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IosicuuTeNLHAA 3aIUCKA

Marucrepckasi mporpaMma JaHHOTO HaIpaBlICHUs MMOATOTOBKH, pacCUUTaHa B
NEPBYIO OYEpEeIb Ha BBITYCKHUKOB HAIMpaBICHHUS MOArOTOBKU «TexHoornyeckue
MalIMHBl U o0opyaoBaHue», npodpuias «OOopyaoBaHue HedTerazonepepadoTKm»
(ypoBeHb OakanaBpuara), a TaKXKe HampapiieHa Ha MPOGEeCCHOHAIBHOE COBEPIICH-
CTBOBAHME U TOBBIIICHUE KBaJU(PUKAIUU MPOPHIBHBIX CHEIHATUCTOB B 00JacTH
XUMHYECKUX Mpou3BOACTB. [1o naHHOM mporpaMme MOTYT YCHEIIHO 00y4aThCsl BbI-
MYCKHUKU IPYTMX MaTeMaTHYEeCKHX, (PU3UKO-XUMUUYECKUX M TEXHUYECKUX HampaB-
JICHUH TOJITOTOBKHU, OPUEHTUPOBAHHBIE HA MOJyYEeHUE COBPEMEHHOTO0 00pa30BaHusl B
obOnactu HedrerazonepepabOTKHU, IHEPro- M pecypcocOeperaronmx MpoieccoB B
XUMHUYECKUX TEXHOJIOTHIX, HE()TEXUMUU U OMOTEXHOJIOTUHU, POPMUPOBAHUE JOTOJ-
HUTEJIBHBIX KOMIETEHIMI M0 pa3paboTKe M COMPOBOXKICHUIO MAIllMH U annapaTroB
HedTerazonepepadbOTKU, MOTyUYeHHUE JOTOTHUTEIbHBIX 3HAHUN B 00JIACTU XUMUYe-
CKHUX IPOU3BOJICTB.

[IporpamMMa BCTYNHUTENBHBIX UCIIBITAHUN COCTABIIEHA B COOTBETCTBUU C TpeOo-
BaHusiMu DenepanbHOro TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTAHJAPTa BBICIIETO
oOpa3oBaHus 1O HaIpaBIeHUIO MOATOTOBKHA MarucTpoB 15.04.02 «Texnonorudyeckue
MalIuHbI U 000pyI0BaHuey, npoduis «O0opynoBaHue HedTerazonepepadoTKm.

1 HeJII/l H 3a1a91 BCTYIIUTEJIbHBIX HCIBITAHUMN

Ilenp npoBeIeHNsT BCTYNUTEIbHBIX MUCHBITAHUIN — ONPEIEINTh FOTOBHOCTh U
BO3MOKHOCTB ITIOCTYIIAIOIIErO0 OCBOUTH MAaruCTEPCKYIO IPOrpaMmy IO YKa3aHHOMY
HAIpPaBJICHUIO MOATOTOBKH, MPOU3BECTH OTOOp HauboJsiee MOATrOTOBIIEHHBIX A0UTY-
PUEHTOB JUJIS TOCTYIIJIEHUSI B MarucTparypy.

IIpu npoBeieHNN BCTYNUTENBHBIX UCIIBITAHUN pEIatoTCs CAEAYIOIINE 3a1a4u:

1. BeIsiBiIeHHE OCTATOYHBIX 3HAHUI a0UTYpPUEHTOB B 00JACTU CHEIHAIBHBIX U
obmenpodeccCuoHaNbHBIX TUCHUILINH.

2. BpIsiBlIeHHME KOMIIETEHIIMI a0UTYpUEHTOB B 00JIaCTU CHELHAIbHBIX U 00111e-
PO ECCUOHATIBHBIX TUCLUILINH.

3. BblsBlieHHE yMEHHMS TOCTYNAIOIIMUX MNPUMEHSTh MOJYyYEHHbIE 3HAHUSA U
KOMIIETEHLIUH IPY PELIEHNN TEXHOJIOTUYECKUX 3a1a4.

4. PanxupoBaHHe aOUTYpUEHTOB MO CTENEHU BIAJACHUS KOMIETECHUUSMU U
3HAHUSMU JJI1 OCYILECTBIIEHUS KOHKYPCHOTO ITPUEMA B MarucTparypy.

2 ®opMbl NPOBeIeHUSI BCTYNMUTEIbHBIX HCIIBITAHUI

BcerynuTenbHbIe MCTIBITAHUS IO PEIICHUIO TPUEMHON KOMUCCHUH YHUBEPCUTETA
IPOBOAATCSA B (hOpME MUCHMEHHOTO 3K3aMeHa WM B (pOpME KOMIIBIOTEPHOTO TECTH-
pOBaHUS.

DK3aMEHAllMOHHBIA OWJIET MUCBMEHHO 3K3aMEHa BKIIIOYAaeT 4 BOIPOCOB, TECT
BKJIIOYaeT B ceOs 7 BompocoB. [IpaBuiabHOE BBIOJIHEHUE KaXKIOTO 3aJIaHKS OLICHU-
BaeTcs OaysIaMH.

Bce 3amanns oTpakaroT y4eOHBI MaTepHall IO OCHOBHBIM pasjiejiaM Mporpam-
MBI BCTYITUTEIILHOTO UCTIBITAHUS (YKa3aHBI B 11. 4).



BerynurensHoe ucnbiTaHue oneHuBaercs no 100-OamuibHol mikane. Munu-
MaJIbHOE KOJMYECTBO OalIOB, MOJITBEPKAAIOLIEE YCHEIIHOE MPOXOXKACHUE BCTYIH-
TEJIbHOTO UCIBbITaHMsl, cocTaBisier 40 Ganos.

[Ipo10KUTENBEHOCTD BCTYIIUTEIBHOTO UCIIBITAHUS :

- B (hopMe MMCHMEHOT0 9K3aMeHa - 3 aCTPOHOMHMYECKUH Jaca.

- B (hopMe KOMITBIOTEPHOTO TECTUPOBAHUS — BPEMS TECTUPOBAHUS 45 MUHYT.

Bo BpeMs npoBeeHus1 BCTYNUTEIbHBIX UCIBITAHUN UX YYaCTHHKaM 3amperia-
€TCsl UMETh MpH ce0e M HUCIIOJIb30BaTh CPEICTBA CBA3H. Y YACTHUKH BCTYMHUTEIBHBIX
UCIBITAHUI MOTYT UMETh IIPU ce0e U UCTOIb30BaTh CIPABOYHbIE MaTEpUabl U HJICK-
TPOHHO-BBIYHUCIUTEIBHYIO TEXHUKY, Pa3pElICHHbIE K MCIOIb30BAHUIO UIEHAMH K-
3aMEHALMOHHBIX KOMUCCHUH.

