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1. IIEJM ¥ 3AJAYM TUCIIATLIMHBI

OcHoBHas UeJab MUCLHUIUIMHEI IPH MOATOTOBKe OakanaBpoB mo Hampasinexuio 06.03.01
buomorus, mnpoduns bBuoskonorus, cocrour B TOM, 4YTOOBI JaTh  CTYIAEHTaM
OCHOBOMOJIArarIye Mopdonorudeckue 3HaHUS 00 OCHOBHBIX IOHSTHAX M OIpEAeTIeHHSIX
METPOJIOTHH, TIPHHLHUIAX JeHCTBUS aHAIOrOBBIX M IM(PPOBBIX CPEACTB H3MEPEHH,
ONpEJEICHUH METPOJIOTHYECKHX XapaKTePUCTHKH CPEICTB H3MEpEeHHH, crnocobax HX
HOPMHUPOBAaHHMs M MPENCTABIECHHs, METOAAaX M crmocobaX H3MepeHHH SJIEKTPHYECKHX H
HEINICKTPHIECKUX BEJIMYMH, OCHOBAX CTaHAAPTH3AIMH U CEPTH(HKALIHH.

JInst mocTHyKeHHs IIOCTABIEHHOM Lei He0OX0UMO PELIHTE CIEAYIOIIHE 3aAA4M:

a) OOwmeoOpazoBaTenpHas 3afauya  3aKkiIioyaeTcs B YIIYOJNEHHOM —O3HAKOMIIEHHH
CTY[ICHTOB C OCHOBaMH IIPOBEJEHHMsS HM3MEPEHHH M pacueToB (PU3MYECKHX BEJHYHMH H JaeT
(GynraMeHTanbHOE €CTECTBEHHOHay4yHOE 0Opa3oBaHHE B COOTBETCTBHH C TpeOOBaHHIMH,
IPENBABJIAEMBIMH K BBICIIMM YUeOHBIM 3aBe/ICHUAM OHOJIOrHYECKOro ITpoduIIs.

0) [Ipuxnannas 3amada ocBellaeT BONPOCHI, Kacarolluecs BHIOOpA METOIMK MPOBEIEHUS
U3MepeHHi, 00pabOTKM SKCIEPUMEHTAILHBIX DPE3yJIbTATOB M TOTPEITHOCTEH H3MEpPEHHBIX
BEJIMYMH B HAyuyHBIX MCCJIENOBAHHAX, M CO3/aeT KOHUENTyalbHyio 0a3y Ui peain3aliiu
MEXJIMCUHUIUVIMHAPHBIX CTPYKTYPHO-JIOTHUYECKHX CBsi3edl ¢ IeNbio BBIPAOOTKH HAaBBIKOB
€CTECTBEHHOHAYYHOTO MBIIILICHHS.

B) CnenuasnbHas 3afada COCTOMT B O3HAKOMJIEHHM CTYJEHTOB C COBPEMEHHBIMH
crniocobamu BeIOOpa CpefcTB U3MEPEHU I B COOTBETCTBHH € TpeOyeMOoii TOYHOCTBIO H YCIIOBUSIMH
OKCIUTyaTallMM JUIs peleHHs mpoOyieM OHOJOIMHM Kak HayKH, a TakXe HMCEIOIHMHCS
JOCTHKEHUSMH B 3TOH 00J1aCcTH.

2. IEPEYEHD IINTAHUPYEMBIX PE3VJIIBTATOB OGYUYEHMUS 11O
AUCHUIUIMHE (MOAYJII0), COOTHECEHHBIX C ITAHUPYEMbBIMHA
PE3VYJIBTATAMH OCBOEHHS OBPA3OBATEJILHOI1 !'POT'PAMMBI

B pesynnTare OCBOGHMS IUCHMIUIMHBI 00YYAIOIUICH TOTOBUTCSH K CIEAYIOIIMM BHIaM
JeATeJIbHOCTH, B COOTBETCTBHM ¢ oOpazoBatensHbiM cranzaprom OGI'OC BO 06.03.01
buonorus, npoduns bruoskonorus.

Buel npodeccHOHaANIBHOMH JesTeIbHOCTH:

Hay4YHO-HCCJIEJOBATEIIBCKasa NEATECIIEHOCTE

KoMnerenuuu o0y4aroumerocsi, opMupyembie B pe3yjibTaTe ¢eB0eHHA JMCHHIIMHBI

H3yuenue JUCLMIIIHHBIL JOJIKHO CPOPMUPOBATH CIIEAYIOLHE KOMIIETCHIIHH:

A) npodeccnonansubie komnerenuuu (I11K)

IIK-1 cnocoben skcIulyaTHpoBaTh COBPEMEHHYIO ammapaTrypy M o0opyHoBaHHE [UIs
BBINIOJIHEHHS] HAYYHO-HCCIIEI0BATENBCKUX ITOJIEBBIX U JIabopaTOpHEIX O110JIOIHYECKHX padoT.

[TK-1.1 IIpuMeHsET B CBOECH AEATENBHOCTH aHAIIMTHYECKOE J1aboniTopHOe 000pyI0BaHHE;
CpeacTBa BBIYHCIIHTEIBHOH TEXHHKH, KOMMYHHKaIlU1 U CBA3H,

[1IK-1.2 TlpoBomgut naGopaTOpHBIE HCCIEIOBaHUsA, 3aMepbl, 2HAIM3BI OTOOpAaHHBIX
IPUPOIHEIX 00pa3moB; paboTaTh HA aHAIUTHYECKOM JiabopaTopHOM — 00OpYIOBaHHH;
HCIIOJIb30BaTh  aBTOMATHU3MPOBAHHBIE CHCTEMBl KOHTPOJS  3KOJOIHMYECKOTO  COCTOSHHUSA
TEPPUTOPHIA.



3. MECTO JUCHUILTUHBI B CTPYKTYPE OIIOII

Juciumimna @OTJ.B.2 «Metpormorusa» spisgercs (akyIbTaTHBHOH  JHCIMILIHHOMN
(emepanbHOro rocyapcTBEHHOr0 00pa30BaTEIBHOTO CTAHIAAPTA BLICHIEr0 OOPA30BaHHSA IO

Hanpasienuto noAarotoBku 06.03.01 Buonorus, npoduns Buoskosorus (YpoBeHb BBICIIETO
obpa3oBaHus OakanaBpHar).

OcpauBaercs B 4 cemecTpe.
Hucuuniuua  «MeTponorus» — sBisgercss (akyJIbTaTHBHON, JOIOJHSIONMIHE JPYrHe
JUCILHUILIMHBI €CTECTBEHHOHAYYHOT O PO UIIs, HapuMep:
1. AHaJIMTHYECKAS XUMHUS.
. Hayku o 3emne (mourosenenue).
. Undopmatrka u coBpeMmeHHbIE HHOOPMAIHOHHEIE TEXHOJIOTHH.
. buoxumus.
. Bbuoduzuka.
. OU3UKO-XHUMHUYECKHE METO/IbI aHAIIH3A.
. Ou3nyeckas ¥ KOJUIOHIHAS XUMHS.
. Ou3uka OMOJIOTHYECKHX CHCTEM.
. O0was 3KoNorus.
10. Dxoyoruueckas SKCIepTH3a.
11. DxonoruuecKkuit MOHUTOPHHT.
12. Pagmnobuonorus.

DN BN

4. OFBbEM JUCHUIIJIMHBI “METPOJIOI' U51”
Obbem qucnmnanHb! “MeTtposiorus” JUIst 04HOH GopMbI 00yUeHHSsI

Bcero 4
Bup y4ue6Hoii paboTsl JacoB Cemectp
AyIHMTOpHBIE 3aHATHS (BCEr0) 32 32
B ToM uucre: - -
Jlek1uu, B TOM UHCIIE 16 16
HWHTEePaKTHBHBIE ()OPMBI
[TpakTuueckue 3anarus (113), u3 16 16
HHUX:
[IpakTHyeckas MOArOTOBKA
CamocTosiTe/IbHast padoTa 40 40
BCEro)
Bun mpomMexyTtounoit 3ager 3auer
arTecTaluu (3a4er, SK3aMeH)
O06mas TpyA0eMKOCTh Yachl / 72/2 72/2
3a4YeTHBIE eUHHIIBI
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6. IEPEYEHb YYEBHO-METOANYECKOT'O OBECTIEYEHUA J1JIA
CAMOCTOATEJBHOU PABOTbI OBYYAIOIIUXCS ITO JUCITUTIIMHE

6.1. MeToauueckue yka3aHHsl U1l CAMOCTOSATEILHON paboThI
1. Mycradaes, I'. A. Opranusanus i npoBeJeHHe TOBEPKH M UCIIBITAHUS CPEACTB H3MEPEHHI
y4eOHo-MeTonudeckoe Iocobue / I'. A. Mycradaes, A. 0. AnmkeeB. — BiajukaBkaz :
Topekuii 'AY, 2019. — 32 c.
6.2. JIutepaTypa 1JIsl cCAMOCTOSATEJILHOMH PaGoThI
1. lymun, C.H. Texnudeckne uaMepenus : yuebro-meroaudeckoe nocobue / C.H. I'ymun. —
3-e. — Kupos : Barckas 'CXA, 2017. — 102 c. (nara obpaienus: 19.06.2025).

7. IIEPEYHEHb OCHOBHpﬁ U NONOJHUTEJBHOM JINTEPATYPBI,
HEOBXOIUMOU OJIsSI OCBOEHUS AU CITAIIINHBI

A) ocHOBHAasl IUTEpaTYypa:

1. Mycradaes, I'. A. Opranusaius u NpoBeAeHHE MOBEPKH W KCILITAHHS CPEICTB
H3MepeHuid : ydeOHo-meromuueckoe mocobue / I A. Mycradaes, A. 0. AnukeeB. —
Brnanukaskas : I'opckuii 'AY, 2019. — 32 c. (mata obpammenus: 19.06.2025).

b) nonoaHuTEILHAS JIUTEpATYpa:

1. Tponenko, M.A. Metponorus, cepTudHuKalus ¥ cTaH apTH3anus : yueOHoe nocobue /
H.A. Tpouenko, M.B. TapacoBa. — Owmck : Omckuii 'AY, 2014. — 108 ¢. — ISBN 978-5-
89764-414-8. — TexkcT : anexTpounsli / (nara obpamenus: 19.06.2025). — Pexum gocTyma:
JUISl aBTOPH3. OTH30BaTEIICH.

2. lllknap, M.®. OcHOBBI Hay4HBIX HCCIEJOBaHHI @ yuebHOe mocobue / M.®. Hlkmap. —
6-e m3n. — Mockga : Jlamkor u K, 2017. — 208 c. — ISBN 978-5-394-02518-1. — Tekcr :
3NEeKTPOHHBIH // (mata obpamenus: 19.06.2025).

8. IEPEYEHL PECYPCOB HH®OPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHON
CETH «MHTEPHET» HEOBXOJAUMBIE JJI51 OCBOEHUSA TUCIHUAILINHBI

JInsi NOATOTOBKH K NPAKTHYECKHUM 3aHSTHSIM M BBEIMOJHEHHS CAMOCTOATENBHOM paboTEI
CTYIEHTEI MOT'YT HCIIOJIB30BaTh cleaytouue MHTepHeT-pecypeh:
1. https://www.bipm.org — caiit MexnyHapogHoro 6:0po Mep ¥ BECOB.
2. http://opendata.cern.ch — baza nanueix [{EPH.
3. https://data.mendeley.com — CepBuc moucka Hay4HBIX JaHHBIX.

