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Pa6ouas  mnporpamma  guctuIumMHBl  «[lmaHupoBaHme M IIOCTaHOBKA
GHOTEXHONOTHYECKAX OKCIEPUMEHTOB» paspaborana Ha ocHoBe ®I'OC BO
19.04.01 «BHOTEXHONOrWA»  YTBEPXISHHOTO  IIpHUKa3oM  MUHHUCTEPCTBA
obpazoBanus 1 Hayku PO 10.08.2021 r, perucrpanronHsii Ne 747.

ABToD:
KaHJI. OMOJI. HayK, JOLIEHT

PaGoyas mporpamma o0CYXIeHa M PEKOMEHIOBaHa K yTBEpPXKJCHMIO PEHICHHEM
kadenpsl OuoTexHONOrMyM, Owoxumum u OGumodusuku mnporokon Ne 34 ot

15.05.2023 1.
/ f,:’/%
sl A. H. I'meym

PaGouast mporpaMma ofo6peHa Ha 3aceaHiI METOIMIECKOH KOMUCCHH (aKyIbTeTa
IMIIEBbIX IPOM3BOJCTB U GHOTEXHOIOrHH, IpoToKoa Ne 9 ot 17.05.2023 T.

3aBemyromuit kKapenpoi
KaH/JI. C.-X. HayK, JOIEHT

[Ipencenarens METOIUYECKOH KOMUCCHH, B
JIOKTOP TEXH. HayK, Ipodeccop LLprepp T E. B. IllepGakoBa

PyKoBoI#Te b OCHOBHOH IPOGECCHOHATBHOM! :
00pazoBaTeIbHOM MPOrpaMMBI /(/ /
ZIOKTOp. OHOJI. HayK, Ipodeccop \\, QZ// @@Komaea




1 Ieanb 1 3aaa41 OCBOEHHUS AU CIUILIHHBI

Heabo ocBoenuss aucuuiuimHbl  «[lmaHmpoBaHMe W TMOCTaHOBKA
OMOTEXHOJIOTHYECKUX IKCTICPUMEHTOBY SIBIISIETCSl (DOPMHUPOBAHUE IPEICTABICHUIMA
O CTpaTeTMd  CO3MaHHWs  OMOTEXHOJOTHYECKHUX  IMOAXOJAOB K  HAyYHO-
UCCIIEIOBATENbCKOM paboTe B 00JacTH mNepepabOTKU  CENbCKOXO3IMCTBEHHOM
MPOIYKITMU U OTXOAOB JIJISl TIOTyYCHHUSI MAIIEBHIX MPOIYKTOB.

3agaum AMCHUIIHHBI:

- IPUOOPECTH CIIOCOOHOCTh CAMOCTOATENLHO CTABUTH 337auy, INIAHUPOBATh
U TPOBOJWUTH MWCCICAOBAaHUSA, IIPOTHO3MPOBAaTH M OLECHHUBATh PE3YJIBTATHI
HCCIECAOBAHUM;

- OCYIIECTBISATH cOOp, 00pabOTKy, aHaIM3 M CUCTEMATH3ALMI0 HAY4YHO-
TEXHUUYECKON MH(OPMAINH 110 TEMATUKE UCCIIEI0BAHUS;

- BJaJeTh NPOPECCHOHATBHO-NIPO(UINPOBAHHBIMUA 3HAHUSIMU B 00JACTH
MH(POPMAILIMOHHBIX TEXHOJIOTUH, HCIOJb30BaHUS COBPEMEHHBIX KOMIIbIOTEPHBIX
ceTel, IIPOTPaMMHBIX  IPOJYKTOB U pecypcoB  HMH(POPMAIMOHHO-
TeJIeKOMMyHUKaIMOHHON cetu "MHTepuer" (mamee - cerp "UuTepher") mid
perieHus 3a1a4 npodhecCuOHAIbHOM AESATENBHOCTH, B TOM YMCJIE HAXOASIINUXCS 32
npeaenamMu npopuiaIbHON MOATOTOBKY;

- HCIOJIb30BaTh MPAKTUYECKHE HABBIKM B OPraHU3aluyd U YIPaBJICHUU
HAy4YHO-UCCJIEI0BATEIbCKUMH U MPOU3BOICTBEHHO-TEXHOJOTUYECKUMH paboTaMu,
B TOM YHCJIE€ TIPU MPOBEAECHUU IKCIIEPUMEHTOB.

2 lIlepeueHb TIUIAHUPYEMBIX Pe3yJabTATOB OO0y4YeHHs IO
AMCHUIIMHE, COOTHECCHHBIX ¢ ILUIAHUPYEMBIMHU Ppe3yJbTaTaMu
ocsoenus OIIOII BO

B pe3yabrare ocCBOeHMSI IMCHUILVIMHBI (GOPMHPYIOTCH CJIeayrolme

KOMIIETCHI NN

OIIK-5 CnocobeH miuaHupoBaTh U MPOBOJUTH KOMIUIEKCHBIE 3KCIIEPUMEHTAIbHBIE U PACUETHO-
TEOpPETUIECKUE UCCIICIOBAHUS TI0 Pa3paboTaHHON MPOrpaMMe, KPUTHUECKH aHaAIU3UPOBaTh, 00001IaTh U
MHTEPIPETUPOBATH MOIYUYCHHbIE SKCIIEPUMEHTAIbHbIE JTaHHBIE.

OIIK-8 Cnocoben pa3pabareiBaTh HAyYHO-TEXHHYECKYI0O W HOPMATHBHO-TEXHOJOTHUYECKYIO
JOKYMEHTAIMI0O Ha OMOTEXHOJIOTHYECKYIO MPOAYKIHIO, TOTOBUTH MAaTepUaslbl AJISl 3allUThl OOBEKTOB
MHTEIJIEKTYaIbHONH COOCTBEHHOCTH.

3 Mecto nucunmiauHbl B ctpyktype OIIOII BO

«IlmanupoBane W IIOCTAaHOBKA OMOTEXHOJOTHUYECKUX DSKCIICPUMEHTOBY
ABJISETCS JAUCHUIUIMHONW 0OazoBoi yactu OIl moaroroBku oOydaromuxcst IO
HampaBieHuto 19.04.01 «buoTtexHonorusi», HanpaBieHHOCTh [lpukiagHas
OMOTEXHOJIOTUS



4 Oobem qucouiinHb (180 yacos, 5 3a4eTHBIX €IUHUILI)

O0OBeM, yacoB

Buapl yue6HOM paboThI
3aoyHas

KonrakTHas paGora 97
B TOM YHUCIJIE:
— ayAWTOpHas TO BHJaM 94
y4eOHBIX 3aHATUN

— JICKLIUH 42

— NIPaKTHYECKUE 92
—— BHEAYIUTOPHAsI 3

— BK3aMeH 3
CamocrosiTesibHasi padoTa 29
B TOM YHUCIJIE:
— poyune BH/IBI 29
CaMOCTOSITENILHOM pabOThI
KOHTPOJIb 54
Hroro nmo pucuunjinue 180

MaruCTpaHThbl CAAI0T 9K3aMCH.

5 Coaep:xanue TUCUUILIUHBI

HucnuninHa u3ydaercss Ha lkypce, B 1 ceMectpe, 0 UTOry OOy4YeHHs

CopepxxaHue u CTPYKTYpa JUCUMILIMHBI 110 04HO# opme 00yueHust

Buabi yueOHol padoThl, BKJIOYAsA
CaMOCTOSITEIbHYIO Pa00Ty CTYICHTOB
% = U TPYAOEMKOCTh (B Yacax)
E E E- B TOM B TOM Camo
No TEMBI E ) g qHCITe YHCIE B | crosiT
5 [IpakTu M
/it OCHOBHBIE BOIPOCHI g2 z 1 B bopme | o
2 = &) €Kl | dopme | YCCKHC | mpakTuy
g g MU | TPAaKTH | 3aHSTH | ECKOil A
YECKOH q MOATOTO pa6OT
moaroT BKH a
OBKH
KITACCUDOUKALIA
OKCITEPUMEHTAJIbHBI
X  UCCJIEJOBAHUIA.
1 [IpaBuna Benenus | OIIK-5, 1 9 4 2
nabopatopHoro xkypsana. | OIIK-8
[IpoBenenue
JIUTEPaTypHOTO U
MaTEHTHOT'O MOKCKA.
METO/J1bl UBMEPEHUU | OIIK-5,
2 | B DKCIIEPUMEHTAX.| OIIK-8 | 1 2 2 2
®dusnueckas BeJIUYMHA WU




Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

)
2 E
Ne TEMBI i% ? z;:ﬂné qi;?;d B Canto
. S5 = B Hpakta | gopue croit
1/ OCHOBHBIE BOIIPOCHI s 2 3| p eIBHA
8 = &) €KLl | dopme | YECKHUC | mpakTud
5 § umn TIpaKkTHu 3aHIATU €CKOM A
yecKoit 1 noxroro | paboT
IoaAroT BKH a
OBKH
METOABl  H3MEPECHHH B
JKCIEPUMEHTaX
IToaroroBka HOBOU
nabopaTopHOi paboThHI
IINTAHHPOBAHUE OIIK-5,
OKCIIEPUMEHTA. OIIK-8
IlaccuBHBIM M aKTUBHBIN
SKCIIEPUMEHTHI.
BriOopounsnii  Merong B
OHMOTEXHOJIOTHYECKUX
HCCIIEN0BaHUAX.
OcHoBHBIE
CTaTHCTHYECKHE
IIOKAa3aTelIn JTAaHHBIX
HaOJIFO JEHUIA.
3 | Craructuueckas 1 4 4 2
o0OpaboTka JTAHHBIX
OHMOTEXHOJIOTHYECKUX
HCCIIeJOBaHUH B
IporpaMme «Excel».
Pacuetni C
HCII0JIL30BaHUEM
MACTEPA ®YHKIIMIA.
PacueTsr c
HCIOIb30BaHUEM
HAJICTPOMKH. Anamns
JaHHBIX
IIOHSTUE O | OIIK-5,
IIOI'PEHHIHOCTAX. OIIK-8
IIpaBuna 51 (bopMbI
MIPEACTaBIICHHUS PE3YJILTATOB
m3Mepennid. ['pynnupoBka
u rpagudeckoe
4 | mpencTaBleHHUE  JIaHHBIX 1 4 2 2
HaOJIOACHUH.
I'pynnupoBka JTaHHBIX,
pacuer CTaTUYECKUX
MOKa3areyie, MOCTPOCHUE
TUCTOTPaMMBI B
nporpamme Excel
5 PABOTA C HAYUHBIMU | OIIK-5, | 1 4 4 2
[MPOU3BEAEHUSMU U | OIIK-8




n/n

TEMBbI
OCHOBHBIC BOIIPOCHI

dopmMupyemblie
KOMIIeTeHIIUN

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

Jleknn
nn

B TOM
YUCJIC
B [IpakTu
dopme | YECKHC
NpaKkTh | 3aHSATU
YECKOU q

IoaAroT
OBKH

B TOM
qucie B
bopme
MPaKTHY
€CKOM
MOJIrOTO
BKHU

Camo

CTOSAT

eJIbHa
s

pabor
a

JIUTEPATYPOU.
[TatentHas undopmamus u
ee ocobenHoctu. OreHka
IBYX  BApUaHTOB  IIpH
KOJIMYECTBEHHOMN
W3MEHUYUBOCTH MTPU3HAKOB.
A. HezaBucumsbie BHIOOPKHU.
OneHka JByX BapHaHTOB
npu KOJIMYECTBEHHON
W3MCHUUBOCTH TIPU3HAKOB
TUISE HE3aBHCHUMBIX
BEIOOPOK B  MpOrpamMme
Excel.

B. 3aBUCHUMBIC
(compsbKeHHBIE) BBIOOPKH.
Onenka cpeaHeil pasHocTu
npu KOJIMYECTBEHHON
W3MCHUUBOCTH TIPU3HAKOB
JUIS 3aBUCUMBIX BBIOOPOK B
nporpamme Excel

BUIbI
TEXHOJIOIT'MYECKHUX
JOKYMEHTOB.
Pexomenmanun
oopmieHuro
6ubanorpaduueckoro
onucanus. OIlleHKa JBYX
BAapUAHTOB npu
Ka4eCTBECHHOM
W3MEHYMBOCTH MPU3HAKOB

1o

OIIK-5,
OIIK-8

YCJIOBUA

OPTAHU3 AL
CAMOCTOSTEJILHON
PABOTEL YpoBHH
CaMOCTOSITENTbHON pabOTHI.
JesTenbHOCTD
o0yJaromuxcs npu
CaMOCTOSITENIbHON padoTe.
Ouenka COOTBETCTBUSA
MCKIOY (baKTI/I'-IeCKI/IMI/I 158
TEOPETUIECKUMU

HaomogeHusMu.  OrieHka

OIIK-5,
OIIK-8




n/n

TEMBbI
OCHOBHBIC BOIIPOCHI

dopmMupyemblie
KOMIIeTeHIIUN

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

Jleknn
nn

B TOM
qucie
B [IpakTu
dopme | UECKHE | mpakTuy
NpaKkTy | 3aHITU €CKOM
qJecKOu oq HOATOTO
MOATOT BKH
OBKH

B TOM
YHUCJIC B

bopme

Camo

CTOSAT

eJIbHa
s

pabor
a

COOTBETCTBUS MEXTY
(haKkTHYECKUMU u
TEOPETUYCCKIUMHU
HaOII0ICHUSIMU B
nporpamme Excel

KIIACCUOUKALISA U
OCHOBHBIE CTAIUN
HAYYHO-
HNCCIIEJOBATEJIbCKO
1 PABOTHI. BriGop Tembl
uccaenoanus. O6paboTka
JaHHBIX C [PUMEHCHHEM
HemapaMeTPUIEeCKUX
KPUTEPHEB.

OIIK-5,
OIIK-8

OCHOBHbIE
BBIIIOJIHEHUA
HAVYYHO-
NCCIIEAJOBATEJIBCKO
1 PABOTHI. Tpe6opauus
K OTYeTy IO HayyHo-
HCCIIEN0BATEIbCKOU
paborte. Opranuzanus
9KCIIEPUMEHTAIILHOTO
nccnenoBanusa.  Benenue
71a00paTOPHOTO  XKypHaja.
Koppensaunonno-
PETPECCUOHHBII aHaIu3 B
OMOTEXHOJIOTMYECKUX
UCCIIEJOBAHMSIX.
Koppensaunonno-
PETPECCUOHHBII aHaNIu3 B
IporpaMme Excel.
IIpssmMonunenHas
KOppeJsiusl B MporpamMme
Excel.  IIpamonuneiinas
perpeccusi B Iporpamme
Excel. Kpusonuneiinas
perpeccusi B IporpamMme
Excel.

OTAIIbI

OIIK-5,
OIIK-8

10

THUITMYHASL ~ KPHBAJ
POCTA  KIJIETOYHOH
KVYJIbTVYPBIL

OIIK-5,
OIIK-8




n/n

TEMBbI
OCHOBHBIC BOIIPOCHI

dopmMupyemblie
KOMIIeTeHIIUN

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

Jleknn
nn

B TOM
qucie
B [IpakTu
dopme | UECKHE | mpakTuy
NpaKkTy | 3aHITU €CKOM
qJecKOu oq HOATOTO
MOATOT BKH
OBKH

B TOM
YHUCJIC B

bopme

Camo

CTOSAT

eJIbHa
s

pabor
a

OkcroHeHIManpHast — ¢asza
pocta KJIETOYHBIX
nonynsauuii. OnpeaeneHue
I1apamMeTpoB pocra
KJICTOYHOM KYJBTYpBHI.
JlucniepCUOHHBIA  aHAJIN3
JAHHBIX 3KCIEPUMEHTOB C
MOJHOM  paHAOMU3aIUEN
BapHUAHTOB.
JIucniepCUOHHBIA  aHAJINA3
JAHHBIX OIBITOB C MOJHON
paHIOMH3aLKEN
BapUaHTOB B HporpamMme
Excel.4. JlucniepcuoHHBIH
aHaIN3 JAHHBIX
0JTHO(aKTOPHBIX
HKCHEPUMEHTOB C
PaHI0MU3UPOBAaHHBIMU
0JiokamMH (ITOBTOPECHHSAMHU ).
JlucniepCMOHHBIA  aHAJINA3
JAHHBIX  OAHO(AKTOPHBIX
JKCIIEPUMEHTOB C
paHIOMU3HPOBAaHHBIMU
Os0kaMu  (IIOBTOPEHUSIMHU)
B nporpamme Excel

11

MHOI'OCYBCTPATHBIE
ITPOLECCHI.
WNurubuposanue 51
aKTUBALMS KIJIETOYHOT'O
pocra.  JlMcriepCHOHHBIN
aHaJIN3 JTAaHHBIX c
HEOJAHOPOIHBIMA
BbIOOpKaMHU.
JlucnepcMOHHBIA  aHAJINA3
JaHHBIX JIByX(aKTOPHOTO
onblTa.  JlucriepcuoHHBIN
aHaJIN3 JAHHBIX
IBYX(aKTOPHOTO OMbITa C
IIOJIHOW  paHIOMU3aLUe
BAPUAHTOB B IIPOrpaMme
Excel.

