MHUHOBPHAYKHU POCCHUHA
(denepanbHOe rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BBICIIET0 00pa30BaHUsI

«Huxeropoackuii rocyapcTBeHHbIN TeXHUYECKUI YHUBEPCUTET
uM. P.E. Aunexceea» (HI'TY)

OO0pazoBaTeTbHO-HAYIHBI HHCTHTYT (PU3NKO-XUMHUICCKUX TEXHOJIOTHH 1
matepuanopenetus (MOXTuM)

YTBEPXIAIO:
Gy e JMpPEKTOp UHCTUTYTA:
Marnynesuu K.B.

uy A
Oeficraurenen  c25.06.25 10 18.09.26

18.02.2025 T.

PABOYASA ITPOTPAMMA JIUCIHHUAIIJIMHBI
b1.5.17 UmxenepHas rpaduka

JJIA ITIOATOTOBKH 6aKaﬂaBp0B

Hampasnenne noarorosku:_ 22.03.02 «Mertamryprus»

Hanpasnennocts: "IIpoueccel u arperatsl Mmetamutypruu"

®dopma o0yueHHs: 3a04Hast

['ox nayana noaroroBku: 2025

Brinyckatomiast kageapa: Metanypruueckue TexHosioruu u odopynosanue (MTO)
Kadenpa-pazpadotunk: Mnxenepnas rpaduxa (UI')

O6wem nuctunausbl: 180 vac/5 3.e

[TpomesxyTouHas arTecTalus: FK3aMeH

Paspaborunk(u): [Torogun E.B. cT. mpenogaBatens

Hwxnwnit Hosropox 2025



PaGouass mnporpamma JuCHMIUIMHBI pa3paboTaHa B cooTBeTcTBUM ¢ DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHaapToM Bbicuiero odpasosanus (PI'OC BO 3++) no
HanpasjieHuto  noaroroBku  22.03.02 «Metawnyprus»,  YTBEp)KJIEHHOIO  IPUKa30M
MUNHOBPHAYKHN POCCHUM ot 02.06.2020r. Ne 702 Ha ocHOBaHMM Yy4eOHOTO TIUIaHA
npuastoro YMC HI'TY nportokon Ne 7 ot 19.12.2024r.

Pabouas nmporpamma ogoOpena Ha 3aceganuu kadenpsl mporokos Ne 6 ot 10.02.2025 r.

3aB. kadenpoii: k.1.H, goueHt, YepHoranona K.JI.

MOANHUCH
IIporpamma pekOMEH0BaHA K YTBEPKAECHUIO yueHbIM coBeToM DX TuM
nporokoi Ne 5 ot 11.02.2025

Pabouas nporpamma 3apeructpupoana B YMYVY peructparnmonnsiit Ne 22.03.02-0-17

Havansank MeTonuueckoro otaena MO E.I'. CeBprokoBa

3aBenyromias otnenaom komiuiekroBanus HTh H.N. KabGanuna




COJEPKAHUE

1. IEJH U 3AJAYU OCBOEHUS JUCHUIIJIMHBI « MH)KEHEPHASI TPA®UKA» ..o, 4

2. MECTO JUCHUILIUHBI «(MH)KEHEPHASI TPA®UKA» B CTPYKTYPE OBPA30OBATEJBHOM
TTPOT PAMMBI ... e bbb 4

3. KOMIETEHIMU OBYYAIOIIETOCs1, ®OPMHUPYEMBIE B PE3YJIBbTATE OCBOEHUS
JUCHUIIIMHBI «<MHKEHEPHAS TPAGUKAY ... 4

4. NEPEYEHb IINIAHUPYEMBIX PE3YJbTATOB OBYUEHMUS 1O JUCHUIIJIUHE
«MHXXEHEPHAS TPA®UKA», COOTHECEHHBIX C INTAHUPYEMbBbIMHU PE3YJIbTATAMU

(01033700507 5; 16 1 BOrrr R SOPPPPRRRR 6
5. CTPYKTYPA U COAEP KXAHHUE JUCHUIIJINHBI «MHKEHEPHAS TPA®UKAx.........c.cocevveee 8
5.1. PACIIPEJIEJIEHME TPYIOEMKOCTH JUCLUATIJIMHEI 1O BUJAM PABOT ITO CEMECTPAM ....uvvviieeeeiiiiririeeeeeesinrnnes 8
5.2. COOEPXAHUE JUCLUIUIMHBI « THXXEHEPHAS I'PA®HUKAY, CTPYKTYPUPOBAHHOE ITO TEMAM .....ovvvveeeeeeiinnnee, 9

6. TEKYLIUI KOHTPOJIb YCIIEBAEMOCTHU U IPOMEKYTOUYHASI ATTECTALIMS 1O
HUTOT'AM OCBOEHUS JUCHUITJIUHBI «< MHKEHEPHAS TPAG®UKAY. ... 12
7. YYEBHO-METOJIUYECKOE OBECHEYEHUE JUCIUIIJIMHBI «MH)XEHEPHASI TPA®UKA»16
7.1. VUEBHAST JIATEPATYPA ...oiettttiiiieeettetttiiteee et eetttasaeessssatba s eees e s s s ab s seeese s st bt eeessesabbaaeeessessbban s aeeessessrbaans 16
7.2. CIHPABOYHO-BUBJIMOT PAOUUECKAS JIUTEPATYPA ccoi i e i e i ettt ettt ettt s e e 16
7.3. METOIUYECKUE YKA3AHIUS, PEKOMEHIALIMU U IPYTUE MATEPUAJIBI K SAHATHUSAM ..ooooovveeeieeeeeeeeeeeenn, 16
7.4. METOIUYECKUE YKA3AHIUS, PEKOMEHIALIMU U IPYTUE MATEPUAJIBI K SAHATHUSAM ..oooovvveveeeieeeeeeeeeenn, 16
8. HNH®OPMAIIMOHHOE OBECHEYEHUE JUCIHUIIIMHbBI «<MH)KEHEPHAS TPA®UKA» ......... 17
9. OBPA3OBATEJIBHBIE PECYPCBI JJUIsSI THBAJIUAOB U JIULL C OB3 .........ccooviviiiiiiie e 18

10. MATEPHUAJIBHO-TEXHHUYECKOE OBECIIEYEHUE, HEOBXOJUMOE /U1
OCYHECTBJEHHUA OBPA3OBATEJBHOI'O NIPOIECCA IO JUCHUIIJIMHE

CHHIKEHEPHASI TPADUIAY .......ccotii ittt ettt s e stte e stae e st e staeesate s stteesaeeestaeesaaeestbeesnbessaseesnresanns 18
11. METOAUYECKHUE PEKOMEHIAIIUU OBYUYAIOIIIUMCS 110 OCBOEHUIO AUCIHUIIJIMHbI
CHHIKEHEPHASI TPADUIKAN .......cccviiiitieectie ettt ettt stte e stae e ette e staeesate e saseesate s saeeesaaesstbessabesssbeesnresanns 21
11.1.  OBIIME METOJUYECKUE PEKOMEHJALIMH JJI5T OBYUATOIIMXCS I[TO OCBOEHUIO JTUCITUTIIAHEI,
OBPA3OBATEJIBHBIE TEXHOJIOTTIH .....vvveeiiuveeeeiiteeeeeetteeeeesteeeestseessasseeesassessessssesssasssessaassesssassesesssssseeaassseeesseeessasrenns 21
11.2.  METOJHUYECKHUE YKA3AHWS I10 OCBOEHUIO JIMCIIUTUIMHEI HA ITIPAKTUYECKUX 3AHATUSIX ....veeeeeeveee. 21
11.3. METOJHUYECKHUE YKA3AHWS I10 OCBOEHUIO JIMCIIUTIIMHEI HA JIABOPATOPHBIX PABOTAX ......vvveeeevennnn. 22
11.4. METOAUYECKUE YKA3AHUS IO CAMOCTOSTEJIBHON PABOTE OBYUAIOILIMXCS vvoevveeeeviveieesirveeeeeiviee e 23
11.5. METOAUYECKUE YKA3ZAHUS JUIS BBITOJHEHUS PITP .uvvviiiiiiiiiiiii e 24
12. OLIEHOYHBIE CPEJCTBA AJ15s1 KOHTPOJISI OCBOEHUSA AUCHUIIVIMHBI «MHKEHEPHASI
TPAUIAY .....cveiiiii ittt ettt ettt e b e et e e ebe e e ebee e abeeeebbe e e heeeabbeesbeeeabbeesbeeeabbeestbeeaabeestbeesaeeessbeesnbesesbeesnbesanes 25