3asBJICHUS Ha aNeJUSILUI0 IPUHUMAIOTCS JIMYHO OT a0UTYPUEHTA Ha CIIEAYIO-
IIUH J€Hb 110CNIe O0BSABICHUS PE3YyIbTATOB BCTYIUTEIBLHOTO UCIIBITAHNUS.

3 OneHka ypoBHS 3HAHMH MOCTYNAIOUIUX

[Ipu oTBeTe Ha BOIPOCHI IK3AMEHALMOHHOIO OWJIETa MOCTYHAIOIIMKA JOKEH
IPOAEMOHCTPUPOBATD:

1. I[lpaBuUNbHOCTP U MOJHOTY COJIEP)KaHUSA, KOPPEKTHOCTh (POPMYIMPOBOK,
HaJINYME MAaTEMaTUYECKUX BBIKIAJOK, IPAPHUKOB, CXEM, MOSICHSIOMINUX CYTh SIBICHUN
WJIA IPUHLINIIBI PYHKIIMOHUPOBAHUS YCTPOUCTB.

2. TexHUYEeCKyI0 TPaMOTHOCTb.

3. ApryMEeHTHpPOBaHHOCTb.

4. JIOTHIHOCTH U MOCIEA0BATEILHOCT N3JIOKEHUSI MaTepuraia.

Kpurepuu olieHKM 3HaHMI MOCTYNAOMIEro NpuBeAeHbI B Tabuie 1.

Tabmuma 1

KomnnuecTBO

XapakTepucTruKa OTBETa
OaJIJIOB

OTBeTHI HAa BOMPOCHI IK3aMEHAIIMOHHOTO OMiieTa He TI0-
JTydeHbl. BBISBICHBI CYIIECTBEHHBIC MPOOEIBI B 3HAHUSAX TI0-
cTynaromero. AOGUTYpHUEHTOM HE OCBOCHBI OCHOBHBIE IIOJIO- o 40
KEHUsI TCOPUM, HE CIIOCOOCH MPEJIOKHTh IMPUMEPHI IIpUMe-
HEHHUsI TCOPETUUCCKUX 3HAHUI Ha IIPaKTHKE.

JlomynieHsl 3HaYUTENbHbIE OIIMOKKA MPU OTBETAX HA BO-
OpOChl HK3aMEHAIMOHHOTO Ouiiera. AOUTYpUEHTOM IMpojie-
MOHCTPUPOBAHbI 3HAHUS OCHOBHBIX IOJOKEHUW TEOPUH MpU
HAJIMYUU CYIIECTBEHHBIX MPo0OesioB B neraisax. [loctynarommuii
UCHIBITHIBAET 3aTPYAHEHUSI IPU WILTIOCTPALIMU MTPAKTUYECKOTO
OpPUMEHEHUU TOJO0KEHU Teopuu. B To xe Bpems, aburypu-
€HT OBJIaJleJl OCHOBHBIM MAaTepuajioM B 00beMe, He0OXOau-
MOM JJI1 OCBOEHUS] IPOrPAMMBI MaruCTPaTyphl.

40 - 55




[Ipu npoBepke 3K3aMEHAIMOHHOTO OUJIeTa BhISIBIICHBI He-
3HAYUTENIbHbIE OIMMOKHU, yKa3bIBAaIOIIME HA HAJTMYKUE HECHCTE-
MAaTUYHOCTH M TPOOENOB B 3HAHUIX. AOGUTYPHEHTOM IOKa3a-
HbI JOCTaTOYHO IIyOOKHE TEOPETUYECKUE 3HAHUS, POJEMOH-
CTPUPOBAHO YMEHHE WLIIOCTPUPOBATH TEOPETUUYECKUM MaTe-
pHUaj NPaKTUYECKUMU IPUMEPAMH.

56 - 85

OTBeTbl Ha BOIPOCHI IK3aMEHAIMOHHOTO OujeTa IMOJHbIE U
noApoOHbIe. AOUTYpUEHT 00JagacT TIyOOKHMMH TeopeTHde-
CKMMH 3HAHUSIMU, JEMOHCTPUPYET TBOPYECKHE CIIOCOOHOCTH
B TMOHHMAaHUU W U3JIOKEHUU MaTepuayia, yMEeT IPOUJIIIO- 86 - 100
CTpUPOBATh MaTepUaT MPAKTHUYESCKUMHU TIPUMEPAMH, B TTOJIHOM
MepEe OCBOWII OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBaHHYIO TIPO-
IPaMMOI BCTYITUTEIIbHBIX UCIIBITAHUH.

4 BOl'[pOCbI AJIA MOATOTOBKH K BCTYIIMTEC/IBHBIM HCHBITAHUAM
Pa3ue.11 «KOHCprI/IpOBaHHe H pacydeT MallilMH U anmapaTtoB oTpacjin

1 Kouctpykuronnsie Matepuaibl. Knaccudukanuss KOHCTPYKIIMOHHBIX Mate-
pHUaoB.

Knaccuduxanus yepubix metamioB. Ctanb, KilaccuuKaius, yCIOBHOE 000-
3Ha4YeHUue, paciuppoBKa MApKUPOBKH, 00JIaCTh MPUMEHEHUS, TpeOOBaHUS, TPEAh-
SBJISIEMbIE K MaTepuaiam, uX BhIOOD.

2 BpiOop maTepuanoB Mpu NPOECKTUPOBAHUU AIIAPATOB CTATBHBIX CBAPHBIX
(KoyIOHHBIE, TEIIOOOMEHHbIE ammapaTsl). TpeboBanus k matepuanaMm. OCHOBHBIE
MOJIOKEHHUSI IPABUJI TIO PACUETy U YCTPOUCTBY CBAPHBIX alMapaTosB.

3 HopMbl ruipaBinyecKuX ¥ MHEBMATUUYECKUX HCTIBbITaHWN anmaparoB. [Ipa-
BUJIA MOJATOTOBKUA U TPOBeeHUA. Mepbl 0€30MacHOCTH MPHU MPOBEACHUH THAPABIIN-
YECKUX U MTHEBMATHYECKUX UCIIBITAHUM.

