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1. IEJIA U 3AJTAYH TUCITATIIAHBI

OcHOBHAs UeJib JUCIMIUIMHBI IPH MOATOTOBKe OakanaBpoB mo HampasieHuo 06.03.01
Buonorus, mpoduns bBuoskonorus, cocrour B TOM, UYTOOBI JaTh  CTyAEHTaM
OCHOBOIIOJIararoimue MOp(I)OJIOI‘H‘-IeCKI’IC 3HaHUS 00 OCHOBHBIX IIOHATHAX H OIIPEOCIICHUAX
METPOJIOTHH, IIPHHLHUIAX JEUCTBHS AaHAIOTOBHIX M IHM(POBBIX CPEACTB H3MEpEHMH,
ONpelieJIeHHH METPOJIOTMYECKUX XapaKTepUCTUKH CpeACTB M3MEpeHuit, crocobax Hx
HOPMHUpPOBAHUS U IPeACTaBIIEHHs, MeToJaX H chocod0ax H3MepeHUH »JJIEKTPHYECKUX U
HE3JIEKTPHYECKUX BEJTHYUH, OCHOBAX CTAHJAPTH3ALMU U CEPTH(UKALIMHU.

JInst mocTHKEHMSI TOCTABIEHHOH eI HE0OXO0IHUMO PELIUTE CASAYIOIIHE 3aXa49H:

a) ObmeoOpazoBareibHagd  3a7aya  3akilouyaeTcs B YIIyOJNEHHOM — 03HAKOMIIEHHH
CTYOACHTOB C OCHOBaMH IIPOBEACHHIA HBMGPGHHfI H pacd€ToB (bI/IBI/I‘IeCKHX BCJIMYMH H Ja€T
(byHIaMeHTaTbHOE EeCTECTBEHHOHAyYyHOE O00pa30BaHHE B COOTBETCTBHH C TpeOOBaHMSIMH,
NpeasABIACMEIMH K BBEICIITHM y‘-le6HI:IM 3aBCICHUAM OMOJIOTHUECKOTO Hp0¢)HHﬂ.

6) HpHKJIa,I[HaSI 3agada OCBCHIACT BOIIPOCHI, KACAKOIIHUECSH BBIGOpa METOJHK IIPOBEICHHSA
u3MepeHui, 00paboTKH SKCHEPUMEHTAILHBEIX pEe3ylbTaTOB M IIOTPENTHOCTEH H3MEPEeHHBIX
BECJIMYHH B HAYYHBIX HMCCICHOBAHHAX, H CO3HAa€T KOHLCIITYaJIbHYIO 6a3y I peallu3alliH
MEKIUCIUIUTHHAPHEIX ~ CTPYKTYPHO-JIOTHYECKHX CBA3€H C IIENbI0  BBIPAa0OTKH HABBIKOB
C€CTECTBEHHOHAYYHOI'O MBIIIJICHHA.

B) CHBIIHBJII;H&SI 3agadya COCTOHT B O3HakOMJICHHH CTYIEHTOB C COBpPEMECHHBIMH
cnocobamMu BeIOOpPA CPEJICTB U3MEPEHUH B COOTBETCTBUHU € TpeOYyEeMOH TOUHOCTBIO H YCIOBHAMMU
OKCIUTyaTallUM JUIs pelneHus npobieM OHONOTMM Kak HayKd, a TakkKe MMEIOIHMUCS
JOCTHXKCHHUAMH B ATOH 00J1aCTH.

2. MEPEYEHB INTAHUPYEMBIX PE3VYJIBTATOB OBYYEHMUS 11O
JAACHUILIAHE (MOAYJIIO), COOTHECEHHBIX C INTAHHPYEMbBIMH
PE3YJIBTATAMH OCBOEHHUS OBPA30BATEJIbHOU ITPOI'PAMMBI

B pesynprate OCBOEHMS IHCLUIUIMHBI OOyuaroIluiics TOTOBHTCS K CHEIYIOIIUM BHIAM
JEATENbHOCTH, B COOTBETCTBUH ¢ oOpazoparenbHbiM cTa”zaprom @®I'OC BO 06.03.01
Buonorus, npoduns bruoskonorus.

Buns! npodeccnoHanbHOM e TeTbHOCTH:

Hay4YHO-HCCIIe0BaTENbCKas AESTENbHOCTh

KoMmmnerennuu o6y4aromerocs, popMHpyeMble B Pe3yJILTATE 0CBOCHHUSI TUCIUILIHHBI

W3ydeHune QUCIUILUIHHEBL JOJDKHO ¢hOPMHPOBATEH CIIEAYIOLIHE KOMIIETEHIIUH:

A) npodeccuonanbHbie kKomnereHuuu (ITK)

IIK-1 crnocobeH 3KCIUlyaTHpOBaTh COBPEMEHHYIO ammapaTypy ¥ oOOpynoBaHHE Uis
BBITOJIHEHHUSI HAayIHO-HMCCIIEIOBATEIbCKHX TOJIEBBIX M JJA00PATOPHBIX OMOIOTHYECKHX paboT.

I1K-1.1 IIpumeHsieT B cBOEH JeATENFHOCTH aHATUTHYECKOE JTabopaTopHOE 000pyI0BaHHE;
CpeJICTBa BBIYUCIIUTENIEHONW TEXHUKH, KOMMYHUKAIIMH U CBA3H;

IMIK-1.2 TIpoBomut nabGoparopHble HCCIENOBaHMUSA, 3aMephl, aHAIU3Bl OTOOpaHHBIX
NpUPOAHBIX 00pasioB; paboTaTh Ha aHaIMTHYeCKOM JlabopaTOpHOM 00OpYIOBaHMH;
HCIIOJIb30BaTh  ABTOMATH3MPOBAHHBIE CHCTEMBl KOHTPOJNS  3KOJIOTHYECKOTO  COCTOSHHS
TEPPUTOPHUIA.



3. MECTO JUCHUMILIMHBI B CTPYKTYPE OIIOII

Jucuurmuaa OTA.B.2  «Merponorusi»y  siBisercs  (GakyIbTaTHBHOI — AUCHUILIMHOM
(eneparbHOro rocyIapCTBEHHOrO 00pa3oBaTeNBHOrO CTaHAApPTa BHICIIET0 00pa3oBaHUS IIO
Hanpaenenuio noarotoBku 06.03.01 Buonorus, npoduns buoskonorus (ypoBeHb BBICIIETO
oOpa3oranus OakajiaBpuar).

OcpauBaetcs B 4 cemecTpe.

Hucnummunaa «Metposorusty — gBisiercss  (akyJnbTaTHBHOM, JONOJHAIOLME JApYyrHe
JUCLUIUIHHB] €CTeCTBEHHOHAYYHOT 0 NpoduIIs, HalpuMep:

. AHamUTHYEeCKas XUMMUSL.

. Hayku o 3emine (I0YBOBEICHHUE).

. Uudopmartrka u cOBpeMEHHBIE HH()OPMALIMOHHBIE TEXHOIOTHH.
. buoxumus.

. buoduzuxa.

. ®U3UKO-XUMHUECKHE METO/IbI aHAJIHU3A.
. @u3nueckas ¥ KOJUIOUJHAS XUMHSL.

. ®usnka OHONOTHYECKHUX CHCTEM.

. O6mas 3Kon0ru.

10. Dxonoruyeckas 3KCIepTH3a.

11. DKOJIOrHYeCKHii MOHUTOPHUHT .

12. Papuobuomnorus.

Noli- NN e W T, I S VS B S

4. OBBEM JUCIHHUILJIMHBI “METPOJIOI' A
O0beM qucnumuHbl “MeTpoJiorusa” Ajas ouHoii popMbl 00yUeHHs

Bcero 4
Bupn yuednoii padoTsl yacoB Cemectp
AyauTOpHbIe 3aHATHS (BCEro) 32 32
B Tom uncne: - -
JIeKIHuH, B TOM YHCIIC 16 16
UHTEPaKTUBHBIE (POPMBI
[TpaxTuuyeckue 3austus (I13), uz 16 16
HUX:
[TpakTHueckas MoAroToBKa
CamocTrosiTeJibHas padoTa 40 40
BCEro)
Bun npomexxyTouHoi 3aver 3auer
aTTecTaliy (3a4eT, HK3aMeH)
O0mas Tpya0eMKOCTh Yachl / 72/2 72/2
3aYeTHBIE eAUHULIBI
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6. IEPEYEHb YYEBHO-METOANYECKOT'O OBECIIEYEHUS IS
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIUXCS IO JUCITUIIJINHE

6.1. MeTonuueckne yKazaHus JUIsl CAMOCTOATENLHOM padoThI
1. Mycradaes, I'. A. Opranuzanus ¥ IpoBeICHHE IIOBEPKH M HCIBITAHUS CPEJICTB H3MEPEHHH :

y4eOHo-MeTonuueckoe mocobme / I'. A. Mycrapaes, A. I0. AnukeeB. — Bnamukaskas :
lopekuit 'AY, 2019. — 32 c.

6.2. JIutepaTypa [JIsl cCAMOCTOSATEJILHOI PaGoThI
1. I'ymun, C.H. Texuuueckue uzmepenus : yuebHo-meropuyeckoe nocodue / C.H. I'ymma. —

3-e. — Kupos : Barckas 'CXA, 2017. — 102 c. (nata obpamenus: 19.06.2025).

7. IEPEYEHDB OCHOBHpﬁ 1 JOIOJHUTEJIBHOM JUTEPATYPHI,
HEOBXOIUMOM AJIs1 OCBOEHUSA TUCIHUITIJINHBI

A) ocHOBHAs JIUTEpaTypa:

1. Mycradaes, I'. A. OpraHuzanmus ¥ NpOBEIECHHE [OBEPKH W HCIBITAHUS CPEICTB
u3MepeHHil : yyeOHo-mMerogudeckoe nocodue / I'. A. Mycradae, A. 10. AHukeeB. —
Brnamukaskas : I'opckuit 'AY, 2019. — 32 c. (nata obpamenus: 19.06.2025).

b) nononHuTENBLHAS JIHTEPATYpPA:

1. Tpouenko, M.A. Metpomnorus, cepTHHKAIMs ¥ CTaHAapTH3AMUs : ydeOHoe mocobue /
H.A. Tpouernko, M.B. TapacoBa. — Owmck : Omckuii AV, 2014. — 108 c. — ISBN 978-5-
89764-414-8. — Texkcr : snextponnslii // (nara obpaumenus: 19.06.2025). — Pexxum moctyma:
JUIsSL aBTOPU3. TT0JIB30BATENCH.
2. xnsap, M.®. OcHOBBI HAYYHBIX HCCIe0BaHH : yueOHOe mocobue / M. @. Ilkmap. — 6-¢
u3l. — Mockga : JlamkoB u K, 2017. — 20

8. IEPEYEHB PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHHUKAIIMOHHOM
CETH <MHTEPHET» HEOBXOJUMBIE IJIs1 OCBOEHUA JTUCIUIIJINHBI

JInst HOATOTOBKH K NMPAaKTHUSCKUM 3aHATHAM M BBIOJIHEHHS CaMOCTOATENBHOM paboThI
CTYAEHTBI MOTYT MCIIOJIb30BATh ClleAytonne VHTepHeT-pecypesl:
1. https://www.bipm.org — caiiT MexxayHapoaHoro 610po Mep ¥ BECOB.
2. http://opendata.cern.ch — baza nanuex LIEPH.
3. https://data.mendeley.com — CepBHc norcka Hay4yHBIX JaHHBIX.

