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1. Henu, 3a1a4m ¥ IJIaHKMPYeMble Pe3yJIbTaTbl 00y4eHHs 0 AUCHUILIMHE

Hucuunnuna «WuxeHepHas rpaduka» COCTOMT M3 JBYX CTPYKTYPHO M METOIUYECKU
COITIacOBaHHBIX pazzenoB: «Hadyeprarenbhas reometpus» u «MHxeHepHas rpaduxay.
Hucuunnuna «mxeHepHass rpaduka» sBISETCS OAHOM M3 OCHOBHBIX OOLIETEXHUYECKUX
JUCLUIUIMH B MIOATOTOBKE 0aKalaBpOB B TEXHUUECKUX YUEOHBIX 3aBEACHUSX.

K ocHOBHBIM 1eJIsiM 0CBOCHUS TUCHUILIMHBL «H)XeHepHas rpaduka» cieayeT OTHEeCTH:

— (hopmupoBaHMEe 3HAHUH O OCHOBHBIX IOJIOKEHMSAX, MPU3HAKAX U CBOMCTB, BBITEKAIOIIUX M3
MeToJla MPSMOYTOJIbHOTO TMPOEHUPOBAHUS M HEKOTOPBIX pa3/JeioB MaTeMaTUKU (F€OMETpUU H
HEKOTOPBIX OIpeNeieHuil U3 Teopuu MHOXecTB). Ha 3ToM Ga3upyroTcs TeopeTHuecKrue OCHOBBI U
MpaBWjla  IMOCTPOEHUS  H300paKeHWH  MPOCTPAHCTBEHHBIX  IPEIMETOB  HA  IJIOCKOCTH
(HauepTaTenpHasi TeOMETPHS);

— (¢opMupOBaHHE 3HAHUNH O OCHOBHBIX NPAaBHJIAX COCTABJIEHUS TEXHUYECKUX YepTEKew,
HaHeceHus pa3MepoB ¢ yuetom ECK/I, urenun yeprexeit (MHxeHepHast rpaduka);
— TOATOTOBKA CTYAEHTOB K JESITEIbHOCTH B COOTBETCTBMM C KBaJIU(DPHUKAIIMOHHOM
XapaKTepUCTUKON IO HaNpaBleHHUIO OaKanaBpa.
K ocHOBHBIM 3a1a4aM 0CBOEHUS JUCHMILIUHBI «H)XeHepHast rpadukay cieayeT OTHECTH:
— NpPUMEHEHHE METO0OB M CHOCOOOB pELIeHHMA 3a/ady HauepTaTeIbHOH TIeOMETpUH B
NOCIEAYIOIUX — pa3lielax WHXKEHEPHOM M  KOMIBIOTEpHOW TpaduKu TpU  BBINOJIHEHUU
KOHCTPYKTOPCKOW JTOKyMEHTAllUH;
— OCBOCHHME HAaBBIKOB I10 PYYHOMY 3CKHU3MPOBAHHIO, COCTABICHHUIO UYEPTEXEH ¢ ydeToMm
tpeboBanuit ECK/I, utenuto yeprexeil.
— pa3paboTka paboueil NPOEKTHON U TEXHUYECKOH JTOKyMEHTALIUN;

O6yuenune mno muctuminHe «WmxeHepHas rpaduka» HampaBieHO Ha (HOpMUPOBaHUE
y 00y4aromuxcs CiaeTyoIMX KOMIETeHIIHNA:

Kon 1 HauMeHOBaHUe KOMIIETEHIM i HNuaukaTopbl A0CTHKEHUS
KOMIIeTEeHIINH
[1K-5. CnocobeH  TpOeKTUpOBaTh H UIIK- 5.1 3naer: npuHUMIIBI pPa3pabOTKU

pa3pabareiBaTh MPOTPAMMHBIC PEIICHHS B | MJIEKTPOHHBIX — Mojeneil, KOHCTPYKTOPCKOM
obmacTh  cucTeM  aBTOMATU3HPOBAHHOTO | AOKyMEHTauuu ¢ ucrons3oBanueM CAIIP;
MPOEKTHPOBaHMs U jpyroro wuikenepHoro | cranmaptel ECKJL, ISO mnpumensiembie B
IPOTrPaMMHOTO 00ECTIEUEeHHU . IIPOMBIIIIEHHOCTH.
HIIK- 5.2 Ymeer: UCIIOJIb30BaTh
coBpeMeHHble CAIIP u crienmanusupoBaHHOE
IpOrpaMMHOE oOOecledeHue i CO3/1aHus
MapaMeTPUYECKUX  MOJAENIEN  JeTaned U
COOpOUHBIX  €IMHUI],  KOHCTPYKTOPCKOH
JIOKyMEHTALUU;
II0JIb30BaThCsl U3MEPUTENBHBIMU CPEACTBAMHU
U PUCOBATh 3CKU3bI OT PYKH;
HIIK- 53 Baapeer: Hasbikamn
UCIIOIb30BAHMS CUCTEM
aBTOMAaTU3MPOBAaHHOTO IPOCKTHUPOBAHMA U
CIIELUAIIM3UPOBAHHOTO IIPOrpaMMHOI0
obecrieyeHus AJ1s1 MHKCHEPHBIX 33/1ay;
HaBbIKaMU peBepC-NHKUHUPUHTA
KOHCTPYKITHH;




2.

MecTo AUCHUILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOTrpaMMBbl

JIMcuMIUTNHA OTHOCUTCS K YHCITY MPOPECCUOHANBHBIX YICOHBIX NUCIUTUIHH 0a30BOM YacTH
6azooro mwukia (bl) OOIL [lucuurmmHa JIOTMYECKH B3aWMOCBS3aHA CO  CIEAYIOUTUMHU
aucuuiauHaMu 1 npaktukamu OOIT:

- KommprotepHas rpaduka;

- OCHOBBI MPOEKTUPOBAHUS MEXAHU3MOB;

- KomnbroTepHoe npoekTHupoBaHHE JeTanei MalllvH;
- [TpoexTHas AeSATENBHOCTD.

3. CTpyKkTypa ¥ coaepkaHue IUCIHUTIAHbI

OO61mas TpyI0eMKOCTh AUCIUIIINHBI COCTaBIsACT 4 3a4eTHbIe enuHuIbl (144 yaca).

Nzyuaetcs Ha 1 cemecTpe oOyuenus. Dopma MPOMEKyTOYHOM aTTECTAIMH — DK3aMEH.

3.1.1.0uynas popma oOyueHwHs:

Ne . KosnuectBo | CemecTpsl
Bup y4ye6Hoii padoTsl
n/n 4acoB 1 cemecTp
1 | AynuTopHble 3aHSITHS 64 64
B Tom uncie:
1.1 | Jlexmuu 16 16
1.2 | CeMuHapckue/IpakTUYECKUE 3aHATHS
1.3 | JlabopaTopHbIe 3aHITHS 48 48
2 | CamocrosiTesibHasi padoTa 80 80
B Tom uncie:
2.1 | [lonroroBka u 3anUTa J1a0OPATOPHBIX PAOOT 40 40
1 IPAKTUYCCKUX 3aTaHHI
2.2 | CamocTosTenbHOE N3yUEHHE 40 40
3 IlpomMeskyTOoUHAS aTTEeCTAIHS
3auet/nud).3a4eT/7K3aMeH dK3aMEH
HToro 144 144
3.1 Temarnyeckuii NIJIaH U3y4eHUs TUCHUNINHBI
TpyroeMKOCThb, Yac
AyauTopHasi pabora
Cemun Cam
Neo apckue | Jla6o | Ilpak | ocro
n/ Pasnenni/Temel / parop | Thuec | ATeJ
JHCHHUILTAHBI Bcero | Jleki
n . NpaKkTH | HbIE Kasg | bHas
yeckue | 3aHAT | moaro | pado
3aHATH us TOBKa Ta
s
16 48 80
1 Pasnen 1. HaueprareabHas 16 16
reoMeTpus 20




Tema 1. [IpoenpoBaHne TOUYKH Ha J1BE
U TP B3aUMHO-TIEPIICHIUKYIIPHbIE
IUTIOCKOCTH IIPOCKITHH.

Tema 2. IIpoennpoBanne npssMoin
JIMHUM U €€ OTPE3KA.

Tema 3. B3auMHoe NoJI0’)KE€HUE JBYX
MPSIMBIX.

Tewma 4. [Tmockocts. CriocoOBI 3a1aHMs
TUIOCKOCTH Ha YePTEXKeE.

Tema 5. Cnoco6b! peoOpazoBaHus
qepTrexa.

Tema 6. MHoOrorpaHHuku, IpU3Ma,

nmupamMmujia.

Tema 7. KpuBble nuHuM U
MIOBEPXHOCTH.

Tema 8. BzaumHoe nepeceuenue
KPHBOJIMHENHBIX TOBEPXHOCTEM.

Paznen 2. Un:xenepuas rpadguka.
IIpoexk1uOHHOE YepUueHue

16

28

Tema 8. Enqunas cucrema
KOHCTPYKTOPCKOM JTOKYMEHTALIMHU

(ECKJD)

Tema 9. O61mue npasuiia opopmIiIeHUs
qepTeIKeH

S

Tema 10. Bugpl, pa3pesnl, ceUeHHUs..

[\

Tema 11. [IpaBuna HaHECEHUS
pa3MepoB.

Tema 12. ITocTpoenue n300pakeHui.
[TocTpoeHHe TPEeThEero BU/A MO ABYM
3aJaHHbIM.

Tema 13. Ocku3 geranu. [lopsgox
BBITIOJIHCHHUSI CKHU3A.

Pasnea 3. Un:kenepHas rpaguxka.
MamuHOCTPOUTE/ILHOE YepueHne

16

32

Tema 14. IIpaBuia BeINOTHEHUS
YepTekKed MaIMHOCTPOUTEIbHBIX
JIETaJIe U UX COCIMHEHU.

Tema 15. Pe3b0b1. Bust pe3no:
CTaHJIApTHBIC M HECTaHaPTHBIC.
H300pakeHune pe3nd Ha YeEPTEKE

Tema 16. Pe3p00BbIE COEIUHEHUS:
00 TOBOE, IIITUICYHOE, BUHTOBOE U
TpyOHOE. DIEMEHTHI PE3hOOBBIX
COCJIMHEHM.




