MHUHUCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKON ®EJEPALIUU
®EJIEPAJIHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUPEX/IEHUE BBICLLIET'O OBPA3OBAHMS

«HannoHanpHbIN UCCIEN0BATENBCKUH AIepHbIA YHUBEPCUTET «MU DU »

TpexropHbIV TeXHOJIOIMYECKUI MHCTUTYT ~
Jwimnan deneparbHOrO rocygapCcTBEHHOIO aBTOHOMHOTO 00pa30oBaTeJIbHOTO YUpeXXaeHVIs BEICIIero oOpa3oBaHs
«HanmoHasIbHBIV McCIIeN0BaTeIbCKU AIepHbIi yHuBepcuteT «MVIDVD»

(TTV HUSTY MUDW)

YTBEPXKJIAIO

Hupexrop TTU HUAY MUOU
T.W. Yautuna

«31»  amrycra 2021 r.

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIIATIIVMHBI

«MHKEHEPHAS ' PA®UKA»

Hanpasiaenue noaroroBku: 15.03.05 KoHCTpYyKTOPCKO-TEXHOIOTHYECKOE 00SCIICUCHHE
MaIIMHOCTPOUTEIBHBIX MPOU3BOCTB

[Mpoduiab moaroroBku: TexHONOTHUSI MAIIMHOCTPOCHUS

KBanudukanus (cTenennb) BLIMYCKHUKA: OaKaaaBp

®opma 00y4eHHUAA: OYHO-3a0YHaS

TpexropHslii
2021



1 IIEJIM OCBOEHUA YUYEBHOM JJUCHUTLTAHBI
BaykHoe MecTo B MOJArOTOBKE CHELUAIMCTOB C BBICHIMM TEXHUYECKMM OOpa30BaHHUEM
3aHuMaeT «/HxeHepHas rpaduka». YMEHHE UYNTaTh U BBIIOJHATh YEPTEKU — HEOOXOIUMOE
yCIIOBUE YyCHemHON paboTel Ha mpousBoiacTBe. «WHxkeHepHas rpaduka» mpu3BaHa JaTh
CTYJAEHTaM YMEHHE U HABBIKU JJIS M3JIO0XKEHUS TEXHUYECKHX HAEH C MOMOILBI0 YepTexa, a
TakKe TOHMMaHUS TIO0 dYepTexy OOBEKTOB MAIIMHOCTPOCHUA W TPUHLUINA JCUCTBUA
N300paxaeMoOro TEXHHYECKOTO U3EIIH.

1.1 Hean aucHMNJINHBI

Henssmu  mucturmuinabl - «HxkeHepHass Tpaduka» SBISIOTCS BbIpaOOTKA 3HAHWNA U
HaBBIKOB, HEOOXOAMMBIX IS BBINOJHEHUS M YTEHHUS TEXHUYECKUX YEPTEKEU, BBIITOJIHEHUS
OCKU30B  JI€Tajied, COCTAaBJIEHUA KOHCTPYKTOPCKOM M  TEXHHYECKOM JIOKYMEHTAllUU

IMpOU3BOACTBA.

1.2 3agaun AMCHUIITHHBI

3ajadyaMyd JUCUMIUIMHBI  SIBJIAFOTCS: O3HAKOMJIEHME  CTYJIEHTOB C YEpPTEKHBIMU
MHCTPYMEHTAaMH W NPHUHAJIEKHOCTSAMM; OCBOCHHME IIpaBWJI OQOPMIICHHUS 4YepTexell u
TEKCTOBBIX NOKyMeHTOB 1o ECK]l; u3ydyeHume mnpaBWiI BBIOJIHEHUS Pa3pe30B, CEUCHUM;
HAaHECEHUsI PAa3MEpPOB; 3HAKOMCTBO C BHUJAMHM KOHCTPYKTOPCKOW INOKYMEHTALlUU; U3Yy4YCHUE
YCIOBHOCTEM WM YNPOILIEHWW, NMPUMEHSAEMBIX HAa YEPTEKaX; BBITOJIHEHUE 3CKU30B JETaJeH;

COCTaBJICHHE U YTEHUE YePTEXKeH OOITUX BUIOB, COOPOUHBIX UEPTEKEH U CXEM.

2 MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII BO

Hucuumuna «Mmkenepras rtpadpuka» (B1.5.18) otHocuTcss k 0a3oBoi  yacTu

JAUCHUITIINH.

3 KOMIIETEHIIMM CTYJAEHTA, ®OPMUAPYEMBIE B PE3YJIBTATE OCBOEHUSI
YYEBHOW JUCHUTIJIMHBI / O)KUJIAEMBIE PE3YJILTATBI OBPA3ZOBAHMS U
KOMIETEHIIMY CTYIEHTA IO 3ABEPIIEHMY OCBOEHUS TPOT PAMMBI
YYEBHOW JUCIHUATIINHBI

3.1 O6menpodeccnoHaJIbHbIe KOMIETEHIIHH

Nzyuenne aucuurinunbl « HkeHepHas rpadukay HamparieHo Ha (HOPMUPOBAHUE Y CTYJEHTOB

CIEAYIOIIMUX KOMIIETCHIINM:



o0menpogeccuonaabubix (OIIK):

— CnocobeH y4acTBOBaTh B pa3pabOTKe TEXHUYECKOW JOKYMEHTAllMW, CBA3aHHOM C

npodeccruoHanbHou aestenbHocThio (OITK-7);
npogeccuonanbubie (IIK):

— Cnocoben BBIITOJIHATD TCXHOJIOTHUYCCKYTO IMOATOTOBKY IMIPpONU3BOJACTBA IleTaJIef/'I

marrHocTpoeHus (I1K-2).

3.2 IlepeyeHb pe3yJbTATOB 00pa30BaHus, (POPMUPYEMbIX TUCHHUIIIMHOM,

€ YKa3aHHeM YPOBHSI X OCBOEHHSA

IIo 3aBCPIICHUHN OCBOCHU IIPOI'PpaMMBI yqe6H0ﬁ JAUCHUIIIIMHBI CTYACHT JOJIKCH:
3HATb:

- Tpe6OBaHI/I$I HOpMaTI/IBHO-TCXHI/I‘-IeCKOﬁ AOKYMCHTAIMH, PYKOBOAAIMMX MATCPHUAIIOB,
HGO6XO,[[I/IMI>IX JJIs1 p33pa6OTKH u 0(1)OpMJI€HI/IH TEXHUYECKOU JOKYMCHTAaIINN B obmacTu
KOHCTPYKTOPCKO-TECXHOJIOTHYICCKOT'O obecrnieueHus MaIIMHOCTPOUTCIBHBIX MPOU3BOACTB,

— HOPMATHUBHO-TCXHHYCCKHUC MW PYKOBOAAIIHNC IOOKYMCHTLI B obiacTu TCXHOJIOTMYHOCTH,
IIOCJICIOBATCIIBHOCTD IIGﬁCTBHﬁ IIpyu OHOCHKC TCXHOJOTHUYHOCTH KOHCTPYKIHUHU IIGTaHGﬁ;
OCHOBHBIC KpPUTCPHU Ka4eCTBECHHOM OOCHKM TCEXHOJIOTHYHOCTH KOHCTPYKIIHMHU ):[eTaneﬁ;

OCHOBHBI€ I10Ka3aTeIM KOJIMYECTBEHHON OLIEHKN TEXHOJOITMYHOCTHA KOHCTPYKIIUU JETAJIECH.
yMeThb:

— TIPOBOJUTH TMOUCK M aHAIIN3 JIMTEPATYpPhl MJIs TMOJIYYEHUS HEOOXOAMMOW HH(POpMAIINU;
MPUMEHUTh TpeOOBaHUS CTaHAAPTOB, HOPM M TpaBWI JUIsl pPa3pabOTKU TEXHUYECKOUH
JTOKYMEHTAIUU B obJsactu KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO obecrieueHus
MAIIMHOCTPOUTEIIBHBIX IIPOU3BOJICTB;

— BBUIIBJISITh HETEXHOJOTWYHBIC JJIEMEHTHl KOHCTPYKIMH €T MAIIMHOCTPOCHUS;
pa3pabaThiBaTh MPEJIOKEHUS 110 TOBBIIICHUID TEXHOJOTUYHOCTH KOHCTPYKIUN JAeTaneu
MAIIMHOCTPOCHUS,  PACCUMTHIBATh  OCHOBHBIE  IOKA3aTEIM  KOJWYECTBEHHOM  OLICHKU
TEXHOJIOTUYHOCTH KOHCTPYKIUU JE€TAJICH MAITMHOCTPOCHUSI; pa3padaThiBaTh MPEI0KEHUS 110

HU3MCHCHHIO KOHCTp}IKI_II/Iﬁ I[eTaJIeI‘/JI MaIMMHOCTPOCHUA C OCJIbrO ITIOBBIIIICHUA nx



TCXHOJIOTMIHOCTHU, KOHTPOJIMPOBATH CO6J'IIOI[€HI/IC TEXHOJIOTUUECKOM AUCOUINIMHBL  IIPU

WU3TOTOBJIEHUN U3EIIUH,
BJIA/IETh:

— HaBbIKAMHU pPa3pabOTKH TEXHUYECKOW [TOKyMEHTAllUH, CBA3AHHOW ¢ MpodeccrnoHalbHOM

ACATCIBHOCTBIO,

— HaBBIKAMHM adHaJIu3a TCXHOJIOTHYHOCTH KOHCTPYKL[I/Iﬁ I[eTaJIeﬁ MallIMHOCTPOCHU S,
BBIITOJIHCHUA Ka4eCTBECHHOM OLICHKHA TCXHOJIOTUYHOCTH KOHCTPYKL[I/Iﬁ I[CTaJIeﬁ
MAaIMMHOCTPOCHU A, IIPOBCIACHUA KOJINYECTBEHHOM OLCHKHN TCXHOJIOTHYHOCTH KOHCTpYKHI/Iﬁ
I[eTaHeﬁ MAallIMHOCTPOCHUA, MCTOAdMHU KOHTPOJIA TEXHOJIOTHYECKOM AUCHUIUIMHBL  IIpH

HU3TrOTOBJICHHUHN I/ISIIGJII/Iﬁ .

