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JUCT AKTYAJIM3AIIMA PABOYEN TPOT'PAMMBI JTACIHTATIIMHBIBUJIBIOIINMEKA! 3AKJIAJIKA HE OIIPE]]



1. IEJIM U 3AJAYU OCBOEHUA JTNCHUIIJIMHBI «MHKEHEPHAS 'PA®UKA»

[lenbto ocBoeHus nucuuIuinHbl «MHkeHepHas rpadukay sBiseTcs BbIpa0OTKa Y CTYJCHTOB
3HaHHUS OOIIMX METOJOB TIOCTPOCHUS UM UTEHUS YEPTEKEW, pelIeHUus pasHOOOpa3HBIX
WHXEHEPHO-TEOMETPUUECKUX 3aJa4, BO3HHUKAIOUIUX B MPOLIECCE YIPABJICHUS SKCIUTyaTallei
Pa3TUYHBIX TEXHHYECKUX OOHEKTOB.

3anayamu u3yyeHus ucuuIuinHbl «MHxkeHepHas rpadukay sBIseTCs:

e Dpa3BUTHE MPOCTPAHCTBEHHOTO TMPEJACTABICHUS W BOOOpPaXKCHHs, KOHCTPYKTHUBHO-
FeOMETPUYECKOT0 MBIIUICHUS HAa OCHOBE rpaduuecKiX MOJIeel MPOCTPaHCTBEHHBIX (HOpM;

e BbIpabOTKa 3HAHUW IO MPUMEHEHUIO METOJa OPTOTOHAJIBLHOTO MPOCLMPOBAHUS TPU
pellleHnr KOHKPETHBIX 3a/1ay;

e BBHIPA0OTKA 3HAHWKA MO TpaBuiaM O(OPMIIEHUS KOHCTPYKTOPCKON JOKYMEHTAIlMH B
COoOTBEeTCTBUU ¢ EnuHOM cucteMoit koHcTpykTopckoit nokymenTanuu (ECKJI);

e BbIpabOTKA HABBIKOB IO BBHIMOJHEHUIO M YTEHUIO YEPTEKEU OTHENbHBIX JeTalel u
cOOPOYHBIX €IMHUI] C MPUMEHEHUEM CUCTEM aBTOMATHU3HUPOBAHHOTO TPOEKTUPOBAHHS.

2. MECTO AUCHUIIJIMHBI «MHKEHEPHASI TPA®UKA» B CTPYKTYPE
OBPA3OBATEJIBHOU ITPOI'PAMMBI

VYuebnast muctmminHa «MHXeHepHas rpaduka» BKIIOUYEHa B 00sM3aTENbHBIA IepedyeHb
TUCIUIUIMH B pamkax OazoBoii uvactu brnoka 1 (b1.b.17), ycranoBiaennoro ®I'OC BO, u
SIBIISIETCS 0053aTENLHOM JJ1s1 BCeX MPOQHIIeH HanpaBiICHUs TIOATOTOBKU «MeTaruryprusi».

JucuuiuinHa Oasupyercss Ha clenyloluX AucHUIuIMHax: «Yepuenue» u «l'eomeTpus» B
00BéMe Kypca cpeaHedl IIKoibl. TpeOoBaHMS K 3HAHUSAM U YMEHUSM JUIsl HM3y4eHUs
JUCLUILINHBL:

® 3HAThb OCHOBHBIE IIOJIOKEHUSI TEOMETPUU U YEPUEHUS B 00beME CpEHEN LIKOJIbI;

® YMETb I0JIb30BaThCS YEPTEKHBIM HHCTPYMEHTOM C LIEJIBIO TIOCTPOCHUS YepTeXKa.

Pesynprarhl 00y4eHHs, MOJTy4YE€HHbIE IPU OCBOCHMM JUCLUIUIMHBL, HEOOXOIUMBI IpHU
U3YYEHUH  KOHCTPYKTOPCKO-TEXHOJIOIMUYECKHUX  JHUCHUUIUIMH,  Takux  Kak  «OcCHOBBbI
KOHCTpyupoBaHus», «llpuknanHasg MexaHHWKa», a TakKe IPHU BbBIIOJHEHUU BbITYCKHOU
KBaJIM()UKALIMOHHOW paboThI.

IlonHOE OBNagEeHUE YEPTEIKOM KAK CPEACTBOM BBIPAXKEHHUS MBICIH KOHCTPYKTOpAa M Kak

HpOI/ISBOI[CTBCHHBIM I[OKYMCHTOM OCYHICCTBJ'ISIGTCSI Ha HpOTSDKGHI/II/I BCCro Hpouecca O6y‘IeHI/I$I B
BV3e.

3. KOMIETEHLIUU OBYYAIOUIEIOCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JMCHUAIIVIMHBI «<MH)KEHEPHA S T'PA®UKA»

Tabmuna 1
DopMUPOBAHUE KOMITETCHIIMHI 110 JUCHUATUIMHAM
HaumeHnoBanue
JUCITUTLIVH, CemecTpsl OPMHUPOBAHUS TUCITHIUTHHBL
(hopMupyrOIUX
KOMIICTCHIIHIO 1 2 3 4 5 6 7 8
COBMECTHO
OIIK-1
Obuwas xumust
Hugopmamuxa
Mamemamuxa

Duzuueckas Xumus

Hnorcenepnan cpagpuxa

Dusuka

IIpuxnadnas mexanuxa

Qﬂekmpomexnuka u




Hanmenosanue
JMCIUIIINH,
(hopMupyrOIIX
KOMIIETEHIINIO
COBMECTHO

CemecTpsl (OPMHUPOBAHUS TUCIIUIUTHHBI

ONEKMPOHUKA

Memponozaus,
cmanoapmu3ayus,
cepmugurayus

Tloozomosxa k
npoyeoype 3auumaol u
3auuma 6vlNYCKHOU
K8AIUDUKAYUOHHOU
pabomul

Unupopmamuxa

OIIK-5

Hnorcenepnan cpaguxa

Tloozomoska K
npoyeoype 3auumaol u
3auuUma 8blNYCKHOU
KeANUMUKAYUOHHOU
pabomul




4. IIEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110 JUCHUIIVIMHE «HxkenepHas rpadukay,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBTATAMU OCBOEHUA OII

Tabnuua 2

Hepequb MJIAHUPYEMBIX PE3YyJIbTATOB 06y‘IeHI/IH MO0 JUCHUINIMHE, COOTHECCHHBIX C IINIAHUPYCMBIMU PE3yJIbTaTaMU OCBOCHUSA

Kon n Kon u HaumeHoBaHMe OueHoYHbIE CpeAcTBA
HaUMeHOBaHUe HHIUKATOPA JOCTHKEHHS IInanupyemble pe3yJIbTAThI 00y4eHHs 110 JUCHMILIHHE TeKylIero NMPOMEKYTOYHOM
KOMIIeTeHIMH KOMIIeTeHIMH KOHTPOJIsI aTTecTaluu
OIIK-1 HOIIK-1.1 3HaTh: YMmerh: Baagern: TecTsl, 3amanus bunetsl ¢
Criocoben Pemaer 3anaun METO/IBI pemiatpb HaBBIKAMU JUTSI KOHTPOJIBHBIX | KOHTPOJIBHBIMH
pewars 3a1a4u npodeccuoHaNIbHON pereHus 3agay 3aJauu peleHus 3agay paboT, BOIIPOCHI 3agaHusaMHu (24
mpo(heCCHOHANBH | MeSTeNbHOCTH, TIPUMEHSIS npodeccuonanpH | MpodeccHoHaTbHO | MPOPECCHOHATBHO | A ournera)
Ol JAEeATENBbHOCTH, | METOJIBl MOAEIUPOBAHUS O ICATCIBLHOCTH, | M ACATCIBHOCTH, U IeATCIBHOCTH, cobeceqoBaHuA
TIPUMEHSS HOIIK-1.2 HCIIOINIB3Ys HCIIOINIB3Ys HCTIONB3YS
METOIBI Pemaer 3amaun TpeOOBaHUS TpeOOBaHUS TpeOOBaHUS KonTponbHbIe
MOJEIUPOBAHUS, | MPo(ecCHOHATBLHOM HWHKEHEPHOU U HWHKEHEPHOU U UHXEHEPHOU U BOIIPOCHI K
MaTEeMaTU4YECKOI'0 | NEesTEIbHOCTH, IIPUMEHSIS KOMITBIOTEPHOM KOMITBIOTEPHOM KOMIIBIOTEPHOU OTYEeTaM I10
aHaImM3a, METOJIbI MATEMATHIECKOTO rpaduku rpaduku rpaduku m1ab0pPaTOPHBIM
€CTeCTBEHHOHAYY | aHanM3a pabotam
HBIC U HNOIIK-1.3
oOmienHxeHepHb! | Pemaer 3amaun 3aganus K
€ 3HaHus npoQecCUOHANBHOIM MUCbMEHHBIM
NEeSITeNIbHOCTH, IPUMEHSISI KOHTPOJIBHBIM
€CTECTBEHHOHAYYHBIE U pabortam 1o
00IIeHH)KEHEPHBIE 3HAHUS paszenam
OIIK-5 HOIIK-5.1 3HaTh: YMeTh: Baagern: TecTsl, 3amanus Bunersl ¢
Criocoben Pemaer HayuHo- - CHIOCOOBI pemiath 3ajgaun - HaBBIKaMU JUTSI KOHTPOJIBHBIX | KOHTPOJLHBIMH
pelaTh HAay4HO- | UCCIIEIOBATENbCKUE 3a/1a41 IPH | PELIeHNs 33/1a4 ¢ | MPo(EeCCHOHATbHO | TPUMEHEHHUS paboT, BOMPOCHI 3agaHusMu (24
MCCIIEIOBATENBCK | OCYLIECTBICHUH MIPUMEHEHUEM H IEATENbHOCTH C | MIPHUKIIAJHBIX JUIst Ounera)
ue 3a7a491 Ipu npodeccuoHATLHON WHXEHEPHOU 1 MIPUMEHEHUEM anmapaTHO- colecemoBaHuUs
OCYIIECTBJICHHH | JIEATEIBHOCTH C IPUMEHEHHEM | KOMITBIOTEPHON COBpPEMEHHBIX MIPOTPaMMHBIX
npodecCHOHANBH | COBPEMEHHBIX rpadukH. nHPOPMALMOHHBIX | cpelcTB B obsactu | KoHTposbHBIE
Oii AEATENILHOCTH | MH(OPMAIMOHHBIX TEXHOJIOTHI TEXHOJIOTHH U MHXEHEpHOU U BOIPOCHI K
C IpUMEHEHHEM Y IPUKJIQJHBIX anmapaTHO- TIPHUKIIATHBIX KOMITBIOTEPHOI OTYEeTaM I10
COBpPEMEHHBIX MPOTPaMMHBIX CPEJICTB anmapaTHo- rpad UK. n1a00paTOpHBIM




HHGOPMAIUOHHBI
X TeXHOJIOTUH U
MPUKIATHBIX
arnmaparHo-
MPOTPaMMHBIX
CpE/CTB

HOIIK-5.3

Hcnonp3yeT npukiIagHble
anmapaTHO-IIPOTPaMMHBIE
cpezncTsa

MPOrpaMMHBIX
CPEJICTB B 00JIACTH
WHXEHEPHOU U
KOMITBIOTEPHOM

rpaduku

paboram




5. CTPYKTYPA U COAEPKAHUE JUCHUIIVINHBI «<MH)XEHEPHAS I'PA®UKA»

5.1. Pacnipenesienue TPyA0EMKOCTH JUCHUIIMHBI 110 BUaM padoT 1Mo ceMecTpam

OO6mast Tpy10€MKOCTh TUCIUILTNHBI cocTaBisAeT 5 3au.ea./180 dacoB, pacmpenenenue 4acos

10 BUJaM pabOT ceMecTpaMm MpeCcTaBaeHo B Tabuie 3.

Pacnpe/:[eneHI/Ie pr,I[OéMKOCTI/I JUCHUITNIIMHBI 110 BUJaM pa60T I10 ceEMECTpaM

Buna yueOHoii padoThI

Tabmmma 3
TpynoémkocTs B yac
B T1.4. mo cemecTpam
Bcero 1 5 3 4
qac.

