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Pabouas mporpamma pazpaboraHa B COOTBeTCTBUU ¢ DenepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapPTOM BBICIIIETO 00pa30BaHUS IO HANPABICHUIO MOATOTOBKH 35.04.06 « ATpouHKEHEPHSI»,
YTBEPXKACHHBIM IpUKa3oM MuHucTpa 00pa3oBaHus U Hayku Poccuiickoii @enepaunu ot 26 urons 2017
roxa Ne709,

Pabouas nporpamma yTBepK/icHa Ha 3aceaHni Kadeapbl MaTeMaTuKU U QU3UKH
(mpotokon Ne8 ot 25 anpenst 2019 1).

=~ = - o
3aBenyrommii kadenpoi # > B.IT. Hamnkwuii

PaGouyast mporpamma pekoMeH10BaHa K UCTIOIB30BAHHIO B Y4EOHOM MPOIIECCE METOUIECCKON KOMUCCHEH
arpouHxeHepHoro (axymnprera (mpotokoa Ne9 ot 23 mas 2019 ).

IIpencenarens
METOINYECKON KOMUCCHU p— O.M. Kocrtukos

Penienzent paboueil nporpamMmsl:

3aBeayromuii kaderpoi MaTeMaTHUECKOro M MPUKIIAJAHOTO aHAIIN3A,
JeKaH QaxkynbTeTa NPUKIaAHON MaTreMaTUKU, UHPOPMATUKU U MEXAHUKU
Boponexkckoro rocy1apcTBEeHHOr0 YHUBEpCHUTETA, 1.(.-M.H., Ipodeccop
[Mamkun Anekcanap ViBanoBu4
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1. O0masi xapakTepucTHKA IUCHUILTHHBI

1.1. Heab nucuMnJIMHBI
N3ydyenue 3heKTUBHBIX METOIOB ITOCTPOCHHS MOJIEJICH M HABBIKOB UX aHAJIHM3a IIPH
HCCIIEIOBAHUM pabOUYUX MPOIECCOB TEXHOIOTUYECKOTO O00PYIOBaHUS U CPEJICTB MEXaHU3AIUH,
AMEKTPUPUKALIMKA U aBTOMATHU3AI[UN B arpOIPOMBIIIIICHHOM KOMILIEKCE.

1.2. 3agaua AMCHUILIMHbBI
[IpuobOpeTeHre HaBBIKOB TOCTPOCHUSI MAaTEMAaTHUYECKUX MOojieiel pabodnx MpoIecCoB
TEXHOJIOTHYECKOTO 000PYAOBaHUS U CPEICTB MEXaHU3AIUH, ICKTPpUDUKAIINH U aBTOMATHU3AINH B
arpoONPOMBIIIICHHOM KOMILIEKCE, & TAK)KE WX TIOCIICIYIOIIEMY MPUMEHEHHIO B TPAKTUYECKHUX 3a1a4ax.

1.3. lIpeameT AUCHUIIMHBI
dusznyeckre ¥ MaTeMaTnYeCKUe MOJICNTN pabOUUX MPOIECCOB TEXHOIOTHYECKOTO 000pYyIOBaHUS U
CPEICTB MEXaHU3aIUH, MMEKTPUPUKAIIMK U aBTOMATU3AIUN B arpONPOMBIIUICHHOM KOMILIEKCE.

1.4. MecTo AUCHUIIMHBI B 00pa3oBaTe/IbHOI nporpaMmme
Hucnurnnuna 51.0.01 «Metoanka 3xcriepuMeHTaIbHBIX UCCIEI0BAaHUN U MOJICTTUPOBAHHE B
arpoMH>KEHEPUN» OTHOCUTCA K 00s3aTeIbHOM YyacTu OJIOKA AUCHUTUIHH.

1.5. BzanmMocBA3b ¢ APYrUMH JMCHUIIJIMHAMHA
Jucuummnza b1.0.01 «Meronuka sKCriepuMEHTaIbHBIX HCCIEI0BAHUM U MOJEIINPOBAHUE B
arpoOMHKEHEPUN» SIBIIIETCS OCHOBOM JJISl U3yUEHUS TaKUX ITUCLUUIUIMH Kak «PeneliHas 3amuTa u
aBTOMaTH3allisl CUCTEM DJIEKTPOCHAOKEHH», a Takke «Haae)xKHOCTh CUCTEM AIIEKTPOCHAOKEHUS» WIN
«MeTozbl OLIEHKH HaJIeXKHOCTHU 3JIEKTPOYCTAaHOBOK.
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2. Ilnanupyemble pe3yabTaThl 00y4eHHUs MO AUCHHUIJIMHE

Komnerenuus Nuaukarop 10CTHKEHUSI KOMIIETEHIIMU
Kon Conepxanue Kon Conepxanue
31 CoBpeMeHHBIE METOIbI U CITOCOOBI PEIICHHUSI
HCCJIEIOBATENILCKUX 3a0a4
CriocobeH mpoBOIUTh a a
Hay4YHBIC UCCIICIOBAHMS, V1 OOpabaTeIBaTh U aHAJIM3UPOBATH PE3YITBTATHI
OIIK-4 |ananu3upoBaTh pPe3yJIbTAThI Hay4YHOT'O UCCJICIOBAHUS
U TOTOBUTH OTYETHEIE
[Tpumenenus 6a3 TaHHBIX ¥ HHPOPMAITMOHHBIX
OKYMEHTEI N
AOKYM Hl1 TEXHOJIOTHIA TTPH MPOBEICHUN HAYIHBIX
HUCCIeq0BaHuI
Kraccel MaTeMaTH4eCKuX MOJIEIICH, TPUHITUITHI
31 WX TIOCTPOSHUS U 00JIaCTh IPUMEHEHUS B
WHKXCHEPHO-TEXHUYECKOU chepe
CHOCO6CH MIPUMEHATH arpoOIIpOMBIIIIJICHHOT'O KOMILJICKCA
MCTOITHKH 3 METONUKY SKCIIEPUMEHTAIBHBIX UCCIEN0BAHUN B
9KCIIEPUMEHTATBHBIX ArpOMHKEHEPHH
[K-3 HCCIICIOBAaHUM 1
MOZIETMPOBAHHE B [TpuMeHSITh IPUKJIAIHBIC TPOTPAMMEI JIJIS
HHKEHEPHO-TeXHHYECKO V3 MOIIGJIHpOBaE{I/Iﬂ MIPOIIECCOB B MHKEHEPHO-
chepe arporpOMBIIILIEHHOr0 TEXHUYECKOU chepe arpornpoMbIIIICHHOTO
KOMILTEKCA KOMIIJIEKCa
MaremaTru4ecKkoro MoIeJIMpPOBaHUs B
HI WHXCHEPHO-TEXHUYIECKOU chepe
arpoNpPOMBIILICHHOTO KOMILJIEKCa

Obo3nauenue ¢ mabauye: 3 — obyuarowuiica 0ondcen sHamo: Y — obyuarowuiicsi oondcern ymems, H -
00yUaroWuIics O0NHCEH UMEeMb HABLIKU U (UIU) ONbIM OesimelbHOCIU.
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3. O0béM TMCHUILVIMHBI M BUIBI pa0doT

3.1. Ounas ¢popma oOyueHust

IHoka3zarenn Cemectprl Bcero
1 2
O61mmast TpyI0EMKOCTh AUCIUILINHEL, 3.€./49 4/144 2172 6/216
OO0mmas koHTakTHas paboTa, 4 40,65 26,75 67,4
O6mast camocrosiTebHas pabora (1o yued. miany) 103,35 45,25 148,6
i(:{l;’l;fgj{j;IBpi6§fa [IPH POBEJICHUH YICOHBIX 40,5 265 67
JIEKIIUHU 14 10 24
MPAKTUYCCKHUE 3aHATHUS — — —
nabopaTopHbIe padoThI 26 16 42
TPYIIOBBIE KOHCYIBTAI[H 0,5 0,5 1
i&:{l\:{(;;;(jﬂ:@ﬂbHa}I paboTa npu MPOBEICHUN YICOHBIX 88 34 199
[If;O;:I”;td[II("fHaSI paboTa npu MPOMEXKYTOYHOM aTTeCTaIUH, 0,15 0,25 0.4
KypcoBasi pabora — — —
KYPCOBOM MPOEKT — — —
3a4eT 0,15 — 0,15
JK3aMeH — 0,25 0,25
gﬁﬁgﬁ;ﬁﬁ:ﬁiﬁg?om IIPU IPOMEKYTOUHON 15,35 11,25 26.6
BBITIOJTHCHHE KYPCOBOTO MTPOEKTA — — —
BBITIOJTHEHHE KYPCOBOM paOOTHhI — — —
MIOJTrOTOBKA K 3a4ETy 15,35 — 15,35
MOITOTOBKA K DK3aMEHY — 11,25 11,25
®dopma MPOMEeKyTOUHOM aTTeCTaINH 3ager DKk3aMeH
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3.2. 3aounasi popma 00yueHHs

