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1. Lenau, 3a1a4u 1 NJIAHNPYeMble pe3yJbTaThl 00yUeHusl M0 JTUCIUIIIHH

OcHoBHast uenb AuCHUIUIMHBL  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE — obecreueHue
IPOCKTHPOBAHUS aINIApaTOB OTPACIH» — TIIyOOKas MpodecCHOHATbHAs OArOTOBKA CIICIIUAIINCTA,
o0ecreunBaroIlas yCHeIHOe PEeleHHE UCCIIeA0BATENbCKUX, IPOSKTHBIX, KOHCTPYKTOPCKUX 3ajad,
BO3HHUKAIOIIMX TIPU CO3JaHUM HOBOTO OOOPYAOBAaHUS MJIsi XUMHYECKHX M HEPTEXMMHUUYECKHX
IIPOU3BOJICTB.

OcHOBHBIE 337]auaM¥ TUCIHILIMHBI OMPEEIISIOTCS KBATH()UKAIMOHHOW XapaKTEPUCTHKON, B
COOTBETCTBUU C KOTOPOM B PE3yJIbTaTe U3YUYCHHUs NAHHON JUCLMILIMHBI CIIELUAIUCT JOJDKEH 3HATh
OCHOBHBIE HANpaBJICHUS M NEPCIEKTUBbl Pa3BUTUS XUMHUYECKOW U  HePTEXMMHYECKOH
IIPOMBIIIIIEHHOCTH, BOIIPOCHI IIPOEKTUPOBAHUS, SKCILTyaTallud U UCCIIEJOBAHUS TEXHOJIOTMYECKOTO
000py10BaHUs XMMUUECKUX U HEPTEXUMUUECKUX MPOU3BOJCTB.

OOyuenne no  gucumiuimHe  «KOHCTPYKTOPCKO-TEXHOJOTHYECKOE  oOecreueHune
IPOEKTHUPOBAHUS allIapaTOB OTPACIIN» HAPABIEHO Ha (POPMHUPOBAHUE y 00YUAIOIINUXCSl CIIEAYIOIINX
KOMIIETEHIIUHN:

Koa u HamMeHOBaHHE KOMIIETEHIIMH HNHauKkaTopbl 10CTHKEHHUS
KOMIIETEHIIMH

OIIK — 3 Crioco6eH BHEIPSATh M OCBaUBaTh NOIIK-3.1. 3HaeT cmocoObl BHEAPCHHS H

HOBOE TEXHOJIOTHYECKOE 000PYI0BAHHE OCBOCHUS HOBOT'O TEXHOJIOTHYECKOTO
00opy0oBaHuUs
NOIIK-3.2. [Ipumensier  3HaHMA 1O
BHEJIPECHUIO u OCBOEHHUIO HOBOT'O
TEXHOJIOTUIECKOTO 000pyIOBaHHUS
NOIIK-3.3. [IpumeHsieT 3HaHUs 110 OCBOCHUIO
HOBOT'O TEXHOJIOTUYECKOT'O 000PY10BaHUS

2. MecTo IMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

Huctumimaa  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE O0CCIICYCHUE IPOCKTHPOBAHKS — AaIlllapaToB
OTpaciim» OTHOCUTCS K y4eOHBIM JUCHUIUITMHAM 00s3aTenbHON dacTu O0noka bl «/lucuurumeel n
MOJYJIM» 00pa3oBaTeNbHOW TporpamMMbl «KOMITBIOTEPHOE MPOCKTUPOBAHUE OOOpPYIOBAHHS U
npou3BoACTB»  HampaBieHuss  15.03.05  KoHCTpyKTOpPCKO-TEXHOJOTHYECKOE  OOecreyeHue
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB, KBAIM(UKAIUS (CTETIEHb) — OaKanaBp.

OcBoenne aucuUIUIMHBL «KOHCTPYKTOPCKO-TEXHOJOTHYECKOE ObOecreyeHrne MpOeKTUPOBAHUS
amnmapaTtoB oTpacium» B 6-M, 7-M M 8-M cemecTpe HEOOXOAMMO Ui TOCIEIYIOIIET0 OCBOCHUS
JUCHUITIINH «HYCKOHa.HaI[Ka, PEMOHT U MOHTAXX TCXHOJIOT'MYCCKOI'O O60py,I[OBaHI/IH)>

3. CTpykTypa 1 coep:KkaHue TUCIUTITAHBI

OOm1ast Tpy1I0EMKOCTh JUCIHMILIMHBI COCTABIISCT 8 3aUETHHIX €IUHUIIBI (288 4acoB).
3.1 Bwuabl yueOHoiI1 padoThI M TPYA0EMKOCTH

O COBepIICHCTBOBAHUH HOPMATHBHOTO U y4eOHO-METOMYECKOT0 00ecieueHHs1 00pa30BaTeIbHOTO MpoIecca
HUcn.: T.C. Jleyxuna
1J12098248



3.1.1. Ounas ¢popma oOyuyeHus

Ne } Koauuect CemecTpbi
n/ Buj yueOHo# padoThI BO
n 4acoB 6 7 8
1 | AyauropHble 3aHSATHS 198 72 72 54
B Tom uucne:
1.1 | JIexknuu 108 39 39 30
1.2 | CemuHapcKkue/mpaKkTHYECKHUE 54 20 20 14
3aHATHS
1.3 | JIaBopaTopHbI€ 3aHITUS 36 13 13 10
2 | CamocrosiTesbHas padoTa 90 30 30 30
B tom uncie:
2.1 | KypcoBoii mpoexT,
TECTHPOBAHUE
3 | IlpomexyTouHasi
arrecTanus
3auet/aud.3a4er/IK3aMeH 3auer 3a4ueT 3K3aMeH
Hroro 288 104 104 80
3.2 TemaTu4ecknil JIaH U3yYEeHUS TUCUMILTHHBI
3.2.1. Ounas ¢popma oOyueHus
TpynoemMkocTs, yac
AyautopHasi padora
C
Ne Pa3nesnbl/TeMbl eMHHap amocr
/i T — e/ abopar| pakTu | OATE]
cero | exuu OpHBIC | YecKasi | bHas
u TpaKTHa 3aHATH | moaror| pador
€CKHeE
3aHATHS g oBKa a
1.1 OcCHOBHEIE TIPUHIIATIBI 36 13 7 5 11
KOHCTPYHPOBAHHUSI arrmapaToB
XUMHUYECKHUX TIPOU3BOICTB.
1.2 K 36 13 7 5 11
OHCTPYHUPOBAHHE U PacueT
TEII00OMEHHBIX aIlapaToB, B TOM
YHCIIe B KOPPO3UOHHOCTOUKOM
WCITOJTHEHUU.
1.3 | KoncrpyupoBanue u pacuer 36 13 7 5 11
BBITIAPHBIX U KPUCTATUIM3AIHMOHHBIX
armnaparoB, B TOM YHCIIC B
KOPPO3HOHHOCTOMKOM HCIIOJIHEHUHU.
14 KoncrpynpoBanue Hu pacder 36 13 7 S 11
anmnaparoB THUIPOMEXAHUIECKOTO
pasjielieHUs AUCIIEPCHBIX CHUCTEM, B
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TOM YHCIIC B KOppO?;HOHHOCTOfIKOM
HUCITIOJIHCHHUU.

1.5 KoncrpyupoBanue u pacuer | 36 14 7 4 11
CYIIWIBHBIX alllapaToB, B TOM YUCIIC B
KOPPO3HMOHHOCTOHKOM UCIIOJTHCHUH.

1.6 36 14 7 4 11

Koncrpynposanue u pacuer
peakTopoB, B TOM  4HCIE€ B
KOPPO3HOHHOCTOMKOM HCIIOJTHEHHH.

1.7 36 14 6 4 12

KoucrpyupoBanue u pacuer
anmapaTtoB CO CIIOEM 3E€pHUCTOrO
Marepuaia, B TOM  4YHCIE€ B
KOPPO3MOHHOCTOUKOM UCIIOTHEHHH.

1.8 36 14 6 4 12

Koncrpyuposanue u pacuer
KOJIOHHOTO 000pya0BaHUS JUIS
MacCOOOMEHHBIX IIPOLIECCOB, B TOM
4yucie B KOPPO3HOHHOCTOMKOM
HUCITIOJIHCHUU.

HUroro | 288 108 54 36 920

3.3  CopepxaHnue IUCHUININHBI

Tema 1.0OCHOBHBbIC IPUHUMIIBI KOHCTPYMPOBAHUA aNNAPATOB XUMHUYECKHX
MPOU3BO/ICTB.

HaquHe OCHOBBI MUCCJICAOBAHMA U KOHCTPYUPOBAHHUA allllapaTOB XUMHWYCCKUX IIPOU3BOACTB.

CBsi3p  TEXHOJIOTMYECKOTO IIpoliecca C  KOHCTpyKuued anmapara. ®Pusznueckoe U
MaTeMaTHUYeCKOE MOJEIMPOBaHHE. DKCIEPUMEHTAIbHbIE HccaenoBaHus. OCHOBHbIE MPUHLMUIBI U
METOABl KOHCTPYMPOBAaHMS alaparoB XMMHYECKUX Impou3BoAcTB. llokaszarenmn kayecrsa.
HopmatuBHBIE TOKYMEHTHI, HCIIOIB3yEeMbIE TP KOHCTPYHUPOBAHUH XUMUYECKOTO 000PYIOBaHHUSL.

Tema 2. KoHcTpyHpoBaHue B pacyeT TeNJI000MEHHBIX aNlapaToB, B TOM
yucjie B KOPPO3HOHHOCTOHKOM HCIOJTHEHUM.

Kiaccupukanuss ¥ HOMEHKJIATypa COBPEMECHHBIX TEIUIOOOMEHHBIX ammapartoB. OCHOBHBIC
TpeOOBaHUS, TMpEABSABISEMbIE K TEIMJIOOOMEHHBIM ammapaTaM B XOJ€ MPOEKTHPOBAHMUS,
M3TOTOBJICHHS W dKCIutyaTanuu. OCHOBHBIC BUbI TEIUIOHOCUTENICH M BIUSHUE MX XapaKTEPUCTUK
Ha KOHCTPYKIMIO ammapara. BelOOp HampaBlieHUS ABM)KCHUS TEIJIOHOCUTENCH, MX KOHEUHBIX
TEMIEPaTyp U CKOPOCTH JBIDKEHHUS. DTambl pacueTa TEIJIOOOMEHHUKOB, IEJIb U 3aJaud KaXI0ro
tuna pacdera. OOmas cxema pacueTa TemI00OMeHHHKOB. IlocienoBaTebHOCTh TEILUIOBOTO
pacyeTa anmnaparos.
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Omnpenenenue K03(pPULIHMEHTOB TemoNepeaayd U BEIMYUHBI CPEHEro TEMIEpaTypHOIro Haropa.
OcHOBHBIE CIOCOOBI HHTEHCU(PHUKALIMU TETIIO00MEHa.

CMmecurenbHble  TemI00OMeHHUKH. (OOJacThb NPUMEHEHHUS, OCHOBHbBIE KOHCTPYKIIHMH,
HIOCJIEZIOBATEIBHOCTh pacyeTa Ha IPHMepe HacaJ0uyHOr0 TeINI000MEHHUKA.

PexynepatuBHble TENJIOOOMEHHMKH. 3MEEBHKOBBIE TEMJIOOOMEHHUKH MOTPYKHOIO MU
opocutensHoro THma. O6macTs npuMeHeHus. KOHCTpYKIIMU 3MEeBHKOB, KaJlayeld, OPOCHTEIHHBIX
ycrpoiicTB. IlocienoBaTesibHOCTh TEIUIOBOIO, KOHCTPYKTHBHOTO M TMIPABIMYECKOTO PacyeToB.
TernnmooOMeHHUKH TUTIA «TpyOa B TpyOe», OCHOBHBIE KOHCTPYKIIMH Pa3OOpHBIX, MOITYpa300pHBIX U
HEepa30OpHBIX amnaparoB, YCTPOHCTBO M MNPUHUMI HMX paboTbl. MeTolbl HMHTEHCHU(pHUKALHUU
TETIO00MEHAa B MEXTPYOHOM mpocTpancTBe. [locnenoBaTenbHOCTh TEMI0BOT0, KOHCTPYKTUBHOTO H
I'HJIPABINYECKOr0 PacyeToB.

KoxyxoTpyO4arbie TEIUIOOOMEHHUKH, OOJIACTh NPUMEHEHHUS, OCHOBHBIC KOHCTPYKIIHH,
OpUHIUN paboThl. MeToAbl MHTEHCHU(HUKALMK TEIIooOMeHa B MEXTPYOHOM HpPOCTpaHCTBE U
KOMIICHCAIIMM TEMIEepPaTYpPHBIX HANpsHKEHUH B KOHCTpYKIHH. [locienoBaTenbHOCTh TEILUIOBOTO,
KOHCTPYKTUBHOTO U THAPABINYECKOI'O PacUETOB.

