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PaGouas nporpaMma cocTaBlieHa ¢ y4eTOM TpeOOBaHMH:

. denepalbHOr0 rocyJapCTBEHHOTO OOpa3OBaTENIFHOIO CTAHAAapTa BBICINETO
obpazosanua (PI'OC BO 3+) no HanpaBaenuo noarotopku 35.03.06 «ArponHxeHepHa»
(ypoBeHb OakanaBpuaTa), yTBEPKACHHOTO MPUKa3oM MuHncTepcTBa 06pa3oBaHHA H HAYKM
Poccuiickoit ®enepanun ot 20.10.2015 r. Ne®1172 (3apernctpuposadHoro 8 Muuucrep-
crBe roctuuuu PO Ne®39687 ot 12.11.2015 r.);

. NOpAAKa OPraHU3alMH H OCYLIECTBACHHUS 00pa30BaTE/IbHON JEATENLHOCTH 110
00pa3oBaTENBHBIM [IPOTpaMMaM BeICIIEro 0Opa3oBaHus — nporpaMMamM OakanaBpuarta, Ipo-
rpaMmaM CICUMAIHTETA, NPOrpaMMaM MarucTpaTypel, YTBEpXKAEHHONro NMpuUKa3oM MuHu-
crepcTBa obpasoBaHua U Haykd P® ot 5.04.2017 r. Ne°301 (3apeructprpoBaHHoro B Mu-
HUCTEPCTBE 0CTULMU PO Ne 47415 ot 14.07.2017 r.);

. npodecCHOHANBHBIX cTaHaapToB «Crnenuanycr B 00JaCTH MEXaHU3aUMu
CENBCKOro XO03HCTBa», YTBEPKACHHOro mpukasoM Muntpyaa Poccum ot 21.05.2014 1.
Ne®340u (3apeructpupoBaHo B MuHiocre Poccun 06.06.2014 r. No°32609), «Tpaxropuct-
MalKMHUCT CENBbCKOX03AHCTBEHHOTO NMPOU3BOACTBAY, YTBEPXKICHHOTO NPHKa3oM MUHTpya
Poccun ot 04.06.2014 r. Ne°362H (3apeructpuposano B Munwocte Poccun 03.07.2014 r.
Ne®32956), «Cnecapp mo peMOHTY CelbCKOXO3SMCTBEHHBIX MallMH W 00OpYAOBaHWAY,
yTBEpXKAECHHOrO npHKasoM Muutpyna Poccuy ot 08.09.2014 r. Ne°619n (3apeructpuposa-
HO B Muntocte Pocenn 10.10.2014 r. Ne®°34287);

. OCHOBHOM npodeccHoHaNBHOM obpasoBatensHoi nporpamMmsel PI'BOY BO
Bearopoackuii FAY uanpaenenus noaroroBku 35.03.06 «ArpoHHXeHepUN» MO NPOPHUIAM:

«Texnuueckne cuctemsl B arpoOusHece», « TeXHMYECKHI CEpBUC B arponpoMsilICHHOM
KOMILIEKCE,
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I OEJHU H 3AJAYHA OCBOEHUA THCHOUILJINHBI
O0nacTh NPOPECCUOHATIBHON IEATENBHOCTH BBITYCKHUKOB, OCBOMBUINX MPO-
rpaMMBl DakanaBpuaTa no HanpariaeHuio 35.03.06 ArpoMmKeHepHs, BKIIKOYACT:
¢ 3(p(EKTUBHOE HCIOIB30BAHHE M CEPBUCHOE OOCHYKUBAHUE CEIBCKOXO3AM-
CTBEHHOH TEXHMKHM, MALIMH U 00OPYAOBaHUA, CPEACTB WICKTPU(PUKALKUH U aB-
TOMATU3ALHH TEXHOJIOTHYCCKHX MPOLECCOB MPH MPOU3BOACTBE, XPAHCHUH H
nepepalboTke TPOAYKIMH PACTEHHEBOICTRA U SKUBOTHOBO/ICTBA,
¢ pa3paboTKy TEXHHUYECKUX CPEOCTB AJIA TEXHOIOTUYECCKON MOICPHH3ALMH Cellb-
CKOXO35MCTBEHHOIO MPOU3BOICTBA.

ITpu sTOM OakanaBp Mo HampapIeHHIO TOArOTOBKU 35.03.06 ArpouHKeHEpUs
A0TKeH OBITH MOATOTOBJCH K PEUICHUIO (B YHCTIE MPOYUX ) CCIYIOIUX NPOPECcCHo-
HAQJIBHBIX 34434 B COOTBETCTBHUU ¢ NPO(HIEM NOATOTOBKH W BHAAMH Mpodeccro-
HAJIbHON JE€ATE/IBHOCTH:

HPOUZBOOCMBEHHO-MEXHOA0SUHECKUS OCAMEALHOCHTb.
¢ 3(p¢eKTHBHOEC UCTIONB3OBAHUE CEIIBCKOXO3AHCTBEHHON TEXHUKH M TEXHOJIOTH-
4eCKOro ofOpyaoBaHHUs I NMPOU3BOJACTBA U MEPBUYHOHN MepepaloTKH Mpo-

OyKUMH PAaCTCHUEBOACTBA M JKMBOTHOBOJACTBA HA MPEANPUATHAX Pa3IAYHBIX

OpraHu3allHOHHO-MPABOBBIX (hOPM;

OP2AHUSAYUOHHO-YAPUGACHYCCKAS OCAMEALHOCHb!
e o0ecneyeHre BBICOKOH padOTOCIIOCOOHOCTH M COXPAHHOCTH MAlUIUH, MeXa-

HH3MOB U TEXHOJOTHUECKOTO 000y IOBAHHUA,

NPOEKMHAS OEIMEIbHOCIb!
® VYUaCTHE B MPOCKTHPOBAHHM TEXHOJOTMYECKHX MPOLECCOB IPOU3BOJCTEA,

XPaHCHUS U NEPEpPadOTKU CENbCKOXO3AMCTBEHHON TPOAYKINH, TEXHUYESCKOrO

00CHyKHBAHUS U PEMOHTA CEIbCKOXO3SMCTBEHHON TEXHUKU HA OCHOBE COBpE-

MEHHBIX METOAOB U TEXHUUYECKHX CPEACTB;

® YYaCTHE B MPOEKTHPOBAHUM TEXHUYECKUX CPEICTB, CUCTEM 3JIEKTpPU(PUKALILIH
M ABTOMAaTH3aUHH TEXHOJIOTHYECKHX MPOLECCOB U 0OBEKTOB HHPPACTPYKTYPEL
CEIBCKOXO3AMCTBEHHBIX IIPEANPHATHUIH;

B COOTBETCTBUHU ¢ YKAa3aHHBIMH NPO(PECCUOHATBHBIMY 33Ja4aMU MpeaAMeToM
AUCUMNIVHEL «PacueTsl AeTajieli MAllIHH METOAOM KOHEYHBIX 31€MEHTOB» SBJIf-
FOTCA OCHOBBI MOJEJIMPOBAHHUA, PACYETa, M aHAIN3A ¢ NOMOLBI DBM TUnOBEIX Ie-
Tajell MEXaHHM3MOB M MAlllMH, a TAaKKe KOHCTPYKLMM, MPUMEHSEMBIX B U3E/TUAX
MALUFHHOCTPOCHUA OOLIETEXHUYECKOTO U CENBCKOXO3AMCTBEHHOTO HA3HAUCHMUS.

Ilean u3ydyeHHs] THCHHUIVIHHBI - aKTUBHO 3aKPENUTh, 0000IIUTE, YIAyOUTh U
PACIUUPUTE 3HAHUSA, IIOIYYEHHBIE IIPU U3y4YeHUH 0a30BBIX IUCLMIUIAH, IPUOOPECTH
HOBBIE 3HAHHUS U C(HOPMUPOBATH YMEHHUS U HABBIKU 110 TIPUMEHEHUI0 3BM s mpo-
¢KTHPOBAHHUA, aHau3a B odecneueHus padoToCnoCOOHOCTH MAalIMH U MEXaHU3MOB,
HEOOXOAUMBIE JUIA M3YYEHUS CMELHANBHBIX AUCLMIUIMH U U [TOCIEIYIOIEH mpo-
(heccnoHaNbHON OCATENBHOCTH DaKaiaBpa.

3amavn AUCUHNVIHHBI 3aK/TIOYAOTCA B M3YYEHUH OOIIMX MPHHLMIIOB pacueTa
H NPUOOPETCHHUH HABBIKOB MO NMPUMEHCHHIO CIIELHATM3UPOBAHHBIX IIAKETOB NPHU-
KnagHex nporpamm s OBM (APM WinMachine, KOMITAC 3D) ans OLEHKH
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Q)yHKL[HOHa.HBHBIX BO3MOSKHOCTEH THIOBBIX ACTAICH MEXAHU3MOB M MAILMH, KpHTC-
PHUEB KQUECTBA NEPEIAYN ABUKCHUS, HpO'-IHOCTHOﬁ HAOCKHOCTH KOHCTpYKIlHﬁ.

II MECTO JUCIUILIUHLI B CTPYKTYPE OCHOBHOI
OBPA3OBATEJIBHOM ITPOI'PAMMEI

2.1 HOuka (pazaen) OIIOII, K KOTOPOMY OTHOCHTCSE AHCHUIIHHA (MOIVJIb)

HaumMeHoBaHHE THCHHILTHHBI uxa (pazgen) OITOIL
51.B.[IB.06.02 «PacueTrl aetaneli Ma- | Bnok 1. Aucunniuss (Monyiu). BapuatueHas
IIMH METOAOM KOHEUYHBIX 3JIEMEHTOB) 4acThb. JIMCUHIUIMHBI 10 BBIOOPY

2.2 Jlornyeckast B3auMocBs3b ¢ apyruMu yacrsavu OIIOII

1. Maremaruka

duzuka

Hudopmartuka

HauMeHOBaHHE NpeLIeCTBY IOLLHX

AMCUMILUTHH, NPAKTHK, HA KOTOPbIX
» TP ’ p HuxeHepHas rpaduka

Oasupyercsi JAHHASI AUCHHIVINHA
MatepuanoBeacHue

2.
3.
4. TeopeTUueckas MEXaHUKA
5.
6.
7.

ConpoTHUBJICHHE MAaTEPHAJIOB

8. Teopus MEXaHU3MOB U MAUTMH

TpeboBaHHA K «BXOAHBIM» 3HAHHSIM, YMEHHSAM H HABBIKAM:

OCHOBHBIE (PU3NYECKUE BEIUYMHBL, HE-
0OXOAUMEIE AT OMUCAHUA KHHEMATHKH
U TUHAMMKH MEXAHUYECKOTO TIBUIKEHUS

OCHOBHBIE CBOICTBA KOHCTPYKIIHOH-
3HaTh HBIX MATEPUATIOB ¢ TOUKU 3PEHUS MPOY-
HOCTH U TPUOOTEXHUKH

OCHOBHBIC MPUHUMIIBI ITIOCTPOCHUS Ma-
TEMATHYECKUX U KOMITBKOTEPHEIX MOJIE-
nen

[IpumensaTs onepauuu augpepeHuupo-
BAHMA U UHTETPUPOBAHUS

CoCTaBnATE W peluaTh CUCTEMBL JTUHEH-
YMmern HBIX, BEKTOPHBIX, OU(hHepeHIUATBHBIX
YPaBHEHUH

Hcnone30BaTh OCHOBHBIE NMPHEMBI pa-
00TH ¢ UH(pOpManuei Ha DBM

MeTtoaukoii BEIOOpa U HCIONB30BAHUA
Biagers MoJienell O0BEKTOB U (PUHUYECKUX MPO-
LICCCOB

Jloruyeckas U COAEpKaTeIbHO-METOMUYECKAs B3aUMOCBA3b ¢ IPYTUMU JUCLU-
winHaMH (dactaMu OITOIT BO) obycnasnuBaercs teM, uyro «Pacdersl getaneit ma-
IIMH METOOOM KOHEUHBIX NIEMEHTOB» — JUCLUIUIMHA MPUKIAZHON HHKEHEpPHOMH
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IIOATOTOBKH CTYIEHTOB, KOTOPAsA OCHOBBIBACTCS B TEOPETUYECKOM ACIEKTE HA BEIC-
el MaTeMaTHhke (METOABI MOCTPOCHHS M aHAIW3a MAaTEMAaTHUECKUX MOJenel), Teo-
PETHUECKOH MeXaHHKe (00Lupe 3aKOHBI PABHOBECHS W B3aUMOICHCTBUA Marepualb-
HBIX T€N), HHKEHEPHOH rpaguke (MOCTpoeHHe TpapuuecKux Mojeneii) U uHdpopMa-
THKE (MCIIOIB30BAHUE HHGPOPMALIMOHHBIX TEXHOJOTHI), & B 3KCINIEPUMEHTAIBHOM —
Ha o0IICH (pr3HKe (MOHATHIHBIN annapar o0LIed MEXaHUKN ) U MAaTEPUATIOBEICHUH U
TEXHOJIOTUH KOHCTPYKLIMOHHBIX MATEPHAIOB (MOHATHE CTPYKTYPhl MAaTePHAIOB, Me-
TOJOB H3TOTOBJIICHHUS OETAICH MALIKMH U HX COOPKH).

OcBOCHHE TUCHMILIHHEBI «PacueTsl aeTaielt MalMH METOIOM KOHEYHBIX DJIe-
MEHTOB» HEOOXOAUMO Kak OPCACCTBYOILICE MJIA U3YUCHUA AUCUUIIIAH Hpoq)eccn-
OHAJBHOI'O LIUKIIA: ACTAlIM MAIIHH U OCHOBEI NPOCKTHPOBAHNA, OCHOBBI IPOCKTHPO-
BaHHUS B CEJILCKOXO3SHCTBEHHOM MAMIUHOCTPOCHUH, JUATHOCTHKA U TEXHHUYCCKOC
O6C-Ily}{(HBaHHe MAILIHH, CEIBCKOXO3AMCTRCHHBIC MALLIMHEI.

II1 OBPA3BOBATEJIBHBIE PE3YJIbTATBI OCBOEHUA
JANCHUIVINHBIL, COOTBETCTBYIOUHIUE @®OPMHPYEMBIM
KOMIIETEHOUAM

B pesynbpTare OCBOCHUS AMCUMIUIMHBI OOYYAIOWIMKCA OOJDKEH DEMOHCTPUPO-
BaTh CHOPMUPOBaHHLIE Apogheccuonanvusie (IIK-5, ITK-6) koMmeTeHIIUM.