Tema 17. IlImoHOYHBIE COSTMHEHHUS. 4

Buabs! IIMMOHOYHBIX COEUHEHNN. 4
Tema 18. HepazbeMHble COETMHEHNUS: 4

CBapKa, KJIeMnKa, anka, CKIeuBaHUE 1

CIIMBaHHE. 4

3.2 Copep:xxaHue TMCUMILTHHBI
Pa3gen 1. HaueprareabHasi reomeTpust

1. IIpeamer usyuenus. Jlureparypa. O nopsiake 3aHATHI: JEKLIUU, TPAKTUUECKUE 3aHATHSA,
KOJUIOKBHUYMBI, KOHTPOJIbHBIE pabO0Thl, pacueTHO-rpapuueckre pabOThl, OTUMIHA/IbI.

MeTonbl NpoenupoBaHus: HEHTPAIBHOE, NapajuieabHoe. [IpsaMoyronbsHoe poenupoBaHue, Kak
OCHOBa COCTaBJICHHUS MalIMHOCTPOMUTEIHHOTO uepTexa. lIpoenupoBaHue TOUKM Ha JIBE€ U TpU
B3aMMHO-IIEPIIEHANKYIISIPHBIE IIOCKOCTU MNpoeKuuil. OCHOBHBIE BBIBOJBI,  BBITEKAIOIIHE W3
MPSIMOYTOJIBHOTO  MPOELHUPOBAHUS TOYKM Ha JIBE€ B3aMMHO-TIEPIEHAUKYISPHBIE IUIOCKOCTU
npoekiuii. O6pa3zoBaHue KOMILIEKCHOTO uepTexa (Meton Momka). B3auMocBs3b OpTOroHaIbHBIX
MPOEKIHH U MPSIMOYTOIbHBIX KOOPAUHAT.

2. [IpoenupoBanre npsMOM JUHUM KU €€ OTpe3Ka. [IpuHaMIe)KHOCTh TOYKH IPSAMOM.
[TonoxkeHue mpsSIMOM OTHOCHTENBHO TIUIOCKOCTeH mpoeknuid. [Ipsimas oOmiero u 4YacTHOTO
MOJIOKEHUI: a). TPSIMbIE TapaJlIeIbHbIC OAHOW TUIOCKOCTH MPOEKIHiA; 0). IpsAMBbIC MMapauielbHbIE
JBYM IUIOCKOCTAM NPOEKUMM. B3anmHOE MONOKEHHE TOYKM U npsmou. JleneHue orpe3ka B
3aJlaHHOM OTHomeHuu. OrnpeneneHne HaTypadbHONW BEJIUYHHBI OTPE3Ka TPSIMOM METOIOM
IIPSMOYTOJIBHOTO TPEYTOJIbHUKA.

3. B3auMHOe TmoONOXKEHHE TPSAMBIX: TPsAMBbIE MEPECEKAIoUIUecs, MapajuleJbHble U
ckpenuBaromuecsi. O “KOHKYpUPYIOIIUX TOYKAX CKPEIIMBAIOIIUXCA NPAMBIX. O MPOEKIUAX
I0CKuX yroB. O0 yriie MeXay AByMsl CKPELIMBAIOIIMMHUCS MPsIMBbIMU. Teopema o MpoeupoBaHuN
npsIMOro yriia (4acTHbIM citydail) 6e3 nokazartenbcTBa. Ilnockocts. CriocoObl 3a1aHus MIIOCKOCTH
Ha YepTexe. 3aJaHue IJIOCKOCTH cJelaMH, KaK YacTHBIM cilydall 3afjaHus IJIOCKOCTU JBYMS
nepecekaronmmMucst npsamMbeIMu. [Ipsmas m Touka B TIOCKOCTH. [lpW3HaKM TpHHAIIEKHOCTH.
I'maBHBIE IMHUM B IUIOCKOCTHU (TOPU30HTAIB M (PPOHTAIB).

4. TlonoxeHHe IMIOCKOCTH OTHOCHUTENBHO TIOCKOCTEH MPOEKIIH: MIOCKOCTH OOIero u
YaCTHOIO MONOXKeHUH. I[DIOCKOCTh NepneHAuKyaspHa OJHOM M JBYM IUIOCKOCTSM IPOEKIIHS.
CBoiicTBO mpoenupyomux miockocteil. IIpoBenenne npoenupyoomei mioCKOCTH Yepe3 MpsMyro
(3axyroueHue MpsSIMOM B IJIOCKOCTH). B3anmmHOE mojokeHue ABYX IJIOCKOCTEH, MPSMOM JUHUU U
wiockoctH. [lepeceuenue npsiMoii ¢ mpoenupyrolen MmI0CKoCThI0. [lepeceuenne AByX MIOCKOCTEN,
U3 KOTOPBIX ONHA - Tpoenupytomas. [lepecedeHue mpsiMoil C TIOCKOCTHIO OOIIETO TMOJOKEHUS
(o6mmii anroputm). [lepecedyeHue nByX TIIOCKOCTEH oOIIero moigokeHus (oOuwmii cmnoco0).
IIepeceyennsa nByX IJIOCKOCTEHN MO TOYKAM MEPECEUEHHUS MPSIMBIX, JEKANUX B OAHOM MIIOCKOCTH C
JIpyroil TUIOCKOCTBIO (YacTHbI cmoco0).  [lapamnensHOCTh TPsSMONW W IIOCKOCTH M JIBYX
IJIOCKOCTEHW (TIpU3HAKK MapajuiebHOCTH). [lepneHauKysIpHOCTh MPSMON M TUIOCKOCTH M JIByX
IUIOCKOCTEH (MPU3HAKU NMEPIICHIUKYISIPHOCTH).

5. Cnoco0sI peoOpa3oBaHus YepTeka: CIIOCOOBI MEPEMEHBI TNIOCKOCTEH MPOEKIIU U Crioco0
BpallleHUsl BOKPYT OCH MEPHEHIUKYISPHOM K IJIOCKOCTU mpoekuuid. VX oOImHOCTh M OTIHYHE.
Cnoco0® mepeMeHbl IUIOCKOCTeM mnpoekiuil. Ero mpumeHeHuwe ansi ompesesieHuss HaTypalbHON
BEJIMYMHBI OTPE3Ka MPSIMON M TUIOCKOM (UTyphl M YIVIOB HAKJIOHA UX K IUIOCKOCTSM MPOEKITUH.
[IpuBeneHue npsaMoil B IpOECLHUPYOUIEE MOI0KEHNE OTHOCUTENIBHO TNIOCKOCTH MPOEKLIUM.




Crioco6 BparieHust BOKPYT OCH TEPIEeHAMKYISPHON K IUIOCKOCTH MPOEKIUH U ero
IIPUMEHEHNE JUIS ONPEIEIICHUs] HATypaJIbHOU BEJIMYMHBI OTPE3Ka MPSAMOM U YITIOB X HAKJIOHA €€ K
IJIOCKOCTSAM MPOEKIUH.

Crnioco6 BpallieHHs: BOKPYT OCH MapaljiebHON MIIOCKOCTH MPOEKLUHI U ero NpuMeHeHHe 1J1s
OTIpe/IeIICHUS HaTyPaJIbHON BETMYHUHBI TUIOCKON (PUTYPHI.

6. MuororpanHuku. 1x nzobpaxeHnue Ha yepTexe: npu3Ma, nupamMua. Touka Ha HOBEPXHOCTU
MHOrorpanHuka. llepecedyeHne MHOIOrpaHHHMKa IUIOCKOCTBIO. llocTpoeHne mnpoekuuil wu
HATypaJbHOTO BHJA (UTYpbl CEUEHHs MHOTOTPAHHUKA IUIOCKOCTBIO, pa3BepTKa OOKOBOIA
noBepxHocTu. Ilepecedyenre npsAMONM JMHUM C MHOTOTpaHHUMKOM. B3aumHoe mnepecedeHue
MHOT'OI'PaHHHUKOB.

7. KpuBble nuHuM U noBepxHocTH. O0mue cBeneHus (monsarue o6 oOpa3oBaHHE KPUBOM
IIOBEPXHOCTH, 00pa3yroliasi ¥ HalpaBJSIFOIINE JIMHUH, ONIPEICIICHHS TMHEWYAThIX U HeJIMHEHYaThIX,
pa3BepThIBAEMBIX M HEPA3BEPTHIBACMBIX IMOBEPXHOCTEH). [ToBepxHOCTH BpalICHHUS UX
oOpasoBaHue U n300pakeHue Ha yeprexe. L{umuuap Bpamenus. Ero oOpazoBanue u n3o0paxeHue
Ha yepTexe. TOUYKM Ha MOBEPXHOCTH LMJIMHAPA. BBl ceueHns MUIMHAPA MII0CKOCTHIO.

Konyc Bpamenus. Ero obpazoBanune u n3o0pakeHHue Ha deprexe. Touka Ha MOBEPXHOCTH
KOHyca (MpH3HAK MPHUHAIJICKHOCTH TOYKHM TOBEPXHOCTH). Buabl cedyeHuil KOHyca IUIOCKOCTHIO.
[TocTpoeHue MpoeKuii 1 HaTypaJbHOTO BHIA (PUTYPHI CEUYCHHS KOHYCA TIOCKOCTHIO.

Cdepa. Ee oOpazoBanue u nzobpaxkeHue Ha yepTexxe. Touka Ha moBepxHOCTH ceprl. CeueHue
chephl TIIOCKOCTHIO.

Top. Ero o0Gpa3zoBanue u m3o0paxeHue Ha yepTexe. Touka Ha MOBEPXHOCTH Topa. Buasl Topa.
KpyroBsie cedeHnst TOpa MIOCKOCTHIO.

8. B3aumHoe nepeceueHne KpUBbIX MoBepxHocTe. OOmuii anroputm pemieHus. [Ipumenenne
MJIOCKOCTEH B Kaue€CTBE BCIIOMOTATENIbHBIX CEKYIIMX MOBEPXHOCTEM.

B3anMHOe mepeceueHne COOCHBIX TMOBEpXHOCTeW BpamieHus. [Ipumenenune cdep (c
MOCTOSSHHBIM LIEHTPOM) B Kau€CTBE BCIIOMOTATEIbHBIX CEKYILIUX MOBEPXHOCTEW MPU MOCTPOCHUU
JUHUM TIepecedeHHs] ABYyX 3aJaHHbIX MoBepxHocTel. HeoOxomumble ycloBUs AJsl MPUMEHEHUS
ctep. [lepecedenune npsMoi JIMHUU C KPUBOK TTOBEPXHOCTHIO (0OOIIME U YACTHBIE CIIOCOOBI).

