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Iean ocBoOeHUsI TUCHTUTITIHHBI

[lenr mpenogaBaHus AUCIUIUIMHBI COCTOMT B IMOJATOTOBKE KBaTU(UIMPOBAHHOTO
OakamaBpa HanpapineHuss noAroroBkd 18.03.01 «Xumuueckas TEXHOJOTHS», B
UH(QOPMHUPOBAHUM CTYJEHTOB O  KjiaccUUKAIMKM, YCTpOMCTBe, paboTe U pacuere
TEXHOJIOTHYECKOTO0 000pPYIOBAHUS LIEXOB, IPOU3BOIAILIMX HEOPIraHUYECKUE BEIIECTBA.

3amaun u3ydeHus: JUCITUTUTHHBL

- pPacCMOTpPEHHE OCHOBHBIX KPUTEPHEB W TMPHUHIIUIIOB BHIOOpA 00OPYIOBaHUS U
MaTepuaos;

- U3yuyeHue (PU3NYECKUX OCHOB PabOThI, TEXHOJOTUYECKUX MPUHIIUIHAIBHBIX CXEM
KOHCTPYKIIMH W HaumOoJiee TUNUYHBIX NPUMEPOB YCTPOWCTB MAIUH IPOU3BOJICTBA,
OPUMEHSEMBbIX Ha Pa3jIM4HbIX JTanax IPOU3BOJICTBEHHO-TEXHOJOTMUYECKOTO IUKI C
MPUBEJCHUEM HMIITIOCTPATUBHOTO MaTepuaia M TEXHUYECKUX XapaKTEPUCTHK IO BHUIIAM
000py10BaHUS;

- J1aThb NPEJCTaBIEHHE OCOOEHHOCTEW MPOLECCOB, MPOUCXOMAS[IIMX Ha 3Tanax
TEXHOJIOTHYECKOTO0 IMKJIa B 3aBUCUMOCTH OT OCOOEHHOCTEH U  KOHCTPYKLHMA
000py10BaHUS;

- U3YYUTh MPUHIUIBI BbIOOpAa TOTO WM HMHOTO OOOpPYAOBAHHS JUIsl PEIICHUS
KOHKPETHBIX 33/1a4 B 3aBUCUMOCTH OT MPOU3BOJICTBEHHBIX YCIOBUIA.

Nzyuenune JUCHUIUIUHBI TOJIKHO OCHOBBIBAThCS Ha CJIEIYIOLIUX
PO ECCUOHANIBHBIX CTaHJAPTAaX:

- 26.001. Coenuanuct no 00ECHeYeHUI0 KOMIUIEKCHOTO KOHTPOJIA MPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX KOMIIO3UITHOHHBIX MAaTEPHAIIOB;

- 26.004. Cneunanuct o MpOU3BOACTBY BOJOKHHUCTBIX HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaT€pUaJIOB;

- 24.075. Unxenep-ucciienoBaTedb B 00JaCTH pas/ieTICHUs] H30TOTIOBY.

Mecto aucuumiaunabl B crpykrype OOII BO

[IpenonaBanue TUCIUIUIMHBI Oa3upyeTcs Ha MEKIUCHUIUIMHAPHBIX CBI3SX W
HEpa3pbhlBHO CBA3aHO C W3YYEHUEM TaKuX MAUCIUIUIMH, KaKk MaTeMaruhka, oOmas
XUMHUYECKas TEXHOJOTHsA, WH(POPMATHKA, TMPOIECChI W  amnmaparbl XUMHYECKOU
TEXHOJIOTUH, HOBbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU B MTPOPECCUOHAILHOMN JIeATEIIbHOCTH.
[lomy4yeHHbie 3HAHUS 10 AWCIUIUIMHE TMOTPEOYIOTCS M7 W3Y4YEHUsS CIelUaIbHBIX
XUMUYECKUX M TEXHOJIOTMYECKUX TUCIUILIINH U MPAKTHK, TAKUX KaK:

- TEXHOJIOTHSI MUHEPAJILHBIX YI0OPEHUH, COJIEH U IMIeTI0ueH;

- CHCTEMBI yIPAaBIICHUS XUMHUKO-TEXHOJIOTHUYCSCKIUMHU TIPOIIECCAMU;

- XUMHUYECKHUE PEAKTOPHI;

- MOJICTMPOBAHNE XUMUKO-TEXHOJOTUYECKUX MTPOLIECCOB;

- MPOX3BOACTBEHHAS MTPaKTHKa (IPEAAUILIIOMHA).

[Tocie n3ydeHus: MUCIUTIITUHBI BBITYCKHUKH JOJKHBI OBITh TOTOBBI K BBITIOJHEHUIO
CJIEIYIONTUX TPYAOBBIX (PYHKITUH:



- A/06.6. Pa3zpaboTka mpeyioKeHUd M0 KOMIUIEKCHOMY HCIOJIb30BAHUIO CBHIPhS U
YTUIK3AIUU OTXO0JI0B ITPOU3BOICTBA;

- A/02.6. Or6op mpod MO TEXHOJOTUYECKOW IIEMOYKE pa3AesIeHUs] U30TOIMOB,
00paboTKa pe3yIbTaTOB aHAIM3a U MOKa3aHUi MPUOOPOB;

- D/01.6. ComepuieHCTBOBaHHE TEXHOJIOTHH, MEXaHU3alUs W aBTOMAaTH3AIIUS
MIPOU3BOJICTBEHHBIX MPOIIECCOB;

- D/02.6. [Ipenynpexnenne Opaka Ha y4acTKe M IMOBBIIIICHUE KaYeCTBA U3ICTHH.

- D/04.6. CoctaBiieHre OTYETHOCTH O MPOM3BOACTBEHHOM JICITEIILHOCTH I1eXa (Y9acTKa).

- B/06.6. CocTtaBneHnre 0TYETHON HAyYHOTEXHUUYECKOM TOKYMEHTAIIUH;

- B/02.6. IlpoBeneHue -SKCIEPTU3bl TEXHUYECKUX JIOKYMEHTOB IIPOM3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX KOMITO3UIIMOHHBIX MAaTE€pPUAIOB Ha COOTBETCTBHE TPEOOBAHUSIM
BHYTPEHHETO PBIHKA M SKCTIOPTHBIM TPEOOBAHUSIM.

- B/03.6. CocraBineHue TEXHUYECKHX 3aJaHM Ha TMOATOTOBKY IPOEKTOB
TeXHUYECKUX CTAHJIAPTOB IPOM3BOJICTBA HAHOCTPYKTYPHPOBAHHBIX KOMITO3UITHOHHBIX
MaTepHuaoB.

Komnierenuum ody4yaromerocsi, (popMupyemMbie B pe3ybTaTe 0CBOCHHUS TUCHHUIINHBI

B nporiecce ocBoeHUsI TaHHON AUCIUIUIMHBI y CTyAeHTa GOPMUPYIOTCS CIIETYIOIINE
KOMITETCHIINH:

— npo(eccrOHabHbIE
Kon
HaunmeHnoBaHue KoMIeTeHIIMN WHaukaTopsl JOCTHKEHHUSI KOMIETEHIIUH
KOMIIETEHINH
[1K-2 CIIOCOOEH MCI0JIb30BATh 3HAHUE 3-1IK-2 3Hath cBOICTBAa XUMHUYECKHUX
CBOWCTB XUMHUYECKUX IJIEMEHTOB, 3JIEMEHTOB, COEIMHEHUI U MaTEepUaJIOB HA UX
COEIMHEHUI U MaTepHaJioB HA UX OCHOBE /J151 COOJTIOICHUS TEXHOJIOTHYECKOTO
OCHOBE JJIs PeLIeHUs 3a1a4 perimameHTa
poeCCHOHAIBHON e TEHHOCTH V-IIK-2 YMeTs ucnonb30BaTh 3HAaHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB, COEIMHEHUN U
MaTepHajIoB Ha UX OCHOBE JUIsl PEIICHHUs 3a1a4
I10 BBIITYCKY MIPOAYKIMU B CTPOTOM
COOTBETCTBUH C TEXHUUECKUMHU TPEOOBAaHUSIMU
B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKu
MIPEJIOKEHUS IO KOMIUJIEKCHOMY
HCIIOJIB30BAHHUIO CHIPbS U YTUIN3ALUU OTXOJI0B
MIPOU3BOJICTBA
I1K-3.1 CriocobeH aHaTM3upoBaTh 3-I1K-3.1- 3HaTh TEeXHUYECKYIO U
TEXHUUYECKYIO0 U HOPMAaTUBHYIO HOPMAaTUBHYIO IOKYMEHTAIIHIO 110
JOKYMEHTAIUIO, BBISIBIIATH U TEXHOJIOTHYECKOMY 00€CTIeYEeHUIO
YCTPaHATh OTKJIIOHEHHSI OT PEKHUMOB MIPOM3BOJICTBA HEOPTAHWYECKUX BELIECTB MPU
paboThl 000pyIOBaHMS TPOU3BOJICTB | BBIABICHUM U YCTPAHEHUU OTKJIOHEHHH OT
HEOPraHUYECKUX BEIECTB U peXUMOB paboThl 000PYAOBaHUS U
NapaMeTpOB TEXHOJIOTUU TEXHOJIOTMYECKHUX IIapaMeTpOB
HEOPraHUYECKUX BELIECTB VY -TIK-3.1 — YMeTh KOHTPOJIUPOBATH
TEXHOJIOTMYECKUH MTPOLIECC IPOU3BOICTBA
HEOpPraHMYECKUX BEIIECTB, BBISIBIATH U
YCTPaHATh UX OTKJIOHEHUS
B - I[IK-3.1- BnageTts HaBbIKaMU 0000IIEHUS




PE3YNBTaTOB UCTIBITAHUI, TIPOBEACHHBIX HA
MIPOU3BOICTBEHHOM 000PYI0BaHHH

I1K-4 CIOCOOEH Y TOTOB OCYIIECTBIISATh 3-11K-4 3nath TpeboBaHMs, MPEIBABIICMbIC K
TEXHOJIOTHYECKUH TPoLIecc B TEXHUYECKON JOKYMEHTAIINH, ChIPBIO,
COOTBETCTBUU C PETJIaMEHTOM U Matepuaiam, rnonydpadpukaram,
MCIIOJIb30BaTh TEXHUYECKUE CPEICTBA | KOMIUICKTYIOIIUM U3JIETUSM U TOTOBOM
JUTSL U3MEPEHUsT OCHOBHBIX MPOYKIHH
[1apaMeTPOB TEXHOJIOTUYECKOI0 V-1IK-4 YMeTh KOHTPOJIMPOBATH
polecca, CBOMCTB ChIPbs U 3¢ (HEeKTUBHOCTH PACXOIOBAHMUSI ChIPbS U
MPOTYKLIUU OCHOBHBIX MaTE€pPHAIIOB B COOTBETCTBUH C

peraamMeHToM

B-I1K-4 Bnagers HaBBIKAMU UCIIOIL30BAHUS
TEXHUYECKUX CPEACTB JIJISl U3MEPEHUS
OCHOBHBIX ITaPaMETPOB TEXHOJIOTHUYECKOTO
rpoliecca, CBOMCTB ChIPhS, NPOAYKLIUU U
pa3pabarbIBaTh TEXHUYECKYIO JOKYMEHTAIUIO

[1K-12 CIOCOOEH MCIOIIb30BaTh 3-1IK-12 3naTh COBpeMEHHbBIE
WH(OPMAIMOHHBIE TEXHOJIOTHUH TIPU MH()OPMAIIMOHHBIC TEXHOJIIOTUU TIPH
pa3paboTKe IPOEKTOB pa3paboTKe TEXHOJIOTMYECKUX MMPOCKTOB

V-TIK-12 Ymetb 006pabaTeiBaTh HHGOPMAITHIO
C MCTIOJIb30BAaHUEM MPUKIIATHBIX
MIPOTPAMMHBIX CPEJICTB IIPH pa3paboTke
TEXHOJOTHYECKUX MPOEKTOB
B-I1K-12 Biagers HaBBIKAMH UCIIOIB30BAHUSA
CETEeBBIX KOMITbIOTEPHBIX TEXHOJIOTHI U 6a3
JAHHBIX TIPU Pa3pabOTKe TEXHOJIOTHUECKUX
MIPOEKTOB
Sanaim BOCIIMTAHUS, PC€ATUIYEMbBIC B paMKaX 0CBOCHUA IUCHUIIINHBI
Hcnons3oBanue
. Bosneuenue B
Hanpasnenue/ Co3nanue ycioBHi, BOCIIUTATEIBHOTO
Lenu o0ecrneunBaroIux MOTEHLIMaja y4eOHOM PaSHOTLIAROBYIO
BHEYUYEOHYIO JESTeIbHOCTh
JUCHUTUTUHBI
B-18 dbopmupoBaHue Hcnons3oBanue 1.Opranuzanust Hay4Ho-
OTBETCTBEHHOCTH 3a BOCIIUTATEIBLHOTO MPaKTUYECKHUX
npodeccroHaNIbHbIN MOTEHIMAJa TUCIIUTLINH KOH(EPEHIIH, KPYTIIbIX
BBIOOD, npodeccruoHanbHOTO CTOJIOB, BCTPEY C BEAYLIUMU
npodeccrnoHalbHOE MoayJist st GOPMUPOBAHUS |CTICITHATTHCTAMH
pa3BUTHE U y CTYEHTOB MpeANPUATHI
npodeccuoHaIbHbIC OTBETCTBEHHOCTH 3a CBOE€  [IKOHOMUYECKOTO CEKTOpa
perieHus npodeccuoHanbHOE ropo/ia 1o Bonpocam
pa3BUTHE TIOCPEICTBOM TEXHOJIOTUYECKOTO
BBIOOpA CTyIEHTaMHU nuaepcra Poccun.
VHIUBUTYJTBHBIX 2. YuacTtue B MOJr0TOBKE
00pa3oBaTeIbHBIX MyOIUKanuii B
TPaeKTOPHI, OpPraHU3alid | BHICOKOPEUTHHTOBBIX
CUCTEMBI OOIICHUS MEeXAY | PELEH3UPYEMbIX HAYYHBIX
BCEMH yYaCTHUKAMH W3IaHMSIX
00pa3oBaTeIbHOTO
mpolecca, B TOM YUcJIe ¢
HCIIO0JIb30BaHUEM HOBBIX
MH(OPMaIIMOHHBIX
TEXHOJIOTUH.




CTpykTypa u conep:xanue y4eOHOM IUCHUININHBI

JucuuninHa npenojaercss cryaeHtam B §8-oMm cemectpe. OOmias TpyloeMKOCTh

JAUCTUITIINHBI COCTaBJISICT 2 3a4CTHBIC CAUHUIIBI, 72 ak. gaca.

Kanenaapubiid miian

Ne | Ne HaumenoBanue pasjaena Bujbi yueOHol ATTecTa Makcu
P T (TeMbl) JUCHUILIHHBI JIeATeJbHOCTH (B Yacax) mus MaJib-
a e @ 0 pasjaeiia HbI
3 M 2 = (dpopma) oasL
hi | bl e g 3a
e = = E pas3aen
Ja e E g =
a 3 E | § 2|2

=2} = = = ®)
1 Pazpnen [IpuHuunsl Bb160pa 000pyA0BaHUS 1 MATEPHAJIOB
1 1 | Knaccudukamusi mporeccor 2 8 6 I3 25
XUMHUYECKON TEXHOJIOTHUU U (MMCbMEHHO)
o0opynoBaHus
1 2 | OCHOBHBIE TIPUHITUIIBI 2 6 T
MaKCUMaJIbHOTO (MMCHMEHHO)
WCTIOJB30BAaHUSI PA3HOCTH
MOTEHIIUAJIOB U CHIPBS
1 3 | OcHOBHBIEC TPUHIIUTIBI 4 6
MaKCUMaJIbHOTO
WCTIOJIB30BAHUS YHEPTUH U
o0opynoBaHus
2 Paznen OcHOBHOe U BCIOMoOraTe/ibHOe 000py10BaHue
2 4 | I'panynsiTopsl 2 8 6 13 25
2 5 TpybomnpoBoaHbie 2 6 (MMCHMEHHO)
cucreMsbl. TpaHcIIOpTHBIE
CpeAcTBa T
2 6 | Anmapatsl IS pasaeaeHust 4 10 | (TMCHMEHHO)
Hroro: 72 16 16 | 40
Buja npomexyTO4YHOM aTTeCTAllNH IK3aMeH 50

