[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
WUHdopmaumsa o Bnagenbue:

®K1O: Conosbes IMuTpuii AnekcaHaposuy

[lomxHoctb: pektop ®IBOY BO Basmnoscw YHUBEpCUTET

[lata noanucauus:

YuukanoHbiid nporp@MMHbINKPHMCTEPCTBO CE!

—

TbCKOI'O XO35HCTBA POCCHICKOI ®EJAEPALIMH

OIIEH

Jucuunnusa

Hanpasnenne
NOArOTOBKH
Hanpasaennocts
(npogmin)
Ksanuduxaums
BBIIYCKHHKA

Hopmarusssril cpox
obyuenus
®opma obyuenus

Kadenpa-
paspaboTuuk

Benyumii npenojasaren

Paspabomuux: ooyenm,

Hoe rocyaapersennoe Gwkernoe ofpasopareasnoe yuperiene
BEICIero obpazosanun
«CaparoBscknil rocyaaperBennii ynuBepeuTer resernsn,
GuoTexnoaorun m nHKeHepHM
umenn H. H. Basunosa» 1

OYHBIE MATEPHAJIbI

I[MPHBOPBI U CPEACTBA KOHTPOJIs1
IIPHPO/IHBIX U TEXHOI'EHHBIX
IIPONECCOB

20.03.02 IpupoaoodycrpoiicTBo U
BOMONOJILIOBAHHE

Hrzkenepuas 3aniuTa TeppUTOPHIL M CoOpyIKenHii

Bakanasp

4 rona
3aounan

HpuponoobycTpoiicTBo, CTPOHTEIALCTBO B
TenJ109HePreTHKa

b douenm, Apacanyxuna E.B.
Apacanyxuna E.B. W

r4

(noanisce)

Caparos 2022
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[lepevyeHh KOMITIETCHIIMA C YKa3aHHUEM 3TarioB WX (DOPMUPOBAHHS B IPOIIEC-
ce

ocBoenusa OITOIT

OnucaHue NoKas3aTeyie U KpUTEPUEB OLICHUBAHUS KOMIIETCHIIUM Ha pa3iiny-
HBIX

sTanax ux GopMUPOBaHUS, ONTMCAHUE IIKAJT OICHUBAHUS

TuroBble KOHTPOJBHBIE 3aJaHUS WJIK UHBIC MaTepHasibl, HEOOXOUMBIE JIJIs
OIICHKM 3HAHWH, YMEHUM, HAaBBIKOB U (WJIM) ONBITA ACATEILHOCTH, XapaKTe-
PHU3YIOIIUX ATaIbl (POPMUPOBAHKS KOMIIETEHIIMM B MPOIIecce OCBOCHUS o0pa-
30BaTEILHOMN TPOTrpaMMBbI

Metoauyeckue Matepualbl, ONpeaesIONe MTPoleayphl OLICHUBAHUS 3HA-
HUW, YMEHUM, HAaBBIKOB U (WJIM) OMbITA JACSITEIBHOCTH, XapaKTEPUIYIOIIUX
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1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHMEM 3TANOB MX ()OPMUPOBAHNS B MPO-
necce ocsoenus OIIOII

B pesynbprare uzyuenus aucuuiinabl «[Ipubopsl U cpeicTBa KOHTPOJIS IPUPOTHBIX U
TEXHOTEHHBIX TpolieccoB» oOyuaromuecs, B cooTBeTcTBUU ¢ ®I'OC BO mno HampapieHHIO
noarotoBku 20.03.02 [TpupoaooOycTpoCTBO M BOJIONOIB30BAHUE, YTBEPHKACHHOTO MPHKa-
30M MuHHCTEpPCTBA HAyKH M BBICHIETOo oOpa3zoBaHusi Poccuiickoit deaeparuu  OT
26.05.2020r. Ne 685, hopMHUpYIOT CIEAYIONIYI0 KOMIIETEHIINIO, YKa3aHHYIO B Tabnuile 1.

Tabnuna 1
®opmMupoOBaHNe KOMIIeTEHIMII B IpoLecce U3yYeHHs AU CHUILINHBI
«IIpu6Gopsbl 1 cpeacTBAa KOHTPOJISI MPUPOAHBIX U TEXHOTeHHBIX MPOLECCOB)
Komnerennus CrpykTypHble 377eMeHThl | Otamsl pop- | Bunsiza- | OuneHouHble
Kon | HaumenoBanue KOMIIETCHIINH (B pe3yilb- MHUPOBAHUS | HATUW I | CPEACTBA JJIst
TaTe OCBOCHMS JUCLHUIUIM- | KOMIETEeH- | (OPMHUPO- | OLEHKHU YpOB-
HBI 00YYArOIIUICS TOJDKEH | MU B TIPO- BaHUS Hs chopmupo-
3HaTh, YMETh, BJIAJIETh) 1[ecce 0cBoe- KOMIIE- BAaHHOCTH
aus OIIOIT TEHIIUU KOMIIETEHIIN U
(cemecTtp)
1 2 3 4 5) 6
IIK-6 | CnocoGen  ocy- | IIK-6.4 Pa3zpaGarbiBaer 8 Jlekuuw, JHoxunan, xkpyr-
IIECTBIATh KOH- | TEXHOJIOTHIO  IPOBEIC- npakTU4e- | JIbIA CTOJ, CO-
TPOJIb BBINOJHE- | HUSA ONEpaluil Mo 3Kc- cKkue 3a- | beceoBaHue
HUS TpeOOBaHW | IUTyaTallkd TEXHOJIOTH- HATHS, 0 TpaKTHU4e-
K mporeccaM | 4YecKoro U BCIIOMOra- nabopa- CKUM 3aHsATH-
yIy4IICHUs] Kade- | TEIbHOTO 000PYIOBaHHUS TOpHBIE M ® Jabopa-
CTBa 3€eMeJbHbIX paboTHI TOpPHBIM pado-
U BOJHBIX pecCyp- Tam
COB
[IK-7 | Cnocoben  ocy- | IIK — 7.1 Kounrponupyer 8 Jlexiun, Hoxnan, kpyr-
IICCTBJIAThL KOH- | TapaMETpel TEXHOJIOru4e- IIpaKTH4e- | JbI CTOJI, CO-
TpOJb mnapamMer- | CKMX IPOLECCOB HAa  CH- CKHEe 3a- | OeceloBaHUE
poB  TexHojoru- | CTOMax HHKCHCPHOM 3a- HSTHSL, 0 TpaKTHye-
yeckux mporec- | P nabopa- CKUM 3aHSATH-
COB CHCTEM WH- TOpHBIE M ® Jabopa-
KEHEepPHOH 3allu- paboTbI TOpPHBIM pabo-
THI Tam

IIpumeuanue:

Komnerennus [1K-6 — takke popmupyercs B XoJe OCBOCHHS JAUCHUILINH: «[ UAPOY3IIBI KOM-
IUIEKCHOTO Ha3zHaueHus. PerymupoBaHue croka», «[ MIpocHiioBoe MU HAaCOCHOE 00OpPYIOBAHHUE CHUCTEM
MHXEHEPHOW 3aIlUTHI», «ABTOMAaTU3alAs TEXHOJIOITMYECKUX ITPOLECCOB MHKEHEPHBIX cucTeM», «Tex-
HoJIOTHYecKasi (MPOEKTHO-TEXHOJIOTHYecKas) nmpakTukay, «[loaroroska k mporenype 3aliuThl U 3alliu-
Ta BBIITYCKHOM KBaJM(UKAIIMOHHON pabOTHI».

Kommnerenmus [1K-7 — takke ¢opMupyercss B xoj1e 0CBOCHHs AUCHUIUTHH: «VI3bICKaTenbckas
MpakTuKa (MpaKTHUKa MO0 WHKEHEPHOU reosie3un)y», «3pickaTenbekas IpakThKa ( MpakTUKa M0 THIPO-
TEOJIOTUM M OCHOBAaM T'e0JIOTHH)», «3bIcKaTenbcKas mpakTruka ( MpakTUKa MO TUIPOJIOTUH, KIUMATO-

3



JIOTUU U METEOPOJIOTUH)», «O3HAKOMHUTENbHAs NMPaKTUKa (MTPaKTHKa MO0 CUCTeMaM MHXEHEPHOM 3aIiu-
ThI)», «TexHomoruueckass (IMPOEKTHO-TEXHOJOTHYECKas) npakTuka», «lloaroroBka k mporeaype 3a-
LIUTHI ¥ 3aIIKUTa BBITYCKHON KBaTU(PUKAMOHHON pabOThI».

2. Onucanue noka3zarejeil 1 KpuTepueB OLIEHUBAHUSI KOMIIETEHIUI
Ha pa3/IMYHBIX 3TANaX UX (POPMHUPOBAHUSA, ONTUCAHUE HIKAJ OLICHU-

BaHUA. HepequL OLCHOYHbLIX CPEACTB

Tabnuma 2
Neo | HaumenoBanue Kpatkas xapaxkTepucTuka OLIEHOYHOI'O CPEJICTBA [Ipencrasnenue
I1/T1 | OLIEHOYHOTO OLIEHOYHOI'0
CpeICTBa cpencrtea B OM
1 | Hokiuazg (coob- | MPOAYKT CaMOCTOATEIbHOW paboThl CTYIEHTa, MPEICTaB- | TEMbI JOKIIA-
HICHUE) JSIONUN co00M MyONMYHOE BBICTYIUICHUE TIO MPEICTaBie- | 0B
HUIO TOJIYYEHHBIX PE3yJIbTaTOB PEUICHHs OIpeaeIeHHON
y4eOHO-TIPAKTUYECKOH, YUEeOHO-UCCIEIOBATEIHCKON WM
Hay4YHOU TEMBI
2 | IIpaktuyeckas METOJl, KOTOPBIA IO3BOJIIET BBIIBUTH YPOBEHb 3HAHUM, | MPAKTUUYECKOE
pabora YMEHUN U HABBIKOB, CIIOCOOHOCTEN M APYTUX KAYECTB JIMY- | 3aHSATHE
HOCTH, MPAKTHUYECKHE 3aHATHUS WIPAIOT HCKIIOYUTEIBHO
BKHYIO POJIb B BBIPAOOTKE Yy CTYJEHTOB HABHIKOB IpUME-
HEHUSl TONyYEHHBIX 3HAHUUW AJI PElIeHUs MPaKTHUYeCKUX
3aJa4 B IPOLECCE COBMECTHOM JEATENbHOCTH C Mpernoja-
BaTeISIMHU.
3 | JJaboparopHasi | CpeACTBO, HANPaBIEHHOE HA U3yYCHHE MPAKTUIECKOTO XO-
paboTta Ja T€X WJIM UHBIX MPOIECCOB, MCCIEAOBAHUE SIBICHUS B | 1aOOpaTOpPHBIC
pamMKax 3aJaHHOH TEMBI C MPUMEHEHUEM METOJOB, OCBO- | 3aHSATHS
CHHBIX Ha JIEKIHUSAX, COMOCTABICHUE MOTYYCHHBIX Pe3yib-
TaTOB C TEOPETUYECKUMH KOHIETIIHUIMHU, OCYIIECTBICHUE
WHTEPIIPETAIMA TIOJYUYCHHBIX pPE3ylbTaToOB, OIEHUBAHUE
MIPUMEHUMOCTH TTOJIYYeHHBIX PE3YJIbTATOB HA MPAKTHKE
4 | TectupoBaHue [METOJ, KOTOPBI MO3BOJSET BHISIBUTH YPOBEHb 3HAHUH, yMe- [0aHK TeCTOBBIX
HUI 1 HABBIKOB, CIIOCOOHOCTEN U APYTUX KaueCTB JIUUYHOCTH, BaJaHUM
A TaK)Ke UX COOTBETCTBHE OMPE/IEIIEHHBIM HOPMaM MyTeM
AHaJIM3a CII0COOOB BBIMTOJIHEHUS 00yUYaIOLIUMUCS psJia Clie-
[[UATBbHBIX 3a/IaHUH
HporpaMMa OLICHUBaHUuMA KOHTpOJII/IpyeMOﬁ AUCHUIIJINHBI
Tabmuma 3
No Kontponupyemsie pazensl Kon kontponupyemoit koM- | HauMeHoBaHHE OLIEHOYHOTO
/| (TeMbI TUCITUTUIUHBI) MeTSHINH (WJIN €€ YaCTH) CpeacTBa
1 2 3 4
1 OOBEeKTBl W BHUIBI HCCIEHOBAHHUIMA, I1K-6
JUIs KOHTPOJISI 32 COCTOSIHUEM TpH- Jlaboparopnas pabota
pOAHON cpeapl W HMHXEHEPHBIX [IpakTHueckue 3aHATUA
00BEKTOB.
2 Ennnuna nzmepenus. [TK-6 Jlaboparopnas pabota




JIYKTHBHOI BIIard B MOYBE K Haya-
Jy BECEHHMX IOJIEBBIX paboT.

