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1. Hean AuCHMILIAHBI (MOYJIs1)

HenssmMu m3ydeHus: nucuuiuiiabl «[Ipormeccsl U anmapaThl MUIIEBBIX MTPOU3BOICTBY SB-
JSIOTCS: IPUOOPETEHNE U yCBOSGHUE 00YUaIONMMUCS 3HAHUHN MTPOIIECCOB MUIIEBHIX MPOU3BOJICTB
W aImapaToB IS UX OCYIIECTBICHUS C YIETOM TEXHHUYECKUX M SKOJOTUUYECKHUX aCIIEKTOB, a TaK-
e TPaKTUUYECKas MOATOTOBKA UX K PEIICHUIO KaK KOHKPETHBIX MPOU3BOJICTBEHHBIX 337124, TaK U
MEePCIEKTUBHBIX BOIPOCOB, CBA3AHHBIX C PAIIMOHATU3AIMEH MTPOIIECCOB M COBEPIIICHCTBOBAHUEM
arnrapaToB MUIIEBBIX TPOU3BOICTB.

3agaun TUCHUIUIMHBI: 337249l M3YYCHHS JUCIUIUIMHBI (GOPMYIHPYIOTCS Ha OCHOBE
TpeboBaHU K Mpo(hecCHOHATBLHBIM 3HAHKSIM, YMEHUSAM U HaBbIKaM, KOTOPBIMH JTOJIKHBI BIA/ICTh
CTYJICHTBI, OTIPEIICISAIOTCS MECTOM JUCIHUILINHBI B YYEOHOM IUIaHE, HEOOXOIUMOCTHIO MCIIOJIb-
30BaHUS €€ MPU U3YYCHUHU CIIEIHABHBIX KYPCOB U B IUIJIOMHOM ITPOEKTHPOBAHUMU.

3ajaun TUCIUTIIIMHBI COCTOST B U3YYCHUH Ha 0a3e (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKHU U
XUMHUH OOIINX MPOIIECCOB, MPOTEKAIONUX B PA3IMYHBIX MMPOU3BOJICTBAX, U3YUCHUU COBPEMECH-
HBIX amlmnapaToB, OOIIMX METOJIOB MX pacueTa, MyTel palMoHaIn3alii MpoILecCcoB, BIOOpa OI-
TUMaJIBHBIX KOHCTPYKIIUH armaparoB B KOHKPETHBIX MPOM3BOJCTBAX, B OCBEHICHUH OCHOBHBIX
TEXHUUYECKUX MPOOJIeM, HAYYHBIX JOCTUKEHUI U COBPEMEHHBIX TEHACHIUN MCIONIb30BAHUS HO-
BBIX (DM3MUYECKUX METOJIOB OOpa0OTKH MHUIIECBBIX MPOTYKTOB B TECHON B3aWMOCBSI3U C BOIpOCa-
MM TEXHOJIOTHH.

B pesynpraTe m3ydeHus Kypca oOydarouIuiicsi OBiIaJeBaeT HEOOXOAUMBIMH TEOpETHYE-
CKHMH W TPAKTUYECKUMHU 3HAHUSAMH IO BOIPOCAM IPOIECCOB U AIITapaTOB IMHUIICBBIX TPOM3-
BOJICTB C JTAJILHEHUIIIUM HUCITOIh30BAaHHEM HX B IpoIiecce MpohecCHOHaTbHON NeITeIbHOCTH.

[Ipy ocBOCHHMM NAaHHOW MHCUUIUIMHBI YYUTHIBAIOTCS TPYAOBBIE (QyHKIHH Tpodeccro-
HajbHOTO cTanaapra: 33.008 PykoBoauTenb npeanpusTus MUTaHUS.

2. MecTO IMCUMILUIUHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl

CornacHo yuyeOHOMY IUIaHy IO HampaBieHHIO noArotoBku 19.03.04 TexHomorus mpo-
JOYKLIWU U OpraHu3anus oOLUIeCTBEHHOIO MUTaHUs TUCHMILIMHA (Moyib) «IIpomecchl u anmapa-
THI TIUIIEBBIX MPOU3BOACTBY» OTHOCUTCS K 0a3oBoi yacTu broka 1 «Jlucuumiauael (MOMYIIH)»
b1.b.19.

JlaHHBIN Kypc SIBISIETCS BaXHBIM B CHUCTEME IOJTOTOBKM OOYYaIOLIUXCS, MOCKOJBKY
OpEANpUsATHs OOLIECTBEHHOTO MUTAHUS MIPAIOT BAXXHYIO POJb B YAOBJIETBOPEHUH MOTPEOHO-
CTeil HacelleHus, a TaKKe B cUCTEME MH(PACTPYKTyphl HAlMOHAIbHONM SKOHOMMKHU Kak oOlie-
CTBEHHO-OpraHM30BaHHast (hopMa yZ0BIETBOPEHUS MOTPEOHOCTEHN JT10/1eil B TOTOBOM MHUIILE.

Jlig ocBOEHUS TUCUUIUIMHBI 00YYaroIUNCs JOJKEH OBJAJAETh OCHOBHBIMHM MOHSTHUSIMH
CIEIYIOINX AUCIUIUIMH: MEXaHHKa, OMOXMMUYECKHE OCHOBBI TEXHOJIOTUU IMPOJIYKTOB 0O0IIe-
CTBEHHOTO NMHTAHMs, TEXHOJOTUS MPOJYKIMHU OOLIECTBEHHOIO MUTAHUS, OpPraHU3alMs MPOU3-
BOJICTBA U OOCITYKMBaHHE Ha MPENNpPHUATHIX OOLIECTBEHHOIO MUTAHMSI, IPOEKTUPOBAHUE Mpe-
NPUATHI 00IIIECTBEHHOTO MUTAHUS, 0€30MaCHOCTh JKU3HEACATEIbHOCTH.

[IproGpereHHble 3HAHMS, YMEHUSI U HABBIKM HEOOXOAUMBI MPU WM3YYEHUM TUCIHIUINH!
CUCTEMBI YNPABICHUS TEXHOJIOTMYECKUMHU MPOLECCAMH, TEXHOJIOTUS MPOLYKIMH CIIEIHAIbHBIX
BUJIOB IIUTAaHMSI, OPTaHU3allks CIEHaIbHBIX BUOB MUTAHUS, OCHOBBI CTPOUTENHCTBA M MHXKE-
HepHOE 00O0pyZOBaHWE, MPOM3BOJCTBEHHAs IpaKTHKa Hay4YHO-HcCcienoBaTelbckas pabora u
MIPOM3BOJICTBEHHAS MPEIAUIIIIOMHAS [TPAKTHKA.

3. [lmanupyempble pe3yabTaThl 00yUYeHHs 10 JUCHHUILINHE, COOTHECEHHbIE ¢

IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUsI 00Pa30BaTeIbHOI MPOrpaMmbl
B pesynbTarte u3ydeHus IUCHUIUTMHBI 00YYaIOMIMNACS TOJDKEH OCBOUTH CIEAYIONIUE TPY-
JoBbIE QYHKIUU:
YrpaBiieHne MaTepualbHBIMU peCypcamMy U MEePCOHANIOM JIETapTaMeHTOB (CIyK0, OT/e-
70B) npeanpustus nutanus (PykoBogurens npennpustus mutanus. TO - B/01.6);



Kontpons n ouenka 3¢h(eKTUBHOCTH IEATEIBHOCTH ACTIapTaMEHTOB (CIYXO0, OTIIENIOB)
npeanpustus nutanus (PykoBoaurens npeanpusitus nutanus. TO-B/03.6);

[InanupoBaHue MpoIEccoB OCHOBHOTO Mpou3BoAcTBa opranu3anuu nutanusi(Ilosap. TO
- D/01.6);

Opranuzanys ¥ KOOpAWHAIKA IPOLIECCOB OCHOBHOTO NMPOU3BOACTBA OpraHU3allMy MUTa-
uus (I[Toap. Td- D/02.6);

KonTtpons u oneHka 3(ppeKTUBHOCTH MPOLIECCOB OCHOBHOTO MPOU3BOCTBA OPraHU3aLuN
nutanus (ITosap. T® —D/03.6).

Tpyoosvie Oeticmausi:

PykoBoautens npeanpusitust nutanus. TO - B/01.6.

- OneHka MaTepualbHbIX PECYpCOB JENapTaMEeHTOB (CIyXk0, OT/AEI0B);

- Onenka (QyHKIIMOHAJIBHBIX BO3MOKHOCTEH IMEpcoHana AernapTaMeHToB (Ciayx0, oTne-
JIOB);

- [InanupoBanue TeKyliel IeATeNbHOCTH JENapTaMEHTOB (CIyXk 0, OTAENIOB) MpEeAnpusi-
THUS IUTAHUS;

- ®opMupoOBaHHE CUCTEMBI OM3HEC-TIPOLIECCOB, PETJIAMEHTOB U CTaHAApPTOB NMPEANPUATHUS
HNUTAHUSA;

- Koopaunanus v KOHTPOJIb JeATEILHOCTH JIETIapTaAMEHTOB (CIIyk0, OTACIIOB).

PykoBonutens npeanpusitus nutranus. Td-B/03.6.

- Onpenenenne GopM U METOAOB KOHTPOJSI OM3HEC-TIPOIIECCOB ICTAPTAMEHTOB (CITYXO,
OTJIEJIOB) IPEANPUATHS TUTAHUS;

- Opranuzanusi ciy0bl BHyTPEHHETO KOHTPOJIS;

- Opranu3zanus KOHTpOJIs 32 GYHKIIMOHUPOBAHUEM CUCTEMbI BHYTPU(DUPMEHHOTO pacro-
psiaKa, TpyIOBOW M (PMHAHCOBOM MUCHUTUIMHBI paOOTHUKOB;

- Opranusanysi KOHTPOJISl UCIIOJIHEHHS IEPCOHATIOM IPUHATBIX PELICHUH;

- OpraHusanusi KOHTpPOJII COOJIOJEHUSI TEXHUYECKMX U CAaHUTApHBIX YCIOBUH padOTHI
CTPYKTYPHBIX MOJpa3esIeHHI;

- Opranusanusi KOHTPOJIS 3a BBIINOJIHEHUEM COTPYIHUKAMU CTaHIApTOB OOCITYKUBAaHUS U
o0ecreyeHneM KadyecTBa MPOIYKIIUU U YCIYT;

- BrigaBnenue mpobieM B cuCTeME KOHTPOJS MPEANpUATUS NUTAHUS U ONperesieHue
ypoBHSI 3((HEKTUBHOCTH JIEATEIBLHOCTH JIeNapTaMEHTOB (CITy»0, OTJIENIOB)

[ToBap. T® - D/01.6.

- OneHka ¢axkTOpOB, BIUSIOMIMX Ha MPOIECCHl OCHOBHOTO IMPOM3BOJICTBA OpPTraHU3AIUH
MUTAHUS;

- [InanupoBanue noTpedHOCTEN OCHOBHOTO MPOM3BOJICTBA OpPraHU3alMK MUTAHUS B TPY-
JIOBBIX M MaTe€pHAIIbHBIX peCypcax;

- Pa3zpa0boTka miaHOB OCHOBHOI'O NMPOM3BOJCTBA OpraHMU3allMU MUTAHUS MO OTAEIbHBIM
BUJIaM TIPOIIECCOB;

- Pazpabotka mpemioxeHuil Mo COBEpIIEHCTBOBAHUIO aCCOPTUMEHTHON MOJIUTUKU U Lie-
HOOOpa30BaHUs Ha OJI0/1a, HAIUTKU U KyJIMHAPHbBIE U3/IENINs OpraHU3al[ii MUTaHuUs.

[ToBap. TO- D/02.6.

- IlpoBeneHnve opraHu3alMOHHON NWAarHOCTUKH, NMPOEKTUPOBAHHSA U pErIaMEeHTalluu
IIPOLIECCOB OCHOBHOI'O IPOM3BO/ICTBA OPraHU3AlUN TUTaHUS;

- Pacnipenenienre npou3BOICTBEHHBIX 3a/laHUil MeX Ay OpUragaMu OCHOBHOTO MPOU3BO/-
CTBA OpPraHM3alliy MUTAHUS B 3aBUCUMOCTH OT UX CHEIMAIN3ALNN U ONPEACICHUE CTEIIEHU OT-
BETCTBEHHOCTU OpUTa/IUpOB;

- Koopaunanus mpoieccoB 0OCHOBHOTO MPOU3BOACTBA OPraHU3alMK MUTAaHUS C APYTUMU
CTPYKTYPHBIMH MOAPA3/ICICHUSMH.

[ToBap. T® —D/03.6.



- KoHTpOInbs BEIMOMHEHHS paOOTHUKAMU OCHOBHOTO MTPOM3BOJICTBA OPTaHU3AIMH TUTAHUS
TEXHOJIOTHIl MPUTOTOBJIEHUSI OJI0J], HAMUTKOB M KYJIMHAPHBIX H3IENUH, PErJaMeHTOB U CTaH-
JApTOB, MPUHSATHIX B OPTaHU3AIIHH;

- OneHka pe3ysibTaToB JESTEILHOCTH OCHOBHOTO MPOW3BOJICTBA OPraHU3allUU MMHUTAHUS
3a OTYETHBIN NEPUOL;

- BoisiBneHne OTKJIOHEHUH OT miiaHa B paboOTe OCHOBHOI'O IPOM3BOJICTBA OpraHU3aIUU
MUTAHWS U UX IPUYHH;

- [loaroroBka oT4eTOB O pe3ysbTaTaXx pPabOTHl OCHOBHOI'O IIPOM3BOJICTBA OpraHU3alUU
MUTAHKS 32 OTYCTHBIN MEPUO]T;

- Peanuzanus mep mo mpenynpexIeHUI0 XHUILIEHUN U JPYTUX CIydyaeB HAapyIIEHUs CO-
TPYJHUKaMU OCHOBHOTO MPOWM3BOJCTBA OPTraHW3AllUU MHUTAHUS TPYJOBOU NUCIUIUIMHBI, PEria-
MEHTOB U CTaHAAPTOB, MPUHSITHIX B OpraHU3aLNY;

- [loaroroBka u peanu3anys Mep MO MOBHIIICHUIO YPPEKTUBHOCTH PAOOTHI OCHOBHOTO
MIPOU3BOJICTBA OPTaHU3ALMH TUTAHUS

OcBoeHMEe AUCUUILIMHBI (MOAYISI) HAMpaBiIeHO Ha (POPMUPOBAHUE CIEIYIOMIMX KOMIIe-
TECHIUM:

OIIK-1 cnocoOHOCTBIO OCYIIECTBIIATH MOUCK, XpaHeHHe, 00paboTKy U aHanu3 uHdopma-
[IUU U3 Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, MPEJCTABIATh €€ B TpeOyeMoM (opmare ¢ Hc-
MOJIb30BaHKEM UH(GOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHH.

ITK-5 crmocoOHOCTBIO pacCYMTHIBATH MPOU3BOACTBEHHBIE MOITHOCTH U 3(PEKTHBHOCTD pa-
00Tl TEXHOJIOTMYECKOTO 00OpYyIOBaHUS, OICHWBATh W IUIAHMPOBATh BHEJPEHHE WHHOBAIMA B
MIPOU3BOJICTBO.

[TIK-27 cnocoOHOCTBIO KOHTPOJMPOBATH KAa4e€CTBO MPEIOCTABISEMBIX OpraHU3alUsSIMU
YCIIYT TI0 TIPOSKTUPOBAHUIO, PEKOHCTPYKIIMYA U MOHTaXXy O0OpYIOBaHUS, YIaCTBOBAThH B IIJIAHM-
POBKE M OCHAIICHUU MPEIIPUITUNA TUTAHUS

[Inmanupyemsie Kpurepuu onieHHBaHUsI pe3ynbTaTOB 00Y4YeHUs!
€3yJIbTaThI .
pesy Huzkwmit
0o0ydeHms .
(IoToporoOBEIit) . N N
(mokazarenu IToporossrii ba3zoBbrit ITponBuHyTHII
KOMIIETEHIINS
OCBOCHHS
He chopMupoBaHa
KOMIIETEHIINN)
OIlK-1 OTtcyTcTBHE WK dparMeHTapHOe B nenom ycnem- CdhopmupoBaHnHbIe
3HaTh: poOeJIbl B 3HAHUSX | 3HAHUE OCHOB IPO- | HBIE, HO COAEp)Ka- | 3HAHUSI IPOrpaMM-

HPUHIUIIEI CO-
BpEMEHHBIE MPO-
TrpaMMHOTO 00Oec-
HICYCHUSI, pecyp-
cbl UHTEpHETA
JUTSI TIOWCKA He-
00xoanMoN MH-
¢dopmanuy; HO-
Beimme nHpop-

MPUMEHEHUS CTaH-
JApTHBIX TPO-
IPaMMHBIX CPEJICTB
IUIs TIOUCKa, Xpa-
HeHUs, 00paboTKn
U aHaIMu3a HeoOXo-
IUMOi nHpopma-
LUH; OTCYTCTBHUE
HaBBIKOB paboTHI ¢

rpaMMHOTO 0b6ec-
reyeHus1, Heo0xo-
JMMBIX JIJIS TOUCKA
nH(pOpMaIu B

pecypcax UHTepHe-

Ta; HOBSUIITNX HH-
(hopMaImoHHBIX
TEXHOJIOTHH, OC-
HOBHBIX METOJIOB,

1Me OTAEIbHbIE
po0OesIbl 3HAHUH
HEOOXOIUMBIX IS
roricka uHpopma-
UK B pecypcax
HNHureprerta; Ho-
BeHIINX HHPOpMA-
LUOHHBIX TEXHOJIO-
TUM, OCHOBHBIX

HOT'0 00CCITeUeHHS,
HEOOXOIUMBIE I
noricka nHpopma-
IIUU B pecypcax
NHurepHera; Ho-
Belmmx nHpopma-
IIUOHHBIX TEXHOJIO-
T, OCHOBHBIX
METOJIOB, CITOCOO0B

MAaIMOHHBIE TEX- | NEPCOHAIBHBIM croco0oB U METOJIOB, CIIOCOOOB | M CPEACTB MOTyue-
HOJIOTUH, OCHOB- | KOMIIBIOTEPOM CPEICTB MOJIyde- Y CPEJCTB MOJIyde- | HHUA, XpaHEHHUH,
HBIE METO/TBI, HUS, XPaHEHHUS, HUS, XpPaHEHUS, nepepaboTKH WH-
CIIOCOObI 1 cpe- nepepadoTKu MH- | mepepaboTku UH- | hopManuu

CTBa MOJIYYECHHUS, ¢dopmanun ¢dbopmannn

XpaHeHus, mepe-

pabotku uHdoOp-

Maluu

YMmeTs: Yactuyno ocBoeH- | B memom ycnemno, | B nenom ycnem- CdopmupoBannoe
UCIIOJIb30BaTh HOE YMEHHE HC- HO HE CUCTEMAaTH- | Hble, HO COAEP)Ka- | yMEHHE UCIIOJIb30-
IPUKJIaHbIE [10JIb30BATh MPH- YECKH NPUMEHsIe- | IIU€ OTJICJIbHBIE BaTh [IPUKJIA/IHbIE
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MPOrpaMMHBIC
CpencTBa s
CO3/IaHUs JOKY-
MEHTOB U Opra-
HU3aIUHN pacyde-
TOB, a TAKXKe CO-
3/1aBaTh 0a3bl
JTAHHBIX C UC-
MOJIE30BaHUEM
pecypcoB UuTep-
HET, UCIIOJIB30-
BaTh CTaHJIAPT-
HBIE MTPOTPaMM-
HBIC CPEJICTRA,
paboTath ¢ uH-
(dopmarueii B

KJIQJTHBIC TIPO-
TrpaMMHBIE Cpeji-
CTBa JUIS CO3IAHHS
JIOKYMEHTOB U Op-
raHU3aIH pacye-
TOB, a TAKXKE CO-
3/1aBaTh 0a3bl 1aH-
HBIX C MCIIOJIb30Ba-
HUEM PEeCypCcoB
WuTepHeT, ucrob-
30BaTh CTaHAPT-
HBIC TIPOTPaMMHEIC
cpencTaa, paboTaTh
¢ uapopmanuel B
TI00ATBHBIX KOM-
MBIOTEPHBIX CETIX

