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PaGouyass nporpamma qucuumanHbl «OCHOBBI HayYHBIX MCCJIEIOBAaHUN, OPraHU3AIU U TJIaHU-
pOBaHUE dKCIIEpUMEHTa» pazpaboTaHa:

- B cooTtBeTrcTBUHU ¢ TpeboBanusimu ®I'OC BO — marucrparypa mo HampaBiICHUIO MOJITOTOBKH
«15.04.02 TexHOJIOTMYECKHE MAIMHBI W OOOPYAOBAHHE», YTBEPKIACHHOTO IMpHUKa3oM MuUHOOpHAyKH
Poccun Ne 1026 ot 14.08.2020 1.;

- HA OCHOBAHMHU Y4eOHOTrO IUIaHa MAarucTparypsl MO HampaBieHuio moarotoBku 15.04.02 «Tex-
HOJIOTUYECKHE MAalIMHBI U 000pyIOBaHUE» HampaBlieHHOCTh (mpodmis) «ObopynoBanue Hedrerasore-

pepaboTKm».

CocraBuTeIb K. T. H., go1l. H.B. BacunneBa

PaGouass mporpamma paccMoTpeHa M 0100peHa Ha 3acelaHuu Kadeapbl «ABTOMaTHU3ALMNHU

TEXHOJIOTUIECKUX MpoIieccoB U npousBoacTs» oT 31.01.2023 r., mpotokoin Ne 10.

J.T.H.,
3aBenyromuit kadenpoit ATIIIT JIOLEHT A.A. Kynpunikuii



1. IEJIM ¥ 3AJIAYM TUCHMUTLINHBI

ey u3yyeHHs: AUCHUIIMHBI — O3HAKOMIICHHE CTYJCHTOB C HAyYHBIMH OCHOBaMH (pOpMHUPO-
BaHUA 3HAHUN U YMEHUH B 00J1aCTH IUIAHUPOBAHMS U OpraHU3alluyu SKCIIEpUMEHTa, 00y4eHHEe TPUHIIUIIaM
U IpUe€MaM IUIAHUPOBAHMSI HAYYHOT'O U IIPOMBIIIIEHHOT'O 3KCIIEPUMEHTA.
OcHoBHBIE 321241 IMCUMILINHBL:
® U3Yy4YCHHUE NPHUHIMUIIOB INIAHUPOBAHUS TACCUBHOIO M AKTUBHOI'O SKCIIEPUMEHTA;
® u3y4yeHHe O0COOEHHOCTEW MOATOTOBKH, MPOBEICHUS M 00paOOTKHM JaHHBIX AJISl MOJHOTO U
JIpoOHOTO (haKTOPHOTO HKCIIEPUMEHTA TIEPBOTO MOPS/IKA;
® U3yueHHE METOJHMKH MPOBEACHUS U 00paObOTKU TaHHBIX SKCIIEPUMEHTOB BTOPOTO MOPSIKA
® OCBOCHME HABBIKOB COCTABJICHHS MPOTpamMMbl HCCIIEIOBaHMS, IMPOBEACHUS 3KCIEPUMEH-
TAJIbHBIX UCCIICIOBAHUM, TIOJIb30BaHUS SKCIIEPUMEHTAIBHOM aIllapaTypo;
® OCBOCHME HABBIKOB IJIAHUPOBAHUS, OpPraHU3alMl U MPOBEACHUS SKCIEPUMEHTa C Ioce-
nyrotei 00paboTKOM U aHAIU30M JaHHBIX.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctunnuna «OCHOBBI HayYHBIX HCCIIEIOBaHUM, OpraHu3aius U MIaHHPOBAHUE IKCIEPUMEHTa)
OTHOCHUTCSI K oOsi3aTenbHON vactu bioka 1. Jlmcomrmuabl (MOIYNM) OCHOBHOHM MpodeccHoHATBHOM
o0pa3oBaTelbHON MPOTrpaMMBI 10 HampaBiieHHI0 MoAroToBkH «15.04.02 TexHomornueckre MamiuHbl U
000pyIOBaHUE» M U3YYAETCS BO 2 CEMECTpE.

[IpeniecTByOMUMU KypcaMu, Ha KOTOPBIX HETIOCPEACTBEHHO Oazupyercs AuciurinHa «OCHOBBI
HAYYHBIX MCCIEIOBAaHMWN, OpPTraHU3alus W IUIAHUPOBAHHUE SKCIIEPHMEHTa» SBISIOTCA «MaTteMaThnueckue
METO/Ibl B UHXKeHepuny», «dunocodckue mpoOieMbl HAYKH U TEXHUKH.

Juctunmmaa «OCHOBBI HayYHBIX HMCCIIEIOBAaHUI, OPraHU3alUs U IIAHWPOBAHHUE YKCIEPUMEHTA
SIBJIIETCS. OCHOBOTIOJNIATAIOIIEH U U3yUEHHS CIeAYIOMUX AUCIUIIINH: «CoBpeMeHHBIE MOAXO0/bI K arra-
paTypHO-IIPOMBILIIEHHON ONTUMU3ALIUY TPOLECCOB HedTenepepabOTKU U HEPTEXUMUNY.

Oco0eHHOCThIO TUCIUIUIMHBI SBIISETCS TO, YTO CTYACHTHI 3HAKOMSTCS C OCHOBHBIMH MOHSATHIMHU
0 HayYHOM HCCIICJIOBAaHUH, YIPABICHUEM HAyYHBIM MHKPOKOJUIEKTHBOM, CTPYKTYpOW HaydyHOTO TPYyZa,
IUTAHUPOBAHUEM HKCIIEPUMEHTA, OOLUIMMU MPUHLIUIIAMU €Tr0 MPOBEICHUs, 00pabOTKON pe3yinbTaToB IKC-
MIEpUMEHTA U MHTEPIIPETAIEeH PEe3yIbTaTOB.

3. MIIIAHUPYEMBIE PE3YJIbTATbI OBYYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMU PE3YJIbTATAMHU OCBOEHHMS OBPA3OBATEJBHOM
INPOI'PAMMBI

[Ipouiecc uzydyenus: AMCUUILUIUHBI «OCHOBBI HAYYHBIX UCCIIEIOBAHUM, OpraHu3alys U MIaHUPOBa-
HUE SKCTICPUMEHTAy HaIpaBieH Ha (OPMUPOBAHUE CISTYIOMNX KOMITETCHITHN:

®opmupyemMble KOMIIETEHIIUH
Kon 1 HauMeHOBaHHe HHAMKATOPA
Conepaxanne Koz AOCTHKEHHUS] KOMIIeTEeHIIUH
KOMIIETCHIIUH KOMIIeTeHIIUH
Crnoco0eH ocymiecTs- VK-1.1. 3HaTh: METOJBI CHCTEMHOI'O U KPUTHYECKOTO
JATh KPUTHUECKUN aHaJin3a; METOJIMKU pa3pabOTKH CTpaTeruu AeUCTBHUMA
aHau3 NpoOIEeMHBIX JUIs BBISIBJICHUSI U pELICHUs IPOOJIEeMHOM CUTyalluu
CUTyalluil HA OCHOBE YK-1 VYK-1.2. YMeTh: IPUMEHSTh METO/IbI CHCTEMHOTO MO/~
CHUCTEMHOI'0 ITOAX0/1a, X0Jla ¥ KpUTUYECKOT0 aHaIM3a IPOOJIEMHBIX CUTYa-
BbIpabaThIBaTh CTpaTe- 1ui; pa3pabaThIBaTh CTPATETUIO ACHCTBUM, TPUHU-
THIO ICHCTBUN MaTbh KOHKPETHBIE PELICHHUS [UIsl €€ PeAIn3alun




®opmupyeMble KOMIIETEHIIUH

Kon n HauMeHoBaHue HHAUKATOPA

Conepanne Kox AOCTHKeHHUS] KOMIIeTeHIIUH
KOMIIeTEeHI[UH KOMIIETeHIIUH
VK-1.3. Bnagets: METO0J0TUEN CUCTEMHOTO U KpHU-
TUYECKOT0 aHaIM3a MPOOJIEMHBIX CUTYaIUil; METOIH-
KaMU TIOCTaHOBKH 1I€JTH, OTIPE/ICTICHUS CIIOCOOO0B ee
JTOCTHDKCHHS, pa3paO0OTKU CTPATETHid ISHCTBHMA
Crnoco6en ¢popmynu- OIIK-1.1. 3HaeT OCHOBBI H300pETATEIILCTBA, METOIBI
poBaTh LU U 3a/1a4H aHaJIM3a TEXHUYECKOTO YPOBHS OOBbEKTOB TEXHUKH U
UCCIIEIOBaHMsI, BbISB- TEXHOJIOTMH
JIATh TPUOPUTETHI pe- OIIK-1.3. 3naeT MeToaAMKY pabOT MO HCCIEA0BAHUIO,
LIEHMs 33/1a4, BbIOU- OITK-1 pa3paboTKe IPOEKTOB U MPOrpamMM MPEANPUATUS
paTh U co3aBaTh KpH- ' (moapasneneHuil npeanpusiTUs)
TEpUU OLICHKH PE3YJIb- OIIK-1.4. Ymeet popMynupoBaTh 3a/1a4H UCCIIEI0BA-
TaTOB MCCIIEIOBAHUS HUS TIOHATHBIM U JIOCTYIHBIM SI36IKOM OT OoJiee jier-
KHUX K HanboJiee CI0KHBIM OTHOCUTENILHO BBIITOJIHE-
HUS
Crnioco0eH ucnomib3o- OIIK-6.1. 3Haer cpencTBa KOMMYHUKALIMI U CBSI3U
BaTb COBPCMCHHBIC OIIK-6.2. BmaneeT TexHooruei paboThl B HHTETPHU-
MH(DOPMALMOHHO- POBaHHOM cpejie
igriﬁiﬁﬁi??igg;i_ OTIK-6. OvHK-6.3. Bnaneer HaBbikamu paboThI ¢ HH(OpPMAITHU-
Hble HEDOPMAIHOHHEIE eil: HaXO/IUTh, OLIEHNUBATh U UCMOJIb30BaTh HHPOpPMa-
PECYPCH B HAYUHO- U0 U3 pa3IMYHBIX HCTOYHUKOB, HEOOXOIUMYIO JIJIs
HCCTENOBATEIBCKOI pelieHusl Hay4dHbIX U MpodeCcCHOHATBHBIX 3a/1a4 (B
eSTENLHOCTH TOM YHCJIe, HA OCHOBE CUCTEMHOI'0 MOAX0/1a)
CrnocoOeH pa3padatbl- OIIK-12.2. 3HaeT MeTOIbl IPOBEICHUS TEXHUUYECKHUX
BaTh COBPEMEHHBIE Me- pacyeToB NpU KOHCTPYHMPOBAHUHU TEXHOJOTUYECKUX
TOJIBI UCCIIEA0BAHUS MalluH U 000pyJ0BaHUsl.
TEXHOJIOTHYECKUX Ma- OIIK-12.4. YMmeeT npeaocTaBiIsTh OTYETHI 110 PE3Yilb-
IIMH U 000py1OBaHUA, TaTaM BBIIIOJIHEHHBIX UCCIIEIOBAHUN B 00J1aCTH TeX-
OLIEHUBATh U Ipe.- HOJIOTMYECKUX MAIllMH U 000pYI0BaHUS
CTABITE PE3YIBTATHI OIK-12. OIIK-12.5. Bnajeer MeTo1aMu UCCIICOBAHUS U OTIpe-
BBITIOJIHEHHON pabOoThI JeJIAeT NOKAa3aTeNId TEXHUUECKOTO YPOBHS IPOEKTUPY-
€MBIX M3JIeTHI
OIIK-12.6. Bnageer KOMILJIEKCOM TEOPETUUECKUX IO~
CTPOEHHN U SKCIIEPUMEHTAIIBHBIX OIlepalui, BBINOJI-
HSIEMBIX B OTHOIIEHUH TEXHOJIOTMYECKUX MAIllUH U
o0opynoBaHus, JIs ONPEAETICHUS UX CBOICTB C LENbIO
MIPaKTUYECKOr0 MPUMEHEHHUS
CrniocoGeH u3yyarsb, [IKC-1.1. 3HaeT METOI0JIOTUI0 HAYYHOT'O HCCIIE0BA-
aHAJIN3UPOBATh U MPH- HUS; OCHOBBI HAaITUCAHUSI HAYYHOUM pabOThI B COOTBET-
MEHSTh Hay4HO- CTBUU C 00bEeKTaMU MpohecCHOHAIbHOMN 1eITeIbHOCTH
TEXHUYECKYIO HH(pOP- [TIKC-1.2. Ymeer paboTaTh ¢ HOpPMATUBHBIMU JIOKY-
MaIUIO IS BBITIOJIHE- KC-1. MEHTaMH, CIIPaBOYHOM JTUTepaTypoil, MPOEKTHOI J10-

HUS HAyYHO-
HCCIIEI0BATEIbCKON
paboTHI B COOTBET-

CTBUH C 00BEKTaMH
npodeccrnoHaTBLHOM

KyMEHTaIlel B COOTBETCTBUU ¢ 00BbEKTaMu mpodec-
CHOHAIBHOU JIEATEITLHOCTH; OPOPMIISATH CCHUIKH /
CHOCKHU M OMOIrorpauuecKuii Ciucok B COOTBET-
CTBHH C TPCOOBAHHUSIMHU U MPABUIIAMH COCTABJICHUS




®opmupyeMble KOMIIETEHIIUH

Kon n HauMeHoBaHue HHAUKATOPA

Conepixannue Kon AOCTHIKEHUs] KOMIIETeHI[HH
KOMIETEeHIUH KOMIIETeHIIUH
JeSTEIbHOCTH IMIKC-1.3. Brnageer HaBbIKaMu OOOOIICHHS pe3yJIbTa-

TOB OTCUECTBEHHBIX M 3apyOE)KHBIX HCCIIEIOBAHUH MO
aKTyaJbHBIM NpoOOJIeMaM B COOTBETCTBUHM C BBIOpaH-

HBIM 00BEKTOM HpO(bGCCHOHaHBHOfI JACATCIIBHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThI

OO61mmas Tpyn0E€MKOCTh YI4EOHOH TUCIUTUTHHBI COCTAaBISIeT 5 3auéTHbIX equaui, 180 ak. yacos.

