKITMOHHBIC 3aHSTHS, 0053aH MMOATOTOBUTH KOHCIIEKT U H3y4YUTh MPOMYIIICHHBIN MaTepual,
BO BHE yueOHOE BpeMsI, OTBETUTH JIEKTOPY Ha BOTPOCHI IO MPOITYIIEHHBIM JICKIIUSM U TI0-

Ka3aTh KOHCHEKT JIEKITUH.
Marwuctp, NpoImyCTUBIIHMI MPAKTUIECKOE 3aHATHE, 0053aH CAMOCTOSTEIILHO BBIMOJI-
HUThH 3a/1aHUS, KOTOPBIE OBLTUM PACCMOTPEHBI Ha 3aHATHUSX U CAATh WX MPENOJIaBaTeo.

PexoMeHpyeMblil pe:KUM U XapaKTep pa3jiM4YHbIX BUAOB y4eOHoil padorsl. Ho-
BBIM TEOPETUUECKUI MAaTEPHUAIT )KEJIATEIBHO 3aKPEMUTh MarUCTPOM CaMOCTOSATEIBHO B TOT

e JICHb, HE JJOKUJIAsACh CIACAYIOIIETO 3aHATHS.
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JuciuminHa noApasyMeBaeT 3HAUYMTENIbHBIM 00BbEM CaMOCTOSITENIbHOW padOThI
MarucTpoB. s u3ydeHust JUCHUIUTMHBI HEOOXOIMMO UCTIO0Ib30BaTh HHHOPMAIIMOHHO-
CIIPABOYHBIE U IOUCKOBBIE peCypchl ceTu MHTEpHET, mepeyeHb KOTOPBIX NMPUBEIAEH B
NyHKTax padodeil mporpamMmbl. PeryisipHOCTb caMOCTOSTENbHBIX 3aHATUN SIBISIETCS HE-
00XOJIMMBIM U IOCTaTOYHBIM yCIOBUEM YCIIEIIHON CJTaYl UTOIOBOM aTTECTaIUH.

J1J1st ycrenrHoro npeoAoieHus: MpoOJIeM U3ydeHHs TUCIUILTMHBI HEO0X0IMMO:

- BHUMATEJIBHO CIYIIATh OOBICHEHUSI MaTepralia B ayAUTOPUH, KOHCIIEKTUPYS TO,
YTO PEKOMEHYET MPEIOAaBaTeNb N0 3alUCh, TOBTOPUTH MATEPHUAII 110 KOHCIIEKTY WIH
10 MaTeprajaM, BEICTABICHHBIM B 00pa30BaTEIbHON CPEJIE;

- IPEXKJIE YeM IMPUCTYIUTh K JOMAIIHEMY 33JaHHI0, 005S3aTEIbHO MMPOYECTh KOH-
CHEKT M U3Y4YUTh maparpad mo yueOHuKy.

AynuTOpHBIE 3aHATUS TOJPA3yMEBAIOT HMCMHOJb30BAHUE OOJIBIIOTO KOJIMYECTBA
TEXHUUYECKUX CPEJICTB O0YyUEHUS, KaK MYJIbTUMEUNHBIX, TAK U HATYPHBIX (MaKeThl, pa3-
pe3bl, YaCTH U JeTaiu 000pyJ0BaHUSs ), TOATOMY IMOCEUIEHUE AYUTOPHBIX 3aHITHM SBIISI-
eTcst 00s13aTeNbHBIM. [Iporycku 3aHsITHI 0€3 YBaKUTEIbHOW NMPUIMHBI HE JOITYCKAIOTCS.

MeToanka caMOCTOATEbHOI Pad0Thl MATUCTPOB MO0 JUCHMILIMHE € YKa3a-
HHEM ee coaep:kaHMsl. HOBBIN TEOPETUUECKUI MATEPUAIL XKEINATENBHO 3aKPEIUTh MAru-
CTPOM CaMOCTOSITEIIBHO B TOT K€ JIEHb, HE JOXKHUIASACh CICIYIOLIETO 3aHATUs. Peryrsp-
HOCTb CaMOCTOSITEIbHBIX 3aHSATHH SBIIAETCS HEOOXOIUMBIM U JOCTATOUHBIM YCIOBHUEM
YCHEMIHOW CTaYM UTOTOBOM ATTECTALIMH.