3 HcknroueHne CUCTEeMaTHIECKUX T10- [1K-6
IpeUTHOCTeN U3 Pe3yabTaTOB H3Me-
pEHUH BIAXHOCTH BO3/yXa acIlupa- Jlaboparopunas pabota
[UOHHBIM TICHXPOMETPOM  CIOCO- [TpakTHdeckue 3aHATHS
OOM BBEJICHHSI TTOTIPABOK.
4 Cry4aifHble TIOTPEIIHOCTH H I1K-7 JlabopaTtopHnast pabora
pOMaxH. [TpakTUyeckue 3aHATHS.
5. | Meroabl mpOTHO30B 3aMlacoB IPO- IK-7

Jlabopartopnas pabota
[IpakTrueckue 3aHATUA

Onucanne nokasareje 1 KpUTepreB OLIEHUBAHUS KOMIIETEHIUH MO IUCIHUIJINHE
«IIpudopsl 1 cpeacTBA KOHTPOJISI IPUPOIHBIX U TEXHOT€HHBIX MPOLECCOB» HAPa3-
JIMYHBIX Tanax ux (POpMUPOBAHUSI, ONMUCAHUE IKAJ OlleHMBAHUSA

Tabnuua 4
Kon xomnie- | WHnukaTopsl ITokazarenu ¥ KpUTEPUU OLICHUBAHUS PE3YIBTATOB O0YUCHHUSI
TEHIUY, JTa- | JOCTHUKEHUS HUKE [IOPOrOBO- IIOPOTOBBIA | IPOJBUHYTHIN BBICOKHH
IIbl OCBOEHHUSA | KOMIIETEHIINI IO YPOBHS YPOBEHb YpOBEHB (X0- | ypOBeHb (OT-
KOMIIETEHIIU (Hey1OBIETBO- (ynoBneTBo- potio) JIMYHO)
PHUTEIILHO) PHUTEIBHO)
1 2 3 4 3) 6
I1K-6, [IK-6.1 Kontpo- | oOyd4aromuiics He | OOydYaroIIuics | OOyYaroIuics | OO0ydJaroIuics
4kypc JIMPYET NapamMeT- | 3HACT 3HAUMUTCIIb- JACMOHCTPHUPY- | AEMOHCTPHUPY- | AECMOHCTPHUPY-
PbI TEXHOJIOTHYE- | HOW YacCTH Mpo- eT 3HaHHs eT 3HaHWe Ma- | €T 3HAaHHS Ma-
CKHX IPOIIECCOB | TPAMMHOIO MaTe- | TOJBKO OCHOB- | Tepuaia, He Tepuana oo
Ha TUIPOMENIHO- | puala, IJI0OX0 OpU- | HOTO MaTepua- | JOIyCKAaeT Cy- | M3MEpEeHUH,
paTHBHBIX CUCTE- | EHTUPYETCS B Ma- | Jia, HO HE 3HAET | LIECTBEHHBIX eIMHUILIBI 13-
Max U CIocOOCH | Tepualie, B TEXHO- | JeTaeii, 10- HETOYHOCTE MepeHHs, po-

OTIEPUPOBATH JIOTHYECKHX MPO- | MyCKaeT He W3BOJICTBO M3-
CpeACTBaMH U3- neccax mposeje- TOYHOCTH, JIO- MepeHusl, 00-
MepeHus HUS U3MEPEHUH | ITyCKaeT He IIMe CBE/ICHHS
00paboTKH aH- TOYHOCTH B 0 CITy4aiHbIX
HBIX B THAPOMENH- | (QOpMYIHPOB- MOTPEIIHOCTSIX
OpaTUBHBIX CH- Kax, HapymraeT U IIpoMaxax,
CTeMax, He 3HaeT | JIOTHMYECKYIO CBOMCTBA CITy-
NPaKTUKy MpUMe- | HEMOYKY YalfHBIX T10-
HEHUs MaTepuana, IpEeLIHOCTEH
JIOIYCKaeT CyIe- NPaKTHKA
CTBEHHBIC OLIHOKU MPUMEHEHUS
Marepuaa,
WCUEPIIBIBAIO-
1I€ U MOCIeN0-
BaTeNbHO, YeT-
KO M JIOTUYHO
u3jaraeT Mare-
pHal, XopoIo
OpUEHTUPYETCS
B Marepuaie,
HE 3aTpy/IHsET-
csl C OTBETOM
pY BUIOU3ME-
HEHMU 3aJIaHui
HE yMeeT MpOBO- | B LEJIOM B EeJIOM copmupo-
IUTh J1Taboparop- | YCHELIHOE, HO | YCIEIIHOE, HO BaHHOE YyMe-
HBIC  HCCIIC/IOBa- | HE CHUCTEMHOE | COJeprKalllie HUE BBINOJ-
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HUSl C METPOJIOTH- | YMEHHE  BBI- | OTAEJbHBIC HATH pacue-
YeCKHMH TpUOOpa | MOJMHATH pac- | MpoOesl, THI  OCHOB-
MH, JIOIYCKAeT | YeThl ~ OCHOB- | YMEHHE BBI- HBIX  CTaTH-
CyLIECTBEHHbIE HBIX CTaTU- | MOJHSTH pac- CTHYECKHX
OmMOKH, HEyBe- | CTHUECKHX Xa- | YeThl OCHOB- XapakTepu-
peHHO, ¢ OOib- | PaKTePUCTHK, & | HBIX  CTaTH- CTUK, uc-
IIMMHU  3aTpyJdHe- | TaK)Ke MCHOJb- | CTHYECKHX noJb3ys Co-
HUSIMU BBITIOJHSET | 30BaTh MX NpPU | XapaKTepu- BpEMEHHEIC
CaMOCTOSITENbHYIO | COCTaBICHUN CTHK, HCIOJIb- METOIBl |
pabory, 00Jb- | BEIBOJIOB. 3y COBpe- ITOKa3aTeNH
HIMHCTBO 3aJaHui, MEHHBIE  Me- TaKoOW OIIeH-
HpeTyCMOTpPEH- TOIBL. KH.
HBIX IPOrpaMMOi
TUCLUIUIMHBI, HE
BBITIOJTHEHO
oOyJarouiics B nenoMm | B nenom Yenemnoe U
HE BJIAIEET yCIICIHOC, HO | yCOECIIHOC, HO CUCTEMHOE
HaBBIKOM HC CHCTCMHOC | coaepikallee BJIAJICHUE
CPEeICTB  H3Me- BIancHne OTICJIbHBIC HaBBIKOM
penuii u cpex- | HABBIKOM npoOessl MM | cpeicTBaMu
CTBAMH KOH- CPEACTB U3~ | compoBoxaa- U3MEPEHHS,
Tponsi, kortopoe | MEPCHHH M| iopeecs  or | KoTOpoe cOOT-
COOTBETCTBYET EE‘:IITL(;E?I&;{MH JEeTBHBIMU BETCTBYET
BCEM TEXHHYE- ’ omnOKaMu BCEM TEXHHUYe-
KOTOpPOE COOT-
CKUM TpeboBa- BeTCTBYCT HaBBIKOM CcKUM TpeboBa-
HUSIM. BoeM  Texiy- | BAACHHS HUSM.
YEeCKHM  Tpe- mpubopaMu  u
OOBaHUSM. CpeAcTBaMu
KOHTPOJISL.
TIK-7, I[IK — 7.1 Kon- | oOyuaromiuiics He | oOyuaromniuiics | oOyyaronuiics | oOydaronuics
4kypc TPOJMPYET TIa- | 3HAeT 3HAYWTENb- | JIEMOHCTPUPY- | IEMOHCTPUPY- | IEMOHCTPHUPY-
paMeTpsl TEXHO- | HOW YacTH Ipo- eT 3HaHUS eT 3HAHWE Ma- | €T 3HaHUs Ma-
JIOTHYECKHX TPaMMHOTO MaTe- | TOJILKO OCHOB- | TepHaia, He Tepuana oo
MpOIIECCOB  HAa | puana, IJI0X0 OpH- | HOTO MaTrepua- | JIOMycKaeT Cy- | U3MEpEeHHH,
CHCTeMax WH- | GHTUpPYeTCS B Ma- | Jia, HO HE 3HAET | HIECTBEHHBIX eIIMHULIBI 13-
JKEHEpHOW  3a- | Tepuaje, B TEXHO- | JeTajel, J1o- HETOYHOCTEHN MepeHus, Ipo-

IIUTHI

JIOTUYECKHX TIPO-
neccax mposeze-
HUS U3MEPEHUN U
00paboTKH JaH-
HBIX HA CHCTEMax
WHXXEHEPHOH 3a-
IIUTHI, HE 3HAET
MPAKTUKY MPHMe-
HEHHs MaTepuana,
JIOITYCKaeT CyIlle-
CTBEHHBIE OITHOKH

MyCKaeT He
TOYHOCTH, J10-
IyCcKaeT He
TOYHOCTH B
dhopMyITHUpOB-
Kax, HapymraeT
JIOTUYECKYIO
HETNOYKY

W3BOJICTBO M3-
MepeHus, 00-
I¥ie CBEJICHUS
0 CIIy4alHbIX
MOTPETTHOCTSIX
Y TIpoMaxax,
CBOICTBa ClTy-
YalHbIX TO-
TPELIHOCTEH
MPAKTHKU
MIPUMEHEHUS
MaTepuana,
HCYEPIIBIBAIO-
1€ U Tocyeno-
BaTeNbHO, YeT-
KO ¥ JIOTUYHO
u3jaraer mare-
pHal, XopoIo
OpUEHTHUPYETCS
B MaTepuaie,
HE 3aTpyAHSIET-
Csl C OTBETOM




