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1 BBenenue

Pabouas nporpamma 1 (pOHA OLIEHOYHBIX CPEJCTB TUCIMILIMHBI «MalIMHbBI U anmaparsl
nepepaboTku HeTU U raza» COCTaBJICHBI B COOTBETCTBHH C TPEOOBaHUAMHU (eiepaibHOTO ToCy-
JApPCTBEHHOTO 00pa30BaTEILHOTO CTAaHAApTa, YTBEPXKAEHHOrO mpukazoM MwunobpHayku Poc-
cutickoir @enepanun 20.10.2015 Nel170, u ocHOBHOM mpodeccHOHATBLHON 00pa3oBaTeIbHON
nporpaMMbl OAroToBKH «O00pynoBaHUe HedTerazonepepaboTKU» MO0 HANMPaBICHHUIO MOITO-
ToBKH «15.03.02 TexHOIO0rHYECKHE MAIITUHBI K 000OPYI0BAHHE.

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[Ipodeccuonanpuspiii cranmapt 19.003 «CIIELIMAJIUCT I10 OBCIIY>KMBAHUIO 1
PEMOHTY HE®TE3ABOJCKOI'O OBOPY IOBAHW A ».

O6006menHas Tpyaosas Qynkuus: B Opranuzanus, pyKoBOACTBO M KOHTPOJIb PabOTHI

IIOAPA3/ACIICHUMN.

H3-2 OcnoBHOe TexHONMOrHYeckoe 000pyA0BaHNE MPOLECCOB, MPUHIIMIIBI €r0 PabOThl U

ImpaBujia TEXHHUICCKOU OKCILTyaTaluu.

3amauu JUCLUILINHEI

- O3HAKOMJICHHUE CTYJICHTOB C OCHOBHBIMHU
TUNIAMHA MallMH ¥ aniapatoB HEPTEXUMHUYECKOH
IPOMBIIIJICHHOCTH, OCHOBHBIC MOHATHSA O pacyere,
a TakK XE XapaKTCpI/ICTI/IKaX MallliH " annapaTOB;

- U3yYCHHE METOJIOB PAIlMOHAILHOTO BBIOO-
pa HOPMAITM30BAHHOTO OOOPYAOBAHUS ISl PAOOTHI
BCEr0 HEPTEXMMHUYECKOTO KOMIUIEKCA; PEryIHpo-
BaHME pexuma paboThl MAIIMH U anlapaToB
HE(DTEXUMHUYCCKOMN MPOMBIILICHHOCTH;

- MpuOOpEeTeHNEe HABBIKOB MPOSKTHUPOBAHUS M KOH-

CTPYMPOBAHUS MaIlIMH U allapaToB HEPTEXUMUYE-
CKOI MPOMBIIIUIEHHOCTH , PallMOHAILHOTO BBIOOpA

CXeMbl KOMIIOHOBKH, CIIOCOOOB MOHTaxa, Oe3oImac-
HOM SKCIITyaTaIuu.

OcCHOBHBIE pa3AeIbl / TEMBI TACIUILTAHBI

1) Beenenue.

2) MammHbl ¥ anmaparsl He()TEXUMHYECKON Tpo-
MBIIIUIEHHOCTH.

3) KoxyxoTpyO4aTbie TEIUIOOOMEHHBIC alaparsbl.

4) Temi000MEHHUKH BO3IYIITHOIO TUIIA.

5) Tem1000MEHHUKH IUIACTHHYATHIC U CHHPAb-
HBIE.

6) LIMKIOHBI 1 SKCTPAKTOPHI.

7) KomnouHbIe ammapaTsl.

8) PeakunoHHBIE anmaparsl.

9) AmnmapaTel Ui TPOBEACHUS PEAKIUN MEXIY
ra3oM M TBEP/bIM BEIIECTBOM.

10) Tpy6uartsie neun Tuna BC u I'C.

11) Kpucramm3zaTopsl.




4

2 IlepeyeHb IVIAaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH pe3yJibTATAMH 00pa30BaTeJbHON NPOrpaMMbI

[Ipouecc u3yyeHUs: TUCHUIUIMHBI «MalluHBl U anmnaparbl nepepadoTku HeTH U razan
HampasiieH Ha (GopMupoBaHue cienyromux kKomnereHuuid B coorserctBun ¢ ®I'OC BO u oc-
HOBHOI 00pa3oBaTeIbHOM mporpamMmoin (Tadsmma 1):

Tabmuna 1 — KomnereHuy u miaHupyeMble pe3yinbTaThl 00yYeHHUS 0 MPAKTHKE

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHI UM

[Tnanupyemsble pe3ynbTaTbl O0yUYEHHUs 110 MPAKTHKE

[lepeuennb 3HaHMI

[lepeuenb ymenui

HepequL HAaBBIKOB

[Ipodeccuo

HaJIbHBIC

[TK-5 crmocoOHOCTEIO MpH-
HHMAaTh y4acThe B paboTax
10 PacyeTy U MPOCKTHPO-
BAHMIO JICTAJICH U Y3JIOB
MAalIMHOCTPOUTCIIbHBIX
KOHCTPYKIIUH B COOTBET-
CTBHUHU C TCXHUYCCKUMHN
3aJIaHUSIMH ¥ UCTIOJIb30Ba-
HUCM CTaHAAPTHBIX
CPEJICTB aBTOMATHU3AIUH
IMPOCKTUPOBAHHUA

31(IK-5-2) 3uatp
OCHOBBI KOHCTpY-
HUPOBaHMS MaIIHH
U arnmnaparos

Y1(IIK-5-2) TIpo-
U3BOJUTH PacCYeThl,
CBSI3aHHBIC C TpH-
CMOCOOJICHHEM Ma-
IIMH W amnmapaTroB K

H1(ITK-9-2) Meromam
aHalM3a TEXHOJIOTHH
JUIsl BBIOOpA TEXHOJIO-
THYECKUX CXEM MPOU3-
BOJICTBEHHOTI'O ITpoLec-

TEXHOJOTMYECKUM | ca, HPUHOUNAM pPaboT
VCIOBHSIM H pEry- | 00OpyJIOBaHUS C MHU-
JMPOBAHHIO HUMaJbHBIMH  3aTpa-
TaMH KaK Ha CaMo
o0opynoBaHUe, TaK |
Ha ero o0cily>)KUBaHHE

31(ITK-5-3) Y1(IIK-5-3) H1(IIK-9-3)
3HaTh ocHoBbI | [Ipon3Bonuth pac- | Metogam aHanM3a
KOHCTPYUPOBAHHA Y€Thl, CBA3AaHHBIC C | TCXHOJIOTUMU [JI1 BBI-
MallliH M amnmnapa- | IpucrnocodiieHueM | 6opa  TEXHOJIOTHYe-

TOB

MalllvH U aIapaToB
K TE€XHOJIOTHYECKUM
YCIOBHSIM M peEry-
JIUPOBAHUIO

CKHUX CXEeM MpPOH3BOJI-
CTBEHHOI'0 Tpoliecca,
MPUHILIUIIAM pabor
o0oOpynoBaHusl C MHU-
HUMaJIbHBIMU 3aTrpa-
TaMH KaKk Ha caMo
o0opynoBaHue, TaK H
Ha ero o0CIIy)KUBaHUE

[TK-6 criocoGHOCTBIO pa3-
pabaTsiBaTh paboUuyro Mpo-
€KTHYIO ¥ TEXHHUYECKYIO
JOKYMEHTaIuI0, 0popM-
JSITh 3aKOHYEHHBIE TPO-
€KTHO-KOHCTPYKTOPCKHE
paboThI ¢ MPOBEPKOIL co-
OTBETCTBHUSI pa3pabarbiBa-
€MBIX [TPOEKTOB U TEXHH-
YECKOU JOKYMEHTAIINU
CTaHJapTaM, TEXHUYECKUM
YCIIOBHSIM U IPYTUM HOP-
MaTHUBHBIM JJOKYMEHTaM

31(IIK-6-2)  Oc-
HOBBI pa3paboTKu
MPOEKTHOM U KOH-
CTPYKTOPCKOU J0-

YI1(IIK-6-2) Ymeer
NPUMEHATh  CTaH-
JTapTHBIE  METOIBI
pacuera IpH IMpPOEK-

H1(IIK-6-2) Braneer
METOJIaMU aHan3a
paboTHl TEXHOJIOTHYE-
CKOTO 000py10BaHUS

KyMEHTAal1 TUPOBAHUU JieTajneit

U Y3JIOB M3JIEIHI

MalIMHOCTPOEHHUS
31(ITK-6-3) Y1(IIK-6-3) H1(ITK-6-3)
OcHoBbl  pa3zpa- | YMeeT npuMeHATh Brageer MEeTOoAaMH
OOTKM TIPOCKTHOM | CTAaHJApTHBIE METO- | aHalM3a pabOTHI TEX-
U KOHCTPYKTOp- | IbI pacuera TpU | HOJOTHYECKOTo  000-
CKOM JOKyMEHTa- | TPOCKTUPOBAHUH pyZIOBaHUS

107074

Jerane U y3I0B




U3JEeINl  MaIIuHO-
CTPOEHUS

3 MecTo AUCHHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Jucuunnuna «MamuHbel ¥ anmapaTtsl nepepadboTku HedTH M raza» uzydaercs Ha 3, 4
Kypce, 6, 7, 8 cemectpe.

JucuumnnuHa BXOAUT B cocTtaB Oioka 1 «/lucuuminuel (MOAyNIn)» U OTHOCUTCS K 6a3o0-
BOM 4acCTH.

Jlj1g 0cBOEHUS TUCIUILIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU M / UJIM OMBIT MpaK-
TUYECKOH eATeNIbHOCTH, CPOPMHUPOBAHHBIE B MPOIECCE N3YUEHUS AUCHUIUTNH / ipakTuk: «Teo-
pUsi MEXaHU3MOB U MalllUH», «/leTamum MallMH U OCHOBBI KOHCTPYMpPOBaHU», «HxkeHepHas
rpa¢puka B CAD-cucremax», «Jletanu MammH U OCHOBBI KOHCTPYHPOBAaHU», «Te€XHOIOTUS XU-
MHUYECKOT'0 MAIIMHOCTPOEHUS.

3HaHMsI, YMEHUS U HAaBBIKU, C(POPMHUPOBAHHBIE NIPH U3YUYEHUU TUCLUILUIMHBI «MaIiuHbl U
anmapathl nepepaboTku HedTH U Traszay, OyayT BOCTPeOOBaHBI MPH U3YUEHUHU MOCIEAYIOIIUX
quctuminH: «KoHCTpyrpoBaHUE U pacyeT MAllUH U annapaTtoB orpacin», «lIpousBoacTBeHHas
MpaKkTHKa (MIPaKTUKa MO MOJYyYEHHUIO MPOPECCHOHANBHBIX YMEHHUI U ONbITa MPOGECCHOHATHHON
nesitenibHOCTH)», «b1.B.JIB.10.01 TexHonmorus u u3roToBieHUEe MallliH U allapaToB OTPACIN»,
«b1.B.JZIB.10.02 HoBble MeToa61 00pabOTKH MaTepHalioBy, «lIpeaauruioMHas mpakTHKa.

JucuuiumHa «MalvHbl ¥ anmaparbl nepepadoTku HeTH U raza» YacTHYHO pealin3yeT-
csi B hopMe IpaKTHUECKOM MOArOTOBKH.

JucumummHa «MamuHbel ¥ anmaparsl nepepadoTku HeTH M raza» B paMKax BOCIHTA-
TeIbHOU pabOTHl HampaBiieHa Ha GOPMUPOBAHUE y OO0YYAIOIIMXCS aKTUBHOM TI'pa)kIaHCKOW MO-
3ULMH, YBAXEHUS K IIpaBaM M cBOOOJaM 4eJIOBEKa, 3HAHUS IIPaBOBBIX OCHOB U 3aKOHOB, BOCIIH-
TaHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHHUS apryMEHTHUPOBATh, CAMOCTOSTENBHO MBICIHTD,
pa3BHBaeT TBOPYECTBO, MPO(ECCUOHATBHBIE YMEHUSI WM TBOPUECKU PA3BUTOM JMYHOCTH, CHU-
CTEMbI OCO3HAHHBIX 3HAHWH, OTBETCTBEHHOCTHU 32 BBINOJIHEHHE Y4€OHO-TIPOU3BOJCTBEHHBIX 3a-
NaHWUH U T.J.

4 O0beM AUCHMILIMHBI (MOLYJI51) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMM4YecKHX YacOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢ npenoaasBa-
TeseM (10 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOATEJIBHYIO Pa00Ty 00y4Yarommxcst

O6m1ast Tpy10eMKOCTh (00BhEM) TUCIUILIMHBI COCTaBIIAET § 3.€., 288 akaj. yac.
Pacnipenenenne o6beMa QUCHUILTUHBL (MOJYJISI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIeHO B Tabnure 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSATHIM

O0BEM AUCHUIUINHEI Bcero akanemu-
YEeCKHUX YacOB

OO0mmast TpyA0€MKOCTh TUCITUTUTUHBI 288

KonTakTHasi ayniuTopHasi padora 00y4awInuxcs ¢ npenoaasaresiem (no | 24
BH/JIaM Y4eOHBIX 3aHSATHIi), BCEro

B ToM uncie:




3QHAITUS JEeKIMOHHOr0 THNA (JIGKIIMU W WHBIC y4eOHBIC 3aHATHS, TIPEIy-
CMaTpHUBAIOIIME IPEUMYIIECTBEHHYIO Tepeaady yueOHol HHpopMaluu 1e-
JArOorMYecKUMU pabOTHUKAMH), B TOM 4YUCIEe B (opMe MPAaKTUUECKOH IMO/I-
TOTOBKU:

10

3aHSITHSI CEMHHAPCKOI0 THINA (CEMUHApbl, IPAKTUUECKUE 3aHITUSL, MPaK-
TUKYMBI, JJaOOpaTopHble PabOThl, KOJUIOKBUYMBl M MHbBIE aHAJOIMYHBIC 3a-
HATHS), B TOM YHClie B (popMe MPaKTHIECKOM MOIrOTOBKH:

14

CamocrosiTesibHasi paboTa 00y4alOIMXCA U KOHTAKTHAs padoTa, BKIIO-
yaromas TPYMNIOBbIE KOHCYJIbTAIIMU, WHIWBHAYAIbHYIO padoTy o0ydaro-
HIUXCSl C MpenojaaBaTesisiMu (B TOM YHCII€ WHIWBHUIYyaJIbHbIE KOHCYJbTa-
IIMN); B3aUMOJICHCTBUE B AJIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEIbLHOM
cpene By3a

252

[Tpomexyrounas arrectanus o0yvaromuxcs — 3auét, Kypcosas padora,
DK3amMeH

12

5 Copepxanue TMCUUILTHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE 0 TeMaM (pa3jaesiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJINYeCTBA aKaJeMHUYeCKHX YacOB U BH/I0B Y4eOHOI

padoThbI

Tabnuna 3 — CTpykTypa u coiep>kKaHue JUCIHUILTUHBI (MOTYyIs)

HanmenoBanue pa3znennos, TEM U COJEpKaHUE MaTe- Bunel yueGHoI paboThl, BKIIIOUas ca-
puana MOCTOATENBbHYIO paboTy 00yJaromuxcs
U TPYZIOEMKOCTb (B yacax)
KonrtaktHas pabora npenogasa- | CPC
TeJs C O0YJArOIIUMUCS
Jlexuun Cemu- | Jlabopa-
HapCKue | TOpHBIE
(mpakTu- | 3aHATHS
YecKue
3aHATHSA)
6 cemectp
Pa3nes 1 Beenenue
[lenp kypca. O0mue cBeACHHUS O MalTMHAaX U ammapa- 0,5 2
TaX XUMAYECKOH MPOMBIIIIEHHOCTH
Pazgen2 MammHbl M annaparsbl HepTeXMMUYECKOM MPOMBIIIJICHHOCTH
Knaccuduxanuss u 061acTh NpUMEHEHUS Ma- 0,5 2

IIMH W aIlapaTroB MO TEXHOJOTMYECKUM IPO-
1eccaM XMMHUYECKOW ITPOMBILITIEHHOCTH. Tpe-
OOBaHHMSl K MallliHAM M amnmaparaM XUMUudYe-
CKOW TIPOMBIIIEHHOCTH ¥ HePpTeXuMuu. Bbi-
O0op MarepuasioB JJIsi XMMUYECKOW ammapary-
PbI U MALLIMH




Paznen 3 KoxkyxorpyduaTbie Tem1000MeHHbIE aNMapaThl.

OCHOBHBIE THIIBI TETUIOOOMEHHBIX aNNapaToB. 0,5
XapakTepUCTUKH, KiIacCu(UKAIUSI U yCTPOM-
CTBO M OOJAaCTHU HCIIOJIb30BAHUS AamIapaToB.
YCTpOoHCTBO U KpUTEpUH pabOTOCIIOCOOHOCTH
KOKYXOTpYOUaThIX TETIOOOMEHHBIX armapa-
TOB

Pacuer 1 KOHCTpyMpOBaHHE aImapaToB. JKC-
ItyaTanusi, oOCIyKUBAaHUE M PEMOHT KOXKY-
XOTpyOUaThIX TEMIOOOMEHHBIX aNIapaToB

Pasznen4 Temi1000MeHHUKHM BO3AYLIHOIO THIIA.

