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1 Ilenm rocynapcTBeHHoi uToroBoii arrecranuu (I'MA)

[ensiMu rocy1apCTBEHHOM UTOTOBOM aTTECTALUN SABJISIETC:

@) CcUCTeMaTH3alus, 3aKpeIUICHHEe W paclIMpeHHe TEOPETHYCCKUX 3HAHHH,
NPaKTUYECKUX, TPOPECCHOHANBHBIX YMEHUH M HaBBIKOB BBHIITYCKHHUKOB;

0) pa3BUTHC HABBIKOB BEJCHUS CaMOCTOSTEIBHOW PabOThI W OBIAJICHHS METOIMKON
UCCIICZIOBAaHUSl TPU pEHIeHHH TpoOJeM U BOMPOCOB, OOO3HAYCHHBIX B BBITYCKHOM
KBaJIM(DUKAITMOHHOM paboTe;

8)  YCTAaHOBJCHHE COOTBETCTBHS YPOBHS  NPO(ecCHOHATBFHOW  MOArOTOBKU
BBITYCKHUKOB TpeboBanusiMm ®I'OC BO;

2) OIlEHKa TOTOBHOCTH OakamaBpa K NpOQEeCCHOHAIBLHOW EATCIBHOCTH B cdepe
«JHepro- U pecypcocOeperaromniye Mporecchl B XUMUYECKOW TEXHOJIOTHH, HEPTEXUMUU H
OMOTEXHOJIOTUU.

2 MecTto rocyiapcTBeHHOM MTOroBoii arrectanuu B ctpykrype OII BO

I'MA saBaserca 3aBepmaromuM 3tanoM peanuzauun OOIl mo HampaBlieHHIO
noxrotoBkn 18.03.02 «DHepro- u pecypcocOeperaronme mporeccbl B XUMUYECKOU
TEXHOJIOTUU, HEPTEXUMUU U OMOTEXHOJOTUM» MO MPOQPHII0 MOArOTOBKH «MaIUHBI U
arfmapaTtel XUMHUYCECKUX ITPOMU3BOACTB» W BKIIIOYACT B ceos FOCY}IapCTBeHHI)If/'I 9K3aM€H U
3alIUTy BBIMYCKHOM KBaMW(PUKAIIMOHHOW pabOThl, BKJIOYAas TMOJATOTOBKY K 3allUTe W
nporeaypy 3amuThl. O0mas mpoaomkuTebHOCTh | A cocTaBiisieT 6 Heemb.

3 KomnereHunu, KOTOPHIMH 10J2KHBI OBJIAleTh 00y4yalouiuecsi B pe3yJibTare
0CBOCHHs 00pa30BaTe/IbHONM MPOrpaMMbI

B pesynbrare ocBoenust OOII BBIMYCKHUK, OCBOUBIIHI MporpamMmy OakaiiaBpuata 1o
nanpasinennio 18.03.02 «DHepro- u pecypcocbeperaroinye Mmpoiecchl B XUMHUECKON
TEXHOJIOTUH, HEPTEXUMUH M OMOTEXHOJOTHHY [0 MPOQHII0 MOArOTOBKH «MaIIUHBI K
alIapaTbl XUMHYCCKHUX IIPOU3BOACTB>», NOJIKCH O6HaHaTb CJICAYIOIMNMHA KOMIICTCHIIUSAMMU.

OK-1 CIIOCOOHOCTD UCIOJIB30BaTh OCHOBBI (PriIocOPCKUX 3HAHUH 17151 HOPMHUPOBAHUS
MHPOBO33PEHUYECKON MO3ULINU

OK-2  cnocoOHOCTh aHATM3UPOBATh OCHOBHBIE 3TaIlbl M 3aKOHOMEPHOCTH
UCTOPUYECKOTO Pa3BUTHUS 00IIeCTBa A1 POPMHUPOBAHMS TPAKIAAHCKON
TIO3HIINA

OK-3  cmocoOGHOCTh HCIIOJIB30BAaTh OCHOBBI AKOHOMUYECKUX 3HAHUH B Pa3IMUHBIX
chepax )KU3HEIECITCIBHOCTH

OK-4 CIIOCOOHOCTD MCIOJI30BaTh OCHOBBI MMPABOBBIX 3HAHUM B Pa3IUYHbBIX cepax
KU3HENEATENBHOCTH

OK-5 CIOCOOHOCTh K KOMMYHHUKAIIMH B YCTHOM U MUCbMEHHOM (hOpMax Ha pyCCKOM U
MHOCTPAHHOM S3BIKaX JJIS PEIICHHUs 3a]]a4 MEXINYHOCTHOTO
MEXKYJIBTYPHOT'O B3aUMOICHCTBHUS

OK-6 CIOCOOHOCTH paboTaTh B KOJJIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATH
COLIMAJIbHBIE, STHUYECKUE, KOHPECCUOHATIbHBIE U KYJIbTYpPHBIE pa3Iudus

OK-7 CIOCOOHOCTh K CaMOOpTaHU3allUU U CaMO0OPa30BaHUIO

OK-8 CIOCOOHOCTD HCIIOJIB30BaTh METOJIBI U CPEACTBA (PU3UUECKON KYIBTYPBI IS
oOecrie4eHus OJTHOIIEHHON COIMANILHOM U MPO(ECCUOHATBFHON IeATeIbHOCTH



OK-9 CIIOCOOHOCTD MCIOJIB30BATh MPUEMBI TIEPBOI TTOMOIIH, METOBI 3aIUTHI B
YCJHOBUSIX YpE3BbIYAUHBIX CUTYaLNI

OIIK-1 cnocoOHOCTH penaTh CTaHJapTHHIE 3a7a4l MPOPECCHOHATBHON e TeIbHOCTH
Ha OCHOBE WH(GOPMAIIMOHHOM 1 OMOIMorpaduuecKoit KyIbTyphl C
IpUMEHEHHEM UHQOPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI U ¢ yUeTOM
OCHOBHBIX TpeOOBaHUN HH(OPMAIIIOHHOI 0€301MaCHOCTH

OIIK-2 crnocoOHOCTH MCTI0JIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B TPO(ECCUOHATBHON NeATENbHOCTH, IPUMEHSTh METObI
MaTEeMaTHYECKOT0 aHaJIN3a U MOJAEIUPOBAHUS, TCOPETUUECKOTO U
JKCIIEPUMEHTAIBHOTO UCCIIEN0OBaHUS

OIIK-3 cnocoOHOCTh UCTIOIB30BAaTh OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI /IS
ITIOHUMaHHUsl OKPYXKAIOILEro MUpPa U SIBJICHUN ITPUPOJIBI

[1K-9 CIIOCOOHOCTh aHATM3UPOBATH TEXHOJOTUYECKUN MPOLIeCC KaK OOBEKT
yIpaBJIEHUs

[IK-10  crnocoOHOCTh MPOBOUTH CTOMMOCTHYIO OLIEHKY OCHOBHBIX MPOU3BOJICTBEHHBIX
pecypcoB

[IK-11 cnocoOHOCTh OPraHU30BbIBATH PAOOTY UCIIONHUTENEH, HAXOAUTD U TPUHUMATD
yIpaBJICHYECKUE PEIICHUs B 001aCTH OPraHU3alUU TPYyAa U OCYIIECTBICHUU
IPUPOTOOXPAHHBIX MEPOIPUITHIA

[IK-12  cnocoOHOCTh cUCTEMAaTHU3UPOBATh U 0000maTh HHGOPMALIKIO 110
(GOpMHUPOBAHHIO U UCIIOJIB30BAHUIO PECYPCOB MPEATIPHUATHS

[IK-13 TrOTOBHOCTH U3y4aTh HAYYHO-TEXHHUYECKYIO HHPOPMAIINIO, aHATU3UPOBATH
OTEUECTBEHHBIN 1 3apyOEIKHBIN OIBIT MO0 TEMATUKE UCCIIEIOBAHUN

[IK-14  crocoOHOCTH MPUMEHSITH COBPEMEHHBIE METO/Ibl UCCIEIOBAHUS
TEXHOJOTHYECKHUX MPOIIECCOB U MPUPOIHBIX CPE, UCIIOIb30BaTh
KOMIBIOTEPHBIC CPEACTBA B HAYYHO-UCCIIEI0BATEIHCKOM paboTe

[1K-15 cnocoOHOCTH IMIIaHUPOBATh SKCIIEPUMEHTAIbHBIE CCIIEI0BAaHNUs, TOJIy4aTh,
00pabaThIBaTh M aHATM3UPOBATH MOJIYYEHHBIEC PE3YIbTATHI

[IK-16  crmocoOHOCTH MOJICTTUPOBATh IHEPTO- M pecypcocOeperaronue nporecchl B
MPOMBIIIJIEHHOCTH

[IK-17  crnocoOHOCTh y4acTBOBaTh B MPOEKTUPOBAHUH OTAEIbHBIX CTAIUI
TEXHOJOTUYECKUX MPOIIECCOB C UCIIOJIB30BAHMEM COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHM

[1IK-18  crmocoOHOCTh MPOCKTUPOBATH OTACIBHBIC Y3JIbI (AMIapaThl) C UCIOJIB30BaHUEM
ABTOMATU3UPOBAHHBIX MPUKIIAJHBIX CUCTEM

4 [IporpaMmma rocyaapcTBeHHOT0 YK3aMeHa

B OOII no nanpasnennto 18.03.02 «3DHepro- u pecypcocbOeperaroniye mporecchl B
XUMHUYECKOW TEXHOJOTUH, HEPTEeXUMHM W OHOTEXHOJOTHUW» IO TPOMUII0 MOATOTOBKHU
«MamHbl U anmnapatbl XUMAYECKUX MPOU3BOCTBY» OMPEIEIICHBI CIEAYIOIINe TpeOOBaHUS K
rOCyIapCTBEHHOMY 3K3aMEHY:

- TOCYJapCTBEHHBIN SK3aMEH MPOBOJUTCS O KIOUE8bIM OA308bIM U NPOPDUILHBIM —
nuctumauaam OOIT:

1. KoHCTpyHpOBaHUE U pacyeT 3JIEMEHTOB 000PYI0BaHUS OTPACIIH;

2. TexHOJNOTHS MAIIMHOCTPOEHUS,

3. [Iporteccel u anmapaThl XUMHYECKON TEXHOJIOTHH,



B BHUJEC MEXIUCUUIUIMHAPHOTO O3K3aMEHa C LENbI0 OICHKM 3HAHHWM, yMEHUH W
NPUOOPETEHHBIX KOMITETEHITNI BBITTYCKHHKA.

- B IpOrpamMMy MEXIUCHUIUIMHAPHOTO 3K3aMeHa BKIIIOYEH Marepuall JUCLMILINH,
o0ecreunBaroIMx 0CHOBY (GopmupoBanus o0mekyabTypHbix (OK-2, OK-3, OK-4, OK-9) u
npodeccronanbubix kommereHmmin (ITK-9, T1K-11, T1K-12, T1K-14, I1K-15, I1K-16, TIK-17,
[1K-18), BBITyCKHUKA.

4.1 TpeGoBaHus K pe3yjabTaTaM 00y4eHHs
B pesynbrare ocBoenus nporpammel ' MA oOydaromuiics JOMKeEH:

1) 3HaTh:
oO0III1e MPUHITUIIBI U METOI0JIOTHIO KOHCTPYUPOBAHUS MAIIIMH U alllapaToB OTPacy,
METOJIbI pacyeTa U KOHCTPYUPOBAHHS TOHKOCTEHHBIX COCY/IOB;
METO/IbI pacyeTa U KOHCTPYHUPOBAHHUS TUIOTHO-TIPOYHBIX Pa3bEMHBIX COCTUHEHUH,
METOJIbI pacyeTa ¥ KOHCTPYUPOBAHUS amlapaToB BEICOKOTO JIABJICHUS;
METO/IbI pacyeTa U KOHCTPYUPOBAHUS IJIEMEHTOB KOJIOHHBIX allapaTos;
METOJBI  pacueTa ¥ KOHCTPYHMPOBAaHHS  aIllapaTOB C  IMEPEMENTUBAIOIINMU
YCTPOMCTBaMU;
METO/bI pacyeTa OBICTPOBPAIIAIOIIUXCS 0007I0UEK U TUCKOB,;
METO/IbI pacyeT 000pyA0BaHUs, PAOOTAIOIIETO B YCIOBUSAX TUHAMUYECKUX KOJICOaHUIA;
BIIUSHUE KOHCTPYKIIMOHHOTO MaTepuaja MW TEXHOJOTHH HW3TOTOBJICHUS HA
KOHCTPYKIIMIO MAIllMH U alaparos;
KOHCTPYKIIMIO, TPHUHIIMI JCUCTBUS M 0OJAcTh TPUMEHEHHS CYIIECTBYIOIIETO U
MEPCIIEKTUBHOTO O0OPY/IOBAaHUS, OCHACTKU M IPUCIOCOOICHHH ISl MEXaHUYCCKOM
00paboTKH 3ar0TOBOK M COOPKH U3 HUX 000PYOBaHUS M MAIIIWH,;
MIpaBWJIa W MPUHITUIIEI BEIOOpA 000PYI0BaHUS, MHCTPYMEHTA, OCHOBHBIC TOJIOKCHHUH
TEOpUU 0A3UPOBAHMS ISl JOCTHKEHUSI TPeOyeMOli TOYHOCTH H KadecTBa 0OpabOTKU
ITIOBEPXHOCTEN JIeTaNEMH;
METOJIMKY W TIOCJICIOBATEIIBHOCTh ATAllOB IMPOSKTUPOBAHHUS TEXHOJIOTHYCCKUX
MIPOIIECCOB OOPAOOTKHU 3aroTOBOK M COOPKH M3 HUX TOTOBBIX M3JICITHIA.

2) YMeTh:
nmomoOpaTh MaTepual U BbIOpaTh pAcCUYETHYIO CXEeMy Ui TPOEKTUPYEMOTO
000pyI0BaHUS U €TO DJIEMEHTOB,
MPOBOJUTH TEXHUYECKHUE PACUETHI TI0 OMPEEICHUIO HAMPSHKEHU B 00OPYIOBAaHUU U
€ro 2JIEMEHTAaX;
mo 3aJaHHBIM  paboynM  mapaMeTrpaM C  y4eTOM  CBOWCTB  BBIOPAHHOTO
KOHCTPYKIIMOHHOTO MaTepuaja OIpeaeiaTbh OCHOBHBIE KOHCTPYKTHBHBIE pa3Mepbl
IPOEKTHUPYEMOT0 000pYIOBAHUS U €r0 dJIEMEHTOB,;
pa3pabaTbIBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIMIO Ha IPOSKTUPyeMOoe 000pyI0BaHHUE;
BBITIOJTHATH MTOBEPOYHBIC pPacueThl Ha MPOYHOCTh U YCTOMYNBOCTh 00OPYAOBAaHUS U €TO
3JIEMEHTOB;
pa3pabaThiBaTh TEXHOJOTHYCCKHN MPOIECC MEXaHMYECKOW 0OpabOTKM 3aroTOBOK U
COOPKHM TOTOBBIX U3JIEIHUH C 3aJaHHBIMU TEXHUKO-I)KOHOMHYECKIUMHU TTOKA3aTEISIMH;



COCTaBIISITh TEXHOJIOTUYECKYIO JOKYMEHTAIIUIO Ha pa3pabaTbIiBaeMbIit
TEXHOJOTHYECKHUI MTPOIECC;
MPUMEHATHh B Oyaymieil mpodeCcCHOHANBHON NeITeTbHOCTH METObl TEXHOJIOTHUYECKOU
MOJITOTOBKM M OpPTaHW3allid IPOM3BOJACTBA C IICJIBI0 BBINTYCKAa KauyeCTBEHHOM,
HA/IeKHOU, KOHKYPEHTOCIIOCOOHOW MPOAYKIINY;
MIPOCTABIISATh Pa3MeEpPhl, TapaMeTPhl TOYHOCTH U IIEPOXOBATOCTH HA PabOYMX YepTexKax
neTanei 1 COOPOYHBIX YepTekaxX M3JIEIHUMA C yIeTOM MOCIEYIOIINX TEXHOIOTUYECKUX
oreparuii 00paboTKH U COOPKH,
OIICHUBATh TPYIOEMKOCTh M CEOECTOMMOCTh HM3TOTOBJICHHUS W3JCIUNA W BBIOMPATH
ONTUMAJILHBIN BapUAHT TEXHOJOTUYECKOTO TpoIlecca B YCIOBUSX COBPEMEHHOTO
MHOTOTPO(UIBLHOTO MPOU3BOICTBRA,
pPacCCUMTHIBATh IMapaMETPbl TEXHOJOTHYECKOTO PEXUMa MEXaHWYCCKOW 00paboTKH
JeTallell Ha METANIOPEXKYIIUX CTAaHKax C Ielbl0 BbIOOpa HambOosee 3¢h(eKTUBHOTO
000pyI0BaHMsI, HHCTPYMEHTA U IPUCIIOCOOICHUH.

