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PABOYAS NIPOT'PAMMA JMCIUMITJINHBI

IIpupoxooxpaHHbie MEPONIPUATHS U TEXHOJOTHMH HA 00bEKTAX MOJIYYEeHHS,
TPAHCIOPTA U XPAHEHUS YIJI€BOAOPOJIHOIO ChIPbS

Hanpasnenue moarorosku: 21.04.01 «HedTterazosoe nemno»
[IporpamMma maructpatypsl «/IHHOBaLlMOHHBIE TEXHOJIOTUH B HE(TEra30BOM KOMILIEKCE
®opma NOATOTOBKHU: OYHAS

Kypc «2» , cemectp- «3»

JICKITUH — «-» Yac.

NPaKTUYECKUE 3aHATHUS — «36» yac.
nabopaTopHBIE paOOTHI — «-» Uac.

B TOM YHCJIE C UCIOJIb30BaHueM MAQ — JieKIl. «-» mpakT. «18» mad. «-» yac.
BCEro 4acoB ayJIUTOPHOM Harpy3ku - «36» uyac.

B TOM 4uclIe ¢ ucroiab3oBanueM MAO — «18» Jac.
camocrosTeabHast padora — «108» yac.

B TOM YHCJIE Ha TIOJTOTOBKY K DK3aMEHY — «-» 4ac.
KOHTPOJIbHBIE Pa0OTHI (KOJTHYECTBO) — «-»
KypcoBasi paboTa / KypCOBOH MPOEKT «3» cemecTp
3a4eT - «3» ceMecTp

OK3aMCH - «-» CEMECTP

Pabouas mporpamma cocTaBiieHa B COOTBETCTBHU € TpeOoBaHMAMH DenepaibHOr0 TroCyIapCTBEHHOIO
00pa3oBaTeIbHOTO CTaHJAApTa MO HarpapineHuto noarotoBku 21.04.01 HedrerazoBoe neno yTBEp:KIeHHOTO
npuka3zoM MuHucTepcTBa 00pazoBanus u Hayku PD ot 9 deBpans 2018 1. Ne 97.

Pabouas nporpamma o0Cysk/eHa Ha 3aceiaHuu JenapraMeHTa He(Tera30BbIX TEXHOJIOTHI U HEPTEXUMHUHU
npotokon Ne 4 or« 14 » SIHBaps 2022 .

Hupekrop nenapramenta HI'T Hukutnna A.B.
CocraButens (Jin): K.T.H., npodeccop Huckosckas E.B.
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OodopoTHas cTopoHa TUTYJIbHOrO JucTa PII/{

I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acelaHuu Kadeapbl/IenapTaMeHTa;

IIporoxon ot « » 20 1. Ne

Hupekrop [Jenapramenta

(Tmonmuck) (N.0. ®ammus)

Il. PaGouass mporpamma nmepecMoTpeHa Ha 3acelaHUU Kadeapbl/1enapTaMenTa:

[IpoTokon ot « » 20 1. Ne

Hupekrop [enapramenta

(monmucek) (1.0. ®amwmms)

I11. Pabouasi mporpaMMa nepecMoTpeHa Ha 3aceqaHuu kKadeapbl/aenapraMeHTa.

[IpoTokom oT « » 20 1. Ne

Hupekrop [denapramenta

(moxnucs) (1.0. Oamunmst)

IV. PaGouasi mporpaMMa nepecMoTpeHa Ha 3aceqaHuH Kadeapbl/IenapraMeHTa:

IIpoTokom oT « » 20 1. Ne

Hupekrop [Jenapramenta

(Tmonrck) (N.0. ®ammms)



|. OEJM U 3AJAYHN OCBOEHUSA AU CHUIIJIMHBI

Llenb: dopmupoBaHHE Yy MAarucTpoB NPEACTABICHUNA O BIMSHUM HepTH, Ta3a,
HEPTENPOIYKTOB B TPOIECCE MPOBEACHUS TEXHOJOTHMUECKUX ONepaluii Ha OOBEKTax
HeTEera3oBoro KOMIUIEKCa Ha KOMITOHEHTBI OKPYXKArolled Cpeabl, 3y4eHHE OCHOBHBIX
CPEACTB ¥ METOAOB 3aIlUThl OKPYXKAIOIIEH Cpeasl OT BIMSHHUS TPOHU3BOJICTB
He(Tera3oBoro KOMILIEKCa.

3agauu:

1. Os3HakOMUTH C OCOOEHHOCTHIO (HOPMUPOBAHHUS TIOTOKOB 3arpsi3HUTENEH
OKpY>Karomien cpezipl Ha 00beKTax HeTera3oBoro KOMILIEKCa;

2. TloscHUTH POJb W 3HAYUMOCTb OCHOBHBIX MPHUPOJOOXPAHHBIX TEXHOJIOTHH,
METOIOB ¥ COOPYKCHHI B PEIICHUU 3a/1a4 COXPAHECHUS OKPYIKAIOIICH CPEIbl;

3. O3HaKOMHUTH C COBPEMEHHBIMH MPOOIEMaMHU OTPACIH, CBI3aHHOW TEXHOJOTHSIMU
¥ 00bEKTaMU MOJIyYCHUS, TPAHCIIOPTA U XPAHEHUS YTIIEBOIOPOTHOTO CHIPHS;

4. TlpoBecTu aHAIM3 COBPEMEHHBIX M WHHOBAIMOHHBIX CPEACTB M MEPOIPHUITHH,
HAMpaBJICHHBIX HA PEUICHUE PUPOAOOXPAHHBIX 3a/1a4 B HE(TEra30BOM KOMILIEKCE.

[InaHupyemble  pe3ysibTaThl OOYYCHUS IO JUCHUILUIMHE, COOTHECCHHBIC C
IUTAHUPYEMBIMH Pe3yJIbTaTaMi OCBOEHHUS 00pa3oBaTENbHOM MPOTPaMMBI, XapaKTepU3yIOT

dbopMupOBaHUE CIIECTYIONIUX KOMIIETEHIUMN:

Konx n popmyamnposka JTanbl GOPMHUPOBAHUA KOMIIETEHMH
KOMIIeTCHIIUM
[1K-4. 3HaeT IpaBUIIa SKCILTyaTalluu TEXHOJIOTHYECKOT 0
CriocoOHOCTD OCYIICCTBIIATD 000py1I0BaHUs, KOHCTPYKIIHI, 00BEKTOB, MAaIIVH,
KOHTPOJIb, TEXHUYECKOE MEXaHHU3MOB He()Tera3oBoro Mpou3BOICTBA

CONPOBOXKJIEHHE M yIpaBJIeHHE
TEeXHOJNOTHYECKMMU  Hpolieccamu |Y MeeT
B HeTera3oBoii oTpacau

ONPENIETUTh OTKIOHEHHS OT HOPMATHBHBIX
3HAYCHHI B pabOTE TEXHOIOTHYECKOTO
00opyIoBaHus, KOHCTPYKIIUH, 0OBEKTOB, MAIIIHH,
MEXaHHU3MOB He(TEra30BOTr0 MPOU3BOICTBA

Baneer| naBbikamu s dexkTuBHON JKCIUTyaTaluu
TEXHOJIOTUYECKOT0 000pY0BaHUs, KOHCTPYKLIUH,
00BEKTOB, MalllMH, MEXaHU3MOB He(TEra3oBoro
IIPOU3BOJICTBA

3HaeT NpeuMyNIIeCTBA W HCAOCTAaTKH IPHUMCHSICMBIX

TK-5: COBPEMEHHBIX TEXHOJIIOTUA U  JKCIUTyaTaluu
CHOCOBHOCTE OCYIIECTBIATS TEXHOJIOTHYECKOTO 000pYI0BaHUS

pa3paboTKy ¥ BHEApPEHHUE HOBOU YMEET | MHTEpIPETHPOBaTh PE3YJIbTAThI JIAGOPATOPHBIX H
TeXHHUKH U TIepeIOBBIX TEXHOJIOTHYECKHIX HCCIIeTIOBAaHU I
TEXHOIOTUU Ha 00BeKTax TEXHOJIOTUYECKUX MPOLECCOB INPUMEHHUTENIBHO K

KOHKPCTHBIM YCJIOBUSAM




HedTera3oBoii oTpaciu

Braneer

HABBIKAMHU COBEPIIICHCTBOBAHUS OTICIBHBIX Y3JI0B
TPaIUIIHOHHOTO 00opyI0BaHUs, B T.4.
naboparopHoro, (Mo COOCTBEHHOW WHUIIMATHBE
VI 33]JaHUTO)

3HaeT

_ OCHOBHbIE TEXHOJIOTUYECKUE IPOLIECCHI,
TIK-7: peanu3yemMble B He(Tera30Bo1 OTPACIH € TIO3ULIUI
CnocobHoCTS paspaGarsiBaTh MaTepHaIbHBIX TOTOKOB ChIPbS U MPOLYKLIUU
IIPEUIOKEHUS 110 MOBBILIEHUIO
3¢ (HEKTHBHOCTH UCTIOIH30BAHUS
HMEIOIIIXCS MATEPHATBHO- YMeeT | ompemensaTh  MOTPEOHOCTH B MaTEePHAbHO-
TeXHUUYECKHX PECYPCOB TEXHUYECKUX  pecypcax s  oOecredeHus

TEXHOJIOTUYECKOro  Ipouecca  HeTerazoBoro
MIPOU3BOJICTBA, IPENJIOKUTh  aJbTEPHATUBHBIC
BapUAHThI
Bianeer| naBpikamu pa3pabOTKU MPOEKTOB IO MOBBIIICHUIO
3¢ (GEeKTUBHOCTH HCIOJIb30BaHUSA PECYpCOB B
He(Tera3oBOM MPOU3BO/ICTBE
[1K-8: METO/IMKH IPOSKTUPOBaHUs B HePTEra3oBoi
Cnocobnocts IPUMEHATH Snact 0Tpaciii, UHCTPYKTUBHO-HOPMATHBHbIE
MOJTyYCHHBIC 3HAHUSA AL JIOKYMEHTOB M METOJIMK OCHOBHBIX pPacueToB, B
pa3zpaboTKH u pcam3anniun TOM YHCJI€ C MCIIOJIb30BAHMEM NAKETOB IIPOrpaMM
IIPOCKTOB, PA3JIMIHBIX IIPOLECCOB [YMEET | mpoBOAUTH aHAIW3 UCXOAHBLIX HAHHBIX Ul 3a1a4
TIPOU3BOJICTBEHHOMU IPOEKTUPOBAHUS, BBISBIIATH IPOOJIEMHBIE TOUKU
NesITeIbHOCTH, IPUMEHSTh
MCTORUIKY HPOCKTHPOBAHIA Braneer| naBbikamu 000CHOBaHHUs BHEPEHMUS
COBPEMEHHBIX YHEProcOeperaroInux TEXHOJIOT Ui
[1K-9 3HAET | OpraHM3alMOHHBIE  CTPYKTYpPHI  OTPAClEBBIX
CriocoOHOCTD pa3pabaTbIBaTh peANpUATHHA, HPUHIUIIBL OCYILIECTBIICHUS
JTaHbI OpraHu3aluu 1 B3aUMOJICHCTBUS MEXAy IMOAPA3JEICHUIMU U
oOecreyeHnss  TEXHOJIOIMYECKHX JIPYTUMH KOMITaHUSIMH, NIOKa3aTeNN
[IPOLIECCOB 3¢ deKTUBHOCTH pabOTHl OTAEIBHBIX 3JIEMEHTOB
CHUCTEMBI U B LIEJIOM
YMeET | ompemensth HENd W 3a7a4d npu (HOPMUPOBAHHU
IU1aHa OpraHu3aluu U obecrieyeHus
TE€XHOJIOTMYECKHUX MPOIIECCOB
Braneer| naBbikamu paboThI o COIIPOBOXKICHHUIO
TEXHOJIOTUYECKUX  TPOLIECCOB  He(PTErazoBoro
MIPOU3BOJICTBA

Il. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTH KYPCA

He npenycMoTpeHO yueOHBIM MJIaHOM.

CTPYKTYPA U COJEPXKAHUE NPAKTUYECKOM YACTH

KYPCA

IIpakTuuyeckue 3ansaTus (36 / 24 yacos, B ToM uncJie 18 yacos ¢




HCIIOJBb30BaAHUE METOA0B AaKTUBHOI'0 oﬁyqemm)

3ansaTue 1,2. Onpenesnenue BbIOPOCOB NapoB He(PTENPOAYKTOB B aTMochepy
U3 pe3epBYyapoB Pa3IuYHOr0 HA3HAYECHUSA (4 /2 gac.)

1. Hedtsabie pesepByaphl; cxema pacrojoKeHus oOOpyJoBaHUS Ha
BEPTUKAJILHOM CTAJILHOM pe3epByape JJisl XpaHEHUS BBICOKOBSI3KUX U MAJIOBSI3KHUX
He(TenmpoayKTOB. Pe3epByaphl ¢ MIaBaroIIei KPHIIIeH i ¢ TOHTOHOM;

2. Meronuka pacyeta BBIOPOCOB BpEIHBIX BEIIECTB M3 PE3EPBYapOB
pa3IUYHOrO0 Ha3zHA4YeHHWs. BBIOpOCH mapoB HEPTEMPOIyKTOB B aTtMochepy u3
pesepByapoB PBC. BreiOpocel mapoB HedTenpoayktoB B aTmocdepy U3

pe3epByapoB A3C;

3anusatue 3. OnpenejieHue BbLIOPOCOB BPEIHBIX BelIeCTB, MOCTYNAIOMIUX B
aTMoc(epy OT TEXHOJIOTHYECKOro 000py10BaAHUSA (2/ 2 gac.)

1.  OcHoBHBIE MapaMeTpsl Cpel, MOCTYMAIIMNX B aTMOChepy;

3austue 4. Onpenenenne BLIOPOCOB NMAPOB BPeAHbIX BellleCTB B aTMoc(epy
U3 ra3oBoro 4 ;KUJAKOCTHOI0 00beMO0B 000pyA0BaHMs U TPYOOIIPOBOAOB
(4 /2 uac.)
1. Pacuer konmuecTBa BPEIHBIX BEIECTB, MOCTYMAKOIUX B aTrMochepy uepes
HEIUIOTHOCTH (DJIAHUEBBIX coenuHeHui. OmnpeneneHre KOJIMYecTBa BPEIHbIX

BCHICCTB , MOCTYINAOIIHUX YCPC3 HCIIOTHOCTH (1)J'IaHI_I€BI>IX COe,Z[I/IHeHI/Iﬁ IIpu

0,02*10° =P, < 2*10°Ia;



3ansaTue 5. OnpeneJIeHHe KOJIMYE€CTBA BPEAHBIX BEHIECCTB, MOCTYyNIAalOIUX B

aTtMocgepy yepes 11es1eBoii 3a30p annapara (2/2 4ac.)
1.  Pacyer xonmuecTBa BPEIHBIX BEIICCTB, MOCTYMAIONINX Yepe3 MICTCBON
3a30p;

3ansaTue 6. OnpenesieHHe KOJIWYECTBA BPeAHBIX BelleCTB, BbIACASIOMIAXCS

yepe3 JIJAOMPUHTHOE YIJIOTHEHHE aNliapaTra BajoB, IITOKOB (2/1 gac.)