CokpaleHHOe HaMMEHOBaHUe (POPM TEKYLIErO KOHTPOJISL U aTTECTAI[UU Pa3/IeioB:

O0o3HaUeHHE ITostHOE HAaMMeHOBaHHNE
13 JlomamrHee 3amaHue
T Tect

ConeprxaHue JIEKIITMOHHOTO Kypca

YuyeoHo-

Tembl JIeKUMU. Bcero

MeTOANYeCKoe
Bonpocsl, orpadaTeiBaemMble HA JIEKIHMHU 4acoB

o0ecneyenue

1 2 3
Pa3nes 1 Ilpynuunsl BbIOOpa 000py10BaHusl H MATEPHAJIOB
Tema 1 Knaccudukanusi npoueccoB XMMHUUYECKON TEXHOJIOTUU U 2 1-5

obopymoBaHus

Knaccudukanus no cylmHocTH npoiecca (MeXaHH4eCKHe 1
THJIPOMEXaHUYECKUE, TEIIO- U MAaCCOOOMEHHBIE)H IO CIIOCO0Y MPOBEACHHUS
npoiieccoB (ITpH HOPM JaBJIEHUH, BEICOKOU Temmeparype u mp.). OCHOBHOE
TEXHOJIOTHYECKOe 000pYyIOBaHUE U €r0 BHIOOD




Bunpr o6opynoBanus, TpeOboBanus Kk Hemy. OOmMe HaTpaBiICHUS
XUMHUYECKOT'0 MAITMHOCTPOCHHUS. BBIOOp MaTepuanoB, UX BUJIBL:
METaJUINYeCKHe, HEMETALTMUECKUE. 3alIiTa OT KOPPO3UU

Tema 2 OcHOBHBIC IMPUHIUIIBI MAKCUMAJIBHOT'O UCIIOJIB30BAHUSA PAa3HOCTU
IMOTCHIUAJIOB U ChIPbA

MakcuManbHas PA3HOCTD MOTCHIUAJIOB — KaK ABMXXYIIAd CUJIa IMPOLECCCOB.
HpI/IMeHCHI/Ie JAaHHOTO IIPpUHIUIIA KaK CpEaACTBA 9KOHOMUHN U
MAaKCHUMAaJIBbHOI'O UCIIOJIb30BaHU O60pyI[OBaHI/ISI

MakcrMallbHOE MCII0Ib30BaHNE ChIpbA (I/I36HTOK BCIIICCTBA, IPOTUBOTOK,
BJIMAHUC HA PaBHOBECUC, 3aMOPAKUBAHHUEC CUCTCMBI, PECrCHCPpalHA
KOMIIOHCHTOB, UCIIOJIb30BAHUC ITPOAYKTOB, OTXOI[OB), KakK Cp€aCcTBO
9KOHOMHUHU N MAKCHUMAJIbHOI'O UCIIOJIb30BaHHUA o6opy)1013aH1/151

Tema 3 OCHOBHBIC PUHIIMITEI MAKCUMAJIBHOTO UCTIOIB30BAHUS SJHEPTUH U
000opyI0BaHUs

OCHOBHBIE TIPUHIIUITEI MAKCUMAIILHOTO UCTIOJIb30BaHUS SHEPTHH C
npuMepamu (pereHepanusi TerIoThl, MaKCUMU3alMs IEpEAAYy TeIlIa,
MHOTOKpPATHOE UCIIOJIb30BAHUE TETUIOTHI)

OcCHOBHEBIE MPUHOUIIBI MAKCUMAJIbHOT'O MCII0JIb30BAHUA 06OPYZ[OB3,HI/IFI
(mpuMepBI PELUPKYIISINHI, CHIYKCHUS COMPOTUBIICHUS TETUIO- U
MacCCOIICPCHOCY, CHUKCHUA KUHECTUICCKOI'0 COMMPOTUBJIICHU A

1-5

Pa3nen 2 OcHoBHOE U BCIOMOraTeIbHOE 060py)1032ume

Tema 4 T'panynsaropbl
Kiaccudukamnust MeTo10B; OKaThIBAHUS, YIKCTPY3UHU, MPECCOBAHHUS, B
MICEBOJOOKUKEHHOM ciioe. OCHOBHbBIE 3aKOHOMEPHOCTHU IIPOLIECCOB. ..
ArnmaparypHoe oopmileHHe, YCTPONUCTBO, TPHHIIUIT ACHCTBHSI alllIapaToB.
TexHomornyeckas cxema

2

Tema 5 TpyGonpoBojHble cucTeMbl. TpaHCIOPTHBIE CPECTBA

Tunst Tpy0, criocoObl coequHEeHNs], apMaTypa (BEeHTUIIH, 3a/IBUXKKU U TIp.).
Oranbl pa3paboTku 11aHa 1exa. [lpasuna npu ycraHoBke 000pyA0BaHus,
TpeboBanus Kk pazmenieHuo. Bug ueprexa

1-5

Tema 6 Amnmapatsl A pa3aeacHUs

Llenp paznenenus, cnocoObl pa3ieieHns, OCHOBHbIE XapaKTEPUCTHKH.
Tunsl o0opynoBanus ( GUIBTPHI, BaKyyM-(OUIBTPbI, HEHTPUPYTH,
THJIPOLIMKIIOHBI, TBUIEOOYHUCTHOE 000PYI0BaHHE, KOJIOHHBIE annaparsl ).
YerpoiicTBo, mpuHLUI AeicTBUsl. OcoOeHHOCTH 0OpPMIIEHUS Ha
TEXHOJIOTHYECKON CXEME

HNroro:

16

IlepeyeHb NPaKTHYECKUX 3aAHATHH

Tema MNPAKTUIECCKOIo 3aHsATHUSL. BOl'lpOCI)I,
OTpaﬁaTLIBaeMBIe Ha MPAKTHYECKOM 3aHATUHA

Bcero
JacoB

YyeoHo-
MEeTOANYecKoe
odecrmeyeHue

1

3

1. MarepuanbHbIii OanaHc anmnapara

2. TerutoBoii 6anaHc anmapara

3. Pacuer reOMCTPHUICCKUX pPa3MCPOB, KOJIMYCCTBA,
MPOU3BOJUTCIIBHOCTH alIiapara

A OO

6
7
8

roro:




3amaHus 1 CaMOCTOSITEIbHOM PadoThI CTYIEHTOB

YuebHo-
Ne Bcero 3agaHus, BONPOCHL, VIS CAMOCTOSITEJILHOTO U3y4eHUsI
MeTOAHYEeCKoe
Tembl | YacoB (3apanus)
odecrmeyeHne
1 2 3 4
1 6 OO6opynoBaHue IJis1 U3METbUYCHHS 1-5

OpOOMIJIKK KpPYITHOTO, CPEIHEr0o M MEJIKOro JIpOoOJICHHUS,
MEJIbHUIIBI TOHKOTO M KOJJIOUTHOTO moMolia., bapaGanHsbie,
Bubpanmonnsie, crpyiiHble M MelbHHUIBL. OpraHu3anus
M3MENbYCHHS

2 6 Anmapatsl A5 pa3AeacHus CyCIeH3Ui
OtcroitHukH, (QUIBTPBI, (QHUIBTPOBAIBHBIC MEPETOPOJIKH.
bapaGannsle, kapycenbHble, HyTY-QuiabTphl. LleHTpudyru,

Kiaccudukanus, KOHCTPYKLIUU (mozBecHbIE,
TOpPU30HTANbHBIE, BaikoBble). [waporukinonsl CrocoOb!
IIPOMBIBKH.