IMoka3arean Cemectpr! Bcero
1 2
O6mast TpyI0éMKOCTb AUCIUILUIAHBL, 3.€./9 3/108 3/108 6/216
OOGm1as KoHTaKTHas paboTa, 9 10,65 10,75 21,4
O6mmas camocTosiTenbHas padota (1o y4ue0. miany) 97,35 97,25 194,6
i{alc;I;TTaE(;’I{j:IBpi6iT:a IIPH MTPOBECHUH YI€OHBIX 105 105 21
JIEKLIUHU 4 4 8
MIPAKTHYCCKHUE 3aHATHS — — —
nabopaTopHbIe pabOThI 6 6 12
TPYIIOBbIE KOHCYIBTAIINH 0,5 0,5 1
i&:{l\;{l(;;;c:a:enmaﬂ paboTta npu npoBeeHIH y4eOHBIX 83 78 161
E;OII:TLEE(.THEISI paboTa mpu MPOMEKYTOUHOU aTTECTAIH, 0,15 0,25 0.4
KypcoBasi pabora — — —
KYpPCOBOM MPOEKT — — —
3a4eT 0,15 — 0,15
JK3aMeH — 0,25 0,25
gﬁﬁgﬁﬁiﬁﬂgsﬁi%m IIPU TIPOMEKYTOYHOM 14.35 19,25 336
BBITIOJTHEHHE KypCOBOTO MPOEKTa — — —
BBITNIOJTHEHHE KYpPCOBOM pabOThI — — —
MOJIFOTOBKA K 3a4€Ty 14,35 — 14,35
MOITOTOBKA K 3K3aMEHY — 19,25 19,25
dopma MpOMEeXyTOUHOM aTTecTaluu 3ager DKk3aMeH
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4. Conep:xaHue QUCHUIINHBI
4.1. Conep:kanue TUCHUIJIMHBI B pa3pe3e pa3/iesioB U Moapa3ieioB

Paznen 1. [IpyHIUNBI MATEMATHYECKOTO MOIEIMPOBAHUS.

1.1. [TocTpoenue MareMaTHUECKOM MOJIEH: a) MPUHIIMUIIBI IOCTPOCHUS MAaTEeMaTHUYECKUX MOJIETIeH;
0) mocTpoeHue coepKaTeILHON MOJICIIH; B) IIOCTPOCHHE (POPMAILHON MOJIEIH; T') MOCTPOCHHE
AITOPUTMHUYECKON MOJEIH.

1.2. AHanu3 MateMaTHUeCKOW MOJICIIH: ) pean3alns IpOrpaMMHOM MOJICTH; 0) OTIaIKa 1
TECTUPOBAHKE IPOrPAMMHOM MOJIEJH; B) BHIYMCIUTEIbHBIN SKCIIEPUMEHT U aHAIHU3 IaHHBIX.

Paznea 2. [IporpammHoe obecnieueHue 1J1s1 MOAeJTMPOBAHUS.

2.1. Cuctema KOMIIBIOTEpHON MareMaTuku Maxima: a) 00beKThl cucTeMbl Maxima; 0) BhIpayKeHHUS
crucreMbl Maxima; B) BBOA/BBIBOJ] cucTeMa Maxima; T') mporpaMMupoBaHue B cucreme Maxima.

2.2. Cucrema nmporpaMMHUpOBAHUS U aHAIU3a JaHHBIX R: a) 00beKTHI si3biKa R; 0) BeIpaXkeHus s3biKa R;
B) pyHKIMH sA3bIKa R; ) BBOI/BBIBOA Ha si3bIKe R; 1) mporpaMMupoBanue Ha s3bike R.

Pa3znea 3. [locTpoeHue neTepMUHUPOBAHHBIX MOJIeJI€e.

3.1. MonenupoBaHH€ TEIUIOBBIX YCTAaHOBOK: @) AJIEMEHTHI TEOPUHU 110100us; 6) MOJEIUPOBAHUE JIBUKECHUS
AKHJIKOCTH; B) MOJEIMPOBAHHUE IIPOLIECCOB TEIUIONPOBOAHOCTH; I') MOAEIUPOBAHKE MPOLIECCOB
TEIIONEPEHOCA.

3.2. MonenupoBaHue JEKTPUUECKUX YCTAHOBOK: @) CXEMbI 3aMELLECHHSI AIEKTPOYCTaHOBOK;

0) MozIeTMpPOBaHUE CUIIOBOTO TPaHC(HOPMATOPA; B) MOACTHPOBAHNE CUHXPOHHBIX 3JIEKTPUYECKHAX MAIIHH.

Paznen 4. [locTpoeHue CTOXaCTHYECKUX MO eJIEH.

4.1. MozpenupoBaHue MPOLECCOB (DMIIBTPALIUH: a) XapaKTEPUCTUKHU MOPUCTBIX Cpell; 0) KOHTHHYAIbHbIE
MoJIeNu (pUIBTPALMK; B) TUCKPETHBIE MOAEIH (DUIBTPALIUY.

4.2. MozenupoBaHue CHIITYYUX CPEJl: a) XapaKTEPUCTUKHU CHITYYHX cpell; 0) KOHTHHYaJIbHbIE MOJICITH
CBIITYYMX CpeJl; B) IUCKPETHBIE MOJIEH CBHITYYUX CPE.

Paspea S. IliianupoBaHue 3KCIEPUMEHTOB M AaHAJIU3 IaHHbIX.

5.1. MeTozIbI ITaHUPOBAHHUS SKCTIEPHMEHTOB: ) TIOTHBIH (aKTOPHBIH IKCIEPUMEHT 110 cxeme 2K,

6) OMHBIH GaKTOPHEII SKCIIEPUMEHT 0 cXeMe 3¥; B) cxeMbI IpOOHEIX (haKTOPHBIX SKCIIEPUMEHTOB.

5.2. MeTo/1bl CTaTUCTHUYECKOTO aHAJIN3a JAHHBIX: a) OHO- U MHOTO()aKTOPHBIN (hPaKTOPHBII TUCTIEPCUOH-
HBIM aHanu3; 0) TMHEWHbIE MOJIETU TapHOU perpeccuu; B) JMHEHHbIE MOJIEIN MHOKECTBEHHO perpec-
CHH.

4.2. PacnipeniejieHre KOHTAKTHON M cCaMOCTOSITeJIbHON padoThI
MPH NMOATOTOBKE K 3aHSITHSM MO Moapa3iejiam

4.2.1. Ounas ¢opma o0yueHust

KonTakthast pabota
Paznensl, mozxpasnenbl TUCIUITITMHbI CP

J JIP I13
1. IIpUHIUNIBI MATEMATHYECKOT0 MO/IeTHPOBAHUS 4 4 — 20
1.1. ITocTpoeHne MareMaTu4eCcKoil MOJENH 2 2 — 10
1.2. AHanu3 MareMaTn4eCcKOl MOAEIIH 2 2 — 10
2. IIporpamMmmHoOe oGecniedeHue 1JIs MOIETHPOBAHUSA 4 8 — 20
2.1. Cucrema KOMIBIOTEpHON MaTeMaTHKU Maxima 2 4 — 10
2.2. Cuctema mporpaMMUpPOBAHUS U aHAJIW3a JaHHBIX R 2 4 — 10
3. IlocTpoeHune 1eTepMUHUPOBAHHBIX MoJeJIei 6 14 — 48
3.1. MoxenupoBaHue TEIUIOBBIX YCTAHOBOK 3 7 — 24
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KonTakTHas pabora

Paznensl, noapazaensbl AUCIUILTMHBL CP
J JIP 113
3.2. MoaenupoBaHue EKTPUUECKUX YCTAaHOBOK 3 7 — 24
4. IlocTpoeHue CTOXaCTHYECKUX Mojesei 4 6 — 15
4.1. MonenupoBaHue MPOLECCOB (UIBTPALIUN 2 3 —
4.2. MonenupoBaHUe ChITyYnX CPe/l 2 3 — 8
5. [lnanupoBaHue IKCIEPUMEHTOB U AHAJIU3 JTAHHBIX 6 10 — 19
5.1. MeTozpI IIaHUPOBAHUS IKCIIEPUMEHTOB 2 4 — 7
5.2. MeTozpl CTaTUCTUYECKOTO aHATN3a JaHHBIX 4 6 — 12
Bcero| 24 42 — 122
4.2.2. 3aounasi popma o0yueHUs
Konrakthast pabora
Paznensl, mogpasaensl IUCHUIIIIMHBI Cp
J JIP I13
1. IlpyHIMNIBI MATEMATHYECKOT0 MOJAEJIHPOBAHUSA 1 1 — 20
1.1. ITocTpoeHre MareMaTHYECKON MOJICIH 0,5 0,5 — 10
1.2. AHanu3 MareMaTn4eCcKoil MOIEN 0,5 0,5 — 10
2. IlporpamMmmHoOe oGecriedeHue I MO eTHPOBAHUSA 1 1 — 20
2.1. Cucrema KOMIIBIOTEPHON MareMaTuk Maxima 0,5 0,5 — 10
2.2. Cuctema mporpaMMHPOBAHHS U aHAJIA3A JAHHBIX R 0,5 0,5 — 10
3. [TocTpoeHue 1eTepPMUHUPOBAHHBIX MojIeJIei 2 4 — 43
3.1. MoxenupoBaHue TEIUIOBBIX YCTAHOBOK 1 2 — 21
3.2. MonenupoBaHue EKTPUUECKUX YCTAHOBOK 1 2 — 22
4. IlocTpoeHue CTOXACTHYECKUX MojIeseil 2 2 — 36
4.1. MonenupoBaHHe MPOLECCOB PUIBTPALIUU 1 1 — 18
4.2. MonienupoBaHUe CHIITyYuX Cpel 1 1 — 18
5. [lnannpoBaHme 3KCIEPUMEHTOB U AHAJIN3 JAHHBIX 2 4 — 42
5.1. MeTop! IIIaHUPOBAHUS SKCIIEPUMEHTOB 1 2 — 20
5.2. MeToasl CTaTHCTUYECKOTO aHalIn3a JaHHBIX 1 2 — 22
Bcero| 8 12 — 161
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4.3. IlepeyeHb TeM U y4eOHO-METOAUYECKOT0 00ecneyeHust
JJISI CAMOCTOAITEIbHOI PadoThl 00yYAKOIMXCS

