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DopMa KOHTPOJIS KII, Hroro
Bupa 3anstuid 9K3aMEH
Jlexknuu 4 4
JlaGopaTopHbie 4 4
[TpakTrueckue 4 4
PyKkoBOJICTBO: KypCOBBIE MPOCKTHI 1,5 1,5
[IpomexyTouHas aTTecTanus 0,35 0,35
KonTaktHas pabota 13,85 13,85
CamocTosaTenpHas paborta 157,5 157,5
KonTponb 8,65 8,65
Hroro 180 180
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Pabouas nmporpamma qUCHMIUIMHBL cocTaBieHa Ha ocHoBaHuu @I'OC BO u yuebHOro riasa
HanpasiieHuss 1noaArotoBku 19.03.04 TexHonoruss NpoAyKUMH U OpraHu3anus OOIIECTBEHHOI'O
MUTAHUA

Cpok aeiicTBusi padoueii MporpaMMbl JUCHMILIMHBI 10 «31» aBrycra 2025 r.

YTBEPXXJIEHO

Ha 3acenanuu kadenpsl « TeXHOIOTUH ITPOU3BOICTBRA MUIIEBON MPOIYKIIMHA U OPTraHU3ALHS
0OLIECTBEHHOTO ITUTAHUS

(mpotokon 3aceqanus Ne 1 ot «03» centsiops 2019 ).



1. Ileab ocBOeHHS TUCITUILIHHDBI

HGJIL OCBOCHHUA MOUCHUIINIMHBI — TMOJYUYCHUC CTYIACHTAMU 3HaHUH B o00JIacTu TCOpHUU
pa3MyHBIX  IPOLECCOB  IMMIIEBOM  TEXHOJOIMH, [PUHLMIIOB  YCTPOMCTBA M  METOJOB
IMPOCKTUPOBAHUA alllapaTOB W MalllMH, HUCIHOJIB3YCMBIX IJISI pCaIM3allMi I3TUX IIPOLCCCOB B
YCIIOBUSIX peabHOI0 MPOU3BOJCTBA C MAKCUMAIbHOU 3(h(PEeKTUBHOCTHIO.

2. Mecro aucunminnsl B ctpykrype OIIOIT BO

JlMcUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOPBIX Oaszupyercs JaHHas AMCLUILIMHA:
«Bpicmas matemartukay, «Pusuka», «mwxeHepHas rpaduka», «MexaHukay, «O00pymoBaHUE
HPEeIIpPUATHI 00LIECTBEHHOIO MUTAHUsY, «YueOHas MpaKkTukay, «IIpou3BOJCTBEHHAs MPAKTUKA.

JIMCIUIIIMHBL U TPAKTUKH, JUISI KOTOPHIX OCBOCHHE JAHHON JUCUUIUIMHBI HEOOXOAUMO Kak
npeAumecTByromee: «TeXHONOTUs MUINEBBIX NPOU3BOACTB HA  MNPEANPHUITHIX  MHUIIEBOU
MPOMBINIIEHHOCTHY, «[IpoekTHpoBaHue NpeAnpusTUil OOIIECTBEHHOTO NHUTaHUsA», «TexHomorus
MIPOJIYKTOB OBICTPOTO IPUTOTOBIICHHUS».

3. Ilnanupyemble pe3yabTaThbl 00y4eHHsI

dDopmupyeMbie H
KOHTpPOJINpyeMble Humkarope! AOCTHAREHIA [Inanupyemble pe3yJbTaThl
KOMMETEeHIHH IKOMIIETEHIUTH o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko ¥ HANMEHOBAHUE)

I'oToBHOCTB - 3HaTh:

AKCILTYaTUPOBATh - COCTOSIHUE W TICPCIIEKTUBBI Pa3BUTHS

pa3IuyYHbIe BU/IBI COBPEMEHHBIX almapaToB U MallWH B

TEXHOJIOTMYECKOTO n3y4aeMon oTpaciu MALIEBOMN

000pyn0oBaHUs B MIPOMBINIIICHHOCTH;

COOTBETCTBUH c - DKCTUTYyaTaI[HOHHYIO JOKYMEHTAITUIO

TpeOOBaHUSIMU  TEXHUKH Y JOKYMEHTAIIHMIO 110 TEXHUKE

0€301MacHOCTH Pa3HBIX 0€301acHOCTH.

KJIaCCOB NPEAIPUATHI YMeTs:

nurtanus (OI1K-4) - BBIIOJHATH OCHOBHBIE pacdeTbl U
COCTaBJIATh HEOOXOIUMYIO
TEXHUYECKYIO JOKYMEHTAIIHIO
TE€XHOJIOTMYECKHUX MPOIECCOB;
- TIONB30BaThCA  TEXHUYECKUMU
YCIOBUSIMU M CTaHIapTaMH  Ha
TEXHOJIOTHYECKUE IPOIIECCHI u
anmnaparsl;
- SKCIUTYaTUPOBATh PA3INYHbIC BUIIBI
anmnaparoB U 000pYyAOBaHUS
Bnaners:
- HaBBIKAMH DKCILUTyaTaIlN
pa3IMYHBIX BUAOB MAlINH U
anmapaToB MHIIEBBIX TPOU3BOJICTB

I'oToBHOCTH - 3HaTh:

yCTaHaBIUBATh U - TEXHOJIOTHUECKHUE MPOLIECCHI

OTIPENIeNATH TIPUOPHUTETHI B MIPOU3BOJICTBA MPOIYKIIUU

cdepe Npou3BOJCTBA (ruapoMexaHudecKHe, MeXaHHYecKue,




dDopmupyeMbie U
KOHTPOJIMpyeMble
KOMIIETEHI[HH
(KOJ 1 HAUMEHOBAHME)

HNHAuKATOPbI 10CTHKEHUS
KOMIIeTeHIIu I
(Ko ¥ HAMMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
00yueHus

MPOAYKIMH TUTaHUS,
00OCHOBBIBATh IPUHATHE
KOHKPETHOI'O
TEXHUYECKOIO PEILEHUS
IIpH pa3paboTKe HOBBIX
TEXHOJIOTUYECKHUX
IIPOLIECCOB MPOU3BOJICTBA
IIPOLYKIIVM TUTAHUS;
BbIOMpATh TEXHUYECKHE
CPEJIICTBA U TEXHOJIOTUH C
Y4E€TOM JKOJIOTHYECKUX
IOCJIENCTBUI UX
npumenenus (I1K-4)

TEIUIOBBIC, MACCOOOMECHHBIE)
-[IPUHIIAITBI PAOOTHI U YCTPOHCTBO
OTACJ/IbHBIX MAIlIMH U aIlllapaToOB U
OCHOBBI X pacueTa

YMeTh:

- HAXOJIUTh ONTUMAJILHBIE U
paIrMOHAIbHBIC TEXHUYECKUE PEIKUMBI
OCYIIECTBIEHUS OCHOBHBIX
IIPOIIECCOB IMHILEBBIX MPOU3BOJICTB,
BBISIBJISITH OCHOBHEIC (DAKTOPBI,
OTIPEICTISIONINE CKOPOCTh
TEXHOJIOTHYECKOT0 Mpolecca

- MPOBOAUTH CPABHUTEIBHBIA aHAIN3
KOHCTPYKTHUBHBIX PEIICHUM;

- BBIOMpATh TEXHUYECKHE CPEACTBA U
TEXHOJIOTHH MUIIEBBIX IPOU3BOJICTB

Bnanerts:

'COBpeMCHHBIMI/I I/IH(bOpMaI_[I/IOHHBIMI/I
TEXHOJIOTHSIMH;

- METOJIaMH pacueTa 000pYyAOBaHUS




4. CTpyKTYypa M coep:KaHue TUCHUIIAHbBI

DopMbI TEKYLIET0

Bun N KOHTPOJISA
Monyas . HaumeHnoBaHue TeM 3aHATHIA
(pasmea) yueOHoit (yaeGHoii paoTs:) Kype |O0Bem, uy.| banabl | UHTEpaKTHB, 4. | (HAMMeHOBaHHe
padoThbI OLICHOYHOI'0
cpeacTsa)
Monayns 1 [Jlex 1 Baenenue. Knaccudukamus OCHOBHBIX 4 0,66 5 - BrimonaeHne
MPOIIECCOB MTPOMEKYTOYHOTO
recta Ne |
Jlek 2 Marematuueckoe u ¢buznueckoe 4 0,66 5 - Boinonnenue
MO/JICITUPOBAHUE. MTPOMEKYTOYHOTO
tecta No 2
JIex 3 I'mppaBnuueckre W THIPOJAMHAMHYECKHUE 4 0,66 5 - BrimonHeHue
TIPOIIECCHI MTPOMEKYTOYHOTO
recta Ne 3
Jlek 4 MexaHudeckue Mmpoiecchl 4 0,66 5 - Brinonnenue
IPOMEKYTOUHOTO
tecta Ne 4
Jlek 5 TerutoBbIe Mpo1ecChl 4 0,66 5 - BrimonHeHue
MPOMEKYTOUHOTO
recra Ne 5
Jlek 6 MaccooOMeHHBIE TPOTIECCHI 4 0,7 5 - Brimonnenue
MIPOMEXKYTOUYHOTO
Tecta No 6
IIp 1 Pacuer KOXyxOoTpyOHOro TEMI00OMEHHOIO 4 4 15 - OTuer no
arrapara [IPAKTUYECKOU
pabote
Jla6 1 BupryanbpHas nabopatopHas pabora 4 4 15 - Otuer o
«3yueHnne  mpormecca  WU3MEIBUYCHHS B maboparopHoit paboTe
MOJIOTKOBOU JPOOHIIKE)
Cp N3yuenne  TeopeTHyeckoro - marepuana. 4 157,5 - -