OIIK-5,
OIIK-8




Buabl yueOHoli padoThl, BKIOYAS
CaMOCTOSITeIbHYI0 Pa00Ty CTYIeHTOB
E = U TPYI0EMKOCTbH (B Hacax)
Ne TEMBI %% g v]:;:nhz qi;}g B ST?;II(T)
/i OCHOBHBIE BOIPOCHI EE s B | IPakTH | gopye CIBHA
a8 = O | Jleku | gopme | YeCKUE | mpakTuu
5 § uu TIpaKkTHu 3aHIATU €CKOM A
yecKoit 1 noxroro | paboT
IIoAroT BKH a
OBKH
BJIMAHUE PH HA | OIIK-5 | 1
KMHETUKY OIIK-8
KIIETOYHOI'O POCTA.
WNurubuposanue pocra
KJIETOYHBIX OIS
MPOYKTaMU
(dhepMeHTaLIUH.
[InanupoBanue
12 | GUOTEXHOIOTHYECKOTO 4 4 3
omnbiTa  (IKCIEPUMEHTA).
IInanupoBanne
KJIACCUYECKOI0 OTIbITa
(3KCTIepUMEHTA).
[InanupoBanue
PErpECCHOHHOTO
MHOTO()aKTOPHOTO
HKCIIEPUMEHTA
Kontpons 29
\ Hroro | 42 | - | 52 | - | 180 |

6 Ilepeyenbr YyueOHO-METOAUYECKOrO oObOecrieyeHUs JIJIA
CAaMOCTOAITEJIbHOM PadOThl 00yYAKOIIMXCS M0 JUCHUILIHHE

Mertoanueckue ykazaHus (151 CaMOCTOSITEIbHON pabOThI)

1. IInanupoBaHue 71 NOCTAHOBKA OMOTEXHOJIOTHYEeCKUX
IKCIEPUMEHTOB . MeToA. ykazanus / coct. H. JI. MauneBa, A. H. 'neym —
Kpacuonap : Ky6l'AY, 2023. — 23 c.

https://edu.kubsau.ru/mod/resource/view.php?id=13104

HnaanOBaHne MU IIOCTAHOBKA 6I/IOTeXHOJ10FI/I‘leCKI/IX IKCIICPUMECHTOB .
METO/I. YKa3aHUs MO BBIMOJIHEHUIO caMocTosiTeIbHOM padoTsl / H. JI. MauneBa, A.
H. ['Heym. Kpacuonap: Ky6I'AY, 2023. — 42 C.
https://edu.kubsau.ru/mod/resource/view.php?id=13126

/ OH OLEHOYHBIX CPEICTB ISl IPOBeIeHNSI IPOMEKY TOYHOU

aTrecranmuu
7.1 IlepeyeHb KOMIIETEHIHII ¢ YKa3aHUEM 3TAanoB UX (JOPMUPOBAHUS B
npouecce ocsoenust OITIOITI BO


https://edu.kubsau.ru/mod/resource/view.php?id=13104
https://edu.kubsau.ru/mod/resource/view.php?id=13126

Howmep cemectpa

Otanbl GOPMHUPOBAHUSI KOMIIETCHIIMH M OIEHKa YPOBHS HX
c(hOPMHUPOBAHHOCTH IO TUCIUIUIMHAM, MPAKTUKAM B MPOIIECCE
ocsoenusa OIIOII BO

OIIK-5

Crnioco0eH mi1aHupoBaTh U NPOBOANUTH KOMIUIEKCHBIE SKCIIEPUMEHTAJIBHBIE U
pacyeTHO-TEOPETUUYECKUE UCCIIEA0BAHU 110 pa3pabOoTaHHON MporpaMme, KpUTHUECKU
aHAJM3UPOBaTh, 0000IIATH M HHTEPIPETUPOBATH MOJYYCHHBIE YIKCIICPUMEHTAJIbHBIC TaHHbIC

KBaJIM(UKAITMOHHON pabOTHI

1 IThanuposanue u NOCMano8Ka OUOMEXHOLO2ULECKUX
IKCNEPUMEHMOB
1,3 [TpousBoacTBeHHAs npakTHKa. HayuHo-uccaeroBaTebcKast
pabota
4 [ToaroroBka K mpoIEAype 3alUThI U 3aIUTa BHIITYCKHON

OIIK-8

CrnocoGeH pa3pabaTbiBaTh HAYYHO-TEXHUYECKYIO 1 HOPMATHBHO-
TEXHOJOTHYECKYIO JOKYMEHTAINIO Ha OMOTEXHOJOTUYECKYIO MMPOTYKIUIO, TOTOBHUTH
MaTepuabl 1Jid 3alUThl 00BbEKTOB MHTEIUIEKTYalIbHOW COOCTBEHHOCTH

3 buokonsepcus
1 IInanuposanue u nocmanoska OUOMEXHOLOSUYECKUX
9KCNepPUMEHMO8
1,3 [IpousBoacTBeHHas npakTuka. HayuHo-uccnegoBaTenbckas
pabora
4 [ToaroroBka K nmpoueaype 3alyThl U 3alIUTa BBITYCKHOMN
KBaTM(UKAITMOHHON PabOThI

7.2 Onucanmne nokasartejie u KPUTEPHUEB OLICHUBAHUA KOMIIeTeHIII/Iﬁ Ha
PA3JINYHBIX 3Tanax mx (l)OpMHpOBaHI/IH, OIINCaHuEC NIKAJbI ONCHUBAHUSA

Ilnanupyembie YpoBeHb OCBOCHHUS
pe3yabTaThl OueHouHOE
OCBOCHUS HCYZOBJICTBOP | YNOBJICTBOPUT XOpOIIIO OTIIHYHO CpPe/ICTBO
KOMIIETEHIUH UTEJBEHO €JIbHO
OIIK-5 CriocobeH TIaHWpOBaTh U MPOBOAUTH KOMIUIEKCHBIE IKCIEPHMEHTAIbHBIE M PAacUeTHO-

TCOPCTUICCKHUEC UCCICAOBAHUSA I10 pa3pa60TaHH017I nporpamMme, KpUTUYCCKU aHAJIM3UPOBATh, 0606H_IaTL )41
HUHTCPIIPETUPOBATH MOJYUYCHHBIC SKCTICPUMCHTAJILHBIC TaHHBIC

OIIK-5.1
IInanupyer u
MIPOBOJIUAT
KOMILIEKCHBIE
JKCIICPUMEHTAb
HBIE U PaCYeTHO-
TEOPETHIECKUE
HCCIIEIOBAHMS 110
MIPOU3BOICTBY
HOBBIX
OMOTEXHOJIOrNYE
CKHX MPOYKTOB.

3HaTh:
METOIUYECKHE
MMOAXOIbI u
TEOPETHIECKHE
OCHOBBI
IJIAaHUPOBAHUS U
TIPOBEICHUS

He BlajceT
3HaHUSIMH B
obnactu
TUIAHUPOBAHUS
Y TIPOBEACHUS
KOMILJIEKCHBIX
SKCIEPUMEHTA
JIBHBIE n

Nmeer
OBEPXHOCTH
bIC 3HAHUA
IJIAHUPOBAHUS
nu HpOBeJIeHI/ISI
KOMIIJICKCHBIX
SKCHEPUMEHTA
JIbHBIE Hu

3HaeT
METOJUYECKUE
IOIXOJIbI u
TEOPETHUECKU
e OCHOBBI
IJIAHUPOBAHUS
U TPOBEACHHS
KOMILIEKCHBIX

3HaeT Ha
BBICOKOM
ypOBHE
METOJUYECKHE
IOIXOJIbI 51
TEOPETHUECKU
e OCHOBBI

TJIAaHUPOBAHUSA

TecTsl,
Mpe3eHTaIus,
MIPAKTHYECKUE
3aHATHS,

3K3aMCH




[Inanupyemsie

YpoBeHb OCBOEHUS

pe3yIbTaThI OrneHovHOE
OCBOCHHS HEYZOBJIETBOP | YAOBJIETBOPUT XOpOILIO SRR CPELCTBO
KOMIIETEHIUH UTETHLHO €JbHO
KOMIIJIEKCHBIX pacueTHo- pacueTHo- 9KCIEPUMEHTA | U IPOBEICHUS
IKCIEPUMEHTANb | TEOPETUUECKH | TEOPETHYECKU | JIbHBIE U | KOMIUIEKCHBIX
HBIE M PacyeTHo- | € e pacueTHo- JKCIEpUMEHTA
TEOpPETUIECKUE HCCIICIOBAHUH | MCCIEOBAHUH | TEOPETHUECKH | JIbHBIC u
UCCIIeIOBAHUI 110 | 1O 1o e pacueTHo-
paspaboTaHHOMH pa3paboTaHHO | pa3pabOTaHHO | WCCIEAOBAHHMMA | TEOPETHICCKHU
nporpaMme, i mporpamme, | i Tporpamme, | 1O e
KPUTHYIECKOTO KPUTHYECKOTO | KPUTHUYECKOTO | pa3pabOTaHHO | MCCIIENOBAHUI
aHanusa, aHam3a, aHam3a, i mporpamme, | 1o
00001IeHNS U | 0000mIeHnsT u | 00OOWIEHUsT ¥ | KPUTHYECKOTo | pa3pabdoTaHHO
MHTEpIpETald | WHTEPIpETaly | MHTepIpeTaly | aHalu3a, i mporpamme,
HOJy4EHHbIE U MIOJydECHHBIE | U MOJIyYeHHbIE | 0000IEHU M | KPUTUIECKOTO
9KCHEPUMEHTANb | SKCIICPUMEHTa | SKCIIEPUMEHTa | MHTEpIpeTaly | aHaIn3a,
HBIX JJAHHBIX JBHBIX JBHBIX Y TIOJIy4eHHbIe | 0000IIeHus u
JAHHBIX JaHHBIX 9KCHEPUMEHTa | MHTEpIpeTanu
JBHBIX U TIOJTyYEeHHBIE
JAHHBIX JKCIEpUMEHTA
JBHBIX
JaHHBIX
He yMeer | YMmeer Ha | YMeer Ha | YMeer Ha
YMeTh: IUIAHUPOBATh | HU3KOM JIOCTaTOYHOM | BBICOKOM
IUNIAHUPOBATE M | i [pOBOJMTH | YPOBHE ypOBHE ypOBHE
IIPOBOJUTH KOMIUICKCHBIE | MJIJAHUPOBAaTh | IUNIAHUPOBATh | IUIAHUPOBATH
KOMILJICKCHBIE 9KCHEPUMEHTa | U INPOBOIUTH | U TPOBOAUTH | U MPOBOIUTH
SKCIIepUMEHTaIbH | JIPHBIC U | KOMIUICKCHBIE | KOMIUIEKCHBIE | KOMILJICKCHBIC
pe M pacuerHo- | PACUCTHO- 9KCHEPUMEHTa | SKCIIEPUMEHTa | 3KCIIEPUMEHTa
TEOPETUYECKU | JIbHBIC U | JTbHBIE U | JTbHBIE u
TEOPETUUECKHUE
e pacueTHo- pacueTHo- pacueTHo-
UCCIACNOBAHUA IO | yocneioBanms | TEOPETHUECKH | TEOPETHYECKH | TEOPETHUECKH
pa3paboTaHHO o e e e
porpaMme, pa3paboTaHHO | MCCIEOOBAaHUs | MCCIEIOBAHUS | UCCIICAOBaHMS
KPUTHYECKH W nporpamme, | 1o o o
AHAJIN3HPOBATD, KPUTHYIECKH 13a3pa60TaHHo }3&3pa6OTaHHO }3&3pa6OTaHHO
0606waTS ,1 | AHATH3MpOBAT | i Tporpamme, | i mporpamme, | i mporpamme,
b, 0000IIaTh U | KPUTHUECKU KPUTHUYECKU KPUTHYECKU
HHTCpHpETHpOBAT WHTEPIPETUPO | aHANM3UPOBAT | AaHAJIM3UPOBAT | AHAJTM3UPOBAT
b ITOTYICHHBIC | paty, b, 0000111aTh U | b, 0000WATh U | b, 0000IIATH U
SKCICPUMEHTAJIBH | [101y4YeHHBIE HHTEPIPETUPO | UHTEPIPETUPO | HHTEPIPETUPO
bI€ JTAaHHBIE SKCIIEpUMEHTa | BaTh BaTh BaTh
JIbHBIE JAaHHBIE | TIONyYEHHbIE | MOJYYEHHBIE | MOJyYeHHBIE
9KCHEPUMEHTa | SKCIIEPUMEHTa | SKCIIEPUMEHTa

Baanern,

TPYyd0OBbI€
JaeiicTBUA
Bnaneer

HaBBIKaMH

He BJIaACeT
HaBbIKAMHU
IUIAHUPOBAHUSA
nu HpOBC}IeHI/IH
KOMITJICKCHBIX
JKCIIEpPUMEHTA
JIbHBIC u

JIBHBIC JAHHBIC

Bmaneer
OTACJIIbHBIMU
3JIEMEHTAMU
HaBbIKAMHU
IJIAHUPOBAHUS
U MPOBEACHUS
KOMITJIEKCHBIX

JIBHBIC TaHHBIC

B LeJIoM
yCIIEIIHOE, HO
HecucTeMaTud
ecKoe
BIIQJICHUC
HaBBIKaMH
IUIAaHUPOBAHUS

JIBHBIC TaHHBIC

YcnemHoe wu
CHUCTEMATHYIEC
KO€ BJIaJcHUE
0COOEHHOCTSIM
nu HaBbIKAMU
IJTAHUPOBAHUS
U TIPOBEICHHUS




[Inanupyemsie

YpoBeHb OCBOEHUS

pe3yIbTaThI OrneHovHOE
OCBOCHHUS HEY/IOBJIETBODP | YIAOBJIECTBOPUT XOpoIIo U, CPECTBO
KOMITETCHITHI UTEITBHO €ITbHO
[UIIAHUPOBAHUS H | PacyeTHO- OKCIEPUMEHTA | U TPOBEACHUS | KOMIUIEKCHBIX
IIPOBEICHHS TEOPETHYCCKU | JIbHBIE U | KOMIUIEKCHBIX | 9KCIIEpHMEHTa
KOMILICKCHBIX e pacueTHO- IKCIICPUMEHTA | JIbHBIC u
skcnepavenTanpn | MCCTCAOBAHMH | TEOPETHHECKH | JIbHEIE U | pacyeTHO-
1o e pacdeTHo- TEOPETHYCCKH
bIC M PACHCTHO™ |y a3paGoTanHo | MCCIeIOBaHMIT | TEOPETHUECKH | e
TEOpCTUICCKUE i mporpamme, | mo e HCCIIeA0BaHUN
UCCIICTIOBAHUM TI0 | KPUTHUYECKOTO | pa3pabOTaHHO | MCCIIENOBAHMMN | 1O
pa3paboTaHHOi aHaIH3a, i mporpamme, | 1o pa3paboTaHHO
Tporpamme, 0000IICHUsI ¥ | KPUTHYECKOTO | pa3pabOTaHHO | i mporpamme,
KPHTHIECKOTO UHTEPIpeTal | aHaJIu3a, i mporpamme, | KDUTHYECKOTO
ananmsa, U MOJydEeHHBIE | 0000LICHNs M | KPUTUUECKOrO | aHau3a,
AKCIICPUMEHTA | MHTEPIpETalld | aHAIU3a, 0000IIeHUST |
obobmeHns M| mpEBIX U TIOJIyYCHHBIC | 0000UIEHHS W | HHTEPIpPETAIH
HHTCPIPETAlNI JTAHHBIX AKCIIEPUMEHTA | WHTEPIPETAly | U MOyYeHHBIC
HOJTyYCHHBIE JIBHBIX U MIOJTy9IEHHBIE | YKCIIEPUMEHTA
SKCIIEPUMEHTAIbH JaHHBIX OKCIICPpUMCEHTA | JIbHBIX
BIX JTAHHBIX JIbHBIX JTaHHBIX
JTaHHBIX
OIIK-5.2
[IpoBoaut
KPUTHYECKHUU
aHaan3, 0000Iaer
U UHTEPIPETHPYET
AKCIICPUMEHTAIBH
BIC JaHHbBIE
MOJIy9YEeHHBIE  TIPU
MPOBEICHUH
Hay4HO-
HCCIIEI0BATEIILCKU
X pabor
He  Bmageer | Umeer 3Haer 3Haer Ha
3HAHHUSMH B | IOBEPXHOCTH | METOJMYECKHE | BHICOKOM
3HaTh! obiactu ple 3HAHUA | IIOAXOIBI U | ypOBHE
METOTMIECKNC IUIAHUPOBAHUS | IUTAHUPOBAHMS | TEOPETHUECKH | METOHIECKHE
HOAXOMBI M|y mpoBeneHUs | U MPOBEICHUS | € OCHOBBI | TIOJIXOJIbI u
TCOPETHICCKHIE KOMIUIEKCHBIX | KOMIUIEKCHBIX | IUIAHUPOBAHUS | TEOPETUYECKU
OCHOBBI IKCIIEPUMEHTA | IKCIIEPUMEHTA | U MPOBEICHUS | € OCHOBBI
IUTAHAPOBAHUA M | pypie U | JIbHBIE U | KOMIUIEKCHBIX | IUIAHUPOBAHUSA
HPOBCICHUA pacueTHO- pacueTHO- OKCIIEPUMEHTA | M TIPOBEIECHHS
KOMILTCKCHBIX TEOPETHYECKH | TEOPETHYECKH | JIbHBIC U | KOMIUIEKCHBIX
OKCIICPUMEHTATD | ¢ e pac4eTHo- OKCIIEPUMEHTA
HBIC W PACHCTHO" | yccnieqoBaHmii | MCCIIENOBAHMI | TEOPETHYECKH | JIbHBIE u
TEOPETHUECKHE o o e pacueTHO-
HCCHeﬂOBaHHﬁvHO pa3paboTaHHO | pa3pabOTaHHO | UCCIENOBAHUM | TEOPETUUECKH
paspaboTannofl | ji pporpamme, | it mporpamme, | 1o e
[porpamme, KPUTHYECKOTO | KPUTHYECKOTO | pa3pabOTaHHO | MCCICAOBAHHI
KPUTU1CCKOI'O aHajms3a, aHajms3a, i mporpamme, | Io
aHajn3a, 06001meHwsT ¥ | 0000IIEHNST W | KPUTHYECKOTO | pa3paboTaHHO
0bobueHus Y | yHTepnpeTaly | HHTEpIpeTaly | aHaIK3a, i mporpamme,




[Inanupyemsie

YpoBeHb OCBOEHUS

pe3yIbTaThI
OCBOEHMS HEYJIOBJIETBOD | YIAOBJICTBOPHUT XOpOLIIO OTIHIHO
KOMIIETEHIUH UTETHLHO €JbHO
UHTEPIPETANN | U MOJIYYCHHBIC | U MOIydYeHHBIC | OOOOMIEHUSI W | KPUTHYECKOTO
HOJTy4eHHBIE OKCTIEPUMEHTA | HKCIIEPUMEHTA | MHTEpPIpeTaly | aHaimu3a,
9KCHEPUMEHTANb | JIBHBIX JBHBIX U MOJy4eHHBIE | 00001meHnsT |
HBIX JIaHHBIX JAHHBIX JaHHBIX 9KCIEpUMEHTa | HHTEpIpEeTaln
JBHBIX U TIOJTyYCHHBIC
JTAHHBIX HKCTIEPUMEHTA
JBHBIX
JTAHHBIX
He yMeeT | YMmeer Ha | YmMmeer Ha | YmMmeer Ha
IUIAHUPOBATh | HU3KOM JOCTaTOYHOM | BBICOKOM
YMeTh: U TPOBOIMTH | YPOBHE ypOBHE ypOBHE
IUIAHUPOBATE M | goMIIeKCHbIC | MUIAHUPOBaTh | IUIAHHUPOBATH | IUIAHUPOBATH
IIPOBOJUTH OKCIIEPUMEHTa | U TPOBOAWTH | 1 TMPOBOAUTH | ©  MPOBOAUTH
KOMILTEKCHbIE JIbHBIE U | KOMIUICKCHBIE | KOMIUICKCHBIE | KOMILICKCHBIE
SKCIIEPUMEHTAIbH | PACYCTHO- 9KCIIEPUMEHTa | SKCIIEPUMEHTa | SKCIIEPUMEHTa
e W pacuerHo- | TCOPCTHUECKH | JBHBIC U | JbHBIC U | JbHBIE u
e pacdeTHo- pacdeTHo- pacdeTHo-
TEOPETHYECKUE
WCCIIC/IOBAHUSL | TEOPETHYECKH | TEOPETHUECKH | TEOPETUUCCKU
MCCIICN0BaHUA 11O | o R R R
pa3paboTaHHOH pa3paboOTaHHO | WCCIIEOBAHUS | UCCIICJIOBAHUS | UCCIEAOBAHUS
porpamme, W mOporpamme, | 1o o o
KPHTUYECKH KPUTHYCCKH pa3paboTaHHO | pa3paboTaHHO | pa3pabOTaHHO
AHATM3UPOBATS, aHANIM3UPOBAT | i TporpaMme, | i mporpaMme, | i mporpamme,
0606maTE 4 | B> 0000IIATE ¥ | KPHTHYCCKH KPUTHYECKH KPUTHYECKH
WHTEPIPETUPO | aHANM3UPOBAT | aHAJIM3UPOBAT | aHATM3UPOBAT
VHTCPIPCTHPOBAT | oy, b, 000011aTh U | b, 00001IATh U | b, 0000IIATE U
b HOJIYHCHHBIC | 1107y yeHHBIE | MHTEPIPETHPO | MHTEPHPETHPO | UHTEPIPETHPO
SKCICPUMEHTAJIBH | 5KCIIEpUMEHTA | BaTh BaTh BaTh
bIC JaHHbBIE JbHBIE JAHHBIC | TIONyYEHHBIE | MOJYYeHHBIE | MMOJNyYeHHBIC
IKCIIEPUMEHTA | IKCIIEPUMEHTA | IKCIICPUMEHTa

