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1. IEJIM U 3AJAYN OCBOEHUA JNCHUIIJINHBI «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 3a/lad, BO3HUKAIOIIUX B MPOIECCE YINPaBICHHS dKCIUTyaTaluen
Pa3IUYHBIX TEXHUYECKUX OOBHEKTOB.

3anayamu u3yyeHus ucuuIuinHbl «MHxkeHepHas rpadukay sBIseTCs:

e Dpa3BUTHE MPOCTPAHCTBEHHOTO TMPEJACTABICHUS W BOOOpPaXKCHHs, KOHCTPYKTHUBHO-
FeOMETPUUYECKOT0 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
COOTBEeTCTBUU ¢ EnuHOM cucreMoit koHcTpykTopckoit nokymenTanuu (ECKJI);

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

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

VYuebnast muctmminHa «MHXeHepHas rpaduka» BKIIOUYEHa B 00sM3aTENbHBIA IepedyeHb
TUCIUIUIMH B pamkax OazoBoii uvactu brnoka 1 (b1.b.10), ycranoBiaennoro ®I'OC BO, u
ABJIIETCS 00513aTeNbHON AJIs BcexX Mpoduiet HanpaBieHUs MOAroToBku «MaTepuanoBeneHue u
TEXHOJIOTMM MaTEpHUATIOBY.

JucuumnuHa Oa3zupyercss Ha CIENyIIIUX JucuuiuivHax: «Yepuenue» u «l'eomerpusi» B
o0BéMe Kypca cpeaHei IIKoJbl. TpeOoBaHMS K 3HAHUSM W YMEHHSIM I HU3y4YCHHS
JUCIUIINHBL:

e 3HaTh OCHOBHBIE MOJIOKEHUSI TEOMETPHUH U YePUCHUS B 00beMe CpeTHEN IIKOJIbL;

e YMETh I0JIb30BATHCS YEPTEHKHBIM HHCTPYMEHTOM C LIEJIBIO IOCTPOCHUSI YepTexka.

Pesynbrarel oOyueHusi, MOMy4yeHHbIE MPH OCBOCHUU IUCIMIUIUHBI, HEOOXOIUMBI IPHU
U3YYEHUH  KOHCTPYKTOPCKO-TEXHOJIOIMUYECKHUX  JHUCHUUIUIMH,  Takux  Kak  «OcCHOBBbI
KOHCTpYMpOBaHUs», «Teopus MEXaHM3MOB U MAalllMH», a TaKXE IPHU BBIIOJIHEHUHU BBIITYCKHON
KBaJIM(DUKALIMOHHOM paboTHI.

IlonHOE OBNagEeHUE YEPTEIKOM KAK CPEACTBOM BBIPAXKEHHS MBICIM KOHCTPYKTOpA U Kak

HpOI/ISBO)ICTBeHHI)IM I[OKyMeHTOM OCYIHGCTBHHGTC?[ Ha HpOTfDKeHI/II/I BCCro Hpouecca O6y‘ICHI/I$I B
BVY3e.

3. KOMIETEHLIUU OBYYAIOLIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JMCIUITIJIMHBI «<MH’KEHEPHAS I'PA®UKA»

Tabmuma 1
cDOpMI/IpOBaHI/Ie KOMHCTGHHI/Iﬁ 10 AUCOUIIJIMHAM
HaumenoBanme
JIHCLIMILINH, CemecTpsl OPMHUPOBAHUS TUCITHIUTHHBL
(hopMupyrommx
KOMIIETEHI[UIO 1 2 3 4 5 6 7 8
COBMECTHO
OIIK-1
Mamemamuxa

Obuwas xumust

Opeanuqecmm XUMUA

Huowcenepnas zpagura _

Ilepenoc snepeuu u
Maccul, OCHOGbI
MENJIOMeXHUKY U
a’po2uOpoOOUHAMUKU




Hanmenosanue
JMCIUIIINH,
(hopMupyrOITIX
KOMIIETEHIINIO
COBMECTHO

CeMecTpsl (HOPMUPOBAHUS TUCIUILTHHEL

Dusuyeckas xumus

Dusuxa

AHnanumuuecxast Xumust

Teopu;l MeXAHU3ZMO8 U
MAWUH

Xumuueckoe
conpomusnerue
Memanios

Mexanuxa mamepuanos

3ﬂekmp0mexuuka u
QJIEKMPOHUKA

Ocnosbl
KOHCMPYUPOBAHUSL

Tloozomosxa k
npoyeoype 3auumaol u
3auuUma 8blNYCKHOU
KEANUDUKAYUOHHOU
pabomul




4. TIEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O JUCHUIIJIMHE «MH:xenepHasi rpadgukay,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbBTATAMUN OCBOEHUA OII

Tabnuna 2
HepequL IJIAHUPYCMBIX PC3YJIbTATOB 06yquI/1$1 IO AUCHUIIIIMHE ((I/IH)KCHepHaSI rpa(bmca», COOTHCCCHHBIX C IINTAHUPYCMBIMHU PE3YyJIbTaTaMU
OCBOCHUA
Koa n Koa nu HaumeHoBaHue OueHoYHBIE CPEICTBA
HAHNMEHOBaHHe HHIHKATOPA A0CTH:KEHHA IInanupyemble pe3yJbTaThl 00y4eHHsI 10 JHCHUILIMHE TeKyIero NMPOMEKYTOYHOM
KOMIIETEHIIUH KOMIeTeHIINN KOHTPOJISA aTTecTalluu
OIIK-1 HOIIK-1.1 3HaTh: YMerh: Baagern: Tectsl, 3amanus mist | brrersr ¢
Cnoco6en pemars | [Tonp3yercst MeTogamu OCHOBHBIE ITPaBUJIa | UCIONB30BaTh HaBBIKAMH TEXHUKH | KOHTPOJIBHBIX KOHTPOJIbHBIMH
3a1a4u KaueCTBEHHOIO U odopmiienns CTaHAApThl U APYTUE | YEPUEHUS, CbEMKHU paboT, Bompock! A | 3amaHusAMH (24
npodeccroHaNBFHOM | KOJNMUECTBEHHOTO MOACINPOBAHUS | YEPTEXKEl U cxeM HOpMAaTHBHBIE 3CKU30B JeTajel, cobece0BaHU Ouiera)
JIeSITeTIbHOCTH, OCHOBHBIX €CTECTBEHHOHAYYHBIX o ECKJL JOKYMEHTBI IPH BBITIOJTHEHHS
MPUMEHSSI METOIB | 3aKOHOB pa3paboTke yeptexeil netaneir, | KoHTposbHBIE
MOJICITNPOBAHHUA, KOHCTPYKTOPCKO- CcOOPOYHBIX SIMHUI] | BOIMPOCHI K OTIETAM
MaTeMaTHIECKOTO TEXHOJIOTHYECKOM U CXEM B 10 1a0OpaTOPHBIM
aHam3a, JOKYMCHTAIAH COOTBETCTBHH CO paboTtam
€CTECTBEHHOHAYYH cranaapramu ECKJI
bl U HNOIIK-1.2 3HaTh: YMern: Baagern:
obueurxkeHepHsle | [pUMeHSET METOMIBI KOHIICTIINIO 1 ncnonb3oBath 2D v | HaBBEIKaM# pabOTHI B
3HaHUA MaTeMaTHIECKOTO aHAIIN3a, TEPMUHOJIOTHIO B 3D- texHOIOTHI cpene
IIPUHATHIC B €CTECTBEHHOHAYYHBIX | CHCTEME npu pazpaboTke ABTOMAaTH3HPOBAHHO
1 MHXKEHEPHBIX 001acTsIX aBTOMATH3HPOBAHH | KOHCTPYKTOPCKO- IO IPOEKTUPOBAHUS
oro TEXHOJIOIMYECKON Kommnac 3] mpu
HMPOEKTUPOBAHUS JOKYMEHTAIIH paspaboTke
Kommac 3/] KOHCTPYKTOPCKO-
TEXHOJIOIMYECKON
JIOKYMCHTAITHH
HNOIIK-1.3 3HaTh: YMern: Baagern:
[Ipumensier B pereHnu OCHOBHEIC ITPAaBWJIa | HCIIOJNB30BaTh HaBBIKAMU
po¢eCCHOHATBHBIX 3a1ad odopmieHUs pa3iIn4yHbIe odopmieHUs
€CTeCTBCHHOHAYYHBIC U KOHCTPYKTOPCKO- AITOPUTMBI yepTexkel neranei,
WH)KCHEPHBIE 3HAHUS TEXHOJIOTHYECKOH CHCTEMBI COOPOYHBIX €ANHHIL
JOKYMEHTAIH Ha ABTOMAaTH3UPOBAHHO | B COOTBETCTBHUH CO

OCHOBE
HCTIOTb30BAaHUS
COBPEMEHHBIX
MHPOPMAIMOHHBIX
CHCTEM

T'O IPOEKTHPOBAHUS
Kommnac 3 dnpu
pa3paboTke
KOHCTPYKTOPCKOM
JOKYMEHTAIH

crannapramu ECKJ]
C HCIIOJIb30BAHUEM
WH(POPMAINOHHBIX,
KOMIIBIOTEPHBIX
TEXHOJIOTHil




5. CTPYKTYPA U COAEP)KAHUE JTUCHUIIVIMHBI <MHKEHEPHAS I'PA®UKA>

5.1. Pacnipeesienne Tpya0EéMKOCTH IMCHUILIHHBI IO BUAAM padoT o ceMecTpam

OO6mmas Tpy10EMKOCTh TUCIMILUIMHBI COCTaBIseT S 3a4u.ex./180 yacoB, pacnpenaesieHne 9acoB

0 BHJIaM pabOT ceMecTpaM MPEICTaBICHO B TabuIe 3.

Tabmuua 3

Pacnpenenenue Tpy10€MKOCTH TUCHUIUIMHBI «HX)eHepHas rpadukay no BuaaM padoT 1o

ceMECTpam

TpyaoéMKoCTh B 4ac

B T1.4. no cemecTpam

Buna yueOHoii padoThI Bcero
1 2 3 4
yac.
CEM | CeM | ceM | ceM
C MCIIOJIb30BAaHUEM 3JIEMEHTOB

