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1. HEJIA U 3AJAYUN OCBOEHUA JUCIIUIIJIMHbI «MH>KEHEPHAS I'PA®UKA»

[lenbto ocBoeHus nucuuIuinHbl «MHkeHepHas rpadukay sBiseTcs BbIpa0OTKa Y CTYJCHTOB
3HaHHUS OOIIMX METOJOB TIOCTPOCHUS UM UTEHUS YEPTEKEW, pelIeHUus pasHOOOpa3HBIX
WHKEHEPHO-TEOMETPUUECKUX 3aJ/lady, BO3HUKAIOUIUX B IMPOILIECCE YIPABICHUS OSKCIUTyaTaluen
Pa3IUYHBIX TEXHUYECKUX OOBHEKTOB.

3anayamMu U3ydeHUs AUCUUILINHBL «H)eHepHas rpadukay SBIseTcs:

e Dpa3BUTHE MPOCTPAHCTBEHHOTO TMPEJACTABICHUS W BOOOpPaXKCHHs, KOHCTPYKTHUBHO-
FeOMETPUYECKOT0 MBIIUICHUS HAa OCHOBE rpauuecKuX MOJIeel MPOCTPAaHCTBEHHBIX (hOpM;

e BbIpabOTKa 3HAHUM IO MPUMEHEHUIO METOJIa OPTOrOHAIBLHOIO MPOCLUPOBAHUS TIPHU
pellleHnr KOHKPETHBIX 3a/1ay;

e BBHIPA0OTKA 3HAHWKA MO TpaBuiaM O(OPMIIEHUS KOHCTPYKTOPCKON JOKYMEHTAIlMH B
COOTBETCTBUU ¢ EnuHOoM cucteMoit koHcTpykTopckon qokymeHTanuu (ECKJI);

e BbIpabOTKA HABBIKOB IO BBHIMOJHEHUIO M YTEHUIO YEPTEKEU OTHENbHBIX JeTalel u
CcOOPOYHBIX €IMHUI] C MPUMEHEHHEM CUCTEM aBTOMAaTU3HPOBAHHOTO TPOESKTUPOBAHHUS.

2. MECTO JUCHUIVIMHBI <MH)KEHEPHASI TPA®UKA» B CTPYKTYPE
OBPA3OBATEJIBHOU ITPOI'PAMMBI

VYuebnast muctmminHa «MHXeHepHas rpaduka» BKIIOUYEHa B 00sM3aTENbHBIA IepedyeHb
TUCIUIUIMH B pamkax OazoBoii uvactu brmoka 1 (b1.b.11), ycranoBnennoro ®I'OC BO, u
SBISIETCA 00s3aTeNbHON s BceX mpoduield HampaBieHUs MOATOTOBKH «TexHocdepHas
0€301acHOCTb ».

JucuumnuHa Oa3zupyercss Ha CIENyIIIUX JucuuiuivHax: «Yepuenue» u «l'eomerpusi» B
o0béMe Kypca cpeaHel ImKojbpl. TpeOoBaHMS K 3HAHUSAM M YMEHHUSAM JUIsl HM3Yy4YEeHUs
JUCIUIINHBL:

® 3HAaTh OCHOBHBIC [10JIOKEHUSI TEOMETPUU U YEPUEHUS B 00beME CpeTHEH LIKOJIbI;

® YMETh OJIb30BATHCS YEPTEKHBIM HHCTPYMEHTOM C LIEJIbI0 TIOCTPOEHUS YEPTEKA.

Pesynbrarel oOyueHus, NOJy4YyeHHbIE IPU OCBOEHUM JAMCLUIUIMHBI, HEOOXOAMMBI IpPU
U3YYEHUH  KOHCTPYKTOPCKO-TEXHOJIOTMUECKHX  JHUCLUHUIUIMH, Takux  Kak  «OCHOBBbI
KOHCTpyHpoBaHus», «llpuknagHas MexaHuKa», a TakKe IpPU BBINOJIHEHUHM BBITYCKHOMN
KBAJTM(PHUKAIIMOHHOHN paboTBhI.

[TonHOe oOBNazeHuE YEepTEKOM KaK CPEACTBOM BBIPAKEHUSI MBICIM KOHCTPYKTOpa U Kak

MIPOM3BOJICTBEHHBIM JIOKYMEHTOM OCYILECTBIISICTCS HA MPOTSHKEHUHU BCETO MpoIlecca 0OyUeHUs B
BV3e.



3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUSA JTUCHUIIJIMHBI «<MHKEHEPHAS 'PA®UKA>

DopMUPOBAHUE KOMIIETEHIIUNA MO TUCIUIIMHAM

Tabmauua 1

HammenoBanmne
JIUACLIUIUINH,
(hopmupyrOIIHX
KOMIIETEHIIMIO
COBMECTHO

Komnerenuuu 6epyrest n3 Y4eOHOT0 miiaHa Mo HaIllpaBJICHUIO

CemecTpsl, HOPMUPOBAHHS AUCIATUTIHEI

MOJITOTOBKY OaKaiaBpa /CreluaIicTa/MarucTpay

1 2

3

4

5

6

7

8

Orik-1

Hnpopmamuxa

Hnowcenepnasn
epaghuka

Mamemamuxa

Obwasn xumus

Dxonozus

Duszurka

Ilpakmuxym no
Qusuxe

Mamepuanosedenue

T'uopozazoounamuxa

Mexanuxa

Tennoguzuka

9ﬂeKmp0mexHuKa u
JJIEKMPOHUKA

Lluckpemnas
Mamemamuxa

Teopus
geposimHocmeu u mMam
cmamucmuxa

Tozomoska u
3awuma BKP




4. IEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110 JUCHUIIVIMHE «MH) KEHEPHAS 'PA®UKA»,
COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBTATAMUN OCBOEHMUS OIT

Ta0nuua 2

Kon u Kon u naumeHoBanue OneHovHbIe CpeICTBA
HanMMeHOBaHHeE HHANKATOPA T0CTHKEHUS IInanupyemble pe3yJbTaThl 00y4eHHsI 0 THCHUILTHHE TeKylIero NMPOMEKYTOYHOM
KOMIeTeHIINN KOMIeTeHIINN KOHTPOJIs aTTecTaluu
OIIK-1 HNOIIK-1.1 3HaTh: YMerh: Baagern: TecTnl, 3amanus a1y | bunersr ¢
CnocobeH Pewaer 3amaun METO/IbI PEIICHHUS pemars 3a1a4u HaBbIKAMU PEIICHUS] | KOHTPOJIbHBIX KOHTPOJIbHBIMHU
YUHUTHIBATH poeCCHOHATBHON NEATEIbHOCTH, | 3a7a4 npodeCCHOHATIBHON | 3a1a4 paboT, BOMPOCHL AJ1s1 | 3amaHusMu (24
COBPEMCHHBIE MIPUMEHSS METOBI MOJCTMPOBAaHUS | MPO(ECCHOHAIFHON | NEeATeNbHOCTH, npodecCHOHANBHON | cobeceoBaHMs Ounera)
TCHCHIIUH JeATEIbHOCTH, UCTIONB3Ys METOIBI | NEATENBHOCTH,
Pa3BUTHS TEXHUKHU UCTIONB3Ys METOIBI | MOJECITHPOBAHMS ucronb3ys Meroasl | KoHTposnbHbIE
U TEXHOJIOTHH B MOJICTTMPOBAHHS MOJICITHPOBAHHS BOIIPOCHI K OTYETaM
obnactu HNOIIK-1.2 3HaTh: YMmers: Baapers: TI0 JTabOPaTOPHBIM
TEXHOT€HHOH Pemaer 3amauun METO/IBI PEIICHHS pemats 3a1a4u HaBBIKAMM pelieHus | paboTam
Oe3omacHocTH, poQeCCHOHANBHOM NESITENFHOCTH, | 3amad npodecCHOHANBPHON | 3amad
U3MEPHUTENBHON ¥ | MPUMEHSS METOIBI npodeCCHOHANBHON | JNeSTeIbHOCTH, npodeccroHanbHON | 3aJaHus K
BBIYHCIIUTEIBHON MaTeMaTHYeCKOro aHai3a JIeATEeILHOCTH, UCTIONB3YS JIeATEeNIHOCTH, MHCbMEHHBIM
TEXHHUKH, UCIIOJIb3YSl METO/IBI | UCIIOJIB3YSl METOABI | HUCIIOJB3YS KOHTPOJIbHBIM
nH(OpPMaMOHHBIX MaTeMaTH4eCcKOTo MaTeMaTH4eCcKOTo UCIIONB3YSl METOBI | paboTam 1o
TEXHOJIOTHH  TpH aHaM3a aHaIHu3a MaTeMaTH4eCcKoTo pasyenam
PELICeHNH THITOBBIX aHaIM3a
3amad B oOmactm | MOIMK-1.3 3HaTh: Ymerb: Buaners:
poQecCHORANbHON | Permaer 3amaun METO/IbI PEIICHHS pemars 3a/1a4u HaBBIKAMH PEIICHUS
JeATeIIHOCTH, podeCCHOHANBHOM NEeSITeNFHOCTH, | 3amad npodecCHOHAIBHON | 3a7a4
CBSA3aHHOM C | IpUMEHSS €CTECTBCHHOHAYYHbIE U | MPO(ECCHOHATIBHON | JIESTENBFHOCTH, podecCHOHANTBEHOM
3aIIUTOM oO0IenHKeHepHbIE 3HAHUS JIeATeIbHOCTH, UCTIONB3YS JIeATeNIbHOCTH,
OKpy Karowiei HUCIIOIB3YS TpeOoBaHUSL HUCIOIB3YS
cpenel " TpeboBaHuUs UHKECHEPHOH U TpeboBaHuUs
obecneyeHneM HMH)KEHEPHOW U KOMIIBIOTEPHOM HMH)KEHEPHOW U
6e3omacHOCTH KOMIIBIOTEPHOU rpadukn KOMITIBIOTEPHOU
YeloBeKa rpadukn rpaduku




5. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI <MH/KEHEPHAS I'PA®UKA»

5.1. Pacnpenesienne TPyI0EMKOCTH JUCUMILIMHBI 10 BUAAM PadoT 1Mo cemecTpam

OO6mmast Tpy10€MKOCTh TUCIUIUTHHBI cocTaBisieT 5 3ad.e/./180 "acoB, pacnpeaencHie 4acoB

10 BUamM pa60T ceMECTpaM IpeaACTaBJICHO B Ta6J'II/II_[e 3.

Tab6muna 3

Buna yueOHoii padoThI

TpynoémkocTs B yac
Beero B T1.4. mo cemecTpam
1 2 3 4
yac.
CEM | CEM | ceM | ceM

(I)OpMaT U3YYCHUA TUCHUIIIINHBI

C UCIOJIb30BaHNUEM JJIEMEHTOB
AJIEKTPOHHOTO O0YYEeHHUS U

PYYHBIX TEXHOJIOTUHI

O0mas Tpy10EéMKOCTD IMCLIUIUIMHBI 10 y4eOHOMY IIJIaHy 180 | 180
1. KonrakTHas pa6ora: 27 27
1.1. AyaurtopHasi paboTa, B TOM 4HcJe: 20 20
3aHsTHS JIeKUnOoHHOro Thna (JI) 5 5
3aHaTua cemuHapckoro tuna (I13 - cemunapsl, npakT. 3aHATUS 5 5
¥ J1p)
naboparopusie padboTs (JIP) 10 10
1.2. BuHeayauTopHasi, B TOM 4HcJje 7 7
KypcoBas padota (mpoekt) (KP/KII) (koHcynbTanus, 3anmra)

TEKYIIUA KOHTPOJIb, KOHCYIbTAIIMH 0 IUCIUILINHE 7 7
KOHTaKTHas paboTa Ha MpoMeKyTouHoM KoHTposie (KPA)

2. CamocrositesasHnasi padora (CPC) 144 | 144
pedepat/acce (moaroroBka)

pacuérHo-rpaduueckas padora (PI'P) (moaroroska) 46 46
KOHTpOJIbHAs paboTa

kypcoBas pabora/mpoext (KP/KII) (moaroroska)

CaMOCTOSITEIIbHOE M3y4YEHNE Pa3/IesioB, CAMOIIOrOTOBKA

(mpopaboTKa 1 MOBTOPEHNE JICKITMOHHOT'O0 MaTepraia U MaTepuaa 89 89
Y49eOHUKOB U y4eOHBIX TOCOOHH, TIOATOTOBKA K 1a00paTOPHBIM U

MMPAKTHUYCCKUM 3aHATHUAM, KOJJIOKBUYM U T.IL.)