DAEeKTPOHHO-0MOJIHMOTEYHbIE CHCTEMBbI:
1. 3BC «CIIbI'YBM»
2. Hayunas anekrponnas oubnuoreka ELIBRARY.RU
3. Poccuiickas HayuHas CeThb

4. Baza gaHHBIX MEXIVHAPOIHBIX HHIEKCOB HayyHoro nutuposanus Web of Science

9. METOAUYECKHUE YKA3AHMS JUISI OBYYAIOIUXCSI IO OCBOEHUIO
TACTTATINHBI

Mertonuueckie peKOMEHJALHWH JUIs CTYOEHTOB — OTO KOMIUIEKC peKOMEHJalui u
pa3bsACHEHMH, ITO3BOJIIONIMX CTYIEHTY ONTHUMaIbHBEIM 00pa3oM oOpraHu3oBaTh IIpollecc
HU3y4YeHHS TAaHHOH MUCIIUILINHEIL.

Copepxxanne METOANYECKHX PEKOMEH/IAIMM, KaK IPaBHIIO, MOJKET BKIIIOUATh:



1. CoBersl Mo IUIaHMPOBAaHWIO W OPTaHM3AlMM BPEMEHH, HEOOXOAMMOIO HA H3ydYeHHe
aucuMIuinHbl. OmHcaHHe IOCNIeNOBATENbHOCTH NEeHUCTBHH CTyIEeHTa, WM «CLEHapHii
M3Y4EHHS JUCLUTUINHBIY.

YTpeHHee BpeMs SBNIAETCS CAMBIM ILIOJOTBOPHBIM JUIS yuebHOM paboTs! (¢ 8-14 vacos),
3areM Tmocieobenennoe Bpems (c16-19 wacoB) u Beuepree Bpems (¢ 20-24 yacos). Camplii
TPYIHBIH MaTepHal PEKOMEHIYeTCsS K M3y4eHHIO B Havajle KaXKIO0ro BPEMEHHOTO MHTEpBaa
nocne orabixa. Yepes 1.5 waca pabotsl HeoOxomum nepepeiB (10-15 MuHYT), yepe3 4 uaca
paboTEI MepephIB JIODKEH COCTaBIATh 1 wac. UacThio HayyHOI opraHusalum TpyZa SBISCTCS
OBJIAJICHHE TEXHUKOH YMCTBEHHOTO Tpy/a. B HOpMe CTyZeHT TOMDKeH yaemsITh yueHuo okoo 10
4acoB B JIeHb (6 4acoB B By3e, 4 yaca — JoMa).

1. Pexomenparuu 1o paboTe Hajl JIEKIHOHHBIM MATEPUAIOM

ITpu moAroToBKE K JNEKIMU CTYACHTY PEKOMEHyeTCs:

1) npoCcMOTpeTh 3amMCH MPEANIECTBYIOEH JTeKIMU W BOCCTAHOBHTH B IAMATH paHee
H3y4YeHHBIH MaTepHa;

2) moNe3HO IPOCMOTPETE U MPEACTOSIIMIM MaTepua Oy aylieit JeKIuu;

3) ecnu 3amaHa caMOCTOSITeNbHAS NPopaboTKa OTJENBHBIX (PparMeHTOB TEMBI IIPOIIIONH
JIEKLIMH, TO €€ HAJO BBITIOJIHUTH HE OTKJIaJ(bIBas;

4) ICUXOJIOrMYECKH HACTPOUTHCS Ha JIEKIIMIO.

Ora pabora BKIIOYaeT JBa OCHOBHBIX OJTama: KOHCIEKTHPOBaHHE JIEKUHH H
IOCIEIYIOIIYI0 paboTy HaJ JIEKLIHOHHBIM MaTEpPHAJIOM.

ITon KOHCHIEKTHpOBaHHEM MOJpPa3yMeBAalOT COCTABJIEHHE KOHCIEKTa, T.€. KpaTKOro
IMCEMEHHOTO H3JIOXKEHHS COJEepXKaHHs 4ero-aubo (YCTHOrO BBICTYIUIEHHS — PEuH, JIEKIIHH,
JIOKJIaJIa ¥ T.II. WJIM NMChbMEHHOIO UCTOYHHMKA — IOKYMEHTA, CTaTh, KHUTH U T.IL.).

Meroguka paboTel NpH KOHCIEKTUPOBAHHHM YCTHBIX BEBICTYIJICHHH 3HAYHTEIBHO
OTJIMYAETCHA OT METOJIMKH PabOTHI IPU KOHCIIEKTUPOBAHHK MHCHbMEHHBIX HCTOYHHKOB.

KoHcnekTupys: nucbMeHHBIE MCTOUHHUKH, CTYJEHT MMEET BO3MOXHOCTH HEOJHOKpPATHO
IIPOYUTATh HYKHBIH OTPHIBOK TEKCTa, MOPa3MBICIHTh HaJl HUM, BBIJEJIUTH OCHOBHBIE MBICIIH
aBToOpa, KpaTko copMyaHpoBaTh HX, a 3aTeM 3amucaTb. [Ipd HEoOXOIMMOCTH OH MOJXKET
OTMETHUTh U CBOE OTHOIIEHHE K 3TOH Touke 3peHus. Ciymas ke JNEKLIHIO, CTYyJeHT OOJNBIIyIO
4acTh KOMILJIEKCA YKa3aHHBIX BBIIE pabOT MOJIKEH OTKIAALIBATH Ha JPYroe BpeMs, CTPEMSChH
HCIIONIE30BaTh KaXKyl0 MUHYTY Ha 3alliCh JIEKIMH, a HE Ha ee OCMBICIIEHHE — JUIsS 3TOr0 Y)Ke He
ocraercs BpeMeHH. [lo3TOMy INpH KOHCIIEKTHPOBAHHMH JIEKIUH DPEKOMEHIYeTCs Ha KaXJIoH
CTpaHHILE OTAEIATH OIS JJIs IOCIEAYIOMIMX 3aHucell B TOMOJIHEHHE K KOHCIIEKTY.

3anmucaB JIEKIHI0O WM COCTAaBHB €€ KOHCIEKT, He CIEeAyeT OCTaBIATh paboTy Han
JIEKLIMOHHBIM MAaTepHaJIOM [0 Hayajla IOJArOTOBKM K 3adeTy. HyHO Ipozenatb Kak MOXKHO
paHblie Ty paboTy, KOTOpas COIPOBOMKAAET KOHCIEKTUPOBAHHUE MHCHMEHHBIX HCTOYHHKOB H
KOTOPYIO HE yIaJoch CIeNaTh BO BpeMs 3alliCcH JIeKIIH, - IPOYecTh CBOH 3aliCH, pacumppoBas
OT/IENbHBIE COKPALIEHUS, IPOAHAIU3UPOBATE TEKCT, YCTAHOBHTH JIOTHYECKHE CBS3H MENKAY €ro
3JIEMEHTaMH, B PAJe ClIydaeB IOKa3aTh MX rpa)MucCKU, BBIOCIHTH IJIaBHBIE MBICIH, OTMETHTD
BOIIPOCHI, TpeOyloliue  JONOJHHTEIbHOH  00pabOTKH, B  YacTHOCTH, KOHCYJILTAIlHH
NpenoaaBaTes.

ITpu paGoTe Ha/l TEKCTOM JIEKIIMH CTYJEHTY HE0OX01uMO 06paTHTh 0co00e BHUMAaHUE HA
npoOeMHBIE BOIIPOCH], OCTaBJICHHBIE MPETNOAaBaTeNeM IIPU YTCHUHU JIEKLHHU, a TaKXkKe Ha €ro
33JJaHUs H PeKOMEHJaluH.

Jnst Kaxmoil JIeKIMH, NPaKTHYECKOTO 3aHATHA M JlabopaTopHOW paboThI MPHBOAATCS
HOMEpP, TEMa, IMEPEYCHb pacCMaTpUBAE€EMBIX BOIIPOCOB, o0BpeEM B yacaX W CCBUIKH Ha
pekoMeHiyeMyto Jureparypy. Jlis 3aHsATHI, TPOBOJUMBIX B HHTEPAKTUBHBIX (popMax, MOJDKHA
yKa3bIBaThCSl UX OPraHM3alMoHHAas (opMma: KOMIIBIOTEPHAS CHUMYJIALMS, JE0Bas MM pojeBas
urpa, pa3dbop KOHKpPETHOH CUTyalluH H T.JI.

2. PekoMeHIAIUH 10 TIOATOTOBKE K IPAKTHYECKUM 3aHATHSM

[IpakTiyeckue (ceMHHApPCKHE) 3aHATHSA COCTARMSAIOT BXKHYIO 4acTh MpoecCHOHAIBHOM

IIOATOTOBKH CTyAeHTOB. OCHOBHAs 11€JIb MPOBEJICHUS NMPAKTHUECKUX (CEMHHApPCKHX) 3aHATHH -



(OpMHpPOBaHHE Y CTYIEHTOB aHAIMTHYECKOTO, TBOPUECKOrO MBIIUIEHHS IMYTeM NpuoOpeTeHus
NPaKTHYECKUX HABBIKOB. Tak ke MPaKTHUECKHE 3aHATHS IPOBOJATCSA C IENBIO yriyOneHus H
3aKperieHHs 3HaHUM, MOTyYeHHBIX Ha JIEKIUSIX M B IpoIecce CaMOCTOATENbHON paboThl Han
HOPMaTUBHBIMM JIOKyMeHTaMM, Yy4eOHOH M HayuHo#f jurepatypoit. IIpu moAarotoBke
IIPAKTHYECKOMY 3aHATHIO IS CTYIEHTOB HEOOXOAMMO HU3YUHUTh MM MOBTOPUTH TEOPETHUYECKHH
MaTepual 10 3aJJaHHOH TeEME.

HpH MOATOTOBKE K INPAKTHYECKOMY 3aHATHIO CTYNEHTY PEKOMEHAYETCA NIPUACPKUBATECA
CJIEAYIOLIETO aJlfOPHTMa,

1) 03HaKOMHUTBCS € IUTAHOM NPEACTOSILETO 3aHATHS;

2) mnpopaboTaTe IMTEpaTypPHBIE MCTOUHHMKH, KOTOpbIE OBUIM pPEKOMEHIOBAaHBI, H
O3HaKOMHTBCS C BBOOAHBIMH 3aMEYaHUSAMU K COOTBETCTBYIOIIUM pas3jiciiaM.

MeToauueckre yka3aHHS K IPaKTHYECKUM (CEMMHAPCKHM) 3aHATHSAM 10 JUCHHUILIHHE
Hapsny ¢ paboueit mporpamMmoil u rpagukoM y4eOHOro npolecca OTHOCSATCS K METOJAHYECKHM
JIOKYMEHTaM, OIIpeJIe/ISFOIUM YPOBEHb OPraHU3aluy M KauecTBa 00pa3oBaTeIbHOro Ipouecca.

Coneprkanue NpaKTHYECKUX (CEMUHAPCKUX) 3aHATHH Qukcupyercs B pabodnx y4eOHBIX
IporpaMMax AUCIMIUIMH B pa3zenax «llepedeHb TeM MpakTHUYeCKUX (CeMUHAPCKUX) 3aHATHI.