MO€ YMCHHE UC-
I0JIb30BaTh MPH-
KJIaJHBIE TIPO-
IrpaMMHBIC CPEe/I-
CTBA JIJISl CO3JIAHMS
JIOKYMEHTOB U Op-
raHu3aliy pacue-
TOB, a TAKXKE CO-
31aBath 0a3bl T1aH-
HBIX C HCIIOJIb30Ba-
HHUEM PECYpCOB
HaTepHeT, UCnob-
30BaTh CTaHIAPT-
HBIC MTPOTPaMMHbBIE
cpencTaa, paboTaTh
¢ naopmanmeit B

pOoOEITbI, yMEHUE
WCTIONTE30BaTh MPH-
KJIJHBIE TIPO-
rpaMMHBIE CPE/I-
CTBA JIJIS1 CO3JIAHMS
JIOKYMEHTOB U Op-
raHu3alliy pacue-
TOB, a TAKXKE CO-
3maBath 0a3bl TaH-
HBIX C HCIIOJIb30Ba-
HHUEM PECYpPCOB
HaTepHeT, NCIONb-
30BaTh CTaHIAPT-
HBIC TPOrPaMMHbBIE
cpencTaa, paboTaTh
¢ nuapopmanmei B

MIPOrPaMMHEIC
CpeJcTBa IS CO-
3/1aHUS TOKYMCH-
TOB M OpraHu3aIiu
pacdeTos, a TaKxe
co31aBaTh 0a3bl
JTAHHBIX C UCTIONb-
30BaHUEM PECYpPCOB
HHTepHET, UCTIONb-
30BaTh CTaHJIAPT-
HBIC TIPOTPaMMHBIC
cpencTBa, paboTaTh
¢ nHbOpMaIHeH B
r100aIbHBIX KOM-
MTBIOTEPHBIX CETIX

TI100aIBHBIX [JIO0ATBHBIX KOM- | TJIO0QJIbHBIX KOM-

KOMITBIOTEPHBIX MBIOTEPHBIX CETSX | MBIOTEPHBIX CETAX

ceTsax

Bnanets: OtcyrtctBUe Biaje- | @parMeHTapHOe B nenom ycnermaoe | CBoOoaHOE Braze-

HaBbIKaMH IIpaK-
THYECKOU PabOTHI
Ha ePCOHATBHOM

HUI HaBBIKAMU
MPaKTUYECKOHN pa-
0OTHI Ha TIEpPCO-

BIIaJieHre paboToii
Ha TIePCOHATBHOM
KOMIIBIOTEPE, 5B~

BJIaJieHre paboToii
Ha MIepPCOHATBHOM
KOMIIBIOTEPE, 5B~

HHE paboTol Ha
MEPCOHATBHOM
KOMIIBIOTEPE, 5IB-

KOMITBIOTEpE, HaJIbHOM KOMIIbIO- | JItoInuecs Oasuc- | Jstronuecs 6asuc- | jisromuecs 6asuc-
SBTISTFOIIUMHUCS Tepe, SBISIOMIUMHU- | HBIM HHCTPYMEH- | HBIM HHCTPYMEH- | HBIM HHCTPYMEH-
0a3uCHBIM UH- csi 0a3WCHBIM HH- | TOM (DYHKIIMOHHUPO- | TOM (PYHKIIHOHHUPO- | TOM (HYHKITHOHUPO-
CTPYMEHTOM CTpyMeHTOM (DYHK- | BaHUS MH(pOpMalU- | BaHWs HH(OpMAIK- | BaHHUS HHPOPMAIH-
(YHKIMOHUPOBA- | TUOHUPOBAHUS OHHBIX TEXHOJIOTHH | OHHBIX TEXHOJIOTHUH | OHHBIX TEXHOJIOTUH
Hus nHQopManu- | ”HGOPMAITMOHHBIX

OHHBIX TEXHOJIO- | TEXHOJOTHH

Ui

K-5 @parmeHTapHbIe O6miue, HO HE Cdopmuposannsbie, | ChopMupoBaHHbIE
3HaTh: 3HaHUS, KaK pac- CTPYKTYPHUPOBaH- | HO COepIKaiiue CHCTEeMaTHYEeCKHUE

KaK PacCUUThI-
BaTh [IPOU3BO/I-
CTBEHHBIE MOIII-
HOCTH M 3 ek-
THUBHOCTH PabOTHI
TEXHOJIOTHYECKO-
ro 000pyAOBaHUS

CUUTHIBATH MTPOU3-
BOJICTBCHHBIC
MOIIHOCTH U 3(-
(hexTUBHOCTH pabo-
ThI TEXHOJIOTHYE-
cKoro obopyzmoBa-
HUS

HBIE 3HAHUSA, KaK
PacCUUTHIBATH MIPO-
HU3BOICTBEHHBIE
MOIITHOCTH U 3(-
(heKTUBHOCTB pabo-
TBI TEXHOJIOTHYE-
CKOro 000pya0Ba-
HUS

OTJICNIbHBIC ITPOOE-
JIbI, 3HAHUS, KaK
paccUuTHIBATH
MIPOU3BOJICTBEHHBIE
MOITHOCTH U 3-
(hexTUBHOCTH pabo-
TBI TEXHOJIOTHYE-
CKOI'0 000py/I0Ba-
HUSI

3HAHUs, KaK pac-
CUMTHIBATH MTPOU3-
BOJICTBEHHEIE
MOIITHOCTH U 3(h-
(hexTUBHOCTH pabo-
TBI TEXHOJIOTHYE-
CKOro 00opya0Ba-
HUSA

YMeTs:
OIICHUBATh U
MJIaHUPOBATH
BHEJIPEHUE MHHO-
BallUii B IPOU3-

YacTU4HO OCBOECH-
HOE YMEHHE OLICHU-
BaTh W IJIAHUPO-
BaTh BHEAPEHUE
WHHOBALIU{ B MPO-

B nenowm ycnem-
HOE, HO HE CHUCTe-
MaTHYECKH OCY-
LIECTBIIIEMOE YMe-
HUE OLIEHUBATh U

CdhopmupoanHoe,
HO cozieprKarniee
OTHENbHBIC Pobe-
JIbI, YMEHHE XOPO-
110 OLICHUBATh U

CdopmupoBannoe
YMEHHUE OLICHUBATh
U IJIAHUPOBATh
BHEJIPCHUE HHHO-
BallUii B IPOU3BOJI-

BOJICTBO HU3BOJICTBO IJIAHUPOBATh BHEJ- | INTAHUPOBATh BHE/- | CTBO

peHUe MHHOBAIIMI B | pEHUE MHHOBAIUH B

MIPOU3BOACTBO MIPOU3BOACTBO
Bmaners: Yactruno BnageeT | Hemoctarouno B nenom ycnemr- VcmeniHo BiajieeT
CIIOCOOHOCTBIO CIIOCOOHOCTBIO BJIaJICET CIIOCOOHO- | HOE, HO COiep)Ka- | CIIOCOOHOCTHIO
paccUnTHIBATH pacCUUTHIBATH CThIO PACCUMTHI- €€ OTAEILHEIE PacCUHTHIBATH ITPO-
MPOU3BOJICTBEH- | TPOU3BOJICTBEHHBIC | BaTh IPOU3BOJI- POOEITbI, BIAICHUE | H3BOJICTBEHHBIE
HBIC MOIITHOCTH U | MOIITHOCTH | 3(¢- CTBEHHBIE MOII[HO- | CIOCOOHOCTBIO MOIIIHOCTH U (-
3 PeKTUBHOCTS | HEKTUBHOCTH pabo- | cTh U 3P HEeKTHB- pPacCUYUTHIBATH (hekTUBHOCTH pabdo-
pabOThI TEXHOJIO- | ThI TEXHOJIOTHYE- HOCTH paOOTHI T€X- | MPOM3BOJICTBEHHBIE | THI TEXHOJIOTHUYE-

5




THYECKOro 000-
pyAOBaHUs, Me-
TOJMKOM OICHU-
BaHM U IIJIaHU-
pOBaHUs BHEIIpe-

CKOT0 000pyAOBa-
HHS, MECTOTUKON
OIICHUBaHUS U Ija-
HUPOBaHUs BHEJI-
pEHUs] UHHOBAIIWH B

HOJIOTUYECKOTO
obopymoBaHUs,
METOJTUKOH OIICHH-
BaHUS U IUIAHUPO-
BaHUsI BHEAPCHHUS

MOIIHOCTH U 3¢-
(dhexTUBHOCTH pado-
ThI TEXHOJIOTAYEC-
CKOT0 000pyAOBa-
HHSI, METOTUKOM

CKOT'0 000pyAOBa-
HHS, METOUKOM
OIICHUBAaHUS U IJIa-
HUPOBAHUS BHE/I-
pEHUsI ”THHOBALIUM B

HUSI MHHOBAIMH B | TPOU3BOJICTBO, WHHOBAIIMH B MPO- | OLICHUBAHUSI U TJIa- | IPOU3BOCTBO
MPOHU3BOJACTBO JIOITyCKasi CyIIIe- W3BOJICTBO HUPOBaHUS BHEJI-
CTBCHHBIC OIIMOKH pEHUS HHHOBAIIMI B
MTPOU3BOJICTBO
[K-27 ®dparMeHTapHBIC OO6mmwe, HO HE CdopmupoBannsie, | ChopMHpOBaHHBIC
3HaTh: 3HAHUS METOJIOB CTPYKTYPHUPOBaH- | HO COCPIKAIIUC CUCTEMAaTUYCCKUE

METO/IbI KOH-
TPOJIs Ka4eCcTBa
IIPEIOCTaBIIsAC-
MBIX OpPraHU3aly-
SIMH yCIYT 110
IIPOEKTUPOBA-
HUIO, PEKOH-
CTPYKLIUU Y MOH-
Taxy o0opyI0Ba-
HUS MIPEANPUATHN
MTUTaHUS

KOHTPOJISI KayecTBa
IIPENOCTABIAEMbIX
OpraHU3aALUIMU
YCIIYT O IPOEKTH-
POBaHUIO, PEKOH-
CTPYKLIUU U MOH-
Taxy o0opypoBa-
HUSA NPEAIPUITHIA
MUTaHUS

HBIC 3HAHUS METO-
JIOB KOHTPOJISI Ka-
4yecTBa NPeaoCTaB-
JIIEMBIX OpraHu3a-
LHSAMU YCIYT [0
MIPOCKTUPOBAHHUIO,
PEKOHCTPYKITUU U
MOHTaXy 0060pyI0-
BaHUS IPEAIPUS-
THUM TTMTAHUS

OTHAEeIbHBIC Pode-
JIBI, 3HAHUS METO-
JIOB KOHTPOJIS Ka-
YecTBa MPEI0CTAB-
JSIEMBIX OpraHm3a-
UMY YCIIYT 110
MIPOEKTUPOBAHUIO,
PEKOHCTPYKIINH U
MOHTaXy 000pyI0-
BAaHUA NIPEAIIPU-
TUM MUTaHUA

3HaHUs METOJIOB
KOHTPOJISI KayecTBa
MIPEIOCTABIAEMBIX
OpraHu3alHsIMU
YCIIYT IO MIPOEKTH-
pPOBaHMIO, PEKOH-
CTPYKIIMU B MOH-
Taxy o0opyIoBa-
HUS IPEAIPUSITHIA
MUTaHUS

VYMeTh:
KOHTPOJUPOBATH
KauecTBO MpeJIo-
CTaBJISIEMBIX Op-
ra”Hu3alusIMA
YCIIYT 11O TIPOCK-
TUPOBaHUIO, pe-
KOHCTPYKITUH H
MOHTaXXy 000py-
JIOBaHUS, y4acT-
BOBATh B IIaHU-
POBKE U OCHAaIIe-
HUY MPEANPUs-
THH TUTAHUS

YHacTU4YHO OCBOECH-
HOE YMEHHE KOH-
TPOJUPOBATH Kayue-
CTBO TIPEIOCTABIIS-
€MBIX OpraHu3aIly-
SIMU YCITYT TIO TIPO-
€KTHPOBaHUIO, pe-
KOHCTPYKITUH H
MOHTaXy 000py10-
BaHUsI, y4acTBOBATh
B TUTAHUPOBKE U
OCHAIIEHUH TIpeJI-
HNpUATUN TUTAHUS

B nenom ycneur-
HO€, HO HE CHCTe-
MaTH4eCKH OCY-
LIECTBIIEMOE YMe-
HUE KOHTPOJIHUPO-
BaTh Ka4eCTBO
MIPENOCTABIISEMbIX
OpraHu3alusIMU
YCITYT TI0 IPOEKTH-
POBaHMIO, PEKOH-
CTPYKLUHU U MOH-
Taxy 000pyoBa-
HUS, y4acTBOBATh B
IUTAHUPOBKE U
OCHAILEHUH Ipe-
NpUSATUN TUTAHUS

CdopmupoBanHoe,
HO cofieprKaliee
OTJICNIbHBIC TPOOe-
JIbl, YMEHUE KOH-
TPOJIUPOBATH Kade-
CTBO TPEIOCTABIIS-
€MbIX OpraHH3aIlu-
SIMH YCJIYT TIO TPO-
eKTHPOBAHUIO, pe-
KOHCTPYKIIUU U
MOHTaXy 000py10-
BaHUs, Y4aCTBOBATb
B IINTAHUPOBKE U
OCHAIICHUH TIPE/I-
MPUATHIA TUTAHUSI

CdopmupoBanHoe
yYMEHHUE KOHTPOJIH-
pOBaTh KauecTBO
MIPEIOCTABIISICMbIX
OpraHu3alMsIMHU
YCIIYT MO MPOEKTH-
POBaHUIO, PEKOH-
CTPYKLHHU U MOH-
Taxy o0opy10Ba-
HUsI, y4acTBOBATh B
IUITAHUPOBKE U
OCHAIIIEHUH TIpe/I-
IMPUATUI IUTAHUS

Bnanets:
3JIEMEHTapHBIMH
HaBBIKAMH I1J1a-
HUPOBKHU U OCHA-
UICHUS IPEIpu-
SITAH TTHTaHUSA

YacTuuHo BiajeeT
3J€MEHTapHBIMU
HaBbIKAMU IIJIAHU-
POBKH U OCHalie-
HUA OPEANPUITHIA
MMUTaHUS

Henocratouno
BJIAJEET DJIEMEH-
TapHI)IMI/I HaBBbIKA-
MU HHaHI/IPOBKI/I nu
OCHAIlICHHUS TIpe-
MPUSTHNA TUTAHUS

B uenom ycnem-
HOE, HO cozepxa-
1Iee OT/EIbHbIC
po0eJIbl, BIaieHHe
3JIEMEHTAPHBIMU
HaBBIKAMU IJIAHU-
POBKH U OCHaIIe-
HUS IPEAIPUITHIA
MUTAHUS

VYenemno Biajgeer
3JIEMEHTAPHBIMU
HaBBIKaMH IJIaHU-
POBKH U OCHaIIe-
HUS NPEATNPUATHI
OUTAHUS

B pe3ynbrate u3yueHus: AMCUUIIIUHBI 00yYaIOIIUICS TOKEH:

3HATh:

- TEXHOJIOTHYECKHE LENH, TEOPETHYECKHUE OCHOBBI M HWH)KCHEPHBIE
IIPOLIECCOB PA3JIMYHBIX MUIIEBBIX IIPOU3BOJICTB;
- Ha3HayeHHe, 00JIacTh NMPUMEHEHHS, KJIacCU(PUKAIUS, TPUHLIUI JIEUCTBUS U KPUTEPUH
BbIOOpa COBPEMEHHBIX allapaToB U MallHH;
- METOJIbl UCCIIEI0OBaHMsI NIPOLIECCOB U aNlapaToB, 3aKOHOMEPHOCTH Iepexoja OT J1abo-
PATOPHBIX ANIAPATOB K POMBILIJICHHBIM;

3aga4u OCHOBHBIX




- OCHOBHBIC Hay4YHbIC€ U TEXHUYECKHE MPOOJIEMbI U TCHICHIIUU PA3BUTHUS MPOIECCOB U
anmaparoB MHIIEBBIX MPOU3BOJICTB;

- METOJBl pacyera HECTAIMOHAPHBIX M HEOOPATUMBIX TEXHOJIOTHYECKHX IPOILIECCOB U
MPOYHOCTHBIC PACYETHI COOTBETCTBYIOIIUX allapaToB;

- IPOOJIEMBI SHEPTOPECYPCOCOCPEIKEHUS M IKOJIOTUICCKON 3AIIUTHI OKPYKAIOIIEH CpPeIbl
IPU DKCIUTyaTallMH anlapaToB U MaIllWH;

Ymers:

- BBIOMpATh U MPOCKTHPOBATH COBPEMEHHBIC allaparhl U MAIWHBI, B HAUOOJbINEH CTe-
TIEHU OTBEYAIOIINE OCOOCHHOCTSM TEXHOJIOTHYECKOTO TIPOIIECcca;

- TIOATBEPXKJATh MHKCHEPHBIMH PacueTaMH COOTBETCTBHE allllapaTOB YCIOBHUSIM TEXHO-
JIOTUYECKOTO MPOIIecca;

- KOHTPOJIMPOBATH KAYECTBO MPEJOCTABISIEMbIX OPraHU3ALUsIMHI YCIYT IO MPOSKTUPOBA-
HUIO, PEKOHCTPYKIIUU U MOHTaXy 000pYIOBaHUS

Baagern:

- TEXHUYECKOH dKCIUTyaTanuen u 3¢(HEeKTHBHBIM UCTIOIH30BAHUEM aIllIapaToOB U MAIIIHH;

- aHaJIM30M YCIIOBHI M PETYJIUPOBAHHEM PEKHUMa PabOTHI allapaToB pa3IMYHOTO HAa3HA-
YCHMUS;

- IPOBEJICHUEM UCCIICIOBAaHUI PaOOTHI almapaToB C IEIbI0 OMPEICIICHHsI ONTUMAIBHBIX
YCIIOBUH OCYIIIECTBIICHUS MPOIIECCOB B PAIMOHATLHOM CXEME COOTBETCTBYIOIIETO armapaTypHO-
ro ohopmIICHHUS.

3.1. MaTrpuna cooTHeCceHHsI TeM/pPa31e/ioB Y4eOHOH TUCHMILTHHBI U
(¢opMupyembIX B HUX 001IeNPO(PecCHOHATBHBIX M NPO(eCCHOHATbHBIX KOM-

NeTeHInu
Komnerenuun Oob1ee
Ne TeMmbl, pa3ienbl JUCIUTUTAHEBL KOJINYECTBO
» PESASRL AHER OIK-1 | TIK-5 | ITK-27 ’
KOMITETEHIIUH
1 | OcHOBHbIE 3aKOHBI TEXHOJIOTHYECKUX TPOIIECCOB. + + + 3
2 | l'mapomexaHnvecKre MpoIecCh + + + 3
3 | TertoBbIe MPOIIECCHI + + + 3
4 | MaccooOMeHHBIE TTPOLIECCHI + + + 3
5 | MexaHn4eckne MpoLecchl + + + 3

4. CTpyKTYypa M coepKaHue JUCHMILUIMHBI (MOAYJIs1)
OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIIAET 3 3aueTHbIe enuHuIIb ,108 akas. daca.

