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1. OBIIASI XAPAKTEPUCTHUKA JIUCHUIIJIMHBI «BogocHaGkeHnue, KaHaau3alus,
CTPOUTEIbHBIE CUCTEMBI OXPaHbI BOAHBIX PECYPCOBY

JlucumIiuHa MOoCcBAIIeHa U3YYEHHUIO IIPOIECCOB MEXaHUUECKON 1 (PU3UKO-XUMUYECKOi 00paboTKu
BOJIbI U COBPEMEHHBIX TEXHOJIOTHI BOJIOOUYUCTKU. PaccMaTpuBatOTCsl OCHOBHBIE TEXHOJIOTMUECKHUE
MIPOLIECCHI U amnmnapatsl Juisi 00paOOTKH BOJbI U METObI UX pacueTa.

AHHOTaLUs COAEP>KaHUS TUCIUILIUHBI

1 IIpepexBU3UTHI «Hcropus HaykH (110 OTPACIISAM)»;
«MeTtononorus Hay4HbIX

I/ICCJ'IC,HOBaHI/Iﬁ »

2 KopexBu3utor* «HayuHo-uccnenoBarenbckuii

CEMHUHAap»

3 [TocTpexkBU3UTHI* Hrorosas rocynapcTBeHHas

aTTeCcTanuAa

W3ydyeHne IUCHUIUIMHBI OCHOBBIBAEGTCS HA 3HAHUAX, MOJIYYCHHBIX CTYACHTAMHU MpH
MIPOXOXKACHUH PsAZla €CTECTBEHHOHAYUYHBIX, 001IENnpodeCcCHOHANBHBIX U CHCIUANBHBIX JUCIHUIUINH,
Takux Kak "Xwumusa Boasl U MukpoOuonorus", "Kommounmneie cuctemsr", "llpukinamHas xumus",
"Teopernyeckne OCHOBBI MeXaHW4YecKodM oOpabotku Bozawl", "l[mapasmuka" "WmxenepHas
reosiorus”, "CtpourtenbHbie KOHCTpYKIMH'", "Hacocsl 1 BO31yXOlyBHbIE CTAHIIUU" U JPYTHE.

1.2. SI3pIk peaau3auuy JMCUMIJIMHBI - PYCCKUN

1.3. Ilnanupyemble pe3y/bTaThbl 00y4eHHUsI 10 TUCHHUITIHHE
Pesynbratom oOydeHHss B paMmKax IHUCIMIUIMHBI SIBISIETCS (OPMHpOBAHWE Y acrupaHTa

CIIETYFOIIX KOMITeTEHIIUH:

— CIIOCOOHOCTh K KPHUTHYECKOMY aHaJIM3y M OIICHKE COBPEMEHHBIX HAyYHBIX J[OCTH)KCHUH,
TCHEPUPOBAHUIO HOBBIX HMJIEH MPH PEIICHUH HCCIEI0BATENIbCKAX U MPAKTHYECKHX 3a/1a4, B TOM
YHCIIe B MEKIUCIUILTHHAPHBIX 00acTsax (YK-1);

— CIIOCOOHOCTH TPOEKTHPOBAaTh M OCYIIECTBISTh KOMIUIEKCHBIC WCCIECIOBAHUS, B TOM YHCIE
MEXIUCIUIUIMHAPHBIE, HAa OCHOBE LEJIOCTHOIO CHUCTEMHOIO0 HAay4YHOTO MHPOBO33PEHUS C
UCIIOJIb30BAHUEM 3HAHUHN B 001acTH UcTopun U punocoduu Hayku (YK-2);

— TOTOBHOCTh Yy4YacTBOBaTh B pabOTe€ POCCHUCKUX M MEXKIYHAPOIHBIX HCCIEI0BATEIBCKUX
KOJUICKTHBOB TI0 PELICHHIO HAYYHBIX U Hay4HO-00pa3oBarenbHbIX 3a1a4 (YK-3);

— TOTOBHOCTH HCIIOJIb30BaTh COBPEMEHHBIE METOABI M TEXHOJIOTUM HAayYHOW KOMMYHHMKAIMU Ha
rOCY/IapCTBEHHOM U MHOCTpaHHOM si3bikax (YK-4);

—  CIOCOOHOCTH CIIEI0BATh ITUUYECKHM HOpMaM B nipodeccroHanbHoi nesrenbroctH (YK-5);

— BIIQJICHUE METOJOJOTHeH TEOPEeTHUECKUX M HKCIEPUMEHTAIbHBIX HCCIEIOBAaHUI B 00JacTu
crpoutenbeTa (OIMK-1);

— BIIQJICHUE KYJIbTYpOW HAYYHOTO WCCIENOBAaHWS B OOJACTH CTPOUTEIECTBA, B TOM YHCIE C
UCIIOJIb30BAHUEM HOBEHIITNX HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruii (OITK-2);

—  CHOCOOHOCTB COOJIOIaTh HOPMBI HAYy4YHOU 3TUKH 1 aBTOpcKkux mpas (OI1K-3);

—  CIOCOOHOCTh K MPO(ECCHOHATBHOM OJKCITyaTallud COBPEMEHHOIO  HCCIIEI0BATENIbCKOTO
obopynoBanus u npudopos (OITK-4);

—  CIOCOOHOCTD MPO(ECCHOHABHO HU3JIaraTh pPe3yJbTaThl CBOMX MCCIIEOBAHUHN U MPEACTABIATh UX
B BHJIC Hay4YHBIX myOnukanuii u npesentanuii (OI1K-5);



CIIOCOOHOCTh K pa3pabOTKe HOBBIX METOJOB HCCIENOBaHMS W HMX TMPUMEHEHHUS B
CaMOCTOSATEJIbHON HAayYHO-MCCIIEIOBATEILCKON ACATEIHPHOCTH B obsactu ctpoutenbcTBa (OITK-
6);

TOTOBHOCTh OpPraHU30BaTh PabOTy MCCIENOBATENbCKOIO KOJUIEKTHBA B 0OJACTH CTPOMUTEIHCTBA
(OIIK-7);

yMEHUE MPOBOJUTH AHAIW3 M CUHTE3 COBPEMEHHBIX MPOLIECCOB M TEXHOJOTUU CHUCTEM
BOJIOCHA0)KEHUSI, KAHAIM3AIlMH, CTPOUTEIbHBIX CHCTEM OXpaHbl BOJAHBIX 00bekTOB (I1K-2);
yMeHHE pa3padaTblBaTh TEXHUYECKHE 3aJaHHs M TEXHUKO-dKOHOMHUYECKHe OOOCHOBAaHMS Ha
CO3/IaHME HAyKOEMKHX W3JCTUN /s CTPOUTENhCTBA, O0ECNEeYeHHs] IMPOW3BOJACTBEHHBIX U
TEXHOJIOTUYECKHX IPOILIECCOB CUCTEM BOJOCHAOKEHUS, KaHAU3allUU, CTPOUTENIbHBIX CHCTEM
OXpaHbl BOJHBIX OOBEKTOB, a TaKXke (HOPMHPOBAHUS IMOKA3aTelied KadyecTBa BBIMTYCKAeMOM
MPOAYKIIMK M TPOIECCOB COTJIACHO CYIIECTBYIOUIEH HAIMOHATBHOM M MEXKIyHapOIHOU
HopmatuBHo#t 6a3ze (I1K-3);

B PE3YIbTATC OCBOCHUA AUCHUIIJIMHBI ACITUPAHT OOJIKCH:

3HarTh.

e (a3oBoe paBHOBeCHE B BOJHBIX CHCTEMAX;

e COCTaB M CTPOCHHUE BOJHBIX CUCTEM;

e IPOIIECCHI HAa TOBEPXHOCTHU pazjeia ¢as;

e pa3NM4Us B paclpecsiCHUH BEIIECTB MEX Y (a3aMu;

e CIIOCOOBI OCYIIECTBIICHUS PACIIPEICTICHUS BEIIECTB MKy dazaMu;

e OCHOBHBIC METOJIbI OYHCTKHM BOJbI W ammapaTbl (COOPYKEHHs) MO OYUCTKE MPUPOIHBIX U
CTOYHBIX BOJI

e KOHCTPYKIIMH U pabOTy ammapaToB U COOPYKCHUH

e OCHOBHBIC TEXHOJOTHYECKHE MapaMeTpsl pabOTHI anmapaToB U COOPYKEHUH

YMeTs:

COCTaBUThH TEXHOJIOTMUYECKYIO CXEMY OYHCTKH BO/IBI;

BI)I6paTI> pEarcHThl 4JIs1 OUYMCTKU BOJBI;

000CHOBAThH BHIOOP 000PY0BAHUS SISl OUUCTKH BOJIBI;

IMPOU3BOJUTE PACUCT arIapaToB JJIs1 OUYUCTKU BOIBI,

IMPUMCEHATH NOJTYUCHHBIC 3HAHWA ITPU N3YUCHHUU MOCICAYIOIMIUX AUCHUILINH U B

npodeccnoHanbHOM e TENbHOCTH.

e BbIOMpaTh HaumOoJee paluOHAIbHBIE METOABl OYHMCTKH BOJBI M ONTHMAaJbHBIA COCTaB
COOPYKEHHI MpH MPOEKTUPOBAHUU CTAHIMI BOJOMOATOTOBKH M OYUCTKU CTOYHBIX BOJ C
Y4€TOM MECTHBIX YCITOBUN U TEXHUKO-DKOHOMHUYECKUX COOOpaKEHUH,

® [IPOM3BOJUTH pacueT annapaToB U COOPYNKEHUH,

BriageTs (1eMOHCTPUPOBATH HABBIKU U OTIBIT JESITEILHOCTH):

® HaBBIKAMH OILICHKH Kaue€CTBAa OUYMCTKU CTOYHBIX BOJI;

e KpUTEpHsIMHU JUIsl cOpOca CTOYHBIX BOJ B BOJIOEMBI;

® METOJMKON IKOJIOTO-2KOHOMUYECKON OLIEHKH yIepOa OT 3arpsi3HEHHs CTOYHBIMU BOJAAMHU
MPUPOJHBIX OOBEKTOB;

e CpeicTBaMHU OOecTeYeHUs Ha/le)KHOM paboThI CUCTEM OUMCTKU CTOYHBIX BOJI.

® BJAJETh HABBIKOM MPUMEHEHMs pelIeHHH, 00eCIeYBAIOIUX TEXHUIECKYIO 3(P(PEKTUBHOCTD
IIPUMEHSIEMBIX NIPOLIECCOB U ANNAapaTOB OYUCTKU BOABI.