Pasnea 2. Un:kenepHas rpaguxka. Ilpoeknnonnoe yepuenmne

9. Ilpeamer W KpaTkuid ouepk pas3BuTusi dyepueHus. CranmapTuzanus Kak (akrop,
CHOCOOCTBYIOLIMIT  pa3BUTHIO Hayku u TexHuku. Enunas Cucrema KoHcTpykTopckoit
Hokymentaimun  (ECKJ). Ee Ha3Hauenwe, CTpyKTypa uW coaepkanue. TpeOGoBaHus,
npenbsaBisiemble Ctanaapramu ECKJI k coctaBneHuto U 0hopMICHUIO YepTEKeEH.

OO0mue mnpaBuia BBINOJHEHUS ueprexkedl. Popmarbl JUCTOB ueprexeil, OCHOBHBIE U
JOTIONHUTENbHBIE (hopMaThl, UX oOpa3oBaHue u oOo3HaueHue. OCHOBHas HAAMHCH U €€
pacnionoxkenne Ha (opmare mucra (I'OCT 2.301-68). Macmtabbl M300paXeHU U WX
0003HaYeHUE Ha YepTEeKe B OCHOBHOM Hajmucu 1 Ha nosie yeprexa (I'OCT 2.302-68).

Jluaun yeprexa. Turbl TUHKM, UX HAYEPTAHUE U OCHOBHBIE HAa3HAYEHUA. TONIIMHA BCEX

THUTIOB JJUHUH TI0 OTHOIICHUIO K CIUIOMHOM TosicToi ocHOBHOM JinanK (I'OCT 2.303-68).

Ipudter ueprexxnpie. Tumbl ¥ pasmepsl mpudra. [upuna OykB W TONIIMHA JIWHUHA

mpudTa ('OCT. 2.304-81).

10. U3006paxenust — Bubl, paspesbl, ceuenus (TOCT 2.305-2008). OcHOBHBIC MOJTOKEHUS
U omnpeseneHusi. MetToa npsiMOyTrojbHOTO MPOEHUPOBAHUS — OCHOBA COCTABIICHUS YEPTEKEH.



Bunel. Conpepxanue u omnpeneneHue Buia. [J1aBHBINA, OCHOBHBIE, JOINOJIHUTENBHBIE U
MECTHBIE BHJbI, UX OIpe/eJeHHe U pachoiokenne Ha yeprerke. O0O03HAUCHUE TOMOIHUTEIBHBIX U
MECTHBIX BUJOB Ha YEPTEKE.

Ceuenus. Omnpenenenue u cogepxanue ceueHusi. CedeHus - BBIHECEHHBIE U HAJIOKEHHBIE,
UX PacrojoKeHUe U 0003HAYCHUE HA YEPTEXKeE.

Pa3pessl. Onpenenenue u copepxkanue paspesa. Knaccudukaius pa3pe3oB B 3aBUCUMOCTH
OT TIOJIOKEHUS] CEKyIleld IIJIOCKOCTH OTHOCUTENBHO TOPU30HTAJIbHOW IUIOCKOCTU IPOEKIUI
(ropuzoHTaNbHbIE, BEPTUKAIbHBIC, HAKIOHHBIEC), OTHOCUTENIHO JUIMHBI U BBICOTHI MpeaMeTa
(IponoNBHBIE, TONEPEYHBIE), OT YHMCJIA CEKYLIUX IUIOCKOCTEH (IIPOCThIE M CIOXKHBIE). MecTHbIE
pa3pesbl.

O6o3navueHus TpaduyecKre MarepualioB W MpaBwia ux HaneceHus Ha yeprexax (IOCT
2.306-68). HaneceHue mMTPUXOBKHU B pa3pe3ax U CEUCHHSIX.

YCIOBHOCTH U YIIPOIIECHUS, IPUMEHsIEMbIE TIPU H300pakKeHUH BHJIOB, Pa3pe30B M CEUCHUII.

11. Hanecenne paszmepoB ('OCT 2.307-68). CBemeHusi 06 OCHOBHBIX TPEOOBaHUSX U
IpaBWJaX HAHECEHHs] pPa3MEpPOB pPacCMATPUBAIOTCA BBHIOOPOYHO B 3aBUCHMOCTH OT 3TalloB
BBITIOJTHEHHS TpaduuecKux pador.

Hanecenne pa3MepoB Ha 4YepTekax JMUTHIX JeTajed, MOJABEPraolieiics YacTUYHOMN
nociuenyromeii oopadoTke.

OCOoOCHHOCTH HaHECEHHUs pa3MEpPOB Ha dYepTekax JeTajiel, M3TOTOBIIEMBIX 00pabOTKOM
JTaBIICHUEM.

12. ITocTpoeHue TpeThero BUA MO ABYM 3a/IaHHBIM.

OCHOBHBIE TIOJIOXKEHHUSI TIO CheMKe O3CKW30B.  Ompenenenue dcku3a. TpeboBaHUS K
BBIMIOJIHEHUIO ~ 3CKU3a. PexkoMeHmanuu 1O  MOCJIENIO0BAaTEIbHOCTH  BBIMOJIHEHUS  ACKH3A.
Ob6pa3mepuBanue Aetaneil. IsmepeHune IMHEHHBIX BETMYHH, PAANYCOB, YTIIOB.

Pasznen 3. Un:xenepHas rpaguka. MammHoCTpouTeIbHOE YepPUEeHHeE.

13. IlpaBuia BBINOJIHEHUS YEPTEXKEW MAIIMHOCTPOUTENBHBIX AETAJed M HUX COEIAUHEHUH.
OO01me noaoKeHusl.

Pe3pOb1. OOpa3zoBaHMe, Ha3HAUEHHE, OCHOBHBIC MapaMETpPhl M AJIEMEHTHI Pe3bObI: JUIMHA
nosHoro mpodwist pe3pObl, cOeru, Hemopeswl, ¢acku, MpoTodku. M3o0pakeHue pe3pd U uX
coenuuenuit Ha yeptexe (OCT 2.311-68).

Pe3p0bl cTaHmapTHBIE M HECTAHAAPTHBIE: METPUUECKas, AI0OMMOBasi, TPyOHas, KOHUYECKas,
TparerenanbHas, yuopHas, Kpyras, IpsMOYyToJIbHas U CIIeIHaIbHasl.

14. Kpenexunbie m3nenus. CTpykTypa yciaoBHoro obo3HaueHus kpenexHout geramu (IOCT
1759-70).

Tunel, ucrionHeHne ¥ Ha3HAYEHUE KPENEkKHbIX AeTanel: OO0NThl, BUHTHI, LINMUIbKY, TAHKH,
aiobl, MITUHTHL, IWTUQTHL. VX n300pakeHne Ha yepTexe 1 0003HaYeHHE B OCHOBHOM HAIIMCH U
cnenn(UKaIu, OCHOBHBIC TTApAMETPBI.

15. Pe3n0OoBble coeanHeHUs: OONTOBOE, IIMUICYHOE M BUHTOBOE. JIJIEMEHTHI Pe3bOOBBIX
coenuHeHM. Pabouee u ympoieHHoe n300paskeHrne pe3bOOBBIX COCTUHEHU.

TpyOHOe coenuHeHHE. DIIEMEHTbl TPYOHOTO COCTUHEHHUS - (QUTUHTU: MY(TbI, YTOJbHHUKH,
TPOWHUKH, KPECTHI U Ap. YepTex cTaHIapTHOTO TPYOHOTO COETUHEHUSI.

16. IInoHOYHBIE U HMITUIIEBBIE U HEPA3bEMHbIE COSTUHEHHUS, U UX Ha3HAUCHHE.

[IInoHOYHBIE COCTUHEHHWS: TPU3MATHYECKHE, CETMEHTHBIE W KIMHOBBIC. 300paxkeHne
IIMTOHOYHBIX COEIMHEHUI Ha YepTeke. YCIOBHOE 0003HAUEHHE IIMOHOUYHBIX COETUMHEHHH.
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HInumeBsie COeNUHEHUS: C MPSAMOOOYHBIM, SBOJILBEHTHBIM U TPEYTOJBHBIM TPOQUIEM.
CnocoObl  neHTpupoBaHus. HM300pakeHHE NIIUIEBBIX COEIUHEHHI Ha uepTexe. YCIOBHOE
0003HaUEHHUE IITUICBBIX COCTUHCHHIA.

HepasbeMHbIe coeTMHEHMS: CBapKOW, KJIETKOM, MalKOM, CKIICMBAHUEM M CIITUBAHHUEM.

Knaccudukanus BHIOB CBapKd M CBAapHBIX IIBOB. M300pakeHne M 0003HAYCHHE IIBOB
CBapHBIX COCIMHEHUI Ha YepTexe.

3aKJIenoYHbIe COSMUHEHUS: BUABI 3aKJIETOK, KIACCU(UKAIUS 3aKJICTOYHBIX IIBOB U HX
n300pakeHre Ha YepTexke.

CoennHeHre Naiikol, CKIICMBAHUEM U CIIIMBaHUE, M YCIOBHOE 0003HAYCHHE IITBOB.

17. 3yOuaTsie nepenayu v Npy>KHHBI.

3yOuarbie mepeaaqn, 00IIUe MONIOKEHUs, KIacCu(pHUKAIvsl, U3TOTOBIICHUE.

Hunuaapudeckue 3yodarble nepeaayu: 3J1eMEeHThI 3y04aThiX Kosec, n300pakeHne 3y0uaThix
KOJIEC M 3y04aThIX Mepeaad Ha YepTexke.

Peeunble nepenaun: n300paxxeHHE PeeK U PEEUHBIX Nepeaay Ha YepTexe.

Konnueckne 3y0Ouareie mepefadu: dJIEMEHTHl KOHUYECKUX 3yOuaThiX Kollec, M300pakeHue
KOHUYECKUX 3y0uaThIX KoJiec U 3yOuaThiX Mepead Ha YepTeske.

UepBsuHbIe TIEpeqadu: dJIEMEHTHI YepBAKA U KOJECa, U300paKCHHE YEPBIKOB, YEPBSIIHBIX
KOJIEC M YEPBSIUHBIX MIEpeay Ha YepTexe.

[IpyxwuHbI, KIaccupuKanus U UX U300paKCHUE Ha YepTekKe. YCIOBHOCTH MPH H300paKEHUN
npyxut ('OCT 2.401-T'OCT 2.409-74).

18. Ueptexu ob1iero Buaa u cOOpOYHBIE YEPTEXKH.

Cragun pa3paboTKu KOHCTPYKTOPCKUX JTOKYMEHTOB: TEXHHYECKOE 3aJaHHe, TEeXHUYECKOe
PeIOKEHNE, SCKU3HBINA MPOEKT, TEXHUIECKUN TIPOEKT, paboyasi KOHCTPYKTOPCKask JOKYMEHTAIIHSL.