Baxkueiinieii cocrapisitorieit 1r060i GopMBI MPAaKTHYECKUX 3aHSTHH SBISIOTCS 3aJaHus.
OcHoBa B 3aJJaHHH - NIpUMEP, KOTOPHIH pa3bupaeTcst ¢ MO3ULMHA TEOPHH, Pa3BUTOH B JIEKIUH.
Kak npaBuiio, 0CHOBHOE BHUMaHHE yAeNnseTcs (OPpMUPOBAHUIO KOHKPETHBIX YMEHHH, HaBBIKOB,
YTO M ONpEJENsieT COAEp)KaHHe NEATEIbHOCTH CTYIEHTOB - pelleHHe 3aiady, JlabopaTopHble
paboTel, yTOUHEHHE KaTeropuil M MOHATHH HayKH, SBISIIOIIMXCS MPEANOCHUIKOH IpaBHJIBHOTO
MBILUICHUS U PEYH.

[TpakTHYeckHe (CEMUHAPCKUE) 3aHATHS BEITOIHAIOT CIICAYIOIIHE 3a1a4u:

- CTHMYJIMPYIOT pEryjispHOe H3y4YeHHe pEeKOMEHIYeMOH IuTeparyphl, a Takke
BHHUMATEIIBHOE OTHOLIEHHE K JIEKIITHOHHOMY KYpCY;

- 3aKpelyisA0T 3HaHHA, TMOJYUYECHHBIE B TIIpolecce JICKIIHOHHOI'0 06y‘-¥€HHH H
CaMOCTOSITENBHOM PabOTEI Hall TUTEPATYPO;

- pacHIMpsIOT 00BEM MpodecCHOHANBHO 3HAUMMBIX 3HAHUH, YMEHHH, HABBIKOB,

- NO3BOJIAIOT IIPOBEPHUTH IPAaBUIIBHOCTE paHee IMOMYYEHHBIX 3HAHUH,

- IPUBHUBAIOT HABBIKHA CaMOCTOSTENEHOIO MBIILIJICHHS, YCTHOT'O BBICTYILIEHHS,

- c10coOCTBYIOT ¢BOOOIHOMY OIIEPUPOBAHHIO TEPMHUHOJIOTHEH;

- TIPENOCTaBISIOT IIPENOJABaTEN0 BO3MOXHOCTh CHCTEMAaTHYeCKH KOHTPOJIHMPOBATH
YPOBEHb CaMOCTOSITEILHOH PaboTh! CTYJEHTOB.

MeToauueckie yKka3zaHHS K MPaKTHUYECKHM (CEMHHApPCKHM) 3aHATHAM II0 JHCLHIUIHHE
JIOJDKHBI OBITH OpPHEHTHPOBAHBI HAa COBPEMEHHBIE YCJIOBHS XO3AHCTBOBAaHHA, IEHCTBYIOIIHE
HOpMaTHBHBIE JIOKYMEHTBI, IIEpEJOBLIC TEXHOJIOIMHM, Ha IIOCJIEJHHE JIOCTHXXEHHS HayKH,
TEXHHKH M IPAKTHKHK, HA COBPEMEHHBIE NPEJCTABICHHS O TEX MM HHBIX SBJIEHUAX, H3y4aeMor
IEHCTBUTENBHOCTH.

* Pexomennanuu rno pabote ¢ JIMTepaTypoii.

PaboTa ¢ nuTepaTypoii BayKHBIN 3TAll CAMOCTOSTENILHOM paboThI cTyZeHTa 10 OCBOEHHMIO
IpeaMeTa, CoCOOCTBYIOUIMI He TONBKO 3aKpeIICHHIO 3HAHMH, HO H PAaCIlHPEHHIO Kpyrosopa,
YMCTBEHHBIX CIIOCOOHOCTEH, MaMATH, YMEHHIO MBICJIMTh, H3JlaraTb H IOATBEPKIATH CBOH
rumnote3sl ¥ uaed. Kpome Toro, pa3BHBAIOTCS HAaBBIKH HAay4YHO-HCCIIENOBATENLCKOH pabOTHI,
HeOOX0IMMBIE B JayibHeH el npodecCHOHANBHOI NeITENbHOCTH.

[Mpucrynas K HM3y4EeHHIO JMTEpaTypbl MO TeME, HEOOXOIUMO COCTABIIATH KOHCIIEKTHI,
BBIMUCKH, 3aMeTKH. KoHcnekTHpoBaTh B 0043aTelIbHOM IIOPSIAKE CIEAYET TPY/bl TEOPETHKOB,
KOTOpBIE MO3BOJISIOT OCMBICIHTEL TeOpeTHUeCKUi Oasuc ucciieoBaHHs., B oCTambHOM MOXKHO
OTPAHMYHTLCA BBITHCKAMH M3 M3YYEHHBIX HCTOYHMKOB. Bce BBIMMCKH, LUTAaTHl 00A3aTENBHO
JOJKHBI HMETH TOYHBIA «0OpaTHEIH anpecy (aBTop, Ha3BaHHE padOTHI, MO U3/1aHUs, CTPAHHUIIA H
T.11.). JKenaTenpHO HamHcaTh COKpALleHHOE Ha3BaHHE BOIIPOCA, K KOTOPOMY OTHOCHTCS BBIITHUCKA
W nurara. Kpome Toro, HeoOXOJHMO Hay4YHThCA Cpa3sy IKe COCTaBJIATL KapTOTEKYy
CHenuanbHOM THTepaTyphl U MyONHKalnuMi MCTOYHHMKOB, KaK IPEIIOKEHHBIX IPEINoJiaBaTelieM,



TaK W BBIABJICHHBEIX CAMOCTOATENIEHO, a Takxke oOpaTuThes K Oubmuorpaduyeckum
CIIpaBOYHHMKAM, JIETOIIMCH JKYpPHAlIbHBIX cTaTeif, KHIDKHOM JIeTONMHCH, pedepaTHBHBIM
KypHanam. Ilpu stom nyGiaukanuu MCTOYHMKOB (cTaTeif, Ha3BaHMA KHHT W T.J.) ITHCATh Ha
OTJAENBHBIX ~ KapTOuKaX, 3allojHATh  KOTOpble  HEOOXOMMMO  COIJIaCHO  IpaBMJIaM
Oubnuorpadguueckoro onmcanus (paMuans, MHHIMANEI aBTOpa, HasBaHve paboTel. MecTo
M3/1aHUS, M3JaTeNbCTBO, IO HM3JaHMS, KOJIMYECTBO CTPAHHUIl, a Ui JKYPHAIBHBIX CTaTed —
HasBaHME XKypHana, roA M3AaHusA, HoMmepa crtpanul). Ha kaxmolt kaprouke uenecooOpazHo
(puxcHpoBaTh MBICTL aBTOpa KHUTH MM (DaKT M3 3TOH KHHTH JIHIIb 1O OJHOMY KOHKDETHOMY
Bonpocy. Eciu B paGorte, maxxe B ToM ke ab3ane wid Qpase, comepiaTcs eie CykIeHHsS WM
(axThl 110 IPyroMy BOIIPOCY, TO HX CIEAYET BBIIHCHIBATE Ha OTAEIBHYIO KapTouky. M3noxeHHe
MOJDKHO OBITH CXKATBIM, TOYHBIM, 6€3 CyOBEKTHBHEIX OlleHOK. Ha 060poTHOI cTOpoHE KapTouku
MOXHO JieJlaTh COOCTBEHHBIE 3aMETKH O JAaHHOM KHHIe WM CTaThe, ee COAEPIKaHHH, CTPYKTYPE,
0 TOM, Ha KaKWX MCTOYHHKAX OHa HallMCaHa U TIp.

* PaspscHenus mo moBomy paboThl ¢ KOHTPOJIBHO-TECTOBBIMH MaTepHAlaMH MO KYpCy,
pPEKOMEH/IAlMH 110 BBIIOTHEHHIO JOMAITHUX 3adaHui.

TectupoBanue - 3T0 mpoBepka, KOTOpas MO3BOJSET OMPENETHTh, COOTBETCTBYET JIH
peaibHOE MOBEJCHHE MPOrpaMMBbl OXKHMIAEMOMY, €CJIH BBIIOIHHUTEH CIIELHATBHO MOJ00paHHbII
Habop TecToB. TecT — 3TO BHINOIHEHHE ONPENENeHHBIX YCIOBUi U AeiCTBH, HEOOXOMUMBIX ISt
NPOBEPKH paboTHI TecTUpyeMol GyHKuMH Wi eé yacTh. Ha Kaaelilt BOIIpOC MO JUCIUIIIHHE
He0OX0IMMO NPaBHIBHO OTBETUTH, BHIOPAB OJIMH BapHaHT.

10. BOCIIMTATEJIbHAS PABOTA

B paMkax peanusanMu JUCLUIUIMHBI IPOBOJMTCS BOCHHTATelbHas pabora s
GopMupOBaHMS COBpEMEHHOr0 HAYYHOrO MHPOBO33PEHHMS M CHCTEMBI 0a30BBIX IEHHOCTEH,
(popMupoBaHUS U pa3BUTHS JyXOBHO-HPABCTBEHHBIX, IPAXKIAHCKO-TIATPHOTHYECKUX LIEHHOCTEH,
CHCTEMEI 3CTETHYECKUX M ATHYECKUX 3HAHMH M LIEHHOCTEH, YCTAHOBOK TOJIEPAHTHOTO CO3HAHHS
B o0mecTse, (OPMHPOBaHMS Yy CTYAEHTOB MOTPEOHOCTH K TPYAY Kak IMEPBOM JKH3HEHHOM
HEOOXOIMMOCTH, BBICIICH IIEHHOCTH M TJIaBHOMY croco0y JOCTHXXKEHHs KH3HEHHOro yclexa,
JUIS OCO3HAHHA COLMANIEHOM 3HaYMMOCTH CBOeH OyyIei mpodeccuH.

11. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI'HI, UCIIOJIb3YEMBIX ITPH
OCYHIECTBJIEHUH OBPA30BATEJIBHOI'O ITPOIIECCA
B yuebHoM npornecce 1o TUCIHUILIHHE IPEIYCMOTPEHO HCIIOIB30BaHUE UHGOPMAITHOHHBIX
TEXHOJIOTHH:

1. BeneHHe NPaKTHYECKUX 3aHATHH ¢ HCIIONL30BAHHEM MYJIbTHMEINA;

2. MHTEpaKTHBHBIE TEXHOJOTMH (TpOBEJeHHE JMaJioroB, KOJUIEKTUBHOE OOCYXIEeHUe
Pa3MYHBIX OJXOMO0B K PELICHHIO TON MM HHOM y4eOHO-IpodeccHOHaNbHOM 3a1aun);
B3aUMOIEHCTBHE C 00YYAIOIMMHUCS ITOCPECTBOM HJIEKTPOHHOM MOYTEI;

4. coBmecTHas pabota B DIEKTpOHHOH HH(pOPMANMOHHO-0Opa30BaTENLHON cpene

CII6I'YBM: https://spbguvm.ru/academy/eios/ '

(O]

11.1. TexHO/I0rHH HCKYCCTBEHHOI'0 HHTE/LJIEKTA

JU1st MOArOTOBKM K NMPAKTHYECKHM 3aHATHSIM M BBINOJHEHHS CAMOCTOSTENBHOH paboThl
CTYJEHTBI MOTYT UCIIOJIb30BaTh HCKYCCTBEHHBIH HHTEJIJIEKT.