CEM | CEM | CEM | CEM

(I)OpMaT U3YyYCHUA TUCHUIIINHBI

C MCITI0JIb30BAaHUEM JIEMEHTOB
AJIEKTPOHHOT0 00y4EHUs

OO01mas Tpy10éMKOCTb IUCUUIUIMHEI 10 y4eOHOMY IIJIaHy 180 180
1. KonrakTHas padora: 75 75
1.1. AyaurtopHasi paboTa, B TOM 4HcJe: 68 68
3aHsTHS JIeKUnoHHOro Thna (JI) 17 17
3ansTH ceMuHapckoro tuma (113 - ceMuHapbl, MpakT. 3aHATHS 17 17
u J1p)
nabopaTtopHbie padoTs (JIP) 34 34
1.2. BHeayauTOpHAasi, B TOM 4HcCJIe 7 7
KypcoBasi padota (mpoekt) (KP/KII) (koHCynbTanusg, 3ammTra)

TEKYIIHA KOHTPOJIb, KOHCYJIbTAI[MN T10 IUCIUTUIHHE 7 7

KOHTaKTHas paboTa Ha mpomekyrouHoM KoHTpose (KPA)

2. CamocrosiTtesqibHast pabora (CPC) 69 69
pedepar/scce (MOAr0TOBKA)

pacuérHo-rpaduueckas padota (PI'P) (moaroroska) 18 18
KOHTpOJIbHAs paboTa

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

CaMOCTOATCIIbHOC U3YUYCHUC PA3JCIIOB, CaMOIIOATIOTOBKA

(npopa60TI<a 1 MIOBTOPCHUC JICKIITMOHHOTO MAaTCpUajia U MaTepualia 51 51
YUeOHUKOB U Y4eOHBIX TOCOOHI, TOATOTOBKA K J1a00PaTOPHBIM U

MPAKTHUYCCKUM 3aHATHAM, KOJIJIOKBUYM U T.)I.)

IToaroroBka K 3k3aMeHY (KOHTPOJIb) 36 36
HOHFOTOBKa K 3a4CTy - -




5.2. Conep:xxanne nucuuiinabl « AHkeHepHasi rpadgukay, CTPyKTYPpUPOBaHHOE IO TeMaM

Tabmnuua 4
Coneprkanue TUCUUILTAHBI, CTPYKTYPUPOBAHHOE 10 TEMaM
I[Inanupyemsbie HaumeHoBaHuUe pa3aenoB, TeM Buabl yueoHoi padoTsl Bug CPC HaumeHoBaHue Peanuzanusa B | HaumeHoBaHue
(KOHTpOJINpYyeMbIe) KonrakrHas HMCIO0JIb3yeMbIX paMKax pa3padoTaHHOIO
pe3yJbTaThl paGora s AKTHBHBIX U NPAKTHYECKOH | 3JIEKTPOHHOIO
ocBoenusi: koa YK; - l§ § HHTEePAKTUBHBIX IOATOTOBKH Kypca
OIIK; IIK u E :' 6" 00pa3oBaTeNbHBIX | (TPYAOEMKOCTh | (TPYAOEMKOCTH B
HHIUKATOPbI D) S = 9 g 8 TeXHOJIOT Wi B Jacax) qacax)
7]
JOCTHKEHUS = | & S| ES
- = - [P -]
. E | 2| T E| & &
KOMIIeTeHIU E | 28| == & E
| 27| EE|l 8=
©Z © Z =R = o
) = ® = 0 =
= |2 |E5|E¢g
g § S
= Q
=
Tema 1. MeToarka co3maHus U
pEeIaKTHPOBAHUS YEPTEXKA B CUCTEME
OIIK-1 Komrmac 3/
JlaGopaTopHas padora Nel
MOIIK-1.2, 1.3 I'paduueckre npuMHUTHBEL. KomaHbl OTHET 110
pPENaKTUPOBaHMS M  MOAU(PUKAINU 2 2 noaroroska K JIP 71a060paTopHOM
OIIK-5 JepTexa. ITocTpoenne pabote
KPHUBOJIMHEHHOTO KOHTYpa
HOIIK-5.1, 5.3 JlaGopaTopHasi padora Ne2 OTYET I10
HOCTpoeHI/Ie qepTe)Ka JeTalin 1, 2 CT. 2 2 MOrOTOBKA K HP Ha60paT0pH0ﬁ
CJIOYKHOCTH pabote
Tema 2. OcHOBHBIE ITpaBUIIa
OIK-1 odopmienns geprexeit mo ECK/I.
ITpoekuoHHOE YepUeHue
- IIpakTnueckoe 3ansaTue Nel
MOIIK-1.1,1.2,1.3 p ecroe 3 e N BeiojiHenue PI'P Bunpr PI'P
Wzo6paxenus. Bunp. TOCT 2.305- 2 2
7.3.1 ctp. 3-12 cobecenoBaHne
OI1K-5 2008
IIpakTnyeckoe 3ansaTue Ne2 BbinosnHeHue PI'P TecT
NOIIK-5.1, 5.3 Wsobpaxenust. Paspesel  mpocTsie. 2 3 Pa3pessl npocteie PI'P
I'OCT 2.305-2008 7.3.1 ctp. 13-18 cobecenoBaHme




Ilnanupyemblie HanmenoBanmne pa3aesoB, TeM Buas! yue6Hoii padoThI Bug CPC HaunmenoBanue Peanmzanmus B | HanmmenoBanme
(KOHTpOIMpPYeEMBbIE) KonrakTHas HCI0JIB3YeMBIX paMKax pa3padoTaHHOrO
pe3yJbTaThI pa6ora = AKTHUBHBIX U NPAKTHYECKOH | 3JIEKTPOHHOIO
ocBoenusi: kox YK; - l§ § HHTEPAKTHBHBIX NOArOTOBKH Kypca
OIIK; IIK u g :- 6: 00pa3oBaTeJbHBIX | (TPYZOEMKOCTH | (TPYAOEMKOCTH B
HHIMKATOPbI g ‘g E 2 % 6 TeXHOJIOT Ui B Yacax) gacax)
JOOCTHKEHUS B 55| BT
N S| 2| &g 2 2
KOMIIEeTeH NI = =S == 5 E
= e 7 IS= o =
= © <z = =)
S| |25| 2%
S |F7| 268
g @)
=
JlabopaTopnasi pabora Ne3 OTYET IO
N3o00paxenus. Pa3pe3bl  cloxHBIE. 2 2 HoAroTosKa k JIP 1n1abopaTopHOit
I'OCT 2.305-2008. Pa3pe3 noMaHblii pabore
IIpakTHyeckoe 3anaTue Ne3 BoionHeHme PIP TecT
W3o6paxkenus. Pa3spesbl  ciokHBIE, 2 2 Pa3Pe3bl CLOKHDLE PI'P
IroCT 2.305-2008. Pazpe3 p
. 7.3.1 cp. 19-22 cobecemoBanne
CTYIICHYATBIU
JlaGopaTopHasi pabora Ned P OTYET TI0
Ceuenus 2 2 IIOATOTOBKA K 6 o
7.3.1 ctp. 23-28 71abopaTopHOH
pabote
Tema 3. Hanecenue pasmepon. [OCT
2.307-2011
IIpakTnueckoe 3ansaTue Ne4, 5 PTP
OTIK-1 Hanecenue pasmepos. I'OCT 2.307- BBITIOJTHCHHE
2011 . 5 HBLIHOJ’IHeHI/Ie PTP Pa3HOYPOBHEBBIX
NOIIK-1.1,1.2,1.3 aHeceH;Ig gaSMepOB 3aJJaHUI
OIIK-5 o KOHTPOJIbHAS
i pabora
MOIIK-5.1, 5.3 JlaGopaTopHnas padora NeS OTYET 1O
Hanecenue pasmepos. 'OCT 2.307- noaroroska k JIP 1n1aGopaTOpHOI
2011 2 3 Hanecenue pasmepoB
739 pabote
cobecenoBaHne
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Ilnanupyemblie HanmenoBanmne pa3aesoB, TeM Buas! yue6Hoii padoThI Bug CPC HaunmenoBanue Peanmzanmus B | HanmmenoBanme
(KOHTpOIMpPYeEMBbIE) KonrakTHas HCI0JIB3YeMBIX paMKax pa3padoTaHHOrO
Pe3yJabTaThI pabora = AKTHUBHBIX U NPAKTHYECKOH | 3JIEKTPOHHOIO
9
ocBoenusi: kox YK; - l§ s HHTEPAKTHBHBIX TOATOTOBKH Kypca
OIIK; IIK u g :- 6: 00pa3oBaTeJbHBIX | (TPYZOEMKOCTH | (TPYAOEMKOCTH B
HHIMKATOPbI g < g 2 g 6 TeXHOJIOT Ui B Yacax) gacax)
2 %
JOOCTHKEHUS B o ol =
e S| 3o | g8
KOMIIeTeHIU i = Es| == EE
= e 7 IS= o =
= © <z = =)
) = < = 0 =
< oS S >
q o : (<] S
=3 < @
g @)
=
Tema 4. Bunsl coeTMHEHHI COCTaBHBIX
4acTel U3JeIust
IIpakTnyeckoe 3anaTue Ne6 PI'P
OINK-1 BeInoHeHue PT'P
Pe3p0b1. M300paskeHre U 0003HAUCHHE 2 2 601733 TecT
~ Pe3n0p1 7.3.
HNOIIK-1.1,1.2,1.3 pesp6. OCT 2.311-68 cobecemoBanne
IIpakTnueckoe 3ansaTne Ne7 BhInonHeHue PI'P PIP
OIIK-5 Coeauuenue 601TOBOE 2 2 Coenuuenue 601TOBOE
cobecenoBaHNe
7.3.3
MOIIK-5.1, 5.3 JlabopaTopHasi padora Ne6 OTYET 110
Coenunenue wmnunednoe. Kpenexuoie 2 2 noaroTosKa K JIP J1aGOPATOPHOI
JIeTan 7.3.3
pabote
Tema 6. Cpencrsa MOJETHPOBAHUS B
cucreme Kommnac 3/]
JlabopaTopHasi padora Ne7
OIIK-1 Brenenue B TBEPIOTEIBHOE OTYET 110
MOJIETUPOBAHUE. ITocTpoenune 2 1 nojaroroBka k JIP nabopaTtopHoi
VOIIK-1.2,1.3 TBEPAOTEIBHBIX MOJETIEH JeTanel mo padore
CIoco0oM BbIJIaBJIMBAHUSI, BpALICHU A
OIIK-5 > PP
JlaGopaTopHas padora Ne§, 9, 10 Pa3HOYpOBHEBEIE
HOIIK-5.1, 5.3 Coznanue ueptexxa geranu no 3D — P 3aaHus
ITOJITOTOBKA K
TEXHOJOIrHH 6 2 ONroTo OTUET M0
JTabopaTopHOH
pabore
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Ilnanupyemblie HanmenoBanmne pa3aesoB, TeM Buas! yue6Hoii padoThI Bug CPC HaunmenoBanue Peanmzanmus B | HanmmenoBanme
(KOHTpOIMpPYeEMBbIE) KonrakTHas HCII0JIb3YeMBbIX paMKax pa3padoTaHHOrO
pe3yJbTaThI pa6ora = AKTHUBHBIX U NPAKTHYECKOH | 3JIEKTPOHHOIO
9
ocBoeHus: koa YK; - l§ s HHTEPAKTHBHBIX NOArOTOBKH Kypca
OIIK; IIK u g :- 6: 00pa3oBaTeJbHBIX | (TPYZOEMKOCTH | (TPYAOEMKOCTH B
HHIMKATOPbI g < g 2 g 6 TeXHOJIOT Ui B Yacax) gacax)
(=) %
AOCTHKEHHS B o ol =
e S| 3o | g8
KOMIIeTeHI i = Ec| == 5L
e 7 =
2|8 £=| 83
% = < = 0 =
= ] 2| S =
2 =% 2E
S 5 -
“ o
=
JlabopaTopnasi pabora Nell OTYET 110
MonenupoBaHue €3b0BI. i
5 ACITUP . p ) ) IIOArOTOBKa K JIP TabopaTopHOH
BIIOJIHEHHE  pabodero  ueprexa pabore
jJeramu Tuna Brynka mo 3D -
TEXHOJIOTHH
Tema 7. Dcku3sl 1 pabodne YepTeKu
neraneir. TOCT 2.309-73 mpopaboTKa MaTepuana
O0o03Ha4eHHs EPOXOBATOCTH JTEKIUH
MOBEPXHOCTEN
OIIK-1 IlpakTu4yeckoe 3anmaTue Ne 8, 9 PT'P
BrinonHenue 3cku3a AeTand TUIA BblnosiHeHue PT'P
Brynka 4 2 9CKH3 BTYJIKH PasHOYPOBHEBLIC
HOIIK-1.1,1.2,1.3 T
[pakTnueckoe 3ansaTue Ne 10, 11 PTP
BBhINONHEHNE 3CKU3a AeTald THIIA 4 3 BI:HOHHeHHe PI'P PasHOYPOBHEBbIE
CKH3 IITyLEepa
itynep YHEP 3aaHus
Tema 8. Urenue u netanupoBaHue
OIK-1 cOOpOYHOTO YepTexa
IIpakTnueckoe 3ansaTue Ne 12, 13 7.3.7,7.3.8 PTP
- Ocku3 aeranu tuna Ban, Brynka BblnojiHeHue PT'P
WOIK-1.1,1.2,1.3 A - BTY 4 2 N pa3sHOYPOBHEBBIE
3CKu3/pad. yepTex
3a7aHus
OIIK-5 BTYJIKa/BaJl
IIpakTu4eckoe 3anaTue Ne 14, 15 7.3.7,7.3.8 PI'P
HNOIIK-5.1, 5.3 Ockuz aeranu tuna Hltyuep, Kpbimka 4 3 BblIIOJIHEHUE PI'P Pa3HOYPOBHEBBIE
3CKU3/pad. yepTex 3aIaHus
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Ilnanupyemblie HanmenoBanmne pa3aesoB, TeM Buas! yue6Hoii padoThI Bug CPC HaunmenoBanue Peanmzanmus B | HanmmenoBanme
(KOHTpOIMpPYeEMBbIE) KonrakTnas HCI0JIB3YeMBIX paMKax pa3padoTaHHOrO
Pe3yJabTaThI pabora = AKTHUBHBIX U NPAKTHYECKOH | 3JIEKTPOHHOIO
9
ocBoeHus: koa YK; - l§ s HHTEPAKTHBHBIX NOArOTOBKH Kypca
2
OIIK; IIK u E :- 6: 00pa3oBaTeJbHBIX | (TPYZOEMKOCTH | (TPYAOEMKOCTH B
HHIMKATOPbI g < g 2 g 6 TeXHOJIOT Ui B Yacax) gacax)
2 = 2
AOCTHKEHUS Lo 85| =Y
e S| 3o | g8
KOMIIEeTeH NI = =S == 5 E
= e 7 IS= o =
= © <z = =)
) = < = 0 =
= | = 2| S =
2 =% 2E
= < @
= o
=
LITyLep/KpbIIIKa
IIpakTuueckoe 3ansaTue Ne 16, 17 7.3.7,7.3.8 PI'P
Ockus aeranu Tuna Kopmyc BbIoaHeHue PI'P
4 2 pa3HOYpOBHEBBIE
9CKH3/pad. yepTex
3aaHuA
KopIryc
JlaGopaTopHas padora Nel2, 13 Ppa3HOypOBHEBBIE
Pabounit ueprex neranu tuna Bai, 3a/aHus
Bryika 4 2 moAroToBka K JIP OTYET 110
nabopaTopHOM
pabote
JlabopaTopHasi pabora Nel4, 15 Pa3HOYpPOBHEBBIE
Pabouwmii uepTex neTanu Tuma 3a7aHus
Hlrynep, Kpsika 4 2 moAroroska x JIP OTYET IO
nabopaTopHOM
pabote
JlaGopaTopHas padora Nel6, 17 Pa3HOYPOBHEBEIE
Pabounii ueptex geranu tuna Kopmyc 3a/1aHus
4 3 noaroToBka K JIP OTHYET TI0
nabopaTopHOH
pabote
CamocrosTenbHas padora: 51
Pacuérno-rpaduueckas padora IIpoekimonuoe N
pad P 18 POCKIL aIb0OM YepTexen
(PI'P) yepuenue. Hanecenue
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ILlnanupyemsle
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl
ocBoeHnsi: koa YK;
OIIK; IIK u
HHIUKATOPBI
AOCTHKEHHUS
KOMIIeTeHIU A