Butsie TermiooOMeHHUKH, 0071acTh IPUMEHEHHS], OCHOBHBIE KOHCTPYKIIUH, CIIOCOOBI HABUBKH
TpyOHBIX IyykoB. IlocienoBaTeNbHOCTh TEIUIOBOIO, KOHCTPYKTUBHOTO M THAPABIUYECKOTIO
pacueTos.

TennooOMeHHUKH ¢ OpeOpeHHBIMU TPyOaMu, 00J1aCTh IPUMEHEHUS, OCHOBHbBIE KOHCTPYKIIUH,
npuHIUn  pabotel. OCHOBHBIE CIOCOOBI  OopedOpeHust TpyO, ompenenenue 3(QeKTuBHBIX
K03 duuueHToB  TemooTrHauud  opeOpeHHbIXx  TpyO.  IlocimemoBaTenbHOCTH — TEIUIOBOIO,
KOHCTPYKTUBHOTO U TUAPABINYECKOTO PACUETOB.

[TnacTuHYaThIe TEMIOOOMEHHUKH, 00JIACTh IPUMEHEHUS, OCHOBHBIE KOHCTPYKLIUU U IIPUHIIMIT
pabotel. KoHcTpynmpoBanue Teruionepenarommx ImiacThH. CXeMbl pealu3aluy  JIBHKCHHS
TEIIOHOCUTENEH, I0CIeI0BaTEIbHOCTh TEIJIOBOIO, KOHCTPYKTUBHOIO (KOMIIOHOBOYHOIO) U
THPABINYECKOTO PACUETOB.

[lnactuHyaTo — peOpUCTbIE TEINIOOOMEHHUKH, 00JacTh HMX IPUMEHEHHs, OCHOBHBIE
KOHCTPYKLIIMM W TPUHOHMI HX paboTel. OCHOBHBIE CIIOCOOBI OpEeOpEeHUs IMOBEPXHOCTEH.
Omnpenenenue >PpPEeKTUBHOCTH TeIsIooOMeHa OopeOpeHHbIX MoBepxHocTel. [locinenoBaTenbHOCTh
TETIOBOTO KOHCTPYKTUBHOTO M THAPABINYECKOTO PACUETOB.

CrniupasnbHble TENJI000MEHHHUKH, 00JacTh NMPUMEHEHUs,, OCHOBHbBIE KOHCTPYKIMM U NPUHIIUIL
pabotel. CrocoObI yIJIOTHEHUS TOPIOB CHHPAIBHBIX KaHaioB. IlocienoBaTenbHOCTh TEIUIOBOTO,
KOHCTPYKTUBHOTO U THAPABINYECKOI'O PACUETOB.

PexyneparuBHble TEII000MEHHUKH M3 yriierpadura u Qroporiacrta, 00JacTe MPUMEHEHHS,
OCHOBHBIC KOHCTPYKIIMM M HIpUHUUI uX paborel. IlocienoBaTenbHOCTh  TEIUIOBOTO U
KOHCTPYKTUBHOTO PacyeTOB.

Tema 3. KoncTpyupoBaHue U pacyeT BbINAPHBIX H KPUCTAIM3AHMOHHBIX aANIIAPAaTOB, B
TOM YHCJIe B KOPPO3UOHHOCTOMKOM MCIIOJHEHHH.
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Knaccugukaius BbIMapHbIX W KPUCTAUIM3ALMOHHBIX anmnaparoB. OCHOBHbIE TpeOOBaHMUS,
IpeIbsABISEMbIE K PAllMOHATIbHBIM KOHCTPYKIUSAM BbIIAPHBIX U KPUCTAJUIM3ALMOHHBIX aIllapaToB.
Knaccugpukanuss OCHOBHBIX BUAOB  YHapuUBaeMbIX M KPUCTALIM3YIOLUIMXCA  PAacCTBOPOB.
KoHcTpynpoBanne u pacueT OCHOBHBIX Yy3J0B (rpelolias M cemapalMoHHas Kamepa,
LHUPKYJIALUOHHbIE TPYyObl M KOHTYpBI, CeMapaTopbl M OpbI3TOYJIOBUTENM) BBIIAPHBIX U
KpUCTAJJIN3AaLMOHHBIX annapaToB. KoHCTpynpoBaHUE U pacyeT BCIIOMOTaTeIbHBIX Y3JI0B (IUTYLEpa,
y3J1bl BBOJA U BBIBOJIA PAaCTBOPOB, CYCIIEH3MMH, IPEIOLIEro Napa, KOHAEHCaTa U MHEPTHBIX ra3oB)
BBIMIAPHBIX M KPUCTAJUIM3ALMOHHBIX anmnapaToB. KoHCTpyHpoBaHuE M pacyeT BCIOMOraTelbHbIX
y3J10B (LUTYyLepa, y3/bl BBOJA M BbIBOJA PacTBOPOB, CYCIIEH3UH, IPEOLIEro Mapa, KOHJEHcaTa U
MHEPTHBIX Ta30B) BBIMAPHBIX M KPUCTAUIM3ALMOHHBIX anmnaparoB. Pacuer TpyObl BCKUIIAHUs
BBIIIAPHBIX allapaToB.

OO0muye [NpUHLMIBI TEXHOJOTMYECKOTO pacyeTra  BbIIApHBIX U
KPUCTAJTIM3ALMOHHBIX allaparos.

KoHcTpyupoBanue TpyOuaTbIX BBIIAPHBIX M KPUCTALIM3ALMOHHBIX  allllapaToB ¢
€CTeCTBEHHON W MPHHYIUTEIFHOW LHUPKYJISAIHEH, CIOCOObI OpTraHU3alMHLIUAPKYIISIHHA, 0071acTh
IPUMEHEHHs JIaHHBIX allllaparoB, pacueT KpaTHOCTH LMPKYJIAuMH. KOHCTpYKTHBHBIN U
TUIPABIMYECKUM pacyeThl JaHHbIX anmnaparoB. [IneHouHble M POTOPHO-IUIEHOYHBIE alIaparsl,
OCHOBHBIC KOHCTPYKLMM W HPUHIMUI HX pabOThl, KOHCTPYHPOBAHUE POTOPOB aIlllapaToB M
OpocuTENe, KOHCTPYKTUBHBIM U TUAPABIMYECKUI PaCYETHI.

AmnmnapaTsl IOTPY>KHOTO TOPEHUs], 00JIaCTh IPUMEHEHUS, OCHOBHbIE KOHCTPYKLUHU U IPUHIUI
pabotel. KoncTpynpoBanue 6apO0TepoB, onpeaeeHne TIyOHHBI HX MOTPYKEHHS B PACTBOP.

AnmnapaTsl JUIi MaccOBOM HW30TMAPUYECKOM KpHUCTaIM3alMK, O00JacTh HMPUMEHEHHsS WU
OCHOBHbBIE KOHCTPYKLIMH KPUCTAIJIN3aTOPOB OBEPXHOCTHOI'O U BAKYYMHOI'O THIIOB.

Tema 4. KoHcTpyupoBaHue H pacueT anmnapaToB rHIPOMeXaHNYeCKOro
pasjieJieHusi JTUCIEPCHBIX CHCTEM, B TOM YHCJIe B KOPPO3HOHHOCTOHKOM
HCTIOJTHEHU U,

OCHOBHBIE THIIbI alllIAPATOB TUJIPOMEXAHUYECKOTO pa3AeieHUs TUCTIEPCHBIX CUCTEM.

OcHOBHBIE XapAaKTCPUCTUKHA JUCIEPCHBIX CHCTEM. MeToabl W TpUOOPBI JJIs aHaIu3a
IPaHyJIOMETPUYECKOTO COCTaBa JMCHEPCHBIX MaTepualioB. MeTOoapl aHalu3a MOJsl CKOPOCTE
TypOYJICHTHBIX IIOTOKOB.

OcaxaeHue 4dYacTul, B TMOoJe JESUCTBUS CHIBI  TshkecTH. OTCTOMHUKH.

Koncrpykunu, 061acTs IpUMEHEHHUS, pacyeT FreOMETPUIECKHX MTapaMeTPOB.

OcaxneHue yacTvll B I0JIe JEHCTBUS LEHTPOOEKHOM cunbl uHepuuu. Hamopubie
THJIPOLMKIIOHBI. Y CTPOMCTBO, MpUHUUN JeicTBudA, obsacTh npumeHeHus. Ilome ckopoctelr B
TUAPOLUUKIIOHE. Pacder pacXOoIHBIX XapaKTEPHUCTHK, NOKa3aTesen
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paznenenus. KoHcTpykium OarapelHBIX THAPOLMKIOHOB. YCTPOWCTBO, NPUHIMN JCHCTBHA,
00JIaCTh IPUMEHECHHUS BAKYyM-THAPOLIKIOHOB.

Crpyitable anmnapatsl. O0nacTe NpUMEHEHUs, NPUHLKN JEHCTBH, Kiaccupukanus. Pacuer
CTpPYHHOTO Hacoca.

Llentpudyru u cenaparopsl. OGnacTh NpUMEHEHMs, KJAacCHU(UKaLUs, MPUHLUUI JCHCTBUS,
oOnacTb npuMeHeHusl. PacueT pacXoAaHbIX XapaKTEpUCTUK U MOKa3aTesel pa3/ielieHusl.

®noratopsl. Teopernueckue ocHOBBI mporecca ¢uotaunud. OCHOBHBIE KOHCTPYKLIMHU
¢mnotaropoB.  Hamoprele  QmotaTopsl, BakyymMQOTaTOphl, HMMIIEJUIEPHbIE  (DIOTATOPHI,
35IeKTpo(IoTaTOpHl, GIOTaTOPHI ¢ PprbTpocaMu. [IpuHIMI NEHCTBYS, JOCTOMHCTBA U HEAOCTATKH,
00J1aCTh IPUMEHEHUS.

AnmnapaTsl NbUIEra3004MCcTKU. OcaauTeNnbHble KaMepbl, WHEPLUOHHBIE IbUICYJIOBUTENIH,
OUKIIOHBI, BUXPEBBIC IIbUICYJIOBUTCIIH. Oo6nactp MNPUMCHCHUSA, I[MPUHIHUII HeﬁCTBHﬂ, IMOpAI0K
pacudera, JOCTOMHCTBA M HEJIOCTATKH.

Moxkpsie neieynoButenu. [lombie ckpy00epsl, HacagouHble, ckpyooep BenTypu.
O6nacTs MPUMEHEHHUS, TOCTOMHCTBA U HEJIOCTATKH, TIOPSA0K pacyera.

Tema 5. KoHcTpynpoBaHue U pacyeT CyIIMJIbHBIX alllIapaToB, B TOM YHCJe B
KOPPO3MOHHOCTOHKOM HCIIOJTHEHHH.

OO61re nooKeH!s KOHBEKTUBHOW CYIIIKH JIUCIIEPCHBIX MaTepuaioB. COCTOSIHUE PaBHOBECHUS
MEXIY BIOKHBIM Ta3oM © MaTepuasioM. Cxema KiIacCH()UKALMUBIAKHOTO MaTepuana
IPUMEHUTEIHHO K MpolieccaM CYIIKUA. MaTepuanbHbIi U TeII0BON OanaHChl. J[uarpaMMa BIaXHOTO
rasa, M300pakeHHWE CTAaTUKU mporecca B i- X amarpamme. Kunerwka cymku. OmnpeneneHue
IPOJODKUTENbHOCTU Mporecca. OOmias cxema pacdera CYHIKH Ui JUCIHEPCHBIX MaTepUalioB
(610k—cxema anroput™Ma pacdera). OmnpeneicHHe ABWKYIICH CHIIBI MpoIecca CYIIKA B IEPUOT
MOCTOSIHHOM CKOPOCTH.

Omnpenenenue ABMXKYIIEH CHIIBI MPOILECCA CYIIKM B MEPUOJ YOBIBAIOIIEH CKOPOCTH CYLIKH.
MareMaTH4ecKoe OIMCaHHWEe IMPOIEecca CYIIKH C IeNBI0 pacyeTa JBWXKYIICH CHJIbl IMpolecca Ha
OBM. Koadduimentsl Temio- U MaccooOMeHa NpH CYIIKE TUCHEPCHBIX MAaTepHalloB U HX
OTIpeieieHuE.

Onpenenenne MacCOOOMEHHBIX  KOI(PQUIMEHTOB U HX  OINpe/eseHue.
DddexTuBHBIC KOIPPUITUCHTHI TEIIIIO- U MACCOOOMEHA U MX OTPE/ICIICHHE.

Omnpenenenne BpeMEHU CYIIKH Ui IUCIIEPCHBIX MaTepHaioB: a/ W3

OCHOBHOTO YpaBHEHHsI TEIIJIOOOMEHA;

0/ 13 OCHOBHOT'O YpaBHEHUSI MacCOOOMEHa.

Kﬂaccmanaum{ MNPUMCHCHUA CYHIMJIBHBIX allllapaToOB B 3aBUCHUMOCTU OT OCHOBHBIX
CBOMCTB BBICYIIMBACMBIX MaTCpHaAJIOB.

