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1. He.]'ll/l H 3a1a494 OCBOCHMUA JUCIHUIIIIMHBI

K oCHOBHBIM meJsiM OCBOCHUS IUCHUIUIMHBI «KOMIBIOTEPHBIA aHAIN3 M
ONTUMU3AIMA 3JIEMEHTOB KOHCTPYKIHUI» CIEAYET OTHECTH:

— (opMupoBaHUE 3HAHWI O JMHAMUYECKHX pacyeTax MAIlUH XUMHUYECKUX H
HEPTEXUMHUECKUX MPOU3BOJICTB, OOCCIICYMBAIONINX HAICKHOCTh U CTAOMIBHOCTH
paboThl TEXHOJIOTMYECKOTO 000PYI0BaHUS;

— TOJTOTOBKA CTYJIEHTOB K JCSTEIHHOCTH B COOTBETCTBUU C KBATU(PUKAITHOHHON
XapaKTePUCTHKON CHENUANNCTa [0 HANpaBICHHUIO, B TOM uYuclie (HOPMHPOBAHKE
YMEHHI HCCIIeI0BaTh (PYHKIIMOHUPOBAHUE DIICMEHTOB M Y3JI0B MAIlIMH XHMHUYECKUX H
He(pTEXUMHUECKIX TPOU3BOJICTB, BHIIOJHEHUE PACUETOB HAa MPOYHOCTbH, JKECTKOCTh U
BUOPOYCTOHYHMBOCTH HJIEMEHTOB MAIIIMH C yYETOM JUHAMHYECKUX HATPY30K.

K 0oCHOBHBIM 3a1a4aM OCBOCHUSA AUCHUIUIMHBI ««KOMIBIOTEpHBIN aHAIU3 U
ONTUMU3AIMA JIEMEHTOB KOHCTPYKIIHI» CIIENYET OTHECTH:

— OCBOCHHME METOAOJIOTUM TPOBEACHUA AaHalh3a JIWHAMHKA MAallMH WU HUX
IIPUBO/IOB;

— OCBOCHHME METOJMK ONTUMHU3AIMOHHOIO MPOEKTUPOBAHKS MAIIIMH XUMUYECKHUX
1 HePTEXMMUYECKUX MPOU3BOJICTB;

— OCBOECHHE METOJOB pacueTa Ha MPOYHOCTh, )KECTKOCTh U BUOPOYCTOMUHUBOCTD
3JIEMEHTOB MAIIWH C YYETOM JTUHAMHUYECKUX HATPY30K.

2. MecTto nucuniuiuebl B cTpykrype OOIT
crenuaaurTeTa

Jucunnimaa  «KOMIIBIOTEPHBIM  aHAIW3 W ONTUMHU3AIUA  DJIEMECHTOB
KOHCTPYKITUH» OTHOCHTCS K 4YHCIy MNpo(ecCHOHANBHBIX YYCOHBIX IUCIMIUIMH
BapuaTuBHOM yactu 0a3zoBoro nukia (bl) ocHoBHOI 00pa3oBaTenbHON MPOrPAMMBI
CIICIMAJINCTHATA.

Huciunnmuaa  «KOMIBIOTEPHBIM  aHAaMM3 W ONTUMH3ALMUS  DJIEMEHTOB
KOHCTPYKIIUI» B3aUMOCBSI3aHA JIOTMYECKU U COAEPKATEIbHO-METOAUYECKH CO
CIEAYIOMMNMHU TuciuIiinHaMu 1 npaktukamu OOIT:

B 6a3zoe0ti vacmu obpazosamenvHoll npocpammo.
— TeopeThyecKass MeXaHUKa,;
— JICTaJii MAIllMH ¥ OCHOBBI MPOCKTUPOBAHUS,
— MeXaHMKa (TeopHusi MEXaHU3MOB U MAIIIHH)
B sapuamuenou yvacmu 6azosoeo yuxna (b1):
— KOHCTPYHMPOBAHHE U pacyeT JIEMEHTOB 000PY10BaHUS;
—  TEXHOJOTHS XMMHYECKOTO MAIIIMHOCTPOCHUS.

3. IlepedyeHb MJIAHUPYEMBIX Pe3YJbTATOB 00y4YeHUsI M0 JUCHUIIIIMHE
(MoOxyJ110), COOTHECEHHbIE C IIJIAHMPYEMbIMHU pe3yJIbTATaAMH 0CBOEHUSA
o0pa3oBaTeJibHOI POrPaMMBbl.



B pe3ynbTaTe ocBOeHUS AUCIUIUIMHBI (MOAYIIs) Y 00y4aromuxcst GopMupyroTcs
CJIEYIONME KOMIIETEHIIMM M JOJOKHBI OBITh JOCTUTHYTHI CIEAYIOIIUE PEe3yJbTaThl
oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETECHIIUH:

B pe3yabTare ocBOeHUs Ilepedyenb MIaHMPyeMbIX

Kon komnerenuun | o0pa3oBaTeIbHOI MPOrpamMMbl pe3yJbTaTOB 00YyUYeHHs MO0

00y4aonuics 10JKkeH 00J1a1aTh IUCIUIIINHE
ITK-16 (1) CIIOCOOHOCTBIO TTPOBOJIUTH 3HAMb: - OCHOBHBIC 3aKOHOMEPHOCTH

MaTEMaTHYECKOE MOJICIIUPOBAHHE TEXHOJIOTUYECKHX MPOIECCOB
OTIEIBHBIX CTaIUN MIPOU3BOJICTBA XUMHUECKHX
1 BCETO TEXHOJIOTHYECKOTO MPOJYKTOB MIPH U3YICHHUH
npoiiecca, ¢ UCIOJIb30BaHUEM KOJIeOATEIbHBIX SBICHUM.
CTaHJIAPTHBIX [TAKETOB yMmemp: - IPOBOJIUTH
aBTOMATH3MPOBAHHOTO pacyeTa u MaTeMaTHYECKOE MOJICIIUPOBAHUE
MIPOCKTUPOBAHUS AJIEMEHTOB MAaIIHH OT/EIbHBIX

CTaJIUil TEXHOJOTMYECKOro Mpolecca
XUMHUYECKUX TIPOU3BOJICTB.
6n1ademp: - METOJJAMH pacyeTa
3JIEMEHTOB MAIlIMH C Y4€TOM
JUHAMHUYECKUX HAarpy3o0K C
HCIIOJIb30BAHUEM CTaHIaPTHBIX
MMaKE€TOB aBTOMATHU3UPOBAHHOI'O
MIPOEKTUPOBAHUS.

4. CTpyKTYypa ¥ coepKaHue JUCHUILIUHBI.
OO0masi TpyJ0EMKOCTh JUCIUIUIMHBI COCTaBIA€T 4 3a4eTHBIX €IWHMIIBI, T.C.
144axanemMudeckux 4acoB (M3 HUX /2 Yaca — CaMOCTOSATENIbHas paboTa CTYICHTOB).
Paznensr guciuruimabl « KOMOBIOTEpHBIM aHANW3 U ONTUMHU3ALMS SJIEMEHTOB
KOHCTPYKIIUI» U3y4aloTCs Ha MATOM Kypce.
HMecaTplii cemecTp: jekuuu — 1 vyac B Hexmento (18 wacom), nabopaTopHbie
paboThl — 3 yaca B Hejeuno (54 yacoB), hopma KOHTPOJISI — 3a4eT.

CTpyKTypa U coiep:kaHue pa3ie0B IMCUUILINHBI.
CrpykTypa u cofepkaHue pa3ejaoB AUCIUIIIMHGBI yKa3aHbl B [Ipusioxkenun 1 k
porpaMMme.

Cooepoicanue pazoenoe oucyuniunbl

Paszgen 1. Bpenenue. CTpykKTypa MaTreMaTH4ecKOH MOJeJM pacuyera
MOMEHTA MHEPUUH CeYeHUs OAJIKM.

Hcnonp3oBanne DBM miis pereHus 3ana4 aHanm3a GyHKIIMOHUPOBAHUS MAIIHH
Y ONTHUMH3ALNK UX HapamMeTpoB. MareMaTuiyeckue MOJeId U MPOrpaMMHbBIE MOJYJIH
JUTST  3a7a4  pa3IMYHBIX HepapXuueckux ypoBHeW. OpraHmzarusi paboOThl 1O
JUCLUTLUIAHE.




I'eomeTpryecKkue XapakTEpUCTUKU IIJIOCKUX CEYEHUN: MOMEHTBbl HHEPLHH,
[JIABHBIE U LEHTpaJbHbIE OCU. IIporpaMMHBIN MOIy/b pacyera IOJOKEHUS LICHTpa
TSPKECTH, TVIABHBIX LEHTPAJIbHBIX MOMEHTOB MHEPLHMM M MOMEHTOB COIPOTHUBIIECHUS
CEUCHHUH, COCTOSIIMX W3 CTAHJAPTHBIX MPOKATHBIX MNpPOPMIeH U HECTaHIAPTHBIX
JJIEMEHTOB.

Pa3nen 2. Co6cTBeHHbIE U BHIHYKIEHHbIE KOJe0aHUs 0aI0K.