4 OcHOBHBIEC pacueTHbIC MapameTphl. TemmnepaTypa, laBjieHHUE, JOMYyCKaeMble
HanpspKeHUs, Ko3(PQUIIMEHT MPOYHOCTH CBAPHOIO IIBA, IPYINa W KaTeropus arra-
paToB.

5 TloHsiTHE O TOHKO M TOJICTOCTEHHBIX araparax, oOlue CBeACHUs, OCHOBHBIE
AJIEMEHTHI, OCHOBHBIC TEPMUHBI U OmpejieieHus. HanpshkeHHOe COCTOSIHIE MaTepua-
Ja yOPYruX OCECUMMETPUUYHBIX TOHKOCTEHHBIX O0O0JI0UYEK, HaXOJSAIIUXCS IOJ BO3-
JIEHCTBUEM BHYTPEHHETO M30BITOUYHOTO JaBJICHUSI.

6 OnpeneneHue HAMPSHKCHUN W TOJIIMHBI CTEHKH B C(HEPUIECKOM, dIITUITHYIC-
CKOM M KOHUYECKOI 000J109Kax, 00J1acTh MPUMEHEHHS, aHATIN3 HAMPSHKCHUM, BO3HU-
KaroIUX B 000JI0YKaX Pa3IuIHON (POPMBI.

7 OmnpeneneHne BHYTPEHHUX CUJIOBBIX (DAKTOPOB M HAIPSHKEHUN OT CyMMap-
HOT'O BO3JICHCTBHSI BHYTPEHHETO JABJICHHS M KPAaeBbIX HArpy30K. 3aKOHOMEPHOCTHU
MX U3MEHEHUS BHE 30HBI U B 30HE JICWCTBUS KPaeBbIX HArpy3ok. [IpoBepka mpo4yHOCTH.

8 KoncTpyupoBaHue U pacdeT TOJICTOCTEHHBIX amnmapaToB. OCHOBHBIE MOJIO-
*eHusl. HanpsbkeHHOe COCTOSIHUE CTEHOK TOJICTOCTEHHBIX aliapaToB, HAXOSIIUXCS
1o/ ACHCTBUEM BHYTPEHHETO JlaBjieHus. [[puurHbl U IPU3HAKY JIEJICHUs] COCY/IOB Ha



TOHKO U TOJICTOCTEHHBIE.

9 PacyeT 0JTHOCJIIOMHOTO TOJICTOCTEHHOTO armapara, HaXOJsIIerocs mnoj Bo3-
JNEUCTBUEM BHYTPEHHErO JAaBlicHUs. PacmpeneneHue HaNpsKEHUA 10 TOJIIWHE
CTEHKH TOJICTOCTEHHOI'O COCYyJa, HAXOJMSIIErocsl IOJ BO3IACHCTBUEM BHYTPEHHETO
JaBJICHUs (aHATU3 MIOP, BHIBOJIBI MO aHANU3y). PacdeT TONIIMHBI CTEHKU OJJHOCIOM-
HOT'0 TOJICTOCTEHHOT'O COCY/a.

10 VBenudenne Hecylield CIIOCOOHOCTH COCYIOB BBICOKOTO aaBieHUs. OnrTu-
MaJIbHO€ KOHCTPYHUPOBAHHWE MHOTOCIIONHBIX ammaparoB. OnpenenaeHue HanpsKeHN,
Y pacyeT TOJIIMUHBI CTEHKH MHOTOCJIOMHBIX TOJICTOCTEHHBIX allapaTroB

11 OcHoOBBI pacueTa amnmnapaToB Ha YCTOMYMBOCTH (PopMbl. BBOHBIE 3aMeua-
HUS1, TOHATHE 00 ycTOHYMBOCTH. OCHOBHAS MPUYMHA TOTEPU YCTOUYHUBOCTH.

12 PacueT UMIMHAPUYECKUX 000JI0UEK, HAXOAIIUXCS IO IEUCTBUEM HapyK-
HOTO AaBjeHud. PacueTHas [yiMHA, pacyeTHOE JIaBJICHUE, MOHITHE O JJIMHHBIX U KO-
POTKUX 000JI0YKaX, IeJb pacuera. Pacuer IIMHHBIX U KOPOTKUX 000JI0UYEK MO JIeH-
CTBHEM HAPY>KHOTO JIABJICHUSI.

13 PacyeT mpIMHAPUYECKUX 000JIOUCK IOJ JACHCTBHEM OCEBOM CHKHMAFOIICH
cunbl. OOMmast 1 MecTHasi morepst ycroluuBoctu. [loTeps yCTOWYMBOCTU MMOJ| COB-
MECTHBIM BO3/ICHCTBUEM Pa3IMYHbIX HATPYy30K.

14 Pacuer BepTUKaJbHBIX alllapaTOB HA BETPOBYIO U CEMCMUYECKYIO HArpys-
Ky. llenp u mopsanok pacuera. Koynebanusi ammapatoB moji JEHCTBUEM BETPOBOM
Harpy3ku. PacdueTHasa cxeMa, CEYEeHHSI U COCTOSIHUS armapara Ipu pacueTe Ha BETPO-
BYIO Harpy3ky. OnpeesieHre BETpOBOIl Harpy3KU U Beca amlapara.

Paznen «MamuHbl M annapartel HedrerasonepepadoTkm»

1 KosionHbIE MacCOOOMEHHBIE arnmapaThl Il TPOLIECCOB PEKTUPHUKAIUU U a0-
copbruu. Ob6mue cBenenus u obmacte npuMeHeHus. Knaccudukaius MmaccooOMeH-
HBIX aIIaparosB.

2 Pacder OCHOBHBIX MapaMeTpoB (pa3MepoB) KOJOHHBIX ammapaTtoB. BHyTpeH-
Hssl KOMIIOHOBKA almnapaToB: PAacCTOSIHHME MEXIYy TapesikamH, KyOoBasi U OTTOHHas
YacTH, 30HA MUTAHHUS.

3 BHyTpeHHUE yCTpOiCTBa KOJOHHBIX anmapaToB. THITBI TapesoK, WX KIAcCH-
¢ukanus u TpeboBanus Kk HUM. CriocoObl KperyieHus BHYTPEHHUX YCTPOWCTB M UX
pacuet. OTOOITHBIE YCTPONCTBA.