1.  Pacder KoJaud4ecTBa BPEIHBIX BEHIECTB, OCTYHAIOIIMX B aTMochepy depe3
JaOMPUHTHOE YIUIOTHEHUE annapara;
3ansatue 7. Ilorepu HedTEeNmpoOAYKTOB OT «OOPATHOTO BBIAOXa», OT
«BEHTUJIALHN» (2 /2 gac.)

1.  OmpexeneHne KOJIMYSCTBA BPEIHBIX BEHICCTB B BUIC HEPTEIPOIYKTOB MPH
«O0OpaTHOM BBIZIOXEY;

2. Ompenenenne pacxoia W KOJUYECTBA HEPTETPOMYKTOB, MOCTYTAIONINX B
OKPY’KAIONIYIO CPeAy OT BEHTHWISIIIUY Ta30BOTO MIPOCTPAHCTBA Pe3epBYyapa;
3anusatue 8. Ilorepm HepTn (HedpTEenmpoayKTOB) MNpPH  3aNMOJTHEHHUH
TPAHCIIOPTHBIX EMKOCTEI (2/1 gac.)

1.  Ompexaenenue KoimdecTBa He(PTEPOIYKTA, YTPAUYCHHOTO B OKPYKAIOIIYIO
Cpey TIPH 3aIO0JIHCHUH TPAHCIIOPTHBIX CPEJICTB;

3ansTue 9. Cokpaienue norepb HepTH 1 HePTENPOAYKTA OT HCHAPEHUS

(2 /2 gac.).
1. Brei6op cpenctB cokpaimieHus moTepb HeDTHU U HEPTEHPOIYKTOB OT
UCTIapPCHMS;
2. Pacuet cokpaiiienus moTepsb;

3ausTue 10. Onpenesnenne norepb HePTENPOAYKTA NP PA3JIUUYHBIX CIOCODAX
HAJTUBA B IIUCTEPHBI (2/2 gac.)
1. PacueT xonmuecTBa BpeIHBIX BEIIECTB, MOCTYIAIOIINX B aTMOChepy Mpu

Pa3IMYHBIX CIIOCO0aX HAJIMBA ABTOMOOMIISI-LIUCTEPHBI;



3ansatne 11. Hcreuyenue HepTM M HedTenmpoayKTOB H3 pe3epByapa H
TPyoOnpoBOI0B (2/1 gac.)

1. Pacuer pacxona HedTr (HepTEnpoIyKTa) BRITEKAIOIIETO YePe3 OTBEPCTHUS
B CTCHKE HE()TETIPOBOIOB U PE3EPBYaPOB;
3ansaTue 12. Onpenesienne KoJau4ecTBa HepTenpPoayKTA, NOCTYNAOIIET0 B
OKPYKAIOUIYI0 CPeAy Yepe3 KOPPO3HMOHHOE OTBEpCTHe (2/2 gac.)

1. Pacuer oObema HedTEHNpOAYKTa, BBITEKAIOIIETO YEPE3 KOPPO3HOHHBIN
CBHUILl MPU OMNPEIEICHHON MNPOJOJLKUTEIIBHOCTH MCTEUEHUSI U PA3JIMYHBIX BHJIAX
HE(PTENPOAYKTOB;
3ansaTue 13. CxeMa 0OYHCTKH CTOYHBIX BOJ, COAEP:KAIMX HePTENPOAYKTHI U
HeTH (2/1 gac.)

1. N3yueHue cxembl OYHMCTKH CTOYHBIX BOJ HedTrenepepadbaThIBAIOIIMX
3aBOJIOB, He)Te0a3, SHEPreTUYECKUX XO3SICTB;
3anusatue 14, 15. Cxema o0OopyaoBaHuMsi JJsl OYHUCTKH HedTecoaepKammx
CTOKOB (2 /2 gac.)

1. [TpuHIMI JEHCTBUS U yCTPOWCTBA 00OPYIOBAHUS JIJIsl OYUCTKU CTOYHBIX
BOJ (MEXaHUYECKON M (PUBUKO-XUMUYECKON OUYUCTKH);
3aunsitue 16, 17. O6opynoBaHue 1Jisi O4MCTKH CTOYHBIX BoJ Ha 00bekTax HI'K

(2/1 gac.)

1. [IpuHuun pelcTBUs, YCTPOWCTBA W CXE€Mbl OOOpPYAOBaHHUS OYUCTKU
cTouHbIX BOA OT 00BekToB HI'K (O6umonornueckas, Xxumuueckass OYHCTKA U
JIOOYUCTKA CTOYHBIX BOJ);

3ansatue 18. Pacuerbl oOopyaoBaHMsi AJs OYHMCTKM CTOYHBIX BOJI OT

He(TenpoayKTOB (2/1 gac.)
1. PacyeTr ropu30HTaIBHOTO OTCTOMHUKA,
2. Pacyer BepTUKaIIBHOIO OTCTOMHUKA,
3. Pacuer HarmopHOro ruAPOLMKIIOHA;
4. Pacuer koinMyecTBa yJIOBJIEHHBIX HEPTEHNPOAYKTOB C TEPPUTOPUU

HedTeba3 u Apyrux npeanpusTHii.



V. YYEBHO-METOIAHNYECKOE OBECIIEYEHMUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSH

YV4yeOHO-METOTUUECKOE

obecrieyeHue

CaMOCTOSITEIILHOM pa6OTI)I

06yqa}0mﬂx051 110 JUCHHIIIIMHC ((HpHpOI[OOXpaHHLIe MCPOIIPUATHUA U TCXHOJIOI'NH

Ha OOBEKTax I[MOJIYUCHUA, TpaAHCIIOpPpTAa U XPAHCHHUA YIJICBOAOPOAHOI'O CBIPbI»

npenacrasiieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

HJIaH-Fpa(l)I/IK BBITIOJTHEHMS CaMOCTOSTEIILHOMN pa6OTBI 10 JUCHUIINIIMHE, B TOM

YUCJIC ITPUMCPHBIC HOPMBI BPCMCHHU Ha BBIIIOJIHCHHC 110 KAKIOMY 3a/IaHUTO,

XapaKTepUCTHKA 3aJaHUi JIsI CAMOCTOSATEIbHON pabOThl 00yJaronxcs u

MCTOAUYICCKUC PCKOMCHAAIIWHU 110 UX BBIIIOJIHCHHUIO,

Tp€6OBaHI/IH K IIPpCACTABJICHUIO U O(l)OpMJICHI/IIO PE3yJIbTAaTOB CaMOCTOSITEJIBHOM

padoThI;

KPUTEPUH OLIEHKH BBIMOJHEHUS CAMOCTOATEIBHON pabOTHI.

V. KOHTPOJIb JOCTUXEHUS LIEJEA KYPCA

No | KonTponupyemsie Konpl u stansi OrneHOYHBIE Cpe/ICTBA
/i | pasnaensl / TEMbI dhopMHUpOBaHHS TEKYIIHH KOHTPOJIb MIPOMEKYTOUHAs
JTUCIUTLTAHBI KOMIIETSHIINA aTTecTanus
1 | 3Haer P -1, 2, 13. Bompocsr k 3a4éry:
Temer 1 -2, 14 gﬁ:g’ yMeeT YO-1 1, 10, 14.
HK-8; Baameer | (cobecenoBaHue)
[1K-9; | 3Haer [P -3,4,5,7. Bormpocsr k 3auéry:
2 | Temnr 3,4,5,7 TIK-7 yMeeT YOo-1 10, 14, 15.
BIIaeeT (cobecenoBanue)
3HAeT ITP -9, 12, 14, 15. Bompocsr k 3a4éry:
3 IEMH 9,12, 14, yMeeT Pa3HoypoBHEBbIE 18, 21, 24.
Biameer | 337a4M U 33/1aHUS
3HAeT ITP — 10, 13, 16, 17. | Bompocsl k 3a4éTy:
4 I;MH: 10,13, 16, ymeer | Passoyposressie | 27, 30, 32, 33, 35.
BlameeT | 337a4M U 3aJaHUs.
3HaeT ITP -4 9, 11, 16, 17, | Bonpocsl k 3a4éTy:
5 Temsr: 4, 9, 11, yMeeT 18. 31, 34, 35, 41.
16, 17, 18. Brnageer | PasHOypoBHEBBIE
3a/1a4ud U 3aJaHus




Metoauueckue wmaTepuaibl, OMNPEACNSIONME NPOLEAYPhl  OLECHUBAHUS
3HAHWM, YMEHUU W HABBIKOB JESATEIBHOCTb, & TaKXK€ KPUTEPUM M IOKa3aTesH,
HEO0OXOUMBbIE JI0SI OLICHKW 3HaHUM, YMEHUM, HABBIKOB M XapaKTEPU3YIOIINE ITAIIbI
dbopMHUpOBaHUS ~ KOMIETEHIIMH B  IMpPOIlECCE OCBOCHUS  00pa3oBaTEIbHOU
POrpaMMBbl, IPEACTABIICHBI B IPUIIOKEHUH 2.



VI.CIACOK YYEBHOM JINTEPATYPHI U TH®OPMAIIMOHHO-
METOJIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
1. Huckosckas E.B., Conomennuk C.®., Huxkutuna A.B., ABromonoB E.I'.
«Ilorepn HehpTH M HEPTEHPOIYKTOB B OKPYKAIOIIYIO Cpelay M METOIbl HX
CHI)KEHUSI TIpU XpaHEHUU U TpaHCIOpPTEe B HE(PTErazoBOM KOMILIEKCEY,
BnaguBocTok, 2016 JlansHeBOCTOUHBIN (heiepanbHbId YHUBEPCUTET.

Pexum J0oCTyna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:864743&theme=FEFU
2. [TomgaBanos, FO.A. Dkonorust HePpTErazoBOro Mpou3BOACTBA[ DIEKTPOHHBIN

pecypc] / FO.A. IlogaBanos. - M.: Uudpa-Unxenepus, 2016. - 416 c. - ISBN 978-
5-9729-0028-2 - Pexxum moctyma: http://znanium.com/catalog/product/521465

3. 3ammTa OKpyXaroliei cpesbl B He)Tera3oBoM KOMIUIEKCe : [yueOHoe
noco6ue] / B. B. Terensmun, B. A. f3es. - lonronpynansiii : Uatennekt, 2019. —
351c. - Pexxum nocryma: http://lib.dvfu.ru:8080/lib/item?
id=chamo:293810&theme=FEFU

JlonoTHUTEIbHAS JINTEPATypa
4, [TpombinuienHas skomnorus. [lpaktukym: YuebHoe mocobue / Tumodeena
C.C., Twkanosa O.B. - M..®opym, HUL[ UHDPA-M, 2014. - 128 c. - Pexum
nocryma: http://znanium.com/catalog/product/451502
S. byderoBa, M. B. VmnpapieHue npuUpOAOOXPAHHON JEATEIBHOCTHIO B

Poccuiickoii ®eneparuu [DaeKTpoHHBIA pecypc] : yueOHoe mocoome / M. B.
byderosa, 0. b. OcumnoB. — DneKkTpoH. TeKCTOBbIE NaHHbIE. — M. : Hayunsiii
koHcynbtant, 2017. — 234 c. — 978-5-9500876-8-4. — Pexum nocryma:
http://www.iprbookshop.ru/75488.html

6. Bepxxounkuii, B. B. Oxpana okpykaromieir cpenbl B HedTEerazoBoM Jene

[OnexTpoHHBIN pecypc] : yueOHoe mocobue / B. B. BepxOunkwit, M. U.
AnnpruanoB, M. JI. IlontaBckasg. — ONEKTpPOH. TEKCTOBBIE JaHHbBIE. —
CraBpomnoins : CeBepo-KaBkasckuii Gpenepanbubliii yauBepcuteT, 2014. — 97 ¢. —
2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/63122.html6

7. [MpombinuieHHas skonorus: YueOuuk / @.®. bproxans, M.B. I'padxuna,
E.E. CnooOnsixoBa. - M.: ®opym, 2011. - 208 c.: 60x90 1/16. - (Bsicmice
oOpazoBanue). (meperuier) ISBN 978-5-91134-478-8 - Pexum pocrymna:
http://znanium.com/catalog/product/208909

Ilepeuenb pecypcoB HHPOPMALUOHHO-TEJICKOMMYHHUKALMOHHOH CeTH
«AnTepuer»


http://znanium.com/catalog/product/521465
http://znanium.com/catalog/product/451502
http://www.iprbookshop.ru/75488.html
http://www.iprbookshop.ru/63122.html6
http://znanium.com/catalog/product/208909

1. Kypnan «DOkonorusa mnpombinuieHHOCTH Poccum» - Pexum pocryna:

http://www.choicejournal.ru/chow.php.icl=1416

2. I'mipmust sxomoroBy. PexxiM noctyma: http://mww.ecoguild.ru/about.html

3.  XKypnan «3konorus mpombinrieHHOCTH Poccum» - Pexum poctyma:

http://www.choicejournal.ru/chow.php.icl=1416

4.  PeuuxiauHr OTXOJOB. Pexxum J0CTymna:
http//wasterecucling.ru/o_zhurmale.jdc;jsessionicl.
DKOJIOTHs TIPOU3BOJICTBA (HAYYHO-TIPAaKTHUECKUI nopTai) — Pexum jocryna:

http://www.ecoimdustry.ru/magazine.htmel

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U IPOrPaMMHOI0 o0ecrieYeHust
JUis  yCHEmIHOTO OCBOEHHUS JUCHMIUIMHBI HEOOXOIUMO  CIIEAYIOLIee

porpaMMHOE 00eCIeUeHHE, YCTAaHOBJICHHOE HA HOYTOYKE:

e Microsoft Office

Vil. METOAMYECKUE YKA3AHUA 11O OCBOEHUIO JUCHHUIIJINHBI

JInst ycremHoro ocBoeHMs IucuuIuinHbl  «IIpupoaooxpaHHbie MEpOIPUATHS
M TEXHOJOTMM Ha OO0BEKTax [MOJy4YeHHUs, TpaHCIoOpTa M  XpPaHEHUs
YIJIEBOJOPOJHOIO  CBIPbS» PEKOMEHAYETCS pPALMOHAIBHO IUIAHUPOBATH MU
OpPraHM30BbIBATh BPEMSI, OTBEIEHHOE /ISl CAMOCTOSITENIbHOM pabOoThI, a TaKkKe U BO
BpeMs TPAKTUUYECKUX, JICKITMOHHBIX 3aHATUM.