3) Baagern:
OCHOBHBIMHU TIOHSATHUSMHA M TEPMHHOJIOTHEH, MPUHATHIMH B TIPAKTHKE pacdera u
KOHCTPYUPOBAHUSI DJIEMEHTOB 0€30MacHOr0 OOOpYAOBAaHUS HJIs XUMHUYECKUX W
HEe(TEXUMHUYECKUX MTPOU3BOJICTB;
METOJIaMH COCTABJICHHUSI PACUCTHBIX CXEM JJIS MMPOBEJCHUS PACUYCTOB HA MPOYHOCTH U
YCTOWYUBOCTh 3JIEMEHTOB KOHCTPYKIIMHM MPOCKTHPYEMOTO OOOpPYIOBAaHUS M MAaIluH
OTpaciy;
HABBIKAMHU BBITIOJIHEHHSI TPOBEPOUYHBIX PACYETOB HAa NPOYHOCTh M YCTOMYHMBOCTH
000pyIOBaHHS M €TO DJICMEHTOB,;
MPAKTUICCKUMHU HABBIKAMH T10 MPOCKTUPOBAHHUIO M OPOPMIICHHUIO TPETyCMOTPCHHOU
HOPMAaTUBHBIMU MaTepHalaMd KOHCTPYKTOPCKOU TOKYMEHTAIIMH Ha TEXHOJOTHYECKOE
000pyI0BaHKE W MAIIMHBI OTPACIIH;
HABBIKAMU MPOEKTUPOBAHUS TEXHOJIOTHUYECKHUX MPOIIECCOB MEXAaHUYECKOW 00paboTKu
3aroTOBOK M COOPKM W3 HUX TOTOBBIX H3JCIUH, MCXOAS W3 TPEOOBAHWI dYepTexka,
TEXHUYCCKHUX YCIOBUH U TMPOTPaMMBbI BBIITYCKAa ¢ MUHUMAJIbLHBIMH 3aTpaTaMHu,
HABBIKaMU MMPOCKTUPOBAHUSI TIPUCTIOCOOTICHHM I MEXaHUIECKOW 00paboTKu JaeTanen
U COOpPKM OTACIBHBIX Y3J0B M U3JCIAUS B IEJIOM C IEIbI0 TIOBBIIICHUS
MPOU3BOIUTEIIHHOCTH CTAHKOB U O0OPYI0BaHNUS;
HAaBBIKAMHA WH)XCHEpA-MEXaHHWKA, YYaCTBYIOIIETO B MPOIECCE MEXaHUYCCKOM
00paboOTKH W3l MAIIMHOCTPOSHUST U COOpPKM W3 HHUX MAIIWH M anmapaTtos,
MPUMEHSIEMBIX B XUMUUECKOM U HedTenepepadaThiBaroIIeM MPOU3BOICTBAX;
HaBBIKAMH WH)XEHEPA-TEXHOJOTa MAIlIMHOCTPOUTEIBHBIX 3aBOJIOB, CIIOCOOHOTO
MOJIb30BAaThCsl HA TMPAKTUKE CPEICTBAMU aBTOMATHU3MPOBAHHOTO TMPOEKTUPOBAHUS
TEXHOJIOTMYECKUX IporieccoB Ha ocHoBe CATIP.



4.2 IlepevyeHb M AHHOTALMS TE€M JJIsl MOATOTOBKH K rOCy/IapCTBEHHOMY 3K3aMeHYy

HaumMmenosanue TeMbl

Kpartkasa anHoranus Komnerenmn
(pa3nena)
[Iporeccsl 1 anmapaTsl B pesynbrare nzydenns nucuuiminHel «l Ipomnecce u 0OK-9
XUMUYECKUX annapaTbI XUMHNYCCKHUX TCXHOJIOTUHN> CTy,[[eHT JOJIKCH. HK' 16
o 3HaTh:
TCXHOJIOTHH - OCHOBHBEIC npoueccm n 060pyI[OBaHI/I€ XUMHNYCCKHUX HK— 17
TEXHOJIOTMH U TEOPETUIECKYIO CYITHOCTB IPOLIECCOB,; I1K-18

- TEOpETHYECKUE 00O0CHOBAHMSI IPUHIIUITHATBHOTO
YCTpOICTBa anmapaToB XUMHUYECKUX TEXHOJIOTHH,
BapHaHTHI MX KOHCTPYKIINH;

- METOJIMKU UH)KCHEPHOI'O TEXHOJOTHYECKOro pacuéra
MPOLICCCOB U alliapaToB U METObl HHTCHCU(UKAIH
paboTHI anMapaTos.;

-IyTH CHUKCHMS 3aTpaT SHEPIHH, MAaTCPUAIIOB B
MpoIeccax XUMUICCKUX TEXHOJOTHH;

- 000CHOBAThH AITOPUTM PEILISHHUS TUITOBBIX 3a/1a4 110
pacuéTy MpoIECCOB U ammapaToB U PeliaTh THIIOBbIC
3aJIa4M C UCIOJIb30BAHUEM CIIPABOYHBIX JAHHBIX U
OBM,;

- pelaTh THITOBBIC 33]]a4H IPOSKTUPOBAHUS U pacueTa
MPOLIECCOB XUMHUECKUX TEXHOJIOTUH;

- pelaTh 3a7a4u BIOOpa TUIIOBBIX aIlllapaToOB M MaIllUH
XUMHUYECKHUX TEXHOJIOTHI;

Bnaners:

- podecCHOHANBEHON TEPMUHOJIOTHEH B 00JIacTH
MIPOIIECCOB U alllapaToB XUMUYECKUX TEXHOIOTHH;

- HaBBIKaMU pabOThI C HICTOYHUKAMU C HH(POPMALIUHU TI0
BBIOOPY, MPOSKTUPOBAHUIO U pacieTy 000pya0BaHUs
XUMHMYECKHX TEXHOJIOTHIA;

OCHOBHBIE pa3fieNbl TUCIUILTHHEIL

1. Beenenwue. OO1ME MPUHIUAIIBI K METOOIOTHS
pacdera IpOIECCOB M alllapaTOB XUMHUUECKUX
TEXHOJIOTHH.

2. [Iporeccrl pa3nieneHus TeTepOreHHbIX Cpell B
MpOoIIeCcCcax M ammapaTrax XuMHUCSCKUX TEXHOJIOTH.

3. IIpoueccrl abcopO1mK B mpoLieccax U anmnapaTax
XUMHUYECKUX TEXHOJIOTHIA.

4. Iporecchl pekTU(HUKAIMK U IEPETOHKH B MPoIieccax
Y annapaTax XUMHYECKUX TEXHOJOTHH.

5. [Iporecchl 3KCTpaKIuK B MPOLIECCaxX U armmaparax
XUMHMYECKUX TEXHOJIOTHIA.

6. AncopOrus ¥ HOHHBIN OOMEH B IIpoIeccax
anmapaTax XUMAYECKUX TEXHOJOTHH.

7. TepMudeckue 1 TNIA3MOXUMUYECKHE ITPOIIECCHI B
MpOoIIeCcCcax M ammaparax XuMHUCSCKUX TEXHOJIOTH.

8. MeMOpaHHbIe MPOIIECCHI B IPOIIECCax M amaparax
XUMHUYECKHUX TEXHOJIOTHIA.

Koncrpynposanue u Hessimu ocBoeHust AUCIMIUIMHBL «KOHCTpYHpPOBaHUE U
pacdér 37eMeHTOB 000pYIOBaHHUS OTPACIIN> ABJISIOTCS:

p gcqu DJICMEITOB a) mpuoOpeTeHue 3HaHUi 00 OOLIMX MPHUHIIUIAX H OK-3
000pYNOBaHUA OTPACIH | \/oron0m0run KOHCTPYHPOBaHUS MAIIMH U alllapaToB OK-4
OTpaciy; MK-14
0) u3yueHHe KOMIIOHOBOYHBIX, KHHEMATUYECKHX U
KOHCTPYKTHUBHBIX CXEM MEXaHHU3MOB, MAIIHH, arperaTton 1K-15
H KOMIUIEKCOB, T1K-18

B) MpUOOpETEHHE HABBIKOB pacueTa 000pyI0BaHMUS TIPU
MIPOEKTHPOBAHUY,




r) IprOOPETEHUE HABBIKOB aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS, IPUMEHEHHE KOMITBIOTEPHON
TEXHUKHU U IOCTPOUTEINIEH MpH pa3paboTke
KOHCTPYKTOPCKOM TOKYMEHTAINH.

Ilepedens pa3aesioB:

1. OcHOBBI KOHCTPYHPOBAHUS U PacyeTa XUMHIECKHX
MaIIIMH U anmaparos,;

2 Teopus 1 pacueT TOHKOCTEHHBIX 000JI0YEK BPAIIICHNUS;
3. Pacuer Ha MPOYHOCT M yCTOWYUBOCTD 3JIEMEHTOB U
Y3JI0B XUMHUYECKOM anrnaparypsl;

4. Kputnuecknue CKOpOCTH BPAIAIOIINXCS BaJIOB,;

5. AnmapaThsl ¥ 3aTBOPBI BBICOKOT'O JTABJICHHS.

TeXHOMOTHS IlesissMH 0CBOEHMSI TUCIUILIMHBI €[ €XHOIOTUs OK-2
MaH_II/IHOCTpoeHI/IH MaIHI/IHOCTpOCHI/IS{»_HBH;[If)TC;[: HK'g
a) (hopMHpOBaHUE 3HAHHUH 00 OOLIMX 3aKOHOMEPHOCTSX
Y IPMHLUIIAX U3TOTOBJIECHHUS U3/IEINH MAIHHOCTPOEHHUS] 11K-11
C UCIIOJIL30BAaHUEM COBPEMEHHOTO 00OPYIOBAHUS U I1K-12
TEXHOJIOTMYECKHX TIPOLIECCOB; K-15
0) BEIPa0OTKA TEOPETUYECKHX 3HAHUM M IPAKTUYECKHX [IK-17

HaBBIKOB, HEOOXOANMBIX [UISl PEIICHUS HHKCHEPHBIX
3aja4 MPOEKTUPOBAHUS TEXHOJIOTHUYECKHUX MPOIECCOB
10 U3rOTOBJICHUIO, SKCIUTyaTalluu 1
COBEPILIEHCTBOBAHUIO MPOAYKIIMH COBPEMEHHOTO
MAaIIHHOCTPOUTENHLHOTO TPEIIPUSTHS;

B) 00y4eHHEe OCHOBHBIM METO/IaM, HATIPABJICHHBIM Ha
MOBBIIICHHE KauecTBa, TOYHOCTH M HAaJISKHOCTH
oOpabaTbhIBaeMbIX Ha MAITUHOCTPOUTEIIBHBIX 3aBOJIAX
W3JICNTUH, C IENbI0 OTY4YCHHUSI KOHKYPEHTOCTIOCOOHON
MPOAYKLHH,

r) pa3BUTHE y 00yYAIOMIUXCS MPO(ECCHOHATBHBIX U
JUYHOCTHO 3HAYUMBIX Ka4eCTB, HEOOXOJJMMBIX M B
nocieayroniel npodeccroHanbHOM NesITeTBHOCTH.
Ilepedens pa3nesioB:

1. TeopeTnueckne OCHOBBI TEXHOJIOTHU
MAaIIHHOCTPOCHHUSI

2. KauecTBO ¥ TOYHOCTh 00pabOTKH neTanei
MAaIIHHOCTPOCHHS

3. OCHOBBI MPOEKTUPOBAHUS TEXHOJIOTHUECKIX
nporeccoB 00padOTKH U3lenuit

4. OCHOBBI IPOEKTUPOBAHHUS IPUCTIOCOOTICHUI

5. TeXHOJIIOTHUECKHI TIPOIIecC COOPKH

5. Tpe6oBaHusI K BBINYCKHbIM KBaJH(PUKANHOHHBIM padoTram (BKP)
5.1 llesu u 3anauyu BKP

Brimycknas kBanndukaimorHasi paboTa BBITYCKHUKA — 3TO CAaMOCTOSITENbHAsT paboTa
oOydaromerocsi, OTpakarollasi €ro MPaKTHYECKYI0 U TEOPETHYECKYI0 HAMpaBIEHHOCTb K
BBITIOJTHEHUIO TTpodeccroHanbHbIX 3a1a4, onpenaeneHuprx ®I'OC BO.

BKP  saBmsieTrcss  3aKIIOYMTENBHBIM ~ 3TAallOM  MPOBEACHUS  TOCYIapCTBEHHBIX
aTTECTAIMOHHBIX UCTIBITAHUM M CTABUT CJICAYIOIIHNE 1ICIIU:

- cuCTeMaTu3alus, 3aKpeIUIeHWE M  pPACIIMPEHHE TEOPETUUYECKUX 3HAHUMH,
MPaKTUYECKUX, MPOGECCUOHATBHBIX YMEHHMM M HABBIKOB BBHIITYCKHUKOB;

- pa3BHUTHE HABHIKOB BEJCHUS CAMOCTOSITENIBHONW paOOThl M OBIAJCHHS METOIUKOMN
UCCJICIOBAHUS TIPU PEIICHUH MTPOOJIeM B BOIIPocoB 0603HaueHHbIX B BKP;



- OIIpe/ieTICHUE CTETICHN TOTOBHOCTH BBITYCKHUKA K BBIMIOJHEHHUIO MTPO(eCcCHOHATBHBIX
3a/1a4 ¥ COOTBETCTBUS YPOBHS ero noarotoBku tpedosanusim GI'OC BO.