JIEKTPOHHO-0MOIHOTEYHbIE CHCTEMBbI:
1. DOBC «CITEI'YBM»
2. Hayunas anexrponnas 6ubnuoreka ELIBRARY.RU
3. Poccuiickas HayyHas CeThb
4. ba3za mjaHHbBIX MEXKIVHAPOIHELIX HHACKCOB HayuyHoro nutHpoBanus Web of Science

9. METOAUYECKHE YKA3AHUA JJ11 OBYUYAROIIUXCS 110 OCBOEHHIO
JUCHUITIIMHBI

METOJII/I‘IGCKHC PEKOMEHIOAMK JUIsI CTYAEHTOB — 3TO KOMIIJIEKC pBKOMeHI[aHHﬁ H
paSLHCHCHHfI, IIO3BOJIAIOMHUX CTYACHTY OIITHMAaJIbHBIM 06pa30M OpraHu3oBaTh IIPOIIECC
HU3YUCHHS JaHHOH NUCIUILITHHEIL.

CO,ILCp)KElHI/IG MCTOOIHYICCKHX pexomeﬁnaunﬁ, KakK ITpaBHJI0, MOXKCT BKJIHOYATh.



1. CoBersl mo NIaHMPOBaHMIO W OpPraHW3alliM BPEMEHH, HEOOXOAMMOrO HA H3yYeHHe
JUcIUIIuHEL.  OnHcaHue IMOCIeI0BaTeNbHOCTH JEHCTBHH CTyJeHTa, WM «CleHapuit
M3YUCHUS TUCIIATUTIHHEDY.

V1pennee BpeMs ABISETCS CAMBIM IIOJIOTBOPHEIM JUIs yueOHo# paboThl (¢ 8-14 vacoB),
3ateM mocieobenennoe BpeMs (cl16-19 wacoB) u BeuepHee Bpems (¢ 20-24 uacos). Camslit
TPYJIHBIH MaTepHan peKOMEHAYeTCS K HM3YUYEeHHIO B Hadaje KaXKIOTO BPEMEHHOI0 HHTepBaia
nocie oraeixa. Yepez 1.5 waca paboter HeoOxomum mepepriB (10-15 munyT), yepes 4 wyaca
paboTHI MepepEIB JOMKEH COCTaBNATH | wac. YacTeio HaydHOH OpraHM3alMy TPyAa SBILETCS
OBJIaJIEHHE TEXHHKOW YMCTBEHHOTO Tpy/1a. B HOpMe CTyIeHT JOJKeH yIAelsTh yuyeHuto okoio 10
JacoB B JIEHb (6 4YacoB B By3e, 4 yaca — joma).

1. Pexomenparuu 1o pabote Hajl IEKIHOHHBIM MATEPHAJIOM

IIpu moAroTOBKE K JIEKIMH CTYICHTY PEKOMEHAYETCs:

1) mpocMOTpeTh 3aliCH IPEALIECTBYIOMIEH JIEKIIMM M BOCCTAHOBUTH B MAMSTH paHee
U3YyYEHHBIH MaTepHa;

2) MOJIE3HO IPOCMOTPETE M NPEACTOSAIIMI MaTepuan OyayILei JeKnuu;

3) ecnu 3ajaHa caMocCTOsITeNIbHAs TpopaboTKa OTIAENBHBIX (PParMEHTOB TEMbI IPOIIIOH
JIEKIMH, TO €€ HAJIO BBIIIOJHUTh HE OTKIJIA/(bIBas;

4) ICUXOJIOTHYECKH HACTPOUTHCS HA JIEKITHIO.

Ora pabora BKIIOYaeT JBa OCHOBHBIX JTala: KOHCIEKTHPOBAHHE IEKIUil H
HOCJIEAYIOILYIO padoTy Haj| JIEKIIHOHHBIM MATEPUAIIOM.

ITon KoOHCHIEKTHpOBaHHMEM IIOJpa3yMEBalOT COCTAaBJICHME KOHCIIEKTa, T.€. KpaTKOIo
IIUCBMEHHOI'O H3JIOXKEHUs COAepMKaHus 4ero-JIM00 (yCTHOrO BBICTYIUIEHHS — PEYH, JIEKLHH,
JOKJIa/ia | T.I1. WIM MMCBMEHHOI0 MCTOYHHMKA — JIOKYMEHTA, CTaThH, KHUTH U T.IL.).

Meroauka paboTel NpPH KOHCHEKTHPOBAHHH YCTHBIX BBICTYIUIGHMH 3Ha4MTEIIBLHO
OTJIIMYAETCH OT METOJUKH pabOThI IIPH KOHCIIEKTUPOBAHUH ITUCBMEHHBIX HCTOYHHKOB. '

KoHcniekTHpysi NUCEMEHHBIE MCTOYHHMKH, CTYJEHT UMEET BO3MOXHOCTH HEOJHOKPATHO
IIPOYMUTATE HY)XHBIH OTPBIBOK TEKCTa, IOPA3MBICJIUTh HaJl HHUM, BBIJEIIUTH OCHOBHBIE MBICIH
aBTOpa, KpaTko chopMyiIHpoBaTh HX, a 3areM 3anucarb. [Ipy HEOOXOIHMMOCTH OH MOMKET
OTMETHTH M CBOE OTHOILICHHE K 3TOM Touke 3peHus. Ciymas ke JEKIHIO, CTYIEHT OOJBIIYIO
4acTh KOMIUIEKCA YKa3aHHBIX Bblllle paboT JOJDKEH OTKJIAAbIBAThL Ha JAPYroe BpeMs, CTPEMACH
HCIIOJIb30BaTh KAXKIYI0 MHHYTY Ha 3allMCh JIEKLIHUHU, & HE HAa €€ OCMBICIIEHHE — JUIS 9TOIO YXKE HE
octaercss BpeMeHH. [loaToMy mpH KOHCHEKTHPOBaHMM JEKIHMH PEKOMEHAYETCS Ha KaxJIoH
CTPaHUIE OTAEIATH OIS IS IOCJIEAYIOIIUX 3alliCed B JONOJIHEHHE K KOHCIIEKTY.

3amucaB JIEKIMIO HIIM COCTABHB €€ KOHCIIEKT, HE CIIeIyeT OCTaBIAThH paboTy Hax
JIEKITMOHHBIM MaTepHajioM J0 Hayaja IOJArOTOBKH K 3adeTy. HyXHO mpozaenarh Kak MOXHO
panbiie Ty paboTy, KOTOpas CONPOBOXKIAET KOHCIIEKTHPOBAHME IHCBMEHHBIX HCTOYHHKOB H
KOTOPYIO He YIATI0Ch C/IeaTh BO BpeMsl 3allHCH JIEKIHH, - IIPOYeCcTh CBOH 3allHCH, paciudpoBan
OTJICJIbHBIE COKpAUICHHs, POAaHAIM3UPOBATE TEKCT, YCTAHOBUTE JIOTHYECKHE CBA3H MEXIY €ro
3NIEMEHTaMH, B psJie CllyyaeB MOKa3aTh MX Ipa)MuecKH, BBIIEJIUTH IJIaBHBIE MBICIH, OTMETHTE
BOMIPOCHI, TpeOylomue  JOMOJHHTENEHOH  00pabOTKH, B  YAacTHOCTH, KOHCYJIBTallHH
IIpernoiaBarens.

[1pu paGoTe Ha/y TEKCTOM JIEKIIHH CTYAEHTY HE0OX0AHMO 00paTUTE 0coO0e BHUMAHHE Ha
npoOJeMHBIE BOTIPOCHI, MOCTaBICHHEIE NIPENOAaBaTeNeM [IPH YTEHHH JIEKLIMH, a TAaKXKe Ha ero
3a/laHKs U PEKOMEHIaluH.

JInsg Kaxmoi JIEKIMH, IMPaKTHYECKOro 3aHATHS W JabopaTOpHON pabOThI NMPHBOIATCS
HOMEp, TeMa, IIepeueHb pacCMaTPHBAaEMEBIX BOINPOCOB, 00BEM B dacax M CCBUIKH Ha
peKOMeHIyeMyIo JuTeparypy. Jis 3aHsTHi, IPOBOJVMBIX B HHTEPaKTHBHBIX (opMax, NOJDKHA
YKa3bIBaThCSl MX OpraHU3allMOHHAsA (GopMa: KOMIIBIOTEPHAS CHMYJIAIMS, JEJI0Bas MM POJIEBas
urpa, pa3dop KOHKpPETHOM CUTYyalluy U T.JI.

2. PekoMeHIAIUH 110 MOATOTOBKE K MPAKTHYECKUM 3aHSITHIM

[TpakTuueckue (CeMUHAPCKHE) 3aHATHS COCTABIAIOT BAXHYIO 4acTh IPO(ECCHOHAIBHOM

IIOATOTOBKH CTyACHTOB. OCHOBHAsI LieJIb IPOBENEHHS NPAKTHYECKUX (CEMHHAPCKUX) 3aHATHH -



(bOpMHpOBaHHe Y CTYOEHTOB aHAIMTHYECKOI'O, TBOPUECKOI'0 MBINUICHUA IIYTEM HpH06peTeHHH
IIPaKTHYECKHX HAaBBIKOB. Taxk xe IMPaKTHYECKHE 3aHATHS IIPOBOMAATCA C LEIBHO erIyGJIeHHﬂ H
3aKpCILUICHHA 3HaHHﬁ, IIOJIYYEHHBIX Ha JICKIHAX H B IIporecce CaMOCTOSTENbHOH pa6OTI>I Han
HOPMATHBHBIMH JIOKyMeHTaMu, y4eOHOH W HaydHod mureparypoil. IIpm mnoaroroske K

IPaKTHYECKOMY 3aHATHIO JJIA CTYJEeHTOB HEOOXOAMMO H3YUHUTEH MM ITOBTOPUTH TEOPETHUYECKHI
MaTepHa o 3alaHHOH TeMe.

HpH IIOATOTOBKE K ITPaKTHYECKOMY 3aHATHIO CTYACHTY PEKOMEHAYETCS NNPUAEPKUBATECA
CIIEAYIOIIETrO AJITOPUTMA;

1) 03HAKOMUTECS € IIAHOM IIPEJICTOSIIET0 3aHITHS;

2) mnpopaborarh JUTEpaTypHbIE MCTOYHHMKH, KOTOpHle OBUIM pPEKOMEHIOBaHBI, U
O3HAKOMHTBCS C BBOJIHBIMH 3aMEYaHHSIMH K COOTBETCTBYIOLIMM pa3JIellaM.

Mertonuyeckue yka3aHHS K IPaKTHUECKUM (CEMHHApPCKHM) 3aHATHSIM [0 JUCIMILIMHE
Hapsny ¢ pabodeii mporpamMmoii u rpagukoM y4eOHOro mpolecca OTHOCATCS K METOAHYECKUM
JIOKYMEHTaM, OIIpeJIENAIOIIMM YPOBEHb OpraHU3alluy U KayecTBa 00pa3oBaTelbHOIO IpoLecca.

Copnepxanue NpakTHYECKUX (CEMHUHApPCKUX) 3aHATUH (QUKcHpyeTcss B pabounx ydeOHBIX
IporpaMMax JUCIUILUIMH B pa3zenax «llepedeHb TeM NpakTU4ecKuX (CEMHUHAPCKUX) 3aHATHID).

