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1 leap AUCHUINJINHBI.

B pesynbprare ocBOEHHS IUCHHUILTUHBI y 00y4Yaromierocs MODKHBI ObITh chopMHUPOBaHBI

KOMIIETEHIIMM OCHOBHOHM MpoQecCHOHANbHON 00pa30BaTeIbHOM MPOrpaMMBI

(manee - OITOII): TTK-2; ITK-5.
ConeprxkaHre KOMITETCHIIMH KaK TUIAHUPYEMBIX PE3YJIbTaTOB OOYYCHHS IO JAUCIUTUINHE

cM. Tabmuiy 1.

OakanaBpuaTa

Tabmuma 1 — MHAuKaTOphI TOCTHKEHUS KOMIIETCHITNH, (POPMHUPYEMBIX JUCITUTIIMHOM

Ko n na3ssanue

Nuaukatopel JOCTUXEHUS

3nanusi, ymeHusi, HaBbolku (3YB),

KOMIIETEHIIUH KOMIIETEHIINH, (opmMupyeMble TUCIUTUTMHON
3aKpeIIeHHbIE 3a
MUCLIUILTUHON
I1K-2 Crnocoben | I1IK-2.1  Ilnanupyer U | 3HaTh:
OpraHU30BBIBATH U | OCYIIECTBISET -HOPMaTHBHO-METPOJOTHYECKYI0  0a3y
y4acTBOBAaTh B | A€ATENBHOCTh B O0JIACTH | OLIGHKM  YpPOBHEH  omacHocTeil B
JESTEIbHOCTH I10 3alllUTe | OXpaHbl  TPyAd, OXpaHbl | IPUPOJHO-TEXHOT€HHBIX CUCTEMAX.
4eJI0BeKa U | OKpyXKarolled cpenbl Ha | YMETh:

OKpY’Karllel cpeasl Ha
YPOBHE MNPEANPHUATUSA, A
TaKXxe JIeSITEILHOCTH
NPEINPUATHS B
YPE3BBIYANHON CUTYaALUU

00BEKTaX SKOHOMHKH

-BBIOMpaTh  METOABI W CPEJCTBA
M3MEpPEHUSI ypOBHEH ONACHOCTH B
3aBUCHMOCTH OT BHJIa KOHTPOJIS.
Bnaners:

-METOJlaMM  aHaju3a  pe3yJbTaToB
U3MepeHus U MIPOTHO3UPOBAHUS
YPOBHEH ONAacHOCTH B  IPHUPOJHO-

TEXHOI'CHHbLIX CUCTEMaXx.

[K-5 Crnocoben
IIPOBOAUTH TEXHUUYECKOE
JMarHOCTHUPOBaHUE u
OCBMJIETENIBCTBOBAHNE
TEXHUYECKUX YCTPOMCTB
Ha OIIACHOM
MIPOU3BOJICTBEHHOM
00BeKTe

[IK-5.2 T[lpumeHnsier 3HaHUA
HOPMaTUBHO-TIPABOBOM

06a3pl 11 TPOBEICHUS
MIPOBEPKH 6e30macHoro
COCTOSIHMS 00BEKTOB

PAa3JIMIHOTO HA3HAYCHUS.

3HaTh:
HOPMATHUBHO-TIPABOBBIE OCHOBBI OLEHKH

BO3JICHCTBUSI OMACHBIX W  BPEIHBIX
MPOU3BOJCTBEHHBIX  (AKTOPOB  Ha
paboTaromiero.

YMers:

-IIPOBOJIUTH  KOHTPOJIb  TapaMeTPOB
OTIaCHBIX u BPEIHBIX
MIPOU3BOJICTBEHHBIX (DAKTOPOB Ha WX
COOTBETCTBHE HOPMAaTHUBHBIM
TpeOOBaHUSM.

BnaneTs:

-HaBBIKOM OIIpe/ICJICHHS] HOPMAaTHUBHBIX
TpeOOBaHWII C y4eTOM CHeIUu(UKU
MIPOU3BOICTBEHHOT'O MPOLIECCa.




2 O0béM U TPYIO0EMKOCTH TUCHMILJIMHBI 110 BUAAM Y4eOHBIX 3aHATHH. POpMBbI

l'[pOMe)KyTO‘IHOﬁ aTrecraluu.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIUINHBI 110 BUJAM YIeOHBIX 3aHATHN

