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1. Ilean ocBOeHUsI AU CUUILIMHBbI

OcHoBHas 1eJb JTUCHUTUTAHBI «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE
obecrieueHue MPOEKTUPOBAHUS arnmnapaToB OTpacian» — rry0okas
npodeccUOHalIbHAsT  MOJMOTOBKA  CIEHHAINCTa, OOCCIEeUYUBaAIOas  YCIEITHOE
pELIEHNE HUCCIIEI0OBATENIbCKUX, MMPOEKTHBIX, KOHCTPYKTOPCKUX 3a]1a4, BOZHUKAKOLIUX
IpU CO3JIaHWKM HOBOTO OOOPYJOBaHUS JUIsl XUMUYECKUX M HePTEeXUMHUUYECKHUX
MIPOU3BO/JICTB.

OcHOBHBIE 3aa4aMH  JUCIHUIUIMHBI  OMNPENEISAIOTCS  KBaTu(DUKAITMOHHON
XapaKTEPUCTUKOM, B COOTBETCTBHM C KOTOPOM B pE3yJbTaTe W3YyUYECHUS ITAHHOMU
JUCUUIUIMHBI CHEIUATIUCT JIOJKEH 3HaTh OCHOBHbBIC HAINPaBJIEHUS U IEPCIEKTUBbI
pa3BUTUA XUMHUYECKOM H  HEPTEXMMUYECKOW MPOMBIIUIEHHOCTH, BOMPOCHI
MPOEKTUPOBAHMS, SKCIUTYaTAIIMU U UCCIEOBAHUS TEXHOJIOTHYECKOTO 000pY0BaAHUS
XUMUYECKUX U HEPTEXUMHUUECKUX MTPOU3BOJICTB.

B xone neKuMOHHBIX U JTAOOPATOPHBIX 3AHATUM TMOITYUYECHHBIE TECOPETHUECKHUE
3HAHUS YIIIYOJISIOTCS M 3aKPETUISIOTCS] HA KOHKPETHBIX MPAKTUYECKUX MTPUMEpax.

[TonydenHble 3HaHUS JOJDKHBI OOECIEUUTHh OyAyIIeMYy CIEHHAIUCTY BO3-
MO>KHOCTb YCHEIIHON PabOThI MO CHEUATBHOCTH.

3amaueit  gucuMmuinHbl  «KOHCTPYKTOPCKO-TEXHOJIOTMUECKOEe ObOecreueHue
MPOCKTUPOBAHMS  alllapaTOB OTpaciW» SBISETCS TMOJArOTOBKa OakajiaBpa K
MPAKTUYECKON JedarenbHocT 1o  cnenuanbHocTd  15.03.05  «KoHCTpyKTOpCKO-
TEXHOJIOTUYECKOE 00eCTIeueHne MallTHHOCTPOUTEIBHBIX TIPOU3BOJICTBY.

2. MecTto mucuumiunabl B cTpykrype OOII 6akanaspa

JlucuuIuiiHa OTHOCUTCS K YacTH IUKJIA JUCHUIUIMH 1O BeIOOpY Onoka b1.1.35
OOII 6akanaspa.

N3ydenne AUCHUIIMHBI Oa3upyeTcs Ha AUCIUIUIMHAX «BpIcias MaTeMaTuKay,
«Puszuka», «lIpoueccel m ammaparel oTpaciny, «Pacdér TEXHOJIOTHYECKOTO
0o00Opy/IOBaHUSI OTPACIU C MPUMEHEHHEM MPHUKIIATHBIX MPOTPpaMMy», «XHUMHYECKUE

OCHOBBI TEXHOJIOTUYECKHUX IIPOLIECCOBY, «XuMuueckas TEXHOJIOTHUS,
«KoHcTpyupoBanue u pacy€T 3JI€MEHTOB 000PYIOBaHUS OTPACITI.
Huctumuimaa  oOecrieyuBaeT  HM3y4YE€HHE  JIUCIMILIMH: «XuMHYEeCcKoe

CONPOTUBJICHUE MATEPUAJTIOB U 3alllUTa OT KOPpo3um», «I[IpomblluieHHass 3K0I0TUs
otrpacim», «OCHOBBI 00€CTeUeHUsT TEXHOJOTUYHOCTH KOHCTPYKIUW», «IIpoexTHas
JEeSATETbHOCTD

3. IlepevyeHb NIAHMPYEMBIX Pe3yJbTATOB 00y4eHMS 110 AMCHHUILIUHE
(MOyJII0), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHUS
00pa3oBaTeJIbHOM MPOrPAMMBI.



B pesynpraTe OCBOGHHS JAUCHUIUIMHBI (MOAYNS) Yy  OOyyarommxcs
(bopMHpYIOTCA CIENYIOINE KOMIETEHIIMU U IOJKHBI ObITh JOCTUTHYTHI CIEIYIOLIUE
pe3ynbTaThl 00y4eHHs Kak 3Tan (pOPpMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHIIMA:

B pesyabTare

0CBOEHMS
y Ilepeyennb MJIaHUPYEMBIX
Kon oOpa3oBareIbHOM
pe3yJIbTaToOB 00y4eHHUs 110
KOMIIETEeHIIUN NMporpaMmabl
., AUCUMILTAHE
00y4arIunics T0/KeH
001a1aTh
CniocoGeH BHEAPATH U HOIIK-3.1. 3Haer CIIOCOOBI
OCBanBaTL HOBOC BHCJIPCHUS W OCBOCHHS HOBOTO
TEXHOJIOTHUYECKOEC
OIIK-3 TEXHOJIOTHYECKOT0 000pyA0BaHUS
obopynoBaHue

NOIIK-3.2. IlpumeHsieT 3HaHUS 10
BHEJPEHUIO M OCBOCHHIO HOBOIO
TEXHOJIOTUYECKOTO 000pyI0BaHUS
NOIIK-3.3. TlpumeHsieT 3HaHUS 10
OCBOEHUIO HOBOTO
TE€XHOJIOTMYECKOT0 000pyA0BaHUS

4. CTpyKTypa M colep:KaHue AUCHUIIHHBI.

OO6miast TpyI0EMKOCTh JTUCIUIUIMHBI IO OYHON (pOpME COCTaBIISIET 8 3aUeTHBIX
€IVMHHI], COOTBETCTBEHHO, T.c. 288 akamemuueckux yaca, KOTOpPHIC BKIKOYAIOT
ayIUTOpHYI0  paboTy  (IeKuMHM, TPAKTUUYECKUEe U CEMUHAPCKUE  3aHATHUS,
7a00paTOpHBIE 3aHATUSI), a TaKKE CaMOCTOATEIbHYIO paboTy cTyaeHToB. dopma
KOHTPOJIS — 9K3aMEHBI.

CtpykTypa U cojliep:kaHue AUCUUILIMHBI « KOHCTPYKTOPCKO-TEXHOIOTMYECKOE
obOecricueHrEe MPOSKTUPOBAHUS aIllapaToB OTPAcinW» MO CPOKaM M BHUAAM PaOOTHI
oTrpaxkensl B [Ipunoxenun 3.

Coaep:xkanue pa3aejioB TUCHUNIHHBI.
4.1. OcHogHble npuHYyUNbl KOHCMPYUPOBAHUSL ANNAPAMO8 XUMUYECKUX
npoU3800CM8.

HayuHnble OCHOBBI HCCIIEIOBaHUSI U KOHCTPYUPOBAHHUS alMapaToB XUMHUYECKUX
MIPOU3BO/ICTB.

CBA3b TEXHOJIOTUYECKOT'O MPOIECca C KOHCTPYKIKEH anmnapara. Ousnueckoe u
MaTEMAaTUYECKOE MOJAECIUPOBAHUE. DKCIIEPUMEHTaIbHbIC UccieqoBaHusl. OCHOBHBIC
MIPUHIMIIBL ¥ METOJIbl KOHCTPYUPOBAHUS amnmnaparoB XHWMHUYECKUX MPOU3BOJICTB.

4



Ilokazarenn  kauectBa. HopmaTuBHBIE  JTOKYMEHTBI, HUCIIOJIbB3yEMbBIE  IPH
KOHCTPYUPOBAaHUU XUMHUYECKOT0 000pYAOBaHUS.

4.2. Koncmpyuposanue u pacuem meniooOMeHHbIX annapamos, 8 mom 4ucie 8
KOPPO3UOHHOCHOUKOM UCNOJIHEHUU.

Knaccuduxkanus 1 HOMEHKJIaTypa COBPEMEHHBIX TEIJIOOOMEHHBIX anmnaparos.
OcHOBHBIE TpeOOBaHUS, MPEIBSIBISEMbIE K TEIUIOOOMEHHBIM armapaTtaM B XOJe
IPOEKTUPOBAHHUS, U3TOTOBJICHUS U SKCIUTyaTalMi. OCHOBHBIE BUJIbI TETIJIOHOCUTENEH
U BIMSIHME UX XapaKTepUCTUK Ha KOHCTPYKIUIO amnmnapara. Beibop HampaBieHuUs
JABWDKCHUS TEIUIOHOCHUTEJIECH, WX KOHEYHBIX TEeMIIepaTyp M CKOPOCTU JABHXKEHUS.
Otanbl pacyera TEMJI00OMEHHHMKOB, IIeJIb U 33Ja4d KakJIoro Tuma pacyeta. OOmas
cXeMa pacuera TemI00OMeHHHMKOB. IlociaenoBaTelbHOCTh TEIUIOBOTO —pacueTa
anmapaTtoB. OmnpeneneHue KO3(PPHUIMEHTOB TEIUIONEPEaYd U BETUYUHBI CPEIHETO
TeMIiepaTypHOro Hanopa. OCHOBHbIE CIOCOOBI MHTEHCU(HUKALIMU TEMIIO0OMEHA.

CmecurenbHble  TemI0OOMeHHUKH. OO0nacTb  OPUMEHEHHUs, OCHOBHBIC
KOHCTPYKIIMH,  TOCJIEOBATEIbHOCTh  pacyeTa Ha MpUMEpe  HACaJ0YHOTO
TEMJI000MEHHUKA.

PexkynepaTtuBHble  TEIUIOOOMEHHUKH.  3MEEBUKOBBIE  TEIJIOOOMEHHUKH
MOTPYKHOTO W opocuTenbHoro tuma. OO6mact mnpumenenus. KoHcTpykuuu
3MEEBUKOB, Kajlauel, OPOCUTEIBHBIX YCTPOUCTB. IlocienoBaTenbHOCTh TEIIOBOTO,
KOHCTPYKTUBHOTO U THUAPABINYECKOrO pacyeToB. TernaooOMEHHMKH TuIa «Tpyda B
TpyOe», OCHOBHBIE KOHCTPYKIIMH Pa300pHBIX, MOJYpa30OpPHBIX U HEpa3OOpPHBIX
anmapaToB, YCTPOWCTBO W MPHUHIMI HX paboTel. MeToabl WHTEHCU(PUKALUU
TeruiooOMeHa B MEXTpyOHOM mpocTpaHcTBe. [locienoBaTensHOCTh TEIUIOBOTO,
KOHCTPYKTHUBHOTO M THAPABIMYECKOTO PACUETOB.

KoxyxoTpyOuarble Tem1o0OOMEHHHKH, 00JIacTb NPUMEHEHHUS, OCHOBHBIE
KOHCTPYKIIMU, NpUHIUI paboTel. MeTonbl WHTEHCUPUKAIIMU TEIIooOMeHa B
MEXTpyOHOM TIPOCTPAHCTBE W KOMIIGHCAIIMM TEMIIEpaTypPHBIX HAmNpsHKEHUN B
KOHCTPYKIIUH. [TocnenoBaTeabHOCTH TEIUIOBOTO, KOHCTPYKTHUBHOTO "
TUIPABIUYECKOTO PACUETOB.

Butble TemnooOMeHHUKH, 00JIaCTh NPUMEHEHHS, OCHOBHBIE KOHCTPYKIIHUH,
ciocoObl ~ HaBUBKM  TpyOHbIX  myukoB. IlocienoBaTenbHOCTh — TEIJIOBOTO,
KOHCTPYKTHUBHOTO U THIPaBIMYECKOTO PaCUETOB.

TermmooOMeHHUKN ¢ OpeOpeHHBIMU TpyOaMu, 00IacTh TPUMEHEHUSI, OCHOBHBIC
KOHCTPYKIIMU, TpUHIUI paboTel. OCHOBHBIE CHOCOOBI  opeOpeHuss Tpyo,
omnpeaencHue 3PGEKTUBHBIX KOA(D(GUIMEHTOB TEIUIOOTAAYd OpPEOpPEHHBIX TPYO.
[TocnenoBaTenbHOCTH TEMIOBOTO, KOHCTPYKTUBHOTO M THAPABINYECKOTO PACUETOB.

[InacTuH4yaTeie  TEMNIOOOMEHHHWKH, OO0NacTh  MPUMEHEHHS, OCHOBHBIC
KOHCTPYKIIMU U MPUHIHN paboThl. KoHCTpyHpoBaHue Teronepeaaronx MIacThH.
Cxembl peanu3anuy JIBWKEHUS TETUIOHOCUTENEH, MOCIEA0BaTEeIHbHOCTh TEIUIOBOTO,
KOHCTPYKTHUBHOTO (KOMITOHOBOYHOT'O) W THJIPaBIMYECKOTO PaCcUETOB.



[Inactunyato — peOpucCThie TEIUNIOOOMEHHUKH, OO0JacTb HX MPUMEHEHUS,
OCHOBHbBIE KOHCTPYKLIMHM W NPUHLUIN MX paOoThl. OCHOBHBIE CIOCOOBI OpeOpeHus
noBepxHocTed.  OmpeneneHue  >HPEKTUBHOCTH  TEIJIOOOMEHAa  OpEeOPEHHBIX
IIOBEPXHOCTEMN. [TocnenoBaTenbHOCTH TEIUIOBOTO KOHCTPYKTUBHOI'O 51
TUIPABIUYECKOTO PACUETOB.

CnupanbHblie TEMI00OMEHHUKHU, 00J1aCTh MPUMEHEHHUSI, OCHOBHbBIE KOHCTPYKIIUU
u npuHUUn pabotel. CrnocoObl YIUIOTHEHHS TOPLOB CIHUPAIbHBIX KaHAJIOB.
[TocnenoBaTenbHOCTD TEINIOBOIO, KOHCTPYKTUBHOT'O U THJIPABINYECKOTO PACUYETOB.

PexynepatuBHble TEIUIOOOMEHHUKH W3 yrierpadurta u ¢roporuiacta, 00JacTh
PUMEHEHHUs, OCHOBHbIE KOHCTPYKLIUU U NPUHIUI UX padoThl. [TocnenoBarenbHOCTh
TEIJIOBOTO U KOHCTPYKTUBHOT'O PACYETOB.

4.3. Koncmpyuposanue u pacuem 8binapHulx U KpUCMAaIIU3AYUOHHbIX
annapamos, 8 mom yucjie ¢ KOppO3UOHHOCMOUKOM UCHOIHEHUU.

Knaccudukanuys BbIMapHBIX M KPUCTAUIM3ALMOHHBIX amnmnapaToB. OCHOBHbIC
TpeOOBaHUsI, TMPEABABIAEMbIE K PAIMOHAIBHBIM KOHCTPYKIIUSIM BBIIAPHBIX U
KpUCTAJTM3AIMOHHBIX anmnapaToB. Kiaccudukaiys oCHOBHBIX BUIOB yIIapHBaeMbIX
Y KPUCTAJUIM3YIOMINXCS pacTBOpoB. KOHCTpynpoBaHHE M pacyeT OCHOBHBIX Y3JIOB
(rperolmasi ¥ cemapallioHHas KaMmepa, LHUPKYJISIUOHHBIE  TPYyObl M KOHTYPBHI,
cenaparopbl M OpBI3TOYJIOBHUTENN) BBIMAPHBIX U KPUCTALTU3AIMOHHBIX ammnaparos.
KoHcTpynpoBaHue M pacuer BCIIOMOTaTEeNbHBIX Y3J0B (LITyLEpa, y3Jbl BBOAA U
BBIBOJIa PACTBOPOB, CYCIEH3MH, IPEIOLIEro Iapa, KOHAEHCATa M WHEPTHBIX Ta30B)
BBIIIAPHBIX M KPUCTAJUIM3ALMOHHBIX annapatoB. KoHCTpywpoBaHuE U pacuer
BCIIOMOTATENbHBIX y3J10B (IITyLEpa, y3Jibl BBOJIa U BHIBOJA PACTBOPOB, CYCIICH3UM,
IPEIONIEro Mapa, KOHACHCATa U UHEPTHBIX Ta30B) BBIMAPHBIX U KPUCTALTU3AIMOHHBIX
anmnapaTtoB. Pacuet TpyObl BCKUITaHUS BBITIAPHBIX alapaToB.