JIbHBIC JAHHBIC

JIbHBIC JTaHHBIC

JIbHBIC JTaHHBIC

He BiajgeeT | Bnaneer B nejoM | YcoemHoe #

HaBBIKAMHU OTJCTBHBIMA | YCIIEHIHOE, HO | CHCTEMAaTHuecC

TUTAHUPOBAHUS | SJIEMEHTaMHU HECHCTEMAaTH4 | KOe BIaJIeHHe
Baaners, M IPOBENCHUA | HABBIKAMH €CKOE 0COOEHHOCTSM
TpynoBble KOMIUIEKCHBIX | TUTAaHUPOBAHUS | BIIaJeHUE U HaBBIKAMH
AeHcTBHS JKCIIEPUMEHTAa | U TPOBEACHHUS | HaBBIKAMHU TUTAHUPOBAHUS
Buaneer JIbHBIE U | KOMIUICKCHBIX | MJAHUPOBAHMS | U MPOBEACHUS
HaBbIKaAMHU pacueTHo- 9KCIIEPUMEHTA | U TIPOBEJICHHUS | KOMIUIEKCHBIX
IUIAHUPOBAHUA U | TeopeTHYeCKH | JIbHBIE Y | KOMIUIEKCHBIX | DKCIIEpUMEHTA
HPOBCICHHA e pacueTHo- 9KCIIEpUMEHTA | JIbHBIE u
KOMIIIEKCHBIX WCCIICIOBAaHUN | TEOPETUUYECKU | JIbHBIE U | pacyeTHO-
SKCHCPUMEHTAIIL | 110 e pacdeTHo- TEOPETHYECKU
HBIC W PaCiCTHO" | pa3paGoTaHHO | MCCICIOBAHHUN | TEOPETHYECKH | €
TEOPETUIECKNE i mporpamme, | o e HCCIIEIOBAaHNUN
MCCIIENIOBAHMH 110 | kppTidecKkoro | paspaGoOTAHHO | WCCIIENOBAHHIA | MO
pa3paboTaHHOH aHanm3a, i mporpamme, | 1o pa3paboTaHHO
Iporpamme, 0000IIeHNsT U | KpUTHYECKOTO | pa3paboTaHHO | il mporpamme,
KpUTHICCKOTO MHTEpIpeTaly | aHaJIn3a, i mporpamme, | KpUTHYECKOTO

OrneHoyHoe
CPEICTBO




[Inanupyemsie

YpoBeHb OCBOEHUS

pe3yIbTaThI OrneHovHOE
OCBOCHHS HEYJIOBIIETBOP | yIOBIETBOPUT XOpOILIO SRR CPELCTBO
KOMIIETEHIUH UTEIIBHO 13: (]
aHaju3a, Y TIOJIy9eHHBIe | 0000MmEeHNsT W | KPUTHYECKOTO | aHan3a,
0000mIeHMS U | DKCIIEpUMEHTA | MHTEPIIPETA | aHaAJIH3a, 00001ICHUS |
WUHTEPIPETalluy | JIbHBIX Y TIOJIyYCHHBIC | 000OIIEHUSI W | MHTEpIpETaIy
MOJTyYCHHBIS JTAHHBIX AKCIICPUMEHTA | MHTEPIIPETAlld | U MOJIyUYCHHBIC
SKCIIEPUMEHTAIb JBHBIX Y TIOJTy9€HHBIE | SKCIIEPUMEHTA
HBIX TaHHBIX TAHHBIX JKCIIEPUMEHTA | JIbHBIX
JBHBIX JAHHBIX
JTAHHBIX
OIIK- TecTnl,
5.3 PazpabatriBa npe3eHTanus,
€T HOBBIC MIPAKTHYECKUE
MPOEKTHBIE U 3aHSITHA,
TEXHOJIOTHYECKU 9K3aMeH
€ pelIeHus Npu
MIPOU3BOJICTBE
OMOTEXHOJIOTHYE
CKOM ITPOLYKLUHU
Ha OCHOBaHHHU
HAY4YHBIX
HCCIIEIOBAaHUI
3HaTh: He 3Haer 3HaeT Ha 3HaeT Ha 3HaeT Ha
CITOCOOBI CITOCOOBI HHU3KOM cpemHeM BBEICOKOM
pa3paboTku pa3paboTKu YpOBHE YpOBHE MPAKTHYECKO
HOBBIX HOBBIX CITOCOOBI CITOCOOBI MU
MPOEKTHBIX U MPOEKTHBIX H | pa3paboTKu pa3paboTku TEOPETHUIECK
TEXHOJIOTUYCCKHU TEXHOJIOTHUYEC HOBBIX HOBBIX OM YpPOBHE
X peueHuil npu KHX pelIeHUH | TPOEKTHBIX U | MPOEKTHBIX U | CIIOCOOBI
MIPOU3BOJICTBE pu TEXHOJIOTHYE | TEXHOJOTHYE | Pa3pabOTKh
OMOTEXHOJIOTUYE | IPOU3BOJICTBE | CKHUX CKHX HOBBIX
CKOW MPOJYKIUK | OMOTEXHOJIOTH | PpeIICHUH peuieHui IIPOEKTHBIX U
Ha OCHOBaHHH YECKOM npu npu TEXHOJIOTHYE
HAy4YHBIX MPOJYKIIMHA HA | TPOM3BOJCTB | TPOU3BOJACTB | CKHX
UCCIIeIOBAaHUN OCHOBaHUH e e pelieHui
Hay4YHBIX OMOTEXHOJIOT | OWOTEXHOJIOT | TIpHU
HUCCIICIOBAaHUIN | HWYECKOU HYECKOM MIPOU3BOJICTB
NPOAYKLAN NPOAYKLIAN e
Ha Ha OMOTEXHOJIOT
OCHOBaHUU OCHOBaHUU WYeCcKOr
HAy4YHBIX HAy4YHBIX MPOIYKIHA
WCCJICJIOBAHN | UCCIIECJOBaHU | Ha
51 51 OCHOBaHUH
HAy4YHBIX
HCCIIeIOBaHU
7
YmeTs: He ymeer Ha Huskom Ha cpeanem | Ha Beicokom
pa3pabaTpIBaTh paspabaTeiBa | YpOBHE YpOBHE yMeeT YpOBHE
HOBBIC Th HOBBIC yMeeT pa3pabaThiBa | yMeer
MPOEKTHBIC U MPOEKTHBIC U | pa3padaTbiBa | Tb HOBBIC pa3pabaThiBa
TEXHOJIOTHYECKU TEXHOJIOTHYE | Tb HOBEIC MPOEKTHBIE U | Th HOBEIC
€ peuIcHus Ipu CKHE IIPOCKTHBIC U TEXHOJIOTHUYEC IIPOCKTHBIC U
MIPOU3BOICTBE pEIICHUs IPpY | TEXHOJIOTHYE | CKHUe TEXHOJIOTHYE
OMOTEXHOJIOTHYE MPOU3BOJICTB | CKHUE pelIeHus IpY | CKHe




[Inanupyemsie

YpoBeHb OCBOEHUS

pe3yIbTaThI OrneHovHOE
OCBOCHHS HEYZOBJIETBOP | YAOBJIETBOPUT XOpOILIO SRR CPELCTBO
KOMIIETEHIUH UTETHLHO €JbHO
CKOM MPOLyKIMU | € pELICHNS IpY | TNPOU3BOACTB | pEIICHUS NPH
Ha OCHOBaHWUU OMOTEXHONOr | TPOU3BOICTB | € IIPOM3BOJICTB
HaY4HBIX NYECKOM e OuotexHosor | e
UCCIIeTOBaHUI MPOAYKINN OMOTEXHONOT | HMYECKOH OMOTEXHOJIOT
Ha NYECKOI MPOIYKLIUU MYECKOMI
OCHOBAHUU IPOAYKLUH Ha MPOAYKLMH
HaYYHBIX Ha OCHOBaHUHU Ha
UCCJICIOBAHN | OCHOBaHHUHU Hay4HbIX OCHOBAaHUU
i Hay4HBIX UCCIICIOBAHN | HAy4HBIX
UCCIICIOBaHU | W UCCIIeI0OBaHU
i i
Bnagets He Bnageer Bnageer Ha Bnagneer Ha Bnaneer Ha
HaBBIKAMHU HaBBIKAMHU HU3KOM cpeaHeM BBICOKOM
pa3paboTKu pa3paboTKu YpOBHE YpOBHE YpOBHE
HOBBIX HOBBIX HaBBIKAMHU HaBBIKAMHU HaBBIKAMHU
MPOEKTHBIX U MPOEKTHBIX 1 | Pa3pabOTKH pa3paboTku pa3paboTku
TEXHOJIOI'MYECKHU TEXHOJIOIn4ye HOBBIX HOBBIX HOBBIX
X pelIeHuH Ipu CKHUX NPOEKTHBIX U | TPOEKTHBIX U | TPOEKTHBIX U
MIPOU3BOJCTBE pereHuit TEXHOJIOTHYE | TEXHOJIOTHYE | TEXHOJIOTHYE
6I/IOTCXHOHOI‘I/I‘IC nmpu CKUX CKHUX CKHUX
CKOM ITPOLYKLUHU IIPOU3BOJACTB | pELIEHUN peuieHui peuieHui
Ha OCHOBaHWUU e npu npu npu
Hay4YHBbIX 6I/IOT€XHOHOF IMIPOU3BOJICTB IMPOU3BOJICTB IMPOU3BOJICTB
HCCIIEN0BAHUN NYECKOHN e e e
MPOAYKIIHA OMOTEXHONIOT | OWOTEXHOJIOT | OHOTEXHOJIOT
Ha NYECKON NYECKON NYECKON
OCHOBAHHUH NPOLYKIUH MPOLYKIUH NPOAYKLHAN
Hay4HBIX Ha Ha Ha
UCCIICIOBAHN | OCHOBaHHUHU OCHOBAaHUU OCHOBAaHUHU
71 Hay4YHBIX Hay4YHBIX Hay4YHBIX
UCCIIC/IOBAHN | HCCIENOBAaHH | HCCICIOBaHU
i i i
OIIK-8 CriocobeH pa3pabaThiBaTh HAYYHO-TEXHUYECKYIO 1 HOPMAaTHBHO-TEXHOJIOTHUYECKYIO

AOKYMCHTAIUIO Ha 6I/IOT6XHOHOFI/I‘IGCKYIO IpOAYKIHKO, TOTOBUTH MATCpHUAJIbl IJIA 3alIUThI 00BEKTOB
HHTeJ’IJ’IeKTyaJ’IBHOﬁ COOCTBEHHOCTH

OIIK-8.3
PaspabartbiBaeT
Hay4HO-
TEXHUYECKYIO U
HOPMAaTHBHO-
TEXHOJIOTHYECKY
10
JIOKYMEHTAIIHIO
Ha
OHMOTEXHOJIOrNYE
CKYIO
TIPOIYKITHIO

3HAaThb:
D1eMEHTEI
pa3paboTku

He BJIaACeT
3HAHUAMHU B
o0actu
pa3paboTku
Hay9HO-
TEeXHUYECKOMN
u

Nmeer
ITOBEPXHOCTH
ple 3HaHUSI B
obacTu
pa3paboTKu
Hay4YHO-
TEXHUYCCKOH

3HaeT
cpeaHeM
YpOBHE
DJIEMEHTBI
pa3paboTKu
Hay4YHO-
TEXHUYCCKOH

Ha

3HaeT
BBICOKOM
YpOBHE
paszpaboTku
Hay9IHO-
TEXHUYECKOU
Hu

Ha

TecTsl,
Mpe3eHTaIus,
MIPAKTHYECKUE
3aHATHS,
JK3aMeH




[Inanupyemsie

YpoBeHb OCBOEHUS

pe3yIbTaThI OrneHovHOE
OCBOCHHS HEYJIOBIIETBOP | yIOBIETBOPUT XOpOLIIO OTIHIHO CPEZICTBO
KOMIIETEHIUH UTEIIBHO 13: (]
HAy4YHO- HOpPMAaTHUBHO- | U u HOPMAaTHUBHO-
TEXHMYECKOW ¥ | TEXHOJOTHYEC | HOPMATHBHO- | HOPMATHBHO- | TEXHOJOTHYEC
HOPMAaTHBHO- ) TEXHOJIOTHYEC | TEXHOJIOTHYEC | KO
TEXHOJIOTHYECKO | JJOKYMEHTAlM | KO KO JIOKYMEHTAITH
H JMOKyMEHTAIlnH | U Ha | TOKyMEHTal | JOKyMEHTAalu | U Ha
Ha OMOTEXHOIIOTH | U Ha | U Ha | OMOTEXHOJIOTH
OMOTEXHOJIOTUYE | YECKYIO OMOTEXHOJIOTH | OMOTEXHOJIOTH | YECKYIO
CKYIO MIPOIYKITHIO YECKYIO YECKYIO MIPOIYKIIHIO
MPOAYKIIHIO MIPOIYKITHIO MIPOIYKITHEO
He yMeeT | YMmeer Ha | YmMmeer Ha | YmMmeer Ha
pa3pabaTeIBaT | HA3KOM JIOCTaTOYHOM | BEICOKOM
b Hay4JHO- | YPOBHE YpOBHE YpOBHE
TEXHUYECKYI0 | pazpabaTbiBar | pa3pabaTeiBaT | pa3padarbiBaT
u b HAay4YHO- | b HAay4HO- | b HAay4YHO-
HOPMATHUBHO- | TEXHUYECKYI0 | TEXHHYECKYI0 | TEXHHYECKYIO
TEXHOJIOIN4eC )41 u u
KYI0 HOPMAaTUBHO- | HOPMAaTUBHO- | HOPMATUBHO-
YmMmeTs: JOKYMEHTAIl | TEXHOJIOTHYEC | TEXHOJIOTHYEC | TEXHOJOTHIEC
pa3pabaTbiBaTh 10 Ha | KyIO KYIO KYIO
HAay4HO- OMOTEXHOJIOTH | JIOKYMEHTAIll | JTOKYMEHTAIld | TOKyMEHTAIlH
TEXHHYECKYI0 W | YECKYIO 0 Ha | O Ha | O Ha
HOPMAaTHUBHO- NPOAYKLHIO OMOTEXHOJIOTH | OMOTEXHONIOTH | OMOTEXHOJIOTH
TEXHOJIOTHYECKYIO YECKYI0 YECKYIO YECKYIO
JOKYMEHTAINI0 Ha MIPOYKIIHIO MPOAYKIIUIO MPOAYKIIUIO
OMOTEXHOIIOTHYEC
KYIO TTPOIYKIIHIO
He BiajgeeT | Bnaneer B nejoM | YcoemHoe #
HaBBIKAMHU OTJIENBHBIMY | YCIIEIIHOE, HO | CHCTEMaTH4ec
pa3paboTKu 3JIEeMEHTaMU HECUCTEMAaTH4 | KO¢ BIIAJICHHE
Hay4YHO- HaBbIKaMU ecKoe 0COOCHHOCTSIM
TEXHUUYECKON | pa3paboTKu BIIaJICHUE U  HaBBIKAMHU
u HAY4HO- HaBBIKAMH pa3paboTKu
HOPMAaTHUBHO- | TEXHUYECKOW | pa3pabOTKu Hay4YHO-
TEXHOJIOTHYEC | U Hay4YHO- TEXHUYECKOU
Buaners: KoM HOPMAaTUBHO- | TEXHUYECKOH | U
Bnaz[eeT JOKYMCHTalu TEXHOJOIrn4dec u HOPMAaTHUBHO-
HaBBIKAMU u Ha | KO HOPMAaTUBHO- | TEXHOJIOTHYEC
paspaboTku OMOTEXHOIIOTH | JJOKYMEHTAlld | TEXHOJOTHYeC | KOU
HAay4HO- YCCKYIO u Ha | KOU JOKYMCHTalu
TEXHUYECKOM M | IPOIYKIHIO OMOTEXHOJIOTH | JIOKYMEHTAIld | H Ha
HOPMaTHUBHO- YECKYI0 u Ha | OMOTEXHOJIOTH
TEXHOJIOTHUECKOH MIPOTYKITHIO OMOTEXHOJIOTH | Y€CKYIO
JIOKYMEHTAIlUh Ha YECKYIO MPOTYKIIHAIO
OMOTEXHOIIOTUYEC MIPOAYKLIMIO

KYIO POAYKIIMIO




[Inanupyemsie

YpoBeHb OCBOEHUS

pe3yIbTaThI OrneHovHOE
OCBOCHHS HEYJIOBIIETBOP | yIOBIETBOPUT XOpOILIO SRR CPELCTBO
KOMIIETEHIUH HTENBHO €IILHO
OIIK-8.4
TIpoBoaut
MOJITOTOBKY
MaTepUaNoB s
3aINATHI
00BEKTOB
UHTEIUICKTYaIbH
o
COOCTBEHHOCTH.
3HAaTh: He 3unaeT | Umeer 3HaeT Ha | 3HaeT Ha
METOJTUKY METOJTUKY TIOBEPXHOCTH | CpEeIHEM BBICOKOM
IOITOTOBKH IOJITOTOBKH BI€ 3HAHHA | yPOBHE YpOBHE
MaTepHaioB Ui | MaTepUallOB METOIUKHU METOTUKY METOIUKY
3aIUTEl OOBEKTOB | JJI1  3aIUTHI | HOATOTOBKH [IOJATOTOBKHU [IOJATOTOBKHU
WMHTEIJIEKTYadbHO | OOBEKTOB MaTepraioB MaTepraIoB MaTeprajIoB
1 COOCTBEHHOCTH | MHTEJUIEKTYall | JUIsl  3allUTHI | JUIS  3alIUThI | AJI  3allUThI
bHOH 00BEKTOB 00BEKTOB 00BEKTOB
COOCTBEHHOCT | MHTEIUIEKTYyaJl | MHTEJUICKTYyall | HHTEJUIEKTYyall
u BHOHU BHOHU BHOU
COOCTBEHHOCT | COOCTBEHHOCT | COOCTBEHHOCT
Hu 74 Hu
He yMeeT | Ymeer Ha | YMmeer Ha | YMmeer Ha
YMmeTh: MTPOBOJIUTH HHU3KOM JIOCTATOYHOM | BBICOKOM
MTPOBOJIUTH MTOATOTOBKY YpOBHE YpOBHE YpOBHE
MOATOTOBKY MaTepraioB MIPOBOJIUTH MIPOBOJIUTH MIPOBOJIUTH
MaTepHaaoB  JUIs | JUIS  3alIUThl | HOATOTOBKY MOJITOTOBKY MOJITOTOBKY
3aI0UTEl OOBEKTOB | OOBEKTOB MaTepuajoB MaTepUajoB MaTepUajoB
WHTEJUIEKTYalbHO | MHTEJUIEKTYall | AN 3allUTHl | Ul 3aI0WTHI | JUIS  3alUThI
W COOCTBEHHOCTH | bHOH 00BEKTOB 00BEKTOB 00BEKTOB
COOCTBEHHOCT | MHTE/UICKTyaJl | MHTEUICKTyall | MHTEJUICKTYall
Hu BHOM BHOH BHOHU
COOCTBEHHOCT | COOCTBEHHOCT | COOCTBEHHOCT
u 51 u
He BianeeT | Bnaneer B nejoM | YcoemHoe #
Baaaern: HaBLIKAMH OTHENbHBIMUI YCIICIIHOE, HO | CUCTeMAaTH4ec
Bnaneer IIOITOTOBKH HaBBIKAMH HECHCTEMATHY | KOE€ BIaJEHUE
HaBBIKAMH MaTepuaioB IIOITOTOBKH €CKoe 0COOEHHOCTSAM
IIOJITOTOBKH JUIS  3aIWATHI | MATepUaJIOB BJIaJCHHE M HaBBIKAMU
MarepuanoB  Juisi | OOBEKTOB UIA  3alWTHl | HAaBBIKAMH [IOJITOTOBKHU
3aIUThl 00BEKTOB | HHTEIUIEKTYall | 0OBEKTOB MOITOTOBKH MaTepuaIoB
MHTEJUIEKTYaIbHO | bHOM VHTEIJIEKTyal | MaTepuajioB IUIA  3alUThI
# COOCTBEHHOCTH | COOCTBEHHOCT | bHOH IS 3alIMUThl | 00HEKTOB
u COOCTBEHHOCT | OOBEKTOB WHTEJUICKTYall
u VHTEIJIEKTYal | bHOU
BHOH COOCTBEHHOCT
COOCTBEHHOCT | M

u




7.3 TunoBble KOHTPOJIbHbIE 32JaHUSl WJIH HWHbIe MAaTepPHAJIbI,
HeoOXoauMble J1Jisl OlleHKH 3HAHWi, yMeHMii, HABBIKOB, XapaKTepPU3yIOIIUX
JTanbl popMUPOBaHUA KOMIIeTeHUMH B pouecce ocsoenusi OITIOII BO

7.3.1 Ouenounsble cpeacrBa no komnerenuuu OIIK-5 Cnocoben mmaHupoBate U
IPOBOJUTh KOMIUIEKCHBIE HKCIEPUMEHTAJIbHbIC U PACUETHO-TEOPETHUECKUE HCCIEJOBAHUS IO
pa3paboTaHHON MporpamMme, KpUTHYECKH aHaJIM3HpOBaTh, 00001IaTh M WHTEPIPETHPOBATH
IOJIy4EHHBIE HKCIIEPUMEHTAIbHbBIC JaHHbIE

7.3.1.1 JIas Tekyiero KOHTpoJs no komnereduun OITK-5 Cniocoben
IUIAHUPOBaTh U INPOBOAUTH KOMILICKCHBIE SKCIEPUMEHTAJIbHBIE U PACUETHO-TEOPETUUYECKHE
UCCIICIOBAaHU MO0 pa3pabdOTaHHON Mporpamme, KPUTHYECKH aHAIM3MPOBaTh, 0000maTh U
UHTEPIPETUPOBATH MOJTYYEHHBIE SKCIIEPUMEHTAJIbHBIE JaHHBIE

TeMbl npe3eHTalM

1. TpagunuoHHas OMOTEXHOJOTHSI KaK METOJbI, WCIOJIb3yeMbIe B TEYCHHE MHOTUX
CTOJICTUH JUIsl TIPOW3BOJICTBA IHMBA, BUHA, ChIpa, Xjeba M JPYruxX MPOAYKTOB IUTAHHS,
MOJTy4aeMBbIX B TIporiecce (pepMeHTAIHH.