Tema Ve O0béM, u
Ne CaMOCTOSITEIILHOU HEOHO-METOIHHECCKOC ®opma 00yqeHus
obecrieueHue
paboTsI Ounas | 3aouHas
1 |TIpuHIMIBI T'opnees A. C. MonenupoBaHue B arpoOMHKEHEPUHU
MaTeMaTH4eCKOro [aekTpon. pecypc]. — M.: Jlans, 2014. — C. 9-42. 5 8
MOJICITUPOBAHUS — Pexxum nocryna: http://e.lanbook.
com/books/element.php?pll_id=39142
2 IIporpammHoe Mockanes I1.B., Hlankuii B.I1., OcHoBbI MaTemaru-
obecrnieueHue ass YeCKOro MOJIJIMPOBaHUA B cucTeMe Maxima [aJek-
MOJICTTUPOBAHHUS TpoH. pecypc]. — Boponex: BI'AY, 2015. — C. 16- 6 8
25. — Pexxum noctyna: http://catalog.vsau.ru/elib/
books/h108207.pdf
3 |Iloctpoenue Topnees A. C. MonenupoBaHue B arpOUHXEHEPHH
JIETEPMUHUPOBAHHBIX |[3NIeKTpoH. pecypc]. — M.: Jlans, 2014. — C. 58- 10 12
MozeJier 105. — Pexxum noctyma: http://e.lanbook.
com/books/element.php?pll_id=39142
4 |Tloctpoenue Topnees A. C. MonenupoBaHie B arpOMHKEHEPUI
CTOXaCTHYECKUX [amekTpon. pecypc]. — M.: Jlans, 2014. — C. 124- 10 12
MozeJier 196. — Pexxum noctyma: http://e.lanbook.
com/books/element.php?pll_id=39142
5 |IlmanaupoBaHue byxosen A.I'., Mockanes I1.B. Anroputmsl BeIYuC-
JKCIIEPUMEHTOB U JUTENHHOU CTAaTUCTUKH B cUcTeMe R [3meKkTpoH. pe-
aHAJTN3 TaHHBIX cypc]. — M.: Jlans, 2015. — C. 63-83, 93-113. — 10 12
Pexxum nocryna: http://e.lanbook. com/ books/
element.php?pll_id=68459
Bcero 42 52
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5. ®OH/J OLIEHOYHBIX CPEACTB JJIsl POBEACHHUS MPOMEKYTOYHOM aTTeCTALUM U

TeKYIero KOHTPOJIisi

5.1. Oranbl popMUpOBaAHNSI KOMITETEHIUI

IMoapasaes AMCHUIIMHBI KomneTtenuus WHmKatop 10cTkeHus
KOMIIeTeHIINH
1.1. [locTpoenue mareMaTH4ECKON MOETN I1K-3 31
1.2. Ananu3 MareMaTH4ecKoi MOIeIn I1K-3 31
2.1. Cucrema KOMIIBIOTEpHOIN MareMaTuku Maxima ITK-3 V3
2.2. Cuctema aHanm3a TaHHBIX R I1K-3 32
3.1. MonenupoBaHue TEMIOBBIX YCTAHOBOK ITK-3 H1
3.2. MogenupoBaHue IEKTPUUECKUX YCTAaHOBOK I1K-3 H1
4.1. MonenupoBaHue MpoLeccoB GUIbTPALIHH OIIK-4 H1
4.2. MozenupoBaHue CHIITy4nX Cpen OIIK-4 HI
5.1. MeTozp! IIIaHUPOBAHUS SKCIIEPUMEHTOB OIIK-4 31
5.2. MeToasl CTaTUCTUYECKOTO aHaJIn3a JaHHBIX OIIK-4 Vi

5.2. llIkaJibl M KPUTEPUH OLIEHMBAHUSA TOCTHKEHUSI KOMIETeHIUIi
5.2.1. llIxaabl OeHUBAHUSA JOCTHIKCHHUSI KOMIIETECH U

Buja onenkn Onenkn
o HEY/IOBJICT- YIOBIIETBO-
AkasieMuuecKas OIeHKa 1o 4-X 0aJUTbHOM IIKaJIe XOpOUIO OTJINYHO
BOPHTEIHHO PHUTENHHO
AxanemMuueckast OLleHKa I10 2-X OaJUIbHOM IIKaje HE 3a4eTHO 3a4TEHO

5.2.2. Kputepuu oueHUBAHMsI JOCTHKEHUS KOMIIETEHIMI
5.2.2.1. KpuTepuu OolleHKH Ha IK3aMeHe, Ha 3a4eTe ¢ OLleHKOI

Ouenka, ypoBeHb
JOCTHKEHHS KOMIIeTeHIINH

Onucanue KpuTepHues

OTIUYHO, BBICOKHI

CTy,Z[eHT IIoKasaJl IIOJIHBIC H FJ'IY6OKI/16 3HAaHUA MPOrpaMMHOTO Marcepuaiia,
JIOTUYHO M aprymMCcHTHPOBAHO OTBETHUJII Ha BCC BOIIPOCHI 3K3aMCHAIIMOHHOTI'O
6HHeTa, a TaKXKXC Ha OJOMOJIHHUTCJIBHBIC BOIPOCHI, CII0CO0EH CaMOCTOSATEILHO
pemarhb CJIOXHBIC 3aa491 AUCHUTIIINHBL

Xopo11o, MPOJABUHYTHIN

CTy,Z[eHT TBEpAO 3HACT HpOFpaMMHLIﬁ Martepuaj, rpaMOTHO €ro Hn3Jjaract, HC
J0IMyCKacT CyHI€CTBCHHBIX HETOYHOCTEH B OTBETC, JOCTATOYHO IIOJTHO OTBCTUII
Ha BOIPOCHI 5K3aMCHAIITUOHHOTO ouiera u JONOJIHUTECIIbHBIC BOIIPOCHI, criocoben
CaMOCTOATCIIBHO PCIIaTh CTAHAAPTHBIC 3aJa9U JUCHUILIAHBI

YnoBIEeTBOPUTENBHO,
MOPOTOBBIN

CryneHT nokasasl 3HaHHE TOJIBKO OCHOB IPOIPaMMHOIO MaTepHalla, YCBOMJI €ro
MOBEPXHOCTHO, HO HE JIOMyCKaj TPYyObIX OIMMOOK WJIM HETOYHOCTEH, TpeOyeT
HaBONAIIMX  BOIPOCOB Uil  IPAaBUIBHOIO  OTBETa, HE OTBETUI HA
JIOTIOJIHUTENIbHBIE  BOMPOCHL,  CIIOCOOEH  pelarh CTaHJapTHhIE — 3aJaud
JIACLHUIIIMHBI ¢ TOMOLIBIO IPENoAaBaTess

HeynosneTBopurensHo,
KOMITETEHIIHSI HE OCBOEHA

CryneHT He 3HaeT OCHOB MPOTPAMMHOTO MaTepraa, JOIMyCKaeT IpyOble OMHMOKH
B OTBETE, HE CHOCOOEH pellaTh CTaHAAPTHBIC 3alayd AMCLUIUIMHBI JaXe C
MTOMOILIBIO NTPETIOIaBaTeNs
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5.2.2.2. Kputepuu OlleHKH Ha 3a4yeTe

Onenka, ypopeHb
JOCTHKEHHUS KOMIIeTeHII NIt

Onucanue KpuTEepHeB

3a4TeHo, BLICOKHI

CTyneHT BBINOJIHWJI BCE 3allaHMs, NPEILyCMOTPEHHBIE paboueil MporpaMMoi,
oTyuTancs o0 WX BBINONHEHHWH, AEMOHCTPUPYS OTIAMYHOE 3HAHHE OCBOCHHOTO
Marepuaga i yMEHUE CaMOCTOSATENbHO PEIlaTh CIOXKHBIE 314K JUCLHUTTAHBI

3a4TeHo, MPOABUHYTHII

CrynmeHT BBIIOJHWI BCE 3aJaHUS, MPEIyCMOTPEHHBIE pabodell MporpamMMOoHu,
OTYUTANICA 00 WX BBINOJHCHHUH, JACMOHCTPUPYS XOpPOIIee 3HAHUE OCBOCHHOIO
MaTepuaia M YMEHHE CaMOCTOATENbHO pelaTh CTaHAAPTHBIE —3aladu
TUCTIATLTAHBI

3a4TeHO, MOPOTOBEII

CTyneHT BBINOJIHWI BCE 3alaHMs, NPEILyCMOTPEHHBIE paboueil MporpaMMoi,
oTuuTancs o0 HX BBHINOJHEHWH, JAEMOHCTPUPYS 3HAHHE OCHOB OCBOCHHOTO
Marepuajga U yMEHHE PELIaTh CTaHAAPTHBIC 33aAa4d AMCLUIUIMHBI C [TOMOIIBIO
IIperoaaBaTesst

