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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 cDOpMI/IPOBaHI/Ie TBOPYCCKUX HABBIKOB aHAJIMN3a CIIOKHBIX TEXHOJIOTHYCCKUX ITPOLIECCOB N CaMOCTOSITCIIEHOM MCTOOWKH UX

1.2 | pacueTa 1 MPOEKTHPOBAHMS COOTBETCTBYIOIIETO 000PYIOBaHUS

2. MECTO JJMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B

2.1 | TpeGoBanus K npeaBapuTeIbHON MOAT0TOBKE 00y4aI0IIerocs:

2.1.1 [ IIpouecchl U anmapaTsl pecypcocOeperarmux TeXHOIOT Uit

2.1.2 | DHepro- u pecypcocoeperaromye OHOTEXHOIOTHH

2.1.3 | BBenenne B MEXaHHUKY CILIOMIHBIX CPE]]

2.1.4 | OCHOBBI 3HEPTO- U pecypcocOEPEraroiX TEXHOIOTHI

2.2 | JMCUMIUTHHBI U MPAKTHKH, IJIs KOTOPHIX 0CBOEHHE JAHHOI TUCIUILIHHEBI (MOXY/I5) HEOOX0XNMO KaK
npeaecTByollee:

2.2.1 | KonctpyupoBaHue U pacyeT 000pyIOBaHUs SHEPIo- U pecypcocOeperarommx npou3BoICTB

2.2.2 | IlpoekTupoBaHKEe YHEPro- U pecypcocOeperaroiux NpoueccoB U MPOU3BOACTB

3. KOMIIETEHI[AM OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCLIUIIJINHBI
(MOJIYJIST)

IK-5.1: 3HaTh NPUHIMIIBI OCYLIECTBICHUS TEXHOJIOTHYECKOr0 MPOIecca B COOTBETCTBUH C PErJIaMeHTOM M HCIOJIb30BATH
TeXHHYecKHe CPecTBA ISl H3MePEeHHsI OCHOBHBIX NAPAMETPOB TEXHOJIOTHYeCKOT0 MPOIecca, CBOHCTB ChHIPhS H MPOIYKIHH

3HaTh:

YMmerhb:

Baaners:

IIK-5.2: ymeTh pemiath CTaHAAPTHBIE 32124 PO ecCHOHAIOHOI 1esITeJILHOCTH HA OCHOBE HH()OPMALIMOHHOH 1
OouoIuorpaduyeckoil KyJbTyphbl ¢ IPUMEHeHHeM HH(OPMAaLMOHHO-KOMMYHMKAIIHOHHBIX TEXHOJIOTHIl U € y4eToM
OCHOBHBIX TPe0OBaHMI1 MH(OPMALIMOHHOI 0e3011aCHOCTH;

COBEpPHICHCTBOBATH TEXHOJOTHYeCKHIl MpoLuece ¢ MO3NIUii 3JHepro- U pecypcocéepeskeHnsi, MUHUMH3ALHUH BO3/IeliCTBHA HA
OKPY:KalOUIyI0 CPEay;

HCII0/Ib30BATh COBPEeMEHHbIe HHGOPMAIMOHHbIE TEXHOJIOIMH, IPOBOAUTHL 00pPa00TKY MHPOPMALMH C HCIIO/Ib30BAHHEM
NPHUKJIAAHBIX IPOrpaMM H 0a3 JaHHBIX /I PacyeTa TeXHOJIOrHYeCKHX apaMeTpoB 000py10BaHusl.

3HaTh:

YMmerb:

Baaners:

IK-5.3: B1ageTs MeToAaMH IKO0JIOTHYeCKOr0 MOHUTOPUHTIA Cpelbl

3HaThb:

Ymerb:

Baaners:

ITK-4.1: 3HaTH TeXHOJIOTHYECKHUI NpoLecc, cOCTAB 000PYI0BAHUS U CTPYKTYPY XMMHYECKHX POU3BOACTE; NPHHUMIIBI
Pa3padoTKU TeXHOJOrHYeCKHX CXeM H cXeM aBTOMATH3AINH;

MeTobI BLIOOPA THIOBOI'0 PacyeTa H KOHCTPYHPOBAHMS HECTAHAAPTHOTO 000PYI10BAHNS; HOPMBbI H TOPSII0K
NMPOEKTHPOBAHUSI XUMHUYECKUX MPOU3BOJICTB;

MOC/JIe0BATEIBHOCTh, COCTAB U COfAepKaHUe MPOEKTHOMH T0KYMEHTAINH.

3HaThb:

Ymerb:

Baaners:

ITK-4.2: ymeer padoTaTh C JUTEPATYPHBIMH HCTOYHMKAMH, CTAHAAPTAMHU U TEXHHYECKOH JOKyMeHTalueil 1o
HAIIPaBJICHUIO;

BBIOMPATH THII, XapaKTEPHUCTHKY 31aHusl (TIOMeIleHH ) /sl IPOeKTHPYeMOro Npou3BOJACTBA;

pa3padaTbIBATh NPHHIMIIHATIbHbIE TEXHOJOIMYeCKHe CXeMbl, CXeMbl ABTOMATH3ALIMH, OCYILIeCTBJISITh KOMIIOHOBKY
o0opy1oBaHus;

BBINOJHATH NPOEKTHYIO TOKYMEHTALMIO ¢ HCIOIb30BAHUEM MPUKJIATHBIX IIPOTPaMM;

3HaTh:

YMmerb:

Baaners:

