MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
[lupexrop UI' uT
1. A. IleiTanes

14.02.2022 1.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

HH/KEHEPHAA H KOMIIBIOTEPHAA ' PAD®HKA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HanpasnenHnocts (mpoduiib/crienianu3anys) nporpaMmbl
OO0orarieHne MoJIe3HbIX UCKOITAEMBIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa
Kadenpa ['opHBIX MaIIMH U TPAHCIIOPTHO-TEXHOJIOTMUYECKUX KOMITJIEKCOB

Kypc 1

Maruuroropck
2022 ronx



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanpaocTr 21.05.04 T'oproe neno (puka3 Munobpraayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas mporpamma paccMoTpeHa u oo0peHa Ha 3aceiaHuy Kadeapsl ' opHBIX MalliuH U

TPAHCIIOPTHO-TCXHOJOT'MYCCKUX KOMIIJICKCOB
11.02.2022, potokon Ne 6 %
3aB. xadeapoit A.M. MaxurtoB

e
PaGouas mporpamma ogobpeHa merogudeckoi komuccued U AuT

14.02.2022 r. mpotokon Ne 3
IMpencenarens %.A. [IeITanes

//

CormacoBaHo:
3aB. kadeapoii ['eonoruu, MapKIen1epcKoro jieja u 000orameHus! MOJIe3HbIX
HUCKOIAEMbIX —

//f / i N.A. I'pumun

PaGouas nmporpamma cocraBicHa: /
3aB. kKadeapoit [MuTTK, kana. TexH. HayK % A.M.MaxxutoB
v’ /

Penensenr:
3am.renepanbHoro aupexkropa OO0 "YpanOueproP
KaH/]I. TEXH. HayK

ype",
_N.C.Typkun



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadeapoii A.M. MaxuTos

PaGouast mporpamMma repecMoTpeHa, 00CcykaeHa u ogoopeHa s peanmsaruu B 2024 - 2025
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKHX

IIporokomor 20 1. Ne

3aB. kadempoii A.M. MaxuTos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl ['OPHBIX MAIIMH M TPAHCIIOPTHO-TEXHOJOTHIECKUX

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.M. Masxuros

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapsl ['OpHBIX MAlIMH U TPAHCIIOPTHO-TEXHOJIOTHUECKUX

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.M. Masxuros

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2027 - 2028
y4eOHOM T'oJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.M. Maxuros

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [ OpHBIX MAIIWH U TPAHCTIOPTHO-TEXHOJIOTHICCKHX

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.M. Maxuros

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u oo0pena i peanusanuu B 2029 - 2030
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokom ot 20 . Ne
3aB. kadempoii A.M. MaxuTtoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

lenpto NMCHUIUIMHBI SIBISETCS HM3yUYEHUE TMPOCTPAHCTBEHHBIX (OPM U pa3BUTHE
WHXCHEPHO-TEOMETPHUECKOTO MBINUICHUSI Ha OCHOBE TrpauuecKux MOJeNei MpOCTPaHCTBA,
croco60B nosryueHus rpadpudeckux Mojiesiei MpoCcTpaHCTBa METOIaMU MPOCIIUPOBAHUS, a TAKKe
YMEHHE pellaTh Ha ITHX TpapUUYeCKUX MOJEISIX TEXHUYECKUE BOIPOCHI, BO3ZHUKAMOIINE B
Ipolecce MPOSKTUPOBAHUS U KOHCTPYMPOBAHHUS TE€OMETPUYECKUX HHTEpHIpeTaluil U
MIPOCTPAHCTBEHHBIX MOCTPOSHUI 00BEKTOB TOPHOM TPOMBIIIUICHHOCTH

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Hucuurmumaa MHxeHepHass W KOMIBbIOTEpHAs Tpaduka BXOAUT B 00s3aTENbyl0 4acThb
y4eOHOT0 I1aHa 00pa30BaTEIbHON MPOTrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

HNudopmatuka

Beicmias matemaTuka

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

VYyeOHas - reosie3nyeckas IpakTUKa

VY4eOHas - reosioruyeckasi IpakTuka

VY4yebHas - 03HaKOMUTENbHAs PAKTHKA

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

BeimonHeHue, MOAroTOBKa K  IMpoOLEAype 3allUThl W 3alllUTa  BBITYCKHOH
KBaJIM(DUKALIMOHHOU pabOThI

[Ipown3BoicTBEHHAs - HAy4YHO-UCCIEI0BaTeNIbCKas paboTa

ITpou3zBocTBEHHAS - TPEAIUIIIOMHAs ITPAKTUKA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate ocBoeHus AMcCUMIIIMHBL (Moayisi) «MHXKeHepHas W KOMIIbIOTEpHas
rpaduka» 00yJarouuiics 10JKeH 001a1aTh CIe yOIUMI KOMIIETEHIIUSAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-8 Crmocoben paboTarh ¢ TPOTpaMMHBIM OOECIIEYCHHEM OOIIEero, CIEeIHATLHOTO
Ha3HAYCHHs U MOJEIMPOBAHHUS TOPHBIX M T€OJIOTHYECKUX 00bEKTOB

OIIK-8.1 Bribupaer nporpammHoe oOecnedyeHus Ui MOJETUPOBAaHUS TOPHBIX U
T'e0JIOTHYECKHX 0OBEKTOB
OIIK-8.2 OcymecTBisgser  MOAEIMPOBAHHWE, pAacueT MapaMeTpoOB TOPHBIX U

T'€OJIOTHYCCKHUX O6’I)GKTOB, MIPOBOAWUT aHAJIM3 IIOJYUYCHHBIX PE3YJIbTATOB C
HCIIOJIb30BAHHUEM TIPOrpaMMHOI0 obecneueHust O6IJ.I€FO n ClieouaJbHOI'o
Ha3HA4YCHUA




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,6 akaz. yacos:

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHEayIUTOpHas — 2,6 akaJl. 4acoB;
— caMocTosTeNbHas pabota — 88,7 aka. 4yacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas %
s
[
KOHTgKTHa’I = dopMma TEKYLIETO
T =]
Pasnen/ Tema o pabora L S Bunx KOHTPOJISI Kox
. = o
& (B axaz. vacax) & ©|caMoCTOATEeNbHOMN | YCIIEeBAEMOCTH U
JIHACLUATIIINHEL & [ . |xoMmmeTreHMN
0 & paboThI IIPOMEKYTOYHOM
na6. | mpaxr. | € & ATTeC AL
Jlek. s < 11,
3aH. | 3aH. |Q &
1. Beenenne. OCHOBHBIE TOHATHSL.
1. ITpopabotka
JIEKIIMOHHOTO
MaTepuania,
CaMOCTOSITENBHOE
H3y4YCHUE
1.1 IIpenmer u METON 6 yv
Hae N yueOHOM U HAY4HO
pTaTeNnbHON reOMETpPHH, [
WHXEHEPHOM W KOMIIBIOTEPHOU > I{)OHZE
rpaduku. ['ocynapcTBeHHas cucrema onoﬁHuTeanoﬁ VMBIV AIIEHOG
CTaHAapTU3ALHH TpeboBanus A AMBHILY
MpeabsIBIsieMble K KOHCTPYKTO CKOI‘/'; uHopMalmH 1o | cobeceopanie. OIIK-8.1
HEK MEHTALH ng MHpCHI/l}O 1 1 teme (pabota ¢ | MuauBuayansHOE OIIK 8. 2,
yMEH? ’ P oubnuorpagudec [ coobuieHue Ha '
YepTeKei, BBITTOJTHEHHIO UM SAHSTHI
n3zo0paxenuii crannapramu ECK/I: MATEDHANAMIL. ¢
T'OCTwet 2301-2307-68. Kareropuun P ’
9 AJIEKTPOHHBIMHU
n300paXeHU:  BUABI,  pa3pesbl, SUOIHOTCKAMI 1
ceyeHust S0P
b
HHPOPMAITHOHHO-
KOMMYHHKAITHOHH
BIE CETH
WurepHer).

Wroro no pazneny

2. MeTonbl npeoOpa3oBaHusl YepTexa




2.1 Metox 3aMeHBI IUIOCKOCTEH
npoekuuit. Metos BpaieHus: BOKPYT
OCH, NEPIEHIUKYISPHON IIIOCKOCTH
npoekuuii. Bpamenue BOkpyr ocw,
napajiebHOI rockoctH| 1
nmpoekuuii. Bpamenue Bokpyr ciema
IUIOCKOCTH. PerieHne MeTrpudyeckux
3a1ad  MeTOAaMH INpeoOpa3oBaHMs
yepTexa.

1. IIpopabotka
JIEKIHOHHOTO
Mmarepuana,
CaMOCTOSITENEHOE
U3ydeHHE
yueOHOH 1 HAY4HO
JIUTEPATYPHI
2.ITouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
TeMe (paboTa ¢
oubnuorpagpuiec
KUM
MaTepuagamu, ¢
ANIEKTPOHHBIMHU
OubIMOTEKaMH U
30P,
HHPOPMAITHOHHO-
KOMMYHHKAITHOHH
BI€ CETH
WurepHer).

MNunuBuayansHoe
cobecemoBanue.
MNunuBuayansHoe
cooOmienne Ha
3aHATHU

OIIK-8.1,
OIIK-8.2

Hroro no pazneny

3. BsaumHoe
MIOBEPXHOCTEN

nepeceycHue

3.1 Cnoco06  BcrmoMorareiabHBIX
CEeKylIMX IUIOCKOcTel. YacT-Hble 1
Cllyya TepecedeHUs MOBepXHOCTEH
BTOporo no-psaka. Criocod coep.

1. ITpopabotka
JIEKIUOHHOTO
Marepuana,
CaMOCTOSITENEHOE
U3ydeHHE
y4eOHOI U HAyJHO
JIUTEPATyPhI
2.ITouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
Teme (paboTa ¢
oubnuorpagpudec
KAM
MaTepualiaMu, ¢
JIIEKTPOHHBIMH
OnOIMOTEKaMHU |
30P,
UH(OPMAIIHOHHO-
KOMMYHUKAIIOHH
BI€ CETH
WnTepner).

NunuBuayansHoe
cobecel0oBaHueE.
NunuBuayansHoe
cooOmenne Ha
3aHATHH
Pemenue
WHIUBUAAYaTbHBIX
3a71a4 110
pazzaenam

OIIK-8.1,
OIIK-8.2

Wroro no pazneny

4, HpOGKHI/II/I C YHUCJIOBBIMHM OTMETKaMHU




1. IIpopabotka

JIEKIHOHHOTO
Mmarepuana,
CaMOCTOSITENEHOE
4.1 Touka. Ilpsmas. Bs3aumnoe H3y4ECHHE
MOJIOKEHUE JABYX MPSAMBIX JIMHHUI. y4eOHOI 1 Hay4qHO
[Tnockocts. IlpsMas B miIOoCKOCTH. JIUTEPATYPHI
BzaumHoe  pacmonoxeHme — ABYX 2 Ilonck
IUIOCKOCTeW. B3anmHOe mnomoxkeHune JIOTIOHUTENBbHOH | MHIuBNAYyansHOe
OpsSMOW  JIMHUM W IUIOCKOCTH. uHpOpMaIUK o | cobecemoBaHue. OIK-8.1
IMpoexiuu Ten U MoOBepxXHOCTEi.| 1 8 TeMe (paboTa ¢ | IHauBUIyansHOE OITK 8. 2’
INepeceuenue MTOBEPXHOCTH oubnuorpagudec [ cooliieHue Ha '
iockocThio. Ilepeceuenne mpsiMoit KUM 3aHITUH
JMHUH C TIOBEPXHOCTHIO. IIpmMepsr MaTepuagamu, ¢
pellleHHsT HH)XEHEpHBIX 331a4 B 3JIEKTPOHHBIMHU
TPOEKIHSX c YHCIIOBBIMU OnOIMOTEKaMHU
OTMETKaMH. 20P,
HHPOPMAITHOHHO-
KOMMYHHKaIIUOHH
BI€ CETH
WurepHer).
HWroro no pazneny 8
5. OcHOBHBIE TIOJIOKEHUS o
BBITIOJTHEHUIO TOPHBIX YepTexeit
1. IIpopaboTka
JeKUUOHHOTO | MHIuBHIyansHOE
Mmarepuaa, cobece0BaHuUE.
camocrosTenpHoe | MTHIuBHIyanpHOe
5.1 Bunel 1 0coGEHHOCTH TOPHBIX AMBHILY
N U3yueHHE cooOuieHue Ha
geprexeil. Meroasl u30-OpaxeHHs .
y4eOHO 1 Hay4qHO 3aHATUH
TOPHBIX ~ OOBEKTOB.  [IpWHIUIIEI
JIUTEPATyphl Pemenue
U300paKEHUsI TOPHBIX OOBEKTOB H
2.ITouck MHIUBHIYaTbHBIX
X DJIIEMEHTOB B MPSIMOYTOJBHBIX .
JIOTIOJTHUTENILHOU 3a1a4 1o
npoekiuax. OdopmieHne TopHBIX
. rH(OpMaLIH IO paznenam
qepTexei. OcobeH-HOCTH OIIK-8.1,
. 1 14 | Tteme (pabora c Koncynpramuu
odopmiIeHus MapKIIeHIepPCKUX . OIlK-8.2
oubnuorpadudec | npernoaaBatencit
TUTQHIIETOB. LIBe-ToBOC
9 KAM IO BBINOJIHEHUIO
TOHHPOBAaHHE TOPHBIX YEPTEKEH.
MaTepuagaMy, ¢ | HHIMBHIyaIbHBIX
VYciaoBHEIE 000-3HaYeHUS
9JIEKTPOHHBIMU pabor
MaTepHajoB, TOPHBIX MOpPOJd U
Oonbnrorexkamu 1 | obOecrieunBaeTcs
TIOJIE3HBIX HC-KOTIaeMbIX. Y CIIOBHBIE
20P, TaKXe C
3HAKH.
UH(QOPMAIIOHHO- | TIPUMEHEHUEM
KOMMYHUKAIMOHH | CETEeBBIX BHIIOB
b€ CeTU CBSI3H.
WnTepner).
Hroro no paspeny 14
6. Ueprexu  TOA3EMHBIX  TOPHBIX

