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AHHOTaUA

HucuumumHa  «CoBpeMEHHBIE  CHCTEMBl  3alUTHl  THAPOCHEpPb»  BXOIUT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHUs — MporpamMmy OakajgaBpuaTa IO
HanpasieHuto noxarotoBku/ cneuuanbHocTH  20.03.01  «TexHochepHas 0e30MacHOCTH
HanpaBieHHOCTH «VHXMHUPUHT M LupOBU3ALMS CUCTEM obecnedyeHus 0e30MacHOCTH
texHocheps». Juctumimna peanusyercs kageapoit «NeSy.

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIUX KOMIIETECHIIMNA:

[IK-5 «CnocoOeH mnpuHUMATh y4yacTHe B HMHXKEHEPHBIX pa3pabOTKax IMPOEKTOB
9KOJIOTUYECKOH U TeXHOC(epHOU 0e30MacHOCTH MPOU3BOACTBA, COOPYKEHUH OUHUCTKU CTOYHBIX
BOJI 1 00pabOTKH 0CATKOBY

ConepxaHue IUCHMIUIMHBI OXBAThIBAET KPYI BOINPOCOB, CBSI3aHHBIX C MOJYyYCHHEM
TEOPETUYECKUX 3HAHMKA M TNPAKTHYECKUX HABBIKOB JJIsI BBIOOpA M pacdera CHUCTEM 3allUThl
rUpocdepsl U SKCILTyaTallud COBPEMEHHBIX CUCTEM OYUCTKU CTOYHBIX BOJ MPEIIPUATHI

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPUBACT ClEAyIONMe (OPMBI OpraHU3aluu
y4eOHOro Ipolecca: JeKIUH, J1adopaTopHble paboThl, KypcoBas paldoTa, CaMOCTOSITEIbHas
pabota oOyuaromierocs.

IIporpaMMoil TUCHMILIMHBI IMPEIyCMOTPEHBI CIEAYIOIIME BHJbl KOHTPOJS: TEKyIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OOmast TpyAOEMKOCTh OCBOCHMS JUCLHMIUIMHBI COCTaBisieT 4 3ayeTHbIX eAuHulbl, 144
yaca.

SI3pIK 00y4EeHUS 110 TUCLUIIIIMHE KPYCCKUHN »



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Ienn IuCHMIIMHBL O3HAKOMJIEHHE CO CTPYKTYpOM ruapocdepbl, ¢ MeToAaMHU H
YCTPOHCTBAMH, TPUMEHSIEMBIMH MpPHU 3alIUTE TUAPOC(Ephl OT TEXHOTCHHOTO BO3JCHCTBHUS;
HOJArOTOBKA CIIELUAINCTOB K YYaCTHIO B IIPOBEIEHUH HayYHO-HCCIEI0BATENbCKUX U MPOEKTHO-
KOHCTPYKTOPCKHX pa0OT, HAampaBJICHHBIX Ha CO3JaHHE HOBBIX METOJOB M CHCTEM 3allUThI
ruapochepsl.

1.2. JlucumnnuHa BXOAUT B  COCTaB  4YacTH, (OpMUPYEeMOH  y4acCTHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICIIEr0 00pa3oBaHus (Jajee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OI1 BO.

B pesynbrare M3ydeHus AUCUUILUIMHBI OO0YyYaroIIUIiCs JOJDKEH 00J1alaTh CIeayHIUMU
KOMIIETEHIIMSIMUA HJTH UX YacTsAMHU. KoMIeTeHIIMM 1 MHAWKATOPBI UX JTOCTUIKECHUS TIPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMKA U MHIUKATOPOB MX JTOCTHKCHHUS

Konn
Kareropus (rpymnmna) Ko u HauMeHOBaHKE UHANKATOPA JOCTUKECHUS
HaMEHOBaHUE
KOMIIETEHIIUU KOMIIETEHIIUU
KOMIETEHIINHU

I1K-5.3.1 3HaTh TEXHUYECKHE U TEXHOJOTHYECKHE
TpeOOBAHUS K TPOCKTUPYEMBIM COOPYKEHUSIM
OYMCTKHU CTOYHBIX BOJ M1 0OpaObOTKH 0CaIKOB,
METOAMKH PacyeTa OCHOBHBIX TEXHUYECKUX U
TEXHOJIOTHYECKHUX XapaKTEPUCTUK COOPYKEHUI
OYHCTKHU CTOYHBIX BOJI U 00PaOOTKHU 0OCAIKOB
I1K-5.3.2 3HaTh BUBI HHPOPMAITMOHHBIX
TEXHOJIOTHH 1 TIPO(ECCHOHATBHBIX IIH(PPOBBIX
MIPOTPaMMHBIX CPEACTB JJISI BHIOTHEHUS
pacyeToB COOPYKEHUU OUMCTKU CTOYHBIX BOJ U

[1K-5 Coocoben
NPUHUMATD yYaCTHE
B I/IH)KCHepHBIX

a3zpaboTKax
pasp 00paboTKH 0CcaaKOB
IIPOEKTOB
. [IK-5.¥.1 ymeTs onpenensatb OCHOBHBIE
HKOJIOTHUYECKOM U
[TpodeccronanbHbIe TexHOChEpHOl TEXHOJIOTMYECKHE U TEXHUYECKUE PELICHUS IIPU
KOMIIETEHIIUU P CTPOMUTENBCTBE U PEKOHCTPYKLIUU COOPYKEHHUM
0e30macHOCTH
OYHMCTKH CTOYHBIX BOJI U 00pabOTKH OCaJIKOB
IIPOU3BO/ICTBA,
N [1K-5.Y.2 ymeTb NpUMEHATh HH()OPMAITHOHHO-
COOPYXKEHUI

KOMMYHUKAIIMOHHbIE TEXHOJIOTHH 1
npodeccronanbHble IU(POBBIE TPOTPaMMHBIE
CPEACTBA JIJISl BHIMOJHEHUS CIIEIIMATbHBIX
pacueToB u pa3paboTKU KOHCTPYKTUBHBIX U
KOMIIOHOBOYHBIX PEIICHUN COOPYKEHUIM OYNCTKH
CTOYHBIX BOJl M 00paOOTKHU OCaIKOB

[TIK-5.B.1 BnageTh HaBbIKaMU pacyeTa OCHOBHBIX
TEXHUYECKUX U TEXHOJIOTMYECKUX NTapaMeTPOB
COOPYKEHHI OYUCTKUA CTOYHBIX BOJ U 00pabOTKH
OCaJIKOB

OYHMCTKH CTOYHBIX
BOJl U 00paboOTKH
0Ca/IKOB

2. Mecrto nucuummuHbl B cTpyktype OI1
JucuumnirHa MokeT 0a3upoBaThcsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPU U3YYEHUH CIIETYIOIUX TACIUILIH:
— «DU3UKO-XMMHUYECKHE OCHOBBI O€30IIaCHOCTI»,
— «HxkenepHas 3K0JI0rus»,
— «DKoJorHUecKue MpodsieMbl OTpaciael MPOMBIIIIEHHOCTH U OCHOBBI TPOMBIIIUIEHHON




9KOJIOTHNY,
— «OCHOBBI XUMHUECKOW OE€30MaCHOCTH,
— «TeopeTnyeckre OCHOBBI 3aIUTHI OKPYKAIOIIEH CPEIBI».
3HaHMS, TTOJyYSHHBIE IPH U3yYCHUU MaTepHajia JaHHON TUCIUILTNHBIL, UMEIOT KaKk
CaMOCTOSITENIbHOE 3HAYCHUE, TaK U MOTYT UCIIOJIB30BATHCS TIPU U3yUYSCHUH APYTHUX AUCHIUTUINH:
— «[IpoexkTupoBanue cUCTEM KOHTPOJISA U YIIPABICHUS BOJOOYHCTKOW,
—«IIpoeKkTupoBaHUE CUCTEM OYMCTKH CTOYHBIX BOI,
— «IToaroroBKa BBITYCKHOM KBaTU(UKAITTOHHONH paOOTh».

3. O0BeM U TPYA0EMKOCTh TUCIUILIAHBI
JHannaple 00 o0meM oO0beMe MUCIUIUIMHEI, TPYIOEMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboThI M0 TUCHHUILIHHE (M pachpeieieHHe ITOi TPYI0EMKOCTH 110 CEMECTPaM) MPEICTaBICHbI B
taduuue 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoemMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmo OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 34 34
AyoumopHhuie 3anamus, BCETo vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anarus (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U KX TPYAOEMKOCTh IPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nesnsl, TeMBI TUCITATIIINHEI Jexunn | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 7

Pa3nea 1. Boxusie pecypcesl mupa. CocTas u 9 2 9
ctpoenue ruapocheprl. Boma u ee cBoiicTBa.
Pa3nes 2 Muposoii okeaH. ['uaposiorus pex 2 8 9
Paspnen 3. HenoasuxHBIE BOABI CYIILIH. 2 4 9
['maposorus ozep, 60JIOT.
Pa3nea 4. [logzeMHbie BOBI. 2 9




Pa3nen 5. ['uaponiorus 1€ THUKOB 2 9

Pa3znen 6. Dxomornyeckoe HOPMUPOBAHUE BOJIbI 2 10

BOJHBIX OOBEKTOB.

Pazjaen 7. DKOJI0THYECKUIT MOHUTOPHHT 9 3 10

MIOBEPXHOCTHBIX BOJIHBIX 00BeKTOB B Poccuu.

Pa3znen 8. CoBpeMeHHBIE CUCTEMBI 3aIUThI 3 9

THJIPOChEPHL

BoinosiHeHHe KypcoOBOIo NMpoeKTa 17

HUroro B cemecTpe: 17 17 17 57
Htoro 17 0 17 17 57

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCSs B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
0o0ydJalomMMHUCS  OMNpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBS3aHHBIX ¢  Oy;ymiei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepkaHHe pa3/IesioOB U TEM JICKIIMOHHBIX 3aHATHH.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA ITPUBEICHO B TA0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPINKAHUC pa3ac/IOB M TCM JICKIIMOHHBIX 3aHATUMN

Bonanbie pecypebl mupa. Cocras u crpoenne ruapocdepsl. Boga u ee
CBOIICTBA.