JUCT AKTYAJIM3AIIMA PABOYEN TPOT'PAMMBI TACIHTATIIMHBIBUJIBIOIINMEKA! 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 W YTCHUS YEPTEKEH, pemeHUus pPasHOoOOpa3HbBIX
WHXEHEPHO-TEOMETPUUECKUX 3aJay, BO3HHUKAIOUIUX B IMPOLIECCE YIPABJICHUS SKCIUTyaTaluei
Pa3TUYHBIX TEXHHYECKUX OOHEKTOB.

3anayamu u3yyeHus ucuuIuinHbl «MHxkeHepHas rpadukay sBIseTCs:

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

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

e BBHIPA0OTKA 3HAHWKA MO TpaBuiIaM O(OPMIICHUS KOHCTPYKTOPCKOW JOKYMEHTAINH B
COOTBETCTBUU ¢ EnuHOoM cucteMoit koHcTpykTopckon qokymeHTanuu (ECKJI);

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

2. MECTO AUCHUIIVIMHBI «<MH>KEHEPHAS TPA®UKA» B CTPYKTYPE
OBPA30BATEJIbHOM ITPOT'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 0053aTELHOM JJIs1 BCeX MPOQHIICH HaNpaBiICHUs TIOJTOTOBKH «MeTaruryprisi».

JucuuiuinHa Oasupyercss Ha clelyloluX AucUUIIMHAX: «YepueHue» 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 YEPTEIKHBIM HHCTPYMEHTOM C LIEJbI0 TIOCTPOEHUS YEPTEkKA.

Pesynprarhl 00y4eHHs, MOJTy4YE€HHbIE IPU OCBOCHMM JUCLUIUIMHBL, HEOOXOIUMBI IpHU
U3YYEHUH  KOHCTPYKTOPCKO-TEXHOJIOIMUYECKHUX  JHUCHUUIUIMH,  Takux  Kak  «OcCHOBBbI
KOHCTpyupoBaHus», «llpuknanHasg MexaHHMKa», a TakKe IPU BbBIIOJHEHUU BbITYCKHOU
KBaJIM(DUKALIMOHHOM 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. KOMINETEHIHUU OBYYAIOUIETIOCS, ®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

9ﬂel<mp0mexnul<a 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 PE3YJIBTATAMUM OCBOEHUS 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 pe3yabTaThbl 00y4eHHs 110 JMCHHILINHE 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 paboTtam
HBIC U HNOIIK-1.3
oOmenHxeHepHb! | Pemaer 3amaun 3aganus K
€ 3HaHus npoQecCUOHANBHOIM MUCbMEHHBIM
NEeSITeNbHOCTH, IIPUMEHSIS 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/Ia41 IPH | PELIeHNs 33/1a4 ¢ | MPO(EeCCHOHATBHO | TPUMEHEHUS 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 TUCIUILINHBI COCTaBIsAeT 5 3au.exa./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

OO6masi Tpy10€MKOCTb TUCIUIUIMHBI IO Y4€OHOMY TUIaHY 180 | 180
1. KonrakTHas padora: 25 25
1.1. Ayauropnasi paboTa, B TOM 4HcJIe: 18 18
3aHsTHS JIeKUHOHHOro Thna (JI) 5 5
3ansTHs ceMuHapckoro tuma (113 - ceMuHapbl, MpakT. 3aHATHS 5 5
u J1p)
nabopaTtopHubie padoTs (JIP) 8
1.2. BHeayauTopHasi, B TOM 4HCJe 7
KypcoBasi padota (npoekt) (KP/KII) (koHCynbTanug, 3a1uTa)

TEKYIIHA KOHTPOJIb, KOHCYJIbTAIIMH 10 TUCITUTUINHE 7 7
KOHTaKTHas paboTa Ha mpoMekyTouHOM KoHTpose (KPA)

2. CamocrosiTteqibHast padora (CPC) 146 | 146
pedepar/scce (MOATOTOBKA)

pacuérHo-rpaduueckas padota (PI'P) (moaroroska) 40 40
KOHTpOJIbHAs paboTa

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

CaMOCTOATCIIbHOC U3YUYCHUC PA3JACIIOB, CAMOIIOATIOTOBKA

(npopa60TI<a 1 MIOBTOPCHUC JICKIITMOHHOTO MAaTCpUajia U MaTepualia 106 106
YUeOHUKOB U Y4eOHBIX TOCOOHIA, TIOATOTOBKA K J1a00PAaTOPHBIM U

MMPAKTHUYCCKUM 3aHATHUAM, KOJJIOKBUYM U T.IL.)

IToaroroBka K 3k3aMeHy (KOHTPOJIb) 9 9
HOZ[FOTOBKa K 3a4CTy -




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

Tabmnuua 4
Coneprkanue TUCUUILTAHBI, CTPYKTYPUPOBAHHOE 10 TEMaM
IInanupyemble HaumeHoBaHue pa3aesioB, TeM Bunbl yueOHoii padoThI Bun CPC HaunmenoBanue | Peanuszauus B | HanmeHoBanue
(XOHTpoIHMpyeMbIe) KonTakTHasi padora = HCHOJIb3yeMbIX paMKax pa3padoTaHHOro
pe3yJbTaThl - i~ g AKTHUBHBIX U NPAKTHYECKOH | 3JIEKTPOHHOIO
2 ©
ocBoeHus: koa YK; = s 7 HMHTEPAKTHBHBI NOArOTOBKH Kypca
= ° = 2
OIIK; IIK n 2 g =2 = E X (TpymoeMKkocTh | (TpymIOEMKOCTH B
=3 2
MHANKATOPBI ) © g - E o o0pa3oBarTe/ibH B yacax) yacax)
3 2 3 = u
JOCTHKEHUS = = § 2 E o 2 BIX TEXHOJIOT Wi
. = 2 E
KOMITETEH I ) e £ = =
5 = < = = o
= < (=T 0 =
=3 = “ e =
S S
= =
= @)
Tema 1. IIpoexunonHoe YepycHue Brmonae | Ansbom
OcCHOBHBIE CBeIeHHS 110 0()OPMIICHUIO uue PI'P | rpadudeckux
yepTexeil. 10 UHJ. pabot
IIpoernpoBaHue TOUKH, MPSIMOH, 2 BapHaHTa
IJIOCKOCTH 1o MeToay I'. Monxa. M
W306paskeHus MpeaMeTOB — BUIIBL,
paspessbl, ceueHus 25
OIIK-1 IIpakTHyeckoe 3anaTHe Nel BBITIOJIHEHUE PI'P
Nzob6paxenus. Bumgpr. TOCT 2.305- 1 PI'P Buaer 7.3.1 5
HOIIK-, 1.3 2008 ctp. 3-12 cobeceoBaHme
IpakTuyeckoe 3anaTHe Ne2 BBITIOJIHEHUE TecT
N3o0paxkenusi.  Paspe3st  mpocTsie. 1 PI'P Pa3zpe3nl PTP
I'OCT 2.305-2008 TIPOCTHIE
7.3.1 ctp. 13-18 cobeceqioBaHne
IpakTuyeckoe 3anaTHe Ne3
Ceuenus 1
Tema 2. Hanecenue pazmepoBn
Ipakrnyeckoe 3anaTue Ned 1 1 5
Hanecenue pa3mepos