IIK-4.3: B1ageer MeToAaMu aHaau3a 3(pGeKTUBHOCTH NPOEKTUPYEMbIX MIPOU3BOCTB HA OCHOBE MO/IeTHPOBAHNUS M pacyeTa
CBIPbEBBIX, JHEPIreTHYECKHX M NPOM3BOACTBEHHBIX IOTOKOB; NPOEKTHPOBAHHMSA MPOCTBIX TEXHOJOIMYECKHX Y3JI0B;
BBINOJTHEHUS] MOHTA’KHO-TEXHOJIOrM4eCKOii 00BSI3KH 000py10BAHMUS;

3HaThb:




YMmerb:

Baaners:

IIK-1.1: 3HaeT 0CHOBHBIE CIIOCOOBI CRJIalupoBaHus, 0663Bpe)l(I/IBaHHﬂ U 32aXOPOHEHUHA 0TX0/10B NMPOU3BO/ICTBA

3HaThb:

Ymerb:

Baaners:

IIK-1.2: ymeer pa3padaThiBaTh pecypcocOeperawuiue TEXHOJOruM 0€30MacCHOr0 MeTo/1a XPOHEeHHsI  00e3BpPe:KMBAHUS

0TX0a10B

3HaTh:

YMmerb:

Baaners:

IK-1.3: B1ageer MeToAaMH OPraHU3alMK U IIJIAHUPOBaHUSA (6e30NacHOI padoThI ¢ BPeAHBIMH M ONIACHBIMM O0TX0JAMHU

MNpou3BOACTBA

3HaTh:

YMmerb:

Baagers:

B pe3yjibTaTe OCBOCHUA TUCHUIIJINHBI oﬁyqaloumﬁca JOJIKECH

3.1|3nars:

3.1.1 | MmkeHepHBIH ITOAX0/ K aHAIH3Y CIIEIMAIBEHOTO TEXHOIOTHYECKOTO 000PYIOBaHNS IS X MIPAKTHYECKOH pean3anii B
MPOMBIIIICHHOCTH, ITyTel HHTEHCU()UKAIIMHU IIPOIIECCOB U TEXHOJIOTUIECKOT0 000PYI0BaHHS;OAX0 K pacueTaM
TEXHOJIOTUYECKUX NapaMeTPOB IpoLiecca ¢ YU4eTOM peallu3alli  3a/lauy dHEpro- U pecypcocOepexeHus;

3.2 | YmerTh:

3.2.1 | aHanu3upOBATh pa3IMYHbBIE MPOLECCH XUMUYECKUX MMPOU3BOJICTB U AaBaTh PEKOMEHAALMH 10 YAYYIICHUIO TPOBEICHUS
9THUX MPOLECCOB ITyTEM COBEPIIEHCTBOBAHUS HMEIOIIErOCs TEXHOJOTMUECKOro 000PYIOBAHUS MU CO3AaHUSI HOBBIX
anmapaToB,TPOBECTH UCCICAOBAHUS B SKCIIEPUMEHTAIBHBIX U ITPOU3BOICTBEHHBIX YCIOBHAX MIPOIIECCOB XMMHUECKOI
TEXHOJIOTUH

3.3 | Baagers:
3.3.1 | HaBBIKAMU BBITTOJTHEHUS TEXHOJIOTHYECKUX PACUETOB C MIPUBJICYEHIEM BHIYHCIUTEIFHON TEXHUKHU, CTAHAAPTHBIX U
OpPHUTHHANBHBIX IIPOTPaMM, PACCUNTHIBATh TEXHOJIOTHUECKHE apaMeTphl mpoLecca
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI (MOAYJIS)
Kona HaumenoBanue pazaenos u tem /Bug | Cemectp / | Hacos | Komneren- | Jlureparypa | Mutpe | Ilpumeuanue
3aHATHS 3aHsaTus/ Kype M1 PaKT.
Pazgen 1.

1.1 Hayuno-000cHOBaHHBIN TOAXOJ K 8 2 MK-1.1 TIK- | JI1.1 JI1.2 1
CO3IaHHUIO HOBOM TeXHUKU. OCHOBHBIC 4.1 IIK-5.1 JI1.3J12.1
(YHKITUH ¥ CHCTEMBI MAIIHH. TIK-5.2 TIK- J12.2
Knaccudukarus XumMuko- 5.31IK-4.2 J12.3713.1
TEXHOJIOTMYECKOH armapaTyphl. IK-4.3 TIK- | 51 32 33 54
O06opynoBaHue NepepadOTKH IIACTMACC. 1.2 TIK-1.3 35
Mertos! IpeBapUTEIBLHON epepadOTKHL.

OcCHOBHBIE METOIBI IEPEPAOOTKHI
[I0JIMMEPOB. 3aBeplIaroIue
MeTonsl. /JIex/

1.2 O6orpes dkcTpynepa. JIeHTOUHBIE 8 2 TK-1.1 TIK- | JI1.1 J11.2 1
nHarpeBarenu. TOH. MHayKIMOHHBII 4.1 TIK-5.1 JI1.3J12.1
HarpeB. Kepamuueckue HarpeBaTei. ITK-5.2 TIK- J12.2
OKCTpY3UOHHAs JIMHUS IPOU3BOJICTBA 5.311K-4.2 JI2.3J13.1
Tpy0. IIpon3BOACTBO MOIMMEPHBIX K-4.3TIK- | 91 23233 54
IUIEHOK ¥ JTUCTOB. /JIex/ 1.2 TIK-1.3 25

1.3 ITpou3BoICTBO OOBEMHBIX U3JIEITHIA 8 2 TIK-1.1 IIK- JI1.1 J11.2 1
pasznyBanueM. JINThE MO/ naBIEeHUEM. 4.1 IIK-5.1 JI1.3J12.1
IIpeccoBanue peakToOILIaCTOB. [IK-5.2 TIK- 2.2
VYcTpoiicTBo npecca. YIJIOTHEHHUS. 5.31IK-4.2 JI2.3J13.1
ITopurHeBsie Kosblla. MaHXeTHbIE IK-4.3 TIK- | B1 32 33 54
ymnoTHeHus. [IpuBoa rupaBiIuecKux 1.2 TIK-1.3 35
npeccoB. Hacocsl BBICOKOTO M HU3KOTO
JaBJIeHUsI. AKKYMYJISTOPBI.

