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Annortanusa

Hucuurummaa  «[IpoekTupoBaHKEe CHCTEM OUYMCTKH CTOYHBIX BOA» BXOJIUT B
0o0pa3oBaTeNpbHYI0 TMPOTpaMMy BBICIIETO OOpa30BaHWsSI — MPOTpaMMy OakamaBpuara I0
HarnpaBiaeHuto noarotoBku/ cnenuansHOocTH  20.03.01  «TexnocdepHas 0Oe30macHOCTEHY
HampaBlIeHHOCTH «MHXUHUPUHT W HOUEGPOBU3ALUS CHUCTEM o0ecreueHuss Oe30MacHOCTH
texHocdepri». Jucnumimnaa peanusyercs kadempoit «Ne5y.

JucuuiuinHa HaleJleHa Ha OPMHPOBAHUE Y BBIITYCKHUKA CIICAYIONIX KOMITETCHITHH :

[IK-5 «CnocobeH TmpuUHHMATh YdacTHE€ B MHXXCHEPHBIX pa3paboTKax MPOEKTOB
9KOJIOTHYECKOW M TeXHOCQepHOH 0e30IacHOCTH MPOU3BOJICTBA, COOPYKCHUN OYUCTKH CTOYHBIX
BOJI 1 00pabOTKH OCAJKOBY

[IK-6 «CnocobeH mpUHMMATh ydacTHE B MOJATOTOBKE IPOEKTHOM JIOKyMEHTALHUHU B
dopme HHPOPMALMOHHOW MOAETH OOBEKTa KAalUTAIBHOTO CTPOUTENBCTBA B  0O0JIACTH
COOPY)KCHUI OYMCTKH CTOYHBIX BOJI 1 00OpaOOTKH OCAIKOBY

ConepxaHue TUCIUILUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3AHHBIX C CHCTEMaMU OYHUCTKU
CTOYHBIX BOJI.

[lpenogaBanue OUCHHUIUIMHBI TPEIyCMaTPUBAET CIEAyonmre (GOpMbI OpraHH3aIHH
y4eOHOTO TMporiecca: JEKIuu, JabopaTopHble pPadOThI, KypCOBOW IMPOEKT, CaMOCTOSITEIbHAs
pabota cTyaeHTa.

[MporpamMmoil TUCHUIUIMHBI TPEIYCMOTPEHBI CJCIYIOIIME BUIbl KOHTPOJS: TEKYIIMI
KOHTPOITb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTECTAIU s B opMe IK3aMeHa.

OOm@ast TpyIOEMKOCTh OCBOCHHUS TUCIHUILIMHBI COCTaBISCT 4 3aueTHBIX eAuHUIlbl, 144
Jaca.

SI3bIK OOy4YEHUS 110 JUCHUTIIIMHE «PYCCKUM



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE
1.1. lenu npenoaaBaHus JUCIUTLIAHBI
Lenp npenonaBanust AMCHUILIUHBL «lIpoeKTHpOBaHNE CUCTEM OUYMCTKA CTOYHBIX BOJD» -
HAayYUTh CTYJIEHTOB HWHXXEHEPHOMY MOJIXOMy K pELUICHUIO 3aJad MPOEKTUPOBAHUS CHUCTEM
BOJIOTIOATOTOBKA U BOJIOOYHCTKH, PAIMOHATBHOMY BBIOOpPY MPOIIECCOB BOJOMOATOTOBKH U
BOJIOOYHCTKHA, CHUCTEMHOMY TIIOJXOAYy MpPH BBHIOOpPE M TMPOSKTUPOBAHUHM KaK OTAEIBHBIX
9JI€MEHTOB, TaK M CHUCTEM, MO3BOJIIONMX JOCTUTHYTH TpeOyeMoro KayecTBa BOJIBI IS

notpeduTeneil.

1.2. JluciunianHa BXOIUT B COCTaB 4YacTd, (GOPMHUPYEMOH yJaCTHHKAMH 0Opa3oBaTEIbHBIX
OTHOIIICHUH, 00pa3oBaTebHON MpOorpaMMBbl BeICIero oopazoBanus (painee — OIT BO).
1.3. TlepeueHb miaHUPYEMBIX PE3yIbTaTOB OOYUEHHUS MO AUCLUILIMHE, COOTHECEHHBIX C
nJIaHupyeMbIMU pesyabTaramMu ocBoenus OI1 BO.
B pesynprare m3ydeHHs AMCHUIUIMHBI OOY4JalOUMICS JTODKEH O0JIafaTh CIEeIYFOUIMH
KOMIETSHIIMSAMU WM UX YacTsAMH. KOMIETEeHIINN ¥ WHIUKATOPbI UX JOCTH)KEHUS IPUBE/ICHBI B

Tabmume 1.

Tabnuua 1 — Ilepeyenp kOMIeTeHIINN U WHIMKATOPOB UX JOCTHKECHUS

Kareropus (rpymma) Kon u Kon n HanMeHOBaHWE WHINKATOPA JTIOCTHIKCHHS

HalMEHOBaHHE
KOMITETEHIIUU KOMIIETEHIIUU
KOMITETEHII U

[1K-5.3.1 3HaTh TEXHUYECKHE U TEXHOJIOTUYECKUE
TpeOOBaHUSI K TPOEKTUPYEMBIM COOPYKEHHUSIM
OUYHCTKU CTOYHBIX BOJ M O0OpaOOTKU OCAIKOB,
METOJMKH pacueTa OCHOBHBIX TEXHUUECKUX U
TEXHOJIOTUYECKUX XaPAKTEPUCTHK COOPYKEHHU I
OUYHCTKU CTOYHBIX BOJ M O0OpabOTKU OCAIKOB
[1K-5.3.2 3HaTh BUIBI HHGOPMALTHOHHBIX

[1K-5 Cnocoben .
TEXHOJIOTUH U MpodeccroHaIbHBIX U (POBHIX

MPUHUMATH y4acTHe
MIPOTPAMMHBIX CPEJICTB JIJISl BBITIOHCHUS

B WH)KCHEPHBIX o
pacueToB COOPYKEHUN OYMCTKU CTOYHBIX BOJT U

pa3zpaboTkax
00pabOTKHU OCaIKOB

MPOEKTOB

. [IK-5.VY.1 ymeTh onpenensitb OCHOBHBIE

HKOJIOTUYECKON 1

[Ipodeccuonanpubie TexHOCepHOii TEXHOJIOTUYECKNE U TEXHUUECKUE PEIICHUS MTPU

KOMITETEHII U CTPOUTENILCTBE U PEKOHCTPYKIIHH COOPYKECHHI
Oe3omacHoCTH

OYHCTKU CTOYHBIX BOJ M 0O0OpabOTKU OCAIKOB
MPOU3BO/ICTBA,
N [IK-5.Y.2 ymeTh npuMeHsTh HH(QOPMAIMOHHO-
COOpYKEHU
YK KOMMYHHKAIITNOHHBIE TEXHOJIOTUU U
OHMCTIH CTORHBIX npodeccuoHanbHbBIC T (PPOBBIE MPOTPAMMHBIC
BOJI M 00paboTKH p porp
0CATKOB CpeICTBAa 7Sl BBHIIOTHEHUS CIICIIUATBHBIX
pacueToB M pa3padOTKu KOHCTPYKTUBHBIX U
KOMIIOHOBOYHBIX PEIICHUI COOPYKEHUN OYUCTKU
CTOYHBIX BOJI 1 00paOOTKH OCaJKOB
[1K-5.B.1 BageTh HaBBIKAMHU pPacyeTa OCHOBHBIX
TEXHUYECKUX M TEXHOJIOTHYECKHX TapamMeTpOB
COOPYKEHU OUUCTKU CTOYHBIX BOJ U 00pabOTKH
0CaJIKOB
I1IK-6 Crioco6en [1IK-6.Y.2 ymeTh BBIOMpPATh HEOOXOUMBIE
MPUHUMATh y4acTUE | KOMIOHEHTHI A7l CO3AaHus WHPOPMAIIMOHHBIX
B IIOJITOTOBKE MoJiesiel B 00JIaCTH COOPYKEHUN OUUCTKU

[Ipodeccronanbubie .

KOMITETEHIIHH MIPOEKTHOM CTOYHBIX BOJl M1 00OpaOOTKU OCaJKOB B KAUECTBE
JOKyMEHTAI[UU B KOMITOHEHTA eAMHBIX WHPOPMAITMOHHBIX MOIeei
dopme 00BEKTOB KalMTaJIbHOTO CTPOUTEILCTBA
WHGOPMAITMOHH O I1K-6.B.1 BnaneTs HaBbIKaMu cOOpa UCXOTHBIX




OUYHCTKH CTOYHBIX
BOJI M 00pabOTKH
0CaIKOB

MOJIeNI 0OBbEKTa JTAHHBIX U GOpMUPOBaHUS WH(OOPMAITMOHHON

KaIlluTaJdbHOT'O Moaeiiun O6’beKTa KaITuTaJIBHOTO CTpOI/ITGHLCTBa B
CTPOUTEIIBCTBA B 00J1aCTH COOPY)KEHHUI OYMCTKH CTOYHBIX BOJ U
o0Jactu 00paboTKH OCaKOB

COOpYXKEHUU

2. Mecrto aucuunianHel B cTpykType OI1

Jucuumiraa MOXeT 0a3upoBaThCsl HAa 3HAHUSAX, paHee MPUOOPETEHHBIX OOYJAIOUMMUCS MPU

M3yYEHUU CIEAYIOIMX AUCIMUILIIAH:

- «XUMU;

- «Du3ukKay;

- «OKOJIOTH S,

- «QKOJIOTUYECKHE MPOOIEMBI OTPACICH MPOMBIITICHHOCTA U OCHOBBI TPOMBITITIEHHON
SKOJIOTUH

- «[Iporiecchl u anmapaThl 3alMThl OKPYXKAIOIIEH Cpelb»;

- «[Ipou3BoACTBEHHAs IPAKTUKAY.

3HaHUs, TOMYYCHHBIE TPU M3YYECHWHW MaTepualia JaHHOW JAWCIUIUIMHBI, HMEIOT
CaMOCTOSITEIIbHOE 3HAYCHUE, TaK U UCIIOJB3YIOTCS NIPU U3YYEHUH JPYTUX JUCIUTLIINH
- «IpoexTupoBaHUE CUCTEM KOHTPOJIS U YIPABJIEHUS BOJOOUYHUCTKON Y,

- [ IpegmunmoMHas MpaKkTUKay;

- «[loaroToBKa BBIMTYCKHOM KBaIH(MKAIMOHHONW PabOTHI».

3. O0BeM | TPYIOEMKOCTh JAMCITUTIITUHBI

KaK

Jlanabie 00 oOmeM oObeMe MUCIUIUIMHBI, TPYAOEMKOCTH OTIEIBHBIX BHUJOB Y4eOHOM
paboThI IO AUCHUILIMHE (M pacpeieICHuEe 3TON TPYIOEMKOCTH 110 CEMECTPaM) IPEACTABICHBI B

Tadaume 2.

Tabmuna 2 — O6beM U TPYA0EMKOCTh JUCIUIUIMHBI

TpynoeMKocTs 1o
Bun yaeOHol paboThI Bcero ceMecTpam
No7
1 2 3

Oowan mpyooemkocmsp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (dac)
U3 nux yacoe npakmuueckoil n0020mMoeKu 34 34
Ayoumopmubwie 3anamus, BCEro yac. 51 51
B TOM YHUCJIC:

nexuuu (JI), (dac) 17 17

npaktuueckue/ceMuaapckue 3auatus  (I13),

(gac)

naboparopHslie pabotsl (JIP), (dac) 17 17

KypcoBoit mpoekt (padota) (KII, KP), (dac) 17 17

JK3aMeH, (Jac) 36 36
Camocmosamensnasa paboma, Bcero (dac) S7 57
Buo npomesxcymounon ammecmayuu: 3auer,
madd. 3ader, sk3amen (3ager, udd. 3aq, OK3. DK3.
OK3.**)

£33

IIpumeuanue: KkaHAMIATCKUI K3aMeH




4. ConepkaHue TUCITUTUIAHBI

4.1. PacnpeneneHue TPYIOEMKOCTH TUCIUILTAHBI IO pasziesiaM U BUIaM 3aHSITHI .

Paznenbl, TeMbl IUCHUIUIMHBL U UX TPYAOEMKOCTh TPUBEICHBI B TA0IHIIE 3.
Tabmuna 3 — Pa3nensl, TeMbl AUCIUTITNHBI, KX TPYOEMKOCTh
Pazaennl, TeMBI QUCIMITIMHEI Jlexmm | 113 (C3) JIP KII CPC
(uac) (gac) (gac) (uac) (gac)
Cemectp 7
Pa3ngen 1. Meto bl BOJOIOATOTOBKH 2 9
MPUPOJAHBIX BOJI.
Pazges 2. MeToabl OYUCTKH 2 8 9
MPUPOTHBIX BOJT
Pasnen 3. CTouHble BOABI, 0OIIAS 2 9
XapaKTepUCTHKa U KIacCHDUKaIUs
Pa3nen 4. Mexannyeckas O4MCTKA 2 4 9
CTOYHBIX BOJI.
Paznen 5. buomornueckas o4ncTka 2 9
CTOYHBIX BOJI
Paznen 6. OGpaboTKa OcaJKoB 2 9
CTOYHBIX BOJI
Paznea 7. ['myOokast TOOYHMCTKA U 2 5 9
00e33apaKMBaHUE CTOYHBIX BOJI.
Paznen 8. OcCHOBHBIE NPUHLMIIBI 3 11
MPOCKTUPOBAHUS ~ CHUCTEM  OYHCTKH
CTOYHBIX BOJI.
BelnosiHEHHE KypCOBOTO MPOEKTa 17
Hroro B cemectpe: 17 17 17 57
Hroro: 17 0 17 17 57
[IpakTudeckass TOATOTOBKA 3aKIIOYACTCSl B HEMOCPEJACTBEHHOM  BBIIIOJIHEHU U
OoOyJalIMMHCS ~ ONpENeNeHHBIX  TPYAOBBIX  (PyHKUMH,  CBsA3aHHBIX C  Oy;yiei

IpOoQeCcCHOHAIBHON AESTEIbHOCTBIO.