(I)OpMaT U3YyYCHUA TUCHUIIIINHBI

AIIEKTPOHHOTO 00yUeHUs

OO6mast Tpy10€MKOCTb TUCIUIUIMHBI TI0 Y4€OHOMY TUIaHY 180 180
1. KonrakTHas padora: 75 75
1.1. AyauTopHasi pa6oTa, B TOM YHCJI€: 68 68
3aHATUA JeKIuoHHoro tumna (JI)
3aHaTua cemuHapckoro tuna (I13 - ceMunapsl, npakT. 3aHATUS 34 34
¥ J1p)
nabopaTtopHbie paboTs (JIP) 34 34
1.2. BHeayauTopHasi, B TOM YHCJ€ 7 7
KypcoBas padota (mpoekt) (KP/KII) (koHcynbTanus, 3anmra)

TEKYIIMI KOHTPOJIb, KOHCYIbTAIIMN T10 AUCHUTUIMHE 7 7
KOHTaKTHas paboTa Ha npoMekyTodHoM KoHTposie (KPA)

2. CamocrositesasHast pabora (CPC) 51 51
pedepar/acce (IOAroTOBKA)

pacuétHo-Tpadudeckas padora (PI'P) (moaroroska) 8 8
KOHTpOJIbHAs paboTa

kypcoBas pabota/mpoexT (KP/KII) (moaroroska)

CaMOCTOSITEITEHOE U3yUEHUE Pa3JIesioB, CAMOIIOTOTOBKA 43 43
(npopa60TI<a 1 MIOBTOPCHUC JICKIITMOHHOTO MAaTCpUajia U MaTepualia

Y4eOHHKOB U y4EOHBIX TOCOOUH, TIOJATOTOBKA K J1a00paTOPHBIM U

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

IToaroroBka K 9k3aMeHY (KOHTPOJIb) 54 54

HO,Z[FOTOBKa K 3a4CTy




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

Tabmauua 4
Coneprkanue TUCUUILTAHBI, CTPYKTYPUPOBAHHOE 10 TEMaM
I[Inanupyemsbie HaumeHoBaHUe pa3aeoB, 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 ?.3 TeXHOJIOT Wi B Jacax) qacax)
=3 7]
AOCTHKEHHUS 5 ° g = =
< S| 3o =& g8
KOMIIeTeHIU E | 28| == & E
g | 7| EE| =
©Z © Z =R = o
) = ® = 0 =
= < (=" S »
=) =9 =2 k&
g § S
= Q
=
Tema 1. MeToarka co3maHus U
PEeIaKTHPOBAHUS YEPTEXKa B CUCTEME
Kommac 3/
JlaGopaTopHas padora Nel
OIIK-1 I'paduueckre npuMHUTHBEL. KomaHbl OTHET 110
pPENaKTUPOBAHUS H  MOJIUPUKAIUU 2 1 noaroToska k JIP nabopaTtopHoi
NOIIK-1.2, 1.3 epTeKa. Hoctpoenne pabote
KPHUBOJIMHEHHOTO KOHTYpa
JlaGopaTopHasi padora No2 OTYET TI0
ITocTpoenue ueprexa neranu 1, 2 cT. 2 1 IOATOTOBKA K JIP 1nabopaTopHOit
CIIO’KHOCTH pabote
Tema 2. OcHOBHBIE ITpaBUIIa
odopmienns geprexeit mo ECK/I.
ITpoekuoHHOE YepUeHue
- IIpakTuyeckoe 3anaTue Nel
OINK-1 p BeiojiHenue PI'P Bunpr PI'P
Wzo6paxenus. Bunp. TOCT 2.305- 2 1
2008 7.3.1 cTp. 3-12 cobecenoBaHne
HOIIK-1.1,1.2,1.3
IIpakTHyeckoe 3anaTue Ne?2 BbinosnHeHue PI'P TecT
H306pa>KeHI/I$I. Pa3pe3bl IIPOCTHIE. 2 3 Pagpe?,l)l IPOCTHIE PI'P
I'OCT 2.305-2008 7.3.1 ctp. 13-18 cobecenoBaHme




Ilnanupyemblie HanvenoBanme pa3aenoB, 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 - 55| BT
i S| 2|l 88
KOMIIeTeH U = =S == 5 E
= e 7 IS= o =
= © <z = =)
1§ |25 22
R L
“ o
=
JlaGopaTopHas paGora Ne3 OTYET IO
N300paxenus. Pa3pe3bl  ClOXHBIE. 2 2 HoAroTosKa k JIP 1n1abopaTopHOit
I'OCT 2.305-2008. Pa3pe3 noMaHblii pabore
IIpakTnueckoe 3ansaTue Ne3 sbonHenne PTP TecT
W3o6paxkenus. Pa3spesbl  ciokHBIE, 2 2 Pa3Pe3bl CLOKHDLE PI'P
IroCT 2.305-2008. Pazpe3 p
. 7.3.1 ctp. 19-22 cobecemoBanne
CTYIICHYATBIU
JladopaTopHasi padora Ned P OTYET TI0
Ceuenus 2 2 IIOATOTOBKA K 2A60DaTODHOM!
7.3.1 ctp. 23-28 . p6T PHOH
pabote
Tema 3. Hanecenue pasmepon. [OCT
2.307-2011
Ipakruyeckoe 3ansaTue Ned, 5 PI'P
Hanecenue pasmepos. I'OCT 2.307- BBITIOJTHCHHE
2011 BeinosiHenue PI'P Pa3HOYPOBHEBBIX
OIIK-1 4 3 Hawnecenne pasmepos N
732 3aaHAn
KOHTPOJIbHAS
HOIIK-1.1,1.2,1.3
pabora
JlaGopatopHasi pagora Ne5 OTYeT 1O
Hanecenue pasmepos. 'OCT 2.307- noaroroska k JIP 11aGopaTOpHOI
2011 2 2 Hanecenue pasmepoB
739 pabote
cobecenoBaHne




Ilnanupyemblie HanvenoBanme pa3aenoB, TeM Buas! yue6Hoii padoThI Bug CPC HaunmenoBanue Peanmzanmus B | HanmmenoBanme
(KOHTpOIMpPYeEMBbIE) KonrakTHas HCI0JIB3YeMBIX paMKax pa3padoTaHHOrO
Pe3yJabTaThI pabora s AKTHUBHBIX U NPAKTHYECKOH | 3JIEKTPOHHOIO
9
ocBoenusi: kox 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
JAOCTHKEHHSI Lo 85| =Y
e S| 3o | g8
KOMIIeTeHIU i E | =Es| =x=| E S
= e 7 IS= o =
= © <z = =)
) = < = 0 =
l:' < oS S >
2 =% 2E
=3 < @
g @)
=
Tema 4. Bunsl coeTMHEHHI COCTaBHBIX
4acTel U3JeIust
IIpakTuyeckoe 3ansaTHE N6 PI'P
Pe3n6bl. M306paskeHne U 0003HAUCHUE 2 2 BHHOH‘éeHI;eSPSFP TecT
- Pe3b0n1 7.3.
OIK-1 pe3nb. OCT 2.311-68 R S —.
IIpakTuyeckoe 3ansaTHe Ne7 BhInonHeHue PI'P
PI'P
HOIIK-1.1,1.2, 1.3 | Coenunenue 60aToBOE 2 1 Coenuuenue 601TOBOE
cobecenoBaHNe
7.3.3
JlabopaTopHasi padora Ne6 OTYET 110
Coenunenue wmnunednoe. Kpenexuoie 2 2 Hoﬂrogogléa K JIP J1aGOPATOPHOI
JIeTan -9 pabote
Tema 6. Cpencra MOJETHPOBAHUS B
cucreme Kommnac 3/]
JlabopaTopHasi padora Ne7
BBC}IGHI/IC B TBEPAOTCIBHOC OTYET 110
MOJIETUPOBAHUE. ITocTpoenune 2 1 nojaroroBka k JIP nabopaTtopHoi
OINK-1 TBEPAOTENBHBIX MOJEIEH AeTalled 110 pabote
CIoco0oM BbIJIaBJIMBAHUSI, BpALICHU A
MOIK-1.2, 1.3 > PP
JlaGoparopHas padora Ne§, 9, 10 pa3sHOYPOBHEBBIE
Coznanue ueptexxa geranu no 3D — 3aaHus
noArotroBka k JIP
TEXHOJOIrHH 6 2 A OTUET M0
JTabopaTopHOH
pabore
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I[nanmpyemsbie HaumeHoBaHHE pa3aeioB, TeM Bunb! yueoHoi padoThl Bug CPC HaumeHoBaHHe Peammzanusa B | HaumeHoBanue
(KOHTpOJIMpYyeMBIE) KonrakTHas HCII0JIb3YeMbIX paMKax pa3padoTaHHOTO
Pe3yabTaThI pa6ora = AKTHBHBIX U NMPAKTHYECKOH | 3JIEKTPOHHOTO
9
ocBoenusi: ko1 YK; - l§ s HHTEPAKTHBHBIX TOATOTOBKH Kypca
OIIK; IIK n g :- 6: 00pa3oBaTeJbHBIX | (TPYZOEMKOCTH | (TPYAOEMKOCTH B
HHIMKATOPbI g < g 2 g 6 TeXHOJIOT Ui B Yacax) gacax)
= = 2
JOCTHIKEHU S &) ) 85| =Y
e S| 3o | g8
KOMIIeTeHIU i = Es| == EE
= e 7 IS= o =
= © <z = =)
) = < = 0 =
] 2z & %
q o : (<] S
S il
“ o
=
JlabopaTopHas padora Nell OTYET 110
MopenupoBanue €3b0BbI. i
5 JEIHP . p ) ) IIOArOTOBKa K JIP nabopaTopHO
BIMIOJIHEHHE  pabodero  yeprexa pabore
jJeramu Tuna Brynka mo 3D -
TEXHOJIOTHH
Tema 7. Dcku3bl 1 pabodne YepTeKu
neraneir. TOCT 2.309-73 mpopaboTKa MaTepuana
O003HaueHNS IEPOXOBATOCTH JCKIUA
MOBEPXHOCTEN
OTIK-1 IIpakTHyeckoe 3ansaTue Ne 8, 9 PT'P
BeimonneHune 3ckuza  JeTaid  THIA BbinoHeHue PI'P
Brynka 4 2 ACKU3 BTYJIKH PasHOYPOBHEBLIE
NOIIK-1.1,1.2,1.3 T
Mpakruyeckoe 3anaTue Ne 10, 11 PI'P
BBhINONHEHNE 3CKU3a AeTald THIIA 4 2 BbimosHenye PI'P PasHOYPOBHEBbIE
JCKHU3 MITYLEPA
Ilrynep yHep 3aaHus
Tema 8. Urenue u geranupoBaHue
cOOPOYHOTO YepTeka
Mpakruyeckoe 3ansaTme Ne 12, 13 7.3.7,7.3.8 PTP
- Ocku3 aeranu tuna Ban, Brynka BoinosiHeHue PI'P
OIK-1 a » BT 4 2 0 Pa3HOYpOBHEBBIE
3CcKH3/pad. yepTex
/ 3aJJaHus
HOIIK-1.1,1.2,1.3 BTYJIKa/BaJl
IpaxTHyeckoe 3ansaTue Ne 14, 15 7.3.7,7.3.8 PI'P
Ockus peranu tuna ltyuep, Kpoimka 4 2 BbInonHenue PI'P pasHOypOBHEBBIE
3CKU3/pad. yepTex 3a/laHus
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Ilnanupyemblie HanvenoBanme pa3aenoB, TeM Buas! yue6Hoii padoThI Bug CPC HaunmenoBanue Peanmzanmus B | HanmmenoBanme
(KOHTpOIMpPYeEMBbIE) KonrakTnas HCII0JIb3YeMBbIX 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
AOCTHKEHHS - ST 2T
e S| 3o | g8
KOMIIeTeHI i E |l Es| == EE
= e 7 IS= o =
= © <z = =)
) = < = 0 =
= | = 2| S =
2 =% 2E
= < @
= o
=
LITyLEep/KpbIIIKa
Ipakruyeckoe 3anaTue 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
JlaGopaTopnas pa6ora Nel2, 13 Ppa3HOYpPOBHEBBIE
Pabounit ueprex neranu tuna Bai, 3a/aHus
Bryika 4 2 moAroToBka K JIP OTYET 110
nabopaTopHOM
pabote
JlabopaTopHasi pabora Nel4, 15 Pa3HOYpPOBHEBBIE
Pabouwmii uepTex neTaau THIIA 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 2 noaroToBka K JIP OTHYET TI0
nabopaTopHOH
pabote
CamocrosiTeabHast padora: 43
Pacuérno-rpaduueckas padora IIpoekimonuoe N
pad P 8 POCKIL aIb0OM YepTexen
(PI'P) yepuenue. Hanecenue
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ILlnanupyemsle
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl
ocBoeHnsi: koa YK;
OIIK; IIK u
HHIUKATOPBI
AOCTHKEHHUS
KOMIIeTeHIU A

