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1. Ilesn, 3aauu U IVIAHUPYeMbIe Pe3y/IbTaThl 00yJYeHus M0 AUCIUIIMH

OcHOBHast 1e/Ib  JUCHUITIMHBI  «KOHCTPYKTOPCKO-TEXHOJIOTUUECKoe — obecrieueHue
TIPOEKTUPOBAHUS arrapaToB OTpac/in» — TayboKast npodeccruoHanbHas TorOTOBKA CIel[HalnCTa,
obecrieunBaroLIjasi yCIelHOe pellleHre WCC/eI0BaTeIbCKUX, MPOEKTHBIX, KOHCTPYKTOPCKUX 3a/1ad,
BO3HUKAIOIIMX TPU CO3/jaHUM HOBOTO 000pyJOBaHUS [Jii XUMUUYECKMX U HePpTeXUMUUYecKuX
TIPOU3BO/ICTB.

OcCHOBHBIE 33/layaMU AUCLIUTUIMHBI OTIPe/IeNIsIoTCsl KBaMM(PUKALIMOHHOM XapaKTepUCTUKOM, B
COOTBETCTBMM C KOTOPOU B pe3y/bTaTe M3yueHUs JaHHOW JUCLIMIUIMHBI CIIeLUaIUCT J0/DKEeH 3HaThb
OCHOBHble HampaB/ieHWssT U TepCreKTUBbl pa3BUTUS XUMHUUeCKod U HedTeXUMHUUeCKOu
MIPOMBIIIJIEHHOCTH, BOMPOCHI POEKTUPOBAHUS, SKCITyaTaliui U UCC/eJ0OBaHUS TeXHO/IOTMUeCKOT0
000py/J0BaHUST XUMHUECKUX U He(pTeXMHUUYeCKUX IMPOH3BO/ICTB.

Obyuenre 1o  aucuuriiHe  «KOHCTPYKTOPCKO-TeXHO/OTMYeCKoe  obecrieueHue
MPOEKTUPOBAHUS  almapaToB OTPAaC/iyW» HamnpaBleHO Ha (OpMUpOBaHME Y OOYyYarOIUXCS
C/lelyIOIIUX KOMIeTeHLIM:

Kopa 1 HauMeHOBaHue KOMIIeTeHIMH NHauKaTopbI AOCTH)KEHUSA
KOMIIeTeHI{UH

OIIK — 3 CriocobeH BHeJpSTb U 0CBaWBaTh MOIIK-3.1. 3Haer crioco6bl BHeAPEHUS |

HOBOE TeXHOJIOTHUYeCcKoe 000py10BaHHe OCBOEHHUS HOBOT'O TeXHOJIOTUYECKOro
000pyI0BaHus
NOIIK-3.2. [TpumeHsieT 3HaHUS 1o
BHE/IPEHUIO v OCBOEHHIO HOBOT'O
TeXHOJIOTMUeCKoro 000pyZioBaHuUs
NOIIK-3.3. ITpumeHsieT 3HaHUs 110 OCBOEHUIO
HOBOT'O TEXHOJIOTUYECKOTO 000py/10BaHUsI

2. MecTo JUCHHMIUIMHBI B CTPYKType 00pa3oBaTe/IbHON NMPOrpaMMbI

MuctyrmvHa  «KOHCTPYKTOPCKO-TEXHOJIOTMUecKoe obecrieueHHe TIPOEKTHPOBAHUSI  arllapaToB
OTpac/iu» OTHOCUTCS K Y4eOHbIM [JUCLIMTIMHAM o0si3aTenbHON yacTH 610ka b1 «JuciyrnivHbl 1
Mo y/ii» oOpa3oBaTesibHOW TIporpaMMbl  «CpezicTBa aBTOMaTU3alMud W 0asbl [JaHHBIX IS
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX TIPOM3BOACTB» HampasiaeHus 15.03.05 KoHcTpykTOpCKO-
TeXHOJIOTUecKoe obecrieueHre MaIIMHOCTPOUTE/LHBIX MPOWU3BO/CTB, KBaU(UKalLys (CTereHb) —
GakanaBp.

OcBoeHWe JUCHUIUIUHBI  «KOHCTPYKTOPCKO-TEXHOJIOTMUeCKoe obecrieueHre TMPOEKTUPOBAHUS
afnrapaToB OTpaciu» B 7-M, 8-M U 9-M cemecTpe HeOOXOAWMO AJisi TIOCTEAYIOIIEro OCBOEHHUS
JUucLUIMH  «IIpoMbIlIeHHasi 3KOJoTus oTpacyin», «OCHOBBI obecrieueHUst TeXHOJIOTUYHOCTH
KOHCTPYKLIAW».

3. CTpyKTypa M cojepKaHue AUCLUIINHbBI
OO0111ast TPYZ0EMKOCTD AUCIIUTTUHBI COCTAB/ISIET 8 3aUeTHBIX eNHUIIBI (288 uacoB).

3.1 Bwupbl yueOHOI padoThl H TPYAOEMKOCTH
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3.1.1. OuHo-3a04Hasi hopma obyueHust

No 3 Kommuect CemecTpbr
n/ Buj yue0HO# padoThI BO
n 4yacos 7 8 9
1 | AyauTopHbIe 3aHATUA 162 54 54 54
B ToM uncre:
1.1 | Jlekuuu 72 24 24 24
1.2 | CemuHapckue/TipakTU4eCcKre 36 12 12 12
3aHSATHSI
1.3 | JlTabopaTopHbIe 3aHATHS 54 18 18 18
2 | CamocTosTe/IbHAsA padoTa 126 42 42 42
B ToMm uucre:
2.1 | doknap, coobirieHue
3 | IIpomexxyTouHas
arrecTanus
3auet/aud.3aueT/3K3aMeH 3K3aMeH 3K3aMeH 9K3aMeH 3K3aMeH
Hroro 288 96 96 96
3.2 TemaTnueckuil N/iaH U3yuyeHUs AUCHMILIMHBI
3.2.1. OuHasi-3a0uHast popma 00yuyeHUs
TpypoeMKoCTb, Yac
AyauTopHas pabora
C
Ne Pa3penbl/TeMbl eMMHap Camo
n/n JMCLUTLTUHBI ckue/ Jlabop | Tlpak| T
Bcero | Jlekig ar u osiTesN1
MpaKTU4
uu OpHbIE | ueckasi | bHasg
eckue
3aHATH | moAror| paboT
3aHATUS
s OBKa a
1.1 OcHOBHBIE TIPUHLIMIIBI 36 9 4 6 15
KOHCTPYHPOBaHUs armaparoB
XUMHUUECKUX TIPOH3BO/ICTB.
1.2 KoHcTpyupoBaHue u pacuet 36 9 4 6 15
TeryI000MeHHBIX arrapaToB, B TOM
yuc/ie B KOPPO3MOHHOCTOMKOM
WICTIO/THEHUU.
1.3 | KoHcTpyupoBaHue U pacuet 36 9 4 7 16
BBITIAPHBIX ¥ KPUCTA/UTM3ALIMOHHBIX
anrnapaToB, B TOM UKCJIe B
KOPPO3UOHHOCTOMKOM HCIIO/THEHUH.
14 KoHcTpyupoBanue u pacueT 36 9 4 7 16
anraparoB TUPOMEeXaHuueCcKoro
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pa3fejieHud [OUCIIepCHBIX CHCTEM, B
TOM 4HC/jIe B KOppOBHOHHOCTOﬁKOM
HCITOJIHeHHH.

1.5 KoHcTpyrpoBanue u pacueT 36 9 5 7 16
CYLLW/IbHBIX anmnapaTroB, B TOM UHKC/Ie
B KODPO3MOHHOCTOWKOM MCTIOJTHEHUM.

1.6 36 9 5 7 16

KonctpyupoBanue U pacuet
peakTopoB, B TOM  4YuC/le B
KOPPO3HMOHHOCTOWKOM MCIIOJTHEHUM.

1.7 36 9 5 7 16

KoHcTpyupoBaHue U pacuet
amnrapaToB Co CJI0EM 3epHHUCTOTO
MaTepuasa, B TOM  4YHWCle B
KOPPO3MOHHOCTOMKOM MCTIOJTHEHUM.

1.8 36 9 5 7 16

KoHcTpyupoBanue U pacuer
KOJIOHHOTO  00OpyZiOBaHUSI  AJIst
MacCcOOOMeHHBIX IIPOLIeCCOB, B TOM
yucre B KOPPO3UOHHOCTOMKOM
VICTIO/THEHVH.

Hroro | 288 72 36 54 126

3.3 CojepxaHue AUCHMIIJIMHBI

Tema 1.0CHOBHBIe NPUHIMIIBI KOHCTPYHMPOBAaHUA aniapaTroB XMMHUYeCKUX
MPOM3BO/CTB.

Hay‘-IHbIe OCHOBBI MCC/1eJOBaHNsA 1 KOHCTPYUPOBAHHA alllldpaTOB XUMHWUYECKHX IMPOU3BOACTB.

CBs3b TEXHOJOTMYECKOTO TIpoljecca C KOHCTPyKLMeld ammapaTta. @Pusuueckoe W
MaTeMaTHUeCKoe MO/Ie/IMpOBaHue. DKCIepUMeHTasbHble UcciefoBaHuss. OCHOBHbBIE TIPUHIIUTIBI U
MeTOZbl KOHCTPYMPOBAHUSI —arrapaToB XWMUYeCKUX TIpOM3BOACTB. [loka3aTenu KauecTsa.
HopmaTtuBHbIe ZIOKYMEHTBI, UCTIO/Ib3yeMble TIPH KOHCTPYMPOBAHUH XUMHUECKOT0 000pY/10BaHUSI.

Tema 2. KoHCTpyHpOBaHHe U pacyeT TenjI000MeHHbBIX annapaToB, B TOM
4yKc/ie B KOPPO3UOHHOCTOMKOM HCIIO/THEHUM.

Knaccudukaiuss 1 HOMEHK/IaTypa COBPEMEHHBIX Terjio00MeHHbIX armapaToB. OCHOBHbIE
TpebOBaHUs, TIpeAbsiBIsieMble K TerVIOOOMEeHHBIM —ammapaTaM B XO/ie  TPOeKTHUPOBaHMs,
W3rOTOBJIEHUST M 3KCIulyaTaluu. OCHOBHbIE BU/IbI TEIIJIOHOCUTE/IEN U BJIMSIHAE UX XapaKTePUCTUK
Ha KOHCTPYKLMIO amrapata. BwiOop HampaBreHusi [BW)KeHHs TelJIOHOCHTeslel, WX KOHeuHbIX
TeMITepaTyp U CKOPOCTH [BWKEHUs. DTallbl pacueTa Terja000MeHHUKOB, 11eJIb U 33/laud KaXKZ0Tro
Thrna pacueta. OOijasi cxema pacdera TeryiooOMeHHUKOB. [locie0BaTeIbHOCTL —TETIOBOTO
pacueTa arraparos.
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OripezeneHrie K03(hGULIMEHTOB TeIUIONepeiaud U BeJMUUHBI CPeJHero TeMIlepaTypHOTrO Hariopa.
OcHOBHBIe CTIOCOOBI MHTeHCU(UKALMY TeTII000MeHa.

CmecurenbHble  Teryio0OMeHHHKH. OO0/1acTh TIPUMEHEHWs, OCHOBHBbIE KOHCTPYKLIWH,
TIOC/IeIOBaTeIbHOCTh pacyeTa Ha MpUMepe Haca[ouHOT0 TeryIo00MeHHHKa.

PexyriepaTviBHbIe  TerI000MEHHUKHA. 3MEeBUKOBBbIE TeIVIOOOMEHHHUKH TIOTPY)KHOTO ¥
opocutesibHOro THna. O6acTe puMeHeHus. KOHCTPYKIMK 3MeeBUKOB, Kajadyel, OPOCUTEeTbHBIX
ycrpoiictB. IlocnenoBaTebHOCTE TEIIOBOTO, KOHCTPYKTHBHOTO U TH/PABIAYECKOrO PAaCUeToB.
Tern000MeHHUKU THTIA «TpyDa B TpyOe», OCHOBHbIE KOHCTPYKIMK Pa300pHBIX, MOIyPa300pHBIX U
Hepa30OpHBIX anmapaTroB, YCTPOMCTBO Y TPUHIOMIT WX paboTel. MeToapl HHTeHCH(HUKALN
TeryiooOMeHa B Me>XTpyOHOM rpocTpaHcTBe. [Toc/ie[0BaTe/IbHOCTb TEMIOBOT0, KOHCTPYKTHUBHOTO U
TU/PaBINIeCKOr0 PacueToB.

KoxyxoTpyOuaTble Teryio0OMeHHUKH, 00/laCTb TIPUMEHEHUs, OCHOBHbIE KOHCTDPYKIIUH,
npuHOMN paboTel. MeTozbl MHTeHCH(UMKAMK TeryiooOMeHa B MeXTPYOHOM TPOCTPAHCTBE U
KOMITEHCAI[UA TeMIlepaTypHBIX HarpsKeHWH B KOHCTPYKUUH. [loc/iefoBaTeIbHOCTh TEIJIOBOrO,
KOHCTPYKTHBHOTO Y TH/PAB/INUYeCKOr0 PacueToB.

