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AHHOTALINA

Jucnuniuna «lIpoexkTupoBaHre CHUCTEM OYMCTKU MBIJIETa30BBIX BHIOPOCOB) BXOIUT B
00pa3oBaTEeNbHYI0 MPOrpaMMy BBICIIETO OOpa3oBaHUsI — MporpaMMy OakajaBpuara IO
HanpaBieHuto monarotoBku/ cnenmanbHocTH  20.03.01  «TexHocdepHass 0Ge30macHOCTHY
HampaBlIeHHOCTH «MHXUHUPUHT W HOUEGPOBU3ALUS CHUCTEM o0ecreueHuss Oe30MacHOCTH
texHocdepri». Jucnumimnaa peanusyercs kadempoit «Ne5y.

JucnunivHa HaieneHa Ha (OpMUPOBAHUE Y BBITYCKHUKA CIIETYIOUMX KOMIIETEHIUHN

[1IK-3 «CrnocobeH ompeaensTh WHXKEHEPHBIC aNTrOPUTMbI TEXHOJIOTUYECKUX PEICHUH,
CIIOCOOCTBYIOIIMX CHUIKEHUIO HETATHBHOTO BO3/ICHCTBHS HA OKPYXKAIOIIYIO CPEIY»

[IK-4 «CnocobeH OCYIIECTBISATh SKOHOMHUUYECKOE PEryIupOBaHUE MPUPOJOOXPaHHON
NEeSITeTbHOCTH OpTaHH3aI[UH)

ConepxaHue JUCHUIIMHBI OXBATBHIBACT KPYr BOIPOCOB, CBSI3AHHBIX C YCTPOWMCTBAMH
TEXHOJIOTUSIMU OYHCTKH MBLIEra30BbIX BHIOPOCOB MPEANPHUATHI OT BPEIHBIX TPUMECEH.

[lpenogaBanue AUCHMIUIMHBI TPEIyCMAaTPUBAET Clenyronme (OpMbl OpraHU3alNu
y4eOHOTO TIporiecca: JISKIHH, JJabopaTopHbIe paboThl, CAMOCTOATEIbHAS paboTa 00yJaroIIerocs.

[IporpamMMoil IUCHMIUIMHBI TMPEAYCMOTPEHBI CIEAYIONME BUJbI KOHTPOJS: TEKyLH
KOHTPOIIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTeCTaus B opme 3adera.

OOm@st TPYITOEMKOCTh OCBOCHUS JUCIHUIUIMHBI COCTaBIIICT 2 3a4CTHBIX CIUHHIIBI, 72
yaca.

SI3bIK OOy4YEHUSI 11O JUCHUTIIIMHE «PYCCKUMN



1. TlepeyeHb MIIAHUPYEMBIX PE3YJIBTATOB OOYYEHMS IO JUCLUIUIMHE

1.1. Ilesnu npenoaaBaHus JUCLMUILINHBI

Llenpto TpenojaBaHus AUCHUIIMHBL SBJsieTCS (OpPMUpOBaHUE MPOQecCHOHATBFHOTO
HOJAX0Ja CTYIEHTa K MPOEKTUPOBAHUIO CIOKHBIX TEXHUUYECKUX CHCTEM B 0OO0JIaCTH
TeXHOC(EpHOIl 6e30MacHOCTH, B YaCTHOCTH, B O0JIACTH OJHOM M3 BakKHEHIIMX MPOOJIEM 3l ThI
aTMocQepsl OT 3arps3HEHUS — 3aIMTHI OT MPOMBIIUICHHBIX MBLUIEra30BBIX BHIOPOCOB; 00ydeHHE
CTYIEHTOB  (PM3MKO—XMMHYECKMM OCHOBaM IIPOLECCOB  MbIIETA300YMCTKU, MPUHIIMIIAM
KOHCTPYMPOBAHUS U KOMIIOHOBKM OYMCTHBIX COOPYKEHUH, OCHOBAaM I'MJIPaBJIMKH alllapaToB U
CUCTEM ra3004MCTKU

1.2.  JlucuuniaumHa BXOAMT B COCTaB 4acTd, (QOPMHUpPYEeMOH  ydyaCTHHUKaAMH
00pa3oBaTeIbHBIX OTHOIICHUH, 00pa30BaTeNbHOIN MPOrpaMMbl BBICIIETO 0Opa3oBaHus (nanee —
OII BO).

1.3. IlepedyeHb mIaHUPYEMBIX PE3yIbTATOB OOY4EHHS MO AUCLUILINHE, COOTHECEHHbIX
C IUIaHupyeMbIMH pesynbratamu ocBoeHus OI1 BO.

B pesynabrare u3ydeHHs AUCHUIIIMHBI OOydaroumiics J0JDKEH o0nalaTh CIEAYIOLMMU
KOMITETEHIIMSIMU MJIM MX 4acTsIMHA. KoMIleTeHIMM M MHAMKATOPHI UX JOCTHKEHUS IPUBEICHBI B
tabmuie 1.

Tabmuna 1 — [lepedueHp KOMIETEHIINN U HHIUKATOPOB MX JOCTHIKCHHUS

K ( ) Konun K
aTeropus na Ol ¥ HANMEHOBAHHE WHJIUKATOPA JOCTHKCHUS
PHA LIPYT HaWMCHOBAaHHE a A pan
KOMITCTCHITUT KOMITCTCHITUT
KOMITETEHIIN U
[1K-3 Cnocoben
OTIPE/ICIISATh
WH)KEHEPHBIE
AITOPUTMBI
p [1K-3.3.1 3HaTh COBpEMEHHBIE TEXHOJIOTHH,
TEXHOJIOTUYECKUX .
[IpodeccronansHbie - METO/IbI U CPEJICTBA OXPAHbI OKPYXKAIOIIEH Cpebl
KOMITETCHII U p ’ U PalOHATLHOTO UCTIOIB30BAHUS IPUPOTHBIX
CIIOCOOCTBYIOIIMX
PECYPCOB B PEATbHBIX COIMAIBHBIX YCIIOBHSIX
CHWDKEHUIO
HEraTUBHOTO
BO3/CHCTBUS Ha
OKPYKAIOIILYI0 CPEeIy
[TIK-4 Cnocoben
OCYIIECTBIISTD
i [1K-4.Y.2 ymeTh BBIACISITh OCHOBHBIC (PAKTOPBHI,
HKOHOMHUYECKOE
[Ipodeccuonanpubie BIIMSIONIME HA YKOJIOTHYECKYI0 0€30MacHOCTb MPU
eTyJIMpPOBaHHE .
KOMITCTCHIIT U PEryIHp . BHEJIPCHUU B OpPraHU3aI[UH HOBOU
MIPUPOIOOXPAHHON . .
HPUPOJOOXPAHHON TEXHUKU U TEXHOJIOTUI
JeSITeTbHOCTH
OpraHu3aIuu

2. Mecrto qucuunianHel B cTpykType OI1

Jucuumninnaa MoxeT 0a3upoBaThCsl Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YJAOIIMMUCS
IIpY U3Y4EHUU CIAEAYIONMX TUCLIUIIINH:

— «DusukKa,

— «XuMHI»,

— «DKONOTHYECKUuEe TPOOJIeMbI OTpaciieil MPOMBILIUICHHOCTH W OCHOBBI IPOMBIIIIICHHON
JKOJIOTHUI».

3HaHUS, TOJYYECHHBbIE IPU HM3Y4YEHUM Marepuaia JaHHOM JAMCIUILUIMHBI, UMEIOT Kak
CaMOCTOATEIbHOE 3HAUYECHUE, TAK U UCIIOJIB3YIOTCS MIPU U3YYEHUH APYIUX JUCHUTIINH

— «[IpoekTupoBaHNe CUCTEM KOHTPOJIS MbLIETa30BbIX BIOPOCOB»,

— IoaroroBka K BBITYCKHOH KBaJIM(DUKAIIMOHHOI padoTe.




3. O0BeM u TPYAOEMKOCTh AUCITUTIITUHBI
Jlanubie 006 oOmem o0OBeMe AUCIHUIIMHBI, TPYIOEMKOCTH OTACIBHBIX BUIOB Y4eOHOU
paboTHI IO TUCHHUIUTHHE (M pacipeelIeHHe TOW TPYITOSMKOCTH 10 ceMecTpaM) IIPEICTaBICHBI B
Tabmuie 2.