BBIPabOTOK




1. ITpopabotka

JIEKIIUOHHOTO
6.1 OcHoBHble cBemeHHI 00 !
Mmarepuana,
U300paKeHUH W 00O3HAYCHUSIX
CaMOCTOSITENbHOE
MOA3EMHBIX TOPHBIX  BBIPAOOTOK.
n3yvdeHne
ITnaHpl, BEepTUKAIbHBIC NPOCKIIUH, .
yueOHOIl 1 Hay4HO
TOPU3OHTAJbHBIE W BEPTHUKAJILHEIE
autepatypbl | UHanBumyansHOe
pa3pe3bl M CEUYCHHS  TOPHBIX
2.ITouck cobecej0BaHuUE.
BBIPaOOTOK. Uzo0Opaxenue N
JONIOTHUTENBHOH | HAnBUIyansHOE
HAKJIOHHOTO  ceueHus  (paspesa)
nHdopManyy 1o | cooOiieHue Ha
TOPHBIX BBIPa0OTOK Ha OIIK-8.1,
0,5 14 | Tteme (pabora c 3aHATHH
BEPTHKAIBGHYI0 W TOPU3OHTAJIBHYIO OIIK-8.2
. 6ubmuorpaduyec | Konrpons no
IUIOCKOCTH MpoeKiuid. M300paxenue
KUM BBITIOJTHEHUIO
TOPHBIX BBIPAOOTOK Ha HAKIOHHYIO
. MaTepuaiaMy, ¢ | HHIUBHIyaIbHBIX
IUIOCKOCTh ~ Tpoekmuil.  YUreHue
AJIEKTPOHHBIMHU pabor
IUIAHOB TOPHBIX PabOT. VYCIOBHBIE
oubinorexamu u
3HaKd U 00O3HAUEHMsI Ha UYepTexax 30P
TIOA3EMHBIX TOPHBIX pador. ’
N UH()OPMAIIMOHHO-
OcCHOBHBIE BUJIBI qepTexei
KOMMYHHUKAIIOHH
MIOA3EMHBIX TOPHBIX Pa0OT.
BIC CETH
WnTepner).
HWroro no pazneny 0,5 14
7. TOpHO-CTPOUTEILHBIE YePTEKH
1. ITpopabotka
JIEKIUOHHOTO
Mmarepuaa,
CaMOCTOSTENEHOE
7.1  OcHOBHBIE  CBEINCHUS O H3y4eHue
TOPHO-CTPOHUTENBHBIX qgepTexax. y4eOHO 1 HayqHO
UepTerkn  y37I0B  CTPOMTEIBHBIX JIUTEPATypPhl
KOHCTPYKIMI ¥ TOPHBIX BBIPAOOTOK, 2.ITouck WunuBuayansHoe
3aKPEIUICHHBIX KeIe300€TOHOM. JIONIOJIHUTENILHOM | cobecenoBanue.
UYepTexxku  y3JI0B  METaLTMIECKUX nHdopmanyu 1o | UHanBUIyansHOe OIK-8.1
CTPOMTENLHBIX ~ KOHCTPYKLUHMH | 0,5 2/11 19,7 Tteme (pabora ¢ cooOuieHue Ha OIK 8. 2’
METAUIMYECKHX Kpereil. YepTexn oubnmmorpadyec 3aHATUH '
Y3JI0B JEpPEBAHHBIX KOHCTPYKIMH U KUM Pemenne 3anau
JepEBSHHBIX Kpemew. OOmue MaTepualiaMu, ¢ 0 pazzenam
YEPTECIKU 3Zlaﬂl/lﬁ 1 MMOBEPXHOCTHBIX 3JICKTPOHHBIMHU
coopyxxenuil. IlocTtpoeHune nHHMIA OuOIMOTEKaMH U
CONPSDKEHUH TOPHBIX BBIPAOOTOK 90P,
UH(OPMAIIHOHHO-
KOMMYHHUKAIIMOHH
BI€ CETH
WurepHer).
HWroro no pazneny 0,5 2/11 19,7

8. Harnsanble W300paXKeHUsT TOPHBIX

BBIPabOTOK




1. IIpopabotka

JIEKIHOHHOTO
8.1 O0mue IIOJI0XKEHUSL. Mmarepuana,
[locTpoenne HarfmsAHBIX MPOEKIHI CaMOCTOSITENTFHOE
METOAO0M ahPUHHBIX H3y4ECHHE
npeoOpazoBaHuil.  AKCOHOMETpHS yueOHOH 1 HAY4HO
TOPHBIX BbIpaboTOK. IlocTpoeHwus autepatypbl | IHAMBUIyanbHOE
CTaHAapPTHON aKCOHO-METpPUHN 2 Ilonck cobeceoBaHMe.
METOJIOM apGUHHBIX JIOTIOJTHUTENBHO# | IHAMBUIyansHOE
npeoOpa3oBaHUi. Bekrop-Hbrit “HPOPMALIUH IO | cooOleHne Ha OIK-8.1
METO, U300paKeHUs TOPHBIX 0,5 2/1,41| 16 | Tteme (paboTa c 3aHATHH OITK 8. 2’
BBIPaOOTOK. Crioco6 oubnuorpagpuiec Permrenue '
HENOCPEACTBEHHOIO Iepexojna oOT KUM WHJMBUYaJIbHBIX
MPOEKIHH c YHCIIOBBI-MHU MaTepuagamu, ¢ 3a7ad 1o
OTMETKaMH K HATJISTHBIM ANIEKTPOHHBIMHU pasnenam
HU300paKCHUSAM. Mexanu-3anus OMOINOTEKAMU U
MOCTPOECHHUS HAaIJIsIHBIX 30P,
M300paKEHUI TOPHO-TEOTOTHISCKUX HHPOPMAITHOHHO-
00BEKTOB. KOMMYHHKAITHOHH
BI€ CETH
WurepHer).
HWroro no pazneny 0,5 2/1,4U| 16
9. KOMIUIEKTHOCTh W  HMHACKCAIUSI
TOPHBIX YepTEekKEN
1. ITpopaboTka
JIEKIIUOHHOTO
Mmarepuaa,
CaMOCTOSITENBEHOE
n3ydeHue
yueOHOI 1 Hay4IHO
JUTEPATYPHI
2.Ilouck
9.1 KOMIUIEKTHOCTE ¥ HHAEKCAIUs .
o JIOTIOJTHUTENIEHOM
gyeprexei. Ueprexxn TexHudeckoro
UH(OPMAIHH T10
NPOEKTa TOPHOTO  NPEANPHUSTHSL.
teme (pabota ¢
KoMmiektHOCTh 1. Cnaua OIIK-8.1,
N 0,5 2 oubnuorpagpuiec
MapKIIeHIepCKO-Te0IOr NIECKHX M 9K3aMeHa OIIK-8.2
yepTexe. KommnextHocts
MaTepuaIami, C
9KCILTYaTallHOHHO-TEXHOJIOTHYECKUX
. SNIEKTPOHHBIMHU
yepTexeil.
Ooubimorexamu U
30P,
UH()OPMAIIMOHHO-
KOMMYHUKAIIOHH
bIC CCTHU
WnTepner).
3.IloxroroBka k
9K3aMEHY
Wroro no pazneny 0,5 2
Hroro 3a cemectp 2 6/2,4111 88,7 SK3aMeH
Hroro no nuciumianHe 2 6/2,4111 88,7 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa3oBaTeb-HbIX TEXHOJIOTUH B MPENOIaBAHUN TUCHUIUINHBI «HKEHEepHas U KOMIIbIOTEpHAast
rpaduka»  HUCIOJIB3YIOTCS  TpaJulMOHHAas ¥ HMHGOPMALMOHHO-KOMMYHUKAIMOHHAS
00pa3oBaTesibHbIE TEXHOJIOTHH.

Jlst hopMUpOBaHUS MPEICTABICHUN O CIocO0ax MPOELUPOBAHUS, METOIaX TOCTPOCHUS
YepTexei, TPEXMEPHBIX 00bEKTOB, ClIOcO0aX MpeoOdpa3oBaHMs YePTekKa, OCHOBAX MHKEHEPHOH
rpaduKy, TEOPETUYECKUX OCHOB M IPaBUIJI MOCTPOEHUS M300pakeHUM TpexMepHbIX (opMm u
Pa3BUTHSA IPOCTPAHCTBEHHOTO NIPECTABICHUS CTYIACHTOB UCIIOIb3YIOTCA:

- JIGKLUSA-BU3YAIM3alAsd — HM3JI0KEHUE COIEP)KaHUSA COIPOBOXKAAETCS IpEe3CHTalue
(memMoHCTparmel y4eOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUIFOCTPATUBHBIX, IpadUUYecKUX, ayAuo- U BUAEOMATEPUATOB) - Uil O3HAKOMJICHUS C
OCHOBHBIMH IOJIO)KEHUSIMU M QJIFCOPUTMaMM PELIEHUI 3ajad; JJi1 HArJISIAHOTO IPEACTaBICHUS
CHoCcO0OB  pELIeHHs TMO3MLMOHHBIX M METPUYECKMX 33Jad, IOCTPOCHUS Pa3IUYHBIX
U300paKeHMUI;

- uHpOpMaLMOHHAs JIeKUUs — [IOCJEel0BaTeIbHOE M3JIOKEHHE Marepuaiga B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpENCTBAMU
(MOHOJIOT MpenojaBares) - Ui CUCTEMAaTU3aluH U 3aKPeIUICHUs 3HAaHUH 10 TUCLUIUIMHE.

[IpakTryeckue 3aHATHS TPOBOIATCS B TPAJAWLIMOHHOW M WHTEpaKTHUBHOW (opme. B
TPaJULMOHHON (hopMe NMPAKTUUECKOE 3aHATHE, NOCBALICHO OCBOCHHUIO KOHKPETHBIX YMEHUH U
HAaBBIKOB 110 IIPEJIOKEHHOMY AJITOPUTMY.

B pamkax uHTepakTHBHOro oOy4yeHMs mpuMeHstorcss |T-meronsl (MCHonb30BaHUE
CETEBBIX MYJBTUMEAUMHBIX yYEOHMKOB pa3pabOTUYMKOB IPOTrpaMMHOIO oOecreyeHus,
3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB IO JAHHOW AMCUUIUIMHE); COBMECTHas paboTa B
ManblX rpymnax (2-3 cTynmeHTa) — TPOXOXJICHHE BCEX OJTalOB W METOJOB MOJyYCHHS
U300pakeHMsI; MHIMBUAYyaIbHOE 00ydEHHe.

[IpenycMoTpeHO HCHOIb30BaHUE B Y4EOHOM IPOLIECCE AKTHUBHBIX M HMHTEPAKTHUBHBIX
dopM TmpoBeleHUsI 3aHATUN KOMIIBIOTEPHBIX CUMYJSLUN, B COYETAaHUM C BHEAYJIUTOPHOU
paboToii ¢ 1enbio GOPMUPOBAHUS U Pa3BUTHS MPO(PECCHOHATBHBIX HABBIKOB 00YYaIOIIUXCS.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,Z[CTaBJ'ICHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. T'openos, B.W. Beicias MmaTemaTika : cOOpHUK 3a1a4 1 ynpaxkuenuit / B.J.I'openos,
T.H.Jlenamesa, O.J1.Kapenosa, O.H.lemamesa ; Poccuiickas MexayHapodHas akagemMHs
Typusma ; nox oour. pea. B.W. T'openos. - M. : Poccuiickas MexayHapoaHas akaieMusi Typu3Ma,
2011. - 116 c. - bubmmorp. B kH. ; To xe [DnekrpoHHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=258316

2. Topenbckas, JI. HaueprarenpHast reomerpusi: ydeOHOe mocobue mo kypey / JL
['openbckas, A. Koctprokos, C. IlaBnoB; MunuctepctBo oOpa3zoBaHusi U Hayku Poccuiickoit
Oeneparun, ['ocygapcTBeHHOE 00pa30BaTENbHOE YUPEKACHUE BBICIIETO MPOQECCHOHATBHOTO
obpazoBanust «OpeHOYprcKuii ToCyaapCTBEHHBIM YHUBEPCUTET». - 4-¢ u37., mepepad. u AOIl. -
Openbypr : HIIK TOY OI'Y, 2011. - 122 c.; [Onekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259133

3. leprau, B.B. HaueprarensHas reomerpust : yaeOHuk / B.B./Ieprau,



A K. Toncruxun, W.I'.bopucenko ; MuHucrepctBo oOpa3oBaHusi W Hayku Poccuiickoit
Oenepannn, Cubupckuii DegepanbHbIi YHUBEPCUTET. - 7-€ U3/1., iepepad. u joir. - KpacHospek !
Cubupckuit penepanpueiii yausepcuret, 2014. - 260 c. : wi., Tabn., cxem. - bubauorp. B KH.. -
ISBN 978-5-7638-2982-2 ; To  xe [DnekTpoHHBIl  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=364555

4. Jleprau, B.B. HauepratempHas reomerpus . yuebHoe mocobue / B.B.[leprau,
A.K.Toncruxun, N.I'.bopucenko. - 3-e uzn., nepepadb. u gom. - Kpacnosipck : Cubupckuit
dbenepanbubiii yauepeurtet, 2011, - 144 ¢. - ISBN 978-5-7638-2230-4 ; To xe [DIeKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=229248

5. Momkosa, T.B. COopHHK 3a/1ay TI0 HaYEPTATECIBHOW I€OMETPUH . y4eOHOE TTocodure
st By3oB / T.B.MomkoBa, B.A.Tiopuna ; MunuctepctBo oOpa3oBanus U Hayku Poccuiickoit
O®enepannn, ['ocynapcTtBeHHOE 00pa3oBaTebHOE YUPEXKJIECHUE BBICIIErO MPodhecCHoHaTbHOTO
o0Opa3oBaHus «Hwxeropoackuii roCcyJapCTBEHHBIN APXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcuteT». - H. HoBropoa : HHI'ACY, 2011. - Y. 2. - 55 c. : cxem., ui. - bubnuorp. B kH. ; To
xe [DnekrponHslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=427413

0) JlonosHuTebHAS JIUTEPATYpA:

1. AcramoBa, U.B. I'eomerpuss u Ttomosorus. Y4eOHO-METOAMYESCKUN KOMILUIEKC /
N.B.AcramoBa, B.A.Hukumkun. - 4-¢ u3f., ucnp. u jgom. - M. . EBpa3suiicKuii OTKPBITHII
uHcTutyT, 2011. - 258 c. - ISBN 978-5-374-00489-2 ; To xe [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90953