Mynpsrunnukartopsl. Harpes
npoccopm. /Jlex/




1.4 DopMoBaHHE U3 IUCTOBBIX MK-1.1 IIK- | JIL.1 JI1.2 0,25
TepMoIIacToB. HaneceHne moKphITHIA. 4.1 TIK-5.1 JI1.3J12.1
Bansuesanue. Kananaposanue [IK-5.2 TIK- 2.2
mractMacce. CriocoOBl YCTaHOBKH 5.31IK-4.2 J12.3J13.1
MEXBaJIKOBOT0 3a30pa. Harpes [K-43T1IK- | 312223 54
Bauka. /Jlex/ 1.2 TIK-1.3 35

1.5 T'maponmHamMuKa BaJIKOBBIX MalIUH. TIK-1.1 IIK- JI1.1 J11.2 0,5
Teopus I'ackeria. Peaunocmecurenu 4.1 [IK-5.1 JI1.3J12.1
MIEPUOINIECKOTO JIeHCTBUSL. TIK-5.2 TIK- J12.2
Knaccudukarus. YcTpoicTBO 5.3 1IK-4.2 JI2.3J13.1
pesuHocMmecutens bembepu. Teopus IK-4.3 TIK- | D1 32 33 54
JaMHUHApHOro cMmeleHus. TernoBoi 1.2 TIK-1.3 25
Gananc pesuHocMecures. /JIex/

1.6 O0opyaoBaHHE U3METBYCHUS TBEPABIX TMK-1.1 TIK- | JI1.1 JI1.2 0,25
MatepraoB. CIIocoOBI U3METbUCHUS. 4.1 TIK-5.1 JI1.3J12.1
Knaccudukarms npodmnox u IIK-5.2 IIK- 122
n3Menbuntene. /Jlex/ 5.31IK-4.2 JI2.3J13.1

[NK-43 IIK- | 312223 54
1.2 TIK-1.3 35

1.7 [€xoBbie mpobmnku. PacuéT méxoBbIX IK-1.1 IIK- | JI1.1 JI1.2 0
JIpoOuIIoK. YTo 3axBara. 4.1 TIK-5.1 JI1.3J12.1
TIpoussoautensHOCTHIO. [ToTpebmsemast ITK-5.2 TIK- J12.2
MonrHocTh. KoHycHBIE TpoOmiTkn. 5.311K-4.2 JI2.3J13.1
Banxossle apobunku. BubpomensHuIa. K-4.3TIK- | D1 3233 54
Kommonanas menpaumna. MoJIOTKOBEIE 1.2 TIK-1.3 25
npoowunkw. /JIex/

1.8 Bbapabannbie menpHUIBL. Knaccupukarms IK-1.1 IIK- | JI1.1 JI1.2 0
W CMEILIECHHE TBEPBIX MaTEPHAIIOB. 4.1 [IK-5.1 JI1.3J12.1
Jduddepenunanbuas Kpupas [K-5.2 TIK- 2.2
pacnpenenenus. TUIbI TPOXOTOB. 5.3 1IK-4.2 JI2.3J13.1
OnHOCUTOBOM. MHOTOCHUTOBOI. TIK-4.3 IIK- | O1 52 B3 B4
I'upanmoHHbIi U BUOPAITMOHHBIN 1.2 TIK-1.3 95
rpoxoTbl. bapabanHslii rpoxot. /Jlex/

1.9 CwmenieHue TBEPABIX MaTEPHUAIIOB. IK-1.1 TIK- | JI1.1 JI1.2 0
Cwmecurenu. CMecHuTeNb C MIaHeTapHO- 4.1 I[IK-5.1 JI1.3J12.1
ITHEKOBOH Memrankoil. LleHTpo6exHbIit IK-5.2 IIK- 122
JIONIACTHOM cMecuTenb. CMecuTenu 5.31IK-4.2 JI2.3J13.1
00BEMHOTO AEHCTBU. | paBUTAIIMOHHBIIH [K-4.3 IIK- | 31 9223 54
cmecurens. /JIex/ 1.2TIK-1.3 25

1.10 Jl03aTophl NUIIEBBIX IPOAYKTOB. IK-1.1 K- | JI1.1 JI1.2 0
Jlo3upoBaHue CBHITyYHX MaTepHAOB. 4.1 TIK-5.1 JI1.3J12.1
HcTeuenue ¢ TpyOKOOOpa3OBaHHUEM H ITK-5.2 TIK- J12.2
MaccoBoe ncredeHne. Bubpannonnoe u 5.311K-4.2 J12.3J13.1
ra3oJUHaMUYeCKOe MOOYKIeHUE TOTOKA. TIK-4.3TIK- | 51 D2 53 54
AspalMoOHHBINA TUTATENb C a3POJHHILEM. 1.2 TIK-1.3 25
Jlo3aTop chIITy4ero MaTeprana ¢
MTOHMKEHHBIM U3HOCOM
aspoauuia. /Jlek/

1.11 Bynkeps! u 3aTBOpHI K HUM. [In0ckue u IK-1.1 TIK- | JI1.1 JI1.2 0
KoHHYecKrue Muranku. 111mo30Bb1e 1 4.11IK-5.1 JI1.3J12.1
IITHEKOBBIE 3aTBOPHI. [IuTarenu. TIK-5.2 TIK- J12.2
BapaGanHsbie, IEHTOUHBIE, ITHEKOBLIE, 5.3TIK-4.2 JI2.3J13.1
TapesbyaThble, JICKTPOBUOPALIMOHHBIE IK-4.3 TIK- | B1 32 33 54
nutarend. /Jlex/ 1.2 TIK-1.3 35

