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1. OEJA A 3AKAYY JMCHUILINHBI

OCHOBHaA IeJb JMCIMIVIHHE] [pH IOJTOTOBKe 6GakanaBpoB mo Hampaeneruio 06.03.01
Buonorus, npodums DBHOJKONOrMSA, COCTOMT B TOM, YroOBI JaTh  CTYJEHTaM
OCHOBOIOJIATafomue Mopdosorudeckue 3HaHHA OO0 OCHOBHBIX HOHATHAX H OIPEACICHHAX
METpOJIOTHH, TPUHNANAX JeHCTBAS aHAIOTOBHIX M IMQPOBEIX CPEICTB H3MEpEHHI,
OnpefelcHAN METPONOTMYECKUX —XapaKTEPUCTHKH CPEICTB H3MEpeHMH, cmocofax HX
HOPMHpOBAHHS M IPEJCTABICHH, METONAX M CNoco0ax H3MEPeHMH ONEKTPHYECKAX H
HE3IEKTPHUECKHIX BEJTMYHH, OCHOBaX CTAHNAPTH3AIMY U CEPTAGUKALMH.

JIns MOCTHIKEHHMs IOCTARICHHOM I/l HEOOXOAMMO PEIIHTE CIICAYIOIHE 3aJatH:

a) O0meoOpa3oBaTenbHasd 3a7a4a 3aKO4acTCd B YIIIyOJIEHHOM — O3HAKOMJICHHH
CTYHEHTOB C OCHOBAaMH NPOBEACHHS W3MEPEHHMH M PacdeToB (U3MYECKHX BENMIMH M JaeT
dyHIaMEHTATLHOE €CTECTBEHHOHAYYHOE O0pa3oBaHHE B COOTBETCTBHH C TpeOOBaHUsIMH,
TIpEIBABISEMBIMH K BHICIINM YJeOHBIM 3aBETICHUSM OHOTOTHYECKOro npogrs.

6) IIpuKiiaqHas 3a1a4a OCBEIAET BOIPOCH], KAcaroIluecs BHIOOpPa METOIMK NPOBENCHMA
W3MepeHHH, 06paGoTKH SKCIEPUMEHTANBHEIX DE3YJNbTaTOB M MOIPEHIHOCTEH H3MEPCHHBIX
BEJWYMH B HAYJYHBIX MCCIETOBAHWSX, M CO3[[a€T KOHIENTyalbHYIO 6asy Iimd peandsaluy
MEX/ICIHIUIMHAPHEIX  CTPYKTYpPHO-IOTHYECKHX CBA3edl € LENbI0 BBHIPAOOTKH HABLIKOB
€CTECTBEHHOHAYYHOTO MBILIICHHS.

B) CmenmanbHas 3ajada COCTOMT B O3HAKOMICHHM CTYJCHTOB C COBPCMCHHBIMH
criocobaMu BEIGOpA CPEICTB U3MEPEHHUii B COOTBETCTBHHM € TpeOyeMoil TOUHOCTBIO B yCIIOBIAMH
SKCIUTyaTallid Ui pelueHud npobnem OuonoruM Kak HAayKH, a TaKKe HMEIOIHMMHCHT
JOCTHXXEHHAMH B 3TOH 00IaCTH.

2. IEPEYEHD ILNIAHUPYEMBIX PE3VJIBTATOB OBYYEHNS 11O
JACIUILIMHE (MOAYJII0), COOTHECEHHBIX C H{IAHHPYEMBIMI/I
PE3VJIbTATAMU OCBOEHHS OBPA3OBATEJIHbHOHU ITPOT'PAMMBI

B pesynsTaTe OCBOCHHS IHCIMILIMHEI OOYYarOUHHCA FOTOBHUTCA K CIEAYIOLIMM BHAAM
JeATENHHOCTH, B COOTBETCTBHH ¢ 06GpasoBarenbHBIM craHmaprom @I'OC BO 06.03.01
Buonorus, npo¢uine buoskonorus.

Bujs! npodeccHOHATBHOM NeATENbHOCTH:

Hay4HO-HCCIICOBATENRCKAA JEATEIBHOCT

KoMnerenmun ofyqaromerocs, ¢opMupyeMble B pe3yJbTaTe 0CBOCHHSA THCIHILIHHEL

N3yyenne QUCLUILIMHBL JOJKHO COPMHPOBATH CIEAYIOITHE KOMIICTCHITHH:

A) npodeccuonannsie komneTenunu (ITK)

TIK-1 cmocoGeH 9SKCILTyaTHpOBaTh COBPEMEHHYIO ammapaTypy d oOOpyZoBaHHE Ui
BEINIOJIHEHHS HAYYHO-HCCIIENOBATeNbCKHX ONEBEIX H 1a00paTOPHEIX OHOIOTHIECKAX paboT.

T1K-1.1 [IpumMenseT B cBoeil ieATeNLHOCTH aHATHTHIECKOE 1abopaTopHOe 00opynoBaHKE;
CpE/ICTBA BEIMHCIUTENEHOR TEXHUKH, KOMMYHHKAIIHY U CBA3H,

TIK-1.2 IlpoBomut maGopaTopHble HCCIENOBAHHA, 3aMEPhl, aHAIU3BI 0TOOpaHHbIX
IPUPONHEIX O00pasloB; paboTaTh HA AHAIHTHYECKOM J1abOpaTOPHOM 0060pyAOBaHNH;
HCIIOB30BaTh  aBTOMATH3UPOBAHHBIE CHCTEMBI KOHTPONSA  JKOJIOTHYECKOrO  COCTOSHHA
TEePPUTOPHIA.



3. MECTO JUCHUILUIAHEI B CTPYKTYPE OIIOI

Jucnummuaa OTA.B.2 «Metponorua» sBigercs ¢GakynbTaTHBHOW AMCIMIUIAHON
benepansHOro TOCYIapCTBEHHOro 00pa30BaTeNLHOrO CTaHJAapTa BEHICIIETO OOpa3’oBaHHA IIO
HanpaBieHno moarotoeku 06.03.01 Buomorus, npoduns Broskomorus (YpoBeHB BBICIIETO
obpazoBaHus OakamaBpHar).

OcBauBaercs B 4 ceMecTpe.

HduciumuHa «Metponorusa» sBngeTcd (aKyJIbTaTHBHOH, JOIONHAIOIME APyTHE
JHCIAIUIAHEI €CTECTBEHHOHAYYHOr0 IMpoGhmiis, HapuMep:

1. AnanuTHyecKkas XUMHS.

2. Hayxwm o 3emiie (IOYBOBEACHUE).

3. Mudopmaruka u coBpeMeHHEIE HHHOpMAIMOHHbIE TEXHOJIOTHH.

4. buoxummus.

5. broduzuxa.

6. OU3NKO-XMMHYECKHE METO/IBI aHATH3A.

7. Ousndeckas ¥ KOIJIOMIHAS XHUMHS.

8. ®uznka OHOJIOTUYECKHX CHCTEM.

9. Obmas 3xonorus.

10. Oxomoruyeckas 3KCHEpTH3A.

11. Oxonoruyueckuii MOHHTOPHHT .

12. Pammobuosniorus.

4. OBBEM JUCIIUILIINHBI “METPOJIOT'HUA”
O6beM qucnumIaHbI “MeTposorns” s ouHoii gopmel 00ydeHHs

Bcero 4
Bun yueOnoii paéoThnI 9ac0B CemecTp
AYIUTOPHBLIE 3aHATHS (BCET0) 32 32
B ToMm uncre: - -
Jlexnuu, B TOM UMCIIE 16 16
HHTEpaKTHBHbIE (OpPMBI
IIpaxtuueckue 3ansaTus (I113), us 16 16
HHUX:
ITpakTHyeckas MoAroToBKa
CamocTonTeabHas padoTa 40 40
BCEro)
Buj npomexyTodHOH 3aver 3auer
aTTecTanuy (3a4eT, S5K3aMeH)
O0mast TPyI0€MKOCTD 4achl / 72/2 7212
3a4ETHBIE €UHHMIIBI
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6. MEPEYEHb YYEFHO-METOAUYECKOI'O OBECIIEYEHUA 4151
CAMOCTOATEJLHOU PABOTHI OBYUAIOIIUXCS ITO JUCIUILIMHE

_ 6.1. Meroaudeckne yKa3saHHs ISl CAMOCTOATENLHOI paboTh
° Ionos, I'.B. ®usuyeckue OCHOBEI H3MEPEHHI B TEXHOIOTHIX IHUINEBOM M XHMUIECKOM
NPOMBIIUIEHHOCTH : yyeOHoe nocobue / I'.B. ITomos, FO.I1. 3emckos, b.H. Kpammmun, — Cankr-
Tetep6ypr : Jlams, 2015. — 256 c¢. — URL: https://e.lanbook.com/book/60050 (mara
obpamenns: 17.04.2024).

o Mycragaep, I. A. OpraHmsamus M IPOBEJIECHHE IMOBEPKM H HCIBITaHUA CpPEICTB
n3MepeHmit : yueGHo-Meropudeckoe mocobme / I'. A. Mycradaes, A. I0. AunnmkeeB. —
Brnamukaskas : Topexuit TAY, 2019. — 32 ¢. — URL: https://e.lanbook.com/book/134566 (nara
obpamenus: 17.04.2024).

6.2. JIuTepaTypa AJs CAMOCTOATEIbHOH padoTeI

1. Tymun, C.H. Texuuueckue um3MepeHus : yueGHo-MeTommdeckoe mocobue / C.H.
[ymua. — 3-e. — Kupos : Bsarckas I'CXA, 2017. — 102 ¢. — URL:
https://e.lanbook.com/book/129608 (nara o6pamenus: 17.04.2024).

7. IEPEYEHb OCHOBHOH H JIOIIOJIHUTEJILHOM JIMTEPATYPHI,
HEOBXOJIHMOM JJI1 OCBOEHWS JACIUTLIINHBI

A) ocHOBHasl INTEpPATYpa:

1. Kabynosa, M. I0. YueGuoe nocobue. OCHOBEI CTaHAAPTH3ALMH : y1eOHOE nocobue /
M. 1O. Ka6ymnosa, P. I'. Ka6ucos, 3. Y. Pexenameuiy ; cocrartent M. 10. Kabynosa [u 1p.].
— Brnamukaskas : [opckuit TAY, 2019. — 52 c.— Tekcr: snexTponHsni// Jlanb :
3NEKTPOHHO-On6mHoTeunas cuctema. — URL:  https://e.lanbook.com/book/134560 (nara
obpamenns: 17.04.2024).