MIpU BUAOU3ME-
HEHUH 3aJlaHuN

HE yMeeT MpPOBO- | B LEJIOM B 1eJI0M copmupo-
IUTh J1Tabopartop- | YCHELIHOE, HO | YCIEIIHOE, HO BaHHOE YyMe-
HBIC ucciueaonsa- | HC CHCTCMHOC coaepiKaiue HUE BBIIIOJI-
HHS C METPOJOIH- | YMEHUE  BBI- | OTJEIbHbIE HATH pacue-
YeCKUMH TpuOopa | MOJHATE  pac- | MpoOekl, TBl  OCHOB-
MH, JIOIyCKAeT | 9YeThl ~ OCHOB- | yMEHHE  BBI- HBIX  CTaTH-
CYIIECTBEHHBIE HBIX CTaTH- | MOJHATH pac- CTHYECKUX
OIIMOKH, HeyBe- | CTHYECKUX Xa- | 4eThl OCHOB- XapakTepu-
peHHo, ¢ 0oib- | PAKTEPUCTHK, & | HBIX  CTaTH- CTUK, uc-
IIUMH  3aTpPyJHE- | TAKXKE UCIOIb- | CTHYECKHX MOJB3Ysl  CO-
HUSIMH BBIIIOJIHSAET | 30BaTh UX IPU | XapaKTepu- BpPEMEHHBIC
CaMOCTOSITETIBHYIO | COCTaBICHUU CTHK, HCHOJIb- METOIbl |
pabory, 00J1b- | BBIBOJIOB. 3yss  COBpe- MOKa3aTenn
IIMHCTBO 3aJaHMH, MCHHEIC Me- TaKoOW OIICH-
HpeTyCMOTPEH- TOIBL. KH.
HBIX POrpamMMou
JUCIUIUIAHBI, HE
BBITIOJTHEHO
00yJarouics B neioM | B menom YcnemHoe wu
HE BlafieeT | YCHEIIHOE, HO | YCIEIIHOE, HO | CUCTEMHOE
HaBBIKOM HC CHCTCMHOC | comepikaiiee BIIAJICHUE
CPEeICTB  H3Me- BllaicHNE OTJIENbHbIE HaBBIKOM
penuii u cpen- | HABBIKOM npoOensl WIH | cpecTBaMu
CTBaMHU KOH- CPeICTB W3- | compoBoxkaa- U3MEPEHHS,
Tpons, Koropoe | MEPCHMM Ml igeecs  or | xotopoe cooT-
COOTBETCTBYET CpeAcTBaMH JEeNbHBIMU BETCTBYET
BCEM TEXHHYe- KOHTPOILT OLIMOKaMu BCEM TEXHHUYE-

NPUPOIHBIX U
ckuM TpeboBa- TexHoreHHpK | HABPIKOM CKMM TpeboBa-
HUSIM. —— BIIaJICHUS HUSIM.

KOTOpOE COOT- npubopami i

BETCTBYET cpeacTsamn

BceM TexHu- | KOHTPOJA.

94eCKUM  Tpe-

0OOoBaHUsIM.

3. TunoBbie KOHTPOJIbHBIC 3a1aHUHA WJIH UHBIC MAaTEepPHAJIbI, HGOﬁXOI[HMLIe

JJI51 OLleHKH 3HAHMI, YMeHH i, HABBIKOB M (MJIM) ONbITA JeSITeJIbHOCTH,
XapaKTePU3YIOIIUX 3TANbl (POPMHUPOBAHUS KOMIIETEHIUI B mpouecce

0CBOCHHS 00pa30BaTeJIbHOM MPOIPAMMbI

3.1. BxoaHoii KOHTPOJIb

IIpuMepHBIH IepeYeHb BONIPOCOB

1. Kak nHa3pIBaeTcs YMCHBIICHHOC I/1306pa)I(CHI/I€ Ha IINIOCKOCTH ITIOBCPXHOCTH
BCcel 3eMJIn MU ¢ 9aCTH, ITIOCTPOCHHOC 110 OIIPCACIICHHBIM MAaTCMAaTHYCCKHUM 34a-
KOHaM,C Yy4CTOM KPHUBU3HbI CKJIOHA?

2. Uto Takoe penbed?

3. Kak Ha3pIBarOTCS TUTaHBI M KApPThl, U300paKaOIINE pelbed) MECTHOCTH?
4. TTo xkakuM KamuuIsipaMm ObICTpee TOTHUMAETCsI Bojia?

5. Kakue Hambosee Ba)KHbIE XMMHYCCKUE OJICMCHTHI, HCO6XO,Z[I/IMBI€ pPaCTCHUAM

JJIA IIMTaHUA, HAXOOATCS B rnoune?




6. OcHOBHBIEC MOYBEHHO TUIPOJIOTHYECKHE KOHCTAHTHI?

7. Yro Takoe manamadt u arposanamadpT?

8. BonHo-¢u3nueckre cBOWCTBa MOYBBI?

9. Yro Takoe runporpadpuyeckas ceTb. 3B€Hbs CETU?

10. PaccrossHue oT Touku A 110 TOUKH b cocrtaBiger 2,8 ¢cM, KAKOBO MCTHHHOE
3HaYeHHUe Ha KapTe ecnu maciutad Ha kapte 1:250000

3.2. loknaa mo camocTosiTeIbHOM padoTe

[Tox moxiagoM MOHUMAETCS YCTHOE COOOIIEHHE MO OJTHOMY K3 BOIPOCOB TEM,
BBIHECEHHBIX HA CAMOCTOATENIbHOE U3YUYCHHE.

[ToaroToBKa J0KIa/a HalpaBieHa HA PA3BUTHUE U 3aKPEIUICHHE Y 00y4aronIuxcs
HABBIKOB CaMOCTOATEIBHOTO ITyOOKOro, TBOPYECKOTO M BCECTOPOHHETO aHallM3a Hay4-
HOM, METOJIMYECKON U IPYTroM JTUTEPATYpPhl; HA BEIPAOOTKY HABBIKOB M YMEHUM TPaMOT-
HO M yOeIUTEIhHO M3JaraTh MaTepual, 4eTKo (POopMyIupoBaTh TEOPETHUYECKUE 0000-
IICHMSI, BBIBOABI U MPAKTHUECKHE pekoMeHaanuu. Jjis aToro o0yyaromemMy npeaiara-
€TCSI: OCBOWUTH OJIMH M3 BOMPOCOB IO JHUCIHILINHE; BBIIBUTH KIIOYEBBIC MOHATHS, Xa-
paKTEepU3YIOILKE MaTepUal; MOArOTOBUTh JOKIIA/I.

BricTymieHne 00y4aromero ¢ I0KJIaJ0M, 3aHUMAeT He Ooliee 3-5 MUHYT, O3TO-
My JOKJIa]] B MUCbMEHHOM BHUJIE IOJDKEH COCTaBIIATh HE OoJiee 4-5 cTpaHull pyKOIUCHO-
ro Tekcra unu 1-1,5 neyaTHbIX CTpaHUIIbL.

[lepeueHb BOMPOCOB U TEM, BHIHECEHHBIX HA CaMOCTOSTENIbHOE U3Y4YEHUE, TPei-

CTaBJICH B IIPUJIOKCHHUU 2
Tabauua 5
TeMBI yCTHBIX JOKJIATI0B, PEKOMEHTyeMbIe IPU U3y4eHUU TUCIUTUIHHBI «II[puOOpHI U cpecTBa KOH-
TPOJISl MPUPOTHBIX ¥ TEXHOTCHHBIX MPOIIECCOBY

Ne n/nt TeMmsl 10KI1a10B
1 2
1 D¢ demepuaHoe Bpems
2 MeToabl 1 cpecTBa HAOMIOIEHHS M KOHTPOJIS 32 COCTOSTHHEM OKPY>KalOIIeH Cpebl
3 KoHTpous 3arps3HeHHs BOJHBIX OOBEKTOB
4 AnmnapaTypa 1 MeToJIuKa 0T60pa npod
5 CoBpeMeHHbIE METObI KOHTPOJIS 3arpsA3HEHUs BO3YIIHOM Cpe/ibl
6 [TpuGops! M METOABI MCCIIEIOBAHUSI BOJHOTO OalaHCa CeIbCKOXO035HCTBEHHOTO TOJIS.
7 MeTo/ 15! MPOTHO30B 3aNacOB MPOAYKTHBHOW BJIard B IIOYBE K Ha4aly BECEHHUX MOJIEBBIX
pabor.
8 MeToapl NCCIIeT0BaHNS YHEPTETUIECKOTO Oaranca ¢/X mossl.
9 O0paboTka U3MepeHuH.
10 OCHOBHbBIE TOHATHS MOJIEBBIX ONBITOB. OCOOEHHOCTH MOJIEBHIX OIBITOB.
11 ITpuGops! 1 ycTpoicTBa ISl ONpEeAeTIeHUs CHEKHOTO TOKPOBA U JIbJA.

3.3 JlabopaTopHbie padoThI

JlaGopaTopHble 3aHATUS WIPAIOT BAXKHYIO POJIb B BBIPAOOTKE y OOYHAIOIIHUXCS
HABbIKOB MPUMEHEHMS MOJYyYEHHBIX 3HAHWH AJsi MPOBEACHHUS JIaOOpaTOPHBIX paboT.
JIaGopaTopHble 3aHATUS Pa3BUBAIOT HAYYHOE MBIILICHUE Yy O0y4YalOUMXCs MO3BOJSIOT
MIPOBEPUTH UX 3HAHUSI YCBOEHHOT0 MaTepHaia.

Temartuka n1abopaTopHbIX pabOT MO MPEIMETY YCTaHABIMBACTCS B COOTBETCTBUU
¢ denepallbHBIM TOCYJAPCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM BHICIIErO Mpodec-
CHOHAJILHOTO oOpa3zoBaHus no HampasieHutro noaroroBku 20.03.02 IIpupogooOycTpoii-
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CTBO M BOJOIIOJB30BAaHHC.

BapI/IaTI/IBHOCTB SaHaHI/Iﬁ Ha Ha60paT0pHBIX pa60TaX 3aBHCHUT OT UCXOAHOI'O Ma-
TCpHUajla U IpPCACTaBJICHA B MCTOI[I/I‘IGCKI/IX YKa3aHHUAX I10 BBIIIOJIHCHHIO JIa60paTOpHLIX
pa60T 10 JUCHUIIIINHC ((HpI/I60pI>I U CpCACTBAa KOHTPOJIA IIPHUPOAHBIX M TCXHOI'CHHBIX
ITPOLCCCOBY».

3.4 IlpaKkTHyecKue 3aHATHS

TemaTrka MPaKTHYECKUX 3aHATHIA 00yUYaIONIUXCS 10 MPEAMETY yCTaHABIUBACTCS
B cooTBeTCTBUU C DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIBHBIM CTAHIAPTOM
BBHICIIEr0 MPOGeCCHOHAIBHOTO 00pa30oBaHMs Mo HarpabiieHuio noarotoBku 20.03.02
[Tprpomoo0ycTpOCTBO M BOAOIONBb30BaHUE «bakamaBp» U MpOrpaMMbl JUCIHILTAHBIL.

Ilpumep npaxmuueckozo 3anamusl.
Tema 2 Exununubl u3mepeHust pu3nyecKux BeTUYHH

2.1 MexnyHapoaHasi cucTeMa eTUHUL GU3NYECKUX BeJIMYHH
CornacoBanHas MexJyHapoaHas cucTeMa eIuHUL (U3NYECKUX BelMUYuH Oblia npunsaTta B 1960 r. XI
['enepanbHO# KOH(pepeHIuen mo Mmepam Becam. MexayHnaponnas cucrema - CU (SI), SI - HauanbHbIe
OykBbI (hpaHiy3ckoro HaumeHoBaHusi Systeme International. B cucreme npeaycMoTpeH mepeyeHb H3
CEMH OCHOBHBIX €IMHUI]: METP, KWJIOIpPaMM, CEKyH/1a, aMIlep, KeIbBUH, KaHeNa, MOJIb U JIBYX JIOIOJI-
HUTENBHBIX: paJiuaH, CTepajuaH, a TakKe JaHbl MPUCTABKH Ul 00pa30BaHMs KPAaTHBIX M JOJbHBIX
€IMHULL.
2.2. OcnoBHble enuHunbl CH

. Memp pasen Onune nymu, npoxooumozo ceemom 8 eaxyyme 3a 1/299.792.458 oonio cexynowl.