I[nanmpyemsbie HaumeHoBaHHE pa3aeioB, TeM Bunb1 yue6Hoii padoThI Bun CPC HauvenoBanune | Peammsamusa B | HaumeHoBaHume
(KOHTpOJIMPYyeMBbI€) KonrakrHas padora = HCI0JIB3YeMBIX paMKax Pa3padoTaHHOTO
Pe3yabTaThI = = g AKTHBHBIX U NMPAKTHYECKOH | 3JIEKTPOHHOTO
ocBoenusi: ko1 YK; g E N MHTEPAKTHBHBI MOATOTOBKH Kypca
OIIK; IIK u g < = g = 9 X (TpymoemMKkocTh | (TPyZOEMKOCTH B
HHIMKATOPbI - ;' § Y & Q o0pa3oBaTebH B Yacax) gacax)
JMOCTHKEHUSI = = § z § 2 bIX TEXHOJIOTHif
KOMIIeTeH i 2 g Z E gk
= | 2 25 | §&
s | F° | g8
= 25
= O
Tema 3. Bunst COEIMHEHUN
COCTaBHBIX YaCTeH U3JIeTHs 1 25
Tema 4. Dckusbl 1 paboure YepTeKH
OIIK-1 neraneir. O0o3HaUCHHS
IIepOXOBAaTOCTH IMOBEPXHOCTEH 0.5 1 10
HMOIIK-1.3 IpakTuyeckoe 3ansitue Ne35
OCKU3bI JeTAIH
Tema 5. COOpouHBII  UEpTEK.
Crerupuxanus 0.5 15
Tema 6. Metoguka  co3gaHus IMoaroro | Otyers O
yeptexeil B cucteme KOMITAC 3D BKa K paboram
pabore
JladopaTopHas pa6ora Nel
I'papmueckne mpumuTuBsl. Komans! OTHET IO
IIOAT'OTOBKA K o
OIIK-5 pPENAKTUPOBAHUS W MOAU(HKAIUU 1 5 TP 7a00paTopHOii
yepTexa. [ocTtpoenue pabote
MOIIK-5.1, 5.3 KPUBOJIMHEHHOTO KOHTYypa
JlaGopaTopHas padora No2 OTUET 110
IMoctpoenue weprexa peramu 1, 2 CT. 1 5 HOHF‘}IEBKa K 11aGOpPATOPHO
CJI0)KHOCTH pabore
JladopaTopHasi pa6ora Ne3
Hanecenue pasmepos. TOCT 2.307- 1
2011
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I[nanmpyemsbie HaumeHoBaHHE pa3aeioB, TeM Bunb1 yue6Hoii padoThI Bun CPC HauvenoBanune | Peammsamusa B | HaumeHoBaHume
(KOHTpOJIMPYyeMBbI€) KonrakTHas paGora = HCII0JIb3YeMbIX paMKax Pa3padoTaHHOTO
Pe3yabTaThI = = g AKTHBHBIX U NMPAKTHYECKOH | 3JIEKTPOHHOTO
S
ocBoenusi: ko1 YK; = s 7 HHTEPAKTHBHBI TOATOTOBKH Kypca
) ° =4 Q
OIIK; IIK u g < = g = 8 X (TpymoemMKkocTh | (TPyZOEMKOCTH B
=¥ =
HHIMKATOPbI 0 o g = & Q o0pa3oBaTebH B Yacax) gacax)
9 2 9 % = N
JOCTUKEHUS = = s 2 = o & bIX TEeXHOJIOT Hii
= g 2, =
KOMITETEeHITH it % ° = = gk
) = < = = o
= ] [P 0 =
=3 = & e >
)
= 25
= G
= ®)
JladopaTopHasi pa6ora Ned
Coenunenue 6onToBoe. KpemnexHsie 2 5
U3JIETIHSI
JladopaTopHasi paGora Ne5
Coznanue yeprexa aeranu mno 3D — 1 5
TEXHOJIOTUH
JlaGoparopHnas pagora Ne6 2 6
Coznanue yeprexa aeranu mno 3D —
TEXHOJIOTUH
PacuérHo-rpadpuyeckue padornl Anpbom
(PI'P): rpaduieckux
pabot
PI'P 1.1 «IIpoeknmoHHOE Brimosnenne
yepueHue. Hanecenue pasmepos» 40 PI'P o uup.
BapHaHTaM
PI'P 1.2 «KoHcTpyKTOpCKast
JOKYMEHTAIHsI COOPOYHOM EAMHHUIIBI
HUTOTO 5 8 5 146
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6. TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH Y IPOMEXYTOUYHASI ATTECTALIASA 110 ATOI'AM OCBOEHUS
JUCIHUIVIMHBI «<MHKEHEPHAS 'PA®UKA».

Tab6muna 5

TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHbIE MaTepPHUaIIbl, HEOOXOJUMbIE JJIsl OLICHKU 3HAHUI, yMEHHI U HABBIKOB U (MJIM) OMbITA IEATEIbHOCTH,
XapaKTEPU3YIOMINX ATAIbl POPMUPOBAHUS KOMIIETCHIIHIA B IIPOLIECCE OCBOSHUS 00Pa30BATEIBLHON NESITEILHOCTH

HaumeHnoBanu

JleKIIMOHHBIE 3aHATHSA

IpakTnyeckue 3aHATHSA

JlabopaTopHble 3aHATUS

CamocrosTebHas padoTa

Homep
dopmupyembie HaumenoBan Haumenona Haumenos
pazjiein ¢ pasieJa IIpouenypa Ipouenypa HaumeHnoBanue
KOMIETEHI[HH ue Ipouenypa HHe aHue Ipouenypa
a JUCHMILTAHBI OIIeHUBAHHU OlleHUBAHU OL[€eHOYHBIX
a OLEHOYHBIX OLleHUBAHUS | OLEHOYHBIX a OLIEHOYHBI | OUEHUBAHUS J—
cpelacTB cpelacTB X CPeCTB P
OTBeTHI HA KomriexTst Brimonuenne | Komruiektsl | Bemmonmnenu | 3amaHust Brinonxenue KomrmekTs
BOIIPOCHI IJIs1 | Pa3HOYPOBHEBBI | TECTOB. TECTOB I10 e 110 TeMaM PI'P 3aJaHuil 1o
caauu X 3a7a4 Brimonsenne | temam. JabopaTopH | naboparop BapHaHTaM
JK3aMeHa KOHTPOJBHBIX | 3ajaHus Ui | BIX paloT. HBIX paboT PI'P
3aaHUH. KOHTPOJIbHBI 1.1« Ipoekurox
OIIK-1 Brmmonnenue | x pabor. HOE YepyECHHUE.
uHAUBUAYyans | BapuaHTel Hanecenune
HBIX 3aJJaHAH. | WHAWBUIYaI pa3MepoB»
BHBIX
HnxenepHas N
1 3aJJaHuH 110
rpaduka
TEeMaM.
OTBeTHI HA KomriexTst Brimonnenu | 3amaHus Brinonnenue KomrnexTst
BOIIPOCHI ISl | Pa3HOYPOBHEBBI e TS PI'P 3aJaHuil 1o
caauu X 3a7a4 KOHTPOJIbHBI | KOHTPOJIbH BapUaHTaM:
OIK-5 9K3aMeHa X 3aJIaHUH. BIX paboT. PIP1.2
Bremomnsaenn | 3apaHus «KoHcTpyKTOpCK
e 0 TeMaM ast JIOKyMEHTAIIHsI
nabopatopH | mabopaTop cOOpOUHOM
BIX paboT. HBIX paboT €IMHALBDY
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KOMIUIEKT OLIEHOYHBIX CPEACTB SBIsETCS HeoTheMiieMol dacTbio POC u XpaHUTCA Ha
kadenpe «mxenepHas rpadukay.

