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1. IEPEYEHDb IINTAHUPYEMBIX PE3YJIBTATOB OBYUYEHMUS 110
JAUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMHU PE3YJIbTATAMHM
OCBOEHUS OBPA3OBATEJBbHOHN ITPOT'PAMMBI

1.1 Ilnanupyemslii mporecc 00y4eHus M0 AUCLUILTUHE, HarpaBiieH Ha (JOpMUpPOBaHHE
3HAHUSA, YMEHUU U HaBBIKOB:

dopmupyemble 3HaHUS, YMEHUS U HABBIKU

3nanue: COBPCMCHHBIX TCH,Z[@HI_II/Iﬁ MMPUMCHCHU METOOOB MaTeMaTn4dYCcCKOro
MOJIETTUPOBAHUS MUIIEBBIX MPOIYKTOB >KMBOTHOTO IMPOUCXOXIACHUS; OCHOBHBIX HaIlpaBJICHUN
(GbyHIaMEHTAIBHBIX U MPUKJIAJIHBIX HAYYHBIX MCCICIOBAHUN B OONACTH MHINEBHIX TEXHOJOTHI;
OCHOBHBIX METOJOB 00pabOTKM M aHajdu3a SKCIEPUMEHTAbHBIX MAHHBIX IPU BBINOJIHEHUU
HAayYHBIX I/ICCJIC,Z[OBaHPlﬁ; OCHOBHBIX METOAOB MarTeMaTndcCKoro MOACIINPOBAHUA
MPOEKTUPOBAHUS MPOAYKTOB MUTAHUS AJi1 pa3pabOTKHM HOBBIX METOJIOB U UX NPUMEHEHUS B
CaMOCTOSITEIBHOM H&y‘lHO-HCCHCI{OB&TCHBCKOﬁ ACATCIIbHOCTH, BKJIHOYasda BOIIPOCHL
IMPOMBIIUIEHHON JKOJIOTMM M OMOTEXHOJIOTWH; TMPUKIAJAHBIX MaTeMaTHYeCKUX Mojenei
PCUCIITYp U (byHKI_[I/IOHaJIBHO-TGXHOHOI‘I/I‘-IGCKI/IX CBOMICTB MUIICBBIX MPOAYKTOB IAJId MOJTYYCHUSA
HAyYHBIX JIAHHBIX; COBPEMEHHOI'O MPOTPaMMHOI0 OOeCHedeHHus AJisi MPOECKTUPOBAHUS HOBBIX
PCUCIITYP, OCHOBHBIX IMPUHIUIIOB COCTABJICHUSA aJITOPUTMaA pa3pa60TI<H TEXHOJIOTUH MACHBIX,
MOJIOYHBIX M PBIOHBIX MPOAYKTOB C HCIIOJIB30BAaHHEM MHUKPOOMOJIOTHYECKUX (EPMEHTHBIX, a
TaKXeE 6HOHOI‘I/I‘ICCKI/I AKTHUBHBIX BCIICCTB U HATYPAJIbHBIX HHTPCAUCHTOB.

Vmenue: BpIOUMpaTh U MPUMEHSTH NMPU MPOBEACHUU (YHIAMEHTAIBHBIX M MPUKIAJIHBIX
HAayYHBIX I/ICC.He,Z[OBaHI/Iﬁ MCTOAblI MATCMATHYCCKOI0 MOJACIUPOBAHHA C HCIHOJB30BAHUCM
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHH; NPUMEHATH METOJ MaTeMaTU4ecKOro
IUTAHUPOBAHUS JKCIIEPUMEHTa U 00pabaThiBaTh SKCIICPUMEHTAJbHBIC JAaHHBIC I HAYYHBIX
UCCIIEIOBAaHUM ¥ HMHQOPMALIMOHHBIE TEXHOJOTUU JJid MYyOJUYHOrO TMPEICTaBICHHUS] HX
PE3YIbTATOB; NPUMCHATH MCTOJAblI MATCMATUYCCKOTO MOJACIHNPOBAHUA C ILCIBIO pa3pa60TKH
HOBBIX WJIM  MOJUM(UUMPOBAHHBIX METOJOB  MCCIEAOBAaHMS W  MX NPUMEHEHHUIO B
CaMOCTOSITEIBHOM HaquO-HCCHGI[OBaTCHBCKOﬁ JACATCIIbHOCTH, paBpaGaTBIBaTB MOoAaeIn
peuenTyp MHIIEBbIX MNPOAYKTOB, TEXHOJOTMYECKUX TMPOIIECCOB HAa OCHOBE METO/OB
MAaTCMAaTUYCCKOro IMPOrpaMMHpOBAHUA; MMPUMCHATbL MCTOH OSKCICPTHBIX OLICHOK IIpU 0T6ope
(bakTOpoB ISl MOCTPOEHUSI MAaTEMAaTHUECKUX MOJIETed TEeXHOJOTHYECKUX MPOIECCOB MUIIEBBIX
IPOM3BOJICTB; pa3pabaThIBaTh MaTEeMAaTHYECKUE MOJENU PELENTyp M TEXHOJIOTMH MpPOAYKTOB
Pa3IUYHOTrO 1€JIEBOr0 Ha3HAYEHHUS C 3a/IaHHBIMHU CBOMCTBAMH, KOJIMYECTBEHHBIM COOTHOILIEHHEM
" KaYCCTBCHHBIM COCTABOM HYTPHCHTOB.

Hasvix u / umu onolm OesmenvHocmu: BIAJAE€Th HAaBbIKAMH MaTEMaTHYECKOTO
IUTAHUPOBAHMSI HAyYHOT'O HSKCHEPUMEHTa, O00paOOTKU HKCHEPUMEHTANbHBIX JAaHHBIX; BIAJCTh
HaBbIKaMU MyOJIMYHOTO TMPEACTABICHUS U OOCYXKICHHS pPEe3yJbTaTOB BBIMOJIHEHHBIX HAyYHBIX
I/ICC.He,Z[OBaHI/Iﬁ B 06HaCTI/I MAaTCMAaTUYCCKOro MOACINPOBAHUSA MUIICBLIX NIPOJAYKTOB JKUBOTHOTO
MPOUCXOXKICHUS; UCIIONb30BAHMS METOJAOB MaTeMaTH4YECKOI0 MOJAEIUPOBAHUS U COBPEMEHHBIX
CpCACTB I/IH(l)OpMaI_II/IOHHBIX TEeXHOJIOTUH JJIA pa3pa60TKH HOBBIX METOJOB HCCIIEAOBaAHUSA B
chepe  OHMOTEXHOJIOTWH; TIOCTAHOBKM M  pEUICHUS  HAyYHO-UCCIENOBATENbCKUX U
HpO(l)eCCI/IOHaJIBHBIX 3ala4 C HCIOJb30BAHUCM MCTOJOB MATCMATHYCCKOI'0 MOJCIMPOBAHUA U
HCITOJIH30BaHUS COOTBETCTBYIOIIEH J1TA00PAaTOPHONU M HHCTPYMEHTAILHOM 0a3bl; CAaMOCTOSTEIIEHO
pa3pa6aTBIBaTI: TEXHOJIOTMHU MSACHBIX, MOJIOYHBIX H pBI6HI>IX MNPpOAYKTOB Ha OCHOBC
MaTeMaTHUYeCKUX MoJienel 1 HPOPMAIIMOHHBIX TEXHOJIOTHIA.



2. OBPBEM JUCIHUIIVIMHBI B 3BAYETHBIX EJIUHUIIAX C YKASAHUEM
KO/INYECTBA AKAJEMHYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCHA C TIPEITIOJABATEJIEM U HA
CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCS

KonTakTHasi paboTa ¢ npenogaBaresaeM dopma
Tpynoe CamocrosT .
NPOMEKYTOYHOM
Cemec |[MKOCTB ., [(IIpakTy.|KonTakTHas padora|eabHast
Jleknuii, " arrectauuu (3K3./
p (3.E./ wac. | 3AHATHH, |HA NPOMEKYTOUHYIO pabora, 329€T ¢ ONEHK
qgac. : qgac. aTTecTAlMIO, Yac. [4ac. . :
2022 rox Habopa
4 | 3108 | 18 | 18 | 2 3auer
2023 rox Habopa
4 | 3108 | 18 | 18 | | 72 3auer
2024 rox Habopa
4 | 3/108 | 18 | 18 | | 72 3auer

3. COAEP KAHUE JUCHUIIVINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJIEMAYECKHX YACOB Y BUJIOB YYEBHBIX 3AHATHIA

3.1 CTpyKTypa AUCHHUIIIMHBI COCTOUT U3 Pa3JeNoB (TeM):
CTpykTypa AncuuIuinHbl «MaTtemaTu4eckoe MoeIMPOBAHME NPOAYKTOB ;KMBOTHOTO

NPOUCXOKICHHUS
Pa3znea 1 «TeopeTnueckue OCHOBBI Pasznen 2 «CoBpeMeHHbBIE MOIXObI K
MaTEMaTHYECKOT0 MOJIEITMPOBAHUS» IIPOEKTUPOBAHMIO PELENTYpP NPOAYKTOB
UTAHUS
Pa3nen 3 «Anroputmsl pacuera peuentyp | Pasmea 4 «MaremaTnueckoe IIaHUPOBaHUE
IUILEBBIX MPOTYKTOBY HKCIEPUMEHTA JIJIS PEIICHUS] HAyYHBIX U

MPOU3BOJACTBCHHBIX 3a1a4 MPOCKTUPOBAHUA
IMPOAYKTOB ITUTAHUS

Pasznea S «lIpumenenne MeTog0B Pasznea 6 «[IpumeHeHne MeToaa 3KCIEPTHBIX
MaTEMaTUYECKOro MPOrpaMMUPOBAHUS B OLICHOK TIpH 0TOOpE (PaKTOPOB ISl MOCTPOCHUS
MOJICTUPOBAHUN TEXHOJIOTHUECKHUX MaTeMaTU4YEeCKHX MOJEIECH TEXHOIOTHUSCKUX
MIPOLIECCOBY MIPOIIECCOB MUILIEBBIX TPOU3BOACTBY

3.2 CopnepxaHue 3aHATUN JIEKIIMOHHOTO TUIA 0 JUCLUIUIMHE, CTPYKTYPHUPOBAaHHOE IO
paszzenaM C yKa3aHMEM OTBEIECHHOIO Ha HMX KOJMYECTBA AKaJEMHYECKMX 4YacOB M BHJOB
3aHATUN:

Koua-Bo
4acoB
Ouynasn
HaumeHoBaHue dopma
Ne pasjea Kparkoe conep:kanue pasaesia 00y4yeHust
(TembI)
JUCIUIIINHBI 2022-2024
roj
00yueHust
1 | Pa3pmen 1 Bonpoc 1. Posib MaTeEMaTH4€CKOr0 MOJIEIMPOBAHUS B 1
«Teopernueckue HAyYHBIX UCCIIEOBAHUSIX U MPOPECCHOHATHHON
OCHOBBI NESTEIbHOCTH.




Koa-Bo

4acos
Ounas
HaunmeHoBaHue dopma
Ne pasieta Kparkoe coaep:kanune pasaeiia o0y4eHus
(TembI)
JTUCIHUIIINHEI 2022-2024
roj
00y4eHus
MareMaTHueckoro | OCHOBHBIE OHSATHUS MaTEMATUYECKOTO MOACTUPOBAHUS,
MOJIEIUPOBaHUS» | GOPMBI IPEACTABICHUS U pealn3alii MOeNel, METO/IbI
MOJICIIMPOBAHMUSL.
Knaccudukamuss mareMaTH4ECKHUX MOJIETICH.
OCHOBHBIE 3Tanbl MOJICTUPOBAHMSL.
Bormpoc 2. Bnusiane nH(GOpMalMOHHBIX TEXHOJIOTHI Ha 1
pa3BUTHE METOAOJIOIMU MOACITUPOBAHMUS.
Cdepsl 1 mpakTHKa IPUMEHEHUSI MaTeMaTUYECKUX MOJIeNIel B
MUIIEBOM MPOMBIIUIEHHOCTH U IPOPECCHOHATBHBIX HAyYHBIX
UCCJIETOBaHMSIX.
2 | Pa3nmen 2 Bonpoc 1. OcHOBHBIE 3TaIbl MPOEKTUPOBAHUS PELENITYP 1
«CoBpeMeHHbIe CJIOKHBIX MHOTOKOMIIOHEHTHBIX TPOAYKTOB TUTAHMUSI.
MOJXOJIbI K CocraBieHue anropuTMa MpoeKTUPOBAHMS PELIETITYPhI
MPOEKTUPOBAHUIO | MHILEBOTO NpoAyKTa. BeIOOp KpUTEpHsi ONTUMATIbHOCTH.
penenrTyp Bomnpoc 2. CocTaBiieHne CXeMbI 3TaIllOB CO3/1aHUs CII0KHOIO 1
IIPOAYKTOB MHOT'OKOMIIOHEHTHOTO ITPOYKTa MMUTAHU.
TTATaHAD» BrisaBnenue orpannuenuit. Maremarudeckast popMainzarus.
00630p MporpaMMHOTO OOECTICYCHHS pacueTa PerenTyp
MPOAYKTOB MUTAHUS.
3 | Pa3zgen 3 Bompoc 1. MatemaTnueckast MoJenb pacuéra penenTyp 2
«ANTOPUTMBI KHCIIOMOJIOYHBIX TPOAYKTOB.
pacuera pelentyp
MULIEBBIX Bonpoc 2. Marematnueckas MoJieib pacu€ra peLentyp 2
MPOIYKTOB» TIJIaBJICHBIX CHIPOB.
4 | Pa3nen 4 Bonpoc 1. OcHOBHBIE OHATHSA U ONIPEAETICHUS 2
«MareMaT4eckoe | MaTeMaTUYeCKOro MOJEINPOBAHUS SKCIIEPUMEHTA
IUTaHUPOBAHHE Bomnpoc 2. Meroanka nmpoBeieHUs MOJTHOTO (PaKTOPHOTO 2
OKCIEPUMEHTA JJISl | SKCIICPUMEHTA:
pEelICHHs HayYHBIX | — craHgapTU3anms mMaciTada GakTopos,
1 — COCTaBJICHHE MaTpPHUIIbI TNIAHUPOBAHUS,
IPOM3BOJICTBEHHBI
X 327184 — BBIOOp MaTeMaTUYECKOM MOJENU U pacyeT ee
IIPOCKTUPOBaHUA K02 (D PUIIMEHTOB,
MPOJYKTOB
T Ay — TpoBepKa 3HAYMMOCTH K03 PHUIIMEHTOB perpeccun
OLIEHKA a/IeKBATHOCTH MOJIEIH
5 | Pa3nen 5 Bonpoc 1. O6mas 3agaya TMHEIHOTO MPOrpaMMHUPOBAHHUS 2
«lIpumenenue XapaKkTepUCTHUKA JIEMEHTOB MAaTEMATUYECKOU MOJEIN
METOJIOB JUHEHHOr0 MPOrpaMMUPOBAHHUS.

MAaTEMAaTHYICCKOI'O




Koua-Bo
4acoB
Ounas
HaumeHoBaHue dopma
Ne pasieta Kparkoe conep:kanue pasaesia o0y4eHusn
(TembI)
AUCUMILINHBI 2022-2024
roa
00y4eHus
nporpammupoBanu | Bornpoc 2. Maremarnueckasi MOI€sTb ONTUMU3AIUN 2
A B peLEnTypbl MACO-MOJIOYHO-PACTUTENIBHOTO MMAIITETa MO
MOJICJIUPOBAHUU 3aIaHHOMY KPUTEPHUIO ONTUMAIbHOCTH.
TEXHOJIOTHYECKUX
MIPOLIECCOBY
6 | Pa3nen 6 Bormpoc 1. [Ipumenenne MeTona 3KCHEPTHBIX OLEHOK MpU 1
«IIpumenenue ot0ope GhaKTOpOB AJIsi MOCTPOCHUS MATEMATHUECKUX MOJIEIeH
MeTo/a TEXHOJIOTHYECKUX MPOLECCOB MUIIEBBIX TPOU3BOJCTB.
AKCTIEPTHBIX [IpeumyiiecTBa U HEAOCTATKU METO/IA.
OLICHOK IIPH
or6ope paxkropoB | Bompoc 2. AIropuTM METO/a SKCIIEPTHBIX OLEHOK. 1
JUTSl IOCTPOEHUS
MaTEeMaTUYECKHUX
MoJee
TEXHOJIOTHYECKUX
IIPOLIECCOB
MULIEBbIX
MIPOU3BOJCTB»
Hroro 18

3.3 ConeprxkaHue MPaKTHIECKUX/Ta00PaTOPHBIX 3aHITHH MO TUCIUTIIIMHE, B TOM YHCIIE
3JIEMEHTOB MPAKTUYECKON MOATOTOBKH, CTPYKTYPUPOBAHHOE IO pa3feiiaM C YKa3aHUuEM
OTBEJICHHOTO Ha HUX KOJMYECTBA aKaJJeMUYECKIX YacOB U BUJOB 3aHATHII:

Kou-Bo
4acoB
Ounas
HaunmenoBanue | Neu HasBaHue CeMHHAPOB / MPAKTHYECKUX 3aHATHIA / Bun dopma
Ne | paznesa (Tembl) JIAGOPATOPHBIX PadoT / KOJIJIOKBUYMOB. TeKYIIEr0 | o5vyenus
M CIUILINHBI Buo unnoeayuonnvix ¢popm 3anamuil. KOHTPOJIsI 2022
2024 ron
o0y4eHust
1. | Pa3zmen 1 ITpakTrueckoe 3angrue Nel Ormpoc 1
«Teopernueckue | TeopeTuyeckre OCHOBBI MATEMATUYECKOTO
OCHOBBI MOJICJIUPOBAHUSA
MaTeMaTHiCCKoOrO | [Tpakruyeckoe 3anstre N2 3amura 1
MOACTUPOBAHUA? | TTpoGieMbl, COBpEMEHHOE COCTOSIHUE U TIEPCIIEKTHBEI | pedepaTa

