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AHHOTaNINA

Jucuunnuza «IIpoexkTupoBaHuEe CHCTEM KOHTPOJIS W YIPABICHHUS BOJOOYUCTKON
BXOIMT B 00pa30BaTeNbHYIO POrpaMMy BBICIIErO 00pa3oBaHUs — IporpaMMy OakajaBpuaTa o
HanpaBieHuio noarotoku/ crnenuanbHocTH  20.03.01  «TexHochepHas 0e30MacHOCTHY
HanpaBieHHOCTH «VHXMHUPUHT M LupOBU3ALMS CUCTEM obecnedyeHus 0e30MacHOCTH
texHocheps». Juctumimna peanusyercs kageapoit «NeSy.

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIUX KOMIIETCHIIHIA:

[IK-2 «CnocoGeH mNpoOBOAWUTH  JKOJOTMYECKHH  aHalW3, NpeayCcMaTpHBAIOIIUI
pacIIupeHre U PEKOHCTPYKLMIO JIEHCTBYIOIIMX INPOM3BOACTB, a TAKXKE CO34ABACMBIX HOBBIX
TEXHOJIOTUI U 000pyAOBaHMS, C UCIIOIBb30BaHUEM MH(POPMALMOHHBIX TEXHOJIOTUH U IHU(PPOBBIX
CPELCTB»

I1IK-3 «CnocoGeH ompeaensiTh WHXEHEPHBIE AJTOPUTMBI TEXHOJOTHUYECKUX PEUICHUH,
CHOCOOCTBYIOLIMX CHUKEHHUIO HETraTUBHOI'O BO3/IEHCTBHSI HA OKPYXKAIOILYIO CPEILy»

[IK-5 «CnocobeH mnpuHUMATh y4yacTue B HMHXKEHEPHBIX pa3pabOTKax IMPOEKTOB
9KOJIOTUYECKOH U TexHOc(epHOi 0e30MacHOCTH MPOU3BOACTBA, COOPYKEHUN OUMCTKH CTOYHBIX
BOJI 1 00pabOTKH 0CATKOBY

IIK-6 «Cnoco0GeH npuHHMaTh y4acTHE€ B HOJArOTOBKE IPOEKTHOM JIOKYMEHTAaLUu B
dopme HMHPOPMALMOHHONW MOAETH OOBEKTa KANHUTAJIBHOTO CTPOHMTENBCTBA B OOJACTH
COOPY’KEHHUH OUHUCTKU CTOUHBIX BOJ U 00pabOTKH OCATKOB)»

CopnepxaHue AMCUUILIMHBI OXBaTbIBAE€T KPYT BOIPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM
CUCTEM KOHTPOJIS M YIIPABIIEHUS BOJLOOUUCTKOM.

[IperoaBanre MUCHMIUIMHBI TPEAyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHHU3alUN
y4eOHOTo0 npolecca: JeKIUH, IPAaKTUUYEeCKUe 3aHATHs, CAMOCTOsITeNIbHast pa0oTa CTyACHTa.

[IporpaMMoil IUCHUIUIMHBI TPESYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popMe 3K3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBiIseT 4 3a4eTHBIX enuHulbl, 144
qaca.

S3pIK 00yueHust IO JUCHMITUHE «PYCCKUID)



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Henu npenonaBanus qucuuiuiniel «[IpoekTrpoBanue cucteM  KOHTPOJIS U YIPABICHUS
BOJIOOYHCTKOM:

- O3HAKOMJIEHHE C MPUHLIUIAMU NPOEKTUPOBAHUS CUCTEM KOHTPOJIS M YIIPABJICHUS
BOJIOOYMCTKOM, HOPMATUBHBIMU TPEOOBAHUSMH K ITapamMeTpaM BOJIbI PA3TUIHOTO IPUMEHEHUS, C
MPUHLIUIIAMU 00eCIICUeHUs eMHCTBA U3MEPEHU;

-pa3BUTHE HABBIKOB PacYeTOB HOPMATUBHO JIOITYCTUMBIX COPOCOB;

-00yueHHe CTyIeHTOB (PU3UUYECKUM, XUMUYECKUM U (PU3UKO-XUMUYECKUM METOAaM
U3MEPEHUS apaMeTPOB BOJBI.

1.2. JlucuuniuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOl  y4yaCTHHUKaMU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MPOrpaMMbl BBICIIET0 00pa3oBaHus (naee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCIHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOUIUiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIIETEHLIMSIMU WM UX 4acTAMU. KOMIIETeHIIMM U MHAMKATOPBI UX JOCTHXKEHHS IPUBEJICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JTIOCTHXKEHUS

Kareropus (rpynma) | Kon u naumenoBanne | Kox m HamMeHOBaHME UHIMKATOPA JOCTHXKEHUS

KOMIIETEHI[NHN KOMIIETEHIIUHA KOMIIETEHIIUN
I1K-2 Criocoben
MIPOBOJIUTH
SKOJIOTUYECKHUH
a”HaIN3
i . | [IK-2.3.2 3HaTh mpo1IecChl, ONepaiuu u
pelyCcMaTpUBAIOLINIT
000py10BaHKE, OKA3bIBAIOIINE OCHOBHOE
pacuIMpeHue u .
BJIIMSHHE HA CTENEHb HETATUBHOI'O BO3EHCTBUSA
PEKOHCTPYKIHIO
[Ipodeccuonanbubie | NIEHCTBYIOMINX OPTAHH3ALIHH Ha OKPYKAIOLLYIO Cpely
P y TIK-2.B.2 BnameTh HaBBEIKAMHU aHAJIHN3a
KOMIIETEHIIUHU MIPOU3BO/ICTB, a

PE3yJbTaTOB pacyeTa OLIEHKU BO3JEHCTBUS Ha
OKpYXKaroIIyI0 Cpelly INIAHUPYEMOU
JESITEIbHOCTH C UCIIOJIb30BAaHUEM
MH(POPMALIMOHHBIX TEXHOJIOTUI

TaK)Ke CO3/IaBaEMBbIX
HOBBIX TEXHOJOTUH U
obopyoBaHus, ¢
HCIOIb30BaHUEM
UH(OPMALIMOHHBIX
TEXHOJIOTHH 1
1IU(POBBIX CPENICTB

[1K-3 Criocoben

OIPENEIATh

UH)XEHEPHBIC

AJTOPUTMBI [IK-3.¥.1 ymeTp onpenensiTb TEXHOJIOTMYECKUE
MpodeccronambERe TeXHOJIOTHECKHX MIPOLIECCHI, 060py;[013a£{1/1e Y METOJIbI B KAUYECTBE
e — penieHui, VHKEHEPHBIX PEIICHU, cnoco6CTvBy10mI/IX

CHOCOOCTBYIOLINX COKpAILICHUIO HEraTUBHOT'O BO3/IEHCTBHS Ha

CHIKEHHUIO OKPY’KaIOIIYIO CpeRy

HEraTUBHOI'O

BO3JICUCTBUS Ha

OKPY’KAIOILYIO Cpeny

[TK-5 Cnocoben [1K-5.3.1 3HaTh TeXHUUYECKHE U
[TpodeccrnonanbHble | MPUHUMATh YYacTHE B | TEXHOJIOTHYECKHUE TPEOOBAHUS K
KOMITETEHIINHU WHKEHEPHBIX MIPOEKTUPYEMBIM COOPY>KEHHUSM OUNCTKH

pa3pa60TI<ax CTOYHBIX BOJ U o6pa60T1<1/1 0CaJKOB, MCTOOUKH




MIPOEKTOB
9KOJIOTUYECKON 1
TexHOC(epHOH
0e30macHOCTH
MIPOU3BO/JICTBA,
COOPYKCHHH OYHCTKH
CTOYHBIX BOJ U
00paboTKH 0CaIKOB

pacuera OCHOBHBIX TEXHUYECKUX U
TE€XHOJIOTMYECKHUX XapaKTEPUCTUK COOPYKEHUN
OYHMCTKH CTOYHBIX BOJI M 00pabOTKH OCaIKOB
[1K-5.3.2 3HaTh BUBI HHPOPMAITMOHHBIX
TEXHOJIOTHH 1 POQeCcCHOHATBHBIX IIH(PPOBBIX
IIPOIPaMMHBIX CPEICTB JUJISl BBIIIOJHEHHUS
pacyeToB COOPY>KEHUH OUNCTKU CTOYHBIX BOJ U
00paboOTKH 0CaIKOB

[IK-5.Y.1 ymeTp onpenensiTe OCHOBHBIE
TE€XHOJIOTMYECKHE U TEXHUYECKUE PELICHUS ITPU
CTPOMUTENBCTBE U PEKOHCTPYKLIUU COOPYKEHUM
OUYHMCTKH CTOYHBIX BOJI U 00pabOTKH OCaJIKOB
[1K-5.Y.2 ymeTh npuMeHsATh HH(POPMAITHOHHO-
KOMMYHMKAI[MOHHBIE TEXHOJIOTUH U
npodeccnoHagbHbIe HU(POBHIE IPOTPAMMHBIE
CPEICTBA JUJIs BBIIOJIHEHUS ClIELUAJIbHBIX
pacueToB U pa3pabOTKU KOHCTPYKTUBHBIX U
KOMIIOHOBOYHBIX PEILIECHUN COOPYKEHUMN
OUYHMCTKH CTOYHBIX BOJI U 00pabOTKH OCaJIKOB
[1IK-5.B.2 BnageTh HaBbIKaMHU Mepeaadu
UCXOJIHBIX JJaHHBIX B CBOJHYIO LU(PPOBYIO
MoOJIeb 00BEKTa KAaIUTAJILHOIO CTPOUTENCTBA

[TpodeccronanbHbIe
KOMIICTCHIIN U

[TK-6 Cnocoben
NPUHUMATDH y4acTHE B
HOJIrOTOBKE
MPOEKTHOMN
JOKYMEHTALlUH B
dbopme
UH(POPMALMOHHOM
MoJIeJN 00beKTa
KaIMTaIbHOTO
CTPOMTEIBCTBA B
00J1aCTH COOpYKEHUI
OYHUCTKH CTOYHBIX
BOJl U 00paboTKH
0CaJIKOB

