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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
JUCIHUIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMU PE3YJIbTATAMUA
OCBOEHUA OBPA30OBATEJIBHOM ITPOT'PAMMBI

1.1 Ilnanupyemslii mporecc o0ydeHHs M0 JUCUUIUIMHE, HAlpaBJeH Ha (popMUpOBaHUe
3HAHUSA, YMEHUU U HaBBIKOB!

dopmMupyeMbIe 3HAaHUS, YMEHUS U HABBIKU

3uanue:  COBPEMEHHBIX TEHACHLUMH IPHUMEHEHUS  METOJOB  MaTeMaTH4eCKOIo
MOJICJINPOBAHUS MUIIEBBIX MPOAYKTOB XHUBOTHOTO MPOUCXOKIEHUS; OCHOBHBIX HANpPaBICHUN
(byHIaMEHTATBHBIX M MPHUKIAJHBIX HAYYHBIX MCCIIEIOBAHUI B OOJIACTH MUIIEBBIX TEXHOJIOTHIA;
OCHOBHBIX METOJ0B 00OpabOTKM U aHajdu3a SKCHEPUMEHTANbHBIX ITAHHBIX MPU BBINOJIHEHUU
HayyHbIX  MCCIIEJJOBAHMM;  OCHOBHBIX  METOJOB  MAaTEMaTHYECKOI'O0  MOJEIMPOBAHUS
MPOEKTUPOBAHUS MPOAYKTOB MUTAHHS JJsi pa3pabOTKU HOBBIX METOJOB M MX MPUMEHEHUS B
CaMOCTOSITENIbHOM ~ Hay4yHO-HMCCIENO0BAaTENbCKOM  JEATENIbHOCTH,  BKJIOYas  BOIPOCHI
MPOMBIIIICHHON JKOJIOTMM M OWOTEXHOJIOTUH; TPUKIAJAHBIX MAaTeMaTHYEeCKHX Moenei
peuentyp u QyHKIMOHAIbHO-TEXHOJIOTMUYECKUX CBOMCTB MUILEBBIX MPOAYKTOB JIs MOIY4YECHHUS
HAyYHBIX JTAHHBIX; COBPEMEHHOI'O MPOTPAaMMHOI0 OOECHeUeHUsl ISl MPOSKTHUPOBAHHUS HOBBIX
peuenTyp, OCHOBHBIX IPUHIUIIOB COCTaBJIEHMS alropuTMa pa3pabOTKU TEXHOJIOTUN MSCHBIX,
MOJIOUHBIX M PBIOHBIX MPOAYKTOB C HCIIOJIB30BAHMEM MHKPOOHOJIOTHYECKHX (PEPMEHTHBIX, a
TaK)ke OMOJIOrMYECKU aKTUBHBIX BELECTB U HATypaIbHbIX UHTPEIUEHTOB.

Vmenue: BpIOMpaTh U MPUMEHATH MPU MPOBEACHUU (PYHIAMEHTAIBHBIX U MPUKIAJIHBIX
HAy4yHBIX HCCIIEIOBAaHUI METOJAbl MaTeMaTHYECKOTO0 MOJEIMPOBAHUS C HCIOJb30BAHUEM
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHH; MPUMEHSATH METOJ] MAaTeMaTUYECKOTO
IUTAHUPOBAHUS AIKCIIEPUMEHTa U 00pabaThiBaTh 3KCHEPUMEHTAJIbHBIE JAHHBIE AJI HAy4YHBIX
UCCIIEIOBAaHUM ¥ HMH(QOPMALIMOHHBIE TEXHOJOTHH s MyOJIMYHOTO NPEACTABICHUS UX
pe3yJIbTaTOB; MPUMEHATH METOJbl MAaTEMAaTUYECKOTO MOJEIMPOBAHUS C LIEJBI0 pa3pabOTKu
HOBBIX WJIM  MOIU(MUIMPOBAHHBIX METOAOB  HCCIENOBAaHUS M  HUX MPUMEHEHHIO B
CaMOCTOSITENIbHOM HAy4YHO-HUCCJIEI0BATEIbCKOW  JIEATENbHOCTH; pa3paldaThiBaTh MOJENIU
pelenTtyp MNULIEBBIX MPOAYKTOB, TEXHOJOTMYECKMX IPOLIECCOB HAa OCHOBE METOJOB
MaTeMaTUYeCKOr0 MpPOrpaMMHUPOBAHUS; MPUMEHSATh METOJ IKCHEPTHBIX OIEHOK Mpu oTOOope
(bakTOpOB I MOCTPOEHUS] MaTEMaTHYECKHX MOJIENIeH TEeXHOJOIMUECKUX MPOLIECCOB MUIIEBBIX
IIPOU3BOJICTB; pa3padaTbiBaTh MaTEeMAaTHUYECKUE MOJEIN pEUenTyp M TEXHOJOTH MpOAYKTOB
Pa3IMYHOTO LIEJIEBOT0 HA3HAYEHHUS C 3aJaHHBIMU CBOMCTBaMM, KOJJMYECTBEHHBIM COOTHOIIEHUEM
Y Ka4eCTBEHHBIM COCTaBOM HYTPHUEHTOB.

Hasvix u / umu onvim OesamenvHocmu: BIAJAETh HAaBBIKAMH MaTEMaTUYECKOTO
IUTAHUPOBAHMSI HAYYHOI'O SKCIIEPUMEHTa, 0OpabOTKHU SKCIEPUMEHTAIBHBIX JaHHBIX; BIAJETh
HABbIKAMU MyOJIMYHOTO TPEACTABICHUS U OOCYXKACHUS PE3yIbTAaTOB BBIMTOJHEHHBIX HAYYHBIX
UCCJIEIOBaHUM B 00JIaCTH MaTeMaTHYeCKOro MOJAEIUPOBAHNUS MUIIEBBIX TPOJYKTOB KUBOTHOTO
IIPOUCXOXKIECHHUS; UCIIOJIb30BAHMSI METO0OB MaTEMaTHUYECKOIO0 MOJEIUPOBAHUS U COBPEMEHHBIX
CPEICTB MH(MOPMAIIMOHHBIX TEXHOJIOTUH AJis pa3paOOTKU HOBBIX METOJIOB MCCIEIOBaHUS B
chpepe  OMOTEXHOJOTMH; TIOCTAHOBKM U  pEIICHUS  HAy4YHO-MCCIEJOBATENbCKUX U
po(hecCHOHANBHBIX 3a/lad C MCIOJIb30BaHUEM METOJO0B MAaTEMaTUYECKOTO MOJEIUPOBAHUS U
UCIIOJIb30BaHUSI COOTBETCTBYIOLIEH 1a00paTOPHON M HHCTPYMEHTAIbHOM 0a3bl; cCaMOCTOSITEIBHO
pa3palaThiBaTh TEXHOJOTHMU MSCHBIX, MOJOYHBIX M pPBIOHBIX NPOAYKTOB Ha OCHOBE
MaTeMaTHYECKUX MoJieNel 1 MHPOPMAITMOHHBIX TEXHOJIOTHA.



2. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EAUHULIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHY1IO
PABOTY OBYUYAIOIIUXCHA C ITPEINIOJABATEJIEM U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIUXCH

KonrakTHas paboTa ¢ npenoaaBarejiemM dopma
Tpynoe Camocrosr N
MPOMEKYTOYHOM
Cemec |MKOCTB .. (lIpakTuy.|KontakTHast padoTa |eJbHast
Jlekumi, . arrecraunu (3k3./
Tp |[3.E./ 3aHSATHIA, | HA IPOMEKYTOUHYIO0 [padora,
yac. 3a4eT C OLleHK.
yac. yac. arrecTanuio, yac. [4ac.
/3a4eT)
ouHasi popma odyuenusi 2023 roa Haéopa
4 | 3108 | 18 | 18 | | 72 ] 3auer

3. COAEP) KAHME JUCHUIIIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIHMYECTBA
AKAJEMHUYECKHUX YACOB 1 BUJ1OB YUYEBHbIX 3AHATUU

3.1 CTpyKTypa AMCUMILTUHBI COCTOUT U3 Pa3JienoB (TeM):

CprKTypa JUCHUILINHBI «VMaTeMaTH4ecKoe MOAC/IMPOBAHUE MMPOAYKTOB sKMBOTHOI'O

MPOUCXOKACHUS

Pa3nen 1 «Teopernueckre OCHOBBI
MaTEMaTHYECKOTO MOJICITHPOBAHUS

IIUTaHUS)

Pa3nen 2 «CoBpeMeHHBIE TTOAXObI K
NPOCKTHPOBAHUIO PELENTYP NPOIYKTOB

Pa3nen 3 «AITOpUTMEBI pacyera pelentyp

IMUIICBBIX MPOAYKTOB»

Paznen 4 «MaTtemaTnueckoe IIaHUPOBAHUE
SKCIEPUMEHTA JUUIS PELICHHS HAYYHBIX U

IIPOU3BOACTBEHHBIX 3a/1a4 IPOCKTUPOBAHUS
IIPOJIYKTOB TUTAHUS

Paznen 5 «lIpumeHeHne MeTO10B

MaTeMaTU4eCKOro MporpaMMHUPOBAHUS B

MOZACIINPOBAHUHN TEXHOJOTHIYCCKUX

IMponeccCcoOB»

Pa3nen 6 «IIpuMeHeHHne MeTOa SKCIIEPTHBIX
OIICHOK TIpH 0TOOPE (PaKTOPOB TSI TOCTPOCHUS
MaTEMAaTHYECKUX MOJACICH TEXHOIOTHICCKUX
MIPOIIECCOB MUIIEBBIX TPOU3BOCTBY

3.2 CoxepxaHue 3aHATUMA JEKIIMOHHOTO THIA IO JUCIUIUINHE,

CTPYKTYpHUPOBAHHOE I10

pa3aciiaM € YKa3aHUCM OTBCACHHOI'O Ha HHX KOJUYCCTBA AKAACMHUYCCKHUX Y4aCOB U BHUIOB

3aHSATHIN:
Kou-Bo
4acoB
OuHnas
HanmeHnoBanme dopma
Ne pasiena Kparkoe cogep:xanue pasaesa 00yueHus
(Tembl)
AUCHUILINHBI 2023 ron
o0yueHust
1 | Pa3men 1 Bonpoc 1. Posib MaTeMaTHU€CKOrO MOJIEIMPOBAHUS B 1
«Teopetnueckune Hay4YHBIX UCCIIEJOBAHUSIX U NPOdeCcCHOHATBHON
OCHOBBI JESATEIBHOCTH.
MaTemMaTuyeckoro | OCHOBHBIE MOHATUS MATEMATUYECKOTO MOJIEINPOBAHMUS,
MOJEUPOBaHUS» | (hOPMBI IPEJCTABICHUS U pealu3alluil MOJIEeH, METO IbI
MOJIETTUPOBAHUSI.
Knaccuukanuss MaTeMaTn4ecKux MOJeseH.




Koa-Bo

4acoB
Ounas
HaumeHoBaHue dopma
Ne pasiea Kparkoe conepskanue pasaesia o0y4eHus
(Tembl)
AUCHUILIUHBI 2023 ron
o0yueHust
OcCHOBHBIE 3Tabl MOJICTTUPOBAHHSL.
Bormpoc 2. Bnusiaue nHGOpMaMOHHBIX TEXHOJIOTHH Ha 1
pa3BUTHE METOAOJIOIMH MOACITUPOBAHHUS.
Cdeps! 1 mpakTHKa IPUMEHEHUS MAaTEMaTUYECKUX MOJeel B
MUIIEBOM MPOMBIIUICHHOCTH U PO(ECCHOHATBHBIX HAYYHBIX
WCCIIETOBaHMSIX.
2 | Pazmen 2 Bonpoc 1. OcHOBHBIE 3TaIbl NPOEKTUPOBAHUS PELIETITYP 1
«CoBpeMeHHbIe CJIOKHBIX MHOTOKOMIIOHEHTHBIX IPOAYKTOB TUTAHMUS.
MOJIXO/IBI K CocraBieHue anropuTMa MpOeKTUPOBAHHS PELECTITYPHI
MPOEKTUPOBAHUIO | MUIIEBOTO MPOAYKTa. BEIOOP KpUTEpHs ONTUMAIBHOCTH.
pencuryp Bomnpoc 2. CocTaBieHne cXxeMbl 3TarioB CO3/1aHUs CI0AKHOTO 1
POAYKTOB MHOT'OKOMIIOHEHTHOTI'O IPOYKTa MUTaAHUS.
IIITaHUA BrisiBnenue orpannuenuii. Maremarudeckas popManusarusi.
0O0630p mporpaMMHOT0 0OecTeueHHs pacyeTa perenTyp
MPOAYKTOB MUTAHUS.
3 | Pa3nen 3 Bompoc 1. MaTtemaTuueckast MoJieinb pacuéra penenTyp 2
«ANTOPUTMBI KHCIIOMOJIOYHBIX MPOJYKTOB.
pacuera peuentyp
MUIIEBBIX Bonpoc 2. Marematuueckas MoJieib pacu€ra peLentyp 2
MIPOJTYKTOBY TUTABJICHBIX CHIPOB.
4 | Paznea 4 Bompoc 1. OcHOBHBIE MOHSTHS U ONIPECICHUS 2
«MatemaTuyeckoe | MaTeMaTHYECKOro MOJICIMPOBAHUS SKCIIEPUMEHTA
IUTAHUPOBAaHUE Bonpoc 2. Metoauka npoBeieHus! MOJTHOTo (PaKTOPHOTO 2
OKCIEPUMEHTA JIJIS | HKCIICPUMEHTA:
pemeHus Hay4YHbIX | — cTaHAapTU3aIus MaciTaba pakTopos,
1 — COCTaBJICHHWE MATPHIIbI IJTAHUPOBAHUS,
MIPOM3BOJICTBEHHBI
X 3a71a4 — BBIOOp MaTeMaTHYECKOW MOJIENIN U pacueT ee
MPOCKTUPOBAHUS k03¢ (HUILIHEHTOB,
POJYKTOB
TS — TpOBEpKa 3HAUUMOCTH KO3 PHUIIMEHTOB PErPecCUU
OIIEHKA aJIEKBATHOCTH MOJICIIH
5 | Pazpgen 5 Bomnpoc 1. Obmias 3a1aua TMHEHHOTO MTPOTrPaAMMHUPOBAHHS 2
«IIpumenenue XapakTepHuCcTHKa JIEMEHTOB MaTeMAaTHIECKOH MOIEITH
METO/I0B JUHEHHOT'0 IPOTrPaMMHUPOBAHMS.
MaTeMaTHIECKOTO
nporpaMMupoBanu | Bompoc 2. MaremaTtnueckas MoieiIb ONTUMU3ALUT 2
B pelenTypsl MsICO-MOJIOYHO-PACTUTENLHOTO MAIITETA IO
MOJIETUPOBAHUH 3aJaHHOMY KPUTEPUIO ONTUMAIBHOCTH.
TEXHOJIOTUIECKUX

MponecCccoB»




Koia-Bo
4acoB
Ounas
HaunmenoBanue dopma
Ne pasiea Kparkoe conepskanue pasaesia o0y4eHus
(Tembl)
JTUCIUIINHBI 2023 rox
o0yueHust
6 | Pazmen 6 Bomnpoc 1. [IpumeHeHne MeTo1a 3KCIEPTHBIX OLIEHOK IIPU 1
«IIpumenenue otOope GpaKkTOPOB JJIs1 MOCTPOSHUS MaTEMAaTUUECKIX MOJIEICH
MeTona TEXHOJIOTMYECKHUX MPOIIECCOB MUIIEBBIX TPOU3BOCTB.
SKCIEPTHBIX [IpeumyiiiecTBa U HEIOCTATKUA METOIA.
OIICHOK TIPH
orbope akropoB | Bompoc 2. AIroput™ METOIa SKCIEPTHBIX OILIEHOK. 1
TSI IOCTPOCHUS
MaTeMaTHYeCKUX
MozeeH
TEXHOJIOTHYECKUX
MIPOIIECCOB
MMUIIEBBIX
MIPOU3BOJICTBY»
Hroro 18

3.3 ComeprkaHue MPaKTHUECKUX/Ta00PaTOPHBIX 3aHATHH MO JUCHUIUIMHE, B TOM YHCIIE
JIEMEHTOB MPAKTUYECKON ITOATOTOBKH, CTPYKTYPUPOBAHHOE I10 pa3zeiiaM C YKa3aHHEM
OTBEJCHHOI'0 Ha HUX KOJMYECTBA aKaJ€MUYECKUX YaCOB U BUJOB 3aHATHI:

Koa-Bo
JacoB
Ounas
HanmenoBanue | Neu HasBaHue CeMHHAPOB / MPAKTHYECKUX 3aHATHIA / Bun dopma
Ne | paznena (Tembl) J12a00paTOPHBIX PadoT / KOJUIOKBHYMOB. TEKYHIET0 | oGvyepus
AMCHUILIMHBI Buo unnoeayuonnvix popm 3anamuil. KOHTPOJISA
2023 rox
o0yueHust
1. | Pazgen 1 [IpakTryeckoe 3auarue Nel Omnpoc 1
«Teopernueckue | TeopeTHyeCKre OCHOBBI MATEMATUYECKOTO
OCHOBBI MOJICTTUPOBAHUS
MAaTeMaTU4ICCKOTO | TTpakTHyeckoe 3auaTue Ne2 3ammra 1
MOACTUPOBAHUA? | [TpoOiieMbl, COBpEMEHHOE COCTOSIHUE U TIEPCIIEKTHBEI | pedepaTa
pa3BUTHUS TPOU3BOJICTBA MHUIEBHIX TPOIYKTOB
KUBOTHOTO TIPOUCXOXKICHUS
2. | Pazmen 2 IIpakTuueckoe 3austue Ne3 [Ipesent 1
«CoBpeMeHHbIE Cemunap no teme «COBpEMEHHOE MPOrPaMMHOE anus
MOJXOABI K obecrnieueHue AJisg MPOSKTUPOBAHUS PEIENTYP
MIPOCKTUPOBAHUIO | MMPOJTYKTOB IMUTAHHS