4 HacanpouyHble KOHTAKTHBIE YCTpoMcTBa. THMBI U KiIacCH(pUKAIMS HACAIOK.
[Tpunuunsr BeIOOpa Hacagok. [IpoekTHpoBaHME U pacyeT HACAJAOYHBIX aIlapaToB.
CpaBHeHHE 1 BEIOOP TapesioK U HAcaloK.

5 Bakyymuble k0s10HHBI. OCOOEHHOCTH KOHCTPYKIIMU U dKCIUTyaTtauuu. Baky-
ymMmco3atomye cucteMbl. OCHOBHBIE JIEMEHThI BAKYYMHBIX KOJIOHH U UX OCOOEHHOCTH.

6 MaccooOMeHHbIE ammaparbl JJI CUCTEM KHUAKOCTh-KHUAKOCTh. KOHCTpyK-
[[UU, OCHOBHBIE 3JIEMEHThI, 0COOCHHOCTH.

7 Dxcrpakropsl. O0mIMe cBeAeHus, 00J1acTh NPUMEHEHHs, OCHOBBI pacueTa u
npoeKTUpoBaHUs. OCHOBHBIE 3JIEMEHTHI U KOHCTPYKTHUBHBIE OCOOCHHOCTH.

8 TpyOuatsie neun. Haznauenue, ux MECTo M pojb B TEXHOJOTUYECKOM CHUCTeE-
Me U oOnacTh npumeHenus. Kiaccudukanus TpyouaThix neyei u uX TUIOpa3Mephl.

9 Ilokazarenu paboTsl neued. TexHonornueckue napaMmeTpbl, ONpeaesonue



rabapuTHbIE pa3Mepbl TIeYei.

10 O6mue cBeneHus o mpoiiecce Termiooomena. TpeGoBanus, IpeAbIBIIEMbIC
K TEII00OOMEeHHBIM ammaparaM. Kriaccudukamusi TErmIo0OMEHHOW amnmapaTyphl.
HarpeBaroniye n oxinaxaaronue areHThbl.

11 KoxyxoTpybuatbie TeruioooOMeHHUKH. [IpenMyIecTBa U HEJOCTaTKH TEII-
JT0OOOMEHHBIX arMapaToB Pa3IUYHBIX KOHCTPYKIHHA. BIOOp THIA TEmI000MEHHOTO
anmapara. [lops10k KOHCTPYKTUBHOIO pacueTa KOKyXOTpyOUuaThIX TEIIOOOMEHHUKOB.

12 TlpuHIMD ACHCTBUSA W KOHCTPYKIHs TeruiooomMeHHuKa ¢ U-oOpa3HbIMu
TpyOKkamu. TernnooOMEeHHUKH ¢ TU1aBaoIiei rooBKoi. OCOOCHHOCTH yCTPOMCTBA U
KOHCTPYKIIMH TUIABAIOIINX TOJIOBOK.

13 TemnooOMeHHuku THNa «1pydba B Tpyde». OcoOEHHOCTH YCTpOMCTBa U
KOHCTPYKIMU. [[puHIMNI 1elcTBUS M KOHCTPYKIMS TEMIOOOMEHHOIO armapara, ero
Ha3HAuYEHUE.

14 ®dnanueBsie coequHeHus] TpyoonpoBoaoB. Tumbl (ki1accudukamms) Qian-
1IeB U 00JacTh MX MPUMEHEHHUA. YIUIOTHEHHE (IIAHIEBBIX COCIUHEHUMN, THUMBI U
kinaccudukanys. KpemnexHbie 371eMEHTHI.

Paspnen «Ilpoueccel u annmapartbl HedTerasonepepadoTKkm»

1 Heognopoansle cuctembl. Kitaccudukanys HEOJHOPOAHBIX CUCTEM, aIlapa-
Thl U METOJIbI UX pa3zzeicHus. KakoBbl MPUHIIMIUATIBHBIE OTIWYUS IEPUOANIECKOTO
1 HENPEPBIBHOTO IIPOLIECCOB?

2 C xako# 11eJIbI0 U3MENbYAIOT TBEPIbIe MAaTEPUAIIbl B TEXHOJIOTHYECKUX TIPO-
neccax? Kak knaccupuuupyroT U3MenbueHHE MO KPYMHOCTH YacTHI] MOIYy4aeMOTo
Marepuana’?

3 C xakuMH TeISIMU TIPOBOJIAT OYUCTKY ra30B OT nmbuik? Ha3oBure n3BecTHbIE
BaM CI1ocoObl ouncTkH ra3oB. Kakue ¢usnueckue sBIEeHUS JIeKaT B ©X OCHOBE?

4 Yro sBisieTcst IBWKYIIEH CUiloi mporiecca GUIbTPOBAHMS U KAKUMH CIIOCO-
O0amu ee co3/1ar0T?

5 Yto siByIsIETCSl ABWKYIIEH CUIIOHN Tpoliecca pasjesieHus B neHTpudyrax? Uro
Takoe GakTop pazaenacHus?

6 B xakux mporieccax HCIONb3yeTcs HICKyCCTBeHHOE oxnaxaenne? Kak kiac-
CU(PUIUPYIOT CMOCOOBI MOJIy4eHUsT MCKyccTBeHHOTo xosiofa? Kakue TpeboBaHus
NPEABSBISIIOT K XJjagareHram? YTo Has3bpIBalOT XOJIOJONPOU3BOJAUTEILHOCTHIO?
HazoBute MeTob1 riay0okoro oxnaxaenus? Uem onu paznugarorcs?

7 Kakue maccooOMEHHBIE MTPOIIECCHl MPOBOAAT B HehTeXuMHUUECKO U HeTe-
nepepadaThIBaroIel MPOMBINTUICHHOCTH? YUTO HA3bIBAETCS MPOIIECCOM DKCTPAKITAN?
Uro mipencTaBiseT co0oii TpeyroyibHas nuarpamma’?

8 Urto mpeacTaBisieT coOOM TMHUS paBHOBECHsI? 3aNUINTE ypaBHEHUE JTUHUN
pabounx KOHIICHTpAIUA?

9 3anummTe OCHOBHOE YpaBHEHHE Maccorepenadn. Uto sSBIsSeTCs ABUKYIIEH
CUJIONH MaccOOOMEHHOTO Tpoiiecca?

10 3anumure ypaBHEHUE MOJEKYJISPHON M KOHBEKTUBHOU nudPy3uu. Kaku-
MU 3aKOHAMH OHU ONPEAECTSIOTCS?