4.1 O0beM IMCUUIJIMHBI M BU/IbI Y4eOHOI padoThI

KosimuecTBo akaj. 4acoB
Bux sansuii ouHas ¢popma 3aouHas Gpopma
oOyueHust oOyueHust
6 cemecTp 4 xypc
OO01mas TpyI0eMKOCTb AUCITUTUIAHBI 108 108
KonTtaktHas pabota 00y4aronmxcsi ¢ mpenojaBaTesieM, B T. 4. 54 14
AynuTOpHBIE 3aHATHS, B T.4. 54 14
JIEKIIHA 18 6
NPaKTUYECKUE 3aHATHUS 36 8
CamocrosTensHas padoTa, B T.4. 18 85
npopaboTKa y4eOHOro MaTepuaia 1o AUCHUILINHE (KOHCTIEK- 5 30
TOB JICKIIMH, YIeOHHKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
MMOJIFOTOBKA K MPAKTHYCCKUM 3aHATHAM, 3aliuTe pedepaToB 5 30
BBITIOJITHCHUE WHIWBUTYAJTHHBIX 3aTaHHUHA 4 25




MOJrOTOBKAa K MOIYJIBHOMY KOMITBIOTEPHOMY TECTHpPOBa- 4 i
HHUIO (BBITIOJTHCHUE TPCHUPOBOYHEIX TECTORB)
KouTposns 36 9
Buj uToroBoro KOHTpOJIsI 9K3aMeH 9K3aMeH
4.2J1exkuun
O0beM B akaj. gyacax
No Paznen auctuminHbl (MOAYIIS), TEMBI JEKIHHA ouHas 3aounas | Dopmupyemsie
- U UX COJIep)KaHue ¢dopma ¢dopma KOMIIETEHIIUU
oOyueHus | o0ydeHus
OcCHOBHBIC 3aKOHBI TEXHOJIOTHIECKUX TIPOIIeCCOB. Moze- OIIK-1,
1 2 1
JIMPOBaHHE MPOLIECCOB U aNlapaToB. [K-5, TIK-27
Mexannueckue npoueccel. 3menpuenune. Knaccr u cre-
2 | mens m3menpueHus. CoprupoBanue. [lepemennBanue. 2 1 OIK-1,
[K-5, TIK-27
[IpeccoBanue.
3 I'mppomexannyeckue npoueccol. Pa3aenenne HEOaHO- 2 1 OIlK-1,
POJHBIX CHCTEM. TIK-5, T1IK-27
4 dunbTpoBanue ¢ 00pazoBaHreM U 0e3 00pa3oBaHUA 2 1 OIIK-1,
ocanka. Daoramus. TIK-5, T[IK-27
5 | TerutooOMeHHBIE TPOIIECCHI U alIIapaThl 2 1 OIK-1,
[K-5, TIK-27
6 |Cymka. CynHOCTb Mmpoliecca 1 ero Ha3HaueHue. 4 - OINK-1,
IK-5, TIK-27
7 MaccooOMeHHbIe Tiporiecchl. [Ipoliecchl AKCTpaKIuu, 4 1 OIlK-1,
MEPEroOHKHN U PeKTUPHUKALINH. [K-5, TIK-27
4.3 IlpakTH4yecKue 3aHATHUS
O0beM B akaj. yacax
Ne HanMeHOBARME 3AHSTHS ouHas 3aouynas | PopMupyemsle
¢dopma dhopma KOMIICTCHIIUN
oOyueHus | o0yueHus
OrmpeznesieHne CKOPOCTH CTECHEHHOTO OCAXJICHHUS HIapo-
1 | oOpa3HbIx yacTHll. Pacder MpoM3BOAMTEILHOCTH H IUIO- 4 1 OIIK-1,
. I[1K-5, T1K-27
[aJT1 OCAXKICHUS OTCTOWHHUKA
O3HakoMJIEHHE ¢ KOHCTpYKIHMeH Oypara. Pacuer 4acToThl
2 | BpaieHHs, TPOU3BOAUTEILHOCTH U MOTpedisieMol Oypa- 4 1 OIIK-1,
’ IK-5, TIK-27
TOM MOITHOCTH TIO 33/IaHHBIM BEJTHYHHAM
3 | UccnenoBanue MOJIOTKOBOM JAPOOHIIKH 4 1 OIIK-1,
I1K-5, TIK-27
OIlIK-1,
4 | UccnenoBadue MapoBOA METHHUITBI 4 1 IK-5, IIK-27
. OIIK-1,
5 | TexHonoruyeckuii pacueT UeHTPUPYT 4 1 TIK-5, [TK-27
OIlIK-1,
6 | UccnenoBanme UKIOHA 4 1 [IK-5, TIK-27
. OIIK-1,
7 | Pacuer GaTapelHOro IUKIOHA 6 1 TIK-5, [TK-27
UccnenoBanme Oapabannoit cymmnkua. OrmpenencHue
8 | pasmepoB OapabaHa M MOIIHOCTH, Ha €r0 BpalllEHHE B Ta- 6 1 OIIK-1,
N ’ IK-5, TIK-27
30BOM CYIIMJIKE




4.4 CamocrosiTesibHasi padoTa 00y4aroIerocst

O0BeM, aKaj. 4acoB
Paznen
. o4Has 3a04Hast
JUCTIUTLTAHBI Bun camocTosTenbHO#M paboTh
dhopma dhopma
(Tema)
o0y4eHus | o0ydeHusl
npopaboTka y4eOHOro Marepuaia 1o JUCIUILTHHE (KOHCTICK- 1 6
Pazgen 1. TOB JIEKIINH, YI€OHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
OCHOBHbBIC 3aKOHBI | TOJTOTOBKA K MPAaKTUIECKUM 3aHATHUSIM, 3aIInTe pedepaToB 1 6
TEXHOJOTMUYECKUX | BHIOJHCHHUE WHAWBUYaTbHBIX 3aIaHUI 0,5 5
MIPOIIECCOB MOJIFOTOBKA K MOJIYJIbHOMY KOMITBIOTEPHOMY TECTHPOBAHUIO 05
(BBITTIOJTHEHUE TPEHUPOBOYHBIX TECTOB) '
mpopaboTka y4eOHOro Marepuana 1o JUCIHUILIHHE (KOHCTIEeK- 1 6
Pasgen 2 TOB JICKIIUH, Y4eOHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
2.
A MOJITOTOBKA K MPAKTUYECCKUM 3aHATHAM, 3aIIUTe pedepaToB 1 6
I'mppomexanuue- <
BEITIOJTHEHNE WHIVBUYa bHBIX 3aIaHUI 0,5 5
CKHE TIPOIIECChI
MOJITOTOBKA K MOJYJIbHOMY KOMITBIOTEPHOMY TECTUPOBAHHUIO 05
(BBITIOJTHEHNE TPEHHUPOBOUHBIX TECTOB) '
npopaboTka y4eOHOro Marepuaa o JUCIUILINHE (KOHCTICK- 1 6
p 3 TOB JIEKIINH, Y4eOHUKOB, MaTEPHAJIOB CETEBBIX PECYPCOB)
azzaen 3.
A MOJITOTOBKA K MPAKTUYECKUM 3aHATHUSM, 3aIIUTe pedepaToB 1 6
TemnnoBkle mpo1iec- v
- BBITIOJIHCHUE WHIUBUYJBHBIX 3a1aHUN 1 5
MOJIFOTOBKA K MOJYJIbHOMY KOMITBIOTEPHOMY TECTHPOBAHUIO 1
(BBITIOITHEHNE TPEHUPOBOYHBIX TECTOB)
mpopaboTka y4eOHOro Marepuana o JUCIHUILTHHE (KOHCTIeK- 1 6
Pasgen 4 TOB JICKIIUH, Y4eOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
4.
A MOJITOTOBKA K MPAKTUYCCKUM 3aHATHAM, 3alIUTe pedepaToB 1 6
MaccoobMmeHHBIE =
Ipomeces BBITIOJIHEHUE UHAUBUIyaIbHBIX 3aJaHUIN 1 5
MOJITOTOBKA K MOJYJIbHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 1
(BBITIOJIHEHNE TPEHUPOBOYHBIX TECTOB)
npopaboTka y4eOHOro Marepuaia o JUCHUILIHHE (KOHCIICK- 1 6
p 5 TOB JICKIIMH, YUCOHUKOB, MATEPHAJIOB CETEBBIX PECYPCOB)
azzaen 5.
A MOJITOTOBKA K MPAKTHYSCKUM 3aHSITHSIM, 3allIUTe pedepaTon 1 6
Mexanuueckue <
HpoLeceH BBIMOJIHCHUE WH/IMBHYATbHBIX 33 JaHUN 1 5
MOJIFOTOBKA K MOJIYJIbBHOMY KOMITBIOTEPHOMY TECTHPOBAHHUIO 1
(BBITIOJIHEHNE TPEHUPOBOYHBIX TECTOB)
UTOI'O 18 85

IlepeyeHb MeTOANYECKHUX YKA3AHUH M0 OCBOCHMI0 TMCHMILUINHBI (MOYJIs1):

1. Ilpaktukym no nucuumuiiae «IIpoiecchl W ammapaThl MUIIEBBIX MPOU3BOACTBY IS
oOyuaromuxcs [lnogooBomrHoro nHetutyra uM. M.B. MudyprHa 1o HampapiIeHUIO TOATOTOBKU
19.03.04 TexHoMOTHUS IPOAYKIIUN U OPTaHU3AIUS OOIIECTBEHHOTO MTUTAHUS

4.5 BpinosiHeHHe KOHTPOJIbHOH padoThl 00y4aloIMMUCs 3204HOI (popMbI

Henabo KOHTPOJILHOI PadoThl sABIsSETCS (HOPMUPOBAHUE TEOPETUUECKUX U MpaKTHUYe-
CKHMX 3HaHUM MO oprann3allvuid UHTCTPUPOBAHHBIX CUCTEM obecneueHus OE30IMaCHOCTH JKHN3HCIC-
ATCIBbHOCTHU U OLUCHKE Pa3JIMYHbIX BUIOB BOS)ICfICTBHfI OCHOBHBIX INOTCHIHUAJIBHO OIMACHBIX ITPU-
POAHBIX (baKTOpOB, a Tak)Ke TeXHOJIOTHH U MMPpOU3BOACTB, UX KOJIMYECTBEHHOM OIICHKHU IIpH aBa-
puiax u KaTaCTpO(bax, a TaKXKC C LCJIBI0O MPUMCHCHUSA MMOJIYYCHHBIX 3HAHWHM W HABBIKOB mponecce
KHU3HCOACATCIIbHOCTH.

3al]a‘IaMI/l IIPU 3TOM CTAHOBHATCH:

- IPUMCHCHUEC MHTCTPUPOBAHHBIX CUCTEM obecneueHns: 0€30MacHOCTH KU3HCACATCIBbHO-
CTHU JIA CHMKCHHUA HCTAaTUBHOT'O Ha YCJIOBCKA U ITPUPOAY,




- UHCTPYMEHTAJIbHBI KOHTPOJIb PA3JIMYHBIX BUJOB IPUPOJHBIX U aHTPOIIOICHHBIX BO3-
JIEHCTBHIA,
- IPaBUJIBHBIN 1TO00P HOPMATHUBHO-TIPABOBOM 0a3bl sl OLICHKH OTIACHOCTEH.

IlepeyeHb BONPOCOB /1Jisl KOHTPOJIbHON padoThl

Paszoen 1 Ocnosnvie 3akonvl mexnonocuueckux npoyeccos. (OIIK-1, ITIK-5, TTIK-27).

1.Hayxka o mpornieccax u anmnaparax. Kiaccudukanus mporeccos.

2.3a1a4n MO CO3JaHUI0 YHEPropeCypcocOEPErarmuX MUIIEBbIX TEXHOJOTHUH, YKOJIOTH-
YECKHU YMCTHIX U 0€30TXOAHBIX POU3BOJICTB.

3. I'mapocratuka. CxxuxaeMble )XKUAKOCTH. BiIusHUS TeMmrepaTypbl U JaBJEHUS HA BS3-
KOCTb JKMIKOCTEH 1 ra3os.

4.Y nenpHas MeXaHU4ueckas sHeprusi notoka. CTaTUYECKUU M JTUHAMUYECKHI HAMoOpbl U
WX U3MEpEHUeE.

5.0mnpeneneHue pacxoja HEPrUM HA TPAHCIOPTUPOBAHUE KUJKOCTEH M ra3oB MO TPY-
Oam.

6. CompoTuBleHHE TPEHUS B INIAJIKUX U IIepoxoBaThix TpyOax. Ilorepss maBrneHus Ha
IIPEOI0JICHUE MECTHBIX COIPOTUBIICHUM.

7. T'uapoauHaMuKa CJ0sl 3€pHUCTBIX MaTepuaioB. HemoaBukHbll ciioi. B3BelnieHHbIN
CJIOU (KHUIMISIIH, TICEBI00KIKCHHBIN ).

8. [TneBMoTpancnopt. ConpoTUBIIEHUE CI0S1 36pHUCTOr0 Marepuaia. CKOpOCTh MCEBAO-
oxmxkeHus. CkopocTb BUTaHUsI. CKOPOCTb OCaKICHUS.

9. KoncTpykiuu u paboTa MOPIIHEBBIX HACOCOB.

10. Konctpykiuu u paboTa pOTOPHBIX HACOCOB.

11. Koncrpykuuu u paboTa eHTpOOEKHBIX HACOCOB.

12. KoHcTpykiuu 1 paboTa BUXPEBBIX HACOCOB.

13. Koncrpykuuu u pabota oceBbIX (IIPOIeIEpHBIX ) HACOCOB.

14. YcTpoicTBO U1 MepeMeNnieHusl KUIKOCTeH TOCPEICTBOM IMapa, BOJABI U CHKATOTO
Bo3ayxa (ra3a). [TapocTpyiiHbie HaCOCHI.

15. Koncrpykiuu u pabota BOJOCTPYHHBIX HACOCOB.

Pasoen 2. I'uopomexanuueckue npoyeccoi. (OTIK-1,IT1K-5, TTK-27).

16. KoncTpykuuu u paboTa HUKIOHOB.

17 . Knaccudukaius MalvH Ui CKaTHsI U IEPEMELLIEHUS Ta30B.

18. KoncTpykunu u paboTa NOpIIHEBBIX KOMIIPECCOPOB.

19. KoHcrpykiuu u pabota TypOOKOMIIPECCOPOB.

20. KoHcTpykiuu u paboTa BaKyyM-HacOCOB.

21. KoHcTpykiuu 1 paboTa IeHTPOOEKHBIX BEHTUIISITOPOB.

22. KoHCTpyKIMH U paboTa 0CEBBIX BEHTUIISTOPOB.

23.HeogHOpoaHbIe CUCTEMBI B NMHILIEBON MPOMBIIUIEHHOCTH, UX XapaKTEPUCTHKA U KJIac-
CU(pUKAIHSL.

24. Metoasl pazaenenus. O6mme TpeOOBaHUs, MPEACTABISIEMbIC IS pa3/IeICHUs JKUI-
KHX HEOJHOPOJHBIX CHCTEM.

25.KoncTpykinu u paboTa THAPOIUKIOHOB.

26. llentpudyru um cemaparopbl, ux kKinaccudukaius. [lyTu NOBBIIEHUS TEXHHKO-
HKOHOMUYECKHUX MOKa3aTenae LeHTPUPYT.

27. Tunsl GUIBTPAMOHHBIX MPOIECCOB U 00JIACTH NMPUMEHEHHs. PexxuMbl puibTpamnus.
CxkopocTb (punpTpanuu.

28.Tumbl GUABTPOB, UX XapaKTepUCTUKAa U oOiacTb nmpumeHeHus. Llentpudyrun ¢unb-
TPYIOLIETO THIIA.

29. IlyTy NOBBIMIEHUS] TEXHUKO-ODKOHOMHYECKUX IOKa3zarenell (QuiIbTPYIOLIMX YCTaHO-
BOK.

30. YnprpadunbsTpanus u oopaTHbIil ocMoc. OCHOBBI TEOPUH MpoLIEcca.
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Pasoen 3 Tennosvie npoyeccor. (OIK-1,ITK-5, TIK-27).

31. ®unpTpyromue 31eMeHThl. CXeMbl MEMOpPaHHBIX alllapaToOB U YCTaHOBOK.

32. IlpakTHueckoe MpUMEHEHUE yabTpauiabTpaluu U OOPaTHOTO OCMOCA B MHILEBOI
IPOMBIIIJIEHHOCTH.

34.0OcaxaeHue B rpaBUTAalMOHHOM 1oJie. Cuiibl, IEHCTBYIOLIME HA YaCTUILY.

35. OtcroiiHble KaMepbl, UX XapaKTEPUCTUKA U OCHOBBI pacyeTa.

36.1{uxnonbl. Kunernka nukiaoHHOro mporecca. [lyru noseimeHus: 3¢hHEeKTUBHOCTH pa-
0OThI LIUKJIOHA.

37. ®unpTpsl. Tumel GUIBTPOB, UX XapaKTEPUCTHKA U 00JIACTH IPUMEHEHUSI.

38. Ilpouecc nepeMemMBaHus B MUIIEBOH NPOMBIIIICHHOCTH. THTEeHCUBHOCTD U 3 dek-
TUBHOCTb IE€pEMEIINBaHUA. TeXHOJIIOTHUYECKHEe CIOCOObl IMepeMEIINBaHUs: [MHEBMAaTUYECKOE,
LUPKYJISIPHOE U MEXAHUYECKOE.

39. Tumnbl annapaToB, IPUMEHSEMBIX U1 [IepeMEIINBaHUS.

40. TemmonpoBoaHoCcTh. 3akoH Dypbe. Koaddunment temmonpoBomHoctu. Teronpo-
BOJHOCTH OJTHOCTIOMHOM U MHOTOCJIOIHOW CTEHOK.

41. KonBekTuBHBIN Teroo0MeH. 3akoH HpioToHa.

42. Tennonepenaya B KUISIIIUX KUIKOCTSAX M IPU KOHJIEHCAIIMH TapoB.OCHOBHBIE ypaB-
HeHus Terutonepenadn. Kosgdumuent Temnonepeaayn 1 TepMUIECKUE COMTPOTHBIICHUS.

43. 3HaueHue TEII0O0OMEHA MPU OCYLIECTBICHUU MUILIEBBIX TEXHOJOTUYECKHX MPOIIEeC-
coB. Ilpenensl NMpUMEHSEMBIX TEMIEpaTyp M BBHIOOP COOTBETCTBYIOLIETO TETUIOHOCHTENS M
OXJIQKIAIOIIETO areHTa.

44. HarpeBanue BoJsHbIM nlapoM. HarpeBanue tonoynsiMu razamu. Harpesanue npome-
JKYTOUHBIMH TEIUIOHOCcUTEIsIMU. HarpeBanue snekTpuueckuM TOKOM.OXJaxIeHUEe BOAOH, BO3-
JyxoM U JbjioM. KoHeHcanysi: mOBEpXHOCTHASI U CMEIIECHUS.

45. Turnbl KOHIEHCATOPOB, IPUMEHIEMBIX B MMHUILEBOMN MPOMBIILIECHHOCTH.

Pazoen 4. Maccoobmennwie npoyeccer. (OITK-1,ITK-5, TTIK-27).

46.0cHOBHBIE MPUHIUIBI KJIacCU(PUKAUU TEIIOOOMEHHBIX ammnapaToB. PexymnepaTus-
Hbl€, pereHepaTUBHbIE U KOHTAKTHbIE TETNIOOOMEHHUKHU.

47. XapakTepucTHKa TETUIOHOCUTENICH U OCHOBHBIX THUIIOB TEIIOOOMEHHBIX alapaToB.

48. Tennoas N30J1Ms, XapaKTEPUCTHKA TEIUIOBBIX M30JISIIUOHHBIX MaTepUalioB U pac-
YeT U30JISALUU.

49. DnexTpodu3znuecKrue MeTo bl 00paOOTKHU MHUIIEBHIX MPOJYKTOB — HArPEB B 3JIEKTPO-
MarHuTHOM ToJie — HHPpakpacHoe obmydenue, BozaeicTeue nojss BU u CBY, komOuHMpOBaH-
HBIE METOJIBI.

50. [IpuMeHeHue MpoLEeCcCOB BhINApUBAHUS B MUIIEBON MPOMBIIUIEHHOCTU. TeopeTnye-
CKHE€ OCHOBBI BblllapuBaHus. PU3NUECKUE CBOMCTBA PaCTBOPOB U U3MEHEHHE UX B IPOLIECCE BbI-
MapuBaHMUsL.

51. OnHOKOpIIyCHasl BbIIApHAsl YCTAaHOBKA. BblnapuBaHue B BAKYyM€ U 1O/ JaBICHHUEM.

52. MHoOrokopmnycHas BbIITapHasl yCTAHOBKA, €€ YCTPOMCTBO U MPUHIINI JIECHCTBHUS.

53.0OCHOBHBIE THIIBI BBIIAPHBIX annaparoB. [IyTH MOBBILIEHNS TEXHUKO-PKOHOMUYECKUX
noKa3aresei BhIIapHbIX YCTaHOBOK.