3 6 Kpucrammuzatops
Metoabt KpUCTaNIU3alH, Kpucrannuzatopsl
M30TUIPUYECKON KPUCTaJUIM3ALINH, Bakyywm-
KPUCTAIN3aTOPbl,  KPUCTAJUIM3ATOPbl  W30TEPMHUYECKOM
KpUCTAJJIN3all1H,

4 6 CymmibHOe 000pyI0BaHNe

KOHB@KTI/IBHaH, KOHTAaKTHasd CYyIIKa, Bapa6aHHHe CYLINJIKH,
CYIHI/IJIKI/I CO B3BCHICHHBIM CJIOEM, PacneimnrensHbIe
CYIIHJIKN

3) 6 DJEeMEHTHI annapaToB U UX pacyer

Bribop HCXOAHBIX [aHHBIX [AJsl pacyeTa amnmnapaToB Ha
MIPOYHOCTH (JOITyCKaeMoe HampspKeHUE, MOIYIb YIPYTOCTH,
KO3 UIMEHT TPOYHOCTH CBApHOTO IlIBa, pacyeTHas
TeMmrieparypa, pabouee U pacueTHoe naBiieHue)O0euaiiku,
KPBIIIKH, JTHUIIA (BUABI THUII),

¢bnanup,uxycrpoiictBo. LlTynepsl, OOOBIIIKH, CMOTPOBBIE
OKHa, JIFOKH, J1a3bl,0110pbI

6 5 TermooOMeHHBIE anmapaThl
Haznauenwue. Pexyniepartopsl, pereHepaTopsl.
KoxyxoTpyOHbie TETTIOOOMEHHUKU TETJI000MEHHUK

KECTKOM KOHCTpykuuu, ¢ U-o0pazHeiMH TpyOKamMu u
IUIAaBAIOIIEH TOJIOBKOM, BUTBIE TEIJIOOOMEeHHUKHA. OCHOBHBIE
JIEMEHTBl M MX pacyeT. 3MEEeBUKOBBIC, CIUPAJIbHBIE U
0JI0UHbIE TENJI00OMEHHUKH

7 5 TpyOsl u TpyOOIIPOBOIHAS apMaTypa
Matepuan tpyo, Komnencarops:, Onopsl TpyOOIpoBOAOB,
ApmMmarypa
40 Bcero

O0pa3oBaTe/ibHbIE TEXHOJIOTHH
[lpu peanusanmu ydyeOHOro MaTepuana Kypca HCHOJB3YIOTCS — pa3iuyHbIe
oOpa3oBarenbHblE TEXHOJIOTMH, CIOCOOCTBYIOLIME CO3[aHUI0 aTMOC(hephl CBOOOIHON U
TBOPUECKON MAWCKYCCHM KaKk MeEXAy TMpernojaBaTeieM W CTyIeHTaMH, TaKk U B
cTyaeHueckoi rpymme. Llenpio mpu 3ToM sIBsieTCsl BbIpA0OTKAa y CTY/AEHTOB HABBIKOB U




KOMITETEHIIMM, MO3BOJISIIOIIMX CaMOCTOSITEIBHO BECTHU HCCIIEOBATEIbCKYI0O M HAay4YHO-
neJaroruyeckyro padbory.

AyAUTOpHBIE 3aHATHUS TPOBOJSATCA B BHJE JIeKIUMH ¢ wucnoias3oBanueMm [IK u
KOMITBIOTEPHOT'O MPOEKTOpa; MpaKTUYECKHe 3aHATUA - ¢ ucnonb3zoBanueM [IK mpwu
npoBeneHuH pacueroB. (CaMocTosiTenbHass padoTa CTYJEHTOB MPOBOAMTCS  IOA
PYKOBOJICTBOM IIPENOJABATENEH, C OKa3aHHUEM KOHCYJIbTAIIMI U IOMOIIM MPU MOJTOTOBKE
K KOHTPOJIbHBIM pab0oTaM, BBIIIOJIHEHUN JOMAIIIHUX 33JaHUI

DoH/1 OLIECHOYHBIX CPeICTB

@DOHJT OLIEHOYHBIX CPEACTB MO AMCIMIUIMHE OOeCleYyuBaeT MPOBEPKY OCBOCHHUS
IUTAHUPYEMBIX PE3YJIbTATOB 00y4YeHUsl (KOMIETEHIUH U MX WHIUKATOPOB) MOCPEACTBOM
MEPOTPUATUNA TEKYIIET0, PyOSKHOTO U MPOMEKYTOYHOT'O KOHTPOJIA 110 AUCIHUILIUHE.

CBs13b MEXITy (OPMHUPYEMBIMH KOMIIETSHITUSIMU U (DOpMaMU KOHTPOJISI UX OCBOCHUS
MIPEICTABIICHA B CIEAYIONIECH TadIuIe:

Haumenosanue
Kon v HanMeHOBaHNE HHIMKATOPA HaumenoBanue
Ne /it KOHTPOJIUPYEMBIX .

JIOCTUKEHUS] KOMIIETEHIIU I OLICHOYHOT'O CPEICTBA
pazzenoB (TeMbl)

Bxo1HOM KOHTPOJIb

BOHpOCBI BXOAHOI'O

1 Bxo1HO KOHTPOJIb 3-I1K-2
KOHTpPOJIS (MTMCbMEHHO)

ATTeCTaI_[I/IH pa3aciioB, TGKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH

1-2 Bce Tembl 3-11K-4 , V-IIK-4, B-I1K-4 TectupoBanue
3-11K-12 , Y-IIK-12, B-TIK-12 (MMCHMEHHO)
3-11K-3.1, Y-IIK-3.1, B-TIIK-3.1 JloMamame 3a1anmne

(MMCHMEHHO)

HpOMe)I(YTO‘lHa}I aTTcCTanusa

Bompock! k sk3ameny
(ycTHO)

OueHoYHbIE CPeCTBA JIsl BXOAHOT0 KOHTPOJIS, TEKYIIEr0 KOHTPOJISI U
NMPOMEKYTOUYHOM aTTecTANUN (AHHOTALIMS)
Oyenoynvle cpeocmea OJisi 6XOOH020 KOHMPOJisi TPENCTABIAIOT COOOM BOIMPOCHI,

1 IK3amen I1K-2,4,12, I1K-3.1

KOTOpBIE 33JJal0TCSl CTYA€HTaM B TUCbMEHHOM (hopMe. AHHOTAIMS TPUBEECHA HUXKE.

B kauectBe oyenounoco cpedcmea mexywe2o KoHmpos ounou (HopMbl 0OyUEHHUS
WCIIOJIB3YIOTCSL  3alllUTa JOMAIIHUX 33JaHUil (MMCbMEHHO M YCTHO), T€CT (TMCbMEHHO).
JloMaliHee 3ajJaHue MPENCTaBiseT COOOW pellleHue 3aJad 10 BapHaHTaM U YCTHYIO HX
3alIUTY, B XOJI€ KOTOPOH CTYIEHT OOBSICHSET penieHue. TecT NpeacTaBisieT coOoi
BOITPOCHI C HECKOJBKMMH BapUaHTaMH OTBETOB. AHHOTAIMM JOMAIIHErO 33JlaHus, TECTa
IIPUBEIEHBI HIKE.

B kauecTBe OIIEHOUHOTO CpeACTBa ammecmayuu pazoeid UCIOIb3yeTcs KOHTPOIb
utoroB (KU), koTopheiil mpeacTaBiseTr coboil cymMMy pe3yJbTaTOB OIEHOYHBIX CPEICTB
TEKYILIEro KOHTPOJIS.



Hns IIPOMEXYTOUYHOU

arTeCcraluu

HK3aMEHAIMOHHBIE BOMPOCHI (TIPUBEACHBI HUKE).
[To ntToram oOy4eHUs BBICTABIISIETCS DK3aMEH.