2. BbIsBICHHE CBOWCTB UCCIEAYEMbIX O0BEKTOB, IPOBEPKA CIIPABEAIMBOCTH TUIIOTE3 U
Ha 3TOH OCHOBE IIMPOKOE U TIyOOKOE M3YYCHHE TEMbl HAYYHOTO MCCIICIOBAHMS KaK OCHOBHOM
IEJT SKCIIEPUMEHTA.

3. Kiaccudukanus peakTHBOB 10 X Ka4€CTBY U MOA00P JJIsl POBEICHUS SKCIIEPUMEHTA.

4. CocraBieHue IUIaHA MPOBEACHUS SKCIIEPUMEHTA KaK HAWIY4YIIero ¢ TOW WM WHON
TOYKH 3PCHUSL.

5. OmnpeneneHue TOYHOCTH HM3MEPUTEIBHBIX MPUOOPOB U  IOJYYaeMbIX JAHHBIX.
Maremaruueckas 00paboTKa MoJydaeMbIX pe3yabTaToB.

6. HauaipHblii 3Tanm WCCICAOBAaHUS — HW3YyYCHHE HAYYHOHW JIUTEPaTyphl, MPOBEIACHUE
MATCHTHOT'O TIOHMCKA.

7. TloTpeOHOCTh B CO3JaHUM YHUKAIBHBIX PUOOPOB, YCTAHOBOK, CTEHJ/IOB, MAIIMH IS
pazpabotku Tembl. OTBETCTBEHHBIH MOMEHT — YCTAHOBJICHHE TOYHOCTH W3MEPCHUU H
MOTPEIIHOCTEH.

8. Pa3paboTrka mOAPOOHON METOMUKH TMPOBEICHUS OKCIIEPUMEHTA, COCTABIICHUE
OUEepEeIHOCTH MPOBENICHUS OTepaIiili U U3MEepEeHUH.

9. PaspaboTka (hopMBI )KYPHATIOB JIJIS 3aITUCH PE3YJIbTATOB HAOTIOACHHUA U U3MEPCHHH 1
MpaBHJia UX BECHUS.

10. OGecrieueHne HKCIEPUMEHTAa HEOOXOAWMBIM OOCITY)KHBAIOUIMM TIEPCOHAIIOM H
co3zianus rpaduka ero paboTsl.

11. MaremaTtn4yeckoe MOACITUPOBAHNE KHHETUKA MUKPOOHOJIOTHYECKOTO IPoIiecca.

12. UccinenoBanns B OMOTEXHOIOTHH MUIIEBBIX JO0OABOK HA OCHOBE OTXOHO0B U IMOOOYHBIX
MPOYKTOB MACJIOOKCTPAKITMOHHO OTPACTU

IIpakTnueckas padora

ITpakTuueckas padora Nel. IIpaBuna BeeHus 1a00paTOpPHOTO KypHaja

[IpakTuueckas padbora Ne2. [IpoBeneHne nuTepaTypHOro U NaTEHTHOTO TIOUCKA.

[Ipaktuyeckas pabora Ne3. JlabGopaTopHble H3MepeHHs M 00pabOTKa MOIYYEHHBIX
pe3yJIbTaToB

[IpakTuyeckas padora Ne4. [TonroroBka HOBOH J1aOOpaTOPHON pabOTHI

[IpakTuueckas padota Ne5. BeiOopouHbIit METO/ B OMOTEXHOIOTMYECKUX UCCIIETOBAHUSX.
OCHOBHBIE CTAaTHUCTUYECKHE MOKa3aTeldd MaHHBIX HaOmojeHuil. CraTtuctuyeckas oOpabOTKa
JAHHBIX OMOTEXHOJIOTMUYECKUX HccienoBanuii B mporpamMmme «Excel». Pacuersl ¢ ncnons3oBanueM
MACTEPA qDYHKL[HPI. PacueTsl ¢ MCMONB30BaHMEM HAICTPOUKU. AHAU3 TaHHBIX.



[Tpaktuyeckas pabota Ne6. I'pynmupoBka M rpaduueckoe NpeACTaBICHUE TaHHBIX
HaOmrofeHuit. [pynmupoBKa JaHHBIX, pacueT CTAaTHYECKUX IIOKa3aTeJie, IOCTPOEHUE
rucTorpaMmsl B mporpamme Excel.

[TpakTrueckas padora Ne7. OrieHKa IByX BApUAHTOB IIPH KOJUYECTBEHHON N3MEHYMBOCTH
MIPU3HAKOB.

A. HesaBucumple BbIOOpkH. OrieHKa JBYX BapUaHTOB IMPU  KOJUYCCTBEHHOM
W3MEHUYUBOCTH MIPU3HAKOB JIJIsl HE3aBUCHUMBIX BBIOOPOK B mporpamme Excel.

B. 3aBucumbie (compsbkeHHble) BbIOOpKH. OIlleHKa CcpeaHedl pa3HOCTH  IIPHU
KOJIMYECTBEHHOW M3MEHUYMBOCTH MTPU3HAKOB JIJIs1 3aBUCUMBIX BEIOOPOK B mporpamme Excel.

[TpakTrueckas padora Ne8. OreHka AByX BapUaHTOB MPU KAaYECTBEHHOW M3MEHYMBOCTH
MIPU3HAKOB.

TecrupoBanue
1) IIpoBenenue u3zydeHUs: OMOTEXHOJOTHMUECKOW HH(OpPMAIMM, KOT/Aa HCCIEAOBATeNb CaM
BBI3BIBACT WHTEPECYIOUINE €ro SBICHHS W HM3MCHSET YCJIOBUS HMX NPOTEKAHUS C IENBI0
YCTAHOBJICHHSI MPUYMH BO3HUKHOBEHUS 3THX SIBICHHH W 3aKOHOMEPHOCTCH WX pa3BUTUS —
3TO...(dPKCIIEPUMEHT)

2) B uyem 3aio4aeTcs OTIMYMTENBHAas OCOOCHHOCTh Ja0OPAaTOPHOTO W3YYECHUS Iepes
HaTypaJINCTUYECKUM HAOIIOACHUEM:

-OTHOCHTENIbHAS JICIIEeBU3HA METOA

+HccIe0BaTeNb MOXKET KOHTPOJIUPOBATh YCIOBHUS OIIBITA

-BBICOKAsI TPYIOEMKOCTh METO/A

-OnepaTUBHOCTD IOJIy4€HUS HH(OpMaLUU

3) Uto sABNIsE€TCS OCHOBHOM LIEJIBIO IIPU IPOBEACHUH 3KCIIEPUMEHTANIBHBIX UCCIIEJOBAaHUN?
+BBIABIICHHE CBOMCTB HMCCIEIyEMbIX OOBEKTOB, NPOBEPKA CIPABEAJUBOCTU TUIIOTE3 U HA ITOH
OCHOBE HIMPOKOE U INIyOOKOE U3yueHHE TEMBbI HAYYHOI'O UCCIIEA0BAHUS

-OIIpEeCIICHUE NIPEAEIIOB U3MEPEHUN ITapAMETPOB SKCIIEPUMEHTA

-IPOBE/ICHNE CHCTEMAaTUYECKOW pPETUCTpallUd H3MEPEHUH U OLEHOK (AKTOB pa3IMuHbIMU
CpeACTBaMU M criocobaMu

-1epexo, OT SMIUPHUYECKOTO M3Y4YEHHS] K JIOTUYECKHMM OOOOIEHUSM M COOTBETCTBYIOIIMM
BBIBOZIAM

4) Yto oTHOCUTCS K OCHOBHOM XapaKTEPUCTUKE IKCIIEPUMEHTAILHOTO UCCIIEI0OBAHUS?
+1I0BTOPAEMOCTb PE3YJIbTATa P OJMHAKOBBIX YCIOBHUAX

-HECTaOMJIBHOCTh pe3yJIbTaTa MpU OJIMHAKOBBIX YCIOBUSIX

- IOBTOPSIEMOCTD PE3YJIbTATa IIPU PA3HBIX YCIOBUAX

- IOBTOPSIEMOCTD Pe3yJibTaTa MpHU ABYX OJMHAKOBBIX U OJHOMY HE COBIIAJIAIOIEMY YCIOBHUIO

5) VxkaxuTe CyYIIECTBYIOIIME BBl YCIOBUH Ui TPOBEJACHUS OSKCIEPUMEHTAIHLHOTO
HCCIIEIOBAHUS:

-CUCTEMATUYHbBIE U MaJI03aTPaTHbIE

+y4UTHIBAEMBIE U TTIOBTOPSEMBIE

-CIEHUAIbHBIE 1 HOPMAJIbHBIE

-criennuueckre u MOBTOPSIEMbIE

6) Kakoli u3 nepeunciieHHbIX BApUAHTOB HE OTHOCUTCS K BUJIaM 3KCIIEPUMEHTOB?
+3aMKHYTBIN

-OTKPBITBIN

-3aKPBITHINA

-0OBIUHBIN



7) Kakoii BHI 3KCIIEPUMEHTAIbHOTO MCCIEIOBAaHUS HATSAIHO OOBACHSAET €ro Lelnu U 3ajadu
(BnusieT Ha pe3yabTar)?

-3aKPBITHIN

+OTKPBITHIN

-00BIYHBIN

-3aMKHYTBII

8) BriOepuTe BHI SKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUSA, B X0JI¢ KOTOPOTO M3Y4aeMbIii OOBEKT HE
JIOTaJbIBa€TCsl O TOM, 4YTO HAJ HHUM IPOBOJUTCS DJKCIIEPUMEHT, HAXOAWUTCA IPU ITOM B
€CTECTBEHHBIX YCIOBUAX

+3aKpBITHIN

-OTKPBITBIN

-0OBbIUHBIN

-3aMKHYTBII

9) B xakoM Buj€ MCCiIEeI0BAaHUS 3KCIEPUMEHTAIbHBIE CPEICTBA B3aUMOJECHCTBYIOT C OOBEKTOM
HUCCIIEen0BaHUS?

-B 3aKpBITOM

-B OTKPBITOM

-B 3aMKHYTOM

+B OOBIYHOM

10) Pe3ynbTaThl KAKOTO SKCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS 00JIee TOCTOBEPHBI, 10 CPABHEHUIO
C IpyTUMU:

-OTKPBITOTO

+3aKpBITOrO

-0OBIYHOTO

-3aMKHYTOT'O

11) B xakom 3KCIEpUMEHTaJIbHOM HCCIEA0BaHUU HM3y4aeMblii OOBEKT 3HAET MPOBOJAMMOM Haj
HUM U3y4eHUU?

+B OTKPBITOM

-B 3aKPBITOM

-B OOBIYHOM

-B 3aMKHYTOM

12) Ha xakue BUbI JENATCS SKCIEPUMEHTHI 110 cioco0y (GOpMHUPOBAHUS YCIOBHIA UCCIIEJOBAHUS?
- MpeoOpa3yoIIre U CO3UIaTeTbHbBIE

+ €CTECTBEHHBIE U UCKYCCTBCHHBIC

-KOHCTaTUPYIOIINUNA U KOHTPOJIUP YOI

-peLIaoIUid U TOUCKOBBIN

13) Ha kaxue BUABI I€TATCS SKCIIEPUMEHTBI 11O LIESIM MCCIIEI0BAHU:
-nabopaTopHble, HaTypHbIE

-IIPOCTBIE, CII0KHBIE

+ npeoOpa3yrouuii, KOHCTaTUPYIOUINI, KOHTPOJIUPYIOMINMA, TOMCKOBBIH, peIIatomni
-9HepreTudyeckre, MHPOpPMaIMOHHbIE

14) Ha xakue BUABI JEIATCS DKCIEPHUMEHTAJIbHBIE HCCIEAOBAHUS MO CTPYKTYpPE H3y4aeMbIX
00BEKTOB U SIBJICHUN:
+1pOCThIE, CIOXKHBIC



- 1abopaTopHble, HATypHBIE
- KOHTPOJIMPYIOIINH, TOMCKOBBIN
- BHEepreTuveckre, HHHOpMaIHOHHBIE

15) Ha kakue BHABI JEISATCA HKCIEPUMEHTAIbHBIE MCCICAOBAHUS IO XapakTepy BHEUIHUX
BO3IEHCTBUNA Ha OOBEKT:

- IpeoOpa3yoIIHi, KOHCTATUPYIOUTUH

- 1abopaTopHbIe, HATypHBIE

- pelarnMi U MOUCKOBBIN

+ BEIIECTBEHHBIN, SHEPTeTHUCCKUH, HH(POPMAIIMOHHBIN

16) Ha kakue BUABI JIEIATCS SKCIEPUMEHTANIbHBIE HCCIEIOBAHUS IO XapaKTepy BO3ICHCTBUS
UCTIOJIb3YEMBIX CPEJICTB Ha OOBEKT:

- KOHTPOJIMPYIOIIUH, PEIIatOIUi U MOUCKOBBIM

- 1abopaTopHEIE, SHEPreTHIECKHE, NH(HOPMAIMOHHBIE

+ MOJIEIbHEIN, 00BEKTHBIN

- €CTECTBCHHBIC U UCKYCCTBECHHBIC

17) Ha kakue BUIBI JENATCS 3KCHEPUMEHTAIbHBIE HCCIIEIOBAaHUS IO KOHTPOJIHUPYEMBIM
BEJIMYMHAM:

- 1a00paTOpHbIE, HATYpHBIE, PEIIAOLINI U TOMCKOBBIN

+11acCUBHBIN, aKTUBHBIN

- MOJICJIbHBINA, OOBEKTHBIH, KOHTPOIHPYIOLIHHA,

- BELLIECTBEHHBIN, JHEPreTUUECKUI

18) Ha xakue BUIbI AEIATCS SKCIIEPUMEHTAIBHBIE UCCIIEOBAHUS IO KOJIMUYECTBY BapbUPYEMBIX
(bakTOpoB:

+ 0HO(AaKTOPHBIN, MHOTO(DAKTOPHBIN

-IpeoOpa3yIOIUil 1 eCTECTBEHHBIN

-MOJENbHBIN U 00BEKTHBIH

-KOHCTaTUPYIOLIHii, 1Ta00paTOPHBIN U HaTypHBIN

19) Ha xakue BUIBI NENATCS IKCIIEPUMEHTATIBHBIC HCCIEAOBAHUS MO XapaKTepy HM3y4aeMbIX
O0OBEKTOB U SIBIICHMIA:

- MOJICTIbHBIN, 00HEKTHEIN, BEIECTBCHHEIN

- BEIIECTBEHHBIN, HACCUBHBIN, aKTUBHBIHN

+ TEXHOJIOTUYECKU I, COLTMOMETPUYECKUH,

- IPOCTBIE, CIOKHBIE

- TabopaTopHbIC

20) Kak Ha3pIBaeTCs COBOKYIMHOCTh MBICICHHBIX U (DU3MUYECKUX OIEpalluii, MPOBOAUMBIX B
OTpeIeIEHHOM MOCIIeI0BATEIbHOCTH AJIsl JOCTHXKEHUS LIEH SKCIIEPUMEHTA - ...(METOIUKA)

21) CoOTHECTH OLIEHKY MOIPEIIHOCTH U3MEPEHUN U UX XapaKTEPUCTUKY6

TouHas - yYWTHIBAIOT JMIIb METPOJOTMYECKHE XapaKTEPUCTUKHU CPENCTBA M3MEPEHUN U
OLICHUBAIOT BJIMSHUE Ha PE3yJIbTAT TOJIbKO OTKJIOHEHHUS YCIOBUI U3MEPEHUS OT HOPMAaJIbHBIX
[TpubnnxeHHas - yIUTHIBAIOT MHIUBUIYAJIbHBIE METPOJIOTHUECKUE CBOMCTBA M XapaKTEPUCTUKU
Ka)KJ0r0 U3 IPUMEHEHHBIX CPEJICTB U3MEPEHNUH, aHATM3UPYIOT METO U3MEPEHUH, KOHTPOIUPYIOT
YCIIOBUS U3MEPEHMM C LIENBIO YUeTa UX BIMSHUSA HA PE3yNbTaT U3MEPEHUS

[IpenBapuTenbHas - U3BMEPEHUsI BBIMOIHSIIOTCS 110 TUIIOBBIM METOAMKAM, PErJaMeHTUPOBAHHBIM
HOPMAaTUBHBIMHM JIOKYMEHTAMH, B KOTOPBIX yKa3aHbl METOJABl M YCIOBUS W3MEPEHUI, THIIbI
MOTPEIIHOCTeH U T.JA., U HA OCHOBE 3THUX JaHHBIX 3apaHee OIIEHEHAa BO3MOKHAas MOrPEUIHOCTh
pe3yJprara



- COBOKYIHOCTb MBICJIICHHBIX W (HU3MUYECKUX OIepanuii, MPOBOJUMBIX B ONpPEeTICHHON
MOCJIEIOBATEILHOCTH IJIs JOCTHIKEHHUS LIEJIN DKCIIEPUMEHTA

22) HUctuHHBIM Ui (DU3MYECKOW BEJIWYHMHBI SBISICTCS 3HAYCHHE, HJIICAIBHBIM 00pa3oM
OoTpakaroliee B KayeCTBEHHOM U ... OTHOUIGHWM COOTBETCTBYIOLIEE CBOMCTBO OOBEKTa
(KOJTMYECTBEHHOM )

23) CoOoTHECTH BHJ IEYATHOTO U3JAAHUS U €r0 XapaKTePUCTHUKY:

PedeparuBHbIe H31aHMS - OCHOBHOE CPEACTBO MIPHU IMOA00PE JIUTEPATYPHI; ABISIOTCS yKa3aTeIsIMH
MIPOU3BEICHUH TIeUaTH, UMEIOIUXCs B ONOInoTeKe

Karanoru - ucrouynnku mHpopmanuu, BKIoUaromue B ceds Oubnuorpaduyeckue CBeACHHUS U
nHpopMaIuio o coxepkaHuu padboT

KHuKHas TeTONUCH - UTOTOBBIN PE3yNIbTaT HAYYHO-UCCIIEA0BATEIBCKONW PabOTHI

Hay4nbli 0OTYET 110 TEME - TOCYapPCTBEHHBIN OMOIMorpaduieckuii ykasaTeib, IpeIHa3HaYeHHBINA
JUTSE TEKYIIETo HHPOPMHUPOBAHUS O KHIDKHBIX M3aHusx Poccuiickoii denepanny Ha BCeX SI3bIKaX,
[0 BCEM OTpacisiM 3HAaHUM W MPAKTHUYECKOW NEATEIbHOCTH JUIsl YIOBJIETBOPEHUS 3alpOCOB
Ppa3HBIX KaTErOpUM YUTaTENIEH

- HayyHas pa0oTa, MyONWYHO 3alUIIaeMas Ui MOJYYeHHs YYEHOH CTeNeHW KaHIuAaTa WiH
JIOKTOpa HayK