AK. 4acshl 110
Buj yueOHoii padoThl Bcero ak. yacoB ceMecTpam
2
AynutopHasi padoTa, B TOM YHCJIe: 64 64
Jlexumnm (JI) 32 32
[Tpaktuyeckue 3ansatus (I13) 32 32
CamocrositesbHas padora cryaentos (CPC), B Tom umc- 80 80
je:
Brinonnenue KkypcoBoi paboThl (IPOEKTa) 20 20
WHpopMalMoHHO-aHATUTHYECKUH TTOUCK 12 12
[ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 32 32
IToaroroBka K JIEKIIUIM 16 16
] 9
IMpomexyTouHnas aTrecTanus —k3ameH () 36 36
OO01asi TPy/10€MKOCTh THCHMIJIHHBI
aK. vac. 180 180
3a4. efl. 5 5

4.2. ConepxaHue IMCHUILIUHBI

VY4eOHBIM MJIaHOM MPEYCMOTPEHBI: JIEKINH, TPAKTUUECKHUE 3aHITHUS U CaMOCTOSITeNbHAs padoTa.

4.2.1. Pa3aespl IMCIUIIJIMHLI U BUABI 3aHATHI

Buabl 3anaTuii

HaumenoBanue pa3jaeiioB

Bcero ak. yacos

Jlekuuu
IIpakTuyeckue
3aHATHUS
JlabopaTopHble

padoThI

CamocrosTebHAsA
paéoTa cTyaeHTa

Paznen 1. OcHOBHBIE NOHATHE HAYYHO-TEXHUYECKOTO
UCCIICIOBaHMSI

©

(6]

Pa3znen 2. Dransl opranu3anuu 1 MpoBeIEeHUS 28
HaY4YHO-TEXHHYECKOI0 MCCIEI0BAHUS

[EEN
o

Pasznen 3. IlnanupoBaHue sKcriepuMeHTa 36

20
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MIEPBOTO NOps/IKa
Paznen 4. [lnanupoBanue ApoOHOTO GaKTOPHOTO 30 4 6 20
HKCIIEPUMEHTA
Paznen 5. [imanupoBaHue 3KCriepuMeHTa
A P P 30 | 4| 6 20
BTOPOT'O MOPsAKA
Paznen 6. IlnanupoBaHue sKcriepuMEHTa IIPU ITOUCKE 11 6 5
SKCTpEMaJIbHOH (ONTUMAaJIbHOM) 001aCTH
OK3aMeH 36
Hroro: 180 32 32 - 80
4.2.2. Conepxxanue pa3aeaoB AUCHUILITHHBI
Ne . TpynoemkocTh
Pasnennt Coaep:xaHue JIEKIIMOHHBIX 3aHATHI
n/n B aK. yacax
OcHOBHBIE MOHSI-
[TonsTHE HayYHO-TEXHUYECKOT O uccienoBanus. [enm.
THE€ HAy4YHO-
1. 3amaun. Knaccudukanusi HAQyqYHO-TEXHUYECKUX UCCIIe- 4
TEXHUYECKOT'0 UC- .
JIOBaHMM.
CJIEIOBaHMs
Oranbl OpraHu3aluy 1 MPOBeIeHUs HayYHO-
TEXHUUYECKOTO HccienoBanusa. CTpyKTypa Hay4HO-
TEXHUUYECKOTO HccienoBanusa. @opMupoBaHue UcCIen0-
BaTeNbCKOU rpynnbl. MH(pOpMaIMOHHBIN ITOUCK U CO-
Oransl opraHusa- pyTl (popman
CTaBJICHHWE METOJUKHU uccienoanus. [IpenBaputenbHas
LIUU U IPOBEACHUS
2 | mavamo- pa3paboTka uccienoBanus. [logroroska u nposeaeHne 6
| Haya AKCIIEPUMEHTAJILHON YacTy uccienoBaHus. OmuoOKu uc-
TEXHUUYECKOTO HC- .
P —— clieZioBaTeNs pyU MPoBeIeHUH ucciaeaoBaHuii. Opopm-
JIEHUE Pe3yJIbTaTOB HAYYHO-TEXHUYECKOTO HCCIe10Ba-
Hus. Ctpykrypa otdera. Crateu. Monorpaguu. uccep-
tauuu. OTkpbeITUsA. BHenpenue. Hayunas npoaykuus.
OnBITHO-NPOMBIIIEHHOE U CEPUHHOE BHEIPEHHE.
[IpenBaputenbHas pazpadoTka uccieaoBanus. [loaro-
TOBKA U MPOBEACHHUE IKCIIEPUMEHTAIbHON YacTH UCCIIE-
3 [1nanupoBanue noBaHUsl. BEIOOp BXOAHBIX U BHIXOAHBIX IEPEMEHHBIX. 3
‘| axciepuMeHTa Br16op obnactu sxcniepuMeHTHpoBanus. Beibop marte-
MaTu4eckoi Mosienn oobekTa. CocTaBieHHe IIaHa SKC-
nepuMenTa. OOpaboTKa pe3yIbTaTOB FIKCIIEPUMEHTA.
Br160op matemarudeckoii Moenu oobexTa. CocTaBieHue
4 JlpoOHbIit akTOp- | TUIaHA MPOBEJACHUS APOOHOTO (PAaKTOPHOTO IKCIIEPHUMEH- 4
HBIN 3KcriepuMeHT | Ta. O6paboTka pe3yabTaToB APOOHOTO (haKTOPHOTO IKC-
IIEpUMEHTA.
5 [InanupoBanue Pa3paboTka opTOroHaJIbHOTO IIEHTPATIHLHO- 4
‘| BTOpOrO nopsika KOMIIO3UIMOHHOTO Tu1aHa. O0paboTKa pe3ysbTaToB HKC-




Ne . TpynoemkocTn
Pa3nennl Conep:kaHue JeKUMOHHBIX 3aHATHI
n/n B aK. yacax

nepumenTa. OnpeeseHne onTUMabHbIX YCIOBUN Befe-
HHU3 [poLecca.

[InanupoBanue Meton 'aycca-3aiinens. Meron bokca-Yuicona. Meron
6.| PKCTICPHMEHTA TIPH | KPYTOTO BOCXOKICHHS. CHUMILIEKCHBIN METO/ MIIIaHUPO- 6
‘| momcke sKcTpe- BaHUS dKcriepuMeHTa. PaKTOPHBIE METOABI ONPEACTICHHS
MaJbHOU 00J1aCTH | SKCTpEeMyMa.
Hroro: 32
4.2.3. IlpakTHyecKkue 3aHATHUS
Ne TpynoemkocTs
Paznennl HaumeHoBaHue NMPaKTHYECKUX PadoT
n/n B aK. yacax
1 Paznen 2 |IIpoBenenue nHGOPMAMOHHOTO TTOMCKa. [laTeHTHBIN TTOHCK 6
5 Pasnen 3 [TnanupoBanue sxkcriepumenTa. [loctpoenne MmaTemMaTueckoi 8
MOJIEJIU TIEPBOTO MOPSAKA
3 Pasnen 4 [TnanupoBanue skcriepumenTa. [loctpoenue Moie METOAOM 6
JpoOHOTO (haKTOPHOTO IKCIIEPUMEHTA
4 Pasnen 5 IInanupoBanue 3xcnepumenTa. [loctpoenne maremaTu4ecKon 6
MOJIEJIM BTOPOTO TOPSIIKa
5 Paznenst  |Odopmiienue pe3ynbTaToB HAy4YHO-TEXHUUYECKOTO MUCCIEA0BAHUS 6
2,3,5 |BBHJE HAYYHOU CTAThH
Hroro: 32

4.2.4. JlabopaTopHble padoThI
JlaboparopHbie pabOThI HE TPETYCMOTPEHBI.

4.2.5. Kypcosbie padoThI (IPOEKTHI)

[TpumepHas TeMaTHKa KYpCOBBIX paboOT

1. Pa3paboTka MaTeMaTHYECKOW MOJIEIH TEXHOJIOTHYECKOr0 MPOLEcca EPBOro MOpsiika METOJOM
IJIAHUPOBAHMS TACCUBHOTO SKCIIEPUMEHTA.

2. Pa3paboTka MaTeMaTn4ecKoi MOJETH TEXHOJIOTNIECKOTO MPOIEecca BTOPOTo MOPsAAKa METOI0M
IJIAHUPOBAHUS aKTUBHOT'O SKCIIEPUMEHTA.

3. Pa3paboTka MaTeMaTHYeCKOH MOJETH TEXHOJIOTHYECKOTO IPOIecca METOJOM IJIaHUPOBAHUS
JKCIIEPUMEHTA.

4. IIpoBeneHue MacCUBHOIO SKCIEPUMEHTA Ha OOJILIIIOM MAacCCHBE JIaHHBIX.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'H

B xone 00yueHnst npuMEeHsI0TCSL:

Jlekuuu, KOTOpBIE SIBISIFOTCSL OJJHUM U3 BaKHEHIIMX BHJOB YUEOHBIX 3aHSTHI M COCTABIISIOT OCHOBY
TEOPETHUUECKOM MOArOTOBKY OOydarormxcs. Llenu TeKMoHHbIX 3aHTHiL:

- 1aTh CUCTEMaTU3UPOBAHHbBIE HAYUHbIE 3HAHUS 110 TUCUUIUIMHE, aKIIEHTUPOBATh BHUMAaHUE HA Haubo-
JIee CJIOKHBIX BOIIPOCAX JUCIUILINHEI,

- CTUMYJIUPOBaTh aKTUBHYIO MO3HABATEBbHYIO JIESTEIFHOCTh 00yJaIOIMXCsl, CIIOCOOCTBOBAThH (hOPMH-
POBaHMIO UX TBOPYECKOTO MBIIIUICHHUS.

IIpakTuyeckue 3aHATHA. Lle/b IpaKTUUECKUX 3aHATUNA — COBEPLICHCTBOBATH YMEHMS M HABBIKU pe-
LICHUS TPAKTUYECKUX 3a/1a4.

I'maBHBIM COJIEp)KaHMEM 3TOTO BUA YUEOHBIX 3aHATHH SBISETCS paboTa KaXkKA0ro 0OydJaromerocs mo
OBJIaZICHUIO IIPAKTUYECKUMHU YMEHUSMU M HaBbIKAMU MIPO(ECCHOHATIBHON IESITEeIbHOCTH.
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KouncynbTanuu (Tekyinasi KOHCYIbTAIHs, epe/l 3K3aMEHOM) SBIISIFOTCS OJTHOM 13 (OpM pyKOBOJCTBA
y4eOHOI paboTOl 00YyJaONIMXCS U OKA3aHUS MM ITOMOIIU B CAMOCTOSTEIbHOM U3y4CHUHU MaTepualia TUCIIU-
IUIMHBI, B JIMKBUIALIMU UMEIOIIUXCS POOENIOB B 3HAHUSIX, 330JDKEHHOCTEH MO TEKYILIUM 3aHATHSIM, B IIOATO-
TOBKE IMMChbMEHHBIX PA0OT.

Tekyiine KOHCYIbTAIMK MPOBOASATCS MpEnoiaBaTesieM, BeAyIUM 3aHATHS B yueOHOU rpyIie, Hay4-
HBIM PYKOBOJUTENIEM U HOCAT KaK MHIUBUAYAJIbHBIN, TaK U TPYIIIIOBOM XapakTep.

CamocrosiTeJibHAsE padoTa 00y4aloIIMXCsl HANPaBIeHa Ha YIIyOJIeHHEe W 3aKpeIUICHUEe 3HAHWM, 10~
JTyYEeHHBIX Ha JICKIHUSX U JPYIHX 3aHATUSAX, BEIPAOOTKY HABBIKOB CAMOCTOSITEILHOTO aKTUBHOTO TIPHOOpeTe-
HUS HOBBIX, JIOTIOJIHUTEIbHBIX 3HAaHHM, MOJITOTOBKY K MPEACTOSIINM y4eOHBIM 3aHSITUSM U MPOMEKYTOUHO-
My KOHTpomo. OJHMM W3 BHJOB CAMOCTOSATEILHOW pabOThI SIBISIETCS BBHIMOJHEHHWE HH(OPMAIIMOHHO-
AHAJMTUYECKOTO TIOMCKA, KOTOPBIN MO3BOJIET OOYYAIOIIMMCS Pa3BUTh HaBBIKK HAYYHOTO MOKCKA, (OPMUPY-
€T HaBBIKU CAMOCTOSTEIIBHOTO TPO(ECCHOHATTHHOTO TBOPUECTBA.

6. OHEHOYHBIE CPEJACTBA UISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MNPOMEXYTOYHOU ATTECTALUU 110 UTOI'AM OCBOEHUA JTUCHUIIJINHBI

6.1. CamocrositenbHas padora cryaeaTros (CPC)

CamocrosiTenbHast paboTa CTyI€HTOB 10 AUCHUIUIMHE «OCHOBBI HAYYHBIX MCCIIEIOBaHUM, OpraHu-
3a1us ¥ IJIaHUPOBAHUE SKCIIEPUMEHTa» MPOXOAUT B (hopMe BBIIIOJIHEHUS KYpCOBOW pabOThI, IPOBEACHUS
MH(POPMAIIMOHHOT 0-aHATUTHIECKOTO IMOUCKA U TIOATOTOBKU K MPAKTUIECKAM 3aHSATHSIM.

6.1.1. TemaTuka IJ11 CAMOCTOATEIHHON IOATOTOBKHU

Pa3nes 1. [lonsiTHE HAYYHO-TEXHHYECKOI0 MCCJIe10BAHUS

1. Kakue 3a1aum pemaroTcst py MpOBEAECHUH SKCIIEPUMEHTAIbHBIX UCCIIEA0BAHUMI?

2. YeM npsiMble U3MEPEHUS OTIIMYAIOTCS OT KOCBEHHBIX ?

3. Uto 00111ero 1 4eMm OTIMYAIOTCS METObl «UHIAYKLUA» U «ACTyKIHSI»?

4. JlaiiTe MOHATHE HAYYHOMY HUCCJIEI0BAHUIO.

5. ChopmynupyiiTe 1eaH U 3a7a4d HAyYHO-TEXHUYECKOTO UCCIIEJOBAHUS.

Pa3nes 2. Dtansl oprann3anyu U NPoBeAeHUs] HAYYHO-TeXHUYECKOIr0 HCCJIeJOBAHMNS

1. Ilepeuncnnre OCHOBHBIE TAalbl OPraHU3ALMM U IPOBEAEHUS HAYYHO-TEXHUYECKOTO HCCIIENO0-
BaHuA. OxapakTepu3ynTe KaXKIabli ATaIl.