[Tepen moceleHMeM M y4yaCcTHEM Ha MPAKTUYECKUX pabOTax peKOMEHIYETCs
O3HAKOMHUTBCSI C MarepuajlaMd K CaMOCTOATENbHOM MOATOTOBKE, H3yYUTh
PEKOMEHJOBAaHHYIO  JIUTEPATYpy, MOATOTOBUTH BONPOCHI I  YTOYHEHHS
HESCHOCTEHN N0 U3YUYEHHOMY paslieny.

JUis  BBIOJIHEHUST ~ KypcoBOM  paOOThl  HEOOXOOUMO  HM3Y4YUTh
PEKOMEHIOBAaHHYIO JIUTEPATYPY U CUCTEMATU3UPOBATH U3yYaeMbI€ BOIIPOCHI.

JIns moAroToBKM K 3a4€Ty HEOOXOJMMO CHUCTEMATU3UPOBATH H3yUYECHHBIN
Marepuan, B 3aBUCHUMOCTM OT AaKIEHTOB U OCOOEHHOCTeW MpouIbHOU

IIOATOTOBKHM.


http://www.choicejournal.ru/chow.php.icl%3D1416
http://www.ecoguild.ru/about.html
http://www.choicejournal.ru/chow.php.icl%3D1416
http://www.ecoimdustry.ru/magazine.htmel

VIIl.  MATEPUAJBHO-TEXHUYECKOE OBECITEYEHUE
JUCHUATIIMHBI

MyabTuMeauiiHAS AYIUTOPUSA:
[poekrop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-

DZ110XE Panasonic; skpan 316x500 cm, 16:10 C »1. mpuBOAOM; KpeIUICHHE
HacteHHo-TiotosouyHoe Elpro Large Electrol Projecta; mpodeccuonanphnas XKK-
magens 47", 500 Kn/m2, Full HD M4716CCBA LG; mnoacucrema
BUJICOMCTOYHUKOB  JoKyMeHT-kamepa CP355AF  Avervision; mnopacucrema
BUJCOKOMMYTAIIMU;  TOJCHCTEMAa  ay[IMOKOMMYTAllMd H  3BYKOYCHJICHUS;

IMOACUCTCMA HHTCPAKTUBHOI'O YIIPABJICHUA, 6€CHpOBOIIHI>IG JIBC o0Oecneuensl

cucTeMol Ha 6a3e Touek goctyma 802.11a/b/g/n 2x2 MIMO(2SS).

KomMmnbrotepHblii Ki1acc:

Paboune cranmmu 25 mrT. ciaenyromniie KoHGUrypanuu:

OC: Windows 10, Windows 8.1, Windows 8, Windows 7 Service Pack 1,
Windows Server 2012, Intel or AMD x86 npomeccop, nogaepxuparomuii SSE2
HuckoBoe npoctpanctBo: 1 I'6 qyiss MATLAB, 3—4 I'6 1715 TUTIOBOM MHCTAJUISIIUHY,
O3V: 2 T'6. I'padmueckas kapta nogaepxusatomas OpenGL 3.3 ¢ 1 I'6 namsitu.

AynutopHoe 000OpyAoBaHME, B TOM 4YHCIE CIEHUATU3UPOBAHHOE
KOMITBIOTEPHOE  00OpYyJlIOBaHWE W  MporpaMMHoOe oOeclieyeHue  OOILIEero
M0JIb30BaHUs, AJIl ayJUTOPHBIX 3aHATUN MO HACTOSIIEH Y4yeOHOM AHUCUUIUIMHE
TpeOyeTCs B CIEIYIOILEM COCTABE:

HanMeHoBaHue 000py10BaAHHBIX IlepeyeHb OCHOBHOIO 000PY10BAHUSA
NoMelleHNii 1 MOMeleHu JJIs
CaMOCTOSITeIbHOH PadoThI

MynbpTuMenuitHas ay AuTOpHS npoekrop 3-chip DLP, 10 600 ANSI-nmm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢
JI. TIPUBOJIOM; KpeIUICHHEe HacTeHHo-ToTosioyHoe Elpro Large
Electrol Projecta; mpodeccuonanpuas JKK-manens 47", 500
Kn/m2, Full HD M4716CCBA LG; mnoxcucrema
BUJICOMCTOYHHKOB JoKyMmeHT-kamepa CP355AF Avervision;

ojicucTeMa BHUJICOKOMMYTallUY; MOJICUCTEMA
ayTMOKOMMYTaIli{ u 3BYKOYCHJICHUS; nojcucTemMa
HAHTEPAKTUBHOIO yIIpaBJICHUS, OecrpoBOHbIE JIBC

obecnieyeHbl cuctemMoil Ha Oase Touyek nocryma 802.11a/b/g/n
2x2 MIMO(2SS)

Aynuropus s IpOBEIECHUS npoekrop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200
MPAKTHYECKUX 3aHATUH (16:10) PT-DZ110XE Panasonic; sxpan 316x500 cm, 16:10 ¢
9JI. IPUBOOM; KpeIUIeHne HacTeHHo-morojouHoe Elpro Large




Electrol Projecta; mpodeccuonanphas JKK-manens 47", 500
Kn/m2, Full HD MA4716CCBA LG; noacucrema
BHJ/ICOMCTOYHHUKOB TOKyMeHT-Kamepa CP355AF Avervision;

MoJicucTEMa BUJICOKOMMYTaIlUH; MOJICUCTEMA
ayJIMOKOMMY TaITUH " 3BYKOYCHIICHVIS; MoJICHCTEMA
HHTEPaKTUBHOTO YIpaBJICHHAS, OecTpoBOTHBIC JIBC

obecrnieyeHbl cucTeMoil Ha Oase Touyek mocryma 802.11a/b/g/n
2x2 MIMO(2SS)

HuranbHsle 3a1b6l HayuyHolt
ouommorexku IBDY ¢ OTKPHITHIM
JOCTYIIOM K OHIY

(xopmyc A - ypoBens 10)

Momno6nok HP ProOme 400 All-in-One 19,5 (1600x900), Core
i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA,
DVD+/-RW,GigEth,Wi-Fi,BT,usb  kbd/mse,Win7Pro  (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty

Ckopoctb nocryna B Matepuer 500 Mout/cex.

TpebGoBaHus K IEPEUHIO U 00BEMY PACXOTHBIX MaTEPUAIOB CTaHIAPTHHIC.

B yuebGHOM mpouecce mia uHBaIuaAoB U aul ¢ OB3 mpu HeoOxoaumocTu

MNPUMCHAIOTCA CIICOHUAIIUM3UPOBAHHBIC TCXHUYCCKUC CPCACTBA IIPpHCMA-IICPCAadn

y4eOHOM MHpOpMAIIMU B TOCTYNHBIX (hopMmax s 00ydarolmuXxcs ¢ pa3iuuHbIMUA

HapYHICHUAMU, oOecreynBaeTcs BBIITYCK aJIbTCPHATHBHBIX q)OpMaTOB IICYaTHBIX

MaTepuanoB (KPYMHbIA MPHUQPT), JEKTPOHHBIX OOpPa30BATEIbHBIX PECYPCOB B

CI)OpMaX, AIAIITUPOBAHHBIX K OTPAHUYCHHAM 310POBbLsA 06yqa}0m1/1xc;1, HaJIN4ue

HCO6XOIIHMOFO MAaTCPpUAIBHO-TCXHUYICCKOI'O OCHAIICHHA




[Ipunoxenue 1

MHWHHCTEPCTBO OBPA30BAHMSA U HAYKH POCCUMCKOU ®EJIEPALIN
DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BBICITIETO 00pa30BaHUs

«/laibHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

MNOJUTEXHUYECKHUN HTHCTUTYT (IIIKOJIA)

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM
PABOTBI OBYYAIOLIUXCHA
no nucuniuiuie «[IpupoxooxpaHubie MepONPUATUS U TEXHOJIOTHM HA
00beKTaxX NMOJIyYeHUsl, TPAHCIIOPTA U XPaHEHHS YTJI€BOJIOPOAHOIO CHIPHD)
Hanpasienue noaroroBku 21.04.01 Hedrerazosoe aemno

Marwuctepckas mporpamma « THHOBAaIIMOHHBIE TEXHOJIOTHHU B He(DTETa30BOM
KOMILJIEKCE»
®opmMa NOArOTOBKH OYHAA

BaaguBocTok
2022



IInan-rpa¢guk BHINOJTHEHUS] CAMOCTOATEIBHOI PadoThI 110 IMCUUILINHE

Ne

n/n

Harta/cpoxkn
BbINOJTHEHH S

Bua camocrositeanLHoOM
padoThI

IIpumepHbIe
HOPMBI
BpeMeHH Ha
BbINIOJIHEHH €

®opma KOHTPOJIA

1- 18
He/IemH
y4eOHOro
ceMecTpa

Iloaroroska K
MPAKTUYECKUM 3aHSTHUSM.
N3y4yeHun nureparypsl 1o
paccMaTpruBaeMoin

TEMAaTHKE. IToaroroBka
YTOYHEHUN BOIIPOCOB K
MPETIOIABATEIII0 10

3aJITaHHOU TEME.

26 / 30 uac.

IIpoBepka
MPAKTUYECKOU
paboTHI.
CoOecenoBanue.

6 Henels
y4eOHOTO
ceMecTpa

IToaroroBka K
pabore.
N3ydenne HeoOXoauMon

KOHTPOJIBHOMN

JIUTEPATYPHI,
PEKOMEH 1y eMOM
IIPEIOIaBaTeIIeM.

10/ 14 yac.

IIpoBepka
KOHTPOJIBHOMN
paboTHI.

3-18
Heaenu
y4eOHOT0
cemecTpa

Brimonnenne  kKypcoBou

paboThl 1O  3aJlaHHOU
TEME. N3yuenune
HEOOXOIUMOM

JUTEPaTypPhl, BHITIOJIHCHUE
pacu€éToB M 1oadop
HEOOXO0IUMOTO
o6opymoBaHUs JUISt
32JIaHHOTO TEXHUYECKOTO
nporecca.

CUTyallli, BO3HUKAIOIIUX

aHaJIn3

IIPOLIECCOB U 3apyOEKHBIX
AHaJIOrOB.

36/ 40 yac.

IIpoBepka 151
3alIUTa KypCcOBOU
paboTHI.

Hroro:

72 | 84 uac.

PexoMeHaanum o caMmoCToAATeJIbHOM padoTe CTy/ICeHTOB




CamocTosiTenbHast paboTa CTYACHTOB SIBISIETCS BAaXKHBIM JTalloM U
3JIEMEHTOM OCBOCHHS JTUCIMILIMHBIL.
yaensieTcss  M3y4YeHHIO

B pamkax CPC OCHOBHOE BHHMAaHHE
AJIEKTPOHHBIX ~ W3JIaHUM, paboThl ¢
OMOTMOTEUHBIMU U TIOUCKOBBIMU CUCTEMAMH.

JUTEPATYPHI,

MeToanyeckue yKa3aHusi K BHINOJHEHUIO BUIOB CAMOCTOSITEJILHOM PadoThI

CamocrosTenpHas paboTa BBITTOIHSICTCS B BUC TOJATOTOBKH K MPAKTUICCKAM
paboTaM , HO B OCHOBHOM, B BHUJI€ BBIMIOJIHEHHUS] KypCOBOW pabOTHI MO TEME,
BBIOpaHHOM PEITI0KEHHBIX

u3 KypcoBass  paborta

NpeaAcCTaBACTCA B CPOKH, YKA3aHHBIC HAa BBIIIOJTHCHUC JAHHOI'O 3aJlaHH:. KprOBaH

IMpCIo4aBaTCICM.

paboTa MpeNCTaBISIETCS B BHUJAC MOSICHUTEIBLHOM 3alUCKH, cojaep:kaiiedl B cebe
TEKCTOBYIO YacTh, PACYETHYIO YaCcTh, 000CHOBaHUE BHIOPAHHOTO PEIICHUS, CXEMBI,
PUCYHKH, BBIBOJIBI U 3aKJIFOUEHUSI, CITUCOK UCTIO0JIb3YEMbIX HICTOUHUKOB.
[Ipennaraercsi BBIMOTHUTH Takke pabOTy B BHJE MPE3CHTALUHU, YTO
yIy4dimuT oOpMIICHHUE U TTPEICTABICHUE MaTepuaa.
Onenka 1O KypcoBoM paboTe Tmociie €€ 3alluThl M IPeICTaBICHUS
MpE3CHTAIUU.

[Topsiok OlIECHUBAHUS CAaMOCTOSITEILHON pabOThl CTYAECHTOB MPEACTABICH B

TabnuIe:
< 50-60 6ammos | 61-75 6amioB | 76-85 6ammos | 86-100 0amoB
= (aeynoBneTBOpuTe | (YAOBIETBOPUTENDL | (XOPOIIO) (oTIMYHO)
o]
= JIBHO) HO)
o
Kpurepun Coneprxanme KpUTEpHEB
Tewma He packpsiTa. | Tema packpeita He | Tema packpeita. | Tema packpsITa
= OTCYyTCTBYIOT MOJTHOCTHIO. [TpoBeneH aHanu3 | MOJHOCTBHIO.
= BBIBO/IBI. BriBoasl He | mpobnembl  6e3 | [IpoBenen  ananus
S cleNnaHa W/WIM HE | MPHUBJICYCHUS poOIIeMbI c
= 00OCHOBAHBI. JIOTIOJIHUTENIBHON | IPUBJICUCHUEM
é mureparypel. He | nomomHuTenbHOU
S BCE BBIBOJIBI | JTUTEPATYPHI.
A crenansl  W/niM | BeIBOIBI
000CHOBaHBI 000CHOBAHBI.