4.2. ConepkaHue pa3aeiioB U TeM JIECKIIMOHHBIX 3aHATHH .
CopeprxaHue pa3eNoB U TeM JISKIIMOHHBIX 3aHSTUN MPUBEACHO B Tabnuiie 4.

Tabnuna 4 — ConepxaHue pa3esioB ¥ TEM JICKITHOHHOTO I KA

Howmep pasnena

Hazpanue u COACPIKAHUC PA3ACIIOB U TEM JICKIITMOHHBIX 3aHATHH

Paznea 1

MeToabl BOIOMOATOTOBKH MPHPOIHBIX BO.
Bona, kmaccudukamus TNpUPOAHBIX BOJ, OpraHu3anus Bozo3zabopa u3

MOBEPXHOCTHBIX M  MOJ3EMHBIX HCTOYHHKOB KOMIIOHOBKAa ~ CHUCTEM
BOJIOTIOATOTOBKU. [IpoMmbllinieHHass BOAOMOATOTOBKAa, MHUThEBas BOJA, BOJAA
pacacoBanHas, TPOMBILNUIEHHAs BOJA. 3ajmaun  BOJIOMOJATOTOBKH B

3aBHCHMOCTH OT Ha3Ha4yeHWsi Bopbl. Kiaccudukamusi mpumeceili BOABI 1O
Kyneckomy (mo  pasmepy wactunm — mpumecu). OCHOBHBIE — METOJbI
BOJZIONIOJITOTOBKA B 3aBHUCHMOCTH OT COCTaBa mpuMeceid. TpeOoBaHHs K
BOJ103a00PHBIM COOPY)KEHHUsM, MX cocTaB. CrocoObl oOecreueHus HaeKHOM




sKcIutyatanuu. Bomozabop moazemHbiX BoA. TpeOoBaHUs K KOHCTPYKIUU U
AKCILTyaTallii CKBOKUH U KosoAneB. KomMmoHoBka cucteM Bog03abopa.

Pa3nen 2

MeToabl 0YHUCTKH NPUPOAHBIX BOJ.

Meroapl TpenBapUTENbHOW OYMCTKH BOJbI, METOJbl PEAreHTHOM U
0e3peareHTHOM OouncTKM BOAbl. OUHUCTKa BOJBI OT PACTBOPEHHBIX TIa30B,
METO/IbI 00ECCONMBAHUS M OIPECHEHHS, IOJYYCHUE CBEPXUYUCTON BOJBI.
OuncTka TpUPOAHON BOJBI OT B3BECEH M MEXaHMYECKUX mpumecei. OuncTka
MPUPOAHON BOJIBI OT IUIAHKTOHA, MUKPOQNIOpHl U MUKpPO(ayHbl MpPUPOTHON
BOJIbI, MHUKPOQMIBTPALUS BOJbI, OTCTONHUKH, OCBETIUTENHN, IECKOJIOBKH.
PearentHble Meronasl ouMcTKH Boabl. Koarymsanus, @usnko-xumuueckue
NPUHLIMIIBI KOAryJsluu, BBIOOD KOAaryJsHTa, bnoxynsnus,
anekrpokoarymsus.  OOpaboTka  MPUPOJHOH  BOJBI  OKUCITHTEISIM:
XJIOpUpOBaHHe, O30HUpoBaHue. JlesuHpekuus BoAbl. AspupoBaHHE U
neadpupoBaHue  BoAapl. OuncTKa BOABI OT  PACTBOPEHHBIX  Ia30B.
OGe3xene3uBanue, JIeMaHraHalus, yaajieHue ¢ropa M APYrUX HpUMeEcEH.
be3pearenTHas ouncrtka Bojabl. MoHHBIM 0OMEH. YMsArdeHue BOJAbI MOHHBIM
obmenom. ObecconuBaHue U ONPECHEHHE BOJbI MOHHBIM 0OMeHOM. MoHHBIE
¢unpTpbl. AncopOuust npumecei. AncopOeHTsl, OUIBTPHI OYUCTKH BOABI C
npUMeHEeHHeM aacopOeHTOB. CxeMbl IIOJy4eHUs CBEPXUHUCTOH BOJBI.
@uotauus. Hamopuas duotaums. Onexrpodmoranus. MukpodoasTparus,
ynbTpauiIbTpaus, oOpaTHBIH 0CMOC

Paznen 3

CrouyHblie BoabI. O0IIasi XapaKTePUCTUKA U KIaccu(uKammsi.

CrounHble BOJBI, MX KIacCHU(UKAIMsA, UCTOYHUKA OOpa3OBaHUs, COCTaB
CcTOYHBIX BoA. Kiaccudukanusi CTOYHBIX BOJ. [IpOMEITIIIEHHBIE CTOYHBIC
BObl. OCOOEHHOCTH HX COCTaBa B 3aBUCHUMOCTHA OT TEXHOJIOTWI. BBEITOBEIE
cTo4HbIe BOJbI. COCTaB OBITOBBIX CTOYHBIX BOJ. OIeHKa KOJUYECTBA OBITOBBIX
cTouHbIX BOJ. JIuBHEBBIe cTOKM. TpeOoBaHUS K COCTaBy CTOYHBIX BOJ,
MOCTyNaIMX Ha O4ucTKy. Ilmara 3a cOpoc crouHblx Boa. JlomycTumblie
mapamMeTpsl CTOYHBIX BOJ TIPH BHIIIYCKE B BOAOEMBI. HepacTBopuMmbIe,
KOJUTOMJHBIE W PACTBOPHMBIC BEIECTBA B CTOYHBIX Bojax. Ocemaromnme u
HeoCeJalole BeEIeCTBa B CTOYHBIX Bojax. OcaloK CTOYHBIX BOJ U €ro
KOJIMYECTBEHHAsT M  KAueCTBEHHAsl  XapakTepucTuku. buoxummyeckas
notpebHocts B kuciopoae (BIIK), xumuueckas moTpeOHOCTH B KHUCIOpOJE
(XTIK) u OKMCISeMOCTh CTOYHBIX Boa.OXpaHa BOJOEMOB OT 3arpsS3HCHUU.
[Ipoueccsl camMOOYMIIEHUSI BOJOEMOB. YCJIOBHUS CHYyCKa CTOYHBIX BOJ B
CHUCTEMBl BOJIOOTBEACHHUS TOPOJIOB MU B BOJOEMBI. bakrepuanbHoe
camMoouHuIlieHHe BoJ0eMOB. OrmpeeneHne HEOOXOAUMON CTENEHU OYHCTKH
CTOYHBIX BOJA W  BOJOEMOB  THUTHEBOTO, KYyJIbTYPHO-OBITOBOIO U
PBIOOX035H CTBEHHOTO BOAOIOIB30BaHM 1. OTpaHUYCHUE 3arPS3HEHUM CTOYHBIX
BOJI C YUETOM MpeenbHo gonyctuMbix koHeHTparuit (I1J1K). Mcnonb3oBanue
TOPOJICKUX CTOYHBIX BOJI B CEIBCKOM XO3SIMCTBE U B IPOMBIIUIEHHOCTH.
OnpeneneHrne UCXOJHONW KOHIIEHTPAIIMU TOPOACKUX CTOYHBIX BOJ MO BITK 1o
Y B3BEILICHHBIM BEIIECTBAM

Pa3nen 4

MexaHuueckasi 0OYUCTKA CTOYHLIX BO/.
OCHOBHBIE MCTOAbI OYHUCTKM CTOYHBLIX BOJ )4 06pa6OTKI/I ocajaka,




MEXaHH4YeCcKass OYHUCTKA  CTOYHBIX BOJA. Meroapl  MEXaHUYECKOW,
OMONOTHYECKOW U (PU3MKO-XMMUUYECKOW OYUCTKH CTOYHBIX BOA. OCHOBHBIE
HaIpaBJICHUS B Pa3BUTUU METOJIOB OYUCTKH CTOYHBIX BOJ. CXeMBbI OUYMCTHBIX
CTAaHUMH M METOJAbl HX ONTUMH3ALMH. TEXHUKO-3KOHOMHYECKas OILIEHKa
METOJIOB OYMCTKU U 00pabOTKU OCa/ika CTOYHBIX BOJI.

Coopyxenus JUTS MEXaHUYECKON OYUCTKH. Pemerku.
KoMOnHupOBaHHbBIE — PELIETKH - IPOOHIIKH, KoHCTpyKuu. IleckonoBku
TOPU30HTAJIbHBIEC, BEPTUKAIBHBIC, TAaHTCHIMAJIBHBIE, a’pupyeMbie. MeToabl
pacyera W KOHCTPYKHUU. OTCTOMHUKA TOPU3OHTAIBHBIC, BEPTUKAIBHEIC,

paauanbpHebIe, TOHKOCJIOWHBIE. Mertoasl pacueTa U KOHCTPYKIHUH,
MPEUMYINECTBA U HEAOCTATKU. TEeXHMKO-IKOHOMUYECKUE MOKA3aTENNU PadOThI
COOPYKECHUU.

OcBeTnuTenu €CTECTBEHHOM aj’paluu, METOJIbl HMX pacyera H
KOHCTPYKIUU.

Coopyxkenust st oOpaboTku ocanka. Ilpomeccel cOpakuBaHUSA
CTOYHBIX BOJ. Me3oduibHOe M TepMOQuUIbHOE CcOpakuBaHME, a’poOHas
crabmim3anuss M YCIoBHS UX npuMeHeHus. CenTukd, WX pacuer W
KOHCTPYKIIUU. JIBYXbSIpYCHBIE OTCTOMHUKH, WX PACUYET U KOHCTPYKIUH. THUIIBI
METaHTEHKOB. Pacuer METaHTEHKOB M  BCIIOMOTaTeNbHBIX YCTPOMCTB.
KoHCTpykIMM MeTaHTEHKOB.  ASpOOHBIE CTaOMIM3aTOpPBI, WX pacueT M
KOHCTpYKIIMU. MIoBbIE TIUIOMIAAKM C €CTECTBEHHBIM M HMCKYCCTBEHHBIM
GUABTPYIOLMMH CIHOSIMU. THIIBI UIIOBBIX IUIONRAAOK. MexaHu3anus yaaaeHus
una. WnoBble mpyabl U yCIIOBUS UX NMpUMEHEeHUs. [lepekauka MIIOB U ocazka
CTOYHBIX BO/I.

Paznen 5

Buosnoruyeckasi 04MCTKA CTOYHBIX BO/.

buonornueckass OYMCTKa CTOYHBIX BOJ B  €CTECTBEHHBIX u
HWCKYCCTBEHHBIX YCIOBHUsX. buoiiornueckas oOdYHMCTKa CTOYHBIX BOJ B
ectrecTBeHHBIX. [lons opomeHus u QuibTpanuu, OUOIOTUYECKUE MPYIBI.
Knaccudukanust moneil opomeHus U GUIBTPALUH, 3eMICACTHUECKAX TOJEH.
Mertoapl pacuera U ycrporictBo. Hopmbl Harpysku. Pacnpenenenne CTOUYHBIX
BoJ. OTBOJ OYMIIEHHBIX CTOYHBIX BOJA. buosornueckue npyasl, METOAbI UX
pacdera M YCTpOHCTBO. TEXHUKO-IKOHOMHUUYECKOE OOOCHOBAaHHE MPUMEHEHUS
nmojeil opomeHus, mojed GuibTparuu U OuonpyaoB. DHU3NKO-XUMHUYECKA,
XUMUYECKass W MHUKPOOMONIOTHYECKAass XapaKTepPUCTHKH aKTHBHOIO  aja.
CyumocTh OMOXMMHYECKUX IpolleccOB B adporeHkax.  Kitaccuduxanms
AIPOTEHKOB MO T'HJIPOJUHAMUYECKOMY PEXKUMY (CMECUTEIH, BHITECHUTENHU, C
paccpeoTOYEHHBIM BBITYCKOM BObBI), IO Harpy3ke Ha aKTUBHBIA HII
(kmaccuueckue, BBICOKOHArpyXaemple, MOJTHOTO OKHCJICHUS).
TexHonornyeckue cxembl pabOTHI a3POTEHKOB (OJIHO- U MHOTOCTYIIEHYATHIE,
QIPOTEHKU C pereHepamuend axkTMBHOro uia). CUCTEMBbl a’pallid U THUIIbI
a’paTtopoB (THEBMAaTUUYECKUE, MEXaHUYECKHE, CTPYyHHBIC, SpIu(THBIE U T.1. )
Hcnonk3oBanue TeXHUYECKOTO Kucimopona. KOHCTpYKIMHM  KOPHUAOPHBIX
Q)POTEHKOB M  COBMEUICHHBIX COOPYXKEHUM  (a9POTEHKH-OTCTOMHHKH,
a’poaKceIaTopbl, a3POTEHKU-OCBETIUTENU U T.11.). OCHOBHbBIE HAalIPaBJICHUS B
UHTEHCU(HUKAIIUU pabOThl a9POTEHKOB (APOTEHKH C MOBBIIIEHHON 10301 WA,

OKCUTEHKU, OalleHHbIE W MNPOTUBOTOYHBIE adPOTEHKH), AIPOTEHKHU
ynpasisiemoro npoduis.  Meroapl pacueta a’poTeHKOB. OmbIT pabOThI
a’pOTEHKOB B OTEUYECTBEHHOM M 3apyOeXHOM IpPaKTHKE. Texnuko-

OKOHOMHWYCCKHE I10Ka3aTCIIn pa60TI>I PA3IMYHBIX THIIOB U CXCM A3POTCHKOB.
buonorndyeckass OYHCTKA CTOYHBIX BOO B HNCKYCCTBCHHEBIX YCJIOBHUSX.




buodunetpel. Knaccuduramus Ouosornueckux GUIBTPOB. buoduibTpsl
oOblyHOrO THMNA. BblcokOHarpyxaemble OnodunsTpel.  buoduiusTper ¢
[JIaCTMAacCOBOM  3arpy3koil U  OnouHble OWOQUIBTPBI, HMX pacuer u
KOHCTPYKIIUU.  BeHTWsmus  OnoduIbTPOB. [MpuHUHOBEI  pabOTHI
BBICOKOHArpykaembix OnodunbsrpoB. Pernupkymsuus. Pacuer OnoduisTpoB
pa3HbIX  KOHCTPYKIMH. KoncTpykumm ~ 6MOGUIBTPOB  OOBIYHBIX,
BBICOKOHArPY)KaeMbIX, IJIACTMACCOBBIX, OJOYHBIX. PacmpeneneHue CTOYHBIX
BOJ 110 OnoduibTpam. TeXHHKO-IKOHOMHYECKHE MOKa3zaTean OMo(UiIbTpOB.