OOmue  TPUHIUIBI  TEXHOJIOTMYECKOTO0  pacyeTa  BBIMIAPHBIX u
KPUCTAJTM3AIMOHHBIX arnapaToB.

KonctpyrpoBanue TpyOUyaThIX BhIAPHBIX U KPUCTAIIU3AIMOHHBIX alliapaToB C
€CTECTBEHHOM W  MPUHYAUTEIbHOM LHMPKYJSLUUEH, CIOocoObl  OpraHu3aluu
HUPKYJSIIUK, 00JIacTh TMPUMEHEHHS JaHHBIX afmnapaToB, pacyeT KpaTHOCTH
UUAPKYJSAUUU. KOHCTPYKTUBHBIA M THUAPABIMYECKUN pacyeThl JIaHHBIX allapaToB.
[IneHoYHBIE U POTOPHO—IUJIEHOYHBIE AIIAPaThl, OCHOBHBIE KOHCTPYKIUH U MPUHLIUIL
UX pabOThl, KOHCTPYUPOBAHKUE POTOPOB AIIAPATOB M OPOCUTENIEH, KOHCTPYKTUBHBIN
U TUAPABINYECKUN pacueThl.

AmmapaTel  TOTPYKHOTO  TOPEHHs, O00JIacTh TMPUMEHCHHS, OCHOBHBIC
KOHCTPYKIIMU M TpuHUun padotel. KoHcTpynpoBanue 0apOOTEpOB, OMpeesieHHe
[IyOWHBI UX TIOTPY>KEHUS B pacTBOP.

Anmapatsl JJIS  MacCOBOM  M3OTUIPUYECKOW KpUCTAILIM3AIMU, OO0JacTh
MPUMEHEHUSI W OCHOBHBIE KOHCTPYKIIMU KPUCTAJLIU3AaTOPOB IMOBEPXHOCTHOIO H
BaKyyMHOTO THIIOB.



4.4. Koncmpyuposanue u pacuem annapamog 2u0poMexaHuiecko2o pasoeieHus
OUCNEPCHBIX CUCMEM, 8 MOM YUC/Ie 8 KOPPO3ZUOHHOCIMOUKOM UCHOTHEHUU.

OCHOBHBIE THUIIBI aNmapaToB TUIPOMEXAHUYECKOTO PaA3JEIICHHsS IHCIEPCHBIX
CUCTEM.

OCHOBHBIE XapaKTEPUCTUKH AUCIEPCHBIX CUCTEM. MeTonbl W MpuOOphl AJis
aHaJIu3a TPaHyJOMETPUUYECKOIO COCTaBa AUCIEPCHBIX MaTEpUaNoB. MeToabl aHaIn3a
OJISI CKOPOCTEH TYypOYJIEHTHBIX MTOTOKOB.

OcaxaeHue 4yacTull B TMOJ€ JACUCTBUS CWiIbl TskecTH. (OTCTOWHHKHU.
KoHncTpykuuu, 061acTe IpUMEHEHUS, pacyeT FreOMETPUUECKUX TapaMeTpOB.

OcaxkieHue 4YacTUl] B TOJE€ JEWUCTBUS LEHTPOOEKHOM CHUJIBI HHEPILHH.
Hamopabie TuapOnUKIOHBI. Y CTPOWCTBO, MPUHIINAI ACHCTBUS, 001aCTh TPUMEHEHUS.
ITone ckopocTtel B ruApOLMKIOHE. PacyeT pacXxoAHBIX XapaKTEPUCTHK, ITOKA3aTelIeH
paznenenusi. KoHcTpykuuu OarapedHBbIX THAPOLUUKIOHOB. YCTPOWCTBO, MPUHIIUIT
AeicTBuUs, 00JaCTh IPUMEHEHUS BaKyyM-THIPOLIMKIOHOB.

Crpyitable  anmapatel. OOnacTe  NPUMEHEHUs, NPUHUUI  JEHCTBUA,
kiaccudukanus. Pacuet ctpyiiHOro Hacoca.

Hentpudyru u cenaparopsl. O01acTh NPUMEHEHUS, KIacCU(PUKALIMS, TPUHIIUIL
neicTBus, 00JacTh NpUMeHeHus. PacdeT pacXoaHbIX XapaKTepUCTUK U MOKa3aTenen

pas3aeneHusl.
®nortatopel. Teoperuueckue OCHOBBI mporecca (uotaruu. OCHOBHBIE
KOHCTpYKIuu  ¢uiotatopoB.  Hamopubeie  QmoTtatopsl,  BakyyMdaoTaTopsl,

UMITIeJUIepHbIE  (PrIoTaTOphl, ANEKTPOdIOTATOPHI, (GIOTATOPHl C  (QUIBTPOCAMH.
[TpuHIIMTT TEWCTBUS, JOCTOMHCTBA U HEJOCTATKH, 00JIACTh TPUMEHEHUS.

Anmapatel  mbUTeTa3009nCTKH.  OcamuTenbHBIE  KaMmepbl, HWHEPIMOHHBIC
MBUICYJIOBUTENN, IMKJIOHBI, BHUXPEBbIE MbUICYI0oBUTENH. (OO0MacTh MPUMEHEHUS,
MIPUHITUT ICUCTBUS, TIOPSAOK pacueTa, JOCTOMHCTBA U HEAOCTATKH.

Mokpeie nbuteysioButenu. [lombie ckpyOOepbl, HacaJo4yHble, CKpyoOep
Bentypu. O6macts NprMEHEHUS, TOCTOMHCTBA M HEJOCTATKH, ITOPSIIOK pacyeTa.

4.5. Koncmpyuposanue u pacuem CyuuilbHbIX annapamos, 8 mom yucie 8
KOPPO3UOHHOCOUKOM UCNOJIHEHUU.

OOmme TOJOXKEHUS KOHBEKTUBHOM CYIIKM JUCIEPCHBIX  MaTepHajioB.
CoctosiHue paBHOBECHSI MEXKIy BIaXHbIM TrazoM u MartepuaigoM. Cxema
KJIaCCU(PUKAIIMU BJIAKHOTO MaTepuana MPUMEHUTEIBHO K MpOLEeccaM CYUIKH.
MartepuanbHblii 1 TEIUIOBOM OanaHchl. JlmarpaMma BIaXXHOTO rasa, M300pakeHue
cratuku npouecca B 1-X guarpamme. Kuneruka cymku. OnpeneneHue
MPOJOJKUTENBHOCTH Tpouecca. OOmias cxema pacuera CYLIKH JJisi JTUCIEPCHBIX
MarepualioB (OJoK—cxema anroputma pacdera). OmnpenerneHue IBUXKYIIEH CHIIbI
npoliecca CylIKy B MEPUO]T TOCTOSHHON CKOPOCTH.

OnpeneneHue JBWXKYILIEW CHIBI Mpoliecca CYIIKA B Tepuoj, yObIBarolen
CKOPOCTH CyHIKM. MaTeMaThyeckoe ONMCaHue Mpoliecca CYUIKU C IeJIbI0 pacuera
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ABIKyIIe cuibl mporecca Ha D9BM. KoadduimenTs! temno- u maccooOMeHa mnpu
CYILIKE IUCIIEPCHBIX MAaTE€PUAJIOB U UX OIPEEIICHHE.
OnpeneneHue MacCOOOMEHHBIX  KOI(DPUIMEHTOB UM UX  OINpeJescHuE.
OddexTuBHbIC KOIPDUIIMEHTHI TEIIO- U MAaCCOOOMEHA U UX ONPECIICHHE.
Omnpenenenre BpEMEHHU CYIIKH JJIs1 JUCIIEPCHBIX MAaTEPHUAIIOB:

a/ 13 OCHOBHOT'O YpaBHEHHUS TEIJIOOOMEHA;

0/ 13 OCHOBHOI'O YpaBHEHHUSI MacCOOOMEHa.

Knaccudukanus mnpuMeHeHUs CYIIWIBHBIX anmnaparoB B 3aBUCUMOCTH OT
OCHOBHBIX CBOMCTB BBICYIITUBAEMbIX MaTEPUAJIOB.

TexHonornyeckue M TEXHUKO-DKOHOMHYECKHE AacleKThl BbIOOpa crocoda
CYLWIKW. Ammaparbl JJIsl CyIIKHM B HETMOJBMKHOM CIJIO€ /KaMepHbI€, TYHHEJbHBIE,
CYIIWJIKA C OMPOKHUABIBAIOIIMMHUCS TTOJIKAMHU, TYPOUHHBIE W TapeabyaThie CYIIWIKH,
[IAXTHBIEC CYIIWIKHU, BAJIbLIOBBIC U JICHTOUHbIE CYMIMIKY/. KOHCTpYKIIMU CYIIMIOK U
UX pacyeT, ONpeIesIeHue TEOMETPUUECKUX Pa3MEPOB.

KoHcTpykTuBHBIE 0COOEHHOCTH Oapa®aHHBIX CYHIHUIOK. CXeMbl HEKOTOPBIX
TUIIOB BHYTPEHHUX HacaJoK OapaOaHHBIX CyIIMIOK. PacueT GapaOaHHBIX CYLIWIIOK,
OTpEJIEICHHE TE€OMETPUUECKUX Pa3MEPOB.

PacnbuinTenbHble CYIIMIKA M UX KOHCTPYKTHBHBIE O0COOEHHOCTH. DOpCYyHKH
JUISL  PACTIBbUIUTENbHBIX CYIIMJIOK, CXEMbl pACHbUIMTEIBHBIX JIUCKOB, CXEMBbI
CYIIWJIBHBIX  Kamep. Pacuer  pacnbUIMTENBbHBIX  CYIIWJIOK,  OMNpEeleJeHue
r€OMETPUYECKUX Pa3MEPOB.

[IHeBMaTHyeckre CYIIWJIKM M WX  KOHCTPYKTHUBHBIE  OCOOEHHOCTH.
[TneBMaTuueckue TpyObl-cymmiku. CroupajabHble I[HEBMATUYECKUE  CYIINIKU
(cnvpanpHas MHEBMOCYUIWJIKA C LMKJIOHHBIM CENapaTopoM, MHEBMOCYIIWIKA C
TJI0CKOW OuduisspHO crupasiblo, BUXpeBas Cymmika). PacueT MHEBMOCYIIWIOK,
OIPEJIEIICHNE UX TEOMETPUUECKUX PA3MEPOB.

CnupanbHO-BUXPEBBIE CYIIMIKUA U UX KOHCTPYKTUBHBIE OCOOEHHOCTH. Pacuer
CIOUPAILHO-BUXPEBOU CyMIHIIKH. OnpeaeneHre reoMeTpuueCKIX pa3MepoB.

AspodoHTaHHbIE CYIIMJIKM M CYWIWIKM C KHUISIIMM ~ CJIOeM, UuX
KOHCTPYKTHUBHbIE OCOOEHHOCTH. Pacuer a’poOHTAHHBIX CYIIMIOK W CYIIMJIOK
KUITSIIETO CII0S, ONPEeIICHHE TE€OMETPUUECKUX Pa3MepOB.

O06ocHOBaHME TPUMEHEHHUS IJIsl CYIIKM JHUCIIEPCHBIX MATEepUajoB CYLIUJIOK
KUITSIIIETO CJIOSl M CHUPATIBHBIX CYIIMIIBHBIX YCTaHOBOK.

4.6. Koucmpyupoeanue u pacuem peakmopos, 8 mMOM  4Yucie 8
KOPPO3UOHHOCMOUKOM UCNOJIHEHUU.

OcHOBHBIE TOHATHSA W onpenesieHus. KHHETMKAa XHMHWYECKHX ITPOLIECCOB.
MarepualibHbIi U TEIUIOBOM OallaHC XMMHUYECKHX IMporeccoB. OCHOBHBIE THIIbI
PEaKToOpOB.

PeakTophl nepuoAndecKoro AelcTBUs (TOMOT€HHBIE HECTALIMOHAPHBIE PEAKTOPBI).

OnuHOYHBIE PEAKTOPHI IMOJYHENPEPBIBHOTO JeUCTBUSA. OOUHOYHBIE PEAKTOPHI
HENPEPBIBHOTO AEHCTBUSI (TOMOTE€HHBIE CTAllMOHAPHBIE PEAKTOPHI).



TpyOuateie peakTopbl. MeToabl pacueTa pPEaKTOPOB: PEAKTOPHI HACATHLHOTO
CMEIICHUS TEPUOJUYECKOI0 W HEMNPEPBIBHOTO JCHCTBUS, PEAKTOPBI HUAECATBHOIO
BBITECHEHHSI, PEAKTOPBI POMEKYTOUHOT'O THIIA.

Konctpykiun xumuueckux peaktopoB. OCHOBHBIE TpeOOBaHUS, IPEAbSIBISIEMbIC
K pEaKUMOHHBIM ammaparaM. KOHCTpPYKIHMHM KOJOHHBIX peakTopoB: KoHcTpykius
(dbyTepoBaHHON anmapatypbl JUisl CHHTe3a KapOamuaa, KOHCTPYKIIMS PEaKTOPOB C
MEPEMEIINBAIOIINMH YCTPONCTBAMU.

Memanku. Konctpykuuu TpyO4aTthix peakTopoB. KoHCTpykumu 6apOOTa)KHBIX
peakTopoB. KOHCTpYKIIMM pPEAKTOPOB Uil KOHTAKTHO-KATAIUTUYECKUX MPOLIECCOB.
@akTOpbI, BIUIIOMIME HA XOJ KOHTAKTHO-KAaTAJIMTUYECKOrO mporecca. KoHcTpykumnun
PEaKTOPOB C HEMOABMKHBIM CJI0EM KaTajau3aTopa.

AmmapaThl MIaXTHOTO (€MKOCTHOTO) TuMa. TpyOuaThlii KOHTAKTHBINA ammapar I
JNETUJAPUPOBAHUS  LUKJIOTEKCaHoa. AmnmapaTbl MOJIOYHOTO TUMA. ATNnapaTsl
KOMOMHUPOBAHHOTO THUMNA. AmmapaThl € HEMNOABUXHBIM CIIOEM KaTalu3aTopa.
Anmnapatsl ¢ IBUKYIIUMCS CJI0EM IPaHyJIMPOBAHHOTO KaTajlnu3aTopa.

4.7. Koncmpyuposanue u pacuem annapamos co Cl10em 3ePHUCIO020 MAMePUaid, 8
MOM qucie 8 KOppo3UOHHOCMOUKOM UCNOTHEHUU.

Oco0eHHOCTH B3aUMOJIEHMCTBUSL HAa IIOBEPXHOCTH paszzesia razoo0pa3sHou
(xkunkoii) u TBepaoH ¢asz. Knaccudukanus anmapaToB ¢ TBepioi (a3oit mo crocoly
B3auMOJecTBUS (a3. XapaKTepUCTHKA TBEPIOTO 3€pHUCTOr0 MaTepuana. OCHOBHbBIE
y3J1bI AIIAPATOB C HEMOABHKHBIM U IICEBJOOXKUKEHHBIM CIIOEM.

[Ipenenbl cyniecTBOBaHUS ICEBAOOXKUKEHHOIO ci0sl. MUHUMAaNIbHAsE CKOPOCTh
MICEBJIOOKMKEHUS MOHOJMCIIEPCHOTO M MOJUAMCIEPCHOro cioeB. OnpeneneHue
CKOpOCTH BUTaHUA. OHOPOIHOE U HEOAHOPOIHOE TICEBI00KMKEHUE.

