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Conep:xanue

[lepeuenp KOMIIETEHIIMI C yKa3aHHEM 3TaloB UX (HOPMHUPOBAHHS B
niporiecce ocBoeHUst OITOIT ...... ...,
OnucaHue mnokaszaTenel M KpUTEpPUEB OLICHMBAaHWA KOMIIETEHIMH Ha
pa3IMYHBIX dTanax ux (GOPMUPOBAHUS, OTIMCAHUE KA OIICHUBAHHUS ...

TunoBble KOHTPOJIBHBIE 3aJlaHUSl WK UHBIE MaTepUasbl, HEOOXOAUMbIE
JUI OLEHKU 3HAHWM, yMEHUH, HaBBIKOB U (WJIM) ONbITA AESTEIBHOCTH,
XapaKTEepU3yIOIIMUX ATanbl (OPMUPOBAHUS KOMIIETEHIIMM B Ipolecce
OCBOEHUS 00PA30BATEIBHOM MPOTPAMMBI...cce uveneteneeneeeneennennenneennen

Meronnueckue Marepuansl, ONPEEISIIOIUe IPOLEAYpPbl OLEHUBAHUS
3HaHWW, YMEHUW, HaABBIKOB M (WIM) ONbITa JESTEIBHOCTH,
XapaKTEPU3YIOIMINUX 3TAMBI UX (POPMUPOBAHHUS .« ..eenveneennennennaennennnn.



1. IlepeyeHb KOMIETEHUMI C YKa3aHUEM 3TANOB UX (POPMHUPOBAHUS B
npouecce ocsoenusi OITOII

B pesynmprate wm3ydeHMs — aucuMIUiMHbBl  «OpraHuzanus — Hay4HO-
MCCJICIOBATEILCKOW paOOThI M INIAHUPOBAHUE SKCIICPUMEHTa»  O0ydaroluecs, B
cootBercTBUM ¢ @PI'OC BO 1o HampaBlIEHHIO MOATOTOBKH 13.04.01 -

TennosHepreTrka M TEIMIOTEXHHMKA, YTBEP)KICHHOTO MpPHUKAa30M MUHHUCTEPCTBA
oOpazoBanus u Hayku PO ot 28 ¢despans 2018 r. Ne 146, popmupyroT criemyromnime
KOMIIETEHIIUH, YKa3aHHbIE B Ta0uIe 1.

Tabmauua 1

@opMupoBaHUe KOMIIETEHIIUIi B Mpolecce H3yYeHUs1 TUCHUTLINHBI
«Opranu3anusi HAY4YHO-HCCJI1e10BATEIbCKOH PadoThl M IVIAHNPOBAHME IKCIIEPUMEHTA»

Komnerenins WNHunukatopsl DraIsl Buner O1ieHOYHBIE
Kon HanmenoBanue AOCTHIKCHMA (hopmupoBaHus 3aHATHHI IS cpencrsa A
KOMNeTeHIHH KOMIIETCHIINKA B | (hOpMHPOBaH OIICHKH YPOBHS
mporiecce ust c(hopMUPOBAHHOCTH
ocsoeuuda OIIOIl | kommereHI KOMIIETEHIINU
(cemectp) u
1 2 3 4 5 6
OIIK- | Cnocoben OIIK-1.1. 3 JIEKIIH, THMIIOBOM pacyer
1 dopmymuposar | Popmynupyer IIPAKTHYECKH | CAMOCTOSITENbHAS
b LIEJTU U e u  3afauu € 3aHsATHS pabora
3a7a4n WCCJIC/TIOBAHUS. pyOeXHBIN KOHTPOIIb
I/ICCJIC,[[OB&IHI/I}I, HpOMe)KyTO‘IHaSI
BBISIBIISITD arrecTalii
MIPUOPHUTETHI
pelIeHus 3314,
BbIOMpATh
KpUTEPHH
OIICHKU
OIIK- | Crmocoben OIIK-2.1.
2 NPUMEHSATD BeiGupaer
COBPEMEHHBIE HEOOXOTUMBIH
METOIBI METoN
CCIIEIOBAHMS, HUCCIIEIOBAHUS UL
pelieHus
OHCHHUBATE H IIOCTaBJICHHOM
MIPEJICTaBIIATh ——
pE3yNbTaThI
BEBITTOTHEHHOM
paboThI




OIIK-2.3.
[Ipencrasmnser
pe3ynbTaThl
BBITIOJTHEHHOM
paboTEHIL.

[Ipumeyanue:

Komnerenust OIIK-1 taxke dopMupyercss B X0[€ OCBOCHMS JUCIMILINH:
Marematnyeckoe MOJEIMPOBAHUE U aHAIU3 JaHHBIX, IIpakTHKa MO MOJIy4EeHUIO
NEPBUYHBIX HABBIKOB HAay4YHO-UCCIENOBaTeNbCKOM padoThl, IloaroroBka
IpoLEAYpE 3aIUThI U 3alIUTa BHITYCKHONW KBaJIM(UKAIIMOHHOU paOOTHI.

Komnerenmust OIIK-2 taxke dopmupyercss B X0[€ OCBOCHHS JUCIUILINH:
MaremaTnyeckoe MOIEIMPOBAHWE M aHAIM3 JTAaHHBIX, [[pakTHKa MO MOJIy4EHUIO
NEPBUYHBIX HABBIKOB HAy4YHO-HMCCIIEAOBaTENbCKOM padoTel, IloaroroBka
IPOLIETYPE 3aIIMTHI U 3a1IUTa BBITYCKHOW KBATU(UKALIMOHHON paOOTHI.

2. Onucanue noka3saresied ¥ KPpUTEPUEB OLICHMBAHUS KOMIIETECHIIMHT
HA Pa3/IMYHbIX ITanax ux (pOpMHUPOBaHUSI, ONMUCAHUE HIKAJ OLeHUBAHUS

Hepeqenb OIICHOYHBIX CPEACTB

Ne HaumenoBanue Kpatkas xapakrepucTrka [IpencraBieHne OIEHOYHOTO
/1 | OIIEHOYHOT'O CPEJICTBA OIICHOYHOTO CPEJICTBA cpencta B DOC
1 TUTIOBOW pacueT CPEICTBO TMPOBEPKH YMEHUH KOMIUIEKT 3a/IaHUi 1O
MPUMCHATH IMMOJIYYCHHBIC BapuaHTaM

SHaHUA IJid PCHICHUA 3aJdav
OIMpECACIICHHOT'O THIIA Io
pasacity Wi  HCCKOJIBKUM

pasgenam
2 PYOEKHBIN KOHTPOJIb | MO3BOJIAET OLEHUTHh CTENEHb | BOIPOCHI PyOEKHOTrO
BOCIIPUSITHUSA y4eOHOro | KOHTPOJIS

MaTepuasa M  IMPOBOIUTCS
JUIsL  OLEHKH pe3ysIbTaToB

U3y4EHUS pasaenoB/TeM
JCIMIUINHBI
3 IIPOMEKYTOUHAs MIO3BOJISIET OLICHUTHh CTEIEHb | BOIIPOCHI BEIXOJHOTO
aTTecTanus BOCITPUATHUSA y4eOHOTro | KOHTPOJIS

MaTcpHrajia IUCIHUIIINHBL

IIporpamma oueHUBAHUS KOHTPOJIUPYEMOH IMCUUILIMHE




Kon

Ne KoHTposmmpyemslie pa3iensl KOHTPOJINPYEMOU HaunmenoBanue
/o (TeMBI JUCITUTIIINHBI) KOMITETCHIINH (MJTH OIICHOYHOTO CPEJICTBA
€€ 4acTu)

1 2 3 4

1. | Hayunsle uccrnenoBaHus. PyOexHbIi KOHTPOIb.

OIIK-1 CamocrosTenpHas padora.
IIpomexxyTodHas arrecranus.
2. | DKCHIEpUMEHT. Py0GexHbIN KOHTPOJIB.
OIIK-2 CamocrosiTenbHas paboTa.
[Ipomexxyrounas arrecranusi.
3. | [IpeacraBnenue pe3yJibTaToB PyGe)xHbIi KOHTPOJTb.
HUCCIIENOBAHUS. OIIK-2 CamocrosTenpHas padora.
[IpomexxyTounas arrecranusi.
4. | AnpuopHoe paHXUPOBAHKE OIK-1 Tunosoii pacyer.
(hakTopoB.

S. | Beibop ¢axropos, ypoBHeit nx TrmoBoi pacuer.
BAPbUPOBAHUS U HYJIEBOU TOUKHU. OIIK-1

6. | [IpoBepka  cinydailHOCTH U THnOBoi pacTer.
HE3aBUCUMOCTH pe3yabpTaToB OIIK-1
U3MEpEHNil B BHIOOPKE.

7. | JlucnepcrOHHBIN aHAIH3. OITK-2 Tunosoii pacyer.

8. | KoppensimnoHHbIH aHaN3. OITK-2 Tunosoii pacyer.

9. | Pa3paboTka IUIAHOB THIOBOMH DACUET
DKCIIEPUMEHTA. [Honub1i OIIK-2 p )
(aKTOPHBIN SKCIEPUMEHT.