He 3auTeHo, KOMIIETCHIIHUS
HE 0CBOCHA

CTyneHT BBINONHWI HE BCE 3aJaHUs, MPEeIyCMOTPEHHBIE paboueil mporpaMMoHu,
WIK HE OTYUTAJICS 00 WX BBINIOJHEHHWH, HE TOITBEP)KIACT 3HAHHE OCBOCHHOTO
Marepuaja U HEe yMeeT pellarb CTaHJapTHhIE 3aa4d JHUCLMILIMHBL JaxXe C
IIOMOILBIO NPETIONABATENS

5.2.2.3. Kputepuu OleHKH TeCTOB

Ouenka, ypoBeHb
JOCTHKEHHNS KOMIIeTeHIInH

Onucanue KpuTEpHeB

OTIn4YHO, BBICOKUH

ConeprxaHue IpaBIWIIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, NpOJABUHYTHIN

ConeprxaHue IpaBIWIBHBIX OTBETOB B T€CTE HE MeHee 75%

YnoBIETBOPUTENBHO,
[IOPOTrOBBIN

ConeprxaHue MpaBUIIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopurenbHo,
KOMITETEHIIHSI HE OCBOEHA

ConepxaHue NpaBUIIbHBIX OTBETOB B TecTe MeHee 50%

5.2.2.4. Kputepuu olleHKH YCTHOTO OIpoca

Ouenka, ypoBeHb
MOCTUKEHUS] KOMIIeTeH it

Onucanue KpuTepHues

3a4TeHO, BBICOKHM

CTyzneHT IeMOHCTPUPYET YBEPEHHOE 3HAHME MaTepHaia, YeTKO BBIPa)KaeT CBOIO
TOYy 3pEHHUS II0 PACCMATPUBAEMOMY BOIIPOCY, IHPUBOIAS COOTBETCTBYIOILLHE
HIpUMEPBI

3a4TeHo, MPOABUHYTHIN

CTyneHT JeMOHCTPHUPYET YBEpEHHOE
OT/EJIbHBIE IOIPEIIHOCTH B OTBETE

3HaHUC Marcpuaja, HO AOIIyCKacT

3a4TeHo, MOPOrOBBIN

CTynmeHT IeMOHCTPHpYET CyIIEeCTBEHHBbIE MpoOeNnbl B 3HAHUSX Marepuana,
JIOTTYCKAeT OIIMOKHU B OTBETAaX

He 3auTeHO0, KOMIIETCHIIHS
HE OCBOCHA

CryneHT AeMOHCTpUpYET He3HaHHe Marepuaia, JOMyCKaeT rpyObie OMMOKH B
OTBETax

5.2.2.5. Kputepuu olieHKH pelieHus 3a/1a4

Ouenka, ypoBeHb
MOCTUKEHUS] KOMIIeTeH it

Onucanue KpuTEepHes

3a4yTeHO, BHICOKUM

CTy):[eHT YBEPCHHO 3HACT MECTOAUKY U AJITOPUTM PCHICHUA 3a1a4d, HC JOITYCKACT
OIINOO0K IIpu €€ BBITIOJIHCHUU.
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3a4TeHo, MPOABUHYTHIH

CTyzeHT B IIEJIOM 3HAeT METOAMKY U aJlTOPUTM PELICHMs 3a/add, HE JTOMYCKaeT
rpyOBIX OIIMOOK MPH €€ BHIITOJHEHUH.

3a4TeHo, MMOPOTOBHIH

CTynmeHT B IEJIOM 3HAET METOAUKY W aJTOPUTM pEeIIeHUs 3a/ladd, OIyCKaeT
OmMMOOK TIPH €€ BBHITNIOTHCHWH, HO CIIOCOOCH HCIPABUTh HMX IIPH ITOMOIIH
MpenoaBaTes.

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CTYILGHT HC 3HACT MCTOAUKY M aJITOPUTM PCHICHUA 3adaqyu, OJOIMYCKaCT rpy6LIe
OIINOKHU Impu €€ BBIIIOJTHCHHUHU, HE croco0eH HUCIIpaBUTh HUX IIpHU IIOMOLIU
npenoaaBareiis.

5.2.2.6. Kputepuu onenku pedeparon

Ouenka, ypoBeHb
JOCTHKEHHUS KOMIIeTEeHIIHH

Onucanue KpuTEepHeB

3a4TeHO, BBICOKHUH

Crpykrypa, comepkanue U opopmieHue pedepara MOTHOCTHIO COOTBETCTBYIOT
MPEIBABIICMBIM TPeOOBaHUSM, 000CHOBaHA aKTyaJbHOCTh TEMBI, JTAHBI YETKUC
(hopMyTHpPOBKH, WCIOIB30BAaHBI  aKTyallbHBIE HWCTOYHUKHA  HH(OpMAIHWH,
OTCYTCTBYIOT Op(horpaduuecKue, CHHTAKCUICCKUE M CTHIINCTUYCCKHUE OIIMOKU

3a4TeHo, MPOABUHYTHIN

Crpykrypa, comepkanue U opopmieHue pedepara MOTHOCTHIO COOTBETCTBYIOT
MPEIbSBISIEMbIM TPEOOBaHHSIM, 000CHOBAHA aKTYaJIbHOCTh TEMBbI, TaHbl YETKHE
(OPMYITHPOBKH, KCIIOIH30BAHBI AKTyaTbHbIE HCTOYHUKU WH(POPMAIUH, UMEIOTCSI
OTJeNbHBIC opdorpaduueckre, CAHTAKCHICCKUE U CTHIINCTHYCCKHUE OIINOKU

3auTeHo, MOPOrOBbII

Crpyktypa, comepkanue u odopmieHue pedepara B LEIOM COOTBETCTBYIOT
IpeabsBIsIEMBIM TpeOOBaHMSAM, 0OOCHOBAaHA aKTYaJbHOCTh TEMBI, JaHBl YETKHE
(OpPMYITUPOBKH, HUCTIONBH30BAHBI KaK aKTyaJbHBIC, TAK W YCTApEBIINE NCTOYHUKH
nHPOpPMAIK, HMEIOTCS OTIeNbHbIe Opdorpaduveckue, CHHTAKCHUECKUE U
CTHJINCTUYECKUE OLTHOKH

He 3auTeHO0, KOMIIETCHIIHS
HE OCBOCHA

Crpykrypa, comepxanne u odopmieHHe pedepara HE COOTBETCTBYIOT
MpeIbsBISIEMbIM  TpeOOBaHUSAM, aKTyaIbHOCTh TEMbl HE OOOCHOBaHa,
OTCYTCTBYIOT UeTKHE (OPMYIMPOBKH, HCIOJIB30BaHbl MPEUMYIIECTBEHHO

YCTAapCBIINUE HCTOYHUKHN I/IH(I)OpMaLII/II/I, HMEIOTCI B OOJBIIOM KOJIUYECTBE
op(borpa(bnqecm/le, CHHTAKCUYECKUE U CTUIIUCTHUECKUE OITHOKH

5.3. MarepuaJbl 1J151 OeHKH 10CTHKEHUsI KOMIIeTeH it
5.3.1. OueHouHbIe MAaTePHAJILI IPOMEKYTOUHOI aTTeCTALMU

5.3.1.1. Bonpocsl K 3K3aMeHy

Komme-

Ne Conepxanue Temmst HNIAK
1 OCHOBHBIE XapaKTEPUCTUKHU CBHIITYYUX CPEl. OIIK-4 31
2 MeTobl ucCe0BaHUS CHIITYYUX CPE/I. OIIK-4 31
3 KoHTHHYaIbHBIE METOIBI MOJEJIMPOBAHUS CHITYYUX CPE. OIIK-4 31
4 CBoNCTBa KOHTHHYAJIBHBIX MOJIETIEH CHITYYHX CPEL. OIIK-4 31
5 JMCKpeTHBIE METOABI MOAETNPOBAHHMS CHIIYUHX CPEN. OIIK-4 31
6 CBOIiCTBa TUCKPETHBIX MOJIEJICH CHIITydUX Cpel. OIIK-4 31
7 OCHOBHBIE XapaKTEPUCTUKN TOPUCTOMN CPEIBI. OIIK-4 31
8 MeTozp! Hccae10BaHNUs CTPYKTYPBI IOPUCTOM CpeJIbl. OIIK-4 31
9 KoHTHHYanbHBIE METO/IBI MOAEIMPOBaHUSI ITpoLiecca GHIBTPALKH. OIIK-4 31
10 | CgoiicTBa KOHTHHYAJIBHBIX METOJIOB MOJICIIMPOBAHUS Tpoliecca (GUITBTPAIHH. OIIK-4 31
11 | JIuckpeTHbIe METOIbl MOJICIIMPOBAHMS TIpoliecca pUIIBTpaIiH. OIIK-4 31
12 CBOICTBa JUCKPETHBIX METOIOB MOJICIUPOBAHMS ITPOIIECca (PHIIBTPAIIUH. OIIK-4 31
13 | [InanupoBaHue 3KCHEPUMEHTOB 1o cxeme [1PD 20, OIIK-4 24!
14 | IInanupoBaHue 3KCIEPUMEHTOB 1o cxeme 11D 3n. OIIK-4 Vyi
15 | IInanupoBaHMe 3KCIIEPUMEHTOB 10 cxeme MDD 27 1, OIIK-4 VY1
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16 | CratucThyecKre CBOMCTBA JUHEHHBIX MOJICIICH ITapHOH perpeccuu. OIIK-4 Vi
17 | CraTucTHYeCKHE OICHKH KaueCTBa TUHEHHBIX MOJEIICH IMapHON PETPECCHH. OIIK-4 VY1
18 CrartucTuyecKkre CBOMCTBA JIMHEHHBIX MOJIeNIe MHOXKECTBEHHON pPEeTpecCui. OIIK-4 Y1
19 CraTucTHYeCKHE OIICHKH KauyeCTBa JUHEHHBIX MOJIENIEHl MHOKECTBEHHOM OIIK-4 Vi1