3.3 BocnurarejbHas padora

HanpasJienue/ Co3panne ycJaoBuii, | Ucnosib30BaHHe BOCHHUTATENbHOI0 IMOTEHIHAJIA
e o0ecreuYnBaOIINX Y4eOHBIX IHCHUIITHH
EcrecTBeHHOHAy4HBIH 1 001IenIPOdecCHOHATBHBIH MOXYJIN

IIpodeccuonanbHoe | - dopmuposanue | 1.VMcrnonb3oBaHue BOCIUTATENBHOIO IOTEHLUANIA
U TPYAOBO€ | TITyOOKOTO  TOHMMAHUS | JUCHUIUINH €CTECTBEHHOHAYYHOTO "
BOCIIMTAHHUE COLIMAJIbHON ponu | oOuienpodecCHOHaIBHOTO MOTYJIS IS
npodeccur, TO3UTUBHOW | - (OpMUPOBAHHS TO3UTHBHOTO OTHOUICHUS K
Y aKTUBHOM YCTAaHOBKM Ha | Ipodeccuu MHXeHepa (KOHCTPYKTOpa, TEXHOJIOra),
LIEHHOCTH M30paHHOM | IOHUMAaHUS €€ COLMAIbHOM 3HAYMMOCTH U POJIU B
CIELMAILHOCTH, oOmmiecTBe, CTPEMJICHHS  CII€ZOBaTh  HOpPMaM
OTBETCTBEHHOTO npogeccuoHaIbHON TUKH MOCPEJICTBOM
OTHOIICHHS K | KOHTEKCTHOTO OOy4YeHHs, peIIeHUs] MpPaKTUKO-
npodeccuoHaTbHON OpPUEHTUPOBAHHBIX CUTYallMOHHBIX 3ajiau.
NeSITeTbHOCTH, Tpyay | - (QOpMHpOBaHUS  yCTOMYMBOIO HHTEpeca K
(B14) npodeccnoHaNbHON AEeATeTbHOCTH, CIHOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIHHO MBICIIHThH, TOHUMATh
3HaYMMOCTb NMPO(ECCHH MOCPEACTBOM OCO3HAHHOTO
BbIOOpa  TEMaTHKHM  TPOEKTOB,  BBIOJHEHHS
IIPOEKTOB C nociuenyromei nyOIUYHON
Mpe3eHTalield  pe3ysinbTaToB, B TOM  YHCIE
00OCHOBaHHMEM HX COLMAIBHOM M TNpaKTHYECKOU
3HaYMMOCTH;

- (GopMHpOBaHUs HAaBBIKOB KOMaHAHOH pPabOTHI, B
TOM YHCJIEC peAN3alid PAa3UYHBIX MPOEKTHBIX
poneil (auuep, WCHOJHUTENb, AHAIUTHUK W Tp.)
MTOCPENICTBOM BBITTOJTHEHHSI COBMECTHBIX IPOEKTOB.
2.Hcnonp30oBaHME BOCHHUTATENBHOTO MOTEHIMAIA
TV CLUTIIINH "OKoHOMUKA " YIPaBIICHHE
npou3BoacTBOM", "VIHHOBaIlMOHHAS HKOHOMHKA H
TEXHOJIOTHYECKOE MpeaNPUHUMATEIbCTBO"
"IIpaBoBenenue” mus:

- (QopMHpOBaHUS HABBIKOB CHUCTEMHOTO BHIICHHS
pOJIM M 3HAYMMOCTH BBIOpaHHOW Tmpodeccuu B
COITMATEHO-D)KOHOMHYECKUX OTHOIICHUSIX  4epes




KOHTEKCTHOE 00ydeHne
- dbopmupoBanue | Mcronb30BaHHe  BOCHUTATEIBHOTO  MOTCHIIMATA

TICHXOJIOTHYECKOM JTUCIUTUTAH 00IIenpodecCuOHaTBLHOTO MOIYIIS IS
TOTOBHOCTH K | - (QopMUpOBaHUS yCTOHYMBOIO UWHTEpeca K
npoeCCHOHATLHON poeCCHOHATILHON JeSITeIbHOCTH, MOTPEOHOCTH B
NeSTeIbHOCTH 0 | TOCTYIKEHUU pe3yIbTara, MTOHUMAHHUS
n3bpanHoit  mpodeccun | GYHKIMOHATBHBIX  OOS3aHHOCTEW W 3a1ad
(B15) n30paHHOi  TPO(EeCCHOHANBHOW  JIEATEIHHOCTH,

4yBCTBa  NPO(ECCHOHANBHON  OTBETCTBEHHOCTH
yepe3 BBINOJHEHHE Y4YeOHBIX, B TOM YHCIE
[IPaKTUYECKUX 3aJaHui, TpeOylIUX CTPOroro
COONIOAICHUST TPaBWJI TEXHUKH O€30MacHOCTH U
MHCTPYKIUHU 10 paboTe ¢ 000pyI0BaHUEM B paMKax
71a60PaTOPHOTO NPAKTHKYMA.

HNuTennekryanbHoe - dbopmupoBanue | Mcronp3oBaHue  BOCHUTATEIBHOTO  MOTEHIIMANA
BOCIIMTAHHE KYJIbTYpbl ~ YMCTBEHHOIO | JUCIHUIUIMH TYMaHUTAPHOTO,
Tpyzna (B11) €CTECTBEHHOHAYYHOT'0, 00IIeNpo(heCCHOHATBLHOTO U

po(eCCUOHATTBHOTO MOAYJISA ISl (hOPMUPOBAHHS
KyJIbTYypbl ~ YMCTBEHHOTO Tpyda IOCPEICTBOM

BOBJICUCHU A CTYJACHTOB B y‘~I€6HI)Ie
HCCIICAOBATCIIbCKUC 3alaHUA, KYPCOBBIC pa6OTbI n
Aap.

4 COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

OO6m1as Tpy10€eMKOCTh JUCHUIUIUHBI B 1 ceMecTpe cocTaBisieT 4 3aueTHble equHuibl, 144 yaca.

Buner yaeOHoiA
JIEATEIIbHOCTH, BKIIFOYast
§ CaMOCTOSITENIbHYIO paboTy Texymmit ATTecTamus
CTYJICHTOB U TPYJIOEMKOCTh KOHTPOJIb Makc.
No 5 paznena
Pasnen = (B yacax) yCIIEBAEMOCTH OaJr 3a
n/m . 3 (wenens, %
y4eOHOi s - = 2| & (nenens, dbopma) paszznen
IIACHATUTUHBI 5 | g E| 58| 85 (dopma) P
5 1SS 8% 2%
= o = o | U
1 cemectp
1 Pazpgen 1
1-5 5 - 5 20 YOl I101 10
2| Pamen2 1610 15 11 5 | 5 V02 T 15
3 Paznen 3
11-15 4 - 5 20 YO3 1102 10
4 Pasznen 4 16-19 4 - 5 19 YO4 PI'P1 15
Hroro 18 | - | 20 | 79 50
DK3aMeH 27 50
Hroro 3a cemectp 100




4.1 Copep:xanue JeKuui

1 cemecTp

Pasaea 1. KOHCTpYKTOPCKAS NOKYMEHTAIM. DJIeMEHThI reoMmerpun neraiaei. OdopmiaeHue

YEPTEKEN.

Tema 1.1 Enunasg cucrteMa KOHCTPYKTOPCKOM JOKyMeHTauuH._ OCHOBHBIE IpaBUIIA
opopminenusi ueptexkeir mo ECKJ. Crannmaptet ECKJI. Buabl uzgenuili 1 KOHCTPYKTOPCKUX
nokymeHToB. Ctaauu pazpadotku K/I.

Tema 1.2 Odopmnenue ueptexend._ Popmartel. MacmtalObl. Jlunuu. pudTel uepTexHBIE.
OcHoBHas Haanuch. Hanecenue pa3mepos.

Tema 1.3 DOnementsl reoMerpun jAetaneil._ ['eomerpuueckue OCHOBBI (HOpPM JI€TaNCH.
[TepeceueHne MOBEpXHOCTEN TeOMETPUUECKUX Tel. HakITOHHBIE ceueHurs IeTajeH.