1.12 Ilepemerienne TBEPABIX MAaTEPUAIOB. TIK-1.1 IIK- JIT.1 J11.2 0
CxpeOKoBBIi TpaHCIOPTED. JIeHTOUHBIH 4.1 TIK-5.1 JI1.3J12.1
tpancnoptép. [TneBMO- 1 ITK-5.2 TIK- J12.2
rugporpaHcopt. [TneBmMoskenoba. /JIex/ 5.3TIK-4.2 JI2.3J13.1

MNK-43T1IK- | 312233 54
1.2 TIK-1.3 25

1.13 I'panynupoBanue. ['panynupoBanue IK-1.1 TIK- | JI1.1 JI1.2 0
okaTbIBaHUueM. bapabaHHBIN TPaHYIISATOP. 4.11IK-5.1 JI1.3J12.1
Tapenbuatelil rpaHyasTOp. TIK-5.2 TIK- J12.2
I'panynupoBaHue npeccoBaHUEM U 5.31IK-4.2 JI2.3J13.1
(dopmoBanuem. I1IHeKOBBIE TPaHYIATOPHI. IK-4.3 TIK- | B1 32 33 54
[TmymxepHsIi skcTpyaep. /Jlex/ 1.2 TIK-1.3 35




1.14 Potopusie rpanynsaTopsl. IIpoTupouHslii 2 MK-1.1 IIK- | JIL.1 JI1.2
rpanyasTop. POTMKOBBINA rpaHyIsITOp. 4.1 TIK-5.1 JI1.3J12.1
JIByXBanKOBBII rpaHyasiTop. PoTopHBIN [IK-5.2 TIK- 2.2
TPaHYJISATOP € IUIAHETAPHBIM JABMKEHUEM 5.31IK-4.2 J12.3J13.1
poaukoB. ['uapoanHamMuuecKkas TEOpHst [K-43T1IK- | 312223 54
POTOPHBIX TPaHYIATOPOB. /JIek/ 1.2 TIK-1.3 35

1.15 AHaJn3 AUCHIEPCHBIX MaTEPHAJIOB. 2 IK-1.1 K- | JI1.1JI11.2
Curooii ananu3. Kpusas 4.1 [IK-5.1 JI1.3J12.1
pacnpenenenust. /J1a6/ [K-5.2 TIK- 2.2

5.31IK-4.2 JI2.3J13.1
[MK-4.3TIK- | D1 23233 54
1.2 TIK-1.3 25

1.16 HccnenoBanue npouecca u3MeIbUEHUS Ha 2 TIK-1.1 IIK- JI1.1J11.2

méKoBo# apoduike. /J1ad/ 4.1 TIK-5.1 JI1.3J12.1
IK-5.2 TIK- 2.2
5.3TIK-4.2 J12.3J13.1
[K-43T1IK- | 312223 54
1.2 TIK-1.3 35

1.17 Hccnenosanue npouecca 4 IK-1.1 TIK- | JI1.1 JI1.2

BanblieBanus. /J1a6/ 4.1 [IK-5.1 JI1.3J12.1
[K-5.2 TIK- 2.2
5.31IK-4.2 JI2.3J13.1
[MK-4.3 TIK- | D1 23233 24
1.2 TIK-1.3 25

1.18 Hccnenosanue npouecca 4 TIK-1.1 IIK- JI1.1 J11.2
HeCTalMOHAPHOU 4.1 TIK-5.1 JI1.3J12.1
TEIUTIONPOBOIHOCTH. /J1ab/ IK-5.2 TIK- 2.2

5.3TIK-4.2 J12.3J13.1
[K-431IK- | 312223 54
1.2 TIK-1.3 35

1.19 Pacuer o6opynoBaHus uis iepepabOTKH 2 IK-1.1 TIK- | JI1.1 JI1.2

TBepabIx MaTepuaios /ITp/ 4.1 [IK-5.1 JI1.3J12.1
[K-5.2 TIK- 2.2
5.31IK-4.2 JI2.3J13.1
[IK-4.3TIK- | D1 23233 54
1.2 TIK-1.3 25

1.20 Pacuer o6opynoBaHus s nepepaboTKu 4 MK-1.1 1IK- | JIL.1 JI1.2
TOJIMMEPHBIX MaTEPHAIIOB 4.1 TIK-5.1 JI1.3J12.1
Matepuainos /TIp/ IIK-5.2 TIK- 2.2

5.3TIK-4.2 J12.3J13.1
[K-431IK- | 312223 54
1.2 TIK-1.3 35

1.21 Pacuer 000py0oBaHUs TS CMETICHHS 4 TIK-1.1 IIK- JIT.1JI1.2

matepuainos /IIp/ 4.1 TIK-5.1 JI1.3J12.1
[K-5.2 TIK- 2.2
5.31IK-4.2 JI2.3J13.1
[IK-4.3TIK- | D1 3233 54
1.2 TIK-1.3 25

1.22 Pacuer 060pynoBaHUs BCHOMOTaTEIBHOTO 2 MK-1.1 1IK- | JIL.1 JI1.2

obopynosanus /TIp/ 4.1 TIK-5.1 JI1.3J12.1
IK-5.2 TIK- 2.2
5.3TIK-4.2 J12.3J13.1
[K-431IK- | 312223 54
1.2 TIK-1.3 35