HckyccTBEHHBIH HHTEJIEKT — KOMIUIEKC TEXHOJIOTHYECKHMX DPELIeHHH, MO3BOJSIOMIMH
MMHTHPOBAaTh KOTHUTHBHBIE (DYHKITHH YeloBeka (BKIIOYas caMooOydeHHe U OUCK pelneHuit 6e3
3apaHee 3aJJaHHOrO aJTOpPHTMA) M IONYYaTh IPH BEIIOJHEHHH KOHKPETHBIX 3a/ay pe3yNbTaThl,
CONOCTABUMBIE, KaK MHHHMYM, C pe3yJIbTaTaMH MHTEJIEKTYaJIbHOH JESATENbHOCTH YelOBeKa.
KoMmiuiekc ~ TEXHOJOTHYECKMX  pelleHHii  Bimoyaer B cebid  MHGOpPMALHOHHO-
KOMMYHHKAIIHOHHYIO HH(pacTpyKTypy, mporpaMmHoe obecredeHHe (B TOM HHCIIE METOMBI
MaIlMHHOr0 00y4YeHHs), IPOLECCH] M CEPBUCHI 0 00pabOTKE NaHHBIX M IOMCKY pelieHHH (YKa3



Ilpesunenta Poccuiickoii @enepauuu or 10 oktsabps 2019 r. Ne 490 «O pasButum
HCKYCCTBEHHOI'0 HHTeJlIeKTa B Poccuiickoit @enepanun).

JlaHHBI MOIynhp HameleH Ha (OPMHPOBAHHE KOMIIETEHUIHIH B cdepe HCKYCCTBEHHOTO
HHTCJUICKTA, ITO3BOJIAIOIIMX BBITYCKHHKAM HCIIOJIb30BaTh H pa3pa6ﬂTBIBElTb OTACIBHBIC METOBL
U TEXHOJIOTHH C y4YaCTHEM MCKYCCTBEHHOT'O HMHTEJUIEKTa, JTMOO BIAJIETh METOMOJIOrMUYECKUMH
acleKTaMH MCIIONB30BAaHUS M pa3paboTKH METOJOB M TEXHOJOTHH C HCIOJIB30BAHHEM
HCKYCCTBEHHOI'O MHTEJUIEKTA H YCIEIIHO MPUMEHSATh UX B CBOEH JEATENILHOCTH, BIaJETh BCEMHU
KOMIETEHIIUSMH, CBS3aHHEIMH C  PYKOBOJCTBOM  KOMIUIEKCHBIMH  PELIEHHSIMH IO
HCIIOJIB30BAaHHKO H paspaGOTlce CUCTECM HCKYCCTBCHHOI'0O HHTEIIJIEKTa, B TaKXe 06na,ua’r5
kBamubuKame§ B cdepe yOpaBIeHHS TPOEKTAMH M  PYKOBOJCTBOM  KOJUICKTHBOM
pa3paboTYHKOB.

ITpu 3TOM B YacTH MCHOJIB30BAHUA CUCTEM HMCKYCCTBEHHOTO HHTEJUICKTa 00pa3oBaTeNibHast
nporpaMMa Jo/DkHa oOecrieyuBaTh (OpPMHpOBAHHE KOMIIETEHIHM [0 pEINeHHIO TaKuX 3ajady,
KaK IJJaHUPOBAaHHE, IIPOTHO3HPOBAHHE W TIPUHATHE pelleHH, aBTOMATH3allMs PYTHHHBIX
IPOM3BOJICTBEHHBIX  OMNEpalui,  HCIOJh30BAaHHE  ABTOHOMHOTO  HMHTE/UIEKTYaJbHOTO
obopynoBaHus U pPoOOTOTEXHUYECKHX KOMIUJIEKCOB, WHTEJIEKTYAIBHBIX CHCTEM YIIPABJIEHHS
JIOTHCTHUKOM, MOBBINIEHHE 0e30IIaCHOCTH COTPYIHHKOB IPH BHINOJIHEHHH IIPOU3BOCTBEHHBIX
OM3HEC-TIPOLIECCOB,  NOBBIEHHE JIOSIIBHOCTM M YJOBJIETBOPEHHOCTH  NOTpeOHTeNeit,
ONTHMHU3alUs Ipoliecca mojabopa u oOy4eHHS KaapoB HA OCHOBE INPHMEHEHHS METOJIOB
MAaIIMHHOTO O0yueHHs, HeHpoceTeBbIX MoJiefie W  METOJOB, CKBO3HBIX I[M(POBBIX
CyOTeXHOJIOTHI HCKYCCTBEHHOTO HHTEJIJIEKTA H JIp.

B yactu pa3paboTKH CHCTEM HCKYCCTBEHHOTO MHTeJUIeKTa oOpasoBaTesbHas MporpamMMa
JloJkHa obecriedyuBath (pOpMHpOBaHHE KOMIIETEHUHH B obyacTsax pa3zpabOoTKH M IpOrpaMMHOH
peasIu3alii AIFOPUTMOB; HCCIIEIOBAHHH aJlITOPUTMOB H MaTeMaTHYECKHX METOIOB; Pa3pabOoTKH
NPOrpaMMHBIX M TEXHOJIOTHYECKHX pEIIeHHH; METOJOB M TEXHOJOrHH cOopa, XpaHeHMs H
00paboTky  HJaHHBIX; pa3pabOTKH  CIIELHMAIM3HPOBAHHOIO  allapaTHOro  ofecrneyeHus;
NOATOTOBKH KBaJIH(HIIMPOBAHHBIX KaJpoB B OOJIACTH MCKYCCTBEHHOI'O MHTEJUIEKTa Ha OCHOBE
METOJIOB MAaIIHHHOTO OO0Yy4YeHHs, HEHpPOCETEBBIX MOAENEH M METOJOB, CKBO3HBIX LH(POBBIX
CyOTEXHOJIOTHI HCKYCCTBEHHOIO MHTEJUIEKTA U JIp.

TexHOJNIOrMH MCKYCCTBEHHOTO HMHTE/UIEKTa MCIOJIB3YIOTCS Ha STare W3JI0XEeHHS HOBOTO
COIEpXKaHHS MO TeMe H ero 3aKpeIUieHHs 4epe3 CHCTeMY MpOOJIEeMHEIX BOIPOCOB IO TEME,
JOTIOJTHUTENIBHBIX YTOUHSIOUIMX MPOOJIEMHBIX BOIPOCOB M BBIIOJHEHHE IPOOIEMHBIX 3aaHUi.
JIONMOTHUTENBHBIM METOIMUYECKUM MOJXO0JI0M SIBJISIETCS UCIIOJIB30BAaHHE MOJIENIH «IIEPEBEPHYTOE
o0y4eHue», KOorja ydaliecs caMOCTOSATEIbHO H3Yy4aroT TEOPETHYECKHH MaTephall oMa, a Ha
YPOKE MEpEeXOoIiaT K ero obcyxaeHuio B popmaTe GpoHTaNbHOI Oecellbl U 3aKpEIUIEHHIO Yepes3
peleHne 3a1a4 B MUKporpynnax (o 4-8 uenosex).

[Ipn opranu3anuy 3aHATHII MOAYIH «HCKYCCTBEHHBIH MHTEIUIEKT» JOJDKEH OBITH BKIIFOUEH
B Ka)KI0€ NMPAKTHYECKOE 3aHSITHE, YTO 3HAYMUTEJHHO MOBBICHT UX 3((EKTHBHOCTH, OCOOEHHO B
qacTH 0OCY)KIeHHs y4eOHOro MaTepHana, CaMOCTOSTEIbHO OCBOEHHOIO 00yyaromumMes JI0Ma ¢
MOMOIIBI HHTEPHET pecypcoB. Pekomenmyercs, 4ToOBI B 0OCYXICHHH MPHUHSIIA y4yacTHE BCe
oOyyaroruecs.

IlepeueHs pecypcoB ¢ CETH HHTEPHET:

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

2. Baenenue B MaIlHHHOE obyueHue oT «Bioinformatic Institute»
https://stepik.org/course/4852/promo

3. Crnemmanusanms MamuHHOe o00ydeHHEe ¥ aHaIW3 JaHHBIX OT «MOCKOBCKHMH
(U3MKOTEXHHYECKHH  WHCTUTYT»  https://ru.coursera.org/specializations/machine-learning-

dataanalysis
4. Inaropma Juis mpoBeieHHs copeBHoBanuit mo Data Science https://www.kaggle.com

11.2. IIporpammHuoe obecnevyenue



Ilepeuenn JHIEH3HOHHOIO M ¢BOOOIHO PACHPOCTPAHAEMOro MPOrPAMMHOI0 obecreveHus,
B TOM YHCJI€ OT€YECTBCHHOI'0O MPOM3BOACTBA

Ne Haspanue pexoMeHyeMBIX IO pa3jenaM u JIuuensus
n/n TEMaM IIPOrPaMMBI TEXHUYECKUX U
KOMIIBIOTEPHBIX CPEACTB 00ydeHus
1 | MS PowerPoint 67580828
2 | LibreOffice ceobognoe [10
3 | OC Anbt OGpaszoBanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynprantllmoc 503/KJ1
7 | Android OC csoboznoe I10

11. MATEPHAJIBHO-TEXHUYECKASI BA3A, HEOBXOIUMAS IS
OCYHIECTBJIEHHUA OBPA30BATEJIBHOT'O ITPOIIECCA 110 JUCHMUIIJIMHE

HaumenoBanue HaumMeHoBaHHe CHENHATLHBIX OcHalmeHHOCTh cnenHaaIbHbIX
JAHCHHILIMHBI NMOMeIEeHHH U noMeleHun JJist MOMeEIEeHHH U moMeleHHi 1
(Monyns), CAMOCTOSITEJIbHOI paboThI caMOCTOSATEILHOH padoThI
NPAKTHK B

COOTBETCTBUH

c yueOHBIM

NJIAHOM

Metponorus 103 (196084, r. Cauxrt-Ilerepbypr, | Creyuanusuposannas Mmebensb:

yi. UepHurosckas, oM 5) YueGnas
ayJIMTOPHA JUIs TIPOBEJIEHHS 3aHATHH
CEMHMHAPCKOr0 THIIA, IPYIIOBEIX H
HHIUBUIYAIBHBIX  KOHCYJIbTalUi,
TEKYILEro KOHTPOJIS U
IIPOMEXKYTOYHOM aTTecTaluu

napThl, CTyNbs, TabypeTel, yuebHas
JIOCKA, AIIOMHHHEBEIC JIOTKH.
Texnuueckue cpeocmea o00yyYeHUs:
MYJIBTHMEIMMHBIA IIPOEKTOP, 3KpaH,
KOMIIBIOTED.

Haensouvie nocobus u yuebnwvle
Mamepuanel, pacredaTkd Opourop,
CTaHJapTOB.