OcHOBBI uCTEYeHHs] CBOOOJHOM 3aTOIUIEHHOW CTpyd. OCHOBBI HCTE€UYEHUS
TypOyJICHTHBIX CTPyH B ICEBAOOXKIKEHHbIH cioil. Pacuer pasmepoB Qakena B
TypOyJIEeHTHOM cjoe. Pacuer u KOHCTpyHpOBaHUE Ta30paclpeAesIUTEIbHBIX PEIIETOK.
Oco0OE€HHOCTH KOHCTPYMPOBAaHUS PEIIETOK [JIsi TEPMOJAOMIbHBIX MaTepHaJIOB.
[IpoBasibHBIE U OECTIPOBAJIBLHBIE PELIETKU.

I'mapaBnuyeckoe  CONPOTHUBIIEHUE  AIlapaTOB  C  HEMNOJBMXKHBIM U
IICEBJIOOKMKEHHBIM CIIOSIMU.

Pacyer MuHUMallbHO HEOOXOIUMOM BBICOTHI C TOYKH 3pEHHUS pelaKcaliu
TEMIIEpaTypbl O0XKIXKAIOIIEr0 areHTa W TBEPAOro marepuana. Pacuer MUHUMAaIbHO
HEOOXOJMMOW BBICOTHI CJIOS M3 YCJIOBHUS PaBHOMEPHOCTH OOpabOTKM MaTepuaa.
Pacuet pasmepoB paboueii 30HbI anmapaToB ¢ TICEBIO0KUKEHHBIM CIIOEM.

OcHOBBI pacueTa M KOHCTPYHMPOBAaHHS CEMAPALMOHHOTO IPOCTPAHCTBA
anmnapaTroB C HEMNOJBH)KHBIM M IICEBJIOOKMKEHHBIM clloeM. Meroauka pacuera
CENapalroOHHOIO MPOCTPAHCTBA 0 JUHAMUYECKOMY YHOCY.

OcHOBBI pacyeTa U KOHCTPYMPOBAaHUS Ta30BbIX KaMmep ammnaparoB C
HEMOABM)XHBIM U MCEBI00KUKEHHBIM CIIOEM.



Popma anmapaToB C ICEBAOOXKIKEHHBIM cioeM. [IpuunmHBI HpuMeEeHEHUs
MHOT'OKaMepHbIX annaparoB. KOHCTpyKuuyn MHOTOKaMepHBIX ammaparoB. Ileperokn
JUIsL TBEPAOTO MaTepuaia u3 KaMepol B kamepy. KoHCTpyKuus 1 pacyer mepeTokoB.

YCTpOUCTBO Uil NOJAYUM M BBITPY3KM TBEPAOIO 3E€PHUCTOrO MaTepHalIa.
OcCHOBHBIE KOHCTPYKIIMHU U pacyeT. PerynupoBaHne TEMIIEpaTypsl €10 B anmaparax
C IICEBAO0KUKEHHBIM CIIOEM.

CriocoObl mOJBOJAa M OTBOAA TEIJIa B amnmapaTaXx C 3€PHUCTBIM CJIOEM.
OcoGeHHOCTH TEeMmI000MEHa MOBEPXHOCTH € NICEBA00KUKEHHBIM CII0EM.

NuTeHcuuKkanuss MpoLEeccOB B3aUMOACHCTBHS OXMXKAIOIIEIO areHTa C
YaCTHULIAMU B IICEBIOOKMKEHHOM ciioe. CTpyHHOE NICEBIOOKUKEHUE.

I'panynupoBanne DPOAYKTOB B amnmaparax C IICEBJOOKHKEHHBIM CIIOEM,
MEXaHU3M 00pa30BaHUSl TpaHy]l B TICEBJOOXKMKEHHOM ciioe. Meroauka pacuera
IPaHyJISATOPOB C MCEBAOOXKIKEHHBIM ciioeM. CocoObl oJauu pacTBOpa B armaparhbl
C TICEBJIOOKMKEHHBIM cJoeM. Pacdyer u KOHCTpyHpoBaHHE (POPCYHOK JUIsl MOJa4yu
pacTBopa.

4.8. Koncmpyuposarnue u pacuem KoJOHHO20 000py008aHUsL 05
MACCOOOMEHHBIX NPOYECCO8, 8 MOM HUCTE 8 KOPPOIUOHHOCTNOUKOM
UCNOJIHEHUU.

XapakTepuCTUKU MaCCOOOMEHHBIX MPOILIECCOB PEKTU(UKAIMU U abCOpOIHH.
Konctpykum KoyOHHBIX —anmapaToB. KOHCTpYKIIMM KOHTaKTHBIX YCTPOMCTB.
[TocnenoBaTenbHOCTh  pacyeTa KOHTAKTHOTO  ammapaTra. OJKCTPaKIMOHHBIE
amnrmnapartbl. XapakTepUCTHUKU MPOLECCOB KCTPAKIMKU. ATITIapaThl JAJIs )KUIKOCTHON U
TBepAo(a3zHO IKCTpakiuu. Amnmaparbl IS MPOIECCOB aacopOIMd W HOHHOTO
oOMeHa. XapaKTepUCTUKU MPOLIECCOB aJICOPOIIMU U HIOHHOTO OOMEHA.

5. O0pa3oBare/ibHbIEC TEXHOJIOTHH.

Meronuka npenogaBaHusi IUCUUILTMHBI «KOHCTPYKTOPCKO-TEXHOIOTHYECKOE
o0OecrieyeHUE  MPOEKTUPOBAHUSA  ammaparoB  OTpaciW» U peau3aius
KOMIIETEHTHOCTHOI'O ~ TOAXO0Ja B  M3JIOKEHMM U BOCHPHUIATHM  MaTepuala
IpeyCMaTPUBAET UCIIOJIb30BAHUE CIIEAYIOIINX aKTUBHBIX U MHTEPAKTUBHBIX (OpM
MPOBEICHUS TPYIIOBBIX, HHAUBUAYAIbHBIX, ayJUTOPHBIX 3aHATUNA B COYETAHUHU C
BHEAYJAUTOPHON paboOTOM C 1eibio GOPMHUPOBAHUS M PA3BUTHS MPODHECCHOHATHHBIX
HABBIKOB 00YYarOIUXCS:

— MOJATOTOBKA, MPEACTaBICHUE U 00CYXJIEHUE MPE3CHTAIN Ha CEMHHAPCKUX
3aHSTHSIX;

— OpTraHu3alys U MPOBEICHUE TEKYIIETO KOHTPOJIS 3HAHUN CTYJIEHTOB B popme
0JIaHKOBOT'O TECTUPOBAHUS;
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— TMNPOBENCHUE WHTEPAKTUBHBIX 3aHATUM IO NPOLEAYype MOArOTOBKH K
MHTEPHET-TECTUPOBAHUIO HA CalTax: i-exam.ru, fepo.ru;

— HCIOJb30BAHUE HWHTEPAKTUBHBIX (OPM TEKYLIEro KOHTpOJisi B (opme
ayIUTOPHOTO U BHEAYAUTOPHOIO HHTEPHET-TECTUPOBAHUS,

— MPOBEIACHHE MAacCTep-KJIACCOB CIICLMAJIMCTOB II0 METOAAaM pacyera
TEXHOJIOTUYECKOT0 000PY10BAHMUSL.

VY aenbHbIA BeC 3aHATHM, TPOBOAUMBIX B MHTEPAKTUBHBIX (hOpMax, ompeaeneH
[JIABHOW II€JIbI0  O0pa30BaTENbHOW MPOrpaMMbl, OCOOCHHOCTbIO KOHTHHIEHTA
oOy4Jarommxcs U COAEpKaHUEM JUCHMIUIMHBI «KOHCTPYKTOPCKO-TEXHOIOTUYECKOE
oOecrieueHrue TMPOCKTUPOBAHUS alMIMapaToB OTPACIW» M B IIEJIOM IO JUCHIUILIINHE
coctaBisieT 50% ayIuTOPHBIX 3aHATUH.

6. OuneHoYHBIE CPECTBA /I TEKYILIEro KOHTPOJIS YCIIeBAeMOCTH,
NPOMeKYTOYHOM aTTeCTAIMH 110 UTOTaM OCBOECHUSI JUCHUIJIMHBI U
yueOHO-MeToaruYecKoe odecreYeHne CaMoCTOATeIbHON padoThl
CTYIECHTOB.

B mpomecce o0ydeHuss UCHONB3YIOTCS CIEAYIOUINE OICHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM padOThl CTYAEHTOB, OLICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS
yCIEBAaEMOCTH U MPOMEKYTOUHBIX aTTECTALIH:

- TOJATrOTOBKA K BBIMOJIHEHHUIO PACUETHBIX 3aJaHUI U WX 3allUTa,
- KOHTPOJIb 3HAaHUU TPU MOMOIIH TECTOB.

OOpa3upl TECTOBBIX 3aJaHUi, TEMaTWKa pacyYEeTHbIX pabOT M BapUAHTHI
3aJaHuii, BapHAaHTbl KOHTPOJBHBIX, BapUAHTHl JK3aMEHAIMOHHBIX OWIIETOB,
MIPUBE/ICHBI B MPUJIOKCHUHN 2.

6.1. ®oH/1 O1LIEHOYHBIX CPECTB /JIfl MPOBEIeHUS MPOMEKYTOUHOI aTTeCTAIMU
00y4aIMXCcs M0 JUCUUILIMHE (MOYJIIO0).

6.1.1. IlepeyeHb KOMIETEHUUI ¢ YKAa3aHHEM ITANOB MX ()OPMHUPOBAHMS B
npouecce 0CBOeHUs1 00pa3oBaTe/JbHOMH POrPaMMblI.

B pesynbTare OCBOEHUS NUCHMIUIMHBI (MOAYJS) (GOPMUPYIOTCS CIEAYOLINE
KOMIIETECHIINH:

Kon . .
B pe3yabTare ocBOeHUs 00pa30oBaTebHOI MPOrpaMMbl 00y4ar0IIHIiCS
KOMIIeTeHII!
" A0JI7KeH 00J1a/1aTh

CnocobeH BHCAPATH U OCBAaUBATh HOBOC TCXHOJIOTHYCCKOC OGOpy,[IOBaHI/IC

OIIK-3
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B npouecce ocBoeHuss 00pa3zoBaTeNbHOW NPOrpaMMbl JaHHbIE KOMIIETEHLIUH, B
TOM YHCJI€ UX OTJEJIbHbIE KOMIOHEHTHI, (DOPMUPYIOTCS MOITAIHO B XOJI€ OCBOEHUS
OoOy4YaroIMMMHUCS AUCHUIUIMH (MOAYJ€il), MPakTUK B COOTBETCTBUM C Y4E€OHBIM
IJIAHOM U KaJICHAApHBIM rpadukoM yueOHOTo mpolecca.

6.1.2. Onucanue moka3sareJjieid 1 KpUTEpHeB OLICHMBAHUS KOMIIETEHIIUIA,
(hopMupyeMBIX 10 HTOTaM OCBOCHUS AU CUMILIMHBI (MOYJI51), OMUCAHME HIKAJ

IlokazareneMm oOIeHUBaAHUS

O CHUBaHHA.

KOMIIETEHIIMMA Ha

Pa3JIN9IHbIX

oTarax Hux

dbopMHUpOBaHUS SBISETCS JOCTHKEHUE OOYUYAIOIIMMUCS TUTAHUPYEMBIX Pe3yJbTaTOB
OOy4eHHMsI IO JUCITUTUTHHE (MOYJTIO).

OIIK-3 - CniocobeH BHEAPSTh M OCBaUBATh HOBOE TEXHOJIOTUUYECKOE 000PYI0BAaHUE

Kpurtepuu ouenuBanus

IMoka3artenb
2 3 4 5
NOIIK-3.1. OOyyvarormiics OOyyvarormiics OO0yuaronmiics OOyyvarormiics
3Haer JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
CIIOoCOOBI MOJTHOE ~ OTCYTCTBHUE | HETIOJTHOE YaCTHYHOE TIOJTHOE
BHEJPEHUSA U | WU  HEJOCTATOYHOE | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHUE
OCBOCHUS COOTBETCTBHUE CIICTYIOIIMX 3HAHUU: | CIICAYIOIINX 3HAHWM: | CIICTYFOIINX
HOBOTO CIEeIyIOIINX 3HAHUM: | 3HaHUe CTIOCOOOB 3HaHHE  CTHOCO0OB | 3HAHUM:
TEXHOJIOTHYEC | 3HAHUE CIoco0OB | BHEIPCHHSI U BHEJPCHUS U | 3HaHUe CTIOCOOOB
KOTO BHEJIPEHUS U | OCBOCHHUS HOBOTO OCBOGHHUSI ~ HOBOTO | BHEJPEHUS U
000pyZIOBaHU | OCBOCHHS HOBOTO | TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO OCBOCHUS HOBOTO
o1. TEXHOJIOTHYECKOTO 000pyAOBaHUS.. 000py/ZOBaHUsA., HO | TEXHOJIOTHYECKOTO
000pyI0BaHUA. JlommyckaroTcst | TOMyCKatOTCst 000py10BaHMUs.

3HAYUTENbHbIE HE3HAYHUTETbHbIC cB0OOOAHO

OIIMOKH, TPOSIBIIAECTCS | OMIUOKH, omepupyer

HEZ0CTaTOHHOCTD HETOYHOCTH, NpPHOGPETEHHBIMU

SHaHWH, 1O pAAYy | 3ATPYAHEHHS  TIPH | oo

MoKa3aTene, AQHATUTUYECKUX

oOyyaromuics oreparusx.