Mexanndeckue konebanus. Kiaccudukanms KojeOaTeNbHBIX —TMPOIECCOB.
CoOcTBeHHBIE U BBIHY)XJCHHBIC KoJjieOaHust Oanku. KomnebGaHus ¢ BS3KUM
CONPOTHUBJICHUEM. AHAIU3 YaCTOT COOCTBEHHBIX W BBIHYKJICHHBIX KOJICOAHHM OaKu C
OJIHOM 3aKperuieHHOM Maccoil. CTaTuueckre U JUHAMUYECKUE HAMPsHKCHUS.

Paznen 3. MaremaTru4yeckasi MojeJib pacyera COOCTBEHHBIX KoJieOaHMI
ABYXMACCOBBIX CHCTEM Ha yNpyrux omopax. Pacuer numjJmHAPHYECKON NPYKNUHBI
CKATHS ¥ ONTHMHU3ALMY ee IAPpaAMeTPOB.

BuOpanuonnas 3amura. Kosdduuuent mnepemaunm cuiibl. JByxmaccoBbie
CUCTEMBl M CHCTEMBI C pACHpPENEIICHHOW Maccod. Moayns pacyera 4acToT
COOCTBEHHBIX KOJIEOAHUII MHOIOMACCOBBIX CUCTEM. AHAINW3 BIUSHUS YOPYTUX OMOpP U
METO/IMKA UX pacyeTa.

Monyns pacuera UWIMHAPUYECKHX BUHTOBBIX TMPYXKHH 1O  YCIOBHIO
MUHHUMH3ALUU UX MacChbl. BEIOOp CTaHAAPTHBIX MPYKUH.

Paznen 4. AaroputM mnporpaMmbl  pacyeTa TreOMeTPUM MAacC TeJl
BpalleHUs.

Mertonbpl  HAaxXOXJIE€HUS  KOOpAMHAT  LEHTpa  MacC.  XapaKTePUCTUKU
pacnpenesneHrss Macc Mpu BpalleHHnH. MOMEHTBHI MHEPUMUM TeJl BpalleHus. Moayib
pacdyeTa MOMEHTOB MHEPIIUU POTOPOB HEHTPUQYT, NATBIIEBBIX U3MEIBUUTEIICH U TIP.

Pa3znen 5. Pacuer n aHa/IM3 KPUTHYECKUX CKOPOCTEH CTYNEHYATBIX BAJIOB C
HECKOJIbKMMH JUCKAMU.

Kputnueckue ckopoctu BanoB. KecTkue u ruOkue Bajbl. PacueT kpuTH4YeCKux
CKOPOCTEM  CTYIIEHYaThIX BAJOB C  3aKpPEIUICHHBIMA HAa HHUX  JIUCKaMH.
I'mpockonmueckuii MomeHT. Ilpsimast u oOpaTHas mpeueccuu. PacyeT KpUTHUECKHX
CKOpPOCTEH BaJOB C YYE€TOM THPOCKONMMYECKON0O MOMEHTA W AaHAJIW3 BIMUSHUS
METPHUUYECKUX IapaMeTPOB HA AUHAMUUYECKUE HAIIPSKEHUS.

Pa3znen 6. MaTemaTnueckasi MoJieJib pacueTa U aHAJIM3a IMHAMHKH MycKa-
0CTAaHOBA MALLIMHHOI0 arperara.

Knaccudukanus npuBogoB mamuH u anmapatoB. CTpykTypa 0003Ha4YCHHS
anekTpoasurarenen. /lnnamuka snekrpornpuBoaa. Pacuer m aHanus mnepuoioB IycKa
MAIllMHHOTO arperara ¢ y4eToM XapaKTEepUCTUKH aCMHXPOHHOrO ABUrarensa. Pacuer
BpPEMEHU OCTaHOBA (BbIOEra) MalMHbl. Pacuer MOIIHOCTH ABUTATEIIS.



Pa3znen 7. AnroputM nporpaMmMbl ONTUMHU3ALMU PAa3MEPOB MIEKH IPOOHIKH
u ee Kopmyca. Pacuer MOIIHOCTM ABUraTesisi ¥ MOMEHTa MHEPUMH MAXOBHKA
LIEKOBOM APOOMIIKH.

Crenenb u3MenbueHus. PellleHre onTUMU3AIMOHHON 3a7a4Ml 110 ONPEACICHUIO
MaKCUMaJbHOTO MOMEHTAa. PacueT mapameTpoB ILIEKOBOW IPOOMIIKA M ONTHUMH3ALUS
pa3sMepoB €€ KopIlyca MO KPUTEPUIO MHUHUMM3AIMU €ro Macchl. Pacuer mMomHocTH
JBUTATENS] © MOMEHTA MHEPIIMM MaXOBHKA IIEKOBOM IPOOUIIKH.

Paznen 8. MaremaTtuuyeckass MojaejJb M MOJYJb NPOrpaMMbl pacuera
KPYTWIbHBIX KOJI€0aHUH BAJIOB MAIIIMHHBIX arperaTos.

BubpoycroitunBocth BajoB. [IpuBOJbI MamMH € OAHO- U JIBYXCTYIEHUYATOM
nepenayeil. Pacuer xkecTkocTel y4yacTkoB. [IpvBeneHHbBIE >KECTKOCTM U MOMEHTHI
uHepuu Macc. [IporpamMmbl pacuera KpyTHIBHBIX KOJI€OAHHUN BajloOB MalTMHHBIX
arperaros.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.

Metoauka npenogaBaHWs — AUCUUILUIMHBI  «KOMIBIOTEpHBIM  aHAnUM3 U
ONITHMH3AINS MJIEMEHTOB KOHCTPYKITUI» U peasn3aIiisl KOMIETEHTHOCTHOTO TI0/IX0/1a
B W3JIOKEHUW W BOCHPHUATHH MaTepHalia MPEeAyCMAaTPUBAET HCIIOJIb30BAHUC
CIEMYIONINX AaKTUBHBIX W HWHTEPAKTUBHBIX (OpPM TIpOBENEHUS TPYHIOBBIX,
WHIUBUTyTBHBIX, ayJIUTOPHBIX 3aHATHH B COYETAHWUHU C BHEAYIUTOPHOU pabOTOH ¢
1eJIbI0 (POPMUPOBAHUS U Pa3BUTHUS TPOPECCUOHAIBHBIX HABBIKOB O0YYAIOIINXCS

— MOJTOTOBKA K BBIMOJHEHHUIO JJA0OPATOPHBIX padoOT B TaOOPATOPHUSX BY3a;

— HCTOJB30BAaHME  TEXHUYECKUX  CPEACTB  HMHTEPAKTHUBHOTO  OOy4YeHHUs
(MyapTUMEIUIHOTO 000PYOBaHUS, KOMIIBIOTEPOB);

— OpraHM3alys U MPOBEACHHUE TEKYIIET0 KOHTPOJSI 3HAHWN CTYACHTOB B (hopMme
0JIaHKOBOT'O TECTHPOBAHUSI.

BrinonHenne KypcoBoii pabOThl MPOBOAUTCS CTYJIEHTAMHU CAMOCTOSITEIBLHO TI0]T
KOHTPOJIEM TIPETNO/IaBaTelisi BO BPEMsI KOHCYJIbTAIIHM.

[To okOHUYAHUIO BBHIMOJIHEHUSI KYPCOBOM paOOTHI IPOBOIUTCS €€ 3aluTa.

3aHATUS  JICKIMOHHOTO  TUMA COCTaBISAOT 25 % OT oObeMa ayauTOPHBIX
3aHATUH.

6. OueHOYHBIE CPEACTBA /ISl TEKYLIEr0 KOHTPOJISA YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTAlMM 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOAN4YeCcKoe
o0ecnevyeHne caMOCTOATENbHON PadOThI CTYICHTOB.

B mporecce 0OydeHHUsS] WCIOJB3YIOTCS CIEAYIONIME OIICHOYHBbIC (HOPMBI
CaMOCTOSITEJIbHOW PabOThl CTYACHTOB, OIICHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJIS
YCIIEBAaCMOCTH M IIPOMEKYTOUHBIX aTTECTAITHIA:

- MOITOTOBKA K BBIMTOJIHEHHUIO J1a00PaTOPHBIX PabOT U UX 3aIlNTa;

BBITIOJTHCHHE U 3allliTa KypCOBOW pabOoThI (110 WHAMBUIYAIBHOMY 3aaHUIO JIIS
KaXJIOTO OOYJaroIerocs).



O1eHOYHbIE CpPEACTBA TEKYLIET0 KOHTPOJIA  YCIIEBAEMOCTH  BKJIHOYAOT
KOHTPOJIbHBIE BOIIPOCHI U 3aJaHus B (hopMe OJaHKOBOI'O TECTUPOBAHUS, JJIs1 KOHTPOJIS
OCBOEHHMSI O0YUYaIOIMMHUCS Pa3/iesioB AUCIUIUIMHBI 3aIIUTY KypCOBOW padOTHI.