2. bopucenko, N.I'. Unxenepnas rpaduka: ['eomerprueckoe 1 MpOEKIIMOHHOE YepUCHHE
. yuebHoe mocobue / W.I'.bopucenko ; MuHHCTEPCTBO 00pa3oBaHMs M Haykd Poccuiickoi
Oenepannn, Cubupckuii eepanbHbIil YHUBEPCUTET. - 5-€ U3/1., iepepad. u jor. - KpacHospcek !
Cubupckuit penepansubiii yausepcurer, 2014. - 200 c. : ui., Tabma., cxem. - bubauorp. B KH.. -

ISBN 978-5-7638-3010-1 ; To ke  [DmekTpoHHBI  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=364468
3. Komudukarop 3HaHMII 1O Ha4YepTaTeNbHONH TeoMeTpuH . COOpHUK 3amad [/

MunucrepcTBo o0Opa3oBaHuss u Hayku P®, denepanbHoe rocyaapcTBEeHHOE OIOIKETHOE
o0pasoBarebHOE YUpexXJCHUE BBICHIETO TNpodeccroHambHOro obOpazoBaHusi «CaMapckuit
rOCyJapCTBEHHBIN apXUTEKTYpPHO-CTPOUTENbHBIN yHUBepcuTeT», Kadenpa HauepraTenbHOU
reoMeTpuu M uHxeHepHou rpaduku ; coct. H.A. CnpaBuukoBa u ap. - Camapa : Camapckuit
roCyJapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHbIN YyHUBepcuTeT, 2013. - 92 c. : uin. - bubnuorp. B
kH. - ISBN 978-5-9585-0517-3 ; To xe [DnexrponHsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=256152

4. Kyxapuyk, A.W. HauepraTenbHas reomerpus : koHcrekT Jekiuid / A.M.Kyxapuyk. -
M. : Poccuiickuii yaHuBepcuteT ApyxObl HapoaoB, 2013. - 60 c. - ISBN 978-5-209-05209-8 ; To
xe [Dnextponnslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=226854

5. MakapoBa, M.H. HauepraTenpHas reomerpus: yuyeOHOe MocoOue il CTYAECHTOB
XY/IO’)KeCTBEeHHBIX cnenuansHocTedt / M.H.MaxkapoBa. - M. : Akagemuueckuii mpoekrt, 2012. -
400 c. - (Gaudeamus). - bubauorp. B kH. - ISBN 978-5-8291-1003-1 ; To xe [DneKTpoHHbBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=143202

6. MaxkapoBa, M.H. Texnndeckas rpaduka: Teopust U HpaKTHKa . ydeOHOoe mocodue /
M.H.Makapoga. - M. : Akanemudeckuii [Tpoekr : Kymbrypa, 2012. - 496 c. : wi. - bubauorp. B
kH. - ISBN 978-5-8291-1420-6 (Axamemuueckuii IIpoekt). - ISBN 978-5-902767-35-0
(Kynbrypa) ; To xKe [DnexTpoHHbI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=137369

7. Tapeuko, Bb.M. HaueprartenpHas reomerpus: TekcThl jekuuii / B.JM.Tapenko,
B.H.Ilexypos, M.E.Kupsiruna ; MunucrepcTBo obpa3zoBanus u Hayku Poccun, @enepanpHoe
rOCyJapCTBEHHOE OIOJKETHOE 00pa3oBaTeIbHOE YUPEKIECHHE BBHICIHIETO MPO(hecCHOHATHLHOTO
obpa3oBanus «KazaHCkuii HAIIMOHATBHBIN UCCIIEIOBATEbCKHIA



TEXHOJIOTUUECKUH yHuBepcuTeT». - Kazanp : U3narenscteo KHUTY, 2014. - 116 c. : un. - ISBN
978-5-7882-1554-9 ; To xKe [DnexTpoHHbIH pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=428250

8.1. Jlenucrok, H. A. OTaenbHbIe I1aBbI 10 HAYEPTATEIHHOW F€OMETPUN U MHXKEHEPHOM
rpaduke: ydebnoe mnocoome / H. A. Jenucwok, E. Bb. Ckypuxuna, T. B. Tokapepa. -
Marunuro-ropck: MI'TY, 2014. - 1 snekrpon. ont. guck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=945.pdf&show=dcatalogues/1/11189
80/945.pdf&view=true - 3aru. ¢ a3xpaHa.

9. Hlenucrox, H. A. IloBepxnoctu B rpaduueckom penakrope KOMIIAC-I'paduxk:
yuebnoe nmocooue / H. A. lenuciok, T. B. Tokapesa; MI'TY. - Marauroropck: MI'TY, 2016. - 1
DIIEKTPOH. OIIT. JIUCK (CD-ROM). - Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2340.pdf&show=dcatalogues/1/1129
979/2340.pdf&view=true — 3ar1. ¢ 3kpaHa.

10. Jenucrok, H. A. IlpaBuna BBINMOJHEHUS YEPTEKEH B HWHIKEHEPHOM TI'€OMETPHUH:
yuebnoe mo-coome / H. A. Jlenuciok, T. B. Toxkapesa, E. C. Pemernukosa; MI'TVY. -
Marautoropck: MI'TY, 2016. - 59 c.: 5018 - Pexxum JOCTyIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2271.pdf&show=dcatalogues/1/1129
783/2271.pdf&view=true — 3ar1. ¢ skpaHa.

11. Jlenucrok, H. A. Pemenne TUNOBBIX 3a7ay [0 Kypcy HauepTaTesbHas T€OMETPUS U
urKeHepHas rpaduka: yueoHoe nocodue / H. A. Jlenuctok, E. B. Ckypuxuna, T. B. Tokapesa. -
Maruutoropck: MI'TY, 2014. - 1 snexktpon. ont. guck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=933.pdf&show=dcatalogues/1/11189
50/933.pdf&view=true — 3ar. ¢ skpaHa.

12. CaBenbeBa, . A. HauepraTenbHas reoMeTpusi 1 KOMIIbIOTepHas rpaduka: yuebHoe
nocobue / U. A. CasenbeBa; MI'TVY. - Marautoropck: MI'TY, 2017. - 1 3J€KTpOH. OMNT. TUCK
(CD-ROM). - Pexum JIOCTyTA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3290.pdf&show=dcatalogues/1/1137
481/3290.pdf&view=true — 3aru. ¢ sKpaHa.

13. CsucrynoBa, E. A. UmkenepHast reomerpus: yueoHoe mocooue / E. A. CBuCTyHOBa,
E. C. Pemietnukosa, E. b. Ckypuxuna; MI'TY. -MaFHI/ITOFOpCK MI'TY, 2016. - 1 3neKTpOH. OIT.
JICK (CD-ROM). Pexum JOCTyMa:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 2532.pdf&show=dcatalogues/1/1130
334/2532.pdf&view=true — 3ar. ¢ skpaHa.

14. Pemernukosa, E. C. Co3iaHne NpoeKTHO-KOHCTPYKTOPCKOM TOKYMEHTAIMU: yueOHoe
nocobue. Y. 1. Dckusupopanue neraneit mamud / E. C. Pemernukoa, E. A. CuctyHosa, E. b.
Ckypuxuna; MI'TY. - Marauroropck: MI'TY, 2018. - 1 snekrpon. ont. auck (CD-ROM). —
Pexum JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3722.pdf&show=dcatalogues/1/1527
711/3722.pdf&view=true — 3ar. ¢ skpaHa.

B) MeTonuyeckue ykazaHus:

1. TokapeBa, T. B. Ilpaktukym mno HadepTareiabHOH reomerpuu. Komriuiekc 3amau:
yuebHoe mocoodue / T. B. Tokapesa, U. A. CaBenseBa; MI'TY. - Marautoropck: MI'TY, 2018. - 1
AJIEKTPOH. OIIT. JIUCK (CD-ROM). - Pexum JIOCTYyTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3542.pdf&show=dcatalogues/1/1515
184/3542.pdf&view=true — 3aru. c skpaHna.

2. CamenseBa, WM. A. KomnblorepHas rpaduka H TE€OMETPUUYECKHE OCHOBBI
MozenupoBaHus: ydeOHoe mocodue / M. A. CasenbeBa, E. C. PemernukoBa; MITVY. -
MarsuToropck: MITY, 2016. - 119 C. - Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2270.pdf&show=dcatalogues/1/1129
781/2270.pdf&view=true — 3ari. ¢ 3xkpaHa.

3. Mumykosckas, FO. 1. AkconomeTpuyeckre NpoeKuy | yaedHoe mocodue [1is



By30B] / 0. . Mumykosckas, JI. B. Jlepsouna, A. I'. KopuyHoB ; Marautoropckuii roc.
texuudeckuid yH-T uM. I'. WI. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3ar. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3836.pdf&show=dcatalogues/1/1530
274/3836.pdf&view=true — 3aru1. ¢ 3kpaHa.

4. Cxypuxuna, E. b. Pe3p0boBbic U cBapHbIe coeamHeHus: yuebnoe mocobue / E. b.
Ckypuxuna, C. FO. Co6uenko; MI'TVY. - Marautoropck: MI'TVY, 2016. - 1 371eKTpoH. ONT. TUCK
(CD-ROM). - Pexum JOCTYyIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=2431.pdf&show=dcatalogues/1/1130
137/2431.pdf&view=true — 3aru. ¢ skpaHa.

5. CasenneBa, . A. UmxkeHepHas rpaduka. MoaenupoBaHue HU3JCTUI U COCTAaBIICHUE
KOHCTPYKTOpPCKOM gokymeHTanuu B cucteme KOMITAC-3D: yuebHoe mocobue / H. A.
CagenbeBa, B. U. Kagomnukos, U. JI. Kagomaukosa; MI'TY. - Maraurtoropck, 2010. - 186 c. —
Pexxum JOCTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=311.pdf&show=dcatalogues/1/10685
65/311.pdf&view=true — 3ar. ¢ skpaHa.

6. Tkauenko, T. I'. COopounsiii ueprex: yueOHoe mocodue / T. I'. Tkauenko, JI. B.
I'opoxosa, T. U. KocrorpeizoBa; MI'TY, kad. [IMul". - Maraurtoropck, 2009. - 50 c. - Pexxum
JOCTyTA!
https://magtu.informsystema.ru/uploader/fileUpload?name=265.pdf&show=dcatalogues/1/10606
90/265.pdf&view=true — 3ar. ¢ skpaHa.

7. CaBenneBa, 1. A. Pemienne TUNOBBIX 3a7a4 MH)KEHEPHOW T€OMETPUH CPEICTBAMU
KOMITBIOTEpHOI rpaduku: yueOHoe mocodbue / 1. A. CaBenbeBa; MI'TY. - Marautoropck: MI'TY,
2016. - 111 C. - Pexum JIOCTyTA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2269.pdf&show=dcatalogues/1/1129
778/2269.pdf&view=true — 3aru. ¢ skpaHa.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpamMmmHoe oGecnieueHue

Haumenosanue .
o Ne norosopa Cpok efCTBYS JINLEH3UH
ACKOH
Konmac 3D 5.16 H-261-17 ot 16.03.2017 OeccpodHO
ONEeKTpPOHHBIE
[IAKATBIIO My 578.11 o1 15.07.2011 GeccpouHo
JTUCLUTUIAHE
"T"eone3us"
FAR Manager |cBo6oaHO 06eccpouHO
Bbpaysep Yandex|cBoboH0 0EeCCpOUHO
Ipodeccuonanbubie 6a3b1 JTAHHBIX H HHGOPMANMOHHBbIE CIIPABOYHbIE CHCTEMbI
Hazpanue kypca Cchlika
DneKTpoHHas 6aza MEPUOANUECKUX

n3maaui East View Information Services, hitps://dlib.eastview.com/

ITouckoBas cucrema Axagemus Google
(Google Scholar)

Nudopmanmonnas cucrema - Equnoe okHO
JOCTYIa K HH(GOPMAIIMOHHBIM pecypcam
DnekTpoHHbIe pecypcbl oudarnorexku MI TV |https://magtu.informsystema.ru/Marc.html?local
nMm. I'.1. HocoBa e=ru

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 00ECIICYCHUE TUCITUTIIINHBI BKITFOYACT:

Jlekuim YHUTAOTCS B YYEOHBIX ayJAUTOPHUSAX YHHBEPCHTETa C HCIIOJIB30BAaHHUEM
COBPEMEHHBIX TEXHHUYECKUX cpeacTB. [IpakTudeckoe oOyueHue OOydYaIOUMUXCSI MPOBOTUTCS B
CIICIMATIU3UPOBAHHBIX JTA00paTOpHUAX TEeXHHUYECKOro yHHUBEpPCUTETa. YUeOHbBIC ayJAUTOPUHU IS
MPOBEJICHUS 3aHSATHH JIGKIIMOHHOTO THIa MyIbTHMEIUHHBIC CPEICTBA XpaHEHUs, NEepelayd 1
MIpeACTaBICHUS HHPOPMAITUH

Y4eOHble ayAWTOpHH IS TPOBEACHHS TMPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTAIIUH, TEKYIIETO0 KOHTPOJS W MPOMEXKYTOYHOM AaTTeCTAIlH
Harnsgasie Mmatepualibl v ydeOHbIC MOJICIH /IS BBITOJIHEHUS PAKTUIECKUX PaOOT:

1. Crenpgpl, makatel: «HaHecenuwe pasmepoB», «CedeHHS», «COCAMHEHUE BHIA H
pa3pesay, «BeimonHeHue pa3pe3oBy, « OCHOBHBIE BUIBI» U IPYTHE.

2. Moieny BeIYEPUYUBACMBIX JICTAJICH.

3. Jleranu imst 3amepa pe3bObl C HATYPBHI.

4. I3MepuTenbHbIi HHCTPYMEHT.

5. COOpOYHBIE Y3IIBI.

Iepconanbubie KommbioTepsl ¢ makerom MS Office, KOMITAC 3D V16, BeixoaoM B
WHTepHET W C JOCTYIIOM B 3JEKTPOHHYIO HWH(POPMAIMOHHO-O00Pa30BaTEIBHYIO Cpe-Iy
YHHUBEpPCUTETA

[Tomemienus 1151 caMOCTOSATENBHOM paboThl 00yyatonuxcs [lepconanbHble KOMIBIOTEPHI
¢ maketom MS Office, KOMITAC 3D V16, Bbixom0M B VIHTEpPHET U C JOCTYIIOM B 3JIEKTPOHHYIO
nH()OPMAIIMOHHO-00PA30BATENIBHYIO CPEAY YHUBEPCUTETA

[Tomemenne s XxpaHeHus U HpoduiIakTUYecKoro oOCITyXUBaHUS Yy4eOHOTO

nﬁr\hxn‘rr\nqur}ra FTPWWQWTI TTITa vnagAOmIIa ‘mpﬁunrr\ f\ﬁf\ﬂ‘]nnnﬂn]’la

IIpunoxenne 1

6.YueOHO-MeTOANUECKOEe OO0ecIleueHre CaMOCTOATEJIbHON padoThI
o0yuaromuxcs

Mo gucumnaunHe «MHxKeHepHan M KOMNbIOTEPHAA rpaduKa» NpeaycMoTpeHa ayanTopHan 1
BHeayauTOpPHan camocToATeIbHasA paboTa obyyatowmxcs.