UCTIBITHIBAET

3HAYUTEILHBIC

3aTpyIHEHUS npu

OTIEpUPOBAHUHT

3HaHUSMU TP  UX

MEPeHOCe Ha HOBBIC

CUTYallUH.
NOIIK-3.2. OOyuaromuiicst He OO0yuarommiicst OO0yuarommiics OO0yuarommiicst
[Tpumensier yMeeT WIH B JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
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3HAHUA 110 HEJIOCTaTOYHOU HETOJTHOE YaCTUYHOE MIOJTHOE
BHEJIPCHUIO U | CTEIICHU YMEeT COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
OCBOCHHIO MPUMEHSATH 3HAHUS CIIEIyIOIINX YMEHUN: | CIIEAYIOIINX I (13 % 0111704
HOBOTO 10 BHEJIPCHUIO H MIPUMEHSTH 3HAHHS 110 | YMECHUMN: IPUMEHATh | YMCHHUMU:
TEXHOJIOTUYE | OCBOCHUIO HOBOTO BHEJIPEHUIO U 3HAHUSA 10 MPUMEHSATh 3HAHUS
CKOTO TEXHOJIOTHYECKOTO OCBOEHUIO HOBOT'O BHEJIPEHUIO U 110 BHEAPECHHUIO H
o0opynoBanu | 000pya0BaHUS. TEXHOJIOTMYECKOTO OCBOEHHIO HOBOT'O OCBOEGHHIO HOBOLO
S o0opymoBaHUsI. TEXHOJIOTHYECKOTO
TEXHOJIOTHYECKOTO
Jomnyckatorcs o0opy1oBaHUs. 5
3HAYUTCILHBIC YMeHUS OCBOEHBI, 0b0pyAOBaHHA,
OMMOKH, TIPOSABIISAETCS | HO HOIMTYCKAKTCS CcBOOO/IHO
nepupyeT
HCAOCTaTOYHOCTE HE3HAYUTEIbHbIC oriepupye
MEHUH, 10 pA npu TEHHBIMH
y ’ up Ay OIIINOKH, puodpete
MOKa3aTenet, 3HAHUSMU.
oGyuaomiics HETOYHOCTH,
HCIIBITEIBACT 3aTPYAHCHUA IIpH
3HAYUTCIILHBIC AHAITATUICCKUX
3aTPyTHCHUS TIPH oTeparusx,
OIICPUPOBAHHH NepeHOCce YMEHUN Ha
YMEHHUSAMH TPU UX HOBBIE,
nepeHoce Ha HOBBIE
HECTaHIapTHbHIE
CUTYaIINH.
CUTYyaIUH.
NOIIK-3.3. OOyuatomuiics  He | OOyuaromuics OO0yuarommmiics OOyuaromuiicst B
[Tpumensier BIaJiceT  WIM B | BIaJIeET B HEMOJHOM | YaCTUYHO BIIAJICET MOTHOM 0OBeMe
3HaHUs 10 | HEIOCTATOYHOMN o0Bneme HaBbIKAaMU | HaBbIKAMU BIIA/IEET HABBIKAMI
OCBOEHUIO CTCTICHH BJIQJICET | MPUMEHEHUS 3HAHHS | IPUMEHEHUS
MPUMEHSATh 3HAHUSA
HOBOTO HaBbIKaMU [0 OCBOEHHIO HOBOTO | 3HAHUS 1o
10 OCBOEHUIO
TEXHOJIOTHYE | MPUMEHEHUSI 3HAHHS | TEXHOJIOTHIECKOTO OCBOEHHUIO  HOBOI'O
CKOTO 10 OCBOEHHUIO HOBOTO | 000PYIOBaHHUS; TEXHOJoruyeckoro | HOBOTO
000pYyIOBaHU | TEXHOJIOTHYECKOTO JOIyCKaloTCA o0opyaoBaHUs. TCXHOJIOTHYCCKOTO
s. 000pyI0BaHUS. 3HAYUTENbHbIE HaBpikn  0CBOEHBI, | 000pyOBaHUs,
OIIMOKH, TIPOSBISIETCS | HO JOIYCKAKTCA | cB0GOIHO
HEJ0CTaTOYHOCTh HE3HaYUTeNbHbIE orepupyer
BIIQJICHUS HABBIKAMH | OLITHOKH,
. MpUOOpPETEHHBIMU
Mo psAy MOKazaTeneil; | HeTOYHOCTH,
obyJaronuiics 3aTpymHeHHs — npu | SHAHWAMH.
UCIIBITHIBACT AQHAJIUTUYECKUX
3HAYUTEIbHBIC oTepanusx,
3aTpyIHEHUS IIpH | IepeHoce YMEHH Ha
MPUMEHEHUY HABBIKOB | HOBEIE,
B HOBBIX CUTyallUsiX. | HECTaHJapTHBIE
CUTYyaIUH.
[[Ixanbl OLEHWUBAHUS PE3YJIBTATOB MPOMEXKYTOUHOM aTTECTallMd H HX
OIUCAHUA.

dopMa NPOMeKYTOUHOM aTrTecTauuu: 6, 7, 8 ceMecTp 3K3amMeH.
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[TpomexyTouHasi aTTectanus oOydaromuUXcs B GopMe dK3aMeHa MPOBOIUTCS
o0 pe3yJbTaTaM BBINIOJHEHHUS BCEX BHUAOB Y4eOHOH pabOThI, MpPEeayCMOTPEHHBIX
y4eOHBIM IUTAHOM 10 JaHHOW AMCUMIUIMHE (MOJIYI0), MPU 3TOM YUHUTHIBAIOTCS
pe3ynbTaThl TEKYIIETO KOHTPOJSI yCIeBaeMOCTH B TeueHue cemectpa. OlieHka
CTETICHU JOCTIIKCHUS OOYYaloUIMMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOyUYEHHUsS IO
AUCIUILTUHE (MOJYJI0) TPOBOJIUTCS TpPETNoJaBaTeieM, BEAYIIMM 3aHATHS 110
IUCIUIITNHE (MOMYII0) METOJOM DKCIEPTHOH oreHkH. [1o uToramMm mpoMeKyTodHOH
aTTecTalui 10 JUCHHUIUIUHE (MOIYJI0) BBICTABISIETCS OIGHKA «OTJIIMYHOY,
«XOPOIIOY», KYAOBIETBOPUTEIIBHOY» HIIA «HEYIOBIECTBOPUTEITHLHO.

K  mpoMexyTouHoil — arrecTalMi  JOMYCKalOTCS  TOJIBKO  CTYJEHTHI,
BBHITIOJIHUBIIIAE BCE BUIBI y4€OHOM pabOThI, MPeayCMOTPEHHBIE pabodeil mporpaMMon
no nucuuiuinHe «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecTIeYeHHE MPOSKTUPOBAHUS
anmapaToB OTpacim» (MPOLULIH MPOMEXYTOUHBIN KOHTPOJIb, BBHIOJHUIA PACUETHO-
rpaduueckue paboThl, BEICTYIIHIIU C pedepaTom).

DK3aMeH

Ixana oneHuBaHUA Onucanue

Boeimonaensl Bce  BHABI  yueOHOW — palboTHI,
IpeIyCMOTpEeHHbIE  y4eOHBIM  TutaHoM.  CTyjaeHt
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMECHUH,
HABBIKOB TPUBEACHHBIM B TaOJuIlax M[OKa3aTeseH,
OmsTIHo onepupyeT NPUOOPETEHHBIMU 3HAHUSIMU, yMeHm{MHV,
HABBIKAMH, TIPUMEHSIET MX B CHUTYyaIUsIX IOBBIIICHHON
cnoxkHoctd. Ilpu 3ToM MOTYT OBITH JOMYIIECHBI
HE3HAYMUTEJIbHbIC OIIMOKH, HETOYHOCTH, 3aTpyAHEHUS
IpU aHATUTUYECKUX OIepalusax, MepeHoce 3HaHUU U

YMGHI/If/’I Ha HOBBIC, HCCTAHAAPTHBIC CUTYAlIUU.

Boimonnensl  Bce  BHABI  y4yeOHOW — paboThI,
OpeayCMOTpEeHHble  y4eOHbIM  TuiaHoM  CTynaeHt
JNIEMOHCTPUPYET  COOTBETCTBME  3HAHUM, YMEHUM,
HABBIKOB TPUBEJICHHBIM B Ta0MMIaXx I[OKa3aTelen,
X onepupyeT NpPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
OPOTIO HaBblkamMu. [lpy 3TOM MOryr OBITH JONYILIEHBI
OLIMOKH, HETOYHOCTH, 3aTpyAHEHUs pu
AHAJIUTUYECKUX ONepauusax, I[EPEeHOCE 3HAHUW U
YMEHHM Ha HOBBIE, HECTAHAAPTHBIE CHUTYallMH,

HCIIPAaBJICHHLIC ITPU ITOBTOPHOM OTBCTC.

14



Y 10BJIETBOPUTEIBHO

Boimonaensl Bce  BHABI  yueOHOW — palboTHI,
NpeayCMOTpEeHHbIE  y4eOHBIM  TutaHoM.  CTyjaeHt
JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUA,
YMEHUH, HABBIKOB TPHUBEACHHBIM B  TaOIUIaX
nokKaszaTesiei, JOMYyCKalTCs 3HAUYUTENIbHBIC OIIMOKH,
TIPOSIBIIICTCS OTCYTCTBUE 3HAHHM, YMEHUN, HABBIKOB T10
pamy ToKa3aTeleH, CTYJICHT UCTIBITHIBACT
3HAUMTEIbHBIC 3aTPYJHCHUS TIPU  ONCPUPOBAHHH
3HaHUSAMHU M YMEHUSMHU TPU HX TEPEHOCE Ha HOBBIC
CUTYaIlUH.

HeynosnerBopurensu
0

He BbimonHeHn oauH wuiad 0OoJjiee BHAOB Y4YEOHOM
paboThl, MPEITyCMOTPEHHBIX  YYEOHBIM  IUIAHOM.
CTyaeHT JAEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAaHUMU, YMEHUI, HaBBIKOB NPUBEACHHBIM B TaOIMIAX
nokaszaTesiel, JIOMYCKAaIOTCsl 3HAUUTENIbHbIE OIIMOKH,
IPOSBIIAETCS OTCYTCTBUE 3HAHMM, YMEHHUM, HABBIKOB I10
psany IIOKa3areseH, CTYJIEHT UCIIBITHIBAET
3HAUWTEIbHBIE  3aTPYJHEHUS IPU  ONEPUPOBAHHUHU
3HAHUSIMM M YMEHUSMH IIPU UX INEPEHOCE Ha HOBBIC
CUTYALIMH.

®oHIbI OLEHOYHBIX
nporpamme.

CpPeICTB MNPeACTABJIEHbI B NPUWIOkKeHMH 1 K padoueit

7. YueOHO-MeTOAMYECKOE " uHopMaLMOHHOE o0ecrnieyeHue

AUCIUITJINHBI

1. MamvHbl U anmnapaThl XUMHYECKUX MPOU3BOJICTB: YUeOHOE MocoOue JjIsi By30B/
A.C.Tumonun, b.I'.bangun, B.f.Bbopiues,
penakuueit A.C. Tumonuna.- Kanyra: M3natensctso H.®.boukapesoii. 2008. - 872

C.

2. N.N. TlonukapoB, M.I'. TaiiHymiuH MamuHbsl ¥ anmapatbl XUMHUYECKUX
MIPOM3BOJICTB M HedTerazonepepadoTku. Yuebnuk. — Mzm. 2-e. M.: Anbpda-M,

2006.- 608 c.

A) OCHOBHas JIUTEpaTypa:

b) nononnuTenbHas auTepaTypa:

IO.U.I'ycee u np./ Ilog oOmei
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1. Mymraes B.U., Tumonun A.C., Jlebener B.f. Koucrpyupomanue u
pacyeT anmapaToB CO B3BEIIEHHBIM citoeM. — M.: Xumus, 1991. — 343 c.

2. TuMoHUH A.C. OcCHOBBI KOHCTPYUPOBAHUSA 51 pacuera
TE€XHOJOTUYECKOT0 U MPOYHOCTHOrO obopynoBanusd. CnpaBounuk. T. 1, 2, 3.
— Kanyra: M3patensctBo H.boukapeoii, 2001 r. — 990, 980, 990 c.

3. MairHocTpoeHue. DHIMKIoNeAUsl. MaluHbl U anmnaparbl XUMAYECKUX
u Heprexumuyeckux npousBojaAcTB. T 1V — 12 (M.b. I'enepanos u ap. 2004 —
832 c.

B) IPOrPaMMHoOe o0ecnevyeHne 1 HHTEPHET-PecypChbl:
[To BceM pasnenam JUCIHMILTAHBI UMEIOTCS MPHUKIAJIHBIC TPOrpaMMBI pacueTa,
BbITIOJHEHHBIE B cucTteme MathCad.
WNHTepHeT-pecypchl  BKITIOYAIOT  y4eOHO-METOJUYECKHE  MaTepuaibl B
AJICKTPOHHOM BHJIE, TIPEACTABICHHBIE Ha caiTe http://mospolytech.ru B pa3aene
«bubaunoreka»

BapuaHTbl KOHTPOJIBHBIX 33JJaHU# 110 JUCIUILIMHE MPESICTABICHBI HA CaTax:
http.//i-exam.ru, http:// fepo.ru

1. MaTepuajibHO-TeXHHYECKOE o0ecnedyeHue JTUCHMIJIMHBI.

YueOubie naboparopuu kadenpsl «AnmapaTypHoe opopMICHHE U aBTOMATH3AIIHS
TEXHOJIOTUYECKUX MPOU3BOJCTB UMeHH mpodeccopa M.b. I'eHepanoBa» MmoIHOCTHIO
OCHAILIEHbI 000PYA0BaHUEM U MPUOOpPAMHU JIJIsl IPOBEJIEHUS TaOOPATOPHBIX PadoOT.

HMeroTcss METOAMYECKUE YKa3aHUs 10 TPOBEICHNI0O KOHKPETHBIX BUIOB 3aHATHH,
a TaKXe UCIOJIb3YEMbIX B YUEOHOM IMPOIECCE TEXHUYECKUX CPEICTB O0yUEHUS.

Kadenpa pacnosaraer KOMIBIOTEPHBIM KJIacCOM JUIsi MPOBEIEHUS, Kak
CEMUHAPCKUX M MPAKTUYECKUX 3aHATUM, TaK W I BBIIIOJHEHHUS BUPTYaIbHBIX
71a00paTOPHBIX PadoT.

9. Meroan4yeckne peKOMEHIAUNH VISl CAMOCTOSITeJIbHOI padoThI
CTYJAEHTOB

CamocrosiTenpHas padoTa SBISETCS OJHUM W3 BHUJIOB MOJyYeHUS 00pa30BaHUS
OOy4YarOIIMMUCS U HAIPABJICHA HA:

® W3yYCHHE TEOPETHUYECKOr0 MaTepuaia, IOJATOTOBKY K JICKIIMOHHBIM H
CEMUHAPCKUM (TTPAKTUYCCKUM ) 3aHIATHAM

® BBINOJHEHUE KOHTPOJIbHBIX 33JIaHUN

® [OJrOTOBKAa K TECTUPOBAHUIO C MCIOJIB30BAHHEM O0O0I€00pa30BATENHLHOTO
noprana

® HamucaHHE U 3anuTa pedepara mo npeyIoKEHHON TeEMe.

CamocrosTenbHas paboTa CTyJACHTOB IMPEJCTABIIET COOON BaxKHEHIIee 3BEHO
y4eOHOro mporecca, 0€3 MpaBUILHON OpraHu3alu KOTOPOro OOydYaromuiics He
MOKET OBITh BRICOKOKBATH(UITUPOBAHHBIM BBIITYCKHHKOM.
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CTyaeHT MNOKeH TMOMHHTh, YTO TIPOBOAWTH CAMOCTOSATCIHHBIC 3aHATHS
cieayer peryisapHo. O4eHb BaXKHO MPUJIOKHUTh MAKCUMyM YCWIHM, BOJIM, YTOOBI
3aCTaBUTh ceOsl padoTaTh C MOJHOW HArPY3KOM C MEPBOro JAHS.

He cnenyer oTknaapiBaTh pabOTy Takke HM3-3a HEpaOOYEro HACTPOCHHUS WIH
OTCYTCTBHUSI BJOXHOBeHHUs. HacTpoeHue Hy>KHO co3gaBath camoMy. [loHnmaHue
HEOOXOJIMMOCTHU BBITIOJHEHUSI PaOOThl, 3HAHWUE I1I€JIM, OCMBICIICHHE TMEPCIEKTUBBI
OJIaroNpuUsATHO BIUSIOT HA HACTPOCHHUE.

Kaxxaplil cTyieHT JOJIKEH caM IJIaHUPOBAaTh CBOIO CAMOCTOSITENbHYIO padoTy,
UCXOJI1 U3 CBOMX BO3MOXXHOCTEH U MPUOPUTETOB. DTO CTUMYJHMPYET BBHITIOJTHEHUE
paboThI, co3maeT Oojiee CHOKOHWHYIO OOCTAaHOBKY, YTO B HTOIC IOJOXKHUTEIHHO
CKa3bIBA€TCsl HA YCBOGHUU MaTepHaia.

BaxxHo monHee ydecTh 00CTOSTENhCTBA CBOCH pabOThI, YACHUTD, UTO SBIISICTCS
TJIaBHBIM Ha JAHHOM 3Tare, KaKyr MOCIEI0BATEIPHOCTh Pa0OTHl BHIOpATh, YTOOBI
BEITIOJTHUTD €€ JIYUIlle ¥ ¢ HANMEHBIIINMH 3aTpaTaMHi BPEMEHH W SHEPTHH.

Jns miaonoTBOpHOM pabOThl HEMAJIOBAXKHOE 3HAYEHHUE HMEET OOCTaHOBKA,
opranuzanus paboyero wmecta. HyXHO 100MThCA, UYTOOBI MECTO pPadOTHI MO
BO3MOXXHOCTH OBLJIO MOCTOSHHBIM. PaboTa Ha MPUBBIYHOM MECTE JeiaeT ee OoJiee
M1010TBOPHOM. [IpoayKTUBHOCTH paOOTHl 3aBUCUT OT MPABUILHOIO YEpPEIOBAHUS
TpyJa u oTasixa. [loaToMy KakJible yac WM JBa CleayeT aenarh nepepbiB Ha 10-15
MUHYT. BbIXOZHBIE THU Jy4Illle TOCBATUTh AKTUBHOMY OTABIXY, 3aHSTUSIM CIIOPTOM,
MpOryJIKaMd Ha CBEXEM Bo3ayxe M T.1. Jlake MepeKiIloueHre C OJHOr0 BHUIA
YMCTBEHHOM paOOThI Ha JPYTOM MOKET CIIYKUTh AKTUBHBIM OTJIBIXOM.