24) CooTHecTH TUIBI (PU3UIECKUX BETHUUH U UX XaPAKTEPUCTUKY

cillyyaiiHasi BEIMYMHA - HE M3MEHSAETCS C TEYEHHEM BpeMeHM, Oe3 yuyeTa CTaTUCTHUYECKHX
3aKOHOMEPHOCTEN

IIOCTOSIHHAS. BEJIMYMHA - Pe3yJbTaT OTAEIbHOTO HM3MEpPEHHs] HE MOXET OBbITh OJIHO3HAYHO
IPEeJICKa3aH 3apaHee B CBSI3U CO CIIy4aiiHBIMM ITPOLECCAMU

U3MEHSIOIIAsACA BEIWYMHA - ATOT THUIl (DPU3MYECKUX BEIMYMH, Yallle BCEr0 BCTPEYAIOIIUICS B
HKCIIEPUMEHTAaX, HallpUMep, IpU ONpeAeSICHUH IJINHbI 00pa31a, €ro Macchl

HecTaOMJIbHAs BEJIMUMHA - 3aKOHOMEPHO MEHSETCsI ¢ TeUCHHEM BPEMEHH BCIIEICTBUE MPOLIECCOB,
IPOXOJAIINX B UCCIIEYEMOM OOBEKTE

- U3MEHSETCS C TEYEeHUEM BpeMeHH, 0e3 yueTa CTaTUCTUYECKUX 3aKOHOMEPHOCTEH

25) K ocHOBHOM XapaKTepUCTHKE KaKOW BETUYMHBI OTHOCUTCSI OTCYTCTBUE Y AKCIIEPUMEHTATOpA
uH(GOPMAIIUHU O €€ 3aBUCHMOCTH OT BPEMEHHU:

- U3MEHSIONIAACS BEJTHYMHA

+ HecTaOMJIbHAs BEIUYHHA

- cly4aitHasi Belnu4nHa

- IOCTOSIHHAS BEJIMYNHA

26) Kak Ha3bIBaeTcs MpoLecc HaX0Xk/IeHUs 3HaUeHUs (PU3NUYECKOM BEIMYMHBI ONBITHBIM ITYTEM C
MOMOIIBIO CHEUANIBHBIX TEXHUUECKUX CPECTB - 3TO ... (M3MEepeHHe)

27) CooTHecHTe MaTEMaTHUECKYIO BEJIMUUHY C €€ OIpe/IelIeHuEM:

Cpennee apudmerndeckoe (M) - cpenHMil KBaApaT OTKIOHSHU 3HAUSHUI TPU3HAKA OT CPETHETO
apu(MeTHYECKOTro

Hucnepcus (S2) - oaHa U3 OCHOBHBIX XapaKTEPUCTHK BHIOOPKHU

abcomoTHas (AX) MOrpeIHOCTh U3MEPEHUH - TOTPEIIHOCTD CPEJICTBA U3MEPEHUH, BBIpaKEHHAs
B €IMHUIIAX U3MEPSIEMON (PU3NYECKON BEIMYMHBI, XapaKTepU3yIollas aOCOIOTHOE OTKIOHEHUE
U3MepSIEeMON BETMYMHBI OT JIEHCTBUTENBHOTO 3HaYeHUs (pu3ndeckoit BenuuuHbl: AX = X — X /|
OTHOCHUTENIbHAs (0) TOTPEITHOCTh W3MEPEHUN - OTHOIIECHWE aOCONIOTHOW TOTPEITHOCTH
U3MEpeHUs K JeHCTBUTENPHOMY WJIM HM3MEPEHHOMY 3HAueHHI0 BeauuuHbl. OOBIYHO
OTHOCHUTEIIbHYIO MOTPEUTHOCTh BhIpaxaroT B nporeHTax: & = (AX / Xx) - 100 %



- TJaBHAasg COCTABIIAIONIAs CHUCTEMAaTHYECKOW MOTrPEIIHOCTH HM3MEpEeHHH, 0O0yCIoBIeHHAs
VH/MBUYaJIbHBIMUA OCOOEHHOCTSIMH OIlepaTopa

28) CooTHeCUTE HAyYHOE M3JJaHUE C €T0 XapaKTEPUCTUKOM

KumxHast ieronuck - KpaTkas XapaKTepUCTUKA KHUTH WU CTaThU

Metoauueckoe mocoOue - H3JaHHE, B KOTOPOM H3JIOKEHBbl HaydHble OCHOBBI U CYIIHOCTb
IPOIIECCOB TPOM3BOJCTBA, OOOOIICHBI JOCTHKEHUS OTEYECTBEHHOW W 3apyOE)KHOW HayKH,
COXPAHUBILNE HAYYHYIO LICHHOCTb JI0 HACTOALLEIO BPEMEHHU

Y4eOHUK - WM3aHue, B KOTOPOM H3JIOKEHBI IporpamMma Kypca, TeMbl Ui CaMOCTOSTEIHHOTO
W3Yy4YEHUs, BOIPOCHl ISl CAMOIIPOBEPKUM IPU IOATOTOBKE K KOJUIOKBUyMam U 3allUTe
1a00paTOPHBIX padOT

AHHOTalMsT - TOCYHapCTBEHHBIH OubnHorpaduyeckuil ykaszareiab, IpeIHa3HAUYECHHBIA s
TeKyIIero nHGOPMHUPOBAHUS O KHIKHBIX H3AaHusIX Poccuiickoii deneparyiv Ha BCeX SI3bIKaX, 0
BCEM OTPACIISIM 3HAHUHI U MPAKTUYECKOW AESTENBHOCTH JJIsl YAOBJIETBOPEHHUS 3alIPOCOB Pa3HBIX
KaTeropyuil Ynrarenen

- KpaTKO€ M3JI0)KEHHE HAyYHOI'O MPOU3BEACHUS, BBIIOJIHEHHOTO CaMHUM aBTOPOM, HaIlpUMEp,
aBTopedepar quccepranuu

29) MeToapl U3MEPEHUN ONPENENSIIOTCS ... XapaKTEePOM OMPEIeNIsieMON BEITUYUHBI, TpeOyeMoil
TOYHOCTbI0, HEOOXOJJMMOM CKOPOCTBIO U YCIOBUSAMH U3MEPEHUH ((PU3MUECKUM)

30) Kakue nzmepeHus nmpoBOASITCS HauboJjIee 4acTo?
-KocBeHHbIE U3MepeHns

+ npsMble U3MEPEHUS

-COBMECTHBIE U3MEPEHUS

-COBOKYITHbIE€ U3MEPEHUS

7.3.1.2 {nst npoMe:KyTOYHOro KOHTpoJisi o komnerenuun OIIK-5  Cnocoben
IJIAaHUPOBATh W MNPOBOJUTH KOMIIJICKCHBIC JSKCICPHUMCHTAJIBHBIC W PACUCTHO-TCOPCTUUCCKHC
UCCIIEIOBaHMSI MO pPa3pabOTaHHON mMporpamMme, KpUTHYECKH aHAIW3UPOBaTh, 0000mIaTh U
HHTCPHPECTUPOBATH MMOJTYYCHHBIC SKCIICPUMCHTAJIBHBIC JAHHBIC

Bonpocsl k 3k3amMeny
Uto Takoe «IKCIEPUMEHT»?
OcHOBHas 11€J1b IKCTIEPUMEHTA.
VYcnoBus MpOBEACHUS YKCIIEPUMEHTA.
Knaccudukanus s3KxcrnepuMeHTOB 10 IpU3HAKaM.
OTKpBITHIi, 3aKPBITBINA U IPOCTON IKCIIEPUMEHTHI.
EcTecTBEHHBIN U UCKYCCTBEHHBIN DKCIIEPUMEHTHI.
JlaGopaTOpHBIi U HATYPHBINA SKCIIEPUMEHTHI.
KoHcTatnpyronuii 1 KOHTPOIUPYIOIIHNA SKCIIEPUMEHTBI.
IToMCKOBBIN U PEILAIOIINNA DKCIIEPUMEHTHI.

. AKTHBHBII U MaCCUBHBIN SKCIIEPUMEHTBHI.

. IlacCUBHBIN U aKTUBHBIN KCIIEPUMEHTHI.

. OaHO- 1 MHOTO(AaKTOPHBII 3KCIIEPUMEHTHI.

. UTo Takoe «MeTonuka»?

. Uto Takoe «(puznyeckasi BEIMUNHAY U €€ CTUHHIIA?

. OxapakrepusyiTe TUIIBI PU3NUECKUX BETUUMH.

. CnyyaiiHble ¥ OCTOSIHHbIE (PU3NYECKUE BEIUYUHBI.

17. N3menstomuyecs: 1 HecTaOMIIbHbIE (PU3UYECKUE BEIMUUHBI.

18. Yto Takoe u3MepeHue u pe3ynbTaT U3MEPEHUN?

19. CxomumocTb 1 BOCIIPOU3BOUMOCTD PE3YIILTaTOB U3MEPEHHIA.

LCoNoOA~EWNE
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[IpsiMble ¥ KOCBEHHBIE U3MEPEHMUSI.

20. IIpuBenute onpeneneHue NOHATHS «IIIAHUPOBAHUE SKCIIEPUMEHTA.

21. Ha3oBHTE OCHOBHYIO II€JIb INITAHUPOBAHUS SKCIIEPUMEHTA.
22.1lpuBenuTe XapaKTEpPUCTUKY OJHO(DAKTOPHBIX U KOMIUICKCHBIX IIJIAHOB.

23. Uto B cebs BKIIFOYACT TUIAH DKCIIEPUMEHTA?
24.Yto sBnsieTcs INIaBHBIMU KOMIIOHEHTaMM JF000T0 3KCIIepuMeHTa’?
25.[IpuBenuTe XapakTEPUCTHKY KOHTPOJIBHOTO 3KCIIEPUMEHTA.
26. B yem 3axitoyaeTcs JOKyMEHTallbHasl pErucTpanus 3KcrnepuMeHTa?
27.Y10 BKIIIOYAET B c€0s1 IPOTOKOI MCCIEAOBAHUN?
28.DTanbl INIaHUPOBAHUS YKCIIEPUMEHTA.
29. O6paboTKa MOIyYEeHHBIX PE3YIbTATOB IKCIIEPUMEHTA.
30. ChopmynupyiiTe onpeeieHue MOHATUS «T1aCCUBHBIN SKCIIEPUMEHT.
31.TIpuBenute onpeaeneHue HOHITHS «AKTUBHBIN SKCTIEPUMEHT.
32.ChopmynupyiiTe onpeaeaeHre NOHATHS «IOIPEIIHOCTb PE3YIbTaTa U3MEPEHUY.
33. KakoBbI IpHYMHBI BO3HUKHOBEHUSI ITOTPEIITHOCTH TIPU SKCTIEPUMEHTE?
34.Tounas, npuOIMKEHHAs U NIPeIBApUTEIbHASL OLIEHKU MOIPEIIHOCTH.
35.1IpuBenuTe ompeneneHNe MOHATUS «IIOCTOSHHBIC, MPOTPECCHBHBIE WM IMEPHOANYECKHE

HOTPEIIHOCTI Y.

36. CucreMaTnyecKe MOrpeHOCTH U MPHYMHBI KX BOSHUKHOBEHHH.

37. Ciy4aiiHble OrpPelHOCTH U IPUUYMHBI X BO3HUKHOBEHUH.

38. [IprbopHBIE MOTPEIIHOCTH 1 MPUYMHBI NX BOSHUKHOBEHHIA.

39. AGCONIOTHAs: M OTHOCUTENbHAS OTPELIHOCTH U3MEPEHUI.

40. IIpaBuna OKpyIJIeHUs pe3yJbTaTOB U NOTPEUIHOCTEH H3MEPEHUM.

41. Yrto Takoe pedepar, MoHorpadusi, Oporropa?

42. Yrto takoe aBTopedepar, quccepTanus, aHHOTAIH?

43. Yto Takoe yueOHUK, METOUYECKOE MOCOOHEe, KHIKHAS JIETOUCH?

44. Yto Takoe peepaTUBHbIC U3JAHUS U KaTaIoru?

7.3.2 Ouenounbie cpeacrsa no komnerenunu OIIK-8 Cnocoben pa3pabaThIiBaTh
HAYYHO-TEXHHYECKYIO u HOPMAaTHBHO-TEXHOJIOTHIECKYIO JTOKYMEHTAIHIO Ha
OMOTEXHOJOTMYECKYI0  NPOAYKIMIO, TOTOBUTh  MaTepualibl A 3alIUThl  OOBEKTOB
MHTEJUIEKTYaJIbHONH COOCTBEHHOCTH

7.3.2.2 JIas Tekyero KOHTpoJs no komnereduuun OITK-8 Cnocoben
pa3pabaTbIiBaTh HAayYHO-TEXHHYECKYI0 M HOPMATHBHO-TEXHOJOTMUYECKYIO JOKYMEHTAIlMI0 Ha
OMOTEXHOJOTMYECKYI0  MPOAYKIMIO, TOTOBUTh MaTepHalbl s 3allUThl  OOBEKTOB
MHTEJUICKTYaJIbHONH COOCTBEHHOCTH

Tembl npe3eHTaANUN

13. MaremaTtndeckoe MOICTHPOBAHNE B HAYYHBIX OMOTEXHOJIOTUIECKUAX HCCIIECIOBAHUSIX.

14.VI3yyeHne OCHOBHBIX NPOJIYKTOB OpOKEHHs IPOAOKEBBIX caxapoB (aJKOTrOJIbHOE
OposKeHwe), MoTydeHHe CIUPTA, TIIMIEPUHA U YTIIEKUCIIOTO ra3a

15. YkcycHas, Mojo4yHas W s6J0YHO-MOJIOYHAs (epMeHTalus, NoidyyeHue OyTHUIOBOro
CIIHUPTA, allETOHA, MOJIOYHOM U YKCYCHOW KHUCJIOT.

16.IIpumenenue Metoma oTOOpa A MOJNyYeHHs] OOJBIIOTO pa3HOOOpasusi pacTeHUui,
’KHBOTHBIX U MHUKPOOPTaHMU3MOB ITPH MPOU3BOJICTBE ITMPOKOTO CIIEKTPA IMUIIEBHIX MTPOIYKTOB.

17.Metoapl pa3pabOTKH MPOIYKTOB CO CHEUU(PUUECKMMU CBOMCTBAMU M YIIyULIEHHBIM
Ka4eCTBOM (CEHCOpPHBIC U MUTATEIbHBIE XapaKTEPUCTHKH ).

18.Metoapl amanTalMd MUKpPOOPTaHU3MOB Uil Oonee 3(()EeKTHBHOTO MPOM3BOJCTBA
MUIIEBBIX TMPOAYKTOB W TOJNYYSHHS HATYPAIbHBIX IHIICBBIX HHTPEIUCHTOB (AaMHHOKHCIOT,
OpPraHUYeCKUX KHUCIIOT, JIETYUYUX KUPHBIX KUCIIOT, BATAMUHOB U JIp.).

19.Meroapl monydeHne (GEpMEHTOB, aHTHTEN W MHKPOOPTaHM3MOB JUIsi MOHHUTOPHHTA
CHCTEM TPOU3BOJICTBA U TIEPEPAOOTKH MUIIEBBIX MTPOAYKTOB TSI KOHTPOJISI KAUeCTBA.



20.Meronpl pa3pabOTKH U JOCTHIKEHUSI B MCIIOJIB30BAHUN PACTUTEIBHOCTH MOPCKUX H
PEYHBIX BOJOEMOB KaK HEpCIEKTUBHOEC CHIPhE M1 OMOKOHBEPCHOHHOW IEpepabdOTKH |
MOJTYYEHUS 1eNIEBBIX (PYHKIMOHATIBHBIX OMOMPOYKTOB.

21. TpaguuuoHHass OMOTEXHOJOTHS KaK METOABI, HCIIOJIb3yeMble B TEUCHHE MHOTHX
CTOJIETUH JUIsl TPOW3BOJCTBA IHBA, BUHA, CBIpa, Xjeba M JPYrux MPOAYKTOB IUTAHHA,
HOJTy4aeMbIX B Iporiecce hepMeHTaIHH.

22.BbIBICHHE CBOWCTB UCCIEAYeMbIX 00BEKTOB, POBEPKA CIPABEATMBOCTH TUIIOTE3 U
Ha 3TOIl OCHOBE MIMPOKOE M TITyOOKOE M3ydYEHHE TEMbl HAyYHOTO MCCIIETOBAHUS KaK OCHOBHOM
LIeJIH SKCIIEPUMEHTA.

23. Kiaccugukanus peakTHBOB 110 UX KQUECTBY | 110100 JUIs TPOBEICHHS SKCIIEPHMEHTA.

24. CocraBiieHUE TUIaHA MPOBEACHUS HKCIEPUMEHTA KaK HAWIYYIIEro ¢ TOH WM MHOM
TOYKH 3PCHUSI.

25.0mnpeseneHue TOYHOCTH HM3MEPUTENBHBIX MPUOOPOB U TOJY4aeMbIX JaHHBIX.
Maremarnueckas 00paboTKa MOTy4aeMbIX Pe3yIbTaTOB.

IIpakTnueckass padoThbI:

IIpaktnyeckas pabora Ne9. OueHka cOOTBETCTBUS MEXIY (QAKTHUECKUMH U
TEOPETUYECKUMHU  HaOmoneHussMU. OlLleHKa COOTBETCTBUS MEXKIY (aKTUYECKUMHU U
TeopeTHYecKUMHU HaOIroieHusIMH B iporpamme Excel

[IpakTnueckast padora Nel0. O6paboTKa HaHHBIX C IPUMEHEHHUEM HENapaMeTPUUYECKUX
KPUTEPUEB.

[Ipaktuueckass  pabora  Nell.  KoppensiMOHHO-PETPECCHOHHBIA  aHAJIU3 B
OMOTEXHOJOIMUYECKUX HCCcaeI0BaHUAX. KoppensuoHHO-perpecCHOHHBIN aHalu3 B IporpaMMe
Excel. Tlpsmonuneiinas xoppensiius B mporpamme Excel. Ilpsmosmuueitnas perpeccus B
nporpamme Excel. KpuBonuneiinas perpeccus B nporpamme Excel.

[IpakTuueckast pabora Nel2. JlucriepcMOHHBIN aHAIU3 JaHHBIX SKCIEPUMEHTOB C MOJIHON
paHzoMu3aLyel BApUaHTOB. /J[ucnepcnoHHbIN aHaIU3 1aHHBIX OIBITOB C IIOJHOW paHJOMHU3aLUen
BapuaHTOB B porpamme Excel.

IIpaktuyeckas pabGora Nel3. JlucnepCHOHHBIH aHaIU3 JaHHBIX OJHO(PAKTOPHBIX
HKCIIEPUMEHTOB C PaHJOMU3MPOBAHHBIMU OJl0OKaMH (IOBTOpeHMsIMM). [lucriepcuOHHBIN aHanu3
JTAHHBIX 0JTHO(AKTOPHBIX HKCIIEPUMEHTOB C PAHJIOMHU3UPOBAHHBIMH OJI0KaMH (MIOBTOPEHUSIMH) B
nporpamme Excel.

ITpaktuyeckas pabora Nel4. JlucnepCHOHHBIH aHaNM3 JaHHBIX C HEOAHOPOJHBIMU
BbIOOpKaMHU.

[Tpaktuueckas padota NelS. JlucriepcuOHHBIN aHATU3 JAHHBIX JIBYX(AKTOPHOTO OIBITA.
JlucriepcrOHHBIN aHaNIN3 JAaHHBIX ABYX(AKTOPHOTO OMBITA C ITOJHOW paHJOMHU3aMe BAPHAHTOB
B nmporpamme Excel.

IIpaktnyeckas pabora  Nel6.  IlnaHupoBaHMe  OMOTEXHOJOTMYECKOIO  OIBITA
(oxcniepumenTa). IlnmaHupoBaHMe KiaccHMuUecKoro ombiTa (3kcnepumMeHTa). [lnaHnupoBanHue
PEerpecCuOHHOr0 MHOTO()aKTOPHOTO HKCIIEPUMEHTA.