AyAMTOpHaﬂ CaMOCTOATE/IbHAA pa60Ta CTy4EHTOB npegnonaraet uHansmnayasibHble CO6€C€AOBBHMH n
COO6LIJ,EHWFI Ha NeKUNOHHDbIX 3aHATUAX, 3AIIUTY M BbINOJAHEHUNE NHONBUAYA/IbHbBIX 3aAaHMl7I Ha
NPaKTU4YeCKUX 3aHATUNAX.

MpumepHble BONPOCbI AN1A ayAUTOPHbIX UHAUBUAYaNbHbIX cobecefo0BaHMii U coobLeHMiA:

MpumepHslii nepeyeHb mem 2padpuyeckux pabom
1. Cnocobbl npeobpasoBaHUs YepTexKa.

2. MepeceyeHne NOBEPXHOCTM NIOCKOCTbIO U NPAMOM. MepeceyeHne AByxX
NOBEPXHOCTEN.

3. AKCOHOMETpUYeCKMe NpoeKLmn.



4. ITmanbl, BEPTUKAIbHBIE ITPOEKITUH, TOPU30HTAIPHBIE U BEPTUKAIbHbBIE
paspesbl, CEeYeHUs TOPHBIX BEIPAOOTOK.

5. 'opHO-CTpOUTEIbHBIE YEPTEKU.
6. ArHHBIE TPOEKIIUHN
MpumepHble BONPOCbI ANA ayAUTOPHbIX UHAUBUAYANbHbIX cobeceaoBaHMii U cOObLLEHUN:

- 06WMx cBeAEHMI O NpeaMETE UHKEHEPHON M KOMMbIOTEPHOW rpaduKm;
- NPAMAsA MU NJOCKOCTb;
- MeToApbl NPe0bPa30BaHUA YEPTENKA;
- B3aMMHOE nepeceyeHna NOBEPXHOCTEN;
- pa3BepTKa NOBEPXHOCTEW;
- NPOEKLMN C YUCNOBLIMN OTMETKAMMU;
- OCHOBHbIE TI0JIOKEHUS 110 BHITIOJTHEHUIO TOPHBIX YEPTENKEH;
-YyepTexkein Noa3eMHbIX FOPHbIX BbIpabOTOK;
- TOPHO-CTPOUTENbHbIX YEPTENKEN;
- HarnagHble N306parkeHns ropHbIX BbIPaboTOK;
- KOMMAIEKTHOCTUN U MHAEKCALMU FTOPHBIX YepPTEXKEN.
- BbINO/IHATb M306pakeHUa yepTexel no ctaHgaptam ECKA;
- TpeboBaHMA FocyAapCcTBEHHOM CUCTEMbI NO CTaHAAPTU3ALMMK;
- MHXXEHepHble 33434M B NPOEKLMAX C YUCOBbIMU OTMETKAMU;
- BUAbI U OCOBEHHOCTU FOPHbIX YepTerKeN;
- MeToApbl N306paKkeHMA ropHbIX 0OBEKTOB;
- NPUHLMNbI U306paKeHUA TOPHbIX 0O BEKTOB U UX 3IEMEHTOB B NPAMOYTO/IbHbIX MPOEKLMAX;
- opopmMIEHME TOPHbIX YepTeXxel;
- 0C0H6EHHOCTM 0POPMNEHNA MAPKLIENAEPCKMX NIAHLIETOB;
- LLBETOBOE TOHMPOBAHWE FOPHbIX YEPTEKEN;

- YCnoBHbIE o603HauyeHus MaTepnanos, rOPHLbIX MOPOL U NOJSIE3HbLIX MCKOMAEMBbIX, YC/TIOBHbIE
3HaKWu.

- PaynoHaNbHOE NOJI0OXKEHUNE KAPTUHbI N TOYKKN 3pEHUA NPU NOCTPOEHNUN NEPCNEKTUBDI,;

- OCHOBHblE CBeaAeHNA 06 M306pa)KEHMVI n 0603HaYeHUAX noAa3eMHbIX TOPHbIX Bblpa6OTOK;



-MNaHbl, BEPTUKANbHbIE NPOEKLMU, TOPU30HTa/IbHbIE U BEPTMKa/ibHbIE Pa3pesbl N cedeHns
ropHbIX BblpaboTOK;

- n3o6parkeHne HaKNOHHOIo ceyeHus (paspesa) ropHbIX BbIPabOTOK Ha BEPTUKAbHYIO U
rOPM30HTa/IbHYO MJIOCKOCTU NPOEKLUIN, N306paXKeHMe ropHbIX BblPaboTOK Ha HaK/IOHHYO MJIOCKOCTb
npoeKkuunis;

- YTeHWe NJ1IaHOB ropHbIX paboT;

- YC/IOBHbIE 3HaKM 1 0603HaUYeHMA Ha YepTexKax NoA3eMHbIX TOPHbIX paboT;
- OCHOBHble BUbl YepTeKen NoA3eMHbIX TOPHbIX pPaboT;

- OCHOBHble CBEAEHMA O FTOPHO-CTPOUTENbHBIX YEPTEKAX;

- YepTEXKM Y3/10B CTPOUTE/bHBIX KOHCTPYKLUMI M FOPHbIX BbIPabOTOK, 3aKpenaeHHbIX
KenesobeToHOM, YEPTENKM Y3/10B META/LIMYECKUX CTPOUTENbHBIX KOHCTPYKUWUIA U METANNINYECKUX
Kpenem, YepTeKu1 Y3108 AEPEBAHHbLIX KOHCTPYKUNIA U AePEBAHHbIX Kpenew;

- IMHWUM COMPAXKEHUI FOPHBIX BbIPaboTOK

- NOCTPOEHME HArNAAHbIX MPOEKUUIA MeToA0M adPUHHBIX NPeobpasoBaHNiA;
- AKCOHOMETPWA FTOPHbBIX BbIPabOTOK;

- BEKTOPHbIN MeToA M306pakeHUs ropHbIX BbipaboToK;

- cnocob HenocpeacTBEHHOIO Nepexoaa oT NPOeKLMIA C YNCIOBBIMU OTMETKAMM K HarAAa4HbIM
N306parkeHnaMm;

-MexXaHM3aLUmMIo MOCTPOEHUA HarNAAHbIX M306paXKeHMI FOPHO-re0N0rnMYecKnX 06 bEKTOB;

- KOMNNEKTHOCTb U UHAEKCAUUNA MapKUJEVIﬂ,epCKO-FeO/'IOFMLIE'CKMX,
IKCNyaTaUMOHHO-TEXHON0rM4YeCKnx qepTemeﬁ.

- YyepTeK CEYEHUA KanuTabHOM ropHOM BbipaboTKu;
- yepTex ceyeHMs NoAroTOBUTENIbHOW FOPHOM BbiPpaboTKY;

- adPUHHbIE NPOEKLMM YHaCTKA FOPHbIX paboT.

Hepeueub meopemu4ecKux 6onpocoe 0/151 NOO20MOBKU K IK3AMEHY

WnKeHepHBbIi aHaIN3 UCXOIHBIX JaHHBIX U YTOUHEHHUE 33J]a4ul Ha TIPOEKTUPOBAHUE.
[Torck TEXHUYECKOTO PEIIEHUS 3aJa4l HA IIPOEKTUPOBAHUE.

OTanbl MOAECIMPOBaHuUs B nporecce cozganus TO.

[To kakMM HampaBJIEHUSAM OCYIIECTBISIETCS OLIEHKA Pe3yJIbTaTOB MPOSKTUPOBAHUS ?
Dranbl pazpaboTKH KOHCTPYKTOPCKOM TOKYMEHTAIIHH.

Kakue BuibI 01IMOOK MOTYT BOSHUKHYTH MPH NMPOEKTUPOBaHHE HOBBIX TO?
MeTtouka BbISIBICHHS] KOHCTPYKTOPCKHUX OIIMOOK MPHU MPOBEpKE pabounX depTexeit
MeXaHU3MOoB U y3i10B TO.

NoakowhE



8. Hcnonb3oBaHue CTpYKTYypHO-()YHKIIMOHATBHOTO aHAJIM3a JUIsl OLICHKHU BEIOpaHHOM
KOHCTPYKTHUBHOM CXEMBI.

9. Meroauka BBISBICHUS U YCTPAHEHUS IPUYUH BO3HUKHOBEHHS OTKA30B.

10. ABTOpCcKuii HAA30p 3a U3rOTOBJIEHWEM ONBITHOTO 00pasia co3gaBaemoro TO.

11. KaKoBa Le/ib TEXHUKO-3KOHOMMYECKOrO 060CHOBaHMSA?

12. Y7o paccmaTpuBaeTca B Ka4yecTBe aHanora ANnA CPaBHEHUA B TEXHUKO- S3KOHOMUYECKOM
060CcHOBaHNK pPa3paboTKN N NPOM3BOACTBA MUKPOINEKTPOHHOMN TEXHUKN?

13. Y70 OTHOCUTCA K KOHCTPYKTOPCKUM XapaKTEPUCTUKAM UHKEHEPHOW pa3paboTkm?

14. Y710 OTHOCUTCA K IKCNAYATALNMOHHbBIM XapaKTEPUCTUKAM NHKEHEPHOW pa3paboTku?

15. Kakune noKasaTesiv Ha3Ha4YeHMA BamM U3BECTHbI?

16. Kakune noKasaTesim TEXHONOTMYHOCTM UCMONb3YHOTCA B OLEHKE MHKEHEPHOIO pelleHuna?

17. Kakune noKasaTesiM KayecTBa pacCMaTPUBAIOTCA B TEXHUKO-3KOHOMMYECKOM 060CHOBaHMM
WHXXEHEPHbIX PeLLeHniA?

18. C KaKoW uenblo onpeaensieTcs Npoao XKMTENIbHOCTb PAaboT MO NPOEKTUPOBAHMIO U pa3paboTke
npubopa (ycrtpoictea)?

19. Yto BKAKOYaeTca B NosHyto cebecTonmocTb pa3paboTkm npmubopa (ycTponcrea)?

20. Kakue cTpaternm LeHoobpasoBaHMA BaM U3BECTHbI?

KoHTponbHana paboTta gns cTyaeHToB «HepTerk ropHoi BbipaboTkM B adPUHHbBIX MPOEKLMAX»
(BbINONHAETCA CAMOCTOATENBHO, BPEMSA Ha BbIMONHEHWE U NpeAcTaBieHMe pesyibTaTos — 2 Yaca):

1. KBaapar ¢ ¢pparMeHTOM IJIAHA TOPHBIX BHIPAOOTOK NMepeuyepTHTH HA GopMart ¢
yBeJMYeHUueM B S pa3s;

2. OgHa u“3 BeplwMWH KBagpaTa MJiaHA FOPHbIX BblpaboTOK o0603HauyeHa ToukoW A, 4yepes
KOTOpYH HeEOHXO4MMO NPOBECTM OCb POACTBA 414 /IydLLen HarnagHOCTM adpdUHHOM NpoeKLnu;

3. MNocTtponTb addMHHYIO NPOEKLUI0 OcCel ABYX BMAOB MOA3EMHbIX TOPHbIX BblPabOTOK,
33aHHbIX HA NAaHe, B yKa3aHHOM MacliTabe u ¢ 3a4aHHbIMKN KO3hDULIMEHTAMM UCKAKEHNS

IIpuiaoxenne 2

7 OueHo4Hble cpeAacTea AnAa nposeaeHuA ﬂpOME)KYTO‘-IHOi:i atrectayum

MpomeKyToYHas aTTecTaLusa UMEET Leblo Onpese/uTb CTeneHb AOCTUKEHMUS 3aMN1aHMPOBAHHbIX
pe3ynbTaToB 06y4YeHUn nNo aucumnanHe (Moaynto) 3a nepnod obydeHma u nposoautca B opme
3K3ameHa.

a) NnaHupyemble pe3ynbTaTbl 06y4yeHUA U OLLEHOYHbIE CPEeACTBA AJA NPOBeSeHUn
NPOMeXKYTOUHOI aTTectaumm:

Ko NHanKaTop OueHoYHble cpeacTsa
h OOCTUNKEHMUSA
MHAMKaTopa
KOMMeTeHLU MM

OMMK-8: Cnoco6eH paboTtatb c NnporpaMmmHbiM o6ecneyeHMem obuiero, cnewyanbHOro Ha3HaYeHUa U
MOZE/IMPOBAHUSA FTOPHBIX U Fe0I0TUYECKUX 06 BEKTOB

OnkK-8.1 Bbibupaer
nporpammHoe [Tepeuenb mpuMEpHBIX BOITPOCOB JJISI SK3aMEHA
obecneyeHun




ana
MOZeIMPOBaHK
A TOPHbIX U
reos10rMyeckmnx
06beKkToB

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.
23.
24.

25.
26.
27.
28.
29.
30.

31.
32.

LleHTpanbHOe, NapannenbHoe, OpTOroHaNbHOE
npoeuMpoBaHue.

MpoeKunm TOUKK, NPSMON.

Mpaman obLero 1 YaCTHOrO NONOXKEHMUS.
MpuHaaneXKHOCTb TOUYKM NpAMON. [leneHne oTpesKa
NPAMOM IMHWUM B L@aHHOM OTHOLUEHWN.

OnpegeneHne AanHbI OTPe3Ka NpAMON obLero
MOJIOXKEHUA N YINI0B HaK/OHA NPAMOI K NIOCKOCTAM
npoekumii. Cnegbl NPAMON NUHNN.

B3anmHoe nonoxeHue npamblix. poeKkunm NAOCKUX Yrios.
N306parkeHne NAOCKOCTM Ha YepTerKke. Mpamasa 1 ToUKa B
NAOCKOCTU. [NaBHblE IMHUWN NAOCKOCTH.

MonoxeHne NAOCKOCTU OTHOCUTENIbHO NJIOCKOCTEMN
NPOEKUUN.

MpAMas AMHWA, NapannenbHas, nepneHanKyAapHas
NJIOCKOCTM.