OdopmiieHne oTyeta MO MPAKTUYECKUM U
nabopatopHsiM  paboram. PaGora Han




DopMbI TEKYLIET0

Bun . KOHTPOJIS
Monyasb . HanmenoBanue Tem 3aHATHI
yueOHoit N Kype |[O0bem,u. bamabl | UHTepakTHB, 4. | (HaMMeHOBaHHMe
(pa3znen) (yueOHoli padoThbI)
padoThbI OLICHOYHOI'0
cpeacTBa)
KYPCOBBIM IPOEKTOM
KPII Kypcogoii mpoekt 4 1,5 (100) - [MosicuuTenpHast
3amnucKa KypcoBOIo
MPOEKTa, 2 YyepTexa
dbopmata Al
ITA 4 0,35 - - -
Utorossiit 4 - 40 - -
TECT
Kontpoub 4 8,65 - - -
Hroro:) 180 100




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

JucranionHoe oOydyeHHe — H3ydyeHue Kypca (y4eOHOW AMCUUIUIMHBI) IOCPEICTBOM
ANEKTPOHHBIX y4eOHO-METOJIMYECKUX MAaTepHualioB, pa3MEUICHHbIX B oOywaromeil cpeae c¢
HCII0JIb30BAaHUEM KOMIIBIOTEPA, OAKIIOUEHHOTO K CETH UHTEPHET

6. MeToauueckue YKa3aHus 10 OCBOCHHUIO JUCHHUIIVIMHBI

B nporecce ocBoeHMsI JEKIIMOHHOTO MaTepHala CTYACHT U3y4aeT COOTBETCTBYIOUIYIO TEMY
JIEKLUU T0 JIUTEPaTypPHBIM UCTOYHHKAM YKa3aHHBIM B OCHOBHOM U JJOTIOJIHUTEIBHON JIUTEPATYPE.
OT4eThl 0 MPAKTUYECKUM 3aHATUSAM JOJKHBI COJEPIKATh!
- TUTYJIbHBINA JIUCT
- eJIb U 3a/1a4¥ PAKTUYECKOMN paboThI
- KpaTKyIO TEOPHUIO B COOTBETCTBUU C 3aJaHUEM
- pacueTsl
-BBIBOJI
OT4eThl 110 Ta0OpaTOPHBIM PAOOTaM OJIKHBI COJEPIKATH:
- TUTYJIbHBINA JIUCT
- eJIb U 3a/1a4¥ JabopaTopHOU paboThI
- KpaTKyIO TEOPHUIO B COOTBETCTBHUH C 3a/1aHUEM
- pe3yNbTaThl UCCIIEIOBAHUS U PACUEThI
-BBIBOJI
KypcoBoii npoext no aucuurinie «IIporecce u anmapathl MUMIEBBIX TPOU3BOACTBY» COCTOUT
U3 TOSICHUTEILHOW 3amucku o0beMoM oT 20 mo 40 cTpaHWIl CTaHIAPTHOTO TICYATHOTO TEKCTa
(mapamMeTpbl CTpaHUIlbl, ab3ana, mpUdTa AOHKHBI ObITh CIECAYIOUIUMU: OPUEHTAIMS CTPAHUIBI —
KHWKHAS; TOJKHBI COOJIOAAThCS CIIEeYIOIINE pa3Mephl Moiel - mpaBoe He MeHee 10 MM, BepxHee
u HuxkHee He MeHee 20 mm, neBoe He MeHee 30 mm;ab3al — orcTyn 1,25 cM; TEKCT paciipeesieH mo
mupune; uHtepBan — 1,5; mpupt —TimesNewRoman, oObrunbiii, 14 kernb (pa3mep), LBET—
TEKCTOBBIX CHMBOJIOB — YEPHBIil) u rpaduueckoir vactu (2 uyepreka Qopmara Al).
OpuUrHHAJIBHOCTH TEKCTa JA0KHA ObITh HE MeHee 50%. Hike npuBeeHbl cofepkaHrue U MOPsI0K
oopmienus.
. TurynbHbIA
. 3ajaHue Ha MPOCKTUPOBAHUE
. COIEPXXAHUE
o BBEJIEHUE
J OcHoBHast yacTh (pa3/enbl, I1aBbl PA0OTHI, HAPUMED: KIacCUPUKALIUS,
TEXHOJIOTHYECKasi CXeMa, YCTPOMCTBO U MPUHLIUI pa0OThI, TEXHUUECKHE XapaKTEPUCTHKH, pacyeT
OCHOBHBIX TTAPAaMETPOB, YCIOBUS MOHTa)Ka, TEXHUKA O€30MaCHOCTH MPU AKCIUTyaTaIlH U T.I1.).
. 3AKJIFOYEHUE (BbIBOMBI U MIPEATIOKEHUS ).
o CIIMCOK UCIIOJIb30OBAHHbBIX NCTOYHHUKOB
. I[MPUJIOXXEHUA
I'padmueckas yacTh KypcoBoro npoekTa Boinonnsercs B nporpamme KOMPAS, popmat Al.
['padpuaeckast 4acTh KypCOBOTO MTPOCKTA COJIEPKHUT 2 YEPTEKa:
1) TexHonmoruueckasi cxema (JIUHUSA).
2) Konctpykius nccneayemoro anmaparta (M TEXHOJIOTHS TPOU3BOCTBA MPOTYKTa)



7. OneHo4YHbIE CPeACTBA

7.1. IIacnopT OLIEeHOYHBIX CPeJACTB

Kype Kox koHTpO/IMpyemMoii KOMIIeTeHIM U HaumeHoBanue
(W1M ee YaCTH) OIICHOYHOI'0 CpeIcTBa

4 I'oroBHOCTB sKkcIuryaTupoBaTh | Tectsr Ne 1-4
pasMuHble BBl TeXHOJorudeckoro | Bompocsl k sk3ameny Ne 6, 8,10,12,19,28
o0opynoBanuss B coorBercTBUM ¢ | IIpakTnueckas pabora 1
TpeOOBaHUSIMU TEXHUKH O€30MacCHOCTH
pa3sHbIX KJIACCOB MPEATPUATHI
nutanus (OT1K-4)

4 ['oToBHOCTH ycTaHABIMBATH U Bomnpocsr k sk3ameny Ne 1-5, 7, 9, 11, 13-
OTIPEICTISATh IPUOPUTETHI B cepe 18, 20-17, 29,30.
MIPOU3BO/ICTBA MPOAYKIIUY TUTAHUS, JlaboparopHas padoTa 1

00O0CHOBBIBAaTh MPUHITHE KOHKPETHOTO
TEXHUYECKOTO PELICHUS TIPH
pa3paboTKe HOBBIX TEXHOJIOTMYECKUX
HPOLIECCOB IPOU3BOACTBA IPOTYKIIUH
MUTaHKS; BEIOMPATh TEXHUYECKUE
CpPE/ICTBA U TEXHOJOTHH C YIETOM
9KOJIOTMYECKUX MOCIEACTBUI NX
npumenenus (ITK-4)

7.2. TunoBblie 3a/laHusl WJINK UHBIC MaTEpHUaJbI, HCOﬁXOIII/IMI)Ie JISl TEKYIIEIr0o KOHTPOJIA

7.2.1. Kypcosoii npoexkT

(Haumenosanue oyeHouHo20 cpeocmea)

TeMbI KYpCOBBIX IPOEKTOB

Ne i/ TeMbl
1 PacueT 0CHOBHBIX MapamMeTpoOB NMaCTEpU3aTOPA
2 PacdeT 0CHOBHBIX MapamMeTpoB cenaparopa
3 PacdeT 0CHOBHBIX MapamMeTpoB TOMOT€HU3aTOpa
4 PacyeT 0CHOBHBIX MapaMeTPOB KOKYXOTPYOHOTO TEIIIOOOMEHHOTO ammapara
5 [IpoexTupoBanue TEXHOJIOTHYCCKOM JTUHUU o MPOU3BOACTBY MOJIOKa
MACTEPU30BAHHOTO.
6 [IpoekTrpoBaHrE TEXHOJOTHUYECKON JJUHUHU 110 MPOU3BOJICTBY ChIpA.
7 [IpoekTrpoBaHrEe TEXHOJOTHYECKON JJMHUHU 110 MPOU3BOACTBY TBOPOTA.
KpaTkoe onucanue u perjiaMeHT BbINOJTHEHUSA
[TepBas Tema Pexomennyemslie pasaensl Hcxonaubple JaHHBIC O
OykBa KypCOBOTO KypCOBOI'O MIPOEKTa pacdeToB
bamunnn MIPOEKTA
AB,B,I’ Pacuer BEJIEHHUE SI6104YHBIH COK.
OCHOBHBIX 1. Knaccuduxamnus ty =92°C
napamMeTpoB nacrepusaTopos npumensemsix | [IponsBogurensnocts W=1,5

nacTepusaropa B ITUIIIEBOM MPOMBIIUIEHHOCTH | KI/C. HauanbHas




2.  TexHonormueckas JUHHS
MIPOU3BOJICTBA MOJIOKA (OIHCATh
Ha3HAYCHUE,
MOCIIeIOBATENILHOCTD, CXEMY,
MECTO IMacTepu3aTopa U ero
Ha3HAYCHHUE B TAHHOU JIUHUU U
T.11.) Ecniu Bamu BeIOpaH
MacTepu3aTop He JUIsl MOJIOKa, a
JOITYCTUM, JUTSL JPYTOT0O
MUIIEBOTO MPOIYKTA,
TO,CJIEIOBATEIBHO, JTHHUIO
OTIHCHIBAETE JIJISl BAIIIETO
MPOIYKTA.