2. Tlonos, I'.B. ®u3nudecKkue OCHOBH H3MEPEHHH B TEXHOJIOTHAX MHUINEBOH M XMMHYECKON
IIPOMBIIUIEHHOCTH : y4ebuoe mocoGue / I'.B. Ilomos, IO.II. 3emcxos, B.H. Ksamnns. —
Cankr-Tlerep6ypr : Jlams, 2015. — 256 c. — URL: https://e.lanbook.com/book/60050 (nara
obpamenus: 17.04.2024).

3. Mycradaes, I'. A. OpraHusanus ¥ IIpoBeJCHHE IOBEPKM H HCILITAHUA CPEICTB
M3MepeHHii : yueGHo-Meromuyeckoe mocobme / I'. A. Mycradaes, A. FO. AnmkeeB. —
Brnagmkaekas : Fopckmit TAY, 2019. — 32 ¢. — URL: https://e.lanbook.com/book/134566
(mata ob6pamenna: 17.04.2024).

'B) nononHuTEILHAA JINTEPATYpA:

1. Tponenko, .A. MeTpororus, cepTuduKanys ¥ cTaHIapTH3amus : ydebHoe nocobue /
H.A. Tponenko, M.B. Tapacopa. — Omck : Omckuit TAY, 2014. — 108 ¢. — ISBN 978-5-
89764-414-8. — Texcr : snextponnsni/ — URL: https://e.lanbook.com/book/64875 (mara
o6pamenus: 17.04.2024). — PexxuM JocTyma: AJIs aBTOPH3. MOJIB30BATEICH.

2. llIxnap, M.®. OcHOBBI Hay4HEIX HCCIEROBaHuUii : yueOHoe nocobue / M.®. Iksp. —
6-¢ m31. — Mocksa : Jlamkos u K, 2017. — 208 c. — ISBN 978-5-394-02518-1. — Tekcr :
snextponnsni // — URL: https://e.lanbook.com/book/93545 (nara oOpamenus: 17.04.2024).

8. IEPEYEHD PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHHUKAIIHOHHOM
CETN (MHTEPHET» HEOBXOJUMBIE JJIsSI OCBOEHHS JUCHUILINHBI

JI1 HOATOTOBKH K NMPAKTHUECKMM 3aHATHAM W BBITONHCHHA CAMOCTOATENEHOMH paGoTEl
CTY/IEHTHI MOTYT HCIIONIB30BaTh cieaytomue MHTepHET-peCypehl:
1. https://www.bipm.org — caift MexxayHapoasOro 610po Mep M BECOB.
2. http://opendata.cern.ch — ba3a mannsx I{EPH.



3. https://data. mendeley.com — CepBrc HOMCKA HAYYHBIX JAHHBIX.

J/1IeKTPOHHO0-0M0IHOTEUHbIE CHCTEMBI:

OBC «CIIBI'YBM»

OBC «U3narenscTBO «JIaHb»

Hayunag snexrponnas 6ubmuorexka ELIBRARY.RU

Poccuiickas Hayunas CeTb

Basa JIaHHBIX MEX/1yHAPOIHBIX MHIEKCOB HayuHoro uutuposanus Web of Science

vk W=

-9, METOXNYECKHNE YKA3AHVSA JUISI OBYYAIOINUXCA 110 OCBOEHHUIO
JUCIUILINHBI

MeTomuuecKHe PEKOMEHJAMK Uil CTYJEHTOB — 3TO KOMIUIEKC PeKOMEHJAIWH H
pashACHEHMi, IIO3BOJSIOINMX CTYHCHTY ONTHMAIbHBIM 00pa3soM OpraHu3oBaTh IIPOLECC
H3yYEeHHS JaHHOU AHUCIUILIAHEL
ConepxaHne METOIMYCSCKHX PEKOMEHIalMi, KaK MPaBUJIO, MOXKET BKIIOYATh!

1. CoBeTHl MO IUIAHMPOBAHHMIO M OpPTaHU3AIMM BPEMEHH, HEOOXOIMMOro Ha M3YHUCHHE
nucnuuEsl. OINHCaHWE IOCNEAOBATENLHOCTH IEHCTBHE CTYNEHTa, WM «CLEHapHi
H3YYCHHS JUCIHIUIMHED.

VTpeHHee BpeMs ABISETCS CaMBIM ILIONOTBOPHEIM JIi yueGHolt paboTsl (¢ 8-14 JacoB),
3areM mocneoGeneHHoe BpeMa (c16-19 wacos) m BedepHee Bpema (¢ 20-24 gacos). Cambrid
TPYIHBI MAaTepHal peKOMeHAyeTcs K H3y4eHHIO B Hayale KaXJOoro BPEMEHHOIO WHTCpBala
nocie ormsixa. Yepes 1.5 waca paborsl HeobxomuM mepepbiB (10-15 muuyT), vepes 4 daca
paGoTEI TIepephiB JODKEH cOCTaBiLATh 1 dac. YacThio Hay4HOH OpraHM3allMH TPyJa SBILIETCH
OBIajieHHEe TEXHAKON YMCTBEHHOTO TPy/a. B HOpMe CTYZEHT JOIDKEH yAENATh yUEHHIO 0Ko10 10
4acoB B JIcHb (6 JacoB B By3e, 4 4aca — ioMa).

1. Pexomenmarnuu o pabote HaJ JEKHAOHHBIM MATEPHATIOM

TIpH MOATOTOBKE K JIEKIUH CTYJEHTY PEKOMEHIYETCH:

1) DPOCMOTPETH 3AIMCH NpPEAMIECTBYIOIEH JeKIMH M BOCCTAHOBHTh B IIAMATH paHee
H3Y4CHHEIH MaTepHa;

2) NoNe3HO NPOCMOTPETH U NPECTOAIMIA MaTepral OyAymei eI,

3) ecii 3a7aHa CAMOCTOSTENbHAS IIPOPabOTKA OTAENBHEIX (ParMeHTOB TEMBI IPOLLIOH
JIEKIIHH, TO €€ HAJIO BEIIOINHUTE HE OTKIAEIBAL,

4) MCHXOJIOrAYeCKH HACTPOHTHCS Ha JIEKITHIO.

STa paboTa BKIIOYAET JBA OCHOBHBIX OTalla: KOHCHEKTMPOBAHHE JCKIMA U
IOCHEAYIOMYIO paboTy Hax JIEKIHOHHBIM MAaTEPHAIOM.

IloJ KOHCIEKTHPOBAHMEM IIOAPa3syMEBAlOT COCTABJIICHHE KOHCIEKTa, T.€. KPaTKoro
IHCHMEHHOTO H3JIOKEHHS COJEPXAHUS 4dero-mubo (YCTHOTO BHICTYIUICHMS — PEUH, JICKIHUH,
JOKJIAa ¥ T.IL WM IACEMEHHOTO HCTOYHHKA — JOKYMEHTa, CTaThH, KHATH H T.IL).

Metomuka paboTEl IIpH KOHCIEKTHPOBAHMM YCTHBIX BBICTYIUICHHH 3HAYHTENBHO
OTNIMYAETC OT METOJHKHA PaGOTHI IPU KOHCIIEKTHPOBAHUH TACEMEHHBIX HCTOYHHKOB.

KoHCIIeKTHpYs NMHCHMEHHBIC MCTOYHMKH, CTYAEHT MMEeT BO3MOXKHOCTH HEOAHOKPATHO
IPOYMTATH HYXHBIX OTPHIBOK TEKCTA, MOPA3MBICIMTH Haj HHMM, BBIICIUTH OCHOBHBIC MBICIH
aBTOpa, KpaTko cHOpMYIMpOBATH MX, a 3aTeM 3amMcaTh. [IpH HEOOXOMMMOCTH OH MOXET
OTMETHTh H CBOE OTHOLICHHE K 3TOH Touke 3peHus. Ciymas ke JIEKIHIO, CTyAEHT OOMNBIIYIO
4acTh KOMIUIEKCA YKa3aHHEBIX BEIIIe paboT NO/DKEH OTKIanbiBaTh HAa APYroe BpEMS, CTPEMiCh
HCIIONB30BaTh KAXAYIO MHHYTY Ha 3alMCh JIEKIHH, a HE HA €¢ OCMBICTICHHE — I 3TOTO yXe HE
ocTaeTcs BpeMeHM. IlosToMy MHpH KOHCIEKTHPOBAHHH JICKIMH PEKOMEHIYETCA Ha Kaxof
CTpaHHIlE OTAENATH HOJA UL MOCIEAYIOIHX 3aHUCeH B IOIONHEHAE K KOHCIIEKTY.

3anpcaB JEKIHIO HIM COCTABHB €€ KOHCIEKT, He CIeIyeT OCTaBIATh pabory Han
JEKIVOHHEIM MATEPHAIOM 10 Hadana NMOATOTOBKM K 3auery. HyXHO mpozenaTh KaK MOXHO



paHBIIE Ty paGoOTy, KOTOpas CONPOBOXIAET KOHCHEKTHPOBAHHME NHMCHMEHHBIX HCTOTHHKOB H
KOTOPYIO He YAAIOCh CelaTh BO BPEMS 3allUCH JICKIUH, - IPOYECTh CBOM 3aIlUCH, pacumdpoBas
OTJENBHBIE COKPAIIEHMS, IIPOAHATH3APOBATh TEKCT, YCTAHOBHUTH JOTHYECKHE CBA3H MEXIY €ro
5IEMEHTaMH, B pAle CIydYaeB ITOKa3aTh MX rpadMuecKH, BBIACIHTH INIABHBIC MEICIH, OTMETHTD
BONPOCE], TpeOylolMe J[AONONHUTENBHOM 00pabOTKH, B  HaCTHOCTH, KOHCYJIbLTalUH
IpenoaaBaTens.