Baxmneiimeii cocrapnsionieli mo6oi GOpMbI TPAKTUYECKUX 3aHATUH SBISIOTCA 3aJaHHSL.
OcHoBa B 3aJJaHUU - IpUMeEp, KOTOPBIH pa3OupaeTcs ¢ MO3ULIMH TEOPUH, Pa3BUTOH B JIEKLHH.
Kak npaBuiio, ocHOoBHOe BHUMaHue yiensercs GOpMUPOBAHUIO KOHKPETHBIX YMEHHM, HaBLIKOB,
4TO M ONpeleNnseT cojlepXaHHWe NesTelN-HOCTH CTYIeHTOB - pellieHHe 3aJad, JabopaTopHEIe
paboTEl, yTOUHEHHE KAaTeropHi M MOHATHH HayKH, ABJISIOIIMXCH IPEANOCBUIKOH MpaBHIBHOIO
MBIIJIEHHUS K PEeYH.

[IpakTHyeckue (CEeMUHAPCKHE) 3aHATUS BBIOJHAIOT CIEAYIOIIME 3a0a4H:

- CTUMYJHPYIOT pEryJspHOE H3yYeHHE PEKOMEHIYEMOW JIMTEpaTyphl, a TaKxe
BHUMATENBHOE OTHOIICHHE K JIEKLIHOHHOMY KYpCY;

- 3aKperISsIOT 3HAHMS, [ONYYEeHHble B IIpollecCe JICKIMOHHOTO OOy4YeHHsS H
CaMOCTOSITEIBHOM PabOTEI Hal IUTEPATYPOIi;

- pacIupsIoT 00BEM MpodeccHOHATBHO 3HAUUMBIX 3HAHHH, YMEHHH, HABBIKOB;

- IO3BOJISIOT POBEPHTH [IPABUIILHOCTE PaHee IOJyYCHHBIX 3HAaHHMH;

- IPUBHBAIOT HABBIKH CAMOCTOATENILHOTO MBIIIJIEHHS, YCTHOTO BBICTYIUICHHS,

- cIocoOCTBYIOT CBOOOTHOMY OIEPHPOBAHUIO TEPMHUHOJIOIHEN;

- TIPENOCTABIAIOT NPENOAABATENIO BO3MOXKHOCTh CHCTEMATHYECKH KOHTPOJIHPOBATH
YPOBEHE CAaMOCTOSITEILHOM PabOTHI CTYEHTOB.

Meronudeckye ykazaHUs K IMPaKTHYECKUM (CEMHHApPCKHUM) 3aHATHSAM IO JUCLMIIIHHE
JOJDKHBI OBITH OPMEHTHPOBAHBI Ha COBPEMEHHBIE YCIIOBHS XO3SHCTBOBaHHS, AEHCTBYIOIIME
HOPMATHBHBIE JIOKYMEHTHI, I€PEJOBbIE TEXHOJIOTHH, Ha IIOCIECNHHE IOCTHXKEHHS HayKH,
TEXHHUKH U TPAKTHKH, HA COBPEMEHHBIE IIPEICTABICHUS O TEX HJIM MHBIX ABJIECHHAX, H3y4aeMOM
IeHCTBUTEIIFHOCTH.

* Pexomenaruu o pabote ¢ TUTEpaTypoOil.

PaGora ¢ JiuTepaTypoil Ba)XHBIH STall caMOCTOATENBHONH PabOTEI CTYAEHTA IO OCBOEHHMIO
npeaMeTa, ClocoOCTBYIOMIMN He TONMBKO 3aKpeIVICHHUIO 3HAaHMH, HO M PACLUIMPEHHIO KPYyrosopa,
YMCTBEHHBIX CIIOCOOHOCTEH, INaMsTH, YMEHHUIO MBICIHTB, H3JaraTb M IIOATBEPXKIATh CBOH
rurnoTessl U uaed. Kpome TOro, pasBHBAKOTCS HABBIKM Hay4HO-MCCIIEIOBATENBbCKOH pabOTEI,
HEOOXOIMMEBIE B JAbHEHIIEH TPOGEeCCHOHATBHOM NeATeIbHOCTH.

[TpucTynas K M3y4EHHIO JIMTEpaTypbl 10 TeMe, HeoOXOMUMO COCTAaBIATH KOHCIIEKTHI,
BBITACKH, 3aMeTKu. KoHcneKTHpoBaTh B 00s3aTENBHOM IOPSJIKE CIIENYET TPYALI TEOPETHKOB,
KOTOpBIE TIO3BOJITIOT OCMEICTMTE TEOpeTHYecKuil 6asuc ucciuenoBaHus. B oCTanbHOM MOXHO
OrPaHMYMTHECS BHIMMCKAMH W3 W3yYEHHBIX MCTOYHHMKOB. Bce BBITHCKH, IUTATHl 00s3aTENBHO
JIOJDKHEI IMETh TOUHBIH «00paTHBI agpecy» (aBTOp, Ha3BaHHe pabOTEI, TOM U3AaHKs, CTPAHHUIIA 1
T.1.). JKenatensHo HamucaTh COKpallleHHOE Ha3BaHHE BONPOCa, K KOTOPOMY OTHOCHTCS BBIITHCKA
Wi 1uurara. KpoMe TOro, HEOOXOAMMO HayudyHThCA Cpa3y e COCTaBJIATH KapTOTCKY
CIIENUATIBHOM TUTEPATYphl U NMyONMKaIMi MCTOYHMKOB, KaK IPENTIOXKEHHBIX IPENOJaBaTelIeM,



TaK M BBIBIEHHBIX CAMOCTOSTENBLHO, a Takke oOpaTuThes K OuOnIHorpaduyeckum
CIIpaBOYHHKAM, JIETONHCH IJKYPHAIBHBIX CTaTeidl, KHIDKHOI JieromucH, pedepaTHBHBEIM
xypHanaM. [Ipu sToM myOnmMKaluu MCTOYHHUKOB (cTaTeif, Ha3BaHWs KHHUT M T.J.) IHcCaTh Ha
OTACIIBHBIX KapTO4Kax, 3alI0JIHATDh KOTOpEIC HCOﬁXO,ZIHMO COTJIaCHO ImpaBujiaM
O6ubnmuorpaduyeckoro onucaHus ((pamMuiIusg, HWHUIMANBl aBTOpa, Ha3BaHHe paboTel. Mecto
M3/IaHus, M3/aTebCTBO, TOJ M3JaHMS, KOIMYECTBO CTPAHHUI, a Ui JKYpPHAIBHBEIX cTaTed —
Ha3BaHME KypHaja, roJi M3JaHus, HoMepa cTpamun). Ha kaxmoil kaprouke uenecoobpasHo
(UKCHpOBATE MBICTH aBTOpPa KHUTH WM (aKT W3 3TOH KHHIH JIMIIb [0 OJHOMY KOHKPETHOMY
Bonpocy. Ecnu B paGote, naxke B ToM ke ab3are unu ¢pase, COmepiKarcs eIe CyXICHUS MU
(axTEI 110 JIPYroMy BOIPOCY, TO MX CJIEAYET BBHITHCHIBAT HA OTAEIBHYIO KapTouky. M3noxeHue
JOJDKHO OBITH CHKAThIM, TOUHBIM, 6e3 cyOBeKTHBHEBIX OLeHOK. Ha 060poTHOM CTOpOHE KapTO4KU
MOJKHO JIeJIaTh COOCTBEHHBIE 3aMETKH O JaHHOW KHHUTE HJIH CTAaThe, €€ COAEPIKaHMU, CTPYKTYPE,
0 TOM, Ha KaKUX HCTOYHHKAX OHA HAIIMCAHA U TIp.

* Pa3psicHeHus 1o moBoay paboThI ¢ KOHTPOJIBHO-TECTOBBIMH MaTepHalaMH IO Kypcy,
PEKOMEHIAITHH 110 BHITOJHEHHIO JOMAITHUX 33/IaHHH.

TectupoBanme - 3T0 mpoBepka, KOTOpas I[O3BOJISET OIPENeNIUTh, COOTBETCTBYET JIH
pPeaIBEHOE TMOBEACHHE MPOTpaMMBI OXKHIAEMOMY, €CJIH BBIIIOJHHTE CIICHHAIIBHO HOI[O6paHHBIﬁ
Habop TecToB. TecT — 5TO BHINOJIHEHHE OIPEJIeIEHHBIX YCIOBHMA U AeHCTBUM, HEOOXOIUMBIX JUIs
IpOBEpPKH paboThI TecTUpyeMoi (GyHkiuH win e€ yactd. Ha Kaxslit BOnpoc 10 JUCHMIUIMHE
Heo0X0JMMO TPaBHIILHO OTBETHTE, BEIOpAB OJMH BapHaHT.

10. BOCIIUTATEJIbHAS PABOTA

B pamkax peanuzandd OUCHHUIUTMHBEI TNPOBOJMTCS BOCHHUTAaTeNbHas pabora Juis
(hopMHPOBAaHHS COBPEMEHHOTO HAYYHOTO MHPOBO33PEHHS M CHCTEMBI 0a30BBIX LEHHOCTEH,
dopMupOBaHMS ¥ Pa3BUTHS AyXOBHO-HPABCTBEHHBIX, IPAKIaHCKO-MATPHOTHYECKUX IIEHHOCTEH,
CHCTEMBI 9CTETHUYECKUX M 3THUECKHX 3HAHWH M I[EHHOCTEH, YCTAHOBOK TOJICPAHTHOTO CO3HAHHUS
B oOmiecrBe, ()OPMHPOBAHHUS Y CTYAEHTOB IOTPeOHOCTH K TPYAy Kak IIEpBOM JKH3HEHHOH
HeoOXOMMOCTH, BBICIIEH IIEHHOCTH H IJIABHOMY CIOCOOY JOCTHIXKEHHs >XH3HEHHOTO yCIexa,
JUIS OCO3HAHUS COIHATBHOI 3HAUUMOCTH CBOeH Oynyiei npodeccuu.

11. ITEPEYEHb HH®OPMAIIUMOHHBIX TEXHOJIOT U1, UCITIOJIB3YEMBIX ITPU
OCYHIECTBJIIEHHUHU OBPA30BATEJIbHOT' O ITPOLECCA
B yueGHOM mporiecce Mo JUCIUILIAHE IIPElyCMOTPEHO MCIIOIb30BaHHE HH(POPMaHOHHBIX

TEXHOJIOTHH:

1. BemeHue IPAKTHUYECKUX 3aHATHH ¢ UCIIONB30BAHUEM MYJIBTHMEHA;

2. WHTEPAKTHBHBIE TEXHOJOTMH (TIpOBeJIcHHE IHAJOroB, KOIIEKTUBHOE O0OCYyXIEeHHE
Pa3IMYHBIX [TOJIX0/I0B K PELIEHHIO TOH MM UHOM yuyeOHO-TpodeccHoHaNbHOM 3a1aun);
B3aMMOJIEHCTBHE C 00YYAIOIMMHMCS ITOCPEACTBOM JIEKTPOHHON MOYTEI;

4, coBMecTHas paboTa B DJEKTPOHHOH HH(DOPMALMOHHO-00PA30BATENBHON  Cpele
CIIGI'YBM: https://spbguvm.ru/academy/eios/

pe

11.1. TexHOIOTHH MCKYCCTBEHHOI'0 MHTE/VIEKTA

JIns mMOArOTOBKM K MPAKTHYECKHM 3aHSATHSAM U BBIIOJHEHHS CaMOCTOSTENbHOM paboTHI
CTYAEHTHI MOTYT MCIIOJIb30BaTh NCKYCCTBEHHBIH HHTEIIIEKT.