MpAMas AMHWA, NepeceKaroLLancs C NJI0CKOCTbIO YaCTHOTO
NoNIOXKEHMA.

MepeceyeHne NJAOCKOCTU YAaCTHOTO M OBLLErO NOMOXKEHUA C
MJIOCKOCTbO OBLLLErO MNONOXKEHUA.

B3anMHo napannenbHble, NepneHaNKYASPHbIE NJOCKOCTM
n npamble.

MeTpuueckme 3aga4mM Ha onpegeneHne paccToaHUM.
MeTog 3aMeHbl N0CKOCTEN NpoeKkunit. MeTog, BpaLLeHua
BOKPYF OCU, NeprneHANKYNAPHOM NNOCKOCTU MPOEKLUMN.
BpalueHne BOKpyr ocu, NapannenbHoli NaoCKoCTH
NnpoeKuMii. BpalLieHne BOKpyr cnena NaocKoCTy.
Cnocobbl 3a4aHNA MHOTOrPaHHUKOB M NOCTPOEHME NX
NPOEKLUMN.

MosepxHocTh. Cnocob obpasoBaHumA. MNoBepxHOCTH
BpaLLeHumA. TOYKN N NpAMbIE TMHUK, NPUHaANEKaLme
NMOBEPXHOCTU.

MepeceyeHne NJAOCKOCTU U IMHUN C MOBEPXHOCTbIO.
MocTpoeHne pas3BepTKN NOBEPXHOCTU MPOCTENLLNX
reoMeTPUYECKUX TeN.

MocTpoeHne pa3BePTKM HAKAOHHbIX NPU3MATUYECKUX,
UMANHAPUYECKMX U KOHUYECKMX MOBEPXHOCTEN.
MocTpoeHue pasBepPTKM NOBEPXHOCTU chepbl.

MNnocKkocTb. MNpaman B NN10CKOCTU. BsanmHoe
pacrnosioxKeHune AByX NAOCKOCTEN.

MpoeKLumn Ten 1 NoBepPXHOCTEN.

MepcneKTnea TOUYKKU, NPAMON, NAOCKUX Uryp.

TeHb OT TOUYKM, NPSMOI JIMHUM, OT NJOCKOMN PUrypbl,
reoMeTPUYECKUX Tes, SNEMEHTOB 34aHUMA.

Buabl 1 0cOBEHHOCTU FOPHbIX YepTEXKEN.

OdopmaeHne ropHbIx YepTeKe.

LiBeToBOE TOHMPOBAHME FOPHbIX YEPTENKEN.

YcnosHble 0603HaYEHNA MAaTEPMANOB, TOPHbIX MOPOA U
No/Ie3HbIX MCKOMAeMbIX. YCNOBHbIE 3HaKM.

OcHoBHble cBegeHus 06 n3obpaxkeHnn n 0603HaYEHNAX
NoA3eMHbIX FOPHbIX BbIPabOTOK.

YcnoBHble 3HaKM M 0603HAYEHMA Ha YepTeXKax NoA3eMHbIX
ropHbIX paboT.

OCHOBHbIEe BUAbl YepTeKEN NoA3eMHbIX FOPHbIX PaboT.
OCHOBHble CBeAEeHWUs O TOPHO-CTPOUTENbHBIX YepTEeNKaX.




33. MocTpoeHne HarNAAHbIX NPOEKL M MeTOAOM adPUHHbBIX
npeobpasoBaHuUit.

34. AKCOHOMETPUA FrOPHbIX BbIPABOTOK.

35. KOMNNEeKTHOCTb U MHAEKCALUUA YepTexe.

36. YepTerxkn TexHMYecKoro npoeKkTa ropHoOro npeanpuaATuA.

KoHTponbHas paborta Nel

Tema: «Teno c Bbipe3om»

Bpems BbINONHEHUA KOHTPOAbLHOM paboTbl — 2 Yaca.

KpaTKaa MHCTPYKUMA NO BbINOJHEHWUIO KOHTPO/IbHOM paboTbl:

1. Mepen Havyanom BbIMNOJIHEHUA KOHTPOAbHOM pPaboTbl
cnefyet BHMMATENbHO O3HAKOMMTbCA CO BCEMM pPasgenamm NpPoekTa,
MOCKOJ/IbKY OHW B3aMMOCBA3aHbl Mexay cobon. [ns ycnewHoro
BbIMOJIHEHUA nepsbIX pasgenos HeobxoaMmo UMeTb
npesBapuTeNibHble peLleHUsa HEeKOTOPbIX BOMPOCOB M3 MOC/AeAYHOLLNX
pa3fenos;

2. KoHTposibHaa paboTa BbINONHAETCA HAa IMCTax dopmaTa Ad
B PYKOMUCHOM  BapuaHTe  pa3bopuMBbIM  MOYEPKOM UM
KOMNblOTEPHbIM Habopom (Times New Roman Cyr 14 n1. C
NONIYyTOPHbLIM MHTEPBAIOM);

3. BbiNno/IHEHHAA KOHTPO/IbHAA pa60Ta npenoctaBnAeTcAa
npenogasaTtenito Ha NPOBEPKY B Ne4aTHOM U INTEKTPOHHOM BUAE,;
4, OCHOBHble  MOJNIOXEHWUA  BbIMNOJIHEHHOM KOHTpO}'IbHOﬁ

pa6OTbI BbIHOCATCA Ha 3alWUNTYy nepen npenogaBatesiem.

YO0BNETBOPUTE/IbHLIM PE3Y/IbTaTOM BbINOJHEHUSA KOHTPO/IbHOWM
paboTbl cunTaeTca:

- BbIMOJIHEHME BCEX Pa3AesioB UTOFOBOM KOHTPO/IbHOM paboThl;

- MPUHATUE Haumbonee ONTUMA/bHLIX B 3afaHHbIX YC/NOBUAX
peLleHnit B COOTBETCTBYIOLLMX Pasaenax KOHTPOJIbHOM paboTbl;

- BbIMOJIHEHME  MaTeMaTUYECKM BEpPHbIX pPacyeToB MO
pekomeHayemMbIM MeTOAMKaM;

- NpaBW/bHOE MOCTPOEHME [OKAaga W 3alMTa  OCHOBHbIX
NOI0XKEHUN NTOrOBOM KOHTPOJIbHOM paboTbl Nepes npenosaBaTesiem.

MNHOMKaTOpbl OLEHKM pe3ynbTaToB 0b6ydeHua (YMeHWA w
3HaHW), KoTopble AOJ/IKEH OCBOUTb OOy4YaloWMIACA NPWU BbINOJAHEHUU
KOHTPO/IbHOM PaboTbl:

- HOCTPOMTH TPH NMPOEKUUH TeJa, OTPAHUYEHHOTO
ABYMSI COOCHBIMHM TIOBEPXHOCTSIMM  BpallleHHs, C
BBIPE30M;

- BblHEPTUTb TPU NPOEKUNN COOCHbIX I'IOBerHOCTEﬁ,'

- 0003HAYMTh IUIOCKOCTH, OIPAHUYMBAIOLIHeE
BbIpe3, ONpeAeTUTh HA3BaHHe KAKI0i JIMHUHN CeYeHHUs U
OTMETHTh /UI Hee XapaKTepHble TOYKH; 3aNOJHHUTH
TadIMIy AaHAIWM3a, BbIYEPYCHHYI0 HaJd OCHOBHOM
HAINHMCBIO YepTexKa




KoHTponbHasa paborta Ne2

Tema: «HepTex ropHOM BbIPabOTKM B adPUHHBIX MPOEKLUAXY

Bpems BbINONHEHUA KOHTPOAbLHOM paboTbl — 2 Yaca.

KpaTKasa MHCTPYKLMA NO BbINOJIHEHUIO KOHTPOAbLHOM PaboTbl:

1. Nepen HaYanoM BbINOSHEHUA KOHTPOAbLHOM pPaboTbl cneayet
BHMMATENbHO O3HAaKOMMTbCA CO BCEMM pPasgenaMu  NPOEKTa,
NMOCKO/IbKY OHW B3aMMOCBA3aHbl Mexay coboi. [ns ycnewHoro
BbINOJNHEHWSA nepsbIx pa3zenos HeobxogMmo UMETb
npeasapuTenbHble pelleHns HEeKOTOPbIX BOMPOCOB M3 MOCAEAYHOLLMX
pa3aenos;

2. KoHTponbHasa paboTa BbINOAHAETCA HA AMcTax ¢opmaTta A4 B
PYKOMMCHOM BapuaHTe pa3bopumBbiM NOYEPKOM MM KOMMBHOTEPHBIM
Habopom (Times New Roman Cyr 14 nT. ¢ NONYTOPHbIM UHTEPBAIOM);

3. BbINO/IHEHHAsA  KOHTpoOJibHas  pabota npepocTasfseTcA
npenogasaTtesto Ha NPOBEPKY B NEYATHOM U 3/IEKTPOHHOM BUAE;

4. OCHOBHble MOJIOXKEHWA BbINOJHEHHOW KOHTPOAbLHOM PaboTbl
BbIHOCATCA Ha 3alMTy Nepeg, npenogasaTenem.

Y0BNETBOPUTENIbHLIM PE3Y/IbTaTOM BbINOJHEHUA KOHTPO/IbHOM
paboTbl cunTaeTcA:

- BbINO/IHEHME BCEX PA3AE/10B UTOrOBON KOHTPO/IbHOM paboThl;

- NpuHATME Haubonee ONTUMANbHbIX B 3a4aHHbIX YCAOBUAX
peleHniA B COOTBETCTBYIOLLMX Pa3aenax KOHTPO/IbHOM paboTbl;

- BbIMNOJHEHME MATeMaTMYeCKM BEPHbIX pPacYyeToB no
pekoMeHayeMbIM METOANKAM;

- MpaBW/ibHOE MOCTPOEHME [OKA3Aa WM 3aMUTAa  OCHOBHbBIX
NOJI0XKEHWNN NTOrOBOWM KOHTPOJIbHOM paboTbl Nepes npenogasatesem.

MHAWKATOPbI OLEHKM pe3y/ibTaToB  0bOyyYeHus (YMeHUn w
3HaHWUI), KOTopble AOJIXKEH OCBOUTb OOy4YatoWMINCA NPU BbIMOJAHEHUN
KOHTPONbHOM paboTbl:

1. KBaapar ¢ ¢pparmMeHTOM ILUIAHA TOPHBLIX BBLIPAOOTOK
nepeyepTuTh Ha popMar ¢ yBeJIM4eHHeM B S pa3s;

2. OgHa w3 BepwWH KBagpaTa nJaHa TFOPHbIX BblPabOTOK
0603HayeHa To4KOM A, yepe3 KOTOPYyHD HeobXoAMMO MpPOBECTU OCb
pPOACTBA ANA Nydller HarnagHocTn adpPUHHOM NpoeKuunm;

MocTponTb apdUHHYIO NPOEKLMIO OCEN ABYX BUAOB NOA3EMHbIX
ropHbIX BbIpaboTOK, 3a4aHHbIX Ha MNJ1aHe, B YyKa3aHHOM macliTabe 1 ¢
334aHHbIMM KO3GOULMEHTAMMN UCKAKEHMSA

OnK-8.2

OcywecTsnaer
MOAEeNNPOBaHU
e, pacyet
napameTpos
FOPHbIX U
reonorm4yeckmx
06beKTOoB,
nposoauT
aHanus3
NolyYeHHbIX
pe3ynbTaToB C
NCMNo/ib30BaHWe
M
NporpaMmmHOro

Tema 1. MeTtoapl npeobpasoBaHua yepTexa
MeTog, 3ameHbl NA0CKOCTEN Npoekuunii. MeTog, BpalLeHuA
BOKPYr OCK, NepneHaNKYNAPHOI NAOCKOCTM NPoeKLUMiA. BpaweHue
BOKPYr OCW, NapanieNbHOM NJIOCKOCTU NPOoeKuuii. BpaweHune BoKpyr
cnefa NaocKOCTU. PelleHne meTpnyeckmnx 3agad metogamm
npeobpasoBaHUs YepTerKa.

Mpakmuyeckasa paboma Nel
Bpems Ha sbinonHeHue 3a0aHUs — 4 4. (0P0)u 1 4. (300)
Lenb pabomei.
— 3aKpen/ieHne TeopeTUYecKoro matepmnana no rTeme
— 0TpaboTKa HaBblKa pelleHMA NPaKTUYECKNX 3aay
—- 0TpaboTKa HaBblKa BbIMOJAHEHUA pacyeTHO-rpadUYeckmx




obecneyeHuns
obuiero u
cneumnanbHoro
Ha3HayeHusn

pabor.

YcmHsle 8onpocel No meme 3aHAMUA:

1. B yem cywHocTb cnocoba 3ameHbl NA0CKOCTEN NPOEKUMA?

2. Kakue yeTblipe OCHOBHbIE 3aa4M peLuatoTcs cnocobom
3aMeHbl NJIOCKOCTEN MNPOEKLLUN?

3. B yem cywHocTb cnocoba BpaLLeHMA BOKPYF IMHUM YPOBHA?

4. B yem cyLWHOCTb cnocoba BpaLLLeHMA BOKPYT NpoeumpytoLLeit
ocun?

5. B yem cywHOCTb cnocoba niockonapanienbHoro
nepemeLLeHuma?

6. KaKol yron HasbIBatOT YII0M MeXAY NPAMOM M NAOCKOCTbO?

7. KakoW yron HasbIBatOT Yr/IOM MeXAY NAOCKOCTAMMU?

Mpakmuyeckoe 3a0aHuUe: pelleHne 3a4a4 No TEMe 3aHATUA.

1. OnpegenunTb yrabl HAKAOHA oTpe3ka AB K N0OCKOCTAM
npoekumii H n V (pelwats cnocob6om 3ameHbl NA0OCKOCTEN NPOEKLUIA).

A"

A

2. Onpepenntb paguyc chepsbl C LLEHTPOM B Touke O,
KacaTesibHOW K npamoi AB (paccTtosHue oT TOUKM A0 npamoi) (pewaTtb
cnocobom 3ameHbl NI0CKOCTEN NPOEKLNIA).