6.1. DOoHI OLEHOYHBIX CPEACTB /I TNPOBEJCHUS] NPOMEKYTOYHOM
aTrecTaluy 00y4YAKOIIUXCS 10 JUCHUILIMHE (MOAYJIIO0).
6.1.1. IlepeyeHh KOMIETEHIMI C yKa3aHHEM 3TaroB WX (OPMUPOBAHUS B MPOIECCE
OCBOEHHMSI 00pa30BaTENbHON IPOTrPaMMBI.
B pesynbrare OCBOEHHS JUCHMIUIMHBI (MOAyssd) (OPMUPYIOTCS CIEIYIOIINE
KOMITETEHIIUU:

Ko o .
KOMI[élTeH B pe3yabTare ocBoeHUs1 00pa30BaTEJIbHON MPOrPaMMbl 00y4AIOIIUIICS 10JKEH
00J1a1aThH
U

ITK-16 (1) | cmocoOHOCThIO ~ HPOBOAMTH MAaTEMaTHYECKOE MOCIMPOBAHUE OTACIbHBIX CTaJHUl
U BCEro TEXHOJOTMYECKOTO IIPOIecca, C HCIMOJB30BAHUEM CTAHJAPTHBIX IaKeTOB
ABTOMATHU3MPOBAHHOI'O pacyeTa U MPOCKTHPOBAHHMS

B nponecce ocBoeHusi 00pa3oBaTeabHON MPOTrpaMMbl JIaHHAs KOMIIETEHLUS, B
TOM YHUCJE€ W OTACJIbHbIE KOMIIOHEHTHI, ()OPMHUPYIOTCS MO3TAMHO B XOJ€ OCBOEHUS
0Oy4arOIIMMUCS JUCUUILUIMH (MOYJIEi), MPAKTUK B COOTBETCTBUH C YYEOHBIM IUIAHOM
Y KaJICHJApHbIM rpauKoM yuyeOHOro npouecca.

6.1.2. Onucanue nokasaresed 1 KPpUTEPUEeB OLCHUBAHUS KOMIICTCHIIMH,
(popMupyeMbIX 10 UTOraM OCBOCHUS JUCUMILIMHBI (MO1YJIS1), ONIMCAHUE LKA
OLICHUBAHMUAI.

[Toka3aTemeM OLEHMBAHUS KOMIETCHIMHA Ha pPa3IMYHBIX JTamax Hux
(bopMHUpOBaHUS SABJISAETCS JOCTIKEHHE OOYYAIONIMMUCS TUIAHUPYEMBIX pPe3yJIbTaTOB
OOy4eHHS TI0 JUCITUTUTHHE (MOIYJIIO).

MK-16 (1) - cnocoGHOCTHI0O MPOBOAUTH MaTeMaTHYeCKOe MOIeJIMPOBAHUE OTIeIbHBIX CTATHI
1 BCEro T€XHOJOTHYECKOro Mpouecca, ¢ HCMOoJIb30BAHNEM CTAHIAPTHBIX MAKETOB
aBTOMATH3HPOBAHHOI0 pacyeTa U MPOEKTHPOBAHUS




3HATh: Oo6yuaromuiics OO0yuarommuiics Oo6yuarommuiics OOyuarommuiics
OCHOBHBIE JIEMOHCTPHPYET JIEMOHCTPHPYET HETIOTHOE JIEMOHCTPHPYET JIEMOHCTPHPYET
3aKOHOMEPHOCT| IOJHOE COOTBETCTBHE CIIETYIOIINX JaCTHIHOE MIOJTHOE COOTBETCTBHE
u OTCYTCTBHE WU 3HAHWIA: OCHOBHBIC COOTBETCTBHE CIIEYIOIINX 3HAHMM:
TEXHOJIOTHYECK | HEOCTATOUYHOE 3aKOHOMEPHOCTH CIICAYIOMINX 3HAHHMA: OCHOBHEIE
UX TIPOIIECCOB | COOTBETCTBHE TEXHOJIOTHYECKUX OCHOBHBIE 3aKOHOMEPHOCTH
MPOU3BOJCTBA | CIEAYIOIINX MPOIIECCOB MPOM3BOACTBA 3aKOHOMEPHOCTH TEXHOJIOTHUECKUX
XAUMUYECKUX 3HAHWH: OCHOBHBIE | XUMHYECKHX MPOAYKTOB IPH | TEXHOJIOTUYECKUX MPOIIECCOB
HPOIYKTOB IIPH| 3aKOHOMEPHOCTH U3Y4YEeHHN KOJe0aTeIbHBIX MIPOLIECCOB HPON3BOJICTBA
U3y9eHHN TEXHOJIOTHUECKUX | siBIeHHui. JlomyckatoTes MIPOM3BOJICTBA XAMHYECKHX
KoJIeOaTeNnbHBIX| TPOLIECCOB 3HAYUTENBHBIC OINOKH, XUMHAYECKHUX MPOAYKTOB NPU
SIBJICHUH. MPOM3BOJICTBA HPOSIBISETCS MIPOIYKTOB TIPH U3y9YeHHN
XUMHYECKHX HEJI0CTaTOYHOCTH 3HAHUH, N3y9YEeHUH KoJse0aTeNbHBIX
MPOAYKTOB IPU Mo psiIy TOKa3aTeneH, KoJeOaTeNbHBIX SBJICHUH, CBOOOIHO
W3yYCHHUN 00yyaroIuiics UCTILITHIBACT | SBICHUH, HO orepupyet
Kone0aTenbHBIX 3HAUUTENbHBIC 3aTPyJHEHUS | JOITYCKAIOTCS IpUOOPETEHHBIMU
SIBJICHUH. IPH OTIEPUPOBAHIH HE3HAYNUTEIIbHBIC 3HAHUSMH.
3HAHUSIMU TP UX MEPEHOCE | OMMOKH, HETOUHOCTH,
Ha HOBBIE CUTYallUH. 3aTpyJHEHUS TIPH
aQHAIUTHYECKUX
oTepanusXx.
YMETH: Obyuaromuiics e | OOydvaromuics OO0yuaromuiics OO0yuaromuiics
MPOBOJHUTH yMeeT WX B JEMOHCTPHUPYET HETOIHOE JEMOHCTPUPYET JNEMOHCTPHUPYET
MaTeMaTH4YeCK | HEeJOCTaTOYHOU COOTBETCTBHE CJICAYIOIINX YacTUYHOE MOJTHOE
oe CTEIICHU yMeeT YMEHHI: TPOBOIUTH COOTBETCTBHE COOTBETCTBHE
MOJICJIMPOBaH | TPOBOJUTH MaTeMaTHYecKoe CIICAYIONINX YMEHUMA: | CIETYIOUINX
We JIEMEHTOB | MaTeMaTH4ecKoe MOJICIIMPOBAHUE JIEMEHTOB | MPOBOJHUTH YMEHUIi: IPOBOIUTH
MaIlliH MOJICTTMPOBaHUE MAIlMH OTIEIBHBIX CTaIUi MaTeMaTHYEeCKOe MaTeMaTHYeCcKoe
OT/ICNTBHBIX 9JIEMEHTOB MAIllMH | TEXHOJOTUYECKOro Mporecca | MOJAEINPOBaHUE MOJICTTMPOBAHUE
cTajuii OTICTBHBIX CTAANN | XUMHUYECKUX MPOU3BOJICTB. AJIEMEHTOB MalIuH 3JIEMEHTOB MaIlINH
TEXHOJIOTHYeC | TexHoyormyeckoro | Jlomyckarorcs OT/ENBHBIX CTAIANI OTAEJIBHBIX CTAIUN
KOTO nporuecca 3HAYUTENbHBIE OIIHOKH, TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO
nporiecca XAUMUYECKUX MPOSIBIISIETCS nporecca nporecca
XHUMUYECKUX MIPOM3BO/ICTB HEI0CTaTOYHOCTh YMEHHH, XUMHYECKUX XAMUYECKUX
MPOM3BOJICTB. 0 psITy HIOKa3aTeneH, MIPOU3BOJCTB. YMEHUS | NMPOU3BOJCTB.
00yYaroUICs UCTIBITHIBACT OCBOEHEI, HO CB0o0OIHO
3HAYUTENBHBIC 3aTPYAHEHHUS | JOMYCKAIOTCS orepupyet
P OTIEPUPOBAHUH HE3HAYNUTEIIbHEIC NpUOOPETEHHBIMU
YMEHUSIMH IIPU UX IIEPEHOCE | OIIMOKH, HETOYHOCTH, | YMEHHUSIMH,
Ha HOBBIE CUTYAIIHH. 3aTpyIHEHHS TIPU MPUMEHSIET UX B
AHATTUTUIECKUX CUTYyalusIx
oTepaLusx, MIepeHoce | MOBBIILICHHOM
YMEHUH Ha HOBBIE, CIIOKHOCTH.

HECTaHApPTHBIC
CUTYyaluu.




BJIA/IETh:
METOIaMHU
pacuera
JIIEMEHTOB
MaIlIUH C
y4eToM
JUHAMUYECKU
X Harpy30K C
WCTIOJTb30BaHH
eM
CTaHAAPTHBIX
MaKeTOB
aBTOMATHU3UPO
BaHHOTO
MPOEKTHPOBaH
usl...

OOyuaromuiics He
BIIaJICET WIIH B
HEIOCTAaTOYHOU
CTEIIEHH BIaJEceT
METOJaMH pacyeTa
3JIEMEHTOB MaIlluH
C y4eToMm
JAHAMHYECKHUX
Harpy3oK ¢
HCIOJB30BaHUEM
CTaHJIaPTHBIX
ITAKETOB
aBTOMAaTHU3UPOBAHH
oro
MPOEKTUPOBAHUS. .