10. | O6paboTka pe3yJIbTaTOB
SKCIIEPHMEHTAIILHBIX OITK-2 Tunosoi pacyer.
UCCJIEIOBaHUM u 170'¢
rpaduyeckoe 0ToOpakeHue.

11. | Pacuer K03 (PULIUEHTOB .

TuroBoi pacuer.
perpeccun METO0M OIIK-2

HAaMMCHBIINX KBAJIPAaTOB.

Onucanue mnokKasarejed MW KpUTepHEB OLECHUBAHHMS KOMIIETCHUUN 110

AUCHHUILINHE

«Opranusanus

HAYYHO-HCCJIEI0BATEIbCKOI

pabdoTsl  u

IUVIAHUPOBAaHME JKCIEPUMEHTA» HA Pa3IHYHBIX dTanax ux ¢GopMupoBaHMs,
ONMUCAHNE KA OlleHNBAHUSA

Kox Nuaukatopel IlokazaTenu U KpUTEPHUH OLICHUBAHUS PE3YJIbTATOB O0Y4YCHUS
HUXKE .
KOMIICTCHIHH, HOCTH)KGHHH" IIOPOTOBOT'O TOpOTOBbIA MPOJABUHYTHII BBICOKUH
TAHEL KOMIICTCHITMI p YPOBEHB p y
YPOBHS YpOBEHb YpOBEHBb
OCBOEHMS (ynoBneTBOpHUTE
(HeynoBneTBOpH (xoporto) (oTnHruHO)
KOMITETCHITHH JIEHO)
TEJLHO)
1 2 3 4 5 6




OI1K-1, OIIK-1.1. oOydJaroruiicss | 0OyJaromuiicst | B IEJIOM oOyyJaromuiic
3 cemecTp dopmynupyer HE 3HaeT JEMOHCTPUPYE | YCIEIIHOE, HO | A
Qe v 33391 | sgaquTeIbHON | T 3HAHUS cojiepXKaIiie | JIeMOHCTPUPY
HCCICTOBAHNAL. 4acTH TOJBKO OT/IEJIbHBIE €T 3HAHHE
MIPOrPaMMHOTO | OCHOBHOTO npo0esibl pu | MaTepuaa,
Marepuaa, TEOPETUYECKOT | PEIICHUN YEeTKO U
IJI0XO0 0 Marepuana, | HOCTaBJEH- JIOTUYHO
OpUEHTHUPYETCS | HO HE 3HAET HBIX HAYYHBIX | U3JIaraer
B MaTepuale JeTane, 3ajad, maTepua,
o coopy u JIOITyCKaeT UCTIONB3Ys XOPOIIO
aHaIIU3y HETOYHOCTH B | COBPEMEHHbBIE | OPUEHTHPYETC
uHpOopMaIU (bOpMYIHPOBK | METOIBI U s B
o TeMe ax, HapyllaeT | MokazaTelu MmaTepualie,
Hay4YHBIX JIOTUYECKYIO TaKOH OILICHKH | HE
WCCIIEIOBaHMM, | mocieaoBaTen 3aTpyaHSETCS
JOITyCKaeT BHOCTH B C OTBETOM
CYLIECTBEHHBIE | U3JIOKEHUH II npu
OIINOKH, MaTtepuaia, B BUJIOM3MCHCH
HEYBEPEHHO, C | LEIIOM WU 3aJ]aHUH,
00JIBIIUMU YCIEIIHOE, HO YCIICITHOE U
3aTPyJHEHUSM | HE CHCTEMHOE CHCTEMHOE
Y BBITIOJHSET BJIa/ICHUE BJIQ/ICHUE
CaMOCTOSITCIIbH | HABBIKAMH HaBBIKAMH K
yI0 pabory, YTEHUS U 000011IeHHIO,
OOJIBIIMHCTBO | OLIEHKU aHaJn3Yy,
MPESYCMOTPEH | TEOPETHUECKU BOCTIPHUSTHIO
HBIX X JIAaHHBIX U uH(pOpMAaInH,
MPOrpaMMoit MPAKTUIECKHUX
3HaHUHN pe3yJIbTaToB,
JTUCIUTLTAHBI dbopMynupoBa
HE OCBOCHO. HUU BBIBOJIOB.
OIIK-2, OIIK-2.1. oOyyaromuiicss | oOydaromuiics | B LEJIOM oOyyaromuiic
3cemectp Beibupaer HE 3HaeT JEMOHCTPUPYE | YCIIEIIHOE, HO |
HEOOXO/IMMbIi 3HAQUUTEIIBHON | T 3HAHUA coaepKalue | IEMOHCTPUDPY
METONL 4acTH TOJNBKO OT/IeJIbHBIE €T 3HaHHE
HcCTIeRoBARIA MPOrPaMMHOTO | OCHOBHOTO npoOenbl pu | MaTepuana,
f[gf;TaBneIﬁJ;;Hm Marepuana, TEOPETUYECKOT | PEIICHUH OCHOBHBIC
o JI0XO0 0 Marepualna, | IMOCTaBJICH- MOHSITUS
OpPUEHTHUPYETCS | HO HE 3HAET HBIX HAYYHBIX | BHJIBI
B MaTepuare, JeTane, 3ajad, MaTeMaTH4iec
HE 3HaeT JIOITyCKaeT UCTIONB3Ys KOTO
MPAKTUKY HETOYHOCTH, COBPEMEHHBIC | TUTAHUPOBAHU
pa3paboTKu JIOTTyCKaeT METOBI U S
TEOPETUYECKHX | HETOYHOCTU B | MOKa3aTeln IKCIIEPUMEHT
" (GOpPMYIIMPOBK | TaKOW OIICHKHU | OB;
JKCIIEPUMEHTA | aX, HapyllaeT | TeOpeTHyYec- | TEXHUKY
JTEHBIX JIOTHYIECKYIO KHX M3MEpEHUH,
WCCIIeIOBaHMM, | MOcIeaoBaTen | UCCIeoBa- BU/IBI,
JIOTTYCKaeT BHOCTD B HUH U METO/IbI U
CYIIECTBEHHBIC | U3TIOKEHUU MPOBEJICHUE CpencTBa
OIIUOKH U Marepuaia B 00paboTku U3MEPCHUM
HE yMeeT 1eJI0M MPAKTUYECKHUX | , YETKO U
WCIOJIb30BaTh | YCIIENIHOE, HO | MCCIIe[IOBa- JIOTUYHO




METOJIBI U
MIPUEMBI
Hay4HBIX
HCCIICAOBaHUIA,
JIOTTyCKaeT
CYIIECTBCHHBIE
OIINOKH,
HEYBEPEHHO, C
OOJIBIIIMMU
3aTpyTHEHUSIM
1 BBIIOJIHSICT
CaMOCTOSTEIIbH
yio pabory,
CYIICCTBCHHBIE
OIIINOKH, c
OOJIBIINMU
3aTpyJHEHUSIM
A BBIINOJHSET
CaMOCTOSTEIIbH
yIO pabory,
OOJILIIMHCTBO
MPe1yCMOTPEH
HBIX
MPOrpamMmMoit
3HaHUH
JACIIUILTUHBI
HE OCBOCHO

HE CHCTEMHOE
BIIQJICHHC
MaTeMaTH4YeCcK
UMHU METOJIaMU
TeopeTuyec-
KHX
UCCIIeI0Ba-
HUH U
MIpOBEJICHHE
00paboTku
MPAKTUYECKUX
UCCIIeIOBA-
HUM C
WCIIOJIb30BaHU
eM
COBPEMEHHBIX
METOJIUK. B
LEJI0M
YCIICITHOE, HO
HE CHCTEMHOE
BIIQJICHHC
HaBbIKaMU
YTCHUS U
OILICHKH
TEOPETUICCKHU
X JJaHHBIX U
MIPAKTUICCKIX
pe3yNIbTaToB,
dbopmynupoBa
HUE BBIBOJIOB.