JInsg peanu3alM TOCTaBJICHHBIX Iiesiel OakanaBp (WJIM MarucTp) B Ipolecce
BbInogHEeHUs BKP 1oiken pemmnTs ciaeayromme 3a1a4uu:

1) 000CHOBAThH aKTYaJIbHOCTH BHIOPAHHOM TEMBI, €€ 3HAUUMOCTb;

2) W3yYUTh U CHUCTEMAaTHU3UPOBATH TEOPETHKO — METOJOJOTHUYECKYIO JIUTEpaTypy,
HOPMATHBHO — TEXHHYECKYIO TOKYMEHTAIIMIO, CTATHCTUYECKHE MaTepUalbl, CIPABOYHYIO H
HAYYHYIO JINTEPATypy 1O BEIOPAHHOU TeMe;

3) wu3yuuTh yCIOBUSA  (QYHKIIMOHUPOBAHUS  OOOPYIOBAaHUS MPOSKTUPYEMOIO
TEXHOJIOTUYECKOTO y3JIa WIH YCTAHOBKH, OMPEICIIUTh Y3KUE MECTa i HECOBEPIIICHCTBA,

4) coOpatb HEOOXOOUMBIH MaTepual IS BBIIOJHCHHS TIPOCKTa C  IICNBIO
MOJIEpPHU3ALIMHU CYIIECTBYIOLIEr0 TEXHOJIOTMYECKOT0 000py10BaHu;

5) BBINOJHUTE BECh KOMIUIEKC HEOOXOIUMBIX  pacueToB  OCHOBHOTO U
BCIIOMOTATEIBHOTO 000PYI0BaHUS ITPOSKTUPYEMOTO Y3J1a;

6) pa3paboTaTh BCIO HEOOXOIUMYIO TEXHUYECKYIO JOKYMEHTAIINIO, BKIIOYAs YEPTSIKU
000pyIOBaHMS U IOSCHUTENBHYIO 3aIIUCKY;

7) pa3paboTaTh KOMIUIEKC Mep IO OXpaHe Tpylda M Oe30MMacHBIM YCIOBHUSIM
AKCIUTyaTalluy MPOSKTUPYEMOTO 000PYyIOBAHHS;

8) BBIIOJHUTH 00OCHOBAaHUE SKOHOMUYECKOW 3(PPEKTUBHOCTH IMPOCKTa, ONMPEICIIUB
€ro peHTa0eIbHOCTh U CPOK OKYIIaeMOCTH;

9) mocTpouTh OOOCHOBAHHBIC BBIBOJABI O pe3yJabTaTaX pEHICHUS 3a7ad B XOJC
MIPOEKTUPOBAHUS U CTEIIEHU JOCTH X eHus nenu BKP.

TpedoBanus k pesyabratam ocBoeHuss QOII B yactu Bbinosinenuss BKP

Hupekc
ConepxaHue KOMIIETCHITUU Pe3ynbraThl ocBOEHUS
KOMIICTCHIINU
OK-1 3Hats: cneuuduky dunocodckoro 3HaHUS B
€ro CBSI3U C HAyKOM.
YMeTh: aHaIM3UPOBATh MEPOBO33PEHYECKHUE
CIIOCOOHOCTH HCIOJIB30BaTh OCHOBEI 1 METOZIONOTHIECKHE TPOGIEMEL,
(l)I/IJIOCO(l)CKI/IX 3HAHUM JJIsI cojiepKanrecs B GHUIOCOPCKUX YICHHUIX
(bopMUpOBaHUS MUPOBO33PEHUECKOM | POLLIONO 1 HACTOAILETO.
TTO3HITHH BuiajieTh: HaBBIKAMU JUCKYCCHOHHOTO
00CyXIeHUs BOIIPOCOB MUPOBO33PEHYECKOTO,
METO/I0JIOTUYECKOr0 M KOHKPETHO-HAYYHOTO
Xapakrepa.
OK-5 3HATB. CIIOKHBIE TPAMMATHYECKUE CTPYKTYPHI
HHOCTPaHHOTO S3bIKA.
YmMmern: BecTu npoecCHOHATIBHYIO Oecery ¢
CIIOCOOHOCTH K KOMMYHUKAIIUY B HCIIOIL30BAHMCM CHCIHATLHOH
. é TEPMHHOJIOTMH U BBIPAKEHHUH PEUEBOTO
YCTHOHM U ITMCbMCHHOH (bOpMaX Ha STHKETA, 3aIIPOCHTh HHPOPMALHIO, BEICKA3aTh
PYCCKOM 1 MHOCTPAHHOM A3bIKax IJIsd CBO€ MHEHHUE, IPUBECTH apTr'yMEHTHL.
peleHus 3a/1a4 MEKJIMYHOCTHOTO U BuiajieTh: npueMamu BeIeHUs TUCKYCCHU TI0
o npodeccroHanbHOM, HAYyYHOH, TEeMATHKE;
MCIKKYJIBTYPHOTO B3aUMOACUCTBHA HaBBIKAMU MCIIOJL30BAHMS U COCTABICHHUS
HOPMATHBHBIX JOKYMEHTOB B CBOEH
po(eCCHOHANBHOMN NESITENLHOCTH C YYETOM
TpebOBaHuit JETOBOr0 ITHKETA.
OK-6 HATh. OCHOBHBIE COIMAILHO-ITHUYECKHE,
CIIOCOOHOCT PAbOTATh B KOJUIEKTHBE, | youdbeccuoHatbHbIe KOHIEMIIN 1




TOJIEPAHTHO BOCIIPUHUMATD
COLIMAJIbHBIE, STHUYECKUE,
KOH(ecCHOHaNbHbIE U KYJIbTYPHbIE
paznnuus

COOTBETCTBYIOILYIO IIPOOIEMATHKY.

YMerh: caMOCTOSTENBHO aHATIM3UPOBATh
pas3IUyYHbIE COLMAIbHBIE POOIEMBI C
HCIIOJIb30BAHUEM TEPMUHOJIOTHN U HAYYHOT'O
noaxonaa.

Buaners: HaBbIKaMH 00CYKACHUS
COIMABHBIX, 3STHUYECKNX U OOIIEKyIbTypPHBIX
npoOJIeM ¢ UCHOIB30BAaHUEM HaYUHBIX
IMPUHIIUIIOB COUAJIBHOT'O ITO3HAHUA.

OK-7

CIIOCOOHOCTBH K CaMOOpTaHU3aIluu U
caM000pa30BaHUIO

3HaTh: TpeOOBaHUS K KOMIIETEHTHOCTH
CIELHAINCTA U €r0 Pa3BUTHUIO; TPEOOBAaHUS K
TOBBIIICHHIO KBaMH(UKAIUU U MaCTEpPCTBA B
npodeccroHaIbHOM cpere.

YMeTh: aHaMM3UPOBaTh U BEIOMPATh (GOPMBI U
METO/IbI TIOBBIIICHNS KBATU(DHUKAIINN 1
MacTepcTBa B 3aBUCHMOCTH OT COOCTBEHHBIX
MOTpPeOHOCTEH U 00pa30BaTEIBHOM
TPaeKTOPHUH.

Buaaners: ciocobamu ynpaBiieHHs CBOUMHA
3HaHMSAMH JJ1s1 0OeCTIeUeHHs CBOCH
KOHKYPEHTOCHOCOOHOCTH.

OK-8

CIIOCOOHOCTH UCIOJIB30BATh METOJIBI U

cpencTBa GU3NIECKON KYIbTYPBI JUIS
oOecreyeHus! MOJTHOLIEHHON
COLIMANILHOM U PO EeCCUOHATEHOM
JCSATCIIBHOCTH

3HATH!

POJIb ¥ 3HAUEHHE (PU3NIECKON KYIbTYpPHI B
pa3BUTHUM OOIIIECTBA U YEIIOBEKA;

POJIb ¥ 3HAUYEHHE 3aHATHH (HU3MUECKON
KYJIBTYPOH B YKPEIUICHHH 3/I0POBbSI YeJIOBEKa,
npoduIaKkTHKe BPEAHBIX MIPUBBIYCK, BEIICHUH
310pOBOTO 00pa3a KU3HH;

0COOCHHOCTH COZIEPKaHUs M HAIIPAaBICHHOCTH
Pa3MYHBIX CHCTEM (M3HYECKUX YIPAKHCHUH
Ha 03I0POBUTEIBHYIO U Pa3BUBAIOIIYIO
3((HEeKTHBHOCTD.

yMeTh!

XapaKTepU30BaTh HHANBHUyaIbHbIC
0COOEHHOCTH (PH3UYECKOTO U MICHXHYECKOTO
Pa3BUTHA U UX CBA3b C PETYIIAPHBIMU
3aHATUAMH QU3UIECKUMHU YIIPAKHECHUAMH;
IMPOBOAUTE CaAMOCTOATCIIbHBIC
CaMOACATCIbHBIC 3aHATHA (I)I/IBI/I‘IGCKI/IMI/I
yIpa)kKHEHHSIMU ¢ 0011e# podeccroHaIbHO-
MPUKIIAIHON U 03J0POBUTEIHHO-
KOPPHUTHPYIOILECH HarpaBiIeHHOCTHIO;
COCTaBJIATh MHAWBUAYAJIbHBIC KOMIJICKCHI
(bU3MYeCKUX yIpaKHEHUH pa3IndHOMI
HaIpaBIEHHOCTH.

BJIA/IeTh!

KOMIIJICKCaMH pra)KHeHl/If/’I, HalpaBJICHHBIX
Ha YKpEIUICHNE 3/I0POBbS;

[IPUEMaMHU CTPAXOBKHU BO BpeMs 3aHATUN
(U3HMUECKUMH YIIPAKHEHUSIMU,

crioco0amMH OTIpesieNeHus T03UPOBKU
(u3n4ecKoil Harpy3KH U HaNpaBJIEHHOCTH
(U3NYIeCKUX ynpaxHeHHUI.

OIIK-1

CIIOCOOHOCTH pellaTh CTaHAAPTHBIC
3a1aun podeccruoHaIbHON
JESITETHHOCTH Ha OCHOBE
MH(OPMAIIMOHHOH U
Ooubnuorpaguueckoil KyJabTyphl C
NPUMEHEHUEM WH(POPMAIIMOHHO-

KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH H C

Y4€TOM OCHOBHBIX TpeOOBaHUM

3HaTB. CYIIHOCTH U 3HaYeHUE HH(OpMaUK U
MH()OPMALMOHHBIX NTPOIIECCOB B Pa3BUTHH
COBPEMEHHOT'0 MH(OPMAIIMOHHOTO O0IIECTBRA.
YMmern: 00pabaThIBaTh ¥ aHATM3HPOBAThH
MHPOPMAILINIO, CONIEPKAITYIOCS B Pa3TUYHBIX
MHQOPMALMOHHBIX HCTOYHHUKAX, B TOM YHCIIE
1 OMOIHOTrpadUIECKUX.

Buaiasers: OCHOBHBIMH METO/IaMHU 00pabOTKH
MHPOPMAaLH; HaBBIKAMH PabOTHI CO BCEMU
KJIaccaMH MPOrPaMMHOTO 0OecreueHus,




UH(OPMAIIMOHHOM 0€3011aCHOCTH

IpeIHa3HaYeHHOTo 11 00paboTKU
HHPOpPMALUH.

OIIK-2

CIIOCOOHOCTB HCITOIb30BaTh
OCHOBHEIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JIUCIIUIUINH B
podeCCHOHATBHON IESITEIHPHOCTH,
MPUMEHATH METOBI MATEMAaTHIECKOTO
aHaJnu3a U MOJCTUPOBaHUS,
TEOPETUYCCKOTO U
HKCIEPUMEHTAILHOTO MCCIICTOBAHHMS

3HATB: IPHEMEI U CIIOCOOBI TPAMOTHOTO
UCIIONIb30BaHKsI OCHOBHBIX 3aKOHOB
€CTCCTBCHHOHAYYHBIX NUCHUIIIINH, METOJ0B
MaTeMaTHYeCKOTO aHali3a U MOJIETUPOBaHM,
TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO
UCCIIEZIOBaHNUS B CBOEH MPOQecCHOHANbHON
JIeATEILHOCTH.

YMeTb. MPUMCEHATE COBPEMECHHBIC 3HAHUA
OCHOBHbBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCUUILUIMH B IPO(ECCHOHANBbHON
JICATEIbHOCTH, PAIIMOHATIBHO UCIIOJIb30BATh
METO/Ibl MATEMATHYECKOTO aHAIN3a 1
MO/ICTTUPOBAHUS, TEOPETHIECKOTO U
IKCIEPUMEHTALHOTO UCCIICOBAHHUS JIIsI
MPOEKTUPOBAHUS YHEPTO- U
pecypcocOeperaromx IpOMbIIIICHHBIX
MPOLIECCOB; PELIaTh TBOPUECKHE 3a/[auH Ha
OCHOBE HCCIIeIOBATEIbCKUX TEXHOJIOTHIA C
JJIEMEHTAMHU MOJICIIUPOBAHHS MIPOLIECCOB.
Buaagers: B onHOI Mepe, IpUEMaMHt
METOAAMU NPUMCHCHUA €CTCCTBCHHOHAYYHBIX
3aKOHOB JUIsl MOJICIINPOBAHUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO
UCCIIe/IOBaHUS TPOIIECCOB B
npodeccnoHambHOM eATETHPHOCTH.

OIIK-3

CIIOCOOHOCTH HUCTIOIB30BaTh
OCHOBHBIE€ €CTECTBEHHOHAYYHbIE
3aKOHBI JIJIs1 TOHUMAaHUS
OKPY>KarOIEr0 MUPA U SIBIICHUI
MIPUPOJIBI

3HAaTh. BCE OCHOBHBIE €CTECTBEHHOHAYUHBIE
3aKOHBI, HEOOXOMMBbIE I TOHUMAaHUS
OKPY’KaIOIIEero MUpa U SIBICHUN IPUPOJIBL.
YMerh: UCHIOIB30BaTh B IIOJIHOW MEPE BCE
OCHOBHBIE €CTECTBEHHOHAY4HbIE 3aKOHBI,
HEoOX0ANMBIE ISl TOHUMAaHUS OKPY>Karolero
MUpA U SIBJICHUI NPUPOJBL.

Biapers: HaBBIKAMHU IPaMOTHOIO
NPYMEHEHUS] €ECTECTBEHHOHAYYHBIX 3aKOHOB
JUI IOHUMAaHHS OKPY’KaIOIEro Mupa u
SIBJIGHUU TIPUPOJIBI.

[1K-10

CIIOCOOHOCThH MPOBOJUTH
CTOMMOCTHYIO OIIEHKY OCHOBHBIX
MIPOU3BOICTBEHHBIX PECypPCOB

3HaTh. B IOJHOU Mepe TEXHOJOTHIO
(hopMupoBaHus ceOECTOMMOCTH, IICHEI,
BEIPYYKH, MPUOBLIH U 3apa0O0THOH IUIATHl Ha
NPEaNPHUATHH.

YMeTh: IpUMEHATh YKOHOMHUKO-
OpTaHU3AIMOHHBIC METOIBI ISl HICCIICIOBAHUS
MIPOU3BOJICTBEHHO-X03SC TBCHHOM
JIESITETPHOCTH PEANPUSTHNA B XUMUYCCKOM
TEXHOJIOTHH, HEPTEXIUMHUU ¥ OMOTEXHOJIOTHH.
Baapgers: nmpueMaMu ¥ METOJJAMH aHAJIH3a,
OpraHu3anuu U riIaHupoOBaHUA Ba)KHEHIIINX
rokasaTesiel opraHu3alMOHHO-
XO3SIHCTBEHHOH NEATETHbHOCTH MPEIPHUSTHS.

[1K-13

TOTOBHOCTb U3y4aTh HAy4HO-
TEXHUUYECKYI0 HHPOpMaIHIO,
aHAJIN3UPOBATh OTEUECTBEHHBIN U
3apyOeKHBIM OMBIT 10 TEMATUKE
HCCIENOBaHUN

3HATh. TIepeIOBBIC JOCTIKCHUN HAYKU H
TEXHUKHU B 00JIACTSX TEXHOJIOTUU XUMHYECKUX
Y HE(PTEXHUMHYECKUX MPOU3BOJICTB; CIIOCOOBI
Hax0X/ICHUS 3aKOHOMEPHOCTEH myTeM
00paboTKN HAYYHO-TEXHUYECKOI
HHPOPMALIIH.