Pasnaea 2. M300paxenus, Hammucu, 0003HayeHns. HakIOHHbBIE CeUeHus eTaiei

Tema 2.1 OcHOBHbIE TpaBWia BBINOJHEHHUS H300paxkeHuil. Buael. Paspespl. Ceuenus.
BoiHocHble anemenThl. KommoneHTsl ueprexa. Hagnmucu m 0003HAaueHMs Ha 4YEpTEXe.
Y CII0BHOCTHU U YIIPOLLEHHUS.

Tema 2.2 Hakiionnsle ceuenus aetanei. [[paBuiia mocTpoeHusT HAKIIOHHBIX CEYCHUU JeTalIeH
Tema 2.3 M3o6paxkeHuss u obo3HaueHus 31eMeHTOB Aetaneil._Otepcrus. I1a3zpl. DineMeHTh
KPEMEKHBIX JeTajeh. DIEMEHTBI JINTBIX IETAJICH.

Pasnea 3. M300paxeHue u 0003HaueHne pe3b0bl. Pa3peMHBIE COETMHEHNS.

HepaszbeMHBIE COETUHEHUS

Tema 3.1 M300paxenue u obo3naueHue pe3bobl. O0pa3zoBanue pe3bObl. OCHOBHBIE MTapaMeTpPhl
pe3bObl. [lunmuuapuueckue W KOHMYECKHE pPe3bObl. YCIOBHOE M300pakeHHWe  Pe3bObl.
[Tpodunu u 0603HAYEHUS CTAHAAPTHBIX Pe3b0. TEXHOJIOTHYECKUE DJIEMEHTHI PE3bOBbI.

Tema 3.2 Pa3zpemubic coenmHeHus. CoeauHeHUE HaeTajed OoJITaMHM, BHHTAMH, IIIMHUILKAMHU.
CoenvHeHne MINOHKAMH.

Tema 3.3 Hepasbemnbie coenuneHus. CoenuHeHusi cBapHble. COEOUHEHUSA 3aKJICIKAMM.
N3o6paxenne nasgHpIx coenuHeHuil. M3o0pakeHue coeIMHEHN, TOy4YaeMbIX CKJICHBAaHHEM.

Pasznen 4. 3V6‘—IaTLIe nepegaum. Y KazaHMe Ha 4epTekKe JONYCKOB d)ODMLI H PACIIOJIOXKCHH A

noBepxHocTel. Paboure yepTexu aeTajiei.

Tema 4.1 3yOuarbie mnepenaun. UepTex MMIMHAPUIECKON 3y0UuaToil mepeaadm.

Tema 4.2 Yka3zanue Ha yepTexe JOMYCKOB (POPMbI U PACTIONOKEHUS TOBEPXHOCTEN.



Tema 4.3 Paboume ueprexu aeraneir. Comeprkanue pabodero deprexa JeTaieid. DIeMEHTHI
neranei. 3o0paxeHrue CTaHAapTHHIX AeTayieil. UepTeku OpUriHaIbHBIX JACTajei.
4.2 IlpakTnyeckas padora CTy/1eHTOB.

1.06mme nmonoxenuss ECKJI;

2.Dopmarhl,

3.Hanecenue pa3mepos;

4 IlepeceueHne reOMETPUIECKUX TElT;

5.Bunsr;

6.Ceuenue;

7.Pa3pessr;

8.BBIHOCHBIE 3JIEMEHTHI;

9.Buibl aKCOHOMETPUYECKUX TTPOECKIIUH;

10.0OcHOBHBIE TapaMeTPhI PE3bOBHI;

11.HenonBu:xHbIE pa3bEMHBIE COEUHEHNS,

12.IIpenenbHble OTKIOHEHUS (popMa U paclpeesieHHus MOBEPXHOCTH;

13.M300pakeHre u 0003HAYCHUE CBAPHBIX IIIBOB,;

14.CoenuHenus masHHbIE U KIIECHBIC,

15.3y6uarbie nepenayu;

16.CO0pOYHBIii YEPTEK;

17.CocraBnenue cnenudukanuy 1o cOOpOYHOMY YEPTEKY.

4.2.2 CamocrosiTeqibHasi padoTa CTYJAeHTOB

CamMocTosTeNbHOE U3YUYEHHUE JIEKIIMOHHOTO MaTepraa o TeMaM:
1.JIexanbHbIe KpuBBIE (CIMpaib ApXyUMe/ia, YBOJILBEHTA)
2.M3o0paxkennss u o0Oo3HaueHHWs diaeMeHTOB neranedt. OtBepctus. Ila3pl. DieMeHTHI
KPENEKHBIX JeTajeh. DIIEMEHTBI JIMTHIX IETAJICH.
3.BrinonaHeHue yepTexa AeTaau 1o €€ ONUCAHUIO.
4.0dpopmiienue tutynbHoro aucta (1 muct ¢popmara A4). IloctpoeHne n300paxxeHui - BUJIBI,
paspesbl, ceueHus. [loctpoenue ueptexa HakiioHHOro ceueHus (1 muct popmara A3); Ueprex

MPSIMOYTOJILHOW M30METPHUU C BBIPE30M yCIOBHOU deTBepTH (1 muct hopmata A3)



5 OBPA3OBATEJIBHBIE TEXHOJIOI'TU

B cooTBeTcTBHM C KOMIETEHTHOCTHBIM MOAXOJOM BBIITYCKHHK By3a JIOJKEH HE MPOCTO
o0JjanaTh ONpeneNeHHOW CyMMOM 3HaHHM, a yMETh MpH IMOMOIIM JTHUX 3HAHUN pemarh
KOHKPETHBIE 3a7a4X ITPOU3BOCTBA.

YuuteiBas tpeboBanus OC HUAY MUOU no nampasnenuto moxaroroBku 15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTMUECKOE O00ECIEYeHNEe MAIIMHOCTPOUTEIbHBIX IPOU3BOICTBY,
peanuzanus KOMIIETEHTHOCTHOIO ~ ITOAXO0AA NOJDKHA  INPEAyCMATpUBaTh IIMPOKOE
UCIIOJIb30BaHWE B y4eOHOM TMpOIECCe AaKTUBHBIX W HHTEPAKTUBHBIX (OPM TMPOBEACHUS
3aHATUH B COYETAaHMM C BHEAYJUTOPHOW pPaOOTOM C 1enpto (HOpMHUPOBaHHUS U PA3BUTHUS
PO(eCCHOHATTLHBIX HABBIKOB 00YJarOMIUXCSl.

JleKIMOHHBIE 3aHATHS MPOBOJAATCS B CHEUAIM3UPOBAHHOW ayJAUTOPUU C TPUMEHEHUEM
MYyJbTUMEAUMHOIO TMPOEKTOpa B BHUAE Y4YeOHON mpe3eHTauuu. Y4eOHble MaTepuabl
NPEABSBISIIOTCA OOy4YalOIIMMCS Il O3HAKOMJIEHMSI W M3yYEHHsl, OCHOBHBIE MOMEHTBI
JEKIMOHHBIX  3aHATUM  KOHCHEKTHpYyroTCa.  OThenbHblE  TEMbl  NpeIararorcs Ui
CaMOCTOSITEJIbHOTO U3YyUYEHUS C 00513aTENbHBIM COCTABICHUEM U KOHTPOJIEM KOHCIIEKTA.

[IpakTnueckue 3aHATHS MPOBOJATCA TaKXKE€ C NPUMEHEHHEM MYJIbTHMEIUINHOIO
IIPOEKTOpa ¢ pa300pOM THIOBBIX PEIICHUH.

Tekymuid KOHTPOJb 3HAHMM CTYIEHTOB II0 OTIEIBHBIM pa3fenaM U B IEIOM IO
JUCLMIUTMHE TPOBOAUTCSA B (pOpME KOMITBIOTEPHOTO WJIM OyMa)KHOTO TECTUPOBAHMS, a TAKKE

BBIITOJIHCHHUECM CaMOCTOATCIBHBIX pa60T I10 pCUICHHUIO 3a1a4.

