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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[Hensro pucuuruivebl «llnaHUpoBaHME M TEXHUKA SKCHEPUMEHTA» SBISAETCS
dopmMupoBaHne  3HAaHUH MO  CMOCOOAM  MAaTeMaTHYeCKOro  IUIaHMPOBAHUS
DKCIEPUMEHTA W  METOJaM €ro IPOBEIACHHsA, a TaKkKe MareMarundecKoro
MOJICIMPOBAHMS, YMEHHMsS BbIOMpaTh CHOCO0 MAaTeMaTHYecKOro IUIAHUPOBAHUS
DKCIIEPUMEHTAa B PEIICHWM 3afad ONTHMM3AaLUH, OLIEHWBATh BO3MOYKHOCTD,
napameTpbl M (PaKTOpbl ONTUMHU3ALUHU, A TAKKE PEAIU30BbIBaTh €€ Ha IPAKTHKE;
HaBBIKOB MPUMEHEHUS] MareMaTHuecKoro IUIAHUPOBAHUS 3KCIEPUMEHTa B NMPaKTHKE
(U3MKO-XUMUYECKOT0 aHATHN3a.

1.2 3apauyu u3y4yeHUus AUCHUTIMHBI

3agayaMy M3y4YeHUs JUCLUIUIMHBI SIBISIIOTCS:

— BBIPa0OTaTh HABBIKM Y CTYACHTOB CaAMOCTOATEIHLHO (OPMYIIHUPOBATH 331a4H
OLICHKH CHCTEM U IPOLIECCOB B UPE3BbIYANHBIX CUTYALIUX;

—  Hay4yuThCcs  BBIOMpArb  CIOCOO  MAaTeMaTHYecKOTO  IUIAHWPOBAHHS
AKCIEPUMEHTA B PELICHUN 3a7a4 ONTUMU3ALNN;

—  HAyuuThCAd  OLEHWBAaTh  BO3MOXXHOCTh, MapaMeTpsl U (PaKTOpbI
ONTUMM3ALIMH, a TAK)KE PEATM30BbIBATH €€ Ha IIPAKTUKE;

— HAy4YUTb MBICIMTh CHCTEMHO Ha NpHUMepax OOBEKTOB MMPOMBIIUICHHON
TEIUIODHEPIETUKHU, C YUYETOM TEXHOJIOTMUECKUX, HKOJIOTUYECKUX U IKOHOMHUYECKUX
(akTOpOB NpU YPE3BbIYANHBIX CUTYAIIMSX;

— HayyuTb AaHAIA3UPOBATH CYIIECTBYIOIIME CHUCTEMBl M HMX DJEMEHTHI,
pa3pabarbiBaTh W BHEAPSTh HEOOXOIMMBIE M3MEHEHMSI B MX CTPYKTYype C MO3ULUHN
Ype3BbIYAHBIX CUTYyalli B TEXHOChEPE;

— Jgarb  UMHPOPMALMI0O O HOBBIX  HANpPaBICHUSAX  MareMarudecKoro
IJIAHUPOBAHUS IKCIIEPUMEHTA B IPAKTUKE (PUIUKO-XUMHUYECKOTO aHAIIN3a;

— Hay4yuTh AHAIM3UPOBATh PE3yJbTarbl MOJACIUPOBAHUS, NMPOU3BOIUTH MOUCK
ONTUMU3ALMOHHOIO PELIECHMS C IIOMOIIBIO BCEBO3MOKHBIX METOIOB.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYEeHHUS MO0 JUCUHHUILIAHE
(MoOayJ10), COOTHECEHHBbIX ¢ IUIAHUPYEMbIMHM PpPe3yJbTATAMH  OCBOCHHUS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninunHe
AOOCTWXEHNA KoMmneTeHunmn

K-3: CniocoGeH BHIMOJHATH HAYYHO-UCCJIEA0BATEIbCKIE PA00THI B COOTBETCTBUM €
TeMaTHYeCKUM ILUIAHOM OT/ejia (0TaeIeHHs1)

[1K-3.1: TIpoBOauT pabOTHI IO
COCTAaBJICHUIO KOMITJIEKCHBIX
TUTAaHOB-TPaQHKOB BBITTOJTHEHHSI
HAYyIHO-HUCCIICOAOBATCILCKUX,
MPOCKTHBIX, KOHCTPYKTOPCKUX U
TEXHOJIOTHYCCKUX pa60T JJISL
00BEKTOB, Ha KOTOPBIX OyIyT
MPUMCHSATBHCA TCXHOJIOTUYCCKUC
MpoI1Iecchl U 000PYI0BAHHE C
JIJIUTEIIbHBIM ITUKJIOM




pa3paboTKH, KOHCTPYHUPOBAHUS
Y U3TOTOBJICHUS

[TK-3.2: 3amuimiaet npoeKTsl B
BBIIIECTOSIIIUX OPTraHU3aIUAX U
OpraHax dKCIepPTH3bI