YMeThb: 3 (HEKTHBHO U ¢ BBICOKUM KOHCUHBIM
Pe3yJIbTaTOM M3y4aTh HAYYHO-TEXHUYECKYIO
nHPOPMAIIUIO, aHATU3UPOBATH
OTCUYECTBEHHEIN U 3apyOCKHBIH OMBIT 110
TeMAaTHKe UCCIIe0BaHUM.




Baagers: Hanbosiee TpaMOTHBIMU criocoOaMu
pacnpocTpaHeHHs 1 cOopa pe3yIbTaToB
ucclieoBanui, 3G (HEeKTHBHOTO aHaI3a
OTEUYECTBEHHOTO H 3apYOEIKHOTO OITBITA IT0
TeMaTHKE UCCIIE0BaHUM.

5.2 O6mue TpedoBanus k BKP

BKP  GakamaBpa  MOXeT  OBITb  HCCJIEIOBATEIbCKOTO,  MPOEKTHOTO WU
KOMOMHHPOBAHHOTO THUTIA.

UccnenoBatensckas BKP GakanaBpa - camocrositenbHas paboTa CTyAEHTa, LENbl0 U
COJICp)KaHHEM KOTOPOH SIBJIICTCS PEIICHUEC TEOPCTHYCCKOM, TEXHOJOTHMYECKON W/vim
KOHCTPYKTOPCKOM 3aJa4 Ha OCHOBE ITPOBEIAEHHOTO HCCIICIOBAHHUs, CBA3AHHOE C AHAIU30M
COBPEMEHHBIX JOCTH)KCHUHM HayKd, BBIMOJHEHHEM HEOOXOJUMBIX pPAacueToB, pEUICHUEM
BOIIPOCOB OXpaHbl TPyZa W DKOJOTMM, TEXHUKO-DKOHOMUYECKOW OLICHKOW pE3yJIbTaTOB
uccinenoBanuii. Uccnenosarensckas BKP OakamaBpa MOXET HOCHTH SKCIIEPUMEHTAIBHBIH,
TEOPETUYECKUI UM PACUETHBIA XapakTep.

[Ipoektnass BKP OGakanmaBpa - camocrosTenbHas paboTa CTYAEHTa, TIJIaBHBIM
CONECPKAHUEM KOTOPOM SBJIACTCS IIPOCKTUPOBAHUE W3JACIUS WIH COBEPLICHCTBOBAHUE
NPOU3BOJICTBA MPOAYKIIMH, CBSI3aHHasg C pa3pabOTKOM opraHuU3allud M TEXHOJIOTHH
IIPOU3BOJICTBA, BHIMOJIHEHUEM HEOOXOIMMBIX PAacUETOB, PEIIEHUEM BOIPOCOB OXpaHbl Tpyda
Y DKOJIOTUH, SKOHOMUYECKOMN OLIEHKOW IPOEKTHBIX MPEIIIOAKEHUM.

Kom6unupoannas BKP 0GakamaBpa - camocrositenbHas paboTa CTYACHTA,

BKJTIOYAFOINAss JJIEMEHTHl HAYYHOI'O HCCIICOBAHUS W TPOCKTHpoBaHHs (paboTa-TPOCKT,
pOCKT-paboTa), Kak IPaBHJIO, 3aKII0YaeTCs B IPOBEACHUU HAYYHOI'O WCCIACIOBAHHUS H
pa3paboTke Ha OCHOBE MOJIYYCHHBIX Pe3yIbTaTOB TEXHOJIOTHH TIpoliecca.

BKP GakanaBpa momkHa OTBEYaTh CJICAYIOMUM TPEOOBAHUSIM:

* HOCUTh HAyYHO-HCCIIEAOBATEILCKUNA XapaKTep;

* TeMa paboThI JOJIKHA OBITh AKTyaJIbHOM,;

* OTpaxaThb HaJIMYWC YMEHHUW BBIYCKHHKA CaMOCTOSATEIBHO  COOUpATH,
CHUCTEeMATH3UPOBATh MaTEpHANIbl MPAKTHUKUA ¥ aHaJU3UPOBATh CJIOKUBIIYIOCS CHUTYAIUIO
(TeHIEHITNIO) B MMPAKTUKE WX B JJAHHOH chepe 0OMECTBCHHBIX OTHOIICHUH U IS TSIbHOCTH,

e TeMa PabOTHI, €¢ eI W 3aJaYd JOJDKHBI OBITh TECHO CBSI3aHBI C PEIICHHEM
po0JIeM UCCIeIOBaHUS;

* UMETh YCTKYIO CTPYKTYPY, 3aBEPIICHHOCThH, OTBEYATh TPEOOBAHMSIM JIOTUYHOTO,
MIOCJIC/IOBATEIILHOTO HW3JIOKCHHUS MaTephaia, OOOCHOBAaHHOCTH CJICITAHHBIX BBIBOJIOB U
IIPEJI0KEHUN;

* TIOJIO)KCHHUSI, BBIBOJIBI U PEKOMEHIAIMKM BBITYCKHOW KBaJTU(UKAIMOHHONH PabOTHI
(mpoekTa) IOMKHBI ONMUPAThCS HA HOBEUIIHE CTATHCTUYCCKUE JaHHBIC, JCHCTBYIOIINE
HOPMATUBHBIE aKThl, JOCTIKEHUS HAYKHM UM PE3yJIbTaThl MPAKTUKH; UMETh pPacdyeTHO-
AQHATMTHYECKYIO YacTh | JIp.;

* colepKaTh TEOPETUYECKUE TIOJNOKEHHS, CaMOCTOATEIbHBIE BBIBOJABI U
pEKOMEH/IAITHH;

* IMETh JIOCTOBEPHBIC [IUTUPYEMbIC HCTOYHHUKH.



5.3 TpeOoBanus Kk coaep:kaHui0 ocHOBHOI yacTu BKP

Crnenuduxa BKP GakanaBpa mo Hanpasienuto noaroroBku 18.03.02 coctout B TOM,
YTO OHA, B MEPBYIO OYEpE/lb, HOCUT MPOEKTHBIA XapakTep M MOJATBEPXKAAECT CIOCOOHOCTH
BBIITYCKHUKA TPaMOTHO BBINOJIHATh BECh KOMILJIEKC PACUETHBIX MPOLEAYpP U IMOATOTOBKH
TEXHHUYECKOW JOKYMEHTAIlMM TPU TPOCKTUPOBAHUM M DIKCIUTyaTaluu o000pyIOBaHUS
XUMHYeCKUX M Hedrexumuueckux npeanpustuii. BKP Bximodaer B cebs rpaduueckyro u
TEKCTOBYIO YacTH.

['paduyeckas yacTp npeacTaBisieT cOO0M KOMIUIEKT YePTEKEH MPOEKTUPYEMOTO y37a
(yacTH TEXHOJIOTHYECKOW yCTaHOBKH) o00muM ob0bemMoM 8 muctoB ¢dopmara Al
BBITIOJTHEHHBIX B TIOJTHOM COOTBETCTBUU ¢ TpeboBanusimu ECK/I.

TexcroBas yactb BKP BeimosnHsiercss B hopMe MOSICHUTENBHON 3alHCKU K MPOEKTY U
BKJIIOUaeT B ce0s pe3ysibTaThl BCETO KOMILJIEKCA pacdyeToB O0OpyAOBaHUS M OOOCHOBAHWMS
BBIOpAHHBIX NMPOCKTHBIX PEIICHUN 110 KOMIIOHOBKE 000pymoBanus. OOmuii 00beM TEKCTOBOM
YacTH, KaK MpaBuiio, coctarisieT He MeHee /0 muctoB popmara Al. Kpome toro, xk obmryro
opomrropy BKP Bkitouatorcs crnenudukanuu K uUepTekaMm, O(OpMIIEHHBIE B TIOJHOM
cootBeTcTBUU ¢ HopMamu ECKJI. B pesynbraTte, ocHoBHast yacth BKP GakanmaBpa mgomkHa
COCTOSITh U3 JIECATH TJIaB, NMPU 3TOM KaKJas IiiaBa — B CpPEJHEM M3 JBYX-Tpex mnaparpados.
dopmynupoBKa TJIaB U maparpadoB OJDKHA OBITH YETKOM, KPAaTKOW M B TOCIIEIOBATEIHHOM
dbopme packpsiBaTh coaepkanue BKP.

[lepByto  moctaHoBOouHO-0030pHYI0 dYacTh BKP 1enecooOpasHo Hawath ¢
XapaKTepUCTUKH O0BEKTAa W TMpeAMeTa uccienoBaHus. Kak mpaBmio, B KadyecTBe HETO
BBICTYIIA€T OTIENbHBIA y3€Jl TEXHOJOTMYECKOH YCTAaHOBKM B COCTaBe NMPOQPUIBHOIO Iexa
XUMHYECKOoro u Hedrexumuueckoro mnpeanpustus. Heobxomumyo wuHboOpManuio U
rpadpuueckne matepuansl 1mo teme BKP cnemyer cobpartb BO BpeMs MNpenIUIUIOMHOMN
NPAKTUKUA HETMOCPEJACTBEHHO Ha MPEANPUSATUU COIJIACHO KalleHAapHOMY Irpaduky yueOHOro
wiana. B xone mpoBoAMMOro B MEpBOM TJlaBe aHalin3a TPEOYeTCsl BBISICHUTH BO3MOJKHBIC
HAlpaBJIEHUd M CHOCOOBl MOJEpPHU3AIMHM CYHIECTBYIOUIETO MPOU3BOJACTBA C IIEJIBIO
noBbIILIEHUsT 00meld ero 3¢G(EeKTUBHOCTH, IOCTaBUTh 33Jayd Ha NPOEKTUPOBaHHE U
000CHOBATh BHIOOP MIPOEKTHBIX PEIICHUIA.

[Ipoexktusie rtnaBel BKP gomkHbel BrIOWaTh B ceOs omucaHue Ipoliecca
NPOSKTUPOBAHUS OCHOBHOTO U  BCIIOMOTATEILHOTO OO0OpYyIOBaHUs 3aJaHHOTO  y3i1a
TEXHOJOTUYECKON YCTAaHOBKHU, BKIIIOUAs KOMILUIEKC 0053aTEIbHBIX PACU€TOB — MEXaHUYECKUH,
TEXHOJOTUYECKHH, TEIUIOBOM, THApaBAMYeckuid u 1p. Omnpepensiercs KOMIIOHOBKA
obopymoBaHus, pa3Mepbl U (GopMa OTIAEIBHBIX 3JIEMEHTOB, CIIOCOOBI COCJIMHCHUS JeTajei
MaIuH, TpeOOBaHMS K SKCIUTyaTalluk U PEMOHTY.

[Ipn npoextupoBanun ob6opynoBanusi B pamkax BKP TtpeGyercs BbINOIHUTH
o0ocHOBaHHE U pa3paboTaTh MEPOIPHUATHS 1O 00eCIeYeHUI0 0e30MaCHBIX YCIOBUN pabOThHI
IPOEKTUPYEMOro 00OpYJOBaHUS C TOYKM 3PEHHsS] MOXKapo- U B3PbIBOOE30MACHOCTH,
ANEKTPOOE30MaCHOCTH, 3alIUTHI MIEPCOHANIA OT JIFOOBIX BPEIHBIX BO3CHCTBUII Ha OpraHU3M,
3alUThl OKpY’Karolen cpenbl. IIpoekTHble permeHus 1o BceMy 3TOMY KOMILJIEKCY BOIPOCOB
pasMemaloTcs B OTHENbHOM 1naBe — «be3omacHOCTh  KU3HENEATEIbHOCTU» U
COTJIACOBBIBAIOTCSl C KOHCYJIBTAHTOM, Ha3HAUEHHBIM M3 MPENOJaBaTesiel COOTBETCTBYIOLIEH
Kadenpsl.



Ilocnenuenn r1maBorl ocHoBHOM 4Yactu BKP gaBngercsa r1naBa, mOCBAIEHHAS
000CHOBaHHMIO JKOHOMHUYECKONW 3(P(HEKTUBHOCTH TIPOCKTa B II€JOM, U B YaCTHOCTH,
CTOMMOCTH TMPOEKTA, CPOKA OKYIMAEMOCTH, CHIKEHHUSI Ce0ECTOMMOCTH BBIMTYyCKa MPOIYKIIUHU B
pe3yabTaTe BO3MOXKHOTO BHEPEHUS ITPOCKTA, €ro PEHTA0ETbHOCTH.

5.4 TpeboBanus k rematnke BKP

Tematuka BKP pazpabarbiBaercsi BhIMycKaromie kadeapoil, paccmarpuBaercs u
YTBEp)KIAeTCs Ha 3acelaHuu Kadenapbl, a 3aTeM yTBepxaaercs YueHoiM coBeromM HXTU.
[Tepeuenb Tem BKP exeronno o6HoBiserca u koppekrupyertcs. [Ipumepnas temaruka BKP
MpUBEJIcHAa B pazjaene /.

6. UudopmannonHo-meroguueckoe odecneuenue 'MA

[Ipr moaroToBke K cade rocyIapCTBEHHOIO 3K3aMeHa W /i BblnojgHeHuss BKP B
KaueCTBE OCHOBHBIX MCTOYHUKOB MH(OpPMAIIMN PEKOMEHAYETCS HCIOIb30BaTh CIEAYIOIIYIO

JUTEpaTypy:

6.1 OcHoBHasi IuTEpaTypa

OcHoBHBIC HCTOYHMKH HH(pOpMaLun KoJs-Bo 3K3.

1. Maranus, A.A. TeXHOIOTHS MAIIHHOCTPOCHHUS. [DnekTpoHHbIi pecypc]: |1 (6esmumuThbii gocTym K
VYueb-uuk. — DnexrpoH. na. — CI16.: Jlans, 2016. — 512 c. — Pexxum noctyna:|  9bC «Jlaub» mocme

http://e.lanbook.com/book/71755, o napomo.— IBC «/laub» peretpaunn ¢ ')P-aﬂpeca
2.  Texuonorus  mammHocTpoeHus.  JlabopaTopHblii — mpakTHKyM. |1 (6esmumurHbiii nocTyn k
[DnexTponnslit pecype] : yueb. mocooue / A.B. Konomeituenko [u ap.]. —| 9BC «Jlane» nocne
OnektpoH. npan. — CII6. : Jlamp, 2015. — 272 c. — Pexum pgocrtyna: peructpaumu ¢ |P-apeca
http://e.l anbook.com/book/67470, no naposo.— DBC «Jlanb» HXTH)
3. 3akupoB, M.A. Pacuer pasmepHbix nemneii: Meroauueckue ykazaHwus/
M.A. 3akupoB. — Hmwxknekamck: HXTU, 2015.— 48 c. — 43 3k3. (B YHUI] 43

HXTH).

4. 3akupos, M.A. IIpoekTHpoBaHuE TEXHOJIOTUYECKHUX MPOLIECCOB COOPKH U
00pabOTKM MOBEPXHOCTH J€Tajel B MalIMHOCTpOeHUHU: MeToJ. yKazaHus K
NpaKT. 3aHATHAM U KOHTpoibHbIM padortam./ Coct.. M.A. 3akupos. O.H. 66
Tapabapun. — HiwkHekaMckuit xuM. TexHos. uH-T (punman) ®I'BOY BIIO
«KHUTY», 2014. —38 c. — 66 3k3. (B YHUI] HXTH).

5. 3akupoB, M.A. MammHsl 1 anmnapatsl Hedrerazonepepadorku. Yacts 2: 40
yueb. nmocodue/ M.A. 3akupos, D.B. Ocumnos.- Huxuaekamck: HXTU, 2016.-
155¢c.

6.2. lonoJHUTeJbHASI JIUTEPaTypa
B kauectBe  JOMOJHUTENBHBIX  HWCTOYHHKOB  HMHGPOpMAIIUU  PEKOMEHIYeTCs
HCIOJIb30BATh CIEAYIOLIYIO JIUTEPATYpPy:

I[OHOJIHI/ITG.]II)HLIC HCTOYHHUKH l/lH(l)OpMalII/II/I Koi-Bo 3Kk3.