perpeccum.
5.3.1.2. 3agaum K IK3aMeHy
Ne Conep:xanue Komne- HAK
TeHIus
1 OteHuTh K03 PHUITHEHTHI BIOOPOYHOTO ypaBHeHus y = by + by X mo OIIK-4 H1
BBIOOPOYHBIM BEKTOpaM X U V.
2 O1eHNTh 3HAYMMOCTh YPaBHEHHS PETPECCHH C MMOMOIIBI0 KpuTepusi Pumiepa. OIIK-4 Hl
3 OneHNTh Ka4eCTBO PErPECCHOHHON MOIETH € TIOMOILBIO Koddduinenta OIIK-4 H1
JeTePMUHAINY.
4 Ha yposue 3naunmocTa 0,05 MOCTpOUTH JOBEPUTEIHHBIE HHTEPBAIBI IS OIIK-4 H1
OLICHKH TTapaMeTPOB YPaBHEHHUS PErPECCHU U CAETATh BHIBOA 00 HX
3HAYUMOCTH.
5 Ha yposae 3naunmoctu 0,05 mOCTpOUTH JOBEPUTEIbHBIE HHTEPBAbI AJIS OIIK-4 H1
OLEHKHU CPEIHEr0 U MHAMBUIYaIbHOTO 3HAYEHUN 3aBUCUMOM IEPEMEHHOM 10
JIAHHOMY 3HA4CHMIO HE3aBUCUMOM NIEPEMEHHOI.
5.3.1.3. Bonpochl K 3a4eTy ¢ OLleHKOMH
He npenycmorpen.
5.3.1.4. Bonipocsl Kk 3a4eTy
Komme-

Ne Conep:xanue — HIK
1 OcCHOBHBIE 3Tanbl MaTEMaTHYECKOTO MOIETTUPOBAHMSL. I1K-3 31
2 Knaccudukanms conepxarenpbHbIX MAaTEMAaTHIECKAX MOJIEIIEH. I1K-3 31
3 [TpuHIUTIEI TOCTpOCHHS (POPMATHHBIX MATEMATHUECKUX MOJIETICH. I1K-3 31
4 Knaccudukanmst 0CHOBHBIX HCTOYHUKOB TTOTPEITHOCTEN YUCIEHHOTO [1K-3 31

peleHHS.
5 ITorpemHocTu apupMETHUECKUX ONEPALNi ¢ MTPUOIMKEHHBIMHI YHCIAMHU. I1K-3 31
6 ITorpemHoCcTy BBIYUCIEHUS SBHBIX (QYHKIMN 17151 TPUOIMKEHHOTO I1K-3 31
apryMeHra.
7 bazoBble THIIBI M aTpUOYTHI 0OBEKTOB s13bIKa R. I1K-3 32
8 BrIpaskenus 1 ynpasisiroliie CTPyKTYpbI si3bIKa R. I1K-3 32
9 MaccuBbl, CHUCKU U UHACKCUPOBAHUE JIEMEHTOB B si3bIKe R. [1K-3 32

10 | Hanmcanne ¢yHkumii Ha si3bike R. I1K-3 32
11 BBoz/BBIBOI JaHHBIX Ha A3bIKE R. I1K-3 32
12 | OcHOBHBIE OIIEepaTOphl U BRIPAKEHUs] CHCTeMbI Maxima. I1K-3 VY3
13 BazoBble TUIBI JAaHHBIX cUCTEMBI Maxima. [1K-3 V3
14 | MaccuBbl, COHCKH U CTPYKTYpHI B cucTeme Maxima. I1K-3 ¥3
15 | Yopaensiromue cTpyKTyphl B cucteme Maxima. I1K-3 VY3
16 | Hanmcanue dynknuii B cucreme Maxima. I1K-3 VY3
17 | I'padmyeckre BO3BMOXKHOCTH B cucTeMe Maxima. I1K-3 VY3
18 | Cucrema ypaBHEHHI OMTHOMEPHOTO TEIIONEPEHOCA. I1K-3 H1
19 | MeTtons! perieHus ypaBHEHHH OTHOMEPHOTO TEILUIONEPEHOCA. I1K-3 H1
20 CBOICTBa METOJIOB PEIICHUST YPABHEHHI OTHOMEPHOTO TEIUIONIEPEHOCA. [1K-3 H1
21 | Cucrema ypaBHEeHUH IByMepHOH b dy3uH B M30TPOITHOM cpeje. IK-3 Hl
22 | Meroasl peuieHus ypaBHeHHH AByMepHO auddy3un B M30TpONIHOH cpeze. I1K-3 H1
23 | CpolicTBa METOOB pELICHUs YpaBHEHUH IByMepHOH nnuddy3uu B I1K-3 H1

M30TPOITHOM cpefe.
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5.3.2. OneHo4HbIe MaTepHabl TEKYLIEro KOHTPOJIA
5.3.2.1. Bonipocsbl TecTOB

Komme-

Ne Conep:xanne Temmuust NAK

1 Bribepute ¢pasy, Harmmydmim 00pa3oM XapaKTepHU3yOIYI0 YIPOIIEHHbIE [1K-3 31
MOJETIH: ...

2 Bribepute (pa3zy, HarmmydmmmM 00pa3oM XapaKTepU3YIONTyI0 THTIOTETHIECKHE IK-3 31
MOZETH: ...

3 Bri6epute dpa3zy, HammyummM 00pa3oM XapaKTepU3YIOIIYO IK-3 31
(eHOMEHOJIOTMYECKIE MOJICIIH: ...

4 ANTOPUTM Ha3BIBACTCS JIMHEHHBIM, €CIIH: ... I1K-3 31

5 ANTOPUTM Ha3bIBACTCS IUKINICCKUAM, CCIIH: ... I1K-3 31

6 Bribepute pe3ynsraT OKpyIieHHs K 00JbIeMy 3HaYeHUIO 1eHCTBUTENBHBIX [1K-3 v3
gucen "3.14159" u "2.71828" no TpeThero 3Haka: ...

7 BribepuTe pe3ynbTar OKpyIJIEHUS! K MEHBIIIEMY 3HaY€HHUIO AEHCTBUTEIBHBIX IK-3 v3
gucen "3.14159" u "2.71828" mo TpeThero 3HaKa: ...

8 BribepuTe AeiicTBUTENBHOE YHCIIO, 3aATMCAHHOE C UCTIONB30BAaHUEM TPEX [K-3 v3
3HAYaNMX UQD: ...

9 BribepuTe neiicTBUTENBHOE YHCIIO C IUIABAIOIIECH TOYKOM, 3aITUCAaHHOE B IK-3 VY3
HOpMaJIM30BaHHOH (opMme: ...

10 | IlpenenbHas abCOMOTHAS OTPEUTHOCTD BbIUUCICHUS QyHKIMHU Y = f(X) [K-3 v3
UMeEeT BHJL: ...

11 Ecnu ocHOBHAas cTaTUCTHYECKas rumore3a umeet Bua Hy : a < 20, To I1K-3 32
ajgprepHaTUBHOW H; MOXET OBITE: ...

12 Ecnm ocHoBHas cTaTucTHYecKas rumnore3a umeet Bug Hy @ a =20, To I1K-3 32
anpTepHaTUBHOM H; MOXeT OBITE: ...

13 Ecnu ocHOBHas cTaTUCTHYECKas rumore3a umeet Bua Hy : a # 20, To I1K-3 32
ajpTepHaTUBHOW H; MOXeET OBITE: ...

14 | IlonmHbI# QaKTOPHBIN SKCIEPUMEHT — ITO: ... OIIK-4 31

15 | Marpuia niaHupoBaHusl SKCIIEPUMEHTA — 3TO: ... OIIK-4 31

16 | UnTepBan BappupoBanus pakropa — 3T0: ... OIIK-4 31

17 | Kakoii meTon ucnosnb3yercs 11st pacyera Ko3)(HUIIHMEHTOB perpecCHOHHOM OIIK-4 31
MOZIeTT MHOTO(aKTOPHOTO SKCIIEPUMEHTA: ...

18 | Oruenka 3HAYUMOCTH TAPAMETPOB YPABHEHHUS PETPECCHU OCYIIECTBIISCTCS C OIIK-4 31
MIOMOUIBIO KPUTEPHSL: ...

19 | Cxonbko OIBITOB MOTPEOYETCs I MOITHOTO (haKTOPHOIO SKCIEPUMEHTA T10 OIIK-4 Vi
cxeme 3% ...

20 | CkoNBKO OMBITOB MOTPEOYETCs ISt MOJTHOTO (PaKTOPHOTO SKCIIEPUMEHTA 110 OIIK-4 Vi
cxeme 2°: ...

21 | CkonbKo OMBITOB MOTPEOyeTcs 11t APOOHOTO (PaKTOPHOTO HKCIIEPUMEHTA TI0 OIIK-4 Vi
cxeme V5 2% 1.

22 Kakoe 3Hauenue R? i qaHHO#M BBIOOPKHU Ta€T METOJ] HAUMEHBIIIMX OIIK-4 Vi1
KBaJparTos: ...

23 | Ecou M(g) # 0, to MHK-ouenku ko3 puiieHToB perpeccuu: ... OIIK-4 VY1

24 | Beibepute GhopmMyity, BEIpaXKaIOUIyIO pellieHHe CHCTEMBI HOpMaIbHBIX OIIK-4 Vi
ypaBHenuiit MHK: ...