Pa3BUTHS TPOU3BOJICTBA MHUILEBHIX TPOTYKTOB
YKUBOTHOT'O ITPOUCX 0K ICHUS




Koa-Bo

4acoB
Ounas
HanmeHnoBanue | Neu HasBaHue CeMHHAPOB / MPAKTHYECKUX 3aHATHIA / Bun dopma
Ne | pasgena (Tembl) J1a60paTOPHBIX PadoT / KOJIJIOKBHYMOB. TEKYIIET0 | o5vyenus
JUCHUILINHbBI Buo unnosayuonnvix ¢popm 3anamuil. KOHTPOJISI 2022
2024 ron
o0yueHust
2. | Pa3nen 2 [IpakTruyeckoe 3ansaTue Ne3 [Ipeszent 1
«CoBpeMEHHbIE CemuHap no teme «CoBpeMEHHOE POrPaMMHOE anus
MOAXOMbI K obecrnieueHue AJig MPOEKTUPOBAHUS pELEnTyp
MPOCKTUPOBAHUIO | MMPOAYKTOB MUTAHUS
penentyp ITpakTrueckoe 3agartue Nod Ornenka 1
HPOAYKTOB CocrapiieHue aaropuTMa IpoeKTUPOBAHUS CTENEHU
THTAHH peuenTypsl NTUIIEBOTO NIPOIYKTa dKUBOTHOTO BBITTOJIHEH
MPOUCXOXKICHUS (Ha BBIOOP yJarerocs) us
Onpenenenne GQyHKIMOHATBHBIX U MOTPEOUTENBCKUX | 3aaHUS
CBOWCTB MPOJIYKTA, BBIOOP KPUTEPHS
ONTUMAIbHOCTH.
OrnpezenieHre BXOJHBIX U BBIXOJHBIX [TapaMeTPOB.
BrisiBiIeHHE OrpaHUYEHUI.
3. | Pa3zgen 3 IIpakTugeckoe 3anagarue Nes Oruenka 2
«AJTOPUTMBI Pa3zpaboTka KOMIBIOTEPHOM MOJIETH pacuéTa CTEIIEHU
pacuera pelenTyp KUCIOMOJIOUHBIX TPOAYKTOB B MS Excel  [BhImoiHEH
peuenryp us
MULIEBbIX 3a1aHUs
IIPOLYKTOB» [IpakTuueckoe 3ausitue Neb OrneHka 2
PazpaboTka  KOMIBIOTEPHOHM  MoJenu  pacuéra | CTeleHU
penentyp miaBieHbIx ceipoB B MS Excel BBITIOJIHEH
ust
3a/1aHUs
4. | Pazgen 4 IIpakTueckoe 3aHsaTue Ne7 OneHka 2
«Matemaruuecko | IloctpoeHne mareMaTHuecKo Mojaenn (PHU3UKO- | CTENCHH
€ IUVIJAHUPOBAHME | XUMUYECKUX CBONCTB  TBOPOKHOW MAacChl TP [BBINOJIHEH
AKCIIEPUMEHTA IIOMOLIA MeTo/a MOJIHOTO (bakTopHOTO ust
JUISL pEIIEHUs skcniepumerTa B MS Excel 3aJaHusg
Hay4HbIX U OueHka 3HAYMMOCTH TIAPaMETPOB MOJEIM MU €€
IIPOU3BOJCTBEHH | aJIEKBAaTHOCTH
BIX 3aJa4 IIpakTrueckoe 3angrue No§ Oruenka 2
npoekTupoBanus | OLEeHKa 3HAYUMOCTH IapaMeTpPOB MOJENTH (PU3UKO- | CTETICHU
MPOIYKTOB XAMHYECKUX CBOWMCTB  TBOPOKHOM MAacChl M €€ | BBIIIOJHE
MIATaHUSD) aJIEKBaTHOCTH HUS
3a/IaHus
5. | Pazgea 5 IIpakTueckoe 3aHsaTHe Ne9 OneHka 1
«lIpumenenue Pa3zpaboTka KOMIBIOTEPHOH MOJAETH ONTUMU3AIMH | CTETIEHU
METO/I0B peUenTypsl MsCO-MOJOYHO-PACTUTEIBHOIO MAIITETA [BHIIIOJIHEH
MaTeMaTHYeCKOr | W pemieHue 3anaun B MS Excel s
0 3a/IaHUs




Koia-Bo
JacoB
Ounas
HanmeHnoBanue | Neu HasBaHue CeMHHAPOB / MPAKTHYECKUX 3aHATHIA / Bun dopma
Ne | pasgena (Tembl) J1a60paTOPHBIX PadoT / KOJIJIOKBHYMOB. TEKYIIET0 | o5vyenus
JUCHUILINHbBI Buo unnosayuonnvix gpopm 3anamuii. KOHTPOJISI 2022
2024 ron
o0yueHust
nporpammupoBan | [Ipaktuyeckoe 3angarue NelQ Ouenka 1
Hsl B AHanmu3 pemieHUss W KOPPEKTUPOBKA  MOJENH | CTENEHU
MOJEIUPOBAHUM | PEUENTYPhI MSICO-MOJIOYHO-PACTUTEIBHOTO NAIITETA | BBIIOJIHE
TEXHOJIOTHYCCKU HUSA
X TIPOIIECCOBY 3aJIaHus
ITpakTrueckoe 3angarue Nell Oruenka 1
Pa3paboTka KOMITBIOTEPHOW MOJENH ONTHMHU3AIUU | CTEIIEHU
penenTypsl miaaBieHoro ceipa «KyOaHOYka» C [BHIIOTHEH
3alaHHBIMA ~ (DYHKIIMOHAJTBLHBIMH ~ CBOMCTBAaMHU U ns
pemenue 3anaun B MS Excel 3aJaHus
ITpakTuueckoe 3ausatue Nel?2 OneHka 1
AHanmu3 pemieHUss W KOPPEKTUPOBKA  MOJENH | CTENEHU
peuentypsl miaBieHoro ceipa «KyOaHOodka» ¢ | BBINOJHE
3a/laHHBIMH (DYHKIIMOHATLHBIMHU CBOWCTBAMU HUSA
3aJIaHus
6. | Pa3zmen 6 ITpakTrueckoe 3augarre Nel3 Oruenka 1
«ITpumenenue [IpumeHeHne MeToma HSKCHEPTHBIX OLEHOK IS | CTEIEHHU
MeTOoIa 3a/1a4¥ BBISIBIICHUS (PAKTOPOB, XaPaKTEPHU3YIOIIUX U [BHITTOTHEH
AKCIEPTHBIX BJIMSIIOIIMX Ha MPOIIECC 3aMeca MIIEHUYHOIO TECTa B ns
OIICHOK TP TECTOMECHILHOM MallluHe MEPUOIUYECKOTO | 3aJaHus
oTbope pakTopoB | ACHCTBUS
JUISL TIOCTPOEHUSA ITpakTrueckoe 3angarue Nel4 Oruenka 1
MaTreMaTtu4eckux | OOpaboTka HKCIEPTHBIX OICHOK M YCTAaHOBJICHHUE | CTETICHU
MOJIeIIei CTENEHU COTJIaCOBAaHHOCTHM MHEHHMH SKCHEPTOB. [BHIMOJIHEH
TEXHOJOTMYECKUX | [IOBBIIIIEHHE COTJIAaCOBAHHOCTH OIEHOK JKCIIEPTOB. ust
MPOLIECCOB ®opMyIHpPOBKa BHIBOJIOB. 3aJlaHus
MMUIIEBBIX
MIPOU3BOJICTBY»
Hroro 18
3.4 ConepxaHwe CaMOCTOATEIbHOW pabOThl  OOyYarOIIMXCS 10  JIUCIHUIUIMHE,
CTPYKTYpUPOBaHHOE IO pa3JeiaM C YKa3aHHUEeM OTBEJEHHOrO0 Ha HHUX KOJIMYECTBA

aKaJIeMMYECKUX YaCOB U BUJIOB CAMOCTOSATEILHON PabOTHI:

HaunmeHnoBanmue
ACIUTLINHBI

pasaena

TEeMBI .
( ) Bua camocrosiTeibHO# paboThI

Koa-Bo
JacoB

Ounas

¢popma
00y4eHust

2022-2024
roja o0y4eHust

Pa3znen 1 «Teoperuueckue
OCHOBBI MATEMATHYECKOTO
MOJICJIUPOBAHUS

3akperieHue NpoIeHHOro
Mmatepuana. Hanucanue pedepara.
[ToxroroBka k onpocy

10




Koua-Bo
4acoB
Ounas
Ne ORISR [Honert (i) Bua camocrositeibHOI paGoThI (])opMa
JUCHUIIINHBI
00y4eHust
2022-2024
roja o0y4eHust
Pa3nen 2 «CoBpemeHHbIE 3akpernieHue IponuIeHHOTO
2 | noaxoAsl K MPOEKTHPOBAHUIO Marepuana. PazpaboTka npe3eHTaImm. 10
peuentyp npoaykToB nutanus» | [lonroroBka K TeCTUPOBAHUIO
Pasznea 3 «Anroputmel pacuera | CocTaBlieHHE TIJIaHA-KOHCIIEKTA 110
peLenTyp MUILEBbIX TeMaM JIJIsl CAMOCTOSTEIIbHOTO
3 | POAYKTOBY M3y4YEeHUsl, OATOTOBKA K 10
MPAKTUIECKUM paboTaM, MOATOTOBKA K
omnpocy.
Pa3nen 4 «MaremaTnueckoe CocraBieHue IUI1aHa-KOHCIIEKTA 110
MJIAHUPOBAHUE SKCIIEPUMEHTA TeMaM JIJIsl CAMOCTOSTEIIbHOTO
JUISl peIIEHUs] HAYYHBIX U n3yuyenus. [loaroroska k
4 | mpou3BOJCTBEHHBIX 3aa4 MPAKTUIECKUM paboTaM, MOATrOTOBKA K 14
MIPOEKTUPOBAHUS IPOIYKTOB omnpocy.
MUTAHUSD) Brinonnenue MHANBUYaTbHOTO
3a/1aHMS.
Pasnen S «IIpumenenue 3aKkperieHue NpoIeHHOro
METO/I0B MATEMAaTHYECKOT O Marepuana. [logroroska k onpocy.
5 | mporpaMMupoOBaHus B Brinonnenne MHANBUYaTbHOTO 14
MOJICJINPOBAHNH 3a/1aHUS.
TEXHOJIOTHYECKUX MPOIIECCOBY
Pa3nen 6 «IIpumenenne merona | 3akperuieHne IpoOHIEeHHOTO
3KCHEPTHBIX OILICHOK npu | Matepuana. [loaroroska k onpocy
otbope dakTopoB 11s | BelnonHeHne MHANBUYaTbHOTO
6 | mocTpoeHUusT MaTEeMaTHUYECKUX | 3aJlaHHUs. 14
MoJenen TEXHOJIOTUYECKUX
IIPOLIECCOB MULIEBBIX
MIPOU3BOJICTBY»
Hmozo 72

4. HIEPEYEHb YYEBHO-METOJANYECKOI'O OBECHIEYEHUA 1A
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA ITO AUCIUITJIMHE

CamocrositenbHast paboTa 00y4Jaronxcs Mo TUCIHUIUIMHE 00eCIeUnBACTCS:

Ne paznena aQMCHUIIMHBI.
Buja camocrosiTeJILHOM
padoThI

Y4eOHO-MeTOAMYeCKHX MAaTepPUAaIoB

HaumenoBanue

KoanuyecTBO B
ouoamorexe /
ceslIka Ha DBC

Pa3znen 1 «Teoperuueckue
OCHOBBI MATEMATHYECKOTO
MOJICIIUPOBAHUS

JIucumn, I1. A. KoMnbeloTepHOE MOIETMPOBAHUE
MIPOM3BOJICTBEHHBIX MPOILIECCOB B MUIIIEBOM
IPOMBIIIJICHHOCTH : yueOHoe nocobue / I1. A.
Jlucun. — Cankr-IletepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Texkcr :
AJICKTPOHHBIN // JIaHb : 3NEKTPOHHO-
oubnmuoreuynas cucrema. — URL:
https://e.lanbook.com/book/72585 — Pexum

https://e.lanbook.co

m/book/72585




Ne paznena aMCHUIIMHBI.
Buja camocrosiTeJILHOM
padoTbl

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEePHAJI0B

KoanuyecTBO B
ouoamorexe /
ceplIka Ha DBC

HOCTYHaIIUUIaBTOpH3.HOHB3OBaT€H€ﬁ.

Vrkun, B. b. DxoHoMerpuka : yueOnuk / B. b. YTkun.
— 2-e u31. — Mockaa : Jlamkos u K, 2017. — 564 c.

— ISBN 978-5-394-02145-9. — Texcr :
3JICKTPOHHBIH // JIaHb : 3JIEKTPOHHO-OUOIHMOTESYHAS
cucrema. — URL: https://e.lanbook.com/book/93414

URL:
https://e.lanbook.com/b
00k/93414

Pasznean 2 «CoBpeMeHHbIE
MOAXOABI K IPOEKTUPOBAHUIO
penenTtyp npoayKToB
IIUTAHUA)

JIucumn, I1. A. KoMnberoTepHOE MOIETMPOBAHUE
IPOM3BOJICTBEHHBIX MPOILIECCOB B MHUILEBOM
MIPOMBIIIUICHHOCTH : yaeOHoe nocobue / I1. A.
Jlucun. — Cankr-IletepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Texkcr :
AIIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-
6ubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/72585 — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATENECH.

https://e.lanbook.co

m/book/72585

Vrkun, B. B. DxoHoMeTpuKa : yueOnuk / B. B. YTkuH.
— 2-e m31. — Mocksa : Jlamkos u K, 2017. — 564 c.

— ISBN 978-5-394-02145-9. — Tekcr :
3JIEKTPOHHBIH // JIaHb : 2EKTPOHHO-ONOInOoTEYHAS
cucrema. — URL: https://e.lanbook.com/book/93414

URL:
https://e.lanbook.com/b
00k/93414

Pasznen 3 « Anroputmbl
pacquapeuenTypIHnueBHx
MIPOJTYKTOBY

JIucumn, I1. A. KoMnberoTepHOE MOIETMPOBAHUE
IPOM3BOJICTBEHHBIX MPOILIECCOB B MHUILEBOM
MIPOMBIIIUICHHOCTH : yaeOHoe ocobue / I1. A.
Jlucun. — Canxr-IlerepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Texkcr :
AIIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-
6ubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/72585— Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATENECH.

https://e.lanbook.co

m/book/72585

Vrkun, B. B. DxoHOMeTpuKa : yueOHuk / B. B. YTkuH.
— 2-e m31. — Mocksa : Jlamkos u K, 2017. — 564 c.

— ISBN 978-5-394-02145-9. — Tekcr :
3JIEKTPOHHBIH // JIaHb : 2EKTPOHHO-ONOInOoTEYHAS
cucrema. — URL: https://e.lanbook.com/book/93414

URL:
https://e.lanbook.com/b
00k/93414

Pasznen 4 «MaTtemaTruyeckoe
MJIaHUPOBAHHUE DKCIIEPUMEHTA
JUTSL pEeLIEHUs] HAYYHBIX U
MIPOU3BOJICTBEHHBIX 3a/1a4
MPOEKTUPOBAHUS ITPOYKTOB
TTUTAHUS

JIucumn, I1. A. KoMnbeloTepHOE MOIETMPOBAHUE
MIPOU3BOJICTBEHHBIX MPOIIECCOB B MUIIIEBOM
IPOMBIIIJICHHOCTH : yueOHoe nocodue / I1. A.
Jlucun. — Cankr-IletepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Texkcr :
AJICKTPOHHBIN // JIaHb : 3NEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/72585 — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATENEH.

https://e.lanbook.co

m/book/72585

YtkuH, B. b. OxonoMeTpuka : yuyeOnuk / B. B. YTkun.
— 2-e u31. — Mockaa : Jlamkos u K, 2017. — 564 c.

— ISBN 978-5-394-02145-9. — Tekcr :
9JIEKTPOHHBIH // JIaHb : 21eKTPOHHO-0MOIMOTETHAS
cucrema. — URL: https://e.lanbook.com/book/93414

URL:
https://e.lanbook.com/b
00k/93414

Pasznea S «IIpumenenne
METOJA0B MaTeMaTHYECKOT'0

JIucumn, I1. A. KoMnberoTepHOE MOIETMPOBAHUE
IIPOM3BOJICTBEHHBIX IPOLIECCOB B MUILEBOH

https://e.lanbook.co

m/book/72585




Ne paznena aMCHUIIMHBI.
Buja camocrosiTeJILHOM

HaumenoBanue
Y4eOHO-MeTOAUYeCKUX MATEePHAJI0B

KoanuyecTBO B
ouoamorexe /

padoThI cebliika Ha DbC
IPOTPaMMHUPOBAHUS B IPOMBIIIJICHHOCTH : yueOHoe nocodue / I1. A.
MOJETUPOBAHUM Jlucun. — Cankr-IletepOypr : Jlans, 2016. —
TEXHOJIOTHYECKUX 256 c. — ISBN 978-5-8114-1984-5. — Tekcr :
MIPOIIECCOBY AJICKTPOHHBIN // JIaHb : 3NEKTPOHHO-

oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/72585 — Pexum
JOCTYTA: JIJIsl aBTOPH3. MOJIH30BaTEICH.

Y1ruH, B. b. DxoHoMeTpuka : yueOnuk / B. b. YTkuH.
— 2-e m31. — Mocksa : JlamkoB u K, 2017. — 564 c.

— ISBN 978-5-394-02145-9. — Tekcr :
9JIEKTPOHHBIH // JIaHb : 21eKTPOHHO-OMO IO TETHAS
cucrema. — URL: https://e.lanbook.com/book/93414

URL:
https://e.lanbook.com/b
00k/93414

Pa3nen 6 «IIlpumenenue
METO/1a SKCTIIEPTHBIX OLIEHOK
npu ot6ope HakTopoB I
MOCTPOEHHUS MaTEeMaTHIECKUX
MOJeIe TEXHOJIOTHUECKUX
MPOIIECCOB MUIIEBHIX
MIPOU3BOJICTBY»

Jlucun, I1. A. KomnbsroTepHOE MOIETUPOBAHUE
TIPOM3BOJICTBEHHBIX MPOIIECCOB B MHUIIEBOM
IPOMBIIIJICHHOCTH : yueOHoe nocobue / I1. A.
JIucun. — Cankrt-IlerepOypr : Jlans, 2016. —
256 c.— ISBN 978-5-8114-1984-5. — Texkcr :
AJICKTPOHHBIN // JIaHb : 3NEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/72585 — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIh30BATENCH.

https://e.lanbook.co

m/book/72585

Vrkun, B. B. Okonomerpuka : yuebnuk / B. b. YTiun.
— 2-e m31. — Mocksa : Jlamkos u K, 2017. — 564 c.

— ISBN 978-5-394-02145-9. — Tekcr :
JJIEKTPOHHBIH // JIaHb : 3eKTPOHHO-0HOIHOTeTHAS
cucrema. — URL: https://e.lanbook.com/book/93414

URL:
https://e.lanbook.com/b
00k/93414

[ToaroroBka K 3auery

JIucumn, I1. A. KoMnbeloTepHOE MOIETMPOBAHUE
MIPOU3BOJICTBEHHBIX MPOIIECCOB B MHUIIIEBOM
MIPOMBIIIUICHHOCTH : yaeOHoe ocobue / I1. A.
JIucun. — Cankrt-IlerepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Texkcr :
AJICKTPOHHBIN // JIaHb : 3NEKTPOHHO-
6ubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/72585 — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATENEH.

https://e.lanbook.co

m/book/72585

Vrkun, B. B. Okonomerpuka : yuebnuk / B. b. YTkun.
— 2-e m31. — Mocksa : Jlamxkos u K, 2017. — 564 c.