HUH C
HUCIIOJIB30BAaH
HeM
COBPEMEHHBIX
METOIUK

u3naraer
MaTepuan,
XOpOLIO
OpPUEHTUPYETC
s B
marepuaie,
HE
3aTpyIHSACTCS
c OTBETOM
npu
BUJIOU3MEHEH
U 3aJaHuid
chopmMupoBaH
HOEC YMEHHE
o0OpabaTbIBaTh
IKCIIEPUMECHT
aJbHbIE
pe3yJIbTaThl C
IPUMECHECHUEM
MaTeMaThiec
KHX TIPUEMOB
aHaym3a u
00001IICHHS,
IUTAHUPOBATD
IIPOBEJICHHE
HAYYHBIX
UCCIIEIOBAaHH
i,
MIOJTE30BATHCS
TEXHUYECKUM
U CpeJCTBAMH
npu
IPOBEIICHUHT
9KCIIEPUMEHT
OB YCIICIITHOE
U CUCTEMHOE
BJIaJICHHE
HaBBIKAMH K
000011IeHHIO,
aHaIn3Yy,
BOCTIPUSATHIO
uHpOpMaLuy,
MTOCTaHOBKE
IKCIIEPUMEHT
OB; HAaBBIKAMH
MPUMEHEHUS
MaTeMaTHIeC
KOTO
anmnapara npu
obOpaboTke
pe3yJIbTaToB
UCCJICIOBaHH

v

u




OIIK-2.3.
IIpencrasnsier
pe3yNbTaThl
BBIITOJIHEHHOH
paboTHLI.

oOyuatroruiics
HE 3HaeT
3HAYUTEILHOMN
JacTu
MIPOTPaMMHOT0
Marepuaia,
IIOXO
OPUEHTUPYETCS
B Marepuaie

3 ()
MpeACTaBICHU
0
BBIITIOTHEHHOM
paboTHI 1O
TE€ME€ HAaY4YHbBIX
HCCIIEIOBAHUM,
JOTTyCKaeT
CYILIECTBEHHbIE
OIUOKH,
HEYBEPEHHO, C
0O0JIBIINMHU
3aTpyAHEHUSIM
M BBIIOIHSET
CaMOCTOSITEILH

y10 paboty

oOyJaromuics
JIEMOHCTPHpYE
T 3HAHUS
TOJIBKO
OCHOBHOTO
TEOPETUUECKOT
0 Marepuana,
HO HE 3HaeT
JeTanew,
JIOITyCKaeT
HETOYHOCTH B
hopMyITUPOBK
ax, HapyIaer
JIOTUYECKYIO
1ocJe0BaTeN
BHOCTD B
U3JI0KEHUHT
MaTepuania B
LEJI0M
YCIEIIHOE, HO
HE CUCTEMHOE
BJIaJICHUE
MUHCTPYMEHTA
MU
MIPEICTABJICHH
o
BBITIOJTHEHHOMN
Hay4HOU
UCCIIeI0BATENh
CKOM paboTHlI,
HE CUCTEMHOE
BIIa/ICHUE
HaBBIKAMHU
YTEHUS U
OIICHKH
TEOPETHUECKHI
X JIaHHBIX U
MIPAKTUICCKIX
pE3yIbTaTOB,
dbopmynupoBa
HUU BBIBOJIOB.

B I[EJIOM
YCIICIIHOE, HO
CoJIepIKaIIue
OTJEeNbHBIC
npoOesbl pu
peleHUH
MOCTAaBJICH-
HBIX HayYHBIX
3ajad,
UCTIONB3YeT
COBPEMEHHBIC
METOIBI 1
MOKA3aTeIH
Takou
OIICHKH, B
EJIOM
YCIICITHOE, HO
coJiepxaiee
OTJICTbHBIC
poOeIbl TN
COITPOBOKIAIO
ieecst
OTJICTHbHBIMU
ommroOKaMu
BJIQJICHHC
HaBBIKAMHU
YTCHUS U
OIICHKH
JTAHHBIX ,
rpaMOTHOE
COCTaBIICHUE
OTYETOB IO
HAyYHBIM
MCCIIETOBAHMUS
M.

oOyuJaroruiic
A
JIEMOHCTPUPY
€T 3HaHHE
Martepuana,
OCHOBHBIE
MOHSATHUSA
XOpOIIO
OPUEHTHUPYETC
A B
Martepuae,
HE
3aTPyAHIETCS
c OTBETOM
npu
BUJIOU3MEHEH
AU 3aJaHuid
chopMupoBaH
HOE YyMEHHUE
MPEACTABISATh
pe3yIbTaThI
BBIMIOJTHEHHOM
paboTHI.

3. TunoBble KOHTPOJIbHBbIE 3aJaHUSl WU HHbIE MATEePHAJIbI, HEOOXOAUMbIE
JAJI OLEHKH 3HAHMH, YMEHHUI, HABBIKOB M (MJIM) ONbITA [AeATEJbHOCTH,
XapaKTepu3yKIIUX IJTanbl (POPpMHUPOBAHUSA KOMIIETEHUHMH B IHpoluecce
0CBOEHHUS 00pPa30BaTEJIbHOI MPOrPAMMBI

3.1. BxoaHoii KOHTPOJIb

1. OcHOBHBIE BH]IbI HH(POPMALIHH.

Bonpockl BXOAHOT0 KOHTPOJISA




. Metopl nmorcka uHpOpMaIHH.

. Metoapl 00paboTKN HHGOPMAIIHH.

. OCHOBHBIC METO/IbI TCOPETUUCCKOTO UCCIICOBAHUS (PU3UUCCKUX SBIICHHIA.

. OCHOBHBIE METOJIBI PKCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS (PU3NICCKUX SIBIICHUM.
. CpenctBa u3mMepeHus (GU3MYCCKUX BEINYHH.

. MeTopl n3MepeHus PU3NISCKUX BEITUIHH.

0O 3 N D B~ W DN

. @opMBI IPE/ICTABIICHUS HAYYHOU PaOOTHI.

9. CratucTHYECKHE METOIBI OTIPEACIICHUS TOCTOBEPHOCTH MH(MOPMAIIHH.

10. CpenctBa u3MepeHUs TEMIIEpATyphl, AABIEHHUS, CKOPOCTH, OCBEIIEHHOCTH,
pacxojia ra3oB U KHUJKOCTEH.

3.2. TunoBoii pacuer

TemaTuka TUIOBBIX PAaCUYETOB YCTAHABIMBAETCS B COOTBETCTBHM C paboOyeit
porpaMmoin JUCHUIUTMHBI «OpraHu3aius Hay4YHO-HCCIEI0BAaTENbCKOM pabOThl U
IUIAHUPOBAHHUE HKCIIEPUMEHTa», PA0OYMM y4YEOHBIM IUIAHOM IO HAampaBJICHUIO
noarotroBku 13.04.01 — TerutosHepreTrka U TEIUIOTEXHUKA.

IlepeueHb TeM NPaKTUYECKUX 3aHITHM!

1. AnpropHOe paHXKupoBaHue GaKTOpOB.

2. Br16op hakTopoB, ypoBHEH UX BapbUPOBAHUS U HYJIEBOU TOUKH.

3. IIpoBepka CaydaHOCTH M HE3aBUCUMOCTH PE3YyJIbTaTOB U3MEPEHUN B
BBIOODKE.

4, JucriepCHOHHBINA aHAN3.

5. KoppensunoHHbIi aHaIu3.

6. Pa3pabotka  mimaHoB  skcnepumeHTa.  [lomHblii  (akTOpHBIM
IKCIIEPUMEHT.

1. O6paboTka pe3yJlbTaTOB JKCIEPUMEHTAIBHBIX HCCICHOBAHUM U UX
rpaduueckoe 0ToOpakeHue.

8. Pacuer ko3 duIMEHTOB  perpeccud  METOJOM  HAaWMEHBILIHX
KBaJIpaToB.

4, AnpropHOe paHKupoBaHue (GaKTOPOB.

[IpakTUueckue 3aHATHS BBINOJHSIOTCA B COOTBETCTBUU ¢ MeTOIMYECKUMU
YKA3aHUAMHU II0 BBIIIOJHEHUIO MPAKTUYECKUX 3aHATAW MO JIUCUUILIMHE
«Opranuzanusi ~ HaAyYHO-HCCIICIOBATEIbCKOM  pabOThl M IUIAHUPOBAHUE
DKCIIEPUMEHTA.

IIpumep NpaKkTHYECKOr0 3aHATUS: ATIPUOPHOE PaHKUPOBaHue (GaKTOPOB.

3aganue. Ha ocHoBaHWM aHamM3a JWTEpPATYpPHBIX MTaHHBIX W OIpoca
CHELMATUCTOB, paboTalomMX B JaHHOW 00JacTH, COCTaBlieHAa MaTpUIla PAHTOB
daktopoB (tabin. 2). [lo pe3ympraTaM 4eThIpeX OMPOCOB CIECIHAIUCTOB (Tadmd. 1)
onpenenuTh Haubosee 3HauMMble (AKTOPbI U OTCEATh (DAKTOPHI, OKA3BIBAIOLIUE
HECYILIECTBEHHOE BIUSHUE.



BapuaHnTsl 3a1aHui

Tabmura 1

Bapuanr | 1 2 3 4 5 6 7 8 9 10

Homep |12, |56, [910,[24,[13,[78, [12 [34,]15[45

ompoca 34 |78 |13 6,8 |57 (910 (910 |78 |68 |8,7

Tabmuma 2
Marpuiia paHros

Ne Panru no gaxropam
orpoca X1 Xz X3 X4 X5 Xﬁ X7 Xg
1 6 5 4 7 1 2 3 8
2 7 8 6 4 2 1 3 5
3 4 5 8 7 1 3 2 6
4 6 8 7 4 1 2 3 5
5 5 4 7 6 2 1 3 8
6 6 8 7 5 2 1 3 4
7 7 9 8 5 1 2 4 3
8 4 5 7 6 1 2 3 8
9 5 7 6 8 1 2 4 3
10 6 7 5 8 2 1 3 4

Mopsnok pacuera

JIns1 Ka)Ka0oro paHra onpenensieM CyMMy PaHrOB
m

j=1
rac m — 49McCJIO OIIPOMICHHBIX CIICHUAIIMCTOB,

a — pasr i-ro (pakTopa, IPUCBOCHHBIN j-M UCCIIEAOBATEIIEM.