1.23 CemectpoBas pabota. CoriacHo 96 IK-1.1 TIK- | JI1.1 JI1.2

WHAUBUYaTbHOMY 3ananuio /Cp/ 4.1TIK-5.1 JI1.3J12.1
[K-5.2 TIK- 2.2
5.31IK-4.2 JI2.3J13.1
[MK-4.3 TIK- | D1 23233 24
1.2 TIK-1.3 25

5. ®OHJ]I OIEHOYHBIX CPEACTB

5.1. KoHTpoJIbHBIE BONPOCHI M 32 JaHUS

PaGouas nmporpamma JUCHUITIIUHBI obecrieueHa (bOH,Z[OM OLICHOYHBIX CPEACTB AJIA IMPOBCACHUSA BXOJHOTO, TEKYILIETO KOHTPOJIA U




HIPOMEXYTOUHOH arTecTaruy. PoHA BKIIOYAET THUIIOBBIE PACUETHBIC 3aJaHNUs, 3a1aHHS A1 KOHTPOJIBHBIX, TaOOpaTOPHBIX padorT,
3a7aHMs B TECTOBOW popMe, B TOM YHCIIE ISl HCIIOJIL30BaHUs B TecToBOM cucteMe Visual Testing Studio, Borpocs! k 3a4éry.
@DOoHJT OIIEHOYHBIX CPEACTB MPEACTABIICH B YICOHO-METOIMUECKOM KOMIUIEKCE UCITAIUINHEL.
Hcnons3yeMble GOPMBI TEKYIIET0 KOHTPOJIS: KOHTPOJIBHBIE PAOOTHL; ayJUTOPHEIE CAMOCTOSTEIbHBIC PA0OTHI; TUIIOBEIC PACUETHBIC
3aJjaHus; 1abopaTopHble paboThl; YCTHBIN OMPOC; YCTHOE COOOIIEHNE; TECTUPOBAHUE (B TOM YHUCIIE B KOMIIBIOTEPHOH TECTOBOM
cucteme Visual Testing Studio).

Bonpocs! k 3auety:

. Knmaccugukanus nmpomneccoB B 3aBHCHMOCTH OT OCHOBHBIX 3aKOHOB.

. O01Me MPUHIMITBI aHAJIN3a U pacyeTa MPOLECCOB U alNaparos.

. ®usnyeckue CBOWCTBA KHUIKOCTEH.

. F'mapoxuaammueckoe nogodue.

. 3akoH [apcu-Beiic6axa nyis npsaMoro TpyoonpoBoa.

. MecTHBIE CONPOTHUBIEHHUS.

. 'mppaBirgeckoe COMPOTHBICHHE CIOXHOTO TpyOompoBoaa. dmamerp TpyOompoBoza.
. Ocaxxnenue. Pe:xuMel.

. Meron JlsmeHKo A5 pacueTa OCaXkAeHHUs.

. OTCTOMHUKH NEPHUOJUYECKOTO ACHCTBUS.

. OTCTOIHUKY HENIPEPBIBHOIO AEHCTBUSL.

. l'eomeTpudeckue XapakTepHUCTHKH 3€PHUCTBIX CIIOEB.

. 'mapaBnandeckoe CONPOTUBIEHUE HEMOBHKHOTO 3€PHICTOTO CIOSL.

. @unpTpoBaHue (IPH ITOCTOSHHOM CKOPOCTH, TOCTOSHHOM JIABJICHHN).

. YpaBuenue punbtpoBanus Japcu.

. YienpHoe CONPOTUBIIEHUE CIIOST OCaAKa.

. YpaBHenue Pyrca. dunbrpoBanue npu [P =const.

. Onpenenenne KOHCTaHT (QIIIBTPOBAHHUS.

. ®unbTpOBaHME MPU TOCTOSHHOM CKOPOCTH.

. Konerpyxuust Hyru-duisrpa.

. KorcTpyknms ¢puisTp-mpecca.

. Korctpyxuus 6apabannoro BakyyM-uibsTpa.

. 'mapoanHaMuKa NCeBJOOKUKEHUS.

. KoHCTpyKIHS CYIMIMIKA C ICEBIO0XKIKEHHBIM CIIOEM.

. lleatpudyruposanue.

. HentpobesxHas cuna u Gpaktop pazaeneHus.

. TpexkonoHHast IeHTpU(Yra IepuOANIECKOr0 ICHCTBUSL.

. KorcTpyknms cBepxueHTpHbyTH.

. Pacuer ¢uipTpyromux neHTpHdyr HeIpepbIBHOTO ASHCTBUSL.

. PacdeT OTCTOMHBIX HIEHTPUQYT.

. Koncrpyknus nuknona HUOT'A3.

. Koncrpykmus 6arapeiiHOro IUKIIOHA.

. [lepememmBanue >kuaKoCTeH (CIIOCOODI).

34. KoHCTpyKIIMM MEUIANOK: IMpOIeIUICpHasi, TypOUHHAs, JIOIacTHasi,

AKOpHAs, paMHasl, JICHTOYHAs, ITHEKOBAsI.

35. MomHoCTh, noTpedaseMast MeIIaaKoi.

36. Beibop Mermranku.

37. Bunsl TeruioooMena. OCHOBHBIE TIOHATHS U OTIPEICIICHUS.

37. 3akoH ¢ypsbe.