WCKyCCTBEHHBI HHTEIUIEKT — KOMIUIEKC TEXHOJIOTHYECKMX PELICHUH, IO03BOJISIOIHH
HMHTHPOBATH KOTHHTHBHEIE (PYHKIIMH YeIoBeKa (BKII0Uas caMo0o0ydeHHe U IIOUCK peleHuit 6e3
3apaHee 3alaHHOTO AITOPUTMA) U MOJIy4aTh NPH BBIIOJHEHHH KOHKPETHEIX 3a/1a4 pe3ybTaThl,
CONOCTaBUMEIE, KaK MHHUMYM, C PE€3yJIbTaTaMH HHTEJUIEKTYAJIbHOM JeATEILHOCTH 4YEIOBEKa.
KoMIulekc ~ TeXHOJNIOTHYECKHX  pelleHuit  BKmoyaeT B ce0d  HMHGOPMAIMOHHO-
KOMMYHHKaIlHOHHYIO HMH(pacTpyKTypy, mporpaMmHoe obecrnedeHue (B TOM YMCIE METOJBI
MalIUHHOTO 00y4YeHHU), TPOLIECCHI ¥ CEPBHUCHI 110 00pabOTKe JaHHBIX U NOMCKY pelleHui (YKa3s



[Ipesugenta Poccuiickoit ®emepanmm ot 10 oktsaops 2019 r. Ne 490 «O passutvu
HCKYCCTBEHHOI0 MHTeIeKkTa B Poccuiickoit Menepanum»).

JlauHbIid MOIy/Ib HalelleH Ha (GopMHpOBaHHE KOMIIETEHIMH B cdepe HCKYCCTBEHHOTO
HHTEIICKTA, II03BOJIAKOIIMX BBRITYCKHHKAM HCIIOJL30BATh U pa?,paﬁaTbIBaTb OTAEJIbHBIC METO/BL
M TEXHOJIOTMH C YYaCTHEM HCKYCCTBEHHOIO HHTEJUIEKTa, OO BIafeTh METOMOJIOTHYECKUMHU
aclleKTaMH HCIIONIB30BAHMUSA M pa3paboTKM METOJOB M TEXHOJOTMH C HCIOJIb30BAaHUEM
HCKYCCTBEHHOTO MHTEJUIEKTa U YCIEIIHO IPUMEHATh UX B CBOEH JIeITeIbHOCTH, BIaJeTh BCEMH
KOMITETEHIIMSMH,  CBSI3aHHBIMH € PYKOBOJCTBOM  KOMIUIEKCHBIMH  pEIIEHHSIMH IO
HCIOJBL30BAHUIO M pa3pabOoTKe CHCTEM MCKYCCTBEHHOIO HHTEJUIEKTa, B Takke o0aazarsb
KkBanuduKanueir B cdepe YOpaBIeHHS INPOEKTAMH M  PYKOBOJCTBOM  KOJUICKTHBOM
pa3paboT4HKOB.

[Tpy 5TOM B YacTH HCIIOJIE30BAaHUS CHCTEM MCKYCCTBEHHOI'O HHTEIUIEKTa o0pa3oBaTenbHast
nporpamma Jo/bkHa ofecrnednBaTh (OpMHUpOBaHHE KOMIIETEHIMH MO PEIIeHHIO TakHX 3ajad,
KaK IUIAHHPOBAHHME, IPOTHO3HMPOBAHHE M MPUHSATHE pPELIEHWH, aBTOMAaTH3allMsl PYTHHHBIX
NPOM3BOJICTBEHHBIX  OIEpalMid,  HCIOJIh30BAaHHE  ABTOHOMHOI'O  HHTEUIEKTYalbHOTrO
obopynoBanusi ¥ PoOOTOTEXHUYECKUX KOMIUIEKCOB, WHTEIIEKTYalIbHBEIX CHCTEM YIpPaBJIECHHUS
JIOTHCTHKOM, IMOBbIIEHHe 0e3011acCHOCTH COTPYAHUKOB IPH BHIIOTHEHHUH IIPOU3BOICTBEHHBIX U
OM3HEC-TIPOIECCOB,  MOBBINIEHHE JIOSUIBHOCTH M Y/IOBJIETBOPEHHOCTH  NOTpeOHTenei,
ONTHMH3AIUA Mpollecca moabopa W 00ydYeHHs KaJpOB Ha OCHOBE INPHMEHEHHS METOJOB
MaIlMHHOTO OOyueHHsi, HeHpOCeTeBBIX MOZIENeH M METOJOB, CKBO3HBIX IH(POBBIX
cyOTEXHOJIOTHH HCKYCCTBEHHOIO HHTEJUIEKTA U JIp.

B uacTu pa3paboTKH CHCTEM HMCKYCCTBEHHOI'O MHTEJIeKTa oOpa3oBaTelbHas Iporpamma
nomxkHa obecneunBaTh GOpPMHPOBAaHHE KOMIETEHIMH B 00nacTsaX pa3pabOTKH M IPOrpaMMHOIA
peayu3aluy alrOPUTMOB; HCCIIEIOBAHUI aTOPHTMOB M MaTeMaTHYECKUX METOJOB; Pa3pabOTKH
NPOrpaMMHBIX M TEXHOJIOTMHECKUX pEIICHUI; METOJOB M TEXHOJOIrMH cOopa, XpaHeHHs H
00paboTKH  JaHHBIX; pa3pabOTKH  CHElUATU3MPOBAHHOTO  almapaTHOro  obecledeHHs;
MOATOTOBKH KBAJH(GHIIMPOBAHHBIX KAJPOB B 00JIACTH MCKYCCTBEHHOTO MHTENIEKTa Ha OCHOBE
METOJIOB MAIIMHHOTO OO0y4YeHHs, HEHpOCETEBBIX MOJENeH H METOIOB, CKBO3HBIX IH()POBBIX
CyOTEXHOJIOTHI HCKYCCTBEHHOTO HHTEJJIEKTa U JIp.

TexHOJOrHH HMCKYCCTBEHHOIO WHTEJUIEKTa HCIIONB3YIOTCS Ha 3Tale H3JI0KEHHS HOBOIO
CONIEP)KAHUS [0 TEME M €ro 3aKpelUieHHsi yepe3 CHCTeMy IpOoOJIEMHBIX BOIIPOCOB IIO TEME,
JOTONHUTENEHEIX YTOUYHSIOMUX MPOOIEMHBIX BOIPOCOB M BBIOJIHEHHE NMPOOIEMHEIX 3a/laHHMi.
JloTOTHUTENEHEIM METOAMYECKUM [TOJIXOJIOM SBJISETCS MCIIONB30BAHME MOJEIH «IIEPEBEPHYTOEC
o0ydeHue», KOrja ydJaldecs caMOCTOSTEIbHO M3Yy4aloT TEOPETHUYECKHH MaTepuan JoMa, a Ha
YPOKe IEPEXOJIAT K ero o0CykaeHuio B GopMare GpoHTaIBHOM Gece/lbl M 3aKPEIIEHHIO Yepes
pelleHne 3a1a4 B MUKporpynnax (110 4-8 uenosex).

[Tpu opranusaiyu 3aHATHH MOIYIIb «UCKYCCTBEHHBIH HHTEIIEKT» JO/DKEH OBITh BKIIIOUEH
B KQX/0€ IPAKTHYECKOE 3aHATHE, YTO 3HAYUTENHHO MOBBICHT HX 3((EKTHBHOCTh, 0COOEHHO B
YacTH 0OCYKICHHS yueOHOTO MaTepHaa, CaMOCTOSATEIFHO OCBOSHHOTO 00ydJaromuMes oMa ¢
IIOMOIIBI0 HHTEPHET pecypcoB. PexomeHnyeTcs, uToOBl B 0OCY)KIEHHH IPHHSAIM Y4YacTHE BCE
oOyuyaroiuecs.

[TepeveHb pecypcoB ¢ CETH HHTEPHET:

1.  Open Machine Learning Course https://mlcourse.ai

2. Bsememme B  MammHHOe  oOyyenme  oT  «Bioinformatic  Institutex»
https://stepik.org/course/4852/promo

3. Cnenmamuzanusa MamunHoe oO0yueHHe W aHaJM3 JI@aHHBIX 0T «MOCKOBCKUM
(bU3MKOTEXHUUECKHI HHCTUTYT» https://ru.coursera.org/specializations/machine-learning-
dataanalysis
4. TInathopma [yis poBeneHus copeBHoBanuii o Data Science https://www.kaggle.com

11.2. IIporpamMmmHoe obecneyeHue



l'[epeqex-m JIMICH3HOHHOT0 H cB000OIHO pacinpocTpangeMoro nporpaMmMHoOro OGBCHB‘ICHHH,
B TOM YHCJ/IC OTCHECTBCHHOI'0 IPOHU3BOACTBA

Ne HazpaHne peKOMEHIYEMBIX 110 pas3jieliaM JInneHsus
n/n TEMaM IIpOrpaMMBI TEXHHYECKHX U
KOMITBIOTEPHBIX CPENICTB 00yUeHHS
1 | MS PowerPoint 67580828
2 | LibreOffice ceobomuoe I[TO
3 | OC Anbt O6GpaszoBanue 8 AAO0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynprantllntoc 503/KJI
7 | Android OC cBoboznoe I10

11. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS JJIs1
OCYHECTBJIEHHSA OBPA3OBATEJIBHOI'O ITPOLNECCA IO JUCHHUITJIMHE

HanmeHnoBanue HaumenoBaHnue cienHaaibHbIX
JUCIHILIMHBI NOMEIEHMH M IIOMeIeHHH 11
(monyns), CaMOCTOATEILHOI paboThI
NPAKTHK B
COOTBETCTBHH
c YueOHBIM
ILIAHOM

OcHANEHHOCTh CIENMANLHBIX
NoMeIeHHH U MoOMeIeHHH 1s
caMOCTOSATeILHOI padoThI

Mertponorus 103 (196084, r. Cauxrt-IletepOypr,
yil. UepHurosckas, aoM 5) YuebHas
ayJIATOPHS JUIS IIPOBEJICHHS 3aHATHI
CEMHHApPCKOT0 THIIA, IPYINOBBIX H
HHIUBHIYaJIbHBIX  KOHCYJBTALUH,
TEKYILEero KOHTPOJIs U
IIPOMEXYTOYHOH aTTecTal|u

Cneyuanuzupoganuas Mebenn:
NapThl, CTYJbs, TabypeTrl, ydeOHas
JIOCKa, AIFOMHHHEBBIE JIOTKH.
Texnuueckue cpedcmea obOyueHus:
MYJIbTHMEIUWHBIA IIPOEKTOpP, 3KpaH,
KOMITBIOTEP.

Haznaonvie nocobus u  yuebnuvie
Mamepuaivl. pacmedaTkd Opommop,
CTaHIapTOB.

