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BusupoBanue PII/I nJist ucnosiHeHus B 04epeIHOM Y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, o0CyKaeHa 1 omo0peHa i ucromHeHus B 2022-2023 yueOHOM Toy Ha 3aceaHnuu Kadeapbl

TEXHOJOTHYIECCKOI'0 U JHEPTETUYECKOIo oﬁopynonaﬂml

ITIpotokomor " " 2022r. Ne

3aB. kadenpoii

Buzuposanue PII/] 11 ncnoiHeHus B ouepeHOM y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, o0CyxaeHa 1 ono0peHa i ucronnesus B 2023-2024 yuebHoM rogy Ha 3aceJaHuu Kadeapbl

TEXHOJOTHYIECCKOI'0 U JHEPTETUIECKOT0 oﬁopyzlona}mn

[Iporokomor " " 2023 . Ne

3aB. xaenpoit

Buzuposanue PII/] 1y ncnoiHeHus B ouepeHOM y4eOHOM roay
Pabouvas mporpamMma nepecMoTpeHa, o0CykaeHa U o100peHa s uctnoaaeHus B 2024-2025 yaebHOM rogy Ha 3aceJaHUH KadeIpbl

TeXHOJIOTHYECKOTO0 M YHEPTeTHIECKOT0 000PyT0BAHHS

IIpotokomor " " 2024r. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1y ncnosiHeHus B 0UepeaTHOM y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, 00CyxaeHa u oto0peHa Ut ucroHeHus B 2025-2026 yueOHOM TOIy Ha 3aceIaHnu Kadepbl

TEXHOJOTHIECCKOI'0 U JHEPTETUIECKOI'0 060py[l0BaHl/Iﬂ

IMporokomor "_ " 20251. Ne

3aB. kadenpoit




1. HEJb (IIEJIW) OCBOEHUWSA JUCIIUITJINHBI

1.

Ju—

paccMOTpPETh OCHOBHBIE JTallbl M INPUHLUIBL IUIAHUPOBAHUSA OSKCIEPUMEHTA, HM3Y4UTh IOCIEIOBATENBHOCTh JEUCTBUIM
9KCIIEPUMEHTAaTOpa IPHU HCIONB30BAHUM Hauboyee paclpOoCTPAHEHHBIX METOAOB IIJIAHUPOBAaHMSA HKCIIEPUMEHTa IpH
pElIEHNH HHXEHEPHBIX 3a/a4.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Huxn (pazmen) OITOIT: b1.0

21

TpeGoBanusi K MpeABAPUTEILHON MOTOTOBKE 00y4aloOLIerocsi:

2.1.1 | OOyyvaroumiicss nomkeH oOnagaTh 3HAHUSAMH, YMEHHSMHU, HABBIKAMH He HIKe | ypoBHS (HHM3KOr0), KOTOpBIE ObUIN
pUOOpETEHBI Ha MPEABIIYIIEM BBICIIEM YPOBHE 00pa30BaHMs U MPU U3yYCHHH TUCIUTLIHH:

2.1.2 | KoMmbroTepHbIE TEXHOJIOTUU B HAYKE M ITPOU3BOJICTBE

2.1.3 | OcHOBBI Hay4YHBIX HCCIIEIOBAaHUMI

2.1.4 | CoBpeMeHHBIE TIPOOJIEMBI ¥ HAIIPABICHHUS Pa3BUTHS KOHCTPYKIUH aBTOMOOMIIBHOT'O TPAHCIIOPTA

2.2

III/ICHI/IHJIHHLI U MPAKTHUKH, 11 KOTOPbLIX OCBOCHUE JAHHOM JUCUMIIJIMHBI (MO}IyJ'lﬂ) HeoﬁXO}Il/IMO Kak
npeamecreymwoniee:

221

TeXHHKO-9KOHOMHYECKOE 000CHOBaHHE HMHBCCTUIIMOHHBIX BJIOYKCHHI Ha TpaHCIOPTE

222

Hay‘{HO-I/ICCHCZIOBaTCHBCKaH pa60Ta

223

DKOHOMHKO-MaTeMaTHIECKOe MOACINPOBAHUC

2.2.4 | Tlytu coBepIIeHCTBOBAaHUS TEXHOJOTHYECKHX TPAHCIIOPTHO-IIOTPY30UHBIX POIECCOB

225

BI/I3H€C-HJ'I3.HI/IpOBaHI/IC Ha TpaHCIIOPTE

2.2.6

O3HAaKOMMTEIBHAS TIpaKTUKa

227

Mertomsr MOACIUPOBAHUA U ITPOCKTUPOBAHUA ABUIKCHHUSA TPAHCIIOPTHBIX CPCACTB

228

OpraHu3anus rpy30BbIX IEPEBO30K

229

OpraHu3anys maccakupcKux MepeBo30K

2.2.10 | TpancmiopTHas JOTUCTHKA

2.2.11

MyHuIMIaTBHOE YIIPaBICHHE M MECTHOE CaMOYIIpaBICHHE

2212

HpCI[,I[I/IHHOMHaﬂ IIpaKTUKa

2.2.13

Tl'ocynapcTBeHHast uTorosasi aTrecTanus

2.2.14 | O3HakOMUTEINIbHAS TIPAKTHKA

38

KOMITETEHIIMY OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJILTATE OCBOEHHS JUCIUAILIAHBI
(MOZY.JI)

OIIK-1

Crioco0OeH CTaBHUTh U pelIaTh HaydHO-TEeXHUUECKUE 3a/1auM B chepe CBOeH NMPoheCcCHOHABHOMN NEeSTeTFHOCTH U HOBBIX
MEXAUCIUIUTMHAPHBIX HANIPABJICHUH ¢ UCIOIb30BAHUEM €CTECTBEHHO-HAaYUYHBIX U MaTeMaTHUECKUX MOJIeIeH ¢ yueToM
IOCJIEIHUX JOCTIDKCHUN HayKU U TEXHUKH;

OIIK-1.2 | MUcnone3yer MaTeMaTHYEeCKHUH armapaT uisl pa3paboTKi MMHTALMOHHBIX U OPTaHU3alMOHHBIX MOl OOBEKTOB,
MPOLECCOB, SBICHUH MPH 3aJaHHBIX JOMYIIEHUSIX U OTPaHUIECHUAX

OIIK-3

Cnocoben YHPaBJIATH )KU3HEHHBIM LTUKJIOM UWHXXEHEPHBIX IMIPOAYKTOB C YYETOM DKOHOMHUYECKHUX, DKOJOTUYECKUX U
COIMAJIBHBIX OFpaHH‘ICHHﬁ;

OIIK-3.2 | leMOHCTpHpYET 3HAaHWE OCHOBHBIX METOJIOB ONPEACICHHUS TapaMETPOB IPOECKTA

OIIK-4

Cnoocoben TIPOBOAUTH UCCIICAOBAaHUA, OPraHU30BbIBATH CAMOCTOATEIIBHYIO U KOJUICKTUBHYIO HAYYHO-UCCIIEA0BATEIICKYIO
ACATEIIBHOCTD TPU PEIICHUN WHIXCHCPHBIX U HAYYHO-TEXHUYCCKUX 3a/lay, BKIIIOYAIOUUX IIJIAHUPOBAHUEC U TIOCTAHOBKY
OKCIICPUMEHTA, KPUTUICCKYIO OICHKY U UHTEPHIPETALUIO PE3YIbTATOB,

OIIK-4.3 | ImMeeT HaBBIKH CaMOCTOSITENIBHOI HayTHO-HICCIIEIOBATEIILCKON IEITeIFHOCTH IIPHU MOUCKE B 0TOOpe MH(POPMaLUH,
MIPOBEAECHUN MaTEMAaTHIECKOTO U HIMHTAIMOHHOTO MOJIETTMPOBAaHHS OOBEKTOB, INIAHUPOBAHMUS U IIOCTAHOBKHI
9KCIEPUMEHTa, a TaKxke 00pabOTKU JaHHBIX

IIK-1

Crniocoben NPUMCHATH COBPEMEHHBIC TCOPETUYECKUE U SIKCIEPUMEHTAJIIbHBIC METOABI J1JIs O6pa60TKI/I TEXHUYCCKUX
JIAHHBIX, MOKa3aTeJIeH eATeIbHOCTH opraHusanuu, CUCTEMaTU3UpPOBATL UX U 0606H_[aTL

[IK-1.2 | [Toka3biBaeT HaBBIKU BJIaJICHHSI METOJIaMU CUCTEMHOI'O aHAJIN3a, TOTOBUT aHAIMTUYECKUE MaTepHAIIbl HA OCHOBE
UMEIOIIUXCS JaHHBIX

IK-1.3 | [IpumeHsieT TeopeTUUeCKHe U SKCIIEPUMEHTAIBHBIE METO/IbI LIS pa3padoTKH (PU3NUECKHUX, MATEMaTHYECKUX U
SKOHOMHYECKHUX MoJieIell 00bEKTOB U NMPOLIECCOB, OTHOCSIIUXCS K MPO(ECCHOHANBHON JESITENBHOCTH

4. CTPYKTYPA U COAEPXKAHUE JTUCHUIIJIMHBI (MOAYJIST)

Kon

3aHATHS 3aHsATHS/ Kypc (MHAMKATOPbI) PAaKT.

HaumenoBanue pasnesnoB u tem /Bua | Cemectp / | HacoB | Komnerenuun | Jluteparypa | Uure | [Ipumeuanue

Pasnen 1. JlekunoHHbIE 3aHATHS




1.1 Beenenne. OcHOBHBIE  IOHATHS H OIIK-1.2 OIIK- JI1.1J12.1
ornpeiesIeHusl. Omnucanue 00BEKTA 3.2 OIIK-4.3 J12.2J13.1
uccienoBanuil. IlocraHoBka 3ajgauu npu IK-1.2 I1IK-1.3 JI3.2JI3.3
n3y4eHnH 00BeKTa uccienosanuit /J1a6/ 01032

1.2 Panrosass koppemsuus. Konkopnarms. OIIK-1.2 OIIK- JI1.1J12.1
®dakTopel W KPUTEPUH ONTHMH3ALIMH. 3.2 OIIK-4.3 JI2.2J13.1
TpeboBanuss k HuUM. BriOop yporHeit IK-1.2 T1IK-1.3 JI3.2JI3.3
BapbUPOBAHUS (dakxTopoB. 21032
HezaBucumocts dakropos. /J1ab/

1.3 TMomupli  (aKTOPHBIA  AKCHEPHUMEHT. OIIK-1.2 OIIK- JIT.1J12.1
CsaoiicTBa IIOJIHOT'O (axTopHOTO 3.2 OIIK-4.3 JI2.2J13.1
skcnepumenra. CocTaBleHUE —IUIAHOB IK-1.2 I1IK-1.3 JI3.2J13.3
[oD. Pacuer k03P puLeHTOB 2122
perpeccuu. /J1a6/

1.4 JpoOHbIi  (HakTOPHBIA  AKCIICPUMEHT. OIIK-1.2 OIIK- JIT.1J12.1
Beibop momypermuk.  I'emepupyrormue 3.2 OIIK-4.3 JI2.2713.1
COOTHOILIEHUS u OTIpeIeNAIOIIe IIK-1.2 TIK-1.3 JI3.2 JI3.3
KOHTpacTslL. /J1ab/ 2132

1.5 Meron  Kpyroro  BOCXOXIEHHS IO OIIK-1.2 OIIK- JIT.1J12.1
TIOBEPXHOCTH OTKJIMKA. [[TaroBoe 3.2 OIIK-4.3 JI2.2J13.1
IOBIDKEHHE 10 TpagueHTy. MeTonsl IIK-1.2 TIK-1.3 JI3.2 JI3.3
IKCTpEeMANIbHOM onTuMu3aru. /J1ad/ 2132

1.6 OOmye TOHATHS O MHOTOYPOBHEBBIX OIIK-1.2 OIIK- JIT.1J12.1
IUTIaHaXx, ux CBOMCTBax u 3.2 OIIK-4.3 JI2.2J13.1
MaTeMaTH4YecKux moaensax. /J1ad/ IIK-1.2 TIK-1.3 JI3.2 J13.3

2132

1.7 ITInanupoBanue BTOPOTO TOPSIIKA. OIIK-1.2 OIIK- JIT.1J12.1
Knaccudrkamms mmanoB. OcoOeHHOCTH 3.2 OIIK-4.3 J12.2J13.1
00paboTKu pe3yabTaToB. Amnanus MK-1.2 TIK-1.3 JI3.2J13.3
MaTeMaTHYECKUX  MOJEJIEll  METOA0M 2192
JIBYMEpPHBIX cedeHui. /J1ad/

1.8 Onucanne  QyHKOIUU OTKIINKa B OIIK-1.2 OIIK- JIT.1J12.1
obOmacti, ONM3KOW K  OKCTPEMYMY. 3.2 OIIK-4.3 JI2.2713.1
KoMmro3uunonusie ILTaHBI Boxkca- IIK-1.2 TIK-1.3 JI3.2 JI3.3
Yucona. OpToroHanbHbIE TIJIaHbI 21092
BTOpOTrO nopszaxa. /J1a6/

1.9 Cummnekc-nnanuposanue.  CHMILIEKC- OIIK-1.2 OIIK- | JI1.1J12.1
IJIAaHUPOBaHWE M JBW)KCHHE IO 3.2 OIIK-4.3 JI2.2J13.1
rpagueHty. [loctpoeHne  HCXOIHOTO [MK-1.2 TIK-1.3 JI3.2J13.3
CUMIIIEKCa U ero nepemenieHue. /J1ad/ 2122
Pa3nen 2. JIaGopaTopHble 3aHATUS

2.1 [Ipocteiimme  cnocoObl  MOCTPOSHHS OIIK-1.2 OIIK- JIT.1J12.1
0000IEHHOr 0 OTKJIHKA. IIkana 3.2 OIIK-4.3 J12.2J13.1
skenatenbHocTy. /TIp/ IK-1.2 TIK-1.3 JI3.2 JI3.3

2122

2.2 Bri6op MOJIEJIH. Pannomuzanus. OIIK-1.2 OIIK- JIT.1J12.1
AnpuopHoe pamKUpoBaHUE 3.2 OIIK-4.3 JI2.2J13.1
¢axropos. /TIp/ IK-1.2 TIK-1.3 JI3.2 JI3.3

3122

2.3 O6paboTtka pe3ynBTaToB OIIK-1.2 OIIK- | JI1.1J12.1
JKCIEPUMEHTOB. Pacuer 3.2 OIIK-4.3 J12.2J13.1
KO3 PHUIINEHTOB MaTeMaTHIECKUX IK-1.2 TIK-1.3 JI3.2 JI3.3
MoJieNeH, olleHKa ux 3HaanmocTtH. /TIp/ 21322

2.4 OneHka aJeKBaTHOCTH U 3HAYMMOCTH OIIK-1.2 OIIK- JIT.1J12.1
KOd(QPHULINEHTOB MaTeMaTHYeCKUX 3.2 OIIK-4.3 JI2.2713.1
moneneit. /TIp/ IIK-1.2 TIK-1.3 JI3.2 J13.3

2192

2.5 [[TaroBoe ABMKEHHE MO TOBEPXHOCTHU OIIK-1.2 OIIK- JIT.1J12.1
OTKJIUKA. Ompenenenue obmactu 3.2 OIIK-4.3 JI2.2713.1
ontumyma. /TIp/ IMK-1.2K-1.3 | JI3.2J13.3

21322

2.6 AHaM3 MaTeMaTHYeCKHX MOJCIeH C OIIK-1.2 OIIK- JI1.1J12.1

MTOMOIIBIO IByMEpHBIX ceueHuid. /T1p/ 3.2 OIIK-4.3 JI2.2J13.1
MK-1.2K-1.3 | JI3.2J13.3

01092




2.7 OO6paboTka pe3ynsTaToB IUIaHA 2-TO 1 2 OIIK-1.2 OIIK- | JI1.1J12.1
nopsinka. OneHka  aJeKBaTHOCTH U 3.2 OIIK-4.3 J12.2J13.1
3HaYMMOCTHU K03(hpUIHEHTOB IK-1.2 I1IK-1.3 JI3.2JI3.3
MaTematuueckoii mogenu. /IIp/ 01032

2.8 Amnanuz HEJMHEUHON MOJIENH, 1 2 OIIK-1.2 OIIK- JI1.1J12.1
KaHOHHYECKHe TpeobpasoBanus. /I1p/ 3.2 OIIK-4.3 JI2.2J13.1

IMK-1.2IK-1.3 | JI3.2J13.3
2132

2.9 Hcnonp3zoBanue CUMILIEKC- 1 2 OIIK-1.2 OIIK- JIT.1J12.1
peleTyaToro MJIaHUPOBAHUS npu 3.2 OIIK-4.3 JI2.2J13.1
ONTUMM3ALUU TEXHUYECKHUX IK-1.2 TIK-1.3 JI3.2JI3.3
cpencts. /TIp/ 2122
Pazgen 3. CamocrosiTe1bHast padora

3.1 Kypcosas padota /KYPA/ 1 20 | OIIK-1.2 OIIK- | JI1.1J12.1

3.2 OIIK-4.3 J12.2J13.1
IMK-1.2K-1.3 | JI3.2J13.3
3132
32 IMonroroska k 3auety /Cp/ 1 78 OIIK-1.2 OIIK- | JI1.1J12.1
3.2 OIIK-4.3 JI2.2713.1
IMK-1.2K-1.3 | JI3.2J13.3
3132
33 3auér /3auét/ 1 10 | OIIK-1.2 OTIK- | JI1.1J12.1
3.2 OIIK-4.3 JI2.2713.1
IMK-1.2K-1.3 | JI3.2J13.3
3132

5. ®OHJI OIEHOYHBIX CPEJCTB

Pabouas mporpamma AMCHUILUTUHBI oOecriedeHa (OHAOM OLEHOYHBIX CPEACTB AJS MPOBEICHUS TEKYIIEro KOHTPOJS YCIIEBaeMOCTH
U poMexyTouHoi artectauun. Coaepkanue (hOHAA OLCHOYHBIX CPEACTB mpeacTapicHo B [Ipunoxenun 1 u 2.