[IpumeHeHre TEMI000MEHHUKOB BO3yITHOTO 0,5
oxnaxaeHus. Kinaccudukanusa u ocoOeHHOCTH
AKCIUTyaTanuu. PacueT cekiuii 1 BEeHTUIsITOpa
TEIJI000MEHHUKA BO3JIYIIIHOTO THIIA.
OKcIutyaTalds TeTUIOOOMEHHBIX — alapaToB
BO3JIYIIIHOTO OXJaxJeHus. Pacuer TpyOuaThix
CEKIIUM, HeCYIIel KOHCTPYKIIMU TEII000MEH-
HUKa. POpMUPOBAHUE TEXHUYECKON JIOKYMEH-
Talliy JJIs XOJOJUIbHUKA BO3IYIIHOTO OXJa-
KICHUS

UTOI'O 4
no quciumiune (6 cemectp)

10

7 cemecTp

Paznen 5 IIMKJI0OHBI H JKCTPAKTOPLI.

YCTpOHCTBO M KOHCTPYKLMS LMKJIOHOB. ODKCTPAKTO- 1,0
pBI: KOJIOHHBIE U LIEHTPOOEXKHbIE. BhICOKOOOOPOTHBIE
LEHTPOOEIKHBIE IKCTPAKTOPBL. Y CTPOUCTBO U IKCILTY-
aTalys MalluH.

Breibop tuma uwmkiona. OmnpeneneHue KOHCTPYKTHB- 2
HBIX 0COOEHHOCTEH

ITonroroska PI'P

Pazpnen 6 Tenno00MeHHUKH IJIACTHHYATBIC U CIMPAJIbHBIE.

TemnooOMEeHHUKY TIACTHHYATHIE, criirpanbHble. Oco- 0,5
OCHHOCTH KOHCTPYKITMM W JKCIUTyaTanuu. [Ipumene-
HUE TEIUIOOOMEHHUKOB B HE(PTEXMMHUYECKOH TMpPOo-
MBIILIEHHOCTH

Paszpnen 7 KoJsionnble anmaparsl.




Kosonnbsle anmapatsl A7 MacCOOOMEHHBIX IPOIEC-
COB XHMHYECKOM MPOMBIIIIEHHOCTH U HE(PTEXUMUH.
Ha3nauenue u ycTpolcTBO anmnapaTtoB KOJOHHOIO TH-
na. TpeGoBaHus K KOJIOHHBIM anmnapaTaM XMMHYECKON
NPOMBIIIICHHOCTH U Hedrexumuu. [IpocThie U Ciox-
HbI€ KOJIOHHBI, UX YCTpoicTBO. KoJIOHHBIE anmapatsl
s pektudurkanun HepTH. KONOHHBI TEperoHKH
HE(TH, KOJOHHBl BTOPUYHON IEPETOHKH OEH3HMHOB.
KoHCTpyKIMst KOJOHH Uil PeKTU(HUKAIMH, METOJIBI
pacuera. POpMHpPOBAHHE TEXHUYECKOH JOKyMEHTa-
UM KOJIOHH JUIsl peKTHU(HUKAIMU. DKCIUTyaTalus Ko-
JIOHHBIX anmaparoB A pekThuduxanuu. KosoHHbIE
anmaparsl Juis abcopOumu, 3KcTpakiuu. KoiaoHHBI
cTabmIn3anuu 1 GpaklnOHUPOBaHUs ra3oB. KoloHHBI
OTTOHKH PAcTBOPUTENICH W pa3/ieleHUsT TEPMOCTPYK-
TYpPHBIX U KaTaJUTHUYECKUX NpoaykToB. dopmuposa-
HUE TEXHUYECKOH JOKYMEHTAIIMH, METOJBI pacueTa.
OKcIuTyaTalys KOJIOHHBIX anlapaToB

15

Kononnsie ammapaThl A7ii MacCOOOMEHHBIX MpOIEec-
coB HerexuMuu. BeiOop THIa TapeapbuaToro KOJOH-
HOTO ammapara Jjisi pekTudukanuu, abcoporuu. Pac-
YeT PEKTU(PUKAMMOHHBIX KOJIOHH Ha IMPOYHOCTh U
YCTOMYUBOCTh

Pa3nea 8 PeakunoHHbIe anmaparsl

Hasnayenue m yCTpOHCTBO pEaKIIMOHHBIX aIlllapaToB.
TpeboBaHMs K peakIMOHHBIM anmnapaTaM XUMHUYECKON
IPOMBIIUIEHHOCTH W HepTexumuu. HazHauenue u
YCTPOMCTBO PpEaKUUOHHBIX amnmaparoB g Tep-
MOCTPYKTYPHBIX IporeccoB. DopMuUpOBaHUE TEXHU-
4EeCKOW JOKYMEHTAIMH, METOJIbl pacueTa. JKCIUlyaTa-
LI1s PEAaKIIMOHHBIX aINIapaToB A1 TEPMOCTPYKTYPHBIX
IIpoLIeCCOB. PeakliMOHHBIE amnmapaTsl 1JIs KaTaaluThude-
CKHX IPOLECCOB. PeakMoHHbIE KamMepsl JUIsl IPOLEeC-
COB TEPMHMYECKOI0 KPEKHMHIa, 3aMEIJIEHHOIO KOKCO-
BaHWsI, ITOJIYYEHUSI TEXHUUECKON Caku, upoiunsa. Pe-
aKIIMOHHAs KaMepa YCTaHOBKU KOKCOBAHMS.

15

PeaknmonHnble anmaparsl U1 KaTAIMTHYECKUX U TEp-
MOCTPYKTYPHBIX TIpolieccoB. BeiOop Tuma peaxnuoH-
HOTO amnmapara JUisl KaTaIUTHYECKUX U TEPMOCTPYK-
TYpPHBIX IIpoLiecCOB. Pacuer anmapara KaTaaIuTU4ECKO-
ro KpeKuHra

Pa3nen 9 Tpy6uarsie meun Tuna BC u I'C.

[Teun nyst HarpeBa HedrenpoaykToB. TpyOuaThie neun
CO CBOOOJHBIM (hakeIoM M OeCIIaMEHHOI'O TOpEHHS.
Tpy6uatsie neun tuna I'C( ropusoHTangbHas, cBOOOI-
HOTO CKWTraHus). TeXHHYeCKHe XapaKTepUCTUKU
TpyOuaroii neun ['C. Tpy6Guarsie neun tuna BC( Bep-

1,0




TUKallbHAsl , CBOOOJHOTO CKUTaHWs). TeXHHUYECKue
xapakrepuctuku TpyouaToit meun BC. KoHcTpykius
U pacuer AJIEMEHTOB TPpyO4aToi meuyu. DKCIuryaTanus
TpyOuaToii meun tuma BC.

TpyOuatsie neun tuna ['C. Pacuer OCHOBHBIX mNapa-
MeTpoB Tpyouaroit neun tuma ['C.

TpyOuareie neun tuna BC. OcobGenHocTu pacuera u
KOHCTPYKIIUU TpyO4aToii meun tuna BC

Pa3nen 10 Kpucranausaropsl.

KpucrannuzaTopsl. Y cTpOHCTBO U KCILTyaTalusl KpU-
cTaym3aropa Juist Aenapadunuzanuu macen. OcoOeH-
HOCTH KOHCTPYKLIMM M pacdyera KpUCTAJUIM3aTOPOB.
DOopMHUPOBAHHE TEXHUYECKON NOKYMEHTALMM IS XO-
JIOJWJIbHYUKA BO3AYIIHOTO OXJIAKICHUS

0,5

PacuetHo-rpaduueckas padbora
IIpoexm yuxnona

20

UTOro
no gucuunuHe (7 cemecrp)

72

IIpomeskyTouHnas arrecTaums
MO0 JUCHUILTITHHE

3aueT

8 cemecTp

Pacyer nmH30BOro kommeHcartopa. Pacuer pasmene-
HUs TpyO B TemsiooOMeHHUKe. Pacuer pa3BajiblioBOY-
HOTO coeliuHeHUs TpyO u TpyOHoU pemietku. Pacuer
TpYOHOM peleTKu.

[ToBepxHOCTHBIE TEMI00OMEHHUKHU. Pacuer Temnooo-
MEHHOro ammapaTta jxecTkoro tuma. OrmnpeaeneHue
TeMIIepaTypHBIX HANPsDKEHUI B KOpIiyce U TpyoOax.
Kongencaropsl u xonoauabHuku. OcoOEHHOCTH pac-
yeTa KOHJIEHCAaTOpOB M XOJOJWJIBHUKOB. Pacuer xo-
JIONWIIBHHKA C «IIJIABAOIIEH TOJIOBKOM».

36

XOJIOAWIBHUKA BO3JYIIHOTO OXJaxzaeHud. Pacuer
XOJIOAWJIBHUKA BO3AYIIHOTO oXJiaxaeHus. Pacuer pe-
HIETKH, KPBILIEK U INUjeK Tpyouaroil cekuuu. Onpe-
JIeJIeHrEe TOIIMHEI (IaHIa

34

Kypcosas pabora
IIpoexm mennoobmenno2o annapama

100

HUTOIoO
no quciuminne (8 cemecrp)

170

HpOMe)KyTO"IHaﬂ aTTecrauusa
Mo ITMCHMIIJIMHE

Ok3amen 12
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HUTOI'O no aucumminge 10 14 252

HNTOI'O: obmas Tpy10eMKOCTh JUCITUTLIMHBI 288 yacos,
B TOM YHUCJIE C UCTIOJIh30BAHUEM aKTUBHBIX METOJOB OOYUYCHHUS 55 4acoB

6 BHeayauTopHasi caMOCTOSITeJIbHASI Pa00Ta 00yYAKOIIMXCS 10 AU CHUILINHE (MOY-
J110)

[Tpu nnaHupoOBaHUM CaMOCTOSITEIBHOW PabOTHI CTYICHTY PEKOMEHIYETCSl PYKOBOACTBO-
BaThCSI CIIEIYIONIUM paclpe/Ie]ICeHHEM YacoB Ha CAMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuna 4 — PexoMmeHnyeMoe pacipe/iesieHne 4acoB Ha CAMOCTOSITETIbHYIO paboTy

KoMIoHeHTHI cCaMOCTOSITEIbHOM PadoThI KouanyecTBo yacoB
6 cemecTp
M3yueHre TeOPETUIECKUX Pa3/IeNIOB TUCIIUILTHHEI 10
7 cemecTp
[ToaroToBKa OTYETOB MO MPAKTUYECCKUM PadOTaM M K UX 3aIUTE 28
N3ydenune TeopeTHYeCcKuX pa3aeiaoB JUCHUTLIHHBI 24
Boinonnenue u 3amura pacueTHo-rpaguueckoit padotsl (PI'P) 20
Hroro B 7 cemecTpe 72
8 cemecTp
[ToaroToBka OTYETOB MO MPAKTUYECKUM PabOTaM U K UX 3alIUTE 70
N3yueHne TeOpeTHIeCKUX pa3/IesiOB TUCIIUTLTHHEI
BeinonHenue u 3amuTa KypcoBoii padotsl (KP) 100
Hroro B 8 cemecTpe 170

O0mme peKOMEHIAIUH 0 OPTAaHU3AIUH CAMOCTOATEIbHOI padoThI:

Bpewmsi, koTopbIM pacnosnaraeT CTyAEHT JUIsl BHIOJHEHUSI Yy4eOHOro IJIaHa, CKJa/lbIBaeT-
Csl M3 JIBYX COCTABJIIONIMX: OJIHA U3 HUX — 3TO ayTUTOpHAas paboTa B By3€ 10 pAaCIHMCAHUIO 3aH-
TUH, Ipyras — BHEAyIMTOpHAasl CaMOCTOsITeNIbHas paboTa. 3alaHusl U MaTepuaibl sl CaMOCTOSI-
TEJIbHOM pabOThI BBIIAIOTCS BO BpeMsl YUEOHBIX 3aHATHH 110 PACIUCAHUIO, HA ITHX XK€ 3aHATHIX
IpenojaBaTeslb OCYUIECTBIISIET KOHTPOJIb 32 CAMOCTOSITENIbHOM pabOTOM, a TakKe OKa3bIBaeT IO-
MOIIb CTYJI€HTaM IO IPaBUIBHOI OpraHu3anuu padboThl.

UTOOBI BBIMOJIHUTE BECh 00BEM CaMOCTOSITEIBHONW PabOThl, HEOOXOIUMO 3aHUMATHCS T10
1-4 gaca exxeneznenbHO. HaumHath caMOCTOSATENbHBIE BHEAYIUTOPHbIE 3aHATHS CIEAYeT C Mep-
BbIX e JHel cemecTpa. IlepBbie 1HM ceMecTpa O4YeHb BaXKHBI JUIsl TOrO, YTOOBI BKIIOUUTHCS B
paboTy, YCTaHOBHUTD ONpEAEICHHBIN MOPSAI0K, pABHOMEPHBIA PUTM Ha Bech cemecTp. Putm B pa-
00Te — 3TO eXeITHEBHbIE CaMOCTOSITENIbHBIE 3aHATHS, )KEeJIATeNIbHO B OJIHU U T€ K€ Yachl, MpH lie-
Jeco00pa3HOM YepeI0BaHUH 3aHATUI ¢ IepepbIBaMHU ISl OTbIXA.
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Haumnast paboTy, HE HYXHO CTPEMHTHCS JelaTh BHAYalle CaMyl TsDKEIyH €€ 4acTh,
HaJI0 BBIOPATh YTO-HUOYAb CPEAHEE MO TPYAHOCTH, 3aTEM MEPEeUTH K Oojee TpymHou padote. U
HAIOCJIEZOK OCTABUTH JIETKYIO 4acTh, TPEOYIOIIYI0 HE CTOJBKO OOJIBIINX HMHTEIUICKTYaJbHBIX
YCHJINH, CKOJIBKO OTpPEAEeNIEHHBIX MOTOPHBIX AeHCTBUI (TOCTpOeHUE rpaduKoB U T.I1.).

Crenyer nmpaBHJIBHO OPraHU30BaTh CBOW 3aHATHS 1O BpeMeHu: 50 muHyT — paborta, 5-10
MHUHYT — TIepepbIB; Tocie 3 yacoB padoThl nepepbiB — 20-25 MuHyT. ITOr0 TpedyeT padboTa 3a KOM-
nbroTepoM. MiHaye HapacTaroliee yToMIeHHe TOBJICYeT HEYCTOWYMBOCTh BHUMaHUs. O4UeHb cylie-
CTBEHHBIM (haKTOPOM, BIIHSIIOIINM Ha MOBBIIIEHHE YMCTBEHHOM pab0oTOCIIOCOOHOCTH, SIBIISIFOTCS CH-
CTeMaTH4YeCKue 3aHATUs (pru3nueckoil KyapTypoil. Opranuzanys aKTUBHOTO OT/BIXa IperycMaTpu-
BaeT YepeqOBaHHE YMCTBEHHOW M (PU3MYECKOM HEATENbHOCTH, YTO TOJHOCTHIO BOCCTAHABIMBAET
paboTOCOCOOHOCTh YeIOBEKA.

7 OueHo4HbIe CPeACTBA VISl NPOBEJeHHUS TEKYILIEro KOHTPOJISI M MPOMEKYTOYHOM
arrecTauuu 00y4aromMXcs M0 JMCUUILINHE (MOTYJIIO0)

@OHI OLIEHOYHBIX CPEJICTB IS MPOBEACHUS TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH M IIPO-
ME)XXYTOUHOM arTecTanuu npejacrasieH B [Ipunoxenun 1.

[TonHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJ@aHUH WM WHBIX MaTepUalloB, HEOOXOIUMBIX IS
OLICHUBAHMSI PE3Y/IbTATOB OOYYCHHS 1O JTUCIHUILIMHE (MOIYIII0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YueOHo-MeTOoaMUYecKOe M HH(POPMALMOHHOE O0ecnedeHne JUCHUIIIMHBI (MOXYJIA)

8.10cHoBHas J1UTEpPaTYypa

1. ITonukapor, I.1. Pacu€Thl MalmH 1 anmapaTtoB XMMUYECKUX MMPOU3BOJCTB U HedTe-
razonepepadotku: [Ipumeps! u 3agaun : yaueOHoe nmocodue st By3oB / M. U. Ilonukapos, C. U.
[Tonukapos, C. B. Paukosckuii. - M.: Ansda-M, 2008. - 717c.

2. llonukapos, U. 1. Mammunsl 1 annapaTsl XUMHYECKUX IPOU3BOJCTB U Hedrerazome-
pepabotku [DnexTpoHHbI pecypce] : Yueonuk / U.W. [lonukapos, M.I'. lNaitnynnun. - 2-e usm.,
nepepad. u gom. - M.: Amneda-M, 2006. - 608 c. / ZNANIUM.COM : »saexkTpoHHO-
6ubnuoreynas cucrema. — Pexxum nocrymna: http://www.znanium.com/catalog.php, orpanuuen-
HBII. — 3ari. ¢ 9KpaHa.

3. INumkun, b.B. KoHcTpynpoBanue M sKCIUTyaTaysi TEIJIOOOMEHHBIX armaparoB :
yuebHoe nocobue st By30B / b. B. [llumkun. - Komcomonsck-na-Amype: U3n-Bo Komcomons-
CKOro-Ha-AMype roc. TexH. yH-ta, 2011. - 128c.