1 ABEpbSHOB, n.0. Texnonorus MaIIMHOCTPOEHUS.
BricokoaHepreruueckue 1 KOMOMHUPOBAHHBIE METObI 00paboTKU: YuebHoe
nocobue/ U.0. ABeppsnos, B.B. Kirennkos. — M.: ®opym, 2011. — 304 c.: ni.
— PekomennoBano YMO — 255k3. (8 YHUIL HXTH).

2. lTlonmkapoB, W.M. Pacuerbl MammH W anmapaToB XHUMHYECKHX
IPOM3BOJICTB U HedrerazonepepadoTKy (mpuMepsl U 3a1aun): yued. mocodue /
U. U. [lonukapos, C. U. Ilonukapos, C. B. PaukoBckuii. - M.: Anbda-M,
2008. - 720 c.: ni1.
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http://e.lanbook.com/book/71755
http://e.lanbook.com/book/67470

3. Tensaxos, D.111. TexHonOrMYeCKHe MEYH XUMUIECKUX, HEPTEXUMUUECKUX
U HedTerazonepepadaTbBalONIMX MPOU3BOACTB: yued. mocobue/KI'TY ; cocr. 59
D.I. Tenskos, M.A. 3akupos, C.A. Bunoxun.- Kazans: KI'TY,2008.-104 c.

4. I'mnpmanoB, X.X. MamuHsl U annapatbl XUMUYECKUX MPOU3BOJACTB U
HedTenepepaboTku: yueOHoe mocooue/X.X. T'mnbpmanoB, M.A. 3akupos. 80
Hwmxuexamck: HXTHU, 2013.-128 c.

5. 3akupoB, M.A. KoxyxoTpyOuarble TeriooOMeHHbIe anmnaparsl. Y.2:
METO/JI. YKa3aHUsl K KypCOBOMY U JUIZIOMHOMY MPOEKTHPOBaHHI0/cocT.M.A. 19
3akupos, M.I". I'apunos, X.X.I'unemanos; HXTH.- HwkHekamck:
HXTW,2012.-44 c.

6. [lonukapos, 11.11. KoHcTpynpoBanue u pacyer 3J€MEHTOB XMMHUYECKOTO
obopynosanus: yueOnuk/ U.W. INonukapos, C.U. Ilonukapos.- M.:Anbda- 102
M,2010.-382 c.:ui.

7. Ilonukapos, U. U. KonctpynpoBaHue 1 pacder 3JeMEHTOB XUMUYECKOTO
obopynosanus/ [Tonukapos U. 1., Xomenko A.A., C.U. [Tonnkapos. — 1 (CD-ROM).
Kazanp: KI'TY, 2011.- 1 snextpon. onr. nuck (CD-ROM).

6.3. DJeKTPOHHbIE HCTOYHHUKHN HH(OPMAIIUH
[Ipy moaroroBke K caadye rocydapCTBEHHOIO 3K3amMeHa W sl BbinosHeHus BKP
PEKOMEH/TYETCSl UCTIOJIb30BAHKE CIEAYIONMIUX IEKTPOHHBIX HCTOYHUKOB HH(POPMAIUU:

1) Dnexrponnsiii karamor YHULL KHUTY. — http://library.kstu.ru/
2) ObC «Knuradona» -http://www.knigafund.ru
3) ®enepanbublil moptan «Poccuiickoe odpazoBanue» http://www.edu.ru;

4) denepanbHBIA TOPTAT HHPOPMALIMOHHO-00Pa30BaTEIBHBIX PECYPCOB
http://www.fcior.edu.ru;

5) Unpopmanmonnas cucrtema «EarHOE OKHO TOCTYIa K 00pa30oBaTeIbHBIM pecypcam»
http:/window.edu.ru.

CoriacoBaHo:
3aB. OTIEIOM Bbamamosa M.B.

1o OMOJIMOTEYHOMY
00CITyKUBaHUIO

7. TunoBble KOHTPOJIbHBIE 32 aHNs UJIH HHbIEe MaTePUAIbl, HEOOXOTUMbIE /IS OLEHKHU
pPe3yJbTaTOB OCBOEHHSI 00pa30BaTeIbHOI MPOrpaMMbI

7.1 IlepeyeHb BONPOCOB K ca4e rocyAapCTBEHHOI0 IK3aMeHa

7.1.1 KonTpojabHbie BONMpochl no aucuuninne «<kKoHcrpyupoBanue u pacuer 3JieMEHTOB
000py/10BaHUS OTPACTIH»
1. Omnpenenenue OOOJTOYKHM BpAIICHHs, CPEIUHHON MMOBEPXHOCTH, MEPBOTO U BTOPOTO
paauycoB KPUBU3HBI.
2. [ToueMy BHyTpeHHUE CHUJIBI U MOMEHTHI, JICUCTBYIONINE HA BEPXHIOIO U HIKHIOIO TPaHU
JJIeMEeHTa 000JI0YKH, UMEIOT B 00IIEeM cydyae MpUpAIICHHE B OTJIMYKE OT CUJ M MOMEHTOB,
JEHCTBYIOIMMX Ha OOKOBBIC TPAaHU?


http://library.kstu.ru/
http://www.knigafund.ru
http://www.edu.ru;
http://www.fcior.edu.ru;

3. Kak Beigensiercss aneMeHT 000109ku? CUIbl 1 MOMEHTHI, JCHCTBYIOIIHUE Ha SJIEMEHT
000JIOYKH, TPUpPOJAa HMX BO3HUKHOBEHMS, pa3MmepHocTu. Iloyemy B oOmem ciyuae
nepepe3bIBaloIre CUIIbl BOZHUKAIOT TOJIBKO Ha BEpXHEH M HI)KHEU I'paHsax 3JIeMeHTa?

4. HanpsokeHus, BbI3bIBa€Mble BHYTPEHHUMH cujlaMd W MoMeHTamu. [loyemy mnpu
ONpPE/ICIICHUH HANPSDKCHUM S, W S, MEpe]l HANPSHKCHUSIMA S M S ¢ CTaBATCS IUIIOC U
MUHYC?

5. CymHocTh 6€3MOMEHTHOM TEOPUHU pacueTa TOHKOCTEHHBIX 000JI0UeK.

KakoB ¢Qu3udeckuii CMBICT MMOCTOSIHHOW WHTETPUPOBAHMSI B YpPaBHEHUM PaBHOBECHS
30HBI?

6. CuiIbl U1 MOMEHTBI, IUCTBYIOIIME HA JIEMEHT 000JI0UKH, IPUPOJIa UX BO3HUKHOBEHHUS
U pa3sMepHocTH. BpIOOp cucTeMbl oceii koopauHaT. HampspkeHus, BBI3bIBA€MBIC
BHYTPEHHUMH CUJIaMH U MOMEHTaMHU, IEUCTBYIOIMMHU Ha 3JIEMEHT 000JI0UKH.

7. CymHocTh KpaeBod 3anayd. [IpyurHbI BO3HUKHOBEHHUS KpaeBbIX CHJII U MOMEHTOB
(0OBSICHUTH HAa KOHKPETHBIX MPUMEPAx) U XapakTep UX ACUCTBHS MO JUIMHE 000IOUYKH.

8. Kak Boimensgercd »dieMeHT 000J04Yku? BBIBOI OCHOBHBIX COOTHOIIEHHM IS
reOMETPUYECKUX TapaMeTpoB djemeHTa. Kakue [gomyuieHus JeiaroTcsi MpU  BBIBOJIE
ypaBHEHUI paBHOBECHS CHJI U MOMEHTOB, JICCTBYIOIIMX HA 3JIEMEHT 000JI0YKU ?

9. CpaBuuTenbHasE XapakTepUCTUKAa OE3MOMEHTHOM W MOMEHTHOW Teopwii pacuera
TOHKOCTEHHBIX 000JI0UEK.

10. Ompenenenue 000JOYKM BpALIEHUS CPEAMHHOM MOBEPXHOCTH, OCECUMMETPHUYHOMN
Harpy3KHu.

11. DnemeHTBl TOJCTOCTEHHBIX COCYAOB BbicOKOro pnaBieHus. Koaddumment
TOJICTOCTEHHOCTH. ODCKHU3 IIEIbHOKOBAHOTO KOpIyca C IUIOCKMM JHHUILIEM M KOHUYECKUM
danmem.

12. DneMeHT TOJICTOCTEHHOW MUIUWHApUYecKoi obeuaiiku. Ero reomerpus. Hampsiokenus,
NEHCTBYIOIIME 110 TPaHSM AJIEMEHTa MPU BHYTPEHHEM JaBlIeHUU cpeibl. X HampaBieHus u
pacopeneieHre IO TOJIIMHE CTeHKU. Pasznuyue B HampsyKEHHOM COCTOSHHHM MEXAY
TOJICTOCTEHHBIMU U TOHKOCTEHHBIMH LIWJIMHIPAMU.

13. Pemenne cuctembl AByX JuddepeHUnaTbHbIX YpaBHEHUH HaNpsOKEHUH JUist
TOJICTOCTEHHOM UMJIMHAPUYECKON oOedailku Mpu BHYTPEHHEM JlaBlieHUU. [ paHUYHbBIE
ycioBus. @opMyIIbl ISl TAHTCHIIMAIBHBIX U PaJUaIbHbIX HANPSXKEHU B UIUHAPE.

14. VpaBHeHUsT paBHOBECHS OCEBBIX CHJI, JEUCTBYIOIIMX Ha 30HY TOJCTOCTEHHOM
WTHHIPUYCCKON 0o0evailku Mpu JaBiICHUU cpenbl. (30HA — 4YacTh IWIMHIpA C JIHUIIEM,
OTCCUCHHAsl IUIOCKOCTBIO, TEPHCHIUKYSIPHOW K ocu cocyaa). OmnpenencHue OCEeBBIX
HANpsDKEHUH OT BHYTPEHHETO NABJIEHUS U 3II0pa UX PacCHpelNeeHHs MO TOJIIWHE CTEHKH
I OJHOCIIOMHOTO W MHOTOCIOMHOro cocyaa. OceBble HampsbKeHUsT OT Iepenaja
TEMIEPaTyp MO TOJIIMHE CTEHKH.

15. KoHCTpyKIHs ¥ c1OcOOBI M3TOTOBJICHHS TOJICTOCTEHHBIX MMINHIPUYECKIX KOPITYCOB
BBICOKOTO JaBJICHUA: LIEJIbHOKOBAHHBIX, IITAMIOCBAPHBIX, MHOTOCIOMHBIX PYJIOHHBIX U
MHOTOCJIOMHBIX C KOHIIEHTPUYECKU PACTIOJI0KEHHBIMU CIIOSIMHU.

16. W3meHeHne  HAaNpsDKEHHOTO — COCTOSHMSL — MaTrepuaiga  TOJCTOCTEHHOTO
LWIMHIPUYECKOTO KOpIlyca IpU IIOCTEIIEHHOM IIOBBILIEHUM JaBJIEHHWS B HEM. 30HBI
IUTACTUYECKUX U YIPYTUX JedopMaliuii.

17. VYkpemneHue OTBEPCTHH B LMIMHAPUYECKHUX, CHEPUUYECKUX U DIUIUNTUYECKUX
3JeMEHTax amnmnapara.

18. KoHCTpyKIMM  DIIUOTHYECKHMX U chepudecKkux (oTOOpTOBaHHBIX U
HEOTOOPTOBAHHBIX) THUII. VX MOIOKUTEIBHBIC U OTPULIATEIIBHBIC OCOOCHHOCTH.

19. OcHoBHBbIe TUNBl (HIAHIEBBIX COECIWHEHUN, NPUMEHSIEMbIE B XHUMHUYECKOM
anmnapaTocTPOEHUH.

20. Pacuer anmapaToB Ha BETPOBYIO Harpy3ky. OmnpeaeneHue BeTpOBOM Harpy3KH.



21. KOHCTPYKIIMH OMOpP BEPTUKAIBHBIX M FOPU30HTAIBHBIX IIMIMHAPUYECKUX arlapaToB
(mpuBECTH ICKU3BI).

22. Pacyer anmapaToB Ha BETPOBYIO Harpy3Kky. OnpeneneHre BeTpOBO Harpy3KH.

23. CaMOIIEHTpHpPOBAaHHUE BPAIIAIOIINXCS BajOB C OJHUM W HECKOJIBKUMH JIHCKAMH.
Br16op paboueii ckopoctu Bpaiienus. JKecTkie u THOKUE Babl.

24, [TpuOnmxeHHbIE METOBI OIPEIeICHUsI KPUTHUECKUX CKOPOCTEH BpaIlleHus BaJIOB.

25. KpuTtndaeckne CKOpOCTH BpaIlEHHUs BAJIOB C IBYMsI H HECKOJIBKHUMH JIFICKaMH.

26. Kputnueckue CKOPOCTH BpallleHUS TSKEIOro Bajla IOCTOSHHOTO cedeHus 0e3
JIMICKOB, OTHUPAIOIIETOCS HA KOPOTKHE OMOPHI.

27. IlpubnmxeHHbI 3HepreTuueckuidi Meron Penes s ompeneneHUs KPUTHUECKHX
CKOPOCTEH BpaIlCHUsI BAIOB (CYIIHOCTh METO/A).

28. TloBeneHue BaJIOB W MAlIMH B IIEJIOM IPU KPUTHYECKUX CKOPOCTSIX BpAIICHUS.
Omnpenenenne KpUTHIECKON CKOPOCTH BPAILLICHHUS BAJIOB.

7.1.2. KontpoJibHble Bonpockl no aucuuimiude «Ilpoueccsl U annmapaTbl XMMHYECKOM
TeXHOJIOTHH»

1. Ilpeamer wu ocHoBHble 3amauun kypca [IAXT. Krnaccudukamuss XuMHKO-
TEXHOJIOTMYeCcKUX mpoieccos. [Ipenmer ruapasiauku. ['mapocTaTuka u ruipaBiuka.

2. OCHOBHBIEC CBOMCTBA JKUAKOCTECH (TE€Ky4ecThb, JIMIIKOCTh, IIOTHOCTh, YICIBHBIA Bec,
BSI3KOCTb, THApPOCTAaTHYECKOE aBiieHue). CBOWMCTBA M pPa3MEPHOCTH JIaBJICHUSI.

3. [IoTOK KHIKOCTH W €ro mapamMeTrpsl (KUBOE CEUCHHE, CMOYCHHBIN TEpUMET,
TUAPABIMYECKUN paJnyc, OKBUBAJICHTHBIA JuaMeTp, aOCOIIOTHAasT UM OTHOCHUTEIbHas
[IEPOXOBATOCTh CTEHKH, CPEIHss, JIOKaJibHAas, MIHOBEHHass M OCPEIHEHHAs CKOPOCTb,
MaCCOBBIH U 00BEMHBIN pacxo).

4. Buapl TEYCHUs JKUIKOCTH (CTAllMOHAPHOE W HECTAIlMOHAPHOE, PAaBHOMEPHOE H
HEpaBHOMEpPHOE, HAMOpHOE W OCE3HAIOPHOE Te4YCHHE). PeXUMBI JBHKCHHS KHIKOCTH
(mamMuHapHBIN, TepexoAHbl, TypOyneHTHbIN). Kputepuii PeitHonbaca. CtpykTypa
JaMUHAPHOTO U TYpOYJIEHTHOTO MOTOKA.