Paszngen 6

O0padoTKka 0CaIKOB CTOYHBIX BO/.

BTropuuHble OTCTOMHMKM U WIIOYIJIOTHUTENIU, 00pa30oBaHUE OCAIKOB U HUX
o0paboTka. Bropuynble OTCTOMHUKM TOCiHe OWOQPUIBTPOB W A’POTEHKOB:
TOpU30HTAJIbHbIC, paualIbHbIE, BEPTUKAIbHBIEC. TOHKOCIOWHBIE OTCTOMHUKH.
OCcoOeHHOCTH KOHCTPYKUHH,  pacueT. MIOymIOTHUTENM aKTUBHOTO uja
(BepTUKaIBbHBIE U paualibHbIC). TEXHUKO-2KOHOMUYECKUE MMOKa3aTeIu paboThI
Pa3IUYHBIX TUTIOB BTOPUYHBIX OTCTOMHUKOB U UIIOYTLIOTHUTENEH.

Mexanudeckoe O0O€3BOKMBAHME OCaJKka CTOYHBIX BOJ Ha BYKyyM-
¢unpTpax, neHTpudyrax, JEHTOUHBIX U paMHBIX Ipeccax. OOpaboTka Qyrata u
¢unpTpata. Tepmuueckas cymka ocajnka. Cyllka ocagka B KHUIISIIEM CJIO€ U
Ha YCTaHOBKaX CO BCTPEYHBIMHU CTpysAMH. lcronb30BaHuE OCaJKa CTOYHBIX
BOJ Ui C/X Hene. YTuiuszanus OTXOJAOB OYUCTHOM cTaHUMHM. TeXHHKO-
HSKOHOMHUYECKHE MOKa3aTeau 00padOTKU, JIMKBUIAIINY U YTUIM3AI[MU OCAJIKA.

Paznean 7

I'nyGokas noouncrka u o0e33apakMBaHue CTOYHBIX BOJ.

MeToabl 1 COOPYKEHHUS JIJIsl TITYOOKOW OYMCTKH OMOJOTHYECKH OUMILEHHBIX
CTOYHBIX BOJ, 00€33apaKMBaHUE CTOUHBIX BOJI. MeTO/IbI yIaleHHs B3BEIIEHHBIX
BelecTB. PUIbTPhl, UX KOHCTPYKIUHU U pacdyeT. MeToabl M CXeMbl OYMCTHBIX
COOpYKEHUH IS TITyOOKOM OYMCTKU OT a3oTa U gocdopa. MeTtoasl XuMuyeckoi
u pu3nIecKor TIIyOOKOW OYMCTKHA BOJABI. BbIOOp MeTona riyOOKOH OYMCTKU B
3aBMCUMOCTHU OT COCTaBa 3arps3HEHUI CTOYHBIX BO.

O6e33apakuBaHne CTOYHBIX BOJ. MeTonpl 00e33apaKMBAHUSI CTOUYHBIX BOJI.
O6e33apakuBaHme KUAKAM XJIOpPOM U XJIOpHOM m3BecThio. O0e33apakuBaHue
CTOYHBIX BOJl 030HMpoBaHHeM. KoHTakTHble pe3epByapbl. CoopyKeHUS s
HACBIIIEHUS] OYMIIEHHOW BOJABI KUCIOpPOJOM.  BpiOop Mmeroma Belmycka
CTOYHBIX BOJ B COOTBETCTBUM C CAHUTApHBIMU TpeOOBaHUSMHU. BbImyck
OUYMIICHHBIX CTOYHBIX BOJ B IPOTOYHBIE BOJOEMbI. KOHCTPYKIIMH BBIITYCKOB.
VYcnoBust BeIITYCKa CTOYHBIX BOJ] B MOPE M BOJIOXPaHUIIUIIIE.

Paznen 8

OcCHOBHbIE NPUHIUIIBI POEKTUPOBAHUS CUCTEM OYMCTKH CTOYHBIX BOJ.
OO0mme cxembl CTaHIMK AN OYMCTKA CTOYHBIX BOJ. CaHUTapHBIE U
TEXHOJIOTHYECKHE TpeOoBaHus. BpiOOp MecTa pacmoyioKEHUs OYMCTHBIX
CTaHIMK. ['eHIJIaH OYMCTHBIX CTAaHLMU. BBICOTHBIE CXEMbl PACHOJIOKEHUS
OUMCTHBIX COOpYyXeHuH. PacnpeneneHue CTOYHBIX BOJ IO OTAEIbHBIM
COOPYKCHUSM OYMCTHBIX CTaHIUW. M3meputenbHble yCTpoHcTBa. TEXHUKO-
DKOHOMHYECKHME OOOCHOBAaHHSI BBIOOpAa CXEM OUYHUCTHBIX COOPYKCHHH.
[IpyHOMUOBI  ONTUMMU3ALMHA  CTAHLMH. TuroBble OYMCTHBIC CTAHIIMH.
ABTOMaTM3aIuss ¥ JUCIETYEpPU3AlMs pPaOdOThl OYHCTHBIX COOPYKECHHH.
3apyOeKHBIN OMBIT MPOECKTUPOBAHUS U DKCILTyaTallMU CTAaHIMM IJI1 OUYHUCTKU




| cTounbix BOA.

4.3. Tlpakrudeckue (CeMUHAPCKHUE) 3aHSITUS
TeMbl TPAKTHYECKUX 3aHATHHN U UX TPYTOEMKOCTh MPUBEACHBI B TabIuUIle 5.

Tabnuua 5 — [pakTuyeckue 3aHATHUS U UX TPYLOEMKOCTb

N3 aux Ne
Ne | Temsl mpaktrueckux | DopMbl MpakTHYECKUX | TPymOEMKOCTh, |MpPaKTUYECKOH |pa3mena
1/ 3aHATHI 3aHATHI (uac) MOATOTOBKH, | IMCIIMII
(uac) JIMHBI
VY4eOHBIM IJIAaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPHUBEICHBI B Ta0UIE 6.
Tabnuma 6 — JlabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTh
N3 Hux Ne
e HammenoBanue mabopaTopHBIX paboT TpynoeMKOCTE, | MPAKTHHECKOH | paszena
/1 (uac) MOATOTOBKU, | IHMCIIMII
(gac) JIMHBI
Cemectp 7
1 | OuncTka CTOYHBIX BOJ OT PACTBOPEHHBIX U 4 4 2
B3BEHICHHBIX TPUMECEI
2 | ObGecuBeunBanue CTOYHBIX BOJ 4 4 2
KOaryJisiuen
3 | Onpenenenrie >PHEKTUBHOCTH OYHCTKH 4 4 4
CTOYHBIX BOJ OT HE(TENpOJIYKTOB Ha
(GunpTpax C 3epHUCTOM 3arpy3Koi
4 | OuncTKa CTOYHBIX BOJI OT (eHOIa 2 2 7
5 | AncopOrimoHHas OYMCTKA CTOYHBIX BOJT 3 3 7
Bceero 17 17
4.5. KypcoBoe nmpoekTupoBaHue/ BHIOIHEHUE KypCOBOM PabOThI
Lenps xypcoBoro mnpoekra: IIpoekTupoBaHUME CHUCTEMBI OYUCTKH MPOMBIIUIEHHBIX
CTOYHBIX BO/I.

YacoB mpakTHuecKoi mOoAroToBKu: 17
[IpumepHBIe TeMBI 3alaHUI Ha KypcOBOM MPOEKT MpUBEJEHBI B Tabmuie 17.

4.6. CamocrosrenbHas paboTa 00yJaroImXcs

Buner camocTosiTennbHOM paboTH U €€ TPYAOEMKOCTh MPHUBEICHBI B TA0IHUIIE /.




Tabnuna 7 — Bugbl caMoCTOATEIBHON pabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosTensHOl paboThI
Jac Jac
1 2 3

Wzyuenune TeopeTnueckoro marepuaa

15 15
mucuutauHb (TO)
IToaroroBka K TEKymieMy KOHTPOJIEO 20 20
ycrieaemoctH (TKY)
[ToaroroBka K mpoOMEKYTOUHOMN

22 22
arrectaruu (I1A)

Bcero: 57 57

5. IlepeueHb yueOHO-METOAMUECKOTO OOeCHeUeHUs
JUTSI CAMOCTOSITENTEHON PabOThl 00YJAIOIMXCS 110 AUCIUTIINHE (MOJIYITIO)
Y4eOHO-METOAMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENBHON pabOThl OOydJaroImMXcsl YKa3aHbl B
n.a. 7-11.

6. IlepeueHb eYaTHBIX U SJIEKTPOHHBIX YIEOHBIX HU3IaHUI
[lepeueHp MEYaTHBIX U AJIEKTPOHHBIX YUeOHBIX M3JJaHUN MpUBeENeH B Tabnuiie 8.
Tabnma 8— [lepedeHs nevaTHBIX U AIEKTPOHHBIX YUeOHBIX M3TaHUN

HIugp/ URL anmpec bubnuorpaguueckas ccpliika KonnuectBo
HK3EMILISIPOB B
OoubmmoTexe
(xpome
DIIEKTPOHHBIX
SK3EMILISIPOB)
https://znanium.ru/catalog/doc | Jlykanuu A.B. MHxeHepHas 3KOJIOTHS: MTPOLIECCHI
ument?id=444687 Y anmapaThl OYMCTKA CTOYHBIX BOJ U TIepepadoTka
ocaakoB. YueOHoe mocooue/ HULL MTHDPA-M,
2024.-605 c.
https://znanium.ru/catalog/doc | ®eodanos FO.A. bruoduabTpel ¢ HEMOABMIKHOM U
ument?id=432991 MTOABUYKHOM 3arpy3KOi ISl OYMCTKU CTOUHBIX BO.

Teopus u mpakruka pacdera. / MTHOPA-
WHXEHEPUS, 2023.-100 c.

https://znanium.ru/catalog/doc | Jlykanuu A.B. TIporiecchl u anmnapaThbl
ument?id=390073 OMOTEXHOJIOTUYECKONH OYMCTKA CTOYHBIX BOJI.
YyebHnoe mocodbue. / HULl MTHOPA-M, 2022.-242c.

7. IlepeyeHb >JIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB
nH(pOpMamOHHO-TEJIEKOMMYHUKAITMOHHOHN ceTn «MHTepHeT»
Ilepeuens JJIEKTPOHHBIX 00pazoBaTeIbHBIX pecypcoB MH(OPMaIIMOHHO-
TEJIEKOMMYHUKaIUOHHON ceTn «/HTepHeT», HEOOXOAMMBIX JUI OCBOEHHUS JUCLMIUIMHBI
npuBeaeH B Tabimie 9.

Tabmuna 9 — IlepedeHb SJEKTPOHHBIX O0pa30BaTENIbHBIX PECYPCOB HMH(POPMALMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTu «HTepHeT»
URL anpec HaumenoBanue
Ilepnoauueckue n3iaHuA
http//www.kalvis.ru/ XKypnan «9kos0rusi 1 IPOMBIITIEHHOCTh Poccum
http://vodoochistka. ru/ Kypuan «BogoouncTia

http//ecovestnik.ru/ KypHan «3konorust ypbaHU3UPOBAHHBIX TEPPUTOPUI»



https://znanium.ru/catalog/document?id=444687
https://znanium.ru/catalog/document?id=444687
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/Awww.ecoindustry.ru/ KypHan «DKo10rust MPOU3BOICTBAY

https//vk.com/club43432547 | Xypuan «CrpaBoYHHUK SKOJIOTa»

Pecypcbl und opmannoHHo-Tese koOMMyHuKkaunonHoii cetu UHTEPHET

http//science.guap.ru [Mopran HaydHOU U MHHOBAIIMOHHOM AesTerpHOoCTH [V AT
http//Awww.wri.org caiiT IHCTHTYTa MHPOBBIX IPHUPOIHBIX PECYPCOB
http: // www.unep.org caiit [Iporpammsr OOH no okpyxaromeii cpese

8. Ilepeuenp MH(MOPMAITIOHHBIX TEXHOJIOTH I
8.1. [lepeyenp mnporpaMMHOrO OOECHEUEHHS, HCIOIB3YeMOTO IIPU OCYIIECTBICHUH
00pa3oBaTEeIBHOIO MpoLecca M0 TUCIUIIIMHE.
[lepeueHp MCMOB3YyeMOTO TIPOTPAMMHOTO obecrieueHus npeacrasieH B Tadmumie 10.

Ta6muma 10— [lepeuyenb mporpaMMHOTO 0OECTICUCHHMS

No i/t HaumenoBauue

MS Office 2010-2013 u MS Windows

8.2. IlepeueHp WHPOPMAITMOHHO-CITPABOYHBIX  CHCTEM, UCIIONIB3YeMbIX  IIpH
OCYIICCTBJIICHHMH 00pPa30BaTEIBHOIO MpoIlecca MO JUCIUILINHE

[lepeyeHp WCHONB3YyeMBIX HHMOPMAIMOHHO-CIIPABOYHBIX CHCTEM TMIPEJACTaBICH B
Tabmume 11.