206 bonbuioift YMTANBHBIA 31
(196084, r. Caunkt-IlerepOypr, yim.
Yepuurosckas, nom 5) Ilomerenue
IUISL CAMOCTOSATENBHO paboThI

Creyuanuzuposannas Mmebeny:
CTOJIBL, CTYJIbS

Texnuueckue cpeocmea obyuenus:
KOMIIBIOTEPEl C MOAKIIIOYEHHEM K

CETH «I/IHTepHET)) H JO0CTYIIOM B

3NIEKTPOHHYIO uH(OopMaHOHHO-
00pa3oBaTeIbHYIO CPENy
214  Maneiit  uutaneHbll  3an | Creyuanuzuposannas mebenw:

(196084, r. Caunxt-IlerepOypr, yi.
Yepuurorckas, noM 5) Ilomemenue
JUIs CAMOCTOATENbHOI paboThI

CTOJIBL, CTYJIbS
Texnuyeckue cpedcmea oOyyeHus:
KOMITBIOTEPEI C TOAKIIFOUEHHEM K
cerd «MHTEepHET» M [OCTYIOM B

SIIEKTPOHHYIO HH()OPMAIHOHHO-
o0pazoBaTelbHYIO Cpely
324 Otmen  undopmanuonusix | Creyuanrusuposannas Mebenw:
texHonoruit (196084, r. CaHKT- | CTONEL, CTYJIbS, CIIeITHANIbHEIH
IleTepOypr, yn. UepHuroBckas, IoM | HHBEHTaph, MaTepHUalbl M 3alacHble
5) Ilomemenue pmnst XpaHeHHs M | Y4acTH  JUIi  HPO(UIAKTHYECKOTO
IPOMUIAKTHYECKOTO OOCITy)KHBaHHS | 0OCTYKHBaHHA TEXHUYECKHX

y4eOHOro 000pyI0BaHuS

CpeAcTB 00y4YeHUs




bokxc Ne 3 Cronspuas mactepckas
(196084, r. Canxt-Iletepbypr, yim.
Yeprurosckas, oM 5)

[ToMemenue s XpaHeHHs |
NpoHIAKTHYECKOr0 00CTYKUBAHUS
yuebHOro 06opyoBaHUA

Crneyuanuzuposannas Mebensb.!
CTOJIBI, CTYJIbS, CIIEIHATBHEIH

HHBEHTAaphb, MaTepHalbl JJIA

NPOQUIAKTHIECKOTO 00CTyKHBAHHS
CHeIHATH3HpOBaHHON Mebenn

[Tpunoxenue 1 Ha 12 1.

PaGouyro nporpammy coctaBmui:

K.X.H. JIOLIEHT

A.H. bapenues
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1. IHACIIOPT ®OHJA OHEHOYHBIX CPEACTB

Tabmuna 1
®opmupyemble KonTpoampyemsble pa3iesibl N
No KOMITETeHIHH (TeMBI) CHENETRO
JMcnuniIMHbI P
L. @DusnuecKue BeTHIHHEL
OmnpeneneHre METPOJIOTHH H
OCHOBHEIE 3TaIlbl €€ Pa3BUTHS B
Poccuu 1 3a pyOexoM.
[Monoxenus 3akona P® o6
TecTrr
ofecrneyeHuH eAMHCTBA
IIK-1 cmocobeH 3KCIUTyaTHpOBATH Gt
COBpEeMEHH armapar D
p yio patypPy @OynameHTanbHbIE (U3HUYECKUE
obopynoBaHue A9 BBIIOJHEHHUSA
[IOCTOSIHHEIE.
HaYYHO-HCCIE/IOBATENECKUX TONEBEIX |y p o oo oo eqane CH
U 5abopaTopHBIX  OHOJOTHYECKUX -
& s W3mepenune Gpusngeckux
%K-l .1 [Tpumenser B  cBoeit BEJIIHMH.
’ [Tonsatue uamepeHus. MeToab1 1
JeSITELHOCTH AHATUTHYECKOe SPeGmARAMEHETE
nabopatopHoe obopynosanHe; KpuTepuy KauecTBa U3MepeHHit
CpeaCTBa BBIYHCIIHTEIBHOH TEXHHKH, &
] U BUJIBI TIOTPEIITHOCTEH. Tectsr
KOMMYHUKAIIMH U CBSI3H; . M————
[IK-1.2. TlpoBomut mnabopaTopHbIE .
OLICHHBAHMSI MOTPELTHOCTEH.
WCCIC/IOBAMSA,  3aMEPBI,  AHAMIBL | pr o o
OTOOpaHHBIX NPHUPOJHBEIX 00pPasIoB; P P
MHOTOKPATHBIMH
paborath Ha AHATUTHYECKOM N
nabopaTopHoM obopyioBaHuy; :
3 MeTponorus 1 Hay4Hble

MCIIOJIB30BATh  ABTOMATU3MPOBAHHbIE
CHCTEMBI KOHTPOJISI HKOJIOTHYECKOro
COCTOSIHMSI TEPPUTOPUH.

uccnenoBaHus. OCHOBBI
CTaHApTH3AIUHN B HAYYHBIX
uccnenoBanusx. O6paborka
' TaHHBIX.

Tects
[TocTpoeHue 1 XpaHeHHE LIKaJL.
[IpencraBnenue pe3yyprara
uzmepenus. Marepnperanus
pesynbrara. Kiacesl TodHOCTH
CPEJICTB U3MEPEHHUH.
I'Ipnmepm.lﬁ nepevyeHb OINEHOYHEBIX CPEICTB
Tabauuna 2
HaumenoBanue Kparkast XxapakTepHcTHKa OLlEHOYHOTO [IpencraBnenue
OLICHOYHOTO cpelcTBa OIIEHOYHOT'O CpeACTBa B
CpeJICTBA (honze
1. Cucrema cTaHIapTH3UPOBAHHBIX DoHJI TECTOBBIX
3aJaHui, IT03BOJIAIOIIAS 3alaHuH
Tect aBTOMAaTH3HPOBATh MIPOLENYDPY
W3MEPEHHUSI YPOBHS 3HAHHHM M YMEHHH
obyyarolerocs
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3. IEPEYEHb KOHTPOJIBHBIX 3AI[AUHI/IIL/'I 1 UHBIX MATEPHUAJIOB,
HEOBXOJIUMBIX JJIA OHEHKHW 3HAHUH, YMEHWH, HABBIKOB 1 OIIBITA
JAEATEJBHOCTH

1.1.  TunoBble 3aJaHUs [JIs TEKYINEro KOHTPOJIS YCIEBAEMOCTH
1.1.1. Bomnpocel aj1s TECTOB
Tecmul Ona oyenku KoMnemeHyuu

IIK-1 Crocoben sKCIUTyaTHpOBaTh COBPEMEHHYIO ammaparypy H o0opyAoBaHHE JId
BBITIOJIHCHUS HAYYHO-MCCIIENOBATENLCKHUX IIOJIEBBIX U 1a00PAaTOPHBIX GHONOIHYECKUX paboT

IIK-1.1 ~ Tlpumenser B cBoel JEATENBHOCTH  aHAIMTHYECKOE JabopaTopHOE
o0opynoBanKe; CpeICTBA BEIMUCIHTENBHON TEXHUKH, KOMMYHHKAIIHH M CBA3H;

IIK-1.2 IlpoBoauT naGopaTopHble MCCIENOBAHHS, 3aMepbl, AHAIM3bI OTOOPAHHBIX
IPUPOJHBIX  00pasioB; paboTaTh Ha AHAIUTHYECKOM JabOpaTopHOM 06GOpY/I0BaHHY;,
HCIIOJIB30BaTh  AaBTOMATH3UPOBAHHBIE CHCTEMBI KOHTPOJIS  DKOJIOTHYECKOTO0  COCTOSHHS
TEPPUTOPHIA.

3AJAHHUS 3AKPBITOI'O TUITA

3aganus KOMOMHHUPOBAHHOIO THIIA ¢ BEIGOPOM O/IHOI0 BEPHOI'0 OTBETA M3 MPEII0KEHHbBIX
BAPHAHTOB

IIK-1.1 Ilpumensier B cBoeif  JEATENLHOCTH  AHAIMTHYECKOE nabopatopHoe
00opy10BaHHE; CPEACTBA BBIYUCIUTEIBHOM TEXHUKH, KOMMYHUKALIUU U CBSI3H;

3ananmue 1.
IIpouumaiime 3a0anue u geibepume npasunbHbL OMeem.
PazHoCTh  MeXIy HM3MepseMOH  BENMYMHOM H  JEHCTBUTENBHOM  HA3bIBAETCA

MIOTPELITHOCTRIO. ..
1) oTHOCHTENLHOI 3) npuBeIEHHOH
3) abcomoTHO# 4) cucreMaTu4yecKoi
3anuimute Uy, MOJ KOTOPOH yKa3aH BEPHBIN OTBET
OtgerT: 3
3amanue 2.

IIpouumaiime 3adanue u evlbepume NPAGUILHBLL OMBEM.
M3mepenre MOIIHOCTH B I€NH IOCTOSHHOTO TOKa C IIOMOLIBIO aMmepMerpa H
BOJIETMETPA OTHOCHUTCS K HU3MEPEHHUM

1) npsMbIM 2) COBOKYITHBIM
3) craTHCTHYECKUM 4) KOCBEHHBIM
3anumure nUdpy, M0 KOTOPOH yKa3aH BEPHBIH OTBET
Ortgert: 4

3apanune 3.

IIpouumatime 3adanue u 8vibepume NPAGUNLHLLI OMBEM.

OtknoHenue pe3ynbTaTOB M3MEpPEHHH OT HCTHHHOTO (NeHCTBUTENBHOr0) 3HAYEHHS
H3MepseMOil BETMYHHEI HAa3bIBAETCS:

1) TouHoCcTBIO 2) NpaBUIBEHOCTHIO

3) cXOAMMOCTBIO 4) IOrpeIHOCTEIO

3anumute 1udpy, Mox KOTOPOi yKa3aH BEpHEBIH OTBET



Otger: 4

3apanun KOMﬁHHHpOBaHHOFO THIIA € BblﬁOpOM HECKOJILKHX BEPHBIX OTBETOB H3
IPEAT0KCHHBIX BADHAHTOB

3aganue 4.
Ipouumaiime 3a0anue, vibepume npasuibHbLIe OMEEMBbL.
Kakue u3 nepeynciieHHBIX CBOMCTB OTHOCATCS K 3TaJIOHAM?

1) Trepnocts 2) BocipousBogumocTs

3) CnuuaeMocCTh 4) BsizkocTh

3anuumure HHQPHI, I0J KOTOPEIMHU YKa3aHbl BEPHBIE OTBETHI
Ortsert: 23

3aganue 5.

IIpouumaiime 3a0anue, 6vibepume NPAGUILHBIE OMEEMBL.
Kakumu TpeGOBaHUSAMH yCTaHABIMBACTCS STAJIOH?

1) Tounocts 2) KauectBo

3) Heusmennocts  4) JloctymHOCTE

3anumuTe HUQPHI, TOX KOTOPEIMHU YKa3aHbI BEPHBIE OTBETHI
Ortger: 13

3anauus 3aKpbITOro THIIA HA YCTAHOBJICHHE COOTBETCTBHA

3ananue 6.
IIpouumaiime 3a0anue u ycmanogume coomeemcmaue.
YcTaHOBHTE COOTBETCTBHE MEX/TY BETMUHHO U €€ THIIOM

Beauunna Tun

A ObnpeM 1 OcHoBHas
b IInoTHOCTE 2 [IpousBogHas
B Macca

T MormHocTs

3anumute B Tabiuly BeIOpaHHble [HPHI 110/ COOTBETCTBYIOIUMHE OyKBaMHU.

b B r

Oteet: A2B2BI112

3apanue 7.
IIpoyumaiime 3a0anue u ycmanogume coomgemcmeue.