25 | Ecau n — ymcno HaOMOaeHNH, TO CTaHAapTHOE OTKIIOHEHHE Ko duienTta OIIK-4 Vi
o(bg ) OyzmeT 0OpaTHO MPOTIOPIIMOHAIIBHO: ...

26 | Ecnm B Marpuile napHsix ko3¢ duimeHToB koppensimu rl 11> 0.8, To 310 OIIK-4 V1
TOBOPHT: ...

27 | Ecnu He3aBUCHMBIE IEPEMEHHBIE UMEIOT SIPKO BBIP)KEHHBIH BpeMEHHOM I1K-3 v3
TPEH, TO OHU OKa3bIBAIOTCA: ...

28 | Yucno crerneHel cBOOOIBI ISl ypaBHEHHSI M-MEPHON pErpecCcuu Mpu IK-3 v3
JIOCTATOYHOM 4YHcJie HAOJMIOIEHUI N COCTABIISIET: ...

29 | Ouenka nmapameTpa by I MOJIENIM TAPHOHM PErpecCcHy BEIYUCISIETCS 1O I1K-3 ¥3
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dbopmye: ...
30 | Jluast moCTpOEH s pErpeCCHOHHOM MOIen Buaa y = by + by X + b, x2 ITK-3 V3
PEKOMEHIyeMO€e KOIMYECTBO HAOIIOACHUI JOIKHO OBITE: ...

31 | BeibepuTe ycnoBue, He TpeOyemoe Teopemoii ['aycca-Mapkosa: ... IK-3 32

32 | VcnoBue reTepoCKeJaCTUMHOCTH 03HAYAET, UTO JUCTICPCHS CITyYaifHOTO I1K-3 32

4ieHa Oyzier: ...

33 | BribepuTe BO3MOKHOE 3HAYCHUE CKOPPEKTUPOBAHHOTO K03 uimenTa IK-3 32

nerepMuHanmu R?: ...

34 | Tlpu nobaBneHHH eIlie OTHON MepeMEHHOM B ypaBHEHUE Perpeccuu IK-3 32

KO3 OHUITUEHT TeTePMUHAITIN: ...
5.3.2.2. Bonipocsl AJisl YCTHOTO ONpoca
Komme-
Ne Conep:xanne Temmuust NAK
1 CdhopmynupyiiTe onpeneneHre MaTeMaTHueCKOl MOJeITH. I1K-3 31
2 Cdopmynupyiite onpeaenenue Gu3nIeckod MOACIH. I1K-3 31
3 Cdopmynupyiite onpeercHne JMHSHHOTO alrOPUTMA. I1K-3 31
4 Cdopmynupyiite onpenereHne MUKINIECKOr0 aTOPUTMa. I1K-3 31
5 B uem 3akmrodaercs pazauyue MEKAY TUIOTETUYECKUMU U IK-3 32
(heHOMEHOJIOTHYECKMMU MOZICIIIMU ?

6 B ueM 3aknrouaercs pasziaudue MEXAy IMIIOTETUYECKUMH U MOJEIISIMU 110 [K-3 32
aHaJIoruu?

7 B uem 3akmrodaercs pazauyue MEKAy TUIOTETUYECKUMU U YIPOILICHHBIMU IK-3 32
MOJeNIAMU ?

8 OxpyrimuTe 3aJaHHOE YHCIJIO IO BTOPOTO 3HAaKa K OOJIbIIEMY 3HAYCHUIO. I1K-3 Vy3

9 OxkpyrymTe 3aJaHHOE YHCIIO 10 BTOPOTO 3HAKA K MEHBIIEMY 3HAYCHHIO. I1K-3 Y3

10 | 3amummte hopMyiTy OLIEHKH TPeAeTbHON aOCONMIOTHON MOTPEITHOCTH IK-3 Y3
(GyHKIMH TPUOIKEHHOTO aprymenTa Ay™.

11 | Cdopmynupyiite onpeaeracHue KpUTepHsl MoAo0HsI. I1K-3 H1
12 | B gem cocTouT usudeckuii cMpic gncia PeitHonbaca? I1K-3 H1
13 | B gem coctouT usndeckmii cMpic uncna [Ipanansa? I1K-3 H1
14 | B yem cocTouT Qu3NIecKmii CMbICI uncia bruo? I1K-3 H1
15 | Ha yem oCHOBaH METOJ YIEKTPOTHAPABINICCKON aHATIOTHHU? IK-3 H1
16 | Ha yeM oCHOBaH METOJI IEKTPOTEIIOBOM aHAJIOTUN? I1K-3 H1
17 | IlpuBenuTe OCHOBHBIE XapAKTEPUCTHKH CHITYUHX Cpell. OIIK-4 H1
18 OnumuTe OAUH U3 METOAOB SKCIIEPUMEHTAIbHBIX UCCIE0BAHUI OIIK-4 H1

XapaKTEPHUCTHUK CHITyueil cpeibl.

19 | Ilepeuncanre METO/IBI MOACITUPOBAHHUSI CHIMTYUYHX CPE]l. OIIK-4 Hl
20 | IlpuBenute OCHOBHBIE XapaKTEPUCTHKH MOPUCTHIX CPE. OIIK-4 H1
21 OnumuTe OAUH U3 METOAOB SKCIIEPUMEHTAIbHBIX UCCIE0BAHUI OIIK-4 H1

XapaKTEPUCTHUK MOPUCTOM CPEJIbI.

22 | Tlepeuncnute METOABI MOJICTUPOBAHUSI IOPUCTHIX CPE/L. OIIK-4 Hl
23 | Kakue BEKTOpHI HA3bIBAIOTCS JMHEHHO HE3aBUCHMBIMU? OIIK-4 31
24 | Kakue BEKTOPbI HA3bIBAIOTCSI OPTOrOHAIBHBIMHU ? OIIK-4 31
25 | Ilpu kakux ycnoBusax Marpuna X Oyaer UMeTh 00opaTHyio? OIIK-4 31
26 | B uem paznunume mexy craructudeckiumu ommbOkamu | u 1l poma? OIIK-4 31
27 | Yem ompenensiercst hopmMa perpecCHOHHOMN Mojienu? OIIK-4 31
28 | Kaxoil MeTon HCIoIb3yeTcs sl OLICHKH apaMeTpOB YpaBHEHHS perpeccun’? OIIK-4 31
29 | 3anummrte GOpMyITy BEIYMCIICHHSI HCTIPABICHHON BEIOOPOYHOM AMCIEPCHH. OIIK-4 Vyi
30 | Yto moka3bIBalOT BEIOOPOUHBIE OLIEHKH KOBapHalluK U Ko duimenTta OIIK-4 Vi

KOPPEISITTIH?
31 | Kak cBs3aHbI JJOBEpUTENbHASI BEPOSATHOCTD U JOBEPUTEIHHBIN HHTEPBAI JUIS OIIK-4 V1
OLIGHKM HEU3BECTHOrO napamerpa?

32 | Kak onieHMBaeTcs Ka4ecTBO MOCTPOSHHOTO YPaBHEHUS pErpeccuu? OIIK-4 Vyi

33 | Kak npoBepsiercsi 3HaYMMOCTh K03(Q(OUIIMEHTOB YpaBHEHUsI perpeccun’? OIIK-4 VY1
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34 | 3anumuTe CUCTEMY YPaBHEHHH MHOXXECTBEHHOM perpeccHy B MaTPUIHOM OIIK-4 Y1

dopme.
5.3.2.3. 3agaum 1Jis1 NPOBEPKH YMEHUIl 1 HABBIKOB
Komme-

Ne Conep:xanne Temmuust NAK

1 HaiinuTe npeaenpHyro aOCOMOTHYIO OTPEITHOCTD Pa3HOCTH ABYX [1K-3 H1
npuOIKeHHBIX uncen A(a*—Db*), ecim u3BeCcTHBI aOCOTIOTHBIC TIOTPEIIHOCTH
A(a*) u A(b*).

2 Haiinure npeeabHy0 OTHOCUTENBHYIO IOIPEIIHOCTh IPOU3BEACHUS ABYX IK-3 H1
NpUOIIKeHHBIX yrcen o(a*-b*), eciu n3BeCTHBI OTHOCUTEIIbHEIC
norpemHocTy d(a*) u 5(b*).

3 Ornennte n3MeHeHNe adCOMIOTHOM MmorpemHocTr GyHKIHU Y = X + 4, ipu IK-3 H1
yBENIMYeHUH a0CONFOTHOH MOTPENTHOCTH apryMeHTa B 3 pasa.

4 OneHnTe n3MEHEeHUE adCOMOTHOM morpemHocT yHKuuu Y = 13 — X3, nmpu [1K-3 H1
YMEHBIIIEHNH a0COJIIOTHOM NOTPEIIHOCTH apryMeHTa B 2 pasa.

5 Haiinyre 3Ha4eHIE HCTIPaBICHHOW BRIOOPOYHON TUCTICPCHH IS BEBIOOPKHU OIIK-4 H1
obremomM 10 mpu BeIOOpOUHOI qucnepcui 1,8.

