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OueHouHble cpeaCcTBA AJI51 NPOBECHUS aTTeCTAlUU
no npakTuke «[Ipon3BoaACTBeHHAN NPAKTUKA (HAYYHO-HCCJIEI0BATEIbCKAS
padora) (paccpenoTo4YeHHAs1 MPAKTUKA)» 1 00y4AIOUIUXCH 110
HANPABJICHUIO NOATOTOBKH «bHOTeXHU4YeCKHe CHCTEMBbI M TEXHOJIOTHID),
npoduiab «MHKeHepHOe 1eJ10 B MeTUKO-0H0JI0TMYEeCKOil MPaKTUKe», popma

00y4YeHUs OUHAasl
Ha 2023-2024 y4eOHblii roj

Tekyias aTTectanus BKIOYACT CIASAYIONIME TUIIBI 3aaHUN; TECTUPOBAHMUE,
cobeceroBaHUe TIO KOHTPOJBHBIM BOMPOCAM, OIEHKA OCBOCHUS TMPAKTUYECKUX
HaBBIKOB (YMEHUI).

HpOMC}I(YTOLIHa}I arTcCcTaly:A I10 IIPAKTUKC BKIIOYACT CIICAYIOIIUC THUIIbI BaHaHHﬁI
OICHKAa OCBOCHHUA IIPAKTHYCCKHNX HABBIKOB (YMGHPIfI), CO6CC€I[OB&HI/I€.

IIpumeps! TeCTOBBIX 3aIaHUH

ITpoBepsembie komnereHuu OTTK-1

1 [IpeameToM MEIUKO-OMOIOTHIECKUX IKCIIEPUMEHTOB SIBIISICTCS

a) u3y4yeHue crneruduaeckoro neucTBus, dPGHeKTUBHOCTH U (MJIH) 6€30MacHOCTH
UCCJIEIyEMOTr0 CPEICTBA JJIS 3/I0POBBS YEJIOBEKA, 3aKOHOMEPHOCTEH
BO3HUKHOBEHUS PA3TUYHBIX OOJIE3HEH.

0) KOMIUIEKC MEPOTIPUATUINA, HAITPABIECHHBIX HA () (PEKTUBHYIO MOCTAHOBKY
OTIBITOB.

B) OpraHu3aIys MPOBEJCHUS IKCTIEPUMEHTA B COOTBETCTBHH C 0€3yNPEIHBIM
oOpasmnoM. DopMabHOE TUTAHUPOBAHKUE BKITIOYAET BEIOOP IKCIIEPUMEHTATBHOM
CXEMBI, WIH IJIaHa BapbUPOBAHUS yCIOBUHN He3aBucuMOM nepemenHoit (HII), u
onpeereHrue BEIMYMHbI MUHUMAJIBHOTO 3 deKTa.

2. 3ajiaueil MeIMKO-OMOJIOTHYECKUX IKCIIEPUMEHTOB SIBJISICTCS

a) U3y4YEHHE MMOBEICHUS ONIPENEIEHHOTO BUJ1a dKUBOTHOTO.

0) KOHTPOJIMPOBAHUE COCTOSIHUS OPraHU3Ma U B 3aBUCUMOCTH OT 3TOI'O COCTOSTHUS
(GopMUpPOBATH BO3IEHCTBUS U MPOTPaMMy CaMOT'0 IKCIIEPUMEHTA.

B) OLIEHKA KayecTBa pabOThl MAJIOTO KOJIJIEKTUBA CHIEIUAINCTOB.
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3. Pomp TexHWYECKHX CpEACTB YIPABIIEMOrOo OJKCIEPUMEHTA Uil HayIHBIX
HCCIIeIOBAaHUN B MEIUIIMHE HE00X0AUMa

a) 7Sl OLICHKH PACXOXKACHUS C IEHCTBUTEILHOCTHIO TEOPETHUECKHUX MPEANOCHUIIOK
U (uam) pe3ysbTaTOB MOACIUPOBAHUS (T.€. TEOPETHUYECKOrO IMPEICTABJICHUS,
OTHCaHMs) OOBEKTA.