OO0yyaromuiics BiaaeeT
METOJaMH pacueTa
3IIEMEHTOB MAIIIUH C yYETOM
JMUHAMHYECKUX HArPYy30K C
HCIIOJBE30BaHUEM
CTaHJapPTHBIX [TAKETOB
aBTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUSL. .

B HEIIOJHOM 00beEME,
JIOITyCKAIOTCS 3HAYUTEITbHBIC
OIMOKY, MPOSIBIIAETCS
HEJ0CTATOYHOCTD BIIAJEHHUS
HaBBIKAMHU T10 PSITy
MoKa3aTeJie, 00yJaroIuics
HUCIIBITBIBACT 3HAYUTCIBbHBIC
3aTpyAHCHUS TIPU
MPUMEHEHUH HABBIKOB B
HOBBIX CI/ITyaHI/IHX.

OO0yuaromuiics
YaCTHYHO BIAJIEET
METOJIaMHU pacueTa
3JIEMEHTOB MalIHH C
y4eToM
JUHAMHYECKUX
HAarpys3oK ¢
HCIIOJIb30BaHUEM
CTaHIapTHBIX TaKETOB
aBTOMAaTHU3UPOBAHHOT
0 MPOEKTUPOBAHUSL. .

, HO TOITYCKarOTCs
HE3HAYUTEIbHBIC
omKOKH, HETOYHOCTH,
3aTpyJHEHUS [IPU
AHAJINTUYECKHUX
olepanusx, IepeHoce
YMEHUH Ha HOBBIE,
HECTaHapTHBIE
CUTyaLUH.

OOyuaromuiics B
ITIOJIHOM 00BbeEME
BJIaJIEET METOIAMH
pacdera 3JICMEHTOB
MaIIIMH C Y4ETOM
IUHAMHUYECKHX
Harpy3okK ¢
HCIOJIB30BAaHUEM
CTaHIapPTHBIX
ITAKETOB
ABTOMAaTU3UPOBAHHO
o
MIPOEKTUPOBAHUAL.

, CBOOOIIHO
NIPUMEHAET
MOJTYyYCHHBIC
HaBBIKH B CHTYaIUSIX
MOBBIIIIEHHOM
CIIOKHOCTH.

[Ixanel OLCHUBAHUS PC3YJIbTATOB HpOMG)KYTO‘-IHOfI aTTeCTalluu U X OIIMCAHUC!:

dopmMa IPOMEKYTOYHOM ATTECTAUM: 324eT.

[IpomexxyTouHas arTtectanus oOydaronuxcsi B GopMe 3a4é€Ta MPOBOIUTCS IO
pe3ysbTaTaM BBITIOJHEHUS BCEX BUIOB YUEOHOM paObOThI, MPETyCMOTPEHHBIX YIYEOHBIM
IJIAHOM TO JaHHOM JMCHUIUIMHE (MOIYJI0), TMPU ITOM YUHUTBHIBAIOTCS PE3YJIbTAaTh

TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH B TEYEHHE CEMECTpa.

OneHka CTelneHUu

JOCTHIXKCHUA O6y‘laIOH_[I/IMI/ICSI IJIaHNPYEMBIX PC3YJIbTAaTOB O6y‘{eHI/I$I 10 AUCHUIIIINHC

(MOmyII0) TPOBOAMUTCS TMpernojaBaTesieM,

BCAYIIMM 3aHATUA 110 JUCHUILIMHEC

(MOmysTI0) METOAOM SKCHEPTHOU oneHKH. [1o uToramMm mpoMeXKyTOUHON aTTECTaluK 10
JTUCHUTUIMHE (MOJTYJIIO) BBICTABIISIETCS] OIIEHKA «3aYTEHO» UJIU «HE 3a4TECHOY
O0s13aTeILHBIMU  YCJIOBUSIMM NOATOTOBKHM CTYAEHTAa K IPOMEXKYTOYHOM
aTTeCTAllMM SIBJISICTCS BBIMOJHEHUE CTYJEHTOM BCEX BHJIOB Yy4ueOHON paboThl,
MPEYCMOTPEHHBIX pabodveil mporpaMMoi Mo JuCIUILInHE « KOMIIBIOTEPHBIN aHaIN3 U
ONTUMH3AIMS IJIEMEHTOB KOHCTPYKIIMIT» (BBIMOTHIIA U 3aIUTUIIN JTAOOPATOPHBIE U

KypCOBYIO pabOThI).

Hlkaaa
Onucanue
OLICHUBAHUSA

BreimonHensl Bce BUABI y4eOHOM pabOThI, MPEIyCMOTPEHHBIE
y4eOHbIM TIaHOM. CTYJIEHT JIEMOHCTPUPYET COOTBETCTBHE
3HAHWM, YyMEHUH, HaBBIKOB TMPHUBEJACHHBIM B  TaOIHUIAX
moxKasareJjieu OIIEPUPVET IPUOOPETEHHBIMU 3HAHUAMHA

3a9TeHO , pupy praoop ,

YMEHUSIMH, HABBIKAMU, IIPUMEHSAET UX B CUTYalMsIX HOBBIIIEHHOU
cioxXHOCTH. [Ipu 3TOM MOTYT OBITH TOMYIICHB HE3HAYNTEITHHBIC
OMMOKHA, HETOYHOCTH, 3aTPyIHCHUS TP aAHATUTHYICCKUX
omepauusix, IEpeHOCe 3HAaHMM W YMEHHM HAa  HOBBIE,




HCCTAaHJAPTHBIC CUTYalllH.

He 3aureno

He BbmmonHeH oauH wik Oojiee BUJOB YydyeOHOH paboTHI,
MPEAYCMOTPEHHBIX yU4eOHBIM IIaHOM. CTYACHT AEMOHCTPHUPYET
HEIMOJIHOE  COOTBETCTBHEC  3HAHWH,  YMCHHMH,  HAaBBIKOB
OPUBEACHHBIM B  Ta0NMIAX  IOKa3aTelei, JIOMyCKarTCs
3HAUWTEIbHBIC ONIMOKH, TIPOSBISCTCS OTCYTCTBHE 3HAHHM,
YMEHUH, HABBIKOB IO PsIIy TOKa3aTeliel, CTYICHT WCIBIThIBACT
3HAYWTEIbHBIC 3aTPYJHEHHUS TPH OIEPUPOBAHUM 3HAHUSIMH H
YMEHUSIMH TIPU UX MIEPEHOCE HAa HOBBIC CUTYAIIHH.

@oHbI OLIEHOYHBIX cpeacTB mpeacraBieHbl B [Ipuioxennun 2 k padoyei

nmporpamMme.

7. YueOHO-MeTOAMYEeCKOE U HH(POPMAIHOHHOE O0ecnedeHne JUCHUILTUHBI.

a) OCHOBHAs JIMTepaTypa:

1.

MaruHsl 1 anmapatbl XUMHYECKUX MPOU3BOJICTB: YueOHOE Mocooue it By30B/

A.C.Tumonun, H.B.Jlanunenko, H.C. TpyTHeB u ap./mon oOuiedt pegakuueit

A.C. Tumonnna.— Kanyra: U3narensctBo H.®. boukapesoii. 2008.- 872 c.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1.

Pacuetst MammH W anmapatoB  XUMHUYECKHX  TMPOU3BOJACTB U
HedTerasonepepaboTku (MpUMEpbl M 3amaun). Yded. mocoOue mas By30B/
[TonukapoB N.U.,Ilonukapo C.U.,PaukoBckuit C.B. - M.:Ansda-M. 2008. -
720 c.

[Tonnkapos WN.M. MammHel ¥ anmapaTtsl XWUMUYECKUX IIPOU3BOJCTB U
Hedrerazomnepepadbotku/ M.:Anbda-M. 2006. - 608 c.

B) IPOrpaMMHOe o0ecrnieyeHre U HHTePHET-Pecypcehbl:
1. Microsoft Office Cranmaptasiii 2007 (Word, Excel, Power Point)
2. Ilporpammuoe obecrnieuenue: nporpammubiii kommieke AKM-2000.

8. MaTepua/IbHO-TEXHUYECKOE o0ecnevyeHune U CIUIINHBI

1. Aynutopus AJist IEKIIMOHHBIX U NTpaKkTUYecKux 3aHsaThuil Ne4409: ctombl, cTynbs,
ayIUTOPHAs JOCKAa, HACTCHHBIN MPOEKIIMOHHBINA 3KPaH, MyJIbTUMEAUNHBIA KOMILIECKC
(mpoexTop, kKommbioTep). Pabouee Mecto mpemomaBatensi: CTON, CTyld. (y4eOHBIN
KOpIyC, pacnoiokeHHbIi 1o ajapecy: 115280, r. Mocksa, yn. ABTo3aBozackas, A.16,
cTp. 5)
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2. Kommnbrotepusiii kinace Ne4408: mepcoHanbHble KOMIBIOTEPHI, CTOJBI, CTYJbS,
ayIUTOpPHAsA TOCKA, HACTECHHBIM NMPOEKIIMOHHBIN dKPaH, MyJIbTUMEIUNHBIN KOMILJIEKC
(mpoekTop, kommbloTep). Pabouee mecto mpemnojaBaTensi: CTOJN, CTyJd. (y4eOHBII
KOpIyC, pacnoJioxkeHHbIN 1o aapecy: 115280, r. Mocksa, yn. ABTo3aBojackas, A.16,
cTp. 5).