206 bonpmo#l uMTaNBHBIH  3al
(196084, r. Canxrt-IlerepOypr, yiu.
Yepuurosckas, goMm 5) [lomenienue
IUIsl CAMOCTOSITEJIEHOM paboThI

Cneyuanuzuposanuas Mmebeny:
CTOJIBI, CTYJIbS

Texnuueckue cpedcmea o00yYeHUs:
KOMIIBIOTEPEl € IIOJKIIOUYEHHEM K
cetu «VHTEepHET» H JIOCTYIOM B

(196084, r. Canxr-IlerepOypr, yiu.
Uepuurorckas, oM 5) Ilomemenue
JUISL CAMOCTOSATENBHOM paboThI

JIEKTPOHHYIO UH(POPMALMOHHO-
00pa3oBaTeNIbHyIO Cpeny
214 Manpiii  yutaneHelid  3an | Cheyuanuzuposaunnas Mmebenb:

CTOJIbl, CTYJIbA

Texnuueckue cpedcmsa 00yYeHUs:
KOMIIBIOTEPBl € TIOJAKIIOUEHHEM K
cetu «MHTepHeT» u JocTymoM B

[letepbypr, yn. UepHurosckas, JoM
5) IloMemenue JuUisi XpaHEeHHS W
NpoHUIAKTHYECKOTO 00CTyKHBaHHS
yueOHOoro 000pyIoBaHus]

AJIEKTPOHHYIO HH(POPMAIHOHHO-
00pa30BaTENbHYIO CPENY
324  Otmen  uHbopMauuoHHBIX | CreyuanusuposanHas mebennv:
texHonorui (196084, r. CaHkr- | CTOJIBI, CTYJIBA, crenHaJbHbBIH

WHBEHTAPb, MAaTePHalbl H 3allacHbIe
YacTH IS TPOQHIAKTHYECKOTO
00CIyXHBaHUS TEXHUYECKHX
cpencTB 00yJyeHus




bokc Ne 3 Cromgapras MacTepckas
(196084, r. Canxrt-Iletepbypr, yiu.
UepHHTrOBCKas, 10M 5)

ITomemenune mis XpaHCHUA H
IpO(QHIAKTUIECKOro 00CITyKUBaHUA
yuebHOoro o0opyJOBaHUS

CreyuanusuposanHas mebenv.
CTONBI,  CTYNbS,  CIIELMAJIbHBIA
HHBEHTAPb, MaTepHabl JUIS
IpO(UIAKTHIECKOr0 00CTyKUBAHUS
cIienMalu3upoBaHHON Mebenu

[Ipunoxenue 1 Ha 13 1.

Pabouyio nmporpammy cocraBui:

K.X.H. IOLCHT

A.H. bapsiien

J/ X




[Tpunoxenue 1

MHuHKCTEPCTBO cellbekoro xo3siicTa Poccuiickoit @eneparuu

denepansHOE rocyaapcTBeHHOE Or0KeTHOE 00pa30BaTeIbHOE YUPEXKIEHHE
BBICIIIETO 00pa30BaHUs
«Cankt-IleTepOyprekuii rocy1apCTBEHHBIH YHUBEPCUTET BETEPUHAPHOM
MEIULIMHBDY

Kadeapa Heopranuyeckoii XumMmuu 1 6Modusuku

®OH/I OHEHOYHbIX CPEACTB
TEKYLIero KOHTPOJISI/IPOMEKYTOUHON aTTeCTAHH 00yYarommXxcst
npu ocsoenun OITOII BO, peaausyromeii ®I'OC BO

10 JUCHHUILIHHE

«METPOJIOI'AST»

YpoBeHb BhICIIEro 00pa3oBaHUA
FAKAJIABPUAT
Hanpasienue nogrorosku 06.03.01 buoJiorns
IIpodnas I'eHeTHKA )KMBOTHBIX
Ounas Gopma oOydeHHs

'ox Havana MoATroTOBKH - 2025

Canxr-Ilerepbypr
2025 .



1. IMACIHOPT ®OHJJA OLIEHOYHBIX CPEJACTB

Tabnuna 1
®opMHpyeMbIe KonTpoaupyemsbie pasaelibl Onéitiiiioe
Ne KOMIIeTeHLHH (TembI) SEeTEE
JIMCHUMIHHBI PEl
1. Du3uyecKre BeTUUUHBL
OnpeneneHre METPOJIOTHH H
OCHOBHEIE 3Tallbl €€ Pa3sBUTHS B
Poccuu 1 3a pyOeKoM.
[Tonoxenus 3akona P@ o6
TecTsl
obecrie4eHu eJUHCTBA
IIK-1 cnocobeH 3KCIIyaTHPOBAThH 5
COBpEMEHH anmnapar y | ASMEPEHIH.
P o patypy dyHgaMeHTaNnbHbIE PU3HYECKHE
obopysoBaHHe Ul BBIIOJTHEHHS
IIOCTOAHHEIE.
Hay4HO-HCCIIE/IOBATENBCKUX TIONEBBIX | oo o0 oo o e CU
H  71abopaTOpHBIX  OHOJIOTMYECKHX :
2 paGor W3mepenne GpU3HIECKUX
' BEJIMYHH.
[K-1.1 [Ipumenser B  cBOeH
P [Tousarue usmepenus. Merozpl 1
NEATEeNbHOCTH aHAJTUTHYECKOE cpencTea HaMepexmti
JabopatopHoe obopynoBaHHe; KpuTtepun kayecTBa U3MEpEHUH
Cpe/ICTBA BEIYHCIHTEIBHON TEXHUKH, RO R GGt T
KOMMYHHUKAITUH U CBS3H; Hpnmmnm% I H
[MK-1.2. TIlpoomutr mnabopaTopHBIE OT(EHHBAHIS HOTPENHOCTEH
MCCTCNOBAHMSA,  3aMEPBl,  AHANHM3BL | fp o o o '
OTOOpaHHBIX TPUPOJHBIX 00pPa3LOB; M}I:oroxpammfa .
paboTath Ha AHATATHIECKOM | o M
nabopaTopHOM o0opyI0BaHHH; :
3 MeTposnorus ¥ HaydHBIE
HCTIONB3OBATE  ABTOMATH3MPOBAHHBIE | 0 o o
CHCTEMBI KOHTPOJISL DKOJIOTMYECKOTO CTaHILJ;pTPI?,auI;IH ——
o H
COCTOSIHHS TEPPHUTOPHIA.
PPUTOP uccienopanusx. Obpabortka
AHHBIX.
& Tecthl
[TocTpoeHue ¥ XpaHEHHE LIKAIL.
[IpencraBieHue pe3ynbrara
usmepenus. VaTepnperanus
pesynbraTta. Kiaccsl TOYHOCTH
CPENICTB U3MEPEHHUH.
IIpumepHbIil HepevyeHsb OLeHOYHBIX CPEICTB
p P
Tab6auna 2
HaumeHoBanue Kparkast xapakTepHCcTHKa OLIEHOYHOTO [Tpencrapnenue
OLIEHOYHOIO cpezncTa OILIEHOYHOTO CPEJICTBA B
CpelcTBa (onze
1 CucTeMa cTaHIapTU3HPOBAHHBIX @OoH/I TECTOBBIX
3aJaHHuH, ITO3BOJIAIOIIAS 3aJaHui
Jeéex aBTOMAaTH3HPOBATH IIPOLENYPY
HU3MEPEHUS YPOBHS 3HaHUH M yMEHHHI
o0yuarolerocs
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3. IEPEYEHDb KOHTPOJIbHbIX 3AJ1AMHI/II71 1 THBIX MATEPUAJIOB,
HEOBXO/JUMBIX JIJIsSI ONEHKU 3HAHUU, YMEHHUH, HABBIKOB U OIILITA
JAEATEJBHOCTH

1.1. TumoBble 3aKaHus IS TEKYIIEro KOHTPOS YCIEeBAEMOCTH
1.1.1. Bompocsl 1jis1 TeCTOB
Tecmol Ons oyeHKU KOMNEMeHYUU

[1K-1 CrocobeH sSKCILTyaTMpOBaTh COBPEMEHHYIO ammaparypy ¥ o0opymoBaHHE IUIs
BBIIOJTHEHHS HAYUHO-HMCCIIEI0BATEIHCKUX TIOJIEBBIX U TA00PaTOPHEIX 6MOIOruYecKuX paboT

[IK-1.1 Ilpumenser B cBOed JEATENBPHOCTH AaHAJMTHYeckoe IabopaTOpHOE
o6opyioBaHKe; CPEICTBA BRIYUCITHTENBHON TEXHUKH, KOMMYHHKAIIUH U CBSI3H;

[IK-1.2 TIpoBomuT JsaGopaTOpHBIE MCCIENOBAHHSA, 3aMEPEHI, aHAIU3bl OTOOPAHHBIX
IpUpOAHEIX 00pasioB; paGoTaTh Ha AaHAIMTHYECKOM JabopaTopHoM —00OpyIOBaHHM;
UCIIONB30BAaTh  ABTOMATH3MPOBAHHEIE CHCTEMBI  KOHTPOJIL — OKOJIOTHYECKOrO  COCTOSHMSA

TEPPUTOPHH.
3AJAHUSA 3AKPBITOI'O THIIA

3aﬂaHHﬂ KOMﬁHHHpOBaHHOTO THIIA C BblﬁOpOM OJHOI'0 BEPHOI'0 0TBETA M3 NPEAI0KEHHBIX
BapHAHTOB

[IK-1.1 IlpumeHseT B CBOeH [EATENLHOCTH AHAIMTHYECKOE J1abOpaTOpHOE
obopynoBaHue; cpeICTBA BEIYUCIUTEIbHON TEXHHKH, KOMMYHHUKAIIUK U CBSI3H;

3aganue 1.
IIpouumaiime 3a0anue u gvlbepume NPAGULLHBLL OMBEM.
Pa3sHOCTh MeXIy H3MEpSAeMOM  BeNW4YMHOW W JEHCTBHUTENBHOM  HA3BIBACTCS

[OTPEIIHOCTEIO. . .
1) OTHOCHTENBHOM 3) npuBEIEHHON
3) abcoioTHOM 4) cucTeMaTH4ECKOI
Sanumure UQpy, 0T KOTOPOH yKa3aH BEPHBIH OTBET
Orger: 3
3apanmue 2.

IIpouumaiime 3adanue u evibepume NPAGUNLHBLU OMEEM.
M3MepeHre MOIIHOCTH B II€IH IOCTOSHHOIO TOKa C TOMOIIBIO aMIIepMeTpa H

BOJIBTMETPA OTHOCHTCA K HU3MEPCHHUAM

1) npsMBIM 2) COBOKYITHBIM
3) CTaTHUCTHYECKUM 4) KOCBEHHBIM
SanumuTe 1udpy, Mo KOTOPOH yKa3aH BEPHEIH OTBET
Orger: 4

3ananmue 3.

IIpouumaiime 3adanue u gulbepume NPaAsUNbLHBLL OMEEM.

OTKJIOHEHHE pe3ylIbTaTOB H3MEPEHHH OT MCTHHHOTO (JEHCTBHTENHHOrO) 3HAYEHHsS
U3MepAEMOii BEIMYUHBI HA3BIBACTCS:

1) ToYHOCTBIO 2) IpaBUIIEHOCTEIO

3) cXOAMMOCTEIO 4) mOTPEIIHOCTEIO

3anummTe APy, 01 KOTOPOH yKa3aH BEPHEIH OTBET



OrtgeT: 4

33113}[“5] KOMGHHHPOB&HI{OI‘O THIIA € BLIﬁOpOM HECKOJbKHX BEPHBIX OTBETOB U3
NpeNI0KCHHBIX BADHAHTOB

3ananue 4.
Ipouumaiime 3a0anue, gvlbepume NPAsUIbHLIE OMBEMbI.
Kakue U3 mepednciieHHEIX CBOMCTB OTHOCATCS K 3TajloHaM?

1) TepmocTh 2) Bocrpou3BoiUMOCTh

3) CniuyaeMocTh 4) BszkocThb

3anuumre HAQpPsI, M0J KOTOPHIMU YKa3aHbl BEPHBIE OTBETHI
OrtseT: 23

3aaanue 5.

IIpoyumaiime 3a0anue, gvlbepume NPaAsUNIbHbIE OMBEEMbI.
Kaxumu TpeGoBaHUSAME yCTaHABIMBAETCS ITAIOH?