0) JUI1 NMPOBEPKU CTEIICHU IMOJITBEPXICHUS MPUHATOW THIIOTE3bI MCCIICIOBaHUS,
WIN aJIeKBaTHOCTh MTOCTPOCHHON MOJEITN UCCIIEAYEMOT0 OOBEKTa.

B) s mpoBepkd HGGEKTHUBHOCTM U CaMOW BO3MOXKHOCTH IpeajiaraeMoi
TpaHcpopManuu OOBEKTa, OIEHKH PAOOTOCIIOCOOHOCTH, TIOJIE3HOCTH WM
JI0Ka3aTeIbHOCTH 00OCHOBAHUS BBIJIBUTAEMOTO HHHOBAIITHOHHOTO TTPEIIOKCHHSI.

4. CTpyKTypa cofiep >KaHus MEUKO-ONOIOTHIECKUX IKCTIEPUMEHTOB

a) ompeleyeHue 3aJaud W 1edu (A7 4ero, ¢ KakoW IeNblo); BhIOOp 0O0BEKTa,
npelMeTa U CUTYyalluud BbIOOp crocoba HaOmoaeHus (Kak HaOmoAaTh?) ; BEIOOP
CIOCOO0B perucTpanuu HabJr01aeMOoro sIBIeHHs (KaK BECTH 3alKCh?) ; 00paboTKa
Y MHTEpIpeTanus Moy4eHHoW nHpopmanuu (KakoB pe3yiabTaT?).

0) popmupoBanue padbodeii TUIIOTE3bI.

B) (pukcanys U aHaJIu3 JAHHBIX SKCIEPUMEHTA.

5. 3agadeil MeTUKO-OMOIOTUYECKUX IKCIIEPUMEHTOB HE SIBIISICT CS

a) U3y4EeHHUE MOBEJEHUS ONPEEIECHHOIO BUIa )KUBOTHOTO.

0) KOHTPOJIMPOBAHKUE COCTOSIHUSL OPTaHU3Ma U B 3aBUCUMOCTU OT 3TOT'O COCTOSIHUS
(dbopMUpOBaTh BO3JEHCTBUS U MPOTPAMMY CAMOI'0 SKCIIEPUMEHTA.

B) OIlEHKA Ka4ecTBa pabOTHI MAJIOro KOJUIEKTUBA CIEITUAINCTOB.

6 buonornyeckuii 0ObEKT Kak OOBEKT UCCIIEIOBAHUS -3TO

a) OcobeHHocTH Opranm3Mma, Kak oObeKTa ucciieoBaHui BenencTBue 0omblnoif
Mopdoorudeckor U GyHKIIMOHAIBHONU CIOXKHOCTH OMOJIOTMYECKOr0 OpraHu3ma B
HEM BO3MOXKHO HaJIM4Yue OOJIBIIOr0 KOJUYECTBA BOBMOXKHBIX COCTOSHUM.

0) moBeleHNE OpraHu3Ma, MOABEPriIerocss PU3NIECKOMY BO3ACHCTBUIO OJHOTO U
TOTO K€ YPOBHS B pa3HbIE MOMEHTBI BPEMEHHU, HOCUT BEPOSITHOCTHBIN XapaKTep.

B) Ilpm oneHke coCTOsSHHUS OpraHu3Ma B TIOJHOM O00bEME HEO0O0XOAHMO
UCIIOJIb30BaTh BCE METOAbl W HM3MEPUTENIbHBIE OIEpalid, W3BECTHBIE B
TEXHUYECKUX HayKax.
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6. PoJib TEXHUYECKUX CPEJICTB B HCCIICTOBAHUH YKUBBIX CHCTEM

a) ToJy4aTh  3allMCH IPOIECCOB Ha PAa3IMYHBIX HOCUTEIAX HH(POpPMAIUH
(HanpuMmep, Oymara, IjieHKa);

0) onpenenstor 3GpHEKTUBHOCTh BCEH CUCTEMBI B IICIOM.