BuTble TeriooOMeHHUKH, 00/1aCTh TIPUMEHEHHsI, OCHOBHbIE KOHCTPYKIIUH, CIIOCOOBI HABUBKH
TpyOHBIX TyuykoB. Ilocsie0BaTe/lbHOCTb TEMJIOBOTO, KOHCTPYKTHBHOTO W THZPAB/INYECKOTO
pacyeToB.

Ternyi000MeHHHUKY C opeOpeHHBIMH TpyOamu, 06/1aCTh IPUMEHEHHs, OCHOBHbIE KOHCTPYKIIWH,
npuHOMN  paboTtel. OcHOBHbIe criocoObl  opebpenusi TpyO, orpegeneHyde  3(PPEKTUBHBIX
K03 ¢ureHToB  TeriootAaud  opebpeHHbIXx  TpyD.  IlocsieoBaTensHOCTH — TETIOBOTO,
KOHCTPYKTHBHOT'O ¥ TU/IPAB/INUYECKOT0 PaCUueToB.

[TnacTrHUYaTHIe TEMJI00OMEHHUKH, 00/1aCTh IPUMEHeHHs, OCHOBHbIE KOHCTPYKLIMU YU TIPUHLIUTT
pabotel. KoHCTpyWpoBaHHe —TeruionepeJalouX IUacTUH. CxXeMbl peanu3aliyd  [JBYKEeHUs
TEIJIOHOCHTeJIeH, T10C/Ie/J0BaTe/bHOCTh TEIJIOBOTO, KOHCTPYKTUBHOTO (KOMIIOHOBOUHOTO) U
TH/IPaB/IMYeCKOTO PaCueToB.

[TnactiHuaTo — peOpuCcThie TerIO0OMEHHWKH, 00/7acTh WX TPUMEHeHUs, OCHOBHBIE
KOHCTPYKLIMM M TIPUHLMIT WX pabotbl. OCcHOBHBIE CrOCOObI OpeOpeHUst TIOBEPXHOCTEH.
Onpeneniervie 3¢ HeKTUBHOCTH TeriooOMeHa opeOpeHHBbIX TMoBepxHOCTel. IlocsiefoBaTenbHOCTD
TEIJIOBOTO KOHCTPYKTUBHOTO M TM/PAaB/IMUYeCKOr0 PaCYeTOB.

CrnpasnbHble TeTyI000MeHHUKH, 00/1aCTh TTPUMeHEHUs], OCHOBHbIe KOHCTPYKIUM Y TIPUHLIMIT
pabotel. Crioco0bI yIJIOTHEHHUsS] TOPLIOB CITUPa/bHBIX KaHasoB. Iloc/iejoBaTebHOCT TEIJIOBOTO,
KOHCTPYKTHBHOTO Y TUZIPaB/INUYeCKOT0 PacueToB.

PekynepaTvBHbIE TeTJIOOOMEHHUKHU U3 yrierpadura u (roporiacta, 001acTb IPUMEHeHwUs,
OCHOBHBbIE KOHCTPYKIIMM W TIpUHLMI uX pabotel. [loc/iemoBaTenbHOCTh — TEMJIOBOTO U
KOHCTPYKTHBHOT'O PacueToB.

Tema 3. KoHCTpyHpoBaHue U pacueT BbINAPHBIX U KPUCTA/I/IM3aL{UOHHBIX
anmnaparoB, B TOM UHC/ie B KOPPO3HOHHOCTOMKOM UCIIOJIHEHHH.

Knaccudukaiusi BbIMapHbIX M KPUCTA//TM3ALIMOHHBLIX anmapaToB. OCHOBHble TpebOBaHMS,
ripe/IbsiB/isieMble K PAallMOHA/bHBIM KOHCTPYKLIUSIM BbITIAPHBIX M KPUCTA/IM3alMOHHBIX arrapaToB.
Knaccudukaiysi OCHOBHBIX BHUJOB  ylapyMBaeMbIX M  KDUCTa/UIM3YIOLIUXCS  PAacTBOPOB.
KoHcTpynpoBaHue U pacueT OCHOBHBIX Y3/I0B (Tperollasg U cerapaljiOHHas —Kamepa,
LUPKY/SLIMOHHbIe TPyObl M KOHTYpBI, CerapaTtopbl U OpBI3rOY/JIOBUTENM) BBIMAPHBIX U
KPUCT/I/IM3aL[MOHHBIX ~amnmnapaTtoB. KOHCTpyWpoBaHMe U pacueT BCIIOMOraTe/bHBbIX —Y3J/I0B
(lwTyLepa, y3/bl BBOJ|@ M BbIBOJA PaCTBOPOB, CYCIIeH3UM, TPeroLero napa, KoHeHcaTa U MUHepTHBIX
ra3oB) BbIMAPHBIX M KPUCTA//IM3aLMOHHBIX anmnapaToB. KOHCTpyWpoBaHHWe UM pacyeT
BCIIOMOTaTe/IbHbIX Y3/10B (LITyLiepa, Y3/1bl BBOJA U BbIBOJA PacTBOPOB, CYCIEH3MH, IPerolero

napa, KOHAeHCaTa W HWHEePTHBIX FaBOB) BBITIAPDHBIX W KPHUCTA/VIM3alJMOHHBIX AallllapaTOB. Pacuer
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TPyOBI BCKUITaHWS BHITIAPHBIX alapaTos.

OOmyie TMPUHLUIBI  TEXHOJOTMYECKOr0 pacyeTa  BbIMApHbIX u
KPUCTas/IM3aLjMOHHbIX arnapaToB.

KoHcTpyripoBaHre — TpyOuaThiX BbIMAapHbIX U KPUCTA/UIM3ALIMOHHBIX — amnrapaTtoB  C
€CTeCTBEHHOM W TIPUHYAWUTENbHOW LUPKYJISALMeld, CrocoObl OpraHW3aluy [UPKY/ISLWH, 00/1acTh
NpYMeHeHUs1 [JaHHBbIX ~amfapaTtoB, pacyeT KpaTHOCTH LMPKY/JALUU. KOHCTPYKTHUBHBIA U
T'U/J|paB/IMueCcKril pacueThl [AHHBIX anrapaTtoB. [leHOYHble W POTOPHO—TI/IEHOUHBIE arlaparhl,
OCHOBHble KOHCTPYKLMM M TIPUHLMI WX paboThl, KOHCTPyMpOBaHWe PpOTOPOB arrapaToB U
opocuTesied, KOHCTPYKTHUBHBIN U I'M/IpaBIMUeCKUN PacyueTsl.

Anmapatsl Norpy>kHOro ropeHusi, 06/1aCTb MPUMeHeHHs, OCHOBHbIE KOHCTPYKLMU 1 TIPUHLIMTT
pabotsl. KoHcTpynpoBaHue 6apboTepoB, omnpesiesieHre TJIyOMHBI MX TIOTPY>KEeHHSI B PaCTBOP.

Anrapatbl /s MacCOBOW M30THPUYeCKOW KpUCTa/lIv3aly, 00/1acTb TpUMeHeHUs |
OCHOBHbIe KOHCTPYKLIMY KPUCTA/JTM3aTOPOB TTOBEPXHOCTHOT'O M BAKYYMHOTO THIIOB.

Tema 4. KoHCTpyHpOBaHHe M pacyeT annapaTroB U/ jpoMeXaHUu4eCcKoro
pa3je/ieHus JUCIIePCHbIX CUCTeM, B TOM YHC/Ieé B KOPPO3UOHHOCTOMKOM
HCIIO0/THeHHH.

OCHOBHBIE TUMBI arrapaToB r'HIPOMEXaHUUeCKOro pasze/ieHust JUCIIePCHBIX CUCTEM.

OCHOBHbIE XaPAaKTEPUCTUKH [AUCIIEPCHBIX CHUCTeM. MeToAbl W TPHUOOPBI /ISl aHa/IM3a
rPaHy/IOMETPUUYECKOr0 COCTaBa [AUCIEPCHBIX MaTepuasioB. MeToApl aHaiu3a IOJs CKOPOCTer
TypOy/IeHTHBIX TTOTOKOB.

OcaxieHWe uacTUIL] B T1IoJie JAeMCTBUSL CU/bl TsbKeCTU. OTCTOHMHHKM.

KoHcTpykuyu, 061acTh IpUMeHeHHs], pacueT reOMeTPUYeCKUX TlapaMeTpOB.

OcaxkeHre UacTWL] B T1Iojie JelCTBUSI 1|eHTPOOeXHOW Cuibl WHepLud. HaropHbie
TU/POLIMK/IOHBIL. Y CTPONCTBO, TPUHLMI JelCcTBUs, 00nacTh mpuMeHeHusi. [losme ckopocTeld B
TU/IPOLIMK/IOHe. PacueT pacXo/HbIX XapaKTepUCTHK, IlOKa3aTeseu

pazgenenvs. KoHCTpykuuu 6arapelHbIX T'MJPOLIMKIOHOB. YCTPOMCTBO, TPUHLIMI JeWCTBUS,
001aCTh MPUMeHeHUs! BaKYyM-TH/IPOLIMK/IOHOB.

Crpy¥inble anmapartbel. O6s1acTh NMpUMeHeHus], IPUHLIMI JelcTBUs, Knaccudukarms. Pacuer
CTPYMHOr0 Hacoca.

Llentpudyru u cemaparopel. Ob6macTh MprMeHeHus], KiacCcuuKarys, IPUHLWI AeHCTBYS,
obs1acTh npuMeHeHus1. PacueT pacxo/iHbIX XapaKTepPUCTHK U M0Ka3aTesell paszieneHusl.

@sotaTopsl. TeopeTvyeckre OCHOBBI Tporecca ¢oTauydd. OCHOBHblE KOHCTPYKLIMU
¢notaropoB.  Hamophble  (oTaTopbl,  BaKyyM(JOTaTOpbl,  HMIle/JIepHble  (PJIOTaTOPBI,
3/1eKTPOGI0TaTOpkl, (h/I0TAaTOPBI C PUIbTpOCaMu. IIpUHLIUI eiCTBUS, JOCTOMHCTBA U HEJJOCTaTKHY,
0671aCTh MPUMEHeHHsI.

Arnmapatsl butera3o0uucTKu. OcafuTenbHble Kamepbl, WHEPLIMOHHbIE IbUIeYJI0BUTEIH,
LIUK/IOHBI, BUXpeBble Tbuleya0BUTeMU. OOsacTb NpUMeHeHWs, NPUHLUN [elCTBUS, MOpPsJOK
pacueTta, JOCTOMHCTBA U HeZJOCTaTKU.

Mokpbsie nibleyoBuTend. [Tosbie ckpy60epsl, HacaouHble, CKpyoOep BeHTypu.
O6acTh IpUMeHeHHs], JOCTOMHCTBA M HeJOCTATKH, ITOPSIIOK pacyeTa.

Tema 5. KoHCcTpyrpoBaHue U pacyeT CyIIWIbHBIX annapaTroB, B TOM YUC/ie B
KOPPO3UOHHOCTONKOM HUCIIO/IHeHHH.

OO61mye Mo10)KeHHs1 KOHBEKTUBHOM CYIIKH JHUCIIePCHBIX MaTepranoB. COCTOsIHUE PAaBHOBECHST
MeX/y BAaXHbIM ra3soM U MaTepyanoM. (CxeMa KaacCU(UKaLMM B/A&KHOIO MaTepuasna
NPUMEHUTEbHO K TpoljeccaM CyIIKA. MarepuanbHblii M TeryioBod OamaHchl. [luarpamma
O CcoBepIIeHCTBOBAHWH HOPMATHBHOTO U y4eOHO-MeTOINUeCcKOro obecrieueHyst 06pa3oBaTebHOTO Tporiecca
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BI&KHOTO Tasa, u300pakeHWe CTaTUKWA TMporecca B i- X guarpamme. KuHeTHWka CyIIKu.
OrnpefiesieHre MPO/IO/DKUATENBHOCTH Tiponiecca. OOijasi cxeMa pacueTa CYIUKH [Jisi JUCIIEPCHBIX
MartepuanoB (6/10k—cxema anroputma pacyera). Onpe/esieHre ABWKYILEH CUbI TIPOL{ecca CYIIKU B
NepUoJ, MOCTOSIHHOM CKOPOCTH.

OrmpefiesieHrie ABYDKYILeH CHJIBI TIpPOIjecca CYIIKWA B Tepuof yObIBaroiiell CKOPOCTH CYILIKH.
MaTemaTrueckoe onucaHve Mpoliecca CYIIKW C Liefbl0 pacueTa ABWXKYLIEM CUIbl IpoLecca Ha
OBM. Kos¢pdunyenTsl Temio- ¥ MaccooOMeHa TMPH CyLIKe [JUCTIEPCHBIX MaTephaioB M HX
orpezesneHue.

OmpefenieHie  MacCOOOMEHHBIX — KO3(Q(UIMEHTOB ¥ WX  OmpejesieHue.
OddexTrBHBIE KO3DGOUIMEHTHI TETIO- U MaccoOOMeHa U X OTpeZie/ieHue.

OmnpepjeneHve BpeMeHU CYLIKU /I JUCTIEPCHBIX MaTepuasioB: a/ U3

OCHOBHOT'O YpaBHEHHSI TeTyio00MeHa;

6/ 13 OCHOBHOT'O YpaBHeHUs1 MaccooOMeHa.