3. Pacder oCHOBHBIX
napaMeTpoB MacTepru3aTopa

temneparypa coka t,=14 °C,
KOHEYHas (mocne
OXJIAXKICHHUS ) =20 °C.
Koapduuuent perenepanuu
E=0,75.

3AKJIIOUEHUE
CITMCOK UCIIOJIb3YEMBbIX
NCTOYHHUKOB
I[TPUJIOXKEHUE
JLE, K3 Pacuer BEJIEHUE [TorrpaBouHBII
OCHOBHBIX 1Knaccudukanus cenapatopon koa¢ppunuent =0,42
rapamMeTpoB IIPUMEHSAEMBIX B IIUIIECBOMI z=101; o = 53 rpaz;
cemaparopa MPOMBIIIUIEHHOCTH Rs=0,14m; Ry=0,04M;
2 TexHomornueckas TUHUSA d=0,75*103; po =960
MIPOM3BOJICTBA CIUBOK (OTHCATh KT/MS; prax = 1030Kr/M>; ps=
Ha3HAuYCHHE, 1,23xr/m%;1.=5,4-10 ITa c;
MTOCJICIOBATEIILHOCTD, CXEMY, N+=0,38; Mux=0,3;
MECTO ceraparopa u ero w=660pan/c; R;=0,075m;
Ha3HAYCHHE B JAaHHOU JIMHUH U r=0,015m; F=0,218 m?; n
T.11.) Ecniu Bamu BeIOpan tpenust =0,3; G=156 kr;
BO3IYIIHBINA CemapaTop, To, H=0,12 m, v=104 Mm/c.
CJICI0BATENIbHO, JIMHUIO [TnoTHOCTB, COnEpKaHuE
OIMCHIBACTE IS BAIIETO KUpa BBIOUpaeM B
MIPOYKTA. COOTBETCTBHH C BaIlIM
3PacyeT OCHOBHBIX IMapaMeTpOB MIPOTYKTOM TIO
cernaparopa CIIPABOYHBIM TaOJIHUIIAM.
3AKJIIOUEHUE
CIIMCOK HCIIOJIb3YEMbIX
NCTOUYHHMKOB
I[MPUJIOXKEHUE
NK,JLM | Pacuer BEJIEHUE d=0,04 m; s= 0,04 m; n=
OCHOBHBIX 1 Knaccudukamms 140 munt; z =3;
apaMeTpoB FOMOT'€HU3aTOPOB P=4200011a
TOMOTEHH3ATOP MPUMEHSEMBIX B MHUIIECBON [T10THOCTB TIPOIYKTA U €r0
a MIPOMBIIIIICHHOCTH YACTHHYIO TeIJIOEMKOCTh

2 TexHonoruueckas JTHHUS
MPOU3BOJCTBA (OINHUCATH
Ha3Ha4YeHHeE,
MIOCJIEIOBATENbHOCTD, CXEMY,
MECTO TOMOTE€HH3aTOpa U €T
HA3HAYCHHE B JIAaHHOW JIMHUU U
T.11.)

oIpeseisieM 10
CTIPaBOYHBIM Ta0JIUIAM B
3aBUCHMOCTH OT IIPOAYKTA,
KOTOPBIN BbI IIOJIBEpraere
TOMOT€HM3ALUH.




3 Pacuer 0CHOBHEBIX
napamMeTpoB rOMOTEHH3ATOpa

3AKJIFOYEHUE
CIIMCOK UCIIOJIB3YEMBIX
NCTOYHUMKOB
[MPUJIOXEHUME
H,O,ILP Pacuer BEJIEHHE [Tpon3BOAUTENBLHOCTD
OCHOBHBIX 1 Knaccudukauus Q=14,5 MBt
napamMeTpoB TENI000MEHHBIX aNnapaToB Hauanenas TeMIIepaTypa
KOXYXOTPYOHOI' |  mipuMeHsSEeMBIX B ITUIIEBOM rperomieit Boawl t'1 = 145°C,
0 MPOMBIIIUIEHHOCTH KOHCYHas TeMIICpaTypa
TEIIIOOOMEHHOT | 9 KOHCTpYKIHS, TIPHHIATI rperomei Boasl t1 = 92 °C,
0 amnmnapara paGOTbI KOKYXOTPYOHOTO HauanbHas  TEMIEpatypa
TEIIO0OMEHHOTIO anmapara HarpesaeMoii Bojibl 2 = 4 °C,
3 Pacuer OCHOBHBIX KOHeqHas ~  TeMreparypa
[apaMeTpoB IO{arpeBaeMon Boabl t2 = 73
3AKJTIOYEHVE C
CIINCOK UCIIOJIB3YEMBIX
NCTOYHMKOB
IMPUJIOXEHUE
CT,V,® | IlpoektupoBan BBEJIEHUE 22000 xr MoJIoKa
ue 1 AccoptumeHT MacTepU30BaHHOTO,
TEXHOJIOTMYECK npousBoaumoro B Poccuiickoit KUPHOCTBIO 3,2%
Ol TUHUH 110 @denepani MOJIOKa Bce nanHbie cBs3aHHBIE C
IIPOU3BOJCTBY 2 (O0630p COBpPEMEHHBIX IJIOTHOCTBIO, JKUPHOCTHIO
MOJIOKa TEXHOJIOTUYECKHUX JTMHUN U3 CIIPaBOYHBIX TaOIUI]
acTepU30BaHH MIPOU3BOJICTBA MOJIOKA COOTBETCTBYIOIIHX
oro. 3 PacueT 0OCHOBHOTO CBHIpBS U JAHHOMY MPOJIYKTY.
BCIIOMOTATEJIbHBIX MAaTEPHUAIOB
4 Tlokazarenu KauecTBa U
0e30macHOCTH
3AKJIIOYEHUE
CIINCOK UCIOJIB3YEMbBIX
NCTOYHMKOB
I[MPUJIOXEHUE
X, IL,Y,1I | [TpoexTrpoBaH BBEJIEHUE 500 kr cbipa
ue 1 Knaccuduxanus u «Poccuiickoro»
TEXHOJOTHYECK ACCOPTUMEHT Bce nannble cBs3aHHBIE C
Ol IMHUU 110 2 (O0630p COBpPEMEHHBIX IJIOTHOCTBIO, KUPHOCTBIO
MIPOU3BOJICTBY TE€XHOJIOTMYECKHUX JTMHUN U3 CIIPaBOYHBIX TaOJIHI]
CchIpa. IPOM3BOJICTBA ChIpa COOTBETCTBYIOLIHX
3 PacueT 0OCHOBHOTO CBHIpBS U JAHHOMY TPOJYKTY.
BCIIOMOTATEJIbHBIX MAaTePUAJIOB
4 Tlokazarenu KauecTBa U
0€3011aCHOCTH
3AKJIIOYEHUE
CIINCOK UCIIOJIB3YEMBIX
NCTOYHMKOB
[MTPUJIOXXEHUE
1,2,}0,4 | IlpoexktupoBan BBEJIEHUE 700 xr TBOpOTA,
ue 1 AccoptumeHT KUPHOCTBIO 9%
TEXHOJIOTUYECK Ipou3BoAUMOro B Poccuiickoi Bce naHHbIE CBSI3aHHBIE C




Ol JINHUY 110 ®denepanuiv TBOpOra IJIOTHOCTBIO, ) KUPHOCTHIO

MIPOU3BOJACTBY 2 0O0630p COBpEMEHHBIX U3 CIIPABOYHBIX TaOIHI]
TBOpOTa. TEXHOJIOTUYECKUX JTMHUN COOTBETCTBYIOIIIX
MIPOU3BOJICTBA TBOPOTA JAHHOMY TPOJYKTY.

3 PacueT 0CHOBHOTO CHIPBS H
BCIIOMOTI'aTCJIbHBIX MaTepI/IaJIOB
4 Tloka3zaTelM KadyecTBa U
0e3omacHOCTH
3AKJIIOUEHUE

CIIMCOK UCIIOJIB3YEMBIX
NCTOUYHHUKOB
TTPUJIOXXKEHUE

KypcoBoil MpoeKT BBIMONHSAETCS B TEUEHUU CEMECTpa, OICHKA BBICTABISETCS B IMEPUOJ
JK3aMEHAIIMOHHON CECCUMU.