HaumenoBaHue pa3aeioB, TEM

Bunel yueonoi padoTsl

KonTakTHast
padora

yac
IIpakTHyeckune
3aHATHSA, Yac
CamocTosiTeTbHasI padoTa
crynentoB (CPC), uac

Jleknuu, yac
JlaGopaTopHbie padoThl,

Bug CPC

HaumenoBanue
HCIO0JIb3yeMbIX
AKTHBHBIX H
HHTEPAKTUBHBIX
o0pa3oBaTebHbIX
TEeXHOJIOTHii

Peanu3anus B
paMKax
NPAKTHYECKOH
MOATO0TOBKH
(TpymoemMKocTh
B Hacax)

HaumeHnoBaHnue
pa3padoTaHHOTO
3JIEKTPOHHOI0
Kypca
(TpymoeMKoCTh B
gacax)

pasmepoB. CoeJMHEHUS

JeTajie. ICKU3bl U
paboune yepTexu
JIeTanen

uToro

34 34 69
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6. TEKYIIHA KOHTPOJIb YCIIEBAEMOCTH Y IIPOMEXKYTOYHASI ATTECTAIIMS IO UTOI'AM OCBOEHMUS
JUCIHUIVIMHBI «<MHKEHEPHAS 'PA®UKA».

Tab6muna 5

TunoBble KOHTPOJIbHBIE 3a/IaHUS WM WUHbIE MaTepHUalibl, HEOOXOIUMBIE JJI OLICHKU 3HAHUI, YMEHHUI U HABBIKOB U (MJIM) OIBITA IESTEIbHOCTH,
XapaKTEPU3YIOIINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIHIA B ITPOIIECCE OCBOSHUSI 00Pa30BATEILHOM NEATEILHOCTH

Homep

HaumeHnoBanu

JleKIIMOHHBIE 3aHATHSA

IpakTnyeckue 3aHATHSA

JlabopaTopHble 3aHATUS

CamocrosiTeabHasi padoTa

pasnen e paszena ®opmMmupyembie Mpouenypa HaumenoBan . Haunmenosa Mponenypa Haumenos . HanMenopanme
a TUCHUILIAHBI KOMIETEHIHU OLICHUBaAHHU ue poneiypa Hue OIlCHUBAHHU aHme poneiypa O CHOYHBIX
a OLICHOYHBIX OLICHUBAHHUSA | OLEHOYHBIX a OLICHOYHBI | OLCHHBAHUS cpencTs
cpelacTB cpelacTB X CPeCTB
Brmmosnnenue Kommnextsl | Bemonnenn | 3amanus Brimosnenue KomiiekTsl
TECTOB. TECTOB I10 e 0 TEMaM PI'P 3a/laHui 110
BeimonHenne | temam. nabopaTtopH | JabopaTop Bapuantam PI'P
KOHTPOJBHBIX | 3ajaHus Ui | BIX paloT. HBIX paboT «IpoexuuoHHo
3a/1aHUN. KOHTPOJIbHBI € YepUueHHUe.
Brmmonnenue | x pabort. Hanecenue
OIIK-1 uHAUBUAYanb | Bapuantsl pa3MepoB.
HBIX 3a[JaHUH. | WHAWBUIYAI CoenuHeHUs
BHBIX JeTaleH.
3aJaHuH 110 DCKHU3BI U
TeMaM. paboune
YepTEXU
1 WNuxenepHas JleTajen»
rpaduka Bremonsenn | 3apaHus Bremonnenne | KommiekTs
e I PI'P 3aJaHUH 110
KOHTPOJIbHBI | KOHTPOJIBH Bapuantam PI'P
X 3aJaHUM. BIX paboT. «IIpoexuuoHHO
Brinonnenn | 3ananus € YepueHue.
e 0 TeMaM Hanecenune
OIIK-5 nabopatopH | mabopaTop pa3Mepos.
BIX pabor. HBIX paboT CoenuneHus
JleTaen.
DCKU3BI U
paboure
YepTEeXU
JleTanen»
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KoMIUIEKT OLIEHOYHBIX CPEACTB sBISAETCS HeoThbeMieMol dacTbto @OC u XpaHUTCS Ha
kadenpe «mxenepHas rpadukay.

Texymmii KOHTPOJIb OCYHIECTBIISIETCS IO BCEM BHJIaM Y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TeMaM JIEKIIMOHHBIX 3aHATHH, pacueTHO-rpaduuecKkue padboTbl, KOHTPOJIbHBIE PAOOTHI.

6.1. TunoBble KOHTPOJIbHBbIE 3aJaHNSI MU HHbIE MaTePHAJIbl, H00X0AUMBbIE J1JIsI
OLlEHKH

ITepeueHp BOPOCOB, BHIHOCUMBIX Ha IPOMEKYTOUHYIO aTTECTALMIO (IK3aMEH):

1. Uro onpenenser popmart JIMCTa YepTeka U, Kakiue (popMaThl JIUCTOB YCTaHOBIICHBI
st yeptexen? Kak oHM pa3MeniarTcs B IpOCTpaHCTBE?

2. Uro Ha3pIBAIOT MacmTabom?

3. Kakwue tumsl mpudra nperycMaTpuBaroTcs CTaH1apToM?

4. Kakue nuHumn ucnonb3yroTcst Ha YepTexax, ux napamerpsl? [IpuBectu npumepsl.

5. UYro Takoe BUJ, KaKu€ BHUJbI Ha3bIBAIOTCS OCHOBHBIMH U, Kakoe M300pakeHue Ha
YepTexKe BHIOUPAETCS B KAUECTBE IJIaBHOTO?

6. Uro takoe paspe3? Kakue ObIBaroT pa3pe3bl B 3aBUCMMOCTH OT YHUCJA CEKYIIUX
miockocteit? [IpaBuia ux BBITIOJIHEHHUS.

7. Kak mnonpasnenstor CHOXKHbIE pa3pe3bl B 3aBUCUMOCTH  OT  B3aMMHOIO
pAacMoJIOKEHUS CEKYIIUX TIIOCKOCTeN. [IpaBuia ux BBIOIHEHHUS.