. Kunozpamm pasen macce mexcoyHapoOH020 npoOmomuna Kuioepamma.

. Cekynoa pasna 9.192.631.770 nepuooam uznyuenusi, coomeemcmeayioue2o nepexooy mMexncoy
08YMS C8EPXMOHKUMU YPOBHAMU OCHOBHO20 COCMOAHUL amoma ye3us-133.

. Amnep pasen cune He USMEHAIOWE20Cs 80 BPEMEHU IIIeKMPULeCKO20 MOKd, KOMOPbLil npu npo-

X0oIcOeHUU no 08yM NAPANNENbHbIM NPAMOTUHEUHBIM NPOBOOHUKAM OECKOHEUHOU ONUHBL U HUYMONICHO
Manoi naowaou Kpy208020 ce4eHus, pacnoiodCeHHbIM Ha paccmosaiuu 1 m oOun om 0py2020 6 6aKy)y-
Me, 8bl3b16AeM HA KANCOOM yHacmke Npo8ooHuKa Onunol 1 m cumy e3aumodeticmsus, pasnyio 2+10 6
munyc T-oti cmenenu H.

. Kenveun pasen 1/273,16 vacmu mepmoounamuueckou memnepamypvl mpouHo mouKu 600bl.

. Monv pasen xonuuecmsy eewjecmea CUcmeMmvl, coOepicaujell CMoNbKO e CMPYKMYPHBIX
91eMEHMO8, CKOJIbKO COOEPACUMCSE amomos 8 yerepooe-12 maccou 0.012 ke.

. Kanoena pasna cune céema 6 3a0aHHOM HANPAGIEHUU UCTMOYHUKA, UCNYCKAIOWE20 MOHOXPO-

mamuyeckoe uznyyenue yacmomou 54010 6 12-ou cmenenu 1y, snepeemuueckas cuna ceema Komo-
Pp0o2o 8 omom Hanpaesienuu cocmaensiem 1/683 Bm/cp.

Tabmuma 3.1. OcHOBHEIE U NOMOJHUTENbHEIE equHAUIEI CU
OcHoBHbIe eaquauIsl CU

Benanuuna Enununa O06o3HaueHue
HaumenoBanue HaumenoBanue pycckoe MEXIYHAPOTHOE
Jnuna L MeETp M m
Macca M KWJIOTpaMM KT kg
Bpems T CEKyHJa c S
Cuna snexTpudeckoro Toka | amIiep A A
TepMmoauHamMuueckas
p TelanepaTypa KEIIbBUH K K
Cua cBeTa KaHzena KT cd
KonuuectBo BemecTBa MOJIb MOJIb mol
[TpomusBoansie equaMIBI CU
Benanuuna Enununa O06o3HauecHue
HaumenoBanue HaumenoBanue pycckoe MEXTyHapOaHOE

9



ITnockuit yroa paauan pan rad

TenecHslil yron cTepasuaH cp sr
2.3 llpousBoanbie equHunbl CU
[TpousBoaHbIe enMMHULIBI MEXIyHAPOIHON CHCTEMBI €IUHHUIL 00pa3yIOTCS C MOMOIIBIO MPOCTEHIINX
ypaBHEHUN MEXIy (PU3UUECKHUMH BEJIMYUHAMHU, B KOTOPBIX YUCIOBBIC KOX(PDHUIIMEHTH PABHBI €IUHH-
ne. Hanpumep, miis onpeneiacHus pa3MEPHOCTH JTUHEHHON CKOPOCTH BOCIIOJB3YEMCSl BBIPAKCHHUEM
JUISE CKOPOCTH PaBHOMEPHOTO MPSMOJIMHEHHOro JBIOKeHUs. Ecim ninuHa TpoNACHHOTO MyTH -V =
I/t (M), a Bpemst, 3a KOTOPOE STOT MyTh HPOMEH - t (C), TO CKOPOCTH MOJIYYaeTCsl B METPAX B CEKYHIY
(m/c). CaenoBarenbHo, eaununa ckopoctu CU - MeTp B CEKyHIY - 3TO CKOPOCTh MPSIMOJIMHEHHO H
PaBHOMEPHO JBWIKYIIECHCS TOYKH, MPU KOTOPOH OHA 3a BpeMs | c mepemeniaeTcss Ha pacCTosTHUE 1 M.
AHaNOru4HO 00pa3yrTCs U APYryue eAUHULIBI, B T.9. C KO3()PUIIMEHTOM HE pPaBHBIM CIUHULIC.
Ta6nuua 3.2. [Ipoussoausie eaunauiisl CH (cMm. Takke Tadi. 3.1)

HpOI/I3BOI[HI)IC CAWHHNIBI CI/I, HUMCIOIINEC COOCTBEHHBIE HANMEHOBAHUS

HanMeHOBAHME Enmuma Bripaxxenue nmpou3BoHOM €JIMHU-
bl uepe3 eauaubl CU
Bennuuna HanmenoBanue O6o3HaueHne | ApyTHUE el OCH. U JI01M. €.
Yactora repi I'm - c-1
Cuna HBIOTOH H — M®KI*C—2
JaBnenue macKajib ITa H/m2 M—1eKrec—2
OHeprus, paboTa, JKOYITb Jx Hem M2°Kr*c—2
MoIHoCTh BaTT Bt Jx/c M2eKrec—3
OJeKTp. 3apsg KYJIOH Kn Asc c°A
DIeKTp.MOTCHIINAI BOJIBT B B1/A M2eKkrec—3*A—1
DJEeKTp. EMKOCTh dapana o Kn/B M—2eKr—1ec4*A2
OI1..cONpOTHBIICHHUE oM Om B/A M2°Kr*c—3°A—2
DJeKTpruYecKas IPOBOIUMOCTb CHUMEHC Cm A/B M—2°Kkr—1ec3+A2
[loTox MarHUTHON WHIYKIHH BeOep BO Bec M2eKkrec—2+A-1
MarsuTHast HHIYKITHS Teca T, Tn Bo/m2 Krec—2¢A-1
WnaykTuBHOCTD TeHpHU I, B6/A M2eKrec—2°A—2
CBeTOBOM MTOTOK JIFOMEH M KJ°Cp
OcCBeNIEHHOCTD JIIOKC JIK M2°eKJI*Cp
AKTUBHOCTB Eﬁﬁl‘:oam. HCTOY- BeKKepeD B o1 o1
[lornomennas no3a U3Iy4ECHHS yok) I'p JIx/xr M2ec—2

Ilpumeuanue: B Ta0a. Menkue MUGPHI 0003HAYAIOT CTENEHB, HATPUMED, dHEP-
THSl M2°Kr*c—2 METpP B KBaJIpaTe, CEKyHa B MUHYC BTOPOW CTCTICHH

3.5 TecToBbIe 3agaHus

[To mucrunmae «IIprOopsl U cpencTBa KOHTPOJIS MPUPOTHBIX U TEXHOTEHHBIX MPOIIEC-
COB» MPEIYCMOTPEHO MPOBEACHUE TUCbMEHHOTO TECTUPOBAHUS.

IIucbMeHnHoOe TeCTUPOBaHME.

[luchMeHHOE TECTUPOBAHUE PACCMATPUBACTCS KaK PYOEKHBIH KOHTPOJIb YCIIeBa-
€MOCTH U IPOBOIUTCA MOCJIE U3YUYECHUs ONPEAEIIEHHOI0 pa3Aesa JUCLIUIUINHBL.

TecroBbrit KOHTpOITH Ne 2
o nucruruinae «[Ipubopsl U cpecTBa KOHTPOIIS IPUPOIHBIX MPOIECCOB HA OPOCUTEb-
HBIX cucTeMax»HarpasiaeHue noaroroBku 35.03.11 «'uapomenuoparius»
npoduite moaroToBKU «OpoIlieHue 3eMellb U 00BOAHEHHUE TEPPUTOPHIN»
Gammg 00000000 v L0000
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Orvecrso (OO
Kypc O I'pynmna ooog
Buumanue: Tecmogoe 3a0anue 3anonHsaemcs 2eiuesoll pyyKkol YepHo20 yeemad, 8 COOmMBEemcmayouux

KIeMOo4Kax HeoOxooumMo ykaszamo 3Haku NV uiu X, 6 60Npocax HA COOMEEMcmeue yKa3amo NnopsooK
yugppamu 1, 2, 3 u m.o.

1. VYkaxurte, Ha KaKue pa3jieibl 0 XapaKTepy YYacTus B Mpouecce M3MepeHus pas3jieisercs
H3MepHUTeIbHAs annaparypa
7 Mepbl, U3MEPUTENIbHbIE TPUOOPHI

0 MCPbI C MIOCTOAHHBIM 3HAYCHUCM

—

MEPBI C IEPEMEHHBIM 3HAYCHHUEM

EauHunb! u3MepeHus JeJSITCA HA cJIeAyI0lIHe KIacChl
HE3aBUCHUMBIE

IIPOU3BOJHBIC
KpaTHbIE

IIOJILHEIE

N

MAaTEMATUYCCKUC

3. B meTrpuyeckoil cucTeMe UMEKTCS IeCATUYHBIE MOApa3aeaeHus IIaBHOM eauHunbl. Kax-
JA0e moJapas/ieiecHHe HMeeT CBOe Ha3BaHHWe, 00pa30BaHHOEe NMYTEM 0CO00il NMPUCTABKH K
HA3BaHMIO I'TABHOM eIMHHUIIbI

neka-10* (ma)

nx-101 ()

nano- 10 ();

nano — 10°(Hamo)

Ilox Ha3BaHHeEM TEXHUYECKOM CHCTEMBbI eAMHMII IPUMEHsIeTCs CHCTeMa
MKI'CC

KI'CC

METp, KNJIOIPaMM-CHJIa, CEKyH/1a
MKCC

LI s Y O [ s S B

5. Yemy paBHO 3HaUeHHE I0iiMa B MM?

25,4 Mmm
25 MM

24.5 MM
22,5 MM

N I O N |

6. B merpuueckoii cucTeMe MMEIOTCS JecATHYHbIE MOAPa3/ieJieHusl IJIaBHOH eanHuIbl. Kaxk-
J0e mojapa3jesieHHe HMeeT CBOe Ha3BaHHe, 00pa3oBaHHOe NMYTEM 0c000ii NMPUCTABKH K
HA3BAHUIO IVIABHOM €IMHHULBI

7 xmno-10° (k)

0 mmko- 10™ ()

7 rtepa- 10" (1)
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MHUKPO- 10°® (MK)

[ s B e

OCHOBHBIM YPABHEHHEM H3MePEHHs SIBJISETCS
Q=q-H

Q=fl

Q=jeu

Q =d-w

s [ o |

HN3MepuTebHOI annapaTtypoil Ha3bIBaeTcsi BCA COBOKYNHOCTb TEXHHYECKHUX CPeICTB,
KOTOPBIMH OCYLLECTBJIsIETCS CPABHEHHE U3MepPsieMOil BeJIMYMHBI ¢ eIMHNIel u3MepeHus.