6 OIEHOYHBIE CPEJACTBA JJIAA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTH,
IMPOMEXYTOUYHOM ATTECTAIIMHA 11O UTOTI'AM OCBOEHUSA JUCIUTLINHBI
U YYEBHO-METO/JMYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOI
PABOTBI CTYJAEHTOB

HepequL OLCHOYHBIX CPEACTB, HCIIOJIB3YEMBIX JIJIA TeKyllleﬁ aTrecranmumu

IIpeacrasienue
HaumeHnoBanue
OLICHOYHOI'0
Kon OLICHOYHOI0 Kparkas xapakTepucTHKA OLIEHOYHOI0 CpecTBA CDENCTRA B
cpeacTsa p
donge
1 cemecTp
> Kommekr
YOI | Yerasiii onpoc Nel
CpencTBo NpoBepKHU 3HaHUH MO U3YYEHHOMY MaTepHany KOHTPOJILHBIX
YO2 | VYcrasii onpoc Ne2 BOIIPOCOB I10
YO3 | Ycraslii onpoc Ne3 OCHOBHBIM




YO4 | Vcraslii onpoc Ned pazzenam
Komriexr
KOHTDOILHO CpencTBo NpoOBEpKU YMEHUN IPUMEHATH MOJIyYCHHBIC pacueTHo-
KI'P1 P 3HAHUS s peIlieHHs pacueTHO-rpauyecKux 3a1a4y rpadu4ecKux
rpadudeckas pabora .
OIPEEIIEHHOrO THIIA 110 TEME WIN PA3ACILy 3aJlaHuHl 110
BapHaHTaM
CucremMa CTaHIapPTU3UPOBAHHBIX 3aJaHUM, TO3BOJIAIOILAS
ap P A ’ m .. | POHJ TECTOBBIX
T1 Tect Nel aBTOMAaTU3UPOBATh MIPOLEAYPY U3MEPEHUS YPOBHS 3HAHUY -
U YMEHHH 00yYaroIerocs.
o1 IInceMeHHBI O1Ipoc Kommuiekr
Nol KOHTPOJIbHBIX
. CpencTBo IpOBEPKHU 3HaHUH 110 U3YYEHHOMY MaTepHall BOIIPOCOB I10
IInceMeHnHBIM onpoc P POBEP ya Y praiy p
102 OCHOBHBIM
Ne2
paszuenam

PacmugpoBka koMneTeHUN Yepe3 MVIAHUPYeMble Pe3yJibTaThl 00y4eHusI

CBsi3b MKy (POPMUPYEMBIMH KOMIIETSHIUSIMU U TUTAHUPYEMBIMU pe3yJIbTaTaMu
oOy4eHHs MpeJICTaBJIeHa B CIEAYIONIEH TabJIuIIe:

IIpoexTHpyeMble pe3yJibTATHI OCBOEHUSI U CUMIJIMHbBI
N CpeacTBa ¥ TEXHOJIOTHH
Kon U HHIUKATOPHI (OPMHUPOBAHNS KOMIIETEHIIU I OIEHKH
3unarnb (3) Ymers (Y) Baaners (B)
1 cemectp:
OIIK-7 31 V1 Bl T1,YOL,Y02,Y03,Y04,
KT'P1, I1O1, TIO 2.
1 cemectp:
IK-2 32 V2 B2 T1,YO1,¥02,Y03,Y04,
KT'P1, I1O1, TIO 2.
Jdranbl GopMHUPOBAHUS KOMIIETEHIIUI
3Hann Buasbl arTecranmu
Komt yMs::,}m Texkymmii | Arrecran | IIpomexy
Paznen Tembl 3aHATHIT KOMIIETeH au KOHTPOJIb usi TOYHAasI
- - pasnena —
1870} 1 HaBBIK Heenst aTTecTal
H Hemes us
1 cemecTp
KoncTpykropckas
JOKYMEHTaIUA. DJIEMEHTHI
TeOMETPUHU JeTaleHl.
Odopmienue yepTexei. 31, 32,
Paznen 1. Ennnas cucrema OIIK-7 | v1,VY2, YOl o1 3K3aMeH
KOHCTPYKTOPCKOM [1K-2 B1, B2
nokymMmeHTaruu. OCHOBHBIC
npaBuiia 0popMIICHHUS
yeprexeit no ECK/I.
Crannaptel ECK/I. Bunbt




U3JEIINNA U KOHCTPYKTOPCKUX
TOoKyMeHTOB. Ctaauu

pazpabortku K/I.

OdopMieHne yepTexei.

®dopmatel. Macmtadsr. Jlnnun.

pud el yepTeKHBIE.
OcHOBHas HaJJKCh.
Hanecenue pasmepos.
DeMeHTbl TeOMETPUN
neraneu. ['eomerpuueckue
OCHOBBI (JOPM JeTaJIEH.
IIepeceyenue noBepxHOCTEN
reOMETPUUECKUX Tell.
HaxnonHrle ceuenus nerajiei.

OIIK-7
[1K-2

31, 32,
V1,V2,
B1, B2

Pasnen 2.

N306paxenus, HammucH,
obo3Hauenus. Hakionnsle
CeUeHHUs JieTanei.
OcHoBHbIE TIpaBUiIa
BBITIOJTHEHUS U300pasKEeHUH.
Bunel. Pazpessl. Ceuenus.
BbIHOCHBIE 37IEMEHTHI.
KomnoneHTsl yepTexa.
Haanucu u o0o3HaueHus Ha
yepTexe. Y CIOBHOCTU U

YIIPOIICHU.

OIIK-7
[1K-2

31, 32,
V1,V2,
B1, B2

Haknonnble ceueHus neranei.
[IpaBuia noctpoenus
HAKJIOHHBIX CEYCHH JeTalei.
N3o0pakenus: u 0003HauEHUS
3JIEMEHTOB JIETaJEH.
OtBepctus. [1a3pl. DneMeHThI
KpEMNeXXHbBIX JIeTaleH.
DJIEMEHTHI JINTBIX JCTAJICH.

OIIK-7
[1K-2

31, 32,
V1, V2,
B1, B2

Y02

T1

Paznen 3.

N3ob6paxenune u 0603HaYeHHE
pe3b0bl. PazbemHbIe
COEIMHEHMUSL.

HepasbeMHbie coeuHeHUS.
N3ob6paxenune u 0603HaYeHHE
pe3bobl. OOpazoBaHue Pe3bOHI.

OcHOBHBIE TapaMeTPhl Pe3bOBI.

[unuaapuaeckue u
KOHHUYECKUE PE3bOBI.
YcnoBHoe H300pakeHuE
pe3sobl. [Ipodpunu u
0003Ha4YeHHsI CTaHAAPTHBIX
pe3b0. TexHomoruveckue
AJIEMEHTHI pe3bOBI.

OIIK-7
[1K-2

31, 32,
V1,V2,
B1, B2

Pa3zbemHbIC cCOeTMHEHUS.
Coenunenue geranen
0oITaMH, BUHTAMH,
mnuinbkaMu. CoeuHenne
MITTOHKAMH.

HepasbeMHble coeTMHEHUS.

OIIK-7
[1K-2

31, 32,
V1,V2,
B1, B2

YO3

1102




CoennHeHus CBapHbIE.
CoenuHeHns 3aKJIeKaMuy.
N300paxkeHne masiHbIX
coenuHeHMH. M300paxenue
COCIMHEHMH, IT0Ty4aeMbIX
CKJICIBAHHEM.

3yOuaTble nepeaauu.
VYka3zaHue Ha yepTexke

JOTTYCKOB ()OPMBI U 31, 32,
pacIoaoXeHus MOBEPXHOCTEM. OIIK-7 V1, VY2,
PaGouue ueptexu aeraneil. [1K-2 Bl, B2
3ybuaTeie nepemaun. YepTex
WINHAPUYECKOH 3y0uaToit
nepeaayn.
Pasznen 4. VYka3aHue Ha 4YepTeke vYO4 PI'P1
JOMTYCKOB (hOPMBI U
PaCIOJIOKEHUS TTOBEPXHOCTEH.
PaGouue ueptexu aeranei. 31, 32,
Copepxanue paboudero OIIK-7 | V1,V2,
yepTexka JAeTanei. DIeMEeHThI ITK-2 B1, B2
netaneit. M3o0paxeHue
CTaHJIapTHBIX JAETaJEH.
UepTreku OpUrHHATIBHBIX
JIeTajeH.
Ikana oneHKH 00pa3oBaTeJIbHbIX J0CTUKEHUI
Makc.
Kox | ouenounoro Kpurepun baana | 6ami— MuH.
cpeacTBa 0as1
BBICTABJIACTCSA CTYHEHTY, ecii 90-100% TecToBBIX BOIPOCOB 10
BBITIOJIHEHO MTPABUIILHO
BBICTaBJISIETCA CTYACHTY, eciu 80-89% TecToBbIX 3a1a4 5
BBITIOJIHEHO MTPABUIILHO
T1 TectoBoe BBICTaBJISIETCA CTYACHTY, eciu 60-79% TecToBbIX 3a1a4 3 10-3
3amanue Nel BBITOJIHEHO MPAaBUJILHO
IIpU OTBETE CTYyAEHTa MeHee, ueM Ha 60% BOIPOCOB TECTOBOE
3a/IaHKe HE 3aUMTHIBACTCS U Y CTYJIEHTa 00pa3yeTcst 10T, <3
KOTOPBIN OJKEH OBITh 3aKPHIT B TEUCHHE CEMECTpa UIIH Ha
3a4eTHOU Heele
BBICTABJISICTCS CTYACHTY, €CJIM BCE OTBETHI BEPHbIE 5
vOI Y CTHEIH BBICTABJISIETCS CTY/ICHTY, €CJIM OTBETHI HE TOUHBIE 4 5_3
omnpoc Nel BBICTABJISIETCS CTY/ICHTY, €CJIM OTBETUJI HE HA BCE BOIIPOCHI 3
BBICTABJISIETCA CTY/ICHTY, BO BCEX OCTAJBHBIX CIydasx <3
BBICTABIISICTCS CTY/ICHTY, €CJI BCE OTBETHI BEPHbIC 5
vO2 VY CTHEIN BBICTABJISIETCS CTY/ICHTY, €CJIM OTBETHI HE TOUHBIE 4 5_3
onpoc Ne2 BBICTABJISIETCS CTY/CHTY, €CJIM OTBETHJI HE HA BCE BOIIPOCHI 3
BBICTABJISIETCA CTY/ICHTY, BO BCEX OCTAJBHBIX CITydasx <3
BBICTABIISICTCS CTY/ICHTY, €CJIM BCE OTBETHI BEPHBIC 5
VO3 Y CTHBIH BBICTABJISIETCS CTY/ICHTY, €CJIM OTBETHI HE TOUHBIE 4 5_3
onpoc Ne3 BBICTABJISIETCS CTY/ICHTY, €CJIM OTBETUJI HE HA BCE BOIIPOCHI 3
BBICTABJISICTCS CTY/ICHTY, BO BCEX OCTAIBHBIX CITydasx <3
BBICTABJISIETCS CTYACHTY, €CJIM BCE OTBETHI BEPHbIE 5
YO4 | Ycerubiit
BBICTABJISIETCSA CTY/ICHTY, €CJIM OTBETHI HE TOUHBIE 4 5-3
onpoc Ned