Tabnuna 11— Ilepeyenb MHEGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne mi/mt HaumMmenoBanue

Hayunsrtit sxxypran « ITHHOBaIIMOHHOE TPUOOPOCTPOCHHE)

9. MarepuanpHO-TeXHHYECKask Oa3a
CoctaB  MarepuaibHO-TEXHUYECKOW  0a3bl, HEOOXOMWMOW I  OCYIICCTBICHUS
o0pa3oBaTenpHOTO Mpollecca Mo JUCIUILTHHE, MPEJCTaBlIeH B Tabnuiel 2.

Tabmmma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Homep aynutopuu

n/m MaTepuaTbHO-TEXHUYECKOW 0a3bl (pu HEOOXOAUMOCTH )
JlexiiuoHHas ayauTOpUs 51-07
MynsTMeUiHAS JEKIMOHHAS ayIUTOPUS 51-07

10. OuenouHble cpeAcTBa A IPOBEICHUS MPOMEXYTOUHOH aTTecTaluu
10.1. CocTaB OIIGHOYHBIX CPEICTBIUIA MPOBEACHHUS MNPOMEKYTOYHOH aTTeCTal[uU
00yJaroImXxcs O JUCIUILINHE MpUBEACH B TabmwmIe 13.
Tabmuna 13 — CoctaB OLIEHOYHBIX CPEJICTB JJIs IPOBEJICHUS POMEXKYTOUHOM aTTecTaluu

Bua npomexxyTouHOI aTTecTainu IlepeyeHb OIIEHOYHBIX CPENICTB
DK3aMeH CHurcok BOIIPOCOB K 3K3aMEHY;
Tecthl.
BelmosiHeHHE KypCOBOTO MPOEKTa DKcrnepTHasl OIleHKa Ha OCHOBE TpeOOBaHUM K
COZIEPIKAHUIO KypCOBOIO IPOEKTA.

10.2. B kauecTBe KpUTEPUEB OICGHKH YypPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETeHIINI 00yJaronmMucs TpUMEHsieTcsl S-OaibHas IKana OLEHKH C(HOPMUPOBAHHOCTH
KOMITETEHIINH, KOTopasi mpuBejeHa B Ta0nuie 14. B TedeHune cemectpa MOXKET MCIOJIb30BATHCS



http://www.ecoindustry.ru/
https://vk.com/club43432547
http://science.guap.ru/
http://www.wri.org/
http://www.unep.org/

100-6ammpHas  mKkaia

MOJYTbHO-PEUTUHIOBOM  CHUCTEMbl  YHUBEPCUTETa, IpaBuia

HCITIOJIb30BaHUA KOTOpOI>'I, YCTAHOBJICHBI COOTBCTCTBYIOIIMM JIOKAJIbBHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurtepuu orieHku ypoBHs CHOPMHUPOBAHHOCTH KOMIETEHITUN

O11eHKa KOMIIETEHIINHU

5-0ayumpHas KA

XapakrepucTiika c(HOpPMUPOBAHHBIX KOMITETEHIIHIA

— oOyJaronmicsi TIIyOOKO H BCECTOPOHHE YCBOWJI TPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, TIOCIEIOBATEIEHO U TPAMOTHO €r0 U3JIaraeT;

— OIIUpasaCh Ha 3HAHUA OCHOBHOH U I[OHOJIHHTGHLHOﬁ JIMTCPATYpPHI,

OTIIMYHOY ¥
TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C TPAKTUYECKON
(GAHTCHO» JIESTeTLHOCTRIO HAIIPABJICHMUS;
— yMenio 00OCHOBBIBACT M APTYMEHTHPYET BBIJBUTACMEBIC UM HJICH,
— enaeT BBIBOALI 1 00OOIIECHUS;
— CBOOOTHO BIIAJIC€T CUCTEMOM CIEIIUATU3UPOBAHHBIX TTOHSITHH.
— 00yJaroONIMICsl TBEPIO YCBOMII MPOTPAaMMHBIN MaTepHall, TPaMOTHO H
M0 CYIIECTBY H3JaraeT ero, ONHUpasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHL;
— HE JIONYCKAeT CYIIECTBEHHBIX HETOUYHOCTEH;
:gggﬁg:: — YBSI3BIBAET YCBOGHHBIE 3HAHUS C MPAKTHYECKON JIEATCIHHOCTHIO
HaIpaBJICHUS;
— apTYMEHTUPYET HayYHBIE TTOJIOKCHHUS,
— JIeJIaeT BRIBOJBI M 00OOILEHHS;
— BJIQJICET CUCTEMOW CIEIIUAIM3UPOBAHHBIX ITOHATHH.
— 00y4JaroNMiicsl YCBOUI TOJBKO OCHOBHOM MPOTPaMMHBIA MaTepHal,
M0 CYIIECTBY M3JIaraeT €ro, ONupasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHIL;
— JIOTYCKAaeT HECYIECTBEHHBIC OMMOKNA ¥ HETOYHOCTH;
«yTIOBJICTBOPHUTEITHHOY .
GATICHON — UCIIBITHIBACT 3aTPYAHCHUS B TPAKTUYECKOM IMPUMEHCHHH 3HAHUU
HaIpaBJICHUS,
— cn1abo apTryMEHTUPYET HaydHBIE TIOJIOKEHUST,
— 3aTpyaHseTcs B (GOpMYyIHPOBAaHUH BBIBOJIOB U OOOOITICHUI;
— YaCTUYHO BJIAJICET CHCTEMOM CIeNHAM3UPOBAHHBIX TOHSATHH.
— Oo0OyJalonMiicsi HE YCBOWJI 3HAUUTEIBHOW YaCTH MPOTPAMMHOIO
MaTepuana,
— IONyCKaeT  CYIIECTBCHHBIE  OMMOKA W  HETOYHOCTH  TIPHU
«HCYIOBIICTBOPUTEITBHOY

(HEC 3a4YTCHO»

paccMOTpEeHHH TTPOOJIEM B KOHKPETHOM HAllPaBJICHHUM;

— UCIBITBIBACT TPYIHOCTH B IIPAKTUUYECKOM TPHUMCHCHUY 3HAHWH;
— HE MOKET apryMEHTHUPOBATh HAYYHBIC ITOJOKCHUS,

— He (opMynHpyeT BBIBOJOB U OOOOIICHUH.

10.3. TunoBble KOHTPOJIbHBIC 3aaHUSI UM HHBIE MaTEPHAIIBI.
Bomnpocs! (3agaun) s SKk3aMeHa npeacTaBieHbl B Tadnuie 15.

Tabnuna 15 — Borpock! (3agaun) 11t SK3aMeHa

Kon
Ne /i [lepeuennb BompocoB (3a1a4) I SK3aMeHa
WHJIMKATOpa

1. HazoBuTe 00111yt0 XapakTepuCTHKY 3arpsi3HEHUS THAPOChepHI. I1K-5.3.1
2. HasoBuTe NCTOUHMKHM 3arpsi3HEHUs] THAPOCHEPHI. I1K-5.3.1
3. HazoBuTe Kiaccu@ukanuio CTOYHBIX BOJI. [1IK-5.3.2
4. Ilepeuncinte BUABI 3aIPsI3HEHUSI CTOYHBIX BOJ. I1K-5.3.2
5. HazoBuTe xaccudukanuio mpuMeceil B CTOYHBIX BOJaX 110 I1K-5.3.2

bu3MYecKUM, XUMUYECKUM, OUOTOTHYECKUM U (pa3011CIIEPCHBIM

MIPU3HAKAM.
6. Oxapakrepu3yiTe BOAONOTPEOICHNE U BOJIOOTBEIACHUE [IK-5.V¥.1

MIPOMBITITICHHBIX MPEIIPHUSITHI.




7. OxapakTepu3yiTe CHCTEMY 0OOPOTHOTO BOJIOCHAOKEHMUS [IK-5.V.1
MIPOMBITIUICHHBIX MPEIIPUSITHIA.

8. OO01as xapakTepuCTHKa METO/I0B OYHCTKU CTOYHBIX BOJI. IIK-5.Y.2

9. Oxapakrepu3yiiTe MEXaHHYECKHE METO/bI OYHCTKA CTOUHBIX BOJ [1IK-5.B.1
(OTCTOMHMKH, (PHITBTPBI, THIAPOIMKIOHHI ).

10. | Oxapakrepu3yiiTe OCHOBHBIC IPUHITUIIBI TpUMeHsieMoro obopynoBanus | [1K-5.B.1
MEXaHUYECKON OYHCTKHU CTOYHBIX BOJI, IPUHITUII ICHCTBUS,

KOHCTPYKTHBHBIC 3JIeMeHTHI, d()hpekTnBHOCTh paboThI. [Iprmepsl.

11. | Onmunmre GU3UKO-XUMHUYECKHE METOAbl OYMCTKH CTOYHBIX BOJT [IK-6.Y .2
(xoaryrmsiust 1 Quiokyssiius, quioTarus, acopOIus, HOHHBIA OOMEH).

12. OnunmTe XUMHUYECKUE METOALI OUUCTKH CTOYHBIX BOJ I1IK-6.B.1
(HeliTpanu3alius, 030HUPOBAHKE, XJIOPUPOBAHUE, yIaJICHIE HOHOB
TSDKEJBIX METAILIOB).

13. | Oouumre MeToasl OMOJIOTMUECKONH OYUCTKA CTOYHBIX BOA. METOIBI [1IK-5.3.1
OMOJIOTMYECKON OYMCTKH — €CTECTBEHHBIE H NCKYCCTBEHHBIE.

14. | HazoBuTe OCHOBBI OMOIECTPYKIIHH. I1K-5.3.1

15. | HazoBuTe MeTObI OMOTOTHYECKON OUMCTKUA — ECTECTBEHHBIE U I1K-5.3.1
MCKYCCTBEHHBIE.

16. | loouncTka cTouHBIX BoA. O0e33apaknuBaHNUe OUYMIICHHBIX CTOUYHBIX Box | [1K-5.3.2

17. | OnunmTe NpUHIUI pEeKynepaliyi akKTHBHOTO UJla. I1K-5.V.1

18. | XapakrepucTika OCHOBHOTO TPUMEHIEMOT0 000PYIOBAHUS ISt IIK-5.3.1
MEXaHUYECKON OYHMCTKH CTOYHBIX BOJI.

19. | HazoBuTe mpuHIHI ACHCTBUS, KOHCTPYKTHBHBIE SJIEMEHTHI, I1K-5.3.1
3¢ekTUBHOCTL PabOTHI MEXaHUYECKON OYMCTKU CTOYHBIX BOJ.

IIpumepsl.

20. | OOmas xapakrepucTuKa (QU3NKO-XUMHUUYECKAX TTPOIECCOB OUMCTKH [1K-5.3.2
CTOYHBIX BO/JI, (JAKTOPHI, BIUSIONIME HA TPOLECCHl OUHCTKHU.

21. | OOm@as XapakTepuCcTUKa MPOIECCOB XUMUYECKOW OUYUCTKHA CTOYHBIX [IK-5.V.2
BOJI. DaKTOPHI, BIUSIIONME HA MTPOLIECCH] OUNCTKU.

22. | Onunmte GakTophl, BIUSIONHE HA TPOIECCH OYMCTKU. I1K-5.V.2

23. | Oxapakrepu3yliTe OCHOBHOE IIPUMEHIEMOE 000PYIOBAHUE IS I1IK-5.B.1
XUMUYECKON OYMCTKH CTOYHBIX BOJ.

24. | OnunmTe MPUHIKI ACHCTBUS, KOHCTPYKTHBHBIE 3JIEMEHTHI, I1IK-5.B.1
3(eKTUBHOCTD PAOOTHI MEXaHM3MOB JJIsi XUMUUECKOW OUMCTKU
CTOYHBIX BOJ. IIpumepsl.

25. | HaiiTe o0IIyr0 XapakTepUCTHKY MPOIECCOB OMOIOTHYECKON OYMCTKH [1IK-6.Y.2
CTOYHBIX BOJI. DaKTOPBI, BIUSIONME HA MPOIECCHl OUUCTKH.

26. | Oxapakrepu3yiiTe OCHOBHOE IPUMEHSIEMOE 000PYIOBAHUE JIS I1IK-6.B.1
OMOJOTMYECKOM OYMCTKUA CTOYHBIX BOJI.

27. | IlpyHuun AeiicTBUs, KOHCTPYKTUBHBIE 3JIEMEHTHI, Y(HeKTUBHOCTh [1K-6.B.1
paboThl 000PYIOBAHUS JJIT OMOJIOTUYECKOW OUMCTKU. [Iprmepbl

28. | HazoBuTE METOIBI U COOPYKEHHS TSI TTTYOOKOW OYMCTKH IK-5.3.1
OMOJIOTMYECKH OYHILEHHBIX CTOYHBIX BOJ], 00€33apakuBaHUE CTOYHBIX
BO/I.

29. | HazoBute MeTo bl 00€33apakiBaHus CTOUHBIX BoJI. O6e33apaxuBanne | [1K-5.3.2
KUJKUM XJIOPOM M XJIOPHOM M3BecThio. O0e33apakuBaHNE CTOUHBIX BOJL
O30HUPOBAHUEM.

30. | O0Oume cxeMbl CTAaHIMH TSI OYUCTKA CTOYHBIX BOJ. TEXHUKO- IIK-5.V.1

HSKOHOMHUYECKHE 000CHOBaHUS BHIOOpA CXEeM OYMCTHBIX COOPYKEHUM.

Bompocsr (3amaun) st 3aueta / qudip. 3auera mpencTaBiaeHbl B Ta0muie 16.