06 . O06BEM "acoBmo hopmMam
I1ast TPYI0EMKOCTb ¥ BU/IBI y4€OHOM pabOTHI IO TUCIUILUINHE, 0By e
IPOBOJMMEIE B pa3HBIX hopmax 000 0300 300
1 O0miast TpyJ0EMKOCTh TUCIUILINHBI 108 108
2 KonrakTHas paboTta oOy4arommxcs ¢ npernogasareieM (10 BHIAM 50 12
y4eOHBIX 3aHTHIA) (BCEro)
AynuropHas padota (Bcero): 50 12
B TOM YHCIIC:
JIEKIIUHU 18 6
TIPAKTUUYECKUE 3aHATHI, CEMUHAPBI 24 4
HPaKTHKYMBI
71a00paTOpHbIE PAabOTHI 8 2
B UHTEPAKTUBHOU hopme
B JICKTPOHHO#H hopme
BreayauropHas padota (Bcero): 58 92+4
B TOM 4HCIE, WHAWBHIyalbHas paboTa oOydaromuxcs ¢
npenoaBaTeieM
MOJrOTOBKA KYPCOBOW pabOThI/KOHTaKTHAsI paboTa
IPYNIOBAasi, UHANBHIYyalbHAass KOHCYJIbTALUS U MHBIC BUJIbI
y4eOHOH NesATeNbHOCTH, MPEIyCMaTPUBAIOIINE TPYIIIOBYIO
WIM  WHAMBUAYalIbHYIO  paboTy  oOydamommxcs ¢
PEoIaBaTeieM)
TBOpUecKas padora (3cce)
3 CamocTosTenpHas padoTta 00ydaromuxcs (BCEro) 58 90+4
4 TlpomexxyTo4Has aTTecTalusi oOydaromierocs - 3k3amMeH / 00béM | 6 ceMm. - 8 cem. -
4aCcOB, BBIJICJICHHBII HA MPOMEKYTOYHYIO aTTECTAIIUIO: 3a4er 3a4er
3. Y4eOHO-TeMATHYEeCKHU I IJIAH M COAePKAHUE TN CIIUIIUHBI.
3.1 Y4eOHO-TeMATHYECKHUI IJIAH
Tabmuua 3 - YueOHO-TeMaTHUeCKUH TIJIaH OYHOM / 3209HOM (hOpMBI 00yUESHHS
- Obmas TpynoemkocTs 3aHsTui (dac.) Dopmer
= | cumnmss o foveze YIIUTOPH. YIUTOPH. 3aHSTHS bOMER O
= 3aHITHSIM SaHATHA CPC o
= uac.) | nexu JnaGop|mpaxr JIeKIL. [IpakTyiadop. OM aTTeCTallnn
2 YCHEBAaCMOCTH
Cemectp 6
Paznen 1. 22/25 4 - 4 | 14 2 1 - 23 ITP-1, TIP-2,
1 HopmarusHo- VO-1
METPOJIOTHYECKAs
0aza
Paznen 2. | 30/26 6 4 6 14 2 1 2 23 I1P-1, YO-1
MeTonpl u
2
pHOOPHI
KOHTPOJIS
3 Paznen 3. | 30/26 4 4 8 14 - 2 - 24 I1P-1, YO-1
Mertoap!l aHaJIM3a.
Pasnen 4. | 26/26 4 - 6 16 2 2 - 22 I1P-1, T1P-4,
4 JucTaHuuoHHBIN VO-1
KOHTPOJITh u
MPOTHO3HUPOBAHUE




= Ob6was TpynoeMKoCTh 3aHATHH (4ac.) DopMbI
E | Pasnens uTemp | PYAOM 00 300 TeKyIero
% JUCHHUIUIAHBI TI0 ;:ZC;Z Aynutops. Aynurops. 3austus | CPC Hggiﬁ;&z}l
2 3aHSITHSIM 3aHATHA CPC [
T uac.) JIEKIL.[Ta00p|IpaKT JIEKII. [PaKTyIabop. Ol aTTeCTalun
g yCHEBAEMOCTH
Cemectp 6

OITAaCHOCTEH

IIpomexyTouHas 14

aTTeCTaIus - vO-3

3auem

Bcero: 108/ 18 8 24 | 58 6 4 2 92

108

3.2. Copep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuma 4 — ConepkaHue TUCHUILIHHBI

No HaumenoBanue paznena,
CoaepxaHue 3aHITUS
n/n TE€MBI JUCHUILINHbBI
Cemectp 6.

Paznea 1. Paznen 1.HopmaTuBHO-MeTpoJioTHyYecKas 6a3a

Codepotcanue 1eKyuoHH020 Kypca

TpeOOBaHUS K METO/IaM U
npubopam aHanmu3za (2
yaca)

1.1 Crioco0sl  oTOopa 1pod | CriocoObl 0TOOpa Ta30BBIX CMecel, paCTBOPOB M TBEPJABIX BEUICCTB
BEIIECTB AJSl aHaIM3a WX | A7 aBTOMAaTUYeCKOro WM JabopaTOPHOrO aHalinM3a MX COCTaBa.
cocrana. (2 Jaca) ®DakTOpHI, BIUSIONIFE HA ITOTPEITHOCTh aHAIM3a IpH 0TOOpe MPod 1

METOJBI HX YCTPAHEHHSL.
1.2. Mertpoanoruyeckue IlonsiTe W BUABI NOTpEIIHOCTEN H3MepeHus. MeTponorudeckas

MOBEpKa W METPOJIOTHUYECKAsl aTTECTALMSI METOAMK M TPHOOPOB ISt
M3MepeHnsT TMapaMeTpoB Owocdepbl. TpeboBaHus K MeTromaM U
npubopaM aHanu3a coctaBa duocdepsl.

Temuvl npakmu4ecKux 3aHAMUL

n3Mepennit (2 gaca)

1.3 Hopmbr or6opa mpo6 (2 | CTyneHTbl 3HaKOMSTCS C HOPMAaTHBHO IPABOBBIMH JIOKYMEHTaMHU
gaca) perIaMeHTHPYIOIIUMHU 0TOOP IPod
1.4 OcHOBBI Teopun | M3y4yaroTcss METOJMKH HM3MEpPeHHH, WX (UIUKO-XUMHUECKHUE

OCHOBbBI, OII€CHKA NOrPCIIHOCTU SKCIICPUMCHTAJIbHBIX JAaHHBIX.

Paspnen 2. MeToabl u npudopbl KOHTPOJIS

Codeporcanue 1eKyuoHHo20 Kypca

myueHnii (2 gaca)

2.1. | IIpubops KOHTpoJs | MeTogbl ¥ mpuOOpBl AN M3MEPEHHs TEMIIEPaTyphbl, JaBICHUS,
METEOPOIOTHUECKIX BJI&XKHOCTH U CKOPOCTH JBHKCHHUS BO3IyXa, & TAKKE JUIT U3MEPEHHUSI
apaMeTpoB aTMOC(ephI MOIIIHOCTH TETUIOBOTO U3ITyYEeHUSI

(2 gaca)

2.2. | Merogpr w  mpubopbl | MeToasl u MPUOOPHI UIsi U3MEPEHHS YPOBHEH IIIyMOB, BUOpAaIni,
KOHTPOJISI MEXaHWYeCKUX | YJIbTpa3ByKa, HH(ppa3ByKa
IHEPreTUUECKUX
3arpsi3HeHMH 6nochepsl

(2 gaca)

2.3. | IIpuGopst KOHTpons | [IpuHIUIBI  JOeHCTBUST W YCTPOWCTBO NPHOOPOB  KOHTPOJIS
3JIEKTPOMAarHUTHBIX U | 3JEKTPOMArHUTHBIX U HOHU3UPYIOIINX U3ITyUYeHUN
HMOHU3UPYIOIINX