IIPELYCMOTPEHBI

IIpumepHbIe BONPOCHI BXOJHOTI'0 KOHTPOJIA

TCOPECTUUCCKHUC

[

UTto Takoe Npou3BOIUTENBHOCTh O00PYIOBAHMS, YKAKUTE €IUHULBI U3MEPEHUS

2 Paccumnrath YaCOBYIO ITPOU3BOJUTCIIBHOCTD 1I€XA, €CJIIK €ro CyTOYHasd IMpPOU3BOANTCIBHOCTE PaBHA

7 T/CYT KHCIIOTEHI.

3 Paccumnrath YaCOBYIO IIPOU3BOAUTCIBHOCTBE L€XaA, €CIIK €T0 rogoBas IIpOMU3BOJUTCIBHOCTE paBHA

8760 T/ro11 KUCIIOTEL.

Cripbe. [lath onpenenenue. [IpuBectr npumep

Ileneson mpoxaykt. Jlate onpenenenue. Ilpusectu npumep

Crenenb npespaiieHus cepbl pasHa 0,9. Uto 310 03HavaeT?

~N (oo~

®DochopHyIO KUCTOTY MOIYYaIOT METOJOM SKCTPAKIIMU CEPHOM KHCIOTON U3 anatuta. Hanumwure,
YTO SIBJISICTCSI CHIPHEM, PEAr€HTOM, MPOAYKTOM

IIpuMepHoe JoMAallIHee 3a7jaHKe 110 BApHAHTAM
PaccuntaTh cTeXnoOMeTpUYSCKUI 1 MPAKTUUISCKUI MaTepUalIbHBIA OallaHC TIeuu JIs
CKUTAHUS Cepbl ITPOM3BOJICTBEHHON MOIIIHOCTHIO 11O MPOU3BOIUMOMN CEPHOM KUCTOTE (CM.
tabmn). CoctaB Bo3ayxa: kuciopon — 23,1 % macce, azora — 75,5 % macc. J[onosHUTENbHBIC

HCXO/IHBIC JTaHHbIC MPUBEACHBI B TabmIIe 1.

Tabmauna 1

Bapuant

1

2 3 4 5

9

10

[IpousBoacTBEeHHAA
MOIIHOCTE, [IM, T/TOx

15

10 12 13 |15

10

12

13

11

8

CreneHb OKHCIEHUS Cephl

0,80

0,85 0,90 | 0,95 0,70

0,75

0,60

0,65

0,50

0,55

IIpumepHbIN TECT

TPOU3BOJICTB:

1. Kak Ha3bIBaeTcsi THIIOBOE oﬁopyuonalme, NMPUTOAHOC NJ MHOTHX XUMHYECCKHUX

YHuBEpCcaIbHOE

CrenuanbHoe

Crernuann3upoBaHHOE

YHukaapHOE

N (M| T >

K KaKoMy BUY OﬁOpy}]OBaHI/lﬂ OTHOCHUTCS KOHTAKTHbDII anmapar 1Jist IIPOBEICHUS
KAaTAaJUTHICCKHUX NMPOIECCOB:

OCHOBHOC

BCIIOMOTaTCJIBbHOC

B KakoM peakTope NOJIHOCTHIO MOAICP/KMBACTCH NOCTOSIHHASA TeMIIepaTypa

B n3orepmuueckom

B TOJIMTCPMUUICCKOM

B Henzorepmuueckom

B agmnabatnueckom

Yxkaxkute 000pya0oBaHHe 1Jisl TPAHYJISIMHA METO0M NPECCOBAHUS

bapabaHHblIil rpanynsTop

TapesbuaTelil rpaHyJIATOp

BankoBblii mpecc

I1THEeKOBBIN KCTPYAED

1S3} ks livelivpln b A el iveliealio-a oo divpl o=

Yxkakure HaNnpaBJICHUE IBUKCHUSA PECArCHTOB B allliapare:




HCHOKOCHID

— — ——— —

OHOHANPaBICHHOE

IIpoTuBOTOUHOE

IIepexpectHoe

[lepekpecTHO-IPOTUBOTOYHOE

o ||| T >

YkakuTe Ha3BaHUE 060py}10BaHl/lﬂ, n306pamenﬂor0 Ha PUCYHKE

bapabaHHblil rpanynsaTop

TapespuaTelil rpaHyJIATOp

Bankosslit ipecc

— |||

[11HeKOBEII SKCTpyIEP

Cnucokx TCOPETHYECCKUX IKZAMCHAIIMOHHBIX BOIIPOCOB

[EEN

OcHoBHbI€ KJ1acchl 000py1oBaHus . Buibl XuMnyeckoro 000py0BaHusI B 3aBUCUMOCTHU OT
Ha3HA4YCHUs

OCHOBHOE U BCIOMOTaTeIbHOE 000PY0BaHNE

OcHOBHbBIE IPUHIIUIIBI BbIOOpa 060pynoBaHus. TpeOoBaHUS K OCHOBHOMY 000pY/I0BaHUIO

OcHOBHBIC HaIllpaBJICHUA XUMHUYCCKOT'O Ma3UHOCTPOCHU

ah~wnN

Bakneiiime TUIIOBBIE TPOLIECCH XMMHUYECKON TEXHOJIOTHH (MEXaHUUECKHUE U
THIPOMEXaHUYECKHE, TEMI000MEHHbIE, MACCOOOMEHHBIE)

(op]

Krnaccugukanus npoueccos no cnocoOy ycnoBuid nposenenus (T,P u np) u no mexanuzmy
peaxkuuii

Kiaccugukanus npoueccos 1o ¢pa3oBoil 1 SHEPreTHUECKON XapaKTepUCTUKAM

KJ'IaCCI/I(I)I/IKaI_[I/IH MMponecCCoOB 10 TCPMOANHAMUKE, 110 JTUHAMUKEC, TUAPOJUHAMUKCE,

Kiaccudukanus nporeccoB IBUKEHUIO peareHTOB, TEII000MEHY

OCHOBHBIE CITOCOOBI JOCTHIKCHHNA DKOHOMUWYHOCTH IMPONLECCOB

Ilonsarue CKOPOCTH ITIPOLECCA, pa3HOCTU INOTCHIINMAJIOB, COITPOTUBJICHUS ITPOICCCaM

JBrKyIas cujia XuMUYECKON PEaKIIY Ha IPUMEPE PEaKIIMU CUHTE3a aMMHaKa. DHEPrus
I'n60ca

13

JBmoxymias cuna 1udPpy3noHHBIX nponeccoB. 3akoH Duka

14

I[BI/I)KyH_IaSI CHJIa TEINIOOOMEHHBIX MponecCoOB — 3aKOH d)ypbe

15

OcHOBHBIE CTTOCOOBI SKOHOMUHM dHEPTHH. KpaTko onmucaTh KakIbIil Clioco0

16

OcHOBHBIE CIIOCOOBI pereHepauy TeIIoThI.




17 OcHOBHBIE CIOCOOBI HANPaBJIEHUS] OTHOCUTEIBHOIO IBUKEHUS TEIIOBBIX PEAreHTOB.
CriocoObl MUHUMH3AIMK TIOTEPh TeIjIa B OKPYKAIOLIYIO CPEAy OT BHEIIHEH MOBEPXHOCTH

amnmnapar
18 OCHOBHBIEC TYTH MaKCUMAaJILHOTO UCIOJIb30BaHUs 000pynoBanus. KpaTko onucarh Kaxablii.
19 VY MeHbIIeHNE CONPOTUBIIEHUS TEILUIO-U MACCONIEPEHOCY, TUMUTUPYIOIIHUX CKOPOCTb

IIPEBpALIEHMs] — KaK OAMH U3 IIyTe MaKCUMAJIbHOT'O MCIIOJIb30BaHMs 000PYAOBaHMUS.
Crioco0Ob! CHUKEHHUS TOJNMHBI IOIPAaHUYHOM IJICHKU

20 [ToHsATHE KHHETHYECKOTO cONpOoTUBICHUs. CIIOCOOB! CHIKEHHSI SHEPTHH aKTHBAIUN
21 [lepriognyeckue U HeITpephIBHBIE Iponecchl. JJOCTOMHCTBA M HETOCTATKH
22 I'panynupoBanue. OCHOBHBIE [10KA3aTeIN KaueCTBa IpaHyJl.