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)

6.1. PexomenayeMas JiuTepaTypa

6.1.1. OcHoBHAas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBoO,
JI1.1 | Peokkos, U. b. OCHOBBI HAyYHBIX UCCIICIOBAHNN M N300peTaTeNnbCcTBa [ DISKTPOHHBIN pecypc]: CII6.: Jlaus,
yaeOHOE TIocoOue 2020
Pexxum noctyma: https://e.lanbook.com/reader/book/145848/#1
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTETH 3ariaBue H3narenscTBO,
JI2.1 | Tpudonosa, M. @., OCHOBBI HAYYHBIX UCCIIEOBAHUN: yueb. TOCOOHE MO UHXK. CIEIl. M.: Konoc,
3anka, I1. M. 1993
JI2.2 | MensHaukos, C. B., [InannpoBaHue 3KCIIEPUMEHTA B UCCIEAOBAHUSIX CEIBCKOXO035HCTBEHHBIX JI.: Konoc,
Anemkus, B. P., MIPOLIECCOB [ DNEKTPOHHBIN pecypc|: KpaTKUi Kypc JIEKIUHA Jlenunrp. otn-
Pormun I[T.M. Pexxum mocryma: http://46.183.163.35/MarcWeb2/Default.asp Hue, 1980
6.1.3. MeTtoauueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3ariaBue H3parenscTBO,
JI3.1 | Anemxun, B. P., OCHOBBI HAYYHBIX UCCIIEIOBAHUHN [ DNEKTPOHHBIN pecypc]: TeTp. s 1ab. padot Kupos: Bsr.
OunuHkos, A. C. Pexxum noctyna: http://46.183.163.35/MarcWeb2/Found.asp I'CXA, 2010
JI3.2 | Annpees, B. JI. Hcnonp3oBanue craTucTdeckoro makera Statgraphics Plus 5.1 mist o6padotku Kwupog: Bsir.
PE3YNBTATOB HKCIIEPUMEHTANIBHBIX HCCIIEI0BaHuUI [ DeKTpOHHBIH pecypc]: I'CXA, 2012
METoI. mocodue
Pesxxum noctyna: http://46.183.163.35/MarcWeb2/Found.asp
JI3.3 | CaBunbix IT.A., AHaNMTHYECKUE U YUCIIEHHBIE METOIbl B IUTAHUPOBAHUH SKCIIEPUMEHTA U — Kupos,
Cononmukos I1.H. WH)KCHEPHOM aHaIm3e: Y4eOHO-METOJHUECKOE TTOCOOHE TSl CAMOCTOSITETBHON ®I'BOY BO
paboThI 0OyJaroIUXCs M0 HanpaBiIeHn o moaArotoBku 23.04.01 TexHomorust Bsrckas
TPAHCHOPTHBIX IIPOLECCOB I'CXA, 2018
Pexxum moctyma: http://46.183.163.35/MarcWeb2/Default.asp
6.2. Ilepeuens pecypcoB nHGOPMALHOHHO-TEJIEKOMMYHUKAMOHHOI ceTn "UHTepHeT"
D1 |Hay4nas snekTpoHHas OubaroTeka [DnekTpoHHbIH pecype]. - Pexxum goctyma: http://elibrary.ru/defaultx.asp. - 3ari. ¢

9KpaHa




32 |Hayunoe u3nanue MI'TY um. H.O. baymana «<HAYKA u OBPA3BOBAHUE» Uznarens ®I'6O0Y BIIO "MI'TY um. H.O.
Baymana". O Ne ®C 77 - 48211. ISSN 1994-0408 [DnexkTpoHHBIi pecypc]. — Pexxum nocrymna:
http://technomag.edu.ru/doc/106636.html, , cBobomHBIH. — 3ari ¢ 3kpaHa. — S3. pyc

6.3. Ilepeuyenb MH(POPMAIUMOHHBIX TEXHOJIOTHIT

6.3.1 Ilepevyensb NporpaMMHOro odecrnevyeHust

6.3.1.1 | Onepannonnas cuctema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)

6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)

6.3.1.3 | AatuBupycHoe I10O Kaspersky Endpoint Security

6.3.1.4 | Free Commander 2009/02b

6.3.1.5 | Google Chrome 39/0/21/71/65

6.3.1.6 | Opera 26/0/1656/24

6.3.1.7 | Adobe Reader XI 11/0/09

6.3.2 Hepeqeﬂb I/IH(l)OpMalIHOHHBIX CIIPABOYHBIX CUCTEM U COBPEMEHHBIX HpO(l)eCCI/IOHaJ'lebIX 0a3 JAaHHBbIX

6.3.2.1 | Uadopmarmonnas crpaBodHast cucrema: "KoHcynbrasT miroc”

6.3.2.2 | UndopmanronHas crpaBodnas cucrema: "T'apant”

6.3.2.3 |IIpoceccuonanbhast 6a3a maHHBIX: OnekTpoHHBIE Kkatamor @OIBOY BO Bsarckuit TATY Pexum goctyma:
http://46.183.163.35/MarcWeb2

6.3.2.4 | Ilpodeccuonansuas 6a3a ganHbIx: Hayunas snexTponHas Oubnunoteka elibrary.ru Pexxum noctyna: http://elibrary.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

7.1 |Onucanne MaTepHaNbHO-TEXHUYECKOH 0a3bl, HEOOXOOMMOI JUIi OCYIIECTBICHMS 00pa30BaTEIBHOIO IIporecca IIo
JIUCIUIUIAHE (MOIyITio)pecTasieHo B [Ipunoxennn 3 PITI.

8. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCIHTUIIJIMHBI (MOAYJIST)

OcBoeHHE AUCIUIUIMHEI TPOBOIUTCS B (hOPME ayUTOPHBIX 3aHATHI U BHEAYJUTOPHOH CAMOCTOSATEIBHOI pabOTHI 00yJarOIIIXCsL.

IIpu mpoBeAeHUM AayIUTOPHBIX 3aHATHHA MPEIYCMOTPEHO NPUMEHEHHE CIEAYIOIIMX HHHOBALMOHHBIX (OpPM Y4eOHBIX 3aHSATHH,
Pa3BUBAIONIMX y OOYYAIOIIMXCS HABBIKM KOMAaHIHOW pa0OTHI, MEXJIMYHOCTHOW KOMMYHHUKALMM, TPHUHATHSA pELICHUH, JHASPCKHE
KadycCTBa: pa60Ta B MaJlbIX Tpynmnax; AUCKYCCHA; HCIIOJIb30BAHUC O6HLCCTBCHHBIX PECypCOB, COLNUAJIBHBIC MPOCKTBI WU ApPYrue
BHEAyAUTOPHBIC METOABI OOy4eHHs; OOCYXIOCHHE U pa3pelleHHe MpoOieM; AENOBbIE M PONEBBIC HUIPhI;, pa3d0p KOHKPETHBIX
cUTyauuil.

KonmuecTBo 4acoB 3aHATHI B MHTEPAKTUBHBIX (hOpMax ONpe/eNICHO YYCOHBIM IUIaHOM.

HpaKTI/I‘IeCKaSI TIOATOTOBKA MpHU pealn3allid AUCHUIUIMHBI OPraHu3yCTCsad MYTEM MPOBEACHUA IPAKTUICCKUX 3aHATHH U
nabopaTopHeIX paboT, MPeayCMAaTPUBAIOMIMX YYacTHe OOYYalOUIMXCsl B BBIIOJHEHHWW OTAEIBHBIX 3JEMEHTOB paloT, CBA3aHHBIX C
Oynmy1ei npodeccnoHaIbHON eI TEIbHOCTBIO.

BrueayauropHas caMocTosTeNnbHas pad0Ta OCYIIECTRICTCS B CIISAYIOINX (hopMax:

— CaMOCTOSITEJIBHOE U3YUCHUE TCOPETHIECKOTO MaTepHaia (TeM AUCIIUILUINHE);

— IOATOTOBKA K Ta0OPATOPHBIM U MPAKTUYECKUM 3aHATHAM;

— BBITIOJIHEHHE KOHTPOJIBHON JIOMAIIHEH paOOThl M MHBIX MHANBHAYAIIbHBIX 3aIaHU;

— IOATOTOBKA K MEPONPHUATHAM TEKYIIIETO KOHTPOJIS;

— MOATOTOBKA K MPOMEXYTOUHOH aTTecTalny.

[Ipn opraHM3anMu caMOCTOSITENIBHON pabOThl HEOOXOIMMO, MPEXkKIE BCEr0, OOpaTHUTh BHHUMAaHUE Ha KIIOYEBBIC MOHATHSA, HECYIIHE
OCHOBHYIO CMBICJIOBYIO HAarpy3Ky B TOM WJIM HHOM pasaciie y‘{e6HOI‘/‘I JUCHUIIIINHBI.

1. CaMocTOSTENBHOE N3Yy4YCHUEC TEM TUCHUILINHBI.

HJ'DI pa6OTbl HCO6XOL[I/IMO O3HAKOMMUTBCA C y‘-le6HblM IUIAaHOM JUCHUIUIMHBI W YCTAHOBHUTBH, KAaKO€ KOJMUYECTBO YaCOB OTBCACHO
y4eOHBIM IUIAHOM B LEJIOM Ha U3y4CHHE [MCUUIUIMHBI, Ha ayAUTOPHYI0 paboTy C IIperojaBaTeNeM Ha HPaKTHYECKUX
(cemmHApCKUX), Ta0OPATOPHBIX 3aHATHSAX, a Takke HAa CaMOCTOATENbHYIO pabory. C Ienblo ONTHMAaNbHOM CaMOOpTaHHW3aIun
HEOOXOJIMMO CONOCTaBUTh 3Ty MH(POPMALUIO ¢ TpapuKOM 3aHATUN U BBISIBUTH Hambolsiee 3aTpaTHbIC MO BPEMEHU M 00BEMY TEMBI,
YTOOBI 3apaHee OIpPEeNEeNUTh I ceOst mepuoabl oObeMHbIX 3amaHuil. llenecooOpasHo HayaTh pabOTy C M3YYEHUS TEOPETHYECKOTO
MaTepuraia, OCHOBHBIX TCPMHUHOB U MMOHATHH KypCa U C NMCbMCHHBIX OTBETOB HAa MHAWBUAYAJIbHBIC U TCCTOBBIC 3aJaHU.

2. INoaroToBKa K 1a00paTOPHBIM U MIPAKTHUECKUM 3aHATHAM.

Lenp mpakTH4eckux (CEMHHApPCKUX) 3aHATHI 3aKIIOYACTCS B 3aKPEIUICHHH TEOPETHYECKOro Marephana Ho Haubojee BaKHBIM
TeMaM, B Pa3BHTHU y OOYJaIOIIMXCS HABBIKOB KPUTHYECKOrO MBIIUICHHUS B IaHHOW 00JAcTW 3HAaHWSA, YMEHUH paboThl ¢ ydeOHOH U
HAyYHOM JIUTEpaTypod, HOPMATHBHBIMH MaTepuajaMd. B XoJe MOATOTOBKM K IPaKTHUECKOMY (CEMHHAPCKOMY) 3aHSATHIO
O6y‘{aIOH.II/IMC}I CJIEAYET BHHUMATCJIBbHO O3HAKOMUTLCA C IUIAHOM, BOIIPOCAMH, BBIHCCCHHBIMU Ha 06CY)K,H8HI/IC, JOCKOHAJIbHO
U3YYUTh COOTBETCTBYIOIIMH TEOPETUUCCKUH Marepual, MpealaracMyio Y4eOHYI0 METOJMYECKYI0 M HaydHYIO JIUTEpaTypy.
PeKOMeH]IyeTCfI 06pameHI/Ie O6y'-IaIOIlII/IXC$[ K MOHOFpa(bI/IﬂM, CTaTbsIM U3 CIICHHUAJIBHBIX XXYPHAJIOB, XpeCTOMaTI/If/‘IHBIM BBIICPIKKaAM,
a TaKKe K MaTepuajaM CpeACTB MacCOBON MH(pOpMAIUH IO TeMe, YTO TO3BOJNSET B 3HAUUTENBHOM Mepe yriyouTh mpobiemy u
pa3Hoo0pa3uThk mporecc ee 00CYKIeHHUSI.

[ToxroroBka K J1IaOOPAaTOPHBIM 3aHATHAM HOCHT Pa3lNYHBIA XapakTep KakK MO COAEPXKaHMIO, TaK M IO CIOKHOCTH HMCIOJHEHHS.
MHorue mabopaTopHble 3aHATUS TPEeOYIOT OONBIIONW HWCCIENOBATENECKOW paboThl, W3y4EHUS JIOTIOJHUTEIBHOW HAyIHOU




nutepatypsl. [Ipexae 4eM MPUCTYNHTH K BBINOJHEHUIO Takod paboThI, 00ydaromieMycss HEOOXOIUMO O3HAKOMUTHECS OOCTOSTENBHO
C COfepKaHHUEM 3aJaHus, YACHUTb €ro, OLEHUTb C TOYKM 3pPEHHs BOCHPUATUS U 3allOMMHAHUS BCE COCTaBISIOIINE €ro
KOMITOHEHTHI. Pe3yibTaTel SKCHEepHMeHTa, TpapWKH W T.I. CIEIyeT CTPEMHTHCS IIONYy9IUTh HETIOCPEACTBEHHO IIPH BBIOJTHEHUH
pabotsl B maboparopuu. JlabopaTropHas paboTa cUMTaeTCs BBINOJHEHHOIN TONBKO B TOM CiIydae, KOTAa OT4eT Mo Heil mpuHAT. Uem
CKOpee COCTaBIICH OTYeT MOCIIe IPOBEAECHUs pabOThI, TEM MEHbIIIE OyleT 3aTpaueHo TpyJa U BpeMEeHU Ha ee 0(OopMIICHHE.

3. BeimosiHeHHE TOMAITHEH KOHTPOJIBHON pabOThI.

KontpomsHast pabota sBISeTCS ONHUM W3 OCHOBHBIX BHJIOB CaMOCTOSTENBHONW pa0OTHI, HalpaBlIeHHON Ha 3aKpeIvieHue,
yriayOneHne U 0000IIeHne 3HAHWN MO JUCHUIIIMHE. Llenblo BBINOIHEHUs KOHTPOIBHON paboThl ABIAETCA (OPMHPOBAHHE HABBIKOB
CaMOCTOSATEIBHOTO TBOPYECKOTO DEIICHUS NPO(ECCHOHATBHBIX 3a7ad. 3afayaMy BBINOJHEHHS KOHTPOJBHOH pabOoThl SBISIOTCS
CHCTeMaTH3aIlls, 3aKpeIUIeHHe, YIUyOJeHHEe W pacIIMpeHne NPHOOPETCHHBIX OOYJaroI[MMCsl 3HAaHWH, YMEHWH W HAaBBIKOB IO
quctuirHe. OOYJaronIiiAcs BEITOTHACT KOHTPOIBHYIO PA00TY MO YTBEPKICHHOM TeMe 10l pyKOBOJCTBOM IIPEIIOaBaTENs.

4. IToaroToBKa K MEPONPUITUSAM TEKYLIETO KOHTPOJIS.

B KoHIE u3ydeHMs KaXIOH TEMbl MOXET IIPOBOJHUTBHCS TEMaTHYECKas KOHTPOJIBHas paboTa, KOTOpas SBISCTCS CPEICTBOM
TEKyLIEro KOHTPOJs OLEHKU 3HaHUM. [loAroTroBka K HEH 3aK04aeTcsi B MOBTOPEHUM IPOMJICHHOTO Marepuaia M IIOBTOPHOM
pelIeHn: 3a1aHui, KOTOpPBIE PACCMATPUBAIIICH HA 3aHATUSAX, a TAKXKE B BBIITOTHEHUH 3aJJaHUIl I CAMOCTOSITENIBHON paboTHL.

5. IlogroroBka kK MPOMEKYTOUHON aTTECTALIU.

IMogroToBka kK 3au€Ty M 3alIMTa KypCOBOTO IIPOEKTa SABIACTCS 3aKJIIOUYNUTEIBHBIM JITAllOM H3YYEHHS AWCIHIUIMHBI M SBISCTCS
CPEACTBOM HPOMEKYTOUHOTO KOHTpois. IIpu moAaroroBke K 3amuTe KypCOBOTO IPOEKTa HEOOXOIMMO IPOCMOTPETH TEKCT paboTHI,
€€ OCHOBHBIE pa3JieNibl U COCTaBUTh KPAaTKUM HOKIaa Ha 5 — 8 MUHYT. B moknane oTpasuTth cojepkaHHUe 3aJaHHs U €r0 pealu3aluio
B CBOEHl paboTe, MONy4eHHbIE PE3ynbTaThl U BbIBOABL IloAroToBKa K 3a4éTy MpeAnonaraeT M3ydeHHE PEKOMEHAYeMOHl JIHTepaTypel
W JPYTHX HCTOYHHWKOB, ITOBTOPEHHE MaTEepPHANOB JIaOOPAaTOPHBIX M TNPAKTHUSCKUX 3aHATHH. B mpoliecce MOATOTOBKH K 3a4éTy
BBISIBIIIIOTCSA BOIIPOCHI, 10 KOTOPHIM HET YBEPEHHOCTH B OTBETE JTHOO OTBET OOydaromemycss He sceH. JlaHHbIe BOIPOCHI MOXKHO
YTOYHUTH Y NPENoaBaTells Ha KOHCYIbTAlUH, KOTOpas IPOBOAUTCA Mepe]] 3a4eTOM.










BusupoBanue PII/I nJist ucnosiHeHus B 04epeIHOM Y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, o0CyKaeHa 1 omo0peHa i ucromHeHus B 2022-2023 yueOHOM Toy Ha 3aceaHnuu Kadeapbl

TEXHOJOTHYIECCKOI'0 U JHEPTETUYECKOIo oﬁopynonaﬂml

ITIpotokomor " " 2022r. Ne

3aB. kadenpoii

Buzuposanue PII/] 11 ncnoiHeHus B ouepeHOM y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, o0CyxaeHa 1 ono0peHa i ucronnesus B 2023-2024 yuebHoM rogy Ha 3aceJaHuu Kadeapbl

TEXHOJOTHYIECCKOI'0 U JHEPTETUIECKOT0 oﬁopyzlona}mn

[Iporokomor " " 2023 . Ne

3aB. xaenpoit

Buzuposanue PII/] 1y ncnoiHeHus B ouepeHOM y4eOHOM roay
Pabouvas mporpamMma nepecMoTpeHa, o0CykaeHa U o100peHa s uctnoaaeHus B 2024-2025 yaebHOM rogy Ha 3aceJaHUH KadeIpbl

TeXHOJIOTHYECKOTO0 M YHEPTeTHIECKOT0 000PyT0BAHHS

IIpotokomor " " 2024r. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1y ncnosiHeHus B 0UepeaTHOM y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, 00CyxaeHa u oto0peHa Ut ucroHeHus B 2025-2026 yueOHOM TOIy Ha 3aceIaHnu Kadepbl

TEXHOJOTHIECCKOI'0 U JHEPTETUIECKOI'0 060py[l0BaHl/Iﬂ

IMporokomor "_ " 20251. Ne

3aB. kadenpoit




1. HEJb (IIEJIW) OCBOEHUWSA JUCIIUITJINHBI

1.

Ju—

paccMOTpPETh OCHOBHBIE JTallbl M INPUHLUIBL IUIAHUPOBAHUSA OSKCIEPUMEHTA, HM3Y4UTh IOCIEIOBATENBHOCTh JEUCTBUIM
9KCIIEPUMEHTAaTOpa IPHU HCIONB30BAHUM Hauboyee paclpOoCTPAHEHHBIX METOAOB IIJIAHUPOBAaHMSA HKCIIEPUMEHTa IpH
pElIEHNH HHXEHEPHBIX 3a/a4.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Huxn (pazmen) OITOIT: b1.0

21

TpeGoBanusi K MpeABAPUTEILHON MOTOTOBKE 00y4aloOLIerocsi:

2.1.1 | OOyyvaroumiicss nomkeH oOnagaTh 3HAHUSAMH, YMEHHSMHU, HABBIKAMH He HIKe | ypoBHS (HHM3KOr0), KOTOpBIE ObUIN
pUOOpETEHBI Ha MPEABIIYIIEM BBICIIEM YPOBHE 00pa30BaHMs U MPU U3yYCHHH TUCIUTLIHH:
2.1.2 | CoBpeMeHHbIE TPOOJIEMBI U HATIPABJICHHS PA3BUTHSI KOHCTPYKIIM aBTOMOOHIIEHOTO TPAHCIIOPTA
2.1.3 | KoMIbroTepHbIE TEXHOJIOTHH B HAYKE U IIPOU3BOJCTBE
2.1.4 | OCHOBBI Hay4YHBIX HCCIIEIOBAHUI
2.2 | JMcuMnJIuHbI ¥ NPAKTUKH, 1JIs1 KOTOPbIX OCBOEHHE JAHHOH JUCHUILINHBI (MOY/Is]) HEOOX0TUMO KAK
npeaecTBylomee:
2.2.1 | TexHUKO->KOHOMHYECKOE 00OCHOBaHHE MHBECTHIIMOHHBIX BIOYKEHUN Ha TPAHCTIOPTE
2.2.2 | Hayuno-nccienoBarensckas pabora
2.2.3 | DKOHOMHKO-MaTeMaTH4eCKOe MOIETIUPOBAaHHE
2.2.4 | Tlytu coBepIIeHCTBOBAaHUS TEXHOJOTHYECKHX TPAHCIIOPTHO-IIOTPY30UHBIX POIECCOB
2.2.5 | buzHec-1u1aHUpOBaHUE Ha TPAHCTIOPTE
2.2.6 | O3HaKOMHTEITBHAS PAKTHKA
2.2.7 | Meroapl MOJETUPOBAHUS U IPOEKTUPOBAHUS IBI)KEHUS TPAHCIIOPTHBIX CPEICTB
2.2.8 | Opranu3anust rpy30BbIX IEPEBO30K
2.2.9 | Opranuzanus naccaxupcKux MepeBo30K
2.2.10 | TpancmiopTHas JOTUCTHKA
2.2.11 | MynununansHoe yrpaBiIeHUE 1 MECTHOE CaMOYIIPaBIEHUE
2.2.12 | [IpenaumioMHast mpaKkTUKa
2.2.13 |l'ocynapcTBeHHAast UTOTOBas ATTECTALH
3. KOMIIETEHIIMA OBYYAIOIIETI'OCsl, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUIIJIMHBI
MOy JIsd)
[K-1 Crioco0eH MPUMEHSTh COBPEMEHHBIE TEOPETUIECKUE U IKCIICPUMEHTABHBIC METOBI TSI 00paOOTKH TEXHHYECKUX
JAaHHBIX, MoKazaTeiei ACATCIIBHOCTHU OpraHu3alnun, CUCTEMAaTU3UPOBATh UX U 0606HIaTI>
IIK-1.2 | [Toka3sIBaeT HABBIKK BJIaICHUS METOAAMU CUCTEMHOI'O aHaJIn3a, TOTOBUT aHAJIMTUYCCKUE MaTCpHajlbl Ha OCHOBE
HUMCIOIINXCA JaHHBIX
IK-1.3 | [IpumeHsIeT TeOpeTUIECKHE U SKCIIEPUMEHTAIBHBIE METOIBI VIS pa3padoTKH (U3NIECKHUX, MATEMaTHIECKUX H
S3KOHOMHUYCCKUX Moz[eneﬁ 00BEKTOB K IPOUECCOB, OTHOCAIINUXCS K HpO(beCCPIOHaJ'H;HOfI JACATCIIBHOCTH
OIIK-4 Cnocoben MPOBOAUTH UCCJIENOBaHNs, OPTaHN30BbIBATH CAMOCTOATEIbHYIO U KOJIJICKTUBHYIO HAYyYHO-UCCIEN0BATEILCKYIO
JACATCIIBHOCTD NNPU PEIICHUN MHXCHECPHBIX U HAYYHO-TEXHUYCCKUX 3aJiay, BKIIIOYAOUUX IIJIAaHUPOBAHUEC U ITIOCTAHOBKY
9KCIIEPUMEHTA, KPUTHUECKYIO OLICHKY U MHTEPIIPETALUIO PE3YIbTaTOB;
OIIK-4.3 | IMeeT HaBBIKH CaMOCTOSITENIBHOIM HayYHO-HCCIIEIOBATEIILCKON JIEITeIBHOCTH TP MOUCKE M 0TOOpe MH(POpMALUH,
NPOBEACHUU MATEMATUYECCKOTO U UMUTALTMOHHOI'O MOACIIMPOBAHUSA O6L€KTOB, TUIAaHKUPOBAaHUA U TOCTAHOBKHU
SKCHEPUMEHTA, a TaKke 00paOOTKH JaHHBIX
OIIK-3 Crioco0eH ynpaBiisaTh )KU3HEHHBIM IIMKJIOM MHXEHEPHBIX IPOIYKTOB C YI€TOM SKOHOMUYECKUX, SKOJIOTHYECKUX U
COIMAJIBHBIX OFpaHH‘ICHHﬁ;
OIIK-3.2 | leMOHCTpHpYET 3HAaHWE OCHOBHBIX METOJIOB ONPEACICHHUS TapaMETPOB MIPOCKTA
OIIK-1 Crioco0OeH CTaBUTh U PelIaTh HAYYHO-TEXHUYECKUE 3aaull B cpepe CBOCH MpodecCHOHATBHON ASATEIBHOCTH U HOBBIX
MEKANCHUITTIMHAPHBIX HaHpaBHCHI/Iﬁ C UCIIOJIB30BAHUEM €CTECCTBCHHO-HAYYHbIX U MATEMATUICCKUX MOHCHBﬁ C y4€TOM
MOCJIICIHUX ,I(OCTI/DKGHPIFI HAaYKHU U TEXHUKU;
OIIK-1.2 | Ucnone3yeT MaTeMaTHIECKUH aImapaT I pa3pabOoTKH MMHTAIMOHHBIX U OPTaHN3alMOHHEIX MOZENEi OOBEKTOB,
npoueccos, SIBJICHUI Ipy 3aIaHHBIX JOMYIMICHUAX U OrPaHUYCHUAX
4. CTPYKTYPA U COAEP)KAHUE JTUCHHUIIJINHBI (MOAYJIS)
Koz HaumenoBanue pasnesios u TeM /Bug | Cemectp / | Hacos | Komnerenuuu | Jlureparypa | Unte | [Ipumeuanue
3aHATHSA 3aHATHA/ Kypc (MHAUKATOPBI) PAaKT.
Pasnen 1. JlekunoHHbIe 3aHATHSA




1.1 Beenenne. OcHOBHBIE  IOHATHS H 0,5 IIK-1.2 TIK-1.3 JI1.1J12.2
ornpeiesIeHusl. Omnucanue 00BEKTA OIIK-4.3 OIIK- JI2.1J13.3
uccienoBanuil. IlocraHoBka 3ajgauu npu 3.2 OIIK-1.2 JI3.2J13.1
n3y4eHnH 00BeKTa uccienosanuit /J1a6/ 01032

1.2 Panrosass koppemsuus. Konkopnarms. 1 IIK-1.2 TIK-1.3 JI1.1J12.2
®dakTopel W KPUTEPUH ONTHMH3ALIMH. OIIK-4.3 OIIK- JI2.1J13.3
TpeboBanuss k HuUM. BriOop yporHeit 3.2 OIIK-1.2 JI3.2 J13.1
BapbUPOBAHUS (dakxTopoB. 21032
HezaBucumocts dakropos. /J1ab/

1.3 TMomupli  (aKTOPHBIA  AKCHEPHUMEHT. 0,5 IMK-1.2 TIK-1.3 JI1.1J12.2
CaoiicTBa IIOJIHOT'O (axTopHOTO OIIK-4.3 OIIK- | JI2.1J13.3
skcnepumenra. CocraBieHUE —IUIAaHOB 3.2 OIIK-1.2 JI3.2J13.1
[oD. Pacuer k03P puLeHTOB 2122
perpeccuu. /J1a6/

1.4 JpoOHbIi  (HakTOPHBIA  AKCIICPUMEHT. 0,5 [IK-1.2 TIK-1.3 JIT.1J12.2
Beibop momypermuk.  I'emepupyrormue OIIK-4.3 OIIK- | JI2.1JI3.3
COOTHOILIEHUS u OTIpeIeNAIOIIe 3.2 OIIK-1.2 JI3.2 JI3.1
KOHTpacTslL. /J1ab/ 2132

1.5 Meron  Kpyroro  BOCXOXIEHHS IO 0,5 IIK-1.2 TIK-1.3 JIT.1J12.2
IIOBEPXHOCTHU OTKJIUKA. Iarosoe OIIK-4.3 OIIK- | JI2.1J13.3
IOBIDKEHHE 10 TpagueHTy. MeTonsl 3.2 OIIK-1.2 JI3.2 JI3.1
IKCTpEeMANIbHOM onTuMu3aru. /J1ad/ 2132

1.6 OOmye TOHATHS O MHOTOYPOBHEBBIX 1 [TK-1.2 TIK-1.3 JIT.1J12.2
IUTIaHaXx, ux CBOMCTBax u OIIK-4.3 OIIK- JI2.1J13.3
MaTeMaTH4YecKux moaensax. /J1ad/ 3.2 OIIK-1.2 JI3.2 J13.1

2132

1.7 ITInanupoBanue BTOPOTO TOPSIIKA. 1 [MK-1.2 TIK-1.3 JI1.1J12.2
Knaccudrkamms mmanoB. OcoOeHHOCTH OIIK-4.3 OIIK- | JI2.1J13.3
00paboTKu pe3yabTaToB. Amnanus 3.2 OIIK-1.2 JI3.2J13.1
MaTeMaTHYECKUX  MOJEJIEll  METOA0M 2192
JIBYMEpPHBIX cedeHui. /J1ad/

1.8 Onucanne  QyHKOIUU OTKIINKa B 0,5 [IK-1.2 TIK-1.3 JIT.1J12.2
obOmacti, ONM3KOW K  OKCTPEMYMY. OIIK-4.3 OIIK- | JI2.1J13.3
KoMmro3uunonusie ILTaHBI Boxkca- 3.2 OIIK-1.2 JI3.2 JI3.1
Yucona. OpToroHanbHbIE TIJIaHbI 21092
BTOpOTrO nopszaxa. /J1a6/

1.9 Cummiekc-maanuposanue.  CuMIuIekc- 0,5 [ IIK-1.2TIK-1.3 JI1.1J12.2
IJIAaHUPOBaHWE M JBW)KCHHE IO OIIK-4.3 OIIK- JI2.1J13.3
rpagueHty. [loctpoeHne  HCXOIHOTO 3.2 OIIK-1.2 JI3.2J13.1
CUMIIIEKCa U ero nepemenieHue. /J1ad/ 2122
Pa3nen 2. JIaGopaTopHble 3aHATUS

2.1 [Ipocteiimme  cnocoObl  MOCTPOSHHS 1 [IK-1.2 I1IK-1.3 JIT.1J12.2
0000IEHHOr 0 OTKJIHKA. IIkana OIIK-4.3 OIIK- JI2.1J13.3
skenatenbHocTy. /TIp/ 3.2 OIIK-1.2 JI3.2 J13.1

2122

2.2 Bri6op MOJIEJIH. Pannomuzanus. 1 [IK-1.2 T1IK-1.3 JI1.1J12.2
AnpuopHoe pamKUpoBaHUE OIIK-4.3 OIIK- | JI2.1J13.3
¢axropos. /TIp/ 3.2 OIIK-1.2 JI3.2 J13.1

3122

2.3 O6paboTtka pe3ynBTaToB 1 MK-1.2 TIK-1.3 JI1.1J12.2
JKCIEPUMEHTOB. Pacuer OIIK-4.3 OIIK- | JI2.1JI3.3
KO3 PHUIINEHTOB MaTeMaTHIECKUX 3.2 OIIK-1.2 JI3.2 J13.1
MoJieNeH, olleHKa ux 3HaanmocTtH. /TIp/ 21322

2.4 OneHka aJeKBaTHOCTH U 3HAYMMOCTH 1 [IK-1.2 TIK-1.3 JIT.1J12.2
KOd(QPHULINEHTOB MaTeMaTHYeCKUX OIIK-4.3 OIIK- JI2.1J13.3
moneneit. /TIp/ 3.2 OIIK-1.2 JI3.2 J13.1

2192

2.5 [[TaroBoe ABMKEHHE MO TOBEPXHOCTHU 1 IIK-1.2 TIK-1.3 JI1.1J12.2
OTKJIUKA. Ompenenenue obmactu OIIK-4.3 OIIK- | JI2.1JI3.3
ontumyma. /TIp/ 3.2 OIIK-1.2 JI3.2J13.1

21322

2.6 AHaM3 MaTeMaTHYeCKHX MOJCIeH C 1 ITK-1.2 TIK-1.3 JI1.1J12.2

MTOMOIIBIO IByMEpHBIX ceueHuid. /T1p/ OIIK-4.3 OIIK- JI2.1J13.3
3.2 OIIK-1.2 JI3.2J13.1

01092




2.7 OO6paboTka pe3ynsTaToB IUIaHA 2-TO 1 0,5 [ IIK-1.2TIK-1.3 JI1.1J12.2
nopsinka. OneHka  aJeKBaTHOCTH U OIIK-4.3 OIIK- JI2.1J13.3
3HaYMMOCTHU K03(hpUIHEHTOB 3.2 OIIK-1.2 JI3.2J13.1
MaTematuueckoii mogenu. /IIp/ 01032

2.8 Amnanuz HEJMHEUHON MOJIENH, 1 0,5 IMK-1.2 TIK-1.3 JI1.1J12.2
KaHOHHYECKHe TpeobpasoBanus. /I1p/ OIIK-4.3 OIIK- JI2.1J13.3

3.2 OIIK-1.2 JI3.2 J13.1
2132

2.9 Hcnonp3zoBanue CHMILIEKC- 1 1 [IK-1.2 [1IK-1.3 JIT.1J12.2
peleTyaToro MJIaHUPOBAHUS npu OIIK-4.3 OIIK- | JI2.1J13.3
ONTUMM3ALUU TEXHUYECKHUX 3.2 OIIK-1.2 JI3.2 J13.1
cpencts. /TIp/ 2122
Pazgen 3. CamocrosiTe1bHast padora

3.1 Kypcosas padota /KYPA/ 1 20 MK-1.2 TIK-1.3 JI1.1J12.2

OIIK-4.3 OIIK- | JI2.1J13.3
3.2 OIIK-1.2 JI3.2J13.1
3132
32 IMonroroska k 3auety /Cp/ 1 106 | IIK-1.2 TIK-1.3 JI1.1J12.2
OIIK-4.3 OIIK- | JI2.1J13.3
3.2 OIIK-1.2 JI3.2 J13.1
3132
33 3auér /3auét/ 1 4 IK-1.2 TIK-1.3 JI1.1J12.2
OIIK-4.3 OIIK- | JI2.1J13.3
3.2 OIIK-1.2 JI3.2J13.1
3132

5. ®OHJI OIEHOYHBIX CPEJCTB

Pabouas mporpamma AMCHUILUTUHBI oOecriedeHa (OHAOM OLEHOYHBIX CPEACTB AJS MPOBEICHUS TEKYIIEro KOHTPOJS YCIIEBaeMOCTH
U poMexXyTo4YHO! arTectauun. Comepskanue (HOHAa OLCHOYHBIX CPEICTB mpeacTapicHo B [Ipmwioxenuu 1 u 2.

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)

6.1. PexomenayeMas JiuTepaTypa

6.1.1. OcHoBHAas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBoO,
JI1.1 | Peokkos, U. b. OCHOBBI HAyYHBIX UCCIICIOBAHNN M N300peTaTeNnbCcTBa [ DISKTPOHHBIN pecypc]: CIIO.: Jlans,
yaeOHOE TIocoOue 2020
Pexxum noctyma: https://e.lanbook.com/reader/book/145848/#1
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTETH 3ariaBue H3narenscTBO,
JI2.1 [MensHukos, C. B, IInaHupoBaHKe 3KCIIEPUMEHTA B UCCIEJOBAHUIX CEIbCKOXO035ICTBEHHBIX JI.: Konoc,
Anemikus, B. P., npoleccoB [DNeKTpOHHBIHN pecypc]: KpaTKuil Kype JIeKLIuit Jlenunrp. ota-
Pomua IT.M. Pexxum nmoctyna: http://46.183.163.35/MarcWeb2/Default.asp Hue, 1980
J12.2 | Tpudonosa, M. @., OCHOBBI HAYYHBIX UCCIIEIOBAHUN: yue0. TOCOOHE 1O UHK. CIIeIl. M.: Konoc,
3awmka, I1. M. 1993
6.1.3. MeTtoauueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3ariaBue H3parenscTBO,
JI3.1 |CaBunbix ILA,, AHaIUTUYECKUE U YUCIICHHBIE METO/bI B IFITAHUPOBAHUU SKCIIEPUMEHTA U — Kupos,
Conounmukos IT.H. WH)KEHEpHOM aHam3e: Y4eOHO-METOJMUECKOe TIOCOOHE ISl CAMOCTOSITEBHON dI'BOY BO
paboThI 00YJAFONIUXCS 110 HaNpaBiIeHU o moaArotoBku 23.04.01 TexHomorus Bsrckas
TPaHCIIOPTHBIX MPOLECCOB I'CXA, 2018
Pexxum mocryma: http://46.183.163.35/MarcWeb2/Default.asp
JI3.2 | Aunpees, B. JI. Hcnonp3oBanue craTuctuueckoro naketa Statgraphics Plus 5.1 gnst 06paboTku Kupos: Bsr.
PE3YABTaTOB SKCIIEPUMEHTAIIBHBIX UCCIIEIOBAHMM [ DJIEKTPOHHBIN pecypc]: I'CXA, 2012
METOI. mocodue
Pexxum mocryma: http://46.183.163.35/MarcWeb2/Found.asp
JI3.3 | Anemrkus, B. P., OCHOBBI HAyYHBIX HCCIIEIOBAaHUH [ DNEKTPOHHEIHN pecypc]: TeTp. 1 1ab. paboT Kupos: Bsr.
Oununkos, A. C. Pexxum moctyma: http://46.183.163.35/MarcWeb2/Found.asp I'CXA, 2010
6.2. Ilepeuens pecypcoB nHGOPMALHOHHO-TEJIEKOMMYHUKAMOHHOI ceTn "UHTepHeT"
D1 |Hay4nas snekTpoHHas OubaroTeka [DnekTpoHHbIH pecype]. - Pexxum goctyma: http://elibrary.ru/defaultx.asp. - 3ari. ¢

9KpaHa




32 |Hayunoe u3nanue MI'TY um. H.O. baymana «<HAYKA u OBPA3BOBAHUE» Uznarens ®I'6O0Y BIIO "MI'TY um. H.O.
Bbaymana". O Ne ®C 77 - 48211. ISSN 1994-0408 [DnexkTpoHHbIi pecype]. — Pexxum noctyna:
http://technomag.edu.ru/doc/106636.html, , cBobomHBIH. — 3ari ¢ 3kpaHa. — S3. pyc

6.3. Ilepeuyenb MH(POPMAIUMOHHBIX TEXHOJIOTHIT

6.3.1 Ilepevyensb NporpaMMHOro odecrnevyeHust

6.3.1.1 | Onepannonnas cuctema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)

6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)

6.3.1.3 | AatuBupycHoe I10O Kaspersky Endpoint Security

6.3.1.4 | Free Commander 2009/02b

6.3.1.5 | Google Chrome 39/0/21/71/65

6.3.1.6 | Opera 26/0/1656/24

6.3.1.7 | Adobe Reader XI 11/0/09

6.3.2 Hepeqeﬂb I/IH(l)OpMalIHOHHBIX CIIPABOYHBIX CUCTEM U COBPEMEHHBIX HpO(l)eCCI/IOHaJ'lebIX 0a3 JAaHHBbIX

6.3.2.1 | Uadopmarmonnas crpaBodHast cucrema: "KoHcynbrasT miroc”

6.3.2.2 | UndopmanronHas crpaBodnas cucrema: "T'apant”

6.3.2.3 |IIpoceccuonanbhast 6a3a maHHBIX: OnekTpoHHBIE Kkatamor @OIBOY BO Bsarckuit TATY Pexum goctyma:
http://46.183.163.35/MarcWeb2

6.3.2.4 | Ilpodeccuonansuas 6a3a ganHbIx: Hayunas snexTponHas Oubnunoteka elibrary.ru Pexxum noctyna: http://elibrary.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

7.1 |Onucanne MaTepHaNbHO-TEXHUYECKOH 0a3bl, HEOOXOOMMOI JUIi OCYIIECTBICHMS 00pa30BaTEIBHOIO IIporecca IIo
JIUCIUIUIAHE (MOIyITio)pecTasieHo B [Ipunoxennn 3 PITI.

8. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCIHTUIIJIMHBI (MOAYJIST)

OcBoeHHE AUCIUIUIMHEI TPOBOIUTCS B (hOPME ayUTOPHBIX 3aHATHI U BHEAYJUTOPHOH CAMOCTOSATEIBHOI pabOTHI 00yJarOIIIXCsL.

IIpu mpoBeAeHUM AayIUTOPHBIX 3aHATHHA MPEIYCMOTPEHO NPUMEHEHHE CIEAYIOIIMX HHHOBALMOHHBIX (OpPM Y4eOHBIX 3aHSATHH,
Pa3BUBAIONIMX y OOYYAIOIIMXCS HABBIKM KOMAaHIHOW pa0OTHI, MEXJIMYHOCTHOW KOMMYHHUKALMM, TPHUHATHSA pELICHUH, JHASPCKHE
KadycCTBa: pa60Ta B MaJlbIX Tpynmnax; AUCKYCCHA; HCIIOJIb30BAHUC O6HLCCTBCHHBIX PECypCOB, COLNUAJIBHBIC MPOCKTBI WU ApPYrue
BHEAyAUTOPHBIC METOABI OOy4eHHs; OOCYXIOCHHE U pa3pelleHHe MpoOieM; AENOBbIE M PONEBBIC HUIPhI;, pa3d0p KOHKPETHBIX
cUTyauuil.

KonmuecTBo 4acoB 3aHATHI B MHTEPAKTUBHBIX (hOpMax ONpe/eNICHO YYCOHBIM IUIaHOM.