[pu paGoTe HAN TEKCTOM JIEKIUHU CTYIEHTY HeoOX0aMMO 00paThTh 0c000¢ BHUMAHHE HA
IpoOIEMHBIE BONPOCH, IIOCTaBIEHHEIE IIPETo/iaBaTe/ieM NpH YTCHUM JICKIWH, 3 TakXKe Ha ero
3aIaHus B PeKOMEHIALUH.

JTng Kaxoi JIEKIUH, IPaKTHYECKOTO 3aHATHA M JIabopaTOpHOH paGOoTHI IPHBOAATCA
HOMEp, TeMa, IIepeYeHb pPacCMAaTPHBAEMEIX BOMPOCOB, O0OBEM B dYacaX M CCBUIKM Ha
PEKOMEHIYeMYIO JTepatypy. Jis 3aHATHH, IPOBOJMMEIX B MHTEPAKTUBHBIX (opMax, JOIDKHA
YKa3BIBATECA UX OpPraHHW3allHoOHHAs GopMa: KOMIBIOTEPHAS CHMYJIAIMSA, AEN0Bas WA pojeBas
Hrpa, pa3oop KOHKPETHOH CHTyalluy U T.J.

2. PexoMeHIaLMH 110 OATOTOBKE K MPaKTHYCCKHAM 3aHATHAM

TIpakTrdeckue (CEMEHAPCKHE) 3aHATHS COCTABIIAIOT BAXKHYIO 9aCTh MPOPECCHOHATBHOMH
OATOTOBKY CTYAeHTOB. OCHOBHAS Ile)b MPOBEACHHS [PAKTHIECKHX (CEMHHAPCKHUX) 3aHATHH -
dopMupOBaHHE y CTYACHTOB aHAIMTHYECKOTO, TBOPYECKOIO MEBIIIICHUA IyTEM nproOpeTeHus
NPaKTHYECKHX HABBIKOB. TaK e IPAKTUYECKHE 3aHATHA MPOBOJAATCA C UCIBIO yrayOneHus u
3aKpeIlIeHHs 3HAHHM, TONYUeHHBIX Ha JICKIUAX M B JIPONECce CaMOCTOATENbHON paboTh! Hal
HOPMATHBHBIMH JNOKYMEHTaMH, y4eOHOM H HaydHOH IMTepaTypoi. IIpm nDoaroTroBke X
IIPAKTHIECKOMY 3aHATHIO I CTYICHTOB HEOOXOAMMO H3y9HTH HIIH MOBTOPUTEH TEeOPETHUECKUI
MaTepHal 1o 3aJaHHON TEME.

TIpy MOArOTOBKE K MPAKTUUECKOMY 3aHATHIO CTYACHTY PEKOMEHIYETCA IPUICPXKUBATHCS
CIIeYIOMIETO aJlTOPUTMA;

1) 03HAaKOMUTECH ¢ IIIAHOM MIPEACTOAIIETO 3aHATH;

2) npopaGoTaTh JMTEpaTypHEIE MCTOYHHKH, KOTOpHE OBUIH PEKOMCHJIOBaHbBL, U
03HAKOMHTECS ¢ BBOJAHEIMH 3aMEYaHHUSAMH K COOTBETCTBYIONIUM pa3lienaM.

Meroauueckue yKka3aHusA K MPaKTHIeCKHM (CEMHHApPCKHM) 3aHATHAM HO JUCIHILIHHE
Hapsy ¢ paGodeit mporpaMmoii ¥ rpagukoM y4e0HOrO mpoliecca OTHOCATCA K METOAMYCCKIM
JOKYMEHTaM, ONpeIEIIONMM YPOBEHb OPraHM3alluH B KaqecTBa 00pa3oBaTeIbHOrO Mporecca.

CozepsKaHHAe TMPaKTHIECKUX (CEMHUHAPCKHX) 3aHATHI QUKCHpyeTCs B pabodHX y4eOHBIX
HporpamMmax JUCLHILIAH B pasfenax «[lepeyeHpb TeM NPakTHYCCKHX (ceMHHApCKUX) 3aHATHHY.

Baxueiimeil coctapisomeii mo6oii GopMEI IPaKTUISCKUX 3aHATHH ABJISIOTC 3aJaHMA.
OCHOBA B 3a[aHNH - IPHUMEP, KOTOPEI pasbupaercs ¢ MOMIMK TEOPUH, PA3BHTOH B JICKIUH.
Kak 1paBHIIO, OCHOBHOE BHHUMAHUE yACIAETCA (HOPMHPOBAHUIO KOHKPETHBIX YMEHHH, HABBIKOB,
YTO M ONpefeNnseT COJepX aHue AEATENbHOCTH CTY[CHTOB - PEIIeHHE 3aad, JIabopaTOpHBIE
paGoTH, YTOYHEHHE KATETOPA M HOHATHI HayKH, ABJLIOMUXCS NPEANOCHUIKOA NPABUTILHOTO
MBILICHYS U pEYH.

IIpaxTHueckre (CEeMHHAPCKHUE) 3aHATHS BHIIOIHSIOT CICAYIOMME 3a1a%H:

- CTHMYIHpPYIOT PEryndpHOEe H3Y4YCHHE pPEKOMECHIyeMOH JHTEpaTyphl, a TaKxKe
BHMMATEJIBHOE OTHOIIECHNE K JIEKITMOHHOMY KYpCY;

- 3aKpeIUIIIOT 3HaHMA, MOJNYYEHHEIE B Ipolecce JCKIHOHHOIO o0yJyeHHs H
CaMOCTOSTENBHOM pabOTH HaJl INTEPaTypOit;

- pacImMpsIoT 06bEM NpodecCHOHATBHO 3HATMMBIX 3HAHHH, YMCHHH, HABBLIKOB;

- TI03BOJIAIOT MPOBEPHTH IPABMIIGHOCTE PaHEe NMOMyIEHHBIX 3HAHUM;

- IPUBUBAIOT HABBIKK CAMOCTOATEILHOIO MBIIIJIEHHS, YCTHOTO BEICTYIUICHHUS,

- cIocoGCTBYIOT CBOGOLHOMY OIEPHPOBAHMIO TEPMUHOIIOIHEH;

- TpeNOCTaBIAIOT IIPEHOJABaTeNl0 BO3MOXHOCTh CHCTEMATHYCCKH KOHTPOJIHPOBATH
YPOBEHB CAMOCTOATENBHOM pabOTHI CTYZICHTOB.

MeTouHecKie YKa3aHHS K NPAaKTHUCCKUM (CEMHHApCKUM) 3aHATHAM IO JTHCHOMILIAHE
JOIDKHBI OBITH OPMECHTHPOBAHBI HA COBPEMEHHEIC YCIOBHS XO3SHCTBOBAHHA, JACHCTBYIOLHE



HODMATHBHEIE JOKYMEHTHI, IEPEAOBLIE TEXHOJNOIHMH, Ha IOCNEQHHE IOCTMKCHMA HAyKH,
TEXHHMKM ¥ [PAKTHKH, HA COBPEMEHHBIE NPEACTABICHHA O TEX MM HHBIX SABJICHHAX, u3yJaeMoit
IeHCTBUTEIBHOCTH.

» PexoMenianuy no paboTe C IHTEpaTypoil.

Pa6oTa ¢ TMTEPATYpOH BaXKHEIH 3Tl CaMOCTOATENBHOH paboTHl CTY/EHTA IO OCBOCHMIO
mpeaMeTa, criocoGCTBYOMU He TONBKO 3aKPEIUICHAIO 3HAHMMH, HO U PACIIMPEHHIO KPyro3opa,
YMCTBEHHBIX CIOCOGHOCTeH, NMaMATH, YMEHUIO MBICIHTh, U3Jararte M INOATBEPXKIATh CBOH
IHIOTe3bl W MAeH. KpoMe TOro, pasBHBAIOTCS HABBIKM HAYTHO-HCCIEHAOBATENBCKOH paboTsL,
HeoOXOoIuMBble B JanbHelme mpodeccHOHANLHON NeATEIFHOCTH.

IpucTynas K HM3y4eHHMIO JHTEPaTypsl MO TeMe, HeOOXOIAMMO COCTAaBIATb KOHCIICKTHI,
BBIIIKCKH, 3aMeTKH. KOHCIIEKTHPOBAaTL B OOA3aTENbHOM IOPSIKE CIENyeT TPYABl TCOPETHKOB,
KOTOpEIE MO3BOJISIOT OCMBICIHTD TEOPETHUECKuil (asHC HCCIENOBaHMS. B ocTtanbHOM MOXHO
OrPaHHYHTHCH BHIMACKAMH M3 H3ydEHHBIX MCTOYHMKOB. BCe BBRIMMCKH, HATAaThHI o0a3arensHo
JIOIDKHBI IMETh TOUHBIA «OBpaTHEIR azpec» (aBTOp, Ha3BaHUE pabOTHL, IO/l H3JaHHS, CTpaHHUIa H
1.11.). XenaTeIbHO HAMMCAT COKPAIIEHHOE Ha3BaHKE BOIPOCA, K KOTOPOMY OTHOCHTCH BBIIIHCKA
wm muTata. Kpome Toro, HeoOXOMMMO HAy4YHTBCA Cpasy K€ COCTAaBIATE KapTOTEKy
CICIMAIBHON JMTEpaTyphl U MyONMKanui HCTOYHMKOB, KaK MPEUIOKEHHBIX IPEIIOJaBaTeICcM,
Tak ¥ BHSBIEHHEIX CaMOCTOSATENBHO, a Takke o6paTHTbcs K OuOmiorpadudeckum
CIIPaBOYHHKAM, JIETONHCH KyPHANBHBIX CTaredl, KHIDKHOH JIETOINCH, pedepaTHBHEIM
KypHanam. [Ipu 5TOM MyGNHKAIMH MCTOYHHKOB (CTaTeH, HA3BaHMS KHHUT M T.A.) MHACATh Ha
OTHENBHBIX ~ KapTOYKaX, 3aloNHATH  KOTOPEIE  HEOOXOAMMO  COTIAcHO — NpaBHIaM
6ubnuorpadudeckoro ompcaHHs ((aMWiIds, WHHIHAIE aBTOpa, Ha3BaHMC pabotel. Mecto
M3IAHMS, W3IATENbCTBO, TOJ H3JAHHSA, KONMYECTBO CTPaHHI, a Ui KyPHAIbHBIX CTareH —
HasBaHMe KypHala, TOJl M3JaHHd, HoMepa cTpaHmn). Ha kaxjodl KapTouke 1enecoobpasHo
HKCHPOBATE MBIC/Ib aBTOpPA KHHTH MM (GaxT u3 9TOH KHMTM JIAMIL [0 OJHOMY KOHKPETHOMY
sompocy. Ecmu B pabote, faxxe B ToM ke abzane Wi (pase, CONEPHKATCS €IE CyKACHUA W
(aKTEI IO JIPYTOMY BOIIPOCY, TO MX CIEAYET BEIIHACHIBATE HA OTACIbHYIO KapTOUKY. H3noxenne
JOIDKHO OBITH CXKAaThIM, TOUHBIM, 6e3 CyOBEKTHBHBIX OLeHOK. Ha 060poTHOH CTOpOHE KapTOUKH
MOKHO ZIeNlaTh COGCTREHHBIC 3aMETKH O JJAaHHOH KHHIe MU CTaThe, €€ COACPXKAHHUH, CTPYKTYPE,
0 TOM, Ha KaKMX MCTOYHHUKaX OHa HalKcaHa ! Ip.