IMoxroroBka k 3k3aMeHy (KOHTPOJIb) 9 9

[ToaroroBka k 3auery




5.2. Conep:xxanne qucuunauHbl « AHKxeHepHasi rpadpuka», CTPYKTYPHPOBaHHOE 110 TeMaM

Tabmauua 4
ILnanupyembie HanvenoBanme pa3aenoB, TeM Buas1 yueoHoii paéoTsi Bug CPC HanmenoBanmne Peanmzanusn B | HanmenoBanme
(KOHTpoOJINpYyeMBbIe) KonTtakTHas HCII0JIb3YeMBbIX pamMKax pa3paGoTaHHOTO
Pe3yabTaThI padora s AKTUBHBIX H NPAKTHYECKOH | 3IeKTPOHHOIO
ocBoeHus: koa YK; - l§ § HHTEPAKTHBHBIX MOATOTOBKH Kypca
OIIK; IIK u g :- 6: 00pa3oBaTeJbHBIX | (TPYJOEMKOCTh | (TpPyZOEMKOCTH B
HHIMKATOPbI g < g 2 g g TeXHOJIOTuii B Yacax) gacax)
2 %
JAOCTH KEHHUSI G Q8 = B
o S |3 e|lsF| &8
KOMIIeTeH Ui E |2 S| EE| 5§ &
= e 7 IS= <3}
= © <z = =)
) = s = QO =
= | = 2 s| © &=
& (o 2 E
=3 < @
g @)
=
Tema 1. Mertoauka co3ganus 1 : npopaboTka MaTepHaa
gyepTexka B cucteme AutoCAD KL IIpE3CHTALNA
JlaGopaTopnasi pabora Nel
I'papuaeckue npumuTuBbL. KoMaHabl OTHCT 110
2 6 noArotoBka K JIP 6 o
OIIK-1 pEeIaKTUPOBAHUS M MOIU(PUKAIIH 799 erp.6-18 nabopaTopHO
UOIIK-1.2 yeprexa. [loctpoenue o2 CIP- pabore
KPHBOJIHMHEHHOTO KOHTYpa
JlabopaTopHasi padora Ne2 OTYET 110
ITocTpoenue yeprexa etanu 2 cT. 2 6 noaroroBka k JIP 1n1aGopaTOPHOIH
cioxHocTty. [ToaroToBka uepTexa K 7.2.2 ctp. 18-22 pabote
neyaTH.
Tema 2. OcHOBHBbIE ITpaBUIIa DOPAGOTKA MATCOHALA
odpopmnenus ueprexeii mo ECKJI, 2 5 pop ek p IPE3EHTALHS
IIpoeKk1IMOHHOE YepUueHHe 5
IIpakTnyeckoe 3ansTue Ne 1 noarotroBka k 113
N3zobpaxenus. Buasr. TOCT 2.305- 1 6 BoinosiHeHue PI'P Buapl PI'P
OIIK-1
2008 7.3.1 ctp. 3-12
HOIIK-1.2,1.3
IIpakTuyeckoe 3ansaTHe Ne 2 noarotoBka k 113
N3o6pakenus. Paspessl mpocThie. 2 5 BbInosHeHue PI'P cobecenoBanue
T'OCT 2.305-2008 Pa3zpe3sbl npocTeie PI'P
7.3.1 ctp. 13-18
JlaGopaTopHas paGoTa Ne3 noaroroska kx JIP PA3HOYPOBHEBHIE
Ceuenus 2 2 BbINOJIHEHUEe PT'P
3aaHAA
CeueHust




IInannpyemsie HaumeHoBaHuUe pa3aenos, TeM Bunnl yue6Hoi padoThI Bug CPC HaumenoBanue Peammsamna B | HaumeHoBanme
(KOHTpOJIMpPYeMBbIe) KonrakrHasn HCII0JIb3YeMBbIX paMKax pa3paGoTaHHOIO
pe3yJbTaThI padora s AKTUBHBIX H NPAKTHYECKOH | 3IeKTPOHHOIO
e 9
ocBoenusi: koa YK; o S g HHTEePAKTUBHBIX NOATOTOBKHU Kypca
OIIK; IIK u g :- 6: 00pa3oBaTebHBIX | (TPYJOEMKOCTh | (TpPyZOEMKOCTH B
HHIMKATOPbI g < g 2 g % TeXHOJIOTuii B Yacax) gacax)
=9 = 2
JAOCTHKeHUS - ST ET
i S [ Z2e|lFF| 88
KOMIIeTeH M I E |2 S| EE| 5 &
g || B E| &
17 o 2 5 =
q.a = -] Q =
= < oS S >
& |7 &
3 s <
= o
=
7.3.1 ctp. 23-28 TECT
IpakTuueckoe 3ansaTue Ne 3 noaroroBka k I13
cobecemoBaHne
Hanecenue pazmepos. [OCT 2.307- 2 5 BbInoHeHue PT'P PTP
2011 Hanecenue pasmepos
TeCT
7.3.2
JlaGopaTopHas padora Ne4d Ppa3HOYpOBHEBBIE
Coznanue pasMepHBIX CTHIIEH. ) 3 oAroToBKa K JIP 3aMaHus
Hanecenne pasmepos 7.2.2 crp 22-29 KOHTpPOJIbHAS
pabota
Tema 3. Buapl coequHeHHI COCTaBHBIX
. npopaboTKa MaTepuana
yacter n3znenust. Pe3s0bl. CoeHeHns 2 3 TIpe3eHTaIys
OIIK-1 A3hEMHLLE JIEKLIUU
WOIK-1.2,13 [ '
JlabopaTopHasi padora NeS noaroroska k JIP
Coeaunenue mnunednoe. Kpenexusie 2 5 BblnosiHeHue PT'P PI'P
JeTann CoenuHeHne OITUIICYHOE
7.3.3
CamocrosiTesbHast padora: 47
PacuérHo-rpadmueckas padora IIpoexuonnoe
(PTP) yepuenne. Hanecenue
a3zm . .
46 pasvepoB. CoelHeHHA anp0oM gepTexen

nerayeii. DCKU3bI U
pabodrie YepTexRHu
neTaneu

HUTOIo

5 10 5 144




6. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHU U TIPOMEXXYTOYHAS ATTECTAIIUS IO UTOI'AM OCBOEHMUS
JUCHUIVIMHBI «<MHKEHEPHASA 'PA®UKA».

Tab6muna 5

TunoBble KOHTPOJIbHBIE 3a/IaHUS WM HHbIE MaTEpUAaJIbl, HEOOXOJUMbIE AJIsl OLICHKH 3HAHHI, YMEHUI U HABBIKOB U (WJIM) OTIBITA JESTEIILHOCTH,
XapaKTEPU3YIOMINX ATAIbl POPMUPOBAHUS KOMIIETCHIIHIA B IIPOLIECCE OCBOSHUS 00Pa30BATEIBLHON NESITEILHOCTH

Homep

HaumeHnoBanu

JleKIIMOHHBIE 3aHATHSA

IpakTnyeckue 3aHATHSA

JlabopaTopHble 3aHATUS

CamocrosiTeabHasi padoTa

dopmMupyembie HaumenoBan Haumenona Haumenos
pazjiein ¢ pasieJa pMupy IIpouenypa Ipouenypa HaumeHnoBanue
KOMIETEHI[HH ue Ipouenypa HHe aHue Ipouenypa
a JUCHMILTAHBI OLICHHBaHH OLICHUBAHU OLICHOYHBIX
a OLICHOYHBIX OLICHUBAHHUSA | OLEHOYHBIX a OLICHOYHBI | OLCHHBAHUS J—
cpelacTB cpelacTB X CPeCTB P
Bomonnenn | Komruiekrtsl Bremonnenne | Kommnexts! | Bemonnenu | 3aganus Beinonnenue KommuiexTsl
€ TECTOB TECTOB 110 TECTOB. TECTOB I10 e 0 TEMaM PI'P 3a/laHui 110
TeMam BeinonHenue | temam. JabopaTopH | naboparop Bapuanram PI'P
KOHTPOJBHBIX | 3ajaHus Ui | BIX paloT. HBIX paboT «IpoexuuoHHo
3a/1aHUN. KOHTPOJIbHBI € YepUueHHUe.
Bremonaenne | x pabor. Hanecenue
HNnxenepHas
1 rpaduka OIIK-1 uHAuBUAyans | BapuaHTsl pa3MepoB.
p HBIX 33JaHUH. | MHAMBHOYaI CoenuneHns
BHBIX JeTaleH.
3aJaHuH 110 DCKHU3BI U
TEeMaM. paboune
YepTEXU
JleTajen»
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KoMIUIEKT OLIEHOYHBIX CPEACTB sBISAETCS HeoThbeMieMol dacTbto @OC u XpaHUTCS Ha
kadenpe «mxenepHas rpadukay.

Texymuii KOHTPOJIb OCYHIECTBIISIETCS IO BCEM BHJIaM Y4eOHOT'O IIpOIlecca: TECTUPOBAHHE
10 TeMaM JIEKIIMOHHBIX 3aHATHH, pacueTHO-rpaduuecKkue padboTbl, KOHTPOJIbHBIE PAOOTHI.

JlJis ONleHKW 3HAHWW, YMEHUW, HABBHIKOB M ()OPMUPOBAHUSI KOMITETEHITUH 110 JUCIUILTAHE
MOXET TPUMEHSATHCS O0AaJIbHO-PETHHIOBASI/ TPAAMUMOHHAS CHUCTEMa KOHTPOJISI U OIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

B ocHOBY OalibHO-pEUTHHTOBON CHUCTEMBI TIOJIOKEHBI MPUHIUIIBI, B COOTBETCTBHH C
KOTOphIMH  (pOPMHpOBAaHHE pEHUTHHTa CTyICHTA OCYIIECTBISCTCS B XOJIE TEKYIIETO,
MIPOMEXKYTOUYHOTO KOHTPOJISI U TPOMEKYTOUHOM aTTECTAllUK 3HAHMIA.