IIpencrasnsemas IIpencrasnsemas IIpencrasnsemas | Ilpeacrasnsemas
nHpopmarus nHpopManuss  He | uHGOpManKsA He | MHPOPMAIIHS
o JIOTUYECKHU HE | CHCTEMaTU3UPOBAH | CUCTEMATHU3MPOBA | CUCTEMATU3UPOBAHA
= CBsI3aHA. He | a u/unu HE | Ha U | , TocleaoBareiabHa
o]
= MCIIOJIb30BAHBI MocJeIoBaTeNbHa. | TOCIEOBaTEeNbHA | U JIOTHYECKU
s npodeccuoHanbHbl | Mcnonb3oBano 1-2 CBsI3aHa.
Q
i C TCPMUHEL MpOGeCCHOHABHbI Hcnons3zoBaHo Hcnonb3zoBano
= X TepMHHA Oonee 2 | ©onee )
npodeccuoHanbH | MpodeccuoHaIbHbBIX
BIX TEPMHUHOB TEPMHHOB
He wucnons3oBansl | Mcnonb30BaHbl Hcnonb3oBaHbl [upoko
® TexHonorun Power | TexHomoruu Power | TexHojoruu UCTIOJTb30BaHBI
= Point. Point vactuuno. 3- | Power Point. He | texnomoruu (Power
= .
= Bomsmre 4 ommGox | 4 OIINOKHU B Oonee 2 ommbOOK gomt " ap.).
5. B MpEICTARIAEMO l'Ipz)L[CTaBJ'ISIeMOI/I B § Tcy6TCTByIOT
_=9 nHpopMaUn MIPEICTABIIEMON | OIIMUOKH B
S nHpopMaUn p I/II})I(bo .
pMaIun MPEICTaBIEMOM
UHpOpMaLIUN
Her otBeroB Ha | Tonbko orBeThl Ha | OTBETHI Ha | OTBeTHI Ha
S = BOIIPOCHI JJIEMEHTapHbBIE BOIIPOCHI TOJIHBIC | BOMPOCHI MOJHBIE, C
2 é BOIPOCHI W/WIM  YaCTHYHO | MPHUBUACHUEM
2 5 MIOJTHBIC NPUMEpPOB  W/WIH
= o
olia MOSICHEHUN
Cnucok TeM Ha KYPCOBO€ IIPOCKTUPOBAHME:
1. IlpuponooxpaHHble MEPOIPUATHS U TEXHOJIOTUU IO 3aLIUTE aTMOCHEPHOTO
Bo3ayxa HIIC.
2. TlpuponooxpaHHbIE MEPOTIPHUATHS M TEXHOJOTHUH TI0 3aIUTE BOAHOU CPEIbI
OT paboThI HEPTEOA3bI.
3. IlpupomooxpaHHbIe MEPONIPUATHS M TEXHOJOTHH TIO 3alIUTe aTMOC(hepHOTO
BO3/AyXa OT paboThl HedTEeOA3HI.
4. TlpupogooxpaHHbIe MEPOIPUATUS U TEXHOJIOTHH MO 3aIlUTE aTMOCPEPHOTO
BO3JIyXa OT pabOThl HEPTEOA3HI.
5. IlpuponooxpaHHbie MEPONPUSATUS U TEXHOJOTHUU MO 3AIIUTE OKPY’Karolen
cpensbl oT padbotel A3C.
6. [IpupomooxpaHHbie MEPONIPUATHSI U TEXHOJIOTUH MO 3alUTe aTMOCHEPHOTO
BO3/lyXa OT HE(PTEHATMBHOTO TEPMHUHAIA.
7. TlpupomooxpaHHbIE MEPONPHUATHS M TEXHOJOTMH 110 3allUTe BOJHBIX

00BEKTOB OT pabOThl HE(YTEHATMBHOTO TEPMHUHAIIA.




8. IlpupomooxpaHHble MEPOTIPUATUS U TEXHOJOTHH MO 3aIIUTE OKPYKAIOILIEH
CpeIbl OT MPOKIIAIKU TPYOOIIPOBOAHBIX CUCTEM TpaHCHOPTa He()TH U rasa.

9. IlpuponooxpaHHbIE MEPOTIPUATHSI U TEXHOJOTHUH TIO 3aIUTE OKPYIKAIOIICH
cpensl 3aBoga CIII.

B 3aBucuMocTH 0T BRIOpaHHOW TEMBbI, KypcoBasi paboTa JOJKHA BKIIIOYATh:
CTPYKTYpPY OITMUCHIBAEMON CHUCTEMBI (MPEANPHATHS); KpaTKOe OIHCAHUE
(GYHKIIMOHUPOBAHUS  OTIEIBHBIX HaWOoOJiee BaXKHBIX YYaCTKOB PabOTHI
MPEANPUATHS, TTPUHIIUIIBI JCUCTBUS 000pPYAOBAaHMS ISl OYMCTKH BBIOPOCOB U
CTOYHBIX BOJI, 000CHOBAHHE U BHIOOD (HAa OCHOBAHUM PACUETOB) HEOOXOIUMOTO
000pyI0BaHUsl, CPABHUTENbHBIA aHAIN3 C AaHAJIOTMYHBIMU perieHus MU B PO u
3a pyOexoMm.

JIns  NOArOTOBKM  KypcOBOM  pabOThl  HEOOXOJMMO  MaKCHUMallbHOE
HCITOJIb30BaHNE HOPMATHUBHO-TIPABOBOM JIUTEPATYPhI, OTKPHITHIX HCTOYHUKOB B
CeTM  UHTEpHET, odulIuaibHbiMu  BeO-caliTamu  kommanuit  HI'K,
NEPUOJUYECKUMHA  U3JIaHUAMH, y4eOHble W Y4EeOHO-METOAMYECKUMU
U3JIAaHUSMH.



[Ipunoxenue 2

MHHHCTEPCTBO OBPA30BAHMA U HAYKH POCCUUCKOU ®EJIEPALIN
®denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICITIETO 00pa30BaHUs

«/laibHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

MNOJUTEXHUYECKHUN HTHCTUTYT (IIIKOJIA)

®OH/J ONEHOYHBIX CPEJICTB
no qucuniuinge «[IpupoarooxpanHbie MEPONPUATHS U TEXHOJIOTUH HA
00beKTax NMoJIyYeHHusl, TPAHCIIOPTA U XPaHEHHS YIJI€BOJIOPOAHOIO CHIPHD)
Hanpasienue noarorosku 21.04.01 «Hedrerazopoe nesio»

Marucrepckas nporpamMmma «MIHHOBaIIMOHHBIC TEXHOJIOTHH B HE()TETa30BOM
KOMILICKCE»
dopmMa OATOTOBKH OYHAS

BaaguBocTok
2022



Hacnmopt ®OC

B pesynbTaTe n3ydeHus TaHHON AUCIUILUIMHBI Y 00y4aromuxcst GOpMHUPYIOTCS CIAEAYIOIINE
KOMITETCHIINH:

Kon u popmyuposka Jrtansl popMUPOBAHMA KOMIIETEHIMHU
KOMIICTCHIIUH
[1K-4: 3HaeT npaBujIa KCIUTyaTallud TEXHOJIOTHYECKOTO
CriocoOHOCTB OCYILICCTBIIATD 000pyI0BaHUs, KOHCTPYKIMH, OOBEKTOB,
KOHTPOJIb, TEXHUYECKOE MallliH,  MEXaHW3MOB  HE(PTEerazoBOro
COIIPOBOXJIACHUEC U  YIIPABJIICHUC OPOU3BOJICTBA
TEXHOJIOTMICCKUMH  TIpoLiECCaMu OIPEEIUTh OTKIOHEHHS OT HOPMATUBHBIX
B He(hTera3oBoii OTpaciy Y meer 3HAYCHHH B pabOTE TEXHOJIOTHYECKOTO
000py10BaHUs, KOHCTPYKIUI, 00BEKTOB,
MallliH, MEXaHU3MOB He(TerazoBoro
IIPOU3BOJCTBA
Braneer HaBbIKaMU A(PQEKTUBHON IKCILTyaTalluu
TEXHOJIOTMYECKOT O 000opyI0BaHUS,
KOHCTPYKLUH, 00BEKTOB, MalllVH,
MeXaHH3MOB He(TEra30BOro NPOU3BOJICTBA
3Haer IIPEUMYILIECTBA U HEJ0CTaTKU
TIK-5: IIPUMEHSEMBIX COBPEMEHHBIX TEXHOJIOTUHI
CLOCOBHOCTE OCYMIECTRIATE U JKCILTyaTaluu TE€XHOJIOTMYECKOI0
pa3paboTKy M BHEIPEHUE HOBOM o0opynosanus
TeXHUKH - MepeIOBBIX Ymeer MHTEPIPETUPOBATD pE3yJIbTaThI
TeXHOJIOIIL HAa O6BEKTAX na60paT0pHI)13< u TEXHOJOTMYECKHUX
He)Tera3oBoi oTpaciu UCCIIEJOBAaHUM TEXHOJIOTMYECKHUX
MIPOLIECCOB MPUMEHUTENBHO K KOHKPETHBIM
YCIIOBUSIM
Braneer HaBBIKAMH COBEPIICHCTBOBAHUS
OTJIENbHBIX y3J10B TPaULIMOHHOTO
obopynoBaHus, B T.4. JjabopaTopHOro, (o
COOCTBEHHOM MHUIIMATUBE UJIH 3a/1aHUIO)

_ 3Haer OCHOBHBIE TEXHOJOTMYECKHE IPOLIECCHI,
IIK-7: peaiu3yeMble B HE(TErazoBOil OTpaciu c
Cnocobrocts paspabarsiBats NO3ULUI MaTepUalIbHBIX IIOTOKOB CHIPbs U
IIPEIIOKEHUS TI0 TOBBILIEHUIO PO KITHH
3¢ (HEeKTUBHOCTH UCTIOIb30BaHUS
HMEIOIINXCS MATEPHATBHO- YmMeer OTpeieNIATh NOTPeOHOCTh B MaTepHalIbHO-
TEXHUYECKHX PECYPCOB TEXHUUYECKUX pecypcax uisi olOecredeHus

TEXHOJIOTMYECKOI0 rporecca
HedTerazoBoro IIPOU3BO/ICTBA,
IPEIOKUTH AJIbTEPHATHBHBIE BAPUAHTBI
Braneer HaBbIKAaMU  Pa3pabOTKH  TPOEKTOB IO
TOBBIIIEHUIO 3¢ (HEeKTHBHOCTH
WCIIOJIb30BAaHUS PECYpCOB B He(dTerazoBom
IIPOU3BOJICTBE
[1K-8: METOJIMKH ITPOEKTUPOBAHMSI B
CnocobnocTh NPUMEHSITh SHact HedTera3oBoi oTpaciv, HHCTPYKTHBHO-
MOJIy4E€HHbIC 3HaHUA AL HOPMAaTUBHBIE TJOKYMEHTOB U METOAMK
pa3paboTKH u pcam3anniun OCHOBHBIX pacy€TOB, B TOM YHCJIC C
HPOCKTOB, PA3JTUYHBIX TIPOLIECCOB HMCII0JIb30BAaHMEM MMAKETOB IIPOrpaMM




IIPOU3BOJICTBEHHOMN Ymeer NPOBOAUTH AHAJIN3 MCXOAHBIX NAHHBIX IS
ACATCIIBHOCTH, NPpUMCHATD 3a1a4 OPOCKTUPOBAHUS, BBIIBJIAITH
METOJUKY IIPOCKTUPOBAHMS poOJIEMHBIE TOUKU
Bianeer HaBBIKaAMU 000CHOBaHHUS BHCAPCHUSA
COBPEMEHHBIX sHeprocOeperaromux
TEXHOJIOTUH
[1K-9 3Haer OpraHU3aIMOHHBIE CTPYKTYPBI OTPACIIEBBIX
CriocoOHOCTb paspabaTbIBaTh IPEIIPUATHH, IPUHLIHUIBLI OCYIIECTBICHHUS
[1JTaHbI OpraHru3aln 2t B3aUMOJCUCTBUSA MEXAY NOApa3IeICHUIMHA
00ECIIEYEHNUsI ~ TEXHOJIOIMYECKHX W JPYTUMH  KOMIIQHHMSAMH, IIOKa3aTelu
[IPOLIECCOB 3ppeKkTuBHOCTH  pabOTBl  OTAEIBHBIX
DJIEMEHTOB CUCTEMBI U B IIEJIOM
YMeer ONpENeNaTh [eJW W 3aJa4d  [pH
(GopMHpOBaHMM IUIAHA OpraHMU3alUd U
o0ecrnevyeHns TEXHOJIOIMUECKUX MPOIIECCOB
Braneer HaBbIKAMU PpabOThl IO CONPOBOXKICHUIO

TCXHOJIOTHYCCKHX
HC(I)TGF&SOBOFO IMIPpOU3BOJCTBA

HPOLIECCOB




Kotb1 11 3Tans1 popMupoBaHMs: KOMITETEHIINIA

No | KonTponupyembie Konpl u stansi OueHouHbIE CpelicTBa
n/n | pasnenbl / TeMbl dbopMupoBaHus TEKYIIHI KOHTPOJIb IPOMEKYTOUHAS
T CIATUTHHBI KOMITCTEHITHIA aTTecTanus
1 | 3Haer P -1, 2, 13. Bompocsr k 3auéTty:
Tewsr1-2,14 | 108 [yveer | VO -1 1,10, 14.
HK-8; saageer | (cobecenoBanue)
[1K-9; | 3Haer IP-3,4,5,7. Bompocsr k 3auéTty:
2 | Temnt 3,4,5,7 TK-7 yMeeT YO-1 10, 14, 15.
BlIafeeT (cobecenoBaHue)
3HaeT ITP -9, 12, 14, 15. Bormpocsr k 3auéry:
3 IEMH 9,12,14, yMeeT Pa3noypoBHeBbIE 18, 21, 24.
BIajeeT | 3aJa4M U 3aJaHus
3HAET ITP — 10, 13, 16, 17. | Bonpocsl k 3a4éTy:
4 I;MH: 10,13, 16, yMeeT PasHoypoBHEBBIC 27, 30, 32, 33, 35.
BiameeT | 337a4M U 3aJaHUS.
3HAeT ITP - 49, 11, 16, 17, | Bonpocs! k 3a4éTy:
5 Tewmsr: 4, 9, 11, yMeeT 18. 31, 34, 35, 41.
16, 17, 18. Bnajgeer | PazHOypoBHEBbIE
3aJ]auu U 3a/1aHUs




MeToauuecKkue peKOMeHIalUN, ONIPeiessiionIue MPouexypbl OlleHUBAHUSA
pe3yJIbTATOB OCBOEHM S JUCHUILIUHBI

Texywaa ammecmayus cmyoenmos. Texyias aTTecTanusi CTyJEHTOB I10
mucuuiuinHe  «lIpupoiooxpaHHble MEpONPUSITHS M TEXHOJOTMM Ha OO0BEKTax
MOJIyYeHHsI, TPAHCIOPTa M XPAaHEHHUS YIJIEBOJOPOIHOTO CHIPbS» IMPOBOJUTCS B
COOTBETCTBHM C JIOKaJbHbIMM HOpMaTMBHbIMU akTamu JIBOY wu saBnsercs
00s13aTeTLHOM.