Koam
ILnanupyemMbie pe3yabTaTbl 00yUeHUA
koMne- | @opMyJHPOBKA KOMNETEHLHH
" Mo AHCUHIIJIHHE
TeHLHH
3uame: cTaguy, TEXHOJNOTHM H MOCNEOOBaTelNlb-
HOCTBH INPOLECCOB IMPOEKTHPOBAHHSA, METOOHKH U
MOOXOAbI K ONPEASNEHHIO NPEAEIbHBIX COCTOSHHIMA
TeXHHYeCKUX OOBEKTOB, COBpPEMEHHblE MeTOIbI
onpeneneHHss  HanpskeHHO-IeQopMUPOBAHHOTO
COCTOSIHHS, Pa3MEPHOCTH OCHOBHBIX BEJIHYHH H HX
T'OTOBHOCTD K YYaCTHIO B IPOEK- MEPECUET B PA3JIHYHBIX CUCTEMAX
THPOBAHUH TEXHUUECKHX CPEICTB ¥YMeTh: pellaTb CUTYaUMOHHbIE 3ai1adyd pas3fiiy-
— U TeXHOJOTHYECKHX TIPOLIECCOB HOMO THIA C UCIMOJB30BAHHEM OCHOBHBIX 3aKOHOB
3 MpPOU3BONCTEA, CHCTEM SIEKTpH- MEXAHHKH, NPHMEHATH METOAbl MATEMATHYECKOIO
(bMKALMH H ABTOMATH3ALIHH CEJIb- aHajgusa 11’ MOJAENHPOBAHHSA, MPOBOAHTL HCCJIEN0-
CKOXO3SIICTBEHHBIX OOBEKTOB BaHUs padoOUYHX U TEXHONOTMYECKUX MPOLECCOB
MaLlHH
BnageTb: MeTomMKaMmu cOopa U aHalnu3a HCXOI-
HBIX OaHHBIX A4 pacueTa H NPOEKTHPOBaHHUSA,
HaBBIKAMH OMpeneNeHHs napaMeTpoB padoumx u
TEXHOJOTHYECKHX MPOLECCOB MAIIHH, METOIAMH
HaOIII I€HUST H 3KCTIEPHMEHTA
CrnocoOHOCTb UCIOJB30OBAThL HH- 3HaTh: METOIODBI AHANK3a H CHHTE3a MEXAHHU3MOB
IIK-6 (bopMaLMOHHLIE TeXHOJOTHH MPH Pa3nUYHBbIX THIIOB; OCHOBHbIE XaPaKTEPUCTHUKHU TH-
MPOEKTHPOBAHHH MALLHH H Opra- MOBBIX MEXAHH3MOB, KPHTEPHH H 3KCILIYATAL[HOH-




HH3alUHH HX pa60’1‘bl HBIC ITapaMETPRI, ONPEICIIOIIHE pa60'rocn0006-
HOCTbH U KaYCCTBO MAIIWH H MCXAHH3MOB

YMeTh: peiaTs CHTYaLHOHHBIC 3a0a4H MPOEKTH-
POBaHHS, MPUMEHATH METONbI MATEMATHYECKOIQ
aHal{3a U MOJEeNUPOBAHHS, MPUMEHATb KPUTEPHH
paboTocrnocobHOCTH MAIIHH U MEXaHU3MOB

MaLuHH

Baaaerb: HaBbIKaMH MPOEKTHPOBAHHS TEXHHYE-
CKHX CPeICTB; HABBIKAMH HCIONb30OBAHHA HHPOP-
MALHOHHBIX TEXHOIOIHH NPH NPOEKTHPOBAHHH

IV OBBEM, CTPYKTYPA, COAEP)KAHUE JUCIUILTHHBL, BUAbBI YUEEHOM

PABOTHI H ®OPMBI KOHTPOJIA 3SHAHUH

4.1 PacnpeneneHue o0beMa yueOHo#H padoThl o gopmam 00yueHHs

Bun padorni

O0bem yueGHoii
padoThl, Yac

Dopmbl 00yUeHHS (BHOCATCA JAHHBIE IO peaii3yeMbiM hopMam) Quuasn
CemecTp (Kypc) H3yUeHHA THCUHILTHHDI 5
O0was Tpya0eMKOCTb, BCETO, Yac 108
3AHCNIHBIE COUHUY b 3
KoHTaKkTHasa padoTa o0y4alONIHXCA ¢ IPenoaaBaTeaeM 58
AyIHTOpPHBIE 3AHATHA (8C€20) 36
B TOoM unce:
Jexkuuu
JlaBopaTopHbIE 3aHATHSA 36
[TpakTHYECKHE 3aHATHSI
Hnvre 61ovr pabom 8 cOomeememaiil ¢ y4eGHuIM HAAROM (YHeORAR HPAKM -
Ket) )
BHeayauTopHas paboTta (6ceco) 18
B ToM uucie:
KoHTpons camocTosaTenbHEH paboTs! (Ha rpynny B GOpMe pelueHHs CUTya- P
LHOHHBIX 33aJa4)
KoHcynbrauuu cornacHo rpaguky kadenpsl (eskeHenenbHo 14 — Ons cTy- 18
JeHTOB O4HOH (hopMbl 0OyueHus X 18 Hex.)
Hnvie s1ovr pabom 6 cCOOmMBemcmanil ¢ y4eGHuIM HAAROM (KYpCoeds padom,
PI'3uop.) )
IIpoMeKYyTOUHAS ATTEeCTALHS 4
B ToMm uucie:
3auer 4
Dx3ameH ( Ha | rpynny)
KoHcynbpTanus npea3lk3aMeHalioHHas (Ha 1 rpynny)
CamocTonaTe/IbHAA patoTa 00YYAIOIIHXCS S0
CamMocTosITeIbHASI pA00TA 00VYAIIMHXCH (8cezo) S0

B TOM YHCJIC!

CamocTosaTenbHas padoTta mo npopadoTke JeKIHOHHOrO Marepuaia (60% ot
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obbeMa JeKkuuii)

CamocTosATenbHas padoTa Mo MoAroToBKe k JadopaToOpHO-NPAKTHUECKHM 19
3aHATHAM (60% 0T 00BbeMa ayAUTOPHBIX 3AHATHI) °
Padora Han Temamu (BOMPOCAMH), BBIHECEHHBIMH Ha CaMOCTOATEIBHOE U3Y- 10
YEHHE

CamocTosATenbHas paboTa no BUOAM MHOWBUOYATbHBIX 3aAaHUI | MOATOTOB-

Ka pedepaTa (KOHTPOJIBHOH paboThl)

[ToaroToBkKa K 3a4eTy 8

l—IpnmeanHe: *OCYLI.I@CTBIISIQ’TCH Ha aYOUTOPHBIX 3dHATHAX

4.2 O01was CTPpYKTYpa AMCUHILVIHHBI H BHbI Y4eOHOI paloThl

HanmeHoBaHHE MOAYJICH H Pa3nesoB NHCUHILIH-

O6bembl BHAOB y4eOHOH PadoThI MO

HbI topmam 0byueHHus1, uac
OuHas popma 00yueHun
N SE | 5
= -
== e 5
[ o= £
& = [ R
=S == ==
= ke = =
e = o i S g
& 4 = s Zm
& o o T & S
==} = == [=-R-" F-
1
2 3 4 5 6
Mopayab 1 «QcHOBHBIE CBEACHHS 0 METOAE KOHEU- 36 0 6 24
HBIX 3J1EMEHTOB»
1 OcHOBHBbIE THUIBI MPUMEHAEMBIX KOHEUHBIX 3Jie- 6 5 4
MEHTOB =
2 OCHOBHbBIE CBEIEHHS O METOE KOHEUYHBIX 3JIEMEH- 10 ’ =) g
TOB g
G=n
3 HasHayeHue U BO3MOKHOCTU Moy APM 3 3 3
Structure3D ==
Hmoeosoe sansamie no vmooyao 1 6 2 4
Moaysb 2 « THnoebie pacueTnl AeTAJIeH H y3J10B
MALIHH METOJ0M KOHEUYHbIX 3JIeMEeHTOB B CHCTeMe 68 0 30 12 26
APM WinMachine»
1 OcofeHHOCTH NMPOYHOCTHBIX pacueToB MKD B Mo- 3
, . . 38 26 = 12
ovie Structure3D) cuctemel APM WinMachine g
2 Henpo4HOCTHbBIE BUBI PACYETOB METOIOM KOHEH- 4 5 S 9
=
HbIX 3JIEMEHTOB £
Hmozosoe sansamie no o0yt 6 2 = +
3auem 12 o - 4 8




4.3 CTpyKTYpa H coaepKaHHe JHCUHMILIHHBI o popMamM o6yUeHH s

HaunmeHoBaHHe MOIIy.I'IEﬁ H pa31€eJi0B JHC-
HHIVIHHbI

O6bembl BHAOB yueOHO padoTbl no gpopmam

o0y4yeHus, yac

OuHas popma 00yueHHun

UTaGopaTop-
HO - NpaK-
THY. 3SAHATHA

Texkunn

Bueayanr.
padoTa

CamocT. pa-

0oTA

> Bcero

5]
N

“wh

(o))

Moayab 1 «OCHOBHBIC CBEAEHHSA 0 METOE
KOHEeYHbBIX 3/1eMeHTOB»

1 OcHogubie munsi HPUMEHACMBIX KOHCH-
HHIX ITCHMECHNOB

1.1 KmoueBas unes MK3. IToHaTue ¢ KoHeu-
HBIX 31eMeHTax. OCHOBHBIE THUIBI PHMEHsE-
MBIX Ha MpaKTHKe KOHeUYHbIX 3JIeMeHTOB. Mo-
IOeNnUpoBaHHe KOHCTPYKLHH KOHEYHBIMU 3Je-
MEHTAMH.

2 OcHoéHbIe CRCOCHUA O MCMOOE KOHCUHBIX
31eMennoe

10 2

2.1 TloHaTHe KCHEUYHO-3JIEeMEHTHOH MOZENH.
KoHeuHo-3neMeHTHas ceTka. Bzaumozeii-
CTBHE KOHEYHBIX 3JIEMEHTOB. 3aJaHHE BHEII-
HUX Harpy3ok. CyTb pacdera MeToJOM KO-
HEYHBIX 93JIEeMEHTOB. MaTpHla KeCTKOCTH.
BriOop TUMOB KOHEUHBIX SJIEMEHTOB NPH MO-
JETHPOBAHHH KOHCTPYKLIHH.

3 Hasnauenue u 03mM0ncHocmu Mooyaa
APM Structure3D

3.1 HasHauenue momyns APM Structure3D.
OrpaHuyeHHus, HaKJIagblBaeMble Ha CO3JaBae-
Mble MOJAENH. THIBI PacueTOB, PeaNH3yeMbIX
B moayne APM Structure3D. OueHka makcu-
MalbHOH pa3MEPHOCTH 3aJayH, KOTopas Mo-
’keT ObITb pelleHa ¢ nomoiibio APM Struc-
ture3

10 2

Hmoeosoe 3anamite no mooyaw 1

K OHCYIDNUTHHH




Moayab 2. «TunoBbie pacyeTbl AeTaneid H
y'3JIOB MALIHH METOA0OM KOHCYHBIX 3JIECMECH-
T0B B cucteme APM WinMachine»

1 Ocobernochiu nPOYHOCHIHBIX PACHEHOE
MK?2 & mooyae Structure3D cucmessr APM
WinMachine

Co3naHue pacueTHOH MOJETH CTEP>KHEBOH
KOHCTpYKUHMH. IToarotoBka cTep:kHEBOI MO-
IeMd KOHCTPYKLHHU K pacyery.

68

30

12

26

CraTtnueckuii pacueT CTepH(HeBOﬁ MOJCITH
KOHCTPYKIHH H QHAJIH3 MOJIYHEHHBIX PE3YJib-
TATOB.

38

26

CosnaHue H pacueT CTCP/KHEBO-
MIacTHHYATOH MOJEIH KOHCTPYKLUHH

HononuurenbHele  (YHKUMOHANbHBIE BO3-
MoxHOCTH Moayia APM Structure3D no co-
3IaHHKO CTEPXKHEBBIX MOJEJIEH KOHCTPYKLHHA

Cosnanne u pacueT MOJIeNIel KOHCTPYKLMI,
comepikallix MiacTHHUaThIe (00oI0ueyHbIe)
1 00BEMHbIE KOHEUHBIE 3JIEMEHTBI

IMoncucrema APM Studio renepanmu Tpex-
MEPHOH KOHEYHO-3JIEMEHTHOH CETKH

AHanus HanpssKeHHO-1e(hOpMUPOBAHHOTO

COCTOSIHUA MPOM3BOJBHOH OeTalH B MOOVJeE
APM FEM

IMoncuctema APM Structure3D pacuera
HaNPsKeHHO-1ehOPMHPOBAHHOIO COCTOAHHS
TPEeXMEPHbBIX KOHCTPYKLUH

2 Henpounocmitbie 8HObI paciemos Memo-
00M KOHEUHBHIX ITCMEHIN0E

Henuneiinelii pacuer. PacueT cobCTBEHHBIX
4aCTOT U cOOCTBEHHBIX dopM. PacueT Mogenu
KOHCTPYKLHH Ha YCTOMUUBOCTD. TernioBoi
PAacHeT H PELIEHHE 3334 TEPMOYIIPYIOCTH

Hmoeosoe auamue no ymooyawn2

Sauem
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V OIEHKA 3HAHHI H ®OHJ OIEHOYHBIX CPEIACTB JJA IIPOBEJEHISA
TEKYIUETO KOHTPOJIA 3HAHUH H
OBYYAIOIIUXCA ITO TUCHHUILINHE

MPOMEXYTOYHOH ATTECTAIIHH

S.1 @opMbl KOHTPOJIA 3HAHUI, pEATHHIOBas OUeHKA U (POPMUPYEMbIE

KOMIeTeHUHH (IHeBHAas1 hopma oOyUYeHHs)

Ne [HaumeHoBaHue peHTHHIOB, MO- Ob6bem yuebHoil pabotel | PoOpMa KOHT-
I | nyneftu Gokos = pons sHanuit | ©
T =
® : 5 |29« 3
2 |8 c |z g5 <
23| R = e g
> I > S o - < S
= E & = =H My o
- ) . —
= = . = % 5 —
HEEERERELE F
& S|le 33 & £ 2= VRS
o =B = mEO
Bcero nmo aucuuniiuHe nK-5
K 6, 108 36 | 22 | S0 3ayer 100

I Bxoonoit peiimuns YcTHRI onpoc| 5

I Pybeswcnotit peiimuns Cyvma Gannos 60
32 MOIYJH

Moayab 1 «OcHoBHBIe CBeIeHHs 0 .

MeToae KOHeYHbIX 3JIeMeHTOB» IK-5 36 | 0 6 6 |24 20

1 OCHOBHBIE THITBI IPHMEHAEMBIX 6 5 4 YcTHBLH onpoc

KOHEYHBIX 3JICMEHTOB
5 OCHOBHLIE CBeIEHHs O MeToJe KO- 10 5 ? YcTHBIH onpoc
HEUHbIX 3JIEMEHTOB
3 HasnaueHnue 1 BO3SMOXKHOCTH MO- g 8 YcTHBI onpoc
ayns APM Structure3D
o o 15 HOH-
HToroBblii KOHTPOJb 3HAHUI MO Te- Cirryaurio
6 2 4 |Hble 330241

MaMm MoayJs 1.