CamocTodarenbHas padoTa MarucTpa CKJIaJIbIBa€TCs U3 MOBTOPEHUS 3aJaHHM,
NPOMJEHHOIO TEOPETUUECKOIO MaTeprasa B ayAUTOPHH, JoMa O€3 MOMOIIH ITpenojaBa-
TEJS ¥ BBINIOJHEHNUS 3a/1aHMsI, BBITAHHOTO IIPETIOIaBATEIIEM.

CamocTodrenbHas padoTa MarucTpa I0JKHa ObITh BBICTPOEHA B CIIEAYIOLIEH noce-
JOBATENbHOCTH:

- MOBTOPEHUE TEOPETUUYECKOTO0 MaTepuaia U Mpu He0OXOIUMOCTH, €ro JOMOIHU-
TEJIbHOE WITYAUPOBAHUE T10 IIPUIIAraeMOM JINTEPATYPE;

- [IOBTOPEHUE NPAKTUYECKOTO MAaTEpUAJIA, TPOMAEHHOTO B AYAUTOPHUU;

- CAMOCTOSITENIBHOE BBIITOJIHEHUE 3a1aHUS, BBIJAHHOTO MPETO1aBaTENIEM.

MeToanuyeckue yKa3aHUs M0 U3YYEHUIO AMCUMIIIMHBI, BINOJTHECHUIO IPAKTH-
YeCKHUX 3aHATHI, CAMOCTOSITE/ILHBIX 3aJaHUI U APYTUX BUIOB YUeOHOMH padoThI.
TecHast B3aMMOCBSI3b Pa3/eiiOB IUCILUIUIMHBI U HENTPEPBIBHO BO3PACTAONIAs CJI0KHOCTh
TEMaTUKU JUKTYIOT HEOOXOAUMBIE YCIOBUS YCIEIIHOTO OCBOEHUS TUCHHUILINHBI, 3aKJITIO-
YaIOIIMECS B PETYJAPHOCTH MOCEIICHUS JIEKINHI, NPAKTUYECKUX 3aHITUH, BBITTOJTHEHUE
3aJlaHUM B ayAUTOPUH U 3aJJaHUM ISl CAMOCTOSITEIbHOU PaOOTHI.

12. MeToauyeckune peKOMeHIAMH NMPENoAaBATESIM 10 OPraHUu3aluu 00ydeHust
10 JUCHMILIUHE

OpnHOM M3 OCHOBHBIX 3a/ay TperojaBaTelieid, BEAYNUX 3aHATHSA IO JUCIIH-
TUTHHE, SIBISICTCS BRIPA0OTKA y MAarCTPOB OCO3HAHKE BaXKHOCTH, HEOOXOIUMOCTH U T10-
JIC3HOCTH 3HAHUS JUCIHUIUIMHBI JUTS JATBHEUINEro X 0o0y4eHUs B TEXHUYECKOM BBIC-
eM y4eOHOM 3aBEJICHUH U TIOCTIEAYIOIEH NX WHKEHEPHOUM pabOThI.
[TpunHIMImamMu opranu3aius yaeOHOTro mpoIiecca siBISIFOTCS:
e  BBEIOOP AP (HEKTUBHBIX METOIOB MPENO/IABAHUS B 3aBUCUMOCTH OT PA3TNIHBIX
(baKkTOpOB, BIUAIOIINX HA OPTaHU3AIMIO YIeOHOTO TIpoIiecca;
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e 00BEIMHEHUE HECKOJIBKUX METOJIOB B €IMHBIN MpEnogaBaTeIbCKUl MOTYJIb
B 1I€JISIX [TOBBILIEHNS Ka4eCTBa Ipoliecca 0O0yUeHNUS;

e o0ecreyeHrne akTUBHOIO Y4acTUsl MArUCTPOB B yU€OHOM MPOILIECCE;

® [POBEJCHHUE MPAKTUUYECKUX 3aHATUMN, ONMPEIEISIONINX TPHOOPETEHUE HABbI-
KOB pELICHUS NPUKIAJIHBIX 3a1a4.