Tabmmma 2 — O0beM U TPYIOEMKOCTh JHCITUTLIHBI

TpynoemMKocTh 1Mo
Bun yue6HOl paboThI Bcero cemecTpam
Ne6
1 2 3

Obwasn mpyooemKkocmsp OUCUUNTIUHDL, 2/ 72 2/ 72
3E/ ("ac)
H3 nux wacoe npakmuueckou noo2omoeKu 17 17
Ayoumopnwie 3anamus, BCEro yac. 34 34
B TOM YHUCIIE:

nexiuu (JI), (qac) 17 17

npakruueckue/cemuHapekue 3anatus (I13),

(gac)

nabopaTtopHbie paboTsl (JIP), (1ac) 17 17

KypcoBoii mpoekT (pabora) (KII, KP), (uac)

9K3aMeH, (4Jac)
Camocmoamenvhasn padoma, Bcero (4ac) 38 38
Buo npomesxcymounon ammecmayuu:. 3ayer,
mudd. 3ader, sk3amen (3auver, udd. 3au, | 3auer 3auer
DK3.*%)

£33

IIpuMmedanue: xaHmUAATCKUI SK3aMeH

4. CopneprxaHue MUCITUTUIAHBI
4.1. PacnpeneneHue TPyAOEMKOCTH AMCIUIIIUHEI IO pa3fenaM U BUIaM 3aHITHIM .
Paznenbl, TeMbl TUCHHUTUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TA0IHIIE 3.

Tabnuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, UX TPYIOEMKOCTh

Paznensl, TeMbl JUCIATITUHBI H(?;TSM F{?Ié((:j)?;) (‘?;; ) (rlfag) ((31 g S)
Cemectp 6

Paznen 1. [lonroroBka K MpOEKTUPOBAHUIO CHCTEM 2 ) 6
OYHMCTKH TIBIJIETa30BBIX BEIOPOCOB.

Paznen 2. Opranmzaimst IpoeKTUPOBAHUSA. 2 - 6
Paznen 3. Ou3uKO-XUMH4YECKHUE OCHOBBI OYMCTKH Ia30B 7 6 6
Y Ta300YMCTHBIE armapaThl.

Pazgen 4. DneMeHThI CUCTEM OYUCTKH IMBLIETa30BhIX 5 5 5

BLI6pOC OB, MIX KOMIIOHOBKA.

Paznmen 5. DkcrutyaTalys ra3004UCTHBIX COOPYIKEHUM. 2 5 6

Pasnen 6. TexHnko-3KOHOMHUUIECKasT OITHM M3aLys
Tra3004UCTHBIX COOPYKEHHUIL

Hroro B cemecTpe: 17 17 38

Uroro 17 0 17 0 38




[lpakTnueckass MOArOTOBKA 3aKIIOYAETCd B HEMOCPEICTBEHHOM  BBIIIOJIHEHUHU
oOydalonMMHCS  ONpEIENICHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
IpoQecCHOHAIBHON AEATEIbHOCTBIO.

4.2. CopnepxaHue pa3eiioB U TeM JICKITMOHHBIX 3aHITHH.
CopeprxaHue pas3eNioB U TeM JICKIIMOHHBIX 3aHITUN MPUBEACHO B Tabnuiie 4.

Tabmuna 4 — ComepxaHue pa3esioB M TEM JICKIIHOHHOTO ITUKIIA

Homep
HasBanue n COACPIKAHUEC PA3ACiIOB U TEM JICKIIMOHHBbIX 3aHATUU
paszznena

1 [loaroroBka K MpOEKTUPOBAHUIO CUCTEM OUYHUCTKHU IMbLIETa30BbIX BHIOPOCOB
Kitaccumkanus BEIOPOCOB M UCTOYHUKOB HX 00pazoBaHus. OCHOBHBIC
XapaKTepUCTUKU apora3oBbIX BEIOPOCOB: COCTaB, (PM3NUYECKUE CBOMCTBA,
peXUMBI 00pa30BaHUs, BIUSHNE Ha OKPYXKAIOIIYIO Cpely, HCTOUHUKH
oOpaszoBanusl. OCHOBHBIE XapaKTEpU CTUKU JABYX(A3HBIX (29PO30JIbHBIX)
BBIOPOCOB: COCTaB, (pU3MUECKHE CBONCTBA, pPeXKUMbI 00pa30BaHUs, BIUSIHUE Ha
OKPY)KAIOIIyI0 Cpey, HICTOYHUKU 00pa3zoBaHus. OlleHKa BIUSIHUS MECTHBIX
YCJIIOBUI Ha paccenBaHue BHIOPOCOB U OTPaHUUYEHUSI TPU IPOEKTUPOBAHUH.
HopmupoBanue BEIOPOCOB, OI[eHKa BIUSHUS (JOHOBOW KOHIICHTPAIIHH.
PazpaboTka mpoekra npeaenbHo 1omycTuMbIx BeIOpocoB (I1/IB) npennpustus.
HuBenTapuzanus BBIOPOCOB: OpraHu3aliys mpolecca HHBEHTapu3alliH,
YCIIOBUS MPOBEICHUS, THIIOBBIE OIMOKN TIPH MPOBEACHNY HHBEHTapU3aI1H,
00beM H3MepsSIeMBbIX TapaMETPOB VISl IPOSKTUPOBAHUSI CUCTEM OUUCTKU
TIBIJIETa30BBIX BEIOPOCOB M pa3paboTku mpoekra [1/]B.

2 Opranu3zanus IpoeKTUPOBaHUS. DTanbl GOPMUPOBAHUS TEXHUUECKOTO 3aJaHUs
(T3) Ha NpOEKTUPOBAHUE CUCTEMBI OUHCTKHU IBUIETa30BbIX BEIOPOCOB:
paspaboTka T3 u ero cornmacoBaHue, OTBETCTBEHHOCTD 32 BBIITOJIHEHUE
TpeboBanuii T3, pa3zpadorka mpunoxenuit k T3. TunoBsie onmOku pu
pa3pabotke T3 u popMyITHpPOBAHHUH 331249 MPOCKTHPOBAHUS.
NudopmaninonHoe obecrieyeHre NpoeKTUPOBAHMUSL.

3 DU3HUKO — XKMUYECKHE OCHOBBI OYMCTKH Ta30B M ra3004HCTHBIE alllapaThbl
Knaccuduramms MEeTo 0B OYUCTKH OT MapOTa30BbIX BEIOPOCOB.
Kiaccuukanus METOJJOB OYMCTKH OT MBLIETa30BEIX BBIOpOCOB. Cyxue u
MOKpbI€ METObI OYMCTKU: 00JACTH MPUMEHEHHUS], JOCTOMHCTBA U HETOCTATKHU.
AbcopO1us u aacopOIus B arnapaTax O4YMCTKU [apora3oBbIX BEIOPOCOB.
AGcopO1moHHas 0uMcTKa ra3oB. Pa3paboTka abcopOLIMOHHBIX CUCTEM.
IIpoexkrrpoBanue abCOPOLIMOHHBIX YCTAHOBOK. [IpakTHyeckre mpuMepsl.
AncopOrimonHas ouucTka ra3os. Bussl agcopOenToB. XeMocopOusi.
[IpoexrupoBanue agcopoepos. [Iporeccel cxuranus. Cxuranue B jIaMeHU.
Karanutnueckoe cxxuranue, okuciaeHue u pasnoxenue. [IpoekrupoBanue
anmnaparoB, UCIIOJIB3YIOIMX MPOIECChl Ckuranus. Pasnenenne nyxdasHbix
cucTeM. 3aKOHBI IBH)KEHHS a3PO30JIbHBIX YaCTHUL B CHUJIOBBIX IOJISX, & TAKOKe
II10Q Ilef/'ICTBI/IeM MOJICKYJIAPHBIX CHJI. FpaBI/ITaIH/IOHHI)IG U MHCPLUHUOHHBIC
anmnapaTbl OUMCTKH Ia30B OT MbLIU: JOCTOMHCTBA, HEJOCTATKU. OCHOBBI
MIPOEKTUPOBAHU S IPABUTALIMOHHBIX U HHEPLUOHHBIX alll1apaTOB OYUCTKH Ia30B
OT IIBLJIK, OIICHKA 3(1)(1)CKTI/IBHOCTI/I. 3aKOHBI (1)I/IJII>TpaIII/II/I IIBIJIN TKAHCBBIMU




¢unbTpamu. TkaHeBble (PUIBTPBI: JOCTOUHCTBA, HeAOCTaTKH. OCHOBBI
MPOEKTHUPOBAHUS PYKaBHBIX (PHIIBTPOB: BHIOOP TKaHH, BHIOOP PEXKUMOB
paboThI, orleHKa YPPEKTUBHOCTH. DIACKTPODUIBTPHI. 3aKOHBI 3aPSAAKA YACTHIL
B I10JI€ KOPOHHOTO paspsina. OCOOEHHOCTH IPOEKTUPOBAHMS ATEKTPOPUIBTPOB.
Moxkpbie ThUICYTOBUTENN: JOCTOMHCTBA K HegocTaTku. CKpyOOephI ¢
pa30OpbI3ruBaHeM, 0COOEHHOCTH MpoeKTHpoBaHusl. LleHTpoOexxHbIe
CKpyOOepsl ¢ pazOpei3ruBanueM. [Ipyrue Buibl ckpyooepos. CkpyoOepsI ¢
TpyOamu Bentypu. Ilennbie ckpyo0epbl. Onenka 3(peKTuBHOCTH Pa3TUYHBIX
TUTIOB CKpyOOEpOB.