o PaspiacHEHH MO MOBOAY PaboTHI ¢ KOHTPOJILHO-TECTOBRIMH MaT€pHANaMH IO Kypey,
PEKOMEH/IAllKH 110 BHIIOTHEHHIO JOMAIIHUX 3a/IaHHi.

TecTupoBanne - 3TO NPOBEPKA, KOTOpasd IO3BONACT ONpPEIENUTH, COOTBETCIBYET JIH
peansHOE MOBEACHHE IPOrpaMMBl OXHAAEMOMY, €CIIH BHIIONHHUTDH CIEIHATBHO nofoOpaHHEIH
Habop TecToB. TeCT — 3T0 BHIIONHEHHE ONPE/ICIECHHBIX YCIIOBHH 1 JeHCTBHI, HEOOXOUMBIX JULT
IpoBepKH paGoTE! TecTupyeMol QyHKImY WiH e JacTd. Ha kai(ietii BOMPOC IO AMCITMILTHHE
HeoGX0MMO NPABHIIBHO OTBETHTD, BRIOpAB OJ(MH BapHaHT.

10. BOCIINTATEJIbHASI PABOTA

B pamxax peamu3allid JHCHHIUIMHEL TNPOBOJUTCS BOCHMTATCIbHAA pabora A
¢opMHUpOBaHHS COBPEMEHHOrO HAy4IHOrO MHMpPOBO33PECHHS M CHCTCMEI 6a30BEIX LIEHHOCTEIH,
dopMHUpPOBaHKS U Pa3BHTHA JYXOBHO-HPaBCTBEHHEIX, TPAK/IAHCKO-IIATPHOTHICCKAX ICHHOCTEH,
CHCTEMBI ICTETHUECKUX U STHYECKMX 3HAHUI W LEHHOCTEH, YCTaHOBOK TOJICPAHTHOrO CO3HAHUA
B oOmecTBe, (POPMHUPOBaHHA y CTYACHTOB IOTPeOHOCTH K TPYAY Kak HepBOl XKHU3HCHHOH
HeoOXOMMMOCTH, BBHICIIEH LIEHHOCTH M [JIaBHOMY CHoco0y AOCTHDKCHHS JKHU3HCHHOTO ycClexa,
JUIS OCO3HAHMS CONHATBHOM 3HAYMMOCTH CBOEH Oynymeit npodeccH.

11. IEPEYEHb HHO®OPMAIINOHHBIX TEXHOJIOI'AH, UCITIOJIb3YEMBIX ITPH
OCYHMECTBJEHUU OBPA3OBATEJBHOI'O ITPOLIECCA
B yue6GHOM mpoliecce IO AUCIUILIMHE IPEAYCMOTPEHO HCIOIE30BAHUC rHGOpPMAITHOHHBIX
TEXHOJIOTHIA:
1. BeleHHE MPAKTUYECKHX 3aHATHH C HCIIONB30BAaHHEM MYIBTUMENA,



2. WHTEpaKTHBHEIE TEXHONOTHH (IIPOBEJICHHE IHAIOIOB, KOJUIEKTHBHOE OOCY:KICHHE
PasIHYHBIX [TOJXOAO0B K PEIICHHIO TOM WiIH HHOH yueGHO-podeccHOHANRHO’ 3a1a49H);

3. B3auMoJIEHCTBHE ¢ O0YJaIOMMUMIUCS TOCPEACTBOM 3JIEKTPOHHOM [TOYTHI;

4. cosMecTHas pabora B DJeKTpOHHOM WH(MOPMAaNHOHHO-00pa3oBaTENbHOH cpeze
CII6I'YBM: hitps://spbguvm.ru/academy/eios/

11.1. TexHOJIOrHH MCKYCCTBEHHOI0 HHTEJLIEKTA

JIng MOArOTOBKH K NPAKTHYECKHM 3aHATHAM M BBIIOJHEHWS CAMOCTOATENRHON paGoTHI
CTYZEHTHI MOTYT HCIIOJIB30BATh NCKYCCTBCHHEIM HHTENIEKT.

HcKycCTBEHHBIN WMHTEIUIEKT — KOMIUIEKC TEXHONOTHYECKMX PEIICHUH, I03BOJISIONIHA
AMETHPOBATH KOTHUTHBHEIE ()YHKITAA YeT0BEKa (BKIOYas caMOOOydeHue U MOUCK pemennuii Ges
3apaHee 3aJ]aHHOTO AITOPHTMA) U IHONyYaTh MPH BHITOMHEHHHM KOHKPETHBIX 3a/ia4 PE3YNIbTATHI,
COIOCTABHMBIC, KAK MHHHMYM, C Pe3yJIbTaTaMH HHTEUIEKTyalbHOHM AEATENHHOCTH YENIOBEKA.
KoMIIeKC ~ TEXHOJOTMYECKHX  pelmeHuMi  BKmodaer B cebs  MHOOpMAaIMOHHO-
KOMMYHHKALMOHHYI0O HHGPacTpyKTypy, mporpamMMHoe obecrieueHue (B TOM UHCIE METOIBI
MAIIIHHOr0 06y4eHHs), IPOLECCH B CEPBUCHI 0 00paboTKe JaHHBIX ¥ ITOUCKY pemeHmi (YKas
Ipesunenta Poccuiickoit ®emepammu ot 10 oxrabps 2019 r. Ne 490 «O paspurhn
HCKyCcCTBeHHOro uHTEIekTa B Poccuiickoit @enepanum»).

Jlauspli MOmyab HareleH Ha (OpMHPOBAHHE KOMIIETEHIMU B ctepe HCKYCCTBEHHOIO
UHTEJUIEKTA, TIO3BOJISIONINX BHITYCKHAKAM HCIIONB30BaTh U pa3pabaTeBaTh OTACIBHBIE METOIBI
H TEXHOJIOTHH C yJacTHEM HCKYCCTBCHHOTO HMHTEIUIEKTA, JIUOO BIAJIETE METOJOTOTHUECKAMH
acIeKTaMH HCIIOJIB30BAaHUA | pa3paloTKM METOJOB M TEXHOJOIHH € HCIOJB30BAHHCM
HCKYCCTBEHHOTO HHTEJUIEKTA M YCIICIIHO HPHUMEHATh UX B CBOECH JEATCIBHOCTH, BIaJeTh BCEMH
KOMIICTCHIIMSIMH, CBS3aHHBIMM C  PYKOBOACTBOM  KOMIUIEKCHEIMM  PEIICHHAMH IO
HCIONB30BaHUI0O M pa3pabOTKe CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTa, B Takxke obmanars
kBamudukanmeii B cdepe ympaBneHHS TNIPOCKTaMH H  PYKOBOICTBOM  KOJUIEKTHBOM
pa3paboTYHUKOB.

Ipy 5TOM B 4ACTH MCHONB30BAHUA CHCTEM MCKYCCTBEHHOTO HHTEILIEKTa 00pa3oBaTe/IbHAs
IporpamMma J0JDKHa oOecneunBaTh (GopMHpoBaHHE KOMIETEHUMH IO PEIIEHHIO TAKAX 3a1ad,
KaK IUIaHMpOBAHME, IPOTHO3UpOBaHWE W IPHHATHE PEIICHWH, aBTOMATH3AIHA PYTHHHBIX
OPOM3BOACTBEHHBIX  ONEpaluii, HCIONB30BAaHHE  aBTOHOMHOIO  HMHTEUICKTYAIBLHOTO
000pyHOBaHAA H POOOTOTEXHHYECKHX KOMILIEKCOB, HMHTEIUICKTYAIBHBIX CHCTEM YIPaBICHUA
JIOTHCTHKOM, MOBBIIEHHE 0€30IIaCHOCTH COTPYAHHKOB IIpH BRINOIHEHHH MPOM3BOIACTBEHHBIX H
GU3HEC-TIPOIIECCOB,  OBLINICHHE JIOANBHOCTA H  YNOBJIETBOPEHHOCTH  IOTpeOHTENeH,
ONTHMHU3aIMs IIpolecca moabopa W oOyd4eHHd KaApoB Ha OCHOBE IIPUMEHECHHA METOJOB
MallHHHOTO O6ydeHus, HEHPOCETEBRIX MoJeNeif H METOJOB, CKBO3HBIX IH(POBHIX
cyOTeXHOJNOTHI HCKYCCTBEHHOIO HHTEJUIEKTa H Jp.