Tabmuna 16 — Borrpock! (3amaun) mist 3aueta / mud. 3auera

Ko
Ne /i [lepeuenn BompocoB (3ama4) st 3aueta / nudpp. 3adera A
WHJIAKATOpa
Y4eOHBIM IIAHOM HE TPEYCMOTPEHO
[lepeuerr TeM UII KypcOBOTO IPOCKTHPOBAHUS/BHITIOIHEHHSI KypCOBOW PabOTHI

npeacTaBiaeHbl B Tabmuie 17.
Tabnuma 17 — IlepedeHb TeM ISt KypCOBOTO MPOESKTUPOBAHMUS/BBITIOTHEHUS KYpPCOBOI pabOTHI

[IpumepHBIil TepeyeHs TeM Ui KypCOBOTO MPOEKTUPOBAHUS/BBHINOIHEHUS

Ne ni/mm .
KYpCOBOM paboThI
1

[IpoekT crucTeMbl OUMCTKA CTOYHBIX BOJI MOJIOYHOTO 3aB0j1a JIeHMHIpaaCcKou
o0J1acTH

2 [TpoekT cucTeMbl OYMCTKH CTOYHBIX BOJI 3aBOJIa XJIEOOTPOTYKTOB

3 [IpoekT cucTemMbl OUMCTKU CTOYHBIX BOJ 3aBO/Ia MO MPOU3BOJICTBY MOJICOTHEYHOTO
Maclna

4 [TpoekT cucTeMBbI OYMCTKH CTOYHBIX BOJI CTEKOJIBHOTO MPOW3BOICTBA

5 [IpoekT cucTemMpl OUMCTKU CTOYHBIX BOJ ITPOM3BOJICTBA ac(haabToOeTOHA

6 [IpoekT cucTemMbl OUMCTKU CTOYHBIX BOJ KUPIIMYHOTO 3aBOJIA

7 [IpoekT cucTeMbl OYUCTKU CTOYHBIX BOJI MYCOPOCKUTATEIBHOTO 3aBOJIA

8 [IpoekT cucTeMbl OYMCTKM CTOYHBIX BOJI 11€Xa MOATOTOBKH IIMXTHI JIJIsI
MIPOM3BOCTBA CTEKIIA

9 IIpoekT cucTemMpl OUMCTKU CTOYHBIX BOJ| MPU TPAHCTIOPTUPOBKE HEPTH

10 [IpoexT cucTemMbl OUMCTKU CTOYHBIX BOJ JIOPOKHO-PEMOHTHOTO IIPEANPUATHS

12 [IpoekT cucTemMbl OUMCTKU CTOYHBIX BOJ MYKOMOJBHOTO KOMOHMHATa

13 [TpoekT cucTeMbl OYMCTKU Ta30BBIX BHIOPOCOB I1€Xa XPAaHEHUS ChIPbS JJIs
MIPOM3BOICTBA CTEKIIA

14 IIpoeKT cucTeMbl OYMCTKU CTOYHBIX BOJI BUH3aBOAA

15 ITpoekr cuctembl ouncTku cTOUHBIX Bog OAO «AnMupanterickue Bepdu»

16 [IpoekT cucTemMbl OYMCTKU CTOYHBIX BOJ KO)KEBEHHOTO 3aBOJIa

17 [IpoekT cucTemMbl OUYMCTKU Ta30BBIX BHIOPOCOB MACIOIKCTPAKIIMOHHOTO 3aBOJIa

18 [IpoekT cucTeMbl OUMCTKH Ta30BBIX BHIOPOCOB Iexa paHeHus coipbst OAO
«Ctexon

19 IIpoekT cucTeMbl OYHCTKH ra30BBIX BHIOPOCOB MAIMHOCTPOUTEILHOTO 3aBOJIA

20 [IpoekT cucTeMbI OYMCTKU Ta30BBIX BHIOPOCOB I1€Xa MOJATOTOBKU ChIphsi OAO

«'paHuT»

Bompocel i mpoBeneHHS TMPOMEKYTOYHOM aTTecTallid B BHUJIEC TECTHPOBAHUS
npeacTaBiaeHsl B Tabmuie 18.

Tabnuua 18 — IlpuMepHblii nepedeHb BOPOCOB ISl TECTOB

. Kon
Ne i/m [IpumepHBIil epedYeHb BOIPOCOB ISl TECTOB
WHKaTopa
1 [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. I1K-5.3.1
Omnpenenurte METOI OYUCTKU CTOYHBIX BOJ] B 3aBHCHMOCTH OT €TO
XapaKTePUCTUKHU.
K xaxxao#i mo3unuu, JaHHOU B JIEBOM CTOJIOIIE, TOAOepUTe

cO

OTBETCTBYIOIIYIO MO3ULHUIO B IPABOM CTONOLE:

MeTox OUnCTKH O6opynoBanue

A | Mexaunueckas 1 | .Mexanuueckas- pu3nKo-




XUMHUYECKAS-
ouoJiornyeckas

b | ®usuko-xumudeckas 2 Hcnonw3oBanue
0COOEHHOCTEH
JKU3HENCATENLHOCTH
MHKPOOPTaHU3MOB IS
MHHEpPaIU3aluN
(oKuCIEeHUS)
pPacTBOPEHHBIX
OpPraHUYECKUX
COCIUHCHUM.

B | buomornueckas 3 PearentHas ouncrka,
CcOpOLUS, DKCTPAKI[HA,
JBamnopalus, Jera3amnus,
HOHHBIH 00MEH,
030HHPOBaHUE,
anekrpoduioTaIus,
XJIOPDMPOBAHHUE,
AIEKTPOANAIH3 U JIP.
I' | KomObunupoBanHas 4 Pemérku, meckoJIOBKH,
NEepBUYHBIC OTCTOMHHUKA U
GUIBTPHI

3anunmTe BhIOpaHHbBIC U(PHI IO COOTBETCTBYIOIMMU OYKBAMU:
A b B r

[IpounTaiiTe TEKCT M 3alULIUTE pa3BePHYThII1 000OCHOBAHHBIN OTBET.
OnunmTe Kiaccu(UKaUoo CTOUHbIX BoA. [lepednciante BubI
3arpsI3HEHU.

[1K-5.3.2

[MpounTaliTe TEKCT M YCTAHOBHUTE ITOCIICIOBATEIIEHOCTD 3TAIIOB MPoIIecca
OYHCTKH CTOYHBIX BOJ:

1 - Guostornueckast OYNCTKA;

2 — MEXaHHUYEeCKasi OUYMCTKA;

3 - KoaryIsius;

4 — xuMu4JecKasi OUYMCTKA.

3anunmTe COOTBETCTBYIOIIYIO OCIIEIOBATEIBHOCTD UM clieBa
HaIpaso.

I1IK-5.¥.1

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBIC BAPUAHTHI OTBETA U
3aMUIIMTE apTYMEHThI, 000CHOBBIBAIOIIME BHIOOP OTBETOB. YKAKHUTE,
YTO OTHOCUTCSI K METOJJaM OMOJIOTUYECKON OYMCTKH CTOUHBIX BOJ B
€CTECTBEHHBIX YCIOBHSIX:

1 - nouBeHHAas OYHCTKA;

2 - OMO(UIBTPHI U A3POTEHKH;

3 - OMOJIOTUYECKUE TTPYIbI,

4 - MeTaTeHK!

[IK-5.V.2

[IpounTaiiTe TEKCT, BHIOCPUTE IIPABUIBHBIC BAPHAHTHI OTBETA

K meromam OHOIOTHYECKOW OYMCTKA CTOYHBIX BOJI B HCKYCCTBEHHBIX
YCIIOBHSIX OTHOCSITCSL:

1 - mouBeHHas OYHCTKAa;

2 - OUOUIBTPHI U aYPOTEHKU;

3 - OMOJIOTHYECKUE TIPY/IHI,

I1IK-5.B.1




4 - 1eCKOJIOBKHA

[pouunTaiiTe TEKCT, BHIOCPHUTE MPABUIbHBIC BADHAHTHI OTBETA U
3aIMUIIMTE apTYMEHTBI, 000CHOBBIBAIOIIME BHIOOD OTBETA.
BeiOeprTe MeTO bl YIACHHS 13 3arpsA3HEHHBIX CTOYHBIX BOJI
B3BCIICHHBIX BEIICCTB.

1 - MexaHHYECKHE CIIOCOOBI OYMCTKU

2 - XMMHYECKHE CITIOCOOBI OYHNCTKA

3 - OMOJOTUYECKHE CIIOCOOBI OYHCTKH

4 - cnenuanbHbBIE CIIOCOOBI OYMCTKU

I1IK-6.Y.2

[IpounTaiiTe TeKCT, BEIOEPUTE MPABUIBHBIN BAPUAHT OTBETA U 3aIUIIITE
apryMeHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.

Omnpenenute 3arpsA3HUTENN, KOTOPbIE YIAIAIOTCS U3 CTOYHBIX BOT
MEXaHHYECKOM OYMCTKOM.

1 - HepacTBOpeHHBIE MUHEPATBHBIE U OPTaHUUYECKUE TPUMECH,

2 - pacTBOpPEHHBIC MUHEPAIbHBIE U OPTAaHUUYECKUE TTPUMECH;

3 - maToreHHbIe MUKPOOPTAHU3MBI

4 - TOJILKO B3BEIEHHBIE YACTHIIBI

I1IK-6.B.1

[TpounTaiite TEKCT, BbIOEpPUTE MPABUIIbHBII BapHaHT OTBETA U
3aMUIIMTe apryMEHTHI, 000CHOBBIBAIOIIE BHIOOP OTBETA.
Omnpenennte METOb OYMCTKH TPOU3BOICTBEHHBIX CTOUYHBIX BOJ OT
rpyoOAMCIIEPCHBIX TTPUMECEH.

1 - orcrauBanme, PUIBTPOBAHUE U (PHIIBTPAIUIO

2 - DKCTPAKIIHIO

3 - KOAryJsIL U0

4 - ancopO1uo

I1K-5.3.1

[IpounTaiiTe TeKCT, BEIOEpUTE MPABUIBHBIN BapUaHT OTBETA
OrnpeaenuTe OKUCIUTEH, KOTOPBIC UCITOIB3YIOTCS B IIPOIIECcCe
00e33apaKMBaHMS CTOYHBIX BOJI.

1 - ammuax;

2 - M€ ¥l U3BECTHSIK;

3 - XJIOpHYIO M3BECTh

4 - TuAPOKCHU HATPUS

I1K-5.3.2

10

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.

VKaXuTe MEeTO/Ibl, UCII0JIb3YEMbI€ I YAAJIECHUS IPUMECEH U3 CTOYHBIX
BO/L.

K kaxx10# mo3u1uu, TaHHOU B JICBOM CTOJIOIIE, TOI0CpUTE
COOTBETCTBYIOIIYIO MO3UIINIO B TPABOM CTOJIOIIE:

[Ipumecn Merton ouncTKH
A | B3Bemennnle BemecTsa 1 AncopOuus,
PEKTH (PUKAI K,
AKCTPAKITHS,
yabTpaduIbTpaIUs,
b | PactBopumsle rassl 2 HouHblit 0OMeH,
00paTHBII 0cMOC,
BBITIAPUBAHNE.
B | MunepanbHble IpuMecH 3 HecopOrus
JIMCCOLMMPOBAHHBIE B BOJIE
I' | Opranuueckue 4 Koarynsmus, drmoxymnsiusi,
pPacTBOpPEHHBIC BEIIECTBA duioramus.

3anunmTe BHIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIMMH OYKBAMU ©

[ A | B |B [T

I1IK-6.B.1




11 [IpounTaiiTe TeKkCT, BEIOEPUTE IPaBUIIbHBIN BApUAHT OTBETA. [IK-5.V.1
OnuumTe cyTh IIpoLECcca CIUIAHUS YACTUL] KOJUIOMAHON CUCTEMBI ITPU
UX CTOJKHOBEHUH.
1 - HeitTpanuzanus;
2 - KOaryJsus;
3 - mokynsus;
4 - copOnusi.
12 [IpounTaiiTe TEKCT, BEIOEPUTE MPABUIILHBIC BAPUAHTHI OTBETA. IIK-5.3.1
HazoBute quioKynsHTBI, KOTOPbIE UCIIOJIB3YIOTCS IPU OYMCTKE CTOYHBIX
BO/I.
1 - pacTBOpBHI LIENTOYEH
2 - Kpaxmai ¥ dQupsI
3 - moNMakpuagaMu M MOJTHITUIICHAMUH
4 - pacTBOp KUCIIOT
13 [IpounTaiiTe TekCT, BEIOEPUTE NPABUIIbHBIN BapUaHT OTBETA. [1K-5.3.2
Omnpenenure THI MUKPOOPTaHU3MOB, YUaCTBYIOIIMX B MPOLIECCAX
OMOJIOTUYECKOTO OKHCIICHUS.
1 - TonIbKO aBTOTPO(HBIE MUKPOOPTAHU3MBI
2 - TOJIBKO TeTepOTPO(HBIE MUKPOOPIaHU3MBI
3 - KaKk aBTOTPO(HBIE, TAK U TeTEPOTPO(HBIE MUKPOOPTAHU3MbI
4 - Bce OTBETHI TPABUIIBHBIE
13 [IpounTaiiTe TEKCT, BEIOEPUTE NPaBUIIbHBIE BApHAHThI OTBETA U IIK-5.V.1
3alUIIMTE apTyMEHTHI, 000CHOBBIBAIOIIME BHIOOD OTBETA.
HazoBute MeTo1pl OMOIOTMYECKO OYMCTKH CTOYHBIX BOJ B
€CTECTBEHHBIX YCIIOBUSIX.
1 - mouBeHHAas OYHCTKA;
2 - 6UOUIBTPBI U AIPOTEHKH;
3 - OuoyIoTHUYeCcKHe TPY/IbI
4 - ancopOepbl
14 [IpounTaiiTe TEKCT, BEIOEPUTE NPaBUIIbHBIN BApUAHT OTBETA. [IK-5.V.2
OnunmTe MOCIEACTBHS BPEHOTO ICHCTBUS HEPTSIHOM TUICHKH Ha
COCTOSIHUE BOJIHBIX OOBEKTOB.
1 - 3akpbIBast HOBEPXHOCTh BOJIOEMA, IIPEKpAILiAET JOCTYI KHUCIOpO/a B
BOJlY
2 - yCUJINBAET MOCTYIJIEHHE B BOJY B3BEILICHHBIX BEILECTB
3 - IPUBOJAMUT K MOBBIIICHUIO COICP)KaHUS B BOJIE (CHOJIOB U XHHOHOB
4 - orpaHMYMBAET OYHUIRAIOIIEE JEHCTBHE MUKPOOPTaHNU3MOB
15 [IpounTaiiTe TEKCT, BHIOEPHUTE IpaBUIIbHBIC BapuaHThl oTBeTa. YKaxkuTe | IIK-5.B.1
MPUYMHY UCTIOIB30BAaHUS PEIIETOK HA OYHMCTHBIX COOPYKECHHUSIX.
1 - nns 3apepkaHus MIABAIOLIMX BELIECTB;
2 - uIs 3a7iep KaHus KPYIHBIX 3arpsi3HEHUH;
3 - i IpoOIeHMS KPYITHBIX 3aTrpsi3HEHUI;
4 - s yTUAM3aly KPYIHBIX 3arps3HEeHUN
16 [IpounTaiiTe TEKCT U 3aMUIIMTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET. [1IK-6.Y.2
VkaxuTe KI1acCU(PUKaLUIO IPUMECEei B CTOUHBIX BOJAX IO (PU3UYECKUM,
XUMHYECKHM, OMOJIOTHYECKUM U ()a30- M CIIEPCHBIM PHU3HAKAM.
17 [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. [1K-5.3.2