Tena
BEIIECTBA
pUcrnocoOIeHus
YCTpOHCTBA

. 3 9

JIonoIHUTEIbHBIN 0T/eJI - H3MepUTe/IbHbIe MPUCNOCO0/IeHN s, BKJIIOYAIOIINe BCIKOr0 pPo-
J1a BCIIOMOraTeJ/ibHbIe IPUCIOCO0/1eHUs1, IPUMeHsieMble MPH .....

HU3MCPCHUHA
IMPOABJICHUHN
OTHOCUTCIBHOCTHU

MHOI'O3HAYHOCTH

N I O (|

Kaau0psl - nox KOTOPbIMM NOHMMAKOTCH MEpPbI, CJIyKallue /sl IPOBEPKH NPaBUJIbLHOCTH
pa3MepoB uiu Gopm u3enns, 1100 B3aMMHOI0 PACIOJIOKEHHS ero Yacreil (TexXHu4ecKue
cpeacrsa)

YTOJIOK

KypBUMETpP
TPaHCTIOPTUP
LUPKYJIb

I S O B

3HayeHHe BeJIMYMHBI IPUHATOE 32 eAUHUIY, HA3bIBACTCH. ........
pa3MepoM €IUHHUIIBI

BEJIUYMHON €IUHHUIIBI

3HAYCHUEM €IUHUIILI

mponeccom CANHHUILIBI

12.

Anemopymoomerp M-63M-1 qucTaHUMOHHBII NMPUOOP MpeIHA3HAYeH AJS WU3MepeHus,
cpelHeil, MTHOBEHHOM, MAKCUMAJIbHOM. .......

CKOPOCTH Y OCPEAHEHHOIO HAPABJIEHUS BETPA
CKOpPOCTH BOJIbI
pacxojia BOabI

B yem BbIpaxkaeTcs a0COJIOTHASI BJAKHOCTD ?
Kr/m°

/M
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0 MM.pT.CT.

i rlla

14. K umciy He3aBHMCHUMBIX eIMHMI, OTHOCATCS

0 METp

0 KWJIOTpaMM

0 JauTp

15. Tomnorpado-reoge3nyeckne H3bICKAHNUS 1JIs1 IPOBE/ICHUS TONOreoe3nYecKnX pador ¢
NpHMMeHeHHeM reoie3n4ecKuX Npudopos

0 TEOJ0IUT

0 HUBEJIUP

0 KUIIpEresb

1 Oycconb

16. CoBOKYIMHOCTb OCHOBHBIX U MPOU3BOJIHBIX €MHHUII, OXBATHIBAIOIIAsl OTIPEACNEHHYIO 00JaCTh
BEJIMYMH, Ha3bIBACTCS

0 CUCTEMOH eIMHMI]

0 CUCTEMOM pa3MeEPOB

0 CUCTEMOI KpaTHOCTH

0 CUCTEMOI KOHKPETHOCTH

17. W3mepeHmusi, IpU KOTOPbIX HCKOMOe 3HaYeHHe PU3NUeCKOH BeJJMUYHHBI MOJIYYAKT Hemo-
CPeACTBEHHO 110 MOKAa3aHUAM Npudopa

0 IpsIMbIE U3MEPEHUS

0 KOCBEHHBIE U3MEPEHUS

0 COBOKYITHbIE U3MEPEHUS

0 COBMECTHBIE U3MEPEHUs

18. H3mepeHusi, ©3BMeHSIOIMECS 0 pa3Mepy PU3NUECKOil BeJIMIUHBI

71 JMHaMUYECKUE U3MEPEHUs

0 KOCBEHHBIE U3MEPEHUS

0 COBOKYITHbIE U3MEPEHUS

0 COBMECTHBIE U3MEPEHUS

19. Jlnsi HArJAsIHOTO MpPeICTABJIEHUSI 0 pacnpenejieHNN Pa3HYHBIX HANPaBJIeHUIl BeTpa 3a
COOTBETCTBYIOIIMI NMEepHo] BpeMeHH (Mecsl, Ce30H, I0Jl) MCIOJb3YIOT rpapuieckoe
n300paskeHue NnoJIyYrBIIee Ha3BaHHe

1 po3a BETPOB

0 BpEMS BETPOB

0 MOBTOPSIEMOCTh pymOa

20. Mexnynapoanas cucrema equnnn (CH) 6b11a yreep:kaeHa Ha Xl I'enepaiabHoii KoHe-
PEHI[UM 110 MepaM U BecaM

0 B 1960 rony

0 B 1958 rony

i B 1959 rony
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0 B 1963 rony

IMoanuce / / Jlara « » 20 roga

3.6 PyGeskHblil KOHTPOJIb

Bonpocekl pyoe:xnoro kourposs Ne 1
Bonpocwi, paccmampusaemvle Ha ayOumopHvix 3aHAMUSIX.

1. O0BEKTHI ¥ BUIBI HCCIIEJOBAHUIA.

2. 3meputenbHas anmnapaTtypa u e€ KiaccupuKaius.

3. Otnen mep.

4. Otaen u3MepuTeIbHBIX TPUOOPOB (KOM MapUPYIOIIUE, PETYIUPYIOIIUE, TOKa-
3bIBAIOIINE, CAMOIUIIYIIUE, UHTETPUPYIOIINE U U3MEPUTEIIbHBIE ABTOMATHI).

5. IlonsiTue 00 M3MEpeHUH.

6. Equnuie usmepenus.

7. HezaBucuMble ¥ MPOU3BOHBIE €TUHUIIBI U3MEPEHHUS.

8. KpatHbie 1 10J1bHBIC €AUHUIBI U3MEPECHHUS.

9. [loHsITHE O MOTPEMIHOCTIX U3MEPEHUIA.

10. IIpuurHBI BOSHUKHOBEHUS TIOTPEITHOCTEH.

11. Knaccudukanus norpemHoCcTe.

12. ®opmyna CBS3H U pa3MEPHOCTH €IUHHUII.

13. HckmioueHne CUCTEMAaTUYECKUX MOTPEITHOCTEH M3 Pe3ylbTaTOB M3MEPEHHIA
CII0cOOOM BBEJICHUS MOIPABOK.

14. O0paboTKa pe3ynbTaTOB U3MEPEHUI PABHOTOUYHOM MOCTOSSHHOM BEJIMYMHBI.

15. O6paboTka pe3yabTaTOB HEPABHOTOUHBIX U3MEPECHHIA.

16. BnaxuocTs mouBbl. OCHOBHBIE CIOCOOBI onpeneneHus. [Ipubopsl u 060-
pPYZIOBaHHE JUIsl ONIPEAEIICHUS BIIa)KHOCTH IOYBBI.

17. TIpubGops 17151 OTpeeICHHs] TEMIIEPATYPhl IOBEPXHOCTU MOYBKI. Y CTPONCTBO
Y IPUHIUI paOOTBhI.

18. IIpuGops! asst onpeesieH s TeMIIepaTypbl TOUBHI Ha TITyOUHE.

19. Camomnuciipl. Y CTpOMCTBO U IPUHIIHI PAOOTHI.

20. ITpubops! 11 onpeieTICHUs TEMIIEPaTyPhl BO3IyXa.

21. Tlpubopsl i ompeeneHus] BIaKHOCTH BO3IyXa. YCTPOWCTBO M MPHHIIUII
padoTHI.

22. ITpuGopsl 11t UIMEPEHUS] CKOPOCTH BETpa. Y CTPOMCTBO M IPUHIIUI PAOOTHI.

23. VckmoueHne CUCTEeMAaTHYeCKUX MOTPEIIHOCTEN U3 pe3yiabTaTOB M3MEPEHUIM
CrocoOOM BBEJICHUSI TIOTIPABOK U CITIOCOOOM CpaBHEHHUS C 00pa3IIoM.

24. VickmoueHue CUCTEeMAaTHYeCKUX MOTPEIIHOCTEN U3 pe3yibTaTOB M3MEPEHUIM
CIIOCOOOM 3aMEICHUS.

25. VckmoueHne CUCTEeMAaTHYeCKUX MOTPEIIHOCTEN U3 pe3yiabTaTOB M3MEPEHUM
KOMITCHCAIUEN TTOTPEITHOCTEN 1O 3HAKY.

26. VckmroueHne CHCTEeMAaTHUYeCKUX TOTPEITHOCTEH U3 Pe3ylIbTaTOB M3MEPECHUM
METOJIOM MPOTHUBOIOCTABICHUI U METOJIOM CUMMETPUYHBIX HAOIIOICHUH.

27. Kputepuii rpyObIX MOTpelTHOCTEN.

28. Boanbrii 6anmanc oporaeMbix 3emenb. O01iee ypaBHEHUE BOJTHOTO OanaHca.
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29. OnpeneneHre CyMMapHOTO UCTIAPEHUSI METOJIOM HCHapuTene.
30. Onpenenenre BeTUUHHBI UHOUIBTPALIMN METOIOM JIM3UMETPOB.

coO~NO Ok~ WN -

WN -

BOI’lpOCbl ONI51 CamMOCmMOsIMeNbHO20 U3ydeHusl

. Uctopus pa3BuTHS METPOJIOTUM KaK HAYKH.

. O6paboTka ncxoaHou uHpopmaluu ¢ momoiiso [I9BM.

. MeTposiorus v TeXHUYECKUE U3MEPECHHUS.

. EnnuHUIBI n13MEpEHNUI.

. OOBEKTHI U3MEPEHHUIA.

. CoBpeMEHHBIE METO/IbI KOHTPOJIS 3arPsI3HEHUST BO3YIITHON Cpebl

. [IpuGopsI 1 METOIBI UCCIIEAOBAHHUS BOJIHOTO OajlaHCa CeIbCKOX03SMCTBEHHOTO MOJIS.
. MeToibl MpOrHO30B 3a1acoB MPOAYKTHBHOM BJIarv B MOYBE K Haually BECEHHUX IOJIe-

BBIX paboT.

Bonpocsl pyoexnoro koHTpoJisi Ne 2
Bonpocwi, paccmampusaemvle nHa ayoumopHvix 3aHAMUSIX.

. OTpacneBble MPOrpaMMBbl OXPAHbI IPUPOJIBI.
. PernoHasibHbIE TPOTPaMMBbl OXPaHbI IIPUPOJIBL.

. [Iporpammbl 0XpaHbl IPUPOILI IPEATPUITUIMHU.
4,

ITocTanoBka HpO6JI€MBI INIAaHUPOBAHUA MW YIPABJICHHA  COLMAJIBHO-

JKOJIOTHYECKOU CUCTEMBI.

5.
6.
7.
8.

9.

JIBa METOAOOTMYECKHUX I10JIXO0/1A.

MopenupoBanue.

Metoa MaTeMaTUKO-CTaTUCTUYECKOTO MPOTrHO3UPOBAHMUSL.
TpeH10BbI METO/.

MHuorohakTopHbIil METOS.

10. DxcniepTHBIE METOIBI TPOTHO3UPOBAHHS.

11. DTansl 1 BUABI padbOT NpU MPOBEACHUH SKCIEPTU3BI.
12. TlocTpoenue nepena 1eei.

13. MeTo/1bl CaMOOLIEHKH ¥ METOJ] CLICHAPHEB.

OOl WN B

\l

BOl’lpOCbl 015 CAMOCMOSAMENbHOO0 U3ydeHus

. CpencrBa u3MepeHUi.

. Buzpl morpemHocTen U NpUYrHbBI UX BOSHUKHOBEHMUS.