DIeMEHTHI CUCTEM OYMCTKH MBLIETa30BbIX BEIOPOCOB, NX KOMIIOHOBKA.
[IpinerazonpoBoAbl: Ha3HAYEHUE U KOHCTPYKTUBHBIC SJIEMEHTHI.
[Ipenynpexnaenue 3anoTHEHUsI THUIETa30POBOIOB MbLIbI0. Kiaccudukamus
C1oco00B KOMIIOHOBKHU Ta3004HCTHBIX COOpYy)KeHUH. O1ieHKa KauecTBa
KOMITOHOBKH. 3alTa 3JIEMEHTOB CUCTEM OYUCTKU MbUIEra30BbIX BEIOPOCOB OT
Koppo3uu. Koppo3nmoHHast CTOMKOCTh MaT€pHUAIIOB. 3aIMTa 3JIEMEHTOB CUCTEM
OUYHMCTKH TBLIEra30BbIX BEIOPOCOB OT 3pO3UH. DPO3MOHHAS CTOMKOCTb
MaTepuasos.

OKcIlTyaTalnus ra3004nuCTUTENBHBIX COOPYKECHUHN Y ajleHue U NepBUYHAs
o0paboTka ymoBieHHOTO Tipoaykra. [Isuierpancmopt. CBOMCTBA MBLIEH B UX
Y4ET IPHU NPOEKTUPOBAHUU NbLIETPaHCcIIOpTa. ['paHynaLus yI0BIEHHON MBUIH.
PacTBOpONpUTIOTOBUTENBHOE U PACTBOPOOOOPOTHOE XO3SIHCTBO.
NuTtencuduxanus npoueccos ra3o04ncTki. KoHAUIIMOHUPOBaHUE Ia30B.
Pexumuas nateHcuukanus. KOHTpyKTHBHO — TEXHOJIOTUYECKAs
uHTeHcHpuKamus. CrienranbHble COCOObl MHTEHCU (PUKALIUH.

TexHMKO — SKOHOMHYECKast ONMTUMHU3AIUS Ta3009M CTUTEILHBIX COOPYKEHU I
DxoHOMHYECKUH yiepO oT BbIOpOCOB.. [loTepH 11eHHBIX TPOIYKTOB U
nonydadpukaroB. YiepO, HAHOCUMBIHN CeTbCKOMY X03sicTBY. COIMaNbHBIN
yep0. KonudectBenHas onieHnka yimepoa. TeXHUKO - 9KOHOMHUYECKUE
MOKA3aTEeNM Ta3004YMCTUTENBHBIX COOpYKeHUN. CTpyKTypa Mmoka3aTeseu.
Br10op aHamoroB /sl CpaBHEHUS. JKOHOMUYECKOE 00OOCHOBAHHE CTEIICHU
OYMCTKU. ba3oBbIe TEXHUKO — SKOHOMHYECKHE TTOKazaTenu. YUnCIeHHOCTh
oOcyxuBaroiero nepconana. KoHTposs opMUpOBaHUS TEXHUKO —
HSKOHOMHMYECKHX ITOKa3aTeNell B X0/Ie TPOEKTUPOBaHUS. TEXHUKO —
HSKOHOMMYECKAsE ONTHMH3AIIHS Ta3004YUCTHUTEIBHBIX COOPYKEHH.

DKOHOMHUYECKUH YPPEKT OT ONTUMHU3ALUH.

4.3. Tlpakrnueckue (ceMUHApPCKUE) 3aHSITHUS
Tembl MpakTUUECKUX 3aHATUH U UX TPYAOEMKOCTh IPUBEJICHBI B TAOIHIIE O.

Tabmuua 5 — [paktudyeckue 3aHATHS U UX TPYIOEMKOCTb

Ne
/11

U3 Hux Ne
Temsl npakTndyecknx | P@OpMbI MPAKTUUECKUX | TpyaoeMKOCTb, |IPAaKTUYECKOM |paszmena
3aHATHHI 3aHATHI (uac) MOATOTOBKU, | IACIIHII
(gac) JIUHBI

VY4yeOHBIM MJIaHOM HE TPEIYCMOTPEHO

Bcero




4.4. JlabopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh MPUBEICHBI B Ta0nuIie 6.

Tabnuua 6 — JlabopaTopHble 3aHATUS U UX TPYILOEMKOCTh

M3 aux Ne
No TpymoeMKoCTh, | IpaKTUUECKOM | pa3zeia
HammenoBanue mabopaTopHBIX paboT PYA - | 1P pasi
/1 (uac) MONTOTOBKH, | JUCIIHII
(gac) JIUHBI
Cemectp 6
1 OumncTKa BO3Myxa OT aMMHaka M TMOKCHIOB YyTJIepo.a, 6 6 3
CepBI ¥ a30Ta METOZIOM abCcopOIuu
2 OumncTKa BO3Myxa OT AMOKCHIOB YIJIepoJa, CEphl U 6 6 4
YIJIEBOJIOPOJIOB METOJOM aacopOIiu
3 Heittpanu3anus Mieao4YHbIX CTOKOB YIJIEKHUCIOTO M 5 5 5
JILIMOBBIX TA30B
Bcero 17 17

4.5. KypcoBoe mpoekTupoBaHue/ BHITTOJTHEHNE KypCOBOI pabOThI

Y4eOHBIM IJIaHOM He MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronmxcs
Bunpl camocrosiTenbHO# paboThI M €€ TPYJOEMKOCTh PUBEACHBI B Ta0IUIE 7.

Tabnuua 7 — Buasl camoctosTensHOM paboThl U €€ TPYAOEMKOCTh

Bun camocrosTensHOM paboTh Beero, |- Cemectp 6,
qac yac
1 2 3

M3ydeHne TeOpeTH4ecKkoro Marepuana

10 10
nucturnabl (TO)
[ToaroroBka K TEKylEeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKYVY)
[loaroroBka K MpOMEKYTOYHON 18 18
arrectaruu (I1A)

Bcero: 38 38

5. IlepedyeHb y4eOHO-METOIUIECKOTO OOCCIICUCHUS

JUTSI CAMOCTOSITENTEHON PabOThI 00YJAIOIIMXCS 1O TUCITUIIINHE (MOIYITIO)
Y4eOHO-MeTOANYeCKue MaTepualbl A CaMOCTOSTENFHOM paboThl OOYYaIONMXCS YKa3aHbI B

.. 7-11.

6. IlepeueHb MeYaTHBIX U SJIEKTPOHHBIX YYEOHBIX M3AaHUN
[lepeueHp MEYATHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUH MPUBEEH B Tabmuiie 8.
Tabnuna 8— [lepedeHb neyaTHbBIX U ANEKTPOHHBIX YUEOHBIX M3AaHUN

HIndp/
URL anpec

bubnmorpaduueckas ccpuika

Komuectso

SK3EMIUTPOB B
OudmoTexe
(KpoMe 3JIEKTPOHHBIX
SK3EMILISIPOB)

https://e.lanbook.com/bo

0k/209696

[puknagnas sxosiorus : yuebHoe mnocoodue /
M. IL I'pyno, 3. . Menskuna, 1. B.
BonkoBa, B. ®. 3aiinieB. — 2-¢ usm., crep. —
Cankr-IlerepOypr : Jlanp, 2022. — 268 ¢. —
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3JIEKTPOHHBIH // JlaHb : 37IeKTpOHHO-
O61OIMOTEYHAs CUCTEMA.

https://e.lanbook.com/bo | Beromkun, A. I'. OCHOBBI HHKXEHEPHOM
0k/394610 9KOJIOTHH : yaeOHOe TTocoOme st BY30B / A.
I'. BeronkuH. — 3-¢ 3., crep. — CaHKT-
[letepOypr : Jlanp, 2024. — 332 c. — ISBN
978-5-507-49520-7. — TexcT
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424 c. — ISBN 978-5-8114-9014-1. —
Texkct : anexTpoHHBIH // JIaHb : SIEKTPOHHO-
OnOIMOTEeYHAs CHCTEMA.

7. TlepeyeHb DIIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(opMamOHHO-TEIEKOMMYHUKAITMOHHOM ceTn «HTepHeT»
Ilepeuenb 3JIEKTPOHHBIX 00pazoBaTEIBHBIX pecypcoB WH(OPMAITIOHHO-
TENICKOMMYHHKAITMOHHON cetn «VIHTepHeT», HEOOXOIUMBIX [UII OCBOCHHS JUCIHMILINHBI
npuBeeH B Tabnuie 9.