':;.rr o A

3. OnpeaenvTb LLEHTP M NOCTPOUTbL NpoeKLummn chepsl,
KacaTe/IbHOM K 3aaHHbIM CKpeluuBatowmmea npambsim AB n CD
(pewaTtb cnocobom 3ameHbl NI0CKOCTEN MPOEKLNIA).
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4. OnpegenunTb yrabl HakNoHa nnockoctn o.(AABC) K
NAOCKOCTAM npoekumii H n V (pewats cnocobom 3ameHbl NA0CKOCTeN
npoekuumn).
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5. Onpegenutb HaTypanbHyO BeanYnHy pacctoaHmna AO ot
TOYKM A go nnockoctn o (M | | n) u nocTpomnTb Npoekuun otTpeska AO
Ha 3a4aHHOM YC/I0BMM (peLlaTb Cnocobom 3aMeHbl NIOCKOCTelN
npoekuumn).
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6. OnpeaennTb HaTypasibHYIO BENIMYMHY ABYXTPAHHOTO yraa
ABCD (pewaTb cnocobom 3aMeHbl NI0CKOCTEN NPOEKLNIA).
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7. OnpenenvTtb yron mexay nepeceKkatowmmmca NpaAMmbIMM m U
n (BpaLLaTb BOKPYT rOPU30HTA/IbHOM NPAMOMN).
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8. MNocTpOoUTb HaTypaNbHYIO BENNYMHY YETbIPeXyrosbHMNKa
ABCD (BpaLuaTb BOKpYr ¢poHTanbHOM NpAMON).
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9. OnpeaenuTb HaTypPaJIbHYIO BEIMYUNHY YI/1a MeXKAy NPAMON
AB v nnockocTbto o (m | | n) (Mcnonb3osaTh ToUKy A npamoii AB;
BpalllaTb BOKPYr ¢poHTanu).
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10. NMpeobpazosaTtb NJIOCKOCTb 06LLEro nonoxkeHus o (AABC)
BO QPOHTANbHO-NPOEUMPYIOLLYIO NIOCKOCTL (BpalLaTh BOKPYr
rOp130HTaIbHO A NpoeunpytoLLein ocu i).

,
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11. OnpepenuTb yron HaknoHa nnockoctu 3 (ADEF) k
$POHTaNbHOM NNOCKOCTM NPOEKLMIA (BpaLlaTb BOKPYrT
$pOHTaNbHO-NpOELMPYIOLLEN OCH ).

12. OnpefennTb HaTypasibHYIO BEAUYUHY Yria MexXay
naockoctammM o (m M n) n B (ABCD) (BpaLLaTe BOKpYr ropusoHTanu). 3a
BEPLUMHY AOMNOJHUTENBHOIO YA NPUHATL TOUKY M.

Tema 2. B3anMHoOe nepeceueHre IOBEPXHOCTEN
Crnoco6 BcnomoratesibHbIX CeKYLUMX MA0CKOCTeN. YacTHble
C/lyyam nepeceveHns NoBepxHoOCTei BToporo nopsaaka. Cnocob cdep.

NMpakmuveckaa paboma Ne2

Bpems Ha ebinosHeHue 3a0aHus — 8 4. (0®0)u 1 u. (3¢0)

Lene pabomei.

— 3aKpen/ieHne TeopeTYecKkoro matepuana no Teme

— 0TpaboTKa HaBblKa peLleHna NPaKTUYECKUX 3a4a4

— 0TpaboTKa HaBblKa BbINOJIHEHUA PAaCYETHO-TPadUUYECcKUX
pabor.

YcmHble 80Mpocsi 1o meme 3aHAMUS:

1. KaKkoe CBOWCTBO NpoeLMpYyHoLLEei NI0CKOCTU UCNO/b3YeTCs
NPV NOCTPOEHMM IMHUUN ee NepeceyeHuns C NOBEPXHOCTAMM
reoMeTpUYecKnx Ten?

2. OnuwuTe rpadmnyecKnin anropuT™M NOCTPOEHMUSA Ha YepTeke




TOYEK nepeceyeHna NPAMON C MOBEPXHOCTbIO.

3. Kako# cnocob npeobpa3oBaHMa YepTeKa MOMKET BObITb
NCMNO/Ib30BaH A4/1A NOCTPOEHUA IMHUM NepeceyeHns NoBEPXHOCTH
reoMeTPMYECKOro Tesa NA0CKOCTbIO 06LEero noaoxeHmna?

4. KakoBbl NpaBuaa NOCTPOEHUA NPOEKLMIA TOYEK Ha
NOBEPXHOCTAX reOMETPUYECKUX TeN?

5. Kak onpeaenntb paccTosHME OT TOYKM A0 NOBEPXHOCTU?

Mpakmuyeckoe 3a0aHuUe: pelueHne 3a4a4 No Teme 3aHATHA.

1. JoCTpoUTb rOPU3OHTANbHYIO NPOEKLMI0 NUPaMUAbI U
NOCTPOUTb HaTypa/ibHble BE/IMYMHbI CEYEHWNI ee NOBEPXHOCTU
nnockoctamm a (o) 1 B (By) (BpawaTts Bokpyr
dpOoHTaNbHO-NpoeunpyoLWmMX ocent il ni2).
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2. MoCTPOUTb TOUYKM NepeceyeHmns NPAMOoN m ¢ NOBEPXHOCTbIO
nupamuabl.

3. MNoCTPOUTb TOUKM NepeceyeHmns NPAMOoi N C NOBEPXHOCTLIO
Topouaa.




4. HaTu TOUKM NepeceyeHnsa NPAMo m o6LLEro NONOKEHUS C
JIMHENYaToM NOBEPXHOCTbIO HAK/IOHHOTO KOHYCa, UCMNO/b3ya ceyeHne
NOBEPXHOCTU KOHYCa BA0JIb 06pa3yroLMX NIOCKOCTbIO 06Lero
NoJIOXKEHMS.

—

o

5. HaliTu TouKM nepeceyeHna NPAMOI N 06LLEro NONOKEHUSA C
JIMHEMYaTON NOBEPXHOCTBLIO HAKIOHHOTO WWIMHAP, UCNONb3YA ceYeHune
NOBEPXHOCTM LMAMHAPA BAOb 06pasyoLmX NJIOCKOCTbIO 06Lwero
NOJNIOMKEHMUS.




6. [MOCTPOUTb HAaTypPaNbHYIO BEJIMYMHY CEYEHUA NMPaAMUAbI
nnockoctbioo, (AABC) 1 npoeKLMn TOMaHON IMHUN NepecedyeHns Ha
3aZlaHHbIX NPOEKUMAX NUPaMUIbI.
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7. Onpefenntb pacctosiHMe oT ToUYKKM K g0 NoBepXHOCTM wWwapa
(pewwnTtb AByms cnocobamm — 3ameHOIN NJIOCKOCTEN MPOEKLNIA K
BpaLL,eHMEeM BOKPYr rOPU30HTA/IbHO-NPOeLMpYLoLLel ocu i).
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YnpaxcHeHue Ne 6. lNepecevyeHne NOBEPXHOCTM M NPAMOM
06LLEro NON0XKEHMUA; NOCTPOEHME KacaTe/IbHOM MOCKOCTH

Mo 3agaHHbIM KOOpAUHATam Toyek (Tabn. 4) nocrtponTe
rpapuyeckoe ycnosue 3a4a4n—@OPOHTaNbHYIO U TOPUSOHTANbHYIO
NPOEKLMM reOMETPUYECKOro Tea 1 Npsamyto obero noaoxeHuna MN.

Tabnnua 4.

|I.I-).-l -
]
=

s

£

L™
=

-

el )

At

i

s
£
=

= | P

s

]

S o

3adaHue:




1. 3akntouunTe npAamyto MN Bo BCnomoraTenbHyo
NpoeLMpYyIOLLYIO NN0CKOCTb o (YKa3aHa Mo BapuaHTam) 1 nocTpoiTte
JINHUIO NepeceYyeHnsa NOBEePXHOCTU 334aHHOI0 reOMeTpMYEeCcKoro Tesa
CO BCMOMOTaTe/IbHOM MIOCKOCTbIO oL (BCE IMHUM MOCTPOEHUS OCTaBUTb
Ha yepTexe).

2. Onpepennte NCKoMble TOYKKU nepecedeHuns T u P npamon
MN ¢ NoBEPXHOCTbIO FEOMETPUYECKOTO TENA Ha NepeceyeHnm NPsSMoli
MN ¢ NOCTpOEHHOM NNHMEN NepeceyeHus.

3. B ogHOI U3 TOYEK NOCTPOITE K NOBEPXHOCTH
reoMeTpUYEeCcKOro Tesla KacaTenbHyk NAoCKocTb 3 (m M n).

4. Onpeaenvte OTHOCUTE/IbHYIO BUAMMOCTb NPAMON,
NOBEPXHOCTU M KacaTe/IbHOM NAOCKOCTH.

YnpaxHeHue BbiNoaHUTe Ha 6enoi bymare dopmata Ad u
odopmuTe no obpasLy.
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Pe3ynbmamom ycrneuwHo20 8bIMoAHeHUs NPaKmMu4ecKo2o
300aHUA ABNSAETCA NpeACTaBAeHHbIA OTYET O BbINO/IHEHHOM paboTe.

Mpakmuueckasa paboma Ne3

Llenb pabomei.

— 3aKpen/ieHne TeoPeTUYECKOro MaTepuana no Teme

— 0TpaboTKa HaBblKa peLleHMsa NPAKTUYECKUX 3a4ay

— 0TpaboTKa HaBblKa BbIMOJIHEHWA PacYeTHO-rpadUUecKmx
pabor.

YcmHsle 80npocel Mo meme 3aHAMUSA:

1. Y7o TaKkoe NnHMA NepeceyeHns NOBEPXHOCTEN?

2. N0 KaKMM IMHMAM NepeceKatoTcs rpaHHble MOBEPXHOCTN?

3. Mo KaKMM IMHUAM NepeceKaroTcs NoBEePXHOCTM BpaLeHnn?




4. Kakoli nopAagoK MMeeT KpMBasa IMHUA NepeceveHuns
NoBEPXHOCTEN BpaLLeHMA?

5. KaK cTpouTtca anHuA nepeceyeHns, ecnm obe NnoBePXHOCTU
npoeuupytome (1 YyacTHbI cnydair)?

6. KaK CTpoUTCA NMHMA NepeceyeHuns, ecin ogHA NOBEPXHOCTb
npoeumpytowas (21 4yacTHbIn cnyyan)?

7. Kakne noBepxHOCTU Ha3blBAtOTCA COOCHbIMU? KaKasa AnHuA
nepecevyeHuUs Nnosy4aeTcs, eciv NoOBEePXHOCTU BPaLLEeHNs COOCHbI (314
YaCTHbIN cyYai)?

8. B KaKom ciyyae nepeceyeHMA NOBEPXHOCTEN BPaLLEHUA 270
nopsaaKa MOXKHO NPUMeHUTL Teopemy . MoHka? CbopmynumpyiTe
Teopemy . MoH:Ka (4 YacTHbI ciyyait).

9. M3n0uTe CyLLHOCTb CNocoboB NOCTPOEHUA TNHUI
nepeceyeHma ¢ NMOMOLLbIO NOCPESHUKOB.

10. OnuwuTe 06U rpaduyuecknin anropuTm A0 NOCTPOEHUS
JINHUK NepeceYveHns NOBEePXHOCTEN C MOMOLLbIO NOCPEeAHMKOB.

11. Mepeuncamte cnocobbl NOCTPOEHMA ANHUM NEpPeCceYeHUs C
NOMOLLbIO MOCPEAHNKOB.

12. Kakue rpaduyeckme ycnosumsa A0NKHbl ObITb cObAOLEHDI
ONA NpUMeHeHUA cnocoba cekyLwmx NAocKocTen? cnocoba
KOHUEeHTpuYeckunx coep? Cnocoba aKcLEeHTpUYECKux chep?

13. OnuwuTe anropmuTM NOCTPOEHMA TNHUM NepeceyeHns
MHOTOrpaHHUKOB.

lMpakmuyveckoe 3a0aHuUe: pelleHne 3a4a4 No Teme 3aHATUA.

1. NocTponTb NPodUABbHYIO NPOEKLMIO KOMOBUHUPOBAHHOIO
reomeTpuyeckoro Tena (1 yacTHbIv ciyyaid).

2. MocTpouTb NPOoGUAbHYIO NPOEKLMI0 NOAOTo NOAYLMANHAPA C
Bblpe3om (111 yacTHbIl caydan).




3. MOCTPOUTb FOPU3OHTANbHYIO NPOEKLNIO KOMBUHUPOBAHHOTO
reomeTpuyeckoro Tena (11 YyacTHbli cnyyait).

4. [loCTPOUTb FOPMU30HTA/IbHYIO U MOCTPOUTL NPOPUIbHYIO
NPOEeKLUN KOMBMHMPOBAHHOTO FEOMETPUYECKOTO TeNa (nepeceyeHme
Tpex NoBepxHOCTel, 114 YacTHbIN cayyai).

2.lr= :|..rr

5. [lOCTPOUTb rOPU30HTaNIbHYIO MPOEKLMIO IMHUU NepeceyeHns
ABYX reOMeTpUYECKUX Ten (21 YacTHbIN cnyyait).
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6. 1O0CTPOUTb FOPM30OHTANIbHYIO MPOEKLUIO IMHUKN NepeceyeHunn
ABYX reoMeTpUYecKmx Ten (21 YacTHbIn cayyait).

7. LOCTPOUTb TOPU3OHTA/IbHYHO MPOEKLMIO IMHUMN NepeceyeHns
NoBEepPXHOCTEN ABYX FreOMETPUYECKMX Tes (2i YacCTHbIN cayyai).
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8. [locTpounTb Ha PPOHTANbHOM NPOEKL MM NNHUIO NepeceyeHnn
MHOTOrpaHHUKOB (1¢ YacTHbIV cny4yait) M 0bOPMUTbL OUYEPK NPOEKLMMN.

9. [loCcTpOUTb FOPU30HTANbHYIO MPOEKLUMIO IMHUN NepeceyeHuns
NOBEPXHOCTEN ABYX FTEOMETPUYECKMX TeN (OAHOCTOPOHHEE
KacaHuMe—2I1 YacTHbI ciydan).




10. JocTponTb AMHMK NepeceyeHmnsi COOCHbIX NOBEPXHOCTEN
(3% yacTHbIN cnyyan).
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11. MocTponTb PPOHTAIbHYIO MPOEKLUIO IMHUKN NepPeceyeHmnn

LUMAMHAPOB, ONUCAHHbIX BOKPYT cdepbl (puc. 11.11) (44 YacTHbIi
cny4ait; npuMeHnTb Teopemy . MoH:a).