54. MexaHu3M MaccooOMeHa B TEXHOJOTHYECKUX Ipolleccax MUIIEBBIX MPOU3BOJICTB.
MacconepeHoc B MUIIEBBIX TPOAYKTax U Matepuanax. CoBpeMeHHbIE METO/Ibl UHTEHCU(UKALUN
MaccooOMeHa.

55.I1pouecc abcopOuu ¥ MPUMEHEHHUE €ro B MHUIIEBON MTPOMBIIIIICHHOCTH.

56. IIpouecchl aacopOIuy U MPUMEHEHNE X B MUIIEBOM MPOMBIIUIEHHOCTH.

57. OcHoBHBIE THIIBI a0cOpPOEPOB U aicOpOEPOB, XapaKTEPUCTHKA allapaToB, PUMEHS-
€MBIX B IIMILEBOM IPOMBILIUIEHHOCTH.

58. IIpoliiecchl HIKCTPAKIIMK B MUILEBON MPOMBIIUIEHHOCTH. MEXaHU3M SKCTPAKIIMH B CH-
CTEME TBEPAOE TEJIO — KHUAKOCTb.
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59. KoHCTpyKIus 3KCTPaKTOpOB. [IyTH MOBBINIEHUSI TEXHUKO-DKOHOMUYECKHIX TOKa3aTe-
JIeH SKCTPAKTOPOB.

60. SIBieHME TEPMOBIATOMPOBOJHOCTH, €ro (U3NYECKasi CYIIHOCTh M MaTEeMaTHYECKOe
onucanue. [lyrn nHTeHCH(DUKAIMK TTIepeHoca Bard BHYTPU MaTepHaa.

Pasoen 5. Mexanuuecxue npoyeccwi. (OIIK-1,I1K-5, TIK-27).

61. Ilpouecchl CymKH B MUIMIEBOM MPOMBINUIEHHOCTH. OCHOBHBIE TPOOJIEMbI TEOPHU H
TEXHUKH CYLIKH.

62. Metosbl 00€3BOXKHMBAHUS M IPUMEHEHHUE UX B 3aBUCUMOCTH OT CBOWCTB MPOJIYKTa H
SHEPIUU CBS3H BIIaTH ¢ MAaTEPUAJIOM.

63. Ilapamerpsl BiaxkHOro Bosayxa. J-X numarpamma. TepMoaMHaAMHUECKHE XapaKTEpH-
CTHKH BJIQ)KHOT'O MaTepuaa.

64. OcHOBBI KMHETUKH CYIIKH. KpHBBIE CYIIKH, CKOPOCTh CYILIKH U TEMIEPATypHbIE KpU-
BbI€. XapaKTEPUCTUKA OTIEIbHBIX IIEPUOIOB MPOLIECCA CYLIKH.

65. U3MeHeHHEe CTPYKTYpHO-MEXaHMUYECKHUX CBOICTB MaTEpHaJiOB B IPOLECCE CYLIKU.
Metob1 000CHOBaHMS ONTUMAIBHOTO PEKUMA MPOLECCOB CYIIKH.

66. HoBble METOJIBI CYIIKH, UX (PU3HUYECKAs CYIIHOCTh

67.1lonstue o nponecce auctwUAMU. [Iporieccsl neperoHku U pekTuuKauu B MuiLe-
BOM IIPOMBILIUIEHHOCTH.

68. IIponecchl KpucTaUIM3aLUK B ILIEBON TPOMBIIIJIEHHOCTH.

69. Tunel anmapaToB A8 KPUCTAUIM3ALMU:  BaKyyM-almaparbl;  MeEIIAJKU-
KPHUCTAJIJIN3aTOPHI.

70. TIpumeHeHune mpoIeccoB U3MENbYSHHS B MUIIEBOH TexHonoruu. Kiaccudukamnus me-
TOJIOB U3MEJIbYECHUS.

71. Tunsl ApOOMIIBHBIX YCTaHOBOK.

72. CopTupoBaHK€e B IPOLECCAX MUUIEBBIX IPOU3BOACTB. THUIIBI annapaToB AJIs COPTUPO-
BaHUS U OYUCTKH.

73. IIponiecchl mpeccoBaHMs B MUILEBOM MPOMBIIIEHHOCTH

74. Tunbl ycTaHOBOK A1 00paboTku naBieHueM. [Ipeccsl A 06e3BokuBaHUs, (POPMOB-
K1, OpHUKETHPOBAHMUSL.

75. CwmenieHue B NMULIEBOW MPOMBIIUIEHHOCTH. THIBI anmapaTroB, MPUMEHSEMBIX IS
CMEIIEHUS.

4.6 Conep:xxaHue pa3iei0B IMCUUILINHBI

Pasznen 1. OcHOBHBIE 3aKOHBI TEXHOJIOTHYECKHUX MPOLIECCOB

3aauu TMCUUILUIMHEI, €€ COoJIepKaHue U poJib B ((OPMUPOBAHUU CIIELIUAIINCTA.

Pa3zButue Hayku o mpoueccax u annapatax. Kinaccugukanus npoueccoB. AHanInU3 npore-
KaIOIIMX B MUILEBBIX MTPOU3BOJCTBAX MPOIECCOB. 3a/1a4uu M0 CO3JJaHHUI0 dHEpropecypcocoOepera-
IOIIMX MUIIEBBIX TEXHOJIOIUH, SKOJIOTUYECKH YUCTHIX U 0€30TXOTHBIX MPOU3BOJCTB. MeTonbl U
MPUHIMUIIBI MOJIEIUPOBAHMS MIPOLECCOB U allllapaToB.

Paznen 2. 'mapoMexannyecKue nNpouecchl

2.1. Ocrogvl cuopasiuxu

I'mapocratuka. Cxxmxaemble xuakoctu. ['miapocratnueckoe nasinenue. Huddepenun-
aJbHbIE YPABHEHUS KUIAKOCTH Dilsiepa. OCHOBHOE ypaBHEHUE IMAPOCTATUKH.

I'mpponunamuka. Bsskue U HEBSI3KHME )KMIKOCTH. BSA3KOCTb JKMIKOCTEN M ra3oB. 3aKOH
Helotona. Jlunamuueckuil 1 KMHEMaTudeckuil Ko3(pUIMEeHThI BI3KOCTH. BiausHus temmepary-
pBl M JaBIEHUS HA BA3KOCTb JKUAKOCTEH M Tra3oB. JIMHEHHOCTP OJHO3HAYHBIX XUMHKO-
TEXHUUYECKUX (PYHKIIHH.

Pexumpl nBUKEHMS BSI3KOM JKMJIKOCTH. DKBUBAJIEHTHBIA AMAMETp. Y paBHEHHE pacxoia.
VYpaBHEHHUE CIUIOUIHOCTH MM HEPa3pbIBHOCTHU NoToKa. JuddepenHnpanbHble ypaBHEHUS IBUXKE-
HUs HEBSI3KOW U BSI3KOM YKUJKOCTH.
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VY aenbHas MexaHudeckasi sHeprus noroka. CTaTH4eCKU U JUHAMUYECKUM HAlopbl U UX
n3Mepenue. CpellHssi 1 MakCUMallbHasi CKOPOCTH MoToka. Teopema bepHyun ajisi HEBS3KOM U
BSI3KOM HEC)KUMAEMOM KUIAKOCTH. [Ipuioxxenus teopemsl bepHyim.

Omnpenenenue pacxoja SHEPTUU Ha TPAHCHOPTHUPOBAHHUE KHUAKOCTEH U Ta30B MO TpyOam.
BriBoa pOopMyIIBI COPOTUBIICHUS MTPU JTAMUHAPHOM PEXKHUME.

[Tonobue Qusmueckux spreHuil. OCHOBHbIC MOHSATUS U ONpeAeNeHUsS. YCIOBHS OJHO-
3Ha4yHOCTU. KOHCTaHThI 110100151, ”HBAPUAHTHI 110100MSI, CUMIUIEKCHl U KOMIUIEKCHI MOJ00uS.
BriBos1 KpuTepreB ruApoIMHAMUYECKOT0 1oA00us. MeTon aHanu3a pa3MepHOCTEH.

O06o0uienHas KpuTepuaiabHas GopMmylia IJisi ONpEAeiCHUs MOTEPH Hamopa Ha TPEHHE.
ConpoTuBieHre TpeHUS B INIAJKUX U [IepoXoBaThix TpybOax. [loreps maBiieHus Ha npeooieHue
MECTHBIX conpoTHuBiIeHUH. Pacuer TpyOonpoBo10B

M'maponnHamuka ciost 3epHUCTBIX MaTeprayioB. HemoaBr>kHbIN cioil. B3BeleHHbIi cnoit
(kunAmun, nceBaookwkeHHbIl). [TneBmorpancnopt. ConpoTUBIECHUE CIIOS 3€PHUCTOTO MaTe-
puana. CkopocTh mnceBaooximkenus. OCHOBHOE ypaBHEHHUE JBIKeHUs Tena B cpene. CKopocTh
BuTaHus. CKOPOCTh OCaXACHHUS.

2.2. Ilepemewenue scuoxocmeii (Hacocwt). Knaccuguxayus Hacocos

[TopmHeBsle Hacocsl. Hacocsl mpocTOro 1 MHOrOKpaTHOTO AecTBus. Jnarpamma nopa-
yn Hacoca. [IpenenbHas BbicoTa BcachiBaHus. [loTepu Hamopa Ha MPeoI0JIeHnEe CUIIbI HHEPIIUU.
Boznymnbie xonmnaku. MHaukaropras nauarpamma. OOmias xapakTepuCTUKa MOPIIHEBBIX HACO-
coB. KoHcTpykunu nmopurHeBbIX HacOCoB. JleTanu mopIIHEeBbIX HACOCOB.

Portopubie Hacocel. LleHTpoOexkHBIe Hacochl. YpaBHeHHe Diinepa. [IpenenbHasBbicoTa
BcaceiBaHus. Dopmynbl IponopiuoHansHOoCcTU. Pabouwne, xapakTepucTUku HacocoB. Pabora
LEHTPOOEKHOr0 Hacoca Ha ceTh. [lapamienbHoe M MOCIENOBAaTENbHOE COEIUHEHUE HACOCOB.
Mmuoroctynenuatsie Hacochl. KoHCTpyKunu 1eHTpoOe)HBIX HacocoB. CpaBHUTENbHAS OICHKA
HEHTPOOEKHBIX U MOPIIHEBBIX HACOCOB, BUXPEBbIE HACOCHI. OCeBbIE (MPOMNEIIEPHBIE) HACOCHI.

YcTpolcTBO ISl MOMENICHUS KUAKOCTEH MOCPEACTBOM Mapa, BOJABI M CXKAaTOrO BO3/yXa
(raza). [Tapoctpyitasie Hacockl. BonocTpyiinbie Hacockl. MoHTex10. ['aznudTei. CrudoHbl.

2.3. [lepemewenue u cocamue 2azos

Krnaccudukanusa MammmH a1s cxaTtus 1 nepeMenieHus ra3os. [lopiiHeBbie KOMIIPECCOPBHI.
WNunukaropHas auarpamma kommpeccopa. Koadduuuent nogauu u npenen cxatus. MHorocry-
nexHvaroe cxarue. MouHocTb, norpedisiemas komnpeccopoM. OCHOBHBIE TUITBI M KOHCTPYKIIUU
HOPIIHEBBIX KoMIpeccopoB. Typbokommpeccopbl. XapakTepucTHka TypookomimpeccopoB. Pasz-
BHUBaeMoe JaBjeHue. OCHOBHbIE KOHCTPYKIMH TypOokommpeccopoB. CpaBHHUTEIbHAs OLIEHKa
MOPIIHEBBIX KOMIIPECCOPOB U TYpOOKOMIIPECCOPOB M OOJIACTM MX HpUMEHeHus. Bakyym-
Hacocbl. OCHOBHbIE KOHCTPYKIIMH: HOPIIHEBbIE, POTALIMOHHBIE, BOJAOKOJIBIIEBbIE U MACISHbIE,
BOJIO-U MapocTpyiHble. Bentunsatopsl. LleHTpobexHble BeHTUIATOPbl. Paboune xapakrepuctu-
ka. OceBble BEHTUIISTOPHI.

2.4. Paszoenenue HUOKUX HEOOHOPOOHBIX CUCTEM

HeonHnopoansie cucteMbl B MUIIEBON MPOMBILIUIEHHOCTH, UX XapaKTEPUCTHUKA U KJIacCH-
¢dukanus. Metoas! pazaenenus. O6mue TpeboBaHus, IPeACTaBIsIeMble [T pa3faeIeHUs KUIKUX
HEOJTHOPOAHBIX cucteM. Ocaxaenne. OcoOEHHOCTH pacueTa Mpolecca OCHAIEHUS B HKHMJIKON
cpene. Tumbel OTCTOMHUKOB, UX XapaKTEpUCTHKa W O0yacTh npuMeHeHus. OcaxaeHue B Ioie
1eHTpoOeKHBIX cuil, OCOOEHHOCTH pacueTa CKOPOCTH OCAXKACHHS. [ MOpOIUKIOHBI, O0COOEH-
HOCTh MX pacyera, HeHTpU(Yru u cemapaTtopsl, UX Kiaccugukaius. OCHOBBI pacueTra IEHTPU-
¢byru: neHTpodexkHas cuia, GakTop pas3aeraeHus, IPOU3BOIUMOCTb, TadapUTHI, pACXOJ] SHEPTUH.

Tunel nenTpudyr, UX XapakTepucTHUKa U 00JacTh NpuMeHeHus. OTcTolHbIe eHTpUPY-
ru. [lyTu noBbIlIeHUs! TEXHUKO-DKOHOMUYECKUX MTOKa3aTeae LeHTpudyr.

@unbTpoBaHue. TUNBl QUIBTPAMOHHBIX MPOLECCOB U 001acTh NMpUMeHeHUs. OCHOBBI
Teopun QuibTpanuu. Pexumsl punpTpanus. Meroasl pacuera mporecca ¢uibTpanuu. Cko-
pocth puibTpaiuu. Koapduuuent ¢unbtpanyu nu MeToas! ux omnpeneneHus. Pacuer ¢punbrpa.
Knaccudukanmst GuibTpoB i KUAKUX CUCTEM. TUIbl GUIBTPOB, X XapaKTEPUCTHUKA U 00-
macte mnpumeHeHus. Llentpudyru ¢uipTpytomero tuna. I[lyTd TMOBBIIEHHS TEXHUKO-
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HKOHOMHMUYECKHUX IMOKa3aTene (pUuabTpylommx ycTaHOBOK. YIbTpaduibTpanus U oOpaTHBIA Oc-
moc. OcHOBBI Teopuu mporiecca. [lomynporunaemsie st yIbTpauabTpai 1 00paTHOTO OC-
Moca. OunpTpyromue 1eMeHThl. CxeMbl MeMOpaHHBIX alnapaToB M yCTaHOBOK. [IpakTnyeckoe
NpUMEHEHHE YIbTPAQHIBTPAIUK U 00PaTHOTO OCMOCA B MHIIEBOW POMBIIIJICHHOCTH.

2.5. Pazoenenue 2a308vix HeOOHOPOOHBIX CUCHIEM

OcaxieHue B rpaBUTalMOHHOM ToJie. Cuitbl, CHCTBYIONIME Ha YacTully. Pacder ckopo-
CTH OCQXICHUS M aHAIN3 IIAPaMETPOB, €€ OIpelia MeInX, IPU Pa3ITUYHBIX PEKUMaX OCAKIACHUS.
OTcroifHbIe KaMepbl, UX XapaKTEPUCTHUKA U OCHOBBI pacyera. [{ukionsl. Pacuer ckopocTu oca-
KJICHUS B I0JI€ IIEHTPOOEKHBIX CHII TPU PA3IMYHBIX PEKUMax ocaxaeHus. KuHeTnka 1UKIOH-
Horo mporecca. [lnman pacdyera mukiiona. OrnpeneneHre NPOJOJDKUTEIBHOCTA TPEObIBAaHHUS B
[UKJIOHE, rabapuTOB arapaTa, pacyeT TUAPABINYECKUX COMPOTUBICHUH, BEIOOP BEHTUIIATOPA U
OTIpEIeIICHUE Pacxo/ia SHEPTUH.

D¢ dexTuBHOCTH pabOTHI LIMKIOHA U BBIpAXKEHHE €€ B KpuTepuaibHoi Gopme. [lytu mo-
BhIeHHUS () ()EKTUBHOCTH PabOTHI IIUKIIOHA. THITHI IIMKIIOHOB. baTapeiiHple IIMKIOHBI M OCHOBBI
uX pacyera. [ mapaBinyecKue mbuieocaanTeNd. TUITBI anmapaToB, UX XapaKTepUCTHKA U 001aCTh
npuMeHeHus. OuibTpbl. TUnbl GUIABTPOB, UX XapaKTEPUCTUKA U 00JACTh MPUMEHEHUS. DJICK-
TpodmIbTphl. OU3NYECKre OCHOBBI 3JIEKTPOOCAKIACHUSA. THIIBI AIIEKTPOPHIBTPOB, UX XapaKTe-
PHUCTHKA, IIPABUIIO OOCTYKMBaHUS U 00JacTh mpuMeHeHuss. OCHOBBI pacdeTra 3JeKTPOPHILTPOB.

2.6. Ilepemewusanue 8 JHcuOKux cpedax

[Iporecc nmepeMennBanus B MUIIEBOW MPOMBIIIIICHHOCTH. HTeHCUBHOCTD U 3D dekTnB-
HOCTh TIepeMeUINBaHUs. TEeXHOIOTHYECKHE CIIOCOOBI MePEMEIINBAHNS: THEBMATHIECKOE, TUP-
KYJISIPHOE U MEXaHUYECKOE.

KpurepuanbHast 3aBUCUMOCTD JUIS BEIPQKEHUSI MOIIIHOCTH MEXaHMYECKHX Memaiok. Pa-
00uMii ¥ TYCKOBOW IMEPHOMABI NepeMeInnBaHus. THITbI amnmapaToB, IPUMEHICMBIX U TIepeMe-
[IMBAHMSI.

Pa3znen 3. TensioBbie mpouecchbl

3.1. Ocnosvr mennonepedauu

TennonpoBonHocTs. 3akoH Pypwe. Koaddunument tennonpoBonHoctu. Auddepeniu-
aJbHOE YpPAaBHEHHE TEIJIONPOBOJAHOCTH. TEIIONPOBOAHOCTh OJHOCIOMHOW M MHOTOCIONHOMN
CTEHOK. 3aKOH HeCTallMOHapHOW TeruionpoBoAHocTH. Kpurepun TteruioBoro mnonobust buo,
®ypbe u Oe3pazmepHas TeMIepaTypa.

Mertoabl pacuyera HECTALlMOHAPHOTO TernjooOMeHa. KOHBEKTUBHBIN TEmI00OMeH. 3aKOH
Herotona. luddepennmanbaoe ypaBHeHHE KOHBEKTUBHOTO TemioooMeHa. Kpurepuu teniaoBoro
noJ00Us M CBSI3b MEXJy HUMH, TEIJIOOOMEH IpU W3MEHEHMM arperaTHoro COCTOSIHHS JKUAKO-
ctu. Teronepeaaya B KUISIIIUX KUIKOCTAX U IPU KOHJICHCAIIUH TTapOB.

OcHOBHbBIE ypaBHEHUs Teruionepeaayu. JBHKyias cuia TeIIOBBIX MpolieccoB. Burumc-
JICHWE CpeJHEH Pa3sHOCTH TeMIIepaTyp N MPSMOTOKA, MPOTHBOTOKA, MEPEKPECTHOTO M CMe-
IIaHHOTO TOKOB TerioHocutenel. Koadduiment tennonepenaun u TepMUUECKUE CONPOTUBIIE-
HUSL.

TennoBoe m3nydeHue, OCHOBHbIE MOHATH. TeruiousnaydyeHue ra3os. Pacuer myducroro
TerooOMeHa.