[1K-6.3.2 3HaTh npaBuia U CTaHAAPTHI CUCTEMBbI
KOHTPOJISI KauecTBa, TPEOOBAaHUS OXpaHbl TPyAa
¥ T0’KapHO# 0€30MacHOCTH B OpraHU3aIiN
[1K-6.Y.2 ymeTs BbIOUpaTh HEOOXOIUMBIE
KOMIIOHEHTHI JIUISl CO3/IaHUST MHPOPMAITMOHHBIX
MoJiesiei B 00J1aCTH COOPY>KEHUN OUHCTKU
CTOYHBIX BOJ M 00pabOTKH OCaIKOB B KaUeCTBE
KOMIIOHEHTa eIMHBIX WH(OPMAIIMOHHBIX
Mojielieil 00bEKTOB KalMTAIbHOTO
CTPOUTENHCTBA

I1K-6.B.1 BnageTs HaBBIKaMU cOOpA UCXOTHBIX
JaHHBIX JJ1s pOpMUpPOBaHUS HHPOPMAITMOHHON
MOJIeH 00bEKTa KaUTaIbHOTO CTPOUTENHCTBA B
00J1aCTH COOPYKEHUI OYMCTKU CTOYHBIX BOJ U
00paboTKH 0CaKOB

- «XUMHA»;
- «Dus3nkay;
- «DKOIOTHA»;

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunnuHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIOIUX JUCIUTUIAH:

- «[IpombInIEHHAS YKOIOTUA»;
- «IIponeccsl u anmaparsl 3alUThI OKPYKAIOIIEH CpeIbD»
3HaHUA, NOJIyYEHHbIE IIPU M3YYEHUM MaTepuaja JAHHOW IUCHUILIMHBI, MMEKT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIOJIB3YIOTCS IIPU U3YUYEHUH IPYTUX TUCLUILINH:
- «IIpoekTupoBaHre CUCTEM OYUCTKHA CTOYHBIX BOJIY;
- IloaroroBka BBITyCKHOM KBaTH(UKALMOHHOW PAOOTHI.




3. O0BeM U TPYAOEMKOCTh AUCIUTUTHHBI
Jlanueie 00 obmemM oO0beMe AUCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHIOB Y4eOHOH
paboTHI IO TUCHHUIUIMHE (M pacHpeeeHIe ITOH TPYI0EMKOCTH 110 CEMECTPaM) PEACTaBICHEI B
Tabauie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoeMKocTh 1o

Bun yueGHoM paboThI Bcero cemMecTpaM
Ne7
1 2 3

Oowan mpyooemkocmep oucyunIuHbl, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuvie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:

nexmu (JI), (gac) 17 17

I(IpaK)TquCKHe/ceMHHapCKI/Ie sansarus  (113), 34 34

qac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii nmpoekt (padota) (KII, KP), (4ac)

9K3aMeH, (Jac) 54 o4
Camocmosmenvnas paboma, Bcero (dac) 39 39
Buo npomesxcymounoi ammecmayuu’ 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, OK3. JK3.
OK3.*%)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopneprxaHue JUCLUIUIMHBI
4.1. PacnpeneneHue Tpy10€MKOCTH JUCLUIUIMHBI 10 pa3JielaM U BUJaM 3aHSATHI.
Paznensl, TeMbl TUCHMITIIMHBI U UX TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Pa?),HeJ'IBI TEMBI JUCITUITIIMHBI HeKHHH 113 (C3) P KII CPC
’ (gac) (gac) (uac) (gac) (gac)
Cemectp /7
Pa3nea 1. Bonubeie pecypcbl 2 4 6
Pa3nes 2. DkoornuecKuii MOHUTOPUHT 2 6 6
MOBEPXHOCTHBIX BOJIHBIX 00BEKTOB B Poccuiickoit
®eneparun. OCHOBHBIE ITOKa3aTeIN KauyecTBa
BOJIBI
Pazgen 3. BogonorpeOrieHue npoMbIIUIEHHBIX 4 6 6
IPEANPHUITHI
Pa3nea 4. BonooTBoasiye cucTeMbl 3 6 6
MPOMBITIICHHBIX TPEANPHUSITHA
Pazgen 5. [IpoextupoBaHue cuCTeM KOHTPOJIS U 4 6 9
yTpaBJICHUS] BOJOOYNCTKONW Ha MMPOMBIIIUIEHHOM
PENPUSTHH
Pa3znesn 6.  KoHTposab kauecTBa 2 6 6
TIOBEPXHOCTHBIX BOJL.
Hroro B cemectpe: 17 34 39
Hroro 17 34 0 0 39




HpaKTI/I‘ICCKaﬂ IMOATOTOBKA  3aK/IIOYacTCA B  HCINOCPCACTBCHHOM  BBIIIOJTHCHHUH

o0y4JarImuMucs

ONpENIeICHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei

pohecCuoHaNBHOM NesTeNbHOCTDIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprxkaHue pas3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TabauIE 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TeM JEKIMOHHOTO UK

Howmep paznena

Ha3Banue u conepxaHue pa3fesioB U TeM JEKIIMOHHBIX 3aHSATUI

Pazpen 1

Boanbie pecypcbl

I'uapocdepa 3emiu, ee 3arpsi3HeHHE U 3amuTa. Poias ruapocdeps! Ha 3emie.
CrpykTtypa ruapocdepsl. Bognbie pecypcbl u ux ocobennoctu. Knaccuduxarms
npupoaHoi Bobl. [ToBepxHOCTHBIE BOJBI. [IpoMbliieHHas BOIOIOATOTOBKA,
CTOYHBIC BOJIbI, MUTHEBAs BOJA, BOA pac(acoBaHHAs, TIPOMBIIUICHHAS BOJA.
Knaccudukanus 3arpsisHeHUI Bl 1 HOPMUPOBAHKE TapaMeTPOB BOAHOMN
cpenbl. OCHOBHBIE CTaHIAPTHI U PYKOBOJISIIME IOKYMEHTHI. ['0Cy1apCcTBEHHBII
Boaubli kKagactp (I'BK). Bunsl HabmroneHuit 3a kauecTBOM MOBEPXHOCTHBIX BOJI
OI'CHK. OcHoBHbIC 3a1auu HaOIIOICHUH 32 KAYECTBOM ITOBEPXHOCTHBIX BOJI B
cucteme OI'CHK 3ammura runpocdepsl. Boanbiit kogeke P®. Bomooxpanusie
30HbI. Opranuzanus BOJAOOXPAHHBIX 30H.

Pazgen 2

JKOJOrH4eCKHii MOHUTOPHUHT MOBEPXHOCTHBIX BOJHBIX 00bEKTOB B
Poccuiickoit @enepaunu. OCHOBHBIE OKA3aTeJIM Ka4eCTBA BO/bI

CrtpykTypa rocy1apCTBEHHOI'O SKOJIOTHYECKOI0 MOHUTOpUHTra. Opranu3anus
CETH IyHKTOB HAOJIIOJEHUI U YyCTAHOBJIEHUE MECTOIIOJIOKEHUSI CTBOPOB B
MyHKTaX HaOJIOIEHUH.

[IporpamMMsbl HaOMOAEHNH 3a KauecTBOM BOjbl. HopMupoBaHue kauecTBa BOJ
BOJIHBIX 00beKTOB. KauecTBo BOJ M BUABI BOJOIOIb30BaHUs. DOpMUpOBaHUE
XUMHUYECKOT'0 COCTaBa MPUPOIHBIX BOJ.

Knaccudukanus BoJ o MHTErpajJbHbIM MOKa3aTelsiM KadectBa. OOume u
CyMMapHbI€ II0Ka3aTeJId KauecTBa BO/I.

XUMUYECKUE UHTPEIUEHTBI IPUPOJHBIX BOJA U UX 3HAUYEHUE /ISl OLIEHKH
KauyecTBa BOJIbI (IJIaBHbIE MOHBI, PACTBOPEHHbIE T'a3bl, OMOT€HHbIE BEILIECTBA B
MPUPOJHBIX BOAAX, MUKPOAJIEMEHThI IPUPOAHBIX BOJ, OPraHUYECKHE BEIIECTBA).

OCHOBHBIE METOBI BOJONOATOTOBKH U OUUCTKH BOJIbI B 3aBUCUMOCTH OT

COCTaBa M IUCTIEPCHOCTH npumMeceii. OCHOBHBIE MTOKA3aTEIN Ka4yeCTBA BOABI U
MCTOABI UX JOCTUKCHUA CPEACTBAMU BOAOOYUCTKH.

Paznen 3

BononorpedieHne NpoMbIIVIEHHBIX NPeANPUATHI

XapakTepHuCTUKa HCTOUHUKOB CTOYHBIX BOJ. CXEMBI U CUCTEMBI
BOJIOCHA0KEHUSI TPOMBINIIEHHBIX Npeanpusatuil. [Ipsmorounas,
nocseioBaTeabHas U 000pOTHAsI CUCTEMbI BOIOCHAaOKeHUs ipeAnpusTis. Hopmbl
U peKUMBI BogomnoTpedienus. Onpenenennue pacxo/ia BOIbl Ha IPOMBIIIJICHHbIE
HYX1bl. HOpMBI X034HCTBEHHO-IUTHEEBOTO BOtoNOTpedieHus. Hopmbl pacxona Ha
HYK]IbI TOXKapoTylieHus. Pexxum Bogonorpebdnenus. Pacxoa Bojbl Ha
X035 CTBEHHO-IIUTHEBBIC HYXkK bl IPOMBILUICHHBIX IIPEANPUATHNA.