HpaKTI/I‘IeCKaSI TIOATOTOBKA MpHU pealn3allid AUCHUIUIMHBI OPraHu3yCTCsad MYTEM MPOBEACHUA IPAKTUICCKUX 3aHATHH U
nabopaTopHeIX paboT, MPeayCMAaTPUBAIOMIMX YYacTHe OOYYalOUIMXCsl B BBIIOJHEHHWW OTAEIBHBIX 3JEMEHTOB paloT, CBA3aHHBIX C
Oynmy1ei npodeccnoHaIbHON eI TEIbHOCTBIO.

BrueayauropHas caMocTosTeNnbHas pad0Ta OCYIIECTRICTCS B CIISAYIOINX (hopMax:

— CaMOCTOSITEJIBHOE U3YUCHUE TCOPETHIECKOTO MaTepHaia (TeM AUCIIUILUINHE);

— IOATOTOBKA K Ta0OPATOPHBIM U MPAKTUYECKUM 3aHATHAM;

— BBITIOJIHEHHE KOHTPOJIBHON JIOMAIIHEH paOOThl M MHBIX MHANBHAYAIIbHBIX 3aIaHU;

— IOATOTOBKA K MEPONPHUATHAM TEKYIIIETO KOHTPOJIS;

— MOATOTOBKA K MPOMEXYTOUHOH aTTecTalny.

[Ipn opraHM3anMu caMOCTOSITENIBHON pabOThl HEOOXOIMMO, MPEXkKIE BCEr0, OOpaTHUTh BHHUMAaHUE Ha KIIOYEBBIC MOHATHSA, HECYIIHE
OCHOBHYIO CMBICJIOBYIO HAarpy3Ky B TOM WJIM HHOM pasaciie y‘{e6HOI‘/‘I JUCHUIIIINHBI.

1. CaMOCTOSITEIEHOE M3Yy4YCHHUC TEM JUCHUIIIINHBI.

HJ'DI pa6OTbl HCO6XOL[I/IMO O3HAKOMMUTBCA C y‘-le6HblM IUIAaHOM JUCHUIUIMHBI W YCTAHOBHUTBH, KAaKO€ KOJMUYECTBO YaCOB OTBCACHO
y4eOHBIM IUIAHOM B LEJIOM Ha U3y4CHHE [MCUUIUIMHBI, Ha ayAUTOPHYI0 paboTy C IIperojaBaTeNeM Ha HPaKTHYECKUX
(cemmHApCKUX), Ta0OPATOPHBIX 3aHATHSAX, a Takke HAa CaMOCTOATENbHYIO pabory. C Ienblo ONTHMAaNbHOM CaMOOpTaHHW3aIun
HEOOXOJIMMO CONOCTaBUTh 3Ty MH(POPMALUIO ¢ TpapuKOM 3aHATUN U BBISIBUTH Hambolsiee 3aTpaTHbIC MO BPEMEHU M 00BEMY TEMBI,
YTOOBI 3apaHee OIpPEeNEeNUTh I ceOst mepuoabl oObeMHbIX 3amaHuil. llenecooOpasHo HayaTh pabOTy C M3YYEHUS TEOPETHYECKOTO
MaTepuraia, OCHOBHBIX TCPMHUHOB U MMOHATHH KypCa U C NMCbMCHHBIX OTBETOB HAa MHAWBUAYAJIbHBIC U TCCTOBBIC 3aJaHU.

2. INoaroToBKa K 1a00paTOPHBIM U MIPAKTHUECKUM 3aHATHAM.

Lenp mpakTH4eckux (CEMHHApPCKUX) 3aHATHI 3aKIIOYACTCS B 3aKPEIUICHHH TEOPETHYECKOro Marephana Ho Haubojee BaKHBIM
TeMaM, B Pa3BHTHU y OOYJaIOIIMXCS HABBIKOB KPUTHYECKOrO MBIIUICHHUS B IaHHOW 00JAcTW 3HAaHWSA, YMEHUH paboThl ¢ ydeOHOH U
HAyYHOM JIUTEpaTypod, HOPMATHBHBIMH MaTepuajaMd. B XoJe MOATOTOBKM K IPaKTHUECKOMY (CEMHHAPCKOMY) 3aHSATHIO
O6y‘{aIOH.II/IMC}I CJIEAYET BHHUMATCJIBbHO O3HAKOMUTLCA C IUIAHOM, BOIIPOCAMH, BBIHCCCHHBIMU Ha 06CY)K,H8HI/IC, JOCKOHAJIbHO
U3YYUTh COOTBETCTBYIOIIMH TEOPETUUCCKUH Marepual, MpealaracMyio Y4eOHYI0 METOJMYECKYI0 M HaydHYIO JIUTEpaTypy.
PeKOMeH]IyeTCfI 06pameHI/Ie O6y'-IaIOIlII/IXC$[ K MOHOFpa(bI/IﬂM, CTaTbsIM U3 CIICHHUAJIBHBIX XXYPHAJIOB, XpeCTOMaTI/If/‘IHBIM BBIICPIKKaAM,
a TaKKe K MaTepuajaM CpeACTB MacCOBON MH(pOpMAIUH IO TeMe, YTO TO3BOJNSET B 3HAUUTENBHOM Mepe yriyouTh mpobiemy u
pa3Hoo0pa3uThk mporecc ee 00CYKIeHHUSI.

[ToxroroBka K J1IaOOPAaTOPHBIM 3aHATHAM HOCHT Pa3lNYHBIA XapakTep KakK MO COAEPXKaHMIO, TaK M IO CIOKHOCTH HMCIOJHEHHS.
MHorue mabopaTopHble 3aHATUS TPEeOYIOT OONBIIONW HWCCIENOBATENECKOW paboThl, W3y4EHUS JIOTIOJHUTEIBHOW HAyIHOU




nutepatypsl. [Ipexae 4eM MPUCTYNHTH K BBINOJHEHUIO Takod paboThI, 00ydaromieMycss HEOOXOIUMO O3HAKOMUTHECS OOCTOSTENBHO
C COfepKaHHUEM 3aJaHus, YACHUTb €ro, OLEHUTb C TOYKM 3pPEHHs BOCHPUATUS U 3allOMMHAHUS BCE COCTaBISIOIINE €ro
KOMITOHEHTHI. Pe3yibTaTel SKCHEepHMeHTa, TpapWKH W T.I. CIEIyeT CTPEMHTHCS IIONYy9IUTh HETIOCPEACTBEHHO IIPH BBIOJTHEHUH
pabotsl B maboparopuu. JlabopaTropHas paboTa cUMTaeTCs BBINOJHEHHOIN TONBKO B TOM CiIydae, KOTAa OT4eT Mo Heil mpuHAT. Uem
CKOpee COCTaBIICH OTYeT MOCIIe IPOBEAECHUs pabOThI, TEM MEHbIIIE OyleT 3aTpaueHo TpyJa U BpeMEeHU Ha ee 0(OopMIICHHE.

3. BeimosiHeHHE TOMAITHEH KOHTPOJIBHON pabOThI.

KontpomsHast pabota sBISeTCS ONHUM W3 OCHOBHBIX BHJIOB CaMOCTOSTENBHONW pa0OTHI, HalpaBlIeHHON Ha 3aKpeIvieHue,
yriayOneHne U 0000IIeHne 3HAHWN MO JUCHUIIIMHE. Llenblo BBINOIHEHUs KOHTPOIBHON paboThl ABIAETCA (OPMHPOBAHHE HABBIKOB
CaMOCTOSATEIBHOTO TBOPYECKOTO DEIICHUS NPO(ECCHOHATBHBIX 3a7ad. 3afayaMy BBINOJHEHHS KOHTPOJBHOH pabOoThl SBISIOTCS
CHCTeMaTH3aIlls, 3aKpeIUIeHHe, YIUyOJeHHEe W pacIIMpeHne NPHOOPETCHHBIX OOYJaroI[MMCsl 3HAaHWH, YMEHWH W HAaBBIKOB IO
quctuirHe. OOYJaronIiiAcs BEITOTHACT KOHTPOIBHYIO PA00TY MO YTBEPKICHHOM TeMe 10l pyKOBOJCTBOM IIPEIIOaBaTENs.

4. IToaroToBKa K MEPONPUITUSAM TEKYLIETO KOHTPOJIS.

B KoHIE u3ydeHMs KaXIOH TEMbl MOXET IIPOBOJHUTBHCS TEMaTHYECKas KOHTPOJIBHas paboTa, KOTOpas SBISCTCS CPEICTBOM
TEKyLIEro KOHTPOJs OLEHKU 3HaHUM. [loAroTroBka K HEH 3aK04aeTcsi B MOBTOPEHUM IPOMJICHHOTO Marepuaia M IIOBTOPHOM
pelIeHn: 3a1aHui, KOTOpPBIE PACCMATPUBAIIICH HA 3aHATUSAX, a TAKXKE B BBIITOTHEHUH 3aJJaHUIl I CAMOCTOSITENIBHON paboTHL.

5. IlogroroBka kK MPOMEKYTOUHON aTTECTALIU.

IMogroToBka kK 3au€Ty M 3alIMTa KypCOBOTO IIPOEKTa SABIACTCS 3aKJIIOUYNUTEIBHBIM JITAllOM H3YYEHHS AWCIHIUIMHBI M SBISCTCS
CPEACTBOM HPOMEKYTOUHOTO KOHTpois. IIpu moAaroroBke K 3amuTe KypCOBOTO IPOEKTa HEOOXOIMMO IPOCMOTPETH TEKCT paboTHI,
€€ OCHOBHBIE pa3JieNibl U COCTaBUTh KPAaTKUM HOKIaa Ha 5 — 8 MUHYT. B moknane oTpasuTth cojepkaHHUe 3aJaHHs U €r0 pealu3aluio
B CBOEHl paboTe, MONy4eHHbIE PE3ynbTaThl U BbIBOABL IloAroToBKa K 3a4éTy MpeAnonaraeT M3ydeHHE PEKOMEHAYeMOHl JIHTepaTypel
W JPYTHX HCTOYHHWKOB, ITOBTOPEHHE MaTEepPHANOB JIaOOPAaTOPHBIX M TNPAKTHUSCKUX 3aHATHH. B mpoliecce MOATOTOBKH K 3a4éTy
BBISIBIIIIOTCSA BOIIPOCHI, 10 KOTOPHIM HET YBEPEHHOCTH B OTBETE JTHOO OTBET OOydaromemycss He sceH. JlaHHbIe BOIPOCHI MOXKHO
YTOYHUTH Y NPENoaBaTells Ha KOHCYIbTAlUH, KOTOpas IPOBOAUTCA Mepe]] 3a4eTOM.




IIpunoxenue 1

®OH/J] OUEHOYHBIX CPEJCTB
JUIS IPOBEIEHHS ITPOMEKYTOUHOTO KOHTPOJIS YCIIEBAEMOCTH 10 JUCLIUIUINHE
AHATUTHYECKHE H YHCICHHbIE METOABI B INIAHMPOBAHUH KCIIEPUMEHTA U HHKCHEPHOM aHAIU3e

Hampasnenue noarorosku 23.04.01 TexHOJOTHsS TPAHCHOPTHBIX MPOLIECCOB
HamnpasnenHocTs (mpoduis) nporpaMmsl "Opranu3anis aBTOMOOMIBHBIX MIEPEBO30K 1 YIPaBICHNE TPAHCTIOPTHBIMH ITpOIIecca-

MH

KBanudpuxanus Mmarucrp.



1. Onucanue Ha3HAYEHHUA U cOCTaBa (OHIA OLIEHOYHBIX CPEACTB

Hacrosmuit ¢orn omeHounsix cpeacts (POC) BxomuT B cocTaB pabodeld MporpamMMbl JHCITUILINHE
«AHaNMATHYECKUE W YHUCICHHBIC METOABI B IUIAHUPOBAHUN IKCIIEPHMEHTA W MEKSHEPHOM aHaJM3e» MpeaHa3HAUCH
JUIA OLCHKM IUIAHHUPYEMBIX DPE3yNbTaTOB OOY4YCHHS - 3HAHWH, yYMEHHH, HABBIKOB, XapaKTEPU3YIOMIUX STAIlbl
(hopMupOBaHMS KOMITETCHIINH B MpOIecce N3yUCHHS JAHHOW AUCITUTUINHBL.

@OC BkIrOgaeT B cedsi OLECHOYHBIC MaTEepHANBl IS MPOBEACHUS MPOMEKYTOUYHON aTTecTallik B (opme
JK3aMeHa.

®OC pa3paboTaH HA OCHOBAHHH:

- @enepanbHOTO TOCYIAPCTBEHHOTO O0pa30BaTEIBHOTO CTaHIApTa BEICIIETO 0Opa30BaHUS IO HalpaBiie-
HHE0 TOAr0TOBKH 23.04.01 TeXHOJIOTHsI TPAHCTIOPTHBIX TPOIECCOB (YPOBEHb MAaruCTpaTypa). Y TBEPKIECH MPUKA30M

Muno6pnayku Poccun ot 07.08.2020 1. Ne 908;

- Tlonoxenus «O QopmupoBanny (GOHZA OLCHOYHBIX CPEICTB JUIA IPOBENCHHS TEKyLIeH,
NPOMEXYTOYHOH M HWTOTOBOM arTecTauuy oOydarouuxcs 10 00pa3oBaTeNIbHBIM I[POrpaMMaM  BBICIIETO
00pa3oBaHUsI.

2. IlepedyeHb KOMIETEHIMII ¢ YKka3aHHeM 3TANOB X ()OPMHPOBaHNSA B Ipouecce 0CBOCHHUs 00pa3oBa-
TeJIbHOM NPOrpaMMblI

- OIIK-1. CriocobeH cTaBUTh W pelIaTh HAYYHO-TEXHHYECKHE 3a7adil B chepe cBoel mpodeccCHOHATbHOM
JEITEIIFHOCTH U HOBBIX MEKANCIMIUIMHAPHBIX HANPABICHUH C MCIOIb30BAaHNEM €CTECTBEHHO-HAYYHBIX M MaTeMa-
THYECKUX MOJIEIIEH C yUeTOM HOCIEIHUX JOCTHKECHUH HAYKH U TEXHUKH,

- OIIK-3. CriocoGeH ynpaBisaTh KU3HEHHBIM IIMKJIOM WH)KCHEPHBIX MPOIYKTOB C YI€TOM SKOHOMUYECKHX,
9KOJIOTMYECKUX M COIMANBHBIX OTpaHUICHUI;

- OITK-4. CriocoOeH MpoBOANTH UCCIIEOBAHHMSI, OPIraHH30BbIBATh CAMOCTOSATEIbHYIO U KOJJICKTUBHYIO
HayYHO-MCCIIEJIOBATENILCKYIO IESTEIbHOCTD MIPU PEIICHUH HHKECHEPHBIX M HAyYHO-TEXHUUECKUX 3ajay, BKIIIOYAt0-
IIMX IJJAHUPOBAHHE U MIOCTAHOBKY AKCIEPHUMEHTA, KPUTUYECKYIO OLIEHKY U MHTEPIIPETAINIO Pe3yIbTaToB,;

- [1IK-1. CriocoGeH npuMeHATh COBPEMEHHBIE TEOPETUYECKUE U SKCIIEPUMEHTANIbHBIE METOIbI ISl 00pa-
OOTKH TEXHUYECKHUX JIAaHHBIX, TIOKa3aTeNei NesiTeIbHOCTH OpraHn3allii, CHCTEMAaTU3UPOBaTh X M 00001IaTh.

Kon Jranbl GOpMHUPOBAHMS KOMIIETEHIUH
q’OPMHPY' B IIpoLiecce 0CBOEHHS 00pa30BaTe/IbHOM NPOrpaMMBbl
eMoii
KoMmIIe- HavanbHblil OcHoBHOM 3aKII04YUTEeNbHBIA
TeHIHH
OIIK-1 OCHOBBI HAyYHBIX HCCIIEI0BaHUN Mertos! 0OecrieueHnsT KOH- [IpousBoicTBEHHAs PAaKTHKA
CoBpeMeHHEIE TTPOOIEMEI H CTPYKTHBHOM, 3Kkonormdeckorr | (Hay4uHo-ncciemoBaTenbckas
HaTIpaBJICHUS Pa3BUTHUSA KOHCTPYK- | ¥ TOPOXKHOH Oe30macHOCTH pabota)
Ui aBTOMOOMIIBHOTO TPAHCIIOPTA VYuebHas npaktuka (O3Hako- | [Ipon3BojcTBeHHAs  IpakTHKa
AHanUTHYECKHE U YNUCIICHHBIE Me- MUTENbHAS TPAKTUKA) (IMpenaurmoMHast MPaKTUKa)
TOJIBI B TUTAHUPOBAHUH 3KCIIEPH- I'ocymapcTBeHHas UTOrOBas
MEHTOB M HH)XEHEPHOM aHallnu3e aTTecTalus
CoBpeMeHHbIE TPOOIEMBI TpaHC-
MIOPTHOI HAYKH, TEXHUKU U TEXHO-
JIOTHH
DOKOHOMHUKO-MaTeMaTHIECKOE MO-
JIeTUpOBaHNE
OIIK-3 TexHnko-3KoHOMHIYEecKoe 000cHO- | busHec-mmaHnpoBaHue Ha IIpounsBoacTBEHHAs NPaKTUKA
BaHUE MHBECTHLIMOHHBIX BIOKEHUN | TpaHCIOpTE (Hayuno-nccnenoBatenbckas
Ha TPaHCHOPTE Merto/bl 0OecriedeH s KOH- pabora)
AHaNUTUYECKUE U YUCIICHHBIE Me- CTPYKTHUBHOM, 3konoruueckoi | IIpon3BoacTBeHHAs MpaKTUKa
TOJIBI B TUTAHUPOBAHNUH 3KCIIEPH- 1 TIOpO’KHON 6€30macHOCTH (Texuomornueckas (IPOU3BOA-
MEHTOB M HH)KEHEPHOM aHaIIN3e JlokymMeHT0060pOT 1 HOpMa- CTBEHHO-TEXHOJIOTHIECKAs)
WHBecTHpOBaHNE HAYYHBIX TIPOEK- | THBHAs 0asa B cepe opraHu- | MPAKTHKA)
TOB Ha TPAHCIIOPTE 3alli¥ TPAHCHIOPTHBIX MPO- [Ipou3BoacTBeHHAs  MPaKTHKa
1IECCOB (OxkcruryaTarmoHHast IPaKTHKA)
OCHOBBI ’KOHOMHKH TPAHC- [IpousBoacTBeHHAs  MPaKTHKa
MOPTHBIX IPOLIECCOB (ITpeamurioMHast TIPAKTHKA)
OrneHka TpaHCIOPTHO- I'ocynapcrBenHas UTOroBast
9KCIUTyaTallUOHHBIX KaueCTB aTTecTalus
myTel COOOIICHUS
OIIK-4 OCHOBBI Hay4HBIX HCCIEJOBAHUN Wudopmaunonnoe odciyxku- | [IpousBoacTBeHHass — IpakTHKa
AHaniTHYECKHe M YMCIICHHbIE Me- | BaHHWe TpaHcHnopTHHIX npouec- | (IIpexauminomuas nmpakThka)
TOJBI B TUTAHUPOBAHNUH SKCTIEPH- COB Tl'ocynapcTBenHas HUTOTOBAs
MEHTOB M HH)KCHEPHOM aHAIIN3e [Ipon3BoCTBeHHAS IPAKTHKA | aTTECTAIHs




(Hayuno-uccnenoBarensckas
pabota)

IK-1

TexXHUKO-I3KOHOMHYECKOE 000CHO-
BaHHE WHBECTUIIMOHHBIX BJIOKCHUI
Ha TPpaHCIIOPTC

AHaTUTHYECKHE U YHCIICHHEIC Me-

busHec-nnaHupoBaHue Ha
TpaHCIOpTe
WudopmanmonHoe o0CITyxu-
BaHUE TPAHCIOPTHBIX IpoLec-

MeTtoapl MOJCJIUPOBAHUA U
MMPOCKTUPOBAHUA NBUKCHUA
TPaHCIIOPTHBIX CPEACTB
HpOI/I?)BO)JCTBeHHaﬂ IMpaKTUKa

TOJbI B IIJIAHUPOBAHUU SKCIICPU-
MEHTOB 1 HHXKEHEPHOM aHaJIN3€

COB

MUTETbHAS MIPAKTHKA)

VYuebHas npaktrka (O3HaKO-

(HayuyHno-uccnenoBatenbckas

pabota)

ITpousBosncTBEHHAs  IIPaKTHKA
(OxkcruryataroHHast IPaKTHKA)
[TpousBosncTBEHHAs  MpaKTHKa
(ITpegmummoMHast IPaKTHKA)
l'ocynapcTBeHHast UTOTOBas
aTTecTalys

3. Onucanue nmoxkasaresjei u KpUTEpUEB ONCHUBAHUSA KOMHeTeHHl/Iﬁ Ha Pa3/iMYHBIX JTanax ux (bopanOBa-

HUS, OTHCAHHUEC IKAJI OHCHUBAHUSA

Kox 1 HanmeHoBaHHe
¢GopMupyeMbIX KOM-
neTeHu M

Ko u HauMeHOBaHMe MHAUKATOPA 10CTHKEHUSI
¢opmupyemoii KoMneTeHIIUH

HaumMmeHnoBaHue
KOHTPOJIUpYye-
MBIX pa3/ieJi0B
H TeM

HaumenoBanme
OIIEHOYHOT 0
cpeacTBa npo-
MEXKYTOYHOM
aTTecTaluu

OIIK-1. Cnocoben
CTaBUTh U PEIIATh
Hay4YHO-TEXHUYECKHE
3aga4un B chepe cBoeH
npodeccrnonanbHOM
JESTEIBHOCTH U HO-
BBIX MEXAUCIUIIIH-
HapHBIX HaIIPaBJIICHUN
C HCIIOJIb30BaHUEM
€CTECTBEHHO-HAYUHBIX
U MaTeMaTHYEeCKUX
MOJIENIEH ¢ yueToM
HNOCHEIHUX TOCTUXKE-
HUI HAYKH U TEXHHUKH

OIlK-1.2

Hcnonp3yer MaTeMaTH4eCKHH anmapar
IS pa3pabOTKN IMUTAIIMOHHBIX U
OpraHu3aIlMOHHBIX MOJIeei 00bEKTOB,
IIPOLIECCOB, SBJICHUN IIPU 3aJaHHbIX
JOMYMICHUAX U OI'PAaHUYCHUAX

Paszmen 1,2,3
paboueii mpo-
rpaMMBbI JUCLH-
TUIMHBI

Bompocs! u, Te-
CTOBBIE 3aJaHUA
K 3a4eTy M0 JHuc-
LUTUTHHE.