Tabmnumna 6
Ba.]'IJ'IBHO-pefITI/IHFOBaﬂ/TpaI[I/II_II/IOHHaH CHUCTEMA OLCHKHU YCIIEBAEMOCTH CTYJCHTOB
Jk3amen/
IlIxaja oneHNBaAHUA . 3ayer
3auer ¢ OLEHKO¥
85-100 OTim4HO
70-84 Xoporio 3a4eT
60-69 Y 10BAETBOPUTENEHO
0-59 HeynoBneTBopHTENHEHO He3ayer
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Tabauua 7

KpI/ITCpI/II/I OLICHMBAHUIA PE3yJibTaTa O6y‘lCHI/IH 10 AU CLHUIIIIMHEC ((I/IH}KCHepHaH l"pa(l)I/IKa» 1 IIKajia O CHUBaHUA

KpuTtepuu oneHuBaHus pe3yibTaTOB 00yueHUs

Ko u Koa n HaumeHoBaHue Ouenka Onenica Ouenka Ouenka
HAHMEHOBAHME HHIUKATOpa «HEeY/A0BJIETBOPHUTEIbHO»/«He «XOPOLIO0»/«3aUYTEHO» | «OTJIHMYHO»/«3aYTEHO
OCTHIKCHHIS «YAOBJIETBOPHUTEIbHO»/«3a4TEHO» o o
KOMIICTeHIMH A 3a4YTEeHO» ° . " 75-89% ot max 90-100% ot max
I KOMIICTeHIMH o . N 60-74% oT max peliTHHIOBOM . . N .
I 0-59% ot max peiiTUHT0BOii PEHTHHI0BOM OLlEeHKH PEHTHHI0BOM OLlEeHKH
OLICHKH KOHTPO.JIs
OLICHKH KOHTPOJIs KOHTPOJIS KOHTPOJIS
OIIK 1 HNOIIK-1.1 He 3Haer MeToasl IOCTpOEHUS 3HaeT MeTOJbl IOCTPOEHUS 3HaeT MeToJIbl 3HaeT MeTobl
Cnocoben Pemaer 3agaun 00paTUMBIX YepTexKeit 00paTUMBIX YepTesxeit MIOCTPOCHHUS MOCTPOEHHST 00PaTUMBIX
YUUTHIBATh npodeccroHaNbHOM MIPOCTPAHCTBEHHBIX 0OBEKTOB MPOCTPAaHCTBEHHBIX 00BEKTOB, B 00paTHMBIX YepTeKEeH | uepTexen
COBpPEMEHHBIE JIeITeIbHOCTH, IPUMEHSST | OCHOBHBIE NpaBuiia OpOpMIICHHST | OTAEJIBHBIX CIy4asix 3aTPYyIHIETCS B | MPOCTPaHCTBEHHBIX IIPOCTPAHCTBEHHBIX
TEH/ICHIINH MeTOABI MofenupoBanus. | yeptexeit mo ECK/I; OTIpeJIeTICHUH COIepKaHus pabounx U | 0OBEKTOB; COAEpIKaHNE | OOBEKTOB; OCHOBHBIC
pa3BUTHSA HOIK-1.2 coliepKaHne KOHCTPYKTOPCKOM cOOpOYHBIX YepTexKeH, He Bcerzaa 3CKH3a, paboyero npaBuiIa 0pOpMIICHHS
TEXHUKU U Pemaer 3agaun JOKYMEHTAIUH. MOJKET MOHATh T€OMETPHUIO JETallN, yepTexa, coopounHoro | ueprekeit no ECK/;
TEXHOJIOTUH B npodeccrnoHanbHOM He MoxeT BBIMOIHATH ACKU3BI U U3JeNnus; He JOCTaTOYHO 3HAeT YepTeka; BUIBI coJiepKaHue
obmactn JeATEIIBHOCTH, IPUMEHA | pabodue 4epTexu aeTanei ¢ OCHOBHBIC IIPaBUJIa OPOPMIICHHS COEIMHEHNH KOHCTPYKTOPCKOM
TEXHOTE€HHON METO/Ibl MATEMAaTHIECKOTO | HAaTYphl M Ha OCHOBE cOopouHoro | ueprexer mo ECK/I. COCTaBHBIX 4aCTeH JOKYMEHTALUH U3ENN;
6e3omacHoCTH, aHau3a. 4yepTeika, He yMeeT IPUMEHATh HcnbITIBaET 3aTpyAHEHUS IPH H3JENus; BHJIBI COETUHEHHI
U3MEPUTENBHOU U HUOIIK-1.3 TEOpPETUUYECKUE 3HAHUS B BBITIOJIHEHU U BBINOJHATH 3CKU30B U HE JJOCTaTOYHO COCTaBHBIX YacTen
BhIUMCIUTENbHOW | Pemiaer 3amaun MPaKTUYECKOUN CUTyalluu pabouux YepTexeil JeTane ¢ HaTypbl | YBEPEHHO 3HACT HU3IETUS.
TEXHUKH, npogeCCUOHATBHOM JIOMTYyCKAET ONIMOKHU IPH YTCHUU OCHOBHBIE MIpaBUIIa CriocobeH yBEpEeHHO
nH(OPMALMOHHBI | AEATEIBHOCTH, TIPUMEHSIS cOOpPOYHOTO YepTekKa, MOKET odopmiienns BBITOJIHATE 3CKU3BI U
X TEXHOJIOTUI €CTECTBEHHOHAYYHBIE U IIPUMEHATh TEOPETUUECKUE 3HAHUS B yeptexeit mo ECK/I. paboune yepTexu

IIPH PEIICHUT
THIIOBBIX 33124 B
obnactu
po¢eCCHOHANTBH
Ol JIeATENLHOCTH,
CBSI3aHHOM C
3aIMUTOMN

OKpy Xarolen
cpensl U
obecneuenreM
0e30macHOCTH
YyeJI0BEKa

O6H.[eI/IH)KCH€pHLIG 3HaHuA

HpaKTH‘ICCKOﬁ CUTyallun

Cnoco06eH BBITIOJIHATE
9CKH3bI U paboune
YEepPTEIKU JIeTaleil ¢
HATYpbI U HA OCHOBE
cOopovHOro uyepTexa,
JOITyCKaeT
HEe3HaYUTEIIbHBIE
OLINOKK TIpU
pa3paboTke
KOHCTPYKTOPCKOM
JOKYMEHTAIH

JleTaseil ¢ HaTyphl U Ha
OCHOBE COOPOYHOTO
4yepTeka, UCIOJIb30BATh
CTaH/IAPTHI U APYTHE
HOPMATHBHBIE
JIOKYMEHTBI [IPU
pa3paboTKe TEXHUIECKOM
JOKYMEHTalU
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7. YYEBHO-METOJUYECKOE OBECIIEYEHME JIMCHHUIIJINHBI
«HMHXEHEPHAS 'PAD®UKA»

7.1. Y4yeOHasi quTeparypa

7.1.1 W nxenepHas rpapuka: Yuebnuk / A. A. Uekmapes. - 7-e uzn..crep. - M.: BpicnLuik.,

2006. - 365 c. mi. - [Tpw.: ¢.350-354.-IIpeam.yka3z.:c.356-359. - bubauorp.: c.355. - ISBN
5-06-003727-4

7.1.2 Uunxenepnas 3D-kommbioTepHas rpaduka :Yueb.mocobue musa OakamaBpoB / A. JL

7.2.1.

7.2.2.

7.3.1.

7.3.2.

7.3.3.

7.34.

7.3.5.

7.3.6.

7.3.7.

7.3.8.

Xetiden [u mp.] ; FOxHO-Ypan.roc.ya-1; [lon pen.A.JI.Xelidena. - 2-e usm.,nepepad.u
nor. - M. : FOpaiit, 2012. - 464 c. : wi. - (bakanasp). - bubauorp.: c.463-464. - ISBN 978-
5-9916-1477-1

7.2. CnipaBouyHo-Onbanorpaguyeckas Jureparypa

NmxenepHas rpaduka: Yued.mocodue / 1. 0. Crobenesa [u ap.] ; HI'TY um.P.E.Anekceena.
- H.Hosropoa: [b.u.], 2008. - 183 c. : wu. - Ilpun.: ¢.180-182. - buGmnuorp.: ¢.179. - ISBN
978-5-93272-617-4

JlaGopaTopHBIf ~ MPaKTHKyM  TIO  WHXEGHEPHOHM  KOMIBIOTEpHOW  rpaduke:Yued.
noco6ue/T.B.Kupumnossix, K.JI.Uepnoranosa; HI'TY. - H.Hosropoa: U3n-so HI'TY, 2018. -
101 c. nn. - bubmwmorp.: ¢.101. - ISBN 978-5-502-00999-7

7.3. Meroanyeckue yKazaHHs, peKOMEeHAAIUH U IPyrue MaTepuajibl K 3aHATHAM

[IpoekyoHHOE 4YepueHHe: Y4eOHO-METONMYECKOe TIOoCcCo0Me Juii  CTYIACHTOB  BCEX
CHelralbHOCTe NHEeBHOM u BeuepHed (popm oOyuenus / HI'TY um. P.E.AnekceeBa; cocr.:
E.E.I'onuapenko u np.- H. Hosropon, 2021 - 32 c.

Hanecenne pasmepoB. Metonudeckoe nmocobue Ajsi CTYIEHTOB JHEBHOW M BedepHed (popm
Bcex crnenuansHocTed / HITY wum. P.E.AnekceeBa, Kad. "Umxk.rpaduxa"; Cocr.:
T.B.Kupunnossix, K.JI.Uepnotanona, E.E.I'onuapenko,— H.Hosropon, 2018 -24 c.: ui.
Pe3sOb1. Kpenéxusie uznenus. Pazpémubie coemuuenus :Metojn.mocoOue st CTYACHTOB
JHEBHONM U Bed.opmbl  oOyuenuss Bcex cmeu. / HI'TYum.P.E.Anekceesa,
Kap."Unmx.rpajpuxa";  Coct.:E.E.I'onuapenko, T.B.Kupmmnossix, K.JI.UepHoTtanona;
OtB.pen.K.JI.Uepuoranosa. - H.Hosropox : [b.u.], 2017. - 40c.: un. - Ipwr.: c.32-39. -
bubnuorp.: c.40.

Hepasbemusie coenuuenuss Meroanueckoe MocoOUe ISl CTYACHTOB JTHEBHOW M BEUYEPHEU
dopm Bcex cnemmanbHocTe / HI'TY wum.P.E.AnekceeBa, Kad."Umx.rpaduxa"; Cocr.:
T.B.Kupunossix, K.JI.Hepnotanosa, H.Hosropon, 2014 -16 c.: .

Ocku3bl U paboune yepTexu Aeraneil Meronndeckoe 1mocodbue s CTYAEHTOB JHEBHOH U
BeuepHed ¢opm Bcex cnernuanbHocte / HI'TY um.P.E.Anekceesa, Kad. "Wnx.rpaduxa';
Cocr.: T.B.Kupnmossix, K.JI.Hepnoranosa,— H.Hosropox, 2011 -32 c.: ui.

Brinmonnenue cOopodHBIX yepTexkel. MeTtoaudyeckoe mocoOue Njsi CTYACHTOB JHEBHOM M
BeuepHel ¢opm Bcex cnenuanbHocted / HI'TY um.P.E.Anekceea, Kad. "Unx.rpaduxa”;
Cocr.: T.B.Kupunnossix, K.JI.Ueproranosa, H.Hosropoxu, 2015 -26 c.: u.

JleranupoBanue cOOPOYHOTO dYepTeka. YUueOHO-METOIMYecKoe MmocoOue Ui CTYAECHTOB
WH)KEHEPHO-TEXHUYCCKUX CIEIUaIbHOCTe NTHEeBHOM M BeuepHed (opm oOyuenus / HI'TY
uM.P.E.AnekceeBa, Ka¢."Unx.rpagpuka"; Coct.: T.B.Kupumnossix, E.E.I'onuapenxo,
K.JI.UepnoTtamora- H.Hosropozx, 2020 -24 c.: ui.

WNmxenepnas rpaduka. CropaBouHoe T1ocoOHe [DJIEKTPOHHBIE TEKCTOBBIE JaHHBIE]
:Yue6.mocobue / WM. 0. CkobGenera, M. A. Illumpmora, B. B. Kusaseko ; HITY
uM.P.E.Anekceesa. - H.Hosropon: [b.u.], 2013. - 126 c.: un. - bubmuorp.: c.125. - ISBN 978-
5-502-00214-1:
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7.3.9. Bemonaenune cOopodHOro dYepreka. bonToBoe coemuHeHne Mertomudeckoe mocobue s
CTYJICHTOB JHEBHON M BeuepHeil popm Bcex crnenmanbHocTedt / HI'TY um. P.E.Anekceesa,
Ka¢."Unx.rpapuka"; Cocr.: T.B.Kupmmnossix, M.JL. Myxuna, K.JI.UepHoramoBa, —
H.Hosropona, 2014 - 20 c.: u.