BBICTABJIIETCS CTYJEHTY, €CJIM OTBETUJI HE HA BCE BONPOCHI 3
BBICTABJIIETCS CTYJEHTY, BO BCEX OCTAIbHBIX CIydasx <3
BBICTABJIAETCS CTYJEHTY, €CIIM BCE OTBETHI BEPHbIE
5
[1O1 | IluceMeHHBIN | BBICTABIAETCS CTYACHTY, €CJIM OTBETHI HE TOUHBIE 4 5_3
onpoc Nel BBICTABJISIETCS] CTY/IEHTY, €CJIM OTBETHUJI HE Ha BCE BOIIPOCHI 3
BBICTABJIIETCS CTYJEHTY, BO BCEX OCTAJIbHBIX CIydasix <3
BBICTABJISIETCS] CTY/IEHTY, €CIIM BCE OTBEThI BEPHBIE 5
BBICTABJIIETCS CTYJEHTY, €CJIM OTBETHI HE TOUHbIE 4
I102 | [IucbMeHHBIN | BBICTABISIETCS CTYICHTY, €CJIM OTBETHUJI HE Ha BCE BOIIPOCHI 3 5_3
omnpoc No2
BBICTABJISIETCS CTY/IEHTY, BO BCEX OCTaJIbHBIX CIIydasix <3
BBICTABJIIETCS CTYJEHTY, €CJIM BCE C/I€JIaHO IPABUIILHO 10
Pacuyerno- BBICTABJISIETCS CTY/IEHTY, €CIIM PEIIEHHE COACPKHUT OIINOKH 5
KI'P1 | rpadpmueckas 10-3
pabora BBICTABJIIETCS CTYJEHTY, €CJIM PELIEHUS COAEPKAT OLIMOKH U 3
OBUIO CTAHO HE B CPOK
BBICTABJISIETCS CTY/IEHTY, BO BCEX OCTAJIbHBIX CITydasix <3
BBICTABJISIETCS CTY/IEHTY IIPU IIPAaBUIbHO HAITUCAHHOM OMJIETe U IpU
OTBETE Ha BCE JIONOJHUTENBHBIE BOIIPOCHI 110 KYpCy ¢ HE3HAYUTEIIbHBIMU
HETOYHOCTSIMH, KOTOPBIE CTY/IEHT JIOJKEH YCTPaHUTh B IpoLecce 6ece/bl
3 | Drsamen > KOTODBIE ©17. yerp P 40-50

C MpErnoiaBaTesieM, B paMKax KOTOPOI OH JIEMOHCTPUPYET YIi1yOJeHHOE
IIOHMMAaHHE IIPeIMETa U BJIaJICHUE KJIFOUEBBIMY 3HAHUSAMH, YMEHUSMU U
HaBbIKaMU, IPEAYCMOTPEHHBIMH JaHHOW JUCLMITIIMHON

BBICTABJISIETCA CTYACHTY IPU NIPABUIILHO HATMCAHHOM OUJIeTe U
IIPY OTBETE HA YaCTh JOMOJHUTEIBHBIX BOIIPOCOB 10 KYpCy €
JEMOHCTpaIHii 0a30BbIX 3HAHUM, YMEHUN U HABBIKOB,
MPEYCMOTPEHHBIX JAHHON JUCHUIUIMHON

BBICTABJISIETCS CTYJICHTY MPHU HAITMCAHHBIX OTBETAX HA BOMPOCHI
ounera (qomycKaeTcs coAepKaHue HEKOTOPBIX HETOUHOCTEH) U
JEMOHCTpalry 0a30BBIX 3HAHUM, YMEHUN U HABBIKOB I10 JaHHOU
JUCLUILINHE

35-39

2 DK3aMeH 30-34 50-30

€CJIK CTYACHT HC HAIIHMCAJI OTBECT XOTA ObI HA OAWH M3 BOIIPOCOB
OunjeTa U He MOXKET OTBETUTh Ha JOIIOJITHHUTCIIBHBIC <30
KOMIIETCHTHOCTHO—OPUCHTHUPOBAHHBIC BOITPOCHI

HToroBas oreHKa MpeacTaBisieT co00i CyMMy OalljioB, 3apabOTaHHBIX CTYACHTOM MpU
BBITIOJIHEHUM 33JIaHUN B paMKaxX TEKYIIETO M MPOMEXKYTOUYHOTO KOHTPOJIS M BBICTABJISIETCS B
cooTBeTcTBUM ¢ IlomokeHneM O KpeAUTHO-MOIYJIBHOM CHUCTEME B COOTBETCTBUU CO
CIEAYIOLIEH IKAJION:

Ornenka no 5-0annpHOMIIKAE Cymma 6asioB 3a pa3iensl Omnenka ECTS
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouio» 75-84 C
70-74 D
3 — «y0osremeopumenbHoO» 65-69
60-64 E
2 — «Hey0081emeopUMENbHOY Huxe 60 F




PacmmdpoBka ypoBHS 3HaHUH, COOTBETCTBYIOLIETO MOJTYYEHHBIM Oaljiam, JaeTcs B

TaOJIUIIEe YKa3aHHOU HIDKE

OneHka o 5-6aaianLHOH
mkaJje — onenka mo ECTS

Cymma
0aJ1J10B 32
pa3aesnl

TpeGoBanusi K yCBOCHHMIO ¢(p)OPMUPOBAHHOCTH KOMIIETEeHIM I

«OMJIUYHO»

A

90 + 100

O1eHKa «OTJIMYHOY BBICTABIISAETCS CTYIEHTY, €CIIH OH IIyOOKO U
MIPOYHO YCBOWJI MPOTpaMMHBIN MaTepua, UCUEPIbIBAIOIIE,
II0CJIEZI0BATEIBHO, YETKO U JIOTUYECKU CTPOIHO €ro u3jaraeT, yMeeT
TECHO YBSI3bIBATh TEOPHIO C MMPAKTUKOM, UCIIOJIB3YET B OTBETE
MaTepHall MOHOTpa(hUIECKOH JINTepaTyphl.

«xopouto»

D,CB

70 +89

OHeHKa «XO0pOoII0>» BBICTABIIACTCA CTYACHTY, €CJIM OH TBépI[O 3HACT
Marepuajl, rpaMOTHO U 110 CYHICCTBY MU3JIaracTt €ro, HC AO0IyCKasa
CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.

«y0081€eMEOPUMENILHOY

E,D

60 +~ 69

OneHka «y10BIETBOPUTEIBHO» BBICTABIIAETCS CTYJIEHTY, €CJIU OH
MMeeT 3HaHUS TOJIbKO OCHOBHOT'O MaTepuasa, HO HE YCBOUJI €ro
JeTanel, 10MyCKaeT HETOYHOCTH, HEIOCTATOYHO IIPaBUIIbHBIE
(hOpMyIIHPOBKY, HAPYILIEHUS JIOTUYECKOM MOCIIEI0OBATEIFHOCTH B
M3JI0’KEHUU IPOrpaMMHOTr0 MaTepuara.

«HeydoeﬂemeopumeﬂbHo»

F

menee 60

OueHkKa «HeyA0BIETBOPUTEIBHOY BbICTABISETCS CTYACHTY, KOTOPbIN
HE 3HAET 3HAYUTEIbHOW YaCTH MPOrPaMMHOI0 MaTepuasa, JOMyCKaeT
cyliecTBeHHbIe omnoku. Kak mpasuiio, orieHka
CHEYHAOBJICTBOPUTCIILHO» CTABUTCA CTYyACHTAM, KOTOPBIC HC MOT'yT
MIPOJOJIKHUTH 00yUeHHe Oe3 JOMOIHUTENbHBIX 3aHSITHIA O
COOTBETCTBYIOIIEH TUCLUIUIMHE.

S A

XxpaHeHue?

Bomnpocsl k 3k3aMeny

Macmradbl. @opMaThl YepTexen

Yto Ha3BIBAIOT MacmTadom?

Kak 0003HauaroT Ha yepTexkax MacmTad n300pakeHus ?
OtpaxaeTtcst 11 MaciuTad Ha pa3MEPHBIX YHCIIaxX yeprexa?
YTO OIpeesseT popmaT JucTa yeprexa?

Kakue hopmaTsl TMCTOB YCTaHOBJIEHBI JJIsl UEPTEKEN?

Kak ckmanpiBator ueprexu pasznudHoro dopMara mpu mepegade ux Ha

OcCHOBHBIE HAAIMUCH

1. T'me pacrmosiararoT Ha YepTeKEe OCHOBHYIO HAAMHUCh W JOMOJHUTENbHBIC Tpadbl K

Hen?