Koa-Bo

4ac0B
Ounas
HanmenoBanue | Nou nHasBaHHe CeMHHAPOB / MPAKTHYECKUX 3aHATHIA / Bun dopma
Ne | pasgena (Tembl) J1aG0pPaTOPHBIX PadoT / KOJIJIOKBHYMOB. TEKYIErO | oGvyepus
THCIUATLTHHBI Buo unnosayuonnvix popm 3anamuii. KOHTPOJIsI
2023 rox
00yueHust
peuentyp [IpakTuyeckoe 3ansaTue Ned Ouenka 1
MPOJIYKTOB CocraBiieHue aaropuTMa IpOeKTUPOBAHUS CTENEHU
MUTAHUS pelenTypbl MUILEBOTO MPOAYKTa KHUBOTHOTO BBITIOJTHEH
MIPOUCXOXICHUS (HA BBIOOP ydaIerocs) ust
Omnpenenenne QyHKIMOHATBHBIX U MOTPEOUTENBCKUX | 3aJaHUS
CBOMCTB IMPOJYKTa, BIOOP KpUTEPUS
ONTUMAJILHOCTH.
Ornpezenienre BXOIHBIX U BBIXOHBIX MTAPaMETPOB.
BrisiBieHe orpaHUYeHUN.
3. | Paznen 3 [TpakTrdeckoe 3ausaTue NS Omnenka 2
«ANTOPUTMBI Pa3paboTka KOMITbIOTEPHON MOJIEeH pacuéra CTETIeHH
pacuera peLenTyp KHCIOMOJIOUHBIX MPoaykToB B MS EXcel  |BbimosHeH
pelentyp us
MUIIEBIX 3a/1aHus
IIPOTYKTOB» ITpakTuyeckoe 3ausaTue Neb Ouenka 2
Pa3paboTka  KOMMBIOTEpHOM  MOJEIM  pacyéra | CTENEHU
peLenTyp MmiaBieHbIX CbipoB B MS Excel BBITIOJIHCH
ust
3a/laHus
4. | Paznen 4 [TpakTudeckoe 3ansatue Ne7 Omnenka 2
«Marematnuecko | [ToctpoeHne wmaTematuyecko wmojenu (GU3UKO- | CTETIEHU
€ TUTAHUPOBAHWE | XUMHUYECKUX CBONCTB  TBOPOKHOW MAacChl TPH [BHIMOJHEH
AKCIIEPUMEHTA MTOMOIIIH MeTo/a MIOJIHOTO dakTopHOTO us
JUISL pELICHUS skcnepumenta B MS Excel 3a7aHusA
Hay4HbIX U OuLeHKka 3HAYMMOCTH TIApaMETPOB MOJEIH M €€
MIPOU3BOJICTBEHH | aJIEKBAaTHOCTU
BIX 33744 IIpakTrueckoe 3agsarue No§ Orenka 2
npoekTupoBanus | OmeHKa 3HAYUMOCTH TapaMeTpoB MOJeNu (U3HUKO- | CTENeHU
MPOIYKTOB XAMHYECKUX CBOWCTB  TBOPOKHOM MAacCChl W €€ | BBINOJHE
TIATAHUS aJIeKBaTHOCTHU HUA
3aIaHUS
5. | Pa3zgen 5 IIpakTueckoe 3aHsatue Ne9 Orenka 1
«lIpumenenune Pa3paboTka KOMIBIOTEPHONH MOJENM ONTHMHU3ALMU | CTENEHU
METO/IOB pelenTypbl MsCO-MOJIOYHO-PACTUTEIBHOTO MAIITETa [BHIMOIHEH
MaTeMaTH4ecKor | u pemenue 3amaun B MS Excel us
0 3a/1aHus
nporpamMmmupoBal | Ilpaktryeckoe 3anarue Nel(Q Ornenka 1
us B AHanmu3 pemieHUuss UM KOPPEKTUPOBKAa  MOJIETH | CTEHEHHU
MOJEIIMPOBAHUU | PEIENTYPhI MSICO-MOJIOYHO-PACTUTEIILHOTO MAIITETa | BBIOTHE
TEXHOJIOTHYECKHU HUS
X TIPOLIECCOBY 3aTaHUS




Kou-Bo
4ac0B
Ounas
HanmenoBanue | Nou nHasBaHHe CeMHHAPOB / MPAKTHYECKUX 3aHATHIA / Bun dopma
Ne | pasgena (Tembl) J1aG0pPaTOPHBIX PadoT / KOJIJIOKBHYMOB. TEKYIErO | oGvyepus
AACIUTLTHHBI Buo unnosayuonnsix popm 3anamuil. KOHTPOJIsI
2023 rox
00yueHust
IIpakTuueckoe 3ausatue Nell OneHka 1
Pa3paboTka KOMIBIOTEPHOM MOJEIHM ONTUMHU3ALMH | CTEIICHU
perenTypsl ImiaBjieHoro cbipa «KyOaHOuka» C [BBINOJHEH
3aJJaHHBIMA  (PYHKIIMOHAIBHBIMU  CBOHCTBAMH U ust
pemicaue 3agaun B MS Excel 3a1aHus
IIpakTuueckoe 3ausarue Nel2 Orenka 1
AHanu3 pemeHuss W KOPPEKTUPOBKA MOJEIHU | CTEIECHHU
peuenTtypsl ImiaBieHOro cbipa «KyOaHouka» C | BBINOJHE
3aJJaHHBIMU (DYHKIIMOHAILHBIMH CBOHCTBAMU HUS
3a1aHUS
6. | Pazmea 6 IIpakTuueckoe 3aHsaTue Nel3 OrneHka 1
«IIpumenenue [Ipumenenue MeToAa SKCHEPTHBIX OLEHOK JUIsl | CTENEHU
MeToJIa 3aJjauM BBIABICHUS (DAKTOPOB, XapaKTEPU3YIOUINX U [BHIMOIHEH
HKCTIEPTHBIX BIIMSAIONIMX Ha MPOIECC 3aMeca MIIIEHUYHOr0 TeCTa B us
OIICHOK MpH TECTOMECHUJILHOU MallluHe MEePUOUYECKOTO | 3aJIaHUs
oTbope pakTOpoB | ACUCTBUS
g noctpoenus | Ilpakrudeckoe 3anstue Nel4 Ouenka 1
MareMaTu4eckuX | OOpaboTka HKCIEPTHBIX OIICHOK M YCTaHOBJICHHE | CTEIIEHU
MoJiesein CTENEHW COTJIaCOBAaHHOCTH MHEHHMH AKCIEPTOB. [BHIMOJHEH
TEXHOJIOTMYECKUX | [IoBBIIEHHE COTIIACOBAHHOCTU OIEHOK SKCIEPTOB. us
MPOIECCOB DopMyIHpPOBKA BEIBOIOB. 3a7aHus
MTHATIEBBIX
MIPOU3BOJICTBY»
Hroro 18
3.4 ConepxaHwe CcaMOCTOATENBHOM  pabOThl  OOydYaOIMIMXCS MO  JIUCIMIUIMHE,
CTPYKTYpUPOBaHHOE IO pa3fenaM C YKa3aHMEM OTBEAEHHOTO Ha HHUX KOJMYECTBA
aKaJIeMMYECKUX YaCOB U BUJIOB CAMOCTOATEIbHON PabOTHI:
Koa-Bo
4acoB
Ounasn
Ne BRLwEOAIGE e (0eus) Buj camocTosiTeIbHON PaGoThI ¢opma
JUCHUIIINHBI
o0yueHust
2023 rox
0o0yueHust
Pa3zpnen 1 «Teoperuueckue 3akperuieHre npoiaeHHOTo
OCHOBBI MAaTEMAaTUYECKOTO Marepuana. Hanmcanue pedepara. 10
MOJICJIUPOBAHUS [TogroroBka k onpocy
Paspnen 2 «CoBpeMmeHHBbIE 3aKperuieHre MponIeHHOTO
MOAXOMAbI K MPOEKTUPOBAHUIO Matepuana. PazpaboTka mpeseHTaiuu. 10
penenTyp MpoaAyKTOB nMuTanus» | [lonroroBka K TeCTUPOBAHUIO
Pa3znen 3 «Anroputmel pacuera | CocTaBiieHHE MJIaHA-KOHCIIEKTA 110 10
pENEenTyp MUIIEBBIX TEMaM JJIsl CAMOCTOSITEITLHOTO




Koa-Bo
JacoB
Ounas
Ne FRTIITOANTT, PR (W) Bua camocrositeibHO# padoThI (b()pMa
JAUCHUIIINHBI
o0yuyeHust
2023 roxa
o0yuyeHust
MPOIYKTOBY» W3YYCHHUSI, TOJTOTOBKA K
MPaKTUYECKUM paboTam, IMOJArOTOBKA K
ompocy.
Pa3znen 4 «Marematuueckoe CocrasieHue IIaHa-KOHCIIEKTA 10
IJJAaHUPOBAHHUE SKCIIEPUMEHTA TeMaM JJIS CAMOCTOSITEILHOIO
JUTSL PEIICHUS HAYYHBIX U n3yuenus. [loaroroska k
4 | mpou3BOJICTBEHHBIX 3a7a4 MPaKTUYECKUM paboTam, IMOJArOTOBKA K 14
MIPOSKTUPOBAHHUS IPOTYKTOB ompocy.
MMUTAHUSDY BrinonHeHne MHAMBUYaTLHOTO
3a7aHus.
Paszaea S «IIpumenenue 3aKkperuieHre nponIeHHOTO
METOJIOB MAaTEMATHUECKOIO matepuana. [loaroroska k ompocy.
5 | mporpaMMupOBaHUs B BrinonHeHne MHAMBUYaTbHOTO 14
MOJICTTUPOBAHUHT 3a7aHus.
TEXHOJIOTHYECKHUX IPOIIECCOBY
Pa3nen 6 «IIpumenenue merona | 3akperuieHne IpoOHIEeHHOTO
AKCIEPTHBIX OILIEHOK npu | marepuana. [lonroroska k onpocy
oTbope dakTopoB u1si | BeinonHeHne MHANBUYaTbHOTO
6 | moCTpoeHUsT  MaTeMaTHYECKUX | 3a/IaHHMS. 14
MozAeeH TEXHOJIOTHYCCKUX
MIPOIIECCOB MHIIEBBIX
TIPOU3BOJICTB
Hmoeo 72

4. HIEPEYEHb YYEBHO-METOANYECKOTI'O OBECIIEYEHUSA A5
CAMOCTOSTEJBbHON PABOTHI OBYUAIOIINXCS MO JUCHHUIIJIMHE

CaMocrosTenbHas pa60Ta 06yqafoumxc;1 IO JUCIUIIIINHC obecneunBacTCs:

Ne pazgena aMCHUIUIMHBI.
Bua camocrosiTeILHOM
padoThl

y‘leﬁHO-MeTO)II/I‘leCKI/IX MaTepuaion

HaumeHnoBanue

KoaunuecTBo B
omoamorexe /
cepliika Ha DBC

Pa3zpnen 1 «Teopernueckue
OCHOBEI MATEMATHUYECKOI'O
MOJEITUPOBAHUS»

Jlucum, I1. A. KomnbroTepHoe MoieIMpoOBaHne
MIPOM3BOJICTBEHHBIX MPOIIECCOB B MHUIIEBOM
IPOMBIIIJICHHOCTH : yueOHoe nocobue / I1. A.
Jlucun. — Cankrt-IlerepOypr : Jlans, 2016. —
256 c.— ISBN 978-5-8114-1984-5. — Texkcr :
ANIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-

https://e.lanbook.co

m/book/72585

oubnaunoreunas cucrema. — URL:
https://e.lanbook.com/book/72585 (nata

obpamienus: 07.06.2023). — Pesxxum goctymna:

JUIs1 aBTOPH3. TOJIb30BATEIICH.



https://e.lanbook.com/book/72585
https://e.lanbook.com/book/72585

Ne paznena auCHUIUIMHBI.
Buja camocrosiTeILHOM
padoThI

HaumeHnoBanue
Y4€eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuecTBO B
ouoamoreke /
cchlIka Ha DBC

Y1kuH, B. b. Dxonomerpuka : yuebnuk / B. b.
VYr1kuH. — 2-¢ u3a. — Mocksa : [lamkos u K,
2013. — 564 c. — ISBN 978-5-394-02145-9. —
Tekct : anexkTpoHHbIN // JIaHb : 37I€KTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/56347 (nata
obpamienus: 07.06.2023). — Pesxxum poctymna:
JUIsl aBTOPU3. TOJIH30BATENICH.

https://e.lanbook.co

m/book/56347

Pa3nen 2 «CoBpemeHHbIE
HOJXO0/1bI K IPOEKTUPOBAHUIO
peLentTyp nNpoayKTOB
HUTAHUS

Jlucun, I1. A. KoMmnbsroTepHOE MOJIETUPOBAHUE
MIPOU3BOJICTBEHHBIX IMPOIIECCOB B MHIIIEBOM
INPOMBIIIJICHHOCTH : yueOHoe nocobue / I1. A.
Jlucun. — Cankrt-IlerepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Tekcr :
AIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/72585 (narta
obparenus: 07.06.2023). — Pexum gocryma:
JUIs1 aBTOPH3. TOJIb30BATEIICH.

https://e.lanbook.co

m/book/72585

YTkuH, B. b. Dxonomerpuka : yuebnuk / B. B.
VYTkuH. — 2-¢ u3a. — Mocksa : Jlamkos u K,
2013. — 564 c. — ISBN 978-5-394-02145-9. —
Texcr : anmexTpoHHbIH // JIaHb : 3IeKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/56347 (nata
obpaenus: 07.06.2023). — Pexwum gocryma:
JUIs1 aBTOPH3. MOJIb30BATEIICH.

https://e.lanbook.co

m/book/56347

Paznean 3 « Anroputmbl
pacyeTa pelentyp MUIeBbIX
MPOJTYKTOB»

Jlucumn, I1. A. KomneroTepHoe MoJIeTUPOBaHUE
IIPOM3BOJICTBEHHBIX MPOILIECCOB B MHUILEBON
IPOMBIIIJIEHHOCTH : yueOHoe nocobue / I1. A.
Jlucun. — Cankr-IlerepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Texkcr :
ANIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-
6ubnmoreunas cuctema. — URL:
https://e.lanbook.com/book/72585 (nata
obpamienus: 07.06.2023). — PesxuMm goctymna:
JUIS aBTOPH3. MOJIb30BATEIEH.

https://e.lanbook.co

m/book/72585

VY1kuH, B. b. DxoHomerpuka : yuebnuk / B. b.
YTkuH. — 2-¢ u3n. — Mocksa : [lamkos u K,
2013. — 564 c. — ISBN 978-5-394-02145-9. —
Tekcr : anexTpoHHbI // JlaHb : 31eKTpOHHO-
6ubnmoreunas cuctema. — URL:
https://e.lanbook.com/book/56347 (nata
obpamienus: 07.06.2023). — Pesxxum goctymna:
JUIs1 aBTOPH3. MOJIb30BATEIIEH.

https://e.lanbook.co

m/book/56347

Pasznea 4 «MartemaTndeckoe
IJIAHUPOBAHUE DKCIIEPUMEHTA
JJIS peHIeHI/ISI Hay‘—IHI)IX nu
MIPOU3BOACTBEHHBIX 3a/1a4
MIPOEKTUPOBAHUS IIPOAYKTOB
ITUTaHUSY

Jlucumn, I1. A. KomneroTepHOE MOIETHPOBaHUE
IPOM3BOJICTBEHHBIX MPOLIECCOB B MHUILEBON
MIPOMBINIJIEHHOCTH : yueOHoe nocobue / I1. A.
Jlucun. — Cankr-IlerepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Texkcr :
AIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
o6ubnnoreunas cucrema. — URL:
https://e.lanbook.com/book/72585 (nata
obpamienus: 07.06.2023). — Pesxkum gocryma:

https://e.lanbook.co

m/book/72585
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Ne paznena auCHUIUIMHBI.
Buja camocrosiTeILHOM
padoThI

HaumeHnoBanue
Y4€eOHO-MeTOAUYeCKUX MATEPHAJIOB

KoanuecTBO B
ouoamoreke /
cchlIka Ha DBC

JUIsL aBTOPH3. T10JIb30BATEIICH.

YTkuH, B. b. OxoHoMeTpuka : yueOHuk / B. b.
YTkuH. — 2-¢ u31. — Mocksa : JlamkoB u K,
2013. — 564 c. — ISBN 978-5-394-02145-9. —
Texcrt : anexTpoHHbIH // JIaHb : 3IEKTPOHHO-
o6ubnnoreunas cucrema. — URL:
https://e.lanbook.com/book/56347 (nara
obpamienus: 07.06.2023). — PeskuMm gocryma:
JUIsL aBTOPH3. TI0JIb30BATEIICH.

https://e.lanbook.co

m/book/56347

Pasznen S «IIpumenenne
METOJIOB MaTEMAaTHYECKOTO
MIPOrpaMMHUPOBaHUS B
MOJICIIUPOBAHUU
TEXHOJIOTHYECKHX
MIPOLIECCOBY

Jlucun, I1. A. KoMmnbsroTepHOE MOJIETUPOBAHUE
MPOM3BOJICTBEHHBIX MPOLIECCOB B MHILEBON
MPOMBINIJICHHOCTH : yueOHoe nmocodue / I1. A.
Jlucun. — Cankr-IlerepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Texkcr :
AIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-
o6ubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/72585 (nata
obparenus: 07.06.2023). — Pexum gocryma:
JUIs1 aBTOPH3. TIOJIb30BATEIICH.

https://e.lanbook.co

m/book/72585

VY1kuH, B. b. OxoHomerpuka : yuebnuk / B. b.
YTkuH. — 2-¢ u31. — Mocksa : JlamkoB u K,
2013. — 564 c. — ISBN 978-5-394-02145-9. —
Texcr : anexTpoHHbIH // JIaHb : 3IEKTPOHHO-
o6ubnnoreunas cucrema. — URL:
https://e.lanbook.com/book/56347 (nata
obparmmenus: 07.06.2023). — Pexum gocrtymna:
JUIs1 aBTOPH3. TOJIb30BATEIICH.

https://e.lanbook.co

m/book/56347

Pa3nen 6 «[Ipumenenue
METO/Ia SKCIIEPTHBIX OLIEHOK
pu oTOope PaKTOpoOB ISt
MOCTPOCHUS MAaTEMATHUECKUX
MOJIETIEN TEXHOJIOTUYECKUX
MPOLIECCOB MUIIEBBIX
MIPOU3BOJICTB

Jlucum, I1. A. KomnbroTepHoe Moi€IMpOBaHNE
MIPOM3BOJICTBEHHBIX MPOIIECCOB B MHUIIEBOM
IIPOMBIIIJIEHHOCTH : yueOHoe nocodue / I1. A.
Jlucun. — Cankr-IlerepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Texkcr :
ANIEKTPOHHBIH // JIaHb : 3IEKTPOHHO-
6ubnmoreunas cuctema. — URL:
https://e.lanbook.com/book/72585 (nata
obpamienus: 07.06.2023). — Pesxkum goctymna:
JUIs1 aBTOPH3. TIOJIb30BATEIICH.

https://e.lanbook.co

m/book/72585

VYTkuH, B. b. OxoHomerpuka : yuebnuk / B. b.
YTkuH. — 2-¢ u3n. — Mocksa : [lamkos u K,
2013. — 564 c. — ISBN 978-5-394-02145-9. —
Tekcr : anexTpoHHbI // JlaHb : 37eKTpOHHO-
oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/56347 (nata
obpamienus: 07.06.2023). — Pesxxum goctyna:
JUIs1 aBTOPH3. MOJIb30BATEIICH.

https://e.lanbook.co

m/book/56347

IToaroroBka k 3a4CTy

Jlucumn, I1. A. KomnberoTepHOE MOIETTHPOBAHUE
IPOM3BOJICTBEHHBIX MPOLIECCOB B MHUILEBON
IPOMBIIIJICHHOCTH : yueOHoe nocobue / I1. A.
Jlucun. — Canxrt-IletepOypr : Jlans, 2016. —
256 c. — ISBN 978-5-8114-1984-5. — Texkcr :

https://e.lanbook.co

m/book/72585
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Ne paznena auCHUIUIMHBI.
Buja camocrosiTeILHOM
padoThI

HaumeHnoBanue

Y4eO0HO-MeTOAMYeCKHX MAaTepPUAaIoB

KoanuecTBO B
ouoamoreke /
cchlIka Ha DBC

ANIEKTPOHHBIHN // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/72585 (nata

obpamienus: 07.06.2023). — PekuM gocryma:
JUISL aBTOPH3. MOJIb30BATEIICH.