TexHOJIOrHUeCKHe U TEXHUKO-SKOHOMUYECKHE aCTeKThI BRIOOpa CIiocoda Cymku. AnmapaTsl
JUIsL CYUIKA B HEMOJBMXKHOM CJIO€ /KaMepHbIe, TYHHEIbHbIE, CYIIMJIKH C OMPOKUIBIBAIOIIUMUCS
IIOJIKaMH, Typ6I/IHHI)I€ " Tapeiib4aTbIC CYHINJIKH,

O COBepIICHCTBOBAHUH HOPMATHBHOTO U y4eOHO-METOMYECKOT0 00ecieueHHs1 00pa30BaTeIbHOTO MpoIecca
HUcn.: T.C. Jleyxuna
1J12098248



10

IIaXTHbIE CYLIWJIKH, BaJbLIOBbIE M JIEHTOYHbIE CyIIMWIKKM/. KOHCTPYKLIMHU CYIIMJIOK U UX pacyer,
olpeieIeHue TeOMeTPUUYECKUX pa3MepOB.

KoHcTpykTuBHBIE OCOOEHHOCTH OapabaHHbIX CyIIMWIOK. CXeMbl HEKOTOPbIX THIIOB
BHYTPCHHUX HacagoK OapabaHHBIX cymwiok. Pacder OapaGaHHBIX CYIIMIIOK, OIpeNeleHue
reOMETPUYECKUX Pa3MEPOB.

PacnpuinTenbHbIE CYMIMIKM M WX KOHCTPYKTHBHBIE ocoOeHHOCTH. DopcyHKH uis
PaCIBUIUTENbHBIX CYLIMIIOK, CXEMbl PACHBUIMTENbHBIX AUCKOB, CXEMbl CYHIMIbHBIX KaMmep. Pacuer
PaCHbUIUTENbHBIX CYLIIHIIOK, ONPEAEIEHUE T€OMETPUUECKUX PA3MEPOB.

[THeBMaTHYeCKHE CYIIMIKH U UX KOHCTPYKTHBHbIE ocoOeHHOCTH. [THeBMaTnueckue TpyOsbI-
cymmiku. CrnupanbHble THEBMAaTHUECKUE CYLIWIKU (CHUpalibHAs MHEBMOCYIIMIIKA C LIMKIOHHBIM
cernapaTropoM, IMHEBMOCYIIMJIKA C IUIOCKOW OuGuspHON cnupanbio, BUXpeBas cymwika). Pacuer
ITHEBMOCYIIMIIOK, OIIPE/IETICHUE UX T€OMETPUUECKUX PA3MEPOB.

CriupanabHO-BUXPEBbIE CYIIMIKHM U UX KOHCTPYKTHBHbIE 0COOEHHOCTH. Pacuer cnupaibHO-
BUXPEBOM cymmiku. OrnpeneiaeHre reOMeTpuuecKuX pa3MepoB.

AdpoQoOHTaHHbIE CYIIMWJIKM W CYIIMIKA C KHUIBIIUM CJIO€M, HUX KOHCTPYKTHUBHBIE
ocobenHocTH. PacueT a’poQOHTAHHBIX CYIIWJIOK M CYIIMJIOK KHUIISIIETO CJOs, ONpeAeTeHHe
reOMETPUYECKUX Pa3MEPOB.

O6ocHOBaHME NPUMEHEHHUS ISl CYLIKU JTUCIEPCHBIX MaT€pHUAJIOB CYIIMJIOK KUIISIIETO CIOS
U CIIMPAJIbHBIX CYIINUJIbHBIX YCTAHOBOK.

Tema 6. KoncTpynpoBaHue M pacyerT peakTOpoB, B TOM 4HCJIie B KOPPO3HOHHOCTOHKOM
HCIOJTHEHUH.

OcHOBHBIE TOHATUS U ompexaeineHus. KMHeTnka XMMHUYECKUX MPOLecCOB. MaTepuanbHbI U
TEIUIOBOM OanaHc XMMUYECKHX IporeccoB. OCHOBHbBIE THIIBI PEaKTOPOB.

PeaxTopbl neproinyeckoro nelcTBus (rOMOTe€HHBIE HECTAIMOHAPHBIE PEAKTOPHI).

OnuHOYHBIE PEaKTOPHI MOJYHENPEPHIBHOTO NecTBUSA. OIMHOYHBIE PEAKTOPHl HEMPEPHIBHOTO
JeicTBUs (TOMOTEHHBIE CTAIlMOHAPHBIE PEAKTOPHI).

TpyOuarble peakTOpbl. MeTOabl pacdeTa pPEaKTOPOB: PEAKTOPHI HJICATBHOTO CMEIICHUS
MNEPUOANYECKOTO M HEMPEpPBIBHOTO JIEHCTBUS, PEAKTOPHI HACANBHOTO BBITECHEHHUS, PEaKTOPHI
MIPOMEKYTOUHOT'O THIIA.

Konctpykumn xuMuyeckux peakTopoB. OcCHOBHbIE TpeOOBaHUS, MPEABABISIEMbIE K
peaknMoOHHBIM ammapataM. KOHCTpPYKIIMM KOJOHHBIX peakTopoB: KoHcTpyknus (yrepoBaHHOM
anmapatypel Jig CHHTe3a KapOamula, KOHCTPYKLHS pPEAaKTOPOB C IEpeMEelInBaIOIIUMU
YCTpPOMCTBaMHU.

Memanku. Konctpykinuu Tpy6uareix peakTopoB. KoHcTpykunu 06apOOTax)HBIX PEaKTOPOB.
KoncTpykiiun peakTopoB Il KOHTAKTHO-KATATUTHYECKUX TpoiieccoB. DakTophl, BIUSAIONIME Ha
XO0Jl KOHTaKTHO-KaTaJTUTHYECKOro Impoiiecca. KOHCTPYKIIMU PEeakTOPOB C HEMOJBUKHBIM CIIOEM
Karajau3aTopa.
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ArmnmapaTtel IIAXTHOTO (€MKOCTHOro) Tuma. TpyOuarblii KOHTaKkTHBIM ammapar s
JETUAPUPOBAHMS IMKJIOTEKCAHOA. AMNMaparhl MOJIOYHOTO THIMA. ATMMapaTsl KOMOMHHPOBAHHOTO
TUTA. ATMMNaparbl ¢ HEMOJABMKHBIM CIIOEM KaTajiu3aropa. AMNmaparbl C ABMXKYIIMMCS CJIOEM
IpaHyJIMPOBAHHOIO KaTalnu3aTropa.

Tema 7. KoncTpynpoBaHue U pacuer anmnapartoB €O ¢JI0eM 3¢€pHHCTOT0 MaTepuaJa, B
TOM YHCJIe B KOPPO3HOHHOCTOHKOM HCIIOJTHEHHH.

Oco0eHHOCTH B3aUMOJICHCTBHUS HA MIOBEPXHOCTH pazjiena ra3000pa3Hoil (>KUIIKON) U TBEpIO0il
¢da3. Kiaccudpukanus ammaparoB ¢ TBepaod (daszoii mo cmocoOy B3amMmojelcTBus  (as.
XapakTepucTuKa TBEPAOro 3epHUCTOrO Marepuaina. OCHOBHBIE y3JIbl allllapaToOB C HEMOABUKHBIM U
TICEB/IOOKMKEHHBIM CJIOEM.

HpeIICJH)I CyHICCTBOBAHUA IICEBJOOXMXKCHHOI'O CJI041. MunnmanpHas CKOpPOCTb
MICEBI00XKMKEHUSI MOHOJIUCIIEPCHOI'O U MOJIUAUCIEPCHOTO ciioeB. OnpeeneHne CKOPOCTH BUTAHHUS.
OnHOpOIHOE U HEOJHOPOIHOE IICEBI00KIKEHHUE.

OcHoBBI HcTeUYeHHsS] CBOOOJHOM 3aTOIUIeHHON cTpyu. OCHOBBI HCTEUYEHUS TYypOyJIEHTHBIX
CTpyHl B TICEBIOOKIDKEHHBIM ClIoN. Pacder pa3smepoB dakena B TypOyineHTHOM cioe. Pacuer u
KOHCTPYHPOBAHUE Ta30paclpeeIuTeNbHbIX pemeTok. OCOOCHHOCTH KOHCTPYHPOBAHUSL PEIIETOK
JUTs TepMOJIaOMITBHBIX MaTepuaioB. [IpoBanbHbIe 1 OECTIPOBATILHBIE PEIICTKH.

FI/II[paBJII/ILIGCKOG COIIPOTUBJICHHUE aIllllapaToOB C HCIIOJABUKHBIM U ICECBAOOXKMNKCHHBIM CJIOSMH.

Pacuer MuHUManbHO HEOOXOAMMOHN BBICOTHI C TOYKM 3PEHHS pelaKcallld TeMIIepaTypbl
OXXMKAIOIICTro arcira U1 TBEPA0ro Mmarcpuaia. Pacuer MuHMMAaIbHO HGO6XOI[I/IMOI7I BBICOTHI CJIOA U3
yCIIOBUSL paBHOMEpPHOCTU 00paboTKu MaTepuaina. Pacuer pasmepoB paboueill 30HBI almaparoB C
TMICEB/IOOKMKEHHBIM CIIOEM.

OCHOBBI pacueTa W KOHCTPYHPOBAHHUSA CEMNApallMOHHOTO IIPOCTPAHCTBA allapaToB C
HETOJABUKHBIM U TICEBJA00KIKCHHBIM CJIOeM. MeTo/lMKa pacuera cenapaloHHOTO0 IMPOCTPaHCTBA
10 IMHAMUYECKOMY YHOCY.

OCHOBBI pacuc€ta M KOHCTPYHMPOBAHHA Ta30BbIX KaMCp almaparoB C€ HCIOABWXHBIM U
MICEBJI00KUKEHHBIM CIIOEM.

@opma anmapaToB € ICEBIOOKUKEHHBIM clioeM. [IpuyuHbBI NPUMEHEHHUS] MHOI'OKaMEpHBIX
anmnapaToB. KoHCTpykMM MHOrokaMepHbIX anmnapartoB. [lepeTokm st TBEpIOro marepuana w3
KaMmepsbl B kKamepy. KOHCTpyKIus U pacueT nepeToKoB.

YerpoiicTBO s MOJAaYuM W BBITPY3KHM TBEPJOTO 3€pHHCTOro Mmartepuana. OCHOBHBIC
KOHCTPYKLMU U pacyeT. PeryiaumpoBaHue Temmeparypsl ClIOs B ammaparax ¢ MCEBIOOXKUKEHHBIM
CJIOEM.

CriocoOsbl moaBoaa M OTBOJa TCIJIa B allllapaTaX ¢ 3CPHUCTBIM CJIOCM.

Oco0eHHOCTH TEIII000MEHA TOBEPXHOCTH C IICEBI00KIKEHHBIM CIIOCM.

WNHTencudpukanus mTPOIECCOB B3aUMOJCHCTBUS OXMXKAIOMIETO arceHTa ¢ YacTUIaMU B
MICEBAO0XKIKEHHOM ciioe. CTpyiHOE MCEeBI00KIKEHHUE.

I'panynupoBanue MNpoOAyKTOB B amnmaparax ¢ ICEBIOOKMKEHHBIM CIIOEM, MEXaHU3M
00pa3oBaHUs rPpaHyJl B IICEBJOOKUKCHHOM ciioe. MeToMKa pacyera
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TPaHyJIATOPOB C TICEBAOOXKMXKEHHBIM cioeM. CrocoObl MMOoAayu pacTBOpa B ammapaThl C
TICEBIO0KIDKEHHBIM ci10eM. Pacder u koHCTpyHnpoBanue (pOPCYHOK IS TIOJJaYH PacTBOpa.

Tema 8. KoHcTpynpoBaHue 1 pacyeT KOJIOHHOTO 000pPYy/10BAHMS /LIS
MAacCOO0OMEHHBIX NPOLECCOB, B TOM YHCJIe B KOPPO3NOHHOCTOHKOM
HCTIOJTHEHHU .

XapaKTepuCTUKA MacCOOOMEHHBIX MPOIECCOB peKTuuKanuu u adcopoumu. KoHcTpykunu
KOJIOHHBIX anmnapaTtoB. KOHCTpYKIIMM KOHTAaKTHBIX ycTpoMcTB. [locienoBaTenbHOCTh pacuera
KOHTaKTHOI'O ammnapara. DKCTPAKIMOHHbIE anmnaparbl. XapaKTEPUCTUKU MPOLECCOB IKCTPAKIIUU.
Anmnapatsl A5 KUJIKOCTHOM U TBepoGa3HON IKCTpaKLUKU. ANNaparsl s IPOLECCOB acOpOLUU
¥ MOHHOTO OOMeHa. XapaKTepUCTHKH MIPOIECCOB aICOPOIIMH 1 HOHHOTO OOMEHa.

34 Temarnka CeMHMHAPCKHX/PAKTHYECKHUX M J1a00PATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/paKTHYeCKHE 3aHATUSA

IIpakTnyeckoe 3ansaTHe 1. KoxkyxoTpyOuarble TEII000MEHHUKY JUIs TEIJIOHOCUTENEH 0e3
M3MEHEHMUSI

arperaTHoOro COCTOSTHUSL.