[IpenongaBanye qUCHUIUIMHBI OCHOBAHO HA MAaKCUMaJIbHOM MCIOJIb30BAHUU aK-
TUBHBIX (pOpM 0OyUEHHS U CaMOCTOATENBbHOU paboThl. i1 3TOro paspaboTaHsl U pas-
pabaTeIBalOTCd HEOOXOIUMBIE METOJMYECKUE MATEPHUasbl, TO3BOJISIONINE MarucTpam
IO/l PYKOBOJCTBOM M KOHCYJIBTUPOBAHHMEM IIPENOJABATENECH CAMOCTOSTENBHO OCY-
IIECTBJISITH MOMCK HEOOXOAUMOW MH(OPMAIIMK U IPUHUMATh 0OOCHOBAaHHBIE PELLICHUS
10 KOHKPETHBIM CUTYallUsIM, OCHOBOM 3TOTO SIBJISIETCSI TEOPETUUECKUNA MaTepUall, U3y-
qaeMblii MaruCTpaMu Ha JEeKLUsX. M3ydenue Kypca colmpoBOXAAETCS IOCTOSTHHBIM KOH-
TPOJIEM CAMOCTOSATEIBLHON PabOThI, pa300pOM M 00CYXKIACHUEM BBINOIHEHHBIX JIOMAIIl-
HUX 33JaHU M KOHTPOJIBHBIX padoT, ¢ MOCIEAYIOIEH KOPPEKTUPOBKOM MPHUHSITHIX
OLIMOOYHBIX penieHuidl. KOHTpOob BEINOJHEHUS TIOMAIIHUAX 33/1aHUI OCYIIECTBIISIET BE-
OYIIUH TUCUUIUIMHY MPENo1aBaTeib, KOTOPBIA IPOBEpSET padouyro TETpaab U BbICTAB-
JISIET OLEHKY C BBICTABJICHUEM OLICHKH M OaJljia 1o KaxaoMy pa3/eiy.

CamocTodarenbHas padoTa MarucTpoB, BKIIFOYAET MOATOTOBKY K IMPAKTHUYECKUM
3aHSATHUAM, BBIIIOJIHEHUE JOMAIIHUX 33JaHUN, HAIIMCAHNUE pacueTHON paboThl, a TaKKe
U3Y4YEHUE HEKOTOPBIX TEM Pa3IeIOB JUCLUIIIMHBI C UCIIOJIB30BAHUEM DJICKTPOHHBIX UH-
(opMaIMOHHBIX PECYPCOB U TOATOTOBKY OTAEIBHBIX Pa3/ieioB AUCCEPTALIUU,

IIporpammy pa3padorau:

JleBmuu A.T'., A.T.H. pod.,

(moamnuck)
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PELEH3UA
Ha padouyro nporpammy aucuuinebl 51.0.02 «KMoaenupoBanue B arpouHKEHEPUID)
OIIOII BO no nanpasjenuio 35.04.06 Arpoun:kenepusi, HanpasJjieHHocTh «AHHOBA-
HMOHHAS TEXHUKA U TEXHOJIOTHH B arpodu3Hece»
(kBasu(puKANNS BHIMYCKHUKA — MATHCTP)

HessinunbiM Cepreem HuxonaeBuueM, mpodeccopom kadeapbl TpPaKTOPOB U aBTOMO-
ouneit ®I'bOY BO «Poccuiickuii rocynapcTBeHHBIN arpapHblii yHuBepcuter — MCXA
umenu K.A. TuMupsizeBa», TOKTOPOM TEXHUUYECKHUX HAYK (Jlajiee Mo TEKCTY PELeH3EHT), po-
BeJIeHa pelieH3us paboueil mporpaMMBbl TUCHUIIIMHBL « MoIeTMpoBaHUE B arPOMHKEHEPHI
OIIOIT BO no nanpasienuto 35.04.06 Arpoun:xenepusi , npodpminb «MTHHOBalIMOHHAA
TEXHUKA U TEXHOJIOTUU B arpoOusHece» (maructp) paspadorannoit B ®I'BOY BO «Poc-
CUMCKHUI TocynapcTBeHHBbIN arpapHbiii yHuBepcuteT — MCXA umenu K.A. Tumupszea», Ha
Kadenpe KCIUTyaTallid MalIMHHO-TPAKTOPHOT'O MapKa U BHICOKUX TEXHOJIOTHI B pacTeHHe-
BojicTBe (pa3padotunk — JleBmmn A.I'., u.0.3aBeayromiero kagpeapoit, JOKTOp TEXHUYECKUX
HayK ).