CtyaeHT AOMKEH MOMHHUTh, YTO B IMpoIlecce OOyYEeHHs] Ba)KHEUIIYIO POJIb
UTpaeT caMmocCTosiTeNbHAas pabora ¢ kHuUro. HayuumTbes paboTaTh ¢ KHUTOH —
BaOKHEHWIIAs 3a7ada CTyJIeHTa. be3 3Toro HaBblka OyJeT YpE3BBIYAMHO TPYIHO
u3y4daTh TPOTPAMMHBIM MaTepwall, HW MHOTO BpeMEHH OyneT MOTpavYeHo
HepalMoHanbHO. PaboTta ¢ KHMroil CKiIaabIBaeTcs U3 yMEHUs 10oJ00paTh
HEOOXOJIMMbIC KHUTH, pa3o0paThCs B HHUX, 3aKOHCIIEKTUPOBATh, BHIOPATH TIJIABHOE,
YCBOUTH U TIPUMCHHTH HA MPAKTHKE.

10.MeToauueckne peKOMEHIAUN JJIS MPenoaaBarTest

OcCHOBHBIM TpeOOBaHUEM K MPENOAABAHUIO TUCITUTUINHBI SBIISACTCS
TBOPUYECKUH, MPOOIEMHO-AHAIOTOBBIN MTOIX0/I, TO3BOJISIONINN TOBBICUTh HHTEPEC
CTYJIEHTOB K COJICPKaHUIO0 YIEOHOTO MaTepuaa.

OcHoBHas (hopma M3yYCHHS] W 3aKPEIUICHHS 3HAHUW TIO0 TOW MUCIUIUINHE —
JEKIMOHHAs W IpakTuyeckas. lIpenogaBaTens NOJDKEH MOCIEIOBATENBHO BBIYUTATH
CTYAEHTAM PSJ JEKUUWA, B XOJE€ KOTOPBIX CIEAYET COCPEAOTOUYUTh BHHMAHHUE Ha
KJIIFOYEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOTr0 Marepuana, a TaKkKe
OpraHM30BaTh MPOBEICHHE NPAKTUUECKUX 3aHSATUA TakuM o00pa3oM, YTOOBI
AKTUBU3UPOBATh  MBIIUICHUE  CTYJICHTOB, CTUMYJHUPOBATh CaMOCTOATEIbHOE
W3BJICYCHUE UWMU HEO0OXOAuMOW HWH(OpMaMU H3 PA3IUYHBIX HCTOYHUKOB,
CPaBHUTEJIbHBIA  AaHAJIM3 METOJOB  PEUICHUN, COIOCTABICHHE TOJYYEHHBIX
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pe3ynbTaToB, (POPMYIUPOBKY M apryMEHTAIMI0 COOCTBEHHBIX B3TJISI0B HAa MHOTHE
CIIOPHBIE MPOOJIEMBI.

OcHOBY y4eOHBIX 3aHSITHI MO AMCLUMIUIMHE COCTABISIOT JIEKIIMU. B mporecce
OOy4eHMs] CTYJIEHTOB HCIOJb3YIOTCS PpPA3JIM4YHbIE BUIbl Y4YEOHBIX 3aHATUH
(aQyIUTOPHBIX M BHEAYJAUTOPHBIX): JIEKIUU, CEMUHAPCKUE 3aHATHUS, KOHCYIbTAIUN U
T.4. Ha nmepBom 3aHsATHM 10 JAaHHOW Y4eOHOW NUCHUILIMHE HEOOXOAMMO O3HAKOMHUTh
CTYJIEHTOB C IOPSJAKOM €€ H3y4YEHHs, PacKpblTb MECTO W POJIb JUCLUIUINHBI B
CUCTEME HayK, €€ MPaKTHYEeCKOE 3HAaueHue, JOBECTU JO0 CTYJIEHTOB TpeOOBaHUS
Kadeapbl, OTBETUTh HA BOIIPOCHI.

[Ipy mnoAroToBKE K JIEKIMOHHBIM 3aHATUSAM 10 Kypcy «HamexHnocts
TEXHUYECKUX CHCTEM» HEOOXOJIMMO MPOIyMaTh IUIaH €ro MPOBEIACHHUS, COEePKaHNe
BCTYIIUTEIIBHOM, OCHOBHOM W 3aKJIIOYMTEIBHOW YACTH JICKIHH, O3HAKOMHUTBHCS C
HOBHHKaMU y4eOHOU M METOINYECKON JINTEPATypPhl, MyOIUKAIUIMU TEPHUOTUIECKON
neyaTu IO TeMe€ JIEKIIMOHHOIO 3aHATHS, OIPENEIHTh CPEeACTBAa MaTepUalbHO-
TEXHUYECKOr0 00eCleYeHus JIEKUMOHHOrO 3aHATUS U MOPSIIOK UX MCIOJb30BaHUS B
XOJI€ YTEHUS JICKIUU. Y TOUHUTD IUIaH MPOBEACHUS TPAKTUYECKOTO 3aHATUSA IO TEME
JIEKIIUH.

B xo0/1€ neKIMOHHOrO 3aHATHS penojaBaresb J0KEH Ha3BaTh TEMY, yueOHbIe
BOIIPOCHI, O3HAKOMUTH CTYAEHTOB C TIEPEYHEM OCHOBHOM M JOMOJHHUTEIBHOU
JUTEPATypPhI 110 TEME 3aHATHUS.

Bo BcTynuTtensHO#M 4acTH JIEKIIMKU 000CHOBATH MECTO M POJIb M3YYaeMOM TEMBI
B Y4eOHOI TUCIMIUIMHE, PacKpbITh €€ MpakThuyeckoe 3HaueHue. Eciu uutaercs He
nepBasi JIEKIMsI, TO HEOOXOAMMO yBSI3aTh €€ TeMy C MNpeAblAylIeil, He Hapylas
JIOTHKH W3JI0KEHUs1 yueOHOoro Marepuana. JIeKiuio cienyeT HaunHaTh, TOJIBKO YETKO
0003HaUMB €€ XapakTep, TEMy M KpPYyr Te€X BOIPOCOB, KOTOphie B €€ xonxe OyayT
PacCMOTPEHBI.

B OCHOBHOM 4YacTH JIEKIIMM CIEIYET PACKPBIBATH COJEPKAHHE YUYEOHBIX
BOIIPOCOB, AKIEHTUPOBATh BHHMAaHHE CTYJEHTOB Ha OCHOBHBIX KaTErOpHsX,
ABJICHUSIX M TIpolleccax, OCOOCHHOCTAX MX MpPOTeKaHUs. PacKpbIBaTh CYIIHOCTh U
coJiep KaHUe Pa3IMYHbIX TOYEK 3pEHUS U HAYYHBIX MOJIXO0/I0B K OOBSICHEHHUIO T€X WJIU
MHBIX SIBJIEHUN U mporeccoB. CienyeT apryMeHTHPOBAaHO 00OCHOBATh COOCTBEHHYIO
MO3UIIMIO0 TIO CIIOPHBIM TEOPETUYECKHM BompocaM. [IpuBoauTh npumepsl. 3a1aBaTh
[0 XOJy H3JI0KEHMsI JIEKIMOHHOIO MaTepualla pPUTOPHUYECKHE BOIIPOCHI U CAMOMY
JaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET aKTUBU3ALIMU MBICIUTEIBHOMN J€ATEeIbHOCTH
CTYJICHTOB, IOBBILICHUIO WX BHUMAaHUS M HHTEpEca K MaTepHally JIEKIHH, €€
conepxkanuto. IlpernogaBaTens [OOJKEH pPyKOBOAUTh padOTOM CTYIAEHTOB 10
KOHCIIEKTUPOBAHUIO JIEKIIMOHHOI'O Marepuaia, IOJYepKUBaTh HEOOXOIUMOCTh
OTpPaXEHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHUN U3ydaeMOU TeMbl, 0CO00 BBIAEISSA
KaTerOPUMHBIM amapar.

B 3akmrounTtenbHOM 4YacTH JIEKIMU HEOO0X0IuMO ChOpMYJIHPOBATH OOIIHE
BBIBOJIbI 10 TEME, PACKPBIBAIOIIUE COACPKAHUE BCEX BOMPOCOB, MOCTABJIEHHBIX B
nexkuuu. OOBSIBUTH TJIAH OYEPETHOTO CEMUHAPCKOTO WIM JaOOpaTOPHOTO 3aHATHS,
IaTh KpAaTKWE PEKOMEHAAUUU [0 IOATOTOBKE CTYACHTOB K CEMHUHApy WIH
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nabopaTopHoii pabote. OmpenennuTs MECTO W BpeMs KOHCYJbTAllUd CTYACHTaM,
MO’KEJIABIIMM BBICTYIIUTh HA CEMHHAPE C JOKJIaJaMu U pedepaTaMu MO aKTyaTbHBIM
BOIIPOCaM 00CYKJ1aeMOU TEMBI.

[lenp mpakTUYECKUX 3aHATHH OOECHEYUTh KOHTPOJIH YCBOCHHUS YUeOHOTO
MaTepuaia CTyJICHTaMH, PacIIupeHUe W YIIIyOJeHHE 3HAHWH, MOJYYCHHBIX UMM Ha
JEKIHUSIX W B XOJE CaMOCTOATEIbHON paboThl. IloBwimieHne 3¢dekTuBHOCTH
NPAKTHYECKUX  3aHATHA  JOCTUTAETCS TIOCPEACTBOM  CO3JaHUS  TBOPYECKOM
0O0CTaHOBKH, pacriojiararomieil CTyJICHTOB K BRICKa3bIBAHHUIO COOCTBEHHBIX B3TJISI0B U
CYKJIEHUH 10 00CYX IaeMbIM BOTIPOCAM, KEITAHUIO Y CTYIEHTOB MOPaboTaTh y JOCKU
IIPU pEIICHUY 3a/1a4.

[Tocne kaxgoro JIEKIIMOHHOTO MW TPAKTUYECKOTO 3aHATUS  ClesaTh
COOTBETCTBYIOIIYIO 3alHMCh B KypHAJIaX ydeTa MOCEIAaeMOCTH 3aHATUN CTYyICHTaMH,
BBISICHUTB Y CTAPOCT YUEOHBIX TPYIIT MPUYUHBI OTCYTCTBUS CTYJEHTOB HA 3aHSTHSIX.
[IpoBOIUTE TPYNIIOBHIE U HHAUBUAYATbHBIC KOHCYJIBTAIIUHA CTYJECHTOB IO BOIIPOCAM,
BO3HMKAIONIUM Yy CTYJCHTOB B XOJ€ WX MOJTOTOBKH K TEKYIICH W MPOMEKYTOUHON
aTTECTAIMH 10 Y4eOHOW NUCIMIUINHE, PEKOMEHIOBATh B TIOMOIIh YY€OHBIE U IPYTHE
MaTepuaibl, a TAKKE CIIPABOYHYIO JTUTEPATYPY.

N3yuenne AUCIUIUTMHBI 3aBEPIIASTCS K3aMECHOM.

[IpenogaBaTens, MPUHAMAIONINI K3aMEH, JJUYHO HECET OTBETCTBEHHOCTH 3a
MPABIJILHOCTH BHICTABJICHUS OIICHKH.
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ITpunoxxenue 1.

CTpyKkTypa U copepkaHue AUCHUIIMHBI « KOHCTPYKTOPCKO-TEeXHOJI0rH4YecKoe o0ecrnevyeHne NPOeKTUPOBAHUS aNllapaToB
oTpacJau»
1o HanpapJeHNI0 NoAroToBKHU 15.03.05 — « KOHCTPYKTOPCKO-TEXHOJI0THYECKOE o0ecTeYeHHe MAIIIUHOCTPOUTEIbHBIX

MPOU3BOJACTB)» (0aKaiaBp)

®opma 00y4eHHs - OUHAasA

Buabi yueOHoii padoThl, BRJIIOYAs Buanbi camocTosiTe/ IbHOM PadoThI DopMbI
Pa3)IeJ'[ CaMOCTOATEJIBHYIO paﬁoTy CTYACHTOB aTrecraunmuu
CTYACHTOB U TPYA0EMKOCTh B
8 gacax
h
(5]
2]
3
E |2 | |I/C| Ja. | CPC | KCP | KP | KII | PTP | Ped. | K/P ) 3
S| 3
3 | 5
O | Z
1.OcHOBHBIE 1910)030007000 3 Y 1 2 - - 4 +
KOHCTPYUPOBaHUSI 000pPY/I0BAHUS
XUMUYECKUX U HEPTEXUMHUECKUX
IIPOU3BO/JICTB.
2.KoncrpyupoBanme wu pacuer | 6 | 1-6| 10 | 18 8 8 +
TeIJI00OMEHHBIX aIllapaToB, B TOM
YUCJIE B  KOPPO3MOHHOCTOMKOM
HUCIIOJIHCHUH.
3. KoncrpyupoBanue u pacuer | 6 |[6- | 8 | 16 8 6 +
CYIIWJIBHBIX almnaparoB, B TOM 12

20




qucCiIc B KOppOSHOHHOCTOﬁKOM
HUCIIOJIHCHHU.

4 KoHCTpyupoBaHHME W  pacyer 12-1 14 | 16 8 8
peakTopoB, B TOM 4YHUCIE B 18
KOPPO3UOHHOCTOMKOM
UCIIOJIHEHHUU.
Bcero 3a 6-ii cemecTp 18 | 34| 50 24 26
5. KoHcTtpynpoBanue u  pacuer 1-9 1 10 | 18 8 8
BBITTAPHBIX u
KpUCTaUIN3AL[MOHHBIX
anmaparoB, B TOM YHCJIE B
KOPPO3UOHHOCTOMKOM
WCITOJIHEHUH.
6.KonctpyupoBanue u  pacdyer 10- | 12 | 16 8 8
anmnapaTroB €O CJIOEM 3E€pHUCTOIO 18
Marepuaia, B TOM 4YHUCIE B
KOPPO3UOHHOCTOMKOM
UCIIOJIHEHUHU.
Bcero 3a 7-i1 cemecTp 22 | 34 16 16
1-4| 8 12 6 6

7.KOHCTpyHpOBaHME W  pacyer
KOJIOHHOTO  OOOpyJOBaHUS NSt
MacCOOOMEHHBIX TIPOIECCOB, B TOM
9ucie B KOPPO3MOHHOCTOHKOM
VCTIOJTHCHUM.
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8.KoHcTpyupoBanue u pacuer
anmapaToB THAPOMEXaHUIECKOTO
pasneneHus AUCTIEPCHBIX CHCTEM, B
TOM YHCJIE B KOPPO3ZHOHHOCTOUKOM
WCTIOJTHCHUM.