B) 00paboTka nH(pOpMAITUU Y IPUHSITHUS PEIICHUN.

7. Buapl IpUMEHSIEMBIX TEXHHUECKHUX CPE/ICTB.

a) U3JEeNHs IPOTE30CTPOEHUS.

0)orepaliioHHas TEXHHKA.

B) OMOM3MEpHUTENbHAS TEXHUKA, aHATMTUKO-U3MEPUTENbHAS TEXHUKA, CPEACTBA
PETUCTpalliU U aHaJN3a OTBETHBIX PEaKIUH .

8. [Ipeacrasienue 00 ypaBisieMOM MEIUKO- OMOJIOTHYECKOM IKCIIEPUMEHTE.

a) opraHmzyeT HMHTepdeiic B CHUCTEME YNpaBIIEMOr0 MEIUKO-OMOJIOTHYECKOT O
AKCIIEPUMEHTA C UCTIOIh30BAHUEM MEPCOHATBHOTO KOMIIBIOTEPA.

06) Hcnomb3oBaHue  pa3paOOTaHHOIO  KOMIUIEKCA B JKCIIEPUMEHTE C
dbopMupoBaHUEM OHMOJOTUYECKON OOpaTHOW CBSI3U TIO3BOJISIET HCIBITYEMOMY
MIPOU3BOJIUTh CAMOCTOSITETILHBIN 3allyCK Mpollecca CEHCOPHOW CTUMYISIIIUUA |
pPETHCTpAITUU TECTUPYEMBIX OMOTIOTCHIIHAJIOB.

B) 00ECIEUHMBAIOTCS ONTHMAIbHBIC YCIOBHS, HEOOXOAUMBIC ISl 0e3apThaKkTHOTO
OTBEJICHUS TECTUPYEMBIX DJICKTPOrpaPUIECKUX PEaAKIIHMA.

9. ABTOMaTH3aIUs SKCIIEPUMEHTA 3TO

a) OJHO W3 HAMNPABICHHI HAYYHO-TEXHMYECKOTO IPOrpecca, HCIONb3YIolIee
CaMOpEryJIupyIOIINe TEXHUYECKUE CPEJICTBA U MAaTEMAaTUYECKUE METObI C IENIbIO
OCBOOOXKJICHUSI YEJIOBEKAa OT y4acTHusl B Ipolleccax MOJydeHus, mpeodpa3zoBaHusl,
nepenayd W MCIOJIb30BaHUS DHEPrUU, MaTEepPHANIOB, W3ACIUN WM WH(POpPMAIUH,
I1M00 CYIIECTBEHHOTO YMEHBIIEHUSI CTENEHU TOr0 YYacTHUsl WU TPYAOEMKOCTH
BBITIOJIHSIEMBIX OIEpaLHil.

0) KOMIUJIEKC CPEACTB U METOJOB JIJIsl YCKOPEHHsI cOopa U 00pabOTKH IKCIIEPUM.
JAHHBIX, WHTCHCU(UKAIUKU HCIOIb30BAHUS DKCIEPUM. YCTAHOBOK, MOBBIIICHUS
3 pexTUBHOCTH PabOTHI UCCE0BATEIIEH.

B) MPOIIECC OMPEACIICHHS] apXUTEKTYpPhl, KOMIIOHEHTOB, WHTEP(PEHCOB U IPYrux
XapaKTEPUCTUK CUCTEMBI WU €€ YaCTH.