Knaccudukaiuss npuMeHeHUsl CYLIWIbHBIX arfapaToB B 3aBUCMMOCTM OT OCHOBHBIX
CBOWCTB BbICYIlIMBa€MbIX MaTepHasoB.

TexHOIOrMUECKHe ¥ TeXHUKO-IKOHOMHUECKHe aclieKThl BbIOOpa crocoba CymKky. Amnmaparsl
[/l CYLIKY B HEIOJBV)XHOM CJI0e /KaMepHble, TyHHeJ/IbHble, CYLUIW/IKU C OINPOKW/bIBAIOLLIMMUCS
NOJKaMH, TypOWHHbIE W TapesbuaTble CYIIW/IKW,IIaXTHbIE CYIIW/IKH, BajbLIOBble U JIEHTOUHBIE
Ccynaky/. KOHCTpYKLUMK CYIIWIOK U UX pacueT, orpeZeieHue reoMeTpuiyeCcKux pasmepos.

KoHcTpykTuBHBIE 0cobeHHOCTH OapabaHHBIX CymmnoK. Cxembl HEKOTOPBIX THIIOB
BHYTPEHHHX HacaJok OapabaHHbIX Cymmiok. Pacuer OapabaHHBIX CYIIMJIOK, OTpejieieHue
reOMeTpUYeCKHX pa3MepoB.

PacribivresibHble  CYIIMJIKM W MX KOHCTPYKTHBHble 0coOeHHOCTH. DopcyHKU [jist
pacrbUIMTeIbHBIX CYLIW/IOK, CXeMbl paCllbUINTe/bHBIX JUCKOB, CXeMbl CYLIW/IbHBIX Kamep. Pacuer
pacCIbUIATe/IbHBIX CYLIW/IOK, OIpe/ie/ileHle reOMeTPUUeCKUX pasMepoB.

[THeBMaTHYeCKHe CYIIMIKA U UX KOHCTPYKTHUBHBIE 0COOeHHOCTH. [THeBMaTHueckre TpyObI-
cyuky. CrivpasbHble NTHeBMaTH4yecKhe CYIIWIKM (ClypabHas MTHeBMOCYIIWIKA C LMK/IOHHBIM
cerapaTopoM, ITHeBMOCYIIHW/IKA C TIJIOCKOW OuGISIpHOM Criupanbio, BUXpeBasi CymInika). Pacuer
ITHEeBMOCYILLIWIOK, OIpe/ie/ieHle UX reOMeTpUYeCKUX pasMepoB.

Crnivpa/ibHO-BUXPEBbIe CYIIWIKA U MX KOHCTPYKTHUBHBIE 0COOEHHOCTU. PacueT crnimvpasbHO-
BHXpeBOU cylnKy. Orpe/iesieHye reoMeTpUYeCKUX pasMepoB.

A3podoHTaHHbIe CYIIWJIKA M CYLIWIKA C KWLM C/I0eM, MX KOHCTPYKTHBHbIE
ocobeHHOCTH. PacueT a’podOHTAHHBIX CYUIMJIOK W CYILIMIOK KHWIIIIEro CJIosl, OIpefiesieHue
reoMeTpUYeCKUX pasMepos.

Ob6ocHoBaHMe MPUMeHeHUs /ISl CYILKH AUCIIePCHBIX MaTepUaoB CYIIHIOK KUTISIIEero Caost
Y CIIYpaJIbHbIX CYLLIU/IBHBIX YCTAHOBOK.

Tema 6. KoHCTpyHMpoBaHMe H pacuyeT peakKTOpoB, B TOM 4UHC/Ie B
KOPPO3MOHHOCTOMKOM HCIIO/THeHUH.

OcHoBHble TIOHATUS U ompefeneHusi. KuHeTHKa XMMUYeCKUX MpolieccoB. MaTepuanbHblli U
TeryI0BO# OanaHC XUMHUECKUX TTporiecCOB. OCHOBHBIE THIIbI PeaKTOPOB.

PeakTophbl Meproinueckoro AeicTBus (rOMOreHHble HeCTallMOHapHbIe PeaKTOPkI).

OpuHOUHbIE peaKTOphI TOJyHeNpepbIBHOTO AeicTBUs. OAUHOYHbIE PeaKTOphl HeNpPepbIBHOTO
JlelicTBUs (rOMOTeHHbIe CTal[MOHApHbIe PeaKTOPhI).

TpyOuatbie peakTopbl. MeTOAbl pacueTa peakTOPOB: PeaKTOPbl HW/eaJbHOTO CMeIIeHUs
MepUOAMUeCKOT0 U HENpepbIBHOTO [eMCTBUS, PeaKkTOPbl W/eaJlbHOTO BbITECHEHUs], pPeaKTOpbI
TIPOMEKYTOUHOT'O THIIA.

KOHCTPYKIIMM ~ XUMHUYEeCKUX peakTopoB. (OCHOBHble TpeOOBaHMs, TIpebsIB/IseMble K

Peakl[MOHHBbIM arrnaparaM. KOHCTPYKIIMM KOJIOHHBIX peakTopoB: KOHCTpyKuusi ¢yTepoBaHHOMN

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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anmapaTypbl [yl CUHTe3a Kapbamuia, KOHCTPYKLMSI PeakTOpOB C IlepeMelIMBaloIMU
yCTPOMCTBaMM.

Memanku. KoHcTpykipn TpyOuaTeix peakTopoB. KoHCTpykium 6apO0oTa’kHBIX peaKkTOpOB.
KOHCTpYKLIMY peakTOpOB [jii KOHTaKTHO-KaTa/IMTUYeCKUX TpolieccoB. PakTOphI, BAUSIOIIME Ha
XOZ, KOHTaKTHO-KaTaJMTUYeCKOro rporecca. KOHCTPYKLMM peakTOpoB C HEMOJBMKHBIM CJI0eM
KaTany3aTopa.

ArnmapaTbl IIaXTHOTO (eMKOCTHOTO) Tuma. TpyOuaThlii KOHTAaKTHBIM ammapaTr [Jis
JerUPUPOBaHMS [MK/IOTeKCaHOa. ATmapaThl MOJIOUHOTO THIA. AMIapaTthl KOMOMHMPOBAHHOTO
TUMA. ArmmapaThl C HEMOJBI)KHBIM CJIOEM KaTaju3aTopa. ArMmapaTthl C [JBWXKYIIUMCS C/I0e€M
rpaHy/IMPOBAHHOIO KaTaan3aropa.

Tema 7. KoHCTpyHpOBaHMe M pacyeT anmnapaToB CO C/I0eM 3ePHUCTOr0
MaTepHa/ia, B TOM YHC/Ie B KOPPO3HOHHOCTOMKOM HCIIO/THEHHH.

Oco6eHHOCTH B3aMMO/IeHCTBUS Ha TIOBEPXHOCTH pa3ziesia ra3000pa3Hoi ((KUIKOM) U TBepou
¢da3. Knaccudukaims ammapaTtoB C  TBepAod ¢a3oi 1o crocoby B3aumogencTBus  (as.
XapakTepuCTHKa TBepZA0ro 3epHUCTOro MaTepuasna. OCHOBHbIE Y3/Ibl aliliapaToOB C HEIMOABWKHBIM U
TICeBJ00XKI)KEHHBIM CJI0eM.

[lpenensl  CyllecTBOBaHUs  TICEBAOOXKIKEHHOrO  ¢/osi.  MuHUManbHasg  CKOPOCTh
TICEB/IOOKIPKEHUST MOHOZMCIIEPCHOTO0 U TOJMAMCIIepCHOr0 coeB. OrnipefiesieHe CKOPOCTH
BUTaHusi. OTHOPOAHOE U HEOAHOPOJHOE TICEBA00KIKEHHe.

OCHOBBI HCTeueHWs] CBOOOAHOM 3aTorieHHOW CTpyu. OCHOBBI HMCTedeHUsi TypOyJ/ieHTHBIX
CTPYH B TICEBJOOXKIKEHHBIM /oM. Pacuer pasmepoB ¢akena B TypOyseHTHOM cioe. Pacuer u
KOHCTPYHPOBaHHWe ra3opacripe/ie/IuTelbHbIX peleToK. OcoOeHHOCTH KOHCTPYUPOBAHHUSI PeLeTOK
[J1s1 TepMOJIabM/IbHBIX MaTeprasioB. IIpoBasbHbIe ¥ OeCripoBasIbHbIE PeIIeTKH.

I'vapaBnvueckoe COMPOTHBJIEHWE ammapaToB C HETOABW)KHBIM U TICEBA0O0KMKEHHBIM
CJIOSIMU.

PacueT MUHMMAanbHO HEOOXOAWMOW BBICOTBI C TOUKU 3DEHUS] pelakCallud TeMriepaTypbl
OXKIDKAIOIIIEro areHTa U TBePZAOro Marepuasa. PacueT MUHMMaIbHO HEOOXOJUMOM BBICOTHI CJIOS U3
yCJIOBUsI paBHOMEPHOCTH 00paboTKM MaTepuasa. PacueT pa3MepoB paboueil 30HBI arraparoB C
TICEeB/I00KW)KEHHBIM CJI0eM.

OcHOBBI pacueTa W KOHCTPYHMPOBaHHs CerapaliMOHHOTO TIPOCTPAHCTBA arrapaToB C
HeTO/BW)KHBIM U TICeBIO0KIPKeHHbIM c/i0eM. MeTo/MKa pacueTa cerapaldOHHOTO MPOCTPAaHCTBA
0 IMHAMUYeCKOMY YHOCY.

OcHOBBI pacueTa M KOHCTPYHMPOBaHUsI Ta30BbIX KaMmep anmapaToB C HeNoOJABWXKHBIM U
TICeB/I00KPKEHHBIM CJI0eM.

dopma anmnapaToB C MCEBAOOKIKEeHHbIM coeM. [IpuuuHbl NpUMeHeHHUsi MHOTOKaMepHbIX
anrapaTtoB. KOHCTPYKLIMM MHOTOKaMepHBIX ariraparoB. [lepeToKu [jisi TBepAOro MaTepHaia W3
KaMepsbl B Kamepy. KoHCTpyKIMs ¥ pacyeT NepeToKOB.

YcTpoiicTBO /i TIOAAQUM M BBITPY3KM TBEpPAOro 3epHUCTOro Marepuana. OCHOBHbIe
KOHCTPYKLIMK M pacueT. PerynvpoBaHue TemriepaTypbl CJIos B amrapaTrax C ICeB/I00KWKeHHBIM
CJI0EM.

Criocobbl TIOBOJI@ M OTBOJ@ TeIUla B amrmaparax C 3epHUCTBIM CJIOEM.

Ocob6eHHOCTH TeryIo0O0MeHa MOBEPXHOCTH C TICEBA00KIKEHHBIM CJIOEM.

WHTeHcubUKaIMs TIPOLIECCOB  B3aMMO/EMCTBUS OXKIDKAIOIIEr0 areHta C YacTUI[aMUA B
TICEB/IOOXKIKEHHOM cj10e. CTpyHHOE TTCeB00KIKEHHE.

['paHy/upoBaHWe TIPOJAYKTOB B arrapaTtax C [ICEBJOOXKIDKEHHbIM CJI0EM, MeXaHHU3M
oOpa3oBaHUs TPaHy/J B TCEBAOOKWKEHHOM cjoe. MeToAuKa pacyeTa

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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TPaHY/ISITOPOB C TICEBJOOXKIWKEHHbIM cjioeM. CriocoObl Tofiauud pacTBOpa B ammaparbl C
TICeBJ00XKIPKEHHBIM C/l0eM. PacueT ¥ KOHCTpyUpoBaHUe (POPCYHOK /IJIsi TIoJjauu pacTBOpa.

Tema 8. KoHcTpynpoBaHue U pacueT KOJIOHHOTO 000pYAOBaHHA /1A
Macco00MeHHBIX MPOIeCCOB, B TOM YHC/Ie B KOPPO3HOHHOCTOWKOM
HCII0/THeHHH.

XapakTepUCTUKA MaCcCOOOMEHHBIX TIPOLleCCOB PeKTHU(hUKaIMd U abcopOIuu.
KOHCTPYKLIMM KOJIOHHBIX ~amnrapaTtoB. KOHCTPYKLMM KOHTAKTHBIX YCTPOWCTB.
[TocnemoBaTelbHOCTb ~ pacueTa  KOHTAaKTHOTO — ammapaTa.  OKCTPaKI[MOHHbBIE
ammaparhl. XapaKTeprUCTHUKHY MTPOL[eCCOB 3KCTPAKLMX. ATITIapaThl JjIsl )KUAKOCTHOMN U
TBepZoda3Hoi 3KCTpaKUWW. AmmapaThl AJisg TIPOLeCCOB afcopOIMu ¥ HOHHOTO
oOMeHa. XapaKTepUCTHUKHU TTPOLIeCCOB a/[cOPOIMK 1 MIOHHOTO 0OMeHa.

3.4 TemaTHKa CeMHHAPCKHX/TIPAKTHYECKHX H JIa00PaTOPHBIX 3aHATHI
3.4.1. CemuHapcKue/npakTH4ecKHe 3aHATUSA

IIpakTnueckoe 3ansaTHe 1. KoxxyxoTpybuaTtbie TeriooOMeHHUKY [i/1s TeTUIOHOCUTe el 6e3
V3MEeHeHUs

arperaTHOro COCTOSIHUSL.