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

6.1. TunoBbie KOHTPOJIbHBIC 3a1aHUA WX UHbIC MaTepHaJIbI, HCOﬁXO[[I/IMbIe AJIA
OICHKH

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. UYro Ha3bpIBatOT MacTabom?

3. Kakwue tumsl mpudra nperycMaTpuBaroTcs CTaH1apToM?

4. Kakue nuHumM ucnonb3yroTes Ha 4YepTexkax, ux napamerpsl? Ilpusectu 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 ClOXKHbIE pa3pe3bl B 3aBUCUMOCTH  OT  B3aUMHOIO
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 pexomeHIyeTcs TPYNIUpoOBaTh pa3Mepbl, OTHOCSIINECS K OTHOMY M TOMY K€

KOHCTPYKTUBHOMY 3JIEMEHTY?
13. UYem omimyaercs HaHECEHUE Pa3MePOB (PACOK, UMEIOIINX PA3HBIE YIIIb?

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

15.  Kakue pe3p00BbIe 1€Talli OTHOCAT K KPENeKHbIM?

16.  Kakwue coequHEHUsI OTHOCAT K HEPA3bEMHBIM?

17.  Yro Ha3bIBAaIOT U3JEJIMEM U, KAKHE CYILIECTBYIOT BUAbI UepTEXeN U3AeTnil?

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

6.2. OnucaHue nMoka3sarteJeil 1 KpUTepreB KOHTPOJISI yCIIeBAeMOCTH, ONIMCAHUE
LIKAJ OLleHUBAHUS

JI1st OlIeHKW 3HaHWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIUN IO JTUCIUILINHE
MOXXET MPUMEHATHCS O0aIbHO-PEHTHHIOBAS/TPAAMIMOHHASL CHUCTEMA KOHTPOJS M OLIEHKHU
YCIIEBAaEMOCTH CTYJIEHTOB. B OCHOBY OQJITbHO-PEUTHHTOBON CHUCTEMBI MOJIOKEHBI TPUHITUIIBI, B
COOTBETCTBUU C KOTOPHIMH (DOpMHpOBAaHHE pEUTHHIa CTYIACHTAa OCYIIECTBISAETCS B XOe
TEKYIIETO, TPOMEXYTOUHOTO KOHTPOJISI M TPOMEKYTOUHOM aTTECTAllMN 3HAHUM.

Tabmuna 6
BanHLHo-peﬁTHHFOBaH/TpaJII/IHI/IOHHaH CHUCTEMA OIIEHKH YCIIEBAEMOCTH CTYJICHTOB
Jk3amen/
IIIkana oueHnBaHUSs . 3auer
3auer ¢ OLEHKO¥
85-100 OTIM4HO
70-84 Xopomwo 3a4eT
60-69 Y 10BIETBOPUTEIIHHO
0-59 HeynosnerBopurensHo 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
HANMEHOBAHME 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 peidTHHIoBOM’ . . 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 00paTUMBIX YepTexKeit 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. | ueptexeid no ECK/I; conepkanue | onpeaeneHUH coepKaHus pabodnux U | 0ObEKTOB; collepKaHue | 0OBEKTOB; OCHOBHBIC
0O0IIeMHKEHEPHBI HOIIK-1.2 KOHCTPYKTOPCKOH cOOpOYHBIX YepTeXkKeH, He BCeTAa 3CKH3a, paboyero npaBuiIa 0pOpMIICHHS
€ 3HaHUA, Pemaer 3amaun JOKyMEHTAIHH. MOXET ITOHATh TEOMETPHIO JICTallH, yepTexa, coopounHoro | ueprekeit no ECK/;
METOJIBI npodeccrnoHanbHOM He MOeT BBITONHATE 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 NIPaKTUYECKOU CUTYaluu paboumx yepTexeil Aeraneil ¢ HaTypsl | YBEpEHHO 3HAET H3JEIHN.
Oif IeITEBHOCTH | TpodeccHoHaBHOM 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-

HOIIK-5.1
Pemaet nayuno-
HCCIIENOBATENbCKHE

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

Bnageer 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
OM 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
3NIEKTPOHHOTO KOMIUICKTA
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.

7.3.6.

7.3.7.

7.3.8.

7.3.9.

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

7.1. YueOHas quTepaTypa

Nmxenepnas rpapuka: YueOnuk / A. A. Uekmapes. - 7-¢ usf.,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. CnipaBo4Ho-0néMorpadguyeckas Jureparypa

NmxenepHas 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 YKa3zaHusi, pEKOMCHAAINUA U IPYIHE MaTEePpHAJIbl K 3AHATUAM

[IpoekuoHHOE uepueHHUe: y4yeOHO-METOAUYEeCKOoe IOCOOMe i CTYIEHTOB  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 ajsl CTYJCHTOB AHEBHOM 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. PazpéMuble coeauHeHus :Mertop.nmocoOue A CTYACHTOB
JHEBHOW U Beu.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 coemnHEeHUsT MeTOAMYECKOE MOCOOWE /I CTYICHTOB JHCBHOW M BEYEepHEH
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 Bcex cnenumansHocTel / HI'TY um.P.E.Anekceea, Kad. "Umxk.rpapuka";
Cocr.: T.B.Kupnmossix, K.JI.Hepnoranosa,— H.Hosropox, 2011 -32 c.: ni.

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

JeranupoBanue cOOPOYHOTO UepTeka. YUEOHO-METOAMYECKOE IMOCOOHME sl CTYJIEHTOB
WHXCHEPHO-TEXHUUYECKUX CIelNHnaIbHOCTeH AHEBHOM M BeuepHeil gopm oOyuenus / HI'TY
uM.P.E.AnekceeBa, Kad."Unxk.rpajpuka"; Coct.: T.B.Kupumnossix, E.E.I'onuapenko,
K.JI.Yepnotanosa- H.Hosropog, 2020 -24 c.: ui.

WUnxenepnas rpadpuka. CrpaBouyHoe mocoOMe [DJIEKTPOHHbIE 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:

Brimonnenue cbopouyHoro ueprexa. bonroBoe coeauHenne 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 yKa3aHusi, peKOMEHIAUMH U APyrue MaTepuaJibl K 3aHATHAM

Mertoauueckue YKa3aHus M0 BBIITOJIHCHUIO paCYCTHO - rpa(bnqecm/lx n J'Ia60paTOpHBIX pa60T
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1o aucuuIuinHe « HaueprarenbHas reoMeTpusi U MHKEHEpHas rpaduka» HaxosaTcs o 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 pacIpOCTPAaHSAEMOr0 IMPOrPaMMHOIO OOECHEUCHUs, B TOM YHCIE OTEYECTBECHHOIO
IPOM3BOACTBA (COCTaB MO TUCHUILUIMHE onpenaeneH B HacTosmeil PITJ] u momtexur oOHOBICHUIO
py HEOOXOIUMOCTH).

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

Tabnmnma 8
[TepedeHb 2IEKTPOHHBIX OMOIMOTEYHBIX CUCTEM
Ne HaumenoBanune 95C Ccolika k 9BC
1 KoHcymbTaHT cTynenTa
2 Jlans
3 IOpaiir
4 E-LIBRARY.ru
5 TNT-ebook https://www.tnt-ebook.ru/

[lepeueHb TUIICH3MOHHOTO U CBOOOJHO PACIPOCTPAHSIEMOrO MPOTPAMMHOTO OOECTICUeHUs, B
TOM YHCJIE OTCUCCTBEHHOIO IIPOM3BO/ICTBA HEOOXOUMOTO JJIi OCBOCHHS JUCIMILIMHBI IPUBEICH
B Tabmuiie 9.