9. MeToauyeckue peKOMeHAAIUH IUISI CAMOCTOSITEIbHOMH PadoThl
CTYJE€HTOB

CamocrosTenbHas pa60Ta ABJICTCA OJHHMM M3 BHUJIOB y‘I€6HBIX 3aHSTHUM. L[CJII)
CaMOCTOSITEJIbHOMN pa6OTI>I — IPAKTHYCCKOC YCBOCHHUC CTyACHTAaMH BOIIPOCOB,
pacCMaTpuBaCMbIX B IIPOLUCCCC U3YUCHUA NUCHUILIINHBI.

Ay,Z[HTOpHaH CaMOCTOATCIJIbHAA pa60Ta 110 JUCHMIIIIMHC BBIIIOJHACTCA Ha
y‘—I€6HBIX 3aHATHAX 1104 HCIIOCPECACTBCHHBIM PYKOBOJACTBOM IIPCIIOAABATCIIA U 11O €TI0
3aJaHHUIO.

BreaynuTopHas camocTosATeNnbHass pabdoTa BBINOJHAETCS CTYJEHTOM IIO
3aJIaHUIO TPEToAaBaTesi, HO 0€3 ero HEMOCPEICTBEHHOTO YYaCTHS.

3aga4yu caMOCTOATEIbHOH Pa00OTHI CTYACHTA!

- pa3BHUTHE HABBIKOB CAMOCTOSITENIBHON yuyeOHOU paboThl. CTYIEHT JOIKEH caM
IUIAHUPOBAaTh CBOIO CaMOCTOSITENIbHYIO padOTy, MCXOJAsl U3 CBOUX BO3MOXHOCTEH U
OPUOPUTETOB. DTO CTUMYJUPYET BBINOJHEHUE PadOTHI, co3AaeT Oojiee CIOKONHYIO
00CTaHOBKY, YTO B UTOI'€ MOJIOKHUTEIBbHO CKa3bIBACTCA HA YCBOEHUU MaTepuaa;

- OCBOCHME COJICPKAHUS TUCIUIIIINHBI;

- yriyOJieHre coiepKaHusl U OCO3HAHUE OCHOBHBIX MOHATUN JUCHUIUINHBL

- HUCIOJIb30BAaHUE Marepuana, COOpaHHOTO M  TMOJYYEeHHOr0o B  XOJe
CaMOCTOSATENbHBIX 3aHATUH 111 () (PEKTUBHON MOATOTOBKH K SK3aMEHY.

Buabl BHeayIMTOPHOH CaMOCTOSITEJIbHOM PadoOThI:

- BBIIIOJIHEHHE KYPCOBOM paboTHI,

- CAMOCTOSITENIbHOE YIIIyOJIEHHOE N3YUEHHE OT/IEIbHBIX TEM JUCILHUILTUHBL;

- IOJArOTOBKA K JICKLIOHHBIM 3aHATHUAM;

- IOATOTOBKA K JIA0OPAaTOPHBIM paboTaM.

JIJist BBIMOJTHEHUS JTFOOOT0 BUAA CAMOCTOSITEIBLHOM paboThl HEOOXOAUMO MPOUTH
CJIEYIOINE ATaMb:

- OTIPEJIEIICHNUE 1IEJIN CaMOCTOSITENIBHOM padOTHI;

- KOHKpETH3allus [M03HaBaTeIbHOW 3a/1auu;

- CaMOOLIEHKa TOTOBHOCTHU K CAaMOCTOSITENIbHOM padoTe;

- BEIOOP aJIeKBaTHOTO crioco0a AeMCTBUSI, BEAYIETO K PEIICHUIO 3a]a4u;

- OCYIIECTBJIEHHE B IIPOLIECCE BBIMOJHEHUS CAMOCTOSITENBHOM PabOTHI
CAMOKOHTPOJS  (MPOMEXKYTOYHOIO W KOHEYHOTO) pe3ysNbTaToB  palbOThl |
KOPPEKTUPOBKA BBINIOJHEHUS PA0OOTHI.
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10.MeT0zmqec1me PEKOMEHIANUMN IJIA IIPpenoaaBaTe s

OCHOBHBIM TpeOOBaHKEM K MPETNOJaBaHUIO JUCUUTUIHHBI SBISETCS TBOPUECKHIA,
pOOJIEMHO-TNATIOTOBBIHN MOXO0/, TO3BOJIAIOMINN TOBBICUTh HHTEPEC CTYACHTOB K
COJZIEp KaHUI0 yueOHOro MaTepHalia.

Teopernyeckoe U3y4eHUE OCHOBHBIX BOIIPOCOB Pa3/IE€JI0B IUCHUILIUHBI TOJKHO
3aBepIIaThCS MPAKTUUECKOU paboTOo (BBIMOIHEHUEM JIA0OPATOPHBIX pabOT, KypCOBOM
paboTHI).

Jlnst  akTUBM3AIMM  y4eOHOro TMpolecca MpU HU3YYEHUU JAUCLUIUIUHBI
3¢(}EeKTUBHO NPUMEHEHUE TPE3CHTAlUN MO0 pPAa3NUYHBIM TeMaM JIEKIMA |
nabopaTopHBIX paboT.

Jliig mpoBeieHus! 3aHATUH 10 AUCLUILIMHE CIEIyeT UCII0Ib30BaTh CPEICTBA
o0yueHus:

— y4eOHMKHU, HH(OpMAIIMOHHBIE pecypchl IHTepHeTa;

— CHpaBOYHBIC MaTEPUATB 1 HOPMATUBHO-TEXHUYECKYIO IOKYMEHTAIINIO;

— NPOBOAWUTH TPYNIOBBIE W WHIWBUIYaJbHbIE€ KOHCYJIBTAlMU CTYJIEHTOB IO
BOIIPOCaM, BO3HUKAIOIIMM Yy CTYJEHTOB B XOJ€ HX IOATOTOBKM K TEKylled u
IPOMEXYTOUHOM aTTecTalluy Mo y4yeOHOM IUCIUIUIMHE, PEKOMEHI0BaThb B MOMOUIb
yueOHbIC U IPYTUE MAaTEPUAIIBI, a TAK)KE CIPABOYHYIO JIUTEPATYPY.

Ipuioxkenus k padoueii mporpaMmme
1. CtpykTypa u conepxaHue AUCIHUILIAHBI.
2. ®OH]T OIICHOYHBIX CPE/ICTB.
4. Tematuka 1abopaTOpHBIX pabOT.
5. AHHOTanus paboyeil mporpaMMbl IUCLHUILTAHBI.
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CprKTypa " COACPKAHUC NUCHUIITIMHBL ((KOMHL]OTepHLIﬁ AHAJIN3 1 OITUMHU3AIIUA IJIECMCHTOB KOHCprKHI/Iﬁ»

[0 HAlpaBJIEHUIO MOATOTOBKU
18.05.01 - «XuMHYecKasi TEXHOJIOTUSI IHEPTOHACHIINEHHBIX MATEPHAJIOB M M3/1eTHI»

[Ipunoxenne 1

(cmemuaJInTeT)
Ne Pa3nen Buasbl yuedHoii padorsl, Buasbl camocrosiTe/ibHOMH padoThI DopMmblI
i &z & BKJII0Yas CAMOCTOATENLHYIO CTY/ICHTOB aTTecTaluu
2 E% padoTy CTYAEHTOB U
E, i § TPYAOEMKOCTH B Yyacax
J [I/C [J1a6 [ CPC | KCP | K.P | K.II. | PIP | Pegep. | Kip R 3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 Beenenue.

Crpykrypa MaTemaTuyeckoil Mopenu pacuera | 10| 1-2 | 2 6 8

MOMEHTAa HHEPITUU CCYCHUS OAIIKH.
2 CoOcTBeHHBIE ¥ BBIHYXKJCHHBIC KojcOaHUs 10! 34| 2 6 8

OaJIoK.
3 Matemaruueckass MOJieJb pacyeTa COOCTBEHHBIX +

KoJjeOaHUi JABYXMACCOBBIX CHCTEM Ha YHPYTHX 10! 56| 2 6 8

onopax. Pacuer UIMIMHIPUYECKOW MPYKUHBI

CXKaTWs U ONITUMU3ALIMU €€ ITapaMETPOB.
4 AJITOPUTM MPOrpaMMBbl  pacyeTa TeOMETPUU MacC 10l 78] 2 6 8

TeJI BpPAILICHUS.
5 Pacuer w aHanM3 KpPUTHYECKHX CKOPOCTEH 10| 910 2 6 8

CTYIIEHYATBIX BAJIOB C HECKOJIBKUMU JUCKAMU.
6 MaremaTrnueckass MOJENb pacueTa W aHajiu3a

JUHAMUKH IIyCKa-0CTaHOBa MmaimmbHoro | 10 |11-12| 2 6 8

arperara.
7 AJrOpuT™M TIpOrpaMMbl ONTHMH3ALUU Pa3MEPOB

IIEKH TPOOUITIKH U ee Kopiryca. Pacder MortHOCTH 10 314! 2 6 8

JIBUTaTellsli W MOMEHTAa HWHEPLUUU MaxOBHKa

IIEKOBOW JIPOOMIIKH.
8 Maremarnueckass MOJENb U MOJIYJIb nporpammel | 10 |15-16| 2 6 8
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pacueta  KpYTWIBHBIX  KojeOaHUW  BajoB
MAaIlIMHHBIX arperaros.