7.4. MeToauuyecKue YKa3aHusl, pCKOMECHIAUHU U APYIrue MaTepuajbl K 3AHATUAM

Metoandeckue yKa3aHUsl 110 BBITTOJIHEHHIO PACUETHO - rpadUueCKUX | JIA0OpaTOPHBIX paboT
1o aucuuIuinHe « HaueprarenpHas reoMeTpus 1 MHKEHEpHas rpaduka» HaxosaTcs 0 aJipecy:
https://its.nntu.ru/2-uncategorised/388-ucheba-inzh-grf

8. TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIVIMHbI «MH>KEHEPHA S
I'PA®UKA»

YueOHbIi nporece N0 AUCUUIUINHE o0ecrieueH He0OX0IMMbBIM KOMITJIEKTOM JIMLEH3HOHHOTO U
CBOOOZHO pacIpOCTPaHSAEMOro IMPOrPaMMHOIO OOECHEUYeHUs, B TOM 4YHCJIE€ OTEUYECTBEHHOI'O
IPOM3BOACTBA (COCTaB MO IUCHUIUIMHE onpexaeneH B HacTosmeil PI1J] u momiexur oOHOBICHUIO
py HEOOXOTUMOCTH).

[Tepeuenb HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM IPUBEICH B TAOIUIIE 8.

Tab6numa 8
IlepedyeHb 3JIEKTPOHHBIX OUOJIUOTEYHBIX CHCTEM
Ne HaunmenoBanue I6C Cceblika k 9bC
1 KoHcynbTaHT cTyneHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 HOpaiit https://biblio-online.ru/

[lepeueHp MUIIEH3MOHHOTO U CBOOOJHO PaclpOCTPaHSIEMOro MPOrpaMMHOI0 OOecleyeHusl, B
TOM YHCIIE OTE€UECTBEHHOTO IPOU3BOCTBA HEOOXOIUMOTO JJIsi OCBOCHHSI AUCIMUILTUHBI PUBEICH

B Tabmuiie 9.
Tabmnuua 9

IIporpammHoe obecnieyenue

IIporpamMHoe obecnieyenne, HCIOJIb3yeMoe B IIporpammHoe obecrieyeHne CBOOOIHOTO
YHUBEPCUTETE HA I0TOBOPHOI OCHOBE pacnpocTpaHeHus

Microsoft Windows 7 (moamucka MSDN 4689, | Adobe Acrobat Reader (FreeWare)
noxnucka DreamSparkPremium, morosop Ne | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
Tr113003 ot 25.09.14) reader.html

OpenOffice (FreeWare)
https://www.openoffice.org/ru/

B Tabmuue 10 yka3aH mnepedeHb NpoecCHOHATIBHBIX 0a3 JaHHBIX M WH(GOPMAIMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOpPBIM oOecriedeH NocTynl (yAaleHHBIH noctym). JlaHHBIA nepeyeHb
HOJUIEXKHUT OOHOBIICHHIO B cOOTBETCTBUH ¢ TpeboBanusimu ®I'OC BO.

B nanHOM pazniene MOryT ObITh IPUBEACHBI PECYPChI (CCHUIKM Ha CAWThI), HA KOTOPBIX MOXKHO
HAlTHU MONIe3Hy0 JUIs Kypca MH(OpMAIMio, B T.4. CTAaTUCTUYECKHE WM CIPABOYHBIC JAHHBIE,
yueOHbIe MaTepuaibl, OHJIAIH KypCHI U T.JI.

Tabnuua 10
Ilepeyenb coBpeMeHHBIX PO(eCcCHOHAIBHBIX 023 TaHHBIX U HHGOPMALIMOHHBIX
CIIPABOYHBIX CHCTEM

HanmeHnoBanue HocTyn K pecypcey (yaaJieHHbII
npogeccnoHaNIbHOI 0a3b1 JAHHBIX, JAOCTYI € YKa3aHMEM CCHIIKH/I0CTYN U3
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https://its.nntu.ru/2-uncategorised/388-ucheba-inzh-grf
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/

UH(GOPMALMOHHO-CIIPABOYHOM JIOKAJIbHOM CeTH YHMBEPCUTETA)
CHCTEMbI
1 Baza JTAHHBIX CTaHIapTOB u | https://www.gost.ru/portal/gost
perimamentoB POCCTAHJIAPT //home/standarts
2 Ilepeuenr mpodeccuonanbHbIX 0a3 | https://cyberpedia.su/21x47¢0.html
JTAHHBIX u uH()OPMAITHOHHBIX
CIIPaBOYHBIX CHCTEM

9. OBPA3OBATEJIBHBIE PECYPCBI AJ15s1 UTHBAJIMAOB U JIUL C OB3

B Tabmume 11 ykazan MepevYeHb O00pa30BaATEIBHBIX PECYpPCOB, HUMEIOMUX (OPMBHI,
aJlanTUPOBAHHBIE K OTPAaHUYCHUSIM HX 3[I0POBbs, a TaKXKE CBEJCHHUS O HAJUYUHU CIEIUATBHBIX
TEXHUYECKUX CPEJACTB OOyYEeHHs KOJUICKTUBHOIO W WHAMBUAYAJIBHOTO mOJb30BaHusA. [Ipu
3aMOTHCHUH TAOJIHUIIBI MOXET OBITh HCIIOJIb30BaHA WHGOpMAIUs, pa3MEIICHHAs B IMOApa3Jieie
«/loctymHas cpema» cnenuanu3upoBaHHOTO pasnena caiita  HITY  «CBemenus 00
oOpasoBatenbHOM opranusaiui» https://www.nntu.ru/sveden/accenv/.

Tadoauna 11
OOpa3oBaTte/ibHbIE pecypchl AJis1 HHBaAUA0B U jul ¢ OB3
Ne Ilepeuenb oOpa3oBaTeIbHBIX CaeleHNs 0 HAJTUYUM CHIEIHATBHBIX
pecypcoB, NpUCNOCcO0IeHHBIX IS TeXHHYECKHUX CPeJACTB 00ydeHHUs
HCNOJIb30BAHNS] MHBAJIMIAMHU U KOJUIEKTHUBHOT0 M HUHAMBH/YaJIbHOI0
aumamu ¢ OB3 10J1b30BaHUS
1 | OBC «KoHCyNnbTaHT CTYJEHTa» 03BYYKa KHHUT M YBEJIIMYCHUE MPHUPTa
crenuaibHoe  MOOWJIBHOE  MPWIOKEHHE -
2 | OBC «Jlab» CUHTE3aTOp pe€4Yd, KOTOPBIM BOCHPOU3BOIUT
TEKCThI KHUT U MEHIO HaBUTallUU
3 | OBC «¥Opaii» BEPCUS TSI CIIA00BUISATITUX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOAUMOE JIJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE
«MHXEHEPHAS I'PADUKA»

VYyeOHble ayIUTOPUM AJsl NMPOBEACHUS 3aHATUN MO JucuuIUMHEe «VHXeHepHas rpaduka»
OCHAIIIEHbl 000PYAOBAHUEM U TEXHUUECKUMHU CpPeICTBaMU 00yYEHHs, COCTaB KOTOPBIX OIpPEJIEIeH
B JJAaHHOM paselie.

B tabnuue 12 nepeynciieHsr:

— ydeOHble ayAUTOPUH JJIS IPOBEACHUS YUeOHBIX 3aHITUH, OCHAILIIEHHbIE 000PYA0BaHUEM U
TEXHUYECKUMU CPEICTBAMH 00yUeHMUS;

— TMOMEILEHUs JUIsl CaMOCTOATEIbHOW paboThl 00Y4aIOIINXCs, KOTOPbIE JOKHBI OCHAIIEHbI
KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOYKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHEeT» U obecrieueHuemM
JIOCTYTIA B 3JIEKTPOHHYIO HH(OpMaIIMOHHO-00pa3oBaTenbHyto cpeny HI'TY.
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://www.nntu.ru/sveden/accenv/

Tabmuma 12

«HxenepHasi OCHAILIEHHOCTb aAyAUTOPHII U MOMeIIEHHI 1151 CAMOCTOATEIbHOI PadoThI CTYIEHTOB 0 JUCHUIJINHE TPaduKay

Ne HaumeHoBaHue OcHaleHHOCTh Ay AU TOPUil IlepeyeHb JMIEH3MOHHOTO IPOTPAMMHOIO o0eceYeHmsl.
ayAMTOPHUIl U MOMeEIeHU U OMeIIeHHH IS PexkBU3MTHI NOATBEPKAAOLIET0 JOKYMEHTA
NMOMeleHH i I CaMOCTOSITEJIbHOM PadOThHI
NnpoBeJeHus1 yueOHbIX
3aHATHH U
CaMOCTOSITEIbHOM
padoThI
1 6557 KoMIekT 1eMOoHCTPanoHHOTO » Microsoft Windows7 (moamuicka DreamSpark Premium, morosop
yaeOHas ayiuTOpuUs JJIs 000pyIOBaHUS: NeTr113003 ot 25.09.14)
MIPOBEICHUS 3aHATUI * TIK, ¢ BBIXOOM Ha MYJIbTUMEIUNHBIN * Gimp 2.8 (cBoboanoe [10, muuensus GNU GPLv3);
JIEKLIMOHHOTO, npoektop, Ha 6aze AMD Athlon 2.8 I'rm, | ¢ Microsoft Office Professional Plus 2007 (suriensust Ne 42470655);
MPAKTHYECKUX 3aHATUH , 416 03V, 250 I'b HDD, monutop 19” — | « Open Office 4.1.1 (cBo6oaHoe 10, nunensust Apache License 2.0)
IPYIIOBBIX U L. + Adobe Acrobat Reader (FreeWare);
WH/INBHTy aTbHBIX * MynpTuMeanifHbI poekTop Epson- 1 » 7-zip nins Windows (cBobomuaopacmpoctpansiemoe [10, munensuess GNU
KOHCYJIbTAIAN, TEKYIIIETO IIT; LGPL);
KOHTPOJIS U * Dkpad — 1 wrT.; Dr.Web (Ceptudurar NeEL69-RV63-YMBJ-N2G7 ot 14.05.19).
MIPOMEXKYTOUHON Ha6op y4eOHO-Harms mHbIX TOcoOni
arrectanuy; r. Hmwkumit
Hogropon, Kazanckoe 1.,
12
2 6554 * IIpoexrop Accer — luT; * Microsoft Windows 7 (moanucka DreamSpark Premium, norosop Ne

yaeOHas ayAuToOpus s
MIPOBEJICHUS 3aHITUI
JICKIIMOHHOTO,
MPaKTUYECKUX 3aHATUH ,
TPYIIIOBBIX U

WHIUBUY aTbHBIX
KOHCYJIbTALIUM, TEKYIIEro
KOHTPOJISL U
IIPOMEKYTOUHOMN
arrecranuu; r. Hrokamii
Hosropog, Kazanckoe 1.,
12

« TIK na 6a3e IntelCoreDuo 2.93 I'T, 2 I'6
03V, 320 I'6 HDD, mounuTop Samsung 19°
— 11 .