11 B dem 3axirouaercs NPUHIUIT pas3jiesieHus cMeceil pexktudukamumein? 3a-
NUIINTE YPAaBHEHUE MATEPUATLHOTO M TEIJIOBOro OajaHCOB IMpolecca peKTH(uKa-



un? M3 kakux yactei coCTOMT pekTudukaironHas kojgoHHa? Uto o3HavaeT duier-
MOBOE YHCJIO?

12 CymiHOCTh TIPOIIECCOB MCHAPEeHHs] W KOHICHCAIMH (CXEMBbl OCHOBHBIX BU-
JIOB UCTIAPEHMS U KOHACHCAITUH )?

13 Yrto Ha3pIBaeTCS MPOIECCOM CYIIKH? KaKUE€ OCHOBHBIE BHIIbI CYIIKH BBI
3HaeTe M B ueM uX pasznuuude? YUTo Ha3bIBaeTCS OTHOCUTEIBHOM BJIAXKHOCTHIO,
BJIAr0CO/JIepKaHUEM BJIAKHOTO BO3ayxa?

14 Yrto Ha3pIBaeTCS MPOLIECCOM KPHUCTAIM3AIMA U ¢ KAKOH IEIbI0 3TOT Mpo-
IIeCC MPOBOAAT B MPOMBITIIEHHOCTH? OT KakuX (haKTOPOB 3aBUCUT CKOPOCTH KPH-
craumm3anuu? Ilepeuncinte U3BECTHBIC BaM CIIOCOOBI MPOBEJICHMS IMpoliecca Kpu-
CTaJUTH3alIUH.

Paznen «Hacocsl U komImpeccopbi»

1 IloaroroBka IEHTPOOEKHOTO0 Hacoca K padbore u ero myck. [Ipuyunbl
HEUCIIPAaBHOCTEN U UX YCTPAHEHHE.

2 B kakmx ciydasx KaTeTOPUYECKH 3allpemiaeTcsi MyCK M JKCIUTyaTalus
JIO3UPOBOYHBIX HACOCOB?

3 I'padmiku mogaum mOpIIHEBBIX HACOCOB. CTENEHh HEPABHOMEPHOCTHU MOIAYH.

4 OCHOBHBIE CXEMBbI MOPIIHEBBIX HACOCOB. [IpUHIMI AEHCTBUS MOPIIHEBOTO
KoMmripeccopa. HWHOuWkaTopHas JauarpaMma HWACAJIbHOIO ILHMKJIAa IOPUIHEBOTO
KOMIIpECCopa.

5 TpaHcropTHPOBAHUE KHUAKOCTEH CAMOTEKOM.

6 Knaccugukanus HacOCOB 1O MPUHLIMITY IE€UCTBUS.

7 OcHOBHBIE OCOOEHHOCTH OOBEMHBIX U JMHAMUYECKUX TPYII HACOCOB.

8 XapakTepucTrKka MOpIIHEBOr0 Hacoca. PerynupoBaHue nojgayu NOpPIIHEBOTO
Hacoca. OCHOBHBIE CBOMCTBA MOPIIHEBBIX HACOCOB.

9 Cumpl, paeiicTByrOmMe Ha padodee KOJIECO IIEHTPOOEKHOrO0 Hacoca, UX
ypaBHOBemMBaHUE. @akToOpbl, ONPEACISIONME KOHCTPYKIMIO LEHTPOOEKHBIX
HAaCOCOB.

10 TpeGoBanust K (pIaHIEBBIM COCTUHEHHUSM HACOCHBIX M KOMITPECCOPHBIX
YCTaHOBOK TPpU COOpPKE.

11 YnnoTHeHus Baja IeHTPOOESKHOro Hacoca, Ha3HaYeHUe U KiaccuuKaiusl.

12 Yto Ttakoe mpoOHOE, YCIOBHOE U pabouee AaBiIcHUE?

13 BsiOop mNpokiamoK W MPOKIATOYHBIX MATEpUATIOB ISl YIJIOTHEHUS
COEIMHEHHI U CKOJIBKO pa3 JAOIYCKAETCS UX UCITOJIb30BATh?

14 TlenTpoOexHbie Hacochl M uX kiaccudukarus. OCHOBHOE ypaBHEHHUE
HEHTPOOEKHBIX HacocoB. KaBUTAlMOHHBIE XapaKTEPUCTUKU EHTPOOEKHBIX
HAaCOCOB.

Paznesn « MOHTaXK U PEMOHT XMMHUY€CKOT0 000PYy/10BAHMSD)

1. KakoBo Ha3zHaueHue 1iaHa npousBojacTBa padoT (ITIIP) u u3 kakux moKy-
MEHTOB OH COCTOMT?

2. CxeMbl MepeBO30K KPYMHOradapuTHBIX anmnaparoB aBTOMOOMIIBHBIM TPaHC-
OPTOM.



3. Kakue kaHaThl NpUMEHSIOT IPU MOHTAKHBIX pabOTax U Kak UX MapKUPYOT?

4. OcHOBHbIE THUIBI TpaBepc. ONUIINTE UX KOHCTPYKIUH, 00JIaCTU MPUMEHE-
HUSL.

5. MauroBsiii mogbeMHUK. Kpurepun paboTOCIOCOOHOCTH MOHTaXHOW Mad-
THI.

6. CriocoObI MOBBIIECHUS TPY30MTOIBEMHOCTA MOHTAKHBIX KPAHOB.

7. Knaccuduxkarusi METOJJOB MOHTaXa.

8. [logpeM ammapaToB Majarollell MavToil: cxeMa MoJIbeMa, COCTaB TaKEeIax-
HOI OCHACTKH, MOPSAAOK BBINOJHEHUS TOJIBEMHOM ONEpalru.

9. IlogbeM anmapaToB C JONMOJIHUTEIBHBIMU pbhlUaraMH: CXeMa IMOAbEMa, CO-
CTaB TAKEJIAXKHOW OCHACTKH, ITOPSIIOK BBIITOJIHEHMS IIOJBEMHOM OIlepanuy.

10. ITogbem ammapaToB BOKPYT IIApHUpA: CXE€Ma MOAbEMA, COCTaB TaKeslax-
HOW OCHACTKM, ITOPSOK BBITOTHEHUS IOJIBEMHOM OIlEpaLlUU.

11. Ilogpem anmapaToB CIOCOOOM CKOJIBKEHHUS: CXEMa MOIbeMa, COCTaB TaKe-
JIAXKHOW OCHACTKH, ITOPSIOK BBIITOJIHEHMS [IOJBEMHOM Ollepaluu.