Y1kuH, B. b. Dxonomerpuka : yuebnuk / B. b.
VYr1kuH. — 2-¢ u3a. — Mocksa : JlamikoB u K,
2013. — 564 c. — ISBN 978-5-394-02145-9. —
Tekct : anexkTpoHHbIH // JIaHb : 37€KTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/56347 (nata
obpamienus: 07.06.2023). — PeskuMm gocryma:
JUIsL aBTOPU3. NOJIb30BATENICH.

https://e.lanbook.co
m/book/56347

5. OHEHOYHBIE MATEPUAJIBI (POHJ OLIEHOYHBIX CPEACTB) JJIs1
MHNPOBEJAEHUSA NIPOMEXKXYTOYHOUATTECTAIIMHN

5.1 Nepeyenn nmoka3zareieil 1 KPUTEPHEB OIEHUBAHUSI ¢ YKA3aHUEM dTAIOB UX
¢hopMupoBaHNs B Ipoiiecce 0CBOEHHUsI 00pa30BaTeIbHOI MPOrPaMMBbI

B pe3yJbTaTe H3yuceHust y‘leﬁHOﬁ AUCIHHUIIINHBI oﬁyqamumecﬂ JOJI2KHbI

HaBbIk U (M/1H) ONIBIT

3HaTh YMmernb
AeATEIHLHOCTH
I aTan II bTan
III >Tan
COBPEMEHHBIC TCHICHIINH BBHIOMPATH U IPUMEHSTH NP | BJIAJICTh HABBIKAMHU
MIPUMEHEHUS] METO0B MPOBEICHUH MaTeMaTUYECKOI'0

MAaTCMaTUYCCKOro MOACIUPOBAHUA
MUIICBBIX MPOAYKTOB JKUBOTHOI'O
MPOUCXOKACHUA; OCHOBHBLIC

(GyHIaMEeHTaJIbHbIX U
NPUKIIaJHBIX HAYYHBIX
HUCCIEN0BAaHUN METOBI

TUTAHUPOBAHMSI HAYYHOTO
9KCHEPUMEHTa, 00pabOTKU
IKCIEPUMEHTAIBHBIX JAHHBIX

HanpaBieHus: (QyHIaMEHTAJIbHBIX | MAaTEMaTHYECKOTO
Y TIPUKJIATHBIX HAyIHBIX MOJICIIMPOBAHUS C
UCCIIeIOBaHU B 00J1aCTH UCIIOJIb30BaHUEM
MUIIEBBIX TEXHOJIOTUH COBPEMEHHBIX
MH(POPMAaLMOHHBIX
TEXHOJIOTUI
OCHOBHBIE METOJIbl 00pa0OTKH U IPUMEHSATh METOJT BJIaJICTh HaBbIKAMU
aHaJIM3a SKCIIEPUMEHTAIBHBIX MaTeMaTHYEeCKOTO NyOJIMYHOTO TIPECTABIICHHUS
JTAHHBIX TIPH BBHIIOJIHEHUU TUTaHUPOBAHUS U 00CY)XJIEHHUs pPEe3yJIbTaTOB
HAYYHBIX UCCIIETIOBAaHUN OKCIIEPUMEHTA U BBITTOJIHEHHBIX HAYYHBIX
o0OpabaTbIBaTh UCCIIeIOBaHUH B 00JacTu

AKCIIEPUMEHTAIIbHBIE IaHHbIE
JUIsl HAYYHBIX UCCIIEJOBaHUM
1 MTHPOPMAIMOHHBIE
TEXHOJIOTUH U1 yOJINYHOTO
MPEJICTaBICHUS UX
pE3yJIbTaTOB

MaTeMaTH4eCKOro
MOJIEJIMPOBAHUS MTUILIEBBIX
IIPOJTYKTOB KUBOTHOTO
IIPOUCXO0XKICHUS



https://e.lanbook.com/book/56347
https://e.lanbook.com/book/56347

OCHOBHBIE METOJIbI
MaTCMaTUYCCKOro MOJACIUPOBAHUA
IIPOEKTUPOBAHUS IIPOTYKTOB
IUTAHUS 715 pa3pabOTKU HOBBIX
METOJ0OB U UX IIPUMEHEHUS B
CaMOCTOATEILHON Hay4HO-
HCCIIE0BATEIbCKON
ACATCIIbHOCTH, BKJIHOYasa BOIIPOCHI
IIPOMBILIJICHHON 3KOJIOTUU U
OMOTEXHOJIOT U

MIPUMEHATh METO/bI
MaTeMaTU4eCKOro
MOJICJIMPOBAHUSA C LETBIO
pa3pabOTKH HOBBIX WIIH
MOIU(PUIIMPOBAHHBIX
METO/IOB HCCIEAOBaHUSA U
UX IPUMEHEHUIO B
CaMOCTOATEIIBHOW Hay4HO-
HCCIIEI0BATENBCKON
JIEATEIbHOCTH

MCTIONIF30BAHUS METOIOB
MaTeMaTHIECKOTO
MOZETUPOBAHUS U
COBpPCMCHHBIX CPCIACTB
MH()OPMAIIMOHHBIX
TEXHOJIOTH 11 pa3paboTKu
HOBBIX METO/IOB HCCIICIOBAHUS
B cepe OMoTeXHOIOTHI

MPUKJIaAHbIE MATEMATUUYECKUE
MOJICJIA PELEnTyp U

(G YHKIIMOHATILHO-
TEXHOJIOTHYSCKHUX CBOICTB
MUIIEBBIX MPOAYKTOB JJIs
MOJIYYSHUS] HAYYHBIX JTAHHBIX

paszpabaThIBaTh MOJICITH
pelenTyp MUIIEBBIX
MIPOJIYKTOB,
TEXHOJIOTHYECKUX MPOIECCOB
Ha OCHOBE METOJIOB
MaTEMaTHYECKOIO
IIPOrpaMMHUPOBAHUS;
MPUMEHSTH METO/T
AKCIIEPTHBIX OIEHOK IPH
oTbope (pakTOpoB st
MTOCTPOCHUS
MaTeMaTHYCCKUX MOACIICH
TEXHOJIOTHYECKUX MPOIECCOB
MTUTICBBIX POU3BOJICTB

IIOCTaHOBKH M PELICHUS
HAYYHO-UCCIIEJOBATEIbCKUX U
npodeccuoHaNbHBIX 3a1a4 ¢
UCTIOJIb30BaHUEM METOIOB
MaTeMaTHIECKOTr0
MOJICTUPOBAHUS U
UCTIONTb30BaHHUSI
COOTBETCTBYIOLIECH
1abopaTOpHOU 1
MHCTPYMEHTAJILHOM 0a3bl

COBPEMEHHOE IIPOrpaMMHOE
oOecrnieueHue i MPOEKTUPOBAHUS
HOBBIX pELENTyp, OCHOBHbIE
NPUHIUIBI COCTABICHUS
IropuT™Ma pa3padoTKu
TEXHOJIOTUH MSCHBIX, MOJIOUHBIX U
PBIOHBIX IPOJYKTOB C
UCTIOJIb30BaHUEM
MHUKPOOHOIOTHYECKUX
(hepMEHTHBIX, a TaK¥Ke
OMOJIOTNYECKHU aKTUBHBIX BEIIECTB
Y HaTypaJIbHBIX HHTPEANEHTOB

pa3zpabaThIBaTh
MaTeMaTHYEeCKHUEe MOJICIH
peuenTyp U TEXHOJIOTUM
MPOAYKTOB Pa3JIMYHOIO
IIEJICBOT'0 Ha3HAUCHHS C
3aJJaHHBIMHA CBOMCTBAMH,
KOJIMYECTBEHHBIM
COOTHOIIIEHUEM U
Ka4eCTBEHHBIM COCTaBOM
HYTPUEHTOB

CaMOCTOSITENIEHO
pa3pabaThIBaTh TEXHOJIOTUH
MSICHBIX, MOJIOYHBIX M PBIOHBIX
IPOJYKTOB HAa OCHOBE
MaTeMaTUYECKUX MOJIeNIel U
MH(pOPMaIMOHHBIX
TEXHOJIOTUI

5.2 Onucanue nokasaresieil U KpuTeprueB OLEHUBAHNUS HA PA3JIUYHBIX 3TANAX UX
(opMupoBaHUsl, ONUCAHHE KA OLIEHUBAHUSA

5.2.1 Onucanue MKAaJbI OIICHUBAHUS
3HaHI/I$I, YMCHI/IH, HAaBBIK U (I/IJ'II/I) OIIBIT ACATCIBbHOCTU HA pa3J'II/I‘-IHI)IX rarax ux
(dbopMUPOBaHUS OIICHUBAIOTCS IIKAJIOH:
Komnerennuu Ha pa3nuyHbIX dTanax uX (OPMUPOBAHMSI OLEHUBAIOTCSA IIKAJIOM:
«3a4TEHOY, «HE 3a4TCHO» B JOpMe 3aueTa.

5.2.2 Onucanue noxka3areseil H KpUTepueB OLICHUBAHNUS 3HAHUH, YMEHH I, HABBIKOB
U (WJIH) ONBIT AESITEILHOCTH HA Pa3JIMYHBIX ITaNax UX (pOpMHUPOBAHUA

Pe3ynomam obyuenus

Kpumepuu u noxazamenu ouenueanusn
pe3ynbmamog 00yuenusn

no oucuyuniune

He 3aumeno

3aumeno




| 5Tam - 3HaTh COBpEeMEHHBIC
TEHACHIINYA TPUMECHECHHUS
METOJIOB MAaTeMaTHIECKOTO
MOJICTTUPOBAHUS TTUIIEBHIX
MPOAYKTOB KHBOTHOT'O
MIPOUCXOXKICHHUSI; OCHOBHBIE
HaTpaBJICHUS
(byHIaMEHTAIBHBIX U
MIPUKIIAIHBIX HAYYIHBIX
uccae0BaHui B 00JacTH
MUIIEBBIX TEXHOJIOTUN

®dparMeHTapHbIe 3HAHUS B
00J1aCTH COBPEMEHHBIX
TE€HJECHUUN TPUMEHEHUS
METOJI0B MaTEMaTUYECKOTO
MOJEJIMPOBAHUS ITHUILEBBIX
MPOJYKTOB KUBOTHOTO
MIPOUCXOKACHUS; OCHOBHBIX
HaNpaBJICHUN
(GbyHI1laMEeHTaJIbHBIX U
MPUKJIATHBIX HAYYHBIX
HCCIeI0OBaHMil B 00s1acTu
MUIIEBBIX TEXHOJIOT A/
OTcyTcTBHe 3HAHUI

CdopmupoBaHHbIe 3HAHUS B
00J1aCTH COBPEMEHHBIX
TE€HJECHUUN TPUMEHEHUS
METOJI0B MAaTEMAaTUYECKOTO
MOJICJINPOBAHUS MTUILEBBIX
IPOAYKTOB )KMBOTHOT'O
IIPOUCXO0K/ICHHS; OCHOBHBIX
HaIpaBJICHUI
byHIaMeHTaIbHBIX U
MPUKIIAIHBIX HAYYHBIX
HCCJIEIOBaHUM B 00J1aCTH
MUIIEBBIX TEXHOJIOTHI

Il 5Tan - ymeTs BbIOUpaTh U
IPUMEHSATH [IPU IPOBEAECHUU
(byHIaMEHTAIBHBIX U
MPUKIIQJHBIX HAYYHBIX
HCCIEA0BAHUN METOIbI
MaTeMaTH4eCKOro
MOJIETTUPOBAHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

®parmMeHTapHOE YMEHHE
BbIOMPATH Y IPUMEHSATH IPU
MPOBEJICHUH (PyHIAMEHTATBHBIX
Y IPUKJIAJHBIX HAYYHBIX
HCCIEA0BAHUN METO/IbI
MaTeMaTH4eCKOIro
MOJIETTUPOBAHUS C
HCII0JIb30BAHUEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHH /
OrcyrcTBHE YMEHUI

YcnemHnoe ymMmeHue BbIOMpPATh U
IIPUMEHATH [IPU IPOBEICHNN
byHIaMEeHTaNbHBIX U
IIPUKIIAIHBIX HAYYHBIX
WCCIIEI0BAHUIN METO/IbI
MaTEMaTHYECKOT O
MOJIETTMPOBAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOIOTUN

Il 5Tam - B1ageTh HABBIKAMU
MaTeMaTH4eCKOro
TUTAHUPOBAHUS HAYTHOTO
IKCIIEPUMEHTa, 00pabOTKH
IKCIIEPUMEHTAIILHBIX JTAHHBIX

dparmeHTapHOe NPUMEHEHH e
HABBIKOB MaTEMaTUYCCKOTO
TUTAHUPOBAHMSI HAYYHOTO
JKCIIEPUMEHTa, 00pabOTKH
IKCIIEPUMEHTAIBHBIX JJAHHBIX /
OtcyTcTBHE HABBIKOB

YcnemHnoe npuMeHeHue
HABBIKOB MaTEMaTU4YECKOTO
TUTAHUPOBAHMSI HAYYHOTO
JKCTIIEPUMEHTa, 00pabOTKH
IKCHEPUMEHTAIBHBIX JAHHBIX

| 5Tam - 3HATH OCHOBHEIE
METO]IbI 00pabOTKH U aHAIIK3a
IKCIIEPUMEHTAITLHBIX JTAHHBIX
MIPH BBITTOJTHEHUN HAYYHBIX
HCCIIeJOBAHMIA

®dparMeHTapHble 3HAHUSA B
00J1aCTH OCHOBHBIX METOJI0B
00paboTKHU U aHAIH3a
HKCHEPUMEHTAIbHBIX JAHHBIX
MIPH BBITIOJTHEHUH HAYYHBIX
uccnenosanuii / Orcyrcreue
3HAHMH

CdopmupoBaHHblie 3HAHUS B
00J1aCTH OCHOBHBIX METO/IOB
00paboTKHU U aHAIHN3a
9KCIIEPUMEHTATBHBIX TaHHBIX
ITPU BBIITOJHCHHWHU HAYYHBIX
HCCIIEIOBAHU I

Il 3Tam - ymeTh IpUMEHSTH
METOJ] MATEMaTHIECKOTO
IUTAHUPOBAHUS 3KCIIEPUMEHTA
1 00pabaThIBaTh
SKCHEPUMEHTANIbHbIE JaHHbIE
JUTsL HAYYHBIX UCCIIeTIOBAHUNA U
MH(pOPMAaIMOHHbBIE TEXHOJIOTUU
U1 TyOJIMYHOTO
MIPEJCTABICHUS UX PE3YyIbTATOB

®dparMeHTapHoe yMeHHe
MIPUMEHATHh METOJL
MaTeMaTu4eCKOro
IJIAHUPOBAHUS dKCIIEPUMEHTA U
o0OpabaTbIBaTh
JKCIEPUMEHTAIbHBIEC TAHHBIE
JUISL HAYYHBIX UCCIIEJOBAHUN U
MH(OPMALIMOHHBIE TEXHOJIOTUN
JUISL TyOJIMYHOTO MPEICTABICHHS
ux pe3ynpratoB / OTCyTCTBHE
YMeHU#

Ycneurnoe yMeHue NpuMeHsITh
METOA MaTEMATUYICCKOT' O
TUTAHUPOBAHUS KCIIEPUMEHTA U
oOpabaThIBaTh
9KCIIEPUMEHTANIbHbBIE TaHHbBIE
JJI HAYYHBIX I/ICCJ'IC)IOBaHI/Iﬁ n
UH(GOPMAIMOHHBIE TEXHOIOTUN
JJISA HY6J'II/I‘—IHOFO MNpEaAcCTaBICHUA
UX pe3yabTaTOB

1l 5Tam - BIageTh HABLIKAMH
MyOJIMYHOTO MPEJCTABICHUS U
o0CYXXJIEHUSI pe3yNIbTaTOB
BBITIOTHEHHBIX HAYYHBIX
HCCIEIOBAHUM B 00JIaCTH

®dparMeHTapHOe IPUMEHEHH e
HABBIKOB ITyOJIMYHOTO
MIPEACTABICHUS M OOCYKICHHS
PE3YJIbTaTOB BBIIOJHEHHBIX
HAy4YHBIX UCCIIEJIOBAHUN B

YcnemHnoe npuMeHeHue
HABBIKOB ITYOJIUYHOTO
MPEeACTaBICHUS ¥ OOCYKICHHS
pPe3yAbTAaTOB BBINOJIHEHHBIX
HayYHBIX UCCJICIOBAHUI B




MaTeMaTH4YeCKOro
MOJICTTUPOBAHUS TTUIIEBHIX
MIPOJYKTOB KUBOTHOT'O
MIPOUCXOKACHUS

00J1aCTH MaTEMAaTUYECKOTO
MOJICIIMPOBAHUS MTUIIEBBIX
IIPOAYKTOB KHBOTHOI'O
npoucxoxaeHus / Orcyrcreue
HABBIKOB

00/1aCTH MAaTEMaTHYECKOTO
MO,Z[CJII/IpOBaHI/ISI IMUIICBBIX
IPOIYKTOB )KHBOTHOT'O
MIPOUCXOXKICHUS

| 5Tan - 3HaTH OCHOBHBIE
METO/Ibl MATEMaTHYECKOIO
MO/IETTUPOBAHUS
IIPOEKTUPOBAHMUS IIPOTYKTOB
MUTAHUS IS pa3paboTKu
HOBBIX METOJOB U UX
IIPUMEHEHUS B
CaMOCTOSITEJIbHOM Hay4HO-
HCCIIEN0BATEIbCKON
JESATEIBHOCTH, BKIIIOYas
BOIIPOCHI ITPOMBILUICHHON
9KOJIOTUM U OMOTEXHOJIOT UM

dparMeHTapHble 3HAHUSA B
00J12CTH OCHOBHBIX METO/IOB
MaTeMaTH4ECKOI0
MOJEJIMPOBAHUS
IIPOEKTUPOBAHUSI IPOTYKTOB
MUTAHUS 1715 pa3padOTKU HOBBIX
METOJOB M UX IPUMEHEHHUS B
CaMOCTOATENIbHON HAy4YHO-
HCCIIEN0BATEIbCKOU
JeATEIbHOCTH, BKIIFOUas
BOIIPOCHI ITPOMBILUICHHON
9KOJIOTMU B OMOTEXHOJIOT Uit/
OTcyTcTBHe 3HAHUI

CdopmupoBanHblie 3HaHUS B
00J1aCTH OCHOBHBIX METOJIOB
MaTeMaTU4eCcKOoro
MOJIETTUPOBAHUS
IIPOEKTUPOBAHUS IIPOLYKTOB
IUTAHUSA 1715 pa3pabOTKU HOBBIX
METOJIOB U UX IPUMEHEHUS B
CaMOCTOSITEJILHOM Hay4HO-
HCCIIEI0BATEIBCKOU
JESATEIIBHOCTH, BKJIIOYAs
BOIIPOCHI IIPOMBIIICHHON
9KOJIOTUM U OMOTEXHOIOT U

Il 5Tam - ymeTsr TPUMEHATH
METOABl MaTeMaTHYECKOTO
MOJICTTUPOBAHHUS C LIEJIBIO
pa3pabOTK HOBBIX WIIH

MO (PUIMPOBAHHBIX METOJIOB
WCCIICIOBAHHS U HX
NPUMEHEHHUIO B
CaMOCTOATEIILHOM Hay4dHO-
UCCIIeI0BATEIBCKON
JeSTEeTbHOCTH

®parmMeHTapHOe YMEHH e
MPUMEHATh METOJIbI
MaTeMaTHYECKOTO
MOJIETTMPOBAHUS C LUEIBIO
pa3pabOTKH HOBBIX HIIH
MOTU(DHUIIMPOBAHHBIX METO/IOB
HCCIIEAOBAHUS M HX
MIPUMEHEHHUIO B
CaMOCTOATENIbHOM Hay4yHO-
HCCIIEI0BATEIbCKOM
nestenbHocTH / OTCyTCTBHE
YMeHU#

