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AHHOTaNINA

HucuumumHa  «CoBpeMEHHBIE  CHCTEMBl  3alUTHl  THAPOCHEpPb»  BXOIUT B
o0pa3oBaTelbHYI0 MPOrpaMMy BbICIIEr0 o0Opa3oBaHUs — Mporpammy OakajgaBpuaTa IO
HanpasieHuto mnoxarotoBku/ cnenuanbHocTH  20.03.01  «TexHocepHas 0e30MacHOCTH
HanpaBieHHOCTH «VIHXKeHepHas 3alluTa OKpy’Karolled cpelpl». JucuumimHa peanusyercs
kadenpoit «NeS».

JlucuuiuinHa HalesleHa Ha (QOpMHUPOBAHUE Y BBIITYCKHUKA CIIEIYIOIUX KOMIIETCHIIMIA:

[IK-6 «CnocobeH NpoeKTHPOBaTh OOBEKTHl HMHKEHEPHOH ESATEeNbHOCTH B COCTaBE
KOJIJIEKTHBA»

[IK-7 «CnocoOeH mnpuHUMATh Yy4yacTHe B HMHXKEHEPHBIX pa3pabOTKax IMPOEKTOB
IPOM3BOJICTBA U OUUCTHBIX COOPYKEHUI»

ConepxaHue TUCHMIUIMHBI OXBAaThIBAET KPYT BOIMPOCOB, CBA3AHHBIX C TOJIYYCHHUEM
TEOPETUYECKUX 3HAHMHM U NPAKTUYECKUX HABBIKOB JJIs BBIOOpPA M pacyera CHUCTEM 3allUThl
rUIpocephl U HKCIUTyaTalli COBPEMEHHBIX CHCTEM OYHUCTKU CTOYHBIX BOJ MPEANIPHITHH.

[IpenonaBanue AMCUUIUIMHBI IPEIyCMaTpUBAET cieAyroie GopMbl OpraHu3aluu
y4e0HOT0 MpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS pad0Ta 00yJarOIIErocs.

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

OOmast TpyAOEMKOCTh OCBOCHMS IUCLHMIUIMHBI COCTaBiseT 4 3a4eTHbIX eAuHulbl, 144
yaca.

SI3pIK 00y4EeHUS 110 TUCLUIIIIMHE KPYCCKUHN »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

emn AWCHMIUIMHBI: O3HAKOMIIGHHE CO CTPYKTYypod THApochephbl, C METOJaMH H
YCTPOMCTBAMH, MPUMEHIEMBIMU TPH 3alluTe THIAPOchEephl OT TEXHOTEHHOI'O BO3JICHCTBUS;
MOATOTOBKA CIEIUATMCTOB K YYaCTHIO B IIPOBEICHUHM HAYYHO-HUCCIIEAOBATEIbCKUX U TTPOCKTHO-
KOHCTPYKTOPCKHX pa0OT, HAMPABICHHBIX HA CO3JIaHUE HOBBIX METOJOB W CHCTEM 3aIlUThI
ruapochepsl.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKaAMHU
00pa3zoBaTeNbHBIX OTHOIIICHUH, 00pa30BaTeIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30BaHMs (ajiee —

OI1 BO).

1.3. IlepeueHp IaHUPYEMBIX PE3YIBTATOB OOYUEHHS 10 JUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3ynbTatamu ocBoeHus OI1 BO.

B pesynbprare nm3yueHMs MUCHMIUIMHBI OOyYaroluiics IOJDKEH o0iajarh CieqyouMH
KOMIIETEHIIMSIMU HJT UX Y4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmunua 1 — [lepeyeHp KOMIETEHIMKA U HHIMKATOPOB MX JOCTHKCHHS
Kon n
Kareropus (rpynmna) Kon v HanMeHOBaHNE HHAUKATOPA JOCTHKECHHUS
KOMIIETEHIIUH HAHMCHOBATHE KOMIETEHIIUU
KOMIIETCHIIMH
[1K-6.3.1 3HaTh METOIBI pacueTa 1 00OCHOBAHUS
9KOJIOTMYECKUX PUCKOB IIPU pa3paboTKe MPOEKTOB
paclIpeHust U PeKOHCTPYKIIMU OOBEKTOB
[1K-6 Cniocoben JIEHCTBYIOIIUX TPOU3BOJICTB, a TAKXKE
IIPOEKTUPOBATH CO3/1aBaEMbIX HOBBIX TEXHOJIOTHH U
[TpodeccuonanpHbie | 0OBEKTHI o0opynoBaHus
KOMIIETEHLINU MHKEHEPHOU [TIK-6.Y.1 ymMeTh BbIIEIATH OCHOBHBIE (DaKTOPHI,
JIeSITEJIbBHOCTH B BIIUSIIOLIUE HA SKOJIOTMUYECKYI0 O€30M1aCHOCTb, B
COCTaBE€ KOJUIEKTUBA | IPOEKTaX pacIIUpPEHUs U PEKOHCTPYKLUU
JEHCTBYIOIIMX MPOU3BOJICTB, a TAKKE
CO3/1aBaEMbIX HOBBIX TEXHOJIOTHH 1
00opy10BaHUS
I1IK-7.3.2 3HaTh COBPEMEHHBIE TEXHUYECKHE U
TEXHOJIOTMYECKHUE PELIEHUs CO3/1aHUs
IIPOU3BOJICTBEHHBIX CUCTEM U COOPY>KEHUH
OUYUCTKU CTOYHBIX BOJ
[IK-7.Y.1 yMeTp BBISIBIATH U aHAIU3UPOBATh
ITK-7 Cnocoben MPEeUMYLIECTBA U HEAOCTATKU BapUAHTOB
IIPUHUMATD YYacCTHE | MPOEKTHBIX PELICHUM, OLICHUBATh PUCKH,
B MHKEHEPHBIX CBSI3aHHBIE C pean3alnen mpoeKTa
[TpodeccruonanbHble | pazpaboTkax [1K-7.B.1 BnaseTh HaBbIKAMH UCIIOJIb30BAHUS
KOMIIETEHIIUU MIPOEKTOB COBPEMEHHBIX HH(POPMAIIMOHHO-
IIPOU3BOJICTBA U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCJIE
OUYHCTHBIX MIPOrpaMMHOTO o0ecreueHus, HeOOXOAUMOrO JJIs
COOPYXKEHUI IIPOEKTUPOBAHMSI IPOU3BOJICTBEHHBIX CUCTEM U