Crpoenue ruzpochepsl. XapakTepuCTHKaA BOJHBIX PECYPCOB MHpA.
Bonnsriit 6ananc. [Torpedurtenu npecHoi Bojsl. [IpoGaemMa 4rCcTON BOIBI.
AHTpOIIOT€HHOE BO3/IeicTBUE Ha ruapocdepy. OTpaciu NpOMBIIIIEHHOCTH U
UX y4yacTHe B 3arpsI3HEHUH BOJIHBIX 00beKTOB. [locaencTus 3arpsa3HeHus
Paznen 1 ruapochepsl.

CrpykTypa )xuakoit Boasl. Bonopoausie cBsi3u B Boge. OCHOBHBIE
¢uznueckue cBoiicTBa. Xumuueckoe papHoBecrue. OKUCIUTETbHBIE U
BOCCTAaHOBUTENIbHBIE CBOMCTBA BOABI. CTPYKTypa BOAHBIX PaCTBOPOB.
PactBopuMoCTh ra3oB B Bojie. PacTBOpUMOCTH TBEPABIX BELLIECTB B BOJIE.
Bnusinue temnepaTypsl BOBI Ha CKOPOCTh peakuuu. ' uaponus coneit B
IIPUPOJTHOM BOJIE.

MupoBsoii okean. I'maposorus pek.

CocraB u cTpykTypa MupoBoro okeana. ®U3nK0o-XUMUYECKHE CBOMCTBA
OoKkeaHn4eckoi Boabl. Poins MupoBoro okeana Ha 3emiie. YpOBEHb OKEaHOB U
Mmopeii. Penbed naa MupoBoro okeana. JlOHHbBIE OTIIOKEHHS.
TemnepaTypHBbIi pekUM OKeaHMYeCKUX BoA. Knumart okeana. J[pukenue
BOJIbI B MUpoBOM okeaHe. OkeaHn4ecKrue TeueHus. [[puanBbI U OTIUBBI.
OxkeaH Kak cpeia )KU3HU U UICTOYHMK MPUPOJHBIX PECYPCOB OPraHUYECKOTO
MIPOUCXO0KICHHS. AHTPONIOT€HHOE BO3IelicTBHE HA MUPOBOI OKeaH.

Pexu. Peunsle cuctemsl 1 cTpoeHue rugporpaduueckoit cetu. Peunsie
Oaccelinbl 1 Bogopa3zensl. TedeHrue Boabl B pekax. Pacxonsl pek. TBepablit
cToK (cHOC) pek. [Tutanue pek. Turel BOIHOTO pekuMa U KJIMMaTH4YecKast
knaccudukanus pek. PerynmupoBanue croka. CTOK BOJI € CYIIIM U BOJIHBIN
6anaHc. 3aBUCMMOCTb CTOKa OT KJIMMaTa, IOYBEHHOT'O MTOKPOBA, penbeda.
Bnusinue pactutenbHOCTH Ha cTOK. Kopa BeIBETpHBaHUS U CTOK. 3HaUCHHE
03€ep MJIs PEryJIUPOBAaHMs CTOKA. XO35UCTBEHHAs NE€ATEIBHOCTD JII0AEH U
BOJHBIN OanaHc. Pacnpenenenne cToka mo 3eMHOM TOBEPXHOCTH.

Pasznen 2




Pa3zpgen 3

Henoasu:xkubie BoabI cymn. I'mapoJsiorus o3ep, 60J10T.

Oszepa. [IponcxoxaeHre 03epHBIX KOTIOBUH. PU3HKO-Teorpadruieckue
ycioBusi oOpa3oBanus o3ep. Bognas macca o3ep. Bogoxpanunuia.
XUMUYECKUH, TEINIOBOM PEXKUM U IMHAMHUKA 03€pHOM BOJIbI. O3€epo Kak
IKOCHCTEMA U cpejia sku3HU. bornora. Y cnoBust o0pazoBanus u
pacnpoctpanenue. Tumnsl 60J0T.

Paznea 4

IToa3eMHBIE BOABI.

['paHuIIBI ¥ TOPU3OHTHI MOJ3EMHOM YaCTH THAPOCHEPHl. XapaKTePUCTHUKA
TPYHTOB I10 UX OTHOILICHHUIO K Bojie. [ pyHTOBast BOJia — MPOUCXOXKICHUE,
BH/JIbI BOJIBI B TTIOYBOTPYHTAX. 30HATBHOCTh M PETHOHAIBHOCTD IPYHTOBBIX
BoJ. Beunas mep3nora. Apre3nanckas BoJa.

Paznen 5

I'mapoJiorusi JieTHUKOB.

Jlennuku. MaTepuKOBOE U TOPHOE OJICJICHEHHsSI. 3HAUEHUE MECTHOTO
KJIUMaTa JiIsl OJIe/IEHEHUs] TOPHBIX CTPaH U OCTPOBOB. 3Ha4YeHHE penibeda s
oJieJIeHeHUsI TOpHBIX cTpaH. Camopa3BuTue JienHUKoB. [IpeBpaienue cuera B
nen. CTpoeHue U ABKeHue IeAHUKOB. L{uki onenenenus u kinaccupukanus
neaHuKoB. COBPEMEHHOE 0JIeJICHEHUE 3eMITH.

Pa3znen 6

JKo0JIOrnYecKOe HOPMUPOBaHNeE BOAbI BOAHBLIX 00bEKTOB

Hopmupoanue kadecTBa BoAbl. Buibl 1 kKareropuu BoOTOIb30BaAHUSI.
[IpenenbHO qOMycTUMAast KOHIEHTPALMS BELIECTBA B
BOJIE BOJIOEMA X035MCTBEHHO-TIUTHEBOTO U KYJIbTYPHO-OBITOBOTO
BOJONOJIb30BaHus. [IpenenbHo nonycTrmas KOHUEHTpalus BEECTBA B BOJIE
BOJ/I0€Ma, UCII0JIb3YEMOT'0 JIsl PhIOOX03SICTBEHHBIX Lienell. Jlumutupytomue
nokazarenu BpeaHoctu (JIIIB). HopmatusHo-gomyctumsiii copoc (HC)
CTOYHBIX BOJI TPOMBIIIUICHHBIX MTPEATNPUITUM.

Pa3znen 7

IKOJI0rH4eCKHii MOHUTOPHHTI MOBEPXHOCTHBIX BOJHBIX 00bEKTOB B
Poccun.

CrpyKTypa rocyJapCTBEHHOTO 3KOJOTHYECKOTO MOHUTOPHHTA.
['ocynapcTBeHHBIN BOJHBIN KajacTp. Bunbl u 3ajaun HaOmoieHnH 3a
Ka4eCTBOM MOBEPXHOCTHBIX BOJ. OpraHu3alus ceTH MyHKTOB HaOII01eHUi
3a MOBEPXHOCTHBIMU BOJIHBIMU OOBEKTaMHU. Y CTAHOBJIEHHE MECTOTIOIOKEHUS
CTBOPOB B IyHKTax HabmoaeHui. [Iporpammsl HaOm01eHHH 32 Ka4eCTBOM
BOJIBI.

Pa3znen 8

CoBpeMeHHBIE CHCTEMBbI 3aIUThI THAPOchepbI

HJT ouncTku CTOYHBIX BOJI. TEeXHUKO-2KOHOMHUYECKHE 000CHOBAHUS
BbIOOpa CXEM OYMCTHBIX COOPYXEHHUU. [[pUHIMITBI ONTUMU3AIMH CTAHLIUH.
Tunosble ounCcTHBIE cTaHIUU. OOIIME CXeMBbl CTAHIUH JIJIs1 OYMCTKH CTOYHBIX
B0JI. COBpEMEHHbIE CUCTEMBI INTyOOKOW OUYUCTKH CTOYHBIX BOJL
(9TEKTPOXUMHUECKHE METO/Ibl, MEMOpPAaHHBIE METO/I, COPOLIMOHHBIE
MeTob1). COBpeMEHHbIE TEXHOIOTMH 00pabOTKU 0CaIKOB CTOUYHBIX BOJI U
IIPOU3BOJICTBEHHBIX IILJIAMOB.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYIOEMKOCTh IIPUBEACHBI B TaOIHIIE 5.




Ta6mmma 5 — [IpakTHdecKue 3aHsITHS U UX TPYJI0EMKOCTh

N3 Hux Ne
No | Tembl npaktrdeckux | opMbl IpakTUYECKUX | TpPymO0eMKOCTb, |IPaAKTUYECKOM |pasjieiia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUI U UX TPYAOEMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb
N3 aux Ne
Ne HanmenoBanue mabopaTopHbIX TpyaoeMKOCTh, | IPaKTHYECKOH | pa3merna
/o pabor (gac) IIOJTOTOBKH, JIUCILIAIL
(gac) JIMHBI
Cemectp 7
Hay4no-uccnenoBarenbckas padora:
1 «MccnenoBanue KayecTBa BOJIbI B 5 9 1
pekax u o3epax r.CaHKT-
ITerepOypra»
Amnanu3z Bojbl peku Moiika
5 (IIBETHOCTH, MyTHOCTB, KECTKOCTb, 4 9 9
coJiep’KaHre MOHOB TSKEIbIX
METAJIJIOB, CYJb(})ATOB, XJIOPUIOB)
Amnanu3 Boabl o3epa Jlonroe
3 (IIBETHOCTH, MyTHOCTB, KE€CTKOCTb, 4 5 3
coJiep>KaHNe MOHOB TSKEIbIX
metauioB Cu2+, FeoOri, HUTpaToB)
Amnanu3 Bonbl peku Hesa
4 (LIBETHOCTH, MYTHOCTD, KECTKOCT, 4 2 2
COJIepKaHuEe HOHOB)
AHaIM3 NOTYyYeHHBIX PE3yJIBTATOB U
BBIBOJIbI O COCTOSIHUH U3YYEHHBIX
5 3 2 7
BOJIHBIX 00BEKTOB I'.CaHKT-
[TerepOypra
Bcero 17

4.5. KypcoBoe nMpoeKTUupoBaHUE/ BHITTOJHEHUE KypPCOBON PabOThI

Lenp kypcoBoro npoekra:
YacoB nmpakTH4EeCKOW MoAroToBKH: 17.