[IK noakitouensl k cetd « IHTEpHET» U
00eCIeunBaroT JOCTYIT B 3JIEKTPOHHYIO
nH(OPMAITMOHHO-00Pa30BaTEILHYIO CPELy
YHUBEpPCUTETA

Tr113003 ot 25.09.14);

* Microsoft Office (nunen3ust Ne 43178972);

» Adobe Design Premium CS 5.5.5 (numen3us Ne 65112135);

» Adobe Acrobat Reader (FreeWare);

* 7-zip ms Windows (cBoboaHopactpoctpansiemoe [10, munienszuest GNU
LGPL);

* Dr.Web (Cepruduxar NeEL69-RV63-YMBJI-N2G7 ot 14.05.19)

» KoncynprantlLiroc (I'TI Ne 0332100025418000079 ot 21.12.2018);
Gimp 2.8 (cBoboanoe IO, munensus GNU GPLv3)
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6558
yueOHas ayIUTOPHS ISt
CaMOCTOSTEITLHOM pabOTHI,
MPOBECHUS 3aHATUH
WHIUBUTYalTbHBIX
KOHCYJIbTALIUM
CaMOCTOSITETILHOM paboThI
Ha kadenpe UT; r. Hkuuit

Hosropon, Kazanckoe 1.,
12

* HoyTOyk Lenovo moakito-4eH ceTu
«MHTEpHET» N 00ECTIeun-BaeT JOCTYI B
ANEKTPOHHYIO HHPOPMA-TTHOHHO-
00pa3oBaTeIbHyIO Cpely YHUBEPCUTETA

» KomruiekT iepeBsiHHBIX MOJIETEH,
BaJIMKOB C Pe3b00H, y310B «Kpam»

+ KoMIIekT MeTOMYeCKUX YKa3aHuH,
nocoOui, CipaBOYHUKOB

- LICENSE NAME: Office 14,

- 82503-018-0000106-48867, x1ou: VYBBI-TRIPB-QFQRF-QFT4D-
H3GVB,

« xrou: QGWRV-HQIXF-QKHBR-PMIWT-Q27C6,

- 5783F2D7-F001-0419-2102-0060BOCE6BBA},900-84373013

6339
KomrnbroTepHbIit Ki1ace; T.
Hwxuuii HoBropon,
Kazanckoe mi., 12

» Pabounx mect mpenonasarens — 1

» Paboumx mect cTynenTa — 12

» JIK na 6a3e Intel Core 13 3.3 I'T't, 8 I'0
O3V, NVIDEA GT 730416, 1T6 HDD,
MoHuTop 17 — 12 mir.

» Jlocka MapkepHas — 1mrt.

Microsoft Windows 10 (moamnucka DreamSpark Premium, moroop Ne
0509/KMP ot 15.10.18)

Calculate Linux (cBo6ognoe I10)

Linux Slackware (cBo6oaHoe I10)

Adobe Reader (nmponpuerapuoe I10)

Autodesk Inventor 2019 (c/u 570-41739728)

Microsoft Visual Studio 2013 (moanucka DreamSpark Premium, norosop Ne
0509/KMP ot 15.10.18)

Kommac 3D-V18 (muuensunonnoe cornamenne Ne K-080298)

Pascal ABC.NET (cBo6omuoe I1O, mumensus LGPL)

Autodesk AutoCAD 2019 (c/u 571-21012977)

FreePascal IDE(cBo6omuoe I10, munensus GNU GPL 2)

Python 2.7 (cBo6oHOe 110, numensust Python Software Foundation License)
Mathcad 15 (nmuuensus PKG-7543-FN, MNT-PKG-7543-FN-T2, norosop Ne
28-13/13-057 ot 26.02.13)

Open Office 4.1.10 (cBobognoe 110, nunen3us Apache License 2.0)
Code::Blocks (cBoboanoe 10, munensus GNU GPLv3)

Eclipse (otkpsitoe 10, munensus Eclipse Public License)

Python 3.6 (cBo6oaHOe 110, numensust Python Software Foundation License)
Wing IDE (nponpuerapuoe 110)

SolidWorks (c/uH 9710004412135426)

Microsoft Access 2010 (moanucka DreamSpark Premium, morosop Ne
0509/KMP ot 15.10.18)

Microsoft Project 2010 (moanucka DreamSpark Premium, nmorosop Ne
0509/KMP ot 15.10.18)

Dr.Web (c/a H365-W77K-B5HP-N346 ot 31.05.2021)

MicroCAP (6ecruiaTHas cTyieHUECKas BepcHs)

17




IntelliJ IDEA (cBo6oanoe I10, nunien3us Apache)

Blender (ceo6oauoe 10, nunensuss GNU GPL 2 u GNU GPL 3)

7-zip (CBobomHOe 110)

JetBrains Webstorm (Order D371337270, Subscription Pack 0920/SA1IND8L)
Mendeley Desktop (cBo6omuoe I10)

MySQL (cBo6omuoe I10)

Arduino (cBo6oaHoe T10)

P7 Oduc (c/u 5260001439)

6340

KomrnbroTepHbIit Ki1ace; T.

Hwxnuit Hosropogn,
Kazanckoe 1., 12

* Paboumnx mect mpemnomaBareis — 1

» Paboumx mect cTynenTa — 12

1K na 6a3e Intel Core i5-9800F 2.9 I'T'1,
8 I'6 O3Y, NVIDEA GTX 1050ti, 1 T6
HDD, monutop 21.5“ — 12 wr.

» Jlocka mapkepHas — 1mir.

Kommac 3D-V18 (munensnonnoe cornamenne Ne K-080298)

Pascal ABC.NET (cBo6omuoe I1O, mumnensus LGPL)

Autodesk AutoCAD 2019 (c/u 571-21012977)

FreePascal IDE(cBo6omuoe I10, munenszus GNU GPL 2)

Python 2.7 (cBo6oanoe 110, numensust Python Software Foundation License)
Mathcad 15 (nmuuensus PKG-7543-FN, MNT-PKG-7543-FN-T2, norosop Ne
28-13/13-057 o1 26.02.13)

Open Office 4.1.10 (cBoboanoe 110, numen3us Apache License 2.0)
Code::Blocks (cBo6oanoe I10, muuensus GNU GPLv3)

Eclipse (otkpsiToe 10, nmunensus Eclipse Public License)

Python 3.6 (cBo6oanOe 110, numensus Python Software Foundation License)
Wing IDE (mponpuerapaoe 110)

SolidWorks (c/u 9710004412135426)

Microsoft Access 2010 (mognucka DreamSpark Premium, morosop Ne
0509/KMP or 15.10.18)

Microsoft Project 2010 (moamucka DreamSpark Premium, noroop Ne
0509/KMP ot 15.10.18)

Dr.Web (c/m H365-W77K-B5HP-N346 ot 31.05.2021)

MicroCAP (6ecruiaTHas cTyieHUECKasi BEpCHs)

IntelliJ IDEA (cBoGoanoe [10, nuniensus Apache)

Blender (cBo6oanoe I10, muniensust GNU GPL 2 u GNU GPL 3)

7-zip (Ceo6oanoe T10)

JetBrains Webstorm (Order D371337270, Subscription Pack 0920/SA1IND8L)
Mendeley Desktop (cBoboanoe I10)

MySQL (cBo6omuoe [10)

Arduino (cBo6oaHoe I10)

P7 Odwuc (c/u 5260001439)
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11. METOAUYECKHUE PEKOMEHJALIMU OB YYAIOIIIUMCH 110 OCBOEHHIO
JANCHUITVINHbI «MH)KXEHEPHAS TPA®UKA»

11.1. O0mue MeTogUYeCKHE PEKOMEHIANH 1JIs1 00y4aIOIIMXCH M0 OCBOEHUIO
AUCIHHILIMHBI, 00pa3oBaTeibHbIe TEXHOJOTHH

JlucuumuimHa peanu3yercsl MOCpeICTBOM MPOBEICHUSI KOHTAKTHON paboThl ¢ 00y4arOUMMHUCS
(BKJItOUasi TPOBEJICHHE TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH), CAMOCTOSATENIbHOW paboThI
00y4aromuxcst U IPOMEXYTOUHOM aTTeCTal|H.

JUis OLEeHKM 3HAHWH, YMEHHH, HaBBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIIETEHLUHU I10
JUCLUIUIMHE TIPENOAaBaTelb MOXET MPHUMEHSATh OAJIbHO-PEHTHHIOBYIO CHCTEMY KOHTPOJIS U
OLICHKY yCIIEBAEMOCTH CTYJICHTOB.

[To wuroram Tekymieil ycreBaeMOCTH CTYICHTY MOXET OBbITh BBICTABJICHA OICHKAa IO
IIPOMEKYTOUHON aTTeCTalluu B COOTBETCTBUM 3a HaOpaHHBIMU 3a cemecTp Oamtamu. CTyneHTam,
HaOpaBIIUM B XOJI€ TEKYILEro KOHTPOJIA yCIEeBAEMOCTH 1o aucuuiuimae ot 61 no 100 6amioB u
BBIIOJIHUBIIMM BCE€ 00s3aTebHbIC BHU/bl 3aIUIAHUPOBAHHBIX Y4YEOHBIX 3aHATUH, [0 PEILEHHIO
npenogaBarenss 0€3 IPOXOXKACHUS IPOMEXYTOUHOM aTTeCTAallud BBICTABISETCS OLICHKA B
COOTBETCTBUU CO IIKAJION OLEHKH PE3YJIbTATOB OCBOCHUS JUCLIUIUINHBI.

PesyiabraTr 00ydyeHusi cumrTaercsi c¢(pOPMHPOBAHHBIM Ha MOBBINIEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIEpKaHUE Kypca OCBOEHO MOJHOCThIO. [IpH yCcTHBIX coOeceOBaHUsAX CTYIEHT
MCYEPIBIBAIOILE, ITOCJIEI0BATENILHO, YETKO U JJOTHYECKH M3JlaraeT y4eOHbIN MaTepuall; cBOOOIHO
CIpPAaBIJIETCA C 3aJayaMM, BOIIPOCAMH W JAPYTMMHU BHJAMHU 3aJaHHM, HCIOJIB3YyeT B OTBETE
JIOTIOJTHUTEIBHBIN MaTepual. Bce mpemycMoTpeHHble pabodeld y4eOHOW MporpaMMoi 3aaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAaHOBJIEHHBIMU TpEOOBaHMUSMHU, CTYICHT CIOCOOEH
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YNbTaThl, IMPOSBISAET CAMOCTOSATEIBHOCTh IIPU BBIITOJIHEHUU
3aJlaHni.

Pesynbrar 00ydyeHuss cumTaercsi c(POPMHPOBAHHBIM Ha MOPOIrOBOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEPKAHUE Kypca OCBOCHO MOJHOCTBIO. [IpH yCTHBIX cOOEceOBaHUAX CTYIEHT
II0CJIEI0BATENIbHO, YETKO M JIOTUYECKU CTPOMHO M3iaraeT yuyeOHbIM Marepuai; CIpaBiIIeTcs C
3a7ladyaMM, BONPOCAMU M APYTMMHU BHAAMU 33JaHUM, TpeOYIOUIMX NPUMEHEHHUS 3HAHWUW; BCe
NpPeIyCMOTpEHHBIE pabodell yyeOHOM MporpaMMoi 3aJaHusl BBIOJHEHbI B COOTBETCTBUHU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSMH, CTYIEHT CIIOCOOEH aHaJIU3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI;
IIPOSIBIISIET CAMOCTOATEIBLHOCTD IIPH BBIIIOJIHEHUH 3a1aHUM

Pe3yabTar 00y4yeHusi cuutaercss Hec(OPMHPOBAHHBIM, €CJIM CTYJIEHT NPH BBINOJHECHUU
3aJaHUi He JAEMOHCTPUpYeT 3HaHUM yueOHOro MaTepuala, JONMYyCKaeT OMMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINOJIHSAET 33JaHMs, HE JIEMOHCTPUPYET HEOOXOAUMBIX YMEHHH,
Ka4eCTBO BBIIIOJHEHHBIX 3a/1aHUIl HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHMSM, KaYeCTBO UX
BBITIOJTHEHUS] OIICHEHO YUCJIOM OalyIoB HUXKE TPEX MO OLEHOYHOM CUCTEME, YTO COOTBETCTBYET
JI0TIOPOrOBOMY YPOBHIO.