Ycnemnoe yMeHHe IpUMEHATh
METO/Bl MaTEMaTUYECKOIO
MOJICJIMPOBAHUS C LEIbIO
pa3pabOTKK HOBBIX WM
MOJIU(DUIIMPOBAHHBIX METOJIOB
UCCIIENOBAHUS U HX
IPUMEHEHUIO B
CaMOCTOATEJIBHOM Hay4dHO-
HCCIIEI0BATENbCKOM
JeATEIbHOCTH

1l oram - B1ageTh HABBLIKAMH
HCIIOJIE30BAHMS METO/I0B
MaTeMaTU4YeCKOTO
MOJICTTUPOBAHUS U
COBPEMEHHBIX CPEJICTB
WH()OPMAIIMOHHBIX TEXHOJIOTHH
Ui pa3pabOTKU HOBBIX
METO/IOB HCCIIEIOBAHUS B
cdepe 6noTexHomorui

®dparMeHTapHoe NPUMEHeHHe
HABBIKOB HCITOJIb30BaHUS
METOJI0B MaTeMaTHYECKOTO
MO/JICIIUPOBAHUS M COBPEMEHHBIX
CpeAcTB UHPOPMALIMOHHBIX
TEXHOJIOTHH 1l pa3paboTKu
HOBBIX METOJIOB UCCIIEI0BaHUS

B cepe OnorexHosoruii /
OTtcyTcTBHE HABBIKOB

Ycnemnoe npuMeHeHue
HABBIKOB HCITOJIb30BAHUS
METO/I0B MaTeMaTHYECKOTO
MOJICITUPOBAHHUS 1
COBPEMEHHBIX CPE/ICTB
UH(POPMAIIMOHHBIX TEXHOIOTUN
U1 pa3pabOTKU HOBBIX METOJIOB
uccienoBanus B chepe
OMOTEXHOJIOT U

| 5Tan - 3HaTH NpUKIAaTHbIE
MaTeMaTHYECKHE MOJIEIN
penentyp u QyHKIUOHAIBHO-
TE€XHOJIOTUYECKUX CBOMCTB
MUIIEBBIX MPOAYKTOB JIJIs
IIOJIy4Y€HUS] HAyYHBIX JAHHBIX

dparMeHTapHbIe 3HAHUS B
00J1aCTH MPUKIIATHBIX
MaTeMaTHUECKUX MOJEIICH
penentyp u QyHKIIMOHATBHO-
TEXHOJIOTHYECKUX CBOMCTB
MUIIEBBIX MPOJAYKTOB ISt
MOJyYCHHST HAYYHBIX JaHHBIX /
OrcyrcTBHe 3HAHMI

CdopmMupoBaHHbIe 3HAHUSA B
00J1aCTH NTPUKIIATHBIX
MaTeMaTHUECKUX MOJeIei
perentyp u GyHKIIMOHATBHO-
TEXHOJIOTHYECKHUX CBOMCTB
MULIEBBIX MPOAYKTOB IS
TOJTyYEHUST HAYYIHBIX TAaHHBIX

Il 5Tan - ymeTs pa3pabaThiBaTh
MOJIENH PEUENTYP MUILEBBIX
MIPOJYKTOB, TEXHOJIOTMUECKUX
IIPOLIECCOB Ha OCHOBE METOJIOB
MaTeMaTHYeCKOI0

®dparMeHTapHOEe YMEHHE
pa3pabarbIBaTh MOJIENIN
peuenTyp NUILEBBIX IPOAYKTOB,
TEXHOJIOTMYECKHUX MIPOLIECCOB HA
OCHOBE METOJIOB

YcnemHoe ymeHue
paspabarbIBaTh MOJCIN
PEUCIITYP NUIIEBLIX IPOAYKTOB,
TEXHOJIOTMYECKHUX MPOIIECCOB HA
OCHOBE METOJIOB




POrpaMMHUPOBaHUS;
MPUMEHSITh METOJI SKCIIEPTHBIX
OIICHOK TIpH 0TOOpe (haKTOPOB
JUTSL TIOCTPOCHHUS
MaTeMaTHYECKUX MOJIeIIeH
TEXHOJIOTUYECKUX MPOIIECCOB
MUIIEBbIX TPOU3BOJICTB

MaTeMaTH4eCKOro
MPOrpPaMMHUPOBAHHUS; TPUMEHSITH
METO/T IKCIIEPTHBIX OLICHOK MPH
otbope GhaKTopoB AJIs
MIOCTPOCHUSI MAaTEMaTHUECKHUX
MOJEJIEH TEXHOJIOIMYECKUX
MIPOLIECCOB MUIIEBBIX
npou3BoJcTB / OTCyTCTBHE
yYMeHuil

MaTEeMaTHYECKOIO
HpOrpaMMHUPOBAHUS; IIPUMEHATE
METO/I SKCTIIEPTHBIX OLICHOK MPH
otbope (haKkTopoB IS
MOCTPOEHHUS MaTEeMaTHYECKUX
MOJEIEH TeXHOIOTHUESCKUX
MIPOIIECCOB MUILEBHIX
IIPOU3BOJICTB

1l oTano - B1ageTHL HABBIKAMHA
[TOCTAHOBKH U PEIICHUs
Hay4HO-UCCJIEI0BATEIbCKUX U
npodeccnoHaNbHBIX 3a7a4 C
KCII0JIb30BAaHUEM METOIOB
MaTeMaTH4eCKOro
MOJCIIUPOBAHUS U
HCIOJIb30BaHUS
COOTBETCTBYIOIIIEH
nabopaTOpHOU U
MHCTPYMEHTAJIBLHOM 0a3bl

dparmMeHTapHoe IpUMeHEHHE
HABBIKOB ITOCTAaHOBKHU U
peIICHUA HAYYHO-
UCCIIE0BATEIbCKUX U
poeCCUOHATIBHBIX 3a]1a4 C
UCTIOJIb30BAaHUEM METOJIOB
MaTEMATHYICCKOI'O
MOJICTTUPOBAHHS U
UCIIOJIb30BAHUS
COOTBETCTBYIOLIEH
1a00paTopHOil U
HUHCTPYMEHTaJIbHOU 0a3bl /
OTCcyTCTBHE HABBIKOB

Ycnemnoe npuMeHeHue
HaBBIKOB IIOCTAaHOBKHU U
peIICHUA HAYYHO-
UCCIIEI0BATEIbCKUX U
npodecCHoHaIbHBIX 3a71a4 C
UCTIOJIb30BAaHUEM METO/IOB
MaTEMAaTU4YCCKOI'O
MOJETHPOBAHUS U
UCTIOJIb30BaHUS
COOTBETCTBYIOLICH
1a00paToOpHOl U
MHCTPYMEHTAIBHOW 0a3bl

| 5Tan - 3HaTHh COBpeMEHHOE
porpaMMHOe oOecrieueHue Jist
IIPOEKTHUPOBAHUS HOBBIX
perenTyp, OCHOBHbIE
IPUHIUIBI COCTABJICHUSA
aropuT™Ma pa3padoTKu
TEXHOJIOTUH MSICHBIX,
MOJIOYHBIX U PBIOHBIX
MPOAYKTOB C MCIIOJIb30BaHHEM
MHUKpPOOHOIOIHYECKUX
(epMEeHTHBIX, a TaKXkKe
OMOJIOrMYECKH aKTUBHBIX
BEIIIECTB M HAaTypaJlbHBIX
WHTPEIMEHTOB

@®parMeHTAPHBbIC 3HAHNSA B
00J1aCTH COBPEMEHHOT'O
IIPOrpaMMHOT0 0OecreueHust
JUISL IPOEKTUPOBAHUS HOBBIX
peLenTyp, OCHOBHBIX
MIPUHLIMIIOB COCTaBJICHUS
aJlropuT™Ma pa3paboTKu
TEXHOJIOTHI MSCHBIX, MOJIOYHBIX
U pbIOHBIX MPOJYKTOB C
HCIIOJIb30BAHUEM
MHUKPOOHOIOTHYECKUX
(hepMEeHTHBIX, a TaKXKe
OMOJIOTNYECKH aKTUBHBIX
BELIECTB U HATypaIbHBIX
uHrpeaueHtos/ Orecyreremne
3HAHMH

CdopmMupoBaHHbIe 3HAHUA B
00J1aCTH COBPEMEHHOI'O
IPOrpPaMMHOT0 0OecTeueHHs
JUTSL IPOSKTHPOBAHUS HOBBIX
peLenTyp, OCHOBHBIX
NPUHIUIIOB COCTABIICHHS
anroputMa paszpaboTKu
TEXHOJIOTUI MSACHBIX, MOJIOYHBIX
U PBIOHBIX MTPOJIYKTOB C
HCIIOJIb30BaHUEM
MHUKPOOHOIOTUYECKUX
(hepMEHTHBIX, a TAaKXKe
OMOJOTUYECKH aKTHBHBIX
BEIIECTB M HATYPAIbHBIX
UHTPETUCHTOB

Il aTam - ymeTh pa3pabaThiBaTh
MaTeMaTHYECKUE MOJICITH
PeLenTyp U TEXHOJIOTHI
MPOAYKTOB PA3IIMIHOTO
LIEJIEBOTO HA3HAYEHUS C
3aJlaHHBIMUA CBOWCTBAMH,
KOJINYECTBEHHBIM
COOTHOIIIEHHEM U
Ka4yeCTBEHHBIM COCTaBOM
HYTPHEHTOB

DdparMeHTapHoe yMeHHe
pa3zpabaThiBaTh
MaTeMaTHYeCKUe MOJEIH
peuenTyp U TEXHOJIOTHI
MPOAYKTOB PA3INYHOTO
1LI€JIEBOr0 Ha3HAYEHUS C
3aJJaHHBIMH CBOMCTBaMH,
KOJIMYECTBEHHBIM
COOTHOILIEHUEM U Ka4eCTBEHHBIM
COCTaBOM HYTPHUEHTOB /
OrcyrcTBHE yMeHHUI

Ycnemnoe ymenue
pa3zpabaThiBaTh
MaTEMAaTHUYECKUE MOJIENH
peuenTyp U TEXHOJIOTHI
IPOAYKTOB PA3IIMYHOTO
1LI€JIEBOT0 HAa3HAYEHHUS C
3a/IaHHBIMU CBOWCTBaMH,
KOJIM4YE€CTBEHHBIM
COOTHOILEHUEM U
KaueCTBEHHBIM COCTaBOM
HYTPUEHTOB

1] 3Tam - BiIageTs HABBIKAMHU
CaMOCTOSITEIBHO
pa3pabaThIBaTh TEXHOJIOTUH

®dparMeHTapHOe IPUMEHEHH e
HABBIKOB CaMOCTOSITEIBHO
pa3pabaThIBaTh TEXHOJOTUH

YcnemHnoe npuMeHeHue
HABBIKOB CaMOCTOSTEIbHO
pa3pabaThIBaTh TEXHOJOTUH




MSICHBIX, MOJIOYHBIX U PBIOHBIX | MSCHBIX, MOJIOYHBIX ¥ PBIOHBIX MSICHBIX, MOJIOYHBIX U PBIOHBIX
IIPOJYKTOB Ha OCHOBE IIPOJYKTOB Ha OCHOBE IIPOJIYKTOB HA OCHOBE
MaTEMaTHUYECKUX MOJENIEH U MaTEMaTHYECKUX MOJIENIEH 1 MaTEMAaTHYECKUX MOJEIIEN U
UH(QOPMAIIMOHHBIX TEXHOJIOTUH | HHPOPMAIIMOHHBIX TEXHOJIOTHH / | ”HPOPMAIIMOHHBIX TEXHOJIOTUI

OTCcyTCTBHE HABBIKOB

5.3 TunoBble KOHTPOJILHbIE 32 IaHUSI HJIH MHBbIE MaTePHAJIbl, HE00X0IUMBbIE /sl

OIleHKH 3HAHMIi, yMEHMii, HABBIKOB U (MJIH) ONBITA IeATEIbHOCTH, XapaKTePHU3yOIIUX
Tanbl GopMUPOBAHUSI IOKA3aTeNeil 1 KPUTEpHeB OIleHUBAHUSI B MIPoIlecce 0CBOCHHS

o0pa3oBaTeIbHON NPOTrPaMMBbI

Texymuii KOHTPOJb YCIEBAEMOCTH OOECIIEYMBACT OIEHUBAHWE XOJa OCBOCHHS
JUCIUILIMHBL, U BKIIOYAeT YCTHBIN OINpOC, 3alIUTy pedepaTa, 3aluTy Mpe3eHTAIIH.

ok~ wn

10.

11.

oahwNE

Bomnpocsl 1u1st 00cy:Kk1eHus:
OCHOBHBIE TIOHSATHS MAaTEMAaTHYECKOTO MOJACIUPOBAaHUSA, (OPMBI TPEACTABICHHUS U

peanu3anuy MoJieNne, MeTO bl MOJEINPOBAHUSL.

Knaccudukanusa maremMatuyeckux Mozesnei.

OcCHOBHBIE 3Talbl MOJIETUPOBAHMSL.

BnusiHue nHPOPMALMOHHBIX TEXHOJIOTUI HAa Pa3BUTHE METO/I0JIOTUU MOJAEIUPOBAHUS
Cheppl u mpakTUKa MNPUMEHEHHS MaTeMaTHYECKMX MOJEJIe B  MHILEBON
MPOMBIIIICHHOCTH U MPO()eCCHOHAIBHBIX HAYYHBIX UCCIICIOBAHMUSX.

CoBpeMeHHbIE [TOIX0/Ibl K MPOEKTUPOBAHUIO PELENTYP MPOTYKTOB MUTAHUS

OcHOBHBIE 3Tambl NPOSKTHUPOBAHUSA PELENTYp CJIO0XKHBIX MHOTOKOMIIOHEHTHBIX
IIPOJYKTOB ITUTaHUSI.

Metoauka TpoBeA€HHMS IOJHOrO (PaKTOPHOIO 3KCIEpUMEHTa: CTaHAapTH3alus
MacmTaba (GakTopoB, COCTAaBIECHHE MaTPHIbI IUIAHWPOBAHUS, BHIOOP MaTeMaTHYECKOi
MOJIeNId, pacueT Ko3(p(UIMEHTOB MOJENH, MPOBEpKAa 3HAUYUMOCTH KO3 (UIMEHTOB
perpeccuu, OlleHKa aIeKBATHOCTU MOJAEIIH.

[IpumeHeHne MeETOAOB MaTeMaTUYECKOr0 MPOrpaMMHUpPOBAaHUS B MOJEIMPOBAHUU
TEXHOJIOTUYECKMX  NpoueccoB. THUIOBBIE  MareMaTHYEeCKME  MOJEIM  NHIIEBOU
MIPOMBIIIJIEHHOCTH.

OcHOBHbIE TMOHATUSA JHMHEMHOro mnporpammupoBanus. llocraHoBka oOwieil 3amauu
JTUHEWHoro mporpammupoBanus. [Ipo6iema BeIOOpa KpUTEpHs ONTUMAIBHOCTH
[IpuMeHeHHe MeTOoAa SKCHEPTHHIX OLIEHOK IMpH 0TOOpe (akTOpPOB IS MOCTPOCHUS

MATEMATHUYCCKUX MOI[CJ'ICfI TEXHOJIOTHYCCKUX NPOUCCCOB MUIICBLIX ITPOU3BOACTB.

Tembl 115 pepepaToB:
[TpoGnemMbl, COBpEMEHHOE COCTOSIHHE U TEPCIIEKTUBBI Pa3BUTHS TPOU3BOICTBA
MUIIEBBIX MPOTYKTOB KUBOTHOTO MTPOUCXOKACHUS 110 HATIPABICHUSIM:
ClanancupoBaHHOE MUTAHUE,
Juetnueckoe u neueOHO-TIpoduIakTHIecKoe MUTaHHe,
JleTckoe nuTaHue,
OYHKIMOHATBHBIE TIPOAYKTHI JJIsl CTIOPTCMEHOB,
['epoaneTnyeckoroe nuTaHue,

IpyToe.




Tembl 11 pe3eHTaANMU:
«CoBpeMeHHOE MPOrpaMMHoOe odecnedyeHue I MPOeKTHPOBAHUSA pPelenTyp MpoayKToB
NMUTAHUSA U TEXHOJOTHI UX MPOU3BOJACTBA)
Ha BbpIOOp yuwamerocs paccMOTpeTb  OCHOBHBIE  HHCTPYMEHTApHBIE  BO3MOXHOCTHU
MOJICIIMPOBAHUS MMUIIEBBIX MPOJYKTOB M TEXHOJIOTUH MX npou3BocTBa [10 obmiero Ha3HaYeHHS
u crnenuanuzupoanubix [T, Hanpumep:
Microsoft Excel
[Tporpammusrii kommuieke «Etalony
Generic 2.0
[TITIT «Cucrema pacu€ToB sl OOIIECTBEHHOTO MUTAHUS
«CheesePro 1.0»
PazpaboTtku kommanuu «kcrepT CodT» 11 MUIIEBON TPOMBIIIUICHHOCTH
[Tporpammusii npoaykT «Buxen-Codt: [lutanue B geTckoM camy»
Nudopmannonno-ananutuaeckas cucrema «ABEPC: Pacuér meHto nuTanus»

LN~ WNE

U Jp.
3aganus 11 MOATOTOBKH K 3a4eTy
3HaTh - COBPEMCHHBIC TCHJCHIIMM MPUMEHEHUS METOJIOB MATEMaTHYECKOTO MOJICITUPOBAHUS
MUIICBBIX TPOAYKTOB KUBOTHOT'O IMPOMCXO0KICHUS; OCHOBHBIE HANIPABIICHUS (PYHIaMEHTAITBHBIX
U TIPUKJIAJHBIX HAYYHBIX UCCIEIOBAaHUMI B 00JIACTH MUILEBBIX TEXHOIOTHA.
1. OcHOBHBIC MMOHATHSI MATEMATHYECKOTO MOJICITUPOBAHUSI.

@OpMBI IIPEICTABICHUS U PEATM3aLlUA MOJEJIEH, METOAbI MOACIIUPOBAHUS.
Knaccudukanuss MateMaTndecKux MOZICIICH.
OCHOBHBIE 3TaIlbl MOACIUPOBAHHUS.

Bnusuue I/IH(bOpMaI_[I/IOHHLIX TEXHOJOrUi Ha Pa3BUTHC MCTOJO0JIOIMH MOACIIMPOBAHUA

o gk~ wD

Chepsl © mpakTMKa TNPUMEHEHHS MaTEMaTHYECKUX  MOJENe B  MHUILIEBOU
MIPOMBIIIJICHHOCTH ¥ MPO(ECCHOHAIBHBIX HAYYHBIX UCCIICIOBAHHUSIX.

3HaThL - OCHOBHBIE METOJbl OOpaOOTKM M aHaidu3a OSKCHEPUMEHTAIbHBIX JaHHBIX IpU
BBIIIOJIHCHUH HAYYHBIX UCCIICIOBAHUM.
1. OcHoOBHBbIE NOHATHS U OTIPEIEIEHUS] MATEMAaTHYECKOI0 MOJICTUPOBAHMSI SKCIIEPUMEHTA.

2. Mertoauka MpoBeAECHUs MOJHOTO (PAKTOPHOTO HIKCHIEPUMEHTA!
— craHaapTHU3auus Macmrada GpakTopos,
— COCTaBJICHHE MaTPHIIbI TNITAHKPOBAHUS,
— BBIOOp MaTeMaTU4ECKOM MOJIeNH,
— pacueT k03¢ UIIMEHTOB MOJIENH,
— TpOBepKa 3HAYMMOCTH KO3(PPUIIMEHTOB PErPECCUH,
— OLCHKA aJIeKBaTHOCTH MOJIEJIH.
3. IlpumeHeHwe MeToAa HKCHEPTHBIX OIICHOK INpH OTOOpe (PAKTOPOB ISl MOCTPOSHUS
MaTeMaTHYECKUX MOJIENIeH TEXHOJIOTHUECKUX MPOIIECCOB MUIIEBHIX TTPOU3BO/ICTB.
4. TlpeumyiiecTBa U HETOCTATKU METOJ1a SKCIIEPTHBIX OLIEHOK.
5. ANropuT™M METOAA SKCHEPTHBIX OIICHOK.