2. KTo BXOJHT B COCTaB MCCIIEN0BATENBCKOM rpynnbl? OnuimumTe GyHKIUN KaKI0ro Y4acTHUKA.

3. Yto coboit mpencrasiser ceTeBol (BpeMeHHOH) rpaduk? YTo Ha HEM JOJIKHO OBITH OTPAXKEHO.

4. KakoBa cTpyKTypa OT4€Ta O Hay4HOM HMCCIIEN0BaHNN?

5. Kak ocymiecTBisieTcs MOAroTOBKa K MPOBEICHUIO UCCIIEIOBAHUS?

Paznen 3. [InanupoBanue JKCIIEPUMEHTA

1. HazoBUTE OCHOBHBIE ATalbl IUIAHWPOBAHUS SKCIIEPUMEHTA.

2. B uem 3akiroyaercs CyTh ONEPALUU KOAUPOBAHUS IIEPEMEHHBIX ?

3. Kakumu cBoiicTBaMu 001a1a€T MOTHBIN (aKTOPHBIN SKCTIEPUMEHT?

4. B yeM 3aKIIl04aeTcsi MHTEPIIPETAIUs MOJIETH B TepPMUHAX 00bEKTa HCCIeI0OBaHUsA?

5. CocraBbTe Matpully rianupoBanus [1OD i1 4-x pakTOpHOrO HKCIIEPUMEHTA.

Pa3nesn 4. IpoOHbIi (paKTOPHBIN IKCIIEPUMEHT

1. Kakumu cBoiictBamu obiamaer JJDD?

2. Kak HaxozsaTcst K03((HUIIMEHTHI allPOKCUMHUPYIOLIET0 MOJTUHOMA?

3. Yto Takoe «pobHast peruiuKa»?

4. Yto Takoe «reHepUpYIOIINE COOTHOIIEHUS» UITH «T€HEPATOPBI»?

5. Yto nmpeacrapiseT coboi MaTpulia IUTAHUPOBAHUS?

Paspnean S. IliianupoBaHnue BTOPOro nopsiaka

1. Yro BrirOUaeT B ceds Marpuia mianupoBanus OLIKIT?

2. Kakumu coiictBamu oonagaet OLIKII?

3. Kak naxonarcst k03 hUIMEHTH alPOKCUMUPYIOIIETO MOJUHOMA B BUJIE TIOJTHON KBaJIPUKH?

4. Kak ocymniecTBisieTcst Ol[CeHKa aIeKBaTHOCTH allpoOKCUMHUpYrotero nonuaoma mpu N =S7?

5. Kak HaliTh KOOpIMHATHI «3BE3THBIX TOYCK»?
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Paszgea 6. [liianupoBaHue IKCIEPUMEHTA NMPHU MOUCKE IKCTPEMAJIBLHOM 00J1aCTH

1. Meton 'aycca-3eiinenss. OCHOBHbIE JOCTOMHCTBA U HEAOCTATKU JAHHOI'O METO/A.

2. Meton rpaauenta. OCHOBHBIE JOCTOMHCTBA M HEJJOCTATKU JAHHOT'O METO/IA.

3. Meroa bokca-Yuncona. OCHOBHBIE JOCTOMHCTBA U HEJJOCTATKU JAHHOTO METO/IA.

4. Cummuiekc-mMero1. OCHOBHBIE IOCTOMHCTBA M HEIOCTATKHU JAHHOTO METO/1a.

5. Meroa cinyuyailHOro moucka skcrpeMyma. OCHOBHBIE JOCTOMHCTBA M HEJIOCTATKUA JAHHOTO Me-
To/a

6.2. OnleHOYHBIE CPEACTBA /IUIsl MPOBEIEHHUSI MPOMEKYTOYHOM aTTecTanuu (IK3aMeHa)
6.2.1. IpuMepHbIii epeyeHb BONMPOCOB K IK3AMEHY:

1. B yeM cyTh my1aHUpOBaHUs SKCIIEpUMEHTA?

2. Pa3nnune Hay4HOrO U MPOMBIIIJIEHHOTO SKCIIEPUMEHTA.

3. OcHOBHBIE BUJIBI 33]]a4, PEIIAEMbIX B IUIAHUPOBAHUH HKCIIEPUMEHTA.

4. IlonsTe njaaHa dKCIEpUMEHTA, MATPULIbI [JIAHUPOBAHUS.

5. DTanbl NJaHUPOBAHUS SKCIIEPUMEHTA.

6. OCHOBHBIE KOHIIETIIINA COBPEMEHHOTO MOX0/1a K OpraHU3alluy SKCIEPUMEHTA.

7. Ilonsitue pakropa. TpeboBaHus K GakTopam.

8. OTKJIMK CHCTEMBI, TapaMeTp ONTUMHU3ALINH.

9. UeM OTIIMYAIOTCS TACCUBHBIC U AKTUBHBIE SKCIIEPUMEHTHI?

10. Yem xapakrepusyercsi 00beKT uccienoBanus’? Jlaite onpenencHrue GakTOPHOMY IPOCTPaH-
CTBY.

11. Yto oOpa3yer 11aH 3kcriepuMeHTa?

12. Yto Ha3bIBa€TCS CIIEKTPOM I1aHa?

13. Yto Takoe perpecCHOHHbBIC TTOJIMHOMBI U TJI€ OHU IIPUMEHSFOTCS

14. Ilepeuncaure ycaoBus, HEOOXOIUMBIE JUIsI ONpeieeHns KO3(PPHUIIMEHTOB PErpeCcCHH.

15. Ilponienypa onpeaeneHus JOKaIbHOW 00JaCTH (PAKTOPHOTO MPOCTPAHCTBA.

16. Uto Ha3bIBaeTCs MOJIHBIM (DAKTOPHBIM SKCIIEPUMEHTOM.

17. Ilpuemsl mocTpoeHust MaTpUIbl TuIaHupoBanus [1D.

18. CpoiictBa Matpuisl mianuposanus [1OD.

19. 3auem B MaTpHuIly IUIAHUPOBaHMSI BBOJAT X0?

20. Cmemansble oneHkH B [1DD.

21. Onenka 3¢ dexroB Bzaumonenctaus B [1OD.

22. IpoOHBlii (hakTOPHBIN SKCTIEPUMEHT U MPUHIIUIT HACHIIIEHUS.

23. OnuiuTe miaH HaX0XKJIeHUs! IOCTPOYHON JUCTIEPCUH BBIXOAHOMN BEJIUYNHBI.

24. J1i14 4ero Hy»HO pacdyeTHoe 3HaueHue kodppuiuenta KoxpeHna u kak OH HaXOAUTCS?

25. Yto Takoe kpurepuii CTbIOJEHTA U TJI€ OH UCIOIB3YETCs?

26. J1ns1 4ero olleHUBAIOT, HACKOJIBKO OTJIMYAOTCS CPEJHUE 3HAUYEHNUS yi BBIXOIHOM BEJTMYMHBI,
MOJIyY€HHOM B TOUKaX (DaKTOPHOIO MPOCTPAHCTBA, M 3HAUYEHHUS Vi, TOJIyUYE€HHOTO U3 YPaBHEHUS PErpeccuu
B TeX )K€ TO4Kax (hakTopHOro npocrpancrea? Uem onpenensercs F- kputepuit @uiepa u xkak ero npu-
MEHSIOT?

27. Yem obecrieurBaeTcsi OPTOrOHAIBHOCTh CTOJIOIOB MAaTPHIIbI IJITAHUPOBAHUSI.

28. Onpenenenne OLIKII. Kakum o6pazom mist OLIKII BeiOupaercs uncinoBoe 3Ha4eHHE o (3BE3/I-
HOTO TIeya)?

29. Kakue 3a/1auu pemaroTCs Ipy MPOBEACHUY IKCIIEPUMEHTATIbHBIX UCCIIEI0BAHMMN?

30. Ha3oBuTe OCHOBHBIE BU/IbI METOOB HAYUHBIX MCCIEA0BAHNMN. JlaliTe XapaKTEPUCTUKY KaXk10-
ro u3 BuJ0B. [IpuBeaure npumepsl.

31. Kak paccuuThIBaOT KOJIMYECTBO OMBITOB MTPH IUIAHUPOBAHUU MOJTHOTO (PaKTOPHOT'O SKCIIEPHU-
MEHTa.

32. Kak BBINONHSAIOT IEPEX0 OT JeHCTBUTENBHBIX 3HAYCHUN (PaKTOPOB K KOJAUPOBAHHBIM U 00-
patHo?



6.2.2.
Bapuanr 1.
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IIpuMmepHbIe TeCTOBBIE 3aJaHNUS K IK3aMeHY

Ne
n/a

Bomnpoc

BapI/IaHTBI OTBECTa

1

2

3

I/ICXOI[HBIM, 00s13aTEIIbHEIM AOKYMCHTOM
AJI ITPOBEACHU S HAYYHO-TEXHUYCCKOI'O
HCCICO0BAaHUs ABIACTCA

1. Oruer 0 IIPOBEACHUHN
TEXHUYECKOI'0 UCCIIEIOBAHUS

2. Ilnan Hay4YHO-TEXHMYECKOTO HCCIEI0Ba-
HUS

3. Texnuueckoe 3aJaHHE Ha BBIIOJIHEHUE
Hay4YHO-TEXHUUYECKOI'0 UCCIIEeI0BAHUS

4. MetoarKa HAyYHO-TEXHUYECKOTO HCCIIe-
JIOBaHUS

Hay4HO-

COBOKYITHOCTB TIPUEMOB WJIH OllepaIui
MPAKTUYECKOTO UJIM TEOPETHYECKOTO
OCBOCHUS JCUCTBUTECILHOCTH,
MOJYMHEHHBIX PEIICHUIO KOHKPETHOM
3aJIa4uu — 3TO

1. I[IpakTuka

2. Konuennus

3. Meron

4. Hayunas Teopust

Kak ¢opmynupyercst cBOWCTBO
CUMMETPUYHOCTH IIJIaHA IKCIIEPUMEHTA
OTHOCHUTEIILHO LIEHTpa dKCIIepuMeHTa?

1. CymMa KBaJipaToOB DJIEMEHTOB KaXKI0TO
BEKTOP-CTOJIOIA paBHA HYJIIO.

2. CymMa 3JIEMEHTOB BEKTOPA-CTONONA JUIsI
KaK70ro (hakTopa paBHa HYIIO.

3. CyMMa NO4WICHHBIX ITPOU3BEICHUMN JIFOOBIX
JIBYX BEKTOPOB-CTOJIOII0B MaTPHUIIbI paBHA
HYIIIO.

4. Cymma 2JIEMEHTOB BEKTOpPa-CTOJIONA JIst
Ka)KJ0r0 (hakTopa paBHA YMCITY OIBITOB.

Jaiite onpeneneHne TOHATHIO «QHAIN3)

1. Meton uccnenoBanus, KOTOPbIA BKITFOYA-
€T B ce0s M3yueHue npeaMeTa MyTeM MbIC-
JICHHOT'O WJIM MPAKTUIECKOTO PACUIICHCHUS
€ro Ha COCTaBHBIC JICMEHTHI

2. HayuHo 060CHOBaHHOE MPENIOJIOKEHHE O
HEMOCPEJICTBEHHO HE HAa0II01aeMOM (aKTe
100 0 3aKOHOMEPHOM MOPSIIKE, OOBACHS-
OII[EM M3BECTHYIO COBOKYITHOCTH SIBJICHHIA
3. Meton uccnenoBaHus, KOTOPbIN 3aKIIr04a-
€TCsl B COeIMHEHUH PA3INYHBIX dJIEMEHTOB,
CTOpOH 00BEKTa B €IMHOE 11EJI0€

4. Te mpueMBbI U CPEJICTBA, C IOMOIIBIO KO-
TOPBIX MOJIYYAIOT JOCTOBEPHBIC CBEICHUS,
UCIIONIb3YEMBIE Jaiee sl TOCTPOCHUS
HAyYHOU TEOPUH U BBIPAOOTKH IpaKTHUE-
CKHUX pPEeKOMEHIAIIHA.

Ha xakom »Tarne Hay4HO-TEXHUYECKOTO
HCCIIEIOBAHHS YKa3bIBAETCS, KaKue
BEJIMYHMHBI B ITPOIIECCE IKCTIEPUMEHTA
JIOJDKHBI IMETh TIOCTOSTHHBIE 3HAUCHHUS, a
Kakue Oy1yT U3MEHSThCS,
YCTaHABJIMBAIOTCS JHANa30HbI
U3MEHEHHS IePEMEHHBIX U T.J1.7

1. BHeipeHus 3aKOHUYEHHBIX Pa3padoTOK B
MIPOMBIIIJIEHHOCTh

2. IloAroToBKM U MPOBEIEHUS IKCIIEPUMEH-
TaJIbHOW YaCTU UCCIICIOBAHUS

3. O0paboTKM JaHHBIX 3KCIIEPUMEHTA

4. IlpenBaputenbHON pa3pabOTKH UCCIIEHO-
BaHUs
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No
/i Bomnpoc BapuanTe! oTBeTa
1 2 3
1. Hauano ucciaenoBaHus
2. CocraBiieHre METOIUKHA
3. HudopmanroHHbIH TOKCK
4. TlocTaHOBKY 3aJlayu UCCIJICIOBAHMS
6.
Mm@ 3 4
Ha cereBoM rpaduke BBITOJHEHUS dTama
MH()OPMAIMOHHOTO TIOWCKA U
COCTAaBJICHHUS METOJAUKH UCCIIENOBAHUS
yuacTok Bl oTpaxkaer:
7.
VYkakuTe, Kakou U3 BUJOB ITIONCKa 1. Meron I'aycca-3elinens
AKCTpEMyMa MPEJICTABIICH Ha PUCYHKE: 2. Metopa KpyTOro BOCXOXKIECHUS
X 3. CUMILIIEKC-METOL
4. CnydaiiHasi cTpaTerus Ioucka SKCTpeMy-
Ma
8.
Ha pucynke npencraBieHsl pe3yibTaThl 1.4
HKCIIEPUMEHTA. 2.3
:’l[::::l: Xo | X1 | X2 | X3 Yi Y: Ys j 2 4
L[+l =1 =1 | =1 7,87 | 747 | 1112
2 +1 | +1 | 1 17,23 | 15,42 | 15,64
30 |41 1|+l | -1 655 589 | 1126
9. 4 |44 41| -1 | 849 1091 | 879
5 +1 | 1| +1 2,16 19,84 | 22,39
6 +1 | +1 1| +1 | 32,14 | 27,59 | 28,16
+1 1| +1 | +1 6,85 7.20 9,64
8 +1 | +1 | +1 | +1 | 27,19 | 23,56 | 23,04
YTOYHUTE KOJIMYECTBO TOBTOPEHUN
Ka)KJIOTO OIBITA.
[To cTeneHn HOBU3HBI HAYYHO- 1. HOBYIO TEXHUKY M TEXHHUKY TEKYIIIETO
TEXHHUYESCKHE UCCIICTOBAHUS YPOBHSI
MOAPa3ICIAIOTCS Ha! 2. IPUHIUITHAIEHO HOBYIO TEXHHUKY U HOBYIO
TEXHUKY
10. 3. IPUHIIUIIAATILHO HOBYIO TEXHUKY, HOBYIO