TIK-3.3: O0ecnieunBaeT aHaIN3
1 00001I1aeT OIBIT
MPOEKTUPOBAHUS

VYK-2: CniocodeH ynpapJjsiTb IPOEKTOM HA BCeX 3TANAX €ro ’KU3HEHHOr0 UK

VK-2.1: Pa3pabarsiBaet
KOHIICTIIIUIO TIPOEKTa B PaMKax
0003HaYEHHOW MPOOIIEMBI,
dbopMyIHpys LIeb, 3a0a9H,
aKTyaJIbHOCTb, 3HAUUMOCTb
(Hay4yHY10, IPAaKTUYECKYO,
METOJUYECKYIO U UHYIO B
3aBUCUMOCTHU OT THIIA TPOEKTA),
OKHJJaeMble PE3yJIbTaThl U
BO3MOXHBIE C(hepbl UX
MPUMEHEHUs

VK-2.2: Bunur pesysbrar
ACATCIIBHOCTH U INIAHUPYCT
IIOCJIEIOBATEILHOCTD 11aroB sl
ero goctuwxkenus. opmupyer
M1aH-TpaguK pearTn3aiun
IIPOEKTA U IIJIaH KOHTPOJIS 32 €T0
BBIIIOJIHEHHEM

VYK-2.3: Opranuzyert u
KOOPJIMHHUPYET paboTy
YYaCTHUKOB ITPOEKTA,
CHOCOOCTBYET
KOHCTPYKTUBHOMY
IPEO0JI0JICHUIO BO3ZHUKAIOIINX
pasHorIacuii 1 KOH(QJIUKTOB,
o0ecrieunBaeT paboTy KOMaHIbI
HEOOXOJMMBIMHU pecypcamu

VYK-2.4: Ilpencrasnsier
nyOJIMYHO pe3yJIbTaThl IPOEKTa
(MM OTIENIBHBIX €r0 3TaloB) B
¢dopme oTueTOB, cTareil,
BBICTYIUIEHUH Ha HAy4HO-
NPaKTUYECKUX CEMHUHapax U
KOH(EePEHIHAX

VK-2.5: IIpennaraet
BO3MOYKHBIC ITYTH (QITOPUTMBI)
BHEJIPEHUS B IPAKTUKY
pe3yabTaToB MPOEKTa (MU
OCYILIECTBIISICT €T0 BHEJIPEHUE)

1.4 Oco0eHHOCTH peajin3alMu JUCHUILTHHBI
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SI3pIK peanmm3auuu JUCUUILUIMHBL: Pycckuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TeM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 2,22 (80)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 0,44 (16)
MIPAKTHYCCKUE 3aHATHS 0,89 (32)
naboparopHbie paboTh 0,89 (32)
CamocrosiTesqbHas padora 2,78 (100)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Ha




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
Bcero yucne B
aINoC

B Tom
Bcero yucne B
3n0C

B Tom
Bcero YHCIIE B
DUOC

1. MoayJns 1.

1. 1. BBeneHnue B mpeaMET MJIAHUPOBAHUS HKCIIEPUMEHTA
BBenenue B npeMeT I1aHUPOBAHUS IKCIIEPUMEHTA,
peIMeT, 3aa4M, ONPEEICHUS U TEPMUHBI TUCIUTLINHBI,
MOHSITHUS 00 OTBITAX M MCIIBITAHUSX B HAYYHBIX
UCCJIEIOBAHUSAX U B TPOMBIIIJICHHOM ITPOU3BOICTBE,
OCHOBHBI€ ATalbl PA3BUTHUS U3MEPUTEIBHBIX TEXHOJIOTUH.

2. DMIIUPUYECKUE PACTIPEICIICHHS U CTAaTUYECKUE OLICHKH

3. 1. Pemenue 3ama4 o011eil TeOpHH BEPOSTHOCTH

4. 2. OCHOBBI TUCTIEPCUOHHOTO aHATTN3a

3agava IUCIIEPCHOHHOTO aHAIN3a, POBEPKa HYJIEBOM
TUNOTE3BI 10 KpuTepuio duriepa, oreHKa BIUsSHUS
OTJICbHBIX (PAKTOPOB HA YyCTONYUBOCTH CPETHETO.
Ucnonws3zoBanue kputepusi CThIO/ICHTA.