Tabmuma 9 — IlepeyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALHMOHHO-
TEJIEKOMMYHHKAITMOHHON ceTn «HTepHET»

URL anpec HaumenoBanue
http//Awww.kalvis.ru/ Kypuan «OKoJa0rus U MPOMBIITIEHHOCTh Poccruy
http://vodoochistka.ru/ Kypuan «Bomoourcrka
http://ecovestnik.ru/ Kypuan «Okojorus ypOoaHH3UPOBAHHBIX TEPPUTOPHI»
https://www.ecoindustry.ru/ | XXypaan «DKoi0rus MPOU3BOICTBA»

8. Ilepeuenn MHPOPMAITMOHHBIX TEXHOJIOTUN
8.1. Ilepeyenp MPOTPaMMHOIrO OOECHEUEHHUs, HCIOIB3YeMOr0 MPH OCYIIECTBICHUU
00pa3oBaTeabHOrO Mpolecca 1o AUCIUIIIIUHE.
[lepeueHp nCHOIB3yeMOro MPOrpaMMHOroO obecrieueHus npeacrasieH B Tabnuue 10.

Tabmuma 10— IepedyeHp mporpaMMHOTO OOECTICUeHHS

Ne i/ HanmeHnoBanue

MS Office 2010-2013, MS Windows

8.2. IlepeucHb 1 H(QOpMaIMOHHO- CITPABOYHBIX CHCTEM,UCITOITb3YEMBIX npu
OCYINECTBJICHUH 00Pa30BaTEILHOTO MPOIIecca Mo TUCIUTIINHE

[lepeueHs HCMONB3yeMBIX HHMOPMAI[HOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
tabmmie 11.

Tabnuua 11— Ilepeyenb nHGOpMaIMOHHO-CIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUECKas 0a3a
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CoctaB  MarepuaibHO-TEXHUYECKOM  0a3bl, HEOOXOMMMOW JJIsi  OCYIICCTBICHUS
o0pa3oBaTenpHOTO Mpoliecca Mo JUCIUILTMHE, MPEJCTaBlIeH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Homep aymutopuu
n/n MaTepHabHO-TEXHUYECKON 0a3bl (Tpu HEOOXOIMMOCTH )
1 | MynbsTuMenniiHast IEKIIMOHHAS ayTUTOPHUS 14-03
Crnenuanu3upoBaHHas 1a00paTOpUsi MOHUTOPUHTA U KOHTPOJIS 51-07
IPUPOAHO-TEXHUYECKUX CHCTEM
3 | Crennapl uist 1abOpaTOPHBIX pabOT 51-07

10. OueHOYHBIEC CPEICTBA IS TPOBEICHUSI TPOMEKYTOYHOMW aTTeCTaIlluu
10.1. CoctaB OLIEHOYHBIX CpPEACTBIUIA TPOBEICHUS MPOMEXKYTOUHOW aTTecTaluu
o0yJaroImxcs MO JUCIUILTMHE MpUBEACH B Tabmwmie 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEACTB JUISI MPOBEICHHS TPOMEKYTOYHOM aTTeCTAIlNU

By npomekyro4Hoi aTTecTanuu IlepedeHb OIIEHOYHBIX CPEACTB

3auer Cnrcok BOIIPOCOB;
TecTsl.

10.2. B kauecTBe KpUTEpUEB OICHKH YpPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMITIETEHIINH OO0ydaronmMucs MpUMEHsieTcs 5-0ajulbHas IKajga OIEHKH CPOPMUPOBAHHOCTU
KOMIIETEHIIUHM, KOoTopas npuBeeHa B Tadnuie 14. B Teuenune cemectpa MOXKET MCIIOJIb30BATHCS
100-6annpHass  mKaJla ~ MOAYJIBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHHUBEPCHTETa,  IMpaBUJIA
HCIIOJIb30BAHMSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIMM JIOKATBHBIM HOPMATHUBHBIM aKTOM
I'YAIL
Tabmuna 14 —Kpurtepuu orieHkr ypoBHS CPOPMHUPOBAHHOCTH KOMITETEHITHI

OI11eHKA KOMIIETEHIINHN

5-0aTbHAs TR XapaxrepucTiKa C(HOPMUPOBAHHBIX KOMIICTCHLIMI

— OOyJaronMMncss TIIYOOKO M BCECTOPOHHE YCBOHMJI IPOTPAMMHBIN
MaTepuan;

— YBEPEHHO, JIOTUYHO, MOCIIEJOBATEIBHO U TPAMOTHO €0 U3JIaraeT;

— ONUpAsCh HAa 3HAHUS OCHOBHOM M JIONOJHUTEIBHON JHMTEPATYypHI,
TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIE MOJOXKEHUS C TPAKTHYECKON
JIeSITEIIBHOCTBIO HAIPaBJICHUS,

— yMeno 00OCHOBBIBAET M ApTYMEHTHUPYET BBIIBUTAEMBIC UM UJICH;

— enaeT BBIBOALI U 00OOIIEHUS;

— cBOOOJTHO BJIAJICET CUCTEMOU CHEIHAIM3UPOBAHHBIX MTOHATHH.

COTIIMYHO»
<GAYTCHO»

— 00y4arolMiicsi TBEPAO YCBOMI MPOTPAMMHBIA MaTepua, IpaMOTHO U
M0 CYIIeCTBY H3JaraeT ero, ONHUpasch Ha 3HAHUS OCHOBHOM
TUTEPATYPHL;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOGHHBIE 3HAHUS C MPAKTHYECKON JIEATEIHHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HayYHBIC TTOJIOKCHHUS,

— JIeJIaeT BBIBOJBI M 00OOILEHHS;

— BJIQJICET CHCTEMOM CIeIMaIM3UPOBAHHBIX ITOHITHH.

(XOpPOLIO»
<GaYTCHO»

— o0yyaronmiics yCBOMJ TOJBKO OCHOBHOW HPOrpaMMHBIM MaTepua,
II0 CYILECTBY M3J1araeT €ro, ONUpasChb HAa 3HAHUs TOJIBKO OCHOBHOM
«yIIOBJICTBOPUTEIILHO» | JIMTEPATYPHI;

<«GAYTCHO» — JIOIYCKAeT HECYIIECTBEHHbIE OIMOKMA U HETOYHOCTH;
— UCIIBITBIBAECT 3aTPYAHEHUs] B MPAKTMYECKOM INPHUMEHEHHWH 3HAHUU
HaIlpaBJICHUS;




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

— ¢J1ad0 apryMEHTHUPYET HaydHbIE I10JIOKEHUS,

— 3aTpyAHseTcs: B GOpMYyITHPOBAaHUH BBHIBOJIOB U OOOOITICHUI;
— YaCTUYHO BJIAJICET CUCTEMOU CIEIUAIN3UPOBAHHBIX TOHSTHH.

«HEYIOBJIETBOPUTEIIBHOY
«HE 3a4TCHO»

MaTepuana,
paccMOTpEeHHH TPOOJIEM B KOHKPETHOM HAIPABIICHUH;

— HC MOXKCT apIryMCHTUPOBATh HAYYHBIC ITOJIOKCHM A,
— He (opMynHpyeT BHIBOJOB U 00OOIICHUH.

— oOyyaronmics HE YCBOWJ 3HAUUTEIBHOM YacTH IPOrPaMMHOIO
— JIOTYCKAaeT  CYIICCTBEHHBIE  OMMOKM W  HETOYHOCTH  IpHU

— UCIBITBIBACT TPYAHOCTHU B IMPAKTUYCCKOM IMTPUMCHCHU U 3HaHHﬁ;

10.3. TumoBbie KOHTPOJIbHBIE 33JAHUS I UHBIE MAaTEPUATIbI.
Bompocs! (3agaun) nmst sKk3aMeHa npeacTaBieHbl B Tadnuie 15.

Tabmuua 15 — Bormpocs! (3agaun) uist 2K3aMeHa

Ne n/m Ilepeyens BompocoB (3a1a4) A K3aMEHa Koz
WHMKAaTopa
Y4eOHbIM IJIAHOM HE IIPETYCMOTPEHO

Bompocsr (3amaun) as 3adera / nudup. 3adera mpeacTaBieHbl B Tadbmuie 16.

Tabmuna 16 — Borrpock! (3amaun) s 3aueta / nmud. 3auera

Ne Kon

i [Tepevenn BompocoB (3amay) s 3aueta / nudpp. 3adera HHmKaTOpa

1. HasoBute kaccugukannio BHIOPOCOB M HCTOYHUKOB X 00pa30BaHUs. I1K-3.3.1

2. Ha3zoBuTe 0CHOBHBIE XapaKTEpUCTHKH MapOra3oBbIX BEIOPOCOB: COCTaB, [1K-3.3.1
¢u3nueckue CBOICTBA, peKUMBI 00pa30BaHMs], BIUSHUE HA OKPYXKAIOLIYIO
cpeay, UCTOYHUKH 00pa30BaHMsL.