BrrauciseM oTKJIOHEHUE CYMMEBI paHI'OB OT CpeI[Heﬁ CYMMBI PAaHT'OB IJIA

Ka)K70ro 13 (hakTopoB

rae k - yucio ¢axkTopos;

OneHnBaeM  CTENEHb  COTJIACOBAHHOCTH  MHEHHM
CHEIHATUCTOB M0 KO3()PUIMEHTY KOOPAUHALIUU

W = 12 'Zi'(':l l2
m2(k3 — k)

ONPOIIEHHBIX




4. 3HAYUMOCTH KOB(i)(bI/IHI/ICHTa KOOpAHHAIIMK YCTaHAaBJIMBACM C ITOMOIIbBIO

kputepus [Tnpcona
x5 =mk — D)W

PacuetHoe 3nauenue kputepus [lupcoHa cpaBHUBAIOT C TaOIMYHBIM

3HaYeHUEM W3 pacmnpeneneHust [lupcona, HaWJIEHHBIM ISl TPUHSATOTO

YpOBHSI 3HAYUMOCTH M YHClIa cTeneHe ceoboapl f =k - 1. I'mnoresa o

HaJIMYUU COTJIACHUsSI MHEHUHN OMPONIEHHBIX CHEIHATUCTOB MPUHUMAETCH,
2 2

eClu Xp = Xz

Crtpoum marpamMmy paHroB U OLIEHHWBAEM CTENEHb BIUSHUS (PakTOpa Ha
UCCIIEyeMYI0 BelnuuHy. VckmodaeM W3 paccMOTpeHMsI (DaKTOpPbI
OKAa3bIBAIOIIME 3HAYNTEIILHO MEHBIIIEE BIUSHHUE.

3.3. Py0exHblii KOHTPOJIb

Bonpocs! py0eKHBIX KOHTPOJIeH

Bonpocsl pyoe:knoro konrpoJs Ne 1

Bonpocul, paccmampusaemvle Ha ayOumopHvIX 3aHAMUAX
1. Yro BKIIOUAET B ce€0s1 MOHATHE «HAYYHO-UCCIIEAOBATENIbCcKas paboTa
ctynerTtoBy (HHAPC)?

WoNOR LN

[{enn HAay4yHOI pabOTHI CTY/IEHTOB.

OcHOBHBIE 331a41 HAYYHOU PabOThI CTYACHTOB.

Yro BKIIIOUAET B ceOs1 yueOHO-UCCe0BaTeNbCckas padoTa CTyIEHTOB?
Yro BKIIOYAET B ceOHAYYHO-UCCIEA0BaTENbCKas padoTa CTYJEHTOB?
3HauYeHHE MMOHATUS «HAYKA.

[lenwn u 3a1a4m HAYKHU.

3HauyeHME MOHATUS «HAYYHOE HCCIIEIOBAHUEY.

. CTpyKTypHBIC KOMIIOHEHTHI TEOPETUUECKOTO MTO3HAHUSI.

10 OrnpeneneHue U CBOMCTBA MOHSATUS «TEOPUS.
11.OcHOBHBIE 3Tabl HAYYHO-UCCIIEI0BATENBCKONW PaOOTHI.
12.CoBpeMeHHbIe METO bl cOOpa HaydHOUM HH(OpMAITUH.
13.CoBpeMeHHbIe METOIbI 00pabOTKK HAYIHOM WH(POPMAITUH.
14. TpeGoBaHus K HICTOYHUKAM HAYYHOW MH(POPMAIIUH.

BOI’lpOCbl 07151 CAMOCMOSIMENbHO20 U3ydeHus
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. FOCYI[apCTBGHHaH HAayYHO-TCXHHUYCCKaAs IMOJINTHKA.

dopMbl peanuzanuu yueOHO-UCCIeI0BaTeIbCKas padoTa.
®dopMbl peanu3alui HayqHO-UCCIe10BaTeNnbcKas padoTa.
3HaueHUE MOHATUS «HAYYHOE UCCIIEIOBAHUEY.
CTpyKTypHBbIE KOMIIOHEHTBI TEOPETUYECKOTO MO3HAHMUSI.



6. OcHOBHBIE ATAIbl HAYYHO-UCCIEI0BATEILCKON pabOTHI.
7. VcTtounuku HayuyHOM MH(pOpMAITUH.

8. Knaccudukarus HCTOYHUKOB HAyYHOU HH(POPMAITUH.
9. IMopsaok u3ydeHus crelualbHON JIUTEPaTyPHhI.

10. IIpaBwmiia opopMiteHUs CCHIJIOK Ha UCTOYHUKH.

Bonpocsl py0e:kHOTo KOHTPOJIst Ne 2

Bonpocwl, paccmampusaemvie na ayoumophvlx 3aHAMUAX

1.

©ooNOoO kW
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WNEFE, O WOWOoWw-NOoOOU MWNDNIERERO

24.

25.

26.

27.

28.

OkcnepuMeHT. OnpeneneHue, BUIbL.

[InanupoBanue s3xkcnepumenTa. OnpeaeneHue, Heiu.

®daxropsl. TpeboBanus, AMANMA30HBI U3MEHEHUS.

Metonp! IIIaHUPOBAHUS HIKCIIEPUMEHTA.

Ha xakue BOonpochkl OTBEUYAIOT UCIIOIb3YEMBIE METO/IbI INIAHUPOBAHUSA?
Metons! onpezenenus GakTopos.

[TonHbI# (haKTOPHBIN SKCTIEPUMEHT.

YacTuunbiil (haKTOPHBIN SKCIIEPUMEHT.

JpoOHBIN paKkTOPHBIN HKCIIEPUMEHT.

. [IpocTas ciyqaitHas BeIOOpKaA.

. DKCIIEPUMEHT KaK OCHOBA HAyYHBIX HCCIICIOBAaHUM.

. O01ue TpeboBaHUsI K TJIaHY KCIIEPUMEHTA.

. Kpurepun nmanupoBaHus SKCTIEpUMEHTA.

. MeTtoap!l BBIZICIICHUSI CYIICCTBEHHBIX (DAKTOPOB.

. Buapl u 3amaun SKCIEprUMEHTOB.

. [InanupoBanue sxcnepuMeHToB. BeiOOp hakTopoB.

. [ImanupoBanue s3xcnepumMeHToB. PazpaboTka miaHa SKCIIepuMEHTOB.
. Pedepar kak HaydHo-ucciaenoBarenbckas padoTa.

. ConeprxaHue HayqHO-UCCIIEA0BATEILCKOTO pedepara.

. Jloxnaa kak Hay4HO-UCCIIeI0BaTeNbcKas padoTa.

. Coztep>kaHne HAyYHO-HCCIIEN0BATEIBCKOTO TOKIIAA.

. Kypcogas pabora (mpoekT) kak HayuyHO-HCCIIeIoBaTeIbCKas padoTa.

. CTpykTypa KypcoBoit paboThI (ITpOEKTa) KaK HAy4IHO-UCCIIET0BATEIHLCKON

paboTHI.

TpeboBaHus K COIEpKaHUIO KYpCOBOM paboThI (ITPOEKTA) KaK HAydHO-
HCCIIEIOBATEILCKON paOOTHI.

3amuTa KypcoBo# paboThl (IIPOEKTa) KaK HAyYHO-HCCIIEI0BATEIbCKON
paboThI.

Brimycknas kBanudukanronHasi padota Kak Hay4yHO-HCCIIeI0BaTEIbCKUN
TpyX.

TpebGoBaHuUs K COMIEPI)KAHHUIO BBITYCKHOM KBaMU(DUKAITMOHHON paboTe Kak
HAy4YHO-UCCIIEI0BATEILCKOMY TPYY.

3ammTa BBITYCKHON KBATHM(PUKAIIMOHHON pabOThl KaK HAyYHO-
MCCJIEI0BATENBCKOrO TPY/Ia.

BOI’lpOCbl 07151 CAMOCMOSMENbHO20 Usyuenus
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Buapl norpemmnocrei.
JlucniepcHOHHBIN aHaIU3 ¥ 00J1aCTh €ro MPUMEHEHHUS.
MHorodakTOpHBIN JUCTIEPCUOHHBIN aHAJU3.
[enu mumaHupOBaHUS HKCIEPUMEHTA.
Mertoabl onpeneneHus GakTopoB.
[Ipocras cinydaitHas BEIOOpKA.
DOKCIEPUMEHT C U3MEHEHHEM (DAKTOPOB IO OJTHOMY.
Peruncrpanus pe3ynbTaToB UCCIECIOBAHNMN.
@opMBI IPECTABICHUS PE3YIBTATOB UCCICIOBAHNM.

©CoOoNOkWN

[EE
o

3.4. IIpomesxyTOUHasl ATTECTAIUS

HpOMe)KYTO‘-IHaH arTecranus 06yqa}oumxc;1 10 JUCHHUIIIIMHEC ((OpFaHI/I3aLII/I$I
Hay‘—IHO'I/ICCJICI[OBaTeJIBCKOﬁ pa6OTBI u IIJIaHUPOBAHUC 9KCIICPUMCHTA»
IMPOBOJAUTCA B BUIC S9K3aMCHA.