TecTtupoBanue
31) KakoBa cyTb NpsIMbIX U3MEPEHUH, IPOBOJUMBIX IPU UCCIIEJOBAHUU?
- OJIHOBPEMEHHO IPOBOJAMMBIE M3MEPEHHUs ABYX M 0Ooyiee HEOJHOMMEHHBIX BEJIMYHH C IIEJIbIO
HaXOXXJeHUS (QYHKIIMOHAIBLHON CBSI3U MEX1Yy HUMHU
- MCKOMOE 3HayeHHe HaXOJAST PEHIeHHEM CHUCTEeMbl YpPaBHEHHH, MOJy4aeMbIX B pe3ysbTare
NPSMBIX U3MEPEHHUH Pa3InYHbIX COYETAHUH STHX BETUYUH
+ HCKOMOE 3HAaYeHHE BEJIMYMHBI HAXOMAT U3 OIBITHBIX JAHHBIX MYTEM 3KCIEPUMEHTAIbHOIO
CpaBHEHUS
- UCKOMOE€ 3HAUY€HHE BEJIWYUHBI HAXOMAAT M3 ONBITHBIX JAaHHBIX IYTEM SKCIIEPUMEHTAJIBLHOTO
METO/1a MOCTPOeHUS 0000IIIEHHOTO KPUTEPHS



32) Kakoii ¢popmyIioif MOKHO 0XapaKTEpPH30BATh MPSMbIE H3MEPEHHUS:
+A=X

L=uvt

-P =mg

-P=WLn

33) Uro 3ayacTyro HOHUMAETCS MO/ IPSIMBIMU U3MEPEHUSAMU:

- U3MEPEHHUS, IPU KOTOPBIX TPOU3BOASTCS IPOMEKYTOUHBIE IIPEOOPa30BaHUS

- U3MEPEHHUS, IPU KOTOPBIX PE3yabTaT U3MEPEHHS MOJIYYAeTCs MTOCIIE TTOACTAHOBKH PE3yJIbTaTOB
HPSAMBIX U3MEPEHUI B HEKOTOPYIO (QYHKIIMOHATIBHYIO 3aBUCHMOCTh

- M3MEpEHHsI, B KOTOPBHIX 3HAYECHUS HECKOJIbKUX OJHOBPEMEHHO H3MEPSIEMBIX OJHOPOJIHBIX
BEJINYMH HAaXOJST PELICHUEM CHUCTEMbl YPaBHEHHI, KOTOPbIE CBSA3BIBAIOT Pa3HbIe KOMOWHAIUU
ITHUX BETUYUH

+ U3MepeHus, pyu KOTOPBIX HE MIPOU3BOANUTCS IPOMEKYTOUHBIX ITPE0Opa30BaHUI

34) Vkaxure cyTb METOJ]a KOCBEHHBIX U3MEPEHUH, TPOBOAUMBIX IPHU UCCIIEJOBAHUAX:

+ MCKOMOE 3HAYEHHUE BEJIMYMHBI HAXOAAT HA OCHOBAaHUHU U3BECTHOM 3aKOHOMEPHOCTH MEXKAY 3TOH
BEJIMYMHOM U NTapamMeTpaMu, HaliJIEHHbIMU B XOJ€ MPSIMBIX U3MEPEHUN

- METOJl CPAaBHEHHUS C MEPOM, B KOTOPOM H3MEPSEMYIO BEJINUMHY 3aMEIIAI0T MEPOU C U3BECTHBIM
3HAYEHUEM BEIIMYUHBI

-IIPUEM WJIA COBOKYIIHOCTb IIPMEMOB CPABHEHUS M3MEPSIEMOW BEIMYMHBI C €€ CAVMHULEH WU
LIKaJIOM B COOTBETCTBUHM C PEATU30BAaHHBIM IPUHIIUIIOM U3MEPEHUN

- U3MepeHue o0BEMOB OIPENEISIEMOr0 BELIECTBA M PEAreHTa, MCHOJIb3YEMOIO NP JTAHHOM
OIIpEEICHUN

35) Kakoe ypaBHEeHHE XapaKTepU3yeT KOCBEHHOE U3MEpPEHUE:
+A=f(x1,x2,...,xn)

- D=b2—4ac

- ax?+bx=0

36) Kak ocyiiecTBiIsltoTCSl COBOKYIHbBIE U3MEPEHNUS, TPOBOIUMBIE ITPU HAYYHBIX UCCIEAOBAHUAX ?
- C IOMOLIBIO IEHCUTOMETPOB MPOXOASILErO CBETA

+ IyTeM OJHOBPEMEHHOTO U3MEPEHMSI HECKOJIIBKMX OJJHOMMEHHBIX BEJINYMH, HCKOMOE 3HAUE€HUE
IIPU 3TOM HaxXOAAT PEUICHHMEM CHCTEMbl YpaBHEHUH, IOJIY4YacMbIX B pE3yNlbTaTe IpPsMBIX
M3MEPEHUN Pa3TMYHBbIX COYETAHUN 3TUX BETUYUH

- C IOMOIIIBIO TATYUKOB, KOTOPbIE CaMHU 10 ceOe He SABISAIOTCA U3MEPUTEIbHBIMI HHCTPYMEHTAMH,
a BBITIOJIHAIOT POJIb MpeoOpazoBaTesie nHGpOpMaIUK

- BBINIOJIHAIOTCSI TIOCPENCTBOM IIPSIMOTO, HEMTOCPEACTBEHHOTO U3MEPEHHSI OCHOBHOW BEJIMYMHBI U
(unm) npuMeHeHHs! PU3NYECKONH KOHCTaHThI

37) JlaiiTe onpeaeseHre COBMECTHBIM U3MEPEHUSM, IPOBOUMBIM IPU HAYUYHBIX UCCIEA0BAHUAX ?
- 3TO OJHOBPEMEHHBIE U3MEPEHMSI HECKOJIBKUX OJJHOMMEHHBIX BEJIMYUH, IIPH KOTOPBIX NCKOMOE
3HauEHUE U3MEPSEMOI BETMUMHBI HAXOIUTCS IyTEM PEILIEHUsI CUCTEMbI YPaBHEHUM, OTydaeMon
IIPU NIPSAMBIX U3MEPEHUSX PA3JINYHBIX COUETAHUIN ITUX BEJIUYUH

- WU3MEpEeHUus, Pe3yJIbTaTOM KOTOPBIX SBJISETCS pElIeHHe HEKOTOPOW CUCTEMbl ypaBHEHUH,
KOTOpasi COCTABJIEHA U3 yPaBHEHUH, IIOJyYEHHBIX BCIIEICTBUE U3MEPEHNS BO3MOKHBIX COUETaHUN
U3MEPSEMBIX BEIUYUH

+ OJIHOBPEMEHHO NPOBOAMMBIE M3MEpPEHHs JBYX M 0oJjiee HEOJHOMMEHHBIX BEIHMYUH C ILIEJIbI0
HaXO0X/1eHNS (QYHKIIMOHATILHOM CBSI3U MEXKIy HUMU

- U3MEPEHMS], XapaKTEPU3YIOINE PACCESIHUE 3HAYEHHUH, KOTOpBIE C JOCTATOYHBIM OCHOBaHHEM
MOTYT OBITh IPUMHMCAHBI U3MEPSIEMOI BEIIUUNHE



38) KakuM mpUHIIMNHAILHO BaKHBIM OOIIMM CBOWCTBOM O0JIaJJalOT KOCBEHHBIE, COBMECTHBIE H
COBOKYIIHBIE U3MEPEHUS, IPOBOJUMBIE MPU HAYYHBIX UCCIIEIOBAHMSIX:

-MX PE3yIbTAaThl PACCYUTHIBAIOTCS C MOMOIIBIO0 popmyrsl CTepmkecca

+ UX pe3yNbTaThl PACCYUTHIBAIOTCA MO HU3BECTHBIM (DYHKIMOHAIBHBIM 3aBHCHUMOCTSIM MEXIY
U3MEPSIEMBbIMU BEJIMYMHAMHU U [TapaMeTpamMu, ONPEACIICHHBIMU ITyTEM MPSIMBIX U3MEPEHUM.

- UX pe3yNbTaThl PACCUUTHIBAIOTCS C MOMOIIbI0 Gopmyrsl [lyaccona

- UX Pe3yJIbTaThl PACCUUTHIBAIOTCS C MOMOIIKI0 (hopmyIbl bepryrm

39) Kakum cTaTucTHueCKUM TpeOOBAHUSAM JOJDKHBI OTBEYATh PE3yJIbTaThl SKCIIEPHUMEHTA:
+3((heKTUBHOCTH, COCTOSITEIBHOCTH U HECMEILIEHHOCTH OLIEHOK

-B3aMMO3aMEHSAEMOCTH CUCTEMHBIX TaHHBIX

-KpUBOH OTKJIOHCHMS

-[TIOBTOPSIFOIMMCS] MOHOTOHHBIM KOJICOaHUSM

40) XapakTepUCTUKOH KakOro CTaTUCTMUYECKOro TpeOOBaHUS  SBIAETCS  OTCYTCTBUE
CHCTEMaTHYECKUX MOTPEIIHOCTEN U OIMOOK B IIPOLIECCE BHIYUCIICHUS TapaMETPOB:

- 3¢ (EeKTUBHOCTH OLIEHOK

+ HECMELIEHHOCTH OLIEHOK

- COCTOSITEIbHOCTH OLIEHOK

-HECOCTOATENIBHOCTH OLIEHOK

41) XapaKTepHCTUKOM KaKOro CTaTHCTHYECKOTrO TpeOOBaHUS SBISETCS MHHHMAIbHOCTD
JUCTICPCUU OTKIIOHCHHSI OTHOCUTEIPHO HEM3BECTHOTO IMapamMeTpa:

- COCTOSITEIIBHOCTH OIIEHOK

-HECOCTOATEIBHOCTH OLIEHOK

+ 3(pPeKTUBHOCTH OIIEHOK

- HECMEUICHHOCTH OLIEHOK

42) CooTHecuTe Ha3BaHUE HAYYHOU pabOThI C €ro XapaKTePUCTUKOMN:

Pedepar - HayuyHas paboTa, myOIMYHO 3alMIaeMas JAJs MOJTy4eHUs] YUeHOM CTeneHn KaHauaaTa
WIN JOKTOpa HayK

Momnorpadus - kpaTkoe U3710KEHUE HayYHOIO MPOU3BEACHNUS, BHIIOJHEHHOTO CAaMUM aBTOPOM,
HanpuMep, aBTopedepar AuccepTaluu

ABTopedepaT - HayyHOE NPOM3BEJECHUE, BCECTOPOHHE M ¢ HauOoJbLIeH MOJHOTON
paccmaTpuBarolee Kakyo-1100 npobdieMy Wik TeMy

Juccepramus - KpaTKO€ M3JI0)KEHUE CYHTHOCTH KaKOTro-JTu00 BOIpPOCa MIIM HayYHOH MPOOJIeMBI;
BKJIIOUYAeT B ce0s1 (aKTUUECKUE CBEICHUS

- IeyaTHOE M3JlaHue HeOOobIIOro o0bema (CBhIIe 4- X, HO He MeHee 48 C.), H3/1aBaeMoe B MATKOMH
00JI0XKKE.

43) Lenpto popMambHOTO TIIAHUPOBAHUS IKCIIEPUMEHTATLHOTO UCCIIEIOBAHUS CUUTACTCS:
+ HCKITIOYEHUE MaKCUMAJIbHO BO3MOKHOTO YMCIIA TPUUMH UCKAKEHUS Pe3yIbTaTOB

- IOATBEPKICHNE COOTBETCTBUS OPTAHOM TI0 CepTU(DHUKAINH JTSI 3aIBUTEIIS

- YBEJIMUEHUE CPOKA TOJHOCTH OHUOMpEenapaToB

- ObGecrieueHne eqMHCTBAa U3MEPEHUH B CTpaHe

44) Kak Ha3pIBaeTCSI MEpa COOTBETCTBHUSI METOJUK M PE3YJIbTATOB MCCIICOBAHUS TTOCTABICHHBIM
3ajauaM - 370...(BanuaHocts)

45) CooTHecHuTe CTaTUCTUYECKUE TPEOOBAHUS PE3yIbTATOB MIPOBOJIUMOIO 3KCIIEPUMEHTATILHOTO
VCCJIEIOBAHMS U UX XapAKTEPUCTUKY



3¢ (HEKTUBHOCTH OIEHOK - OTCYTCTBHE CHCTEMATHUYECKUX MOTPEITHOCTEH U OMIMOOK B MPOIIecce
BBIUKCJICHHSI TapaMeTPOB

COCTOSATENILHOCTHU OIIEHOK - MPU YBEJIMUYECHUH YHCIIA U3MEPEHHI Cpe/iHee 3HAaUCHUE U3MEPEHHOTO
napaMerpa J0JIKHO CTPEMUTHCS K €r0 HCTUHHOMY 3HAUYEHHUIO

HECMEIIEHHOCTH OIIEHOK - MUHUMAJIbHOCTh JUCIIEPCUU OTKIOHEHUS! OTHOCUTEIIBHO HEM3BECTHOTO
napaMmerpa

- UCKJIIOYEHUE MAaKCUMAaJIbHO BO3MOKHOI'O YUCJIA MPUYUH UCKAKEHUS PE3YyIbTaTOB

46) B uem 3axiro4aeTcss NIpEeUMYIIECTBO MPOCTHIX IIJIAHOB IIPHU POBEAECHUN UCCIIEOBAHUN:

- ACCIIEI0BATEIb MOKET KOHTPOJIMPOBATH YCIOBUS OIBITA

+ B uX 3(Q(EKTUBHOCTH NPHU YCTAHOBJICHUU BIMSIHHUA HE3aBUCHUMOW MEPEMEHHOH, a Takke B
JOCTYITHOCTH aHAJIM3a U UHTEPIIPETAluU PE3yIbTaTOB

- IOJTyYEeHHE IIBETHOTO U OJBMYKHOTO M300pa’KeHUs IBUKYILErOCs 00beKTa

- HEBO3MOYKHOCTH CJielaTh BBIBOJ O (PYHKLMOHAJIBHOM 3aBUCUMOCTH MEXAY HE3aBUCHUMOH M
3aBUCUMOM IIEPEMEHHBIMU

47) B uem 3axiro4aercsi HEAOCTATOK MPOCTHIX IJIAHOB IIPU MTPOBEICHUU HCCIIET0BAHUII:

- B UX 3(QQPEKTUBHOCTH NPHU YCTAHOBJICHUU BIIMSHUS HE3aBUCHMOI IEpEMEHHOH, a Takxke B
JIOCTYITHOCTHM aHAJIM3a U UHTEPIPETALNH PE3yIbTaTOB

- HCCIIE0BATENIb MOXKET KOHTPOJIUPOBATh YCIOBUS OIBITA

+ B HEBO3MOXXHOCTH CJENIaTh BBHIBOJ O (DYHKIIMOHAIBHOM 3aBHCHMOCTH MEXAY HE3aBHCHUMOU M
3aBHCHUMOM IIEPEMEHHBIMH

-MCCIIEIOBATENb yCTAHABIMBACT TOYHBIA KOHTPOJb 3a TaK HA3bIBAEMBIMM HE3aBUCUMBIMHU
HEPEMEHHBIMH, YTOOBI BBISIBUTH UX BIMSHHUE Ha 3aBUCHUMbIE TIEPEMEHHBIC

48) B uem 3axirouaercs 1e/1b KOMIIJIEKCHBIX IUIAHOB IIPU MIPOBEACHNUHU HCCIIEJOBAHUI:

+ COCTaBIISIFOTCS JJI1 SKCIIEPUMEHTOB, B KOTOPBIX H3ydaeTcsi JHO0 BO3/JECHCTBHE HECKOJIBKHX
HE3aBUCHMBIX [IEPEMEHHBIX, JIU0O0 MOCIe10BaTeIbHOE BO3/ICHCTBUE PA3IMYHBIX I'pajaliuil OJHON
HE3aBUCUMOM NIEPEMEHHOU

- HaxoxjaeHue (aKTOpPOB, KOTOPHIE COIJIACYIOTCS TOJBKO C OJHOM THIIOTE30H, a JApyroi
(oCTaJIbHBIM) IPOTUBOPEYAT

- OIPEIEIICHNE TIPEEIIOB U3MEPEHH TapaMeTPOB SKCIIEPUMEHTA

- CHCTEMaTHUYECKOe HAOIIOJEHUE 32 XOA0M Pa3BUTHS M3y4aeMOro SIBJICHUS M TOYHOE OIHUCAHUE
¢baxToB

49) Kakoli BHUJ TUTAHOB COCTaBISIETCS AJS AKCIEPUMEHTAIBHBIX HCCIEIOBAHHUM, B KOTOPBIX
M3Yy4aeTcsl BO3/IEHCTBUE HECKOJIIBKUX HE3aBUCHMBIX TIEPEMEHHBIX ?

+ (hakTOpHBIE TTAHBI

- MHOTOYPOBHEBBIE TUTaHBI

-OJTHOYPOBHEBBIE TIJIaHbI

-CIIelHaIbHbIE IaHbI

50) Kakue 1utaHbl COCTABIISTFOTCS TSI SKCIIEPUMEHTAITLHBIX UCCIICIOBAHMIA, B KOTOPBIX H3y4aeTCs
MOCIe0BaTEIbHOE BO3ICHCTBIE PAa3IMYHbIX IpaJaliii OJHON HE3aBUCUMOM MTePEeMEHHOM:

- (hakTOpHBIE TIITAHBI

+ MHOTOYpPOBHEBBIC TITAHBI

-OJJHOYPOBHEBBIC TIJIAHBI

-clielinaIbHbIC TUTAHbI

51) Yro HE Bximouaet B ce0s IU1aH SKCIIEPUMEHTA ITPH MPOBEICHUU UCCIIE0BaHUI 1 pa3paboToK?
- LIeJIb U 33/1a4H;
- 000cHOBaHME 00bEMa IKCIIEPUMEHTA, YUCIIA OIBITOB;



- BBIOOp 111ara u3MeHeHus (paKkTopoB.;
+aHaIM3 TUTEPATyPHBIX HCTOYHUKOB

52) Yro HE BXOAWT B CNHMCOK IJIaBHBIX KOMIIOHEHTOB JIFOOOTO 3KCIEPUMEHTA MPU MPOBEACHUN
UCCIIEIOBaHMI U pa3paboToK?

- HCCIelyeMblii O0OBEKT;

+BBIOOpKA

- OKCIIEPUMEHTATOp (MCCIlIeI0BATEb);

- CTUMYJISILIUS

53) Ilo cTerneHn TOYHOCTH U HAJIEKHOCTU KOHTPOJIbHBIC SKCIIEPUMEHTAILHBIC UCCIIEAOBAHUS HE
JIOJDKHBI YCTYNATh... (OCHOBHBIM)

54) Jlnst yero oOBIYHO UCTIOIB3YETCSl CTATUCTUYCCKUM aHAIU3:

-JU11 000CHOBaHMS CPECTB U3MEPEHUN

- IUIst 000CHOBaHMs 00beMa HKCIIEPUMEHTA, YHUCTIa OMBITOB

- JIJIsl OTIMCaHUsI METOAMKH TIPOBEICHUSI SKCIIEPUMEHTA

+ /7151 OLIEHKU CTETEeHU JIOCTOBEPHOCTH HAOJIOIaEMbIX Pa3UYMil MEXKIY IKCIEPUMEHTAIbHBIMU
Y KOHTPOJIbHBIMU TPYIIIaMHU UM YCJIOBUSIMU OTIBITA

55) Uro HE otHOcuTCS K KpPYIHBIX pasfenaMm MPOTOKOJA HCCIEAOBaHUS MPU MPOBEICHUU
3KCHEPUMEHTOB?