3. OCHOBBI KOPPEJISIITUOHHOTO




5. 2. IlocTpoenue Mojienelt Ha OCHOBaHUM METO/a
HAaUMCHBIIINX KBa,Z[paTOB

6. 3. OCHOBBI KOPPEJIAIIMOHHOTO aHATH3a

3amaga KOppensSIMOHHOTO aHamu3a, [lapHas koppemsmus.
[IpoBepka runoTe3 0 paBeHCTBE HYIIO MAPHBIX
K03(hHUIMEHTOB KOppensuu, MHOKEeCTBEHHBIN
KOPPENSIUOHHBIN aHATH3. YaCTHbIE KOA(PPUIIMESHTHI
xoppemsanun. KoadduuneHT MHOKECTBEHHOH KOPPETSIINY.

7. 3. [locTpoeHne HEMMHEHHON MO 00BEKTa
HCCIICIOBAHNSA

8. 4. OCHOBBI PETPECCHOHHOTO aHATH3a

3anaua perpecCuOHHOrO aHANIM3a, ONPECICHHE
MapaMeTPOB JTUHEMHOMN perpeccu METOIOM HAUMEHBIINUX
KBaJpaToB, IOCTPOCHUE IOBEPUTEIHHOTO KOPUIOpA TSt
JIMHEWHOUN perpeccruu Mpu HOPMATLHOM 3aKOHE YCIIOBHBIX
MareMaTuyeCcKUX 0’KMJIaHUM U MPU 3aKOHE paclpeeICHUs
CrpronenTa. OnpeesieHne mapameTpoB HETMHEHHON
perpeccuu MeToI0M HaMMEHbILIUX KBaparoB. Meroanka
OLIEHKHU CTaTUCTUYECKON 3HAYMMOCTH JIUHEUHOM
perpeccuu, NoJy4eHHOW Ha OCHOBE HKCIIEPUMEHTAIbHBIX
JAHHBIX TIPU OJMHAKOBOM YHUCJIE 3HAYCHUM X U Y (N
Pa3NMUYHBIX ap 3HAUCHUH X U Y), IMHUU PErPECCUH MTPU
HOPMAJIBHOM 3aKOHE Ha IUIOCKOCTH. PerpeccnoHHbIN
aHaIIM3 B MaTpU4HOM opme.

9. IlonyyeHnne Hanmy4mux oueHok. [IpoBepka
CTaTUCTUYECKHUX TUIIOTE3

10. M3ydyeHue TeopeTuyecKoro Kypca

10

11. Pedepar

22

2. Monyas 2.




1. 5. OcHOBBI (HaKTOPHOTO IKCTIEPUMEHTA

OcHOBBI ()aKTOPHOTO aHATM3a, METO/IbI BBISIBIICHUS
[JIaBHBIX (DAKTOPOB, METO/ INIaBHBIX KOMIIOHEHT B
(akTopHOM aHaU3E.

2. I[InanupoBaHue SKCIIEPUMEHTA JIJIS1 IUCIIEPCUOHHOTO
aHaIM3a
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3. Cocrasnenue I1PII sxcnepumenta, 06padoTka 1 aHATU3
€ro pe3ynbTara

4. 6. IlnanupoBanue MHOro(paKTOPHOTO IKCIIEPUMEHTA
OcCHOBHbBIE TOHATHSI MHOTO()aKTOPHOTO HKCIIEPUMEHTA.
MeTto/1bl ¥ 33124 MHOTO(AKTOPHOTO SKCIIEPUMEHTA.
@DyHKIUSA U TOBEPXHOCTh OTKIIHMKA. [10THBIN (hakTOpHBIi
skcriepumeHT (I1P3), npobubie pemuku. [Ipunnunn
IIOCTPOEHHUS I1aHa 2K, HACBILEHHBIE TUIaHbl, KPUTEPUU
ONTUMAJIBHOCTH IUIAHOB.

5. Cocrasnenue JIPII sxcnepumenTa, 00paboTKa 1 aHATTN3
€ro pe3yabTaroB

3. Moayas 3. MeToabl M TEXHHKA IKCIIEPUMEHTA

1. 7. ®u3nyeckue OCHOBBI U3MEPEHUM

OcHOBHbIE TOHATHS (PU3UYECKHX OCHOB U3MEPEHU,
HECOBEPIIIEHCTBA TEXHOJIOTUH U3MepeHus. dusnueckue
3aKOHBI, UCIIOJIb3YEMbIE B U3MEPUTEIbHOM TEXHUKE.