[IpumepHBIe TEMBI 3alaHU HA KypCOBOW ITPOEKT npuBeneHbl B pasznene 10 PII/T.

4.6. CamocrodTenbHas paboTa 00y4aroIXCs
Bunel camoctosiTenbHON paboThI U €€ TPYA0EMKOCTh PUBEIEHBI B TabIuUIIE 7.




Tabmmma 7 — Buasl caMOCTOSITEIbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepuanina
20 20
qucuurnHbl (TO)
[ToaroroBka K TEKymiemy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
IToaroroBka K MpOMeEXyTOYHOMU 17 17
arrectanuu (I1A)
Bcero: o7 o7

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUIUHE (MOTYITIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl IS CaMOCTOSTENbHON paboThl 0O0YYaroIIMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YYCOHBIX M3JAaHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp me4aTHBIX U IIEKTPOHHBIX yUCOHBIX U3AAHUIN

HIudp/ URL anpec bubnuorpaduueckas ccpiika KonuuectBo
9K3EMIUISIPOB B
O6ubanoreke
(kpome
AJIEKTPOHHBIX
HK3EMILISIPOB)
https://e.lanbook.com/book/12 | T'yakos, A. I'. MexaHnuueckast OYMCTKA CTOUHBIX
4649 BOJ : yueOHoe mocobue / A. I'. I'yakoB. — 2-e u3n.,
nepepad. u gomn. — Bomnorna : Undpa-Uuxenepus,
2019. — 188 c.
https://e.lanbook.com/book/12 | O6paboTka 1 yTUIM3AIHS OCATAKOB TOPOJCKHX
4650 cTOouHBIX BoJ : yuebnuk / 3. I1. Jlockuna, A. B.

MocksuueBa, E. B. MockBuuesa, A. A.
I'epamenko. — Bonorna : Ungpa-Urxenepus,

2019. — 220 c.
https://e.lanbook.com/book/12 | O6paboTka 1 yTUIM3AIHS OCATAKOB TOPOJCKHX
4650 CTOYHBIX BOJ : yueOnuk / O. I1. Jlockuna, A. B.

MockeuueBa, E. B. MockBuueBa, A. A.
I'epamienko. — Bomnorna : Madpa-Uuxenepus,

2019. — 220 c.
https://znanium.ru/catalog/doc | Anekcees E.B., 'orura E.C., Makwuma H.A.,
ument?id=437639 AunekceeB C.E. Pa3paboTka u npoeKTHpOBaHHE

COOPYEHHI OYHCTKH CTOYHBIX BOA. Y 4eOHO-
MeToandeckoe nocooue / 1Uzg. MUCHU-
MOCKOBCKUI TOC. CTPOUTENBHBIN YHUBEPCHUTET,

2019. — 57c.
https://znanium.ru/catalog/doc | Jlykanun A.B. MHXeHepHAast SKOJIOTHS: IPOIECCHI
ument?id=444687 ¥ aInmapaTthbl OYUCTKH CTOYHBIX BOJ U TIepepadboTKa

ocankoB. YueoHoe nocoone/ HULL MHDPA-M,
2024.-605 c.



https://e.lanbook.com/book/124649
https://e.lanbook.com/book/124649
https://e.lanbook.com/book/124650
https://e.lanbook.com/book/124650
https://e.lanbook.com/book/124650
https://e.lanbook.com/book/124650
https://znanium.ru/catalog/document?id=437639
https://znanium.ru/catalog/document?id=437639
https://znanium.ru/catalog/document?id=444687
https://znanium.ru/catalog/document?id=444687

https://znanium.ru/catalog/doc | deodanos FO.A. BuodguabTphl ¢ HEMOABHIKHON U

ument?id=432991 MIOJIBMYKHOM 3arpy3KOi JUTst OYMCTKU CTOYHBIX BOJI.
Teopus u npaktuka pacuera. / UHOPA-
NMHXXEHEPHS, 2023.-100 c.

https://znanium.ru/catalog/doc | Jlykanun A.B. IIporiecchl u anmapaThb
ument?id=390073 OHMOTEXHOJIOTHYECKON OYUCTKU CTOYHBIX BOJI.
YuebHoe nmocodue. / HUL MHOPA-M, 2022.-242c.

7. IlepedeHp 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn «THTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAMMBIX Il OCBOEHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIICKOMMYHHUKAIIMOHHOU ceTH «HTepHeT
URL anpec HaumenoBanue
Iepuonuyeckue u3naHus
http://www.kalvis.ru/ Kypnan «3konorus u npomsliieHHOCTs Poccumny
http://vodoochistka.ru/ Kypuan «Bomoouncrkay
http://ecovestnik.ru/ Kypuan «Okonorust ypobaHU3UPOBAHHBIX TEPPUTOPHID)

http://www.ecoindustry.ru/ Kypran « IK0JI0THs TPOU3BOJICTBA»

https://vk.com/club43432547 | Xypnan «CrpaBOYHHK IKOJIOTa

Pecypcbl nnpopmannonno-renekoMmyHukanuonnoi cetu UHTEPHET

http://science.quap.ru ITopran Hay4YHOH ¥ MHHOBAIMOHHOM nesteabHocTu 'Y ATl
http: //www.wri.ore caiit THCTUTYTa MHPOBBIX IPUPOIAHBIX PECYPCOB
http: // www.unep.org caiit IIporpammbel OOH 1o okpy»karolei cpenie

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOro o0OecCHeueHHusl, HCHOJIb3yEMOro IPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUIINHE.
[lepedyeHpb UCONB3yeMOro IPOrpaMMHOro obecrieueHus npejacrasieH B Tadbnue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

MS Office 2010-2013 u MS Windows

8.2. IlepeucHb HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[Tepedens WCTHONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTaBICH B
Tabmmuite 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTrO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabnuuel 2.


https://znanium.ru/catalog/document?id=432991
https://znanium.ru/catalog/document?id=432991
https://znanium.ru/catalog/document?id=390073
https://znanium.ru/catalog/document?id=390073
http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
https://vk.com/club43432547
http://science.guap.ru/
http://www.unep.org/

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 JlexiMOHHAs ayIUTOPHUS 51-07
MynbsTuMeuitHAS JTEKIUOHHAS ay IUTOPUS 51-07

10. Onenounble cpencTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTalu
10.1. CocTaB OIICHOYHBIX CPEACTBAJIS MPOBEACHUS IMPOMEKYTOYHOH aTTECTAI[HH
00yyJaronuxcs no JUCIUILIMHE TpUBe/ieH B Taoumie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JUISl POBEACHHMSI POMEKYTOYHON aTTeCTalluu

Bua npoMexyTO4YHO# aTTecTanuu [lepedyeHb OLIEHOUHBIX CPEJCTB
OK3aMeH Crncox BOIPOCOB K 3K3aMEHY;
DK3aMeHaI[MOHHbIE OUJIETHI;
TecTsl.
Beinonnenue KypcoBoro npoexkTa DKcnepTHas OLlEHKa Ha OCHOBE TpeOOBaHUH K

COJICPIKAHMIO KyPCOBOTO MPOCKTA.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajulbHas MIKajla OLEHKH Cc(HOPMUPOBAHHOCTH
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIB30BATHCS

100-0ayuipHass  mkaia

MO,Z[y.]'ILHO-pCfITHHF OBOH CHCTCMbI yHI/IBepCI/ITeTa, mpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS COPMHUPOBAHHOCTH KOMIETEHITHI
OlieHKa KOMIIETEHITUH X .
5 oI Tbras Lk apakTepucTHKa c(hOPMHUPOBAHHBIX KOMITETCHIIMI

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepua;
— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3J1araer;

COTIHON — OMUPAsICh HA 3HAHMS OCHOBHOM M JIOMOJHHUTEIbHOU JIUTEPATypBI,

GATTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYUYHBIE MOJIO0KEHUS C MPAKTHYECKOU
JIeATeTLHOCTHIO HAIIPABIICHUS,
— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHHS;
— cBOOOJHO BIIAJICET CHCTEMON CITEIMAIM3HPOBAHHBIX IOHITHIH.
— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI;

(XOpOMO» — HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTE; }

GATTCHON — YBSI3BIBACT YCBOCHHBIC 3HAHHUS C MPAKTHUYECKOW NEATEIbHOCTHIO
HaIpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;
— JIeJIaeT BBIBOALI H 00OOIIEHHUS;
— BIIQJICET CUCTEMOM CIICITUATN3UPOBAHHBIX TTOHSATHH.
— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepuai,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPaTyPHI,

«yJIOBJIETBOPUTEIILHO» )

GATTOHOY — JIOMyCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH, }
— WCTIBITBIBACT 3aTPYyJHEHUS B MPAKTUYECKOM NPUMEHEHWW 3HAHHUMA
HATPaBIICHUS;
— ¢c71a00 apryMEHTUPYET HayYHbIE IMOJIOXKCHHUS;




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrKa chopMUPOBAHHBIX KOMITCTEHITHIA

— 3aTpyAHsAeTCs B (HOPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHU;
— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATHH.

«HEYIOBJIETBOPUTEILHO
«HE 3a4TCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HaIPaBJICHUH;

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

— o0yyJaromuiicss He YCBOWJI 3HAYUTEIBHOHW 4YacTH MPOrPaMMHOIO
— JIOIyCKaeT  CYyLIECTBEHHblE  OWMOKM W  HETOYHOCTU  IpHU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJILHBIC 33/IaHUS HJIK HHBIC MAaTCPHAIBL.
Bompocsr (3amaun) aJist 9K3aMeHa IpeicTaBiIeHbl B Tabauie 15.