— ISBN 978-5-394-02145-9. — TexkcT :
2JIEKTPOHHEIHN // JIaHb : DJIeKTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/93414

URL:
https://e.lanbook.com/b
00k/93414

5. OONEHOYHBIE MATEPHAJIBI (POH/I OHEHOYHbIX CPEACTB) AJIs

MPOBEJAEHWSA TPOMEXYTOUYHOUATTECTAIIMA

5.1 Ilepeyennb moka3areseil H KpUTEPHEB OLCHUBAHNS € YKAa3aHHEM ITANOB UX
¢dopmupoBanus B mpoiecce 0CBOeHUs1 00pa30BaTeIbHON MPOrpaMMbl

B pe3yabTare usyuenusi yaeOHOH TUCHHUILIMHBI 00y4aKOIIHeCs T0JIKHBI:

3HaTh
I sTan

YMmerhb
II Tan

HaBbIk # (M/1H) ONIBIT
AesiTeJIbHOCTH
II1 3Tan




COBpPEMECHHBIC TCHACHIINHN
MMPUMCHCHUSA MCTOIOB
MAaTEMATHUYCCKOro MOJCIUPOBAHUA
MUIICBBIX MPOAYKTOB ) KUBOTHOI'O
IMPOUCXOKACHUA; OCHOBHBIC

BBIOMPATH W IPUMEHSTH MPU
MIPOBECHUU
byHIaMEHTAIBHBIX U
MPUKIATHBIX HAYYHBIX
HUCCIIENOBAHUN METOIBI

BJIAJICTh HABBIKAMU
MaTEeMaTHYeCKOTo
TUTAHUPOBAHHS HAYYHOTO
HKCIEPUMEHTa, 00pabOTKH
AKCTIEPUMEHTAIBHBIX JAHHBIX

HamnpaBleHUus (PyHIAMEHTAIBHBIX | MATEMaTUYECKOTO
Y TIPUKJIATHBIX HAyYHBIX MOJICITUPOBAHMUS C
UCCIIEIOBaHUN B 00JIaCTH MCIIOJIb30BaHUEM
MUIIEBBIX TEXHOJIOTUH COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHI
OCHOBHBIE METOIbI 00pPa0OTKU U MPUMEHSITH METO]] BJIQ/ICTh HABBIKAMU
aHaJTN3a SKCIIEPUMEHTAIBHBIX MaTeMaTHYEeCKOTO MyOJIMYHOTO TPEICTABICHHUSI
TAHHBIX TPU BBITOJIHEHUU TUTAHUPOBAHUS 1 0OCYXKJICHHUS PE3yJIbTaTOB
HAYYHBIX UCCIICIOBAaHUN SKCIEPUMEHTA U BBITTOJIHEHHBIX HAYYHBIX
oOpabarbIBaTh UCCIIeIOBaHN B o0jacTu

9KCIEPUMEHTAIILHBIC JaHHbIC
JUIS HAYYHBIX UCCIIEN0BAHUMN
1 nH()OpPMAIMOHHBIC
TEXHOJIOTHUHU AJIA HYG.HI/I‘-IHOFO
NPEeJICTaBICHUS UX

MaTeMaTH4eCKOro
MOJICTTUPOBAHUS TTUIIIEBHIX
MPOJYKTOB KUBOTHOT'O
MIPOUCXOKACHUS

pe3yJIbTaTOB
OCHOBHBIE€ METO/IbI IIPUMEHATH METOJbI HCIIOJIb30BAHUA METOI0B
MaTeMaTUYECKOTr0 MOJAEIUPOBAHUS | MATEMATUYECKOTO MaTeMaTUYECKOTO

MPOEKTUPOBAHUS MPOTYKTOB
MUTAHMS 715 pa3paOd0TKHU HOBBIX
METOJIOB 1 UX NMPUMEHEHUS B
CaMOCTOATEJILHON Hay4HO-
HICCIIE0BATEIbCKOMN
JeATEeTbHOCTH, BKIIIOUasi BOIIPOCHI
MIPOMBIIUICHHON YKOJIOTUH U
OMOTEXHOJIOTUI

MOJICIIUPOBAHUSA C TIEITBIO
pa3paboOTKU HOBBIX HWIIH
MOAU(PUITIPOBAHHBIX
METOJI0OB HCCICIOBAaHUSI U
WX IPUMCHEHUIO B
CaMOCTOATEIILHONW HAy4HO-
HCCIIEN0BATEIbCKOMN
JIeATeIIbHOCTH

MOJICIIUPOBAHUS
COBPEMEHHBIX CPEJICTB
WH(pOPMaITMOHHBIX
TEXHOJIOTUH JUIsl pa3paboTKu
HOBBIX METOJIOB UCCIICTOBAHHS
B chepe OMOTEXHOIOTHI

MPUKJIaJHbIE MATEMATHYECKHE
MOJIeNIA PELEnTyp U

G YHKIIMOHATILHO-
TEXHOJIOTHYECKUX CBOIMCTB
MUIIEBBIX MPOAYKTOB JJIsI
MOJIYYeHUS] HAYUHBIX JIAaHHBIX

pa3pabaThIBaTh MOJIEIN
pEelenTyp MUIIEBHIX
MPOJYKTOB,
TEXHOJOTHYECKHX MPOIIECCOB
Ha OCHOBE METO/IOB
MaTEeMaTHYECKOTO
IPOrpaMMHUPOBAHUS;
MPUMEHSTH METO]T
SKCIIEPTHBIX OLIEHOK MPHU
otbope (hakTopoB IS
MOCTPOCHUS
MaTEMaTUYECKUX MOJEeH
TEXHOJOTHYECKHUX MPOIIECCOB
MUTIEBBIX POU3BOJICTB

MMOCTAHOBKH U PEIlIeHUs
HAyYHO-HMCCIIEIOBATEIbCKUX U
po¢eCCHOHATBHBIX 3a]1a4 C
MCTIOJIb30BAHUEM METOJIOB
MaTeMaTH4eCKOro
MOJICIIMPOBAHUS U
MCIOJIb30BAHUS
COOTBETCTBYIOIIEH
nabopaTOpHOU U
MHCTPYMEHTAJILHON 0a3bl




COBPEMEHHOE MTPOTPAaMMHOE

o0ecrieyeHue A MPOSKTUPOBAHUS

HOBBIX PEIENTYp, OCHOBHBIC
IMPUHIUIBI COCTABJICHUA
anropuTMa pazpaboTKu

TEXHOJIOTUH MSACHBIX, MOJIOUYHBIX U

PBIOHBIX TIPOYKTOB C
UCTIOJIb30BaHUEM

MHUKPOOHOJIOTHYECKUX
(epMEHTHBIX, a TaKXKe

OMOJIOrMYECKH aKTUBHBIX BE€IICCTB

Y HAaTypaJbHbIX HHIPEIUECHTOB

pa3pabaThiBaTh
MaTeMaTUYECKHe MOJEITHN
peuenTyp U TEXHOJIOTHI
MPOJIYKTOB Pa3IUYHOTO
L[E€JIEBOTO HA3HAYEHHUS C
3aJaHHBIMHM CBOMCTBAMH,
KOJIMYECTBEHHBIM
COOTHOUIECHUEM U
KaueCTBEHHBIM COCTaBOM
HYTPUEHTOB

CaMOCTOSTEITLHO
pa3pabaTbIBaTh TEXHOJIOTHH
MSICHBIX, MOJIOYHBIX M PHIOHBIX
MPOAYKTOB HA OCHOBE
MaTeMaTH4eCcKUX MOAeIeH 1
MH(POPMALIMOHHBIX
TEXHOJIOTUI

5.2 Onuncanue nokasareJieil 1 KpUTepyeB OLCHUBAHUSA HA PA3JIMYHBIX 3Tanax UxX
(opMupoBaHus, ONMCAHUE KA OLCHMBAHUSA

5.2.1 Onucanue MKAaJbI OLlCHUBAHUSA
3HaHI/I$I, YMCHI/IH, HABBIK U (I/IJII/I) OIIBIT ACATCIIBHOCTU HA paanqulx oTarax ux
(GbopMHUpPOBaHKS OLICHUBAIOTCS IKAJION:
Komnereniun Ha pa3nuyHbIX 3Tanax HMX (OpMUPOBAHMS OLIEHUBAIOTCS IIKAJION:
«3a4TEHOY, «HE 3a4TCHO» B (hopMe 3ayeTa.

5.2.2 Onucanue nokasarejed 1 KpuTepueB OLlEeHUBAHMS 3HAHUI, YMEHHM i, HABBIKOB
U (MJIH) ONBIT JeSITeJIbHOCTH HA PAa3JIMYHBIX ITanax ux opmupoBanus

Pezynomam odyuenusn
no oucyuniune

Kpumepuu u noxazamenu oyenuganus
pe3yiomamos 00yueHus

He 3aumeno

3aumeno

[ >Tan - 3HaTH COBpEMEHHBIE
TEHCHIINH TPUMCHCHHUS
METOJIOB MaTeMaTHIECKOTO
MOJICTTUPOBAHUS TTUIIIEBHIX
MPOAYKTOB KHBOTHOTO
MIPOUCXOXKICHHUSI; OCHOBHBIE
HaTpaBJICHUS
(byHIaMEHTAIBHBIX U
MPUKIIAIHBIX HAYIHBIX
UCCIICTIOBAHMI B 00JIaCTH
MUIIEBBIX TEXHOJIOTHIA

dparMeHTapHbIe 3HAHUS B
00J1aCTH COBPEMEHHBIX
TEHJCHINI MPUMEHEHHUSI
METOJ0B MaTeMaTH4YECKOTO
MOJIETTUPOBAHUS TUIIIEBHIX
MPOAYKTOB KUBOTHOT'O
MIPOUCXOXKACHHSI; OCHOBHBIX
HallpaBJICHUN
(dbyHIaMEHTANBHBIX U
MPUKJIAIHBIX HAYIHBIX
HUCCIIEIOBAHUI B 00/1aCTH
MUILIEBBIX TEXHOJIOT U/
OTcyTcTBHe 3HAHUI

CdopmupoBaHHbIe 3HAHUS B
00J1aCTH COBPEMEHHBIX
TEHJCHINI MTPUMEHEHHUSI
METOJIOB MAaTeMaTUYECKOTO
MOJIETTUPOBAHUS TUIIIEBHIX
MPOYKTOB KUBOTHOTO
MIPOUCXOXKACHHSI; OCHOBHBIX
HallpaBJICHUN
(dbyHIaMEHTANBHBIX U
MPUKJIAIHBIX HAYIHBIX
HUCCIIENOBAHUI B 00/1aCTH
MUIIEBBIX TEXHOJIOTUN

II sTam - ymeTh BBIOUpATH U
IPUMEHSATH [P IPOBEAECHUU
(byHIaMEHTAIBHBIX U
MPUKIIAJAHBIX HAYYHBIX
HUCCIEIOBAHUU METOJIbI
MaTEeMaTHYECKOro
MO/JICIIMPOBAHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHA

®parMeHTapHOe YMeHHE
BBIOMpATh ¥ IPUMEHSTH MPU
MPOBEICHUH (PyHIaMEHTATBHBIX
Y MIPUKJIQJHBIX HAYYHBIX
HUCCIEIOBAHUU METOJIbI
MaTeMaTH4eCcKoro
MOJEIIUPOBAHUS C
HCII0JIb30BAHUEM COBPEMEHHBIX
MH()OPMALIMOHHBIX TEXHOJIOTHH /
OTcyrcTBHe yMEHMH

Ycenemnoe yMeHue BHIOMPATh U
IIPUMEHATH [IPU POBEICHNN
(byHIaMEHTAIBHBIX U
MIPUKJIAJHBIX HAyYHBIX
HUCCIEeIOBAHUU METOJIBI
MaTeMaTH4eCKOIro
MOZCIIMPOBAHUSA C
HCIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHMA

III »Tan - BJageTh HaBbIKAMHU

PparMeHTapHOe NPUMEHEHHE

Ycnemnoe npuMeHeHue




MaTeMaTHIECKOTO
[JIAHUPOBAHUS HAYYHOIO
IKCIIEPUMEHTA, 00pabOTKH
OKCIICPUMCHTAJIbHBIX JaHHBIX

HABBIKOB MaTEMaTH4ECKOI0
IUTAHUPOBAHUS HAYYHOI'O
IKCIIEPUMEHTA, 00pabOTKH
OKCIICPUMCHTAJIbHBIX JaHHBIX /
OTCcyTCTBHE HABBIKOB

HABBIKOB MaTEMAaTHYECKOTO
[JIAHUPOBAHUS HAYYHOIO
AKCIIEPUMEHTA, 00pa0OTKH
OKCIICPUMCHTAJIIbHBIX JaHHBIX

I oTam - 3HaTHL OCHOBHBIC
MeTOAbl 00padOTKHY M aHAIH3a
AKCIEPUMEHTAIbHBIX TAHHBIX
MIPH BBITIOJTHEHUN HAYIHBIX
HCCIICIOBAHUH

®parMeHTapHble 3HAHUA B
00J12CTH OCHOBHBIX METO/IOB
00paboTKH U aHaTn3a
JKCIEPUMEHTAIBHBIX TaHHBIX
IIPpU BBIITOJTHCHHUHU HAYYHBIX
uccienoanuii / Orcyrcreue
3HAHWH

CdopmupoBaHHbIe 3HAHUSA B
00J1aCTH OCHOBHBIX METOJIOB
00paboTKH U aHaTn3a
IKCIIEPUMEHTATBHBIX JaHHBIX
IIPpU BBIINIOJTHCHHUHU HAYYHBIX
HUCCIIEIOBAHNU

Il 5Tan - ymeTh IpUMEHSITh
METO]T MATEMaTUIECKOTO
IUTAaHUPOBAHUS IKCIIEPUMEHTA
1 00pabaTbIBaTh
SKCIIEPUMEHTAIbHbBIE TaHHbIE
JUTSL HAYYHBIX UCCIICJIOBAHHN U
nH(OPMaLIMOHHBIE TEXHOJIOTUN
IS TyOJTMYIHOTO
MIpe/ICTaBJICHHS UX PE3yIbTaTOB

dparmMeHTapHOE YMeHH e
MPUMEHSATh METOJ
MaTeMaTU4YeCKOro
TUTAHUPOBAHUS SKCIIEPUMEHTA U
oOpabaThIBaTh
HKCIEPUMEHTANIbHBIC JaHHbIE
JUIS. HAYYHBIX UCCIIEJIOBAaHUM U
MH(OPMAIMOHHBIE TEXHOJIIOTUU
JUI TyOJIMYHOTO MPECTaBICHUS
uXx pe3ynpraToB / OTCyTCTBHE
YMeHU i

YcnenrHoe yMeHHe TIPUMCHSTh
METOJ] MATEMAaTHYECKOTO
IUTAHKPOBAHUS IKCIIEPUMEHTA U
o0OpabaTbIBaTh
IKCTIEPUMEHTAIIbHBIC TaHHBIC
JUTs HAYYHBIX UCCIICIOBAHUIA U
UH(POPMAIIMOHHBIE TEXHOJIOTHH
JUTSL TTYOJTMYHOTO MIPEICTABICHHUSI
UX Pe3yJbTaTOB

III »Tan - BJageTh HaBbIKAMH
MyOJMYHOTO TIPE/ICTABICHUS] U
00CYXJIeHUSI PEe3yIbTaTOB
BBITIOJITHCHHBIX HAyYHBIX
HCCIENOBAaHUNH B 00JIaCTH
MaTeMaTU4eCKOro
MOJICTTUPOBAHUS TTUIIIEBHIX
MPOIYKTOB KUBOTHOTO
MIPOUCXOXKICHUS

®parMeHTapHOe IPUMEHEHH e
HABBIKOB ITYOJIMYHOTO
NPEJCTAaBICHUS U 00CYKICHUS
PE3yJIbTaTOB BBIMOJHEHHBIX
HAyYHBIX UCCIICIOBAaHUNA B
o0acTu MaTeMaTHYECKOTo
MOJICJIMPOBAHUS MTUIIEBBIX
MPOJYKTOB KUBOTHOTO
npoucxoxacHus / Orcyrereue
HABBIKOB

Ycnemnoe npuMeHeHue
HABBIKOB ITYOJIMYHOTO
NpCACTABJICHUA U O6CY)KI[CHI/I5I
PE3yJIbTaTOB BBITIOJHEHHBIX
HayYHBbIX I/ICCJIG,Z[OBaHI/II‘;I B
o0acTu MaTeMaTHYECKOro
MOZACIINPOBAHUS ITUIICBBIX
MPOJIYKTOB KUBOTHOT'O
MIPOUCXOXKICHUS

[ 3Tan - 3HaTH OCHOBHBIE
METObI MATEMATHYECKOTO
MOZEIIUPOBAHUS
MIPOEKTUPOBAHUS ITPOTYKTOB
MUTaHUS 1S pa3paboTKH
HOBBIX METOJIOB U MX
IIPUMEHEHHUSI B
CaMOCTOSITEJIbHOW HAy4YHO-
HCCIIEI0BATEIBCKOU
NEeSATEIbHOCTH, BKIIIOYas
BOIIPOCHI IIPOMBIIUICHHON
9KOJIOTMH U OMOTEXHOJIOT Ui

®parMeHTapHble 3HAHUA B
00J12CTH OCHOBHBIX METO/I0B
MaTeMaTU4ecKoro
MOJEJIIMPOBAHUS
MIPOEKTUPOBAHUS MTPOJIYKTOB
MUTAHUS 1715 pa3pab0TKU HOBBIX
METOJOB U UX IPUMEHEHHUS B
CaMOCTOSITEJIbHOM HAy4YHO-
HCCIIEI0BATEIBCKOU
NEeSATEIbHOCTH, BKIIIOYas
BOIIPOCHI ITPOMBIIUICHHON
9KOJIOTMH U OMOTEXHOJIOT Ui/
OTcyTcTBHE 3HAHUI

CdopmupoBaHHbIe 3HAHUSA B
00J1aCTH OCHOBHBIX METO/IOB
MaTeMaTUu4ecKoro
MOJEJIIUPOBAHUS
MIPOEKTUPOBAHUS MTPOJIYKTOB
MUTAHUS 1715 pa3pab0TKU HOBBIX
METOJOB U UX IPUMEHEHHUS B
CaMOCTOSITEJIbHOW HAy4YHO-
HCCIIEI0BATEIBCKOU
NEeSATEIbHOCTH, BKIIIOYas
BOIIPOCHI ITPOMBIIUICHHOU
9KOJIOTMH U OMOTEXHOJIOT Ui

Il 5Tan - ymeTb TpUMEHSTH
METOABl MaTeMaTUYECKOTO
MOJIETTUPOBAHUS C LIETIBIO
pa3pabOTKU HOBBIX HWIIH
MOIU(PUIIMPOBAHHBIX METO/I0B
WCCIICIOBAHMSI U HX

dparMeHTapHOE YMeHH e
NPpUMCHATH MCTOIBI
MaTeMaTHYeCKOro
MOZACIINPOBAHUSA C LICJIIBIO
pa3pabOTKH HOBBIX HIIH
MOIU(DHUIIMPOBAHHBIX METOIOB

YcnemHoe yMeHHe IPIMEHSTh
METOABl MaTeMaTUYECKOTO
MOJICTTMPOBAHHUS C LIEITBIO
pa3pabOTKU HOBBIX HWIIH

MO (PUIIMPOBAHHBIX METOJIOB
WCCIICIOBAHMSI U HX




IIPUMEHEHHIO B
CaMOCTOATEIILHOM Hay4HO-

HUCCICOOBAaHUA MW HX
MNPUMCHCHUIO B

IIPUMEHEHHIO B
CaMOCTOATEIIbHOM Hay4HO-

HUCCIIEI0BATENbCKOU CaMOCTOATEJIbHON Hay4HO- HUCCIIEI0BATENbCKON
ACATCIIBHOCTHU HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU
nearesnbHocTH / OTCyTCTBHE
YMeHH#

III »Tamn - BJageTh HABLIKAMU
HUCITIOJIB30BaHUA METO0B
MaTeMaTH4YeCKOro
MOZCIIMPOBAHUSA U
COBPEMEHHBIX CPEJCTB
MH(POPMAIIMOHHBIX TEXHOJIOTHIA
JUTs pa3paOOTKUA HOBBIX
METOAOB UCCIIEAOBaAHUA B
chepe OMOTEXHOJIOTHI

dparmMeHTapHOE NPUMEHEHH e
HABBIKOB HCII0JIb30BAHUS
METOJIOB MaT€MaTUYECKOTO
MOJIETTUPOBAHUS U COBPEMEHHBIX
CpeacTB HHPOPMAIIMOHHBIX
TEXHOJIOTUH JUIst pa3paboTKu
HOBBIX METOJIOB HCCJIEI0BAaHUS

B cepe OmorexHomoruit /
OTCcyTCTBHE HABBIKOB

YcnenHoe npuMeHeHue
HABBIKOB HCITIOJIb30BaHUS
METOJIOB MaTeMaTHYECKOTO
MOZICIIMPOBAHUSA U
COBPEMEHHBIX CPEJICTB
MH(POPMAIIMOHHBIX TEXHOJIOTHA
U1 pa3pabOTKU HOBBIX METOJI0B
UCCIIeIoBaHus B cdepe
OMOTEXHOJIOTH

I 3Tan - 3HaTh NpUKIaTHBIE
MaTeMaTHYECKUe MOJAEIH
peuentyp 1 GyHKIIMOHAIBHO-
TEXHOJIOTHYECKUX CBOMCTB
MUILIEBBIX MPOTYKTOB JIJIs
MOJTyYEeHHUs] HAY4YHBIX JaHHBIX