OIIK-3. Criocoben
YIPaBIATH )KA3HEH-
HBIM LIMKJIOM HHKE-
HEPHBIX MPOIYKTOB C
Y9eTOM 3KOHOMHYE-
CKUX, 9KOJOTHYECKUX
Y COLIMAJIbHBIX OTrpa-
HUYEHUH

OIIK-3.2

JleMOHCTpHUpPYeT 3HaHNEe OCHOBHBIX
METOJIOB OIIPEEIICHHsI TapaMeTpOB
IpOEKTa

Paszpen 1,2,3
paboueii mpo-
IpaMMBbl IHUCLH-
TUIMHBI

Bormpocs! u, Te-
CTOBBIC 3aJJaHUs
K 3a4eTy M0 Juc-
LUTUTHHE.

OIIK-4. Criocoben
MIPOBOIUTD HUCCIICIO0-
BaHUsI, OPraHU30BEI-
BaTh CAMOCTOSTEND-
HYIO U KOJUICKTUBHYIO
HAYYHO-
HCCIIEIOBATEIBCKYIO
JIESITeIBHOCTD TIPU
pCH_IeHI/H/I I/IH)KeHep-
HbBIX U Haquo—
TCXHUYCCKHX 3aaa4,
BKJIFOYAKOUIUX TIJIAHH-
pOBaHI/Ie nu HOCTaHOBKy
3KCHepI/IMeHTa, KpHTI/I—
YECKYIO OLCHKY U MH-
TEPIIPETAIUIO PE3YJIIb-
TaToB

OIlK-4.3

HMeeT HaBBIKKM CAMOCTOSITEIHLHOM
HAYYHO-HCCIIEIOBATEIILCKOM JCSITEIb-
HOCTH TIPH MTOKCKE U 0TOOpe MHPOP-
MAIiH, TIPOBEJICHHHA MaTeMaTHIECKOTO
1 UMUTAIIAOHHOT'O MOJACIINPOBAHUA
06'I)GKTOB, IJIaHUPOBAHUA U TIOCTAHOB-
KM DKCTIEPIMEHTA, a TaK)ke 00paboTKu
JaHHBIX

Pasnen 1,2,3
paboueii po-
IPaMMBI JTHACITH-
IIJIMHEI

Bomnpocs! u, Te-
CTOBBIE 33JJaHUS
K 3a4eTy 10 JHuc-
LUTUTHHE.




[IK-1. CriocoGen npu-
MEHSITh COBPEMEHHBIE
TEOPETHYECKUE U IKC-
NepUMEHTAIBHBIE Me-
TOJBI JUIs1 00paboTKH
TEXHHYECKUX JaHHBIX,
oKa3aTteJjieil IesTelb-
HOCTH OpTaHW3allNy,
CHCTEMaTH3UPOBATh UX
# 0000mars

IK-1.2

Iloka3bsiBaeT HaBEIKU BJIaaACHUA MCTO-
JaMHu CUCTECMHOI'O aHajIn3a, TOTOBUT
AHAJIMTUYCCKUEC MaTCPpUaJIbl HaA OCHOBE
UMCIOIIUXCA JaHHBIX

Paznen 1,2,3

N Bompocs! u, Te-
paboueii mpo-

IK-1.3

[IpumensieT TeopeTUIeCcKre U HKCIe-
pUMEHTaJbHbIE METO/BI AJIsl pa3paboT-
K# QU3NICCKUX, MATEMATHUCCKUX U
SKOHOMHYECKHUX MOJEJIeH 00BEKTOB U
MIPOIIECCOB, OTHOCAIINXCS K mpodec-
CHOHAJbHOH JIeATCIIFHOCTH

CTOBBIC 3aJaHUs
K 3a4€Ty I10 OA1C-
IMUIIIAHE.

rpaMMBbI JUCITA-
TIJIMHBI

Jiis oneHKH c(OPMHPOBAHHOCTH COOTBETCTBYIOMINX KOMIIETSHIIMHA 1O IUCIHIUINHE «AHAIUTHYECCKUE H
YHCIICHHBIE METO/IBI B INIAHUPOBAHUH 3KCIIEPUMEHTA) MIPUMEHICTCS aHAIMTHYECKas! ABYXYPOBHEBa IIIKaIa OICHU-
BaHUS:

[IIxana oneHUBaHUS:

[IIxana oreHUBaHHUS
Ne Kpurepuu onienuBanust He 3auteno | 3auTeHo
OmnwcaHune moxasaTess
0 OtBeTHI Ha BONPOCH HE MpaBUIbHBIE WK | OTBETHI Ha BONPOCH! MPABIILHBIE, CAMO-
L PABIILHOCTD,  TOJHOTA, | nhapyruple, HO HE CAMOCTOATENBHBIE CTOSITENBHBIC W TOYHBIC, T.€. HA IIOCTaB-
TOYHOCTh ¥ CaMOCTOS- JIEHHBIE BOTPOCHI
TEJILHOCTh OTBETOB
B oTBerax OTCyTCTBYeT JIOIMYHOCTh M| ['paMOTHOE M TO CYIIECTBY H3JIOKEHHE
000CHOBaHHOCTh, OOYyYalOIIUICs HCIBI-| MaTeprana. OTBEThl Ha BOIPOCHI JIOTHY-
Jlornunocts, 000CHOBaH-
TBIBACT 3aTPYJHEHHsI IPU W3JIOKEHUH | HbIe, 00OCHOBAHHBIC U YETKUE
2 | HOCTh, YETKOCTh OTBETA Ha
Marepuana
BOIIPOCHI
VmeroTcst MHOTOYMCIICHHBIE TIPOITYCKH| AKTHBHas 3a/l0JDKCHHOCTh OTCYTCTBYET.
Pabora B TeueHue ceMecT- | 3aHATHIN W 33J0JKEHHOCTD IO TeKylleMy | HesHauuTenpHbIE TPOMYCKH 3aHSATHH IO
3 | Pa, HAIMYKE 33I0JKEHHO- | KOHTPOIIIO 3HAHHU. YBaKHUTEJILHOH ITpUYNHE

CTHU 110 TEKYLIEMY KOHTPO-
JIFO

4. TunoBble KOHTPOJIbHbIE 32IaHUSI WJIM HHbIE MATepPHAJbl, HEOOXOAUMBbIE /ISl OLEHKH 3HAHWI, YMeHMIi,
HABBIKOB  (WJIH) ONbBITA JeSITEILHOCTH, XaAPAKTEPU3YIOLIUX 3TANbl POPMHUPOBAHUS KOMIETEHIHil B Mpouec-
ce OCBOEHHsI 00pa30BaTeILHOI MPOrpaMMbl
4.1. Bonpocel /il MOATOTOBKH K 324€Ty M0 TUCIHILIHHE

. B ueM cyTb 1u1aHUpOBaHUSI KCIIEPUMEHTA.

. Paznumne HayqHOT0 M NPOMBIIIIEHHOTO SKCIEPUMEHTA.

. OcHOBHBIE BUJIBI 33]]a4, PEIIAEMBIX B INIAHUPOBAHUH IKCIIEPUMEHTA.

. IloHsATHE MIaHa SKCIIEPUMEHTA, MATPHILIBI INTAHUPOBAHMS, CIIEKTPa IJIaHa.

«AHAJIUTHYECKHE U YHUCJIEHHbIE METO/IbI B NJTAHUPOBAHUU IKCIICPUMEHTA U UHIKCHEPHOM aHAJIHU3E»

. OCHOBHBIE KOHIIETIIUU COBPEMEHHOI0 MOAX0/1a K OPraHU3aLUU SKCIEPUMEHTA.
. [Nonsarue dakropa. TpeboBanus k pakropam.

1
2
3
4
5. Dramsl IJIaHUPOBAHUS SKCIIEPHUMCHTA.
6
7
8

. OTKJIMK CHCTEMBI, TapaMeTp ONTHMHU3AIIH.
9. YeM OTIIMYAIOTCS TACCHBHBIE U AKTHBHBIE SKCIIEPUMEHTHI.
Uem xapakTtepusyeTcs 00beKT uccnenoBanus? Jaiite onpeaeneHue GakToOpHOMY MPOCTPAHCTBY.
Uro obpa3yeT miiaH HKCIIepUMEHTa?
UTto Ha3BIBAETCS CIIEKTPOM IIIaHa?
Yro Takoe perpecCHOHHBIE IIOJIMHOMBI U I/1€ OHU IPUMEHSIFOTCSI.
[epeuncnure ycnoBust HEOOXOAUMBIE JUIS OIPEIeNICHHsT KO PHUIIMEHTOB PErPECCHUH.
[Ipouenypa onpeneneHus JIoKanbHON 00JacTH (PaKTOPHOTO MIPOCTPAHCTBA.
Yro Ha3bIBaETCS IMOJHBIM (PAaKTOPHBIM SKCIEPHUMEHTOM.
IIpueMsl nocTpoeHus: MaTpuLbl aHupoBanus [1D3.
CsaoiicTBa MaTpuLbl 1aHupoBaHus [1D3.
3aueM B MaTpHILy IUIAHUPOBAHUS BBOIAT Xo?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Cwmemanabie oneHku B [1DD.

Ornenka 3¢ pexToB B3aumoaenctaus B [1DD.
JpoOHbIit (GaKTOPHBIN SKCIIEPUMEHT U TIPHHIIAIT HACHIIIICHUS.
Onwmmre TaH HaX0XKICHHS TOCTPOYHON JUCIIEPCHH BBIXOTHOM BETHIMHEL.




24. JIns 4ero Hy>KHO pacdyeTHOe 3HaueHne ko3 duimenta KoxpsHa v Kak OH HaXOAUTCS.
25. Yro takoe kputepuii CTBIOICHTA U TJI€ OH HCIIOIB3YeTCs.
26. JIng 4ero OLeHNBAIOT, HACKOJIBKO OTJIMYAIOTCS CPEIHNE 3HAYCHHA Y; BEIXOJHOH BEITMUNHBI, IOJIy4eHHOH B TOU-
Kax (haKTOPHOTO IIPOCTPAHCTBA, U 3HAYCHUS Yj, IOTyYECHHOTO U3 YPAaBHEHHS PETPECCHH B TEX K€ TOUKaX (haKTOPHO-
ro mpocTpancTBa. Yem ompernensercsa F- kpurepuii @uinepa u Kak ero MpHUMEHSIOT.
27. Yem obecrieqnBaeTCsl OpTOTOHAIBHOCTE CTOJIOIIOB MAaTpHIbI F urcieHHbIX 3HadeHNi 0a3UCHBIX () YHKITHH.
28. Onpenenenue OLIKII. Kakum o6pazom anst OLIKII BeiOupaeTcs 4uciioBoe 3HAYCHUE 0. (3BE3HOTO ILIeYa).
29. O0OBsicHUTE, TOYEMY TOUHOCTH OLIEHKH K03 duunentoB perpeccun st OLIKII miist pa3HbIX Tpynn HEOANHAKO-
Ba.
30. Ycnosue Hanuuus cBoiictBa porotabensrocty y LIKIT Broporo nopsizka.
31. B yem omiimune PIIKIT ot OLIKII.
32. SIBnstorcst nu oneHku koddduimenton st PLIKIT He3aBucuMbIMU.
33. Yo Takoe CUMILIEKC, KAKON CUMILIEKC HAa3bIBAETCS PErYIISIPHBIM.
34. OnmumuTe adroOpuUTM NepeMeIIeHI CUMILICKCA.
35. CriocoOBI 3a1aHns CUMILIEKCA.
36. OcHoBHas 3a/1a4a, perraeMasi CHMIUIEKC TUIAHHPOBAHUEM.
Tunosble NpakTHYecKHe 3aJaHUS MO JHCUHIUINHE KAHATUTHYECKHE U YHCIeHHbIe MeTOAbI B IJIAHMPOBAHUU
IKCHEePHMEHTa U MHKEHEPHOM aHaJIU3e»

1. ITonsATHE TUIaHA SKCIEPUMEHTA, MATPHULIB] IUTAHUPOBAHHUS, CTIEKTpPA IUIaHA.

2. YTo Takoe perpecCUOHHbIEC MOJMHOMBI U I'/Ie OHU NPUMEHSIOTCSL.

3. IIpuemBbl HOCTPOCHUS MAaTPHULIBI ITaHUpoBaHUA [1DD.

4. JInst 4ero Hy>KHO pacyeTHOe 3HaueHHe KodpuuueHTa KoxpsHa 1 kak OH HaXOIUTCH.

5. Ompenenenue OLIKII. Kakum o6pazom st OLIKII BeiOupaeTcst drciaoBoe 3HaYCHHE 0. (3BE3IHOTO TIIeYa).
6. YcmoBue Hamm4aus cBoiictBa potoradensHocTr y LIKII BTOporo mopsiaka.

7. UTo Takoe CUMIIIEKC, KAKOH CUMIUIEKC HAa3bIBACTCS PETyIISIPHBIM.

8. IpoOHEIi (hakTOPHBII SKCIIEPUMEHT U IIPUHIIUAT HACBHIIICHUS.

9. Uro takoe kputepuil CThIOJIEHTA U I/I€ OH UCIIOJIb3YETCS.

10. OcHoBHas 3a7a4a, pelmaemMasi CHMIIIEKC TUIAaHUPOBAHUEM.

4.2 TunoBble 3aJaHUA HA KYPCOBYIO padoTy MO AUCHUILVIMHE KAHAJUTHYECKUE U YUCIeHHbIe METOABI B IJ1a-
HHUPOBAHHH JKCHEePHMEHTAa U HHKEHEPHOM aHAJIN3e)
AJIS NIPOMEKYTOYHOI aTTecTauu B (hopMe KypcoBoii padoThI

MuHucTepcTBO cenbckoro xo3siicra Poccuiickoit @enepanuu
®denepanabHOE TOCYJAPCTBEHHOE OI0KETHOE 00Pa30BaTEIFHOE YUPEXKICHIE BBICIIIETO 00pa30BaHUs
«BsTCKMit TOCYIapCTBEHHBIN arpOTEXHOJIOTHYECKIA YHUBEPCHUTET

3AJAHUE
Ha xypcoBoe npoekTHupoBaHUE N0 TUCIUTUINHE
«AHaJIUTHYECKHE W YUCIICHHBIE METOIbI B INTAHUPOBAHUH IKCIIEPUMEHTA U HH)XEHEPHOM aHaJIN3e»
OO0yJatontmiics rpynmna
Jara BbIjaun 3a1aHus CpoK BBINOTHEHUS

Tema npoekta: Onmumusayus KOHCMPYKMUBHO-MEXHON0ZUYECKUX NAPDAMEMPOB8 MEXHUYECKUX CPEeOCHE sapu-
anm No

Hcxoonvimu  Oanuvimu  OJist onmumu3ayuu KOHCMPYKMUBHO-MEXHOI02UYEeCKUX napamempoe mexHU4YeCKux
cpe()cme AenAromcesa mpu ma6ﬂuua 8bLOAHHbLE npenodaeameﬂem, CO2NACHO eapuanma 3A0AaHUSL.

Kupos

Coodepoicanue pacuemno-noACHUMENbHOU 3aNUCKU
1. Ha nmabopaTopHOM J03aTOPE CMECHUTEINIC KOPMOB MPOBOSATCS JTA00PATOPHBIC OIBITHI COIIACHO MATPHIIBI IUTAHH-
POBaHUS SKCIICPUMEHTA.
2. Tlo pe3ynbTaTaM OIBITOB [0 KHHETUKE MPOLIECCa CMEIIUBAHUS OTIPEIEISIOTCS: CPEIHEE 3HAUCHHE JI0JIA KOH-



TPOJILHOTO KOMIIOHEHTA B CMECH, Cpe/iHee KBaIpaTHUECKOE OTKIOHEHUE, K03 (D(DUIIMEHT BapHaLlUH.

3. Crpowurcs rpaduyeckast 3aBHCUMOCT KO3 (HUIMESHTa BapHalliil OT BpEMEHN CMEIINBaHus. Brigemnsercs 30Ha
KOHBEKTHBHOTO, T (h(Py3MOHHOTO CMEITUBAHHS.

4. Tlo BapmaHTy 3aaHUS PACCUUTHIBAIOTCS KOA(PPHUIIMEHTH YpaBHEHUS PETPECCHH.

5. Crourcs BcrioMorarenbHasi TaOJIUIA U PacaeToB.

6. IlpoBepsiercs aJeKBaTHOCTH MaTEMAaTHYECKOH MOENH 10 KpuTeprio dumepa B 3aBUCUMOCTH OT YHCIIA CTeTie-
Hel CBOOOIBL.

7. 3anuceIBaeTcs NOJTyYSHHAs] MaTeMaTHYeCKasi MOJIEIIb.

8. Tlo maremaTnueckoil MOJETIN CTPOUTCS IByMEPHOE CEUEHHE ITOBEPXHOCTH OTKIIMKA.

9. TIlo pe3ynbraTaM paboTHI AeiaeTcs BBIBOJ 10 JAajbHEHIIEH ONTUMHU3AaLUU Pa00Yero Mpoiecca CMEeCHTEs.

10. AHaJOTHYHO BO BTOPOMH 4acTH pabOTHI MPOBOASATCS UCCIICIOBAHUS 110 ONTHMHU3AIMU KOHCTPYKTHBHO-
TEXHOJIOTHYECKUX apaMeTpOB oxXiagurers Mosioka OM-1.

11. 3akmroucHue.