Moayab 2 «Tunosbie pacuyeTbl AeTa-

JeH H Y3J10B MAaLLHH MeTOA0M KO- nk-s| 68 | o | 30| 12 | 26 40

HeYHbIX 3JIeMeHTOB B cucTeme APM

WinMachine»

1 [OcobeHHOCTH MPOYHOCTHBIX pac- - VeTabiii onpoe

. 38 26 12
yetoB MK B Moayne Structure3D
2 |HenpouHOCTHBIE BHABI PACHETOB 4 2 5 YcTHBLH onpoc
METOOOM KOHEYHbIX 3JIEMEHTOB
HTOroBslil KOHTPOIb 3HAHUH O Te- 6 5 4 Curyaumos-
MaM MOOVJIsA 2. HbIE 337441
Yuacmue ¢
ROHPEePeHUUaX,
o ~ (OHKVPCUX, 6b1-

I Teopueckuil peitmune RoHIIpec 5
CINABKAX, Haitd-
canie pegpepa-

HiGae
1V Beixoonoil pestmune 12 4 | 8 3auer 30
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5.2 OueHka 3HAHHUI CTyJAeHTA

5.2.1 OcHOBHBIC NPHHIUNLI PEHTHHIOBOI OLIEHKH 3HAHUI]
OueHKa 3HAaHUA [0 JUCLUILIMHE OCYIIECTBIIACTCA COMIACHO IOJMKEHUIO «O

€IVHBIX TPEOOBAHUAX K KOHTPOJIKO U OIIEHKE Pe3ynbTaToB 00yueHUs: MeToaudeckue

PEKOMEHIALMH 110 NPAKTHYECKOMY NMPHMEHEHNAK MOIYJIBHO-PEUTHHIOBOH CUCTEMEI

O0yUEHHUD»
YPOBEHb Pa3BUTHA KOMIICTCHUHH OLECHUBAECTCA ¢ MOMOIUBK) PEHTHHIOBBIX
OaJIIOB.
. o Makcumym
PeiiTHHr 1 XapaKTepHCTHKA PEHTHHIOB
021108
Bxonnoit OTpaxkaeT CTeneHb NOArOTOBISHHOCTH CTYAEHTA K H3YYEHUIO
aucLHUIIHHBL Onpenensercs no HTOraM BXOAHOIQ KOHTPOJIS 5
3HAHUI Ha MepBOM MPaKTHUECKOM 3aHATHH.
Py0GexHbIii Otpaskaer paboTy cTyZeHTa Ha MPOTAXKEHUH BCEro nepuona
M3Y4eHHS OHCLMIUIMHBL Omnpenensercs CyMMoil 0annos, Ko- 60
TOPbIE CTYAEHT MOMYHHT MO PE3yNbTAaTAM U3YYEHMs KaKAOro
MOZYJLSL.
Teopueckuil | Pe3ynbTaT BBIMOJHEHHS CTYASHTOM MHIWBHAYalbHOIO TBOpYe-
CKOTO 33aHHS Pa3JIHYHBIX YPOBHEH CIIOKHOCTH, B TOM YHCIE, 5
YHACTHE B PA3JIHYHBIX KOH(PEPEHLHAX H KOHKYpPCax Ha mpo-
TSKEHHH BCEro Kypca M3y4deHHs OUCLIMIIHHBL
BrexoaHoii ABaserca pe3ynbTaTOM aTTeCTallMM Ha OKOHYATEeNIbHOM 3Tare
M3yHeHHsl TUCLMIUIHHBI MO MTOTaM Caadd 3adera. Otpaxaer
YPOBEHb OCBOEHHS HHPOPMALHMOHHO-TEOPETHHECKOIO KOMIIO- 30
HEHTA B LeJIOM U OCHOB MPAaKTHUECKOH AeATeNbHOCTH B YaCTHO-
CTH.
OOwuii peii- | Onpenensiercst MyTéM ¢y MMHPOBaHHs BCeX PEHTHHIOB 100
THHT

HTorosas OLEHKA KOMIIETEHIIMHA CTyIECHTA OCYILECTBISAECTCS IyTEM aBTOMATH-
YECKOT0 neperoaa 0auion of1ero peiiTHHra B CTaHAAPTHLIE OLICHKH.

Hesauer 3a4uTeHO

meHee 60 danna

61-100 damnoB

5.2.2 KpuTepuu oUeHKH 3HAHHI CTYIE€HTA HA 3a4eTe

J1 IpOBEAEHHS UTOTOBOTO KOHTPOJIS 3HAHUH CTYIEHTA IO JUCLUIUIUHE Y4eOl-
HBIM ILTAHOM YCTAHOBJICHA (POpPMa KOHTPOJISL B BUAE 3a4€Ta ¢ BBHICTABICHUEM OLCHKH
«3a4TECHO» WU «HE3A4ET).

3a4eT MPOBOOMTCH LI NPOBEPKH (DOPMHPOBAHMA KOMIICTCHUMN M KauyecTBa
BBIMOAHEHHSI CTYICHTOM N1a00PATOPHBIX padoT.

OCHOBY OLCHKH Ha 3a4€TE COCTABJIAECT YPOBEHb YCBOCHUS CTYICHTOM Marepua-
Ja, IPEeAyCMOTPEHHOrO y4eOHOH mporpaMmoll AUCUUIUIMHEL HA JAHHBIA CEMECT),
BBIPAKEHHEIA B PEUTUHTE.

OpHEHTUPOBOYHBIE KPUTEPUH OLICHKU 3HAHUH CTYIEHTA:
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. OUEHKY «3a4TCHO» 3aCiHY;KUBACT CTYICHT, BBITTOJHUBIINI U 3alWTHBLLNH
C IOJIOKUTEIBHON OLIEHKOH NadopaTOpHBIE paldOThl, MPEAYCMOTPEHHBIE Y4YeOHOM
[IPOTPaAMMO, BBIIIOJIHUBIUMA UTONOBBIE KOHTPIN 110 MOAYIIAM M UMEKOIIHUIA UTOrO-
BBII peUTHHT BBILIE 51.

. OLICHKY «HE3a4eT» 3acayKHBAeT CTYIAEHT, HE BHIMOJIHUBIIKWN U He 3alllH-
THBIIMHA € TNOJOKHUTEIBHOH OLCHKOH nadopaTopHBIE padOTHI, NPEedyCMOTPEHHBIC
yueOHOM MporpamMMoil U MOAYUYUBIINN 32 BCE BUABI padOT CYMMAapHBIE PEHTUHIOBLIE
banel meHee 50%, a TalkKke KOTOPOMY Ui MOIYYEHUS JOMOIHUTENBHEIX OaloB Tpe-
OyeTCs MPOBEACHUE 3aHATHIH Ha OCHOBE JIOTIOJHUTE/IBHBIX 00PAa30BATENbHBIX YCIVT.

5.3 ®oHa OUEHOYHBIX ¢peacTB. THNOBbIE KOHTPOJbHbIC 32JaHHS] HJIH HHbIE Ma-
TepHaJbl, HeO0OXOAHUMBIE I OLEeHKH (POPMUPYEMBIX KOMIETEHUMH Mo aucuH-
IJIHHE (TIPIIoKECHHE 2)

VI VUEBHO-METOAUYECKOE 1 THOOPMAITHOHHOE OBECIIEYEHHUE
ANCHUIITHHBI

6.1 OcHoBHasI TUTEpaTYpa

1. Octsakos, FO. A. TIpoekTHpOBaHUE MEXAHU3MOB U MAUIMH: 3()(PEKTUBHOCTE,
HAOEC)KHOCTh M TEXHOT€HHAs 0€30MacHoCTh : yueOHoe mocodue / 0. A. Octskos, U.
B. Illepuenko. - 1. - Mocksa : OOO "Hayuno-usparensckuii nenrp MHOPA-M",
2016. - 260 c.— Pexum JOCTyIIA: (ObC "3HaHuyM" )
http://znanium.com/bookread2. php?book=513552

2. Cnobomok, A. I1. KoHcTpyupoBanue MalivH Ha DBM [DnekTpoHHBIH pe-
cype] : yuebHoe nmocodue no AUCLMIIMHE LIS CTYICHTOB HanpapiaeHus 35.03.06 -
Arpoumxenepus / A. I1. Cnobomrok ; benroponckuii I'AY. - Maiickuii : benropon-
ckuii T'AY, 2016. - 102 ¢.— Pexum pocryma: (3bC benropoackoro I'AY)
http://lib.belgau.edu.ru/cgi-
bin/irbisé4r 15/cgiirbis 64.exe?LNG=&C21COM=F&I21DBN=BOOKS READER
&P21DBN=BOOKS&Z21ID=152115780968022918&Image file name=Only in_E
C%35CSlobodyuk A%2EP%2EKonstruirovanie mashin na EVM%2Epdf&min=50
332&FT REQUEST=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%
D1%83%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0
%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%20%D0%BD%D0%B
0%20%D0%AD%D0%92%D0%9C& CODE=102&PAGE=1

6.2 JlonoJTHUTE/ILHASA JIUTEpaTypa
1. Camorun, FO.H. MeToa KOHEUHBIX IEMEHTOB B 3aJa4axX COMPOTHBJICHUSA Ma-
TepuaioB [2nexkrponHbiii pecype]/ KO.H. Camorun, B.E. Xpomatos, B.I1. Yupkos -
M.: DU3IMATIIHNT, 2012. - 200 C. — Pexum AOCTYyIIA:
http://znanium.conm/bookread2. php?book=544799
2. Octsakos, HO.A. TIpoekTupoBaHHe ACTANCH U Y310B KOHKYPEHTOCIIOCOOHBIX
maiuH. [OnekrpoHubii pecype] / FO.A. OctakoB, YM.B. [1IeBueHKO. — DIEKTPOH.
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file:////znanium.com/bookread2
http://lib.belgau.edu.ru/cgi-bin/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOKS_READER

gan. — CII6. : Jlawp, 2013. — 336 ¢ . — PexuMm gocTyna:
http://e.lanbook.com/book/30428/# 1

3. MeToauyecKrue OCHOBBI HHDKEHEPHO-TEXHUIECKOro TBOpUecTBa: MoHOrpadus
[DnekTponHbl pecypc]/ M. A. llycto - M.: HUL[ UHDOPA-M, 2017, - 128 ¢.:
ISBN 978-5-16-009927-9 — Pexum JOCTYNA:
http://znanium.com/bookread2. php?book=612292

6.3 Y4yeOHO - MeToAH4YECKOe oOecneyeHHe CaAMOCTOSATEeNbHOH paboThl
00y4aKLIHXCS 0 JHCIHILTHHE
6.3.1 MeToau4ecKkHe YKa3aHHUS M0 0CBOEHHK AHCHUIIHHBI

CamocToATenbHad padboTa CTYOCHTOB 3aKIII0YACTCS B HHULIMATUBHOM ITOMCKE H
0o0paboTke MH(pOpPMaUMU O NpodIeMax, pacCMAaTpPUBAEMBIX B paMKaxX H3y4aeMoi
OUCUUTUIAHBL, KOTOPBIE UMEIOT OOJBIIOE IPAKTUYECKOE 3HAYCHUE.

CamocTodaTenpHas padoTa MIAHUPYETCd B COOTBETCTBHM ¢ KaJICHIAPHBIMU
IwiaHam# padoder IporpaMMBbl MO JUCLMIUIMHE U B METOOUYECKOM €JUHCTBE ¢ TEMa-
TUKOHN yueOHBIX ayIMTOPHBIX 3aHATHI.

Ilpuctynas K M3YYEHHIO AUCLMILIMHEIL, OOYYAIOLIMMCS HEOOXOOMMO BHUMA-
TEJBHO O3HAKOMHUTBCS ¢ TEMATHUECKUM IUIAHOM 3aHATUH, CMUCKOM PEKOMEHA0BAH-
HOH JTUTEPATYPEIL.

IIpenonaBaHue QUCLMIUIMHBI MPEAYCMATPUBACT. a0OPATOPHBIE 3aHATHA, Ca-
MOCTOATENBHYIO PAdOTY (M3yUCHHE TEOPETHUECKOTO MATEPHAIIA;, MOATOTOBKA K MPaK-
TAYECKUM 3aHATUAM, BHIMOTHCHUE WHAMBUAYAIBHEIX 3aJaHUN, PELICHUE CUTyalu-
OHHBIX 3a]a4, IIOArOTOBKA K YCTHBEIM ONPOCAM, 3a4€Ty), KOHCYJIBTALIUU MPENnoaaBa-
TEJIA.

LleaamMu npoBeacHUs Ta0OPaTOPHBIX 3aHATUH SABAECTCA YCTAHOBJICHUE MPAK-
TUYECKUX HABBIKOB PACUETHOTO OOCCICYCHUHM MPOYHOCTHON HAOEKHOCTU KOHCTPYK-
MM, pa3sBUTHE JOTHYECKOrO MBIIUIEHUS, YMEHHE BBIOHPATh ONTUMAIBHYIO KOH-
CTPYKLHIO, OOYUCHHE CTYICHTOB YMEHUIO aHATTU3UPOBATh MOJMYUYCHHBIC PE3YJIBTATHI;
KOHTPOJIb CAMOCTOATENBHOH padoThl 00YyHArOUIMXCS O OCBOCHUID Kypca.

Hns 5TOro 04eHb BAKHO YETKO CPOPMYIUPOBATH LENb 3aHATHS U OCHOBHEIC
3HAHUS, YMEHHUS U HABBIKU, KOTOPBIE CTYACHT AOKEH IIPUOOPECTH B TEYCHUE 3aH -
TuA. Ha 3aHATHAX mpenogaBarens NMPUHUMACT PELUCHHBIE U O(QOPMIICHHBIE Hamme-
KallluM 00pa3oM HHAUBUAYAIBHBIE 3a/1aHUs, OH AOMKEH MPOBEPUTE MPABUIBHOCTH
HX BBIMOJIHEHHUS, OUCHUTD [NIyOUHY 3HAHUH JaHHOrO MaTepuaia, YMEHUE aHAIU3UPO-
BaThb M PELIATH ITOCTABJIEHHBIE 3a1a4d, BBIOUpPATh 3(PPEKTUBHBIN CIIOCOO peuIeHus,
YMEHHUE JIENaTh BBIBO/IBL.

B xon#¢ IOArOTOBKM K IPAKTHYECKOMY 3aHATHIO 00YYArOLUMCS CIeayeT BHU-
MaTENBHO O3HAKOMUTLCS ¢ IUIAHOM, BOMPOCAMMU, BBHIHECEHHBIMU Ha OOCYXIEHUE,
H3YYUTH COOTBETCTBYIOLIMI MaTepua, IpeiaraeMyro aureparypy. Hemnesq orpanu-
YHBATHCS TOJIBKO UMEIOLIEHCS YUEOHOU nuTepaTypoil (yueOHUKaMU U YUEOHBIMU NO-
codusamn). O0pawweHne K MOHOTrpadusaM, CTaTbsiM U3 CIICUUATBHBIX SKYPHAIOB, Xpe-
CTOMAaTUIHBIM BBIACP/KKAM, a TAKXKE K MaTepUaaM CPEACTB MacCOBOM UHpopMalUu
IIO3BOJIMT B 3HAYMTEIILHON Mepe yIIYOUTE MPoOIeMy, 4TO pa3Ho0oOpa3uT NpoLece ee
o0cyxaeHus. C apyroil CTOpoHB!, 00YHAKIUMCS CIEAYET NOMHUTD, YTO OHU JOJIXK-
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HBI HE IIPOCTO BOCIIPOU3BOIUTE CYMMY IMOJIYUYEHHBIX 3HAHUMN 110 3aJaHHON TEME, HO U
TBOPYECKH MEPEOCMBICIHTE CYILIECTBYIOLIEE B COBPEMEHHON HayKe IMOAXOMBI K MO-
HUMAHHUIO TEX WJIK UHBIX MPOOIEM, ABICHMN, COOBITHIM, TPOIEMOHCTPUPOBATE U yOe-
AUTENBHO apryMEHTHPOBATH COOCTBEHHYIO MO3UIIUIQ.