3HATH - OCHOBHBIE METOJbI MaTEMaTHYE€CKOTO MOJEIHPOBAHUS MPOCKTHUPOBAHUS MPOIYKTOB
MUTAHUS JII Pa3pa0OTKH HOBBIX METOJIOB M HMX NPHUMCHCHHS B CaMOCTOSTEIBHONH HaydHO-
HCCIIEIOBATENILCKON  JIEATENIbHOCTH, BKJIIOYash BOMPOCHl MPOMBIIIIEHHOW OJKOJNOTUU U
OHMOTEXHOJIOTHH.

1. TlpuMeHEHHE METOJO0B MaTeMAaTHYECKOr0 TPOTPAaMMHUPOBAHUS B MOJICITHPOBAHUHI

TEXHOJIOTHYCCKUX ITPOLCCCOB.

2. TumoBble MaTEMaTHYECKUE MOJEIH IUIIEBOM INPOMBIIIJICHHOCTH.



OCHOBHBIE TOHATHS JIMHEHHOTO MPOTrPpaMMHUPOBAHUS.
[TocTanoBKa 001IEH 331291 TUHEHHOTO TPOTPAMMHUPOBAHHUSI.
XapakTepuUCTHUKa 3JIEMEHTOB MaTEMAaTHYECKOU MOJENH JINHEWHOIO IPOrPpaMMUPOBAHUS.

[Tpo6nema BbIOOpa KpUTEPHUS ONITUMATBHOCTH.

N o ok w

MaremaTtudeckas MOZACIIb OINTHMH3AIHU PEUCITYPhl MACO-MOJOYHO-PACTUTEIIBHOT'O
MMamTeTa 1o 3alaHHOMY KPUTCPUIO OIITUMAJIbBHOCTH.

3HATH - NPUKIAJHbIE MATEMAaTHUYECKHE MOJICIH PELENTyp U (YHKIIMOHATHLHO-TEXHOJOTHYECKIX
CBOWCTB IMHILEBBIX MPOAYKTOB JUJIS MOJYYECHUS HAYYHBIX TAHHBIX.
1. Maremarudeckasi MOJIeJNIb pacy€Ta pelenTyp KUCIOMOJIOUYHBIX MPOJTYKTOB.

2. MaremaTudeckast MOZCIb pacuéTa pelenTyp IIABJICHBIX CHIPOB.

3HaTh - COBpPEMEHHOE MPOTrpaMMHOE oOecreueHue UIsi MPOCKTUPOBAHHUS HOBBIX PELENTyp,
OCHOBHBIC TIPHHIIUIIBI COCTABICHHS AITOPUTMa Pa3pabOTKKU TEXHOJIOTHUH MSCHBIX, MOJIOYHBIX U
PBIOHBIX TPOAYKTOB C HCIHOJB30BAHUEM MHUKPOOMOJIOTMYECKMX (DEPMEHTHBIX, a TaKxKe
OMONIOTMYECKH aKTHBHBIX BEIIECTB U HATYPAIbHBIX HHTPEIHECHTOB.

1. O0630p nporpaMMHOro obecrieyeHus pacuera pelentyp NpoyKToB MUTaHUS.

2. CoBpeMeHHBIE MTOAXO/IbI K MPOSKTUPOBAHUIO PELETITYP MPOAYKTOB MUTAHUS.

3. OCHOBHBIC OJTambl MPOCKTHUPOBAHUS PEIENTYP CIOXHBIX MHOTOKOMITOHCHTHBIX
MIPOIYKTOB MTUTAHUSI.

4. CocraBieHue alropuT™Ma NPOoeKTHPOBAHUS PEUENTYPhl MUIIEBOIO MPOAYKTA.

5. Bp100p KpuTEpHUs ONTUMAIBHOCTH.

6. CocraBieHHE CXEMBl 3TallOB CO3JIaHUS CIIO)KHOTO MHOTOKOMITOHEHTHOTO IPOAYKTa
MUTAHUS.

7. BeisBienue orpanndeHuid. Matemarndeckas opMan3anusi.

YMeThb - BHIOMpATh U IPUMEHSATH IPU MPOBEACHNUHN (HYHJAMEHTAIBHBIX U MPUKIIAJHBIX HAYYHBIX
WCCJIETOBAaHUM METOJIbI MaTeMAaTHUYECKOTO MOJEIUPOBAHMS C HCIONH30BAHHEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.
Tunoeoe 3a0anue:
Ha ocHOBanumm anroputMa IpOEKTUPOBAHUS PELENTYypbl MHUIIEBOTO IPOJYKTa
OTIpEACTUTH:
— BHJ pa3pabaThiBaeMOro mpoaykTa (Ha BEIOOp ydalerocs);

—  TIeNM pa3pabOTKU HOBOTO WJIM MOJIU(DHUKAIIMH CYIIESCTBYIOIIETO MPOTyKTa;

— KpHUTepuil ONTUMATbHOCTH;

— BXOJHBIC U BBIXOJIHBIC TAPAMETPHI,

— OCHOBHBIC U JIOTIOJIHUTEIIBHBIC OTPaHUICHHS,

— BUJ MaTeMaTU4eCKOW MOJEH s (popMau3aliy YCIOBUN 1 OTpaHUYCHUN;
— 0a3y HeoOXOMMBIX UCXOHBIX JaHHBIX.

YMeTh - IPUMEHSITh METOJ] MAaTEMAaTHYECKOTO TUIAHUPOBAHMS IKCIIEPUMEHTA H 00pabaThIBaTh
OKCIIEPUMEHTANILHBIE JaHHBIC ISl HAYYHBIX HCCIICIOBAHWA M MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUTSI ITyOJTUIHOTO TIPEJICTABICHUS UX PE3YJIbTATOB.
Tunosoe 3adanue:
Mopenupyetcst mporiecc OpokeHHsI TecTa. B kadecTBe (PyHKIIMHA OTKJIMKA y TPUHAT
yaenbHEIH 06beM xmeba (cM>/100 T); B KauecTBe HE3aBUCHMBIX (DAKTOPOB xi -
KOJTMYECTBO BHOCHUMOTO caxapa (%); x: - KOJMYECTBO CHIBOPOTOYHO-OETKOBOTO
KoHI1eHTpara (%), BHOCUMOTO B TECTO IpH ero 3amece (tadim. 1,2).



XapaKTepUCTUKU TUIAHUPOBAHUS

[Tapametp X1, % X2, %
OCHOBHOM YpOBEHb 2,50 5,505
WnTepBan BapprpoBaHUs 1,49 2,675
Bepxnuii ypoBeHb 3,99 8,18
Hwxuuii ypoBeHb 1,01 2,83

Martpuna miaHupoBaHus
Ne omnpiTa * X2 yi y2
1 -1 -1 359,670 358,611
2 +1 -1 384,416 388,787
3 -1 +1 368,422 369,052
4 +1 +1 399,601 399,63/

Ymers - INPUMEHATh METOJAbI MAaTEMATUYCCKOI0O MOACIHUPOBAHUA C LCIIBIO pa3pa60TKH HOBBIX
Ui MOI[I/I(bI/II_[I/IpOBaHHBIX MCTOHOB HCCICAOBAHUA MW HX HNPHUMCHCHUIO B CaMOCTOSTEIbHOM

Hay‘{HO-HCCHC,Z[OBaTCHLCKOﬁ ACATCIIBHOCTH.

Tunoesoe 3a0anue:

CocraButh penentypy 100 Kr cMecd MOPOKEHOIO, OTBEYAIOIIEH YCIOBHSM: M.JI.
KUpa B CMeCH J0JbKHA ObITh He MeHee 12 %, m.i. COMO — 10 %; caxapa — 16 % wu3

pacuera 0,5 % crabunuzaropa u 0,01 % BanwnuHa (Tabn.)

Maccosas goins, % Llena,
WHurpeauentsl
xupa | COMO | caxapa | Bomwl py0./ir
Mornoko HaTypaJbHOE [IETbHOE 4,0 8,15 0 87,85 13,75
Macio KpecThIHCKOe 72,5 2,5 0 25,0 120,00
gi;;;‘; CTYHICHHOE LEILHOE © 8,5 21,5 43,5 26,5 | 44,50
Mornoko cyxoe 00e3:KUpeHHOe 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
Boza murteeBas 0 0 0 100,0 0,10
[MaxTa cyxas 50 90,0 0 5,0 80,00
[Tancraaps (0,5 %)
Banwmn (0,01 %)
CranaapT MOPOXEHOTO IIIOMOHP 12,0 10,0 16,0 61,49

YMmerts - pa3p2l6aTBIBaTb MOZCIIN PECULIITYPp NHUIICBLIX IMTPOAYKTOB, TCXHOJIOTMUCCKHUX ITPOLICCCOB
Ha OCHOBC MCTOJOB MATCMATHUYCCKOI'O IIPOrpaMMHPOBAHUA; HNPHUMCHATH METOJ SKCIICPTHBIX
OLICHOK IIpU 0T6ope (I)&KTOpOB AJId TOCTPOCHUA MATCMAaTUUCCKHUX MoJeJIel TeXHOJOTHYECKUX

IMponeCCOB MUIICBBIX IMMPOU3BOACTB.

Tunoeoe 3adanue:
B ¢opme genoBoil Wrpsl  BBINOJHUTH NPOLEAYPY AKCIEPTHOTO  OICHUBAHMS
(GakToOpoB, BIMAIONIMX M XapaKTEPU3YIOIIUX IPOTEKaHUE TEXHOJIOTMYECKOTO
nporecca.  [IpoBecTH  cTaTUCTHYECKYl0 00paOOTKy pe3ynbTaTOB SKCIEPTHOIO

OLIEHUBAHMs, OIpenenuB KodhduimeHt
MOJIYUEHHBIX pe3yabTaToB. [IOCTPOUTH ampUOPHYIO THCTOIPaMMy
UH(POPMATUBHBIE

JIOCTOBEPHOCTH

paHroB u BBIOpaTh Hambosee

TEXHOJOTHUYCCKOI'0 IMponecca.

KOHKOpJaouu U

(baxTopsl

JUTSL

YCTaHOBUB

HU3y4acMoro




YMeTh - pa3pabaThiBaTh MAaTEMAaTUYECKUE MOJEIH PELENTyp W TEXHOJOTHH TMPOIyKTOB
Pa3IMYHOTO IEJICBOTO HA3HAYEHUS C 3aITaHHBIMUA CBOMCTBAMH, KOJIMYECTBEHHBIM COOTHOIIIEHUEM
Y KaUe€CTBEHHBIM COCTaBOM HYTPHUEHTOB.
Tunoeoe 3a0anue:
Onpenenuth ONTHMATEHOE COOTHOIICHNE KOMIIOHEHTOB pelienTypHOi cMecH ((apiia) mpu
MIPOU3BOJICTBE KOJOACHBIX M3/ICITHI.
[Torpeburensckue CBOWMCTBA (KAYECTBEHHBIE XAapPaKTEPUCTUKH) dapiia MOACIbHON
MOJIOYHOM KO0JIOACKHI BBICIIIETO copTa cieayromue: Baara — 69,00 £ 1,20; sxup — 14,50 +
1,00; 6emox — 15,00 = 1,10; 3oma — 1,00 £+ 0,07; BogocBs3BIBAOIIAs CIIOCOOHOCTD
(BCC) — 42,55 + 12,50; npenensHoe Hanpspkenue casura (ITHC) — 5700,00 = 100,00.

Moico rrunp! Mook cyxoe Sitna
l'opsmuaa 1 | CpunmHa
[Tapametp HETbHOE  |TIeNbHBIC (WK
copra IOy KAPHAs Kpaxvan)

Bmara 77,7 66,0 70,0 4,0 74,0
Kup 7,0 16,0 16,0 25,0 115
Benok 22,2 17,0 13,0 26,0 12,7
3ona 11,1 0,8 09 04 11
Bozocasssisaiomas 60,0 325 37,0 55,0 15,0
CIIOCOOHOCTH
IIpenensHOE HaNpsLKEHME
caBHra 7000,0 6500,0 4700,0 370,0 120,0
EctecTBeHHOE yCilOBUE 1 1 1 1 1
buosnornyeckas neHHoCTH 150,0 180,0 260,0 100,0 125,0
CebecTouMOCTh 17,8 174 254 174 0,74

HaBbIk - BJaneTh HAaBBIKAMH MAaTEMaTHYCCKOTO IUIAHMPOBAHHS HAYYHOTO HKCIICPUMEHTA,

00pabOTKH IKCTIEPUMEHTAIbHBIX JIAHHBIX.

Tunosoe 3a0anue:
[IpoBecTn mpeaBapUTENbHYIO O00pabOTKY SKCIEPUMEHTANBHBIX NaHHBIX (Tabm. 2),
MPOBE/Il BBIUMCIICHHSI BBIOOPOYHBIX XaPAaKTEPUCTHK SMIMPUIHOTO paclpeiciieHus,
OTCEB TPYOBIX MOTPEIIHOCTe U TMPOBEPKY TMIIOTE3bl HOPMAIBHOTO PACIPECICHHUS.
YpoBeHb 3HAYUMOCTH CTATHCTUYCCKUX KpUTEpHEB MPUHATE p = 0,05.

HcxonHble qanHbIe U1s pacyera

Ne Bapuant
H3MC 1 2 3 4 S) 6 7 8

1 83,10 2520 |58,31 | 7521 | 0,20 | 43,21 | 87,81 | 63,01
2 |70,31)|26,30 5542|7340 | 0,61 | 40,20 | 89,20 | 68,10
3 |76,62|27,82|56,63 7577 | 0,05 | 49,73 | 86,44 | 69,21
4 178,73]32,09 |56,77 | 75,08 | 0,25 | 46,45 | 87,60 | 60,55
5 76,5 | 24,64 156,91 | 72,91 | 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 8542|3154 ]6601|7522] 0,40 | 36,91 | 84,25 | 70,41
8 169,49|23,06|5709]|7631] 0,28 | 39,82 |90,33 | 58,18
9 166,40|22,22 156,92 |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 | 7598 | 0,44 | 39,48 | 89,45 | 69,33
14 185,04 |2645|57,14 7548 | 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 83,16 | 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

HaBpik - BJIaACTh HaBbIKAMHU HY6J'II/I‘IHOFO NpeaACTaBJICHUA U 06CY)KI[€HI/I${ PE3YIbTAaTOB
BBITTOJTHCHHBIX HAaYYHBIX I/ICCJIG[[OBaHI/Iﬁ B 00JIaCTH MaTeMaTUYECKOrO MOACIINPOBAHUA MUIICBLIX
IMPOAYKTOB JKUBOTHOI'O ITPOUCXOKIACHUA.

Tunoesoe 3a0anue:

[To pe3ynbTaramM MOJEIHPOBAHUS PELIETITYPHI OJIHOTO U3 MUIIEBBIX MPOIYKTOB (Ha

BBIOOp ydallerocs) papadorars npeseHTanuto B PowerPoint, conepxkariiyto He 6osee 7

CJ'I&fII[OB M IIOATOTOBUTH JOKJIaZ O IMOJTYYCHHBIX PE3YyJIbTaTaX U OCHOBHBIX 3Tallax
MOICIINPOBAHUA. O00CHOBAThL HCIOIL30BAHUE METOoda MOACIIMPOBAHUA.

HaBbIK - HCIIOJIE30BaHUS MCTOAOB MAaTEMAaTUYCCKOT0 MOACIUPOBAHNA U COBPEMCHHLBIX CPCACTB
I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOT Ui JJIA pa3pa60TKH HOBBIX MECTOAOB HCCJIICOAOBaAHUA

OMOTEXHOJIOTHH.
Tunoeoe 3a0anue:

Pazpaborats penentypy mnonydabpukara -

IOMaJIHOM MacCChI

B chepe

¢ MHUHHUMAJILHOU

cebecTonMoCThIO, conepxkamiei He menee 90% cyxux BellecTB, B TOM 4Yucie He Oolee
70% caxapo3sl u He Oonee 20% xupoB. llepedeHp penenTypHBIX HHIPEIHECHTOB,
COJICp)KaHUE Caxapo3bl, )KUPOB, CYXUX BEIIECTB B HUX U CTOMMOCTh Ka)JIOTO BHUJIA

CBIPbS yKa3aHbI B TAOIHUIIE.

Coz[epxcaHI/Ie IHUTATCJIbHBIX BCIICCTB B PA3JIMYHBIX BUAAX ChIPbA (%),

CTOUMOCTb €IUHUIIBI CBIPbS, IIPCACIIbI COACPIKAHUS PCUCIITYPHBIX

m
3)
g2 |& 2
§ - 2 Cocras P1 3
S Ay < o
g (S <
PenentypHble HHIPEIEHTHI | ;= & % > A
(PHD) 28 |eR 2
s & 5 Ve g
z A % benxu | Kupst =
o 3 o BOJBI 2
m A = @)
5
Q
Caxap-Iiecok 40...90 | 99,85 0 0 99,8 26,4
INaroka kpaxMasibHas 5...10 78,0 0 0,3 77,4 13,6
Kup xoHmuTepckuit 0...10 99,7 0 99,7 0 50
Macio ciMBOYHOE 0...12 80,0 0,5 82,5 0,8 150
MoIIoKO CryIméHHOE C 0..40 | 666 7,2 8,5 55,5 58
caxapoM, JKUpHOcTh 8,5%
MoJ10KO CryIIEHHOE C 0...40 66,8 7,1 5,0 55,2 35
caxapoM, JKUpHOCTb 5%
Mooko crymg€HHoe cTe 0...20 20,0 6,4 7,8 10,3 40
PHIM30BaHHOE, JKUPHOCTh
7,8%
OnbIT [eATEJBHOCTM - T[IOCTAHOBKM U  PEIIEHUS  Hay4YHO-HUCCIEIOBATEIbCKUX

u

poecCHOHANBHBIX 3a/lad C MCIOJIb30BAaHUEM METOJO0B MAaTeMaTHYECKOro MOJEIUPOBAHUS U
UCIIOJIb30BaHUS COOTBETCTBYIOIIEH JIaOOPaTOPHON U MHCTPYMEHTAIbHOM 0a3bl.

Tunoeoe 3aoanue:



Paccuurath penentypy cMecu AJis IPOU3BOJICTBA CIMBOYHOIO MOpOKeHoro. Pacuer
nposectu Ha 1000 kr cmecu, crabunuzaropa B cMmecu 0,3 %. [Ipyrue ycrnoBus B

TaOIHIIax.
CocTaB MOPOXEHOTO
Bug mopoxeHnoro Kup COMO Caxapossl | Becero cyxux Bemects
CauBo4yHOE 8,0 10,0 16,0 34
CocraB ChIpbs AJIs1 MOPOKEHOT0, %
Bun mopoxeHnoro Kup COMO Caxapo3bl Bcero cyxux
BEIIECTB
MoJ10KO LIENBHOE 3,6 8,5 - 12,1
Macio KpecTbsTHCKOE 72,5 2,5 - 75
MoOJIOKO IEJIbHOE 8,5 20,7 445 74
CT'YIIEHHOE C CaxapoMm

OneIT JACATECJIBHOCTH - CaMOCTOATCIBHO p3,3pa6aTbIBaTb TCXHOJIOTMHU MSCHBIX, MOJIOYHBIX H
pBI6HBIX IMPOAYKTOB HA OCHOBC MATEMATUYICCKUX Moneneﬁ u I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHUH.