Ta6mmma 9
[Iporpammuoe obecrieueHue

IIporpammHoe obecneyeHnne, HCMOJIb3yeMoe IIporpammHoe obecrieuenmne
B YHHBEPCHTETE HA IOTOBOPHOI OCHOBE CBO0OJHOI0 pacNpoOCTPAHEHUSI

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 (FregWare)
(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 npodeccHOHANbHBIX 0a3 JaHHBIX W HMH(OPMAIMOHHBIX
CTIPaBOYHBIX CHCTEM, K KOTOPBIM obecriedeH JocTyn (yaaJleHHBIH aocTym). JlaHHBIN mepedeHb
HOJUIEXKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHOM paszzene MOTYT OBITh IPUBEIEHBI PECYPCHI (CCHUIKH Ha CANTHI), HA KOTOPHIX MOXKHO
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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npogdeccuoHaIbHON 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 UHBAJIM10B U JIML] C OB3

B rtabmune 11 yka3zam  mepeueHb OOpPa30BaTENbHBIX PECYpPCOB, HUMEIOIUX (OPMBI,
aJlalITUPOBAHHbIE K OTPaHUYEHUSM HUX 3[I0POBbsl, a TAKXKE CBEICHMs O HAJIMYUHU CIIELHUAIBHBIX
TEXHUYECKUX CPEACTB OOYyYeHHUS KOJUICKTHBHOTO W WHAMBUAYAJILHOTO TOJNb30BaHUA. Ilpu
3allOJIHEHUM TaOJIMIbl MOXKET OBITh MCIHOJIb30BaHAa HMH(OpPMAalMs, pa3MelleHHas B IOApa3zeie
«[doctymHas cpema»  crnenuanus3upoBaHHoro pazgena caiita  HI'TY  «Cemenuss 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 /I TEeXHHYECKHUX CPEJACTB 00ydeHHs
HCIO0JIL30BAHUS HHBAJIUIAMH U KOJIJIEKTHBHOTO ¥ HHIMBHUAYAJbHOTO
gunamu ¢ OB3 M0JIbL30BaHUS
1 | ObC «KoHCynbTaHT CTYJEHTa» 03BYUYKa KHHT U YBeJIHYeHUE mpudra
CHenualbHOe  MOOWJIBHOE  MPWIOXKCHHWE -
2 | OBC «Jlaup» CHUHTE3aTOp pEYH, KOTOPBIM BOCIPOU3BOIUT
TEKCTHI KHUT ¥ MEHIO HaBUTALIMHU
3 | OBC «fOpaiit» BEpCHsl JUIs CIa00BUISITNX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, HEOBXOJANMOE J1JIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JTUCHUIIJIMHE
«MHKEHEPHASA I'PA®PUKA»

Y4eOHble ayIUTOPHH ISl MPOBEACHUS 3aHATHH 1o muctuiuimHe «mxeHepHas rpadukay
OCHAIIIeHbl 000pY/I0OBaHUEM U TEXHHUUECKUMH CpPEJICTBAMH 00YyUEHHs], COCTaB KOTOPBIX OIpeJIesIeH
B JIAaHHOM pa3Jiede.

B Tabnuue 12 nepeuncneHst:

— yd4eOHbIe ayIUTOPHUH /ISl TPOBEACHUS YUEeOHBIX 3aHATHH, OCHAIIEHHBIE 000PYIOBaHUEM U
TEXHUYECKUMU CPEICTBAMH OOyUECHHS,

— TIOMEIIEHUS JJISi CaMOCTOSITENIbHONW paboThl 00YUYaIOIIMXCsl, KOTOPBIE JOJIKHBI OCHAIEHBI
KOMITbIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTu «HTepHeT» u obecreueHuem
JIOCTYTIA B AJIEKTPOHHYIO MH(OpMAIMOHHO-00pa3oBaTenbHyto cpeny HI'TY.
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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 TEOMCTIREHIH H ITOMEIRICHHH JLTIH PekBH3NTHI MOATBEPKIAIONIET0 JOKYMEHTA
MOMeIeHHit 11 CaMOCTOSATEIbHON PadoOThI
NpoBedeHUs1 y4eOHbIX
3aHATHH U
CaMOCTOATEJIbHOM
padoThI
1 6558 HoytOykx Lenovo noakito4eH k cetu Microsoft Windows 10 (moanucka DreamSpark Premium, norosop Ne
yueOHas aymHTOpHS s «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);
KOHCYJTBTAINH, BaJIMKOB C pe3b00ii, y310B Kpan; Iz(é)é\éﬂ'zlﬁxc 3D- V21 Jluuensunonnoe cornamenue Ne Hin-24-00076 ot
r. Hwkuuit Hosropon, KoMIUIeKT MeTOAMYECKUX YKa3aHUM, T
Kasanckoe 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);
IIPOBECICHUS 3aHATHH ITu, 8 IT'6 O3Y, NVIDEA GTX Open Office 4.1.10 (cBo6onnoe I10, munen3us 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 Hn-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,  Ka3zanckoe YHHUBEPCUTETA
mr., 12
6340 Pabouux mect npenoxasarens — 1; Microsoft Windows 10 (moamucka DreamSpark Premium, qorosop Ne
y4eOHas ayauTopus Uit PaGouux mect cTynenTa — 12 0509/KMP or 15.10.18);
IIPOBCICHUA Open Office 4.1.10 (cBo6oanoe I10, munensus 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
IIPOMEKYTOUYHON T KOMIIAC 3D- V21 JIunen3uonnoe cornamenue Ne Hn-24-00076 ot
arrectauuy; r. Hrokuuii Hocka mapkepHas — 1T, 28.06.24
Hosropon,  Ka3zanckoe
mr., 12
6341 Pabouux mect npernogasarens — 1; Microsoft Windows 10 (moxmucka DreamSpark Premium, morosop 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. HipkHui
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
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11. METOANYECKHUE PEKOMEHJAIIMU OBYYAIOIIUMCHA 11O OCBOEHUIO
JANCHUITVINHbI «<MH)KXEHEPHA S TPA®UKA»

11.1. O0mme MeToAMYeCKHEe PeKOMEHIAMH VI 00y4YAIOIIMXCS 110 OCBOCHH IO
AUCHHILINHBI, 00pa3oBaTe/bHbIE TEXHOJIOTHH

JlucuumuimHa peanu3yercsl MOCpeICTBOM MPOBEICHUSI KOHTAKTHON paboThl ¢ 00y4arOUMMHUCS
(BKJItOUasi TPOBEJICHHE TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH), CAMOCTOSATENIbHOW paboThI
00y4aroluXxcs U IPOMEXYTOUHOM aTTeCTal|H.

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

[To wuroram Tekymieil ycreBaeMOCTH CTYICHTY MOXET OBbITh BBICTABJICHA OICHKAa IO
IIPOMEKYTOUHON aTTECTalluu B COOTBETCTBMM 3a HaOpaHHBIMU 3a ceMecTp Oaitamu. CTyneHTam,
HaOpaBIIUM B XOJI€ TEKYILEro KOHTPOJIA yCIEeBAEMOCTH 1o aucuuiuimae ot 61 no 100 6amioB u
BBIIOJIHUBIIMM BCE€ 00s3aTebHbIC BHU/bl 3aIUIAHUPOBAHHBIX Y4YEOHBIX 3aHATUH, [0 PEILEHHIO
npenogaBarenss 0€3 IPOXOXKACHHUS IPOMEKYTOUHOM AaTTECTAllMM BBICTABISETCS OLIEHKA B
COOTBETCTBUU CO IIKAJION OLEHKH PE3YJIbTATOB OCBOCHUS JUCLIUIUINHBI.