Martepral 1o TeM TeMam, KOTOPBIE BEIHECEHBI HA CAMOCTOSTEIBHOE U3YUCHHUE,
o0ydarIluiics mpopadaThiBacT B COOTBETCTBUM C CUTYALMOHHBIMU 3aJayaMu. Pe-
3YJIBTATBl CAMOCTOSATE/IBHON padoThl KOHTPOJIMPYHOTCS MPENOaBaTe/ieM W YUUTHI-
BAIOTCA MPHU aTTeCTAUMM 0OyYAIOLIETOCA (MpU coaue 3a4ueTa). 3aJaHus WIS ¢caMOCTo-
ATEIBHON PadOThl COCTABJISIKOTCS 110 TEMaM U BOIIPOCAM, IO KOTOPBEIM TPeOyeTcs 0-
IOJIHUTEIBHO TIpopadoTaTe W NPOAHAIN3MPOBATH PACCMATPUBACMEBIN IIPENOAaBaTe-
JEM MaTepuat.

Hns 3aKperuieHns Marepuaia odydaromuecs pelarT CUTYALHOHHBIE 3a0a4u.
VX BBIMOJIHEHHE NMPU3BAHO OOPATUTh BHUMAHUE O0YUYAKOLIMXCS HA HAUOONEE CIOXK-
HBIE, KJIHOYEBBIE W OUCKYCCHOHHBIE ACIIEKTHl M3y4aeMON TE€MBI, IOMOYb CHCTEMATH-
3UPOBATH M JIYUIIE YCBOUTH NMPOMACHHBIN MaTepyan. Takue 3aaaHusg MOTYT OBbITE HC-
IIOJIB30BAHBI KaK AJI8 NPOBEPKH 3HAHUH 00YHaIOIIMXCA IIPEIIOIaBaTeNieM B X0I¢ Mpo-
BECHUS MMPOMEKYTOYHOH aTTeCTalMU Ha MPAKTUYECKUX 3aHATUAX, 4 TAKXKE s ca-
MOIIPOBEPKH 3HAHHH 00YYarOIIUMHUCA.

IIpu caMOCTOATENBHOM BBIIIQJIHEHUM 3aJaHUil 00yYaroIUecss MOTYT BBISIBUTH
TOT KpPYyT BOIIPOCOB, KOTOPBIA YCBOWJIM ¢1a00, ¥ B JaJbHEHIIEM OOpaTuTh HA HUX
ocoboe BHMUMaHHE. KOHTPOJIL CaMOCTOATEIbHON padOThl 0O0YYAIOLIUXCA MO BBINOJI-
HEHUIO 3aJaHUM OCYLIECTB/IAETCS IIPENOAaBaTeNieM ¢ IOMOIIBIO BBIOOPOYHONH U
(pOHTAIBHON MPOBEPOK HA Ay JUTOPHBIX 3aHATHAX U KOHCYJIBTALIUSX.

KoHcynpTauuu npenofasaTens NPOBOIATCS B COOTBETCTBUH C TIpadukoMm,
VTBEPKACHHBIM Ha Kadeape. O0yvyaroluiicss MOKET O3HAKOMHMTHLCS ¢ HMM Ha HH-
dopmauroHHoM cTeHae. [Ipn HEOOXOAMMOCTH AOMOMHUTEIBHBIE KOHCYIBTALUH MO-
I'yT OBITh HA3HAYEHBI 110 COIVIACOBAHHUIO ¢ MPEIOAABATENEM B MHAMBHAYAJIBHOM I10-
pAnke.

IIpuMepHas TEMAaTUKa, COACPKAHUE U METOOWKA BBIMOJHEHUSA IPAKTHYECKUX
3aJlaHWi, METOAUUYECKUE PEKOMEHAAIMU IS CAMOCTOATENBHON padoThl COAEPKATCS
B YMK IUCLMIUIAHEL, A TAKXKE B U3JAHUAXK:

1. Cnoboarok, A. II. Koncrpyuporanue MammH Ha DOBM [DIe€KTpOHHEIM
pecype] : yuebHoe mocobue no OIMCLMIVIMHE Ul CTYACHTOB Halpasie-
Husa 35.03.06 - Arpounkenepus / A. [1. Cnolomrox ; Benroponckuii
['AY. - Maiickuii : benropoackuii 'AY, 2016. - 102 ¢.— PexxuMm gocty-
na: (OBC  Bemropoackoro  T['AY)  http:/lib.belgau.edu.rw/cgi-
bin/irbis64r 15/cgiirbis 64.exe?LNG=&C21COM=F&I21DBN=BOOK
S_READER&P21DBN=BOOKS&Z211D=152115780968022918&Imag
¢ file name=0Only in EC%35CSlobodyuk A%2EP%?2EKonstruirovanie
_mashin_na EVM%2Epdf&mfin=50332&FT REQUEST=%D0%9A%D
0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%B8%D 1%
80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D
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0%BC%D0%B0%D1%88%D0%B8%D0%BD%20%D0%BD%D0%B0
%20%D0%AD%D0%92%D0%9C&CODE=102&PAGE=1

2. Cnoboarok A.Il. KoncrpyupoBanue MawyiH Ha OBM. JlaGopaTopHblit
npakTuky™m/ A Il Crnobonwk. — benropon: Mza-so benl CXA, 2014, -
40c.

6.3.2 Buoeomamepuanwi
1. Katanor yueBHBIX BUOASOMATEPUATIOB Ha ouuuaisHoM caiite ®I'bOY BO benro-
poackuii ['AY — MexaHuzauus U 3IEKTpUPUKALUS CENBCKOTO X035l cTRA PeikuMm
goctyna: http://bsaa.edu.ru/InfResource/library/video/mehanizatsiya.php

6.4. Pecypcot UHPOpMAUUOHHO-METCKOMMYHUKAUUOHHOU cemu «Humepreny),
coepemennvie npogheccuonanvible 6a3vl OAHHHIX, UHPOPMAUUORHBIE CHDABOYHbIE
cucmemol

1. MexayHapooHas MH(POPMALMOHHAS CHUCTEMA MO CEJIBCKOMY XO3SICTBY U
CMEXHBIM ¢ HuM oTpaciaaM «AGRIS (Agricultural Research Information
System)» — Pexxum poctyna: http://agris.fao.org

2. CenbeKoe XO34HCTBO: BCE 0 36MJIE, PACTEHUEBOACTBO B CEIBCKOM XO35HCTBE —

PesxuMm goctyna: https://selhozvajstvo.ru/

Hayunas anexktponHas dubnnorexa — Pexxum mpoctyna: http:/ www2 viniti.ru

MuHHCTEPCTBO  cenbckoro  xosgiictea PO - Pexum  poctyna:

hitp://www.mex.ru/

5. HayuHbIe MOMCKOBBIE CUCTEMBI. KaTAJIOT HAYUYHBIX PECYPCOB, CCHUIKU HA Cre-
LUATM3APOBAHHBIC HAYYHBIE MMOUCKOBBIC CUCTEMBI, JICKTPOHHBIE APXUBEL,
CpencTBa  MOMCKa  cTateli M CCRUIOK -  Pexxum  jpoctyna
http://www.scintific. narod.rw/

6. Poccuiickas AkaneMusl Hayk: CTpykTypa PAH, UHHOBallMOHHAs M HayudHasd
OCATENbHOCTD, HOBOCTH, OOBABICHHMA, IIpecca — Pexum  goctyna:
http://www.ras.ru/

7. Poccuiickas Hayuynas Cetb: mH)OpMaUMOHHAA CHCTEMA, HALlCJICHHAs Ha 1I0-
CTYI K Hay4HOU, HAyYHO-TIOMYJAPHOH M 00pa30BaTENbHOM HHpOpMALUU —
PexxuMm goctyna: hitp:/nature.web.ru/

8. HayuHo-Ttexauueckuii mopran. «He3aBMCHUMBIH Hay4YHO-TEXHMUCCKUH MOp-
Ty - Nyonukaiuu B MHTepHET HAYUHO-TEXHUYECKUX, UHHOBALIMOHHBIX UMEH
U NIPOCKTOB (M300pPETeHUH, TEXHOIOTUM, HAYUYHBIX OTKPBITHI1), OCOOECHHO OT-
HOCSALIMXCS K JHEPreTUKe (MICKTPOIHEPreTHKA, TEIUIO3HEPreTHKa), mepepa-
OOTKE OTXOOOB M OUMCTKE BOIOBI — PexkuM goctyna: http:/ntpo.comy/

9. ATPOIIOPTAJL. HudopMmanimoHHo-nouckopas cuctema AITK — Pesxxum no-
ctymna: hitp://www.agroportal.ru

AW

10. Poccuiickasds rocygapcTeBeHHas — OMOnIMoTeka —  Pexum  poctyna:
hitp://www.rsl.Tu
11. Poccuiickoe oOpazoBanue. @enepanpHelii mopran - Pexum poctyna:

http://www.edu.ru
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http://bsaa.edu.ru/InfResource/library/video/mehanizatsiya.php
http://agris.fao.org/
https://selhozyajstvo.ru/
http://www2.viniti.ru/
http://www.mcx.ru/
http://www.scintific.narod.ru/
http://www.ras.ru/
http://nature.web.ru/
http://ntpo.com/
http://www.aris.kuban.ru/ru/res/krai/out.php3?id=119
http://www.agroportal.ru/
http://www.rsl.ru/
http://www.edu.ru/

12. DnexrponHas dudnuoreka «Hayka v TeXHUKa»: KHUTH, CTaTbU U3 XKYPHAJIOB,
ouorpaguu — Pesxum noctymna: — PesxxuMm noctyna: http://n-t.ry/

13. Hayku, HayyHbIE HMCCICOOBAHUA M COBPEMEHHBIC TEXHOJNOTHU — Pexxum go-
cryna: http://www.nauki-online.rw/

14. DnextponHo-6ubiuoreynas cucrema (ObC) "AgriLib"— PexuMm poctyna:
http://ebs.rgazu.ru

15. 3BC «ZNANIUM.COM» — Pexum pgoctyma: — PexuMm  goctyna:
http://znanium.com

16. DNEKTPOHHO-OMOINMOTEUHAs CHCTeMa U3aareascTBa «Jlaue» — Pekum aocty-
na: http://e.lanbook.com/books

17. UndopManioHHoe npaBoBoe odecreueHue «I apant» (s y4e0HOro mporec-
ca) — Pexxum goctyma: http://www. garant.tu

18. CIIC Kouncynsrant Ilmwoc: Bepcus IIpod - Pexum nmoctyna:
hitp://www.consultant.ru

6.5 IlepeyeHb NPOrpaMMHOI0 oGecneyeHHsI
B yuebHOM mponecce NPUMEHAETCH CICOYIOLEE KOMIIBIOTEPHOE MPOrpaMMHOE

odecneueHue:;

® CHCTEMAa AaBTOMATU3HMPOBAHHOTO MPOEKTUpoBaHMS MammH APM  Win-

Machine v.14;

e rpauueckuii pegakrop KOMITAC-3D v.17 ¢ pac4eTHEIMH MOIYJISIMU.
¢  [EMOHCTpalMOHHEIE ¥ o0yyaromue nporpaMmMbl APM WinMachine.

VII MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

T CITATLTIHBI
J1nd npenosaBaHus AMCLUNIHHBL HCTIONB3YIOTCS:
. yuebHas ayOuTOpus Is IIPOBEIECHUA 3aHATUH CEMMHAPCKOrO TWIIA,

IPYIMOBBIX U UHANBUYANbHBIX KOHCYAbTALMH, TEKYIIEro KOHTPOISA U IIPOMEKY-
TOYHOH aTTecTalllM, OCHALIEHHAsA CHELMAIM3UPOBAHHON MeOeabl0, TEXHUUECKUMU
cpeacTBaMu oOyUYeHHs s MpeacTaBIeH!s yueOHOH HHPOPMAIIMK: MPOEKTOp, 3KPaH,
ay IHOYCIIMTENbHAS CHCTEMA, KOMIBIOTEPHOI TEXHHKOR ¢ MOIKIIOUEHHEM K CETH
VHTEpHET U 37IEKTPOHHOH MH(POPMAIIMOHHO-00pa3oBaTeNBHOMN Cpee By3a,

Hnsa peanuzaudy nadopaTopHOro NpakTMKyMa ydeOHas ayauTopus I NpoBe-

JA€HMA 3aHATUH CEMUHAPCKOIO THMA COAEPIKMUT!

1.
2.

3.

4.

KoMIBrOTEepHBIH K1ace A IPOBEICHHA PACUETOB.
[Taketr mporpamm APM WinMachine ¢ C€TE€BBIM 3IEKTPOHHBIM KIIHOYOM 3aIUUTHI
JUIs IIPOBEAEHNA N1aD0PATOPHBIX paboT M CAMOCTOATENBHOM padoTHI.
CrneupamsupoBanHoe [10 ¢ HabopoM AeMOHCTPALMOHHO-00YYAIOIIUX POJHUKOB
MO UCTIOb30BAHUIO MOy el nakera WinMachine.
CAD Cuctema KOMITAC 3D/

IIpn nmpoBeaennn CaMOCTOATENLHON PadOTHl CTYJEHTOB PEKOMEHAYHOTCA Cile-

AYIOIIHE q)OpMBI HCIIOJ1L30BaHA CPCUACTB.
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http://n-t.ru/
http://www.nauki-online.ru/
http://ebs.rgazu.ru/
http://znanium.com/
http://e.lanbook.com/books
http://www.garant.ru/
http://www.consultant.ru/

1. Hcnons3oBaHue makera nporpaMmm APM WinMachine B KOMINBIOTEPHOM
KIacce I JIOTIOHUTEIBHOW CaMOCTOATEIBHON NPOpadOTKH TeX WU
HHBIX pa3lenoB Kypea.

2. TIlpumeHeHHe pacueTHBIX mporpaMm APM WinMachine ans camoctos-
TEJIBHOTO PELUCHHUSA 3a4ad N0 JUCLUMIUIAHAM « Teopus MEXaHU3MOB U Ma-
IHHEY», «CONPOTUBIEHHE MATEPUATIOB» U KYPCOBOTO MPOSKTUPOBAHUS TI0
OUCLUIUIMHE «leTany MalliH U OCHOBBEI KOHCTPYMPOBAHUA.

CrneuManbHOe MNOMEIICHHE I CaMOCTOATENbHOH padoTel 00ydaroInxcs,

OCHAIIICHHOE CIIEHATH3HPOBAHHON MeOENbl, OCHAIEHHOE KOMIBIOTEPHOM

TEXHUKOH ¢ MOIKIIOUECHUEM K ceTH MHTEPHET U 3MeKTPOHHON HHPOPMALIUOH-

HO-00pa30BaTENbHOI Cpee By3a.