5. YpaBuenus Oananca. [IpocTpaHCTBEHHBI KOHTYp M BpeMeHHOM uHTepBai. [Ipuxon,
yXOJl, UCTOYHUK MU CTOK cyOctaniuu. Hakomnenue cyOcranmuu. PesympTaT mporecca.
OcHOBHOE 0aJlaHCOBOE COOTHOIICHUE.

6. [loreHnuansl mepeHoca CyOCTaHIIMM. 3aKOHBI MEPEHOCA CYOCTAHIIMH: BHYTPEHHETO
Tpeuust Hetotona, @ypeoe, | 3akon Ouka; ux GU3nYecKuit CMbICI.

7. YpaBHEHMs] KOHBEKTUBHOTO nepeHoca cyoctanuuu:. HaBre-Ctokca, @ypbe-Kupxroda,
®duka; uxX GU3NIECKUNA CMBICIL.

8. Maremarnueckoe u (HU3MUECKOE MOJEIHpPOBAaHUE. Y CIOBHS OJAHO3HAUYHOCTH. Teopus
noao0us. KoHCTaHTBI U HHBapHAHTHI TOA00US.

9. l'upponunamuveckoe  momodue.  Kpurepum  rupoAMHAMHYECKOTO0  MOA0OUS
Peiinonbaca, @pyna, Ditnepa, romoxpoHHocTH, ["anunes, Apxumena, nx GU3NIECKUI CMBICIT.
KputepuaneHble ypaBHEHUS ABWXKEHUS >KUIKocTH. OrmpeneneHue Tmepenanga JAaBiICHUMN
(ruapaBIMYECKOro COMPOTUBIICHHMS) TPYOOIPOBO/Ia K arrapaTa.

10. TeroBoe nmono6ue. Kpurepuu temnoBoro nogoous Oypee, [lexne, Hyccenbra,
[Ipanatns, ['pacroda; ux ¢uszudeckuit cmpica. KpurepuanabHble YpaBHEHHS TEIUIOOTAAYH.
OmnpeneneHne NOBEpXHOCTU TEIIONEPEIayH.

11. Maccooomennoe mnomobue. Juddysmonnsie kpurepun Dypwe, llekie,
Hyccenpra (IllepByna), Ilpanarns (LImuara); ux ¢usudeckuii cMbicia. KputepuanbHbIe
ypaBHEeHMsI MaccooTnauu. OnpesesieHrne MOBEPXHOCTH KOHTaKTa (a3.

12. OO0mue MOHATHUS O THUAPOJAMHAMHUYECKON CTPYKType MOTOKOB. CpenHee Bpems
npeOBbIBaHUS YaCTHUI] KUJIKOCTH B paboucii 3oue (P3) ammaparta. @yHKIMS pacrpenaeacHus



AJIEMEHTOB IOTOKA IO BpeMeHW ux mnpeObiBanus B P3. Mcnonb3oBanue Tpaccepa (METKH).
BbixoaHbIe KpUBbIC (KPUBBIC OTKJINKA).

13. W eanu3upoBaHHbIC MOJEIHM MOTOKOB (MOJICNb HICATBHOTO BBITCCHCHUS U
MOJICITh HICaILHOTO MepeMernBanus). CpeaHee BpeMs MpeObiBaHus U QYHKIMS OTKIUKA JUIST
MMB u MUII. Mar. oxuganue u aucrnepcus BpeMeHu npeosiBanus st MUIL.

14. CtpykTypa TOTOKa B pealbHbIX cucrteMax. Sdeeunas u nuddy3monHas
Mozenu. MaTemMaTH4ecKoe OINHMCAaHMEe, MapaMeTp, AHMCIEepCUss BPEMEHHM NpeObIBaHUS WU
npeaenbHbie caydan SAM u JIM. Ces3b mexay AM u JIM.

15. VYpaBHeHHE HEpa3pBIBHOCTH (CILIONIHOCTH) MOTOKA HMJIM IOCTOSHCTBA pacxoja
(MaccoBOro WM 00BEMHOT0) KUAKOCTH. 3aBUCUMOCTh CPEIHEH CKOPOCTH MOTOKA OT KUBOTO
CEYEHHUSI UJTU IUaMeTpa TPyObl IPU MOCTOSTHHOM PACX0/1€ KUIKOCTH.

16. VYpaBHeHue bepHymm 1 uAcanbHOM M BA3KOM XKUAKOCTH. ['eoMeTpuueckuit,
[bE30METPUYECKUAM, TUHAMUYECKUA W TIOJHBIA Harnop. DU3NYeCKUil CMBICH YpaBHEHUS
bepnyimnu u ero wienos. Ilorepsa Hanopa. Jluarpamma beprymm.

17. ['unpaBnmuueckuii  pacdyer TpyOompoBoma. Ypasuenuwe [lapcu-BeiicOaxa.
duznyeckuid cMbICT KO03(DPUIIMEHTa TUIPABIMUECKOTO TpeHHs. [Tk 30H CONMpPOTUBICHHUS.
XapaKTepuCTUKA CETH.

18. XapakTepucThKa HEOJHOPOAHBIX CHUCTEM U CIOCOOOB WX 0O0pa3oBaHUS U
paznenenus. CycneH3uu, SMyJIbCHH, NIEHBI, a3po30Ju. [IceBooxkuxKeHne u nepeMenBaHue
B JKMJIKOH cpene. I'paBUTallMOHHOE, IEHTPOOEIKHOE U dNEKTpUUecKoe ocakaeHue. OObraHOe
U 1IeHTpoOexkHoe (uiibTpoBaHue. MoKpoe nbuieylaBiIuBaHue.

19. ['paButanimonHoe ocaxaeHue. J[Bwxkymas cuna mporecca.  CKOpoCTh
CBOOOJIHOTO U CTECHEHHOTO OCaKJeHHs. JlIOCTOMHCTBA M HEJJOCTATKU OTCTAHMBAHMS.

20. LlenTpobexnoe ocaxaecHue. DakTop paszneneHus: (UEHTPOOCIKHBIA KPUTCPHil
®pyna). OTiHyKe MUKIOHOB OT OCAAUTESIBHBIX ICHTPUDYT.

21. OunbTpoBanue. J[pmwkymias cwia mporecca. CrnocoObl co3laHus Iepenaaa
naBiaeHuil. Pexumbl uw Buasl ¢uibTpoBaHus. Craaum ¢uiabTpoBanus. lleHTpoOexHOe
¢unbTpoBanue. OCHOBHOE ypaBHEHHE (PUITLTPOBAHMUS.

22. OcCHOBHbIE ~ 3aKOHOMEpPHOCTH U  [PUMEHEHUE  ICEBIAO0KUKEHHOTO
(«xursmero») ciost. IlepBast 1 BTOpast CKOPOCTH TICEBI00KHIAIONIEro arenTa. JlocTonHCcTBa
n Hepocratku KC.

23. [lepememnBanne B kuakod cpeae. MHTeHCHUBHOCT M 3(()EKTUBHOCTD
nepemennBanus. CriocoOsl iepeMentuBanus. [lepemernmBanue MeXaHUMYECKUMH MEITaIKaMu
(;ToTIacTHBIMH, TIPOTIEIUICPHBIME U TYPOUHHBIMH).

24. CymHocTs TemiooomeHa. JBrkyias cuia mnpoiecca Teriooomena. OCHOBHBIE
CrocoObl MepeHoca TeIIOBOM SHEpruM (KOHAYKIWS, KOHBEKIUS, u3ydeHHUe). [1oaHBIA |
YACNbHBIA TEMIOBOM TMOTOK. Temnoornaya u Temionepeaadya. OCHOBHBIE TEIUIOBBIE
IIPOLIECCHI.

25. OcHOBHBIE TeMIlepaTypHblE CXEMbl M YypaBHEHHUs TeIJIoBOoro OajnaHca.
VY nenpHBIE, MACCOBBIE TEINIOEMKOCTB, TEIUIOTHl MCHAPEHUS M KOHJCHCALNHU, UX (PU3HUECKUI
CMBICII.

26. Tennonepenaya yepe3 MHOTOCIONHYIO IJIOCKYHO CTEHKY. OCHOBHOE YpaBHEHHUE
teruionepenayd. Koo puiuenTsl TemnooTaayy, TEmonepetadd U TeIIONPOBOJHOCTH; UX
(U3UIECKUNA CMBICT.

27. ['peromue u oxJjakaaroIliyue TEMJIOHOCUTENH; UX JOCTOMHCTBA U HEJIOCTATKHU.
TemooOMeHHas ammaparypa. KoxyxoTpyOHBIH —TeriooOMeHHbIH —ammapatr (0JHO- |
MHOT'OXOJIOBOH).

28. Cymnocts MaccooOMeHa. OCHOBHbIE MacCOOOMEHHbIE Mpolecchl. JBrKyias
cuina macconepenaud. [lomueiit u yaenbHbid 1ud@y3roHHbIl MOTOK. OCHOBHOE ypaBHEHHE



Macconepeaur. KoaghuuueHTsl MaccooTaaunm U Maccorepeaad; uX (PU3ndecKuil CMBICII.
®da30BoE paBHOBECHE.

29. CymHocth neperonkd. OTHocuTenbHas Jiertydyecth koMrnoHeHToB. HK u BK.
Juctumiat u kyOoBbIf ocTaTok. 3akoHbl Payns u [lansrona. IlepBriii 3akon KoHoBanosa.
Juarpammbl  (pa3oBOro paBHOBECHs: JaBJICHHE-COCTaB, TEMIIEpaTypa-CocTaB, COCTaB U
COCTaB-COCTaB.

30. CymHocts  pekTudukanuu. Temro- ©W  MaccooOOMEH Ha  KOHTAaKTHBIX
ycrpouctBax. KIIJ[ tapenku. TeopeTnueckas U J€MCTBUTENBHAS TapPEIKA.
31. Cxema pekTU()UKAITMOHHONW YCTAaHOBKU. YKPEIUISIOMAs W HCUEPIBbIBAIOIIASL

4acTH KOJOHHBI. BiusHue ¢ierMoBoro 4mcia Ha TMOKasaTeid peKTH(UKAnud (4eTKOCTh
paszeneHusi, pa3Mepbl KOJOHHBI, PACX0/Ibl TEIUIOHOCUTEIIEH, MPOU3BOIUTEILHOCTD KOJIOHHBI).

32. Cymrocts abcopbuuu. Ousndeckas abcopOius u xeMocopouusi. AGCOpOTUB U
abcopbent. Jlecopbuusi. 3akonsl ['enpu u JlampToHa. 3aBUCUMOCTh PACTBOPUMOCTH Ta3a B
YKUJKOCTH OT TeMIepaTyphl U AaBjieHus. Cxema aOCOpOLMOHHON YCTaHOBKH.

33. CymHOCTh UM NpUMEHEHHE 3KCTpakiuu. CXema SKCTPaKLIMOHHOW YCTaHOBKH.
KoahdpunmenTs! pactpeneneHus 1 pa3ieieHus (CeIeKTUBHOCTH).
34. Cymnocts cymku. CrnocoObl cymku. @OopMbl CBSI3W BJIard C MaTepHaIOM.

CymniibHbie areHThl. Cxema 0JIHO30HaJIbHOW KOHBEKTUBHOM CYIIUJIKH.

7.1.3. KoHTpoJ/IbHbIE BONPOCHI N0 JMcUMILINHE «TeXHOI0rusi MAIIUHOCTPOEHUSI»

1. W3zpgenue MalIMHOCTPOEHMSI M €r0  DJIEMEHTBHI. M3JEIHMS  OCHOBHOTO U
BCIIOMOTATEIBHOTO MPOU3BOICTBA. BUbl n3nenuit: aeranp, cOOpoyHas €AMHMIIA; KOMILIEKC;
KOMILJIEKT.

2. Tlpou3BOACTBEHHBII M  TEXHOJOTHMYECKHH TMpolecc B  MaIIMHOCTPOCHHH.
[Ipon3BoacTBEHHAs CTPYKTypa MPEANpUsATHs. paboyee MECTO; MPOU3BOJACTBEHHBIN y4acTOK;
1ex; 3aBOojI.

3. CTpyKTypa TEXHOJIOTHYECKOro Mpoliecca: oneparus, nepexo, Npoxo, MprUeMm.

4. OCHOBHBIE XapaKTEPUCTUKHA MAIIMHOCTPOUTEIBHOIO IPOMU3BOACTBA. IPOrpaMMa
BBINyCKa; KO3(QPUIUEHT 3aKperuieHus onepaiuii. PUTM U TakT BbITyCcKa U3EIHM.

5. Bunel mnpou3BOACTB: eAMHMYHOE; cepuiiHoe, MaccoBoe. WX cpaBHUTEIbHAS
xapaktepuctuka. [lpuHnunbl koHueHTpamuu u nuddepennumanuu onepanuii. [lorounoe
IIPOU3BOJICTBO.

6. [lepcniekTUBHBIE BUABI IPOU3BOACTB B MAIIMHOCTPOEHUU. ['MOKue Mpou3BOICTBEHHbIE
cuctembl (I'TIC). Bumsr I'TIC: ruOkuii mpoM3BOACTBEHHBIH MOAYJb; pPOOOTU3UPOBAHHBIH
TEXHOJIOTUYECKUI KOMIUIEKC. ABTOMAaTU3UpOBaHHbIe cucTeMbl o0ecrieueHus [TIC.

7. ITpoMbInieHHbIE pOOOTHI, UX Ha3HAUYEHUE U KJIacCU(PUKALIUS.

8. Ilonsatue o kadectBe mnponykuuu. KBamumerpus. [lokazatenu kayecTBa, METOIbI
OIpEJIEJICHNs IT0Ka3aTeNIel KauecTBa U3IEIHs.

9. basupoBanue 1 6a3bl B MAaIIMHOCTPOCHUU. OCHOBHBIE 3JIEMEHTHI TEOPUU Oa3UPOBAHMUS:
CTereHb CBOOOABI U3JENHs; MPABUIIO IIECTH TOYEK.

10. Bunbl 1 koMIieKThl 06a3. YcnoBHOoe 0003HaueHne 6a3 Ha cxeMax 00padoTKHu.

11. KoHCTpYKTOpCKHE, TEXHOJIOTHYECKHE, U3MEpUTEIbHbIE 0a3bl. [IpaBuiia U MpUHIUITBI
BbIOOpa 0a3. [IpuBecTu npumepsl 0a3UpOBaHUS PA3TUYHBIX BUJIOB 3arOTOBOK.

12. TTorpemHOCTh YCTaHOBKH U 0a3upoBaHus. COCTaBISAIOUIME MOTPEITHOCTH YCTAHOBKHU
U 0a3MpOBaHUS, METOBI UX ONPENEICHUS, IyTH CHIKEHUS.

13. Tounocts 00paboTku. XapaKTepUCTUKA TOYHOCTU: aOCOIIOTHAS M OTHOCUTEJIbHAS
NOTPeIHOCTh. [[pon3BOACTBEHHBIE TOTPEITHOCTH 00PaOOTKH.

14. TlorpemHoCTH OT YHOpPYyrux AegopManuii B CHCTEME CTaHOK-TIPHCIIOCOOJIEHNUe-
MHCTPYMEHT-3aroToBka. [loHsATHME IKECTKOCTM M MOAATIMBOCTH CHCTEMBbl. Pacuer



MOTPEIIHOCTEN OT ymnpyrux naedopManuii A pa3IudHbIX CIy4aeB >KECTKOCTH SJIEMEHTOB
CHUCTEMBI.

15. IlorpemHOCT, OT pa3MEpPHOr0 H3HOCA HMHCTPYMEHTA. XapakTep NPOSIBICHUS U
METOAMKA OMPEACIICHHS BETUYMHBI pa3MEPHOTO U3HOCA.