IIpakTnyeckoe 3anaTHe 2.K0XyX0TpyOUaThie TEIUIOOOMEHHUKH JIJIS1 TETUIOHOCHTENICH C
WU3MEHEHUEM

arperaTHoro COCTOSTHUSL.

IIpakTnyeckoe 3ansitue 3. [InactuHUaThIe TEMIIOOOMEHHUKH.

IIpakTnyeckoe 3ansaTue 4. CriupanbHble TEIIIO0OOMEHHUKH.

IIpakTnyeckoe 3ansitue S. OnpeneneHne CKOPOCTU OCAXKICHUS.

IIpakTnyeckoe 3ansaTHe 6. Pacuer 0oTCTOMHUKOB.

IIpakT4yeckoe 3ansitue 7. Pacuér ocaguTeIbHON KaMEPHI.

IIpakTuyeckoe 3ansitue 8. Onpenenenre ruJpaBIndeckoro CONPOTUBICHUS U
s dexTuBHOCTH

IIBUICOYUCTKH MBLIETAa30BbIX [IUKJIOHOB.

IIpakTyeckoe 3ansitue 9. Onpenenenne rugpaBINnYeCcKOro CONPOTUBICHUS U
3¢ hEeKTUBHOCTH

IIBUICOYNCTKH BUXPEBBIX MBUICYJIOBUTEIICH.

IpakTunyeckoe 3ausaTue 10. PacueT GuiIbTPOB 17 yIaBIMBAHUS TTHUIH.

3.4.2. JlabopaTopHbIe 3aHATHUS

JlabopaTopHnoe 3ausitue 1.AHann3 paboThl OJJHOKOPIYCHOI BBITAPHON YCTaHOBKH.
JlaGopaTopHoe 3ansiTue 2. AHanM3 pabOTHl MHOTOKOPITYCHOM BBITAPHOW YCTaHOBKH.
JlaGoparopHoe 3ansiTue 3. bapoMeTpriecKuili KOHJIEHCATOP.

JlabopaTopHoe 3aHsTHe 4. PeakTOpbl HENPEPHIBHOTO JICHCTBHUS.
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JlabopaTopHoe 3ansiTHe 5. PeakTopsl NEPHUOIUIECKOTO ACHUCTBHSL.

JlabopaTopHnoe 3ansTHe 6. VccnenoBanue paboTsl 1 pacuét 6apabaHHOMN CYIINIKH.

JlaGopaTopHoe 3ansiTue 7. Pacu€T TpyObI-CyIIMIKH.

JlabGopaTtopHoe 3ansitue 8. AHaIM3 CBOMCTB MCEBA00KUKEHHOTO CIIOS.

JladopaTopHoe 3ansiTue 9. Pacuér rpanynsiTopa aMMHUAYHOM CEJTUTPHI C
MICEBAO0XKIKEHHBIM CIIOEM.

JlabopaTopHoe 3ansaTe 10. Onpenenenue ruipaBINueCcKOro COPOTHUBIECHUS TapeIbyaThIX
KOJIOHH.

JladopaTopHnoe 3ansaTue 11. Onpesenenne ruJpaBInuecKoro COPOTUBICHHUS HACATOYHBIX
KOJIOHH.

3.5 TemaTnka KypcoBbIX POEKTOB (KypCOBbIX padoT)

1. KoncrpykTusHas paspaboTka U pacueT BBIIAPHOTO ammapaTa

2. KoncrpykTuBHas pa3paboTKa U pacyeT THAPOLHMKIOHA

3. KoncrpykTuBHas pazpaboTka 1 pacyeT 6apabaHHON CYIIHIKH

4. KoncrpykTuBHas pa3pa0doTKa U pacyeT anmnapara ¢ epeMeInBaiOIIUM
YCTPOICTBOM

5. KoHcTpykTuBHas pa3spaboTKa U pacyeT OTCTONHUKA

6. KoncrpykTuHas pazpaboTka M pac4eT abCOpOIHOHHOM KOJOHHBI

4. Y4eOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE 00ecrieueHne
4.1 OcHoBHas JMTEpPaTypa

1. Mamune! u annmapatsl XUMHYECKHX IIPOM3BOJCTB: Y4eOnoe nocobue mis By308/ A.C. TumMonuH,
b.I'.banaun, B.S.bopmes, FO.U.I'yceB u ap./ [Ton obmieit penakuueii A.C. Tumonuna.- Kamyra:
MznarensctBo H.®.boukapesoit. 2008. - 872 c.

2. .. llonukapos, M.I". laiinyuinn MallMHBI ¥ anmaparhl XAMAYECKHX IIPOU3BOJICTB U
HedTerazonepepadoTku. Yueonuk. — Uzn. 2-e. M.: Anpda-M, 2006.- 608 c.

4.2  JlomoJHUTeJILHAS JJUTEpaTypa

1. Mymraes B.W., Tumonun A.C., Jle6enes B.S. KonctpynpoBanue u pacdeT anmapaTos
CO B3BeIIEHHBIM cioeM. — M.: Xumus, 1991. — 343 c.
2. Tumonun A.C. OCHOBBI KOHCTPYMPOBAaHUS M pacueTa TEXHOJOTHYECKOTO U

npoyHocTHoro obdopynoBanus. CrnpaBounuk. T. 1, 2, 3. — Kanyra: U3narenscrBo H.boukapeBoii,
2001 r. —990, 980, 990 c.

3 . MaHII/IHOCTpOCHl/Ie. SHLII/IKJ'IOHGIII/IH. MamuHb! n arraparbl XUMHWYCCKUX n
HepTexumuueckux npousBoacts. T 1V — 12 (M.B. I'enepanos u ap. 2004 — 832 c.

4.3  DjeKTpoHHbIE 00pa30oBaTe/IbHbIC PeCypChl
He npexycmotrpenst
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4.4  JlvueH3HOHHOEe H CcBO0OIHO  pacnpocTpaHsieMoe NIPOrpaMMHoOe
ol0ecreuenmne

1. MathCad-BeraricnurensHast pporpaMmma

45 CoBpemennble npodeccnoHanbHble 0a3bl JaHHBIX M HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI
1 . UHTEpHET-pecypChl BKIIOYAOT y4eOHO-METOIUYECKUE MaTEPHAIbl B JICKTPOHHOM BH/IE,
Npe/CTaBICHHBIC Ha caiTe http://mospolytech.ru B pasznene «bubnuorexay.

5. MarepuajibHO-TeXHHUYECKOEe o0ecrieyeHmne

VYuebuble naboparopun Kadenpsl «AmnmaparypHoe odopMmiIeHHEe M aBTOMAaTH3aLHUs
TEXHOJIOTUYECKUX IPOU3BOACTB UMeHU mnpodeccopa M.b. I'enepanoBa» MOJHOCTBIO OCHAIIEHBI
000pyI0BaHNEM M TPUOOpaMH ISl TIPOBEICHHS Ta00PaTOPHBIX PadOT.

HNmerotcs MCTOANYCCKUC YKAa3aHUS 110 IMPOBECACHHUIO KOHKPECTHBIX BHI0OB SaHHTHﬁ, a TaKiKeC
HCIIOJIL3YCMBIX B y‘IG6HOM mponecce TCXHMICCKUX CpCIACTB O6yT-I€HI/I$[.

Ka(beﬂpa pacnojiara€t KOMIIBIOTCPHBIM KJIACCOM I IIPOBCACHHA, KaK CCMHHAPCKHX H
MPAKTUICCKUX 38,H$ITI/II>1, TaK U JJIA BBIIIOJHCHHA BUPTYAJIbHBIX na6opaToprlx pa60T.

6. MeToanyecKue peKOMeHIaAlnuu

6.1 MeToan4yeckue peKOMeHIAUMH JJIA MPenoiaBareJis 10 OpraHu3anuu
00yueHust
OCHOBHBIM TPeOOBaHUEM K IPENOAaBAHUIO AUCUUILIMHBL IBIISETCS TBOPYECKHH,
POOJIEMHO-THAIOTOBBIH MTOIXO/I, TIO3BOJISIFOIINI MOBBICHTH HHTEPEC CTYACHTOB K
COJIepKaHMIO yUeOHOrO Marepuala.
OcHoBHast (hopMa U3yUCHHUS U 3aKPETUICHUS 3HAHUH 110 3TOM TUCIUTUINHE — JICKITUOHHAS 1
npakTryeckas. [Ipenogasareis JOIDKEH MOCIEA0BATEIBHO BEIYUTATE CTYACHTAM P/
J’IeKLII/II\/JI, B X04€ KOTOpBIX CJ'IGZ[yeT COCpeZ[OTOLII/ITB BHUMAHUEC HA KJIFOYCBBIX MOMCHTAX
KOHKPETHOI'O TEOPETHYECKOTO MATEPUAIIA, & TAKIKE OPraHU30BaTh [IPOBEICHHE
HpaKTI/I‘-IGCKI/IX 3aH$ITI/II\/JI TaKuUM 06pa30M, I-ITO6I)I aKTI/IBI/I?;I/IpOBaTI) MBIIIJICHUC CTYZ[GHTOB,
CTUMYJIMPOBATh CaMOCTOSTEIILHOE U3BJICUCHUE UMH HEOOXOAMMOM HH(OPMAIHH 13
pa3JII/I‘-IHI)IX HNCTOYHHUKOB, CpaBHI/ITCJ'IBHI)If/'I aHaJIn3 MECTOA0B pemeHHﬁ, COIIOCTAaBJICHHC
HOJIyYEHHBIX PE3YJIbTaTOB, HOPMYIIHPOBKY U apIyMEHTAIMIO COOCTBEHHBIX B3IJISI0OB HA
MHOTHE CHIOPHBIE TIPOOIIEMBI.
OCHOBY y4eOHBIX 3aHATHI 10 JUCIMIUINHE COCTABJISIOT JIEKIMK. B pouecce o0yueHus
CTY/ICHTOB HUCIIOJIB3YIOTCS PA3IMYHBIC BUABI YICOHBIX 3aHATUH (2yTUTOPHBIX U
BHEAYMTOPHBIX): JIEKIIMH, CEMHUHAPCKKE 3aHATHS, KOHCYJIbTAluK U T.1. Ha nmepeom
3aHATHUHA 110 I[aHHOI\/JI yq€6HOI>'I AUCIHUIIIINHEC HGO6XOI[I/IMO O3HAKOMUTH CTy,I[eHTOB C
HOPSAZKOM €€ U3y4EHHs, PACKPHITH MECTO M POJIb JUCIUIUIMHBI B CHCTEME HayK, €€
MIPAKTUYECKOE 3HAYCHHE, IOBECTH JI0 CTYJICHTOB TpeOOBaHMS Kadeaphl, OTBETUTD Ha
BOIIPOCHL
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[Ipu moAroTOBKE K JEKIMOHHBIM 3aHATHSAM 10 Kypcy «HaaeKHOCTh TEXHUYECKUX CUCTEM
HE00X0IMMO TIPOYMATh TUIAH €T0 MPOBEICHHUS, COJICPIKAaHUE BCTYUTEILHON, OCHOBHOH 1
3aKJIIOUMTETHHON YaCTH JICKIIMH, 03HAKOMHUTHCSI C HOBUHKAMU y4e€OHON U METONYECKON
JTUTEPaTypPHI, MyOJIUKAIUIMHU MTEPUOAUUECKON MeYaTH 10 TEME JIEKITMOHHOTO 3aHTH,
OMPENICTUTH CPEJCTBA MATEPUAITBHO-TEXHUYECKOTO 00eCIIeYeHUs JICKIIMOHHOTO 3aHATHS U
MOPSIA0K UX UCIIOJIB30BAHUS B XO/1€ UTEHUS JIEKIMH. Y TOYHUTH IUIAH POBEACHUS
MPAKTUYECKOTO 3aHATHUSA 11O TEME JICKLIUH.

B xo7e neKIIMoHHOr0 3aHATHA TPEeToAaBaTesb T0JKEH Ha3BaTh TeMY, yueOHbIE BOIIPOCHI,
O03HAKOMUTH CTYJICHTOB C IEPEYHEM OCHOBHOM U JIOMOJHUTEIBHOM JINTEPATYPHI IO TEME
3aHSATHSL.

Bo BctynutensHOM YacTu JEKIMH 000CHOBATH MECTO U POJIb U3Yy4aeMOM TEMbI B Y4EOHOM
JTUCLUILIMHE, PACKPBITh €€ MMPAaKTHUeCKoe 3HaueHue. Ecinu untaercs He nepBas JIEKUus, TO
HE0OXOIUMO YBSI3aTh €€ TeMY C MPEABIIYIICH, He HapyIIas IOTUKH U3JI0KEHUS y4eOHOTO
Matepuaia. JIekuuo cienyer HauMHaTh, TOJIBKO YETKO 0003HAYMB €€ XapakTep, TeMy U
KpYT T€X BOIPOCOB, KOTOPBIE B €€ X07€ Oy1yT paCCMOTPEHBI.