3.2. Haepesanue, oxnazxicoenue, KOHOEHCAYUS

3Ha4yeHne TerI000MeHa MPH OCYIICCTBICHUHU THIIEBBIX TEXHOJIOTUYECKUX IPOIECCOB.
[Ipenensl npuMeHsIEMbIX TEMIEPaTyp U BHIOOP COOTBETCTBYIOUIETO TEIJIOHOCUTENS M OXJIaXKAa-
IOIIETO areHTa.

HarpeBanue BonsiHbIM napoM. HarpeBanue Tono4yHsIMH razamu. HarpeBanue mpomexy-
TOYHBIMH TEIUIOHOCUTENSIMH. HarpeBanue >1eKTpUIeCKUM TOKOM.

OxnaxaeHre BoJo|, BO3LyXoM U JibAoM. KoHaeH calys: MOBepXHOCTHASI M CMEIICHUS.

Tumbl KOHAEHCATOPOB, MPUMEHSIEMBIX B NMHIICBOM MPOMBINUIEHHOCTH. Pacder moBepx-
HOCTHOT'O KOHJIEHCATOpPa, KOHAEHCATOPOB CMEIIEHHs (MPSIMOTOYHBIX M MPOTHUBOTOUYHBIX). Oco-
OCHHOCTH pacyeTa KOHACHCATOPOB CYyOJIIMMAIIMOHHBIX YCTaHOBOK.

3.3. Tennoobmennas annapamypa

14



OcCHOBHBIE TPUHIMIBI KJIAacCHU(PUKAUU TEJI0O0OMEHHBIX anmnapaToB. PekynepaTuBHbIE,
pereHepaTuBHbIE U KOHTAaKTHbIE TEIUIOOOMEHHUKH. XapaKTepUCTHKA TETNIOHOCUTENIEH U OCHOB-
HBIX TUTIOB TETJIOOOMEHHBIX aIapaToB.

TemnooOMeHHUKHU: ra30Bble, APOBbIE, BOJSHBIE C MPUMEHEHUEM BBICOKOKUIIAIIUX TETl-
JIOHOCUTENIEH, C UCIOJIb30BAaHUEM AJIEKTPOIHEPIHH, OCHOBHBIE THIIBI TEIJI000OMEHHUKOB. OCHO-
BbI pacyeTa TEeIJI000MEHHBIX anmnapaToB. MarepralibHbII U TeI1oBoi pacuer. OnpeneiaeHue Ko-
3 PUIHMEHTOB TEIUIONEpeaud B TEINIOOOMEHHBIX armaparax, BIOOpP CKOPOCTH pabouux Te,
orpeziesieHue TEPMHUUECKUX COMPOTHUBIIEHUHN U T.1. OmnpeneneHue cpeHel pa3HOCTH TemIlepa-
Typ NpU KOHJEHCALUM, UCTIAPEHUH U KMIIEHUH, CPEIHSSI PA3HOCTh TEMIIEpaTyp IpU NPSIMOM TO-
K€, IPOTUBOTOKE, CMEIIAaHHOM TOKE. [ 'MapaBlInyecKuil 1 MEXaHMYECKHUI pacyeT Term1000MeHHO-
ro amnmapara. JHeprerudeckuii u s3xceprerrueckuii KI1/] rermoodbmennoro ammapara. [Tytu uH-
TeHCU(UKALIUY TPOILECCOB TEIII00OMEHA U TOBBIIICHHE TEXHUKO-3KOHOMUYECKUX MOKa3aTemnei.

TemoBass U301, XapaKTEPUCTUKA TEIUIOBBIX M3O0JILMOHHBIX MATEpUAIOB M pacuyeT
U30JSIIUU. DIEKTPO(U3UYECKUE METOAbl 00paOOTKH MUIIEBBIX MPOTYKTOB — HATPEB B AJIEKTPO-
MarHMTHOM Iojie — UHPpakpacHoe oOnyuyeHue, Bozaeiictaue nonst B u CBY, komOuHupoBan-
HBIE METO/IBI.

3.4. BuinapusaHnue u gblnapHvle annapamol

[IpuMmeHeHne mpoIeccoB BBHIAPUBAHKS B MHILEBON MPOMBINIICHHOCTH. TeopeTuueckue
OCHOBBI BblapuBaHus. Pu3nuecKkre cBONCTBA PaCTBOPOB U U3MEHEHHME UX B IIPOLIECCE BbINApU-
BaHus. OJIHOKOPITyCHAs BhINIapHAasl yCTaHOBKA. MaTepHallbHbII U TEIIoBoi pacyer. Brimapupa-
HUE B BaKyyMeé M I0J JaBJ€HHEM. MHOIOKOpIyCHas BbIIApHAs YCTAHOBKA, €€ YCTPOMCTBO U
MPUHIINI JCHCTBUSL.

Cxema paboOThl MHOTOKOPITYCHOHU BhIMapku. CamoncnapeHue B MPSIMOTOYHON BBITAPHOM
ycTaHOBKe. PacueT MHOTOKOpPIYCHOM BBINIApHON yCTaHOBKH. OmpeneneHne TeMnepaTypbl KUIIs-
YEHUsI pacTBOpa, TEMIIEpaTypHbIEC NOTEPU B BHIIAPHON YCTaHOBKE, pacdeT pacxoja I'PEroLIero
napa, pacuer kodduimeHTa Termionepeaady B BHIIAPHBIX YCTAHOBKAX C YYETOM Iepernajia TeM-
neparyp Ha IJIEHKE KOHJIEHCaTa, pacyeT MOBEPXHOCTH HarpeBa. BeiOop umciia KopIrycos.

OCHOBHBIE TEXHUKO-DKOHOMHYECKHE XaPAaKTEPUCTUKH BBINAPHON ycTaHOBKH. OCHOBHBIE
THUIIBI BBIIAPHBIX anmapaTtoB. BelmapuBaHue B TOHKOM IUIeHKe. MeTo/bl MOBBIIIEHNS CKOPOCTH
LUPKyJIsUuu. BeiapHble anmapaTsl ¢ IPUHYAUTENIBHON LIUPKYJIALKEN pacTBopa. Beinaprusanue
C TEIJIOBBIM HacocoM. IIyTu TOBBIIIEHMS] TEXHUKO-3KOHOMHYECKHMX IOKa3aTesel BbIIapHbIX
YCTaHOBOK.

Pa3nea 4. MaccooOMeHHbIe POLeCcChl

4.1. MaccoobmeHnnvie npoyeccovl 6 NUULEBOU NPOMBILULEHHOCTU

OcHoBBI TeOopuu MaccooOMeHa. MexaHu3m MaccoobmeHa. MaccooOMeH B TEXHOJIOTHYE-
CKHX MpOIEccax MUILEBBIX TPOU3BOJACTB. MacconepeHoc B MULIEBBIX MPOAYKTaX U MaTepHaax.

[TumeBsle MpoOAyKTHl KaK MHOTOKOMIIOHEHTHBIE M MHOTO(a3Hble cuctemsl. [Ipumenenue
npaBuiIa Qa3 i aHanusa npoueccoB MaccoooMmena. Koadduunents: MaccooOMeHa u maccore-
penaun. Kosdurnment macconeperoca u ABMXKYIIHUE CHIbI mporecca. Kunernaeckue kodddu-
LIMEHTHI B YPaBHEHUSAX MACCONEPEHOCA.

JuddepennnanbHoe ypaBHEHHE MacColepeHoca U ero kpaeBble ycioBusa. OOmuil Bua
peumenus ypaBHeHHs. [lomoOue TemaoBbIX M MaccoOOMEHHBIX mporeccoB. Auddy3noHHbIN U
MoJisipHbIi nepeHoc. Konuentpaunonnas auddysus u repmoauddysus. Jluarpamma paBHOBe-
cust. OcoOEHHOCTH MEpeHoca B CUCTEMAax: TBEPJIOE TEJIO — KHUAKOCTh; TBEPJOE TENO — I'a3; XKU/-
KOCTb — KHJAKOCTh. COBpeMeHHbIE METO/Ibl HHTEHCU(UKAIIMY MacCOOOMEHa.

4.2. CopbyuonHule npoyeccwvl U annapamol

[Ipouecc abcopbumu 1 MPUMEHEHKE €To B MUIIEBOM MpOoMBbINUIeHHOCTH. Henzorepmuue-
ckasiabcopO1us, MHOrOKOMIIOHEHTHass abcopOuus. [Iporecchl ancopbunn U NpUMEHEHUE UX B
MUIIEBON MPOMBIIIJIEHHOCTH.

N3otepmbl copbumu u necopbuuu. Meron rpaduyeckoro pacuera, COpOIMOHHBIX MPO-
neccoB. OCHOBHBIE THUIIBI aOCOPOEPOB M aACOPOEPOB, XapaKTEPUCTHKA anmapaToB, MPUMEHSEC-
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MBIX B THIIEBOM NPOMBIIUICHHOCTH. PereHepanmst mnoriotureneid. Ilytm uHTeHCHUKanum
COpPOITMOHHBIX MTPOIIECCOB.

4.3. Dxempazuposanue u S5KCMpaKmopbvl

IIponeccel IKCTPAaKIMKU B MULICBOW IPOMBIIUICHHOCTH. MEXaHN3M 9KCTpaKUUU B CUCTE-
Me TBepAoe TeJo — XUAKocTh. Anuddy3snonnas reopus sxcTpakunu. MareMaTnyeckoe Orucanue
nporecca skcTpakuuu. Koadduuuentsl BHEIHeH U BHYTpeHHEH Tuddy3uu U METOJIbl UX OIpe-
nenenus. Bnusaue tepmonuddy3un Ha mporecc 3KCTpakuuu. KOHCTPYKIHS SKCTPAKTOPOB H
METO/IbI pacyera, MaTepUabHbIi U TEIUIOBOHOAIaHChI, OIIPE/Ie/ICHHEe OCHOBHBIX pa3MepoB aIia-
patoB. [IyTy NOBBIIIEHNS TEXHUKO-3KOHOMHUYECKUX ITOKA3ATENIEH SKCTPAKTOPOB.

4.4. Ocnogul 6razokunemuku

[Ipumenenue ypaBHeHHH MaccooOMEHa K NEPEHOCY BJIard BHYTpH Mmarepuana. Crauuo-
HapHOE U HECTAallMOHApHOE IoJIe Biarocojepkanus. @opMbl CBA3HM ¢ MaTepUaIOM, UX (HU3UKO-
XUMHUYECKHE U SHEPreTUUECKUE XaPaKTEPUCTUKU. AJCOPOIMOHHASA, KAMWUIAPHAS U SHTPOIHIA-
Hasi CBSI3H.

Koaddunment muddys3un Baaru B Marepualie U €ro 3aBUCUMOCTH OT BJIAXKHOCTH M TEM-
nepaTypbl. SIBI€HHE TEpMOBJIArolnpoOBOJAHOCTH, €ro (pU3HUECcKas CYLIHOCTh U MaTeMaTH4YecKoe
onucanue. [lytu nHTeHCUUKAIIMK TIepeHoca Biaru BHyTpU MaTepuaa.

4.5. IIpoyeccwi cywiku u cyuunvhbie YCmaHo8Ku

[Ipormecchl cymky B MUIIEBOW MPOMBIIUIEHHOCTH. OCHOBHBIE TTPOOJIEMBI TEOPUU U TEX-
HUKH cylIKW. COBpEMEHHBIN 3Tan pa3BUTHSA HaykKH O cymke. Cylika Kak IPOLECC pa3lelcHUs
¢da3 B ycIOBMSIX B3aUMOJICHCTBUSL BHEUIHUX M BHYTPEHHMX IoJyield. MeToabpl 00€3BOKUBAHUS U
IIPUMEHEHUE UX B 3aBUCUMOCTH OT CBOMCTB IIPOJIyKTa U SHEPIUU CBSI3H BJIarM ¢ MAaTEPUATIOM.

[Tapametpsl BraxkHoro Bo3ayxa. J-X nuarpamma. OCHOBBI CTaTUKU CYIIKH: aHAIU3 U30-
TEpMbl COPOLIMH U AecOpOLIMU, PABHOBECHAS BJIAXKHOCTb, TMIPOCKONMYECKAas BIaXXHOCTh, TUCTE-
pe3uc copOIHK U 1ecOpOLIH U ero MPAKTHUECKOE 3HAYCHHE, TEPMOJWHAMHUYECKUE XapaKTepH-
CTHKH BJIQ)KHOT'O MaTepuaa.

OCHOBBI KMHETUKH CYIIKU. KpUBBIE CYIIKH, CKOPOCTh CYIIKH U TEMIEPAaTypHbIE KPUBBIE.
XapakTepHUCTUKa OTAEIBbHBIX IIEPHUOJOB MPOLECCa CYIIKH. YPaBHEHUS KPUBBIX CYLIKH Ul IIEp-
BOT'O U BTOPOTO IEpUOAA.

KpaeBble ycnoBus M MeTOIMKa pemeHui anddepeHnnanbHOro ypaBHEHHUsl BIAromnpo-
BOJHOCTH JJIsl BTOPOTo nepuoza cymku. KoagphuuueHT cymku 1 MeTo/ibl €ro onpeaeaeHus, Ku-
HETUYECKHUN pacyeT Mpolecca CyIKH.

N3meHeHne cTpyKTypHO-MEXaHUYECKUX CBOWCTB MaTE€pPHAJIOB B IpoIecCe CyIIKU. Mero-
JIbl 00OCHOBAHUS ONTUMAJILHOTO PEXHMMA MPOLIECCOB CYILKH.

OCHOBBI MHXEHEPHOT'0 pacyeTa CYIIWIbHBIX YCTAHOBOK. Te€pMOAMHAMHYECKUN aHaIu3
cyumkd B J-X auarpamme, MocTpoeHUe B HEW MPOLECCOB, MPOUCXOAIIUX B Kanopudepe u cy-
HNIMJIbHOM Kamepe. BapuaHThl CyIIMIBHOTIO Mpolecca, UX aHAJIWTUYECKU U TrpadoaHaTUTHUE-
ckuii pacuet. DHepreruueckuid KIIJ[ cymmibHON ycTaHOBKH.

HoBrie MeTozb! Cyliku, UX (U3ndeckas CyIIHOCTh: KOHBEKTHBHAS CYILIKAa B TICEBJ0OKHU-
KEHHOM, KHIIAIIEeM, (POHTAaHUPYIOIIEM, BUXPEBOM CJIO€ M BO B3BELIEHHOM COCTOSIHHH, CYILIKa
UH(ppaKpacHBIMU Jy4aMH, CYIIKa B AJIEKTPUYECKOM I0JI€ BHICOKOM U CBEPXBBICOKOW YacCTOTHI,
KOMOWHUPOBAHHbIE METOBI CYIIKH, MEHOCYIIKa, CyIIKa cyOauManuel, akycTudyeckas CyIIKa.
KonTakTHblil Biarooomen. OneHka SKOHOMUYECKOW 3((EKTUBHOCTH U MYTH TMOBBIIIEHUS TEX-
HUKO-9KOHOMHUYECKHUX MOKa3aTesIed CYIIMIBHBIX YyCTaHOBOK. OCOOEHHOCTH CYIIKU B KOHJHUIIMO-
HUPYEMBIX TTOMEIICHUSIX.

4.6. Ilpoyeccovl nepeconku u nepe2onHbvle annapamol

[TonsiTre o mpouecce auctwAnnd. JluarpaMmsl (pa30BOro paBHOBeCHS /Uil OMHAPHBIX U
MHOTOKOMIIOHEHTHBIX cMeceil. IIporecchl meperoHkn 1 peKTU(UKauy B MUILEBOM MPOMBIII-
neHHocTu. OcHOBBI Teopuu neperoHku. Kinaccudukanus pasaeneHHbIX CMecei, OCHOBHbBIE 3aKO0-
HBI [IEPETOHKHU.

Knaccugukanus npoueccoB neperoHku U caabocTu UX NPUMEHEHHs. Y CIOBUs pasjelie-
HUS B3aMOPACTBOPHUMBIX KOMIIOHEHTOB, YaCTUUHO PACTBOPUMBIX U HEPACTBOPUMBIX. CloXKHas
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NeperoHKa: MHOTOKYOOBBIE anmapartkl; KOJIOHHbIE anmaparbl. OcoOeHHOCTH Ipolecca peKTH(H-
kauuu. Pektudukanus OuHapHBIX cMecel — HIeaJbHbIX, pEalbHbIX, a3€TPONHbBIX. DKCTPAKTHB-
Has pextudukanys. [Iporeccsl, mpoTekaronye Ha TapeiKkax, HacaJOYHbIe KOJOHHBI, IUICHOYHBIE
KOJIOHHBI, POTAI[MOHHBIE aIllaparkl.

ITonsatue o KII/[ tapensuaroro ammapara, SKBUBAJICHTHOM BBICOTE, €IUHULIE IIEPEHOCA.
[TyTy nOBBIIEHHS] TEXHUKO-KOHOMHUYECKUX TMOKa3aTeseil peKTu(uKalnoHHbIX amnmaparoB. [lo-
HATHE O PEKTH(PHUKALIMYA MHOTOKOMIIOHEHTHBIX cMeceil. MoeKymspHast TUCTUILIALHUS.

4.7. Kpucmannuzayus

IIpoueccel kprucTaIM3aluy B MUIEBON NPOMBINIUIEHHOCTH. OCHOBBI TEOPUU KPUCTAILIH-
3anuu U3 pacTBOpoB. KpuBbie paBHOBecus i Ipolecca KpUCTAILIM3AUU. 3apoKIeHHE KpH-
CTaJIJIOB.

Kuneruka mpouecca kpucramumzanuu. Metoasl kpuctamuzanuu. Kpucramnuzanus B
IIPOLIECCE 3aMOPAKMBaHMsI, OCHOBHbBIE 3aKOHOMEPHOCTH. THIIBI allliapaToB i KPUCTAJIM3aLUU:
BaKyyM-allllapaThl; MEIAIKU-KPUCTAIN3aTOpbl. MaTepuallbHbIi U TEIUIOBOM pacueT KpucTall-
nn3aTopoB. [1yTu MoBbIIIEHNs TEXHUKO-9KOHOMUYECKUX MTOKa3aTeell KpUCTaliin3aTopoB.

Paznen 5. Mexann4eckue nmponecchbl

5.1. Ilpoyeccwi uzmenvuenus

[IpuMmeHeHue nMporeccoB U3MENbYSHHS B MUILIEBOM TEXHOIOTHUU. TeopeTHuecKre OCHOBBI
nporiecca 1poodsenus — padbots I1.A. Pebunnepa, Kuka-Kupnuuesa, Purtunrepa, C.H. XXypxosa
u jap. Knaccudukanus MmeronoB uzMenbueHus. Tumbl ApoOMIbHBIX yCTaHOBOK. Cxema pacuera,
JPOOHIIOK.

5.2. Copmuposanue

CoptupoBaHue B Ipolieccax MULIEBBIX IPOU3BOACTB. OCHOBBI TEOPUU CUTOBOTO AHAIU3A.
Tunsl annapaToB A7 COPTUPOBAHUS U OUUCTKH.

5.3. Ilpeccosanue

[Ipouieccyl mpeccoBaHus B MUIIEBOW MPOMBIILIEHHOCTH. OCHOBBI TeOopuH 00pabOTKH
MUIIEBBIX MPOIYKTOB AaBieHHeM. OTkaTHe KUAKOCTH, (OPMUPOBAHUE MUILIEBBIX MPOAYKTOB,
OpukerupoBaHue. THUIBI yCTaHOBOK JUisi 00paboTku aaBineHueM. Ilpeccsl 11 00e3BOKUBaHMS,
(GOpMOBKHU, OpUKETHPOBAHMUSL.

5.4. Cmewenue

CwMmenieHne B NUIIEBON NMPOMBIIUIEHHOCTH. CMEIleHUE ChIMyYrnX U IUIACTUKOBBIX Marte-
puasioB. Tumsl annapaToB, IPUMEHSAEMBIX I CMEIICHHUS.