ITpakTHueckoe 3ansaTHe 2. K0)KyX0TpyOUaThie Teryi000MeHHUKY /7SI TEIJIOHOCHUTe el C
V3MeHeHHeM

arperaTHOro COCTOSIHUSL.

ITpakTHueckoe 3aHsATHe 3. [11acTHHUATHIE TEJI00OMEHHUKH.

ITpakTHueckoe 3ansaTHe 4. CriupaibHble TTTI000MEeHHUKH.

IIpakTnueckoe 3ausatue 5. OnpeiesieHe CKOPOCTU OCaKIeHUS.

IIpakTHueckoe 3aHAaTHE 6. PacueT OTCTOMHUKOB.

IIpakTHueckoe 3aHATHE 7. PacuéT ocafiuTe/IbHOM KaMephl.

IIpakTnueckoe 3ansatue 8. OnpeziesieHre ruApPaBIUYeCKOro CONPOTUB/IEHNS U
3¢ dheKTUBHOCTH

MbUIEOYMCTKH IbLIera3oBbIX L{UK/IOHOB.

IIpakTHyeckoe 3aHATHe 9. Orpe/iesieHUe rMpaBIMUYeCcKOro COIIPOTUB/IEHUS U
3 PeKTUBHOCTU

TIbI/IEOYMCTKY BUXPEBBIX IbLIEYIOBUTE/IEH.

IIpakTnueckoe 3ansTHe 10. PacueT (puabTPOB /151 y/1aBAMBaHUS MbUTH.

3.4.2. JTabopaTopHbIe 3aHATHUS

JIabopaTopHoe 3aHsaTHE 1.AHamM3 pabOTHI OZJHOKOPITYCHOM BHITIAPHOMN YCTaHOBKH.
JlabopaTopHoe 3aHATHE 2. AHa/M3 pabOThl MHOTOKOPITYCHOM BBITTAPHOMN YCTaHOBKHU.
JIa6opaTopHoe 3aHsaTHe 3. BapoMeTpuuecKuii KOHAEHCATop.

JlabopaTopHoe 3aHsATHE 4. PeakTOpbI HEMPEepPBIBHOTO /IeMCTBUSI.

O coBepILIEHCTBOBAaHUY HOPMaTHUBHOTO U y4eOHO-MeToq4YecKkoro obecrieueHus obpasoBare/ibHOrO rporjecca
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JIaGopaTopHoe 3aHATHE 5. PeakTopbI epUoinYecKoro eiCcTBus.

JIabopaTtopHoe 3aHsaTHe 6. VccienoBanre paboThl M pacyéT bapabaHHOM CYIITMIKH.

JIabopaTopHoe 3aHsiTHe 7. Pacuét TpyObI-CYIIMIKU.

JIaGopaTopHoe 3aHsATHE 8. AHAN3 CBOMCTB TCEBI00KIYKEHHOTO CJIOS.

JIaGopaTopHoe 3aHsATHE 9. PacuéT rpaHy/IsITOpa aMMHAYHOMN CeJTUTPHI C
TICEBJ00KWKEHHBIM C/I0EM.

JIaGopartopHoe 3ansaTue 10. Onpe/iesieHre THAPABINUECKOTO COTIPOTHUB/IEHUS TapebuaThiX
KOJIOHH.

JIaGopaTopHoe 3ansaTue 11. Onpe/iesieHre TU/PaBIMUECKOT0 COTIPOTUBIIEHHUST HAaCaZ0UHbIX
KOJIOHH.

3.5 TemaTHKa KypCOBBIX MPOEKTOB (KypCOBBIX padoT)

1. KoHcTpyKTrBHas pa3paboTKa 1 pacyeT BbITIaPHOTO arrapara

2. KoHCcTpyKTHBHAs pa3paboTKa 1 pacueT rHPOLMK/IOHA

3. KoHcTpyKkTHBHAs pa3paboTka 1 pacueT 6apabaHHOM CyIIHIKH

4. KoHcTpyKTHBHAas pa3paboTka U pacyet amrapaTa C riepeMelLInBaroiM
YCTPONCTBOM

5. KoHcTpyKkTHBHAas pa3paboTKa 1 pacueT OTCTOMHUKA

6. KoHcrpykTuBHasi pa3paboTka u pacueT abcopOLIMOHHOM KOJIOHHBI

4. YuebHo-MeTOANUECKOE U HH(OpMaLOHHOE 00ecreueHe

4.1 OcHoBHas /MTEpaTypa

1. MammmHbl ¥ arrapaTbl XUMAYeCKHX TPOU3BO/ICTB: YueOHOe rocobue /i/isi By30B/
A.C.TumonuH, b.I".banaun, B.f1.bopmes, FO.N.I'yceB u ap./ Ilog obieli pegakiyeit
A.C.TumonuHa.- Kanyra: N3patensctBo H.®.boukapesoii. 2008. - 872 c.

2. .W. Ilonnkapos, M.I'. "aitHy/1iMH MamyHel 1 annapaTtbl XUMUUeCKUX
TIPOM3BO/CTB U HedTerasornepepaboTku. YuebHuk. — M3z, 2-e. M.: Anbda-M, 2006.-
608 c.

4.2  [lomosiHUTe/IbHAA JUTepaTypa

1. Mymraes B.U., Tumonun A.C., Jle6emer B.f1. KoHcTpyupoBaHue u
pacueT armnaparoB CO B3BellleHHbIM cioeM. — M.: Xumus, 1991. — 343 c.

2.  TumonuH A.C. OCHOBBI KOHCTPYUPOBAHUS U pacueTa TEXHOJIOTMYeCKOro U
npoyHocTHoro obopyzoBanus. CripaBounuk. T. 1, 2, 3. — Kanyra: M3parenscTBo
H.boukapesoii, 2001 r. — 990, 980, 990 c.

3. MawmmHocTpoeHre. DHLUUK/IONeAUs. MalllvHbl 1 arnapaTbl XUMAUeCKUX U
He(dTexuMuueckux nmpousBoacts. T 1V — 12 (M.B. I'enepanos u fip. 2004 — 832 c.

4.3  OneKTpoHHBIe 00pa3oBaTe/IbHbIE PeCypPChI
ITporpaMMHOe obecrieueHHe He TIPeyCMOTPEHO.
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VHTepHeT-peCcypChl BK/IHOUAIOT yueOHO-MeTOAMYeCKHe MaTepHhasbl B 3JIEKTPOHHOM BU/IE,
TIpe/icTaB/ieHHbIe Ha caiite http://mospolytech.ru B pa3gene «bubmmoreka».

4.4 JIuneH3WOHHOe ¥  CBODOOJHO  pacmpocTpaHsieMoe  NPOrpaMMHoOe
o0ecrieueHue

1. He npexgycmoTpeHo

4.5 CoBpeMeHHbIe npodecCHOHATbHBIE 0a3bl JAaHHBIX W MH(OpPMaALMOHHbIE

CIIpaBOYHbIe CUCTEMBbI
1. He npegycmoTpeno

5. Martepua/ibHO-TeXHHYECKOoe 00ecreueHme

YuebHble saboparopun Kadeapel «AmnmapaTypHoe odopMeHHe U aBTOMaTH3alUs
TeXHOJIOTUUeCKUX TPOU3BOJCTB MMeHM mpodeccopa M.B. I'eHepanoBa» MOTHOCTBIO OCHAIL|EHBI
obopyZoBaHueM 1 IprbOpamu i/t IPOBe/ieHKst 1abopaTOpHbBIX paboT.

Nmerotcs MeTOANYEeCKHE yKa3adaHHWA M0 IIPOBEJE€HNIO0 KOHKPETHBIX BHUO0B 3aHHTHﬁ, d TaKXKe
HCII0J/Ib3YEMBIX B YIJE6HOM rnpouecce TeXxHU4eCKMUX CpeCTB O6yIJEHI/IH.

Kacdenpa pacrnonaraer KOMMbIHOTEPHBIM K/IacCOM JJIsl TPOBeJieHUs], KaK CeMHHAapCKUX U
MPaKTHUECKUX 3aHSATHH, TaK ¥ [Jis1 BHITIOJIHEHUST BUPTYa/IbHBIX JTab0paTOPHBIX paboT.

6. MeTtoguueckye peKOMeH/aLuu

6.1 Metoguueckre peKOMeHAALMHU /ISl IpernojaBaTesis Mo

opraHu3anuy 00yJyeHust
OCHOBHBIM Tpe6OBaHI/I€M K IIperojidBaHrIO JUCLIUITIMHBI ABJIAE€TCA TBOpquKHﬁ,
HpO6HeMHO-,Z[I/IaJIOFOBbIﬁ noaxog, 1'103BOJIHI-0H.U/II>1 IMOBBICUTL UHTEPEC CTYAEHTOB K
COZiepKaHUI0 yueOHOTro MaTepHara.
OcHoBHas (hopma H3yueHUs U 3aKperyieHUs: 3HaHUWM 110 3TOM JUCLUTUIMHE — JIeKI[MOHHAs U
MnpakTUudyecCcKad. Hpeno,anaTema AOJDKEH Moc/e40BaATe/JIbHO BBIUNTATh CTYyJ€HTaM DA/,
HEKHHﬁ, B X0Ze KOTOPBIX CjieyeT COCpeA0TOUNTb BHUMdAHKE Hd K/TFOUEBBIX MOMEHTAX
KOHKDETHOT'0 TEOPETUUYECKOr0 MaTepHrasa, a TaK)Ke OpraHU30BaTh MPOBE/IEHHE
MPpAaKTUYECKUX 3aHATUU TaKUM o6pa30M, YTOOBI dKTUBHU3HWPOBATH MbILIJIEHHWE CTYAE€HTOB,
CTUMYJIUPOBaTh CaMOCTOSITE/TbHOE M3BJleueHre MU HeoOxoquMoi nHdopMaiyu 13
Pa3/IMYHBIX HCTOYHHKOB, CpaBHI/ITeJILHHﬁ dHa/IM3 METOJOB pemeHHﬁ, COIIOCTaBJ/iIeHue
TIOJTyYeHHBIX pe3yJibTaToB, OPMYIMPOBKY M apryMeHTaIii0 COOCTBEHHBIX B3IJIS[OB Ha
MHOI'v€ CITIOpHbI€E HpO6H€MBI.
OCHOBY yueOHBIX 3aHSTHN TI0 AUCLUTUIMHE COCTaB/ISIOT JIeKIUK. B mporiecce o0yyeHust
CTYAEHTOB HCIIOJIb3YHOTCA pa3/IMYHbIE BUJBL yq66HLIX 3aHATUN (ay,Z[I/ITOpHLIX nu
BHeay,E[I/ITOprIX)Z JIEKLIUH, CEMUHAPCKHUE 3dHATHUA, KOHCYJ/IbTallUK U T. . Ha rnepsomMm
3dHATHHA T10 AaHHOﬁ yqe6H01‘/’I AUCHUITINHE HeO6XOAHMO O3HAKOMHTH CTYZAEHTOB C
TMOpAAKOM ee M3yUYeHWA, pACKPBITbL MECTO U POJIb JUCLHUIIMHBI B CUCTEME HayYK, ee
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NpakTHUYecKoe 3HaueHue, I0BeCTH [0 CTy/JeHTOB TpeOoBaHus Kade pbl, OTBETUTh Ha
BOIIPOCHI.

[Tpu MOATrOTOBKE K JIEKLIMOHHBIM 3aHSATHUSM T10 Kypcy «Hazie)KHOCTh TeXHUUeCKUX CUCTeM»
HeoOX0ZMMO TIPOyMaTh TUIaH ero MpoBe/ieHNs], CO/iepyKaHre BCTYITUTeTbHOW, OCHOBHOM 1
3aK/TFOUMTEeIbHOW YacTy JIeKI[MH, 03HAKOMUTbLCSI C HOBUHKaMH y4eOHOM 1 MeToZuecKoi
JIUTEepPaTyphbl, MyOIMKALUSIMU TIePHOINIeCKOM TIeYaTH 110 TeMe JIEKLHOHHOTO 3aHSITHS,
OTpeZle/IUTh CPeJiCTBa MaTepuabHO-TeXHUUECKOro obecrieueHust IEKLIMOHHOTO 3aHSATHUS U
TMIOPSI/IOK MX MCII0/Ib30BaHUS B XO/le UTeHUs1 JIeKL[UU. Y TOUYHUTh I1/1aH NPOBe/leHHs
NPaKTUUEeCKOro 3aHATHS 10 TeMe JIEKLIUH.

B Xo/ie IeKIIMOHHOTO 3aHSATHS MPero/jaBaTesib 10/DKeH Ha3BaTh TeMy, yueOHbIe BOMPOCH,
03HaKOMUTb CTYZEHTOB C IlepeuHeM OCHOBHOM U JIONO/THUTEIbHOU TTepaTyphl 110 TeMe
3aHATHS.

Bo BcTynmTensHOM yacTy /ieKIMd 060CHOBATh MECTO M POJ/Ib M3y4aeMoi TeMbl B yueOHOU
JUCLIMIUIMHE, PacKpbITh ee MpakTUueckoe 3HaueHue. Ec/iu unTaeTcsi He riepBast JIeKLYsl, TO
HeoOX0ZMMO yBs3aTh ee TeEMY C NpeJblAYyILel, He Hapylllasi JIOTUKHU U3/I0KeHUs yueOHoro
Marepuasa. JIeKLHIo cie[yeT HaulHaTh, TOJBKO YETKO 0003HAUMB e€ XapakTep, TeMy U
KPYT TeX BOIIPOCOB, KOTOpPbIE B e€ xofie OyyT pacCMOTPEHbI.