Bomnpocekl, BBIHOCMMBIE HA IK3aMeH
[enn Hay4yHOI pabOTHI CTY/IEHTOB.
OcHOBHBIE 331a41 HAYYHOU pabOTHI CTYIEHTOB.
Conepxanue yueOHO-UCCIIEI0BATENbCKON padOThI CTY/I€HTOB.
ConeprxaHue Hay4YHO-UCCIIEI0BATENbCKONW PabOTHI CTYAEHTOB.
3HA4YCHHE MMOHATUS «HAYKa».
[{enu u 3a1a4n HayKH.
3HauYEHHE MOHATUS «HAYYHOE HCCIICTOBAHUE.
CTpyKTypHBIE KOMITOHEHTBI TEOPETUYECKOTO MO3HAHMUS.
OnpeneneHre U CBOMCTBA MOHATHUS «TEOPUS.
10 OCHOBHBI€ ATalbl HAYYHO-UCCIIEA0BATEIHCKONU PAOOTHI.
11.CoBpemMeHHbIE METO/IbI COOpa HayqYHOU MH(GOPMAIIUHU.
12.CoBpeMeHHbIE METOIBI 00pabOTKKM HayIHOU WH(POpPMAITUH.
13.WcTounnkamMu Hay4YHOU MHGOPMAIIIH.
14 Knaccuduxaiys CTOYHUKOB HAYYHON HH(POPMAIIHUH.
16.IIpeameT HaAyIHBIX UCCIICTOBAHMM.
17.00beKT HayYHBIX UCCIICOBAHUM.
18.Ilporuo3upoBanue pe3yjbTaTa HaydHbIX UCCIIETIOBAaHHIM.
19.0OcHOBHBIE 3Tanbl HAYYHO-UCCIEI0BATENBCKONW PaOOTHI.
20.B3anmMocBsI3b HAyKH U MIPAKTHKU.
21.CoBpeMeHHbIE METO/AbI TPOBEICHUSI HAYYHBIX UCCIIEI0BAHU.
22.MeTopl TEOPETUYECKUX UCCIICIOBAHUIA.
23.MeTo1pl SKCTIEPUMEHTATBLHBIX UCCIIE0BaHUM.
24 OxcnepumenT. OnpeneneHue, BUIbL.
25. [InanupoBanue 3xcriepumenTa. OnpeneneHue, Helu.
26. ®akTopsl. TpeboBaHUs, TUaNIa30HbI U3BMEHEHHUS.
27. MeToapl IIaHUPOBAHUS SKCIIEPUMEHTA.
28. Ha kakue BOIIPOCHI OTBEYAIOT UCIOJIb3YEMbIE METO bl TUTAHUPOBAHUSA?
29. Metons! onpezienienus (pakTopoB.
30. [TonHbI1 pakTOPHBINA HKCIIEPUMEHT.

CcoNOOR~ODE



31. YactuyHblil (haKTOPHBIHN SKCTIEPUMEHT.

32. JIpoOHbIit (haKTOPHBINM SKCIIEPUMEHT.

33. IIpocTas ciyuaiiHas BEIOOpKA.

34. DKCIIEpUMEHT KaK OCHOBA HAy4YHBIX UCCJIEIOBAaHUN.

35. O01ue TpeOoBaHUS K MIIaHy YKCIIEPUMEHTA.

36. Kpurepuu riaHupoBaHUS SKCIEPUMEHTA.

37. MeTo/bl BbIJICTICHUS CYIIECTBEHHBIX (PaKTOPOB.

38. Buapl 1 3a1a4n SKCIEPUMEHTOB.

39. I[InanupoBanue sxcriepuMeHTOB. Bb160p hakTopoB.

40. [TnanupoBanue sKcriepuMeHTOB. Pa3paboTka miaHa SKCIIepuMEHTOB.
41. TexHU4YEeCKHE CPEICTBA IPOBEACHUS DKCIIEPUMEHTA.

42. O0OpaboTKa pe3yJbTaTOB HKCIIEPUMEHTAIBHBIX UCCIIET0BAHUM.
43. @opmMa NpeCTABICHUS PE3YIBTATOB SKCIIEPUMEHTA.

44. CBOICTBA IIJIAHOB SKCIIEPUMEHTA.

45. DKCEPUMEHT C U3MEHEHHEM (PAKTOPOB 1O OJTHOMY.

46. ITonsATHE O CTATUYECKOU MOJIEIIN.

47. BeiObopKw.

48. BaprallMOHHBIN PS]I.

49. DMmnupudeckas GyHKIHS pacupeeIeHuUs.

50. ' pynnmpoBKa JaHHBIX

51. IIpencraBneHre MHOTOMEPHBIX TaHHBIX.

52. [IpoBepka cratucTuueckux runore3. OCHOBHBIE MOHSTHS.
53. Knaccudukarus runotes.

54. CTaTUCTUKU KpUTEPHUS U TPeOOBAHUS K HUM.

55. IHTEpBaJIbHBIE OLICHKU MTAPAMETPOB.

KoMIutekT pacueTHbIX 3aJaHUM, BBIHOCMMBbIN HA JK3aMeH

3AJIAYA 1. Onpegenuts Hanbosee 3HauuMbIe (hakTopsl. Jlano: Martpuiia paHros

No Panru no dgakropam
ompoca | X; Xo X3 X4 X5 Xs X7 Xg
1 6 5 4 7 1 2 3 8
2 7 8 6 4 2 1 3 5
3 4 5 8 7 1 3 2 6
4 6 8 7 4 1 2 3 5
3ANAYA 2. OnpenenuTb OAHOPOAHOCTh aucnepcuu. JlaHo:
Howmep ypoBHs YpoBeHb [TapannenpHble 3HAaUEHUS

daxTopa Y Y, Ys
1 X1 108,15 106,5 105,9
2 X, 108,9 106,9 106,5
3 X3 101,15 101,4 98,3
4 X, 102,12 101,5 98,6
5 X5 112,0 108,85 110,35

3ATAYA 3. OnpenenuTs CyIIECTBYET JIM KOPPEIALMOHHAS CBSI3b MEXKAY IepeMeHHbIMU X U Y.

Jano:

3HayeHue nmapameTpa

X, |72

140 [180 [234 [288 [342 [400 [450 |504 |[57,0




Y;

| 128,9 | 132,3 [ 135,7 | 139,1 | 1425 | 145,9 | 149,3 | 152,7 | 161,5 | 166,0 |

3AJIAYA 4. Onpenenuts Hanboee 3HauuMBbIC (hakTopsl. JlaHo: Marpuiia paHros

No Panru o dakropam
o1rpoca X1 Xz X3 X4 X5 Xe X7 Xg
o) 5 4 7 6 2 1 3 8
6 6 8 7 5 2 1 3 4
7 7 9 8 5 1 2 4 3
8 4 5 7 6 1 2 3 8
3ANAYA 5. OnpenenuTb OAHOPOAHOCTD aucnepcuu. JlaHo:
Homep ypoBHs YpoBeHb [TapannenpHble 3HAaYCHUS
¢bakTopa Y Y, )&
1 X1 58,15 56,5 55,9
2 X, 58,9 56,9 56,5
3 X3 51,15 514 48,3
4 X, 52,12 51,5 48,6
5 X5 62,0 58,85 60,35
3AIAYA 6. OrnpenenuTh CyIIECTBYET JIM KOPPESLUOHHAS CBS3b MEXKAY MepeMeHHbIMU X 1 Y.
JaHo:
3HayeHne napamerpa
X; 121,24 119,44 | 17,64 | 15,84 | 14,04 | 12,24 | 10,44 18,64 |55
Y; |37,2 859 |1214 |160,7 |212,9 | 268,5 | 333,0 | 389,7 | 469,5
Oo0Opa3zen Y3K3aMeHALIMOHHOT0 OUJIeTa
MMHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUIICKOU OEJEPALIUNA
DegepanbHoe rocyIapcTBeHHOE 0I01KeTHOEe 00pa30BaTelbHOe YUpexkIeHne
BbICIIIEr0 00pPa30oBaHUA
«CapaToBckuii rocyiapcTBeHHbI arpapHbiii yausepcurer umenn H.U. Basuiosa»
Kagenpa «CtpoutenscTBo, Temiora3ocHa0XeHue 1 3HeprooOecneyeHue»
3K3AMEHAIIMOHHBINA BUJIET Ne 1
o auctuiuinae «Opranu3anus HayqHO-UCCIIeI0BaTEeIbCKOM padOThl U TUTAHUPOBAHUE
IKCTIEPUMEHTA
1. llenu u 3aga4n HAYKH.
2. CBoliCTBA TUTAHOB 3KCIICPUMEHTA.
3. Onpenenuth HanboJee 3HaUNMBbIe (pakTopsl. JlaHo:
Martpuiia pauros
Ne Panru no gakropam
ompoca | X3 Xs X3 X4 Xs Xs X7 Xsg
1 6 5 4 7 1 2 3 8
2 7 8 6 4 2 1 3 5
3 4 5 8 7 1 3 2 6
4 6 8 7 4 1 2 3 5
26.08.2019 r.
3aB. kadeapoii Abnpazaxos O.K.