3. HazoBuTe OCHOBHBIE XapaKTePUCTUKH JIBYX(a3HBIX (a3PO30JIbHBIX) IIK-3.3.1
BBIOPOCOB.

4. OnummTe Mporecc HOpMUPOBAHU ST BHIOPOCOB, OIICHKA BIHSHUS (OHOBOM I1K-3.3.1
KOHLIEHTPALUH.

5. OnuumTe NPUHIKUIT pa3pabOTKH IPOEKTa MPEAETbHO JOMYCTUMBIX I1K-3.3.1
BbIOpocoB (I11B) npeanpusitus.

6. HasoBuTe noHsTHE MHBEHTApH3aI1s BBIOPOCOB. I1K-3.3.1

7. HazoBute sTans! popmupoBanue texauyeckoro 3aganus (13) Ha [1K-3.3.1
IIPOEKTHPOBAHHE CUCTEMBI OYMCTKU MBLIEra30BbIX BEIOPOCOB.

8. HazoBute knaccu@ukanuio METOJ0B OYMCTKU OT mapora3oBbix BeIOpocoB. | [1K-3.3.1

9. HazoBuTe xiaccugukannio METOIOB OYMCTKH OT MbLIEra3oBbiX BeiOpocoB. | [1K-3.3.1
Cyxue 1 MOKpbI€ METObl OYMCTKU: 00JaCTH MPUMEHEHU S, TOCTOUHCTBA U
HEIOCTaTKH.

10. Onunmte mporecc abcopOITHI0 U aIcOpOITHs B anmmapaTax OYdCTKA [1IK-3.3.1
11apOTa3oBbIX BHIOPOCOB.

11. | OnummTe mporecc abcopOLMOHHON OYNCTKU Ta30B. Pa3paboTka IK-3.3.1
abcopOLHOHHBIX cucTeM. [IpoexTupoBanue aOCOPOIIMOHHBIX YCTAHOB OK.

12. | Onuumre mporecc aacopOIIMOHHON OYHCTKHU Ta30B. Bupl ancopOeHToB. I1K-3.3.1
Xemocop6uus. IlpoekrrupoBanue ancopoepos.

13. | Chopmynupyiite npoueccsl cxuranus. Ckuranue B IIaMeHH. [1IK-4.V.2
Karanutnueckoe c)kuranue, OKUCICHHUE U Pa3IIOKEHHE.

14. | I'paBuTaliMOHHBIE U HHEPLIMOHHBIE alllIapaThl OUMCTKH Ta30B OT MbLIH: I1IK-4.Y.2

JOCTOMHCTBA, HCJOCTATKU.




15. | Ha3zoBuTe 3ak0HBI (PUIBTPALIMU MBIIN TKAHEBBIMU (UIBTpaMH. TKaHEBBIC [IK-4.Y.2
(UIBTPBI: TOCTOMHCTBA, HEJIOCTATKU.

16. | OcHOBBI IPOEKTUPOBAHHUS PYKABHBIX (DMIIBTPOB: BHIOOP TKAHH, BEIOOD [IK-4.Y.2
PEKHUMOB pabOThI, OlleHKa I(PEeKTUBHOCTH.

17. | DnexrpoduiabTpel. 3aKOHBI 3aPSIKU YaCTHI] B M10JIE KOPOHHOTO paspsiaa. [IK-4.V.2
OcoO6eHHOCTH MPOSKTUPOBAHMS AJICKTPODUIIBTPOB.

18. | Mokpble MBIIEYIOBUTEH: TOCTOMHCTBA U HeAocTaTku. CKpyOOephI ¢ [IK-4.Y .2
pa30OpbI3ruBaHreM, 0COOEHHOCTH MPOEKTUpOoBaHus. LIeHTpoOexHbIe
CKpyOOephI ¢ pazOpbeI3ruBaHueM. Buibl ckpyoOepoB.

19. | HazoBuTe NpHHIUIIBI pacyeTa rHAPaBIMYECKOTO COPOTHBICHHS [1IK-4.Y.2
TPYOOIIPOBO/IA.

20. | IIpuBeauTe mpuMep pacueTa ruIpaBINUYEcKoro cornporuiaeHus nopucroro | I1K-4.Y.2
CJIOSI M HACBITTHOTO (pUITBTpA.

21. | IlpuBeauTe mpuMep pacueTa rMAPaBIMIECKOTO cOmpoTuBieHus pykapHoro | [1K-4.V.2
¢unbTpa. [IpUHIIUIBI OLEHKU THPABIMYECKOrO CONMPOTUBIICHUS anapaTa
NbUIETa3004U CTKH.

22. | OnumnmTe JJaMHHAPHOE U TYPOYJIGHTHOE JIBHIKEHHE MbIIeTa30BbIX MOTOKOB. | [1K-4.Y.2

23. | JaiiTe xapakTepHCTUKY MBLIETa30MpPOBO/IOB: Ha3HAYECHUE U [1IK-4.Y.2
KOHCTPYKTHBHBIE 3JIEMEHTBI, TATOAYThEBbIE MAIIMHBI: BHIOOD U
000CHOBaHHUE MECTa YCTAHOBKH.

24. | Ha3oBuTe Kaccu(UKAIINIO CITOCOOOB KOMITOHOBKH Ta3009UCTHBIX [1IK-4.Y.2
COOPYKEHUH.

25. | JaiiTe xapakTepucTUKy nbuieTpancnopTa. CBoiicTa mblieid u ux yder npu | [1K-4.Y.2
POEKTUPOBAHUU NbLIETpaHCcHopTa. [ panynsanus yJaoBJI€HHON MBLIN.

26. | ChopmynupyiiTe NPUHIUI KOHIUIIMOHUPOBAHNU S Ta30B. [1IK-4.V.2

27. | IlpuBennTe mpuMep SKOHOMUYECKOTO yimepba ot BEIOpocoB. [lotepu [1IK-4.Y.2
I[EHHBIX TPOJYKTOB M MOIy(padpuKaToB.

28. | Ha3zoBuTe OCHOBHBIC MTOJIOKECHU S KOJIMUECTBEHHOW OIICHKH yIiepOa. [1K-4.Y.2

29. OnpenennTe METO 1 SKOHOMHYECKOTO 000CHOBAHMS CTETICHU OYMCTKH. [1IK-4.Y .2

30. | HazoBuTE NPUHIKII 3KOJIOTHYECKOTO MEHEHKMEHTA Ha TPOU3BOJICTBE. I1K-4.V.2

[lepeueHr TeM Ui KypCOBOTO IPOCKTHPOBAHUS/BBHIMIOIHEHHUS KypCOBOW PabOTHI
Ipe/ICcTaBIeHBI B Ta0OmmIe 17.
Tabmuna 17 — [lepeuenb TeM 7151 KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS KypCOBOM pabOTHI

No /i [TpuMmepHbIil mepedeHb TeM A7l KypcOBOTO MPOEKTHPOBAHUS/BBIIIOIHEHHS
- KYPCOBOI pabOTHI
V4eOHBIM IIAHOM HE IPEIYCMOTPEHO
Bonpockl Uit MPOBEIEHHWS MPOMEKYTOUYHON arTecTallid B BHIE TECTHPOBAHUS

npenacTaBiaeHsl B Tabmuie 18.

Tabnuna 18 — [IpumepHbIi IepedeHb BOMPOCOB JIJIsI TECTOB

No Kon

/ [IpumMepHBIil TIEpeUeHb BOMPOCOB AJISI TECTOB WHIAKATO
i pa

1 | IIpouuTaiiTe TEKCT U YyCTAaHOBUTE COOTBETCTBUE. ONpenennTe HCTOUHUKI [1K-3.3.1

sarpsisHeHUs atMocdepbl (M3A) B 3aBUCHMOCTH OT BHJIA.

K xaxxno#t mo3unuu, JaHHOW B IEBOM CTOJIOIE, TOJOEPUTE COOTBETCTBYIOIIYIO
MO3ULIHIO B IPABOM CTOJIOIIE:
Buaer U3A

A | Oprauusosanusie 1

Xapakrepuctrka M3A
| Beicora Gonee 50 m




b | HeopranuszoBanHubie 2 TpyObl, ra30X0bl,
(akenbHBIE YCTPOHCTBA

B | Beicokue 3 [Tonmuronsr ThO
(MakcuMasbHasi BHICOTA)
I' | Huskue 4 Huskue: Bricota 2-10 M

3anunmre BLI6paHHBIe I_[I/I(I)pLI moa COOTBETCTBYHOIIIMMU 6YKBE[MI/IZ
A b B r

[IpounTaiiTe TEKCT U 3aUIIMTE Pa3BEPHYTHIH 0OOCHOBAHHBIN OTBET.
HazoBute MeToap! U CpeacTBa KOHTPOJISA cocTaBa JIbIMOBBIX ra3oB Ha TOC.
IIpuBenure npumep.

[K-3.3.1

[IpounTaiiTe TEKCT, BRIOEPUTE MPABUILHBIN OTBET U 3aIUIIIMTE apTYMEHTHI,
000CHOBBIBAIOIIME BEIOODP OTBETA.