B ocHOBHO# yacTH JIEKIIUH CIIEYET PaCKPhIBAaTh COACPKaHUE YI€OHBIX BOIPOCOB,
aKLIEHTUPOBAaTh BHUMAaHUE CTYJCHTOB HA OCHOBHBIX KaTE€ropusX, sIBJICHUAX U MPOLeCccax,
O0COOCHHOCTSIX WX MPOTEeKaHMs. PacKphIBaTh CYIIHOCTh M COACPKAHUE PA3TUIHBIX TOUEK
3peHusl U HAyYHBIX MMOJAXO0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHHUM U MPOLIECCOB.
Crenyer apryMeHTHPOBAHO 0OOCHOBATH COOCTBEHHYIO TIO3HIIMIO 110 CITIOPHBIM
TEOpEeTHUEeCKUM BompocaM. [IpuBoauTh npumepsl. 3a1aBaTh MO X0y U3JI0KECHUS
JIEKIIMOHHOT'O MaTepuraja pUTOPUYECKHUE BOMPOCHl M CAMOMY J1aBaTh HA HUX OTBET. JTO
CIOCOOCTBYET aKTUBU3AINU MBICIUTEIILHOM IEATEIIFHOCTH CTYACHTOB, TIOBBIIIICHHIO HX
BHMMAaHUS U UHTEpeca K MaTepHuaily JEeKLHH, ee coaepxxanuto. [IpenonaBarens gomxeH
PYKOBOIHUTH pabOTOM CTYIEHTOB IO KOHCTICKTUPOBAHUIO JICKITMOHHOTO MaTepuaa,
MOIYEPKUBATH HEOOXOIMMOCTh OTPAKEHUS B KOHCTIEKTaX OCHOBHBIX MOJIOKESHHIA
M3y4aeMou TeMbl, 0c000 BBIJCIISISI KATCTOPUIHBIN armapar.

B 3akimounTeNbHOM YacTH JICKIIMU HE00X0IUMO c(HOPMYITHPOBATH OOIIHE BHIBOBI 110 TEME,
PacKpbIBAIOIIIKE COJEPIKAHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIEKIINH. OOBSIBUTH MJIaH
OUYEPEeTHOTO CEMUHAPCKOTO WJIH JaO0PaTOPHOro 3aHATHS, JaTh KPaTKUE PEKOMEHIAINH 10
MOJITOTOBKE CTYACHTOB K CEMUHApy WJIH JabopaTopHoii pabore. Onpenenuts MecTo u
BpeMsl KOHCYJIbTAllMU CTYJEHTaM, [OKEJIaBIIUM BBICTYIIHTh HA CEMUHAPE C IOKJIAaJaMu 1
pedeparaMu 1o aKTyaIbHBIM BOTIPOCaM 00CYK/1aeMOI TEMEI.

[enb npakTUYECKUX 3aHATHUI 00eCTIeYUTh KOHTPOJIb YCBOCHHS Y4eOHOTO MaTepualia
CTYJCHTaMH, PACIIUPEHUE U YTITyOJIeHUE 3HAHUM, TIOTYICHHBIX MMH Ha JICKIIUSIX U B XOJC
camocTosTeNnbHOM paboThl. [loBbienne 3hPeKTUBHOCTH MTPAKTHUECKUX 3aHATUI
JTOCTHTAETCs TIOCPECTBOM CO3/IaHUS TBOPUYECKON 0OCTAaHOBKH, pACIIOararoueii CTyJIeHTOB
K BBICKa3bIBaHHIO COOCTBEHHBIX B3TJISI0B U CYXKACHUI MO 00CYXK1aeMbIM BOIIPOCaM,
KEJIAHHUIO y CTYICHTOB MOpaboTaTh y TOCKH MPH PEHICHUH 3a/1a4.

[Tocne kaxa0ro JEKIMOHHOIO U MTPAKTUYECKOI0 3aHATUS CAENATh COOTBETCTBYIOLLYIO
3alMCh B )KYpHAJIaX ydeTa NOCEUaEMOCTH 3aHIATUI CTYyI€HTAMH, BBISICHUTD Y CTAPOCT
y4eOHBIX TPYII IPUYUHBI OTCYTCTBHS CTYACHTOB Ha 3aHATUSAX. [IpOBOAUTH rpyHIOBBIE U
VHIUBUIyJIbHBIE KOHCYJIbTALIMU CTYJAEHTOB 10 BOIIPOCAaM, BO3HUKAIOIIUM y CTYJICHTOB B
XOJI€ UX MOATOTOBKH K TEKYILEH U MPOMEKYTOYHON aTTeCTAIlH 110 Y4eOHOI TUCIUILINHE,
PEKOMEHI0BATh B MOMOIIb YYCOHBIC U IPYTUE MAaTEPUAIIbI, a TAKXKE CIPABOYHYIO
JIUTEpPaATypYy.

N3ydeHune TMCUUILIMHBI 3aBEPIIACTCS IK3aMEHOM.

[IpenonaBateinb, MPUHUMAOIINNA SK3aMEH, JINYHO HECET OTBETCTBEHHOCTH 32 IPABUIIBHOCTD
BBICTABJICHHUSI OLICHKH.

O COBepIICHCTBOBAHUH HOPMATHBHOTO U y4eOHO-METOMYECKOT0 00ecieueHHs1 00pa30BaTeIbHOTO MpoIecca
HUcn.: T.C. Jleyxuna
1J12098248



16

6.2 Meroauyeckue yKazaHus 1Js1 00y4alOIIMXCS M0 OCBOCHUIO TN CIIUNJIMHBI

CamoctosiTenbHass  paboTra  sBISETCS OAHUM M3 BUAOB TONydYyeHHs OOpa30BaHUs
00yyaroluMuUCs ¥ HallpaBJIeHa Ha:

U3y4eHHE TEOPETUUYECKOI0 MaTepraa, IOJAr0OTOBKY K JIEKIIHOHHBIM U CEMUHAPCKUM
(mpaKkTUYECKUM) 3aHATHSIM

BBINOJIHEHHE KOHTPOJIbHBIX 3aJJaHUI

MOJrOTOBKA K TECTUPOBAHUIO C HCIIOJIb30BAaHUEM 00111€00pa30BaTeNIbHOrO MopTaia

HalMCaHUe U 3aluTa pedepata 1o MnpeiokKeHHONH TeMe.

CamocTtosTenpbHas paboTa CTYACHTOB MPEICTaBISICT OO0 BakHEWIee 3BEHO Y4eOHOTO
nporecca, 0e3 MNpaBWIBHOW OpraHM3allid  KOTOPOro OOydJaroIIMHCs HE MOXKET ObITh
BBICOKOKBAJIN()UITUPOBAHHBIM BBIITYCKHUKOM.

CTyneHT JOKEeH MOMHUTh, YTO NMPOBOJUTH CAMOCTOSITENIbHBIE 3aHATHUS CIEAYET PEryJISpHO.
OueHb Ba)KHO MPUJIOKUTh MAaKCUMYM YCWIJIMH, BOJIM, YTOOBI 3aCTaBUTh ceOsl paboTaTh C MOJIHOM
Harpy3Koi € IepBoro JIHs.

He cnenyer orkiaabiBaTh paOOTy Takke M3-3a HEpaOOYEro HACTPOEHUS HIIM OTCYTCTBHS
BJIOXHOBeHMs. HacTpoeHue HyxHO co3faBaTh camMoMy. IloHrnMaHue HEOOXOIUMOCTH BBIIIOJIHEHUS
paboThl, 3HaHUE LIEJIU, OCMBICIICHUE MEPCIIEKTUBbI OJIarONpPUATHO BIUSIOT HA HACTPOCHHUE.

Kaxnplii cTyeHT AODKeH caM IUIAaHHPOBATH CBOIO CAaMOCTOSTEIBHYIO Pa0OTy, MCXOAS W3
CBOMX BO3MOXHOCTEH M NPUOPHUTETOB. DTO CTUMYJIHUPYET BBIOJIHEHHE paboThl, co3/laeT Oosee
CTIIOKOHHYIO 0OCTaHOBKY, YTO B UTOTE IOJIOKUTEIILHO CKA3bIBACTCSl HA YCBOSHUH MaTepHaa.

BaxkHo mosHee yuecTb 0OCTOSTENBCTBA CBOCH pabOThI, YACHUTH, YTO SIBJISETCS IVIABHBIM Ha
JAHHOM JTare, KaKylo MOCIeNI0BaTeIbHOCTh PadOTHI BBIOPATh, YTOOB!I BBIMOJHHUTH €€ JIy4YIIe U C
HalMEHBIIMMU 3aTpaTaMHi BPEMEHU U SHEPIHH.

Jns 11om0TBOpHOI paboThl HEMANOBA)XKHOE 3HAUCHHE HMeeT OOCTaHOBKA, OpraHU3allHs
pabouero Mecta. HyXHO 100UTBCS, YTOOBI MECTO pabOThl IO BO3MOXHOCTH OBUIO MOCTOSHHBIM.
Pabota Ha mpuBBIYHOM MecCTe eaeT ee Ooiiee 10A0TBOPHO. [IpogyKTUBHOCTE pabOThI 3aBUCHUT OT
IPaBUIBHOTO YepeloBaHUS Tpylda M oTibixa. [losTomMy kakaple yac WM JBa CleqyeT JAeiarhb
nepepelB Ha 10-15 MuHyT. BbIXOJAHBIE NHU Jy4llle HOCBSTUTH AKTUBHOMY OTHBIXY, 3aHATUSAM
CIIOPTOM, NPOTYJIKaMH Ha CBEKEM BO3AyXe U T.J. Jlaxxe nmepekitoyeHue ¢ OJHOro BUAa yMCTBEHHON
paboThl HA APYTOM MOXKET CIYKUTh AKTUBHBIM OT/IBIXOM.

CryneHT J0oDKeH IMOMHHUTb, YTO B Ipouecce OOydyeHHMs BaKHEHIIyI0 pOjib HUIpaer
caMmocTosiTeNnbHas paboTa ¢ KHUroi. Hayunthcs paboTaTh ¢ KHUTOW — Ba)KHEWIIAs 3a/1a4a CTYACHTA.
be3 sToro HaBbika OyAeT 4pe3BbIUaliHO TPYAHO U3ydaTh IPOrpaMMHBIN MaTepHuall, i MHOI'O BpEMEHU
OyIeT MOTpadyeHO HepanuoHAIbHO. Pa0oTa ¢ KHUTOH CKJIAIpIBacTCS W3 YMCHHS IOA00paTh
HEOOXO/MMble KHUIH, pa30o0paTbCsi B HHUX, 3aKOHCIEKTHPOBATb, BbIOpPATh IJIABHOE, YCBOUTh U
IPUMEHUTD Ha MPAKTUKE.

7. DOoH/I OLICHOYHBIX CPEICTB
7.1  Meroabl KOHTPOJISA U OLCHUBAHUSA Pe3y1bTATOB 00y4YCHUSs!

[TpomesxyTouHas arTectanus 00ydyaronmxcs B popme 3K3aMeHa IPOBOAUTCS 10 Pe3ysbTaTam
BBITTOJIHEHHUSI BCEX BHJOB Y4eOHOW pabOTHI, MPETyCMOTPEHHBIX YYEOHBIM IIJIAHOM IO JTAaHHON
JUCLHUIUIMHE (MOJYJII0), TPU 3TOM YUHUTBIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
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TedeHue cemectpa. OlEeHKa CTENeHH IOCTHKEHHs OOy4JarolIMMHUCS TUIAHUPYEMBIX pPEe3yJIbTaTOB
o0yueHHs MO JUCHUIUIMHE (MOJYJII0) IMPOBOJAUTCS IpernojaBaTesieM, BEIyLIUM 3aHsATHS IO
JUCLHUIUIMHE (MOYJII0) METOJJOM 3KCIIEpTHOH orleHKH. [Io uToraM mpomexyTo4HoM arrecTanuy no
JUCLUIUIMHE (MOAYJIIO) BBICTABIISETCS OLEHKA OTIMYHOY, «XOPOILIOY, «YyI0BIETBOPUTEILHOM,
«HEYJIOBIICTBOPUTEIHHO» HITH «3a4TE€HO/ HE 3aYTECHO.

K npomexyTouHOM arrecTanuyu AOIMYCKAIOTCSA TOJNBKO CTYACHTHI, BBIIIOJIHUBIINE BCE BHUJIbI
yueOHO# paboThl, IPeayCMOTpEeHHBIe paboueil mporpamMmoii mo aucuumuimHe «KoHCTpyKTOpCKO-
TEXHOJIOTHYECKOe oOecrieueHre MPOSKTUPOBAHMS alllIapaTOB OTPACIID)

Bun pabotst ®dopma OTYETHOCTH U TEKYIIETO KOHTPOJIS
[IpakTnueckue OdopmneHubie OTYEThI (>xypHan) MPaKTUYECKUX pabor,
paboThI NPEIYCMOTPEHHBIX paboueil MmporpaMMoil JUCHUIUIMHBI C OTMETKOM

IPEeIoJIaBaTeNs «yIOBICTBOPUTEIHHO/XOPOIIO/OTIHYHOY UITH
«3a4TEHOY, €CITU BBIITOJIHCHBI U 0)OPMIICHBI BCE PAOOTHI.