23 Mertoas! rpanynupoBanus. KpaTko onucarb Kaxablii METO

24 Merton okarbiBanus. CylHOCTh MeTOJa. TapenbyaTsiii rpanyiasiTop. Y CTpOMCTBO, MTPUHIIAT
JercTBrsl. TeXHUYeCKne XapaKTepUCTUKH

25 Meton okarbiBanusi. TapenbuaTsiii rpanyasiTop. OCHOBHBIE TApaMETPhI, BIUSIOIIUE HA
pa3Mepbl ¥ IPOUYHOCTh FPaHyJl

26 Merton okarpiBanus. CymHOCTs MeToa. bapaGaHHbIN TpanyIaTOp. Y CTPONCTBO, MPUHIIHIT
JeHCTBHsL. TeXHUYECKNE XapaKTEPUCTUKH

27 Merton sxctpy3uu. CymnHocts Metona. [1IHekoBsIii SkcTpyaep. Y CTpoCcTBO, MPUHITUT
JenicTBus. JJOCTOMHCTBA U HEJOCTATKU

28 Merton sxctpy3uu. CynHocTs MeTosa. PoTopHbIil akcTpyaep. Y CTpoiCTBO, MPUHIIUIL
neiictBusi. OcOOEHHOCTH pabOThI

29 Meton npeccoanusi. CylnHOCTb MeTOa. Y CTPONCTBO, MPUHIIMII JEHCTBUS BAJIKOBOTO Ipecca.
30 Meton npeccoanusi. CyniHocTs MeToa. OCHOBHBIE TAPAMETPhl, OT KOTOPBIX 3aBUCUT
KaueCTBO OpHKeETa.

31 Meton npeccoBanusi. CyIHOCTb METOJa. XOJOAHBIN U ropsauuil cnocod mpeccoBaHusl.

32 JlucneprupoBanue B cBO0OIHbIN 00beM. CyIIIHOCTh METO/IA.

33 JlucneprupoBanue B HeWTpalibHYyIO cpeny. CyIIHOCTh METOAA.

HIxanbl OLICHKH Oﬁpa3OBaTeJIl)H]>IX IIOCTI/DKCHI/Iﬁ

IIIkana OleHKH BXOJHOT0 KOHTPOJIA:

3auTteHo: 3aJaHKE BBINOJHEHO BEPHO, CAAHO B YCTAHOBJIEHHBIE CPOKHU

He 3aurteno: 3amaHue He BBINIOJHEHO, BBIMOJHEHO C OIMMOKAMH, KOTOPBIC
TpeOyeTcs UCIIPaBUTD, UM CIAHO TIOCIIe YCTAHOBIIEHHOTO CPOKa

IIIkana oneHKH TECTa, JOMALIHEro 3aJaHus (B MPOIEHTAX):

IIpoueHTsl TpeGoBanus K 3HAHUAM

100-85 OTBeThI Ha NOCTaBJIEHHBIE BOIIPOCHI MOJIHBIE, YETKHE U pa3BepHYThIe. Pemenus 3agay
JOTHYHBI, JIOKa3aTeNbHBl W JIEMOHCTPHUPYIOT aHAJUTHYECKHE W TBOPYECKHE
CHOCOOHOCTH CTYJEHTA.
84-70 JlaroTcst TOTHBIE OTBETHI Ha TOCTaBIIEHHBIE BONPOCH. [loka3zaHO yMEHHE BBIIEISATH
NPUYMHHO-CJIECTBEHHbIE CBs3U. [Ipu pemieHun 3ajgad JOMyIIEeHbl HE3HAYUTEIbHBIE
OIMOKH, UCTIPABJICHHBIE C TOMOIIBI0 «HABOJSIINX» BOIIPOCOB MPETIOAABATEIS.
69-60 OTBeThl Ha BOIPOCHl W pEHICHUS TMOCTABJICHHBIX 3aJad HEIOCTATOYHO TIOJHEIE.
Jloruka ¥ TOCIIEOBAaTENFHOCTh B PEUICHUH 33aJad WMEIOT HapymieHus. B oTBeTtax
OTCYTCTBYIOT BBIBOJIBI.

Ouenku 6 oOannax BBICUMTBHIBAIOTCA IyTEM IPOU3BEICHUS  BEJIUYHUHBI
BBICTABJICHHOTO MPOILIEHTAa IS KOHKPETHOrO BHAA TEKYIIEro KOHTPOJsA Ha
MIPEBAPUTEILHO BBIJCICHHOE ISl HETO KOJMYECTBO 0ajyIoB (B Ipeaeiax pasjiena).



IIlkana oneHUBAaHUA CTYJAEHTA HA IK3aMeHe Mo aucuunanue «Pacuer u Bb1oop
MAaTEepPHUaJIOB U 000PY10BAHMSI IIPH MPOCKTUPOBAHUM»:

Babl
(utoroBoit OcBoenne
. . . TpeGoBanusi K 3HAHUAM
PEUTHHIOBON | KOMMeTeHIMii
OLIEHKH)
100-85 [IponBunyThIli | OTBETHI HA TOCTABJICHHBIC BOMPOCHI IOJHBIC, YETKUEC W
YPOBEHb pasBepHyTble. PemeHuss 3amad  JOTMYHBIL, JOKa3aTeNbHBI |
JEMOHCTPUPYIOT ~aHAJUTUYECKHME M TBOPUYECKUE CHOCOOHOCTH
CTY/CHTA.
84-70 Cpennuii JlaroTcs moJIHBIE OTBETHI HA IIOCTaBJICHHBIE BOINpPOCHL. [lokazaHo
YPOBEHb YMEHHUE BBbLIENATh NPUUYMHHO-CIIEACTBEHHBIE CBA3U. [Ipu perienun
3a7a4 JIOMYLICHbBl HE3HAUWTENbHbIE OIIMOKH, HCIpPABICHHBIE C
MIOMOIIBIO «HABOJSAIIMX» BOIPOCOB NPENOJABATENSL.
69-60 bazoBsrii OTBeTbl Ha BONPOCHI M  pEIIEHUS TOCTABICHHBIX 3ajad
YPOBEHb HEI0CTaTOYHO MosiHble. JIoruka u nociaeoBaTenbHOCTh B PELICHUN
3aJ]a4 IMEIOT HapymeHus. B oTBeTax OTCYTCTBYIOT BBIBOIBI.

HroroBass oOIlIEHKAa BBICTaBISACTCS IIyTeM TMEepeBoja HaOpaHHBIX OasIoB B
COOTBETCTBHH CO CIICYIOIIEH TaOIUIICH:

O1eHKa 110 5-0a/ILHOM MIKAIe LRsE) LTS S eI [ Oneunka ECTS
DK3aMeH

5 — «omauunoy 90-100 A
85-89 B
4 — «xopouto 75-84 C
70-74 D

33— «wo » 65-69
(VOOBIIeMBOPUMENbHO 60-64 E
2 — «HEey0081emBOPUMENLHON Memnee 60 F

YueOHO-MeTOAUYEeCKOE U HHPOPMALITMOHHOE 00ecriedyeHHue Y4eOHO! TUCIUILINHBI
OcHoBHas nuTeparypa:

1. Kykona, O. .  Texnonorumdeckoe oOopyaoBanue. OOopynoBaHue st
TEIIOMacCOOOMEHHBIX TpoIieccoB : yueoHoe mocoodue / O. I1. XKykosa, H. A. BoiiHoB. —
Kpacnosipck : Cubl'Y um. akagemuka M. @. Pemernéna, 2018. — 108 c. Pexxum noctymna:
https://e.lanbook.com/reader/book/147455/#1

2. CmupHoB, H. H. Anp00M TUIIOBOM XMMUYECKOH anmaparypbl (IPUHUIUITAATIBHBIE
cxembl annaparoB) : yueoHoe nocobue / H. H. Cmupnos, B. M. bapa6am, K. A. Kapnos ;

noxa oowel pegakuueid H. H. CmupnoBa. — 4-e uzn., crep. — Cankr-IletepOypr : Jlans,
2019. — 84 c. Pexxum nocryma: https://e.lanbook.com/reader/book/115527/#1
JlononHurtenbHas JIuTEpaTypa:

3. I'ne3gmiioBa, A. V. KOHCTPYKTHBHBIN U TMPOYHOCTHOM pacyeT TETIOOOMEHHBIX
anmnapartos : yueOHo-MeTtoanueckoe nocoodue / A. U. ['neznunosa, 0. B. Bunorpanosa. —
Bonorga : BTMXA um. H.B. Bepemaruna, 2019. — 85 ¢. — ISBN 978-5-98076-307-
[/.— Texkcr : anekTpoHHbIN // JlaHb : 3nekTpoHHO-OuOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/reader/book/138547/#1



https://e.lanbook.com/reader/book/147455/#1
https://e.lanbook.com/reader/book/115527/#1
https://e.lanbook.com/reader/book/138547/#1

4. Moprynos, K. I1. Hacocsl u HacocHble cTaHLUU : yueOHOE MocoOue NSl By30B /
K. TI. MoprynoB. — 4-¢ u3n., crep. — Cankr-IletepOypr : Jlanp, 2021. — 308 c. —
ISBN 978-5-8114-6826-3. — TekcT : 251eKTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEeYHAs
cuctema. — URL: https://e.lanbook.com/reader/book/152484/#185

5. Jle, B. A. OOGopynoBanue NpeANpUSTANA MO MPOU3BOJCTBY JIECOXUMUUYECKUX
MIPOYKTOB M OMOJIOTMUECKH aKTHBHBIX BemiecTB. KypcoBoe MpoekTUpoBaHHE : ydeOHOE
nocobue / B. A. [le, B. . Pomuna. — Cankt-IlerepOypr : CIIGIJITY, 2017. — 100 ¢. —
ISBN 978-5-9239-0990-6. — Texkcr : anekTpoHHbIH // JIaHb : 3JE€KTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/reader/book/99815/#1

[lepeueHs yaeOHO-METOAMYECKOM JIUTEPATYPHI:

6. 3epHpnmkrHa A.A. . MeToan4ecKe ykazaHus K MPaKkTHIecKoi pabote «Marepu-

aTBbHBIN OastaHc ammaparay.- banakoro: BUTU HUAY MU®U, 2021. — B anpobaryu

7. 3epubiikuHa A.A. . Metoauueckue ykazaHus K IpaKTUYECKON padoTe
«TemnnoBoit 6ananc anmapata»- banakoso: BUTU HUAY MUOU, 2021. - B anpobanuu
8. 3epupimkuHa A.A. . MeTtoanueckue yka3zaHus K MIpaKkTHIeckor padore. «Pacuer
Ir€OMETPUYECKHUX PA3MEPOB, KOJIMYECTBA, IPOU3BOIUTEIBLHOCTH anmapara» - bajgakoso:
BUTU HUAY MUDU, 2021. - B anpobanun
IIporpammHuoe ob0ecnieuenue u UHTEpHET-pecypChl:
1.ITO Microsoft Office PowerPoint 2007.

2. ITO Microsoft Office (WORD, EXCEL) 2010.
3.https://ence-gmbh.ru — coBpemeHHbI HHDOPMATHBHBIN CAHT IO MPOU3BOJCTBY U

OIMHCAHHUIO TCXHOJIOTHYCCKOI'O O60py2[OBaHI/ISI

4.https://himapparat.com - coBpeMeHHbI HH)OPMATUBHBIN CAWT MO MPOU3BOACTBY

U OIKCAHUIO TEXHOJIOIMUYECKOT0 000pYy10BaHUS
MarepuajibHO-TeXHH4YEeCKOe o0ecneyeHue y4eOHOM JMCIMIIINHBI

JIeKUMOHHBIE 3aHATHS NPOBOAATCS B  CIECHHAIM3UPOBAHHBIX  AYJUTOPUSX,
OCHAILIEHHBIX ~ MYJbTUMEIUWUHBIM  oOopynoBaHueM. Ui  mpoBeAeHUS  JIEKUUU
UCIIOJIb3YETCSI MYJBbTUMEIUNHBIN KypC JEKLIHMA, BUIEO(DUITBMBI.

[IpakTryeckue 3aHATHS MPOBOAATCS B KOMIIBIOTEPHBIX 3allaX, OCHAUIEHHBIX
HeoOxoaumbM T10.

Y4eOHO-MeTOAUYECKHE PEKOMEHIALMH VISl CTYACHTOB

1. Yka3zanus 15t npoCIyllIuBaHuUs JEKIUI

[lepen HavamoMm 3aHATHI BHUMATENbHO O3HAKOMHUTHCA C YYE€OHBIM IIJIAHOM
MPOBEICHMUSI JIEKIIUI U CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

[lepen nocelieHreM O4YepeIHOM JEKIUU OCBEKUTH B TAMATH OCHOBHBIE KOHUEMIIUN
MpOWJIEHHOTO0 paHee Marepuana. I[loAroToBUTH TMpU  HEOOXOAMMOCTH  BOMPOCHI
npenogasatento. He Hao onacaThbcesi, 4TO BOIPOCHI MOTYT OBITh IPOCTHIMH.


https://e.lanbook.com/reader/book/152484/#185
https://e.lanbook.com/reader/book/99815/#1
https://ence-gmbh.ru/
https://himapparat.com/

Ha gnexumm ocHOBHOE BHUMaHuWe CleAyeT yaensiTh He dopmyraM U
MaTeMaTUYECKUM BBIKJIAJKaM, a COJCPKAHUIO HU3y4aeMbIX BOIIPOCOB, ONPEACICHUSIM U
NOCTAaHOBKaM 3a/1a4.

B mnporecce u3ydenus JEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTU YacTo
BO3BpalIaThCsl K OCHOBHBIM MOHATHSIM M METOAAM pelIeHUs 3aaad (34€Ch BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYICHTOB).

JKenarenpHO WMCMOJIB30BaTh KOHCIEKTHI JICKIHWM, B KOTOPBIX HCIHOJb3YETCS
MPUHATAs IPEnoaBaTeIeM cucTteMa 0003HaueHUH.

Jliist Gosee moApoOHOro U3yUEHHs Kypca ciaeayeT paboTaTh ¢ peKOMEHI0BAHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMHU U BHOBb MOSIBISIOIIMMUCS UCTOYHUKAMU.

2. YKa3aHud 715 y4acTUs B MPAKTUYECKUX 3aHATHSIX

Ilepen mocemieHMEM MNPAKTUYECKUX 3aHITUWA YACHUTH TEMY U CAMOCTOSITEIBHO
W3YYUTh CBSI3AHHBIEC C HEW MOHITUSA U METOJbI PEIICHUS 3a/1a4.

[lepen pemienueM 3a7ay aKTUBHO y4acCTBOBATh B OOCYXKJICHHH C IpeErojaBaresieM
OCHOBHBIX MOHSTUN, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3aHATHS.

B npouecce pemieHus 3a1a4 BECTU TUCKYCCHUIO C IIPENOAABATEIEM O IPAaBUILHOCTHU
IIPUMEHEHUSI METOJIOB UX PELICHUS.

IIo BO3MOXHOCTH CaMOCTOSITEJIBHO JIOBOJMTH PELICHUE IpejiaraeMbiX 3aaad 10
OKOHYATEJIBHOIO UTOTA.

B KoHIIe MpakTUYECKOro 3aHSITHS MPU HEOOXOIUMOCTH BBISICHUTD Y MIPENOJaBaTEIIs
HESICHBIE BOMPOCHI.

OcHOBHBIE pe3yJbTAThl BBHITOIHEHUS pa00OThl HEOOXOAUMO pacreyararh.

3.YKkazaHust 17151 BBITIOJIHEHUS CaMOCTOSITEIbHON PabOTHhI

[TomyuuTs y mpernogaBaTens 3aJaHUE€ U CIUCOK PEKOMEHJIOBAaHHOW JIUTEPATYPHI.
N3yyeHne TeOpeTHYECKUX  BOIPOCOB  CIEAYET IPOBOAUTH IO  BO3MOKHOCTHU
CaMOCTOSITENIbHO, HO TIPH 3aTPYIHEHUAX 00paIaThCs K MPEno1aBaTelto.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTIAHHON padoTe.