HaumeHnoBanue pa3aeioB, T€EM

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
pa3pabdoTaHHOIO
3JIEKTPOHHOI0
Kypca
(TpymoeMKoCTh B
gacax)

pasmepoB. CoeJMHEHUS

JeTajie. ICKU3bl U
paboune yepTexu
JIeTanen

uToro

34 34 51
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6. TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH Y IPOMEXYTOUYHASI ATTECTALIASA 110 ATOI'AM OCBOEHUS
JUCHUIVIMHBI «<MHKEHEPHASA 'PA®UKA».

XapaKTEPU3YIOMINX ATAIbl POPMUPOBAHUS KOMIIETCHIIHIA B IIPOLIECCE OCBOSHUS 00Pa30BATEIBLHON NESITEILHOCTH

Tab6muna 5
TumoBsle KOHTPOJIBHBIC 3aJaHKsI WM HHBIE MaTEPHaIbl, HEOOXOAMMBIE I OLICHKH 3HAHHM, YMCHHI U HABBIKOB M (MJIK) OIBITA JAESTEILHOCTH,

JIeKIIMOHHBbIE 3aHATHA

IIpakTnyeckune 3aHATHSA

JlabopaTopHblie 3aHATHUS

CamocrosiTebHasi padoTa

Homep | Haumenosanu | ®@opMupyembl Haunmeno
pa3ne_]l1) e paszena P epy Ipouenypa Haumenosa Haumenosa BaHHe HaumeHnoBaHme
a JHCHHUIIIMHBI KOMIIETEHIIMH | OUCHUBAHU e Ipouenypa Hie Tpouenypa OLCHOH Tpouenypa OLECHOYHBIX
OIICHOYHBLIX | OL[CHHUBAHMS | OICHOYHLIX | OIEHHUBAHMS ONleHUBaHMSI
b BbIX cpeacTB
cpeacTB cpeacTB
CpeicTB
1 NnxenepHas OIIK-1 Brimmonnenne | KoMmiekTer Brmonnenne | 3amanus Brinmonnenue KomiiekTsl
rpaduka TECTOB TECTOB 110 J1a00paTOpHBI | IO TEMam PI'P 3a/laHuil 110
BeinonHenue | Temam X pabot n1abopaTop Bapuantam ['P
KOHTPOJIbHBI | 3amaHus s HBIX «IIpoeximoHHo
X 3aJJaHuH KOHTPOJIbHBI pabor. € YepucHue.
Brmonaenne | x pabdor Hanecenue
uHauBUAYyan | BapuaHtel pa3MepoB.
BHBIX UHIUBUAYAT CoennHeHUsS
3aJJaHuN BbHBIX JeTallen.
3aJaHUH 110 DCKHU3LI U
TeMaM pabouue
YEPTEHKH
JIeTaje»
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KoMIIIEKT OLIEHOYHBIX CpeAcTB sBisETCsl HeoThbemiieMoil dyactbio @OC m XpaHUTCA Ha
kadenpe «mxenepHas rpadukay.

Texymuii KOHTPOJIb OCYILIECTBIISIETCSA IO BCEM BUAAM y4e€OHOIrO Ipolecca: TECTUPOBAaHUE,
pacueTHO-rpaduyeckue padoThl, KOHTPOJIbHbBIE PAOOTHI.

6.1. TunoBbie KOHTPOJIbHbIE 32JaHUS WM HHbIE MATEPHAJIbI, HEOOXOTUMBbIE JIJIsI
OIIEHKH

IlepeueHpb BOPOCOB, BBIHOCUMBIX Ha IIPOMEKYTOUHYIO aTTECTALMIO (3K3aMEH):

1. Yro ompenensier hopMaT IUCTa YepTekKa U, Kakue (POpMaThl JINCTOB YCTAHOBIICHBI JIJIS
yepTexen? Kak oHM pa3MearTcs B IpOCTPAHCTBE?

2. Yro Ha3pIBarOT Macimrabom?

3. Kakwue tuns! mpudra npeaycmMarpuBaroTcs CTaHgapToM?

4. Kakue TMHUM UCIIOJIB3YIOTCS HA YepTekax, ux napamerpsl? [IpuBectu npumepsl.

5. Uro Takoe BuJ, Kakue BHUIbl HA3bIBAIOTCS OCHOBHBIMU M, Kakoe H300pa)keHHE Ha
YepTeke BHIOMPACTCS B KaY€CTBE TIIaBHOTO?

6. UYro Takoe paspe3? Kakue ObIBaroT pa3zpe3bl B 3aBUCUMOCTH OT 4YHCIA CEKYLIMX
miockocteit? [IpaBuia ux BBITIOJIHEHHUS.

7. Kak nozapasnenstoT cIoXHbIE pa3pe3bl B 3aBUCUMOCTH OT B3aMMHOT'O PaclOIOKEHUS
CeKylux ImIockocrei. IIpaBuia ux BBITOIHEHUS.

8. Uro Takoe MeCTHBIN paszpes?

9. UYro takoe ceuenue? Tunsl cedennid. [IpaBuiia ux BHITOTHEHHUS.

10. B kakux equHMILIAX YKa3bIBAaIOTCS JIMHEHHbBIE pa3Mephl Ha yepTexe?

11. Kakue MMHMMaJIbHBIE PACCTOSIHHUSI MEXAY pa3MEpHOW JIMHUEH WM JIMHHUEH KOHTYpa,
MEX/y NapajjieIbHbIMU pa3MEPHBIMU JTUHUAMU?

12. Kak pexoMeHIyeTcsl TPYNIHPOBATH pa3Mepbl, OTHOCSIIMECS K OJHOMY M TOMY XKe
KOHCTPYKTUBHOMY 3JIEMEHTY?

13. Yewm oTimyaercsi HaHECEHHE pa3MepOB (HACOK, UMEIOIIUX PA3HBIE YTIIbI?

14. Kakue ycTaHOBIEHBI IpaBHUia MU300paKEHHUs pe3bObl U, YTO OTHOCAT K 3JIEMEHTaM
pe3bobI?

15. Kakue pe3p00BbI€ 1eTay OTHOCST K KPEHneKHbIM?

16. Kakwne coeHEHUS OTHOCST K Pa3beMHBIM?

17. Kakue coeiMHEHUS OTHOCST K HEPa3beMHBIM?

18. Urto Ha3bIBAIOT M3/CIMEM U, KAKHE CYIICCTBYIOT BH/IBI YSPTEKEH H3ICTUA?

19. Yto Ha3bIBAIOT AETANBIO U, UEM OTIMYAETCS YEPTEXK JETaIH OT ICKU3a?

20. YTo HaA3BIBAIOT CHCTIM(PUKAIIUCH W3’

21. Yro nomkeH copepikaTh cCOOPOUHBIN uepTex?

22. YTto0 Takoe 4YTCHHE U JCTATUPOBAHUE YepPTeKa?

23. B kakoll mocnemoBaTeNbHOCTH MPOU3BOAAT JETAJMPOBAHHE IO 4YEpTexkKy OOIIero
BUJA?

6.2. Onucanue nokasareJei u KPUTEPHUEB KOHTPOJIA YCIIEBACMOCTH, OITMCAHUE IIKAJI
OlICHUBAHUA

Jl7is OlleHKW 3HAHUW, YMEHUN, HABBIKOB M ()OPMUPOBAHUSI KOMIIETEHIIMH MO AUCIUILTHHE
MOXXET TPUMEHATHCS O0AIbLHO-PEHTHHIOBASI/ TPAAMIMOHHASL CHCTEMa KOHTPOJS WM OICHKU
yCIIEBAEMOCTH CTYACHTOB. B OCHOBY OayuIbHO-PEUTHHTOBOM CHCTEMBI MOJIOKEHBI TPUHIIUIIBI, B
COOTBETCTBUU C KOTOPHIMH (DOPMHUPOBAHHE PEUTHHTa CTYIEHTAa OCYIIECTBISETCS B XOJE
TEKYIIETO, TPOMEXYTOUHOIO KOHTPOJIS U IPOMEKYTOUHOU aTTECTALUH 3HAHUM.
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Tabauua 6

baninsHO-pedTHHTOBas/ TPAAUITMOHHAS CUCTEMAa OLICHKH yCIIEBAEMOCTH CTYICHTOB

K3aMeH
IlIkana oneHHBaHUSA draamen/ . 3auer
3ayer ¢ OLEHKOI
85-100 OtiuuHO
70-84 Xopouo sauer
60-69 VY 10BIETBOPHUTENLHO
0-59 HeynosnersopurensHo He3aueT
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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 pe3ybTaToB 00yueHUs