5. O6pa3oBaresibHbIE TEXHOJIOTHU
B cooterctBun ¢ TpeboBanusmu PI'OC BO no HampaBieHUsIM HOJATOTOBKU peaju3a-
1Sl KOMIIETEHTHOCTHOT'O MOJIX0Jla C HEOOXOJMMOCTBIO MPEIyCMaTpPHUBAET HCIIOJIb30BAHHUE B
yueOHOM Mpoliecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATUN U JPYTUX UHHOBA-
[IMOHHBIX TEXHOJIOTHUH B COUYETAHUM C BHEAYJTUTOPHOU pabOTOM C 1eIbI0 (POPMHUPOBAHUS U Pa3-
BUTHS TMYHOCTHBIX U MPOECCHOHATHHBIX HABBIKOB 00YJAIOIIHUXCSI.

Buj yueOHbIX 3aHsTUI Popma nposeeHUS
WutepakTtruBHas GopMa — Npe3eHTALIH C UCTIOIb30BAHUEM MYJIbTUMEIUI-
Jlextum HBIX CPEACTB C MOCIEIYIOINM O0CYXACHUEM MaTepHaJioB (JIEKIHUs — BU3Y-
aJn3aIins)

[IpakTHyeckue 3aHATUS TpaaguumonHast ¢opma MpoBeIeHNs MPAKTUIECKUX 3aHSITHH,

ITpopaboTka yueOHOro Marepuaia o AUCHUILIMHE (KOHCIIEKTOB JIEKLHUH,
y4eOHIKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB), MOATOTOBKA K TPAKTHYECKUM
CamocTosTenbHas padoTa |3aHATHAM U 3amuTe pedepara, BBITOIHEHHE HHANBUAYATbHBIX 3aJaHHH,
MOJrOTOBKA K MOIYJIBHOMY KOMITBIOTEPHOMY TECTUPOBAHUIO (BBIIOIHEHHE
TPEHUPOBOYHBIX TECTOB).
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6. OueHovHbIe cpeacTBa JUCHUNIMHBI (MOIYJIA)

OCHOBHBIMU BHJaMH{ JWCIMIUIMHAPHBIX OLEHOYHBIX CPEACTB NMPH (HYHKIMOHUPOBAHUH
MOJIyJIbHO-PEHTUHTOBOM CHCTEMBbI OOYUYCHHS SIBISFOTCS: HAa CTAIUH PyOSKHOTO pelTuHra, (op-
MHPYEMOT'0 110 Pe3yJIbTaTaM MOJYJIBHOTO KOMITBIOTEPHOTO TECTUPOBAHUS — TECTOBBIC 3aJaHNS;
Ha CTaJuKu MOOIIPUTCIILHOI'O peﬁTHHFa, (bopMpreMoro 10 pC3yJibTaTaM HAIIMCAHUSA U 3alIUTHI
pedepaToB 1Mo aKkTyanbHOW MPOOJIEMAaTHKE, Ha CTaAUU MPOMEKYTOYHOTO PEUTHHTa, ONpeaese-
MO0 IO pe3yibTaTaM cJaul 3K3aMeHa — TEOPETHUUECKHUE BOIPOCH!, KOHTPOJIUPYIOLIIE TEOPETHU-
YeCKOe COJepiKaHhe y4eOHOro MaTepHaia, KOHTPOJIMPYIONIME NPAKTHYECKUE HaBBIKM U3 pas-
JMYHBIX BUJOB MPOECCHOHATBHOM NesiTenbHocTH oOyuatomierocs mo OITOIT gannoro Hampas-
aenusi, GopMHpYyeMbIe IPU U3YYECHUH AUCIUIUIMHBL.

6.1 ITacnopT ¢oHIa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE
«IIpouecchl 1 annapaThbl MUIEBBIX MPOU3BOJACTBY

Ko O11eHOYHOE CPECTBO
Ne KonTponupyemsie pa3memns! (TeMbl) A . 1 e
KOHTPOJIHPYEMOI
/1 IUACLUIUIVHBI HaVMEHOBAHUE KOJI-BO
KOMIIETEHIIUN
TecToBbIe 3aaHUs 20
OCHOBHBIE 3aKOHBI TEXHOJIOTMUECKUX OIIK-1, Bormpocsr i sx3aMeHa 15
1
TIPOIIECCOB. I1K-5, 1IK-27 KommereHTHOCTHO-
OPHEHTHUPOBAHHOE. 3a]JaHHE 1
TecToBbIe 3agaHus 20
OIlK-1, I1K-5, | Bompocs! mist s3k3amMeHa 15
2 |'mapoMexaHUYECKUe MPOIEeCCh
[1K-27 KoMnereHTHOCTHO-
OpPHUEHTHPOBAHHOE. 3a/IlaHUEC 1
TecToBbIe 3amanns 20
3 |1 OIIK-1, TIK-5, |Bomnpocs! s sx3amena 20
€IIOBBIE IIPOLIECCHI
p [1K-27 KomrmereHTHOCTHO-

OPUHTHPOBAHHOE. 3a/IlaHHUE

TecTtoBbIe 3agaHUs 20
OIlK-1, I1K-5, | Bompocs! mist 5x3amMeHa 20
4 | MaccooOMeHHEBIE MPOIIECCHI
[1K-27 KoMnereHTHOCTHO-
OPHEHTHUPOBAHHOE. 3a/IJaHHE 2
TecroBble 3agaHUs 20
OIIK-1, IIK-5, | Bompocs! ais sk3amMeHa 15
5 | MexaHu4eckue mporecchl
[1K-27 KoMnereHTHOCTHO-
OPHEHTHUPOBAHHOE. 3a/IJaHHE 2

dopma KOHTpPOJI — TeKYIIUHA KOHTPOJIb, PEUTHHTOBOE TeCTHpOBaHUE, MOIyb Nel (mak-
CUMaJlbHas peUTUHIoBas oleHka — 20x2 0amioB), 3a4eT (MakcUMallbHas peHTUHIOBas OLEHKA —
50 6amnoB), TBOpueckuii 6amt — 10 6amos.

6.2. IlepeyeHb BONIPOCOB /ISl IK3aMEHA
Pasoen 1. Ocnosnule 3akonvt mexnonoeuyeckux npoyeccos. (OINK-1, TIK-5, TTIK-27)
. YcTpoiicTBO M paboTa OCHOBHBIX TUIIOB JIPOOHIIOK.
. Ocaxenue B IEHTPOOEKHOM I10JIE.
. Mamussb1, paboTaroniye rno npuHIUIYy IPOKAaTKH.
. YCcTpoHCTBO M paboTa MIapoBO METbHUIIBI.
. OTCTOMHUKYN NEPUOANIECKOTO ICHUCTBHUS.
. Kimaccudukanus cymmmnok.
. Cuta. Marepuan u ciocoObl U3TOTOBJICHHUS.
. OTCTOMHUKH HENPEPHIBHOTO JEHCTBUS.
. DKCTparupoBaHUE U3 TBEPABIX TE U U3 KUIAKOCTEH.

O©CoOoO~NO O WDN P
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10. [Tpon3BOANTENHEHOCTH BAJIBIIEBON APOOHIIKH.

11. MeTonb! pa3aenieHust HEOJHOPOIHBIX CHCTEM.

12. Cymka. CriocoObl yianeHus BiIard.

13. YcrpoiicTBo 1 paboTa BaJIbIICBOM IPOOHIIKH.

14. Cycnensus. OMynbcusl, bUIb U AbIM. FIX cOCTaBHbIE YacTH.
15. Aacop6mus. Onpenenenue. AnmapaTsl s aCOPOIIH.

Pasoen 2. I'uopomexanuuecxkue npoyeccwi. (OIIK-1, ITIK-5, TIK-27)
. Mexanunueckue nporeccel. 3MenpueHue, ApodieHue, pe3atue.
. Tumbl HacocoB.

. Auddy3us. [IBuxymias cuiia 3Toro mporecca.

. Kitaccudukanms cnoco6oB npobieHus.

. A6copbums. Onpenenenue. Konctpykuust abcopOeHTOB.

. [loHsiTHE HEOTHOPOAHBIX CUCTEM, UX KIaccU(UKAITHS.

. CTpy® ®HUIKOCTH U UX BO3/ICHCTBHE HA CTEHKU COCY/Ia.

. UTO OTHOCAT K MacCOOOMEHHBIM IIPOIECCAM.

. MeTonbl COpTHPOBAHMUS CHITYYHX MAaTEPHAJIOB.

10. 3akoHbI coXpaHeHHsI MacChl U dHepruu. VX omnpeneneHue.

11. IloBepXHOCTHOE HATSKEHUE, KAMWJIIPHOCTD, BA3KOCTb.

12. CxeMbl HanpaBJIeHHs B3aUMOJICHCTBYIOIIUX TTOTOKOB.

13. Yro nonnmaetcs moj ciioBoM "armmapat'?

14. OcHoBsl ruapaBiauku. OCHOBHBIC MMOHSATHUS U ONPEICICHUS.

15. CnocoObl OXJaXKAEHNUS U 3aMOPAYKUBAHUS.

OCoO~NO O WDN P

Pasoen 3. Tennoswie npoyeccor. (OIIK-1, IIK-5, TIK-27)

1. Kakue nporueccsl OTHOCATCS K TEIIOBBIM?

2. [TaeBMaTH4eCKOE TIEpeMeNTUBaHUE. Y CTPOMCTBO U paboTa.

3. Ilpeccyronme (OpUKETHPOBOYHBIE) MAIIIMHBI.

4. Kakue nporieccbl OTHOCATCS K MaCCOOOMEHHBIM?

5. Knnaccudukanus annapaToB 11 HepeMEIINBaHMsL.

6. OCHOBBI IPOTIECCOB OXJIAKICHHUS U 3aMOPaKUBAHHUSL.

7. Kakue ueTbipe rpymnibl MpoLeccoB paccMaTpuBaloTcs B Kypee «lIporeccs! u anmapatsl
MIUIIEBBIX MPOU3BOJICTB"?

8. YcrpoiicTBo 1 paboTa JONacTHBIX MEIIaIOK.

9. Tumbl TETIIOOOMEHHBIX anmaparoB. VX cxeMsl.

10. MeTo1bl MOAETUPOBAHUS.

11. Pa3nenenue HEOAHOPOIHBIX CUCTEM. MeXaHUYECKHE MPOLIECCHI.

12. Bbi00p KOHCTPYKIIUH TEIUIOOOMEHHBIX araparos.

13. OcHOBHBIE TIOJIOKEHUS HAYKU O TIPOIeccax U armaparax.

14. Teopus ¢punbTpoBaHUs ¢ 00pa30BaHUEM OCAIKA.

15. Kpucrannuzauus u pactBopenrne. OCHOBHBIE CBEICHUS.

16. [uxnonsl. [IpuHuumn nedcTBus.

17. A6copOrusi. MaTtepuanbHbIii Oaianc adbcopOInm.

18. Marepuansl A5 U3TOTOBJICHUS annapaTroB. MeTasuibl.

19. OcaxjieHre B TPaBUTAIMOHHOM T10JIe (OTCTAHBAHHE).

20. TyHHeNbHBIE CYIIHIIKH.

Paszoen 4. Maccooomennwie npoyeccor. (OIIK-1, TIK-5, TIK-27)

1. OcHOBHBIE MTpaBHIIa MOACTHPOBAHHUS.

2. Kuneruka (hepMeHTaIIMOHHBIX IPOIIECCOB.

3. llentpobexxnoe dhunprpoBanue. Ero mexanusm.

4. Knaccugukanus MacCooOMEHHBIX MPOLIECCOB 10 CIIOCO0Y B3auMoeicTBus (as.

19



5
6
7
8
9

. CnoxHas neperonka (pextudukanus). MHOTOKyOOBBIE anmmaparsl.
. Paznenenne nmo popme vacruir.

. Knaccugukanus anmnapatoB /i GUIbTPOBAHUSL.

. Ilpoutecc meperonku. [Ipocras nmeperonka.

. 3akoHOMepHOCTH (QUIBTPOBaHUS 0e3 00pa30BaHMs OCaIKa.

10. MaccooOMeHHBIE TPOIIECCHI.

1

1. I'mapaBnuyecKkue Npouecchl JUist OTACIEHUS )KUIKOCTH.

12. Cymika. Crioco6s1 06e3BokuBaHus. OO01Ias XapaKTePUCTHKA.

13. Kpucrannuzanus u pactBoperue. CyIHOCTh MPOIIECCOB.

14. YcaoBust KpucTalIn3aluy U pacTBOPEHUSL.

15. IlepememmBanue. JlonacTHbIE, MPONEIIICPHBIC U TYPOUMHHBIE MEIIIAIKH.
16. TertooOMeHHUKHU ¢ pyOaIKamMu, KOKyXOTpyOHBIE.

17. CnocoOsl kpuctamiuzanuu. OCHOBHBIE MOHSTHS TEOPUU KPUCTATUIU3AIUH.
18. Coneprkanue kypca "[Iporieccsl u anmaparhl MUIIEBBIX TPOU3BOCTB".

19. 3nayenue npouecca Cymku. Buabl BIaXXHBIX MaTepHajoB.

20. OcHOBHBIE TEOPUU PACTBOPEHHSI.

Paszoen 5. Mexanuueckue npoyeccer. (OIIK-1, TIK-5, TIK-27).

1
2
3
4
5.
6
7
8
9

. pobnenue. Kiaccupukamnms crioco00B IpoOICHHUS.

. OTCTOMHUKH HENPEPHIBHOTO JEHCTBUS.

. Kornencanus. O0mue cBeneHus.

. CoprupoBanue. [IpocenBanue, cura.

OuibrpoBanue. Tunsl GUIbTPOBAIBHBIX ITPOLIECCOB.

. AncopOuus. OCHOBHBIE CBEJICHUS.

. TpeboBanus1, IpeIbsABIsSEMBIE K allllapaTaM [0 TEXHUKE O€301MaCHOCTH. DPrOHOMHUKA.
. MeTopl pa3aenenus HEOJHOPOIHBIX CUCTEM.

. Knmaccugukanus cymmmnok.

10. TpeboBanus1, NpeabsBIsEMbIE K alllaparam.

1

1. DkcnmyaralmoHHbIE TPEOOBAHHUS.

12. Knaccugukaius HEOAHOPOIHBIX CUCTEM.

13. MeTtob! BeITapUBaHMUSL.

14. OTCcTOMHMKM NEPUOINYECKOTO, TOTYHENPEPHIBHOTO AEHCTBUS.
15. JleHTOYHBIE CYLIMIIKH.

6.3 IllIka/1a OEHOYHBIX CPEACTB

ypOBHI/I OCBOCHUA

OLeHOYHbIE CpeCTBa
Kpurepuu onienuBanms t pell

KOMITCTCHITHIA (K011-BO OAIITIOB)
3HAET:
- TEXHOJOTWYECKHE IEJIH, TEOPETUYECKUE OCHOBBI U
WH)KEHEPHBIE 3371a4l OCHOBHBIX IIPOLIECCOB Ppa3iny-
HBIX TTHUIIEBBIX IPOU3BOJICTB;
- Ha3Ha4YeHHE, 00JIaCTh MPUMEHEHHUS, Ki1acCu(uKarus,
MIPUHIIUIT ACHCTBUS U KPUTEPUH BHIOOPA COBPEMEHHBIX Tectosbic 3anarms
p pHTep pa COBp (31-40 GamioB);
. anmnapaToB U MaIlllvH;
[IponsunyTHIH KomnerentHocTHO-

(75-100 6annoB)

- METOABI MCCJICAOBAHNA IMMPOLCCCOB U alllrapaTroB, 3a-

OpPHECHTUPOBAHHBIC 3a-
KOHOMEPHOCTH Tepexoja OT JIabopaTOpHBIX armapa-

«OTITUYHOY» nanust (9-106asm10B);

TOB K ITPOMBIIIJIICHHBIM;

- OCHOBHBI€ HAYYHBIC M TCXHUYCCKUEC Hp06HeMBI nu
TCHACHIUN PA3BUTUA MPOLECCOB U alIapaToB MHUIIC-
BBIX ITPOU3BO/JICTB,

- MCTOAbI pacuCTa HCCTAIMOHAPHLIX U HeO6paTI/IMI>IX
TEXHOJIOTMYECKUX ITPOUECCOB U IMPOYHOCTHBIE pacye-
Thl COOTBCTCTBYIOIIUX alllIapaToOB,

Bomnpocsl k 3k3aMeny
(35-500am10B)
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- IpOOJIEMBI SHEPropecypcocOepekeHus] U IKOIOrHYe-
CKOM 3alllUThl OKPY>KaIOIEel cpelibl MPH SKCIUTyaTallui
anmnapaToB U MallliH;

YMEeT:

- BBIOMpATh U TIPOEKTUPOBATH COBPEMEHHBIE armapaThl
M MaIlWHBL, B HAWOONBIIEH CTENEeHH OTBEYAIOIINe
0COOEHHOCTAM TEXHOJIOTUYECKOTO MPOIIecca;

- TIOJATBEPXkIATh MHKCHEPHBIMU pacueTaMH COOTBET-
CTBHE alMapaToB YCJIOBHUSAM TEXHOJOTHYECKOTO MpO-
Lecca;

- KOHTPOJIMPOBATh KAUeCTBO MPEIOCTABISIEMBIX Opra-
HU3ALUSAMHU YCIYT 10 MPOEKTHPOBAHUIO, PEKOHCTPYK-
LMW ¥ MOHTaXXy 000pyAOBaHUS

BIIA/ICET:

- TEXHUYECKON JSKCcIUTyaTanued u 3(pPexTUBHBIM HC-
TIOJIb30BaHUEM aIlllapaToB ¥ MallliH;

- aHaJIM30M YCJIOBUM PEKUMOM pPa0OTHI armapaToB
Pa3IUYHOTO HAa3HAYCHMS,

- TPOBEICHHEM HCCIEOBaHUN pabOTHl ammapaTtoB C
LIEJIBI0  ONPEICNICHNUS] ONTUMAIbHBIX YCIOBHM OCYy-
LIECTBJIEHUS MIPOLIECCOB B PaIlOHAIBHON CXeMe COOT-
BETCTBYIOIIETO aNapaTypHOTO 0(hOPMIICHHUSL.

bazoBriit
(50-74 6amna)
«XOPOIIIO»

B memom ycmemHble, HO CojepKallde OTACIBHBIC
POOEIIbI 3HAHUS:

- TEXHOJIOTUYECKUX IIeIeH, TEeOpeTUIeCKUe OCHOBBI U
WHKCHEPHBIE 3aJadll OCHOBHBIX IIPOIIECCOB pa3vy-
HBIX MUIIEBBIX MPOU3BOJICTB;

- Ha3HaueHHe, 00IacTh MPUMEHEHUS, KIacCHUKAIIHS,
NPUHIMUI JSUCTBUS U KPUTEPHH BBIOOPA COBPEMEHHBIX
anmapaToB U MaIllvH;

- METOJIbl MCCIIe/IOBaHUS MPOIECCOB M amlmaparoB, 3a-
KOHOMEPHOCTH TIepexoja OT JIabOpaTOpHBIX ammapa-
TOB K IIPOMBIIICHHBIM;

- OCHOBHBIC HAay4Hble W TEXHHUYECKHE MPOOIEMBI U
TEHJICHIINM Pa3BUTHUS MPOIECCOB U ANMapaToB MHIIE-
BBIX IIPOHU3BO/JICTB;

- METOJbI pacyeTa HEeCTAlIMOHAPHBIX M HEOOpaTHMBIX
TEXHOJIOTMUYECKHX TPOIECCOB U MPOYHOCTHBIE pacue-
TBHI COOTBETCTBYIOIINX alllapaTos;

- IPOOJIEMBI SHEPrOPECYpPCOCOEPEKEHHS U IKOIOTHYIE-
CKOH 3allIThI OKPYKarOLIE Cpeibl IPU SKCILTyaTalluu
anmapaToB U MallvH;

B nenoMm ycmemnele, HO colepXallie OTAEIbHbIE
poOesbl YMEHUSI:

- BBIOMPATH U MPOEKTUPOBATH COBPEMEHHBIE aImapaThl
W MallvHBl, B HauWOOJIBIICH CTENeHH OTBEYaIoIINe
0COOEHHOCTSAM TEXHOJIOTHYECKOTO MPOIIecca;

- TOJATBEPXk/IaTh WHKEHEPHBIMH pacdeTaMH COOTBET-
CTBHE aIllapaToB YCJOBUSM TEXHOJOTHYECKOTO MpO-
necca;

- KOHTPOJIMPOBATh KAYeCTBO MPEJOCTABISEMBIX Opra-
HU3AIHUAMH YCIYT TI0 MPOEKTHPOBAHUIO, PEKOHCTPYK-
U1 1 MOHTaXy 000pYAOBaHHUS

B menoMm ycnemiHele, HO coJiepXallie OT/IEIbHbIC
poOeIIbl BiaJACHUS:

- TeXHUYECKOH 3KcIuryaTauueid u 3¢((EeKTUBHBIM HC-
M0JIb30BaHUEM ANINAPATOB U MALIHH;

TecroBbie 3anaHus
(18-32 6aos)
KoMreTeHTHOCTHO-
OPUCHTHPOBAHHBIC
3amanust (7-80aioB)
Bomnpocs! k 3k3aMeny,
(25-3406am10B)
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- aHAJIM30M YCJIOBHUH PEXKUMOM pPa0OTHI armapaToB
Pa3TMYHOTO Ha3HAYCHHS,

MPOBEJICHUEM HCCIICIOBaHUN pPabOTHI ammapaToB C
LETBI0 OMNPEJEICHHUs] ONTUMANbHBIX YCJIOBHM OCY-
IIECTBIICHUS MIPOIIECCOB B PAIIIOHAIBHOMN CXeMe COOT-
BETCTBYIOIIETO aapaTypHOTO 0hOpMIICHHSL.