B ugactu pa3paboOTKH CHCTEM HCKYCCTBEHHOTO MHTEJUIEKTa 00pa3oBaTelbHas MporpamMmma
JIOIDKHA o0ecreunBaTh (JOPMHPOBAHHE KOMIETEHIHH B 061acTaX pa3paboTKH M NPOrpaMMHON
pealu3anuy alropUTMOB; HCCIEIOBAHAN AITOPATMOB H MaTeMaTUIECKHAX METOMOB; pa3pabOTKH
IPOTpaMMHEIX M TEXHOJIOIMYECKHX PEINCHUi; METONOB H TEXHONOrHi cbopa, XpaHCHHS W
00paboTKH HaHHBIX; pa3pabOTKH  CIEIUANM3APOBAHHOIO  aNlapaTHOro obecHedecHHs;
TOATOTOBKM KBaTH()HIMPOBAHHBIX KaJpoB B 0OTACTH HCKYCCTBEHHOIO MHTEJUIEKTA HA OCHOBE
METOMOB MAIIMHHOTO OGYYEHHs, HEHpOCETEBBIX MOJENed W METOAOB, CKBO3HBIX IM(POBEIX
CYOTEXHOJIOTHI HCKYCCTBEHHOTO HHTEIUIEKTa H Jp.

TexHOIOTHH HCKYCCTBEHHOTO MHTEJUIEKTa HMCIONB3YIOTCA Ha JTale H3JIOXKEHHS HOBOTO
COZEPXKAHHA IO TEME M €ro 3aKpeIUIeHHs depe3 CHCTEMY NPOOIEMHBIX BOIPOCOB IO TEME,
JOTIONIHATENBHEIX YTOUHSIONMX MPOOIEMHBIX BOIIPOCOB M BBHIIIONHEHHE NMPOGIEMHBIX 3a/IaHHIA.
JIOTIOMTHATENEHEIM METOJHYECKUM OAXOA0M SBIACTCA MCIONB30BAHHE MOJIEH «II€PEBEPHYTOE
o0y4yeHHe», KOrja ydaluecs CaMOCTOSTENBHO H3Y4aloT TEOPETHYECKHH MaTepHan AoMa, a Ha
YpOKe HepeXOomsT K ero obcyxaenuto B Gpopmare ¢ppoHTANBHOM GeceNBl H 3aKPEIIEHHIO Yepes
pelleHne 3a1a4 B MUKporpymmax (1o 4-8 genosek).



TIpy OpraHU3alUHA 32HATAH MOJYIb ACKYCCTBEHHEIM HHTEIICKT) JOIKCH OBITH BKJIIOYEH
B KaXKIO€ MpaKTUYECKOE 3aHATHE, YTO 3HAUYUTENBHO IOBEICHT HX 9 peKTHBHOCTB, OCOOCHHO B
qacTH 06CYXIeHHs Yy4eGHOrO MaTepuaa, CaMOCTOATEIbHO OCBOCHHOTO obygaromumces JoMa ¢
OMOIIBIO MHTEPHET PECYpcoB. PexoMeHmyercs, YTo0bl B OOCYKICHUH NPHHSIM yIacTHe BCE
oOydaromuecs.

IlepeueHs PeCypCOB C CETH HHTEPHET:

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

2.  Beememme B MammHHOe — OOydeHue  OT
https://stepik.org/course/4852/promo

3. Chemmammanus MamuaHOe oO0y4YeHMe H aHajgM3 JaHHBIX OT «MocKoBCKHit
GU3MKOTEXHUYECKHHA  HHCTHTYT) https://ru.coursera.org/specializations/machine-learning-

dataanalysis _
4. TInatpopma A1 NPOBEICHAS copesnoBanuii mo Data Science https://www.kaggle.com

«Bioinformatic Institute»

11.2. TlIporpammHoe ofecnedenne
IlepeueHb THIEH3HOHHOTO U cBOGOHO PACIPOCTPAHAEMOr0 MPOrpamMMHOTO obecneveHus,
B TOM 4YHCJIe 0TedeCTBEeHHOI0 IIPOU3BOACTBA

Ne Haspanue peKOMEHIYEMBIX 10 pa3fieyiaM H JIunen3us
/1 TEMaM MPOrpaMMEI TEXHHYECKHUX H
KOMIILIOTEPHBIX CpeJICTB 00yYeHHT
1 | MS PowerPoint 67580828
2 | LibreOffice csoboaHoe 10
3 | OC Aabr O6pazopanue 8 AA0.0022.00
4 | ABHC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynsrantllmoc 503/KJ1
7 | Android OC csobopanoe I10

11. MATEPUAJIbHO-TEXHUYECKAS BA3A, HEOBXOAUMAS LIS
OCYIIECTBJIEHUS OBPA3OBATE/IBHOI'O IIPOECCA 1O JUCHOHUITIJINHE

HaunmeHoBanHe HauMeHoBaHHe CTICIHANBHBIX OcHAINEHHOCTH CTIeNHAIbHBIX
AHCIUATLINHDI NOMeIeHHI B noMelenHii is moMeIeHuil 1 moMeIeHuH AIs
(MoxyJIsL), CaMOCTOATEIbHOI padoTeI CcaMOCTOATENLHO paboThI
NPAKTHK B

COOTBETCTBHH

¢ y4eOHBIM

ILIAHOM

Merposnorus 103 (196084, r. Canxt-IletepGypr, | Cneyuanusuposanias Mebeny.

yi. YepHurosckasd, oM 5) YueGHas
ayAUTOpHs JUIS TIPOBE/ICHHS 3aHATHH
CEMHMHAPCKOr0 THIIA, IPYINOBEIX H
AHIUBHAYATbHBIX  KOHCYJbTAIHi,
TEKYILETO KOHTpOJA "
IPOMEXKYTOUHOH aTTeCTAlHH

HapThl, CTYJbs, TaOypeTsl, ydeOHas
Z0CKa, AMIOMHUHHAEBEIE JIOTKA.
Texnuueckue cpedcmea 06y4eHus:
MyJIETAMEIMIHEIN IIPOEKTOP, KpaH,
KOMITBIOTED.

Haznsonvie nocobus u  ydebuble
Mamepuanel; paciedaTkn OGpourop,
CTaHAapTOB.

206 DBompmoif UMTAIPHBIA  3al
(196084, r. Cankrt-TletepGypr, yuI.
Yepuurosckas, nom 5) Ilomemenue
IS CAMOCTOATENbHOI paboTHI

Creyuanusupo6annas Mebenv:
CTOJIBI, CTYJIbs

Texnuyeckue cpedcmea OBy4eHUA:
KOMIIBIOTEPH! € TOAKIIOYEHHEM K
cetn «HHTEpHET» M JOCTYIIOM B

3NIEKTPOHHYIO uH(pOpMaIOHHO-




00pazoBaTENbHYIO CPERY

214 Manpiii  9HMTANBHEIA  3a1
(196084, r. Cankt-Ilerepbypr, yii.
Yepuurosckas, noM 5) IloMemeHne
JUISL CaMOCTOSTENBHOM paboTHI

Cneyuanusuposannas Mmebenv:
CTOJIBL, CTYNBSA

Texnuueckue cpeocmea oby4eHus:
KOMIIBIOTEPEI € TIOAKIIOYEHHEM K
cetn «MHTEpHET» M JOCTYIOM B
DIIEKTPOHHYIO “H}OpPMAITHOHHO-
00pa3oBaTENbHYIO CpELY

324 Otpen  uHGOPMAIMOHHBIX
texgonoruit (196084, r. Cankr-
IeTepOypr, yn. UepHHroBckas, HOM
5) TlomemeHue mIA XpaHEHHMS H
npoUIaKTHIECKOro 0OCITY)KHBaHHUS
yueGHOro 060pyAOBaHUS

Crneyuanusuposantas Mebens:
CTOJIBI, CTYIIbA, CcrelHaIbHBIA
HHBEHTAph, MaTEepHANlsl H 3allacHEIC
qacTH Juig  OpoQHIAKTHYECKOTo
00CITy>KUBaHUS TEXHAYECKHX
cpencTs o0y4ueHHA

Boxc Ne 3 Cromspaasd MacTepckasd
(196084, r. Canxr-Tlerepbypr, yiI.
YepHUTrOBCKasd, IOM 5)

IloMemenne g XpaHeHHd H
npo¢HIaKTHIECKOTO 00CTy>XHBaHHS
y4yeOHOro 000pyI0BaHHA

Cneyuanusupoeannas Mebenb:
CTOJIEL, CTYJIbA, cHeNHANbHBII
HHBEHTapPh, MaTepUabl I
NpOQUIAKTHYECKOTO O0OCTYKHBAHHS

cIeUAH3NPOBaHHO MeGenn

ITpunoxxerue 1 Ha 9 1.
PaGouyio mporpaMmy COCTaBHIL:

K.X.H. JOLICHT A.H. Baprimes
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1. HACHHOPT ®OHJIA OIIEHOYHbBIX CPEJACTB

Tabmuna 1
dopmupyeMbIe KonTponupyembie OunenouHo
No KOMIIETEeHIHH pa3aeJibl (TeMbl) e
JIRCHMIITHHBI CpeACTBO
1. Ouzudeckue BEIUYNHEL
OnpeneneHue METPOJIOTHH H
OCHOBHBIE 3Tallbl €€
passutud B Poccnu 1 3a
py6exxom. Ilonoxenus
3axoHa P® 006 obecrnieueHun TecThl
€IUHCTBA U3MEPEHU.
OyHIaMeHTaNbHEIS
¢bu3rIecKyue NOCTOSHHEIE.
IIK-1 cnocobGeH  3KCILTYaTHPOBATh | Jra510HBI OCHOBHBIX €UHULL
COBPEMEHHYIO anmaparypy " | CUL
o6opy,u013aHne JUIA BBIIIOJTHCHHA
2' HAay9JHO-HCCIIEAOBATEABCKHX MOMCBBIX I/IBMep CHHE (bHBquCKHX
B JabopaTOpHEIX Omonormyeckux | BETTHIHH.
paGor. TlonsATre n3MepeHus.
IIK-1.1 Ipumenser B cBoel | MeToABl U CPEACTBA
JECATCIBHOCTH AQHATHTHYCCKOC H3MepeHHﬁ.
nabopaTopHOe oGoPyzxonaHHe; Kputepu KavecTsa
CpeACTBA BEIMMHCIHTEIBHOM TEXHHKH, >
KOMMYHHKAITH H CBS3H; HU3MEPECHUH B BB TecTel
[IK-1.2. TIposomur naGopaTopHEIE norpewHocTed. IIpHHImIE!
HCCIICa0OBaHNAg, 3aM€EphbI, aHaIu3el | OITMCaHUS U OLICHHUBaHUA
OTOOPaHHEIX TpPUPONHEIX 00pasios; | morpemHocTeil. [Ipsamele
pagOTaTB Ha aI%aJII/ITI/I‘{CCKOM I/IBMCPCHHH c
JJAa0OPaTOPHOM 000 OBaHMH,
I/ICIIOJP;EBO]P;aTL aBTOMaTI/ISI;I)]IJI(l)BaHHLIC, MHOFOKpaTHBIMH
CHCTEMBI KOHTPOJIA 3KOJIOTHYIECKOro HaGJHOI[eHHHMH'
3. | cocTosHuS TepPHTOPHIA. Mertponorus 1 HayIHbIe
uccnenosaHua. OCHOBBI
CTaHAapPTH3alHH B HAyYHBIX
uccnenosanuax. O6paboTka
JAaHHBIX.
ITocTpoeHue u XxpaHeHHE TecThl

mikai. [Ipencrasnenue
pe3yJbTaTa U3MEpPEHHUA.
Hutepnperanus pe3ynbTara.
Knaccel TOYHOCTH CpeiCTB
H3MEpEHUI.