Temvl 1ab0pamopubix 3anusmuii




No Haumenoanue pasnena,
ConepxaHnue 3aHITH
n/n TEMBI JUCIHTIINHBI
2.3. Anamu3  MukpokimMara | C IMOMOIIBI0 WMEIOIINXCS H3MEPUTEIBHBIX CPEICTB (TEPMOMETP,
nomenieHus (2 yaca) OapoMmeTp, U T.XI.) 1aTh KOJIMYSCTBCHHYIO M KAaYeCTBEHHYIO OICHKY
MUKPOKJIMMaTa paboyueii ay TMTOPUH
2.4. Pacuer pmusHus | [lo 3amaHHOMY 3Ha4YeHHWIO CHJIBI  TOKa (HampsDKeHHsS) B

AIIEKTPOMArHUTHBIX TOJICH
(2 yaca)

HpGZ[J'IO)KCHHOﬁ CXEME, paCcCUUTATh HAIIPAXKECHHOCTh BO3HUKAIOLIETO
SJICKTPOMAIrHUTHOT'O IMOJIA U OOUCHUTL CTCIICHL €0 OITACHOCTH.

Temuvl npakmu4ecKux 3aHAMUL

2.5. | U3meperne 1mymoB ¥ | CTyneHTBl 3HAKOMSTCS C NpHOOpaMH, NpeTHA3HAYCHHBIMU IS
m3ITydeHui (2 gaca) M3MEpeHHs YPOBHsI yMa, mapamerpoB CBY u peHTTreH- N3IydeHui.

2.6. | Usmepenne mapamerpoB | CTyA€HTHI 3HAKOMATCS C TpUOOpaMH, MPEIHA3HAYCHHBIMU IS
ANEKTPUIECKOTO U | U3MEPEHHUS apPaMETPOB AIEKTPUUSCKOTO U MATHUTHOTO TIOJICH

MarHuTHOTO TIOJIeH (2
Jaca)

Paznen 3. MeToapl anajausa.

Codepotcanue 1eKYyuoHH020 Kypca

3.1. Metonsl ananmm3a coctaBa | CIEKTPOCKOIMYECKNE, TEMIIOBBIE M JIEKTPOXHUMHUYECKHE METOJBI.
ra3oBBIX cmeceit u | 'a3oBas xpomarorpadusi, Macc-CIEKTPOCKONHMS M XUMHUYECKHE
xuIkocreit (2 yaca) METO/bI aHAIM3a COCTaBA ra30BbIX CMECEn

ONEeKTPOXUMUYECKHE METO/IbI aHalyM3a  cocTaBa  TIa3oB
(KOHIyKTOMETpHS, HOHOMETpHs, mossiporpadust). Xpomarorpadus,
(hOTOKOIOPUMETPHSI, TATPOMETPHS, TPABUMETPHSL.

3.2. Metoapl aHanm3a cocTaBa | ATOMHO-DMUCCHOHHBIH CHEKTpaJbHBIN aHanu3. HWHBepcuoHHAs

moyB (2 Jaca)

BOJIbTaMIICPOMETPUA. PagroxyuMmudecKuii aHaInu3 COCTaBa II0YB.

Temvl 1abopamopHulx 3aHaMULL

3.3 OneHka THTUCHMYECKUX | Basrtas B mpeapiayliei paboTe mpoda OICHUBACTCS JOMOJHUTEIIEHO
yCIIOBH# TpyJa (4 yaca) Ha OPraHUYECKHUE COCTABIISIONINE

3.4. PacueTnas onieHka | IS 3a7aHHOrO WHIWBHIYalIbHO BapHaHTa, IO MNPEIIOKECHHON
OIIACHOCTH MPU | METOJIUKE PACCYUTATh YPOBEHb OMACHOCTH MPU OJHOBPEMEHHOM
CYMMHUPOBaHUHU BO3JICHCTBUU HECKOJBKUX (PAKTOPOB pPHCKA.
HECKOJBKHUX (akTopoB

pucka (2 gaca)

Temvl npaxmuyeckux 3ausamuil

3.5.

Mertonpl aHanu3a razos. (4
gaca)

OCHOBBEI TCOpHHU CIIEKTPOCKOIINH, OMHCCHOHHAas aTOMHas
CIIEKTPOCKOMHs,  aOCOpOLMOHHAs ~ aTOMHAas  CHEKTPOCKOIIHS,
JFOMHHECLCHIIHS, XEMUITFOMHUHECIICHIIHS, MOJICKYJISIpHast
a0copOIMOHHAS CIIEKTPOCKOTIHS.

TepMoXUMHUYECKHE, TEPMOKOHIYKTOMETPHUYCCKHE "
TepMOMarHHUTHBIC ra30aHaIn3aTopsbl. [TosryipOBOAHUKOBBIC
ra30aHajIn3aTopsbl.

Teopust U cyTh Ta30BOi Xpomarorpaduu, Macc-CIEeKTPOCKOIHUH.

KOJ'IOpI/IMCTpI/ISI, TUTPOMCTPUSA, XUMUIYCCKUC MCTObI aHAJIN3a I'a30B.

3.6.

MeToapr aHaamza
KUIKocTei. (2 Jaca)

CTyZ#eHTBl 3HAKOMATCA C DJIEKTPOXHMHUYECKMMH METOJaMH M
mpuOopamu, MpeTHa3HaYeHHBIMH [T aHAJIM3a COCTaBa )KUIKOCTEH.

3.7

Meroapl aHanm3a Mmo4B. (2
yaca)

CTymeHThl 3HAKOMSTCS C METOAAMH, almnaparypoll W MpUOOpamH,
IPEAHA3HAYECHHBIMU JUIs] aHAIIM3a COCTaBa II0YB.