16. Tounocth pasmepoB. [lapameTrpsl TOUHOCTH pa3MepoB U coenuHeHui: EpunHas
CHUCTEMa JIONYCKOB M MOCAJI0K; KBAJIUTEThl TOUYHOCTH; CHUCTEMa OTBEpPCTHUS; CHCTEMa Baa.
YcnoBHbIe 0003HAUCHHMS JIOMTYCKOB U MOCAI0K HA YepTekax.

17. TounocTh (GOPMBI U PACTIONOKEHHUS MOBEPXHOCTEH. O003HAUEHUE TOMYCKOB (POPMBI
Y PACIIOJI0KEHUS TOBEPXHOCTEN HA YepTEKaX U3ICIIUM.

18. IloHaTHE O MIEPOXOBATOCTH MOBEPXHOCTU. OCHOBHBIE TapaMEeTPhl IIEPOXOBATOCTH,
METOMKA OMPEACIICHHS; YCIIOBHOE 0003HAUCHUE HA YePTEKaX U3ICIIUM.

19. [lenu w 3amaum TPOEKTUpOBaHUS TexHojoruueckux mporeccoB (TII) oOpaboTku
uwnenuii. Buasl TII: enuuudHbli 1 yHUGUUIUPOBAHHBIN; TUIIOBOM U TpymnmnoBoi. McxomHble
JTAaHHBIE U TIOCIIeIOBATEIbHOCTD ATanoB npoektupoBanus TII. OcHOBHAs TOKyMEHTaIHs.

20. [Tousitue o TexHoMOTUYHOCTH KOHCTPYKIUH u3nenust (TKU). OCHOBHBIC MPHHIIUIIBI,
U TipaBuiia 00pabOTKH KOHCTPYKITUH U3/ENIUS Ha TEXHOJOTUYHOCTD. [IpuBecT nmpumMepsl.

21. BriOop BuIa 3arOTOBKH U CIOCO0a €€ TMOMy4YeHHUs. JIUThEe, 00pabOTKa JaBJICHHUEM,;
KOMOWHHUPOBAHHBIE METOJBI MOJYyUYCeHHsS U3 MeTallioB. CrenuaibHbIle METOJBI: MOPOIIKOBAs
METAJLTyprHsi; MaTEpUalibl HA OCHOBE IJIACTMACC; KOMIIO3UIIMOHHBIE MAaTEPUAIIBI.

22. Tlpunycku Ha 00paboTKy. Pacuer coCTaBiSIOMIMX MHUHHUMAIBHOTO MPHITYCKa MPHU
00paboTke neTayel pa3andHbIX Gopm.

23. OCHOBBI TEXHUYECKOTO HOPMHUpPOBaHUsA. MeToInKa pacdera BUOB U COCTABIISIOIINX
HOPM BPEMEHU Ha U3TOTOBJICHHUE JETAIN U TApTHH u3aenuil. HopMbl BIpaOOTKH.

24. Pexum pesaHusi. HasHaueHuMe W TOCJIEIOBATENBbHOCTH pacyeTa COCTABJISIOIIUX
pexuMa pezanusi. BeIOop MOIITHOCTH CTaHKA.

25. TexXHUKO-DKOHOMHYECKHE IIOKA3aTeId W3TOTOBJICHUSA W3IEIWil. BUIBI U METOHbI
pacuera cebecTOMMOCTH u3enus. Beioop ontuMansHOTO Bapuanta 00paboTKH.

26. HazHaueHne v BUbI MPUCTIOCOOJICHHH 11 MEXaHUUECKOW 00paboTKH U3IETHH.
TpeGoBaHus, MpeabsBIsieMbIe K TPUCTIOCOOIeHUsIM. OCHOBHBIE 3JIEMEHTHI TPUCTIOCOOICHUH.

27. YcTaHOBOYHBIE DJIEMEHTHI MPUCTIOCOOJICHHI TSI MEXaHUYECKOM 00paboTKu AeTasnei.
Martepuansl, 06J1acTh IPUMEHEHHUS.

28. 3akperuieHue 3aroTOBOK M 3a)KHMMHbIE YCTPOICTBA MPUCIIOCOOTIEHUIA.

29. DneMeHThI MPUCIIOCOOICHUH 711 HAalPaBIICHUS U KOHTPOJIS pabouero HHCTPYMEHTA.

7.2 Ilepeuennb pexkomenayembix Tem BKP

1 O6opynoBanue y3iia peKTUPUKALMA METAHOJIBLHOTO (hOopMaIMHA

2 O6opynoBaHue y3ia cTaOMIN3aM1 HeCTa0OMIbHONW HAQThI

3 O6opynoBaHue y3i1a BblICJIEHUS TUPAHOBON (paKkuuu

4 O6opynoBaHue y3ia BbIIACICHHUS TETPaMEepOB MPOIUIEHA METOIOM PeKTH(PUKALIUN
5 O6opynoBanue y3ia peKTu(UKAUN JUBUHUIIA OT YIIEBOAOPOAHBIX (hpaKIuii
6 O6opynoBanue y3iia OCYIIKH TIUKOJIEBOTO PacTBOpa

7 O6opynoBanue y3na peKTuuKanuu 0yTaH-MeHTaHOBOU (paKkuuu

8 O6opynoBaHue y3J1a BBIJICICHUS OKUCH dTUJICHA

9 O6opynoBanue y3ia cTa0MIM3aA HEeCTAOUILHOTO OEH3MHA

10 Ob6opynoBanue y3ia perenepanuu MDA

11 Oo6opynoBanue y3Jia MPUTOTOBJICHUS KaTATUTHYECKOTO KOMILIEKCa

12 Ob6opynoBanue y3na peKTU(UKAUN U OYUCTKH ITHIICHA.

13 O6opynoBaHue y3i1a BBIJCICHUS CTUPOIA-PEIUKIa

14 Ob6opynoBanue y3na peKTu(UKAUN a3€0TPOIa TPUMETUIKApOUHOIIA



15
16
17
18
19
20

21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40
41

GRE

46
47

48
49
50
51
52
53

55
56

57
58
59
60

OO6opynoBaHue y3ia BbIACICHUS] OKUCH MTPOIUIICHA

O6opynoBanue y3iia BBIICICHHUS TeKCAHOB BEICOKOM YUCTOTHI

O6opynoBanue Npou3BOJCTBa anbpa-onepuHoB ¢ppakuuit C8-C10
O6opynoBanue y3i1a peKTH(PUKAINH TPONaH-TIPONUIICHOBOM (pakiuu
OO6opynoBaHue y3ia BbIACICHUS TTIUKOJICH

O6opynoBaHue y3J1a OYUCTKU MAPOJIU3HOTO Ta3a

ObopynoBanue y3ia peKTu(UKAINKI U30MIPEHA-ChIPIA OT IUKIONECHTAANCHA U
MUTIepUIIeHA

O6opynoBaHue y3ia BbleleHHs] OyTEHOB BBICOKOM YMCTOTHI

O6opynoBanue y3ia BBIIACICHHS TOJUATKUIOSH301a

Oo6opynoBaHue y3/1a KOHASHCALMHU 3TUIOCH3051a U3 OTPabOTaHHOTO BO3yXa
O6opynoBanue y3ia MOArOTOBKH METAHOIBHOM IIUXTHI

OO6opynoBaHue y3na Jeruaparaliy OKUCH STHIICHA

O6opynoBanue y3ia peKTUPUKAIIA KyOOBOTO OCTaTKa ATHIOCH30J1a
O6opynoBanue y3iia peKTU(PUKAIINA BO3BPATHOTO U300yTHUIICHA
O6opynoBanue y3na pasaeneHus OyTaaueHa OT TSDKENbIX YIJIeBOIOPOJIOB
OO6opynoBanue y3iia BBIICICHHS THIPOTeHU3aTa

Ob6opynoBaHue y3ia cuHTe3a NPOCThIX nonndpupos Mapku [111-4202-25-301L1
O6opynoBanue y3iia peKTH(PUKAINH H30TICHTAaH-TOIYO0IBHON (pakiuu
O6opynoBanue y3ia pa3eleHnus HeCTaOUILHOTO OEH3UHA

O6opynoBanHue y3iia BCTIOMOTaTeIbHOW KOTEITbHON BHICOKOTO TaBJICHUS
ObopynoBaHue y3i1a BblAeNIEHUsI OEH30J-TOIYOJIbHON (paKkuuu
ObopynoBanue y3i1a abCopOIMH METaHOJIBHOTO (opMaIlHA

OO6opynoBanue y3iia BBIIEICHUS MOHOATKIIIPEHOa

OO6opynoBaHue y3ia Jiera3aluy 1 CHHTe3a CHHTETHYECKOT0 KaydyKa
O6opynoBanHue y3J1a JeruApUPOBAHUS dTUIOCH30I1a

O06opynoBanue y3ia BblACICHHS yIi1eBoa0poa0B Cs U3 n300yTaH-n300yTUICHOBON
bpaxuuu

O6opynoBanue y3J1a OYUCTKU U300yTaH-U300yTHUIICHOBOM (PpaKIiuu
OOopysoBaHKe y371a BBIJCICHUS THAPOreHU3aTa (3aMeHa KJIallaHHbIX TapesioK Ha
Tpareleu1aibHbIC)

Ob6opynoBanue y3na BblaeneHus OyTaaneHa u3 OyTaH-IIeHTaH-TeKCAaHOBOU (pakiuu
O6opynoBanue y3ia BBIICICHHS dTHIOCH30Ia-peKTU(UKATa

O6opynoBanue y3i1a BbIACICHUS TUPAHOBON (Ppakiuu U3 JUMETHIINOKCaHa-BO3BpaTa
O6opynoBanue y3ia pa3iejcHus: n300yTaH-0yTaHOBOM (PpaKiuu
O6opynoBaHue y3j1a OYUCTKH U30MPEH-U300yTUIICHOBOM (paky OT KapOOHAJIbHBIX
COCIMHEHI

Ob6opynoBaHue y3ia peKTU(UKAIUN KEPOCUHOBOH (ppakiuu

Oo6opynoBanue y3ia pektudukanu ppakuuu C2 - C4

O6opynoBanue y3na abcopOLMU OTAYBOYHBIX ra30B

O6opynoBaHue y3i1a BblAeNIEHUS TPONIaH-0yTaHOBOH (ppakiuu

OO6opynoBaHue y3ia ruApUPOBAHUS CEPHUCTBIX COCIMHEHUI

OO6opynoBanue y3/ia OTHAPKHA XUMUYECKU 3arps3HEHHOM BOJIbI

OO6opynoBanue y3na perasu@uxanuy 1 O4YUCTKU 3TUIICHA

O6opynoBanue y3na pazaeiacHust Gpakiuu JIETKUX yrIeBOJI0POI0B
OO6opynoBaHue y3J1a BBIIEICHUS XJIOPMETHIIA U3 H300YTUIICH-XJIOPMETHIIOBOM
bpaxkuuu

Ob6opynoBanue y3ia BoiaeneHus ¢ppakmun Cs - Cs

O6opynoBaHue y3i1a BbIACICHUS IEHTAHOBON (PpaKIiu

O6opynoBanue y3iia BBIJEICHHUS OCTATOYHOTO H300yTHIICHA

ObopynoBanue y3ia pa3aeieHus OeHTona



61 O6opynoBanue y3na BoiaeneHus ¢ppakuuu Cy

62 O6opynoBanue y3ia MOTy4eHUs CTAOMIBHOTO OCH3MHA U3 HeCTAaOMIILHOTO
63 Oo6opynoBanue y3iia THAPOOYNCTKH CEPHUCTHIX HE(DTEIPOTYKTOB

64 O6opynoBaHue y3na pa3aesieHus: MeTaHOI-(hopMaInHa

65 OO6opynoBanue y3iia BBIICICHHUS N30IIEHTaHOBOH (pakiiuu

66 Ob6opynoBaHue y3ia pa3aesieHus TUBUHII-TIEHTaHOBOM (pakiu

67 O6opynoBanue y3iia pekTudukanuu OyTaaneHa

68 OO6opynoBaHue y3ia BblACICHHS alleTO(heHOHA

69 Oo6opynoBanue y3ia BIACICHIS N300YTHICHOBOH (DpaKium

70 Ob6opynoBaHue y3/1a BbIJEIEHUS] METHITPETOYTHIIOBOTO 3dupa

8 IIpouenypa oueHUBaHUS Pe3yJIbTATOB OCBOECHUSI 00Pa30BaTEIbHOI MPOrPaMMbl

[Ipouenypa olmeHUBaHUS pPE3yJabTATOB OCBOEHUS 00pa30BaTEIbHOW MPOTPAMMBI
BKJIFOYAET B ce0s OIIEHKY YPOBHS C(HOPMUPOBAHHOCTH

- o0mekynpTypHBIX (OK-1, OK-2, OK-3, OK-4, OK-5, OK-6, OK-7, OK-8, OK-9),

- oomenpodeccronanpubix (OITK-1, OIIK-2, OIIK-3),

- u npodeccuonanpubix ([1K-9, IK-10, ITK-11, I1K-12, T1K-13, I1K-14, T1K-15, TIK-
16, I1K-17, T1K-18)

KOMIIETEHITUH CTyIeHTa IPU cJlaye TOCYJapCTBEHHOTO SK3aMEHa U 3aIllUTE BBIMTYCKHOU
KBaJIN(DUKAITMOHHON paOOTBHI.

8.1 OuenuBanue pe3yabTaToB ocBoeHuss OOII npu caave rocyaapcTBeHHOT 0
IK3aMEHa

['ocynapcTBeHHBIN YK3aMeH TPOBOAUTCS B MUCHbMEHHON (hopMe 10 dK3aMEHAITMOHHBIM
ouneram, yTBEpXKIACHHBIM B COOTBETCTBYIOLIEM MoOpsKe. [IpogomKUTeNbHOCTh OITOTOBKH
Kk otBeTy coctaBisier 180 muuyT (3 yaca). Bce 3amanust B Ouiiere HOCST TEOPETUYCCKHIMA
XapakTep M, TakuM o00pa3oM, B pe3yibTaTe »dK3aMeHa CTYACHT MOJATBEPXKIAET CBOU
TEOpEeTUYECKUE 3HAHMS TI0 HanboJiee BaKHBIM, C TOUKHU 3peHus Oyayuiei npodeccuoHanibHON
JESITENIBHOCTH, YI4EOHBIM JUCIUILTHHAM.

Pe3ynpTaThl rocymapcTBEHHOIO 93K3aMeHa (QukcupyrooTrcs B Oamiax. OOmee
kosmdyectBo O0amtoB (100 6.) ckiIampIBaeTCs U3 pe3yabTaTOB OTBETOB Ha TPH BOMPOCA IO TPEM
JTUCUUIUIMHAM, COOTBETCTBEHHO:

1. KoHncTpyrpoBaH#e U pacyeT 3JIeMeHTOB 00opyaoBanus orpaciu (40 6.);

2. Texuomorust mamuHoctpoeHws (30 0);

3. I[Ipomecchl u anmapathl XuMudeckon Texnosoruu (30 6.).

Pe3ynpTaThl  rOCyJapcTBEHHOI'O ~ 3K3aMEHAa  3aHOCATCS  KaXIbIM  4YICHOM
TrOCYIapCTBEHHON 3K3aMEHAIIMOHHOW KOMHMCCHHM B JIUCT 3K3aMmeHaropa. [Ipu oOcyxiaeHun
pE3yIbTaTOB TOCYJIapCTBEHHOTO 3K3aMEHA MO KaXKJIOMY CTYACHTY 3aclylIMBAeTCs MHEHUE
BCEX WIEHOB T'OCYJapCTBEHHOW 3K3aMEHAIIMOHHON KOMHCCHUH, KOJUIETHAJIBHO OINpEesIeTcs
ypOBeHb C(HOPMHPOBAHHOCTH KOMIIETCHIIUN CTY/ICHTA U BBICTABIIAECTCS OICHKA.