Ueprexxn obmiero Buma. OOmme cBeneHus, cxema oGopMIIEHHs dYepTexa OOIIero BHUA,
MOPSZIOK BBITIOJIHEHUS. YCIOBHOCTH W YMPOIICHUS TMPHU BHITIOJTHEHWH 4YepTeka OOIIero BHIA.
N3o0pakeHne HEKOTOPBIX M3IETud U ycTpoicTB. Hymeparus mo3umuii Ha yeprexe, 0003HaYCHHE

yeprexa.
19. JleranupoBanue. OcHOBHbIE TpeOoBaHMs K pabouuMm uyeprekam. OOmue mpaBuia
BBITIOTHEHUS YepTexeid. JleranupoBanue uepreka obmiero Buna.  Crenndukamms. Pazpgennl

cnenudukanuu. Coopounsii deprexx. ComepxkaHue cOOpodyHOro uepteka. l[lopsmoxk uTeHus
cOOPOYHOTO YepTexKa.

3.3 Temaruka ceMMHAPCKUX/NIPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI

3.4.1. JJaboparopHble 3aHATHS

Jlabopatopnas pabota 1. [IpoerupoBanre TOUKH Ha IBE ¥ TPY B3aUMHO-TICPIICHIUKYIISIPHBIE
MIJIOCKOCTH MPOEKIIHI.

JlaGoparopnas pabota 2. [IpoerupoBanue NpsMOM JIMHUU U €€ OTPE3Ka.

JlaboparopHas padora 3. B3auMHOE TIOJIOKECHHE BYX MPSMBIX.

Jlabopatopnas padota 4. [ImockocTs. CrtocoOb!I 3a/1aHUs TNTIOCKOCTH Ha YEPTEKE.

JlaboparopHas padora 5. CriocoObI mpeoOpa3oBaHus YepTexKa.

JlabopatopHas pabota 6. MHOTOrpaHHUKH, TIpU3Ma, TUPAMHJIA,

JlaGopatopHas pabota 7. KpuBbie THHUN U TOBEPXHOCTH.

JlaGoparopHast pabota 8. BzanMHoe nepeceueHue KpUBOJUHEWHBIX ITOBEPXHOCTEH.

JIaboparopHast padota 9. [IpoekunoHHOe uepueHre. BrinonHeHne ueprexa aeraiu 6e3 pa3pe3os.
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Jlabopatopnas padota 10. [IpoekimonHoe uepueHue. BrinonHeHne uepTexa 1eTaiu ¢ pa3pe3aMu.

JlabGopatopnas padota 11. [ToctpoeHnne TpeThero Buaa 1o IByM 3aJaHHBIM. DCKH3 JICTAIH.

JIaGoparopHas pabota 12. Kpenexxusle u3nenus. BeinonHenue yeprexeil KpenexHbIX U3enuil.

JlaGoparopHast pabota 13. PaGouee u ynporieHHOE H300paxeHne pe3bOOBBIX COCIMHEHUI.

Jlabopatopnas padota 14. [TocTpoeHne n300paxxeHu MUIMHAPUYECKUX 3yOUaThIX NIepead u
NPYKUH.

JlabGopatopnas padota 15. COOpOUHBIN YEPTEK.

JlaGoparopHas pabota 16. [letanupoBka.

XN R WD =

—_ —
i

= =
(U I "N VS I O]

3.4 TemaTruka KypCcoOBbIX IPOEKTOB (KYpPCOBBIX PadoT)
KypcoBbie paGoThl/IPOEKTHI HE MPELYCMOTPEHBI.

4. Y4eOHO-MeTOMUYeCKOe U HHPOPMALIMOHHOE 00ecIiedeHue

4.1 Hopmarusnsbie 1oKyMeHTHI 1 'OCTob1

I'OCT 2.001-73 ECK/I. O0mue mojaoKeHHus;

I'OCT 2.109-73 ECK/I. OcHOBHBIE TpeOOBaHUS K YEePTEKAM;

I'OCT 2.125-2008 ECK/I. [IpaBuiia BBIIIOJHEHUS 3CKU3HBIX KOHCTPYKTOPCKUX JOKYMEHTOB;
I'OCT 2.301-68 ECK/I. ®opmarsi;,

I'OCT 2.302-68 ECK/I. Macrra0sr;

I'OCT 2.303-68 ECK/I. JIunuw;

I'OCT 2.304-81 ECK/. Ulpuc e yepTexHbIe;

I'OCT 2.305-2008 ECK/I. M300paxeHus-BUIbl pa3pe3bl, CEUCHHUS;

I'OCT 2.307 -68 ECK/I. Hanecenue pa3mepoB U NpeesbHbIX OTKIOHEHHI;

. TOCT 2.311-68. ECK]I. U300pakenne pe3nObl.

. TOCT 2.312-72 ECKJI. YcnoBHBIC H300paskeHHsI 1 0003HAUYCHHUS IIIBOB CBAPHBIX COCAUHEHU;
. TOCT 2.315-68 ECK/I. 300pakeHus ynpOILEHHbIE U YCIOBHbIE KPEMEKHBIX JeTalell;

. T'OCT 2.318-81 ECK/I. IIpaBuia ynpoIeHHOIO HAHECEHMSI pa3MEPOB OTBEPCTUN;

. TTOCT 2.320-82 ECK/I. IIpaBuna HaHeceHus pa3MepoB, JOIYCKOB U MOCAI0K KOHYCOB;
.T'OCT 2.403-75 ECK/I. IlpaBumna BBITOJHEHUS YePTEIKEH MIITMHAPUICCKHUX 3yOUaThIX KOJIEC;

4.2  OcHoBHas JuTeparypa

. Kypc mnaueprarenbHoit reomerpun lTopmon B.O., CemennoB-OrueBckuii M.A. Kypc

HauepraTesbHON reoMeTpun. — M.: Beiciias mkona, 2006. — 272 c.
bponckuit A.M., @aznynun 2.M., XanauHo B.A. Unxenepras rpaduka (MetammooopadboTka). M.:
W3n. uentp «Akanemus», 2013. —400 c.
®daznynun 2.M., XanauHaoB B.A. UmxkenepHas rpaduka. M.: 3. nentp «Axagemusy», 2011. — 432
c.
®daznynun 3.M., SkoByk O.A. Texaudeckas rpaduka. M.: U3n. nentp «Akamemusi», 2018. — 336 c.
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4.2.1 lononHuTEAbHAS JIUTEPATYpa

«HAYEPTATEJIbHASI TEOMETPUS. Metonuueckue yka3aHus K KOHCIEKTY Jiekiuii» / [lon
penakuuei npodeccopa . M. @aznynuna. - M.: MOCIIOJIMUTEX, 2019. — 96 c.

Mertoanueckue ykazanus «MeTpudeckue 3aja4i B HauepTarenbHoi reomerpumn» /Ilon pegakiuein
npod. .M. ®aznynuna. — M.: MOCIIOJIUTEX, 2019. — 40 c.

Metoanueckue ykazanus « TeopeTuueckue OCHOBBI HauepTareabHol reomeTpun» KonnexkTtus
aBTopoB. [lon penakmueit mpod. .M. ®@aznynuna. — M.: MOCITOJIMTEX, 2019. — 50 c.
Mertoanueckue ykazanus «M3o6paxenus (Bumpl, paszpessl, cedenus)» Komnexktus aBropos. [lon
penakuuen ®aznynuna 3.M. - M.: MI'TY «MAMMN», 2022. — 42 c.

VYuebHoe nocodbue «IIpaBuna BbIMONHEHUS pe3bOOBHIX coenuHeHui» / Komnexktus aBropos. Ilon
penakuueit npod. 3.M. daznynmuna. - M.: MOCIIOJIMTEX, 2021. - 76 c.

Yyebnoe nocobue «lIpaBuia BHIMOTHEHHS MITIOHOYHBIX, IIIUIEBBIX U 3yOUaThIX COCTUHEHHID) /
KomnektuB aBropos. Ilon pegakuueit mpod. 2.M. daznynuna. - M.: MOCIIOJIUTEX, 2021. - 60
c.

Metoauueckue ykazanus «OOuie mpaBujia HaHECEHHs pa3MepoB Ha ueprexkax» / Kominextus
aBtopos. ITox penakuuen ®aznynuna .M. M. - : MOCIIOJIMTEX, 2022.- 68 c.

4.2.3 DJIeKTPOHHBbIE 00pa3oBaTeIbHbIE PeCypPChI

[IpoBenenue 3aHATHIA M aTTECTAIM BOBMOKHO B TUCTAHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM
CHCTEeMBl JAUCTaHIMOHHOTO oOydeHus yHuepcutera (CJJO-LMS) Ha ocHOBe pa3paOoTaHHBIX
kadeapoit 3MEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo Bcem pasenaM mporpaMMel:

HassaHue S0P

«HauyepTtarenbHas https://Ims.mospolytech.ru/course/view.php?id=546
reomeTpusa» Hactb 1

«HauepTaTtenbH | https://Ims.mospolytech.ru/course/view.php?id=673
as reomeTpusa» YHactb

2

«NHxeHepHas https://Ims.mospolytech.ru/course/view.php?id=703
rpadovka

(npoekunoHHoe

yepyeHue)»
«HxeHepHas

rpaduka https://Ims.mospolytech.ru/course/view.php?id=1272
(MaWKnHOCTPOUTENBLHO

€ YyepyeHue)»

Pa3zpaboranubie DOP BKITI04aIOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[opsimox mpoBeneHus pabOT B JAWCTAHIIMOHHOM (popMare yCTaHaBIMBACTCS OTIACIbHBIMHU
pacmnopsHKeHUSIMU TPOPEKTOpa Mo y4eOHo# paboTe 1/iin HEHTPOM Y4eOHO-METOTUIECKON pabOTHI.