®  CaMOCTOSITENBHO JieJIaTh BBIOOP HanboJiee ONTUMAIbHBIE METO/Abl OUUCTKU BOJIbI

® OCBOUTH TEXHOJIOTMUYECKHE HaBBIKH aHAIN3a PabOThl COOPYKEHUI U HAYYUTh OLIEHUBATh
JIOCTOMHCTBA U HEAOCTATKN KOHCTPYKIIMI OYMCTHBIX aIapaToB U COOPYKEHUH.



1.4. O6vem oucyuniunl

Pacnpenesienne o6bema
0Oo0nem JUCHUIIJINHBI AUCHMILIMHBI 110 CeMeCTpaM
(uac)
Ne Buasr yuedHoii paéornl B T.u.
n/ Bcero KOHTAKTH 6 cenect
I qacoB ast paﬁoTa p
(yac.)*
1. | AyauropHble 3aHATHS 4 4 4
2. | Jlekuuu 4 4 4
3. | IIpakTHyeckue 3aHATUS - - -
4. | JlabopaTopHbie pabOTHI - - .
5. | CamocTrosiTe/ibHast padoTa 100 0,6 100
aCNHPAHTOB, BKJIKYAsH BCe BH/IbI
TeKyllel arrecTauuu
IIpomMe:kyToUHasI aTTeCTANUSA 4 0,25 4
7. | O0umii 00beM 1O y4eOHOMY IJIAHY, 108 4,85 108
yac.
8. | O0umii 00beM 1O y4eOHOMY IJIAHY, 3 3 3
3.e.

*KoHTakTHas paboTa COCTaBIISET:

B /11 2,3,4 - KOJIMYECTBO YaCOB, paBHOE 00bEMY COOTBETCTBYIOIICTO BH/IA 3aHITHH;

B 1.5 — KOJIMYECTBO YacOB, PAaBHOE CyMMe 00beMa BPEMECHH, BBIICICHHOTO MPEIOAaBATEII0 Ha KOHCYJIBTAI[MH B
rpymre (15% ot o6bemMa ayIuTOPHBIX 3aHATHH).

B 1.6 — KOJHMYECTBO YacOB, PaBHOE CyMMe 00bEMa BPEMCHHM, BBIJCICHHOTO MPEMOAABATEII0 HA MPOBEICHHC
COOTBETCTBYIOIIETO BH/Ia MPOMEKYTOUHOM aTTECTAIIMU OJJHOTO acIUPaHTA.

2. COAEPKAHUE JUCHUIIJIMHBI

Ne Paszgea, Temsl Conepxanue
AUACHHUILINHBI
1 | Ilpomecce u Pemetkn. MexanusupoBaHHble pemerkd. KoMmOMHHMpoOBaHHBIE
TCXHOJOIMH pewmeTku-apoounku. KoHcTpykumm wu  pacder. Hasnauenue u
MEXaHUYECKON

TEXHOJIOTMYECKAast pOJIb COOPYKEHUM OYUCTKH B IIpoleccax

OHHCTKH oTCTanBaHUsA. [ uapaBnudeckas KPyIHOCTh B3BEIICHHBIX BEIIECTB.
[TeckOOBKM TOPU3OHTAJIbHBIE, BEPTUKAIbHbIE, TaHTE€HI[UAJIbHBIE,
aspupyemsle. [Iporiecchl OCBETICHUS CTOYHBIX BO/I.

2 | IIpoueccer u CymHocTh a/1cOpOIIMOHHO-TTY3bIPEKOBBIX MIPOILIECCOB.
TEXHOJIOTUHI Knaccugukaiusi moBepXHOCTHO-aKTUBHBIX BeIIeCTB. JMpMIbHOCTH
¢duzuKo- cTpoenusi. Munemnoobpazosanue. Koadduuuent ruapodunsaocTy.
XUMHYECKON PacTBOpUMOCTE. OKCIEPUMEHTAIBHOE ~ ONPENEIECHUE  BEIUYUHBI
OUYHUCTKH ancopouuu. IlpenensHas azncopOius. CKOPOCTh YCTaHOBIJIEHUS

COpOIIMOHHOTO  paBHOBecus.  M30uparenpbHOCTh  amcopOImw.
Konnentpanuonnple  o0nacTd  NPUMEHEHHs]  aICOPOIIMOHHO-
Ty3BIPHKOBBIX nporteccoB.OCOOCHHOCTH aJICOPOIIMOHHBIX
nporeccoB. KuHeTnka ancopOIMOHHBIX TpoIreccoB. K3oTepmbl
ancop6muu. [Ipupona amcopOumnonHoro BzaumoeicTBus.[lopucteie
3epHUCTBICE  aJcOpOeHTHl W uX  cBoiictBa.  [lpupoansie




HEOpraHWYecKue aacopOeHThL. VICKycCTBEHHBIE HEOPTaHUYECKHe
a7CcOpOCHTHI. [Ipuponusie OpraHUYEeCKHE a7COpOCHTHI.
HckyccTBEHHBIE OPTraHUYECKHE aJICOPOCHTHI.

MemOpanHbIe
HPOLIECCH U
TEXHOJIOTUI

OCHOBBI MET0/10B 00PATHOI0 0CMOCA, HAHOQUIbTPAIUH,
YIbLTPAPUILTPALMUA U MUKPOPUILTPAIIUN.

CxeMma BO3HHKHOBEHHUS MPSIMOTO U 00paTHOro ocMoca. OnpenencHue
OCMOTHYECKOTO JaBiieHus. [loHATHE naeanbHON U pealbHON
noynpoHuIaeMoit MemOpansl. [lonaTue HaHOQHUIBTpAIIHS,
yabTpaduibTpanus 1 MUKpodmiIsTpanus. OTIn4ne mporeccos
MeMOPaHHOTO (PUIBTPOBAHUS U MIPOCTOTO MEXAHHUUYECKOTO
¢unpTpoBanus. OnpeneneHrne KOHIEHTPAMOHHON TOIAPU3aLUH U
CTETIEHU KOHIIEHTPHUPOBAHHUS.

Bansinue pa3jiu4HbIX GaKTOPOB HA MPOIECCHI
0apoMeMOpaHHOI0 (PUILTPOBAHUSA

OmnpeneneHre OCHOBHBIX TAPAMETPOB U ONTHMAIIBHBIX YCIOBHIA
nporecca MeMOpanHoro (GuIbTpoBaHus. BiusHue pa3mepos,
CTENEeHHU TUAPATaIMY, BAJICHTHOCTH HOHOB METAJUIOB Ha
CEJIEKTUBHbBIE CBOMCTBA MOJIYIIPOHUIIAEMbIX MeMOpaH. OreHka
BEJIMYMHBI OCMOTHYECKOTO aBieHus. OnpeaeneHue qBIKyIei
CHJIBI ITporiecca o0paTHOro ocmoca. Otiauune oOpaTHOro 0cMOca OT
MPOIIECCOB HaHO- U yibTpaduibTpanuu. PasmMepsl mop B MeMOpaHax
00paTHOTO 0OCMOCa, HAHOPMIIBTPALIUH U YIbTPAPIBTPAILIUH.
PaGoune naBneHns ¥ BEJIMYMHBI CEJIEKTUBHOCTH 110 BELIECTBAM
HCOPraHNYCCKOIro 1 OPraHu4CCKOIro rnpoOruCXOKaACHU .

KanuuisspHo-puiabTpanMoOHHbIH, 3JIEKTPOXUMUYECKHIA,
Au¢dy3noHHBIH MeXaHU3MBbI IIOJIYIIPOHNLIAEMOCTH MeMOpaH.

I'uapoduibHble CBOWCTBA MOMYIIPOHUIIAEMBIX MEMOpPaH U CTPYKTYypa
CJIOEB CBSI3aHHOM ’KMJIKOCTH Ha MTOBEPXHOCTU MEMOpaHHbI.
CooTHOIIEHNE TONLINHBI CJI0s CBI3aHHON KUIKOCTH, 3¢ (HEKTUBHOTO
JameTpa Mop U CeJIeKTUBHOCTH MeMOpaHbl. BiusiHue BelnnuuHbl 1
3HaKa MOBEPXHOCTHOTO 3apsi/ila MEMOpPaHbI Ha €€ CeNIeKTUBHbIE
cBoOiicTBa. BiusiHue KOHIEHTpAIMK U IPUPOJIbI PACTBOPEHHBIX
BEIIECTB Ha UX OU(Py3MOHHbBIE CBOICTBA.

Knaccupukauus MmeMOpPaH M1 METOA0B UX MOJYYECHHUI.
Crtpykrypa u ctpoenne mem0OpaH. TpeboBaHusl, NpeabsBJIsAeMble
K MeMOpaHaMm.

Ponp akTUBHOIO CJ1051 HA CEJIEKTUBHBIE CBOMCTBA ACCUMETPUYHBIX
MeMOpaH. Martepuaiibl, HCIIOJIb3yeMbIe JUIsl U3TOTOBJIEHUSI MEMOpaH
U Pa3IMYHBIX TUIIOB (PUIBTPYIOLIUX 3JIEMEHTOB.

YerpoiicTBO pa3iu4HbIX THIIOB MEMOPAHHBIX (PUIbTPYIOLIUX
3JIEMEHTOB M allNapaToB Ha HX 0cHOBe. O0/1aCTH NPUMEHEHHA
MeMOpaHHBIX ANNAPaTOB.
ArnmapaTsl QUIBTP-TIPECCHOTO, PYJIOHHOTO U TPyOUaTOro THUIIOB U B
BUJIE IIOJIOTO BOJIOKHA. lcmonp30BaHME amnmaparoB pa3IMYHbBIX
KOHCTPYKLHUH 7151 TepepabOTKH KUAKUX CUCTEM.

[Tpouecco n
TEXHOJIOTHH

[Tporiecchl OYMCTKH BOABI B HCKYCCTBEHHO CO3/IaHHBIX YCIIOBHSIX.
buodunetpel. Knaccuduxanus O6uodunstpoB.  buoguisTpsl




OMOXUMHYECKOU MIJIOCKOCTHOM U 00bEMHOM 3arpy3Koi, X pacyeT ¥ KOHCTPYKIIHH.
OYUCTKHU BOJbI BeHTusIMs KamnelnbHbIX W BBICOKOHATPYXKAEMBIX OHO(MIBTPOB.
Peuupkynsuus. Pacuer OMOGUIABTPOB pa3iHuUHBIX KOHCTPYKLIHUM.
Pacnpesnenenne cTOUHBIX BOJ 110 OMOQUIBTpam.