2. ®dusnyuecKkrue OCHOBBI U3MEPEHUI

3. 8. CoBpeMeHHBIE METO/IbI UCCIIEOBAHUS BEILIECTBA

OcHOBHBIE COBPCMCHHBIC METOJAbI UCCJIICIOBAHNA BEIICCTBA:

METO/bl PEHTTEHOBCKOTO aHATN3a, CIICKTPATbHBIC METO/IbI
HUCCICIOBAHUS BHGKTpOHHBIX 1 MAarHUTHBIX CBOI71CTB,
TEPMUYECKUE METOIbI UCCIIEOBAHNN, MUKPOCKOITUYECKHE
METOBI UCCIICTOBAHIH.




4. CoBpeMEeHHbIE METO/IbI UCCIIEIOBAHUS BEIIIECTBA

5. Kypcogas pabota

68

Bcero

16

32

32

100

10




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. Cupnnsie H.W. Teopus miiaHMpoBaHMsI SKCIIEPUMEHTA U aHATH3
CTaTUCTUYECKUX JIAHHBIX: y4eOHOE ToCOOMe /Il MarCTPOB U aCIHPAHTOB
By30B 1o criell. "[Ipuknannas maremaruka'(Mocksa: FOpaiir).

2. JlenuBkuHa U. A. IlnanupoBanne u opranu3anus SJKCIepUMEHTa
(HoBocubupck: HoBocubupckuii ['ocynapcTBeHHBIN ATpapHbIit
YHuBepcurer).

3. Konnpamios A. I1., Hlecronanos E. B. OcHOBBI (prznyueckoro skcepumMeHTa

U MaTeMaThueckas 00paboTKa pe3yIbTaToB U3MEPEHUI: YUEOHUK IS Cpel.
crerl. y4ue0. 3aBeaeHuii(MockBa: ATommu3aar).

4. Creb6enena O. I1., Kynaruna T. A. IlnanupoBanue u TeXHUKA SKCIIEPUMEHTA:
yue0.-MeTo1. KoMIuieke [yist cryaeHToB Harp. 280700.68 «TexnochepHas
6e3onacHocThy |(KpacHosipck: CDY).

4.2 JInueH3uOHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoOe
o0ecreyeHue, B TOM YHCJIe 0TeYeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
obecrneyeHne, HA KOTOPOEe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOHO
DACNDOCTDaHsAEeMOe IDOIDaMMHOe o0ecreyeHne):

1. Hcnonp30BaHre Ha 3aHATUSAX DJIEKTPOHHBIX U3JIaHUH (MCIIOJIb30BaHKE ClIaii-
Mpe3eHTalui, TpaduIecKuX 00ObEKTOB, BUICO- Ay ITU0- MATEPUATOB, B TOM
gucie u uepe3 MIHTepHET).

2. Opranuzanys B3auMOJCHCTBHS ¢ 00yYaIOIIUMUCS MTOCPEICTBOM AIIEKTPOHHOM
MOYTHI.

3. IloaroroBka cTyaeHTaMU MYJbTUMEIUHHBIX PE3EHTALNH, BUIEO-
Marepuaos.

4. DJeKTpOHHbIE U MyJIbTUMEAUNHbBIE YUEOHUKU U YYEOHbIE TOCOOUS.

5. DIeKTpOHHBIEC PECYPChl OMOINOTEKH.

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccCuoHAIbHbIEe 0a3bl TaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. DiekTpOoHHBIE PECYpPCHl NEPUOIUUECKUX KYPHAIOB.
2. Nudopmarnmonnas cuctema PocnarenTa.

S @oHa OLEHOYHBIX CPEICTB

OueHouHbIE CpEJCTBA HAXOJATCSA B MPUIIOKEHUHU K paboyuM Mporpammam
JTUCLUIUINH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi AJIsl OCYLIEeCTBJICHHUS
00pa3oBaTeJIbHOIO Mpoiecca Mo AMCUUIINHEe (MOAYJII0)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG obOecreyeHune JAUCHUILIMHBI IIPOBOAUTCA C
HCIIOJB30BaAHUECM KOMIIJIICKTOB HarJIaJHbIX HOCO6HI>1, I1JIaKaToB, CJI&fII[OB.
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OcBoeHue JAUCHUINIMHBI MHBAIWIaMH U JIMLIAMHU C OI'PaHNYCHHBIMU
BO3MOKHOCTAMU 310POBbA, B 3aBUCUMOCTHU OT HO3OHOFHﬁ, OCYHICCTBIISICTCA C
HCIIOJIb30BAHUEM CPCACTB 06y‘-I€HI/I$I O6H_[€FO H CIICHHUAJIBHOI'O HAa3HAYCHU .
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