Omnpezaenurte 000pyI0BaHKE IS YIAJICHHS IPUMECEH .
K xaxxno#i mo3unuu, JaHHOM B JIEBOM CTOJIOIE, TO0epuTe
COOTBETCTBYIOIIYIO TTO3UIIMIO B IIPABOM CTOJIOIIE:

| pumecn | MecTo ycTanOBKH




A | KpynHble miaBarmonme 1 JKuponoByIiku

MpUMecH YCTaHABJIIMBAIOT B MECTaxX
00pa30BaHus CTOKOB B
[IEXOBBIX CHCTEMAX OYMCTKU

b | XKupsr 2 Pemerxu, cetku
YCTaHaBJIWBAIOT MEPE
HaCOCHOM CTaHIIHEMN.

B | Tsoxensie MUHEpaIbHBIE | 3 OTcTOMHUKY —

IIpUMECH TOPU30HTAJIbHBIE,
BEpTUKAJIbHBIE, PaIUAJIbHbIE
Pacnonararot nocie
MECKOJIOBYIIEK B CXEMeE
MEXAHUYECKON OYMCTKU U
nocye OuoguiIbTpoB

I' | Menkue B3BELICHHBIE 4 IleckomoBymku —
BEILECTBA U OCTATKU TOPU30HTAJIbHBIE,
OUOIJIEHKH 1TOCIe BEpPTUKAJIbHbBIE, C KDYTOBBIM
ouodubTpa JBUYKEHUEM BOJIBI.
YcTaHaBIMBAKOT ITOCIIE
PELIETOK.

3anuumTe BHIOpaHHbIE LU (PHI 0] COOTBETCTBYIONMMHU OyKBaMH:

A b B I

18

[IpounTaiiTe TEKCT, BEIOCPUTE IPABUIHHBIC BAPUAHTHI OTBETA U
3alUIIMTEe APTyMEHTBI, 000CHOBBIBAIOIIME BHIOOP OTBETOB.
HazoBuTte 3amaun, pemaemMbie B pe3ylibTaTe MOYBECHHOW OUUCTKI
CTOYHBIX BOJI.

1 - MuHepanu3aIyus BHECEHHBIX OPTAaHMYECKUX BEIIECTB;

2- nerymu prKarms;

3 — o0e33apaxuBaHue;

4 — HeT MPaBHJIbHBIX PEIICHU I

[IK-5.V.1

19

[IpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBINA BAPUAHT OTBETA.
Onpeznenute 3arps3HUTENN, YCKOPEHUE MPOLECCA CAMOOYNILECHUS
KOTOPBIX IIPOMCXOJHUT 3a CUET BHICIICH BOJHOM PaCTUTEIBLHOCTH.
1 - TOJIBKO OT OpPraHUYECKUX BEILECTB;

2 - TOJIbKO OT HEOPraHUYECKUX BEILECTB;

3 - KaK OT OpraHMYeCKUX, TaK U OT HEOPraHMYECKUX BEIIECTB

4 — Bce BHIIICYKa3aHHOE

[IK-5.V.2

20

HpO‘-II/ITaI\/'ITe TCKCT, BLI6epI/ITe HpaBI/IHBHHﬁ BAapUAHT OTBCTA.

Onunmre MecTo PACIIOJIOXKCHUA OnoMaccsl B AOPOTCHKAX U OKCUTCHKAX:
1- aKTUBHAas OMomacca 3aKpernjieHa Ha HEeMOABM)KHOM MaTepualie, a

CTOYHAas BOJIa TOHKUM CJIO€M CKOJIB3UT 10 MaTepuaiy 3arpy3Ku;
2 - akTHBHAasi OMoMacca HaXOJUTCS B BOJC B CBOOOAHOM (B3BEILICHHOM
COCTOSIHHH );

3 - coueraroTcs 00a BapruaHTa PacO0KEHUsI OMOMACCHI

4 — Onomacca He HCII0JIB3YCTCA

IIK-5.B.1

21

[IpounTaiiTe TEKCT U YCTAHOBUTE IMOCIIEI0BATEIBHOCTD CTAAU I
OKYJIFTYPUBaHUSI MOYB. 3aIIUIIATE COOTBETCTBYIOLIYIO
MOCIIEZIOBATEILHOCTD U (P ClIeBa HAMPABO.
1 — Cragus pe3koro HECOOTBETCTBUSI TOUBEHHBIX CBOMCTB 1
arponeHo30B. Pa3zBuBaercs B HAUAJIbHBIN EPUOJ OCBOCHUS ITOYB.
[IpoucxoauT BeCbMa HHTEHCUBHOE U3MEHEHHE MTOYB €HHBIX CBOMCTB.

I1K-6.B.1




3aracel TyMyca WM PE3KO YMEHBIIAIOTCS, WA PE3KO BO3PACTAIOT.

2 — Ctaausi IOCTETIEHHBIX M3MEHEHHU TOYBEHHBIX CBOWCTB HACTYIAET
110 MEpE YPaBHUBAHHUS HECOOTBETCTBHS IIOYBEHHBIX CBOMCTB U
arpoLeHO30B.

3 - Ctaaus paBHOBECHS: TIOYBEHHbIE CBOWCTBA - arporieHo3bl. Ha sToit
CTaJluy OOOTallleHNE MOYBBI 32 CUET PACTUTEIbHBIX OCTATKOB,
BBIHECEHU I yIOOPEHUH 1 )KU3HEIESATEIbHOCTH arpolieH030B
KOMIICHCUPYETCS MUHEpAIU3aLUed U OTUYKICHUEM BEILECTB C
YPOKaeM.

IIpumedanme: CrcTeMa OICHMBAHWS TECTOBBIX 3a/laHMIL:

1 Tum) 3amaHne KOMOWHMPOBAHHOTO THIIA C BHIOOPOM OJHOIO BEPHOTO OTBETA M3 YETHIPEX IIPEIOKCHHBIX U 0OOCHOBAHHEM
BBIOOpA CYMTACTCS BEPHBIM, €CIM NPAaBWIBHO YKa3aHa Iuppa M NPUBENCHBl KOHKPETHBIC apTyMEHThI, HCIOJb3YeMbIe NMpU
BbIOOpe oTBera. [loyHOE coBMajeHHe ¢ BEpPHBIM OTBETOM OIlCHHMBaeTcsi | OayuioM, HEBEpHbBIH OTBET WM ero orcyTctBue — O
OaytoB.

2 Ttvn) 3amaHMe KOMOWHHPOBAaHHOTO THIA C BBIOOPOM HECKOJNBKHX BapHaHTOB OTBETa W3 MPEUIOKCHHBIX M Pa3BepHY THIM
000CHOBaHHEM BbIOOpA CUMTAETCS BEPHBIM, €CIM NPABWILHO YKa3aHbl LU(PB ¥ TPHBENEHbl KOHKPETHBIE apryMEHTHI,
HCTIONb3Y eMbIe TIPH BBIOOpe OTBETOB. [10NIHOE COBIajieHHe C BEpHBIM OTBETOM OLieHHBaeTcs | OajuioM, eciy A0y IEeHbI OMIHOKH
WIH OTBET OTCY TCTBYeT — 0 GayioB.

3 Ttum) 3amaHue 3aKpBHITOrO THIA HA YCTAHOBJICHHE COOTBETCTBHS CUHMTACTCS BEPHBIM, €CIIH yCTAHOBJICHBI BCE COOTBETCTBUS
(mo3MIMHM M3 OJHOTO CTONOIA BEPHO COMOCTABIEHBI C MO3MIMAMH ApyTroro cronbma). [lomHoe coBmaneHne ¢ BEpHBIM OTBETOM
oueHnBaercst 1 GanioM, HeBep HbIH OTBET WIH ero otcy TcTBre — 0 0ayuioB.

4 Tum) 3amaHue 3aKpHITOrO TUIIA HA yCTaHOBJICHHE IOCIEHOBATEILHOCTH CUMTACTCS BEPHBIM, €CIIM NPABWIBHO yKa3zaHa BCs
nocieoBarenbHOCTs mudp. IlonHOoe coBmameHHe ¢ BEpHBIM OTBETOM OLEHMBAeTCS 1 OajutoM, ecinm IOy IIeHBI ONIMOKH HIIN
OTBET OTCY TCTBY €T — 0 GaiioB.

S Tum) 3agaHue OTKPBITOTO THIA C Pa3BEPHYTHIM OTBETOM CUMTAeTCs BEPHBIM, €CIM OTBET COBNAJACT C ITAJIOHHBIM IO
CoJepIKaHUI0 U mosiHoTe. [IpaBUiIbHBIA OTBET 3a 3a/laHUe OlCHHBaeTCs B 3 Gaiuia, eciii JOMy IieHa OJjHa OMHOKa \ HeTOUHOCTH \
OTBET NP aBWIbHBIN, HO He MONHBIT - 1 Gamn, ecnu gomyueHo Oonee | ommOKH \ OTBeT HenpaBWIbHBIHA \ oTBET oTCcyTCTBYeET — 0
OaioB.

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO JUCHMUIUIMHE OOYYarOUMXCS 3a04HOU (HOPMBI
oOyueHus, IpeacTaBaeHbl B Tadbmmie 19.

Tabmuma 19 — IlepeueHb KOHTPOIBHBIX PAOOT

Ne n/mn IlepeyeHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  MaTepuaibl,  OMNPENCNAIONME  MPOLEAYphl  OLICHHUBAHUS
WHIMKATOPOB, XapaKTEpU3YIOUMX dSTanbl (OPMHPOBAHUS KOMIICTCHIIMH, COJepKarcs B
JOKaJIbHBIX HOpMaTUBHBIX akrax [YAIL pernamMeHTHPYOLMX TMOPSIOK H  TPOUEIypy
MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTallul O0Y4aroUXCs
I'VAIL

11. Meroauueckue yKa3aHHs JJIsl OOYJaIOIIMXCS 110 OCBOCHUIO JIMCIIHTIITHHBI

11.1. Metoguueckue yka3aHHUs Ui OOY4YarOIMXCS IO OCBOEHHUIO JIEKIIMOHHOIO
Marepuana

OCHOBHOE Ha3HAu€HHE JIEKIMOHHOTO Marepuajga — JIOTUYECKd CTPOMHOE, CUCTEMHOE,
mIyOOKOe W SICHOE HW3IIOKEHHE ydeOHOro Marepuana. HasHadueHme COBpPEMEHHOU JIEKIMH B
paMKax AUCIUIIIUHBI HE B TOM, YTOOBI MOJYYUTH BCIO MHQOPMAIMIO MO TEME, & B OCBOCHUH
GyHIAMEHTANBHBIX MPOOJIEeM TUCHUILIMHBI, METOJOB HAy4HOTO IIO3HAHWS, HOBEHIMX
JTOCTH)KCHUM HAydHOW MbICM. B ydeOHOM mpoliecce JIEKIHS BBIMOJIHIET METOI0JIOTHAY €CKYIO,
OpraHU3alMOHHYI0 U MH(opMannoHHy0 (QyHKUMU. JIeKkusa packpbIiBaeT MOHSITUWHBIN anmapaT
KOHKPETHOW 00NacTh 3HaHWs, €€ MpoOJeMbl, JaeT LeIbHOE MPEACTaBICHUE O JUCIHIUINHE,
MOKa3bIBAET B3AMMOCBS3b C IPYTUMHU JTUCIATIIIMHAMU.

[InaHupyeMBble PE3YIbTAThEL IPH OCBOEHHHU O0YUAIOIMMHUCS JIEKIIMOHHOIO MaTepyaa.




— IIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YPOBECHb
KOTOPBIX OIIPEIEIACTCS LIEJIEBOM YCTAHOBKOM K KayKJ10M KOHKPETHOU TEME;

— IIOJIy4E€HHUE OIbITa TBOPUYECKOH pabOThI COBMECTHO C IPEIOIaBaTelIeM;

— pa3BUTHE TNPOPEeCCHOHATBHO-/IENOBbIX  KayecTB, JIIOOBM K MNpeAMETYy |
CaMOCTOATEIBHOTO TBOPYECKOTO MBINUICHUS.