VIII IPUJIOKEHHSA
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CBEJAEHUA O TONOJTHEHUH H W3IMEHEHHN
PABOYEH ITPOTPAMMBI JUCHOUTLINHBI
HA 201_/201_ YUEBHBIH I'OJ1

Pac4yernl gerajeii MAIIHH METOI0M KOHEYHBIX 3JIEMEHTOB

JHCLHINHHA {MOTNIb)

35.03.06 ArpoMHKeHEPHS

HAMpPABISHHS NOAMOTORKH: CMRLHATEHOC T
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1.Ilepeyenb KOMNETEHUHH C YKAZAHHEM 3TANOB UX GOpMHPOBAHHA B npouecce 0CBOEHHA 00paA30BATENLHOH NPOrPAMMbI

Kon DopmynHpoBKa Itan (ypo- | Ilnanupyembie pesyabtarnl | Hanmenosaune mo- HaumeHoBAHHE OLEHOUHOTO Cpea-
KOHTPO- | KOHTPONHPYEMOH | BEHBb) OCBOE- o0yuenus AyJied U (WIn) pasz- CTBA
JHPYEMOH KOMIETEHUHH HHS KOMIIe- A€J10B AHCUHIIHHDB] Tekymni KoH- NpomexyTou-
KOMMNETeH- TeHUHH TPOAbL HAA ATTECTAUMA
UHH
MNepsoiii atan | Juams: cragun, TexHonorun | Moaynb | «OcHOBBI Y ¢THBIN Onpoc 3auer
NnK-5 (moporosok H MOCNEAOBATENLHOCTE MPO- | KOHCTPYHPOBAHMS 1e- 3awura nadopa-
YPOBEHb) LIECCOB NPOEKTUPOBAHUA, ME- | TaJCH MALLIMH HA TOPHbIX padoT
TOAUKH U NOAXOAbI K Onpe- SBM>»
ZEJICHHIO TPENeNbHbIX CO- Monyne 2. «[lpoek-
CTOSIHUI TeXHHYeCKHX 00b- | THpOBaHUE JeTalieil u
€KTOB, COBPEMEHHbIC METOAbI | Y3/10B MALUMH B CH-
onpeneneHUA HANPsKEHHO- cteme APM
['OTOBHOCTD K yua- Ae(pOpMHPOBAHHOTO cocTosl- | WinMachine»
CTHIO B TIPOEKTH- HUSA, PA3MEPHOCTH OCHOBHBIX
pOBaHWH TEXHUYE- BENUYMH U UX NEPECUET B
CKHX CPEACTB H PasMIMYHBIX CHCTEMAX
TEXHONOTHYECKHX | BTopoii atan ¥merb: pewatb cutyauroH- | Moayns 1 «OCHOBbI Y ¢THBIN onpoc 3aver
MPOUECCOB NMPOH3- | (MPOABHHYTHIH | HblE 3a1aUH Pa3IMYHOTO THTIA | KOHCTpYHpoBaHus fie- | 3aurura nadopa-
BOJACTBA, CUCTEM YpPOBEHB) ¢ UCNONb30BAHHEM OCHOBHBIX | Tanei MAlMH HA TOPHBIX paboT
nexTpudKaMy U 3aKOHOB MEXAHUKM, NpHMe- SBM»
aBTOMATH3ALUH HATE METOABI MaTeMaTHUe- Monayne 2. «[1poek-
CeNIbCKOXO03AM- CKOIO aHaJIH3a U MOJICNTUPO- | THPOBAHWE AETAlIeH U
CTBEHHbIX O0bEK- BaHMs, TPOBOAUTD UCCNERO- | Y3/10B MAIUMH B CH-
TOB BaHUsA padouMX U TEXHOO- creme APM
THYECKUX mpoleccoB MatvH | WinMachine»
Tperwii aTan Bnagern: Meroaukamu cbo- | Moayne 1 «OcHOBBI Y ¢THRIN onpoc 3aver

(BBICOKHI
YPOBEHb )

Pa H aHanu3a HCXOOHbIX AdH-
HbIX O pacd€Ta H IMPOCKTH-
POBaHWA, HABBIKAMH OTIpC-
JeNIeHUst mapamMeTpoB pado-
HYUX H TEXHONOTHYECCKHX
NpPOLIECCOB MALIKH, METO/IA-

KOHCTPYMPOBAHUSA Jie-
Taaei MALLMH HA
DBM»

Monayne 2. «[1poek-
THPOBAHUE NeTANCH 1
y3JIOB MAIUMUH B CH-

3auuTa nabopa-
TOPHbIX paboT




ITK-6

Cnoco0nocTb
OCYILECTBIISAIT
cOOp U aHaNN3 HUC-
XOAHbIX AAHHbIX
A48 pacyeTa u npo-
€KTHPOBaHHs

MU HaOmoaeHus u skenepu- | cteme APM
MEHTa WinMachine»
[Iepspiii 3Tan | 3naTh: METOABI AHANU3A K Monynp 1 «OcHoBb1 YCTHBIN Onpoc 3a4eT
(moporoBoii CHHTE3a MEXaHH3MOB Pa3jiny- | KOHCTPYHPOBAHUs fie- | 3auuTa jadopa-
YPOBEHb) HBIX THIIOB, OCHOBHBIE Xapak- | T MaLIiH Ha TOPHBIX paboT
TePUCTHKN TUNOBbIX MEXa- 9BM»
HU3MOB, KPUTEPHH U HKCINYya- Monynp 2. <<1'Ip0e1<u-
TAUHUOHHbBIE NTApaMEeTpPhI, Onpe- ;:Eg:i:lanuen?ﬂagsn "
ensromHe paboTocnocod- )
iOCTb EI Kaqlfacmo MALOHH H ereme APM
WinMachine»
MEXaHU3MOB
Bropoii 3Tan ¥Ymern: pewiats cutyaunod- | Moaynb 1 «OcHoBbi Yerthbiit onpoc 3a4eT
(MpOMBHHYTEIA | Hble 3a/1auH IPOESKTHPOBAHHNS, | KOHCTPYHPOBaHUA fle- | 3aluura Jadopa-
ypOBeHb) TIPHMEHATL METOAbI MaTeMa- TaJeH MAalllHH Ha TOPHBIX pa60T
THYECKOTO aHaNn3a 1 mogeniu-| JBM»
pPOBaHMA, NpUMeHATb kpute- | Moayb 2. <<1'Ipoel<u-
pun paGoTocnocobHOCTH Ma- TSES:?:;LZ P?:Lagz” "
IIHH U MEXaHH3MOB zTeme APM
WinMachine»
Tpetuii aran Baagers: HaBbikamu nipoek- | Moaysb 1 «OcHoBbl YeTHBIN onpoc 3aueT
(BBICOKMIT THPOBAHHS TEX HHYECKHX KOHCTpyHpoBaHus fie- | 3awnTa nadopa-
ypOBeHb) CpencCTB; HABbIKAMH UCTIONb- Taaeil MAlLMH HA TOPHbIX p3,60'l'
SBM»

30BaHMS MHOOPMALMOHHBIX
TEXHONOrMH NPH MPOEKTHPO-
BAHUW MalIWH

Monayne 2. «[1poek-
TUPOBAHWE JIeTaNIe 1
y3JIOB MAIlIMH B CH-
creme APM
WinMachine»




2. Onucanue noxazareyei u KPpHTECPHCB OUCHHBAHUS KOMI’ICTCHIIHﬁ, OMHCAHHE INKAJ ONEHHBAHHS

Komne-
TEeHUHSA

IInanupyemoie
pe3yabTaTnl 00y-
JyeHH (MoKa3aTe-

JH AOCTHKEHHS
3AAAHHOIO YPOB-
HA KOMIETEHUHH)

YpoBHH U KpUTEPUH OUCHUBAHUA PE3YJAbTATOB 00Y4€HHA, WIKAIbI OUSHHBAHHA

Komnemennmocns ne
choprmuposana

Hopozossiit yposens
KOMRCHIEHHILOCHIN

Hpoosunymeni yposens
KOMREMennmuocn

Beicoxuit yposens

He 39 IMCHO

3a4meno

3ameno

HERMCHO

IIK-5

["'OTOBHOCTE K y4a-
CTHIO B MPOEKTH-
POBAaHUM TEXHU4E-
CKUX CPEACTB H
TEXHOJIOTHYECKHX
MPOLIECCOB NMPOH3-
BOACTBA, CUCTEM
snekTpudurKauu n
aBTOMATH3ALHI
CENbCKOX03AM-
CTBEHHBIX O0bEK-
TOB

He cnocoben camocTos-
TEJIbHO MPOEKTHPOBATh
OTAENbHbIE DAEMEHTDL
TEXHHUYECKHX CPEACTB U
TEXHOJIOTMYECKHUX Mpo-
LECCOB.

Yacmuuno cnocoOeH ca-
MOCTOSITEJILHO MPOEKTH-
pOBATb OTAEbHbIE €~
MEHTbI TEXHH4ECKUX
CPEACTB U TEXHOJIOTHYe-
CKHUX MPOLIECCOB.

Bradeenm HaBBIKaMU ca-
MOCTOSITETLHOTO TPOEK-
TUPOBAHUA OTAENAbHbIX
INEMEHTOB TEXHUUYECKHX
CPeACTB ¥ TEXHOJIOrHYe-
CKHX npoueccos. Ya-
cmuyiio ymeer o0beau-
HSITb OTAENbHBIE 3NEMEH-
ThI B CHCTEMBI TEXHWYE-
CKHX CPeACTB.

Ceob00n0 sradeem
HaBBLIKAMHU TPOEKTH-
POBAHMA OTAEAbHBIX
S1E€MEHTOB TEXHUYE-
CKHUX CPe.CTB H X
CHCTEM

3uamn: cragun,
TEXHONIOTHH | TTO-
CNENOBATENBHOCTD
NPOLECCOB NPOEK-
THPOBAHHUS, METO-
UKW W TIOAX OJIBI K
onpeaeNeHuro npe-
JENbHBIX COCTOSI-
HUH TEXHHYECKHX
00BEKTOB; COBpE-
MEHHbIE METOAbI
onpeaeneHus
HAMNPSKEHHO-

He 3HaeT OCHOBHBIE CTa-
JUH, TEXHOJIOTHH U MO~
CNeNOBATENbHOCTD NPO-
LLECCOB NPOCKTHPOBAHMS,
METOAUKH U TTOAXOABI K
onpeneNeHH O Tpeaeib-
HBIX COCTOAHMH TEXHH-
yeckux 0obekTo. He
3HAET pa3sMEepPHOCTH OC-
HOBHBIX BEJIHYHH W WX
NepecyeT B Pa3MHYHbIX
cHCTEMAX

MokeT U3IoKUTL coaep-
KaHHEe OCHOBHBIX CTaJHiA,
TEXHOJIOTHH U NTOCNeN0Ba-
TEJNLHOCTH NPOLIECCOB
npoexTuposanusa. Mmeer
npeacTaBiaeHue 00 coc-
HOBHbBIX MCTOAAX OIIpEac-
JICHHUA HanpPAXKCHHO-
nedopMHPOBAHHOTO CO-
CTOAHUS. 3HAeT pazMepHOo-
CTH OCHOBHbIX BE€JIM4YHH B
cucteme CU

3HaeT coepkaHue oc-
HOBHBIX CTAAHH, TEXHO-
NOrUH U NOCNENOBaATENb-
HOCTb [TPOLECCOB NMPOEK-
THPOBAHWA W WX B3aHMO-
cBa3b. MImeeT npeacrae-
JI€HHE O COBPEMCHHBIX
METOAAX OMNPEACICHUA
HamMpAa>KEHHO-
negopMHPOBAHHOTO CO-
CTOSIHUA. 3HAET pa3Mep-
HOCTH OCHOBHbBIX BE€IH-
YHWH H MOPATOK WX TEpe-

CroOonHo u3naraer
CTaAui, TEXHOJIOTHH
U NOCNeNoBaTENb-
HOCTb NPOLECCOB
TIPOEKTHPOBAHNA B
WX B3aWMOCBA3H,
3HAET COBPEMEHHbBIE
METOJIbI Onpeaene-
HHUA Haﬂpﬂﬂ(eHHO-
neopMHPOBAHHOTO
COCTOSIHUA. 3HAeT
pPa3MepHOCTH OC-
HOBHBIX BCJIHUYHH H




ne(opMUpoOBaHHO-
ro COCTOAHMS;
Pa3MEpHOCTH OC-
HOBHbBIX BCJIHUHH H
UX MEPECUET B pas-
JHYHbIX CUCTEMAX

CHET B pa3snHiHbIX CH-
CTCMAX

nopsAOK HX nepe-
CYET B Pa3NHYHbIX
cHUcTEMax

¥Ymern: pewats
CUTYaLMOHHbIE 3a-
Aa4H PasnUYHOrO
THNA € UCNOAb30-
BAHHEM OCHOBHBIX
3aKOHOB M€XaHH-
KU, NPUMEHSATH M-
TOAbI MATEMATHYE-
CKOTO aHaJn3a U
MOZENTMPOBAHUS,
NPOBOAMTDL UCCe-
noBaHus pabounx
W TeXHOJNIOTHYe-
CKUX MPOLIECCOB
MALIHH

He ymeer pemats Tumno-
BbI€ CUTYAUHOHHbIE 33-
AAa4H NPOEKTUPOBAHHUA C
HCNOAb30BAHHEM OCHOB-
HBIX 3aKOHOB MEXAHHWKH,
HE yMeeT NPHMEHAThL Me-
TOAbl MATEMATH4ECKOrO
aHanusa u MOAEaupPoBa-
HUsA

Ywmeer pewats TUTTOBBIE
CUTYaLOHHbIE 3a1a4H
npoekTuposaHusa. Ya-
CTM4YHO YMEET NPUMEHATD
METO/IbI MATEMaTHYECKOTO
aHaJiM3a v MOCTHPOBAHHS
npu HCCNEAOBAHUH U NPO-
eKTUPOBaHUU pabouux u
TeXHOJIOTHYECKHX TPO-
LIECCOB MaLIUH

CnocobeH pewaTh CHTY-
alMOHHBIE 33/1a4H MPO-
€KTUPOBAHUS CpeaHEeH
CNOKHOCTH C HCMONB30-
BAHHEM OCHOBHBIX 3aKO-
HOB ME@XaHWKH. YMeer
OPUMEHSATb METObl Ma-
TEMATU4ECKOro aHanu3a
H MOJAEJIHPOBAHHWS TIPH
WCCIIEAOBAHUH U MPOEK-
THPOBAHUH TEXHUYECKHX
CPENCTB U TEXHONOrHYe-
CKHX TIPOLIECCOB

Crnocoben caMocTo-
ATENBHO pPeLIaTh CH-
TyaLlHOHHble 3aaadu
Pa3AU4HOrO THNA €
HCTIONIb30BAaHHEM
OCHOBHBIX 3aKOHOB
MEXaHUKHM, MpUMe-
HATb METOAbl MATE-
MaTHYECKOTO aHaJH-
3a U MOZIeJIMPOBa-
HMSL, IPOBOANTb UC-
cnepoBanun pado-
YUX U TEXHOJIOTHYE-
CKUX TPOLIECCOB
MALIUH

Bnagern: merto-
aukamu cbopa 1
aHaliN3a UCXOIHBIX
JAHHBIX 17151 pacye-
Ta U MPOEKTUPOBA-
HHSI, HaBBIKAMH
onpeneNeHus mna-
paMeTpoB padoumx
1 TEXHOJIOTHYE-
CKUX TIPOLIECCOB
MALIH, METOIAMH
HAONMIONEHU U
IKCTIEPUMEHTA

He Bnaneer meToaukamu
cbopa w aHaIHM3a UCXO-
HBIX JaHHBIX AJIS pacye-
TA U NPOCKTUPOBAHMS,
HABBIKAMHU OMNpeAeIeHUs]
napaMeTpoB pabouHx W
TEXHOJNIOTHYECKHUX TPO-
LE€CCOB MAlUKH, METOAA-
MU HaOmHOneHHs 1 HKC-
NMEPUMEHTA.