Paznen 4

BopoorBoasinmue cucreMbl NPOMBIIIJICHHBIX NPeINPUSITHH
Bunibl npueMHUKOB MPOU3BOACTBEHHBIX CTOUYHBIX BOJI: TOPOJICKUE CUCTEMBI
BOJOOTBEIEHHUS; BOJOEMBI; IOA3EMHBIE TOPU30OHTHI; UCIIAPUTENHN. Y CIIOBUS
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MpreMa CTOYHBIX BOJI B TOPOJICKHE CUCTEMBL. OOOPOTHBIE CUCTEMBI
BOJIOCHA0KEHHUS. Y CJIOBUS BBIITYCKA CTOYHBIX BOJI MPOMBIIIIICHHBIX MTPEANPUITHNA
B BOJIOEMBI. 3aKayKa CTOYHBIX BOJ B MOJI3eMHbIE TOpU30HTHL. COPOC CTOUHBIX BOJ
B Hakomurtelu-ucrnaputend. OnpeaeneHne HeoOXOIUMON CTEIICHH OYHCTKU
CTOYHBIX BOJI. PacueT HOpMaTHBHO JOMYCTUMON KOHLIEHTPALIMU 3ar pSA3HSIOIIUX
BEILIECTB B CTOYHBIX BOJAX C y4E€TOM KPaTHOCTH pa3OaBJIeHHS Npu cOpoce B
MMOBEPXHOCTHBIC BOJHBIC O0BEKTHI. PacueT HOpMaTUBHO JTOMYCTUMOTO cOpoca
MIPOMBIIIJICHHOTO TPEANPHUSTHS.

Pa3pea 5.

IIpoexTHpoOBaHMe cCTEM KOHTPOJISI M YIIPaBJIeHHs BOJ0OYHMCTKOM Ha
MPOMBIIITIEHHOM NPeANPUATHH

TexHomornueckud  KOHTPOJIb MPOLECCOB OYUCTKU CTOYHBIX BOJI.

XapakTepucTuKa 1 olleHKa 3arpsi3HeHHocTy ctouHbiX BoJl (XIIK, BIIK).
[TpoBepka a3 hexkTHBHOCTH pabOTHl MEXaHMYECKOM, (PHU3UKO-XUMUYECKON 1
OMOJIOTMYECKO OYMCTKU CTOYHBIX BOJ npeanpustus. Ouenka 3ppekTuBHOCTH
paboThI pa3IMUHBIX BUIOB OUUCTHOTO 000PY10BaHUs (OTCTOMHUKOB, (PUILTPOB,
a’pPOTEHKOB U JIp.)

OcHOBHBIE OHATHSA U MPUHIUIIBI CHCTEMHOTO MOAX0/1a K TPOEKTUPOBA-HUIO
CHCTEM KOHTPOJIS BOJOOYHCTKH. ONTUMHU3AIUS CUCTEMBI KOHTPOJIS U YIIPABICHHS
BOJOOUYUCTKOM. [IpuMepsl mOCTpoeHUs] aBTOMAaTU3UPOBAHHON CHCTEMBI
KOHTPOJIS OYMCTKH CTOYHBIX BOJ. JIOKaIM3aIus ToueKk KOHTPOJIS TapaMeTpoB
BOJIbI B TEXHOJIOTUYECKOU cucTeMe BOJOOYUCTKH. CII0KHBIE U IIPOCTHIE CUCTEMBI,
o011ast CTpaTerusi CHCTEMHOTO HCCIIEIOBAHUS M OTAIbl CO3JaHUsI CHCTEMBI
KOHTPOJIS, KJIacCU(UKALIUA MOJIETIEH CIIOKHOM TEXHO-JTOTHYEeCKON CUCTEMBbI
BOJIOOYHCTKH.

OTt60p mpo0O cTouHBIX BoJ. Be1OOp MecTa orOopa 1 BHIBI 0TOOpPA MPOO.

[Tpubops! u mpucnocobeHus A1t 0TOOpa U XpaHeHus mpood Boabl. OTOOP
npo® Ha BOJONPOBOAHBIX CTAHIMAX, U3 CETH, BOAOMPOBOJHBIX KPAHOB U
KOJIOIIIEB.

[IpaBuna ocyrecTBIeHUs KOHTPOJISI COCTaBa U CBOMCTB CTOUYHBIX BOJ
(IToctanosnenue npaBurenscrBa P® ot 21 utonsa 2013 r. n 525).ITporpammel
KOHTPOJISI COCTaBa M CBOMCTB CTOYHBIX BOJI. BeneHue u tunosas ¢hopma xkypHaia
KOHTPOJISl COCTaBa M CBOMCTB CTOYHBIX BOJI HA MPEIIPUSTHH.

Pa3zgen 6

KoHnTpoJsb kayecTBa MOBEPXHOCTHBIX BOJ
@opMHpOBaHUE CETH IYHKTOB KOHTPOJIS KadeCTBa MOBEPXHOCTHBIX
BOJI. Y CTAaHOBJICHHE MECTOIMOJIOKEHUS CTBOPOB B ITyHKTaX HaOIroAeHUI 3a
KauecTBOM BOJIbl B BOJAHBIX 00beKTax. [[yHKTHI epBoOii, BTOPO U TpeTheil
kareropuu. O6s3aTeNnbHast U COKpallleHHasl TporpaMMbl HaOJIIOICHUH 3a
Ka4yeCTBOM ITOBEPXHOCTHBIX BOJI. PacyeTHBIN U KOHTPOJIBHBIN CTBOPBL. KOHTpOIB
KaueCTBa IOBEPXHOCTHBIX BOJ.

OU3NKO-XUMHUYECKHE TIOKa3aTeNl KadyecTBa (B3BEIICHHbIE IPUMECH, 3ariax,
BKYC U IIPUBKYC, LIBETHOCTb, MUHEPAIN3aLIHsl, )KECTKOCTb U LIEJIOYHOCTb BOJBI,
pPacTBOPEHHBINH KUCIOPOJI, BOJOPOHBIN nokaszarens (pH), HUTpaThl, aMMOHMUIA,
CyMMa MHUHEpPaJIbHOI'0 a30Ta, OpraHWYEeCKHE BEIleCTBa: HEPTENPOAYKThI, (PEHOIIBI,
xupsl, CIIAB, HITAB, ATTIAB xnopoprannyeckue coeMHEHHUs, TTeCTUITNTBI,
onoxumuyeckoe notpednenue kucnopona (bBIIK)).

JlonmycTrMble M3MEHEHUS COCTaBa BOJBI B BOJOEMAaxX IOCIIE BBIITYCKAa B HUX

CTOYHBIX BOJI. Pa3z0aBieHne cTOYHBIX BOJ B Bojoeme. OTOOpP, KOHCEPBUPO-BAHHE
u Xpanenue mpod. CriocoOsl 0TOOpa MPOO U3 PEK, PYyUbEB, BOJOXPAHUIIHIII,
03ep, MPYyA0B, POJTHUKOB, KOJIOAIEB, CKBOXXHH U JIpeHaxeil. OTOéop mpod




TpeboBaHusl K IPeACTaBUTEIBLHOCTU IIPOOBI.

JIOXK/IeBOM BOJBL, CHeTa W JibAa. KoHcepBupoBaHue mpoO BOIBI IS
OIIpEIETICHUS] OPTaHMYECKUX BEIIECTB M CPOKU aHajdu3a MpoO BOMBI.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IIPUBEICHBI B Ta0IUIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPym0eMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATAN 3aHATHAI (dac) MOJTOTOBKH, | JUCLIMII
(gac) JIUHBI
Cemectp 7
Pacuer  kpatHOcTH | PerieHue TUNIOBBIX U 6 6 4
pa3baBieHus IpU | CUTYallMOHHBIX 3a/1a4
1 | Bemycke — CTOYHBIX
BOJA B BOJOEMBI U
BOJIOTOKHU
Pacuer pomycrumoit -«- 6 6 4
KOHIEHTpALUU
2 | 3arps3HeHHH HOpMa-
TUBHO  OYHUIICHHBIX
CTOYHBIX BOJI
Pacuer HOpmaTuBHO- | PaGota ¢ mporpammoit 6 6 4
3 | momyctumoro cOpoca «HC-Dxomor
CTOYHBIX  BOA B
IMOBEPXHOCTHBIN
BOJIOEM
Pacuer maTepuaib- Permrenue THIIOBBIX U 6 6 3,4
4 | Horo OanaHca CUTYallMOHHBIX 3a/1a4
3aMKHYTBIX CXEM
BOJIONOJIb30BAaHUS
Pazpabotka cucremsl -«- 6 6 6
5 | KOHTPOJs MPOLECCOB
BOJIOOYHCTKH
Pazpabotka cucremsl -«- 4 4 5
6 | ympaBieHHs
BOJOOYUCTKOU
Bcero 34 34
4.4. JlabopatopHble 3aHATUS
Tembl 1a00opaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBECHBI B TabmuIle 6.
Tabnuna 6 — JlaBopaTopHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 Hux No
Ne HanmeHnoBanme 1a00paToOpHBIX padboT TpynoeMKoCTS, | MPakTHHECKOR | pasiena
n/m (uac) MTOATOTOBKH, | JUCIIHII
(gac) JIMHBI

Y4eOHbIM MJIaHOM He MPEAyCMOTPEHO

Bcero ‘




4.5. KypcoBoe npoeKTUpoBaHUe/ BHITOTHEHUE KyPCOBOU PabOThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00y4aroUIXcs
Buiel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh IPUBEICHBI B Ta0OIuUIe 7.