COOPYEHHUI OYHUCTKH CTOYHBIX BOJI
TIK-7.B.2 BnaneTs HaBLIKAMHU BBITTOJIHEHUS
HEOOXOIUMBIX PaCUeTOB, MOATBEPKIAFOIINX
I0KA3aTeNM, YCTAHOBJIIEHHBIE TEXHUYECKUM
3aJIaHIEM

2. Mecro nuctuIuIHHEL B cTpykType OI1




JucnurnmuHa MokeT 6a3upoBaThCs Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YYaIOITUMUCS
IPY U3YyYCHHUHU CIICAYIOUINX JUCIUILINH:
— «DU3NKO-XMMHYECKHE OCHOBBI 0€30MTaCHOCTHY,
— «IHKeHepHast DKOJIOTHS,
— «DKOJIOTHYECKHUE MPOOIIEMBI OTPACICH TPOMBIIIJICHHOCTH M OCHOBBI ITPOMBIIIICHHON
JKOJIOTUI,
— «OCHOBBI XUMHUECKOW OE€30MaCHOCTH,
— «TeopeTnyeckre OCHOBBI 3AIIUTHI OKPYIKAIOIIECH CPEabI».
3HaHus, MOJyYSHHBIC ITPH U3YYCHUH MaTepualia TaHHOW JUCIUILTUHBI, UIMEIOT KaK
CaMOCTOSITENIbHOE 3HAUeHUE, TaK U MOTYT UCIIOIB30BATHCS MPU U3YUCHUH IPYTHX JTUCIHUILIINH:
— «[IpoexTupoBaHHEe CHCTEM KOHTPOJIS U YIIPABICHHS BOJTOOYHCTKOI,
—«[IpoekTHpOBaHUE CUCTEM OYUCTKH CTOYHBIX BOIIY,
— «IToaroroBKa BBITYCKHOM KBaTU(UKAITTOHHONH pabOTh».

3. OOBEM ¥ TPYIOEMKOCTD JTUCITUTUIAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JMCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHJIOB Y4eOHOMU
paboTHI 10 TUCUIHUTUIMHE (M PACIIPEICTICHIE ITOW TPYTOEMKOCTH IO CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Tabmuua 2 — O0beM U TPYA0EMKOCTh TUCIUILTNHEI

TpynoemMKoCTs 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0MO6KU 17 17
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:
nexuun (J1), (gac) 17 17
npakTuyeckue/cemuHapckue 3anstus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoil mpoekT (padota) (KII, KP), (4ac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (vac) 74 74
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 IO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYIOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pawenm TEMBI JUCITUITIIMHBI HeKHHH 13 (C3) 1P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 7
Pasnen 1. Bonnsie pecypcsr mupa. CoctaB u 2 5 9
cTpoeHue ruapocdepsl. Bona u ee cBoiicTBa.




Pa3nea 2 MupoBoii okeaH. I'uaponorust pex 2 9

Pa3znen 3. HenoaBuskHbIE BOJIBI CYIIIH. 2 9

['uaponorust o3ep, 00JIOT.

Pa3znea 4. [log3eMHbie BOJIBI. 2 9

Pa3znea S. ['uaposiorus negHUKOB 2 9

Pasnen 6. Dxonornyeckoe HOPMUPOBAHUE BOIbI 9 2 10

BOJIHBIX OOBEKTOB.

Pa3nea 7. Dxosornueckuii MOHUTOPUHT 2 10

MOBEPXHOCTHBIX BOJIHBIX 00beKTOB B Poccuu.

Pasnen 8. CoBpeMeHHBIE CUCTEMBI 3AIUTHI 3 9

ruapocdepsl.

Hroro B cemectpe: 17 17 74
Uroro 17 0 17 0 74

IIpakTrueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0y4JaloIMMUCA  OINpPENETICHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ OyZ;yuiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH IIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIMOHHOTO [TUKIIA

Howmep pazpena | Ha3BaHue U coiepKaHUe pa3ejaoB U TEM JICKIMOHHBIX 3aHSITUN

Boansbie pecypcnl mupa. CocTaB u ctpoenne ruapocdepsi. Boaa u ee
CBOJiCTBA.

Crpoenue ruzipocdepsl. XapakTepucTHKa BOAHBIX PECYPCOB MHpA.
Bonanerii 6ananc. [TorpeOurtenu npecHoit Boabl. [Ipobnema uncToil BoJbI.
AHTponoresHoe Bo3zaencTBre Ha ruapochepy. OTpaciau MpOMBIIUIEHHOCTH U
UX y4acTue B 3arps3HEHUH BOAHBIX 00beKTOB. [locnencTBus 3arpsi3Henus
Paznen 1 ruapocdepsl.

CrpykTypa *)xuaKkoit Boasl. Bogopoansie cBsizu B Boge. OCHOBHbIE
¢u3nyeckue cBoicTBa. XUMHUYECKoe paBHOBecHe. OKHCIUTEIbHbBIE U
BOCCTaHOBUTENbHbBIE CBOWCTBA BO/bI. CTPYKTYpa BOJAHBIX PACTBOPOB.
PacTBoprMOCTb razoB B Bojie. PacTBOpMMOCTB TBEPABIX BELIECTB B BOJIE.
Binmstaue Temneparypsl BOJbI Ha CKOPOCTh peakuuu. [ 'uaponns conei B
IIPUPOJHON BOJIE.

Muposoii okean. I'ngposiorus pek.

Cocras u cTpykTypa MupoBoro okeaHa. ®u3nKo-XMMHUYECKHE CBOMCTBA
oKeaHnuyeckou Bojbl. Pois MupoBoro okeana Ha 3emie. YpoBeHb OKEaHOB U
Mmopei. Penbed maa MupoBoro okeana. J[JoHHbIE OTJIOKESHHS.
TeMneparypHbIi peXUM OKeaHW4YeCKuX BoJ. Kinnmar okeana. [[BrmxeHue
BO/bI B MHUpoBOM okeaHe. OkeaHnuecknue TeueHus. 1 [punmBel 1 OTIUBBI.
OkeaH Kak cpefia )KM3HU U UCTOYHHUK IIPUPOJHBIX PECYPCOB OPTAHUYECKOTO
IIPOUCXOXKAECHNA. AHTPOIIOTEHHOE BO3eiicTBIE HA MUPOBOi1 OKeaH.