KprOBOﬁ IIPOCKT Pab6ota CTyACHTA, BKIIIOYaromias aHaJIuTUYCCKYHO, rpa(bnquKy}o n
pPaCuYCTHYO 49aCTH, U IPCACTABJIAIOIIAA €000l 3aKOHYEHHOE pEeUIICHUC
IMOCTaBJICHHOM 3a4a41 B paMKax I/I3y‘~Ia€MOI71 JUCHUIIIINHBI

Tect Onenka npernojaBaTess «yIOBJIETBOPUTEIbHO/XOPOIIO/OTIMYHOY» WU
«3a4TEHOY, €CII Pe3yJIbTaT TECTUPOBAHUS O LIKaje (MIyHKT 7.2.3)
coctasisier 6oinee 41 %.

7.2 lllkana u KpUTEPUHU OLIEHMBAHMS Pe3yJIbTATOB 00y4eHHUSs

7.2.1 IlIkana oueHUBAHUSA NPAKTHYECKUX padoT

[Ikana onleHMBaHUS Onucanue

He 3aureno He BbImosnHEeHBI TpeOOBaHUs K HAIKMCAHUIO U 3AIUTE MPAKTHUYCCKOM
paboThI: HENpaBWIBHO oopMIIeHa paboTa, HEMPABWIBHO TOJICYMTAHBI
3HA4YCHUs1, He CHOPMYIIMPOBAH BBIBOJI.

3a4teHo BeimonHeHsl Bce TpeOOBaHUS K HAIMCAHWIO M 3alUTE MPAKTHUYCCKOM
paboThl: BEPHO IMOJICUMTAHBI 3HAYCHUS, COHOPMYIUPOBAH BBIBOJ,
coOJTr0/1eHbI TpeOOBaHUS K 0(OPMIICHHIO.

[Ikana onleHMBaHUS Onucanue

HeynosnerBopurensHo | He BbimosHeHbI TpeOOBaHMs K HAMMCAHUIO M 3aIUTE MPAKTHYECKOM
paboThI: HENpaBWIBHO oopMIIeHa paboTa, HEMPABWIBHO TOJICYMTAHBI
3HAYCHHsI, He CHOPMYTMPOBAH BHIBOJI.

Y 10BJIETBOPUTETILHO BosibHCTBO TpeOOBaHU HE BBIIOITHEHO
Xopowo He3nauurenbHble HEOYETBI
Omimyno BrimonHensr Bce TpeOOBaHMS K HANMHMCAHWIO M 3alIMTE MPAKTHYECKOU

paboThl: BEpPHO IMOJCYMTAHBI 3HAYCHUS, CHOPMYJIHPOBAH BBIBO/,
co0JIr0IeHBI TPEOOBaHMSI K O(OPMIICHHIO.
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7.2.2 IllkaJjia KypcoBOro nmpoexKra

[Ixana oneHuBaHus

Ormmcanme

Hey,Z[OBJ'IeTBOpI/ITeJ'ILHO

He BBINOJIHUI IPOEKT B MOJIHOM 00bEME, HE 3HAET 3HAUUTEIIbLHONW YacTH
IPOrpaMMHOI0  MarTepuana, [JOMycKaeT CcepbE3Hble OUIMOKH, C
OOJIBIIIMH 3aTPYAHCHUSIMHU IPUHUMAET MTPAKTUICCKUEKOHCTPYKTHBHBIC

PELICHHUS.

Y,I[OBJ'IGTBOpI/ITeJ'IBHO

BbInonHuI nNpoekT B MOJIHOM 00bEME, HO OCBOMJ TOJBKO OCHOBHOM
MaTepuag IpOrpaMMbl, JONYCKAaeT HETOYHOCTH, HEJOCTaTOYHO
IIpaBHUJILHBIC q)OpMy.HI/IpOBKI/I, HCIIBITBIBACT 3aTPYAHCHUSA B IPUHATUH
IIPAKTUYECKUX KOHCTPYKTUBHBIX PEILICHUN.

Xopowo

BreimonHun mpoekT B moilHOM oObeMe, TBEPAO 3HAET MPOTPAMMHBIN
MaTepuaj, rpaMOTHO U IO CYIIECTBY €0 M3J1araeT, He JIOIMYCKAeT
CYIIECTBEHHBIX ~HETOYHOCTEH B OTBET€ Ha BOIPOC, BIAJCET
HEO0OXOUMBIMU YMEHHUSIMH U HaBBIKAMU TIPU MIPUHITHH
KOHCTPYKTHUBHBIX PEIICHUH.

O1naHO

BbInonHuI npoekT B MOJIHOM 00beMe, IIyOOKO U MPOYHO OCBOMII BECh
MaTepuai nporpamMmbl 0Oy4eHUs, UCUEPIIBIBAIOLIE, I1OCIIEI0BATENbHO,
IPaMOTHO U JIOTHYECKU CTPOMHO €ro U3J1araer, He 3aTPyIAHAETCs C
OTBETOM IIPU U3MEHEHUH 33/1aHHUs, IPABUILHO OOOCHOBBIBAET IPUHSATHIE
KOHCTPYKTHBHBIE PELICHHUS.

7.2.3 [IIkaJia onleHUBaAHUSA TECTA
PeBynLTaT TCCTI/IpOBaHI/IH OILICHHUBACTCA I10 HpOHeHTHOﬁ HIIKaJIC OOCHKH.

Ornenka KonnyecTBo npaBUIBHBIX OTBETOB
OtimaHO ot 81% mo 100%
Xoporio ot 61% 1o 80%
Y 10BIETBOPUTEIIEHO oT 41% 1o 60%
HeynosnerBoputensHo 40% 1 MeHee TTpaBUIIbHBIX OTBETOB

7.3 OueHOYHBIE CPeaCTBa

1.1.1. Tekyuuii KOHTPOJIb

1.1.1.1 IIpumepsl TeCTOBBIX BONPOCOB 1O AucHumInHe «KoHcTpyKTOpCKO-
TeXHOJI0THYecKoe odecreyeHne NPOEeKTUPOBAHNS ANNAPATOB OTPACII)
Pa3zoen oucyunnunst « Annapamel 2u0poOMexXanuuecKoeo pasoeenus OUCNEPCHBIX CUCTEM

1. VYkaxure Hanboiee MMPpaBUJIBHYKO COBOKYIIHOCTb crmoco0oB 3alaHUusA T'PaHYJIOMETPUICCKOTO

cocCTaBa 4aCTHII.

1) TabmuunHelii cnocoO, ructorpamma, auddepeHnranbHas KpuBas pacupeneacHus

(TUTOTHOCTH ~ pacHpesesieHus1) YacTUI[ 10 KPYIHOCTH,

HWHTCrpajJibHasds KpHBad

pacrpesiesieHUs YaCTULL TI0 KPYITHOCTH;
2) TabmuuHsIiA criocod, rTUCTOrpaMMa, apadbondeckas KpuBasi paclpeieeHus] YacTUI]
10 KPYIIHOCTH, UHTETpajIbHAasl KpUBas paclpeieeHusl YacTHIL [0 KPYITHOCTH;
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3) T'mcrorpamma, auddepeHunanbHas  KpuBas  pacmnpeneneHuss  (IUIOTHOCTb
pacrpenenenus) YacTUll MO KPYMHOCTH, HWHTErpajibHAsi KpUBas pacIpeeseHus
YaCTHUII [0 KPYIMHOCTH, KPUBasi BEPOSTHOCTH;

4) Tabmuunbléi croco0, rucrorpamma, auddepeHIuanbHas KpuBas pacrpeaciIeHUs
(MJIOTHOCTH paclpeieNeHus) YaCTULl TI0 KPYITHOCTH, KPUBasi BEPOSATHOCTH;

2. Ykaxute HanOoJee MpaBWIbHY0 001acTs npuMeneHus Tpyoku [Tuto-IIpanaris.
1) M3mepeHue ocpeTHEHHOTO 3HAYEHHS CKOPOCTHU MOTOKA U CTETIEHU TYPOYIEHTHOCTH;
2) H3mepeHue ocpeTHEHHOT0 3HaUYE€HUS CKOPOCTH MOTOKA;
3) H3mepeHue OCpeAHEHHOTO 3HAYEHHs] CKOPOCTH TIOTOKAa U  MYyJbCAIlMOHHON
COCTABJISIOIICH;
4) W3mepeHue IyabCAlMOHHOM COCTABISIOMICH CKOPOCTH TIOTOKA W CTEIEHHU
TypOyJIEHTHOCTH.

3. VYkaxwure, Ha 4yeM OCHOBaH HNpuHUUNa JeiictBus npubopa Koynrepa s u3MmepeHus
IpaHyJIOMETPUYECKOTO COCTaBa YACTHII.

1) H3mepsiercst CKOPOCTh OCAXKACHUS YACTUIL TIOJ] IEHCTBUEM CUIIBI TSKECTH;

2) Wsmepsiercs CKOpPOCTb OCAKJIEHUS YACTULl O] JEHCTBUEM ILIEHTPOOEKHOW CHJIbI
MHEpLUHY;

3) Usmepsiercss mpOBOAMMOCTD KaTHMOPOBAaHHOTO OTBEPCTHS NMPU MPOXOXKACHUHU Yepes
HEro YaCTHULBI.

4) HW3mepstoTcs pa3Mephl 4YaCTHULL C TIOMOILIBI0 MUKPOCKOIIA.

4. VYkaxurte, Kak OT TaOJIMYHBIX JAHHBIX 3a/laHUS IPAHYJIOMETPUYECKOTO COCTAaBa YaCTUL IPU
HEpPaBHOMEPHOM  IIare pa3OMBKM  JMamna3oHa KPYHHOCTH  YacTHI HEpedTH K
muddepeHnnanbHON KpUBOH pacipeeneHus..

1) TabnuuHble naHHBIE NMPEACTaBUTH B BUJE TMCTOTpaMMbl U alIIPOKCUMHUPOBATh €€
MIJIABHOW KPUBOM;

2) TloctpouTs rpaduK MpH MOCIEI0BATEIIEHOM CYMMHPOBAHUN Ta0JIMYHBIX JaHHBIX;

3) TabnuuHble JaHHBIE Pa3/IE€IUTh HA JUIMHY COOTBETCTBYIOLIETO UHTEPBaja KPYIIHOCTH
YacTUI U NOJYYEHHOE 3HAaYeHHE OTIOXKUTh Ha rpaduke U3 cepeIuHbl MHTEpBaja,
MOJIy4YE€HHBIE TOUKH allllPOKCUMHUPOBATh IJIABHOM KPUBO;

4) TabnuuHble TaHHbIE OTIOXKUThH U3 CEPEIUHBI COOTBETCTBYIOIUX UHTEPBAJIOB HA OCH
abcuuce U NOJyYeHHbIE TOUYKU COETUHUTD TUIABHON KPUBOU.

5. VYkaxwure Hanboyiee NMPABHILHOE OMPECIICHUE MPUHIUIA JIEHCTBUS W BO3MOXHOCTH
u3mepenus Tpyoku [Turo-Ilpaarms.
1) Ha ocHoBaHuu M3MepeHUs TMHAMUYECKOTO HAOpa OMPEEISIETCs] OCPETHEHHOE
3HAYEHHE CKOPOCTHU MOTOKA;
2) Ha ocHOBaHHMU M3MEPEHMsI CTATUUYECKOIO Haropa ONpEleNseTcs OCPEAHEHHOE
3HAYEHHE CKOPOCTHU MOTOKA;
3) Ha ocHoBaHMM M3MEpEHUS] Pa3HOCTH JUHAMUYECKOTO M CTATUYECKOr0 Harmopa
ONPENENACTC OCPEIHEHHOE 3HAYCHUE U ITyJIbCALIMOHHAS] CKOPOCTHU ITOTOKA;
4) Ha ocHOBaHWU HU3MEpPEHUs PA3HOCTH AMHAMHUYECKOTO U CTaTUYECKOrO Hamopa
ONPENENAETC OCPEIHEHHOE 3HAYEHNE CKOPOCTH IOTOKA.

6. VYxkaxwurte HauOoJee MPaBUIbHOE ONPEICIICHUE CTETIeHU TYpOyIEHTHOCTH TOTOKA.
1) Crenens TypOyJIE€HTHOCTH MMOTOKA — 3TO OTHOIIECHHE ITyJIECAIITHOHHON COCTABIISIOIIEH
CKOPOCTH MOTOKA K CpEAHEH CKOPOCTH;
2) Crenenb TypOyJIEHTHOCTH IMOTOKA — 3TO OTHOIIEHUE CPETHEKBAIPATUYHOTO 3HAYCHUS
CKOPOCTH MOTOKA K CpEAHEH CKOPOCTH;
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3) Crenenb TypOyJIEHTHOCTH TOTOKA — 3TO OTKJIOHEHUE CKOPOCTH B JJAHHOW TOYKE OT
CPEIHEro 3HaYEHUsI CKOPOCTH;

4) Crenenb TypOyJEHTHOCTH TIOTOKAa — 3TO OTHOIICHUE MTHOBCHHOT'O 3HAYCHHS
CKOPOCTH K CpeJHei CKOPOCTH MOTOKA.