5-9

12

Bcero 3a 8-i1 cemecTp

16

24

14

12

HTroro

45

72

108

54

54
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Ipunooicenue 1 k
. . pabouyell npozpamme
MUHUCTEPCTBO HAYKHU U BBICIHETO OBPA30BAHUAPOCCUNCKOU OEAEPALIUN

OEEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXX/IEHWE BBICILIET'O OFPA3OBAHUA
«MOCKOBCKHUM MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

Hanpaenenue noocomosxu: 15.03.05 «Koncmpykxmopcko-mexnonocuueckoe obecneyeHue
MAUUHOCMPOUMETILHBIX NPOUZBOOCTE)
OII (npoghuns): «A6momamusuposanHoe npoeKmuposanue mexHol02U4ecKux npoyeccos u
npou3Bo0Cme»
Dopma obyuenus: ounas

Kagheopa: «Annapamyproe oghopmnenue u asmomamuszayusi mexHoL02UYECKUX NPOU3BOOCE

umenu npogheccopa M.b. I'enepanosar

@OH/] OHEHOYHBIX CPE/ICTB

110 JUCHHILTHHE

Koucmpyxmopcxo—mexnwwzuuecxoe obecneuenue npoekmupoeanus
annapamoe ompaciu

Cocras: 1. IlacopT poHIa OIIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEJCTB!
Ok3amenayuonHvle bunemsl

Dono mecmoswix 3a0aHUT

Cocmasumens:

Jlazymxkun M.I.
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Tab6muna 1
ITIOKA3ATEJ/Ib YPOBH CPOPMUPOBAHHOCTHU KOMHETEHHI/Iﬂ

I[ncum[mma «KOHCprKTOpCKO-TCXHOJIOFI/I‘IGCKOe oOecreueHue IMPOCKTUPOBAHHUSA allIIAPaATOB OTPACJIHN»

dI'OC BO 15.03.05 — «KOHCTPYKTOPCKO-TEXHOJIOIMYECKOE 00eCTIeYeHNE MAIIMHOCTPOUTEIbHBIX MPOU3BOCTBY»

B nporuiecce ocBoeHUst JTaHHON JUCHUIUIUHBI CTYACHT (QOPMUPYET U IEMOHCTPUPYET Cleayrouue npodhecCuoHalbHbIC

KOMITETEHITUN
Texnonorus dopma CreneHu ypoBHEH
Komnerenuuu [lepeyeHb KOMIIOHEHTOB (GbopMHpPOBaHUS | OLIEHOYHOT | OCBOEHHUS KOMIIETCHIIMH
KOMIIETEHIIMA | O CPEeJICTBA
Nupekc | PopmynupoBka
Criocoben NOIIK-3.1. 3maer cmocoOBbl | TeKIuH, U, P,K, |ba3oBeli ypoBeHb:
BHEPATH U BHEJPEHUS M OCBOCHHUS HOBOTO | CAMOCTOATEINb- T, VO BOCITPOU3BOACTBO
OIIK-3 | ocBanBaTh HOBOE TEXHOJIOTUYECKOTO Has paborTa, TOJIyYCHHBIX 3HAHUH B
TEXHOJIOTUYECKOE o0opynoBaHus CEMHUHAPCKUE XOZ1€ TEKYIIETO
o0opyl0BaHKE NOIIK-3.2. IlpuMeHsieT 3HaHUS | 3aHATHS, KOHTPOJIA .
[0 BHEJAPEHHIO M OCBOEHUIO | 1aOOPaTOPHBIE IoBbIIeHHbIH YpOBeHb:
HOBOI'O TEXHOJIOTUYECKOTO | 3aHSTHS TIPAKTHIECKOC
06OpYIoBaHUS MPUMEHEHNE MOy ICHHBIX
MOIIK-3.3. TIpuMeHsieT 3HaHHSA SHAHWH B IPOECCE
o OCBOCHHIO HOBOTO IIOATOTOBKH K
TEXHOJIOTUYECKOTO CEMHHapaum, K
060pyTOBaHUS BBICTYIUICHUIO C
JOKJIaJIOM, K
1abopaToOpHBIM paboTam

**_ CokpateHus: opM OLEHOYHBIX CPEICTB CM. B pruioskeHuu 2 k PIL.
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Hepetteub OUECHOUYHbIX cpedcme no ()ucuulmuﬂe

Tpunosicenue 2
K paboueil npozpamme

_KOHCMDVKmODCKO-meXHOJIOlelléCKoe obecneyeHue NPOEKMUPOGAHUS ANNAPAMO8

ompaciau__
Haumenosanue [IpencraBnenue
Ne OLIEHOYHOTO Kpartkast xapakTtepucTuka O€HOYHOTO OLICHOYHOTO CPE/ICTBA B
OC CpelCTBa CpeacTea dOC
CoBmecTHas JESTSIIEHOCTD TPYIIIBI
00yJarOInXCst u MeJaroru4eckoro
paboTHHKA noJt yIpaBleHUEM
Tlenosas wwm MeIarorndeckoro  paboOTHHKA C  LENbI0 Tema (mpobniema),
1 poJeBast urpa perieHus] y4eOHBIX U TPO(ECCHOHATBHO - KOHLIETILUS, PO 1
(1) OPUEHTHPOBAHHBIX 3a/1a4 IyTEM HIPOBOTO | OKHMIACMBIH PE3yNbTaT O
MOJICIUPOBAHUSI ~ pEaTbHOM  MPOOJIEMHOM K10 urpe
cutyanuu. [lo3BonsieT oOIleHWBATh yMEHUHE
QHAIM3MPOBATH M peliaTh  THUITUYHBIC
npodeccuoHaIbHBIC 3a/1a4H.
[IpoGnemMHOe  3aaHWe, B  KOTOPOM
oOyyJaroneMycsi MpeJiaraloT  OCMBICIUTh
) Keiic-3amaua [peabHYIO Mpo¢eCCHOHANIBHO-  [3a/TaHMsI IJIs1 PEIICHHSI Kelc-
(K-3) OPUEHTUPOBAHHYIO CUTYAIHIO, 3a/1auu
HEOOXOIUMYIO Ui  pelleHHus  JaHHON
pOOIeMBI.
Kpyrabiii cron, OueHouHble  cpeAcTBa,  mno3Bossttonue | [lepedeHb MUCKYCCHOHHBIX
BKJIIOUUTh  OOydYaloIIUXCsi B IpoLecc TEM JJIsl IPOBEACHHUS
3 HOHSSEI;ZC;I;I?H g1 00CYXJIEHUSI CIIOPHOTO BOIPOCa, MPOOIEMBI  [KPYTJIIOrO CTOJA, TUCKYCCHH,
2166;“1 > M OUEHUTh HX yMEHHE apryMEHTHUPOBATH MOJIEMUKH, AUCITYTa,

COOCTBEHHYIO TOUKY 3pEHUSI.

nebaToB
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Pa3Ho ypoBHEBEIE
3a7lauyl U 3aJJaHus
(P33)

PaznuuaroT 3a1a4M U 3aJaHUS:

Q) PETMPOYKTUBHOTO YPOBHSI, IIO3BOJISIOIIHE
OLICHUBATb M JIMATHOCTUPOBATh 3HAHHE
(hakTHUECKOTO Marepuaia (6azoBbIe
MOHATHS, AJITOPUTMBI, (aKTbl)) U YMEHHE
NpaBWIBHO  HCIOJB30BATh  CIECIHUAIBHBIC
TEPMUHBI U TIOHSATHS, Y3HAaBaHHE OOBEKTOB
M3yUYeHHs B paMKaX OTPEIEIIEHHOTO pa3iena
ITUCLIUTUIMHBL,

0) PEKOHCTPYKTHUBHOTO YpOBHS,
MO3BOJISIOIINE OLICHUBATh u
MMarHOCTHPOBATh YMEHHsI CHHTE3HPOBATH,
QHAJTM3UPOBaTh, 0000IIaTh (haKTHUECKUI U
TEOPETHYECKUI Marepuall c
(bopMyIHpoBaHUEM KOHKPETHBIX
BHIBOZIOB,  YCTAaHOBJICHHEM  INPHYUHHO-
CJICZICTBEHHBIX CBS3Cii;

B) TBOPYECKOTO YPOBHS,
MO3BOJISIOIINE OLEHUBATH u
IMMarHOCTHPOBATh YMEHHUS, MWHTETPHUPOBATH
BHAaHUS Ppa3IUYHbIX o0nacrei,
AQpPTYMEHTHPOBAaTh  COOCTBEHHYIO  TOYKY
BpEHMSL.

KommiiekT pa3HOypOBHEBBIX
3a7a4 ¥ 3aJJaHui

PacyertHo-
rpaguueckas paborta
(PT'P)

CpencTBO NPOBEPKH YMEHHMM TNPUMEHSTH
MOJTyYCHHBIC 3HAHUS o 3apaHee
ONpPENICTICHHON METOJUKE JJsi PEelICHUs
3a7a4  WIM 33JaHUd 1O MOIYJII0 WU
TMCITUIIJIMHE B IICJIOM.

KomimiekT 3amanuii s
BBITIOJIHEHUSI paCYETHO-
rpaduyeckoit paboThl

Pedepar
(P)

[IpoayxT CaMOCTOATEIIbHOMN paboTsl
CTYIEHTA, MPEICTABIAIONINNA CO00H KpaTKoe
M3JI0KEHUE B MMACbMEHHOM BHJIE
[OJyYEHHBIX PpE3yJbTaTOB TEOPETUYECKOTO
AHAJM3a OIpECIICHHOW Hay4yHOUW (yueOHo-
MCCIIEOBATEIbCKON) TEMBI, I/€  aBTOP
PacKpbIBaeT CyTh HCCIEIYyEeMOH MpOOIeMbl,
MIPUBOJIUT Pa3IMYHbIE TOUKU 3PEHUS, a TAKKE
coOCTBEHHbBIE B3IJIs bl HA HEE.

Tems! pedepaToB

VYeTHbI onpoc
cobece0BaHueE,
(YO)

CpeacTBO KOHTpOJIS, OPraHM30BAaHHOE Kak
crielMaigbHas ~ Oecela  MEAarornveckoro
paboTHHKAa ¢ OOydYarolmuMCs Ha TEMBHI,
CBSI3aHHBIC C M3Y4aeMOH JUCIUIUIMHON, U
paccyrTaHHOE Ha BISCHEHHE 00beMa 3HAHUI
00YJarOIIerocst Mo ONPEICICHHOMY pa3eiy,
TeMe, mpoOIeMe U T.IL.

Bonpocsl no
TeMaM/paszenam
JUCHUTUINHBI

Tect

(T)

Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHU,
[03BOJIAOILAs aBTOMaTH3UPOBATH
MpOLEAYpPY H3MEpPEHUs YpOBHSA 3HAHUNA H

MeHHH 00yJaromerocs.

Donx TecTOBBIX 3agaHn
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[Tpunoxxenue 4
MPUMEPBI BOITPOPCOB 110 JIUCHUIIJIMHE
«KOHCTPYKTOpPCKO-TEXHOJIOTHYECKOe 00ecnieueHre MPOEKTUPOBAHUS ANINAPATOB
oTpacam»
JJIs1 CAMONOATOTOBKH
Pazoen oucyunaunvr "Koncmpyuposarnue u pacuem meniooomennvix annapamos"

O6uiacTe Ha3HaueHUs U KiaccupuKkalus TEII00OMEHHBIX ammapaTtoB. OCHOBHbIE TpeOOBaHUS,
OpebaBIseMble K  KOHCTPYKLIMSAM  TermooOMeHHHKOB. CoBpeMeHHass HOMEHKJIaTypa
TEII00OMEHHUKOB.

3MeeBUKOBBIE TEIII000MEHHUKH. KOHCTpYKIUS, IPUHLIUT 1eHCTBUSA, OPSIIOK pacyerTa.

Bupel rerionocureneil. JlocTOMHCTBA U HEIOCTATKHU.

TennooOMeHHMKH TN «TpyOa B TpyOe». KoHCTpyKIMS, NpUHIMI AeHCTBUS, IOPSAIOK pacyera.
Cxema pacuera Terio00MeHHbIX annapaToB. Omnpenenenue ko3 GUIUeHTOB

TEIJIOOTIa4uM U K03 (HUIIEeHTa TerIonepeaayn.

KoxyxotrpyOHneie TermoooMmeHHuku. KoncTpykuum sxkectkoro tumna. Kpemnenue Tpydo B
TpyOHBIX nockax. [lopsaok pacuera.

Boei6op HampaBiieHust ABMXKEHUS pabouux cper. OmnpeneneHue CpeJHEero TeMIEpaTypHOTo
Hamopa.

KoxyxotpyOHble TeruooOMeHHuKU. KoHCTpykiuu ¢ miaBaroimied rosnoBkoi, U-oOpasHbiMu
Tpyokamu. Kpemenue tpy6 B TpyOHbIX qockax [Topsaok pacyera.
CMmecuTenbHblEe TEIUIOOOMEHHUKU. YCTPONCTBO, MPUHIMUN AEHCTBUS, 00JIACTh NPUMEHEHUS
0apoMeTpUUECKUX KOHAECHCATOPOB.

Anmaparbl BO3AYIIHOTO OXJIAXAECHUA. YCTpoicTBO, npuHIMn AeiictBus. KoHcTpykuuu Tpyo,
NOPSIZIOK pacyera.

OcHoBHOe ypaBHeHue Teronepenayu. OnpeaeneHne K03pPUIHEHTOB

TEIJIOOTIa4uM U K03 (UIIMeHTa TerIonepeaayu, CpeIHe pa3sHOCTH TeMIIepaTyp.
[TnactunvaTo-pedpucthie TemI000MeHHUKN. KOHCTpYKITMK, 0COOEHHOCTH pacyeTa.

BeiOop HampaBneHus ABWKeHHs pabouux cpern. OnpeneneHue CperHero TeMIIepaTypHOro
Harfopa.

TennooOMEeHHUKN U3 HEMETaNIMUYecKuX marepuanoB. O0gacTh MpUMEHEHHs JOCTOMHCTBA U
HEJ0CTaTKH.

PereneparuBHbie Ter10o0MeHHbIe anmnapaTsl. KOHCTpyKIMH, 001aCTh IPUMEHEHHUS.

Bunel TeruioHocutenei, BbIOOp HampaBlIEHUS JABMXKEHUS TEIUIOHOCUTENEH, OIpeaesieHue
CpelHEN pa3HOCTH TEMIIEPATYD.

CwMmecuTenbHbIe TEMJI000MEHHbIE anmnapaTsl. KoHCTpYyKIMK, 00JaCTh IPUMEHEHHUSL.

TennoBoil u MarepuanbHbIi OanaHc TemooOMeHHoro ammnaparta. KoauuecTBo mepenaBaeMoro
TEIUIa MpU U3MEHEHUH (Pa30BOro COCTOSTHUS U 0€3 U3MEHEHUS.

I'papupuu. O061acTh NPUMEHEHUS, KOHCTPYKIMU, TPUHIIUIT ACHCTBUSL.

[Topsnok pacuera peKynepaTUBHBIX TEIJIOOOMEHHBIX aIIapaToB.
TennoBblie TpyObl, TepMOCU(OHBI. Y CTPOICTBO, MIPUHLUI JICHCTBHUSI.
.CnirpasibHble TEIII00OMEHHUKHU. Y CTPONUCTBO, YIUIOTHEHHUSI, TOPSJIOK pacyeTa.

[TnactuHuyaThle TemIOOOMEHHBbIE amnmaparbl. KOHCTpyKLMH, CHOCOOBI  HM3rOTOBIICHHS.

Konctpykuuu miactus. Ilopsaok pacuera miacTUHYATHIX TEINIOOOMEHHUKOB.
TennoBoil 1 MarepuaiabHbIi OanaHCc TerIooOMEeHHOro ammnapaTta. KonndecTBo nepenaBaeMoro
TEIUIa MpU U3MEHEHUH (Pa30BOro COCTOSTHUS U 0€3 U3MEHEHUS.
[Topsimox  pacdyera  peKkymlepaTHBHBIX  TelmooOMeHHbIX  ammapaTtoB.  Ompenenenue
K02 (D PUITMEHTOB TETUIOOTauu U KOd(hPHUIIMEHTa TeTUIonepeaayn.

Paszoen ()ucuul’lﬂqul «KOHcmpyupoeaHue u pacwem annapanoe ¢ NCEBOOVONCUNCCHHBIM CTIOEMY
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OCHOBHBIE XapaKTEPUCTUKH CJIOS U YACTHI] TBEPIOTO 3€PHUCTOTO MaTepHaa.
[IceBnooXkIKeHUE U IPYTHE CIOCOOBI KOHTAKTUPOBAHHUS TBEPABIX YaCTHUIL C Ta30BbIM
(’KUIKOCTHBIM) TIOTOKOM.