Peku. Peunsle cuctems! u cTpoeHue ruaporpapuyeckoii cetu. Peunsie
OacceitHbl 1 Bojiopazienbl. Teuenne Bosibl B pekax. Pacxonsl pek. Trepabrit
cToK (cHoc) pek. [Iutanue pek. Tunel BOAHOTO pekrMa U KIMMaTHYecKas
kiaccugukanus pex. PerynupoBanue ctoka. CTOK BOJI C CyIIU M BOJHBIH
OanaHc. 3aBUCUMOCTb CTOKA OT KJIMMaTa, MOYBEHHOTO MOKPOBa, penbeda.
BinsiHue pactutenbHocTH Ha cTOK. Kopa BeIBETpHBaHUS M CTOK. 3HaUCHHE

Pa3znea 2




03€ep U1l PETYJIMPOBAHUS CTOKA. XO3AUCTBEHHAS ACATEIbHOCTD JIFOAEH U
BOJHBIN OanaHc. Pacnipenenenre cToka 1mo 3eMHOW TOBEPXHOCTH.

Pa3zpgen 3

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

Oszepa. [IpoucxoxaeHne 03epHbIX KOTIOBUH. PU3HUKO-Teorpaduyeckue
ycioBusi oOpa3oBanus o3ep. Bognas macca o3ep. Bogoxpanunuia.
XUMHUYECKUH, TEINIOBOU PEXKUM U IMHAMUKA 03€pHOU BOJIbI. O3€po Kak
IKOCHCTEMA U cpejia sku3HU. bonora. Y cnoBus obpa3zoBanus U
pacnpoctpanenue. Tumnsl 60J0T.

Pa3znen 4

IToa3eMHBIE BOABI.

['paHMIIBI ¥ TOPU3OHTHI MMOJ3EMHOM YaCTH THAPOCHEPHl. XapaKTePUCTUKA
TPYHTOB I10 UX OTHOILICHHUIO K Bojie. [ pyHTOBast BOJIa — MPOUCXOKICHUE,
BH/JIbI BOJIBI B TTIOYBOTPYHTAX. 30HAJTLHOCTh M PETHOHAIIBHOCTD IPYHTOBBIX
BoJ. Beunas mep3nora. Apre3nanckas BoJa.

Pa3nea 5

I'mapoJiorus JieTHUKOB.

Jlennuku. MaTepuKOBOE M TOPHOE OJICJICHEHHsI. 3HAUEHUE MECTHOTO
KJIUMaTa JiJIs OJIe/IEHEHUs] TOPHBIX CTPaH U OCTPOBOB. 3HaUEHUE penbeda st
oJieJIeHeHUsI TOpHBIX cTpaH. Camopa3BuTHe JieMHUKOB. [IpeBpaliieHue cHera B
nen. CTpoeHue U IBKeHue JIeAHUKOB. L{uki onenenenus u kiaccupukanus
neaHukoB. COBPEeMEHHOE 0JIe/ICHEHUE 3eMITH.

Pasznen 6

JK0JIOrnYecKOe HOPMHUPOBAHME BOJAbI BOAHBIX 00bEKTOB

Hopmupoanue kadecTBa BoAbl. BUibl 1 KaTeropruu BOJOMOIB30BAHMS.
[IpenenbHO qOMycTUMAast KOHIEHTPALUS BELIECTBA B
BOJIE BOJIOEMA X035MCTBEHHO-TIUTHEBOTO U KYJIbTYPHO-OBITOBOTO
BOJONOJIb30BaHus. [IpenenbHo nonycTrmas KOHUEHTpalys BEECTBA B BOJIE
BOJIOEMA, HCITOJIb3YEMOTO ISl pHIOOX03HCTBEHHBIX 1enell. JInmutupyromue
nokazarenu Bpeanoctu (JIIIB). HopmatusHo-gomyctumsiii copoc (HJC)
CTOYHBIX BOJI TPOMBIIIICHHBIX MIPEATNPUITUM.

Paznen 7

IKOJIOrH4eCKHii MOHUTOPHHI MOBEPXHOCTHBHIX BOJHBIX 00bEKTOB B
Poccumn.

CrpyKkTypa rocy1apCTBEHHOI'O 3KOJIOTMYECKOIO MOHUTOPHHT .
['ocynapcTBeHHBINM BOIHBIN KagacTp. Buasl u 3amaun Habm01eHMI 3a
KaueCTBOM MOBEPXHOCTHBIX BOJ. OpraHuzaius CeTH MyHKTOB HaOII0IeHHI
3a MTOBEPXHOCTHBIMH BOJIHBIMU OOBEKTaMH. Y CTAHOBJIEHHE MECTOTIOJIOKEHUS
CTBOPOB B MyHKTax HabmoaeHuil. [IporpaMMbl HaOIIOEHHI 32 KAaUeCTBOM
BOJIBI.

Pasznen 8

CoBpeMeHHBIE CHCTEMBbI 3aIIUThI THAPOchepbI

HJT ouncTku CTOYHBIX BOJI. TEeXHUKO-2KOHOMHUYECKHE 000CHOBAHUS
BbIOOpa CXEM OUYHCTHBIX COOpPYXEHHMH. [[pUHIMITBI ONTUMU3AIMM CTAHLINH.
Tunosble ounCTHBIE CTaHIUU. OOIIME CXEeMbl CTAHIIUH 7151 OYUCTKU CTOYHBIX
B0JI. COBpEeMEHHbIE CUCTEMBI I''TyOOKOH OYMCTKH CTOYHBIX BOJT
(97K TPOXUMHUECKHE METO/Ibl, MEMOpaHHBIE METO/I, COPOLIMOHHbBIE
MeTo1b1). CoBpeMEHHbIE TEXHOIOTUN 00pabOTKH OCaIKOB CTOUHBIX BOJ U
IPOU3BOJICTBEHHBIX IILIAMOB.

4.3. Tlpaktuyeckue (ceMUHApCKUE) 3aHATUS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTh IPUBEIEHBI B TAOIHUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYIOEMKOCTh




N3 Hux Ne
Ne | Tembl npaktrnueckux | ®OOpMbI NPaKTUUYECKUX | TpPyHOEMKOCTb, |IPAKTUYECKOU |pa3jaeiia
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
("ac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh IPUBEACHBI B Ta0OHIIE .
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJI0OEMKOCTh
N3 Hux Ne
No HanmMeHnoBanwue 1a00paTOpHBIX TpynoemMKocTb, | IpakKTUYECKOM | pa3jena
/1 pabot (gac) IIOATOTOBKH, | JUCIIHUII
(dac) JINHBI
Cemectp 7
Hay4no-uccnenoBarenbckas padora:
1 «MccnenoBanue KayecTBa BOJIbI B 5 2
pekax u o3epax r.CaHKT-
ITerepOypra»
AHanu3 Bojbl peku Moiika
9 (LIBETHOCTH, MyTHOCTb, KECTKOCTb, 4 2 9
COJIepKaHNE MOHOB TSHKEIIBIX
METaJUIOB, CYJIb(aTOB, XJIOPUJIOB)
Amnanu3z Bojbl o3epa Jlonroe
3 (LIBETHOCTH, MyTHOCTb, KECTKOCTb, 4 9 3
COJIepKaHNE MOHOB TSHKEIIBIX
meTasoB Cu2+, FeoOr1, HUTPaToB)
Amnanu3 Bonbl pexu Hesa
4 (LIBETHOCTH, MYTHOCTb, )KECTKOCTD, 4 2 2
COJIepKaHNE HOHOB)
AHanu3 NoJy4YeHHbIX Pe3yJIbTaTOB U
5 BBIBOJIbI O COCTOSIHUM U3yU€HHBIX 3 5 7
BOJIHBIX 00BEKTOB T.CaHKT-
[TerepOypra
Bcero 17

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITIOTHEHUE KypCOBOW PabOTHI
VY4eOHBIM MJIaHOM He MPEAYCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJatoNIIXCs
Bunasl camoctosiTensHON paboOThI U €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0uLe 7.