Tabmuua 7 — Buasl caMoCTOsITeNIbHON padOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrosiTenbHOM paboThI
Jac Jac
1 2 3
N3ydeHue TeopeTunyecKoro Mmarepuana
10 10
nqucuuriuiel (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
IToaroroBka K MpoMeXyTOUHOU 19 19
atrecrauuu (I1A)
Bcero: 39 39

5. [lepeuenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITEIIbHOW Pa0OThI 00YUAIOIIUXCSI IO TUCIIMILTHHE (MOJIYIIIO)
Y4eOHO-METOIMUECKNE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH paboThl OOYYArOIIMXCS yKa3aHbI B
. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHp nevaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/1aHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuua 8— [lepeueHb MevyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AaHUHN

KomuectBo

IK3EMIUTIPOB B

HIudp/ OulmoTeke
URL anpec bubnuorpapuyeckas ccpuika (kpome

IEKTPOHHBIX
HK3EMILISIPOB)

https://e.lanbook.com/boo | Bacunenxo, T. A. Onenka Bo31eiCTBHS Ha

k/124607 OKPYKAOIIYIO CPEITy B SKOJIOTHIeCKast
JKCIIEPTH3a HHKEHEPHBIX MMPOEKTOB : yueOHOe
nocobue / T. A. Bacunenko, C. B. Ceepry3zoBa. —
2-e u31., uctp. u aomn. — Bomnoraa : Undpa-
Nuxenepus, 2019. — 264 c.

https://e.lanbook.com/boo | Betomkun, A. I'. UnxeHnepHas 3ammura
k/124620 THIPOCGEpPhl OT COPOCOB CTOYHBIX BOJI : yUeOHOE

nocodue / A. I'. Beromkun. — 2-e u3f., ucnp. u

non. — Bonorna : Uadpa-Unxkenepus, 2019. —

296 c.
https://e.lanbook.com/boo | I'yakos, A. I'. MexaHndeckast OYUCTKA CTOYHBIX
k/124649 BoJ : yueOHoe nocobue / A. I'. I'yakoB. — 2-¢

u31., mepepad. u non. — Bosoraa : Uadpa-
Wnxenepus, 2019. — 188 c.

https://e.lanbook.com/boo | OOpaboTka U yTHIM3AIUS OCAIKOB TOPOJICKUAX
k/124650 CTOYHBIX BOJ : yueOHuK / D. 1. JlockuHa, A. B.



https://e.lanbook.com/book/124607
https://e.lanbook.com/book/124607
https://e.lanbook.com/book/124620
https://e.lanbook.com/book/124620
https://e.lanbook.com/book/124649
https://e.lanbook.com/book/124649
https://e.lanbook.com/book/124650
https://e.lanbook.com/book/124650

MocksuueBa, E. B. MockBuuena, A. A.
I'epamenko. — Bomorna : Undpa-Unxenepus,

2019. — 220 c.
https://znanium.ru/read?id | 3unoBseBa O.M., MepkyioBa A.M., CMmupHOBa
=370517 H.A. Ynpasnenne, Haa30p U KOHTPOJIb B cepe

TeXHOC(HEPHOH 0E30MMaCHOCTH: MIPAKTUKYM .- M.:
W3narensckuii lom HUTY « MUCuCy», 2019.-147
c.

7. IlepeyeHb AMEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIeKOMMYHUKALIMOHHOW ceTu «UVHTepHeT», HEOOXOAMMBIX Jii OCBOCHHUS JUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuuma 9 — IlepedyeHb SJIEKTPOHHBIX OO0pPa30BATEIbHBIX PECYPCOB  HHGPOPMAIMOHHO-
TEJEKOMMYHUKAMOHHOU cetu «HTepHEeT»
URL agpec HanmenoBanue
Iepuoauueckue n3IaHus

http://www.kalvis.ru/ Kypnan «2kosorus 1 npoMbIIIIeHHOCTh Poccumy

http://vodoochistka.ru/ Kypuan «Bogoouncrkan

http://ecovestnik.ru/ Kypuan «Jkosorus ypOaHU3UPOBAHHBIX TEPPUTOPUIY

http://www.ecoindustry.ru/ Kypnan «3konorus npou3BOACTBA»

https://vk.com/club43432547 | Xypuan «CrpaBo4HHUK IKOJIOTa»

Pecypcbl HH(OPMALIMOHHO-TEJIeKOMMYHUKAIIUOHHOM CeTH

MHTEPHET
http: //www.wri.ore caiiT IHCTUTYTa MUPOBBIX TPUPOJIHBIX PECYPCOB
http: // www.unep.org caiit [Iporpammel OOH 110 OKpykaroIie cpenie
http://science.guap.ru [TopTan Hay4HOM W MHHOBaIMOHHOM niesitenibHocTH 'Y ATL

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHSI, HCIIOJIB3YeMOTO TIPH OCYIICCTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOMB3yEMOTO MTPOrPAMMHOTO OOecTieueHus pecTaBieH B Tadbmuie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHHs

No /1t HanmenoBanue

1 IIporpamma «H/IC-Oxomor»

8.2. IlepeueHp HH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOrO MPOIIecca MO JUCIUILTHHE

[lepeuensr WCHONB3yEMBIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabnuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a



http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
https://vk.com/club43432547
http://www.unep.org/

CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAUMOW [JIi  OCYIICCTBIICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 JlexiMOHHAs ayIUTOPHUS 51-07
MynbsTUMeaUiTHAS JTEKIUOHHAS ay IUTOPUS 51-07

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAI[MN
10.1. CocTaB OIICHOYHBIX CPEACTBAJIS MPOBEACHUS TMPOMEXKYTOYHOH aTTeCTalllH
00yyJaronuxcs no IUCIUILIMHE TPUBE/IeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB JUISl POBEACHUS MPOMEKYTOYHOHN aTTeCTaIluu

Buj npoMexyTOYHOH aTrTecTaiuu [lepedyeHb OLIEHOYHBIX CPEJCTB
OK3aMeH Crucok BONPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajga  MOJYJIBHO-PEUTHMHIOBOW  CHCTEMbl  YHHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kputepuu olleHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUI

OreHKa KOMITETEHIIUN X N
5o Tbras Lk apakTepucTKa c(hOPMHUPOBAHHBIX KOMITETCHIIUI

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;
— YBEpEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3J1araer;

COTIHON — OMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOU JIATEPATYPBI,

GATTCHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKECHHS C MPAKTUISCKOM
JESITEIIbHOCTHIO HAIPABJICHUS;
— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 000OIIECHMUS;
— cBOOOJIHO BJIQJICE€T CHCTEMON CITEIMATM3UPOBAHHBIX IMOHITHH.
— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
MO0 CYIIECTBY WU3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

(XOpOMO» — HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEM; 5
— YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSITEIHLHOCTHIO

«3aYTCHO»
HATPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— BJIAJCET CHCTEMOM CIIEMAIM3UPOBAHHBIX TOHITHIA.
— o0yyaromuiicss yCBOMWJI TOJBKO OCHOBHOW MpPOrpaMMHBIM MaTepual,
MO CYIIECTBY M3JaraeT ero, ONMupasch Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaTyPHI,

«yJIOBJIETBOPUTEITLHOY .

GATTOHOY — JIOMyCKaeT HeCYIECTBEHHBIC OMMNOKN M HETOYHOCTH; _
— UCTIBITBIBACT 3aTPYJHEHUS B IMPAKTHICCKOM TPHMEHCHUW 3HAHUI
HATPaBIICHUS;
— ¢71a00 apryMEHTUPYET HayYHbIE IMOJIOKCHHUSI;




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— 3aTpyAHseTCs B (GOPMYJIUPOBAHUHU BBIBOJOB M 000OIICHUH;
— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATHH.

«HEY/IOBJICTBOPUTELHO
«HE 3a4TCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHUS;
— He GOopMYJIMPYET BBIBOJIOB H 0000IICHUI.

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOIO
— JIOIyCKAeT  CYyLIECTBEHHblE  OWMOKM W  HETOYHOCTU  IpHU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJILHBIC 33/IaHUS HJIK HHBIC MAaTCPHAIBL.
Bormpocsr (3amaun) a1 9K3aMeHa MpeIcTaBiIeHbI B Tabauie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne /it [TepedyeHs BonpocoB (3a1a4) 1 IK3aMeHa Koz
UHAMKATOpa

1 HazoBute ponb ruapocdepst Ha 3emiie. MupoBoii okeaH, BOJbI [1K-2.3.2
CyIIH, IOJ3eMHBIE BOBI, aTMochepHbie Boabl. Kpyroob6opoT Bojb! B
IIpPUPOJIE.

2 Oxapakrepu3syiite moBepxHocTHbIC BoJbl. KauecTBo moBepxHoctHbix | [1K-2.B.2
poa. ITJIK.

3 Onumure BUbI BOAOIOJIB30BAHUS (X0351ICTBEHHO-TIUTHEBOE, [IK-3.V.1
KYJbTYPHO-OBITOBOE, PhIOOX035HCTBEHHOER).

4 HasoBute kareropuu BOAONOIb30BAHMUS. I1K-5.3.1

5 Chopmynupyiite mpuHIUT HOPMHUPOBAHUSI XUMUUYECKOTO COCTaBa IK-5.3.2
IPUPOJHBIX BOJI. DaKTOPHI, BIUSIOLINE HA COCTAB BOJIBI.

6 Onumure npuHUUI (OPMUPOBAHUS CETU ITYHKTOB KOHTPOJIS [IK-5.¥.1
KayecTBa MOBEPXHOCTHBIX BojA. KoHTposb kauecTBa
MTOBEPXHOCTHBIX BOJI.

7 Onumure oOmue npaBuia oréopa mpod Boabl 1yt aHanu3a (U3 pek, | [IK-5.Y.2
03€p, IPYAOB, BOJAOXPAaHMWJINIL, POJHUKOB, KOJIOAIEB, CKBAXKHUH ) .

8 Ycranosure BbIOOp MecTa oTO0pa npol. [IpuHuuner or6opa mpoob. [IK-5.B.2
Bunet npo0 u Buasl or6opa. [Ipucnocodnenus ans orébopa npod
BOJIbl, XpaHEHHE, KOHCEPBUPOBAHME.

9 Chopmynupyiite mpoekt HopmatuBoB HJIC. I1K-6.3.2

10 OxapakTepu3yiTe 9KOJIOrMUECKU MOHUTOPUHT TTIOBEPXHOCTHBIX [IK-6.Y .2
BOJHBIX 00beKTOB B Poccuiickoii deneparim

11 VYcTaHOBUTE MECTOTOJIOKEHUE CTBOPOB B ITYHKTaX HAOIIOICHUH. [1K-6.B.1
ITporpammbl HabIOJeHUH 32 KauecTBOM BoJibl. [lepuouvnocTs
Ha0JII0IeHUH.