38. JuddepenunanbHoe ypaBHEHHE TEIIIONPOBOTHOCTH.

39. TemnonpoBOAHOCTH MIOCKOH CTEHKH.

40. KoHBEeKTHBHBIH TEINIOOOMEH.

41. Kpurepuu TemioBoro nogoous.

42. HarpeBaHue BOJITHBIM MapoM (OCTPBIM H TIIyXUM).

43. HarpeBaHue TOMOYHBIMH ra3aMHu.

39. HarpeBaHue BbICOKOTEMIIEPATYPHBIMU TEIIJIOHOCUTEIISIMHU.

40. CxeMa yCTaHOBKHM C €CTECTBEHHOM LHMPKYJISILUEH MPOMEKYTOUHOTO
TEMJIOHOCHUTES.

41. CxeMa yCTaHOBKM C IIPUHYAUTENBHON UPKYISILUEH MPOMEKYTOUHOIO
TETTIOHOCHUTEIIS.

42. Harpes 2JIGKTPUYECKHUM TOKOM.
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5.2. Tembl nUCbMEHHBIX PadoT

[TpexycMOTpEHBI ayJUTOPHBIE CAMOCTOSTEIbHBIE PA0OTHI, KOHTPOJIbHAS paboTa.

5.3. ®oH/ OLICHOYHBIX CPEACTB

Pabouas mporpamMmMa JUCIUIDIMHBI 0OecTiedeHa (POHIOM OLICHOYHBIX CPENCTB AL MPOBEACHHS BXOIHOTO, TEKYIIIETO KOHTPOJIS U
HIPOMEXYTOUHOH arTecTaruy. POHA BKIIOYAET TUIIOBBIC PACUETHBIC 3aJaHNUs, 3a1aHHS A1 KOHTPOJIBHBIX, TaOOpaTOPHEIX padorT,
3aJlaHusl B TECTOBOI (hopme, B TOM UHCIIE I UCIIOIb30BaHus B TecToBoM cucteMe Visual Testing Studio, Bonpocs! u 3auéty. @oHA
OLICHOYHBIX CPEACTB IPEICTABICH B YUEOHO-METOIMUECKOM KOMIUIEKCE IUCIUIIINHEL.

5.4. IlepeyeHb BU10B OLIECHOYHbBIX CPEACTB




CobecenoBanue, yCTHBII ONIPOC, TECTHI, OTYETHI 0 JTAOOPATOPHEIM paboTaM.

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTAaBUTENU 3arnaBue WznarensctBo, roa | Komuu-o
JI1.1 |Kacarkun, A.T. OCHOBHBIE NPOLIECCHI U allapaThl XMMUYECKOH TEXHOIOIHH: M. : Anbsnc, 2005 72
y4eOHHK
JI1.2 | lanoBanos MexaHuKa 3710HTallMOHHOTO TEYEHUE N10JIUMEPOB Mocksa: 22
Bnagumup DOUBMATIIAUT,
MuxaitnoBuy 2007
JI1.3 | IanoBanos B.M. BankoBble TeueHNsI HEHBTOHOBCKHX JKHJIKOCTEMN Mockaa: 5
OU3SMATIINT,
2011
6.1.2. lonoiHUTEIbHAS JUTEpaTypa
ABTOpBI, COCTaBUTENN 3arnaBue WznatensctBo, rog | Komua-Bo
JI2.1 |Bwunorpazmos C.H., KoncrpynpoBanue 1 pacueT 3J€MEHTOB annapaToB C [Ten3a: Ilens. roc. 9
Tapanues K.B. NepeMeIBaoIUMH YCTpOicTBaMu yH-Ta, 2005
JI2.2 | Kanexun B.C. KoHcTpyrpoBaHHue 1 pacueT 2IeMEHTOB 000pyaoBanus otpacid. | Omck: OMI'TY, 15
Y4ebHoe mocobue 2007
JI2.3 | lanoanos BBenenne B MexaHUKY TeUEHHS BOJIOKHOHAMIOTHEHHBIX Mockaa: 2
Bnagumup KOMIIO3UTOB DOUBMATIINT,
Muxaiinosuy, 2006
Jlanmmmna Ceetnana
BnagumuposHa
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue W3natenscrso, rog | Komuu-Bo
JI3.1 |TI'onopanuukoB A.B., MogenupoBaHue THAPOMEXAHMYECKHUX U TEIIIOMAacCOOOMEHHbIX | Bonrorpan: 5
Hynekuna H.A. MIPOLIECCOB B allaparax U peaKTopax BonrI'TY, 2013
6.2. Ilepeyenn pecypcoB MH(POPMALMOHHO-TeJIeKOMMYHMKALMOHHO# ceTH "UHTepHeT"
D1 | Dnexrponnas oubauorexa BIIN (pumuman) Bonr'TY: http://library.volpi.ru/csp/library/StartPage.csp
32 | DnexTpoHHBIE yueObHO-MeToAnYecKue koMiutekcs! BITH: http://umkd.volpi.ru/
93 | DnexTponHo-6ubmMoTeunas cucrema Bonr['TY http://library.vstu.ru
34 |Hayunas snextponHas 6ubmnoteka elibrary.ru http://elibrary.ru
35 | denepanbHas CIyx0a IO HHTEUIEKTYyaIbHOH COOCTBEHHOCTH, TATEHTaM U TOBApHBIM 3HaKaM http://www.fips.ru
6.3.1 Ilepeuenb MporpaMMHOro odecrneyeHust
7.3.1.1 | MS Windows XP
7.3.1.2 | IToamucka Micro-soft Imagine Premium
7.3.1.3 | ID df8605¢9-c758-42d6-a856-ae0ba9714cc4
7.3.1.4 | Cyonunensuon-ueiid forosop Ne Tr000150654 (moanucka va 2017-2018rr)
7.3.1.5 | Cyonunensuon-ueiid goropop Ne KMC-193-2016 (moanucka Ha 2016-2017rr)
7.3.1.6 | Cyomunensuon-ueiii goropop Ne KMC-108-2015 (moanucka Ha 2015-2016rT)
7.3.1.7 | Cyomunensuon-ueiii goropop Ne KMC-099-2014 (moanwucka Ha 2014-2015rT)
7.3.1.8 | Cyonunen3noH-HbIi goroBop Ne Tr018575 (moamucka Ha 2013-2014rT)
7.3.1.9 | MS Office 2003
7.3.1.1 | Jluuenzus Ne41449069 (6eccpounas)
0
7.3.1.1 | AutoCAD 2007
1
7.3.1.1 | CBoOOIHAS aKa-IeMUYecKast JTUICH3HS.
2
7.3.1.1 | APM WinMachine 2006 (V.9.1);