®parMeHTapHble 3HAHUA B
00J1aCTH TIPUKITATHBIX
MaTeMaTHUYECKUX MOJIeIeH
penentyp u pyHKIIMOHAIBHO-
TEXHOJIOTHYECKUX CBOMCTB
MUIIEBBIX MPOIYKTOB JIJIS
MOJIyYEHUS! HAYYHBIX TaHHBIX /
OTcyTcTBHe 3HAHUI

CdopmupoBaHHbIe 3HAHUSA B
00J1aCTH TIPUKITATHBIX
MaTeMaTHUYECKUX MOJIeIeH
penentyp u pyHKIIMOHAIBHO-
TEXHOJIOTHYECKUX CBOMCTB
MUIIEBBIX MPOAYKTOB IS
MOJIYYEHUSI HAyYHBIX JaHHBIX

II sTam - ymeTh pa3pabaTeiBaTh
MOJIETN pelenTyp MUILEBbIX
MIPOJYKTOB, TEXHOJIOTHUECKUX
MIPOLIECCOB HA OCHOBE METOJI0B
MaTeMaTH4eCKOT o
MIPOrpaMMHUPOBAHNUS;
MIPUMEHSITh METO/I SKCIIEPTHBIX
OIICHOK TIpH 0TOOpe (haKTOpOB
JUTSL TIOCTPOCHHUS
MaTeMaTHYECKUX MOJIeEIeH
TEXHOJIOTUYECKHUX MPOIECCOB
MUIIEBBIX POU3BOJICTB

®parMeHTapHOe YMEHH e
paspabaThIBaTh MOJICTH
peLenTyp MUIIEBBIX MPOAYKTOB,
TEXHOJIOTUYECKHUX MPOIECCOB Ha
OCHOBE METOJIOB
MaTeMaTH4eCKOro
MPOrPaMMHUPOBAHHUS; TPUMEHSTH
METO/I IKCIIEPTHBIX OLIEHOK MPH
ot6ope GhaKToOpoB AJs
MIOCTPOCHUS MaTEMaTHUYECKHUX
MOJEJIEN TEXHOJIOTUYECKUX
MIPOLIECCOB MUILEBBIX
pou3BoJcTB / OTCyTCTBHE
YMeHU i

Ycnemnoe ymenue
paspabaTheIBaTh MOJICTH
pElenTyp MUIIEBLIX TPOAYKTOB,
TEXHOJIOTUYECKHUX MPOIIECCOB Ha
OCHOBE METOJIOB
MaTeMaTH4eCKOro
MPOrPaMMHUPOBAHHUS; TPUMEHSITH
METO/T IKCIIEPTHBIX OLIEHOK MPHU
ot6ope GhaKTopoB AJis
MIOCTPOCHUSI MaTEMaTHUYECKHUX
MOJEJIEN TEXHOJIOTUYECKUX
MPOLIECCOB MUILEBBIX
MIPOU3BO/ICTB

III »Tan - BJageTh HaBBIKAMHU
MTOCTAHOBKH U PEIICHUs
Hay4HO-UCCJIEI0BATEIbCKUX U
po¢eCCHOHAIBHBIX 3a]1a4 C
HCII0JIb30BAaHUEM METOJI0B
MaTeMaTHYeCKOro
MOJEIIUPOBAHUS U
MCIOJIb30BaHUS
COOTBETCTBYIOIIEH
nabopaTOpHOU U
MHCTPYMEHTAJILHOU 0a3bl

®parMeHTapHOe IPUMEHEHHe
HABBIKOB ITOCTAHOBKH U
peleHHs Hay4YHO-
UCCIIEIOBATENbCKUX U
npodeccCHOHABHBIX 337124 C
UCIOJIb30BaHUEM METOIOB
MaTeMaTHYECKOTo
MOJIETTUPOBAHUS U
UCTIOJIb30BAHUS
COOTBETCTBYIOLIEH
nabopaToOpHO 1
WHCTPYMEHTAJIBHOU 0a3bl /
OTCcyTCTBHE HABBIKOB

Ycnemnoe npuMeHeHue
HABBIKOB ITOCTAHOBKH U
pelIeHHs Hay4YHO-
UCCIIEIOBATENbCKUX U
npodeccCHoHABHBIX 33724 C
UCIOJIb30BaHUEM METOIOB
MaTeMaTHYeCKOTo
MOJIETTUPOBAHUS U
UCIOJIb30BAHUS
COOTBETCTBYIOLIEH
na0opaTOpHOH 1
WHCTPYMEHTAIBHOU 0a3bl

I 3Tan - 3HaTH COBpEMEHHOE
MPOrpaMMHOE 0OecTIeYeHUE NSt

®dparMeHTapHbIe 3HAHUS B
00J1aCTH COBPEMEHHOT'O

CdopmupoBaHHbIe 3HAHUS B
00J1aCTH COBPEMEHHOT'O




MPOEKTUPOBAHUS HOBBIX
perenTyp, OCHOBHBIE
MPUHIIMIIBI COCTABJICHUS
alropuT™Ma pa3padoTKu
TEXHOJIOTHI MSCHBIX,
MOJIOYHBIX U PHIOHBIX
MIPOJYKTOB C UCTIOJIb30BaHUEM
MHUKPOOHOIOTUYECKUX
(hepMEHTHBIX, a TAaKKe
OMOJOTUYECKH aKTHBHBIX
BELIECTB U HATypaIbHBIX
WHTPEUECHTOB

MPOrpaMMHOTO 00ecTIeueHUs
JUTSL IPOCKTHPOBAHUS HOBBIX
pelentyp, OCHOBHBIX
MPUHIINIIOB COCTaBJICHHUS
aNnropuT™Ma pazpadOTKH
TEXHOJIOTUI MSCHBIX, MOJIOYHBIX
1 PBIOHBIX MPOJTYKTOB C
HCIIOJIb30BaHUEM
MHUKPOOHOJIOTHIECKUX
(epMEHTHBIX, a TaKXKe
OMOJIOTMYECKH aKTUBHBIX
BEIIECTB U HATypPaTbHBIX
uHrpeauenTos/ OTcyrerpue
3HAHUM

MPOrpaMMHOTO 00ecTIeueHUs
JUTSL IPOCKTHPOBAHUS HOBBIX
perenTyp, OCHOBHBIX
MIPUHIIAIIOB COCTaBJICHUS
anropuT™Ma pazpadOTKH
TEXHOJIOTUI MSICHBIX, MOJIOYHBIX
Y PBIOHBIX MPOJTYKTOB C
MCIOJIb30BaHUEM
MHUKPOOHOIOTHIECKUX
(epMEeHTHBIX, a TaKXKe
OMOJIOTUYECKH AaKTUBHBIX
BEIIECTB U HATypPaTbHBIX
WHTPEINEHTOB

Il oTam - ymeThb pa3pabarbiBaTh
MaTeMaTU4eCcKue MOJIEIN
peuenTyp U TEXHOJIOTHUI
MPOAYKTOB Pa3IUYHOTO
[E€JIEBOI0 Ha3HAYEHUS C
3aJJaHHBIMH CBOMCTBAMH,
KOJMYECTBEHHBIM
COOTHOIIIEHUEM U
KaueCTBEHHBIM COCTaBOM
HYTPUEHTOB

dparmMeHTapHOE YMeHH e
pa3pabarbIBaTh
MaTeMaTHYeCKUE MOJIEIN
pelenTyp U TEXHOJIOTHI
MIPOYKTOB Pa3INYHOTO
LIEJIEBOTO HA3HAYEHHUSI C
3aJITaHHBIMH CBOMCTBAMHU,
KOJIMYECTBEHHBIM
COOTHOIIEHUEM U KaYECTBEHHBIM
COCTaBOM HYTPHEHTOB /
OTcyrcTBHe yMEHMH

YcnemHoe ymeHue
pa3pabarbIBaTh
MaTeMaTU4eCKUE MOJIEIN
pelenTyp U TEXHOJIOTHUI
MIPOYKTOB Pa3INYHOTO
LIETIEBOTO HA3HAYEHHUS C
3aJITaHHBIMH CBOMCTBaMHU,
KOJIMYECTBEHHBIM
COOTHOIIEHUEM U
KaueCTBEHHBIM COCTAaBOM
HYTPHUEHTOB

III »Tan - BJageTh HaBBIKAMH
CaMOCTOSITEILHO
pa3pabaThiBaTh TEXHOJIOTUU
MSICHBIX, MOJIOYHBIX ¥ PHIOHBIX
MPOAYKTOB Ha OCHOBE
MaTeMaTHYEeCKUX MOJEIICH 1
WH()OPMALIMOHHBIX TEXHOJIOTHI

®parMeHTapHOe IPUMEHEHHe
HABBIKOB CaAMOCTOSITEIIBHO
pa3pabarbIBaTh TEXHOJIOTHH
MSICHBIX, MOJIOYHBIX ¥ PhIOHBIX
IIPOJYKTOB HA OCHOBE
MaTeMaTUYECKUX MOJENEH U
MH(POPMAIIMOHHBIX TEXHOJIOTUH /
OTCcyTCTBHE HABBIKOB

Ycnemnoe npuMeHeHue
HABBIKOB CaMOCTOSITEIbHO
pa3pabarbIBaTh TEXHOJIOTHH
MSICHBIX, MOJIOYHBIX U PBIOHBIX
IIPOJYKTOB HA OCHOBE
MaTeMaTHYECKUX MOJEIEH U
MH(POPMAIIMOHHBIX TEXHOJIOTHMA

5.3 TunoBbie KOHTPOJIbHbIE 32IaHUS WJIH HHbIE MaTePHUAJIbI, HEOOXOAUMBbIE ISt
OlICHKH 3HAHUI, YMEeHM i, HABBIKOB M (WJIM) ONBITA eSITeJIbHOCTH, XaPAKTEPU3YIOIIUX
Tanbl (POPMUPOBAHUS MOKA3aTe/ell 1 KpUTepPUEeB OLIEHUBAHUS B MPoliecce 0CBOEHUS

Texkymui KOHTPOJIb

o0pa3oBaTeIbHON NPOTrPaMMBbI

ycreBaeMoCTH — o0ecreynBaeT

OLICHUBAHUC

XoJa OCBOCHUIA

JTUCIUIUIMHBL, U BKJIIOYAET YCTHBIN ONpOC, 3alUTy pedepaTa, 3alUTy MPE3eHTALUH.

Bomnpocel 1u1st 00cy:K1eHus:
1. OcHOBHBIC TOHSTHS MAaTEMAaTHYECKOTO MOACIUPOBAaHUS, (OPMBI TPEACTABICHUS H

pcam3anuun MO,Z[GHGﬁ, MCTOJbI MOACIIUPOBAHUA.

A

Coepsr u

IpaKTHUKa

Knaccugukanus mMareMaTndeckux MOJEICH.

OCHOBHBIE ATaIbI MOACIINPOBAHNA.

MMPUMCHCHUA

MAaTEMATUYCCKUX

Bnusinue nHpOpMaMOHHBIX TEXHOJIOTHM Ha Pa3BUTHE METOAOJIOTHH MOJEINPOBAHUS

MOIeled B  IIHIIEBOU

MPOMBIIIJICHHOCTH U HpO(beCCI/IOHaJIBHBIX HAaYYHBIX UCCIICAOBAHUAX.




10.

1.

Sk W~

CoBpeMeHHbIE MOAX0Abl K TPOEKTUPOBAHUIO PELENTYpP MPOIYKTOB MUTAHUS

OcHOBHbIE 3Tambl MPOEKTUPOBAHMSI PELENTYp CIOXKHBIX MHOTOKOMIIOHEHTHBIX
MPOYKTOB MTUTAHUSI.

Mertoauka TpOBENEHHUS TOJHOTO (DAaKTOPHOTO AKCHEPUMEHTA:  CTaHAApTHU3aALUs
Macmtaba GakTopoB, COCTABJICHHE MATPHUIIbI IUIAHUPOBAHUS, BHIOOP MaTeMaTHYECKOM
MoOAeNIH, pacdyeT KOIPOUIMEHTOB MOJETH, TNPOBEpKa 3HAYUMOCTH KOd(PHUIIMEHTOB
perpeccuu, OlleHKa aJIeKBaTHOCTH MOJEIIH.

[IpuMeHeHHEe METOJOB MAaTEeMaTUYeCKOro IMPOrpaMMHUPOBAaHUS B  MOJEIMPOBAHUU
TEXHOJIOTUYECKUX  TpoleccoB. THUIMOBbIE MaTeMaTHYECKUE MOJENIM  MUIIEBOM
MPOMBIIIJIEHHOCTH.

OcHOBHBIE TOHATHS JHHEHHOro mporpamMMupoBanus. IlocrtanoBka oOmel 3amayu
JTUHEWHOTro mporpammupoBanus. [Ipobiema BeIOOpa KpuTepHs ONTUMAIBHOCTH
[Ipumenenne MeTosa SKCHEPTHHIX OIEHOK IMpPH OTOOpe (akTOpoB Al MOCTPOCHUS

MaATEMAaTHUYICCKUX MO,I[CJTeﬁ TEXHOJIOTHYCCKUX MPOUCCCOB IMUIICBLIX ITPOU3BOJACTB.

Tembl 1011 pedepaTos:
[IpoGnembl, COBpEeMEHHOE COCTOSTHUE U MEePCIIEKTUBBI Pa3BUTHS IPOU3BOICTBA
MUIICBBIX MPOAYKTOB ) KUBOTHOT'O MIPOUCXOKACHUS 11O HAITPABJIICHUAM:
CoOanancupoBaHHOE TTUTAHUE,
Juetnyeckoe u JieueOHO-MPOPUITAKTUIECKOE TUTAaHUE,
JleTckoe muTaHue,
O yHKIHUOHAIBHBIE IPOAYKTHI JJIs1 CIIOPTCMEHOB,
I'eponuernyeckoroe nuTaHue,

Ipyroe.

TeMbl U1l IPe3eHTAIUN:

«CoBpeMeHHOE IPOrpaMMHOe ofecrnedeHne JUIsi MPOeKTHPOBAHNUS PEHEeNnTyp MPOIYKTOB

Ha

NUTAHUA ¥ TEXHOJIOIHi UX IPOU3BOACTBA»
BBIOOp  ydYamierocss pacCMOTpPETb  OCHOBHBIE  HHCTPYMEHTapHbIE  BO3MOKHOCTH

MOJIEIMPOBAHMS MUIIEBBIX MPOJYKTOB M TEXHOJIOTUM uX mpousBoacTa [10 obuiero Ha3HayeHUs
u cnenuanusuposansbix [, Hanpumep:

PNINR LD —

=
=
o

Microsoft Excel

[Tporpammusrii komiuieke «Etalony»

Generic 2.0

[ITIT «Cuctema pac4€ToB AJisi OOIIECTBEHHOTO TUTAHUS

«CheesePro 1.0»

PazpaboTku komnanuu «kcrnept Cod1» i MUIEBON TPOMBIIIICHHOCTH
[Tporpammusrtii mpoaykT «BuwxeH-Codr: [Ilutanue B geTckoM camgy»
Nndpopmannonno-ananutuieckas cucrtema «ABEPC: Pacuér meHro nutanus»

3auamzm IJIS MOATOTOBKHU K 3a49€Ty

3uarp - COBpPEMECHHBIC TCHACHUIWHU IMPUMCHCHHUA MCTOAOB MAaTEMATUYCCKOIO MOJACIMPOBAHUIA
MUIICBBIX TPOAYKTOB JKUBOTHOT'O IMPOUCXOKACHNA; OCHOBHBIC HAITPABJICHUA (byHI[aMeHTaJIBHBIX
W MPUKIIAAHBIX HAYUYHBIX I/ICCJ'ICILOBaHI/Iﬁ B 00JlacTH IMUIICBBIX TEXHOJIOTHH.

1.

2.
3.
4
5

OCHOBHBIE TOHATHS MAaTEMATUYECKOTO MOIECIUPOBAHUS.

DopMBbI PEACTABICHUS U peATH3AIMN MOENEH, METOAbI MOJICTIUPOBAHUSI.
Krnaccudukanus maTeMaTHuecKux MOeIeH.

OCHOBHBIE 3Tarnbl MOJACITUPOBAHUS.

Bnusinue nHpOpMaIMOHHBIX TEXHOJIOTHI Ha Pa3BUTUE METOAOJIOTHH MOJEIUPOBAHUS



6. Cheppl w TmpakTHKa TIPUMEHCHHMs MaTEMaTHYECKUX MOJENeH B  MHIIEBOU
MIPOMBIIIJIEHHOCTH U MPO(ECCHOHAIBHBIX HAYUYHBIX UCCIETOBAHUSIX.

3HaThL - OCHOBHBIC METObI O6pa6OTKI/I U aHajliu3a OJOKCIHCPHMMCHTAJIbHBIX AJaHHBIX IIPU
BBITIOJTHCHUH HAYYHBIX HCCHCHOBaHHﬁ.
1. OCHOBHEBIC IOHATHS U OMpPCACIICHUA MATCMATHYCCKOI'0O MOJACTIUPOBAHUA SKCIICPUMCHTA.

2. Metoauka npoBeeHNs MOTHOTO (PaKTOPHOTO SKCIIEPUMEHTA:
— crapaapTu3auus Macmrada GpakTopos,
— COCTaBJICHHE MaTPUIIBI IJIAHUPOBAHUS,
— BBIOOp MaTeMaTH4ECKOM MOJIENH,
— pacueT K03 HUIIMEHTOB MOIEIH,
— TPOBEPKa 3HAUUMOCTH KOA(DPHUITMEHTOB PETPECCHH,
— OICHKA aJJeKBaTHOCTH MOJICIIH.
3. IlpumeHeHHMe MeTOAA SKCIEPTHBIX OLEHOK NpH 0oTOOpe (HakTOpoB IS HMOCTPOCHHS
MaTEeMaTHIECKUX MOAETIeH TEXHOIOTHYECKHUX MTPOIIECCOB IMUIIEBHIX MMPOU3BO/ICTB.
4. TlpeumyIecTBa U HEOCTATKU METO/1a SKCIIEPTHBIX OLIEHOK.
5. ANroput™m MeTOAa SKCHEPTHHIX OIICHOK.

3HATBh - OCHOBHBIE METOJbl MAaTEMaTHYECKOI'O MOJEIMPOBAHUSA IPOEKTUPOBAHUS IPOAYKTOB
MUTAHUS JIJI Pa3pa0OTKH HOBBIX METOJIOB M HMX HPHMEHECHHS B CaMOCTOSTEIBHONW Hay4dHO-
HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTH, BKJIFO4Yasa BOHpOCBI HpOMBILHJ'IGHHOﬁ 9KOJIOTHUN nu
OHMOTEXHOJIOTHIA.

1. TlpuMeHeHWE METOJOB MAaTEMAaTHYECKOrO IPOTPaMMHPOBAHHUS B MOJCIMPOBAHHH

TEXHOJIOTHYECKHUX MPOIIECCOB.

Tumnosbie MaTeEMaTUYCCKUC MOACIN HHH.ICBOﬁ MPOMBIIIJICHHOCTH.

OcHOBHBIE IOHATHS JTMHEWHOTO IPOrPaMMUPOBAHUS.

[TocTanoBka 001II€H 3aHa91 TUHEHHOTO TPOTPAMMHUPOBAHUSI.

XapakTeprucTHKa JIEMEHTOB MaTEeMaTHYECKON MOIENIH JIMHEHHOTO MPOrpaMMHUPOBAHMUSL.

[Ipob6nema BbIOOpa KpUTEPUS ONITUMAIBHOCTH.

A R

Maremarudaeckas MOZACIIb ONTHUMHU3AIUU PCUCITYPbl MACO-MOJOYHO-PACTUTCIIEHOTO
namTeTa 1Mo 3aAaHHOMY KPHUTCPUIO OIITUMAJIbHOCTH.