2. Kakue nanHble OMENIAOT B KaX101 rpade oCHOBHOM HaamMCH?

IIpaBuia HaHeceHMs1 HAANUCEH

1. Kakoro coaepxanusi MOTYT ObITh HAJAMKUCH HA YepTexax?

2. Kaxkue TpeOoBaHUS MPEABIBISIOT K HAMUCSIM Ha MOJIKAX JIMHUM-BBIHOCOK?




3. Kakue npaBuia yCTaHOBJICHBI J11 HAHECEHUSI TMHUI-BBIHOCOK?
4. B xakoM MecTe IOoJIsl UepTeka MOMEIAI0T TaOJIUIbl U TEKCTOBYIO YacTh HAIUCH?
5. YTo 3anMChIBaIOT B TEXHUUECKUX TPEOOBAHUSAX ?

I pudgrtel yepTeKHbIE

1. Yro onpenenset pazmep mpudTa’?

N

Kakue mapametps! mipudra Hy’)KHO YIUTHIBATh IPU BBHIIOJTHEHUH HAITHCEH?
JIunum yeprexa

1. Kakue ycTaHOBJIEHBI TUIIBI JINHUHM YE€PTEKa B 3aBUCUMOCTH OT UX Ha3HAYECHUS?
2. Kakast muHHs Ha yepTexax SBISETCS OCHOBHON?
3. Kak ucnonb3yroT pa3iauyHble TUIIBI IMHUH IPU BBIIOJIHEHUN YepTexa?
4. Kakue TpeboBaHMs NPEABSBISIIOT K HAUEPTAHUIO IITPUXOBBIX U IITPUXITYHKTUPHBIX
JIMHUH Ha 4yepTexax?

BeiHOCHBIE 1 pa3MepHbIe THHUM
1. Kak m0OpoBOAST BBIHOCHBIE M Pa3MEpPHYK JIMHUM TpPU HAHECEHUU JJIUHBI
IYTH OKPYXHOCTH U KAKOM 3HAK CTABAT HAJ Pa3MEPHBIM YHCIIOM?
2. B xakoM MecTe pa3MEpHOI JMHUM HAaHOCUTCS pa3MepHoe yucio? B kakux ciydasx
JIMHEWHBIE U YIJIOBBIE Pa3MeEPhl HAHOCSITCS Ha MOJIKE JIMHUU-BBIHOCKA?
7. Jlomyckaercs JM MepeceuyeHrue Pa3MEPHBIX YHUCENl U CTPEIOK pa3MEpHBIX JMHUN
KaKUMU-JTUOO JTUHUSAMU YepTexa?
8. B kakux eAMHHIIaX U3MEPEHMsI 3aal0T JMHEHHBIE pa3Mephl Ha YepTekax U B KaKOM
Cllydae 3TH €IMHULbI YKA3bIBAIOT HA yepTexke?
9. KakoBbI eIMHUIIBI U3MEPEHHSI YTJIOBBIX Pa3MEPOB M YKA3bIBAIOT JIU 9TH €UHUIIBI Ha
yepTexax?
10.KakoBbl ~MHHMMAaJIBHO JONMYCTHUMbBIE PACCTOSHUS MEXIY MapajlieIbHbIMU
pa3sMEPHBIMH JIMHUSAMHA U MEXKIYy Pa3MEPHOW JIMHUEW W JIMHHUEW BUIUMOIO KOHTypa?
MoryT 11 ObITh 3TH PACCTOSIHUS Pa3HBIMU Ha OJTHOM uepTexe?
11.Kak pexomMeHAyeTCs pacrojaratb pa3MepHble YMcia Ha HECKOJIBKUX MapaylieIbHbIX
WJIM KOHLUEHTPUYECKUX pa3MepHbIX JUHUAX? Kak cienyer pacnosiaraTe napauielibHbIe
pa3MepHble JUHUM OOJBbIIMX K MEHBIIUX pPa3MEPOB IO OTHOLICHUIO K KOHTYPY
M300pakeHHsl, 4TOObI OHU HE MEPECEKATUCH C BBIHOCHBIMU JTUHUSAMU ?
12.JTommyckaeTcst 11 MOBTOPSATH pa3Mep OJHOTO M TOTO XK€ AJIEMEHTa Ha U300paKEeHUsX

U B TCXHHUYCCKHUX YCJ'IOBI/ISIX?



13.Kak criemyeT rpynmupoBaTh pa3Mepbl, OTHOCSIIMECS K BHEIIHUM M BHYTPECHHUM
OYEpTaHMIM IIPEAMETA, ITPU COBMEILICHUH BUJIA C pPa3pe3om?
14 Kakoii pa3mMep Ha3bIBae€TCs CIIPABOYHBIM U KaK OH 0(hopMIISIeTCs] Ha yepTexe?
15.Kak pexkoMeHayeTcsi TpyHnupoBaTh pa3Mepbl, OTHOCSIIMECS K  OJHOMY
KOHCTPYKTUBHOMY 3JIEMEHTY, MIPU BHITIOJHEHUN HECKOJIBKUX €r0 N300paskeHUit?
16.Kakue 3Haku HaHOCATCA NpU OOO3HAUYEHHUH AUAMETpa, paguyca, OyTd, CQepsl,
KBaJ[paTa, yKJIOHA, KOHYCHOCTH M KAaKOBBI UX Pa3MEpPbl MO OTHOUICHUIO K Pa3MEpPHBIM
guciaam?
17.Kak 0003Ha4ar0OTCsI, BEIYUCIISIOTCS, CTPOSITCS YKIOHBI M KOHYCHOCTB?
18.Kak HaHOCATCS pa3Mepbl HECKOJBKHUX OJIMHAKOBBIX OTBEPCTHM U (Hacok,
BBITIOJIHSIEMBIX IO yTiioM 45°7
19.Kak yka3pIBalOT TONIIUHY W JAJUHY JAETald NP H300paKEHWH €€ B OJIHOU
MPOSKIN?
20.Kak HaHOCSTCS pa3Mephl ACTAIN WIH OTBEPCTHUS MIPAMOYTOIBHOU (DOPMBI?
21.Yem 3aMEeHSIOTCS CTPENKH IIPU HEJOCTATKE MECTa JIJIsl HUX B CIIydae pacroIOKEHUs
pPa3MEPHBIX JUHUN LIETOYKOU?
22.Ha kakoM H300paKEHWHW PEKOMEHIYETCS HAHOCHTHh pa3Mepbl NUIUHAPUYECKHX
MTOBEPXHOCTEN ?

AKCOHOMETPHYECKHE MPOEKINH
1.KakoB npuHIMI 00pa30BaHUsl aKCOHOMETPUUECKUX MPOESKLINA?
2. Kak omnpenenstor HampaBlIeHUE AaKCOHOMETPUYECKHX OCe U  KOdIDPHUIIUEHTHI
VCKaKEHUS 110 3TUM OCSIM?
3.Kakue ycTaHOBJICHBI BUIBI AKCOHOMETPUUECKUX TPOESKITHIA?
4. KakoBbl 0COOCHHOCTH H30METPUUICCKOM MPSMOYTOJIBHOM MPOSKITUHN?
5.KakoBa 0co0eHHOCTh (PPOHTAILHON AUMETPUUECKON KOCOYTOJIbHOU MPOESKIIUU?

Buasbl

YT0 HaA3bIBAETCSI BUIOM?
Kaxkoii Bua Ha3bIBaeTCs TJIaBHBIM U KaK OH BbIOMpaeTCs?
Kakue mects BUOB SBJISIFOTCSI OCHOBHBIMHM M KaK OHHM PAcCMoJIaraloTcsl Ha YepTexe?
Kaxkue BuibI HA3bIBAIOTCS TOTIOJTHUTEIBHBIMU?

Kakwne BubI HA3BIBAIOTCS MECTHBIMHU U KaK OHU O(OPMIISIOTCS ?

o a0 bk~ w0 DdE

B yeM 3akirouaercs pazHuIla MEXIY TOTOJHUTEILHBIM U MECTHBIM BUIAMU?