TEXHHUKY, TEXHUKY TEKYILIEr0 YPOBHS U MO-
pPaJIBHO YCTapeBIIYIO TEXHUKY

4. IpUHIMIINAIBHO HOBYIO TEXHUKY, HOBYIO
TEXHHUKY U TEXHHUKY TEKYILErO yPOBHS
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Ne
Bomnpoc BapuanTe! oTBeTa
n/m
1 2 3
Ha pucynke npenctaBieHo KOppesiy- 1. R:<0, R2>0.
OHHOE T10JI€ TOYEK, OTPAXKAIOIIEE 3aBU- 2. R1<0, Rz <0.
CUMOCTb MEX/Y IByMs TapaMeTpamu 3. R1>0, Rz <0.
mporiecca. 4, Ri=R2
AHanu3upys NoJlydyeHHbIC TpaduKH,
YKaXXHUTE MPaBUIbHOE COOTHOLICHHE KO-
11. 3 PHUIUECHTOB KOPPEIISIIIH:
* &
R .;ﬂ Ty R
|
. i «Ba.
“ *. * - m‘
o 2t .
KoaddunmenT koppensunu BeIYUCSIETCS ; Ky
B COOTBETCTBUU C BBIPAKEHUEM: o
o, +0
1. x Ty
kYX
I’yx =
2 0,0,
12. Ky
ryx = B
3 o,—0,
r, = s
yx ( )2
4. Tx "y
Yemy paBen kodpdunuent koppemsuuu, | 1. 0,5
13 comp SSF=2 SSr=4 o,=4 o,=6 |26
. ) ) k) )
K =12 3.15
yx 4.0,33
YKakuTe MpaBUIBLHOE YCIIOBUE BBIOOpA 1. JIOJKHBI BBITIOJHATHCS YCIOBHUS OPTOTO-
3BE3IHBIX TOYEK JJISI TOCTPOCHUS HATBHOCTH, CHMMETPHH U HOPMUPOBKHU
OpPTOTOHAJILHO IIEHTPATLHO- 2. JIOJDKHBI BBITTOJTHATHCS YCIIOBUSI OPTOTO-
KOMITO3UIIMOHHOTO TJIaHA SKCIIEPUMEHTa | HAIbHOCTH U HOPMHPOBKH, & YCIIOBHS CHM-
14 METPHUH MOTYT HE BBITIOJTHATHCS
' 3. JIOMKHBI BBITIOJHATHCS YCIOBUS CHM-
METPHUH U OPTOTOHATTLHOCTH
4. J10MKHO BBIMOJTHATHCS TOJBKO YCIOBUE
CUMMETPUHN
Kakwue 3Ha4ueHUsT MOKET IPUHUMATH 1. TOJIEKO OTpHUIIATEIBLHBIC
15 JUCIIepCHsl aIeKBaTHOCTU? 2. II00bIE
' 3. TOJIBKO HOJIOKUTEIBHbIE
4. moJIOKUTENbHBIC, OTpHUIIaTeTbHBIC U ()
OOBEKTHI, KOTOPBIE paHee He 1. Po6oTsI
CYIIIECTBOBAJIM B IIPUPOJE, HO CO3TaHBI 2. TexHuka
16.
YEJIOBEKOM JIJISl YJIOBIIETBOPEHUS €TI0 3. TexHnonoruu
OTpeIeTICHHBIX TOTPEOHOCTEN — 3TO 4. Arperatbl




13

Bomnpoc

BapuanTe! oTBeTa

2

3

17.

Kakoil u3 yka3aHHBIX IUIAHOB
9KCIEPUMEHTA ABJsAETCH IPOOHON
pernukoit miana I1dD 23

1. Jod 231
2. IdD 241
3. J®D 251
4, [dD 22+

18.

I[aﬁTe OIMPECACIICHUC ITOHATUIO KCUHTE3»

1. Meton uccnenoBanus, KOTOPbIA BKIIOYA-
€T B ce0s1 M3ydeHue IpeaMeTa IyTeM MbIC-
JIEHHOTO WJIM MPAKTHYECKOTO PaCUJICHCHUS
€ro Ha COCTaBHBIC JICMCHTEI

2. HayuyHo 0600CHOBaHHOE MPEATIOI0KEHHUE O
HEMOCPEJICTBEHHO HE HAOI01aeMOM (paKTe
100 0 3aKOHOMEPHOM TIOPSIKE, OOBICHS-
OILIEM U3BECTHYIO COBOKYIIHOCTb SIBJICHUI
3. Meroa uccieIoBaHusI, KOTOPBIN 3aKIr04a-
€TCsl B COCIMHCHUH PA3JIMYHBIX 3JIEMEHTOB,
CTOpPOH 00BEKTA B €JMHOE 1I€JI0€

4. Te mpueMbl ¥ CpEJCTBA, C TOMOIIBIO KO-
TOPBIX TOJYYaIOT JIOCTOBEPHBIEC CBE/ICHUS,
UCIIOJIb3YEMbIE Janiee AJisi MOCTPOCHUS
HAay4YHOW TEOPUH U BHIPAOOTKH MpPaAKTHUIE-
CKHMX PEKOMEHIAIUH.

19.

Ortan «O6paboTka TaHHBIX
AKCIIEPUMEHTA, aHAJU3 U 0000IIeHIE
pe3yNbTaTOBY 3aKaHUMBACTCS

1. BHeapeHnueM 3akOHYEHHBIX Pa3pabOTOK B
MPOMBIIIJIEHHOCTh

2. Pa3pabotkoii pusnueckoit Moaenu 00beK-
Ta UCCIIEJIOBAHUS

3. Onucanuem NpuHIMNA JeHCTBUS 00BEKTa
MCCIIEIOBAHMUS

4. ®opMynupoBaHUEM HOBBIX (aKTOB U 3a-
KOHOB, TGOPETUICCKUX U IPAKTHUCCKHUX BBI-
BOJIOB, OOBSICHCHHH U HAYIHBIX TPEJICKa3a-
HUH.

20.

Ha xakoM 3Tare Hay4yHO-TEXHUUYECKOT O
UCCIICIOBaHMS PEATU3yeTCsl IPOEKT IKC-
NEePUMEHTAIbHON YCTaHOBKHU?

1. BHesapeHus 3aKOHYEHHBIX Pa3pabOTOK B
MPOMBITIJICHHOCTD

2. TloaroToBkH M MpPOBENEHUS HKCIIEPUMEH-
TAJBHOM YacTH MCCIEeIOBAHNUS

OO0paboTKM JaHHBIX KCIIEPUMEHTA

Her npaBunpHOTrO BapmuaHTa

21.

Ha pucynke npeacraBieH OpTOroHalb-
HBIN HEHTPATTbHO-KOMITO3UIIMOHHBIN
rian OLIKII mig aByx dakropos. Yka-
JKUTE, KAKUE TOYKU OTHOCSTCS K SIIPY
IJIaHa

r

8¢

R

3
(=)

Touku 5,6, 7, 8,9
Touku 1, 2, 3,4
Toukm 6, 7, 8, 9
Touka 5

el R a E
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Bapwuanr 2.
Ne
/i Bomnpoc BapuanTel oTBeTa
1 2 3
COBOKYNHOCTh IPUEMOB WJIN ONlepanuil 1. IIpakTuka
MPAKTUYECKOTO UM TEOPETHIECKOTO 2. Konnenius
1 OCBOCHHUS ACHUCTBUTEIHLHOCTH, 3. Merox
' MOJYMHEHHBIX PEIICHUIO KOHKPETHOM 4. Hayunas Teopust
3a/1a4u — 3TO
Oran «O0padoTKa JaHHBIX 1. BuenpenneM 3aKkOHUEHHBIX Pa3pabOTOK B
OKCIIEPUMEHTA, aHAIIU3 U 0000IICHHE MMPOMBIIJICHHOCTD
pe3yIbTaTOB) 3aKAHYUBACTCS 2. Pa3pa6OTKOfI q)H3H‘I€CKOﬁ MOJIeNIH 00BEK-
Ta UCCIIEZIOBAHUS
3. OnucaHreM NpUHIKIA IeHCTBUS 00BEKTa
2. HACCIIEIOBAHUS
4. ®opMynupoBaHUEM HOBBIX (PaKTOB H 3a-
KOHOB, TEOPETUUYECKHUX U MPAKTUUYECKHUX BbI-
BOJIOB, OOBSICHEHHH U HAYYHBIX MpeECcKa3a-
HUM.
VYkaxuTe, Kakod U3 BUJIOB ITOUCKA 1. Merox I'aycca-3eiinens
JKCTpeMyMa IPeCTaBICH Ha PUCYHKE: 2. MeTo KpyTOro BOCXOXKICHHS
o 3. CumIIeKc-MeTo
4. CnyyaiiHasi CTpaTerus noucka 3KCTpemMy-
Ma
3. ;
o
e
UcxonupiM, 00s3aTenbHBIM JOKyMeHTOM | 1. Otuer 0 MIPOBEICHUHT Hay4HO-
JUISl IPOBEJICHUSI HAYYHO-TEXHUYECKOTO | TEXHMYECKOTO HCCIIEIOBAHUS
WCCJICIOBAHMUS SIBIISIETCS 2. Tlman HayYHO-TEXHUYECKOTO HCCIICIOBA-
HUS
4. 3. TexHudueckoe 3aqaHWe HA BBHITIOJHCHHE
Hay4YHO-TEXHUYECKOTO UCCIIEIOBAHUS
4. Meroanka Hay9YHO-TEXHUYECKOTO HCCIe-
JIOBaHUs
Ha kakom »Tane Hay4yHO-TEXHUUYECKOTO 1. Baenpenusi 3aKOHYEHHBIX pPa3padOTOK B
MCCJICIOBAHMS PEATU3YeTCS MPOCKT AKC- | MPOMBIIIIIEHHOCTh
MEPUMEHTAIbHON YCTAHOBKH 2. TloaroToBKU W MPOBENEHUS IKCTIEPUMEH-
5. TaJbHOW YaCTH UCCIICIOBAHUS
3. OOpaboTKH NaHHBIX HIKCIIEPUMEHTA
4. Her mpaBuIbHOTO BapuaHTa
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Ne
/i Bormpoc Bapuants! oTBeTa
1 2 3
Ha xakom sTarne Hay9HO-TEXHUYECKOTO 1. BHenpeHus 3aKOHYEHHBIX Pa3padoTOK B
MCCJICIOBAHMSI YKa3bIBA€TCs, KaKue MIPOMBIIIJIEHHOCTh
BEJIMYHMHBI B ITPOIECCE IKCTIEPUMEHTA 2. I1oaroToBKH U MPOBEACHUS SKCIICPUMEH-
6. JOJI’KHBI UMETh MIOCTOSIHHBIE 3HAUEHUs, @ | TAJIbHOM YacTH HCCIIeI0BaHuUs
Kakue OyyT U3MEHSThCS, 3. O0paboTKM JaHHBIX SKCIIEPUMEHTA
YCTaHaBIIMBAIOTCS TUATIa30HbBI 4. IlpeaBaputenbHON pa3pabOTKH UCCIIEHO-
W3MEHEHHS IePEMEHHBIX U T.J1.7 BaHUS
o crenenn HOBU3HBI HAYYHO- 1. HOBYIO TEXHHMKY M TEXHUKY TEKYILETrO
TEXHUYECKHE UCCIICIOBAHMUS YpOBHS
MOJPA3ICNIAIOTCS Ha: 2. IPUHIUNHAIBHO HOBYIO TEXHUKY U HOBYIO
TEXHHUKY
7 3. IPUHIUITHAATBHO HOBYIO TEXHUKY, HOBYIO
TEXHHUKY, TEXHUKY TEKYILIEr0 YPOBHS U MO-
paJbHO yCTapeBUIYIO TEXHUKY
4. IPUHIUIHAIBHO HOBYIO TEXHUKY, HOBYIO
TEXHHUKY U TEXHUKY TEKYILEro YPOBHS
Ha pucynke npexacrasnens: pedynbratel | 1. 4
JKCIIEPUMEHTA. 2.3
ot Lol [ (o v [ v [ %] |32
Lo+ —1 -1 -1 ] 787 | 747 | 11,12
2 +1 | +1 | 1| 17,23 | 1542 | 15,64
3 +1 1| +1 1| 6,55 5,89 11,26
8' 4 +1 | +1 | +1 1| 849 | 1091 | 8,79
5 +1 | 1| +1 ] 2,16 | 19,84 | 22,39
6 |+l |+l | -1 +1] 3214 2759 28,16
7 +1 1| +1]+1 | 685 7,20 9,64
8 +1 | +1 | +1 | +1 | 27,19 23.56_ 23,04
YTOYHHTE KOTUYECTBO NOBTOPEHH
KaXJIOTO OTIBITA.
JaiitTe onpeneneHe NOHATUIO «cUHTE3» | 1. MeToa nuccrnenoBanus, KOTOPbIH BKIIOYa-
eT B ce0sl U3yueHne mpeaMeTa ImyTeM MbIC-
JICHHOTO WJIM MTPAKTUYECKOTO PacUIeHEHUs
€r0 Ha COCTAaBHBIE AJIEMEHTHI
2. HayyHo 060CHOBaHHOE TPEATOI0KEHUE O
HETOCPEICTBEHHO HE Ha0I0aeMoM (aKTe
71100 0 3aKOHOMEPHOM TOPSIZIKE, OOBIACHS-
FOILIEM U3BECTHYIO COBOKYITHOCTbH SIBJICHUI
9. 3. Meron uccaenoBaHus, KOTOPBINA 3aKIT04a-

€TCS B COCIMHEHNUH PA3JIMYHBIX 3JIEMEHTOB,
CTOPOH 00BEKTa B €IMHOE IIEJI0e

4. Te npueMsbl U CpeACTBA, C MOMOIIBIO KO-
TOPBIX IMOJYYAOT JOCTOBEPHBIE CBEACHUS,
WCTIOJIb3yEMBbIE Aajiee ISl HOCTPOCHUS
HAyYHOU TEOPUU U BBIPAOOTKU MpaKTHUe-
CKUX PEKOMEH 1IN .
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Bomnpoc

BapuanTe! oTBeTa

2

3

10.

Kak hopmynupyercsi CBOWCTBO
CUMMETPHYHOCTH TJIaHA SKCIIEPUMEHTA
OTHOCHUTEJIBHO LIEHTpa dKCIIEpUMEHTA?