3HATh - IPUKIIAJHbIE MATEMaTUYECKHE MOJETH PelenTyp U (PyHKIIMOHAIBHO-TEXHOIOTHIYECKUX
CBOMCTB IHILEBBIX IPOAYKTOB IS TOJIyYE€HUSI HAYYHBIX JAHHBIX.
1. MaremaTnueckast MOJEINb pacuéTa pelenTyp KACIOMOJIOYHBIX ITPOTYKTOB.

2. MareMaTuueckast MOJIEIb pacuéra perenTyp MIaBICHbIX ChIPOB.

3HaTh - COBpEMEHHOE NPOrpaMMHOE oOOecredeHHe Uil MPOCKTUPOBAHUS HOBBIX PELENTYP,
OCHOBHBIC MPUHIIMITBI COCTABJICHUS AITOPUTMA Pa3padOTKU TEXHOJOTHH MSCHBIX, MOJIOUHBIX H
PBIOHBIX TPOAYKTOB C HCIOJNB30BAaHHEM MHKPOOMOIOTHYECKHX (PEPMEHTHBIX, a TaKkKe
OMOJIOTUYECKH aKTUBHBIX BELIECTB U HATYPAIBbHBIX HHTPEIHECHTOB.

1. O630p mporpaMMHOro o0ecrieyeHus pacyera peuenTyp NpoayKTOB MUTAHUS.

2. CoBpeMeHHbIE TOAXOAbI K IPOEKTUPOBAHUIO PELENTYP MPOTYKTOB ITUTAHHUS.

3. OcHOBHBIE JTanbl MPOEKTHUPOBAHMS PELENTYp CJIOXKHBIX MHOTOKOMITIOHEHTHBIX
IIPOJYKTOB ITUTaHUS.

4. CocraieHne aIropuTMa NpOEKTUPOBAHUS PELENITYPhI MUILIEBOTO MPOIYKTA.

5. BbI00Op KpuTEpHs ONTUMAIBHOCTH.



6. CocraBiieHHE CXEMBI JTaroB CO3aaHuA CJIOKHOI'0O MHOTOKOMIIOHCHTHOI'O IIPOAYKTa

IIUTaHUS.
7. BrisaBienue orpannyeHuid. Maremarudeckas hopManusanus.

YMeThb - BRIOMPATh U MPUMEHSTH IPH MPOBEACHUN (DYHIAMEHTAIBHBIX U MPUKIAIHBIX HAYUIHBIX
I/ICCHGI[OBaHI/Iﬁ METOAbI MAaTEMATHUYCCKOT'O MOI[C.HI/IpOBaHI/IH C HCIIOJIB30BaAHUCM COBpeMeHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH.

Tunosoe 3a0anue:

Ha ocHoBaHuM anropuTMa MNPOEKTUPOBAHUS PELENTYphl MUIIEBOTO MPOIYKTa
ONPEICTUTH:

— BHJ pa3pabaThiBaeMOro mpoaykTa (Ha BBIOOp ydaIerocs);

— IIenu pa3pabOTKU HOBOTO WIJIM MOJU(DHUKAIINH CYIIECTBYIOIIETO MPOIYKTA;

— KpUTEpUH ONTUMAIbHOCTH;

— BXO/IHBIC U BBIXOJIHBIE NTAPAMETPHI;

— OCHOBHBIE U JIOTIOJHUTEIbHBIE OTPAHUYCHHUS;

—  BUJ MaTeMaTUYEeCKOW MOJEIH s (popMaTH3aIiy YCIOBUN U OTpaHUYCHHIA,
— 0a3y HEOOXOMMBIX UCXOTHBIX JaHHBIX.

YMeThb - IPUMEHITh METOJ] MaTEMAaTUYECKOTO TUIAHUPOBAHUS SKCIIEPUMEHTa U 00pabaThiBaTh
SKCIIEpUMEHTANbHBIE JAaHHBIC ISl HAyYHBIX MCCIENOBaHUN M MHGOPMAIMOHHBIE TEXHOJIOTHU
JUTSI TyOJTUYHOTO TIPEICTABICHUS UX PE3YIIbTATOB.
Tunoeoe 3a0anue:
Monenupyercs mporiecc OpoxkeHHsi TecTa. B kadecTBe (YyHKIIMM OTKJIHMKA y MPUHST
yIensHb 00beM xime6a (cM>/100 T); B KauecTBE HE3aBHCHMBIX (DAKTOPOB x; -
KOJM4YeCTBO BHocuMoOro caxapa (%); x, - KOJIHMYECTBO CBHIBOPOTOUYHO-OETKOBOTO
koHI1eHTpara (%), BHOCHMOTO B TECTO IIpH ero 3amece (tadim. 1,2).

XapaKTepUCTUKU TUIAHUPOBAHUS

[Tapametp X1, % X2, %
OCHOBHO# ypOBEHB 2,50 5,505
WnTtepBan BapsrpoBaHus 1,49 2,675
Bepxumuii ypoBeHb 3,99 8,18
HwxHuit ypoBeHb 1,01 2,83

Marpuiia miaHupOBaHUS
Ne omeiTa * X, Vi y2
1 -1 -1 359,670 358,611
2 1 -1 384,416 388,787
3 -1 +1 368,422 369,052
4 +1 +1 395,001 395,637

YMeThb - NIPUMEHATh METObl MAaTEMAaTUYECKOTO MOJEIUPOBAHUS C IENbI0 Pa3pabOTKU HOBBIX
i MOI[I/I(I)I/II_[I/IpOBaHHBIX MCTOAOB HCCICAOBAHUA W HUX MNPUMCHCHHIO B CaMOCTOSITCIILHOU
HAyYHO-UCCIIEIOBATENbCKON AESITENbHOCTH.
Tunoeoe 3a0anue:
CocraButh penentypy 100 Kr cMecHu MOpPOXKEHOIr0, OTBEYAIOMIEH YCIOBHUSIM: M.JI.
KHpa B cMecH J0iDkHa ObITh He MeHee 12 %, m.1. COMO — 10 %; caxapa— 16 % wu3
pacuera 0,5 % crabunuzaropa u 0,01 % BanwivHa (Tabn.)

0,
MaccoBas noius, % Ilena,

pyoO./KT

Nurpeauentsl

KUpa ‘ COMO ‘ caxapa ‘ BOJIBI



Monoko HaTypalbHOE LIETbHOE 4.0 8,15 0 87,85 13,75
Macno kpecTbsiHCKOE 72,5 2,5 0 25,0 120,00
?ﬁiﬁﬁﬁﬁ CTYHICHHOE LELHOT © 8,5 21,5 435 26,5 | 44,50
Mornoko cyxoe 00e3:KUPEHHOES 0 95,0 0 5,0 85,40
Caxap CBEKJIOBUYHBIN 0 0 100,0 0 26,20
CBIBOpOTKA MOJIOYHAS 0,37 6,5 0 93,13 5,00
Bopma mutreBas 0 0 0 100,0 0,10
ITaxTa cyxas 5,0 90,0 0 5,0 80,00
[ancraapn (0,5 %)
Banumun (0,01 %)
CranmapT MOPOKEHOTO IIOMOHP 12,0 10,0 16,0 61,49

YMmeTh - pazpabaTbiBaTh MOJIEIH PELENTYP MUIIEBBIX MPOIYKTOB, TEXHOJIOTUYECKUX MPOIIECCOB
Ha OCHOBE METOJOB MAaT€MaTHYECKOTO0 MPOrpaMMHUPOBAHUS; MPUMEHSITh METOJ HKCIEPTHBIX
OILICHOK MpH 0TOOpe (PaKTOPOB sl MOCTPOCHHUS MATEMaTHYECKUX MOJEEH TeXHOJIOTMYECKUX
MPOLIECCOB MUILIEBBIX TPOU3BOICTB.

Tunoeoe 3aoanue:
B ¢opme gemoBoili Wrpbl  BBEINOTHUTH MPOIEAYPY OKCIEPTHOTO  OICHUBAHUS
(hakTOpOB, BIUAIIMX W XapaKTEPU3YIOMUX MPOTEKAHUE TEXHOJIOTNYECKOT O

mporiecca.  IIpoBecTH  CTATUCTHUYECKYIO O0OpabOTKYy pe3yJIbTaTOB AKCIEPTHOTO
OLICHUBAHUS, omnpeAenuB Kod(h(UIMEHT KOHKOpJAlMM M  YCTAHOBUB  CTEMEHb
JOCTOBEPHOCTH  TOJNyYEHHBIX pPe3yabTaToB. [IOCTPOUTH ampHUOPHYIO THUCTOTPAMMY
paHroB W BbBIOpaTh HaumOosiee  WMHPOpMaTUBHBICE  (DAKTOPHI  JIA  HU3y4aeMOro
TEXHOJIOTUIECKOTO MpoIecca.
YMerb - pa3palaThiBaTh MaTeMaTUYECKHE MOJETH PELENTyp U TEXHOJOTUH MPOIYKTOB
Pa3TUYHOTO IEJICBOT0 HA3HAYCHHUS C 3a/IaHHBIMH CBOWCTBAMU, KOJIMYECTBEHHBIM COOTHOIIIEHUEM
U Ka4eCTBEHHBIM COCTaBOM HYTPHUEHTOB.
Tunoeoe 3a0anue:
OnpeaenuTh ONTUMAIEHOE COOTHOIICHHE KOMIIOHEHTOB pelenTypHOU cMmecH ((apia) mpu
MPOU3BOJICTBE KOJIOACHBIX M3CTHUH.
[ToTrpeOuTenbckue CBOMCTBA (KAYECTBEHHBIE XapaKTEPHUCTHKW) dapiia MOJeIbHON
MOJIOUHOM KOJI0AChl BBICIIIETO cOpTa cieayronue: Biara — 69,00 = 1,20; xup — 14,50 +
1,00; oemox — 15,00 = 1,10; 3oma — 1,00 + 0,07; BogocBs3bIBaIOIas ClIoCOOHOCTD
(BCC) — 42,55 + 12,50; mpenensHoe Hanpsikenue capura (ITHC) — 5700,00 = 100,00.

Msico ntutpl [MOJIOKO Cyxoe Sina
T'oBganyna 1 CauHuHa
[Mapametp copra — LEJBHOS  |IEJIbHBIC (MK
Kpaxman)

Biara 77,7 66,0 70,0 4.0 74,0
Kup 7,0 16,0 16,0 25,0 11,5
Bbemox 222 17,0 13,0 26,0 12,7
3omna 11,1 0,8 0,9 04 1,1
fﬁf::gﬁg‘;fba‘oma" 60,0 32,5 37,0 55,0 15,0
Hpeneneroe manpaierue | ., | 6500,0 4700,0 370,0 120,0
caBUra ’ ’ ’ ’ ’
EctecTBeHHOE ycnoBue 1 1 1 1 1




buonornueckas 1eHHOCTh 150,0 180,0 260,0 100,0 125,0
CebecTouMOCTh 17,8 17,4 254 17,4 0,74

HaBpIk - BJIAACTh HABbLIKAMU MATCMATUUYCCKOI'O IIJIAHUPOBAHUA HAYYHOI'O SKCIICPUMCHTA,

00pabOTKH AKCIIEPUMEHTATIBHBIX JTAHHBIX.

Tunosoe 3adanue:
[IpoBecTn mnpenBapuTenbHYI0 O00paOOTKY SKCHEPUMEHTAIBHBIX NaHHBIX (Tabm. 2),
MPOBE/S BBIUMCICHUS BBIOOPOYHBIX XaPAKTEPUCTUK SMIHPUYHOTO  pacIpeesieHus,
OTCEB TPYOBIX TOTPEITHOCTEH ¥ TMPOBEPKY THIIOTE3bl HOPMAIBHOTO PACIpEICIICHHS.
YPOBEHb 3HAUMMOCTH CTATUCTUUYECKUX KpUTEpHEB NpUHATH p = 0,05.

I/ICXOI[HI:IG AAaHHBIC JIA pacdCeTa

Ne Bapuant
n3Me 1 2 3 4 5 6 7 8

1 |83,10 2520 | 58,31 | 75,21 | 0,20 | 43,21 | 87,81 | 63,01
2 1703126305542 |73,40 | 0,61 | 40,20 | 89,20 | 68,10
3 176,62 27,82 56,63 7577 | 0,05 | 49,73 | 86,44 | 69,21
4 78,73 132,09 | 56,77 | 75,08 | 0,25 | 46,45 | 87,60 | 60,55
5 76,5 | 24,64 56,91 | 7291 | 0,34 | 42,90 | 88,40 | 60,61
6 80,30 | 20,30 | 55,35 | 66,05 | 0,42 | 40,80 | 80,21 | 64,33
7 18542 |31,54 66,01 |7522| 0,40 | 36,91 | 84,25 | 70,41
8 169,49 23,06 | 57,09 | 76,31 | 0,28 | 39,82 | 90,33 | 58,18
9 166,40 | 22,22 | 56,92 | 74,08 | 0,34 | 43,21 | 89,11 | 63,14
10 | 85,01 29,15 56,38 | 78,10 | 0,28 | 44,99 | 88,31 | 56,29
11 |80,22 | 28,45 | 56,15 | 78,45 | 0,45 | 40,15 | 88,12 | 69,45
12 | 81,08 | 23,12 | 54,18 | 75,15 | 0,48 | 40,68 | 87,48 | 68,7
13 | 78,09 | 27,15 | 56,88 | 75,98 | 0,44 | 39,48 | 89,45 | 69,33
14 | 85,04 | 26,45 |57,14 | 75,48 | 0,43 | 39,89 | 88,46 | 68,14
15 |87,54 26,15 | 55,12 | 75,60 | 0,48 | 41,04 | 88,93 | 69,46

16 |82,45)24,11 | 55,89 | 74,18 | 0,44 | 40,55 | 87,45 | 70,01

17 183,16 | 22,13 | 57,14 | 75,06 | 0,45 | 41,07 | 88,46 | 68,17
18 |84,01 25,07 | 55,66 | 75,88 | 0,47 | 39,88 | 88,03 | 68,93

HaBbIk - BiageTh HaBBIKAMH IYOJIMYHOTO TIPEICTABICHUS M OOCYXKICHHS PE3yJIbTaTOB
BBITTOJTHCHHBIX HaYYHBIX I/ICC.HGI[OBaHI/Iﬁ B 00JIaCTH MAaTEMaTHYECKOTO MOACIINPOBAHUSA MAIICBLIX
IPOIYKTOB KMBOTHOTO IPOUCXOXKICHUSI.
Tunosoe 3adanue:
Ilo pe3ynbraram MOJAEIMPOBaHUS PELENTYPhl OHOTO U3 MUIIEBBIX IPOJYKTOB (Ha
BbIOOp yuaierocs) pazpaborars npesenranuio B PowerPoint, conepxkaiyto He 6o1ee 7
CIIaliI0B U MOJITrOTOBUTH JOKJIAJ] O MOJYYCHHBIX Pe3yIbTaTaX ¥ OCHOBHBIX dTarax
MozenupoBanuss. OO0CHOBATH MCIIOIb30BaHIE METOIa MOJICITHPOBAHUSI.

HaBbIk - HCTIONB30BaHMS METOJJOB MATEMATHUYECKOTO MOACIUPOBAHUS I COBPEMEHHBIX CPE/ICTB
WH()OPMAITMOHHBIX TEXHOJOTHUW JUIsI pa3pabOTKH HOBBIX METOJIOB HCCIENOBaHHMs B cdepe
OMOTEXHOJIOTUH.
Tunoeoe 3adanue:
PazpabGorare penentypy mnonydaOpukara - TMOMaJHOM MacChl C MHHHMAaJIbHOMN
cebecTouMOCThI0, coaeprkameid He MmeHee 90% cyXuXx BeIecTB, B TOM YHCJE HE OoJiee
70% caxapo3sl u He Oonee 20% xupoB. IlepedyeHp penenTypHBIX HHIPEIHECHTOB,
coJiepKaHUE Caxapo3bl, KUPOB, CYXHX BEIIECTB B HHUX M CTOMMOCTH KaXKJOTO BHJA
CBIPBS YKa3aHBI B TAOIUIIE.



ConeprkaHre MUTATENBHBIX BEMIECTB B PA3TUYHBIX BHIAX ChIPbs (%),
CTOUMOCTb €JUHUIIBI CBIPbS, TPEEIIbI COACPKAHUS PELIETITYPHBIX

m
an) 3 =
e |5 =
S < 2 Cocrtas PU ©
< A < o
RE B <
PenenTypHble HHIPEANCHTHI |~ & % N A
(PHD) 28 |gR 5
2 & = Vrie g
= % benku | XKupsi S
3R~} o BO/BI e
m ~ = O
5
O
Caxap-riecok 40...90 | 99,85 0 0 99,8 | 26,4
[TaToka KpaxMaybHas 5...10 78,0 0 0,3 77,4 13,6
Kup xonmuTepckuit 0...10 99,7 0 99,7 0 50
Maciio cIMBOYHOE 0...12 80,0 0,5 82,5 0,8 150
Mosoko cryimenHoe ¢ 0..40 | 66,6 7,2 8,5 55,5 58
caxapom, JKUpHOCTh 8,5%
MoJI0KO CTYIIEHHOE C 0...40 | 66,8| 7,1 5,0 55,2 35
caxapoM, JKUpHOCTb 5%
MoJ10KO CTYIIEHHOE CTE 0...20 20,0 64 7,8 10,3 40
PHWIN30BaHHOE, KUPHOCTh
7,8%
OnpIT [1eATeJLHOCTH - TIOCTAHOBKM W  PEIICHUS  HAay4YHO-HCCIEAOBATEIbCKUX U

npo¢eCCHOHATIBHBIX 3a/1a4 C MCIOJIb30BAHUEM METOJ0B MAaTeMaTHYECKOTO MOACIHPOBAHUS U
HCITOJIH30BaHUSI COOTBETCTBYIOMIEH 1a00paTOPHON M MHCTPYMEHTAILHOMN 0a3bl.
Tunoeoe 3a0anue:
Paccunrate peuentypy cmecu Juisi IPOU3BOICTBA CIMBOYHOTO MOpOKeHoro. Pacuer
nposectu Ha 1000 kr cmecH, ctabunuzaropa B cmecu 0,3 %. [Ipyrue ycnoBus B

TalJIMIax.
CocTaB MOPOKEHOTO
Bug mopoxeHnoro Kup COMO Caxapossl | Becero cyxux BeniecTs
CanBo4yHOE 8,0 10,0 16,0 34
CocraB ChIpbs AJIs1 MOPOKEHOT0, %
Bun moposxeHoro Kup COMO Caxapo3bl Bcero cyxux
BEIIECTB
MoJ10KO LIEIbHOE 3,6 8,5 - 12,1
Macio KpecTbsIHCKOE 72,5 2,5 - 75
Mooko 1eIbHOE 8,5 20,7 445 74
CT'YIIEHHOE C CaXapoM

Ol'[])IT ACATCIBHOCTH - CaAMOCTOATCIBHO pa3pa6aTBIBaTB TCXHOJIOTHUH MSCHBIX, MOJOYHBIX H

PBIOHBIX TIPOYKTOB HA OCHOBE MaTeMAaTHUYECKUX MOJIENEeH U MH(POPMAIIMOHHBIX TEXHOJIOTH.

Tunoeoe 3a0anue:
Pa3zpaboraTs penentypy MEIOBBIX MACT ¢ MAKCHMAIbHOW OMOJIOTMYECKOM 1TEHHOCTHIO U
C COJIEp)KaHUEM MaKpO- U MHUKPOIJIEMEHTOB U BUTaMHHOB: Na He MeHee 50 mr, K - He
menee 500 mr, Ca - ve menee 100 mr, Mg - ne menee 100 mr, P - ne menee 100 mr, Fe -
He MeHee 20 mr, kapotuH - He MmeHee 500 mr, B1 - e menee 0,5 mr, B2 - ve menee 0,1
Mmr u C - He MeHee 1 mr. ColiepaHne CyXuX BEIIECTB B KaXJOM BHUJE ChIPbsl YKa3aHO B
Tab1. 1, a Ouojornyeckas EHHOCTh PEIENTYPHBIX HHTPEAUEHTOB - B Ta0I. 2.