— MOsIBJIEHHE HEOOXOANMOIO HHTEpeca, HEOOXOAUMOTO /sl CAMOCTOSTEIbHON paboThI;

— TIOJIyYEHHE 3HAHHM O COBPEMEHHOM YPOBHE Da3BUTHUS HAYKH W TEXHUKH U O
IIPOTHO3€ UX pa3BUTHUS Ha OnMrKaiime rossl;

— HaAy4YUThCS METOIUYECKH oOpabarbiBaTh Marepuan (BBIACTATH IJIABHBIE MBICITH H
IIOJIOKECHMS, TPUXOOUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPSTH HMX B  Pa3IMYHBIX
dopMynHpOBKax);

— TIOJy4€HHE TOUYHOI'O MOHUMAHUS BCEX HEOOXOAUMBIX TEPMUHOB U TTOHSATHIA.

JlekuMOHHBIN MaTepuan MOXKET CONPOBOXKIATBCS JEMOHCTpAalMEd CIAHIOB W
UCIIOJIb30BAHMEM PA3aTOYHOTO Marepuaiga NpH MPOBEICHUH KOPOTKUX JUCKYcCUH 00
0COOCHHOCTSX MPUMEHEHHUS OTAETbHBIX TEMATHK 110 AUCIUIIIINHE.

CTpyKTypa npeaocTaBieHus JEKIMOHHOIO MaTepuania:

— @opMynuMpOBaHUE TEMBI, IIETEH U 3a7a4

— M3noxxenue marepuaia corjiacHo Tabi.3 u Tabmn.4

- BbIBOABI U 3aKIIIOUEHUE

11.2. Metoauueckue YykazaHus JUId OOy4JarOIMXCS IO BBINOJHEHUIO Ja0opaTOpHBIX
pabot

B xozme BeImonHeHus 1a0OpaTOpHBIX paboT oOydaroumiics JIOJKEH YrIyOuTh U
3aKpEIUTh 3HAHUS, NPAKTUYECKUE HABBIKHA, OBJIAJCTh COBPEMEHHOW METOAMKOM M TEXHUKOHN
JKCIIEPUMEHTa B COOTBETCTBHUM C KBAJU(MKAIIMOHHOW XapaKTepUCTHKON 0O0ydaromerocs.
Beimonnenne nabopaTopHbIX pabOT COCTOUT M3 SKCHEPUMEHTAIBHO-TPAKTUYECKOH, pacyeTHo-
AQHAJMTUYECKON 9acTe U KOHTPOJIbHBIX MEPOIIPUATHM.

Beinonnenue n1abopaTtopHbIX paboT 0O0ydaroUMMCs SBISETCS HEOThEMIIEMOW YacThIO
U3y4EeHUs JUCUMIUIMHBI, OIpelesseMON Yy4eOHBIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYyrBaIONIM pEIIeHNE CIEeIYIOIMX OCHOBHBIX 3371ad 00yJaroIerocs:

— IpHOOpeTeHHE HaBBIKOB MCCJIECJOBAHMS IPOLIECCOB, SBJIEHUH U  OOBEKTOB,
U3y4aeMbIX B paMKaX JaHHOMN JUCIUILIUHBI;

— 3aKpEIUICHHME, Pa3BUTHE M JETaIM3alUs TEOPETUYECKUX 3HAHMM, MOIYYEHHBIX Ha
JEKIUSX;

— TIOJIydeHHE HOBOUM MH(POPMAIIUH 10 W3y9aeMON TUCIHUIIIINHE,

— TpHOOpeTeHHEe  HAaBBIKOB  CAMOCTOSTENBHOM  paboTel ¢ J1a0OpaTOpHBIM
obopynoBaHueM U pudopamu.

3aganue ¥ TpeOOBAHUS K IPOBEACHUIO Ja00PATOPHEIX Pa0OT

3amaHue M XOJ BBINOJHEHHUs JabopaTopHON padOThl MPHUBEIEHHI B METOIUYECKUX
yKa3aHUAX /7S BBITOTHEHUs 1a00paTOpHBIX padoT.

Ctpykrypa u (opMa oTdeTa 0 Ja00paTopHOM paboTe

B otuet no naboparopHoii paboTe 10MKHBI ObITh BKIIOYEHBI CIICAYIOLIME MYHKTHI:
- TUTYJIBHBIN JIUCT;

—  1e’nb paboThl;

—  KpaTKue TEOPETUYECKUE CBEJCHMUS,

—  ONMCaHME SKCIIEPUMEHTAIBHON YCTAHOBKM M METOAMKH IKCIIEPUMEHTA;

—  JKCIIEpUMEHTaJbHbIE PE3YJbTATHI;

—  aHauwM3 pe3yabTaToB paldoTHI;



- BBIBOJBI.

TpeboBanus K oPopMIIEHHIO OTYETA O JIAOOPATOPHOI paboTe

TumynvHelii  aucm SBISETCS TEPBOM CTpaHMIeW 000N HaydHOH paOoThl W JUIs
KOHKPETHOTO BHJa palOOTHI 3alOIHSETCS IO OMpeneieHHbIM mpaBmwiaM. Jlyis mabopatopHoit
paboTHI TUTYNBHBIN JUCT 0GOPMIISIETCS CIEAYIONMM 00pa3oM.

B BepxHeM moje 5mcTa YKa3bIBalOT IMOJHOE HAWMEHOBAaHWE Y4eOHOTO 3aBENEHUS U
Kadeappl, Ha KOTOPOH BBIMOJIHSIIACH JaHHAs padoTa.

B cpennem mone ykasbiBaeTcsi BUJIl palOOThI, B JaHHOM ciydae jabopaTopHas paboTa c
yKa3aHUEM JMCLUILIMHBI, O KOTOPOW OHa BBINIOJIHEHA, W HM)KE €€ Ha3BaHue. HaszBaHue
nabopaTopHON pabOThI MPUBOIUTCS O€3 CI0BA Mema U B KaBBIYKH HE 3aKITF0YaCTCs.

Janee Onvke K MpaBOMY Kpar0 THUTYJIBHOTO JIMCTA YKAa3bIBAIOT (JAMIIIUIO, MHUIIMAIIBI,
KypC W TpYIIy YYallerocs, BBHIIOJHUBILETO padoOTy, a Tarke (aMIUIAI0, WHULHAIBI, y9eHYIO
CTENEeHb U JIOJDKHOCTD MPENo1aBaTesl, IPUHSBILETO padoTy.

B HmxHEeM mosie MUCTa yKa3bIBAETCSl MECTO BBIMIOJHEHUS PabOThHl U TOJ| €€ HallKMCaHUs
(6e3 cioBa 200).

Lenv pabomul noMKHA OTpakaThb TeMy JaOOpaTOpHOIl paboOThl, a TakkKe KOHKPETHBIE
3aj1ayM, TOCTaBJICHHbIE CTYJCHTY Ha IEepHoJl BbIOJHEHUs paboThl. [lo 00beMy 11e1b paboThl B
3aBUCUMOCTH OT CJIOKHOCTH M MHOT033/1adHOCTH PabOThl COCTABJISET OT HECKOJIBKUX CTPOK J0
0,5 cTpaHuIIbI.

Kpamkue  meopemuueckue  ceedenus. B 3TOM  pasznmene  u3naraercsi — KpaTKoe
TEOPETUYECKOEe OMUCAHME HM3y4aeMOro B paloTe SIBJIEHMS WJIU Ipoliecca, IPUBOAITCS TakoKe
HeoOxouMbIe pacdeTHblie GopMyibl. Marepuan paszzaena He JOKEH KOMUPOBATh COJEpKaHUE
METOAMYECKOTO MOoCcCoOMsl MM ydeOHMKa MO JaHHOW TeMe, a OrpaHUYUBACTCS H3JI0KEHHEM
OCHOBHBIX MOHATUN U 3aKOHOB, PACUETHBIX (HOPMYJ, TAaONIUI, TpeOYrOIMXCs s AajbHeIen
00pabOTKH MOJYYEHHBIX IKCIIEPUMEHTAIBHBIX pe3ynbTaToB. OO0beM JuTepaTypHOro o030pa He
JIOJDKEH MPEeBBIMATh 1/3 9acTu Bcero oryera.

Onucanue 9KCNEPUMEHMANbHOU YCMAHOBKU U MemoOouxku sKkcnepumenma. B naHHom
pa3ziene TMPUBOIUTCS CXeMa SKCIEPUMEHTAIBHOW YCTAHOBKM C ONHCAaHUEM ee paboThl U
noApoOHO H3J1araeTcsi METOIUKA MPOBEICHUS 3KCIIEPUMEHTA, MPOLECC MOIYYEHUsI JaHHBIX U
crioco® ux o0paboTku. Ecim mcmonw3yloTcs CTaHIApTHBIC MAKeThl KOMIBIOTEPHBIX MPOrpaMMm
U1 00pabOTKU SKCIIEPUMEHTAIIBHBIX PE3YIbTATOB, TO HEOOXOAUMO 0OOCHOBATh BO3MOXKHOCTb U
11e71eCO00Pa3HOCTh UX IPUMCHECHUS, & TAKKEe MOPOOHOCTH 00pabOTKU JaHHBIX C UX IIOMOIIBIO.
Jnst nabopaTtopHbIX pabOT, CBS3aHHBIX C KOMIIBIOTEPHBIM MOJEIUPOBAHUEM (HU3HMUYECKUX
SBJICHUN U TIPOIIECCOB, HEOOXOAMMO B 3TOM pasjiele OMucaTb MaTEeMaTHYECKYI0 MOJIENb U
KOMITBIOTEPHBIE MIPOrPaMMBbl, MOJIETIUPYIOIME JAHHbBIE SBJICHUS.

Okcnepumenmanvhvie pe3yiomamoel. B 3TOM paszziene MPUBOIATCS HEMOCPEICTBEHHO
pe3yabTaThl, MOJyYeHHBIE B XO/1€ MPOBEICHUS Ja00paTOPHBIX PadOT: SKCIEPUMEHTAIBHO HIIA B
pe3ynbraTte KOMIIBIOTEPHOTO MOJEIMPOBAHMS ONpPEJCICHHbIE 3HAUEHUs BEJIWYUH, TIpauku,
TabnuIbl, AuarpamMmbl. O0s3aTEIbHO HEOOX0IUMO OIIEHUTH MOTPENIHOCTA U3MEPEHUH.

Ananuz pezynbmamog pabomul. Paznen otuera IOMHKEH COIEpXKaThb MOAPOOHBINA aHaINU3
MOJIYYEHHBIX Pe3y/IbTaTOB, MHTEPIIPETAIINIO 3TUX PE3YJIbTATOB Ha OCHOBE (PM3NYECKUX 3aKOHOB.
Crnenyer cpaBHUTH MOJYYEHHBIE PE3YNbTaThl C W3BECTHBIMU JINTEPATYPHBIMH JaHHBIMH,
OOCYIUTh MX COOTBETCTBHE CYIIECTBYIOIIMM TEOPETHUYECKMM MojensMm. Eciu oOHapyxeHO
HECOOTBETCTBHUE IOJYYEHHBIX DPE3YJAbTATOB M TEOPETUUYECKHX DPACUETOB MM JIHUTEPATYPHBIX
JAHHBIX, HEOOXOAUMO OOCYIUTh BO3MOXKHBIE MPUUNUHBI ITUX HECOOTBETCTBUH.

Bvigoovl. B BpIBOJAaX  KpaTKO  M3JIaraloTcs  pe3ylbTaThl  pabOThl:  IOJIy4EHHBIE
SKCIEPUMEHTAJIBHO WJIM TEOPETUYECKH 3HAueHUsI (U3MYECKUX BEIMYMH, UX 3aBUCUMOCTU OT
YCJIOBUH HKCIIEPUMEHTA MIIM BBIOPaHHOM pacueTHOM MOJIeNH, YKa3bIBaeTCsl HX COOTBETCTBUE UIIH
HECOOTBETCTBUE (PU3NYECKMM 3aKOHAM M TEOPETHYECKUM MOJEISIM, BO3MOXKHBIE MPUUYMHBI
HECOOTBETCTBHSL.



Oruer no nabopartopHoi padoTe odopmisiercs Ha Oymare ctangapTHoro dopmara A4 Ha
OIHON CTOpPOHE JHCTa, KOTOpbIe CIIMBAIOTCA B CKOPOCIIMBATENE WM MeperieTaloTcs.
Jomyckaercst ogopMmiieHHE OT4eTa MO J1abopaTopHOW paboTe TOJBKO B JJIEKTPOHHOM BHJIE
cpeacteamu Microsoft Office.

Bo3MoxkHO 0opMIISITE B KOHIIE CeMecTpa OOLM OTYET MO BCEMY IIUKITY J1a00paTOPHBIX
paboT, TOCBAICHHBIX HWCCICIOBAHUIO OJHOTO W TOTO IMPOIecca pPa3sHBIMH METOJaMH,
0OPMIISFOTCS TAkKE M OTICTBHBIC OTUETHI IO KaXKI0W paboTe IUKIA IO MEPE MX BHITOITHCHHUSL.
Ha ocHoBe oT4eToB Mo Kaxaoil paboTe B KOHIE ceMecTpa OGopMIISIETCS UTOTOBBIA OTYET, B
KOTOPOM OCHOBHOE BHHUMAHHE JOJDKHO OBITh YACICHO aHAIHM3y Pe3y/IbTaTOB, IMOJYYCHHBIX B
Pa3HBIX JIAOOPATOPHBIX pabOTax.

11.3. Meroauyeckre YyKa3aHUs Ui OOy4JarOUMXCS IO TPOXOXKIACHUIO KypCOBOTO
IPOEKTUPOBAHUS/BBITTOIHEHUS KypCOBOH PabOTHI

KypcoBoii mpoekr/ paboTa mpoBOJUTCS C 11€NbI0 (GOPMUPOBAHUS Y OOYJAIONMXCS ONbITa
KOMIIJIEKCHOTO PELIeHUSI KOHKPETHBIX 3aj1au NMpo(ecCHOHaIbHON AEATETbHOCTH.