Ka)K,HLIﬁ CTYACHT obecneueH WHIAUBUAYAJIBbHBIM  HCOTPAHWUYCHHBIM  JOCTYIIOM K

3JIEKTPOHHBIM OnbHMoTeKaM yHuBepcuTeTa (http://lib.mami.ru/lib/content/elektronnyy-katalog).


https://lms.mospolytech.ru/course/view.php?id=546
https://lms.mospolytech.ru/course/view.php?id=673
https://lms.mospolytech.ru/course/view.php?id=703
https://lms.mospolytech.ru/course/view.php?id=1272
http://lib.mami.ru/lib/content/elektronnyy-katalog
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CchulKa Ha AIIEKTPOHHYIO OMOIHOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.3 JldleH3MOHHOe M  CBOOOJHO  pacHmpocTpaHsieMoe  NpPOrpamMMHoOe
odecreyeHue

Poccuiickas nporpamma «Kommac -3D» https://edu.ascon.ru/main/download/freeware/

4.4 CoBpemeHHbIe MpoeccHOHATBbHBbIE 0a3bl TAHHBIX M MH(OPMALMOHHBbIE
CNPABOYHbIE CUCTEMbI

«Texakenepr» — crpaBouHasi CUCTEMa, IPEIOCTABIIAIONIAS HOPMATUBHO-TEXHUUECKYIO,
HOPMaTHUBHO-TIPABOBYIO MH(POPMALIHIO: TeX-IKCIEPT.pdh

5. MarepuajibHO-TEXHUYECKOE 0o0ecneueHue

JUia  mpoBeneHMs JIEKIMOHHBIX 3aHATHUH UCHOJIB3YIOTCS  ayAUTOPHUH, OCHAIIEHHBIE
KOMITbIOT€paMH, HHTEPAKTUBHBIMU JOCKaMH, MYJIBTUMEIUWHBIMU IPOEKTOPAMHU U 3KpaHaMU:
[IK-417, TIK-418, TIK-517, TIK-518. Jlns mpoBeneHus j1a00paToOpHBIX pabOT HCHOIB3YIOTCS
aynutopun: [1K-421, T1IK-425. MakeTsl U 00pa3iisl i JIaOOpaTOPHBIX pabOT pa3MelieHbl B ayjl.
[1K-419.

6. MeToaudeckne peKOMeHIalNu

Meroauka mnpenomaBaHus JUCHMIUIMHBL  «WHkeHepHass rpadukay ©  peamu3arus
KOMIIETEHTHOCTHOTO TIOAXO/a B M3JIOKEHHM M BOCHPUATHH Marepuajga MNpeayCcMaTphBaeT
WCTIOJIb30BaHME CIICAYIOMINX AKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBENCHHS ayIUTOPHBIX |
BHEAYTUTOPHBIX 3aHATHI:

— ayJUTOPHBIC 3aHATHS: JICKIIH, JADOpaTOpHbIE PabOTHI, TECTUPOBAHUE;

— BHEAyJUTOPHBIC 3aHATHUS: CAMOCTOSTEIBHOE H3yUYeHHE OTACIBHBIX BOIIPOCOB, MOATOTOBKA
K J1a0OpaTopHbIM paboTaMm.

Oo0pa3oBare/ibHbIE TEXHOJIOTHHN

Bo3MoxHO MpoBeieHNE 3aHATUI U aTTecTaluii B TMCTAaHIIMOHHOM (hopMare ¢ IpUMEHEHUEM
CUCTeMBbl JAUCTaHUMOHHOro oOyueHus yHuBepcurera (CJO-LMS) Ha ocHoBe pa3zpaboTaHHBIX
kagenpoi 3JeKTPOHHBIX 00pazoBarebHbIX pecypcoB (DOP) (cm. m.4.2.3).

[lopsnox mpoBeneHuss paboT B IUCTAHIIMOHHOM (opmare yCTaHaBIMBAETCS OTAEIbHBIMU
pacnopsHKeHUIMHU IIPOPEKTOPa MO yueOHOM padoTe 1/Uil LEHTPOM yueOHO-METOANYECKOI paboThI.

6.1 MeToauveckue peKOMEHIAIUN JJIA NPernoaaBaresis 0 OPraHnu3annu
o0yueHmust
6.1.1. [IpenonaBarens opraHU3yeT NMpeEroiaBaHue TUCIUILIUHBI B COOTBETCTBUH C
TpeboBanusmMu "llonoxeHust 00 opraHu3anuy 00pa3oBaTeILHOTO Mpoiecca B MOCKOBCKOM
MOJUTEXHUIECKOM YHUBEPCHUTETE U ero (punnanax", yTBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.


https://online.mospolytech.ru/course/view.php?id=7621&section=1
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6.1.2. Ha nepBOM 3aHSTHH IIPENOAABATEND JOBOAMUT JIO CBEACHMSI CTYACHTOB COACpKAHHE
paboueii mporpammel nuctuiuinbbl (PI1/]) u npenocTtasiser BO3MOXKHOCTh O3HAKOMIIEHUS C
IIpOrpamMMmon.

6.1.3. [IpenonaBarens ocoOeHHO OOpalaeT BHUMaHUE CTYICHTOB Ha:

- BUJIBI ¥ (DOPMBI IPOBEICHUS 3aHATUN TI0 TUCITUIUIMHE, BKITFOUAs TOPSIOK MPOBEICHUS
3aHSATUNA C IPUMEHEHUEM TEXHOJIOTUI NUCTAaHIIMOHHOTO OOY4YEeHUS U CUCTEMbI IUCTAHIIMOHHOTO
oOyuenus yuusepcurera (CJO Mocnonurexa);

- BUJIbI, COJIEpKaHue U MOPSII0K MTPOBEJCHHS TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH B
COOTBETCTBUU C (DOHIOM OIIEHOUHBIX CPE/ICTB;

- opmy, comeprkaHue U OPSAAOK MPOBEICHUS POMEKYTOUHOM aTTECTAlMU B COOTBETCTBUU
¢ OHIOM OIIEHOYHBIX CPEACTB, IpeaycMoTpenHsiM PIT/L.

6.1.4. loBOIUT 10 CBEIEHUS CTYACHTOB rpadyK BBHIMOTHEHUS yUeOHBIX padoT,
npenycMorpeHssix PIT/I.

6.1.5. HeoOxoaumo ¢ camoro HavaJia 3aHsATUH PEKOMEHI0BATh CTYJIEHTaM OCHOBHYIO U
JOTIOJTHUTENBHYIO JIMTEPATYPy U yKa3aTh IMyTH JOCTYIIA K HEH.

6.1.6. B Hauasne M B KOHIIE CEMECTpa JaTh CIMCOK BOIPOCOB JJIsl OJITOTOBKHU K
MPOMEKYTOYHOM aTTeCTalMK (FK3aMEHY WU 3a4€TY).

6.1.7. Pexomenayercst pakt o3HakomiieHus ctyeHToB ¢ PI1/] u rpadukom paboTsl
NUCbMEHHO 3a()MKCUPOBAThH TOANMUCHIO CTYACHTA B JIUCTE O3HAKOMIICHHS ¢ conepskanue PIT/I.

6.1.8. IIpenonaBaTenu, BEAYIIHi JICKIIMOHHBIE U MIPAKTUYECKUE 3aHATHS, JOTKHBI
COMIACOBBIBATh TEMATUUECKUMN IJIaH MPAKTUYECKUX 3aHITUH, HCTIOJIb30BaTh EANHYIO CUCTEMY
0003HauEHUH, TEPMHUHOB, OCHOBHBIX MOHITHH TUCIUTIINHBI.

6.1.9. Ilpu NOATOTOBKE K CEMUHAPCKOMY 3aHATHIO IO TEPEYHIO OOBABICHHBIX TEM

NPEenoAaBaTeNlio HEOOXOJMMO YTOUHUTH IUIAaH HX MPOBEACHUS, MPOAYMaTh (OPMYIHUPOBKH H
colep)kaHue Y4eOHBIX BOIMPOCOB, BBIHOCHMBIX Ha OOCYXIEHHE, O3HAKOMHUTHCS C MepedHeM
BOMPOCOB 110 TEME CEMUHApa.

B xonme cemMmHapa BO BCTYNMUTEIBHOM CJIOBE PACKPBITH MPAKTUYECKYH 3HAYMMOCTh TEMBbI
CEMHMHAPCKOI0 3aHATHS, ONPEAEIUTh HMOPSIOK €ro MpOBEIEHUs, BpeMsl Ha OOCYXIEHHE KaXKA0ro
yuebHoro Bompoca. [IpumeHnsss ¢GpoHTaNBHBIE ONPOC JaThb BO3MOXKHOCTh BBICTYIHTH BCEM
CTyJI€HTaM, IPUCYTCTBYIOIUM Ha 3aHATHH.

B 3akmrounTenbHONM YacTH CEMMHAPCKOIO 3aHATHs CIENYeT IOJIBECTH €ro WUTOTU: J1aTh
OLIEHKY BBICTYIIJICHUH Ka)KA0TO CTYJEHTa M y4eOHOM IpyHIbl B LEJIOM. PacKpbITh MOMOKHUTEIbHbIE
CTOPOHBI M HEIOCTAaTKU MPOBEJEHHOIO CEMUHAPCKOIo 3aHATHsI. OTBETUTHh HA BOIIPOCHI CTYAECHTOB.
Be1ats 3aanust U1 caMOCTOATENBHOM pabOoThl IO MOATOTOBKE K CIEAYIOLIEMY 3aHSTHIO.

6.1.10. Llenecoobpa3Ho B X0z€ 3alUTHI Ja0OPATOPHBIX PadoT 337aBaTh BHICTYMAIOUIUM U
ayJUTOPUM JIOTIOJIHUTEIbHBIE W YTOYHSIOIIME BOIPOCHI C LIEIbI0 BBIACHEHUS WX MO3ULMUI IO
CYIIECTBY 00CYX/1aeMbIX MPOOIIEM.

Bo3moxxHO npoBesieHHE 3aHATHI U aTTeCTalui B IUCTAaHIIMOHHOM (opMare ¢ MpUMEHEHUEM
CHCTEMBI AMCTaHIMOHHOrO o0yueHus ynusepcutera (CJO-LMS). Ilopsnok nposenenus padot B
JUCTAaHIIMOHHOM (opMare yCTaHaBIMBACTCS OTHECIbHBIMU PACHOPSDKEHUSMU IMPOPEKTOpa 110
yueOHOi paboTe W/1iU LIEHTPOM y4eOHO-METOAMUYECKON pabOThI.

6.2 MeToauveckue yKazaHus JJ151 00y4AOIIUXCS M0 OCBOEHUIO TN CIIUILIHHBI

1.2.1. CTyneHT ¢ caMOro Hauajia OCBOCHUS JUCIUTUIMHBI TOJKEH BHUMATEIHHO
03HAKOMUTCS ¢ paboyeil mporpaMMoil TUCHUIUIHHBIL.