Tekymmas arrectanus o aucuumuinae «lIpupogooxpanHbie MEPOTIPHUITHS H
TEXHOJOTHH Ha 00BEKTaxX MOIYYCHHs, TPAHCIIOPTA U XPaHEHHs! YIIIEBOJAOPOTHOTO
CBIPBS» TMPOBOIUTCS B (OpME KOHTPOJIBHBIX Meponpusatuii ( BBIMOJIHCHHUS H
3aIUATHI TPAKTUYECKUX PabOT, KypCOBOM pabOTHI) MO OINCHUBAHUIO (haKTHUECKHUX
pe3yNIbTaTOB 0OYUYECHHSI CTYI€HTOB U OCYIIIECTBIISICTCS BEAYIIMM MPETIOIaBATEIIEM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

e CrTeneHb YCBOCHMS 3HAHUN, YPOBEHb OBJIQJICHHE NMPAKTHUYECKUMU YMEHUSMU U
HaBBIKaMHU 110 BCEM BHJIaM Y4eOHOM paOOoThI (3alUTa MPAKTUUYECKUX 3aJJaHul U
KypCOBOM paboThI);

Kpurepuu orieHku (MMCbMEHHBIN OTBET)

v 100-86 GammoB - Pe3ynbraThl MpakTHYECKOM/Tab0OpaTOpHON pabOThI
KOPPEKTHBI,  TMOJATBEPKICHBl  COOTBETCTBYIOLIUMU 3aJ1aHHUIO
pacyeTamu u 000CHOBaHUSIMHU. OTuer o
nabopaTOpHOM/TIpaKTUYECKON paboTe O0GOpMIIEH B  3BJICKTPOHHOM
Bune. [lomyueHHble pe3ysabTaThl MOATBEPXKIAIOTCS HATJISAIHBIMU
cxemamu, rpadukaMu, ¢ MOCJIeN0BATENFHBIM U apTyYMEHTUPOBAHHBIM
U3JIO)KEHHEM XOJIa BBITIOJIHEHUST paboT. Vmerorcst BBIBOJBI 110
MpoJIeIaHHOM padoTe.

v’ 85-76 GamtoB - Pe3ynbraThl MPaKkTHUECKO#/TabOpaTOpHON pPabOTHI
KOPPEKTHBI,  TIOATBEPXKACHBI  COOTBETCTBYIOUTUMU 3aJaHUI0
pacueramu u 000CHOBAHUSIMH. Ortuer o
nabopaTtopHOi/pakTHYeCKO padoTre odopMIeH B  DJIEKTPOHHOM
Bune. [lodydeHHbIE pe3yNbTaThl MOATBEPKIAIOTCS HATJISIHBIMHU
cxemamu, rpadukamMu, ¢ MOCJIeI0BATEILHBIM U apTYMEHTHPOBAHHBIM
U3JIO)KEHHEM XOJia BBITIOJIHEHHST paboT. MMerTcs BBIBOJBI 110
npojenaHHon padore. OHAKO JOMYCKAaeTCsl OJIHA - IBE HETOYHOCTH B
OTBETE.

v 75-61 GamtoB - Pe3ynbraThl MpaKTHUECKOM/TabopaTOpHON pPabOTHI
KOppekTHbhl. OT4eT MmO  JabopaTOpHOM/IMpaKTUUECKO  paboTe
opopmiieH B DJIEKTpOHHOM Buje. [lomydeHHbIE pe3ynbTaThI
HEIOCTAaTOYHO apryMEHTHPOBaHbI. OTCYTCTBYET MOCIEIOBATEILHOE
M3JI0KEHUE XOJa BBHIMOJIHEHHUS paboT. BBIBOABI MO MpOJEIaHHOM
paboTe MOKa3bIBAIOT HE3HAHNE UCCIIEyEeMbIX MTPOIIECCOB.

v 60-50 GamioB - Pe3ynbrarhl MPaKTHUECKOM/IabOpaTOpPHOU pPabOTHI
HEKOppeKTHbI. OTCYTCTBYET MOCJIEOBATEIbHOE U3JI0KEHUE XO0Ja
BBITIOJIHEHUSI pa0oT. BriBOJIa, a TakKe UCTIONIb3yeMble (POPMYITUPOBKH



B U3JI0KEHUH, OOHAPYKMBAIOT HE3HAHHWE IIPOIECCOB H3Y4aeMOM
MpeIMETHOM 00JacTH, OTIMYAIOTCA HETTyOOKHM PACKPBITUEM TEMBI,

HC3HAHHUCM OCHOBHBLIX BOIIPOCOB TCOPHH,

Hec(hOpPMUPOBAHHBIMU

HaBBIKaMH aHaJIn3a HBHCHHﬁ, IMponccCoB. I[OHYCK&I-OTCH CCPBC3HLIC

OILINOKH B COACPIKaHNU OTBCTA, HE3HAHUC COBpeMeHHOﬁ
poOJIeMAaTUKU U3y4aeMOu 00JIacTH.
e Pe3ynbTaThl caMOCTOSITENBHOM pabOTHI (MPE3EHTALINH ).
< 5060 Gamros 61-75  Gamios 76-85 ©OamioB 86-100  OamoB
% (HeYTOBJIETBOPH (ymoBieTBopuTe (xoporo) (oTIIMYHO)
= TEJBbHO) JIbHO)
®)
Kpur CoaeprxaHue KpUTEpUEB
epuu
Tema He Tema packpsbiTa Tema Tema packpsbiTa
packphITa. HE TTOJIHOCTHIO. packphITa. MTOJTHOCTBIO.
OTCyTCTBYIOT BriBoabI HE [IpoBenen [IpoBenen
. BBIBOJIBI. ceNaHa u/Win aHaIn3 aHaIN3
% HE 000CHOBAHBI. npoOemMsl 0e3 poOJIEMBI C
5 MPUBJICYCHUS MIPUBJICYCHUEM
= JIOTIOJTHUTEIbH JOTIOJTHUTEILHOM
é oif JTUTEPATYPHI.
3 JUTEPaTypHI. BriBobI
=¥ He Bce 00OCHOBaHBI.
BBIBO/IbI
CIICJTaHbl U/UITN
000CHOBaHBI
[IpencraBnsema IIpencrasnsiema IIpencrasissem [Ipencrasnsemas
s nH(opmanus g nH(popmManus ast uH(popmanus
JIOTUYECKH HE HE uH(popManus CUCTEMATU3UPOBA
cBa3aHa. He CHUCTEMAaTHU3UPOB HE Ha,
S HCIIO0JIb30BaHbI aHa W/uIv He CHUCTEMAaTU3UP MocJIeI0BaTeNbHA
E npodeccuoHab MOCJIeI0BATEbH OBaHa U Y JIOTUYECKU
e HbIE TEPMHUHBI a. MOCJIETIOBATENb CBsA3aHa.
N
% I:[ICZHOJ'H)SOBaHO Ha. VICHOMB30BAHO
l% HpotheccHoHa: Hcnons3oBano 6onee 5
p Oonee 2 npogeccuoHalbH
HBIX TCpMUHA npodeccruonan BIXTEPMHUHOB
BHBIX
TEPMHUHOB




He Hcrnonbs30BaHbl Hcnons3oBaHbl IIupoko
UCTIOJIB30BAHBI TEXHOJIOTUHU TEXHOJIOTUU HCTIOJIB30BAHBI
o TEXHOJIOTHH Power Point Power Point. TEXHOJIOTUHU
= Power Point. yacTuyHo. 3-4 He 6onee 2 (Power Point u
=
2 Boube 4 OLINOKH B ommnooK B ):([)p.).
g OLTHGOK B MpeCTABISCMO MpeCTaBseM TC}’6TCTByIOT
S [IPECTABIIAEMO i mHpOpMaITHN ol OIIKUOKH B §
i HH(OpMAIHH uHpopManuu IPe/ICTaBIIEMOMN
uHpopMauu
Her orBeToB Ha ToJIBKO OTBETHI OTBeThI Ha OTtBeThI HA
g = BOIIPOCHI Ha BOIIPOCHI BOIIPOCHI
= 2 3IIEMEHTapHbIE TIOJTHBIE W/WJH TIOJIHBIE, C
Q E‘ BOITPOCHI JaCTHYHO NPUBUICHHEM
S @ HIOJTHBIC IPUMEPOB U/HITN
MOSICHEHU
Ilpomesxncymounaa  ammecmayus  CHYOEHMOG. [TpomexxyTounas

arrecTalu:a CTYACHTOB II0 AMCHUILIMHC «HpHpOIIOOXpaHHBIC MCPOIIpUATHA U
TEXHOJIOTHUU Ha O00OBEKTaX IMOJIYUYCHU, TPAHCIIOPTA U XPAHCHUSA YIJICBOAOPOIHOI'O
ChIPbA» IMPOBOAUTCA B COOTBCTCTBHU C JIOKAJIBHBIMU HOPMATHBHBIMH AaKTaMH

JAB®Y u sBnsgercs obOs3atenbHOi. CorimacHo y4yeOHOro rmiaHa — 3adeT. dopma

MpOBEJIeHUs — ycTHas (YCTHBIN ompoc B ¢opme cobecenoBanus). s momyueHus

JIONyCKa K 3a4€Ty, CTyACHTY HEOOXOAMMO YCHEIIHO BHIMOJHUTH BCE MPAKTUYECKUE

3aJlaHus U KYpCOBYIO pabOTy MPEAyCMOTPEHHBIE TPOTPaAMMOI.

Kpurepuu BoicTaB/IeHHS OLEHKH CTYACHTY Ha 3a4eTe M0 AUCHUILINHE
IIpupoxooxpanHbie MEPONIPUATHA U TEXHOJOTMU HA 00bEKTAX MOJIYYCHHS,
TPAHCIOPTA U XPAHEHUS YIJIEBOAOPOJAHOIO ChIPbD)

Kpurepuu ouieHKH (YCTHBIN OTBET)

bauer Ouenka TpebGoBanus K c(hopMHUPOBAHHBIM

(peUTUHTOBOM 3a4yera KOMIIETEHIUSIM

OLIEHKH)

60 - 100 «3a4TE€HO» | OTBET  TMOKa3blBa€T  MPOYHBICE  3HAHHS
COBPEMEHHBIX  CPEACTB  aBTOMATH3AIlWH,

NpUMEHSIEMbIX Ha O00beKTax HedTerazoBoi
OTpaciu; OTJIMYaeTCs TrIyOMHONW M TMOJHOTOM
PACKpBITHS METOJNOB M TEXHUYECKUX CPEICTB
aBTOMATH3allMM, MPUMEHSEMBIX B OTPaCiu;
BJIAJICHUE TEPMUHOJIOTHUYECKUM amIapaToMm;
yMEHUE OOBSICHATh CYIIHOCTh MPOIIECCOB;

nenaTtb BBIBOABI M 00OOIEHHUS, [JaBaTh
apryMEHTUPOBAHHBIC  OTBETHI;  MPUBOIUTH
IIPUMEPHI KOHKPETHBIX CUCTEM




aBTOMATHYECKOTO peryJIupOBaHMUS c
UCTIOIb30BAHUEM  YCIIOBHBIX 00O3HAYCHHI;
3HAHUSA aKTyaJIbHOU OTpacieBoOn
HOPMATHBHOW JIOKyMEHTAllMd B  00JacTh
pa3pabOTKM W DKCIUTyaTallil  CHUCTEM
ABTOMATUYECKOTO PETYTHPOBAHMSL.

Mmenee 59

«HC
3a4TCHO»

OTBET, 0OHapyKUBAIOLIUH HE3HAHHE
COBPEMEHHBIX  CpPEICTB  aBTOMAaTHU3AIIMH,
NPUMEHSIEMbIX Ha OOBEKTaX He(PTerazoBoi
OTpaciu; OTJIMYAIOLIUHCS HErIyOOKUM
PacKpbITHEM TEMBI; HE3HAHUE W
MOBEPXHOCTHOE 3HAHHE OCHOBHBIX BOIPOCOB
TEOPUU ABTOMATHUYECKOIO PETyJIHPOBAHUS;
HeCPOPMUPOBAHHBIMU HABBIKAMH UTCHHUS U
0OBsSICHEHUS TEXHOJIOTUYECKUX CXeM
aBTOMATHYECKOTO YIIPABJICHUS IIPOIIECCaMu;
HEYMEHHEM  JlaBaTh  apryMEHTHUPOBAHHbIC
OTBEThI;  OTCYTCTBUEM  JIOTUYHOCTU U
MOCJIEA0BATEIBLHOCTH.




OueHoyHble CpeAcTBA JJIA MPOMEKYTOYHOM aTTeCTalUuu.
Bomnpocsl k 3a4ery.

1. Meronuka pacuéta BBIOPOCOB BpEIHBIX BELIECTB U3 PE3EPBYapoB

Pa3IMYHOTO HA3HAYEHUS.

OcHOBHBIE TApaMETPhI Cpel, NOCTYyNAIOIIMNX B aTMOChEpY.

3. OnpeneneHne KOJUYECTBA BPEIHBIX BEIIECTB, MOCTYIMAOLIUX YEpe3 HE
IUIOTHOCTU COETUHEHUI.

4. Pacy€r KomM4ecTBa BPEIHBIX BELIECTB, MOCTYMAIOIIUX B aTMocdepy uepe3
JaOUPUHTHBIE YIIJIOTHEHUSI.

5. Omnpenenenre KOJIUYECTBA BPEIHBIX BEIIECTB B BUJE HEPTEIPOIYKTOB MPHU
«OOJIBIIIOM JBIXaHHE» COOPY KECHHUS.

6. OmnpeneneHre KOIUYECTBA BPEAHBIX BEIIECTB, MOCTYIAIOIMNUX B aTMOCheEpy
pU «OOPaTHOM BBIXOJIEM.

7. Pacuér konuuecTBa HE(PTENPOIYKTOB, MOCTYHAIOMIUX B OKPYKAIOIIYIO
Cpely OT BEHTUJISILIUM Ta30BOT0 MPOCTPAHCTBA pe3epByapa.

8. Cokpaiienue norepb HeTH U HEPTENPOAYKTOB OT HcnapeHus. Pacuér
COKpAILICHHUS.

9. Ilorepu HedTENPOAYKTOB IPU 3aMIOJIHEHUU TPAHCIOPTHBIX EMKOCTEH.

10.Bb1bop cpenctB cokpaieHuss mnoreph HedTu U HEeDTENpPOAYKTOB OT
HCIIapeHUsl.