Asporenku. [lpuninun pabGoTbl U KiIaccu(UKALMSI a’POTEHKOB.
ABpOTEHKM Ha TMOJHYI0 W HEIMNOJHYI0 OYHUCTKY. ASPOTEHKH C
OTACIBHOM  pereHepanvell  akTUBHOIO  Wja.  ADPOTEHKH ¢
HEPAaBHOMEPHO pPaCCPEIOTOYEHHOM MOJAaueid BOJBI, a3POTECHKHU-
CMECUTENHU, ad3POTEHKU-BBITECHUTENN. ASPOTEHKHM C JUIMTEIbHOU
aspauueil. MeTobl pacyera a3poOTEHKOB.

[TneBMaTHUeCKHe W MEXaHHMYECKHE CIOCOObI MOJauu BO3AyXa B
a’poTeHKU. Dnu(THas U CTpyHHAs 1Mo/1a4a BO3yXa.
HuTteHcudukaius paboThl COOPYKEHUNH OMOIOTHUYECKON OUUCTKH.
PekoncTpykius 6uoGUIBTPOB U a’pOTCHKOB. MHTEHCHpUKAIUS H
PEKOHCTPYKIIUS  COOPY)KEHHUM  OHMOJOTHYECKOW  a’poOHOW W
aHadpPOOHOM OYMCTKU CTAHIIUI MaJIOi MPOU3BOAUTEILHOCTH.

5 | Ipoueccel u XnopupoBanue. O30HUpOBaHHE. YIbTPaPHOIETOBOE OOIyUEHHE.
XapakTepucTuku mpoieccoB. GU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH
npoueccoB. BnusHue paznuuHbix (akTopoB Ha IPPEKTUBHOCTD
o0e33apaKuBaHus npoueccoB. OCHOBHbIE TapaMETPbl U T'PaHUIIbl UCIIOIb30BaAHUS.

TCXHOJIOTHH

BOJIBI
6 | IIpoueccel u | Knaccudukamuu ocaakoB MO pas3IMYHBIM IMPU3HAKaM WX TI'eHe3uca
TEXHOJOTHU Y aeapHOE KOJIMYECTBO OCaJKOB; XUMHUYECCKUN u

00pabOTKH OCAIKOB | TPaHYJIOMETPUYECKUN COCTaB OCaaKOB; (OPMBI CBS3H BOJIBI C
YacTHLAMH TBEpJOH (a3pl ocaaka; (QHUIbTPALMOHHBIC CBOMCTBA
0Ca/IKOB, TETIO(QU3NIECKUE XaPAKTEPUCTUK OCATKOB

O06e3B0KMBaHKME OCAJIKOB METOJIaMU CryIIEeHUs (TpaBUTALIMIOHHOTO,

(GJI0TalMOHHOTO, LIEHTPOOEKHOTO, B CETYATHIX CIrYCTHUTENSX);
MeToAaMu (WIBTPOBAaHUS B TI'PAaBUTAIMOHHBIX YCJIOBUSAX, O]
JTaBJICHUEM M BaKyyMOM; 00€3BOKMBaHHE OCA/IKOB B IIEHTPOOEKHOM

noJie; Cymka OC&I[KOBO6€33apa)KI/IBaHI/Ie 0CaKOB, C)KMI'aHUE OCaJIKOB

3. PACIIPEAEJIEHUE YYEBHOI'O BPEMEHH

3.1. Pacnpeneienne ayIMTOPHON HATPY3KU U MEPONPUSITHI CAMOCTOATEIbHOI PadoThI MO
pasjejiaM M CHUILIMHbI
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4. OPTAHM3AIIAS MPAKTUYECKHUX 3AHSATHA, CAMOCTOSATEJIBHOM PABOTHI IO
TACIHATLITAHE

4.1. JlabopaTopHbie padoThI
He npeoycMompeHo

4.2. IlpakTHyecKue 3aHITHSA
He NpedycmMompeHo

4.3. [IpumepHasi TeMATHKA CAMOCTOSITEILHOI PadoThI

43.1. IlpumepHBbIii NepeyeHb TeM JOMALIHUX padoT
He NPedycmMompeHo
4.3.2. IlpumepHblii nepeyeHb TeM pedepaToB (3cce, TBOPUECKUX PadoT)
He NpedycmMompeHo
4.3.3 IlpuMepHasi TeMAaTHKA MHANBUAYAJIbHBIX HJIM FPYNNOBbIX NPOEKTOB
He npeodycMompeno
4.3.4 TlpumepHasi TeMATHKA KOHTPOJIbHBIX padoT
He npeodycMompeno
4.3.5. IlpumepHasi TeMaTHKA KOJJIOKBHYMOB
He npeodycMompeno

5. COOTHOIIEHMUE PA3JIEJIOB, TEM JUCHUIIJIMHBI U TIPUMEHSEMBIX
TEXHOJIOT' 11 OBYYEHUA

JlucraHuuoOHHbIE
AKTHBHBIE METOIbI 00yUYeHusl o0pa3oBaTebHbI€ TEXHOJOTUH U
3JIEKTPOHHOE 00y4yeHHue

3
2| = 2 —~
o o Q > a 5
= z S| & S =
g | 8| E| 5| Z|EJ_588¢e28 3
Kon pasaena, Tembl S o 2 S 2 o| ¥ 8 = E s 28 QE’ =
~ o = — () < .}
TUCIUTIIMHBI g 5 = 8 g* g 2 %g 2 9 E : g E
= Q ] < =
S| F| 2| 8| £| 2| ClesEgzgEg &
= ) g g = 2 FlBEd=E¢g &8 EYH £
2 | X S| 3| E| 2| > ZH9E 38 2
8 g o = S 0 o | & mo g g ¢
< N | e S = 2l 59" 559 28 =
oy & = IS s 9 8 89 3
= =| o | & 5 =
Ol A i
[Ipoueccsl U TEXHOIOTUH *
MEXaHUYECKOW OUMCTKHU
[Ipoueccsl U TEXHOIOTUH
(UBUKO-XUMHYECKOU *
OYHCTKHU
MemOpaHHbIe IpoLieccel U |
TEXHOJIOTHH
[Ipouecchl M TEXHOTOTHH
OMOXMMHYECKON OUUCTKU *
BOJIBI
IIpoueccel U TexHOIOTUU |
00e33apaKuBaHMS BOJIBI
[Ipomeccsl M TEXHOJOTHH |
00paboOTKH 0CaIKOB




6. ®OHJ OHEHOYHBIX CPEACTB JJs IPOBEJEHUS TEKYIIEM H©
MPOMEXYTOYHOU ATTECTALIMU IO AUCHUTIJIUHE (ITpuiiosxkenue 1)

7.

YYEBHO-METOANYECKOE n NHOOPMAIIMOHHOE OBECIIEYHEHHE

JUCHUILINHBI

7.1.PexoMeHyemasi JJuTeparypa

7.1.1. OcHoBHasi IMTEpPaTYypa

1.

[Hapes H. C. TexHUKO-5KOHOMHYECKHE pPaCUeThl JIs WHBECTUI[MOHHBIX MPOEKTOB B cdepe
BOZIOCHAOKEHHUS W BOJIOOTBeAcHUS : yueOHoe mocobue / H. C. Ilapes, 0. B. Anukun, K. B.
KpyrtukoBa ; nHayunbeiii pemaktop B. M. AkceHoB ; MuHUCTEPCTBO 00pa3oBaHUS U HAYKH
Poccuiickoit  ®Denepanun, Ypanbckuii QenepanbHbIi  YHUBEPCUTET HMEHH II€PBOTO
[Ipesunenta Poccum b. H. Enpimna. — EkarepunOypr : H3matenscTBO YpanbCKoOro
yHuBepcuteta, 2016. — 91 ¢. — ISBN 978-5-7996-1895-7.

BonocHaOkeHre METaUTyprU4ecKuX MPEANpHATHH : Y4eOHUK JUIi CTYACHTOB BY30B,
oOydaromuxcst 1o  HampasieHuto 550500 -  Meramnypruss Y CHELHAIBHOCTIM
metayuryprudeckoro npoduns / B. U. Axcenos, B. B. Boponos, C. O. Kusiin [u ap.] ; mox
obm. pen. B. . AkcenoBa ; Ypain. ¢eaep. yu-T um. nepBoro llpesuaenta Poccunm b. H.
Enbrimna .— ExarepunOypr : Yp®V, 2011 .— 262 c. : wi. — bubmuorp.: c. 260-261 (35
Ha3B.). — ISBN 978-5-321-01923-8 — 3 5k3

BopaHoe X035HCTBO MPOMBIIINICHHBIX MPEANpUATHi : cipas. usa. Ku. 4 / B. U. Akcenos, C. E.
[lexneunn, B. JI. [Tonbepesnsiii [u ap.] ; mox pen. B. . AkcenoBa .— Mocksa : TemioTexHuk,
2007 .— 240 c. : un. ; 24 cm .— bubmuorp. B konie ria. — ISBN 5-98457-049-1. — 10 ak3.

[Ipumenenue (GIOKYISHTOB B CHUCTEMaxX BOJHOIO XO3sHcCTBa : ydeOHoe mocobue / B. U.
Axcenos, 1O. B. Anukun, 0. A. lNankun [u ap.] ; Hayu. pen. B. . AkceHoB ; Ypail. roc. TeXH.
yH-T - YIIN .— ExatepunOypr : YI'TY-VIIU, 2008 .— 92 c.

Hukudopos, Anexcanap ®enoposuu. Teopernueckne OCHOBBI COPOIIMOHHBIX MPOLECCOB
OYUCTKM BOJbI : YydyeOHOe Iocobue Uil CTYAEHTOB, OOy4yaroIIMXCsl MO HaIpaBICHUIO
noarotoBku maructpoB 270800.68 "CtpourtenscTtBo" Bcex ¢opm o0yuenus / A. O.
Hukudopos, A. C. Kyreprun, A. B. Boponuna ; [Hayu. pen. A. JI. CmupnoB] ; Ypan. denep.
yH-T UM. niepBoro IIpesunenra Poccun b. H. Enpumna, [®us.-texnon. uH-1] — 2-¢ m31. —
ExarepunOypr : MsmarenscTBO VYpanbckoro yHuBepcutera, 2014 .— 100 c. : wm —
bubmuorp.: c. 97-98 (21 na3s.) .— ISBN 978-5-7996-1135-2 — 2 k3.

Ceupunos, Bmagucnas BuagumupoBud. ®PU3MKO-XMMHYECKHE OCHOBBI  IPOLIECCOB
Mukpodguiotarmu : [MoHorpadusi] / B. B. Ceupunos, A. B. Cniupunonos, A. @. Hukudopos ;
VYpan. roc. TexH. yH-T - YIIU ; Ypan. roc. necorexu. yH-T [u np.] .— ExarepunOypr : YIJITY
: VI'TY-VIIN, 2006 .— 578 c. : mi. ; 21 cm .— bubnuorp.: ¢. 548-571 (377 na3B.). — ISBN
5-321-00828-0. — 2 7k3.