Kpurepun onenku:

Onenku Kpurepun u HOpMbI OLICHKH

«OTIUYHOY BBICTABJISIETCSL CTYICHTY, €CJIH B OSCHUTEIBFHON 3aIIHCKEe KYPCOBOTO
MPOEKTA M3JI0KECHBI BCE COCTABIIAIOIINE 3aJaHNs; TIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHHUI 00 00bEKTE U3yUCHHUS,
J0Ka3aTeJIbHO PACKPBITH OCHOBHBIE TIOIOKEHHS (CBOOOIHO
OTIEpUPYET MOHATUAMU, TEPMUHAMH, U JIP.); IPOU3BEICHBI
NpaBUWIBHBIE PACUYETHI; B OTBETE OTCIICKUBACTCS YETKas CTPYKTYDa,
BBICTPOEHHAS B JIOTMUYECKOW MOCIEJ0BATEIIbHOCTH, HATMYHE 2
yeprexen popmara Al

«XOpOILO» BBICTABIICTCA CTYJCHTY, €CIIU BIOSICHUTEIHHON 3alUCKE KYPCOBOTO
MIPOEKTA U3JI0KEHBI TPAKTUYECKH BCE COCTABIISAIONINE 3aJaHus,
MOKa3aHO YMEHHE BBIJCINUTh CYIIECTBEHHBIE U HECYIIIECTBEHHbBIE
MOMEHTBI MaTepHalia; OTBET YETKO CTPYKTYPUPOBaH, BHICTPOEH B
JIOTUYECKOU MOCIIeA0BATEILHOCTH, U3JI0KEH JTUTEPATYPHBIM
TPAMOTHBIM SI3BIKOM; OJTHAKO OBLIN JAOIMYIICHBl HETOYHOCTHU B
pacueTax; Hamuuue 2 yeptexeit popmara Al

«YAOBJIETBOPUTEIIHO» | CTABUTCS, €CIU B MIOSCHUTENIBHOM 3aIIMCKE KypCOBOIO ITPOEKTa
U3JI0’KEHBI HE BCE COCTABIISIONINE 33/1aHUs, J]aH HETIONHbII OTBET Ha
IIOCTABJIEHHBIN BOIPOC, JIOTUKA U TIOCIEA0BATENBHOCTD U3JI0KECHUS
MMEIOT HEKOTOPbIE HapyIIEeHHUs, AOMYILEHbI OIUOKH B pacueTax;
Hasimuue | yeptexa gopmara Al

«HCYIOBJICTBOPUTCIIBHO» CTaBUTCA, C€CJIN B MOSICHUTEILHON 3aIlliCKe KYpPCOBOI'O IIPOCKTa
H3JI0KCHBI HE BCC COCTABJIAKOINUC 3aJaHUs, JaH HEIIOJIHBIN OTBET Ha
IIOCTaBJICHHBIM BOIIPOC, MOOMYHICHBI CYINICCTBCHHBIC OIIMOKHA B

TEOPETHYECKOM MaTepuaje; He IMPEIOCTaBICHBI YepTe:ku (popmara
Al
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TECT 1
CucTteMbl, COCTOSIIINE U3 ra3a U PaClpeIeICHHBIX B HEM Karlelb KUAKOCTH pa3MepaMu
0,3-3 MKM, 00pa30BaBIIUXCS B IpOIeccax KOHICHCAIIUH, 3TO:
[Ib1mm
Tymansl
Cycnensu# 3710:
HeonHopoaHbIE CHCTEMBI, COCTOSIIUE U3 JKUIKOCTH U B3BEIIEHHBIX B HEYM TBEPABIX
YaCTHII
CucreMsl, COCTOSIIIME U3 KUAKOCTU U PacCIpeIeICHHBIX B HEH Kalelb Ipyroi )KUIKOCTH,
HE PaCTBOPSIOLIEHCS B IIEPBOU
CucTteMbl, COCTOSIIINE U3 Ia3a U PacIpe/IeIeHHbIX B HEM TBEP/IbIX YaCTHUI]
OMyNbCHUU 3TO:
HeonHOpoaHbIE CUCTEMBI, COCTOSIIUE U3 )KUIKOCTH U B3BEILIEHHBIX B HEM TBEPABIX
YaCTHII
CucreMsl, COCTOSIIIME U3 JKUAKOCTH U paCIpeIeICHHBIX B HEH Kamelb Ipyroi )KUIKOCTH,
HE PaCTBOPSIOLIEHCS B IIEPBOU
CucreMbl, COCTOSIIINE U3 ra3a U PacIpeIeICHHBIX B HEM TBEP/IbIX YaCTHII
Crioco0rl pa3ziesieHns: HEOJHOPOIHBIX CUCTEM:
Ocaxnenue, GUIbTpOBaHUE, IICHTPUDYTUPOBAHNE, CEMAPUPOBAHNE
[IceBnooxmkeHue, nepemMeniBanmie
[pomuecc pa3neneHuss HEOMHOPOIHBIX CMECcel Ha (PpaKInu, IPH KOTOPOM B3BEIICHHBIC B
JKUJKOCTHU WM Ta3€ TBEP/IbIE WU JKUKHE YaCTUIBI OTAEISIOTCS OT CIIOUTHON (ha3bl MO
JEHCTBHEM CHJI TSKECTH, IEHTPOOEKHBIX MITH DJIEKTPOCTATHIECKUX, ITO:
OuibTpOBaHUE
OcaxneHue
LleaTtpudyrupoBanue, 310:
[pouecc pasneneHuss HEOIHOPOIHBIX CYCIIEH3UI U AIMYIbCUN Ha (hpaKIMK B TIOJIE
IEHTPOOECIKHBIX CHJI
[Iponecc pa3zneneHust HEOATHOPOHBIX JKUIKUX MU Ta3000pa3HbIX CUCTEM B PE3yJbTaTe
BBIJICJICHUS TBEPABIX WM KUJAKUX YACTHIL O] ACHCTBUEM I'PaBUTAIIMOHHOTO MO
Kaxoit Bug 000pynoBaHus H300pakeH Ha PUCYHKE?
OTCTORHBIA EAPABAH ~—_ - KOWX
NONACTA WHEKA ~__ gy [ " TIONGIA BHYTPEHHM
- — ] BAPABAH

i L

OCANOK PUNBTPAT
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['opu3oHTanbHASE OTCTOMHAS EHTPU(yTra HEPEPHIBHOTO JIEHCTBHS CO ITHEKOBOM
BBIFPY3KOM

Cemapatop HENpEepBIBHOTO IEUCTBHS C TPEOKOBOM MEIIaTKON

K cBepxuentpudyram otHOCAT HEHTpUDYTH ¢ PaKTOPOM pa3aeneHUs:

®p> 3000

Op< 3000

Kakas cxema o0opynoBaHus n3o0paxeHa Ha puUCyHKe?

L:l OcReTneHHAR
N BHMIAKOCTD

CxeMa OTCTOWHUKA HEMIPEPHIBHOTO JEHCTBUS ¢ IPpeOKOBOI MEIIaIKOM
Cxema HeHTpU(YTH HENPEPHIBHOTO JIEHCTBHS ¢ TPEOKOBOM MeIaIKon

B cnydae, korga nuamMeTp TBEPABIX YaCTHI] OONIbINE JUaMeTpa mop GuiIbTpyromei
NIEPETOPOAKU NPUMEHSIOT:
@unbTpoBaHue ¢ 00pa30BaHUEM OCAJ/IKa Ha MOBEPXHOCTH (PUIIBTPYIOIIEH ePEropoiKu
OunpTpoBaHUE C 3aKYIOPUBAHUEM TIOP

B cityuae, korza TBepple YaCTHULIBI TPOHUKAIOT B TOPBI (PMIIBTPOBAIBHOM MEPETOPOIKU
IIPUMEHSIOT:
@unbsTpoBaHue ¢ 00pa30BaHUEM OCAJIKa HA MOBEPXHOCTH (DMIIBTPYIOIICH TIEPETOPOIKH
OuIbTpOBaHUE C 3aKYIIOPUBAHUEM TIOP

ITo npuHIMIYy 1eHCTBUS LEHTPUDYTH pa3IesioT Ha:
[lonBecHble BepTUKAJIbHBIE, TOPU30HTAIbHBIE U HAKIIOHHBIE
Ortcroiinbie U PUIBTPYIOLIHIE

[TpuHnunuanbHas pasHULA MEKIY OTCTOMHBIMU U (GUIBTPYIOIIUMH LEHTpUdyramu
COCTOMT B TOM, YTO:
BbapaGansb! (poTOpBI) OTCTONHBIX HEHTPU(PYT UMEIOT CIUIOMIHYIO CTEHKY, a (PUIBTPYIOIIUX
— n1ep(hOpUpPOBAHHYIO CTEHKY, OKPBITYIO (GHIBTPOBAIIEHON TKAHBIO MJIM CETKOM
B 6apabanax (poropax) OTCTOHHBIX HEHTPU(PYT CKOHCTPYHUPOBAHA ITHEKOBAs BHITPY3Ka,
a B (MIBTPYIOIIUX — BBITPY3Ka MYJIbCUPYIOUIMMHU TOPIIHAMHU

Ha pucyHke npezacraBieHa ropu30oHTaIbHAs OTCTOWHAS LEHTpU(]yra HENIPEPbIBHOTO
JIEHCTBUS CO ITHEKOBOW BHITPY3KOM, YKaXKHUTE, KAKOW MO3UIHEH 0003HaUYEH OTCTOWHBIN
Oapaban?



OCAQDK PUNETPAT

e o o o
A wWPN PR

15. Ha pucyHke npeactaBieHa ropu30HTaIbHAS OTCTOMHAS IEHTPU(YTra HEIPEPHIBHOTO
JIEUCTBHS CO MTHEKOBOW BBITPY3KOM, YKaKUTE, KAKOW MO3UIMEH 0003HAUCHBI JIOMIACTH
nrHeka?