Ko u HaumeHoBaHue
Kon u A Ouenka Ouenka Ouenka Ouenka
HAHMCHOBAHME HHIUKATOpA «HEYAOBJIETBOPHUTEIbHO»/«He «XOPOLIO0»/«3a4YTEHO» «OTITHYHO»/«3a4TEHO»
OCTHKCHHIS «YAOBJIETBOPHUTEIbHO»/«3a4TEHO» o o
KOMIIETeHIH A 3a4YTEHO» ° . . 70-84% ot max 85-100% ot max
I KOMIIeTe o . . 60-69% oT max peliTHHIroBoOk . . N .
MIOETCHIIHH 0-59% ot max pelTHHroBOM PeIiTHHI0BO OLCHKH PeTHHI0BOI OLCHKH
OLIEHKH KOHTPOJIsI
OLIEHKH KOHTPOJIsI KOHTPOJIs KOHTPOJIS
OIIK 1 HOIIK-1.1 He 3naeT meTonas! noctpoeHus 3HaeT METOAbI MOCTPOCHUS 3HaeT MeToIbl 3HaeT MeToIbl
Cnocoben [Monb3yercst MeTonamu 00paTUMBIX YepTexKeit 00paTHMBIX YepTexKeit MOCTPOCHHUS MOCTPOEHHST 00PaTUMBIX
pemars 3a1a4u KaueCTBEHHOTO U MIPOCTPAaHCTBEHHBIX 0OBEKTOB MIPOCTPAaHCTBEHHBIX 00BEKTOB, B o0paTHMBIX YepTexeil | yepTexeit
npodeCCHOHANBH | KOJIWYECTBEHHOTO OCHOBHBIE ITpaBUIIa O(OPMIICHHUSI | OTAEJIBHBIX CIy4asix 3aTPYyIHIETCS B | NPOCTPAHCTBEHHBIX NIPOCTPAHCTBEHHBIX
ol MOJEIMPOBAHUS yeptexeit mo ECK/I; conepxanue | onpeaencHuu CoaepkaHus pabounx U | 0OBEKTOB; COJACPKaHUE | OOBEKTOB; OCHOBHBIC
NIESITeTBHOCTH, OCHOBHBIX KOHCTPYKTOPCKO# cOOpPOYHBIX YepTeKeH, He Bceria 3CcKU3a, pabouero mpaBuiIa 0QPOPMIICHUS
TIPUMEHSS €CTECTBEHHOHAYTHBIX JOKYMCHTAITHH. MOJKET IMOHATH TEOMETPHIO ACTANH, gepTexa, coopounoro | weptexeit mo ECK/;
METOJIBI 3aKOHOB M3JENHs; HeJOCTATOYHO 3HACT gepTeka; BUABI collepKaHue
MOJIETTMPOBAHH, HOIIK-1.2 OCHOBHBIE IpaBmiIa oopmMiIeHHS COCIIITHEHUH KOHCTPYKTOPCKOM
He MokeT BBINOJHATDL YCKU3BI U o o
MaTematudeckor | [IpuMeHseT MeTOIbI . yeptexeit mo ECK/I. COCTaBHBIX YacTeit IOKYMEHTAIIH U3EITHU;
paboume yepTexKu eTanei ¢ ~
0 aHaIN3a, MaTeMaTHIECKOTO WcnrpITRIBaeT 3aTpyOHEHUS TIPH U3JICTHS; BHBI COCTUHCHHUN
HATyphl ¥ HA OCHOBE COOPOYHOTO .
€CTCCTBCHHOHAYY aHaliu3a, IpUHATHIC B BBIIIOJIHECHHH BBIITOJIHATH 3CKU30B 1 HEAO0CTAaTOYHO COCTaBHBIX 4aCTEH
yepTeka, He yMeeT IPUMEHSTh o .
HBIE U €CTECTBEHHOHAYYHBIX U LOPETHICCK e SHAMMS B paboumx yepTexeil qetaneil ¢ HaTypsl | yBEpEeHHO 3HaeT n3Jenus.
OOIIEMHKEHEPHBI | MHKEHEPHBIX 00J1acTsIX p o JIOITyCKaeT OMIMOKHU NPU YTCHUU OCHOBHBIE IIPaBHJIA CriocoOeH yBEepeHHO
MIPAKTUIECKOI CUTYaINH.
€ 3HaHUA HUOIIK-1.3 cOOPOYHOTO YepTekKa, MOKET odopmieHus BBITOJIHATE 3CKU3BI U
[IpumensieT B pelieHUn MPUMEHATh TEOPETUUECKNE 3HAHUS B yeprexeit mo ECKJI. paboune yepTexu

HpO(I)eCCI/IOHaJ'IBHLIX 3a1a4
CCTCCTBCHHOHAYYHBIC U
HWHXXCHCPHBIC 3HAHUA

He Bnaneer aneMeHTapHBIMU
npueMamu paboThl B
rpaduueckoii cpene Kommac 3]

MIPaKTHYECKOH CUTYaINH.

Brnaneer anemeHTapHBIMU IPHEMaMHU
paboThI B rpadudeckoit cpere
Kommnac 3]]

CriocoOeH BBITIOHSATD
3CKH3bI 1 paboune
YEepTEXH JIeTale C
HaTypbl ¥ Ha OCHOBE
cOOpOYHOTO YepTeKa,
JIOIyCKaeT
HE3HAUNTENbHBIE
OImUOKH pHU
pa3paboTke
KOHCTPYKTOPCKOM
JIOKYMEHTAIIHH.
Biageet HaBeIKaMu
paboTsl B
rpaduueckoii cpene
Kommnac 3/]

JieTayieil ¢ HaTyphl U Ha
OCHOBE COOPOYHOTO
yepTeka, NCTI0JIb30BATh
CTaH/APTHI ¥ APYTHE
HOPMAaTHBHBIE IOKYMEHTEI
pu pa3paboTke
TEXHUYECKOU
JIOKYMEHTAIIHH.
YBepeHHOo BiajeeT
HaBBIKaMHU pabOTHI B
rpadugecKoi cpeze
Kommnac 3/]
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6.1.1

7.2.1.

7.3.1.

7.3.2.

7.3.3.

7.3.4.

7.3.5.

7.3.6.

7.3.7.

7.3.8.

7.3.9.

YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUITJINHBI «MH)XEHEPHA A1
I'PA®UKA»

7.1. YueOHas quTepaTypa

NmxenepHas rpaduka: YueOnuk / A. A. Uekmapes. - 7-¢ uzf.,ctep. - M.: Beicur.ik., 2006. -
365 c. un. - Ilpun.: ¢.350-354.-IIpeam.yka3z.:c.356-359. - bubnuorp.: ¢.355. - ISBN 5-06-
003727-4

7.2. CnipaBo4Ho-0néMorpadguyeckas Jureparypa

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

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

[IpoekunoHHOE YepyeHHUe: y4eOHO-METOAUYEeCKOoe IOocoOMe i  CTYIEHTOB  BCEX
crienuanbHOCTEeH 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. MeTtoauueckoe mocodue ajsi CTYACHTOB JHEBHON W BedepHEl Gopm
Bcex cneuuansHocTer / HITY wum. P.E.AnekceeBa, Kad. "Umx.rpaduxa"; Cocr.:
T.B.Kupunossix, K.JI.Hepnotanosa, E.E.I'onuapenko,— H.HoBropox, 2018 -24 c.: ni.
Pe3nOb1. Kpenéxubsie uznenus. PazpéMuble coeanHeHus :Meroa.mocoOue aisi CTYIEHTOB
JHEBHOW U Beud.opmer  oOyuenuss Bcex cmeu. / HI'TYum.P.E.Anekceesa,
Kad."Umxk.rpadpuxa";  Cocrt.:E.E.I'onuapenko, T.B.Kupumnossix, K.JI.UepHoTtanona;
OtB.pen.K.JI.Yepnoranosa. - H.Hosropon : [b.u.], 2017. - 40c.: un. - Ipun.: ¢.32-39. -
bubmuorp.: c.40.

Hepasbsemuble coemnHeHUsT MeTOAMYECKOE MOCOOWE /Uil CTYICHTOB JHCBHOW M BEUYECpHEH
dopm Bcex crnenuanbHocTet / HI'TY um.P.E.AnekceeBa, Kad."Umx.rpaduka"; Cocrt.:
T.B.Kupunossix, K.JI.Hepnotanosa, H.Hosropoz, 2014 -16 c.: .

Ocku3bl U paboune yepTexu jAeraneil Meronuyeckoe mocodbue A CTYACHTOB THEBHOH U
BeuepHel ¢opm Bcex cnernuanbHoctei / HI'TY um.P.E.Anekceesa, Kad. "Wnx.rpaduxa';
Cocr.: T.B.Kupnmossix, K.JI.Hepnoranosa,— H.Hosropox, 2011 -32 c.: ni.

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

JletanupoBanue cOOPOYHOTO dYepTeka. YUueOHO-METOoIuYecKoe MmocoOue Ui CTYAEHTOB
WHXXEHEPHO-TEXHUYECKUX CIEIUATbHOCTeW THEBHOM M BedepHer ¢opm oOyuenus / HI'TY
uM.P.E.AnekceeBa, Kad."Unx.rpagpuka"; Coct.: T.B.Kupumnossix, E.E.I'onuapenko,
K.JI.Yepnotanosa- H.Hosropoz, 2020 -24 c.: ui.