12 HazoBute ¢pu3nko-xuMHuecKue MoKa3aTesd KaueCTBa BOIbI [1K-2.3.2
(B3BELLIEHHBIE BEIIECTBA, MyTHOCTh, IPO3PAYHOCTD, 3alax, BKYC,
IIPUBKYC, LIBETHOCTb, MUHEPAIN3ALIU, KECTKOCTD, IIETOUYHOCTb,
oprannueckue Beniectsa, XIIK, BITK, pacTBOpeHHbIN KUCTOPO/T,
MUHEPAJIbHBIE BEILIECTBA).

13 HazoBute knaccudukanuio METOJ0B U3MEPEHHUS [TOKa3aTeen I1K-2.B.2

Kade€CTBa BOJBI.




14

OxapakTepu3yiTe UCTOUHUKHN CTOYHBIX BOJ. CXEMBI U CUCTEMBI
BOJIOCHA0KEHUSI TPOMBINIICHHBIX peanpusatuil. [Ipsmorounas,
nocsenoBaTenbHas 1 000POTHAS CUCTEMBI BOJIOCHA0KEHUS
PEANPUSITHSL.

IK-3.¥.1

15

HazoBurte A0IYCTHUMBIC U3BMCHCHUA COCTaBa BOAbBI B BOJOCMAX ITOCIIC
BLIITYCKA B HUX CTOYHBIX BOJI. Paz0aBiieHre CTOYHBIX BOA B
BOJOCMC.

[IK-5.3.1

16

Ha3zoBuTe BUIBI MPUEMHUKOB TIPOU3BOJICTBEHHBIX CTOYHBIX BOJI:
TrOpOACKHE CUCTEMbI BOAOOTBCACHUA; BOAOCMBI,; ITIOA3CMHLIC
TOPHU30HTHI; UCTIAPUTENH. Y CJIOBUS TIpUEMa CTOYHBIX BOJI B
TOPOJICKUE CHCTEMBI.

[1K-5.3.2

17

VcTaHoBUTE OCHOBHBIC IIOHSATHSA B MMPUHOUIIBI CUCTCMHOI'O ITOAX0Aa
K IPOCKTUPOBAHUIO, 3ala4U1 aHaJIn3a, CHHTC3a U OIITUMHU3Aallnn
CUCTCMbI KOHTPOJIA U YIIPABJICHU S BOHOOHHCTKOﬁ.

[TIK-5.V.1

18

OnumuTe GU3NIECKue METOIbl U3MEPEHHUSI TAPaMETPOB BOIbI
(Temmepatypa, pacxoj, CTOK, YpOBEHb, Macca, JaBJI€HUE, BA3KOCTb,
MUHEpaIN3alusi, JIEKTPONPOBOIHOCTD, B3BEIICHHBIE BEIIECTBRA,
MYTHOCTb, [IBETHOCTh, IPO3PAYHOCTB).

[IK-5.V.2

19

OxapakTrepu3yiTe 000pOTHBIE CUCTEMbI BOJJOCHA0KEHHSI.

[1IK-5.B.2

20

HazoBurte YCJI0BUA BBIITYCKA CTOUHBIX BOJ ITPOMBIINIJICHHBIX
HpG[[HpI/IﬂTI/If/'I B BOJJOCMBI. 3aKayka CTOYHBIX BOJ B IMTOA3CMHBIC
T'OPU3OHTHI..

[1K-6.3.2

21

Oxapaktepu3yiiTe cOPOC CTOYHBIX BOJ B HAKOIUTEIU-HCIIAPUTEIH.
Ompenenenne HEOOXOAMMOM CTENEHH OYHMCTKU CTOYHBIX BOJI.

[IK-6.Y .2

22

PaccuuTaiiTe HOpMAaTUBHO JOIYCTUMbIE KOHLIEHTPALIH
3arpsI3HAOLIMX BELIECTB B CTOYHBIX BOJAX C YYETOM KPaTHOCTHU
pa36aBieHUs IpU cOpOCe B MOBEPXHOCTHbBIE BOAHBIE OOBEKTHI.
Pacyetr HopMaTUBHO 10IyCTUMOTrO cOpOCa MPOMBILUIEHHOTO
IPEIIPUATHS

[1IK-6.B.1

23

ChopmynupyiiTe TPUHITAT TPOMBITIUIEHHON BOJOMOATOTOBKH,
CTOYHBIE BOJIbI, MUTHEBAs BOJA, BOAA pac(acoBaHHas,
MPOMBIIIUIEHHAS BOJIA.

[1K-2.3.2

24

Oxapakrepusyiite ['ocynapctBennsiit Bogubli kagactp (I'BK). Buner
Ha0MroIeHuH 3a kauecTBOM 1moBepxXHOCTHHIX Bl OI'CHK. OcHoBHBIE

3agavuu Ha6HIOHCHHﬁ 3a Ka4Y€CTBOM INOBCPXHOCTHBIX BOJ B CUCTEMC
OI'CHK

[IK-2.B.2

25

OnuuuTe NPUHIKN 3alUThl THapocdepbl. Bonubiil konekc PO.
Bonooxpannsie 30HbI. Opranusainysi BOJOOXPaHHBIX 30H.

[IK-3.V.1

26

HazoBute HOPMBI U PEIKHUMBI BOI[OHOTpC6J'ICHI/I$I. OnpeﬂeneHI/Ie
pacxoJia BOJAblI Ha TPOMBIIIJICHHBIC HYKABI. Pacxon Bonp! Ha
XO0351ICTBEHHO-IIUTHEBEIS HYXIbI TPOMBIINIJICHHBIX HpeHHpHHTHﬁ.

[IK-5.3.1

27

Ha3oBuTe TEXHOIOTMYECKUI  KOHTPOJIb MPOLECCOB OYUCTKH
CTOYHBIX BOJ.  XapaKTEpUCTHKA U OLIEHKA 3arps3HEHHOCTH
crounbix BoJ (XIIK, BIIK). IIpoBepka s dpexTrBHOCTH pabOTHI
MEXaHUYECKOH, (PU3NKO-XUMHUECKON U OMOJIOTHUECKON OUYUCTKHI
CTOYHBIX BOJ IPEIIPUSITHS.

[IK-5.3.2

28

Omnumute oneHKy 3GpGHEeKTHBHOCTH paOOThI PA3TUIHBIX BUIOB
OYUCTHOTO 000py0BaHUS (OTCTOMHHUKOB, (PUIBTPOB, AIPOTEHKOB U

J1p.)

[IK-5.¥.1

29

Onuiure oT60p nMpod cTouHbIX BoA. BbiOop Mecta oT60pa U BUABI
oTOOpa mpoo. [Tpubops! 1 pucocoOIeHus 17151 0TOOpa 1

XPaHCHU Hp06 BOJbI. HpaBHna OCYHICCTBJICHUSA KOHTPOJISA COCTaBa U

[K-5.¥.2
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CBOMCTB CTOYHBIX BOJI.

30

OxapakTepu3yiTe mporpaMmMbl KOHTPOJISI COCTaBa U CBOMCTB
CTOYHBIX BOJI. Benenue u Tunoast popma xKypHana KOHTPOIS
COCTaBa U CBOMCTB CTOYHBIX BOJ HA MPEIIPUSITUH.

[1K-5.B.2

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera

Ne i/t

[Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [ KypCcOBOTO IMPOEKTHUPOBAHUS/BBHIIOIHEHUS KypCOBOW paboThI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerb TeM JUisi KYpPCOBOT'O MPOEKTUPOBAHMUS/BBIIIOJIHEHUSI KYPCOBOM pabOTHI

[TpumepHBIii IepeueHb TeM sl KypPCOBOT'O MTPOESKTUPOBAHMSI/BBITIOTHEHUS

Ne mi/m N
KYpCOBO# paboThI
Y4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO
Bomnpocel s mpoBeneHHsT MPOMEXKYTOYHOM aTrTecTallui B BUAE TECTUPOBAHMS
IpeJICTaBICHBI B Ta0nwmie 18.
Tabmuua 18 — [IpumepHBbIi epeueHb BOIIPOCOB ISl TECTOB
y Kon
Ne /it IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa
1 [Ipouuraiite TEKCT U ycTaHOBUTE cOOTBEeTCTBUE. K Kaxk1011 mo3unuy, T11IK-2.3.2
JTAHHOM B JIEBOM CTOJIO1IE, TOI0EPUTE COOTBETCTBYIOILYIO TTO3UIIMIO B
mpaBoM cTonbie. HazoBute, kakue ObIBalOT KaTETOPUHU BOJHBIX
00BEKTOB.
Kareropuu BoJHBIX 00BHEKTOB XapakTepucTUKa BOAHBIX
00BEKTOB
A | Kareropus A 1 OOBeKTHI ¢ 0C000 HU3KUM
CoJIep’KaHuEM a30Ta U
tdocdopa.
b | Kareropus b 2 DKOJOTHYECKH
YCTOMUYMBBIEC BOJHBIE
00BEKTHI
B | Kareropus B 3 OcHoBHas rpyrna
BOJIHBIX 00BEKTOB
I' | Kareropus I' 4 Haubonee oxpansiembie
WM HauboJee ysI3BUMbIE
BOJHBIE OOBEKTHI
3anuninTe BRIOpaHHbBIE UQPHI O] COOTBETCTBYIONTMMH OYKBAMU:
A b B I
2 [IpounTaiiTe TEKCT U 3aNUIINUTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET. [IK-2.B.2
dopMHUpOBaHNE XUMUYECKOTO COCTaBa MPUPOAHBIX BOI. DAKTOPHI,
BJIMSAIOIINE HA COCTaB BOJIbI.
3 [IpounTaiite TeKCT, BEIOEPUTE MPABHIIbHBIN OTBET U 3aIMILUTE [IK-2.B.2




apryMeHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

Hazosute, uro Takoe BIIK.

1 - KonMYecTBO KUCIOPO/a, U3PACXOJOBAHHOE B OTIPEICICHHBIN
POMEXXYTOK BPEMEHH Ha Pa3IoKeHHe HECTOMKNX OPraHUYECKUX
COCIMHECHUM.