Pa3nen 4. lncTaHIMOHHBII KOHTPOJIb H IPOrHO3UPOBAHUE ONMACHOCTEMH

Codepotcanue 1eKyuoHHo20 Kypca




HaumenoBanue pasacia,

ConepxaHnue 3aHITH

n/n TEMBI JUCIHTIINHBI

4.1. JMcTaHIIMOHHBIN Asponoruueckoe 30HIUPOBAHHUE, METEOPOJIOTUYECKOE
KOHTPOJIb panuo30HANPOBaHME, aKyCTHYECKOE 30HAMPOBAHME, Ja3epHOe
(2 yaca) 30HAMPOBAHKE aTMOC(EPHI U MOJICTUIIAIONICH MOBEPXHOCTH.

4.2 Kiaccudukarnms meromos | JloarocpodHsle, CpeaHECPOUYHBIE, KpPAaTKOCPOUYHBIC, TJIOOATBHEIE,
MIPOTHO3a YPOBHS | peTHOHANBHBIE ¥ JIOKANbHbIE TIPOTHO3BI W3MEHEHWS ypOBHEH

ormacHoctel (2 Jaca)

OIMAaCHOCTEM. IIpornos TEPMOJIMHAMHUYECKOTO COCTOSIHUS
aTMocdepsl, TUHAMUKK aTMoc(epbl, aTMoc(epHOro a’po3ols,
obmagHOCTH M 0ocankoB. IIporao3 comeprkanms aTMOC(HEPHBIX Ta30B,
B TOM UYHCIE OCHOBHBIX OmocepHbIX Ta30B, arMocdepHOii
pamuanMyd, B TOM YHCIE ONTHYECKOTO, YJIbTPadHoIETOBOTO,
BAIUMOTrO, HH(ppakpacHoro m3mydeHuil. [Iporao3 pagmnoBoITHOBOTO
W3ITy4YeHUs B MHUKPOBOJIHOBOM, KOPOTKOBOJIHOBOM,
JUTMHHOBOJIHOBOM Jhana3oHax. [Iporno3 aTMocepHOi
PanMoaKTUBHOCTH, BHEITHHUX (DaKTOPOB.

Temvl npaxmuueckux 3auamuil

4.3

[Iporuo3upoBanue
OKUIAEMBIX HCTOYHHKOB
omacHocTel (6 yaca)

CTyaeHTbl 3HAKOMSTCS C TEPEYHSAMH BEIIECTB, 3arps3HSIONINX
BO3IyX, BOJy H TIIOYBY, XapakTePHbBIMH ISl  Pa3IUIHBIX
MPOU3BOACTBEHHBIX O0BCKTOB. B X0/€ 3aHATHS KaKIbId CTYACHT,
COIJIACHO CBOEMY BapUaHTy, OMpEAESeT BO3MOXKHBIA HCTOYHHUK
MOSIBUBIIETOCS B Owocdepe 3arps3HUTENS] W BHIOMpAET METOJ
KOHTPOJISI.

Bcezo no oucuyunnune: 18/6 uacoe - nexyuii, 8/2 uacoe navopamopnuvix pavom, 24/4 uacoe —
HpaKmuyecKux pabom.

4 IlopsaaoKk OLECHUBAHUA YCHEBAEMOCTH H C(OPMHPOBAHHOCTH
KOMIIETEHIMH 00y4YaK01Ierocs B TeKyleil U MpOMe;KyTOYHOM aTTeCTAllMH.

JIJ1sl TIOJIOKUTENLHOW OIICHKH TI0 pe3yJibTaTaM OCBOCHHS JAMCHIHUIUIMHBI 00YYaromeMycs
HEOOXOJAMMO BBINIOJTHUTH BCE YCTAHOBJIEHHBIE BUIbI y4eOHON paboThl. OlieHKa pe3yJIbTaTOB
pabotsl oOyyvarorerocs B 0ayuiax (1o BUaaM) MpUBEeHA B Ta0OIHIIE 5.

Tabmuma S5 - bBannpHO-pediTHMHroBass OLEHKa pe3yibTaToB y4eOHOH  paboTh
oOyuatomuxcst no suaam(bPC)

Ne Kon Bun yuebnoit Pesynprar yueOHOMI Cpoxu cnaun | Kon-Bo | Kout-
n/m | popMupye | AesSTeIbHOCTH JeSTeNbHOCTH paboThl BO3MO | BO
MO KHBIX | HaOp
KOMIIETCH 0aJuIoB | aHHBI
100071 (min/m | x
ax) Oamn
OB
4 cemecTp
1 I1K-2; ITocerenue aeKIuid KoHcrekTs nekuuii B teuenne 6/10
[IK-5 cemecTpa
2 I1K-2; ITocemenne 3amnucu BHIITOJIHEHHBIX B teuenne 7/10
IK-5 MPAKTHYECKUX 3aHIATAN | 33/IaHUi B pabounx ceMecTpa
TETpaaix
3 [K-2; ColecenoBanue 1o 3auer no pazzeiny 1. B Teuenue 7/15
TIK-5 pasmeny 1. cemMecTpa
4 [K-2; CobecenoBanue 1o 3auer o pazueiny 2. B teuenue 7/15
TIK-5 pasnmeny 2. cemecTpa




5 [K-2; CobecenoBanue 1o 3ader 1o pazueny 3. B teuenne 7/15
TIK-5 pasnmeny 3. ceMecTpa

6 [K-2; CobecenoBanue 1o 3ader 1o pazueny 4. 7/15
IIK-5 pasneny 4.

CymMma 0aJuyIoB 1O TEKYIIEMY KOHTPOJIIO 3a CEMECT: 41/80
7 TK-2- 3auer (IOArOTOBKA U Cnaua 3aueta o 10/20
K5 crada) pacIuCaHuIo
CecCHH
CymMa 0asioB 0 MPOMEKYTOUHOMY KOHTPOJIO 32 CEMECTp: 51/100

Ilpunoscenue k maonuue 5
Kpurepun oueHuBanus pe3yJbTaTOB Y4eOHOM 1eATEIbHOCTH

a)llocemenue gexnmii. IloporoBeiii 6amn — 6. Crynent, moceruBmuid menee 50%
nexkuui, nonyvaer 0 6amioB mo 3ToMy Kpurepuro. He nmocemnieHHuble JEKIUU 10 YBaKUTEIbHBIM
pUYMHAM, aBTOMATHYECKH J00aBISIOTCS K 00111eii cymme 0ajioB MO MOKa3aTeko.