11.2. MeToanyeckue yKa3aHus JJIsl 3aHATHI JIEKIIMOHHOTO THIIA

JIeKuMoHHBIN KypC IpEANoaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPOCOB
TeMaTH4eckoro Iuiaa. [lo aunakTuueckoMy Ha3HAYEHMIO JIEKIIMOHHBIE 3aHATHUS MO AUCLMUILIIMHE
«MnxenepHas rpadukay pa3InyaioTcs Ha:

- BBOJIHBIE;

- TEMaTHUYECKHUE;

- 3aKIJIIOUNTENbHBIE (110 TEME);

- JEKIUU-KOHCYIbTALUH.

[To cmocoOy u3noXkeHus Marepuana JIeKUUU MOAPa3JeNsioTCs Ha JIeKIMH-BU3YyaIU3allny,
JeKUUU-TIpecC-KOHPEPEHNHU U JIEKIIUU-0ece Ibl.

B Xxoze NneKIMOHHBIX 3aHATHHA PAcKpHIBAIOTCS 0a30BbIe BOMPOCHI B paMKax KaxJIOW TEeMBI
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qucturinabl (Tabmuma 4). O003HaYar0TCs KITFOYEBBIC aCIIEKThI TEM, a TAKXKE JIETal0TC aKI[CHTBI
Ha HauOoyiee CIIOKHBIC M BAKHBIC TOJIOKEHHUS HM3ydaeMoro marepuaia. Marepuaibl JIeKIHi
SIBIIIFOTCS. OTIOPHOM OCHOBOHM 11 TIOJATOTOBKM OOYYAIONIMXCS K TMPAKTHYCCKUM 3aHATUSM /
7a00paTOpPHBIM paboTaM W BBINOJHEHUS 33JlaHUH CaMOCTOATENILHON paboThl, a Takke K
MEPOIPUATHAM TEKYIIEro KOHTPOJISI YCIEBAEMOCTH M IMPOMEXKYTOUHOW aTTeCTalluu 110
IHCLHIIHHE.

B Xxone /AEKUMOHHBIX 3aHATUH  PEKOMEHIYETCS BECTHM KOHCIIEKTUPOBAHUE Y4eOHOTO
Marepuania.

11.3. Meroanyeckue yKa3aHus M0 OCBOCHHIO JUCHMILUIMHBI HA J1a00PaTOPHBIX padoTax

JlaGopaTopHble 3aHATHS HMPOBOJATCS B COCTaBE aKaJAEMUYECKOM I'PYNIbI C pa3fejeHHEeM Ha
noArpynnsl B KomnbloTepHbIX kinaccax BILl HI'TY na 06a3e cucrembl aBTOMAaTU3MpPOBAHHOTO
npoektupoBanuss AUtoCAD 2019.

JlaGoparopHble 3aHATUSA, KaK W JPYTM€ BHUJAbI NMPAKTUUYECKUX 3aHATHUM, SIBISIOTCS CPEIHUM
3BEHOM MEX]y YIIIyOJeHHOH TeopeTHuecKol paboTol 00ydaroluxcs Ha JIEKIUAX, CEMUHapax U
IPUMEHEHUEM 3HAaHUW Ha mnpaktuke. [loAroroBky k Kaxaoil JiabopaTopHOW paboTe CTYAEHT
JOJDKEH HayaThb C O3HAKOMJICHMsI C IUIAHOM 3aHATUS, KOTOPBIM OTpa)kaeT CojAep)KaHue
MPEII0KEHHON TEMBI.

[Topsinok npoBeieHus 1a00PaTOPHOIO 3aHATHSA:

1. BBogHas yacTs:

— BXOJHOM KOHTPOJIb OJITOTOBKU CTYAEHTA (YCTHBINM ONPOC WIIM TECTOBBII KOHTPOJIB);

— BBOJAHBIM MHCTPYKTaX (HAallOMHHAHUE OTJAENbHBIX TOJOXKEHUH IO  TEXHUKE
0€30I1aCHOCTH, 3HAKOMCTBO CTYJIEHTOB C COJAEp)KaHUEM IHpeAcTosimeil pabdoThl, aHaNu3
3a/laHus, TI0Ka3 CIOCOOOB BBINOJHEHHS OTACIBHBIX ONEpanuil, MNpeayNpexkICHUE O
BO3MOJKHBIX OITHOKAX).

2. OcHOBHasl 4aCTh:

— IPOBEACHUE CTYJIEHTOM JIAOOPATOPHOU PabOTHI;

— TEeKYyILIUH HHCTPYKTaX, TOBTOPHBIN MTOKa3 UM pa3bsICHEHUS.

3. 3axirounTenbHas YacTh:

— odopmiieHHEe OTYeTa O BBHIMOJHEHUM 3aJlaHUsl B BHUJAE pPacledyaTKU 3JIEKTPOHHOTO
rpau4ecKoro JOKyMEeHTa;

— 3aKJIIOYUTENbHBIM HHCTPYKTaX (IIO/BEIEHHWE HUTOTOB BBINOJIHEHUS Y4YEOHBIX 3a/ad,
pa3z0op OMYIIEHHBIX OLIMOOK U BBISBICHHE UX NPUYMH, COOOILIEHHE PE3YJIbTaTOB PabOThI
KaXJI0Or0 CTYyJIeHTa, OOBSIBIEHHE O TOM, 4YTO HEOOXOJUMO IOBTOPUTH K CIEAYIOIEMY
3aHSTHIO).

[Tpu onleHMBaHMM 1a0OPATOPHBIX pabOT YyUUTHIBAETCS CIIEAYIOLIEe:

— KauecTBO BBIMOJHEHUS SKCIIEPUMEHTAIbHO-TIPAKTUYECKOW YacTH paboOThl U CTENEHb
COOTBETCTBUS PE3yIbTaTOB PAOOTHI 33JAHHBIM TPEOOBAHUSM;

— KayecTBO 0(OopMIIEHUS OTYEeTa 10 padoTe;

— KayecTBO YCTHBIX OTBETOB HA KOHTPOJIbHBIE BOPOCHI IIPU 3aUTE PAOOTHI.

11.4. Meroan4yeckue yKa3aHUus M0 OCBOCHUIO JMCHMILUIMHBI HA MPAKTHYECKUX 3aAHATHAX

[IpakTHdeckue 3aHATUS TPEACTABISIOT COOOM NETaTU3aIfio JIGKIIMOHHOTO TEOPETHYECKOTO
MaTepHaia, MPOBOAATCSA B LESIX 3aKpEIUICHHs] Kypca M OXBaThIBAIOT BCE OCHOBHBIE DPa3JIEeIbl.
[IpakTuueckue 3aHsATHS 10 aucturiinHe «WHxeHepHas rpadukay MOPOBOASITCS B COCTaBE
aKaJeMUYEeCKON TpyMIbl C pa3feleHHeM Ha IMOATPYINIbl B CIEHUATU3UPOBAHHBIX ayAUTOPHUSIX
kadenps! «MHxeHepHas rpapukay.

[TpakTuyeckue 3aHATHS SBISIOTCS CPEHUM 3BEHOM MEXIY YIIIyOJeHHOH TeopeTHyecKon
paboToii 00ydaromuxcs Ha JeKIUAX, CEMUHApax 1 MPUMEHEHUEM 3HAHUN Ha MPaKTHKe.

PaboTa Ha IpakTHYECKUX 3aHATUSAX COCTOMT:
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— U3 HU3YYEHUS TEOPETHUYECKUX OCHOB MOCTPOCHUS YepTerka, OOLIMX MPABUI BBHITOTHEHHUS

YepTEKEN;

— W3 U3y4YEHUsS] HOPMATUBHBIX JIOKYMEHTOB U ClpaBO4HbIX MaTepuanoB ECK/I;
— W3 peuleHus 3a/1a4 pa3Horo poja (pacueT v BIOOP Fr€OMETPUUECKHUX [1aPAMETPOB);
— M3 COCTaBJICHUS KOHCTPYKTOPCKOW U TEXHUYECKOM TOKYMEHTALUK IIPOU3BOJCTBA U JP.

ITopsinok npoBeneHus NPaKTUYECKOrO 3aHATHUS:

1. BBogHas JacThb:

— BXOJHOM KOHTPOJIb OJTOTOBKHU CTYJEHTA (YCTHBIM OIIPOC WIIM TECTOBBII KOHTPOJIb);
— 3HAKOMCTBO CTYJACHTOB C TEMOW 3aHATHS, YYEOHBIMH LEISIMHU TPEACTOSAIICH pPabOTHI,
aHAJIN3 331aHUs, I0KA3 CJIaliI0B, IIJIAKATOB, IPEAYIPEXKACHUE O BOSMOXHBIX OLINOKAX.

2. OCHOBHas 4acCTh:

— BBIINOJHEHUE CTYICHTOM 3a/IaHMs 110 IPEAJIOKEHHON TEME;
— KOHCYJIbTallUM IIPENoAaBaTeIsi BO BPEMsI BBINIOJHEHUS 3a1aHMUS.
3. 3aKIrounTeNbHAS YaCTh:
— odopmiieHHE 3aJaHNs B BUI€ TPaPUUECKOT0 JOKYMEHTA,;
— 3aKJIIOYMTENbHBIM 3Tan (IOJABEJCHUE HUTOrOB BBINOJIHEHUS Y4YEOHBIX 3aaay, pa3doop
JOIYIIEHHBIX OMIMOOK W BBISBJICHUE WX IPUYHH, COOOIIECHHE PE3yJbTaTOB pabOTHl KaXKIOTO

CTyJIeHTa, 0OBSBIECHUE O TOM, YTO HEOOXOAMMO OBTOPHUTH K CIEAYIOLIEMY 3aHSATHUIO).

Texkymui KOHTpPOJIb CTYJEHTOB 3aKJIIOYaeTCs B BBIIOJIHEHUM TECTOBBIX 3aJaHUM 110
MpOHJCHHOMY MaTepuany (B TeueHue 15 MHUHYT B Hayalle MPAKTUYECKOTO 3aHATHUSA), a TAaKXKEe B
IIPOBEICHUH KOHTPOJILHBIX paboT.

[Ipy nOpoOMExKYyTOYHOM KOHTPOJIE IIUPOKO HCIOIb3YIOTCS 3JEKTPOHHBIE TECThl IO
JTMCHIUIUIMHE, pa3paboTaHHble Ha Kadeape. [Ipu moAroToBKe K TEKyIIEMy W HMPOMEXKYTOUHOMY
KOHTPOJIIO (9K3aMEeHY) CTYACHT pacrojaraetr y4eOHbIMU mocobusmu non rpudamu YMO By30B
P®, Vwuenoro cosera HI'TY, BemmymeHHeiMH Ha Kadempe B pasHbeie Toabl. Dopmoit
MIPOMEXKYTOUHOM aTTECTAllMU SIBJIAETCS SK3aMEH.

11.5. MeToau4yeckue yKa3aHHus M0 CAaMOCTOSATEIbHOM padoTe 00y4aromuxcs

Llenpio caMoCTOATENBHOM pabOTHI CTYJEHTOB SBISETCS OBJaJeHUE (yHIAMEHTAIbHBIMU
3HaHUSIMH, TPOPECCHOHATBHBIMU YMEHUSIMHU U HaBBIKAMU JIEATEIBHOCTHU IO MPO(UITIO, ONBITOM
TBOPYECKOH, HcceqoBaTenbckol — aedrenbHocTd.  CamocrosdTenbHas paboTa  CTYACHTOB
CIIOCOOCTBYET  pPAa3BUTHIO  CaMOCTOSITENIBHOCTH, OTBETCTBEHHOCTH U  OpPraHM30BaHHOCTH,
TBOPYECKOTO MOAX0/1a K pEIIEHUI0 Mpo0ieM yd4eOHOro U Mpo(ecCHOHANIbHOTO YPOBHSL.