BapuaHThs! perienTypHbIX KOMIO3MIMI MacT Ha OCHOBE MEIa

Peuenrtypusie BoaMONKHBIH CopaepxaHue CyXHX
UHTPEIUCHTHI Anariasoxn BemectB PU, %
BapsupoBanus PU, % ’
Spo apaxuca 0..25 92,1
H3zrom 0...10 82
CeMeHa TBIKBBI 0...25 95,5
UYepHocnus 0..12 75
Kypara 0..15 80
Mén maenuHbIH 50...90 82,6

buonornueckas HCHHOCTD PCUCITYPHBLIX HHIPCAUMCHTOB MCAOBEIX IT1ACT

Iepeuens Koa14yecTBO BUTAMHHOB, MAKpPO- U MUKPOJIEMEHTOB, BXOISAILIX
BUTaMHMHOB, B COCTaB PELENITYPHBIX HMHTPEIUEHTOB MeJOBBIX macT (Mr/100 )
MaKpo-u
MHKpPOIJIE- Snpo CemeHa ..
MEHTOB aanII)/I ca Uszrom TLIKBEL Yepnocnus | Kypara Mén
Na 23,0 117 157 10 17 10
K 658 830 634 864 1717 36
Ca 76 83 360 80 160 14
Mg 182 42 311 102 106 3
P 350 129 520 83 146 18
Fe 5 3 60 3 32 0,8
Kaporun 0 35 3 60 3500 0
B: 0,74 0,15 1.8 0,02 0,1 0,01
B2 011 | 0,06 0.2 0,1 0.2 0,03
C 5.3 0 0 3 4 0
Uroro 1300,15| 1239,21 2047 1205,12 | 5682,3 81,84

5.4 MeToan4yeckue MaTepuaJibl, ONpeaessilonue nNpoueaypbl OeHMBAHUS 3HAHUM,
YMeHM, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX 3TANBI UX
¢dopmupoBanus

OreHka 3HaHUM, YMCHUH, HABbIKA U (MJIM) OTIBITA JEATEILHOCTH, XapaKTePU3YIOITUX
3Tarbl HOPMUPOBAHMS KOMIETEHIUH 110 TUCIUIUTMHE TPOBOJAUTCS B OPME TEKYIIETO KOHTPOJIS
U TIPOMEKYTOYHOM aTTECTalUH.

Texkymmii KOHTPOJIb MPOBOAMTCS B TEUEHHE CEMEcCTpa C IENbI0 ONPEACTICHHUS YPOBHS
YCBOCHUSI OOYYAOIIMMUCS 3HaHWN, (GOPMHUpPOBAHWS YMEHHM, HABBIKOB W (WJIM) OIBITA
NeSITeIbHOCTH, CBOEBPEMEHHOT'O BBISBICHHUS INpenojaBaTeleM HEAOCTaTKOB B MOJTOTOBKE
oOydaromuxcsi W MPUHATHS HEOOXOTUMBIX Mep MO €€ KOPPEeKTUPOBKE, a Tak e s
COBEPILICHCTBOBAHUS METOAMKH OOYy4YeHHs, OpraHM3aluu YueOHOH paboThl M OKa3aHHA
00y4aromuMcst THAUBUAYaIbHOMN MTOMOIIIH.

K TekyiemMy KOHTPOIIO OTHOCSTCS MTPOBEpKa 3HAHUHM, YMEHUH, HABBIKOB 00YUYaIOIIUXCSI:

- Ha 3aHATUSAX (OMpOC, pellieHue 3aiad, JeNioBas Wrpa, KpYIJIbld CTOJN, TECTUPOBaHHE
(MMCHbMEHHOE WM KOMITBIOTEPHOE), OTBETHI (MMMCHbMEHHBIE WM YCTHBIE) HAa TEOPETUIECKHE BOMPOCHI,



PCHICHUC MPAKTUYCCKUX 3aJlad U BBIIIOJIHCHUC SaI[aHI/Iﬁ Ha MPAKTUYCCKOM 3aHATHUU, BBIIIOJIHCHUC
KOHTPOJILHBIX PadoOT;

- 110 PE3yJIbTaTaM BBIIIOJHCHUA HHAWBUYAJIbHBIX 3aI[aHHfI;

- IO pe3yJbTaTaM MPOBEPKH KAa4ecTBa KOHCIICKTOB JICKIIWH, pabounx TeTpaneil u WHBIX
MaTepUasoB;

- MO pe3yibTaTaM oOT4YeTa OOYYArOMMXCS B XOA€ WHIMBHIYaTbHOH KOHCYJIbTAIHH
nmpenoaaBarTeiiAi, HpOBO,Z[HMOﬁ B qachbl CaMOCTOSITEIILHOU paGOTBI, 10 HNMCHOIINUMCS
3aJI0JDKEHHOCTSIM.

Ha mepBeIX 3aHATHSAX TpenojaBaTelb BBIAACT CTYAEHTaM TIpadUK KOHTPOJIBHBIX
MEPOTIPUATHIA TEKYIIETO KOHTPOJIS.

I'PA®UK KOHTPOJBLHBIX MEPONPUATHH TEKYIIEr0 KOHTPOJISI 10 TUCHUIJINHE

®opMa KOHTPOJIBLHOTO
Mecsin npoBeieHust
MeponpusTus (Tecr,
Ne 1 HAaUMEHOBaHHUE TeMbI . KOHTPOJILHOI0
KOHTPOJIbHAsA padoTa, yCTHBIN
KOHTPOJIbHOT0 MEpPONPUSTUSA MepOonpusITUs
OIpoC, KOJUIOKBHYM, J1€JI0Basi
Ounas dpopma
HUIpa ! T.I1.)
Pasnen 1 «Teopernueckue OCHOBBI
OueHka npaBUILHOCTH
MaTeMaTU4eCKOro . deBpain
BBITIOJIHEHUS 3aJJaHUI
MOJICIIMPOBAHUSI
Pazgen 2 «CoBpeMeHHBIE OIXOIbI
OneHka npaBUIBHOCTH
K MPOEKTUPOBAHUIO PELETITYP . MapT
BBIITOJIHEHUS 3aJJaHUI
MIPOTYKTOB ITUTAHUS
Pa3nea 3 «Anroputmsl pacuera OneHka npaBUIBHOCTH J——
penenTyp NUIIEBBIX NPOAYKTOBY BBIITOJIHEHMS 3aJJaHUI P
Paznea 4 «MartemaTrnueckoe
IJIJAHUPOBAHUE IKCIIEPUMEHTA IS
pelIeHusl HAy4YHbIX U OreHka NpaBUILHOCTH
IIPOU3BOJCTBEHHBIX 3a7a4 BBIITOJIHEHUS 3aJJaHUI
MIPOEKTUPOBAHUS MTPOJIYKTOB
MIATAHUS
Pazgea S «IIpumenenne meTonoB
MaTeMaTH4eCcKoro
OueHka npaBUILHOCTH o
MpOrpaMMUpPOBaHUs B . Mai
BBITIOJIHEHUS 3aJJaHUI
MOJEJIINPOBAHNN TEXHOJIIOTMYECKUX
MIPOIIECCOBY
Pasznen 6 «IIpumenenue merona
AKCIIEPTHBIX OI[EHOK MPHU 0TOOPE
(bhakTOpOB I MOCTPOCHHUS OneHka NpaBUIBHOCTH EOHE
MaTeMaTHYECKUX MoJeIei BBIIIOJIHEHUS 3aJaHUN
TEXHOJIOTHYECKUX MPOLECCOB
MUIIEBBIX MPOU3BOJICTBY

IlepeyeHb OLIEHOYHBIX CPEICTB, HCMOJIb3yeMbIX IPH U3YYEHUH JUCHUIIIHHBI U UX
XapaKTePUCTUKH, KPUTEPUH U LIKAJbI OLlEeHUBAHUSA

Yemmuwiit onpoc — nanGonee pacnpocTpaHEHHBIH METOJ KOHTPOJISI 3HAHWUW CTYJICHTOB,
HpeﬂyCManI/IBaIOH_II/Iﬁ YPOBCHL OBJIAACHUSA KOMIICTCHUUAMU, B T. Y. IMOJHOTY 3HAHUU
TEOPETUYECKOr0 KOHTpoJMpyeMoro wmatepuana. llpu ycTHOM ompoce ycCTaHaBIIHMBAETCS
HEIIOCPEACTBCHHBIM KOHTAaKT MEXKIy IPENoAaBaTeIeM U CTYIEHTOM, B IIPOLEcce KOTOPOro
npenojaBaTesb  MOJy4aeT [IIUPOKHE BO3MOXKHOCTH S M3YyYEHUS HHAMBHUIYaJbHBIX
OCOOCHHOCTEH YCBOGHHUS CTYACHTaMHM Y4eOHOTO Marepuana. YCTHBIA OMpOC MO TUCIUIUIMHE



IPOBOJUTCS Ha OCHOBAHUHU CAMOCTOSITENILHON PabOTHI CTYJCHTA MO KaXA0MY pasneny. Bompocs
IIPEJICTABJICHBI B IUIAHAX JIEKIUN 110 JUCLIUILINHE.

Paznuuator  QpoHTaNBHBINA, WHAMBUAYAJIBHBIH M  KOMOMHMPOBAHHBIA  OMpOC.
@ponmanvuoulll OPOC TpoBoauTCS B ¢opme Oecenpl mpenogaBarenss ¢ rpymmod. OH
OpPraHMYECKH COYETAETCSl C MOBTOPEHUEM MPONAECHHOTIO, SBJISACH CPEICTBOM AJIs 3aKpEIUICHUs
3HaHWM U ymeHui. Ero JOCTOMHCTBO B TOM, YTO B aKTUBHYIO YMCTBEHHYIO PaOOTy MOXKHO
BOBJICYb BCEX CTYJEHTOB Tpymmbl. [l 3TOro BOIMPOCH JAOJKHBI JOMYCKATh KPaTtkyio (opmy
OTBETa, OBITh JIAKOHWUYHBIMH, JIOTUYECKM YBA3aHHBIMU Jpyr C JpYroM, JAaHbl B TakKoH
MI0CJIEI0BATEIbHOCTH, YTOOBI OTBETHI CTYJICHTOB B COBOKYITHOCTH MOTJIM PACKPBITH COJIEPIKAHHE
pa3aena, Tembl. C MOMOIIBIO (DPOHTAIBHOIO ONpOCa IPENnojaBaTelb HMEET BO3MOXHOCTb
IIPOBEPUTH BBHINIOJHEHUE CTYACHTAMU JOMAIIHEr0 3aJaHMsl, BBIICHUTh I'OTOBHOCTH I'PYIIBI K
U3y4EHHIO HOBOTO MaTepualla, OpeeuTh c(hOpMUPOBAHHOCTh OCHOBHBIX IOHSATHH, YCBOCHHE
HOBOTO yueOHOro MaTepHaia, KOTOPbIi TOJIbKO 4TO OblT pa3oOpaH Ha 3aHsTUU. LlenecoobpasHo
UCIOJIb30BaTh (PPOHTAIBHBIN ONPOC TAKXKE MEpe]] MPOBEICHUEM MPAKTHYECKHX paldoT, Tak Kak
OH I103BOJISIET IPOBEPUTH MOJATOTOBIEHHOCTD CTYJEHTOB K MX BBIIOJIHEHHUIO.

Bomnpockl 10KHBI UMETh IPEUMYIIECTBEHHO MOMCKOBBIM XapakTep, 4ToObl MOOYKAATh
CTYJEHTOB K CAaMOCTOSATEIbHOW MBICIUTEIBHOM 1€ATENbHOCTH.

Hnousuoyanvueiti onpoc mpeanonaraeT oObsICHEHUE, CBS3HbIE OTBETHI CTYIEHTOB Ha
BOIIPOC, OTHOCSIIMKCS K HM3y4aeMOMY Y4eOHOMY MaTepHally, IMOITOMY OH CIIY)KUT Ba)KHBIM
CPEACTBOM DPA3BUTHS PEUM, MAMATH, MBILIUIEHUS CTYIAEHTOB. UTOOBI clieslaTh TaKyl0 MPOBEPKY
6osee ry0OOKON, HEOOXOIUMO CTAaBUTH MEpe CTYAEHTaMU BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOrO
OTBETA.

Bonpockl i MHAMBHUIYalIbHOTO ONpPOCAa JOJDKHBI  OBITh YETKHMH, SICHBIMH,
KOHKDETHBIMH, €MKHMH, HMETh MPHUKIAJHOM XapaKTep, OXBaTbIBaTb OCHOBHOM, paHee
IIPOMJIECHHBIM Marepuan mnporpammsel. MXx coxepxaHue [TOJDKHO CTUMYJIMPOBATh CTYJIEHTOB
JIOTUYECKU MBICIUTh, CPABHUBATh, AHAITM3UPOBATh CYIIHOCTh SIBIICHHUM, 10Ka3bIBaTh, 10A0MPATh
yOeauTenbHblE  TPUMEpPBI,  yCTaHABIMBATh  NPUYMHHO-CICJICTBEHHbIE  CBSI3W,  JeNaTh
000CHOBaHHBIE BBIBOJIbI M 3TUM CIIOCOOCTBOBATh OOBEKTUBHOMY BBISIBIICHUIO 3HAHUH CTYAECHTOB.
Bonpocsl 00bIYHO 33/1a10T BCEW TpymIe M Mocie HeOObIION may3bl, HEOOXOIUMON I TOTO,
YTOOBl BCE CTYAEHTHl IOHSUIM €r0 M TNPUTOTOBMIIMCH K OTBETY, BBI3BIBAIOT MJII OTBETA
KOHKPETHOI'O CTYJIEHTA.

Jlst TOro 4toObl BBI3BATh MPU MPOBEPKE MO3HABATEIbHYI0 AKTUBHOCTH CTYAECHTOB BCEH
TPYMIIbI, LE1eco00pa3Ho coueTaTh MHAMBHUAYAJIbHBIH M (QPOHTANBHBINA ompoc. JTUTETbHOCTD
YCTHOTO ONpoOca 3aBUCUT OT Yy4yeOHOro NpeAMeTa, BUIA 3aHATHH, HWHIUBUAYaAJIbHBIX
ocoOeHHOCTe CTyIeHTOB. B mporecce yCcTHOro ompoca MpernojaBaTesiio HeoOX0IuMo
1o00yX/1aTh CTYI€HTOB UCIIOJIb30BATh IPU OTBETE CXEMBI, TPa(QUKH, JHATPAMMBI.

3aKIIounTeNbHAsS YacTh YCTHOTO OIpPOCa — TMOAPOOHBIA aHAIM3 OTBETOB CTYICHTOB.
[IpenomaBaTens OTMEYAET MOMOXKUTENBHBIE CTOPOHBI, YKa3bIBAECT HA HEJOCTATKH OTBETOB, JEIAET
BBIBOJI O TOM, KaK M3y4eH y4eOHbI MaTepuai. [Ipu orieHKke 0TBETa YUUTHIBACT €r0 NPaBHILHOCTD
U TOJIHOTY, CO3HATEIbHOCTb, JIOTMYHOCTH M3JIOKEHUS MaTepualla, KyJIbTypy pe4H, YMCHHE
YBSI3bIBATh TEOPETHUECKHE TMOJOXKEHUs C TNPAKTHKOM, B TOM 4HCIe M ¢ Oyaymei
po(ecCHOHATBHOM AEATEIbHOCTHIO.

Kpurepun n mkaJbl OlleHUBaHUs YCTHOTO OIIpoca

Kputepuu onieHKu pu TEKyIeM KOHTPOJIE OneHka
CTyneHT OTCYTCTBOBAJI Ha 3aHATUU WM HE NPUHMMaAN ydacTus. HeBepHble U | «<HEYIOBIETBOPUT
oIMOOYHBIE OTBETHI M0 BOMPOCAM, pa30MpaeMbIM Ha CEMUHApe €JIbHOY
CTyneHT NpUHHMAaeT ydacThe B OOCYXJACHHH HEKOTOPBIX MpolieM, MAaéT | «yIOBJIETBOPHUTEI
PAaCIILIBUATBIC OTBCTHI HAa BOIIPOCHI. OmnuceiBas TEMY, MYTACTCA U TCPACT CYTh BHO»
BOIIpoca. BEpHOCTH CyXJI€HMI, TOTHOTA U TPaBUILHOCTL OTBETOB — 40-59 %
CTyneHT NpUHUMAET y4acTHe B 0OCYXJIEHUU HEKOTOPBIX MPo0IieM, Ta&T OTBETHI «XOpOLIO»
Ha HEKOTOpbIE BOIPOCH, TO €CTh HE MPOSBIAET JOCTATOYHO BBICOKOMH
AKTHUBHOCTH. BEpHOCTh CYXIEHUHN CTYIEHTA, IIOJIHOTA U MPABWIBHOCTH OTBETOB




60-79%

CryneHT OEeMOHCTpUpPYET 3HAHME MaTepuana I0 pas3jely, OCHOBAaHHbIE Ha
3HAKOMCTBE C 0053aTeIbHOW JUTEPaTypod U COBPEMEHHBIMU MYyOIMKALUSMU;
Ha TIOCTaBJIECHHBIE OIPOCHI.
Bbicokasgs aKTMBHOCTb CTyJE€HTa INpPHU OTBETAaX HAa BONPOCHI MpENnojaBaTrels,
aKTUBHOE YYacTH€ B IPOBOAMMBIX JUCKyccHsX. IIpaBMIBHOCTH OTBETOB U

JaeT JIOTHYHEIC,

apryMEHTHPOBAHHBIE OTBETHI

MOJIHOTA WX PACKPBITUS JOJKHBI cOCTaBNIATh 6oee 80%

«OTJIMYHO»

Kpurepun u mkajubl oneHuBanus pedeparon (10KI210B)

Onenka

[IpodeccuonanpubIe
KOMIETCHINH

OT4YETHOCTD

Pabora BBIIOJIHEHA Ha BBICOKOM MPOQECcCHOHATHHOM|
ypoBHe. [10JTHOCTBIO COOTBETCTBYET IMOCTABIICHHBIM B
3aJaHud  LedsiM W 3axadaMm.  [IpencraBineHHbIN
MaTepuag; B OCHOBHOM BEPEH, JOIYCKAIOTCS MEIKHE
HeTouHOoCcTH. CTyneHT CcBOOOJHO OTBEYaeT Ha)
BOINIPOCHI, CBSI3aHHBIE C JIOKJIAJ0M. BbIpakeHa
CIIOCOOHOCTh K TMPOQECCHOHATHHON aJanTallni,)
WHTEPIPETAllMM 3HAHUM W3 MEXIUCIUIUTMHAPHBIX
obOacteit

[MucemMeHHO  O(hOPMIIEHHBIN
TTOKJIa] (pedepar)
IpeCTaBICH B CPOK.
[TomHocThIO  OopMIeH B
COOTBETCTBUU C
TpeOOBAHUSIMHU.

PabGora BbIOMHEHAa HAa JOCTAaTOYHO BBICOKOM
npo¢eCCHOHATBLHOM YpPOBHE, JOIMYIIEHBI HECKOJIBKO
CYLIECTBEHHBIX  OIIMOOK, HE BIHUAIOIIHUX Ha
pesynbrar. CTyaeHT OTBE4aeT Ha  BOIIPOCHI,
CBSI3aHHBIE C JIOKJIAZI0M, HO HEIOCTATOYHO ITOJIHO.

[TucemeHHO  0OPMIICHHBIN
JOKJIaJ (pedepar)
NpEeJCTaBICH B CPOK, HO C
HEKOTOPBIMH
HEJI0OpabOTKaAMHU.