1) Tounocts 2) Kayectro

3) Heusmennoctes  4) JloctynHoCTh

3anunuTe G PHI, 01 KOTOPEIMH YKa3aHbl BEPHBIE OTBETHI
OTtBert: 13

3ananus 3aKpBITOr0 THIIA HA YCTAHOBJICHHE COOTBETCTBHA

3agauue 6.
IIpouumaiime 3a0anue u ycmarosume coomeemcmeue.
YcTaHOBHTE COOTBETCTBHE MEXKY BETHYMHON U €€ THIIOM

Beanuuna Tun

A Ob6npeMm 1 OcHoBHas
b [InoTHOCTH 2 [IpousBonHas
B Macca

T MOoIHOCTE

3anuiuure B TaBIMIYY BEIOpAHHEIE I PEI I10]] COOTBETCTBYIOIMMH OyKBaMH.

b B r

Otser: A2B2BI112

3aganue 7.
IIpouumatime 3adanue u ycmanogume coomeemcmeue.




VeraHoBUTE COOTBETCTBHE Mexay enunuIel CH u kimaccoM, K KOTOPOMY OHA OTHOCHTCS

Exununa Knace

A KaHzena 1 OcHOBHBIE
b KeJIbBUH 2 [IpousBoaHbie
B BaTT

r MOJIb

3anuiuTe B TabIMIYY BEIOpaHHEIE UA(PEI I10]] COOTBETCTBYIOIUMHU OyKBaMH.

A b B r

Oteer: A1b1B2I'1

3aganue 8.

IIpoyumaiime 3a0anue u ycmanogume cOOmeemcmasue.

V¢TaHOBHTE COOTBETCTBHE MEX Ty IIPOBEACHHBIM H3MEPEHHEM H €r0 BHIOM
H3mepenne Bun
A Kambposka criektpodoTomeTpa 1 [Tpsimoe
b W3mepeHne peHTTEHOBCKOTO H3JIyYeHHs 2 KocsenHoe
B ConocTaBleHue ITHH psia 00bEKTOB 3 CoBokynHoe
r OmnpeneneHue CKOPOCTH aBTOMOOHIIS

3anummte B TabnuIly BEIOpaHHEIE UG PBI IO COOTBETCTBYIOIIMMHE OyKBaMH.
A b B r

Otset: A3B2B3I2

3apanue 9.

Ilpoyumaiime 3a0anue u ycmanogume coomeemcmeue.
VeTaHoBUTE COOTBETCTBHE MEXKIY MIOTPENIHOCTRIO U €€ ONpEIeIEHUEM

Onpenenenue

IMorpemHocTs




A MIOTPEIIHOCTh CPEJICTB U3MEPEHHH, 1 [Tpomax
KOTOPBIE HaXOIATCS B HOPMaJIBHBIX
YCIOBHSIX JKCILIyaTalluH
b COCTABJISIOLIAs IIOIPEIIHOCTH CPEICTB 2 OcHoBHas
H3MEPEHHI, BO3HHKaromas
JIOTIOJIHATENIEHO K OCHOBHOM
B COCTABJIAIOIIAS TIOTPEIIHOCTH, 3 CucreMatnueckas
OCTaroIIAsACs MOCTOSIHHOM HIIH
HU3MEHSIOMAsICs 110 H3BECTHOM
3aKOHOMEPHOCTH BO BCE BpeMsi
MPOBEICHUS N3MEPEHUH.
r rpyObBle OTPEIHOCTH, CBS3aHHBIE C 4 [TocrosiHHas
OLIMOKAMH OIlepaTopa WA HeyUTEHHBIMH
BHEIIHAMH BO3JICHCTBHIMH.
5 JOTIOTHUTEIIbHAS
3anumuTe B TaOIKIY BEIOpaHHBIE IHQPHI 101 COOTBETCTBYIOITUMH OyKBaMH.
A b B r
Otger: A2B5B3I'1
3ananue 10.
IIpouumatime 3a0anue u ycmanogume coomeemcmaeue.
VcTaHOBUTE COOTBETCTBHE MEX/IY CTAHAAPTOM H BBHINOJIHAEMOH 3a1auei
Crangapr 3agaua
A I'OCT P 8.820 1 BenoMCcTBEHHBIH HAI30D
b I'OCT P 8.001 2 HcneiTanus npubopos
B I'OCT P 8.010 3 [Topsimok u3MepeHui
I I'OCT P 8.002 - JoxymenTauus K mpubopam
5 VYcTaHOBIEHHE NOHATHH

3amumuTe B TaGNHIYY BHIOpaHHBIE [UGPEI 10 COOTBETCTBYIOIIUMH OyKBaMH.




Oteet: ASB2B3T°1

33,[[&1—[[“! 3aKPBITOT0 THIIA HA YCTAHOBJICHHE MOCJIECA0BATECIBHOCTH

3apanue 11.

IIpouumarime 3a0anue u ycmanosume nocied08amenbHOCHb.

Hs IIEPEUYHUCIIEHHOI'0 YCTAHOBHTE IIPABHJIIBHYIO IIOCJIENOBATEIIBHOCTE IIpOIEcca pa60T,
BBIIIOJIHAEMBIX IIPH CTaHAAPTH3ALUH IIPEAMETOB (IIPOIYKLIHH, IPOIIECCOB, YCIIYT):

1) onTHMHU3aKUA MOJIETH

2) MmozienupoBaHue 00BEKTa CTaHJApPTH3ALUH

3) otbop 0OBEKTOB cTaHIAPTH3ALINH

4) cranapTH3ays MOJIEH

Ortgert: 3214

3apanue 12.

IIpoyumaiime 3a0anue u ycmanogume nocned08amenbHOCMb.

M3 nepedrcIIeHHOr0 pacioyIoKUTE B OPS/IKE BO3PACTAHUS X HepapXUUecKoe 3HaUYCHHUE:
1) TexHUYECKOE 3aKOHOATENBCTBO

2) cTaHAapTHl NPEANPUATHH U TEXHUYECKHUE YCIIOBUS

3) roc. craHIapThI ¥ KJIACCH(PHUKATOPHI

4) craHapThl OTPACIIH M CTAHIAPThI HAYYHO-TEXHUYECKHUX U HHIKEHEPHBIX 001IecTB
OTsert: 2431

IMK-1.2 TIpoBojput naboparopHble HCCIEIOBaHMSA, 3aMephbl, aHaIM3Bl OTOOPaHHBIX
NPUPOAHEIX 00pasioB; paboTaTh Ha aHAJIHTHYECKOM JlabopaTopHOM 000pYHOBaHHHY;
HCIIONB30BaTh  ABTOMATH3HPOBAHHLIE CHUCTEMBI KOHTPOJS  SKOJIOIHYECKOIO  COCTOSIHHS
TEPPUTOPHIA.

3amanmue 13.

IIpouumatime 3a0anue u ycmanogume nocied008amenbHOCMb.

U3 mepeurcineHHoro pacmooXUTe OCHOBHBIE CTaJuH pa3pabOTKH CTaHIapTa B HYKHOM
H0CJIeI0BATEIEHOCTH:

1) cocraBiieHue MpoeKTa cTaHzapTa

2) MPUHSTHE U TOC. perucTpanus

3) Tex. 3agaHue 1o pa3paboTke

4) pa3zpaboTka OKOHYATENFHOH peJaKIIMi IPOEKTa CTaHAapTa U MPEJOCTABIIEHHE ETO B

[occranmapt Poccuu juis npHHSATHS cTaHAapTa

5) u3gaHue cTaHAapTa

Ortgert: 31425

3ananue 14.

IIpoyumaiime 3a0anue u ycmanogume noci1e0068amenbHOCMb.

W3 nmepeuncieHHOr0 YCTaHOBUTE NIPaBHIIBHYIO NIOCHE0BATENLHOCTE HEPAPXUH
HOPMATHBHBIX JIOKYMEHTOB B 00JIaCTH METPOJIOTHH B NOPSAAKE BO3PACTAHUSA UX 3HAUYCHH:

1) 3akon P® «O06 obecrieyeHHH eUHCTBA H3MEPEHHH"

2) mpaBuyIa OTpacH

3) pekoMeHAAIHH



4) rocyapCTBEHHEIE CTaH IAPTHI
OrtseT: 3241

3ananue 15.

IIpouumaiime 3adanue u ycmanosume nocned06amenbHOCHb.

113 nepeyncieHHOro ycTaHOBHTE IPABHIIBHYIO IIOCTIEI0BATEIbHOCTS OCHOBHBIX Pas/ieioB
3akona P® "O6 obecrieueHHH eIMHCTBA H3MEPEHHIT", KOTOPHIE HMEIOT CIEAYIOMIHE
HaUMEHOBaHMS:

1) l'ocynapcTBeHHBII METPOIOTHIECKUI KOHTPOIb M HAN30D

2) EnMHUIBI BETHYMH, CPEICTBA H METOTUKH H3MEPEHHH

3) Metponoruueckue ciyxObI

4) Kanubposka u cepTuduKanus cpecTs H3MepeHHH
Ortset: 2314

3AJJAHHUSA OTKPBITOI'O THUITA

3aganue 16.

Ipoyumaiime 3a0anue u datime 0boCHOBAHHbLI OMEem

ITpuBenuTe KinaccH(UKALMIO MOTPEIIHOCTEH M3MEPEHHs IO 3aBHCHMOCTH a0COIIOTHOM
IIOTPELIHOCTH OT 3HAYEHHH U3MEPSIEMOH BEIMYHHEL.

Otser: Ilo 3aBHCHMOCTH aOCOMIOTHOH IIOIPEIIHOCTH OT 3HAYEHHH H3MEpAEMON
BEJIMYHMHBI PA3JINYAIOT CICAYIONIHE BU/BI IIOTPEITHOCTEMH:

AnnutuBHEle. He 3aBucAT oT u3MepseMoii BeTHYHHEL. [IpuMepsl: 0T MOCTOSIHHOTO rpy3a
Ha Yalllke BECOB, OT HETOYHOH YCTAaHOBKHM Ha HYJIb CTPEIKH Ipubopa nepej M3MEepeHHEM, OT
TepM0-DJIC B Lensx MOCTOSHHOTO TOKA.

Mynbrumnukatasaee. [IpsMo nponopruoHambHBI H3MepseMoil BeauuuHe. [IpuumHBI
BO3HUKHOBCHMSA: W3MEHEHHE KOd(Q(HIHEHTa YCHJICHHS YCHIHUTENs, H3MEHEHHE IMKECTKOCTH
MeMOpaHBl MM TpPYXHHBI NpHOOpa, HM3MEHEHHE ONOPHOTO HANpPKEHHs B HHUPPOBOM
BOJIBTMETpE.

Henuneiinele. IMEIOT HETHHEHHYIO 3aBUCUMOCTE OT H3MEPAEMOil BEIMYHHEL

3apnanmue 17.

Ilpoyumaiime 3a0anue u daiime 060CHOBANKBLL OMBEM.

Yto XapaxkTepu3yeT TEPMHH «HEONPEJIeIEHHOCTh H3MEPEHHS) 7

Oteer: TepMHH «HEONpeNENEHHOCTH U3MEPEHHS» XapaKTepHU3yeT pasdpoc 3HAYeHMH,
KOTOpPbIE MOIJIH OBl OBITH 000CHOBAHHO MPUITHCAHBI H3MEPSEMOH BEJTHYHHE.

B mmpokoM cMbIcie HEONpeNenéHHOCTh H3MEPEHHS O3HAYaeT COMHEHHE B
IIOCTOBEPHOCTH pe3yibTaTa H3MEPEHHS.