Hazapos, Bnagumup /[ImutpueBnd. BoaHOe XO034MCTBO NPOMBINUICHHBIX MPEAIPUATHH :
crpas. u3a. Ku. 5/ B. /1. Hazapos, B. . Akcenos, M. B. Hazapos ; mox pea. B. . AkceHnosa

— Mocksa : Tennorexuuk, 2010 .— 439 c¢. : un. ; 24 cm .— Ku. 6 cM. Ha 3arn.: BogHoe
XO03sIMCTBO MPOMBIIUIEHHBIX MpeanpusaTiii. — bubmauorp. B konue ri. — ISBN 978-598457-
076-3. — 10 ok3.

BoaHoe X035CTBO MPOMBINIICHHBIX MPEANPUATH : cripaB. u3a. Ka. 6. @nokynsuater / B. U.
Axkcenos, JI. B. I'annypuna, A. C. Kepun [u ap.] ; nox pen. B. . AkcenoBa .— Mocksa :
Termorexuuk, 2008 .— 256 c. : un. ; 24 cm .— B kn. 5 aBt.: b. JI. Hazapos, B. 1. AkceHos,
M. B. Hazapo. — bubmuorp. B konie rir. — ISBN 978-5-98457-069-5. - 10 sks.
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http://93.88.177.22/cgi/zgate.exe?ACTION=follow&SESSION_ID=4056&TERM=%D0%9D%D0%B0%D0%B7%D0%B0%D1%80%D0%BE%D0%B2,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,3,101%5D&LANG=rus

9. BopocHaOeHHWe METAUTYPTUYECKUX MPEANPUIATHA : Yy4eOHWUK [JIi CTYJACHTOB BY3O0B,
oOyuvatomuxcss 1o  HampasieHuto 550500 -  Meramutyprus W CHIEHHAIBHOCTAM
Metauryprudeckoro mpodusi / B. . Axcenos, B. B. Boponos, C. D. Kusitn [u ap.] ; mon
oom. pea. B. . AkcenoBa ; Ypan. denep. yuH-T um. neporo IIpesumenra Poccuu b. H.
Ensiiuna .— Exatepunoypr : Yp®V, 2011 .— 262 c. : win. — bubauorp.: c. 260-261 (35
Ha3B.). — ISBN 978-5-321-01923-8, - 3 aks.

7.1.2. lonoJiHUTE/ILHAS JIUTEPaTypa

1.

10.

11.

Cupnopona, JI. II. METObI OUMCTKU ITPOMBIIIIEHHBIX 1M CTOYHbBIX BOJ. Yacts I /
Cupnopona JL.II. — DU .— 2013 .— Meroaudeckue ykazaHus K MPAKTHYECKUM paboTaM 1O Kypey
«be30macHOCTh KU3HENEATENBHOCTHY, «CHUCTEMBI 3aIllUThl THAPO- U JUTOC(Eephl» AJs CTYACHTOB
Bcex (opm oOydeHuss Bcex crenuanbHOcTeil. <br />IIpuBeAcHBI TEOPETUYECKUE CBEACHUS IO
METOJIaM OYHUCTKH IPOMBILIUICHHBIX, CTOYHBIX M MPUPOIHBIX BOJ. PaccMOTpeHbl MeToauueckue
yKa3aHus K OJMHHAALATH TPAKTHUYECKUM paboTaM C pa3IUYHbIMHA BapuaHTamu.<br /> .— B
kopropatuBHO# cetn YpdDY .— <URL:http://study.urfu.ru/view/Aid_view.aspx?Aidld=11787>
CautnoB, Anekceld AnekcanipoBud. Beeaenue B MemOpanHyto TexHoioruto / A. A. CBUToB .— M. :
JeJIu mpunt, 2007 .— 207 c. : ui., Tabm. — ISBN 978-5-94343-125-8. — 2 k3.

[lepBoB, Anekceii ['epmanoBrud. CoBpeMeHHbIE BHICOKOI((DEKTUBHbBIE TEXHOIOTUH OUUCTKH MTUTHEBON U
TEXHHUYECKOHN BOJIBI C IPUMEHEHUEM MEMOpaH: 0OpaTHBI 0CMOC, HAHODHIBTPAIHS, YIbTpaduIbTpaus
: [Mmonorpadus] / A. I'. IleppoB .— Mocksa : ACB, 2009 .— 232 c. : un. ; 25 cm .— (bubmmorteka
Hay4HBIX pa3paboTok u mpoekroB MI'CY) — bubmumorp.: ¢. 224-227 (79 na3s.). — ISBN 978-5-93093-
691-9. — 1 ak3.

Jlotom, Banepuit Epumosnu. IlepepaboTtka orxomoB mpupogomnons3zoBanus / B. E. Jlorom; Ypai.
roc. yH-T myrteil coobmenuss .— ExarepunOypr : YpI'VIIC, 2002 .— 463 c. : un. ; 20 cMm .—
bubmmorp.: c. 426-458. — 250.00. — 1 3k3.

Boanoe x0351i1cTBO MPOMBIIUICHHBIX MPEANPUATHIL : cripaB. u3. : B 2 kH. Ku. 2 / B. 1. Akcenos, O.
A. T'ankun, M. I'. Jlageiruges [u ap.] / mox pen. B. . AxcenoBa .— M. : Temnorexuuk, 2005 .—
432 c. : wi. ; 24 cMm .— bubnuorp. B konie rir. — ISBN 5-98457-030-0 .— ISBN 5-98457-026-2. —
10 7k3.

BonHoe X03s#cTBO MPOMBINIIEHHBIX NpeanpusTHii : cnpas. u3n. Ku. 3 / B. WM. Akcenos, S. M.
[enoxos, 10. A. I'ankun [u ap.] ; nox pen. B. . AkcenoBa .— Mocksa : Temnorexauk, 2007 .—
368 c. : mi. ; 24 cm .— bubnuorp. B koHue ri1. — ISBN 5-9845704-4-0. — 2 5k3.

BoaHoe x03siiCTBO NMpOMBIINIIEHHBIX Npeanpustuid : cmpas. u3g. Ku. 4 / B. WM. Akcenos, C. E.
lexneun, B. JI. [lonGepesnsiii [u ap.] ; mox pen. B. M. AkcenoBa .— Mocksa : Temnotexuuk, 2007
— 240 c. : un. ; 24 cm .— bubmmorp. B xonue ri1. — ISBN 5-98457-049-1. - 10 k3.

AxceHoB, Banentun lBaHoBHMY. 3aMKHYTBIE CHUCTEMBI BOJHOIO XO3SICTBA METaJUIypPrU4e€CKHX
OpeanpusATHiA .— 2-e u3M., nepepad. u gon. — Mocksa : Meramnyprusi, 1991 .— 127 c. : wn. — 7
9K3.

Koxunos, Banepnan ®enoposud. OuncTka NUTbEBOM U TEXHUUECKOH BoAbl. [IpuMepsl 1 pacu€Tsl :
yueb. mocoOue s CTYACHTOB crenuanbHocTH "BomocHaOxkenne n kananuzanus" By3oB / B. O.
Koxunos .— 4-e usa., penpunr. — Mocksa : BACTET, 2008 .— 304 c. : un. ; 21 cMm .—
bubnwuorp.: ¢. 300. — Jomymeno B kauectBe yuebHoro mocodbusi .— ISBN 978-5-903178-09-4. —
5 9K3.

Kynbckuit, Jleonnn Anonbpouy. TeXHOTOTUS OUMCTKU MPUPOTHBIX BOJ @ YUEOHMK Ui BY30B .—
2-¢ m3., nepepad. u gon. — Kwues : Buma mik., 1986 .— 352¢. — nomymieHo B KauecTBe yueOHUKA
— 1.40. — 30 k3.

Hukonanze, I'eopruit Mnpud. TexHomOrMs OYMCTKU NPUPOAHBIX BOA : Y4UeOHUK 1Jid By30B .— M. :
Beicu. mik., 1987 .— 479¢. — nonymieHo B kauecTBe yueOHHKa .— 1.40. — 4 5k3.
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http://93.88.177.22/cgi/zgate.exe?ACTION=follow&SESSION_ID=4056&TERM=%D0%9A%D0%BE%D0%B6%D0%B8%D0%BD%D0%BE%D0%B2,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B0%D0%BD%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,3,101%5D&LANG=rus
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Huxonanze, ['eopruit Unenu. BogocHabxenue : Y4eOHUK U1sI TEXHUKYMOB .— 3-€ U3, Iepepad. u
non. — M. : Crpoiinznar, 1989 .— 496¢c. — nonymeHo B kadectBe yueOHMKa .— ISBN 5-274-
00550-0: 1.10. — 11 ak3.

CanlluH 2.1.4.1074-01. IluteeBas Bopa. ['uruenmyeckue TpeOOBaHMUS K KayeCTBY BOJbI
LEHTPAJTU30BaHHBIX CHCTEM IHUTHEBOro BojocHaOxkeHus. Koutponbp kauectBa: CaHUTapHO-
SMUJEMUOJIOTHYECKUE TIpaBuia U HOPMATUBbI (C M3MeHeHusiMu Ha 2 ampens 2018 ronxa). Pexum
JocTyma: u3 KopropatusHoi cetu YpdY — Texoakcnepr - http://sk5-410-lib-te.at.urfu.ru/docs/
CanlluH 2.1.4.1110-02. 30HbI caHUTAPHON OXpaHbl HCTOYHUKOB BOJIOCHAOKEHHS U BOJOIPOBOJIOB
NUThEBOro Ha3HaueHus: CanutapHbie npasuia U Hopmbel: CanlluH 2.1.4.1110-02: Bzamen CanlluH
2.1.4.027-95: VtB. I'm. Canumrap. Bpauom P® 26.02.2002: Bpex. B neiictBue 14.03.02
noctaHoBiieHreM [1. roc. canurtap. Bpaua P® ot 14.03.02 r. Ne 10 ¢ 01.06.02: (c u3mMeHeHUAMH Ha
25 cents6ps 2014 roma). Pexxum poctyna: u3 xopnopatuBHoi cetn YpdY — Texskcmepr -
http://sk5-410-lib-te.at.urfu.ru/docs/

CIT 31.13330.2012 BopocuabGxenue. HapyxHble CE€TH M COOpPYXEHHs. AKTyalu3UpOBaHHAS
penakumst CHull 2.04.02-84 (¢ Usmenenmsimu N1,2) (yre. mpukazom Munpernona Poccum ot
29.11.2011 N 635/4) CIT (Com mpaBwi) ot 29.12.2011 N 31.13330.2012 IIpumensiercs ¢
01.01.2013 B3amen CHull 2.04.02-84*. Pexxum pgocTyma: U3 KOPIOpPAaTUBHON ceTn YpdY —
Texakcnept - http://sk5-410-lib-te.at.urfu.ru/docs/

SxoBnes, Cepreit BacunseBud. BomooTBeieHue u 04ncTKa CTOYHBIX BOJ : YUEOHUK 7Sl CTYJCHTOB
BY30B, oOydaromuxcs 1o crenuaibHocTy "BomocHabxenue u BomoootseacHue" / C. B. SkoBies,
0. B. Boponos; Ilox o6m. pen. 0. B. BoponoBa .— 2-e¢ m3za., gom. u mepepad. — M. :
N3parenscTBO Accornuanuu CTpoUTeNnbHBIX By30B, 2002 .— 704 c. : uin. ; 23 cm .— bubnuorp.: c.
699-703 (71 na3B.). — ISBN 5-930931-19-4 : 270.00. — 5 3k3.