8.2 JlonosiHuTEIbHAS JINTEPATYPA

1. derraepckuii, FO.U. Iporecchl u anmapaTtbl XUMHUYECKONW TEXHOJIOTHHU : YYEOHUK IS
By30B: B 2 4. U.2 : MaccooOMeHHbIe miporiecchl u armmapatsl / FO. W. IsitHepckuid. - M.: Xumus,
1992. - 384c.

2. 3emenkoB, 0. J[. DkcmyaTanus 000pyIoBaHus U 00BEKTOB Ta30BOM MPOMBIIILICHHO-
ctu (Tom 1) / 3emenkoB FO. /1., Bacunwses I'.I"., I'ynbkoB A.H. - M.:Uuadpa-Umxenepus, 2007. -
1216 c. // ZNANIUM.COM : snexTpoHHO-OMOIIMOTeUHAass cucTema. —Pexum jgocTyma
http://znanium.com, cBoOoIHBII. — 3arI. ¢ SKpaHa.

3. Cokonos, JI. U. TIlepepaborka u yruiausanus HedTecoepKanux oTx010B: MoHO-
rpagus / Cokonos JL.U., - 2-e uzn., ucnp. u goin. - Bonoraa: Ungpa-Umxenepus, 2017. - 160 c.
Il ZNANIUM.COM : »sniekrpoHHO-OMONMMOTeYHass cucTeMa. —Pexkum  mocryma
http://znanium.com, cBoOoHBIH. — 3ari. ¢ 3KpaHa.


http://znanium.com/catalog/author/855b9476-ef9c-11e3-b92a-00237dd2fde2
http://znanium.com/bookread2.php?book=478990
http://znanium.com/catalog/author/823ad448-37e5-11e4-b05e-00237dd2fde2
http://znanium.com/bookread2.php?book=478990
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4. Mengenesa Y.b. Ilpuxiagnas xumus. XUMUS W TEXHOJIOTHS TOATOTOBKH He(TH
[DnexTponHsbIi pecype] : yuedHoe mocooue / U.b. Mensenesa, T.H. Kauanosa, P.I'. Taramesa.
— DNeKTpoH. TeKCcToBble AaHHbIe. — Kazanb: KazaHckuii HallMOHAJIBHBIN MCCIIEI0BATEIbCKHUI
TexHoyiornueckuii yauepcutet, 2012. - 81 c. // IPRbooks : anekTponH0-O0nbaroTeuHas cucrema
— Pexxum nmocryma: http://www.iprbookshop.ru/63968.html.

5. JleontbeBa A.M. OGopynoBaHuEe XUMHUYECKHUX MPOU3BOACTB. YacTh 1 [DIeKTpOHHBIH

pecypc] : yae6HOe mocobue / A.W. JleoHTheBa. — DIIEKTPOH. TEKCTOBBIC JaHHBIC. — TamMOOB:
TamO0OBCKMii rocymapcTBeHHBIH TexHuueckuii ynuepcurer, DbC ACB, 2012. // IPRbooks :
AJIEKTPOHHO-OMOTHOTEHAS cucrema — Pexum JIOCTYTIA:

http://www.iprbookshop.ru/664134.html.
6. JleonteeBa A.M. OGopynoBaHUE XUMHYECKUX MPOU3BOACTB. YacTh 2 [DIeKTpOHHBIN

pecypce] : yueOHoe mocodbue / A.W. JleonTheBa. — DIEKTPOH. TEKCTOBBIC JAaHHBIE. — TamOOB:
TamOoBCKMii rOCyIapcTBEHHbIH TexHuYeckuit yHusepcuter, D5C ACB, 2012. // IPRbooks :
AJIEKTPOHHO-OHOINOTCYHAS crcremMa - Pexum JOCTyTA:

http://www.iprbookshop.ru/664134.html.

7. TOCT 34233.7-2017.HopMbl 1 METOJIBI pacueTa Ha IPOYHOCTh. TermIooOMeHHbIE aIl-
napathl [Texcr] = Norms and methods of strength calculation. Heat-exchangers : mexrocymap-
CTBEHHBIN CTaHAAPT : U3/laHue opuIMaIbHOE : BBeJEH nMprka3zoM DeepanbHOro areHTCTBa Mo
TEXHUUYECKOMY PETYJINPOBAHUIO U MeTposioruu oT 14 nexadpst 2017 r. Ne 1995-cT B kauecTBe
HaIMOHaJbHOTO cTaHAapTa Poccuiickoit denepannu : BBelleH BIepBbIe : 1aTa BBeAeHus 2018-
08-01 / MexrocynapCTBEHHBII COBET MO CTaHIAPTU3AINH, METPOJIOTHH U CEPTH(PHUKAIINY,
"MexrocyaapCTBEHHBIN TEXHUYECKUI KOMUTET 1o cranaaptusanuu MTK 523 "Texnuka u Tex-
HOJIOTHH T00BIYM U TiepepadoTku HedTH u raza" [u ap.]. - Mocksa : Crangaptundopm, 2018. -
IV, 53, [1] c. : ui., Tabmn.; 29 cm. - (Cocyasl u anmapatsl = Vessels and apparatus).

8.3 Meroanueckue yKa3aHus JJisl CTYJA€HTOB M0 OCBOEHUIO TUCIUILTUHBI

2. Hlumkun, b.B. IIpounocTs 1 BUOpaus KOXKyXOTpyOUaThIX TEMI00OMEHHBIX ammapa-
TOB: yuebHoe nocodue / b. B. Illumkun. - 2-¢ u3a., gom.; 1-e uza. - Komcomonbck-Ha-AMype:
N3n-Bo KoMmcomonbsckoro-ua-AMmype roc. TexH. yH-ta, 2013. - 141c.

3. lIumkun, b.B. TennorexHuueckuii pacuér u opopMiIeHHE 3aKa3a Ha TEMJI00OMEHHbIN
anmapatr: YuebHoe nmocobue juist By3oB / b. B. Illumkun. - Komcomonbsck-Ha-Amype: U3n-Bo
KomMcomonbckoro-na-Amype roc. TexH. yH-Ta, 2014. - S4c.

8.4 COBpeMeHHbIe l'IpO(l)eCCl/lOHa.]'II)HLIe 0a3bl JAaHHbIX H PIH(l)OpMaIII/IOHHI)Ie cipa-
BOYHbBIC¢ CUCTEMbI, HCII0JIb3YEMBbIC IIPH OCYIIECTBJICHUU Oﬁpa30BaTeHLHOF0 nmpo-
mecca 1mo JTMCUMIIJIMHE

1. Ilpodeccuonanbhuas cmpaBouHas cucteMa "TexakcrepT" (IOCTyI B JiO-
kanbHOM cetu yHuBepcurtera, HTIT KHATY).

2. Ilopran mammHOCTpOoeHMs. [DNeKTpoHHBI pecypc]. — Pexum  goctyna:
http://www.mashportal.ru, ceo6oaHbIi. — 3ari. ¢ 3kpaHa.
3. HedrerazoBele  HOBOCTH. [DJeKTpoHHBIM  pecypc]. —  Pexum  jgocryna:

http://OilGasField.ru, cBoboaHbIi. — 3ari. ¢ sKpaHa.

8.5 Ilepeuens pecypcoB MHGOPMALNMOHO-TEJIEKOMMYHUKANMOHHON ceTH «WHTeEp-
HeT», He00XO0AMMBIX /IVISl OCBOCHUSI JUCHHUILIMHBI (MOAYJIs1)

1. EcrecTBeHHO-Hay4YHBIH 00pa3zoBaTeibHbIN MmopTan ¢enepaibHoro nopraia «Poccuii-
ckoe obOpazoBaHue» [DIEKTPOHHBIN pecypc]. — Pexum moctyna: http://en.edu.ru, cBoboaHbIH. —
3ari. ¢ ’KpaHa.

2 Hayunas snektponHas O6ubnmoreka eLIBRARY [DnexrpoHHBIH pecypc]. — Pexum

noctyna: http://elibrary.ru/defaultx.asp, ceo6omHbIi. — 3ari. ¢ FKpaHa.


http://www.iprbookshop.ru/63968.html
http://www.iprbookshop.ru/664134.html
http://www.iprbookshop.ru/664134.html
http://www.mashportal.ru/
http://oilgasfield.ru/
http://en.edu.ru/
http://elibrary.ru/defaultx.asp
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3. Opunmansueiii caitt ®I'BY OUIIC http://wwwl.fips.ru.

4. Hayunas snextponnas oubanoreka IPRbooks [Dmexkrponnsiii pecypc]. — Peskum mo-
cryna: http://www.iprbookshop.ru, cBo6oHbIi. — 3ari. ¢ skpaHa.

5. Hayunas snektponHas oubmuoreka ZNANIUM.COM : snekTpoHHO-OMOIMOTEUHAS
cucrema. — Pexxum mocryma : http://znanium.com, cBoOoHbI#i. — 3ari. ¢ 9KpaHa.

[Tpu ocymiecTBieHnn 00pa30BaTEILHOTO MPOIECCa PEKOMEHIYETCsl UCIIONb30BaHUE MH-
(opMaLOHHO-CIIPABOYHOM CHUCTEMBI OHJIAMH-JIOCTYNA K IOJHOMY COOpaHHIO TEXHHYECKHX
HOPMATHBHO-TIPABOBBIX akTOB P®, ayreHTnuHomy oduimansHoi 06asze http://gostrf.com. Bce
AJICKTPOHHBIC KOIUU MPEACTABICHHBIX B HEH TOKYMEHTOB MOTYT PacHpOCTPaHSATHCS 03 KaKuX-
1100 OrpaHHYCHUN

8.6 JInneH3noHHOe MpoOrpaMMHoe o0ecrevYeHu, UCIOJIb3yeMoe NMPH OCYIeCTBICHUH
00pa30BaTeJIbLHOIO MpoIecca Mo TUCIHUTIIHHE

Tabnuua 5 — IlepedyeHp UCTIONIB3yEMOT0 IPOrPAMMHOTO 00ECIEUeHUS
Tabmuua 5 — PekomeHnyemoe pacnpe/iesieHHe YacoB Ha CAaMOCTOSTENIbHYIO paboTy

Haumenosanue [10 PexBH3HUTHI/YCIIOBHSI HCTIOJIB30BAHHUS
ITaket «ITACCAT» xommanuu HTII VYuebHas, cereBas, 10.2022 1.
«TpybonpoBoa»
T-FLEX CAD 3D JInnensuonnoe cornamenne Ne A00007306 ot
15.10.2018, moroBop Ne 288-B-TCH-9-2018 ot
26.09.2018

9 OpraHM3anMOHHO-TIeIArOrHYecKHe YCJI0BHSA

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
NUCaHUEeM Yy4YeOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpenonaBaHus) - pycckui. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJleMUYECKUI Yac YCTaHABIMBAETCS MPOJODKUTEIBHOCTBIO 45 MUHYT.

[Ipu dopmupoBanuM cBOEW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTopuHM oOyyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jiel, OCBOEHHBIX B IMPOIIECCE MPEAIIESCTBYIONMIET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJUMOCTH UX MTOBTOPHOT'O OCBOEHHUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil npoliecc MpH MpenojiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM TpPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauimoH-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTUU NPCACTABJICHBI JICKIIUAMW U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTeNIbHBIE TEXHOJIOTHH HUCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM mpoBeaeHus 3auatuil. MHpopmanmoHHbie
o0Opa3oBaTeNnbHbIe TEXHOJOTHUU PEaTH3yIOTCS MyTEM aKTUBHM3AIMH CaMOCTOSTEIbHOW pPabOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.

9.2 3anATHA JeKIMOHHOI'0 THIIA

HeKHHOHHBIﬁ KypC npe€amnojiara€t CUCTEMaTU3NPOBAHHOC M3JI0KCHHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.


http://www.iprbookshop.ru/
http://znanium.com/bookread2.php?book=478990
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Ha niepBoii nekuuu J1eKTop 00s3aH MpeaynpeauTh CTYIEHTOB, IPUMEHUTEIHLHO K KAaKOMY
06a3oBOMY y4eOHHMKY (YueOHMKaM, y9eOHBIM TTOCOOUSIM) OyIeT MPOUYUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBIINK 00beM MH(OpMANUU U O00eCTIeunBaTh
Oosee riry0okoe MOHMMaHUE Y4eOHBIX BOIIPOCOB MPHU 3HAUMTENHHO MEHbIIEH 3aTpaTe BpeMEHH,
4yeM 3TO TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE H3yYeHHE MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHA NPEJCTABIAIOT COOON JeTaau3altIo JEKIIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEIJICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIC PA3/EIIbl.

OcHoBHO# (opMOIi IPOBEJICHHSI CEMHHAPOB SBJSIETCs 00CYyXkIeHHe Haubosiee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCJIOBHsX. B 00s13aHHOCTH IpenojaBaressi BXOJAT: OKa3aHME METOJUYECKOH Io-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB II0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHUSAX OLIEHUBAETCS IO CIENYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPerno aBaTeeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/IaHUH;

- aCCUCTUPOBAHUE MPEIOJIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKEH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKM HA MICTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJOB IPOBEPSIOT CTEIEHb BIAJCHUS TEOPETHYECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCTh PACCYKIECHUH.

OneHuBaHUE 3a/1aHUM, BBIIOJIHEHHBIX HA CEMHUHApPCKOM 3aHATHUU, BXOJUT B HAKOIUICH-

HYIO OILICHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 JUCHUIIHHE (MOAYJII0)

CamocrosTrenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTO, II€JIEHAINPABICHHOIO
NpUOOpPETEHUs! CTYJEHTOM HOBBIX 3HAHUM, YMEHUN 0€3 HEemOoCPEeJICTBEHHOI0 y4JacTHsl Mpernoja-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3y/bTaToB JEATEIbHOCTH 00YUYaroIIEerocs.

Lenu camocTosTENLHON pabOTHI:

- CUCTEeMaTu3alus U 3aKpEIUICHHE NOJYYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yrayOJieHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHNE YMEHHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIIEHHAJIbHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aluiy;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYIIECTBIATHCS MHAWBUIYAIBHO WM TPYIIAaMU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.

TexHosorus opraHu3alii CaMOCTOSITENIbHON pabOThl CTYJAEHTOB BKIIIOYAET HCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposnb pe3ynbraToB BHEAyAMTOPHON CaMOCTOSITENIbHOM paboOThl CTYJEHTOB MOXKET
IPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOIXOIUTh K CaMOCTOSATENbHONW paboTe Kak K HauBaKHEHIIeMy
CPEICTBY 3aKpeIJIeHUs U Pa3BUTUSI TEOPETUUYECKUX 3HAHUM, BHIpAOOTKE €IMHCTBA B3IJIAZ0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIBHOM JINTEPATYPHI.

9.5 MeToanuyeckue yKkazaHus JJIs1 00y4AIOIMXCS M0 OCBOEHHU IO M CIIANJINHbI

[Tpu M3y4eHun AUCHUILTIHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIMIOJIHATH CIEAYIOIINE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-inbo pasjena 1o yueOHUKY MJIM KOHCHEKTHBIM MaTepuajiaMm
PEKOMEHIyeTCs 110 IaMATHU BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHUS, IOHATUS pa3ze-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACTUTh BHIIIOTHEHUIO OTUYETOB 0 MPAKTHYECKUM 3aHITH-
M ¥ MHJMBH1yaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIbHYIO paboTy.

4. Bcs TemaTvKa BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 334a€TCs Ha JIEKUUAX Mperno-
naBaresneM. VM jke 1aroTcs HCTOYHMKH (B MEPBYIO O4Yepe/lb BHOBb M3/aHHBIE B IEPUOANYECKON
Hay4yHOMW JuTepaType) Juist 0oJiee 1eTalbHOI0 TOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNEHON MPOPAabOTKE Kypca 00yUdaroIMecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHs U (haKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATYPY, COCTABJIATH TE3UCHI, AaHHOTAL[UM U KOHCIIEKTBI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNs, aHAJIOTHYHBIE IIPEUIaraéMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATH JJIS1 CAMOTIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHAJIbHO-TEXHMYECKOT0 00ecneyeHusi, He00X0AMMOro Il 0Cy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHUILINHE (MOYJII0)

10.1 Y4eOHo-1200paTOpHOE 000pYyI0BaAHHE
OTtcyTcTBYyeT
10.2 TexHu4eckue M JIEKTPOHHbIE CPEACTBA 00y4eHHA

Tabnuma 6 — TexHuuecKoe U AIMEKTPOHHOE 00eCTIeYeHNEe JUCIIUTUTNHBI

Haumenosanue
Ha3nauenue
Aynuropus ayAUuTOpUHN Hcnons3yemoe 00opyaoBaHue
o0opynoBaHus
(;rabopaTtopun)

203-2 JleknmoHnHas

ayIUTOpHUS, Me- IIpoBenenue  yexuu-

OHHBIX 3aHATHH B BUJIC

Aua .
MIpEe3eHTAIHH, po-
105-2 TOpUS 1 mepconanpHas DBM;
05 Ha60pav oP 1 3KpaH c IIDOCKTO OM’ CMOTp BHI€O(PHUIBMOB,
ACTaICH MallliH P P p 3alllATa WHIWBAIYaIb-
U OCHOB KOH- .
HBIX 3aJ]aHU B BHJE
CTPYMpOBaHHAL, MIPEe3EHTAIIHH.
Meara
2060-2 JlabopaTopus 10 mepconanbubix 9BM; [IpoBenenue mnpakTH-
aBTOMATU3HUPO- | ceTb «MHTepHET; YECKUX 3aHITUN

BAHHOT'O pacye-| JINLIEH3UOHHBIN IIPOrpaMMHBII
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HanmenoBanue
Hasnauenne
Aymurtopusi |  ayIuTOpun Hcnons3yemoe 0060pyaoBaHme
o0opyIoBaHUs
(;1aGoparopun)

Ta o0OopynoBa-| npoaykT - naket «[ TACCAT» xom-
Husi  Hedrera-| mnanuu HTII « TpyGormpoBoay,

3o1mepe- JUIICH3UOHHBII IpPOrpaMMHBIN

paboTKu nponykt - naker «T-flexy, nuuen-
3MOHHBIN MPOTPAMMHBIN MPOAYKT -
nakeT «AUtoCAD».