1. CymMma KBagpaToB 3JIEMEHTOB KaXJ10T0
BEKTOP-CTOJIONA PaBHA HYIIIO.

2. CymMa 3JIeMEHTOB BEKTOPa-CTOIOA JUIs
KaX/10ro (pakTopa paBHa HYIIIO.

3. CymMma NOWIEHHBIX ITPOU3BENECHUH JIF0OBIX
JBYX BEKTOPOB-CTOJIOIIOB MaTPUIIbl paBHA
HYJIIO.

4. CymMMa 3J1IeMEHTOB BEKTOPA-CTONIONA JUIs
KaX/10T0 (pakTopa paBHA YUCITY OTBITOB.

11.

I[aﬁTe OnpCACIICHUC ITIOHATUIO «aHAJIHU3»

1. MeTox uccnenoBanusi, KOTOPBIN BKIJIIOYA-
eT B ce0s1 U3yueHue mpeaMeTa ImyTeM MbIC-
JICHHOTO WJIM MIPAaKTHYECKOTO pacuJICHEHUS
€ro Ha COCTABHBIE 3JIEMEHTHI

2. HayuHo 000CHOBaHHOE IIPEITIOJIOKEHUE O
HETOCPEICTBEHHO He Ha0IoaaeMoM (akre
1100 0 3aKOHOMEPHOM TOPSIIIKE, OOBIACHS-
IOIIEM M3BECTHYIO COBOKYITHOCTH SIBJICHUI
3. Meton uccienoBaHus, KOTOPBIH 3aKioyda-
eTCsl B COSAMHEHHUH PA3JINYHBIX SJIEMEHTOB,
CTOpPOH 00BEKTA B €JMHOE 1I€JI0€

4. Te mpueMsbl U CPe/ICTBA, C IOMOIIBIO KO-
TOPBIX MOJYYAaOT JOCTOBCPHLIC CBEACHWA,
UCTOJIb3yeMble Jlajiee AJIsl TOCTPOCHUs
Hay4YHOU T€OpUU U BBIPAOOTKU MpaKTHYeE-
CKUX PEKOMEHJaLuH.

12.

™12 13 T4

Ha cereBoM rpaduke BbIIIOTHEHHS dTarna
MH(OPMaLMOHHOTO TIOUCKA U
COCTAaBJIEHUS] METOAMKH MCCIIEA0BaHUS
y4acTok Bl oTpakaer:

Hauano nccnenoBanus
CocraBiieHuE METOOUKN
NupopmaninoHHbINH TOUCK
ITocTaHOBKY 3a7a4n UCCIIETOBaHUS

NS

13.

VYKaxuTe MpaBIWIIBHOE YCIOBHE BHIOOpA
3BE3JIHBIX TOYEK JIJISi TOCTPOSHUS
OpPTOTOHAJILHO IIEHTPALHO-
KOMIO3UIIMOHHOTO TIJIaHA DKCIIEPUMEHTA

1. J1o/KHBI BBITOJTHATHCS YCIOBHS OPTOTO-
HAJIBHOCTH, CHAMMETPUH U HOPMUPOBKH

2. JIOJDKHBI BBIITOJTHATBCS YCIIOBHUSI OPTOTO-
HaJIBHOCTU U HOPMUPOBKH, A YCIOBUSI CUM-
METPUH MOTYT HE BBIOJIHITHCSA

3. JIOMKHBI BBITIOJHATHCS YCIOBUS CHM-
METPHUU U OPTOTOHAIBHOCTH

4. JIoMKHO BBIMOJHSITHCS TOJIBKO YCIOBHE
CUMMETpUHU
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Ne
/i Bomnpoc BapuanTe! oTBeTa
1 2 3
KoadduumeHT KOppensun BIYACISIETCS ; Ky
B COOTBETCTBHUU C BBIPAKCHUEM: =
o, +0
1. X y
Ky
ryX =
2 o, 0,
14. Ky
I’yx = ~
3 o,—0,
r, = s
yx ( )2
n o0,
Ha pucyHke npencraBiieH OpTOrOHaJIb- 1. Touku5,6,7,8,9
HBIM LHEHTPATIbHO-KOMITO3UIIMOHHBIN 2. Toukn 1,2, 3,4
rwian OLKII ns nByx daktopos. Yka- 3. Touku 6,7,8,9
JKUTE, KAKUE TOUYKH OTHOCSITCS K APy 4. Touka 5
IJ1aHa
8D
15. ! o
5 6
I Y Ay
L7 1 T
1 3
9
&P
Kakue 3HaueHUs MOKET MPUHUMATh 1. TOMBEKO OTpHUIIATENBHBIC
JUCTIEPCHST aZIeKBAaTHOCTH? 2. 1100bIe
16. 3. TOJIbKO HOJIOKUTEIHHBIC
4. MOJOXKUTENBHBIE, OTpHUIaTeNbHBIC U ()
Ha pucynke npezacraBiieHO KOppemnsiu- 1. Ri<0, R2>0.
OHHOE T10JI€ TOYEK, OTPAXKAIOIIEee 3aBU- 2. R1<0, Rz <0.
CHUMOCTb MEX/Y IByMs TapaMeTpamu 3. R1>0, Rz <0.
npoiiecca. 4. Ri=R>
AHanu3upys nojydyeHHble rpaduKH,
YKaXXHUTE MPaBUIBHOE COOTHOIIIEHHUE KO-
17 3¢ puLMEeHTOB KOppeNauuu:

R1 Ky
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Ne
/i Bomnpoc BapuanTe! oTBeTa
1 2 3
OOBEKTHI, KOTOpPBIE paHee HE 1. PoGoTsr
CYILIECTBOBAJIA B IPUPOJIE, HO CO3/aHbI 2. Texnuka
18. YEJIOBEKOM JUISl yIOBIETBOPEHUS €TI0 3. TexHosoruu
OIpeIeIEHHBIX MOTPEOHOCTEN — ATO 4. Arperatbl
UYemy paBen koaddunuent koppensuuu, | 1. 0,5
= — = o, = 6
comn S 2,SSI’—4,O'X 4 o, ’ 2.6
19. K 12 3.15
o ? 4.0,33
Kakoli n3 ykazaHHBIX IIJJaHOB 1. 1D 231
AKCIIEPUMEHTA ABJISIETCH JIPOOHOM 2. IdD 241
20. perumkoii muana I1dD 23 3. IdD 2°1
4. JoD 2%+
Bapuant 3.
Ne
w/n Bompoc BapuanTts! oTBeTa
1 2 3
COBOKYMHOCTh IPUEMOB WJIN ONlepanuit 1. IIpakTuka
IIPAKTUYECKOTO WM TEOPETHIECKOTIO 2. Konuenmus
1. OCBOEHMS JEeHCTBUTEIBHOCTH, 3. Metox
MOIYMHEHHBIX PEIIEHUI0 KOHKPETHON 4. Hayunas Teopus
3a/1a4¥ — 3TO
HcxonubiM, 00s13aTenbHbIM TIokyMeHTOM | 1. Otuer 0 IIPOBEJICHUU Hay4YHO-
JUISI IPOBEJIEHUSI HAYYHO-TEXHUUYECKOTO | TEXHUYECKOTO MCCIIeI0BaHuUs
WCCIIEJOBAHMUSI SIBJIAETCS 2. IlnaH Hay4HO-TEXHMYECKOI'O HCCIe0Ba-
2 HUS
' 3. TexHuueckoe 3ajlaHME Ha BBIIOJIHEHUE
HAy4YHO-TEXHUUYECKOI'0 UCCIIEAOBAHUS
4. Metoauka HayYHO-TEXHUYECKOTO HCCIe-
JTIOBaHMSI
Koadduument koppensunu BeIYUCIsIeTCS , Ky
B COOTBETCTBUU C BBIPAKEHUEM: o=
1 o,to,
r, = Ky
yx
2. 0,0,
3. . Ky
T _
3 o,—0,
r, = e
yx ( )2
4. Tx"9y
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No
/i Bomnpoc BapuanTe! oTBeTa
1 2 3
Kakue 3HaueHunst MOKET IPUHUMATD 1. ToNBKO OTpULIATETBHBIC
4 JIACTIEPCHS aJIEKBATHOCTH? 2. JIF00BIE
' 3. TONBKO IOJIOKHUTEIBHBIE
4. moJIOXKUTEJIbHBIC, OTpUllaTesibHbIe U 0
VxkaxnuTe, Kakod U3 BHIOB IOMCKA 1. Meton I'aycca-3elinens
AKCTpEMyMa MPEJICTABIICH Ha PUCYHKE: 2. Metop KpyTOro BOCXOXKIECHUS
% 3. CuMIIeKC-MEeTOI
4. CnyyaiiHasi CTpaTerus o1cKa 3KCTpEMY-
Ma
5.
Ha kakom sTane Hay4YHO-TEXHUYECKOTO 1. BHeapeHust 3akOHYEHHBIX pa3pabOTOK B
MCCJIEI0BAHMS YKa3bIBACTCA, KAKUE MPOMBIIIIEHHOCTh
BEJTMYUHBI B MPOIECCE IKCIIEPUMEHTA 2. IToaroToBKYU M MPOBECHUS SKCIIEPUMEH-
6. JIOJIKHBI IMETh ITIOCTOSSHHEBIC 3HAUCHHS, 4 | TaJIbHOM YaCTH MCCISI0BAHUS
Kakue OyJIyT U3MEHSThCS, 3. O6paboTKM JTaHHBIX KCIIEPUMEHTA
YCTaHaBIMBAIOTCS AHANa30HbI 4. TlpenBapuTenbHOUN pa3pabOTKU UCCIEN0-
N3MCHCHMS TCPCMCHHBIX U T.0.7 BaHUA
[aiite onpenenenne NOHATHIO «cUHTE3» | 1. MeTon nccnenoBaHusi, KOTOPbIN BKIIOYA-
€T B ce0sl U3y4YeHHE MpeIMEeTa IMyTEM MBIC-
JIEHHOTO WJIM MPAKTUYECKOTO pacUICHEHUS
€ro Ha COCTaBHBIC DJICMEHTEI
2. HayuHno 060cHOBaHHOE MIPEIOIIOKEHHE O
HETOCPEICTBEHHO HE Ha0I0jaeMoM (akTe
7100 0 3aKOHOMEPHOM TOPSIIKE, OOBACHS-
7 FOILIEM U3BECTHYIO COBOKYITHOCTb SIBJICHUU
' 3. Meropa uccieoBaHus, KOTOPbIN 3aKiIr0Ya-
€TCSl B COeIMHCHUH PA3JIMYHBIX AJIEMEHTOB,
CTOPOH 00BEKTa B €IMHOE IIEJI0e
4. Te npueMsbl U CpeACTBA, C MOMOIIBIO KO-
TOPBIX MOJYYaIOT IOCTOBEPHBIE CBEJICHNUS,
WCIIONIB3YyEeMBIE Jlajiee JIJIsl TOCTPOSHUS
HAyYHOU TEOPUHU U BBIPAOOTKU MPAKTHUE-
CKUX PEKOMEHIAIN .
Ha kakom »Tane Hay4yHO-TEXHUUYECKOTO 1. BaenpeHusi 3aKOHYEHHBIX pa3pabOTOK B
WCCJICIOBAHMS PEATU3YeTCS MPOEKT AKC- | MPOMBIIIIIEHHOCTh
NEePUMEHTAIbHON YCTaHOBKH? 2. TloAaroToBKU W MPOBENEHUS IKCTIEPUMEH-
8. TaJIbHON YaCTH HCCIICIOBaHUS

3. OOpaboTKHU NaHHBIX HIKCIIEPUMEHTA
4. Her mpaBuIbHOTO BapuaHTa
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Ne
/i Bomnpoc BapuanTe! oTBeTa
1 2 3
Kak popmynupyercst cBOWCTBO 1. CymMma KBagpaToB 3JIEMEHTOB KaXJ10T0
CUMMETPUYHOCTH IIJIaHA SKCIIEPUMEHTa | BEKTOP-CTOJIONA paBHA HYJIIO.
OTHOCHUTEJIBHO LIEHTpa dKCIIEpUMEHTA? 2. CymMa 3JIEMEHTOB BEKTOPA-CTOIOMA JUIs
KaX/10ro (pakTopa paBHa HYIIIO.
9 3. CymMma NOWIEHHBIX ITPOU3BENECHUH JIF0OBIX
' JBYX BEKTOPOB-CTOJIOIIOB MaTPUIIbl paBHA
HYJIIO.
4. CymMMa 3J1IeMEHTOB BEKTOPA-CTONIONA JUIs
KaX/10ro (pakTopa paBHA YUCITY OTIBITOB.
Yemy paBeH kodddunueHt koppensauuu, | 1. 0,5
10 ccuSSf =2 SSr=4 o,=4 o,=6 2.6
k, =12 3.15
» ? 4.0,33
Kakoli n3 yka3aHHBIX IIJIAaHOB 1. 1D 231
AKCIIEPUMEHTA ABJIsIETCH JIPOOHOM 2. 1D 241
11. peruukoii muana I3 237 3. IdD 2°1
4. JoD 2%+
o 1 1. Haugano ucciienoBanus
| | 2. CocraBieHue METOIUKU
i : 3. HudopmanmoHHbIH MTOKCK
! 4. TlocTaHOBKY 3ajjauu MCCJIEIOBAHUS
| ai g ! :
12. I : : : :
™ 12 T3 T4
Ha ceTeBoM rpaduke BHIIOTHEHHUS 3Tama
MH(OPMaLMOHHOTO TIOUCKA U
COCTaBJIEHUS] METOJIMKHU MCCIIeI0OBAHUS
y4acTok Bl oTpakaer:
OOBeKThI, KOTOPbIE paHee He 1. PoGotsl
13, CYIIECTBOBAJIM B IPUPOJIE, HO CO3/1aHbI 2. TexHuka
4eJIOBEKOM JUIsl Y/I0BJIETBOPEHUS €r0 3. Texnonoruu
OTpeIeTICHHBIX TOTPEOHOCTEN — 9TO 4. Arperatsl
Ha pucynke npezacraiensl pe3yabtatel | 1.4
SKCTIEpUMEHTA. 2.3
Homep Xo | X1 | X2 | X3 Y1 Yz Ys 3.8
onbITA 4. 24
L[+l —1 -1 1| 787 | 747 | 1L12
2 +1 | +1 1 1| 17,23 | 1542 | 15,64
3 +1 1|+l 1| 6,55 5.89 | 11,26
14 4 +1 | +1 | +1 1| 849 | 1091 | 8,79
5 +1 1 1| +1 ] 2,16 | 19,84 | 22,39
6 |+l |+l | -1 +1] 3214 2759 28,16
7 +1 1| +1]+1 | 685 7,20 9,64
8 +1 | +1 | +1 | +1 | 27,19 | 23,56 | 23,04

YTOYHUTE KOJIMUECTBO ITOBTOPEHUM
Ka)KIOTO OIIBITA.
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Bomnpoc

BapuanTe! oTBeTa

2

3

15.