9 OO630pHas JeKIus MO MPUOIMHKCHHBIM METOJaM

. 10 (17-18 2 6 8
pacuera KoyieOaHu
dopMma aTTecTanuu 10 |19-21
Bcero yacoB 1o JucHumnJInHe 180 18 54 72

3aBenyronuii kKageapoit “AnmapatypHoe 0hOopMIICHHE
Y aBTOMATH3AIUS TEXHOJIOTHYECKUX MPOU3BOICTB”
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Ipunooicenue 2

MUMHHUCTEPCTBO HAYKH U BBICIIIETO OBPA30BAHNS POCCUMCKON OEAEPAIIVN
DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbBHOE YUPEXKJEHVE BBICIIEI'O OBPA30OBAHIIA

«MOCKOBCKHUM MOJJUTEXHUYECKAW YHUBEPCUTET»
(MOCKOBCKMH ITOJINTEX)

Hanpaenenue noocomosxu: 18.05.01 «Xumuueckas mexnonoeus SHePeOHACHIUYEHHBIX MAMEPUATO8 U
uzoenuiiy
OII (mpoduiib): «ABTOMATU3UPOBAHHOE MPOU3BOJICTBO XUMUYECKUX MPEITPUATHII

Dopma oOyuenus.: ouHas
Buo npogheccuonanvroii desmenvnocmu.: RPOEKMHO-KOHCIMPYKMOPCKUIL

Kad)edpa: Annapamvaoe 0d)0pMﬂ€Hu€ u asmomamusayusl mexrnojaocud4ecKux np0u3eoécm6

@OH/I OHUEHOYHBIX CPE/ICTB 11O JUCHHIUTHHE

«KomnvromepHubwlil aHaiu3 u onmuMu3auus 3J1eMeHmo8 KOHCHPYKUUIL)

Cocmas: 1. Ilacnopm ¢honoa oyenoynvix cpedcmea

2. Onucanvie OIEHOYHBIX CPEJICTB

Cocmasumens: k.m.H., ooyenm Tpymnes H.C.

Mockea, 2021 200
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Tao0muma 1
ITOKA3ATEJIb YPOBHA COOPMHUPOBAHHOCTU KOMHETEHLH/IPI

((KOMI[I)]OTepHLIi/i AHAJIN3 M ONITHUMMU3AllUsA 3JICMCHTOB KOHCprKHHﬁ»

OI'OC BO 18.05.01 «XumMuuyecKasi TEXHOJIOTHS YHEPrOHACHIIIEHHBIX MATEPHAIOB H H3AETHiI»

B mpoiiecce 0ocBOeHUS JaHHON TUCHUTUIHHBI CTYACHT (QOPMHUPYET U IEMOHCTPUPYET CIEAYIOIINE
npogeccuonanbubie komnereHunu (IK):

Komnerenuun Ilepeyenb komnoneHToB | Texnosor |®opma Crenenn ypoBHei
Nupexc | PopmyaunpoBka s OLIEHOY 0CBOCHMS
¢popmupos | Horo KOMIIeTeHIH i
aHus cpeacTs
ITK-16 (1) |crrocoOHOCTRIO BHATB: - OCHOBHBIC JICKIIHS, T, ba3oBblii ypoBeHb
MPOBOIUTH BAaKOHOMEPHOCTH CaMOCTOSITE YO, | cmocobeH mpuMeHATh
MaTeMaTHYeCKOe TEXHOJIOTHYECKHX MPOIECCOB JbHAS JI/P, MeToabl pacyeTa 3J€MEHTOB
MOJEIUPOBAHUE MPOU3BOJICTBA XUMHUYECKUX pabora, K/P, MalliH C Y4ETOM
OTHEBHBIX CTAINN MPOIYKTOB TIPH U3Y4ECHUN KypcoBast 1 3 ITMHAMUYECKUX Harpy30K C
1 BCETO [KoJIeOATEIHHBIX SIBICHHA. nabopatopH MCIIOJIb30BaHHEM
TCXHOJIOI'N4Y€CKOIro YMETb: - IPOBOAUTH bIC pa6OTLI CTaHAAPTHBIX IIaKCTOB
nporecca, ¢ MaTeMaTHYECKOe AQBTOMAaTH3UPOBAHHOTO
MCTIOJIb30BaHUEM MOJICTTHPOBAHUE HIIEMEHTOB MPOEKTUPOBAHMS.
CTaHJAPTHBIX [IAKETOB |MAIlMH OTACIBHBIX CTAIUI IloBbIICHHBIA YPOBEHD
ABTOMATH3MPOBAHHOTO [TEXHOJIOTHYECKOT0 Iporecca - CII0OCOOCH MPOBOJUTH
pacueTa u XHUMHYECKUX POU3BOJICTB. MaTeMaTHIeCKOe
MPOCKTHPOBAHUS BJIa/IeTh: - METOIaMH pacyera MOJIETUPOBAHUE SJIEMEHTOB
PJICMCHTOB MAlllMH C YUCTOM MalllUH OTACIBbHbBIX CTaZ[I/Iﬁ
ITMHAMUYECKUX Harpy30K C TEXHOJIOTUYECKOT0 mporecca
MCIIOJIb30BAaHHEM CTaHIaPTHBIX XHUMHYECKHX MPOU3BOJICTB
MAaKE€TOB aBTOMATU3UPOBAHHOI'O MMPUMCHATH METO/IbI pacucTa
MPOEKTUPOBAHHSI. HIIEMEHTOB MAIIIMH C YYETOM
ITMHAMWYECKUX Harpy30K ¢
MCIIOJIb30BAaHHEM
CTaHJAAPTHBLIX IIaKECTOB
AQBTOMAaTH3UPOBAHHOTO
POCKTHPOBAHMSL.

H[}I/IMeanI/Ie. Z[J'ISI MOJIYYCHHUS 3a4€Ta JOCTATOYHO OCBOUTD 0a30BbII YPOBCHb 3HAHUA KOMIICTCHIIUH.

Tabnuya 2

Ilepeuens oyenounvix cpeocme no oucyunaune «Komnviomepnoiii ananus u onmumusayus
971EMEHM 06 KOHCMPYKUUWIL»

Haumenosanue [IpencraBnenue
Ne OLICHOUHOTO Kpatkas xapakrepucTruka OLleHOYHOTO OLIEHOUHOTO
OC cpencTBa CpeacTsa cpencrea B ®OC
Tecr Cucrema 3aJJlaHuH, IIO3BOJISIONIAS
1 (T) AQBTOMAaTU3HpOBaTh IpoLEeAypy u3MepeHus |TecToBble 3a1aHUs
YPOBHSI 3HAHUHM U yMEHUIl 00yuarorerocs.
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CpeAcTBO KOHTpOJIS, OPraHM30BaHHOE Kak
crierMalibHass ~ Oecella  MEAarormyeckoro
VerHblii onpoc,  [pabOTHHKA ¢ 0OydalolMMCS Ha  TEMBI, Bomnpocsl o
2 coOeceloBaHUE  (CBS3aHHBIE C HM3Yy4aeMOW AWCIUIUIMHOW, H TeMam/paszenam
(YO) [pacCUMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUI JIACLIUILIIUHBI
00YJaOIIErocs Mo ONMPEICICHHOMY pa3Jeiy,
Teme, mpodaemMe U T.11.
JTaboparopubie  [KOMILIEKT METOAMYECKHUX YKa3aHHUU K Cruicox
3 paboThl nmabopaTOpHBIM paboTaM, IPE/ICTaBICHHBIN B
M 1abopaToOpHBIX paboOT
(JI/P) BHJIC METOAMYECKUX M3aHUHN Kadeapbl
KOMILUIEKT METOIMYECKUX YKa3aHHH 10
4 KypcoBast pabota [BBIIIOJHEHHUIO KYPCOBBIX padoT, Meroandeckue
(K/P) [IPECTABJICHHBINA B BU/I€ METOIUYECKUX yKa3aHus
M3IaHui Kadeapsl
CpencTBo, MO3BOJISIONIEE OLEHUTh YMEHHUE U
5 Sauer (3) BIIaJICHHC 06y“qa101ueroc;1 U3JIarath CyTh Bompoch! K 3aueTy
MOCTaBJICHHOM 3a7auu. PekoMeHIyeTcst Uist
OLICHKM YMEHUI U BIAJCHUN CTYJEHTOB.