12. Cnmcox nuTepaTypsl.

Pyxosooumenv npoexma

Obyuarowutics

BapuanTsl 3a1aHuii 10 KypCcOBOMY NPOEKTHPOBAHUIO
N0 TUCHMILINHE KAHAJTUTHYECKHUE U YHCIeHHbIe METOABI B INIAHNPOBAHUH YKCIIEPUMEHTA H HHKEHEPHOM

aHaJIu3e»
PesynbTarh onbiToB Nel
Ne Bpemst ombiTa, ¢ M, B, I o, e o,
B M KT KT °C °C °C oC
1 15 18 5 10 30 27
2 18 21 5 10 29 26
3 16 20 5 10 43 31 25 28
4 17 21 5 10 32 29
5 19 22 5 10 33 30
6 16 23 5 10 28 31
BapuanT Nel
Tabnmma 1 - MaTpuna riaHupoBaHUs U Pe3yIbTAaThl PACICTOB
DakTophl DKCHepuMeHTAIbHAS
OIICHKa KPUTEPHS
ONITHMH3AIINH
Iloga-ua ITonaua
BO/IbI MOJIOKa — kBT A kBT
O6o03HaueHus B, M, kr/c y(K) s y(y) s
mM“°C M- C
Kr/c
Xl X2
Bepxuuii yposens +1 0,53 0,2
Hwxanit yposens -1 0,22 0,09
IInan onwiToB: 1 + + 0,85 0,87
2 - - 1,33 1,36
3 + - 0,97 0,94
4 - + 1,23 1,21
OreHkd K03()(HUIIMEHTOB PErPECCUH b, b, b, b1,
Kpurepuit @uiepa F f
f,

Marpuma miaaupoBanus [1DD skcniepumenTa BapuanT Ne 1




Ne Touku (baKTOp- Xo X1 Xo X3 X1X2 X1X3 XoX3 X1XoX3 Vi1 Yi2 Yis

HOTI'O IPOCTPAHCTBA
1 +1 -1 -1 -1 9,18 7,95 9,82
2 +1 +1 -1 -1 18,53 13,42 19,00
3 +1 -1 +1 -1 6,24 8,94 8,37
4 +1 +1 | +1 -1 7,06 10,63 7,76
5 +1 -1 -1 +1 7,69 7,83 11,03
6 +1 +1 -1 +1 30,10 24,30 27,65
7 +1 -1 +1 | +1 9,21 9,69 12,85
8 +1 +1 | +1 | +1 19,05 23,16 21,01

IMopsimok oprann3aIy ¥ NPOBEACHUS MPOMEXYTOUHOH aTTecTanun odydaromerocs, GopmMa NpoOBEICHHS,
IpoLeaypa 3alinuThl KypCOBOH paboThl, CPDOKH M UHBIE BOIIPOCHI OIpezeseHb! [loyioxeHneM o opraHu3amnuy Bbl-
TIOJTHEHHMS M 3aIUTHI KYpPCOBOM paboThI (TIPOEKTa).

e OOyyJaromuiics MoydaeT 3aaHue Ha KypCcoBYIO pabOTy B BU/IE€ OTAENBHOTO OlaHKa, KOTOPBIH MOAIINBA-
eTcsl B ITOSCHUTEINILHYIO 3aITHCKY;

® TIpH BBINIOJIHEHUH KYPCOBOIl pabOThl peKOMEHAYETCS HCIIOIb30BaTh JEKIMOHHBIA U MIPAKTHYECKUI MaTe-
pHa 1o TUCLUUILIHHE, JUTepaTypHble HCTOUYHHUKH, SJIEKTPOHHBIE pecypchl, npeaycmorperusie PI1/1;

® PYKOBOJHTEIIb 3HAKOMUT O0yYaroLerocsi ¢ rpa)uKoM BBITIOIIHEHUS OT/ENBHBIX pa3/ielioB KypCOBOW pa-
00THI, CPOKAMU €€ OPOPMIICHHUS U 3aIUTHI;

® KOHTPOJIb X0/1a BBINOJIHEHUS KYPCOBOH pabOThI PYKOBOJIUTENb OCYIIECTBISIET BO BpEeMsI KOHCYJIbTALIH;

® pOBE/ICHHE KOHCYJIbTAIIMH POU3BOJUTCS B YaChl, YCTAHOBJICHHBIC PACIIMCAHUEM YUeOHBIX 3aHSATHH WIN
B JIOIIOJIHUTEJILHBIE Yachl, yCTAaHOBJICHHBIE NperoiaBareieM. Bo BpeMsi KOHCYJIBbTALMK JaloTCsl OTBETHI HA BOIPOCHI
00yJaroIInXCS;

® 3aKOHYEHHAs KypcoBas paboTa craercs Ha MPOBEPKY PyKOBOJHUTEIIIO;

® 3aMeYaHUs 110 KypCOBOU paboTe yKa3bIBarOTCS B OJaHKE OT3hIBA (0Opa3er OJlaHKa pa3MelleH Jaiee);

e oTMeTKa o fomycke «K 3ammTe» nmpocTaBiseTcs pyKOBOJUTEIEM Ha TUTYILHOM JINCTE;

® B CIIy4ae BO3BpaIlIEHHs KypcOBOH pabOThI Ha JOPaOOTKY M MCIIPaBIICHUS 3aMEUaHMi, AeIaeTcs TaKkKe Co-
OTBETCTBYIOIIAs OTMETKA;

® 1IpH 3amUTe 00YYaIOIIMICS TOKIIaIbIBACT COJEpPIKAaHUE 3aaHusl U €ro peanu3allys, a TAK)Ke OTBEYaeT Ha
BOIIPOCHI PYKOBOJIUTEIISL;

® 110 OKOHYaHHUH 3aIIUThl KYPCOBOH pabOThl pyKOBOAMTEIb 3aBEpIIAET 3al0JHEHHE OJIaHKa OT3bIBa Ha Kyp-
COBYIO pa0OTy, B KOTOPOM OTMEYaeT YPOBEHb OCBOCHHUSI KOMIIETEHIUH 00YYaIOMIMMCS 10 Pe3yJbTaTaM BBIMOJIHE-
HUS pabOTHI, ¥ BBICTABIISIET OILIEHKY COTJIACHO YCTAHOBJICHHOM IIIKaJIe OIIEHHBAHUSL.

e [TopsoK OpraHu3aliy ¥ IPOBEAEHHS IPOMEXYTOUHOH aTTecTaly 00yJaromerocs, popMa npoBeaeHHs,
IpoLeaypa cllauy 3a4eTa, CPOKH M MHBIE BOIIPOCHI ompeaeneHs! [1ooxeHneM o mopsiike OpraHu3aliy U IpoBelie-
HUS TEKYILETO KOHTPOJISl YCIIEBAEMOCTH M TPOMEXYTOUHOH aTTECTALMH 00YJaOIINXC .

e 3ayeT MpoOBOANTCS B YCTHOH (opme;

e 11 o0yJaromuxcst 0 O4HOH (opMe oOydeHHs 3a4eT MPOBOAWTCS B KOHIIE CEMECTpa Ha IOCIETHEM
NPaKTHYECKOM 3aHSITHH;

. JUISL TIOATOTOBKH K 3a4€Ty PEKOMEHYEeTCsl UCIIOIb30BaTh JIEKIMOHHBIH U PAKTUYECKUH MaTepHal
0 IMCUUIUTHHE, JTUTepaTypHbIe HCTOYHHUKH, & TAK)KE HIEKTPOHHBIMH PECypcaMy 110 BEIOOPY 00yuaromerocs,

e eciy 00Y4JaIOIINICS He UMEeT IPOITYCKOB 3aHsITHM, aKTHBHO 3aHUMAeTCsl B TEUEHHE CeMecTpa, HMeeT I0-
JIO)KUTEJIbHBIC OLIEHKH 3HAHUI 10 pe3yJIbTaTaM TEeKYILEro KOHTPOJIS YCIIEBAeMOCTH, TO eMY CTaBUTCS OTMETKa «3a-
YTEHO» 0€3 JOIOIHUTEILHOM TPOBEPKH 3HAHHH;

e eciM 00YJAIOMIMICS UMEET TMPOITYCKH 3aHATHH WM 33/10JDKEHHOCTh IO TEKYIEMY KOHTPOJIIO yclieBae-
MOCTH, TO OH NOJIy4aeT Ha 3a4eTe BOIIPOCHI 110 TeMe NPOIYIICHHBIX 3aHATHH WM TEMe, COOTBETCTBYIOLIEH TEKy-
HIeMYy KOHTPOJIIO 3HAHUH;

e ISl MIOATOTOBKH OTBETAa Ha OJAMH Bonpoc otBoautcs 10 — 15 munyT;

® OIICHKA 3HaHUI MPOU3BOIUTCS COTIACHO YCTAHOBJIEHHOH IIKajle OLlCHUBAHMSI.




ITpunoxenne 2

®OHA OUEHOYHLIX CPEACTB
JUISL IPOBEJICHHS TEKYIIET0 KOHTPOIIS YCIIEBAEMOCTH 10 TUCLIUILUIHHE
AHaTUTHYeCKHe M YHCIeHHbIEe MeTOAbI B IVIAHMPOBAHNH JKCIePHMEHTAa U HHKEHEPHOM aHaJIu3e

Hanpasnenune moarotoku 23.04.01 TexHONIOTHS TPAHCIIOPTHBIX MPOIIECCOB
HanpasnenHocTs (po¢wuiie) mporpaMMbl MarucTpatypsl «OpraHu3aliisi aBTOMOOUIIBHBIX IIEPEBO30K U YIPABICHUE

TPAHCIIOPTHBIMH IIPOIECCAMN»

KBammdukanus maructp.



1. Onucanue Ha3HAYEHHUA U cOCTaBa OHIA OLIEHOYHBIX CPEACTB

Hacrosmuit ¢onn oneHownsix cpeacts (POC) BxomuT B cocTaB padodeld MpOrpamMMbl AUCIUILTIHEI
«AHaNMATHYECKUE W YHUCICHHBIC METOABI B IUIAHUPOBAHUN IKCIIEPHMEHTA W MEKSHEPHOM aHaJM3e» MpeaHa3HAUCH
JUIA OIICHKH IUTAHUPYEMBIX Pe3yJIbTaTOB OOYYeHHUS - 3HAHWW, YMEHHH, HaBBIKOB B IpoIlecce M3YyUCHHS TaHHOM
IMCIUITIAHBL.

2. IlepeyeHb KOMIIeTeHU M, (POPMHUPYEMBbIX NPU U3YyYEHUH TUCLHUIIIUHBI

- OIIK-1. CriocoOeH cTaBUTh M pellaTh HAYYHO-TCXHUYECKHE 3a7adu B chepe cBoeH mpodecCHOHATBHOMN
JESITETPHOCTH M HOBBIX MEXAHMCIUILUTUHAPHBIX HAMpPaBICHUA C WCIOJNB30BAHHEM CCTCCTBCHHO-HAYUHBIX U

MaTeMaTHYECKUX MOJIeJIel C yUeTOM HOCIEeIHUX JOCTHKEHUH HAYKH U TEXHHUKH;
- OIIK-3. CriocoOeH ynpaBisiTh )KM3HEHHBIM IIMKJIOM WH)KEHEPHBIX MPOJYKTOB C YY€TOM SKOHOMUYECKHX,
9KOJIOTMYECKUX M COLMANBHBIX OIPaHUYCHHH;
- OIIK-4. CriocoGeH mpoBOANTH UCCIIEJOBAHHSI, OPIaHM30BbIBATh CAMOCTOSTENIbHYIO U KOJJIEKTUBHYIO
Hay4YHO-HUCCIIEIOBATEIILCKYIO ACATEIBHOCTD IPH PEIICHAH HH)XCHEPHBIX U HAYYHO-TEXHHYECKHX 33714,
BKJIIOYAIONIUX IJIAHUPOBAHUE M IOCTAHOBKY IKCIIEPUMEHTA, KPUTHYECKYIO OLICHKY U HHTEPIPETALUIO PE3yIIbTATOB,;
- [1K-1. CriocobeH IpUMEHATH COBPEMEHHBIE TEOPETHIECKHE H SKCIIEPUMEHTAIBHBIC METObI IS
00pabOTKN TEXHHYECKIX JTaHHBIX, TOKa3aTelIel NeATeIbHOCTH OpTraHu3allii, CHCTEMaTH3NPOBATh X M 00001IaTh.

3. BaHK OLleHOYHBIX CPeACTB

Jnsi olleHKM 3HaHWM, YMEHWH, HAaBBIKOB W ONbBITA JESTEIbHOCTH, XapaKTePH3YIOIIUX STambl (HOPMHPOBAHUS
KOMIIETCHIIMH B TIPOLECCE OCBOCHUS AMCIUIUIMHBI «AHAJIUTHYECKHE M YHMCICHHBIE METOJbl B IJIAHUPOBAHHUU
OKCIEPUMEHTA M MH)KEHEPHOM aHAJIM3€» UCIOJIB3YIOTCS CIENYIOLIME OLIEHOYHBIE CPEJICTBA:

Kon 1 HanmeHoBaHMe Kon 1 HanmeHoBaHMe Kpurepuu HaumenoBanue Haumenosanue
hopMupyeMbIx HHAWKATOPA TOCTHXKCHUS OIIEHUBaHHUS KOHTPOJIMPYEMBIX OIICHOYHOT'O
KOMIIETCHIIUH (bopmupyemoi pasiesoB u/uin cpencTBa
KOMITETCHITVH TEM B TeKyIIeH
COOTBETCTBHUH C aTTecTaluu
CoJZlepKaHUEM
PTI]]
OIIK-1. Criocoben [TonmHoTa 3HAHMIT Pasmen 1,2,3 TecToBrie
CTaBHTH U pPeIIaTh KOHTPOJIHPYEMOTO paboueit 3aJIaHus,
HayHO-TEXHI4ECKHE Fcrionssyer MaTepHana; MIPOTPaMMEBI Pa3HOYPOBHEBEIC
3amaun B cepe cBoei N Jlorn4aHOCT®D, 3a/1a4H,
npodeccnoHambHOMI r;;zy;n;;;cmm 000CHOBAHHOCTb, JIOMalIHss
JIESATENBHOCTH U paspaGoTKu YETKOCTh OTBETa KOHTPOJIbHAS
HOBBIX Ha BOTIPOCHI. pabora.
MEK TUCIIUTUTHHAPHBIX MMHTALHOHHEIX U
HaTpaReHi ¢ OIIK- OpraHM3alHOHHbIX
1.2 MOJIeJIe 0OOBEKTOB,
HCIIOJIb30BaHUEM HpOILECCOB,
€CTECTBEHHO- —
HAYHHBIX 1 3aJIaHHBIX
MaTeMaTHIeCKHX [
MoJIeNeH ¢ ya4eTOM OrpaHHHCHIIX
MOCIEHUX
JIOCTUKEHUHN HAYKU U
TEXHUKH
OIIK-3. Criocoben Ilomnora 3HaHM Pasnen 1,2,3 TecToBbIE
YIPaBIATh JlemoHCTpUpYeT KOHTponnp?/eMoro paboueii 3a/1aHus,
KU3HEHHBIM [[HKIIOM SHANME OCHOBHLIX MaTepHana; MPOTPAMMBI Pa3HOYPOBHEBBIE
HWH)KEHEPHBIX OIK- | metonos JloruuHOCTB, 3a/1a4w,
MPOJYKTOB C yYETOM 392 h— 000CHOBAHHOCTb, JIOMAIIHSIS
9KOHOMHYECKHX, HapamMeTpoB YETKOCTh OTBETa KOHTPOJIbHAS
JKOJOTHUECKHUX U npoekra Ha BOIIPOCHI. pabora.
COIMATBHBIX
OrpaHUYEHUH
OIIK-4. Criocoben HNMeeT HaBBIKH Ilonnora 3HAHMI Paznen 1,2,3 TecToBbIe
MIPOBOTUTH CaMOCTOATEIIbHOM KOHTPOJIHPYEMOTO paboueit 3aJ1aHus,
HCCIIeIOBaHUS, Hay4YHO- Marepuana, MPOTPAMMBI pa3sHOYPOBHEBBIC
OPraHU30BBIBATH OIIK- | uccnemoBarenbckol | JIOTHUHOCTB, 3a/1a4Hu,
CaMOCTOSITEIBHYIO U 4.3 NIEATEIIBHOCTH MPH | 00OCHOBAHHOCT, JIOMAIITHSIS
KOJUIEKTHUBHYIO MTOVICKE ¥ 0TOOpE YETKOCTh OTBETa KOHTPOJIbHAS
Hay4YHO- nHpOpMaInH, Ha BOTIPOCHI. pabora.
HCCIIeIOBATEIHLCKYIO MTPOBEICHUH




JeSTENbHOCTD IpU
penIeHuH
WHKCHEPHBIX U
HAayYHO-TEXHUYECKUX
3a7a4, BKIFOYAFOITHX
IUTAaHWPOBAHUE 1
MOCTaHOBKY
SKCIEPUMEHTA,
KPUTUYECKYIO OLICHKY
U UHTEPIIPETaIHIO

MaTeMaTUYeCcKoro u
MMHTAIUOHHOTO
MO/JICTTUPOBAHHUS
00BEKTOB,
TUIAHUPOBAHUS U
MOCTaHOBKU
IKCIIEPUMEHTA, &
Takxke 00paboTKH
JIAHHBIX

pe3yIbTaTOB
TIK-1. Cnocoben Ilomnora 3HaHwMit Pasgen 1,2,3 TecToBEIC
[IPUMEHATH KOHTPOJIMPYEMOT'O aboueit 3aaHHUs
0(1)33 €MEHHEIE Hoxasrsact MaTepHanap'y npo aMMBI a3Ho’Zl OBHéBbIe
P HaBBIKU BIIaJACHUS P ’ porp p M
TEOpPETHICCKHE U MeTonamH JlornyHoCTS, 3aa4M,
SKCIIEPUMEHTAIBHEIC CHCTEMHOLO 000CHOBaHHOCTD, JIOMAIIIHSISI
METOJIBI [T YETKOCTh OTBETA KOHTPOJbHAS
TIK- aHajan3a, TOTOBUT
00paboTkn Ha BOIPOCHI. pabora.
1.2 aHAIMTHYECKUE
TEXHUYECKHUX JTaHHBIX, MATEDHAILL Ha
MoKa3aTeaeH OCHOE o
JIeATEILHOCTH I —
OpraHu3aIlHH, AHHBIX
CHUCTEMaTH3HPOBATh

HUX 1 0000111aTH

TecTrupoBanue
M0 JUCLUIUTUHE «AHAJIUTHYECKHE U YUCICHHBIE METO/bI B IUTAHUPOBAHUHU 3KCIIEPUMEHTA U HHKCHEPHOM aHAJIH3Ee»

TeKyH.[I/Iﬁ KOHTPOJIb B Q)opMe TCCTUPOBAHMS MMPCAHA3HAYCH JIA 3aKPCIVICHUSA U IIOBEPKU TCOPCTUICCKUX U
MNPAKTUICCKUX 3HAHUH 110 OTACJIIBHBIM TEMaM JTUCHUIIIINHBI.
PeSyJ’ILTaTBI TCKYLICTO KOHTPOJA B (1)0pM€ TECTUPOBAHUA OLCHHUBAKOTCA MOCPCACTBOM HHTerpaHBHOﬁ

(IIeITOCTHOM) IIKAJIBI.

Kpurepun [ITkana oLleHUBaHUS
OIICHWBAHUS HEYJOBJICTBOPUTEIHHO | YIIOBJICTBOPHUTEIHHO | XOPOIIO | OTJIMYHO
IMOKa3aTeIIN

[IpaBunpHOCTE | OOyUarommiics qam MeHee | oOydwaromuiics nan 5S1- | oOywaromuiics gan | oOydaromuics mai

OTBETOB Ha | 50% npaBWIbHBIX | 70% mpaBUIIbHBIX menee 71-90% 6osiee 90%

BONPOCHI TECTA | OTBETOB HA  BOMPOCHI | OTBETOB HA BOTPOCHI MPaBUIIbHBIX MPaBUIIBHBIX
TecTa TecTa OTBETOB Ha OTBETOB Ha

BOTIPOCHI TECTA BOMPOCHI TECTA

BOl'lpOC])I AJISl TECTUPOBAHUSA

Tecmogule 3a0anus
Tect (40 BONIPOCOB)

1. Tlonmublii QakTOPHBIH SKCHEPUMEHT INPHUMEHSETCS JUIl IMOCTPOEHHS PErpecCHOHHBIX 3aBHCUMOCTEH
NoKasaTesel KauecTBa, MMEIOIINX 3aBUCUMOCTH OT (DaKTOPOB:

a) HEJIMHEHHYIO;
0) nuHElHyI0;

B) JIMHEWHYIO C YI€TOM B3aMMHOTO BIHUSIHHS (DAaKTOPOB;

T') HETMHEWHYIO BTOPOTO MOPSI/IKA.