[Ipu BBIMOTHEHWW 3aJaHUN I CAMOCTOATENBHOM padOThl PEKOMEHIAYeTCs MpopadoTKa
MaTepUANIOB JIEKIMH MO KAXKIOW NIPOUAECHHOM TEME, a TakKe H3Yy4YEHHE PEKOMEHIYEMOM
JUTEepaTyphl, IPEICTaBICHHON B pa3jene 6.

[Tpu u3ydyenunn nuctmmianHbl «MHXeHepHas rpadukay caMOCTOSTEIbHON paboTe CTYAECHTOB
ynensiercst ocoboe BHUMaHue U oTBoauTcs 144 vaca.

B yuebGHOM mporecce MpUMEHsETCs J1Ba BHMJA CaMOCTOSITENbHOW paboThI: ayJUTOpHas WU
BHEAYJAUTOPHAs.

AynuTOpHas caMOCTOsTENIbHAs paboTa BBIMOJHSETCS Ha Y4Y4EOHBIX 3aHATHIAX T0A
HEIOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOAABATENS U 10 €r0 3aJaHUIO.

BueaynuTtopHass camocTosTeNbHAs paboTa  BBINOJHIETCS CTYAEHTOM IO  3aJaHMIO
npernoaaBaressi, Ho 6€3 ero HermocpeCTBEHHOTO y4acTusl.

OCHOBHBIMH BHUJAMU CaMOCTOSTENILHOM paboThl CTYAEHTOB 0O€3 yudacTHs IpernojaBaTeseit
ABIISIOTCS:

1) uHAMBHIYATIBHBIC 3aHITHS (IOMAIITHUE 3aHSITHS):

— (opMupoBaHHE U YCBOSHHE COJIEpKaHUSI KOHCIEKTa JIEKIIMI Ha 0aze peKOMEHJ0BaHHOU
npernojaBaresieM y4eOHOH JTuTepaTyphl, BKIItoYas HH(GOPMalMOHHbIE 00pa30BaTelbHbIE PECYPCHI
(3711eKTpOHHBIE Y4eOHUKH, SJIEKTPOHHbIE OMOIMOTEKH U Jp.);
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— MOJTrOTOBKa K Ja00paTOpHBIM padoTam, UX 0(opMIICHHE;

— BBINOJHEHNE 33JaHUM B BUJAE PEIICHUS OTIEIbHBIX 3a7a4, MPOBEACHUS PacCyETHO-
rpaduyecKux U UHAUBUAYAIbHBIX PAOOT MO OTAEIbHBIM pa3/ieiaM IUCIUIUINHBI;

— TEKYUIUI CaMOKOHTPOJIb U KOHTPOJIb YCIIEBAEMOCTH Ha 0a3€ JIEKTPOHHBIX TECTOB;

2) MOJNyYeHUE KOHCYJBTALMIA U Pa3bsCHEHWI II0 BOIPOCAM HW3yYaeMOW JUCIMILIMHBI 10
JJIEKTPOHHOM NIEPETHCKE.

OCHOBHBIMU BHJIAMH CaMOCTOSITEIBHON PabOTHI CTYJEHTOB C y4acTHEM IperojaBaTeleil
SABJISIOTCA:

— TEKyIllIHe KOHCYJIbTAIUU;

— mpueM ¥ pa30op 3a7aHuii (B 4achl MPAKTUYECKUX 3aHATHH );

— TPHUEM U 3aIlUTa JIA0OPATOPHBIX padoT.

[Ipy TOArOTOBKE K AayAWTOPHBIM 3aHSATHUSAM CTYyJIEHTAM HEOOXOJUMO MpopadboTaTh U
MIOBTOPUTHh IPOWJIEHHBI MaTepuai, PEelIUTh yKa3aHHbIC MPENoAaBaTeleM 3aJaud IO TEKyIeu
TeMe, BBIIIOJIHUTH 33JJaHHbIC TpaduIecKre pabOThI.

Jns  ycmemrHoro BBINOJIHEHUS TMPAKTUYECKUX U JaOOpaTOpHBIX paboOT CTYAEHT 10
CTYACHYECKOMY OMIIETY MOXKET B35ATh Ha Kadeape COOTBETCTBYIOIIUE METOJUYECKUE YKa3aHUs,
KOTOpbIE TaK)K€ IPEJCTaBICHbl B JJICKTPOHHOM BHJIE€ Ha cepBepe yHuBepcutera. Texkymmil
KOHTPOJIb TPOU3BOAMUTCS TMEPUOJAMYECKH B TMPOIECCe W3YUYEHUs AUCIUIUIMHBI U BBITOJHEHUS
CaMOCTOSITENIbHBIX Pa0OT (TECThI, KOHTPOJIBHBIN OMPOC, KOHTPOJIbHAS padboTa).

[Ipy 1pPOMEXYTOUHOM KOHTPOJE IIMPOKO HCIIOJIB3YIOTCA JJIEKTPOHHBIE TECTHl IO
TUCIUILIMHE, pa3paboTaHHble Ha Kadenpe. [Ipy moAroToBke K TEKyIIEMY M MPOMEXKYTOUHOMY
KOHTPOJIO (3K3aMEHY) CTYACHT pacrojiaract y4eOHbIMU mocoOusiMu moa rpudamu YMO By30B
P®, Yuenoro cosera HI'TVY, BoinyiiieHHBIMU Ha Kadeape B pa3HbIe TOIbI.

11.6. Meroanuyeckue yka3aHus 1JiA BbinojaHeHus PI'P

Ienamu BeimonHenuss PI'P saBnsercs pa3BuTue y CTyIEHTa 3HAaHUN, YMEHUHW WM HAaBBIKOB,
HEOOXOJUMBIX JJIs1 MOporoBoro ypoBHs ocBoeHus kommnereHuuu OIIK-1, crnocoberByromieit
LIeJICHAIIPaBI€HHOMY  (OPMUPOBAHUIO IPOCTPAHCTBEHHBIX MPEJCTaBICHUNH U  Pa3BUTHUIO
IPOCTPAHCTBEHHOI'O BOOOPaXEHUs, MPUOOPETEHUIO HABBIKOB YTEHHS U IOCTPOCHUS YepTekei,
T€OMETPUYECKOr0 KOHCTPYUPOBAHMS.

KoMIuiekT TMIOBBIX 3ajaHuil 11l pacueTHO-Tpapuueckoi paboThl

3anava 1 — [IpoexkunonHoe yepuenue (Buasl. Pazpesnl mpocteie. Pa3pessl cnoxubie. CeueHus).
3anava 2— Hanecenue pa3mepos.
3amaua.3 — Coequnenus netaneit (Pe3ponl. Coenuaenne 6onroBoe. CoeqMHEHUE IMOHOYHOER);
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12. OHEHOYHBLIE CPEACTBA J1JIs1 KOHTPOJIAA OCBOEHUA JUCHUIIJIMHBI «MHKEHEPHAS I'PADUKA»

Tabmauma 13

TumnoBsie KOHTPOJIBHBIC 3aJaHWs WX HHBIC MaTCPUAJIbI, HCO6XOI[I/IMBIC JJI1 OIICHKH 3H3HPII>1, YMGHHﬁ, HaBBIKOB U (I/IHI/I) OIIbITa B XOAC TCKYLICTO
KOHTPOJIA YCIIEBAECMOCTH

Homep HaumeHnoBanue PopmupyembIe IIpakTHyeckne 3aHATHSA JlaGopaTopHble 3aHATHSA CamocTosiTe1bHast padoTa
pasiena IIpouenypa HaumenoBanue IIpouenypa HaumenoBanue IIpouenypa HaumenoBanue
pa3aena R — KOMIIETeHLIMH poueayp poueayp poueayp
OLICHMBAHHUS | OLICHOYHBIX CPEACTB OLlCHMBAHUS OLICHOYHBIX CPEICTB OLICHMBAHHUSA | OLEHOYHBIX CPEACTB
OIIK-1 Bommonnenue | Tectsl: «PopMmaThl. Beinonnenue Ortyers! o naboparopusiM | Beimonnenune | KomriekTs 3aiannit
TECTOB. Macurta6sl. JIuauu. 11a00paTOPHBIX paboTtam PI'P 10 BapUaHTaM
Beinonnenue | Bunsi»; «Paspesby; pabor 3anaHus 1)1 KOHTPOJIBHBIX PI'P «IIpoekuuoHHOE
KOHTPOJBHBIX | «CeueHus»; Beinonnenue pabot: BeimosnHeHue 2D yepuenue. Hanecenue
ViikeHepHas 3a1aHUI «Hanecenue KOHTpO?LHLIX MOJIENIN JETAIU U pa3sMepoB. 3
1 rpaduxa pa3mepoB»; «Pe3bObl. | 3amaHnit HAHECEHUE Pa3MEPOB; CoenuHeHus aeranei.
Pe3pboBbIC pe3b00BbIE COSTMHEHNS; Ockussl 1 paboune
COEIMHEHUS 4EepTEkKU JeTaein»

BagaHus I
KOHTPOJIHHBIX PadoOT:
JCKHU3 JEeTanu
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TumnoBble KOHTPOJIbHBIE, TECTOBBIE 3aJaHMsI, HEOOXOAUMBIC ISl OLEHKH 3HAHWW, YMEHHUU,
HaBBIKOB U OTBITA B X0JI€ TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH MPOMUCaHbI B ToKyMeHTe «DoH
OIICHOYHBIX CpeACcTB mo guciuruiiHe «MmkeHepHas rpaduka». TumoBble 3amaHus K
MPaKTUYECKUM 3aHATHUSIM, THIIOBBIC 3a/IaHMs JIJIs1 JaOOpaTOPHBIX pabOT TaKkke onucanbl B «DoHT
OIICHOYHBIX CPEJICTB M0 quciuIuinae «MHKkeHepHas rpadukay.

KommiekT omeHOYHBIX CpencTB sBisieTcss HeoTbemsiemMor yacthio @OC um xpaHUTCS Ha
kadenpe «mxenepnas rpaduka.

Texkymuit KOHTPOJIb OCYIIECTBIISIETCS IO BCEM BHJaM Y4eOHOTO MpoIecca: TECTUPOBAHUE 110
TeMaM JICKIMOHHBIX 3aHSATHH, pElICHHE MPAaKTUYECKUX 3aJad, pacueTHO-TpapuiecKue padoThI,
KOHTPOJIbHBIC PAOOTHI.

KoHTposbHBIE BOIIPOCHL:

1. Yro ompenenser ¢popmar JIUCTa YepTEKa U Kakue POpPMATHI IUCTOB YCTAHOBIICHBI IS
yepTexen?

2.  Kakue TUHUM HCTIONB3YIOT HA YePTEeKaAX?

3. Uro Takoe BMJ, Kakh€ BHJbl HAa3bIBAIOTCS OCHOBHBIMHU M Kakoe H300pakeHue Ha
YyepTeke BHIOMPACTCS B Ka4€CTBE TIIaBHOTO?

4. Yro Ttakoe pa3pe3? Kakue ObIBaroT pa3pe3bl B 3aBHUCHUMOCTH OT 4YHCIA CEKYIIMX
IJI0CKOCTEM?

5. Kak nmompa3aenstor ciIoHbIe pa3pe3bl B 3aBUCUMOCTH OT B3aUMHOTO PACIOJIOKEHUS
CEKYIIUX IUIOCKOCTEN?

6. Kakue npUMEHSAIOT CeueHuss B 3aBUCHMOCTH OT XapakTepa BBIMOJHEHUS WX Ha
YepTexe U YeM OTIIMYACTCS U300pakeHUsI KOHTYPOB CEUEHUI?