Kamuiyn, Bukrop MBaHoBmd. BogooTBoasIue CHUCTEMBI M COOPYXEHHS : Yuebd. I BY30B TIO
cnenuansHocT "BopocHaOGkenne u kaHanmuzanus' u "PanuoH. HCMONb3. BOA. PECYpCOB U
obe3ppexuBanue npom. ctokos" / B. U. Kammmyn .— M. : Crpoituznar, 1987 .— 335 c. —
nomnyieHo B kauectBe yueOHuka .— 0.90. — 30 »k3.

JlackoB, IOpuii MuxaiinoBuu. IIpumepsl pacueToB KaHaJIM3aLUOHHBIX COOpPYXEHHH : VYueo.
nocobue A By30B 1o crenl "BogocHabkenue u kananu3anus" v "PalinoH. UCIoNb3. BOJ. PECYpPCOB
u obe3BpexkuBanue mpom. ctokoB" / FO.M. Jlackos, F0.B. Boponos, B.1. Kamunyn .— 2-¢ u3n.,
nepepabd. u gon. — M. : Crpoiuznar, 1987 .— 256 c. ; 21 cM. — JomyIIeHo B KayecTBe y4eOHOro
nocodust .— 0.70. — 32 7k3.

CripaBOYHHUK MO OYMCTKE MPUPOAHBIX U cTouHbIX BoA / JIJI. ITaans u qp. — M. : Beicias mkouna,
1994 — 335 c. : m. ; 20 cM .— bubmmorp.: ¢. 334. — 3armn. 061.: OuucTKa MPUPOIHBIX M CTOUYHBIX
Boa. — ISBN 5-06-002410-5 (b.11.) — 37 2k3..

Ouncrka ctouHblx BoJ. Ilpumepsl pacueToB : yueOHOe mocoOue s BY30B IO CIEHUATbHOCTU
"Bonocnabxxenue u kananuzanus" / M. A. Jlanunkas [ u ap.] .— MuHck : Beinmnifmas mkona, 1983
— 256 c. : uin. — ABT. yKka3aHbl Ha 000poTe TUT. 1. — bubnuorp.: c. 252-253 (31 Hazs.). — 19 k3.
Bonocnabxxenue u BojnootBenenue. Hapyxusle cetn u coopyxenus : CrnpaBounuk / b.H. Penun,
C.C. 3anopoxern, B.H. Epecnos u np. [lox pen.b.H. Penuna .— M. : Beicur.mk., 1995 .— 431¢c. —
6e3 rpuca .— ISBN 5-06-003291-4 : 35000. — 1 5k3.

MoHTax cucrteM BHelIHero BojgocHaOxeHust u BojooTBeaeHust / [A. K. IlepemmuBkun, C. A.
Hukutun, B. I1. AnumoB u ap.] ; mox pen. A. K. Ilepemmskuna, C. A. Hukutuna .— 5-e usn.,
niepepad. u gorn. — Mocksa : LTI, 2008 .— 828 c. : uin. ; 21 cm .— (CrnpaBOYHUK CTPOUTENS) .—
ABT. yKa3zaHbl Ha 000poTe TUT. J1. — bubnuorp.: c. 827-828, 6ubauorp. B Tekcre. — ISBN 5-88111-
244-X. — 3 7K3.

HoBble TexHONMOrMM U 000pyI0BaHNE B BOJIOCHAOKEHUH M BOJIOOTBEACHUH : ¢O. MaTepHaoB. Bair.
5. OredecTBeHHOE U 3apy0OexHOe 000pyI0BaHHE AJIsi BOJONPOBOJHO-KAHATM3ALMOHHOTO X035HCTBA
/ [Poc. accorl. BogocHa0XeHus: U BoiooTBeAeHus [u np.] ; coct. JI. I1. Anekceesa, JI. A. bapcykosa,
B. JI. Iparunckuii [u np.] ; Hayy. pen. B. JI. Iparunckuii] .— Mocksa : ®I'YII "BUMHU", 2005 .—
308 c.:mm. ;29 cMm. — 1 7K3.
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http://93.88.177.22/cgi/zgate.exe?ACTION=follow&SESSION_ID=2852&TERM=%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B4%D0%B7%D0%B5,%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9%20%D0%98%D0%BB%D1%8C%D0%B8%D1%87%5B1,1004,3,101%5D&LANG=rus
http://93.88.177.22/cgi/zgate.exe?ACTION=follow&SESSION_ID=1996&TERM=%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,3,101%5D&LANG=rus
http://93.88.177.22/cgi/zgate.exe?ACTION=follow&SESSION_ID=1996&TERM=%D0%9A%D0%B0%D0%BB%D0%B8%D1%86%D1%83%D0%BD,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,3,101%5D&LANG=rus
http://93.88.177.22/cgi/zgate.exe?ACTION=follow&SESSION_ID=1996&TERM=%D0%9B%D0%B0%D1%81%D0%BA%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,3,101%5D&LANG=rus

24,

25.

26.

217.

O6opynoBaHre BOAONPOBOIHO-KaHAIM3AIMOHHBIX coopykennit / [A. C. MocksutuH, b. A.
MockButus, I'. M. Muponuuk, P. T'. Illanupo] ; nox pen. A. C. MockButuHa .— Mocksa :
Crpoitmznar, 1979 .— 430 .— (CnpaBoYHUK MOHTa)KHUKA) .— ABT. yKa3aHbI HA 000pOTE THUT. JI. —
bubnuorp.: c. 425. — 2 3k3.

CrpaBoYHUK 10 CBOMCTBAM, METO/IaM aHaym3a U o9ucTKe Boabl : B 2 4. Y. 1/ JLLA. Kynbsckmii, 1.T.
l'oponosckuii, A.M. Koranosckuit, M.A. Illeuenko; OtB. pen. A.T. Ilununenko .— Kues :
HaykoBa nqymka, 1980 .— 680 c. : ui. ; 22 cm .— 6e3 rpuca .— 2.80. — 5 3k3.

CrpaBOYHUK 110 CBOMCTBaM, METOAAM aHaJIM3a U ouucTKe BoAsl : B 2 u. Y. 2 / J.A. Kynbckuii, U.T.
l'oponoBckuii, A.M. Koranosckuii, M.A. IlleBuenko; OtB. pen. A.T. Ilunmunenko .— Kuen :
HaykoBa nymka, 1980 .— 1206 c. : ui. ; 22 cm .— 6e3 rpucda .— 2.20. — 5 k3.

CrpaBouHUK NTPOEKTUPOBIIMKA: BomocHaOkeHue HAcelNeHHBIX MECT U MPOMBIIUIEHHBIX
npennpustaii. / B.A. Knsuko, C.H. Aponos, B.W. Jlazapes u np. ; [lox pea. M.A. Hazapoa .— 2-¢
u3a., nepepad. u gon. — M. : Crpoiim3gar, 1977 .— 288 c¢. : mi. ; 26 cm .— 3ari. 1-oro m3m.:
CrpaBYOHUK TIPOEKTUPOBIIUKA MPOMBIIUICHHBIX, KUJIBIX U OOIIECTBEHHBIX 3/IaHUN U COOPYKCHU.

— 2.75. = 9 7K3.

7.2. MeTonnyeckue pa3padoTku

1. Huxudopo A.®., Ileprosa W.I'., Jlumynos M.H., Bacunenko JI.B. Teoperndeckne OCHOBBI
(U3HKO-XMMHYECKHUX TPOIECCOB OYUCTKU BOABI: yueOHoe mocobue. ExarepunOypr: YIJITY.
2008. 170 c.

2. E.B. Muranaruii u np. MeMOpaHbl 1 MEMOpaHHBIE IPOIEcChl, Y4ueOHoe mocodue B 2 4., TamMO0B,
2011, 106 c.

3. B.M.AxcenoB u np. IIpompinuieHHOE BojocHabxkeHue. Y4yeonoe nocoodue. Exarepunoypr, YpdV,
2010, 221 c.

4. BomooTBeleHUE U OUMCTKA CTOYHBIX BOJ YueOHOe MOCOOUE K BBHIMOJHEHUIO KYPCOBOIO MPOEKTa
no kypey “Oumcrtka crounbix Box”./ FO.0O. I'puropees, H.A. IlerpoBa. A.®. Hukudopos, E.B.
Muranatuii - ExarepunOypr: U3a. YMI] VIIN, 2011r. - 79 c.

5. Huxudopo A.®., Bacunenko JI.B., JloOyxuna T.B. MeToasl OYHMCTKH TIpOMBIIIIICHHBIX
cTouHBIX BoA. M3-Bo VJII'TY, 2009; 10,3 m.i.

6. [MummakoB C.}O., Muranatuii E.B., Huxudopo A.®D. BogocHaOxeHne ¥ BOJOOTBEICHHE
HACEJIEHHBIX MECT U NMPOMBIIIIEHHBIX npeanpusatui. 'OV BIIO YI'TVY-VIIA, 2009; 1,0 n.u.

7. Huxudopos A.®D., Bacunenko JI.B., Jlo6yxuna T.B. MexdaszHbie nepexonpl B
azcopOIMoHHbIX mpoueccax, YI'TY-VIIU, YI'JINY, 2010; 7,8 m.o.

8. bapanoBa O.1I0., psxoB B.®., Hukudopor A.D. HmxkeHepHas 3ammra BOZOEMOB OT
IIPOMBIIIJIEHHBIX CTOYHBIX BOA. . Yp. uHcTUTYT I'TIC MYC Poccun, 2010; 6,5 n.i.