+BTOPOCTEIIEHHAS YaCTh

- BBOJIHAsl 4aCTh

- OCHOBHAs 4acTh

- 00cyXIeHue pe3yIbTaTOB U BBIBOIBI

56) UTo OTHOCHUTCS K TEXHOJIOTMYECKUM JJOKYMEHTaM B MUIIEBON MPOMBILIUIEHHOCTH?
+ TEXHOJIOTMYECKUI PETIIAMEHT;

-IIPaBOBOU aKT

-II0JI3aKOHHBIN AKT

-peuentypa u3aenus

57) Yto siBAsieTCs OCHOBHBIM CPEJICTBOM IpH MoA00pe IuTepaTypbl? (KaTajor)

58) Kak Ha3bpiBaeTCsi OTKIOHEHHE Pe3ysbTaTa U3MEPEHUs1 OT UCTUHHOIO 3HAUYEHUS! U3MepseMOi
BEJIMYMHBI? (ITOTPEIIHOCTD )

59) Kak Ha3bpIBaeTCsl METO/1 TPOBEPKU CTATUCTUUYECKUX TUIIOTE3? (KpUTEPUI)

60) Kak HaspBaeTCs CpeIHMM KBaapaT OTKIOHEHWW 3HAYEHUW TMPU3HAKA OT CPEIHETO
apupmeTrueckoro? (aucnepcusi)

7.3.2.3 Jlast Tekyero KOHTpoJs no komnerenuun OITK-8 Cnocoben
paSpa6aTI)IBaTI) HAaYYHO-TCXHUYCCKYI0O W HOPMATHBHO-TCXHOJOTMYCCKYIO JOKYMCHTAIIMIO Ha
OMOTEXHOJOTHYECKYI0 ~ TPOJAYKIUIO, TOTOBHTh  MaTepualibl Uil  3alIUThl  OOBEKTOB
MHTEJJIEKTYyaJIbHOU COOCTBEHHOCTH

Bomnpocsl k 3k3aMeny
45. AndaBUTHBIN U cCHCTEMAaTUYECKHI KaTaloru.
46. Cxembl OMOIMOTEYHOH Kiaccuukanuy.
47. HaykomeTpuueckue 6a3bl.



48.
49.
50.
5l.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
7.
78.
79.
80.
81.
82.
83.

84.
85.

86.
87.
88.

89.
90.

[TarenTHast uHGOpPMAIHS U €€ 0COOEHHOCTH.

UTo Ha3bIBAIOT OTKPHITUEM?

Uro npuzHaercs nzodpereHuem?

UTto siBNsIeTCS aBTOPCKUM ITPaBOM?

[TpoBeneHne TUTEPATYPHOTO U MMATEHTHOTO ITOMCKA 110 U3Y4aeMOil TeME.

IIepeuncnure BUABI TEXHOJIOTMYECKUX JOKYMEHTOB.

Bups! gesarenbHOCTH 00yYarOIUXCs IPU BBIMOJHEHHH CAaMOCTOSATEIbHONW PaOOTHI.
Knaccugukanus HayyHO-UCCIIE10BaTEIbCKONW PAOOTHI.

OnpeneneHye NOHATHS «TEXHOJIOTMUECKUN PETIIAMEHT.

OnpeneneHne NOHATHS «TEXHOJIIOTUYECKAST HHCTPYKLIUS».

OnpeneneHne NOHIATUS «TEXHOJIOTUYECKAS PELENITYypay.

OnpeneneHne HHCTPYKLIUU 110 KOHTPOJIIO TEXHOJOTHYECKOTO ITpoLecca.

OnpeneneHue NOHATHS «ONEPALIMOHHAS UHCTPYKLIUS».

ITocTositHHBIE M BPEMEHHBIE TOKYMEHTBI.

VYcnoBus opraHu3anuy CaMoOCTOATEIbHOW paboThI.

Tumnsl camocTosTeNnbHON pabOThI CTYIEHTA.

®opMbl 0TUETA O IPOAEIAHHON CaMOCTOSATENbHON paboTe.

Yro BKIItOYAET B ce0s1 HAYUHO-UCCIIE0BaTENIbCKasl paboTa CTyIEHTA.

[Tnan mpoBeIeHHsI CAaMOCTOATENBHON PadOTHI.

[TpuHIMI OpraHKU3aluU CaMOCTOATENbHOM paboThI.

YPpOoBHU caMOCTOSTEIBHOIN pabOTHI.

Crenenpb opranuzanuy caMooOpa3oBaHusl.

Bunbl nestenbHOCTH 00y4yaronIMXcs MIPU BHIIIOJHEHUU CAMOCTOATEIbHONW PadOTHI.
Knaccugukaius HayyHO-UCCIIE10BaTEIbCKONW PaOOTHI.

OcHOBHBIE CTaJIUN HAYYHO-UCCIIEI0BATEIbCKON pabOTHI.

Be10op TeMsbI nccienoBanus.

OcHOBHBIE 3TaIlbl BHIIIOJIHEHUS HAYYHO-HUCCIIE10BATEIbCKONW PabOThI.

TpeboBaHMs K OTUETY 10 HAYYHO-UCCIIEI0BATENILCKON padoTe.

Opranu3zanys 3KCIIepUMEHTAIBLHOTO UCCIIEI0BAHUS.

Be10op MeTouK 11 IpOBeIeHHsI SKCIIEPUMEHTA.

PaGounii niian uccienoBanusl.

ITpoBenenue uccnenoBaHusl.

[TpaBuiia BezeHus 1aOOpaTOPHOTO KypHaa.

Llenu, nocTuraempie 3KCIEPUMEHTATOPOM MPH MPOBEJAEHUN MPOOHBIX OIBITOB.

YpoBHU BHEPEHHUS PE3YIBTATOB 10 UTOI'AM HAay4YHO-HCCIIEI0BaTENbCKOW paboThl.
Pacckaxxute, 4TO SBJISIETCA UTOTOM 3aBEPLICHHS] HayYHO-UCCIIEI0BATEIbCKUX padoT Mo
MOJIy4YEHHBIM pe3yJibTaTaM.

Kak onpenenstorcss KHHETHYECKHE NTapaMeTphl POCTa KJIETOYHON TOMYJISALUun?

Kak omnpegenuTes mnapaMerpsl pocTa KIETOYHOM KYJIbTYPbl METOAOM JIBOMHBIX
00paTHBIX KOOPJUHAT?

[ToueMy KuHETHMKa pocTa KJIETOK MOKET 3aBHCETh OT KOHLEHTPALUU HECKOJIbKUX
cyoctpaToB?

Kakue Buapl BIUgHUA IBYX CyOCTpaTOB Ha KMHETHUKY pocTa kieTok Bel 3Haere? Kak nx
JUCKPUMHUHHUPOBATH?

Kakwue Buibl FHTUOUTOPOB U akTUBaTOpOB BhI 3HaeTe? Kak ux nuckpuMuHupoBaTh?
[Tepeuncnure paxTopsl, onpeaenstomme pH-3aBUCUMOCTh CKOPOCTH KIETOYHOTO POCTA.
Hanummure ypaBHeHue mpocteiimeil Mozenu, oObsICHSIOMEH pa3iuyus KOHIEHTPAIUH
MOHOB BOIOPOJIa B KJIIETKE U OKpYXarolleH cpene

7.4 Meroauyeckue  MarTepuasbl, OIpeae/silOlIde  MPoUeAYpPbI

OLCHUBAHUSA 3HAHMHM, YMEHHMHl M HABBIKOB M ONbITA JAeATEJbHOCTH,
XapaKTepHU3yIIIHUX ITANbI (POPMHUPOBAHUS KOMIIETECHIMI



KoHTponb OCBOEHUS IUCHMILIMHBI M OLIEHKA 3HaHWH oOydarolmuxcs N0 AMCLUILUINHE
npousBoautcst B coorBercTBuu ¢ IInm KyOI'AY 2.5.1 «Texyumii KOHTPOJb yCIIEBAEMOCTH M
IIPOMEKYTOUHAs aTTecTalus 00yJaromuXxcs.

3amuTa npakTH4YecKoi/J1abopaTopHoii padoTbl
IIpakTyeckas paboTa IPOBOAUTCS C LIENbIO:

— SKCHEPUMEHTAJIBHOIO MOATBEPKIACHUS M IPOBEPKH CYLIECTBEHHBIX TEOPETHYECKUX
HOJIOKECHUH, 3aKOHOB, 3aBUCUMOCTEI];

— (opmMHpOBaHMS NPAKTUUECKMX YMEHUH M HaBBIKOB OOpalleHus € pPa3IMYHbIMU
npudopamMH, yCTaHOBKaMH, J1a0OpaTOpHBIM 00OpYIOBaHUEM, AamIapaTypoil, KOTOpPHIE MOTYT
COCTaBJIATh 4acTh NPO(PECCHOHATBHON NPAKTHUECKOM MOATOTOBKHY;

— (opMupoBaHus ~ UCCIEIOBAaTENbCKUX  yMeHMH  (HaOmonaTh,  CpaBHHUBATb,
aHaAJIM3UPOBaTh, YCTAaHABINBATh 3aBUCUMOCTH, JI€J1aTh BBIBOJABI U 000OIIEHNUS, CAMOCTOSITEIbHO
BECTH UCCIIeIOBaHHE, OPOPMIIATH Pe3yIbTATHI).

KoHTposib U olieHKa pe3yabTaTOB BBINOJIHEHHS] O0YUYaIOLUMUCS MPAKTUYECKONH pabOThI

HanpaBJieHbl Ha OOO0OIIEHHE, CHCTEMAaTU3alluI0, YIUIYOJIeHUE, 3aKpeIyICHHE IOJyYeHHBIX
TEOPETUYECKUX 3HAHUN MO0 KOHKPETHBIM TEMaM JWCIUILINH; (POPMHUPOBAHNE YMEHHUI TPUMEHSTh
IOJIyYEeHHBIE 3HAHUS Ha MPAKTUKE, peau3aliio eJUHCTBA UHTEUIEKTYyalbHON U NPaKTUYECKON
NEeSITeIbHOCTH; Pa3BUTHE UHTEIUIEKTYaIbHbIX YMEHUH Y OYAYIIHX CHELUATUCTOB; BEIPAOOTKY MU
pEeLICHUH T[IOCTABJICHHBIX 3aJad TakKUX M[POPECCHOHAIBHO 3HAYUMBIX KadyecTB, Kak
CaMOCTOSITEJIbHOCTh, OTBETCTBEHHOCTb, TOYUHOCTh, TBOPUECKAsk MHULIUATHUBA, a TAK)KE HA PA3BUTUS
o0mmx u QopMupoBaHUE MPO(HECCHOHATBHBIX KOMIIETEHIMHA, ONpeAeNEHHbIX padbodei
porpamMMoi y4eOHOM TUCIUILIAHBI.

Jlisi KOHTPOJISL ¥ OLIEHKU PE3YJIbTATOB BBIMOJIHEHHS CTYIEHTAMU MPAKTUYECKOH pabOThI
UCIIOJIb3YIOTCS TaKue (POPMBI U METOJIbI KOHTPOJIS, KaK HaOJt0/IeHHe 3a paboTol 00ydaromuxcs,
aHallu3 pPe3yJIbTaTOB HAaOJIOAEHUS, OLEHKA OTYETOB, OLEHKA BBIOJHEHHUS WHAWBUIYAJIbHBIX
3a7laHUN.

3ammra npakTHUECKol paboThl MPOBOIUTCS MO KaXA0H paboTe B OTAEIBHOCTHU B BUJE
UH/IMBUYAJIbHOTO COOECEIOBAHUS C KaXbIM CTYIEHTOM IO TEOPETHUYECKOW M MPAaKTUYECKOH
YacTH BHIITOJIHEHHON PabOTHI, a TAKXKE 110 JAHHBIM U pe3yibTaTtaM opopMiIeHHOTO oT4yeTa. OTBETHI
Ha ITOCTaBJICHHBIE BOIPOCHI CTY/JICHT JJaeT B YyCTHOU (opme.

KpuTtepun oneHnBaHus YPOBHS 3alIUTHI MPAKTHYECKOH/1a00paTOpHOIl padoThI
pU yCTHOM OIpOCe:

OIIeHKa «OTJIIMYHO» CTABUTCS, €CIHM CTYJCHT: |) MOJHO M3/IaraeT W3y4eHHbI MaTepHual,

AacT MPaBUIIBHOC ONPCACIICHUC SA3BIKOBBIX HOHHTHﬁ; 2) O6H3py>KI/IBaCT INOHUMaHHuEC MaTcpualia,
MOET 000CHOBaTh CBOU CYKACHUS, MIPUMCHUTD 3HAHUA Ha ITPAKTHKE, IPUBCCTH HeO6XOI[I/IMBIe
MMPUMEPHBI HE TOJIBKO ITO JIMTCPATYPEC, HO U CAMOCTOATCIIBHO COCTABJICHHBIC, 3) H3Jjlaract MmaTrcpuall
MMOCJICAOBATCIILHO U ITPABUJIBHO C TOUYKHU 3PCHUSA HOPM JIMTECPATYPHOT'O A3bIKA.

O11eHKA «XOPOITIOY CTaBUTCA, C€CJIIM CTYACHT OAa€T OTBCET, YJIOBJ'IGTBOPSIIOHII/II\/'I TEM XC€

TpeOOBAHUAM, UTO H JIJIS OIICHKH «5», HO JIOMycKaeT 1-2 ommOKu, KOTOPBIE CaM K€ HCIIPaBIISIET,
u 1-2 HEegoUueTa B OCIIEIOBATEILHOCTH | SI3IKOBOM O(POPMIICHUH M3JIaraeMoro.
OIl1eHKa «YIOBJIETBOPUTEILHO» CTABUTCS, €CIM CTYACHT OOHApYy>KWBAaeT 3HAHHUE U

MMOHUMAaHHE OCHOBHBIX IIOJIOKEHHMI HaHHOM TEMBI, HO: 1) H3jlaract Marepuajl HCIIOJIHO U
AOIMYCKA€T HCTOYHOCTU B ONPCHACICHHUU MOHATUN WX (I)OpMYJII/IpOBKC IMpaBUJIL; 2) HC YMCCT
JO0CTATOYHO FJ'Iy6OKO H J0Ka3aTCIbHO 000CHOBaTh CBOU CYKACHUA U IPUBECTU CBOU IIPUMCPHI; 3)



n3jaract Marcepual HCEIOCJICOOBATCIIbHO MW OOIIYCKAaCT OIHUOKH B S3BIKOBOM O(l)OpMJ'IeHI/II/I
n3jaracmMoro.
OHGHKa «HCYIOBJICTBOPUTCIILHO» CTABUTCA, CCJIM CTYACHT 06Hapy>1<1/IBaeT HC3HAHHC

OosplIell YacTHM COOTBETCTBYIOLIETO paszeia HM3ydaeMoro MaTepHuaia, JOIYyCKaeT OIIMOKU B
(hOpPMYITUPOBKE OMPENEIICHUA U MPABWII, HCKAXKAIOIIUE UX CMBICI, OSCIOPSIIOUYHO M HEYBEPEHHO
u3naraer marepuai. OLeHKa «HEY/IOBJICTBOPUTEIbHOY» OTMEYACT TaKHe HEIOCTATKH B MOATOTOBKE

CTYACHTA, KOTOPBIC ABIAKOTCA CEPHE3HBIM IIPEIIATCTBUEM K YCIICHITHOMY OBJIAACHHIO IMOCICAYIOIIUM
MaTepuaioM.

IIpe3enTauus
[Ipe3enTanust — 3TO0 KpaTKoOe M3JIOKEHUE, MPEJICTABICHHOE B BHUAC MYJbTUMEIUWHBIX

CITAIOB C COJEpPKAHMEM U pe3ylbTaTaMH WHIWBHUAYATbHOW Y4eOHO-UCCIIEN0BATEIhCKON
NeSATeTbHOCTH, UMEET PErJIAMCHTUPOBAHHYIO CTPYKTYPY, COJIepKaHue U opopMIICHHE.

3aja4uu MHE3EHTaLNH:

- ®opMupoBaHUE YMEHHUI CAMOCTOSTEIILHOW pAOOTHI CTYJICHTOB C HCTOYHHUKAMHM JIUTEPATYPHI,
UX CHCTEMaTH3aIus;

- Pa3BuTHE HABBIKOB JIOTHUYECKOTO MBIIICHHS,

- YriryOneHue TeopeTHIeCKUX 3HAHUM 0 MPOOJIeMe UCCIIeIOBAHUS.

KputepusiMu oOlleHKM TNpPe3eHTAIMM SBIISIOTCS: HOBH3HA TEKCTa, OOOCHOBAHHOCTH
BbIOOpa HMCTOYHHKOB JIMTEPATYphl, CTENEHb PACKPBITHUS CYIIHOCTH BOMPOCA, COOIIOIACHUS
TpeboBaHUi K 0OPMIICHHUIO.

OIICHKa «OTJIMYHO» CTABUTCS, €CJIM BBINIOJHEHBI BCE TpPEOOBaHUS K IPE3CHTAIINU:

00o03HaueHa mpodaemMa 1 000CHOBaHA €€ aKTyalIbHOCTh; CJIeJIaH aHAJIN3 PA3JIMYHbIX TOUCK 3PCHUS
Ha pacCMaTPUBaEMYIO MPOOJIEMY U JIOTUYHO H3JI0KECHA COOCTBEHHAS IMO3HUIIUS;, CHOPMYINPOBAHBI
BBIBOIBI, TEMa PACKPBITA ITOJHOCTHIO, BBIAEPKAH 00BEM; COOIIIOICHBI TPeOOBaHUS K BHEITHEMY
0 OpMIICHHUIO.

OHCHKa «XOpouio» — OCHOBHBIC Tpe6OBaHI/I$I K OpE3CHTAalU BBIMIOJIHCHBI, HO IIPU 3TOM

JIOTIYIIEHbl HEeAO0YETHl. B yacTHOCTHM, HMEIOTCS HETOYHOCTH B U3JIOKEHHWU MaTrepuana;
OTCYTCTBYET JIOTUYECKasl MOCJIEI0BATENbHOCTh B CYXJEHHX; HE BbLIEpKaH 00BEM; MMEIOTCS
yIyIIEeHUs B 0(OPMIICHUH.

O1eHKa «yJIOBJIETBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHUH K
npe3eHTalyy. B yacTHOCTH: Tema OCBelIeHa JIUIIb YaCTUYHO; JIOMYIIEeHbl (pakTHUecKre OIMOKU B

COJIEpKaHUU; OTCYTCTBYIOT BBIBOBI.
O1eHKa «HEYJOBIETBOPUTENBHOY» — T€Ma MPE3EHTAllMM HE PAcKpbITa, OOHAPYKUBAETCS

CYIICCTBEHHOC HCTIOHUMAHUEC HpO6J’ICMI>I HJIK IPE3CHTaluWA HE IPCACTABJICHA BOBCC.

TecrupoBanue

O11eHKa «OTJIMYHO) BBICTABJISETCS MPU YCIIOBUU MTPABUIILHOTO OTBETA CTY/ICHTA HE MEHEE
yeMm Ha 85 % TeCcTOBBIX 3aJaHUH.

Or11eHKa «XOPOI0» BBICTABIISIETCS TIPH YCJIOBUH MTPABUIILHOTO OTBETA CTY/IEHTA HE MEHEE
yeM Ha 70 % TeCTOBBIX 3aJaHMI.

OreHKa «yAOBJIETBOPUTENbHO» BBICTABISIETCS TPH YCIOBHH NPABUIHHOTO OTBETA
CTyJeHTa He MeHee uyeM Ha 51 %.

OreHKa «HeY0BJIETBOPUTEIbHO» BBICTABIISCTCS TPHU YCIOBHH TPABHWIHLHOTO OTBETA
cTyneHnta Menee yeM Ha 50 % TecTOBbIX 3aJjaHuM.
Kpurepun oneHku Ha IK3amMeHe

O1eHKa «OTJMYHO» BBICTABISETCS 00yJaroIeMycsi, KOTOPBI 001aJaeT BCECTOPOHHUMHU,
CHCTEMAaTU3UPOBAHHBIMA U TJIYOOKMMH 3HAHHSMH MaTepuasia y4eOHOW MporpamMMbl, yMeeT
CBOOOIHO BBIMIOJNHATH 33JaHUs, IPEIYCMOTPEHHBIE YIeOHOM MPOrpaMMOii, YCBOUI OCHOBHYIO U



O3HAKOMUJICA C JIOTIOJIHUTENLHON JINTEpaTypoi, peKOMEH0BaHHON ydeOHOoU mporpammoii. Kak
IPaBUJIO, OLIEHKA «OTJIMYHO» BBICTABISETCS OOYYalOLIEMYCsl YCBOMBIIEMY B3aMMOCBS3b
OCHOBHBIX TMOJIOKCHMA ¥ TOHSATUHA JAUCHUIUIMHBI B MX 3HAUCHUHM s TpuoOperaeMoit
CHELMATbHOCTH, NPOSIBUBILIEMY TBOpPYECKHE CIOCOOHOCTM B IOHUMAHUM, W3JI0KEHUU WU
UCITIOJIb30BaHUN y4eOHOrO0 MaTepuana, NMPaBUIbHO OOOCHOBBIBAIOUIEMY HPUHATHIC PELICHHUS,
BJIAJICIOIIEMY Pa3HOCTOPOHHUMM HaBbIKAMU U IIPUEMaMU BBIIIOJHEHUS IPAKTUYECKUX padoT.