Tabmmma 7 — Buasl caMOCTOSITEIbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3yueHne TeoOpeTUYecKoro Marepuasia
24 24
qucuurnHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimosnnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jomamnee 3amganue (/13)
KonTtposbabIe paboThl 3a09HuKOB (KP3)
IToaroroBka K MpOMeEXyTOYHOMU
30 30
arrectanuu (I1A)
Bcero: 74 74

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENTEHOU PadOThI 00yUYaIOMIUXCS IO JUCIHUIUTHHE (MOJTYIIIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpuraibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06y11a101111/1xc;1 YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX M3JaHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeyaTHBIX U JIEKTPOHHBIX YUEOHBIX H3TaHUH

KonuuectBo
AK3EMILISIPOB
HIudp/ B OubnuoTeke
URL apec bubnuorpaguyeckas ccbuika (kpome
3IEKTPOHHBIX
9K3EMILISPOB)
Pognonos A.W., Ky3nenos FO.I1., Conosses I'.C.
(658.P60) 3amuTa Onocgepsl OT IPOMBIIUIEHHBIX BHIOPOCOB — dO(3), CO(12)
M.: Xumus, Komoc, 2005, 385c.
bapanos JI.A. Ilporecch u anmapatsl. Y4eOHUK. -
(681.2.524) M.: Akagemus,2005.-302c. PO(12), CO(40)
Konecuuko C.M. Dxonornyeckmue OCHOBBI
(502/K60) npupoaononas3zoBanus.- Poct on//l.: MapT, 2005.-334c. PO(1), CO3)
(353.K17) Kanbeirun B.I'. [IpomsbinuienHas sxonorus. Y. ®O(1), CO(15)

ITocobue.- M.: Axagemns,2004.-431c.

- I'OCT 17.1.3.07-82 Oxpana mpupoasl. ['mapocdepa. | @DO(1),CO(15)
HpaBI/IJ'Ia KOHTpPOJIA KadeCTBa BOABI BOAOEMOB U
BOJ0TOKOB.- M.: M31-Bo cTannapros, 1982.-8c..

- I'OCT 17.1.5.05-85 Oxpana mpupoasl. ['mapocdepa. | DO(1),CO(15)

OO6ume TpeboBaHust K 0TOOpPY MPOO MOBEPXHOCTHBIX U
MOPCKHUX BOJ, JIbJIa U aTMOCHEpHBIX 0caakoB - M.: U3a-
BO cTaHJapToB, 1985.-12c.

http://znanium.c
om/catalog.php?

bookinfo=5199
920

Jlyxanun A.B. [Ipomneccsl 51 arnmnaparsl
OMOTEXHOJOTMYECKONH OYMCTKH CTOYHBIX BOJ: YueOHOe
noco6ue/Jlykanun A.B. - M.: HUL] UH®PA-M, 2016. -
242 c.



http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=519990

http://znanium.c | Jlykanua A.B. VHxeHepHass SKOJOTHS: TMPOLECCHl H

om/catalog.php? | anmaparbl OYHMCTKH CTOYHBIX BOX M TMEpPEpabOTKH

bookinfo=5562 | ocankoB : yue6. mocodue / A. B. Jlykanun. — M. :
00 NH®PA-M, 2017. — 605 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX Ui OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedeHb DIEKTPOHHBIX 00pPA30BATEIBHBIX PECYpPCOB HH(OPMALMOHHO-
TEJICKOMMYHHUKAMOHHOU ceTr «VHTepHeT»
URL anpec \ HanmeHnoBanue
Ilepuoauyeckue u3aHus
http://www.kalvis.ru/ Kypran «3kos0orusi 1 MpoMbIIUIEHHOCTh Poccnny
http://vodoochistka.ru/ Kypnan «Bomoounctkar»
http://ecovestnik.ru/ Kypuan «Jkosnorus ypOaHU3UPOBAHHBIX TEPPUTOPUII»
http://www.ecoindustry.ru/ Kyphan « IKoJI0rHs MPOU3BOJICTBA»

https://vk.com/club43432547 | Xypuan «CripaBOYHHUK IKOJIOTa

Pecypcbl nnpopmannonHo-TesekoMmMyHnkaunonHoi cetu UHTEPHET

http: //www.wri.ore caiiT IHCTUTYTa MUPOBBIX TPUPOIHBIX PECYPCOB
http: // www.unep.org caiit [Tporpammbel OOH 1o okpyskarorien cpejie
http://science.quap.ru ITopran Hay4HO#M ¥ MHHOBAIIMOHHOM nesTenbHocTH [V ATl

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 oOecHeueHus, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecredeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmeHnoBanue

[Iporpamma «HAC-Dxonor»

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoliecca Mo AUCIUILTHHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabauna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuanbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTLUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl



http://znanium.com/catalog.php?bookinfo=556200
http://znanium.com/catalog.php?bookinfo=556200
http://znanium.com/catalog.php?bookinfo=556200
http://znanium.com/catalog.php?bookinfo=556200
http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
https://vk.com/club43432547
http://www.unep.org/

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOW 0a3bl (pu HEOOXOMMOCTH)
2 | MynbTuMenuitHas ICKIIMOHHAS ay TUTOPHS 14-03
5 | CneumanusupoBanHas 1aboparopus «Ha3Banue» 51-07
6 Crenn 51-07

10. Omnenounble cpencTBa s MPOBEACHUS TPOMEKYTOUYHOMN aTTECTAI[UU
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TPOMEKYTOYHOH aTTECTAllUU
00y4Jaronuxcs no IUCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCTalluU

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH Cnucok BOMPOCOB K IK3aMEHY;
TecThl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOJYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu olieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUI

OrieHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMIIETCHITHN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMHpasiCh Ha 3HAHWS OCHOBHON W JIOTIOJHHUTEIHHOM JUTEPaTyphI,
TECHO TPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— CBOOOJIHO BJIQJICET CHCTEMOM CIICIMAIN3UPOBAHHBIX OHITHIA.