Tunoeoe 3a0anue:
Pa3paborats penenTtypy MeIOBbIX MAacT C MAaKCUMAIbHON OMOJIOTHYECKOM IIEHHOCTHIO U
C coliepKaHUEM MaKpO- U MHUKPORJIEMEHTOB M BUTaMUHOB: Na He MeHee 50 mr, K - He
Menee 500 mr, Ca - He menee 100 mr, Mg - He menee 100 mr, P - He menee 100 mr, Fe -
He MeHee 20 mr, kapoTuH - He meHee 500 mr, B1 - ne menee 0,5 mr, B2 - ne menee 0,1
mr u C - He MeHee 1 mr. CoaeprkaHue Cyxux BELIECTB B KaXKJI0M BHUJIE€ ChIPbsl YKa3aHO B
Tabu. 1, a Ouonornueckas EHHOCTh PELENITYPHBIX HHIPEAUECHTOB - B Ta0J. 2.

BapI/IaHTLI PELCIITYPHBIX KOMITO3UIIUM MMAacT Ha OCHOBE MEa

PenenirypHeie B;);l;dg::;gr;ﬁ ConepxaHue CyXux
0
WHI'PENVECHTBI mapsuposanus P, % Berects PU, %
Sapo apaxuca 0..25 92,1
Hziom 0..10 82
CeMeHa THIKBEI 0..25 95,5
UepHocnus 0..12 75
Kypara 0..15 80
Mén muenuHbIN 50...90 82,6

buonorudeckas 1ieHHOCTh PCUCHTYPHBIX UHI'PCANCHTOB MCIOBLIX I1ACT

ITepeuenn KonnuecTBo BUTAMUHOB, MAKPO- U MUKPO3JIEMEHTOB, BXOISAIINX
BUTaMHMHOB, B COCTaB PEIENTYPHBIX HHTPEIUEHTOB MeA0oBBIX nacT (Mr/100 1)
MaKpo-H
MUKpO3JIe- Sapo Cemena .
MEHTOB apaxl;lca Uzrom CLIKBEL Uepnocnus | 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 8
P 350 129 520 83 146 18
Fe 5 3 60 3 32 0,8
KapOTI/IH 0 35 3 60 3500 0
B: 0,74 0,15 1,8 0,02 0,1 0,01




B2 0,11 0,06 0,2 0,1 0.2 0,03
C 53 0 0 3 4 0
Vtoro 1300,15| 123921 | 2047 | 120512 |56823| 8184

5.4 MeToanueckne MaTepuaJibl, ONpeesoIme Npoueaypbl OlleHUBAHUS 3HAHWI,
YMeHHUIi, HABBIKOB M (MJIM) ONBITA /1eSITeJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI UX
(¢popmupoBanus

OneHka 3HaHUM, YMEHUI, HaBbIKA U (UJIM) OIIBITA AEATEIbHOCTHU, XapaKTEPU3YIOLIUX
9Tansl GOPMUPOBAHUS KOMIETEHUUH 110 TUCHUIIMHE IPOBOIUTCS B (POPME TEKYILEr0 KOHTPOJIS
U IIPOMEXKYTOYHOM aTTECTALUH.

Texkymuii KOHTpPOJIb MPOBOAMTCS B TEUCHHE CEMECTpa C ILIEJbI0 OINpENEeNeHUsl ypOBHs
YCBOGHHsI OOYYaloIUMHCS 3HaHUH, (OPMHPOBAHUS yMEHHUI, HAaBBIKOB M (WJIM) OIBITA
NeSITeIbHOCTH, CBOEBPEMEHHOI'O BBISBIECHUS IPENoJaBaTeleM HEAOCTaTKOB B IOJrOTOBKE
o0yJaromuxcst ¥ TPUHATHA HEOOXOAMMBIX Mep IO €€ KOPPEKTHPOBKE, a TaKk e s
COBEPILEHCTBOBAHUS METOAMKM OOY4eHHUs, OpraHu3aluu y4eOHOW paboThl W  OKa3zaHUsS
00y4armuMcss UHAUBUAYAIbHON OMOILIH.

K Tekymiemy KOHTPOIIIO OTHOCSTCS IPOBEpKa 3HaHUM, yMEHUI, HaBBIKOB 00yYarOIIUXCSL:

- Ha 3aHATWAX (OmpocC, pEIIeHUE 3ajad, JeNoBas WIrpa, KPYINIbIA CTOJ, TECTUPOBAHUE
(MMCbMEHHOE WM KOMITBFOTEPHOE), OTBETHI (MMChbMEHHBIE WM YCTHbIE) HAa TEOPETUYECKUE BOMPOCHI,
pElleHUe MPAKTHUYECKUX 337ad U BBHINOJHEHUE 3aJaHU Ha MPAKTUYECKOM 3aHSTUM, BBIIOIHEHHE
KOHTPOJIbHBIX paloT;

- [10 pe3y/IbTaTaM BbINOJIHEHUS] UHIMBUYaIbHBIX 3aJaHUH;

- [0 pe3y/ibTaTaM MPOBEPKH KayecTBa KOHCIIEKTOB JIEKIMH, pabo4yMx TeTpazeid U MHBIX
MaTepHaJIOB;

- 0 pe3yibTaTaM oOT4YeTa OO0ydYaroIluXcsd B XOJA€ WHAMBUIYAIbHOM KOHCYJIbTAllMH
npenojaBaresis, IMPOBOJMMOM B  4Yachl CaMOCTOSATENbHOW pabOThl, IO HMEIOUIUMCS
3a/10JKEHHOCTSIM.

Ha mepBpIX 3aHATHAX TpernoAaBaTelb BbIIAET CTyAEHTaM TpapuK KOHTPOJBHBIX
MEPONPUITHHA TEKYILETO KOHTPOJIS.

I'PAPUK KOHTPOJBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS 10 JMCHUIIHHE

®opma KOHTPOJBHOIO
MeponpuaTus (Tecr,
KOHTPOJIbHAsi padoTa, yCTHbII
OIpPOC, KOJUIOKBHYM, 1€JI0Bast
UI'Pa M T.IL.)

Mecsin npoBeaAeHust
KOHTPOJILHOT0
MepOoNnpHUATHS
Ounas ¢opma

Ne 1 HaMMeHoOBaHME TEMBbI
KOHTPOJILHOTO MEPONIPUATHSA

Pa3nea 1 «TeopeTnueckue 0CHOBBI

OreHka MpaBMIIBHOCTH

MaTeMaTU4eCcKoro . dheBpaib
BBITTOJIHEHUS 3a/IaHUH

MOJIETTUPOBAHUS»

Paznen 2 «CoBpeMEeHHBIE MTOX OB
O1ieHKa MPaBUILHOCTH

K IPOEKTUPOBAHUIO PELENITYP . MapT
BBITTOJIHEHUS 3a/1aHUH

MIPOJIYKTOB MUTAHUS»

Pa3nea 3 «Anropurmsl pacuera Onenka npaBUIBHOCTH anperh

peuenTyp MUIIEBBIX MPOAYKTOBY

BBIITOJIHEHUS 3aJaHUN

Pa3nen 4 «MartemaTrnueckoe
IJTAHUPOBAHUE SKCIIEPUMEHTA JJIA
pELIEHNS HAYYHBIX U
MPOU3BOACTBEHHBIX 3aa4
MPOEKTUPOBAHUSI IPOTYKTOB

O1nieHKa MPaBUILHOCTH
BBIOJIHEHUS 3a0aHUN




IIUTaHU)

Paszgen S «IIpumenenne meTonoB
MaTeMaTHYECKOTO
MIPOrpaMMHUPOBAHHUS B
MOJICTTUPOBAHUM TEXHOJIOTMYECKHUX
MIPOLIECCOBY

OueHka NpaBWIBHOCTH

o man
BBIIIOJIHEHUS 3aJaHNil

Pasznea 6 «IIpumenenue metona
AKCIEPTHBIX OLIEHOK MPU 0TOOpE
(hakTOpOB TSI TOCTPOCHHMS O1nieHKa MpaBUILHOCTH
MaTeMaTHUYEeCKNX MOJCIICH BBIIOJTHEHUS 3aJaHuH
TEXHOJIOTMYECKUX MPOIECCOB
MUIIEBBIX MPOU3BOJICTBY

HUIOHb

IlepeyeHb OLIEHOYHBIX CPEICTB, HCMOJAb3yeMbIX IPH U3Yy4YeHHUH JUCHUIIIMHBI U X
XapaKTePUCTUKH, KPUTEPUH M LIKAJIbI OLleHUBAHUSA

Yemmuotit onpoc — naubonee pacnpocTpaHEHHBIM METOA KOHTPOJS 3HAHHM CTYIIEHTOB,
[pEeyCMAaTPUBAIOLINI yYpOBEHb OBJAJACHUA KOMIETEHLUMSIMHM, B T. Y. I[IOJHOTY 3HAHUUI
TEOPETHYECKOr0 KOHTpOJIMpyemMoro Marepuana. Ilpy ycTHOM ompoce ycTaHaBIMBAETCS
HEIOCPE/ICTBEHHbII KOHTAaKT MEXIy MpENojaBaTeIeM U CTYAEHTOM, B IPOLECCE KOTOpPOro
IpenojaBareyib  MOJy4yaeT IIMPOKUE BO3MOXKHOCTH JJI HW3Y4YEHUs HHJMBHUIYalIbHBIX
0COOEHHOCTEH YCBOCHHUsS CTyAEHTaMH Y4EOHOTO Marepuajia. YCTHBIH ONpOC MO IMCHUIUIMHE
MPOBOAMTCS Ha OCHOBAHUHU CaMOCTOSITENIbHOM paboThI CTY/IEHTa MO KaXKI0MY paszzaeny. Bormpocsr
IIPEJICTaBJICHbI B IJIaHAX JIEKIUH MO JUCLUILIINHE.

Paznuuatror  QpoHTaNBHBIA, MHAUBUIYANbHBIM W  KOMOWHUPOBAaHHBIM  OMpOC.
@poumanvuolii  ONPOC TPoBomUTCs B (opme Oeceapl mnpenonaBarenst ¢ rpynmnoi. OH
OPraHWYECKU COYETAETCS C MOBTOPEHUEM IPOIAEHHOTO, SIBISAACH CPEICTBOM JUJISl 3aKPEIUICHUS
3HaHUW M yMEeHMH. Ero JOCTOMHCTBO B TOM, UTO B AKTUBHYIO YMCTBEHHYIO PabOTy MOXHO
BOBJIEUb BCEX CTYACHTOB Ipynmbl. [ 3TOro BOMPOCHI JOJDKHBI JIOMYCKAaTh KpaTKyko Gopmy
OTBETa, OBbITh JAKOHWYHBIMHU, JIOTUYECKH VYBS3aHHBIMH Jpyr C JPYroM, JaHbl B TaKoOH
MOCJIEI0BATEIbHOCTH, YTOOBI OTBETHI CTYJEHTOB B COBOKYMHOCTH MOIJIM PACKPBITH COJIEpKaHHE
pazzena, Ttempl. C THOMOIIBIO (POHTAIBHOIO ONpoca IMpEenojaBareilb HMEET BO3MOXHOCThb
IIPOBEPUTH BBHINOJHEHHE CTYACHTAMH JIOMAIHEr0 3aJaHMsl, BBIICHUTH T'OTOBHOCTH IPYNIBI K
M3YYEHHIO HOBOTO MaTepuana, onpeaeanuTh cOPMHUPOBAHHOCTh OCHOBHBIX MOHATUHN, YCBOEHHE
HOBOT'0 yueOHOro MarepHaina, KOTOpPbIi TOIBKO uTO ObLI pa3o0paH Ha 3aHATHH. LlenecoobpazHo
HCIIOJIb30BaTh (PPOHTATIBLHBIA ONPOC TaKXke Mepes] NPOBEACHUEM MPAKTUYECKUX padoT, TaKk Kak
OH II03BOJISIET IPOBEPUTH MOATOTOBIEHHOCTD CTY€HTOB K MX BBINOJIHEHHUIO.

Bonpoce!l 10KHEI UMETh PEUMYIIECTBEHHO MOMCKOBBIA XapakTep, YTOObl MOOYXAaTh
CTYJEHTOB K CaMOCTOSITEJIbHON MBICIUTEIIBHOMN 1EATENBHOCTH.

HUHnousuoyanvruiti onpoc MpeamnosiaracT OObSICHEHUE, CBA3HBIE OTBETHI CTYJCHTOB Ha
BOINPOC, OTHOCSIIMHCS K HM3y4aeMOMY Y4eOHOMY MaTepHualy, MO3TOMY OH CIIYKUT Ba)KHBIM
CPEICTBOM DPa3BUTHUSl PEUM, NaMATH, MBIIIJIEHUS CTyJIeHTOB. UTOOBI cenaTh TaKyl0 HMPOBEPKY
6osee riy0OoKoH, HEOOXOIMMO CTaBUTh Mepel CTYJCHTaMHU BOIIPOCHL, TPEOYIOINEe pa3BEPHYTOr0
OTBeTA.

Bonpockl i MHAMBUIYANIbHOTO OMNpOCa JOJDKHBI OBITh YETKUMH, SCHBIMH,
KOHKPETHBIMH, €MKHMH, HMETh MPHUKIAJHOM XapakTep, OXBaTbIBaTh OCHOBHOH, paHee
NPOMJEHHBIM MaTepuan nporpammsel. VX conepikaHue JOKHO CTUMYJIHPOBATH CTYIEHTOB
JIOTUYECKH MBICIUTh, CPAaBHUBATh, aHATU3UPOBATH CYIIHOCTH SIBICHUH, TOKA3bIBaTh, MOJA0MPAThH
yOeauTenbHblE  TpPUMEpbI, YCTaHABIMBaTh  NPUYMHHO-CIEJICTBEHHbIE  CBS3W,  JeNaTh
000CHOBAaHHBIE BBIBOJBI U 3TUM CIIOCOOCTBOBATH OOBEKTUBHOMY BBISIBICHUIO 3HAaHUHN CTYIEHTOB.
Bonpocs! 00bIYHO 3a/1al0T BCel rpymie U Mocie HeOONbIIONW may3bl, HEOOXOAMMOM Al TOTO,



4yTOObI BCE CTYIEHTHl MOHSUIM €ro W IPHUTOTOBHIUCH K OTBETY, BBI3BIBAIOT JJIsI OTBETa
KOHKPETHOI'O CTY/ICHTA.

Jlnist Toro 4toObl BBI3BATh MPU MPOBEPKE MMO3HABATEIBHYIO aKTHBHOCTH CTYJIEHTOB BCEH
TpYNIbL, [e1ecoo0pa3HO coYeTaTh WHAUBUAYAIbHBIH W (DpOHTaIBHBIA ompoc. JIuTensHOCTh

YCTHOro omnpoca 3aBUCUT OT y‘I€6HOFO npeamera,
0COOEHHOCTEH CTYACHTOB.

BHUJA 3aHATHMH,
B mnpomecce ycTtHOro ompoca mpenoaaBaTeNto  HEOoOXOIUMO

HHIAWBUIYAJIbHBIX

no0yX/1aTh CTYIEHTOB UCIIOJIb30BaTh MPH OTBETE CXEMBI, Tpa(puKH, AMarpaMMBbI.
3akiIrounTeNbHas 4acThb YCTHOTO OIpPOca — IOAPOOHBIM aHAIM3 OTBETOB CTYIEHTOB.

IIpenogaBaTesib OTMEYAET IOJIOKUTEIbHBIE CTOPOHBI, YKA3bIBAET HA HEJJOCTATKH OTBETOB, JIEJIACT

BBIBOJI O TOM, KaK M3y4eH y4eOHbIi MaTepuan. [Ipu orieHke 0TBETa yUUTHIBAET €ro NPaBUIbLHOCTh

U TIOJHOTY, CO3HATENBHOCTb, JIOTMYHOCTh H3JIOKEHHS MaTepHaia, KyJIbTYpy peud, yMEHHE
yBSI3bIBATh TEOPETHUECKHE IOJOXKEHUs C NPaKkTHUKOM, B TOM 4uciIe M ¢ Oyayuen
npodecCHOHATBHOM AEATETBHOCTHIO.
Kpurtepuu u mkaJjibl OlleHUBAHUSI YCTHOTO OIIPOCa
Kputepuu olleHKH Ipu TEKyIIeM KOHTPOJIe OneHka
CryneHT OTCYTCTBOBAI HA 3aHATUM WIM HE NpPUHUMAN ydacTus. HeBepHbIe M | «HEYIOBIETBOPUT
olIMO0YHBIE OTBETHI IO BONPOCaM, pa30MpaeMbIM Ha CEMUHApE eJILHO»
CTyneHT NpUHUMAeT ydYacTHEe B OOCYKICHHHM HEKOTOPBIX TNpo0ieM, HaéT | «yIOBIETBOPUTEI
pacIuibIBYaThle OTBETHI Ha BONpochl. OnuckiBas TeMy, IMyTaeTcsi U TepsieT CyTb BHO»
Bornpoca. BepHOCTh CyXIeHMIA, TOTHOTA U paBUIbHOCTH 0TBeTOB — 40-59 %
CryneHT NpuHUMAaEeT y4yacTHe B 0OCYXIEHUH HEKOTOPBIX MPoOiIeM, 1aET OTBETHI «XOPOIIO»
Ha HEKOTOpbIE BOIMPOCH, TO €CTh HE MPOSBISET JOCTATOYHO BBICOKOU
aKTUBHOCTH. BepHOCTH CyXIeHUH CTYAEHTA, ITOJIHOTAa U NMPaBUIBHOCTH OTBETOB
60-79%
CryneHT JeMOHCTpHpYeT 3HaHME MaTepuaia [0 pas3/iely, OCHOBaHHbIC Ha «OTIIUYHOY
3HAKOMCTBE C O0s3aTEIBbHON JIMTEPAaTYpOil W COBPEMEHHBIMU ITYOJIUKAIUSIMH;
JlaeT JIOTUYHbIE, apryMEHTHPOBAHHBIE OTBETbl HA IIOCTaBJIEHHBIC OIPOCHI.
Bricokass akTMBHOCTB CTyIEHTa TpPU OTBETaX Ha BOIMPOCHI IpenojaBaTels,
aKTUBHOE YYacTHE€ B HPOBOJUMBIX AMCKyccusaX. [IpaBUIBHOCTH OTBETOB U
MIOJIHOTA UX PACKPBITUS JOJKHBI cOCTaBIATh Oosee 80%
Kpurepun u mkajbl olileHUBaHUsA pedgepaToB (0K/JIA10B)
Onenka [TpodeccronanbHbIe OTueTHOCTb
KOMIIETECHIIH
PaGora BeImoNHEHA HAa BBICOKOM NpodeccuoHanbHOM [IuceMeHHO  0(OopMIIEHHBIH
ypoBHe. [10JTHOCTBIO COOTBETCTBYET MTOCTABIEHHBIM B| JJOKJIA]] (pedepar)
3aJaHMM  Le’dsiM M 3ajadaM.  IIpencraBieHHbIH| mpeacTaBiieH B CPOK.
5 MaTeprall B OCHOBHOM BEpeH, JNOIycKaroTcst Menkue [lomHocTeio  odopmiieH B
HeTOoYHOCTU. CTylIeHT CBOOOJHO OTBEYaeT Hal COOTBETCTBUU c
BOTIPOCHI, CBSI3aHHBIE C JOKJIQAOM. BrIpakeHal TpeOOBaHUAMHU.
CHOCOOHOCTh K TNpodeccHoHaNbHON ajganTanuu,
UHTEPNpETalid 3HAHUH W3 MEXIUCIUIUTHHAPHBIX
oOnacreit
PabGora BbIIOJIHEHa Ha JOCTAaTOYHO BBICOKOM | [IMcbMeHHO —odopMIIeHHBII
MpoeCCHOHAIBHOM YPOBHE, TOMYIIEHBI HECKOJBKO | JOKJIAJ (pedepar)
4 CYIIECTBEHHBIX  OIMMOOK, HE BIMUAIOUIMX Ha | IPEJICTaBIeH B CPOK, HO C
pesynbrar. CTymeHT OTBEYaeT Ha  BOMNPOCHI, | HEKOTOPBIMHU
CBsI3aHHBIE C JIOKJIA/IOM, HO HEJIOCTATOYHO MOJIHO. HE10pabOTKaMHU.
YpoBeHb  HemocTaTOYHO  BBICOK.  JlomymieHsl | [IluceMeHHO  odopMIIeHHBIH
3 CYIIECTBEHHbIE  OLIMOKH, HE CYILIECTBEHHO | JOKJaj (pedepar)
BIMSIOIME Ha KOHEYHOE BOCIIPHUSATHE MarepHaja. | MpelcTaBlieH co
CTyneHT MOXKET OTBETHTb JIMIIb Ha HEKOTOpPbIE M3 | 3HAUYUTEIbHBIM OMO3/1aHUEM