[ToporoBnsiii
(35-49 6amnon)
«YIOBJIETBOPHUTEIH-
HOY»

®parMeHTapHOE 3HAHUE:

- TEXHOJOTMYECKUX LEeJeH, TEOPEeTHUECKUX OCHOB U
MHXXCHEPHBIX 3a/1a4 OCHOBHBIX IPOLECCOB Pa3INYHBIX
MUIIEBBIX TPOU3BOJICTB;

- Ha3Ha4eHusl, 00JacTH MPUMEHEHUs, Kilaccupukauy,
[IPUHIMINA ACHCTBUA U KPUTEPUH BHIOOpA COBPEMEH-
HBIX aNlapaToB U MAllluH;

- METOIOB HCCIIEOBaHMSA IIPOLECCOB U allapaTos,
3aKOHOMEPHOCTH Iepexoja 0T J1a00paTOpHBIX anmapa-
TOB K IIPOMBIIIJICHHBIM;

- OCHOBHBIX HaYYHBIX U TEXHUYECKUX MPOOJIEM U TEH-
JEHIWIA pa3BUTHS MPOLIECCOB U alapaToB MUILIEBBIX
IIPOU3BOJICTB;

- METOJIOB pacdeTa HECTAllMOHAPHBIX M HEOOPaTHUMBbIX
TEXHOJIOTMYECKUX MPOIECCOB M MPOYHOCTHBIE pacye-
TBHI COOTBETCTBYIOIUX aIapaTos;

- mpobJeM >HepPropecypcocOepexeHrst U IKOJIoTHde-
CKOH 3allIUThI OKPYKArOLIE Cpeibl IPU 3KCILTyaTaluu
anmnapaToB U MallluH;

®parMeHTapHOE YMEHUE!

- BEIOMPATh U MPOCKTUPOBATH COBPEMEHHBIE amapaThl
W MalliHbl, B HaWOOJIBIICH CTENeHH OTBEYaIOIIHNe
0COOEHHOCTSAM TEXHOJIOTHYECKOro MPOIecca;

- TIOATBEPXkKAATh MHKEHEPHBIMH pacueTaMH COOTBET-
CTBHE alMapaToB YCJIOBUSAM TEXHOJOTHYECKOTO Mpo-
recca;

- KOHTPOJIMPOBaTh KaueCTBO MPEIOCTABISIEMBIX Opra-
HU3ALUAMHU YCIYT 10 MPOEKTUPOBAHUIO, PEKOHCTPYK-
UM U MOHTaXy 000PYAOBaHHUS

@®parmMeHTapHOE BIIaJICHUE:

- TeXHUYECKOH 3KcruryaTtauueid u 3¢ (EeKTUBHBIM HC-
T10JIb30BaHUEM allapaToB U MalllH;

- QHAJIM30M YCIIOBHH PEXHMOM pabOTHl anmapaToB
Pa3IMYHOrO Ha3HAYCHMS,

[IPOBEICHUEM UCCIE0BaHUIl padoThl ammaparoB c
LETbI0 OMpeAeNICHUs] ONTHMANBHBIX YCIOBHH OCY-
LIECTBJICHUS MIPOLIECCOB B PAIllMOHAIBHON CXEMe COOT-
BETCTBYIOILETO ANNapaTypHOro opopMIICHHSI.

TecroBble 3aganus
(12-19 6amnor
KomnereHntHOCTHO-
OPHUCHTUPOBAHHBIC
3ananus (5-6 6aIoB)
Bomnpocs! k 5k3aMeny,
(18-24 6amna)

Huzkwmit
(momoporoBeIit)
(KoMITETCHITUS
He chopMHupoBaHa)
(0-34 6amnma)
«HEYIIOBJIETBOPH-
TEIHHOY

OTcyTCcTBHE Wi TPOOENHI B 3HAHUAX

- TEXHOJOTMUYECKUX LEeJeH, TEOPETHUECKUX OCHOB U
WHXEHEPHBIX 3a/1a4 OCHOBHBIX MPOIIECCOB Pa3INYHBIX
MTUIIEBBIX TPOM3BOCTB;

- Ha3HAYCHUs, O0JIACTH MPUMEHEHHS, KllacCuUKAIIHS,
MPUHLMI ACUCTBHUS U KPUTEPUH BHIOOPA COBPEMEHHBIX
anmnapaToB Y MallWH;

- METOJIOB HCCIIEZIOBAaHUS IIPOLIECCOB U alllapaTos,
3aKOHOMEPHOCTH Iepexojia OT JIabOpaTOPHBIX anmapa-
TOB K IIPOMBIIIJICHHBIM;

- OCHOBHBIX HAayYHBIX U TEXHHYECKUX MPOOIEM U TEH-
JEHIMHA Pa3BUTHS MPOLIECCOB M aNNapaToB MUILEBBIX
MIPOU3BOJICTB;

TectoBble 3a1aHus
(0-136ammoB);
KoMrieTeHTHOCTHO-
OPUCHTUPOBAHHBIC
sapanus (0-4 6ama)
Bormpockl k 3K3aMeHy
(0-176amnoB)
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- METOJIOB pacueTa HeCTaIl[MOHAPHBIX U HEOOPaTUMBIX
TEXHOJIOTHYECKHUX IPOLECCOB U MPOYHOCTHBIE pacue-
ThI COOTBETCTBYIOIINX alapaTos;

- mpo0JIeM 3HEPropecypcocOepeKeHHsl U IKOJIOTHYe-
CKOH 3allIUThl OKPY>KaroLIe Cpelibl NpU SKCILTyaTalluu
anmnapaToB U MalluH;

OTCyTCTBHE WM MTPOOCITBI B YMCHHSX

- BBIOMPATh U NPOCKTUPOBATh COBPECMCHHEBIC armapaThbl
M MaIlWHBL, B HAWOONBIIEH CTENEeHH OTBEYAIOIINe
O0COOCHHOCTSIM TEXHOJIOTUYECKOTO TIPOIIeCCa;

- TOATBEPXIaTh WHKCHEPHBIMU pacdyeTaMH COOTBET-
CTBUE allapaToB YCJIOBHUSIM TEXHOJOTMYECKOIO Mpo-
ecca;

- KOHTPOJUPOBATh KaueCTBO MPEIOCTABISIEMBIX Opra-
HH3ALUSMU YCIYT MO MPOEKTUPOBAHUIO, PEKOHCTPYK-
LMW ¥ MOHTAXXy 000pyIOBaHUS

YacTuuHoe BlIaJicHUE:

- TEXHUYECKOW SKCILTyaTanued u 3()QPEKTUBHBIM HC-
[0JIb30BAaHUEM aIIapaToB U MaIIWH;

- aHaJIM30M YCJIOBUM PEKUMOM pPa0OTHI almapaToB
pa3IUYHOTO HA3HAYCHMUS;

MIPOBEJICHUEM HCCIIEIOBaHUNA pPabOTHl amnmapaToB C
LETBI0 ONPEHENCHHUs] ONTUMANbHBIX YCIOBHHM OCy-
IIECTBJICHUS MPOIIECCOB B PAIIMOHATIBLHON CXeMe COOT-
BETCTBYOIIETO allapaTypHOTo 0hOPMIICHHUSL.

Bce KOoMIIEeKThI OLIEHOYHBIX CPEJACTB (KOHTPOJIBHO-U3MEPUTEIbHBIX MaTepUalloB), HEOO-
XOJIUMBIX I OLICHKM 3HAaHUM, YMEHUMN, HABBIKOB U (WJIM) ONBITA AESITEIbHOCTH, XapaKTEepPHU3y-
IOlIMe 3Tanbl (GOPMUPOBAHUS KOMIETEHIMI B Mpoliecce OCBOSHMSI AUCLUIUIMHBI (MOAYIIS) MO-
JIpOOHO Mpe/ICTaBIeHbI B TOKyMeHTe «DOH/ OLEHOYHBIX CPEJCTB AUCHUIUIMHBI (MOZYIIS)».

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecreueHre JUCHUIINHbI
(MoayJin)
7.1 OcHoBHas1 JIUTEpPaTYypAa:
1. bakun, U. A. IIpoueccsl u anmapaTsl TUIIEBBIX TPOU3BOJCTB: yueOHoe nocodue / U.
A. bakun, B. H. UBanenr. — Kemeposo: KemI['Y, 2020. — 235 ¢. — ISBN 978-5-8353-2598-6.
— Tekcr: osnextponHbld  //JlaHb:  3nmekTpoHHO-OMOMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/156113 (mara obparenus: 16.07.2021). — Pexxum gocrtyma: ajst aB-
TOPU3. MOJIBb30BATEIECH.
2. Bo6nukoa, T.B. Iporecchl u anmaparsl TUILEBBIX TPOU3BOACTB: YuebHOe mocodue.
2-e u3., iep. u jgon. / T.B. Boomukosa, C.H. IlneikoB u ap. — CII6.: Jlans, 2016. — 204 c.
3. I'opbartiok B. IIponecchl u anmapatsl numieBbx mpousBoacTeam. — M: Komoc, 1999.
4. Kapeuxwuit ['.[[., BacunbeB b.B. Ilpoueccsl m ammaparbl NUIIEBBIX MPOU3BOJICTB.
YyeOnuk s By30B. — M., Komoc, 1999. — 551c.
5. JlumaroB H.H. Tlpormeccel m anmmaparhl MUIIEBBIX MPOU3BOACTB. — M.: DKOHOMUKA,
1987.
6. Manaxos H.H., [lnakcun FO.M., Jlapun B.A. IIpouecchl u annaparsl MUIIEBBIX MPO-
U3BOJICTB. YueOHUK A By30B. M31. komiiekc Opnosckoro I'TY, 2001. — 650c.
7. Habues, @.I'. TIpouecchl u anmapaThl MULIEBBIX MPOU3BOACTB: YueOHoe nocodue .1
Haobwues, P.H. Axmanees. — CII6.: Jlaus, 2016. — 208 c.

7.2 JlonoJTHMTEJIbHAA JIUTEpaTypa:
1. Beromkuna, A.I'. [Ipotieccel u anmapartsl 3aIUTH OKpYXarotmie cpenbl / A.I'. Betor-
kuHa. — M.: Breiciag mkoia, 2008. — 639 c.
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2. JIaGopaTopHBIii MPaKTUKYM IO MPOLECCaM U aliapaTaM MUIIEBbIX MPOU3BOJACTB. [lox
pen. C.M.I'peGentoka. — Jlerkast u mureBast IpoMbIIUICHHOCTH, 1981

3. [Ipaktukym no aucuuruinae «lIporeccsl U anmaparhl MUIIEBBIX MPOU3BOACTBY. — Mu-
yypuHck PO 2006r. — 49c.

4. Cubmupsikos, I'.B. IIponeccsl u anmaparsl MUIIEBON TEXHOIOTHU: YueOHOe mocodue /
I'.B. Cubupskos, I0.A. MapteiHos. — CI16.: Jlans, 2014. — 544 c.

5. Kpartkwuii kypc (T€3HCHI) JEKIH, MaTepHaIIbl Ui CAMOCTOSATEIbHOW paboThI CTyIEH-
toB (CPC), maTepuaibl 1jisi KOHTPOJIS 3HAHUH CTYJIEHTOB (B T.4. TECTHI 11t DBM).

7.3 MeToanuyecKue yKa3aHusi 0 OCBOEHUIO TUCHMILIUHbI

1. BepxoBbix E.A. MeToauueckue yka3aHus AJIs1 BHIIOJHEHUS! CAMOCTOSITENIbHOM pabOoThI
no aucuuiuinHe «lIpomecchkl 1 anmaparsl MULIEBBIX TPOU3BOACTBY» Ul 00Oy4arOIIUXCsl Halpas-
nenus noarotoBku 19.03.04 TexHonorus NpoaAyKIUH U OpraHu3anys 0OIMIEeCTBEHHOTO MUTAHUS
npoduns TexHomorus u opranusanus CrieUanbHbIX BUI0B TUTaHus, Mudypunck — 2024.

2. BepxoBbix E.A. MeTtoanueckue yKkazaHus JJisl BBITOJHEHHS KypCcOBOW pabOTHI 1O Juc-
mumuHe «[Ipolieccsl M anmaparsl MUILEBBIX MPOU3BOJCTBY JAJs 00Yy4aroIIMXCsl HalpaBiIeHUS
noarotoBku 19.03.04 TexHonorus NpoayKUUMu U OpraHU3alysl OOLECTBEHHOrO MUTAHUS IPO-
¢ TexHoNOTHs M OpraHu3alys CeHaIbHbIX BUI0B MUTaHus, MuaypuHck — 2024,

3. BepxoBbix E.A. Metonndeckue ykazaHus JJis IPOBEACHUS IPAKTUYECKUX 3aHATHH 110
mucruminHe «I[Ipotiecchl U anmaparhl NUILEBBIX IPOU3BOJCTBY JUIsl 00yUarOIINXCsl HallpaBJICHUS
noarotoBku 19.03.04 TexHOJOTUS MPOIYKIIMU U OpPraHMU3alMs OOIECTBEHHOTO MUTAHHS IPO-
¢t TexHoNOTHs M OpraHu3aIys CeHaIbHBIX BUI0B MUTaHus, MuaypuHck — 2024,

7.4 UudopmanmoHHbie M HUPPOBbIE TEXHOJIOTHH
(mporpamMmHoe o0ecnieyeHue, COBpeMeHHbIe podeccuoHalIbHbIE 0a3bl

AAHHBIX U MHGOPMAIIMOHHBbIE CIIPABOYHBbIE CHCTEMbI)

VYuebHasg aucuuIuinHa (MOAYJIb) MpelycMaTpUBaeT OCBOEHHE MH(POPMALMOHHBIX U LU }-
POBBIX TeXHONOTUH. Peanuzarus muppoBeIX TEXHOJIOTHI B 00pa30BaTEIIEHOM IPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaXXHEHUIIMX Lieield oOpa3oBaHMs, JArOLIe BO3MOXHOCTh pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaromUXCs Kak OyAyIInX BHICOKOKBATH(DHUIIMPOBAHHBIX CIIEIIHA-
JMCTOB.

[{udpoBsie TEXHOIOTUN TPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB A(P(PEKTUBHOTO PEIICHUS
3aja4 Npo(ecCHOHANBHOr0, COLMATILHOTO, JMYHOCTHOTO XapaKTepa ¢ UCHOIb30BAHUEM Pa3JIny-
HBIX BHJIOB KOMMYHHUKAIMOHHBIX TEXHOJIOTHH. OcBoeHHE HH(PPOBBIX TEXHOJOTHH B paMKax
JAHHOM JMCHUIUUHBI (MOAYJNS) OPUEHTHPOBAHO HAa CIOCOOHOCTH OE€30MacHO M HaJIeKalIUM
00pa3oM Mmoy4arh JIOCTYII, YIIPABIATh, MHTETPUPOBATh, OOMEHNBATHCS, OIICHUBATH U CO3/1aBaTh
UH(OPMALIHIO C TOMOIIBIO IU(PPOBBIX YCTPOUCTB U CeTEBbIX TexHosoruil. opmuponanue unug-
POBOIl KOMITETEHTHOCTH TMpearoiaraeT paboTy ¢ JaHHBIMH, BIIaJICHHE WHCTPYMEHTAMH JUIS
KOMMYHHKAIUH.

7.4.1 DJ1eKTPOHHO-0MOJINOTEeYHASI CUCTEMBI M 0a3bI JAaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CeteBas snexkTpoHHast OMOINOTEKA)

2. baza j1aHHBIX 37eKTpOHHBIX MH(popMarmonHbix pecypcoB ®I'BHY HTHCXB (morosop
1o 00ecreyeHHo I0CTyMa K IeKTpoHHBIM MHpopMamoHHbM pecypcam GI'BHY ITHCXB ue-
pe3 TepmuHan yaaneaHoro gqoctyna (TY ] ®I'BHY ITHCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTponHas OuOmoreyHas cucreMa «HaruoHanmsHbIH 1TUGPOBOH pecypc «PyKoHTY:
Komneknuu «ba3oBbiit MmaccuB» U «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (moroBop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBiIeHuto qoctymna oT 26.04.2024 No 1901/bI122)

4. 000 «AnektporHoe m3naTenscTBo FOPAUTY (https://urait.ru/) (1oroop Ha okasanue
YCIIYT TI0 TIPEIOCTaBJICHUIO IOCTYMa K oOpazoBaTenbHOM miargopme OO0 «DIeKTpOHHOE H3/a-
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TenbetBo FOPAUT» ot 07.05.2024 Ne 6555)

5. DnexTponHO-0MbOIHOTEUHas cuctemMa «Bepuanckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIOIb30BaHUE Tpon3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanuonanbHas snextpoHHas OmOimmoreka» (https://rusneb.ru/)
(moroBop o moakimoueHnn k HOb u mpenocrasiiennn poctymna Kk oobexkram HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornaiieHue 0 COTPYJAHUYECTBE MO OKa3aHUI0 OMOIMOTEYHO-UH(POPMAITMOHHBIX U CO-
UOKYJITYPHBIX YCIYT MOJIb30BATEIISIM YHUBEPCHTETA U3 YHCIIa UHBAIUIOB 110 3PEHUIO, CI1a00-
BUJSIIINX, WHBAUIOB APYTUX KATETOPUH C OTPaHMUYEHHBIM JOCTYIIOM K HH(pOpPMAIUH, JIHII,
UMEIOIINX TPYAHOCTH ¢ YTeHHeM IutockonedatHoro tekcta TOI'BYK «TamOoBckast oGimacTHas
yHUBepcalibHas HayuHas oubimoreka uM. A.C. Ilymkunay (https://www.tambovlib.ru) (corna-
meHue o corpyaaudectse ot 16.09.2021 Ne 6/H)

7.4.2 UndopManiuoHHbIE CIIPABOYHbIE CHCTEMbI
1. CnpaBounast npaBoBast cucrema Koncynprantllinroc (IoroBop mocTaBky, aanTauy U
conpoBoxkaeHUs dk3eMIusIpoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/2C)
2. DnexkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cuctema TAPAHT» (moroBop Ha yciy-
ru 1o conpoBoxkaeHuto ot 15.01.2024 Ne 194-01/2024)

7.4.3 CoBpemeHHbIe NIPOdecCHOHATIbHBbIE 0a3bI JAHHBIX

1. ba3a naHHBIX HOPMATHBHO-IIPABOBBIX aKTOB WH(GOPMAIIMOHHO-00pa30BaTEIBHOM MPO-
rpamMMbl «Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)

2. baza pannbix Hayunoii snekrponnoii 6ubnuoreku eLIBRARY.RU — poccuiickuii un-
(dopMaOHHO-aHATUTUYECKUI TIOPTal B 001aCTH HAyKH, TEXHOJIOTHH, MEIUIIMHBI 1 00pa30Ba-
uus - https://elibrary.ru/

3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTle JaHHble @enepanbHOW CayXKObl TOCYAAPCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

5. IIpodeccuonanbuas 6a3a nanueix. Karamor 'OCTos http://gostbase.ru/.

6. IIpodeccuonanpuas 6aza manupix. PI'BY dDenepanbHblii HHCTUTYT MPOMBIIUICHHON
cooctBenHoctH http://www1.fips.ru/wps/portal/IPS_Ru.