Tabmuma 3

Ilacnopm ¢ponoa oyenounvix cpedcme no oucyunaune « Komnovlomepnulii ananus u OonmMumMu3ayus

971eMEHM 06 KOHCMPYKUUIL»

Kon ONEMEHTHI Kontpon | Ilepuo Bunst CriocoOsl Cpencrsa
KOMITETEHITMH | KOMIICTCHITHH UpyeMbl€ | AUYHOCTb | KOHTPOJI | KOHTPOJIS KOHTPOJIS
(yacTu KoMIIE- MOJAYNH, | KOHTpONIS | 5
TEHIINN ) pas3aensl
(Tempr)
JTUCTIUTLIT
WHBI
1 2 3 4 S) 6 7
ITK-16(1) CnocoOHOCTBIO Texymmii | 3ammra | 1) Yerao (V)| OTueTsl o
IPOBOJTUTH (TEK), KypcoBo | 2) Kommeto- | mabopatopH
MaTeMaTHYeCKOe [Mpomexy | it u TepHbIE BIM
MOJICTUPOBAHUE TOYHAS nabopaT | TEXHOJOTHUU | paboTam.
OTAEJBbHBIX aTTecTaly | OPHBIX (KT) TecTsl.
cragui g (ITA) mo | paGor. Bompocsr k
Y BCETO okoHuaHu | TecTsl. 3aueTy
TEXHOJIOTHYECKOT u 3auer.
0 Ipolecca, ¢ cemecTpa
HCIIOJIb30BaHUEM
CTaHIApPTHBIX
MaKeTOB
ABTOMATH3UPOBAH
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HOI'O pacyera u
MPOEKTUPOBAHUS
pu
H3TrOTOBJICHUH
u3aenni
MAaIIMHOCTPOCHHUS

Onucanue oueHounwvix cpedcme no oucyuniune «Komnsromepnotii ananus u onmumuzayus
ITIEMEHM 08 KOHCIPYKUWIL)
1. 3auer
Hasnauenwue: ucronb3yercs i TPOBEICHUS IPOMEKYTOYHOM aTTECTAIIHH.
Crioco0 KOHTPOJIS: YCTHBIC OTBETHI.

Kpurepun oneHku:

«3adYTC€HO» — 3HaHHusg OTJINYarTCA FHY6HHOﬁ U COACPKATCIBbHOCTBIO, JAaCTCA TTOTHBIN
MCYEPIBIBAIOIINK OTBET KaK HA OCHOBHBIE BOIPOCHI, TaK U Ha JOMOJHUTENbHBbIE. CTyIEHT CBOOOAHO
BJIaJIc€T HAy4HOH TepMuHosorueid. OTBET CTPYKTYPHUPOBAH, COAEPKUT aHAINU3 CYLIECTBYIOIIMX
TEOpUH, HAyUYHBIX IIKOJI, HAIMpaBJICHUW M HMX aBTOPOB IO BOMNPOCY, JIOTUYHO U JI0KA3aTeIbHO
packpbIBaeT mpobdiaeMy, MPeaIoKEHHYIO B Boripoce. OTBET XapaKTepu3yeTcsl TITyOUHOM, MOTHOTOU U
HE COIEPXKHUT (akTU4YecKuX OmHOOK. OTBET WUIIOCTPUPYETCS NpUMEpaMH, B TOM YHCIE U3
coOCTBeHHOW peueBoi  MpakTUKA. CTyIeHT NEeMOHCTPHPYET yMEHHE apryMEHTHPOBAHHO BECTH
JMAJIOT U HAYYHYIO TUCKYCCHIO;

«HE€ 3a4TCHO» — O6H21py>K€HO HC3HAHUC HJIM HCIIOHMMAHHUE CTYACHTOM CYHIHOCTHOﬁ qacTu
kypca. CoaepkaHue BOMPOCOB HE PACKPBITO, JOMYCKAIOTCS CYHIECTBEHHbIE (DaKTHUECKHUE OIIMOKH,
KOTOPEIC y‘IﬁHIPIﬁCSI HC MOXCT UCHPABUTb CaMOCTOATCIIBHO. Ha 6OJ'II>IIIYIO qacThb JOIIOJIHUTCIBHBIX
BOIIPOCOB T10 COJIEPKAHUIO 3a4€Ta CTYACHT 3aTPYHSAETCA JaTh OTBET WM HE AT BEPHBIX OTBETOB.

Bonpocsl k 3auery
I'eomeTprueckne XxapakTepUCTUKH INIOCKUX CEYEHUM.
OceBoil, IeHTPOOEXKHBIN U MOISPHBIA MOMEHTBI HHEPLUH IIJIOLIA/IU CEYSHHUS.
[TonsiTHE TPOU3BOJIBHBIX, IJIABHBIX U ITIaBHBIX LIEHTPAJIBbHBIX OCEH MHEPILIHH.
Mexanunueckue konebanus. Bubparus.
Knaccugukanus konedaTelbHBIX MTPOLECCOB.
CobcTBenHbIe (CBOOOIHBIC) M3THOHBIE KOJIEOaHNSI.
XecTkocTh U MOAATIANBOCTb.
BeinyxaeHHble koae0aHust. AMIUIMAYAHO-4YaCTOTHAs XapaKTepUCTHUKA
YacroTa coOCTBEHHBIX KOle0aHUI MHOroMaccoBoi cuctembl. Popmyna JloHkepiu.
0. Koaddpunment nepegaunt cuisl..
1. IlocnenoBaTenbHOE U MapaIEIbHOE COEAMHEHHUE YIIPYTUX 3JIEMEHTOB.
12. Vnopyrue sneMeHTsl. BUibl METaIUIMYECKUX YIPYTHUX JI€MEHTOB.
13. MoOMeHTHI HHEPIUHY TeJ BpaIleHUsI.
14. MomeHTBI MHEepIIMHU Tella OTHOCUTENFHO MapallieNbHbIX oceil. Teopema [tolirenca -
[ITeitHepa.
15. IlenTpoOekHbIE MOMEHTHI HHEPIMH. | TaBHBIE OCH MHEPIIMH Tela.
16. Onpenenerre MOMEHTOB HHEPITHH.
17. TloHATHE KPUTHUECKOW YaCTOTHI BPAILICHHS.
18. Koo pummeHT TUHAMUYHOCTH TSI BPAIIAFOIIETO Baja.
19. ’Kectkue u ruOkue Bajbl MaIIHH.
20. Kputnueckue 4acTOThI BpaILlIEHHS BaJla C IBYMS JHCKaMHU.
21. Knaccuukanus npuBoIOB MaIIMH U aIIapaTos.
22. PacueT BpeMeHU ITyCKa U OCTaHOBA.

RBOoo~NORwNE
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2. TectoBblii KOHTPOJIb

TecToBbIi KOHTPOJIb MPOBOISATCS Ha KOMIIbIOTEPE IEpe]l BHITOJHEHUEM J1a00paTOPHBIX PaloT.
enp TecTOBOro KOHTPOJIS - MPOBEPKA YPOBHS TEOPETUUYECKUX 3HAHMM CTYACHTOB M CTEIEHH HX
MOJITOTOBKY K BBIIOJIHEHUIO J1a00PaTOPHBIX PaloT.

JlabGoparopHasi padora Nel

1. Kakoii u3 nprBeICHHBIX TApAMETPOB MOMEPEYHOr0 CEUCHMsI OalIKK UCIIONB3YETCs I pacyera
HOPMaJIbHBIX HATPSKEHHUH TIPH MTPSIMOM HU3rnOe?
1) Ilnomans ceuenus F
2) Mowment conpotuBnenus Wy
3) MowmenT uHEepuuU Iy

2. OC@BOP'I MOMCHT MHCPIHUU CCUCHUS Ix 110 OIIPCACIICHUIO — HHTCT'PAJI OT BbIPpAKCHUA BU/A. ..
1) ydF
2) vdF
3) Fdy

3. BemnunHa |y —3TO0 MOMEHT HHEPIIUH MTOMIEPEYHOIO CEYEHUS OAKH OTHOCHTEIHHO OCH. . .
1) crnena nepecedeHus MIOCKOCTH MOMEPEYHOTO CEYCHHUS OATKHU € TNIOCKOCTBIO, B KOTOPOWA
MIPOUCXOTUT JiehopMaIs
2) Oy — ceueHwus
3) Ox — ceuenus

4. Kakyro pa3MepHOCTb UMEET OCEBOM MOMEHT MHEPLIMH MTONEPEYHOI0 CEUeHUs OaJIKu?
1) o
2)
3) krm®

5. Kakoe 13 npuBeieHHBIX ONpeAETICHNUN «IIEHTPaJIbHAs OCh CEUYCHMS» HEKOPPEKTHO?
1) Ocb, OTHOCHTEIEHO KOTOPOH CTATHYECKUH MOMEHT paBeH 0
2) JIrbas ock, MPOXOAAIIAs Yepe3 EHTP TIKECTH CCUCHUS
3) Ocb, coBnaaroIas ¢ HEUTPAITLHON OCHIO CEUCHHS TP MPSIMOM TONIEPEUYHOM H3THOe

6. Kakoe u3 mpuBeIeHHBIX BEIPAKEHUH CIIEIyeT UCTIONB30BATh JIJIs TIEPecYeTa 0CEBOTO MOMEHTa
HHCPpLIUU CCUCHUSA OT I.IeHTpaHLHofI OCH K ﬂpyroﬁ, HapaJIJ'IeJ'IBHofI efI, €CJIM U3BCCTHO paCCTOAHUC a
MEXIY OCSIMU U IIOMIAAbI0 CEUECHUS F?

1) Ix=ly+d°F
2) 1=l + F?
3) Iy= Iy +a*

7. Kaxkas reomeTpuueckas XapakKTepuCTHKa CEUeHHs OalKu UCIONB3YETCS MPU pacdeTe YacTOThI e
COOCTBEHHBIX KOJIeOaHUI?
1) IInomane ceuenus F
2) Mowment conpotusieHust Wy
3) OceBoit MOMeHT uHepIin Iy

8. Uro co0oif mpeacTaBasieT MOMEHT COIMPOTUBICHHS CEUEHUs OaJIKH MpH U3ruoe?
1) Wy = Ix/ Ymax
2) WX = Iy/ Ymax
3) Wy =3,14d°/ 32
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10.