8. Uto Takoe MeCTHBIN pazpe3?

9. Uro Takoe ceuenne? Tunbl ceueHuid. [IpaBuina ux BbINIOIHEHMUS.

10. B kakux eAMHMIIAX YKa3bIBAIOTCS JTUHEIHBIC pa3Mephl Ha YepTexe?

11.  Kakue MMHMMAaJbHBIE PACCTOSHUS MEX1Y pa3MEPHOI JIMHUEN U JTMHUENW KOHTYpa,
MEXIy MapajuieIbHbBIMU Pa3MEPHBIMU JIMHUSIMU?

12. Kak pexomMeHIyeTcs TpYIIUpPOBaTh pa3Mepbl, OTHOCSIIUECS K OJTHOMY M TOMY e

KOHCTPYKTUBHOMY 3JIEMEHTY?
13. Yem omimyaercs HaHECEHUE Pa3MepOB (acoK, UMEIOLINX Pa3HbIE yIIIbl?

14,  Kakwue ycTaHOBIIEHBI IPaBUiIa U300paXKEeHUs Pe3bObI U, YTO OTHOCST K 3JIEMEHTaM
pe3bobI?

15.  Kakue pe3p00BbI€ 1eTai OTHOCAT K KPENeKHbIM?

16.  Kakwue coequHEHUsI OTHOCAT K HEPA3bEMHBIM?

17.  Yro Ha3bIBaIOT U3/JIEJINEM U, KAKHE CYILECTBYIOT BUbI UepTeXel n3nenui?

18. UTo Ha3BIBAIOT JETANBIO U, YEM OTJIMYAETCS YEPTEX JIETaTH OT ICKH3a?

6.2. OnucaHue nMoka3zarteJeil 1 KpUTepHeB KOHTPOJIS yCIIeBAeMOCTH, ONNUCAHUE
LIKAJ OLleHUBAHUS

JI1st OlIeHKW 3HaHWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIUN IO JTUCIUILINHE
MOXXET MPUMEHATHCS O0aJIbHO-PEHTUHIOBAS/TPAAMIMOHHASL CUCTEMA KOHTPOJS M OLIEHKHU
YCIIEBAEMOCTH CTYJIEHTOB. B OCHOBY OaJITbHO-PEUTHHTOBON CHUCTEMBI MOJIOKEHBI TPUHITUIIBI, B
COOTBETCTBUU C KOTOPHIMH (DOpMHpOBAaHHE pEUTHHIa CTYIACHTAa OCYIIECTBISAETCS B XOe
TEKYIIETO, TPOMEXYTOYHOTO KOHTPOJIS ¥ MPOMEKYTOUHOM aTTECTAllMU 3HAHUM.

Tabmuna 6
BanHLHo-peﬁTHHFOBaH/TpaJII/IHI/IOHHaH CHUCTEMA OIIEHKH YCIIEBAEMOCTH CTYJICHTOB
Jk3amen/
IIIkana oueHnnBanus . 3auer
3auer ¢ OLEHKO¥
85-100 OTIM4HO
70-84 Xopomwo 3a4eT
60-69 Y 10BIETBOPUTEIIHHO
0-59 HeynosnerBopuresbHo HezaueT
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Tabmuma 7

KpI/ITCpI/II/I OLICHMBAHUIA PE3yJibTaTa O6y‘lCHI/IH 10 AU CLHUIIIIMHEC ((I/IH)I(CHepHaﬂ l"pa(bI/IKa» 1 IIKaJia OCHUBaHUA

KpuTtepuu oneHuBaHus pe3yibTaTOB 00yueHUs

Ko u Koa n HaumeHoBaHue Ouenka Onenica Ouenka Ouenka
HAHMEHOBAHME HHIUKATOpa «HEY/IOBJIETBOPHUTEIbHO»/ «He «XOPOLIO0»/«3aUYTEHO» | «OTJIHYHO»/«3aYTEHO»
OCTHIKCHHIS «YAOBJIETBOPHUTEIbHO»/«3a4TEHO» o o
KOMIICTeHIMH A 3a4YTEeHO» o . N 75-89% ot max 90-100% ot max
It KoMIIeTe o . N 60-74% ot max pelTHHIOBOIi . . N .
MIeTeHIHH 0-59% ot max peliTHHroBO PEHTHHIOBOM OLlEeHKH PEHTHHIOBOM OLleHKH
OLICHKH KOHTPO.JIs
OLICHKH KOHTPOJIs KOHTPOJIS KOHTPOJIS
OIIK 1 HUOIIK-1.1 He 3naeT meTons! noctpoeHus 3HaeT MeTO/Ibl MOCTPOCHUSI 3HaeT MeTOoIbl 3HaeT MeToIbl
Cnocoben Pemaer 3agaun 00paTHMBIX YepTexeit 00paTUMBIX YepTesxeit MIOCTPOCHHUS MOCTPOEHHST 00PaTUMBIX
IIPUMEHSTh npodeccroHaNbHOM MIPOCTPAHCTBEHHBIX 0OBEKTOB MPOCTPAaHCTBEHHBIX 00BEKTOB, B 00paTHMBIX YepTeKEeH | uepTexen
€CTECTBCHHO JIeITeNIbHOCTH, IPUMEHSISl | OCHOBHBIC NpaBHiia OpOpMIICHHS | OTAENBHBIX CIy4asx 3aTPYyIHIETCS B | MPOCTPAHCTBEHHBIX IIPOCTPAHCTBEHHBIX
Hay4HbIE U MeTonbl MosienupoBanust. | ueptexeld no ECK/I; conepkanue | onpeaeneHUH coiepaHus pabounux U | 0ObEKTOB; collepKaHue | OOBEKTOB; OCHOBHBIE
0O0IIeMHKEHEPHBI HOIIK-1.2 KOHCTPYKTOPCKOH cOOpOYHBIX YepTeXkKeH, He BCeTAa 3CKH3a, paboyero npaBuiIa 0pOpMIICHHS
€ 3HaHUA, Pemaer 3amaun JOKyMEHTAIHH. MOXET ITOHATh TEOMETPHIO JICTallH, yepTexa, coopourHoro | ueprekeit no ECK/;
METOJIBI npodeccrnoHanbHOM He MoeT BBITOJIHATD 3CKU3BI U W37ENNs; He IOCTaTOYHO 3HAeT yepTexa; BUIBI coJiep)KaHne
MaTEeMaTHYeCKOT | AEATEIBHOCTH, IPUMEHS | pabodme dyepTexHu AeTaei ¢ OCHOBHBIC IIPaBUJIa OPOPMIICHHS COCIMHEHUH KOHCTPYKTOPCKOH
0 aHaIM3a U METO/Ibl MATEMAaTHIECKOTO | HAaTYphl M Ha OCHOBE cOopouHoro | ueprexer mo ECK/I. COCTaBHBIX YacTeH JIOKyMEHTAIN U3ISITHS;
MOJIETTMPOBaHMS aHaJIn3a. yepTexa, He yMeeT IPUMCEHSTh HcnpIThIBaET 3aTPYAHCHHUS TIPH N3AETHs; BU/IBI COeTMHEHUH
B HUOIIK-1.3 TEOpPETUYECKUE 3HAHUS B BBITIOJIHEHU U BBINOJHATH 3CKU30B U HE JJOCTaTOYHO COCTaBHBIX YacTen
npodeccuonansH | Pemaer 3agaun IIPaKTUYECKOU CUTYalluu paboumx yepTexeil Aeraneil ¢ HaTypsl | YBEpEHHO 3HAET H3JEIHN.
Oif IeSITEBHOCTH | podeccCHoHaTBHOM JIOIYCKaeT OIINOKHU IPH YTCHUU OCHOBHBIE [IPaBHIIA CriocoOeH yBEepeHHO

JACATCIBbHOCTH, TPUMCHS S
€CTCCTBCHHOHAYYHBIC 1
06H.[eI/IH)KCH€pHLIe 3HaHuA

cOOpPOYHOTO YepTekKa, MOKET
MPUMEHATHb TCOPETUUCCKNUE 3HAHUSA B
[PaKTHYECKON CHTYalin

odopmieHHS
yeprexeit mo ECK/.
Crioco0OeH BBHITIOTHATH
ACKU3HI U paboure
YEepPTEKH JIeTalei ¢
HATYpBI  HA OCHOBE
cOOpoYHOTO YepTexKa,
JOITyCKaeT
HEe3HaYUTEIIbHBIE
OLINOKK TIpU
pa3paboTke
KOHCTPYKTOPCKOM
JOKYMEHTAIIH

BBIIIOJIHATH 3CKH3bI U
paboune yepTexu
JleTaseil ¢ HaTyphl U Ha
OCHOBE COOPOYHOTO
4yepTeka, UCIOJIb30BATh
CTaH/IAPTHI U APYTHE
HOPMATHBHBIE
JIOKYMEHTBI [IpU
pa3paboTKe TEXHUIECKOM
JOKYMEHTalU

OIIK 5
Crocoben
pemaTh HayIHO-

HNOIIK-5.1
Pewaer HayuHo-
HCCJIEI0BATEIbCKHE

He Biasieet anemeHTapHBIMU
npueMamMu padoTHI B
rpaduueckoii cpene Kommac 3 /1.

Bnageet anemMeHTapHBIMU IPUEMAMHU
paboTsl B rpaduueckoit cpeme Kommac

31

Bnaneer HaBbikamu
paboThI B rpaduyeckoit
cpene Komnac 3 /1.

YBepeHHo BiajeeT
HaBBIKaMHU pabOTHI B
rpaduueckoii cpene
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HCCJICIOBATEILCK
ve 3aa4u Ipu
OCYLIECTBJICHUU
po¢eCcCHOHANbH
OU eI TEIbHOCTH
C IPUMEHEHUEM
COBPEMEHHBIX
HH(POPMAIMOHHBI
X TEXHOJIOTUH U
MIPUKIIaTHBIX
anmaparHo-
IPOrPaMMHBIX
CpEACTB

3a71a4¥ NpU
OCYLIECTBIICHUU
npodecCHOHaNBHON
JIEATEIBLHOCTH C
IIPUMEHEHHUEM
COBPEMEHHBIX
HH(POPMAIMOHHBIX
TEXHOJIOTUM U
MPUKJIAIHBIX anmnapaTHO-
MPOrPaMMHBIX CPEJICTB

HOIIK-5.3
Hcnonp3yer npukiagHble
annapaTHO-NPOrpaMMHbIE
cpencTBa

He cioco6en co3nmaTe u
0(pOPMHTE IEKTPOHHBIN

KOMIUIEKT KOHCTPYKTOPCKOH

AOKYMEHTaAUN

HcnbIThIBaeT 3aTpyJHSHUS IPU
CO3/1aHNH U 0(hOPMIICHUHN
3IIEKTPOHHOT'O KOMIDIEKTA
KOHCTPYKTOPCKOW TOKyMEHTALIHH

CriocobeH co3mare 1
opopMHTE
3JIEKTPOHHBIN
KOMIUIEKT
KOHCTPYKTOPCKOM
JOKYMEHTAIHH C
HE3HAYUTEJLHBIMU
omuoKaMu

Kommac 3 /1.

CriocobeH co3mats U
0(OPMHTE IEKTPOHHBIN
KOMIUTEKT
KOHCTPYKTOPCKOMH
JIOKyMEHTaI1H
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6.1.1

7.2.1.

7.3.1.

7.3.2.

7.3.3.

7.34.