PesyiabraTr 00ydyeHusi cumrTaercsi c¢(pOPMHPOBAHHBIM Ha MOBBINIEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIEpKaHUE Kypca OCBOEHO MOJHOCThIO. [IpH yCcTHBIX coOeceoBaHUAX CTYACHT
MCYEPIBIBAIOILE, ITOCJIEI0BATENILHO, YETKO U JJOTHYECKH M3JlaraeT y4eOHbIN MaTepuall; cBOOOIHO
CIpPAaBIJIETCA C 3aJayaMM, BOIIPOCAMH W JAPYTMMHU BHJAMHU 3aJaHHM, HCIOJIB3YyeT B OTBETE
JIOTIOJTHUTENBHBIN MaTepual. Bce mpemycMoTpeHHbIe pabodeil ydeOHOW mporpaMMoin 3aJaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAaHOBJIEHHBIMU TpEOOBaHMUSMHU, CTYICHT CIOCOOEH
AQHAJIM3UPOBATh IIOJYYEHHBIE PE3YNbTaThl, IMPOSBISAET CAMOCTOSATEIBHOCTh IIPU BBIITOJIHEHUU
3aJlaHni.

Pesynbrar 00ydyeHuss cuMTaercsi C(POPMHPOBAHHBIM Ha IMOPOIrOBOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEPIKAHUE Kypca OCBOCHO MOJHOCTHIO. [Ipu yCTHBIX cOOECeIOBAHUSAX CTYACHT
II0CJIEI0BATENIbHO, YETKO M JIOTUYECKU CTPOMHO M3iaraeT yuyeOHbIM Marepuai; CIpaBiIIeTcs C
3aJauaMy, BOIPOCAMHM M JPYIMMH BHJAMH 33/1aHUM, TPeOyIOIIMX NPUMEHEHUS 3HAHU;, BCe
NpPeIyCMOTPEHHBIE pabodell yuyeOHOH mporpaMMoi 3aJaHusi BBIOJHEHBI B COOTBETCTBUHU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSMH, CTYIEHT CIIOCOOEH aHaJIU3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI;
MIPOSIBIISIET CAMOCTOSATEIBHOCTD IIPY BBIIIOJIHEHUU 3aJaHUI

Pe3yabTar 00yyeHusi cuuraercss HecOPMHPOBAHHBIM, €CIM CTYJIEHT NPHU BBIIOJHEHUH
3aJaHUi He JAEMOHCTPUpYeT 3HaHUM yueOHOro MaTepuala, JONMYyCKaeT OMMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINOJIHSAET 33JaHMs, HE JIEMOHCTPUPYET HEOOXOAUMBIX YMEHHH,
Ka4eCTBO BBIITOJHEHHBIX 3a/laHUI HE COOTBETCTBYET YCTAaHOBJIECHHBIM TPeOOBaHMUSAM, KAUYECTBO UX
BBITIOJTHEHUS] OIICHEHO YUCJIOM OajlsIoB HUXKE TPEX MO OLIEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

11.2 MeToanuyeckune yKa3aHus JJIsl 3aHATHH JIEKIIHOHHOTO THUIIA

JlekIMOHHBIN KypC MpeAInoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTHUYECKOTo IiaHa. B Xxo/1e TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BbIE BOMPOCHI B paMKax
KaKJIOM TEeMbl JUCIHUIUIMHBI, CM. Ta0a. 4. Marepuaibl JEKIHi SBISIOTCS OTIOPHON OCHOBOW ISt
MOJITOTOBKU O0YYArOIIMUXCS K JIa0OpaTOPHBIM paboTaM U BHITIOTHEHUS 33JJaHUI CaMOCTOSITENEHOM
paboThI, a TaKXKe K MEPOMPHUATHUSIM TEKYIIET0 KOHTPOJS YCIEBAEMOCTH U TMPOMEKYTOUHOU
aTTecTallMy M0 JUCIIAILINHE.

B Xxoxe NEeKIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCIEKTUPOBAHHE Y4eOHOTO
Marepuana.

11.3 MeToanuyeckne yKa3aHus 10 OCBOCHUIO TMCUUIJIMHBI HA MPAKTHYECKHUX
3aHATHAX
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[TpakTHyeckue 3aHITHUsI MPOBOJATCSA B COCTABE aKaJEMHYECKON IPYMIBI C pa3JeIeHUEM Ha
HOATrPYINIBI B CIEHUAIN3UPOBAHHBIX ayIUTOPUIX Kad. «HxkeHepHas rpadukay.

[IpakTuyeckue 3aHATHS SBISIOTCS CPEIHUM 3BEHOM MEXKIYy YIIIYOJECHHOH TEOpeTHYECKOU
paboToil 00yyaroMXCs Ha JIEKIUAX U IPUMEHEHUEM 3HaHUN Ha MpaKTHKe.

CopepxaHue NpaKTUYECKUX pabOT COCTaBIISIIOT:

— H3Yy4YEHHUE TEOPETUYECKUX OCHOB IOCTPOEHUS YepTeka, OOLIMX MpaBUIaX BBITOJHEHUS
YepTEeKEH;

— M3y4YCHHE HOPMATHUBHBIX JJOKYMEHTOB U clipaBouHbIX MaTepuanoB ECKJI;

— pelLIeHMeE 3ajjay Pa3HOro pojia: pacyeT U BbIOOP reOMETPUYECKHUX apaMeTpOB;

— COCTaBJICHHE KOHCTPYKTOPCKOM M TEXHUYECKON JOKYMEHTALIMH TPOU3BOJCTBA U JIP.
ITopsinok mpoBeAECHNS TPAKTUYECKOIO 3aHATHSA:

1. BBogHas yacTs:

— BXOJHOHM KOHTPOJIb IOATOTOBKU CTYAECHTA: YCTHBIN ONPOC UM TECTOBBIA KOHTPOJIb;

— 3HAKOMCTBO CTYACHTOB C TE€MOH, y4EOHbIMHM LEISIMU MpPEACTOsAIIeld paboThl, aHAIU3
3aJJaHus, TI0Ka3 CIIalJI0B, IIAKATOB, IPEAYIPEKIEHUE O BOSMOXKHBIX OLIMOKaX.

2. OcHOBHasl 4acCTh:

— BBIIIOJIHEHUE CTYACHTOM 33JaHMUsI 110 NPEIJIOKEHHON TEME;

— KOHCYJIbTAllMU IPENOAABATENS BO BPEMS BBIIOJIHECHUS 3a/1aHU.

3. 3axitounTeNbHAS YaCTh:

— odopmiieHHe B 33J]aHUs B BUJIE TpapUUECKOro JOKYMEHTa;

— 3aKJIIOYMTENbHBIM 3Tan (MOJBEJCHME WTOrOB BBINOJIHEHUs Y4YeOHBIX 3ajad, paz0bop
JIOMYLIEHHBIX OUIMOOK M BBISBIEHUE UX INPUYMH, COOOLIEHHE PE3yJIbTATOB pabOThl KaKIOro
CTyJIeHTa, OOBABICHHE O TOM, YTO HEOOXOIMMO TOBTOPUTD K CIICIYIOIIEMY 3aHSTHUIO).
Texymuii KOHTPOJb CTYACHTOB 3aK/IIOYaeTCs B BBIIOJIHEHWU TECTOBBIX 3aJaHUM 110

IPOHJEHHOMY MaTepuany (B TedeHHe 15 MHMH B Hayale NpPaKTHUYECKUX 3aHITHH), a TaKxKe
IPOBEIEHUN KOHTPOJIbHBIX paboT.