OCAQOK PUNETPAT

A WD

16. Ha pucynke npezacraBiieHa TOpU30HTAIbHAS OTCTOMHAS EHTPH(yra HENPEPHIBHOTO
JEHCTBUS CO IIHEKOBOW BBITPY3KOM, yKa)KUTe, KaKOH Mo3uIrei 0003HaueH KOxyX?
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17. Ha pucyHke npencTaBiieHa TOPU30HTAIBHAS OTCTOHHAS EHTPU(YTra HEMPEPHIBHOTO
JIEHCTBUS CO NTHEKOBOW BBITPY3KOM, YKAXKHUTE, KaKOW MO3UIMEH 0003HaUEH TOJIBIN
BHYTpeHHUI Oapaban?
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OCALOK SUNETPAT
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e 3
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18. OcHOBHBIM Ha3HAYCHHEM THAPOMEXAHUYECCKHUX MIPOIECCOB SBIISICTCS:

e Pazgenenue HEOJHOPOIHBIX CUCTEM

e PazneneHre HEOAHOPOIHBIX CHCTEM M MOJYYCHUE HEOTHOPOIHBIX CHCTEM

e PazneneHne HEOAHOPOIHBIX CUCTEM, MOTYyUYECHUE HEOTHOPOAHBIX CUCTEM U
NepeMeNInBaHnue MOTOKOB
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Ipouecc pa3nenenus CycreH3uid Ipy MOMOIIH MOPUCTHIX, GHIBTPYIOIINX MEPETOPOJIOK,
CTIOCOOHBIX MTPOMYCKATh KUAKOCTh WJIH T'a3, HO 3a/IEP’KUBATh B3BEIICHHEIE B CPE/Ie
TBEPAbIE YaCTHUIIBI (0CATIOK), ITO:

OuiabTpOBaHUE

LenTtpudyruponanue

[Ipouecc pasneneHuss HEOAHOPOIHBIX KUIKUX cMeceil Ha (hpaKIyu, pa3IMyaroIuecs 1o
TUTOTHOCTH, B TI0JIE JICUCTBUS IIEHTPOOCKHBIX CHII, ITO:

@uIbTpOBaHUE
CenapupoBaHnue
TECT 2
[Iponecc pazneneHust OAHOPOJHOTO CHIMTYYEero MaTepuala mo BeTUYUHE ero 4YacTull, 3TO:
Krnaccudukamus
OunpTpauus

[pouiecc n3MenpueHs XapaKTepH3yeTcs:

CreneHbio N3MENIBYEHUS, T. €. OTHOLIEHHEM CPEIHETO pa3Mepa Kycka MaTepuaia 0
n3menpueHus dHk cpeanemy pasmepy Kycka nocie u3menbyenus dK

CKOpOCTBIO U3MENIBYEHUS, T. €. OTHOIIEHUEM CPEIHEH TUIOMa Iy H3MEIb4aeMOoro
Marepuaa JIo u3MelbueHus Fr K euHUIe BpeMeHH T

CrerneHb U3MENBYEHUS] MOYKHO TPEICTABUTH B BUJIE CIIEIYIOIIETO BEIPAKEHHS:
i=dH/dK

i=dH*dK

H3menbueHne moapasienseTcs Ha CIeAyIOIUe BUIbL:

KpynHoe, cpennee, Menkoe, TOHKOE, KOJUIOUIHOE

MakpousMennbueHue, MUKPOU3METbYCHUE

Ha pucyHke npencTapieHa meKoBas [poOWIIKa, MOIBMKHAS U HETIOIBYKHAS [ICKU
0003HaYEHBI TO3UIUSIMH:

lu?2

uoé

A
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[Iponecc coequHeHnss 00HEMOB Pa3TMUHBIX BEIIECTB C IIEJIBIO MOIYUYECHUS OJTHOPOIHON
CMECH, 3TO:
[TepememmBanue
NuTencudukanus
K MexaHndeckuM criocodam mepeMenInBaHus OTHOCST:
Bparenue kamepsl (pe3epByapa) CMECUTEINS
[IponyckaHue Bo3nyxa yepes CIoii MepeMennBaeMou KUAKOCTH
[TepemenmmmBaHUEOCYIIECTBIIIEMOE C IIOMOIIBIO HACOCA, TIEPEKAYNUBAIOIIETO YKUIKOCTh 110
3aMKHYTOM CHCTEME «CMECUTENh — HACOC — CMECHUTEIbY, Ha3bIBACTCS:
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17.

HupkyIsmOHHBIM ITEpEMEIINBAHUEM
Cratuyeckum nepeMenBaHueM
[lo mpuHIMIY AEMCTBUS CMECUTENH KJIacCU(UIUPYIOTCS Ha!
Mexanudeckue, MHEBMaTUUYECKUE, TUPKYIIAIIMOHHbBIE, CIICIIUATbHBIC
Beprukanbhble, TOpU30HTaIbHBIE, HAKIOHHBIE, CTIEIIUATIbHBIC

st maTeHCUUKAIIIY TETUIOMAacCOOOMEHa KakK MPaBUII0 UCTIONB3YIOT:
THUX0X0IHBIE MEIIATKH
BbricTpoxonHbie MEMIaNKH

I[To BuIy mepemMeImnBaeMoi Cpe/bl, CMECUTETH KIaCCU(PHUIIMPYIOT Ha!
Cmecutenu sl )KHIKUX, CHITyYUX, BBICOKOBSI3KUX, TIEHOOOPa3HBIX CPeT
CMmecurenu Ui CyCIIeH3H, SMYIbCUIl, TOMOT€HHBIX CPEA

[1o KOHCTPYKTUBHOMY MPU3HAKY CMECUTENH MOAPA3AEISAI0T Ha:
Pamuble, miHEKOBBIC, TOTIACTHBIC, OapabaHHbBIE
Mexanudeckue, MHEeBMaTHUYECKUE, ITUPKYJISAIIMOHHbBIE
Pa3znenenuie npoaykTa Ha TPYNIbI C MPUOIU3UTEIHFHO OJMHAKOBBIMU pa3MepaMu U
MAaccoii, 3To:
Kamubposka
CoprtupoBka

Pa3znenenue npotykTa Ha rpynibl IPUOIU3UTEILHO OAMHAKOBOI'O KaueCTBa, 3TO:
Kamubposka
CoprupoBka

Kakoii Bug Memanku npeacTaBieH Ha pUCYHKe?
Pamuas
SIkopHas
JlonmactHas

Kaxkoit Bug Memanky mpeacTaBlIeH Ha pUCYHKeE?
Pamuas

SlkopHas

JlonacthHas

b

Kakoii Bu Memanku npeacTaBieH Ha pUCYHKe?



e Pamnpas
e ‘lxopHasd
e JlomacTtHas

18. Kakoii BujJ Melaaky IpeCTaBIeH Ha PUCYHKE?

e [llyexoBasg
e  @pesepHas
e JlenTouHnas

Il

19. Kakoii BUJ MEIIIaJIKy IPEICTABICH HA PUCYHKE?

e [llnexosasg
e  Odpesepnas
e JleHTouHasa

20. Kakoii BUJ MeNIaTKy IPEJICTABICH HA PUCYHKE?

e [llnexoBasg
e  ®dpe3epHas
e JleHTouHasa

1.

e Harpesanue

e  OxitaxneHue
e Komunencamus
2.

TECT 3

IloBpImeHne TEMIICPATYPHI TCII IIYTEM IIOABOAA K HUM TCILJIIOTHI, 3TO:

Ilonmxkenue TEMIIEPATYPHI TCII MIYTEM OTBOJA OT HUX TCIJIOTHI, 3TO!:



Harpesanue

Oxnaxaenue

Kounpeuncammsa

Ilepenoc 3nepruu B hopMe TEIIOTHI MEXAY TEJIaMU C pa3Iu4HON TeMIlepaTypoH, 3To:
TemnooOMeH

Nznyuenue

[lepenoc TemnoTs! OT O0JIee HArPETOM Cpelbl K MEHEE HarpeTou uepe3 pasielstollyio
WX CTEHKY, JH0O0 HEMOCPEICTBEHHO (IIPH KOHTAKTE), 3TO:

* TemmooOMeH

= Temnonepenaya

[Iporecc mepeHnoca TEmIoTH B BUE JIEKTPOMArHUTHBIX BOJH C TBOMHBIM B3aUMHBIM
MpeBpalieHueM — TEIJIOBOM SHEPTHH B JTYYHCTYIO U 00paTHO, 3TO:

TemnoBoe u3nydeHue

Konpekius

TenaonpoBOHOCTH

[lepeHoc TemIOThI, OCYIIECTBISAEMbIN IEPEMENIAIOIIUMUCS B IPOCTPAHCTBE MaKpO-
CKOIMMYECKUMH 00BEMaMHU CPEIbI

TemioBoe u3nydeHue

KonBekuus

TennonpoBoAHOCTH

OcHOBHOE ypaBHEHHUE TEILIONEPEIadyi UMEET BU/I;

Q = KFAt
F
° =KXZ_
? At

8. Ilpu nmepenaue Temao0TH Yepe3 OAHOCIONHYIO IUIOCKYIO CTEHKY, K03 duiueHt
TEIUIONEpeiaull paCCUUTHIBACTCS 110 GopMYyIIE:
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9. H.]'IOIJ_IaIIB HOBerHOCTI/I TCHH006MeHa MOXHO paCC‘lI/ITaTL I10 (bOpMyJ'IeZ
KAt
" Q
F="At
K

10. KonuyecTBo TEIIOTHI, IEpeJaBaEMOE B €MHULLY BPEMEHH Yepe3 eAUHUYHYIO TUIOIAAb
IIOBEPXHOCTH 3TO:

e TemioBoi MOTOK

e TemneparypHoe nose

11. 3akoH @ypse U1 TOBEPXHOCTHOM MIIOTHOCTH TEIIOBOI'O IIOTOKA UMEET BUJI:

. d=-Agrad(T)
. A=-0ggrad(T)



12. Tlo mpuHIHMITY A€HCTBUS TEITUIOOOMEHHUKH JIETSTCS Ha:
e PexymnepaTtuBHbIe, pereHepaTUBHBIEC, CMECUTEIbHBIC

e  KoxyxoTpyOuaTbie, 3MEEeBHUKOBBIC, INTACTHHYATHIC

13. Kakoii Bux 000pya0BaHus MPeICTaBICH HA PUCYHKE?
e  BepTukanbHbIN KOXKYXOTpYyOUaThIi TEIIIOOOMEHHUK

e TemnooOMEeHHUK TUTIA «TPYDOa B TpyOE»

[ apg yag
KOCTTS

ML aKoCmS

14. Kakoii Bu1 000py10BaHUS MPECTABIEH HA PUCYHKE?
e BeprukanabHbIi KOXKYXOTpyOUaThIid TEIIIOOOMEHHUK

e TemnooOMeHHHK TUIIA «TpyOa B TpyOe»

Xonodras
Mudxoc/m

ﬂ)ma/m?em/ as
Mu /rot‘/nb

Kg

ropR l/aﬂ //aepe/nan
HUCKOCME UOTKOCM b
a

15. Ha npeacraBieHHOM pUCYHKE TEILIOOOMEHHOTO arapara, rperoias Tpyda o06o3HaueHa

HO3UIIUEH:
o 1
e 3

e 4



lopavas
WU OKOCTTS

16. Ha mpencraBieHHOM PUCYHKE TETNIOOOMEHHOTO anmapara, Kopiyc 0003HaueH

HO3ULIMEH:
o 1
e 3
o 4
lopayas
WU TROCTIE

MLUaKoCm S

17. Tlpormecc KOHIIEHTPUPOBAHKS PACTBOPOB 3a CUET MIPEBPAIICHHS YaCTH PACTBOPUTEIIS B
nap, 37o:

e Kounencamnus

e BrimapuBaHue

18. MarepuanbHblii 0aTaHC OHOKPATHOTO BHITIAPUBAHUS MOYKHO TPEJCTABUTH B BHJIE
BBIPAYKCHHUS
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GH=GK+W
GK=GH +W

. PazHocTh Mex1y TeMnepaTypaMu KUIIEHUs pacTBOpa U pacTBOPUTEIIs, 3TO:

TemnepartypHas nenpeccust

TemnoTa pacTBOpeHUsI

Cxema KaKo# yCTaHOBKH ITPEICTaBICHA HA PUCYHKE:
YCTaHOBKHM OJJHOKPAaTHOTO BbIIIapUBaHUS
YcTaHoBKH nonydeHus: abcopOeHra

k Gaxyym-wacocy

TECT 4

[Ipouieccrl, CKOPOCTh MPOTEKAHUS KOTOPBIX OMPEIEIAETC CKOPOCTHIO ITEPEHOCA
BEIIECTBA U3 OJTHOM (ha3bl B IPYTyI0 KOHBEKTUBHON U MOJIEKYJsipHOU nuddy3ueit, 3To:
TernooOMeHHBIE TTPOIIECCHI

MaccooOMeHHbIE TPOIIECChH

[lepexon BemiecTBa U3 KUIKOM (Pa3bl B TBEPAYIO 32 CYET BOSHUKHOBEHHUS U POCTa
KpPUCTAJUUIOB B pacTBOPE, 3TO:

OKcTpakuus

Kpucrannuzanus

BepHo 11 yTBEpKACHHE, YTO BCE MAaCCOOOMEHHBIE MPOIIECCH 00PaTUMBI?

Ja

Her

[Ipouiecc moromieHus raza uim napa >KUJIK|UM MOTJIOTUTENIEM, 3TO:

Abcopbuus

AncopOuus

[Iponecc noryomenys 0AHOr0 WM HECKOJIBKMX KOMIOHEHTOB U3 JKMJIKOW WA Tra30BON
CMECH TBEPJBIM MOIJIOTUTETIEM, 3TO:

AbGcopOnus

AncopOuus

[Iporiecc MHOTOKPATHOTO (MJIM HETIPEPHIBHOTO) UCTIAPECHUS U KOH/ICHCAIIUHU TTAPOB
HCXOJHOM KUAKOCTH, 3TO:

Pextudukarms

[Teperonka

[Iponecc ynaneHus BIaru U3 pa3audHbIX (TBEPIbIX, KUAKUX U Ta3000pa3HbBIX)
MaTepHuasoB, 3TO:

Cymka

Kpucramnmzanus



MaTepI/IaJIBHHﬁ OanaHc a6cop6epa MOZKHO 3al1iCaTh B BUJC CICAYIOUICTO BBIPAKCHUA:

GH (YH _YK): I—H (XK _XH)
Gy =L, (X = X )(Yy =)

AKTHUBHOCTbH aJICOPOEHTOB MOKHO pacCUUTaTh Mo popmyre ., TIe:

|- Macca moryoIeHHBIX KOMIIOHEHTOB, J— Macca aacopOeHTa

|- nnunHa afgcopbepa, g— Macca ajcopOeHTa
Yem onpenensercsa CKOPOCTh NPOTEKAaHHUS MacCOOOMEHHBIX MTPOIIECCOB?
CKOpOCTBIO MEpEeHOCca BEIIeCTBA U3 OHOM (ha3bl B JPYryio
OTHoleHNeM KOHCTPYKTUBHBIX pa3MepoB ammnapara K LUKy MaccooOMeHa
Kakoit mponiecc npoucxonut npu AP>0 B a0copOIIMOHHO-IECOPOITMOHHBIX anmapaTax?

Abcopomus
HecopOrus
Ly,
VpaBHeHuHe Y = G (X =Xp)+ Yy coaspmacr:
H

BCTpe‘-IHBIC HCPaBHOBCCHBIC [TOTOKN
HpOTI/IBOTO‘IHBIC PaBHOBCCHBIC ITOTOKH

[Touemy aGcopOepbl TOKHBI UMETh Pa3BUTYIO TOBEPXHOCTh KOHTAKTa (a3 MeX1y razoM

U XKHIKOCTBIO?

[ToTomy 4uTO aGcopOLIMsI MPOTEKAET HA MTOBEPXHOCTH pasjena ¢a3
[Toromy uTO aGCOPOIHSI HE TPOTEKAST HA MMOBEPXHOCTH paszeia ¢a3
Ha ckobkO OCHOBHBIX TPYIIIT MOKHO pa3AenuTh abcopOepsl Mo criocody 00pa3oBaHUs
MOBEPXHOCTU KOHTaKTa (a3?

4

3

2

Kak Ha3pIBaeTCA OJHOKPATHBINA MPOLECC YACTUYHOTO UCITAPECHUS HU3KOKUITALLEH
bpakiuu ¢ nocueayroleil KoHIeHcaueil 00pa3oBaBIIUXCS MapoB?

[IpocTas neperonka

Pextuduxanus

Kak Ha3biBaeTCst )KUAKOCTh, IOTYYCHHAS B PE3YJIbTAaTe peKTH()HKAIIH?
JlucTunnsaTom

Kongencar

. Kaxk Ha3pIBaeTcs BblAETIeHHE TBEpOH (a3bl B BUIE KPUCTAIIOB U3 PACTBOPOB MIIH

pacmiaBoB?

Kpucranmmzamus

DKCTpaKuus

OT 4ero 3aBHCUT CKOPOCTh 0Opa30BaHMs LIEHTPOB KPUCTAILIIM3ALIMN ?
Ot TemnepaTypsl U CKOPOCTH NEPEMEIINBAHUS

TosbKO OT TEMIIEPATYPBI

. Kak Ha3pIiBaetcs mnmponecce PI36I/IpaTeJ'ILHOFO MOTJIOICHUSA KUAKOCTBIO IMTapOM HECHHBIX

KOMITOHEHTOB, COJICPIKAIIMXCS B UCXOTHOM TBEPJIOM CHIpbe?
DKCTpaKuus
Pextuduxarms

. JIJ'I?I KaKnX BUAOB MNPOAYKTOB IMPCAHA3SHAYCHBI KOHTAKTHBIC CyHH/IJ'IKI/I?

Jliist mactoo0pa3HBIX U KUAKUX MPOIYKTOB



e  Jls CHIIYYUX U TBEPIBIX IPOAYKTOB

Kpurepun ounenkn

KoHTponp 1O mpeAcTaBICHHbIM TECTaM IPOBOAUTCS IO OKOHYAHUU  H3Yy4CHHS
COOTBETCTBYIOLLIETO pa3fiesa MpONOPLHOHAIBHO NPaBUIBHBIM OTBeTaM. MTOroBoe TecTupoBaHue
10 TEOPETUYECKOMY MaTepHally Kypca IPOBOAUTCS Y€PE3 POCIAUCTAHT.