KypcoBoii mpoekr/ paboTta mo3BoJsieT 00ydyaromemycs:

— CHCTeMaTH3MpOBAaTh M  3aKPENUTh IOJTYy4EHHBIE TEOPETHYECKWE 3HAHHUS W
INPAKTUYECKHE YMEHHUs MO MNpOo(eCCHOHANIbHBIM Y4EOHBIM JUCHHUIUIMHAM W MOIYISAM B
COOTBETCTBHH C TPEOOBAHUSMH K YPOBHIO ITOJITOTOBKH, YCTAHOBIICHHBIMU MTPOTPAMMO y4eOHOM
JIMCUUIIIIMHBI,  MPOTPAMMOM  TIOJATOTOBKM  CIIEUAINCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaJU (DUKALIUH;

— TPUMEHHTH IOJYYCHHBIC 3HAHUS, YMCHHMS W IPAKTHYCCKUN OMBIT MPH PEIICHUU
KOMIIJIEKCHBIX 3a/1a4, B COOTBETCTBHHM ¢ OCHOBHBIMU BUJaMU MPO(EeCCHOHATBHOMN AEATEIbHOCTH
10 HaIlPaBJICHUIO;

— YIIyOMTHh TEOPETHYECKHE 3HAHUS B COOTBETCTBUU C 33IaHHON TEMOH;

— cdopMHpOBaTH yMEHHS NPHUMEHATh TEOPETUYECKWE 3HAHUS TMPH  peIleHUHU
HECTaH/IapTHBIX 337134,

— TpHOOPECTH OMNBIT AHATUTHYECKOH, pacy€THOM, KOHCTPYKTOPCKOW pabOThl U
cOpMHPOBATH COOTBETCTBYIOIIME YMEHUS;

— cdopmupoBarb yMeHHsS pPabOTBl CO CHENHAIbHON JMTEPAaTypod, CIPaBOYHOIA,
HOPMAaTHBHOW M MPaBOBOW JOKYMEHTAIMEH M MHBIMU WH(OPMAIIMOHHBIMU UCTOYHHKAMU;

— chopmupoBarb ymeHHS (QOPMYIUPOBATh JIOTMYECKH OOOCHOBAHHBIC BBIBOJIBI,
NPEUIOKEHUS M PEKOMEHIAIIMHU 110 PE3YJbTaTaM BBIITOIHEHUS PaOOTHI;

—  pa3BUTh NPOPECCHOHATBHYIO TMCBMEHHYIO U YCTHYIO PEedb CTY/ICHTOB;

— pPa3BUTh CHCTEMHOE MBIIUICHUE, TBOPYECKYI0 WHHIIMATHBY, CaMOCTOSATEIBHOCTH,
OpPTraHM30BAaHHOCTh M OTBETCTBEHHOCTH 32 IIPUHUMAEMbIE PEIICHHUS,

— cdopMHpOBaTh HAaBBIKA IIJJAHOMEPHOH perymsipHoi paboThl Haja pelieHueM
MOCTaBJICHHBIX 33/1a4.

CTDVKTVDa MMOSICHUTENIFHOM 3aIlMCKU KYPCOBOTO HDOCKTa/ Da6OTLI

[lo conepxaHMIO KypCcOBOH MpOEKT/paboTa MOXET HOCUTh KOHCTPYKTOPCKUH,
TEXHOJOTUYECKU WIIM OIBITHO — HKCIIEPUMEHTANbHBIN Xapakrep. [lo 00bEMy KypcoBO# MpoeKT
JOJbKeH ObITh He MeHee 45 — 55 crpanun nedatHoro Tekcra. Ilo cTpykrype KypcoBOW MpOeKT
COCTOMT M3:

- BBEJCHMS, B KOTOPOM pACKpbIBA€TCSl AaKTyalbHOCTh M 3HAUEHUE TEMbl U
dopmynupyeTcst 1enb. 3JeCh K€ Ha3blBAIOTCA M KOHKPETHBIE 3aJaud, KOTOpbIE IPEICTOUT
pelMTh B COOTBETCTBMM C IOCTaBJIeHHOW wnenbto. [Ipu ux QopMupoBaHMM HCHOIB3YIOTCH,
HalpuMep, TaKWe IVIarojbl: U3YYUTh..., BBISIBUTH..., YCTAHOBUTh... U T. I. OObEM BBEICHUS
cocrapJsieT 1/10 ot obmero oobema paboThI;



- TEXHOJIOTMYECKOW 4YacTh, B KOTOPOW JAaeTCs OINHUCaHWUE CTPYKTYPhl HPEIIpPUSTHS,
000pyIOBaHUs 11€Xa, TEXHOJIOTMYECKOTO MPOIecca, €ro BO3JACHCTBUS Ha OKPYKAIOIIYI0 Cpemy
(atmocepHBIl BO31yX, BOAY, MOYBY), HEIOCTATKOB OOHAPY)KEHHBIX B MPOIIECCE IKCIUTyaTal[UuH
JICWCTBYIOIIETO OYMCTHOTO OOOPYIOBAHHS W IYT€H YCTpaHEHHUS HMX, a TaK XX IMPaKTHYECKOe
000CHOBaHUE TEMBI, KOTOPOE MPEACTABIECHO B BUE rpaduKoB, TAOIHI], CXeM U MPOTpamMMm;

- TPOEKTHOW 4YacTH, B KOTOPOHM COAEPXKATCS, PACUCTHl MAKCHMAJIBHBIX MPH3EMHBIX
KOHIIGHTPALMH 3arps3HSIONMX BEIIECTB, HOPMATHBHO JOMYCTHMBIX KOHIICHTPAIMI BpPEIHBIX
BEIIIECTB B CTOYHBIX BOJAX, COpachlBaeMbIX B BOJHBIC OOBEKTHI, TPUOPUTETHOCTH MPUMECEH,
KOHCTPYKTHBHBIX OCOOCHHOCTEH MPUPOJIO3ANMTHOTO 000pymoBaHUsl, ero 3()eKTUBHOCTH H
T.I., @ TaK )K€ PAacCCMaTPUBAIOTCA W pa3padaThIBAIOTCS CUCTEMbI OYMCTKU T'a30BBIX BHIOPOCOB,
CTOYHBIX BOJ, MPOLECCOB NEpepabOTKH OTXOJO0B, MPaBHJIA JKCILTyaTallud JCHCTBYIOIIETO
000pyI0BaHMs, IO HOBOH TEXHUKH M TCXHOJIOTHH;

- 3aKTFOYCHUS;

- JINTEePaTypHI,

-  TPWIOKEHHWS - Marepuay, JOMOJHSIONMI TEKCT TOSCHUTEIBLHON 3aIlliCKH.
[lpunoxxeHussMu MOTYT OBITb, Hampumep, rpaduyuecKuii MaTepuan, TaOIUIbl OOJBIIOTO 6
dopMmaTa, pacueThl, OMUCAHUE aNMaparypbl U MPUOOPOB, OMHCAHUE AITOPUTMOB M IPOTPaMM
3azay, pemaeMbix Ha OBM u T.4.

TpeboBanusa K 0QPOPMIIEHHUIO MOSICHUTENBHOM 3aIIUCKA KYPCOBOTO IpoekTa/ paboThl

1. OGume TpeboBaHUs

1.1 CrpaHunbl TOSCHUTEIbHONW 3alMCKH JIOJDKHBI COOTBETCTBOBAThH dopmary A4
(210x297 mm) mo T'OCT 9327 - 60. [omyckaeTcss HPEICTaBiATh HILTIOCTPALMU, TAOIUIIBI,
pacnedatku ¢ OBM Ha nuctax gopmara A3 (297x420 mMm).

1.2 TexkcT TNOSCHUTENBHOW 3allMCKH CIEAYeT pacrojiarath, COONIOAas CIEeIyIOIHe
pasmepsl noJiei: nesoe - 20 mm, npasoe - 10 mm, BepxHee - 20 MM, HUXKHee - 20 MM.

1.3 Ilpu BBIMOJHEHUH TOSCHUTENBHONW 3allMCKM Ha KOMIBIOTEPE PEKOMEHTyeTCs
HaOMBaTh TEKCT Yepe3 MOJTopa UHTEepBalia Ha OJHOM CTOpOHE JucTa, MpuMeHss mpudr 12 wim
14 pasmepa Times New Roman wmim Arial. AG3auHbBINH OTCTYNT JOJKEH OBITH OJUHAKOBBIM I10
BCEMY TEKCTy cTaHJapTa U paseH 10 mMm.

1.4 OmeuaTky, OMMCKM U Tpaduyeckue HETOYHOCTH, OOHApYKEHHBbIE B Ipoliecce
MNOATOTOBKM  MOSICHUTENbHOW  3allMCKHM, JIOMYCKAE€TCS  MCHPABJIATH NOAYUCTKOW WU
3aKpalMBaHUeM OeJol Kpacko M HaHECEHHMEM Ha TOM K€ MECTE€ MCIPABJICHHOIO TEKCTa
(rpadmky) MaNMHOMUCHBIM CIOCOOOM WJIM YEPHBIMU YEpPHUJIAMH, MACTOH WU TYIIO -
PYKOITUCHBIM CIIOCOOOM.

11.4. Metoauueckue ykazaHHs A7 OOYYAIOUMXCS MO MPOXOKICHUIO CaMOCTOSTEIbHOM
paboTsl

B xo/e BBIMOJIHEHUS CaMOCTOSITENIBHOW pabOTHI, OOYUJaAIONMICS BBITIOIHSAET PadboOTy IO
3aJJaHUI0 U TPU METOJIUYECKOM PYKOBOJCTBE MpErojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl.

B mporecce BBIMTOJIHEHUS CaMOCTOSTEIBHONW paboThI, y oOydaromerocss GopMHpYyeTCs
1eraecoo0pa3Hoe MIAHUPOBAHUE padOUYEro BpEMEHHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMHM U CHUCTEMaTHU3allMU MPUOOpETaeMbIX 3HAHUU, 00ECIeYMBAET BBICOKUM
YPOBEHBb YCIIEBAEMOCTH B TIEPUOJ OOYYCHHS, IOMOTAeT IIOJYYUTh HABBIKH IOBBIIICHHS
npoecCHOHaTBHOTO YPOBHSI.

MeroaudeckuMid ~ MaTepualaMd,  HAlpaBJISIONMMH  CaMOCTOSITCIIBHYIO — paboTy
o0yJaroInmxcs SBISIOTCS:

—  y4eOHO-METOIMYECKHI MaTepHal 1O JUCIHUIIINHE.



11.5. Metoguueckue yka3aHus Ui OOY4YalOIMXCA IO MPOXOXKACHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkynmii KOHTPOJIb YCIIEBAEMOCTH MpPEayCMaTpUBAET KOHTPOJIb KauyecTBa 3HAHUU
oOy4aronmxcs, OCYLIECTBIISIEMOTO B TEUEHHME CEMECTpa C ILIEeJbI0 OLEHUBAHMS XOJa OCBOCHUS
JMCIUTUIAHEIL.

Cucrema OLIEHOK MPU MPOBEAECHUH TEKYILETO KOHTPOJISI OCYIIECTBIISETCS B COOTBETCTBUU
¢ TpeboBaHusamMu [lonoxenuit «O TeKylieM KOHTpOJIE YCHEBAEMOCTH U IPOMEKYTOUHOM
arrectanuu cTyneHToB ['YAIL oOy4yaronmxcs 1o mporpaMMe BBICILIETO 0Opa30BaHUD.

Jlnst TeKylero KOHTPOJS YCHEBAEMOCTH MCIIOJB3YIOTCS BOIPOCHI, MPUBEACHHBIE B
tabnuue 15.

B Teuenme cemecTtpa oOywaronmecs 3alMI@IOT JabopaTopHble padoTel (5 mm.) u
BBIMIOJIHSIOT TECTHUPOBAHMS MO MaTepuanaMm Jekinuu B cpene LMS, TectoBble Bompocsl
npuBeeHbI B Tabmuie 18.

11.6. MeTtoauueckue ykazaHUs Ui OOYYArOIMXCS O MPOXOKIACHHUIO MPOMEXYTOUHOM
aTTeCTalllH.

[lpomexxyrounas  arrecranus  oOydaloImXcs  MpeAycMaTpUBAeT  OLIEHMBaHUE
MPOMEKYTOYHBIX U OKOHYATENBHBIX PE3yIbTaToOB 00ydeHus mo muciuruimHe. OHa BKIIOYACT B
ceost:

— o9K3aMeH — (opMa OIEHKH 3HAHWH, MOJYUYCHHBIX OOYJalomMMCs B IpoIlecce
N3YUYCHUA Bceu JUCHHUIIJINHBI UJIN €€ 4aCTU, HABBIKOB CaMOCTOSTEIbHOU paGOTLI, CHOCO6HOCTI/I
NPpUMCHATL HX IJId PCIICHUA NPAKTUYCCKUX 3aaad. 3K3aMCH, KaK IIpaBHJIO, MPOBOJUTCA B
HEpUOJ] SK3aMCHAIIMOHHONW CECCHU M 3aBEPINACTCS ATTECTAIMOHHON OICHKOW «OTIMYHOY,
«XOPOIIIO», «YIOBJICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIBHON.

B Tedyenme cemecTpa s JIOMycKa K 9K3aMEHY CTYAECHTY HEOOXOIMMO CIaTh HE MEHee
50% nabopaTopHBIX padoT.

CucreMa OLEHOK MPH MPOBEIECHUU TEKYILLIEr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTalluu
OCYILIECTBJISIETCSI B COOTBETCTBUM C PYKOBOISAIMM JOKyMeHTOM opranuzauuu PJIO T'VAIL
CMK 3.76 «IlonoxkeHue O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M IMPOMEKYTOYHOW aTTeCTalluu
CTYIEHTOB U AaCIHUpPAHTOB, OOy4aOIMXCS MO O00pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO
obpasoBanus B ['YAII» httpsi//docs.quap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf

JlucT BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI

JlaTa BHeceHus
M3MCHEHUI U
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IToxmmcyr BHeCIIETO
M3MCHCHUS

ConepxaHve I3MEHEHUN U JOTIOTHSHII
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