Ouenka [Tpodeccuonanbubie OT4YeTHOCTh
KOMIIETCHIUHU
3aJJaHHBIX BOIPOCOB, CBSI3aHHBIX C JOKJIAJI0M. (6onee Henenu). Hmerorcs
OTJIENbHbIE  HEAOYEThl B
0(OPMIICHUH.
Pabora BeimonHeHa Ha HU3KOM ypoBHe. Jlomymiens! | [luckMeHHO — 0OpMIICHHBII
rpyosie ommOKku. OTBETHI HAa CBSI3aHHBIC C JTOKJIAJAOM | JOKJIA] (pedepar)
BOIIPOCHI OOHAPYKUBAIOT HEIIOHUMAHUE MPEIMETA U | MPEICTaBICH co
2 ¥ HWXKE | OTCYTCTBUE OPHEHTALIUU B MaTepuaie JOKIaja. 3HAYUTENIHBIM OIO3JaHHEM
(6onee wenenu). Hmerorcs
CYLICCTBCHHbIE HEJIOYEThl B
odopmiteHnN.
Kputepuu u mkaJibl OlleHNBAHUSI MIPe3eHTAIUH
N N3moxeHHbIH, N
MuHuMaNbHBIN . 3aKOHYEHHBIH, .
Heckpurnro PACKPBITHI - OO0pa31oBkIil OTBET
OTBET MIOJTHBIA OTBET
pHI 5 OTBET 4 5
3
[IpoGnema
p [TpoGnema packpbiTa
packpbiTa.
[TpoGiema MIOJIHOCTHIO.
IIpoBenen ananus
packpbITa He [IpoBenen ananus
[TpoGiema He npobiieMsl 6e3
MIOJIHOCTBIO. IpOo0JIEMBI C
PackpeiTre | packpsiTa. IPUBJICYCHHUS
BriBonib! He . | mpUBIEUYECHUEM
npobnemsl | OTCyTCTBYIOT JOTIOJTHUTETHLHOM .
C/IeTIaHbl U/WIH JIOTIOJIHUTEIbHON
BBIBO/IBI. autepatypsl. He
BBIBOJIbI HE JTUTEPATYPHI.
BCE€ BBIBO/IBI
000CHOBAHBI. BriBo1bI
clieJIaHbl U/ Wi
000CHOBaHBI.
000CHOBAHBI.
[IpencraBnsemas | [Ipeacrapnsemas
[IpencraBnsemas | [IpencraBnsemas
nHpopmanus uH(popmManus
uH(popManus uH(popManus He
CHUCTEMAaTU3UPOBA | CUCTEMATU3UPOBAHA,
JIOTUYECKH HE CHUCTEMAaTU3UPOBA
Ha U nocJyie0BaTeabHa U
[Ipencrasne | cBsi3aHa. Ha U/WUN He
MOCJIEIOBATENbHA. | JIOTUYECKU CBS3aHA.
HUe He MOCJIeI0BATEbHA.
Hcnonb3oBano Hcnons3oBano Oonee
MCIIOJIb30BaHbI Hcnonp3oBan 1-2 Sonee 2 5
npodeccuoHaIbH | MpodeccHoHaIbH
npodeccuoHallbH | MPOQPECCUOHANBHBIX
bIC TEPMHUHEI. BIX TEPMUHA.
bIX TEPMHUHOB. TEPMHUHOB.
He [Iupoxo
Hcnonp3oBanbl Hcnonb3oBanbl
HCIIOJIb30BaHbI HCIIOJIb30BaHbI
nH(pOpMalMOHHBIE| HTHPOPMAIIHOHHBIE
MH(OPMALIOHHBI nH(pOpMaLIOHHbIE
€ TEXHOJIOTUHU TexHoIoTHH TEXHOJIOTHH TEXHOJIOTHH
OdopmiieH . (PowerPoint) (PowerPoint). .
(PowerPoint). (PowerPoint).
ue yacTU4HoO. 3-4 He 60nee2
bonpiie 4 OTCcyTCTBYIOT
OIMOKHU B OIMOOK B
ommboK B . . | ommOKu B
., | mIpelncTaBiIsieMOl | MpeACTaBlIIeMOil .
MpEACTABISIEMON MpEACTABISIEMOM
uHpOpMaLUH. uH(pOpMaIHH.
nH(pOpMaIINH. nH(}OpMaLIHH.
OTtBeThI HA OTBeTHI HAa BOITPOCHI
TosbKO OTBETHI Ha
Otsetbl Ha | Het oTBeTOB Ha BOIIPOCHI MOJIHBIE | MTOJIHBIE C
AIIeMEHTapHbIE
BOIIPOCHI BOIIPOCHI. BONDOCK] W/WIIM YaCTUYHO | IPUBUJICHUEM
POCHI. TIOJTHBIE. MIPUMEPOB W/WIIN

Hpouez[ypa OLICHUBAHU KOMIETEHIINI 06yqa101u1/1xc;1 OCHOBAHaA Ha CJICAYIOIHX CTaHAapTax:




1. Ileproan4HOCTD MPOBEACHUS OLICHKH (TI0 KaXJA0MY pa3jenly IUCLHUILUIMHDI).

2. MHOrocTyneH4arocThb: OLEHKa (Kak IpernojaBaTeieM, Tak U CTYJEeHTaMu TIPYIIbl) U
CaMoOlIeHKa O0y4Yaromerocsi, oOCYXJIeHHE pPEe3yJlbTaTOB MW KOMIUIEKC Mep IO YCTPaHEHHUIO
HEI0CTaTKOB.

3. EAvHCTBO MCIIOIB3yeMOii TEXHOJIOTUH IS BCeX 00y4aroIuXCs, BBIMOJIHEHUE YCIOBHMA
COIIOCTAaBUMOCTH PE3YJIbTATOB OLICHUBAHMS.

4. CoOnroneHue IOCIENOBATEILHOCTH IPOBEACHUS OLIEHKHU: IPEAYCMOTPEHO, 4YTO
pa3BUTHE KOMIIETEHIUHI UIET 110 BO3PACTAHUIO UX YPOBHEH CIIOKHOCTH, a OLIEHOYHBIE CPEICTBA
Ha KaXJOM 3Tale yYUTHIBAIOT 3TO Bo3pacTaHue. Tak mo Kaxaomy paszenny AUCLUIUIMHBI UIET
HAKOIUICHHWE 3HAHWM, Ha IIPOBEPKY KOTOPBIX HAIIPABJICHBI TAKUE OLICHOYHBIE CPEICTBA KaK
YCTHBIN ONPOC U MOATOTOBKA AOKJIAI0B. Jlanee npoBoanuTcs 3aauyHoe 00yUueHHUE, 03BOJISAIONIEE
OLICHUTHb HE TOJBKO 3HAHMS, HO YMEHHUS, HABBIK MU OINBIT IPUMEHEHHUS CTYACHTOB IO HX
npuMeHeHnto. Ha 3axkirounTenbHOM 3Tarne MPOBOJUTCS TECTUPOBAHUE, YCTHBIM ONPOC WIIU
IUCbMEHHAs! KOHTPOJIbHAs paboTa Mo pasjeiy.

[TpoMexyTouHass arrecTralus OCYILECTBISIETCS, B KOHIIE KaXIOro0 CEeMecTpa H
IpeCTaBisieT COOOH UTOrOBYIO OLIEHKY 3HAHHMM MO AUCLUIUIMHE B BUJIE BHICTABICHUS 3a4eTa.

IIpouenypa ImpoOMEKYTOYHOM aTTECTALMU INPOXOIAUT B COOTBETCTBUM C IlosoxkeHnueM o
TEKyLIEeM KOHTpPOJE U MPOMEXKYTOYHOH arTecranuu oOydaromuxcs. I[IpomexyTouHas
arrectanus B (hopMe 3aueTa mpoBOAUTCS B (hOpME KOMITBIOTEPHOTO TECTUPOBAHUS WM YCTHOTO
orpoca.

ATTecTaliOHHbIE UCTBITAaHUS B (OpME 3adeTa MPOBOMAATCS MPENoJaBaTeleM, BEIyIIHM
JEKUMOHHBIE 3aHATUSA 10 JAaHHOM JAMCLUMIUIMHE, WM [PENOAABATEISIMHM, BEIyIIUMHU
npakTHdeckue 3aHsaTus. [IpucyTcTBUE NOCTOPOHHUX JIUI] B XOJ€E NMPOBEACHUS aTTECTALIMOHHBIX
UCTIBITAHUN 0€3 pa3pellleHus] PEeKTopa WM IMPOPEKTOpa He JAOMYyCKaeTcs (3a MCKIYEHHEM
pabOTHHUKOB YHHBEPCHUTETA, BBHIMOJHSIONINX KOHTPOJIMPYIOMKE (YHKIUH B COOTBETCTBUHU CO
CBOMMH JIOJDKHOCTHBIMU O0O0sI3aHHOCTSIMH). B ciyyae OTCYTCTBHSI BeAyILEro IpernojaBaTess
aTTECTAllMOHHbIE HCIBITAHUS MPOBOJATCS NPENOAABATENEM, HA3HAYEHHBIM MHCbMEHHBIM
pacropsbKeHueM 1o Kadepe.

WMuBanuapl ¥ IuLa ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 37J0POBbSI, UMEIOILINE HAPYIICHUS
OIOPHO-ABUTaTENIbHOIO ammapara, MOTYT JOIYyCKaTbCsi Ha aTTECTAllMOHHBIE HCIBITaHUSA B
COIPOBOKAECHUH aCCUCTEHTOB-CONPOBOKAAIOIINX.

Bo BpeMsi arTecTallMOHHBIX HUCHBITAHUN OOyyaromuecss MOTYT IOJb30BaThcsa paboueit
IPOrpaMMO TUCHHUIUIMHBI, a TAKXKE C pa3pelleHus pernogaBaress ClipaBOYHON 1 HOPMaTUBHON
JUTEPATYpPOU, KAIIBKYJIATOPAMH.

OneHka pe3ylbTaTOB KOMIBIOTEPHOIO TECTHUPOBAHUS U YCTHOTO aTTECTAIIMOHHOTO
UCTIBITAHUS OOBSIBIIIETCS] 00YYaIOLUIMMCS B IEHB €T0 NPOBEICHHUS.

IopsAaoK NOArOTOBKH M NPOBEICHU NPOMEKYTOYHOM aTTeCTallud B (popMe 3a4eTa

[erictBue Cpoxku Meronuka OTBETCTBEHHBIN
3aouHas Gpopma
Brimaua 3aganuii k 3a4eTy 1 3ausTue Ha nexnmsx, Benymmit npenogaBaresib
110 UHTEPHET WJIU TIPENoJaBaTey,
BEJlyIIHE TPAKTUIECKUE
3aHSTHS
Koncynpranumn B CECCHIO Ha rpynnoson Benymui npenogasareis
KOHCYJIBTAIIK WJIU TIPETIOaBaTeNH,
BEJyILIHE NTPAKTUUECKUE
3aHATHUSA
3auer B CECCHIO Onenka cTeneHu Benymui npenonasareins
BBITTOJTHEHUS WJIU TIPETIOJaBaTeNH,
3a1aHUI BEJyILHE NTPAKTUIECKUE
3aHATUSA




®opMUPOBAHKE OLICHKHU Ha 3auere B cootBeTcTBHM Benymmit npenogaBaresib
(«3auTeHOY/ «HE C KpUTEpUSIMU WJIU TIPETIoaBaTeH,
3aYTEHOY) BEylI1e MPAKTUYECKUE
3aHATUA

6. NMEPEYEHb OCHOBHOW 1 I!‘OHOJIHI/ITEJI])HOI‘/‘I YUYEBHOM JINTEPATYPBI,
HEOBXOJMMOMU JJIs1 OCBOEHMS JUCIIMITJIMHBI

OcHoBHas JuTepaTypa KoaunuecTBO B OM0IHOTEKE /
ccplika Ha 9bC
Jlucwum, I1. A. KomibrotepHoe monemuposanue | https://e.lanbook.com/book/72

IIPOU3BOACTBEHHBIX HPOLECCOB B MUIEBOI MPOMBIILICHHOCTH © | 289
yuebnoe mocodue / I1. A. Jlucun. — Cankrt-IletepOypr : Jlans,
2016. — 256 c. — ISBN 978-5-8114-1984-5. — Tekcr :
AJICKTPOHHBIN // JIaHb : 37MeKTpOHHO-OMONIMOTEeYHasT cucTeMa. —
URL: https://e.lanbook.com/book/72585 (mata oOpamieHus:
07.06.2023). — Peskum ocTyma: i aBTOPH3. MOJIb30BaTEIICH.

JlonmoiHUTEIbHAS JIUTEPATypa KoauuyecTBo B 0ub1HOTEKE /
ccbuika Ha JBC

Vr1kuH, B. b. DxoHomerpuka : yueOnuk / B. b. Ytkun. — 2-e | https://e.lanbook.com/book/56

u3a. — Mocksa : JlamkoB u K, 2013. — 564 ¢. — ISBN 978-5- | 347

394-02145-9. — TekcT : anekTpoHHbIH // JlaHb : 37IEKTpOHHO-
OnbIMoTeYHAS CUCTEeMA. — URL:
https://e.lanbook.com/book/56347 (mara oOparieHus:

07.06.2023). — PexuM ocTyna: Jyis aBTOPU3. MOJIb30BATEIICH.

7. METOANYECKHUE YKA3ZAHUSA JJ1 OBYYAIOIIIUXCS IO OCBOEHUIO
ANCHUIIINHBI

Memoouueckue pexomenoayuu no padome HA0 KOHCNEKMOM JNEKUUIl 60 epems U
nocie npogedenusn 1eKyuu.

B xone JeKIMOHHBIX 3aHATUI 00y4arolMMCsS PEKOMEH]IYETCS BBIIOJHATh CIIEAYIOLINE
neiictBus. BecTu KoHcmekTupoBaHue ydeOHOro Marepuana. OOpamath BHHMaHue Ha
KaTeropuu, GopMyIupOBKH, paCKpPBIBAIOIINE COACPKAHUE TEX WM UHBIX SIBJICHUN U MPOLIECCOB,
Hay4HbI€ BBIBOJBI U MPaKTUYECKHE PEKOMEHIAIMU [0 HUX [PUMEHEHHUIO. 3a/1aBaTh
IPENoAaBaTeNl0 YTOYHSIONUIME BOMPOCHl C LEIbI0 YSICHEHHS TEOPETHUECKUX IMOJIOKEHUH,
pa3peleHus CIOPHBIX CUTYalLUi.

XenarenbHO OCTaBUTH B PabOYMX KOHCHEKTaX IOJIs, HA KOTOPBIX O HEAyIUTOPHOE BpEMsI
MOXHO cJelaTb TIOMETKM M3 PEKOMEHJIOBAHHOM JIMTEPATypbl, JOMNOJIHSIOUIME Marepuall
NPOCIYIIaHHOM JIEKIIMM, a TakKe IOMYEPKUBAIOIIME OCOO0YI0 BaKHOCTh TEX WM HMHBIX
TEOPETUYECKUX TTOJIOKEHUI.

Memoouueckue PeKomenoauuu K npakmuueckum 3anamuaAm c
NPAKmMuUKOOPUEHMUPOCAHHBIMU 3A0AHUAMU.

[Ipy moAaroTroBke K MNPAKTHUYECKUM 3aHATHUSAM OOydarolUMCs HEOOXOJMMO H3YYHTh
OCHOBHYIO  JINTEPATypy, O3HAKOMHUTHCS C  JOIOJIHUTEIBHOM JINTEPaTypod, HOBBIMHU
nyOMUKausIMU B TEPUONMYECKUX U3JAHUAX: XKypHaylax, razerax U T.a. llpu stom yuecThb
pEeKOMEHIalluK TIperojaBatTesis U TpeOoBaHUs y4yeOHOW mporpammbl. B Xoje MOAroTOBKHM K
MPAKTUUYECKUM 3aHSATUSM HEOOXOJIMMO OCBOUTH OCHOBHBIE MOHSTHS M METOJUKU pacuera
IIOKa3aTesel, OTBETUTh HAa KOHTPOJIBHBIE ONPOCHI. B TeueHNe NpakTUUECKOro 3aHsTHSI CTYACHTY
HE0OXO0IUMO BBITIOJIHUTH 33JJaHus, BbIJaHHBIE MTPEToAaBaTesieM, YTO 3aUUThIBAETCS KaK TeKyIas
paboTa cTyIeHTa | OIEHUBAETCS 110 KPUTEPHUSIM, MPEJCTaBIeHHBIM B myHKTax 6.4 PIT/I.

Memoouueckue pekomenoayuu no no020moseKe 00K1aoa.

IIpu moaroroBke [OKJIafa PpEeKOMEHIyeTcs caenarh ciuenyrouiee. CocTaBUTh IUIAH-
KOHCIIEKT CBOEro BBICTYIUIeHHUs. [lpomymarh mpumepsl ¢ 1elbi0 OOecredyeHus: TECHOM CBSI3U
U3y4yaeMol TeopuH ¢ MpakTUKON. [IoArOTOBUTH COMPOBOMUTENBHYIO CIAWI-TIPE3ECHTALMIO W/WIIN


https://e.lanbook.com/book/72585
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JIEMOHCTPAIIMOHHBIM  pa3/aTOuYHBId MaTepuasl Mo BbIOpaHHON Teme. PekomeHmyercss mpoBECTH
JIOMa PENeTUIMIO BBICTYIUICHHS C LENbI0 OTPa0OTKH PEYEeBOro armapara U MpoI0JKUTEIbHOCTH
BbICTYyIIEHUsI(persiaMeHT— /-10 MuH.).

Buvinonnenue unousuoyaipHoix munogulx 3adau.

B ciiydae mpomyckoB 3aHATHH, HAJIWYMS WHIUBHIYaJIbHOTO rpaduka oOydeHus U JUIs
3aKpeIICHUs MPAKTUYECKUX HAaBBIKOB CTYJEHTaM MOTYT OBbITb BBIJaHbl THIIOBBIE
WH/IMBUYaJIbHBIC 33JJaHHsI KOTOPBIE JIOJDKHBI OBITH CAAaHBI B YCTAHOBJICHHBIN IpEToaBaTesieM
CPOK.