7. IlpodeccuonanbHass 0a3za JaHHBIX. DJEKTPOHHBIA (OHJ MPaBOBOM M HOPMAaTHBHO-
TEXHUYECKO# mokymeHTtanuu http://docs.cntd.ru/.

7.4.4 J/IuueH3n0HHOE U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe
o0ecneyeHune, B TOM YHUCJIe 0T€4ECTBEHHOI0 MPOM3BOACTBA

HocTtynHocTh Ccpuika Ha Equnbrit PexBu3uThI
No HanMeHoBaHe Pazpabotuunk 1O (MIeH3HOHHOE, pEECTp POCCUICKUX MTOATBEPKIAIOIIETO
- (paBoobIagaTeNs) cBOOOIHO nporpamm a1 OBM JIOKYMEHTa
pacnpocrpansiemoe) | u b/l (mpu Hanmunm) (Ipu HANTMYHN)
1 | Microsoft Windows, Microsoft JInnensnonxoe - JInnensus
Office Professional Corporation otr 04.06.2015 Ne

65291651 cpok
JISWCTBHSI: OECCPOYHO

2 | AnaruBupyctoe npo- | AO «Jlaboparo- JluneHsnoHHOE https://reestr.digital CyOmieH3nOHHbIH
rpamMMHoOe obecrie- pus Kacnepcko- .gov.ru/reestr/3665 norosop ¢ OO0
yenue Kaspersky ro» 74/?sphrase_id=41 «Codrekc» oT
Endpoint Security (Poccus) 5165 24.10.2023 Ne 6/H,
JUTst On3Heca CPOK JIEHCTBUS: C
22.11.2023 1o
22.11.2024
3 MoiiO¢uc Cran- 000 «Hogsle JIuueH3noHHOE https://reestr.digital Konrpakt ¢ 000
JAPTHBIN - obJiauHbIe TeX- .gov.ru/reestr/3016 «PyGHKOH
OducHsblil naker Hosorum» (Poc- 31/?sphrase_id=26 ot 24.04.2019 Ne
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Jutst pabOTHI C TOKY- cust) 98444 036410000081900001
MEHTaMH{ ¥ OYTON 2
(myoffice.ru) CpOK neiicTBus: Gec-
CPOYHO
OducHbrit makeT AO «P7» JIutieH3nOHHOE https://reestr.digital Kontpakt ¢ 000
«P7-Odwucy .gov.ru/reestr/3066 «Codreke»
(meckTomHas Bep- 68/?sphrase_id=44 ot 24.10.2023 Ne
CcHs) 35041 036410000082300000
7
CpoOK aeiicTBus: Gec-
CPOYHO
5 | OmnepanuonHas cu- 00O "bazanber JlunieH3noHHOE https://reestr.digital Kontpakt ¢ OO0
crema «Anpt O6pa- | cBoOOIHOE TIPO- .gov.ru/reestr/3032 «Codrekce»
30BaHUCY rpaMMHOE obec- 62/?sphrase_id=44 ot 24.10.2023 Ne
neyeHue" 35015 036410000082300000
7
CpOK zeiicTBus: Gec-
CPOYHO
6 IMporpammHas cu- AO «AHTHILIA- JIunen3nonHoe https://reestr.digital | JInneHsuoHHbIH K0r0-

cTema IJist O0Hapy- ruat» (Poccus) .gov.ru/reestr/3033 | Bop ¢ AO «AHTumIa-
JKCHHS TEKCTOBBIX 50/?sphrase_id=26 ruar» ot 23.05.2024
3aMMCTBOBaHHIA B 98186 Ne 8151, cpok neit-

crBust: ¢ 23.05.2024 o
22.05.2025

y‘IeGHLIX 1 HAYYHBIX
paboTrax « AHTHILIA-
ruat BY3»
(https://docs.antipla
giaus.ru)

7 Acrobat Reader
- IPOCMOTP JOKY-
mentoB PDF, DjVU

Adobe Systems | CsobGoaHo pacmpo- - -

CTpaHACMOC

Foxit
Corporation

8 Foxit Reader
- IPOCMOTP JIOKY-
mentoB PDF, DjVU

CBoboaHO pactpo- - -
CTpaHseMoe

7.4.5 Pecypcbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEpHET»

1. CDTOwiki: 6a3a 3nanmii no nudpoBoii Tpanchopmariu https://cdto.wiki/

2. www.garant.ru - cipaBouno-npasoBas cucrema «'APAHT».

3. www.consultant.ru - cipaBouHo-nipaBoBasi cuctema «Koncynbrant [Inrocy.

4. WWW.rg.ru — caiit Poccuiickoii ra3eTsl.

5. baza nmaHHBIX WHPOPMAIMOHHOW cHUCTeMbl «EMMHOE OKHO AocTyma K o0pa3oBaTellb-
HBIM pecypcam» http://window.edu.ru

6. DnekTpoHHO-0MOIMOTEeYHAs cucTeMa u3aarenbeTa «Jlanby http://e.lanbook.com.

7 HanmonanpeHblil 11U poBoil pecypc «PykoHT» - MexoTpacieBas 3JIeKTpOHHast Onbano-
Teka Ha O6a3e TexHonoruu Konrexkctym http://www. rucont.

8. DnexTponHas OubnuoreyHas cuctemMa Poccuiickoro rocy1apcTBEHHOTO arpapHoro 3a-
OYHOT0 yHUBepcuTeTa http://ebs.rgazu.ru.

7.4.6 HudgpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpouecce
. LMS-mmnarpopma Moodle

. BuptyansHas nocka Mupo: miro.com

. Bupryanbnast nocka SBoard https://sboard.online

. Buptyansnas nocka Padlet: https://ru.padlet.com

. Obnaunsie cepBucsl: Anaexc./luck, Obmako Mail.ru

. Cepsucel onpocoB: Suaekc ®opmer, MyQuiz

. CepBucel Bugeocs3u: Snaekc Tenemoct, Webinar.ru

CepBHC COBMECTHOW pabOTHl HaA MpoeKkTamu st Hebompmux rtpymm Trello
http://www.trello.com

O~NOUTAWN PP
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7.4.7 lludpoBble TEXHOJIOTMH, IPUMeEHsIEMbIE MPU U3YYEHUHU JUCHUILTHHBI

Buasl yueOHOI paOOTHI, BBITOIHSIEMBIE C dopmupyemsie
No Hudposslie TexHOIOTHN AL Y p e PMHDY
TIpUMEHEHNEM ITH(OPOBOH TEXHOJIOTHH KOMIIETEHIHHA
Jlexun
1. | O6ma4HBIE TEXHOJIOTUHA 1 OIIK-1
CamMocTosiTenbpHas paborta

8. MarepuajibHO-TEXHHYECKOE O0eceYeHrue U CIUIIMHBI (MOLYJIA)

1.

VYyebHas ayiuTopus i IPOBEICHUS 3aHATUN JIEKIIMOHHOTO TUMa (I. MUYypHHCK, VYII.

I'epacumoBa, qom Nel30, 5/26)

1.
2.
3.
4.
5.

Kononku Micro (uuB. Ne 2101041811);

YHupepcanbHOe oTo10uHOE KperuieHue (MHB. Ne 2101041814);
OkpaH ¢ 3nekTporpuBo oM (MHB. Ne 2101041810);

IIpoektop CT-180 C ( uuB. Ne 2101041808);

Komnrerorep Celeron E3300 OEM Monutop 18,5" LG W 1943.

HaGops! 1eMOHCTPaMOHHOT0 000pYAOBaHHS ¥ Y4e€OHO-HATISHBIX TTOCOOUH.
KOMHI)IOTepHaﬂ TCXHHUKA ITOAKIOYCHA K CCTH «I/IHTepHeT)) n obecreueHa AOCTYIIOM B
OUOC yHuBepcurera.

2.

VYyebHas ayauTopus A IPOBEACHUS 3aHATHH CEeMHHApCKOro Tuma (r. MudypuHCK,

yi. I'epacumoBa, 1om Nel30A, 5/14)

1

0 3N L kW

9.

10.
1.

12

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

. [lIkadwr mabopaTopubie MeTaunieckue (MHB. Ne 1101041124, 1101041125);
. lkad nmaboparopusiit (uaB. Ne1101040683);

. Hentpudyra MIIB-340(unB. Ne 1101040645);

. Hentpudyra MPW-310 (unB. Ne 1101040644);

. @oroanexkrpuueckuii kogopumetp (MHB. Ne 1101041214);

. YerparepmoctaT YTVY-4 (unB. Ne 1101040643);

. Tutpartop (uuB. Ne 1101040688);

. banu Bonsiabie (MHB. Ne 1101040694,1101040693);

bans necouno-macnstHas (uaB. Ne 1101040628);
bans co BerpsixuBareneM (uHB. Ne 1101040629);
Becwr 500 r (maB. Ne 1101041154);
. Bechr 50 r (unB. Ne1101041155);
Becs1 ObicTponeiicTByromue (uHB. Ne 1101040747);
I'omorenuzarop MIIB-302 (uuB. Ne 1101040619);
I'omorenuzarop (uuB. Ne 41013400014);
Hexcutometp (nuB. Ne 1101041224);
Memanka maboparopuas MJI- 4 (maB. Ne 1101040633);
Mermranka marautHas (maB. Ne 1101040703);
Memanka marautHas MM-6 (unB. Ne 1101040631);
Moiika ynbrpa3zBykoBas YK-4 (uuB. Ne 1101040639);
pH-merper (muB. Ne 1101040699, 1101040698);
pH-metp H-5170 (unB. Ne 1101040636);
Crepunuzarop [1B-2a (unB. Ne 1101041142);
Cron s BecoB (uuB. Ne 1101041113);
Crounbl s mpubopos (mHB. Ne 1101041109, 1101041108, 1101041101);
Cron st tutpoBanus (vHB. Ne 1101041185);
Croner maboparopusie 1,75m (wHB. Ne 1101041181, 1101041180, 1101041179,

1101041178, 1101041177, 1101041176,1101041175, 1101041174);

28
29
30

. Cton pabouwmii (uaB. Ne 1101040761);
. Cymmnka BakyymHast (uHB. Ne 1101040667);
. Tepmoctatsl (uaB. Ne 1101040690, 1101040689);
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31. Tepmocrat 6uonoruueckuiit BT-120 (uuB. Ne 1101041145).

3. [Tomerenue st caMoCTOATENbHON paboThl (T. MudypuHCK, yi. IHTepHalmoHanbHas,
oM Ne 101, 1/115)
1. Kommerotep Celeron E3500 (uaB. No2101045275)
. Kommprorep Celeron E3500 (uaB. Ne2101045276)
. Kommwtorep Celeron E3500 (uaB. Ne2101045277)
. Kommprorep Celeron E3500 (uaB. Ne2101045278)
. Kommwtorep Celeron E3500 (uaB. Ne2101045279)
. Kommprorep Celeron E3500 (uaB. Ne2101045280)
. Kommstorep Celeron E3500 (uuB. Ne2101045281)
. Kommprorep Celeron E3500 (uaB. Ne2101045274)
KomMmmbroTepHas TexHUKa MOAKIIOYCHA K ceTH «MHTepHeT» M o0ecredeHa JOCTYIOM K
OUOC yHuBepcurera.

0 3N L W
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Pabouas mporpamma aucuummiuHel (Moayiist) «lIporecchl U ammapaThl MUIIEBBIX MPOU3BOICTBY
coctaBieHa B cooTBeTcTBUU C TpeboBanmsimu OI'OC BO mno HampaBieHUIO TOATOTOBKH
19.03.04 Texuoyiorusi NPOAYKIIMU M OpraHU3alus OOIIECTBEHHOro mUTaHus (ypoBeHb Oaka-
JaBpuaTa), yTBep>KJISHHOTO Mpruka3oM MuHucTepcTBa o0pazoBanus U Hayku Poccuiickoit dene-
pauu Ne 1332 ot 12.11.2015

ABTOpBI: CTaplIMi MpenojaBareib Kadeapsl MPOAYKTOB MUTAHUS, TOBAPOBEACHUS U TEXHOJIOTHH
nepepadoTKH MPOAYKIIH KUBOTHOBOJICTBA, JIOLICHT, K.Cc-X.H. BepxoBbix E.A.

Penienzent: noueHT kadeapbl cagoBOACTBA, OMOTEXHOJOTUU M CEJIEKIMU CEeIbCKOXO03SHCTBEH-
HBIX KYJIBTYp, K.C.-X.H. Kupuna 1.b.

[Tporpamma paccMOTpeHa Ha 3acelaHuM Kadeapbl TEXHOJOTHUYECKUX MPOLECCOB U TexHochep-
HOM Oe3omacHocTH, mpoTokos Ne 10 ot 23 urons 2016 r.

[TporpamMma paccMOTpeHa Ha 3aceJaHuM y4eOHO-MeToAruuecKoi komuccuu 1lnogooBouHoro ux-
cruryta uMm. .B. Muuypuna, nporokoia Ne 1 ot 23 centsa6ps 2016 .

[Iporpamma yTBepkIeHa peuieHHeM Y4eOHO-METOAMYECKOTO COBETa YHHUBEPCUTETA, MPOTOKOI
Neo 1 ot 23 cents6ps 2016 T.

[Tporpamma nepepaboTaHa 1 J0H0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl TEXHOJOTHUECKUX MPOLECCOB U TexHochep-
HOM Oe3omacHOoCTH, poTokos Ne 8 ot 13 mapra 2017 .

[IporpamMma paccMOTpeHa Ha 3aceJaHuu yuyeOHO-MeToquueckoi koMuccuu I1nogooBomHoro un-
ctutyra uM. U.B. Muuypuna Muuypunckoro I'AY, nporokon Ne 9 ot 18 anpesns 2017 1.
[IporpamMma yTBepkJeHa pelieHueM Y4eOHO-METOJMYECKOr0 COBETa YHHUBEPCUTETA, TPOTOKOII
Ne 8 ot 20 anpens 2017 1.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu OI'OC BO.
[Tporpamma paccMOTpeHa Ha 3aceJaHuu Kadeapbl TEXHOJIOTHH MPOAYKTOB MUTaHUSI U TOBapOBE-
nenus, nporokos Ne 9 or 29 mapra 2018 r.

[TporpammMa paccMOTpeHa Ha 3acelaHHH y4eOHO-METOANYECKON Komuccuu 1110/100BOIHOrO UH-
ctutyra uM. M.B. Muuypuna, nporokosn Ne 9 ot 16 anpens 2018 r.

[TporpammMa yTBepxkeHa pelieHHEeM Y4eOHO-METOAMUYECKOTO COBETa YHHUBEPCUTETA, MPOTOKOI
Ne 10 ot 26 anpens 2018 r.

[Tporpamma nepepaboTaHa 1 10M0OJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3acejaHuu Kadeapbl TEXHOJIOIMH NMPOIYKTOB MUTAHUS U TOBapOBe-
nenus, npotokoa Ne 8 ot 19 anpens 2019 r.

[TporpamMma paccMOTpeHa Ha 3aceJaHuu yuyeOHO-MeToquueckoi komuccuu [1nogooBomHoro un-
ctutyra uM. 1.B. Muaypuna Muaypunckoro I'AY, nporokon Ne 9 ot 22 anpens 2019 .
[Tporpamma yTBepkaeHa PerenneM YueOHO-METOIMYECKOTO COBETa YHUBEPCHUTETA, IMTPOTOKOI
Ne 8 ot 25 anpens 2019 1.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceJaHuH Kadeapbl TEXHOJIOIHH NMPOIYKTOB MUTAHUS U TOBapOBe-
nenus, mpotokoa Ne 8 ot 23 mapra 2020 r.

[TporpamMma paccMOTpeHa Ha 3aceJaHuu yuyeOHO-MeToquueckoi komuccuu [1nogooBomHoro un-
ctutyra uM. U1.B. Muaypuna Muuypunckoro I'AY, nporokoin Ne 9 ot 20 anpens 2020 r.
[Iporpamma ytBepxkacHa Pemennem Y4eOHO-METOAMYECKOTO COBETAa YHHBEPCUTETA, MPOTOKOI
Ne 8 ot 23 anpens 2020 .

29



[Iporpamma nepepaboTaHa U JIOMOTHEHA B COOTBeTCTBHH ¢ TpeboBanusimu OI'OC BO.
[TporpaMmma paccMOTpeHa Ha 3aceaHuu Kadeapbl TEXHOJIOTHH MPOYKTOB MUTAHUS U TOBapOBe-
nenusi, mpotokost Ne 9 ot 12 anpens 2021 r.

[TporpaMma paccMOTpeHa Ha 3aceJaHuu yuyeOHO-MeToquueckoi koMuccuu IlnogooBomHoro un-
cruryta uM. 1.B. Muuypuna Muuypunckoro I'AY, npotokon Ne 9 ot 19 anpens 2021 r.
[Tporpamma yTBepkaeHa PermennemM Y4ueOHO-METOINYECKOTO COBETa YHUBEPCHUTETA, MPOTOKOI
No 8 ot 22 anpens 2021 1.

[Iporpamma nepepaboTaHa U JOMOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.
[TporpammMa paccMoTpeHa Ha 3acelaHuH Kadeapbl TEXHOJIOTHH MPOAYKTOB MIUTAHHUS U TOBApOBE-
nenus, mpotokoa Ne 10 ot 13 anpens 2022 1.

[TporpaMma paccMOTpeHa Ha 3aceJaHuu y4eOHO-MeToquueckoi komuccuu I1nogooBomHoro un-
crutyra uMm. U.B. Muaypuna Muaypurckoro I'AY, npotokos Ne8 ot 18 anpens 2022 r.
[Tporpamma yrBepkineHa Pemennem Y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
Ne 8 ot 21 anpens 2022 1.

[Tporpamma nepepaboTaHa U JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[Tporpamma paccMOTpeHa Ha 3acelaHuH Kadeapbl IPOIYKTOB MUTAHUS, TOBAPOBEACHUS U TEX-
HOJIOTUH TIepepaboTKU MPOAYKIUHU KUBOTHOBOACTBA, TpoToko Ne 10 ot 9 urons 2023 r.
[IporpamMma paccMoTpeHa Ha 3aceJaHUM Yy4eOHO-METOJMYECKON KOMHUCCHUU MHCTUTYTa (pyHHIa-
MEHTAJIbHBIX U MPHUKIAIHBIX arpobuoTexnonoruit uMm. .B. Muuypuna, nporokon Ne 11 ot 19
utons 2023 r.

[Tporpamma yTBepkaeHa Perennem YueOHO-METOINYECKOTO COBETa YHUBEPCHUTETA, MIPOTOKOI
Ne 10 ot 22 nrons 2023 .

[Tporpamma nepepaboTaHa U JOTOJIHEHA B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC BO.
[TporpammMa paccMoTpeHa Ha 3acelaHiM KadeIpbl IPOJYKTOB MUTAHUS, TOBAPOBEIECHUS U TEX-
HOJIOTHH NIepepaboTKU NPOAYKLIUU KUBOTHOBOACTBA, poToko Ne 10 ot 13 mass 2024 .
[TporpamMa paccMoTpeHa Ha 3aceJaHUM y4yeOHO-METOAMUYECKOW KOMMCCHUM HMHCTHTyTa (yHAa-
MEHTAJIbHBIX U MPHUKIaIHBIX arpoOuoTtexHosnoruii uMm. N.B. Muuypuna, nmporokosn Ne 10 ot 20
Mmas 2024 .

[Tporpamma yTBepkaeHa Pemennem YueOHO-METOINYECKOTO COBETa YHUBEPCHUTETA, MIPOTOKOII
Ne 9 ot 23 mas 2024 1.

OpuruHan J0KyMEHTa XpaHHUTCS Ha Kadeape MUTaHUs, TOBAPOBEJCHHS U TEXHOJIOTMU Iepepa-
OOTKHU MPOIYKIINU )KUBOTHOBOJICTBA
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