. 3apyOeXHbI€ OTBIT YIIPABICHUS NPUPOJIOOXPAHHON NEATETbHOCTHIO.

. U3mepenue TemrepaTypbl OYBBI Ha pa3HOM ITyOUHE.

. BeinmonmHeHne u3MepeHuil 1 KOHTPOJIL.

. HopmaTnBHO-TEXHUYECKHE NOKYMEHTBI. ATTEeCTalni0 MeToauK. [IpomexxyTounas at-

TCCTAlUA.

. KonTponupyromue opranuzamnumu.
. 3MepeHne u KOHTPOJIb MapaMeTPOB U3IEIINM.

CornacHo yueOHOMy miaHy no HampasieHuto noarotoku 20.03.02 IIpupomo-
OoOyCTpOMCTBO U  BOJOMOJB30BAHUE MPOMEXKYTOUHASI aTTECTAlMs MO TUCIUILINHE
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«HpI/I60pBI " CpeaACTBa KOHTPOJIA NPHUPOJHBIX U TCXHOI'CHHBIX ITPOLECCOB» IIPOBOANTCA
B BHC 3a4€TAa.

Bonpocekl, BBIHOCHMbIE HA 3a4eT

1. O0BEKTHI ¥ BUIBI HCCIIEIOBAHUM.

2. 3meputenbHas anmnapaTtypa u e€ KiaccupuKaims.

3. Otnen mep.

4. Otaen u3MEpUTENbHBIX TPUOOPOB (KOM MapUPYIOIIUE, PETYIHPYIOLIUE, TOKa-
3BIBAIOIIUE, CAMOMHIIYIIIE, HHTETPUPYIOIINE U U3MEPUTETbHBIC aBTOMATHI).

5. IlonsTue 00 M3MEpEHUH.

6. Enunuier usmepenusi.

7. HezaBucuMble ¥ MPOU3BOIHBIE €IUHUIIBI U3MEPEHHUS.

8. KpatHble 1 10J1bHBIC €AMHUIBI U3MEPEHHUS.

9. [loHsiTHE O MOTPEMIHOCTSIX U3MEPEHUIA.

10. IIpuynHBI BOSHUKHOBEHHUS MTOTPEUTHOCTEH.

11. Knaccudukanus norpemHocTe.

12. ®opmyna CBS3H U pa3MEPHOCTH €IUHHUII.

13. HckmioueHne CUCTEMAaTUYECKUX MOTPEITHOCTEH M3 pPe3ylbTaTOB M3MEPEHHIA
CII0COOOM BBEJICHUS MOIPABOK.

14. O6paboTka pe3yabTaTOB U3MEPEHUIN PAaBHOTOYHON MOCTOSIHHON BEJIUYUHBI.

15. O6paboTka pe3ynbTaTOB HEPABHOTOUHBIX U3MEPEHHUIA.

16. BnaxuocTts mouBbl. OCHOBHBIE crocoObl onpeaeneHus. [Ipudopsr u 060-
pYyJOBaHUE JJIsl ONPEECIICHUS BIAXKHOCTH ITOYBBI.

17. ITpuOopsI 1715 ONpeaesieHHs] TEMIIEPATyPhl IOBEPXHOCTH MOYBBI. Y CTPOICTBO
Y TIPUHIINAT PAOOTHI.

18. ITpubops! 17151 onpeesieHns TeEMIEpaTyphl TOYBHI Ha TITyOHHE.

19. Camomnucipl. Y CTpOMCTBO U MIPUHIIHI PaOOTHI.

20. ITpubops! 11 onpeieTICHUs TEMIIEPaTyPhl BO3AyXa.

21. TlpubGopsl 1y1si ONpeAesieHus BIaKHOCTH BO3yXa. YCTPONCTBO M MPUHIIUII
paboTHI.

22. TIpubops!l AJi1 U3MEPEHHsI CKOPOCTH BETpa. Y CTPOMCTBO M MIPUHIIMI PAOOTHI.

23. VckmoueHne CUCTEeMAaTHUYeCKUX TMOTPEIIHOCTEN U3 pe3yIbTaTOB M3MEPEHUM
CIIoco0OM BBEJIEHUS MTOMPABOK M CIIOCOOOM CPaBHEHHUSI C 00pa3IIOM.

24. VickmioueHne CHUCTEeMAaTHYeCKUX TMOTPEITHOCTEH U3 pe3ylIbTaTOB M3MEPECHUM
CIIOCOOOM 3aMelICHHUS.

25. VckmroueHne CUCTEeMAaTHYeCKUX TOTPEITHOCTEH U3 Pe3yIbTaTOB M3MEPECHUM
KOMITIEHCAllUEeN MOTPEUTHOCTEH 10 3HAKY.

26. VckmoueHne cUCTEeMAaTHYeCKUX MOTPEIIHOCTEN U3 pe3yiabTaTOB M3MEPEHUM
METOJIOM MTPOTHUBOIOCTABIECHUN U METOJIOM CUMMETPUYHBIX HAOIIO/ICHUH.

27. Kputepuii rpyObIX TOTPEITHOCTEH.

28. Bonnplii 6anaHc oporaeMbix 3eMelib. O0Iiee ypaBHEHHE BOITHOTO OalaHca.

29. OnpeneneHre CyMMapHOTO UCIAPEHUST METOJIOM HCTapuTeNei.

30. Onpenenenre BeTUUUHBI UHOUIBTPALIMN METOIOM JIM3UMETPOB.

31. OTpacineBbie IPOrpaMMbl OXPaHbI IPUPO/IBI.

32. PernoHalibHbIE MPOTPAMMBbI OXPAaHbI TPUPOJIBI.
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33. IIporpammbl OXpaHbl IPUPOABI IPEATNPUATUIMHU.

34. IlocraHoBka mpoOJEMBbl IUIAHUPOBAHHUSA M  YNPABICHUS COLMAIBHO-
HKOJIOTHYECKOI CUCTEMBI.

35. /IBa METOI0IOTUYECKUX MTOIX0/IA.

36. MoaenupoBaHue.

37. Meron MaTeMaTHUKO-CTaTUCTUYECKOTO POTHO3UPOBAHUSI.

38. TpeHa0BBIi METOI.

39. MHorodakTOpHBI METO/I.

40. DkcriepTHBIE METOABI POTHO3UPOBAHUS.

41. Drtansl ¥ BUABI pabOT NMPU MPOBEACHUN IKCIIEPTU3HI.

42. TlocTpoeHue nepena Lemnei.

43. MeToabl CAaMOOIICHKH U METO/ CLICHAPHUEB.

4. MeToauvecKkue MaTepUaJibl, ONpeaeJsiolue Npoueaypbl OLeHUBAHUS 3HAHUH,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJbHOCTH,
XapaKTepU3yIIHX 3TANbI (POPMUPOBAHUA KOMIIETEHIMH

4.1 llpouenypbl OlleHMBAHUSA 3HAHNH, YMeHHUI1, HABHIKOB
U (MJIM) ONBITA AeATEJTbHOCTH

KonTtposnb pe3ynbTaToB 00y4YeHHUSI CTYICHTOB, 3TAllOB U YPOBHS (HOPMHUPOBAHUS
KOMITeTeHIMH 1o aucuuruinae «[Ipubopsl U cpeicTBa KOHTPOIS MPUPOJHBIX U TEXHO-
TE€HHBIX MPOLECCOBY» OCYLIECTBISAETCS Yepe3 MPOBEACHUE BXOIHOIO, TEKYILETO, PyOexk-
HBIX, BEIXOJIHOT'O KOHTPOJIEH U KOHTPOJISI CAMOCTOSTEIIbHON pabOTHI.

®opMBI TEKYIIEro, TPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJISI U KOHTPOJIbHBIE 3a-
JaHUs JJIsI TEKYIIEro KOHTPOJIsl pa3padaThiBatoTcs kKadeapoid ucxoas u3 crenuduku
JTUCITUTUINHBI, U YTBEPXKIAIOTCA Ha 3ace/laHud Kadeaphl.

4.2 Kputepum o1leHKH 3HAHU, YMEeHUIi, HABBIKOB U (WJIN) ONBITA AeATEIbHOCTH,
XapaKTePU3yIIHUX 3TANbI (POPMUPOBAHUA KOMIIETEHIMH B MPoOLecce 0CBOCHUA
o0pa3oBaTeIbHOM MPOTrPaMMbI

Onucanue mKaiabl OLEHUBAHUS JOCTUKEHUS KOMIETEHIIUNA 10 JUCHUIUIUHE TIPU
BEJEHO B TabimiIie 6.

Tabnuma 6
YpoBeHb OTtMeTKa Mo nATHOATUTHHOM CUCTEME Onucanue
OCBOEHUS (mpoMexXyTo4Has aTTecTarus)™®
KOMITE-
TEHIIUU
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B8bICOKUIL

«OTIINYHO»

«3a4YTCHO»

«3aUTEHO
(oTnu-
HO)»

OOyuaromuiics 0OHApYXHJI BCECTOPOHHEE,
cHUCTeMaTHYecKoe U TIy0oKoe 3HaHue yueo-
HOTO0 Martepuaja, yMeeT CBOOOJHO BBIIOJI-
HATh 3aJIaHUs, TIPEAYCMOTPEHHBIE TIPO-
rpaMMOM, YCBOMJI OCHOBHYIO JINTEPATypy U
3HaKOM C JIONOJHHUTEIBHOH JIMTEpaTypoil,
peKoMeHI0BaHHOM mporpammoil. Kak mpa-
BUJIO, OOYyYaroOmMHCS TPOSBISET TBOpUE-
CKHE CIIOCOOHOCTH B IIOHHMAHUH, H3JIOXKE-

HHHU U UCIIOJIb30BAHUW MaTCpUalia

Oa3zoentit

«XOpouo»

«3a4YTCHO»

«3auTEHO
(xopo-
1110)»

OOyuvaromuiics 0OHAPYXHIJI TIOJTHOE 3HAHUE
y4e0HOro MaTepuana, yCIENTHO BBITOIHSCT
MPENYCMOTPEHHBIE B IIPOrpaMMe 3aJaHusl,
YCBOMJI OCHOBHYIO JIUTEPATypy,
JIOBAaHHYIO B IIPOTrpaMMe

PEKOMCH-

nopozoeulii

«yHOBIIE-
TBOPUTEb-
HO»

«3a4YTCHO»

«3aYTEHO
(ynosie-
TBOPH-
TEJIBHO)»

OOyyvarommiicss 0OHAPYX I 3HAHUS OCHOB-
HOro y4eGHOro mMarepuaia B o0beme, HeoO-
XOJUMOM ISl TajdbHEHIIe y4eObl U mpes-
crosimeld paboThl MO MPOdEccHH, CIpaBIIs-
€TCsl C BBINOJIHEHUEM MPAKTHUUYECKUX 3a/1a-
HUH, NPEAYCMOTPEHHBIX MPOTPaMMOM, 3Ha-
KOM C OCHOBHOM JIUTEpaTypoil, peKOMEHI0-
BAaHHOM MPOrpaMMOM, JOMYCTHJI HOIPEIIHO-
CTH B OTBETE Ha SK3aMEHE W TPH BBITOIHE-
HUM DK3aMEHAIMOHHBIX 33/IaHWH, HO 0o0Ja-
aeT HEOOXOMUMBIMH 3HAHUSMH U WX
YCTpaHEHUs IOJI PyKOBOJACTBOM TpEIo iaBa-
TeIs

«HEy0-
BJIETBOPHU-
TEIILHOY»

«HC 3a4TC-
HO»

«HE 3a4TEHO

(meynoBne-

TBOPUTEITb-
HO)»

OOyuaromuiicss 0OHapyX 1 MpoOesbl B 3Ha-
HUSIX OCHOBHOTO y4eOHOro marepuana, J1o-
NYCTHJI TPUHIMINANbHBIE OIIMOKH B BBI-
MOJTHEHU! TPETyCMOTPEHHBIX MPOrpamMMOit

MPAKTUYECKUX 3aJaHUN, HE MOXKET IMPOA0J-
KUTh 00y4YeHUE WJIM MPUCTYNHUTh K mpodec-
CHOHAQJIHOW JEATENbHOCTH MO OKOHYAHUH
o0pa3oBarenbHON OpraHu3anuu 0e3 JOIO0J-
HUTEIbHBIX 3aHATUH

4.2.1 Kpurepuu olleHKH YCTHOTO OTBETA NMPHU MPOMEKYTOYHON aTTeCTAlMU

[Ipu oTBeTE HAa BONPOC OOYJAIONITUIACS JEMOHCTPUPYET:

3HAHMS: OCHOBHBIX €IUHUIl U3MEPEHUS; METOAbI OLIEHKH U U3MEPEHUS; OCHOB-
HbIE TOHATHS CPEACTB KOHTPOJISI U OLIEHKHA aHTPOIOT€HHOI0 BO3JIEUCTBUSI HA OKpYXKa-
IOLIYIO CPEJly; METO/IbI IKOJIOIMYECKOM OLEHKH CUTyallui B COBPEMEHHOM MHUpE.