IIpumepHblii nepevyeHb OUEHOUHEIX CPEACTB

Tadomuna 2
HaumeHoBanue Kparkas xapakrepucruka Ilpencrapnenmne
OLIEHOYHOI'O OLIEHOYHOTO CpeACcTBa OLIEHOYHOTO CpeJICTBa
CpeICTBa B (oHIe
Cucrema DoHJ TECTOBEIX
CTaHAApPTH3HPOBAHHEIX 3aIaHMi1, 3aJJaHuN
Tect IO3BOJIAOIIAas aBTOMaTU3HPOBATh
nponenypy

H3MEpEeHHs YPOBHA 3HAHMHI U
YMEeHU# obyyaromierocs




AWO190
WOHIOLI 94 KMHEI'RE

‘uudornddol BHHEOL90D

W30 WOHIOM OJOXOSRHIONONE srodiHoN
eumn ITHOHIIOLIIE € OH OH ‘BMHEYRE NALOHO Y, S——

HWELOhOTOH 904 I9HAHIIOMIId IDIQUITNIO )
. 9LBHOEIII OO ‘unHegorAdogo

MWIGHHOE LOSMIAOSH HUWBLOhOTSH 9 919dOLONOH AWEMQHITIO | S190AdI 019N HIOWH
HWIGHIIOTIO | OH “OWS9Q0 WOHIfOU 9 KHHeNee nwia0AdioH ‘KHHOWA QI9HEOHIO wondoredogex HCHSORELINEHRE
3 MEEITes SIGHIOHO0 908 1HOHIOLISE ‘HWENOUITIO | O Hheres oMgonnL | 19Heaodudiorowsrodu | BH areroged ‘goneedgo
004 19HomAd ‘BHHOWA | HMWIIQAdISH 9 MheI'eE SITHEOHIO ranomad ‘BHHOWA on | X1aHYOdudm x19HHedQ010
193], SIGHEOHO0 904 19 | 909 I9HOMIOd “BMHOWA SI9HEOHOO SIHEOHY0 19H reres xiaardernels | MevireHe  ‘19doWes  ‘KHHRSOIOIOOH
peaodudionomwsrody| 501 1Hegodudionowarody] | eaodudionomarodyy nunomod udyy | s1ardoredoger LHrogodI] 7 I-MIT
“OQUHIO

€99 “Emoamuuon Mogumo | ogumio X199Ad.IoH IDIQUITIO "HEBEO M HHITEXMHANNOX ‘IDIMHXAL
swwedtodu X190Ad.1oH ONGIONOSH |  OJOHW OHAMALION a1994d1 0100w | HOHILOLHIOUAITE edrorrado
WOIIOIALLOLIELO0D OHOMALIOY ‘UME0L0IIOL ‘PuHeHE 9Hog0dA HIroWK ‘wuHeaogady | dHHEOTAdogo sordoredogerr
193], ‘owaqgo | swwediodn WOMIOIAELOLIE100D HITWHLOATION XI9HIIBWHHHN OKUH | S0MOOhULUIBHR HIDOHIISLET
€ UMHEHE 9Ho80dg ‘9W9IQ0 g UMHEHE 9HogOd OHIIEWHHHA] puHEHE 9Hosodg | WooEd &  IowHOWHA[]  [[-MII

Loged xmiosrmiorong xiaHdoledogerr

XI990I0N  XMMOIIrALBE0YSI00N-OHRAEH KHHOHIOmME Kur omHedorAdogo u AdAredemre oiAHHoWaddod dregoduieArnode HOQOOOID [-MII

og1orado OHRHILLO | omodoy [ onqwraindodrorraork | oHdIrdIHAOLLOIEOTASH HHTTHOLOIINON
QOHROHOII) EHH20900 qHog0dg EUH50900 191eldrAead o1awoAduHen]]
€ enmroe],

BEVHVANHAIIO Ir'VII AIMHVOUIIO ‘BUHVIOdUINIOD
XU XVIIVLE XITHhUIEVd VH TAITHALAITAON EHHVAHHANO HAdALAI A UICALVEVIOII °T




3. NEPEYEHB KOHTPOJILHBIX 3AJAHHI Y HHBIX MATEPHAJIOB,
HEOBXOAMMBIX JIIsI OUEHKH 3HAHUIA, YMEHWIA, HABBIKOB I
OIBITA AESATEJILHOCTH

1.1. Tunomsle 3ananus qis TeKYILIero KOHTPOJISA YCIIeBAEMOCTH
1.1.1. Bommpoce1 aast TecToB

Tecmor ons oyenxu Komnemenyuu

ITK-1: cmocoGeH skcmiyaTHpoBaTh COBPEMCHHYIO allaparypy H o0OpyHoBaHHE s
BBIIOHEHUA HayHO-ACCIIEOBATENECKAX TIOJIEBBIX U 1aGOPATOPHBIX GHOTOTHYECKIX pabot

IIK-1.1 TlpuveHseT B cBoeit JEATENBHOCTH AHATHTHYECKOE nabopaTtopHoe 0GOpPyNOBAHKE;
CPCACTBA BEMUCIUTEILHON TEXHUKH, KOMMYHHKALMHE H CBS3H;

Hanee npencTaBiieHsI THIOBBIE 3aaHKS TECTA OTKPBITOT'O THIIA.

1. Onpenenure ocHOBHOE MOHATHE H IIPEIMET METPOJIOTHH.

2. VYxaxwure TpH paszena merponoruu. I[To KaKoMY IIpDH3HAaKy IPOBOJUTCS
KIIACCH(DHUKALHA Pa3IesioB METPOIOTHH?

3. Yro oTnMYaeT METPOIIOTHIO OT APYIHX €CTECTBEHHEIX HayK ($u3ukmy,
XUMHHA)?

4. [aiite onpenenenne GpU3NIECKOM BETUIHHEL ITpuBenuTe npuMepEI
(QU3MYECKUX BEJIHYMH, OTHOCAIIUXCS K MEXaHHKE, ONITHKE, 3JIEKTPHYECTRY,
MarHeTusMmy.

5. Yro sBNAETCA KadeCTBEHHOM XapaKTEePHCTHKOM GH3MIECKON BENTMIHHEL?

6. Uro ABNIsIETCSA KOIMYECTBEHHOM XapaKTePUCTHKOH PH3NUECKON BEIMIHHEI?

7. Hcnons3ys 0CHOBHOE ypaBHEHHE H3MEPEHHS, 00BACHHUTE, TIOYEMY 3HAUCHHUE
(usMIecKoif BeTMYMHEI He 3aBHCHT OT BEIOOpa eIHHUI U3MEPEHHUIH?

8. B uem 3akmouaeTcs cyTh H3MepeHus?

9. SlBnsercs mu mKana HAUMEHOBAHMIA MIKATOH bu3nIecKuX BeamInH?

10.06BacHuTe, T10eMy Ha IIKaJle NOopsIKa HEBO3MOXHO BBECTH eUHUILY
HU3MEpEeHHH.

11.IToyeMy Hemp3s CYMTATD H3MEpEHHEM ompezeIcHAe 3HAUSHHI BEJTHYHH C
HOMOIIBIO IIIKaJI HOPSAKa?

IIK-1.2. Tlposomur naGopaTopHbie HCCIIEIOBAHUA, 3aMEphl, aHAIM3Bl OTOOPAHHBEIX
IPHPOMHEIX  00pasioB; paboTaTe Ha AHAIMTHYECKOM nabopaTopHOM — 06OPYNOBaHUM;
HCIIONE30BATE ~ aBTOMATH3HPOBAHHBIE CHCTEMEI KOHTPONS SKOJOTMYECKOTO  COCTOSHES
TEPPUTOPHUH.

12.TTosicHNTE, OT KAKMX BEJTMYHH 3aBHCHT BBIOOp Havaja OTCUYeTa Ha IIKAje
uHTepBanoB. [IpuBenyuTe IpUMeEpH! KA HHTEPBAIOB.

13.MoxHO 11 onpenenuTs pasmMep pH3HIECKOi BETHIHHEL ¢ ITOMOILBIO IIKAJ
nopsiaka?

14.Kaxum 06pa3oM yCTaHAaBIHBAIOTCS €AMHHUITEL HU3MEPEHHUH B IIKaax
OTHOIIEHHUIH?



15.TToscHuTe, MOYeMy abCOJOTHBIE IIIKANEI He 3aBUCAT OT NPUHATOMN CHCTEMEI
€IMHUL] U3MEPEHUS.

16.aiiTe onpenenenue cucteMbl eAMHUL] OB.

17.1IpoBenure xnaccudukanyio OB 1Mo cTeneH! yCIIOBHOM HE3aBUCUMOCTHU OT
JIpYrux BeJIW4HH AaHHOU rpynmnsl OB.

18.IIpuBeauTe mpuMepsl OCHOBHBIX M IPOU3BOIHEIX OB.