Pekomenoauuu no pabome ¢ HaAyUHOU U y4eOHOU TUmMepamypou

Pabora ¢ y4yeOHOM ® HAydyHOH JUTEpPaTypol sSABIsSETCA TJaBHOH  (opmoit
CaMOCTOSITeNIbHON pabOThI M HEOOXOMMA MPH MOATOTOBKE K YCTHOMY OIPOCY Ha MPAKTUYECKUX
3aHATUAX, K KOHTPOJIbHBIM paboTaM, TecTupoBaHHIO. KOHCIEKTh Hay4HOW JIMTEPATyphbl MPH
CaMOCTOSITENIbHONW MMOJATOTOBKE K 3aHSATHSIM JIOJDKHBI OBITh BBIMOJHEHBl TaKXe aKKypaTHO,
CoJlep’KaTh OTBETHl Ha KaXKIblil MOCTaBJICHHBI B T€ME€ BONPOC, UMETh CCBbUIKY Ha HCTOYHHK
uHpopMaLuu C 00s3aTETIbHBIM YKa3aHHWEM aBTOPA, Ha3BaHHS M ToJia M3JIaHUS HCIIOJIB3YeMOM
HayyHOW JuTepaTyphl. KoOHCHEKT MokeT ObITh ONOpPHBIM (coAepXaTh JIMIIb OCHOBHbBIE
KJIFOYEBBIE TO3UIIMK), HO MPU ATOM IO3BOJISIIOIIMM JIaTh IOJIHBIM OTBET IO BOINPOCY, MOXKET
ObITH TOJIPOOHBIM. OOBEM KOHCIIEKTA OIpeAeseTCs] CaMUM 00 y4arOIIUMCH.

B npouiecce paboThl ¢ yueOHOM U HayYHOU JIUTEpaTypoil 00y4arOIIUNC MOKET:

- JIenaTh 3aliCH MO XOY YTEHHUS B BUJE MPOCTOTO WM Pa3BEpPHYTOro IUIaHa (CO31aBaTh
[epeYeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOUHHKE);

- COCTaBJIATh TE3UCHI (LIUTUPOBAHME HaMOOJee BaXKHBIX MECT CTaTbU WIU MOHOTpaduu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpPA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHre OCHOBHBIX BOIIPOCOB padbOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3UCHI, KOTOPHIE).

8. KOMILJIEKT JIMHEH3UOHHOI'O U CBOBOJHO PACITPOCTPAHAEMOI'O
IMPOI'PAMMHOI'O OBECIIEYEHUA, B TOM YUCJIE OTEYECTBEHHOI'O

MNMPOU3BOJACTBA
Ilepedyenb JTMIEH3NOHHOTO IPOrPAMMHOIO 00eCTIeYeHHsI:
- Windows 10 Pro
- Office Standard 2016
- MS Windows 7

- OpenOffice CBoGoaHO pacmpocTpansiemoe [10

- Zoom Tapugd bazossiit CBo601HO pacnipoctpansemoe [10

- ZoomVideoCommunications, Inc.;

- Skype CB0OOIHO pacnpocTpaHsIeMOoe MPOIPUETAPHOE TPOrPaMMHOE 00ECTICUEeHUE;
- Yandex Browser CBo0Oo1HO pacnipoctpansemoe [10

- 7-zip CBoboaHO pacnpoctpansiemoe [10

- Dr.Web

- JJaboparopuss MMUC «I1nanbny

- Windows 8.1

- JJaboparopus MMUC Jlekanat

- Cucrema koHTeHT —puibTpanun SKyDNS (SkyDNS arenr)

- Jlabopatopus MMUC «AC «Harpyzka»

- Adobe acrobat reader CBOOOIHO pacHpoOCTpaHsSeMOE IPONPHUETAPHOE IPOTPAMMHOE
obecrieueHue

- Google Chrome CBo6oaHO pacnpoctpansemoe [10

- Unreal Commander CBoGoano pacnpoctpansiemoe [1O

- Windows 8.1 Pro

- Windows XP Home Edition Russian (OEM)

- Office Standard 2013



Ilepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

HaunmeHoBaHue pecypca Pexum focryna
OOGI1mepoccHiicKast CeTh PacpoCTPaHSHHUS IPaBOBOM HH(OPMAIH http://www.consultant.ru
«Koncynprant [Imocy
CIICTAPAHT http://www.garant.ru
OdurmanbHelil calT MUHHCTEPCTBA CEIILCKOTO XO35IMCTBA U http://www.don-agro.ru
POIOBOJILCTBHUS POCTOBCKO# 00macTu
OdurmansHelil nopTan npaBuTenbeTBa PocToBekoi odmactu http://www.donland.ru
Odurmaneaeii cailt Beicieit Arrecrarmonnoit Komuccun (BAK P®) | http://vak.ed.gov.ru
Hayunas snekrponnas oubimoreka http://elibrary.ru
bubmmoreka auccepranmii u aBropedeparoB Poccun http://www.dslib.net
Caiit oOyuarorieii cereBoii akagemun Cisco Networking Academy https://www.netacad.com
CaiiT IMCTaHIIMOHHOTO YHUBEPCUTETA http://www.intuit.com

Ilepeyenb npogeccHOHANBHBIX 023 TAHHBIX

HaumenoBaHue pecypca Pesxxum nocryna
CaiiT IMCTAaHIIMOHHOTO YHUBEPCUTETA http://www.intuit.ru
OBbC «Jlanby. http://www.e.lanbook.com

OTKpBITBIC CHCTEMbL: WHTEPHET-U3JaHMS M0 MareMarmdeckomy | http:/www.osp.ru
MOJIEIMPOBAHUIO.

9. MATEPMAJIbHO-TEXHUYECKASI BA3A, HEOBXOUMAS
JIJIS1 OCYIIECTBJIEHMS OBPA3OBATEJLHOI'O MTPOLIECCA
MO JUCHUTIJIMHE

YuyeOHas ayaiuTOpMH VI NPOBEJCHUs] 3aHATHH JIEKIMOHHOIO0 THNA —
YKOMIUICKTOBaHa CIICIIUATM3UPOBAHHON (y4eOHOI) MeOenbio, HaOOpOM JEMOHCTPAIMOHHOTO
o0opynoBaHUS U  y4eOHO-HAIVISIIHBIMH IOCOOMSAMH, OOECHEeUMBAIOIIMMU TEMAaTUYECKHUE
WJUTIOCTPALUH.

YuyeOHast ayauTOpMM JUIA TNPOBEJCHUS] 3aHATHH CEMHHAPCKOI0 THHA -
YKOMIUIEKTOBaHA CHEIUAIM3UpOBAaHHONW (yuyeOHON) MeOenplo, TEeXHMYECKUMHU CpelCcTBaMu
00y4YeHHMsl, CITy>KAIUMU /711 IPeICTaBlIeHUs] yueOHON HHpOpMaIuy.

YueOHass ayauTopusi Ui TPYNNOBbIX M HWHAMBHAYAJIbHBIX KOHCYJbTAUUH -
YKOMIUIEKTOBaHA CIELUATU3UPOBAHHON (yueOHOIl) MeOenbro, TEXHMYECKHMMM CpeICTBaMHU
00y4eHHs, CIIy>KalUMU JJIs1 IPECTaBIeHNs yueOHOU HH(pOpMaLUu.

YuyeOHas ayauTOpUsi JUIA TEKYIIEro KOHTPOJS M NPOMEXKYTOYHOH aTTeCTANMH -
YKOMIUIEKTOBaHA CHEIUAIM3UpOBAaHHONW (yuyeOHON) MeOenplo, TEeXHMYECKUMHU CpelCcTBaMu
00y4YeHHMsl, CITy>KAIUMU /1711 IPe/ICTaBlIeHUs yueOHON HH(OopMaIuy.

IMomeienne 111 caMoOCTOSATEIbHON PadOThI — YKOMITJIEKTOBAHO CIIELUATN3UPOBAHHOM
(yueOHOIT) MeOenblo, OCHAIIEHO KOMIBIOTEPHONH TEXHMKOM C BO3MOXHOCTBIO IMOJKIIOYEHHUS K
cetu "MHTepHeT" 1 00€CTIEYEHO JIOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly OpraHu3aluu

IHomemenne s XpaHeHMs W NPOPUIAKTHYECKOr0 O00CIyKHBAHUSA Y4eOHOIro
0o0opy10BaHMsAI — YKOMIUIEKTOBAaHO CHEIMAIM3HPOBAHHOM MeOenbpl0 s XpaHEeHUs
000py/I0BaHUsl U TEXHUYECKHUMHU CPEACTBAMU I €0 00CTyKUBaHUS.

OCHaIIEHHOCTD U apec MOMEILEeHHH

HanmenoBaHue nmomenieHnit Anpec
(MecToIoI0XKEeHNE)
[IOMEILEHUI
Aynutopus Ne 229 YyeOHas ayauTopusi Jis IPOBEACHHS 3aHATHH JICKIIMOHHOTO 346493, PocroBckas




TUINA, 3aHATHH CEMHUHAPCKOTO THIIA, KYPCOBOTO MNPOEKTUPOBAaHHS (BBIIOJIHEHUS
KypCOBBIX paboT), TIPYNIIOBBIX M WHAMBUIYAIBHBIX KOHCYJIBTALMH, TEKYILETO
KOHTPOJIS u MIPOMEIKYTOUHOM aTTeCTalluH, YKOMIUIEKTOBAHHAS
CIeMaTM3UPOBaHHON MeOenpio (pabodee MECTO IpEenofaBaTelNs, CTOJNBI, CTYIBS,
JIOCKa MEJIoBas).

TexHnuueckue cpeacrBa OOydeHHS: HAOOp NEMOHCTPAIIMOHHOTO O0OpYIOBaHUS
(mpoekrtop(1l), HOYTOYK (1) (TIEepeHOCHOW), MPOEKIHOHHBIN 3KkpaH(l)), ydueOHO-
HarmsigHble  1ocoOust,  oOecrednBarollye  TEMaTHYECKHe  WILIIOCTpAlLHH,
COOTBETCTBYIOIINE pabOYUM MPOrpaMMaM AUCIUIUINH - IIaKaThI.

Windows 8.1 JIunensus Ne64865568 ot 05.03.2015 OPEN 948544747Z7E1703;
OpenOffice CsobOomuo pacmpoctpansemoe I10, munensust Apache License 2.0,
LGPL; Adobe acrobat reader CBOOOZHO pacHpoOCTpaHsAEMOE MPONPHETAPHOES
nporpammuoe obecriedenue; Zoom Tapud Basopbrit CBOOOIHO pacmpocTpaHsIeMoe
IO, ZoomVideoCommunications, Inc.; Skype CpobomHo pacmpocTpaHsieMoe
mponpueTapHoe IporpamMmHoe obecnedenne; Unreal commander CBobomHO
pacupoctpansiemoe [10, mmmensus freeware; Google  ChromeCsoGomHO
pacupoctpansiemoe I10, mumensus freeware; Dr.Web Jlorosop No PI'A 12130035 ot
13.12.2022 wmexmy ®I'BOY BO «lonckoit TAY» m OO0 «KOMITAHUA
I'OHJAJIb®Y; 7-zip Csobomuo pacmupoctpansiemoe I1O, GNU Lesser General
Public License; Yandex Browser CBo6oaHO pacnpoctpansemoe [10

o6nactb, OKTOpbCKUit
paiioH, moc.
[lepcuanoBckuid, yiI.
IIxombHast, qom Ned

Aynuropust Ne 237 YyeGHast ayquTopHs JUIsl IPOBEICHUS 3aHATHH JIEKIIUOHHOTO
TUMA, 3aHATUN CEMHUHApCKOTO THIA, KYpPCOBOIO MPOEKTHPOBAHUS (BBIIOIHEHUS
KYPCOBBIX pa0OT), TPYIIOBBIX W HWHAWBUAYAIBHBIX KOHCYJBTAIMHA, TEKYIIETO
KOHTPOJII W NPOMEXYTOUHOH arrecraumu; Jlabopatopust WHGOPMALMOHHBIX
TexHouoruii; Jlaboparopus cratuctuku; Jlaboparopust sxoHomeTpuku; [Tomerenne
JUIL CaMOCTOSITEIIFHOM PadOTHI, YKOMITICKTOBAaHHAS CTICIIHAN3NPOBAHHON MeOeIbIo
(pabodee mMecTo TperogaBaTes, CTOMNEI, CTYIbs, JOCKA MEJIOBAs).

TexHudgeckue cpencTsa o0ydeHHs: HAOOp JEMOHCTPAIMOHHOTO OOOPYIOBAHUS -
koMnbiOTepHl (13) ¢ BO3MOXKHOCTBIO TOAKIIOYCHUS K ceTH «VHTepHeT», JOCTYI B
ANEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BATEIEHYI0 CpeAy OpTraHU3aIlUH, TPHHTED,,
KOMMYTATop, JIOKJIbHAas CeTh, Yy4eOHO-HArIAMHBIE NOCOOMs, OOecreyuBaromue
TEMaTHYECKHE WILTIOCTPAIMU, COOTBETCTBYIOIINE pabOUUM YUEeOHBIM ITPOrpaMmam -
CTEHIBI.

Windows 10 Pro Jlumemsus  Ne66160039 or 11.12.2015 OPEN
961665592ZE1712 ot Microsoft Volume Licensing Service Center; Office Standard
2016 Jlumensust Ne 66241795 ot 28.12.2015 OPEN 96248131ZZE1712 ot Microsoft
Volume Licensing Service Center; Office Standard 2016 Jlumensus Ne 65845703 ot
07.10.2015 OPEN 95852512ZZE1710 or Microsoft Volume Licensing Service
Center; OpenOffice CobomHo pacmpoctpansiemoe [10, nuuensus Apachelicense
2.0, LGPL; Adobe acrobat reader CBoOoaHO pachpocTpaHseMoe MpOIpHeTapHOe
mporpammHOe obecrieueHue; Opera CobomHo pacmpoctpansemoe [10, nureH3us
freeware; Unreal Commander CobomHo pacnpoctpansemoe 10, nuieH3us
freeware; Mozilla Firefox CeoGoano pactpoctpansemoe 110, GNU Lesser General
Public License, GNU General Public License; Dr.\Web Jlorosop Ne PT'’A 12130035
or 13.12.2022 mexay ®I'BOY BO «/onckoit 'AY» u OO0 «KOMITAHUA
I'OHJAJIEDy

346493, PocToBcKas
obnactb, OKTAOpbCKUi
paiioH, noc.
IlepcuanoBckuid, yiI.
IIxonbHas, nom Nod

Kabuner Ne 45 TlomerieHue st caMOCTOSTENBHOW pPabOThI (AIIEKTPOHHBIH
YUTAIBHBIA 3aJ1), YKOMIIEKTOBAHO CHEIUAIM3UPOBaHHOW (yueOHOH) Mebenblo,
OCHAILIEHO KOMIIBIOTEPHOM TEXHUKOH C BO3MOXKHOCTBIO IIOJKIIOYEHHS K CETU
"UnTepHer" w® 00eCIEYeHO JOCTYIIOM B  3JCKTPOHHYHO HH(POPMAIHOHHO-
00pazoBaTeNbHYIO CPEAY OpraHH3aALIH.

Windows 8.1 JTuuensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot
Microsoft Volume Licensing Service Center; Office Standard 2013 Jluuensus Ne
65429549 ot 30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing
Service Center; OpenOffice Ceobonro pacmpoctpansiemoe I10, nuuensus Apache
License 2.0, LGPL; Adobe acrobat reader CsoGomHo pacmpocTpaHsieMoe
IponpueTapHoe mporpammuoe obecmeuenune; Zoom Tapu¢ bazossiii CBobomHO
pacrpoctpansiemoe 10, ZoomVideoCommunications, Inc.; Skype CsoGomno
pacnpocTpaHsieMoe TpOoNpHeTapHOE MporpaMmHoe obecnedeHue; Yandex Browser
Cobonno pacmpoctpansiemoe IIOYandex Browser CBoGogHO pacmpocTpaHsieMoe
I1O; Jlaboparopus MMUC «AC «Harpyska» JloroBop 8630 ot 04.10.2021 mexmy
®I'BOY BO «lonckoit TAY» u OO0 «Jlabopatopus MMUC»; Jlaboparopus
MMUC Jexanar Jorosop Ne6712 ot 30.01.2020 mexnay @TBOY BO «/loHckoii

346493, PocroBckas
o6nacte, OKTOpbCKUit
paiioH, 1.
ITepcuanoBckui,
yn.KpuBomnuisikosa, 1om
No 27




IF'AY» u 00O «Jlaboparopuss MMUCy»; JlaGoparopus MMUC«IInaus» JJorosop
No576-22 ot 11.11.2022 v mexny ®I'BOY BO «onckoit TAY» u  OOO
«Jlabopatopus MMUC»; Cucrema koHTeHT —¢ummbTpanun SkyDNS (SkyDNS
arenTt) Jorosop NeF0-05284 ot 13.09.2021r. OO0 «Cxait/JHC»; Dr.Web Jlorosop
Ne PT'A 12130035 ot 13.12.2022 mexnay ®I'BOY BO «Jlouckoit TAY» u OO0
«KOMITAHUA TOHAAJIb®»; 7-zip CBobomuo pacmpoctpansemoe 110, GNU
Lesser General Public License

Aynutopus Ne 235 [lomemnienne st XpaHeHHUS U MPOYUIAKTHIECKOTO OOCTYKUBAHUS
y4eOHOTO 000pyIOBaHUS.

'VKOMIIIEKTOBAHO CIIENMAIM3UPOBAHHOM Mebenbio (cToi, mKadbl, ceiid) ans xpaHeHus
obopynoBanust (HOyTOyK (TIEpEHOCHOI), MPOEKTOp (TEePEHOCHOI), NpPOEKINOHHbIH
3KpaH (TIEPCHOCHOI1)). 1 TEXHUYESCKUMU CPEIICTBAMH JJIsl €T0 00CTYKUBaHUS.

Windows 10 Pro Jlumensuss ~ Ne66160039 ot 11.12.2015 OPEN
96166559ZZE1712 or Microsoft Volume Licensing Service Center; Office Standard
2016 JTumensus Ne 66241795 ot 28.12.2015 OPEN 96248131ZZE1712 ot Microsoft
Volume Licensing Service Center; OpenOffice CoGomro pacmpoctpansiemoe 110,
munensus  Apache License 2.0, LGPL; Adobe acrobat reader CsoGoxmno
pacmpocTpaHsieMoe TPOTPHETApHOE TMporpaMMHOe obOecriedeHne; Zoom Tapud
basoseiii  CBoGoano pacmpoctpansiemoe 110, ZoomVideoCommunications, Inc.;
Skype CBoGomHO pacmpocTpaHseMoe HPOIPHETAPHOE MPOrpaMMHOE OOecIiCYCHHE;
Yandex Browser Csobomno pacmpoctpansiemoe I[10; Dr.\Web Jlorosop Ne PI'A
12130035 ot 13.12.2022 wmexay ®I'BOY BO «[onckoit T'AY» u OOO
«KOMITAHU A I'SHAJIb®y; 7-zip CBoboauo pacnpoctpansemoe 110, GNU Lesser
General Public License; Yandex Browser CsoGomno pacmnpoctpansemoe I10;
Jlabopatopuss MMUC «Ilnausr» JoroBop Ne576-22 ot 11.11.2022 mexay ®I'BOY
BO «lorckoit TAY» u OO0 «Jlaboparopus MMHUCy.

346493, PocTroBckast
06macte, OKTAOpECKUH
paiioH, noc.
[lepcuanoBckuid, yii.
IIxonbHas, qom Ne4.
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