%O\‘\AM S"l/l,/,)‘ DenepanbHOE rOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YIPEIKIACHUE BBICIIETO
<§ 7:\7‘ «Bosrorpaackuit rocyuapgrig?{t;;?::ununﬁcxnﬁ YHUBEPCUTET» V4EBHO-METOAMMECKUN
Munncrepcrsa 3npaBooxpanenus Poccniickoit @enepanun KOMIVIEKC HPAKTIKI
BonrrMY 4 «[MTPOU3BOJACTBEHHAS
O0pazoBaTenbHas IporpamMMa HPAKTHKA: HAVHHO-
NCCJIENOBATEJIbCKAS
HanpasiaeHus 1o ArotoBku 12.04.04 « BHOTeXHHYIECKUE CHCTEMBI U TEXHOJIOTHID), PAEOTA»

(YpoBEeHb MarucTpaTyphbl)

IIpuMepsl 3a1aHNI IO OLIEHKE OCBOCHHUS MPAKTHYECKUX HABBIKOB
[Tposepsiembie komnereHiuu [1K-1

1. Tlo 3amaHHOMY THWITy MEIUIIMHCKOTO WU3AENUs CHOPMUPOBATH CUCTEMY
XapaKTEPHBIX TEXHUKO-3KOHOMUYECKUX TTOKA3aTEIICH.

2. CdopmupoBaTh CHCTEMY BECOB W PAaCCUMTATh MHTETPAIBLHBIN TOKa3aTelh
s pexTuBHOCTH

3. Ha JaHHOM IIPHUMCPE KIIMHUYICCKOI'O UCCICAOBAHUA OIMPCACIINTb, K KAKOMY
KJIAaCCY OHO OTHOCHUTCA.

OueHovHbIe CPeACTBA JJIs1 NMPOBEAEeHUS] MPOMEKYTOYHOH aTTeCTAIUM IO
JTUCIHIIINHE

[TpomexxyTouHast aTTecTalus Mo JUCHUIUIMHE TPOBOAUTCS B hopMe 3adeTa.

[IpoMexyTouHas arTecraius npeAcTaBiIsgeT coooii cobeceoBaHueE.

ITepedyeHb BOIIPOCOB I cOOSCeI0BaHMS

Ne | Boipochl 1J11 IPOMEKYTOUYHOM ATTECTAlMH IIpoBepsiembie

KOMIICTCHII UM

1. | KakoBel ucxomnbie aaHHble A1 npoektupoBanus OK-1-4, OIIK-1-4
YCTPOKMCTBA UJTA CHCTEMBI?

2. | Oxapakrepusynre Ha3HAYEHUE u, OIIK-1-4, TIK-1-6
(YHKIIMOHAIBHYIO CXeMy pa3pabaTbIBacMorq
yCTPOWCTBA WJIN CUCTEMBI.

3. CocraBbTe u MIPUBEIUTE o6ocnoBanndOK-1-4, OIIK-1-4, TTIK-
pazpaboTaHHOro Bamu TexHOJIO0rHYECcKoro mnpoieccal -6
cOOpKY ¥ MOHT@Ka YCTPOIMCTBA W CUCTEMBI.
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HaszoBuTe mapamerpel yCTpOWCTBa, KOTOpBIE
HEOOXOMMO PETYITUPOBATb.

OIIK-1-4, TIK-1-6,

HazoBure OCHOBHBIE METO/1bl
MHUKPOKOHTaKTUPOBAHMS, HCIIOJIB3YEMBIE  IIpH
W3rOTOBJIEHUU YCTPOMCTBA.

TIK-1-6, TIK-8-11, TTK-
14-16

HazoBrTe OCHOBHBIE TTpaBHiIa U METOBI O0CCTICUCHIS]
6e3omacHoM paboThI 32 Barmm pabouum MecTom.

OK-1-4, OIIK-1-4,

OxapakTepu3yidTe MOpOrpaMMHBIE  MPOJIYKTHL,
WCITOJIb30BaHHBIE BamMu npH IpOEKTUPOBAHUU.