12. Tlogpem anmapaToB CIIOCOOOM BBDKUMAHHS: CXeMa MobemMa, COCTaB TaKe-
JAKHOM OCHACTKH, MOPSIIOK BBIITOJHEHHS IOBEMHOM Ollepanuu.

13. MoHTaxX TOPU3OHTAIBHBIX aIMapaToB MO MEPEKPHITUAM: CXeMa MoIbeMa,
COCTaB TaKeJIa>KHOW OCHACTKHU, MOPSAJIOK BBIITOJIHEHHS IOJEMHON OIepauu.

14. Knaccudukaius BUA0B, METOJIOB U CIIOCOOOB PEMOHTa 000PY10BaHUS.

Paznes «OCHOBBI TEXHUYECKOI TUATHOCTUKH He(pTEerasoporo o0opyaoBa-
HUS»

1 UTo siBisieTCA LENbIO U 3a1a4aMi TEXHUYECKOTO TMArHOCTUPOBAHMUS?
HazoBute xapakTepUCTHKN JUAarHOCTUPOBAHUS.

2 UYto moHMMAETCs TO/I TUATHOCTUYECKUM 00ECTICYCHHEM TEXHOJIOT Y-
CKHUX MalnH 1 00opyaoBanus? Yto oHO B ceOst BKITIOYALT?

3 JlaiiTe onpeneneHrue TEXHUIECKOro cocTosiuusl. Ha30BUTE BUIBI TEXHU-
YECKOT0 COCTOSIHUSI B 3aBUCUMOCTH OT 3HAYEHUN MapaMeTpOB 00BhEKTa B JaHHBIN
MOMEHT BpemeHu. [1o Bo3neiicTBrEeM KakuX (JaKTOPOB U3MEHSETCS] TEXHUYECKOE
COCTOSTHHE 00bEKTa?

4 Kakue pa3znuyaror q1uarHocTUdecKue (KOHTPOJIUPYEMbIE) mapamMeTphi?
Jaiite ux onpexaenenre. YTo OTHOCUTCS K TAHHBIM MMapameTpam?
5 Knaccudukanys MeTo0B aKyCTHYECKOT0 HEPa3pyLIAIOLEro KOHTPOJIS.

Kakux 00BEKTOB OIIEHUBAETCS TEXHUYECKOE COCTOSTHUE TAHHBIMUA METOaMH Hepas-
PYLIAIOIEr0 KOHTPOJIA?

6 UYro Takoe BUOpoakycTuueckas nuarnoctuka? B uem coctout ee cyi-
HoCTh? [lepeuncnuTe 3a7aun BUOPOAKYCTHIECKOM TUarHOCTHKU. Kakne 00BeKThI
MOJBEPraroTcs JAHHOMY BUAY OLIEHKH TEXHUYECKOTO COCTOSIHUS?

7 Kakune BO3MOXKHBI TOAXObI peanu3alui KOHTPOJISI TEXHUYECKOTO CO-
CTOSIHUS TIO BUOpOAKyCTHUECKUM XapakTepuctukam? Ha uem onu ocHoBanbi? J1jist
KaKUX 0ObEKTOB JJAHHBIE TTOAXO/IbI UCTIOJIb3YIOTCS?

8 Meroabl 00pabOTKH 1 aHAJIM3a BUOPALIMOHHBIX CUTHAJIOB MPU KOHTPOJIE
TEXHUYECKOTO COCTOSIHUS U TMarHOCTUPOBAHUU TEXHOJIOTUUYECKUX MAaIllUH.



9 Kakue paznuyaroT BUJIbl MOAYJISILIMM BUOPOAKYCTUUECKOTO CUTHAJIA?
[TpuBenuTe cCekTpbl MOYJIMPOBAHHBIX KosebaHuil. [IpuBeauTe BpeMEHHYIO peau-
3aI[MI0 MOJIYJIMPOBAHHBIX KOJICOAHUI.

10  Ha xakux 4acToTax BBI3BIBACT PEAKIUIO JIMHEHHON U HETMHEWHOMN Me-
XaHUYECKUX CHCTEM rapMOHHYECKHUE BO3AEHCTBUA ¢ yacToTaMu o1 u w2? [losicauTe
C IOMOIIIBIO PUCYHKOB. YeM OTIIMYaeTCsl TMHEWHAS MEXaHNYeCKask CUCTEMA OT HEJIH-
HEHHOW?

11  Yto moHmMaercs Moj MmapaMeTpuueckKuM Bo30yKI€HHEM KOJIeOaHU?
[IpuBeauTe NpUMepbl MEXAaHU3MOB, B KOTOPBIX MOT'YT BO30Y>K/1aThCsl MapaMeTpuyie-
ckue kosnebanus. Ha kakux gactoTax BbI3bIBACT PEAKLMIO IAPAMETPUUECKON CUCTE-
MBI FTAPMOHUYECKHE BXO/IHbIE BO3/ICHCTBUS C YACTOTAMHU M1 IIPU U3MEHEHUH TIepeia-
TOYHOU (PYyHKLIMHU 1O JTHOOOMY CIIOKHOMY, HO IEPUOJUUECKOMY 3aKOHY C OCHOBHOM
4acTOTOM?

12 KoneOaHus MEXaHHW3MOB Ha pOTOPHOW 4acToOTe U ee rapMoHukax. Hazo-
BUTE MPUYNHBI YBETUUCHUSI aMIIUTY/] KOJIeOaHUI Ha POTOPHOM yacToTe.

13  BrnusiHuE COCTOSIHHMS KOHTAKTUPYIOIINX MMOBEPXHOCTEH HAa BUOPOAKTHB-
HOCTh MaIllMH 1 000pynoBanud. Kak BiusieT abpa3uBHOE U YCTaJIOCTHOE M3HAIIMBA-
HU€ Y U3HAILIMBAHKE NP 3a€JaHNU HA BUOPOAKyCTUYECKHI CUTHAN?

14 Kakwue BUABI pa3pylI€HUs: MOTYT UMETh MECTO MpU a0pa3uBHOM H3HA-
muBaHun? Yto BIUsSET HA BEIMYMHY M3HOca? B Kakux mammHax u o00pyJoBaHUU
HaOmro/1aeTcs abpa3MBHOE U3HAIIMBaHUE?