11 HNurvle cBeneHus

MeTOIlI/I‘IeCKI/Ie PECKOMEHIAIINH I10 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMe NUCHUILIMHBI 00YYarOIIUMUCS C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMMCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaratoTcs cnenuaibHble YCIOBHS ISl OTy4eHUs] 00pa3oBaHus 00y4aroluMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBSL.

IIpodeccopcko-niegarorn4eckuii coctaB 3HaKOMHUTCS € IMCUXOJIOT0-(PU3HOIOTHYECKUMU
OCOOEHHOCTSIMU O0YyYaroIMXcs MHBAJIWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHAUBUYAIbHBIMU NIpOrpaMMaMy peaOuIuTalui UHBAIUIOB (pu Hamuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJIHUTENbHAS MOAJIEpPKKa MIPEnogaBaHusl ThIOTOPAMHU, IICUXO-
JIOTaMH, COLIMAJIbHBIMU paOOTHUKAMH, POLIEIIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTrcTBUU ¢ MeToAMYEeCKUMHU pekoMeHaanusiMu MunoOpHayku PD (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIoyib30BaTh COLMAIbHO-aKTUBHBIE U pe-
(ieKCUBHBIE METO/ABI 00Y4YEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peaOuInTallK C IeJIbI0 OKa3a-
HUS [IOMOIIY B YCTAHOBJIEHUH IOJIHOLICHHBIX MEXJINYHOCTHBIX OTHOLIEHUH C APYTUMU CTYJECH-
TaMU, CO3JaHUU KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B cTyneHueckoit rpymnme. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM INpElOCTaBICHUs MaTepualia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMAIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nucuuiuinHbl JunamMu ¢ OB3 ocymecTBisieTcsl ¢ UCHOIb30BaHUEM CPEICTB
0o0y4yeHHsI OOIIEro M CIEeUUalbHOTO Ha3Ha4eHUs (IMEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIb30-
BaHus). MarepualbHO-TEXHUYECKOE 0OecleueHne MpeaycMaTpuBaeT NPUCIOCOOIEHUE ayUuTO-
puii k Hyxaam nun ¢ OB3.

®dopma npoBeACHUS aTTECTAllMK JIJISl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
UH/IMBUYaJIbHBIX NICUX0pU3ndecKkux ocodbenHocrei. s crynenroB ¢ OB3 npexycmarpuBaeT-
csl JocTymHas (opMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B IM€YaTHOH WM DJIEKTPOHHOM ¢opme (g JUI C HApYLIEHUSIMH OINOPHO-
JIBUTATEIHLHOTO ammapara);

- B Me4aTHOM (popMe WM 3IIEKTPOHHOM opMe ¢ yBETHUEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIUL] C HAPYLLIEHUSIMU CIIyXa, Pe4H, 3pEeHus);

- METOJIOM YTEHHsI aCCUCTEHTOM 33/1aHUs BCIYX (U1 JIUII C HAPYIICHUSMH 3PEHUS).

CryneHTaM ¢ MHBaJIMJHOCTBIO YBEIMYMBAETCA BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJIEHTOB MpeaycMaTpUBaeTcsl NOCTyMHas (opMa mpeaocTas-
JIEHUs] OTBETOB Ha 3a/laHusl, 8 UMEHHO:

- IMCbMEHHO Ha Oymare Wid HaOOpOM OTBETOB Ha KOMIIbIOTEpE (JUIsl JIUL C HApYIICHU -
MU CllyXa, peuH);
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- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTa (st
JIMIL ¢ HAPYIIEHUSIMU ONOPHO-ABUraTEIbHOIO aliapara);

- YCTHO (217151 JIUL C HAPYILIEHUSMU 3PEHMSI, OIOPHO-IBUTATEILHOTO aIllapara).

ITpu HEOOXOAMMOCTH AJ1s1 00YUAIOIIUXCS ¢ MHBAIMAHOCTBIO IPOLIEypa OLIEHUBAHUS pe-
3yJIbTaTOB OOYYEHHUSI MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«MamuHbl 4 annapaThbl nepepadoTKu HedTH U ra3za»

Hanpanenune noaroToBku

15.03.02 TexHosoruyeckue MalidHbl U 000-
pyaoBaHHe

Hanpasnennocts (npoduib) oOpazoBaTenbHON
pOrPaMMBI

Oo6opynoBanue HedTerazomnepepadoTKu

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY)

2021

dopma o0yueHHs 3aouHnas Gpopma

Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
3,4 6,7,8 8

Bun npomexxyTouHOM arTecTanuu

Ob6ecneunBaroiiee mMoApas3acieHue

3auét, Kypcosas pabora, Jx3ameH

Kagenpa «MammHocTpoeHue
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH pe3yJIbTATAMH 00pa30BaTeJbHO NPOrpaMMbl

Tabmuna 1 — KoMnereHI1y 1 miiaHUpyeMble pe3yibTaThl 00yUYEeHHs 110 IPAKTHKE

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIIM

[Tnanupyemsble pe3ynbTaTbl O0yUYeHHs 110 PAKTHKE

ITepeuenb 3HaHUI

Ilepedyenb yMeHu

IIepeueHb HaBBIKOB

[Ipodeccuo

HaJIbHBIC

[TK-5 criocoGHOCTBIO MpH-
HUMATh y4yacTue B paboTax
10 pacyeTy U MPOEKTUPO-
BAHUIO JIETAJIEN U y3J10B
MalIMHOCTPOUTEIbHBIX
KOHCTPYKLUI B COOTBET-
CTBUU C TEXHUYECKUMHU
3a/laHusIMU U UCII0JIb30Ba-
HUEM CTaHJAPTHBIX
CPEJCTB aBTOMATU3ALUU
IIPOEKTUPOBAHUS

31(ITIK-5-2) 3uarp
OCHOBBI KOHCTpY-
UpPOBaHHs MallUH
1 armaparos

VY1(IIK-5-2) Ilpo-
HN3BOJIUTH pvaeTBI,
CBSI3aHHBIE C TIIpH-
CIIOCOOJIEHNEM Ma-
IIMH W amrapaTroB K

H1(ITK-9-2) Meroaam
aHaJlu3a  TEXHOJIOIMH
IS BBIOOpA TEXHOIIO-
THYECKUX CXEM IPOM3-
BOJICTBEHHOI'O IIPOIEC-

TEXHOJIOTUYECKUM ca, IpUHIUIAM padoT
YCIOBUSIM M pery- | o0OpyJoBaHUS C MHU-
JIMPOBAHHIO HUMaJIbHBIMU 3aTrpa-
TaMH Kak Ha caMmo
o0opy/moBaHue, TaKk H
Ha ero o0ciy>)KUBaHUE

31(IIK-5-3) Y1(IIK-5-3) H1(ITK-9-3)
3HaThb ocHOBBI | [IponsBoauts pac- | Mertonam aHanu3a
KOHCTPYUPOBAHMsI | YeThl, CBSI3aHHBIC C | TEXHOJIOTUM [UI BBI-
MallliH ¥ amnmnapa- | IpucrocodiieHueM | 6opa  TEXHOJIOTHYE-

TOB

MallliH U anmnapaToB
K TEXHOJIOTUYECKUM
YCIIOBUSIM M DETy-
JMPOBAHUIO

CKHUX CXCM IIPpOU3BO/-
CTBCHHOI'O IIporecca,

IIPUHIIAIIAM pabot
o00OpyIOBaHUsA C MHU-
HUMaJIbHBIMU  3aTpa-

TaMH Kak Ha caMo
o0opynoBaHue, TaKk H
Ha ero o0ciy>)KHUBaHHE

[1K-6 crtocoOHOCTRIO pa3-
pabaTbIBaTh pabouyro Mpo-
eKTHYIO ¥ TEXHHUYECKYIO
JIOKYMEHTaI1I0, 0popM-
JSITh 3aKOHYEHHBIE TIPO-
€KTHO-KOHCTPYKTOPCKHE
paboTHI C MPOBEPKOH CO-
OTBETCTBHUsI pa3pabarbiBa-
€MBIX ITPOEKTOB U TEXHHU-
4eCKOil TOKyMEHTaluu
CTaHJapTaM, TEXHUIECKUM
YCIIOBUSIM U IPYTUM HOP-
MaTHUBHBIM JJOKYMEHTaM

31(ITK-6-2)  Oc-
HOBBI pa3pabOTKH
MPOEKTHOM M KOH-
CTPYKTOPCKOU J10-

Y1(IIK-6-2) Ymeer
OpPUMEHSTh  CTaH-
JapTHBIE  METOJIBI
pacuera mpu Mpoek-

H1(ITK-6-2) Bnanmeer
METOJIaMH aHanM3a
paboThl TEXHOJIOTHYE-
CKOro 000py10BaHUs

KyMEHTAaI1 TUPOBAHUU JIeTajeit

U Y3JI0B M3JEIUN

MalTuHOCTPOCHUS
31(T1K-6-3) Y1(IIK-6-3) H1(ITK-6-3)
OCHOBBI paspa- | YMmeer npumeHath Brnageer METOJIaMH1
OOTKM TIPOCKTHOM | CTAaHAAPTHBIE METO- | aHaNu3a pPabdOThl TeX-
U KOHCTPYKTOp- | IbI ~pacyeTa TPH | HOJOTUYECKOTO  000-
CKOM JOKYMEHTa- | IPOCKTUPOBAHUH pyZIOBaHUS

107071

JeTanel u  y3J0B
A30eIMA  MaIllMHO-
CTpOEHUS
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Tab6muia 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

KonTpoaupyembie HaumenoBanue
dopmupyemas
pa3aeibl (TeMbl) KOMITeTSHITHSI OIIEHOYHOT0 Iloka3aTenu oleHKHU
AUCUHMILINHBI cpeacTBa
Temi1000MeHHNKH 31(HK-5-2) Koncmekr nekmuii | 1) TTonHOTa KOHCIIEKTa CO-
ILIaCTHHYATLIE ul 31 (HK—6-2) CTYJICHTA. rnacHo temaruke PIT/I.
CHUpATbHBIE. 2) AxkypatHocth 0(OpM-
JeHUs] TEKCTa u Tpadude-
CKOTO MaTepuaia.
3) Jloruueckoe MOCTpPOEHUE
U CBS3HOCTH TEKCTA.
31(HK-5-2) Texymmit onpoc Ha | 1) [lomHoTa M rny6uHa OT-
31(IIK-6-2) | 3amATHAX. BETa HAa KOHTPOJIbHBIA BO-
npoc.
2) VYMeHHE JIOTUYECKH U
TEXHUYECKH T'PAMOTHO IIO-
CTPOUTH OTBET.
Y](HK-S-Z) Pa3zHoypoBHeBbIE 1) Bnamenwe yMeHHEM
V1(IIK-6-2) |3a1aqy 1O TeMaM: | IPUMEHATh TEOPETHUECKHE
anmapaTel He(Te- | 3HAaHUS TIPU  BBIOJTHECHUHU
XUMHYECKOH TMPO- | MHAUBUAYAIBHOTO 33 aHUs
MBIIIJIEHHOCTH, 10 PEKOMEHJIOBAHHOW Me-
TEIUIOOOMEHHUKH | TOJIHKE.
BO3yLIHOTO THUIA, | 2) JIOTHYHOCTh U MpaBUIIb-
IKCTPAKTOPBI HOCTb HM3JIOKCHHS MaTepH-
ana.
3) [IlosHOTAa W3IOKCHHS
MaTepuana.
4) JlocTaTOYHOCTh MOSCHE-
HHU ¥ BBIBOJIOB.
Y1(IIK-5-2) | Pacuerno- 1) Bnamenwe yMeHHEM
V1(IIK-6-2) rpaduyeckas  pa- | IPUMCHITh TEOPETUUYCCKUE
6ora (PT'P). 3HaHUSl TNPU BBINOJHEHUU

WHUBUIYAILHOTO 3aIaHUS
0 PEKOMEHJIOBAaHHOM Me-
TOJIUKE.

2) BnageHue makeTom Inpu-
KJIAJIHBIX TPOrpamMm «IKO-
norusi», Pacder weHTpo-
0€XHOTI'0 IIMKJIOHHOI'O IIBI-
JeylaBIuBaTeNs,  BEPCHS
0.4

3) JIOTUYHOCTh M TPaBUIIb-
HOCTh W3JIOKEHUS MaTepH-
aja.

4) TlonHoTa W3IOXKEHUS
MaTepuana.

5) JlocTaTo4HOCTh TOSICHE-
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HUH ¥ BBIBOJOB.

[ MKJI0HBI
TPAKTOPHI.

H 3JKC-

31(ITK-5-2)
31(ITK-6-2)

Koncniekr maexknuit
CTYJCHTA.

1) IlonHoTa KOHCHEKTA CO-
riaacHo temaruke PIT/I.

2) AkkypatHOCTb 0O(dopM-
JeHus TeKcTa U rpaduye-
CKOr'0 MaTepuaa.

3) Jlormdeckoe mocTpoecHUE
U CBA3HOCTH TEKCTA.

31(ITK-5-2)
31(1TK-6-2)

Texymuit onpoc Ha
3aHATHSIX.

1) IlonHoTa M rIyOMHA OT-
BETa Ha KOHTPOJBHBIH BO-
npoc.

2) VYMmeHue JIOTUYECKH |
TEXHUYECKA TPaMOTHO TIO-
CTPOHTH OTBET.

V1(IIK-5-2)
V1(IIK-6-2)

Pa3zHoypoBHEBbIE
3a/1aud MO0 TEMaM:
ammaparbl  HedTe-
XHUMUYECKOW Mpo-
MBIIIJIEHHOCTH,
TEII000MEHHUKH
BO3JYIIHOIO THIIA,
3KCTPAKTOPBI

1) Bnanenue ymeHHEM
IPUMEHATh TEOPETUYECKHE
3HaHUS TPU BBIOJIHEHUH
UH/IMBUAYaJILHOTO 3alaHus
II0 PEKOMEHJIOBAHHOM Me-
TOJTUKE.

2) JIoTM4HOCTh U TIPABHIIb-
HOCTb M3JI0KEHUS MaTepu-
aia.

3) Ilomnora
Marepuaa.
4) JlocTaTOYHOCTh MOSICHE-
HUW U BBIBOJOB.

HN3JI0KCHUA

V1(ITK-5-2)
V1(ITK-6-2)

PacuerHo-
rpaduydeckas
6ora (PT'P).

pa-

1) Bnanenue yMmeHHEM
OPUMEHSTh TEOPETUYECKHE
3HaHUS TPU BBITIOJTHEHUH
UH/IMBUAYaJIBHOTO 3aJ[aHus
II0 PEKOMEHJIOBAHHON Me-
TOJTUKE.

2) Bnanenue nakerom npu-
KJIaJHBIX MpOrpaMMm «IKo-
norusi», Pacuer ueHTpoO-
0€KHOTr0 IIMKJIOHHOTO TIbI-
JIeyIIaBIMBATENs,  BEPCHS
0.4

3) JlIorn4HOCTh W TIPaBHIIb-
HOCTb M3JI0KEHUS MaTepu-
aJa.

4) TlonHoTa
MaTepHaa.
5) JocraToyHOCTh MOsICHE-
HUH U BBIBOJIOB.

H3JI0KCHUA

KosionHbIC

allia-

31(TTK-5-2)

Koncmnekr mexmmit
CTYACHTA.

1) IlonHoTa KOHCHEKTa CO-
riaacHo teMatuke PIIJI.
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paThl.

31(I1K-6-2)

2) AkkypatHOCTb 0OdopM-
JeHUs TeKcTa W Tpadude-
CKOT'0 MaTepuaa.

3) Jlorudeckoe mocTpoecHUE
U CBSI3HOCTb TEKCTA.

31(ITK-5-2)
31(ITK-6-2)

Texymuit onpoc Ha
3aHATHSIX.

1) IlonHoTa M rIyOMHA OT-
BETa Ha KOHTPOJBHBIH BO-
npoc.

2) VYMmeHue JIOTUYECKH |
TEXHUYECKA TPAMOTHO TIO-
CTPOHTH OTBET.