9. Bapanora O.10., /IpsxoB B.®., Hukudopos A.®D.Vcrnonp30oBaHue W OXpaHa BOJIHBIX PECYPCOB.
Vp. uacturyt I'TIC MYC Poccuu, 2010; 10,1 m.i.

10. HuxudopoB A.® Bbapanoa O.10., [IpsixoB B.®., ®a30Bbie mepexojsl B MacCOOOMEHHBIX
npoueccax. Yp. uacturyt I'TIC MYC Poccun, 2010; 8,0 ..

11. AxcenoB B.W., Tankun 1O.A., 3acnonoBckuii B.H., HuukoBa W.M. IlpombinuieHHOE
BogocHaOxenue .M3-so YPOV, 2010; 12,85 .. tupax 400 sk3, rpud YMO (ACB)

12. BomooTBeneHne M OYUCTKA CTOYHBIX BOJ. ['puropreB 10.0., Muranatmii E.B., Hukudopos
A.@., [Tetpora H.A.3-Bo YPDYVY, 2011; 5,32 m.i. Trpax 50 sk3., rpud YMO

13. 3acionosckuit B.H., AkcenoB B.1. Bognoe xo3siictBo (dactsl).M.: Termmnorexuuk — 2011; 9,5
1., Tupax 500, rpud YMO.

14. 3acnonoBckuii B.H., AxcenoB B.U. Bomnoe xossiictBo . ['maponorus. ['mapaBiuka
(uactp2).M,: Termnorexuuk — 2011; 13,75 m.a., Tupax 500 33, rpud YMO.

15. AkcenoB B.U., Muranaruii E.B., Hukudopos A.®. IIpomsinienHoe BogocHaOxkeHne. OuncTka
Y TIOBTOPHOE MCIIONIb30BaHUe CTOYHBIX BOJ. M3-Bo UII YecHokoBa, Tam6oB -2011; 9,7 ,Tmpax
200 »x3, rpud YMO. U3z-Bo UIT Yecnokora, TamboB -2011; 9,7 ,tupax 200 sk3, rpud YMO.
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16. bensesa H.II., bpasnosckuii I'.b., KporoBa M.B., JIazape C.U., Hacuernukosa O.b., [TaBnoBa

B.®., IloBopoB A.A., Psabunckuit M.A., lllumenkoBa H.A. [IpombinuieHHOE TpUMEHEHUE
MeMmOpaHHbIX mporieccoB. M3-Bo UIT Yecnokosa, TamboB -2011; 4,74 ,tupax 200 3k3., rpud
YMO.

17. borruno A., Kanmanemmu I'., Komute A., J)xe3oBcka A., bpasnosckuii I'.b., Muranatuii E.B.,

[TanoB 10.T., ®enotoB KO.A. MembOpansl u MemOpanubie npoueccsl. M3-so MIT YecHokoBa,
Tam6oB -2011; 8,55 m.a.,tupax 200 3xk3., rpud YMO.

18. B.M. AkcenoB, IO.B. Anmkun. OGOGe33apakuBaHue BoIbl. M3matenscTBo "VYpanbckuii

yauBepcutet"”, 2013; 7,2 .., Tupax 100 3k3.

19. B.H. 3acnanosckuii, B.11. AkcenoB. Bomgnoe xossiictBo.Yacts 3 Mcnonp3oBaHue M OXpaHa

BOJIHBIX pecypcoB. OTpacib BojgHoro xossicra.l3n-so M., "Temnorexuuk", 2013. 13,38 ..,
tupax 500 3k3.

20. B.H. 3acnanosckuii, B.M. AxcenoB. Bognoe xozsiictBo. Yacte 4. OCHOBBI

BoJI0X03siicTBeHHOTO TpoekTupoBanus. [IpoektupoBanue ['TC. Uzn-Bo M., "TemnorexHuk",
2013. 12,44 n.1., Tupax 500 3k3.

21. B.H. 3acnanoBckuii, B.M. AkcenoB. Bomnoe xo3siictBo. Yacte 5. IlpoektupoBanue

BOJIOXO3MCTBEHHBIX cucteM. M3n-Bo M., "Temmorexuuk", 2013. 12,631.1., Tupax 500 k3.

22. B.H. 3acmanoBckuii, B.M. AxcenoB. BomnHoe xossiictBo. Yacteh 6. CTpOHUTENBCTBO U

IKCIUTyaTalusi BOJOXO3SWCTBEHHBIX CHCTEM. BosneiicTBHe pabOT Ha OKpYKAIOIIYK Cpemay.
bezonacnocts I'TC. U3a-Bo M., "Temnorexuux", 2013. 7,69 m.i., Tupax 500 3k3.

23. B.H. 3acnanosckuii, B.M. AxcenoB. Bognoe xoszsiictBo. Yacte 7. MeHEIKMEHT B BOIHOM

xo3siicTBe. HayuHno-uHpopMannonHoe obecriedeHrne B 0Tpaciy BOJHOTO Xo3siicTBa. M31-80 M.,
"Temnorexuuk", 2013. 10,0 m.i1., Tupax 500 3k3.

24. 10.0.I'puropses, E.B. M wuranatwuii, H.A.IlerpoBa, A.®. Hukudopos. Ounctka X035HCTBEHHO-

ObITOBBIX cTOYHBIX BoA. OO0 "U3narensctBo YMIL YIIN", 2013. 6,0 m.11., Tupax 50 3K3.

25. A.®.Hukudopos, A.Il. Kyreprun, A.B. Boponuna. TeopeTudeckre OCHOBBI COPOIIMOHHBIX

npoueccoB ouuctku Boabl. OO0 U3parenbctBo «Ypanbckuit yHuBepcutet', 2013. 4,48 n.i.,
tupax 50 7K3.

26. A.® Huxudopos., A.B. Ceupunos, B.B. CupunoB. OcuoBbl Mukpodioranuu. Yacts 1. U3n-

Bo M., "Terorexuuk", 2013. 17,1 m.i., Tupax 50 3k3.
27. A.®. Hukudopos, A.B. Ceupunos, B.B Ceupuno. OcHoBsl Mukpodiaotauuu. Hacts 2.
Nzn-so M., "Tennorexuuk", 2013. 10,5 m.11., Tupax 50 k3.

7.3.IlporpamMHoe o0ecnieyeHne

Onekrponnbie Tabmuipr Microsoft Excel.
Bpaysep Internet Explorer
I'paduueckuii penakrop Compas 8-12
MathCad 2014
Statistica 6
[Tporpammusiii kommuieke HJIC-Okonor «MuaTterpam» un. Ne 01-01-0662 C-Iletepoypr 201 1ron

7.4. ba3bl JaHHBIX, UH(POPMALMOHHO-CIIPABOYHbIE U OMCKOBbIE CHCTEMbI

1.
2.

3.
4.
5

ElsevierB.V. BJ] Reaxys JloroBop Ne 1-3839832505 ot 20.02.2013;

OO0O «Ileproe HezaBucumoe Peiitunarosoe Arentcreo» UIIC FIRAPRO Jlorosop Ne 43-12/370-
2013 ot 23.05.2013;

EBSCO Industries, Incb1 Business Source Complete JTorosop Ne 624 ot 02.07.2013,;

EBSCO Industries, Incb/I EBSCO Discovery Service [lorosop Ne 625 ot 02.07.2013;

Elsevier B.V. B]] Freedom Collection /ToroBop Ne 1-4412061361 ot 26.04.2013;
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9.

10.

11.
12.

13.
14.

15.
16.
17.
18.
19.
20.

21.

HIT «HOUMKOH», B/Ikommanun  Thomson Reuters, Web of Science scocrase: BJ] Citation Index
Expanded, B/ Social Sciences Index, BJIArt&Humanities Citation Index, Journal Citation
Reports, Conference Proceedings Citation Index Torosop Ne 43-12/456-2013 ot 12.07.2013;
3A0 «KOHDK», b/Ikomnanuu ProQuest, b/]auccepraruit ProQuest Didital Dissertations and
Theses;

bllebrarykomnanuu ProQuest, b1 Emerald Journals 95, Emerald eBooks Series, Emerald
Engineering {orosop Ne 43-12/761-2013 ot 12.09.2013;

EBSCO Industries, Inc, B/{Inspec, /1 Applied Science & Tech Source (upgrade CASC) Jlorosop
Ne 43-12/762-2013 ot 30.08.2013,;

00O «Hayunas snexrponnas oubmoreka» Cucrema SCIENCEINDEX Jlorosop Ne 43-12/615-
2013 ot 01.08.2013;

000 «M3natensctBo Jlanb» OBC Jlanb Jorosop Ne 43-12/808-2013 ot 13.09.2013;

000 «/Iupekr-Memua», ObC «YHuBepcuteTckas 6nbarnoTeka omnaiia» Jlorosop Ne 167-07/13
ot 13.09.2013;

HIT «HOUKOH» P EBSCOPublishing JTorosop Ne 43-12/1176-2013 ot 02.12.2013;

HO b® «®ounn conetictBus pazsututo YI'TY-YIIN» OO0 Komnanus «Koaekc-JIroke» JloroBop
Neo 68/1354 o1 25.11.2013;

HIT «HOUKOH» BT Questel ORBIT JTorosop Ne 43-12/1099-2013 ot 06.11.2013;

HIT «HOHUKOH» AlPNatureJournals/Torosop Ne 43-12/1354-2013 ot 16.12.2013;

HIT «<HOUKOH», ACS, Cambridge University Press lorosop Ne 43-12/1474-2013 ot 15.11.2013
Elsevier B.V. BJI Scopus JloroBop Ne 1-5608083155 ot 11.11.2013;

HIT «HBUKOH», BJ1 JSTOR, 51 ACM Jlorosop Ne 43-12/1585-2013 ot 25.12.2013;

HIT «HOHUKOH», BIOXFORDREFERENCEONLINE Jorosop Ne 43-12/1586-2013 ot
26.12.2013,;

000 «HOMKOH», OO0 «1Buc», OO0 «TBunkom», OO0 «MuTerpym Meaua» JloroBop Ne 43-
12/1226-2013 ot 01.11.2013.

7.5.25exkTpoHHbIEe 00pa3oBaTebHbIE PecypChl

He HCIIOJIB3YHOTCA

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHME JUCHUIIJIMHBI

Caenenusi 00 OCHANIEHHOCTH THCHUTLIHHBI CHIENUATU3UPOBAHHBIM H JIA0OPATOPHBIM
o0opynoBaHneM

Oouwgue mpebdosanusn

JIeKIMOHHBI ~MaTepual JOJDKEH H3ydaTbCsl B CHEHMAIM3UPOBAHHOW  AyAUTOPUH,

OCHAIIIEHHOM MMPOCKTOPOM C BUACOTCPMHHAIIA IICPCOHAJIBHOTI'O KOMIIBIOTEPA HA HACTEHHBIN OKpaH.