1.2.2. CtyneHTy HEOOXOIUMO COCTaBUTH JIsl ceOst rpaduK BBHITOIHEHUS YYeOHBIX PadoT,
npenycMmorpenHbix PIJ] ¢ yuérom TpeOoBaHuil Apyrux JUCHUILINH, H3y4aeMbIX B TEKYLIEM
cemecTpe.
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1.2.3. ITpu mpoBeAeHNHU 3aHATHI U TTPOLIEAYP TEKYILEH U MPOMEKYTOUHON aTTECTAIlUU C
UCTIOIh30BAaHIEM HHCTPYMEHTOB WH(OPMAITMOHHON 00pa30BaTEIbHOM Cpeibl JUCTAHIIMOHHOTO
obpazoBanus yHuepcurera (LMS MocnonuTexa), Kak BO BpeMsl KOHTAKTHOM paOOTHI €
MpernojaBaTesieM, Tak U BO BPEMsI CaMOCTOSATEIbHON paOOThI CTYACHT JIOJIKEH 00€CTIeYnTh
TEXHUYECKYIO BO3MOXXHOCTh JUCTAHIIMOHHOTO MOJIKIIIOYEHUS K CHCTEMaM JIMCTAaHIIUOHHOTO
oOyuenus. [Ipu OTCyTCTBHH TaKO BOZMOKHOCTH OOCYIUThH CHTYAIIHIO C MIPETIOAaBaTeIeM
JUCIUTIIAHBI.

7. DOoH/I OLICHOYHBIX CPEIACTB

7.1  MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUs!

KonTtposnp ycrieBaeMoCTH U KauecTBa IMOATOTOBKU MPOBOJUTCS] B COOTBETCTBUE C
TpeboBanusmMu "[lonoxkenust 06 opranuzanuu 006pazoBaTeaIbLHOrO mpouecca B MocKoBCKOM
MOJINTEXHUYECKOM yHUBEpcuTeTe".

JIJ1 KOHTPOJIS yCIIEBAEMOCTH M Ka4€CTBA OCBOCHUS AUCLUIIIIMHBI HACTOSIIEH TPOrpaMMOi
IIPELyCMOTPEHBI CIEAYIOUINE BUIBI KOHTPOJIA:

- KOHTPOJIb TEKYIIeH ycreBaeMOoCTH (TEKYLUI KOHTPOJIb);

- IPOMEXKYTOUHAs aTTeCTaL.

B nporecce 00yueHHs UCTIONB3YIOTCS CIEAYIONINE OIIEHOYHBIE ()OPMBI CAMOCTOSITEIHHOM
paboThI CTYIEHTOB, OLICHOUHBIE CPEICTBA TEKYILIEr0 KOHTPOJISI yCIIEBAEMOCTH U IIPOMEKYTOUHBIX
aTTeCTaluu:

B nepBom cemectpe:

- IOATOTOBKA K JJAOOPaTOPHBIM 3aHATHSM, BBIITOJHEHUE TpapUUecKUX 3alaHui U UX 3alIHUTa;

KOHTPOJIbHAasA pa60Ta; TCCT, 3allHuTa J'Ia60paT0pHBIX pa60T; OK3aMCH.

7.2 IllkaJjia ¥ KpUTEPUN OLCHUBAHUSA Pe3yJIbTATOB 00y4eHHs

[loka3zareneM oOLEHUBaHHMA KOMIIETCHLIMH Ha pa3IMYHBIX OdTanax HuX (HOpMUPOBAHHUS

ABIACTCA HOCTHXCHHC O6y‘IaIOHH/IMI/IC$I IJIAaHUPYCMBIX PE3YyJIbTaTOB O6yquH$I 110 JUCHUIIIIMHE

(MomysH0).
[IIxanbl OlIeHUBAHUS PE3YJIBTATOB MPOMEKYTOUYHOM aTTECTAlUHA U UX OMUCAHUE:

d)opMa HpOMCH(YTOqHOﬁ arTeCTralu: 3K3aMCH.

HpOMC)KYTO‘IHaH arTcCcTanusi 06yqa}omnxc51 B (1)0pMe 9K3aMCHa IIPpOBOJAUTCA II0

pe3yJibTaTaM BBINIOJHEHUS BCEX BUJOB y4eOHOW paboThl, MPEIYCMOTPEHHBIX YUE€OHBIM IIAHOM
10 JJaHHOM IUCUUIUIMHE (MOIYINIO), IPXU TOM YUUTBHIBAKOTCS PE3YJIBTAThl TEKYIIErO KOHTPOJIS
ycreBaeMocTH B TedeHHe cemecTtpa. OIIGHKa CTENeHH JOCTHXKEHHS OO0ydYaromIMMUCS
IUTAHUPYEMBIX pe3yJbTaToB 00yUeHUs MO AUCLUUILIMHE (MOIYIII0) IPOBOAMUTCS MPENOAABATENEM,
BEAYUIMM 3aHSATUS 1O JTUCHUIUIMHE (MOAYJI0) METOAOM HKcHepTHo oneHku. Ilo uroram
MPOMEKYTOYHOM aTTeCTallid IO AUCIUIUIMHE (MOIYJI0) BBICTABISETCS OIeHKa: 2,3.4,5.
HeobOxomumbIM yClIOBUEM TPOXOXKACHUS MPOMEKYTOYHOU aTTECTALlUU SIBISICTCS BBIMOJIHEHUE
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BCEX BHUJOB pabOT, NPEAyCMOTPEHHBIX MJaHHOW pabodeld mporpaMmol IO TUCIUIUINHE
«Mmxeneprass rpaduka». Ha maty mnpoBeaeHHsS TPOMEKYTOYHOH AaTTECTallMU CTYACHTHI
JIOJOKHBI BBITIOJTHUTH BCE BUJBI YUEOHOM pabOThl, MpeayCcMOTpEHHbIE pabodeil mporpaMMoil mo
mucuuiuinHe  «MHxkeHepHas rpaduka», a HMEHHO BBINOJHUTH pPacdyeTHO-Tpapuueckue
nabopatopHble paboTel - 16 paloT, BBIMOIHUTG 1 KOHTPOIbHYIO paboTy. Eciu He BBINOTHEHbBI
HEOOXOUMBIE YCIIOBUS, CTYICHTHI IOJIy4alOT HEYIOBIETBOPUTEIbHYIO OLICHKY.

Ixama oneHUBaHUA I DK3aMcEHa:

Ilkana ouenueanus Onucanue

Buinonnenvl 6ce 6uodvt yuebHou pabomwl, npedycmMompeHHbvie
yueonvim naanom. Cmyodewm OemMoHCmMpupyem coomeemcmeue
SHAMUlU,  YMEHUll, HABbIKO8  NPUBECOEHHbIM 8  MabaUYax
nokazameneti,  onepupyem — HPUOOPEMEHHbIMU  3HAHUAMU,
Omauyno VMEHUAMU, HABLIKAMU, NPUMEHAEN UX 8 CUMYAYUSX NOBbIULEHHOT
cnoocnocmu.  Ilpu  smom  mooicem — Gvimb  QonyujeHa
He3HAUUmMenbHas OwubKa, HemoYHOCmb, 3ampyoHeHue npu
AHATUMUYECKUX ONEPAYUSIX, NePeHOce 3HAHUI U YMEHUL HA HOBble,
HeCmaHoapmHvle CUmyayuu.

Buinonnenvl  6ce 6uovt yuebnou pabomwl, npedycmMompeHibvie
yueonuvim — naamom. Cmyoenm  OeMOHCmMpupyem  HenoHoe,
Xopowio npasuibHoe  COOmMEemcmeue  3HAHUll, — YMeHUll,  HABbIKOG
npUeOeHHbiM 8 Mmabauyax noxasamenei, aubo eciu npu mom
OvLIU donyuensvl 2-3 HecyujecmeeHHble OUUOKU.

Buinonnenvl 6ce 6uodvt yuebHou pabomwl, npedycmMompeHHbvie
yuebHvim naanom. Cmyoewm OemMoHCmpupyem coOmeemcmeue
Voosnemeopumenvro | 3Hanuil, 6 Komopom oceewjeHa OCHOGHAS, HAUbOLee BANCHAS
yacms mMamepuand, Ho npu Mom OONYWeHa 0OHA 3HAYUMENbHAS
OWUDOKA UNU HEMOYHOCb.

He 6vinonnen ooun unu Oonee 6u0o8 yuebHou padbomeol,
npedycmompennvix yuebHoim naanom. Cmyoenm demoHcmpupyem
HenoiHoe  coomeemcmeue  3HAHUL,  YMeHUl,  HABLIKOS
npueeoeHHviM 8  mabauyax — nokazamenetl,  OONYCKAIOMCS
Heyoosnemeopumenvro .

3HauUmMenvhvlie OWUOKY, NPOABIAEMCA OMCYMCmeue 3HAHU,
YMeHUll, HABbLIKOG N0 psady nokazameinet, CMyOoeHm UCNbIMbléaem
3HauUMenbHble 3ampyOHeHUs NpU ONePUPOBAHUU 3HAHUAMU U

YMEHUAMU NPpU UX neperHoce Ha Hoevle cumyayuu.

7.3 OieHO4YHBbIE CPEACTBA
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7.3.1. Tekymuii KOHTPOJIb
Jl1s mpoBeeHus TEKYLIEro KOHTPOJISE MPUMEHSIOTCS CIIeAYIOLIe GOpPMBbI:
pacyemno-epaghuieckue camocmoamenvHvle pabomsl, KOHMPOIbHAL paboma, mecmal.

7.3.2. IlpoMe:KyTOUHAS aTTeCTAIUS

[IpomexyTouHas arTecTaius IpoBoaUTCs Ha 1 cemecTpe oOyueHus B hopMe IK3aMeHa.

DK3aMeH MPOBOAMTCS 1O OUIETaM, OTBETHI MPEAOCTABISIOTCS MTUCHMEHHO C TIOCIEAYOLUM
YCTHBIM coOeceioBaHueM. bunersl popMupyroTCst U3 BOIIPOCOB MPEICTABICHHOIO HIKE TIEPEUHS.

PersiaMeHT npoBeieHNs IK3aMeHa:

1. B Ouner Bxirouaercs (4) Borpoca U3 pa3HbIX pa3/iejoB JUCIUIUIMHBI U (OAHO, JBA)
MPAKTHYECKUX 3aJaHusl.

2. [lepeueHb BOPOCOB COOTBETCTBYET TEMaM, M3yUYE€HHBIM Ha JIEKIIMOHHBIX U JIa0OPATOPHBIX
3aHATUAX (TPUIIAraeTcs).