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

Ne /i [lepeuens BonpocoB (3a7a4) Ajs IK3aMeHa Koz
UHAMKATOpa
1 HazoBuTe Ki1accuuKaIuo BOJHBIX PECYPCOB I1K-6.3.1
2 [Iepeuncinure OCHOBHbIE HCTOUHUKHU 3arpsi3HEHUs: rTuapocdepsbl [IK-6.Y.1
3 HazoBuTe 0OCHOBHBIE (hM3MYECKHE CBOHCTBA BOIbI T11K-7.3.2
4 Ilepeuncinre MyTH YMEHBIICHUS 3arPSI3HEHHOCTU CTOYHBIX BOJT [K-7.¥.1
5 [Tepeuncarte BUIbI M KATETOPUHU BOJIONIOIb30BAHUS [IK-7.B.1
6 Oxapakrepu3yiite TpeOOBaHUS K Ka4eCTBY BOJ U UX KJIacCU(UKALUS I1K-7.B.2
7 Cdopmynupyiite NOHATHE TUMHTHPYIONINE TIOKA3aTENN BPEIHOCTH [1K-6.3.1
8 OxapakTepu3yiTe rocy1apcTBEHHbINH SKOJOTMUECKUI MOHUTOPUHT MK-6.Y 1
rupocdepbl T
9 HazoBure ki1accuuKaio METOI0B OUUCTKH CTOUHBIX BOJ [1K-7.3.2
10 HazoBute coopyskeHust 1jisi OMOJIOTHYECKON OYMCTKUA CTOYHBIX BOJI IIK-7.V.1
11 OnumuTe OCHOBHBIE MPUHIIMITBI HOPMUPOBaHUS COPOCOB B BOJHBIE MK-7.B.1
00BEKTHI T
12 Onummre npouecc 3BTPOPHUKALUU BOJHBIX 00BEKTOB. OIUTOTpOoHbIE
o3epa 1 ux [IK-7.B.2
HBOJIIOLIUSL.
13 HazoBute posib moa3eMHBIX BOJ B MK-6.3.1
nepeHoce 3arpsisHeHud. OxpaHa MoA3eMHBIX BOJI OT 3arpsi3HEHUI. o
14 HazoBute poJib KUCIOPO/ia B )KU3HEESITENbHOCTH BOIHBIX 00bekToB. | [TK-6.Y.1
15 [lepeuncnure mpouecchl HAKOIUIEHUS U PACXOJOBaHMs KUCIOpOa B K-7.3.2
BOJIE.
16 Onumure npouecc U3MEpPEeHUs YPOBHS OpPraHMUECKUX 3arps3HEHUN:
BIIK, XTIK, ux IIK-7.V.1
MPUHLIMIIHAIBHOE OTINYHE
17 Oxapaktepu3syiite posib HUTPaToB 1 (hocdaToB B 3BTpoPHU3ALIH
BOJHBIX OOBLEKTOB. TIK-7.B.1
XUMHUECKOE U OMOJIOTHYECKOE PETYIUPOBAHHUE ITUX MPOLIECCOB.
18 Oxapakrepu3yiTe rHAPOJIOTHIO PEK, 03€P [IK-5.V.1
19 OxapakTepHu3yiTe ruApoJIOTHi0 00JI0T [IK-5.V.2
20 OxapakTepu3yiTe ruApOJOTHIO TOA3EMHBIX BOJ IIK-5.B.1
21 Cdopmynupyiite posib MupoBoro okeana Ha 3emie [IK-5.3.1
22 Cdopmynupyiite 3K0J0rHUECKOe HOPMUPOBAHUE BOJIbI B BOJHBIX I1K-5.3.2




00BeKTax
23 OxapakTepu3ynTe THAPOJIOTHIO JICTHUKOB I1K-5.V.1
24 OxapakTepu3yiTe 9KOJIOrHYeCKHi MOHUTOPUHT BOJHBIX OOBEKTOB [IK-5.V.2
25 [IpuBeanTe MpUMEpbl COBPEMEHHBIX CUCTEM OYMCTKH CTOYHBIX BOJI I1K-5.B.1
26 [IpuBeauTte mpuMepsl COBPEMEHHBIX CUCTEM OYMCTKHU BOJl METOJOM [IK-5.3.1
azcopoIuu
27 OxapakTepu3yiiTe IpUMEHEHNE HOHHOTO OOMEHa /71l OYUCTKU [IK-5.3.2
CTOYHBIX BOJI
28 OxapakTepu3ynTe MEeMOpPaHHBIC METOBI JUIsl OYUCTKH CTOYHBIX BOJT I1K-5.V.1
29 Oxapakrepu3yiite MeTo1 00paTHOr0 ocMoca U ynbrpadunbsrparms mis | [TK-5.Y.2
OUYHCTKH CTOYHBIX BOJI
30 OxapakTepu3yiTe MEeTO 1 AMEKTPOXUMHUYECKOTO H3BICUCHUS IK-5.B.1
3arpsI3HAIOLIUX BEIIECTB U3
BOJIBI
Bompocsr (3amaun) st 3aueta / mudd. 3adera npeacraBicHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3ana4) ais 3a4dera / qudd. 3adera —

Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO

[lepeyenp TeMm Jii KypCOBOTO IPOEKTUPOBAHUS/BBIIOTHEHNUS KypCOBOH paboTHI

MpeCTaBICHBI B Ta0mwmIe 17.

Tabmuua 17 — IlepeueHp TeM Jjisi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOTHEHHUS] KYPCOBOM paboThI

Ne 11/ [TpumMepHBIii IepeYeHb TeM Il KypCOBOTO MPOESKTUPOBAHUS/BHITTOIHEHHS
B KypcoBO# paboThl
1 [Tytu peaOunuTanyu €eCTECTBEHHBIX BOJOTOKOB
2 Hcnonb30BaHnEe BUXPEBBIX a3paTOPOB J1JIs1 MHTEHCU(DUKAIIMH MTPOLIECCOB OUMCTKU
IIPUPOJHBIX BOJ
3 WHxeHepHbIe CHCTEMBbl 3aMKHYTOT'O BOJI0000pOTa AJ1s1 MHTEHCU(DUKALIUN
MPOLIECCOB CAMOOYUIIIEHUS BOJbI B TOPOJCKUX BOJHBIX OOBEKTAX
4 [lepcrieKTUBHBIE TEXHOJIOTUH CHUKEHUSI BPEAHBIX BHIOPOCOB
5 [lepcrieKTUBHBIE TEXHOJIOTUHU 00PAOOTKH OCAJIKa TPOU3BOICTBEHHBIX CTOYHBIX
BOJL
6 [TpoGaembl ¥ MEPCHEKTUBBI YTUIIU3ALUN O0CAIKOB CTOUYHBIX BOJ
7 [TpoGieMbl 1 ePCIEKTUBBI OUUCTKU CTOYHBIX BOJI phlOONIEpepadaThIBAIOIINX
NPEANPUATUI
8 3amuTa TEpPUTOPUNA OT MOATOIUIEHHUS B 30HE BIMAHUS BOJOXPAHMUIIUILA
9 CoBpeMeHHbIE TEXHOJIOTUHU U ITPOOJIEMBI OYMCTKH BOJIHBIX OOBEKTOB OT JIOHHBIX
OTJIOKEHUI
10 Oco0eHHOCTH PacYUCTKU MAJIbIX PEK CPEJCTBAMH T'HpOMEXaHU3aluN




11

I/IH)KeHepHBIG MCTOABI aKTUBU3AIIUN NPOUCCCOB CAMOOUUIICHUS BOAOCMOB

12 [Tporeccrl U yCTaHOBKM OYMCTKH BOJ OT HE(PTEIIPOTYKTOB

13 Br16op MeTona u pacueT anmapara O4YMCTKU TPOMBIIIJICHHBIX CTOYHBIX BOJ
(HaMMEeHOBaHUE TIPEANPHUATHS) OT (EHOJIOB.

14 Boanas cpena: AMMUTHPYIOIIME SKOJIOrHYecKHe (PakTOpbl (Ha MpUMepe peuHbIX
CUCTEM)

15 N3yuenune skonornyeckoro dacceitHa peku Hera

16 Br16op MeTona u pacueT anmapara O4UCTKU MPOMBIIUICHHBIX CTOUYHBIX BOJ
OT OpraHNYeCcKUX IprUMeceH.

17 OuncTKa CTOYHBIX BOJ MPEINPUATHH LETI0I03H0-0yMaXKHOH MPOMBIIIUIEHHOCTH.

18 Pa3paboTka MHOTOCTYTIEHYATOM CUCTEMBI OUUCTKH IMPOMBIIIUIEHHBIX CTOYHBIX
BOJI IIPEANIPUSTHSL.

19 Br16op MeTosa 1 pacyer amnmnapara O4UCTKH IPOMBIIIJICHHBIX CTOYHBIX BOJ
OPEINPUSATHS OT HEPTETIPOYKTOB.

20 Br16op MeTona u pacueT anmaparta OYUCTKH MPOMBIIUICHHBIX CTOYHBIX BOJ
MOPEIPUATHS OT OPTaHUYECKUX MTPUMECEH.

21 Br16op MeTo/a 1 pacyer amnmapara O4UCTKH IPOMBIIIJICHHBIX CTOYHBIX BOJ
OT HEPTETIPOIYKTOB.

22 Br16op MeTona u pacueT anmapara O4YMCTKHA TPOMBIIIIICHHBIX CTOYHBIX BOJT
0T CyJb(aToB.

23 Br16op MeTo/a 1 pacyeT amnmapara O4UCTKH MPOMBIIIIIEHHBIX CTOYHBIX BOJT
OT XJIOPHJIOB.

24 PeKkoHCTpYKIIHS OYUCTHBIX COOPY>KEHUN MTPOMBIIIJICHHBIX CTOYHBIX BOJI

25 Br16op MeToa U pacder CUCTEMBbl OUMCTKU MPOMBIIIIIEHHBIX CTOYHBIX BOJ OT

B3BCHICHHBIX BCUICCTB

BOHpOCI)I A OpPOBCACHUS HpOMC)I(YTOqHOﬁ arrectaiuiu B BHUAC TCCTUPOBAHUA

npecTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIPOCOB JJIsi TECTOB

Ne /i1

Kon

ITprMepHBIii TepeueHb BOIPOCOB I TECTOB
UHJIMKaTopa

1

[IpounTaiiTe TEKCT U 3aNUIINUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.