ITo cTeneHu HOBU3HEI HAay4YHO-
TCXHUYCCKUEC UCCIICA0BaHUA
noapa3acIsAIrOTCA Ha:

1. HOBYIO TEXHUKY U TEXHUKY TEKYILETO
YPOBHS

2. IPpUHLMIINAILHO HOBYIO TEXHUKY U HOBYIO
TEXHUKY

3. IpUHLMIINATIBHO HOBYIO TEXHHUKY, HOBYIO
TEXHUKY, TEXHUKY TEKYILEr0 YPOBHS U MO-
paJIbHO YCTapeBIIYIO TEXHUKY

4. NpUHUUIIHAIBHO HOBYIO TEXHHUKY, HOBYIO
TEXHHUKY U TEXHUKY TEKYILEro YPOBHS

16.

VYkaxuTe npaBUIbHOE YCIOBUE BHIOOpA
3BE3HBIX TOUEK JIJISl TOCTPOCHUS
OPTOTOHAJILHO IIEHTPAILHO-
KOMIO3UIIMOHHOTO TJIaHA SKCIIEPUMEHTA

1. J1oyKHBI BBIOJIHATHCS YCJIOBHS OPTOTO-
HaJIBHOCTU, CAMMETPUU U HOPMUPOBKHU

2. JIOJDKHBI BBITTOJHATHCS YCIIOBHUSI OPTOTO-
HaJIBHOCTU U HOPMUPOBKH, A YCIOBUS CUM-
METPUH MOTYT HE BBIIOJHATHCSA

3. JIO0IOKHBI BBITIOJTHATHCS YCIIOBUS CHM-
METPUU U OPTOrOHAIILHOCTHU

4. JIOMmKHO BBITIOJHITHCS TOJIBKO YCIOBHE
CHUMMETPUU

17.

I[aﬁTe OnpCACIICHUC ITIOHATUIO «aHAJIHU3»

1. Meron ucclietoBaHusI, KOTOPBIH BKIIFOYA-
eT B ce0s1 M3ydeHHe IpeIMeTa IyTeM MbIC-
JIEHHOTO WJIM MPAKTHYECKOTO PACUICHCHUS
€ro Ha COCTaBHBIE DJIEMEHTHI

2. HayuHno 060cHOBaHHOE MIPEIOIIOKEHHE O
HETOCPEICTBEHHO HE Ha0I01aeMoM (akTe
1100 0 3aKOHOMEPHOM TOPSIIKE, OOBACHS-
FOILIEM U3BECTHYIO COBOKYITHOCTb SIBJICHUI
3. Meton uccnenoBanusi, KOTOPBIN 3aKitoya-
€TCA B COCAMHCHUUN pa3anme DJIEMEHTOB,
CTOPOH 00BEKTa B €IMHOE IIEJI0e

4. Te mpueMBbI U CPEJICTBA, C IIOMOIILIO KO-
TOPBIX MOJYYaIOT JOCTOBEPHBIE CBE/ICHUS,
UCIONIb3YEMbIE Janiee sl MOCTPOCHUS
Hay4YHOU T€OpUU U BBIPAOOTKU IpaKTHYe-
CKHUX PeKOMEHIAIIHA.

18.

Ha pucynke npeacraBieHo KOppensiu-
OHHOE TI0JIE TOUYEK, OTPaXKAOIIIee 3aBH-
CHUMOCTb MEXJly IBYMs NapaMeTpamMu
nporuecca.

AHanu3upys noxy4eHHbIe TpapuKH,
YKa)KUTE MPaBHIIbHOE COOTHOIIIEHUE KO-
3 PUIMEHTOB KOPPEISALUH:

- i 5
R1 . :‘Q %g?:.:"‘ R2
> L4

i

*.
L

1. R1<0, R2>0.
2. Ri1<0, R <0.
3. R1>0, Ry <0.
4, Ri=Ry
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Ne
/i Bormpoc Bapuants! oTBeTa
1 2 3

Ha pucynke npeacraBieH OpTOroHaib- 1. Touku$5,6,7,8,9

HBIH LEHTPAIbHO-KOMITO3UIIUOHHBIN 2. Toukn 1,2,3,4

rian OLIKIT mis aByx akropoB. Yka- 3. Touku 6,7,8,9

JKUTE, KAKUE TOYKU OTHOCSTCA K SIJIPY 4. Touxka 5

nJaHa

$ED
1 2
19. °
3 6
Pl i ™ AR
Ry 7 NP
4 o3
9
D

Oran «O0paboTKa TaHHBIX 1. BHenpenueM 3aKOHYEHHBIX Pa3pabOTOK B

AKCIIEPUMEHTA, aHAJU3 U 0000IIeHIE IIPOMBIITIEHHOCTD

pE3yIbTAaTOB) 3aKaHYNBAECTCS 2. Pa3pa60TK0171 (1)I/ISI/I"ICCKOI‘/'I MOJCIN 00BEK-
Ta UCCIICI0OBAHMS
3. Onucanuem npuHIMNA JHCTBUS 00BEKTa

20. WCCIIETIOBAHMUS

4. ®opMynupoBaHUEM HOBBIX (PaKTOB U 3a-
KOHOB, TEOPETUYECKHUX U MPAKTUYECKHUX BbI-
BOJIOB, OOBSICHEHU U HAyYHBIX MpeJCKa3a-
HUM.

6.3. Onucanne mnokasarejeil M KpUTepHeB
OlleHUBAHUS
6.3.1. Kputepuu onieHOK NMPOMe:KyTOYHOI aTTecTanuu (3K3aMeH)

KOHTPOJIA YCHI€EBACMOCTH, OIIMCAaHHUEC IIKaJ

Onenka

IToporosblii ypoBeHb

Yray0JieHHbII

IpoaBuHyTHIN’

CTyneHT He 3HaeT
3HAYUTEIILHON YacTU
Marepuana, JOMmyCKaeT
CYIIIECTBEHHBIC OIIMOKH B
OTBETaX Ha BOMPOCHI

MTOBEPXHOCTHO 3HACT
MaTeprag OCHOBHBIX
pa3esioB U TeM
y4eOHOU TUCITUTIITNHBI,
JIOMYCKaeT HETOYHOCTH
B OTBETE Ha BOMPOC

3HaeT MaTepual,
IPaMOTHO U 1O
CYLIECTBY M3JIaraer
€ro, JA0IycKast
HEKOTOpbIE

HETOYHOCTHU B OTBECTEC

Ha BOIPOC.

«2» OCBOEHMS YPOBeHb OCBOECHHSI | YPOBEHb OCBOEHHSI
(Hey10BJI€TBOPUTEIBLHO) «3» «4» «»
(Y10BJIETBOPHUTEJIBHO) (xopo1o) (OTJINYHO)
CTylIeHT B TOJTHOM
CryneHT xopouio N
CryneHt 00BEMeE 3HAET

Marepuanl,
rpaMOTHO U TIO
CYILIECTBY U3JIaraeT
€ro, He JIoIycKas
CYILIECTBEHHBIX
HETOYHOCTEH B
OTBETE Ha BOMPOC

He ymeer Haxonuts
perieHus: OOJIBITUHCTBA
MPEyCMOTPEHHBIX
MPOrpaMMoil 00ydeHUS
3aJaHuN

HWuorna saxomur
pelieHus,
MPEIyCMOTPEHHBIE
POrpaMMoOit 00ydIeHHS
3aJaHui

YBEPEHHO HAXOAUT
perieHus,
MPEAyCMOTPEHHBIC
IpOrpaMMon
00y4eHUS 3aJIaHNi

Be3ommbouno
HaXOJIUT PEIICHHUS,
MIPETYCMOTPECHHBIC

IIPOrpamMmou
00yJeHUS 3aTaHUi
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Onenka
IToporoBblii ypoBeHb YrayosjaeHHbIi IIpoaBuHYTHIH
«2» OCBOCHHS YPOBEHb OCBOCHHUSI | YPOBEHb OCBOCHHS
(Hey10BJIETBOPHUTEJIBHO) «3» «4» «5»
(YA10BJIETBOPHUTEJIBHO) (xopomo) (OTJIMYHO)
[IpenycMoTpeHHbIE
BonpmuHCcTBO [IpenycMoTpeHHbIE [IpenycMoTpeHHbIE pnﬂ};r aMll)\/Ioﬁ
PEeLyCMOTPEHHBIX IPOrpaMMoil 00ydeHust IpOrpaMMon porp
. oOyueHus 3aJaHus
IpOrpaMMoii 00ydeHus 3a/1aHUS] BBIIIOJIHEHBI oOy4deHus 3alaHus GO
3a/laHuil HE BBIIIOJIHEHO Y/IOBJIETBOPUTENIBHO | YCIIEUIHO BBHIMOJIHEHBI y
BBIIIOJIHEHBI

Hpumepuaﬂ WKailad OueHUBAHUA 3HAHUI 8 MECM OGO ¢0pM€.‘

KoanyecTBO NpaBUJIBHBIX OTBETOB,
% Ounenka
0-49 HeynoBineTBopuTeNsHO
50-65 Y 10BII€TBOPUTEIIHHO
66-85 Xoporio
86-100 OTiangHOo

6.3.2. Onucanue MIKAJbl 1 KPUTEpHeB OLEHUBAHMS /IS NIPOBeeHNUs MPOMEXKYTOUYHOI aTTe-
cTauuu B popMe KypcoBoii padoThl
CTyIeHT BBINOJIHAET KypCOBOM IIPOEKT B COOTBETCTBUU C rpauKOM, IPUHATHIM Ha 3aceAaHuU Kadeapbl.
OrneHka MOKET OBITH CHIDKEHA 332 HECOOJIOCHNE YCTaHOBJICHHOTO Kadeapoii rpaduka.

Ouenka
IToporosblii ypoBeHb Yri1y0/1eHHBIH IIpoaBuHyTHIN
2» OCBOCHHUA YPOBEHb OCBOCHHUSI | YPOBEHb OCBOCHHS
(Hey1OBJIETBOPUTEIBLHO) «3» «“» «>»
(Y10BJIETBOPUTEJIBHO) (xopoio) (OTJINYHO)

CTyZIeHT BBIOIHWII
KYpCOBOM MPOEKT ¢
HEKOTOPBIMHU HE3HA-
YUTETHHBIMH OILINO-
KaMM U HETOYHOCTSI-
mu. IIpu 3amure
KYpCOBOTO IIPOEKTa
JIEMOHCTPHUPYET XO-
poLIYyI0 TEOpETHYE-
CKYIO IOJITOTOBKY.
XO0poLIo CIIpaBIIsAeT-
Csl C pelIeHUEM 3a-
Jla4, IpeyCMOTPEH-
HBIX IPOrpaMMOi
y4eOHON JUCITUTIITH-
HBI

CTyzeHT BBINOIHUI
KYpPCOBOM IPOEKT
IIOJIHOCTBIO B COOT-
BETCTBUU C 3a/1aHU-
eM. [Ipu 3amure
KypCOBOTO MPOEKTa
JNEMOHCTPHUPYET BbI-
COKYIO TeopeTuye-
CKYIO IIOJITOTOBKY.
VYenemno cnpasiis-
€TCsl C pellieHueM
3a/1a4, pe1ycMoT-
PEHHBIX POTPaMMON
yueOHOM TUCITUILIHU-
HBI

CTyZeHT BBIOIHUIT
KYPCOBOM IPOEKT ¢
CYILLECTBEHHBIMU
omnbOkamu. [Ipu 3amu-
T€ KypCOBOI'0 IIPOEKTa
JEMOHCTPHUPYET Cia-
OyI0 TEOPETHUYECKYIO
noarotosky. [Ipu pe-
LICHUH 3a/1a4, TIpeay-
CMOTPEHHBIX MPOTpam-
MOU yueOHOM THUCIIH-
IUTMHBI, TOMTYCKaeT He-
TOYHOCTH, CYILIECTBEH-
HBIE OITUOKH

CTyneHT He BBIIOIHUIT
KYpPCOBOM IPOEKT B COOT-
BETCTBHH C 3a1aHueM. He
BJIaJIeeT TEOPETUUECKUMU
3HAHUAMU 10 U3y4aeMOMn
mucuuiuinae. Heodxomu-
MBI€ TIPAaKTUIECKHE KOM-
MEeTEHINH He cHOPMUPO-

BaHBI
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7. YHEBHO-METOANYECKOE U UTHOOPMALMOHHOE OBECIIEYEHUE
AACHUITIINHBI
7.1. PekomenayeMas aureparypa
7.1.1. OcHoBHasi iMTEpPaTYypa

1. BacuiibeBa H.B., ®enoposa D.P., boiiko A.B. IlnanupoBanue sxkcnepuMerTa. Y 4eOHOE 1MoCco-
oue. CII6, Cankr-IlerepOyprckuii ropusiii yausepeutet, 2021. 75 c.

2. BacunbeBa H.B. [InanupoBanue skcnepuMenTa. MeToinueckrue yka3anusi K IpakTUUYECKUM pa-
6otam. CII6, Cankr-IlerepOyprckuii ropubiii yausepcuret, 2018. 50 c.