7. VYKaxure, OT YEro B IIEPBYIO OYEPE/Ib 3aBUCUT ITPOU3BOAUTEIIBHOCTh OTCTOMHHUKA 10
pa3aensieMou CyCIIeH3UH.

1) TIpou3BoaAMTEIHLHOCTH OTCTOMHMKA MO Pa3AesieMOi CYCIIEH3UU 3aBUCUT B MEPBYIO
ouepenpb OT ero oobema;

2) IIpon3BOAMTENHHOCTh OTCTOMHMKA IO Pa3/AesieMOil CyCIIeH3UH 3aBUCUT B IIEPBYIO
odepeb OT IIOIIAIN TOBEPXHOCTH OCAKICHHUS,

3) IIpou3BoAMTENHHOCTH OTCTOMHMKA MO Pa3AEIieMON CYCIEH3UU 3aBUCUT B IIEPBYIO
ouepeb OT IJIOIIAM MOBEPXHOCTU OCAKICHUS U CKOPOCTH OCAXKIACHUS YaCTHL;

4) Ilpou3BOAUTEIHHOCTh OTCTOMHHUKA IO PA3ACIIIEMON CYCIIEH3UU 3aBUCUT B TIEPBYIO
ouepelib OT ero 00beMa U CKOPOCTU OCAXKIACHHS YACTHII.

8. VYkaxure, OT 4ero B MEPBYIO OYEPE]b 3aBUCUT MPOU3BOAUTEIBHOCTh TMIPOLUKIOHA IO
pa3fensaeMon CyCIeH3HN.
1) JmameTpa HWIMHAPUYECKON YaCTH KOPILyca U JaBJIEHUS B IUTAIOLLEM N1aTPyOKe;
2) JluaMeTpoB BEPXHEro U HIKHETO CIIMBHBIX MaTPyOKOB;
3) JlmameTpa HMIMHIPUYECKON YaCTH KOpITyca U yria KOHYCHOCTH KOHUYECKON 4acTu
KOpITyca;
4) JlmameTpa BEpXHETO CIMBHOTO MATPyOKa M JABJICHUS B MIUTAIONIEM MaTpyOKe.

9. VYkaxwure 32 CYET YEro B MEPBYIO OYEpe/lb YBEIHMUUTCS KOHIIEHTPAIUS JUCIIEPCHOH (ha3bl B
CTYHIEHHOM MpOJIYKTE THAPOUMKIOHA (HWKHHH CIMB) NHpU MOCTOSHHOM JHaMeTpe
HWIMHAPUYECKON YacTH KOpITyca.

1) 3acueT yMeHbIICHHS YTa KOHYCHOCTH KOHUYECKOW YacTH KOpITyca;

2) 3acuer yBeJMYEHUs ABJICHUS B IUTAIOIEM (BXOAHOM) NaTpyOKe rUIPOLMKIIOHA;
3) 3acuer yBeNMYEHHUs AMaMeTpa BEPXHETO CIMBHOTO MaTpyoOKa;

4) 3acuer yMeHbIIEHHs AMaMEeTpa HUKHETO (IECKOBOI0) Pa3rpy304HOro narpyoka.

10. Ykaxurte HauboJsee MpaBUIIbHBIN MepedeHb MoKa3aTeaeil paboThl THAPOIMKIOHA, KOTOPBII
MOJKET OBITh PACCUMTAH C UCTIOJIH30BAHUEM MOHSATHS TPAHUYIHOTO 3epHA Pa3/ICIICHHUS.

1) KoHImeHTpanusi U rpaHyJIOMETPUYECKUN COCTaB YaCTHUI] TUCIIEPCHON (a3l B
OCBCTJIICHHOM U CTYIIICHHOM ITPOJIYKTE;

2) TIpou3BOAUTEILHOCTH 10 OCBETIICHHOMY U CT'YIIIEHHOMY TIPOJIyKTaM;

3) T'paHyrnomMeTpHyYecKWid COCTaB YacTHI[ JUCHEPCHOW (a3bl B OCBETICHHOM U
CTYILIEHHOM TIPOJIyKTE;

4) KoHueHTpanus TuciepcHoi (asbl B MPOIYKTaX pa3/Ie/iCHHUSI.

11. Kak cooTHOCATCA AaBlieHUs IOTOKOB B CTpyHHOM annapare?
1) JlaBnenue pabodero moToka OOJIbIIE TaBICHUS HHXEKTHPYEMOTO ITOTOKA U MCHBIIIC
JABJICHUS] CMEIIAHHOTO TTOTOKA;
2) JlaBneHuWe CMEIIaHHOTO IOTOKA MEHbBIIIE IaBJICHUS PaboYero MmoToka u 0oJbIe
JABJICHUS] UHKEKTUPYEMOTO MOTOKa,
3) JlaBineHue UHKEKTUPYEMOTO MOTOKA MEHbIIIE AaBJICHUs Paboyero moToka u 00Jblie
JTaBJICHUs CMELIAHHOT'O TIOTOKA;
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4) JlaBneHWe CMEMIAHHOTO IMOTOKA MEHBIIIE NaBJICHHUS pad0UYero MOTOKa M MEHBIIE
JABJICHUSI MHKEKTUPYEMOTO ITOTOKA.

12. B xakoM ciiydae 1enecoo0pa3Ho NPUMEHSITh HEHTPUPYTH UM THAPOLMKIOHBI, a He
cenaparopsbl?

1) Ecau pazMep yacTuil qucnepcHoi Ga3bl 00JbIe MAaKCUMaIbHOTO KPUTHIECKOTO
pa3Mepa yacTHLl;

2) Ecnm B cycneH3uu COAEPKHUTCS 3HAYUTEIbHOE KOJIMYECTBO MEIKOIUCIIEPCHBIX
YaCTHII,

3) Ecnu HeoO6x0auMo pa3aensiTh IMYJIbCUY;

4) Ecnu ocHOBHasi Macca 4acTUL[ MEHbILIE MPEAEIbHOr0 pa3Mepa, ONpPEaeIsieMOro U3
YCIIOBUSI BO3MOXKHOCTH BOSHUKHOBEeHHUSI Tuy3un.

13. YkaxxuTe Ha 9eM OCHOBAH NMPUHIIUI UMIIEITICPHON (IIOTAIHH.

1) WmmennepHas ¢uioTamus OCHOBaHA Ha TOM, YTO BO3JIYIIIHEIC ITy3bIPEKH 00pa3yrOTCs B
BOJIC 3a CUET BBIICNICHUS U3 HEE PACTBOPEHHOTO BO3/1yXa MO/ JCHCTBHEM BaKyyMa;

2) WmnennepHass ¢Quoramust OCHOBaHa Ha TOM, 4YTO pasfenseMas IyJblia
MpeBapUTEIbHO HACHIIIAETCS BO3AYXOM IMOJ H30BITOYHBIM JABICHHEM, a 3aTeM
BBIITyCKAaeTCs BO (DIOTAIIMOHHBIN pe3epByap, HAXOIAIMIMKCS TOJ aTMOC(HEPHBIM
JTABJICHUEM;

3) HWmnennepHas ¢roTamnus OCHOBaHa Ha TOM, YTO BO3/JyX MOJAETCSI BO BCACHIBAIOIIYIO
TpyOy Hacoca;

4) WwmnennepHas (ioTanusi OCHOBaHa HA MEXaHUYECKOM HCIIEPTUPOBAHUH BO3/IyXa B
myJbIIe.

14. YkaxuTe, KaKk YCTPOEH (QHIbTp-Ipecc aBTOMaTU3UpOBaHHbIN kamepHblii Tuna GITAKM.

1) ®unprp-pecc aBTOMaTH3WpOBaHHBIM KamepHbld Tuna ®OIIAKM coctoutr wu3
KOMIIJIEKTa TOPH30HTAIBHBIX (PHIBTPYIOIINX TUIUT, PACTIONO0KEHHBIX MEXITy BEpXHEH
YIOPHOM IUITUTOW U HUKHEN HAKUMHOM;

2) ®unpTp-npecc aBTOMaTU3UpOBaHHbIM KamepHbli Tuna @PIIAKM cocrour wus
KOMIIJIEKTa BEPTUKAJIBHO PACHOJIOKEHHBIX IPSAMOYTOJIBHBIX (PHIIBTPOBAIBHBIX IIJIUT;

3) ®unprp-npecc aBTOMaTHM3UpoBaHHBbIM KamepHbli Tuna PIIAKM cocroutr wus
BEPTUKAJIBHOIO IIOCKOTO (DMIIBTPOBAIIBHOIO 3J€MEHTa — JIUCTA, MPEJICTABISAIOLIETO
cOOOM >KeCTKMH Kapkac W3 TpyObl WM TMpPOKaTa, BHYTPH KOTOPOTO PACIOJIOKEH
YKECTKUH IPEHaKHBIM BKJIA/IbILL;

4) @uupTp-tipecc aBTOMaTU3UpoBaHHbIM KaMmepHbli Tuna PIIAKM npexacrasiser
cO0OH BEpTUKAIbHBIM LMIMHAPUYECKUNA KOPIYC C KPBILKOH M JHHIIEM, MEXIY
KOTOPBIMH [TOMEIICHA PEHIeTKA, B KOTOPOH KPETSITCs (PMIBTPOBAILHBIC TATPOHBI.

15. BeiOepute Hanboee NOTHYIO XapaKTePUCTHKY OCAAUTENEHOTO HEHTPUDYTHPOBAHHUS.

1) OcamutenbHoe  1EHTpU(YTUpOBAaHUE —  BBIACICHHE  TBepAor  (a3el U3
MaJIOKOHIIEHTPUPOBAHHBIX CyCHeH3ul (koHueHTpamus 10 5% 00). dua storo
polecca HUCHOJB3YIOTCS OCBETJIAIOIIME IIHEKOBblE IEHTpU(yru, TpyOudaTbie
HeHTpU(YTu U KUJIKOCTHBIE CEMapaTopbl ¢ TapelbyaThbIMU WU UUIHMHIPHYECKUMHU
BCTaBKaMU;

2) OcagutenbHoe IEHTPU(DYTUPOBAHHE TMPOBOIAT B CEMApaTOPax-CryCTUTENSX, U3
POTOPOB KOTOPBIX OCAJ0K B BHJI€ KOHIICHTpATa HETIPEPHIBHO OTBOAUTCS Y€pe3 COILIA.
Konuentpanust tBepoit ¢azsl — ot 2 10 30% 00.;
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3) OcanuTenbHOE HEHTPUPYTHPOBAHNE — PA3JICICHUE CYCIICH3UUIIEHTPUPYTHPOBAHUEM
B MepQOpPUPOBAHHBIX POTOpPaxX LEHTPU(PYT MEPHOAUIECKOTO U HEMPEPHIBHOTO
JIEHCTBHS,

4) OcaaurenbHoe LHEHTPUPYrupoBaHUe - paszeneHue cpenHe- u
BBICOKOKOHIICHTPUPOBAHHBIX CYCIICH3HH. [t TpoBeeHust 3TOro mporecca 0OBIYHO
UCMOJB3YIOT OOE3BOKMBAIOIIME U YHUBEPCAIbHBIE OCAJUTEIbHBIC IIHEKOBBIE
HEHTPUPYTH, peke — MEHTPU(YrH NEePHUOIUMUECKOrO JCHCTBUS C PyYHOH WIU
MEXaHUYECKON BBITPY3KOM OCaIKa.

16. Ykaxute HanOoJiee MpaBUIIbHBIN MIEpeueHb CUJI, OKa3bIBAIOLMX OCHOBHOE BIIMSHUE HA
IIPOLECC Pa3/IeNIEHUs B TapeIb4aToOM CeIapaTope.

1) Ha npouecc pa3aeneHus B TapesibyaToM cenapaTope OCHOBHOE BIMSHUE OKa3bIBAeT
LIEHTPOOEKHAs CHJIA U CHJIA TSKECTH;

2) Ha npouecc pa3aeneHus B TapeibyaToOM CENapaTOPe OCHOBHOE BIMSHUE OKA3bIBACT
LEHTPOOEKHAs CUjla U CUJIa TPEHHUS;

3) Ha npouecc pa3ieneHus B TapenbyaTOM CElapaTope OCHOBHOE BIMSHUE OKa3bIBAET
cuia TpeHus u cuna Kopuomnuca;

4) Ha npouecc pazaesieHus B TapeiabuyaTOM CENapaTope OCHOBHOE BIMSHUE OKa3bIBAaeT
neHTpoOexHast cuiia u cuina Kopuosuca.

17. Ykaxute HanOoJee MpaBUIbHBIN MTepeueHb N3MEHEHU MTOKa3aTese padoThl MbIIICTa30BOTO
LMKJIOHA U BUXPEBOTO MbUICYJIOBUTENS, KOTOPbIE MPOU30MIAYT IIPH YMEHBIICHUHN JUaMeTpa
KopIyca.