[IK-5.3.1
HazoBute kiaccu(uKaluo BOJHBIX PECYPCOB.

[IpounTaiite TekcT, BEIOEpUTE MTPABUIIbHBIE BAPUAHTHI OTBETA U
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

VYkaxxute BUABI BOJONOIb30BAHMS:

1 - O61ee BOAONOIB30BAHNE — UCTIONB30BAHUE BOJAHBIX OOBEKTOB 0€3
IIPUMEHEHHUSI COOPYKEHUHN, TEXHUUECKUX CPEACTB U YCTPOUCTB;

2 - CenMabHO€ BOJIONOJIb30BAHUE — UCIIOJIb30BAaHHE BOJIHBIX 00BEKTOB

[IK-5.V.1




C IPUMEHEHUEM COOPYIKEHUM, TEXHUYECKUX CPEIICTB U YCTPONUCTB;
3 — KommuiekcHOE BOIOMONIB30BaHUE — HCIIOJIb30BaHUE BOJIHBIX
00BEKTOB /17151 OBITOBOT'O M IPOMBILIIEHHOT'O MCTIOJIb30BAHMS.

IIpounTaiiTe TEKCT U YCTAaHOBUTE IIOCIIEIOBATEILHOCTD 3TAIOB IIpoLecca
OUYUCTKU CTOYHBIX BOZ.

1 — oymncTka cTOUHOM BOJBI OT OPraHUYCCKUX BCUICCTB C IIOMOIIBIO
MUKpPOOPIaHHU3MOB;

2 — QU3UKO-XUMHUYECKUE METOBI OUUCTKHU (KOATYIISAUs, (QIOKYIISIHS [1IK-5.3.2
baoramus u np.);
3 — MexaHu4ecKasi OYMCTKa (OCaXaeHHe, GHIbTPOBAHHE)
3anuimTe COOTBETCTBYIOIIYIO MOCIEI0BAaTEIbHOCTh LU(p clieBa
Harpaso.
[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.
VYKaXuTe IMyTH yMEHBIIICHUS KOJIMYECTBA 3arPSA3HEHHBIX CTOYHBIX BOJI.
K kaxmoii nmo3uiuu, JaHHOH B JIEBOM CTOJIOI1IE, ToAOepUTe
COOTBETCTBYIOIIYIO MTO3UIIHMIO B ITPABOM CTOJIOLIE:
Bun BozneiictBus Ha cucteMy | OCHOBHBIE XapaKTEPUCTUKU
XpomarorpaduyecKoro aHajamnsa
A | YcoBepileHCTBOBaHUE 1 Opranu3zanus 3aMKHYThIX
BOZI00OOPOTHBIX CUCTEM,
BKJIIOUYAIOILIUX COOp U
COOTBETCTBYIOIIYIO
00pabOTKy CTOYHBIX BOJT .
b | PazpabGotka 2 Hcnonp3oBanne
aTMOC(EepHBIX OCATKOB C
TEPPUTOPUU TIPEIIPUSITHS C
MOCTEAYIOIUM UX
MOBTOPHBIM HCIIOJIH30BAHUEM
Ha Hp(I))I/ISBO,HCTBC. IK-5.V.2
B | Bueapenue 3 Co3anne HOBBIX
TEXHOJOTUH,
XapaKTEePU3YIOIIUXCS
HU3KHUM MOTPeOJICHUEM BObI
I' | Ouucrka 4 CoBepIeHCTBOBaHUE
CYIIECTBYIOIIUX
TEXHOJIOTHYECKHUX
MPOIIECCOB U 000PYAOBAHUS
C MUHUMU3ALUEH
UCIIOJIb30BaHUs BOJIBI.
3anunuTe BRIOpaHHbBIE IUQPHI MO COOTBETCTBYIONIMMH OYKBAMH:
A b B r
[IpounTaiite TekcT, BBIOEpUTE TPABUIBHBIN OTBET U 3aUILIUTE
apryMeHThI, 000CHOBBIBAOIIIE BEIOOpP OTBETA.
Omnpenenure, Kakoro Bua BOJOINOIb30BaHUS 110 CIIOCO0Y
WCIOJIb30BaHUs BOJHBIX 0OBEKTOB HE CYIIECTBYET. IIK-5.B.1

1 - Bogonons3oBanue 6e3 3a00pa (M3bATHS) BOJIHBIX PECYPCOB
U3 BOJIHBIX OOBEKTOB IPH YCIOBHH 3aXOPOHEHHSI B HUX OTXOJIOB
MIPOU3BOJICTBA U MOTPEOICHHUS.




2 - O01ree BOOOIIOIB30BAHNE — HUCIIOIL30BAHIE BOAHBIX 00BEKTOB 0€3
MIPUMEHECHHSI COOPY)KEHUH, TEXHUYIECKHX CPEJCTB M YCTPOMHCTR.

3 - CrenmanbHOE BOAOIIOIB30BAHIE — UCIOJIB30BAHUE BOIHEIX OOBEKTOB
C MPUMEHEHUEM COOPYIKEHUH, TEXHUIECKUX CPEJICTB U YCTPOHCTB.

IIpnmeuanne: CrucremMa OIEHUBAHMS TECTOBBIX 3a/IaHHUIL:

1 tnn) 3agaHre KOMOWHHPOBAHHOTO THIIA C BEIOOPOM OJHOTO BEPHOTO OTBETa M3 UYETHIPEX IPEIOKEHHBIX M 000CHOBaHUEM
BBIOOpa CUMTAETCS BEPHBIM, €CIM IPABHJIBHO yKa3aHa IM(ppa M NPHUBEJEHBl KOHKPETHBIE apryMEHTHI, HCIOJb3yeMble IMpu
BbIOOpe OTBeTa. IloHOE COBHAnEHHE C BEPHBIM OTBETOM OLiCHHBaeTcs | OaiiioM, HEBEpHBIH OTBET WM ero orcyrcrBue — 0
6anyoB.

2 Ttun) 3agaHue KOMOMHHPOBAaHHOTO THUIA C BBIOOPOM HECKOJBKHX BapHMaHTOB OTBETAa M3 NPEATIOKEHHBIX M Pa3BEPHYTHIM
000CHOBaHMEM BbIOOpA CUMTAETCS BEPHBIM, €CIM IPABWIBHO YyKa3aHbl LU(PHI M IPUBEICHBI KOHKPETHBIE apryMeEHTBI,
HCIOJIb3yeMble TIpU BEIOOpe 0TBETOB. [10IHOE COBIAIeHHE ¢ BEPHBIM OTBETOM OILICHMBAeTCs | OauioM, €clii AOIyLIEHbl OIIHOKN
WM OTBET OTCYTCTBYeET — 0 GaiioB.

3 Tun) 3amaHue 3aKpHITOTO THIA HA yCTAHOBJIEHHE COOTBETCTBHS CUMTACTCS BEPHBIM, €CIIH YCTAHOBIICHBI BCE COOTBETCTBHS
(TTo3WIMK W3 OJJHOTO CTOJIONA BEPHO COIIOCTABJIEHHI C MO3HIMSAME Apyroro cronb6na). [loiHoe coBmaseHne ¢ BEPHBEIM OTBETOM
oneHuBaeTcs 1 6ayuoMm, HeBEpHBIH OTBET WM €ro oTcyTcTBHE — 0 GauioB.

4 tun) 3agaHMe 3aKPHITOrO THIA Ha YCTAHOBJICHHE IOCIENOBATEIBHOCTH CUHTACTCS BEPHBIM, €CIM NPABHIIBHO yKa3aHa BCS
nocienoBarenbHOCTh 1Udp. [ToHOE coBmaseHHe ¢ BEPHBIM OTBETOM OLICHHMBACTCS 1 GayioM, eCiM JOIMYIICHB OMIMOKH WIIH
OTBET OTCyTCTBYET — () GayuIoB.

5 Tum) 3ajaHUe OTKPBHITOIO TUNA C PAa3BEPHYTHIM OTBETOM CUMTACTCS BEPHBIM, €CIM OTBET COBIAJACT C STAJOHHBIM IO
COJIepIKaHUIO U MONHOTe. IIpaBUIIBHEI OTBET 3a 3a/laHKe OLeHHBAeTCs B 3 Oajula, eClIy AOMyLIeHa OJHA OIIOKa \ HETOYHOCTD \
OTBET MPABUIIbHBIH, HO HE MOJNHBIH - | 6aut, eciu gomymieHo 6onee 1 omubku \ 0TBeT HempaBUIIbHBIN \ 0TBeT OTCYyTCTBYET — O
GauoB.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PadOT

Ne ni/m [lepeueHb KOHTPOJIBHBIX PAabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACNSAIONIMEe  MPOUEAYphl  OICHUBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIMX dTambl (OPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKAJIbHBIX HOpMAaTuUBHbIX akTax [YAIL, pernameHTHpyHOIMX MOPAJOK U HPOLEAYpPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTallui 00ydaromuxcs
I'VAIL

11. Meroanueckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIUILTHHBI

11.1. Metoauueckue yka3zaHus [ OOYyYarOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOHWHOE, CUCTEMHOE,
riyOoKoe M SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHHe COBpeMEHHON JEKIMU B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHMIO 1O TEME, a B OCBOCHHH
(byHIaMEHTaJbHBIX MpoOJeM JUCHUIUIMHBI, METOJOB HAy4YyHOrO IMO3HAHMSA, HOBEUIIMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JEKIUs BBIOIHSAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0ylacTH 3HaHusA, €€ IpoOJeMbl, JAaeT IEeJbHOE NPEACTaBICHUE O AUCLUILIUHE,
MIOKAa3bIBACT B3aUMOCBS3b C APYTUMU JUCLUIUIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHUW, YpPOBEHb
KOTOPBIX OINPEIEIISIETCS LEIEBOM YCTAHOBKOU K KaX 10 KOHKPETHOU TEME;

— TOJIyu€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € MpENoJaBaTeseM;




— pa3BuTHEe MNpOodecCHOHATBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbBHOTO TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJICHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOMMOTO Il CAMOCTOSITEIILHON pabOTHI;

— TIOJyYyeHUE 3HAHUUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKaiIIne Tobl;

— HAY4YUThCS METOJUYECKH 00pabaThiBaTh MaTepuanl (BBIICISTH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSTH WX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOJy4YeHHUE TOYHOI'O MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHATHUH.