V1(IIK-5-2)
V1(IIK-6-2)

Pa3znoypoBHeBbIE
3a/1aud MO0 TEMaM:
anmapatel HedTe-
XUMHYECKON TIpo-
MBILUIEHHOCTH,
TETUI00OMEHHUKH
BO3/IyLITHOTO THIIA,
IKCTPAKTOPHI

1) Bmagenwe ymeHHEM
NPUMEHSATH TEOPETUYCCKHE
3HAHUS TPU BBINOJHCHUH
WHIUBUIYAJILHOTO 33 aHUS
10 PEKOMEHJIOBAHHOW Me-
TOJIUKE.

2) JIorn4HOCTh W TIPaBUJIb-
HOCTh M3JI0)KCHUSI MaTepH-
aina.

3) Ilomnora
Marepuaa.
4) J1ocTaTOYHOCTh IOsICHE-
HUI Y BBIBOJIOB.

HN3JI0KCHUA

V1(ITK-5-2)
V1(ITK-6-2)

Pacuerno-
rpapuueckas  pa-
6ora (PT'P).

1) Bnanenue ymeHHEeM
IOPUMEHSTh TEOPETUYECKHE
3HaHUS TPU BBITIOJTHEHUH
UH/IMBUAYaAJIBHOTO 3aJlaHus
II0 PEKOMEHJIOBAaHHOM Me-
TOJTUKE.

2) Bnanenue nakerom npu-
KJIaJHBIX MpOrpaMMm «IKo-
norusi», Pacuer ueHTpoO-
0€HOTr0 IIMKJIOHHOTO TIbI-
JIeyIIaBIMBATENsI,  BEPCHS
0.4

3) JIorn4HOCTh ¥ TIPaBUIIb-
HOCTb M3JI0KEHUS MaTepu-
aJa.

4) TlonHoTa
MaTepHaa.
5) JocraToyHOCTh MOsICHE-
HUH U BBIBOJOB.

H3JI0KCHUA

Peaknuonnbie
naparsbl.

all-

31(ITK-5-3)
31(ITK-6-3)

Koncmekr mexmmit
CTYACHTA.

1) IlonHoTa KOHCIEKTa CO-
riaacHo teMatuke PIIJI.

2) AkkypaTtHOCTH O(opM-
JeHUs TeKCTa U Trpaduye-
CKOT0 MaTepuaa.

3) Jlornueckoe mocTpoeHue
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N CBA3HOCTH TCKCTA.

31(TIK-5-3)
31(TIK-6-3)

Texymuit onpoc Ha
3aHATHSIX.

1) IlonHoTa M rIyOMHA OT-
BETa Ha KOHTPOJBHBIH BO-
npoc.

2) VYMmeHue JIOTUYECKH U
TEXHUYECKA TPaMOTHO TI0-
CTPOHTH OTBET.

V1(IIK-5-3)
V1(IIK-6-3)

PazHo ypoBHEBbIE
3a/1aud MO0 TEMaM:
anmapatel HedTe-
XMMHYECKOM TIpo-
MBILUIEHHOCTH,

TEII00OMEHHUKH
BO3/IyLIHOTO THIIA,
SKCTPAKTOPBI

1) Bmagenwe ymeHHEM
IPUMEHSATh TEOPETUYCCKUEC
3HAaHUS TIPU BBITIOJTHCHUH
WHAUBUIYAJILHOTO 3aaHUS
10 PEKOMEHJIOBAaHHOW Me-
TOJIUKE.

2) JIorn4HOCTh W TIPaBUIIb-
HOCTb HM3JIOKCHHS MaTepH-
aia.

3) IlomHoTa WB3IOKCHHS
marepuaa.

4) J1ocTaTOYHOCTh IOsICHE-
HUI ¥ BBIBOJIOB.

V1(IIK-5-3)
V1(IIK-6-3)

PacueTHo-
rpadudeckas
6ora (PT'P).

pa-

1) Bnanenue yMmeHHEeM
IPUMEHATh TEOPETUYECKHE
3HaHUS TPU BBIOJTHEHUH
UH/IMBUAYaJIHOTO 3alaHus
II0 PEKOMEHJIOBAHHOM Me-
TOJTUKE.

2) Bnanenue nakerom npu-
KJIaJHBIX TpOrpaMMm «IKo-
norusi», Pacuer ueHTpoO-
0€HOTr0 IIMKJIOHHOTO TIbI-
JIeyIIaBIMBATENsl,  BEPCHS
0.4

3) JIorn4HOCTh ¥ TIPaBUIIb-
HOCTb M3JI0KEHUS MaTepu-
aia.

4) Tlomnota
Marepuaa.
5) JlocTaTo4HOCTh MOsICHE-
HUH ¥ BBIBOJOB.

H3JI0KCHUA

VI1(ITK-5-3)
V1(ITK-6-3)

PacuetHo-
rpaduueckas
6ora (PT'P).

pa-

1) Bnamenue yMmeHHEM
IPUMEHSTh TEOPETUYECKHE
3HaHUS TPU BBITIOJTHEHUH
UH/IMBUAYaAIBHOTO 3aaHus
110 PEKOMEHJOBAHHOW Me-
TOJTUKE.

2) Brnanenue nakeTom npu-
KJIaHBIX TpOrpaMMm «IKo-
morusiy, Pacuer ueHTpoO-
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OCKHOTO ITMKJIOHHOTO IIbI-
JeyNaBIuBaTeNsA,  BEpPCHUs
04

3) JlornuHOCTH W MIpaBUIIb-
HOCTb H3JIOKCHHUSI MaTepH-
ana.

4) TIlomHoTa W3JIOKEHUS
MaTepuana.

5) JlocTaTo4HOCTH TIOsICHE-
HUH U BBEIBOJOB.

Tpyouatbie
tuna BC u I'C.

nean

31(HK-5-3) Koncnekr nekmuit | 1) [TonmHoTa KOHCHEKTa CO-
31 (HK—6-3) CTYJIICHTA. rnacHo temaruke PIT/I.
2) AxkypatHocth 0(OpM-
JeHUsl TeKCTa u Tpadude-
CKOTO MaTepuaia.
3) Jloruueckoe mocTpoeHUE
U CBA3HOCTH TEKCTA.
31(HK-5-3) Texymuit onpoc Ha | 1) [Tonnora u riyOuna ort-
31 (HK-6-3) 3aHATHAX. BETa HAa KOHTPOJBHBIA BO-
poc.
2) VYMeHue JIOTUYECKH |
TEXHHYECKA TPAMOTHO TI0-
CTPOUTH OTBET.
Y](HK-5-3) Pasno ypoBHeBwie | 1) Bnamenue ymeHHeM
YI(HK-G-B) 3ala4dl [0 TeMaM: | IPUMEHSITh TEOPETUUYCCKUE
anmapatel He(dTe- | 3HaHUS TPHU BHIOTHEHUH
XUMHYECKOH TMPO- | MHAUBUAYAITBHOTO 3aaHUs
MBIIJIEHHOCTH, 0 PEKOMEHJIOBaHHOU Me-
TEIIO0OMEHHUKHA TOJNKE.
BO3JYITHOTO THUIMA, | 2) JIOTHYHOCTH M MpPaBUIIb-
IKCTPAKTOPBI HOCTb HM3JIOKCHHS MaTepH-
aja.
3) IlosHOTAa W3IOKCHHS
MaTepuana.
4) 1ocTaTOYHOCTH TMOsICHE-
HHUM U BBIBOJIOB.
Y]_(HK-S-?,) PacuetHo- 1) Bnamenwe yMeHHEM
YI(HK-6-3) rpaduyeckas  pa- | IPUMEHITh TEOPETUUYCCKUE
oora (PI'P). 3HaHUSl TMPU BBINOJHEHUU

WHJIMBUIYAJIBHOTO 3a7aHus
0 PEKOMEHJIOBAHHOM Me-
TOJIHKE.

2) BnageHue makeTom Inpu-
KJIAJIHBIX IPOrpamMm «IKO-
norus», Pacuer ueHTpo-
0EXHOI'0 IIMKJIOHHOI'O IIBI-
JeynaBiuBarens,  Bepcus
0.4

3) JIOTUYHOCTh M TPaBUIIb-




25

HOCTb M3JIOKCHHUS MaTepH-
ana.

4) TIlomHOoTa W3JIOKEHUS
MaTepuana.

5) JlocTaTo4HOCTBH TIOSICHE-
HUH U BBEIBOJOB.

Kpucranaunzaropsl

31(HK-5-3) Koncnekr nekmuit | 1) [TomHoTa KOHCHEKTa CO-
31 (HK—6-3) CTYJICHTA. rnacHo temaruke PIT/I.
2) AxkypatHocth 0(OpM-
JeHUs] TeKCTa W Tpadude-
CKOTO MaTepuaia.
3) Jlornueckoe nocrpoeHue
U CBA3HOCTH TEKCTA.
31(HK-5-3) Texymuit onpoc Ha | 1) [Tonnora u riyOuna ort-
31 (HK-6-3) 3aHATHIX. BEeTa HAa KOHTPOJILHBIA BO-
npoc.
2) YMeHue JOTHYeCKH |
TEXHUYECKH T'PAMOTHO IIO-
CTPOUTH OTBET.
Y](HK-5-3) Pasno ypoBHeBwie | 1) Bnamenue ymeHHeM
YI(HK-G-B) 3ala4ll [0 TeMaM: | IPUMEHSITh TEOPETUUYCCKUE
anmapaTbl He(Te- | 3HAaHHS TIPU  BBITOJTHECHUH
XUMHUYECKOH TMPO- | MHAUBUAYATBHOTO 3aJIaHUs
MBIIJIEHHOCTH, 10 PEKOMEHJIOBAaHHOW Me-
TEIIOOOMEHHHUKHU TOJIUKE.
BO3JyITHOTO THUIA, | 2) JIOTHYHOCTH M MpPaBUIIb-
IKCTPAKTOPBI HOCTb H3JIOKCHHS MaTepH-
aja.
3) [IlosHOTAa W3IOKCHHS
MaTepuana.
4) 1ocTaTOYHOCTH TMOsICHE-
HHUM U BBIBOJIOB.
Y](HK-5-3) PacuetHo- 1) Bnamenwe yMeHHEM
YI(HK-6-3) rpaduueckas  pa- | IPUMEHITh TEOPETUUYECKUE
6ora (PI'P). 3HaHUSl TNPU BBINOJHEHUU

WHUBUTYAJIbHOTO 3a/IaHHS
0 PEKOMEHJIOBAaHHOM Me-
TOJIHKE.

2) Bnagenue makeTom Inpu-
KJIAJIHBIX TPOrpamMm «IKO-

jorusi», Pacder weHTpo-
0EXHOI'0 IMKJIOHHOI'O IIBI-
JeylaBIuBaTeNs,  BEPCHS
0.4

3) JIorn4HOCTh U MPaBUIb-
HOCTh W3JIOKECHUS MaTepu-
asna.

4) TlonHoTa U3IOXKEHUS
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MaTepuana.
5) JlocTaTo4HOCTh TOSICHE-
HUI U BBIBOJIOB.

Ipomexytounas  arre- | 31(TTK-5-2)
cranus 31(I1K-6-2)
Pazgemnsr 2-10 31 (HK-5-3)

31(T1K-6-3)

DK3aMeH

JleMOHCTpHUpYyET IpaKTh4e-
CKO€ HCIIOJIb30BaHHE CTaH-
JApTHBIX METOJIOB MPOECK-
TUPOBAaHUA U KOHCTPYUPO-
BaHMs MalIWH U anmnapaToB
nepepadoTku HepTH U raza

2 MeToauyeckne MaTepHuaJIbl, ONPeiessiolue MPoue1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywume npouecc popmMupo-

BaHHUA KOMIIeTeHIINii

MeTO,I[I/ILIeCKI/Ie MaTepuaJibl, OIMPECACIIAIOINE IPOUCAYPbl OLICHUBAHUA 3H8.HPII>'I, YMCHHﬁ,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIBHOCTH, NPCACTABJICHBI B BUIC TEXHOJIOTHICCKOM KapTbl JUCLIH-

IJIMHBI (Tabsmma 3).

Tabymma 3 — TexHoyornueckas Kapra

Ne
n/
n

HaumenoBanue
OLICHOYHOI'0 CPeACTBA

Cpoxu
BBITIOJTHE-
HHSA

Mxanaa
OLICHUBA-
HUA

(1)

7 CEMECTP

Ilpomescymounas ammecmauus 6 gpopme «3auen

1 | KoHCHeKT JeKmuil CTy-
JIeHTa

B TteueHnue
ceMmecTpa

5

5 6anyoB:

BCE JICKIIUHM B HAJIMYUH;
KOHCIEKT BEAETCS aKKyp:
TEKCTBI OTINYAIOTCS JIOTE
CTYAEHT JIETKO OPUEHTHUP
4 6a11a:

- BCE JICKIIUHM B HAJIMUUH;
— KOHCHEKT BEJETCS HOHST
— CTYJEHT XOPOIIO OPUEH]
3 0aJLaa:

- BC€ JICKIIUHU B HAJINYUH;
— KOHCIIEKT HE OTJINYACTCS
— CTYJEHT C TPYJIOM OpPUEH
2 0aJLIa:

— MHOT'O IPOMNYIIEHHBIX JIE
— TEKCThI B KOHCHEKTE pa3(
— CTYJEHT ILJIOXO OPUEHTHU
0 0a/1J10B: KOHCIIEKTA JIEKI

Teopernueckue BOMIpPO-
chl (2 Bompoca)

B TedeHue
cemecTpa

5 6aa10B:

— BCE€ JICKIIUY B HAJIUYUHU;
— KOHCIIEKT BEAETCS aKKYp:
— TEKCTBI OTJIMYAIOTCS JIOT]
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HaumMmenoBanue
OLIECHOYHOT'0 CPeACTBA

Cpoku
BBINOJIHE-
HUS

Hxana
OILlCHUBA-
HUA

I
oI

— CTYACHT JICTKO OPUCHTHUD

4 0aJia:

— BCE JIEKIINHU B HAJIMYNH;
— KOHCHEKT BEIETCS IMOHST
— CTYJICHT XOPOIIO OPHUEH]

3 0aJLaa:

— BCeE JIEKIIMH B HAJIMYHH;
— KOHCIIEKT HE OTJINYAETCSI
— CTYJICHT C TPYIOM OpHEH

2 daJja:

— MHOI'O IPOMNYIICHHBIX JIE
— TEKCThI B KOHCIIEKTE pa3(
— CTYJEHT IUIOXO OPUEHTH

0 0a/1710B: KOHCIIEKTA JICKI]

[IpakTueckoe 3aHATHE
o pasaenam 3,4 (I1P)

B TteueHue
cemecTpa

10

10 6as110B:

- oT4éT no IIP BeImoONHEH
BETCTBUU C TpeOoBaHuAMHU P

- CTYIEHT HPOIEMOHCTDH]
MPOBEJICHUS CTAaHIAPTHBIX M
POBaHUS MAIIMH W amnmaparo.
OTBETWJI HA KOHTPOJIBHBIE BOT

7 0aJ1JI0B:

- ot4éT o IIP BrImosHEH
BETCTBUU C TpeOOBaHUAMHA P

CTYIEHT IIPOJAEMOHCTPUPOE
BEJICHUS CTaHAAPTHBIX METO]
HHUSI MAIlIMH M ammapaToB IIer
TEOPETUUYECKHUE BOMTPOCHI, UCTI

5 0aJL10B:

— oTuét 110 IIP BBITIOJIHEH B
MBIMH OLITNOKAMU;

CTYACHT MPOJIEMOHCTPHUPOE
BEJICHUS CTaHAAPTHBIX METO]
HHUS MAIlIVH U aIllapaToB IIeP:
HOCTBIO OOBSCHUTD MOJTYYEHH

3 0a/1J10B:

- otuéT 1o IIP BeImIONHEH R
Bauwmii PJ1 013-2016;

CTYIEHT HE MOXKET OOBACHI
HA KOHTPOJIbHBIE BOIIPOCHI.

0 6aJ1s10B: paboTa HE BHITIO

[IpakTueckoe 3aHsTHE
o pasaenam 5,6 (I1P)

B TteueHnue
cemecTpa

20

20 0a/1710B:

- ot4éT o IIP BeImosHEH |
BETCTBUU C TpeOOBaHUAMU P/

— CTYJEHT MNPOAEMOHCTPH]




28

HaumMmenoBanue
OLIECHOYHOT'0 CPeACTBA

Cpoku
BBINOJIHE-
HUS

Hxana
OILlCHUBA-
HUA

I
oI

IMpOBCACHUA CTAHAAPTHBIX M
POBAaHHUA MAIlIMH M aIllllapato.
OTBCTUJI HA KOHTPOJIbHBIC BOI

4 | PacuetHo-rpaduueckas
pabota (PI'P)

20

20 0aJLJ1I0B:
- 3aJaHUE BBIMTOJHEHO B Tl

013-2016;
— CTYJIEHT TOYHO OTBETHUJI H

15 6aa10B:

- 3aJlaHUE BBIIIOJHEHO B I
013-2016;

— CTYIEHT OTBETHJI HA ITOCT
TPYAHCHUS.