4. MeToau4yeckue MaTepuaibl, onpeaessiioime nNpoueaypbl OHeHUBAHUS




3HAHUH, YMEHHUH, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH,
XapaKTePU3yINUX 3Tanbl GOPMUPOBAHUA KOMIIETECHIMI

4.1 Ilpouexypbl OLleHNBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (WJIH) ONBITA JIeSATEJIbHOCTH

KoHTpone pe3ynbraroB 00y4eHUsT CTYJIEHTOB, JTalOB M  YPOBHS
dbopMUpOBaHUA KOMIETCHUUMH 10 JauciuiuiiHe «OpraHuszanus Hay4dHO-
UCCJIE0BATEIbCKON padOThl U IUIAHUPOBAHNE DKCIIEPUMEHTa»  OCYLIECTBIIAETCA
yepe3 IMPOBEACHHE KOHTPOJIS CaMOCTOSITENbHOM pPAdOThl M MPOMEXYTOUHOM
aTTeCTalHH.

@opMBI  TEKyLIET0, IPOMEKYTOYHOIO M  MTOTOBOTO  KOHTPOJA H
KOHTPOJIBHBIE 3aJaHusl JUIs TEKYLIEro KOHTpOJd pa3palareiBatoTcsl Kadeapoi
UCXOJs U3 CIEUU(PUKHN TUCUUIUIMHBL, U YTBEPKAAIOTCS Ha 3aceaHUU Ka(eaphl.

4.2 Kpurepuu olleHKHM 3HAHW, YMEHNH, HABBIKOB U (WJIH) ONBITA
HeSITeJIbHOCTH, XaPAKTEePHU3YOUIUX ITanbl (POPMHUPOBAHUS KOMIIETCHIMI B
npouecce 0CBOCHHS 00pa3oBaTeIbHOH MPOrpaMMbl

Onucanue MIKaabl OLIEHUBAHUS JOCTIKEHUS KOMIETSHIIMNA 1O JUCIUILTHHE
MPUBEAECHO B TaOIMIE 5.

Tabmuua 5
VYposenb | OT™MeTKa 1O NATHOATUIBHOM cUCTEMe Onucanue
OCBOCHUS (mpomexyTo4Hast arTecTarus )™
KOMIIETEHIIH
"
6bICOKUIL «OTIUYHO» OO6yuvaromuiicst OoOHapyX U
BCECTOPOHHEE,  CHUCTEMaTHYeCKoe U

MIyOOKO€ 3HaHHWE Yy4eOHOTO Marepualna,
yMeeT CBOOOJHO BBINOJHATH 33JaHU,
IIPEyCMOTPEHHBIE NMPOTPaMMOM, YCBOWII
OCHOBHYIO JIUTE€paTypy MU 3HAaKOM C
JOTIOJIHUTEIbHOU JIUTEPATYPOH,
PEKOMEHI0BaHHOM  mporpammoit.  Kak
MpaBmwiio, OOydYalolUiCAs  MPOSIBISIET
TBOPYECKHE CIOCOOHOCTH B TIOHMMAaHUH,
W3JI0’KEHUU U MCTIOIb30BAaHUM MaTepuasa

oazoeutil «XOpOILIOY» OOyuvaromuiics  OOHApYXWJI  TOJHOE
3HaHWE Y4eOHOro MaTepHaia, YCIIEIIHO
BBIMOJIHSAET PEyCMOTPEHHBIE B
porpamMMe 3aJlaHus, YCBOMJ OCHOBHYIO

JauTeparypy, PEKOMEHTOBAHHYIO B
nporpamMme
nopozoewtit «YZAOBIIETBOPUTEIBHO» OOyuatonuiics ~ OOHapyXuia  3HAHHS

OCHOBHOTI'O y[IC6HOI‘O Marcpuajia B




VYpoeenb | OTMeTka 1o nATHOAIBHOM cucTeMe Onucanue

OCBOECHHUS (mpoMeKyTOYHast aTTecTarws )™

KOMIIETEHIIH
u

00beMe, HEOOXOOUMOM I IajIbHEHIIeH
yueObl ¥ Tpeacrosimieil  paboThl 1O
npogeccuu, CIIPaBIIAETCS C
BBIMOJIHEHHEM TPAKTUYECKUX 3aJaHUM,
PEyCMOTPEHHBIX MPOrpaMMOi, 3HAKOM
c OCHOBHOM JIUTEPATypoil,
PEKOMEHTIOBAHHOM MPOTPaMMOid,
JOMYCTHJI TOTPEIIHOCTH B OTBETE Ha
9K3aMeHe u npu BBITIOJTHCHUH
9K3aMEHAIIMOHHBIX 3aJIaHHii, HO 00JaiaeT
HEOOXOMUMBIMU ~ 3HAHWSIMH  JUISL  HX
yCTpaHEHUS oJ PYKOBOJICTBOM
npernoaaBaTens

— «HEYAOBJIETBOPUTEIHHO» OOyuaromuiics OOHapyXuil HpoOesbl B
3HaHUAX OCHOBHOTI'O yueObHOro
Marepuaia, AONYCTW HPUHIUIHAIbHbIE
OLIMOKH B BBINIOJIHEHUH
HpPeayCMOTPEHHBIX IpOrpaMMoii
MPAaKTHYECKUX  3aJlaHUif, HE MOXKET
MPOJOIDKUTh OOyUeHHE WM MPHCTYIUTh
K Npo¢eCcCHOHAIbHONU JESATENbHOCTH IO
OKOHYaHUU o0Opa3oBaTeNnbHOI
opraHuzai  0e3  JIOTOJIHUTENbHBIX
3aHATUN

4.2.1. Kpurepuu OHeHKH YCTHOro (MUCHLMEHHOI0) OTBeTa IpPH
NMPOMEKYTOUYHOM aTTeCTAUUM

[Ipu oTBeTe Ha BOMPOC 00yUaIOIIUICS TEMOHCTPUPYET:

3HAHUSI: OCHOBHBIC TIOHSTUA BHJIBI MAaTEMATHYECKOTO IUIAHUPOBAHUS
AKCIIEPUMEHTOB; TEXHUKY U3MEPEHHH, BUJIbI, METOJIbI U CPEICTBA U3MEPEHUI;

yMeHusi: GOpMyJIHpOBaTh IENM M 3a7a4d  KCCJICJAOBaHUsA, BBIOUpATH
HEOOXOMMMBIA METOJI MCCIIENOBAHUS JUIsl PEIICHUS IMOCTaBJIEHHON 3ajauu,
o0pabaThIBaTh AKCIIEPUMEHTAIIbHBIE pEe3yJIbTaThI c MIPUMEHECHUEM
MaTeMaTUYECKUX MPUEMOB aHajdnu3a W O00OIIeHWs, TJIAaHUPOBATh MPOBEICHUE
HAayYHBIX MCCIICIOBAaHUM, TMOJIb30BAaThCS TEXHUYECKHUMH CPEACTBAMU IIPH
ITPOBEICHUH SKCIIEPUMEHTOB;

BJIaj/IecHHEe HABBIKAMHU: HAaBbIKAMHU K OOOOIIECHWIO, aHAIN3Yy, BOCIPHUSITHUIO
uH(popManuu,  MOCTAaHOBKE  OAKCIIEPUMEHTOB; HaBbIKAMU  [PUMEHEHUS
MaTEeMaTUYeCcKOro amnmaparta npu oO0paboTKe pe3yJbTaTOB MCCIEIOBAHUM,
MPEICTABIICHUS] PE3YJIbTATOB BHITIOJHEHHON pabOTHI.



Kpurepuu ouenku

OTJINYHO

oOyJaromuiicss EMOHCTPUPYET 3HAHWE 3HAUUTENbHONW YacTH
OCHOBHBIX BUJIOB MaTeMaTH4ECKOTO TUTAHUPOBAHHS
9KCIIEPUMEHTOB; TEXHUKY U3MEPEHUH, BUIbI, METObI U CPEICTBA
M3MEPEHUH, HCYEpPIBIBAIONIE M IMOCIENOBATEIbHO, YETKO U
JIOTUYHO H3JIaraeT MaTephall, XOpoILIO OPHEHTHUPYETCS B
MaTepHuaie, He 3aTpyJHSETCS C OTBETOM IPH BUIOM3MEHEHHU
3aJIaHNM;

YBEPEHHO yMeeT (pOpPMYIHUPOBATH IIENU U 3a/1a41 UCCIICAOBAHMS,
BBIOMpATh HEOOXOJMMBIM METOJl HCCIEAOBaHUS MJSl PEIICHUS
MOCTABJICHHOW 3amaud, oOpabaThiBaTh JKCIIEPHUMEHTAIbHBIC
pe3yNbTaThl C IPUMEHEHHEM MaTeMaTHYeCKUX MPUEMOB aHAJINU3a
u  0000meHus,  IUIAHUPOBATh  TPOBEIEHHE  HAYYHBIX
WCCIIEIOBaHM, IMOJNb30BATbCSI TEXHHUUYECKUMU CPEICTBAMHU MPH
MIPOBE/ICHUH SKCIIEPUMEHTOB;

YCIICITHOE M CHCTEMHOE BJaJIEHWE HaBBIKAMU K OOOOIIEHHIO,
aHaIun3y, BOCIIPHSITHIO uHpOpMaLuHy, MOCTAaHOBKE
OKCIIEPUMEHTOB; HAaBBIKAMU MPUMEHEHHUS MaTeMaTH4YeCKOTro
anmapara Tpu  00pa0OTKe  pe3yJdbTaTOB  HCCIIEIOBAHUM,
MIPEJICTABJICHUS] PE3YJIbTATOB BBIOJIHEHHON pabOTHI.