PaccMoTpeB npescTaBiieHHbIE HAa PELIEH3UI0 MaTepUallbl, PEIEH3EHT IPHUILEN K CIIe1y-
IOILIMM BBIBOJIAM:

1. [IpeabsiBnennas paboyas nporpamMma TUCIUTUIHHBL «MOIeTMPOBaHNE B aTrPOMHIKE-
Hepun» (manee mo Ttekcty llporpamma) coomsemcmsyem TpeboBanusm ®I'OC BO mno
HarpasiieHuo 35.04.06 Arpoun:kenepus, [Iporpamma codepaicum Bce OCHOBHBIE pa3/ieiibl,
coomeemcmeyem TpeOOBAaHUSM K HOPMATUBHO-METOIUYECKUM JOKYMEHTAM.

2. IlpencraBnennas B [IporpamMmme akmyansHocms y1eOHOW AUCIUIUTMHBI B paMKaXx
peanuzanuu OITOII BO re nodnescum comnenuo — AUCIUTIIINHA OTHOCUTCA K 00s13aTeIbHOM
yactu yaeOHoro mukina — b1.0.02

3. IlpencraBnennsie B Ilporpamme yenu AMCUUIUIMHBI coomeemcmayom TpedoBa-
HussM OI'OC BO nanpasnenus 35.04.06 ArpouHskeHepus.

4. B cootBerctBuM ¢ [Iporpammoii 3a nucuuminHon «MojaenupoBaHie B arpouH»Ke-
HEPUU» 3aKPEIUICHO 7 UHAUKATOPOB JOCTHKEHUsT 4 komnemenyui. lucuunnvna «Mope-
JMPOBaHUE B arpOMHKEHEPUU» U NpeacTaBienHas [Iporpamma cnocobna peanusosams ux B
00BSBIIEHHBIX TPEOOBAHUSX.

5. Pezynomamut 00yuenusa, npencrapieHubie B [Iporpamme B KaTeropusx 3HATH,
YMETb, BIIAI€Th JUIsl BBIOPAHHBIX HHIUKATOPOB coomeemcmeayom crienu(rke U CoaepKaHuIo
JUCILUIUIMHBI U 0eMOHCMPUPYIONT 803MONCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIbTATOB.

6. O61mas TpyA0EMKOCTb TUCUUILIMHBI « MOIETUPOBAHNE B arPOMHKEHEPUM» COCTaB-
asieT 6 3au€THBIX equHUIIB (216 9acoB), YTO COOTBETCTBYET yUeOHOMY IUIAHY.

/. Nndopmaiusg 0 B3aMMOCBSA3U HM3y4YaeMBIX TUCUHUIUIMH U BOMPOCAM HCKIIOYCHHS
IyOnMpoBaHUsl B COJEPKAHUU AUCHMIUIMH coomeemcmeyem NeACTBUTENbHOCTH. [ucuu-
wiMHa «MoJieTupoBaHue B arpoOMHKEHEPHUM» B3aUMOCBS3aHA C APYTMMH JUCLUILIMHAMU
OIIOII BO u YyeOnoro mnana no HampasieHuio 35.04.06 ArpouH:keHepusi ¥ BO3MOX-
HOCTb TyOJUPOBaHUS B COACPKAHUU OTCYTCTBYET.

8. IlpencraBnennas [Iporpamma npezamnonaraet MCIoib30BaHUE COBPEMEHHBIX 00pa-
30BaTENbHBIX TEXHOJIOTUH, UCIIONb3yEeMbI€ NPU PeaTn3aliy pa3INdHbIX BUIOB YUeOHOU pa-
060Th1. @OpMBI 00pa30BaTENbHBIX TEXHOJIOTUN coomeemcmayom cneupuKe TUCIUTUIUHBIL.