[Ipy DpPOMEXYTOUHOM KOHTPOJE IIMPOKO HCIHOJB3YIOTCS 3JEKTPOHHBIE TECThl IO
JTUCLHUIUIMHE, pa3paboTaHHble Ha Kadenape. Ilpu moAroroBke K TEKyIIeMy U HPOMEXYTOUHOMY
KOHTPOJIIO (3a4eTaMm) CTYIEHT pacrojiaraeT yuyeOHbIMU TmocoOusmu mnon rpudamu YMO By30B
P®, Vwuenoro cosera HITY, BeimymeHHbiMM Ha Kadeape B pasHble roabl. Dopmoit
IIPOMEKYTOUHOM aTTeCTallNH SIBJISIETCS IK3aAMEH.

11.4AMeToauyeckne yKa3aHHsl M0 OCBOEHUIO JUCIHUIIMHBI HA JIA00PaTOPHBIX padoTax

JlaGopaTopHble 3aHATHs MPOBOJATCS B COCTaBE aKaJEMUYECKOH IpyMIbl ¢ pa3feleHUEeM Ha
noArpynnsl B KomnbloTepHbIX kiaccax BIL[ HI'TY na 0a3e cucreMbl aBTOMaTH3MPOBAHHOTO
npoexktupoBanus Kommac 3 /1.

JlaGoparopHble 3aHATUSA, KaK U JPYrHe BUABI MPAKTUUYECKUX 3aHATHH, SIBISIOTCS CPEIHUM
3BEHOM MEXJy YIIIyOJIeHHON TeopeTHuecKoi paboTol oOydaromuxcs Ha JeKIHIX, CeMUHApax U
IpPUMEHEHHEM 3HaHMW Ha mnpaktuke. [loAroToBKy Kk Kaxaol nabopaTopHOil paboTe CTYIEHT
JOJDKEH HadaThb C O3HAaKOMJIEHMsI C IUIAHOM 3aHATHUSA, KOTOPBIM OTPaXkaeT COJEp)KaHUE
MPEII0KEHHON TEMBI.

[Topsinok mpoBeneHus 1Ta00PaTOPHOTO 3aHTHUS:

1. BBomHas 9acTh:

— BXOJHOM KOHTPOJIb OJTOTOBKU CTYAEHTA (YCTHBIM OIIPOC WJIM TECTOBBII KOHTPOJIB);

— BBOJAHBIM WHCTPYKTaX (HAallOMHHAHWE OTJAENBHBIX TOJOXXKEHUH 10  TEXHUKE
0€30M1aCHOCTH, 3HAKOMCTBO CTYJEHTOB C COJAEp)KaHHUEM TpeAcTosmeil paboThl, aHaW3
3aJaHus, I0Ka3 CIOCOOOB BBIMOJIHEHUS OTAEIbHBIX OINEpaluii, MNpeaynpexIeHue o
BO3MOXHBIX OIIMOKAX).

2. OcHOBHasl 4acCTh:
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— TMpPOBEACHUE CTYIEHTOM JIAOOPATOPHOU PabOTHI;

— TEeKYyLIUI HHCTPYKTaX, TOBTOPHBIN MMOKa3 WM pa3bsICHEHUS.
3. 3aKIrounTeNbHAS YaCTh:

— odopmieHHE OT4YeTa O BBINOJHEHUM 3aJaHHsl B BUAE pPACIEUYaTKU AIIEKTPOHHOTO
rpadu4ecKoro JOKyMEHTa;

— 3aKJIIOYUTEIbHBI MHCTPYKTaX (IIOJBEJCHHWE MTOTOB BBIIOJHEHHUs Y4YeOHBIX 3ajad,
pa30op IOMyIIEHHBIX OUIMOOK M BBISBIEHUE MX NPUYUH, COOOIIEHUE pPEe3ysIbTaTOB pabOThI
KaXJIOTO CTYyJEHTa, OOBSIBIEHHE O TOM, YTO HEOOXOJMMO TOBTOPUTH K CIEAYIOIIEMY
3aHSATHIO).

[Tpu ouleHuBaHUM 1a0OPATOPHBIX paOOT YUUTHIBACTCS CIEAYIOLICE:

— KayeCcTBO BBINOJHEHUS HKCIEPUMEHTAIbHO-IPAKTUUECKOW 4YacTH paboThl M CTENEHb
COOTBETCTBUS PE3yJIbTaTOB pabOTHI 33JaHHBIM TPEOOBAHUSIM;

— KayecTBO 0(OpMIIEHUS OTYETa 10 pabdoTe;

— KayecTBO YCTHBIX OTBETOB Ha KOHTPOJBHbIE BOIPOCHI IIPH 3aLIUTE PAOOTHI.

11.5 MeTtoanueckue yKkazaHus 1o caMoCTOATEJIbHON padoTe o0yuyaromuxcst

[lenpto caMOCTOSATENBHONW pabOTHl CTYIEHTOB SABISETCS OBIaJeHHE (yHIaMEHTAIbHBIMU
3HAHUSIMH, TPO(PECCUOHANBHBIMA YMEHHUSAMH U HABBIKAMH JICATEIILHOCTH IO MPOQHITIO, OIBITOM
TBOPUYECKOH, HCCleoBaTenbcKoil  gesTensHocTH. CamocrosiTenbHas paboTa  CTYIEHTOB
CIOCOOCTBYET Pa3BUTHIO  CaMOCTOSITEJIBHOCTH, OTBETCTBEHHOCTM U  OPraHU30BAHHOCTH,
TBOPUYECKOTO MOJX0a K PEHICHUIO MpolieM yueOHOro 1 npodeccnoHalbHOTO YPOBHS.

[Ipu BBIMOTHEHWW 3aMaHUN I CAMOCTOATEILHOM padOThl PEKOMEHAYeTCs MpopadoTKa
MaTepuaioB JIEKIMHA MO KaKIAOW MPOMIEHHOW TeMme, a TakkKe H3YYeHHE PEKOMEHIYeMOi
JUTEpaTyphl, IPEICTaBICHHON B pa3zaene 6.

[Tpu m3ydenun aucuurnHbl «MHxkeHepHas rpaduka» caMOCTOSTENBHON pabdoTe CTYIEHTOB
ynensieTcss ocoboe BHUMAHKUE U OTBOIUTCS 69 yacos.

B yueOHOM mpoliecce MpUMEHSIETCSl ABa BUJA CAMOCTOSITENbHONW pabOThI: ayquTOpHas W
BHEAyIUTOPHASI.

AynutopHas caMOCTOsITelIbHasi paboTa BBHIMNOJMHSAETCS Ha Y4YEOHBIX 3aHATHSIX MOJ
HENOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJIaBATENSI U MO €r0 3a/IaHuIO.

BueaynuropHass caMmocTosiTenbHas —paboTa  BBINOJNHAETCS  CTYJAEHTOM IO  3aJaHHUI0
npenojaaBaress, Ho 6€3 ero HermocpPeACTBEHHOTO y4acTHsl.

OCHOBHBIMU BUJAMU CaMOCTOSATEIbHOM paboThl CTYAEHTOB 0O€3 ydacTHs IperojaaBaTreseit
ABIISIOTCS:

1) uHAMBUYATBHBIC 3aHTHS (IOMAIITHAE 3aHSITH ):

— ¢dopMHpPOBaHNE U YCBOCHHE COJACPIKAHUS KOHCIIEKTA JIEKIMI Ha 0a3e peKOMEHI0BaHHOM
npenoiaBaresieM yaeOHON JIMTepaTyphl, BKIItoUas HHPOPMAIIMOHHBIE 00pa30oBaTeIbHbIE PECYPChI
(371eKTpOHHBIE yUYEeOHUKH, SJIEKTPOHHbIE OMOIMOTEKH U JIp.);

— TIOJITOTOBKA K JJaOOpaTOpHBIM paboTam, uX 0(hOpMIICHHUE;

— BBINIOJIHEHUE 3aJaHUl B BUJE pELICHUS OTIENbHBIX 3a/1ay, MPOBEACHMSI pPaCUETHO-
rpaduuecKux U UHAUBUAYATbHBIX PAOOT MO OTAEIBHBIM pa3/ienaM IUCIUTUIMHEI;

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

2) MOJyYeHUE KOHCYJIbTAIMA U Pa3bhsCHEHWH 0 BOMPOCAM HW3yYaeMOW JUCIMILIAHBI 110
JIIEKTPOHHOM IEPEIUCKE.