XOpo1Io

o0ydJaroImMicsl ~ JEeMOHCTPUPYET 3HAaHHME  MaTepuana, He
JOIYCKaeT CYIIECTBEHHBIX HETOUHOCTEH;

B IIEJIOM YCIEIIHO, HO HE YBEPEHHO yMeeT (OpMYJIUpPOBATH LIEIIH
W 3aJa4d  HCCIENOBAaHUS, BBIOMpPATh HEOOXOAWMBIA METOJ
WCCIICIOBAHMsI Ui pEIIeHUs  IOCTaBJICHHOW  3ajauyd,
00pabaTbIBaTh IKCIEPUMEHTAIBHBIE PE3YIbTATHI C IPUMEHECHHEM
MaTeMaTHYeCKHUX MPUEMOB aHaN3a U 0000IIEHMs, TUIAHUPOBATh
IIpOBE/ICHUE Hay4HBIX UCCIIEIOBaHUH, M0JIb30BaThCs
TEXHUYECKUMH CPEJICTBAMH IIPH MPOBEICHUH IKCIIEPUMEHTOB;

B II€JIOM YCIEIIHOE, HO CoJepXallee OTJeNbHbIe MPOoOesbl WIn
CONPOBOXKIAIONIEECS]  OTACJBHBIMH  OIIMOKaMH  BJIaJCHUE
HaBbIKAMU K O0OOILEHUIO, aHAJIU3y, BOCIPUATHIO UH(OpMAIUH,
MOCTAaHOBKE  OKCIIEPUMEHTOB;  HABBIKAMH  TIPUMEHEHHUS
MaTeMaTHYeCcKoro ammapata Mpu o0pabOTKe pe3yslbTaToB
WCCIIC/IOBAaHMM, TPEICTABICHUSI PE3yJbTaTOB  BBITIOJIHEHHOU
paloThI.

Y/10BJIETBOPHUTEJIHHO

o0yJaroImuicss JIeMOHCTPHPYET 3HAHUS TOJIBKO OCHOBHOTO
MaTepuaga, HO HE 3HAeT JeTajei, OMycKaeT HEeTOYHOCTH,
JOMyCKaeT  HETOYHOCTH B (POpMyITUpOBKax, Hapymiaer
JIOTHYECKYIO TOCIIEA0BATENILHOCTh B U3JI0KEHUU MPOTrPAMMHOTO
MaTepuana,

B L[EJIOM YCIEIIHO, HO HE CUCTEMHO yMeeT (hOpMyTupOBaTh LIEIH
W 3a7a4d WCCIICIOBAHUSA, BBIOMpPATh HEOOXOAMMBIA METOT
UCCIIEIOBAaHUsT Ui peIleHUs  IOCTaBJICHHOM  3ajaud,
o0OpabaThIBaTh dKCIIEPUMEHTANIbHBIE PE3YJIbTAThl C TPUMEHEHHEM
MaTeMaTHYeCKUX MPUEMOB aHaN3a U 0000IEHHs, TNIAHUPOBATh
MpOBE/ICHNE HaYYHBIX UCCIICIOBAHHH, MIOJTb30BAThCS
TEXHUYECKUMH CPE/ICTBAMH ITPHU MPOBEIECHUH SKCIIEPUMEHTOB;

B 1I€JIOM YCIIEIIHOE, HO HE CHCTEMHOE BIIaJICHUE HAaBBIKAMU K
000011IeHUI0, aHAIU3y, BOCHPHUATHIO WH(GOpPMAIUU, TTOCTAHOBKE
HKCIEPUMEHTOB; HAaBbIKAMH INPUMEHEHUS MaTeMaTHYeCKOIro
ammapara nOpu  0o0pabOTKe  pe3yslbTaTOB  HCCIEIOBaHMIA,
IIPEJCTABICHUS PE3Y/IbTaTOB BHINOJIHEHHON paboThI




HEY/10BJICTBOPUTEIbHO - oOydaroluiicds He 3HAeT OCHOBHBIX BHUJOB MaTeMaTHYECKOIO
IJIAHUPOBAHUS DJKCIEPUMEHTOB; TEXHUKY W3MEpPEHUM, BUIBI,
METOABbl M CpPEACTBA HU3MEPEHMM, JOIMYCKAET CYLIECTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHUSMHU BBIIIOIHSET
CaMOCTOSTEJIbHYIO paborty, OO0JIBIIMHCTBO 3a/1aHHH,
[IPEAYCMOTPEHHBIX IIPOrPAMMON TUCHUILINHEI, HE BBIIIOIHEHO;

- He ymeeT (QOpMyIUpOBaTh LEIM M 3aJa4d  HMCCIEIOBAHUA,
BbIOMpPAaTh HEOOXOAMMBIM METOJA HCCICNOBAHUS JUIS PELICHUS
MOCTAaBIIEHHOW 3ajaud, o00pabaTbiBaTh SKCIIEPUMEHTAIbHBIC
pe3yiabTaThl C IPUMEHEHHEM MaTEMAaTUYECKUX IIPUEMOB aHAJIM3a
u  o000meHusi, MIAHUPOBATh  MIPOBEACHHE  HAYyYHBIX
HCCIIEA0BAHUH, II0JIb30BAThCSI TEXHUYECKUMHU CPEACTBAMHU IIpU
MPOBEACHUU  HKCIIEPUMEHTOB,  JOMYCKAeT  CYIIECTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPyIHEHUSMHU BBIIOIHSET
CaMOCTOSTEJIbHYIO paboty, OOJIBIIIMHCTBO 3a/1aHHH,
IPEAYCMOTPEHHBIX ITPOrPAMMON TUCHUILINHEI, HE BBIIIOIHEHO;

- oOyuarouuiicss He Ba/JeeT HaBbIKAMHU K OOOOIICHHIO, aHAIH3Y,
BOCIIPUATHIO  WH(POpPMAlMK, TOCTAHOBKE  SKCIIEPUMEHTOB;
HaBbIKAMHM IIPUMEHEHHs MaTeMaTH4eCKOro ammapara Ipu
0o0paboTKe  pe3ylbTaTOB  HCCIEIOBAHWM,  MPEICTaBICHUS
Pe3yJIbTaTOB BBIIIOJIHEHHON pabOThl, JOMYCKAeT CYLIECTBEHHbIE
ommOKK, ¢  OONBIIMMU  3aTPYJHEHHUSIMH  BBINOJIHSET
CaMOCTOSITENIbHYIO PaboOTy, OOJNBIIMHCTBO IPETyCMOTPEHHBIX
MIPOrpaMMOil TUCIUIUIMHBI HE BBIIOJIHEHO.

4.2.2. Kputepuu OlleHKHU BbINOJHEHUSI NPAKTHYECKUX 3AHATHI

[Ipu BBIMOTHEHUN MTPAKTUYECKUX 3aHITHI 00yUYarOIIUIACs IEMOHCTPUPYET:
3HAHMS: [IOCIEAOBATEILHOCTU TMPEACTABICHHUS MaTepuajga WiIM  IPOBEIACHUS
pPacyeToB C IEJIbI0 MOYUYEHUs Pe3yJIbTaToB, Haubosee OJIM3KUX K TPEOyEeMBbIM,
YMEHHSI: TPAaMOTHO H3JIaraTh MaTepual U OOOCHOBBIBATH TMPHUHATHIE B XOJIE
pacyera pemeHus,
BJIa/leHHE HABBIKAMM: MPUMEHEHHUS TEOPETUUECKUX TOJIOKEHUM MPU U3JI0KEHUU
MaTepualia Ui BBITIOJTHEHUH pacyeTa.