10 6as10B OaJL1a:

— 3aJIaHUEC BBITIOJTHEHO B C(
2016;

- UMECET MECTO HEMOJHOTA
uH(pOPMAIIHH;

— CTYJICHT 3aTPYJIHSIETCS C (

5 6aa0B:

- 3aJjaHi€ BBIIIOJIHEHO C HAa]
- UMEET MECTO HEIMOIHOTA |
— CTYJICHT HE MOXKET OTBETI

0 0ay1s10B: 3aJ1aHNE HE BBIII

HUTOI'O:

60 6ayu1oB

Kpurepuu oueHku pe3yabTaroB 00y4eHH 110 JTUCHHUILIHHE:

IToporoBbiii (MUHHMAaJIBHBIN) YPOBEHB JIJIs aTTecTaliuu B popMe 3adyeta — 75 % OT Makcun

8 cemMecTp

ITpomexyTouHas arrectamus B popme «Ik3amel

1 | KoHCHeKT JeKIuil CTy-
JIEHTa

B TteueHue
cemecTpa

5

S 0aJ10B:

BCE JIEKI[MU B HAJIMYWU,
KOHCIIEKT BEAETCS aKKYP:
— TEKCTbI OTJIIMYAKOTCS JIOT
— CTYJEHT JIETKO OPUEHTUDP

4 0aJLaa:

- BC€ JICKIIUHU B HAJINYUH;
— KOHCIIEKT BEIETCS IMOHAT
— CTYJIGHT XOPOIIO OPHEH]

3 0aJaa:

= BCC JICKIIMH B HAJIMYUH,
— KOHCIHEKT HE OTJINYaeTCs
— CTYJEHT C TPYJAOM OpHUEH

2 oajuia:
— MHOTO PONYIIECHHBIX JIE
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— TEKCTbI B KOHCITEKTE pa3(
— CTYJICHT ILJIOXO OPUEHTHU

0 0a/J10B: KOHCIIEKTA JIEKII

Tekymuii onpoc Ha 3aHs-
TUAX

S 02J1510B: IPAaBUIIBHBIN U I
4 6as1a: MpaBUIIbHBIN, HO
3 0aJl1a: HE MOJIHBIM C HaB
2 0aJ1a: OTBET HE IIPABUJIE
0 0aJ/10B: OTBETA HET.

[IpakTueckoe 3aHsATHE
o pazaenam 8,9 (I1P)

B TteueHue
ceMmecTpa

10

10 6a/110B:

- oT4€T no IIP BeImOJHEH |
BETCTBUH C TpeOOBaHUAMU P/

- CTYAEHT HOPOAEMOHCTDH]
MPOBEICHUS CTAaHAAPTHBIX M
pOBaHUSA MAIlIMH U armnaparo.
OTBETHJI HA KOHTPOJIbHBIC BOTI

7 0aJ1JI0B:

- ot4éT no IIP BrImosHEH
BETCTBUU C TpeOoBaHUAMHU P

CTYICHT IIPOJIEMOHCTPHUDOE
BEJICHUS CTaHIAAPTHBIX METO]
HHUSI MAIIMH M anmapaToB IIer
TEOPETUYECKUE BOMPOCHI, UCT

5 0aJ110B:

- otuét 110 IIP BBITONIHEH B
MBIMH OLINOKAMU;

CTYACHT MPOJIEMOHCTPHUPOE
BEJICHUS CTaHAAPTHBIX METO]
HHUS MAIlIUH U aIlapaToB IIEP:
HOCTBIO OOBSICHUTD NOJYYEHH

3 0aJL710B:

- oTuéT 1o IIP BeIIONTHEH R
Bauwuii PJ1 013-2016;

CTYIEHT HE MOXKET OOBACHI
HA KOHTPOJIbHBIE BONIPOCHI.

0 6aJu10B: paboTa HE BHITIO

[IpakTrueckoe 3aHsTHE
no pazaenam 10,11 (I1P)

B TteueHnue
ceMmecTpa

10

10 6ay10B:

- ot4éT o [IP BrImosHEH |
BETCTBUU C TpeOOBaHUAMU P/

- CTYAEHT HOPOAEMOHCTDH]
MPOBEJICHUSI CTAHJIAPTHBIX M
pOBaHUS MAIllMH M armnaparo.
OTBETHJI HA KOHTPOJIbHBIE BOTI

7 0aJ1JI0B:

- ot4éT o IIP BeImonHEH
BETCTBUU C TpeOOBaHUAMHU P/

CTYIEHT IIPOAEMOHCTPUPOE
BEJICHUS CTaHIAPTHBIX METO]
HHUSI MAIlIMH M anmapaToB IIef
TEOPETHUYECKUE BOMPOCHI, UCT
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5 6any0B:

- otuét 110 IIP BeITIONIHEH B
MBIMH OIIHOKaMHU;

CTYICHT IIPOJAEMOHCTPUPOE
BEJICHUS CTaHIAPTHBIX METO]
HHUSI MAIIIMH U armapaToB IIept
HOCTBIO OOBSCHUTH MOTYICHH

3 02/1J10B:

- oTuéT 1o IIP BrImONTHEH R
Bauwuii PJ1 013-2016;

CTYIEHT HE MOET OOBSACHI
Ha KOHTPOJIbHBIE BOIIPOCHL.

0 6aJ1s10B: paboTa HE BBITIO

Tekymui KOHTPOJIb

40 6auioB

DK3aMeH

50 6ayu1oB

Teopernue-
CKHUM

BOIIPOC —
OlleHHBaHH e
YPOBHA YCBO-
€HHBIX 3HA-
HUH

(B On1eTe 2
BOIIPOCA 1O
15 6asnoB)

Ooun sonpoc:
15 GamioB - cmyodenm npasuivbHo o
Tlokazan omuuuHvle 3HAHUS 8 PAMK
MUl Ha 8ce OONOTHUMENbHBLE BOND
10 6amnoB - cmyoenm omeemun Ha
wumu wemournocmsamu. Iloxazan xc
20 mamepuana. Omseemun Ha O0IbL
5 0aioB - cmyodenm omeemun Ha |
cmeennvimu Hemoyunocmsamu. TIoka
VCBOEHHO20 YUeOH020 Mamepuaid.
ObLIO OONYUIeHO MHO20 HEMOYHOCH
0 GamtoB - ipu omeeme Ha me

OeMOHCIMPUDOBAL HEOOCMAMOYHbI
HUmebHble BONPOChl ObLIO OONYU

[TpakTnueckas
3a7a4a —
OLICHUBAHHE
YPOBHS yCBO-
€HHBIX yMe-
HUM U HaBBI-
KOB

(B OmJtere
3agava - 20
0aJLJ10B)

3aoaua:
20 b6annos - cmyoenm npasuibHoO 6
Tlokaszan omnuunsie ymenus u Hags
ana. Omeemun Ha 8ce OONOTHUMEI
156ann06 - cmyoenm evinonHun np.
Hemounocmsamu. [loxazan xopouiu
yuebnoz2o mamepuana. Omeemuin H.
10 b6annos - cmyoenm evinonun ng
Hulmu Hemounocmamu. Ilokazan yc
PAMKAX YCBOCHHO20 YUeOHO20 Mam
80NPOCHI OBLNO OONVULEHO MHO2O Hi
0 6ann06 - npu BbLINOIHEHUU NPC
0eMoHCmMPUPOB8Al HEOOCMAMOYHbl
HUmesnbHble 0NPOChl ObLIO OONYU«

HUTOI'O:

90 6ayu1oB

Kpurepum oueHku pe3yabTaroB 00y4eHHs 110 TUCHHUILIHHE:

0 - 64 % OT MaKCMMaJIbHO BO3MOXKHOW CYMMBI 0ajlIOB -

IIJIUHE);

"HEYIOBJIETBOPUTEIHHO" (HEIOCTATOUHBIN Y

65 - 74 % OT MakCUMaIIbHO BO3MOKHOW CyMMBI 0AJUIOB - "YIOBJIETBOPUTEIHHO" (TOPOTOBBIN (MUHIMAJE
75 - 84 % OoT MakCUMaJIbHO BO3MOKHOW CyMMBI 6aJUIOB - "Xopouo" (CpeaHHii ypOBEHb);
85 - 100 % oT MaKcCHMMaIbHO BO3MOXKHON CYMMBI 0aJiioB - "oTiH4uHO" (BBICOKUHN (MaKCUMAIIbHBIN) YPOBE
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8 cemecTp
IIpome:xyTouHast arrecranus B popme «KP»

[To pe3ynbraTam 3alIMTHl KypCOBOTO MPOEKTa (pabOThI) BHICTABIISIETCS OIICHKA 110 4-0auTbHON
HIKaJe OIlCHUBaHUS

- OIICHKA «OTJIMYHOY BBICTABIISETCS CTY/ICHTY, €CIIH B paboTe COAepKATCS JEMEHTHI HAyqHO-
r'0 TBOPYECTBA U JIEJIAI0TCS CAMOCTOSTENIbHBIE BBIBOJIbI, JOCTUTHYTHI BCE pPe3yJIbTaThl, yKa3aH-
HBIC B 33JIaHUU, KA4eCTBO O(hOpPMIICHUSI OTYETa COOTBETCTBYET YCTAHOBJICHHBIM B By3€ TpeOOoBa-
HUSIM U [IPU 3aIIUTE CTYJEHT MPOSIBUI OTJIMYHOE BIIaJIEHUE MAaTePHAIOM pabOThl U CIIOCOOHOCTH
apryMEHTHPOBAHO OTBEUYATh HA IMOCTABJICHHBIE BOIIPOCHI 110 TeME PabOTHI;

- OIICHKA «XOpPOILI0» BBICTABIISAETCS CTYICHTY, €ClIU B pad0Te JOCTUTHYTHI BCE PE3YIIbTATHhI,
YKa3aHHBIC B 33/IaHUH, KA9€CTBO OPOPMIICHHS OTYETA COOTBETCTBYET YCTAHOBJICHHBIM B BY3€
TpeOOBaHUSAM U MPH 3aIIUTE CTYASHT MPOSIBIII XOPOIIIee BIaJeHIUEe MaTepraioM paboThl U CIO-
COOHOCTh apTYMEHTHPOBAHO OTBEYAThH HA MOCTABJICHHBIE BOIIPOCHI 0 TEME PaOOTHI;

- OIICHKA «Y/JIOBIETBOPUTEIHHO)» BBICTABIISIETCS CTYIEHTY, €CJIU B pabOTe TIOCTUTHYTHI OCHOB-
HBIC PE3yJIbTAThl, YKa3aHHBIC B 33JJaHUU, KA4eCTBO O(DOPMIICHUSI OTYETa B OCHOBHOM COOTBET-
CTBYET YCTaHOBJICHHBIM B By3€ TPEOOBAaHUSM U MPU 3aLIUTE CTYIEHT MPOSBUI YAOBIETBOPHU-
TEJIHHOE BJIAJICHUE MATEPUATIOM Pa0OTHI M CIIOCOOHOCTH OTBEYATh HA OOJIBITUHCTBO ITOCTABIICH-
HBIX BOIIPOCOB IO TeMe padOThI;

- OIICHKA «HEY/IOBJICTBOPUTEIILHO» BBICTABIICTCS CTYJICHTY, €CIIM B pab0OTe HE JOCTUTHYTHI
OCHOBHBIE PE3YNIbTAThl, YKA3aHHBIC B 33/IaHUU WM Ka4eCTBO O(OPMIICHHS OTYETa HE COOTBET-
CTBYET YCTAaHOBJICHHBIM B By3€ TPEOOBAHUSM, WIH IIPH 3AIIUTE CTYACHT MIPOSIBIII HEYIOBJICTBO-
pHUTENbHOE BIIaJICHHE MaTepHaioM paboThl U HE CMOT OTBETUTH HAa OOJBIIMHCTBO MOCTABICHHBIX
BOIIPOCOB I10 TEME PadOTHI.
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SAJAHUA JUIA TEKYIIEI'O KOHTPOJIA

Bomnpocsl 1Jisi KOHTPOJILHOI'O ONPOCA HA 3aHATUAX 7, 8 ceMecTp

Tema 6 TemT000MeHHUKH IIaCTUHYATEIE U CIIMpPAJIbHBIC.

1) [Touemy B MIaCTUHYATHIX TEINIOOOMEHHHUKAX UCIOJIB3YIOT TOQPUPOBAHHBIE MIIACTUHBI?

2) CKOJIBKO OTBEPCTHI MPETYCMOTPEHO B KaXJIOW IIACTUHE B IUIACTUHYATHIX TEIUIOOOMEHHH-
Kax?

3) Ilpm KakuXx MaKCHUMAJIbHBIX (PU3UUECKUX IMapaMeTpax paboTaroT IUIACTHHYATHIE TEII000-
MEHHHUKU?

4) CkOJBbKO IUTACTHMH MOYKHO MCIOJIb30BaTh B OJIHOM amnmnapare?

5) Kakue cxembl KOMIOHOBKH IJIACTHH HCIOJIB3YIOTCS B IUIACTUHYATHIX TEIII00OMEHHUKAX ?

6) B dem 3axirouaercs 3QPeKT CaMOOYHUCTKH B CIIUPATBHBIX TEIUIO0OOMEHHUKAX ?

7) OnpenenuTh AMaNa3oH TEMIIEPATyp U JaBJIECHUH JUIs CIUPAIbHOTO TEIIOOOMEHHUKA.

8) Jlyig 4ero BBINOJIHAIOT YCUJIEHUE KPBILIKU CIUPAIbHOIO TEII00OMEHHUKA?

9) Kakue marepualnbl HCHOIB3YIOTCS U H3TOTOBIICHUS MPOKIAIOK CIIUPATBLHOTO TEMIO00OMEH-
HUKa?

10) [Inst yero ucnosab3yeTcst KOJUIEKTOP Ha MaTpyOKe CIHPATbHOTO TEIIO0OMEHHUKA?

11) B yem ympormiena cxema TEXHHYECKOTO 00CITY>)KHUBaHUS CIIUPATBHOTO TEIII000MEHHHUKA?

12) SBnsiercs nu 00sA3aTENbHBIM 3aKpeIJICHHE TEIUIONEpeatoIei Cnupaiu B CIUPAIbHOM Tell-
J000MEHHUKE?

Tema 5 [{UKJIOHBI ¥ SKCTPAKTOPHI.

1) B yem 3akitoyaercs npouecc )KUIKOCTHOW SKCTPAKIUU?

2) Ha3zBaTth npuHUMITHAIBHBIE OTIIMYUS IPABUTALIMOHHBIX U LIEHTPOOEIKHBIX IKCTPAKTOPOB.
3) [IpuBectu KiaccupuKalno HEHTPOOSIKHBIX IKCTPAKTOPOB.

4) OnpenenuTs KOHCTPYKLUIO KAMEPHOTO LIEHTPOOESKHOTO IKCTPAKTOPA.

5) Oco0eHHOCTH AKCIUTYaTallii KaMEPHBIX [IEHTPOOEKHBIX SKCTPAKTOPOB.

6) OnpenenuTb KOHCTPYKLHUIO LIEHTPOOEIKHOTO IKCTpaKTopa JuddepeHIaaIbHO-
KOHTAKTHOTO THUTIA.

7) Oco0eHHOCTH KCIUTyaTalluy LIEHTPOOEKHBIX IKCTPAKTOPOB AP PepeHInanbHO-
KOHTAKTHOTO THUTIA.

8) Onpenenutb KOHCTPYKIIHIO O€3HAMIOPHOTO IIEHTPOOEKHOT0 IKCTpakTopa nuddepeHIu-
QIbHO-KOHTAKTHOTO THUTIA

9) Onpenenuts npegHa3HaAuYCHUE IUKIOHOB.

10)  IIpexacraBuTh OCOOCHHOCTH KOHCTPYKIIUHU OJMHOYHBIX U TPYIIIOBBIX I[UKJIOHOB.

11) B 4em 3akirouaercs yCIIOBHOE 0003HAYEHHE OJIMHOYHOTO [IUKIOHA?

12) B udem m3mepsiercs 3pPpeKTUBHOCTh OUYMCTKU ra30B B IIUKIOHAX?

13)  JIng dyero HEOOXOIAMMBI B KOHCTPYKIHUH ILHKJIOHA TNPEIOXPAHHUTENBHBIC KIIANaHbl Ha
BXOJIHOM TaTpyOKe?

Pemenue 3a1a4 1o onpeaeneHuIo NapaMeTpoB UKJIOHOB.

IIpumep 1 OmnpenenuTh cTeneHb yaaBiauBaHUS TBepAbIX yactull (30 MkMM) g uukiona [{H-
15. InotHOCTS MBITH — 1,5 KI/M°. Conportusnenue nukiona 200 mm Boa. cr. Bsaskocts rasza - 1
H /M.

IIpumep 2 Onpenenuts pa3mepsl UKIOHa Tuma [P crenens ynaBnuBanus TBepabix yacTuil (30
MkM) coctaBisier 70%. [lmoTHOCTH TIBLTH — 1,5 Kr/Mo. Conporusnenue nukioHa 200 MM BoJ. CT.
Bsiskocts rasa - 1 H ¢/m?.
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Tema 7 KosioHHBIE amnmaparsbl.

1) Ha3Bate npeana3zHaueHne KOJIOHHOTO anmapara.

2) Knaccugukanus KOJIOHHBIX anmapaToB MO croco0y oOecrieyeHnss KOHTAKTa MEKIY KU -
KOCTBIO M T'a30M.

3) Knaccugukanus KOJOHHBIX aIllapaToB MO BEJTHMYUHE JaBICHUS.

4) Krnaccudukanys KOJTOHHBIX anmnapaToB 10 TEXHOJIOTHYECKOMY Ha3HAUYEHHUIO.