OIIK-1-4, TIK-1-6,

Kakne pesynprarel mnonydeHsl Bamu 1npu
IPOEKTUPOBAHUN? Onennre Ka4ecTBO
BBIIIOJIHEHHOI'O ITPOEKTUPOBAHMS.

OK-1-4, OTTK-1-4, TIK-
1-6, TIK-14-16

Pacckaxure 00 0COOCHHOCTSX
GYHKIIMOHUPOBAHUSL ~ CXEMbl  DBJIEKTPUUYECKOM
NPUHIMITMATIBHON YCTPOWCTBA, pa3padarbiBaeMord
Bamu.

[1K-1-6, TIK-8-11, I1IK-
14-16

10.

KakoBpl ~ TexHOJMOrMA W  KJIacC TOYHOCTH
KOMMYTAIIMOHHOM  IUIaThl  pa3pabaTbiBaeMoro
Bawmu ycrpoiictea?

[1K-1-6, TIK-8-11

11.

HazoBute Marcpualibl U CpPCbl, UCIIOJIL3YCMbIC E
TCXHOJIOTMKX  HU3IrOTOBJICHHA YCTpOfICTBa HJIN
CHCTCMBEI.

[1K-1-6, TIK-8-11, T1K-
14-16

12.

Oxapakrepusyite Pa3HOBUIHOCTH  W3ICIHNY
KOMITOHEHTHOM 0a3bl, UCIOJIb30BaHHbIE Bamu mipu
MPAKTUYECKOM peaT3ali YCTPOKCTBA.

[1K-1-6, TIK-8-11,

13.

HazoBure u  oxapakrepusyure  CBOWCTBQ
Marepranta KOMMYyTallMOHHOW TIJIaThI.

[1K-1-6, TIK-8-11, I1K-
14-16

14.

Onenute MEepCHEeKTUBHOCTh pa3pabaThiBagMoro
U3JIeNIUA C pa3HbIX TOYEK 3PEHUSL.

[1K-8-11, [1K-14-16
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15. | KaxkoBsl BO3MOXKHOCTH asromatu3anunlIK-14-16
pa3pabarpiBaeMOoro BamMum  TEXHOIOTHUYECKOTO
nporecca?

16. | Kakme meromasr Bel moxere mopekomenmoBathlIK-1-6, ITK-8-11, I1K-
JUISL YIIy4IIEeHUs TapamMeTpoB paspadarbiBaemorol4-16
ycTpoiicTtBa?

17. | B uém cocrosno Bame yuyactue B mpakruueckodlIK-1-6, TIK-8-11, I1K-
peanm3anmy 3a1aHus 1Mo pa3paboTKe YCTPONCTBA WIH14-16
TEXHOJIO0rum?

18. | Kakme coemmuuTenn wucnoibp3oBanbl B gaHHoMIIK-1-6, ITK-8-11, IIK-
yCTpOUCTBE? HazoBute  BO3mokHble — mx14-16
aJbTEPHATUBHI U IIPOBEIUTE CPABHCHHE.

19. | CocraBbTe aJITOPHUTM ommanku [[IK-1-6, ITK-8-11, TIK-
HCIOJIb30BAHHOTO Bamu  mporpaMmHOro|14-16
oOecIeueHHS.

20. | Ormenure KoHKypeHTocrocooHocthOK-1-4, OIIK-1-4, TIK-
pa3pabateiBaemMoro  Bamu 17631 (1761 Wn14-16
TEXHOJIOTMYECKOT0 IIpoIecca

B nonnom o6beme @OC noctynen B DUOC BonarI'MYV no cesuike: https://elearning. volgmed.ru/ course/view.php?id=1353

PaccmoTpeno Ha 3acenanuu kadeapbl OMOTEXHUYECKUX CUCTEM U
TexHonorui, mpoTokos Ne 10 ot «04» mas 2023 .

3aBenyromuii kKadeapoi

C.A.be306oponos