B 0CHOBHO# UacTH JIeKIUHY CJielyeT pacKpbiBaTh COJiep>KaHKe yueOHbIX BOITPOCOB,
aKI|eHTUPOBaTh BHUMaHUe CTYZeHTOB Ha OCHOBHBIX KaTeropusix, siBIEHUsIX U MpoLjeccax,
0Cc0OEHHOCTSIX MX MPOTeKaHusl. PacKpbIBaTh CYIITHOCTh U COZIeP’KaHUe Pa3/IMYHbIX TOUeK
3peHusi ¥ HayUHbIX TIOAX0/0B K 00BsSICHEHUIO TeX WM WHBIX SBJIEHUH U MPOLeCCOB.
Cnepyet apryMeHTHPOBaHO 0O0CHOBATh COOCTBEHHYIO TIO3ULIHIO TI0 CTIOPHBIM
TeopeTHUecKUM BoripocaM. [IpuBoguTh puMepbl. 3a/jaBaTh 110 XO/Y U3/I0/KEeHHUs
JIEKLJMOHHOT'0 MaTepuasa pUTOprUYecKre BOIPOCkl M CAMOMY JlaBaTh Ha HUX OTBET. JTO
CrIOCOOCTBYET aKTUBU3AL[MM MBIC/IUTEIbHOU JeATe/IbHOCTH CTY/I€HTOB, TIOBBILIIEHHIO UX
BHUMaHUsI M UHTepeca K MaTepuaiy JieKL[iH, ee cofiep>kaHuto. [IpernosaBaresnsb A0/mKeH
PYKOBOZUTH PaboTO CTYZIeHTOB 10 KOHCTIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuara,
TOZiuepKHUBaTh HeOOXOAUMOCTh OTPa)KEHHST B KOHCITEKTaX OCHOBHBIX TTOJIOXKEHUH
M3yuJaeMoi TeMbl, 0cO00 BbIZiesisisi KaTerOPUMHBIN armapar.

B 3aksrounTeIbHOM YacTH JieKLUK HeobxoauMo copMyiipoBaTh 001ie BEIBO/bI TI0 TEME,
PaCKpLIBAOLIME COZlepKaHre BCeX BOTIPOCOB, TOCTaB/I€HHBIX B JieKIMK. OOBSBUTD T/IaH
ouepeHOTO CeMHUHAPCKOTO W/ J1ab0opaTOPHOTO 3aHATHS, JaTh KpaTKie peKOMeH/Ial[iH I10
TIOATOTOBKE CTY/IEHTOB K CeMHHapy Wiy jlabopaTopHo# paborte. OmnpeieuTh MECTO U
BpeMsi KOHCY/IbTal[UM CTYJieHTaM, M0Ke/IaBIINM BBICTYIUTh Ha CeMUHApe C J0K/Ia/laMU U
pecdepaTaMu 10 aKTyabHBIM BOIIPOCaM 00CY»K/1aeMOi TeMBI.

Llesib MpaKkTUUeCKUX 3aHATHI 00ecrieurdTh KOHTPOJIb YCBOEHUs yueOHOro MaTepuraa
CTy[leHTaMH, paclliupeHue 1 yriy0ieHre 3HaHWH, TTOyYeHHBIX UMY Ha JIEKLUSIX U B XO/[e
caMmocTosiTe/IbHOM paboThl. [ToBbiieHre 3 PeKTUBHOCTH TIPAaKTUUECKUX 3aHATHI
JOCTUTAeTCS TIOCPeACTBOM CO3/IaHHS TBOPUECKOW 00CTaHOBKH, PACIOararoliel CTy/[eHTOB
K BbICKa3bIBaHMIO COOCTBEHHBIX B3TJISI/IOB U CYXK/I€HUH 110 00Cy’KJjaeMbIM BOTIPOCaM,
KeJIaHUIO0 ¥ CTY/IeHTOB NopaboTaTh y I0CKU TP pellieHrH 3aau.

[Tocne KaXkA0ro eKLMOHHOT0 U TIPaKTUUEeCKOT0 3aHATHS C/lelaTh COOTBETCTBYIOLLYIO
3anuch B )KypHasiaxX yuyeTa MocelaeMOCTH 3aHATHH CTy/leHTaMH, BbIICHUTD y CTapOCT
yueOHBIX IPYIIN MPUYUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATUsIX. [IpOBOUTD IPYIITIOBLIE U
VH/IMBU/lya/lbHble KOHCY/IbTallUM CTYZEHTOB 10 BOIIPOCAaM, BO3HUKAIOLL[UM Y CTY/IeHTOB B
XO07le MX TO/ITOTOBKY K TeKyIIiel U TPOMeXXyTOUHOM aTTecTaljuy 1o yueOHO! AUCIUIIINHE,
PEeKOMEeH/IOBaTh B ITOMOIL[b YUeOHbIe U APYTHe MaTeprasibl, @ TAK)KEe CITPaBOUHYIO

JIUTeparypy.
N3yueHre AUCLUIIIMHBI 3aBepIIaeTCs 5K3aMeHOM.
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HPEHOAaBaTEIIL, HpI/IHI/IMaI-OLL[I/Iﬁ 3K3aMeH, JIMYHO HeCeT OTBETCTBEHHOCTD 3d NMPABU/IBHOCTD
BBICTaBJ/IEHHS OLI€HKH.

6.2 MeToanueckHe yKa3aHus /I 00yUaIOIIMXCS 110 0CBOEHHIO AUCIUTUTHHBI

CamocrositenibHasi ~ pabota  siB/IsieTCss  OJHMM W3 BUJIOB  MoyiyueHWsi 0Opa3oBaHust
00yuJaroIMMUCS U HarpaBJieHa Ha:

V3yyeHHe TeOpeTHYeCKOro Marepuasa, MOATOTOBKY K JIEKLIMOHHBIM W CEMHHApCKUM
(MpakTUYeCcKrUM) 3aHSITUSIM

BBITIOJTHEHWE KOHTPO/IbHBIX 3a/laHUM

TIOJITOTOBKA K TECTUPOBAHUIO C UCTIOIb30BaHHEM 0011je00pa3oBaTe/IbHOTO TIOpTaa

HamnuMcaHUe Y 3aluTa pedepara 1o rnpejijoKeHHO! TeMe.

CamocrosiTennbHasi paboTa CTy/eHTOB TIpe/iCcTaBisieT cOOO0M BaskHelilllee 3BeHO Y4yeOHOTO
npoijecca, 0e3 TIPaBWILHOM OpraHM3allid KOTOPOTO OOydYaroIuiics He MOXeT ObITh
BBICOKOKBa/TU(PULIMPOBAHHBIM BBITYCKHUKOM.

CTyZleHT [0/DKeH TOMHUTDb, YTO TIPOBOJAUTHL CaMOCTOSITe/IbHbIE 3aHSTUSI Cle[lyeT PeryspHO.
OueHb Ba)KHO TPUJIOKUTh MAKCUMYM YCU/IUHM, BOJIM, YTOOBI 3aCTaBUTh ceOsi paboTaTh C TOJTHOM
Harpy3Koi C MepBoro JHs.

He cremyer oTkmapbBath paboTy Takke W3-3a Hepabouero HaCTPOEHHSI WM OTCYTCTBUS
BJOXHOBeHUs. HacTpoeHre HY)XHO co3/jaBaThb caMOMy. [loHMMaHHe HeoOXOJUMOCTH BBITIOJTHEHHS
paboThI, 3HaHMeE T1e/T1, OCMBIC/IEHHE TTePCIeKTUBLI 0/1arorpUsTHO B/IUSIFOT Ha HACTPOEHHe.

Kaxziplii CTy/eHT [0/DKeH caM TJIaHUpOBaTh CBOKO CaMOCTOSITENIbHYHO PaboTy, UCXOAs U3
CBOMX BO3MO)KHOCTEM U TIPUOPUTETOB. JTO CTUMY/IMPYET BBITIOJHEHWe PaboThl, co3zaeT Oosee
CTIOKOMHYI0 00CTaHOBKY, UTO B UTOTe TOJIO)KUTETHbHO CKa3bIBaeTCsl HA YCBOEHUM MaTepHara.

BaxHo mosiHee y4yecTh 0OCTOSITENILCTBA CBOEM PabOTHI, YSICHUTh, UTO SIBJISIETCS TJIaBHBIM Ha
JAHHOM 3Tarie, KaKylo T0C/e/[0BaTelbHOCTb pab0Thl BbIOpaTh, UTOOBI BBIMOJIHUTH €€ JIydllle U C
HauMeHbBIIIMMHU 3aTpaTaMU BpeMeHU U SHeprumu.

[nis m100TBOPHOM pabOThI HeMa/oBa)KHOe 3HaueHHe KMeeT OOCTAHOBKA, OpraHM3alvs
pabouero Mecta. Hy>kHO Z0OMTBCSI, UTOOBI MECTO pabOThI 1O BO3MOKHOCTH OBITIO TOCTOSTHHBIM.
PaboTa Ha MPUBBIYHOM MecTe JiesiaeT ee OoJsiee TIOAOTBOPHOM. [IpOAYKTUBHOCTE pabOThI 3aBUCUT
OT MPaBUIBLHOIO YepeZloBaHUs TpyJa W oTAbixa. [103TOMy Kakzpble yac WM [Ba ClefyeT [enaThb
nepepbiB HAa 10-15 MuHyT. BbIXOAHBIE JHU Jyullle MOCBATUTH AKTUBHOMY OT/[AbIXY, 3aHSATHAM
CIIOPTOM, NIPOTY/IKAMU Ha CBEXXeM BO3Jyxe U T.J. lake mepek/toueHye ¢ 04HOr0 BUJja yMCTBEHHOM
paboThI Ha IPYTOi MOXKET C/TYy>KUTh aKTUBHBIM OTBIXOM.

CTyZieHT [O/DKeH TIOMHUThb, YTO B Tipollecce OOyuYeHHsS Ba)KHEMIIYI0 pOJIb WrpaeT
caMmocTosiTesibHast paboTa ¢ KHUroit. HayunTbest paboTaTh C KHUTOM — Ba)KHeHIIIas 3aiaya CTyAeHTa.
be3 sToro HaBbika OyjeT upe3BblYaliHO TPYJHO H3yuyaTh IPOrpaMMHBIM MaTepuaa, U MHOIO
BpeMeHH Oy/ieT MoTpaueHO HepalMoHaabHO. PaboTa ¢ KHUroM CK/IaJpIBaeTCs U3 yMeHuUs 1oj00paTh
HeoOXOZMMble KHWTH, Pa300paTbCsi B HUX, 3aKOHCIIEKTHPOBaTb, BbIOpaTh IJIaBHOE, YCBOUTH U
TIPUMEHUTD Ha TMPaKTHKe.

7. DoH/| OLIeHOUHBIX CPeJCTB
7.1  MeTojbl KOHTPOJIS ¥ OLIeHUBAHUA Pe3y/IbTaTOB 00yueHHUs:
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[TpomexxyTouHasi arrectaiusi obOyvawouuxcs B ¢dopMe 3K3aMeHa T[POBOAUTCS 110
pe3y/bTaTaM BBITIOJTHEHUS BCEX BUZIOB yueOHOM paboThI, TPelyCMOTPEHHBIX YUeOHBIM MJIAHOM T10
JJAHHOW JucLUIUIMHe (MOJAYJ/II0), TPHA 3TOM YUMUTBHIBAIOTCS pe3yJ/bTaThl TEKyILlero KOHTPOJIS
yCITeBaeMOCTH B TeueHre cemecTpa. OlleHKa CTeTieHU TOCTY)KEeHHsT 00YyJarolUMUCS TJITAHUPYEMBIX
pe3ynbTaToB OOyUeHUs M0 [AUCLUIUTMHe (MOJYJ/I0) TIPOBOJAWTCS TIperiofiaBaresnieM, BeAyLUM
3aHATUS TI0 JAUCLIUIUIMHE (MOZYJ/I0) METOAOM 3KCHepTHOM OueHKU. [1o uToramMm mpomexyTOyHOu
aTrecTalid MO0 [JUCLUIIMHE (MOZYJ/I0) BBICTAB/SETCS OLIEHKA «OTJMUHO», «XOPOLLIO»,
«YZOBJIETBOPUTETBHO» WU
«HEY/IOBJIETBOPUTE/THLHOY.