/. B kakoMm ciydae JOIOJIHUTENIbHBIA M MECTHBIM BHJIbI HE HAANHMCBIBAIOTCS NpU
obopmieHUn?
8. B kakoM ciyyae Ha3BaHUE BU/Ia HA YEPTEIKE YKA3bIBAIOT CIIOBAMU?
9. Bceraa iu MECTHBIN BUJ] OTPAHUYMUBAETCS CIUIOIIHOW BOJTHUCTOM JTUHUEN 0OphIBA?
Ceuenus
1. Kakoe nzo0pakeHne Ha3bIBalOT ceueHruem? J{Jis 4ero npuMeHsieTcsi ceueHue?
2. Kakue ceueHns Ha3bIBAIOTCS BHIHECEHHBIMU M KaKHU€ HAJIOXEHHBIMU? B 4em cocTout
UX pa3inuue?
3. Kakumu TUHUSIME OOBOJIAT BEIHECEHHBIE CEYEHUS M KAKUMU HAJIOKEHHBIE?
4. B Kakux cllydasx CEUYEHHE COMNPOBOKIAETCS HAANUCBIO M Kak 3Ta HaANUCH
odbopmsieTcs?
5. Kakue cedenust He 0003Ha4alOTCsl OyKBaMH, a UX CEKYIIasl TUIOCKOCTh YKa3bIBAETCS
TOJIBKO JINHUEW CEYEHUS CO CTPEIKaMU?
6. Korga pekomenayeTcsi IpUMEHSATH BMECTO CEYCHHN pa3pe3bl?
7. Kak 0003Ha4alOT HECKOJBKO OJHMHAKOBBIX CEUEHUH, OTHOCAIIUXCS K OJHOMY
npeaMery?
8. Kak 00BOIAT KOHTYpHI CEUEHHUS B CIydasX, KOTJIa CEKyIas IUIOCKOCTh MPOXOJIUT
4yepe3 OChb OTBEPCTHS, SBISAIOIIETOCS TOBEPXHOCTHIO BPAILICHUS], U KOI'/1a OHA MPOXOIUT
4yepe3 0Cb OTBEPCTHS, HE SIBISIOLIETOCS MOBEPXHOCTHIO BpAILICHUS?
9. Kaxoil ToNIMHBI JOJKHBI OBbITh JIMHUM IITPUXOBKU, HA KAKOM PACCTOSIHUM APYT OT
Apyra ¥ 1oj Kak1uM YIJIOM K JIMHUW PaMKH 4epTeKa OHU MPOBOASTCS?
10. Ilon kakuMm YyTJOM HAJA0 HAHOCUTh JIMHUM IITPUXOBKH, YTOOBI OHU HE
OKa3JIMCh MapaJuIeIbHbl JUHUSAM KOHTYPA UM OCEBBIM JINHUAM?
11. MoXHO 1M IITPUXOBAaTh PA3HBIC CEYECHMS] OJHOM JAETaM C Pa3JIu4dHbIM
HAKJIOHOM JIMHUU IITPUXOBKHU U PACCTOSIHUEM MEXKAY ITUMU JIUHUSIMU?
12 .Kak mtpuxyroT O0ibIINE IIOMAIA CEYCHHI?
13. Kak mwtpuxyror y3kue (IUpUHOM 2.. .4 MM) U IJTUHHBIE IO CEYSHUS?
14. Kak nmomy4aroT pa3BepHYTOE CEUCHUE B CIydae MPUMEHEHUS HWJIMHAPUYECKUX
CEKYyILIMX MOBEPXHOCTEH M KaKoW 3HaK J0OABISETCS B 3TOM cliydae K OYKBEHHOMY
ero 0003HaYEHUI0?
Pa3zpesnl

1. Kakoe n3o0pakeHne Ha3bIBAE€TCS pa3pe3om?



2. JIyist uero MpUMEHSIOTCS Ha YePTEXE pa3pe3nl?
3. Uem oTnuyaeTcs pa3pe3 OTCEUEHUs?
4. Kakoii paspe3 HaszbiBaeTcsi mnpocTthiM? Kakoll pa3pe3 Ha3bIBaeTCsi MPOJOJIbHBIM,
MONEPEYHBIM?
5. Kakue pa3pesbl Ha3bIBaIOTCS CIOKHBIMU?
6. B uem oTiimume cTymeH4aToro pa3pesa oT JIOMaHOTO?
7. Kak 0603HauaroTcs ceKyas MioCKOCTh U pa3pe3 B MPOCTHIX U CIOXKHBIX pa3pesax?
8. B kakoM ciyuae cekylasi mIOCKOCTh U pa3pe3 MpU BHIOJIHEHUH MPOCTOrO pa3pesa
He 0003HayvaTCs?
9. Kakoit paspe3 HasbiBaeTcs MecTHbIM? JlJiE Yero OH MHCIOJB3YeTCs U Kak
BBITIOJIHSETCA?
10.Ecnmn Ha ogHOM W3 BHOB BBHITIOJIHUTH pa3pe3, TO W3MEHHUTCS JIH H300paKeHUE
JIPyTUX BUJIOB?
BbiHOCHBIE 3J1eMEeHTBI
1. B xakux ciiy4asix UCIOJIb3YIOTCSI BBIHOCHBIE AJIEMEHTHI?
2. Kak opopMmIisitoT n3o0pakeHrue BEBIHOCHOTO DJIeMEeHTa?
3. MoxeT i BBIHOCHOW DSJEMEHT COACpKaTh IMOAPOOHOCTH, HE YKa3aHHBIC Ha
OCHOBHOM H300pa)K€HUU TMpeaMeTa, T.€. MOXKET JM OH OTJIMYaThCI OT OCHOBHOIO
M300pakeHUs?
4. Kak yka3biBaeTcsi MacliTad, B KOTOPOM BBITIOJIHEH BBIHOCHOM 3JI€MEHT?
5. I'me Ha yeprexe pacrnosiaratoT BHIHOCHOW AJIEMEHT MO OTHOIIEHHUIO K €r0 MECTy Ha
M300paKeHUH?
I'padmueckue 0003HaYUEHHS MATEPHATIOB
1. Kakue ycTaHOBIIEHBI NpaBWJIa HAHECEHHS Ha YepTex rpaduueckux u3oOpaxeHui
MaTepUaioB?
2. Kax BBIOJTHSAIOT MITPUXOBKY CMEKHBIX CEUEHUHN ABYX JeTanei?
YC10BHOCTH U YIIPOIIIEHUS], TPUHATHIE IPH BbINIOJTHEHUHU Pa3pe30B
1. B kakux ciydasx JOIMYyCKaeTcs COeAMHEHUE MOJOBHUHBI BUa U MOJOBUHBI pa3pes3a u
KaK BBITTOJHSIOTCS OTH N300paKeHUs?
2. KakumMu JUHUSIMU COEIUHSIIOT BHUJ C pa3pe3oM IMPpU HAIMYUM Ha HU300paKeHUU
JIETaJIH TFIOCKOCTH CUMMETPHH U TIPU €€ OTCYTCTBUU?

3. Kak COCOAUHAIOTCA IIOJIOBHMHA BHAAa M IIOJOBHMHA pas3pe3a, €CIW JIMHUA BUAWUMOIO



KOHTYpa COBIIAJAET C OCbK0 CUMMETPUH JI€TaIH?
4. Kak  Baumsier  HampaBi€HHME  IUIOCKOCTEH ceueHuil netaned ¢ pebpamu
’KECTKOCTH, CIIMIIAMH U T.II. HA IITPUXOBKY UX B pa3pese?
5. B kakoM cnydae 10mycKaeTcsl BBIIOIHSATH MOJOBUHY U300pakeHusl mpeaMeTa?
6. UTo Takoe JIMHUYU NIepexo/a U KaK OHU ITPOBOASTCS?
7. Kak n300pakaroTcsi HEOTYETIMBO BBISBIIEHHBIE YKIOH U KOHYCHOCTb?
8. Kak BbIAeNAI0TCs MII0CKHE MOBEPXHOCTH Ha YepTexe?
9. Yto Takoe HaJIO’)KEHHAsl IPOEKLIMS U KaK OHa BBIIOJIHAETCS?
OTtkJ10HeHus1 GopMbI U pacmoJio:keHus nosepxuocrei. lllepoxoBarocrn
MOBEPXHOCTH

1.YT0 Ha3bIBAIOT OTKIOHEHUEM U JOIYCKOM (POPMBI, KAK OHU U3MEPSIOTCS U KaKOBBI
OCHOBHBIE BU/JIbI OTKJIOHEHUH (HOPMBI?
2.YTo Ha3bIBalOT OTKJIOHEHHEM DPAaCIOJIO)KEHUSI MOBEPXHOCTENM M KAaKOBBI OCHOBHBIE
BHUJIBbI OTKJIOHCHU?
3.Kak Ha ueprexe 0603Haual0T BUJ TOMyCKa (POPMBI U paCOIOKEHUS TOBEPXHOCTEH?
4.I'me Ha yeprexax pacloyiaraloT 3HaK M YMCIOBOE 3HAUYEHHE JIONMYCKOB (DOPMBI U
pacnoioKeHus?
5.Kakoe nonoxeHne OTHOCUTEIbHO PaMKHU JIOIYCKa MOXKET 3aHUMAaTh COECIMHUTEIIbHAS
THUA?
6.Yrto Ha3pIBaIOT 6a30ii?
7.Kak 0603HauaroT Ha yepTexkax 06a3pi?
8.UTo Ha3BIBAIOT U KAK OMPENEISAIOT IIEPOXOBATOCTh TTOBEPXHOCTH?
9.Kaxkue nmapameTpsl UCIIOIB3YIOT IPU 0003HAYEHUH IIEPOXOBATOCTH MOBEPXHOCTH?
10.Kak 0603Ha4arOT MIEpOXOBATOCTH TOBEPXHOCTH Ha uepTexax?
11.Kakue mapaMeTpsl SIBISIOTCS OCHOBHBIMU B OOO3HAUEHHUSX MIEPOXOBATOCTH
MTOBEPXHOCTHU?
12 Kakue yclOBHBIE 3HAKM TPUMEHSIOT B  O0O3HAUYEHUAX IIEPOXOBATOCTH
ITOBEPXHOCTHU?
13.Kak 0003Ha4aroT Ha YepTexKax U3ACIUN MPeoOIaTaroNIyI0 MEePOXOBATOCTh?