VYpoBeHb  HEOOCTAaTOYHO  BBICOK.  JlomyIeHsl
CYILIECTBEHHbIE  OIIHUOKH, HE  CYIIECTBEHHO
BIUSIONIME HA KOHEYHOE BOCIHPHUSTHE MaTrepuaa.
CTyneHT MOXKET OTBETHUTbH JIMIIb Ha HEKOTOpbIE W3
3a/IaHHBIX BOIIPOCOB, CBA3AHHBIX C JOKIAI0M.

[MucemMeHHO  O(hOPMIIEHHBIN
TTOKJIa] (pedepar)
Ipe/ICTaBIICH co
3HAYUTEIBHBIM OIO3/IaHHEM
(6bomee wemenu). Mwmerorcs
OTACTbHBIE  HENOYECTH B
oopmIIeHHH.

2 1 HIXKE

Pabora BbINOIHEHa Ha HU3KOM ypoBHE. JlOmyIIeHbI
rpyosie omuOKku. OTBETHI Ha CBSA3aHHBIC C IOKJIAIOM
BOTIPOCHI OOHAPYKUBAIOT HETIOHUMAHKE TIpeaIMeTa U
OTCYTCTBHME OPUEHTAIlMU B MaTepHae JOKIaaa.

[MucemMeHHO  O(hOPMIIEHHBIN
TTOKJIa (pedepar)
IpeCTaBICH co
3HAYUTEIBHBIM OMO3/IaHHEM
(bonee wemenmm). Mmerorcs
CYIIIECTBEHHBIC HEIOYETHl B
0hOpMIICHHH.

Kpurtepnu u mkajabl OieHUBAHUS NMpPe3eHTALUH

Heckpunro
pbl

N3moxeHHbIH,
PaCKpBITBIN

OTBET
3

MunumanpHBIH
OTBET

2 4

3aKOHYCHHBIH,
IIOJIHBII OTBET

OO0pa3noBkIil OTBET
5

PackpsiTne
POOIIEMBI

[Ipobnema
packpsiTa HE
MOJTHOCTEIO.
BriBoas He
cleJIalbl U/ Ui
BBIBOJGI HE
00OCHOBAHEI.

[Tpobnema

[TpoGiiema He packpsITa.

packphbITa.
OTCYyTCTBYIOT
BBIBOJIBI.

[IpoBenen ananus
npobaemsl 0e3
MIPUBJICYCHUS
JIOTIOJIHUTEIILHOM
nureparypsl. He

[IpobGnema packpsiTa
MOJIHOCTBIO.
IIpoBenen ananus
poOIIeMBbI ¢
MIPUBJICYCHUEM
JOTIOJTHUTEIILHOM
JUTEPATYPBHI.




BCE BBIBO/IBI BriBo1bI
CIeTIaHbl U/UIH 000CHOBAHHI.
000CHOBAaHBI.
IIpencrasnsemas | Ilpeacrasnsemas
[Ipencrasnsiemas | [IpeacraBnsemas
nHpopmarus nHpopMmanus
uHpopManus uHpopManus He
CUCTEMAaTHU3UPOBA | CUCTEMATH3UPOBaHA,
JIOTUYECKH HE CUCTEeMaTU3UpPOBa
Ha U nocieaoBareiabHa U
[Ipencrasne | cBsizaHa. Ha W/WIIK He
MOCIIeI0BaTEIbHA. | TOTHYECKH CBSI3aHa.
HHE He IIOoCJIeN0BaTENILHA.
Hcnons3zoBano Hcnonws3oBano Oosee
HCIIOJIb30BaHbI Hcnonb3oBan 1-2 Sonee 2 5
npodeCCHOHANIBH | TPO(eCcCCHOHANIbH
npodeCCHOHAIBH | TPOPECCHOHATBHBIX
bIC TEPMHHBI. BIX TEPMUHA.
BIX TEPMUHOB. TEPMHHOB.
He [Inpoxo
Hcnonb3oBansl Hcnonb30BaHbl
MCIIOJTb30BaHBI UCTIOJTb30BaHBI
nH(popMannoHHbIe| UHPOPMAITMOHHBIE]
nH()OpPMaAITMOHHBI nH(pOpMaIMOHHBIC
€ TEeXHOJIOTUHU TEXHOJIOTHH TexHooTHH TEXHOJIOTHHI
Odopmnen . (PowerPoint) (PowerPoint). .
(PowerPoint). (PowerPoint).
ue 4acTu4HO. 3-4 He 6onee2
bonpiie 4 OTCyTCTBYIOT
OmuOKH B omuOOoK B
omuOOoK B . . | ommOKH B
. | mpemcraBnsieMoii | MpeaCTaBIIEMON .
peICTaBIsIeMO peICTaBIsIeMO
uHpopmanuu. nHpopMaIuu.
nHpopmanuu. nHpopmanuu.
OTtBetbl Ha OTBeTHl HA BOIPOCHI
TosbKO OTBETHI HA
OtBetnl Ha | Her oTBeTOB Ha BOIIPOCHI MTOJIHBIE | TOJHBIE C
DJIEMEHTapHbBIE
BOIIPOCHI BOTIPOCHL. BOLDOCLL W/WIH YaCTHYHO | MPUBUICHUEM
P TIOJIHBIE. IPUMEPOB H/WIN

[Iponienypa oreHUBaHUsT KOMITETCHIIMM 00y4YalOIMUXCsl OCHOBaHA Ha CIICIYIONTUX CTaHIapTaX:
1. [leproAMIHOCTH MPOBEACHUS OIICHKH (10 KaXJI0MY pa3zely TUCIUTUTHHBI).

2. MHOrocTyneH4aTocThb: OLEHKa (KaKk IpernojaBaTesieM, TaK U CTyJIeHTaMU TpYIIIbl) U
caMoolleHKa O0O0ydJaromerocsi, oOCyXIEHHE pe3ylIbTaTOB M KOMIUIEKC MEp IO YCTPaHEHHUIO
HEI0CTaTKOB.

3. EAMHCTBO MCHIOIB3yEeMOM TEXHOIOTHUH JJIsl BCEX 00OYUaIOIIUXCs, BHIIOJIHEHUE YCIOBUIM
COIIOCTaBUMOCTH PE3YyJIbTAaTOB OLICHUBAHUS.

4. CobmiofeHrne TOCIEA0BAaTEIFHOCTH TPOBEACHHUS OICHKH: MPEIyCMOTPEHO, YTO
pa3BUTHE KOMIIETCHIUN HJIET IO BO3PACTAHUIO UX YPOBHEU CII0XKHOCTH, & OLICHOYHBIE CPENCTBA
Ha Ka)XXJIOM DJTalle YYUTBIBAIOT OTO BO3pacTaHue. Tak IO KaKAOMY pasleily AUCLUIUIMHBI UAET
HAKOIUICHHWE 3HAHMM, Ha IIPOBEPKY KOTOPBIX HAIIPAaBJICHBI TaKWE OLICHOYHBIE CPEICTBA KaK
YCTHBINA ONPOC M MOATOTOBKA JTOKIA0B. [lanee mpoBoauTcs 3agayHoe 00yueHue, Mo3BOoIIsIolIee
OLICHUTHh HE TOJBKO 3HAHWSA, HO YMEHHUs, HAaBBIK M OIBIT IPUMEHEHUS CTYIEHTOB IO MX
npuMeHeHno. Ha 3axkimro4uTesnbHOM JTane NpPOBOAMTCS TECTHUPOBAHUE, YCTHBIM OINPOC HIIU
IUCbMEHHAs! KOHTPOJIbHAs paboTa Mo paszaemy.

IIpomexyrouynass arrectanusi OCYLIECTBISETCA, B KOHIE KaXJOro ceMecrpa |
IpeCTaBiIsieT COOOH UTOrOBYIO OLIEHKY 3HAHHM MO JUCLUIUIMHE B BUJIE BHICTABICHHS 3a4eTa.

IIponenypa Nmpome:KyTOYHOM aTTecTaluy IPOXOAUT B cOOTBETCTBHUU C [lomokeHuem o
TEKyIIEeM KOHTpPOJE€ U MPOMEXKYTOYHOH arTtecranuu oOydaromuxcs. IIpomexyrouHas
arrectanus B opme 3aueTa MpoBOAUTCSA B (hOpME KOMIIBIOTEPHOI'O TECTHPOBAHUS UM YCTHOTO
orpoca.

ATTecTalliOHHbIC UCTBITAHUSA B (OpME 3ayeTa MPOBOMAATCS MpENoJaBaTeseM, BEIyIIHM
JCKIUOHHBIE 3aHATUSA 10 JAaHHOW JUCLMIUIMHE, WU IIPENOJaBaTeIsIMM, BEIyIIHMU
IIpaKTU4YeCKUe 3aHATHs. [IpUcyTCTBHE MOCTOPOHHUX JIMI] B XOJ€ NPOBEACHUS aTTECTALlMOHHBIX
UCTIBITAHUN 0€3 pa3pelleHusl PEeKTopa WIM MPOPEKTOpa HE JOIycKaeTcs (3a UCKIIOUYEHHEM
pabOTHUKOB YHMBEPCHUTETA, BBIMOJHAIOMMX KOHTPOIMUPYIOUIHE (YHKIHHA B COOTBETCTBUHU CO



CBOMMH JIOJDKHOCTHBIMU OOSI3aHHOCTSIMH). B cilyuae OTCYTCTBUSI BEAYIIErO IPErojaaBaTelis

aTTeCTAllMOHHBIC HCIBITAaHUSI TPOBOMASATCS IIPEHOAABATENEM,
pacriopsbkeHHeM 1o Kadeape.

Ha3s’HA4YCHHBIM ITMCBbMCHHBIM

I/IHBaJ'II/II[BI " JIna ¢ OTrpaHUYC€HHBIMHU BO3MOXKHOCTAMHU 300POBbA, UMCIOIUE HAPYIICHHUA
OMOPHO-ABUTATCIIBHOI'O arapara, MOryrT AOOIYCKATbCA Ha aTTCCTAllMOHHLIC MWCIIBITAHUSA B

COIIPOBOXKACHUHN aCCUCTCHTOB-COIIPOBOXKIAIOIINX.

Bo Bpems aTTecTallMOHHBIX HCHBITAaHWHA OOYydYarollecs MOTYT IOJIb30BaThCS paboueit
IIPOrpaMMOM IUCLHUIUIMHBL, a TAK)KE C Pa3pelleHus IPENogaBaTelis ClIpaBOYHON U HOPMATUBHOM

JUTEPATYPOU, KAJIbKYJIATOPAMHU.

Onenka pe3ynbTaTOB KOMIIBIOTEPHOIO TECTUPOBAHUS U YCTHOIO AaTTECTAllMOHHOTO

HUCIBITaHUSA OOBIBIAETCS O6y‘-IaIOH_[I/IMC}I B JICHb €TO IPOBCACHMUA.

IopsAaoK MOATOTOBKH M NPOBEICHUs IPOMEKYTOYHOM aTTecTaluu B (popme 3a4era

[elictBue Cpoxku Meroauka OTBETCTBEHHBIH
3aouHas hopma
Brinaua 3aganuii K 3a4eTy 1 3angrue Ha nexnusx, Benymmit npenonasaresb
10 UHTEPHET WM NIPETIOJaBaTely,
BEIYIIME PAKTUYECKUE
3aHATHSA
Koncynpranun B CECCHIO Ha rpynmosoit Benymuit npenogasareins
KOHCYJIbTallu1 WM IIPETIOaBaTely,
BEyILME PAKTUYECKUE
3aHATHSA
3auer B CECCHIO OneHka cTeneHu Benymuit npenogasarens
BBITIOJTHECHUS WM NIPETIOJaBaTely,
3alaHui BEIyILME IPAKTUYECKUE
3aHATHSA
®opMUpOBaHUE OLICHKH Ha 3auere B cooTrBercTBUM Benymuit npenogasareins
(«3auTeHoy/ «He C KPUTEPUAMHU WM IIPETIOJaBaTelly,
3a4TEHO») BEIyILME PAKTUYECKUE
3aHATHSA

6. TMEPEYEHb OCHOBHOM U JIONNOJHUTEJBHON YUEBHOM JIMTEPATYPBI,
HEOBXOJAUMOM JI1s1 OCBOEHUSA JUCHUILIAHBI

OcHoBHas quTEpaTypa

KoanuecTBo B 0H0IHOTEKE /
cebpliika Ha DBC

Jlucumn, II. A. KommnbrorepHoe MOJIETTUPOBAHUE
MIPOM3BOJICTBEHHBIX MPOIECCOB B MUIIEBON MPOMBIIIJICHHOCTH :
yuebnoe nocobue / I1. A. JIucun. — Cankr-IlerepOypr : Jlaus,
2016. 256 c. ISBN 978-5-8114-1984-5. — Texkcrt :
AJIEKTPOHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/72585 — Pexum nocryma:
JUISl aBTOPU3. TIOJI30BATENIEH.

https://e.lanbook.com/book/72
585

JonojHuTeNBbHAS JINTEPATYPA

KoanuecTBo B 0H0IHOTEKE /
ccbpliika Ha DBC

VYrtkun, B. b. Dxonomerpuka : yueOnuk / B. b. Vrkun. — 2-e uzm. —
Mockasa : HamkoB u K, 2017. — 564 c¢. — ISBN 978-5-394-02145-9. —
Tekct : aneKkTpoHHEI // JIaHb : AIIEKTPOHHO-OMOMUOTEYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/93414

https://e.lanbook.com/book/93414

7. METOAUYECKUE YKA3ZAHUSA JJI1 OBYYAIOIIUXCSA 11O OCBOEHUIO

TACIATITAHBI




Memoouueckue pekomenoayuu no padome HAO0 KOHCHEKMOM JEKUUW 60 6peMs U
nocie npogeoenus 1eKyuu.

B xone NEeKIMOHHBIX 3aHATHUN OO0y4aroMIMMCS PEKOMEHIYETCS BBIOJNHSITH CICAYIOIIHE
nerictBus. BecTm koHcmekTmpoBaHue ydeOHOro wmarepuana. (OOpamarh BHHUMaHHE Ha
KaTeropuu, GopMyIUPOBKH, PACKPBHIBAIOIINE COACPKAHKIE TEX WM MHBIX SBICHHUHA U TPOIECCOB,
Hay4yHbI€ BBIBOABI U MPAKTUYECKHE PEKOMEHJAUU 10 UX TMpPUMEHEHHI0. 3aaaBaTh
MPENoIaBaTeNli0 YTOYHSIOIIME BOMPOCHI C IEJIbI0 YSCHEHUS TEOPETUUYECKUX TOJI0KEHHH,
pa3pelieHus CIOPHBIX CUTYaIUH.

JKenatenbHO OCTaBUTH B pabOYMX KOHCIEKTAX TOJS, HA KOTOPBIX O HEAYAUTOPHOE BpPEMs
MOXHO cJeflaTb TOMETKM U3 PEKOMEHJIOBAaHHOM JIUTEpaTypbl, JOMOJHSIOUIME MaTepual
NPOCTYIIAHHON JIEKIIMK, a TaKkKe IMOMYCPKUBAIOIINE OCO0YI0 BaKHOCTh TEX WM HWHBIX
TEOPETUYECKUX TTOJIOKECHHI.

Memoouueckue Ppexomenoayuu K npaKkmuueckKum 3aHAMUAM c
RPAKMUKOOPUEHMUPOBAHHBIMU 3A0AHUAMU.

[Ipy TOArOTOBKE K MPAKTHYECKHM 3aHSATUSM OOYYaIOIIUMCS HEOOXOAMMO HW3YYHTh
OCHOBHYIO  JINTE€pAaTypy, O3HAaKOMHUTHCSI C  JOMOJHHUTEIbHOW  JHUTEpaTypoid, HOBBIMHU
nyOMUKAIUsIMU B TICPUOJAMYECKUX HW3JAaHUSAX: KypHamax, razerax u T.4. [Ipum 3Tom ydectb
peKOMEHJalUU TpenojaBaTenss U TpeOoBaHUS ydueOHOM mporpaMMmbl. B Xome moAroroBku k
MPAKTUYECKUM 3aHSATHUSM HEOOXOIMMO OCBOUTH OCHOBHBIEC TOHSTHS M METOJUKH pacdera
MoKa3aTresei, OTBETUTh Ha KOHTPOJIbHbBIE OMPOCHl. B TeueHne nmpakTHuecKoro 3aHsATHs CTYIACHTY
HEO0OXO0IUMO BBITIOJIHUTE 33JIJaHUSl, BBIIAHHBIC MPEMOJaBaTENIeM, YTO 3aYUTHIBACTCS KaK TEKYIast
paboTa cTy[ieHTa | OLIEHHUBAETCS M0 KPUTEPHUSM, NTPEACTaBICHHBIM B myHKTax 6.4 PIIJI.

Memoouueckue pekomenoayuu no no020moexe 00K1aod.

[Ipu noaroroBke [oKJIafga peKOMEHIyeTcs caenaTh ciuenyromiee. CocTaBUTh IUIaH-
KOHCIIEKT CBOETO BBICTYIUICHHUS. [Ipomymarh mpuMepbl C IENbI0 OOECIeYeHUs TECHOU CBSI3U
M3y4aeMol TeopHuH ¢ MPakTUKOH. [1oAroTOBUTH COMPOBOMUTENBHYIO CIANA-TIPE3CHTAIIMIO W/WITH
JIEMOHCTPAIIMOHHBIA  pa3/laTOuHBId MaTepuall Mo BbIOpaHHON Teme. PekomeHmyeTcsi MpoBeCTH
JIOMa PENeTUIMIO BBICTYIUICHHS C LENbI0 OTPa0OTKH PEYEeBOro ammapara U NpoI0JKUTEIbHOCTH
BBICTYIUIeHHsI(pernamMeHT— 7-10 MuH.).

Buvinoanenue unousuodyanbuvix munoewix 3a0au.

B cnyyae mnpomyckoB 3aHSTHI, HAIWYUS WHIWBUIYadbHOTO rpaduka oOydeHHs U IS
3aKperIeHUs MPAKTUYECKUX HABBIKOB CTYJIEHTAaM MOTYT OBbITh BBbIJIaHBI THUIIOBBIE
WHWBUIYaJIbHBIE 3aJ]aHUSI KOTOPBIC TOJDKHBI OBITh CIaHbl B YCTAHOBJICHHBIN MpENogaBaTelieM
CPOK.

Pekomenoayuu no pabome ¢ HAYUHOU U y4eOHOU TUmMepamypoi

Pabora ¢ yueOHOW ® HaydyHOH JUTEpaTypoll SABISETCS TJIaBHOH  (opmoit
CaMOCTOSITENILHOM pabOTHl U He0OX0UMa TIPH MOATOTOBKE K YCTHOMY OIPOCY Ha MPAKTHYECKHUX
3aHATUAX, K KOHTPOJIbHBIM paboTam, TecTHpoBaHUIO. KOHCIEKTHI HaydyHOIl JUTEepaTyphl Mpu
CaMOCTOSITENIbHOM TIOJITOTOBKE K 3aHSATUSM JOJDKHBI OBITh BBITIONHEHBI TaKKe aKKypaTHO,
CoJlep’KaTh OTBETHl HAa KaXKIbli MOCTABJICHHBI B Te€ME€ BONPOC, UMETh CCBbUIKY Ha HCTOYHHK
uH(popManuu ¢ 00s3aTeNbHBIM YKa3aHHEM aBTOpa, Ha3BaHUS W TOJa M3JaHUS UCIOIb3yeMOU
HayyHOW JuTepaTyphl. KoHcCmekT Mo)keT ObITh ONOPHBIM (coAepXkaTh JIMIIbL OCHOBHbBIE
KJIFOUEBBIEC MO3UIMHU), HO TPHU 3TOM MO3BOJISIIONIUM JaTh MOJHBIM OTBET MO BOMIPOCY, MOMKET
OBITH TOPOOHBIM. OOBEM KOHCTIEKTA OTIPEICSETCS CAMUM 00y4YarOIIUMCS.