7.3.5.
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YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIVIMHbI «MH)KXEHEPHA AL
I'PA®UKA»

7.1. YueOHas quTepaTypa

WNmxenepnas rpapuka: YueOnuk / A. A. Uekmapes. - 7-¢ u3zf.,crep. - M.: Beici.mk., 2006. -
365 c. nn. - Ilpwr.: ¢.350-354.-TIpeam.yka3.:c.356-359. - bubmmorp.: c.355. - ISBN 5-06-
003727-4

7.2. CnpaBo4Ho-0uéMorpadguyeckas Jureparypa

Nmxenepnas rpaduka: Yue6.mocodue / 1. 0. Crobenesa [u ap.] ; HI'TY um.P.E.Anekceena.
- H.Hosropox: [b.u.], 2008. - 183 c. : wn. - [Ipun.: ¢.180-182. - bubmuorp.: c.179. - ISBN
978-5-93272-617-4

7.3. MeToauuecKkue YKa3zaHnusi, pEKOMCHAAUNU U IPYIHe MaTepHaAJIbl K 3aHATHAM

[IpoekuroHHOE yepueHHUe: y4yeOHO-METOAUYEeCKOoe IOCOOMe i CTYACHTOB  BCEX
crenuanbHOCTEeH JHEBHOHM M BeuepHed ¢opm oOydenus / HI'TY um. P.E.Anekceesa; cocr.:
E.E.I'onuapenko u ap.- H. Hosropon, 2021 - 32 c.

Hanecenue pasmepoB. Meroanueckoe mocoOue ajsi CTYACHTOB JHEBHOW M BedepHed (opm
Bcex crenuanbhHocteid / HI'TY wum. P.E.AnekceeBa, Kad. "Umx.rpaduxa"; Cocr.:
T.B.Kupunossix, K.JI.Hepnotanosa, E.E.I'onuapenko,— H.Hosropox, 2018 -24 c.: ni.
Pe3nOb1. Kpenéxubsie uznenusi. Pazpémubie coeaunenus :Metoj.mocoOue Ui CTYACHTOB
JHEBHOW U Bed.opmer  oOyuenuss Bcex cmeu. / HI'TYum.P.E.Anekceesa,
Kad."Umxk.rpadpuxa";  Cocrt.:E.E.I'onuapenko, T.B.Kupumnossix, K.Jl.UepHoTtanona;
OtB.pen.K.JI.Yepnoranosa. - H.Hosropon : [b.u.], 2017. - 40c.: un. - Ilpwun.: ¢.32-39. -
bubmuorp.: ¢.40.

Hepasbemuble coenuHeHUsT MeToAMYECKOe MOCOOWE IS CTYACHTOB JTHEBHOW M BeUYepHEH
dopm Bcex crnenmansHoctedi / HI'TY wum.P.E.AnekceeBa, Kad."Unx.rpadpuka"; Cocr.:
T.B.Kupunossix, K.JI.Hepnotanosa, H.Hosropon, 2014 -16 c.: .

Ocku3bl U pabouue yepTexu Aeraneil Meronndeckoe rmocodbue i CTYAEHTOB JHEBHOH U
BeuepHeir hopm Beex cnenmansHocTel / HI'TY um.P.E.Anekceea, Kad. "Umxk.rpapuxa";
Cocr.: T.B.Kupnmossix, K.JI.Hepnoranosa,— H.Hosropox, 2011 -32 c.: ni.

Brinmonnenue cOOpodHBIX yepTekeil. MeTtonuueckoe mocobue aisg CTYJASHTOB JHEBHOW U
BeuepHeir hopm Beex cnenumanbHocTel / HI'TY um.P.E.Anekceea, Kad. "Umx.rpapuka";
Cocr.: T.B.Kupumnossix, K.JI.Hepnoranosa, H.Hosropon, 2015 -26 c.: uin.

HeranupoBanue cOOPOYHOTO YepTeka. YUEOHO-METOAMYECKOE IMOCOOHMe Il CTYJIEHTOB
WHXCHEPHO-TEXHUUYECKUX CIelNHnaIbHOCTeH AHEBHOM M BeuepHeil gopm oOyuenus / HI'TY
uM.P.E.AnekceeBa, Kad."Umxk.rpajpuka"; Cocr.: T.B.Kupumnossix, E.E.['onuapenko,
K.JI.Yepnotanosa- H.Hosropog, 2020 -24 c.: ui.

WUnxenepnas rpadpuka. CrpaBouHoe 1ocoOue [DIIEeKTpOHHBIE TEKCTOBbIE JaHHbIE]
:Yueb.mocobue / WM. 0. CxobeneBa, W. A. Hlupmosa, B. B. Kumpko ; HITY
uM.P.E.Anekceesa. - H.-Hosropox: [b.u.], 2013. - 126 c.: wn. - bubmwmorp.: c.125. - ISBN 978-
5-502-00214-1:

Beimonnenue cbopouyHoro ueprexa. bonroBoe coeauHeHne Meroauueckoe mocodue s
CTYJICHTOB JIHEBHOW M BeuepHel Gopm Bcex crnenuanbHocteit / HI'TY um. P.E.Anekceena,
Kad."Unmx.rpajpuxa"; Coct.: T.B.Kupumnoseix, M.JI. Myxuna, K.J[.UepHoramoBa, -
H.Hosropog, 2014 - 20 c.: u.

7.4. MeToau4yeckue yKa3aHus, peKOMEHIAUMH U IPyrue MaTepuaJibl K 3aHATUIM

Mertoauueckue YKa3aHus M0 BBIITOJIHCHUIO paCYCTHO - rpa(bnqecm/lx n J'Ia60paTOpHBIX pa60T
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1o aucuuIuinHe « HauepratenbHast reoMeTpus 1 MH)KEHEpHAas rpadukay HaxXoqITCs [0 aJIpecy:
https://its.nntu.ru/2-uncateqorised/388-ucheba-inzh-grf

8. TH®OPMALMOHHOE OBECIIEYEHHUE JUCIUIIJINHbI «MHKEHEPHAS
I'PA®UKA»

YueOHbIH mporece Mo AUCHUIUIMHE o0ecriedeH He00X0IMMbIM KOMITJIEKTOM JIMLEH3HOHHOTO U
CBOOOZHO pacIpOCTPaHSAEMOro IPOrPaMMHOIO OOECHEUYeHUs, B TOM 4YHCJIE€ OTE4YECTBEHHOI'O
IPOM3BOACTBA (COCTaB MO TUCHUILUIMHE onpenaeneH B HacTosmeil PITJ] u momtexur oOHOBICHUIO
IpU HEOOXOIUMOCTH).

[lepeuenp HHPOPMAIMOHHBIX CHPABOYHBIX CUCTEM NPHUBE/CH B TaOIUIIE 8.

Tabnmnma 8
[TepedeHb 2IEKTPOHHBIX OMOIMOTEYHBIX CUCTEM
Ne HaumenoBanue 9B5C Ccolika k 9BC
1 KoHcymbTaHT cTynenTa
2 Jlans
3 IOpaiir
4 E-LIBRARY.ru
5 TNT-ebook https://www.tnt-ebook.ru/

[lepeyeHb TUIICH3MOHHOTO M CBOOOJHO PACIpPOCTPAHSIEMOTrO IMPOTPAMMHOIO OOCCIICUCHMS, B
TOM YHCJIE OTCUCCTBEHHOIO IIPOM3BO/ICTBA HEOOXOUMOTO JJIi OCBOCHHS JUCIMILIMHBI IPUBEICH
B TabauIte 9.

Ta6mmma 9
[Iporpammuoe obecrieueHue

IIporpammHoe obecneyeHnne, HCMOJIb3yeMoe IIporpammHoe obecrieuenmne
B YHHBEpPCHTETEe HA I0TOBOPHOIi OCHOBE CBOOO/IHOTO pACIIPOCTPAHEHHSA

MicrosoftWindow Pro 10 (moamucka Adobe Acrobat Reader (FreeWare)
DreamSparkPremium, norosop Ne0505/kMP ot https://acrobat.adobe.com/ru/ru/acrobat/
15.10 2018) pdf-reader.html

Microsoft Office Professional Plus 2007 QpenOfﬂce (Free_Ware)
(mmemsus Ne 42470655) https.//wvx_/w.openofflce.org/ru/4.1.10

Apache License 2.0

KOMIITAC 3D- V21 Jlunien3nonHoe

cornamenue Ne Hi-24-00076 ot 28.06.24

B tabmuue 10 ykasan nepedeHb npodeccHOHaIbHBIX 0a3 JaHHBIX U HH(OPMAIMOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM obecriedeH JocTyn (yqalleHHBIH aoctym). JlaHHBIN mepedeHb
HOJUIEXKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHOM paznene MOTyT OBITh PUBEIEHBI PECYPCHI (CCBUIKH Ha CATHI), HA KOTOPBIX MOYKHO
HAlTHU MoNIe3Hy0 JUIs Kypca MH(OpMAIMio, B T.4. CTATUCTUYECKUE WM CIPABOYHBIC JTAHHBIE,
ydeOHbIe MaTepHalIbl, OHJIAWH KYPCHI U T.]I.

Tabnuma 10
[Tepedyenn coBpeMeHHBIX TPOPECCHOHATBHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX
CUCTEM
Ne ‘ HaunmeHnoBanue ‘ HocTyn K pecypcey (yaaJieHHbII
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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/
http://elibrary.ru/defaultx.asp
https://www.tnt-ebook.ru/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html

npodeccuoHaIbHON 0a3bl JAHHbIX, JOCTYII ¢ YKa3aHUeM CChIJIKH/T0CTYI U3
HH(OPMALMOHHO-CIIPABOYHOM JIOKAJILHOH CeTH YHHUBEPCUTETA)
CHCTEMBI

1 baza  pmamneix  crammaproB W | https://www.gost.ru/portal/gost
perimamentoB POCCTAHJIAPT [[home/standarts

2 Ilepeuenbr mpodeccuonanbHbix 0a3 | https://cyberpedia.su/21x47¢0.html
JAHHBIX u MH(GOPMAITMOHHBIX
CIPABOYHBIX CUCTEM

9. OBPA3OBATEJIBHBIE PECYPCBI AJI5s1 UHBAJIM0OB U JIUI] C OB3

B rtabmune 11 yka3zam  mepeueHb OOpPa30BaTENbHBIX PECYpPCOB, HUMEIOIUX (OPMBI,
aIalITUPOBAHHbIE K OTPAaHUYEHUSAM HX 3]I0POBbsl, @ TAKXKE CBEICHMS O HAJIMYUM CIIELUABHBIX
TEXHUYECKUX CPEACTB OOYyYeHHUS KOJUICKTHBHOTO W WHAMBUAYAJILHOTO TOJNb30BaHUA. Ilpu
3allOJIHEHUU TaOJMIBl MOXKET OBITh HCIOJb30BaHA HMH(OpPMAIMs, pa3MelleHHas B IOjpa3zeie
«[docrymHas  cpema»  crnenuanu3upoBaHHOro pazaena caiita HI'TY  «Cemenus 00
oOpa3oBaTebHOM opranu3anum» https://www.nntu.ru/sveden/accenv/.

Tabmuma 11
OO6pa3zoBatenbHbIe pecypchl At UHBAM 0B 1 ull ¢ OB3
Ne Ilepedyennb 00pa3oBaTeIbLHBIX CBeeHNs 0 HAJINYNH CNIeHATbHBIX
pecypcoB, NPUCIOCOOTeHHBIX 1JIA TEeXHHYECKHUX CPEJACTB 00ydeHHs
HCIO0JIL30BAHUS HHBAJIUIAMH U KOJIJIEKTHBHOTO ¥ HHIMBHUAYAJbHOTO
gunamu ¢ OB3 M0JIb30BaHUS
1 | ObC «KoHCynbTaHT CTYJEHTa» 03BYUYKa KHHT U YBeJIHYeHUE mpudra
CHenualbHOe  MOOWJIBHOE  NPWIOXKCHHWE -
2 | OBC «Jlaup» CHUHTE3aTOp pEYH, KOTOPBIM BOCIPOU3BOIUT
TEKCTHI KHUT ¥ MEHIO HaBUTALIMHU
3 | OBC «fOpaiit» BEpCHsl JUIs CIa00BUISITNX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE J1JIs
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JTUCHUIIJIMHE
«MHKEHEPHASA I'PA®PUKA»

Y4eOHble ayIUTOPHH IS MPOBEACHUS 3aHATHH 1o muctuiuimHe «HxeHepHas rpadukay
OCHAIIIeHbl 000pY/I0BaHUEM U TEXHUUYECKUMHM CpeJICTBAMU 00yUeHHsI, COCTaB KOTOPBIX OMNpeeseH
B JIAaHHOM pa3Jiede.