I[J'ISI MMPOBEACHUA MPAKTHUYCCKUX 3aHATHH W BBIITOJHECHUS KypCOBOT'O ITPOCKTUPOBAHUA

HCO6XO,[[I/IMO HaJINYUC KAJIBKYJIATOPA U IIPOIrPpaMMHOTO obecneueHuUs.

JlaGoparopHble pabOThl JOKHBI BBIOJHATBCA B CIELMAIM3UPOBAHHON Jaboparopuu,

OCHAIIEHHONW COBpPEMEHHBIM 000pynOBaHMEM, IpuOOopamH, peareHTamu. Yucio pabodyux MecT B
nabopaTtopuu JOHKHO OBbITh TakMM, 4TOOBI oOecreurBajach MHAWBHIYyajdbHas paboTa CTyAEHTa Ha
OT/EJLHOM CTOJI€ ¥ TpeOOBaHUS TEXHUKU 0€30IaCHOCTHU MPH BBIIOJHEHUHU paboT.

Caeennst 00 OCHAIEHHOCTH JUCHUIIMHBI CTIEIHAJIN3UPOBAHHBIM M J1a00PATOPHBIM
00opy10oBaHuEM

I[J'ISI IMPOBCACHU A 3aHATUH MO JUCHUILIMHE Ha Ka(beﬂpe Boanoro xo3siicTBa U TE€XHOJOTHHU

BOJIBI IMEETCS CIIeIyIolee 000pyI0BaHHUE:

- CHEIMATIM3UPOBaHHAsL ayAUTOPHS, 000pyIOBaHHAs HACTEHHBIM SKPaHOM;
- IPOEKTOP;

- IEPEHOCHOM MePCOHAIBHBII KOMIIBIOTEP (HOYTOYK);

- TEJIEBU30p C BUAECOMArHUTO(QOHOM;
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- CHenraIu3upoBaHHas Jabopartopusi, OCHaIIEHHAs OOOPYJAOBaHHWEM IS BBIMOJHEHUS
1abopaToOpHOTO MpaKkTUKyMa (BeChl aHATMTHYECKHE, BECHl TEXHUYECKHE, NUCTUIUIAIIMOHHBIN ammapar,
CYIIWIIbHBIN 1IKa(, BBITSHKHOM 11Kad, TepMocTaT, HoHOMEp, pH-MeTp — MUITMBOJIBTMETP, IPUOOP TS
pacceBa (QWIBTPYIOIIUX MaTepuaioB, IeHTpudyra, maboparopHas MOAEIb CKOporo (QuibTpa,
JabopaTtopHas MoOJeNb BakyyM-puibTpa, HederoMeTp, (OTOIIEKTPOKOIOPUMETP, IOPTATUBHBIN
030HATOP, KOMIIPECCOP, COPOIIMOHHAS KOJIOHKA, BOSIHAS OaHs);

- CHEUHUATU3UPOBAHHBIH KaOWHET, O00OpPYJOBaHHBI COBPEMEHHBIMU IE€PCOHATBHBIMU
KOMIIbIOTepaMH, CKAHEPOM, IIPUHTEPOM U KOITUPOBAILHBIM aIlapaToM.
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IIpunoxenne 1

K padoueil mporpaMme AU CHHUILIMHBI

®OHJI OLIEHOYHBIX CPEJCTB /151 IPOBEJEHUS TEKYIIER 1
MPOMEKYTOYHOMN ATTECTALIAH 110 JUCHUTIJINHE

8.1.

TEKYIIEH U

JAUCHUIIVIMHE

[TpumMeHstoTCsl yTBEpkKACHHbIE HA Kadeape KpUTEpUH OLIEHUBAHUS JIOCTHXKEHUN acUPaHTOB IO
KaXJIOMy KOHTPOJIbHO-OIIEHOUHOMY MeponpusTuio. CucremMa KpUTEpUEB OLICHHBAHUS OMHUPAETCS Ha
TPH YPOBHSI OCBOCHHS KOMIIOHEHTOB KOMIETEHIIMIA: TOPOTOBbI, MOBBIIIEHHBIN, BEICOKHIA.

IMPOMEXYTOYHOM

KPUTEPUU OLIEHUBAHUSI PE3YJbTATOB KOHTPOJIBHO-OLIEHOYHBIX
MEPOIIPUSITUIA

ATTECTAIIMKA 11O

KommnoneHTBI IIpu3HaKku ypoBHSI OCBOCHHSI KOMIIOHEHTOB KOMIIEeTeH Mt
KOMIIeTCHIH I NOPOTrOBbIi NOBbIICHHBII BBICOKHH
3HaHusA AcnupaHT JEMOHCTPUPYET | ACHUpPAHT AcnupaHT MOXET
3HaHUE-3HaKOMCTBO, JIEMOHCTPUPYET CaMOCTOSITENILHO
3HAHME-KOIIUIO: Y3HAET AHAIUTUYECKUE 3HAHUS! U3BJIEKATh HOBBIC 3HAHUS
00BEKTHI, ABJICHUS U YBEPEHHO BOCIIPOM3BOAUT | U3 OKPYXKAIOILEro Mupa,
MOHSITHSL, HAXOJUT B HUX Y TIOHMMAeT MOJYyYEHHbIE | TBOPUYECKH UX
pas3nyus, IpOsIBIISIET 3HaHUs, OTHOCHUT UX K TOM | MCIIOJIB30BaTh JJIs
3HaHHME UCTOYHUKOB WU UHOMN HOPUHSTUS pELICHUN B
HOJIy4eHUs: HHpOopMaLuy, KJ1acCU(UKALMOHHOM HOBBIX Y HECTaHJIapPTHBIX
MOJKET OCYILECTBIATh rpymIe, CaMOCTOSTENIbHO | CUTYalUsX.
CaMOCTOSITENIbHO CHUCTEMaTU3UPYET HX,
pPenpOAYKTUBHbIE IEUCTBUS | YCTaHABIIMBAET
Ha/l 3HAHUSMHU ITyTeM B3aMMOCBSI3H MEXY
CaMOCTOSITENILHOTO HUMHU, IPOTYKTUBHO
BOCIIPOU3BEJICHUS U IPUMEHSET B 3HAKOMBIX
IPUMEHEHUs UH()OPMALIUU. | CUTYyalusiX.
Ymenus AcnupaHT yMeeT KOPPEKTHO | ACIIUPAHT yMeeT AcnupaHt ymeer
BBITNOJIHATH NPEANUCAHHBIE | CAMOCTOSITENIEHO CaMOCTOSITENILHO
JENCTBUSA MO0 UHCTPYKLUH, | BBIIOJIHATH NEHCTBUS BBINOJIHATH IEHCTBUS,
ITOPUTMY B U3BECTHOMN (mpuemsl, oneparum) mno CBSI3aHHBIE C PEIICHUEM
CUTYallU1, CAMOCTOATEIBHO | PELICHUIO HECTAHJAPTHBIX | UCCIIEN0BATENbCKUX
BBITIOJIHSET IEHCTBUS 1O 3aja4, TpeOyroImux 3a/1a4, IEMOHCTPUPYET
pELICHHIO TUIIOBBIX 33jlay, | BBIOOpa HAa OCHOBE TBOPYECKOE
TpeOyIoImuX BEIOOpA U3 KOMOWHAIIUM W3BECTHBIX | UCIOJIh30BAaHUE YMEHUHN
YKCJla U3BECTHBIX METOJIOB, | METOOB, B (TexHONOTNUiN)
B IIPEJICKAa3yeMO HEMpeacKa3yeMo
M3MEHSIOIIEHCS CUTYallul | U3MEHSIOIIENCS CUTYalluu
JInunocTHbIe | ACIMPAaHT UMEET HU3KYIO AcrnupaHT UMeeT AcnupaHT umeer
Ka4yecTBa MOTHUBAIMIO Y4eOHOH BBIPQKCHHYIO MOTHBALMIO | Pa3BUTYIO MOTHBALUIO

ACATCIIBHOCTH, ITPOABJIACT
Oe3paznuyHoe,
0€30TBETCTBEHHOE
OTHOIICHHE K yueoe,
MOPYYEHHOMY JIEITY

y4eOHOM JeTEHHOCTH,
JIEMOHCTPHUPYET
MMO3UTHBHOE OTHOIIICHHUE K
o0yuyeHHIo U Oyaymei
TPYAOBOM AEATETLHOCTH,
MIPOSIBIISIET AaKTUBHOCTb.

y4eOHO! U TPyIOBOM
NesITebHOCTH,
TIPOSIBIISIET
HACTOWYHMBOCTH H
YBIIEYEHHOCTH,
Tpyaoooue,
CaMOCTOSITEITEHOCTD,
TBOPYECKUU MTOAXOJ.
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8.2. OHEHOYHBIE CPEACTBA JUIsI HPOBETEHUSI TEKYIIEH
U IMTPOMEKYTOYHOU ATTECTAIIUHN

8.2.1. IpumepHbIe 3aJaHNUs 1JIsl IPOBeeHHSI MUHH-KOHTPOJIbHBIX B PAMKAaX Y4eOHBIX 3aHATHH
He npedycMompeHo

8.2.2. [IpuMepHbIe KOHTPOJIbHbIE 321a41 B PaMKaX Y4eOHbIX 3aHATHH

He npedycMompeHo

8.2.3. [IpuMepHbIe KOHTPOJIbHbIE KeiiChl

He npedycMompeHo

8.2.4. IlepeyeHb NPUMEPHBIX BOMPOCOB /IJIs 3a4eTa

1.

ok w0

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,

25.
26.

27.
28.

droTanys MHHEPAIBHBIX YacTull (MakpodIoTanus).

@droTarnys HOHOB M KOJUIOMIOB (MUKpOdIOTALNS).

CymHoCTh a/1IcOpOLMOHHO-TTY3BIPHKOBBIX ITPOIECCOB.

Knaccugukaius moBepXHOCTHO-aKTHBHBIX BEIIECTB.

CBoIiCTBa BOJHBIX PACTBOPOB IOBEPXHOCTHO-aKTUBHBIX BEIICCTB. (IM(MUIBHOCTH CTPOCHUS,
MHUIIEIIII000pa3oBanue, KO3 OUIMEHT rTuaApOPHIBHOCTH, PACTBOPUMOCTB ).