11.Pacuér KonmyecTBa BPEIHBIX BEIIECTB, MOCTYNAIOIIUX B aTMoc(epy Mpu
Pa3IMYHBIX CIIOCO0AX HAJIMBA aBTOLECTEPH.

12.Pacuér pacxona Hedtu (He(TEIPOIYKTOB), BEITEKAIONINX U3 PE3EPBYapOB U

no

TpyOOIIPOBOIOB.
13.KonuyecTBO HEPTEMPOMYKTOB, BBITEKAIOMIETO Yepe3 KOPPO3HOHHBIC
OTBEPCTHSI.

14.Cxema OYMCTKH CTOYHBIX BOJI, cojepkKammx HedTh U HePTEIPOIyKTHI
TEPPUTOPHUH TPEITPUITHSL.

15.1IpuHMn AeMcTBHUS, CXeMa W yCTPOMCTBO  OOOpYIOBaHMUS IS
MEXaHUYECKOW OYMCTKU He(TeCcoaepKaluX CTOKOB.

16.PacueTr ropu30HTaIBHOTO OTCTOMHHKA.

1'7.Pacuer BepTUKaIbHOTO OTCTOMHHKA.

18. Pac4€T HanmopHOTr0 TUAPOLMKIIOHA.

19. Pacu€T konnuecTBa yJIOBICHHBIX HEPTEIPOIYKTOB ¢ Tepputopun HedTeda3
U IPYTHX TPEATNPUATHH.

20. Cxema OMOI0THYECKOM OYMCTKU He(TeCOoaAepkKAIUX CTOUYHBIX BO/I.

21. Cxembl GUBHKO-XUMHUYECKONW OYMCTKHA CTOYHBIX BOJ, COACPKAIIUX HEDTH U
He(TENPOIyKTOB.

22.IIpumeHeHre MeToZ0B (IIOTAITMH IS OYUCTKH He(TecoAepKaITuX CTOYHBIX
BOJ IpH 100bI4€e HE(YTU HA TPOMBICHTAX.

23.IIpuMeHeHne cxeM OYMCTKY He(TecoaepKainux CTOUYHBIX BOJ TIPH T00BIYE
HedTu.

24. OuncTtka HePTeCOIepPIKAMUX CTOYHBIX BOJI 32 PyOEKOM.

25.Tlokazarenu, XxapakTepU3yIOI1e CTENEHb OYNCTKH CTOYHBIX BO/I.



TunoBbie BONPOCHI NPH MOATOTOBKE K NPAKTHYECKUM 3aHATUIM
3ansaTue 1. OnpenesieHue BHIOPOCOB NapoB HeQTENPOAYKTOB B atMochepy u3
pe3epByapoB pa3jiMYHOr0 Ha3HaveHHus (2 yaca) ¢ HCMOJIb30BAHUEM METOJA
col0eceoBaHus .

— (CxeMbl He(ITAHBIX pE3€pBYapOB C PACHOJIOKEHUEM 000PYI0BAHUS;
— CraibHBIE BEPTUKAJIbHBIE PE3EpPBYaphl Il XPAHECHUs BBICOKOBA3KHUX U

MaJIOBSI3KUX HE(PTETPOTYKTOB;

— Kprim pezepByapoB (KyIoJsibHbIE, I1aBatoliye). PesepByapsl ¢ IOHTOHOM.
— Buwuasl 3aTBOpOB, KJIaaHOB U IPYTUX YCTPOWCTB pE3€pBYapoB
CobecenoBaHue 1o TEME MaTepraia i paccCMaTPUBAEMBbIE BOIIPOCHI:

1. KakuMu ObIBatOT pe3epByapsl sl XpaHeHus HepTH 1 He(TEnPOTyKTOB?

2. Kakumu yctpoiicTBaMu 000pyIOBaHBI PE3EPBYaphl U XpaHEHUsT HEPTH
U HEPTENPOTYKTOB?

3. Kakue xpoitm y pezepByapoB?

4. JInst Kakux LeJeil UCIoJIb3YIOT 3aTBOPHI?

5. Ha kakue Harpy3ku pe3epByapbl paCCUUTHIBAIOT?
3ansaTue 2.0npenesieHne BLIOPOCOB nMapoB HepTenpoaykToB B atMochepy u3
pe3epByapoB pa3jIMYHOr0 Ha3HadeHHMs (2 4yaca) ¢ MCHOJIb30BAHHEM MeETOAA
codecer0BaHusl.

— Teopust: Meroauka pacueta BBIOPOCOB BPEIHBIX BELIECTB U3 PE3EpBYyapoB

ABTO3aMPABOYHBIX CTAHIIMHI

— Brprgaua 3aganuii Ha KypcoBO€ IPOEKTUPOBAHUE
CobecenoBanue 1o TeMe MaTeprana i pacCMaTPUBAEMbIE BOPOCHI:

1. KakumMu MOHATHAMH XapakKTepu3yloTcs (PU3MKO-XUMHUUECKHE CBOMCTBA
He(TU 1 HeTENPOTYKTOB?

2. Korna mnpoucxoisit «OoJiblliie [ABIXaHUS» W «Malble JIBIXaHUS
pe3epByapoB?

3. Kakue cCymecTBylOT METOABI  COKpalleHWs TMOoTeph HEPTH U

He(TEenpoayKTOB?



4.Tlo kakod (opmyse MOXKHO ONpPEIEIUTh BaJOBBIE BBHIOPOCHI MApOB
HeTenpoIyKTOB B aTMOchepy?

5.1lo kakoit ¢dopmMmyne MOXKHO ONPEICIUTh TOJOBBIE BBEIOPOCHI TApOB
He(TENPOAYKTOB B aTMochepy?
3ansaTune 3.0mnpeaesienne BbIOPOCOB BpEIHBIX BellecTB B armocdepy oOT
TEXHOJIOTHYECKOro oGopyaoBaHusi (2 4Yaca) ¢ HCHOJIL30BAHHEM MeETO/A
col0eceoBaHusl.

— Teopus: OCHOBHbBIE TApaMETPHI CPEl, MOCTYIAIOIIUX B aTMOCHEDY.

CobecenoBanue 1o TeMe MaTepuaia i pacCMaTpUBAEMbIE BOIIPOCHI:

1.  Tlo xako#t popmyJsie MOKHO ONPEAEIIUTh IOTHOCTh KUJKOCTH?

2. [To xakoil (opmysie MOKHO OINPEAEIUTh IJIOTHOCTh ra3000pa3HbIX
BEILECTB?

3. Ilo xakoit (hopMysie MOXKHO ONPEIEIUTh TUHAMUYECKYIO BA3KOCTb

ra3oB Y MapoB?

4, Bszkocts xuakoctu (popmyina [lyaseitns)?

5. Tlo kaxoii (hopMysie MOKHO OMIPEICTUTh KHHEMAaTHIeCKas BI3KOCTh?
6. Kaxk onpenennts ko3pdunuent audpdyzun?

7. [To xakoii ¢Qopmysre MOXHO ONPEAETUTh MAaCCOBYIO  JIOJIO

KOMIIOHEHTOB U B TIepecyeTe B 00bEMHBIE 1071 ?

8. [To xakoit ¢opMmysne MOXKHO ONPENETUTh IUIOTHOCTH CMECH
JKUIKOCTEN?
Q. ITo xakoit hopMysie MOKHO ONPEACTUTh TUHAMUYECKYIO BSI3KOCTh

CMECH KUJIKOCTEMN?

10. Tlo kaxoii hopmysie MOKHO ONPEACTUTh JUHAMUYECKYIO BSI3KOCTh
MapOBO3IyIIHON cMech?
3ansaTue 4. OnpeneneHue BHIOPOCOB NMAPOB BPEAHBIX BelleCTB B aTMoc(epy
W3 Ta30BOTr0 M KUJIKOCTHOTO 00beMOB 00OpPYIOBaHMS W TPYOGONpPoBOaAOB (2
yaca) ¢ HCNoJb30BaHUEM MeTo1a codece0BaHMS.

— Pacuer xommuecTBa BpeAHBIX BEIIECTB, IMOCTYMAIONUX B aTMochepy

yepes He IIOTHOCTH (GIaHeBbIX coequnenuit npu: 0,02%10° <P,5 <2*10°1a;



CobecenoBanune 1Mo TeMe MaTepralia i pacCMaTPUBAEMbIE BOTIPOCHI:

1. Kak omnpenenutb KOJMYECTBO BPEIHBIX BEUIECTB, IOCTYMAKOIIUX B
aTMoc(epy U3 Ta30BOr0 U KUIAKOCTHOTO 00beMa 000pyA0BaHUs U TPYyOOIPOBOIOB
IpU U30BITOYHOTO AaBnenus B mpeaenax: 0,02*10° <P, <2*10°[1a?

2. Kax ompenenuTs KOJIUYECTBO BPEIHBIX BEIIECTB, MOCTYHAIOIINX B
aTMoc(epy U3 Ta30BOro U KUAKOCTHOTO 00beMa 000pyA0BaHUs U TPYyOOIPOBOIOB
IIPU U30BITOYHOTO JABJIEHUS B IPEAENax: Py.g <2*10°I1a?

3. Uro xapakrtepusyer Kod(p(QUIUEHT HETepMETUYHOCTU OOOpYAOBaHUSA U
TpyOONpPOBOOB?

4. Kaxk onpenenuTs MOJSIPHYIO Maccy Tra3a WiM rnapa?

5. Kak omnpenenuts KO3()PUIMEHT HErePMETHUHOCTH TPU YCIOBHOM

nuametpe Jyer >250 mm?
3ansaTue S. OnpeaesieHue KOJUYECTBA BPEIHbIX BELIECTB, MOCTYNAKOIIUX B
aTtmocdepy 4Yepe3 miesieBOi 3a30p ammapara (2 yaca) ¢ HCHOJIL30BAHUEM
MeToaa codeceOBaHUSI.

— Pacuer konuuecTBa BpEAHBIX BEIIECTB, IMOCTYHAKOLIUX Yepe3
1IEJIEBOM 3a30D;

CobecenoBanue 10 TeEME MaTepUalla U pacCMaTPUBAEMBIE BOIIPOCHI :

1. Kak onpenenuts napuuaabHOE JaBJIEHUE Fa30BOM Cpe/ipl B anmapare?

2. Kaxk onpenenuts MoaHOE JaBIEHUE CPEbI B anmapare?

3. Kak onpeaenutb 0ObeMHBIE IO Ta30BbIX COCTABIISIIOUIMX CPEAbl B
anmnapare?

4, Kak onpenennts KOHIEHTpPALMHA COCTABIIAIOIIMX Ia30BOM CMECH B
anmnapare?

5. Kak ompenenurs KOJIMYECTBO Ta30BOM CMECH, BBIACISAIOLICHCS Yepe3

IEJIEBOM 3a30p?

3anstue 6. OnpeneseHue KOJHYECTBA BPEAHBIX BelIECTB, BbIAEISIIONIMXCS
yepe3 JJAOMPUHTHOE YIUVIOTHEHHE BAJIOB M IITOKOB KOMIIPECCOPOB, MEIIAJIOK,
PeaKTOpOB M JIAOMPHHTHOE YIUIOTHEHHE KPBINIKM anmapara (2 4aca) c

HCII0JIb30BaHHEM MeTo/1a codece0BaHUs.



— Pacuer xonmuecTBa BpeIHBIX BEUIECTB U COCTABJISIOUINX T'a30BOM
CMECH, BBIICTSIOMIUXCS Yepe3 YIJIOTHEHHE Bajla MEIIAJIKY;

CobecenoBaHue 10 TEME U pacCMaTPUBAEMBIE BOIPOCHI:

1.  Yto mpoucxoauT mpu JaOMPUHTHOM YIUJIOTHEHUH amrmnapara?

2. [To xakoMy BBIp@XXEHHIO OMPENESETCS KOJUYECTBO ra3a WM Mapa,
BBIJICJISIIONIETOCS Yepe3 TAOUPUHTHOE YIUIOTHEHHE?

3. [To kxakoMy  BBIP@KEHHIO  MOXHO  OLEHUTh  KOJHUYECTBO,
BBIICJISIIONINXCS Ta30B M IApoOB 4epe3 YIUIOTHEHHE BajlOB M  IITOKOB,
KOMIIPECCOPOB, MEMIATIOK U PEaKTOPOB?

4. Kak onpenenuts cpeHuil 1uaMeTp KOJIbLEBOU LI, CM?

S. Kak omnpenenutb KOJMYECTBO COCTABISIIOIIMX Ta30BOM  CMECH,
BBIJICTISIOLIEICS uepe3 YIJIOTHEHUE Bajla MEIIaJIKK?
3ansaTe 7. Ilorepy HedTenmpoayKTOB OT «OOPaTHOr0 BbIAOXA», OT
«BEHTWISIMW (2 Yaca) ¢ HCMOJIb30BAaHHEM METO/1a- Mpecc-KoH(epeHus.

— Teopust pacuyera u ompeneiaeHUE KOJIMYECTBA BPEIHBIX BEUIECTB B
BUJIE HEPTEMPOTYKTOB IPU «OOPATHOM BBIIOXEM

— Teopuss pacueta © oOmpeneieHWEe pacxoda ©  KOJUYECTBA
He(TENPOAYKTOB, MOCTYNAIOIINX B OKPYKAIOLIYIO CPEy OT BEHTUJISILIUHU T'a30BOT0
IIPOCTPAaHCTBA PE3EpPBYapa;

Borpocs! a1 nmpecc-KoHPEpEeHITNH:

1. Kak BO3HUKAIOT OTEPU OT «OOPATHOTO BBIIOXa»?

2. Uem 00yCIIOBIIEHBI OTEPH HEPTEIPOIYKTOB OT «BEHTUJISIIUNY» TA30BOTO
IIPOCTPAHCTBA?

3. [lo xakoMy BBIpa)KEHHIO MOKHO OIPEAETUTh MOTEPU OT «OOpPaTHOTO
BBIJIOXa»?

4. TTo kakOMy BBIPQXKEHUIO MOXHO OMPEICNIUTh MOTEPH HEPTENPOaAYyKTa OT
«Bentwisanuny ['TI?

5. Ilo kakoMy BBIPAKEHHUIO MOXHO OIPEACNIUTh MOTEPU HEPTENPOIYyKTa OT

«BeHTWIsnun» ['T1 B TedeHNH BpEeMEHU T peprr?