JlekMOHHBI ~MaTepuasm MOXET CONPOBOXKIAThCA JIEMOHCTpAllMed CIIalJIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH IPOBEIEHUU KOPOTKHX AMCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OTJIETbHBIX TEMATHK MO JUCHUILIIMHE.

CrpykTypa npeaocTaBieHus JEKIHOHHOTO MaTepuana:

—  ®opMynupoBaHHE TEMBI, IIEJIEH U 3a/1a4

— H3noxenue marepuaina coriacHo Tabmn.3 u t1abn.4

- BbIBoIBI U 3aKITIOUEHUE

11.2. MeTtoauueckue YKa3aHuA 0Jisd 06yqa}01unxcsl 10 Y4aCTUIO B CCMHUHapax

Y4eOHBIM IJIaHOM HE MPEyCMOTPEHO.

11.3. Metoau4veckue yka3zaHUs IS OOYYAIOIIMXCS IO TPOXOXICHUIO MPAKTHUECKUX
3aHATUU
[IpakTrueckue 3aHATHS YIEOHBIM IIJITAHOM HE MPETyCMOTPEHBI

11.4. Metoauueckue ykazaHusl A7 OOydYaloIIUMXCsl MO BBIMOJHEHHUIO JIaOOpaTOPHBIX
pabot

B xone BeImonHeHHs 1a0OpaTOPHBIX paboT oOydarolmuUics MAOKEH YIIIyOUTbh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
JKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTEpUCTHUKOM 00ydaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTATbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

BrimonHenue 51abopaTopHBIX paboOT OOyYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3YYEHUs] JUCLUIUIMHBI, ONpEeNesseMOoll Y4eOHbIM IUIAaHOM, M OTHOCUTCS K CpEelCTBaM,
o0ecreyrBaroIuM pelIeHue CIeIyIoIUX OCHOBHBIX 33]1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIENOBaHMs MPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3alls TEOPETUYECKHX 3HAHUN, TMOJYYEHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOW MH(OpMAIUH 110 U3y4aeMOl AUCHIUILINHE,

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOH  paboThl ¢ 1a00OpaTOpPHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanne u TpeOOBaHus K MPOBEACHHUIO 1a00paTOPHBIX pabOT

3amaHue W XOJ BBHIMOJHEHHs J1a0OpaTOPHOW pPAOOTHI MPUBEACHBI B METOIUYECKUX
YKa3aHUAX JJI BBITOJTHEHUS JJA0OPATOPHBIX PaboT.

CrpykTypa u hopMa oT4eTa 0 JabopaTopHOi pabore

B otuer no J1a6opaTopH0171 pa60Te JOJIKHBI OBITh BKJIIOYCHBI CJIICAYIOIUC ITYHKTBI:



- TUTYJIbHBIN JIUCT;

—  1enb paboThl;

—  KpaTKue TEOPETUYECKUE CBEIICHUS;

—  OIHCaHUe YKCHEPUMEHTAIbHON YCTAHOBKU U METOAMKH SKCIIEPUMEHTA;
—  DKCHEpUMEHTAJIbHbBIE Pe3yIbTaThl;

—  aHaIU3 Pe3yJIbTaTOB PabOTHI;

—  BBIBOJBL

Tpebosanus Kk 0OPMIIEHUIO OTYETA 0 JIA00paTOpHOU padboTe

Tumynoholti  ucm SBISICTCS TEPBOM  CTpPAHWICH JHOOOW HAydHOW pabOTBI W JUIS
KOHKPETHOr0 BUJa paOOThl 3alOJHAETCS MO OIpeleseHHbIM mpaBuiaM. s mabopartopHoi
pabOoThI TUTYIBHBIN JTHCT OhOPMIISIETCS CIIEAYIOMIMM 00pa3oM.

B BepxHeM mosie McTa yKa3bplBalOT II0JIHOE HAWMEHOBAaHUE Y4YeOHOro 3aBeleHHUs U
Kadeapel, Ha KOTOPOH BBITIOJHSIIACH TaHHAS padoTa.

B cpennem none ykasbiBaeTcst BUA paboThl, B JaHHOM cilydae jJabopaTopHas paboTa
yKa3aHHEeM UCHHIUIMHBI, MO0 KOTOpPOW OHa BBINIOJHEHA, M HIDKE €€ HasBaHue. Haspanwue
n1abopaTopHOl pabOThI IPUBOAUTCS O€3 CI0BA Mmema U B KABBIYKH HE 3aKJII0YaeTCS.

Janee Oimxe K MpaBOMy KparO THTYJIBHOTO JIMCTA YKa3bIBAIOT (haMUIIHIO, WHHUIHAIIBL,
KypC M TIpyMIly Y4Yallerocs, BBIIOJHUBILEro paboTy, a Takxke (paMWINI0, MHULHUAJIBI, YYCHYIO
CTETIeHb M JOJDKHOCTH MPENoIaBaTesi, IPUHSABLIETO PadoTy.

B HmwxHEM 1ose nucTa yKa3blBaeTCsl MECTO BBINOJHEHUS pabOThl U IOj| €€ HalMCaHUs
(6e3 cioBa 200).

Lenv pabomwei NOMXKHA OTpakaThb TeMY JIaOOpaTOpHOU paboThI, a TaKkKe KOHKPETHBIE
3aJa4u, MIOCTABIICHHBIE CTYJICHTY Ha MEpUOoJ BHIMONHEHHs paboThl. [lo 06bemMy 1ens paboThl B
3aBUCUMOCTH OT CJI0XHOCTH M MHOT'03a/layHOCTH PabOThl COCTABIISAET OT HECKOJIBKUX CTPOK 10
0,5 crpaHuIIBL

Kpamxue  meopemuueckue ceedenus. B 3ToM  pasznmene  u3naraercs  KpaTkoe
TEOPETUYECKOE OMMCAaHME HM3y4aeMoro B paboTe sSBICHHs WM MpPOIecca, MPUBOAATCS TaKKe
HEoOXouMBbIe pacueTHble GopMyIbl. MaTtepuan paszena He J0JDKEH KONUPOBaTh COJEpIKaHUe
METOJMYECKOTO TMOCOOMs WM y4eOHHKa 10 JaHHOW TeMe, a OTPaHHYMBACTCS H3JIOKCHHEM
OCHOBHBIX NMOHSATHHA U 3aKOHOB, pacueTHBIX (OopMyIl, Tabaul, TpeOyromuxcs Uil JanbHenen
00pabOTKH MOJIyYEHHBIX 3KCIIEPUMEHTAIBHBIX pe3ysbTaToB. OOBEM JHUTEpaTypHOro 00630pa He
JIOJDKEH MpeBbIaTh 1/3 yacTu BCero oTyeTa.

Onucanue 3KCnepuMeHmanbHol YCMAHOBKU U MemoouKu 3Kcnepumenma. B n1aHHOM
paszene NPUBOAUTCS CXeMa HKCHEPUMEHTAJIbHON YCTAaHOBKM C ONHCAaHHEM ee paboThl U
NOJIPOOHO M3JIaraeTcsi METO/MKA MPOBEACHUS JKCIEPUMEHTa, MPOIECC MOJMYYCHHUs TaHHBIX U
croco0 ux oOpaboTku. Eciam Mcnonb3yloTcss cTaHIapTHBIE MAaKeThl KOMIBIOTEPHBIX MPOTrpaMM
Tt 00pabOTKH SKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB, TO HEOOX0AUMO 00OCHOBATH BO3MOXHOCTD H
1eJ1eco00pa3HOCTh UX MPUMEHEHUS, a TaKKe MOAPOOHOCTH 00pabOTKU JaHHBIX ¢ UX MOMOIIBIO.
Jns nabopaTtopHbIX pabOT, CBSI3aHHBIX C KOMIIBIOTEPHBIM MOJEIUPOBAHUEM (PU3MUYECKHUX
SBJICHUA W TPOILIECCOB, HEOOXOAMMO B 3TOM pa3jelie OMHMcaTh MAaTeMaTHYeCKyl0 MOJENb U
KOMITHIOTEPHBIE TPOTPAMMBI, MOJICTTHPYIOIINE TAHHBIC SBIICHHUS.

Oxcnepumenmanvhvle pezyibmamvl. B 3TOM paszfene NpUBOAITCS HEMOCPEICTBEHHO
pe3yIIbTATHI, MOJYyYEHHBIE B XOJI€ MPOBEACHUS JTAOOPATOPHBIX Pa0OT: IKCIIEPUMEHTAIHFHO WU B
pe3yJbTaTe KOMITBIOTEPHOTO MOJICJIMPOBAHUS ONpEAETCHHbIE 3HAYCHUs BEJIWYMH, Tpadukw,
TaOIUIIBI, TUarpaMMel. O0s3aTeTbHO HEOOXOAMMO OIICHUTH TIOTPEITHOCTH H3MEPEHHIA.