B Tabnuue 12 nepeuncneHst:

— yd4eOHbIC ayAUTOPHUH ISl TPOBEACHUS YUeOHBIX 3aHITHH, OCHAIIEHHBIE 000pYAOBaHUEM H
TEXHUYECKUMU CPEICTBAMH OOyUECHHS,

— TIOMEIIEHUS JJISi CaMOCTOSITENIbHONW paboThl 00YUYaIOIIMXCsl, KOTOPBIE JOJIKHBI OCHAIEHBI
KOMITbIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTu «HTepHeT» U obecreueHnem
JIOCTYTIA B AJIEKTPOHHYIO MH(OpMAIMOHHO-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

OcCHaIIEHHOCTb ayJUTOPUNA U TOMELICHUH I CAMOCTOSITEIIbHON pabOThI CTYIEHTOB Mo AucuuiuinHe «MHkeHnepHas rpaduxay

Ne HaumeHoBaHue OcHalEeHHOCTh Ay IUTOPUI IlepeyeHb JMIEH3MOHHOTO IPOTPAMMHOIO o0eceYeHmsl.
ayauropun u TEOMETIREHEH I HOMEIRICHHE U PekBH3NTHI MOATBEPKIAIONIET0 JOKYMEHTA
MOMeIeHHit 11 CaMOCTOSATEIbHON PadoOThI
NPOBeIeHHs YYeOHBIX
3aHATHH U
CaMOCTOATEJIbHOM
padoThI
1 6558 HoytOykx Lenovo noakito4eH k cetu Microsoft Windows 10 (moanucka DreamSpark Premium, norosop Ne
yaeOHas ayIUTOpHS A «HTepueT» U oOecnieunBaeT 0509/KMP or 15.10.18);
CaMOCTOSITEIIbHON AOCTYT " SJICKTPORHYIO Open Office 4.1.10 (cBo6oanoe I10, nmunensus Apache License 2.0);
paGOTH, MPOBC/ICHHS WH(POPMAIMOHHO-00pa30BATEIbHYIO
B Cpely YHUBEPCUTETA; Dr.Web (c/u ZNFC-CR5D-5U3U- JKGP or 20.05.2025 no
WHIUBUIYaJIbHBIX KOMIUIEKT JepeBSHHBIX MOJCIEeH, 30.05.2025);
KOHCYITbTAILHH, BaJIMKOB C pe3b00H, y3110B KpaH; Iz(é)é\éﬂ'zlﬁxc 3D- V21 Jluuensunonnoe cornamenue Ne Hi-24-00076 ot
r. Hwkuuit Hosropon, KoMIUIeKT MeTOAMYECKUX YKa3aHUH, T
Kazanckoe 1., 12 OCOOMI, CIIPaBOYHUKOB
CaMOCTOSITEILHON
paboTtsl Ha kadenpe U
2 6554, 6557 [Mpoekrop Accer — lur; Microsoft Windows 10 (moamucka DreamSpark Premium, norosop Ne
yueOHasi ayauTopus AJs [IK na 0ase Intel Core 15-9400F 2.9 0509/KMP ot 15.10.18);
IIPOBEACHHUSA 3aHATHI ITu, 8 6 O3Y, NVIDEA GTX Open Office 4.1.10 (cBo6oaH0e 10, nuuensust Apache License 2.0);
JICKIIUOHHOT O, i «.
. _ | 10506, 176 HDD, mommrop 277 Dr.Web (c/n ZNFC-CR5D-5U3U- JKGP or 20.05.2025 1o
PAKTUYECKUX 3aHATHH, . 30.05.2025):
TpPYTIOBBIX " Okpas — 1 wrT.; .05. );
VHIBHUyaJIbHBIX HaGop  yueGHo-Harmsaubix  [IK KOMIIAC 3D- V21 JIuuensuonnoe cornamenue Ne Ho-24-00076 ot
KOHCYJIbTAlUM, HoAKIIOUeH K cetn «MHTepHET» M 28.06.24
TEKYIIEro KOHTPOJIA U obecrnieurBaeT JOCTYII B
IPOMEKYTOUHOM SJIEKTPOHHYIO UHPOPMAIMOHHO-
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arrecranuu; r. Huxaui o0pazoBaTenbHYIO cpeny
Hosropon,  Kazanckoe YHUBEpCUTETA
mr., 12
6340 Pabounx mect npenogasarens — 1, Microsoft Windows 10 (moanucka DreamSpark Premium, gorosop Ne
y4eOHas ayauTopus Uit PaGouux mect cTynenTa — 12 0509/KMP or 15.10.18);
IIPOBEICHUSA Open Office 4.1.10 (cBo6oanoe I10, munensust Apache License 2.0);

71a00paTOPHBIX  3aHATUHN
IPYNIOBBIX U TEKYLIETO

IIK ua 6ase Intel Core 15-9400F 2.9
ITu, 8 T6 O3V, NVIDEA GTX
1050ti, 1 T6 HDD, monutop 21.5% —

Dr.Web (c/u ZNFC-CR5D-5U3U- JKGP or 20.05.2025 no
30.05.2025);

KOHTPOJIS " 12
MIPOMEKYTOUHOU 1T KOMITAC 3D- V21 Jlunensunonnoe cornamrenue Ne Hir-24-00076 ot
arrectauuy; r. Hrokuuii Hocka mapkepHas — 1T, 28.06.24
Hosropon,  Ka3zanckoe
mr., 12
6341 Pabouux mect npernogasarens — 1; Microsoft Windows 10 (moamucka DreamSpark Premium, gorosop Ne
yueOHas ayauTopus UL Pa6ouux mect crynenTa — 12 0509/KMP or 15.10.18);
IIPOBE/ICHUS Open Office 4.1.10 (cBo6oaH0e 10, nmuuensust Apache License 2.0);

71a00paTOPHBIX  3aHATUIN
TPYIIIOBBIX U

TEKYyIIErO0 KOHTPOJA U
IIPOMEKYTOUHON
arrectauuu; r. HibkHui
Hosropon,  Kasanckoe
ur., 12

IIK na 0ase Intel Core 15-9400F 2.9
ITu, 8 T'6 O3Y, NVIDEA GTX
1050ti, 1 T6 HDD, monutop 21.5“ —
12 mrt.

Jlocka mapkepHas — 1mrT.

Dr.Web (c¢/u ZNFC-CR5D-5U3U- JKGP or 20.05.2025 g0
30.05.2025);

KOMIIAC 3D- V21 Jluueunsunonnoe cornamenue Ne Hin-24-00076 ot
28.06.24

23




11. METOANYECKHUE PEKOMEHJAIIMU OBYYAIOIIUMCHA 11O OCBOEHUIO
JANCHUITVINHbI «<MH)KXEHEPHA S TPA®UKA»

11.1. O0mme MeToMUecKHe PeKOMEHIAIMH IS 00y4aloIMXCcsl 10 OCBOCHHIO
AUCHHILINHBI, 00pa3oBaTe/bHbIE TEXHOJIOTHH

JucuuiuiHa peanu3yercsi MOCPeACTBOM MPOBEACHUS! KOHTAKTHOM paboThl ¢ 00yYaroIMMHUCs
(BKJItOUasi TPOBEJICHHE TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH), CAMOCTOSATENIbHOW paboThI
00y4aroluXxcs U IPOMEXYTOUHOM aTTeCTal|H.

JUisd OLleHKM 3HaHWH, YMEHMH, HaBBIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMH IO
JUCLHUIUIMHE TIPENOAaBaTelb MOXET MPUMEHSATh OAJIbHO-PEHTHHIOBYIO CHCTEMY KOHTPOJIS U
OLICHKY yCIIEBAEMOCTH CTYJICHTOB.

[To wuroram Tekymieil ycreBaeMOCTH CTYICHTY MOXET OBbITh BBICTABJICHA OICHKAa IO
IIPOMEKYTOUHON aTTeCTalluu B COOTBETCTBMM 3a HaOpaHHBIMM 3a cemecTp Oautamu. CTyneHTaMm,
HaOpaBIIUM B XOJ€ TEKYILEro KOHTPOJIS yCIEeBAEMOCTH 1Mo auciuminae ot 61 no 100 6annoB u
BBIIOJIHUBIIMM BCE€ 00s3aTebHbIC BHU/bl 3aIUIAHUPOBAHHBIX Y4YEOHBIX 3aHATUH, [0 PEILEHHIO
npenogaBarenss 0€3 IPOXOXACHHUS IPOMEXKYTOUHOM AaTTeCTAllMd BBICTABISAETCS OLIEHKAa 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
CIpPAaBJIAETCSA C 3aJadaMM, BOIIPOCAMM W JAPYTMMHU BHJAMHU 3aJaHUM, HCIOJIB3YyEeT B OTBETE
JIOTIOJTHUTEIBHBIN MaTepual. Bce mpemycMoTpeHHble pabodeld y4eOHOW MporpaMMoi 3aaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAaHOBJIEHHBIMU TpEOOBaHMUSMHU, CTYICHT CIOCOOEH
AQHAJIM3UPOBATh IOJYYEHHBIE PE3YNbTaThl, MPOSBIIET CAMOCTOATEIBHOCTh IPU BBINOJHEHUU
3aJlaHni.

Pesynbrar 00ydyeHuss cuMTaercsi C(POPMHPOBAHHBIM Ha IMOPOIrOBOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEPKAHUE Kypca OCBOCHO MOJHOCTBIO. [IpH yCTHBIX cOOEceOBaHUAX CTYIEHT
I0CJIEI0BATENIbHO, YETKO M JIOTUYECKH CTPOMHO M3iaraeT y4eOHbI Marepuai; CIpaBiIseTcs C
3aJauaMy, BOIPOCAMHM M JPYIMMH BHJAMH 33/1aHUM, TPeOyIOIIMX NPUMEHEHUS 3HAHU;, BCe
NpPeIyCMOTpEHHBIE pabodell yyeOHOM MporpaMMoi 3aJaHusl BBIOJHEHbI B COOTBETCTBUHU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSMHU, CTYIEHT CIIOCOOEH aHaJIM3UPOBATH MOIYYEHHBIE PE3YIbTAThI;
IIPOSIBIISIET CAMOCTOATEIBLHOCTD IIPH BBIIIOJHEHUH 3a/1aHUN

Pe3yabTar 00y4yeHusi cuutaercss Hec(OPMHPOBAHHBIM, €CJIM CTYJIEHT NPH BBINOJHECHUU
3aJaHUi He JAEMOHCTPUpYeT 3HaHUM yueOHOro MaTepuala, JONMYyCKaeT OMMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINOJIHSAET 3aJaHUs, HE NEMOHCTPUPYET HEOOXOIUMBIX YMEHUH,
Ka4eCTBO BBIITOJHEHHBIX 3a/laHUI HE COOTBETCTBYET YCTAaHOBJIECHHBIM TPeOOBaHMUSAM, KAUYECTBO UX
BBITIOJTHEHUS] OIICHEHO YUCJIOM OalyIoB HUXKE TPEX MO OLEHOYHOM CUCTEME, YTO COOTBETCTBYET
JI0TIOPOrOBOMY YPOBHIO.