OneHka «X0pouo» BBICTABIAETCS OOydaromeMycs, OOHapyXUBIIEMY IOJHOE 3HAHUE
Mmarepuajga y4eOHOH HpOrpaMMbl, YCIIEUIHO BBINOJHSIONIEMY IPEIyCMOTPEHHbIE Y4eOHOMH
IIpOrpaMMoOM 3aJjaHus, YCBOMBLIEMY MAaTepHUall OCHOBHOM JINTEpATypbl, PEKOMEHJIOBAHHOMU
yueOHoil mnporpammoii. Kak mpaBHiIO, OLEHKA «XOpPOIIO» BBICTABISAETCA OOydarolmeMmycs,
MOKa3aBIIEMy CHUCTEMAaTH3WPOBAHHBIN XapakTep 3HAHUWA 10 AUCHUIUIMHE, CHOCOOHOMY K
CaMOCTOSITEIbBHOMY TIOMOJITHCHUIO 3HAHWUW B XOJI¢ JajbHenIel ydeOHol 1 mpodecCHoHaTbHON
JESATEIIbHOCTH, IPAaBUJIBHO NPHUMEHSAIOIIEMY TEOPETUYECKHE IIOJIOKEHUS MpU pElICHUU
IPAaKTUYECKUX BOINPOCOB M 3aJad, BIAJCIOIIEMy HEOOXOJUMBIMH HABBIKAMH M IpHEMaMU
BBITNIOJIHEHUS IPAKTUYECKUX padoT.

OneHka «yl0BJIeTBOPUTEIbHO» BBICTaBIAETCS OOydaroleMycs, KOTOpBIH IOKa3ai
3HaHUE OCHOBHOT'O Marepuaia y4yeOHOH mporpammbl B 00beMe, JOCTATOYHOM U HEOOXOJUMBIM
JUIs laibHenIel yueObl U MpeCcTosIIeNd paboThl 110 CHEIMATbHOCTH, CIIPABUIICS C BBINOJIHEHUEM
3a/laHui, MPEeNyCMOTPEHHbIX Yy4ye0-HOM IporpaMMoi, 3HAKOM C OCHOBHOH JIUTEpaTypoOu,
pEKOMEH/I0BaHHOM y4yeOHoW mporpammoi. Kak mnpaBuio, OIEHKa «yJOBIETBOPUTEIBHO
BBICTaBIIIETCS O0y4arouiemMycsi, JOMYCTUBLIEMY IOIPEHIHOCTH B OTBETaX HA 3K3aMEHE WIIU
BBINOJIHEHUH 3K3aMEHALMOHHBIX 33JaHuM, HO oOnajaroieMy HeOOXOJUMBIMM 3HAHUSAMU O]
PYKOBOACTBOM IIPENOJAABATENl I YCTPAHEHHsS OTUX MOTPEIIHOCTEH, HAPYIIAIOIMIEMY
II0CJIEI0BATEIBHOCTD B M3JI0)KEHUHM Y4eOHOI0 MaTepualla i UCIBITHIBAIOLIEMY 3aTPyIHEHUS IpU
BBITTOJIHEHUH MTPAKTUYECKHUX PadoOT.

OneHka «HeyJAOBJETBOPUTEJIbHO» BBICTaBIAETCS OOydYarOUIEeMyCsl, HE 3HAaIOLIeMy
OCHOBHOM YacTH MaTepualia yueOHON IpOorpaMMBl, JOMYCKAIOUIEMy IPUHIMIIUAIbHBIE OIIMOKHU B
BBINOJIHEHUH TPEyCMOTPEHHBIX YUeOHOM mporpamMMmol 3ajaHui, HEYBEPEHHO € OOJBIIUMHU
3aTpyJHEHUSIMU  BBINIOJIHAIOIIEMY  IpakTHueckue paborel. Kak  mpaBuiio,  olieHKa
«HEYJIOBJIETBOPUTEIBHO» BBICTABISETCA OOYYalOLIEMYCsl, KOTOPBI HE MOXET NPOJOKUThH
0o0y4eHre WK NPUCTYIUTH K I€ATEIbHOCTH 10 CIIEUATbHOCTH 110 OKOHYaHWU YHUBEpcHUTeTa 0€3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH TUCIUIUIMHE.

8 IlepeyeHb OCHOBHOH W [IONOJHHUTEIbHON  Yy4eOHOI
JIUTEPATypPbl

OcHoBHasi yueOHasi TUTEpPaTypa:

2. VYcemanos, P. P. Metoauka onbiTHOro nena (¢ pacueramu B mporpamme Excel):
NpakTUKyM : yueOHoe mocooue / P. P. Yemanos, H. @. XoxnoB. — Mocksa : PTAY-MCXA umenu
K.A. TumupszeBa, 2020. — 155 ¢. — TekcT : anexkTpoHHbI // JIaHb : 2IeKTpOHHO-O0MOIHOTeUHAS
cuctema. — URL.: https://e.lanbook.com/book/181218

3. [[nanupoBaHue W TMOCTAaHOBKAa OMOTEXHOJOTHYECKUX OSKCIEPUMEHTOB : yueO.
nocobue / H. JI. MauneBa, A. H. I'neym, FO. A. JIsicenko. — Kpacnonap : Kyol'AY, 2021. — 113
c. https://edu.kubsau.ru/course/view.php?id=116

4. Kunenko, T. II. Mertononorus, mniaHupoBaHHe M 00pabOTKa pe3yabTaToB
HKCIIEPUMEHTAa B HAyYHBIX MCCIIEI0BaHUsAX : yueOHo-MeTonnueckoe rnocodue / T. I1. Kuuenko, C.
B. Jlaxtapuna, E. B. EropoBa. — MakeeBka : JloHOacckasi Hal[MOHAIbHAs aKaJeMUs
cTpoutenbeTBa U apxutektypel, ObC ACB, 2020. — 70 c. — ISBN 2227-8397. — TekcrT :
AIIEKTPOHHBIN // DnexkTpoHHO-OuOmuoTeunas cucreMa [PR BOOKS : [caifir]. — URL:
http://www.iprbookshop.ru/93862.html



https://e.lanbook.com/book/181218
https://edu.kubsau.ru/course/view.php?id=116
http://www.iprbookshop.ru/93862.html

JonosHuTeIbHASA y4eOHAs TUTEpaTypa:

1. Pa3BuTHE HHKECHEPUN TEXHUKH MUIIEBBIX TeXHOJOTHH : yueOnuk / C.T. AHTHIIOB,
A.B. Xypasnes, B.A. [Tandunos, C.B. lllaxoB ; nox penakiueit B.A. [Tandwioa. — Cankt-
[MerepOypr : Jlanb, 2019. — 448 c¢. — ISBN 978-5-8114-3906-5. — Tekcr : anekTpoHHBbIi //
DneKTpoHHO-O0ubMoTeunas cucrema «Jlanpy : [calt]. — URL:
https://e.lanbook.com/book/121492

2. Bosipckuii, M. B. IlmanupoBanue u opranu3aiys SKCIIepuMeHTa : yueOHoe nocooue /
M. B. Bosipckuii, 3. A. ArucumoB. — Homkap-Oina : IToBOIKCKHIT rOCY1apCTBEHHBIIA
TexHoyiornueckuii yauepcutet, 2015. — 168 ¢. — ISBN 978-5-8158-1472-1. — Tekcr :
AIIEKTPOHHBIHN // DnekTpoHHO-OMbMoreuHas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/75439.html

3. I'puropses, 0. /I. MeToab! oNITUMaIbHOTO IUIAHUPOBAHUSL SKCIIEPUMEHTA: JTMHEHHbIE
mozenu : yaueoHnoe nocodue / FO. JI. I'puropseB. — Canxkr-IlerepOypr : Jlans, 2015. — 320 ¢. —
ISBN 978-5-8114-1937-1. — TekcT : 3neKTpoHHBIN // JIaHb : 31eKTpOHHO-OMOIHOoTeYHAs
cucrema. — URL: https://e.lanbook.com/book/65949

4. Cokon, H. B. IlnanupoBanue u nocTaHOBKA HKCIEPUMEHTA: IPAKTUKYM : yueOHOE
noco6ue / H. B. Coxon, H. C. Camxaposckas, O. 1. Xpanko. — Kpacuonmap : Ky6I'AY, 2018.
— 90 ¢. — Tekcr : anekTpoHHBIN // JIaHb : AIeKTpOHHO-OMOIMoTeYHast cuctema. — URL:
https://e.lanbook.com/book/315764

5. Kynaruna, T.A. IlnanupoBanue ¥ TeXHHKa JKcrepuMeHTa : yueO. mocodue / O.I1.
Crebenena; T.A. Kynaruna .— Kpacnosipck : Cub. denep. yu-t, 2017 .— 57 ¢. — URL:
https://lib.rucont.ru/efd/664719

O Ilepeyennb pecypcoB MH(POPMAIMOHHO-TEJTEKOMMYHUKAIIHOH-

Hoil ceTu «AHTEpHET»
DJIEKTPOHHO-0M0/IHOTEeYHbIe CHCTEeMBbI OM0JINOTEKH, HCNOb3yeMble B Ky0anckom 'AY

-9BC
Ne I HaunmenoBanue pecypca | YpoBeHs JocTymna | Ccplika
ONeKTPOHHO-OMOINOTEIHBIE CHCTEMBI
1. | UznarensctBo «JIaHby WurepHeT goctyn http://e.lanbook.com
2. | IPRbook WurepHer poctyn http://www.iprbookshop.ru
3. | Znanium.com WurepHeT goctyn http://e.lanbook.com
4. | O6pasosatenbHblii mopran Kyol'AY WHTepHeT goctym https://edu.kubsau.ru
5 ?f?g; :?; PUEKTPOHHAs GubmOTEKa WurepHer goctyn https://www.elibrary.ru

10 MeTtoanueckue yKazaHus 1Js 00yYAKOIIMXCS MO0 OCBOEHHMIO
AUCHUILIUHBI

1. I[InanupoBaHue U MOCTAHOBKA OMOTEXHOJIOTMYECKHX IKCIIEPUMEHTOB : METO/I.
ykazanust / coct. H. JI. MauneBa, A. H. 'neymt — Kpacnonmap : Ky6I'AY, 2023. — 23 c.
https://edu.kubsau.ru/mod/resource/view.php?id=13104

IInanupoBaHue M NOCTAHOBKA OMOTEXHOJIOTHYECKHX 3JKCIEPHMEHTOB : METOJ.
yKa3aHUs 110 BBITOJTHEHUIO caMOoCTOsATeIbHOM padboTel / H. JI. Maunesa, A. H. 'neym. KpacHonap:
Ky6I'AY, 2023. — 42 c. https://edu.kubsau.ru/mod/resource/view.php?id=13126



https://e.lanbook.com/book/121492
http://www.iprbookshop.ru/75439.html
https://e.lanbook.com/book/65949
https://e.lanbook.com/book/315764
https://lib.rucont.ru/efd/664719
https://edu.kubsau.ru/mod/resource/view.php?id=13104
https://edu.kubsau.ru/mod/resource/view.php?id=13126

Ilepeuyens aunensuonnoro IO

Ne HanmeHnoBanue TemaTnka
1 Microsoft Windows OmnepanmoHHas cucTemMa
2 Microsoft Office (Bkmouaer Word, Excel, | ITakeT ohuCHBIX MPHIOKCHHIA
PowerPoint)
3 Cucrema tectupoBanusi INDIGO TectupoBanue
Ilepeuenb npodeccHoHAIBHBIX 0a3, JAHHBIX M HH(GOPMALMOHHBIX CIHPABOYHBIX
cucTeM
Ne | HanmMenoBaHue pecypca | YpoBeHb JocTyna | Cchuka
[Ipodeccnonanpuple 60a3bl JAHHBIX U HH(POPMAITHOHHBIE CTIPABOYHBIC CHCTEMBI
6. | EMBL — the EMBL Nucleotide

Sequence Database.

WHTepHeT goctyn

https://www.ebi.ac.uk/ena/browser/

WurepHeT noctyn

7. égﬂ(;?a—n (Ij(é(étr?olrinlzyclopedla of HHTepHeT mocTyI http://www.genome.ad.ip/ked
Crenmanu3upoBaHHOE IPOrpaMMHOe obecriedeHne, 6a3bl JaHHBIX, IPOrPAMMHBIC IPOIYKTHI

8. | T'apant WurepHer goctyn https://www.garant.ru/

9. | eAuthor CBT 3.3 WHTepHET JOCTYII https://www.tadviser.ru/

10.| AutoCad 9, 10, 11, 12 WHTepHET JOCTYII https://autocad

11.| KoncynbTant WurepHer goctyn https://www.consultant.ru/

12.| MosKomanna https://xn--80aalwjbieb20.xn--

plai/?utm_source=soware&utm_medi
um=organic&utm_campaign=candidat
e&utm_term=myteam&utm_content=

product-info

12 MartepuajibHO-TeXHHYECKOE oOOecreueHue Jisi 00y4eHUs:
o JUCHUILINHE

No HanmenoBanue yaeOHBIX HaumenoBaHue nmomeneHui s Anpec (MeCTOIOIOKEeHNE)
m/m | TPeaAMETOB, KypCOB, TUCIMITIMH NPOBEICHHSI BCEX BUIOB yUeOHOU MOMEIICHUH JIst
(Moyeit), NpakTHKU, HHBIX JeSITeIbHOCTH, MPEITyCMOTPSHHOM MIPOBEICHUS BCEX BHUIIOB
BUJIOB YYEOHOU IEATCILHOCTH, y4eOHBIM [TAHOM, B TOM YHCIIE yueOHOH JIesITeNbHOCTH,
MPEYCMOTPEHHBIX YI€OHBIM MOMEIICHHUS [IJIsI CAMOCTOSTEIIbHON NpeyCMOTPEHHON
UIaHOM 00pa3oBaTeNbHOM paboThl, ¢ yKa3aHHEM IepeYuHSs yueOHBIM ITaHOM (B
POTrPaMMBbl OCHOBHOT'O 000pY/I0BaHuUs, yueOHO- cilyyae peanu3anuu
HATJISHBIX TOCOOHIA 00pa3oBaTenbHOM
U MCIOJIb3YEMOT0 IIPOrPaMMHOTO MPOTrPaMMBbI B CETEBOM
obecrieueHust (hopme TOTMOTHUTETHHO
yKa3bIBACTCSI
HaMMEHOBaHHUE
opraHusalnuy, ¢ KOTOpou
3aKJIFOYEH JIOTOBOP)
1 [TnarupoBaHue U MOCTAHOBKA Yuednnbie ayJIUTOpUHU mas | 350044, KpacHonapcekwid
OMOTEXHOJIOTUUECKHX NpoBeaeHusl y9eOHbIX 3aHATHIA: Kpaii, r. KpacHonap, yi.
JKCIIEPUMEHTOB Ne745 T'YK, nocaouHbix MecT — 32; um. Kanuanna, qom 13

momaas — 50,3m?;

TEXHUYECKHE CpelICTBa  OOy4YeHUS,
HabOPbI JIEMOHCTPAIIMOHHOTO
0o0opynoBaHUsT M y4eOHO-HATIISTHBIX
nocoduii (HOyTOYK, IPOEKTOP, IKPaH);

pOrpaMMHOE oOecrieueHue:
Windows, Office;
CHenHaTn3uPOBaHHAS Meberb

(yueOHas mocka, yaeOHast MeOenn).

IMomemenus aas CP:



https://www.ebi.ac.uk/ena/browser/
http://www.genome.ad.jp/kegg
https://www.garant.ru/
https://www.tadviser.ru/
https://autocad/
https://www.consultant.ru/
https://моякоманда.рф/?utm_source=soware&utm_medium=organic&utm_campaign=candidate&utm_term=myteam&utm_content=product-info
https://моякоманда.рф/?utm_source=soware&utm_medium=organic&utm_campaign=candidate&utm_term=myteam&utm_content=product-info
https://моякоманда.рф/?utm_source=soware&utm_medium=organic&utm_campaign=candidate&utm_term=myteam&utm_content=product-info
https://моякоманда.рф/?utm_source=soware&utm_medium=organic&utm_campaign=candidate&utm_term=myteam&utm_content=product-info
https://моякоманда.рф/?utm_source=soware&utm_medium=organic&utm_campaign=candidate&utm_term=myteam&utm_content=product-info

Aynutopust 747 ri1aBHoro y4e0Horo
kopnyca  Kommbiotepsr  Intel(R)
Pentium(R) 4, KOMIBIOTEPHBIE CTOJIHI ,
KK rtemeBuzop Sony KDL 46, DVD
MPOUTPHIBATENb, BUICO(DHIIBMBI,
cnaiiapl, mpoextop MS Office Standart
2010 KopmnioparusHsii kittoa 5/2012 ot
12.03.2012

Microsoft Visual Studio 2008-2015, o
nporpamme  Micposoft ~ Imagine
Premium Cepuiinpiii HOMEp O/H oOT
22.06.17

MS  Windows XP, 7 pro
Kopnoparusubeiii kmou Ne 187 ot
24.08.2011

Dr. Web Cepuiinbiii HOMEp O/H OT
22.06.17

eAuthor CBT 3.3 I'MJI-JI-15/01-699
0116.01.15

ABBYY Fine Reader 14 CereBas
munen3us Ne 208 ot 27 07 17
603-201612 oT 26.12.2016
(mpenocraBieHue 6€3JIMMUTHOTO
JocTyna B HHTepHeT, 250 Mour/c,
ITAO «Poctenexom»)

Cucrema tectupoBanust UHANUT'O

NMOMeIleHus1 /UIsl  XpaHeHMsl W
NpoPUIAKTHYIECKOT 0
00CJIyKUBAHMS yueOHOro
odopynosanusi mo OIIOII BO 541
IJIABHOI'0 Y4eOHOro Kopmyca

NMOMELIEeHHs JJISl CaMOCTOSATEeIbHOMI

padoThI

Aynurtopus 051A

Y4eOHO-MHHOBAIIMOHHAS

naboparopus «bnorexHonorum»
Crepwimzarop naposoit BK-

75-01
ABTOKJIaB  BepTHKaJbHbIA 81 1,
temneparypal21-135 C,

aBToMatrueckuiit AD8O SE

cymmnka suoduneHas BETA 2-8
MARTIN CRIST

Bbuopeaxtop (pepmentep)mist
KyJIbTUBUPOBAHUS Oaktepuit u
nposxxoxeit Minifors 2 Infors
Axsamuctriatop [13-4-02 «OMO»
«buopeakTopsl HEUHBA3MBHBIM
U3MEPEeHUEM KOHIICHTPAIMH KJIETOK
RTS-8 tuna Pesepc-Crmanep Biosan
bokc abakTepuaibHOW  BO3IYLIHOW
cpenst BABHn-01-"JIlamunap-C"-1,5
KonTponbHbIit (dhoTobuopeakTop
Algaemaster 10, IKA
[Tetikep-unkybatop ES-20/60 peryn
o0bopotsr 50-250

X 0JIOAUIIbHUK KOMOWHHPOBAHHBIN
naboparopueiii XJI-340-1 "POZIS" ¢
TOHHP. CTEKIITHHOU /B (211T)




TepmocTaT ¢ oxjaxjaeHuem, 53 1, OT
+4 no +100C, na snemenrax IlenbThe,
KT53, Binder

bumuctumisitop B2-2