2 - MaKCUMAJIbHOE KOJIMYECTBO 3arPsI3HSIONINX BEIIECTB, JOMYCKaeMoe K
cOpoCy B BOJIHBIE OOBEKTHI B €JMHUILY BPEMEHH B OIIPEICIIEHHOM
MYHKTE.

3 - KOJIMYECTBO KUCIIOPOJIa B MAJUTUTpPAMMax MM rpaMmax Ha 1 JuTp
BOJIbI, HEOOXOIUMOE ISl OKHUCIICHHS YTIIEPOI0COICPIKAIINX BEIIECTB 110
COg, H20, docdaros.

[IpounTaiiTe TEKCT U YCTAHOBUTE MIOCIEA0BATEIBHOCTD. 3aMULINTE
COOTBETCTBYIOLIYIO [TOCIIEI0BATEIbHOCTh LU(P CIEBA HAPABO.
Ha3zoswute stans! qunamuku BIIK npu okucieHnn opraHnyecKkux
BELIECTB B BOJIE.

1 — Guonornyeckue MATKHE BEMIECTBA (caxapa, CIHPTHI).

2 - ®opManbaeruibl, GEHOIIHI.

3 — Hadromnsl, kpeo3omsl, annonorenusie [1AB, cynbgano.

4 — Henonorennsie [1AB, ruipoXvuHOH.

[1IK-2.3.2

[IpounTaiiTe TEKCT, BEIOEPUTE NMPABHILHBIC BAPUAHTHI OTBETA U
3aIUIIKTE apTyMEHThI, 000CHOBBIBAIOIINE BEIOOP 0TBeTOB. HazoBwurte,
4TO B pa0OTE a9POTEHKOB CJICAYET KOHTPOJIUPOBAThH U
ABTOMATH3UPOBATH:

1 — MakcuManbHBIN Nepenaja ypoBHs KUJIKOCTU

2 — CBOEBPEMEHHOCTb yIAJICHHSI aKTHBHOTO UJIa

3 — mojady Bo3ayxa

4 — pacxoJ1 WJIIOBOW CMECH

[1K-2.3.2

[IpounTaiite TekcT, BEIOEpUTE MPABUIIbHBIN BapUaHT OTBETA U 3aMUIINTE
apryMeHTbl, 000CHOBBIBatOIIME BEIOOp oTBeTa. HazoBuTe, 4TO Takoe.

1- MakcuMasIbHOE KOJIMYECTBO 3arpsI3HAIOLIUX BEIECTB, TOMYCKAEMOE K
cOpocy B BOJIHbIE OOBEKTHI B €JMHUILY BPEMEHHU B OIIPEIEICHHOM
ITyHKTE C YYE€TOM TOT'0, UTOOBI B pe3ysbTare ux copoca pusnveckue
MoKa3aTesu, XMMUYECKHI COCTaB U CAHUTAPHO-OMOJIOTHYECKUe
XapaKTEPUCTUKU BOJIbI BOJOEMA HE MPEBBIIIAIH IOy CTUMBIX.

2 - KOJIMYECTBO KUCIIOPOJIa B MUJUTUTpAaMMax UM rpaMMmax Ha 1 JTuTp
BOJIbI, HEOOXOAUMOE AJIsl OKUCIIEHHS YIIIEPOJOCOIEPKAIIUX BEIIECTB J10
COz2, H20, docdaTos.

3- KOJIMYECTBO 3arpsI3HSIONIETO BEIIECTBA B OKPYIKAIOIIEH cpee,
KOTOPOE IPH MOCTOSIHHOM WJIM BPEMEHHOM BO3/JEHCTBUM HA YEJIOBEKA HE
BJIUSIET HA €0 3/I0POBbE M HE BBI3bIBAET HEOIATOMOTYYHBIX
IIOCJIEACTBUM y €70 OTOMCTBA.

4 — HaJsior Ha 106aBOYHYIO CTOMMOCTb.

[IK-5.3.1

[TpounTaiiTe TEKCT U 3aMIIUTE Pa3BEPHYTHII 00OCHOBAHHBIN OTBET.
HazoBuTte rocynapcreennsiii Boaubli kagactp (I'BK). Bumsr
HaOIoIeHnH 3a KayecTBOM noBepxHOCTHRIX Bojg OI'CHK.

IK-5.3.2

[IpounTaiite TekcT, BEIOEpUTE MPABUIIbHBIN OTBET U 3alMILINTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

HazoBuTte, uTo Takoe nporecc HUTpUPUKALUY.

1 — ynanenue HexenaTeIbHBIX PACTBOPECHHBIX Ia30B WM 3aXBau€HHBIX
ra3oBbIX ITy3bIPHKOB U3 PUOOPOB (HaIIpUMeEp, BAKYYMHBIX YCTAHOBOK U
71200paTOPHOTO 00OPYAOBAHUS) U BEILIECTB.

[IK-5.3.1
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2 — nporiecc BocctanoBneHuss HUTpUToB (NO2') u HuTpaToB (NO3') 10
cBOOOHOrO a30Ta, KOTOPHIH BbiAeNsseTcs B atmochepy. [Iporecc moxer
OBITH OCYIIECTBJICH IMPU HATUYNH B BOJIE ONPEICTICHHOTO KOJIMYECTBA
OpPraHMYECKUX BEIIECTB, OKUCISAEMBIX CapOpUTHBIMU
MHUKPOOpPraHU3MaMHu.

3 — mpol1iecc OKUCICHUS KUCIOPOA0M BO3AyXa aMMOHHUITHOTO a30Ta J10
HUTPUTOB U HUTPATOB, OCYIIECTBIISIEMbI HUTPUPHUITUPYIOITHMH
MHUKPOOPTaHU3MaMH.

4 — MUKPOOMOJIOTUYECKUI MPOIIECC BOCCTAHOBIICHHUSI aMMHAaKa B BOJIE.

8 [IpounTaiite TeKCT, BRIOEPUTE MPABUIbHBIC BAPUAHTHI OTBETA U [1K-5.Y.2
3aIMUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP O0TBETOB. Ompenenure,
YTO MOIJIOUIAET OPraHUYECKUe 3arpsi3HeHUs B OnopuibTpax?
1 — akTUBHBIN W
2 — OuoIIeHKA
3 — KUCJIOPOJ BO3ayXa
4 — GuOIICHO3 OPTraHU3MOB
9 [IpouunTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. [1IK-5.B.2
Kakne nprembl OYMCTKH CTOYHBIX BOJI OT HE(PTEMPOLYKTOB BHI 3HAETE.
K kaxmoii mo3unuu, JaHHOH B JIEBOM CTOJI0I1IE, ToAOepUTe
COOTBETCTBYIOIIYIO MO3UIIHMIO B ITPABOM CTOJIOLIE:
MeTo1bl OUMCTKH OT KoHkpeTHbIll IpUMEpBI METOA
HEPTEPOIYKTOB
A | Mexanuueckue 1 diroTanys, KoaryJssaus,
copOrus.
b | ®usnko-xuMudeckue 2 OrcranBanue,
HEHTPUPYTHPOBAHNE,
¢unbTpOBaHUE.
B | Xumnueckue 3 Wcnonb3oBanue
MHUKPOOPTaHU3MOB.
I' | buoxumunueckue 4 XJI0pupoBaHue,
O30HMPOBAHMUE.
3anummre BoIOpaHHbIE M (PBI O] COOTBETCTBYIOMIMMU OYKBaMHU:
A b B I
10 IIpounTaiiTe TEKCT U YCTAaHOBUTE MOCIEA0BATEIBHOCTD. 3aMIULINTE [IK-5.V.1
COOTBETCTBYIOIYIO IOCIIEI0BATENBHOCT UG CIeBa HAPABO.
1 — ®unpTp-6HOpEaKTOp
2 — [lepBUYHBII OTCTOWHUK
3 — BropuuHblif 0TCTOMHUK
4 — A3pOTEHK-BBITECHUTEIIb
11 [IpouuraiiTe TeKCT, BbIOEpPUTE MPaBUIIbHBIE OTBETHI U 3AIMILINTE [IK-3.V.1

apryMeHThI, 000CHOBBIBAOIIIE BEIOOP BApHAHTOB OTBETOB.
Omnpenenure, KAKMX KaTErOPHI BOJOIIOIH30BAHMS BOJJOSEMOB HE
CYIIECTBYET.

1 - X03CTBEHHO-IMTHEBO;

2 - KyJIbTYpHO-OBITOBOM;

3 - prIOOXO3SIICTBEHHOM;

4 - X03MCTBEHHO-OBITOBOH,

5 — OOIIECTBEHHOM.




12

[IpounTaiiTe TEKCT U 3aIUIIUTE pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
HpOMbIH_UIeHHaSI BOAOIIOATOTOBKA, CTOUYHBIC BOJbI, IIMTHEBAs BOJa, BOJda
pacdacoBaHHasi, TPOMBIIIJICHHAs] BOJA

ITK-3.V.1

13

[TpounTaiiTe TEKCT, BEIOEPUTE MPABHIBHBINA OTBET U 3aIUILUTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOp oTBeTa. OnpenenuTe, 1 Kakoro
BU/JIa BOJIOTIOJIb30BAaHUSI KOHTPOJIbHBIM CTBOP YCTaHABIMBAETCS HE
nanpiie, yem 500 M oT MecTa cOpoca CTOYHBIX BOJI.

1 - 11 X03HCTBEHHO-TIUTHEBOTO;
2 - sl phIO0X03SICTBEHHOTO;
3 - UTsl KyJIBTYPHO-OBITOBOTO;
4 — s KyJnbTypHO-OBITOBOTO.

[IK-3.V.1

14

[TpounTaiite TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aIUILIUTE
apryMeHTbl, 000CHOBBIBaIOLIME BEIOOp oTBeTa. ONpeenuTe, 4YTo TaKoe
HEKOHCEPBATUBHOE BEIIECTBO?