&

Br’r’

\

>

f
/
/

J e

S N
LT .
%)

|
|
B
|
L
T
|
|

/| BnucanHas
/ |coepa

12. JocTtponTb GPOHTaNbHYIO NPOEKLMIO Wapa C




LUAMHOPUYECKUMM OTBEPCTUAMM (311 M 41 YacTHble cyyan).
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13. MocTpounTb GpPOoHTANbHYIO NPOEKLMIO IMHUKN NepeceyeHnn
unnaunHapa U v KoHyca K, onucaHHbIx BOKpyr cdepbl. OnpeaenmTb TOUKM
[ABOWHOrO COMPUKOCHOBEHMA (41 YaCTHbIN Cnyyat; NPUMEHUTb
Teopemy . MoH»Ka).
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14. MocTpounTb GPOHTANBbHYIO U FOPU3OHTAIbHYIO NPOEKLNN
JNIMHWUM NepecevYeHnsa NOBEPXHOCTEN FreOMETPUYECKUX TeN, ONMMCAHHbIX
BOKpYr cdepbl (ABOMHOE CONPUKOCHOBEHME, 411 YaCTHbIN caydaid;
NPUMeHUTb Teopemy . MoHKa).
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15. MocTpounTb FOPM30HTANbHYIO U NPOPUABbHYIO MPOEKLMN
JIMHWUM NepeceyYeHmns LUANHAPA U KOHYCa, ONMUCAaHHbIX BOKPYT cdhepbl
(mBoMHOE conpuKocHOBEHME, 4i1 YaCTHbIN CayYaid; NPUMEHUTb Teopemy
. MoHxa).

16. NocTpounTb GPOHTANIbHYIO U FOPU3OHTA/IbHYIO MPOEKLUU
JIMHUK NepeceYyeHna NOBEPXHOCTEN reOMETPUYECKUX TeN N 0POPMUTL
OYEepPKM NPOEKUMA (MPUMEHNTL CNOCcO6 BCNOMOraTesIbHbIX CEKYLUMX
naockocreit).




17. NocTpounTb GPOHTANbHYIO M FOPU3OHTA/bHYIO NPOEKUUU
JIMHUK NepeceyeHnsa NOBEPXHOCTEN reOMETPUYECKUX TN N OPOPMUTL

OYEePKM NPOEKUM (MPUMEHNTL CNOCco6 BCMOMOTraTe/IbHbIX CEKYLLMX
naockocrei).

18. NocTpounTb GPOHTAIbHYIO M FOPU3OHTA/IbHYIO NPOEKUUU
JIMHUW NepeceyeHns NOBEPXHOCTEN TOPOMAA U KOHyca M 0pOpMUTb
OYEPKM NPOEKUMIA (MPUMEHUTL CNOCO6 BCMOMOTraTe/IbHbIX CEKYLLMX
NIOCKOCTEN MK cnocob BpaLLeHUsa BOKPYr NPOeuMpYIoLLel ocu; ans
NOCTPOEHMSA NPOEKLUN BEPXHEN TOUKU IMHUM NepeceyeHuns
npeobpasoBaTb YepTex).




19. NocTpounTb GPOHTANBbHYIO M FOPU3OHTA/bHYIO NPOEKUUU
JIMHUK NepeceyeHnsa reoMeTpUUYEcKnX Ten u opopMUTb 0YEPKK
NpoeKkunit (NPUMeHNTbL CNocob KOHLEHTPUYECKUX cdep).

20. MocTponTb GPOHTANbHYIO M FOPU3OHTA/IbHYIO NPOEKLUUU
JIMHUK NepeceyeHna NOBEPXHOCTEN reOMETPUYECKUX TeN N 0POPMUTL
OYEepPKM NPOEKUMIA (MPUMEHNTL CNOCO6 KOHLEHTPUYECKUX cdhep).




21. MocTponTb GPOHTANbHYIO NPOEKLMIO IMHUKN NepeceyeHuns
NOBEPXHOCTEN reOMETPUYECKUX TEN U OPOPMUTL OYEPK NPOEKLMUN

(NnpmeHnTb cnocob KoHUEHTpUYecKnx coep).

22. MocTponTb GPOHTANbHYIO NPOEKLMIO IMHUKN NepeceyeHuns
31IMNTUYECKOrO UMAMHAPA C KPYrOBbIM KOHYCOM M 0POPMUTL OUYEPK
NpoeKumn (MPMMEHUTbL CNOCOH SKCLEHTPUYECKUX chep).
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23. MoCTpPOoUTb NPOEKLMM IMHUMN NepeceyeHmns NIoCKOCTeN o
(AABC)n 3 (ADEF) (npumeHWUTb cNOCO6 BCNOMOTraTe/IbHbIX CEKYLLMX

naockocreit).
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Pe3ynbmamom ycrnewHoz20 8bIrMoaHeHUs MPaKmu4ecKo2o
300aHUSA ABNAETCA NPeACTaB/IEHHbIN OTYET O BbINOJIHEHHOM paboTe.

Tema 3. Pa3zBepTka moBepxXHOCTEMN
MocTpoeHune pa3BepTKU NOBEPXHOCTU NPOCTEMLLINX
reomeTpunyeckux Ten. nOCTpOEHMe Pa3BEePTKU HAK/IOHHbIX
NPU3MaTUYECKUX, ULNTMHOPUYECKUX N KOHUYECKUX FIOBerHOCTeVI.
MocTpoeHue pasBepTKM NOBEPXHOCTU ChEpbI.

Mpakmuyeckaa paboma Ne5

Bpems Ha ebinonHeHue 3a0aHus — 2 4. (0®0)u 1 y. (300)

Lenb pabomei.

— 3aKpen/ieHne TeoPeTUYECKOro MaTepmnana no Teme

— 0TpaboTKa HaBblKa peLlleHnsa NPAKTUYECKUX 3aay

— 0TpaboTKa HaBblKa BbINOJIHEHMA PAacYeTHO-TPadUUecKmx
pabor.

YcmHsle 80npocel Mo meme 3aHAMUSA:

1. Y70 Ha3bIBalOT pa3BepPTKOM NOBEPXHOCTU?

2. Kakne noBepxHOCTM OTHOCATCA K Pa3BepTbiBAEMbIM?

3. Kakue cylectBytoT cnocobbl NOCTPOEeHUA pa3BepToK
rPaHHbIX NOBEPXHOCTEN?

4. HasoBuTe ycnoBmA NpMMeHeHUs cnocoba HoOpManbHOTro
ceyeHuA 1 cnocoba pacKaTkK 1A NOCTPOEHUA Pa3BEPTKM
NoBEPXHOCTEN NPU3MbI U LUAMHAPA.

5. Mepeuncnumte cnocobobl pasBepTKM NOBEPXHOCTEN NMPaMUAbI
M KOHyca.

6. Pa3BepTKM KaKMX NOBEPXHOCTEN MOMKHO MOCTPOUTbL TOYHO?
NpPUGAMKEHHO?

7. 470 TaKoe reoaesnyeckan AMHUA?

8. Kak nocTpouTb reogesnyeckyto IMHUIO Ha FeOMETPUYECKOM
NoBEpPXHOCTU?

Mpakmuyeckoe 3a0aHuUe: pelleHne 3a4a4 No Teme 3aHATUA.

1. MocTpouTb pa3BepTKy HOKOBOM NOBEPXHOCTM NPU3MbI
CNocobom HOPManbHOro ceveHus.
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2. MocTpounTtb pasBepTky AByxrpaHHoro yrna CAB cnocobom
pacKaTKN M MPOEKLUMN KPaTYaMLLEro paccToOAHNSA MeXKay TO4YKon M,
Nerkawen Ha rpaHu AB, u Toukoi N, nexkawen Ha rpaHm AC
(reopesnyeckyto MHUIO).
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3. [LlOCTPOUTb FOPU30OHTA/IbHYHO MPOEKLMIO YyCEYEHHOM

NMpPamuabl U NOCTPOUTL NOJIHYIO PAa3BEPTKY ee NOBEPXHOCTH (0T pebpa

SC).




4. NocTpouTb NON0BUHY Pa3BEPTKM HOKOBOI NOBEPXHOCTH
KOHYCa CO Cpe30M (ropU30HTa/IbHYIO NPOEKLUMIO He A0CTPanBaTh).
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5. NocTpounTb NONOBMHY pPa3BepTKM HOKOBOM NOBEPXHOCTU
31IMNTUYECKOro UMAMHAPA CNOCOBOM pacKaTKM.




Pe3ynbmamom ycriewHo20 8bIMosIHEHUA NPAKMuU4YecKko2o
3a0aHusA ABnAeTcA I'IpE,[],CT&BI'IEHHbIVI OTYET O BbINOJIHEHHOM pa60Te.

Tema 5. [Ipoek1iu ¢ YUCIOBBIMY OTMETKaMU

Touka. MNpaman. BsaumHoe nosoxKeHue ABYX NPAMbIX JIMHUIA.
MnockocTb. Mpsamas B NI10CKOCTU. B3anMHOe pacnonoxeHue apyx
naockocTei. BsaMmHoe nosiorKeHue Npsmort IMHUM U NJIOCKOCTHU.
MpoeKkumm Ten n noBepxHocTen. MepeceyeHne NOBEPXHOCTU
NA0CKOCTbI0. MepeceyeHne NPAMON IMHUN C NOBEPXHOCTbLIO. Mpumepbl
peLIEeHMA UHXKEHEPHbIX 33434 B MPOEKLUMAX C YACIOBbIMU OTMETKAMM.

Mpakmuyeckaa paboma Ne6

Bpems Ha ebinosiHeHue 3a0aHus — 2 4. (0®0)u 1 u. (3¢0)

Llenb pabomei.

— 3aKpen/ieHne TeopeTUYecKoro maTtepmnana no Teme

— 0oTpaboTKa HaBblKa peLlleHMsA NPaKTUYECKUX 3a4ay

—- 0TpaboTKa HaBblKa BbIMOJIHEHUA PacYETHO-TPadUUYECKUX
paborT.

YcmHobie 80npocel Mo meme 3aHAMUSA:

1. B uem pasnnume mexay nNaocKoi U NpPoCTPaHCTBEHHOM
KPMBbIMU AUHUAMWN?

2. KaK 06pasyloTca ULMAnHAPMUYECKasa U KOHUYECKaa BUHTOBbIE
ANHUN?

3. Kakne xapaKTepuCcTUKMN MMeeT UUANHApUYecKan BUHTOBasn
NNHNA?

4. Kak 0bpa3sytoTca KpuBble IMHENYaTble NOBEPXHOCTH
KoHOMAA, UMAMHAPOUAA, KOCOW MNNOCKOCTU, SNNMNTUYECKUX UMAMHAPA
M KOHyca?

5. Kak 0bpasytoTca BUHTOBbIE NOBEPXHOCTU MPAMOrO U KOCOro
re MKonaos?

lMpakmuyvecKkoe 3a0aHuUe: pelleHne 3a4a4 No Teme 3aHATUSA.

1. NocTponTb Ha NOBEPXHOCTM NPSIMOTO KPYroBoro LMAnHApa
npaByto BUHTOBYO INHUMIO (wWar — 12 KneTok).
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2. MocTpouUTb Ha NPOEKLMAX KOHYCA NPaBYH BUHTOBYIO IMHUIO
(war—12 kneToK).

3. locTponTb GPOHTA/IbHYIO MPOEKLMIO MPSAMOro resiMkomaa ¢
npaBoi BUHTOBOW HanpaBaatowen TMHNEN (Ha pUC. MOKa3aHbl
$poHTaNbHasA U NPodUAbHAA NPOEKUMN) N HEAOCTAOLME NPOEKLMM
ToueK K M N Ha NoBEepXHOCTM resinkomaa.
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4. NocTponTb GPOHTANIbHYIO NPOEKLMI0 KOCOTO IEBOTO
reankonaa no 3afaHHOMY YCI0BUIO (Ha pUC. MOKa3aHbl GpoHTaNbHaA U
npodubHan NPoeKLMM).

Q7T 2 i4 5 87T EEONTPUENEBYS

g1 234 56 788 000K LHENTSE

MocTponTb Ha NPodUNbHOM NPOEKLMN FreIMKONAA Er0 CeYeHne
NpodubHOM NIOCKOCTLIO O (Oy). MOCTPOUTbL PPOHTANBHYIO NPOEKLMIO
NHUK MN, nexalen Ha NOBEPXHOCTU resIMKonaa.

5. MocTpounTb GPOHTANbHYIO MPOEKLMIO IMHUKN NepeceyeHmnn
noBepxHOCTM unamHapouaa ¢ (m, n, B) [A] c
rOpPM30HTaNbHO-NPOELMPYIOLEN NAOCKOCTbIO o (o) (pUc. 6.5).

6. MOCTPOUTb FOPM30OHTAIbHYIO NPOEKLUMIO IMHWUU N, NeXKallein
Ha noBepxHOCTU KoHouAaa ¢ (a, b, B) [Al.
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7. NoctpounTtb I'OpMBOHTaJ'IbeIﬁ cnepn KOHWYeCKOM NnoBEPXHOCTU

¢ (S, m).

‘S‘.f.'

O

rr

F F
m OS

8. MNocTpounTb GPOHTANbHYIO NPOEKUMIO TMHUM CeYEHMA
3NIMNTUYECKOro UMANHAPA FOPU3OHTAIbHO-MPOELMpPYOLLEA
NIOCKOCTbIO 0Ly




HopMansHoe
COHERUE = FAAUNC

9. NocTpounTb GPOHTANbHBIN Cles LMANHOPUYECKOMN
nosepxHocTu ¢ (S, m).
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10. [locTpouTb ropMU30HTA/IbHYIO NPOEKLMIO KPUBOM INHUMK
1-2-3—-4-5, nerkalelt Ha 6OKOBOI NOBEPXHOCTU INNUNTUYECKOTO
uMAnHApa.




HopmadsHoe
CEYBHUE — 3AMUNC

Pe3ysnbmamom ycriewHo20 8bIM0osIHEHUA NPAKMUYecKo20
3a0aHusA ABnAeTcA I'IpE,[],CT&BI'IEHHbIVI OTYET O BbINO/IHEHHOM pa60Te.
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13. OnpegenuTb yron mexay naockoctamu o (AABC) n B
(EF] |L) (BpalLaTb BOKpYr ropnsoHTann). 3a BepnHy AONONHUTENLHOTO
yraa NpuHATb TOYKY K.
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14. OnpeaennTb paccTosaHue oT Toukn B ao npamoit AC (puc.
4.14) (ncnonb3oBaTb NJIOCKONAPAANENbHOE NepemeLLeHNE).