[Ipu BbINOTHEHUHM (PPOHTABHBIX 33JJaHUI IO YCMOTPEHUIO TIpernoaaBaresis padoTa
MOXET OBITh OIlEHEHAa 0e3 MUCHMEHHOI0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJILHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CAaMOCTOSTEIHLHON padOTHI.

[ToaAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeTtoauyeckue peKOMEHAALMH ISl IpenogaBareien

1. Ykazanus 115 IpoBeACHUS JICKIIUI

Ha nepBoii BBOJIHOM JIEKIIMH C/IeNIaTh OOIIMI 0030p coAepKaHus Kypca U OTMETUTD
HOBBIE METOJbI U MOAXOJbl K PEIICHUIO 33Jla4, PacCMaTPUBAEMBIX B Kypce, JOBECTH 10
CTYJICHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Ipy moATOTOBKE K JIGKITMOHHBIM 3aHSATHSIM HEOOXOAMMO MPOIyMaTh IUIAH €ro
MIPOBEICHUS, COIEP/KAHNE BCTYIIUTEIbHOM, OCHOBHOM Y 3aKJIFOYMTEIIbHOM YaCTH JICKLIWH,
O3HAKOMUTHCSI C HOBHUHKAMH y4e€OHOW M METOJMYECKOW JIMTEpaTyphl, MyOJIUKAIUSIMU



MEPUOIUYECKON MMEeYaTH MO TEME JICKUMOHHOTO 3aHATHs. llepen M3m0kKEeHHEM TEKYIIETO
JIEKIIMOHHOTO MaTepuajia HAalmOMHUTh 00 OCHOBHBIX HWTOTraxX, JOCTUTHYTBIX Ha
npeapaymux Jiekuusax. C 3TOM 1LeNblo 3aJaTh HECKOJIBKO BOIPOCOB ayJIUTOPUU U
OCYIIIECTBUTH BHIOOPOYHBIN KOHTPOJIh 3HAHHS CTYICHTOB.

B Xone JNEKIMOHHOrO 3aHATHS MPENojaaBaTeNb JOJDKEH Ha3BaTh TEMY, Y4eOHbIE
BOINPOCHI, 03HAKOMHTH CTYJICHTOB C IMIEPEYHEM OCHOBHOW W JOMOJHUTEIBHOW JTUTEPATYPHI
1o TeMme 3aHsaTusl. PackpbiBasi coiepkanre yueOHbBIX BOIIPOCOB, aKI[EHTUPOBATH BHUMAaHUE
CTYyICHTOB Ha OCHOBHBIX KaTErOpusiX, SIBJICHUSAX U TIpolleccax, OCOOCHHOCTSAX UX
npoTekaHus. PackpbIBaTh CyIIHOCTb M COJAECPKaHUE PA3IMYHBIX TOYEK 3pCHUSA U HAYUHBIX
MOJXO/I0B K OOBSICHEHHIO TE€X WJIM MHBIX SBJICHUHN U MIPOIIECCOB.

Crnemyer apryMeHTHPOBAHO OOOCHOBaTh COOCTBEHHYIO IIO3HUIIMIO IO CIIOPHBIM
TeopeTuyeckuM BompocaMm. [lpuBoauTh npuMepnl. 3afaBaTh MO XOAY H3I0XKEHUS
JIEKIUOHHOTO Marepuaia pUTOPUYECKUE BOIMPOCHI U CAMOMY JaBaTh HA HUX OTBET. JTO
CIIOCOOCTBYET aKTHUBM3ALUM MBICIUTEIBHON JEATEIBHOCTH CTYJICHTOB, MOBBIIICHUIO HUX
BHUMAHUSA M MHTEpPECA K MaTepualy JEKIUH, €€ conaepkanuto. [IpenogaBarens nomkeH
PYKOBOJUTH PaOOTOM CTYACHTOB II0 KOHCIIEKTHPOBAHWIO JICKIIMOHHOTO Marepuaa,
MOAYEPKUBATh HEOOXOIWMOCTh OTPAKCHHS B KOHCIIEKTaX OCHOBHBIX I1OJOKCHUH
M3y4yaeMOM TeMbI, 0CO00 BBIJICIISANA, KaTerOpuaabHbIN amnmapar. B 3akirouuTensHON 4acTu
JEKIIMU Heo0XoauMo chopMynupoBaTh OOIIKME BBIBOABI IO TEME, PaCKpPHIBAIOIIUE
COJICp’)KaHME BCEX BOIMPOCOB, MOCTABJIECHHBIX B JIeKIUU. OOBSIBUTH IUIAH OYEPEIHOTO
MPAKTUYECKOrO 3aHATHUS, NaTh KPATKME PEKOMEHJAUMH 10 MOATOTOBKE CTYACHTOB.
Omnpenenute MECTO W BPEMA KOHCYJbTAMU CTYACHTAM, IOKEIABIIMM BBICTYIUTH C
JoKJIaiaMu U pedepaTamu.

Ha mocnenneit nekiuu ynenuts BpeMs 11 0030pa Hanbojiee BaKHBIX MMOJIOKCHUH,
PACCMOTPEHHBIX B KypCE.

2. Yka3zaHus sl IPOBEICHUS MPAKTUYECKUX 3aHATHI

YeTko 0003HAYUTH TEMY MPAKTUUECKOTO 3aHSATHUS.

OOCyaUTh OCHOBHBIE TIOHSITHS, CBSI3aHHBIE C TEMOM MPAKTUUYECKOTO 3aHSTHS.

B mpouecce peuieHus 3agad BECTH AUCKYCCHUIO CO CTYAEHTAMHU O MPABUIBHOCTH
NIPUMEHEHUST TEOPETUUECCKUX 3HAHUM.

OTMeuaTh CTyJEHTOB, HauOoOJee aKTUBHO YYacTBYIOIIUX B PEIICHUU 3ada4 M
JIACKYCCHSIX.

B KOHIIE TPaKTUYECKOTO 3aHATHS 33/1aTh ayIMTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB.

3.YKazaHus 1o KOHTPOJIIO CAMOCTOATEIIBHOM pabOThI CTY/IEHTOB

[Io ycMoTpeHuIO TpernojaBarelis 3aJlaHhe Ha CaMOCTOSITEIBHYIO paOOTy MOXKET
OBITh MHAWBUTYATIbHBIM WU (DPOHTATIBHBIM.

[Ipy wCcHoONb30BaHMKM WHIWBHAYAIbHBIX 3aJaHUN TpeOoBaTh OT CTyACHTA
MMUCHbMEHHBIN OTYET O MPOJICIIAHHON padoTe.



[Ipu nmpumeHeHuu (PPOHTANBHBIX 3alaHUN BECTH KOJIJICKTUBHBIE OOCYKIEHHUS CO
CTYIEHTaMU OCHOBHBIX TCOPETUUECKUX IOJIOKEHUM.

C 1enpl0 KOHTPOJS KayecTBA BBINOJHEHHSI CaMOCTOSITENIbHOM paboThl TpeOOBaTh
UH/IUBHUIyaJIbHbIE OTYETHl (JOIMYCTUMO BMECTO IHCbMEHHOIO OTY€Ta MPUMEHSThH
WHIVBUTyaJIbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBieHa B cootrBeTcTBuu ¢ TpeboBanusmu OC HUAY MUDU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI IO HAIIPABJIECHUIO TTOATOTOBKHU
18.03.01 «XumMuyeckast TEXHOJIOTU).

Pabouyro nmporpamMmmy cocTaBmiI @ JIOLIEHT, 3epHBIIIKAHA A. A.
PenenseHt et noreHnt, 3yoosa H.I'.

[Iporpamma omo6pena Ha 3aceganuu YMKH 18.03.01 «Xumudeckass TEXHOJIOTHS
ot 15.11.2021 roga, mpotokomn Ne 2.
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[Ipencenarens yaueOHO-METOINYECKON KOMUCCUH v Yepuora H.M.