7. B kakux equHMIIAX yKa3bIBAIOT JIMHEHHBIC pa3Mephl Ha yepTexe?

8.  Uem ornmuaercs HaHECEHUE pa3MeEPOB (PACOK, UMEIOIINX Pa3HbIC YTIIIbI?

9.  Uro Ha3BIBAIOT U KaK OMPEIEISIIOT IEPOXOBATOCTH MOBEPXHOCTH?

10. Kak pacnonararor 0003HauY€HHE MIEPOXOBATOCTH MOBEPXHOCTH HA YEPTEXKE ACTAIN?

11. Kakwue ycTaHOBJIEHBI MpaBuiIa HW300paK€HUS pPe3bObl W YTO OTHOCAT K DIEMEHTaM
pe3bobI?

12. Kaxkue pe3pOOBBIE ACTAIA OTHOCSIT K KPEIEKHBIM?

13. Kakwue coeqHEeHNsI OTHOCAT K HEPa3beMHBIM?

14.  Yro Ha3bIBAIOT AETANBIO U UYEM OTIIMYAETCS YEPTEXK JIETAlN OT 3CKu3a?

Tabmuma 14
PeriiaMeHT npoBefeHNs NPOMEKYTOYHOM aTTecCTAllUM B (DOPME KOMIILIOTEPHOI'0
TEeCTHPOBAHUA
Kon-Bo 3ananuii B 6anke Kon-Bo 3aganuii, NpexbsaBIsSEMBbIX Bpewms Ha TecTupoBaHnue,
BOIIPOCOB CTYJICHTY MUH.
He meHee 80 5 2,5 MuH.
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YTBEPXIAIO:
Jupexrop nuncruryra UOXTuM

Manynesuu K.B.
(13 2 20 r.

JIMcT akTyajam3anuu padoyeii mporpaMMbl JUCHMILIHMHbBI

b1.b.11 «An:keHepHasi rpaguxa
WHZICKC 110 y4eOHOMY IIIaHy, HAUMCHOBaHHE

JUISI IOATOTOBKH: OaKaaBpoB

Hampasnenue: 20.03.01 Texnocdepnas 6e30macHOCTb

Hanpasnennocts: bezonacHocTh TEXHOIOTHYECKUX MTPOLIECCOB U MTPOU3BOJICTB
dopma 00yueHHS: 3a09Has

I'ox Hauanma moarorosku:2021

Kypc: 1

Cewmectp: 1

a) B pabouyro nporpammy He BHOcsATCS u3MeHenus. [Iporpamma aktyanusupoBana st 20 T.
Hayvaja MmoAroTOBKH.

0) B paGouyto nporpaMmy BHOCSTCS CIEAYIOIINE H3MEHEeHUS (yKa3aTh Ha KaKoi roJ1 Havaia
MOATOTOBKH):

1) ;

3) e

PazpaboTunk (n): CangakoB M.IO., To1eHT, K.T.H. « » 2021r.
(®HO, yueHas crerneHb, yieHOE 3BaHHUE)

Pabouast mporpamma nepecMoTpeHa u oJjo0peHa Ha 3aceqanuu kadeaps! «MHxeHepHas
rpaduxay npotokos Ne 8 oT «24» utons 2021r.

3aenyromuii kadenpoit «uxenepnas rpadpuxa» Yeproramona K.JI. .« » 2021r.

Jucr AKTyaJIM3alui NIPUHAT HA XPAHCHUE:

3aBeayromnuii Beimyckaromei kageapoit «lIponsBoacTBeHHass 6€30MaCHOCTD, SKOJIOTHS U XUMUS
Haywmos B. U. npodeccop, 1.X.H. « » 2021r.

Meroauueckuit otnen YMY: « » 2021 r.
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[Ipunoxxenue (cnpaBo4HOE)

PELNEH3USA

Ha pabouyr0 MPOrpamMMy JUCIUILTAHBI
«n:xxenepuas rpapuxa»
OI1 BO o nanpasienuto 20.03.01
Texnochepnas 6e3omacHOCTh (KBaTU(pUKAIUSA BHITYCKHUKA — OaKajiaBp)

Hosukoeim C.II., nouentom, k.1.H., BI'VBT, (manee mo TeKCTy peIeH3EHT), MpOBeIcHa
peueHsus paboyeir mporpammbl guctuiUinHbl - «MmkeHepHas rpaduka» OII BO 1o
HarnpasieHuto 20.03.01, Texrocgepras dezonacnocms (6akanaBp), pazpadoranHoit B PI'bOY
BO «Hwuxeropoackuii rocyaapcTBeHHBIM TexHUYeckuil yHuBepcuteT umenu P.E. AnexceeBay,
Ha Kadenpe «MmxenepHas rpaduka» (pazpaborunk — CanpakoB Muxann HOpbeBuu, K.T.H.,
JIOIIEHT).

PaccmoTpeB npencTaBiIeHHBIE HA PELEH3UI0 MAaTEpUabl, PELEH3ECHT MpULIe] K CIEAYIOIUM
BBIBOJIAM:!

[TIporpamma cootBerctByeT TpeboBanusam @OI'OC BO mno wampasnenuto 20.03.01,
Texnocghepnas 6ezonacrnocms. IlporpaMma COIEpPKUT BCE OCHOBHBIE pa3JieNibl, COOTBETCTBYET
TpeOOBaHUSAM K HOPMAaTHUBHO-METOAMYECKMM JokyMeHTaM. [Ipencrasnennas B IIporpamme
aKTyaJIbHOCTh y4eOHOM JucuuIuinHbl B pamkax peanuszauuu OIIOII BO He mnomnexur
COMHEHHMIO — IUCIUIIMHA OTHOCUTCS K 0a30Boi yacT yueObHoro uukia —b1.b.11.

[IpencraBnennsie B [IporpamMme menu AUCHUIUIMHBI COOTBETCTBYIOT TpebOoBanusm DPI'OC
BO nanpasnenus 20.03.01, Texnocgepnas 6ezonacrnocme.

B cootBercTBum ¢ [Iporpammoii 3a quctmmminHol «MHx)eHepHas Tpadukay 3aKpericHo dée
Komnemenyuu. JlucuyniuuHa U npencrasiaeHHas Ilporpamma cnocobuul peanuzosamsv ux B
00BSIBJICHHBIX TPEOOBAHUSX.

Pezynomamur 00yuenua, npencrasieHHsle B [Iporpamme B KaTeropusx 3HATh, YMETD,
BIAJICTh coomeemcmeyrom crenuuke W COACPKAHUIO IUCUUIUIMHBL U QeMOHCMPUpPYIOm
603MOUCHOCHb TIOTYYECHUS 3asBICHHBIX PE3YJIBTATOB.

OO6mass Tpyno€MKOCTh AUCUUIUIMHBI «/HXeHepHast rpaduKka» COCTaBISEeT 5 3au€THBIX
enunul (180 wacom). MHdopmamus o B3aUMOCBA3M M3y4aeMbIX IJUCHUIUIMH WU BOIpPOCAM
UCKJIIOUEHUs] 1yOJIMpOBaHUs B COAEPKAHUM TUCLUIUIUH coomeemcmeyem JIeHCTBUTEIbHOCTH.
Hucuunnuna «HxeHnepHas rpaduka» B3auMocBs3ana ¢ apyrumu aucuuiuinHamu OITOIT BO u
VYyebHoro miana no HampasieHnto 20.03.01 u BO3MOXHOCTH AYONUpPOBAaHHS B COJICPKAHHH
OTCYTCTBYET.

ITpencraBieHHas IIporpamMma IpeaIoaract UCIIOJIb30BAHNE COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUMN, HUCIONb3yeMbIE MPH peau3alliyd Pa3IMYHbIX BHUJOB yueOHOMU
pabotbl. @opMbI 00pa3zoBaTeIbHBIX TEXHOJIOTHI_coomeemcmeayom ciennuke JUCHUIUINHBL.

Bunel, comepxaHue W TPYHAOEMKOCTb  CAMOCTOATEIbHOW  pabOTBl  CTYIEHTOB,
npezcrasieHHble B [Iporpamme, coomeemcemeyiom TpeOOBaHUSAM K MOATOTOBKE BBITYCKHHUKOB,
conepxkaniumcst Bo @®I'OC BO nanpasnenus 20.03.01.

[IpencraBiennslie u onucanHble B [IporpamMme ¢popmbl mekyueri OLIEHKH 3HaHUN (OITpOC, Kak
B (popme 0OCYyXIeHHsI OTIENIbHBIX BOIPOCOB, TaK W BBICTYIUIEHHS M y4acTHE B AMCKYCCHUSX,
JMCIIYTaX, ydYacTHEe B TECTHPOBAHWHU, paboTa Haja JOMAIIHUM 33JaHUEM M ayJIUTOPHBIX
3aJJaHUsIX ), coomeemcmeayiom celupuKe TUCUUIIMHBI U TPEOOBAHUSM K BBITYCKHHKAM.

®opma NPOMEKYTOUHOI'O KOHTPOJISI 3HAaHUN CTYAEHTOB, npeaycmorpeHHas I[Iporpammoi,
ocymiecTBisiercss B ¢GopMe D3K3aMeHa, 4YTO coomeemcmeyem CTaTyCcy ITUCHUIUIMHBI, Kak
JUCHUIUIMHBL 6a30Bo# yactu yyeOHoro 1ukia — b1.5.11 ®I'OC BO nanpasnenus 20.03.01.

Hopw™mbl oneHku 3HaHuM, mpencraBieHHble B Ilporpamme, coomseemcmsyrom cnenudpuke
JUCLUTUIMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

VY4eOHo-MeToAMUeCKOe o0ecrieueHne AUCIUILIMHBI MPEACTaBIEHO: OCHOBHOW JIUTEPATypOH,
JIOTIONIHUTEIbHON JINTEPATYpOM, CCBUIKOW Ha 3JIEKTPOHHBIE pecypchbl, MHTepHET-pecypchl H
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coomeemcmeyem  TpeboBanusMm DPI'OC  BO wnampasnenuss 20.03.01, Texunocgepnas
besonacnocms ~ MaTepuaabHO-TEXHHUECKOE  00ECHeYeHne  JUCHUIUIMHBI  COOTBETCTBYET
cneunuke gucnmiMHbl  «MHXeHepHas rpaduka» W 0OECIeYMBAEeT  HCIOJIb30BaHHE
COBPEMEHHBIX 00pa30BaTEIbHBIX, B TOM YHCJIE MHTEPAKTUBHBIX METOJIOB O0YUCHHS.

Metoauueckiue  pEeKOMEHJAMKM  CTyIAeHTaM W METOAMYECKHE  PEKOMEHJAIuu
NpenoAaBaTe/siM IO OpraHu3aluyd OOy4YeHHWs 10 JAUCHUIUIMHE [aloT MPEACTaBICHHE O
cneundurke oOyuenus nmo aucuuiuinne «MmxenepHas rpaguka.

OBIIUE BbIBO/bI

Ha ocHOBaHuMM NpOBENEHHON pELEH3UM MOXHO CHAENaTh 3aKIYEHHE, 4YTO XapakTep,
CTPYKTYypa U cojepKaHue pabouel mporpaMmMbl quciuiinibl «HxenepHas rpadukay OITOIT
BO no nanpasnenuto 20.03.01, Texnocgepnas bezonacnocms (KBamupuKaus BBITYCKHUKA —
6akanaBp), paspaboTanHas K.T.H., foneHtoM CannakoBsiM M.IO. cooTBeTCTBYeT TpeGOBaHUIM
®I'OC BO, coBpeMeHHBIM TpeOOBAaHUSAM HKOHOMHUKH, PBIHKA TpyJda M TO3BOJMT IIpH €&
peanu3alyy ycremHo odecneuyuTs GopMUpOBaHUE 3aIBICHHBIX KOMITETECHIIHA.

Peuenzent: Hosukos C.I1., nonenr, k.1.H., BI'YBT

« » 2021 r.

(Toamuch)
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