HazoBuTe oTpacib npoMbIIIIEHHOCTH, KOTOpasi HauboJiee BceX 3arps3HseT
aTMOC(EpHBIN BO3IYX.

1 - HerexumMuuecKkasi TPOMBIIITIEHHOCTh

2 - CeIIbCKOE XO3SICTBO

3 - DIIEKTPOIHEPTETHKA

4 - aBTOTpaHCHOPT

I1K-3.3.1

IIpounTaiiTe TEKCT M YCTAHOBUTE MIOCIIENOBATEILHOCTE dTaoB. HasoBute
MOPSIOK OCHOBHBIX 3TAIIOB ITPOCKTHPOBAHHUSI CHCTEM KOHTPOJIS MBLJICTa30BbIX
BBIGDOCOB B ITPOMBINUICHHBIX ITPCAIIPUATUAX.

1 - Ananu3 TpeOOBaHUM 3aKOHOAATEILCTBA U CTAHIaPTOB

2 - O1eHKa COCTOSIHUS HCTOYHHKOB BBIOPOCOB

3 - BI)I6OD METOAOB KOHTPOJIAA 1 OUUCTKHN

4 - TlpoekTupoBaHHUE CHCTEMBI KOHTPOJIS

3anummTe COOTBETCTBYIONIYIO MOCIEIOBATEIBHOCTL OYKB CIIEBA HAIIPABO.

[K-3.3.1

[IpounTaiiTe TEKCT, BEIOCPUTE TPABUIBHBIC OTBETHI M 3aITUIIMTE APTYMEHTHI,
00OCHOBBIBAIOIIME BHIOOP BAPUAHTOB OTBETOB.

Onunmre MeTo Il 0TOOPa MPoO aTMOCHEPHOTO BO3IyXA.

1 — acniuparmoHHBIi;

2 — KpUOTCHHBIN;

3 — BECOBOW;

4 — KONMMYECTBEHHBIMN.

[1K-3.3.1

[pouunTaiiTe TEKCT U YCTAHOBUTE MOCIICOBATEIIEHOCTD 3TAIIOB aHAJIM3a
ra3oBbIX BEIOPOCOB. OnpeaennTe IpaBUIbHYIO IOCIEN0BATEILHOCTD ITAIIOB
aHaJIM3a ra30BbIX BEIOPOCOB IMPH BEIOOPE METOJIOB UX OYMCTKH.

1 — xuMHYecKass OYHCTKA;

2 — ajcopOrus;

3 — MexaHMYecKass O4YMCTKA,

4 — abcopOrus

3anummTe COOTBETCTBYIOINIYIO ITOCIICIOBATEIIFHOCTL OYKB CIIEBA HAIIPABO.

[IK-4.V.2

[pounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.

Ha3zoBuTe METOBI OUMCTKU Ta30BO3AYIIHEIX BBIOPOCOB, OTHOCSIIMECS K
CYXHM.

K Kax[10¥i Mo3uIuu, JaHHOH B JIEBOM CTOJIONE, TTOJJOEPUTE COOTBETCTBYIOIIIYIO
MO3UITMIO B TPABOM CTOJIOIE:

MCTOI[BI O4YHUCTKHU XapaKTepI/ICTI/IKa MCTOAO0B

A | I'paButariuonnoe | 1 DTO HBLIEYIaBINBAIOIIE CUCTEMEL, B
KOTOPBIX TBEPABIC YACTUIBI YIAIISIOTCS
13 3aKPYYCHHOTO0 T'a30BOT0 IMOTOKA

[IK-4.V.2




O] ICHCTBUEM IIEHTPOOEKHBIX CHII.

b | Mnepunonnoe 2 OUIBTPALIMOHHOE NBUIEYIaBINBAHUE
OCHOBAHO Ha OCAKJICHUH YaCTHI] TIBLITH
Ha MMOBEPXHOCTU MOPUCTHIX
MeperopoJIoK U Tel ((PrIbTpOBaIbHBIX
MaTEpHUAJIOB) WU B UX 00BEME TTPU
MIPOXOKJICHUH 3albUIEHHBIX Ta30B
(BO3yXa) 4epe3 MOpPUCThIC TEPETOPOIAKH
U TeJa

B | LlenTpobexHoe 3 I'paBUTALIMOHHOE OCAKIEHUE OCHOBAHO

Ha OCaXJCHHUH B3BEIICHHBIX YACTHUII 1O/
JEHCTBUEM CHIIBI TSDKECTH TIPH ABYKECHUH
3albJIEHHOTO Ta3a ¢ MaJoi CKOpOCThIO 0e3
M3MEHEHUS HallPaBJICHUSI TOTOKA.

I' | ®unprpanus 4 HMHepurOHHOTO MBUIEYIOBUTEISE OCHOBAHO
Ha TOM, YTO IIPY U3MEHEHNH HaIlpaBIICHMUS]
JBU KCHUS ITOTOKA ra3a, YaCTULIBI ITBUIH
IO/ ACVCTBUEM CUJI UHEPLUU OTKIOHSIOT
CEeMapupyTCs U3 IMOTOKA.

Ccs OT JTUHUY

[ TOKa U

3anuumTe BIOpaHHbIC HU(PHI 1O COOTBETCTBYIOIIMMH OYKBaMHU:

A b B r
8 | IIpounTaiiTe TeKCT, BEIOEPHUTE MTPaBUIIbHBIC BAPUAHTHI OTBETA M 3AITHUILINTE [IK-4.Y.2
apryMeHTbI, 000CHOBBIBAIOIIE BEIOOP OTBETOB.
Ornpenenure MCTOUHUKH a3PO30JIEN.
1 - BynKaHbl, IbIIEBBIC OypH, TOYBEHHAS 9PO3Hs, JIECHBIE TIOYKaPHI;
2 - Teii3epbl, MOPCKHUE OPBI3IH;
3 - XUMHUYECKUE PEAKIUU BEIIECTB, BbIIEISIEMbIX PACTEHUSAMH, C HEKOTOPBIMU
KOMITOHEHTaMH BO3/1yXa;
4 — cyxoil BO3IyX
9 | IlpounTaiiTe TEKCT, BbIOEPUTE MPABUIIBHBIN OTBET U 3aIUIIATE APTYMEHTHI, [IK-4.V.2
000CHOBBIBAIOIIME BEIOOD OTBETa. BpiOepuTe MecTo 00pa3oBaHMs IOKAIBHOTO
3arpsi3HEHMUSL.
1 - na paccrosHus 6onee 40 KM OT HUCTOUYHUKA 3arPSA3HEHUS
2 - Ha TCPPUTOPUHU PETUOHA
3- Ha CPaBHUTENIbHO HEOOJIBILOW TEPPUTOPUU
4 -Ha pacCTOSIHUU, IPEBBIIIAIOIIEM THICSYM KM OT MCTOYHUKA 3arps3HEHUS
10 | TIpounTaiiTe TEKCT M 3aMUIIMTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET. [IK-4.Y .2
Oxapakrepu3yiite atMmocepy Kak 3JeMeHT Onocdepbl. 3arps3HeHue
atMocdepsl. VICTOUHUKHN 3arpsi3HEHUSL.
IIpumeuyanne: CucreMa olleHUBAHUSI TECTOBBIX 3aJaHHUI:
1 tun) 3amaHue KOMOMHHMPOBAHHOIO THUIIA C BBHIOOPOM OJHOIO BEPHOIO OTBETA M3

YyeTblpeX MpeUIoKEHHbIX W O0OCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIU IPABHIIBHO
yka3aHa 1u¢pa ¥ MNPUBEICHBI KOHKPETHBIE apTyMEHTHI, HCIIOJb3yeMble NpPU BHIOOpE OTBETA.
[lonHoe coBmazeHHE C BEPHBIM OTBETOM OlleHMBaeTcs 1 OayijioM, HEBEPHBIN OTBET WJIM €O
orcyrcTBUe — 0 6amioB.
2 tun) 3aganue KOMOMHUPOBAHHOTO TUIIA C BEIOOPOM HECKOJIBKMX BAPUAHTOB OTBETA U3
IPEUIOKEHHBIX U Pa3BEpHYTHIM 00OCHOBAHMEM BHIOOpA CUMTAETCS BEPHBIM, €CJIU MPABUIBHO



yka3aHbl IU(PBI U IPHUBEICHB KOHKPETHBIE apTyMEHTHI, HCIOJIb3yeMbIe IPH BHIOOpPE OTBETOB.
[onHoe coBnaseHue ¢ BEpHBIM OTBETOM OILEHHBAETCS | OaioM, eciau AOMYLICHbI OIMOKA HITT
0TBeT oTCyTcTBYET — () OayIoB.