2. AKTUBHBIH 9KCIIEPUMEHT OCHOBAH Ha MPHUMEHEHHH:

a) MHHOBAITMOHHBIX TEXHOJIOTHIA;

0) METOJIOB MAaTEeMaTUIECKON CTATUCTHKH;
B) COBPEMEHHOT0 JJab0paTOpHOTro 000pYyAOBaHUS;
T') METOJIOB IIJIAHUPOBAHMS KCIIEPUMEHTA.

3. IIpu HOCTPOSHNH PErPECCHOHHBIX 3aBUCUMOCTEH HccieyeMble (akTOphI JI0JDKHBI OBITH:

a) 3aBUCUMBIMH JIPYT OT JIpYyTa;
0) HE3aBHUCHMBIMH APYT OT JIpYyTa;
B) 3aBHCHMBIMH YaCTHYHO;

T') 3aBUCHMBIMH JPYT OT IPyTra KOCBEHHO.




4. DKCIIEPUMEHT, B KOTOPOM YPOBHH (PAKTOPOB B KXKIIOM OIIBITE 33JAIOTCS UCCIIE0BATEIEM — JTO:
a) MACCUBHBIN SKCIIEPHMEHT;

0) aKTHBHBII YKCIICPUMEHT;

B) MMOC/IEA0BATENbHbBII IKCIIEPUMEHT;

T') HAYYHBIH SKCTICPUMECHT.

5. COBOKYMHOCTb JAHHBIX, ONPEAEIAIONUINX YUCIO0, YCIOBUS U MOPSAIO0K Pealu3allid OMBITOB, - 3TO:
a) SKCIIEPUMEHT;

0) omeIT;

B) IJIaH YKCIIEPUMEHTA;

I') YpOBHHU (akTopa.

6. DKCIIEPHMEHT, B KOTOPOM YPOBHH (haKTOPOB B KXKIOM OIBITE PETHCTPUPYIOTCS HCCIIEAOBATENEM, HO HE
3aa10TCsl, - ATO:

a) MACCUBHBIN SKCIICPHMEHT;

0) mapayuIeTIbHBIH OTIBIT;

B) 00JIaCTh SKCIICPUMECHTA;

T') IIOCIIeIOBATENBHBIA KCIIEPUMEHT.

7. IIpeoOpa3oBaHue HATYPATbHBIX 3HAUCHHI ()aKTOPOB B Oe3pa3MepHbie (PaKTOPBI — ITO:
a) HopManu3anus GakTopos;

0) arpuoOpHOE paHXUPOBaHHE (HaKTOPOB;

B) pa3Max BapbUpOBaHUs (HaKTOPOB;

T) 3ppeKT B3auMoAeHCTBHS (HaKTOPOB.

8. 3aBHCUMOCTh MaTEMaTHYECKOTO OXKHIAHHUS OTKIIMKA OT (haKTopa — 3TO:
a) IIOBEPXHOCTB OTKIIMKA;

0) nucnepcus ONeHKH ()YHKIINU OTKJINKA;

B) QYHKIIUS OTKIIHKA;

I') OLEHKa (QYHKIIMU OTKIIUKA.

9. 'eomerpuueckoe npezcrabiieHne QyHKINH OTKIMKA — 3TO:
a) MOBEPXHOCTh OTKIIMKA;

0) onieHka QyHKINHU OTKIIMKA;

B) MOZIEJIb PETPECCHOHHOTO aHAIN3a;

T') MOJIMHOMHUAIIBHASL MOJICNIb PETPECCHOHHOTO aHAIH3a.

10. Obnacte (GakTOPHOTO MPOCTPAHCTBA B OKPECTHOCTH TOYKHU, B KOTOPOH ()YHKIHMS OTKIHMKA JOCTHIAeT
IKCTPEMATBHOTO 3HAYCHHSI, - ITO:

a) BpeMEHHBIH npetid;

0) creKTp IUIaHa;

B) MaTpHIIa IJIaHa;

') 00J1aCTh ONTHMYMA.

11. CooTBeTCTBHE MAaTEMAaTHIECKON MOJEIN IKCIIEPUMEHTAIBHBIM TaHHBIM — 3TO:
a) BOCIIPOMU3BOIUMOCTD DKCIIEPUMEHTA;

0) aIeKBaTHOCTh MaTEMAaTUICCKON MOJICIH;

B) IIPOBEPKa 3HAYUMOCTH KO3 PHIIUECHTOB pErpecCui;

') OPTOTaHAIBHOCTS TIIaHA.

12. CrangapTHas gopMa 3alucH yCJIOBHI NPOBEAEHHs SKCIIEPUMEHTa B BUJE TaOJMUIIBI, CTPOKH KOTOPOH
OTBEYAIOT OIBITaM, a CTOJIOLBI — (haKTOpam, - 3TO:

a) MaTpuIla MJiaHa,

0) CrieKTp IJiaHa;

B) HH(MOPMAIOHHAS MaTPHIIA [UIaHA,

') MaTpHIIa CIEKTpa IJIaHa.

13. [Tnan, comepkammii 4acTh KOMOWHAITMI MOJTHOTO ()aKTOPHOTO TIaHa, - 3TO:
a) IUTaH SKCIIEPUMEHTa BTOPOrO MOPSIIKA;

0) maH SKCHepUMEHTa IIEPBOTO MOPSIIKa;

B) IpOOHBIH (haKTOPHBIH ILIaH;

I') KOMIO3UIIMOHHBIH IIJIaH.



14. Touka TmiIaHa, COOTBETCTBYIOIIAs HYJISIM HOPMAaJIM30BaHHOHW (0€3pa3MepHOI) IIKaIbl 1O BCEM
(hakTopawm, - 3TO:

a) 3Be3/[Has TOYKA IUIAHA;

0) IIeHTpabHASA TOYKA IJIAHA;

B) 3BE3HOE TUICYO;

T) (YHKIHS OTKITHKA.

15. dna nByxdakTopHoii 3aaun ypaBHeHue perpeccun [P umeer Bu:
a) ¥ = by + byxy + byxy;

6) ¥ = by + by xx;

B)¥ = by +byx, + byx, + byoxgxg;

)y =by +byxi +b,x7.

16. IIpu manupoBanuu [1OD kax i 13 HaKkTOpPOB BapbUPYET:
a) Ha TpeX YPOBHIX;

0) Ha MATH YPOBHSIX;

B) Ha YETHIPEX YPOBHIAX;

T') Ha IByX YPOBHSX.

17. Yueno onbITOB MOTHOTO (haKTOPHOTO HKCIIEPUMEHTA PACCUUTHIBaeTCA 10 (hopmye:

a)N =2”;
g N =2""1
B)N :En;
nN=3""1

18. Pa3MepHLIC HE3aBUCUMBIC (baKTOpLI Xi HpeO6p33yIOTCH B 6e3pa3MepHLIC q)aKTOpBI Z; IO Q)OpMyne:
a) z; = (x; — xy9) [Ax;;

6) Z; = Ax;/(x; — %yp);

B) Z; = (x; —xy) - Axy;

r) Z; = x;/Ax;

19. Yucno onbITOB [UIs MOJHOTO (PAKTOPHOTO IKCIIEPUMEHTA sl TpeX(DAaKTOPHOU 3a/1auu PaBHO:
a) 4,

0) 8;

B) 12;

r) 16.

20. Yka3arp 110CJIeJ0BaTeIbHOCTh BBIMOIHEHHS MOJIHOTO (h)aKTOPHOTO IKCIIEPUMEHTA:

a) MpoBepKa Ha aJieKBaTHOCTb, pacuyeT KO3(Q(PUIIMEHTOB ypaBHEHHS, OLIEHKA 3HAYMMOCTH KO3 PHUITEHTOB,
MPOBEPKa BOCIPONU3BOIMMOCTH;

6) pacuer KO3(D(UIMEHTOB ypaBHEHHS, OLEHKA 3HAYMMOCTH  KOI((HIMEHTOB, IPOBEpKa
BOCIPOM3BOJIMMOCTH, IPOBEPKA Ha a/IeKBaTHOCTb;

B) IIpoBEpKa BOCIIPOM3BOJAMMOCTH, IIPOBEpKa Ha aJE€KBAaTHOCTb, pacdeT KO3()(HUIMEHTOB ypaBHEHHS,
OLICHKA 3HAYUMOCTH K03 (PUIIEHTOB;

I) TIpOBEpPKa BOCIPOU3BOIUMOCTH, pacdeT KO3((UIMEHTOB YpaBHEHUS, OIEHKa 3HAYUMOCTH
K03 (HUITMEHTOB, TPOBEPKa Ha aIEKBATHOCTD.

21. J1nst mpoBepKH BOCIIPON3BOIUMOCTH SKCIIEPUMEHTA TIPUMEHSETCS:
a) kpurepuii Oumiepa;

6) xpurepuii Koxpena;

B) kputepuil CTbIOIEHTA;

r) kputepuii [Iupcona.

22. JIna nucrepcuit 5 12 =105 :2 =105 ;3‘1 =235 i = 1,3 onmiTHOE 3HaueHNE KpuTepus KoxpeHa
paBHO:

a) 0,21;

0) 0,31;

B) 0,41;



r)0,51.

23. DKCHEPUMEHT CUMTACTCS BOCIIPOU3BOINMBIM, SCITH:
a) G > Gy,
6) G < Gy
B) F>Fy,
r) F <F,.

24. TabnauuHoe 3HaueHue kputepus Koxpena G, onpenensercs no Tabnunam 1npu CTENeHsX CBOOOIBI:
ayvi=m-1;v,=N;

o)vi=m+1;v,=N;

B)vi=m-—1;v, =N (m-1);

nvi=m+1,v,=N-1.

25. Ilpn npumenenun [1®D mns aByxdaxTopHOW 3amadm HpW TpeX MapalIeNIbHBIX OMBITaX TaOIMIHOE
3HaueHue kpurepus Koxpena npu yposse 3Hauumoctu 0,05 paBHO:

a) 0,67,

6) 0,77;

B) 0,87;

r) 0,97.

26. Ilpu mpumenennn [1OD s nByx(akTOpHOW 3amaud MpU TpeX MapajuIeNIbHBIX OMBITaX OMNBITHOE
3HayeHue kpurepus Koxpena pasHo 0,41. Ykaxure 1Ba IpaBUIBHBIX OTBETA:

a) SKCIICPUMEHT BOCIIPOM3BOIUM IpH ypoBHE 3HaunMocTH 0,05;

0) SKCIEpUMEHT HEe BOCIIPONU3BOIUM IpH ypoBHE 3HaunMocTH 0,05;

B) 9KCIIEPUMEHT BOCIIPOM3BOJNM IIPH JOBEPUTENBHOM BeposiTHOCTH 0,95;

T') 3KCIIEPUMEHT HE BOCIPOMU3BOANM IIPHU JIOBEPUTENbHON BeposTHocTH 0,95.

“¥ -
27. Tlpu npoBefeHHH MOMHOTO (HaKTOPHOTo dKCrepumenTa noydenst aucnepern 55 = 1,0; 57 = 1,0;

5 32 =235 ﬁ = 1,3. Jlucnepcus BOCIIPOM3BOAMMOCTH PABHA:
a) 1,4;
0) 2,4;
B) 3,4;
r) 4,4.

28. 3HaunMOCTh K03 (HUIMEHTOB B YPAaBHEHUH PETPECCUH OIICHUBACTCS IO KPUTEPHIO:
a) [Tupcona;

0) CThr0/IeHTA;

B) @umrepa;

r) Koxpena.

29. 3nauenne k03 PuIIeHTa B YpaBHEHUH PETPECCHH MIPU3HAIOT 3HAYUMBIM, €CITH:
a) G > Gy,
6) G <Gy
B) t >t
r)t<t,.

30. Kputnueckoe 3naueHue kputepusi CThIOJIEHTa OMpENeNsIeTcs Mo TabiuaMm MpH YWCiIe CTeleHel
CBOOOMBI:

a)v=Nm;

6) v=m (N-1);
B) V=N (m-1);
r)v=N (m+1).

31. Ilpu npumenennu [1®D mns nByxGhaKTOPHOH 3amaudM HPH TPeX MHApaUIETbHBIX OIBITaX OIMBITHOE
3Ha4YeHne kpurepus CTerofeHTa mpu yposHe 3HaunmMoctH 0,05 paBHo:

a) 1,31;

0)2,31;

B) 3,31;

r)4,31.



32. Tlpu npumenenmu [IPD nmns ABYX(paKTOpPHOW 3ajadud TPH TpPeX MMAPALICIBHBIX OMNBITAX IS

kod¢dunmenta by, moaydeHo omeiTHOE 3HadeHue Kputepus CrhiomeHTa, paBHoe 0,44. Ykaszarh JBa TPaBHIBHBIX

OTBECTA.

a) koaumuent by, He 3HAuMM pH ypoBHEe 3HaUEMOcTH 0,05;

6) koo durment by, 3HauMM 1pu yposHe 3Haunmoctu 0,05;

B) k03¢ durmeHT by, He 3HAYMM IIPH TOBEPUTETbHOM BepostHOCTH 0,95;
r) ko3 duieHt by, 3HaUNM npu moBepuTenbHOU BeposTHOCTH 0,95.

33. AleKBaTHOCTh MaTeMaTHYECKON MOJIENTH OLIEHUBAETCS 110 KPUTEPHIO:
a) Koxpena;

0) CthrofICHTA,

B) [IupcoHna;

r) @umepa.

34. Turore3a 00 a/IeKBaTHOCTH MPUHUMACTCS TIPH YCIOBHH, CCIIH:
a) F>Fy,;

6) F <Fyq;

B) t> 1)

r)t <t,.

35. Kpurepuii ®uiepa paccunuTbiBaeTcs o popmysie:

a)F =52 /52,

o) F = 5%,”5&:;

B)F =5_ _— SE‘A;

nF=5,.- 5;,_‘.

36. TabnmuHoe 3HaueHHe KpuTepus Puiiepa onpeensieTcs Mpy CTENEeHIX CBOOOIbI:
a)vi=d—-N; v, =N (m-1);

6)vi=N-d;v,=m(N-1);

B) V1 =N -d; v, =N (m-1)

Vi=d-N;v,=m (N-1).

37. Tlpu npumenennn [IDD mis NBYXPaKTOpPHOH 3amadud TpU TPeX MNAPALICTBHBIX OMBITaX IS

k03¢ dunuenra by, ve 3Haunm. TabnuuHoe 3HaueHue KpuTepus Ouinepa npu yposHe 3Hauumoctu 0,05 paBHo:

a) 3,32;
0) 4,32;
B) 5,32;
r) 6,32.

38. Ilpm mpumenennn [IDD mis NBYXPaKTOpPHOH 3amadud TpU TPeX MNAPALICTBHBIX OMBITaX IS

k03¢ ¢unuenra by, He 3Haumm. OmnbiTHOEe 3Ha4YeHue kputepus Duinepa paBHo 0,19. YkaszaTh [Ba NPaBUIBHBIX

OTBETA:

a) MOJIeNb aJiekBaTHa Ipu ypoBHe 3HaunMocTH 0,05;

6) MozieJb aJieKBaTHA NIPH JJOBEpUTENbHON BeposiTHocTH 0,95;

B) MOJIeIb HE aJIeKBaTHA IpH ypoBHe 3HauumoctH 0,05;

') MOJIEJIb HE a/IeKBaTHA MPH JOBEPHUTEIBbHOU BeposiTHOCTH (,95.

39. Ilpm mpuMeHEeHUH IpPOOHOTO (AKTOPHOTO SKCIEPHMEHTa UIA Tpex(paKTOPHOH 3amadMl ypaBHEHUE

perpeccum UMeeT BUL:

a)V =by +byx, + by, + byxg + bygx x,xg;
6)¥ = by + byag x1252%5;

B) Y = byx, +byx, + byxyg

Ny =by +byx, + byx, + byxg.

40. KonmmuecTBo onbiToB B JIPD onpeaensercs o hopmyie:

a)N — 2n+1;
6) N =27
N =2""1

nN=2-(n-1)



Jdoxnan
0 IUCIUIUTHHE «AHAJUTHYECKUE U YHCICHHBIC METOIBI B IDTAHUPOBAHHUH SKCIIEPIMEHTA W HHKEHEPHOM
aHaIM3e»

Texymuii KOHTPOIIb B (popMe NOKITaga MpeAHa3HAYCH IS TOBEPKH U 3aKPEIUICHNS TEOPETUUECKUX U MPAKTHIECKUX
3HaHUH y 00ydJaronierocs o u3y4aeMoii Teme.
TeMa ok1a1a: KAHATUTHYECKOE HAYYHOE HCCJIEeI0BAHNE).
CtpykTypa nokjiana:
. @opmanusanus npouecca UCCIeJOBaHUS.
. CTpyKTypa aHaJIUTHUECKOTO UCCIICIOBAHHUS.
. MaTteMaTHueckoe MOJETUPOBaHUE, KaK 3JIEMEHT aHAIUTHUECKOTO UCCIIEIOBAHMUS.
. MaTeMaTHueckast MOZieIb U MaTeMaTUYECKOE OIHCaHUE.
. CTarucTiyeckue METOAbI OIIEHKH aA€KBaTHOCTH MaTeMaTHIECKON MOJICITH.
. CTarucTiueckuii MoIX0/1 K aHATUTHIECKOMY HCCIIEIOBAHUIO.
. BBIBOZIBI TIO pe3ynibTaTaM aHATUTHYECKOTO UCCIIEJOBAHMS.

~N NN bW

TeMma n0K1a1a: «IKCHEPHMEHTAIBHOE HAYYHOE HCCIETOBAHUE.
CrpykTypa nokiana:
1. CtpyKTypa 9KCIepUMEHTAIBHOTO HCCIEA0BaHNUS.
2. I[TocTanoBka 3aa4un skcriepuMenTa. OnpeneneHne U ATanbl IKCIIepUMEHTA.
3. CTaTI/ICTI/I‘IeCKI/Ie METOABI IMJIaHUPOBAHUA SKCIEPUMCHTAJILHOI'O UCCIICJOBAHUA.
4. OnTuMu3anus.
5. O0mwme cBeneHus 00 IKCIEPHUMEHTAILHOM 000PYAOBAaHIH U METOIaX U3MEPEHUS MapaMeTPOB HCCIICYyEMBIX
TIPOIIECCOB.
6. O6paboTKa Pe3yNbTATOB IKCIEPUMEHTAIEHOTO UCCIICIOBAHMS.
7. BBIBOIBI IO pe3yabTaTaM 3KCIIEPUMEHTAIHHOTO HCCIICOBaHUS.

Tema noknaga: «KoppeasiunoHHBIN aHAIN3 M CTATHCTHYECKAs] METOUKA IVIAHHPOBAHUS IKCIIEPUMEHTa».
CrpykTypa nokiana:

1. KoppensamuoHHbIi aHAIN3.

2. 3agauu, periaeMsble ¢ UCIIOIb30BaHUEM KOPPEIAIMOHHOTO aHAIIN3a.

3. OneHKa JOCTOBEPHOCTH KOPPESIIMOHHOTO aHANIN3a. 3aKOHbI paclpeleIeHus] CIIyIaiHbIX BEJTMUNH.

4. I'mcrorpaMMBbl pactpeaeIeHusI.

5. BBIBOJIBI 110 pe3yJbTaTaM KCIIEPUMEHTAIBHOTO HCCIIE0BAHUSL.

Tema gokiaana: «PerpeccuoHHbIi aHATU3 U YPaBHEeHUE MHOKeCTBEeHHOM perpeccun. MeToabl
ANMpPOKCHMALMI.
CrpykTypa nokiana:
1. Perpeccronnbiii aHanu3. Y paBHEHHE MHOKECTBEHHOW PETPECCHH.
2. BrisBrieHue (yHKIMOHATBHBIX 3aBUCHIMOCTEH.
3. MeTozb! annpoKCUMaIy SKCIEPUMEHTAIBHBIX TaHHBIX.
4. TTonuaoMm YeOblieBa 1 METO/I HANMEHBIIIUX KBAJPaTOB.
5. Cratuctuyeckue MeToabl 00pabOTKH SKCIIEPUMEHTAIbHBIX JaHHBIX.
6. BIBOJIBI 110 pe3yibTaTaM 3KCIIEPUMEHTAIBHOIO HCCIIEIOBAHUSL.