Ycranosute coorercTBre Mexy eununeil CU u knaccoM, K KOTOPOMY OHa OTHOCHTCS

Enunnua Knace

A KaHjena 1 OcHoBHEIE
b KeJIbBHH 2 IIpoussonnsie
B BaTT

I MOJIb

3anuiuTe B TabnuIly BEIGpaHHbIE LE(PBI 10]1 COOTBETCTBYIONHMH OyKBAMH.

A b B r

Ortser: A1B1B2I'1

3ananmue 8.

IIpowumaiime 3adanue u ycmanosume coomeemcmaue.

VYCTaHOBHTE COOTBETCTBHE MEXK/Y MPOBEIEHHEIM HU3MEPEHHEM H EI0 BUIOM
H3mepenne Bun
A Kanubposka ciektpodoromerpa 1 [Ipsmoe
b M3MepeHHe peHTTeHOBCKOTO H3JIyYeHH s 2 Kocsennoe
B Comnocrapyienue IIHH psga 00HEKTOB 3 CoBokymHoe
r Omnpenenenue cKOpoCTH aBTOMOOHIIS

3anuiuuTe B TaOIMILY BEIGpaHHbIE LE(PBI IO COOTBETCTBYIOMUMH OyKBAMH.
A b B r

Orsetr: A3B2B3172

3ananue 9.

IIpowumaiime 3adanue u ycmanogume coomeememeue.

YCTaHOBHTE COOTBETCTBHE MEX/LY IIOIPEIIHOCTBIO U €€ ONpPEIeIEHHEM
Onpepenenue IlorpemHuocTh




A NOIPEIIHOCTE CPEJICTB U3MEPEHHUS, 1 IIpomax
KOTOPbIE HAXOAATCA B HOPMAIBHEIX
YCJIOBHAX 3KCIUTyaTallHu
b COCTaBJISIFOIIAs [IOTPEIIHOCTH CPEJICTB 2 OcnoBuast
H3MEPEHUH, BO3HUKAIONIAS
JIOIIOJIHUTENBHO K OCHOBHOM
B COCTaBJIAIOILAs MIOTPEITHOCTH, 3 Cucremaruuecxas
OCTarINasaCcs MOCTOSIHHON HIIH
H3MEHSIOIIAACS 10 H3BECTHOM
3aKOHOMEPHOCTH BO BCE BpPeMs
NIPOBEIEHMS] H3MEPEHUH.
I rpyOble NOTPEeIIHOCTH, CBA3AHHBIE C 4 IlocTossHHas
OIIMOKAaMH OIIepaTopa UITH HEYyYTEHHBIMH
BHELIHHMH BO3JIEHCTBUAMH.
5 JIOIIOJIHUTEIIbHAS
3amuumre B TabIHIYy BRIOPaHHEIE HU(PHI [0/ COOTBETCTBYIONIMMHU GYKBAMH.
A b B
OtBet: A2b5B3T'1
3ananue 10.
IIpowumaiime 3a0anue u ycmarnosume coomeemcmaue.
VYcTaHOBHTE COOTBETCTBHE MEXK/1y CTAHIAPTOM H BBITIOTHAEMO 3a1a4eii
Crangapr 3amaua
A I'OCT P 8.820 1 BenomcTBenHBIi Ham30p
b I'OCT P 8.001 2 Hcnpitanus npubopos
B I'OCT P 8.010 3 [Topsmox n3mMepenwuit
iy I'OCT P 8.002 4 JlokymeHTanus K mpubopam
5 YcTaHoBIEHUE TTOHATHIMA

3anuuiute B TaGNUILly BRIOpaHHbIE HH(MPEI 10| COOTBETCTBYIONTUMH GYKBAMH.




Otser: ASB2B3I'1
3aaHus 3aKPBHITOr0 THIA HA YCTAHOBJIEHHE NOCJIE0BATEILHOCTH

3aganue 11.

IIpoyumatime 3a0aHnue u ycmanosume nocie008amenbHOCHb.

U3 mepedyHcIeHHOr0 YCTAaHOBUTE NPABUIBHYIO IOCIEIOBATENBHOCTE Ipouecca pabor,
BBITIOJIHAEMBIX IIPH CTAHIAPTH3AIMH PEAMETOR (IPOIYKIHH, IPOIIECCOB, YCIYT):

1) onTUMHU3aLHNSA MOIEIH

2) MoJienMpoBaHie 00BeKTa CTaHJapTH3ALUH

3) or6op 0OBEKTOB CTaHJAPTH3ALUH

4) cranapTH3alMsa MOJAEIH

Ortget: 3214

3apganmne 12.

IIpouumaiime 3a0anue u ycmanogume nocie006amenbHOCb.

U3 nepeyrciIeHHOTo PACIIONOKUTE B IIOPs/IKE BO3PACTaHUs HX HEPAPXMYECKOE 3HAUCHHUE:
1) TeXHHYECKOE 3aKOHOAATENLCTBO

2) cTaHAApTH NPEANPUATHH U TEXHHYECKHE YCIIOBHUS

3) roc. cTaHaapThl ¥ KJIacCU(PHUKaTOPBI

4) cTaHAAPTH] OTPACHIH M CTAHIAPTHI HAYYHO-TEXHHYECKHX ¥ HH)KEHEPHBIX OOIIECTB
Otgert: 2431

[IK-1.2 IIpoBoauT nabopaTOpHBE HCCIENOBAHHMS, 3aMephbl, AHAIU3bl OTOOPAHHBIX
IpHPOAHBIX 00pasloB; paboTaTh Ha AHAIMTHYECKOM J1abopaTOpHOM  0OGOPYHOBaHHIL,
UCIIONIB30BAaTh  ABTOMATH3MPOBAaHHbIE CHCTEMBI KOHTPOJIA  9KOJIOTHYECKOIO  COCTOSHHA
TEPPHUTOPHIA.

3apaune 13.

Ipouumatime 3a0anue u ycmanogume nocie006amelbHOCHb.

I3 mepedrcIeHHOro paclojioKKUTe OCHOBHBIC CTAJUH Pa3spabOTKM CTaHAapTa B HYXHOMH
II0CJIEI0BATENILHOCTH

1) cocTraBlieHHe IpOEKTa CTaHAapTa

2) IpUHATHE U IOC. PETUCTpaLKs

3) Tex. 3ajiaHue 10 pa3paboTke

4) paspaboTKa OKOHYATENbHOH PeNaKIUK MPOEKTa CTaHAApTa U IPENOCTABICHUE €T0 B

[occranmapt Poccuu Juis IpHHATHA CTaHAapTa

5) u3maHHe CTaH/aapTa

Ortget: 31425

3ananue 14.

IIpouumaiime 3a0anue u ycmanogume nocie008amenbHOCHb.

M3 nepevrcIeHHOro YCTaHOBUTE PABUIIBHYIO MTOC/IEI0BATEIbHOCTD HEPAPXUU
HOPMATHBHBIX JIOKYMEHTOB B 00J1aCTH METPOJIOTHH B IIOPS/IKE BO3PACTaHUA UX 3HAYCHUS.

1) 3akon P® «O6 obecreyeHUH eMHCTBA H3MEPEHHI"

2) nmpaBuIIa OTPACIIH

3) pekoMeH Al



4) rocyapcTBEHHBIE CTAHIAPThI
Oteet: 3241

3apanmue 15.

Ilpoyumatime 3a0anue u ycmanosume nocied06amenlbHOCHb.

W3 nepeuncieHHOr0 yCTaHOBUTE MPAaBUIBHYIO IOCIEA0BATENBHOCTh OCHOBHBIX Pa3lelioB
3axona PO "O6 obecrneuenuu eqMHCTBA H3MEPEHUI'", KOTOPBIE UMEIOT CIIEAYIOIIHe
HaUMEHOBaHHUS:

1) l'ocynapcTBeHHBIH METPOJIOTHYECKHH KOHTPOJIb M HaI30p

2) EquHUIIbI BEJIUUMH, CPECTBA U METOJAUKH U3MEpPEHHUM

3) MeTponoruueckue ciy0bl

4) KanubpoBka U cepTU(HKaAIHMA CPEACTB H3MEPEHH
Ortser: 2314

3AJAHUS OTKPBITOI'O THUITA

3apnanmue 16.

IIpoyumaiime 3adanue u Oatime 060CHOBAHHbBLI OMEEM

[IpuBenuTe KiaccH(HUKALUIO NMOrPELIHOCTeH H3MEPEHHUS IO 3aBUCHMOCTH abCOJIOTHOM
MOTPENIHOCTH OT 3HAYEHUH U3MEPSEMOM BEJIMYMHEI.

Oteer: Ilo 3aBHCHMOCTH aOCOJNIOTHOM IIOTPEIIHOCTH OT 3HA4YEeHHH H3MEpAEeMOi
BEJIMYMHBI PA3JIMYAIOT CJICYIOIIME BUABI IOTPELIHOCTEN:

AjyutuBHble. He 3aBHCAT OT M3MepsAeMOii BelMUMHBL [IpUMephl: OT OCTOSHHOIO Ipy3a
Ha Yalllke BECOB, OT HETOYHOM YCTAaHOBKHM Ha HYJb CTPEJIKH npubopa nepen U3MEpEHHEM, OT
tepmo-2/[C B LIensAX NOCTOSHHOIO TOKA.

MyneruminkatuBebie. [IpsMO IPONOPIHMOHANBHEI M3MEpAeMOi BenuuyuHe. [IpuynHbL
BO3HMKHOBEHHS: H3MeHeHHe KoddduuueHTa YCHIEHHS YCHIMTENd, H3MEHEHHE XECTKOCTH
MeMOpaHBl MM TIPYXKMHBI npubOpa, W3MEHCHHE OIOPHOTO HANpsHkeHHs B HH(PPOBOM
BOJIBTMETpE.

Henunelinple. IMEIOT HETHHEITHYIO 3aBUCHMOCTE OT U3MEPAEMOM BETHYHHBEIL.

Japanue 17.

IIpouumaiime 3adanue u oatime 060CHOBAHHBIL OMGEEM.

UTo XapakTepu3yeT TEPMUH «HEOIPEIeTeHHOCTh H3MEPEHHS»?

OtBeT: TepMHH «HEONPEIEIEHHOCTE M3MEPEHH» XapaKTepH3yeT pasOpoc 3HAYEHHH,
KOTOpBIE MOTJIH OB OBITE 000CHOBAHHO NTPUITMCAHELI U3MEPAEMOM BETHUHMHE.

B IMpOKOM CMBICIE HEONPENENEHHOCTh H3MEPEHHMs O03Ha4acT COMHEHHEe B
JIOCTOBEPHOCTH pe3yJbTaTa H3MEPEHHH.

3apanune 18.

IIpouumatime 3adanue u daiime 060CHOGAHKBIU OMBEM.

VKaXuTe Ba TUIIA HEOTIPEEICHHOCTH H3MEPEHHIl B COOTBETCTBHH CO CIIOCOOOM OLICHKH
HX YHCJIEHHOr0 3HAaYCHHS.

Otget: J[Ba THIA HEONMPEAENEHHOCTH U3MEPEHHH B COOTBETCTBHH CO CIOCOOOM OLEHKH
HX YHCIEHHOT0 3HayeHus — A 1 B:

Tun A. Bxiurouaer B ceOsS COCTaBIAONIME HEONPENEIEHHOCTH, OICHUBAEMBIC
CTATHCTHYECKUMH METOJaMHU.