3 Tum) 3amaHue 3aKPBHITOTO THIA HA YCTAHOBJIEHHWE COOTBETCTBHUS CUMTACTCS BEPHBIM,
€CII YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3UIIMU M3 OJHOTO CTOJOIa BEPHO COMOCTABIICHBI C
NO3ULMAMU Jpyroro cronbua). [lonHoe coBnaseHne ¢ BEpHbIM OTBETOM OLleHUBaeTcs 1 Oamiom,
HEBEPHBIN OTBET UJIU €ro oTcyrcTBue — () Gaios.

4 tun) 3amaHue 3aKpHITOTO THIIA HAa YCTAHOBJICHUE MOCIEAOBATEIBHOCTH CUYHUTACTCS
BEPHBIM, €CITM TPaBWIBHO yKa3aHa BCs rocienoBaTenbHocTh 1u¢p. IlomHoe coBmaneHue c
BEPHBIM OTBETOM OLlIEHUBaeTcs | Oamiom, ecnu JomymeHbl ONMOKH MM OTBET OTcyrcTByeT — 0
0aJIoB.

5 Tun) 3ajaHue OTKPBITOIO THUIIA C Pa3BEPHYTbIM OTBETOM CUUTAETCS BEPHBIM, €CIIU
OTBET COBMAJACT C ATAIOHHBIM IO COJICPKAHUIO M TMOJNHOTE. [IpaBMIIBHBINM OTBET 3a 3a/1aHHE
OLIEHUBAETCS B 3 Oailia, eciu JOMyIeHa 0JJHa OMMOKa \ HETOYHOCTH \ OTBET MPABHIIBHBIN, HO HE
nonHelt - 1 Oamn, eciam jgomymieHO Oosee 1 ommOKk \ OTBET HEMpaBUIBHBIA \  OTBET
orcyrcTByeT — 0 6anos.

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO JUCHMUIUIMHE OOY4arOUMXCS 3a04HON (HOPMBI
oOy4eHusi, mpeacTaBieHbl B Tabmuie 19.

Tabmuma 19 — IlepeueHb KOHTPOIBHBIX PadOT

Ne i/m [lepeyeHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  MaTepuaibl,  OMNPEHCIAIONME  MPOUEAyphl  OIEHUBAHUSA
WHJMKATOPOB, XapaKTepU3YIOUMX dSTanbl (OPMHPOBAHUS KOMIIETCHIIMH, COJepXaTcsi B
JOKaJIBHBIX HOpMaTUBHBIX akrax [YAIL pernmamMeHTHPYIONMX TMOPSJIOK H  TPOUEIypYy

MNpOBCACHHNA TCKYLICTO KOHTPOJIA YCIIECBACMOCTU U HpOMC)KYTO‘-IHOI\/'I aTTeCTallun o6yqafomuxc;1
I'VAIL

11. MeTtoanyeckue yKazaHusi /151 00y4al0IMXCH M0 OCBOE HUIO TN CHMIIJIMHBI

11.1. MeToauyeckue yKa3aHusl 1JIsl 00y4AIOLMXCS 110 OCBOCHHUIO JIE KIIHOHHOTO
MartepuaJia

OcHOBHOE Ha3zHa4YeHHE JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
rIyOOKOe W SICHOE M3JIOKEHHE ydeOHOro marepuaina. Ha3HaueHuMe COBpEMEHHOW JICKIHMH B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMALUIO IO TEME, a B OCBOCHUU
dyHIaMEHTaJIbHBIX MpPOOJIEM JAUCUUILIMHBI, METOJOB HAy4yHOIO TIO3HAHMs, HOBEHIIMX
JOCTH)KEHUW HaydHOH MbIciu. B ydyeOHOM mporiecce JIeKIUsl BBIIOIHSAET METOI0JI0THYECKYIO,
OPTaHU3AIMMOHHYI0 U WHQPOPMAMOHHYIO (QyHKIUHU. JISKIUS pacKpbIBaeT MOHATHUWHBIN ammapar
KOHKpPETHOM o00nacTu 3HaHMS, €€ MpoOjeMbl, JaeT LeNbHOEe MpEACTaBlIeHUE O IUCLHMIUIMHE,
[IOKa3bIBAE€T B3aUMOCBS3b C APYTUMHU AUCIUIIIIMHAMHU.

[InaHupyemble pe3ylbTaThl IPH OCBOCHUH 00YJaroNMMHUCS JIEKIIMOHHOIO MaTepuana:

— TIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX OMPENEISAETCS LIEIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— IIOJIy4€HHUE OIbITa TBOPUYECKOH pabOThl COBMECTHO C MPENOaBaTEIeM;

— pasBuTHE NpO(ecCHOHANBHO-/IEIOBBIX  KAayecTB, JIOOBU K MpEeaMeTry U
CaMOCTOSITEIBHOTO TBOPYECKOIO MBILUICHHUSL.

— TOsBJIEHHE HEOOXOANMOTO HHTEpEca, HEOOXOMMOTrO ISl CAMOCTOATENILHOW PabOTHI;

— TIIOJYYEHHE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHSl HAYKM M TEXHUKM U O
IPOTHO3€ UX Pa3BUTHA Ha OMmKaiime rojsl;




— HAYYUTBhCS METOAMYECKH o0pabaTbiBaTh MaTepuan (BBLACISATH IJIaBHBIE MBICIH U
NOJIOKEHUS, TNPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HUX B  Pa3IMYHBIX
bopMynHupoOBKax);

— IOJIydeHHE TOYHOIO TOHUMaHUS BCeX HEOOXOAUMBIX TEPMUHOB U TMOHATHII.

JIeKMOHHBI MaTepual MOXKET CONPOBOXKAATHCSA JEMOHCTpPALMEed CIIAloB U
UCIIOJIb30BAHMEM PA3AaTOYHOrO MaTephala MpH MPOBEICHUU KOPOTKUX JTUCKYCCUU 00
0COOCHHOCTSIX MMPUMEHEHHUS OTACTBHBIX TEMATHK MO AUCITUTIIIHHE.

CtpyKkTypa mpenocTaBiieHUs JIEKLIMOHHOTO MaTepuania:

— JICKITUU COTJIacHO paznenam (Tabin.3) u Temam (Tadm.4).

— @opMyIMpPOBAHUE TEMBI, LI€EH U 33134

— Uznoxxenue matepuaia

— BbIBOIBI M 3aKIII0YEHHE.

11.2. MeToauyeckue yKa3aHusl JUIs1 00y4arOUMXCS 110 BHINOJHEHUIO J1a00paTOPHBIX

padot

B xome BbIMONHEHUS JA0OPATOPHBIX paboOT OOyJaroNMiCs JOJDKEH YIIIyOUTh |
3aKpeNuTh 3HAHMUS, MPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOJMKONM M TEXHMKOH
OSKCIIEPUMEHTA B COOTBETCTBUU C KBATU(PUKAIIMOHHOM XapaKTePUCTUKOW O0Oydaromerocs.
Beinmonnenue 1abopaToOpHBIX pabOT COCTOUT M3 SKCHEPUMEHTAIBHO-MIPAKTUYECKOH, PacyeTHO-
AQHAJIMTUYECKON 4acTed U KOHTPOJIbHBIX MEPOIIPUATHM.

Beinmonnenue nabopaTopHbIX pabOT OOydaroUMMCs SIBJISIETCS HEOTHEMJIEMON YacThiO
U3y4eHUs AUCIUIIUHBI, OMpEeNenseMoil Yy4eOHBIM IUIaHOM, M OTHOCHTCS K CpPEICTBaM,
00eCTIeYnBaIOLIIM pEIICHUE CIEIYIOIMX OCHOBHBIX 3374 00YyJaroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEIOBAaHUS IMPOIECCOB, SBJICHUH U OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM IUCIUIIIMHBL;

— 3aKperuieHWe, Pa3BUTHE W JACTAM3alUs TEOPETUUYECCKUX 3HAHWM, TOJYUYEeHHBIX Ha
JEKIUSIX;

— TMOJy4yeHHEe HOBOM MH(OpMaIy M0 U3y4aeMOM TUCUUIIINHE;

— T[puoOpeTeHHMEe  HaBBIKOB  CAMOCTOSATENbHOM  paboTel ¢ 1abopaTOpHBIM
o0opynoBaHueM U pudopamu.

3aganue u TpeOOBaHMS K HPOBEACHUIO JIA00PATOPHBIX PaboOT

3ajaHve W XOJA BBIMOJHEHUs JIAOOpaTOpHOW pabOThl NPUBEACHBI B METOAMYECKUX
YKa3aHUSIX JJIs BBITOJIHEHUS JJa00PaTOPHBIX padoT.

Crpykrypa u dopma ordera o 1a0opaTopHoii padbore

B otuer mo nabGoparopHoil paboTe MOKHBI OBITH BKIIOYEHBI CIEAYIOMME MYyHKTBI: —
TUTYJBHBIN JIUCT;

— 1IeTb paboTHI;

— KpaTKhe TCOPETHYCCKUE CBEJICHUS,

— ONHMCaHUE YKCTIEPUMEHTATFHOW YCTAHOBKU U METOJIUKU DKCIIEPUMEHTA;

— DKCIIEPUMEHTAITBHBIC PE3yTBTAThI

— aHaJM3 pe3yabTaToOB PadOTHI;

— BBIBOJIBI.