K npome)XyTOuHOM aTTecTaluu [OMYCKAarTCs TOMBKO CTYAEHTbI, BBITIOJHUBIINE BCE BU/bI
yuebHOUM paboThl, MpefycMOTpeHHble paboyeli TporpamMMoil mo AucLuruiiHe «KOHCTPYKTOpPCKO-
TeXHOJIOTHUeCKoe obecrieueHre TIPOEKTUPOBAHUS aIlapaToOB OTPaC/Iv»

Bug paboTst @dopma 0TUETHOCTH M TeKYILero KOHTPOJIS
[IpakTHueckue OdopmnenHble OTYeThl (>kypHan) MPaKTUYeCKUX pabor,
paboTsl Npe/lyCMOTPeHHbIX paboueil MporpaMMoN AWCLUMIVIMHBI C OTMETKOMN

TiperiofiaBare/is «y/I0BJIETBOPUTE/ILHO/XOPOLIO/OT/IMYHO», ec/m

BBITOJIHEHBI U 0OpMJIeHbI BCe paboThL

KypcoBoii npoekT PaboTa cTyeHTa, BK/IIOUaroIlas aHaTUTUUECKY10, TparuecKyo U
pacueTHYI0 4acTH, U TIpeJCTaB/sitoIIasi co00M 3aKOHUYEHHOe pellleHre
M0CTaB/IeHHOW 3a/]aul B paMKaXxX M3yuaeMol JUCLUITMHbI

Tect OueHKa riperiofaBaresisi «y0BJIeTBOPUTE/IbHO/XOPOILIO/OT/IMUHO», eCITU
pe3y/bTaT TECTUPOBAHUS M0 IiKase (MyHKT 7.2.3) cocTapisieT 6osee 41
%.

1.1 IIIkajsa ¥ KpUTEPUH OL[eHUBAHHS Pe3y/IbTaTOB 00yUeHust

7.2.1 IIIkasa oneHMBaHHUA MPAKTHYECKHUX PadoT

[ITkana orjeHUBaHUs Ormcanne

HeynornetBoputenbHo | He BbIMOHeHbI TpeOOBaHUWS K HAINMCAHWIO U 3allldTe TPAaKTHYeCKOM
paboThI: HeTpaBUIbHO OhopMieHa paboTa, HENPAaBUILHO MO/ICUMTAHbI
3HayeHUsi, He c(hOPMYIMPOBAH BBIBOZ.

Y 10B/IETBOPUTETHHO BbirnoiHeHb! He Bce TpeOOBaHMS K HalTMCAHUIO U 3all[UTe TIPaKTHUeCKOH
paboThI: HeTpaBU/IbHO opopmsieHa  pabota,  HeIpaBWILHO
copMyMpOBaH BbIBOJI, HO PAaBU/ILHO MO/ICUMTAHb] 3HAUEHUSI.

Xoporiio BbinonHeHbl Bce TpeOOBaHMS, HO C HeJOUETAMW: HE3HAUUTE/IbHbIE

onmbku B OQopmMieHHM pPabOThl, HETOUHOCTH B (HOPMYJ/IMPOBKE
BbIBOZIOB. [IpaBU/IbHO MO/ICUMTAHB] 3HAUEHUS.

OTmmuHO BoirosiHeHbl Bce TpeOOBAaHUS K HAMMCAHUIO U 3all[UTe MPAKTUUYECKOM
paboThI: BEPHO TIOJCUMTAHbI 3HAaueHusi, CGHOPMY/IMPOBAH BBIBO/,
cobmrozieHbl TpeOoBaHUs K 0(OPM/IEHHIO.

7.2.2 IIIKasa KypCcoBOro npoeKra
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[ITkasa orjeHUBaHUS Ormcanue

Hey,[[OBJ'IeTBOpI/ITEJIbHO He BwimonHun IMMPpOEKT B IIOJIHOM O6'LeMe, He 3HAeT 3HAUWTe/IbHOM

YacTH MPOrpaMMHOI0 MaTepuasa, AOIMYyCKaeT Cephbé3Hble OIMOKH, C
OoMbIIIMMU 3aTpyAHEHUsIMHU MpUHUMaeT MpaKTUUeCKue
KOHCTPYKTHBHBIE pellleHus.

y,[[OBJ'IQTBOpI/ITEJIbHO Beimosiaun IIPOEKT B II0JIHOM 0613eMe, HO OCBOMJI TOJIHKO OCHOBHOM

MaTepuajsl [pOrpaMMbl, JOMyCKaeT HETOYHOCTH, HeJ0CTaTOYHO
NpaBUIbHbIE (DOPMYJIMPOBKH, WCIBITHIBAET 3aTPyAHEHHUs] B IIPUHATUU
NIPaKTUYeCKUX KOHCTPYKTUBHBIX peLleHUH.

Xopomio

BBITIOSTHU TIPOEKT B TIOJTHOM 00beme, TBEPJO 3HAET IMPOTPAMMHBIMA
MaTepuas, I'paMOTHO U MO CYIIeCTBY ero M3jaraeT, He [OIlyCKaeT
CYLL|eCTBEHHbIX HETOUHOCTed B OTBeTe Ha BOMNPOC, BjajeeT
HEOOXOZAUMBIMM ~ YMEHUSIMM M HaBbIKAMU  TPU  TIPUHSATUN
KOHCTPYKTHBHBIX pelleHHH.

Ot1nmyHOo

BhIrosiHU TIPOEKT B MO/IHOM 00BbeMe, TJIyOOKO ¥ TIPOYHO OCBOWJ BeCh
MaTepHasl MporpaMmbl 00yueHus, UCUepIibIBarollle, MOCIe[0BaTe/bHO,
IPaMOTHO UM JIOTUYeCKM CTPOMHO ero usjaraeT, He 3aTpyJHSeTCs C
OTBETOM TIpU HW3MEHEeHWUM 3aflaHusl, TIPaBWJIbHO 00OCHOBBLIBAeT
NIPUHSIThle KOHCTPYKTUBHbIE pellleHusl.

7.2.3 I1Ika/ia onieHUBAHUA TeCTa
Pe3ynbTar TeCTUpOBaHUSI OLIEHUBAETCS M0 TIPOLEHTHOM I11Kasie OLIeHKU.

OueHka KonmyecTBO npaBU/IbHBIX OTBETOB
OT1muHO oT 81% mo 100%
Xopolio oT 61% 1o 80%
Y 10BNIeTBOPUTETLHO oT 41% no 60%
HeynosnetsopurensHo 40% v MeHee TIpaBU/IbHBIX OTBETOB

7.2

OneHouHsble cpejcTBa

7.3.1. TeKyIui KOHTPO/Ib

7.3.1.1 IlpumepsI TeCTOBBIX BONPOCOB 10 AUCHMIUIMHEe «KOHCTPYKTOpCKO-
TeXHO0J/IOrHYecKoe ofecreueHye MPOeKTHPOBAaHUs anmnapaToB 0TPac/Ju»
Pa3zden ducyunaumbl «Annapambl 2u0pOMeXaHUUecKko20 pasoeneHust OUCNepCHbIX CUCMeM»

1. Ykaxure Hanbosee MPaBUIbHYIO COBOKYITHOCTb CITIOCOOOB 3aflaHusi TPaHy/IOMeTPHUUeCKOTr0
cocTaBa yacTul].

1)

2)

3)

Tabmuunelii criocob, rucrorpamma, guddepeHiaabHas KpuBas pacripefeeHust
(M/IOTHOCTL ~ pacrpefie/ieHus1) 4YacTWL, MO KPYIHOCTH, HWHTerpasbHas KpuBas
pacripeiesieHUs1 YaCTHL] 110 KPYTHOCTH;

TabmuHbI# cr1ocob, TMcTorpaMma, rapabonueckasi KpyBasi pacripeZie/ieHusi YaCTHI]
TI0 KPYITHOCTH, MHTerpajibHasi KpUBasi pacripe/ie/IeHus1 YaCTUL] 110 KPYITHOCTH;
I'ucrorpamma,  guddepeHuyanbHas  KpvBas — pacripefiesieHus  (IJIOTHOCTb
pacripefie/ieHus1) 4yacTWL] 0 KPYIHOCTH, WHTerpajbHasi KpHBasi pacrpefiesieHus
YyacTuL] 110 KPYMTHOCTH, KPUBasi BEPOSITHOCTY;
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4) TabnuuHblli criocob, rucrorpamMMa, AuddQepeHLvanbHas KpUBasi pacripe/esieHus
(MJIOTHOCTH pacrpe/iesieHysl) YacTUL] 10 KPYITHOCTH, KpUBasi BEPOSITHOCTH;

2. Ykaxkure Haubosee MpaBWILHYIO 00/1aCTh prMeHeHust TpyOku [Turo-ITpanaTs.
1) V3mepeHue ocpefHEHHOTO 3HaUeHUsI CKOPOCTH TIOTOKA U CTereH! TypOyIeHTHOCTY;
2) H3mepeHune oCcpeJHEHHOTO 3HAUeHUs] CKOPOCTH TOTOKa;
3) V3MepeHue OCpeJHEHHOTO 3HayeHWsl CKOPOCTH TIOTOKA W IIy/IbCAlIMOHHON
COCTaB/ISIIOLIeH;
4) V3vepeHHWe IIy/JbCALIOHHOM COCTaBJSIIOIIEN CKOPOCTH TIOTOKA W CTeleHd
TypOy/IeHTHOCTH.

3. YkaxuTe, Ha UeM OCHOBaH TMpHUHIMIA JAelcTBUS mpubopa Koynrepa nis u3MepeHus
rpaHy/IOMeTPUYeCcKOro COCTaBa YacCTHULI.

1) W3mepsieTcsi CKOPOCTb OCaXKeHUS YaCTHIL] IO, 1eHiCTBHeM CUJIbI TSHKeCTH;

2) U3mepsieTcss CKOPOCTb OCaKIEHMsI UYaCTHI] ITOZ JeHCTBHEM LIeHTPOOeXHOW CHIIbI
VHepLUY;

3) W3mepsieTcsi MPOBOAMMOCTb Ka/JIMOPOBAHHOTO OTBEPCTHS TPU TPOXOXKIAEHWH uepe3
HETo YaCTHUIbI.

4) W3mepstoTCs pa3Mepbl YaCTHUL] C TIOMOIIbI0 MUKPOCKOTIA.

4. YKaxuTe, KakK OT TaO/JIMUHBbIX JaHHBIX 3a/laHUSI TPaHY/IOMETPUUYECKOTO COCTaBa YaCTHI] TIPU
HEepaBHOMEDHOM Iuare pa30WBKM  [Auaria3oHa KPYIMHOCTA  YaCTHL] TepedTH K
IuddepeHIMaIbHON KPUBOU pacripe/ieieHusl.

1) TabnuuHble JaHHBIE TPEACTaBUTh B BHU/E THCTOIPaMMbl U alMpOKCUMHUDPOBAaTh eé
T7IaBHOW KPUBOY;

2) TloctpouTs rpaduK Npy MOC/IeA0BaTeIbHOM CYMMHUPOBAaHUM TabTMUHBIX [JaHHBIX;

3) TabGnuuHble AaHHBIE Pa3/e/IUTh Ha AJIUHY COOTBETCTBYIOIIErO MHTEPBaia KPYIHOCTH
YyacTul] ¥ MOJy4YyeHHOe 3HaueHWe OTJIOKWTh Ha rpaduke U3 cepefUHbI UHTepBasa,
T0/TyuyeHHbIe TOUKU armpoKCUMUPOBATh MJIaBHOU KPHBOWA;

4) TabsmuuHbIe JAHHBIE OTJIOKUTH U3 Cepe/IMHbI COOTBETCTBYIOIIUX MHTEPBAJIOB HAa OCU
abcLycc ¥ momyyeHHbIe TOUKH COeJUHUTD IJTaBHOW KPHBOMA.

5. Ykaxure Haubosiee TpaBUIbHOE OTpe/ie/ieHrde TIPUHLIMIA JeMCTBUSI MU BO3MOXKHOCTH
usMmepenus Tpyoku [Tuto-IIpagrs.

1) Ha ocHoBaHMM H3MepeHUsl IMHAMHUYECKOr0 Haropa Orpejie/isieTcsl 0CpeJHeHHOe
3HaueHue CKOPOCTHU IIOTOKa;

2) Ha ocHOBaHMM M3MepeHMsl CTaTUYeCKOrO Haropa OIpejie/isieTcsl OCpeiHeHHOe
3HaueHue CKOPOCTHU ITOTOKa;

3) Ha ocHoBaHuM Wu3MepeHHs pa3HOCTH [JUHAMMUECKOTO M CTaTUUeCKOro Haropa
orpefiesiieTCsl OCpeIHeHHOe 3HaueHue U Iy/IbCalOHHAast CKOPOCTH MOTOKa;

4) Ha ocHOBaHMM W3MepeHHsI Pa3HOCTH [MHAaMUYeCKOro M CTaTMYeCcKoro Haropa
orpeje/seTcs OCpeJHeHHOe 3HaueHue CKOPOCTH ITOTOKa.

6. Ykaxurte Hanbosiee paBUILHOE OTIpe/ie/ieHHe CTereHu TYPOY/IeHTHOCTH TTOTOKa.
1) Crenens TypOy/IEHTHOCTH TIOTOKA — 3TO OTHOILLIEHUE TTY/TbCALIMOHHOM
COCTaBJISIFOIeN CKOPOCTH MOTOKA K CpeJjHer CKOPOCTH;
2) CreneHb TypOy/IeHTHOCTH MOTOKA — 3TO OTHOILIEHHE CpPe/HEKBaZipaTUUHOTO
3HauyeHUs] CKOPOCTH NOTOKA K Cpe/iHel CKOPOCTH;
3) CreneHb TypOy/IEHTHOCTH TTOTOKA — 3TO OTK/JIOHEHHEe CKOPOCTH B JAHHOM TOUKE OT
CpeJjHero 3HaueHusi CKOPOCTH;
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4) CrerneHb TypOy/J€HTHOCTH TOTOKA — 3TO OTHOLIEHHE MTHOBEHHOTO 3HAYeHWUs
CKOPOCTH K CpeZiHeli CKOPOCTH TIOTOKa.