11.2. MeToauuecKkue YKazaHusl M0 OCBOCHUIO JUCHHUIIJIMHBI HA IIPAKTUYC€CKHUX
3aAHATHUAX

IIpakTHueckue 3aHATHS MPOBOAATCS B COCTaBE aKAaJIEMHUYECKOW I'PYIIIBI C pa3AelICHHEM Ha
HOJTPYIIBI B CIIEHUATM3UPOBAHHBIX ayTUTOPHIX Kad. «HxkeHepHas rpadukay.
[TpakTiyeckue 3aHATHS SIBISIIOTCS CPEAHUM 3BEHOM MEXIYy YINyOJEeHHOW TeopeTH4ecKOn
paboToil 00yUaroIMXCs Ha JIEKIUAX U IPUMEHEHUEM 3HAaHUN Ha MPAaKTHKE.
CopneprxaHue NPaKTHYECKUX PadOT COCTABIISIOT:
— H3YyYEHHUE TEOPETUYECKUX OCHOB IOCTPOEHUS YepTerka, OOMIMX MpaBUIaX BBITOJHEHHUS
YepTeKen;
— M3y4YeHHe HOPMATHUBHBIX JOKYMEHTOB U cripaBouHbIX MaTepuanaos ECK/I;
— pelLIeHMe 3a7ad Pa3HOro poja: pacyeT U BbIOOP reOMETPUYECKUX MTapaMeTPOB;

24



— COCTaBJICHHE KOHCTPYKTOPCKOM M TEXHUUYECKOU JOKYMEHTAI[UU TPOU3BOICTBA U JIp.

[Topsinok npoBeaeHUs: MPAKTUYECKOrO 3aHATHUSA:

1. BBoHast yactsb:

— BXOJIHOM KOHTPOJIb NOJATOTOBKHU CTYI€HTA: YCTHBIM ONPOC WJIK TECTOBBIM KOHTPOJIb;

— 3HAKOMCTBO CTYJIEHTOB C TEMOW, y4eOHBIMU LIEJSMHU MpeNCTOsIIed padoThl, aHAIN3
3aJjaHus, 0Ka3 CIaiiIoB, IUIaKaTOB, IPEIYIPEKIEHNE O BOZMOXKHBIX OIIHOKaX.

2. OCHOBHas 4acCTh:

— BBINOJHEHUE CTYIEHTOM 3a/IaHMs 10 NTPEAJIOKEHHOMN TEME;

— KOHCYJIbTAllUH IIPENoAaBaTesl BO BPEMsI BBINOJHEHUS 3a1aHMS.

3. 3aKIrounTeNbHAS YacTh:

— odopMIeHUE B 33/1aHUS B BUJIE TPaPUIECKOro JOKYMEHTA;

— 3aKJIIOYUTENBHBIA 3Tan (MOJBEJCHHE HWTOTOB BBIMOJTHEHHS YYeOHBIX 3aaad, pa3doop
JOTIYIIEHHBIX OIIMOOK U BBISBICHUE HUX MPHYMH, COOOIICHHE PEe3yIbTaTOB PadOThl KaXI0TO
CTYZI€HTa, OOBSBICHUE O TOM, YTO HEOOXOIUMO OBTOPUTH K CIEIYIOMIEMY 3aHSITHIO).
Texkymuil KOHTpPOJIb CTYJEHTOB 3aKJIOUYaeTCs B BBINOJIHEHUM TECTOBBIX 3aJaHUN 10

IPOHJEHHOMY MaTepuany (B TedeHHe 15 MUH B Hayalle NPAaKTUYECKUX 3aHITHH), a TaKkKe
MPOBEJICHUH KOHTPOJIBHBIX padoT.

[Ipyu nOpoMexKyTOYHOM KOHTPOJIE IIUPOKO HCIHOIB3YIOTCS 3JICKTPOHHBIE TECThI IO
JTUCIUILIMHE, pa3paboTanHble Ha kadeape. [Ipu moAroToBke K TEKyIIEMY M MPOMEKYTOUHOMY
KOHTPOJIIO (3a4eTaM) CTYAEHT pacrojiaracT yuyeOHbIMU mocoOusmu mnoj rpudamu YMO By30B
P®, VYwuenoro cosera HITY, BeimymenneiMu Ha Kadeape B pasHble roabl. Dopmoit
MIPOMEKYTOUHOM aTTECTAIlMU SIBIIIETCS SK3aMEH.

11.3. MeToanyeckue yKa3aHusl 10 OCBOEHHIO TUCHMILIMHBI HA JIA00PATOPHBIX
padorax

JlaboparopHble 3aHITHSI MPOBOAATCS B COCTABE aKaJeMHUYECKOW TPYIIIbLI C pa3feliecHHEeM Ha
noArpynnsl B KomnbloTepHbIX kinaccax BL[ HI'TY na 06a3e cucrembl aBTOMAaTU3MpOBAaHHOTO
npoektupoBanusa Kommac 3 /1.

JlaGoparopHble 3aHATUSA, KaK U JPYTM€ BHUJAbI MPAKTUUYECKUX 3aHATHH, SIBISIOTCS CPEIHUM
3BEHOM MEX]y YriyOJIeHHON TeopeTHuecKoi paboToi oOyyaromuxcs Ha JIEKLIUAX, CEMUHApax U
MpUMEHEHUEM 3HaHWW Ha TpakTuke. [loAroTOBKY K KaxaoW J1abopaTOpHOW paboTe CTYIEHT
JOJDKEH HadaThb C O3HAKOMJIEHMsI C IUIAHOM 3aHATHUSA, KOTOPBIM OTPaXkaeT COJEp)KaHUE
MPEIJI0KEHHON TEMBI.

[Topsinok npoBeneHus 1a00paTOPHOTO 3aHIATHUSA:

1. BBoiHas yacTh:

— BXOJHOM KOHTPOJIb NOJATOTOBKU CTYAEHTA (YCTHBIM OIIPOC WJIM TECTOBBIM KOHTPOJIB);

— BBOJHBIM MHCTPYKTaX (HAalOMHHAHHE OTACTbHBIX TIOJOKEHUH 1O  TEXHHUKE
0€30MacHOCTH, 3HAKOMCTBO CTYJEHTOB C COJAEpKaHMEM NpPEeACToAllel paboThl, aHaIu3
3aJaHusl, TI0Ka3 CHOCOOOB BBIMOJIHEHUS OTAEIbHBIX ONepalui, MpenynpexiaeHue o
BO3MOJKHBIX OITHOKAX).

2. OCHOBHasl 4acCTh:

— TIPOBENICHUE CTYACHTOM JJaOOpaTOPHOM pabOTHI,

— TEeKYUIUI MHCTPYKTaX, MOBTOPHBIH MMOKa3 UITH pa3bsICHEHUSI.

3. 3aKIrounTeNbHAS YaCTh:

— odopmieHHe OTuYeTa O BBINOJHEHUM 3aJaHUsl B BUJAE pacledyaTKu 3IIEKTPOHHOTO
rpau4ecKoro JOKyMEHTa;

— 3aKJIIOYUTENbHBIM WHCTPYKTaX (MO/BEIEHHWE HUTOTOB BBIIIOJIHEHUS Y4YeOHBIX 3a/ad,
pa300op JOMYIIEHHBIX OMIMOOK M BBISBICHHE MX NPUYMH, COOOIIEHHE pPEe3ylbTaTOB pPabOTHI
KaXJIOT0 CTYyJIeHTa, OOBSIBIEHHE O TOM, YTO HEOOXOJMMO TOBTOPUTH K CIEAYIOIEMY
3aHSTHIO).
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[Tpu onleHUBaHUM Ta0OPATOPHBIX pabOT YUUTHIBAETCS CIEAYIOLIEE:
— KAaueCTBO BBIMOJIHEHHS SKCIEPUMEHTAIBHO-TIPAKTUYECKOW 4YacTH paboThl M CTENEHb
COOTBETCTBUS PE3yIbTaTOB pabOTHI 33JaHHBIM TPEOOBAHHSIM;
— KadecTBO 0(OpPMIICHHUS OTUYETa 10 padore;
— KayecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI IIPH 3alIUTE paOOTHL

11.4. MeToauyeckue yKa3aHUs M0 CAMOCTOSITEIbLHOM padoTe 00y4aromuxcs

Llenpio caMOCTOSTENHLHONH pabOTHI CTYIACHTOB SIBISIETCA OBJaJeHHE (yHIaMEHTAIbHBIMU
3HAHUSAMHU, NPOPECCUOHAIBHBIMU YMEHUSIMU U HABBIKAMU JIEATEIBHOCTH MO MPOGUIIO, OMBITOM
TBOPYECKOH, HCCIEeNoBaTeNbCKOM  aedrenbHocTH. CamocrosArenbHas paboTa  CTYACHTOB
CIIOCOOCTBYET Pa3BUTHIO  CaAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH UM  OPraHU30BAHHOCTH,
TBOPUYECKOTO MOIX0a K PEHICHUIO Mpo0eM y4eOHOTo i Mpo(ecCHOHAILHOTO YPOBHSL.

[Ipy BbIMOIHEHMM 3aJaHHUI JJII CAMOCTOSITENBHOM pPadOThl peKOMEHAyeTcs HpopadoTKa
MaTEepUaIOB JIEKUMU [0 KaXJOW MPOUIACHHOM TeMe, a TaKXKe H3YyYCHUE PEKOMEHIyeMOU
JUTEpaTyphbl, IPEICTaBICHHON B pa3zene 6.

[Tpu m3ydenun nuctmmHbl «MHXeHepHas TpaduKay caMOCTOSITEIbHON paboTe CTYyIEeHTOB
ynensiercst ocoboe BHUMaHKUe U OTBOIUTCS 69 yacos.

B ydeOHOM mporecce mMpUMEHSETCS ABa BHAA CAMOCTOATENBHOW pabOThI: ayIUTOpHAs H
BHEAyIUTOPHASI.

AyIuTOpHas ~CaMOCTOSATENIbHAsT paboTa BBINONHAETCS HAa YYEOHBIX 3aHATHAX TI01
HEINOCPEICTBEHHBIM PYKOBOJICTBOM IPENOIABATEINSI U IO €r0 3a/IaHuIO.

BHeaynutopHas caMocTosTenbHass paboTa  BBINOJMHSETCS CTYACHTOM IO  3aJaHHIO
IpernoiaBaTess, Ho 0e3 ero HemoCPEACTBEHHOTO YUaCTHS.

OCHOBHBIMU BHJIAMU CaMOCTOSITENIbHOM pPalOOTHI CTyAEHTOB Oe3 yyacTwsl MperojaBaresei
ABIISIOTCS:

1) uHAMBHIYATbHBIC 3aHTHS (IOMAIITHUE 3aHSITH):

— (opMupoBaHHE U YCBOSHHE COJECPIKAHUS KOHCIEKTA JICKIUK Ha 0a3e peKOMEHJ0BaHHOU
npenojaBarenieM y4eOHOM TuTepaTypshl, BKIItoUas HHGOPMAIMOHHBIE 00pa30BaTeIbHbIE PECYpPCHI
(27EKTpOHHBIE YUEOHUKH, 3JIEKTPOHHbIE OMOINOTEKH U Ip.);

— MOJTrOTOBKa K Ja0OpaTOpHBIM paboTaM, UX 0(hOpMIIEHHE;

— BBIIIOJIHEHUE 33JaHUIl B BUJE PELICHUS OTIENbHBIX 3a/1ad, IPOBEACHMSI pPacyEeTHO-
rpadu4ecKuX U UHAMBUAYAIbHBIX pabOT M0 OTAEIbHBIM pa3/ienaM AUCHUIUINHBL;

— TEKYUIUI cCaMOKOHTPOJIb U KOHTPOJIb YCIIEBAEMOCTH Ha 0a3e 3JIEKTPOHHBIX TECTOB;

2) MONyYeHUE KOHCYJIbTAIMA U Pa3bhsCHEHWH 10 BOMPOCAM HW3yYaeMOW JUCIMIUIMHBI 10
JIIEKTPOHHOM IEPEIUCKE.