Paznen «O00opynoBaHue TPAaHCNIOPTA U XPaHeHUs HeQTH U ra3a

1 Uro Takoe Tpacca TpyOOmpoBoja, Mpo(uiib Tpacchl, TUAPABIMYECCKUI
YKJIOH, TOJIHBIN HAMOp, The3oMeTpuieckuil Harop? Kakoii TpyOOnmpoBo Ha3bIBACTCS
MarucTpaibHbIM?

2 KakoBa menp ruapaBinuyeckoro pacuera tpybompoBona? Ilpusenute
OCHOBHBIE pacyeTHbIE TapaMeTpbl Tpyoonposoaa. OnpenesneHne CyMMapHOH MOTEpH
Haropa B TpyOOnpoBo/Ie.

3 ITo TpybomnpoBony nuamerpom d = 511mMm, gymunoi 1 = 120kMm, nepeka-
quBaeTcsi HePTh co ckopocThio ® = 1,5 M/c. KoaduimeHnt rugpaBinueckoro conpo-
tuBiieHust A = 0,029. OnpeaenuTh TUAPABIMYECKAN YKIIOH 1 M TIOTEprO Hamopa h B
TpyOONnpoBOE.

4 Kakoii 3aBUCUMOCTBIO CBsI3aHbI pacxof Q JKUAKOCTH, CPEIHSSI CKOPOCTh
® JBIDKEHHUS €€ IO TpyOomnpoBoay U BHyTpeHHHM nuamerp d tpyOsn1? Ilpm kakmx
CKOPOCTSIX JBUKEHUS KHIKOCTH B TPYyOOIPOBOJIE MOKET BOSHUKHYTh THAPABIIAYC-
CKHI1 yJ1ap, ¥ YeEM OH OomaceH?

3) Ha3nauenne u xnaccudukanus TpyoornpoBoHOi apmartypsl. [IpuBenu-
T€ MPUMEPHI TPUBOIHON U CAMOJICUCTBYIOIIEH 3aIIOPHOM apMaTypHI.
6 N3o00pazute (3CKU3HO) CXEMBI ICUCTBHS MPUBOIHON 3alIOPHOM apMary-

pBI: 3a/IBHKKH, KJIallaHa, KpaHa — B 3aBUCHMOCTH OT Xapakrepa padoTsl 3aTBopa. Jlo-
CTOMHCTBA U HEJOCTATKU apMaTyphl.

7 HasnaueHnne u npuHOMI OEWCTBUS NPEIOXPAHUTENBLHON apMarypel. Kak
Y 3a4€M MPOU3BOAUTCS «IIOAPBIB» MPEAOXPAHUTEIBHOTO KJlanaHa?



8 Meroabl TpoKIagKu TpyOONpPOBOJOB, MPUMEHAEMOE OOOpPYIOBaHUE.
JIOCTOMHCTBA U HETOCTATKU METOOB.

9 Kakune HampskeHUsT BOSHHKAIOT B TeJie TPYObl, HAXOASIICHCS O Jei-
CTBHEM BHYTpPEHHEro naBiieHus (mpuBenute Gopmynsl pacdera)? Kakue u3 nHamps-
KEHHUI Hanbosee onacHbI?

10  Konmpsl TpyOompoBoja XE€CTKO 3akperieHbl. Omnpenenutbh BO3HUKAIO-
IHie HATPSDKGHHS G B TPyOe MpH M3MEHEeHHH Temmepatyps ot t1 = 200 °C mo 2 =
700 °C, a Takske oceBoe yemue N B Tpy0e, eciid [LIOMAAh CeYCHHs CTCHKH TpyObI F
=22 cM® . Moxyis ynpyroctr crami E = 2,1%106 kr/cM®, k09QOHUIHEHT THHEHHOTO
pacummpenust ctanu o = 0,0000120 C-1.

11  TpyGomposox mmHoi | = 50M ymoxen mpu temmeparype t =200 °C.
Onpenenuth ymiuHeHHe A TpyOONpoBOja, €CIM TeMIeparypa MepeKaurnBacMoi
sxuaxocti t = 700 °C, KOA(PPHUIIUEHT TMHEWHOTO PaCIIMPEHUS CTAU O = 0,000012°C.
CanbHuKOBBIE KOMIIEHCATOPBl. HazHaueHne, yCTpOCTBO U MPUHLIUI IEUCTBUS.

12 K kakuM MociencTBUSIM MOTYT IPUBECTU U3MEHEHUS TEMIIepaTypbl Ie-
peKauyrnBaeMoro npoaykTa TpyOOmpoBOja, >KECTKO 3aKperieHHOro B omopax? Kak
n30eXaTh TAKUX MOCIEACTBUM? Y CTPOUCTBO U MPUHITUI PAOOTHI KOMIIEHCATOPOB.

13  IlpuBeaurte mpocTeiline KOHCTPYKIIMH HEMOABIKHBIX U TOABUKHBIX
Onop M NmojaABecok TpyodonpoBoaoB. Kakue ycunus onn Bocipuaumarot? Kak onpene-
JISIFOTCS BEPTUKAJIbHBIE (Q M TOPU30HTAIBHBIE S HArPY3KH, JCUCTBYIOLIME HA OIOPHI?

14 C xakoi uenbo TpyOONnpoBOAbl MOKPHIBAIOT TEIIOBOM m3omisuuen? Ka-
KMMHU CBOMCTBaMM JOJDKHA 0o0nanath m3onauua? HazoBure Hamboisee pacmpocTpa-
HEHHBIE U30JIILIMOHHBIE MaTEPHAJIbI.

IIpumep 3K3aMeHAIIMOHHOTO OHJIETA

1. Knaccudukanys HaCOCOB MO MPUHITUITY TICHCTBUS.

2. Kakne MaccooOMEHHBIE MPOIIECCHl MPOXOAAT B HEPTEXUMHUECKOU 1 HedTe-
nepepadaThIBAIOIICH MPOMBIIIIICHHOCTH.

3. BriObop MarepuanaoB Mpu NPOCKTUPOBAHUU anmapaToB (KOJIOHHBIC, TEII0-
obmenHbIe). TpeOoBaHus kK MaTepHraiam.

4 BnusiHue COCTOSIHUS KOHTAKTHUPYIOUIUX MMOBEPXHOCTEH HA BUOPOAKTUBHOCTD
MaiuH U obopynoBanusi. Kak BiusierT abpa3suBHOE U YCTAJIOCTHOE M3HAIIMBAHHUE U
M3HAIIMBAHUE TIPU 3a€/laHUK Ha BUOPOAKYCTUUYECKUIM CUTHANT?