7. YKaxuTe, OT uUero B MEpPBYI oOuepeib 3aBUCUT TPOU3BOAUTENBHOCTb OTCTOMHUKA MO
paszesisieMoi CyCrieH3uH.

1) TIpou3BogWTeNTEHOCTE OTCTOWHUKA MO pa3zesisieMOl CYCIeH3UHM 3aBUCHUT B MEPBYIO
ouepe/ib OT ero 00beMa;

2) IIpou3BOAUTENBHOCT OTCTOMHHUKA MO pa3ziensieMOM CyCleH3UU 3aBUCUT B TIEPBYIO
ouepe/ib OT IO/l TTIOBEPXHOCTH OCaXK/IeHHST;

3) IlpousBoAWUTeNBHOCTb OTCTOMHMKA IO pasfie/isieMOM CyCIeH3UM 3aBUCHUT B IIEPBYIO
ouepe/ib OT IJIOLIa/IA TTIOBEPXHOCTU OCaXKAEHUS U CKOPOCTU OCaXK/I€HUs YaCTHL];

4) Ilpou3BOAUTENTLHOCT OTCTOMHUMKA N0 pa3zie/sieMOl CyCIeH3UU 3aBUCUT B NTEPBYIO
ouepesib OT ero 00beMa U CKOPOCTH OCaXKJeHUsT YaCTHII.

8. Ykaxure, OT 4yero B IMepBYI0 ouepesib 3aBUCUT MPOM3BOJUTENBLHOCTh TM/IPOLMK/IOHA T10
paszesisieMoi CyCrieH3uHu.
1) [OuameTtpa LUIMHIPUYECKOW YaCTH KOPITyCa U [aB/ieHUs B MATAIOLIEM TaTpyOKe;
2) [luameTpOB BepXHero M HI)KHEro CJIMBHBIX MaTpyOKOB;
3) [duameTpa LWJIMHPUUYECKOW YaCTH KOPITyca U yIyla KOHyCHOCTH KOHUYEeCKOW YacTH
KOpITyCa;
4) [uameTpa BepXHero C/IMBHOTO MaTpyOKa ¥ ZiaBjieHus B ITUTAIOIIEM MaTpyOKe.

9. VYKakuTe 3a CyeT uero B MepBYyI0 Oouepe/ib yBeJUUMUTCS KOHLIEHTpaLus JUCTepcHOi (da3bl B
CTYILIEeHHOM TIPOAYKTe TUJAPOLMK/IOHA (HWKHHN C/AMB) TIPU TIOCTOSTHHOM JIMaMeTpe
LWIWH/JPUUECKOM YaCTH KopIlyca.

1) 3a cueT yMeHbllleHHs1 yT/la KOHYCHOCTH KOHUUECKOM YacTy KOpITyCa;

2) 3a cyeT yBe/MueHUs JaB/ieHUs B MUTaOIeM (BXOJHOM) MaTpyOKe rpOLIMK/IOHA;
3) 3a cueT yBenMueHHs JUaMeTPa BEPXHEro CJIMBHOTO MaTpyOKa;

4) 3a cueT yMeHbIIIeHUs JuameTpa HIKHero (MIeCKOBOro) pa3rpy30uHoro narpyoka.

10. YkaxkuTe HauboJiee MpaBUILHBIN TlepeueHb MoKa3aTesiel paboThl TUAPOIMKIOHA, KOTOPbIH
MOKeT OBITh paCCUMTaH C UCTIOIb30BaHKEeM TMOHSATHS TPAHUYHOTO 3ePHa pa3/ieieH sl

1) KoHueHTpaiusi U rpaHy/JIOMeTPpUYECKMM COCTaB YacTWL] JAWCIIEPCHOM (as3bl B
OCBET/IEHHOM M CT'YILIeHHOM TIPO/IYKTe;

2) TIpousBoAWUTENBHOCTh MO OCBET/IEHHOMY U CTYILLIeHHOMY IIPOAYKTam;

3) T'paHynomeTpuuecKuil COCTaB YacTUL] [JuCTepcHON (a3l B OCBETJIEHHOM U
CTYILIeHHOM MPO/JYKTe;

4) KoHueHTpauys AucrepcHol ¢asbl B IPOAYKTaX paszesieHusl.

11. Kak cooTHOCATCS /laB/ieHHs] TOTOKOB B CTPYWMHOM arirapare?

1) [aBneHue pabodero moToka 0oJbliie JaB/eHHs] HHXeKTUPYEeMOTO IMOTOKa U MeHbIIle
JlaBjIeHUs1 CMeLLlaHHOT O TI0TOKa;

2) [aBreHWe CMelLlIaHHOTO TOTOKa MeHbIIle faBjeHus pabouero TMoToka U 0Oosiblie
JlaB/IeHUs1 TH)XeKTUPYeMOro IMOTOKa;

3) [aBreHWe WHXXeKTHPYEMOT'0 TIOTOKA MeHbllie /laB/ieHrsl paboyero rmotoka u 0osbliie
JlaBjieHus1 CMeLLlaHHOT O TI0TOKa;

4) [aBieHue CMeIIAHHOTO MOTOKAa MeHbllle ZaBjieHuss pabouero MoToKa U MeHblIe
JlaB/IeHUs1 MH)XXeKTUPYeMOro MOTOKa.
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12. B kakoM ciyyae Iiesiecoo0pa3HO TPUMEHSITh LeHTPUPYTU WKW THAPOLMKIOHBI, a He

cerapaTopsbl?
1) Ecnu pa3mep uacTui] gucriepcHoit (asbl 0osibllle MaKCUMaabHOTO KPUTUUECKOTO
pasMepa 4acTuli;
2) Ecim B CyCleH3Wd COJEep)KUTCSl 3HAuWuTelbHOe KOJMYEeCTBO MEeJIKOAMCIIEPCHBIX
YyacTULj;
3) Ecsiu HeobxoauMO pasfiesnisiTb SMYJ/IbCHY;
4) Ecmm ocHOBHag Macca 4acTWL] MeHbllle MpeZle/IbHOrO pasMepa, OIpefieisieMoro 13

yCJIOBUSI BO3MOXXHOCTU BO3HUKHOBeHUS U dy3UM.

13. YkakuTe Ha ueM OCHOBaH MPUHLIUIT UMIIe/UIEPHOM (ioTaliyu.

1)

2)

3)

4)

WmrennepHast (oTauysi OCHOBaHa Ha TOM, UTO BO3/YIIHbIE MMy3bIPbKA 00pa3yroTCs
B BOJIEe 3a CUeT BbI/IeJIeHHs U3 Hee paCTBOPEHHOT'0 BO3/yXa IOJ AefCTBIEM BaKyyMa;
WmnesiepHass  ¢oTaldsi OCHOBaHAa Ha TOM, UTO pasfensemas IIy/bla
TIpe/IBapUTE/IbHO HACHIIIAeTCSl BO3AYXOM 0[], HW30bITOYHBIM [aB/IeHHEM, a 3aTeM
BBIITYCKAaeTCsT BO (PJIOTALIMOHHBINA pe3epByap, HaXOMSIMIMHCA T0J aTMOC(hHepHbIM
JlaBJIeHHEM;

WmrnesiepHast ¢uioTaLiysi OCHOBaHa Ha TOM, UTO BO3/yX I10OJjAeTCsI BO BCACHIBAIOILYIO
TpyOy Hacoca;

WmrennepHast ¢uioTanysi OCHOBaHa Ha MeXaHUUYeCKOM AWCIIeprUpPOBAHUM BO3/yXa B
TyJIbIIe.

14. YKaxuTe, Kak yCTPOeH (PU/IbTP-TIpecc aBTOMaTU3MPOBaHHbIN KaMepHbIi Tria PITAKM.

1)

2)

3)

4)

@uIbTpP-TIpeCcC aBTOMAaTU3MPOBaHHbIM KaMepHbii Tura @OIIAKM cocroutr w3
KOMIUIEKTa T[OpPU30HTA/IbHBIX (UIBTPYIOLIMX IUIAT, PacIOJIOKEHHBIX MeXIy
BepXHeU YIOPHOU IJIMTOU U HW)KHEW Ha)KUMHOU;

@OunbTp-rpecc aBTOMaTHW3UpoBaHHbIM KamepHbli Tuna ®OIIAKM cocrtout wu3
KOMIL/IEKTa BePTUKA/IbHO PACII0/I0)KEHHBIX MPSIMOYTO/IbHBIX (PU/IbTPOBAJIBHBIX I1/IUT;
OunpTp-rpecc aBTOMAaTHU3UpOBaHHbIM KamepHbli Tuna ®OIIAKM coctout wus
BePTHKAa/IbHOI'0 MJIOCKOTO (PU/IbTPOBA/ILHOTO 3/1eMeHTa — JIMCTA, MpeJiCTaBIIsoLLero
coboli >KeCcTKui Kapkac U3 TpPyObl WM TpOKaTa, BHYTPU KOTOPOTO PacrosioxeH
JKeCTKHUU JIpeHaKHbIM BK/1a/IbILLI;

@unpTp-rpecc aBTOMaTU3MpOBaHHbIM KamepHbii TuUna PIIAKM npexcrasisier
coOoli BepTHKa/IbHBIA IWIMHAPUUECKUN KODITyC C KDBIIIKOW U JHUIIEM, MEXIy
KOTOPBIMHU TNTOMellleHa pelleTKa, B KOTOPOM KpensATcs (pUIbTPOBabHbIe aTPOHBI.

15. BeibepuTe HarboJIee TIOJIHYIO XapaKTePUCTHUKY OCAZUTEe/IbHOTO LIeHTPU(PYTHPOBAHMSI.

1)

2)

3)

4)

OcapurenbHoe  LeHTpU(yrupoBaHue —  BblJesieHWe TBepAod  ¢asbl U3
MaJIOKOHI[eHTPHPOBAHHBIX CyCreH3uk (KOoHIjeHTpalusi Ao 5% 00). [ns 3Toro
mporiecca MCIO/Ib3YIOTCSI  OCBETJISIIOIIME IITHEKOBble LeHTPU(YTH, TpyOuaThbie
LeHTpU(YTU U XKUAKOCTHBIE CerapaTopbl C TapeabYaTbiIMU WKW LWIUHPUYECKUMU
BCTaBKaMy;

OcaguTenbHOe 1IeHTPpU(YTUpOBaHUe TPOBOAST B CelapaTopax-CryCTUTeNsX, U3
POTOPOB KOTOPBIX OCAfOK B BHJE KOHLEHTpPaTa HeNpepbIBHO OTBOJUTCS Yepe3
coria. KoHijeHTpatys tBepaoit da3ssl — ot 2 10 30% 00.;

OcaguTenbHOE LeHTpUu(yrupoBaHue — pasfiesieHue CyCreH3un
LleHTpuyrupoBaHreM B TepGOpUPOBAaHHBIX POTOpPAX LIEHTPUPYT MepUoAuUYecKOro
Y HeTpepbIBHOT'O [1eHCTBYS;

OcaguTenbHOE LleHTpU(yrupoBaHye — pasjiefieHue cpesiHe- u
BBICOKOKOHI[€eHTPUPOBAHHBIX CYyCTIeH3ui. JI/is poBeieHrst 3TOTO Mpoljecca 00bIUYHO
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UCTI0/IB3YIOT 00e3BOXKMBAIOL[ie M YHUBEpCaibHble OCaJUTe/bHble IIHEKOBbIE
LeHTPpUPYTH, pexxe — LeHTpUGYru MepruojuvecKoro JeilCTBUSI C PYUYHOM WU

MeXaHUUYeCKOU BbIFPY3KOM OocajKa.

16. YkakuTe Haubosiee TPaBWIbHBIN MepeueHb CHJI, OKa3bIBAIOIIUX OCHOBHOE BJ/IMSTHHE Ha
TIpOLiecC paszesieHus B TapebuyaToM cerapaTope.

1) Ha npouecc pasgeneHys B Tape/byaToM celapaTope OCHOBHOe BIMSIHUE OKa3blBaeT
L[eHTpOOe’KHasi CHJla U CUJIa TSHKeCTH;

2) Ha npouecc pa3zeneHys B Tape/buaTOM cerlapaTope OCHOBHOE BJIMSIHYE OKa3bIBaeT
L[eHTpoOe)KHasi CUjla U CUJla TPeHUs;

3) Ha npouecc pa3zeneHus B TapesibuaTOM cerlapaTope OCHOBHOE BJIMSIHME OKa3blBaeT
CWJia TpeHus U cruia KopuoJuca;

4) Ha npouecc pa3szesieHus: B TapeabuyaToOM CerapaTope OCHOBHOE B/IMSIHAE OKa3bIBaeT
LeHTpoOe)kHasi cusia U cuia Kopuonuca.

17. YkaxuTe HanboJsiee paBUWILHBIN [TepeyeHb U3MeHEeHWH MoKa3aTesel paboThl MbLIera3oBoro
LMK/IOHA Y BUXPEBOIO IbLIEY/IOBUTE/ISl, KOTOPble MPOU30KYT IIPU yMeHbILIEHUU jaMeTpa
KopImyca.