COTIIMYHO»
(GavTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYILIECTBY WM3JlaraeéT €ro, ONWUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPBHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUSI C MPAKTHYECKOW JESITEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITHATN3UPOBAHHBIX TTOHSATHH.

«XOPOLIIO»
«3a4TEHO»

— o0yyaromuiicss yCBOWJI TOJIBKO OCHOBHOW MPOTpaMMHBINM MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONMHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPyJHEHUsI B MPaKTUYECKOM NPUMEHEHUU 3HAHWUM
HaIlpaBJICHUS;

— cnabo apryMEHTHUPYET Hay4IHBIC MTOJ0KEHNS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOM CIIeMAIU3UPOBAHHBIX OHSITHIA.

«YHOOBJICTBOPUTCIIEHO»
GauTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TEHO»

MarepHana;
PAacCMOTPEHHH TMPOOJIEM B KOHKPETHOM HaIPaBICHHUH;

— HE MOXXET apryMEHTHPOBATh HAyYHbIE MTOJIOKEHNUS;
— He GOPMYJIUPYET BBIBOJIOB M 0000IIICHUI.

— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO
— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  MPH

— UCIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IPUMCHCHHU N 3HaHHI>i;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3amMeHa peIcTaBlIeHbl B Tadimie 15.

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

Ne /i [lepedens BOompocoB (3a1a4) JUisl 9K3aMeHa Kon
MHAMKATOpa
Kon
Ne mi/mm [lepedenn BOmpocoB (3a1a4) Il 9K3aMeHa
UHIMKaTopa
1 Knaccudukaiusi BOJHBIX PeCypcoB [1K-6.3.1
2 OcHOBHBIE ICTOYHHKH 3arpsi3HEHUS THApochepsl [1K-6.Y.1
3 OcHOBHbIE (M3UYECKHE CBONCTBA BOIBI T11K-7.3.2
4 IIyTH yMEHBIIEHUS 3arPsI3HEHHOCTH CTOYHBIX BOJ [K-7.¥.1
5 Buibl 1 kaTeropuu BOJIONIOIb30BaHUS I1IK-7.B.1
6 TpeOGoBaHMsI K KAYECTBY BOJI M MX KJIACCH(UKAIIUS [1K-7.B.2
7 JlumuTHpyronye nokasareyiu BpeIHOCTH I1K-6.3.1
8 ["ocyapCTBEHHBIH YKOJIOTHYECKUH MOHUTOPUHT THIPOChEpHI [IK-6.Y.1
9 Krnaccudukaiys METo10B OYMCTKH CTOYHBIX BOJI I1K-7.3.2
10 CoopyeHus 1l OMOJOTHYECKON OUYHMCTKH CTOYHBIX BOJI IIK-7.V.1
11 OcHOBHbIE IPUHLIUIIBI HOPMUPOBAHUSI COPOCOB B BOJIHBIE OOBEKTHI [IK-7.B.1
12 OBTpoduKaIusa BOJHBIX 00bEKTOB. OMUTOTpOodHBIE 03€pa U UX K-7.B.2
HBOJIIOLIUSL.
13 OxpaHa No3eMHBIX BOZ OT 3arpsisHeHuil. Posb moa3eMHbIX BOJ B K-6.3.1
NepeHoce 3arpsi3HeHUN
14 Posib KuCIIOpO/1a B )KU3HEAEATEIIbHOCTU BOJHBIX OOBEKTOB. IIK-6.Y.1
15 ITporecchl HAKOMJIEHHSI U PacX0/10BaHMsI KMCIOPOAA B BOJIE. [1K-7.3.2
16 N3mepenne ypoBHs opranndeckux 3arpszHennii: BIIK, XIIK, nx K-7.Y .1
IPUHIUIHAIBHOE OTINYNE
17 Ponb HuTpatoB u ¢pocdaros B 3BTpou3annuy BOAHBIX 0OBEKTOB. K-7.B.1
XUMHYECKOE U OMOJOTHUECKOE PEryIMPOBaHUE ITUX MPOIIECCOB. o
18 ['maposorust pex, o3ep I1K-7.B.2
19 ['unposorust 6010T I1K-6.3.1
20 ['uaposiorust MoI3eMHBIX BOJT [1IK-6.VY.1
21 Pons MupoBoro okeana Ha 3emiie I1K-7.3.2
22 DKoJIornyeckoe HOPMUPOBAHHUE BOJIbI B BOJHBIX 00BEKTAX ITIK-7.V.1
23 ['uaposiorust I THUKOB [IK-7.B.1
24 OKOJIOrH4YeCcKHii MOHUTOPHHT BOJHBIX 00BEKTOB I1K-7.B.2
25 CoBpeMEHHBIE CUCTEMBI OUYUCTKHM CTOYHBIX BOJ I1K-6.3.1
26 OuucTKa CTOUHBIX BOJ METOJIOM a/ICOpOLIUU IT1K-6.VY.1
27 HNonHbIi 0OMEH 11 OYUCTKHA CTOYHBIX BOJI I1K-7.3.2
28 MemOpaHHBIe METOJIBI JUIsl OYMCTKH CTOUYHBIX BOJ [IK-7.¥.1
29 OO6patHbIil 0cMOC U yIbTpadUIbTPALIUS ISl OYMCTKU CTOUHBIX BOJ I1K-7.B.1
30 DNEKTPOXUMHUYECKHE METO bl U3BJICUEHUS 3arpA3HSIONINX BEIIECTB U3 K-7.B.2

BOJIBI




Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

npejcTaBieHbl B Tabuie 17.

Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOI pabOThI

Ne n/n =
KypCOBOi paboThI

[TpuMepHBIii IepeYeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BIITOIHEHHS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

BOHpOCH 41 IIPOBCIACHHA HpOMeHQYTOqHOﬁ arrecraiiii B BHAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — IlpuMepHBbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne n/mt | [IpumepHBIii TepedeHb BOPOCOB IS TECTOB

Kon
WHJIUKATOP
a

IM'aapocdepa — sto:

a) Bo3yIIHas 000Jiouka 3eMiu;
0) BoHAst 000109Ka 3eMIIH;

B) TBepJasi 000J04Ka 3eMITH.

I1K-6.3.1

KommgecTBo BojibI B THApOchepe:
a) yBEIMYNBACTCS,

0) yMEHbIIIaeTCs;

B) OCTaeTCsl HEM3MEHHBIM.