19. TaiiTe onpeneneHye KpaTHBIX U JOJNBHBIX eAUHUL. [IpuBeauTe MpuMepsI.

20.006BsacHUTE, MOYEMY Ha IIKaJle MOPsaKa HEBO3MOXXHO BBECTH €IHHHITY
HA3MEPEHNUS.

3.2.2. Bonpocsl K 3a4eTy

@®opmupyeMas KOMNETEHIUAS

IIK-1 CnocoGeH »KCIUTyaTHpPOBaTh COBPEMEHHYIO ammaparypy H oOopyloBaHue IS
BBIITOJTHEHHUS HAYIHO-HACCIIEAOBATENFCKHAX MOJIEBHIX U JJA00OPaTOPHBIX OHONOTHYECKHX paboT

IIK-1.1 IlpumensieT B cBO€# ACATENPHOCTH aHAIATHYECKOE TabopaTopHOE 000pyIOBaHHEE;
CpeNICTBa BEIUMCIUTEILHOW TEXHUKH, KOMMYHHUKAIMA U CBA3H,

Jlanee npeacTaBiIeHb! TUIIOBBIE BOIIPOCH K 3a4eTy.

. MOXHO JTH OIlpeeNNTh UCTHHHOE 3HaYeHNE U3MEPsAeMOM BeITMYMHBI?

2. 3ammmute GOpMYIy IS ONpeNeNIeHNs IIOIPEIIHOCTH pe3yIbTaTa
H3MEpEHNSL.

3. Ilposegute KiaccupUKaIUio NOrPENIHOCTEN N3MEPEHHUH B 3aBUCUMOCTH OT
XapakTepa IpOsBIICHHUS.

4. OTnH4aloTCcs JIU NPU3HAKK KiacCU(UKAIMHK IIOTPEIIHOCTER pe3yNbTaToB
H3MEPEHUI 1 MOTPEITHOCTEH CPEACTB U3MEPCHUNA?

5. Habmonaetcs mu xakas-HHOYIb 3aKOHOMEPHOCTh B NIOSABICHHUH CIIy4aiHBIX
HOTPEIIHOCTEH U3MEPEHUA?

6. Kaxum 06pazoM MOXKHO CYIIECTBEHHO YMEHBIIUTD CIIy4ailHbIe
IIOTPENIHOCTH U3MepeHHit? MOXHO JIM COBCEM YCTPaHUTh CIyJaiHbIe
MTOrPELIHOCTH?

7. MOXHO 11 yCTpaHUTh CHCTEMaTHUYeCKHe [TOrpelTHOCTU?

8. Moxert nu cucteMaTudecKas MOrPeIHOCTE U3MEPEHU U3MEHATRCA IIPH
TIOBTOPHBIX H3MEPEHUAX OJHO U TOit e hu3nieckol BeMUIUHbI?

9. Moxert 11 abCOMOTHAs MOTPEIIHOCTh U3MEPEHHUH B IIOIHONA Mepe CIIyKUTh
MoKa3arelieM TOYHOCTH U3MEpPEHHI?

10.Kax n3mMeHseTcs OTHOCUTENbHAS MOTPEIIHOCTE U3MEPEHUH C YMEHBIIIEHHEM
JIeHCTBUTENHHOTO WM H3MEPEHHOTO 3HAYSHUS H3MEPIEMON BEMUIKUHBI?

a—y

IMK-1.2 IlpoBomur naGopaTOpHBIE HCCIACAOBAaHUA, 3aMephl, aHaIN3Bl OTOOpaHHBIX
OpUPOIHEIX 00pa3moB; paboTaTk Ha aHAIMTHYECKOM JabopaTopHOM 000pyZOBaHWH,
HCIONIB30BATh ABTOMATH3MPOBAHHBIE CUCTEMBI KOHTPONSA  3KOJOTMYECKOTO  COCTOSHHSA
TEPPUTOPHIA.

11.Ykaxure NPpAYYHBI BOSHUKHOBCHIA INOTPEHNTHOCTH METOAA HBMGPCHHﬁ.



12.MOXHO 1TH yCTpaHHTh IPOrpeccHpyIOIIUe [IOTPEHOCTH?

13.ITorpemHoCTh METOAA H3MEPEHHIA IO XapaKTepy IPOsABIEHUA OTHOCHTCA K
CHCTEMaTHYECKOM MJIM CIy4aifHOM [TOrpeImHOCTH?

14.YxaxxuTe MPUIHHEI BOSHUKHOBEHHS HOMOIHUTENLHOM IIOrPELIHOCTH
CpeACTBa H3MEPEHHiA.

15.9emM 06ycitoBIIEHO HanM4Me THHAMHAYECKOI IIOTPELIHOCTH CPeACTBa
U3MEpEeHU?

16.ITpusenure Knaccudukanuio norpemuocTeit HU3MEPEHMS 10 3aBUCHMOCTH
abCOMIOTHOM MOTPEIIHOCTH OT 3HAYEHUH H3MEPAEMOil BETMUHMHEL

17.910 XapakTepu3yeT TEPMUH «HEOTIPEAETECHHOCTD U3MEPEHUA» ?

18.Ykaxxute 1Ba THIA HEOIPENEICHHOCTH H3MEPEHMIT B COOTBETCTBHH CO
CII0COOOM OLIEHKH HX YHCJIEHHOTO 3HAYEHH.

19.Hazosute npu4uHE! pa3paGoTKi HOBO KOHIENIHAN IpeACTaBIeHAs
pe3ynbTAaTOB H3MEPEHNUI 1 BBEJCHHA HOBOTO TEPMUHA «HEONPEIeNIeHHOCTE
HM3MEPEHUS.

20.Onpenenure, yeMy paBHa MpeeNbHAs TTOTPEIIHOCTS, o0ycrnoBIeHHas
OKpPYIJICHHEM,

4. METOIMECKHUE MATEPHAJIBI, ONIPEJAEJISIIOINE
ITPONEAYPBI OLIEHUBAHHW S 3HAHUIA, YMEHU 1
HABBIKOBU ONBITA JEATEJIBHOCTH, XAPAKTEPHA3YIOINAX
ITAIIbI ®OPMHPOBAHNS KOMIIETEHIAIA

Kputepun OLICHMBAHWS 3HAHHM  0o0Oyuaro HIAXCA TIpH  TIPOBCIACHHUH
TECTUPOBAaHHA:

Pesynbrar TecTHpOBaHMS OLEHHBAEeTCA IO MPOLEHTHOW IIKAle OIEHKW.
Kaxnomy ofysaromemMycst mpepsaraercs KOMIUIGKT TECTOBBIX 3aJaHHMi 3 25
BOIIPOCOB:

*OTMeTKA «OTIHYHO» — 25-22 IPaBUIHHEIX OTBETOB.

*OT™eTKa «x0pOIIO0» — 21-18 NpaBHITBHEIX OTBETOB.

*OTMeTKa «yROBIETBOPHUTENBHO» — 17-13 NpaBUIBHEIX OTBETOB.
*OTMeTKa KHEYIOBIETBOPHTEIBLHO» — MeHee 13 MIPaBUJIBHBIX OTBETOB

Kpurepuu 3HaHMI DY IPOBE/IEHUH 3a49€Ta:

eOneHka «3a4TEHO» JODKHAZ COOTBETCTBOBATH napaMerpaM Jo0oi u3
HOJIOKUTENBHBIX OLEHOK (OTAMYHO», «XOPOIIO», «YIIOBJIIETBOPUTEILHO) ).

¢ OneHka «He 3a4TeHO» NOJDKHA COOTBETCTBOBATE IapaMeTpaM OLIEHKH
«HEYJIOBIIETBOPUTEIBHOM.

¢ OTMeTKa «OTIMYHO» — BHIIOJHEHHl BCE BHIHI y4ebHOM paboThl,
NpeqyCMOTpeHHBle  y4eOHEIM  ImuiaHOM.  OGyuaromuitcs JEMOHCTpHpYET
COOTBETCTBHE 3HAHUM, YMEHH, HABBIKOB NIPUBEACHHBIM B TaOIHIIaX II0Ka3aTelsM,
OIIepHpYeT NPHOOPETCHHBIMH 3HAHHUAMH, YMEHHUSAMH, HaBEIKaMU, MPUMEHSET HX
B44 cuUTyaluiX NOBBIIMIEHHOH CIOXHOCTH. Ilpy 3TOM MOTYT OBITH JONYIIEHEI
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HETOYHOCTH, 3aTPyJHEHHUs IPH aHAIMTHYECKHUX OIlepalyiiaX, IEpeHoce 3HAHUH U
YMEHHUI Ha HOBbIE, HECTaHAaPTHEIC CUTYalluH. —

oOTMETKA «XOpOINO» — BHIIOJHEHHI BCEe BHUABL yd4eOHOHW paGoTHL,
HpefyCcMOTpeHHble  y4eOHBIM  mmaHoM.  OOydwarommuiics  JEMOHCTpHpYET
COOTBETCTBHE 3HAHMIA, YMEHMIA, HABBIKOB IIPHBEACHHBIM B TaOIHIaX ITOKA3aTeN M,
onepupyeT PHOOPETEeHHBIMH 3HAHWAMH, YMEHHAMH, HaBEIKaMH, NPUMEHSET X B
CTaHJAPTHBIX CHTyalusX. IIpH 3ToM MOTyT OBITH JOIYLIEHEl HE3HAYUTEIbHBIE
OmMOKY, HETOYHOCTH, 3aTPyIHEHUS NMpPU AHAIWTHIECCKHUX OINEPAIHAX, ICPEHOCE
3HAHMI ¥ YMEHHH Ha HOBbIe, HECTAaHJAPTHEHIE CUTYALlHH.

eOTMeTKa «Y/I0BJETBOPUTEJbHO» — He BBINONHEH OfMH MU Gojee BUIOB
yueGHOlt paboTHl, NPEAYCMOTpeHHBIX yueOHBIM mianoM. OOyvarompmiics
IEMOHCTPHPYET  HENONHOE  COOTBSTCTBHE  3HAHWM, YMEHHH, HaBBEIKOB
IIpHBENIEHHEIM B TabNMIax MOKAa3arelsiM, ZOIYCKAIOTCA 3HAYMTENbHBIE OLIMOKH,
NpOSABIAETCS YAaCTHYHOE OTCYICTBHE 3HAHWH, YMEHHH, HAaBBIKOB IIO : pAny
HoKaszarelieli, oOyJaroluifcss HCIBITBIBACT 3HAYMTEIBHBIC 3aTPYAHCHUSI IpH
OIEpPUPOBAHNM 3HAHUAMH ¥ YMEHUSIMH IIPH MX [IepeHOCe Ha HOBBIE CUTYallMH. —

eOTMETKA «HEYAOBJECTBOPHTEIbHO» — HE BHIIONHEHBl BHAB Y4eOHON
paboThl, INPeLyCMOTpEeHHBIe Y4YeOHBIM IUIAHOM, JASMOHCTPHPYET HETONHOE
COOTBETCTBUE 3HAHUI, YMEHHH, HABBIKOB IPHBEJCHHBIM B TabIMIaX MOKasaTeyew,
IOIYCKAIOTCA 3HAYMTEIBHEIE OIIHOKHY, TIPOSBIIETCS OTCYTCTBHE 3HAHMI, YMEHHH,
HaBHIKOB IO OonbplleMy pAxy Mokasartenefi, oOydJarolMACS HCIBITHIBACT
3HaYMTENbHBIE 3aTPYAHEHHA TPH ONECPHPOBAHMH 3HAHMSMH U yMCHHSIMH IIPH HX
nepeHoce Ha HOBBIE CUTYaIlUH.