1 - BemiecTBO, pa3pyuIaroiiee NPUPOAHYIO Cpeny;

2 - BEIeCTBO, pacHaaroieecs B BOAE O JeHCTBHEM KHCIOPO/a,;

3 - BELIECTBO HE pacnajarouieecs B BOJE.

4 — BeleCcTBO 3arps3HsIOLIEe IPUPOAHYIO CpENy

[IK-3.V.1

15

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.

MeToapl OYMCTKU CTOYHBIX BOJI

K kaxmoii mo3uiuu, JaHHOH B JIEBOM CTOJIOI1IE, ToaOepuTe
COOTBETCTBYIOIIYIO TTO3UITMIO B TIPABOM CTOJIOIIE:

MeTobl OYHCTKU CTOYHBIX BOJ XapaKTepI/ICTI/IKa METOAda
OYUCTKH

A | Mexanndeckuit 1 [Ipu npumeHeHun meToaa
XUMHYCCKON OYHUCTKHU
CTOYHBIE BOJIBI
MIOABEPTAIOT BO3JAECHCTBHUIO
CIIEIAATBHBIX
XUMHYECKHUX PEAreHTOB.

b | Xumnueckuit 2 DTO pocTas OYMCTKA
yepes3 PEMETKHA WIn
ceTyarble (PUIBTPHI OT
KPYIHBIX YaCTHII
3arpsA3HEHUM.

B | ®Ou3uko-XUMHUYECKUI 3 [Tpu 6GruoxumMuyeckom
METOJI€ UCTIOIb3YIOTCS
XKHBBIE OaKTEpHUH,
KOTOPBIE OUHILAIOT BOY
OT CTOKOB,
nepepabarbiBas

I' | buoxumnueckuii 4 Jnis u3nKo-XxuMu4ecKon
OYHUCTKHU CTOKOB MOKET
OBITh IPUMEHEHA
copOrus, proTarus,
3JEKTPOJIN3, HIOHHBIN
00OMEH | JIpyroe.

3anummre BoIOpaHHbIE IU(PHI O] COOTBETCTBYIOIIMMHU OYKBaMHU:

LA | B |B T

[IK-3.Y.1




16

[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.
VY cnoBus BBITyCKa CTOYHBIX BOJI TPOMBIIUICHHBIX TPEANPUATUHN B
BOJIOEMBI.

I1K-6.3.2

[TpounTaiite TEKCT, BEIOEPUTE MPABHIBHBINA OTBET U 3aIUILUTE
apryMeHTbl, 000CHOBBIBaIOIIME BbIOOp oTBeTa. HazoBuTe, Kakoil MmeTox
SBIISICTCS OCHOBHBIM IPH OYHCTKE TOPOJICKUX CTOYHBIX BOJI.

1 - MexaHHYECKUIL;

2 - OMOXUMHUYECKUIA;

3 - QU3UKO-XMMUYECCKU;

4 —XUMUYECKUM.

[1K-6.3.2

17

[IpounTaiite TeKCT, BRIOEPHUTE MTPABUIILHBIC OTBETHI U 3aMUIINTE
apryMeHThbI, 000CHOBBIBAIOIIKE BHIOOP OTBETOB. OIpeaennuTe, Kakue
BEILIECTBA YAAISIOTCS U3 BOJIBI IPU OYUCTKE OT OMOTEHHBIX IJIEMEHTOB.

1 — a30T aMMOHUIHBIN

2 - a3oT;

3 - hocdop u cepa;

4 - azot u docdop.

[IK-6.Y.2

18

[TpounTaiiTe TEKCT, BEIOEPUTE MPABHIBHBINA OTBET U 3aIUILIUTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA. Y CTAHOBUTE, KaKOE
YCIIOBHE SIBJISIETCS IJIaBHBIM IIPU pacyeTe He0OX0IMMON CTEeNIeH!
OYMCTKH CTOYHBIX BOJI, COPACHIBAEMBIX B BOJHBIN OOBEKT?

1 - B KOHTPOJBHOM CTBOpPE KOHIICHTPAIUS 3arPSA3HUTENS HE TOJDKHA
IPEBBILIATH MIPEAEIBHOIO 3HAUCHUS;

2 - B KOHTPOJIbHOM CTBOPE KOHLIEHTPALIUA 3arpsI3HUTENS HE JOKHA
IpeBbIIIaTh POHOBOTO 3HAUEHUS B BOJIOEME;

3 - KOHIICHTpAIUS 3arPS3HUTENS B OUUIIIEHHON CTOUHO BOJIE HE
JIOJI’KHA MPEBBIIIATh MPEJEIbHOTO 3HAYECHUSI

4 — KOHIIEHTpAIH 3arPSA3HUTENS T0JDKHA OBITH paBHOM (POHOBOMA
KOHIEHTPALIMU 3arps3HSIONIET0 BELECTBA.

[1IK-6.B.1

19

[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHIH 00OCHOBAHHBIN OTBET.
Ha3zoBure ycioBue siBisieTCsl TIaBHBIM IIPU pacdyeTe He0OX0MMOM

CTCIICHU OYMUCTKH CTOYHBIX BO/I, C6paCLIBaeMLIX B BOJIHBIN O00BEKT.

I1K-6.3.2

20

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
EcTecTBeHHBIE M HCKYCCTBEHHBIE BOJOEMBI 3TO:

K kaxmoii mo3uiuu, JaHHOM B JIEBOM CTOJOI1IE, ToAOepUTe
COOTBETCTBYIOLIYIO MO3UIIMIO B IPABOM CTOJIOIIE:

Kareropuu BoJHBIX 00BEKTOB OCHOBHBIE XapaKTEPUCTUKH
XpomaTorpaduueckoro aHajiusa
A | IlpupoiHble BOZOEMBI 1 Bopoxpanunuina
b | IIpupoHbie BOTOEMBI 2 Kanausl, npysl
B | MckycCcTBEHHBIE BOJIOEMBI 3 Oszepa, pexu
I" | McKycCcTBEHHBIE BOJOEMBI 4 Oxkeansl, MOpst
3anummre BhIOpaHHbIE U(PBI IO]] COOTBETCTBYIOIIMMHU OYKBaMU:
A b B I

I1K-6.3.2

HpI/IMG‘laHI/IeI Cucrema OLICHHUBAHUA TCCTOBBIX BaﬂaHHﬁZ




1 tun) 3agaHne KOMOMHMPOBAHHOIO THUIIA C BBHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX IMPEAJIOKEHHBIX U
00OCHOBaHHMEM BBIOOpAa CUMTAETCS BEPHBIM, €CJIM IPAaBWIBHO yKa3aHa LU(pa M TpPHUBEACHBl KOHKPETHbIE
apryMEeHTHI, UCIIOJIb3yeMble TIpH BbIOOpEe oTBeTa. [loyHOE coBIajieHne ¢ BEPHBIM OTBETOM OLICHMBaeTcst 1 Oamiom,
HEBEpHBIN OTBET UM ero oTcyTcTBHe — () Ganos.

2 tun) 3agaHue KOMOWHHMPOBAaHHOTO THIIA C BBIOOPOM HECKOJIBKMX BapHaHTOB OTBETa W3 IPEUIOKEHHBIX H
pa3BepHYTHIM OOOCHOBaHHMEM BHIOOpPAa CUMTAETCA BEPHBIM, €CIM IMPABHIBHO YyKa3aHbl HU(PBI M IPHUBEACHBI
KOHKPETHBIC apryMEHTHI, HCIIOIb3yeMble IpH BbIOOpe oTBeTOB. [lomHOE coBmazeHWEe C BEPHBIM OTBETOM
oreHUBaeTcs 1 6amIoM, eciii TOMyIIEHBI OIIMOKH HITH OTBET OTCYTCTBYeT — () Oayuios.

3 Tun) 3amaHue 3aKpHITOTO THUIA HA YCTAHOBJICHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM, €CIHM YCTAHOBJICHBI BCE
COOTBETCTBHUS (MTO3WIMKA W3 OJHOTO CTOJONA BEPHO COIOCTABICHBI C IMO3WUIUSAMH Jpyroro crombdma). [lomHoe
COBITQJICHNE C BEPHBIM OTBETOM OLIEHUBAETCS | OayioM, HEBEpHBII OTBET MM €ro oTcyTcTBHE — () 6aoB.

4 Tun) 3agaHue 3aKpHITOrO THIIA HAa YCTAaHOBIICHHWE IOCIEIOBATEIBHOCTH CUMTACTCS BEPHBIM, €CJIM IPaBUIIBHO
yKa3aHa BCs mocienoBaresibHOCTh 1H(p. [lonHOe coBmazeHue ¢ BepHBIM OTBETOM OIlEHUBaeTcs 1 OGayuioM, eciu
JIOTTYIICHBI OIIMOKU MM OTBET OTCYTCTBYeT — 0 OayuIoB.

5 tum) 3asaHue OTKPHITOrO THUIA C PA3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIM OTBET COBMNA/AET C ATAJOHHBIM
IO COZIEPIKaHUIO U MOoJHOTE. [IpaBMiIbHBIN OTBET 32 3a/laHKUe OLIEHUBAETCs B 3 Oaia, ey AOIyIleHa OJJHa OLINOKa
\ HeTO4HOCTH \ OTBET MPaBWIbHBIA, HO HE MONHBIH - 1 Gami, ecnu gomymieHo Oonee 1  ommbku \ oTBeT
HETPaBWIIBHBIN \ O0TBET OTCYTCTBYeT — () GAIIOB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCHHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PadOT

Ne /i [TepeyeHb KOHTPOJBHBIX PadOT

He npenycmorpeno

10.4. Meroguueckue  Marepuanbl,  ONPEACISAIONIME  HPOIEIYyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOIUX MOPSIAOK U IHpOLEAypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IMPOMEKYTOUHON aTTeCTallui O00ydaromuxcs
I'VAIL

11. Meroandeckue yKazaHus JUisi 00yJaroIIUXCsl IO OCBOCHUIO TUCITUTIAHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYArOMIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuana .

OcHOBHOE Ha3zHauY€HHWE JICKIIMOHHOTO MaTepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIy0OKOe W SICHOE HM3NIOKEeHHEe ydeOHoro marepuana. HasHaueHHe COBpEMEHHOU JeKIUU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYHUTHh BCIO MH(OPMAIUIO MO TEME, a B OCBOCHHH
dbyHIaMeHTalbHBIX MpoOJeM AWCHMILIUHBI, METOJOB HAy4YHOTO TMO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yuyeOHOM mporiecce JIEKIUs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpraHU3aIMOHHYI0 U WHPOpMAIMOHHYI0 (pyHKIMHU. JIeKus pacKpbhiBaeT MOHSATHIHBINA anmmapar
KOHKPETHOM 00siacT 3HaHUs, €€ MpoOJIeMbl, JaeT IEJbHOE MPEACTaBICHUE O IUCIUILINHE,
MOKAa3bIBaET B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

IrapupyeMele pe3yJbTaThl IIPH OCBOSHUHU 00YYAIONIMMUCS JIEKIMOHHOIO MaTEpHaa.;

— TIOJy4YeHHWE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBEHH
KOTOPBIX OINPEENSIETCs 1IEJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIOMy4YeHUE OMbITa TBOPUYECKOHN pabOTHI COBMECTHO C MPEMO/IaBaATEIEM;

— pa3BuTHEe MpodecCHOHANBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;

— TIONy4eHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHA HAYKH M TEXHUKH H O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;




— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepwal (BBIACISTH TJIaBHBIE MBICTH W
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

—  TIOJyYeHHE TOYHOTO MMOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TTOHITHH.

JlekMOHHBI MaTepuanm MOXKET CONPOBOXKAATHCA JIEMOHCTpallMed ClaijoB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 MaTepuaja TIpH MPOBEACHUU KOPOTKHX ITUCKyCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTJIETbHBIX TEMATHK 110 JUCIUILIIMHE.

CTpyKTypa IpeaoCTaBACHM JEKIIMOHHOI0 MaTepHaa:

— @opMyIupOBaHKUE TEMBI, IIEJICH 1 3a1a4;

— N3noxenune matepuana coryiacHo Tadi.3 u 1abin.4;

- BeIBOZIBI M 3aKTIOUCHHE,

11.2. Metoauyeckue yka3aHus JUisl 00yJaroIIMXCs 10 yYacTHIO B CEMUHApax

Y4eOHBIM IJIaHOM HE MPEAyCMOTPEH.

11.3. Metoau4veckue yka3zaHUs UIsi OOYYaIOIIUXCS IO TPOXOXKJICHHIO MPAKTHYCCKHX
3aHITUU

[IpakTHyeckoe 3aHATUE SBISETCS OAHOM M3 OCHOBHBIX (hOopM opraHuzanuu y4eOHOTro
IpoLecca, 3aKJII0Yaronasicsl B BHIIOJHEHUN 00y4arolMMUCS 101 PyKOBOJCTBOM IIpenojaBaTess
KOMILIEKCa Y4eOHbIX 3aJJaHUi C LENbI0 YCBOEHHUS HAayYHO-TEOPETUYECKHX OCHOB Y4YeOHOM
JUCLUILIMHBL, IPUOOPETEHUS! YMEHNUN U HABBIKOB, OIbITA TBOPUECKON AESTEIbHOCTH.

Lesbr0 NIpakTUYECKOTo 3aHATUS JUIs 00yYaroIlerocs ABseTcs NPUBUTHE OOyYarOLIMMCs
YMEHUH U HAaBBIKOB IIPAKTUYECKOU EATEIbHOCTH 110 U3y4aeMOM NUCLUIUIAHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00yUYaIOIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, pacIIUpeHHe M JeTalu3alus 3HAaHUW IpH pelleHUH
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBILIUICHHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKaMU H3Y4YeHHs] KOHKPETHOH YyueOHOMN
JUCLHUIIINHBL;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOI'O OCMBICIEHHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJTHCHMS 3aTaHHI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUs KOJUIEKTUBHON M MHAMBHUAYAIbHON (QopM
o0ydeHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHITUN
TuTyNbHBIN JUCT OTYETA JOJKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEACHHOMY B CEKTOPE

HopMaTHuBHOM nokymeHTaru ['Y ATl https://guap.ru/standart/doc

OdopmileHre OCHOBHOM YacTh OTYETa JOJDKHO ObITh odopmiieHO B cooTBeTcTBUU ¢ [[OCT
7.32-2017. TpeGoBaHus TMpHBEIEHBI B CEKTOpe HOpMaTHUBHOM JokymeHtanmuun  [YAII
https://guap.ru/standart/doc

Ilpu GopMUpPOBaHWU CIHCKAa MCTOYHUKOB CTYJIEHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctanmapra [OCT 7.0.100-2018. IIpumeps! odopMIIEHUS CITUCKA WCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokyMenTtarmu ['Y ATl https://quap.ru/standart/doc

11.4. Metoauueckue yKka3aHusl Juisi 00y4arouXcsl 10 BBIIOTHEHHIO JIA0OpaTOPHBIX


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

JlabopaTopHblie pab0Thl y4€OHBIM TUTAHOM HE MPEAYCMOTPEHBI.

11.5. Meroanueckue yka3aHUs JUIs OOYyYarOIIUXCS IO TPOXOXKIACHUIO KypPCOBOTO
IPOCKTHPOBAHUS/BBITIOJIHEHUS] KYPCOBOM pabOThI

KypcoBoii mpoeKT yueOHbIM IUIAHOM HE MPETyCMOTPEH

11.6. Metoauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHLHON
paboThI

B Xoze BBINIOJTHEHUSI CaMOCTOSTEIBHON PabOThl, 0OYYAIOUIUIICS BBITOIHAET pabOTy IO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTeiis, Ho 0e3 ero HernocpeiCcTBEHHOIo
y4acTusl.

Jns oOyuwaromuxcs 1o 3aoyHod ¢opme 00ydeHus, caMmocTosiTelIbHas paboTa MOXKET
BKJIIOYATh B Ce0s KOHTPOIBHYIO padoTy.

B npouecce cucremarusanuu npuoOpeTaeMblx 3HaHUM, 00ecrieunBaeT BbICOKUI YPOBEHb
yCIIEBa€MOCTH BBINTOJIHEHUSI CaMOCTOSITENIbHOW paboThl, y oOyuatomierocs (opmupyercs
nesecooOpasHoe MIaHUpoBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISET UM pa3BUBATh YMEHUs
UM HaBBHIKM B YCBOGHHMHM W B MEPHOJA OOYYECHHs, TOMOTAET TMOJYYHTh HABBIKW TTOBBIIICHHS
npo¢eCcCHOHATBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepUallaMH,  HampaBJSIOMIMMH  CAMOCTOSITENIBHYIO — paboTy
00yYaroIUXCASBISIOTCS:

— y4eOHO-METOIMYECKUI MaTepHal Mo AUCLUILIUHE.

11.7. Meroauyeckue yKazaHUsS I8 OOYYalOIIUXCS IO TPOXOXKICHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEILyCMaTpPUBAECT KOHTPOJb KadecTBAa 3HAHUHI
00yyaroImuxcs, OCyLIECTBISEMOrO B TEYEHUE CeMecTpa C IIeJbl0 OLEHMBAHUSA X0Jla OCBOEHUS
JTUCIUIUIAHBI.

Cucrema OLIEHOK IIPY NTPOBEIEHUU TEKYILEr0 KOHTPOJISI OCYIECTBIISIETCS B COOTBETCTBUH
¢ tpeboBanusaMu [lomoxxkennid «O TeKyIleM KOHTPOJE YCHEBAEMOCTH M IMPOMEKYTOUHOMN
arrectauuu cryaeHToB ['YAII, oOydaroniuxcs 1o nporpaMme BBICILIEr0 00pa30BaHUD».

JUis TeKyllero KOHTPOJIS YCIEBAEMOCTH HCIOJB3YIOTCS BOIPOCHI, NPHUBEACHHBIE B
tabmure 15.

B Tedenme cemectpa oOydaronrecs 3alMIaT MpakTHIeckre padoTel (6 miT.).

11.8. MeTtoauueckue ykazaHus Al O0y4YarOUIMXCsS MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[IpomexyTouHas  arrectanus  OOyYalOIIUXCS  MpeAycMaTpUBaeT  OIICHHBAHHE
HpOMe)KYTOqHBIX 1 OKOHYATCIBbHBIX peSYJ'IBTaTOB O6yquI/I$[ 10 JUCHUIIJINHE. OHa BKJIFOYACT B
ce0st:

— D9JK3aMeH — (opma OILIEHKM 3HaHWH, MONYyYEHHBIX OOyYaroIMMCS B IPOLECCe
I/I?)yquI/IH BC@I\/'I JUCHHUIIIIMHBI UJIN €€ 4aCTU, HaBbIKOB CaMOCTOSITeHBHOﬁ pa60TI)I, CHOCO6HOCTI/I
NPUMEHATh MX JJIs pEUIeHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWJIO, MPOBOAMUTCS B
MeproJ; HK3aMEHAIIMOHHOM CECCHMM M 3aBEPIIAETCA AaTTECTAllMOHHOW OLEHKOH «OTIWYHOY,
«XOPOLLOY, «YOBIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHOY.

B Tedenme cemectpa ISl OMyCKa K K3aMEHY CTYIEHTY HEOOXOIMMO BHINOJHUTH HE
meHee 50% npakTHuecKux pador.



Cucrema OLIEHOK IPH MPOBEICHUH TEKYIIETO KOHTPOJS U MPOMEXKYTOYHOM aTTeCTAlUU
OCYLIECTBJISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranuzauuu PJIO I'VAIL
CMK 3.76 «IlonoxxeHue 0 TEKyLIEM KOHTPOJIE€ YCIEBAEMOCTH M MPOMEXKYTOUYHOM aTTECTALIMU
CTYACHTOB M aCHUPAHTOB, OOYyYarOIIMXCA IO 00pa3oBaTeIbHBIM MPOTPaMMaM BBICIIETO
obpaszoBanus B 'YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyio IporpaMMy TUCIUTUIUHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