7.2.3. IIpakTH4ecku u 1adopaTopHbie padoThI

(HauMeHO8aHUe OYEHOYHO20 CPedCmaa)

Non/m | HammenoBanue yueOHbIX |KomumdecTBo Kputepruu u HOPMBI OIIEHKH
MEPOIPUIITHI 6aymioB
I[Ip1 |Pacuer KOXYXOTPYOHOTO 15 15 6amnoB - oT4eT 0hOpPMIICH, AITOPUTM H
TETIOOOMEHHOTO arapara pe3ynbTaThl pabOThI BEPHBIC
10 6am1oB - oT4eT OhOpMIIEH, ANTOPUTM U
pe3ynbTaThl pabOTHI C OIMIMOKAMHU
0 OanIoB - aJITOPUTM U PE3YNIBTATHI PAOOTHI
HE BEpHbIE.
JIab 1 |BupryasnbHas naboparopHas 15 15 GannoB - oTYET OPOPMIICH, ANTOPUTM U
pabora «M3yuenue mporecca pe3ynbTaThl pabOThI BEPHBIE
U3MeJIbUEHHUsI B MOJIOTKOBOIA 10 GanioB - oTueT 0(OpPMIIEH, ATTOPUTM U
TPOOMIIKE» pe3yabTaThl paboThI ¢ OMIMOKaMU
0 GayIOB - aNrOpUTM M Pe3yNbTaThl PaOOTHI
HE BEpHBIE.




7.3.01¢eHO4YHBIC CpeAcTBA I NPOMEKYTOYHOH AaTTECTAMM IO HMTOraM OCBOCHUS

AUCHHUIIINHBI

7.3.1. Bonnpochbl K NPOMEKYTOYHOMN aTTeCTAIUN

Kype _4__

Ne

w/n Bonpocs! k 3k3amMeny

1. | IlpumeHeHHe 3aKOHA COXPAaHEHHS MAcChl U 3aKOHOB TEPMOAMHAMUKH K MPOLIECCaM MUILEBOM
POMBIIIJICHHOCTH.

2. | OcHOBHOE ypaBHEHHUE THAPOCTATHKH U €T0 MPAKTHYESCKUE MPHUIIOKCHHUS.

3. | XapakTep ABWKECHHS PealbHBIX TEKY4YHX cpel. Pacrpenernenue ckopoctell B MOMEPEUYHOM
CEUEHHUH MMOTOKA MPH JJAMHUHAPHOM M TypOyJIEHTHOM JBH)KEHUHU.

4. | I'mapaBiavyecKue COMPOTHBIEHUS B TPYOOIPOBOJAX: COMPOTUBICHHE TPEHUS M MECTHBIE
COIIPOTHBIICHHUSI.

5. | Knmaccugukanuss HEOZHOPOOHBIX CHCTEM M METOAbl UX paszneneHus. Pacuer ckopoctu
OCaXJICHUS M TPOU3BOIUTEILHOCTH OTCTOMHHUKA.

6. | KoHCTpyKIMSI OTCTOWHHKOB: OTCTOMHHMK MOJYHEHPEPHIBHOTO JEHCTBUS C HAKJIOHHBIMHU
NeperopoAKaMM, OJHOSAPYCHbI TIpeOKOBBI  OTCTOMHMK HENPEpPhIBHOTO  JEHCTBUS,
MHOTOSIDYCHBIE OTCTOMHHUKH.

1. IenTpobexnoe ocaxxaenue. Pakrop paszneneHus. CKOPOCTh OCAKICHHUS.

8. KoHCTpyKIIuu MUKIOHOB U LEHTpUPYT: OaTapelHbI LIUKIOH, TUAPOLMKIOH, HEHTpUudyra,
KHJIKOCTHBIE CEIPapaTophbl.

9. CrocoObl  mepeMemMBaHus:  MHEBMATUYECKOE,  LUPKYIALMOHHOE,  CTAaTHYECKOe,
MexaHuueckoe. Pacuer MOIHOCTH Ha MEXaHUYECKOEe NepeMellIBaHueE.

10. | KoHcTpyKnuu MemaaoK, uX BBIOOp W 00J1aCTH TPUMEHEHUS.

11. | ®unprpoBanue. OCHOBHBIE YpaBHEHUs (PUIBTPOBAHHUS.

12. | Konctpykius GuibTpoB: pyKaBHbIN QUIBTP, paMHBINA GUIBTP, BAKYYM-OUIBTP.

13. | ®wusnueckoe MozaenrpoBanue. Teopus monodus U ee OCHOBHbIE MPUHIHUIBL. OO00IIEHHbIE
(KpuTepHualbHbIe) YypaBHEHUSI.

14. | Marematudeckoe MOJeNUpoBaHHE. [IpHHIMIBI COCTABICHHS MaTeMaTHUYECKHUX MOJelei
IIPOLECCOB NMUILECBON TEXHOJIOTHH.

15. | TerIOHOCUTENH U UX XapaKTEPUCTHKH. TemIonpoBOIHOCT. Y paBHEHUS TEIUIONPOBOTHOCTH
IVIOCKUX W LWIMHAPUYECKUX CTeHOK. KoadduuueHT TemionpoBoJHOCTH Ta30B U
KUIKOCTEN.

16. | Temmoornauda. YpaBHenue HeroToHa. Pacuer koadduiinenHTa TermiooTaauu.

17. | Mexanu3m mepenaud Terula KOHBEKIMEW. TermoBol morpaHudHbii cior. [lomoOue
TEIIOBBIX MTPOIIECCOB.

18. | OcHoBHOE ypaBHeHHe Terionepenaun. Pacuer koadduirenTa Teruionepeaays 1 mioman
IIOBEPXHOCTH  TeruiooOMeHa.  Pacuer  cpepHell  pa3HOCTM — TeMmIepaTryp  MEXAY
TETJIOHOCUTEIISIMH.

19. | KoHcTpyKuusi TemI00OMEHHBIX allapaToB: KOXKYXOTPyO4aThiX, BO3AYIIHOTO OXJIAXKICHUS,
IUIACTUHYATHIX, CIIUPAJIbHBIX, BBITAPHBIX, C MEIIAJIKOM.

20. | CnocoOsl ¥ BUbI u3MenbueHus. Teopun u3menpuenus. Pacxon sHepruu Ha U3MeIbUCHHE.

21. | CoptupoBaHue U KiIaccupUKaMsg TBEPABIX CHIIYYMX MarepuanoB. KoHcTpykuus
KJIaCCU(UKATOPOB.

22. | YpaBHEHHE Maccolepe/laud M ero UCTI0Ib30BaHNe B MH)KEHEPHBIX pacyeTax.

23. | PaBHOBecHe B MaCCOOOMEHHBIX MPOIIECCaXx.

24. | MatepuanbHplii  OaJlaHC MacCOOOMEHHBIX TporeccoB. OrnpejeneHne  HanpaBlIeHUS

MacCOOOMEHHOI'O rmpomnecca.




Bomnpocsbl Kk d3xk3aMeHy

n/n
25. | AGcopbuus. Biusinue temnepaTypbl U JaBICHHS HA pACTBOPHUMOCTb I'a30B B JKHJKOCTH.
26. | YpaBuenue paboueii muHHHM abcopoumu. Pacuer pacxona abcopOeHTa.
27. | TeruoBoii Oananc abcopommm. Pacder pacxona abcopOrium.
28. | KoHCTpyKIMsi, CpaBHUTENbHAs XapaKTEpUCTHKa M 00JacTH TpuUMeHeHus abcopOepoB
pa3IMYHBIX THIIOB.
29. | ecopOuwst u METOJIBI €€ TPOBECHUS.
30. | Aacopbums. 3otepmel ancopOiuu. [IpoMbIieHHBIC aACOPOSHTHI U UX XapaKTePUCTHKA.
7.3.2. Kputepuu U HOPMBbI OIlEHKH
®opma
Kypc TTpoBEACHM . KpuTtepun u HopMbI OLlEHKH
MPOMeKYTOUHOM
aTTecTanuu
4 OK3aMeH Texkymui peuTHHTI  COCTaBIISET
(1'[0 «OTJINYHO)) 85-100 6ammoB
HAKOTUTEIbHOMY
peiiTHHTY) PR Texkymui peuTHHI  COCTaBIISET
POIHO? 70-84 Ganna
«YIOBICTBOPHTEIHHOD Texkymuii pelTUHT COCTaBIISIET
55-69 6amioB
Texkymmit pedtuHr cocrasiser 0-
«HEYIIOBJIETBOPUTEIHHOY
54 Gamna




8. YueOHO-MeTOoAN4YeCKOe U MHPOPMALIMOHHOE o0eclievyeHue TUCIUTLTUHBI

8.1. O0s3aTe/IbHAN JIUTEPaTypa

Tun (yueOHunk, yuedHoe

KoanuyecTtBO B

HAY4YHOH
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'oa u3nanus oudamoreke /
n/n MeTOoINYecKoe mocoome,
HaumenoBanue
NMPAKTHKYM, JP.) 3EC
1 | T. B. Bo6nukosa, [Ipoueccel n anmnapaTsl MUIIEBBIX VYuebHoe nmocobue 2019 9BbC «Jlanb»
C. H. llInpikoB, MIPOU3BOJICTB
A. B. IlepmsikoB
2 | 4. M. bopoxynun, M. T. [Ipotieccrl 1 anmnapaThl MUILEBBIX YuebHoe mocobue 2019 OBC «Jlanb»
[llyn6aera, E. A. MIPOU3BOCTB M OMOTEXHOJIOTHH
Cadonona, E. A. Baraiiniera
3 | C.T. Aarunos, A. 1. TexHuKa NUIIEBBIX MPOU3BOACTB MaJIbIX YaeOHHuK 2017 9BC «Jlanb»
Kirounukos, U. C. npeanpuaTuil. [Ipon3BoacTBo NUILEBBIX
Mouceena, B. A. [landuioB | npoAyKTOB pacTUTEIHLHOTO MPOUCXOXKICHUS
8.2. lonosiHMTEILHAS JIUTEPATypa
KounyecTBo B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocoodue, yueoHo-
ABTOpPBI, COCTABUTEJH 3arsiaBue (3aroJioBoOK) Tox u3nanus oudamorexe /
n/n MeToAnYecKoe nmocooue,
HaumenoBanmue
NMPaKTUKYM, JP.) 3EC
1 K. 4. TaliBopoHCKHUI TexHomornueckoe 060pyI0BaHNE Y4eOHHK 2015 9bC
HOPEIPUITHIA 0OIIECTBEHHOTO MUTAHUS U «ZNANIUM.CO
TOPTOBJIN M




8.3. Ilepeyens npodeccuoHAIBHBIX 023 JAHHBIX U HHGOPMANUOHHBIX
CIIPAaBOYHBIX CHCTEM

1.