3. Bpems Ha MOAroTOBKY MMCbMEHHBIX OTBETOB - /10 40 MUH, ycTHOE cobecenoBanue - 10 10
MUHYT.

4. TlpoBeneHue arrecTaluu (3adera, 3K3aMEHa) C MCIOJIb30BAHUEM CPEACTB 3JIEKTPOHHOTO
o0ydeHMs ¥ JUCTAHIIMOHHBIX OOpa30BATEIBHBIX TEXHOJOTHHA BBHITIONHSAETCS B COOTBETCTBHH C
yTBEpKAEHHBIM B yHuBepcutere "[lopsimkoM TMpoBeAeHUS MPOMEKYTOUHOM aTTecTalu ¢
WCIIOJIb30BAaHUEM  CPEJCTB AJIEKTPOHHOTO OOY4YeHHMs] W JIMCTAHIMOHHBIX 00OpPa30BaTENIbHBIX
TEeXHOJOTUn"

[IpomexxyTouHasi aTTecTalys TPOBOJUTCS B CPOKH, YCTAHOBJICHHBIE YTBEPXKICHHBIM
pacnucaHueM 3a4ETHO-DK3aMEHAIMOHHOM ceccuu. Jlo JaTel MOpoOBEACHUS MPOMEKYTOUHOU
aTTecTallud CTYAEHT JOJDKEH BBIMOJIHHUTH BCE pacueTHo-rpaduyeckue adoparopHble padoThI,
peayCMOTPEHHbIE HacTosAlell pabodeld mporpamMmoil nucHuIuiMHbBL. [lepedeHp 00s3aTenbHBIX
paboT u popma OTUETHOCTH IO HUM TIPE/ICTABICHBI B TAOIHIIE:

Bux paboter dopma OTYETHOCTH M TEKYLIETO KOHTPOJIS

PacuetHo-rpadmyecknie  mabGopatopHbie | OdopMiaeHHBIE pacueTHO-TpaduIecKre padoTHI,
paboThl, yKa3zaHHbIE B pa3aeine 3.4.1: MPEAYCMOTPEHHBIX  paboueit MPOTrpamMMoit
OUCHMIUTMHBL € OTMETKOM  MpemnojaBaress
«3aYTEHO», €CJIM BBIMIOIHEHBI U 0()OPMIICHBI BCE

paboThI.
CamocTosiTenbHas pabota. | OdopMIICHHBIH oT4eT 0 pabore,
PacuerHno-rpaguueckue pabotsl 1-16. MIPEAYCMOTPEHHOU paboueii IpOrpamMmoin

IUCHUIUIMHBL € OTMETKOW  TperojaBaTems
«3a4TEHOY», €CIIU BBIMOIHEHBI U 0()OPMIICHBI BCE
padoTHI.

Kontponbhas pabora KonTponbnast ~ pa0GoTa,  BBIIOJHEHHass  Ha

IIOJIOKUTENIBHYIO OLIEHKY

Ecnu He BeImoHEH ouH win 0oJiee BUIOB y4eOHOM pabOThl, yKa3aHHBIX B TAOIUIIE,
MpeTnoiaBaTe)ib UMEET MPABO BHICTABUTH HEYJOBJICTBOPUTEIHHYIO OIICHKY 110 UTOTaM
IPOMEKYTOYHOMN aTTeCcTalllu.

7.3.3. Bonpocsl AJisi IOATOTOBKH K IK3aMEHY
Paznean «HaueprarejbHasi reoMeTPUsD)»
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L Touka, mpsiMasi, IOCKOCTb.
1.IIpoeknuu ieHTpaabHbIE U NapajieibHbIE.

2.VHBapraHTHBIE CBOMCTBA MapaIeIbHbIX MPOEKIIHM.

3.Meron Momnxa.

4.0OpTOroHanbHbIE NPOEKLINN U CUCTEMA IPSIMOYTOJIBHBIX KOOPANUHAT.

5.Touku B 4™ 4eTBEpPTAX MPOCTPAHCTBA

6.IIpoexiuu npsMoil U oTpe3Ka NpsMOil IMHUY.

7.0co0bIe (4aCTHBIC) MOJOKECHHS TPSIMOU JTUHUU.

8.Touka Ha npsMOH.

9.Cnenpl IpsiMOH.

10.ITocTpoeHue HATypalbHOM BETUYMHBI OTPE3Ka MPSIMON OOIIETO MOJIOKEHHUS U YITIOB
HaKJIOHA IIPSIMOM K IUIOCKOCTSM NMPOEKLUI. MeTos IpsAMOYTOJIbHOTO TPEYTOJIBHUKA.

11.B3auMHOE€ MOJIOKEHUE JIBYX MPSMBIX.

12.Teopema o npoerpoBaHUe MJIOCKOTO NPSMOTO yIvIa.

13.Crioco0bl 3a1aHus IJIOCKOCTH HA YEPTEXKE.

14.Caensl INIOCKOCTH.

15.I1psamast u TOYKa Ha TUIOCKOCTHU. YCIOBUE MPUHAIECKHOCTH TOYKH MIIOCKOCTH.

16.IIpsiMbie 0cOO0OTO MONOKEHHS Ha TUIOCKOCTH. JIMHMS HauOOJBIIIETO HAKJIOHA (JTUHUS
CKaTa) MIOCKOCTH K TIOCKOCTH MPOEKIIHIA.

17.IToctpoenue nuauu nepeceueHus 2™ muockoctei. (I mo3urmonHas 3aaaya)

18.ITpaBuso mocTpOEHUS TMHUM MIEpecedeHus 2™ MI0CKOCTeN B 00IIEM ciydae.

19.ITocTpoeHune npsMO JIMHUM U TUIOCKOCTH MapauIeIbHBIX MEXIY COOOM.

20.ITocTpoeHne B3auMHO MapaijIeNIbHbIX III0CKOCTEH.

21.Iloctpoenue Touku nepeceueHus npsaMoi u miaockoctu. ([IpaBuno nocrpoenust)

22.ITlocTpoenune B3aMMHO NEPIEHINKYIISPHBIX NMPSIMON U INIOCKOCTH.

23.IlocTpoeHure B3aMMHO NEPIEHIUKYISPHBIX MIIOCKOCTEH.

24.ITocTpoeHue IPOEKIMi MHOTOTPAHHUKOB U Pa3BEPTKH OOKOBOW MOBEPXHOCTH.

II. Crnioco6bl mpeoOpazoBaHus YepTexa.
1.Crioco0 nepeMeHsbl MII0CKOCTEN MPOEKIINA:

- OIpeJiesieHne HaTypajJbHOW BEJIMUMHBI U YIJIOB HAKJIOHA MPSAMOM K IJIOCKOCTSAM
MPOEKIU;
- OmpeJesieHre HaTypajJbHOW BEJIMUMHBI 33/1aHHOM IJIOCKOCTHU U YIJIOB €€ HaKJIOHA K
TJIOCKOCTSIM TPOEKIUH;
- OIpe/eNIeHNe KpaTyaiIlnero pacCTOSTHUS MEXKIy CKPEIIMBAIOIUMUCS TPSIMBIMU;
1. - ompeneneHue HATYPATLHOW BETUYHHEI IByXI'PaHHOTO YIJIA.
2.Crioco6 BparieHus:
2.a. Crioco0 BpameHus: BOKPYT MPOCHUPYIOMIUX MPSMBIX:
2. - ompeneNieHHE HATYpabHOW BETMYMHBI OTPE3Ka MPSIMOI U yIIIOB HAKJIOHA €€ K
TJIOCKOCTSIM TTPOEKIINI;
- COBMEIIICHHUE TOUKH C 3aJaHHOM IITIOCKOCTHIO (MTOBEPXHOCTHIO).
2.6.Crioco0 BparieHust BOKPYT JIMHUHU YPOBHS (TOPH30HTAIH, (PpOHTATH):
- OMpeJIeNieHre HaTypadbHOW BEJIMUMHBI OTpe3Ka MpsSIMOi INHUY;
- OIpEeJEeNICHNE PACCTOSHUS OT TOYKH J0 3aJaHHOU TIPSIMOM;
- ompezeNieHue HATypaTbHOU BEIHMUMHBI IJIOCKOCTH TPEYTOIbHUKA;
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- OTIpeNIeNIeHUE YIIa MEXy IPSIMOM U TIOCKOCTBIO;
- OTIpeIeNICHUE YIIIa MEXY TUIOCKOCTSIMH.
3. Crioco0 Bpamenus 0e3 ykazanus oceid BparieHus. Croco0 miocKonapauieIbHOTO
HIepEMETIICHHS:
3. - ompezercHHUE HATYypaIbHOM BEIMYMHBI OTPE3Ka MPSMOW W YIVIOB €€ HAKJIOHA K
TUTOCKOCTSIM TPOCKIIHIA;
- ONIpeJeNIeHre BeTMYMHBI IBYXTPAHHOTO YTIa;
- OIpe/eNIeHe HAaTypalbHOW BETUYHUHBI 33JaHHOH TIIOCKOCTH.

I1I. KpuBbie OBEpXHOCTH.
1. CniocoOsl 3ajaHus 1 M300paXkeHUs MOBEpXHOCTEH Ha yepTexax. Kapkac moBepxHOCTH.

2. [ToBepxHOCTH BpamieHus. BUHTOBbIE TOBEPXHOCTH.
3.IlocTpoenue HegOCTaAIOLIEH TPOSKIUHU TOUKH, TPUHAIexKalei nosepxuoctu. (IIpasuio)
4. [TpoBeneHme MIOCKOCTEH, KacaTeIbHBIX K KPUBBIM ITOBEPXHOCTSIM.
S.IlocTpoeHue nuHUN Cpe3a, IEPECEUEHUE JIMHNU Cpe3a OBEPXHOCTH 3a1aHHON
IUIOCKOCTBIO.
6.ITocTpoenue pa3BepTku kKpuBoil moBepxHoctH. (L{ununapa, koHyca)
7.IlocTpoeHue Touek rnepeceueHus MoBEPXHOCTH NpsiMoi (kpuBoi) muauei. ([IpaBuio).
8.IlocTpoenue TuHUYN NIepecedeHus (JIMHUU Mepexosia) 2™ MOBEPXHOCTEH BpallleHHUS:
- cmocob CeKylIX MOBEPXHOCTEH;
- crmoco0 KOHIICHTPUIEeCKuX chep;
- cnoco0 3KCHUEHTpUYECKUX chep.
9. [locTpoenue nuHUM nepecedeHust 2™ nopepxHocren 2° nopsiaka. Meton Monxa.

Bonpocs! 11 IOATOTOBKH K 3K3aMeHy 1o pa3aenay « AH:xkeHepHas rpagukay
(ITpoekunoOHHOE YepUeHHe)

1.HazoBuTE OCHOBHBIE JINHUH YEPTEKa, UX Ha3HAUCHUE U TTApaMETPBHI.