O6unacTh CyIIeCTBOBAHUS MICEBI00KIKEHHOTO clI0sl. MUHUMAaNbHAs CKOPOCTh TICEBAOOKMKEHUS
Y CKOPOCTbh YHOCA.

OaHOPOAHOE U HEOAHOPOAHOE TMCEBI00KMKEeHUE. [1o1anp nonepeyHoro ceyeHus anmnapara.
KoncTpykuuu kopryca annapaToB € MCEBIO0OKHKEHHBIM CIOEM.

KoHcTpynpoBaHue cenapalinOHHOTO IPOCTPAaHCTBA allapaToOB C HEMOABUKHBIM U
MICEBAO0KMKEHHBIM ciioeM. [IyTu ymeHbllieHus yHoca.

KoHcTpyrpoBaHue ra3zoBbix KaMep B anmnaparax ¢ HElOABUKHBIM U IICEBAO0KUKEHHBIM CIIOEM.
KoncTpynposanue razopacnpeneanTeabHbIX PENIETOK.

I'mapaBanyeckoe CONMPOTUBIIEHUE AIIIAPATOB C IICEBI00KUKEHHBIM CIIOEM.

O06nacTh CyIEeCcTBOBAHUS MICEBAO0KMKECHHOTO CJI0sl. MUHUMAaIbHAsE CKOPOCTH TICEBI00KUKEHUS
U CKOPOCTb YHOCA.

O06nacTh CyIeCTBOBAHUS MICEBAO0KMKECHHOTO CJI0sl. MUHUMAabHAs CKOPOCTH TICEBI00KUKEHUS
U CKOPOCTb YHOCA.

OnHOpPOIHOE U HEOAHOPOIHOE TICEBIOOKIDKEeHHE. [Io1mans monepeyHoro ceueHus anmapara.
HcTtedenue cBOOOIHOM Ta30BOM CTPYH U CTPYH, UCTEKAIOIIEH B TICEBIOOKMKEHHBIN CIIOM.

IMPUMEPBI TECTOBBIX BOITPOCOB
10 JUCHUIINHE
«KoHcTpyKTOpCKO-TEXHOI0THYecKOe o0ecnieyeHne MPOeKTHPOBAHNUS ANlIAPATOB OTPACIID)

Paszoen oucyunnunsr «Annapamul cuopomexanuuecko2o pasoenenus OUCNEPCHbIX CUCTNEM»

1. Vxkaxure Haubosee MIPABUIIBHYIO COBOKYITHOCTb croco0oB 3a7laHus
IPaHyJIOMETPUYECKOTO COCTaBa YACTHII.

1) Tabmuusblil crocoO, rucrorpamma, AuQdepeHnnanbHas KpuBas pacnpeesieHus
(MJIOTHOCTH  pacHpeieNieHus) YacTUI MO KPYIHOCTH, HHTerpajbHas KpuBas
pacnpeziesieHus: YacTULl 0 KPyIHOCTH;

2) TabnuuHblii crocob, rucrorpamMma, napaboJHuecKas KpuBas pacrpeesieHust
YacTUIl MO KPYHHOCTH, HHTErpajbHas KpHUBas paclpeesieHus 4YacTul[ II0o
KpPYIHOCTH;

3) T'ucrorpamma, nauddepeHnmanbHas KpuBas — pacnpezeneHus  (IUIOTHOCTh
pacnpeeneHus1) 4acTULl 10 KPYNMHOCTH, MHTErpajbHasi KpUBas pacHpelesIeHUs
YaCTHUII [0 KPYITHOCTH, KPUBasi BEPOSTHOCTH;

4) TabauuHblii criocod, rucrorpaMma, auddepeHnnanbHas KpuBas pacnpeaeneHus
(IJIOTHOCTH pacHpeieNeHrs) YacTUIl IO KPYITHOCTH, KPHUBasi BEPOSITHOCTH;

2. VYxkaxwurte Haubosee MpaBuIbHYIO 001acTh npumeHeHust TpyOku [luto-IIpanaris.

1) U3mepeHue OCpEeIHEHHOro 3HAYEHUS CKOPOCTHM IIOTOKA W CTENEHH
TypOyJIEHTHOCTH;

2) H3mepeHue oCpeJHEHHOIO 3HAaYEHHsI CKOPOCTH MTOTOKA;

3) UsmepeHue OCPEIHEHHOTO 3HAYEHHsSI CKOPOCTHM IIOTOKAa W ITyJIbCALIMOHHOM
COCTaBJISIONICH;

4) N3mepeHne NyJbCAIIMOHHOM COCTAaBISIOMIEH CKOPOCTHM IIOTOKA M CTENEHHU
TypOYJIEHTHOCTH.

3. VYkaxuTe, Ha 4eM OCHOBaH INpHHUMNA JeicTtBust npubopa Koynrepa mis m3mepeHus

IPaHyJIOMETPHYECKOTO COCTaBa YACTHII.
1) M3mepsieTcst CKOPOCTh OCAXKICHUS YACTHUI] TTOJT ICHCTBUEM CHITBI TSXKECTH;
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2)
3)

4)

H3mepsieTcst CKOPOCTh OCaXI€HUSI YacTULL MO/ JEHCTBUEM LIEHTPOOEKHON CHUIIbI
UHEPLUHY;

W3mepsieTcss HpoOBOAMMOCTb KAJIMOPOBAHHOTO OTBEPCTHSI MPU IPOXOXKIACHUU
4yepe3 Hero YacTULIbL.

N3mepstoTest pa3Mephl 4acTUL ¢ TOMOIIBI0 MUKPOCKOIIA.

4. VYkaxure, Kak OT TaOJUYHBIX JaHHBIX 3aJlaHUs T'PAHYJIOMETPHUECKOr0 COCTaBa YaCTHIL
P HEPaBHOMEPHOM Ilare pa3OMBKM JMana3oHa KPYHMHOCTH 4YacTHIl MEpeuTu K
TuddepeHranbHON KpUBOM paciipeesieHus..

)

2)
3)

4)

TabnuuHble JaHHBIE NIPEACTAaBUTH B BHJIE TUCTOIPAMMBbI U alllPOKCUMHUPOBATH €€
IIJIABHOM KPUBO;

[TocTpouTs rpaduk Mpu NoCIeO0BATEIIFPHOM CYMMHUPOBAHNUN TAOJIMYHBIX TAHHBIX;
TabnuuHble JaHHBIE pa3feluTh Ha JJIUHY COOTBETCTBYIONIETO WHTEpBalia
KPYIMHOCTH YacTHUIl U TIOJYyYEHHOE 3HAYEHHE OTJIOKHUTH Ha rpauKe U3 CepeuHbI
MHTEpBaja, MOJyUYE€HHbIE TOUYKH allMPOKCUMHUPOBATH IIJIABHOM KPUBOM;
TaOnuuHble JaHHBIE OTJIOXKUTH U3 CEPEIUHBbl COOTBETCTBYIOUIMX MHTEPBAJIOB Ha
ocu abcIuce U NOTy4YeHHbIE TOYKH COeIMHUTD IJIaBHOM KPUBOM.

5. Vkaxure HauOosiee NpPaBUWIIBHOE OMNpEAETICHHE NPUHIMNA JEHCTBUS U BO3MOXHOCTH
u3Mepenus TpyOku [Turo-IIpaaras.

1)
2)
3)

4)

Ha ocHoBanumn HU3MCPCHUSA NUHAMHUYCCKOI'0O Halopa OHpCACIACTCA OCPCIHCHHOC
3HAYCHUC CKOPOCTHU IMOTOKA;

Ha ocHoBanuu HU3MCPCHUSA CTATUYCCKOTO HAIlOpa OIPCACIIICTCA OCPCAHCHHOC
3HAYCHUC CKOPOCTHU IMOTOKA;

Ha ocHoBanum HU3MCPCHUA PA3HOCTU AUHAMHUYCCKOI'O M CTATUYCCKOTO Haropa
OonpeacsICTCA OCPEAHCHHOC 3HAYCHHUE U ITYJIbCAlITMOHHAA CKOPOCTH IMMOTOKA,

Ha ocHoBanum HU3MCPCHUA PA3HOCTU AUHAMHUYCCKOI'O M CTATUYCCKOTO Halopa
OnpeacsICTCA OCPECAHCHHOC 3HAYCHUC CKOPOCTH IMOTOKA.

6. VYkaxure HanOoJiee IPABUIBLHOE OIPEEIICHUE CTENEHU TyPOYJIEHTHOCTH IIOTOKA.

1)
2)
3)

4)

Crenenp TypOyJNEHTHOCTH TIOTOKA — O3TO OTHOIICHHE IMyJIbCALIMOHHON
COCTaBIISIIOLIEHA CKOPOCTH MOTOKA K CPEIHEN CKOPOCTH;

Crenenp TypOyJIEHTHOCTH TOTOKa — O3TO OTHOIIEHUE CPEAHEKBAAPATHYHOTO
3HAa4YEeHHsI CKOPOCTHU MOTOKA K CPeIHEN CKOPOCTH;

Cremnenpb TypOYJIEHTHOCTH MOTOKA — 3TO OTKJIOHEHUE CKOPOCTH B JaHHOM TOYKE
OT CpPEIHEro 3HaYEHUsI CKOPOCTH;

Crenenb TypOYJIEHTHOCTH MOTOKAa — 3TO OTHOIIEHHE MTHOBEHHOTO 3HAUCHUS
CKOPOCTH K CpeJHEN CKOPOCTH MOTOKA.

7. VYkaxuTe, OT 4ero B NEPBYIO OYEpEIb 3aBHUCUT IIPOU3BOAMTEIBHOCTH OTCTOMHHUKA IO
paszensieMon CyCIEH3UU.

)
2)

3)

4)

IIpou3BOAUTENBHOCTE OTCTOMHMKA II0 PA3ACIIEMOM CYCIIEH3UM 3aBHCHUT B
HEPBYIO OUYEPEb OT €r0 00BEMA;

[Ipon3BOAUTENBHOCTh OTCTOMHMKA IO Pa3JEiIsieMON CYCIIEH3UM 3aBHCHUT B
IIEPBYIO OYEpeb OT ILIOIIAN TIOBEPXHOCTU OCAXKICHHUS;
IIpou3BOAUTENBHOCTE OTCTOMHMKA II0 PA3ACIIEMOM CYCIIEH3MM 3aBHCHUT B
IEPBYIO OYepeb OT IUIOLIAAH ITIOBEPXHOCTH OCAXACHUS U CKOPOCTU OCaXIACHUS
YaCTHIL;
IIpou3BOAUTENBHOCTE OTCTOMHMKA II0 PA3ACIIIEMOM CYCIIEH3UM 3aBHCUT B
IIEPBYIO O4Yepesib OT €ro 00beMa U CKOPOCTU OCAXKICHUS YaCTULI.
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8. VYkaxwure, OT 4ero B nepByr O4€peb 3aBUCUT IIPOU3BOAMTEIBHOCTh TMAPOLUKIIOHA TI0
paszensieMon CyCIEH3UU.

1)
2)
3)

4)

JunamMerpa MUIMHIAPUIECKON YaCTH KOPITyCa U JABJICHUS B MTUTAIONIEM MaTpyOKe;
JlnameTpoB BEPXHETO M HIXKHETO CIIMBHBIX MATPYOKOB;

JrameTpa UMIMHIPUYECKOW YacTH KOpIyca M Yria KOHYCHOCTHM KOHHYECKOH
4acTU KOpILyca;

JnameTrpa BEpXHETO CIMBHOTO MAaTpyOKa M JABJICHHS B TUTAIOIIEM MAaTPyOKe.

9. VYkaxwure 3a CUET Yero B IEPBYIO OUYEpeb YBEIUUUTCS KOHLIEHTPALUS TUCIEPCHOM (ha3bl
B CTYIIEHHOM NPOJIYKTE€ T'MIPOLMKIOHA (HIKHUM CIMB) NPU HOCTOSHHOM JIHaMeTpe
HWJIMHIPUYECKON YacTH KOopITyca.

1)
2)

3)
4)

3a cyeT yMEHBIIEHHUS yIila KOHYCHOCTH KOHUYECKON 4acTU KOPILyca;

3a cuerT yBENMYEHHS JIABJICHHS B IUTAIOMIEM (BXOJHOM) MaTpyOke
TUJIPOLIMKIIOHA;

3a cyeT yBeJIMUEHUs AMaMeTpa BEPXHEro CIMBHOIO MaTpyoka;

3a cyeT yMEeHbILIEHHs TUaMeTpa HUXKHETo (IECKOBOI0) pa3rpy304HOro narpyoka.

10. Vkaxxute Haumbonee NpaBWIbHBIM IEpedeHb MoKa3aTened padoThl T'MIPOLMKIOHA,
KOTOPBIA MOXET OBbITh paccuuTaH C HCIHOJBb30BAaHUWEM IMOHATHS T'PAaHUYHOIO 3€pHa
paszeneHusl.

)

2)
3)

4)

KoHnnenrpanuss 1 rpaHyJIOMETpUYECKHUH COCTaB YacTHI] JUCHEpCHOM (as3bl B
OCBETJIICHHOM U CTYILIEHHOM IIPOAYKTE;

[Ipon3BOAUTENBHOCTD 110 OCBETIICHHOMY U CTYLIEHHOMY ITPOJIYyKTaM;
['panynomMeTpruecKuil cocTaB 4YacTUI] JUCIEPCHOM (ha3bl B OCBETICHHOM MU
CT'YILLIEHHOM IIPOJYKTE;

KonuenTpanus nucnepcHoi ¢a3bl B IPOIYKTax pa3aesieHHs.

11. Kak cooTHOCSTCS AaBJ€HHs IOTOKOB B CTPYHHOM anmnapare?

)
2)
3)

4)

JaBnenue paboyero motroka OoJblI€ JAABJICHUS WHKEKTUPYEMOrOo IIOTOKAa U
MEHBbIIIE JIABJICHUS CMELIAHHOTO ITOTOKA;

JlaBneHne CMEIIaHHOTO MOTOKAa MEHbIIE JABJICHHUS paboduero moToka M Oosblie
JTaBJICHUS] UHKEKTUPYEMOT0 MIOTOKa;

I[aBJ'IeHl/Ie HHXXCKTUPYEMOI'O IIOTOKAa MCHBIIC JaBJICHHA pa60qer0 IIOTOKa H
OoJiblIIe JaBJICHUS] CMEIIaHHOIO IIOTOKA;

JlaBrieHre CMEIIAHHOTO TIOTOKAa MEHBIIE JABJICHUS PadO4yero MOTOKAa M MEHBIIe
JTaBJICHUS] MHKEKTUPYEMOTO MOTOKA.

12. B kakoMm ciyyae meiaecooOpa3HO MPUMEHSTh LEHTPU(DYTH WUIM THUAPOIMKIOHBI, a HE
cemnapaTopsi?

1)
2)

3)
4)

Ecnu pa3zmep wactuil nucnepcHoit ¢asbl 60iblIe MAKCUMAIBHOTO KPUTHYECKOTO
pasmepa 4acTHIL;

Ecin B CycneH3MM COIEP)KUTCS 3HAYUTEIIBHOE KOJIMYECTBO MEJIKOJUCIIEPCHBIX
YaCTHII;

Ecnu HeoOxoauMo pa3fensiTh SMYJIbCHH;

Ecnu ocHOBHAs Macca 4acTul] MEHBIIE MIPEJIEIBHOTO pa3Mepa, OIPeeIsieMoro u3
yCIIOBHSI BO3MOYKHOCTH BO3HUKHOBEHUS AU Dy3un.