Tun B. BxmodaeT COCTaBISIONIME HEONPEAEIEHHOCTH, OLEHHMBAeMbIC JPYTUMH
METOJaMH.

3apanue 19.



IIpoyumaiime 3a0anue u datime 060CHOBAHHbLU OMEEM.
HazoBuTe mnpuuuHBl pa3pabOTKM HOBOH KOHLENLWH MpPEACTABIEHUsS pE3YJIbTaTOB
H3MEPEHHH U BBEJIEHHSA HOBOI'O TEPMUHA HEOIPEAETIEHHOCTh H3MEPEHHSI.

Oteer: [losiBNeHHe HOBBIX (HETPANMIMOHHBIX) oOnacTell u3MepeHHd (IICHXOJIOTHS,
COLIMOJIOTHS, MENULIMHA M Jp.), TAe NOCTYNAThl TPAJUIIMOHHOM MeTpoJjorud ((pusuyeckas
BCJIMYHHA, CAUHUILIA H3MepBHHﬁ, MeEpa, 3TaJIOH, IOIPEINHOCTDL HBMGPGHHH) HE pa60TamT.

Biusuue HOBBIX HaydHBIX HanpaBleHHil (KuOepHeTHKH, TeopHH HHPOPMALHH,
MaTeMaTH4YeCKOH CTaTHCTHKH H I[p.), B KOTOPBIX IIOHATHE ((HGOIIpeILeJ'IéHHOCTI:» urpaet
CYIIECTBEHHYIO POJIb.

TpynmocT npu comocTaBneHHH —pe3yiabTaTOB H3MEpEHHH H3-3a pasiuuuil B
MaTeMaTHYEeCKHX ~ MOJEJSIX  HOrpelHOCTed, (OPMHUPOBAHMH  JOBEPHTENBHBIX  IPaHHI]
(MHTEpBATIOB) U 3HAYCHUSAX JIOBEPUTEIbHBIX BEPOSTHOCTEH B Pa3HbIX CTpaHAaX.

3ananue 20.

IIpouumaiime mexcm u Oatime pazgepHymbiii 060CHOBAHHbBLI OMEem

Omnpenenure, yeMy paBHa IpejielbHas MOrPEIHOCTh, 00YCIIOBIIEHHAS OKPYTIEHHEM.

Otset: IlpenmenbHas norpeumiHocTb, 0oOyCIOBJIEHHAss OKPYIJIEHHEM, PaBHA IIOJIOBUHE
€IMHHULIBI TIOCNIEHEr0 Pa3ps/ia YHCIOBOI0 3HAYEHUs pe3ynbTaTa U3MEpEHUsl.

3.2.2. Bonpocsl K 3a4eTy

@opMupyeMast KOMIETEHIUS:

IIK-1 CrnocobeH sKCITyaTHpOBaTh COBPEMEHHYIO ammaparypy M oOOpyHoBaHHE Iist
BBIIIOJTHEHHS HAY9HO-HCCIIEI0BATEILCKUX ITOJIEBLIX U Tab0paTOpPHBIX OHonoruyeckux padbor

[1K-1.1 IIpumeHsieT B cBOEH NesTeNbHOCTH aHAIMTHYECKOoe JlabopaTopHoe 00opyaoBaHUE;
CpeICTBa BEIYHCIUTENLHON TEXHHKH, KOMMYHHKAIMK U CBSI3H;

Jlaniee npesicTaBIeHbl THIIOBBIE BOIPOCHI K 3a4ETY.

Mo:xHO 51 OIIpeIeUTh UCTHHHOE 3HAUYCHHE H3MEPSAEMON BETMYNHBI?

3anumure GopmyIy s onpeaeleHus MOrPelIHOCTH pe3yJibTaTa U3MepeHHUsl.

3. llpoBenute kiaccuUKaINIO IOTPEUTHOCTEH U3MEPEHUH B 3aBUCHMOCTH OT XapakTepa
IPOSBICHHUS.

4. OTnuyaroTCs JIM MPU3HAKK KIacCH(pHKAIIMK MOTPEIHOCTEH pe3ylIbTaTOB H3MEpEHHI 1
IOTPEIIHOCTEH CPEACTB U3MEPEHHIT?

5. Habmopnaercs nu kakas-HHOY/Ib 3aKOHOMEPHOCTE B MOSBICHUH CIIy4YaifHBIX
NOTPEIIHOCTEH H3MEPEHHHT?

6. Kaxum 06pa3oM MOKHO CYIIECTBEHHO YMEHBIIUTE ClTydaitHble IOrpemHOCTH
u3MepeHuit? MOXHO I COBCEM YCTPaHUTH cllydaiHbIe IIOrpelHOCTH?

7. MOHO MU yCTpaHUTh CUCTEMaTHYECKHE IOIPEIIHOCTH?

8. MoxeT 1 cucTeMaTH4yeckas MOTPELUTHOCTh H3MEPEHHS U3MEHSITELCS IIPH [TOBTOPHBIX
HU3MEPEHHUAX OJIHOH M TOH ke (PHU3HUECKOH BEIIMYHHBI?

9. Moxet nu abcomoTHAS MOTPEITHOCTE U3MEPEHHH B IIOJTHOM MEpE CIIY>KHTh II0Ka3aTelleM
TOYHOCTH U3MEpEeHHT?

10. Kak u3MeHseTCs OTHOCUTENIbHAS IIOTPEIIHOCTE U3MEPEHHH ¢ YMEHBIIIEHUEM
JeMCTBUTENBLHOTO UITH H3MEPEHHOT0 3HAYEHHUS H3MEPSEeMOH BETMYHHBI?

Y —

[1IK-1.2 IlpoBomut nabopaTopHBIE HCCIENIOBAHUS, 3aMEphl, AHAIM3bl OTOOPaHHBIX
NPUPOJHBIX  00pa3ioB; paboTars Ha aHaJIUTHYECKOM JlabopaTOpHOM 000pyIOBaHHH;
HCIIONB30BaTh ABTOMATH3MPOBAHHBIE CHCTEMBI KOHTPOJIA  3KOJOTHYECKOIO  COCTOSHHUS
TEPPUTOPHIA.
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11. Ykaxute [IPUYHHBI BOSHHKHOBEHHA ITIOI'PEIIHOCTH METOAa Hzmepeﬂm‘/i.

12. MOXHO JIM YCTPAHHTE IPOTPECCUPYIONIHE TIOTPEITHOCTH?

13. [TorpemHOCTs METOAA U3MEPEHHH 110 XapaKTepy IIPOSIBIICHHS OTHOCUTCS K
CHCTEMATHYECKOM MITH CITydaifHOH MOrpeuHoCTH?

14. VkaxuTe NpHIMHBI BOSHUKHOBEHHS IOMOJHUTEIBHON MOTPEIIHOCTH CPENCTBA
H3MEPEHHIA.

15. Uem 00ycnoBiIeHO HAIMYKE JHHAMUYECKOM MOrPeIIHOCTH CPEJCTBA U3MEPEHHS?

16. IIpuBeauTe KIacCH(HUKAIMIO OTPELTHOCTEH H3MEPEHHS IO 3aBUCUMOCTH abCOMIOTHOH
IIOTPELIHOCTH OT 3HAYEHU I U3MepsieMOol BETHUHHEL.

17. Yto XapaKTepH3yeT TEpMUH «HEONPEAEICHHOCTh H3MEPEHUN 7

18. YkaxuTe qBa THNA HEOMPEAEICHHOCTH U3MEPEHHH B COOTBETCTBHH CO CIIOCOOOM OIIEHKH
UX YUCJICHHOTO 3HAUEHHS.

19. Ha30BHTE NpHYKMHBI pa3pabOTKH HOBOH KOHLEIIIMU IIPECTABICHHS Pe3yIbTaTOB
W3MEpeHUi M BBEJIEHUS HOBOTO TepMHHA «HEONIPENEIEHHOCTD H3MEPEHHU Y.

20. Ompenenute, YeMy paBHa IpeJielibHask IOTPEIHOCTh, 00yCIOBIEHHAs OKPYTJIEHHEM.

4. METOAUYECKHE MATEPHAJIBI, OITPEAEJIAIONIUE ITPOLENYPbI
OIIEHVBAHMSI 3HAHHII, YMEHUI 1 HABBIKOBH OIIBITA
JESTEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHPOBAHMSI
KOMITIETEHIIIA

KpuTepuu olleHHMBaHMs 3HAHME 00YYaAOIIUXCA IPHU IPOBEASHHHN TECTUPOBAHHMS:

Pesynbrar TecTHpOBaHMs OLEHHMBAeTCs IO IPOIEHTHOH mIKane oLeHkH. Kaxmomy
oOyuJaroiemMycs npeiaraeTesi KOMIUIEKT TECTOBBIX 3alaHUM U3 25 BOIIPOCOB:
e OTMeTKA «OTJIHYHO» — 25-22 NpaBUIILHBIX OTBETOB.
e OT™MeTKa «xXopomo» — 21-18 mpaBHIIBHBIX OTBETOB.
¢ OTMeTKA «yI0BJIETBOPUTEIbHO» — 17-13 NpaBUIBHEIX OTBETOB.
¢ OTMETKA «HEYI0BJIETBOPUTEIBLHO» — MeHee 13 MpaBHIIBHEIX OTBETOB

Kputepuu 3HaHHH NPy MPOBEICHUH 3a4€eTa:

e O1eHKa «3a4TEHO» JIOJI)KHA COOTBETCTBOBATH IApaMeTpaM Ji000i U3 MONOXKUTENBHBIX
OLICHOK («OTIIMYHOY, «XOPOILIOY», «YIOBIETBOPHTEIBHON).

e Ouenka «He 3a4TeHO» JOJDKHA  COOTBETCTBOBaTh  llapaMeTpaM  OLIEHKH
«HEYIOBIETBOPUTEIBHOY.

e OTMeTKAa «OTJMYHO» — BBIIOJHEHBl Bce BHUABI yueOHOI paboThl, NMpeNyCMOTPEHHEIE
y4yeOHBIM TianoM. O6y4aioIiiicss TEMOHCTPHPYET COOTBETCTBHE 3HAHMH, YMEHHH, HaBBIKOB
[IPUBENEHHBIM B TabIHIaxX I0Ka3aTessM, ONepHpYeT NMPHOOpPETEHHBIMH 3HAHUAMM, YMEHUSIMM,
HaBBIKAMH, NIPUMEHSET MX B44 CHTyanusx TOBBIIEHHON cioxHocTH. [Ipu sToM MoryT ObITh
JONYIIEHB HETOYHOCTH, 3aTpy/JHEHHUs TPH aHAIUTHYECKHX OIEpalHsxX, IEPEeHOCe 3HAHMH H
yMeHHI Ha HOBBIE, HECTAHJapTHBIE CUTYallUH. —

e OTMETKA «XOpPOIIO» — BBIIOJHEHBl Bce BHALI yueOHOH paboThl, MpeaycMOTPEHHLIE
y4eOHpM TuiaHoM. OOydaromuiicss AeMOHCTPHPYET COOTBETCTBME 3HAHHM, YMEHHii, HaBHIKOB
IPUBENCHHBIM B TaOMMI@X MOKa3aTelsM, ONEepHPYeT NPHOOPETEHHBIMM 3HAHUAMH, YMEHUIMH,
HABBIKAMH, MPUMEHSET WX B CTAHIAPTHBIX CHTyalusX. IIpm 3ToM MOTYT OBITH JOIYIIEHEI
HE3HAUUTEJIbHBIE OINMOKH, HETOYHOCTH, 3aTpyIHEHHS IpH AHAIUTHYECKHX OMNepanuix,
nepeHoce 3HAHUI U YMEHUH Ha HOBBIE, HECTAH/IAPTHEIE CUTYaI[HH.