KpnTepm/I OICHKH BBINMOJHCHHUA THIIOBBIX PAaCY€TOB

OTJINYHO B TIPOILIECCE BBIMOJHEHUS MMPAKTUUYECKOTO 3aHATHS O0YYaroUIUiCsS He
JOIYCTUJI CYLIECTBEHHBIX HETOYHOCTEH B pacyerax, I'PaMOTHO
00OCHOBaJI ~ MpPUHATBHIE  PEUICHUS,  MPaBUIbHO  MPUMEHMI
TEOPETUYECKUE IIOJIOKEHUsS IIPU  U3JI0KCHHUUM Marephana WIH
BBITNIOJIHEHUH pacyeTa

X0pOo1I0 B TIPOILIECCE BBIMOIHEHUS MPAKTUUYECKOTO 3aHATHS OOYYaroOUIMHCS He
JIOITYCTHJI CYIIIECTBEHHBIX HETOYHOCTEH B M3JI0KEHUM MaTepuaiia Win
pacyerax, HE CMOI TpaMOTHO OOOCHOBATh MPUHSTHIE PpEIICHHUS,
MIPaBWJIBHO NPUMEHWJI TEOPETUUYECKUE IOJIOKEHUS NPU BBIITOJHEHUN
pacyera

YAOBJIETBOPHUTEIHHO B MPOIIECCE BBINOIHEHHS TPAKTUYECKOTO 3aHATUS — O0YJaIOIIHIACS
JONYCTUJ HETOYHOCTH B W3JIOKEHUM Marepualia Wi pacyerax, He
OKAa3bIBAIOIIME 3HAYUTEILHOTO BIIMSHUS HAa KOHEUHBIM PE3YNbTaT, HE
CMOI' TPaMOTHO OOOCHOBATh MPUHATHIE PEIICHUS, HE TPABUIBHO
MIPUMEHW TEOPETUYECKHUE TIOJI0KEHHS IIPU BBITIOJIHEHUH pacyeTa

HEYJI0BJIETBOPHUTEJIBHO | B TPOIECCE BBHINOJHEHUS TPAKTUYECKOTO 3aHATHS O00yJaroluiics




JOIMYCTUIT CYIIECTBEHHBIC HETOYHOCTU B M3JIOKCHHWU Marcpuajia WUinu
pacucrax, HEC CMOI' I'paMOTHO 000CHOBATH IMPUHATBIC PCIICHUA, HC
CMOI' IIPaBUJIBHO IIPUMEHUTHb TCOPETHUYCCKHUE TIIOJIOXKCHUA IIpU
BBITIOJTHCHHUHU pacucTa

4.2.3 Py0Ge:kHbII KOHTPOJIb

[Tpu oTBETE HA BOMPOC OOYUAIOIIUIICS TEMOHCTPUPYET:

3HAHUSI: OCHOBHBIC TIOHATHS BHUABI MATEMATHYECKOTO IIAHUPOBAHUS
AKCIIEPUMEHTOB; TEXHUKY U3MEPEHUHN, BUbI, METOABI U CPEICTBA H3MEPEHUN;

yMeHusi: GopMyaupoBaTh 1€MW MW 3aJa4d  HUCCJICIOBAaHUS, BBHIOUPATH
HEOOXOJMMBIA METOJI MCCIENOBAHUS JUIsl PEIICHUS IMOCTaBJIEHHON 3aJauu,
o0pabaTeIBaTh AKCIIEPUMEHTAIILHBIC PE3yIBTATHI C MIPUMEHEHUEM
MaTeMaTHYECKUX TPUEMOB aHajgn3a W OO0OOIICHUS, IIAHUPOBATH IMPOBEICHUE
HAyYHBIX HWCCJCAOBAHHMM, TIOJB30BAThCS TEXHUYECKUMH CPEICTBAMH  IPHU
MIPOBEICHUH YKCIIEPUMEHTOB;

BJIajleHHEe HABBIKAMHU: HaBbIKAaMU K OOOOIIEHHIO, aHAIU3Y, BOCIPHUSITHUIO
uHoOpMaIMK,  TOCTAHOBKE  OKCIIEPUMEHTOB;  HAaBbIKAMU  IPUMEHEHUS
MaTEeMaTUYeCKOro amnmapara Tnpu o0paboTKe pe3yJabTaTOB HCCIEIOBAaHUMN,
MPE/ICTABIICHUS PE3YJIbTATOB BHIMOJIHEHHOW paOOTHI.

Kpurepumn onenkn

OTJIM1HO - JIEMOHCTPHUPYET TITyOOKHE 3HAHUS POUJCHHOTO MaTepraa;

- MCYEPIBIBAOIIE, IMOCIEA0BATEILHO, TPAMOTHO M JIOTHYECKU
CTPOMHO M3JIaraeT MaTepua, He 3aTPYAHSACH C OTBETOM,;

- CaMOCTOSITETIhHO 0000IaeT M W3JIaraeT Marepuall, He
JIOITyCKast OIINOO0K;

- CBOOOZIHO  OmepupyeT  OCHOBHBIMU  TEOPETUYECKUMHU
TIOJIO’KEHHMSIMHU TI0 TIPOOJIEMATHKE U3J1araeMoro Marepuaia

Xopouio - IEMOHCTpUPYET  JOCTATOYHbIE  3HAHHUA  MPOUJIECHHOIO
MaTepHana;

- TPAaMOTHO U TIO CYIIECTBY M3JIaraeT MPOWICHHBIA MaTepHal,
HE JIOMYCKAaeT CYIIeCTBEHHBIX HETOUHOCTEN MPH OTBETE Ha BOIIPOC;

- CaMOCTOSITETIhHO 0000IIaeT ¢ W3JIaraeT Marepual, He
JIOITYCKasl CYIIECTBEHHBIX OMIMOOK

YAOBJIETBOPHUTEJIBHO - W3J1ara€T OCHOBHOW NPOWIEHHBIA MaTepuall, HO HE 3HAET
OTIEJIBHBIX JeTaJIEH;

- JIONYyCKaeT HETOYHOCTH, HEKOPPEKTHhIe (OPMYIHUPOBKH,
HapylaeT MocJeI0BaTeIbHOCTh B M3JI0KEHUH MaTepralia;

HEYI0BJICTBOPUTE/IBHO - HE 3HACT 3HAYUTEJILHOW YacTH IPOrpaMMHOIO MaTepHualla;

- JIONYCKaeT rpyOble OMMOKH MPU U3N0KEHUH MPOTrPaMMHOTO
Marepuana,

- ¢ OONBIIMMHM 3aTPyAHEHMSMH pEIIaeT CHUTYal[HOHHBIE H
MPaKTHYECKUE 3a1a4H.

4.2.4 BXoaHOMH KOHTPOJIb
[Tpu oTBeTE HA BOMPOC O0YUYAIOIIHIACS IEMOHCTPHUPYET:
3HAHUA: OCHOBHBIX MOHSITHH M METOJOB MaTEMaTHYECKOWl CTAaTUCTUKU WU




TCOPHUHN BCPOATHOCTH,

YMEHUA: ICMOHCTPHUPYET OCHOBHBIC IMOHATHA W MCTOIbI MaTEMaTHYCCKOM
CTaTUCTHUKU U TCOPUU BCPOATHOCTHU,

BJAACHUEC HABbIKAMHU: MCTOJaMHU IPEACTABIICHUA OCHOBHBIX MOHITUH U
MCTOJ0B MaTEMAaTUYE€CKOM CTaTUCTUKHU U TCOPUH BCPOATHOCTHU,

Kpurepuu oneHkn

OTJINTHO - JIEMOHCTPHUPYET NITyOOKHe 3HAHUS MPOHICHHOTO MaTepHaa;

- WCYEPNBIBAIOIIE, IOCIIEAOBATEILHO, TPAMOTHO U JIOTHYECKHU
CTPOMHO M3JIaraeT MaTepuall, He 3aTPYIHSSACH C OTBETOM;

- CaMOCTOSITEJIbHO 0000IIaeT M H3JIaraeT Marepuall, He
JIOITyCKast OIIMOO0K;

- CBOOOZIHO  OmepupyeT  OCHOBHBIMU  TE€OPETUYECKUMHU
TIOJIO’KEHHMSIMHU TI0 TIPOOJIEMATHKE U3J1araeMoro Marepuasia

Xopoio - JEMOHCTpHPYET JOCTATOYHbIC 3HAHUS MPOMJIEHHOTO
marepuana;

- IPaMOTHO U MO CYILECTBY M3JaraeT MPOHACHHBIA MaTepuall,
HE JIOITYCKAET CYLIECTBEHHBIX HETOUHOCTEH ITPH OTBETE HA BOIIPOC;

- CaMOCTOSITEJIbHO 0000IIaeT M H3JIaraeT Marepuall, He
JIOITYCKasi CYIECTBEHHBIX OMIMOOK

YAOBJIETBOPHTEILHO - M3JIaraeT OCHOBHOM NPOHJICHHBIA MaTepual, HO HE 3HAET
OTJIECTIBHBIX JCTaJICH;

- JIOIyCKaeT HETOYHOCTH, HEKOPPEeKTHbIE (HOPMYIHPOBKHY,
HapyIIAET MTOCIEA0BATENILHOCTD B N3JI0KEHUH MaTepUala,;

HCYIOBJICTBOPUTE/IBHO - HE 3HACT 3HAYUTEJILHOW YacTH IPOrpaMMHOI0 MaTepHuala;

- JIONYCKAaeT IpyOble OMMOKH MPU U3JI0KEHUH MPOTrPaMMHOTO
Marepuana,

- ¢ OOJBUIMMHM 3aTPyJHEHHSAMH pellaeT CUTYallMOHHbIE |
MPAKTUYECKUE 3a0a4H.

Pazpabomuux(u): npogpeccop, I'nyxapee B.A. -P. \
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