3ansaTue 8. Ilorepu HedTH(HePTEeNPOAYKTOB) B OKPYKAWIIYI0 CpeAy NpH
3al0/JITHEHMH TPAHCHOPTHBIX CPeIcTB (eMKOcCTel) (2 yaca) ¢ MCNOJIb30BAHUEM
METO/AA — COCTABJICHUE MHTE/LICEKT-KAPTHI.

— Teopus Bonpoca

— Pacuer konuyecTBa HEPTEHNPOIYKTa, YTPAUCHHOIO B OKPYKAIOULYIO
Cpelly TpH 3alOJIHEHUH TPAHCIOPTHBIX CPEJCTB MPHU Pa3IUYHBIX CIIOCO0axX
HaJIMBA,;
Cocranenue uHTEIEKT-KapThl (30 MUH.)
[IpaBuna cocraBieHusl MHTEIUIEKT-KApT: 1. B3saTh nuct Oymarun u HapucoBaTh B
1eHTpe OJIoK, Hampumep — oBai;, 2. BHyTpu O0ka HamucaTh KIIFOUEBOE CIIOBO,
HalpuMep: « TPAHCHOPTHBIE EMKOCTH» WIH « HePTenpoayKTe»; 3. Bokpyr 3Tux
CJIOB Pa3MECTUTH CBSI3aHHBIE C 3TUMU CJIOBAMH ACCOLIMAIMU MO PacyeTy MOTEPH, a
nanee; 4. Kakue napameTpbl HEOOXOUMBI JIJIs1 pEUIEHUS 33J]a4M 110 OIPEAEIICHUIO
KOJIMYECTBAa HEPTENPOIYKTOB, YTPAUEHHBIX B OKPY’KAIOIIYIO0 CpEAy IMpH 3aroHe-
HUU TPAHCIOPTHBIX CPEJACTB B 3aBUCHUMOCTH OT cCloco0a HalWBa; O.
OOmeHuBaeMcs KapTaMH U BIOMpaeM HauboJsee yJauHblii BApUaHT.
KOHTpoJIbHBIE BOMPOCHI J1s1 00CYKIEHUS:

1. Kakne TpaHCHOpTHBIE CpEACTBAa MCIOJB3YIOTCS MJIA 3alOJHEHHS
He(ThIO U HEPTENpOoayKTaMuU?

2. [lo KakoMy BBIPOKEHHUIO MOXHO  ONpPENENIUTh  KOJIMYECTBO
He(TENPOAYKTOB MOTEPSIHHBIX TIPH 3aMIOJTHEHUN TPAHCTIOPTHBIX CPEICTB?

3. OT KakMX YCIOBMM 3aBUCHUT BeIMYMHA KOd(p(HIMEHTa CTEneHu
HACBIIIEHHOCTH MapOBO3IYIIHOW CMECH?

4, Kak omnpenenuts ko3hPUIMEHT HACHIIIEHHOCTH IMapOBO3TYIIHON
cmecu K; rpu 3amoiHeHu TPaHCIIOPTHOTO CPEICTBA OTKPBITON CTpyel CBepXy?

5. ITo xakoMy BbIpaXkeHHIO onpenenuTs K, mpu HanmBe CBEpXy WIH
CHU3Y 3aKpBITOU CTpyen?
3ansaTue 9. CokpauleHue norepb yrieBoA0OPOAHOro chipbsi M He)TEeNPOAYKTA
OT ucnapeHus (24aca) ¢ UCNOJIb30BaHHEM METO0/Ia HHTEPAKTUBHOIO 00y4eHUsI

—COCTABJICHUHA UHTC/IVICKT-KAapPThI.



- Teopus Bompoca- cpeicTBa COKpauIeHUsl HOTEPh OT UCIIAPEHUS;

— Brei6op cpeacTB cokpaiieHuss MOTeph OT HcmapeHuss HedhTu u
HE(TENPOAYKTOB OT HCIApPEHUs, KOTOpPOE AAeT HaWOOJBIIMA SKOHOMHYECKUN
b dexT.

- Cocrasiienne uHTEIUICKT-KapThl (30 MUH.)

[IpaBuna coctaBiaeHus MHTEIUIEKT-KapThl: 1. Basare nucr Oymarm u
HapucoBaTh OJIOK, HApUMEp — OBaJ, B LIEHTpe JKcTa; 2. BHyTpH Gi10Ka Hanucathb
KJIIOUEBBIE CJIOBA, HAIIPUMEP — CPEACTBA COKpalleHus noreps (S); 3. Bokpyr aTux
CJIOB pa3MECTUTE Ballld aCCOLMALMU IO COKPALIEHUIO MOTEPb, 00ECIeYnBaeMOe
paccMaTpuBaeMbIM TEXHUYECKUM CpeACTBOM; 4. Jlasee pa3smMecTUTE HapaMmeTphl,
HEOOXOAMMBIE [JISl pacyeTa YJIEIbHBIX MPUBEICHHBIX 3aTpaT Ha COKpAalleHHE
norepb 1 TOHHBI HEPTH WIM HEPTENPOIYKTOB AAHHBIM cpencTtBoM; 5. Jlanee
pa3MecTuTe mapaMerpbl, HEOOXOAUMbIEC JUIsl pacyeTa COKpAlleHUs IOTEpb IMpHU
NPUMEHEHUN PA3JIMYHBIX CPEICTB COKpaIieHus ( JUCKOB-OTpaXkaTesei, TOHTOHOB
C 3aTBOPOM, IUIABAIOIIMX KpBIII, Ta30ypaBHUTEIBHBIX CUCTEM U 1p.); 6.
OOMeHATCS MHEHHUSAMH C JPYTMMHU TpylInaMu CTYJEHTOB W BbIOpaTh HauOoiee
MTOJIHBIM BapUaHT PELIEHUS BOIPOCA.

- Pacuer cokpaienus norepb

BOHpOCI)I JJIsL 06CY)KI[€HI/I$I BAaPpHAaHTOB PCIICHUA TCMbI 3aHATHUA:

1. Kaxkoe cpencTBo cokpalieHue moTephb 1mesiecooopazHo BEIOpaTh?
2. Kak onpenensitoTcst KpuTepuu BbIOOpa CpeicTBa COKpaIIEHUS TOTepPh?
3. [Io xakoMy BBIpQXEHHUIO CJEAyeT OINPEeACIUTh Mapamerp S —

COKpallleHHe I0Teph, O0OECIeYMBaeMOE€ paccMaTPUBACMbIM  TEXHHYECKUM
cpeacTBom?
4, [To kakoMy BBIPOKEHUIO OMNPEACNSIOTCS YJIEIbHbIE PUBE/ICHHbBIC

3aTpaThl HA COKPAIICHHUE TIOTEPh?

5. OnpeneneHue COKpallleHHE TMOTepb MpPU MPUMEHEHUU JUCKOB-
OTpa)kaTteseu
6. [To kakoMy BBIPOKEHHIO MOXHO OIPEICIUTHh COKpAIICHHE IOTEePh

OCH3WHOB NP MPUMEHEHUU TOHTOHOB C 3aTBOPOM?



7. B xakoM ciydae cokparieHue moTepb OT UCTIAPEHUS TPU TPUMEHEHUN
MJIABAIOIIMX KPBII WM MIOHTOHA?

8. Kak ompemenuTs  cokpamieHHWe TOTepb NpU  NPUMEHEHUU
ra30ypaBHUTEIIbHBIX CUCTEM?
3ansaTue 10.0npenenenue noreps HeQTEeNPOAYKTA NMPHU PA3THYHBIX CIIOCO0AX
HAJIMBA B UCTEPHBI (2 Yaca) ¢ MCNOJIb30BAHHEM MeTO/1a co0ece10BaAHUS

— Teopwus Bompoca

— Pacuer xomnuecTBa BpPEIHBIX BEIIECTB, MOCTYMAIOIMUX B aTMOchepy
IIPY Pa3INYHBIX CITOCO0aX HAIMBA aBTOMOOHUIISA-IIUCTEPHEI;

- Bormpocs! a1 cobecenoBanus:

1. Kak onpenenuTs naBieHne HACHIIIICHHBIX MMapoB OeH3uHa-Ps?

2. [To xakOMy BBIpQKEHHUIO OMPEACIUTh TUIOTHOCTh ApOB OCH3WHA TPHU
OTIpeJICTICHHON TeMIiepaType?

3. Kax onpenenutsh BeTMYUHBI BCHOMOTATENIbHBIX KOYPHUIIUEHTOB?

4, Kakve BBIBOOBI MOXXKHO CHAENaTh MO pe3yjibTaTaM PacueToB

Pa3INYHbIMHA criocobamMu HajauBa?

3ansatue 11. Wcreyenue HedpTH U He(TEeNpPOAYKTOB U3 pe3epByapa H
TpyoonpoBooB (2 wYaca) ¢ HCHOJb30BAHHEM MeTOa HWHTEPAKTHBHOIO
00yueHHsl — COCTaB/IeHHE HHTE/JIEKT-KAPThI.

— Teopuss pacuera pacxoma HedTH (HEPTEHPOIYKTa) BBITEKAIOIIETO
4yepe3 OTBEPCTHUS B CTEHKE HE(PTEPOBOJIOB U PE3EPBYaApPOB;

- CocraBnenue uHTEIEKT- KapThl (30 MUH.)

— [IpaBuna cocraBiieHUs WHTEIUICKT-KapThl: 1. B3saTh muct Oymaru u
HapyCcoOBaTh OBaJl WJM TIPSIMOYTOJBHHUK B IIEHTpe Jucrta; 2. BHyTpm OIoka
HaITMCaTh KJIIOYEBBIC CII0BA, HAIIPUMEP: UCTCUCHUE HEPTEIIPOIYKTA UM BEIIMYNHA
kodddummenta pacxoma; 3. Bokpyr storo 061oka pa3MecTUTh OOBEKTHI
acconmanuii; 4. Jlamee pasMecTUTh TapamMeTpbl, OT KOTOPHIX 3aBUCHUT MapaMeTp IO

OTIPEJICICHHUIO pacxojia He(TePOayKTa, BRITEKAIOIMIETO U3 OTBEPCTHS B



coopyxenun; 5. OOMeHHMBaeMcs KapTaMH M BbIOMpaeM HauOojiee MOJHBIA U
ONTUMAJIbHBIN BapUaHT.

- KoHTponbHbIE BOMIPOCH 151 00CYKICHUS:

1. [Ilo xakoMy  BBIpOKEHHIO  OmpeAensercs  pacxol  HedTu
(HedrenpoaykTa), BBITEKAIOIIETO 4Yepe3 OTBEpPCTHE B CTEHKE HedTenpoBoja u
pe3epByapa?

2. Ot xkakux (QakTtopoB (B o0OmEM ciayyae) 3aBUCUT BeJIMYMHA
ko3 dunmenTa pacxoaa’?

3. [To xaxoit dopmyse MOXKHO OMpeneauTh K0dIP(GUIUEHT pacxoja Mpu
UCTEUECHUU MAJIOBA3KUX KUAKOCTEN?

4. Kak omnpenenuTe XapakTepHbIM JIMHEWHBIM pa3Mep OTBEPCTHS YepeE3
KOTOPOE MPOUCXOAUT UCTEUEeHUE?

5. [To xakoMy BBIPKEHUIO MOXKHO OIpPENEIUTHh MPOU3BOAUTEIHHOCTH
TpyOONPOBO/Ia MPU HATTUIUH YTCUKU?
3ansaTue 12.0mnpenesieHne KoJu4ecTBa HedTenpoayKTa, MOCTYNAKINEr0 B
OKPY’KAIOIIYI0 Cpedy 4epe3 Koppo3umoHHoe otTBepctue (2 4aca) ¢
HCNOJIb30BAHHEM MeT0Ja MHTEPAKTHBHOIO OOy4eHMs — COCTaBJICHHE
HUHTEJJIEKT-KAPThI.

- Teopus Bonpoca

— Pacuer o0bema HedTENPOAYKTa, BHITEKAIOLIETO Yepe3 KOPPO3ZUOHHBIN
CBUII[ MPHU OMPEACICHHOW MPOIOKUTEIIBHOCTH MCTEUCHHSI M Pa3WYHBIX BUAAX
He(TEPOTYKTOB.

— CocraBnenue uHTEIEKT-KapThl (30 MUH.)

— [IpaBuna cocTtaBieHUs] WHTEIUICKT-KapThl: 1. B3aTh nuct Oymaru u B
LEHTpE JINCTa Pa3MEeCTUTh JIO0YI0 reoMeTpuuecKyto ¢urypy — 6mok; 2. Baytpu
OJl0OKa Pa3sMECTHTh KIIOUEBHIE CJIOBA, HAIpUMEP: KOPPO3MOHHOE OTBEpPCTHE; 3.
Bokpyr »THX CJIOB pa3MecTUTh OJIOKM TeX YCIOBUM, MPH KOTOPBIX 00paszyroTcs
Takue oTBpCTHs; 4. Jlanee BOKpYT pa3MeCcTUTh MapaMeTphl, KOTOPhIE HEOOXOAMMBI

JUTsL pacueTa moTepb HEPTENPOayKTa Yepe3 Takoe oTBepctue; 5.0O0MeHsemMcs



KapTamH C APYTUMU CTYJE€HTaMH B TpyMIe U BbIOepeM HauboJiee MOJHbIA BapUaHT

OTBCTa.

Bonpoce! 1 00cyxieHue Marepuaia:
1.  Tlo kakoMy BBIp@XEHHIO MOKHO OIPENEIUTh: IUIOIAb CEUECHHUS,

napameTp OTBEPCTHS, XapaKTEePHBIN pa3mMep OTBEpCTHs?

2. [Tpusenute dhopmyiy uncia Pelinonbaca.

3. [To kakoMy BBIpQXKEHHUIO MOXHO OINpPEACIUTh KOAPHUIIUEHT pacxojia
Oen3uHa?

4, Kak paccunrtarh pacxos O€H3MHa, BBITEKAIOIIETO Yepe3 OTBEPCTHE.

S. Kaxk paccunurats 00beM BbITEKAIONIETO OCH3MHA?

3ansaTue 13. CxeMbl OYUCTKH CTOYHBIX BO/, COAEPKALIUX HEePTENPOAYKTHI U
He)Th OT mpeanpusiTuii HedTerazoBoro kKomiiekca (2 4yaca) ¢
HCIOJIb30BAHHEM METOA0B MHTEPAKTHBHOIO 00y4eHHMs — MeETOAa KJjacrepa
(I CTUMYJISINMM TIO3HABATEJbHON JeATeJIbHOCTH, Pa3BUTHA NAMATH W
MPOCTPAHCTBEHHOI'0 MBIIILJICHHE)

- Teopus Borpoca- cocTaB CTOYHBIX BoJA OT 00bekToB HI'K

- N3ydyeHne cxembl OYUCTKU CTOYHBIX BOJ| HedTenepepadaThIBalOIINX
3aB0J10B. CocTaB 1 0COOEHHOCTHU CXEM

- N3ydeHne cxembl OUYUCTKU CTOYHBIX BOJ OT pabOThl HIHEPreTUUECKUX
X035UCTB, HETEOA3.