YacTu4HO BnaaeeT MeTo-
AWKamMK cOopa W aHaJin3a
UCXOIHBIX NaHHBIX A
pacueTa U NPOeKTUPOBA-
Hus. Mosker nenonb3o-
BaTh MPOCTEHILINE METOABI
onpeaeNeHrs NapaMeTpoB
pabo4ux U TEXHONOrHYe-
CKHX MPOLIECCOB MALIUH,
AIEMEHTAPHBIE METOMBI
HaONIOAEHHS W SKCTTEPH-
MEHTA

YBepeHHo BnaaeeT oc-
HOBHBIMH METOAMKAMH
cOopa W aHaIHM3a UCXOA-
HBIX AAHHBIX A pacye-
Ta U NPOEKTUPOBAHMS.
OGnanaer HaBbLIKAMH
OTIpeneNIeHHUs TapaMer-
pos paboyux U TeXHOIO-
CMYECKHUX TPOLECCOB
MalTHH, METOIaMH
HAOMOCHUS U SKCTIepH-
MEHTa

CeobonHo Bnaneer
MeTOAMKaMHu cOopa
W aHaJTH3a HCXOTHBIX
TMAHHbIX I8 pacdeTa
U NPOEKTUPOBAHUA.
OOnanaer HaBBIKAMH
onpeneneHys napa-
MeTpoB pabounx u
TEXHONOrHYECKHX
MPOLIECCOB MalliHH,
MeTOIaMH HADIO-
AEHHSA M IKCTIEPH-
MEHTA, CBOOOAHO




BbICTYNAET B AUC-
KYCCHMW U apryMeH-
TUPOBAHHO 3allU-
IIAET MPHHATLIE pe-
LIEHHS].

ITIK-6

Cnoco0nocTtb uc-
MoJib30BaTb HH-
{popMaLHOHHBIE
TEXHONOTUU MPH

NPOEKTHPOBAHUH

MaLIMH U OpraHu-

3aurH WX paboThl

He cnocoben ucnonb3o-
BaTh UH(POPMALOHHbIE

TEXHOJIOTHH TIPH MPOEK-
TUPOBAHUU MALLKUH U Op-
raHu3auuu ux padborsl

CnocobeH ucnonb3oBaTh
MH{POPMALIHOHHBIE TeX-
HOJIOTHH JISi OCYIIECTB-
NEHUA INEMEHTAPHBIX
onepauui npoeKTUPOBa-
HHWHU MAllIWH W OpPrann3a-
WU WX padoThI,

Bnapeer naBbikaMu ca-
MOCTOSITENTLHOTO HC-
MOJb30BaTh HH(pOpPMALIH-
OHHbIE TEXHOJOTUH NPH
NPOEKTUPOBAHMU MALLWH
W OpraHu3aLuy ux pado-
TBI

CeoGoaHo Bnaneer
HaBbIKAMH BBIOOpA U
UCTIOTb30BAHUSA HH-
dbopmauuoHHbie
TEXHONOTHN NPH
MPOEKTHPOBAHUH
MaLIUH U OpraHu3a-
UMK uX padoTbl

3narTb: mMeToab!
aHaJIH3a W CHHTE3a
MEXaHHW3MOB pas3-
JIHYHBIX TUNOB, OC-
HOBHbIE€ XapaKTEPH-
CTMKH THUMOBBIX Me-
XaHHU3MOB, KpHTe-
PHH W SKCTITyaTaLH-
OHHbIE TIAPAMETPbI,
onpeaenawLme pa-
00TOCTIOCOOHOCTD H
KaueCTBO MALTWH H
MEXAHH3MOB

He 3naet ocHoBHble xa-
PAKTEPHCTUKH THMOBBIX
MEXaHH3MOB, KPHTEPHH
M DKCMAYAaTaLHOHHbIE
NapaMeTpsl, OTpeness-
rotne paboTocnocon-
HOCTb M Ka4eCTBO MAIHH
u MexanusMmoB. He umeer
npeactasaenus: 00 uH-
(hOpPMALIHOHHBIX TEXHO-
JOTHSX W MPOTPaAMMHBIX
CpefcTBax NPOeKTUpPO-
BAHMS MALIMH

MoskeT U3N0KUTH OCHOB-
Hble METO/IbI AaHAJIH3A U
CHHTE3a MEXaHH3MOB pas-
JIMYHbBIX TUNOB, OCHOBHbIE
XaPAKTEPUCTUKH THUMOBbIX
MEXaHH3MOB, KPUTEPUH WX
paboToCTOCOOHOCTH 1
IKCIYaTALIMOHHbIE napa-
METPbl. 3HaeT OCHOBHbIE
MHPOPMALIHOHHBIE TeX-
HOJIOTHH W TTPOTPaMMHbBIE
CPEACTBAX MPOEKTHPOBA-
HMS

3Haer conepkaHue me-
TOAOB aHAJIN3a U CHHTe3a
MEXaHH3MOB Pa3IHYHBIX
THUIOB, OCHOBHbIE XapPaK-
TEPUCTHUKHU TUIIOBLIX Me-
XaHU3MOB, KPHTEPHH W
IKCIUTyaTalHOHHbIE TTa-
paMeTpbl, OMpPeaeso-
e pabotocnocobHOCTD
W Ka4eCTBO MALIHH W Me-
XaHHU3MOB, 3HAET WHPO-
KMH criekTp uHpopMaLu-
OHHBIX TEXHONOTUM U
MPOTPAMMHBIX CPEICTB
NPOEKTHPOBAHHUS

CeoboaHo usnaraer
COZIep>KaHHe MeTO-
NOB aHAJN3a U CHH-
T€3a MEXAHU3MOB
Pa3NUUHBIX THIIOB,
KPHTEPHH W 3KCTUTY-
aTaLMOHHBIE Mapa-
METPbI, OTIpenens-
oe paborocno-
cOOHOCTB 1 Kave-
CTBO MALTHH H Me-
XaHU3MOB. 3HAET
0cobeHHOCTH pas-
JHYHBIX WH(OpMa-
LHOHHBIX TEXHOJIO-
THHA H MPOrpaMMHBIX
CPenCTB MPOEKTUPO-
BAHUS

¥Ymern: pewatsb cH-
TYaLMOHHbIE 333241
NPOEKTUPOBAHUA,

He ymeer pewarts cutya-
HHOHHBIC 3324244 NPOCK-
THPOBAHHA C HCTIONbB30-

YwMeer peware THIOBLIE
CUTYaUHOHHBIC 3aa4H
MPOEKTUPOBAHUA C UC-

CrnocobeH petaTh CUTY-
ALHOHHbBIE 331244 NPO-
EKTUPOBAHMSA CpeaHer

CnocodeH camocTo-
ATCIABHO pCU_IaTb CH-
TyaLlldOHHbIe 3aaadu
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l'lpldMeHﬂTb METOADbI
MATCMATHYECCKOIro
aHaJIN3a W MOJENH-
POBaHUA, IIpUME-
HATb KPUTEPUU pa-
00TOCNOCOOHOCTH
MAallHH U MEXAHH3-
MOB

BaHHWEM UHPOPMALMOH-
HbIX TEXHOMOrUi; Npu-
MEHATb METO/bI MaTeMa-
THYECKOTO aHAJIN3a H
MOAEAUPOBAHMS

nonp30BaHueM uHpopma-
LIMOHHbIX TEXHONOTUH.
YacTuuHO ymeeT npume-
HATb METOABI MaTeMaTH-
YECKOro aHANN3a U MOAe-
JIMPOBAHUA MPH UCCAEA0-
BaHUW W NIPOCKTHPOBAHUH
pabouHX W TeXHOJoTHYe-
CKUX MPOLECCOB MALLUH

CNOKHOCTH C HCNONbL30-
BAHHEM C UCNONBL30BAHU-
eM WHPOPMAIIMOHHBIX
TEXHOJIOTUH. Y MeeT
NPHMCHATbL METOAbI Ma-
TEMATUHECKOIO aHanu3a
W MOZENIMPOBAHHS C HC-
MOJTb30BAHUEM KPUTEPHU-
eB paGoTocnocobHOCTH
MAaUIHH U MEXAHU3MOB

Pa3’AU4HOro TUNA ¢
MCNONb30BAHUEM C
HCTIONIB30BaHHEM
HMH(POPMALIHOHHBIX
TEXHONOrUH; Npu-
MEHSITb METOAb! Ma-
TEMaTHYECKOTO aHa-
JIH3a U MOJIGJIHPOBa-
HMS1, NPOBOAUTL UC-
cnenoBaHua pado-
YHX W TEXHOJIOTHYE-
CKHX MPOLECCOB
MallUH

Bnaanernb: HaBbika-
MH TIPOEKTHPOBAHHS
TEXHUYECKHX
CPEACTB, HABbIKAMU
HCMONB30BAHUS HH-
($OopMaLHOHHBIX
TEXHONOTHI NIPH
MPOEKTHPOBAHUH
MaLIHH

He Bnaneer HaBbikamu
NPOeKTHPOBAHHS TEXHH-
4eCKHUX CPeACTB ¢ HC-
N0Ab30BaAHKUEM UH(OP-
MALIMOHHBIX TE€XHOJIOTHIA

YacTU4HO BNaaeer Hapbi-
KaMH MPOeKTHPOBAHHS
TeXHUYECKHUX CPEICTB C
MCNOAb30BaHMEM UHPOP-
MALUOHHBIX TEXHOJMOTHH B
KaKOM-JTHOO MpOTpaMM-
HOM CPEJICTBE MPOeKTHPO-
BaHHSA

Y BepeHHo Bnaaeer oc-
HOBHBIMH HaBBIKAMHU
MPOEKTHPOBAHNS TEXHHU-
YECKUX CPEACTB C UC-
noab3oBaHuem uHdop-
MALMOHHBIX TEXHOJIOTHHA
B Pa3JIHYHBIX MPOTpamMM-
HBIX CPEACTBaX NpPOEK-
THPOBaHUA

Cpoboano Bnaneer
HaBBIKAMH MPOEKTH-
POBaHUA TEXHHYE-
CKUX CPEACTE;
HaBBIKAMU HCIIONb-
30BaHUS MH(pOpMA-
LIHOHHBIX TEXHOJO-
Uil Opyu NPOEKTUPO-
BaHUM MAIUHH, CBO-
OOMHO BBICTYMAET B
AUCKYCCHH W apry-
MEHTHPOBAHO 3a-
IMHLITAET TPUHATbIE
peLIeHHs.




3. TunoBbie KOHTPOJBHbIE 32AAHHSA HJIH HHblE MATEPHAJIbI, He00X0AHMBbIE AJ151 OLIEHKH 3HAHMIA,
YMEHHH, HABBIKOB M (M/IH) ONBbITA ACATENbHOCTH, XAPAKTEPHIYIOIHX 3TANbI (POPMHPOBAHNSA
KOMINICTEHIHH B MPOLECCE 0CBOCHHS 00PA30BATE/IBHOH MPOrPpaAMMBI

Ilepestit 3man (nopozoeoii ypoeeis)
3HATD (nOoMHHTH M NOHHMATB). CTYAEGHT NOMHHT, MOHUMAET H MOXET NPOAEMOHCTPHPOBATH
IIUPOKHI CHEKTP PAKTHUECKUX, KOHLENTYAJIbHbIX, MPOLEAYPHBIX 3HAHUIA

YcTHbIN onpoc

ITpumMeHeHue 3BM Ha pasHBIX 3Tanax paspaboTKu U3ACTHSL.

ABTOMAaTH3aUMA IPOCKTHPOBAHKS W ABTOMATHU3ALUA KOHCTPYHUPOBAHUA.

Crpykrypa noctpoeHus cuctemsl APM WinMachine.

OO01pe noaoKeHud 0 paborte ¢ noacucTeMamMu 1 rpapUUSCKUME PEJAKTOPaMH.

PacuetHsie Mmoayau nakera KOMITAC 3D

ITonsaTHe MOAEH.

Kputepun aaekBaTHOCTH U TPUMEHUMOCTH MOJENCIH.

IIpuMeHeHnEe MAaTEMATHYECKOrO anmapara 41 NOCTPOSHUA MOACIIEH.

. MoaenupoBaHue HAACKHOCTH H PYHKIHOHNPOBAHUA U3 ACIIHIA.

10 Meton koHeuHBIX pasHocTel (MKP).

11. Meroa KoHeUHBIX 37ieMeHTOB (MKD).

12. KOHEYHBIE 3IEMEHTBI THIA «CTEPKEHDY.

13. KoHeUYHBIC 3JIEMEHTHI THIIA «TIJIACTHHAY.

14. KoHEYHBIE 37IEMEHTHI THIA «OOBEMHBIH 3TEMEHT .

15. BeiGOp THIIOB KOHEYHBIX MJIEMEHTOB IIPH MOACIIHPOBAHHN KOHCTPYKLIHH

16. TTocTpoeHHE KOHEYHO-3TIEMEHTHOM CETKH MOBEPXHOCTHBIX MOJECIICH.

17. IloCTpOCHUE KOHEYHO-IIEMEHTHON CETKH TBEPAOTEIIBHBIX MOACHEH.

18.Be100Op 11 MOAECTHPOBAHUE THIIOB 3aKPETIICHHH.

19. MogenupoBaHHE HArpy3KU NPU UCIONB30BaHUH MKD.

20. Buas! pacuetos, ucnons3yromue MK3 (8 nakere APM WinMachine).

21.TTopsaaok NOCTPOCHHUS KOHEYHO-3IEMEHTHOH MOJENH MPOCTPAHCTBEHHOH KOH-
CTPYKLIHH.

22 TTopsaaok NOCTPOSHUS KOHEUYHO-3JIEMEHTHON MO U MPOU3BOIBLHON AETANH.

23.PacyeT cOOCTBEHHBIX YACTOT U COOCTBECHHBIX (POPM KOHCTPYKLIMH.

24 PacyeT MOJIENTH KOHCTPYKIIUH HA YCTOHYHBOCT.

25 . Henpo4HOCTHBIE BUABL PACYCTOB METOAOM KOHEYHBIX IEMEHTOB

000N L L~

Bmopoii aman (npoodeunymetit ypoeets)

YMETD (npumeHATh, aHANTH3HPOBATh, OLIGHHBATh, CHHTE3HPOBATh): YMETh HCIIONIb30BaTh H3Y-
YEHHBbII MaTrepHan B KOHKPETHBIX YCJOBHMAX H B HOBBIX CHTyalMsAX, OCYLIECTBJIATH JEKOMITO3HLIHIO
00BEKTa Ha OTAENbHbBIE 3JEMEHTHI 1 OMHCHIBATE TO, KAK OHH COOTHOCATCS C LIENbIM, BBIABJIATH CTPYK-
Typy OOBEKTa M3Yy4eHHUs; OLEHUBATh 3HAYCHHE TOrO WIH HHOrO MaTepHala — Hay4yHO-TEéXHHYECKOH



HH(pOPMAaLMH, HCCIEOOBAaTENbCKUX JAHHBIX U T. A., KOMOMHHPOBATb SJIEMEHTHl TaK, YTOOBI MOJYYHTD
uenoe, obaamaroiee HOBU3HOIM.