6 O1eHUTe Pa3HUILy MOJBI M BEIOOPOYHOTO CPEHETO JUIS AUCKPETHOTO OIIK-4 H1
BapHalMOHHOTO psfa {2; 3; 3; 4; 4; 4; 5}.

7 OrneHnTe YHCIIO0 OTBITOB ATl APOOHOTO (haKTOPHOTO IKCIIEPHUMEHTA TI0 CXEME OIIK-4 H1
2%~ 1,

8 OriennTe K02 GHUIMEHTH BHIOOPOYHOTO ypaBHEHHS Y = by + by X mo OIIK-4 H1

3alaHHBIM BBI60pO‘IHI>IM BCKTOpaM X U Y.

5.3.2.4. llepeuens TeM pedepaToB, KOHTPOJIBHBIX, pACUeTHO-TPaQUUYECKHX PadoT

He npenycmoTpeHsl.

5.3.2.5. Bonipocsl IIs1 KOHTPOJIbHOIi (pacueTHO-rpadguyecKoii) padoTbl

He npenycmotpena.
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5.4. Cucrema oneHNBAHHUSA JOCTHKEeHHS KOMIIETeHIIHHA
5.4.1. OueHka 10CTHKEHUS KOMIIETEHIUH B X0/le MPOMEeKYTOYHOM aTTecTaluu

OIIK-4 CriocoOeH mpoBOANTE HayYHBIE UCCIIETOBAHMUS,
AQHAJM3UPOBATH PE3YNIBTAThl M TOTOBHTh OTYETHBIE JIOKYMEHTBI

Munukarops! noctmxeHns kommereHun OITK-4 Homepa BonpocoB u 3aga4
BOIIPOCHI 11O
BOIIPOCHI K 3aJ1a41 K BOITPOCHI K KypCOBOM
Kon Conepxanue P p Y
3K3aMeHY IK3aMeHy 3a4eTy MPOEKTY
(paborte)
3] CoBpeMeHHBIE METOMBI M CTIOCOOBI PEIICHUS 1-12
HCCIIeIOBATENBCKUX 3a1a4
Vi O6pabarbiBaTh U aHATM3UPOBATH PE3YNbTATHI 13-19
HAy9IHOTO HCCIIEIOBaHUS
[Ipumenenns 6a3 TaHHBIX U
HI WHPOPMAIIMOHHBIX TEXHOJIOTHIA TIPU 1-5
MMPOBCACHUHN HAYYHBIX I/ICCHCI[OBaHI/Iﬁ

ITK-3 CnocoOeH MpUMEHSITh METOJMKH SKCIIEPUMEHTATIBHBIX UCCIIEI0BAaHUN U MOJCITUPOBAHUC B
WH)KEHEPHO-TEXHUYECKON cepe arpolpoMBIILIEHHOTO KOMILIEKCa

WNupukaropsr qoctmxenns komnerennnu 11K-3

Howmepa Bompocos u 3a1au

BOIIPOCHI 110
BOIIPOCHI K 3aJ1a9H K BOIPOCHI K | KyPCOBOM
Kon Conepxanue P A p b Y
SK3aMEHY 9K3aMEHy 3a4eTy HPOEKTY
(pabote)
Kitaccel MaTeMaTH4eCKUX MOJICTICH,
31 MPUHIHITEI UX TIOCTPOSHHUS U 00TaCTh 16
NPUMEHEHHUS B MHXKCHEPHO-TEXHHIECKON
cepe arponpoMBIIIIICHHOTO KOMILIEKCa
3 MeTOonUKH IKCTICPUMEHTATbHBIX 711
UCCJICIOBAaHUI B arpONHKEHEPUH
[TpuMeHSTH PHUKIIaHBIE TPOTPaMMBI JUIS
V3 MOJICJIUPOBAHHS TIPOLIECCOB B MHKEHEPHO- 1217
TEXHUYECKOH chepe arporpOMBIIIICHHOTO
KOMIDIEKCa
MaremMaTuuecKoro MoJIeJIMPOBAHUS B
H1 WH)XEHEPHO-TEXHUYECKOH cepe 18-23
arporpoMBIIIICHHOTO KOMILIEKCa
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5.4.2. OueHka 10CTHKEHUS] KOMIIETeHIMIi B X0e TeKYyIero KOHTPOJIst

OIIK-4 CriocobeH npoBOIUTh HayYHBIE HCCIICAOBAHNS,
AHAJIM3UPOBATH PE3YIBTATH] U TOTOBUTH OTYETHBIC IOKYMEHTBI

WNupukaropsr qoctmxenus komnerennuu OITK-4 Howmepa BonipocoB u 3aga4
3a1a4u JIst
BOIIPOCHI BOIIPOCHI N
Kon Coneprxanne IIPOBEPKH YMEHHH
TECTOB YCTHOTO Ompoca
Y HAaBBIKOB

CoBpEeMEHHBIC METO/IBI ¥ CITIOCOOBI PELICHHSI
HCCIIENOBATEILCKUX 3a1a4

31 14-18 23-28

OO6pabarsiBaTh ¥ aHATM3UPOBATH PE3YIABTATHI
HAay4YHOTO HUCCJICIOBAHUS

v1 19-26 29-34

[MpumeHeHus 6a3 TaHHBIX U
H1 HH(OPMAITHOHHBIX TEXHOJIOTUH IPH 17-22 5-8
MPOBE/ICHUN HAYYHBIX MCCIICTIOBAHUI

[1K-3 CriocobeH mpuMeHSITh METOIMKH SKCIIEPHUMEHTAIBHBIX NCCIIEA0BAHUIN 1 MOJCIIMPOBAHUE B
HWH)XEHEPHO-TEXHUYECKON cepe arporpoMbIILIIEHHOIO KOMILIEKCa

WNuaukaropsl qoctmxenus komnerennuu [1K-3 Howmepa BonpocoB u 3aaa4
3a/1a9u s
BOIIPOCHI BOIIPOCHI N
Kon Coneprxanue MIPOBEPKHU YMEHHUI
TECTOB YCTHOTO OIpoca
1 HaBBIKOB

Kiraccel MaTemMaTHUeCKUX MOZICIIEH,
MPUHIMITEI KX TOCTPOSHHS U 00J1aCTh

31 . 1-5 1-4
HpI/IMeHCHI/Iﬂ B I/IH)KCHCpHO'TGXHI/I‘ICCKOI/I
chepe arponpOMBIIIIEHHOTO KOMILIEKCa
MCTO KU SKCIICPUMCHTAJIBbHBIX

32 & crep 11-13, 31-34 5-7
HCCIIEIOBAHNN B arpOUMHKXEHEPUH
IIpuMeHATh NpUKIaAHBIE IPOrPAMMSBI JJIS
MOACIHUPOBAHUA ITPOLECCCOB B UHKCHCPHO-

V3 AP pott P 6-10, 27-30 8-10

TEXHUYECKOH cepe arporpOoMbILUIIEHHOTO
KOMILIEKCa

MaremMaTHuecKkoro MoJIeTMpOBaHsI B
H1 WHXEHEePHO-TeXHIUIECKOU chepe 11-16 1-4
arponpOMBIIIIEHHOTO KOMILJIEKCa
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6. YueOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE 00ecneyeHre JUCHUIINHbI

6.1. Pekomenayemas qureparypa

Ne Bubauorpadpuyeckoe onucanmue Tun u3ganus Bun yuebuoi
JIMTepaTyphbl
1 |ByxoBen A. I. AlropuTMBI BBIYUCITUTEIEHON CTATUCTUKH B CHCTEME
R/ A.T. Byxogew, I1. B. Mockane. — M.: Jlanp, 2015. — Pexum VYuyebHoe OcHoOBHas
nocryma: https://e.lanbook.com/book/68459
2 |I'puropses [O. /I. MeTozb! ONTHMaJIBHOTO TUIAHUPOBAHUS
skcnepumentTa: Jluneiinsie mogemnu / FO. [I. I'puropseB. — M.: Jlans, YuebHOE OcHoBHas
2015. — Pesxum moctyma: https://e.lanbook.com/book/65949
3 |Topnees A. C. MozxenupoBaHu€E B arpOMHKEHEPHH [ 3JICKTPOHHBIN
pecypce] / A. C. TopaeeB. — M.: Jlans, 2014. YuebHOE OcHoBHas
https://e.lanbook.com/book/39142
4 | Aemunosuu b. I1. YUncnennsie Metons! ananu3a. [Ipudnmkenne
¢$yHkumi, muddepeHnnanbHbIe U HHTErpainbHble ypasHenus / b. 1.
Hemuaosuy, . A. Mapown, 3. 3. lllyBanosa; nox pexn. b. I1. YuebHoe JononHuTenbHas
Hemuaouua — M.: Jlanb, 2010. — Pexum noctyna:
https://e.lanbook.com/book/537
5 |Mockaznes II. B. OcHOBEI MaTeMaTH4eCcKOr0 MOAETIHPOBAHUS B
cucreme Maxima / I1. B. Mockanes, B. I1. Hlankwuii; Boponex. roc. Vaebroe JlononHuTenbHas
arpap. yH-T. — Boponex: BI'AY, 2015. — Pexxum gocrtyna:
http://catalog.vsau.ru/elib/books/b108207.pdf
6 |MogenupoBaHue B arpOMH)XCHEPHN: METOIMYCCKHIE YKA3aHUS IS
71a00PaTOPHBIX 3aHATHH MarHCTPOB arpOMHKXEHEPHOTO (aKyIbTeTa
o HamnpasieHHIo 35.04.06 «ArpouHXeHepUs» THEBHOI U 3a04HOI Meroaguueckoe
tdhopm o0yuenus / coct. I1. B. Mockanes. — Bopounex: BI'AY, 2019.
— Pexxum mocrtyma: http://catalog.vsau.ru/elib/metod/m152785.pdf
7 | BectHuk BopoHEXCKOTO rocy/1lapcTBEHHOTO arpapHoro
YHHUBEPCHUTETA: TEOPETUUECKUI U HAYYHO-TIPAKTUYECKHUIT XKypHa / IIepuoauueckoe
Boponex. roc. arpap. yH-T. — Boponex: BI'AY, 1998— 1. B.
6.2. Pecypcnl cetu UuTepHer
6.2.1. DnekTpoHHbIE OMOJIUOTEYHbIE CHCTEMBI
Ne Hazsanue Pazmenienune
1 |Jlams https://e.lanbook.com
2 |ZNANIUM.COM http://znanium.com/
3 [IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 |E-library https://elibrary.ru/
6 |Dnexrponnas Gubnuoreka BIAY http://library.vsau.ru/
6.2.2. lIpodeccuonanbubie 6a3bl JAHHBIX U HHGOPMAIMOHHBIE CHCTEMBI
Ne Hazpanue Anpec nocryna
1 | EmuHast MeXXBEIOMCTBEHHAs! HHPOPMAIIHOHHO—CTATUCTHYECKAs CHCTEMA https://fedstat.ru/
3 | ba3a ganubix DAOCTAT http://www:.fao.org/faostat/ru/
4 | ITopras OTKpHITHIX TaHHBIX PO https://data.gov.ru/
5 |Ilopran rocynapCTBEHHBIX YCIyT https://www.gosuslugi.ru/
6 | ArpapHas poccuiickas HH()OPMAIIMOHHAS CHCTEMA. http://www.aris.ru/
7 | abopManmoHHas CHCTEMA TI0 CEITbCKOXO3SHCTBCHHBIM HAYKAM M TEXHOJOTHSIM http://agris.fao.org/
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6.2.3. CaiiTbl 1 MH(pOPMALHOHHBIE MOPTAJIBI