3. 'openog, C.B. OcHOBBI HayuHBIX HcclenoBaHui: yaeoHoe nocooue / C.B. I'openos, B.I1. T'o-
penos, E.A. I'puropses; oz pex. B.I1. ['openosa. - 2-e u3., ctep. - Mocksa; bepnun : lupexkr-Menua,
2016

http://biblioclub.ru/index.php?page=book_view_red&book_id=443846

4. KomnbrotepHoe moenupoBanue: yueoHuk / B.M. I'panos, I'.B. Oeukun, I1.B. Oeukun, I1.B.
PynakoB — M. : KYPC : UHDPA-M, 2018. — 264 c.

http://znanium.com/bookread2.php?book=911733

5. [InannpoBaHue HaydHOTO YKcniepuMenTa: Yueonuk / B.A.Bonocyxun, A..Tumenko, 2-e u3.-
M.: U1l PUOP, HUIT UH®PA-M, 2016

http://znanium.com/bookread2.php?book=516516

7.1.2. lonoTHUTEIBHASI IUTEPATypa

1. AxnazapoBa, CBetriana JlazapeBHa. MeTO bl ONTUMH3AIMH SKCIIEPUMEHTA B XUMUYECKON TEX-
HoJtoruu : yueb. mocobue st By3oB / C.JI. Axnazaposa, B.B. Kadapos. - U3n. 2-e, mepepad. u gorr. - M.
Bricmag mkomna, 1985

2. MeTo/el onTHMaNBHBIX pemieHuil: Yueonnk / Mactsiea U.H., 'opembikuna I'.1., CemeHuxu-
Ha O.H. - M.: KYPC, HUIL] UH®PA-M, 2018. - 384 c.

http://znanium.com/bookread2.php?book=944821

3. Cadumn, P.I'. OcHOBBI Hay4YHBIX HccaenoBaHui. Opranu3anus 1 MIaHUPOBAHUE IKCTIEPUMEHTA!
yuebHoe nocobue / P.I'. Capun, H.®. Tumepbaes, A.W. BanoB ; MunucTepcTBO 00pa3oBaHus U HAYKU
Poccun, @enepanbHoe TocyapcTBEHHOE OI0IKETHOE 00pa30BaTebHOE YUpexkIeHHE BhICIIEro npodec-
CHOHAJIBHOTO 00pa3oBanus «Ka3zaHCKHUI HAIIMOHATBLHBIN HCCIIEIOBATEIHCKUM TEXHOJIOTHYECKUN YHUBED-
cureTy. - Kazansp : U3marenscreo KHUTY, 2013

http://biblioclub.ru/index.php?page=book_view_red&book_id=270277

7.1.3. YueOHO-MeTOANMYECKOE 00ecIeueHne

MGTOI[I/ILICCKI/IC YKazaHud K MPAKTUYCCKHUM 3aHATHAM 110 JUCHUIIJIMHE ((OCHOBBI HAaYYHBbIX
I/ICCJ'IG)IOB&HI/Iﬁ, OpFaHI/ISaHI/ISI nu HJ'IaHI/IpOBaHI/IC 3KCHCpI/IM€HTa» HpI/IBe,Z[eHI)I Ha HopTane
MH(pOPMAIMOHHO-00pa30BaTeIbHBIX PecypcoB ['OpHOro yHUBEpCHUTETA 10 AAPECY:

http://ior.spmi.ru/system/files/pr/pr_1541660505.pdf

7.2. Ba3pl TaHHBIX, YJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI, HHPOPMAIIMOHHO-CIPABOYHbIE U
MOMCKOBbIE CHCTEMBbI

1. «Axkanemuaeckuit kabunet»: http://www.netcabinet.ru

2. bubnmuoreka I'ymep — rymanutapssle Hayku: http://www.gumer.info

3. EBponeiickas mudposas 6udbnuorexa Europeana: http://www.europeana.eu/portal

4. TupopMallmoOHHO-U3/1aTeNbCKUI LIEHTP MO T'€0JIOTUH U HEPOII0Ib30BaHUI0 MUHHUCTEPCTBA MPH-
ponHbIX pecypcoB u 3konoruu Poccuiickoit denepannu OO0 «'EOMHO®OPMMAPK»:
http://www.geoinform.ru

5. UudopMaimoHHO-aHATUTHYCCK U 1IeHTp «Mmuuepam»: http://www.mineral.ru/

6. Koncynprantlliroc: cripaBouHO-TIOMCKOBas cucTeMa: www.consultant.ru

7. Mupogas nudposas oubmmoreka: http://wdl.org/ru

8. Hayunas snexTpoHHas 6ubnmoreka «Scopus»: https://www.scopus.com

9. Hayunas anektponnas oubnumoreka ScienceDirect: http://www.sciencedirect.com


http://biblioclub.ru/index.php?page=book_view_red&book_id=443846
http://znanium.com/bookread2.php?book=911733
http://znanium.com/bookread2.php?book=516516
http://znanium.com/bookread2.php?book=944821
http://biblioclub.ru/index.php?page=book_view_red&book_id=270277
http://ior.spmi.ru/system/files/pr/pr_1541660505.pdf
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10. Hayunas snexktponHnas 6uommoreka «eLIBRARY»: https://elibrary.ru

11. Hayuyno-texauueckas 6ubnamoreka SciTechLibrary: http://www.sciteclibrary.ru

12. ITouckoBbie cuctemsul: Yandex, Rambler, Yahoo u ap.

13. Iopran «I'ymanutapaoe obpazoBanue»: http://www.humanities.edu.ru

14. Cucrema '’APAHT: 31eKTpOHHBIN NEPUOINYECKUIN CIIPABOYHHUK: WWW.garant.ru

15. ®enepanpHoe xpanunuie «EnuHas komtekuus mudpoBbIX 00pa30BaTENbHBIX PECYPCOBY:
http://school-collection.edu.ru

16. ®enepanbublit mopran «Poccuiickoe oopazoBanuey: http://www.edu.ru

17. DnexkrponHnas 6udimoteka Poccuiickoit I'ocynapctBennoi bubanorexu (PI'B):
http://elibrary.rsl.ru

18. DnekTponHas 6ubimoTeka yaeOHuKOB: http://studentam.net

19. Dnexrponnas 6ubnanoreuHas cucrema «HarmonanbHeli UppoBoit pecypc «PyKOHT»»:
http://rucont.ru/

20. D1eKTpOHHO-0MOIMOTEYHAs CUCTEMA U31aTENIbCKOrO LEHTpa «JIaHb»:
https://e.lanbook.com/books

21. DaexTporHO-6ubIMOTeuHas cucteMa «IBC IOPANTY: www.biblio-online.ru

22. « DHIMKIIONEANH | cIoBapu»: http://enc-dic.com

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuaIbHO-TEXHUYECKOE OCHAIIIEHHEe ayTUTOPHii

Criennanu3upoBaHHbIE AyAUTOPHUH, UCIIOJIB3YEMBIE IIPU IIPOBEIECHUH 3aHATUN JEKIIMOHHOTO TUIIA U
MIPaKTUYECKUX (CEMUHAPCKUX) 3aHATUN, OCHAILEHbl MYJIbTHUMEIUNHBIMU MPOEKTOPAMU U KOMILJIEKTOM
annaparypsl, IO3BOJISIOIIEH IEMOHCTPUPOBATh TEKCTOBbIE U TpapUUeCcKue MaTepUabl.

B yueOHOM mporecce MCMONb3yeTcss KOMILIEKT JEMOHCTPALMOHHBIX CTEHJIOBBIX MaTEpUajoB IO
TEMaM Kypca.

8.1.1. Ayautopuu Ajs NpoBeJeHUs JCKIUOHHBIX 3aHATHI

128 nocaoounvix mecm

OcnameHHOCTh: CTOJI MMCBbMEHHBIN — 65 IIT., CTYJ ayAUTOPHBIN — 128 mT., Kpecao ayJuTOpHOE —
1 wr., TpubyHa — 1 wr., TpuOyHa HacTonbHasg — | 1IT., JoCKa HacTeHHast — 2 mT., komnbiotep 400G1,
N9ES8ES — 1 wt., monutop PROLITE TF1734MC-B1X — 1 mir., skpan SCM-4308 — 1 wT., npoekTop
XEED WUX6010 — 1 mT., cucrema akyctudeckas Sound SM52T-WH — 8 mr., mutakat — 9 mir.

IlepeyeHp nMIIEH3MOHHOrO MporpamMmHoro obecneuenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, Microsoft Open License, AHTUBHpPYCHOE NpPOTPaMMHOE
obecneuenne Kaspersky Endpoint Security, 7-zip (cBoGomno pacmpoctpansemoe I10), Foxit Reader
(cBobomHO pacmpoctpansiemoe [10), SeaMonkey (cBobomno pacmpoctpansemoe I[10), Chromium
(cBoGomHO pacmpoctpansiemoe [10), Java Runtime Environment (cBoGomno pacmpoctpansiemoe [10),
doPDF (cBobomno pacnpoctpansemoe [10), GNU Image Manipulation Program (cBoGomnHO
pacnpoctpansiemoe I10), Inkscape (cBobGomuHo pacmpoctpansiemoe I10), XnView (cBoOOIHO
pacnpoctpansiemoe I10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe [10), FAR Manager
(cBo6oaHO pacnpoctpansemoe 110).

60 nocadounwvlx mecm

Cron mucbMeHHBIN — 31 1T., cTyn ayauTopHbil — 60 mT., Kpecno ayautopHoe — 1 mrt., TpuOyHa
HAcToJbHAs — | mT., JOCKa HamoJibHas MoOwiapHas — 1 mT., HOyTOyk 9ONBOAO2-VQ1400 — 1 mmr.,
npoektop XEED WUX450ST — 1 wrt., 3xpan SCV-16904 Champion — 1 mir., mimakat — 5 mrT.

[lepeueHp AHMIIEH3MOHHOTO NporpaMMmHoro obOecmneudenusi: Microsoft Windows 8 Professional,
Microsoft Office 2007 Professional Plus, AHTuBHpycHOe mporpammHoe obecredenne Kaspersky
Endpoint  Security, 7-zip (cBobGomHo pacmpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe [10), SeaMonkey (cBob6omuo pacmnpoctpansemoe I[10), Chromium (cBoGOIHO
pacmpoctpansemoe [10), Java Runtime Environment (cBo6omuno pacmpoctpansemoe [10), doPDF
(cBoboano pacnpoctpansemoe [10), GNU Image Manipulation Program (cBo6oaHO pacmpocTpaHsemoe
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I10), Inkscape (cBobGomHO pacmpoctpansemoe [10), XnView (cBoboaHO pacmnpoctpansiemoe I10), K-Lite
Codec Pack (cBoboano pacrpocrpansemoe I10), FAR Manager (cBo6oHO pactpoctpansiemoe [10)

8.1.2. Ayautopum 1Jisl IpoBeAeHNs MPAKTHYECKUX (CEMHMHAPCKUX) 3aHATHI

32 nocadoyHwvix mecma

Cron mucbMeHHBIN — 17 1WT., CTyaA ayAuTOpHBIA — 32 mWT., Kpecio ayautropHoe — 1 mrt., TpuOyHa
HacTosbHas — 1 mWT., JOCKa HacTeHHas — | WT., muakar — 6 wr.

[lepexatnast mynbTHUMeuiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); meime npoBogHast Genius Laser; mpoektop DLP Texas Instruments VLT
XD600LP; croiika nepeaBukHasi METANIMYECKAsi MHOTOSIPYCHas ).

[lepedyeHr NMIIEH3MOHHOTO TMporpamMmHoro obecrnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AntuBupycHoe mnporpammuoe obecneuenue Kaspersky Endpoint
Security, 7-zip (cBob6omuo pacmpoctpansemoe I10), Foxit Reader (cBobomno pacmpoctpansiemoe I10),
Sea Monkey (cBo6oano pacnpoctpansiemoe [10), Chromium (cBo6omHo pacnpocrpansemoe [10), Java 8
Runtime Environment (cBo6oano pacnpoctpansemoe [10), do PDF (cBoGonno pacnpoctpansemoe I10),
GNU Image Manipulation Program (cBoGomuo pacnpoctpansemoe I1O), Inkscape (cBoOomHO
pacnpoctpansiemoe 110), Xn View (cBoboano pacmpoctpansemoe 110), K-Lite Codec Pack (cBoGonno
pacmpoctpansiemoe [10), FAR Manager (cBo6oaHo pactpoctpansiemoe [10).

30 nocadounwvix mecm

Cros nuceMeHHbI — 16 mrT., cTyn ayautopHsiii — 30 wT., Kpecino ayautopHoe — 1 mr., TpuOyHa
HacToJbHas — | WIT., TOcKa HacTeHHas — | IIT., MaKaThl — 5 IIT.

[epekatnas MynbTuMenuiiHas ycranoBka (HoyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbims npoBognast Genius Laser; npoektop DLP Texas Instruments VLT
XD600LP; crolika nepenBrKHAsT METALTHYECKAst MHOTOSIPYCHAs).

IlepeyeHp NUIIEH3MOHHOTO MporpaMMmHoro obecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AuntuBupycHoe mporpammHoe obecredenue Kaspersky Endpoint
Security, 7-zip (cBoboxuo pacmnpoctpansemoe I10), Foxit Reader (cBob6oano pacmpoctpansemoe I10),
Sea Monkey (cBo6oanO pacmipoctpansiemoe [10), Chromium (cBoGoHO pactpoctpansemoe [10), Java 8
Runtime Environment (cBo6oano pacmpoctpansemoe [10), do PDF (cBo6onno pacnpoctpansiemoe I10),
GNU Image Manipulation Program (cBoGoano pacmpoctpansiemoe I10O), Inkscape (cBoGomHO
pacnpoctpansiemoe [10), Xn View (cBoboaHo pacmpoctpansiemoe I10), K-Lite Codec Pack (cBo6omHO
pacmpoctpansiemoe [10), FAR Manager (cBo6oano pacnpoctpansiemoe [10).

28 nocaooumnvix mecm

Crost mucbMeHHBIH — 15 mWT., CTYN ayAUTOpHBIA — 28 IIT., Kpeciao ayAuTopHoe — 1 mr., TpuOyHa
HacTonpHas — | mT., Mocka HacTeHHas — | mT., mIakaT — 5 mrT.

[lepexatHast MmynpTuMenuiiHas ycraHoBka (HOyTOyk Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbiue npoBoanas Genius Laser; mpoexktop DLP Texas Instruments VLT
XD600LP; croiika mepenBkKHAs METALTHYECKAass MHOTOSIPYCHAs).

[lepeyeHp JUIIEH3MOHHOTO MporpammHoro obGecneyenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AuntuBupycHoe mnporpammuoe obOecrieuenune Kaspersky Endpoint
Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBobomnHo pacnpoctpansiemoe [10),
Sea Monkey (cBob6oano pacrpoctpansemoe [10), Chromium (cBo6omHo pacmpoctpansemoe 110), Java 8
Runtime Environment (cBo6oano pacmpoctpansemoe [10), do PDF (cBo6onno pacnpoctpansiemoe I10),
GNU Image Manipulation Program (cBoGoano pacmpoctpansiemoe I10O), Inkscape (cBoGomHO
pacrpoctpansiemoe I10), Xn View (cBoGonHo pacnpoctpansemoe I10), K-Lite Codec Pack (cBo6oaHO
pacmpoctpansemoe [10), FAR Manager (cBo6oan0 pactpoctpansiemoe [10).