7.3.1.1 | ChemSep LITE 6.95

7.3.1.1 | becrunathro (http://www.chemsep.com/downloads/index.html)

7.3.1.1 {COCO

7.3.1.1 | Becrinatno (https://www.cocosimulator.org)

7.3.1.1 | ActiveState Ac-tivePython 2.6

7.3.1.1 | becinatHO

7.3.1.2 | (https://www.activestate.com/activepython)

6.3.2 TlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | http://www.fips.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIUMHBI (MOAY JIS)

7.

—_

Kommnbrotep-10 mT., 00beJMHEHHBIX B JIOKAIBHYIO CeTh Kadenpbl. MynbTumenua-npoextop BengMP620C, sxpan
DRAPERLUMA 7070 MW

7.2

8. METOJUUYECTKHUE YKA3AHUS 151 OBYYAIOIUXCSI IO OCBOEHUIO JUCLUIIJIMHBI (MOAYJIST)

BaxxHBIM yCIOBHEM YCHELTHOTO OCBOEHHMS JUCLUIIIHHEI SIBIISCTCS CO3/1aHKE CTYICHTOM CHCTEMBI IPABUIIBHOIN OpraHU3aI[iK CBOETO
TpPy/Za, TO3BOJISIONIEH PacIpenesIuTh yIeOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHH € TpakoM 00pa3oBaTeIbHOTO MpoIecca.
HyXHO OCyIIeCTBIATH CAMOKOHTPOIIb, KOTOPHI ABIAETCS HEOOXOIMMBIM YCIOBHEM YCIIEITHOH yaeOrl. Bee 3amanms x
HIPaKTUYIECKUM 3aHATUSAM U Ta00OpaTOPHBIM paboTaM, a TaKXKe 3aJaHHs, BRIHECCHHBIC Ha CAMOCTOATENIBHYIO paboTy, peKOMEHIyeTCs
BBIMOJTHATH HETIOCPEJCTBEHHO OCIIE COOTBETCTBYIOIIEH TEMBI JIEKIIMOHHOTO Kypca, YTO CHOCOOCTBYET JydIlleMy YCBOSHUIO
Martepuana, 03BOJISIET CBOEBPEMEHHO BBIIBUTH M YCTPAHUTH «IPOOETHD) B 3HAHUAX, CHCTEMAaTH3UPOBATh paHee PO IeHHBIN
MaTepua, Ha ero OCHOBE NPHUCTYIIUTH K OBJIQJCHHUIO HOBBIMH 3HAHUSMH, YMECHHUSMH U HaBBIKaMH.

Mertoauueckue yka3aHHs K JICKIIMOHHBIM 3aHATUSAM:

B Xoze NeKIOHHBIX 3aHATHIH HEOOXOIMMO BECTH KOHCIIEKTHPOBAHHUE y4eOHOTr0o MaTeprana, oopalars BHUIMaHUe Ha
(hOpPMYIHPOBKH, PACKPHIBAIOIINE COAEPKAHUE TEX WM WHBIX SBICHHUH H IPOIECCOB, HAYIHBIE BBIBOJIBI M IPAKTHIECKHUE
pexomeHaanuu. XKenaTeapHO OCTAaBUTH B pPaOOUYNX KOHCIEKTAX MOJs, HA KOTOPBIX JeJaTh IOMETKH U3 PeKOMEHIOBAHHOMN
JMTEPATYpPBbI, JONOJIHSIOINE MaTepuall IPOCIIYIIaHHON JIEKIIUH, a TaKkKe MO{4EPKUBAIOIINE 0COOYI0 BaXKHOCTD TE€X MJIM MHBIX
TEOPETHUYECKUX TOJIOKECHHUH.

Heob6xoanmo 3a1aBaTh NpenoaBaTeNio yTOYHSIIONINE BOIIPOCH C IIENIBI0 YACHEHHUS TEOPSTHICCKHUX ITOJIOKEHIH, pa3perIeHns
CHOpHBIX cuTyanuil. IlenecoobpasHo 1opabaTeIBaTh CBOI KOHCHEKT JIEKIHH, Jelas B HeM COOTBETCTBYIOIE 3aIIUCH U3
JMTEPaTyphl, PEKOMEHJOBAHHOM IPEnoiaBaTelIeM U MPeyCMOTPEHHOH yueOHOI TporpaMMOoii.

IToaroToBka K MpakTHYECKUM 3aHATHAM 1 TaOOpPaTOPHEIM paboTam:

[IpakTHueckue 3aHATHS U Ta0OpaTOpHBIE PAOOTHI O3BOJSIOT PA3BUBATH Y CTYJCHTOB TBOPUECKOE TEOPETHUECKOE MBIILICHHE,
YMEHHE CaMOCTOSITEIILHO U3Yy4aTh JINTEPATypy, aHUTU3UPOBATH IPAKTHKY; Y4aT 4eTKO (GOopMyIIMpoBaTh MbIciIb. HaunHats Haso ¢
W3y4eHHs] peKOMEHJOBaHHON TUTepaTypsl. HeoOX0MMMO MOMHUTE, YTO Ha JEKIIUH OOBITHO pacCMaTPHUBACTCS HE BECh MaTEepHAll, a
TOJBKO ero gacTs. OcTalbHAas €TO YacTh BOCIIOIHSIETCS B IIPOIIECCE CAMOCTOSATEIbHON paboThl. B cBs3M ¢ 3THM pabora ¢
PEKOMEHI0BaHHOM JUTEpaTypoil 00s13aTenbHa. ['0TOBSACH K MPaKTUYECKOMY 3aHATHIO HITH 1a0OpaTOPHOM paboTe, CTYAEHT MOXKET
o0pamaThesl 32 METOJUIECKOH TOMOIIBIO K IperoiaBareltio. Vs Ha KOHCYIIbTaINI0, HEOOX0ANMO XOPOILO IIPOyMaTh BOIIPOCH,
KOTOpHIE TPEOYIOT pa3bsCHEHHS.