Kakas reomerprueckasi XxapakTepHCTHKa TIONEPEYHO CEYCHHUsT OATTKU MCIIONIb3YETCs TIPU pacyueTe ee
nedopmaruu?

1) Iy - oceBOii MOMEHT HHEPIIUU

2) Wy - MOMEHT COIIPOTHBIICHUS

3) F - miomaas ceucHus

KakoBa pazMepHOCTh MOMEHTa corpoTuBiieHus ceueHus: Wy?

1) ™

2) o

3) m*

JlaGoparopHasi padora Ne6

1.

Ou3nyecKuil CMBICII MOMEHTA HHEPIIMHM MACChI Tela — Mepa UHEPLIUH. . .
1) B mocTynaTenbHOM JBHKCHUH Tella
2) BO BpaIaTeIbHOM JIBIKCHHU Teja
3) B CIOXHOM BpaIICHUH Tella
MoMEHT uHepLUHU TeJla BXOIUT KaK mapaMeTp NP pelieHnH 3a1ad. ..
1) cratuku
2) KHHEMAaTHKH
3) auHAMUKU
Ecnu dy, — a5eMeHT Macchl Tela, @ T — €ro pacCTOSIHUE 10 OCH Z, TO MOMEHT HHEPIHH J;
OTHOCHUTEJIbHO YIOMSHYTOW OCH — MHTETpaJl 110 BCE MAcce Teja OT BhIPAXKEHHUS. ..
1) rdny
2) r’dnm
3) rdm
Pa3mepHOCTH MOMEHTA HHEPIIMM MACCHI TENA. . .
1) o*
2) Kr'm
3) kr'm
Ecnu X,Y,Z — KoOpAMHATHI 2JIEMEHTA Tella, UMEIOLIero Maccy dm, TO MOMEHT MHEPIHH Tea Jy —
MHTETpaJl [0 BCEW Macce Tella OT BBIPAXKEHHUS. ..
1) (C+y)dm
2) (y'+27)dn
3) (22 +x%)dm
NHepunanbHbIM MOMEHTOM Ha3bIBAETCSI MOMEHT MHEPLIUU MACCHI T€JIa OTHOCUTEIBHO. . .
1) ocwu, mpoxosIeii yepes3 HEHTP Macc Tea
2) ocu BpalleHHs Tela
3) ocwH, BI0JIb KOTOPOH TEJIO MOXKET MepeMeIaThCs
Ecnu X,Yy,Z — KoOpJAMHATHI S]IEMEHTA TeJla, UMEIOIIEro Maccy dm, TO MOMEHT UHEpIMH Tema Jy —
MHTErpaJ Mo BCe Macce Tela OT BhIPAKEHHUS. ..
1) (< +y)-dm
2) (v’ +27)dn
3) (2% +x%)-dnm
Jc — MOMEHT uHepLuHu Tesla ¢ Maccoil M OTHOCUTENBHO €ro LIEHTPAIIbHOM OCH, J — MOMEHT HHEpLHH
TOT0 K€ TeJIa OTHOCUTEIBLHO OCH, NapaJlJIeNIbHOM LIEHTPAJIbHOM, HO OTCTOSLIEH OT HEe Ha
paccrosaue a. Kakas cBsizb mexny J. u J?
1) J=J.+a*m
2) Jo=J+d*>m
3) J=J+am
[Tonosxenue 1eHTpa Macc Tenna Zc OTHOCUTEIHHO MPOU3BOJIBLHON OCH MOKHO HAWUTH PACYCTHBIM
IIyTEM C IIOMOIIBIO. ..
1) ypaBHEHHS CTATUYECKUX MOMEHTOB Macc

2
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2) 3akoHa Herotona
3) ypaBHCHHS KMHETHUYECKUX SHEPTUH
10. Kakoe COOTHOIIIEHHE XapaKTEPHO ISt POTOPOB (MK BpalleHus ¢ ocbio 0z) ?

1) 3=,
2) 3=,
3) J,=

3. JlaGopatopHblie padoThI

Hcnonb3yroress st yrayOJIeHHOTO M3y4eHUs! Pa3/eNioB JTUCHUIUIMHBI, TOMYyYEHUS! MPAKTUICCKUX
HABBIKOB pabOThI C peaJbHbIMU O0BEKTaMH, IPUMEHSIEMBIMA B XMMHUYECKOM MAIIMHOCTPOCHHH, a

TaK)Ke NMPOBEACHUS TEKYLIEH IIPOMEXKYTOYHOU aTTECTALNH.

Odopmrnenne otdera Mo 1a00paTOPHBIM paboOTaM MPOBOJAUTCS CTYACHTOM CAaMOCTOSITENIHO BHE

ayIUTOPHBIX 3aHATHM.
3amura 1abopaTopHON pabOThl IPOBOJUTCS BO BpEMsl 3aHATUM, B BHJIE COOECEI0BaHMS.

Kpurtepuu ouenku:

3a4YTEHO - CTYJCHT BBINOJIHUI BCE 33aHNUs J1abOpaTOpHON paboThl; 0popMUI OyMakKHbIH
OTYET; UMEET NPECTaBICHNE 00 OCHOBHBIX MOAX0/IaX K U3JaraeMoMy MaTepHuaiy; IeMOHCTPHPYET
TOTOBHOCTb IIPUMEHSTh TEOPETUYECKUE 3HAHUS B IPAKTUYECKOHN 1€ATEIILHOCTH U OCBOCHHE
OOJIBIIMHCTBA TIOKa3aTenel (POPMUPYEMbIX KOMITETEHIIHH.

He 324TEHO - CTYJICHT HE BBIIIOJHMII BCEX 3aJaHui 1JabopaTOpHO pabOThl; HE MO OTOBUII
OyMaKHBIN OTYET; HE OPUEHTHPYETCSI B TCOPETUYECKOM MaTepHae; He 3HAeT OCHOBHBIX MTOHATUH
u3jaraeMoil TeMbl, He yMEET IPUMEHSTh TEOPETUUECKHE CBEICHU /ISl aHAINU3a IPAKTUYECKOT O
Marepuana, He IEMOHCTPUPYET TOTOBHOCTh IPUMEHSTh TEOPETUYECKHIE 3HAHUS B IPAKTHYECKON
NeSITeIbHOCTH U OCBOCHHUE MOKazaTesiel (popMHUPYEMbIX KOMIIETEHIIUH.

Ilepedyens 1abopaTopHbIX padoT
1. MomenTs! naepuuu ceueHus 6anok (ITK-16(1)).
2. CobcTBeHHBIE M BBIHYKIeHHBIC KosteOanust oanku (ITK-16(1)).
3. Pacuer u uccnenoBanue ynpyrux onop mamussl (ITK-16(1)).
4. Pacuer MoMeHTa nHepiuu Teia Bparienus (ITK-16(1)).
5. Kputndeckas ckopocts Baia ¢ poropom (ITK-16(1)).
6. lunamuka nepuoja mycka poroproii marmssl (ITK-16(1)).

4. KypcoBasi padora

KypcoBast paGora cocToMT M3 OT4eTa MO LUKy paldOT, 3a4aHHBIX IIPENoJaBaTelieM MU
BBINIOJIHEHHBIX B KOMIIBIOTEPHBIX KijlaccaX. OTY4ET COCTOMT M3 TEKCTa MU CONPOBOXKIAIOIIUX €ro
HEOOXO/IMMBIX YepTexei, rpaduKoB, TaOIUI], CXeM U pacredarok. M3maraercst moctaHoBKa 3agauu, ee
MH)KEHEPHO-TEXHUYECKOE MPHUKIIAJHOE 3HAYEHHE, METOJ PEIICHNUs, TIOJyYEHHBIE PE3Y/bTaThbl, BHIBOABI U

PEKOMEH/TAIIH.
KypcoBast paboTa 3aIuinaercs CTyJICHTaMH B TIEPHO]] 3aUCTHOM CECCHH.

Kpurepun ouenku:

3a4YTEHO - CTYACHT OPOPMIIT OyMaKHBI OTUYET; UMEET MPEACTABICHIE 00 OCHOBHBIX
MOJX0/IaX K U3JIaraMOMy MaTepHually; IEMOHCTPUPYET TOTOBHOCTh MPUMEHSTh TEOPETUUECKHUE
3HAHUS B MPAKTUIECKON JAESITEILHOCTH U OCBOSHHE OONBIIMHCTBA MOKa3aTenel (opMUpyEeMbIX
KOMIIETCHITNH.

He 3a4YTEeHO - HE MOATOTOBUI OyMaKHBII OTYET; HE OPUEHTUPYETCS B TEOPETUIECKOM
MaTepualie; He 3HAeT OCHOBHBIX MOHSATUN U3J1araéMOi TEMbI, HE YMEET MPUMEHSATh TEOPETUUECKUE
CBEJICHUS ISl aHAJIN3a [TPAKTUYECKOr0 MaTepuasa, He JEMOHCTPUPYET TOTOBHOCTh ITPUMEHSTh
TEOPETHYECKHUE 3HAHUS B MPAKTHIECKOM EITEILHOCTH U OCBOCHHE MOKa3aresei (hopMHUpPyEMBbIX
KOMIICTCHITHH.



BapuaHTbl KypcoBbIX padoT