YMEHHUS: TPOU3BOJIUTH MU3MEPEHUsSl Pa3IMYHBIMU NPUOOpaMU U YCTPOWCTBAMH;
IPOBOJUTH OOCJIE0OBAHKNE U UCIOJIb30BaTh €r0 Pe3yibTaThl B MpodeccHoHanbHOM es-
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TCIIBHOCTH.
BJIaJJ€CHUEC HABBIKAMM: HpI/IéMaMI/I IMpOU3BOACTBA I/I3MepeHI/Iﬁ METOJaMHM HCKIIIO-
YCHUA HOFpGHIHOCTCﬁ.

Kpurepum ouenkn

OTJINYHO 00y4aroIMHCs IEMOHCTPUPYET:

- 3HaHHMe MaTepuaia: 0OBEKTHI U BUJIbI HCCICAOBAHUS, U3MEPUTEIbHAS
anmapatypa u €€ KiacCuUKaIus, MEPhI C IEPEMEHHBIMU 3HAYCHH-
siMH, 00pa3Iibl, KATUOPHI; TOTOTHUTEIBHBINA OT/IEN, YETKO U JIOTHYHO
u3jaraeT MaTepHuai, XOpolLIo OPUEHTUPYETCs B MaTepuae, He 3a-
TPYIHSETCS ¢ OTBETOM IIPU BHOM3MEHEHHUH 33/1aHUIA;

- yYMEHHE IPOU3BOIUTH U3MEPEHUS PA3TUYHBIMU PUOOPAMU U
YCTPOWCTBaMHU; IIPOBOIUTH 00CIICIOBAHNE 1 MCIIOIB30BATh €r0 pe-
3yJbTATHI B MPOPECCHOHATBHOMN JEATEITLHOCTH

- YCIEIIHOE ¥ CUCTEMHOE BIIaJICHHE HaBBIKAMU YTEHHS U OLICHKU pe-
3y/lbTaTOB Ha 0a3e NMPOBEAECHHBIX PACYETOB U IOJ0Opa CPENCTB
U3MEpECHUSI.

XO0poIIo 00y4aromuncs 1eMOHCTPUPYET:

- 3HaHHE MaTepuasa, He JOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIEIIHOE, HO COJepKalllie OT/IeIbHbIE MPOOEIbl, yMEHHE
WCII0Ib30BaTh Pa3IMYHbIC MPUOOPHI M CPEJCTBA KOHTPOJIS aHTPO-
IIOT€HHOT'0 BO3/IECTBUS HA OKPY’KAIOLYIO Cpey, UCIOJb3Ysl CO-
BPEMEHHBIE METO/IbI M MIOKA3aTeNU TaKOW OICHKU;

- B II€JIOM YCIEIIHOE, HO COJEpIKalllee OT/IEIbHbIE IPOOEIbI NN
COIPOBOXKAAIOIIEECs OTJEIbHBIMU OIIMOKAMH BJIaJICHUE HaBbIKA-
MU YTEHUS U OIICHKU PE3YJIbTAaTOB Ha 0a3e MpOBEICHHBIX pacye-
TOB HIOA00pa MPUOOPOB U CPEACTB KOHTPOJIS.

YI0BJIETBOPHUTEIHHO 0o0yJaromuics 1eMOHCTPUPYET:

- 3HaHUS TOJHKO OCHOBHOTO MaTepuaia, HO He 3HAeT JeTajeil, Jomyc-

KaeT HETOYHOCTH, B (OPMYITUPOBKAX, HAPYIIAET JIOTUYECKYIO TO-
CIIEZIOBATENIFHOCTh B M3JIOKEHUH MTPOTPAMMHOTO MaTepraa;
- B IIEJIOM YCHEIIHOE, HO He CHUCTEMHOE BIIa/ICHUE HABBIKAMU UTe-
HUS WOIICHKH PEe3yNbTaTOB Ha 0a3e MPOBEIEHHBIX pacyeTOB U MO/I-
O6opa puOOPOB U CPEACTB KOHTPOJISI aHTPOIIOTEHHOTO BO3ACHCTBUS
Ha OKPYKAIOIUIYI0 Cpey, UCIOIb3ys COBPEMEHHBIE METOABI U MOKa-
3aTeNn OLEHKH;

- B ICJIOM YCIICITHOC, HO HE CUCTCMHOC BJIaJICHUC HABBIKAMH YTCHUSA U
OIICHKHU PE3yJbTAaTOB Ha 0a3e MPOBEICHHBIX PACUYETOB U T0100pa
prOOPOB U CPEACTB KOHTPOJISI.
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Hey/10BJIETBOPHUTEILHO

oOyJaromuics:

- HE 3HAeT 3HAYMTEIbHOM YacTu MPOrpaMMHOI0 MaTepHana, Iioxo
OPHEHTHPYETCS B MaTepHaje: OObEKTHI M BUIBI HCCIICIOBAHUS, U3~
MepHTeNIbHas anmnaparypa u e€ Kiaccudukarysi, Mepsl ¢ IepeMeH-
HBIMU 3HAUYEHUSIMH, 00pa31Ibl, KATMOPHI; TOTOIHUTENBHBINA OTIEN, He
3HAeT MPAKTHKy NIPUMEHEHUs MaTepHaa, J0MyCKaeT CyIIeCTBEHHbBIE
OIINOKHU;

- HE yMeeT UCIOJIb30BaTh METOABI M IPUEMBI IIPU PELICHUN HMHXKe-
HEPHBIX 33/1a4, JOMYCKAET CYIIECTBEHHbIE OIMOKH, HEYBEPEHHO, C
OOJIBIINMHU 3aTPYJHEHUSIMH BBIITOJHIET CAaMOCTOSTEIbHYIO PadoTy,
OOJIBIIMHCTBO 33aHUH, TPETyCMOTPEHHBIX TPOTPAMMOM AUCIHU-
TUTMHBI, HE BBITIOJIHEHO;

- oOyyaromuiicsi He BlIa/IeeT HABBIKAMHU YTECHUS U OLICHKU PE3yIbTaTOB
Ha 0a3e MPOBENECHHBIX PACYETOB U 110100pa NPUOOPOB U CPENICTB
KOHTPOJISL, IOITYCKACT CYIIECTBEHHBIE OIMOKH, C OOJNBIINMU 3a-
TPYAHEHUSIMH BBITIOIHAET CAMOCTOSITEIbHYIO pa0boTy, OOJIBIITMHCTBO
MPEAYCMOTPEHHBIX IPOTPaMMOM TUCIUILIMHBI HE BBIIIOTHEHO

4.2.2. Kputepum OLleHKH /I0KJIa/1a M0 CAMOCTOSITe/ILHOI padoTe

[Ipyn moaroToBKe MOKJIaAa MO CaMOCTOATEIbHON paboTe O0ydaroluiics TeMOH-

CTPUPYET:

3HAHHUA: HpI/I60pOB " CPpCACTB KOHTPOJIAA IIPHUPOAHBIX ITPOICCCOB, X CXCMbI pac-
ITOJIOKCHUA, MCTOJUKY Ha6J'IIOI[eHI/IH 3a IIPUPOOHBIMHU IIpOoOCCCaMi U MCTOIHUKY o6pa-

OOTKH JaHHBIX;

yMeHHus: padoTaTh ¢ MPUOOpPaMH, OCYIIECTBIISATh CHATUS MMOKa3aHUM, pabOTaTh CO
CIIPAaBOYHBIM MAaTE€pUajIOM, HAYYHOU U TEXHUYECKOM JINTEPATYPOH;
BJIa/IeHHEe HABBIKAMH: YETKO OTPaXaTh aKTyaJbHOCTh, pACCMAaTPUBAEMOM TEMBbI
Y IPOAHAJIM3UPOBAB €€, J1eJIaTh BHIBOBI IO BO3MOXKHBIM CITOCOOAM PEIICHHUS.
Kpurepuu oueHKH 10KJI2/1a 110 CAMOCTOATEIbHOM padoTe

OTJUYHO oOyJaroIuics: IeMOHCTPUPYET:
XOpoIliee BIIaJIEHUE MaTEPHAIOM JIOKJIa[a, Y€TKO MPEACTABISIET eI U
3a/1aud, BBICKA3bIBAE€T CBOE MHEHHME IO MOBOAY IOCTABJIEHHOH 3a/auyu,
MOJKET IIPEJIOKHUTH IYTH PEIICHUs TPOOIEMBI.

XOpouIo 00yJaronuics JeMOHCTPUPYET:
XOpOoIliee BJIaJIECHUE MaTEepHaJIOM JOKJaaa, YETKO MPEJCTaBIsACT eI U
3a/1aud, HO 3aTPyJHSAETCS BbICKa3aTh CBOE MHEHHE IO MOBOAY IOCTaB-
JIEHHOM 3a7]a4M, C TPYAOM TMpeAsiaracT MyTH PEIICHUS TPOOTIEMBI

Y/10BJIETBOPHTEIBHO 00yJaronuiics JEeMOHCTPUPYET:

BJIAICHUC TOJIbKO MATCpUAJIOM JOKJIaZld, HO 3aTPYAHACTCA B IOCTAHOBKC
ueneﬁ " 3a7a4, 3aTPYAHSACTCA BBICKA3aTb CBOC MHCHHUC I10 IMOBOAY IIO-
CTaBIICHHOM 3aavu, C TpyaoM HNpcjaract ImyTu pCuICHUA HpOGJ’IeMLI.