B nporecce paboThl ¢ yueOHON M HAyYHOH JINTEPATYpOl 00YJarOIIUiiCs MOXKET:

- JienaTh 3aliCH MO XOY YTEHUS B BUJE MPOCTOTO UM Pa3BepHYTOro IjlaHa (co3laBaTh
NepevYeHb OCHOBHBIX BOIMPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJIATH TE3UCHI (LUTHPOBAHKE HanOoJiee BaXKHBIX MECT CTaTbU WJIM MOHOrpaduu,
KOPOTKO€ M3JI05)KEHHE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAIMH (KpaTKOe 00001IeHre OCHOBHBIX BOIIPOCOB pabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI, KOTOPHIE).



8. KOMILJVIEKT JIUHEH3UNOHHOI'O 1 CBOBO/JHO PACITPOCTPAHSEMOI'O
MPOT'PAMMHOTI'O OBECIIEYEHUS, B TOM YUCJIE OTEYHECTBEHHOI'O
IMPOU3BOJACTBA
IlepeyeHb JMIEH3MOHHOTO IPOTPAMMHOI0 00eceYeHms :
- Windows 10 Pro
- Office Standard 2016
- MS Windows 7
- OpenOftice CBobGoaHO pactipoctpansemoe [10
- Zoom Tapud bazosiit CBoO0aHO pactpocTtpansiemoe [10
- ZoomVideoCommunications, Inc.;
- Skype CB0OOIHO pacnpocTpaHsieMoe IPONPHETAPHOE MPOrPaMMHOE 0OECTICUCHHUE,
- Yandex Browser CBoOoiHO pactmipoctpansiemoe [10
- 7-zip CBoboaHO pacnpoctpansiemoe [10
- Dr.Web
- Jlabopatopus MMUC «ITnanb»
- Windows 8.1
- Jlabopatopus MMUC Jlekanat
- Cucrema konTeHT —(pumbTparmu SKyDNS (SkyDNS arenr)
- JJaboparopuss MMUC «AC «Harpyska»
- Adobe acrobat reader CBoOomHO pacmpocTpaHsIeMOE MPOIPHETAPHOE MPOrPAMMHOE
obecrieueHne
- Google Chrome CBo6oaH0 pacnpoctpansemoe [10
- Unreal Commander CBo6oHO pacnipoctpansiemoe [10
- Windows 8.1 Pro
- Windows XP Home Edition Russian (OEM)

- Office Standard 2013
Ilepeyenb HHGOPMAMOHHBIX CIPABOYHBIX CHCTEM
HaumeHoBaHHe pecypca Pexum focryna
Oo1epoccHiickast ceTh PacpOCTPaHEHHS MPABOBOM HH(OpMAIIN http://www.consultant.ru
«KoHncynbranT [mrocy
CIICTAPAHT http://www.garant.ru
OdurmanbHbiil calT MUHHCTEPCTBA CEIILCKOTO XO3SHMCTBA U http://www.don-agro.ru
TIPOIOBOJILCTBHS POCTOBCKOI 0OnacTi
OdunmanbHbIN OpTaJT MPABUTEILCTBA POCTOBCKOM 00acTH http://www.donland.ru
Odurmaneeii caiit Beicielt Atrecrarmonnoi Komuccun (BAK PO) | http://vak.ed.gov.ru
Hayunas snekrponHas 6ubmmoTteka http:/elibrary.ru
bubmmoreka auccepranuii 1 apropedepatoB Poccun http://www.dslib.net
Caiit oOyyatomeii cereBoii akagemun Cisco Networking Academy https://www.netacad.com
CaiiT IMCTaHIIMOHHOIO YHUBEPCUTETA http://www.intuit.com

Ilepeyenb npogecCHOHATBHBIX 023 TAHHBIX

HaunmeHnoBaHue pecypca Pexum focryna
CaliT IMCTaHITMOHHOTO YHUBEPCUTETA http://www.intuit.ru
OBbC «Jlauby. http://www.e.lanbook.com

OTKpBITBIE CHUCTEMBI: MHTEPHET-M3/IaHMs M0 MaTeMaThueckomy | http:/www.osp.ru
MOJCIIMPOBAHULO.

9. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOINMASI
JUIS. OCYIIECTBJIEHUSA OBPA3OBATEJIBLHOI'O TPOLECCA
MO JUCHMILINHE



Y4yeOHasgs ayauTopum Ui NPOBEJACHHUSA

3aHATHH JIEKIMOHHOIO

THIIA  —

YKOMITJIEKTOBaHA CIEUaTU3UpOBaHHON (y4eOHOH) MeOenpto, HaOOpOM JEMOHCTPAIIMOHHOTO

o0opymoBaHusT ¥  Yy4eOHO-HATJIATHBIMH TIOCOOHSIMH,
WILTIOCTPAITHH.
YueOnas

ayIuTOPUN UIS TPOBeIEeHUs!

3aHATHH

CEMHUHApPCKOro

O6CCHC‘II/IB3IOH_II/IMI/I TEMATUYCCKUC

THIIA -

YKOMITJIEKTOBaHA CHEIUATN3UPOBAHHON (yueOHOM) MeOeNnblo, TEXHUYECKUMU CpPEJICTBAMHU
00y4YeHHsI, CITy>KAIIUMU JJIS IPEICTaBICHUS yueOHON MH(POpMAIIUH.

YueOHass ayauTopusi Ui TPYNNOBBIX M HWHIMBUAYAJIbHBIX KOHCYJbTALMHA -
YKOMIUIEKTOBaHa CIIEIUATU3UPOBAaHHON (y4eOHOH) MeOenplo, TeXHHYECKUMH CpEICTBAMU
00y4eHUs1, CITYKAIIMMH JJIS IPEJCTaBICHUs yaeOHON nHpOpMaITuu.

YueOHasi ayiuTOpusl AJsl TEKYHIEro KOHTPOJISI U MPOMEXKYTOUHOI aTTecTAUMU -
YKOMITJIEKTOBaHA CHEIUATN3UPOBAHHON (yueOHOM) MeOeNnblo, TEXHUYECKUMU CpPECTBAMHU
00y4YeHHMsI, CITY>KAIIUMU JIJIS IPEICTaBICHUsS y4eOHON MH(POpMAIUH.

ITomemeHue 1J1 CAMOCTOSITEILHOM PadOThI — YKOMIUIEKTOBAHO CIIEIMATIM3UPOBAHHOMN
(yueOHOI1) Mebenblo, OCHANEHO KOMIBIOTEPHOUW TEXHUKOW C BO3MOXHOCTBHIO TMOJKIIIOUEHUS K
cetu "MHTepHET" M 00€CTIEYCHO TOCTYIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO

cpely OpraHu3aluu

ITomemienne a1 XpaHeHUS W NPOPUIAKTHYECKOr0 OOCHYKUBAHUS Y4eOHOIrO

000py10BaHUsI — YKOMIUIEKTOBAHO

CIELUATU3UPOBAHHON

MeOeNpl0 IS

000py/I0BaHUs U TEXHUYECKUMU CPEACTBAMH ISl €T0 00CTy>KUBaHUS.

OCHAaIIIEHHOCTD U aJIpeCc MOMEIIECHHI

XpaHeHUs

HanMeHnoBaHue OMEIIEHUH 1151 TPOBEICHUS BCEX BUIOB YIeOHOM
JIESATEIBHOCTH, TTPETYCMOTPEHHON yUEeOHBIM TUTAHOM, B TOM YHCIIE
TTOMEIIEHUS JJIST CAMOCTOSITENIbHOM paOOThI, C YKa3aHUEM TIepETHS
OCHOBHOTO 000pYyIOBaHUs, YIeOHO- HATISTHBIX TIOCOOHIA 1
HCTIOJIE3YEMOTO MPOTPAMMHOTO 00eCTICUCHHS

Anpec
(MecTomoIoXKeHNe)
MOMEILEHNUH IS
TIPOBEICHMS BCEX BHUIOB
y4eOHOU e TEIILHOCTH,
IpeSyCMOTPEHHOU
Y4eOHBIM IUTaHOM (B
cilydae peau3anuu
00pa30BaTeNIbHOM
MPOrpaMMEBI B CETCBOU
(hopMe TOTTOTHUTETEHO
YKa3bIBaeTCs
HaNMEHOBAaHHE
OpraHu3aiuu, ¢ KOTOpoi
3aKJIFOYCH JJOTOBOP)

Homep oObekTa B
COOTBETCTBHUH C
JNIOKYMEHTaMH 10
TEXHUISCKOM
MHBEHTapHU3aIuH,
JTaK

Aynmuropus Ne 229 VueOHas ayauTopusi IJisl TPOBEINCHUS 3aHATHI
JICKIIMOHHOTO ~ THIA, 3aHITHH  CEMHHAPCKOrO  THIA, KypCOBOTO
MIPOCKTUPOBAaHMS  (BBITIOJHEHUS KYpPCOBBIX paboT), TPYIIOBBIX |
WH/IMBUYATBHBIX KOHCYJIBTANNH, TEKYIEr0 KOHTPOJIS U IPOMEKYTOYHOMN
aTTeCTalMM, YKOMIUICKTOBaHHAs  CHELMAIU3MPOBAHHON  MeOelbio
(pabouee MecTo mpernogaBaTesi, CTOJBI, CTYJIbS, I0OCKA MEIOBast).
Texunueckue cpencrsa oOydeHMs:: HaOOp  JIEMOHCTPALIOHHOTO
obopynosanus (mpoekrop(l), HoyTOyk (1) (mepeHOCHOI), MPOEKIIMOHHBIN
skpaH(1)), yueOHO-HaTIsIIHBIE TOCOOUS, 00ecIIeunBaroIe TeMaTHIECKHUE
WLTIOCTPAIMK, COOTBETCTBYIOIIME Pa0O4YUM MHporpaMmaM JIHCUMILUIAH -
TUIAKATHI.
Windows 8.1 Jlumemsuss Ne64865568

or 05.03.2015 OPEN

346493, PoctoBckas
ob6unacte, OKTAOpbCKUi
patioH, moc.
ITepcuanoBckuii, yiu.
IlIxonpHas, qom Ned

ITomemenue 25 (2
9TaX)




94854474Z7ZE1703; OpenOffice Csobomno pacmpocrpansemoe I[1O,
munien3ust Apache License 2.0, LGPL; Adobe acrobat reader CBo6oano
pacnpocTpaHseMoe MpolpHeTapHOe MporpaMMHoOe obecriedenue; Zoom
Tapud bazoBbrit CBo0OoiHO pacmpocTpaHseMoe 10,
ZoomVideoCommunications, Inc.; Skype CBobomHo pacmpocTpaHseMoe
IporpueTapHoe  mporpamMmmHoe  obecmedenne; Unreal commander
CBobomHo pacmpoctpansemoe 110, mmmensms freeware; Google
ChromeCBobonHo pacrpoctpansiemoe 110, muuensus freeware; Dr.Web
JHorosop Ne PTTA12110020 ot 25.12.2023 mexny @TBOY BO «Jlonckoit
F'AY» u OO0 «KOMIIAHUA T3OHAAJIb®»; 7-zip CpobomHO
pacmpocrpansiemoe 10, GNU Lesser General Public License; Yandex
Browser CBobOoiHO pacnpoctpansemoe [10

Aynuropust Ne 237  VYuyeOHast ayauTopusi s NPOBEICHUS 3aHATHH
JIEKIMOHHOTO  THIA, 3aHATHH  CEMHHApCKOTO  THIIA, KypCOBOTO
MIPOCKTUPOBAaHMS  (BBITIOJHEHUS KYpPCOBBIX padoT), TPYIIOBBIX |
WHIIUBH/YaIbHBIX KOHCYJIBTAINH, TEKYIIEr0 KOHTPOJIS M IPOMEIKYTOUHOMH
arrectanuu; JlabopaTopus HHGOPMAMOHHBIX TeXHOJIOTHI; JTabopaTtopwst
cratuctuky;  Jlaboparopus ~ skoHOMeTpuwkH;  [lomemenwe s
CaMOCTOSTENIbHOI paboThl, YKOMIUIEKTOBAHHAS —CIICLHATM3UPOBAHHON
Mebenpio  (pabodee MecTO TIpernojaaBaTess, CTOJBI, CTYJbs, JOCKa
MeEJIOBas).

Texunueckue cpencrsa oOydeHMs:: HaOOp  JIEMOHCTPALIOHHOTO
00opynoBaHus - KOMIBIOTEPH! (13) ¢ BO3MOXKHOCTHIO TOJKITIOYCHHS K
cetn  «MHTepHeT», gocTym B DIEKTPOHHYIO  HMH(OPMAIMOHHO-
o0pazoBaTeNbHyI0 Cpely  OpraHHM3allM, I[PHHTEp,, KOMMYTaTop,
JIOKaJIbHAsE  CeTh, YYEeOHO-HATJISAAHBIE TMOCOOMs, OOecIeunBaroIye
TEMaTHYECKHE WJUIIOCTPAI[MH, COOTBETCTBYIOLIME pabounM y4eOHbIM
MpOrpamMMam - CTEH/IBI.

Windows 10 Pro Jlumemsusa Ne66160039 or 11.12.2015 OPEN
96166559ZZE1712 ot Microsoft Volume Licensing Service Center;
Office Standard 2016 Jlumemsus Ne 66241795 ot 28.12.2015 OPEN
96248131ZZE1712 ot Microsoft Volume Licensing Service Center;
Office Standard 2016 Jlunensus Ne 65845703 or 07.10.2015 OPEN
95852512ZZE1710 ot Microsoft Volume Licensing Service Center;
OpenOffice CobomHo pacnpoctpansemoe [10, munensust ApacheLicense
2.0, LGPL; Adobe acrobat reader CBobOogHo pacnpocTpaHsemoe
nporpueTapHoe  nporpammHoe  obecreuenue; Opera  CBoOoOaHO
pacnpoctpansiemoe I10, mumensust freeware; Unreal Commander
CBobonHo pacnpoctpansemoe 10, munensus freeware; Mozilla Firefox
CBobonno pacmpoctpansemoe I10, GNU Lesser General Public License,
GNU General Public License; Dr.Web JloroBop Ne PT'A12110020 ot
25.12.2023 mexnay ®I'BOY BO «Jlonckoit 'AY» 1 000 «kKOMITAHUA
I'SHJAJIED»

346493, PocTroBckast
obnactb, OKTIOpPBCKUI
paiioH, moc.
IlepcuanoBckuid, yiu.
IIxoasHast, nom Ned

IMomemenne 21 (2
9Tax)

Kabuner Ne 45 IlomemeHue miast CcaMOCTOSITENbHOW paboOThI
(9JIEKTPOHHBIN YHTAJBHBIA 3aJ1), YKOMIIEKTOBAHO CIICIMAIN3UPOBAHHOMN
(yueOHOH)  MeOesiblo, OCHAIIEHO  KOMITBIOTEPHOW  TEXHHUKOW ¢
BO3MOXKHOCThIO TMOJKIIOYCHUsT K cetd "UHTepHeT" u oOecmedeHO
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPManMOHHO-00pa30BaTeNbHYIO Cpeay
OpraHU3aLUH.

Windows 8.1 Jlumemsus Ne65429551 or  30.06.2015 OPEN
95436094Z7ZE1706 ot Microsoft Volume Licensing Service Center;
Office Standard 2013 Jlumemsus Ne 65429549 ot 30.06.2015 OPEN
95436094ZZE1706 Microsoft Volume Licensing Service Center;
OpenOffice CBoGomHo pacmpoctpansemoe I10, mumensust Apache
License 2.0, LGPL; Adobe acrobat reader CBoGOIHO pacmpocTpaHsIeMoe
MpONpUETapHOe MporpamMmHOoe obecrieuenue;, Zoom Tapu¢ Ba3ossrit
CBoOoano pacrpoctpansiemoe I10, ZoomVideoCommunications, Inc.;
Skype CBobOonHO pacnpocTpaHseMoe NPOIPUETAPHOE IPOrPaAMMHOE
obecrnieuenue; Yandex Browser CBo6onHO pacnpocTpansemoe [I0Yandex
Browser Co6oano pacmpoctpansemoe [10; Jladopatopus MMUC «AC
«Harpyska» Jlorosop 8630 ot 04.10.2021 mexxny ®I'BOY BO «/lonckoit
I'AY» n OO0 «Jla6oparopus MMUC»; Jlabopatopust MMUC Jlexanat
JloroBop Ne  773-23 ot 13.01.2023 mexny ®T'BOY BO «Jlonckoii TAY»

346493, PocTroBckas
obnactb, OKTIOpBCKUI
paioH, 1.
IlepcuanoBckuid,

yi.KpuBonuisikoBa, 10M
No 27

IMomemenne 18 (2
9Tax)




n 000 «Jlaboparopus MMMUCy»; Jlaboparopuss MMUC«IInanbn»
JoroBop Ne  1944-23 ot 26.10.2023 r mexny ®T'BOY BO «JloHckoi
IF'AY» u 000 «Jlabopatopuss MMUC»; Cructema KOHTEHT —(hUIbTpAIIUN
SkyDNS (SkyDNS arent) Horosop Ne 1944-23 ot 26.10.2023 r. OOO
«CxainIHC»; Dr.Web JoroBop Ne PI'A12110020 ot 25.12.2023 mexmy
®I'bOY BO «Jlonckoit TAY» 1 OO0 «KOMITAHUA I'DHJAJIb®; 7-
zip CBobomuo pacrpoctpansemoe [10, GNU Lesser General Public
License

Aynutopus Ne 235 TlomemieHue 1yt XpaHeHHS M TPOQUIAKTHYECKOTO
00ciyXMBaHHsl y4eOHOro 000pyIOBaHMUS.

'Y KOMIUIEKTOBAHO CIEILMANIN3UPOBAHHOI MeOesbio (CTo, IKadbl, ceid) s
XpaHeHus 000opynoBaHus (HOyTOYK (IIEpeHOCHOMN), IPOEKTOP (TIEpPEHOCHOM),
NPOEKLUUOHHBIA 9KpaH (IepEeHOCHOH)).M TEXHUYECKUMH CPEJICTBAMH ISl €T0
00CITy)KUBaHUSL.

Windows 10 Pro JInuensua Ne66160039 or 11.12.2015 OPEN
96166559Z7ZE1712 ot Microsoft Volume Licensing Service Center; Office
Standard 2016 Jlumemsua Ne 66241795 or 28.12.2015 OPEN
96248131ZZE1712 ot Microsoft Volume Licensing Service Center;
OpenOffice CBobomno pacnpoctpansemoe 10, munensus Apache License
2.0, LGPL; Adobe acrobat reader CBoOOmHO pacmpocTpaHsIeMoe
nponpueTapHoe mporpammHoe obecmedyenue; Zoom Tapud Ba3zosbrit
CBoboano pacnpoctpansiemoe I10, ZoomVideoCommunications, Inc.;
Skype CBoGoaHo pacnpocTpaHseMoe MpONpPHETapHOE IPOTPAMMHOE
obecneuenne; Yandex Browser CBoboaHO pacnpoctpansemoe [10; Dr.Web
Horosop Ne PI'A12110020 ot 25.12.2023 mexny ®I'BOY BO «/lonckoit
TAY» m OO0 «KOMITAHUA TIDOHIAJbB®»;, 7-zip CBo6ogHO
pacnpoctpansiemoe 10, GNU Lesser General Public License; Yandex
Browser CsobGoano pacmpocrpansemoe [10; Jlabopatopus MMUC
«[Imame»y HoroBop Ne 1944-23 ot 26.10.2023 mexnxy ®I'BOY BO
«Jonuckoit TAY» u OO0 «Jlabopatopus MMUCy.

346493,
PocroBckas o0macTsb,
OKTAOpBCKUH palioH,
noc. [lepcuanoBckuit,

yi. HkonbHas, nom Ned

IMomemenne 22 (2
9Tax)
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