OCHOBHBIMH BHJAMH CaMOCTOSITEJIbHOM PaOOTHI CTYJEHTOB C y4acTHEM MperojaBareseit
ABIISIOTCA:

— TEeKYIIHe KOHCYJIbTallUH;

— TpueM u pa3z0op 3a7aHui (B 4achl MPAKTUYECKUX 3aHITHIH);

— TIpPHEM H 3alUTa JJabopaTOPHBIX padoT.

[Ipy NOArOTOBKE K ayIUTOPHBIM 3aHATUAM CTYJAEHTaM HEOOXOIUMO mpopaboTaTh u
MOBTOPUTHh NPONAECHHBIN MaTepuai, peUINTh yKa3aHHBbIE MpEnoJjiaBaTeseM 3ajaud 10 TeKyllen
TeMe, BBIIIOJIHUTH 3aJJaHHbIe rpadudeckre paboThl.

Jis  ycmemHoro BBIMOJIHEHHS TNPAKTUYECKUX U JabOpaTOpHbIX paboT CTYAEHT IO
CTYZCHYECKOMY OMJIETY MOXKET B35ATh Ha Kadeape COOTBETCTBYIOIIUE METOJUYECKUE YKa3aHUs,
KOTOpBIE TaK)K€ NPEJCTABIECHbI B 3JEKTPOHHOM BHUJAE Ha CEPBEpE yHHUBEpCUTETAa. |eKyIMi
KOHTPOJIb TPOU3BOAUTCS MEPUOAUYECKH B MPOLECCe U3YYECHUS AMCLUUIUIMHBI U BBINOJHEHUS
CaMOCTOSITENIbHBIX paboT (TeCThl, KOHTPOJIBHBIM OMPOC, KOHTPOJIbHAS paboTa).

[Ipy TpPOMEXKYTOUHOM KOHTPOJE ILIMPOKO HCIOJIB3YIOTCA JJIEKTPOHHBIE TECTHl IO
JTUCLHUIUIMHE, pa3zpaboTaHHble Ha Kadeape. [Ipy MOAroToBKE K TEKYIEMY U MPOMEXKYTOUHOMY

26



KOHTPOJIIO (3K3aMEHY) CTYAEHT pacrojiaraeT yuyeOHbIMH nocoOusmu 1noj rpudamu YMO By30B
P®, Yyenoro coBera HI'TY, BeimynieHHbIME Ha Kadeape B pa3HbIe TOIbI.

11.5. MeTtoanueckue ykasanus AJs1 BoinoJiHeHuss PI'P

Ienamu BeimonHenuss PI'P saBnsercs pa3BuTue y CTyIEHTa 3HAaHUN, YMEHUHM U HABBIKOB,
HEOOXOAMMBIX  JIJI1  MOPOroBoro  ypoBHS  ocBoeHuss komnereHimu  OIIK-1, OIIK-5
CIOCOOCTBYIONTUX II€JICHANIPABICHHOMY (DOPMHUPOBAHUIO MPOCTPAHCTBEHHBIX MPEICTABICHUN H
Pa3BUTHIO TPOCTPAHCTBEHHOTO BOOOPaXKEHHMS, MPUOOPETECHUIO HABBIKOB YTCHHSI U TIOCTPOCHHS
YepTexken, TeOMETPUIECKOr0 KOHCTPYUPOBAHUS.

KommiekT TUIIOBBIX 3aJJaHMid JAJIs1 pacueTHO-TpaPrIecKoil paboThI

3anava 1 — [Ipoexkunonnoe yepuenue (Bunpl. Paspessl npoctsie. Pa3zpessl cioxHbie. Ceuenus).
3angava 2— Hanecenue pa3Mepos.

3anaua.3 — Coenunenus neraneit (Pe3p0Obl. Coenunenne 6onroBoe. CoequHeHNE HITTOHOYHOE);
3amaua.4 — DcKku3bl U pabodue yepTexu aeranerd (DCKu3 BTYIKHA. DCKU3 MITYIEPA).

3anaua 5 — UreHue u netanupoBaHue cOopouHoro yepreka (Pabouwnii yepTex BTYNIKK\Baia).
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12. OEHOYHBIE CPEACTBA JJIsA KOHTPOJISA OCBOEHUA ANCHUIIJIMHBI «MH>KEHEPHAS 'PA®UKA»

Tabmuma 13

TumnoBsie KOHTPOJIBHBIC 3aJaHWA U1K UHBIC MaTCPpUAJIbI, HGOGXO[[I/IMBIC JJIA OLICHKU 3HaHI/II71, YMGHI/If/'I, HaBBIKOB U (I/IJII/I) OIIbITAa B XOAC TCKYLICTO
KOHTPOJIA YCIIEBAECMOCTH

HaumenoBanue

IIpakTnyeckune 3aHATHS

JlaGopaTopHble 3aHATHS

CamocTosiTe1bHast padoTa

Homep pasnena ®dopmupyemMble
pasiesa S — KOMIIeTeHIUH IIpouenypa HaumeHnoBanue Ipouenypa HaunmeHoBanue Ipouenypa HaumenoBanue
OLICHUBAHHUS | OLICHOYHBIX CPeCTB OLICHUBAHUSA OLICHOYHBIX CPE/ICTB OLICHUBAHNSA | OLICHOYHBIX CPEICTB
OIIK-1 Brimonnenue | Tectsl: «®@opMmartsl. Brmonnenne | KoMmiekTsl 3agannii
TECTOB. Macurta6sl. JIuauu. PI'P 10 BapUaHTaM
Beinonnenue | Bupnsi»; «Paszpesby; PI'P «IIpoekuuoHHOE
KOHTPOJBHBIX | «CeueHus»; yepuenue. Hanecenue
3alaHui «Hanecenue pa3mepos.
pa3mepoBy; «Pe3b0bl. CoenuHEeHHUs IeTaleH.
Pe3pboBEIC DCKU3H B pabouue
COEIMHEHUS YEepTEkKU JeTaeii»
BagaHus I
KOHTPOJIBHBIX paloT:
WNnxenepHas 2CKHS ACTaIH =
1 rpathuKa OIIK-5 Brinonnenue Ortyers! o naboparopasiM | Bemmonaenune | KommiekTs 3anannit
nabopaToOpHBIX pabotam PI'P 10 BapuaHTaM
pabot 3amanus U1 KOHTPOJIbHBIX PI'P «IIpoexuuonHoe
Beinonnenue pabot: BeimosnHeHHE 2D yepuenue. Hanecenue
KOHTPOJBHBIX MOJIENN IeTaN U pa3MepoB.
3aJaHui HaHECEHHE Pa3MEPOB; CoennHeHHs IeTaen.
pe3b0OBbIE COEIMHEHMS; DcKu3bl U paboune
(dopmupoBanue YEepTEkKU JeTaIei»
TBEPJOTENBHON MOJENH 110
HATTSITHOMY
n300paKEHHIO; CO3IaHUE
ACCOLIMATUBHOIO YepTexka

28




TunoBble KOHTPOJBHBIC, TECTOBHIC 3a/IaHUs, HEOOXOIMMBIC IJis OLICHKH 3HAHWW, YMEHUH,
HaBBIKOB M ONBITa B XOJC TEKYIIETO KOHTPOJS YCIEBAEMOCTH MPOMHUCAHBI B JOKyMeHTe «DoHn
OIICHOYHBIX cpeacTB 1o aucuuiinHe «WHxeHepHas rtpaduka». TwumoBble 3amaHus K
MPaAKTUYECKUM 3aHSATHUSM, TUIIOBBIC 3aJIaHUsI JUIs TAOOPAaTOPHBIX pabOT Takke omucaHbl B «DoHT
OIICHOYHBIX CPEJICTB M0 quciuIuinHe «rkenepHas rpadukay.

KommiekT O1leHOYHBIX CpEACTB sBIAETCS HeoThemsieMor 4dacThio @OC u XpaHUTCS Ha
kadenpe «mxenepnas rpaduxa.

Texkymuit KOHTPOJIb OCYIIECTBIISETCS 10 BCEM BHAAM y4eOHOro mpolecca: TECTUPOBAHKE 10
TeMaM JICKIIMOHHBIX 3aHATHH, PEIICHHE MPAKTUYECKUX 3a/ay, pacdeTHO-rpaduyeckue pabdoThl,
KOHTPOJIbHBIC PAOOTHI.

KoHTposbHBIE BOIIPOCHL:

1.  Yro onpepenser opMaT IUCTa YepTeka U Kakue (HOpMaThl JIMCTOB yCTAHOBJICHBI JUIS
yepTexen?

2.  Kakue TUHUM HCTIONB3YIOT HA YepTexax?

3. Uro Takoe BHUJ, KaKkhe BHIbl HA3bIBAIOTCS OCHOBHBIMH W Kakoe H300paKCHUE Ha
YyepTeke BHIOMPACTCS B Ka4€CTBE TIIaBHOTO?

4.  UYto Takoe pazpe3? Kakue ObIBAIOT pa3pe3bl B 3aBUCUMOCTH OT YHCIA CEKYIIHX
IJI0CKOCTEM?

5. Kak noapasnenstor CloKHbIE pa3pe3bl B 3aBUCHMOCTH OT B3aMMHOTO PACIOJIOXKCHHUS
CEKYIIUX TUIOCKOCTEH?

6. Kakue npuUMEHSIOT C€UYeHHUs B 3aBUCHMOCTH OT XapaKTepa BBIMOJIHEHUS UX Ha YepPTexKe
1 YeM OTJINYACTCs H300paKEeHUS KOHTYPOB CEUCHMI?
7. B kakux equHMIIAX yKa3bIBAIOT JIMHEHHBIC pa3Mephl Ha yepTexe?

8.  Uem ornmuaercs HaHECEHUE pa3MepoB (PacoK, UMEIOIINX Pa3HbIC YIIIbI?

9.  Uro Ha3bIBAIOT U KaK ONpPENENSIOT HIEPOXOBATOCTh IOBEPXHOCTH?

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

11. Kakue ycTaHOBIIEHBI INpaBWiia W300pakeHUs Pe3bObl M UYTO OTHOCAT K 3JEMEHTaM
pe3bobI?

12. Kaxkue pe3pOOBBIE A€TAIA OTHOCSIT K KPEIEKHBIM?

13. Kakwue coeqHEeHNsI OTHOCAT K HEPa3beMHBIM?

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

15. UYro Ha3wBaroT cnenudukanyen n3aenus?

16. Yro momxeH coaepkaTh COOPOUHBIN uepTex?

17. Yro Takoe reoMeTpuyecKasi MOJEIh?

18. Bujsl reoMeTpHUECKUX MOJIENIEH.

19. Yro Takoe "OyneBBI TEOPETUKO-MHOXKECTBEHHBIE orepaun'?

20. CnocoOsbl co3/1aHus TBEPIOTEIbHON MOAETH.

Tabnuua 14
PernameHT npoBeieHHs TPOMEXYTOUYHO aTTecTaliui B (popMe KOMITBIOTEPHOTO TECTUPOBAHUS
Kon-Bo 3ananuii B OaHke Kon-Bo 3ananuii, npebsaBIseMbIX Bpewms Ha TectupoBanue,
BOITPOCOB CTYJIEHTY MUH.
He MeHee 80 5 2,5 MUH.
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