0)Ilocemenue npakTuyeckux 3ansaATuil. [loporossiii 6amn — 7. CTyIeHT, MOCETUBIIMHA
menee 50% 3ansTuii, nomyyaer 0 6amioB Mo 3ToMy Kpurepuro. He mocelieHHbIe 3aHATUS 1O
YBOKUTEIBHBIM MPUYMHAM, aBTOMATHYECKH JOOABIAIOTCA K o0Omed cymme OauioB 1O
MOKa3aTeNio.

B) ColecenoBanue mo pasaeay 15 — mpucykmaercss CTyACHTY, IIyOOKO W TPOYHO
YCBOMBILIEMY MPOTPaMMHBINA MaTepHal, HCUEPIbIBAIOIIE, MTOCIEeI0BATENIbHO, IOTUYECKH CTPOHHO
€ro M3jaraBlIeMy, B OTBETE TECHO YyBS3aBIIEMY TEOPETHUYECKHI MaTepuai ¢ mpakTtukoid. [lpu
3TOM CTYJIEHT HE 3aTPYyAHSAETCS C OTBETOM Ha BUIOM3MEHEHHOE 3a/1aH1E, CBOOOIHO CIIPABIISAETCS
C 3aJayaMu, BONpPOCaMHU W JAPYTUMHU BUJAMH TPUMEHEHHs 3HAHMI, MOKa3bIBaeT OOIIyIO
SPYAMINIO, 3HaHME MOHOIrpaUUecKoil JUTepaTyphbl, MNEPUOJUYECKON Me4aTH, BIaJEeT
pa3sHOOOpa3HBIMU HaBbIKAMH U YMEHUSIMH.

10 - omenka 3a TBep0€ 3HAHKE MPOTPAMMHOTO MaTepHaja, KOHKPETHOE eTro M3JI0KEHHE,
0€e3 CyIIEeCTBEHHbIX HETOYHOCTEH, MPaBWIbHOE MPUMEHEHHE TEOPETUUYECKUX 3HAHUM, BaJeHHe
HEOOXOIMMBIMU HABBIKAMH U YMEHUSIMH.

7 - OLICHKA CTYJIEHTY, KOTOpBIH 3HAeT OoOlIMe MOJOXKEHHUs OCHOBHOTO MaTepuaia, HO He
YCBOMJI €ro JeTajel, JOMYCKAaeT HETOYHOCTH, HEAOCTAaTOYHO IpaBWJIbHbIE (OPMYIUPOBKH,
HapylIeHHe IOCIe0BaTeIbHOCTH B H3JIOKEHMHM HPOTPaMMHOIO MaTepuana W UCHbBITHIBAET
TPYAHOCTH B IPUMEHEHNU HABBIKOB U YMEHUIA.

r) 3a4yer. 3HaHUA MO AUCHUIUIMHE CUYMTAIOTCS 3AILUIIEHHBIMY I10 IIKaJe:

- 10 6amoB BBICTABISAETCS CTYAEHTY, OTBET KOTOPOTO COJEPKUT HEKOTOPbIE MPOoOeibl B
3HaHUU OCHOBHOI'O COJEp)KaHHs Yy4yeOHOM mporpaMMbl JAWCHUIUIMHBI M HE YMEIOIIEro
MCIIOJIb30BAaTh MOJyYEHHbIEC 3HAHUS MIPU PEIICHUHU MPAKTUYECKUX 3a/1a4.

- 15 OannoB BbICTABISETCS B TOM Ciy4ae, NMPH KOTOPOM CTYAEHT OCBOWJI TOJBKO
OCHOBHOIl MaTepHall, HO He 3HAeT OTJEIbHBIX JIeTalel, JOMyCKAaeT HETOYHOCTH, HEJOCTaTOUHO
npaBUiIbHbIE (OPMYJIMPOBKH, HAPYILIAET IOCIENOBATEIbHOCTh B H3JIOXKEHHUU IMPOrPAMMHOIO
MaTepuaia U UCHBITHIBACT 3aTPYAHECHUS B BBHITIOJTHEHUH MMPAKTUYECKUX 3aJaHUM.

- 20 OanoB BBICTABIAETCS, €CJIM CTYAEHT TBEPAO 3HAET IMPOrpaMMHBIM MaTepual,
rPaMOTHO U IO CYLIECTBY M3JIaraeT ero, He JAOIMYCKAaeT CYIIECTBEHHBIX HETOUHOCTEHN B OTBETE Ha
BOIIPOC, MOXET NMPAaBHJIBHO MPUMEHSATh TEOPETHUECKUE TOI0KEHUS U BIajieeT HE0OXO0AUMBIMU
YMEHHUSMHU M HaBBIKAMU TIPY BBITOJTHEHUN TPAKTHYECKUX 33 JaHUN




SMarepuajibHO-TeXHH4YECKOe, MPOrpaMMHOe U Y4eOHO-MeTOANYecKoe
o0ecneyeHre JUCHMIIUHBI.

5.1 YueOnasi imTeparypa
OcHoBHasi yueOHasi IuTepaTypa

1.Pannes, I'. I.Metoas! u cpeacta uamepenuii : yaeonuk i By3os / I'. I'. Pannes, A. I1.
Tapacenko . - 6-¢ uza. ; crep. - Mocksa : Axkagemus, 2010. - 331 c. - (Breicmee
npodeccuonansHoe 00pazoBanue). - budmmorp.: c. 326-328. - ISBN 9785769570759. - Tekcr :
HENOCPEICTBEHHBIH.