I1K-6.Y.1

MonekyJsia BOJIbl UMEET BU/I:
a) Ky0a;

3 0) TeTpa’pa;

B) NPU3MBI;

T') IUPAMHU/JIBI.

I1K-7.3.2

JIBIDKYIIIUMH CHJIaMU KPYTOBOPOTA BOJIbI SIBIISIETCS:
a) COJIHEYHAsl SHEPTusi;

0) Betep;

B) CIapeHue

IIK-7.¥.1

TemmepaTypa moBepXHOCTHBIX BOJ MHpPOBOTO OKeaHa OT IKBaTopa K
MOJIFOCAM:

5 a) MOHMKAETCS;

0) MOBHITIIACTCS;

B) HE U3MEHSIETCH.

I1IK-7.B.1

ModeKybl BOJIBI CBSI3aHBI APYT C IPYTOM ITOCPEICTBOM:
a) NOHHOU CBSI3H;

6 0) BOJIOPOTHOM

CBSI3U;

B) KOBAJICHTHOH CBSI3H.

[IK-7.B.2

Bopa 3annMmaer:
7 a) 75% mnoBepxHOCTH 3eMiIn;

0) 80% moBepXHOCTH 3eMJIH;

I1K-6.3.1




B) 50% MOBEpXHOCTH 3eMJIN.

KpyroBopoT BoibI — 3T0 BOTZOOOMEH MEXKILY:
a) atmocdepoii u muTochepoi;

8 0) armocdepoit [IK-6.V.1
u 6uochepoii;

B) CyIICH U OKEaHOM.

YacTb 3eMHOH ITOBEPXHOCTH, C KOTOPOM peKa I0JIydaeT CBOE IIUTAHUE,
Ha3bIBACTCS:

9 a) BogocOpocom; I1K-7.3.2
0) BogocObopom;
B) BOJIOCJIMBOM

Mops 1 OKeaHbl COeTMHSOTCS JPYT C IPYroM:
a) IPOTOKOI;

0) KaHaJIOM;

B) IIPOJIMBOM.

10 I1K-7.V.1

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmoTtpeno

10.4. Meroguueckue  Marepuaibl,  ONpPEACHSAIONIME  HPOIEIyphl  OICHHWBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX dTanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAep)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTUpPYOIUX MOPSIAOK U IPOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyi 00ydaromuxcs
I'VAIL

11. Meroanueckue yKazaHus st 00yJaroIIUXCs IO OCBOGHUIO TUCITUTLIAHBI

11.1. MeTtoauueckre yKa3zaHus [N OOYYarOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana .

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEHWE ydeOHoro marepuana. HasHaueHWE COBPEMEHHOH JICKIIUU B
pamMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIHUsS BBIMOIHSAET METOJ0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOpMAIMOHHYI0 (QyHKIMU. JIKIHMS pacKphIBaecT MOHATHHHBIN anmapat
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTTHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOITUMHUCS JICKIIMOHHOTO MAaTepHaa;

— TIONyYeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OIPEENSIETCS EIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHON TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEI0IaBaTelIeM,

— pa3BuTHE TNPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TpeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TOsIBIIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENILHON paOoTHI,

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKH U TEXHHUKU U O
MPOTHO3€E WX Pa3BUTHS HA OJIMKANIIINE TOIBL;




— HayuyuThCsl METOJUYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH H
IIOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IMUYHBIX
(bopMyITUPOBKax);

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

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIalIoB W
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga IMpH IPOBEIEHUU KOPOTKHX AHUCKycCUH 00
O0COOEHHOCTSIX IPUMEHEHMSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npelocTaBiIeHUs JEKIMOHHOTO MaTepHraa:

— @opMyIupOBaHUE TEMBI, LIEIEH U 3a1a4

— N3noxenue marepuana

— BBIBOJIBI U 3aKIIIOUYEHHE.

11.2. Meroauueckue yKa3aHus sl 00y4arouIuxcs 1Mo y4acTHIO B CeMUHapax
CemMuHaphbl 10 JaHHOW JUCLMIIIMHE Y4EOHBIM IIJIJAHOM HE IPEYyCMOTPEHBI.

11.3. Metoau4ieckue yka3zaHUs JUIsi OOyYalOIMIUXCS IO TPOXOXKICHUIO TPAKTHUYECKUX
3aHITUU
[IpakTrueckue 3aHATHS MO JAHHON NUCIMIUIMHE YY€OHBIM IIJIAHOM HE MPETYyCMOTPEHBI.

11.4. Metoauueckue ykazaHHs A7 OOyYalOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabor

B xone BeimonHeHus mabopaToOpHBIX pPadOT oOydarmomuics AOHKEH YIrayOuTh W
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0yYaromerocs.
Brinonnenue n1abopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacuyeTHO-
AHATUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

Boinonnenue nabopaTopHbIX pabOT 00yHarOIIKMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pPelIeHUE CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUILTHBI;

— 3aKpeIuUleHue, pa3BUTHE U JIeTalu3alisl TEOPETHUYECKMX 3HAHWM, MOJTy4YEeHHBIX Ha
JEKITHSIX;

— TOoJy4YeHUe HOBOM MH(OpPMAaLMU 110 U3yYaeMOW JUCIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

3ajlaHue U TpeOOBaHUA K IPOBEACHHMIO JTAOOPATOPHEBIX padoT

— U3YYHTh TEOPETUUECKHUI MaTepHal Mo TeMe JabopaTopHOi paboThI;

— BBITIOJTHUTH TAOOPATOPHYIO PabOTY B COOTBETCTBHUH C MOJYYCHHBIM 33/ IaHUEM;
— HA KOHTPOJIbHBIE BOMPOCHI.

CrpykTypa u d)ODMa oT4ycCTa O Ha6ODaTODHOﬁ Da6OTC

B otuer no naGopaTtopHoii paboTe HOIKHBI OBITh BKIIOYEHBI CIIETYIOIUE MyHKTHI:
— TUTYJIbHBIN JIUCT;
— 11e7b PaboTHI;
— KpaTKue TEOPETUYECKHUE CBEICHMS,;
— OIIMCaHUE JKCIIEPUMEHTAIILHON YCTAHOBKU U METOJMKU IKCIIEPUMEHTA;



— 3KCIIEPUMEHTAIIbHBIE PE3YJIbTATHI;
— aHaJM3 Pe3yJIbTaTOB PabOTHI;
— BBIBOJBI.