1) Tlpu ymeHblIeHHH quaMeTpa KOpITyca YBEIHMUUTCS KOHIEHTpaIus TBEpIoi (pa3bl B
OYMIIIEHHOM I'a3€ U YMEHBIIUTCS MPOU3BONUTEIBHOCTD alllapara;

2) Ilpu yMeHbIIEHUH TUaMeTpa KOPIyca YMEHBIIUTCS] KOHLIEHTPAlKs TBEPAoi (a3bl B
OYMIIIEHHOM Ta3€ M YBEJIMYUTCS MPOU3BOAUTEIBLHOCTD anapara;

3) Ilpu yMeHbILIEHUH TUaMeTpa KOpIyca YBETUYUTCS KOHLIEHTPALKs TBEPAOH (a3bl B
OYMIIIEHHOM Ta3€ M YBEJIMYUTCS MPOU3BOAUTEIBLHOCTD arapara;

4) Tlpu yMEHBIICHUU TUAMETPa KOPITyca YMEHBIITUTCS KOHIICHTPAIIHS TBEPIAOH (a3bl B
OYMIIEHHOM T'a3€ U YMEHBIIUTCS IPOU3BOIUTEIBHOCTD aIllapara.

18. Ilpu pacuere quamerpa paboueil 30HbI BAXPEBOTO MbUICYJIOBUTEINS B KAKOM JUaNa30He
BBIOMpAETCsI CKOPOCTh B paboueit 30He?
1) Cxopocts BeIOHpaercs B ntuanazone ot 20 g0 25 m/c;
2) CxkopocTb BbIOHpaeTcs B nuamna3zone ot 12 no 18 m/c;
3) CkopocTh BeIOMpaeTcs B Auana3oHe ot 5 1o 12 m/c;
4) CkopocTb BeIOMpaeTcs B Auana3one ot 15 no 20 m/c.

19. Vkaxure Haubojee NpaBUIbHOE OINpeJeiIeHUue MpHHLMNA JeHCTBUS TypOYJIEHTHBIX
ra3onpoMbIBaTEIEH.

1) IlpuHuun pneicTBUsS 3THUX ammapaToB OCHOBaH Ha B3aUMOJEWCTBUU YacTHULl C
KHUJKOCTBIO Ha IOBEPXHOCTU HACAIKH;

2) IlpuHuun AeHCTBUS 3TUX aIlllapaTOB OCHOBAH HA MHTEHCHUBHOM JAPOOJIEHUH T'a30BbIM
MOTOKOM, JTBHXKYIITUMCS ¢ BBICOKOH CKOpOCThIO (TIopsiaka 60-150 m/c), opomaromieit
ero Xuakoctu. OcCaXIEHUIO0 4YacTHIl NbUIM Ha KallUIAX OpOLIAIOUIEH >KUIKOCTH
CIOCOOCTBYET TYpOYJIEHTHOCTh Ta30BOTO IIOTOKA M BBICOKHE OTHOCHUTEIbHBIC
CKOPOCTH MEXY yJaBIMBAEMbIMU YaCTULIAMHU U KaIULSIMU;

3) IlpuHuun pelcTBUS ASTHX aNIaparoB OCHOBAaH Ha B3aMMOJEHCTBUU YaCTUL[ C
XKHJIKOCTBIO, PACHBIIIEHHOM (hopcyHKaMu;
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4) IlpuHuun neWcTBUS ATHX allapaToB OCHOBAH HAa B3aUMOJICHCTBUU YacTHI] C
JKUJKOCTBIO IIPU ITPOXO0KICHUH Ia3a yepe3 CIOW KUIKOCTH Ha Tapelike.

20. IIpu pacyere auameTpa MoyIoro cCKkpyoodepa B KakoM Jiana3zoHe BHIOMPACTCsi CKOPOCTh rasa B
paboueii 30He?
1) CxopocTts raza B paboueii 30He BeIOMpaeTcs B Auanasone ot 5 10 10 m/c;
2) CkopocTts ra3a B paboueii 30He BEIOMpaeTcs B AuanazoHe ot 8 10 12 m/c;
3) CkopocTts raza B paboueii 30He BEIOMpaeTcs B nuarma3one ot 0,6 1o 1,2 m/c;
4) CkopocTb Ta3a B paboueii 30He BEIOMpAETCs B TUaNa3oHe OT 2 10 5 m/c.

Kiouu npaBHJILHBIX OTBETOB HA TECThI
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.

1.1.1.2 Tembl npakTHYecKHX padoT mo gucuuiinue «KKoHcrpykropcko-
TeXHOJI0THYecKoe odecreyeHne MPOEKTUPOBAHNS ANNAPATOB OTPACII)

Temaruka npakTHUECKUX padOT U3JI0kKEHA B IyHKTE 3.4.

1.1.2. IlpomeskyTOUHAS ATTECTALMSA

7.3.2.1. Bompocsl K 3K3aMeHY U 3a4eTy no aucuuninne «Koncrpykropcko-
TeXHOJIOTHYecKoe obecrevyeHue NPOEKTUPOBAHHUS ANINAPATOB OTPACJIN»

1. OGusacTh Ha3HA4YEHUs U KJIacCU(UKaLKs TEIII00OMeHHbIX annapaToB. OCHOBHBIE
TpeOOoBaHuUs, IPEIbIBIAEMbIE K KOHCTPYKIHAM TeII000MeHHUKOB. COBpeMeHHast
HOMEHKJIaTypa TeIJI000MEHHHUKOB.

2.  3MeeBUKOBBIE TEINIOOOMEHHUKH. KOHCprKHI/IH, IMPHUHIUIT I[eﬁCTBHH, IMOPAJO0K pacycTa.
3. Buapl Tennonocureneit. I[OCTOI/IHCTBEI 1 HCOAOCTATKU.

4. TennooOMEHHHKHU THIIa «TpyOa B TpyOe». KOHCTpyKIIHS, MPUHIIUIT JSHCTBUS, OPAI0K
pacuera.

5. Cxema pacueTa Temio0OMeHHBIX annapaToB. Onpenenenue ko3 dumenTon
6. TerooTaa4YM U KodHIMeHTa TeruIonepeaayn.

7. KoxyxoTpyOHble TeruooOMeHHHKH. KoHCTpyKIMH sxecTkoro Tumna. Kperuienue Tpyo B
TpyOHBIX 1ockax. [lopsimok pacuera.
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8. BriOop HampapiieHHs IBHXKEHHS padounx cpen. OnpeneneHue CpeTHero TeMIIEpaTypHOTro
Hamopa.

9. KoxyxorpyOHbIe TeriooOMeHHUKH. KOHCTpYKINHY ¢ miaBaroieii rojaoBkoi, U-00pa3HbIMu
TpyOkamu. Kpennenue tpy6 B TpyOHBIX Jockax [lopsnok pacuera.

10. CmecuTenbHbIE TEIUIOOOMEHHUKH. Y CTPOMCTBO, IPUHIIUI ASHCTBUS, 00JaCTh IPUMEHEHUS
0apoMeTpUYECKHX KOHJICHCATOPOB.

11. Anmaparsl BO3IyIIHOIO OXJIAXACHUS. Y CTPOMCTBO, IpUHLUI AccTBUA. KOHCTpyKIIMN
TpyO, IOPSIOK pacyera.

12. OcHoBHOe ypaBHeHue Teruionepenaun. Onpenenenre ko3¢ GUIUeHToB
13. Teruootnaun u ko3 unmeHTa Ternaonepeaayn, CpeHel pa3HOCTH TEMIIEPATYD.
14. TInactuH4ato-peOpucThie TEII00OMEeHHUKH. KOHCTPYKIINU, 0COOCHHOCTH pacyera.

15. Beibop HanpaiieHus IBUKeHUs padbouux cper. OnpeneneHne CpeaHero TeMnepaTrypHoro
Haropa.

16. TennooOMEHHUKH U3 HEMETAJUIMYECKUX MaTepraioB. O01acTh IPUMEHEHHUS JOCTOUHCTBA
Y HEJJOCTaTKHU.

17. PereneparuBHbIe TEII0OOOMEHHBIE anmapaThl. KoHCTpyK1u, 001acTh IPUMEHEHHUS.

18. Bumpl TerIOHOCHUTENICH, BEIOOp HAITPABICHHSI ABMKEHHSI TETNIOHOCHTEIIEH, OTIpeIeIeHNe
CpeAaHeN Pa3HOCTH TEMIIEPATYP.

19. CmecutenpHble TeIII000MEHHBIE annapaTsl. KoHCTpyKInu, 00,1acTh MPUMEHEHUSL.

20. TemnoBo# u MaTepHallbHBII OanaHc TerooOMeHHOro anmnapara. KonnuecTBo
nepe1aBaeMoro Tersia mpu u3MeHeHUH (pa3zoBOro COCTOSIHUS U 0€3 N3MEHEHUS.

21. I'papupuu. O61acTh IPUMEHEHHUS, KOHCTPYKLIUU, IPUHITUI ACHCTBUSI.

22. Tlopsaok pacyera peKylepaTUBHBIX TEIII0O0OMEHHBIX aliapaToB.

23. TemoBsie TPYOBI, TEPMOCUGPOHBI. Y CTPOKUCTBO, MIPUHIIHI JCHCTBUS.

24. .CnupanbHbIe TEIJIO0OOMEHHUKH. Y CTPOMCTBO, YINTIOTHEHUS, TOPSIOK pacyera.

25. IlnacTuHYaThIE TEMIOOOMEHHBIE aliraparhl. KOHCprKI_II/II/I, CIIOCOOBI M3rOTOBJICHH.
KOHCTPYKL[I/II/I IIJIaCTHH. HOpH,I[OK pacydeTa ImI1aCTUHYaTbIX TEMI000OMEHHUKOB.

26. TerutoBoOM M MaTepUABbHBINA OajlaHC TEMI00OMEHHOTO anmapara. KomudecTBo
nepeaaBaeMoro Temia Npyu U3MeHEeHUH (ha30BOro COCTOSHUS U 0e3 U3MEHEHUS.

27. Tlopsaok pacueTa peKyrnepaTUBHBIX TEINIOOOMEHHBIX annaparoB. OnpeneiacHue
KO3 (UIIMEHTOB TEIIOOTAa4YN U KO3 (DUIIMEeHTa TeIUIonepe1ayuu.
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28.28.

29. Paznen aucuuniauasl «KoOHCTpyHpOBaHKE U pacuyeT anmapaToB C ICEBI00KMKEHHBIM
CJI0EM»

30.30.

31. OcHOBHBIE XapaKTEPUCTUKHU CJIOSI M YACTHUL] TBEPJIOTO 3€PHUCTOrO MaTepraia.

32. TlceBROOXKMKEHUE U IPYTUE CITOCOOBI KOHTAKTUPOBAHUS TBEPIBIX YACTHIL C Ta30BBIM
33. (’KUAKOCTHBIM) TOTOKOM.

34. O6aacTh CYHICCTBOBAaHUSA IICCBAOOKNKCHHOTO CJIO. MunnmanbHas CKOPOCTb
MCCBAOOXKUKCHHUA U CKOPOCTh YHOCA.

35. OgHOpPOAHOE M HEOHOPOIHOE TICEBIOOKIDKEeHHE. [ ommaas mornepeyHoro ceueHus
amnmapara.

36. KOHCTp}IKI_II/II/I KOpI11yCa almapaToB € IICEBAOO0KUKCHHBIM CJIOCM.

37. KOHCTI)YI/IpOBaHI/Ie CCIIapaliliOHHOTO ITPOCTPAHCTBA allllapaTOB C HCIIOABUKHBIM U
IICCBAOOXMKCHHBIM CJIOCM. HYTI/I YMCHBIIICHHUA YHOCA.

38. KoHcTpyupoBaHue Tra30BbIX KaMep B anmaparax ¢ HEMOABH)KHBIM M TICEBI00KIKECHHBIM
CJIOEM.

39. KonctpyupoBaHue razopacrnpeaeTuTeIbHbIX PEIIETOK.
40. I'uapaBIuYecKoe COMPOTUBIICHHE alapaToB C MCEBI00KIKEHHBIM CIIOEM.

41. O6nacTh CyniecTBOBAaHHSI IICEBIO0KIDKEHHOTO ¢J1051. MUHHMaIbHAS CKOPOCTh
IICEBJI00KKEHUS U CKOPOCTh YHOCA.

42. O6macTh CynIeCTBOBAHHS IICEBIO0KIKEHHOTO ¢J1051. MUHHMaIbHAs CKOPOCTh
TICEB/IO0XKIKEHUS U CKOPOCTh YHOCA.

43. OgHOPOIHOE U HEOTHOPOIHOE MCEeBA00KIbKeHHE. [1Tomanp monepeuHoro ceueHust
arrapara.

44. Vcteuenue cBOOOHOM Ta30BOM CTPYU U CTPYH, HCTEKAIOIICH B IICEBIO0KMKEHHBIHN CIION.
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