9. IIporpamma nucuurianHbel «MoAETUPOBAHNE B arpOMH)KEHEPUN» IpeoaraeT 9
3aHATHI B UHTEPAKTUBHOU (opme.

10. Bunel, conepxanue U TpyI0EMKOCTh CAMOCTOSATEIBHOM paboThl CTYACHTOB, IIPEI-
ctaBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSM K MOATOTOBKE BBIMTYCKHUKOB,
coaepxanumes Bo @I'OC BO nanpasnenus 35.04.06 Arpoun:kenepusi .
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I'1. Tlpeacrasnennsie n onucannsie B [porpamme hopmbl mexywedi ouenku 3HaHuii
(YCTHBI Ompoc, yyacTHe B AMCKYCCHAX, paboTa Hall MHAMBHAYATLHBIMK 3a/aHHAMI. COOM-
gememeyiom crietunpuKe AHCUUIIMHBL U TPEOOBAHMAM K BBITTYCKHUKAM.

dopma npoMeEIKy TOUHOTO KOHTPOIS 3HAHU# CTY1CHTOB, npeaycmorpennas [Iporpav-
MOIi, ocyliecTBasICTCH B JopMe IK3AMEHa, YTO coomeememeyem CTATYCY AMCUMILIHHEI, KAk

JAMCHHIUIHHBL 00A3aTeNBHOI YacTH yuebHoro unkia — b1.0.02 &I OC Hanpapienus 35.04.06
ATpOHHKCHEPHS.

12. DOpMBI OLICHKH 3HAHMI, NIPEICTABICHHbBIC B [Iporpamme, coomeememeyiom cne-
LHHKE AMCLMIINHBL 1 TPeOOBAHUAM K BBIITY CKHHKAM.
13. YueGno-meroanueckoe obecreuenne ancunmimHl Npe/ICTaBICHO: OCHOBHOM /K-
TepaTypoit — 1 HCTOUHMKA, AOMOIHHTEILHON IUTEpaTypoit — 5 HauMeHOBaHHil, Uurepuer-

pecypeel — 4 HCTOUHUKA M coomeememeyem TpeboBanmsam OIOC Hanpassienus 35.04.06 Ar-
POHHIKEHEPHS.

14. MatepuanbHo-TexHnueckoe obecrnedenue ANCUNILTHHBL COOmeememeyem crieiii-
(uke ancunnanusl «Moaenuposanue B arpOMHKEHEPHH» U 00ECNEYHBACT MCIIOIBL30BAHKE
COBPEMEHHBIX 00pa30BaTE/IbHBIX, B TOM YHC/IE HHTEPAKTHBHBIX METOIOB O0YUCHMA.

15. Metoanueckue peKOMEHIALMH CTYAEHTaM M METOINYECKHE PEKOMEHIALNMN Tpe-
NOJaBaTe/IAM 110 OpraHu3auru o0ydYeHHs MO AMCUHMIUIMHE AAIOT MPEACTABIEHHE O CIIEH-
duke obyuenns no ancummute «MosieMpoBanne B arpoOMHKEHEPHM».

OBLIUE BbIBO/IbI

Ha ocHoBaHuM MPOBENCHHOI peLeH3nN MOKHO CETaTh 3aKTIOUEHHE, UTO XapaKTep,
CTPYKTYpa H coaepxaHue paboyeil mporpaMMmbl AMCHMILTMHBL «MOIEIMPOBaHKE B arpOMH-
xeHepun» OITOIT BO no nanpasnenuio 35.04.06 Arpounsenepusi . npobuns «MuHoBa-
[HOHHasl TEXHWKAa U TEXHOJIOTMH B arpoOu3Hece» (KBaluduKalMs BHIYCKHHKA — Ma-
rUCTp), paspaboTaHHas Ha Kadeape IKCILTyaTalMi MalIHHHO-TPAKTOPHOTO N1ApPKa M BEICOKHX
TEXHOJIOTMA B pacteHueBoicTse (paspaborumk — Jlesumn A.l'., 3aBeayiommii kadeapoii,
JAOKTOp TEXHHYECKHX HayK) cooTBeTcTBYeT Tpebosanusm OI'OC BO, coBpemennsM Tpebo-
BaHUAM 3KOHOMHKH, PbIHKA TPY/a M MO3BOJUT MpPH €€ peaiu3aliuy YCNeuHo obecrnednTs
(hopMHpOBaHHUE 3asBICHHBIX KOMIIETEHIIMIA.

Penensent: Jlessnun C. H. npodeccop kadeapsl Tpaktopos U aBToMOGK e, I10KTOP TEXHH-
yeckux Hayk, ®I'bOY BO «Poccuiickuit rocyuapchpubm YHHUBEp-
curer - MCXA umenn K.A. Tumupsazesa» 7~ «J»

2023 r. e ///
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