Ananus pesynomamos pabomul. Pa3nen ordera JOKEH COAEpkKaTh MOAPOOHBINA aHAIN3
MOJTYYSHHBIX Pe3yJIbTaTOB, HHTEPIIPETAIINIO ATHX PE3YJIhTaTOB HA OCHOBE (DU3MYECKHUX 3aKOHOB.
Crnenyer cpaBHHTH IIOJIyYE€HHBIE pPE3YyJbTaThl C W3BECTHBIMH JIMTEPATYpHBIMH JaHHBIMH,
OOCYIUTh WX COOTBETCTBHE CYIIECTBYIOUIMM TEOPETHYECKHMM MoJeisiM. Ecim oOHapykeHO



HECOOTBETCTBHE TOJYYCHHBIX PE3YJIbTaTOB M TEOPETUYCCKHX PACUCTOB HWIIHM JIUTEPATYPHBIX
JTAHHBIX, HEOOXOIMMO OOCYAUTH BO3MOXHBIC PHUYUHBI 3TUX HECOOTBETCTBHIA.

Bvi6oobi. B BBIBOZAax KpaTKO W3Jarar0Tcs pe3ysbTaThl  pabOThI:  IMOJyYEHHBIE
IKCIIEPUMEHTAILHO WM TEOPETHYSCKH 3HAYCHUS (PU3MUCCKUX BEIUYUH, WX 3aBHCUMOCTU OT
YCIIOBHIA DKCTICPUMEHTA MIIM BBIOPAHHOW pacueTHOW MOJICIH, YKA3bIBACTCSl MX COOTBETCTBUE MIIH
HECOOTBETCTBHE (PM3MUYCCKMM 3aKOHAM W TEOPETUYECKUM MOJEISIM, BO3MOXKHBIC MPHYHHBI
HECOOTBETCTBHSL.

Oruer no yrabopaTopHoii padbote opopmisercs Ha Oymare ctannapTHoro popmara A4 Ha
OJTHOW CTOpPOHE JIUCTA, KOTOPHIE CIIMBAIOTCS B CKOPOCIIWBATENE WM TEPEIUICTAFOTCA.
Jomnyckaercss odopmieHne oryera o JiaboparopHoOi paboTe TOIBKO B AJIEKTPOHHOM BHUJE
cpeacreamu Microsoft Office.

Bo3MoxHO 0OpMIIATE B KOHIIE CEMECTpa OOIIMI OTYET MO BCEMY IIHKITY JJaOOpaTOPHBIX
paboT, TOCBSIICHHBIX HWCCICAOBAaHUIO OIHOTO W TOTO IMpolecca pa3HbIMH METOJaMH,
0o(opMIISIOTCS TAKXKE M OTIENIBHBIE OTYETHI MO KaXI0W paboTe IMKIIA 10 MEPE MX BBITOJHCHUSI.
Ha ocHOBe OTYETOB IO KaXXIOH paboTe B KOHIE cemecTpa OpOopMIISeTCs UTOTOBBIH OTYET, B
KOTOPOM OCHOBHOE BHHUMAaHHUE JIOJDKHO OBITh Y/CJICHO aHAIU3y pe3yJIbTaToB, MOJYYCHHBIX B
Pa3HBIX JIAOOPATOPHBIX paboTax.

TUTyJBHBINA JUCT OTYETA TOJDKEH COOTBETCTBOBATH MIA0JIOHY, IPUBEICHHOMY B CEKTOPE

HopMmatuBHOM nokymenrtanuu ['Y AIT https://quap.ru/standart/doc
OdopmiieHre OCHOBHOM YacTH OTYETa JIOJHKHO ObITh oopmiieHo B coorBercTBrH ¢ [[OCT
7.32-2017. TpeOoBaHus MpUBEACHBI B CEKTOpe HOpMaTHBHOW gokymeHTammu — ['YAIIL
https://guap.ru/standart/doc
[Tpu popmupoBaHUM CIMCKA MCTOYHUKOB CTYIACHTAM HEOOXOIUMO PYKOBOICTBOBATHCS

tpeboBanusimu crangapra ['OCT 7.0.100-2018. IIpumepsl ohopmiIeHHsI CIIMCKAa MCTOYHHKOB
NPUBENICHBI B CEKTOpE HOpMaTuBHOM nokymenTtaruu ['Y Al https://quap.ru/standart/doc

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOUIUXCS MO0 TMPOXOXKACHUIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOIHEHUSI KYPCOBOI paObOTHI

KypcoBoii mpoekT/ paboTa mpoBOAMUTCSA C IEeNbI0 POPMUPOBAHUS Y 00YyHAIOIINXCS OMBITA
KOMILJIEKCHOT'O PelIeHUsI KOHKPETHBIX 3a7a4 MPOGECCUOHATBHON EATeTLHOCTH.

KypcoBoii mpoekT/ paboTa mo3BoisieT 00yyaroeMycs:

— CHUCTEMAaTH3UpOBATh M 3aKPENHUTh IIOJYYECHHBIE TEOPETHUYECKHE 3HAHUSA U
MpPaKTUYECKHEe YMEHHS 10 TPO(PECCHOHATBHBIM YYE€OHBIM JTUCHUILUIMHAM M MOJIYJSIM B
COOTBETCTBUU C TPEOOBAHUSAMHU K YPOBHIO MOJATOTOBKH, YCTAHOBIEHHBIMH MTPOTPAMMON yueOHOU
JUCIHUIUIMHBI, NOpOrpaMMOM  TMOATOTOBKH  CIEIMAJIMCTa  COOTBETCTBYIOIIETO  YPOBHS,
KB (hUKAIHH;

— T[PUMEHUTH MOJYyYEHHbIE 3HAHUS, YMEHUS M MPAKTUYECKHIl OMNBIT MPU PELICHUU
KOMILJIEKCHBIX 3a/1a4, B COOTBETCTBUU C OCHOBHBIMH BHJIaMH TTPO(PECCHOHATILHON NESITETbHOCTH
I10 HaIlPaBJICHUIO;

—  yIJIyOWTh TEOPETUYECKHE 3HAHHS B COOTBETCTBUH C 33JaHHON TEMOM;

— chopmupoBaTh YMEHHS TPUMEHSIThH TEOPETUYECKHE 3HAHUSA TIPU  PEIICHUU
HECTaHJapPTHBIX 33]1a4;

— TpUOOpPECTH OMNBIT AHAIUTUYECKOW, pPACYETHOW, KOHCTPYKTOPCKOH paboThl U
c(hopMHUPOBATH COOTBETCTBYIOIINE YMEHUS,

— chopmupoBaTh yMeHUS PpaOOTBI CO CHEIUATBHOW JHUTEPAaTypoOd, CIIPABOYHOM,
HOPMAaTHUBHOW U MPABOBOM JOKYMEHTAIMEeH U MHBIMU WH(OPMAIMOHHBIMU HCTOYHUKAMU;

— cdopmupoBath yMeHUS (HOPMYITHPOBATH JIOTHYECKH OOOCHOBAHHBIE BBIBO/IBI,
MIPEIOKEHUS U PEKOMEHIAINH TI0 PE3YIbTaTaM BBIMIOJHEHUS paOOTHI;

—  pa3BUTH Npo(DheCcCHOHATHLHYIO MMCHEMEHHYIO B YCTHYIO PeUb CTYACHTOB;
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— pa3BUTb CHUCTEMHOE MBIIIJIECHUE, TBOPYECKYI0 HHHUIMATUBY, CAMOCTOSTEIbHOCTD,
OpPraHU30BaHHOCTb U OTBETCTBEHHOCTH 3a IIPUHUMACMBIC PELICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pEryJsipHOM pabOThl HaJx peleHUueM
[IOCTaBJICHHBIX 3a/1a4.

CTpyKTypa NOSICHUTEIBHOM 3aIMCKH KYPCOBOTO HDOGKTa/ Da6OTBI

[Io comepkaHuiO KypcOoBOM MpoOeKT/paboTa MOXKET HOCUTh KOHCTPYKTOPCKHIA,
TEXHOJIOTMYECKUN WM OIBITHO — SKCIIEPUMEHTANIbHBIN XapakTep. [1o 00beMy KypcoBOM MPOEKT
JIOJDKEH OBITh HEe MeHee 45 — 55 cTpaHuIl medaTHoro TekcTta. [1o cTpyKType KypCcOBOM IPOEKT
COCTOUT HU3:

- BBEICHHUA, B KOTOPOM pacCKpbIBa€TCs aKTYaJbHOCTb U 3HAYEHHE TEMbl W
dbopMynpyercs menb. 3/1eCh K€ Ha3bIBAIOTCS W KOHKPETHBIC 337add, KOTOPBIC TMPEICTOUT
pElIUTh B COOTBETCTBUHU C IOCTaBICHHON wenbto. [Ipu uX (GopMUPOBAHUU HCHONB3YIOTCA,
HaIpUMEpP, TaKWE TJIArOJbl: M3yYUTh..., BBIIBUTH..., YCTAHOBUTh... W T. 1. O0ObeM BBEICHUS
coctaBisieT 1/10 ot obmero oobema paboThI;

- TEXHOJOTMYECKOW YacTH, B KOTOPOW JAeTCs OMUCAHWUE CTPYKTYpPbl MPEANPUSTHS,
000pyA0OBaHUs 11€Xa, TEXHOJIOTUYECKOTO MPOLIecca, €ro BO3ACUCTBUS HA OKPYKAIOIIYIO Cpeay
(aTMocdepHBIi BO3IyX, BOIY, IIOYBY), HEIOCTATKOB OOHAPYKEHHBIX B MPOIIECCE IKCILTyaTAIHH
JEHCTBYIOIIET0 OYMCTHOTO O0OpYAOBAaHUSA M MYTEH yCTpaHEHHs MX, a TaK K€ MPaKTUYEeCKOoe
000CHOBaHHE TEMBI, KOTOPOE MPEIICTABICHO B BUC IPaUKOB, TAOJIHII, CXEM U TIPOTPaMM;

- IPOEKTHOM YacTH, B KOTOPOM COAEPIKATCA, pPacyeThl MAKCUMAJIbHBIX IPU3EMHBIX
KOHIICHTPAIlMK 3arpsi3HSIONIMX BEIIECTB, HOPMATUBHO JOIYCTUMBIX KOHIICHTPALIUM BPETHBIX
BEIIECTB B CTOYHBIX BOJAaX, COpachIBa€MbIX B BOJHBIE OOBEKTHI, TPUOPUTETHOCTU MPUMECEH,
KOHCTPYKTHUBHBIX OCOOCHHOCTEH MPUPOAO03AMUTHOIO 000pymoBaHUs, €ro 3((HEKTHBHOCTH U
T.I., @ TaK K€ pacCMAaTPUBAIOTCA U pa3pabaThIBAIOTCS CUCTEMBI OYHCTKU Ta30BBIX BBIOPOCOB,
CTOYHBIX BOJI, IIPOLIECCOB TMEPepadOTKU OTXOJO0B, IMPaBHJIa ASKCIUIyaTalldd JCHCTBYIOIIETO
000pyA0BaHUs, IO HOBOM TEXHUKH U TEXHOJIOTHH,

- 3aKJIIOYCHUS;

- JINTEpaTyphl;

-  TPWIOKEHUS - Marepuan, JONOJHSIOMUNA TEKCT TOSCHUTEIHHOM  3aIMCKH.
[TpunoxkeHussMu MOTYT OBITh, Hampumep, rpauueckuii martepuan, TaOmuubl OonbIIOrO 6
dbopmara, pacyeThl, ONMMCAHUE aNMapaTypbl U MPUOOPOB, OMHCAHUE AJITOPUTMOB U MPOTrpamMMm
3aj1a4, pemaeMbix Ha OBM u 1.1.