13. YkaxkuTe Ha 4eM OCHOBaH MPUHIIUI UMIIEJUIEPHON (hIOTaIUH.

)

WmnennepHas @uorauus OCHOBaHa Ha TOM, YTO BO3AYLIHbIE IY3bIPHKU
00pa3yloTCsi B BOJIE 3a CUET BBIJICJIEHHUS W3 HEe PACTBOPEHHOIO BO3AyXa IO
JIEHCTBHEM BaKyyMa,;
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2)

3)

4)

WNmnennepHas (¢iortanus OCHOBaHa Ha TOM, 4YTO pasieisemas IyJbla
IpeBapUTEIbHO HACHIIIAETCS BO3IYyXOM M0/ M30BITOYHBIM JaBJICHHEM, a 3aTeM
BBIIyCKaeTCs BO (DJIOTALMOHHBIN pe3epByap, HaXOJAIIMNCA 1OJ aTMOC(HEPHBIM
JIaBJICHUEM;

WNmnemnepHas Quotanuss OCHOBaHAa HAa TOM, 4YTO BO3AyX IOAAETCsl BO
BCAaChIBAIONIYIO TPyOy Hacoca;

Wmnennepnas ¢Qaorauuss OCHOBaHA HAa MEXaHMYECKOM JIUCIEPTrUpOBaHUU
BO3/lyXa B IIyJbIIE.

14. VYkaxwure, Kak yCTpPOEH (QUIBTP-IIPECC aBTOMATU3UPOBAaHHBINA KamepHbli THa GITAKM.

1)

2)

3)

4)

@uiIbTp-nipecc aBTOMAaTU3UpoBaHHbIN KaMmepHbli Tuna PIIAKM cocroutr wus
KOMIUIEKTa TOPU30HTAIBHBIX (QWIBTPYIOIIUX IUIUT, PACIOJIOKEHHBIX MEXKIY
BEpXHEHN YIIOPHOU IUIUTOM U HUKHEW Ha)KUMHOU;

@uibTp-pecc aBTOMAaTU3UpPOBaHHbIM KamepHbl THna PIIAKM cocront wu3
KOMIUIEKTa BEPTHKAJIBHO PACIOJIOKEHHBIX NPSMOYTOJIBHBIX (HIBTPOBAIBHBIX
IUINT;

@uiIbTp-nipecc aBTOMAaTU3UpoBaHHbIN KaMmepHbli Tuna PIIAKM cocroutr wus
BEPTUKAIBHOTO  IUIOCKOTO  (WIBTPOBAJIBHOTO  JJIEMEHTa  —  JIHCTA,
NPEJCTaBISIONIEro co00i KecTKUi Kapkac W3 TpyObl WM IpOKaTa, BHYTPH
KOTOPOTO PACIOJI0KEH )KECTKUI APEHAXKHBIN BKJIabIIIL;

@uibTp-nipecc aBTOMaTU3MpoBaHHbIM KamepHblil Tuna ®IIAKM npencrasiser
€000l BEpPTUKAIBHBIN MUJIMHAPUYECKUI KOPITYC C KPBIIIKON U JHUILEM, MEXIY
KOTOPBIMH ITOMEIIECHA PElIeTKa, B KOTOPOU KpenaTcs: (GUIbTPOBAIbHbIE TATPOHBI.

15. BeiOepute Hanbo1ee NOJTHYIO XapaKTePUCTUKY OCaJAUTENILHOTO HEHTPU(PYTUPOBAHUSI.

)

2)

3)

4)

OcamutenpbHOE  IIEHTpUPYTUpPOBAHUE — BBIACIEHHWE TBEpHod (da3pl W3
MaJIOKOHIICHTPUPOBAHHBIX CyCHeH3Mi (KoHuIeHTparus 10 5% o06). s storo
mpolecca HMCHOJNB3YIOTCS OCBETVISIIOIIME IIIHEKOBble HEHTpUudyru, TpyOdarbie
HeHTpU(PYrH W SKWAKOCTHBIE  CemapaTopbl  C  TapenbyaTbIMM WX
IITMHIPAYECKUMH BCTaBKaMHU;

OcanuTenbHoe HEHTPU(PYTUPOBAHUE MPOBOJAT B CEMapaTopax-CryCTUTENsX, U3
POTOPOB KOTOPBIX OCAIOK B BUJE KOHIICHTpAaTa HENPEPHIBHO OTBOJUTCS Uepes3
coruta. Konuentparus tBeproit ¢assl — ot 2 10 30% 00.;

OcanutenbHOE EeHTpUyTUPOBAHNE - paszesieHue CYCIICH3U U
HEeHTpU(YyTUPOBAHHEM B nepGoprupoBaHHBIX poTopax HEHTpUyT
MIEPUOINYECKOTO U HETIPEPBIBHOTO JIEUCTBUS;

OcanuTenbHOE neHTpudyrupoBaHue — pazneneHue cpenHe- "

BBICOKOKOHIIEHTPUPOBAHHBIX CYCIeH3ud. Jlig MpoBeAeHWs 3TOro mpouecca
OOBIYHO HCIIONB3YIOT OOE3BOXKMBAIOIIME M YHUBEPCAIbHBIE OCAJAUTEIIbHBIC
IIHEKOBbIE LEHTpU(DYTrH, pexe — LHEHTPUPYTH NEPUOAMYECKOTO IEHCTBUS C

PYYHOH WM MEXaHUYECKOU BBIIPY3KOM OCaJKa.

16. Yxaxute HanbOosee MpaBUIBHBIN MEepeYeHb CHJI, OKA3bIBAIOIINX OCHOBHOE BIIMSHHE Ha
MIPOILIECC pa3/ieNieHUs] B TaApEIb4aToOM CerapaTope.

)
2)

3)

Ha mpomecc pasmeneHuss B TapelbyaTOM CeMapaTtope OCHOBHOE BIIMSHUE
OKa3bIBACT IICHTPOOECKHASI CUJIA M CUJIA TSHKECTH,

Ha mnpouecc pasneneHus B TapeiabuaTOM Celaparope OCHOBHOE BIIASHUE
OKa3bIBACT IICHTPOOECKHASI CUJIA M CUJIA TPEHHUSI,
Ha mpomecc pasmeneHuss B TapelbyaTOM CeMapaTtope OCHOBHOE BIIMSHUE
OKa3bIBaeT cuiia TpeHus u cuia Kopuonuca;
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4) Ha mporecc paszieneHusi B TapeibyaTOM CemapaTope OCHOBHOE BIIMSHHE
OKa3bIBaeT IIEHTpOOEeKHas cuiia U cuita Kopuomuca.

17. Vkaxute Haumbonee NpaBWIbHBIM MEepeyeHb W3MEHEHUWH TOKaszaresneil  paboThl
IIBUIETA30BOI0 IIMKJIOHA M BHUXPEBOIO NBUICYJIOBUTENSA, KOTOPBIE IPOU3OUAYT IIpU
YMEHBIIEHUU JUaMeTpa KopIryca.

1) [lpu ymeHbLIeHHH THaMeTpa KOPIyca YBEJIWYUTCS KOHLIEHTpALMs TBepAon (asbl
B OYMILIEHHOM ra3e U yMEHBUIUTCS IPOU3BOJAUTEIBLHOCTD allapara,

2) Ilpum ymeHpIIEHMM IHaMeTpa KOpIyCa YMEHBIIWTCS KOHLEHTpauus TBEPIOH
(a3pl B OUMILIEHHOM Ta3€ U YBEIUYUTCS MPOU3BOJUTEIBHOCTD alllapaTa;

3) Ilpu ymeHblIeHHN JUaMeTpa KOpIlyca YBEIUYMUTCS KOHLEHTpauus TBepAoH (azbl
B OYMILIEHHOM Ia3e U yBEIUYUTCS IPOU3BOJAUTEIBLHOCTD allapara;

4) Ilpu ymeHbIIEHHH JIuaMeTpa KOpIyca YMEHBUIMTCS KOHILIEHTpalus TBEpHOil
(a3pl B OUMILIEHHOM Ta3€ U YMEHBIIUTCS IPOU3BOIUTEIBHOCTD allapara.

18. Ilpu pacuere nuamerpa paboueil 30HbI BUXPEBOI'O MBUICYJIOBUTEIS B KAKOM JIMAa30He
BbIOMpAETCsl CKOPOCTh B paboueit 30He?
1) Ckopoctb BbiOupaercs B quanazone ot 20 10 25 m/c;
2) CkopocTth BbIOHpaeTcs B 1uama3one ot 12 qo 18 m/c;
3) Cxkopocth BeIOMpaeTcs B Auana3zone ot 5 10 12 m/c;
4) CxkopocTs BeIOMpaeTcs B auama3one ot 15 mo 20 m/c.

19. Ykaxxute HambOojee NpaBUIBHOE OIpeAeNieHUe MNPUHLUIA JEHCTBUS TypOYyJIEHTHBIX
ra3onpoMbIBATEIEH.

1) [lpuHuun nelcTBUS STUX annaparoB OCHOBAaH HAa B3aUMOJICHCTBUHU YacTHUI C
JKUJKOCTBIO Ha TOBEPXHOCTU HACAJIKH;

2) IlpuHnun naedcTBHUS HSTHX anmaparoB OCHOBAaH HAa HWHTCHCUBHOM JIpOOJICHUHU
ra30BbIM IOTOKOM, JIBHXKYIIMMCSI C BBICOKOW CKOpocThio (mopsiaka 60-150 m/c),
opoluaronei ero kuaKocTu. OcakIeHUI0 YacTUIl IbLIM HA KaIJISX OpOIIaroIen
KHUJIKOCTH CIOCOOCTBYET TYypOYJIEHTHOCTh TIa30BOTO IIOTOKA M BBICOKHE
OTHOCHUTEJIbHBIE CKOPOCTH MEX]y YJIaBJIMBAEMbIMH YaCTHIIAMU U KaILJISIMU;

3) IlpuHuun nOedCTBUS ATHX annapaToB OCHOBAH HA B3aMMOJECHCTBMM 4YacTHUL] C
YKUJKOCTBIO, PacTIbUIEHHON (OpPCYHKaMH;

4) IlpuHuun AeicTBUs 3THUX aNlapaTOB OCHOBAaH Ha B3aUMOAECWCTBUM YacTHI C
YKUJKOCTBIO NPH MPOXOKJICHUH Ta3a Yyepe3 CION KUAKOCTU Ha Tapelike.

20. [Ipu pacuere nuamerpa MoOJIOTO CKpyOOepa B KaKOM Juana3oHE BHIOMPAETCs CKOPOCTH
rasza B paboueii 301e?
1) Cxopoctb raza B paboueil 30He BbIOMpaeTcs B Auanasone ot 5 1o 10 m/c;
2) CkopocTth rasa B paboueii 30He BbIOMpaeTcs B quanasoHe ot 8 1o 12 m/c;

3) Cxkopoctb raza B paboueit 30He BeIOUpaeTcs B auamna3one ot 0,6 qo 1,2 m/c;
4) CxopocTh rasa B paboueii 30He BbIOMpaeTcs B [uanas3oHe ot 2 10 5 m/c.

Kiarouu npaBuIbHBIX OTBETOB HA TE€CTHI
1)-1;2)-2;3)—4;4)-3,5)—4;6)—-2;7)-3;8)-1,;9)—4;10) -4, 11) - 2, 12) - I;

13)-4;14) - 1;15) - 4;16) — 2, 17) — 4; 18) — 3, 19) — 2, 20) - 3.
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IIpumeps! pacyeTHO-IrpagUYECKUX 32 aHUI
no aucuumniauie « KoHeTpyKkTOpCcKO-TeXHOJI0OTHYecKoe obecnedeHne MPOeKTHPOBAHUSA
annapaTroB 0TPacJIn»

1. KoHcTtpykTrBHas pa3zpaboTka U pacdeT 3X KOpIyCHOW BbIapHOi#l yctaHOBKH 1t NaOH.

2. KoucTpykTuBHa pa3paboTka U pacyeT IpaHyIsaTopa C MCeBA00KIKEHHBIM CIIOEM
aMMHAYHOM CEJIUTPHI.

3. KoHcTpykTHBHAsA pa3paboTKa U pacyeT OCHOBHOI'O 00OPY/IOBAHUS CYIIMIBHO-
a0bCOpOITMOHHOTO OTJEICHUS TTPOU3BOICTBA CEPHON KHCIIOTHI.

4. KoHcTpykTHBHas pa3paboTka U pacdeT OCHOBHOTO 00OPYAOBaHMS TPOM3BO/ICTBA
KOPMOBOTO JIN3HHA.

IIpumepsl 3K3aMeHAUMOHHBIX 3aJaHUI
o aucuunanie « KoHCTpYKTOPCKO-TeXHOJ0rn4eckoe odecrneyeHue NpoeKTHPOBAHMS
anmnapaTroB OTPACJIN».

MUHUCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUNICKOIN ®EAEPAIIVN
®EEPAJIBHOE TOCYJJAPCTBEHHOE ABTHOMHOE OBPA30OBATEJIbHOE YUPEXXJAEHHE BBICILIET'O
OBPA30OBAHUSA
«MOCKOBCKHWW NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHAM MOJUTEX)

®DakynpTeT XUMHYECKOH TEXHOJIOTHN M OMOTEXHOIOTHH, Kadenpa «AmnmnaparypHoe oopMiIeHIE 1 aBTOMATH3AIIHS
TEXHOJIOTUYECKHX ITPOU3BOACTB UMeHH npodeccopa M.b. I'enepanoBay

Jucnurmimza «KoHCTpyKTOPCKO-TEXHOJIOTHYEeCKoe 00eceYeHNE TPOSKTUPOBAHMS alllapaToB OTPACIH»
Hampasnenne noaroroBku 15.03.05 KoHCTPpYKTOPCKO-TEXHOIOTHYECKOE 00ECTIEYeHIE MATUHOCTPOUTENBHBIX
MPOM3BOJICTB

Kypc 3, cemectp 6

3K3AMEHAIIMOHHBIN BUJIET Ne .

1. KoHCTpykumu, NpUHLIHKI ASHCTBHSL, MOPSA0K pacyeTa KOKyXoTpyOuaThIX
TETIO0OMEHHBIX aIMapaToB.

2. YcTpoiicTBO, MPUHIUI ASHCTBUS, MOPAIOK pacueTa 6apabaHHON CYIIHIIKH.

3. Mertoabl pacueTa peakTOpOB: peaKTOPbI UACAIBHOIO CMEIIEHHS IEPHOAUYECKOTO U
HEIPEPBIBHOIO JIEUCTBHS, PEAKTOPBI UI€aTIbHOTO BBITECHEHUS, PEAKTOPHI
IIPOMEKYTOUHOTO THIIA.

VYTBepkJICHO Ha 3acenaHuu Kadeapbl « » 202 1., nporokoa Ne

W.o. 3aB. xadenpoit / M.T'. Beperrapren/
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MUHUCTEPCTBO HAVKH U BBICILIEIO OBPA3OBAHUS POCCUNICKON ®EAEPAIINN
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXIEHUE BBICHIETO
OBPA30OBAHMUS
«MOCKOBCKWW NOJUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHUM MOJUTEX)

®DaxynpTeT XUMUYIECKOI TEXHOJIIOTHH U OMOTEXHOIIOTHH, Kadenpa « AnmaparypHoe opopMIIeHHE H aBTOMaTH3AIH
TEXHOJIOTHYECKHX ITPOM3BOACTB NMeHH npodeccopa M.b. I'enepanosay

JucunmnirHa «KOHCTPYKTOPCKO-TEXHONIOTHYECKOe 00ECIIeUeHHE TPOSKTHPOBAHHMS aIllIapAaTOB OTPACIIHY
Hanpasnenue moaroroku 15.03.05 KOHCTPYKTOPCKO-TEXHOIOTHYIECKOE 00ECIICUCHIE MAIIMHOCTPOUTEITBHBIX

MIPOU3BOJICTB
Kypc 4, cemectp 7

3K3AMEHAIIMOHHBIN BUJIET Ne .

1. VYcrpoiicTBO, MPUHIUI IEHCTBUS, 00JIaCTh MPUMEHEHHS BBIMAPHBIX allapaToB C

BBIHECEHHOU TPEIOIEH KaMEPOH.
2. Pacuyer cemapanlOHHOH KaMephl alnapaToB ¢ MCEBI00KIKEHHBIM CIIOEM.

VYTBeprkIeHO Ha 3acenaHuu Kadeapst « » 202 r., mpoTokon Ne

W.o. 3aB. kadenpoit / M.T". Bepenrapten/
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