5. JOCTYIIHOCTBh U KAYECTBO OBPA30BAHMSA IS JIULY C OB3

IIpy HeoOXOOMMOCTH MHBAIHAaM M JHMOaM C  OrpaHMYeHHBIMH
BO3MOXKHOCTAMM 3M0POBBS  NIPENOCTABISIETCA JONOJNHUTEIBHOE BpeMs il
IIOATOTOBKH OTBETA Ha 3a4eTe.

IIpy TpoBeNeHMH IpPOLEAYPH OLCHHBAHHA pPE3yNbTaToB  00ydeHus
WHBAIAAOB M JIMI[ C OrPaHWYEHHHIMH BO3MOXHOCTAMH 3JOPOBbS MOTYT
HCIOJB30BaThCa COOCTBEHHBIE TEXHUYECKUE CPELICTBA.

IMpouenypa OLEHHBaHHA pe3yIbTaTOB OOy4YeHHMS HHBAIUIOB M JHUI C
OTPaHMYEHHBIMH BO3MOXHOCTAMM 3I0POBbA IO IUCLMIUIMHE NPEAyCMaTPHBAET
npenocTaBienne uHbpopManuy B ¢hopMax, aqanTHPOBAHHBIX K OTPaHMYCHHAM HX
37I0pOBbsl U BOCIIPUATHA HHPOPMALIH:

— B [Ie9aTHOM QopMe yBeTMIEHHBIM MIPUPTOM,

Jlng a1 ¢ HapyILIeHUsSAMH 3pEHH:
— B )opMe 3JIeKTPOHHOIO JIOKYMEHTA.

— B edyatHO# Qopme,

s JIAT] C HApyLIeHUIMH CIIyXa:
Jlst st ¢ Hapy — B (hopMe BJIEKTPOHHOTO JIOKYMEHTA.

Jliis v ¢ HapyUIeHUAMH — B IIeYaTHO# (opMe, anmapara:
OIIOPHO-IBUTATENBHOTO anapara | — B (hopMe 3JIeKTPOHHOTO JOKYMEHTA.




IIpy npoBeNeHHM TPOLEAYPHl OLEHUBAHMA pPE3YNbTaToOB O0ydeHUs
WHBAJIHIOB M JIUI[ ¢ OTPAHMYEHHBIMA BO3MOXXHOCTAMH 3/I0POBBS IO AWCIMIUINHE
o0ecrieunBaeT BBIONHEHUE CIEAYIOIMX JOMONHHUTENBHEIX TpeOoBaHu# B
3aBHCHMOCTH OT HHIMBUAYAJIBHBIX OCOOEHHOCTEH, 00yJaromuxcs:

a) MHCTPYKUMS IO TOPSAKY NPOBEACHHMS IPONEAypHI OLCHHBaHHA
TIpeNloCTaBIAeTCA B IOCTYIHOM dopMe (YCTHO, B MUCEMEHHOM (opme);

6) mocrymHas (opMa NpeJOCTaBICHHUs 3aJaHUH OIEHOYHBIX CPEACTB (B
meuaTHOH QopMe, B IedaTHOM ¢opMe YBENIHYEHHBIM IIpHpTOM, B Qopme
3IIEKTPOHHOTO IOKYMEHTa, 33/IaHHsI 3aUMTHIBAIOTCS IIPENOaBaTeNIEM);

B) jJocTynHas $opMa MPeLOCTaBIeHHS OTBETOB Ha 3aJaHus (MHMCBMEHHO Ha
Gymare, HabOp OTBETOB Ha KOMITBIOTEPE, YCTHO).

IIpr HEOOXOAUMOCTH IS 00YHaIOIMXC ¢ OTPaHMYEHHEIMH BOSMOXHOCTAMH
370pOBbS M MHBAJIHMAOB IpOLEAypa ONESHUBAaHHA De3ylIbTaToOB OOydYeHHs IO
IOUCIUILTHHE MOXET IIPOBOAUTHCS B HECKOJIBKO TAIlOB.

IMposenieHre MpOUEAYPH OLICHUBAHUA PE3YIbTaTOB OOYYEHHA HHBAIMAOB M
JMI] C OrPaHHYEHHBIMH BO3MOXHOCTAMH  3/I0POBBA  JOMycKaeTcs C
HCIIONB30BaHMEM JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.






AnHoTanus paGoueii mporpaMMel AMCHUITHHB
PT/I.B.2 «MeTpoaorus»

Ypogenn Bricuiero o6pasopanua BAKAJTABPUAT
HanpaBnenune noaroroexu 06.03.01 Buonorns
Ipoduias Buoskonorns
®opma oGyqeHHs OYHAA

Ileab ocBoenns AMCHMILIHHBL: [aTh CTYJEHTAM OCHOBOMOJATAOMIHE MOpQonoru4Yeckue 3HaHUug 06
OCHOBHBIX [IOHATHAX H ONPE/ETEHUsIX METPONOTHH, IPHHLANAX AeHCTBHS aHATOrOBBIX M LGBPOBBIX CPEACTB
M3MEPEHHH, ONpENENeHMM METPONOTMYECKHX XapaKTePHCTHKH CPEACTB WU3MepeHuH, cmocofax ux
HOpPMHPOBAHHMA H NPE/CTABICHUA, METONAX M CIOCO0aX M3MEPEHHMIl JIEKTPUYESCKUX M HEANEKTPHYECKHX
BEIIMYMH, OCHOBAX CTaHAAPTU3ALMH U CepTHHUKALHH.

Mecro aucnmmumHel B yueGHOM IUIaHe: JMCLMIUIMHA OTH.B.2 «Metponorus» OTHOCHTCH K
dakynbTaTHBHOM IucHMIIMEE YydeGHOro miaHa Hanpasnenus noarotoeku 06.03.01 Buonorus, npodums
Broakonorus, ocranBaetcs B 4 cemectpe.

Tpe6oBaHus K pe3yabTATAM OCBOEHHH AMCIMILIMHBL B pesynbTaTe OCBOECHHMS AHCLHILTMHEBI
(opMupyIOTCA ClieAyIONIHE KOMIETEHIHH:

IIK-1 criocober skcmiyaTHpPOBaTh COBPEMEHHYIO annapatypy ¥ o6opyJaoBaHHE s BBITIOJHEHHA
HayYHO-HCCJIEJOBATEILCKUX MOJIEBBIX U 1260paTOPHBIX GHONIOTHYECKAX paboT.

IK-1.1 TIpuMeHseT B CBOEH AeATENHHOCTH AHAIMTHYECKOE nabopatopHoe 06OpyJOBaHHe; CpeacTBa
BEIYHCIIUTEBHON TEXHUKH, KOMMYHHKAUHH H CBA3H;

IIK-1.2 TIposoaur naGopaTopHbie HCCICAOBAHMS, 3aMepEl, aHANHM3bl OTOOPaHHBIX IIPHPOAHEIX
06pa3ios; paGoTaTh Ha aHANTUTHIECKOM JaGOPaTOPHOM 0060pyN0BaHHH; UCIIONB30BATh ABTOMATH3HPOBAHHBIE
CHCTEMBI KOHTPOJIA S5KOJIOTHYECKOT0 COCTOSHUSA TEPPUTOPHIA.

Kparxoe conep:kanme aucummmupnl: Ou3nueckde BeJMYHHDL Omnpenenenne MeTponornd H
OCHOBHBIC JTallbl €€ pa3BUTHA B Poccun u 3a pyGeskom. ITonoxenns 3akona PO 06 obecrieueHny equHCTBa
u3MepeHuil. DyHIaMeHTanbHble GU3MYECKHe NOCTOAHHEIE., JTAIOHB OCHOBHBIX emxuHmy CH. Hzmepenue
¢usnueckux BemmumH. [loHSTME wH3MepeHHs. Metosl u cpenctBa usMepeHuil. Kpurtepum xadecTsa
M3MEPEHHH M BHABI NOTpelHOCTell. [IPHHIMIEI OMHMCAHHS M OLCHHBAHUS norpemisocreit. ITpsmeie
M3MCPEHHA C MHOrOKPaTHHIMH HalmOfeHHAMH. MeTponorus ¥ HayyHble MCCIEAOBaHUS. CHOBbI
CTaHZ2PTH3ALMN B Hay4HBIX HCcnefoBaHuAX. OOpaGoTka jaHHBIX. IlocTpoeHME H XpaHeHHe KAl
Hpencrasnenue pesymprata usmepenus. HHTeprnperauus pesynbrata. Kiaccel TOYHOCTH CpepcTB
H3MEPEeHUIL.

Kpatkas TpyaoEMKOCTE JHCHHILTHHBIL: COCTABISET 2 3a9ETHbIE enuHHULB! (72 yaca).
HToroBriii KOHTPOJIL NO AMCHAIIHHE; 339€T.