TDe6OBaHI/I${ K Od)ODMJ'ICHI/IIO MOSICHUTEIBLHOM 3alIMCKHA KYPCOBOTO HDOGKT&/ Da60TBI

1. O6ume TpeboBaHuUs

1.1 CtpaHuLibl MOSCHUTENIBHOMN 3aIIMCKHU JO0JKHBI COOTBETCTBOBATh popmaty A4
(210x297 mm) mo 'OCT 9327 - 60. JlomyckaeTcsi MpeICTaBIsITh HIUTFOCTPAIIUH, TAOJIHIIBI,
pacnieuatku ¢ OBM Ha nucrax popmara A3 (297x420 mm).

1.2 TekcT MOsICHUTENBHOM 3aMUCKHU CIIEAYET pacIoiarath, COOI0Aas CIeayIOHe
pasmepsl noJiei: jieBoe - 20 MM, npasoe - 10 mMm, BepxHee - 20 MM, HUKHEE - 20 MM.

1.3 IIpu BBIOTHEHUH MOSICHUTENBHOM 3aIIMCKU Ha KOMITBIOTEPE PEKOMEHTyeTCs
HaOMBaTh TEKCT Yepe3 MOJITOpa MHTEpBaJia Ha OJHON CTOPOHE JIMCTa, MpuMeHss mpudT 12 wim
14 pazmepa Times New Roman unu Arial. AG3a1blil OTCTyN JOKEH ObITh OJJUHAKOBBIM 110
BCEMY TEKCTY CTaHAapTa U paBeH 10 Mm.

1.4 OnevaTku, OMUCKHU U TpadruecKue HETOYHOCTH, 0OHApy>KEHHBIE B IpOLIecCe
MOJTOTOBKU MOSICHUTEILHOM 3alUCKH, JOMYCKAETCsl HCTIPABIATh MOJYUCTKON MU
3aKpalvBaHueM Oelloi KpacKol M HAaHECEeHHEM Ha TOM K€ MEeCTe HCIPaBIEHHOI0 TEKCTa



(rpadmKku) MAIIMHOIIMCHBIM CIIOCOOOM WJIM YE€PHBIMHA YEPHUIIAMH, TACTON WIJIH TYIIBIO -
PYKOIHMCHBIM CITIOCOOOM.

11.6. Mertoauueckue ykazaHus JUIsi 0OYyYaOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHHON
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYYAIOLINIICS BBITOTHSAET pabOTy IO
3aJJaHUI0 M TIPU METOIAMYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIo
YYaCTHA.

Jns oOyuaromuxcs 1o 3aoyHod (opme OOydeHHs, caMOCTOSITeNbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B npouecce BbINONIHEHHUsSI CaMOCTOSTENbHOW paboThl, y oOywaromierocsi GopMmupyercs
nenecooOpa3Hoe MIaHUpOBaHUE pabouero BpEMEeHH, KOTOPOE TO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBbIKM B YCBOCHMM U CHUCTEMaTH3alMM MPUOOpETaeMbIX 3HAHUM, OOECIeYMBAET BBICOKHM
YPOBEHb YCHEBAaEMOCTH B TNepuojJ OOydYeHHs, IOMOTaeT IOJyYUTh HABBIKA ITOBBIIICHUS
po¢eCCHOHATIBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00yyaroImuxcs sBISIOTCS:

—  y4eOHO-METOMYECKUN MaTepua 1o JUCIUILINHE;

11.7. Meroguueckue yKazaHusi JUIsi OOydYalOMIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

Cucrema OLIEHOK MpHU MPOBEACHUHU TEKYLIETO KOHTPOJIS OCYIIECTBIIAETCS B COOTBETCTBUHI
¢ TtpeboBanusmu [lomokeHuit «O TeKymeM KOHTpOJIE YCIIEBAEMOCTH M IPOMEKYTOYHOU
arrectauuu cryaeHToB ['YAIl, oOy4daroniuxcs o nporpaMme BbICILIEr0 00pa30BaHUD».

JUis TeKyllero KOHTPOJS YCIEBAEMOCTH HCHOJb3YIOTCS BOIPOCHI, MPHUBEACHHBIE B
tabnuue 15.

B teuenue cemectpa oOyyvaromniuecs 3amuaT JadopaTopHbie padboTsI (5 1IT.).

Bce meroanueckue ykasaHUS IO IPOXOXKACHUIO TEKYIIErO KOHTPOJSA YCIEBAEMOCTH
BBIKJIAJIBIBAIOTCS B JTMUHBINA KaObuHeT https://pro.quap.ru/.

Texymmii KOHTpPOJb — 3TO peryJyisipHas NpoOBEpKa YCBOEHHs y4eOHOro marepuaia Ha

OpoTsSKEHUH ceMecTpa. K ero JoCcTOMHCTBaM OTHOCHUTCS CHUCTEMATHYHOCTh, IOCTOSHHBIN
MOHMTOPUHI KauecTBa OOYyYEeHMs, a TakXKe BO3MOKHOCTb OaIbHO-PEUTHUHIOBON OLIEHKU
YCIEeBAaEMOCTH CTYAEHTOB. TeKylIuil KOHTPOJIb OCYLIECTBISIETCA IpernojaBaTesieM B IMpoliecce
BBITTOJIHEHUS] WHAWBHIYAIbHBIX JIOMAlIHUX 3aJaHHii, OTBETOB Ha KOHTPOJIGHBIC BOIPOCHI,
pelIeHns] NPaKTUYEeCKUX KEHCOB WM B pPEXHME TPEHUPOBOYHOTO TECTUPOBAHMS, C IIEIIBIO
NOJy4YeHUs HHPOPMALIUH O:

- BBIMOJIHEHUM oOOydarommMmucsi TpeOyeMbIX JAEHCTBHM B mpolecce y4ueOHOM
JESTEIBHOCTH;

- IPaBUIILHOCTH BBITIOJTHEHUS TPEOyEeMbIX JICHCTBHIA,

- COOTBETCTBUU (hOPMBI IEHCTBUS JAHHOMY 3Tally YCBOEHHUS yueOHOro MaTepuara;

-bopMHpOBaHUM  ACHCTBUS C  JOJDKHOM  Mepoil  00OOIIEHUs,  OCBOCHUS
(aBTOMaTU3UPOBAHHOCTH, OBICTPOTHI BBITIOJIHEHUS U JIp.) U T.1I.

Texymuii KOHTpOJb MO Y4YEOHBIM JTUCHUIUIMHAM IPOBOJUTCS B IpeAenax y4dyeOHOro
BpPEMEHH, OTBEIEHHOIO HA COOTBETCTBYIONIYIO YUEOHYIO TUCIMIUIMHY KaK TPaAUIIMOHHBIMH, TaK
¥ MHHOBAIIMOHHBIMHM METOAAMH, BKJIIOUAsi KOMITBIOTEPHBIE TEXHOJIOTHH.
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11.8. Metoauyeckue ykazaHus Al OOyYarOUIUXCs MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTalluu.

[IpomexyTounas  arrecranus  OOydYaIOIMIUXCS — MPEAyCMaTpUBaeT  OIICHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIIbHBIX PE3yJbTAaTOB OOyYeHHS 1O AucIuIuinHe. OHa BKIIOYACT B
ce0st:

— D9JK3aMeH — (opma OLIEHKH 3HaHWH, MOJNYYCHHBIX OOYYaroIIMMCS B IPOIECCe
W3YYCHHS BCCH NUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSITENILHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JUIS PEUICHUs] MPAKTUYECKUX 3aJlady. JK3aMeH, Kak IpaBWJIO, MPOBOJUTCS B
NepuoJi HK3aMEHALIMOHHOM CECCMM U 3aBEepIaeTCs aTTeCTAllMOHHOW OLICHKON «OTIIMYHOY,
«XOpOIIOY, «yIOBIETBOPUTEIBHO», KHEYIOBJIECTBOPUTEIBHOY.

B Tedenue cemecTpa IIs JOMyCKa K AK3aMEHY CTYACHTY HEOOXOIMMO CIIaTh HE MEHEe
50% mpakTHYeCKux pador.

Cucrema OLICHOK IPH MPOBEICHUU TEKYIIET0 KOHTPOJS U MPOMEKYTOYHOU aTTeCTalluu
OCYILECTBIISIETCA B COOTBETCTBUU C PYKOBOJSIIUM JOKyMeHTOM opranuzauuu PJIO T'VAIL
CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTpPOJE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu
CTYJEHTOB M AacCIHMpPAHTOB, OOyYaroIIMXCS MO OOpa3oBaTeIbHBIM MPOTPaMMaM BBICHIETO
obpaszoBanus B 'YAID» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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