[locne oKOHYAaHMS TOCYJApPCTBEHHOI'O »SK3aMEHa 3allOoJIHEHHbIE U TOJIMCAHHBIC
YJI€HaMHd TOCYJApCTBEHHON 5K3aMEHAllMOHHOW KOMHUCCHUHU JIUCThl 3K3aMEHATopa CAAI0TCs
CEKpETapIo roCyAapCTBEHHOM 3K3aMEHAIIMOHHON KOMUCCHH.



CIEAYIOIINX KPUTEPUEB OLICHUBAHUS KOMITETEHIIHI:

OHCHKa PE3YIBbTATOB CAAYH T'OCYAAPCTBCHHOI'O 3K3aMCHA MPOBOANUTCA C IPUMCHCHUCM

Ne /it

HanmeHnoBanue
KOMIIETEHIIHH

(rpyrst
KOMITETEHIIN)

Ilokazarenu OLICHHUBAHUA

Kpurepun onennBanms

MaxcumainbHbIi 0ant

OK-2, OK-3,
OK-4, OK-9

TEOPETH‘IQCKHC MmoKa3aTeJiu.

3Haer:.

OK-2

OCHOBHBIE 3TaITbl U
3aKOHOMEPHOCTH
HCTOPHYECKOTO PA3BUTHSA
obmiecTBa 11 QOPMUPOBAHUS
rpak1IaHCKOM MO3UIUU

3HaHne TCPMHUHOJIOTUN

OK-3

OCHOBBI SKOHOMHYECKHX
3HAHMH B Pa3NMYHBIX chepax
KHU3HE/ICSTEIIbHOCTH

3HaHWE TEPMHUHOJIOTHH U
(baxkTu4eckoro
Mmarepuana

OK-4

OCHOBBI IIPAaBOBBIX 3HAHHH B
pa3nuuHbIX chepax
JKU3HEAEATEIbHOCTH

3HaHNe TCPMHUHOJIOTUN

OK-9

IIPUEMBI OKa3aHHs NEepBOil
[IOMOILY, METO/IBI 3aIUThI B
YCIIOBHAX YPE3BBIYANHBIX
CUTyalun

3HaHNME TEPMHUHOJIOTHU H
(haKTHIECKOTO
Marepuana

[K-9

TEOPETH‘IQCKHC MmoKa3aTeJiu.

3Haer:.

CIIOCOOBI aHATU3a
TEXHOJIO'MYECKOro mnpounecca
Kak 00beKTa ypaBJiCHUA

3HaHME TEPMHUHOJIOTHU H
(haKTHIECKOTO
Marepuana

[K-11

TEOPETH‘IQCKHC MmoKa3aTeJiu.

3Haer:.

Croco0bl OpraHu3aIuu
PpaboTHI HCIIOTHHUTEIIEH,
MIPUHATHS YIIPABICHYCCKAX
penreHus B 001acTi
OpTraHW3aIie TPyAa U
OCYIICCTBIICHUH
MIPUPOIOOXPAHHBIX
MEPOIIPUATUIM

3HaHUE TEPMUHOJIOTHH U
(axkTu4eckoro
Marepuaa

[K-12

TEOPETH‘IQCKHC MmoKa3aTeJiu.

3Haer:.

MPUEMbI CHCTEMATH3ALUH U
00001IeHNsT HHQOPMAITIH IO
(hopMUPOBAHUIO U
HCIOJIb30BAHHIO PECYPCOB
MpEANPUATHS

3HaHKME TEPMHUHOJIOTHU H
(haKTHIECKOTO
Marepuana

[1K-14

TEOPETH‘IQCKHC MmoKa3aTeJiu.

3Haer:.

COBPEMEHHBIC METO/IbI
HCCIICIOBaHHUS
TEXHOJIOTHYECKUX MPOIECCOB
Y TIPUPOJHBIX CPEIl, B TOM
9rcyIe, C HCIOIh30BAHUEM
KOMIBIOTEPHEIX CPEACTB B
Hay4YHO-HUCCIIEJOBATENbCKON
pabore

3HaHUE TEPMUHOJIOTHH U
(akTu4ecKoro
MarepHaa




6 IK-15

TeopeTuueckue MNOKa3aTeJu.

3Haer:.

TEXHOJIOTUH IJIAHUPOBAHUS
OKCIICPUMEHTAJIbHBIX
HCCIIEJOBAaHUH, MTOTYYEeHUs,
00paboTKU 1 aHAJIN3a
TOJTYYCHHBIX PE3YJIbTATOB

3HaHME TEPMHUHOJIOTHU H
(haKTHIECKOTO
MarepHaa

7 I1K-16

TeopeTulleume MmoKa3aTeJiu.

3Haer:.

Kak moznenupoBats 3HEpro- u
pecypcocOeperaronue
IIPOLIECCHI B
MIPOMBIIIICHHOCTH

3HaHWE TEPMHUHOJIOTHH U
(axkTu4ecKoro
marepuana

8 IK-17

TeopeTulleume MmoKa3aTeJiu.

3Haer:.

OCHOBBI IPOEKTUPOBAHUS
OTIEIbHBIX CTAIUN
TEXHOJIOTHYECKHX MTPOIIECCOB
C MCIOJIb30BaHUEM
COBPEMEHHBIX
nH(pOpMaMOHHBIX
TEXHOJIOTUI

3HaHME TEPMHUHOJIOTHU H
(haKTHIECKOTO
Marepuaa

9 I1K-18

TeopeTulleume MmoKa3aTeJiu.

3Haer:.

[paBIJIa U TIPUEMBI
HPOCKTHPOBAHUS OTIAEIBHBIX
y3JI0B (anmaparos) ¢
HCIIOIb30BaHUEM
aBTOMATH3UPOBAHHBIX
TPHUKIIHBIX CHCTEM

3HaHUE TEPMUHOJIOTHH U
(axkTu4eckoro
Marepuaa

BCETO

100

IIpu ouenuBanuu
CJEYIOIINE [IKAJIbL:

PE3YyJIbTAaTOB CHAA4YU TOCYHAPCTBCHHOI'O 3K3aMCHA HPUMCHAIOTCA

KonuuectBo Oamnos,
YpoBeHb
MOJIYYCHHBIX Ha
Ouenka chOpMUPOBAaHHOCTHU
roCcyapCTBEHHOM .
KOMIICTEHITU I
IK3aMeHe

88-100 OTJINYHO BBICOKUIA

73-87 XOpOILIO XOpOoILIui
61-72 YIOBJIETBOPUTEILHO JIOCTaTOYHBIN

Jlo 60 HEYI0BJIETBOPUTETBHO HEJIOCTaTOYHBII

8.2 OuennBanmne pe3yabTaToB ocBoeHuss OOII na 3amute BKP

[Ipouenypa olmeHWBaHUS PE3yJbTATOB OCBOCHUS 00pa30BaTEIBHON IMPOTPaAMMBI

BKJIIOUAET B Ce0sI OLIEHKY YPOBHS C(HOPMHUPOBAHHOCTH

- oomekynsTypHBIX (OK-1, OK-5, OK-6, OK07, OK-8),




- oomenpodeccuonanpubix (OIMK-1, OIIK-2, OIK-3),

- u mpodeccronanpHbix ([1K-10, TTK-13)

CTyJIEHTa TPH 3alIUTE BBIMTYCKHON KBATM(DUKAITMOHHON PaOOTHI.

[Tpu 3amuTe BBIMYCKHOM KBAMH(DUKAIIMOHHON paOOThI OI[CHUBACTCS:

- coZiepKaHue BBIMTYCKHON KBaJIM(PUKAITMOHHON pabOTHI,

- opopmaenue paboTHI,

- IPEe3eHTAIMS BHITYCKHOW KBATM(UKAIIMOHHON paObOTHI Ha 3aIlUTE,

- OTBETHI Ha BOIIPOCHI.

Pe3ynpTaThl 3amUTBI BBITYCKHOM KBamU(UKAIMOHHON paboThl (UKCHUPYIOTCS B
oamtax. O6imee komuuectso 6amtos (100 6.) ckimaapIBacTCs U3 pacyuerTa:

- 50 6amnoB (50% ot o61eli oneHkH) olieHKa 3a coneprkanue BKP,

- 10 6anmnoB 3a opopmnenue BKP,

- 10 GansoB 3a AOKIJIA ¥ MPE3EHTALMIO BBIMTYCKHON KBaJIM(UKAITMOHHON paboTHl,

- 30 GatoB 3a OTBETHI HA BOTIPOCHI.

Pe3ynbraTel 3amuThl BBIMYCKHOW KBaNMH(DUKAIIMOHHOW PAaOOTHI 3aHOCATCS WICHAMH
rOCYapCTBEHHON 3K3aMEHAIIMOHHOW KOMHCCHM B JIUCTBI dK3ameHatopa. [Ipu oOcyxneHuu
pEe3yNbTaTOB 3aIlUTHl MO KaXJAOMY CTYICHTY 3aciyllMBaeTcs MHEHHE BCEX UWICHOB
TOCYapCTBEHHOW JK3aMEHAIIMOHHOW KOMHCCHH, KOJJICTHAIBHO OMPEACISeTCS YpPOBEHb
c(hOpMHUPOBAHHOCTH KOMITETEHIIUN CTY/IEHTA U BBICTABIISIETCS OIICHKA.

[Tociie okOHYaHMS 3aIUTHI BBIMTYCKHON KBATH(PUKAIMOHHOW pabOTHI 3alOTHEHHBIE U
NOJNMCAHHbIE  YIEHAMH  TOCYJapCTBEHHOH  HSK3aMEHAIlMOHHONW  KOMHCCHHM  JIHCTEHI
9K3aMEHaTOpa CIAIOTCS CEKPETapio rocy1apCTBEHHOM 9K3aMEHALMOHHON KOMHUCCHUH.

OreHKa pe3yabTaTOB 3aAIIUTHI BBITYCKHOW KBaTU(PUKAIIMOHHOW paOOTHI TPOBOAUTCS C
NPUMCHCHHEM CIICAYIOINUX KPUTEPUEB OIICHUBAHUS KOMITCTCHITUH:

IToxazaTemn HamnmeHnoBanue
Ne /it OLICHMBaHUS KOMIIETEHIIUN Kpurepuu onieHuBaHUS
(rpymimbI KOMITETEHIHIA)

MakcuMabHBIH
Oan

CoOTBEeTCTBHE CTPYKTYPHI
U CoZIepKaHus PabOTHI
tpeboBanusiM PT'OC u
METOJ. PeKOMEH LM
ITonHoTa U aKTyanbHOCTh
6ubnuorpaduaeckux
OIIK-1, OIIK-2, TIK-13 HCTOYHHMKOB U 5
AJIEKTPOHHBIX HCTOYHHUKOB
uHpOpMALUT
Conepxanue I'mybuna ananuza
BBIITYCKHOU OK-1, OIIK-1, IIK-13 HCTOYHHUKOB II0 TeME 5
KBaTH(PUKAIIMOHHOM HCCIICTOBAHMUS
1 paboTsl CoOTBeTCTBHE PE3yIBTATOB
OIIK-1, OIIK-2, IIK-10, BKP nocTtaBiieHHBIM IIeJTH 5
50 6am10B Y 3a7a4yaM
[MomHoTa M TITyOUHA
PACKPBITHS TEOPETUICCKOM
0a3bl pabOTHI, TEMAaTHKH
BKP B nenom
IIpakTnueckas
HaNpaBIEeHHOCTh pabOTHI
CaMoCTOSTeNbHOCTh
MOJIX0/1a B PACKPBITUU
TEMBI, HAJTHYHUEC
COOCTBEHHOW TOYKH 3pEHUS

OK-7, OIIK-2, TIK-13

OK-7, OIIK-2, TIK-13

OK-7, OIIK-3, TIK-10

OK-6, OIIK-3, IIK-13




OIIK-1, OIIK-2, TIK-10

CooTBETCTBHE
COBPEMEHHBIM
HOPMATHBHBIM MPABOBBIM
JIOKyMEHTaM

OK-7, OIIK-2, TIK-13

IIpaBunbHOCTH
BBITIOJTHEHHS PacyeTOB

OK-6, OIIK-2, TIK-10

OO60CHOBAaHHOCTh BBEIBOJIOB

Odopmenne BKP

10 6a10B

OK-7, OIIK-1, IIK-13

CootseTcTBHE
odopmIieHHs pabOTHI
TpeOOBaHUSAM
METOUYECKUX
pEeKOMEeHAaLMit

OK-7, OIIK-2, TIK-13

O6bemM paboTh
COOTBETCTBYET
TpeOOBaHUAM

METOOAUYCCKHUX
pEeKOMEHAALMI

OIIK-1, OIIK-3, [IK-13

B texcte paboThl ecTh
CCBUIKH HA ICTOYHUKH H

JIUTEpaTypy

OIIK-1, OIIK-3, [1K-13

CHHCOK HCTOYHHUKOB H
JUTEPATYPHI aKTyAJICH U
0(hopMIIEH B COOTBETCTBUH
¢ TpeOOBaHUAMU
METOMYECKHX
pEeKOMEeHAaLM

CopepxaHue KauecTBO
JIoKJIafa M opopMIICHHE
Ipe3eHTalui
10 6anmoB

OK-5, OIIK-2, TIK-13

ConepxaHue 1 KaueCTBO
JIOKJIaJIa

OK-7, OIIK-1, TIK-10

IlonHOTa ¥ COOTBETCTBHE
CoJIep>KaHus IPEe3eHTAINH
conepxannto BKP

OK-1, OIIK-2, TIK-13

I'pamoTHOCTE peuu u
MPaBUIBHOCTD
HCIIOJIb30BAHUS
npodecCHOHANBHOMN
TEPMHHOJIOTUHI

OTBeTH Ha
JIOIOJIHUTEIILHEIC
BOTIPOCHI
30 6as10B

OK-5, OIIK-2, TIK-13

Ka4yeCTBO OTBETOB Ha
BOIPOCHI IO TPEOOBAHHUAM
K IIPOSKTUPOBAHHUIO
000pyI0BaHUs

OK-5, OIIK-2, TIK-13

Ka4eCTBO OTBETOB Ha
BOTIPOCKI [T0 MOHTAXY,
PEMOHTY M TEXHUYECKOMY
00CTy)KUBaHUIO
obopymoBaHus

OK-5, OIIK-2, TIK-13

Ka4yeCTBO OTBETOB HA
BOIIPOCHI 10 TPeOOBaHUIM
obecreueHus
0€e30IacCHOCTH U
9KOJIOTHYHOCTHU IPOCKTa

OK-5, OIIK-2, TIK-10

Ka4eCTBO OTBETOB Ha
BOITPOCHI 110 0OOCHOBAHUIO
SKOHOMHYECKOI
3(h(HeKTHUBHOCTH MMpOEKTa

OK-1, OK-5, OK-8,
IK-13

Ka4eCTBO OTBETOB Ha
obmeTeopeTuIecKue
BOIIPOCHI, COMYTCTBYIOLINE
MIPOEKTY

BCETO

100




[Ipy omeHMBaHUM pPE3yIbTATOB 3AIUTHI BHIMTYCKHOW KBaTU(UKAIMOHHON pPabOTHI
MPUMEHSIFOTCS CJICTYIOIIUE IKAJIbI:

S Ouera YpoBeHb C(I)OpMI/IpOBLaHHOCTI/I
KOMIICTEHITU I
87-100 OTJINYHO BBICOKUI
73-87 XOpOIIO XOPOMIUt
61-72 YAOBJIETBOPUTEIIHHO JOCTATOYHBIN
10 60 HEYOBJICTBOPUTEITHHO HEJI0OCTaTOYHBII