WNmxenepnas rpaduka. CropaBouHoe 1ocoOHe [DIEKTpOHHBIE TEKCTOBBIE JaHHBIE]
:Yue6.mocobue / WM. 0. CkoGeneBa, M. A. Illupmosa, B. B. Kusspko ; HITY
uM.P.E.AnekceeBa. - H.Hosropona: [b.u.], 2013. - 126 c.: nin. - bubmuorp.: c.125. - ISBN 978-
5-502-00214-1:

Brimonnenue cOopouHoro yepreka. bonToBoe coenumHeHne MeTtoauueckoe mnocodue s
CTYJEHTOB JHEBHOW M BeduepHel (opm Bcex crneuuanbHocted / HI'TY um. P.E.Anekceesa,
Ka¢."Unx.rpagpuka"; Coct.: T.B.Kupmmnossix, M.JI. Myxuna, K.JIL.UepHoramoBa, —
H.Hogsropon, 2014 - 20 c.: ni.

7.4. MeToau4yeckue yKa3aHus, peKOMEHIAUMH U APyrue MaTepuaJibl K 3aHATUIM
MeTtoanueckue yka3zaHHs 10 BBIIOJIHEHUIO PaCUeTHO - rpaduyeckux 1 Ja00opaTOpHbIX paboT

no auctmiuinHe «mkeHepHas rpaduka» HaXoaaTes o azapecy: https://its.nntu.ru/2-
uncategorised/388-ucheba-inzh-grf

18


https://its.nntu.ru/2-uncategorised/388-ucheba-inzh-grf
https://its.nntu.ru/2-uncategorised/388-ucheba-inzh-grf

8. TH®OPMALMOHHOE OBECIIEYEHHUE JUCHUIIJINHbI «MHKEHEPHASI
I'PA®UKA»

YueOHbIH mporece Mo AUCHUIUIMHE 00ecriedeH He00X0IMMbIM KOMITJIEKTOM JINLEH3HOHHOTO U
CBOOOZHO pacIpoOCTPaHSAEMOro IMPOrPpaMMHOIO OOECHEeUYeHUs, B TOM 4YHCJIE OTE4YECTBEHHOIO
IPOM3BOACTBA (COCTaB MO ITUCHUIUIMHE onpenaeneH B HacTosmei PITJ] n momiexxur oOHOBICHNIO
py HEOOXOTUMOCTH).

[Tepeuenb MHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM IPUBEICH B TAOIUIIE 8.

Tabmuma 8
Ne HaumenoBanue O6C Ccepuika k 9BC
1 KoncynbraHt crynenra
2 Jlanb
3 IOpaiir
4 E-LIBRARY.ru
5 TNT-ebook https://www.tnt-ebook.ru/

[lepeyeHsb TUIICH3MOHHOTO M CBOOOJHO PACIpPOCTPAHSIEMOrO IMPOTPAMMHOIO OOCCIICUCHMS, B
TOM YHCJIE OTC€UESCTBEHHOIO IIPOM3BOICTBA HEOOXOUMOTO JJIsi OCBOCHHMS AUCIMILIAHBI IIPUBEICH
B TaOnuie 9.

Tabnuna 9
ITporpamMmMHOe oOecrieuecHue

IIporpammHoe o0ecnieuenne, MCNOJIb3yeMoe B IIporpammuoe odecnevyenne cCBOOOTHOTO
YHHBEpPCHTETE HA IOTOBOPHOIl OCHOBE pacnpocTpaHeHust

MicrosoftWindow Pro 10 (moxmucka | Adobe Acrobat Reader (FreeWare)
DreamSparkPremium, moroBop Ne0505/xMP ot | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
15.10 2018) reader.html

: . . OpenOffice (FreeWare)
Microsoft  Office  Professional Plus 2007 ] .
(nmensis Ne 42470655) https://www.openoffice.org/ru/4.1.10

Apache License 2.0
KOMITAC 3D- V21 Jluuensuonnoe cornairenue Ne
Hn-24-00076 ot 28.06.24

Ilepeuenn coBpeMeHHBIX NPOdeccCHOHANBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B Ttabmune 10 ykazan mnepedeHb TpOo(ecCHOHaNbHBIX 0a3 JaHHBIX U WH()OPMAIMOHHBIX
CIPABOYHBIX CHUCTEM, K KOTOPbIM obecriedeH AocTyn (yaaleHHbIH aoctym). JlaHHBIN mepeueHb
MOJJIEXKUT OOHOBIIEHHUIO B cOOTBETCTBUU ¢ TpeboBanuamu ®I'OC BO.

B nanHoM paznene MoryT ObITh IPUBEIEHBI PECYPChI (CCBUIKHM Ha CAThI), HA KOTOPHIX MOKHO
HalTH TOJIE3HYI0 U1 Kypca MH(OpPMalMIO, B T.4. CTATUCTHMUECKHUE WUJIM CIpPAaBOYHbIE JaHHBIE,
yueOHble MaTepHualibl, OHJIaiH KypChl U T. 1.

Tabnuua 10
IlepeueHb cOBpeMEHHBIX MPO(eCcCHOHANBHBIX 0a3 JaHHBIX U HH(POPMAIIMOHHBIX CIIPAaBOYHBIX
CUCTEM

HaumenoBanue
npo¢eccuoHaILHON 0a3bl JAHHBIX,
UH(POPMALMOHHO-CIIPABOYHOMI
CHUCTEMBI

Hoctyn k pecypcey (yaajeHHbIH 10CTyH
€ YKa3aHHeM CChLIKM/I0CTYI U3
JIOKAJIbHOM CeTH YHHBEPCUTETA)
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1 basa  mamHeIX  craHmaptoB  u | https://www.gost.ru/portal/gost

pernamenToB POCCTAHJIAPT //home/standarts
2 [Tepeuenp mnpodeccuonanbubix 0a3 | https://cyberpedia.su/21x47c0.html
JTAHHBIX u uH()OPMAITHOHHBIX

CIIPaBOYHBIX CUCTEM

9. OBPA3OBATEJIBHBIE PECYPCBI AJ151 UHBAJIMAOB U JIUII C OB3

B Tabmume 11 yka3aH mepedueHb O0Opa30BATEIBHBIX PECYpCOB, HUMEKIMUX (OPMBI,
aJanTUPOBAHHBIE K OTPAaHUYCHHUSIM HX 3JI0POBbs, a TAKKE CBEACHUS O HAIMYUU CICIHAIBHBIX
TEXHUYECKUX CPEJCTB OOyYEeHHs] KOJUICKTUBHOIO W WHAMBUAYAJIBHOTO TmOJb30BaHusA. [Ipu
3aMOTHCHUH TAOMUIIBI MOXET OBITh HCIIONh30BaHa WH(GOpPMAIMs, pa3MeEIIeHHAas B MOJpa3ielie
«/locTtymHas cpema» cnenuanu3upoBaHHOTO pasnena caiita  HITY  «CBenmenus 00
oOpasoBatenbHOM opranusaiui» https://www.nntu.ru/sveden/accenv/.

Tabmmma 11
OO6pa3zoBarenbHble pecypchl A1 UHBAIKUA0B U Jull ¢ OB3
Ne Ilepeuenb o0pa3oBaTeIbHBIX CeeleHHS 0 HAJTHYUM CHIEIUAIBHBIX
pecypcoB, NPUCIOCOOTeHHBIX 1JIA TEeXHHYECKHX CPEJCTB 00yUeHUs!
HCIOJIb30BAHUS HHBAJTHIAMH U KOJIJIEKTUBHOTO U HHIMBUAYAJIbHOI0
Junamu ¢ OB3 M0JIb30BAHUSA
1 | OBC «KoHCynbTaHT CTyJIeHTa» 03BYUYKa KHHT U yBeTHYeHHE mpudra
crenuaibHOe  MOOWJIBHOE — NPWIOKEHHE -
2 | OBC «Jlanb» CHUHTE3aTOp peYH, KOTOPBIA BOCIPOU3BOAUT
TEKCThI KHUT U MCHIO HAaBUTAIIUN
3 | ObC «¥OpaiiT» BepCHS JUIS CIIA00BUIAIITUX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE J1JIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUIIJIMHE
«MHKEHEPHASA I'PA®UKA»

VY4eOHble aynuTOpUM AJsl NMPOBEAEHHUS 3aHATUN Mo aucuuivinHe «MHkeHepHas rpadukar
OCHAIIIeHbl 000PY/I0BaHUEM U TEXHUUYECKUMHM CPeJICTBAMU 00yUEHHsI, COCTaB KOTOPBIX ONpeesieH
B JJAHHOM pa3Jele.

B Tabnuue 12 nepeuncneHs:

— yueOHbIEe ayAUTOPHUH AJIs IPOBEICHUS YUEOHbIX 3aHATUH, OCHALLIEHHbIE 000PYJOBaHUEM U
TEXHUUYECKUMHU CPEJICTBAMU O0yUYECHHUS;

— TIOMEIIEHUS AJISl CaMOCTOSITENIbHONW paboThl 00YUYaIOIIMXCsl, KOTOPBIE JOJIKHBI OCHAIEHBI
KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO MOAKIIOUEHUS K ceTH «HTepHeT» U obecrnieueHueM
JIOCTYTIA B 3JIEKTPOHHYIO MH(OpMamoHHO-00pa3oBaTenbHyto cpeny HI'TY.
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Tabmuma 12

OCHaH_IeHHOCTB ay,Z[I/ITopI/Iﬁ u HOMGH_ICHI/Iﬁ JJIA CaMOCTOSITEIbHOM paGOTbI CTYACHTOB IO JUCIHUIIIIMHC

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 6558 e HoyrOyk Lenovo noakito4eH K ceTu e Microsoft Windows 10 (moxmmcka DreamSpark Premium, gorosop Ne
yaeOHas ayAuTOpus s «MHTEpHET» U 00ECTIEUNBAET IOCTYT B 0509/KMP or 15.10.18);
CaMOCTOSATENBHOM paboThl, 3JIEKTPOHHYIO HH(POPMAITUOHHO- e Open Office 4.1.10 (cBoboaHOe T10, muniensus Apache License 2.0);
TIPOBE/ICHNUS 3aHATHH 00pa3oBaTENbHYIO CPEly YHUBEPCHUTETA; | o Dr.Web (c/m ZNFC-CR5D-5U3U- JKGP ot 20.05.2025 1o 30.05.2025);
HHHHBHH}’ML\I’{HX e KOMIUIEKT A€pEBSIHHBIX MOJEIIEH, e KOMIIAC 3D- V21 JIunteaznonnoe cornamenue Ne Hrr-24-00076 ot
KOHCYJIbTAIlNH, BaJIMKOB ¢ pe3b00H, y3710B Kpah; 28.06.24
r. Hmwxani Hosropoz, e  KOMIIEKT METOANYECKUX YKA3AHUIM,
Kazanckoe mr., 12 MTOCOOH, CIIPaBOYHHUKOB
CaMOCTOSITETTHHON pabOTHI
Ha kadenpe U