Tpebosanus Kk 0hOPMIIEHUIO OTYETA 0 JIA00paTOPHOU padboTe

Tumynonoiti aucm SIBISIETCS TEPBOM CTpaHUIEH TIO00W HAaydHOU pabOTBI W JUIS
KOHKPETHOTO BHIa pabOThl 3amlOJHIETCS 10 ONpeNeeHHbIM mpaBuiaM. Jlns nmabopaTtopHOU

paboThI TUTYJIBHBIN JHCT odopmisiercs CJIEYIOLIIM o0pazom.
B BepxHeM ToOJie JIMCTa YKa3blBAIOT IIOJHOE HAMMEHOBAaHHE YYEOHOrO 3aBelCHUS U
Kagenpsl, Ha KOTOpOU BBINIOJIHSJIACh JaHHas pabora.

B cpeanem mome ykasbiBaeTcsi BUA paOOTH, B JaHHOM cilydae JjaboparopHas pabora c
yKa3aHUEeM TUCHMIUIMHBI, MO0 KOTOpPOW OHa BBINOJHEHA, M HIDKE ee Ha3BaHue. Haspanue
71a00paTOPHOM PadOTH MPUBOAUTCS O€3 CIIOBA Mema U B KaBBIYKH HE 3aKITFOYACTCS.

Jlanee Oimke K IPaBOMY Kparo TUTYJIBHOTO JIMCTA YKA3bIBAIOT (haMIIINIO, HHULIUAIIBL,
KypC Y TPYHILY Y4YaIllerocs, BHIIOJIHUBIIET0 padoTy, a TaKkKe (paMUINI0, MHUIUAIIBL, YICHYIO
CTETIeHb M JOJDKHOCTH MPENoIaBaTesi, IPUHSABLIETO PadoTy.

B HImKHEM 101 JicTa YKa3bIBaeTCsl MECTO BBIIIOJHEHHS Pa0OTHI M TOJ1 €€ HaIlMCaHUs
(6e3 cioBa 200).

Llenvb pabomul NOTKHA OTPAXKATh TEMY JIaOOPATOPHOU pabOTHI, @ TAK)Ke KOHKPETHBIC
3aJ1a4u, IOCTABJICHHBIE CTYJICHTY Ha EPUO/]I BBINIOTHEHHS paboThL. I1o 00beMy 1enb paboThl B
3aBUCHMOCTH OT CJIO)KHOCTH M MHOT033/Ia4HOCTH PaOOThI COCTABIISET OT HECKOJIBKHUX CTPOK JI0
0,5 cTpaHuIsI.

Kpamxkue meopemuuecxue ceéedenus. B 3ToM paszzene usnaraercs KpaTkoe
TEOPETUYECKOE OMUCAHNE U3y4aeMOoro B paboTe SBJICHUS WU POLIECCa, IPUBOIATCS TAKKE
HeoOXoauMBbIe pacyeTHbIE (popMyJbl. Marepual paszena He JOJDKeH KOMPOBATh CO/IePIKaHNE
METOAMYECKOT0 TIOCOOUS MM Y4eOHHUKA 110 TaHHOH TeMe, a OTPaHUYNBACTCS U3JI0KEHHEM
OCHOBHBIX ITOHATHH M 3aKOHOB, PACYETHBIX (POPMYJI, TAOIHILI, TPEOYIOIINXCS UTS AabHEHIIEH
00pabOTKN MOJyUYEHHBIX 3KCIIEPUMEHTAIBHBIX pe3ysbTaToB. O0beM JUTEpaTypHOro 00630pa HE
JIOJKEH MpeBbIIaTh 1/3 yacTu BCero oTyeTa.

Onucanue 5KkchepuMeHmanbHou YCmanosKu U Memoouky skcnepumenma. B nanaom
pasjiesne MpUBOAMUTCS CXeMa FIKCIEPUMEHTAIbHON YCTAHOBKHU C OMMCAaHUEM €€ paboThl U
NOPOOHO M3NIaraeTCcsi METOIMKA MPOBECHHS YKCIIEPUMEHTA, MTPOIECC MOTYUYCHUS JAHHBIX H
cnoco0 ux o0paboTku. Ecnu ucnonb3yrorest cTaHAapTHBIE AKeThl KOMITBIOTEPHBIX IPOTrpaMM
JUTsE 00pabOTKH AKCTIEPUMEHTAIBHBIX PE3yJIbTaTOB, TO HEOOXOIMMO 000CHOBATh BO3MOXKHOCTD U
1eJ1ecO00Pa3HOCTh UX MPUMEHEHUS, a TAKKe MOAPOOHOCTH 00pabOTKHU TaHHBIX C UX MTOMOIIBIO.
Jist mabopaTtopHBIX paboT, CBA3aHHBIX C KOMITBIOTEPHBIM MOJIEIMPOBAHUEM (PH3HUECKIX
SIBJICHUH U MPOLIECCOB, HEOOXOMMO B 3TOM pa3Jiesie ONUcaTh MaTEMATHYECKYIO MOJIENb U
KOMITHIOTEPHBIE ITPOTPAMMBbI, MOJICTTHPYIOIINE TAHHBIC SBIICHHUS.

Oxcnepumenmanvhbie pe3yiomamsl. B 3TOM pazfene NpuBOIATCS HEMOCPEICTBEHHO
pe3yIbTAThI, TOTYYSHHBIE B X0/I€ IPOBEICHUS JTAOOPATOPHBIX PabOoT: SKCIEPUMEHTAITBHO HITH B
pe3yJbTaTe KOMIBIOTEPHOTO MOJICIIMPOBAHUS OIpe/ieNICHHbIE 3HAUYSHHSI BEJIMYUH, TpaduKHy,
TaOIUIIBI, TUarpaMMel. O0s3aTeTbHO HEOOXOAMMO OIICHUTH TIOTPEITHOCTH H3MEPEHHIA.

Ananus pesynomamos pabomul. Paznien oryera J0IDKEH CoepKaTh MOJAPOOHBIN aHAIN3
MIOJTYYCHHBIX Pe3yJIbTaTOB, HHTEPIIPETAIIUIO 3TUX PE3YIHTaTOB HA OCHOBE (PU3NYECKUX 3aKOHOB.
Crenyer cpaBHUTb MOJyUYEHHBIE PE3YIbTAaThl C U3BECTHBIMH JIUTEPATYPHBIMU JIaHHBIMH,
00CYIIUTh WX COOTBETCTBHE CYIIECTBYIOIINM TEOPETHUECKUM MOIeIsiM. Eciiit 0OHapykeHO
HECOOTBETCTBHE MOJIYUYCHHBIX PE3YJIbTaTOB U TEOPETHUECKUX PACUETOB MITH JIUTEPATYPHBIX
JTAHHBIX, HEOOXOMMO 00CYUTH BO3MOXHBIE IPHYUHBI 3TUX HECOOTBETCTBHIA.