HECYA0BJECTBOPUTECJIBHO

oOydJaronuics:

HE BJIaJIeeT MaTepuaioM JOKJaja, 3aTPyAHAETCS B MOCTAaHOBKE IIeNiel U
3aJ1a4, 3aTPyJHACTCS BBICKAa3aTh CBO€ MHEHHE 110 ITOBOJIY ITOCTABIICHHOM
3aJla4M, HE MpejiaraeT MyTH PelIeHHs MPoOIeMbl

4.2.3 Kputepuu ouleHKH JIa0OpPaTOPHBIX padoT

[Tpu BbIMOTHEHNH Ja00PAaTOPHBIX padOT OOYUAIOLTUIICS TEMOHCTPUPYET:

20




3HAHMA: OCHOBHBIX €IMHUI] U3MEPEHUST; METO/Ibl OLICHKU U U3MEPEHUS;
YMEHHUS: MPOU3BOJUTh MU3MEPEHUsS Pa3IMYHBIMU MPUOOpaMu U YCTPOWCTBAMU;
IIPOBOJUTH MCCIIEIOBAHUE U MCIOJb30BaTh €r0 Pe3yibTaThl B MPO(EeCCHOHABHOM Jies-

TCJIIBHOCTH.

BJIAaJJCHUEC HABBIKAMM: HpI/IéMaMI/I IIPpOU3BOACTBA H3MepeHHﬁ MCTOJaMH HUCKIIIO-
YCHUA HOFpCHIHOCTCfI.

K

pUTEPHH OLEHKH BbINIOJHEHHS JIA00OPATOPHBIX padoT

OTJIMYHO

oOyJaroIuiics: 1IeMOHCTPUPYET:

- 3HaHHe JJabopaTOpHOU PabOTHl MOJHOCTHIO, YETKO U JIOTUYHO M3JIaraer
MaTepual, XOpollo OPUEHTUPYETCS B Marepuase, He 3aTPyAHSETCS ¢
OTBETOM IIpY BUJOU3MEHEHUH 3a]IaHUM;

- YMEHHE NPOU3BOJAUTH U3MEPEHHUS PA3IMUHBIMU IPUOOpaMU U yCTPOii-
CTBaMHM; IPOBOJUTH 00CIIEIOBaHUE U MCIIOIB30BATh €r0 PEe3yIbTaThl B
npodeccuoHaNbHOM 1eATEebHOCTH

- BJIaJICET TEOPETUYECKHUM MaTepHalloM, OTCYTCTBYIOT OIIMOKH IIpH
OMHCAHUU TEOpHH, (HOPMYIUPYET COOCTBEHHBIC, CAMOCTOSTEIbHBIC,
000CHOBAaHHbIE, apI'yMEHTUPOBAHHBIE CYXJIEHUS, MPEACTABISAET IOJI-
HbIE U Pa3BEPHYThIE OTBETHI HA JOMOJIHUTEIBHBIE BOIIPOCHI

XOpo1I0

00yJaronuics A1eMOHCTPUPYET:

- 3HAHWE MaTepHala, He JIOMyCKAaeT CYIMECTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIICIIHOE, HO COJEp Kallie OTACIbHBbIE NMPOOenbl, yMEHHE
MCIIOJIb30BaTh pa3jMuHble MPUOOPHI U CPEJICTBA KOHTPOJISI aHTPOIIO-
TEHHOT'O BO3JICHCTBUS HA OKPYKAIOIIYIO CPEIy, UCIOIb3Ysl COBPEMEH-
HBIC METOJIbI U TIOKA3aTeJIM TAKOW OLICHKHU;

- BIQJICET TEOPETUYCCKHMM MATEpPHAJIOM, OTCYTCTBYIOT OIIMOKU IIPH
OMHMCAHUU TEOPHUH, (HOPMYIHUPYET COOCTBEHHBIC, CAMOCTOSITCILHBIC,
000CHOBaHHbIE, apTyYMEHTHPOBAHHBIEC CYXKICHHs, TOMYyCKas HE3HAYU-
TEeJIbHBIE OLIMOKY Ha JOIMOJHUTCIIbHBIC BOITPOCHI.

YA0BJIETBOPUTEIHHO

00yJaronuics JeMOHCTPUPYET:

- 3HAHUS, KOTOpPbIE B OOJbIIIEH YaCTH HE COOTBETCTBYIOT TPEOOBAHUSM;

- YMEHHUS B HEJOCTATOYHOU cTerneHu paboTaTh C METEOPOJIOTHUYECKUMU
npudopaMu U CpeACTBAMH U3MEPEHUS;

- BJAJICHUE TECOPETUYECKUM MATepUaJIOM HAa MUHUMAIBLHO JOIMYCTUMOM
YpOBHE, OTCYTCTBYIOT OIIMOKH TMPU OMHCAHUU TEOPUHU, UCIBITHIBAET
3aTpyaHEeHHS B (OPMYIUPOBKE COOCTBEHHBIX OOOCHOBAHHBIX M apry-
MEHTHUPOBAHHBIX CYKIEHUH, JOMycKas He3HAYMTEIbHbIC OMIMOKH Ha
JIOTIOJTHUTETLHBIE BOTIPOCHI.

HEYI0BJICTBOPHUTEJIbHO

oOyJaronuics:

- HE 3HAaeT OCHOBHBIX PUOOPOB M CPEJICTB U3MEPCHHIA,

- He yMmeeT paboTaTh ¢ MPUOOpPaMU M CPEACTBAMU KOHTPOJIS aHTPOIO-
TeHHOTO BO3JICHCTBHUS Ha OKPYKAIOIIYIO CPEAY;

- HE BIIQJICET TCOPETUICCKUM MATEPHAIIOM, JIOMYCKas OIIMOKH IO CYIII-
HOCTH paccMaTpUBaeMbIX (0OCYKIAEMBIX) BOIIPOCOB, UCIIBITHIBACT 3a-
TpyIHEHHUS B (OPMYIUPOBKE COOCTBEHHBIX OOOCHOBAHHBIX U apry-
MEHTHUPOBAHHBIX CYKJIEHUU, IOMyCKaeT OIMMOKM TIpU OTBETE Ha
JOIMMOJTHUTECIIbHBIC BOIIPOCHI.

4.2.4 Kputepuu OLeHKH NPAKTUHYECKUX 3aHATH I

[Tpu BBIMOTHEHUH MPAKTUYECKUX 3aHATUI 00yUYaIOIMUNACS JEMOHCTPUPYET:

3HAHMS: OCHOBHBIX €IMHUL U3BMEPEHUS; METO/IbI OLIEHKH U UBMEPEHUS;

YMEHHUS: MPOU3BOJUTH MU3MEPEHUsl Pa3IMYHBIMU MPUOOpaMU U YCTPOWCTBAMU;
IPOBOJUTH MCCIIEIOBAHUE U MCIOJIb30BaTh €r0 pe3ysIbTaThl B MPOQPECCUOHATIBHOMN /Ies-
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TCIIBHOCTH.
BJIaJJ€CHUEC HABBIKAMM: HpI/IéMaMI/I IMpOU3BOACTBA H3MCpCHI’Iﬁ METOJaMHM HCKIIIO-

YCHUA HOFpCHIHOCTCﬁ.

Kpurepun oneHKkH BbINOJHEHUS] IPAKTHYECKUX 3aHATHI

OTJIMYHO 00yYaroImuics: IeMOHCTPUPYET:

- 3HAaHME MPAKTHUYECKOrO 3aHATHA MOJHOCTHIO, YETKO U JIOTUYHO H3J1a-
raer Marepual, XOpoulo OpUEHTUPYETCSI B MaTepuase, HE 3aTpyIHsI-
€TCsI C OTBETOM IIPU BUJJOU3MEHEHUHM 3a/1aHUM;

- YMEHHE TMPOU3BOAUTH H3MEPEHUS pPa3IMYHBIMU nOpubopaMu U
yCTpOMCTBaMH; MPOBOAMTH OOCJIEIOBAaHME U HCIIOJIb30BATh €ro pe-
3yJbTaThl B IPOPECCUOHANBHOMN AESITETbHOCTH

- BIaJCeT TEOPETUYECKHUM MaTepHalioM, OTCYTCTBYIOT OIIMOKHU MpH
ONKCAaHUH TEOPUH, (POPMYIUPYET COOCTBEHHBIE, CaMOCTOSATENbHEIE,
000CHOBaHHbIE, APIYMEHTHUPOBAHHBIC CYKJEHUS, MPEJCTABIIAET MOJ-
HBIE U Pa3BEPHYTHIE OTBETHI HA JOIOJIHUTEIbHBIE BOIIPOCHI

X0po11I0 o0yyJaroIuics: JeMOHCTPUPYET:

- 3HaHUE MaTepuala, He IOIYCKAaeT CYLIECTBEHHbIX HETOUHOCTEHH;

- B LEJIOM YCIENIHOE, HO COJEpIKalllie OTAEIbHBIE NMPOOEbl, YMEHNE
UCIOJIb30BaTh PA3JIMYHbIE MPUOOPHI M CPEACTBA KOHTPOJIS aHTPOIIO-
TEHHOT0 BO3JCHCTBUS Ha OKPYXKAIOILYI Cpeay, HUCHOJb3ys COBpe-
MEHHBIE METO/Ibl U TIOKA3aTEJIN TaKOM OLIEHKH;

- BIIaJIeeT TEOPETUYECKHMM MaTepHalloM, OTCYTCTBYIOT OIIMOKH HpHU
ONMCAHUU TEOPUU, (POPMYIUPYET COOCTBEHHBIE, CAMOCTOSTENIbHBIE,
000CHOBaHHbIE, apIrYMEHTUPOBAHHbBIE CY)KJICHMS, JOIYyCKasi He3HAYU-
TEJbHBIE OLIMOKHU HA JJOTIOJIHUTEIbHBIE BOIIPOCHI.

YAOBJIETBOPHTEIBHO 00y4aroIuics JEMOHCTPUPYET:

- 3HaHUS, KOTOpPbIE B OOJIbIIEH YaCTH HE COOTBETCTBYIOT TPEOOBAHUSM;

- YMEHHsS B HEJJOCTATOYHOM CTeneHu paboTaTh ¢ METEOPOIOTHYECKUMHU
npubopaMu U CpeicTBaMH U3MEPEHHUS;

- BJIaJICHUE TEOPETUUECKUM MATEPHUAJIOM Ha MUHUMAJIBHO JOIYCTUMOM
YpOBHE, OTCYTCTBYIOT OIIMOKHU IPHU OMHMCAHUU TEOPUH, UCIBITHIBACT
3aTpyqHEeHUs] B (OPMYIHPOBKE COOCTBEHHBIX OOOCHOBAHHBIX M ap-
I'YMEHTHPOBAaHHBIX CYXJEHUH, JOMycKash HE3HAUYUTENbHbIE ONIMOKU
Ha JIONOJIHUTEIIBHBIE BOIIPOCHI.

Hey/10BJIETBOPHUTEIbHO oOyuaromuics:

- HE 3HaeT OCHOBHBIX IPUOOPOB U CPEACTB U3MEPEHUH;

- He yMmeeT paboTarh ¢ MpUOOpaMH U CPEACTBAMU KOHTPOJISI aHTPOIO-
TE€HHOI'O BO3JEHCTBHS HAa OKPYXKAIOILYIO CPELY;

- HE BIJEeT TEOPETUYECKMM MaTepuaioM, AOMycKas OMIMOKU 110
CYIIIHOCTH PacCMaTPUBAEMBIX (0OCYKIAaE€MbIX) BOIIPOCOB, HCTIBITHIBA-
€T 3aTpyAHEHUs B (POpMyYIMpPOBKE COOCTBEHHBIX 0OOCHOBAHHBIX U ap-
T'YMEHTUPOBAHHBIX CYKJIEHUH, TOMyCKaeT OMMOKU IPU OTBETE Ha
JIOTIOTHUTEIIbHBIE BOTIPOCHI.

Pazpadoomuux: ooyenm Apowcanyxuna E.B.

L /%
V /
(moamuce)
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