2 6554, 6557 o [Ipoekrop Accer — lur; ¢ Microsoft Windows 10 (moamucka DreamSpark Premium, gorosop Ne
y4eOHas ayIuTopus st o [IK Ha 0aze Intel Core i5-9400F 2.9 0509/KMP ot 15.10.18);
HPOBEICHUS 3aHATHH I'Tu, 8 I'6 O3Y, NVIDEA GTX 1050ti, | e Open Office 4.1.10 (cBo6oanoe 110, munensus Apache License 2.0);
JICKIIMOHHOT 0, 1 T6 HDD, monuTop 27°; e Dr.Web (c/n ZNFC-CR5D-5U3U- JKGP ot 20.05.2025 g0 30.05.2025);
NPaKTHICCKUX 3aHATHIH, e Dxkpan — | mrt.; e KOMIIAC 3D- V21 JIuniensznonnoe coriamenue Ne Hir-24-00076 ot
TPYIIIOBBIX 1 Ha6op yue6Ho-Harmsaubix 11K 28.06.24
WHHBATyaTbHBIX MOJIKJIFOUeH K ceT «HTepHe™» 1
KOHCYJIBTAIMH, TEKyIIEro 00eCIeunBaeT JOCTYII B SJICKTPOHHYIO
KOHTPOJIA 1 nH(OPMAITMOHHO-00pa30BaTEIHHYIO
MPOMEKYTOUHOU Cpelly YHUBEPCHUTETA
arrecranuy; r. Huokuuit
Hosropog, Kazanckoe 1.,
12

4 6340 » Paboumx mect nmpemnonasarens — 1; e Microsoft Windows 10 (mognucka DreamSpark Premium, gorosop Ne

yueOHas ayIuTOpHs AJs
NpoBeIeHHS J1a00PaTOPHBIX

» Pabounx mect cTynenTta — 12
I1K na 6a3e Intel Core i5-9400F 2.9 I'T'w, 8

0509/KMP ot 15.10.18);
Open Office 4.1.10 (cBo6oxnoe [10, muniensus Apache License 2.0);
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3aHSATUHN TPYIIOBHIX U
TEKYIIETO KOHTPOJIS U
MPOMEKYTOUYHOMN
arTecTtauuy; r. Hwkuuit
Hosropon, Kazanckoe 1.,
12

I'6 O3Y, NVIDEA GTX 1050ti, 1 To
HDD, monuTop 21.5% — 12 mir.
» Jlocka MapkepHas — 11urT.

Dr.Web (c/u ZNFC-CR5D-5U3U- JKGP ot 20.05.2025 mo 30.05.2025);
KOMIIAC 3D- V21 JIuuensunonnoe cornamenre Ne Hi-24-00076 ot
28.06.24

6341
ydeOHas ayiuTOpus JJis
MIPOBEICHUS JTA00PATOPHBIX
3aHSITHAN TPYIIIOBBIX H
TEKYIIEro KOHTPOIS U
MPOMEKYTOUHOMN
arrectanuy; r. Hmwkumit

Hogsropon, Kazauckoe 1.,
12

» Paboumx mect mpenonasarens — 1;

» Pabounx mect cTymenta — 12

IIK na 6a3e Intel Core 15-9400F 2.9 I'T'11, 8
I'6 O3Y, NVIDEA GTX 1050ti, 1 T6
HDD, monutop 21.5 — 12 .

» Jlocka MapkepHas — 11urT.

Microsoft Windows 10 (moamucka DreamSpark Premium, morosop Ne
0509/KMP or 15.10.18);

Open Office 4.1.10 (cBobonnoe I10, munensus Apache License 2.0);
Dr.Web (c/u ZNFC-CR5D-5U3U- JKGP ot 20.05.2025 mo 30.05.2025);
KOMIIAC 3D- V21 Jlunensuonnoe cornamenue Ne Hi-24-00076 ot
28.06.24
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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

JucuumuiiHa peanu3yercsl MOCPeACTBOM MPOBEACHUSI KOHTAKTHON paboThl ¢ 00yYarOIUMHUCS
(BKJItOUasi TPOBEJICHHE TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH), CAMOCTOSATENIbHOW paboThI
00y4aromuxcst U IPOMEXYTOUHOM aTTeCTal|H.

JUisd OLleHKM 3HaHWH, YMEHMH, HaBBIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMH IO
JUCLHUIUIMHE TIPETNoJaBaTelb MOXKET MPUMEHATh OAIbHO-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 Oannamu. CTyaeHTaM,
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 IPOXOXACHHUS IPOMEXKYTOUHOM AaTTeCTAllMd BBICTABISAETCS OLIEHKAa B
COOTBETCTBUU CO IIKAJION OLEHKH PE3YJIbTaTOB OCBOCHUS JUCLUIUINHBI.

PesyiabraTr 00ydyeHusi cumrTaercsi c¢(pOPMHPOBAHHBIM Ha MOBBINIEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIEpKaHUE Kypca OCBOEHO MOJHOCThIO. [IpH yCcTHBIX coOeceOBaHUsAX CTYIEHT
MCUEPIIBIBAOIIE, TTOCIEIOBATEIBHO, YETKO U JIOTUYECKU HM3JIaraeT y4eOHbI MaTepuall; CBOOOIHO
CIpPAaBIJIETCA C 3aJayaMM, BOIIPOCAMH W JAPYTMMHU BHJAMHU 3aJaHHM, HCIOJIB3YyeT B OTBETE
JIOTIOJTHUTEIBHBIN MaTepual. Bce mpemycMoTpeHHble pabodeld y4eOHOW MporpaMMoi 3aaHus
BBIOJIHEHBl B COOTBETCTBUM C YCTAaHOBJIEHHBIMH TpeOOBaHMAMHU, CTYIEHT CHOCOOEH
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YNbTaThl, IMPOSBISAET CAMOCTOSATEIBHOCTh IIPU BBIITOJIHEHUU
3aJlaHni.

Pesynbrar 00ydyeHuss cuMTaercsi C(POPMHPOBAHHBIM Ha IMOPOIrOBOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEPKAHUE Kypca OCBOCHO MOJHOCTBIO. [IpH yCTHBIX cOOEceOBaHUAX CTYIEHT
II0CJIEI0BATENIbHO, YETKO M JIOTUYECKU CTPOMHO M3iaraeT yuyeOHbI Marepuai; CIpaBiIeTcs C
3aJauaMy, BOIPOCAMHM M JPYIMMH BHJAMH 33/1aHUM, TPeOyIOIIMX NPUMEHEHUS 3HAHU;, BCe
NpPeIyCMOTpEHHBIE pabodell yyeOHOM MporpaMMoi 3aJaHusl BBIOJHEHbI B COOTBETCTBUHU C
YCTaHOBJIEHHBIMU TPEOOBAHUSAMHU, CTYAEHT CIIOCOOEH aHAIU3UPOBATh IOJIYUYEHHBIE PE3YNIbTaThI;
IIPOSIBIISIET CAMOCTOATEIBLHOCTD IIPH BBIIIOJHEHUH 3a/1aHUN

Pe3yabTar 00y4yeHusi cuutaercss Hec(OPMHPOBAHHBIM, €CJIM CTYJIEHT NPH BBINOJHECHUU
3aJaHUi He JAEMOHCTPHUpYET 3HaHUM y4eOHOro Marepuala, JOIycKaeT OIIMOKH, HEYBEpEeHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINOJIHSAET 33JaHMs, HE JIEMOHCTPUPYET HEOOXOAUMBIX YMEHHH,
Ka4eCTBO BBIITOJHEHHBIX 3a/laHUI HE COOTBETCTBYET YCTAaHOBJIECHHBIM TPeOOBaHMUSAM, KAUYECTBO UX
BBITMIOJTHEHUSI OIICHEHO YHUCJIOM OajIoB HUXKE TPEX MO OLEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JI0TIOPOrOBOMY YPOBHIO.

11.2. MeToauuecKkue YKazaHusd 1Mo OCBOCHUIO NUCHUIIJIMHBI HA IMIPAKTHYC€CKHUX
3aAHATHUAX

IIpakTHueckue 3aHATHS MPOBOAATCS B COCTaBE aKAaJIEMHUYECKOW I'PYIIIBI C pa3AelICHHEM Ha
HOJTPYIIBI B CIIEHUATM3UPOBAHHBIX ayTUTOPHIX Kad. «HxkeHepHas rpadukay.
[IpakTrueckue 3aHATHS SBISIOTCS CPEIHUM 3BEHOM MEXIY YIIyOJIEeHHOW TEOPETHYECKOM
paboToil 00yUaroIMXCs Ha JIEKIUAX U IPUMEHEHUEM 3HAaHUN Ha MPAaKTHKE.
CopepxaHue MpakTUYECKUX paboT COCTaBIISIIOT:
— H3yYEHHUE TEOPETUYECKHUX OCHOB IOCTPOEHUS YepTeka, OOIIMX IMpaBHUIIaX BBITOJHEHUS
YepTeKen;
— M3y4YeHHe HOPMATHUBHBIX JJOKYMEHTOB U clipaBouHbIX MaTepuanoB ECKJI;
— pelIeHHe 3aJ]a4 pa3Horo pojia: pacyeT U BHIOOP Nr€OMETPUUECKHUX TapaMeTPOB;
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— COCTaBJICHHE KOHCTPYKTOPCKOM M TEXHUUYECKOU JOKYMEHTAI[UU TPOU3BOICTBA U JIp.
[Topsinok npoBeaeHUs MPAKTUYECKOTO 3aHATHS:

1. BBoHast yactsb:

— BXOJIHOM KOHTPOJIb NOJATOTOBKH CTYJIEHTA: YCTHBIM OIPOC UIIM TECTOBBIM KOHTPOJIb;

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

2. OCHOBHasl 4acTh:

— BBINOJHEHUE CTYIEHTOM 3a/IaHUs 110 MIPEAJIOKEHHOU TEME;

— KOHCYJIbTAllUH IIPENoAaBaTesl BO BPEMsI BBINOJHEHUS 3a1aHMS.