MeTtoanyeckue ykazaHUs K CaMOCTOSTENILHON paboTe:

CamocTosTenpHas paboTa CTy€HTa SIBISIETCSI OCHOBHBIM CPEACTBOM OBIAJCHUS yUeOHBIM MaTE€pHaIoM BO BpeMs, CBOOOAHOE OT
00s13aTeNbHBIX YUeOHBIX 3aHATHA. CaMocTosATeIbHAS Pad0Ta CTyACHTa HaJl yCBOCHHEM y4eOHOT0 MaTepHaia o yI4eOHOH
JVICITUITIMHE MOXET BBINOIHATECS B OMOIMOTEKe YHUBEPCUTETA, yIeOHBIX KaOMHeTaxX, KOMITBIOTEPHBIX KIIACCax, a TAKKe B
JoMalHuX ycinoBusix. CozmepaaHHe CaMOCTOSTENbHON paboThI CTyAEHTa ONpeienseTcsl yaeOHOH IporpaMMoit TUCIIUIIINHEL,
METOJIMUYECKUMH MaTepuaaaMu, 3aJaHisIMU U yKa3aHUsAMU npenojasaTens. CamocToaTenbHas paboTa B ayTUTOPHOE BPEMs MOXKET
BKJIFOYATH!

1) KOHCTIEKTHPOBaHUE (COCTABIICHHE TE3UCOB) JICKIIHIA;

2) pelieHue 3a1ay4;

3) paboTy O CIIPaBOYHON ¥ METOIMUECKON JINTEPATypOu;

4) BBICTYIUICHHS C JOKJIQJaMH, COOOIIEHISIMHI Ha MTPAKTHYECKUX 3aHIATHIX;

5) 3aIIUTY BBIMOJIHEHHBIX padoT;

6) ydacTHe B TEKYILEM OIIPOCE MO OTAEIBHBIM TEMaM M3y4aeMOH JUCIUILINHBI;

7) yaactre B coOeceTOBaHMUX, ETOBBIX (POJIEBHIX) UIpaxX, JUCKYCCHAX, KPYTTIBIX CTOTAX, KOH(PEPECHITIX;

8) ygacTre B TECTHPOBAHHU H JP.

CamocTosTenpHas paboTa BO BHEAYTUTOPHOE BPEMSI MOXKET COCTOATH U3!




1) moBTOpEeHNUE TEKIIMOHHOTO MaTepHaNa;

2) n3ydeHust yueOHOW U HayqHOMH JINTEpaTyphl;

3) BeIesieHHe Hanbosee CI0KHBIX M IMTPOOIEMHBIX BOIIPOCOB 10 N3y9aeMOH TeMe, OTydeHIe Pa3bsICHEHUH U PeKOMEHAAINH 110
JAHHBIM BOIIPOCAM C IPEToaBaTe/IIMH Kadephl Ha MX KOHCYIbTaIlNsAX;

4) npoBeeHNEe CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOIIPOCHI TEKYIIEr0 KOHTPOJIS 3HAHUH, PEIICHUs PeICTaBICHHBIX B y4eOHO-
METOANYECKUX MaTepuanax Kadeapsl 3a/1ad, TECTOB 110 OTACIBHBIM BOIIPOCAM M3y4aeMON TEMBI;

5) MOATOTOBKM K MPAKTHYECKUM 3aHATHAM H Ta0OpaTOpHBEIM padoTaMm;

6) pemieHus 3a7a4, BBIAAHHBIX HA MPAKTUUECKHUX 3aHATUSAX U 1a00paTOpHBIX paboTax.

B cooTBeTcTBIY ¢ MeTOAMYECKUMU pekoMeHanussmu Munoopaayku PO (yrB. 8 anpenst 2014 r. N AK-44/058H) B Kypce
MPEIIoNIaraeTcsl HCIOIb30BaTh COIMAIBHO-aKTUBHBIC M PE(PICKCUBHBIE METO b O0YUSHHS, TEXHOIOTUU COIIMOKYTbTYPHOM
peadmIMTalnyy C UEeNIbI0 OKa3aHUs TIOMOLIH B YCTAaHOBJICHUN TOJTHOLIEHHBIX MEXIMYHOCTHBIX OTHOIIEHUH C JPYTHUMHU CTYJCHTaMH,
CO3JJaHUH KOM(OPTHOTO IICUXOJIOTUIECKOTO KIIMMaTa B CTyIeHYecKoi rpymie. [lonbop 1 pa3paboTka y4eOHBIX MaTepuaioB
MIPOM3BOJIATCS C YUETOM MPENOCTABICHUS MaTepralla B pa3IMIHbIX (OpMax: ayauaabHOH, BU3YalbHOM, C HCIIOIh30BaHUEM
CHeNHANTbHBIX TEXHUYECKUX CPEJICTB U MH(POPMAIIIOHHBIX CHCTEM.

dopma MpoBEICHUS ATTECTALMH VIS CTYACHTOB-UHBAIMIOB YCTAHABIUBACTCS C Y4ETOM HHAWBUIYATBHBIX MICHXO(U3HYCCKAX
0COOCHHOCTEH.