3ananmue 18.

IIpowumaiime 3adarnue u datime 060CHOBAHHBLY OMEem.

VkakuTe [Ba THIIA HEONpPeJeJIeHHOCTH H3MEPEHHH B COOTBETCTBHMHU CO CIIOCOOOM OIEHKH
HX YHCJICHHOTO 3HAYEHHU.

Ortger: J[Ba THIA HEONPEAENEHHOCTH H3MEPEHHI B COOTBETCTBHH CO CIIOCOOOM OIEHKH
HUX YUCIICHHOI0 3HaYeHudI — A u B:

Tun A. Bxmouaer B ce0f cOCTaBIfIOIUE HEONPEACTIEHHOCTH, OICHHBAeMBIE
CTAaTHCTHYECKUMHU METOIAMH.

Tun B. BxkmrodaeT cocTaBIfioOIIde HEONPENENEHHOCTH, OLEHUBAaeMbIe JIPYIHMH
METOIaMH.

3apaumue 19.
10



IIpouumaiime 3a0anue u oatime 060CHOBAHHbLI OMEem.

HaszoBute npuumHBl pa3pabOTKH HOBOH KOHICTIIHHM TIPEJCTABIEHHS pE3YJIbTATOB
H3MEPEHHH U BBE/ICHUS HOBOIO TEPMHHA «HEONPEAEIEHHOCTh H3MEPEHUD).

Otser: IlogBnenve HOBBIX (HETpaIMIMOHHBIX) oONMacTed W3MepeHHs (TCHXONOTHS,
COLIMOJIOTHs, MEIMIHHA H 1p.), IJe MOCTYNIaThl TPAIMIHOHHOW METPOJOrHd ((pusHuecKas
BEIIMYHHA, €AWHUIA H3MEPEHHH, Mepa, 3TaJIOH, OIPEIIHOCTh U3MEPEHH) He paboTaroT.

Brnusaue HOBBIX Hay4HBIX HamnpapieHuil (kubepHeTwkw, Teopuu HHGOPMAIHH,
MaTeMaTHYECKOW CTATUCTHKM M JIp.), B KOTOPBIX IIOHATHE «HEOIPENEeNEHHOCTB) HIpaeT
CYIIECTBEHHYIO POJIb.

TpymsocT mpu comocTaBieHHH pe3yNbTaTOB H3MEpPEHHM M3-3a pasiuuuid B
MaTeMaTHYECKUX  MOJENSX  NOrPEINHOCTeH, (OPMHMPOBAHHM  JOBEPHTENBHBIX  IPaHHI[
(MHTEPBAIOB) U 3HAYECHUAX JOBEPUTEIBHBIX BEPOSITHOCTEH B pa3HBIX CTpPaHaXx.

3ananue 20.

IIpouumaiime mexcm u Oavime pazeeprymuolii 060CHOBAHHbLH OMEem

Onpenenute, 4eMy paBHa IpeeNbHAs OTPEITHOCTD, 00YCIOBIEHHAS OKPYTICHHEM.

Otser: IlpenenpHas morpemHocTs, 0oOyCIOBIEHHAsS OKPYTJICHHEM, paBHA IOJIOBHHE
€IMHHUIIBI ITOCIIEAHETO pa3psia YACIOBOTO 3HAYEHUA pe3y/ibTaTa H3MEPEHHUS.

3.2.2. Bonpocsl K 3a4eTy

®opmMupyeMasi KOMIETEHIUsI:

IIK-1 CnocobeH sKcITyaTHpOBaTh COBPEMEHHYIO ammaparypy H oOOpymoBaHHe JUist
BBIIOJIHEHHS HAy4YHO-HCCIIEIOBATENECKHX MOJEBBIX U JIaO0PATOPHBIX OHOJOrHYECKHX paboT

I1K-1.1 [IpumeHsieT B cBOEH JEATENHFHOCTH aHAMTHYECKOE JITabopaTopHoe 000pya0BaHKE;
CpEJICTBA BEIYUCIIUTENLHON TEXHUKH, KOMMYHUKALIUU U CBS3H;

Jlanee mpencTaBleHbl THIIOBBIE BOIIPOCHI K 3a4€ETY.

1. MoHO 11 onpeleNuTh UCTHHHOE 3HAUCHHE H3MEPIEeMOH BETHUHHBI?
3anumure GopMyny IS oNpeie/ieHus ITOrPEUIHOCTH pe3yibraTa H3MepeHH .

3. IlpoBenute xnaccH(pUKAIHIO MOTPEITHOCTEH H3MEPEHHH B 3aBHCHMOCTH OT XapakTepa
[IPOSIBIICHHUS.

4. OTnuyaroTcs M IpU3HAKKU KlacCH(PUKAIMK ITOrpelTHOCTel pe3yabTaToB H3MEPEHHH 1
IIOTPELIHOCTEH Cpe/ICTB U3MEPEHHH?

5. Habmromaercst mu kakas-HHOYIb 3aKOHOMEPHOCTD B ITOSIBJIEHHH CJTy4alHBIX
IOTPELTHOCTEH H3MEpPEHUH?

6. Kaxum 0Opa3oM MOXKHO CYHIECTBEHHO YMEHBIIUTH CIy4YaliHble ITOTPEITHOCTH
u3MepeHuii? MOoXKHO JI COBCEM YCTPAaHHUTE CIIy4aiHBIE TOTPELTHOCTH?

7. MOKHO M YCTPaHUTHL CUCTEMAaTHYeCKHe [TOrpenTHOCTH?

8. MoskeT nu cucTeMaTh4ecKas MorpenHoCTh U3MepeHHs U3MEHSTEHCS PU IIOBTOPHBIX
HU3MEPEHHIX OJHOMH U TOif ke HU3MUECKOH BETHYMHBI?

9. Modxert 1 abCOIOTHAS MOTPEIHOCTE H3MEPEHHH B ITOJTHOM Mepe CITyKHTh oKa3aTeleM
TOYHOCTH M3MEpEeHUH?

10. Kax u3MeHseTCS OTHOCUTENBHAS IIOTPEITHOCTE U3MEPEHUH ¢ YMEHBIIIEHHEM
NEeHCTBUTENHEHOTO UIIH U3MEPEHHOTO 3HAUEHUS U3MEPSIEMOM BEIUIUHEI?

IIK-1.2 TIlpoBomut nabopaTopHble HCCIEIOBAHUS, 3aMepbl, AaHAIWU3bl OTOOPaHHBIX
IPUPOAHBIX 00pa3uoB; paboTaTe Ha aHWIMTHYECKOM JlabopaTopHOM 00OpYyIOBaHHH,
UCIIONB30BaTh  ABTOMATH3UPOBAHHBIE CHCTEMBl KOHTPOISA  O9KOJIOIHMYECKOIO  COCTOSHHS
TEPPHTOPHH.
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11. YkaxuTte mpu4uHbl BOSHHKHOBEHHUS IOIPEITHOCTH METOAA H3MEPEHHIA.

12. MoxHO 11 yCTpaHHUTE NPOTPECCUPYIOIIKE TOTPEITHOCTH?

13. TorpemHuocTs MeTOIa H3MEPEHHIA I10 XapaKTepy MPOSBIEHUSI OTHOCHTCS K
CUCTEMATHYECKOM MJIM CIIy4aiHOH IOrpeIHoCcTH?

14. Ykaxcure NpHYMHBI BOSHUKHOBECHHS JONOIHUTEIBHOMN MOTPEITHOCTH CPENCTBA
HW3MEPEHMUA.

15. HeM 06yciioBiieHo HaIH4He THHAMHYECKOH [OIPENIHOCTH CPEACTBA H3MEPEHHSA?

16. IlpuBenuTe KnaccH(pUKALUIO IOTPENTHOCTEH H3MEPEHHS 110 3aBHCHMOCTH aGCOIFOTHOM
IOIPEIHOCTH OT 3HAYEHHUH H3MEPAEMOf BETHUHHEL

17. Yto xapakTepu3yeT TepMHUH «HEONPEeICHHOCTh H3MEPEHHI» ?

18. YkaxkuTe nBa THIIA HEONPEAEIEHHOCTH H3MEPEHHA B COOTBETCTBHH CO CIIOCOGOM OLIEHKH
UX YUCJIEHHOTO 3HAYEHHSI.

19. HasoBuTe npuurHbl pa3pa00TKH HOBOI KOHLIEIIIMH IIPEeICTABICHHS Pe3yIHbTaTOB
M3MEPEHHUI U BBEJIEHUS HOBOTO TEPMHHA «HEOIPEEIEHHOCTh U3MEPEHHUSY.

20. Onpenenure, yeMy paBHa IpeJie/IbHAs IIOTPENTHOCTE, 00YCIOBIEHHAS OKPYTIICHHEM.

4. METOAWYECKHE MATEPHUAJIBI, ONPEIEJSIOIIUE ITPOLE/YPbI
OIEHMBAHMSI 3HAHU, YMEHUM 1 HABBIKOBH OITBITA
JEATEJIBHOCTH, XAPAKTEPU3YIOIIUX STAIIBI ®OPMUPOBAHUSI
KOMIETEHIMIA

KQHTC[!HH OIICHHUBAHHA 3HAHMI oﬁyqa}ognxm IIpHA MPOBEACHHUHU TECTHUPOBAHHUA!

Pesynerar TecTHpoBaHMS OLIEHMBAeTCS IO MPOLEHTHOW IuKajge oueHkH. Kaxmomy
obydJatommemMycs npejyiaraeTcsi KOMIUIEKT TECTOBBIX 3alaHuil U3 25 BOIIPOCOB:
e OTMeTKA «OTJIHYIHO» — 25-22 TIpaBUIILHEIX OTBETOB.
* OTMeTKa «xopomo» — 21-18 npaBUIIBHBIX OTBETOB.
e OTMeTKA «yA0BJIETBOPUTEIbHO» — 17-13 MpaBUIBHBIX OTBETOB.
e OTMeTKa «HeyI0B/IeTBOPUTEIbLHO)» — MeHee 13 MpaBHUILHBIX OTBETOB

e OneHKa «3a4TeHO» JIOMKHA COOTBETCTBOBAThH IapaMeTpaM 000l U3 MONOKUTENBHEIX
OIEHOK («OTIMYHOY, «XOPOIIO», KYIOBIETBOPHTEILHOY).

e OmeHka «He 3a4YTeHO» JIOJDKHA  COOTBETCTBOBaTh  IIapaMeTpaM  OIEHKH
«HEYIOBIETBOPHTEIHEHOY.

e OTMeTKA «OTIMYHO» — BBIIIOJHEHBI BCEe BHJBI y4eOHOM paboTHI, MpeaycMOTpeHHBIE
y4eOHbM TuianoM. OOydJaromuiicss JEMOHCTPHUPYET COOTBETCTBHE 3HAHHMM, YMEHH, HABBIKOB
NPHBEAEHHBIM B TaOJHIAX ITOKAa3aTellaM, OIepHUpPYyeT NPHOOPETEeHHBIMY 3HAHHSAMH, YMEHUSIMH,
HaBBIKAMH, MIPUMEHSET UX B44 CHTyalUsX MOBBIUICHHOW cloxHOcTH. IIpn TOM MoOryTt OBITH
JOMYIIEHBl HETOYHOCTH, 3aTPYJHEHHS IPH aHATUTHYECKHX OIepalusaX, IepeHoce 3HaHWH U
yMEHHil Ha HOBbIE, HECTAHAPTHbIE CUTYAI[HH. —

e OTMETKA «XOPOIIO» — BBIIOJHEHBl Bce BHIBI yueOHOH pabOTHI, MperycMOTpeHHEIE
y4eOHpM 1iaHoM. OOydaromuiicss IeMOHCTPHPYET COOTBETCTBHE 3HAHHMH, yMEHHH, HAaBHIKOB
IPUBE/ICHHBIM B TAONMHIIAX IOKA3aTENsAM, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
HaBBLIKAMH, NPUMEHSET WX B CTaHIAPTHBIX CHTyalusX. [IpH 3TOM MOTyT OBITH JOIYLIEHEI
HE3HAYUTENbHblE OINHOKH, HETOYHOCTH, 3aTpyJHEHHs @pPH AaHAIHTUYECKUX OIepalusX,
nepeHoce 3HAHUHM U YMeHHUI Ha HOBEIE, HeCTaHJapTHEIE CHTYaIlHH.