JonmosiHuTeIbHAS YUeOHAsl JIMTEpaTypa

1.T'opbynoBa, T.C. M3mepeHus, UCHBITAaHUS M KOHTPOJIb. MeToabl M CpeAcTBa : ydeOHOe
nocodue / T.C.TopbynoBa ; MwunucrepcTtBo o0pa3oBanus W Hayku Poccum, Kazanckuii
HallMOHAJIbHBIM MCCIEN0BATEIILCKUN TEXHOJOTHYeCKUil yHuBepcureT. — Kaszanp : Kaszanckui
HAy4YHO-HCCIeIoBaTeNbCKuil TexHonornueckuii yuusepcurer (KHUTY), 2012. — 108 c. : un. —
Pexum JocTymna: 1o IIOJIIIHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=258770 (mnata obpamenus: 05.02.2023). —
bubmuorp.: c. 103. — ISBN 978-5-7882-1321-7. — TekcT : 37eKTPOHHBIH.

2. lemuna, JI. H. MeTtonsl u cpeicTBa U3MEPEHUH, UCTIBITAHUI 1 KOHTPOJIS : yueOHOoe rmocodue /
JI. H. lemuna. — Mocksa : HUSITY MU®U, 2010. — 292 ¢. — ISBN 978-5-7262-1290-6. —//
Jlanb : snekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/75967 (nara
obpamienus: 05.02.2023). — TekcT : 37eKTPOHHBIHA.

3.PaukoB, M. 0. Texuudeckue u3MepeHus U MPUOOPHI : yUCOHUK U TPAKTUKYM IS BY30B /

M. O. PaukoB. — 3-e u3zn., ucnp. u gon. — Mocksa : M3garensctBo HOpaiit, 2020. — 151 c. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-07525-0. // 3bC FOpaiit [caiiT]. —

URL: https://urait.ru/bcode/452767 (nara oopamenus: 05.02.2023). — TeKcT : 37EKTPOHHBIIA.

5.2 MarepuajbHO-TeXHHUYECKOe M NpPOrpaMMHoe olecredyeHue

AUCIHHUIIJIMHBI.

230 KaOuHeT 0CHOB 0€30MACHOCTH KM3HEAeSITeILHOCTH. YdueOHas aymutopus | 654041, KemepoBckas oOmacTp
(MynbTUMEUITHAS) TSI TPOBEACHUS: - Kys06acc, HoBoky3Henkuii
- 3aHATUN JEKIMOHHOIO TUIIA; TOPOJICKOH OKpYT, T.
- 3aQHATHA CEMUHAPCKOTO (MIPAKTHUECKOTO); Hogrokysnenk, yn. Kysnerona,
- 3aHATHI 1a00PaTOPHOTO THTIA, .6

- IPYIIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALUM;

- TEKyIIEro KOHTPOJISl ¥ MPOMEXKYTOUHON aTTeCTalluH.

CnenmnanuzupoBanHas (yuedHasi) Medesb: J0ocka MesoBas, kadeapa, cTobI,
CTYJIBSI.

YuyeOHO-HATISAAHBIE TOCOOHS.

OO0opynoBanue Ajs Npe3eHTAlUH Y4eOHOr0 MaTepHaJa: CMAYUOHADHOE -
KOMITBIOTEP, TIPOEKTOP, SKPaH.

OOopynoBanue u Matepuanbl: mnpotuBorasbl, npubopsr (AI1, «IopHsk»),
JUHAMOMETp, 3€pKalla, IINaTend, BO3AYyXOBOJ, MaTepualbl Uil MPOBEACHUS

mabopaTOPHBIX pabot (KTyTHI, pecnuparopsl, WH/IMBUlyaJIbHbIE
MIPOTHBOXMMHUYECKHE TAKETHI U JIp.), TPUOOP XMMHUIECKOH pa3BEeIKH BOHCKOBOI
u Jp.

Hcnoanzyemoe NnporpaMMHoe obecrieyeHue: MSWindows

(MicrosoftimaginePremium 3 year 1o CyOIMIIEH3HOHHOMY H0roBOpy No
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r1.), LibreOffice (cB0oOOmHO
pacnpoctpansiemoe I10).

HuTepHer ¢ o0ecneyennem pocryna 8 JUOC.
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https://biblioclub.ru/index.php?page=book&id=258770
https://e.lanbook.com/book/75967
https://urait.ru/bcode/452767

5.3 CoBpemennbie mnpodeccHOHAIbLHbIe  0a3bl  JaHHBIX U
HH(OPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.

IMepeuvens CIIB u UCC no nucuuniimHe
1. baza pannbix mnpaBoBbIX akToB «Koncynprantllmoc»: komm. cropas. mnpaBoBas

cucrema / xommanus «KomucynasrantIlmoc» . — URL: http://base.consultant.ru .— Pexum
JOCTyTIa: CBOOOTHBIH.

2 basa pmanHbix «EnuHas cucreMa KOHCTPYKTOPCKOWM nokymeHTamum» . — URL:
http://eskd.ru/. — Pexxwum gocTymna: cBOOOIHBIM.

3 baza crammaproB u HopmatmBoB . — URL: http://www.tehlit.ru/list.htm .— Pexwum
JOCTYyTIa: CBOOOTHBIH.

4 baza gannbix «CraHmapTel U periiaMmeHTh» Poccrammapra . — URL:

https://www.gost.ru/portal/gost//home/standarts.— Pesxum goctyma: cBOOOIHBIIA.

5 ba3pl naHHBIX W aHAIMTUYECKHE MyOJMKAIMM Ha TOpTaje «YHUBEPCUTECTCKAs
uHdopmarmonHas cucrema Poccusi» . — URL: https://uisrussia.msu.ru/ .— Pexxum mocryma:
CBOOOHBII.

6 Unble cBeneHus U (WJIKM) MATEPHUAJIBI.

Jlnisi opraHM3aiuyd CaMOCTOSITEIbHON PabOThI CTYIACHTOB, pa3pabOTaHbl METOJMYECKUE
marepuanbl: Ynonos F0.B. Meronuueckue marepuaibl «CaMocTosTeNnbHAs padoTa CTYICHTOBY
/¥O.B. Ynonos; HoBoky3ueu. un-t (¢un.) Kemepos. roc. yH-ta. — HoBoky3nerk, HOU KemI', -
2020 — 22 c. Anpec - cchUIKa Ha TEKCT yueOHOro mocooOwus, pasmenieHHoro B DMOC Ha caiite
H®U KemI'V https://eios.nbikemsu.ru/ (pasmen I'maBuas / OOpasoBanue / OGpa3oBareibHbIC
nporpammbl  @DKEIT / bBe3omacHOCTh TEXHOJOTHYECKHUX TPOIECCOB W IMPOU3BOACTB /
Meronuueckue U UHbIe JOKYMEHTHI /).