Bv16000b1. B BbIBOJIaX KPaTKO M3JIaraloTCs pe3ysibTaThl pabOThI: MOTYUYECHHBIE
IKCTIEPUMEHTAIBHO HITH TEOPETUYECKH 3HAYCHHS (PU3NIECKUX BEITUYNH, UX 3aBHCUMOCTH OT
YCIIOBUI SKCIIEPUMEHTA UJTU BBIOPAHHOM pacueTHON MOIENH, yKa3bIBaeTCs UX COOTBETCTBUE HITU



HECOOTBETCTBHE (PN3MUYECKUM 3aKOHAM U TEOPETUICCKAM MOJIEIISIM, BO3MOKHBIC TIPUIHHBI
HECOOTBETCTBHSL.

Otuet no nabopaTopHoi paboTte opopmisieTcs Ha Oymare ctaHaapTHoro ¢popmara A4 Ha
OJTHOW CTOPOHE JIMCTa, KOTOPBIE CITUBAIOTCS B CKOPOCIIUBATENIE UM MEPETIETAIOTCSL.
Jomyckaercst oopmiIeHHE OTYETA 110 Ta00PaTOPHOI paboTe TOIBKO B AIIEKTPOHHOM BHUJIC
cpenctBamu Microsoft Office.

Bo3M0xHO 0pOpMIISTH B KOHIIE ceMecTpa OOIIMIA OTYET IO BCEMY IHKITY JTa0OpaTOPHBIX
paboT, MOCBAIIEHHBIX HCCIIEOBAHUIO OJJHOTO M TOTO MPOIecca pa3HbIMU METOAAMH,
0(OPMIISIOTCSI TAKXKE U OTICIBHBIC OTUYETHI IO KaXKI0W padoTe IMKIIA TI0 MepEe UX BBHITOJTHCHHUS.
Ha ocHOBe 0T4eTOB 10 KaXk 101 paboTe B KOHIIE ceMecTpa 0(OpMIIIETCSI UTOTOBBIN OTYET, B
KOTOPOM OCHOBHOE BHUMaHHE JOJDKHO OBITh YCJICHO aHAIN3Y Pe3yJIbTaTOB, IIOJYYCHHBIX B
pa3HbIX Ja00paTOPHBIX paboTax.

11.5. Meroanueckue yKa3zaHus i OOYYAOMIMXCS TIO MPOXOXKIACHUIO KYpPCOBOTO
MIPOEKTUPOBAHUS/BBIIIOJIHEHUS KYPCOBOI pabOTHI.

KypcoBoii mpoekT no JaHHOH AUCHUIUIMHE YYeOHBIM IUIAHOM HE MPEAyCMOTPEH.

11.6. Meroguueckue yKa3aHUs TS oOyyJaronmxcs 1o MIPOXOK/ICHUIO
CaMOCTOSITENIbHOM paOOThI

B xoze BBIMOTHEHUS CaMOCTOSATENBHONU pabOThI, OOYUYAIOLIUICS BBIMOIHSAET paboTy Mo
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPETOaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

Jiis oOywarommxcsi 1Mo 3a09HOM (opMe OOyYCHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mporecce BBIOTHEHUS CaMOCTOSITEIIBHONH paboTh, Yy oOywaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOCHHWW WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIIeUMBAaET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YeHHS, MOMOTaeT NOMYyYUTh HAaBBIKA TOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJarOUXCASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

—  METOAMYECKHE yKa3aHHs IO BBHIMOJHEHUIO KOHTPOJIBHBIX paboT ([J1s1 00ydarommXxcs
1o 3a04HOU (hopme 0OydeHus).

11.7. Meronuyeckue ykazaHus JUIsI OOy4arOIIMXCS MO MPOXOKICHHUIO TEKYIIETo
KOHTPOJISL yCIIEBAEMOCTH.

Texkylmuil KOHTPOJIb YCIEBAEMOCTH IIPEIyCMaTpPUBAET KOHTPOJIb KayeCTBa 3HAHUU
00yu4aroIuxcs, OCYIECTBISEMOrO B TEYEHUE CEMECTpa C II€JbI0 OLIEHUBAHUSA XOJa OCBOCHHUS
JUCLIUATIIINHBI.

Cucrema OLEHOK NpPH TPOBEAEHUM IPOMEKYTOUYHOM aTTECTAlMU OCYILECTBISETCS B
COOTBEeTCTBUM C TpeboBanusMu [lonokenuit «O TekymieM KOHTpOJE YCIEBAaEMOCTH U
MPOMEXYTOUHON arrectanuu cTylaeHToB ['YAII, oOywarommxcs MO MOporpamMMmbl BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAID.

11.8. Mertoauueckue YKa3zaHud J1Ad 06yanOH_[I/IXC$I Mo MPOXOKACHUIO HpOMCXCYTOQHOﬁ
aTTecTanuu.



[IpomexxyTouHass  arTecTamus  OOYYAMOIIUXCS  MPEAyCMaTpHBAeT  OICHHBAHHE
HpOMC)KYTO‘-IHBIX 1 OKOHYATCJIbHBIX p€3y.HI:TaTOB 06y‘-ICHI/I$I 110 AUCHUIIJINHC. OHa BKJIFOYACT B
ce0s.

— 9K3aMeH — (opma OILEHKH 3HAaHUH, IOJYYEHHBIX OOYyYaroIIMMCS B IIpoLecce
W3YYCHHS BCCH JMUCIUILUIMHBI WJIM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHOU PabOThI, CIOCOOHOCTH
HpI/IMeHﬂTb nux Hajs peLHeHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4. 3K33MCH, KakK HpaBI/IHO, HpOBOI[I/ITCSI B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHMHM W 3aBEpIIAeTCS aTTECTAIIMOHHOW OIICHKOW «OTIIMYHOY,
«XOPOIIIOY, «YIOBIETBOPUTEIHHOY», «HEYIOBICTBOPUTEIHHOY.

CucreMa OLIEHOK IIPH MTPOBEICHUH TEKYIIETO KOHTPOJIS U IMPOMEKYTOYHOM aTTECTAIIMH

OCYIIIECTBIISIETCS B COOTBETCTBUHU C PYKOBOJSIIMM JOKyMeHTOM opranuzanuu PJIO 'V AIL
CMK 3.76 «IlonoxeHne 0 TeKyIeM KOHTPOJIE YCIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalluu
CTYJIEHTOB U aCIUPAHTOB, 00YYAIOIIMXCS IO 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO
obpazosanus B ['YAI» https://docs.guap.ru/qguap/2020/sto_smk-3-76.pdf.



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

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