TpeboBaHus K 0(DOPMIIEHHIO OTYETA O JIADOPATOPHOU pabore

TUTYIBHBIA JTUCT OTYETA JOJHKCH COOTBETCTBOBATH MAOJIOHY, MPUBEICHHOMY B CEKTOpE
HopMmatuBHOM qokymenTtaruu ['YAIT httpsJ//quap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJIKHO OBITh O(OPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeboBaHusi NpUBEACHBI B CEKTOpe HOpMATUBHOM nokymeHTauuun ['YAII
https://guap.ru/standart/doc

[lpu dopMUpOBaHUH CNHCKA WUCTOYHHKOB CTYACHTaM HEOOXOAMMO PYKOBOICTBOBATHCS
tpeboBanusimu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHHs CIHCKA WCTOYHUKOB
IpHUBEAEHBI B CEKTOpPEe HOpMaTHBHOM mokymeHTanuu ['YAIL https/guap.ru/standart/doc



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

11.3. MeToauyeckune yKa3aHus 1Jisl 00y4alIMXCsl MO MPOXO0:K/1e HUIO
CaMOCTOSITeJIbHOI PadoThI

B xone BBIMOMHEHUS] CAMOCTOSATENBHON pPabOThl, 00YJaIONMIiCs BBIMOIHSAET padoTy MO
3aaHUI0 U TIPH METOIMYECKOM PYKOBOJICTBE IpEIojaBarels, Ho 0e3 ero HermocpeaCcTBEHHOTO
y4acTus.

B mporiecce BBIONHEHHS CaMOCTOATENBHON paboThl, y oOydaromerocsi (Gopmupyercs
1eecoodpasHoe IUIAHUPOBaHNE PAd0YETo BPEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATH YMEHUS
U HaBBIKM B YCBOCHHMHM U CHUCTEMATHU3allMU MPUOOpETaeMbIX 3HAHUU, 0OecredrBaeT BBICOKUI
YPOBCHb YCIICBACMOCTHU B IICPUON 06yquI/151, IMOMOTAaCT IOJYYUTb HABBIKA I[MOBBIIICHUSA
poeCCHOHATFHOTO YPOBHSIL.

MeroauueckuMd ~ MaTepualiaMd, — HampaBJSIONMMH  CAMOCTOATENIBHYIO  paboTy
00y4aroNmxcst SBJISIFOTCS:

—  y4e0HO-MEeTOJMYECKHI MaTepra 1o AUCIUTLITHHE.

11.4. MeToanyeckne yKa3aHus 1JIs1 00y4AIOLMXCS 10 NMPOXOK/IeHUIO TEKYIEro
KOHTPOJISI ycIieBaeMOCTH.

Texynmii KOHTPOJb YCIEBAEMOCTH IPEIyCMATPUBACT KOHTPOJIb KauecTBa 3HAHHUI
00y4Jaronmxcsi, OCYIIECTBIISIEMOTO B TEUEHHE CEMECTpa C IIeNbI0 OIEHWBAHMS XOJa OCBOCHUS
JTUCIUTLINHBI.

JUis TeKylmero KOHTPOJSl YCIIEBAEMOCTH MCIIOJIB3YIOTCS BOIPOCHI, NPUBEICHHBIE B
Tabmune 16.

1) B teueHnue cemectpa [Uisl JOMYCKa K 3a4€Ty CTYIACHTY HEOOXOAMMO CHATh HE MEHee
50% nabGopaTopHbix pabot. [lamee CTymeHT HOMyCKaeTcs K COOECeOBAaHUIO WU HTOTOBOMY
TECTHUPOBAHHIO Ha 3aueTe. 2) 3adeT BBICTABJSIETCS Ha OCHOBAaHWHW BBHITIOJHEHHBIX B TEUYCHHUE
cemecTpa Bcex JabopaTopHbIX pa®oT (3 mIT.) U HamKWCaHMM WTOTOBOTO TECTUPOBAHUS WIIU
MPOXOXKJIeHUs codecenoBanust (Tabmuia 18).

11.5. MeToauyeckne yKa3aHus 1Jisl 00y4aOUMXCsl MO MPOXO0K/1e HUIO
NMPOMe KYTOYHOI aTTeCTAIlUH.

[lpomexxyrounas  arrectanus  OOydaloIMXCs  NpedycMaTpUBaeT  OICHUBaHUE
MPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3ylTbTaToOB O0yueHUs mo aucuurmuinae. OHa BKIIOYAET B
ceost:

— 3aueT — 3To (opMa OIEHKU 3HAHUM, MOITY4YEHHBIX OOYyJarOIMMCS B XOJ€ U3Y4eHUs
y4eOHOM TUCIUIUIMHBI B IIEJIOM HIIA MPOMEKYTOUYHAs (110 OKOHYAHUHU CEMECTPa) OLICHKA 3HAHHU I
o0ydJarommMcs 0 OT/ACNBHBIM pasziesiaM TUCIUIUIMHBI ¢ aTTECTAIIMOHHON OIICHKOH <«3auTeHO»
UJTH «HE 3aUTEHOY.

[ToarotoBKy K 3ayery LeiecooOpa3HO HAayWHATH C IUJIAHUPOBAaHUA M 1oadopa
HOPMAaTUBHO-IIPABOBBIX HMCTOYHHUKOB U JIMTCPATYPHI. Hpe>1<)1e BCCro, CJICAYET BHUMATCIBHO
nepeunTaTh yaeOHyI MporpaMMy U IMPOrpaMMHBIE BOMPOCHI JIJIs TOJATOTOBKH K 3a4eTy, YTOOBI
BBIJICIUTh M3 HUX HAaWUMEHee 3HakoMmble. Jlasiee MOIDKEH CIeoBaTh 3Tall MOBTOPEHUS BCETO
nporpaMMHOT0 Marepuana. Ha 3Ty paboty menecoodpa3HO OTBECTH OOJIBIIYIO YacTh BPEMEHH.
CrenyrommM 93TaroM SBIISETCS CAMOKOHTPOIIb 3HAHUS HW3YYEHHOTO MaTepuaina, KOTOPBIH
3aKIII0YacTCA B YCTHBIX OTBCTAX HaA MPOrpaMMHBIC BOIIPOCHI, BHIHOCUMBLIC Ha 3a4cCT. Te3ucel
OTBETOB Ha HanboJiee CI0KHBIE BOIIPOCHI JKEJIATEeIbHO 3aMKCaTh.

OCHOBHBIM MCTOYHUKOM TOJOTOBKH K 3a4€Ty SBIISETCS KOHCIIEKT. Y4eOHBbIN MaTepua
JacTCcd B CUCTCMATU3UPOBAHHOM BHUJAC, OCHOBHBLIC €TI0 IIOJOXCHUA ACTAIUIUPYIOTCH,
MOJKPEIUISIIOTCS COBPEMEHHBIMHM (DJaKTaMH M HOPMAaTUBHOM HHQopMaluel, KOTOphle B CHILY
HOBHU3HBI, BO3MOXHO, CIIIC HC BOIUIM B OHY6HI/IKOBaHHLI€ IICYaTHbIC MCTOYHUKU. HpaBI/I.HBHO
COCTaBJIEHHBIH KOHCIIEKT COJIEPKUT TOT ONTUMAaJbHbII 00beM HHQOpMalMu, Ha OCHOBE
KOTOPOT'O CTYIEHT CMOXET MPEe/ICTaBUTh ceOe Bech yueOHBIN MaTepual.



Ciegyer TOYHO 3allOMHHAaThb TEPMHUHBI M KAaTETOPUHU, IIOCKOJIBKY B MX OIPEIEICHMSIX
COJIEpKATCsl MPU3HAKU, IO3BOJIIONME YSICHUTh MX CYIIHOCTh U OTIMYUTH 3TU IOHATHS OT
ApYrux.

Cucrema OLEHOK IIPY IIPOBENCHUM TEKYLIETO KOHTPOJISA U NPOMEKYTOYHOM aTTECTALlNU
OCYLIECTBIISIETCS. B COOTBETCTBMHM C PYKOBOJSAIMM JAOKyMEHTOM opranuzauuu PO T'YAIL
CMK 3.76 «llonoxeHue O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH W IMPOMEKYTOUYHOM aTTeCTalllu
CTYIEHTOB M AaCHUPAHTOB, OOy4JarOIMXCs IO 0O0pa30BaTENIbHBIM IPOrpaMMaM  BBICLIETO
obpazoBanus B 'YAID» https:/docs.quap.ru/smk/3.76.pdf.



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

JlucT BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI
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