e OTMeTKAa «yIOBJIETBOPHTEJIBLHO» — He BHINOJIHEH ONWH WK Gonee BHIOOB yueOHOM
paboThl, TperycMOTPEeHHBIX y4yeOHBIM IutaHoM. OOydaromuicsi NEMOHCTPHPYET HENOJIHOE
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COOTBETCTBHE 3HAHMIA, YMEHHH, HABBIKOB IIPUBEICHHBIM B TabIHMILIAaX MTOKA3aTeNAM, JOIYCKAOTCA
3HAYHUTCIIbHBIC OHII/I6KH MPOABIAECTCA YaCTHYHOE OTCYTCTBHE 3HaHHfI yMCHHﬁ HaBBIKOB IIO
psny moKa3zareneil, 00yJarOIIHiCs HCIIBIThIBAET 3HAUYUTENbHEIE 3aTPYIHEHH [IPH onepnponaﬂnn
3HAHUAMH M YMEHUAMH IIPU UX IIEPEHOCE Ha HOBEIE CUTYALHH. —

eOTMeTKA «HEYIOBJIETBOPUTEAbLHO» — HE BBIIOJIHEHBl BHUABI y4uyeOHOH paboThl,
NPEIYCMOTPEHHBIE YYEOHBIM ILIAHOM, JIEMOHCTPHPYET HEIOJIHOE COOTBETCTBHE 3HAHHUIA,
YMEHHUH, HaBBIKOB IPUBEIEHHBIM B TaONUIax IIOKa3aTeNel, IONMyCKaroTCs 3HAYMTENIbHbIE
OMIMOKH, TIPOSIBISIETCS OTCYTCTBHE 3HAHWM, YMEHHUH, HABBIKOB 1O OONBILIEMY psly TMOKa3aTenei,
00yyaroluiicss HCHBITHIBACT 3HAYUTENBHBIE 3aTPYJHEHUS IPU ONEPUPOBAHMU 3HAHUAMH H
YMEHUSAMHU IIPH UX [IEPEHOCE Ha HOBBIE CUTYAIlHH.

5. TOCTYIIHOCTDH 1 KAYECTBO OBPA30BAHUA JJIA JIULL C OB3

IIpu HeobxoaMMOCTH HHBATMIAM U JHILAM C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JJ0POBbBS
IPEAOCTABIIACTCA JOIIOTHHTEIBHOE BpEMA IIA IIOATOTOBKH OTBETA Ha 3a4ECTE.

IIpn mpoBeseHHH IIPOLENYPHl OLIEHMBAHUS PE3YNbTATOB OOYYEHHS MHBAIUIOB M JIHI] C
OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI MOI'YT HCIIOJB30BAThCA COOCTBEHHBIE TEXHUYECKHE
CpeJICTBA.

[Tpouenypa oueHuBaHUS pe3ylIbTATOB OOYUYEHUS WHBAIUIOB W JIUI] C OrpPaHMYEHHBIMU
BO3MOKHOCTSIMH 3/I0pOBbsl [0 JUCLMIUIMHE [IpedycMaTpUBaeT IperocTaBieHie HHpopMalnuy B
(opMax, aJanTHPOBAHHBIX K OTPAHHYEHUSAM UX 3JJ0POBBSI M BOCIPUSATHS HH(POPMAIIHH:

— B [1e4aTHOH (OpME YBEIMYEHHBIM IIPHPTOM,

JIng nun ¢ HapyIIeHUAME 3peHHUS:
— B (hopMe BNEKTPOHHOIO TOKYMEHTA.

— B re4yatHo# (opme,

Jlnst I ¢ HapyIIeHUsIMH CryXa:
— B (hopMe 3IEKTPOHHOI0 TOKYMEHTa.

JIst U1 ¢ HapyIIEHUSIMH OTIOPHO- — B Te4aTHOH (opMe, anmapara:
JBUTraTEeJIFHOTO anmnapara — B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

Ilpr npoBemeHMH MPOLENYPHl OLEHHUBAHUS PE3yIbTATOB OOYUYEHHS MHBAIHIOB M JIHI C
OTpaHHYEHHBEIMH BO3MOJMKHOCTSIMH 3JIOPOBBSI IO IUCIHUIUIMHE OOecneuynBaeT BBINOJIHEHHE
CIIeJIYIOIIMX JIOTIOJHUTEIbHBIX TpeOOBaHUH B 3aBUCMMOCTH OT MHIUBHIyalbHEIX OCOOEHHOCTEH,
obyyaromuxcst:

a) MHCTPYKIHMS IO TOPSIKY IPOBEACHUS IIPOLEAYpPhl OLIEHUBAHUS IIPENOCTABISETCS B
noctynHod gopme (yCTHO, B MUCBMEHHOM (hopme);

0) mocTymHas (GopMa MpeaoCTaBlIeHHs 3aaHii OLEHOYHBIX CPEICTB (B Ie4aTHOH ¢opme,
B meyaTtHOH QopMme yBenndyeHHBIM MIpudTOM, B (OpME 3IEKTPOHHOIO JOKYMEHTA, 3a/laHus
334U THIBAIOTCS NIPETIOIaBaTENIEM);

B) mocTynHas (opMa MpeIoCTaBlIeHIs OTBETOB Ha 3aaHus (IIHCbEMEHHO Ha Oymare, Habop
OTBETOB HAa KOMITBIOTEPE, YCTHO).

[Tpu HeoOXOMUMOCTH JIIs 00YYaIOIUXCs ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 310POBbS U
HHBAIMIOB IIpOLEAypa OLEHHUBAaHHS DPE3yabTaTOB OOYYEHHA IO [MCIUIIIMHE MOXET
IIPOBOJIUTECS B HECKOJIBKO ATAMOB.

[IpoBenenune mpollenypHl OIEHUBAHHS pE3YNBTaTOB OOyueHHs MHBAJIMAOB M JIHI[ C
OTpaHHYEHHBEIMH BO3MOYKHOCTSIMH 3[0POBbS JIONYCKAETCA C MCIOJIb30BAHHEM IHCTAHIIHOHHBIX
00pazoBaTeNnbHEIX TEXHOIOTHH.
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AHHOTanHs paboueii nporpaMMBbl JUCHHMILIHHBI
®TI.B.2 «MeTpoJiorusi»

Yposens Beicuiero oopazopanusi BAKAJIABPUAT
Hanpagsaenune noaroropkn 06.03.01 Buosorus
IIpoduas I'eHeTHKA JKMBOTHBIX
Popma o0yueHHsI OUHAA

esk ocBOEHHs NHCIMIIMHBL: JaTh CTYJSHTaM OCHOBOIOJAramollie Mop(onoruueckue 3HaHus 06
OCHOBHBIX MOHATHAX H ONpPE/IENECHHAX METPOIOrHH, IPHHI{HIIAX ACHCTBAA aHATOTOBBIX H LIM(POBBIX CPEACTB
M3MEPECHHI, OIpeAeeHHH METPOJOTHUECKHX XapaKTepUCTUKH CPelCTB H3MepeHHii, cmocofax Mx
HOPMHMPOBaHHS M MpEJCTaBJEHHs, METOJAaX U crocobax M3MepeHUil 3MeKTPUUYECKUX M HedIEKTPHUECKHX
BEJIM4HH, OCHOBAX CTaHJAPTH3AIHH H CEPTH(HKALIHH.

MecTo JHCUHIIHHBI B y4eOHoM mnaaHe: jucuumuimHa OTI.B.2 «MeTposorus» OTHOCHTCH K
akynpratuBHON AucuuniMHe yyeOGHOro niana HanpasneHds noarotosku 06.03.01 Buosorus, npopuinb
I'eHeTHKa XXHBOTHBIX, OCBaUBaeTCs B 4 ceMecTpe.

TpeGoBanust K pesy/jbTaTaM OCBOGHHSl JHCUHIUIHHBI: B PE3yNbTaTe€ OCBOEHHS IMCIMILIMHBI
(OPMHPYIOTCS CEAYIOLINE KOMIIETEHUHH:

ITK-1 crnocoGeH 3KCILIyaTHPOBATH COBPEMEHHYIO anmapatypy ¥ o0opyHoBaHHE Ui BBINOJIHEHHS
Hay4YHO-HUCCIIEI0BATENBCKUX MONEBBIX U N1ab0paTOpHBIX OHOJIOrHMYecKHX pabor.

[1K-1.1 ITpumeHsieT B cBoeif MEATENBHOCTH aHAJIWTHYECKOe JlabopaTopHoe o6opya0BaHHE; CPECTBA
BLIYMCIIHTENBHOM TEXHHKH, KOMMYHHKALIMH ¥ CBS3H;

INK-1.2 TIpoBomuT snabopaToOpHblE HCCIEAOBaHMs, 3aMeEpbl, aHalu3bl OTOOpPAHHBIX TMPHPOIHBIX
006pasioB; paboTaTe Ha aHATHTHYECKOM JlabopaTopHOM 000OPYAOBAHHH; HCIIOJIB30BATh ABTOMATH3HPOBAHHbIE
CHCTEMBI KOHTPOJIA 3KONIOTHYECKOTO COCTOSHUS TEPPHUTOPHH.

Kparkoe comep:xanne aucuumianHbl: @usnueckne BenwuuHbl. OmnpeseNieHHe METPONOTHH W
OCHOBHBIE 3Tallbl ee pa3BuTus B Poccuu u 3a pybexom. [Nonoxenus 3akoHa PO o6 obecneyeHuH equHCTBA
u3MepeHuil. @yHnaMeHTanbHble (PH3MYECKHE MOCTOSHHLIC. DTajJoHbl OCHOBHBIX enuuul CH. HMamepenue -
¢usnyeckux BemuuuH. IloHATHe H3MepeHusa. Metoabl W cpeactBa u3mepenuil. Kpurepuu kauecTBa
H3MepeHHd M BHMIBl NorpellHocTed. [IpuHOMNBI OnMcaHus M oOUEHWBaHWS morpeiiHocTed. [Ipamble
H3MEpeHHs ¢ MHOIOKpaTHbIMM HaOmoneHusMu. MeTponoruss W HayuyHble wuccliefoBaHHS. (CHOBBI
CTaHJApTH3aLMM B Hay4HbIX MccnefoBaHusx. OOpaborka paHHbiX. [locTpoeHHe W XpaHEHHE ILKAIL.
IlpencraBnenue pesynbraTa u3Mepenus. Murtepnperanus pesynsrata. Kitacchl TOYHOCTH —CPEACTB
H3MEpPEHHIl.

KpaTkas TpyA0EMKOCTb AUCHUIJIMHBL COCTABNAET 2 3auéTHbIe equHUIIEI (72 yaca).
HToroBplii KOHTPOJIb M0 AUCIHILIHHE: 3a4eET.