5) KoHCTpyKIIMSI KOJIOHHBIX anmaparoB ¢ (PUKCUPOBAHHOMN MOBEPXHOCTHIO KOHTAKTa CPE/.

6) KoHcTpyKIMs KOJIOHHBIX alapaTtoB C MOBEPXHOCTHbIO KOHTakKTa cpei, oOpa3zyemoill B

IIPOLIECCE JIBUKEHUSI.
7)  KoHCTpyKIus KOJIOHHBIX alllapaToB ¢ BHEIIHUM ITOJIBOJOM YHEPIHH.

8) B 4em 3akimo4aroTcs OCHOBHBIE TPEOOBAHMUS K KOJIOHHBIM anmnapaTram?

9) B kakoMm ciyuae TapesnbuaThle KOJIOHHBI BBIIOJIHAIOT U3 YaCTEH PA3IMYHOIO JuameTpa’?
10)  IIpu xakux ycloBHUsX TapelibyaTas KOJOHHA BBIMOJIHICTCS B IAPrOBOM BapHaHTe?

11)  Omnpenenuth GYHKLIHUIO NEPETUBHOMN MEPETOPOJIKU B TAPEIHYATON KOJIOHHE.

12) Kakue OCHOBHBIC MapaMeTpbl ONPEACIAIOT PabOTy KOHTAKTHBIX MAacCOOOMEHHBIX
YCTPOUCTB?

13)  OmnpenenuT quana3oH yCTOHYMBOM paOOThI KOHTAKTHOT'O YCTPOMCTBA.

14)  Tloka3aTh HECKOJIbKO BApHAHTOB JBIIKCHUS IMOTOKOB YKHIKOCTH 10 TapesiKe KOJIOHHOTO
anmnapara.

15)  3Bauem ucHonb3yeTcs OTpakaTesbHas [UIACTUHA B YCTPOMCTBE IJIsl MOJAYH CBHIPbS B KO-
JTOHHY?

16)  OmnpenenuTh KOHCTPYKLHUIO KOJIITAYKOBOM TAPEIIKH.

17)  OnpenenuTbh KOHCTPYKIIMIO KIAAHHOW TapPEIIKH.

18)  OmnpenenuTh KOHCTPYKIIMIO TAPEIKU ¢ S-00pa3HbIMU 3JICMEHTAMHU.

19)  OmnpenenuTh KOHCTPYKIMIO TAPEIKU C TYHEIBHBIMU KOJIITAYKaMHU.

20)  OmpenenuTh KOHCTPYKIIMIO CUTYATON TAPEITKH.

21)  OmnpenenuTh KOHCTPYKIHIO PELIETYATON TAPEITKH.

22)  OmpenenuTh KOHCTPYKIIUIO KACKAJIHO-TIPOMBIBHOW TapeIKu.

23) B yem 3akirouaercs sIBICHHE «3aXJICOBIBAHHS» YCTPOMCTBA BBIBOJIA TA30BOTO MPOAYKTA
13 KOJIOHHOTO armapara.

24)  Tloctpouts rpaduk yCTOHUNBON pabOTHI KOJIOHHOTO arnapara.

25) B 4em 3akinrodaercs MEXaHMYECKUH pacueT Tapesok?

26)  BbIMONHUTE YIPOLICHHBIN pacyeT PEKTU(PUKANMOHHON KOJIOHHBI.

27) B yem 3akiouaeTcs TUAPOMEXaHHUYECKUI pacueT Tapenb4aToro KOJOHHOTO ammnapara’?
28)  Tlouemy Hacajka B KOJIOHHE pacrosiaraercsi B HECKOJIbKO CI0eB?

29)  Tlpu KaKux ycIOBHSAX PabOThI KOJOHHBI UCIIOIB3YIOT PETYIISIPHYIO HACAIKy?

30) TIloka3zaTh pa3nuuuisi B KOHCTPYKIIMH KoJjel Parmra u koserr [Tass.

31) OmpenenuTh BapHaHTbl KOHCTPYKIMH YCTPOMCTBA ISl PACHpPECTICHHS >KUIKOCTH B
HacaJ0YHOM KOJOHHE.

32) B yem 3akiroyaeTcs HIPOMEXaHUYECKUI pacyeT HacaJOYHOTO KOJIOHHOTO armapara’?
33)  Ompenenuth KOHCTPYKIMIO TPABUTALMOHHOTO CHTYATOrO SKCTPAKI[MOHHOTO KOJOHHOTO
anmnapara.

34)  Ompenenuth KOHCTPYKIMIO SKCTPAKIIMOHHOTO KOJOHHOTO armapara CMeCHTEIbHO-
OTCTOMHOI'O THIIA.

35)  Ompenenuth KOHCTPYKIIHIO 3KCTPAKIIMOHHOTO KOJIOHHOTO anmapara poTOPHO-IMCKOBOTO
THUIIA.

36)  OmpenenuTh KOHCTPYKIMIO SKCTPAKIIMOHHOTO KOJIOHHOTO amapara BUOPaMOHHOTO TH-
na.
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Tema 8 PeakiinoHHble anmaparsl.

1) Onpenenuts MpeHa3HauYeHUE PEAKLIMOHHBIX aIllapaToB.

2) [IpencraBuTh KnaccupUKaLMIO PEaKIIMOHHBIX alllIapaToOB HEMPEPBIBHOIO IEHCTBHSL.

3) [IpencraBuTh KiIaccH(PUKALKIO PEAKIMOHHBIX amIapaToB IO arperaTHOMY COCTOSHHIO
pEareHToB.

4) [IpencraBuTh KIacCU(pUKAIMIO PEAKIIHOHHBIX alIapaToB 10 HATMYUIO KaTalTu3aTOPOB.

5) IIpencraBuTh KnaccupUKaIMIO peaKMOHHBIX alllapaToB HAa TBEPJOM KaTaJlu3aTope.

6) Kak BbIBOANTCS MPOAYKT U3 30HBI OTIAPKU PEAKTOpa KaTaJIUTHUYECKOIO KPEKUHIa C JIBU-
KYLIMMCS KaTaau3aTopoM?

7) Kakoe ycTpoiicTBO MO3BOJISIET PABHOMEPHO PaclpeneaTh KaTalu3arop B PEaKLMOHHON
30HE PEAKTOpa KaTATUTHYECKOI0 KPEKUHIa C JBMXKYLIUMCSI KaTalu3aTopom?

8) Kakyto ¢pyHKIHIO BBIOIHSAET pereHepaTop B yCTAHOBKAX KaTAIMTHUECKOTO KPEeKUHTa?

9) 3aueM HMCIOJIb3YyeTCs CUCTEMA OXJIAKICHUS pereHepaTopa B yCTAaHOBKAX KaTaAIUTHUECKO-

ro KpeKkuHra?

10) B 4eMm mpeuMyIIecTBO COBMEIIEHHOW YCTAaHOBKH PEAKTOp — PEreHepaTrop B yCTaHOBKaX
KaTaJIMTHIECKOTO KpEeKHUHTa?

11)  OmnpenenuTh KOHCTPYKIMIO PEAKTOPA KATATMTHUECKOTO pUPOPMHUHTa.

12) B u4em npegHa3HaYCHUE PeaKTOpa KaTaTUTUYECKOro puopMuHTa?

13)  C nmoMoIIpi0 KaKoro yCTpONCTBa MPEIyNpPERIAeTC YHOC KaTaau3aropa B peakTope Ka-
TaTUTUIECKOTO prudopMUHTa’?

14)  TlpeactaBUTh KOHCTPYKIIUIO PEaKTOpa FHIPOOYUCTKH JU3EIbHOTO TOILIHBA.

15)  Omnpenenuth NpeaHa3HAYCHUE PEAKTOPA TUAPOKPEKUHTA.

16)  Kak paboraer peakMOHHAs KaMepa KOKCOBAaHHUS?

17)  TloyeMy B KOHCTPYKLUHM YCTAHOBKH 3aMEIUICHHOTO KOKCOBaHHSI UCIIOJIb3YeTCs THAPOpPE-
3aK?

Tema 9 Tpy6uatsie neun tTuna BC u I'C.

1) [IpencraBuTh KIaccuPUKAUIO IEUYEH O TEXHOJIOIMUYECKOMY Ha3HAYEHUIO.

2) IIpencraBuTh Ki1accupUKaUIo Meyei 1mo crnocody nepenayu Temjia HarpeBaeMoMYy Ipo-
IYKTY.

3) [IpencraBuTh Ki1accupUKaILHMIO paidaliOHHO-KOHBEKIIMOHHBIX Me4eil 0 KOHCTPYKIUH.
4) [IpencraBuTh Ki1accu(UKALNIO PaIUallMOHHO-KOHBEKIIMOHHBIX Mevell o ¢popMme Kapkaca
HEYH.

5) [IpencraBuTh KiacCUpUKALNIO pagUallMOHHO-KOHBEKIIMOHHBIX MEYel M0 YHUCIy Kamep
paguanuu.

6) [IpencraBuTh KiIacCUpUKALMIO paAHAllMOHHO-KOHBEKIIMOHHBIX M€Yel 10 pacroI0KEeHUIO
TpyOHOTr0 3MEEBHUKA.

7) [IpencraBuTh KiacCUpUKALMIO paAHAllMOHHO-KOHBEKIIMOHHBIX ME€Yel M0 pacroI0KEeHUIO
TOPEJIOK.

8) [IpencraBuTh KIaccUPUKAUIO PaIUAlIOHHO-KOHBEKIIMOHHBIX M€4Yel 10 BUAY TOILUIMBA.
9) IIpencraBuTh Kiaccu(UKALUIO paJdallMOHHO-KOHBEKIIMOHHBIX ME€Yel MO CIoco0y CxKU-

TaHUs TOTUTHBA.

10) TIIpexacraBuTh KIACCU(PHUKAIMIO PATUAIMOHHO-KOHBEKITHOHHBIX MEYCH MO PACIIOIOKECHUIO
JILIMOBOM TPYOBI.

11)  TIIpexacraBuTh KiIacCH(PUKALUIO PATUANMOHHO-KOHBEKIIMOHHBIX MEYEH MO BapUAHTY JIBU-
KEHUS JHIMOBBIX Ta30B.

12)  TlpexacraBuTh Kiaccudukamnuto HarpeBarenbHbix neueit HI13 mo popme kapkaca neuwn.
13)  Kakas yacTh Teria mepeacTcs ChIPhI0 B paJHaHTHON KaMepe U B KOHBEKI[HOHHON KaMe-
pe HarpeBaTenbHON Ne4n?
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14)  Kak perynupyroT TeIUI00T/Aaqy TpyO4yaToil HarpeBaTeIbHOM neuun?

15) B uem mpeaHa3HaYeHHE BBIXJIOMHBIX OKOH TPYOUATHIX HAarpeBaTeIbHOM meyeii?

16) ['nme pacnonararorcsi TpyObl HWIMHAPUYECKON TPyOUaTON HarpeBaTeIbHOM medn?

17) B uem 3aKiIr04acTCs THIIOBOM pacyeT 3JIEMEHTOB TPyOUaToii HarpeBaTeabHOMN meun?

18)  Kak 3akperuisieTcss OrHEYNOPHbBIH KUPIUY B TUIIOBOW KOHCTPYKI[MHM HAarpeBaTeIbHOMW Tie-
yn?

19)  Ha 4ro paccuuThIBarOTCS KOJOHHBI KapKaca HarpeBaTeIbHOW Teyn?

20)  OmnpenenuTh KOHCTPYKIIUIO MOJBECOK ISl TPYO M KHpIHya TpyO4aToll HarpeBaTelbHOU
HEeYH.

21)  OmnpenenuTh KOHCTPYKIHIO PETypOEHIOB TPyOUaTOi HArpeBaTeIbHOM MMEYH.

22) B uyeM OCHOBHBIC HEIOCTATKH PETYPOCHIOB, MCIIOJb3YEMbIX ISl COCAMHEHHUS TPYO B
HarpeBaTebHOM ne4yun?

23)  OmnpepenuTh OCHOBHBIC KOHCTPYKIIMU FOPEIIOK TPYOUaTOi mevu.

24)  TlpencraBUTh OCHOBHBIC TEXHHUYECKHE XapaKTEPUCTHKH ra30Ma3yTHBIX (aKeIbHBIX TOpe-
JIOK.

Tema 10 Kpucrammszaropsi.

1) Omnpenenuth HU3NKO-XUMHUECKUE MPOLIECCH MPU KPUCTAIUTH3ALINH.

2) IIpencraBuTh KiacCU(PUKALKIO MPOMBIIUIEHHBIX KPUCTAUIM3aTOPOB MO MPUHLUIY Jeii-
CTBHA.

3) Kak ycTpoeH BblnapHO# anmnapar-KkpucTaiinzaTop?

4) [IpencraBuTh KOHCTPYKIUIO KPUCTAIUIM3ATOPA C OXJIAXKIAIOIIUMU 3MEEBUKAMHU.

5) IIpencraBuTh KiacCU(PUKALMIO MPOMBIIIIEHHBIX KPUCTAIM3aTOPOB MO YCIOBHIO 00Opa-
30BaHUS U POCTA KPUCTAILIOB.

6) KoHcTpyKIIMM MOBEPXHOCTHBIX KPUCTANIN3aTOPOB: BAIBLIEBBIX U JIECHTOUHBIX.

7) KoHcTpykius 00beMHOr0 KprUcTaiin3aropa ¢ pyoakoi 1 Memaikou.

8) KoHcTpyKIHs KpUCTaJIIIN3aTOpa C IICEBIO0KMKEHHBIM CIIOEM.

9) KoncTpykuus 6apabaHHOro KpucTauiM3aTopa ¢ BO3AYUIHBIM HUCIAPUTENbHBIM OXJIaXe-
HUEM.

10) IlpeumymiecTBa KpUCTAIUTM3AINN PACTUIaBOB ((paKIMOHHOE TUTABIICHHE) 110 CPABHEHUIO C
pekTHdUKanueit 1 SKCTpakLuei.

Pac4yerHo-rpadguyeckas padora (PT'P)

Tema «IIpoexkTnpoBaHNE UKIOHAY.

NunuBuayansunoe 3aganue (PI'P) coctouT u3 nByx yacTteii:

— TEOPETUYECKOMN YacTH;

— pacyeTHO-TpadUIEeCKON YaCTH.

[Ipu BHIMOTHEHUH TEOPETHUYECKON YacTW MHAMBHIYALHOTO 33JlaHUS HEOOXOAUMO pac-
CMOTPETH U MPOAHATU3UPOBATH CIEIYIOIINE BOIIPOCHI:

1) KoHCTpyKIHIO ¥ TIpETHA3HAUCHUE ITUKJIOHOB.

2)3aBUCHMOCTD 3(P(PEKTHBHOCTH ITUKJIOHOB MPU OYHUCTKE T'a30B OT TBEPABIX YACTHI[ OT HX
XapaKTEPUCTHK .

3)Uzyunts KiacCH(pUKAINIO IIUKIOHOB.

4)V3yunTh XapaKTEPUCTHUKH TBEP/IbIX YACTHII, YHOCUMBIX M3 TEXHOJOTUYECKHX alapaToB.

5)U3y4nTh KOHCTPYKIIMIO MBUIEBOTO 3aTBOPA.

6)OnpenenuTh yCTPONCTBA Uil YCTPAHCHHs Ha BBIXOJIE M3 IUKJIOHA BpalaTeIbHOTO
JIBYDKEHUS MOTOKA.
PacuetHo-Tpaduyeckas 4yacTh WHAMBUAYAILHOTO 3a/IaHUsl BBIMIOJIHAETCS 1O METOJUKE, H3J0-
JKEHHOM B CIEAYIOIIUX MU3AaHUAX:
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- Huxknonst HUMOI'A3 PykoBoasiue yka3zaHus 0 NIPOEKTUPOBaHUIO - Spocnasie,1970.

- Y4eOHO-METOMMUECKUI KOMIUIEKC «IKOJorus», Pacuer nmeHTpoOeKHOTO ITUKIOHHOTO TIbI-
neynasmuBarens, Bepcust 0.4 / coct. Kynmenua C.A. — ExatepunOypr : «YpalbCKuii Tocyaap-
CTBEHHBIN TexHUYECKu yHUBepcuteT - YIIN», 2009.

- Tumonun A.C. OCHOBBI KOHCTPYMPOBAHHUS U pacuyeTa XUMHUKO-TEXHOJIOTHYECKOTO U MIPUPO-
nooxpaHHoro odopynoBanus T.1-3.- Kanyra: M3-Bo H. ®. boukapesoii, 2002, 1.1-3.

Metoanyeckre yka3zaHHs K pacueTHO-Tpaduueckoil paboTe pa3MelieHbl B JabopaTopun
«ABTOMATU3MPOBAHHOI'O pacuera 00opymoBaHus HedTerazonepepadorkn» kadenpsr MAXII. B
YKa3aHHbIX METOJMYECKUX YKa3aHMSIX NPHUBEAECHBI BapUaHThl 3aJaHUN 110 ONPEIEICHUIO KOH-
CTpyKUUHU 1IMKJIOHA. Homep BapuaHTa 3a7aHus BHIOMPAETCS B COOTBETCTBUU CO CIIMCOYHBIM CO-
cTaBoM rpynnsl. ['padudeckas gactb paboTsl 0HOPMIIIETCS B BUJIE CXEMBI IIMKJIOHA U €T0 y3JI0B.