AZnCOpOIs TOBEPXHOCTHO-AaKTUBHBIX BEIIECTB HA IMOBEPXHOCTH BCILIBIBAIOUIMX ITY3BIPHKOB
BO3/yXa (IKCIIEPUMEHTAILHOE OIPEICIICHUE BEIMYUHBI aJCOPOLUU, MpeaelbHas ajacopOrus,
CKOPOCTh YCTaHOBJICHUSI COPOIIMOHHOTO PAaBHOBECHS, H30UPATEIBHOCTD aJCOPOIIHH).
KonnenTpannonsabpie 00J1acTH IPUMEHEHUS aJICOPOIIMOHHO-TTY3BIPHKOBBIX TIPOIIECCOB.

Ornenka 3¢ (heKTUBHOCTH aJICOPOITMOHHO-TTY3BIPHKOBBIX ITPOIIECCOB.

Crioco0bI mosrydeHust ra30BOM TUCTIEPCHH B BOJIE.

. CeniapaTtopsl Jy1sl aICOPOIIMOHHO-TTY3bIPbKOBBIX ITPOLIECCOB.
. IIpuHUMIBI TEXHOJOTHYECKOIO pacyeTa cenapaTopos.
. TexHomorndeckas cxeMa OYHCTKH CTOYHBIX BO4 METOAOM aI[C0p6HI/II/I C BCINIBIBAaOIIMMH

y3bIpbKaMU BO3/yXa.
PaBHOBecue HOHHOrO OOMEHa.

CraTrka MIOHHOTO OOMEHa.

JluHaMuKa MOHHOTO OOMEHa.

HNonooO6MeHHas XxpoMaTorpadusi.

OnTumMuzanusi HFOHOOOMEHHBIX POILIECCOB.

N30uparenbHO€ HOHOOOMEHHOE U3BJIEUEHUE KOMIIOHEHTOB CTOUYHBIX BOJ.

MexaHu3M U KHHETHKA 3JIEKTPOAHBIX MPOILIECCOB.

CocTaB npuUpOIHBIX, X03HCTBEHHO-OBITOBBIX, IPOU3BOICTBEHHBIX U TOPOACKUX CTOUHBIX BOJ.
OU3NKO-XUMHUYECKNE XapaKTEPUCTUKH B3BELIEHHBIX BELIECTB

Knaccudukanus B3BEHICHHBIX BEUIECTB: MHUHEpaJbHbIE, OpPraHUYeCKHe B TOM 4YHUCIIE
OaxkTepuanibHO 3arps3HEHHbIE.

HepactBopumsble, kosmoujHele. BemneiBatromme u oceparomue.  CaHUTapHO-TEXHUYECKHUN
aHaJu3.

buoxummueckas norpedHocts B kucinopone (BIIK), xumuueckas moTpeOHOCTh B KHMCIOPOAE
(XTIK) u npyrue nmokasarenu KadecTBa BoJbl. AKTHBHAs peakuus- pH cpenpbl.

Omnpenenenue conepkaHus 3arpsi3HEHUI.

JaccuUKaus MPOLIECCOB MEXaHWYeCKOH ouMcTKH Bonbl. IlporexuBaHue, oTCTaMBaHHE —
CeIMMEHTAIUs, CTYILIEHUE — YINIOTHEHHUE 0CaKOB, GUIBTPOBaHKE, HEHTPU(DYTHUPOBAHHE.
Anmaparbl MEXaHUYECKOW BOJOOUHCTKH

Pemetkn. = MexaHusupoBanHble ~ pemeTkd.  KoMOMHUpOBaHHBIE — PELIETKU-APOOUIIKU.
Koncrpyknnu n pacuer.
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29.

30.
31.
32.
33.

34.
35.

36.

37.

38.

39.

40.
41.

42.
43.
44,
45.
46.

47.
48.

49.
50.
51.
52.
53.
54,
55.

56.
S7.

58.

59.

.Ha3zHaueHue u TEXHOJIOTMYECKAsT POJb COOPYKEHHMIl MEXaHWYECKOM OYHCTKHM B IIpOIEccax
OTCTaNBaHUS.

J'mapaBnuueckas KpynmHOCTh B3BEILICHHBIX BELIECTB.

Jlecko0yI0BKU TOPU30HTAIbHBIEC, BEPTUKAIbHBIC, TAHTCHIIUAIbHBIC, a9PUPYEMBIE.

Mertobl pacueTa U KOHCTPYKIUU.

OO6paboTKa W yTHIU3AIMs OCAIKOB IMECKOJIOBOK. IIecKOBbIe MIIOMAJAKH KOHCTPYKLIMH, pacyer.
[TeckoBbie OyHKEpa, KOHCTPYKITUS, pacYeT.

[Iporiecchl OCBETICHUSI CTOUYHBIX BOJI.

COBMECTHOE OCaXKJIEHUSI B CTECHEHHBIX YCJIOBHUSX BBICOKOTO COJEp>KaHUSI B3BEHICHHBIX
BELIECTB.

Brinenenue BemibiBatonux Bemiects. [loBenenne HedTenpoayKToB.

Pacuer ruzipaBnnyeckoil KpynmHOCTH B3BELIEHHBIX BEILIECTB.

OTCTOMHUKHN TOpPU30HTAJIbHBIC, BEPTUKAJIBHBIC, paJuaibHble, TOHKOCIOMHBIE. VIX Ha3HaueHue,
KOHCTPYKUMHU M pacdeT. TeXHHKO-3KOHOMHYECKHE YCIOBHUS NPUMEHEHHUS W ONTHUMAJIbHBIN
BBIOOD.

OcBetyieHHEe BOJBI B OCBETJIUTENSIX CO B3BEIICHHBIM OcaJKoM. [IpuHIMI paboThl OCBETIUTENCH.
OcBernuTeny KOPUJIOPHOIO THUIIA.

OcBetnuTens ¢ NOJJOHHBIM OCAJAKOYIJIOTHUTEIIEM.

OcBernuTenb C TPEABApPUTEIBHBIM MEXaHMYECKHMM IepeMelIuBaHueM ocaaka. Pacder
OCBETJIMTEIIEH

Bropuunsie orcrolinnku. HazHaueHne, KOHCTPYKIIMS, pacyeT.

HedrenoBymiku, koHCTpyKIus. CHCTEMBI yaaieHus] He(hTenpoTyKTOB.

PagnansHast HedrenoBymka. Pacuer HedrenoBymex.

PearentHpie u Oe3peareHTHBIE METOJbl MHTEHCH(PHKAIMK TEPBHYHOTO OCBETIICHUS CTOYHBIX
BoA. MojepHu3aiusl KOHCTPYKLUHUNA MEPBHUYHBIX OTCTOMHHUKOB C IIENBI0 TOBBIIICHUS HX
TEXHOJIOTHYECKOM 3 (HEKTUBHOCTH.

I'unpouunkinonsl. OTKpPHITBIE THIPOLUMKIOHBI 0€3 BHYTPEHHHX YCTPOWCTB, C Auadparmoit,
LWJINHAPUYECKOH MeperopoaKoi, MHOTosipycHble. HarmopHble T IpOoIKIOHBI.

Martepuansl GUIbTPYIOIIEH 3arpy3Ku (PHIBTPOB.

[Tporiecchl OYHCTKM BOABI OT HEPACTBOPEHHBIX M PACTBOPEHHBIX BEIIECTB HA MaTepHale
(bUIBTPYIONIEH 3arpy3KH.

Knaccudukanust 3epHUCTBIX QUIBTPOB. Y CTPOMCTBO U MPOIECC pabOThl CKOPOTO (UIBTpA.
JlpeHa)xHbIe CHCTEMBI ¥ IPOMBIBKA CKOPBIX (DHITBTPOB.

Omnpeznenenne NOHATHS MOTYIIPOHUIIAEMasi MeMOpaHa.

CymHOCTh METOA0B 00PATHOTO OCMOCA, HAHOQUIBTPALIUU U YIbTpadUIbTPALIH.

[ToHsATHE KOHIIEHTPAIIMOHHON TIONSApU3AliM B MEMOpaHHBIX MpoIleccaX MW €€ BIUSHUE Ha
TEXHOJIOTHYECKHE XapaKTePUCTUKU Ipoliecca pa3ieseHHs.

Bnusaue pabodero maBieHUs, KOHIIEHTpAIlMM pPACTBOPEHHBIX BEIIECTB, BeNWYMHBI pH,
TEeMIIEPaTyphl, CTENIEHU KOHBEPCHUU Ha CENIEKTUBHOCTh U MMPOHUIIAEMOCTh MEMOpaH.

OmnpeneneHne NOHATHI CENEKTUBHOCTH MEMOpaHbI, YA€IbHONW MPOU3BOJUTEIBHOCTH U CTEIICHU
KOHBEPCHH.

Tumsl nosynpoHuaeMbIX MeMOpaH, QUIBTPYIOIIUX JIEMEHTOB U alllapaToB.

MexaHu3mbl MIPOLIECCOB MOJIYTIPOHUIIAEMOCTH: GG y3nOHHBIH, KaluJuIIpHO-

(GUIbTPAMOHHBIH, 3apsSI0BBIH.

[ToHATHE OCMOTHYECKOTO JIABJICHUSI PACTBOPOB M €r0 BIUSHHE HA JBIDKYIIYIO CHIIY IpoIlecca
o0paTHOTO ocMoca.

O6uacTu nprMeHeHus: 00paTHOTO 0OCMOCa, HAHOPMIIBTPALMH U YABTPAPUIbTPALIUH.
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60. [TogroroBka TOA3EMHBIX BOJ C TOMOIIBIO MEMOPAHHO-COPOIIMOHHBIX METOAOB IS
BOJIOCHA0KEHUS ITOCEJIKOB.

61. JloouncTKa CTOKOB CTAHIIMI HEHTPAIN3aIlK OT HMOHOB TSDKEJIBIX METAJIOB.

62. IIpuHIMITBI TEXHOJIIOTHYECKOTO pacyeTa MeMOPaHHBIX YCTAHOBOK.

63. Mcnonp30BaHne MeMOPaHHO-COPOITMOHHBIX METOJIOB ISl BOJJOCHA0KCHHSI JKUJIBIX IOMOB.

64. TToaroToBKa BOJIBI JJIs1 HYK/I TalbBAHHYCCKHX MPOU3BOJICTB.

65. M3BiiedyeHHEe WOHOB TSKENBIX METAUIOB W3 BOJ BaHH YJABIMBAHUS C IEIbIO MOBTOPHOTO
WCIOJIb30BaHUS METAJIJIa ¥ BOJIBI B TIPOU3BO/ICTBE.

8.2.5. [lepeyeHb MPUMEPHBIX BONMPOCOB /IJIs1 IK3aMeHa
He npedycMompeHo
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