14 Kakue  ympolleHdss — JOMYCKAlOTCS B 00O3HAUYEHHUSX  LIEPOXOBATOCTU

MMOBEPXHOCTHU?

Tunsl pe3b0d 1 00,1aCTH UX NPUMEHEHUS



1. Yto Ha3wIBAIOT Pe3b00ii?
2.Yto npencrapiseT codoi MHOT03axoHas pe3poa?
3.Kaxkue paznuyator pe3p0bl B 3aBUCUMOCTH OT HallpaBJI€HUsI BAHTOBOM JIMHUU?
4.Kakyro ¢popMy MOKET UMETh IPOGUIIH pe3bObI?
5.Ha kakux moBepXHOCTSIX Hape3aroT pe3bObl?
6.Kakoii Tun pe3bObl SBIISETCS OCHOBHBIM ISl KPETICKHBIX H3IACTUN?
7.B kakux ciaydasx NPUMEHSIOT METPUUECKUE PE3bObI C KPYIHBIM U MEJIKUM I11arom?
8.Kaxkast pe3n06a npuMeHsieTcs B TpyOHBIX COSTUHEHUSX ?
9.C xakum npodusieM BUTKOB BBITIOTHSIIOT KOHHYECKHUE PE3hOBI?
10. IlpumensieTcst 11 B MAIIMHOCTPOCHUU KpyTiias pe3boa’?
11.Kakoe Ha3HaYCHUE UMEIOT XOJI0BbIE PE3bObI?
12 .Kaxkue Tumbl pe3p0 MPUMEHSIOT B KAY€CTBE XOJJOBBIX?
13.Kakue pe3p0bl Ha3bIBAIOTCS CHIEIUATBHBIMU?
YcaoBHbIe H300pakeHHs U 0003HAYECHUE Pe3bObl
1.Kakue ycTaHOBIIEHBI IPaBUIIa H300pAKEHUS PE3bOBI?
2.YT0 OTHOCST K 3JIEMEHTaM Pe3b0bI?
3.Kax BbIMONHSIOT n300pakeHne pe3r00BOTO COSTUHEHMSI?
4. Kak 0003HauaroT pa3Hble BUJbI CTaHIAPTU30BAHHOMN pe3bObI?
Kpenexnbie pe3p00BbIe 1T U UX YCJIOBHOE 0003HAUCHUE
1. Kakue neranu OTHOCSTCS K KPENeKHbIM?
2. Uto mipeacTaBiisieT co0oi 00T U KaK €ro BEIYepUUBAIOT?
3. UTo Ha3bIBAIOT TailkoM 1 Kakue ObIBAIOT BUJIBI Tack?
4. Yto Takoe maioda, kakue OBIBAIOT BUJBI IIAN0?
5. Yto npeacrapisieT coOO0M MITIIUHT?
6. Kak BeiuepunBatoT 0OJITOBBIE COCTUHECHMUS?
7. Kakue momyckaroTcsl YNpOIICHHsS] TIPU H300paKEHUU KPETIEeKHBIX JleTajeil Ha
COOpPOUYHBIX YepTexax?
8. Uto npencraBisieT cOOOH MIMUIIbKA?
9. Kak ycrnoBHO 0003HA4YaIOT HITTHJIBKA?
10. Ot yero 3aBUCHUT JJIMHA PE€3b0bI BBUHUMBAEMOTO B JICTaJIb KOHIIA IITTHAIBKH?
11. Yro Ha3pIBatOT BUHTOM U KaK UCIOJIb3YOT BUHTHI?

12. Kakyto pe3p0y 1 (hopmMy rojIoBKM MOTYT UMETh KPENEeXXHbIE BUHTHI JJI1 MeTasuia?



© ©o N o O

13. YTo Ha3bIBAIOT IIypYyHOM, KaKie ObIBAIOT BUAbI IIyPYHOB?
14. B xakoM nopsaKe 3alUChIBAOT MAPAMETPhl KPEMEKHBIX J€TaJIeH B YCIOBHBIX
0003Ha4YeHUAX ?

TpyOHble coenHeHus1

—

. Uto npencTapisaioT co0oit TpyOHbIE COeTMHEHUS?

2. Kakue TpeboBaHus MPEIbABISAIOT K TPYOHBIM COSTUHEHHSIM?

W

. JlomyCcTUMBI JI1 yIPOIICHUS HA YepTeKaxX TPYOHBIX COCAUHEHU?

IHInoHo4HbIe coeTUHEHUS
1. Yrto Ha3bIBAIOT IIMOHKOMN?
2. Kakue BUJbI HIMTOHOK HAauOOJIEE pacpOCTPAHEHbI?

3y0uaTblie coeAMHEHMSI
1. Kakoe coeluHeHNE HA3bIBAIOT 3yO0UaThiM?
2. Kakue yc10BHOCTH COOJIIOIAIOT TIPU BBHIOTHEHUH Pa3pe30B U CEUCHUM MUTHIIEBBIX
BAJIOB U OTBEPCTUIA?
3. Kakue pa3smepbl yKa3plBalOT Ha pabOyuMx uepTexax JeTanel 3y0yaThix
COEIMHEHUI?
IITtudroBbie coennHeHNsI

1. YTo Ha3bIBatOT IITUPTOM?
2. Kak ocymiecTBisieTcsi coelMHEeHne WTUHTOM?
3. KakoBo Ha3HaueHHe ITU(PTOB B COECIUHEHUU?
4. Kak o003HauatoT mTU@THI?

Hepa3bemHbIe cOeIMHEHUS
1. Yrto Ha3BIBAIOT 3aKJIETTKON?
2. Kakue Tumsbl 3aK1€N0K MPUMEHSIOT B 3aKJIETIOYHBIX COCTMHEHUSIX ?
3. Kak knaccuuiupyroT 3aKIenoYHbIe MIBbI?
4. Kak yclIOBHO H300pakarOT 3aKJICTIOYHBIM II0B, KaK YCIOBHO H300paxaror
3aKJICTIKU?
Uro Takoe cBapka?
Kaxkue cymiecTByroT BUIBI CBAPHBIX COSTUHEHHM U KaK X 0003HAYAIOT?
Kakumu nuHUSIMH Ha yepTexax nu300paxaroT CBapHBIC IIBbI?
Kakoe HazHaueHnEe UMEIOT TMHUU-BEIHOCKU B 0003HAUYEHUN CBAPHBIX COCAMHEHUI?

Kakue BcrmoMoraTeabHbIe 3HAKU IMPHUMCHAIOT B 0003HaYCHHUAX IIBOB?



10.Kakue ympoiieHus: 10myCcKaroTcsl B 0003HAUEHUHU CBapHBIX IIBOB?

7 YAEBHO-METOJINYECKOE U UTHOPOPMAILIMOHHOE
OBECIIEYEHME JUCIUITJINHBI
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Ha KEJIe3HOI0POKHOM TpaHcmopte, 2013.— 68 c.

3. UexmapeB A. A. CripaBOYHHUK 1O MAITUHOCTPOUTEIHLHOMY YEPUCHHUIO : CIIPABOYHOE
m3nanue / A. A. Uekmapes, B. K. Ocunos. - U3x. 11-e, crep. - Mockpa : UHOPA-M ,
2014. - 494 c. : un., Tabn. ; 21 cm. - bubmumorp.: c. 489. - [Ipeam. yxkas.: ¢. 490-493. -
4000 »k3.

4, Nlertsipe B. M. UnxeHepHas 1 KoMnbloTepHas rpaduka : yueO. s By30B / B. M.
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8 MATEPHAJILHO-TEXHUWYECKOE OBECIIEYUEHHUE
T CTUTIIAHBI

I[J'I}I IIPOBCACHUA y‘-Ie6HBIX 3aHATUM JCKOMOHHOTO M CCMHHAPCKOI'0 THIIA,
rpynmnoBbI€ U HHAWUBUAYAJIbHBIX KOHC}’JIBT&HHIZ, TCKYIICTO KOHTPOJIA, HpOMC)KYTO‘lHOfI
aTTCCTallM HMCIIOJIB3YIOTCA y‘-Ie6HBIC AyJIUTOPpUHU, OCHANICHHBLIC O60py,[[0BaHI/I€M u

TEXHUYECKUMHU CPEACTBAMU OOYUCHHUS.
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VY4eOHble ayTUTOPUU IS CAMOCTOSITENIbHOM pabOThl 00Y4arOIIUXCSl OCHAILIEHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHHs K ceTu «lHTepHeT H
o0ecnieyeHneM JocCTyna B JIEKTPOHHYIO HH(POPMAIMOHHO-00PAa30BATEIbHYIO CpELy
BYy3a.

TTU HUAY MUDU obecrieueH HEOOXOIUMBIM KOMILIEKTOM JIUIIEH3UOHHOTO U
CcBOOOIHO pacIpOoCTPAHSIEMOT0 IPOrPaMMHOTO 0OeCTICUYeHUSI.

CeneHusi 0 HanMuuUd OOOPYJOBAaHHBIX y4EOHBIX KAOWHETOB, OOBEKTOB IS

IPOBEJCHUS TMPAKTUYCCKUX 3aHATUN TpeACcTaBlieHbl Ha odunuaibHoMm caiite TTU
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