Kypcosas padora (KP)
Tema: «IIpoekTupoBanue TEII00OMEHHOIO arapaTa

Nunusuayansuoe 3aganue (KP) cocront us nByx yacreii:
— TEOPETHUYECKOH YacT;
— pacyeTHO-TpadUUYEeCKON YacTH.
[Ipy BBIMOTHEHUH TEOPETHUYECKON YacTH MHAWBHYabHOTO 33aJaHUs HEOOXOAUMO pac-
CMOTPETh U NMPOAHATU3UPOBATH CIICTYIOIINE BOTPOCHI:
1) KOHCTPYKIHMIO U MpeaHa3HAYeHHE KOKYXOTPYOUaThIX TEIIIOOOMEHHBIX arlapaToB.
2) Mertopl pacuera U IPOSKTUPOBAHUS KOXKYXOTPYOUAThIX TEINIOOOMEHHBIX alllaparos.

3) BiumsHHE XapaKTEPHUCTHUK KUIKHUX CPEJl HA KOHCTPYKIIHIO KOXKYXOTPyOUaThIX TEII000-
MEHHBIX aInaparoB.

4) OcoOeHHOCTH PUMEHEHHS MaTEPUAJIOB JIJIS K3TOTOBJICHHS KOXKYXOTPYOUaThIX TEII000-
MEHHBIX aInaparoB.

5) B03MOXHOCTH HMCHOJIB30BaHMSI OTEUECTBEHHBIX U 3apyOEKHBIX MaKETOB MPUKIAJ-
HBIX TIPOTPaMM IS pacueTa KOKyXOTpyOUaThIX TETUI00OMEHHBIX aIllapaTos.

IIpumepsl THIIOBBIX 3aIaHUI HA KYPCOBYIO padoTy.
Bapuanrt 1
CrpoeKTHpoBaTh OHOXOA0BOM KOXKYXOTpyOuaThlii TEII00OMeHHbIH armapar ¢ U-00pa3HbIMU TpY-
6amu ¢ quamerpoM koxyxa 500 mm, amuHoi TpyO 6000 MM, gaBiaenuem B Tpybax 3 Mlla, B koxyxe
—4 MITa.
Bapuanr 2
CrpoeKTHpOBaTh JABYXXOJ0BOH KOXKYXOTpyOUaThIii TeNJI000MEHHBIN anmapar ¢ IuiaBarouieif TojJoB-
KoM ¢ muameTpoM Koxkyxa 500 mm, aimHoit Tpy6 3000 MM, naBneHueM B Tpyoax 5 Mlla, B koxyxe —
4 MlTa.
Bapuanur 3
CrpoeKTHpoBaTh JBYXXOJIOBOW KOXKYXOTpyOuaThlif TEIIIOOOMEHHBIN ammapar ¢ HeroJBHKHBIMU
TpyOHBIMH pelIETKamMu ¢ AuameTpoM koxyxa 500 MM, muHoi Tpyd 6000 MM, 1aBieHueM B TpyOax
2 MIla, B koxxyxe — 4 Ml]a.

PacuerHo-rpaduyeckas yacTb MHAMBHIYAILHOTO 3aaHUsI BBINOJIHAETCS MO METOJMKE, U3-
JIO’KEHHOM B CIEAYIOIINX M3AAHUSX:
- Br16op nomyckaeMbIX HapsOKEHUH U MaTepUalloB XUMUYECKOTO 000PY/I0BaHMsI: METOINYe-
ckue ykazanus / cocT. : b.B.Illumkun. — Komcomonbck-ma-Amype : TOYBIIO «KHAT'TVY»,
2001. -31 c.
- KoxyxoTpyOHbIl Tem1o00MeHHUK: MeToauueckue ykazanus / cocT. : b.B.IIumkun. — Kom-
comonbck-Ha-AMype : TOYBIIO «KHAI'TY», 2004. — 16 c.
- Kwxuna A.B. TermmooOMennsie anmapatsl: yaeoroe mocodue. — CII6., CITI6TOU, 1996. - 40 c.
- Pacuerbl MalvMH M anmnapaTtoB XMMUYECKHX MPOU3BOACTB M He(TerazonepepaboTKu: yueoOH.
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nocob6ue / U.W.ITonukapos u 1p.- M.: Ansha-M, 2008.-720 c.

- Iumxkwua b.B. KorcTpynpoBanue u SKCIuTyaTalys TEIJIOOOMEHHBIX almaparoB: y4ed. moco-

6ue / nmkun b.B. — Komcomounbck-Ha-Amype : TOYBIIO «KHAT'TY», 2011.-128 c.

- Iumkun B.B. IIpounocTs 1 BuOpaius KoxKyxoTpyOUaThiX TEIIOOOMEHHBIX alnaparoB: y4ueo.

nocobue / llumxkun b.B. — Komcomonsck-ua-Amype : @BI'OY BIIO «KHAT'TY», 2013.-142 c.

- Amnmaparsl Teruiooomennsie. Karanor / coct. ['omoBaueB B.JI. u ap. — M. : AOOT «BHU-

NHED®TEMAI», 2001.- 89 c.

- Tumonun A.C. OCHOBBI KOHCTPYUPOBAHUS U pacueTa XUMHUKO-TEXHOJIOTMYECKOTO U MPUPOJI0-

oxpanHoro obopynoBanus T.1-3.- Kanyra: 3-so H. ®@. boukapesoii, 2002, 1.1-3.

- Jlunensuonnbiii maket «IIACCAT» komnanun HTII «TpyGompoBoa». JlaGoparopusi «ABTO-

MaTH3HPOBAHHOTO pacyeTa o0opyaoBaHus HedTerazonepepadoTkn» kadeapsr MAXII.
MeTtonuyeckue yka3zaHusi K KypcoBoil padoTe pa3melleHsl B Jaboparopuu «ABTOMATH-

3MpPOBAHHOTO pacuera obopynoBanus Hedrerasomnepepadborkn» kadeapsr MAXII. B ykazaHHBIX

METOJMYECKUX yKa3aHUSIX MPHUBEICHbI BApHAHTHI 33/IaHUM 110 OMpPEIeICHUI0 KOHCTPYKIUHU U K-

noHa. Homep BapuaHTa 3a1aHUs BBIOUPAETCS B COOTBETCTBUM CO CIIUCOYHBIM COCTABOM I'PYIIIIBI.

['padmyeckas yacte paboThl 0hopMIsieTCs B BUJIE YEPTEXKEH KOKYXOTpyOUaTOro TeriooOMeH-

HUKa U €r0 Y3JIOB.

KouTpoJbHble TeopeTHyecKre BOMPOCHI 1l co0ecel0BAHMS MPH 3all[UTe KYyPCOBOM
padoThI

1.Yem ompezensiercsi BHIOOp MaTepHaja TeII000MEHHOr0 armnapara?

2. Kakue BapuaHTBI pa3MelIeHus: TpyO B TEIUIOOOMEHHUKE CYIIECTBYIOT?

3. HauepTuTh cxeMy pa3BaiblOBKH TPYO B peLIECTKE.

4. Jlnst 4ero mpoBOIAUTCS TEPMOOOPaOOTKA TEIIIO0OMEHHOTO anmnapara?

5. Uro mpeaycMOTpeHO B KOHCTPYKIMH TEIJIOOOMEHHOTO ammapara Al ONpeieeHHs
CKOPOCTH KOPPO3HUH KOXKyXa?

6. Kak coOuparoT TeriooOMeHHbIH anmnapaT ¢ JMH30BbIM KOMIIEHCATOPOM?

7. Kak npoBOJIUTh ApeHaX MOJIOCTEN TEIII000MEHHOro amnmapara’?

8. Kak ocymiecTBisiercs 3aTskka (praHIIEBOIo COeIMHEHHs TEINIO0OMEHHOIO anmnapara’?

9. s uero HEOOXO0IMMA MEPUOANYECKAs YUCTKA TETUIOOOMEHHOTO anmnapara’?

10. [Touemy BuOpupyIOT TpyOB! B TEMII000MEHHOM amnmnapare?

11. Kak ocymiecTBUTh TEIIIOU3OIAIMIO TEMNIO00OMEHHOT0 anmnapara?

JK3aMeHANIMOHHBbIE BOoNPochI (8 cemecTp)
1.OcHoBHBIE 1Ienu u 3agaun kKypca MuAITHI.
2.Bb16op MaTepuanoB, IPUMEHSEMbIX ITPU U3TOTOBICHUH HE(PTEra30BoOM anmnaparypsl.
3. CneuunanbHele TpeOOBaHMs K MeTaiaM (TOJI3y4ecTh, pejaKcanus 1 Ap.) Ipu KOHCTPYHPOBa-
Hun MuAITHT .
4. Vcnionp30BaHKe IPU KOHCTPYUPOBAHUU allapaTOB YyT'yHOB, IIBETHBIX METAJUIOB,IIIACTUKOB.
5.TenmmooOMeHHbIe anmapatsl. Kiaccudukaiys mo HazHaueHUI0, POy padodnXx cpejl.
6. TerutooOmenHble annapaTsl. Kitaccuduxanus no )KecTKOCTH KOHCTPYKIIUH, YHCITY XO/I0B.
7.KoxyxoTpyOuaThie TETNIOOOMEHHHUKH KECTKOTO THUTIA.
8. BapuaHTbl KOXKYXOTpyOUaThIX TEMI000MEHHUKOB HEKECTKOTO THIIA.
9.TenmooOMeHHHK TpyOa B TpyoOe.
10.TermooOMeHHbIe anmapaThl BO3IyIITHOTO OXJIAXICHHSL.
11. Pacuer pusmveckux napaMeTpoB U THIPABINYECKUIN pacdeT TeII00OMEHHBIX allapaToB.
12.TenuoBoii pacyeT TemI000MEHHBIX allapaToB.
13. TlpegHa3zHaueHne U OCHOBHBIE XapaKTEPUCTHKH KOJIOHHBIX aIlllapaToB.
14. Knaccudukanus KOJIOHHBIX anmaparos.
15. OcHOBHBIE TUIIBI U XapaKTEPUCTHKHU TapEIbUaThIX KOJIOHHBIX aIIapaToB.
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16. KoHCTpyKIIMs ¥ IPUMEHEHHE KOJIMAUYKOBBIX U KJIallaHHBIX TapeJIoK .

17. KoHCTpyKIIMs M IPUMEHEHUE S —00pa3HbIX TapesoK U TAPENIOK TYHHEIbHBIMH KOJMAYKaMH.
18. KoHCTpyKIMS ¥ IPUMEHEHUE CUTYATBIX U PELIETYATBIX TAPEIIOK.

19. KackagHo- mpOMBIBHBIEC TapEJIKH.

20. KoHCTpyKIIMS ¥ KpUTEPUU pacueTa KOpIyca TapeabyaTod KOJIOHHBI.

21. YcTpolcTBO BBOJIA ChIPhS B TApEJIbUYATYIO KOJOHHY.

22. BpIBOJ KMJKOTO ¥ Ta30BOT0 MPOAYKTA U3 TAPEIb4aTO KOJOHHBI.

23. O61mue peKkoOMeHJaluy 10 BEIOOPY TapesioK KOJOHHBIX araparos.

24. MexaHUYeCKU pacyeT Tapesok.

25. OnpeneneHne OCHOBHBIX KOHCTPYKTHBHBIX IAPAMETPOB TAPEIbYaThIX KOJIOHH.
26. I'mapomMexaHnYeCcKui pacyeT Tapeab4yaThbiX KOJIOHH.

27. KoHCTpyKIIMs HACAJOYHBIX KOJIOHHBIX allapaToB.

28.PerynsipHble U HEPETYJIIPHbIE TUIIBI HACAIOK.

29. Opocurenu HacaJOYHbIX KOJIOHHBIX aIlllapaToB.

30. 'ugpomMexaHUueCKHil pacyeT HacaJ0YHOr0 KOJIOHHOTO arlapara.

31. Ilepepacnpenenurenu 1 OTOOMHUKN HAcaJOYHBIX KOJIOHHBIX alaparoB.
32. CuTyaras 3KCTPaKIMOHHAs KOJIOHHA.

33.POTOpHBIE SKCTPAKLIMOHHBIE KOJIOHHBI.

34. DKCTpaKIMOHHBIE KOJIOHHBI: BUOPALIMOHHBIE, C THEBMAaTUUYECKON CUCTEMOM.
35. LlenTpoOexHble KaMEpHbIE HIKCTPAKLIMOHHBIE allaparhl.

36. Tpy6uartbie neun. KoHCTpYKTHUBHbBIE U TEXHOJOTUYECKUE TPU3HAKH.

37. PacueT 1 KOHCTPYKLIMS KapKaca TpyO4arToil meyu.

38. I'openku Tpyouarsix neuet. Knaccudukanmus.

39. l'openku tuna I'TI u I'B.

40. IN'openka st 6eCIIAMEHHOTO CKUTAHUSI.

41. ITanenbHas ropenka.

42. Yameobpa3Has Topeka.

43. becruiameHHas 1ieneBasi TOpelka.

44. I'a30Ma3yTHas ropeska.

45. DMyJIbCHOHEHO-BUXPEBask TOPEIIKA.

46. PeakTop KaTaJIUTHYECKOTO KPEKUHTA C ABMXKYIIMMCS KaTalu3aTopoM.

477. PerenepaTop ¢ JBMKYLIUMCS KaTaJIN3aTOPOM.

48. PeakTop KaTaJUTHYECKOTO pU(POpPMHHTa C paAHaIbHBIM JIBUKEHUEM ChIPbS.
49. PeakTop KaTaJIMTHYECKOTO PUPOPMHUHTA C aKCHATIBHBIM JIBUKEHHUEM ChIPbS.
50. PeakiimoHHble KaMepbl YCTAHOBOK KOKCOBaHUSI.

51. PeakTop rugpokpeKuHra.

52 Knaccuduxanus anmapaTos JUisl CYIIKH MaTepHaIoB.

53. KonBekTuBHbIE OapabaHHbIE CYLIMIIKH.

54. TyHenbHbIE CYIINUIIKH.

55. JIeHTOYHBIE CYLINIIKU.

56. IleTneBas cymmnika.

57. Cymika B MCEBI00KHKEHHOM CJIO€.

58. PacnipuinTenbHAas CyHIINIIKA.

59 KonnykTuBHas BaiblieBas CyLIMIIKA.

60 BiusiHME CBOMCTB MaTEpHAIOB HA UHTEHCUBHOCTD CYILIKH.

PexoMeHamuu o OTJCIBHBIM BHJIAM JESATSIILHOCTH CTYJCHTOB MPUBEICHBI B MIPHIIOKE-
HuA Tadnune 4.

Ta6J'II/II_Ia 4 Mertoauueckue YKa3aHus K OTACIIBHBIM BUJAM JICATCIIBHOCTU

Buj yyeOHOro 3ansiTUs Opranu3anus AeITeJIbHOCTH CTYAEHTA

Jlexmus Hanucanne KoHCHEKTa JIEKIHM: KpaTKo, CXEMAaTU4YHO, IMOCJIICO0BA-
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TEJIbHO (PUKCHPOBATH OCHOBHBIE MOJIOKEHHUSI, POPMYTUPOBKH, BbI-
Bozabl. [loMedars BakHbIE MBICIH. BBIIEIATH KIIIOYEBBIE CIIOBA,
TepMuHbL. [lenaTb NOMETKHM Ha BOIIpOcax, TEPMUHaX, OJOKax B
TEKCTE, KOTOPBIE BBI3BIBAIOT 3aTPYAHEHUS, ITOCIIE YEr0 I10CTapaTh-
Cs HAWTU OTBET B PEKOMEHAyeMOM iureparype. Ecinu orBeT He
HailzieH, TO Ha KOHCYJIbTalluK OOPaTUThCA K IIPENOIaBaTesto

HpaKTI/I‘-IeCKOG 3aHATUC

3HAKOMCTBO C TEMOH U IIeNIbI0 TaOOPaTOpPHOU paboTHI. Y CBOCHHE
OCHOBHBIX TEOPETHUYECKUX CBEIEHHI 10 TeMe paboTsl. [IpoBeme-
HHUE PAcYETOB MO0 METOJAUKE, U3JIOKECHHON B METOJUYECKUX yKa3a-
HUSAX MOJ HaOmrojeHueM mpenoaasarens. OOpaboTka moydeH-
HBIX JIaHHBIX ¥ 0()OpMIIEHUE OTYEeTa. 3aluTa MPaKTHIECKoi pado-
TBI.

CamocrosrenbHas pabora

st 6onee TayOOKOTO M3YyUEHHS pa3esioB IUCIHILIMHBI Tpeay-
CMOTPEHBI OT/JENIbHBIE BU/IbI CAMOCTOATENBHOM paboThI:
— U3y4YEHHE TEOPETUUECKUX Pa3eIOB JUCLUIUINHBL
— TIOJrOTOBKA OTYETOB IO MPAKTUIECKUM paboTaM U K MX 3aIlHTE;
— BBINIOJIHEHHE U 3aIlUTa pacyeTHoO-Tpadudeckor padbotsl (PI'P);
— BBITIOJTHEHHE U 3a1uTa KypcoBoid padoTtsl (KP).