OCHOBHBIMU BHJIaMU CaMOCTOSITEIbHONH pabOThl CTYIEHTOB C y4acTUEM IpernojaBaTesieit
ABIISIOTCS:

— TEeKyIIHe KOHCYJIbTallUH;

— mpueM U paz0op 3aaHuil (B 4achl MPAKTUYECKUX 3aHITHH);

— TIPHEM H 3alUTa JJabopaTOPHBIX padoT.
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[Ipy TOATOTOBKE K AayAWTOPHBIM 3aHSATHSAM CTyJIEHTaM HEOO0XOAUMO MpopadboTaTh U
MOBTOPUTHh MPONACHHBIN MaTepuai, peUIUTh yKa3aHHBIC MpEnojiaBaTeleM 3aJaud M0 TeKyllen
TeMe, BBIIIOJIHUTH 33JJaHHbIC TpaduIecKre paboThI.

Jis  ycmemrHoro BBINOJIHEHUS TMPAKTUYECKUX U JaOOpaTOpHBIX pabOT CTYAEHT 110
CTYJICHYECKOMY OWIJIETY MOXET B35Th Ha KadeIpe COOTBETCTBYIOIIME METOJAMYECKUE yKa3aHUS,
KOTOpBIE Tak)Ke NPEJCTABICHbI B JJIEKTPOHHOM BHUJIE Ha CepBepe yHHUBEpcuUTeTa. |eKyIiuii
KOHTPOJIb TPOU3BOAMUTCS TMEPUOJUYECKH B MPOILIECCE U3YUYEHUS MUCLHMIUIMHBI U BBITOJHEHUS
CaMOCTOSITENIbHBIX Pa0OT (TECThI, KOHTPOJBHBIN OMPOC, KOHTPOJIbHAs padboTa).

[Ipy nOPOMEKYTOUYHOM KOHTPOJE I[IUPOKO MCHOJB3YIOTCS DJIEKTPOHHBIE TECTHl IO
TUCIUILIMHE, pa3paboTaHHble Ha Kadenape. [Ipu moAroToBke K TEKyIIEMY U MPOMEKYTOUHOMY
KOHTPOJTIO (3K3aMEHY) CTYICHT pacrioyiaraet y4yeOHbIMU mocoOusmu moj rpudamu YMO By30B
P®, Yyenoro coBera HI'TY, BeimymieHHbIMU Ha Kadeape B pa3HbIE TObI.

11.6 MeToauyeckue ykazaHusi JAjs BbinoiHenuss PI'P

Ienamu BeimonHenuss PI'P saBnsercs pa3BuTue y CTyIEHTa 3HAaHUN, YMEHUHM U HABBIKOB,
HEOOXOMUMBIX JJii MOpOoroBoro ypoBHs ocBoeHusi kommerenmuu OIIK-1, OIIK-5
CIIOCOOCTBYIONTUX IIeJICHANIPABIICHHOMY (DOPMUPOBAHUIO TPOCTPAHCTBEHHBIX IMPEICTABICHUNA H
Pa3BUTHIO TPOCTPAHCTBEHHOTO BOOOPaKECHHMS, MPUOOPETECHUIO HABBIKOB YTCHHSI W TIOCTPOCHHS
YEPTEKEU, FTEOMETPUUECKOTO0 KOHCTPYHUPOBAHHS.

KoMIuiekT TUITOBBIX 3aJaHui JJIs1 pacueTHO-TpaPuIecKoi paboThI
PI'P 1.1 «IIpoexnuonHoe yepueHue. Hanecenue pazmepoB»

3anava 1 — [Ipoexkunonnoe yepuenue (Bunsl. Paspesst nmpoctsie. Pa3zpessr cioxubie. CedeHus).
3anava 2— Hanecenue pa3mepos.

PI'P 1.2 «KoHCTpyKTOpCKasi TOKYMEHTALUsI COOPOYHOM €TUHUIIBI)

3anava.3 — Coequnenus neraneit (Pe3pobl. Coennnenue 6onroBoe. CoeJMHEHHE HITIOHOYHOE);
3anava.4 — Dcku3bl U paboune 4epTexu aetaneit (ICKu3 BTYIKU. ICKU3 MTYIEPa).

3anaua 5 — UteHue u netaaupoBaHue cOopouHoro yepreka (Pabouwnii yepTex BTYNIKK\BaJia).
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12 OHEHOYHBIE CPEJACTBA JJIsA KOHTPOJISA OCBOEHUSA JUCHUIIJIMHBI «<MHKEHEPHAS I'PA®UKA»

Tabmuma 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

HaumenoBanue

IIpakTnyeckune 3aHATHS

JlaGopaTopHble 3aHATUS

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: «®@opMartsl. 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 JeTaneii»
TBEPJOTENBHON MOJENH 110
HATTSITHOMY
n300paKEHHIO; CO3IaHUE
ACCOLIMATUBHOIO YepTexka
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TunoBble KOHTPOJBHBIC, TECTOBBIC 3a/laHWs, HEOOXOAMMBIE NJsi OLIEHKH 3HAHWUW, YMEHUH,
HaBBIKOB M ONBITa B XOJC TEKYIIETO KOHTPOJS YCIEBAEMOCTH MPOMHUCAHBI B JOKyMeHTe «DoHn
OIICHOYHBIX cpeacTB 1o aucuuiinHe «WHxeHepHas rtpaduka». TwumoBble 3amaHus K
MPAKTUYECKUM 3aHSATHSM, TUIIOBBIC 3a/IaHMsI JIS JTAOOPATOPHBIX padOT Takke omnucaHbl B «DoH[
OIICHOYHBIX CPEJICTB M0 quciuIuinHe «rkenepHas rpadukay.

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

Texymuit KOHTPOJIb OCYIIECTBIISAETCS MO0 BCEM BHIaM y4eOHOTO Ipoliecca: TECTUPOBAHUE IO
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 YePTEeKaAX?

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 nojpasnenstor CIIOKHBIC pa3pe3bl B 3aBUCHMOCTH OT B3aWMHOTO 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 pa3MeEPOB (PACOK, UMEIOIINX Pa3HbIC YTIIIbI?

9.  Uro Ha3bIBAIOT U KaK ONpPENENSIOT HIEPOXOBATOCTh IOBEPXHOCTH?

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

11. Kakue ycTaHOBJIEHBI NpaBWia H300paXEHUS PE3bObI M YTO OTHOCAT K 3JIEMEHTaM
pe3bobI?

12. Kaxkue pe3pOOBBIE ACTAIA OTHOCSIT K KPEIEKHBIM?

13. Kakwue coeqHEeHNsI OTHOCAT K HEPa3beMHBIM?

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

15. Yro Ha3wBaroT cnenuduxanuen u3nenus?

16. Yro momkeH copepkaTh COOPOUHBIHN uepTex?

17. Yro Takoe reoMeTpuyecKasi MOJEIh?

18. Bujsl reoMeTpHUECKUX MOJIENIEH.

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

20. CnocoOsbl co3/1aHus TBEPIOTEIbHON MOAETH.
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