Tema noknaga: «MeToasl U 000pyA0BaHuUeE /151 MPOBedeHUs HccaeoBaHMil. TapupoBKa cucTeM U3MepeHHii.
To4yHOCTH H3MEpEeHUID.
CrpykTypa noknana:
. Metozpl n 06opyaoBaHue IS IPOBEICHUST H3MEPEHHH.
. OGopynoBanue Al 3aJaHUSI TECTOBBIX PEKHMOB.
. CucteMsl U3MepeHus: KOHTPOIUPYEMBIX TapaMETPOB.
. TapupoBka cucTeM U3MEpEHUil CUl, MOMEHTOB, JaBJICHUS, YACTOThI BPAILICHHS.
. TouHocTs n3MepeHnii. AGCONIOTHAS U IPUBEACHHAS TOTPEITHOCT N3MEPEHUSL.
. I3Mepenne npu MoMOIIH 3JIeKTPOHHO-TYYEBOT0 OCIruuIorpada.
. AHanoro-nmppoBoe peodpa3oBaHue.
. BEIBOIBI IO pe3ynbTaTaM 3KCIIEpUMEHTATBHOTO HCCIEI0BAHNUS.
PesynbTarhl TeKymiero KOHTPOJS B (¢GopMe [OKJIaga OICHUBAIOTCS IOCPEJACTBOM HWHTETrPATbLHOMN
(1IeTOCTHOM) IBYXYPOBHEBOH IIIKAJIBI.
Coneprxanue A0KIaja:

00NN D W -

- IIOCTaHOBKA LIEJH U 3a/1a4 paboTHI;
- MaTpuIa INIaHUPOBAHUS SKCIIEPUMEHTA;

- pe3ynbTaThl IPOBEPKH BOCHPOM3BOAMMOCTH ONBITOB. Pe3ymbTaTel pacdeToB Ko3(pduimenton



perpeccun 1 IPOBEPKU MX CTATHCTUIECKOM 3HAYMMOCTH;
- pe3ynmbTaThl MPOBEPKH aICKBATHOCTH MOIYICHHON UCXOTHBIMHU SKCIIEPUMEHTAIbHBIMH JAHHBIMU;
- MaTreMaTH4ecKas MOJICb HCCIIeIyeMOro 00beKTa B HOPMUPOBAHHBIX U (PH3UUCCKUX MICPEMCHHBIX;

- BBIBOJIBI U NPEAJIONKEHUS O XOJ€ JaNbHEHINX UCCIIeAOBaHUM, COCTaBICHHbIE HA OCHOBAHUU aHAJIN3a
MaTeMaTU4eCKOW MOJIEIH.

Joknan umeer oOmIyro (GopMyITHpPOBKY C TEeMOH, M3y4aeMoOil B JaHHBIH NMEpHOI B JIGKIMOHHOM Kypce,
OTIpENIENAIONIYI0 €r0 COAEPKaHUE.

PesynbraThl Tekymiero KOHTposii B (opMe AOKJIaga OLEHHBAIOTCS IOCPEICTBOM HWHTETPATbHOU
(11enoCTHOM) IBYXYPOBHEBOH ILIKAJIBI.
ITTkana oLleHUBaHUS:

IIxana

Iloka3aTesn oneHUBAHUS
OINCHUBAHUA

OIIPEIETIEHHOTO YPOBHS:

- 3HAHHA TEOPETUYECKOTO MaTepHaa 110 TEME YCBOCHBI B IIOJTHOM 00bEME;
3adreHo - IOKa3aJI BIaJACHHE INTEPaTypo 1o U3y4aeMoil mpobieMaTHKe

- KOPPEKTHO M MPaBHIBHO 0(hOpMIICHA TTPE3CHTALINS;

00yJaroImuxcsl.

OTIPENIeIIEHHOTO YPOBHSI:

- 00HapyYXUJI CyIECTBEHHBIE IPOOEIIbl B 3HAHMM TEOPETUYECKOT0 MaTepuaa o TeMe;
He 3aureno - IPEACTaBHII MIPE3EHTAIIMIO, HE Y/IOBJIETBOPSIONIYI0 TPEOOBaHUSIM K €€ BBIIOJIHEHUIO;
- HE OPUEHTHUPYETCS B MaTepuasax JUTEpaTypsl 0 TeMe A0KIafa;

o0y4aromuxcs

MeTtoanyecKkne MaTepuaJibl, ONpeesiiole NPoueaypy OleHUBAHUS

[Mpouenypa oneHMBaHUS 3HAHWH, YMEHHH W HAaBBIKOB IPH IPOBEACHHM TEKYIICH aTTecTanuy B (Gopme
JIOKJIaJia ONPEAEISIETCS CIEAYIOMMMH METOANIECKUMHI YKa3aHUAMH:

® TI0CIIe N3yUYEHUs TEOPETHUYECKHUX BOIIPOCOB M aHAJIN3a, JAHHBIX 110 TeMe JOKJaaa o0yJaromuiics
MPE/ICTABISIET HA 00CYX/ICHHUE PUTOTOBJICHHYIO Mpe3eHTaluio (6 —8 ciaifnos);

® TIpH MOATOTOBKE K JIOKJIAa Ly 00yYaroImeMycsi IOMUMO OOpaIieHus K JICKIHOHHOMY MaTepuaiy
PEKOMEHAYETCS BOCIIONB30BATHCS JINTEPATYPHBIMI HCTOYHUKAMH, & TAKXKE 3JIEKTPOHHBIMHU pECypcaMy IO BBIOOpPY
oby4arorero;

e paboTa HaJ Mpe3eHTaIed IPOBOJUTCS B AyAUTOPHUSX, OTBEACHHBIX IS CAMOCTOSITENIFHON paboThI
oOyuaromuxcs, JIN00 B IOMAITHAX YCIOBHSAX;

® OIIEHKA MPE/ICTaBICHHOT0 TOKIaja MPOBOIUTCS MOCPEICTBOM HHTETPAIBHOH (1I€IOCTHOM)
JIBYXYPOBHEBOH ILIKAJIBL;

® CPOKH ITOJITOTOBKH JJOKJIaJ[a B TEYCHUH CEMECTPA.

O6y‘lalOIlIPII710H (02:3) £ () § JJICMCHTaAMU HpO(i)eCCI/IOHaJ'ILHLIX KOMIETCHUIMH B paMKax

- AaBaJl BEPHBIC OTBCTHI HAa YTOYHAIOMIUC AOIMOJHUTCIIbHBIC BONPOCHI HNPCIIOAABATCIIA U APYTIUX

O6yqa}0mm‘/ic;1 HC OBJaAC]I JSJICMCHTaAMHU Hpoq)CCCHOHaHLHBIX KOMHCTGHHI/Iﬁ B paMKax

- HE€ OTBC€YAJl Ha YTOYHAIOIIHUC JOMOJHHUTCIBHBIC BOIIPOCHI IMperoAaBaTeida W APYyrux




ITpunoxenne 3

OIMUCAHUE MATEPUAJIBHO-TEXHUYECKO! BA3bI [10 JUCLIAIIJIMHE
«AHAITUTHYECKHE M YHCICHHBIE METO bl IUTAHMPOBAHMS SKCIIEPUMEHTA ¥ HH)KCHEPHOM aHAJIN3E»

HanmenoBanue
CIIENMAIbHBIX [TOMEIIEHNI

OCHAIIEHHOCTh CITELHAIbHBIX [TOMEIIEHUI

y4eOHbIe ayJUTOPHHU JUIS
MIPOBECHUS 3aHATHI
CEeMHMHapCKOTr'o THIIA,
nmabopaTopun

I-317 Jlocka, pabodee MeCTO MpemojgaBaTeis, KOMIUIEKT CTOJIOB M CTYNbEB IS
00y4aroMuUXCsl, KOMIUIEKT MYJIbTUMEIUHHOI0 000PYIOBaHUS C 9KPAaHOM, KOMIBIOTEP
Coucok I1O: Windows, Microsoft Office, Kaspersky Antivirus u cB00OOIHO
pacIpoctpaHsieMoe porpaMMHoe o0ecrieueHne

I'-314 Jlocka, pabodee MeCTO MpENOJABATENsl, KOMIUIGKT CTOJIOB M CTYJBEB JUIS
oOyvaromuxcs, mkadp (ceid), 9 KOMIBIOTEPOB, KOMIUICKT MYJIbTHUMEAUAHOTO
000pyJI0BaHUS C SKPAHOM
Crmucox I10: Windows, Microsoft Office,
pacmpocTpaHseMOoe POrpaMMHOE 00eCIICUCHUE

Kaspersky Antivirus u cBo6GomHO

I'-311 Jlocka, pabouee MeCTO TpenojaBarelisi, KOMIUIEKT CTOJOB M CTYJIbEB JUIs
00yJaromuxcs, yCTaHOBKA MacTepH3alnoHHas, 0o4uka 205 JUTPOB ¢ KPpaHOM, OXJIQJHUTEINb
monoka OM-1A, ouncturens Mosnoka OM-1, u3mepurenbHbiii koMmiekT K-50, koMmiekT
IUTAKATOB 10 TucHUIUIHE «HOBBIE MAaIMHBI 1 000PYIOBaHHE B JKHBOTHOBOACTBE)

I-308 [locka, pabodee MeCTO MpemogaBaTels, KOMIUIEKT CTOJIOB M CTYJNbEB LIS
o0y4aromuxcs, 7 KOMIIBIOTEPOB

Cmucox I1O: Windows, Microsoft Office,
pacnpocTpaHsieMoe IporpaMMHOE 0OecrieueHIe»

Kaspersky Antivirus u cB0o6OIHO

HOMEIIEHUE AT
CaMOCTOSITENILHOM PaboThI

B-202 6ubnuoteka, 3a1 AIEKTPOHHBIX PECYypPCOB

Pabouee MecTo agMUHHCTpaTOpa, KOMITBIOTEpHAsE MeOenb, KOMIBIOTEP aJMHHUCTPATOPA,
11 nepcoHaNbHBIX KOMIBIOTEPOB, 3 IPUHTEPA, BUJCOYBEITHUNUTEIb.

Crucox I1O: Windows, Microsoft Office, Kaspersky Antivirusu
pacrpoctpaHsieMoe nporpaMMHoe o0ecrieueHue.

C BO3MOXHOCTBIO TOAKIIOYEHHs1 K ceTH «lHTepHeT» u olecredeHus AocTyna B
IEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely OpTaHHU3AIHH.

CcBOOOIHO

yueOHast ay JUTOPHS JJIst
KypCOBOTO
MIPOCKTUPOBAHUA
(BBIMOJTHEHUS KYPCOBBIX
pabor)

203 [ocka, pabodee MeCTO MpenojaBaTeis, KOMIUIEKT CTOJIOB M CTYJNbEB LIS
00y4Jaromuxcsi, KOMIUIEKT MYJBTHMEIUHHOTO O00OpYZOBaHMS, KOMIUIEKT IIIaKaTOB,
npoounka JIKP-3. Cromcokx I1O: Windows, Microsoft Office, Kaspersky Antivirus u
cBOOOJIHO pacrpocTpaHsieMoe IporpaMMHOE oOecTieueHre

I-314 [locka, pabodee MeCTO MpenojaBaTeis, KOMIUIEKT CTOJIOB M CTYJNbEB JUISA
oOywaromuxcs, mKkad (ceid), 9 KOMIBIOTEPOB, KOMIUICKT MYIbTHMEAUHHOTO
000pyI0BaHMS C SKPAHOM
Cmucox IIO: Windows, Microsoft Office,
pacIpocTpaHsIeMoe PorpaMMHoe oOecrieueHne

Kaspersky Antivirus u cBoGomHO

I'-311 J[locka, pabodee MecTO MpenojaBaTeNsi, KOMIUIEKT CTOJOB W CTYJIbEB IS
oOydaromuxcsi, ycTaHOBKa NacTepu3alnoHHast, 6o4yka 205 JUTPOB ¢ KpaHOM, OXJIATUTENhb
Mmoisioka OM-1A, ounctutens mosoka OM-1, usaMeputensubiii KoMIUIeKT K-50, koMIuiekT
IJIAKATOB I10 JUCIIUITIIIMHE «HoBble MaluHbI 1 060pyHOBaHI/Ie B ) KUBOTHOBO/ICTBEC»

I'-308 Jlocka, pabodee MecTO MpenojaBaTeNss, KOMIUIEKT CTOJOB W CTYJBEB IS
o0y4aromuxcsi, 7 KOMITLIOTEPOB

Croucox I10: Windows, Microsoft Office,
pacmnpocTpaHseMOoe IPOrpaMMHOE 00ECIICUCHUEY

Kaspersky Antivirus u cBob6oaHO

y4eOHbIE ayTUTOPUN JJIsI
TPYIIOBBIX U
WHJIMBUIYaJIbHBIX
KOHCYJIbTallUH

I-203 [locka, pabodee MeCTO MpeNoJaBaTeis, KOMIUIEKT CTOJIOB M CTYJNBEB JUIS
00y4aroImuXxcs, KOMIUICKT MYJIBTUMEIUHHOTO OOOpPYJOBaHUS, KOMIUICKT IUIaKaTOB,
apoounka JIKP-3. Cmmcok I1O: Windows, Microsoft Office, Kaspersky Antivirus n
cBOOOJTHO pacIpOCTpaHsIEeMOe IPOrpaMMHOe 00ecIIeYeHIE

I-205 [locka, pabodee MeCTO MpenojaBaTeis, KOMIUIEKT CTOJIOB M CTYJNBEB JUIS
oOydaromuxcsi, arperaT WHIUBHIyalnbHOTro moeHus YJII-1, 2 nounbHBIX anmapata, 2
JMOWJILHBIX ammapaTa ¢ BeJpaMu, 3 MyJbcaTopa JJisl JTOWJIBHBIX allapaToB C MOMApHBIM
noenuem I1I11-2, cenaparop-ciaukootaenutenas JKS-OCB, cTeHn AMarHOCTHKY, YIeOHbIH
crean JounpHas ycraHoBka YJIM, pesepByap-oxnagutens PO-0,63, Hacoc BaKyyMHBIH
HBM-70, xoMrmieKkT miakatoB «MexaHu3alys IOCHHs KOPOB M TepBHYHAs 00paboTKa
MOJIOKa», KOMIUIEKT IUIaKaToB «MexaHu3alus MPHUTOTOBIEHUS W pa3gada KOPMOB Ha
¢depmax KPC (Bb1O0pKa), KOMIUIEKT I1akaTtoB «llepBuyHast 00paboTKa MOJIOKa»

311 [Jocka, pabodee MeCTO MpENOJABATENs, KOMIUIEKT CTOJIOB M CTYJNBEB JUIS
00yYaroIuXCs, YCTAHOBKA MacTepH3aluoHHast, 6ouka 205 JUTPOB ¢ KPaHOM, OXJIAJHUTEIb
mosioka OM-1A, ouncturens mosnioka OM-1, u3mepurenbubiii koMmiekT K-50, koMIuiekT




IIAKaTOB IO JUCHUIIIIMHC «HoBBIe MallIUHbI U o6opy,u03aHHe B XKUBOTHOBOJCTBC»

I'-308 Jlocka, pabodee MeCTO MpENOJABATENsl, KOMIUIGKT CTOJIOB M CTYJIBEB JUIS
oOyJaromuxcs, 7 KOMITBIOTEPOB

Coucok I10: Windows, Microsoft Office, Kaspersky Antivirus u cBoGomHO
pacIpocTpaHsieMoe IporpaMMHOe 00ecTieueHHE)»

y4eOHbIe ayJUTOPHHU JUIS
TEKYLIET0 KOHTPOJISL U
IIPOMEKYTOUHOI
aTTecTaluu

203 [locka, pabodee MeCTO MpemojaBaTeis, KOMIUIEKT CTOJIOB M CTYNbEB LIS
00ydJaromuxcsi, KOMIUIEKT MYJbTHMEIUHHOTO O00OpYAOBaHUS, KOMIUIEKT IIJIaKaTOB,
npobunka JIKP-3. Cmomcox I1O: Windows, Microsoft Office, Kaspersky Antivirus u
cBOOOMIHO pacmpocTpaHsieMOe IPorpaMMHOe oOecTieueHne

314 Jlocka, pabodee MecCTO MpemojaBaTels, KOMIUIEKT CTOJIOB M CTYJNbEB LIS
oOyuvatomuxcsi, mkad (ceiid), 9 KOMIBIOTEPOB, KOMIUIEKT MYJIbTUMEIUHHOTO
000pYJI0BaHUS C IKPAHOM

Coucok I10: Windows, Microsoft Office, Kaspersky Antivirus u cBo6ogHO
pacnpocTpaHsieMoe IporpaMMHoe obecreueHue

I-311 Jlocka, pabodee MeCTO MpemojaBaTeis, KOMIUIGKT CTOJIOB W CTYJbEB IS
00yYaroIuXcs, YCTAHOBKA MacTepu3anuoHHas, 6o4yka 205 JUTPOB ¢ KPAHOM, OXJIAJUTEIb
mosioka OM-1A, ounctutens Mosnoka OM-1, uameputenbubiii koMIiekT K-50, koMIiexT
IUTAKATOB 10 TucHUILIHE «HOBBIE MaIMHBI 1 000PYIOBaHHE B JKHBOTHOBOJACTBE)

I-308 Jlocka, pabodee MeCTO TMperojaBaTels, KOMIUIEKT CTOJIOB M CTYJNbEB I
o0y4aromuxcs, 7 KOMIIBIOTEPOB

Cmucox IIO: Windows, Microsoft Office, Kaspersky Antivirus u cB0obOIHO
pacIpocTpaHsieMoe IporpaMMHOe o0ecTieueHUE»




Ilepeuenn

ITpunoxenne 4

TIEPUOTNICCKIX N3JaHUN, pEKOMEHIYEMBIH 110 TUCIIHIUIHHE
«AHaIUTHYECKUE U YMCICHHBIE METOIBI B INIAHMPOBAHNH SKCIIEPUMEHTA ¥ HHKCHEPHOM aHAIIN3E»

HanmenoBanue

Hannuue goctyna

Hoctmwkenns Hayku 1 TexHUKH AITK[Tekcr]:000 "Pen. xyp.
" Noctmwkenus Hayku U TeXxHukd AITK"

Yuraneasiii 3ai1 oundanorexkn ®I'BOY BO Bsrckuii
TATY

CenbcKoX03HCTBeHHAS TeXHUKA[ TeKCT]: 00CTyKUBaHUE 1
PEMOHT : Hay4.-IIPOu3B. XXypH. / yupeauresns OO0
"Unnenennent Macc Meaua"

Yuraneasiii 3ai1 onodanorexkun ®I'BOY BO Bsrckwmit
TATY

MexaHu3anus 1 NeKTpUQUKaIms ceabcKoro xo3siicTal Teker] :
TEOpeT. U Hay4.-TIPaKT. XypH. / yupeautenas AHO Pen. xypH.
"MexaHu3anus ¥ JIeKTpuUKalys cel. Xo3-Ba"

YuranbHeiil 3a1 6ubauoreku PI'6OY BO Barckuit
TATY

Cenbckuii Mmexanu3atop[ Teker]: Hayd.-momyJ1. MPOU3B. KYPH. /
yupeautenu : M-Bo cein. xo3-Ba P®, OOO "Husa"

YuranbHeiil 3ai1 6ubnuoreku PI'6OY BO Bsarckuit
TATY

TexHuka B ceibckoM x03siicTBe[ TekeT]: Hayd.-TeopeT. KypH. /
yupenurens Poc. akan. c.-X. HayK

YuranbHseiil 3a1 6ubnuoreku PI'EOY BO Bsarckuit
TATY

Texuuka u obopynoBanue s cena[Teker]: exemec. uHGOPM. -
peKiIaM. H Hay4.-TIpou3B. KypH. / yupenurens OT'HY
"Pocurdopmarporex”

YuranbHseiil 3a1 6udnuoreku PI'6OY BO Bsarckuit
TATY

TpaxTopsl u cenbpxo3maiinHbl[ Tekcr]: exemec. Hayd.-PakKT.
KYpH. / yapenutens Penakiys

Yuraneasiii 3ai1 ounodinorexkun ®I'BOY BO Bsrckuit
TATY

Umxenepro-texumueckoe obecriedenne AIIK[Tekct]: ped.
KypH. / yapeaurenu : THCXB Poccenpxozakanemrn, ®PTBHY
"Pocurdopmarporex”

Yuraneasiii 3a51 ounodanorekun PI'BOY BO Bsarckuit
TATY
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