1) Ilpu ymeHbllleHHMHY AMaMeTpa KOpIlyca yBeJIWUYMTCS KOHLIeHTpaLus TBepZoH ¢a3bl B
OUMIL[EHHOM rase U yMeHbLIUTCSl IPOU3BOUTE/TbHOCTD arnapara;

2) Ilpu ymeHblIeHUM jMaMeTpa KOpIyca YMEeHBIIUTCS KOHLeHTpaLYsl TBepP/oM (pa3bl B
OUMILEHHOM rase Y yBeJIMYUTCS IPOU3BOAUTEIbHOCTD anrapara;

3) Ilpu ymeHblueHUM JyamMeTpa KOpIlyca YBeIUUWTCSl KOHL|eHTpaLus TBepou (pa3bl B
OUMIL[EHHOM rase W yBeJIMYUTCS IPOU3BOAUTEIbHOCTD anrapara;

4) Ilpu ymeHbllIeHMM jiaMeTpa KOpIyca YMeHBLIMTCS KOHLIeHTpaLsl TBepoH (pa3bl B
OUMILEHHOM rase U YMeHbIIUTCSl IPOU3BOJUTETbHOCTD amnmnapara.

18. Tlpu pacueTe arameTpa paboueli 30HBI BUXPEBOTO TIBITIEYJIOBUTE/S] B KAKOM [JHara3oHe
BbIOMpaeTcsi CKOPOCTh B paboueii 30He?
1) Ckopocts BeIOMpaeTcs B Auana3ose ot 20 mo 25 m/c;
2) CkopocTb BbIOMpaeTcs B Auaria3oHe ot 12 g0 18 m/c;
3) CkopocTh BBIOMpaeTCs B iMamna3oHe ot 5 10 12 M/c;
4) CkopocTh BeIOMpaeTcs B Auara3oHe oT 15 g0 20 m/c.

19. Ykaxkute Haubosiee TIpaBUIbHOE OIlpejie/ieHWe TIPUHLUMA JIeHCTBUS TypOy/ieHTHBIX
ra3ornpoMblBaTesien.

1) IlpuHLMN JeWCTBUS STUX anmnapatoB OCHOBaH Ha B3aUMOJENCTBUM 4YacTUL] C
JKUZKOCTBIO Ha NTOBEPXHOCTH HACa/IKY;

2) TIpuHLUN fefCTBUS 3TUX amrapaToB OCHOBAH HAa UHT@HCUBHOM /IpOOJIEHUM ra30BbIM
MOTOKOM, ABWXYILLIMMCS C BBICOKOW CKOPOCTBIO (mopsigka 60-150 m/c), opoiarorieit
ero >XUAKocTh. OCaXZEeHWI0 YacTHL] MbUIM Ha Karvisix OpOLIaloIleid >KUAKOCTU
crocobcTByeT TypOy/eHTHOCTh Ta30BOr0 TOTOKAa W BBICOKME OTHOCHUTE/bHbBIE
CKOPOCTU MeXKJY yJ/laB/IMBaeMbIMU YaCTULIAMH U KaTlIsIMU;

3) IlpuHUUMN [EeUCTBUSI 3TUX ammapaToB OCHOBAaH Ha B3aWMO/IEMCTBUM YaCTUL] C
JKUKOCTBIO, pacrbl/IeHHOM (POPCYHKaMU;

4) TlpuHUWIN JEeMCTBUS STHUX anmnapaToB OCHOBAaH Ha B3aUMOJEWCTBUM YacCTUL] C
JKUJKOCTBIO TPU MPOXOXK/€HUU ra3a uepe3 CJI0U XKUJKOCTH Ha TapeJike.

20. TIpu pacueTe JrameTpa I0JI0r0 CKpyOobepa B KaKOM /iraria3oHe BbIOMpaeTCst CKOPOCTh ra3a B
paboueii 30He?
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1) CkopocTb ra3za B paboueii 30He BbIOMpaeTcs B Juara3oHe ot 5 o 10 m/c;
2) CkopocTb ra3a B paboueii 30He BbIOMpaeTcs B Auana3oHe ot 8 10 12 m/c;
3) CxkopocTh rasa B paboueii 30He BpIOMpaeTcs B Auarna3zone ot 0,6 g0 1,2 M/c;
4) CkopocTh rasa B paboueii 30He BLIOUPAeTCs B Mara3oHe OT 2 710 5 M/cC.

K/1roun npaBUW/IBHBIX 0TBETOB 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) - 1,

13)—4;14)—1;15)—4; 16)—2; 17) —4; 18) — 3; 19) — 2; 20) — 3.

7.3.1.2 Tembl IpakTHYeCKUX PadoT no gucoumniuHe « KOHCTPYKTOPCKO-
TEXHO0J/IOTHUYeCKoe o0ecreueHre MPOeKTUPOBAHUs anmnapaToB 0TPAC/IM»

TeMaTHKa TpakKTHUeCKUX paboT u3/o)keHa B MyHKTe 3.4.

7.3.2. IIpoMexxyTouyHas arrecTanus

7.3.2.1. Bompocsl K 3K3aMeHy no gucnuin/iiHe «KoHCTPYKTOpPCKO-TeXHO/I0ruyeckoe
o0ecrnieyeHHe MPOEKTHPOBAHMA AllIAPAaTOB OTPAC/IH»

1. O6nacts Ha3HaueHUs U Ki1acCUpUKaLUs Teryio0OMeHHbIX armapaToB. OCHOBHbIE
TpeboBaHus, Npe/bsiB/sieMble K KOHCTPYKLUSM Tersio00MeHHUKOB. CoBpeMeHHast
HOMeHKJ/IaTypa TelI000MeHHHKOB.

2. 3MeeBUKOBBIE TerI000MeHHUKU. KOHCTPYKIIUS, TIPUHLIUT J€HACTBUS, TIOPSIIOK pacuera.
3. Bugsl TerioHocutesiedd. IoCTOMHCTBA U HEZIOCTaTKHU.

4. TeruiooOMeHHUKHU THUIa «Tpyba B TpyOe». KOHCTPYyKIus, IPUHLUI [IeMCTBUS, TIOPSJOK
pacuera.

5. Cxema pacueTa Teryjio00OMeHHbIX armapaToB. OnpezieneHre KO3(hhHUIIMEHTOB
6. TeriooTHauM U Ko3dduieHTa Terionepeaayun.

7. KoxyxoTpyOHble TeruioobMeHHHKH. KOHCTpyKImu >kecTKoro tuna. Kpersienve Tpy6 B
TpyOHBIX focKax. [Topsiok pacyera.

8. Bribop HaripaBieHus JBIKeHUst pabournx cpes. OripeiesieHre CpejHEr0 TeMIIepaTypHOTo
Hariopa.

9. KoxyxoTpybHble TerniooOMeHHUKH. KOHCTPYKLMM C My1aBatolieli royioBkoi, U-obpa3HbiMu
Tpybkamu. Kperuienne Tpy6 B TpyOHBIX fockax [Topsiiok pacuera.
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23
. CMecuTenbHbIE TeTJIO0OOMEHHUKHU. Y CTPONCTBO, MPUHLIMIT 1eHCTBYS, 00/1aCTh PUMeHeHUst
b6apoMeTprUYeCcKUx KOHZeHCAaTOPOB.

. Amnrapatbl BO3JYIIHOTO OXJIaKJeHUsl. Y CTPONCTBO, MPUHLIUII AefcTBUs. KOHCTPyKLWK
TpyO, TIOPsIIOK pacyeTa.

OcHoBHOe ypaBHeHHe Terionepeauu. OmnpegeseHre Ko3dduipieHToB
TeII00TJauu U K03 dulueHTa Terionepejauu, cpeiHeli pa3HOCTH TeMIiepaTyp.
[TnactuHUaTO-pebpHCThIe TernooOMeHHUKHN. KOHCTPYKLMH, 0COOEHHOCTH pacyeTa.

BrI00p HarpaB/ieHus [BWKeHNs pabounx cpes. OripefesieHre CpeJHEro TeMIiepaTypHOro
Hariopa.

Ter1000MeHHUKY U3 HeMeTa/l/TMYeCKHUX MdaTepHuasioB. O6nacTtb MMpUMeHeHUA JOCTOUHCTBA
M HeJOCTaTKHU.

PeFEHepaTI/IBHBIe TeIyIo00MeHHbIe dllridapaThbl. KOHCTPYKL[I/II/I, ob/acTb MMpUMEHEeHU.

Buibl TenioHocUTe NeH, BLIOOP HAIlpaB/IeHUs JB>KEHUS TETJIOHOCUTE/IEH, Orpe/iesieHre
cpeZiHeli pa3HOCTH TeMIieparyp.

CMecuTe/bHbBIE TETIJI000MEHHBIE dllrdapaTsbl. KOHCprKL[I/II/I, obJj1acThb MpUMEeHeHUs.

TerioBo#t 1 MaTepuasbHBIN OanaHC TerooO0MeHHOTO armapaTa. KonmiyecTBo
riepeZiaBaeMoro Teria Mpy u3MeHeHUH (Ha30BOro coCTOSIHUS U 6e3 3MeHeHusl.

['pagupuu. O61acTb IPUMeHeHUsl, KOHCTPYKLIUHU, IPUHIUT 1eHACTBUYSL.
[MTopsiIoK pacyeTa peKyrnepaTHBHBIX TeMJI000OMEHHBIX arapaToB.

TernoBbie TPyObl, TEPMOCU(OHBI. Y CTPOMCTBO, TIPUHIIUTI I€HUCTBUS.
.CrivpasnbHbie Tersi000MeHHUKU. Y CTPOMCTBO, YIIJIOTHEHUSI, OPSJI0K pacyeTa.

[T1acTMHYATBIE TeII00OMeHHbIe dlriapaTsl. KOHCprKL[I/II/I, CII0COOBI U3TOTOBJ/IEHUSI.
KOHCTPYKLII/II/I IJIaCTHUH. HOPH,E[OK pacueTa I/iaCTUHYaThIX TeI/I000MEHHUKOB.

TerioBo¥i ¥ MaTepHabHBIN 6anaHc TerioobmMeHHOro anmapara. Komyectso
Triepe/laBaeMoro Teria IpH H3MeHeHHH ()a30BOr0 COCTOSIHUS U 6e3 n3MeHeHusl.

[Mopsiziok pacyeTa peKyriepaTUBHBIX TelJIo0OMeHHbIX anrapaToB. Orpe/jeneHue
K03 (PULMEHTOB TeII00Tauu U KO3 ULeHTa Terionepejayn.

28.

29.

Pa3,/1e11 JUCHUIT/TMHBI «KOHCprHpOBaHI/Ie M pacyeT arriapaToB C I1CeBA00KMKeHHbIM
cjioemMm»

30.

O coBepILIEHCTBOBAHUH HOPMaTHBHOTO U yueGHO-MeToqiueckoro obecrieueHust 06pa3oBaTe/IbHOrO Mporjecca

Ucn.: T.

C. JleyxuHa

np 2098248
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31. OCHOBHbIe XapaKTepHUCTHKH CJIOSl ¥ YaCTUL] TBEP/IOT0 3epPHHUCTOr0 MaTepyara.
32. TlceBoOKKeHNe U APyTHe CrIoCOObI KOHTAKTUPOBAHMS TBEPBIX UACTHI] C TAa30BbIM
33. (KUJKOCTHBIM) TIOTOKOM.

34. O6s1acThb Cy1[eCTBOBaHHUS TICEBA00KIKEHHOTO €/10sl. MUHUMabHasi CKOPOCTh
TMCeB/I00KI)KEHUS U CKOPOCTh YHOCA.

35. OHOpOAHOe U HEOJHOPOAHOE TICeBA00KKeHHe. [11o1aab nornepeyHoro ceyeHus
anrapara.

36. KoHCTpyKLMM KOpIyCa arrapaTroB C MCeBA00KUKEHHBIM C/I0eM.

37. KOHCTPYI/IPOBaHI/Ie CeriapalfuOHHOI0 ITPOCTPAHCTBA allllapaTOB C HEITIOABW>XHBIM U
MCceBAJO00XM>XeHHbBIM C/10€M. Hy'TI/I YMEHbIIEHHUS YHOCA.

38. KOHCTPYI/IPOBaHI/Ie I'a30BbIX KaMep B alllldpaTdX C HEIIOABW>XHBIM U IICEBA 00X >XE€HHBIM
cj10eM.

39. KoHcTpyrpoBaHue ra3opacripe/ie/iuTe/IbHbIX PelleToK.
40. I'napaBiuyeckoe COMPOTHUBIIEHME aMapaToB C MCeB00KUKEHHBIM C/I0eM.

41. ObsacTh CyIIleCTBOBAHUS TICEBA00KIKEHHOTO C/10s8. MUHMMa/IbHasi CKOPOCTh
TICeB/IO0KWKEHHS U CKOPOCTh YHOCA.

42. O6nacTh CyiiecTBOBaHUS TICEBO0KIDPKEHHOTO C/10si. MUHMUMasbHasi CKOPOCTh
TICeBJ00XKWKEHUSI U CKOPOCTh YHOCA.

43. OpHOpPOAHOE ¥ HeOZHOPOHOe TICeBA00XIWKeHre. [1noiaas nonepeyHoro ceyeHus
anrapara.

44. Vicreuenne cBOOOAHOM Ta30BOM CTPYU M CTPYH, UCTEKAIOLel B IICEBI00KIKEHHBIHN CITOM.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
na 2098248
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