3. 3aKIrounTeNbHAS YacTh:

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

— 3aKITIOYUTENBHBIA 3Tan (TIOJBEJCHHEC HWTOTOB BBIMOJHEHUS YYeOHBIX 3aaad, pazdop
JOTIYIIEHHBIX OIIMOOK U BBISABICHUE HUX MPHYMH, COOOIICHHE PE3yJIbTaTOB PabOTHI KaXKIOTO
CTYZI€HTa, OOBSBICHUE O TOM, YTO HEOOXOIUMO OBTOPUTH K CIEIYIOMIEMY 3aHSITHIO).
Texkymuil KOHTpPOJIb CTYJEHTOB 3aKJIOUYaeTCs B BBINOJIHEHUM TECTOBBIX 3aJaHUN 10

IPOHJEHHOMY MaTepuany (B TedeHMe 15 MHMH B Hayale NpPaKTHUUECKHUX 3aHITHH), a TaKxKe
MPOBEJICHUH KOHTPOJIBHBIX padoT.

[Ipyu nOpoMexKyTOYHOM KOHTPOJIE IIUPOKO HCIHOIB3YIOTCS 3JICKTPOHHBIE TECThI IO
JTUCIUILIMHE, pa3paboTanHble Ha kadeape. [Ipu moAroToBke K TEKyIIEMY M MPOMEKYTOUHOMY
KOHTPOJIIO (3a4eTaM) CTYACHT pacmojiaraeT ydeOHbIMH rmocoOusimu mon 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 3aHATHS MPOBOASATCS B COCTaBE aKaJeMHUYECKOW TPYIIBI C pa3/ieJieHHEeM 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 Yri1yOJIeHHON TeopeTHuecKoi paboToi oOyyaromuxcs Ha JEKIUSIX, CEeMUHapax U
NpPUMEHEHHEM 3HaHWW Ha mnpakTuke. [loaroroBky k Kaxkaoil sabopaTopHOW paboTe CTYAEHT
JOJDKEH HadaTh C O3HAKOMIIEHHMsS C IUIAHOM 3aHATHUS, KOTOPBIM OTpa)kaeT COAECpKaHHUE
MPEIJI0KEHHON TEMBI.

[Topsimok mpoBeieHus 1Ta00PaTOPHOTO 3aHATHSA:

1. BBoHast yacTsb:

— BXOJHOM KOHTPOJIb OJATOTOBKU CTYZEHTA (YCTHBIM OIIPOC I TECTOBBII KOHTPOJIB);

— BBOJAHBIM WHCTPYKTaX (HallOMHHAHUE OTJAENbHBIX TOJOXKEHUH 1O  TEXHUKE
0€30MacHOCTH, 3HAKOMCTBO CTYIEHTOB C COJAEpXKaHHEM NpPEACTOsAleld padoThl, aHAIN3
3aJaHusl, TI0Ka3 CHOCOOOB BBIMOJIHEHUS OTAEIbHBIX OINEpalui, MNpeaynpexaeHue o
BO3MOJKHBIX OITHOKAX).

2. OCHOBHasl 4acCTh:

— TIPOBENIEHUE CTYACHTOM JJabOpaTOpHOM pabOTHI,

— TEeKYUIUI MHCTPYKTaX, MOBTOPHBIN MMOKa3 UM pa3bsCHEHUSI.

3. 3aKIrounTeNbHAS YaCTh:

— odopmiieHHEe OTYeTa O BBIMOJHEHUH 3a/laHUsl B BUJAE pacledaTku 3JIEKTPOHHOTO
rpau4ecKoro JOKyMEHTa;

— 3aKJIIOYUTENbHBIM WHCTPYKTaX (MO/BEIEHHWE HUTOTOB BBIIIOJIHEHUS Y4YeOHBIX 3a/ad,
pa300op JOMYIIEHHBIX OMIMOOK M BBISBICHHE MX NPUYMH, COOOIIEHHE pPEe3ylbTaTOB pPabOTHI
KaXJI0OT0 CTYyJIeHTa, OOBSIBIEHHE O TOM, 4YTO HEOOXOJUMO MOBTOPUTH K CIEAYIOIIEMY
3aHATHUIO).
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[Tpu onleHUBaHUM Ta0OPATOPHBIX pabOT YUUTHIBAETCS CIEAYIOLIEE:

— KauecTBO BBIMOJHEHUS SKCIEPUMEHTAIBHO-TIPAKTUYECKOW YacTh paboThl U CTENEHb

COOTBETCTBUS PE3yIbTaTOB pabOTHI 33JaHHBIM TPEOOBAHHSIM;

— KaudecTBO 0(hopMIIEHHUS OTYETa Mo padoTe;
— KauecTBO YCTHBIX OTBETOB Ha KOHTPOJbHBIE BOIPOCHI IIPH 3aIIUTE PaOOTHI.

Texymuii KOHTPOJb CTYACHTOB 3aK/IIOYAaeTCs B BBINOJIHEHUHM TECTOBBIX 3aJaHUH 110
MPOMICHHOMY Martepuaiy (B TeueHue 15 MUHYT B Hauaje MPAaKTHUYECKOTO 3aHSTHs), a TaKXKe B
MPOBEJICHIUHN KOHTPOJIBHBIX padoT.

[Ipy DOpPOMEXYTOUHOM KOHTPOJE UIMPOKO HCIHOJB3YIOTCS 3JEKTPOHHBIE TECTHI 110
JTUCIUILIMHE, pa3paboTaHHble Ha kadenpe. [Ipu moAroroBke K TEKylIeMy M MPOMEKYTOYHOMY
KOHTPOJIO (3K3aMEeHY) CTYACHT pacrojaraetT y4eOHbME Tocobusmu moj rpudamu YMO By30B
P®, VYuyenoro coera HI'TY, BemymennsiMu Ha Kadenpe B pasHbie roapl. Dopmoit
IIPOMEXKYTOUHOM aTTECTAllUU SBJISAETCS IK3AMEH.

11.4. MeToauyeckue yKa3aHUs M0 CAMOCTOSITeIbHOM padoTe 00y4arOIMuXCcst

[lenbto caMOCTOSITETLHONH pabOTHI CTYJCHTOB SIBISICTCS OBJaJicHUE (yHIaMEHTAIbHBIMU
3HAHUSIMH, TIPOPECCHOHATBHBIMA YMEHUSMHU U HABBIKAMH JICATEIHHOCTH IO MPO(HITIO, OMBITOM
TBOPUYECKOHM, HCCleoBaTenbcKoil  gesTenbHocTH. CamocrosiTenbHas paboTa  CTYIEHTOB
CIIOCOOCTBYET  Pa3BUTHIO CAMOCTOSITCIILHOCTH, OTBETCTBCHHOCTH W  OPraHW30BAHHOCTH,
TBOPYECKOTO IMOAX0/Ia K PEIICHUIO MPo0ieM y4eOHOro U pOodeCCHOHATBHOTO YPOBHSI.

[Ipu BBIMOTHEHWW 3aJaHUN I CAMOCTOATEIBHOM padOThl PEKOMEHIAYeTCs MpopadoTKa
MaTEepHaJIOB JICKIMH 10 KaXKIOW MPOHJICHHOW TeMe, a TaKKe HW3Y4YCHHUE PEKOMEHIyeMOu
JTUTEPATypBhI, TPEICTABICHHON B pa3jene 6.

[Mpu w3ydeHun nuctmIuimHbl «MHX)XEHEepHas rpaduKay caMOCTOSITEIbHONH paboTe CTYIEHTOB
ynensieTcsi ocoboe BHUMaHKUE U OTBOIUTCS 51 gac.

B ydeOHOM mporiecce NMpPUMEHSETCS JIBa BHJA CAMOCTOSITEILHOW pabOThI: ayJUTOpHAas W
BHEAYIUTOPHASI.

AyIuTOpHas CaMOCTOSTENIbHAsT padoTa BBINOJHACTCS HAa Y4YEOHBIX 3aHATHAX O]
HETIOCPE/ICTBEHHBIM PYKOBOJICTBOM IPETIOIaBATEIIS U IO €T0 33JIaHUIO.

BHeaynutopHas caMocTosTenbHas paboTa  BBIONHSETCS CTYIAEHTOM IO  3aJaHHIo0
IperoaaBaresis, Ho 0e3 ero HeImoCPeICTBEHHOTO YIaCTHsl.

OCHOBHBIMU BHJIaMU CaMOCTOSITEIbHOM pPabOTHl CTYAEHTOB 0O€3 ydacTHs MpernojaBaTenei
SIBIISTFOTCSL:

1) uHIMBUAYaIbHBIC 3aHATUS (JIOMAIITHUE 3aHSATHS ):

— (QopmupoBaHue U yCBOEHHUE COAEPKAHMS KOHCIIEKTa JIEKIUN Ha 0a3e peKOMEHI0BaHHOM
mperojaBaresieM YIeOHOH JTMTepaTyphl, BKIIIOUas HHPOPMAITMOHHBIE 00pa30BaTeIbHBIC PECYpPCHI
(97EeKTpOHHBIE YUSOHUKH, DTIEKTPOHHBIE OUOINOTEKH U JIp.);

— TIOJITOTOBKA K JJaOOpaTOpHBIM paboTam, uX 0(hOpMIICHHUE;

— BBINIOJIHGHUE 33JaHUH B BHUJIEC PEHICHUS OTICIBHBIX 3a/Jad, TPOBEACHHS pPACUCTHO-
rpaduUecKuX ¥ HHIUBUIAYATBHBIX PA0OOT IO OTIEIBHBIM pa3iesiaM TUCIUTUTHHEI;

— TEKYIIMI CaMOKOHTPOJIb U KOHTPOJIb YCIIEBAEMOCTH Ha 0a3e IeKTPOHHBIX TECTOB;

2) mony4eHre KOHCYIbTallMil JUId Pa3bsCHEHWH IO BOMpPOCAM HW3y4aeMOMW JWCHMUIUTHHBI IO
JIIEKTPOHHOM IEPEITUCKE.