6.1.1IpuMepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT
IIncemennbIe pa6OTBI o AWUCHUILUIMHE MPEAYCMOTPCHBI KAaK BHJIbI CaMOCTOSITEITbHOM

paboThI CTYIEHTOB, OIIPEENISIEMbIE MPENO0/IaBATEIEM.
IIpumepnvie memol pepepamos 015 camocmosmenbHol pabomol

[ToBbllIeHHas! 3aMbUIEHHOCTH BO3AyXa paboueil 30HbI

[TapameTpsl MUKpOKIMMATA.

IloBBIIIEHHBIN YPOBEHB YIbTPa3ByKa

[ToBpIlIEHHBIN ypOBEHB IlIyMa Ha pabodyeM MecTe

[ToBbIIeHHBIN YpOBEHb MH(Pa3BYKOBBIX KOJIEOAHUH

[ToBpIIEHHBIN YPOBEHb BUOpAIIUT

[ToBpIIEHHAs (TOHM)KEHHAs1) a@3POMOHU3ALINS BO3yXa

[TapameTpsl 3JEKTPUUECKOTO TOKA, HJIEKTPUUYECKHX, MArHUTHBIX M DJIEKTPOMArHUTHBIX
oJIeH

9. TloBBIIICHHBIH YPOBEHD yIBTPOPHUOIETOBON pagrauu

10. ToBbIteHHBIH (TTOHMKEHHBIN) YPOBEHb W3IYYESHUSI BUAUMOTO JHana3oHa
11. IloBblmIeHHBIN YpOBEHb HH(paKpacHON paguanun

12. JlazepHoe nznyyeHue

13. OmacHble GaKTOpEI MOKapa U B3phIBa

14. Nonusupyromiee u3nyyeHue

Nk wNE
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http://www.tehlit.ru/list.htm
https://eios.nbikemsu.ru/

6.2. IlpumepHbIe BONIPOCHI M 3aJaHNS / 32124 AJIs1 IPOMEKYTOYHOM

aTrecrainmum
Bonpocu 3auema

1. PermameHTanus MecT, BpEMEHHU M CIIOCOOOB 0TOOPa Mpod BO31yXa JUIsl aHAJIU30B.

2. PernmameHTanus MecT, BpeMEHH U clioco00B 0TOOpa MpoO NPUPOAHBIX M CTOYHBIX BOA JUIs
AHaJIU30B.

3. PernmameHranus Mect, BpeMEHH U cioco0oB 0TO0pa npo0 MOUBkI I aHAJIU30B.

4. MeTponornyeckie XapaKTepUCTUKH METOANK U IPUOOPOB IKOIOTUIECKOTO MOHUTOPHHTA
(MOrpeHOCTH U3MEPEHUI: OCHOBHAsI U JIONOJHUTENIbHAS; a0COMIOTHASI, OTHOCUTEJIbHAS
Y IIpUBEJICHHAs; UHCTPYMEHTAJIbHAS U METOANYECKas).

5. Merozp! onpeeneHust HICTOUHUKOB OOHAPYKEHHBIX 3arpsi3HEHHH.

6. IIpuGopbl 1 METOIBI U3MEPEHUS TEMIIEPATYPHI.

7. Tlpubopsl 1 METOJBI U3MEPEHUS] HHTEHCUBHOCTH TEIIOBBIX U3ITYUYEHUH.

8. EnuHMIBI H3MEpeHUs ¥ MPUHLIUIIBI HOPMHAPOBAHHSI ITYMOBBIX 3arpsi3HEHUH.

9. EnuHMIBI H3MEpeHUs ¥ MPUHLUIIBI HOPMUPOBaHMsI BUOpALHii.

10. ITpuOopsl 1 METOBI U3MEPEHHSI ITYMOB.

11. IIpuGopsl 1 METOIBI U3MEPEHUST BUOpAITUH.

12. [lpuHIMT KEeHCTBHSI BUOPOMETPOB M BUOpOTpadoOB.

13. Eaununel u3MepeHuss 1 HOpMUPOBAaHUE MTapaMeTPOB MArHUTHOTO MOJIS.

14. EnuHuiel n3MepeHuss 1 HOpMUPOBaHUE TapaMeTPOB AIEKTPUUYECKOTO TOJIS.

15. Koncrpykuus npubopa A1 H3MEpeHus HalpsHKeHHOCTH MarHuTHoro nosist. Ero otnnuue
OT U3MEPUTEIIS HAIPSYKEHHOCTHU AIEKTPUUECKOTO MOJISL.

16. Koncrpykuust npubopa Ui M3MEpEHHs] HalpsHDKEHHOCTH JleKTpuueckoro mois. Ero
OTJIMYUE OT U3MEPUTENS HANPSKEHHOCTU MarHUTHOTO IOJIS.

17. KoHcTpykuuss M NpUHLMI ACWCTBUS HPUOOPOB A U3MEPEHUs IUIOTHOCTH IIOTOKa
MOIIIHOCTH 3JIEKTPOMArHUTHOTO TOJISI.

18. Eaunu1el u3MepeHus 1 NPUHIUIIBI HOPMUPOBAHUS HOHU3UPYIOIUX U3TYUESHUH.

19. IIpubops! 1 METOBI U3MEPEHHSI MTOTIIOMEHHOH /1036 HOHU3UPYIOIINX W3TYYCHUH.

20. IIpuGopbl ¥ MeTOABI M3MEPEHUS] MOLIHOCTH IONIOIIEHHONH J03bl HOHU3UPYIOIINX
U3IIy4ECHUM.

21. TlornomeHHast /1032 M MOIIHOCTh MOMIOLUIEHHOM J103bl MOHU3UPYIOUIMX H3ITy4EHH.
Haznauenne wu o06nacTM NOpPUMEHEHHUs JaHHBIX XapaKTEPUCTUK HOHU3ZHUPYIOIIUX
U3IIy4CHU.