Ne HasBanue Pasmemenue

1 | The R Project for Statistical Computing https://www.r-project.org

2 | Cucrema KOMITBIOTEpHOM anreGpsr Maxima http://maxima.sourceforge.net/ru/
3 |Bce I'OCTa http://vsegost.com/

4 | Poccwuiickoe xo03s1iicTBO. CelbX03TeXHUKA. http://rushoz.ru/selhoztehnika/
5 |TECHSERVER.ru: Bamr nmyreBomurens B MUpe TEXHUKH http://techserver.ru/



https://www.r-project.org/
http://maxima.sourceforge.net/ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
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7. MarepuaJIbHO-TeXHHYEeCKOe U MPOrpaMMHOe ol0ecredeHne JMCHMIIINHBI

7.1. Ilomemenns sl BeleHHs1 00pa30BaTe/IbHOIO MpoLecca u 00opyloBaHue
7.1.1. Inst KOHTAKTHOI PadoThI

Neys. Ne Cratyc ayquropuu [Tepeuenb 000pynOBaHUSA
xopm. | aym yc ay, P P PY.
3 109 VYuebnas aynutopus ans npoBeneHus | Kommiekt yueOHO# Mebenu 1 JeMOHCTPalluOHHOE
3aHATHHN JIGKIIMOHHOTO THIIA obopymoBaHue
3 218 VYueOnas aynuropus misi mposeneHust | Komrumext yueOHO#M MeOenu i JEMOHCTPAMOHHOE
3aHSATHIA JIEKIIMOHHOTO TUTIA o0opynoBaHue
KommnexT yuebHoi Mebenn, KOMIbIOTEpHAsT TEXHHUKA
3 219 YyeOHast aymuTOpus 7Sl POBENEHHSI | C BOSMOXKHOCTBIO MOAKIIOUeHUs K cetr «HTepHeT™ U
3aHATHH JTa0OPaTOPHOTO THIIA obecrnedeHneM IOCTyTa B AIEKTPOHHYIO HHPOpPMAIIH-
OHHO-00pa30BaTENbHYIO CPEay
KommnekT yuebHo Mebenn, KOMIbIOTEPHASI TEXHHUKA
3 301 YyeOHas ayauTopus I IPOBEACHNUS | C BOSMOXKHOCTBIO MONKITIOUEHUS K cetn «HTepHeT» 1
3aHSATHI JTaOOPaTOPHOTO THUTIA obecrieueHrueM J0CTyIa B AIIEKTPOHHYIO
UHPOPMAIIMOHHO-00Pa30BaTEILHYIO CPEay
[Nomemenne st xpaneHus u mpodu- | Mebenb A XpaHeHHUs U 00CITy)KUBaHUS YIeOHOTO
1 115a | makTu4yeckoro oOCHyXuBaHus yued- | oOopymoBanus. Crienuaan3upoBaHHOE 000PYIOBaHIE
HOTO 00OPYIOBaHHUS JUISI PEMOHTA KOMITBIOTEPOB M OPTTEXHUKHU
7.1.2. I caMoOCTOATEILHOMH PadoThl
Ne yu. No
Ha3Banue ayauropuu [lepeuens ob6opynoBaHus
KOpH. | aym.
KommnekT yuebHoit Mebenn, KOMIbIOTepHAsT TEXHUKA
3 219 [Tomemenue i caMOCTOSTEIHHON C BO3MO>KHOCTBIO MOJIKIIFOUeHHS K ceTr «HTepHeT» U
paboThI o0ecrnedyeHneM JIOCTyTa B AIEKTPOHHYIO HHPOPMAIIH-
OHHO-00pa30BaTENBLHYIO CPENY
7.2. llporpammHoe odecneyeHmne
7.2.1. IIporpamMmmMHoe o0ecnieyeHre 001ero Ha3HAYeHust
No Hassanue Pasmertienue
1 |Omneparnmonnsie cuctembl MS Windows / Linux TIK B mokansHOM cetn BIAY
2 |Tlaketst odpucubix npunokenuit Office MS Windows / OpenOffice 1K B nokasnpHo# cetn BITAY
3 |IIporpammsi s mpocmotpa daitnoB Adobe Reader / DjVu Reader IIK B nokanbHo# cetu BIAY
4 | Bpayzepst Google Chrome / Mozilla Firefox / Internet Explorer [IK B nokanpHOI cetn BIAY
5 | AntuBHpycHas nporpamma DrWeb ES IIK B nokanbHO# cetu BIAY
6 |IIporpamma-apxusarop 7-Zip 1K B nokasnpHo# cetn BIAY
7 |MynsruMenna npourpsiarens MediaPlayer Classic IIK B nokanbHo# cetu BIAY
8 |Ilnardopma onnaiiH-o0y4yeHus elearning server [TK B nokanwHOI cetn BITAY

7.2.2. CieunaJM3upPoOBaHHOE NPOTPAMMHOE o0ecrneyeHue

Ne HasBanue Pasmemenue

1 |Cucrema xkommbroTepHO# anredpsl Maxima [IK B nokanbHoi cetu BIAY
2 | SI3BIK IPOrpaMMHUPOBAHHUS M aHAH3a JaHHBIX R I1K B nokansHOI ceTn BIAY
3 | Cpena paszpaborku 10 qus s361xa mporpammuposanus R Studio Desktop IIK B noxanbHO# cetu BIAY
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8. MexkaucuMmiMHapHblie CBA3U

JucnumniauHa, ¢ KoTopoit Heooxo-  Kadenpa, Ha koTopoit npemnoaa- @®.1.0. 3aBeayrolero
JTIUMO COTJIaCOBaHME eTCsl TUCIUILIINHA kadempoit
Peneitnag 3anmmra u

ABTOMAaTHU3AIIUSI CUCTEM DNEeKTPOTEXHUKHU U aBTOMATUKHU Adonnues J[.H.
ANEKTPOCHAOKEHHS
Metoapl OLIEHKH HAJIEKHOCTH
/bt Ot . ONEKTPOTEXHUKU U aBTOMATUKU Adonnues JI.H.
JIEKTPOYCTAHOBOK
Hanexnocte cucrem
. DNIEKTPOTEXHUKU U aBTOMATUKHU Adonnues JI.H.

BJIGKTpOCHa6}KCHI/I5I
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IIpunoxenune 1

JIncer nepnognvecKux NpoBepok padoyeii nporpaMmbl U
HH(pOpMAaLHs 0 BHECEHHBIX H3MEHEHHUX

[TorpebHOCTD B
Hara KOPPEKTUPOBKE C yKa3aHUEM WNudopmarus o

NPOBEPKH | COOTBETCTBYIOIIMX Pa3/ieiioB BHECCHHBIX U3MCHEHUSIX

paboueii mporpamMMbl

JlomKHOCTHOE JUIIO,
MIPOBOIUBIIIEE TIPOBEPKY:
®.1.0., 101KHOCTh

He nmeercs
3aBenyrommii kadenpoi
MaTeMaTUKU U QUUKH 10.06.19 PaGouvast mporpamma Her
[Tankwuit B.I1. aKTyaJu3upoBaHa HA
2019-2020 yu. r.
He nmeercs
3aBenyrommii kadempoi
MaTeMaTHKU U (PU3UKH 20.05.20 Pabouas nmporpamma Her
[MTankui B.II. aKTyaIM3UPOBaHa Ha
2020-2021 yu. r.
He numeercs Her

3aBenyomuii kadeapoit
MaTeMaTUKA U (U3UKH 08.06.2021 Pabouast mporpamma
akTyanusupoBana s 2021-
Manxwuit B.I1.

2022 yuebHoOrO rosa
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