N o

YcTHbIN onpoc
COCTaBUTE pacUYETHYIO MOJEE KOHCTPYKUMH (HAPUMED: TIOPIIEHD, IOPIIHEBOH
majell, pamMa CesJIKH, Jiana KyJIbTHBATOpa)
Y CTaHOBUTE NIAPAMETPEL KOHEYHO-3JIEMEHTHONH CETKH PACYETHONH MOAEIIH
(HanpuMeEp. pama TPaHCTIOPTEpa, MauTa MOJIHUE3AIUTEL, OaK ONPBICKUBATENA,
CTOMKa AUCKATOPA)
OnpenenuTe raBHBIE KPUTEPHH pabOTOCTIOCOOHOCTH ACTaNeii MallliH (Hampu-
MEP: TPOC MOABEMHHUKA, CTOWKA KYJIbTUBATOPHOM JIalbl, KOJICHYATHINA BaJl ABUra-
TEIN)
Onpeaenuts HAMPSKEHHO-AS(POPMUPOBAHHOE COCTOSHHUE MIEMEHTA KOHCTPYKIIUH
MEXAHW3MA TEXHOJIOTHYECKON MAIIMHBI (HAITPHUMEP, CTAHKA, TPOX0Ta, MEXaHH3Ma
JABC)
ITpoBeputE PaboTOCIOCOOHOCTE CYILECTBYIOIICH paMbl MALLIMHBI
ITpoBepuTh PaboTOCTIOCOOHOCTE HMEIOINEHCS NeTANId THITA BaJL
Y CTaHOBUTE BIUAHUE KOHCTPYKTHBHBIX JJIEMEHTOB ACTAIM HA MPOYHOCTE U
KECTKOCTb.
ITpoBepute paboTOCTIOCOOHOCTE IPY2KUHBI {CXKATHS, PACTHKCHHS, KPYUYEHHS) ME-
TOJAOM KOHEUYHBIX 3JICMEHTOB,
ITpoBepuTE YCTORYMBOCTD PAMHOM KOHCTPYKLMH {OalrHa HOpUH, CTpesia KpaHa,
paMa OIMpBICKUBATENSA).

10.Onpeaenute nonepeyHeie CCYCHU CHIOBBIX AIEMEHTOB, COCTABIIAOIINX PaMy

MAalOHHBI { KyJIBTHBATOPA, CCAJIKH, KOMOMHUPOBAHHOTO TIOYBOOOPAadaTHIBAIOLIETO
arperara), 00eCImeYMBarOIIE NMPOYHOCTE TPH 3aJaHHBIX HArpy3Kax.

Tpenuit 3man (sstcoxutit ypoeens)
BJIAJETD nanbonee oOLUMMH, YHHBEpCANbHbIMH MeTOZAMH HeHCTBHII, MO3HAaBaTEJbHBIMHU,

TBOPYCCKUMH, COUHAIBbHO-JIHYHOCTHBEIMH HaBbIKAMH.

L.

YcTHbIi onpoc

OB0CHOBATH PALHOHANBHYIO KOHCTPYKTUBHO-CHIIOBYIO CXEMY KOHCTPYKLHHU J¢-
TaJId THNA BAJI ¢ TPOBEPOYHBIM pacyeToM B Moayiie APM Structure3D nakera
WinMachine

OO00CHOBATh PAlHOHANBHYE) KOHCTPYKTHBHO-CHIIOBYE) CXE€MY PaMHOM KOHCTPYK-
KN C TIPOBEPOYHEBIM pacyeToM B Moayie APM Structure3D nmakera WinMachine
O00ocHOBaTh pAllHOHANBHYE KOHCTPYKTHBHO-CHIIOBYE) CXeMY KOMOHHHPOBAHHOMH
KOHCTPYKLHH C IPOBEPOUYHBIM pacueToM B MoayJsie APM Structure3D makera
WinMachine

[TpeanoknTe NOCIEAOBATENBHOCTE U CXEMY PAcUeTa KOHCTPYKLUHH (HATIPUMED,
CESUIKH, MOCTOBOIO KpaHa, peAyKTopa)



5. Omnpenenuts onacHble ceUeHNA PEPMEHHOM KOHCTPYKIIMH U TPEJIOKUTE KOH-
CTPYKTUBHBIE MEPOMIPHATHUSA 110 COBEPIICHCTBOBAHUIO €€ (POPMBEI
6. OBocHOBaATH BHIOOP KOHCTPYKTHBHBIX TIAPAMETPOB NMPYKMHHOM CTOHKH JUCKATO-

pa (C y4eTOM COOCTBEHHBIX YaCTOT)

7. TloCTpOWTE pac4eTHYIO MOJEIb KOHCTPYKLMH ¢ IPUMEHECHUEM IIAPHUPHBIX 3a-

KPEIUICHHIA.

8. IlpoaHanmM3npoOBaTh HAMPAKCHHO-ASPOPMHUPOBAHHOE COCTOAHHE AETATHN (Ha
npuMepe IeTaNeH TUITa KPOHLITEHH, uraHew, pelyar)

9. IlpeanokuTh KOHCTPYKTHUBHBIE MEPOIIPUATHS MO COBEPIICHCTBOBAHUIO KOH-
CTPYKLIHH AETATH ¢ IPUMEHEHHUEM HMITOPTa CTEHEPHPOBAHHEBIX MOJEIEH U3 MaKe-

Ta KOMIIAC 3D

10. Pa3paboTaTs KOMOMHHPOBAHHYIO KOHEYHO-3JIEMEHTHYIO MOJCHE y3J1a KOHCTPYK-
[N CENBCKOXO3AHCTBCHHOH MAalIUHBI.

CHTYAUHOHHBIE 3AA4H

3anaua

3agaua

Onpenenute nporu® npaMoNuHERHOH Oanku
38JJAHHOIO CEYEHHsA MNOA JEHCTBUEM 3allaHHOM
Harpys3ku MpH CTAaTHYECKH OMpeNeNHMOil U CTa-
THYECKH HEOTpeIeNIuMOii cXxeMe 3aKperuieHus.

IMocTpouTs 3MKOpPB BHYTPEHHHUX CHJIOBBIX (Pak-
TOPOB H ONPEAENHTL ONACHOE CEYEHNE KPHBOJINHEH-
HOTO TPOCTPaHCTBEHHOTO Opyca (HampuMep, BUHTO-
BOI MPY>KHHBI).

3anaua

3agaua

HOCTpOHTb KOHCHHO-3JICMCHTHYI0O  MOOCIIb
MaYThbl MOJIHHCTIDHECMHHKA.

[TocTpoUTE KOHEUHO-3IEMEHTHYIO MOIENb paMel
KYJbTHBATOPA.

3anaua

3agaua

Hpennoncm“b BapHMaHTbl MOCTPOCHHA KOHCH-
HO-3JICMCHTHYHK) MOICIIH PaMbl OIIPbICKUBATEJIA.

IToCTpOHTD 3MIOPEI BHYTPEHHUX CHIIOBBIX (ak-
TOPOB Ul 3alaHHOH KOHCTPYKLHHM OaliHH HOpHUH
1 ONpeneNnuTh ee paboTocnocobHOCTS.

3agaua

3agaua

IMposeputs  paboTOCHOCOOHOCTE  TOPCHOHA
NPH 3aJaHHBIX [€OMETPHYECKHX MapaMeTpax H
YCIAOBHSIX paGoThI

Onpenenuts  HanpsAXKeHHO-1eGOPMUPOBAHHOE
COCTOSHME KONEHYaToro W pacmlpefeNHTENBHOTO
BajioB ObecnevynTs NMPOYHOCTb KOHCTPYKLHH NMOZI-
H60poM HopMBI CeueHHs

3agaua

3agaua

Onpenenurs HaNPsKEHHO-NeHOPMHUPOBAHHOE
COCTOSIHHE KPOHIITEHHA KpemyeHusa padouero
OpraHa AMCKaTopa H ompenenutb eé padotocno-
COOHOCTB

IIpoBepuTh NPOYHOCTL CTAIBHOH ABYTaBPOBOH
fanku, >ECTKO 3aleMJIEHHOH ¢ JBYX KOHLOB,
Harpy>keHHOH ABYMS MPOTHBONOJNOKHO-
HanpapJeHHbIMH cunaMiu F1 v F2, npunoskeHHbIMH
B KOHLIEBOM U CPEJHEM CEUeHHH. Y CTAHOBHTb CO0-
CTBEHHBIE YaCTOThI KOHCTPYKLIHH.

Kpurepnn oueHHBaHHs cofecefoBAHHS (MPH YCTHOM ONpoce NpH onpeiejeHHH BXOAHOIro

peiiTunra S 6aana0B):

Om 4 0o 5 6anros: OTBET CONEPKATENbHBIN, YBEPEHHBI H YETKHIL, NMOKa3aHO ¢BOOOAHOE
BJafcHHEe MATEPHAJIOM Pa3U4YHON CTEMEHHU CJIOKHOCTH; MPH OTBETE HAa AOMOJHUTENBHBIE BOMpPOCHI
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BBLABJISIETCS BJIaJeHUE MaTepUalioM, AONYCKAlOTCS OAHH-ABA HEAOYeTa, KOTOPbIe CTYAEHT CaM HCIpPaB-
JISIET MO 3aMEYAHHIO NPeIoaBaTe)is,

Om 3 0o 4 6anios: TBEPAO YCBOEH OCHOBHOIH MaTepHall, OTBETHI YAOBIETBOPAIOT TpedoBa-
HYAM, YCTAHOBJICHHBIM AN OLUEHKH «OTJIHYHO», HO MPH 5TOM AOMYCKAlOTCS ABe HerpyOble OLIMOKH,
IENalTCsA HECYILECTBEHHbIE MPONYCKH MPH H3NOKEeHUH (aKkTHUeCKOro MaTepHana; pHu OTBeTe Ha AO-
NOJIHUTEJIBHBIE BOIIPOCH! AEMOHCTPHPYETCA MOHHMaHHe TPpeOyeMoro Matepuana ¢ HeCyIeCTBEHHBIMU
omHOKaMu;

Om 1 oo 2 6awmos: obyyaeMblli 3Ha€T H NMOHMMAaeT OCHOBHOI MaTepHal Mporpammbl, OC-
HOBHBIE TeMbI, HO B YCBOGHHH MaTepHala UMEITCA MpoOenbl, H3NaraeT ero yupoleHHo, ¢ HeOobIL -
MU OIMOKaMH H 3aTPYAHEHHSIMH; H3JIOXKEHHEe TeOPETHUeCKOro MaTepHasa MPUBOAUTCS ¢ OIMOKaMH,
HETOYHO WJIH CX€MATHYHO, NOSABJSIIOTCS 3aTPYAHEHUA NPH OTBETE HA JOMOIHUTEIbHBIE BOIPOCH,

Om 0 oo 1 6ar108: 0TKa3 OT OTBETAa, OTCYTCTBHE MUHUMANbHBIX 3HAHHI MO AHCLHILIMHE,
NPUCYTCTBYIOT IpyOble OINMOKH B OTBETE; MPAaKTHUECKHE HABbIKKH OTCYTCTBYIOT, CTYAEHT He crnocobeH
HCIIPABUTh OIIHOKH AaKe C MOMOLIBIO PEKOMEHALHH NPenoAaBaTens.

Kputepnn oueHHBaHNA codeceoBaAHNA (MPH YCTHOM omnpoce 60 6anoB):

Om 48 0o 60 6ar108: OTBET CONEPIKATENBbHBIN, YBEPEHHBIH H Y€TKHIl; NOKa3aHO ¢cBOOOAHOE
BJIAACHHE MATEPHAJIOM PAa3JIM4YHON CTENEeHH CIOXKHOCTH, NMPH OTBETE HAa AOCMOJNHUTEIbHBIE BOTPOCHI
BBLABJISICTCA BJALCHNUE MaTEPUANIOM, AONYCKAlOTCA OOHH-ABA HEAOYETa, KOTOPbIE CTYAEHT CaM HCIPaB-
JS€T MO 3aMEYaHHIO NpenoaaBaTens,

Om 40 0o 48 6annos: TBEPAO YCBOSH OCHOBHON MaTeépHali, OTBETH! YAOBIETBOPSIOT Tpebo-
BAHHSM, YCTAHOBJICHHBIM JUIS OLEHKH «OTJIHYHOY, HO NIPH 3TOM AONYCKAKTCS ABE HerpyOnie ommodky,
IeNAaTCA HECYLLECTBEHHbIE MPONYCKH NMPH H3JI0kKEeHHH (PaKTHYeCKOro MaTepHana; Npy OTBeTE Ha [O-
MOJHUTENbHbBIE BOMPOCH! AEMOHCTPUPYETCs MOHHMaHHe TpeOyeMoro MaTepHaia ¢ HECYLLECTBEHHBIMU
omHOKaMu;

Om 30 oo 40 6anzos: oGyyaemblii 3HAET 1 TOHUMAET OCHOBHOI MAaTepHaJ MPOrPaMMbI, OC-
HOBHbIE TEMbI, HO B YCBOSHHH Matepuala UMEITCs Npodebl, H31araeT €ro yNpoLleHHO, ¢ HeOonbIIH-
MU OIKMOKAaMK U 3aTPYAHEHHSAMH, H3JI0KEHHE TEOPETUYECKOro MaTepHana MPUBOANUTCA ¢ OLIMOKaMH,
HETOYHO MJIH CXEMATHYHO; NOSBJIAIOTCS 3aTPYAHEHHA NIPU OTBETE HA JOMOJIHUTENIbHBIE BONPOCH,

Om 0 oo 30 o6awnoe: OTKa3 OT OTBETA; OTCYTCTBHE MHHHUMAJIbHBIX 3HAHUIT 110 JUCLHINITHHE;
NPHCYTCTBYIOT IpyOble OINOKH B OTBETE; NPAKTHYECKHE HABBIKM OTCYTCTBYIOT; CTYAEHT HE CMOCOOEH
HCIIPaBUTh OIUHOKH AaXke C MOMOLIBIO PeKOMEHIALIUI1 penoaaBaTens.

Kpurepnn oueHHBAHNA TBOPYECKOro 3aAaHuUS (110 TBOPYECKOMY PeHTHHTIY, S 6anos):

PesynbTar BBINOJHEHHA CTYASHTOM MHAMBHYAJbHOTO TBOPUECKOTO 3a/1aHUS PA3JIMYHBIX YPOBHEH
CJIO)KHOCTH, B TOM YHCJIe, Y4acTHe B pa3M4HBIX KOH(pEpeHUHSX M KOHKYpcaxX Ha MPOTSAKEHHH BCETO
Kypca H3y4e€HHs THCLHMIUTHHBI OLEHUBAETCA MO CIeAyIOLHM BHAAM paboT:

- y4aCTHe B KOHKYPCe Hay4HO-HCCIIEA0BaTeNbCKUX pabor —om 4 0o 5 dawos,

- y4aCTHe B HAy4HOH KoH(epeHUUn —om 2 0o 3 odaurios,

- IpUMEHeHNe TBOPUECKOro NoAxoAa B yuebHoM npouecce —om 0 oo I 6annos.

KpnTtepun ouennsanns Ha 3auere (100 6annos):

Om 60 oo 100 6ar108 u/uiu «3a4meno»: BbICTaBNIAETCA NMPH YCIOBHM, €CJIH CTYOSHT MOKa3bIBaeT
XOpOLIMe 3HaHUA H3YYEHHOTO yueOHOro MaTeprana, CaMOCTOSTENbHO, JIOTHYHO H MOCTEIOBATENbHO
H3JIaraeT U HHTEPIPETHPYET MaTepHabl yueOHOro Kypea, MOJHOCTBI) PACKPHIBAET CMBIC Npenjarae-
MOT0 BOIPOCA; BJIAEET OCHOBHBIMH TEPMHHAMH U MOHATHIMH H3YYMEHHOrO KypCa, MOKa3bIBAaeT yMe-
HU€E NMepeNoKUTE TEOpEeTHYECKHe 3HAHHS Ha MpeanoiaraeMblii MPakTUYECKHH OTBIT.