= Pa3paboTka cxembl wu3ydeHuss Bompoca: 1. B meHtpe mwucra
pa3meniaeM KIKOYeBbIE clIOBA, Hanpumep: cxema HII3 wnm cxema mpennpustus
SHEpPreTHKU U Ap.;2. Jlaiee pa3MecTUTh OCHOBHOE OYMCTHOE OOOPYIOBAaHME IS
OUUCTKU HedTecoaepk alux CTOYHBIX BoA; 3. PazMecTuTh 00OpyaoBaHUE IS
nepekauyku u yhaneHuss HeQptu U HedTenpoaykToB; 4. Pa3MecTUTh CBSI3U MEXIY
AJIEMEHTaMH CXEMBbI T.e. OOOpYJOBaHMEM MCXOAS W3 MpaBUI U TEXHOJIOTHM
OUYUCTKH CTOKOB. 5. OnpenennuTh CKOJIbKO CUCTEM OTBEJEHUS CTOYHBIX BOJI MOKET
ObITh B 3TOM CXeM€ M Kakue CBSI3U MEXAY HUMU MOTYT ObITh. 6. OOMEHSAThCA

CBOMMHM HJICAMU IIPH paboTe HeCKONBbKUX rpyii (3-4 den.), a 3aTeM co BCei



rpynnoii; 7. B terpansx ¢ukcupyroT HanOosiee yAauyHbIi BapuaHT CHUCTEMBbI
OYHUCTKHU HEPTECOAEPHKAIIUX CTOKOB.

Bompocsr 11 o0cysxaeHus: Mmatepuania:

1. KakoB coctaB ctounbsix Bog Ha o0bektax HI'K. Kakue xoMIIOHEHTEI
SBJIFOTCS IJOBUTBIMU?

2. Kakne MeTozpl OYMCTKM CTOYHBIX BOJ BKJIIOYEHBI B CXEMY OYMCTKH
HedTecoaepxkamnux ctokoB HI13?

3. Kakne mMeTosbl OYMCTKM CTOYHBIX BOJ BKJIKOYEHBI B CXEMY OUYUCTKH

CTOYHBIX BOJ OT pa6OTI>I OQHCPICTUICCKUX HpeHHpI/I}ITHﬁ?

4.  Kakwue 37eMEeHThI CXEMBbI MPECTABISIOT OMOJIOTUYECKYIO OUUCTKY ?
S. 3aueM HY>XHbBI B cXemMaxX He(PTeIOBYIIKHU?
6. Kakue cxembl 0OUMCTOK IPUMEHSIIOT 32 pyOekom?

3ansatue 14. OGopynoBaHue 1jisi MeXaHMYECKON OYMCTKH CTOYHBIX BOJ HAa
o0bekTax Hedrerazoporo komiuiekca- HI'K (2 uvaca) ¢ umcmoJib3oBaHHeM
MeTo/1a AKTUBHOI0 00y4ueHusi — mpe3entanun ( 40 MuH.)

= Teopust  BHOpoca:cXeMbl, NPUHUUII JEHCTBUS M  YCTPOMCTBA
0o00opynoBaHUS ISl MEXaHUYECKOM OYMCTKH HedTecoaep KalliuX CTOKOB.

— [IpocMoTp U 0O0CYyXJIE€HHE CIal0B, MOJTOTOBJICHHBIX BO BpeMs
CaMOCTOSITeNIbHOM paboThl rpymibl cTyAeHTOB ( 3-5 uen.) KonudecTBo ciailjoB —
HE MEHee 5, Clal[bl JOJKHBI HECTH MaKCUMalIbHYI0 WH(OpMAIUio, KOHTYPHI
YeTKWE, JIOJDKEH OBITh CJaiiji 0 mapaMeTrpax OOOpYyJOBaHMUS U TEXHHUYECKUX
XapaKTePUCTUKAX.

— OO6cyxaenue maTepuana.

Bormnpocs! a1t 00cyx)aeHus 1 HadyaabHOW HHPOpMaLUU:

OOBbsICHUTE PUHLIUIT IEUCTBUS TIECKOJIOBKU
OObsICHUTE MPUHIINT JCHCTBUS OTCTOMHUKA
OObsicHUTE NPUHLINI JEHCTBUS HE(PTETOBYIIKU

Kakne BuIpI OTCTOMHHUKOB BEI 3HAETE?

o & w o

Kakue Bunpl HeTenoBymiek Bbl 3HaeTe?



6. Kakoii Bun HedrenoByuiku 60s1ee SKOHOMUYEH?

1. Kakxum o6pazom yaansroT 3arps3aeHus (HedTh U HeQTEPOTYKTHI) U3
HE(PTEIOBYIIKH?

8. JIJist KakuX 11eJIel B cXeMax MOTYT UCTIOIb30BaThCS PEIIETKU ?

Q. [TpumeHsrOT U GUIABTPHI IS OYUCTKH CTOYHBIX BOJ, COJEPIKAIIMX

He(PTENpOAYKTHI U He(YTh?

10. W3 kakoro maTepuaa BBIMOJHSIOT 3arpy3Kky GpuiabTpa?

3anatue 15. OOopynoBanue Ajdsi  (PU3HKO-XMUMHYECKOH  OYHCTKH
He(Tecodep:KAIUX CTOYHBIX Boa (2 waca) ¢ WCHNOJB30BaHHMEM MeTo/Aa
AKTHBHOTO0 00y4eHus — npe3enTanuu (40 mun.)

- Teopuss Bompoca :CXeMbl M NPUHLMUII JEUCTBUS W YCTPOWCTBO
o0opyoBaHus 1 PU3NKO-XUMUYECKON OUMCTKU CTOYHBIX BOJI (2 yaca)

- [TpocMoTp u oOCyxJaeHHE ClaiAoB, MOATOTOBICHHBIX BO BpeMs
CaMOCTOSITENIbHOM paboThl cTyneHToB. KonuuecTBo cinaiiioB HEe MeHee 5, ciaij
JIOJDKEH HECTH MAaKCHUMAaJIbHYI0 MH(OpPMALMI0 O JaHHOM BHJE OOOpYJOBaHUS U
METOAE OYMCTKHM, KOHTYpbI YETKHE, CJapiJ O IapaMerpax W TEXHUYECKHUX
XapaKTepUCTUKAX.

— OOcy>xeHre Matepuasna U BOIPOCHI JIsl OOCYKICHUS:

1. Buasl obGopynoBanust mjis (PU3MKO-XMMHUYECKOTO METOAa OYUCTKH

He(dTecoAepKaluuX CTOYHBIX BOJ

2. OObsICHUTE PUHIIUIT ACHCTBUS HATOPHOTO (hiroTaropa

3. OObsiCHUTE PUHIIUI ACHCTBUS Oe3HANOpHOTro (prroTaTopa

4. [Ipumensitor 71U  npu  MeTone (IOTAlMM  KOATYJSALMIO WU
(bIOKY A0

S. Jlns kakux nened B OYMCTKE HedTeconepKalux CTOKOB MPUMEHSIOT
KOaryJisiiuo?

6. MoOXHO JI1 IPUMEHSTH OJTHOBPEMEHHO KOAryJISIIIUIO U (DIOKYJISIIUIO?

7. Kakune BeniecTsa NCMoab3yOT B KAYECTBE KOATYJISTHTOB?

8. Kakwue BemiecTBa UCTONb3YIOT B KauecTBE (IOKYISTHTOB?



9. OO0bsacHUTE TPUHIUT QIIOTAIIH

10. Yro Takoe mporiecc MeHHOTO0 KOHIICHTPUPOBAHUS?

3ansitue 16. XuMunuyeckasi 04MCTKa He(TecoAep:KANUX CTOKOB HA 00beKTax
HI'K (2 yaca) ¢ ucnojib30BaHHEM MeTO/1a AKTUBHOT0 AKTUBHOI0 00y4eHHUs —
npe3edranuu (40 MuH.)

— Teopus Bompoca :XMMHYECKass OYHUCTKA CTOYHBIX BOA U
XUMBOJIONIOATOTOBKA, (PU3HMYECKHUE METO/IbI OUUCTKH (MeMOpaHHbIC)

— [IpocmoTp U 0OCYXJE€HHE CIIaiI0B, MOATOTOBICHHBIX BO BpEMs
CaMOCTOATENbHON paboThl cTyseHToB. KonuvecTBo cnaiioB He menee 5. Cnaiin
JOJDKEH HECTH MaKCHUMaTbHYIO WH(OpPMAIMI0O O METOJaX OYUCTKHA, KOHTYPBI
YETKHE, CIIAI 0 TapaMeTpax M TEXHUIECKUX XapaKTePUCTHKAX.

- OO6cyxaenue maTepuania.

Bonpocs! 11 00cyxaeHus Matepuana:

1. C kaKoil 11eJIbI0 MPOBOIAT XUMBOJOOYUCTKY ?
2. C KakoM LEeNbI0 NPOBOJIAT XMMBOIOIIOATOTOBKY ?
3. CymecTByloT JH  (U3HUYECKHE METOABl OYHUCTKA OT  COJICH,

coaepKalumxcs B Bojie?

4, HazoBute 060pyaoBanue 11l OUUCTKH COJIECOICPIKAHUS BOJIBI.
3anaTue 17. OuncTKka CTOYHBIX BOJ OHMOJOrHYECKHM METOAOM H JOOYHCTKA
Ha odobekTax HI'K (2 uyaca) ¢ wmcmosib30BaHMeM MeToaa — Tpe3eHTaluu
(40mumn.)

— Teopust OMOTOTUYECKON OUUCTKU U JOOYUCTKU CTOUYHBIX BOJ]

— CxeMbl, 000py10BaHKE, ONTUMAJIbHBIE YCIOBUS PAOOTHI

— [IpocMoTp U 0OCYyXJE€HHE CJIai0B, TOATOTOBJICHHBIX BO BpeMs
CaMOCTOSITeNIbHOM paboThl CTyJeHTOB. KoinuecTBo cliaifioB HE MeHee 5, criaij
JIOJDKEH COJIepKaTh MaKCUMaIbHYI0 WH(OPMAIUIO 0 METOAaX OYUCTKU, KOHTYPHI
CXEM YETKHE, CIal]] O MapaMeTpax U TEXHUUYECKUX XaPAKTEPUCTUKAX.

— OO6cyxaeHue marepuaina. Bormpocs 115 00CyKIeHUs

1. B yem 3akntodaetcsi NpuHIUIT OMOJIOTUYECKOW OUUCTKU?



Kaxwve Bup1 OMOJIOTHYECKOM OUUCTKHU CYIIECTBYIOT?
HazoBute Buabl 000pyI0BaHUS A1 OMOJIOTHYECKOW OUUCTKH
HazoBuTe nmpuHIMn neicTBust OnopuibTpa.

Yem oTiimyaetcss OMOPUIBTP OT adpoTeHKa?

Kaxkue Buipl a3pOTEHKOB CYIIECTBYIOT?

N o oA w N

Kaxue BU/IbI a3pOTEHKOB HCTIOIB3YIOT 32 pyOeskomM?

8. Uto mnpencTaBisioT CcOOOW OKCUTEHKM W JJIsI KakuxX Lened ux
NPUMEHSIOT?

Q. Kakue koHueHTpanuu HeQTEeNnpoayKTOB B CTOYHOM BOJE JIOIYCTHUMBI
JUTs1 OMOIOTUYECKOM OUUCTKU?

10. Kakue koHIIEHTpaIruu He(TEMPOIYKTOB B CTOYHOM BOJE JTOMYCTHMBI
IIPU MOIIAJJaHUU €€ B OKPYKAIOILYIO cpeay?
3anusitue 18. Pacuernl o0OopyaoBaHuMsI Jisi OYHCTKH CTOYHBIX BOJ OT
HeprenmpoaykToB W Heptm (2 4aca) ¢ HCHOJIb30BAaHHEM MeTo/a
HHTEPAKTHBHOI0 00y4eHHsI — MeTOAA KJIacTepa.

- Teopus pacuera rOpu30HTaIBLHOTO OTCTOMHUKA;

- Teopus pacuera BEpTUKAIbHOTO OTCTOMHUKA;

— Teopus pacuera HaOPHOTO THUAPOIMKIIOHA;

— Teopus pacuera KOJMYECTBA YJIOBJIEHHBIX HE(MTENPOAYKTOB C
TEpPUTOPUH HEPTeOa3 U APYTUX NPEANPUATUH.

— [IpaBwia ucnosb3oBanus metoaa: 1. Pasgenuts rpymiy Ha Majbie
rpynnsl B 3-4 den.; 2.B3gare ymcr OymMaru W B IIGHTPE TOMECTHTH OJIOK C
KJIIOUEBBIMU CJIOBAMHU: «TOPU30HTAIIBHBIN OTCTOMHHUKY, «HAIOPHBIN
THAPOIMKIION», «Tepputopusi HedTebazp» u aAp.; 3. Bokpyr sroro Omoka
pa3MECTUTh MapaMeTphl, HEOOXOIMMBIE JJIsi pacuera JaHHOTO o0OopymoBaHus; 4.
[IpuBectu pacuetHyro Gpopmyiy.S. OOCYIUTh MOTyUYEHHBIE pe3yJIbTaThl U BEIOpATH
HanOoJIee yIauyHbIil BapHaHT.

— Bornpocsl aiist 006cyxaeHus:

1. Kakwue nenu npecieayer pacuer ropu30HTAIBHOTO OTCTOMHUKA?

2. Kaxkue nenu npecnenyer pacuer BEpTUKAJIBHOIO OTCTOMHUKA?



3. I[JIH KaKuX KOJMYCCTB CTOYHBIX BOA NPUMCHAKOT 'OPHU30HTAJIbHBIC

OTCTOMHHUKHU?

4, JIns KakuX KOJUYECTB CTOYHBIX BOJI NMPUMEHSIOT BEPTHUKAJIBHBIC
OTCTOMHHUKHU?

5. [TpuHIMT 1eMCTBUS HAIIOPHOTO THAPOIIUKIIOHA.

6. Kak paccuurarh ruipOUMKIOH?

1. ITo xakoi opMysie MOKHO pacCUYUTaTh KOJMUYECTBO YIIOBICHHBIX

HePTEnpOIyKTOB ¢ TeppuTOpUHU HedTeOa3bI?