e OTMETKA «yI0BJETBOPHTE/ILHO» — HE BBIIOJHEH ONMH MM Oosiee BHJOB yueOHOM
paboTEl, TpexycMOTpeHHBIX yueOHbIM IutanoM. OOydaronmiics IEMOHCTPHPYET HETONHOE
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COOTBETCTBHE 3HAHUH, YMEHHI, HABBIKOB MPUBEICHHBIM B TaOJIMIIAX MOKA3aTeNsaM, JOMYyCKalOTCs
3HAYUTENBHBIE OIMOKH, MPOSBIAETCA YAaCTHMYHOE OTCYTCTBHE 3HAHHH, YMEHHil, HaBBIKOB IO
psy mokasareseid, 00yJaroIMHACcs HCIIBITHIBAET 3HAYMTENBHBIC 3aTPYIHEHH IPH ONEPHPOBAaHUH
3HAHUSAMHM M YMEHUAMH IIPU HX IIEPEHOCE HA HOBBIE CUTYaIlUK. —

e OTMETKA «HEYJAOBJETBOPHTEJbHO» — HE BBINOJHEHEl BHABI YyueOHOM paboThI,
IpeNyCMOTPEHHBIE yYeOHBIM IUIAaHOM, IEMOHCTPHPYET HEIOJHOE COOTBETCTBME 3HAHHM,
YMCHHMI, HaABBIKOB INPUBEIEHHBIM B TabnuLax IoKazaTelei, JOMYCKAalTCs 3HaYMTENIbHBIE
OLIMOKH, IIPOSIBISIETCS. OTCYTCTBHE 3HAHWM, YMEHHI, HABBIKOB 110 OOJIBLIEMY psijly TOKa3aTelei,
o0ydJaromuidcss HCIBITHIBAET 3HAYMTENBHBIE 3aTPyAHEHHs IpPH ONEPUPOBAHHWH 3HAHHAMH H
YMEHHSIMH TIPU X IEPEHOCE Ha HOBBIE CHTYaI[HH.

5. JOCTYITHOCTB U KAYECTBO OBPA3OBAHMA JJIA JIAILI C OB3

[Tpx HeoOXOJMUMOCTH WHBAIMAM M JIMIAM C OrPAHUYEHHBIMH BO3MOXHOCTSIMH 3[0POBbSI
IIPeIOCTaBINSAETCS IOMONHUTEIbHOE BpeMs Ul TIOATOTOBKH OTBETA Ha 3a4eTe.

[Tpu mpoBeneHUH MPOIEAYPhl OIEHHBAHUS Pe3yJbTaTOB O0YYEHHs MHBAIMUIOB M JIHI C
OrpaHHYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI MOTYT MCIIOJIb30BaThCS COOCTBEHHbIE TEXHHYECKHE
CpelCTBa.

[Ipouenypa oLEeHHUBAHUS pPe3yNbTaTOB OOyUYCHHS WHBAIMIOB U JIUI] C OrpaHUYEHHBIMHU
BO3MOKHOCTSMH 3J0POBBsI MO JUCIUIUIHHE MPeAyCMaTPUBAET MpPeIOCTaBIeHne HHPOPMAIUH B
(dopMax, aTanTHPOBAHHBIX K OTPAaHHYCHUSAM HX 340POBbS U BOCIPUATHS HH(OpMALIUK:

— B TIeUaTHOU (hopMe yBETHUEHHBIM HIPHPTOM,

JInst IdI1 ¢ HApYIIEHUSIMU 3PEHUS
— B (hopMe 3IEKTPOHHOIO JIOKYMEHTA.

— B rieyatHoi Qopme,

JIns a1 ¢ HapyLIeHUsIMH CiIyXa:
— B (hopMe 3IeKTPOHHOTO TIOKYMEHTA.

JIns nuI ¢ HapyUIEeHUsIMH OTIOPHO- — B nieyatHo# ¢opme, annapara:
JIBUTaTeNBHOTO anmnapara — B (hopMe 3IEKTPOHHOI'O JIOKYMEHTA.

[Tpu mpoBeneHHH NPOIETYPHI OIEHUBAHUS PE3yIbTATOB O0YYEHHS HHBAIMIOB M JIHI[ C
OrpaHHYEHHBIMM BO3MOKHOCTSIMU 3JI0POBBS 10 IUCLUILIMHE OOECHEUHBAET BBIIOJIHEHHE
CIEIYIOUIMX JONOJIHUTEILHBIX TpeOOBaHHH B 3aBUCHMOCTH OT HHIMBUIAYaTbHBIX 0COOEHHOCTEH,
o0yyarommxcs:

a) MHCTPYKIMS IO TOPAIKY TPOBEAEHHS MPOLEAYpPhl OLEHHBAHUA IIPENOCTABIAETCS B
IocTynHO# GopMme (YCTHO, B TUCBMEHHOH (opme);

©6) moctynHas (opMma IpeIoCTaBICHHS 3aIaHiil OIEeHOYHBIX CPEICTB (B Ie4aTHOH (opMe,
B MeYaTHOM (opMe yBenHueHHBIM MpPH(TOM, B (GOpMe 3JIEKTPOHHOrO JOKYMEHTa, 3ajlaHHd
3aYHTHIBAIOTCS IIPENOJIaBaTesIeM);

B) JOCTyIHas (hopMa IpeocTaBieH s OTBETOB Ha 3aJanus (IMCbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMITBIOTEPE, YCTHO).

[Ipu HEOOXOMMMOCTH JUlsi 00YHYAKOIIMXCS ¢ OrpaHHuYCHHBIMHE BO3MOXKHOCTSIMH 3/10POBbs U
HHBAIMIOB IpOLEAypa OICHHBAHHS pe3ylbTaroB OOy4YeHHs IO JUCHHUIIMHE MOXET
IPOBOJUTELCS B HECKOJIBKO 3TAIOB.

[IpoBemeHue MpoOIEMyPbl OIEHUBAHUS pe3yJNbTaTOB OOyueHHs MHBAIUAOB M JIMI[ C
OTpaHHYECHHEIMH BO3MOXKHOCTSMH 37I0POBbsl JIONYCKAETCs € MCIOIB30BAHHEM MHCTAHIIHOHHBIX
00pa3oBaTebHBIX TEXHOJIOTHH.
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AHHOTanHs padoyeil nporpaMMbl JUCHHILIHHBI
®TN.B.2 «<MeTposiorus»

Yposens Beicwero obpazosanusi BAKAJIABPUAT
Hanpagaenne nogroroexu 06.03.01 Buonorus
IIpojpuns buoskoorus
®opma obyueHHs] OUHAS

IMenn ocBoOeHHs! AMCUMNUIMHBI: NaTh CTYAEHTaM OCHOBOMOJAralolHe MOPMOIOrHYECKHE 3HaHUS 00
OCHOBHBIX MOHATHAX U OIpe/ie/IeHUsIX METPOJIOTHH, TIPUHL{MIAX AEHCTBUS aHAIOTOBBIX H LU(POBBIX CPEJCTB
M3MEPEHHH, OMpefieNeHHH METPOJIOTHUECKHX XapakTepUCTUKH CpelCTB H3MepeHui, crocobax ux
HOPMHPOBaHMs M MpPEJCTaBACHUS, METOJaX H Ccrocobax H3MepeHHii OJIEKTPUHECKUX U HEINEKTPUUECKHX
BEJIMUHH, OCHOBAaX CTAHJAPTH3AIIMN H cepTH(PHUKALUH.

MecTo JHCUHIUIHHBI B ydeOHoM miaaHe: AucuumuiinHa OTI.B.2 «Metponorus» OTHOCHTCA K
(bakynbTaTHBHON AMCUMIUIHHE yuyeOHOro muiaHa HampabieHus moarotoBku 06.03.01 Buonorus, mpoduis
buoskonorus, oceausaercs B 4 cemectpe.

TpeOoBanusi K pe3yJbTATAM OCBOEHHS MAHCUHIUIMHHBI: B pe3ylbTaTé OCBOEHHS JUCLHILIHHEI
(hopMHpPYIOTCH CEAYIOLIHEe KOMIIETeHLUHU:

IIK-1 cnocofeH skcmiyaTMpOBaTh COBPEMEHHYIO ammapatypy W oOOpyAoBaHHME [JIS BBINOJHEHHS
Hay4YHO-HCC/IEI0BATENbCKUX MOJIEBBIX U 1abopaTOpHBIX OMONOrHuecKkuX paboT.

[TK-1.1 TTpumeHseT B cBoel JeATEJHHOCTH aHalWTHYeckoe jaboparopHoe o0opyloBaHHe; cpelcTBa
BBIYHCIUTENbHOH TEXHHKH, KOMMYHHKALIUH U CBSI3H;

ITK-1.2 TIposoaut nabopaTopHble HCCEJOBaHMS, 3aMepbl, aHalW3bl OTOOPAaHHBIX NPUPOAHbBIX
00pa3LoB; paboTaTh Ha aHANUTHYECKOM J1abopaTopHOM 00OpYAOBaHMH; UCIIOIbL30BaTh ABTOMATH3HPOBAHHbIE
CHCTEMBI KOHTPOJISI 3KOJIOTHUECKOT0 COCTOSIHUS TEPPUTOPHIl.

KpaTkoe coaepxkaHue JucUHIIHHBL Ou3nveckue BenWudHBL OmnpeneneHHe METPONOTHH H
OCHOBHBIE 3Tamnsl ee pa3BuTHs B Poccun u 3a pyGeskom. [TonoxkeHus 3akoHa PO o6 obecrieyeHnr eJMHCTBA
u3Mepenuii. OyHnaMeHTanbHble (HU3HUYECKHe MOCTOSHHBIE. DTANOHBl OCHOBHBIX ennHHI CH. M3MmepeHue
¢buznveckux BenuuuH. I[loHATHE u3MepeHHs. MeToasl M cpefacTBa H3MmepeHuil. Kputepun kavectpa
M3MepeHHH M BHMIBl TorpeliHocTed. IIpMHUMMBI OMMCaHHWA W OlLEHHMBaHMA morpewHoctel. IlpsMele
M3MEPEHUs] ¢ MHOrOKpaTHbIMH HabOmogeHuaMH. Merposiorusi M HayuHble HMccienoBaHus. OCHOBBI
CTaHAAPTH3aLMH B Hay4yHBIX HccnepoBaHusx. ObOpabotka paHHbiX. llocTpoeHwe W XpaHeHHe LKAl
[IpencraBneHue pesynbTaTa H3MepeHus. FHTepnperauus pesyibrata. Kiacckl TOYHOCTH —CpelCTB
M3MEPEHHH.

KpaTkas TpyAoéMKOCTE AMCHUIJIMHBL; COCTABNAET 2 3a4€THBIE eAMHNLEI (72 yaca).
HToroBslii KOHTPOJIb MO AHCHHUIJIHHE: 3a4eT.