8.2. [loMemieHus AJ1s1 CAMOCTOATEILHOM padoThI

1. OcHaleHHOCTh MOMEIICHUS ISl CaMOCTOSATENbHON paboTel: 13 mocamounbix mect. Ctynm — 25
MIT., CTOJ — 2 IIT., CTOJ KOMIBIOTEPHBIN — 13 mmT., mkad — 2 mT., J0CKa ayIUTOpHAs MapKepHas — 1 miT.,
APM yuebnoe I1K (Mmonutop + cucremusiii 610k) — 14 mr. Joctym k cetu «HTEpHET», B AIEKTPOHHYIO
“H(pOPMaITMOHHO-00Pa30BATENBHYIO Cpely Y HUBEPCUTETA.
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[lepedyeHr nUIEH3MOHHOTO mMporpaMMHoro obecredeHus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTtuBHpycHOe mporpammHoe obecriedenne: Kaspersky
Endpoint  Security, 7-zip (cBobGomno pacmpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHo pacmpocrpansemoe I[10), SeaMonkey (cBOOOIHO
pacmpoctpansemoe [10), Chromium (cBoGomno pacnpoctpansemoe I10), Java Runtime Environment
(cBobGomHo pacmpoctpansiemoe [10), doPDF (cBobomno pacmpoctpansemoe I10), GNU Image
Manipulation Program (cBoGoauo pacmpoctpansiemoe I10), Inkscape (cB0GOIHO pacmpocTpaHseMOe
I10), XnView (cBobomgHO pacmpocrtpansemoe I10), K-Lite Codec Pack (cBobGomHo pacmpoctpaHsiemoe
I1O), FAR Manager (cBo6oaH0 pactpoctpansemoe [10).

2. OCHaIEHHOCTh MOMEMICHHSI IS CaMOCTOSTEIbHONM paboThl: 17 mocamounbix mect. Jlocka ans
nuchMa MapkepoM — | 1mT., pabodme MecTa CTyAeHTOB, obopymoBanubie [IK ¢ moctyrmom B ceTh
VYuuBepcurera — 17 mr., MyTbTUMEAUNHHBIA TIpoekTop — 1 1mT., APM npenonaBarenst miast paboTsl ¢
MyJibTEMEANA — | mMT. (CKCTEMHBIA OJIOK, MOHUTOPBI — 2 MIT.), cTOod — 18 mT., ctyn — 18 mr. JocTym k
cetu «MIHTEpHETY, B AIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepedyeHb TUIEH3MOHHOTO MporpaMMHoro obecrnedeHus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, antuBHpycHoe mnporpamMmmuoe obOecrneueHue: Kaspersky
Endpoint  Security, 7-zip (cBobomHO pacnpoctpansiemoe I10), Foxit Reader (cB0oGOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHO pacmpocrpansemoe [10), SeaMonkey (cBOOOIHO
pacnpoctpansiemoe I10), Chromium (cBoGoano pacmpoctpansemoe I10), Java Runtime Environment
(cBobomHo pacmpoctpansiemoe [10), doPDF (cBobGomuo pacmpocrpansemoe I[10), GNU Image
Manipulation Program (cBo6omuo pacmpoctpansemoe [10), Inkscape (cBoOomHO pacmpocTpaHsiemoe
I10), XnView (cBobomHO pacnpocrtpansemoe [10), K-Lite Codec Pack (cBobGomHO pacmpoctpaHsiemoe
I10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

3. OcHalleHHOCTh IOMEILIEHUs Il CaMOCTOATENbHOW padoTel: 16 mocamounsix MecT. CTon
KOMITBIOTEPHBIN ISl CTYACHTOB (THI 4) - 3 IIT., CTOJT KOMIBIOTEPHBIN A CTyJAEHTOB (TUMl 6) - 2 miT.,
CTOJI KOMITBIOTEPHBIN JIJIsl CTYAEHTOB (Tum 7) - 1 mT., Kpeciio mpenoaasarens (CeTka, BET YepHbIi) - 17
IIT., IOCKa HaIoJibHas MOOMJIbHasi Oeslass MarHUTHO-MapkepHas «Magnetoplan» 1800MM*x1200mMm - 1
mT., MOHOOJOK Lenovo M93Z Intel Q87 - 17 mr., mnakat - 5 mr. Joctyn k cetu «MHTepHET», B
JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpely Y HUBEpCUTETA.

[lepeuenp nHMIIEH3MOHHOTO mporpaMMHoro obOecnedenus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nporpamMmmHoe obecrieuenue: Kaspersky
Endpoint  Security, 7-zip (cBobomHo pacmpoctpansemoe I10), Foxit Reader (cBOOOIHO
pacmpoctpansemoe I10), Foxit Reader (cBobomuo pacmpoctpansemoe I10), SeaMonkey (cBoO6omHO
pacnpoctpansiemoe I10), Chromium (cBoOoano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobomno pacmpoctpansiemoe [10), doPDF (cBobomno pacmpoctpansemoe I[10), GNU Image
Manipulation Program (cBo6omno pacmpoctpansemoe I10), Inkscape (cBoGogHO pacmpocTpaHsiemoe
I10), XnView (cBo6omuo pacmpoctpansemoe [10), K-Lite Codec Pack (cBobomHo pacmpoctpansemoe
I10), FAR Manager (cBobomno pacmpoctpansiemoe I1O), Cisco Packet Tracer 7.1 (cBoboano
pacmpoctpansemoe I10), Quantum GIS (cBobGomno pacmpoctpansiemoe [10), Python (cBoGomHO
pacrpoctpansiemoe I10), R (cBobonno pacnpoctpansemoe I10), Rstudio (cBobomHO pacnpocTpaHsiemoe
I10), SMath Studio (cBo6omHo pacmpoctpansemoe [10), GNU Octave (cBOOOJHO pacmpocTpaHsIeMoe
I10), Scilab (cBo6onHO pacnpocTtpansemoe 110).

4. YutanbHbIE 3aJIBI:

OCHaIEHHOCTh: KOMIIBIOTEpHOE Kpecno 7875 A2S — 35 mit., cTon KoMmnbroTepHbId — 11 mrT., Mo-
HoOoK Lenovo 20 HD - 16 mT., nocka HacteHHas 6enast - 1 wt., morutop XK Philips - 1 mT., MoHHTOp
HP L1530 15tft - 1 ., ckanep Epson Perf.3490 Photo - 2 mir., cuctemusiit 610k HP6000 — 2 mir; cren-
JaX OTKPBITHIN - 18 miT., Mukpodon JI-880 ¢ 071c.4. - 2 mT., KHWKHBINA mKad - 15 mT., mapra - 36 mrT.,
cTyn - 40 mr.

[lepeueHb NUIIEH3MOHHOTO MPOTPAMMHOTO OOecreueHus:: ABTOMaTU3UPOBaHHAS WH(OPMAIIMOH-
Ho-6nbnmnoreunas cucrema (AUBC); MARK-SQL, Upbuc, nocryn B Uurepuer; Microsoft Windows 7
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Professional; Microsoft Office 2007 Professional Plus; AntuBHpycHOE MporpaMMHOE OOeCICUCHHE
Kaspersky Endpoint Security.

5. UnranbHbIN 31

OcHamiennocts: ammapar Xerox W. Centre 5230- 1 mt., ckanep K. Filem - 1 mr., komupoBaiis-
HbIW anmapar - 1 wr., kpecno — 521AF-1 ., morutop XK HP22 - 1 mt., Mmouutop XKK S.17 - 11 .,
npuntep HP L/Jet - 1 mr., cuctemnsiit 6ok HP6000 Pro - 1 mit., cucremusiii 610k Ramec S. E4300 —
10 mt., ckanep Epson V350 - 5 mr., ckanep Epson 3490 - 5 mr., cron 160x80%72 - 1 mrT., ctym 525
BFHO030 - 12 mr., mixad katanoxubii - 20 mr., ctyn «Komobay -22 mT., cron 80x55%72 - 10 .

6. YnutanpHbIN 3211

Ocnamennocts: kHWKHBIN mkad 1000%3300x400-17 mr., cton, 400x180 Turanuk «Pico» -
1 mir., cTON MUCBMEHHBIH ¢ TyMOo# — 37 mT., kpecio «Cannes» depHoe - 42 mT., Kpecio (KpeMoBoe) —
37 wr., Tenesuzop 3DTV Samsung UESSS9AT - 1 mr., Monutop Benq 24 - 18 wr., mudposoit UK-
tpancuBep TAIDEN - 1 ., mynsT ans npesentauuid R700-1 mr., monob6mok Lenovo 20 HD - 19 mr.,
ckanep Xerox 7600 - 4mr. Ilepedyens TUIIEH3MOHHOTO MPOrPAMMHOTO oOecTiedeHns: ABTOMaTH3HPOBAH-
Hass wHpopMarmoHHo-O6ubmoteunas cucrema (AMBC); MARK-SQL, Upbuc, mocrtyn B HHTepHeT;
Microsoft Windows 7 Professional; Microsoft Office 2007 Professional Plus; AuTuBupycHoe nporpamm-
Hoe oOecnieuenue Kaspersky Endpoint Security.

8.3. [lomemenus A1 XpaHeHUs] U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000PY/10BAHUSA

1. LleHTp HOBBIX MHPOPMAIIMOHHBIX TEXHOJIOTUN U CPEACTB OOYUCHHUS:

OCHaIIEHHOCTb: EPCOHANIBHBIA KOMIBIOTEp - 2 IIT. (J0cTym K cetu «/HTepHeT»), MoHUTOp - 4 1IT.,
CeTeBO Hakomurtedb - | IMT., UCTOYHHK OecriepeOOHOro muTaHus - 2 WIT., TEIEBU30pP ILJIa3MEHHBIH
Panasonic - 1 mr., Touka Wi-Fi - 1 mr., nasuibHasi craHuus - 2 WT., Apeib - 5 mr., nepdoparop - 3 mir.,
Ha0Op MHCTPYMEHTA - 4 IIT., TECTEp KOMITBIOTEPHOM CeTH - 3 MIT., 0aJUIOH CO CXKAThIM ra3oM - | mT., macra
TETIONPOBOAHAS - | MIT., MbIIecOC - | MIT., paguoCTaHlus - 2 IIT., CTON — 4 mIT., TyM0a Ha KoJiecukax - 1
IIT., MO/ICTaBKa Ha KoJIecuKax - 1 mT., mkad - 5 mr., kpecino - 2 mrT., nectauna Alve - 1 mr.

[lepeuenp nMIIEH3MOHHOTO NporpaMMHoro obOecneudeHus: Microsoft Windows 7 Professional,
Microsoft Office 2010 Professional Plus, anTuBupycHOoe mporpammHoe obecneuenue: Kaspersky
Endpoint  Security, 7-zip (cBobGomHo pacnpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHo pacmpoctpansemoe [10), SeaMonkey (cBOOOIHO
pacmpoctpansemoe [10), Chromium (cBoGomno pacnpoctpansemoe I10), Java Runtime Environment
(cBobomno pacmpoctpansemoe I10), doPDF (cBobomno pacnpocrpansemoe I10), GNU Image
Manipulation Program (cBo6oaHo pacmpoctpansiemoe I10), Inkscape (cB0oOOaHO pacmpocTpaHseMoe
I10), XnView (cBobomHo pacmnpoctpansemoe I[10), K-Lite Codec Pack (cBoGomHo pacmpocTpansemoe
I1O), FAR Manager (cBo6oaHo pacmpoctpansiemoe [10).

2. LleHTp HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI U CPEACTB O0yUEHUS:

OcHallleHHOCTh: CTON - 5 WIT., CTYA - 2 IUT., Kpecio - 2 mT., mKag - 2 MIT., NepCOHaTbHBIN
KommbioTep - 2 mr. (moctyn k cetu «MHTepHer»), mMoHutop - 2 mT., MO®Y - | mT., Tectep
KOMITBIOTEPHOMU CeTH - 1 mT., GaJIJIOH CO CKAThIM T'a3oM - | HIT., mIypynoBepr - 1 1miT.

[lepeuens nuIIeH3WMOHHOTO TMporpamMMmHoro obecrmedenus: Microsoft Windows XP Professional,
Microsoft Windows 7 Professional, Microsoft Office 2007 Professional Plus, anTuBHpycHOE
nporpamMmHoe obecrnieuenue: Kaspersky Endpoint Security, 7-zip (cBoGogHO pacrmpoctpansiemoe 110),
Foxit Reader (cBoGomuno pacmpoctpansemoe I10), Foxit Reader (cBoGomno pacmpoctpansemoe [10),
SeaMonkey (cBobogHO pacnpoctpansemoe [10), Chromium (cBoboano pacmpocrpansemoe 110), Java
Runtime Environment (cBo6omuo pacmpoctpansemoe [10), doPDF (cBobomno pacmnpoctpansemoe 110),
GNU Image Manipulation Program (cBoGomno pacmpoctpansiemoe I10), Inkscape (cBoGomHO
pacmpoctpansemoe [10), XnView (cBobomgHo pacmpoctpansemoe I10), K-Lite Codec Pack (cBobGomuo
pacnupoctpansiemoe [10), FAR Manager (cBo6oano pacrpoctpansiemoe [10).

3. llenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJOTHIA U CPEACTB OO YUCHHUS:

OcCHaIeHHOCTh: CTON - 2 WT., CTyad - 4 mr., Kpecno - 1 mT., mkad - 2 MmT., MepCOHATBHBINA
KommbioTep - 1 mr. (moctyn k cetu «MHTepHeT»), Beb-kamepa Logitech HD C510 - 1 mT., KonoHKH



29

Logitech - 1 mr., Tecrep KOMIBIOTEpHOU ceTH - 1 1T, apeib - 1 mT., Tenedon - 1 mr., Habop PyUHBIX
WHCTPYMEHTOB - 1 mIT.

[lepedyeHpb UIEH3MOHHOTO MporpaMMHoro obecredeHus: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus, anTtuBHpycHOe mporpammHoe obOecneuenue: Kaspersky
Endpoint  Security, 7-zip (cBoGomuHo pacnpoctpansemoe I10), Foxit Reader (cB0GOIHO
pacnpoctpansiemoe I10), Foxit Reader (cBobomHOo pacmpoctpansemoe [10), SeaMonkey (cBOOOIHO
pacmpoctpansiemoe I10), Chromium (cBoboano pacmpoctpansiemoe I10), Java Runtime Environment
(cBobGomHo pacmpoctpansiemoe [10), doPDF (cBobomno pacmpoctpansemoe I10), GNU Image
Manipulation Program (cBo6omno pacmnpoctpansiemoe [10), Inkscape (cBOOOIHO pacrpocTpaHsemMoe
I10), XnView (cBoboaHO pacnpoctpansemoe I10), K-Lite Codec Pack (cBobomno pacrpocTtpansiemoe
I1O), FAR Manager (cBo6oaH0 pactpoctpansemoe [10).

8.4. J/IuueH3MoHHOEe MPOrpaMMHoOe obecrieyeHue:
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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