OCHOBHBIMH BHJIaMH CaMOCTOSITEIBHONW pabOThI CTYACHTOB C YY4acTHEM IperojiaBaTeiei
SIBIISTFOTCSL:

— TEKYIIHWe KOHCYJIbTAIUH;

— mpueM u paz0op 3a7aHuil (B 4achl MPAKTUUYECKUX 3aHITHH );

— TIPHEM H 3alUTa JabopaTOpPHBIX padoT.
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[Ipy TOATrOTOBKE K AayAUTOPHBIM 3aHATHUSM CTyJIEHTaAM HEOO0XOJUMO MpopadboTaTh U
MOBTOPUTHh MPONACHHBIN MaTepuai, peUIUTh yKa3aHHBIC MpEnojiaBaTeleM 3aJaud M0 TeKyllen
TeMe, BBIIIOJIHUTH 33JJaHHbIC TPadUIeCKUE paOOTHI.

Jis  ycmemrHoro BBINOJIHEHUS TMPAKTUYECKUX U JaOOpaTOpHBIX pabOT CTYAEHT 110
CTYJIEHYECKOMY OWJIETY MOXET B35Th Ha Kadeape COOTBETCTBYIOIIME METOIWYECKUE YKa3aHWS,
KOTOpBIE Tak)Ke NPEJCTABICHbI B JJIEKTPOHHOM BHUJIE Ha CepBepe yHHUBEpcuUTeTa. |eKyIiuii
KOHTPOJIb TPOU3BOAMUTCS TMEPUOJAMYECKH B MPOILIECCE U3YUYEHUS AUCLHUIUIMHBI U BBITTOJIHEHUS
CaMOCTOSITENIbHBIX Pa0OT (TECThI, KOHTPOJBHBIN OMPOC, KOHTPOJIbHAs padboTa).

[Ipy nOpPOMEKYTOUYHOM KOHTPOJE IIUPOKO MCHOJB3YIOTCS DJIEKTPOHHBIE TECTHl IIO
JTUCIUILIMHE, pa3paboraHHble Ha Kadenpe. [Ipu moaroToBke K TEKylIeMy M MPOMEKYTOYHOMY
KOHTPOJTIO (3K3aMEHY) CTYACHT pacrojiaraet y4eOHbIMU mocoOusimu moxa rpudamu YMO By30B
P®, Yyenoro coBera HI'TY, BeimynieHHbIME Ha Kadeape B pa3HbIe TOIbI.

11.5. MeTtoanueckue ykasanus AJs1 BbinoJiHeHuss PI'P

Ienamu BeimonHenuss PI'P sBnsercs pa3BuTue y CTylIEHTa 3HAHUN, YMEHUH M HAaBBIKOB,
HEOOXOJUMBIX ISl MOpOroBoro ypoBHs ocBoeHus kommnereHuuun OIIK-1, cnocoGcTByrommx
LeJICHAIIpaBI€HHOMY  (OPMUPOBAHUIO IPOCTPAHCTBEHHBIX MPEJCTABICHUNH U  Pa3BUTHUIO
IPOCTPAHCTBEHHOI'O0 BOOOPAXEHUs, MPUOOPETECHUIO HABBIKOB YTEHUS W IOCTPOEHHS UYepTEeXeH,
r€OMETPUYECKOr0 KOHCTPYHUPOBAHMS.

KoMIuIeKT TUIIOBBIX 3aaHuil sl pacueTHO-Tpapuueckoi paboThI.

3amaua 1 — [Ipoeknmonnoe uepuenue (Buapl. Paspessl nmpocteie. Pa3pessr cinoxxubie. CeueHus).
3anava 2— Hanecenue pa3mepos.

3amaua.3 — Coenunenus neraneit (Pe3pobl. Coenuaenune 6onroBoe. CoeuHEeHNE IITOHOYHOE);
3amaua.4 — Dcku3bl U paboume yepTexu aeraneit (DCKu3 BTYIKUA. DCKU3 MITYIIEPA).

Bagaya 5 — Urtenue u jaetanupoBaHue cOopouHoro yeprexa (Pabouuit deprex BTyaku\Baia).
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12. OEHOYHBIE CPEACTBA JJIA KOHTPOJISA OCBOEHUA JUCHUIIVIMHBI «MH)KEHEPHAS 'PA®UKA»

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

IIpakTnyeckue 3aHATHSA

JlaGopaTopHble 3aHATHS

CamocrosiTeabHasi padoTa

Homep | HaumenoBanue | ®opmupyembl
pasaen pasaena ¢ IIpoueaypa HaunmenoBanue IIpouenypa HanmenoBanue Mpouenypa HaunmenoBanue
a AMCHHILTHHET KOMIETEHIMM |\ enuBannst | OHEHOYHBIX CpeAcTB OlLlCHMBaHUA OLICHOYHBIX CPEICTB OueﬂzBaHH OLICHOYHBIX CPEeICTB
1 WNuxenepHas OIIK-1 Bemmonnenue | Tectsl: «®opmarsl. | Beinonnenue Otyetsl 1o naboparopHbM | Beimonnenune | Komrutektsl  3amaHuit
rpaduka TECTOBBIX Macmtabel.  Jluauu. | nabopatopHbIx paboram; PI'P 10 BapUaHTaM,
3aIaHUI; Buns», «Paspessi», | pador; 3amaHus s KOHTPOJIBHBIX PI'P «lIpoeknmonHoe
Brmmonnenne | «CeueHus», Beinonnenue pabor: BbImONHeHHe 2D uepuenue. HaneceHnue
KOHTponbHBl | «HaHeceHne KOHTPOJIBHBIX MOJEeNn JleTanu u pa3MepoB.
X 3aaHUH pa3mepoB», «Pe3pObl. | 3amanHuii HaHECEHUE pa3MepoB; CoenuHeHns AeTanei.
Pe3pboBbIe pe3b0OBEIE COCTUHEHHUS; Ockm3pl U paboune
COCIUHEHUS; dbopMupoBanue YEPTEXKHU JeTaNeh»
3ananus JUIs TBEPAOTENBHON MOJAEIH MO

KOHTPOJIHBIX padoT

HarJsi AHOMY I/1306pa>KeHI/IIO

27




TunoBble KOHTPOJBHBIC, TECTOBBIC 3a/laHWs, HEOOXOAMMBIE NJsi OLIEHKH 3HAHWUW, YMEHUH,
HaBBIKOB M ONBITa B XOJE TEKYIIETO KOHTPOJS YCIEBAEMOCTH MPOMUCAHBI B IOKyMeHTe «DOHI
OIICHOYHBIX cpeAcTB 1o aucuuiimHe «WmkenepHas rpaduka». TumoBeie 3amaHus K
MPAKTUYECKUM 3aHSATHUSM, TUIIOBBIC 3a/IaHMsI JIS JTAOOPATOPHBIX padOT TakKe omucaHbl B «DoH/T
OIICHOYHBIX CPEJICTB M0 quciuIuinae «MHKkeHepHas rpadukay.

KommiekT O1eHOYHBIX CpeACTB sIBIsAeTCS HeoThemsieMoll dacTthio POC M XpaHUTCS Ha
kadenpe «mxenepnas rpaduxa.

Texkymuit KOHTPOJIb OCYIIECTBISETCS M0 BCEM BHAAM YYEOHOTrO MpoIecca: TeCTUPOBAHUE TI0
TeMaM JICKIIMOHHBIX 3aHATHH, PEIICHHE MPAKTUYECKUX 3a/ay, pacdeTHO-rpaduyeckue pabdoThl,
KOHTPOJIbHBIC PAOOTHI.

KoHTposbHBIE BOIIPOCHL:

1.  Yro ompenenser ¢popmaT amcTa YepTeka U Kakue (HopMaThl JUCTOB YCTAHOBIICHBI JUIS
yepTexen?

2. Kakue nmMHHH UCTIONB3YIOT Ha YepTekax?

3. Uro Takoe BUJ, KaKHe BUJIbl HA3bIBAIOTCS OCHOBHBIMH M KaKO€ N300pakeHUE Ha YepTeKe
BBIOMpAETCS B KA4eCTBE TIIABHOTO?

4. Yro Takoe paspe3? Kakue ObIBAlOT pa3pe3bl B 3aBUCUMOCTH OT YHCIA CEKYIIMX
IJI0CKOCTEM?

5. Kak nonpasnenstoT CiioKHbIE pa3pe3bl B 3aBUCUMOCTH OT B3aUMHOIO PaCIIOJIOKEHUS
CEKYIIUX IUIOCKOCTEN?

6. Kakue npuMeHSIOT ceueHHs B 3aBUCMOCTH OT XapaKTepa BHIMOJIHEHUS UX HA YepTexkKe U
YeM OTIMYAETCS N300pakeHUs] KOHTYPOB CEUEHU?

7. B kakux eIuHMIIAaX yKa3bIBalOT JIMHEHHBIE pa3Mepbl Ha uepTexe?

8. Uem omiMyaercs HAaHECEHHE Pa3MepOB (HACOK, UMEIOIINX Pa3HbIE YIIIbI?

9.  Yro Ha3bIBAIOT U KaK ONPEIEIISAIOT IIEPOXOBATOCTh TOBEPXHOCTU?

10. Kak pacronararotT 0003Ha4eHHE MIEPOXOBATOCTH MOBEPXHOCTH HA YEPTEXKE ACTAIN?

11. Kakue ycTaHOBJEHbI MpaBWia H300pa’keHHsI pe3bObl M UYTO OTHOCAT K 3JEMEHTaM
pe3bobI?

12. Kakwue pe3b00BbIC JIeTaTl OTHOCAT K KPETIe)KHBIM?

13. Kakue coeiuHEHUS OTHOCST K HEPa3beMHBIM?

14. Yo Ha3BIBAIOT ETAJIBIO U YEM OTJIMYAETCS YePTEX JeTalu OT ICKU3a?

15. Yro Ha3bIBaIOT crielM(pUKAIIMECH U3IETHs?

16. Yto momkeH conepkaTb COOPOUHBIN yepTex?

17. Yro Takoe reomeTpuyueckas Moaeb?

18. Bwuapl reomMeTpudecKux Mojeneil.

19. Yo Takoe "OyieBBl TEOPETUKO-MHOKECTBEHHBIE orepanuu’"?

20. Crnoco0bl co3aHus TBEPAOTEIBHON MOJIENH.

Tabnuma 14
PeriiaMeHT nipoBeIcHHSI POMEKYTOTHOM aTTeCcTaIlliu B (hopMe KOMITBIOTEPHOTO TECTUPOBAHUS
Kou-Bo 3aganuii B OaHke Kon-Bo 3amanuii, mpeabsaBasieMbIx Bpewms Ha TecTupoBanue,
BOTIPOCOB CTYJCHTY MMH.
He MeHee 80 5 2,5 MUH.
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