Om 0 0o 39 6annos u/unu «ue 3aymeno». BHICTABAACTCA MPH HATMUYKK CePbe3HbIX YIYLIEHHI B
NPOLIECCE H3JIOKEHH yueOHOro MaTepHaa; B CIy4ae OTCYTCTBUA 3HAHUH OCHOBHBIX MOHATHH U OMpe-
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IOeneHui Kypca HIH NPUCYTCTBHU OONBLIOTO KOMWYECTBAa OHOOK MPH HHTEPNpeTa2Z4 LMK OCHOBHBIX
OTIPEAEICHUH; €CIIH CTYASHT MOKa3bIBAET 3HAYHTENIbHbIE 3aTPYAHESHHS NIPH OTBETE HA NMPEIOKECHHBIS
OCHOBHBIE U JIONIOJIHUTEIBHBIE BONIPOCH], MPH YCIIOBUH OTCYTCTBHS OTBETA HA OCHOBHOM U JIONOJIHU-
TeNbHbIH Bonpockl. 4. MeTtoauyeckiie MaTepualibl, ONpeaeNsoHe NpoLueaypbl OLIeHHBAaHHS 3HAHHUIA,

4. MeToanyeckHe MaTepHaJbl, OMpeaesiollHe NPOLeAYPL] OUeHHBAHHSA 3HAHUIA, YMeHH]i,
HABBIKOB H (H/IH) ONMbITA JeATEIbHOCTH, XaPAKTEePH3YIOWHX 3TaNbl (POPMHPOBAHHA KOMNETEH-
nHH

IMpouenypa oneHKH 3HAHUH YMEHHUH U HABBIKOB U (HJIM) OIBITA ACATEIBHOCTH, XapaKTePHU3YIO-
IIMX STanbl GOPMHPOBAHHA KOMIETEHLH, MPOU3BOOUTCA MpenogasareneM B Gopme TeKyLIero KoH-
TPOJIS U MPOMEKYTOYHOH aTTeCTALHHU.

Jlns noebimeHus 3PPeKTHBHOCTH TEKYIIErO KOHTPOJA U MOCHEAYIOILEH NPOMEKYTOUHON aTTe-
CTAllMH CTYACHTOB OCYILECTBIIAETCA CTPYKTYPHPOBAHME AHCLMIUIMHBI Ha Moaynu. Kaxaweii moayns
y4eOHO AHCLMIUIHHBI BKIIOYaeT B cels H3ydeHHe 3aKOHUEHHOTO pa3zieNa, YaCTH JHCLHIUIHHABI.

OCHOBHBIMH BHOAMH TEKYLIEre KOHTPOJIA 3HAHHI, YMEHHIT H HABBIKOB B Te4E€HHE KaKIOTO MO-
Ayns yueOHOH AHCLHILIMHBI ABJIAIOTCA 3aILUThI JaDOPATOPHBIX H MPAKTHUECKHUX PaboT, TeCTOBBIH KOH-
TPOJIb, YCTHBIH OMIPOC.

CTyneHT OoNKeH BBIMOJHUTH BCE KOHTPOJbHbIE MEPONpPHATHA, MPENyCMOTPEHHbIE B MOOYJe
y4eOHOi AMCUMIUIMHBI K YKa3aHHOMY CpPOKY, TMOCJe Yero MpenojaBaTeNib MPOCTaBisAeT OanibHble
OLIEHKH, HaOpaHHBIE CTYIEHTOM IO Pe3yJIbTaTaM TEKYINEero KOHTPOIA MOAYIA Y4eOHOH JUCLIIIIHHBL.

KoHTponbHOE MEPONpPHUsATHE CYUTASTCS BHIMOJIHEHHBIM, €CJIH 32 HErO CTY/JEHT MOJYHHI OLIeHKY
B Oannax, He HMKe MHHUMAaIbHOH OLIEHKH, YCTAHOBJIEHHOH MporpaMMoil AHCLMIUIHHBI N0 JAaHHOMY
MEpPOTIPUATHIO.

IMpomexyTouHas arTecTanysa o0y4arOMUXCs NPOBOAUTCS B (POpMeE 3aueTa.

3auer npOBOAUTCSA IS OLICHKH YPOBHS YCBOEHHs 00ydaromumes y4eOHOro marepuana JeKiu-
OHHBIX KYPCOB U JJaOOpaTOpHO-TIPAaKTHUYECKHX 3aHATHI, a Takke caMocTosaTenbHoll pabotel. OueHka
BBICTABIISIETCS WM MO pe3yibraraM yyeOHoH paboThl CTyleHTa B TeUeHHE CeMeCcTpa, WIH MO HTOraM
NUCBMEHHO-YCTHOTO ONMpOCa, HIIH TECTHPOBAHMS HA NOCIEAHEM 3aHATHU. JIs AMCLMIUIMH H BHAOB
yuebHOH paboThl CTyeHTa, MO KOTOPBIM (OPMOII MTOrOBOrO OTHETA SIBJIAETCS 3a4eT, ONpeneseHa
OLICHKA «3aYTE€HO», «HE 3aUTEHOY.

OueHKa «3a4TeHO» CTABUTCSA B TOM Cllydae, eclH o0yvaroLuiics:

¢ BJIa/ICET 3HAHUAMM, BBIICIEHHBIMU B KaueCTBe TpeOoBaHUi K 3HaHUAM 00ydarmuxcs B 00-
JAaCTU H3y4aeMoil THCLHIIHHBI,

® EeMOHCTpUpYeT ryOHHY NMOHHMaHHUs yueOHOro MaTepuasa ¢ JIOTHYeCKHM H apryMEHTHPO-
BAHHBIM €TI0 H3JIOKEHHEM,

® BJafeeT OCHOBHBIM MOHATHIHO-KaTErOpHAJbHBIM aMMapaToM Mo AHCLHIUIHHE,

¢ EMOHCTPUPYET MpPAKTHUYECKHE YMEHHS M HaBbIKH B OOJACTH HCCIENOBATENBCKON nes-
TEJbHOCTH.

OueHka «He 3aUTeHO» CTABHTCS B TOM CJIydae, eClH 00y4aro LUHCS !

¢ NeMOHCTPUPYET 3HAHUA [0 U3y4aeMOil AHCLIMIUIMHE, HO OTCYTCTBYET riyOOKoe MOHHMAaHHe
CYLIHOCTH yyeOHOro MaTepuana,

® JOMyCKAaeT OIHMOKH B M3JIOKE€HHH (DAKTHYECKHMX AAHHBIX 110 CYLIECTBY MaTepuaia, npef-
CTaBJISIETCA HEMOJHBIN UX 00beM;

® IEeMOHCTPUPYET HENOCTATOUHYIO CHCTEMHOCTb 3HAHHIA;

¢ nposBiAeT cnadoe 3HaHHE MOHATHITHO-KATeropHaIbHOIO aNnapara Mo JHCLHILIHHE,

® MPOABNAET HEMPOYHOCTDb MPAKTUYECKHX YMEHUH 1 HaBBLIKOB B 00JACTH HCCNENOBATENbCKOMH
AEATENBHOCTH.

11



B sTOM ciiyyae CTyAeHT coaéT 3auéT B popMe YCTHBIX U NMHMCbMEHHBIX OTBETOB Ha Jilo0ble BO-
MPOCH] B NIPEAEIax OCBOSHHOH AUCLHIUIMHE.

OCHOBHBIM METOAOM OLICHKH 3HAHMMH, YMEHHMI U HaBbIKOB U (MJIH) OMBbITAa AEATENBLHOCTH, Xa-
PAaKTEPH3YIOLIUX STamnbl (POPMHPOBAHUA KOMIMETeHUMI aBasgerca GajIbHO-peHTHHIOBasA CHCTEMa, KO-
TOpasA pernaMeHTupyerca mnojoxeHHeM «O GaIbHO-peHTUHIOBOH CUCTeMe OLEHKH Ka4eCTBa OCBOe-
Hus obpaszosarenpHbx nporpamm B ®I'BOY BO benropoackuii FTAVY»,

OCHOBHBIMH BHJAMH MO3TANHOIO KOHTPOJA PE3YJBbTATOB OOYUEHHSA CTYAEHTOB SIBJISIIOTCS:
BXOIOHOM KOHTPOJNb, TeKYILUH KOHTPOJb, PyOekHBbIH (MPOMEKYTOUHBIH) KOHTPOJb, TBOPUYECKHH KOH-
TPOJIb, BHIXOOHOH KOHTPOJb (3K3aMeH WM 3a4eT).

YpOBeHBb Pa3BHTHS KOMIIETEHLIHI OLIEHUBAETCS ¢ MOMOIBI) PEATHHIOBBLIX OAJIOB.
Makcnmym

fannos

PeiiTunru XapakTepHCTHKA peHTHHIOB

Otpaskaer creneHb NOATOTOBJIEHHOCTH CTYEHTA K
H3YYeHHI0 TUCLMIUTHHBL Onpenensercs Mo HToram 5
BXOAHOI'O KOHTPOJIA 3HAHUH Ha NEPBOM INPAKTHYE-
CKOM 3QHATHH.

Ortpasxkaer paboTy CTyAeHTa Ha MPOTKEHHH BCETO
nepHOAa H3yuYeHUs AMCUUIUMHBL. Onpenensercsa cym-
MOIi 6aJLI0B, KOTOPBIE CTYACHT MOJYYHT MO PE3YJIbTa-
TaM H3YHEHHA KaXI0ro MOAYJI.

Pe3ynbTar BBINOJHEHHA CTYA€HTOM MHONUBUAYaNbHOTO
TBOPYECKOTO 33aJaHHS Pa3IHYHBIX YPOBHEH CIOKHOCTH,
Tropueckuit B TOM HHCIIe, y4aCTHE B PA3JIMYHBIX KOH(DEPeHLHAX 1 5
KOHKYPCaxX Ha NPOTKEHUH BCEro Kypea H3yueHHUs
JUCLIMTUTHHBIL

SIBnseTcs pe3ysbTaTOM aTTeCTALMH Ha OKOHYATENbHOM
JTare U3YHeHHs! AUCLIMIUIHHBI [10 UTOraM CHAYH HK3aMe-
BrixoaHoi Ha. OTPa:xkaeT ypoBeHb OCBOSHHA HHPOPMALIHOHHO- 30
TEOPETHYECKOTrO KOMIOHEHTA B LIEJIOM M OCHOB MPaKTH-
4eCcKOH JeSTeNbHOCTH B YACTHOCTH.

O6wuii peittuar | Onpenensercs nyTéM CYMMUPOBAHNS BCEX PEHTHHIOB 100

Bxonuoii

60
PyGe:xHblit

OOwmii peHTHHT MO AWCLUMIUIMHE CKNAAbIBAETCS H3 BXOAHOTO, pyOeKHOro, BBIXOAHOTO (3K3a-
MeHa WM 3a4eTa) H TBOPUECKOTo PEefTHHTA.

BxoaHOMH (CTapTOBBII) PEHTHHT — PE3yJIbTAT BXOAHOTO KOHTPOJIA, NPOBOAUMOIO ¢ LIEJBIO MPO-
BEPKH HCXOMHOTO YPOBHS MOATOTOBJICHHOCTH CTYI€HTA H OLIEHKH €0 COOTBETCTBHSI NMPEABABIAEMbIM
TpeGOBaHUAM AN H3YUYEHUA AJAHHOH AUCLUIUIHHDI.

OH npoBOAMTCS Ha MEPBOM 3aHATHH MPH NMepexoae K U3y4eHHIO AUCLUUIUIMHBL (Kypca, pasaena).
OntumanbHbie GOPMBI H METOABI BXOAHOTO KOHTPOJIS: TECTHPOBAHHE, NPOrPaMMHPOBAHHBIN ONMpPOC, B
T.4. ¢ npumeHeHueM [T93BM u TCO, pemeHue KOMIUIEKCHBIX U PaCHETHO-rpadyMueCKHX 3aa4 H Jp.

PyOe:kHblii peATHHT — pe3yJbTaT pyOeskHOro (poOMeskyTOYHOr0) KOHTPOJA MO KaskAOMY MOIY-
JIIO AUCUMIUIMHBL, MPOBOAHMOTO € LENbIO OLIEHKHU YPOBHA 3HAHUH, YMEHHI 1 HaBBIKOB CTYIEHTA IO pe-
3yJbTaTaM H3yueHus Moayas. OnrumManbHeie GOpMBl 1 METOAB pyOEKHOrO KOHTPOJS: yeTHBIE code-
CEAOBaHUA, THCbMEHHBIE KOHTPOJIBHBIE OMPOCHI, B T.4. ¢ HCNoab30oBaHueM [ITIBM u TCO, pesyabraTe!
BBIMOJIHEHHS TabOpaTOPHBIX U MPAaKTUYECKHX 3aaHMil. B kayecTBe MpakTHYECKHX 3aflaHHii MOTYT BbI-
CTymaTh KPyMHbIe YacTU (3Tamnbl) KypcoBoil paloThl WM MpoeKTa, pacueTHO-rpaduueckue 3agaHus,
MHUKPOINPOEKTE! U T.II.
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BbIxonHOI peliTHHT — pe3yabTaT arrecTalid Ha OKOHYATEeNbHOM 3Tamne U3y4eHHs AUCLUIITHHEI
MO HTOraM CAA4YH 3K3aMEHA, MNPOBOAMMOrO ¢ LENBK TNPOBEPKH OCBOSHHS HH{(POPMALIHOHHO-
TEOPETHYECKOrO KOMIIOHEHTA B LIEJIOM U OCHOB NIPAKTHYECKOH NEATENILHOCTH B 4acTHOCTH, OnTHMalIib-
Hble (POPMBI H METOIbl BBIXOOHOTO KOHTPOJIA: MUCbMEHHbIE SK3aMEHALMOHHbIE HIIH KOHTPONbHbIE pa-
60TBI, MHOUBHAYaNbHBIE cOOecenOBaHHS.

TBopueckuii pelTHHT — COCTaBHAs 4acTh OOLIEro PpeliTHHra AUCLIMIUIMHEL, IPEACTABIET co00i
pe3yNbTaT BBINOJNHEHHS CTYACHTOM HHAMBHAYAJbHOTO TBOPHYECKOrO 3aJaHHs Pa3IMYHBIX YPOBHEH
CIIOKHOCTH.

B paMkax peATHHIOBOH CHCTEMBI KOHTPOJA YCIEBAa€MOCTH CTYIEHTOB, CEMECTpOBasi COCTaB-
Jsirowmas GanpHON OLleHKH 1O qucuMuinHe Gopmupyercsa npu Habope 3aJaHHOMH B NPOrpaMme AHCIH-
IUTHHBI CYMMBI OaJUIOB, MOJIYYAeMBIX CTYIEHTOM MPH TEKYILEM KOHTPOJIE B NMPOLECCE OCBOSHHUS MOAY-
neit yueOHOH JUCLMIIMHBI B TeU€HHE CEMECTpa.

Hroroeas oueHka /3auéra/ KOMNETEHUMIH CTYAEHTA OCYILECTBIAETCS MYyTEM aBTOMATUYECKOTO
nepesona 6amnos o61ero peifiTHHra B CTAHAAPTHBIE OLEHKH.

OneHka «3a4TEeHO» CTABUTCA B TOM CJIy4ae, €CJIH UTOrOBBIH PEHTHHI CTyAeHTa cocTaBmil 60 u
Gonee.

OueHka «He 3a4TEHO» CTABHTCS B TOM Cliyyae, €Cli UTOTOBbIi PEeHTHHI CTYOeHTa COCTABHI
meHee 60 banos.
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