2.Ha3oBute ocHOBHbIE (POPMATHI U UX Pa3MEPHI.

3.Kak nmomy4arot 1 0003HaYaIOT JOMOJHUTEIbHBIE (popMaThl? YKaxkuTe pazMepsl Jucta popmara
A4x3.

4.I'ne na yeprexxe Gpopmarta A4 pacronaraloT OCHOBHYIO HaJIITUCh U Tie €€ pac MojaraiT Ha
OCTaJIbHBIX (hopmaTax?

5.Yro takoe macmtadb? HazoBuTe craniapTHbIE MaclITaObl YMEHBIIEHUS U YBEJIUUCHUS?

6.Uto Takoe maciiTadbl yBenndeHHs U yMeHbleHus? Kakue yka3pIBaloT pa3Mepsl U3AeIus Ipu
BBITIOJTHEHUHU €T0 YepTeKa B MACIITa0e yBETUUYCHUS I YMEHbBIICHUS?

7.4t0 Takoe MpONUCHBIE M CTpOoUHbIe OykBBI? UeM omnpenensercs pazmep(Homep) mpudra?
8.HazoBute pazauiy mexay mpudramu tuna A u b. Kakoa BeicoTa apabckux 1udp I Kax10To
HOMepa mpudTa’?

9.Yto Ha3piBaeTcs BunoM? Kakoil BUI Ha3bIBAaeTCs ITIaBHBIM U KaK OH BbIOMpaeTcs?

10.Kak momy4aroT OCHOBHBIE€ BH/IbI, KAK OHH Ha3bIBAKOTCS M PACTIONAralOTCsl Ha yepTexe?

11.B xakoM cityuae Ha 4epTexe HaHOCUTCS Ha3BaHue BUAa? UTo 03HAUaeT 3HaK «0», KAKOBa €ro
(hopMma, pazMepsl U B KAKOM CIIy4ae U Kak OH HAHOCUTCS?

12.Kakoe n300pakeHne Ha3bIBAIOT CEUEHUEM U JIJISl YeTo ero npuMeHstor? Kakumu muHusMu
00BOZIAT BbIHECEHHBIE U HAJIO)KEHHBIE CEUeHUA?

13.Kakoe n300paxkeHue Ha3bIBAIOT paspe3om? J1Jis 4ero NpuMeHsIoT pa3pesbl?

14.Yem otnmnuaercs pa3pes ot ceueHus1? Kakue pa3pesbl Ha3bIBAIOT CIOKHBIMU?
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15.B kakux cirydasiX UCHOJB3YIOT BIHOCHBIE AIeMeHThI? Kak ohopMIIsIIOT H300pakeHue
BBIHOCHOTO 3J1eMeHTa?

16.Kak yka3piBaeTcsi MacmTad, B KOTOPOM BBITIOJTHEH BRIHOCHOM JIeMEHT? MOXKET JIn BEIHOCHOM
3JIEMEHT COZAePKaTh MOAPOOHOCTH, HE YKa3aHHbIE HA OCHOBHOM M300paKeHUU U3AETUs, U
OTJIMYATHCS OT HETO MO COIePKAHUIO?

17.Kak nzobpaxarorcsi CAMMETpUYHbIE GUTYpbI? B Kakux ciydasx JI0MyCcKaeTcs COSIUHATh
NOJIOBUHY BUJA U TIOJIOBUHY pa3pe3a M KaK BBITOIHSAIOTCS 3TH U300paxeHus?

18.1300axkeHre CIIONIHBIX BaJIOB, BAHTOB, 3aKJIENOK. M300paskeHue pazpe3oB pEOep KeCTKOCTH
WJIM TOHKUX CTEHOK.

19. Uto Takoe BbIKaThIBAHUE OTBEPCTHUS B CEKYIIYIO IIIOCKOCTh M KaK OHO O(hopMIIsieTCs Ipu
BBITIOJIHEHUHU pa3pe3a?

20.M300pakenue neranei ¢ pa3pbiBoM. HanoxxeHHast TPOeKITUs.

21.Kak npoBoAsTCS BBIHOCHBIE JIMHUM [P HAHECEHUH pa3Mepa MPSIMOIMHEHMHOIO OTpe3Ka U
pa3MepHasi JIMHUSA 110 OTHOIIEHUIO K BBIHOCHBIM JIMHUSAM?

22 Kakue GpopMbI CTPEIOK, UCTIONB3YIOTCS Ha KOHIIAX pa3MEPHOM JIMHUU U IPUMEPHOE
COOTHOIIEHHUE €€ 3JIEMEHTOB?

23.B KaKkoM ciyyae CTPEJIKU Ha pa3MEpHOM JIMHUU HAHOCSTCS TOJIBKO C OJJHOW CTOPOHBI, a
pa3MepHasi TMHUS TPOBOJUTCS 32 OCh U300paKeHUS?

24 Kak npoBOAST BBIHOCHBIE Y pa3MEpHbIE JIMHUY IIPU HAHECEHUU pa3Mepa yria?

25.Kak pacnonararot pa3MepHbI€ Yucia 0 OTHOMIEHUIO K pa3MepHbIM JuHUsIM? Jlomyckaercs iu
nepecedeHne pa3MepHbIX YHCEI U CTPEIOK Pa3sMEPHBIX JIMHUN KaKUMH-THO0 JTMHUSAMH yepTexa’
26.B kakux ciaydasx JUHEHHBIE U YIJIOBBIE pa3Mepbl HAHOCITCS Ha MOJIKE JUHUH-BBIHOCKE?

27.B KakuX eAMHMIIAX YKa3blBalOT JIMHEWHBIE pa3Mephl Ha UepTekax, U B KAKOM CIIydae 3TH
€IMHULIBI 0003HAYaI0TCs Ha YepTexe?

28.B kakux eIUHUIAX YKA3bIBAIOT YIJIOBBIE pa3MEPhl U TPOCTABIISIIOT JIM 3TU €AUHUILIBI Y
pa3MepHBIX uncen?

29.KakoBbl MUHMMAJIbHBIE PACCTOSIHUS MEXK]Ty MapaiIeIbHBIMU PA3MEPHBIMU JIMHUSIMU U MEXKIY
pa3MepHOM JTMHUEN U IMHUEH BUIMMOTO KOHTypa?

30.Kak pexomeHyeTcs pacnonaratb pa3MepHbIe YUcia M0 OTHOLIEHUIO K HECKOJIIBKUM
napajuieJIbHbIM WIA KOHUEHTPUYECKUM pa3MepHbIM JTMHUAM? Kak ciieyer ykas3blBaTh MEHbBIINE U
OoubIIME pa3Mepsl IO OTHOUICHUIO K KOHTYPY H300pa)KeHus1, 4TOObI pa3MEpHbIE U BHIHOCHBIE
JIMHUM HE TIEPECEKATUCH?

Bonpocsl 11 NOATOTOBKY K 3K3aMeHY o pa3aenay «AH:xkeHepHas rpagukay»
(MamuHoOCTpOUTEIbHOE YepUYeHune)

Hanecenue pazmepos
Hanecenue pa3MepoB, ONpeAessIouX pacloIoKeHHe OTBEPCTHH (IOISIpHbIE KOOPAUHATHI).
Hanecenune pa3mepoB, OIpeaestonX pacloloKeHHEe OTBEPCTUH (MIPAMOYTOJIbHBIE KOOPAUHATHI).
Hanecenue pa3mepa uzaenusi, n300pak€HHOTO ¢ Pa3pbIBOM.
Hanecenne pa3mMepoB TONIIMHBI WK JUIMHBI 1€TaIN, U300paXEHHON B OHOW MPOEKIIUH.
Hanecenue nuametpa uinum paauyca chepsl.
Hanecenune pa3smepa kBajpara.
HaneceHnne Haanucell HeyKa3aHHbBIX Ha YEPTEIKE PAIUYCOB CKPYIIICHUM U YKIOHOB.
Hanecenue pazmepoB NpOTOYKH.
HaneceHne pa3mMepoB JIBICKU WX 1a3a.

10. Hanecenue pa3mepoB MIMOHOYHOTO Ma3a Ha Baly.
11. Hanecenue pa3MepoB IIMOHOYHOTO I1a3a B OTBEPCTHUH.
12. Hanecenue pa3MepoB KaHABKH JIJIsl BBIXOAA NUTH(OBATBLHOTO KpyTa.



13.
14.
15.
16.

17.
18.

19.
20.

21.
22.
23.
24.
25.

26.
27.

28.
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N3obpakeHne mpsaMoOOIHBIX (IBOJIBBEHTHBIX ) IIIUI] U X 0003HAYEHUE HA YEPTEXKE.
Hanecenue pa3zmepoB OTBEpCTHH MO BUHTHI C TOTAaHHON TOJTOBKOM.
Hanecenue pazmepoB 0TBEpCTHI IO BUHTHI C [IWIMHAPUYECKOM TOJIOBKOM.
N300paxeHne n HaHECEHUE Pa3MEPOB IIYXOTro OTBEPCTHUS C PE3HOOH.
Yepmesrcu oemaneti
Yepréx 3yOuaroro koneca (peMKH, 4epBsiKa  T.I1.).
Uepté&x nuTON (MITAMIOBAHHON) NETalNM C MOCICIYIONIeH MEXaHHYeCKOol 00paOOTKOW dYacTh
MOBEPXHOCTH.
Yepréx aetanu, U3roTOBICHHOM JIMCTOBOM IITAMITIOBKOM.
UepTEx NpyKUHBI.

H3o0padicenue coeounenuii demaneti
[[InoHOYHOE COEUHEHHUE.
[nuiieBoe coenUHEHHUE.
Pe3nboBoe coenrreHne (60ITOBOE, MIMUICYHOE, BAHTOBOE) ACHCTBUTEIHHOE.
Pe3nboBOE coenuuenue (60aTOBOE, MIMUICYHOE, BHHTOBOE) YIIPOIIEHHOE.
3yb6uaroe coeauHeHHE (TIPIMO3y00€e, KOCco3y0oe, peedHoe, YePBIIHOC)

Coopounvie eOuHuybl
Yepréx “manon” cOOpOIHON €AMHUITBI.
VYcnoBHOE “‘CHATHE” OJHOM MM HECKOJIBKMX JeTaleld Ha COOPOUHOM YepTeke M ero opopmieHue
COOTBETCTBYIOIIEH 3aMHUCHIO.
Hanecenue HOMEpPOB MO3ULIMINA JUUIS TPYTIIIBI KPEIIEKHBIX JEeTaleH.