22. Knaccudukarusi METOIOB aHAJIN3a COCTaBa BEIICCTB.

23. Busibl HHCTPYMEHTAJIBHBIX U KJIACCHYECKMX METOJIOB aHAJIN3a COCTaBa BEILECTB.

24. DeKTpOMarHUTHBIE CIIEKTPBI Ta30B: IMHUCCHOHHBIE W a0COPOLMOHHBIE, NEKTPOHHBIC U
MoJieKyJsipHble. VX XapakTepucTuka W TNpPOUCXOXKAeHue. X wucnoiab3oBaHUE IS
WU3MEPEHUH.

25. CocTaB U NPUHIMIT ASHCTBUS CIIEKTPO(OTOMETA.

26. CocraB u mpuHIHI AercTBUS GoTomerpa. Ero ommmume ot cnexrpodoromerpa. TwIbl n
OPUHIUI JIEHCTBHUSL TPHUEMHHUKOB YIBTPa(HOIETOBOTO, BUIMMOIO M HH(paKpacHOro
W3IIy4EeHUI.

27. ONTUKO-aKyCTHUECKUI Ta30aHaIN3aTop. YCTPOWCTBO U MPUHIIMIT JEHCTBUS.

28. ATOMHO-3MHUCCHOHHBIE U JIOMUHECIICHTHBIE CIIEKTPaIbHBIE METOIBI M TPUOOPHI aHAIH3a
COCTaBa ra3os.

29. YCcTpoiicTBO, TPHUHIMIT JCHCTBHS W OOJACTH HWCIOJNB30BAaHUS TEPMOXHMHUYECKHUX
ra30aHajiu3aTopoB.

30. YerpoiicTBo, TIPUHITATT JEUCTBUSA 51 obmacTu HACTIOJIB30BAHHUS
TEPMOKOHTYKTOMETPUUYECKHUX T'a30aHAIN3aTOPOB.

31. YeTpoiicTBO, TPHHIMII JCWCTBHS ¥ OOJIACTH  HCIIOJNB30BAaHUS TEPMOMArHUTHBIX

ra30aHaJin3aTopoB.
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32. YCTpoiCTBO, TPHHIMII JEHCTBUS W OOJACTH HWCIOIB30BAHUS JIEKTPOXHUMHUYECKHUX
ra3oaHalu3aTopoB.

33. YeTpoiicTBO, NpPUHIMN JACUCTBUSL W 00JAaCTH HCIHOJIB30BAHUS IOJIYTPOBOTHUKOBBIX
ra3o0aHalin3aTopoB.

34. Metozp! 1 TpuOOpPHI AJIs Ta30BOI XpomaTorpadpu.

35. MeToabl Macc- CIEKTPOCKONHMH U UX MPUOOpPHas peann3aius.

36. CyurHocTh (OTOKOTOPUMETPUYECKIX METOIOB Fa30BOTO aHAIIN3A.

37. TUTpOMETPUYECKUE METO/IbI TA30BOTO aHAIM3A.

38. 3akon Papajest 1 KyJTOHOMETPUUYECKUE METObI aHAIM3a COCTAaBa YKUIKOCTEH.

39. II1TOCKOCTHOM M KOJIOHOYHBIM METOJBI KUAKOCTHOW Xpomarorpaduu. PasHOBHIHOCTH U
00JIaCTH MCIOIH30BAHUS METO/IA KHUIKOCTHOW KOJIOHOYHOM XpoMarorpaduu.

40. ®OTOKOIOPUMETPUUYECKUE METO/IbI aHAJIN3a COCTaBA KUAKOCTEH.

41. TUTpOMETPUYECKUE METO/IbI aHAJIN3A COCTaBa KUJKOCTEH.

42. I'paBUMETpUYECKUE METO/IbI aHAJIN3a COCTABA KUAKOCTEH.

43. MeTozp! OnpeeNiCHHs COACP KaHUs B IIOYBE PACTBOPUMBIX B BOJIC BEILIECTB.

44. MeToap! olipe/ielIeHHsI COIepP>KaHus B TOYBE HEPACTBOPUMBIX BEIIECTB.

45. Metonp! aBTOpaauorpaduy B aHaM3€ 3arpA3HEHUN TTOUB.

46. MeTozbl raMMa - CIIEeKTPOCKOMUU. VIX mpuMeHeHue IJ1s aHalli3a COCTaBa IMOYB.

47. AHanu3 3arpsA3HEHHOCTH 0YB METOJIOM aKTHBAaLlMOHHOIO aHAJIN3a.

48. JlucTaHIMOHHBIE METOABI KOHTPOJISI YPOBHSI OACHOCTEH.

Ilpumepnoe npaxmuyeckoe 3a0anue:

OHGHKa AOCTOBCPHOCTHU PE3YyJIbTATOB I/ISMCpCHHﬁ.

I/ICXOI[HI)IMI/I AAHHBIMHU CJIYKAT YCJIOBHBIC aHAJIU3bI COACPKAHUA HpHMGCGI;'I B BOJIC B %.

Bap 3 Bap 4 Bap 5 Bap 6 Bap 7 Bap 8 Bap 9

Bap 1 Bap 2 Bap 10

0.31

0.28

0.30

0.34

0.29

0.27

0.48

0.31

0.17

0.32

Tpebyercs: MeTOITaMU MaTEMAaTHYECKOW CTATUCTHKH
— OTcesThb 3aBeIOMO HEJJOCTOBEPHBIE TaHHBIE (OITMOKA U3MEPEHHUS, U T.1I1.)

- OHeHI/ITB MOrpCIIHOCTD MOJTYYCHHOI'0O pE3YyJibTaTa U CTCIICHLb €0 JOCTOBEPHOCTH.

CocraBurens (n): YmeneBa K.B., nouent kad. I'T’, Ynoxos }0.B., nouent kad. I'T.

(Ppamunus, unuyuaner u dorxcrocms npenodasamensi (ei))
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