2.

11.

Enunoe okHO mocTymna k 00pa3oBaTeIbHBIM pecypcaM. [ DIIEKTPOHHBIN pecypc]:
bubnuorexku BY308. Pexxum noctymna: http://window.edu.ru/unilib

WebofScience [DnexkTpoHHBIN pecypc|: MyIbTUIUCIUIIINHAPHAS pedepaThBHAs Oa3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — Pexxum goctyma:
apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHIIL

Scopus [DnekTpoHHBIH pecypc]: pedeparuBHas 6aza qanaeix. — Netherlands: Elsevier,
2004 — Pexxum goctyna: scopus.com. — 3arii. ¢ 9kpaHa. — 3. pyc., aHTJL.

Elibrary [ DnexTpoHHBIN pecypc]: HaydHas 2JIeKTpoHHAs Onbimoreka. — Mocksa: HOB,
2000. — Pexum noctyna: elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrJL
HNudopmanmonnsiii noprain «llumeBuky. [ IneKkTpoHHBIN pecypc] Pexxum mocrymna:
http://mppnik.ru

Karanor I'OCTog. [9nexTponnsiit pecypc|: Katanor. Pexum gocryna:
http://www.gosthelp.ru/text/\VNTP2192Normytexnologiche.html

MeauunHckast ”HQOpPMaIMOHHAs CeTbh. [ DIeKTPOHHBIN pecypc]: Katanor MenuunHCKux
nuet. Pexxum mocryna: http://www.medicinform.net/dieta

Opranu3zanus 00CITy>KUBaHUS HA MPEAIPHUATHIX OOIIECTBEHHOTO MUTAHUS [ DJIEKTPOHHBIN
pecypc]. - Pexxum nocryna:
http://www.ostu.ru/libraries/polnotekst/Uhebn_izd/2007/UP_organiz_obslug.rar
Pecropatop CHEF [Dnexrponnslii pecypc]. - Pesxum noctyma: http://restoratorchef.ru/
Pectopannbie BemoMocTu [ IIeKTpOHHBIN pecypc]. - Pexxum noctyma:
http://www.restoved.ru/books/menedgment_i_marketing/

OO6menuT:6M3HeC U UCKYCCTBO [ DNEKTPOHHBIN pecypce]. - Pexum goctyna:
http://www.panor.ru/journals/obshepit/new/index.php

8.4. IlepeyeHb NpPOrpaMMHOro odecrnedeHust

Ne HaumenoBanmue 110 PexBu3uThI 10r0BOpa (1aTa, HOMeEP,
n/n CPOK /1eliCTBHS)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc NEeUCTBUS — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JENCTBUS — OECCPOUHO
2 Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JEeHCTBUSA — OECCPOUHO
AcademicEdition
3 Mirapolis Human Capital Management JIMIIEH3UOHHBIH 10roBop No
234/10/21-K ot 19.10.2021, cpok
nericreust — qo 01.03.2022
4 KOMIIAC-3D v 18 koHTpakT Ne 1198 ot 18.11.2019, cpox

JeicTBUs — OecCpOUHO



http://window.edu.ru/unilib
http://mppnik.ru/
http://www.gosthelp.ru/text/VNTP2192Normytexnologiche.html
http://www.medicinform.net/dieta
http://www.ostu.ru/libraries/polnotekst/Uhebn_izd/2007/UP_organiz_obslug.rar
http://restoratorchef.ru/
http://www.restoved.ru/books/menedgment_i_marketing/
http://www.panor.ru/journals/obshepit/new/index.php

8.5. Onucanne MmaTepuajibHO-TEeXHUYECKOH 0a3bl, HEOOXO0AUMOI 11
OCyILIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MPoIecca Mo JUCHUILINHE (MOYJII0)

n/n

HanmenoBaHue 000py10BAHHBIX y4eOHBIX
Ka0OMHETOB, J1a00paTOPHil, MACTEPCKUX U
Ap. 00bEKTOB /1JI51 IPOBEAeHUS
NMPAKTHYECKHUX U JIA00PATOPHbIX 3aHATHIA,
NMOMeIleHUil 1JIsl CAMOCTOSITeILHOIM PadoThI
o0yuyawumuxcs (HoMep ayAUTOPHH)

IlepeuyeHb OCHOBHOTO 000PY/10BAHHS

Aynutopus BeO-KOH(pEpeHIHil.

YyebHast  ayauTopusi O TPOBEICHUS
3aHATHIA  JIGKIIMOHHOTO  THMA.  YueOHas
aymATOpHsl Il TPOBENCHUS  3aHATUHU
CEMUHAPCKOro Tumna. Y4yeOHas ayAuTopus AJs
KYpPCOBOTO TPOCKTUPOBAHUS  (BBITIOTHECHUS
KYpCOBBIX paboT). YueOHas ayquToOpHs IS
MIPOBEJICHUS] TPYMHIOBBIX M WHAMBHIYaJIbHbBIX
KOHCYNbTallii ~ YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHATUI TEKYIIEro KOHTPOJS U
npomexxyrounoii arrecrarun. (YJIK-913)

Cron  mpemojaBaTeNbCKUM,  TENEBU3OD,
poyrep, BeO.kamepa, HWHGOPMAIIMOHHAS
CTOMKa HCIIOJIb3yeMasi B Ka4ecTBe 3a/IHHKA,

Aynutopus BeO-KOH(pEpEHIIH.

VYuebHass  ayauropus  ANS  IPOBEICHUS
3aHSATUA  JIGKIIMOHHOTO  THUMa.  YyeOHas
ayauTopusi AN TPOBEICHHUS  3aHATHH
CEMUHAPCKOro Tumna. Y4yeOHas ayauTopus AJs
KypCOBOTO IPOEKTHPOBAHUS  (BBINOJIHEHUS
KYpCOBBIX paboT). YueOHast ayauTopus Uis
MPOBEICHUS TPYNIOBBIX U UHIAMBHUIYAJIbHBIX
KOHCYNbTAlMi ~ YueOHas ayauTopus s
NPOBE/ICHUS 3aHATUH TEKYILEro KOHTPOJIA U
npomexyrouHoi arrecrarmu.(YJIK-301)

CHUCTEMHBIN 0JI0K, BEIIAJIKA, CTYJ
[IpenoAaBaTeNIbCKUM, INTaTUB, CTOMKA IS
TeJEeBU30pa, rapHUTYpa, HITOPBI,
CUCTEMHBIH (HIBTP Ha 5 PO3ETOK, KOMOJ,
3epKaso, UCTOYHMK  OecmepeOoitHoro
MTUTAHUS

Crombl YYEHHUYECKHUE. CTOJI
MpenoaaBaTeIbCKHiA, CTYJbs, J0cKa

(MapkepHasi), kadenpa HamombHas, 11K
TEJIEBU30P.

AynuTtopusi BeO-KoH(pepeHIuH.

VYuebHas  ayauropuss AN IPOBEICHHS
3aHSATUA  JIGKIIMOHHOTO  THUMa.  YyeOHas
ayoquTopus A1 TIPOBENEHUS  3aHATUHN
CEMUHAPCKOro Tumna. Y4yeOHasi ayAuTopus AJs
KypCOBOTO MPOEKTHPOBAHUS  (BBITOJHEHUS
KYpCOBBIX paboT). YueOHast ayauTopHs IUis
IIPOBEJICHUS T'PYNIOBBIX M WHAMBHIYaJIbHbBIX
KOHCYNbTAIlMK ~ YueOHas ayauTopus JJis
IIPOBEJICHUS 3aHATUI TEKYLIEro KOHTPOJS U
npomesxyrounoit arrectarmn.(YJIK-719)

Cron  mpemnojaBaTeNbCKUil,  TEIEBU3OD,
poyrep, BeO.kamepa, HHGPOpPMAIMOHHAS
CTOMKa HCIIOJIb3yeMasi B KauecTBe 3a/HHKa,
CUCTeMHBIH  OJIOK,  Belajka,  CTYyJ
MpEnoJaBaTeIbCKUM, IITaTUB, CTOMKa A
TEJIEBU30Pa, TapHUTYpa, LITOPBI,
CUCTEeMHBI QUIBTP Ha 5 PO3ETOK, KOMOJ,
3epKano,  HMCTOYHMK  OecrepeOoiHOro
MUTAHUS

[Tomemenne AJsi CaMOCTOSATEIBHOW PabOTHI
cryaenros. (I"-401)

Cron yuenunueckuid, ctyi, I1IK ¢ Beixomom B
CETh UHTEPHET

[MomerieHre JUIS CaMOCTOSITEIBHON PabOThI
cryaentos. (C-401)

mKapbl  JUIST  JOKYMEHTAIluM,  JOCKH
MarHuTHbBIC, CTOJIbI MHUCHBMEHHBIC, CTOJIbI
KOMIIBIOTEPHBIE
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