5 YueOHO-MeTOAMYeCKOE U TPOrPaMMHO-UHGPOPMAIHOHHOE o0ecriedeHne

1 KyrenoB A.M., bapanos [I.A., bytkoB B.B. u n1p. MockoBckuii roc. yH-T
WHX. dKoJjoruu, kadenapa «IIporecchl u anmapaTsl XUMHYECKOW TEXHOJIOTUNY, - M.:
MI'VUD. - 328 c.

2 Cyrak A., B.K. JleouTtseB, B.B.Typkun. IIponeccel u anmapatsl XMMAYECKON
texHosioruu: Yue0. [locodue - M.: U3narenbckuii nentp Axagemus. - 2005. - 224 c.

3 JlanteB A.I'., MuneeB H.I'. Pa3genenne >KMIKMX M Ta30BBIX TOMOT€HHBIX
cMeceil B TapeibyaThiX M HACAJOYHBIX amnmaparax. Y4eOHoe Mmocobue Mo Kypcam,
Kazanb: KI'9VY. 2005. - 200 c.

4 bapanos [[.A. Ilpoueccel u anmapatsl: Y4eOHUK 111 CTyA. TIpod. oOpa3oBa-



Hus,- M: U3a. Lentp «Akanemusi». 2004. - 187 c.

5 Bmagumupor A.U., lllenkynos B.A., Kpyrinos C.A. OcHOBHBIE MPOLIECCHI U
anmapatsl HedTerazonepepadoTku: Yuebd. mocodue st By3oB. - M.: OO0 «Henpa-
buznectientpy. - 2002. -200 c.

6 Karanor Beimyckaemoro obopynoBanusi OAO «Ypantexnoctpoii- Tyiima-
spixuMman. Tom I1.- Ya. - 2005.- 343 c.

7 Ilonukapo WM.U., TIaitnynaun M.I'. Mamusbl U annapatbl XUMHYECKUX
MIPOM3BOJCTB U HedTerazonepepadboTku: Yuebd. M3a. mepepad. u mon. M.: Anbda-M.
- 2006. - 608 c.

8 AxmetoB C.A., CepuxoB T.I1., KyzeeB U.P., baszutor M.W. TexHonorus u
o0opyI0BaHUE MPOIIECCOB MepepadoTku HedpTu U raza: YuebHoe nocobdbue. - CIIO.:
Henpa. - 868 c.

9 Ckob6no A.M., MonkanoB [0.K., Bnagumupos B.A., lllenkynos B.A. Ilpo-
IIECCHI U amnmapaThl HeTerazonepepadoTku U HePTEXUMHUH: YUEeOHUK JIJISl By30B. - 3-
e u3., ne- pepad. v nom. - M: OOO «Henpa-buznectientpy. - 2000. - 677 c.

10 YeproOwsutbckuit M.M. MammHbl ¥ anmapaTbl XUMHYECKUX MPOW3BOCTB.
M.: MammHOocTpoenue. - 1995. - 456 c.

11 AnexcannpoB U.A. Pextudukannontsie 1 aOCOpOIIMOHHBIE amnmapatbl. M.:
Xumust. 1988.- 280 c.

12 OcHOBBI pacyeTa ¥ MPOSKTUPOBAHHUS TETNIOOOMEHHHUKOB BO3YIITHOTO OXJIa-
xnenus: CropaBounuk / A.H. becconnsii, I'.A.[peituep u np.: Ilox ob6mi. pen.
B.b.KynTtsima, A.H.becconnoro. - CI16.: Henpa. - 1996. - 512 c.

13 Entyc H.P., llapuxun B.B. TpyOuaTsie neuu B HeTenepepabaThiBaroIei
U HedTexuMu4eckoil mpomeinieHHOCTH. M.: Xumus. - 2000.-304 c.

14 TlonukapoB N.W. u ap. MamuHbl 1 anmaparbl XUMUYECKUX MPOU3BOJICTB.
M.: MammnHoctpoenue. - 1993. - 386 c.

15 dapamazoB C.A. O6opynoBanue HedTenepepadaTHIBAIOIINX 3aBOJIOB U €T0
skcrutyatarus. M.: Xumus. - 1978. - 352 c.

16 Paxmunesud 3.3. u ap. CripaBOYHUK MEXaHMKA XUMHUECKUX U HEPTEXUMHU-
YeCKUX Mpou3BoACTB. M.: Xumus. - 1985. - 592 c.

17 TumonuH A.C. OCHOBBl KOHCTPYMPOBAHMSI U pacueTa XHUMHUKO-
TEXHOJIOTUYECKOTO ¥ TIPUPOAOOXPAHHOTO 000pyaoBaHus: CIpaBOYHUK B 3-X TOMax.
- Kamyra: U3a. H.boukapeoii. - 2002.

18 Kapaces b.B. Hacocuwie u Bo3myxomyBHbIe cTaHIMH. MuHCK.: Bwicmias
mikoua. - 1990. - 198 c.

19 Kapenun B.A., Munae A.B. Hacocwl u HacocHbIe CTaHITMU. YUEOHUK IS
BVY3oB. 2-¢ u3a. - M.: Crpoiin3aar. - 1986. - 320 c.

20 Bepurun U.C. KomnpeccopHbie 1 HACOCHBIE YCTaHOBKHU. YueOHUK. M.: 13-
naTeabCKui 1eHTp «Axkamemus». - 2007. - 288 c.

21 MuxaiinoB A.K., Mamomenko B.B. Konctpyknun u pacuer neHTpooOex-
HBIX HacocoB. M.: MamunocTpoenue. - 1971. - 303 c.

HNuTepHeT-pecypcsr:
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://www.inventech.ru/lib/triz/triz-0009/
http://www.lib.tpu.ru/cgi-bin/viniti/zgate? Init+viniti.xml,viniti.xsl+rus


http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://e-le.lcg.tpu.ru/public/OTM_0771/index.html
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/
http://www.inventech.ru/lib/triz/triz-0009/

http://www.arbicon.ru

http://diss.rsl.ru

http://www.lib.tpu.ru/resource_mars.htmi

http://elibrary.ru

ProQuest Dissertations and Theses http://proquest.umi.com/login
Elsevier - ScienceDirect http://www.sciencedirect.com
SpringerLink http://www.springerlink.de


http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html
http://www.lib.tpu.ru/BD.html