15. OnpefenvTb HaTypasbHYIO BEMYMHY NAOCKOCTH B (AKLM)
(puc. 4.15) cnocobom nnockonapaniesnbHOro nepemeLLeHus.
Pe3yanbmamom ycrnewHoz2o 8bINoAHEHUSA MPAKMuUYecKo2o 3a0aHuUSA
ABNSAETCA NPeACTaBAEHHbIN OTYET O BbINOJIHEHHOM paborTe.

Tema 6. OCHOBHBIE IT0JIOKEHUS 110 BBHIMIOJTHEHHUIO TOPHBIX
yepTeKeu.

Buabl 1 0COBEHHOCTU rOpPHbIX YepTexKein. MeToabl n3o6parkeHus
FOPHbIX O6BEKTOB. MPUHUMMBI N306pPaAKEHNA TOPHBIX OOBLEKTOB U WX
3/1IEMEHTOB B MPSAMOYrO/IbHbIX Mpoekumax. OdopmaeHne TropHbIX
yepTexkeh. OcobeHHOCTM 0dopMIEHNA MAPKLLENAEPCKUX NAAHLIETOB.
LlBeToBOEe TOHMpPOBAHME TOPHbIX YepTexkei. YcnoBHble 0603HaYeHUs
MaTepuanoB, TOPHbIX MOPOL M MOME3HbIX WMCKOMaembiX. YCAOBHble
3HaKM.

NMpakmuyeckaa paboma Ne7 OgpopmneHue 20pHbIX Yepmexceli

Lene pabomei.

— 3aKpen/JieHne TeopeTUYeCcKoro Mmatepmana no Teme

— 0TpaboTKa HaBblKa peLleHMsa NPAKTUYECKUX 3a4ay

— 0TpPaboTKa HaBblKa BbIMOJIHEHWA PAacYeTHO-rpadUUecKmx

pabor.

YcmHsle 80npocel Mo meme 3aHAMUSA:

1. HasoBuTe 0COH6EHHOCTM FOpPHbIX YepTeKEN.

2. Kakue npumeHATCca MeToAbl M306paXKeHUA rOPHbIX
06beKToB.

3. Ha3o0BMTe OCHOBHblE NPUHLUMMNbI N306paKEHMA TOPHbIX




06BEKTOB M UX 3/1IEMEHTOB B MPAMOYTO/IbHbIX MPOEKLUSIX.
4. Kak 0popmAatoTcsa ropHble YEPTEXKM.
5. HaszosuTe 0cobeHHOCTM 0POPMAEHUA MAPKLLENLEPCKMX
NAaHLWeTOoB..
6. [1na Kakux uenen NnpuMeHseTca LBeToBOe TOHMPOBaHMe
TOPHbIX YepTeXKeN.
7. Kak 0603HavatoTcs matepuasbl, FOpHble NOPOoAbl U
nosie3Hble UCKoMaeMble.
Mpakmuyeckoe 3a0aHuUe (Ha OCHOBE UCXOAHbIX AaHHbIX):
® OLEHUTH ITOJIHOTY UCXOAHBIX JAHHBIX;
® BBIJCIHUTH JaHHBIC JJIsi TOCTPOCHUE TOPHOTO OOBEKTA;
® [POU3BECTU MOCTPOCHHE TOPHOTO OOBEKTa Ha JIUCTE
Oymaruy;
® [IPOAHAIU3UPOBATH [IPaBUILHOCTH BBIIIOJIHEHU S
yeprexka, cornacHo Hopm ECK/I.
Pezynomamom ycrnewmHoz20 8bIMoAHeHUs [PaKmMu4YecKoao
3000HUA CYMUTAETCA YMEHMe CTyAeHTa npousBoanTb odopmieHme
TOPHbIX YepTerKe.

Tema 7. YepTerku noa3eMHbIX FOpHbIX BbIpaboToK

OcHoBHble cBegeHUsA 06 N306parkeHnn 1 0603HaYEHUAX
NoA3eMHbIX FOPHbIX BbIPAabOTOK. M1aHbl, BEPTUKANbHbIE NPOEKL MM,
rOpPM30HTa/IbHbIE U BEPTMKA/IbHbIE Pa3pesbl U CEYEHUA FOPHbIX
BblpaboTOK. M306pakeHne HaKJIOHHOIo ceyeHun (paspesa) ropHbIx
BbIPabOTOK Ha BEPTMKA/IbHYIO M TOPU3OHTA/IbHYHO NJIOCKOCTU
npoekunin. M3obparkeHne ropHbIX BbIpaboTOK Ha HaK/OHHYO
NIOCKOCTb NPOEKLMI. YTeHne NNaHOB ropHbIX PaboT. YCNOBHbIE 3HAKM
1 0603HaYEHMA Ha YepTerKax NoA3eMHbIX FOPHbIX PaboT. OCHOBHblE
BMAbI YepTeXKel NoA3eMHbIX FOpPHbIX paboT.

Mpakmuyeckaa paboma Ne8 I [naHbl, 6epmuKkaibHble
npoexuuu, 20pu3oHmMa/vHsvle U 6eEPpMUKA/IbHblE DA3PE3bl,
CceHeHUA 2OPHbLX 6blpa60mOK
Lenb pabomei.
— 3aKpenseHne TeopeTnYecKoro matepmana no teme
— 0TpaboTKa HaBblKa peLleHnA NPAKTUYECKUX 3aau
— 0TpaboTKa HaBblKa BbIMOJIHEHMA PacYeTHO-rpadUUecKmx
pabor.

YcmHeblie gornpocsl No meme 3aHAMUA:

1. Has3oBWTe OCHOBHble cBegeHUA 06 WU300paKeHUn u
0603HaYeHUAX NOA3EMHbIX FOPHbIX BbIPabOTOK.

2. OcHoBHble  onpegeneHva:  NAaHbI, BEpPTUKa/NbHblE
NPOEKUUM, TOPU30HTA/IbHbIE U BEPTUKa/IbHble paspesbl U
CeYyeHuUs ropHbIX BbIPaboTOK.

3. Kakum obpasom npoussBoanTcA nsobpaxkeHue
HaK/IOHHOIO ceyeHun (paspesa) ropHbix BbIPAabOTOK Ha
BEPTUKAJIbHYIO U FTOPU3OHTA/IbHYHO MJIOCKOCTU MPOEKLUNA.
MN306parkeHne TOPHbIX BbIPAOOTOK HA  HAKNOHHYIO
NJ0CKOCTb NPOEKLMIA. YTeHne NNaHOB ropHbIX pPaborT.

4. HaHeceHMe yCNOBHbIX 3HakoB W 0603HaYeHWA Ha
yepTexkax NoA3eMHbIX FOPHbIX PaboT.

5. HasoBuUTe OCHOBHblE BUAbI YepTeXKen NoA3EMHbIX FTOPHbIX
pabor.




lMpakmuyveckoe 3a0aHUe (Ha OCHOBE UCXOAHbIX AAHHbIX):

® OLECHUTH NOJHOTY UCXOJHBIX TAHHBIX;

® BBICIUTH JaHHbIE JUIsI  IOCTPOEHUS  TOPHOM
BBIPAOOTKH;

® TPOU3BECTU MOCTPOCHUE TOPHOU BHIPAOOTKH HA JIUCTE
Oymaruy;

® [IPOAHANM3UPOBATH  IPABWIBHOCTb  BBIITOJIHEHUS
yepTexka, cornacHo Hopm ECKJI.

Pesysemamom ycriewHo20 BbIMOAHEHUA MPAKMUYECKo20
3000HUA CYATAeTCA YMEHWe CTYAEeHTa MpPOW3BOAUTL MOCTPOEHME
ropHoM BblpaboTKu.

Tema 8. TopHO-CTpOUTE/IbHbIE YepTeKHU

OCHOBHble CBEAEHMA O TOPHO-CTPOMUTE/NIbHBLIX YepTerkax.
YepTeXkn y3N0B CTPOUTE/NbHLIX KOHCTPYKLMA W TOPHbIX BblpaboToK,
3aKpenneHHbIX KenesobeToHOM. YepTerKM Y3/10B  METANNIUYECKMX
CTPOUTENbHbIX KOHCTPYKLMIA U METaNIMYECKUX Kpenel. YepTexkn y3nos
AEPEBAHHBIX KOHCTPYKUMA M AepeBAHHbIX Kpenel. Obuwue yepTerku
30aHMA U MOBEPXHOCTHbIX COOPY:KeHWW. [locTpoeHue  IMHUM
COMPAXEHMUI FOPHbIX BbIPabOTOK.

Mpakmuyeckas paboma Ne9 [ OpHO-CMpoumenvHbule Hepmedcu

Lenb pabomei.

— 3aKpen/sieHne TeOPETUYECKOrO MaTepumana no Teme

— 0TpaboTKa HaBblKa peLlleHnA NPAKTUYECKUX 3aay

— 0TpaboTKa HaBblKa BbINOJIHEHMA PAacYeTHO-TpadUUecKmx

pabor.

YcmHsle onpocel mo meme 3aHAMUA:

1. Kakue OCHOBHble CBeAeHMA O TOPHO-CTPOUTENbHbIX
yepTexKax Bbl 3HaeTe.

2. Kak odopmnaloTca  4yepTexuM  y310B  CTPOUTE/bHbIX
KOHCTPYKLMA M TOPHbIX BbIpabOTOK, 3aKpensieHHbIX
)enesobeToHOM.

3. MMpuHUMNbI NOCTPOEHUA YepTeKel Y3/N0B METaNIMYECKMX
CTPOUTENbHbIX KOHCTPYKLMIA UM METaNINYECcKUX Kpenew,
Y3/10B AepeBAHHbIX KOHCTPYKLMIA U AepeBAHHbIX Kpenei.

4. Mopagok odopmaeHUs obuwux uYepTexken 34aHUA U
NMOBEPXHOCTHbIX COOPYXKEHUN.

lMpakmuyeckoe 3a0aHuUe (Ha OCHOBE UCXOAHbIX AlaHHbIX):

® OIICHUTH MOJHOTY UCXOTHBIX JTAHHBIX;

® BBIJICIUTH JTaHHbIE JUIs MOCTPOCHUS
TOPHO-CTPOUTEIHHOTO O0BEKTA;

® MPOM3BECTH  TOCTPOEHHE  TOPHO-CTPOUTEIHHOIO
o0bekTa Ha Jucte Oymaru;

® [IPOAHAIM3UPOBATh  TMPABWIBHOCTH  BBINOJHEHUS
yepTexa, corsiacio Hopm ECKJI.

Pe3ynbmam0/v| ycrnewHoO20 8bIMNO/AHEHUA MPAaKmMu4YecKoz2o
3000HUA cYyuTaeTcA ymeHune CTygeHTa npousBoguTb MNOCTPOeHue
FTOPHO-CTPOUTENIbHOTO obbekTa.

Tema 9. HarnaaHble n3o6paxkeHns ropHbix BbipaboToK




O6wme nonoxkeHus. MNocTpoeHne HarnAgHbIX NPOEKLU
meToaom apPUHHbIX NpeobpaszoBaHNt. AKCOHOMETPUA FOPHbIX
BblpaboTOK. NoCTpoeHMA cTaHAAPTHON aKCOHOMETPUN METOI0M
addUHHbIX Npeobpa3oBaHMit. BeKTOPHbIN MeToa M306parKeHMs ropHbIX
BbipaboToK. Cnocob HenocpeacTBEHHOIO Nepexoaa oT NPoeKLU M ¢
YMCNOBLIMW OTMETKAMU K HarNaaHbIM n30bpaxeHuam. MexaHusaums
NOCTPOEHMA HarNAAHbIX M306parKeHUn FOPHO-reoN0rMYecKmX
06bEKTOB.

Mpakmuyeckas paboma Ne10 A¢purHble npoexyuu
Lens pabomei.
— 3aKpen/ieHne TeopeTUYecKoro maTtepmana no Teme
— 0TpaboTKa HaBblKa peLleHMsa NPaKTUYECKUX 3a4ay
—- 0TpaboTKa HaBblKa BbIMOJIHEHWA PacYeTHO-TPadUYEeCcKUX
pabor.
YcmHeie 8onpockl o meme 3aHAMUA:

1. Hasosute ob6wMe MNONOKEHWA NPU  NOCTPOEHUMU
HarNAgHbIX NpoeKLni MEeToA0M APOOUHHbBIX
npeobpasoBaHuUN.

2. Kak noKasblBaeTca akCOHOMETPUSA FOPHbIX BbIPabOTOK.

3. OcHOBHble  MPUHLMMbI  MOCTPOEHUA  CTaHAAPTHOWM
aKCOHOMETPUKN meToa0oM adpPUHHbBIX NpeobpasoBaHUNA.

4. B KaKuMX CAyyanax MPUMEHAETCA BEKTOPHbIM MeToZ,
N300parkeHUs ropHbIX BbIPabOTOK.

Mpakmuyeckoe 3a0aHue (Ha OCHOBE UCXOAHbIX AAHHbIX):

® OLIEHUTH NOJTHOTY UCXOJIHBIX JaHHBIX;

® BBICIUTH JaHHbIE [UIi HOCTpPOoeHHsS ad(HUHHBIX
MPOEKINI FTOPHBIX BEIPAaOOTOK;

® [POM3BECTH TNOCTpOe€HHE AaPPUHHBIX MPOEKIUHN
TOPHBIX BBIPAOOTOK HA JIUCTE OyMaru;

e [POaHAJIN3UPOBATh  NPABWIBHOCTH  BBIIOJIHEHUS
yeprexa, cornmacHo Hopm ECK/I.

Pe3ynemamom  ycrnewHoz20 BbIMOAHEHUsA MPAKMUYECKO20
3000HUA CYWTAETCA YMEHWEe CTyZeHTa MpPOU3BOAWTL MOCTPOEHME
adOUHHbIX NPOEKLMIA FOPHbIX BbIPabOTOK.

Tema 10. KOMNNEKTHOCTb M MHAEKCALUA FTOPHbIX YepTexeit

KoMnnekTHOCTb M MHAeKcauua  4vepTexei.  Yeptexu
TexHMYecKoro npoekTa TrOpHoOro npeanpuatna.  KoMMAeKTHOCTb
MapKLLenaepcKo-reoIormyecknx yepTerkei. KomnneKTHOCTb
3KCNyaTaLMOHHO-TEXHOIOTMYECKUX YEPTEXKEN.

Mpakmuyeckasa paboma Ne11l KomnaekxmHocmb u uHOeKcauuﬂ
20pHbIX Uepmedicell

Lens pabomel.

— 3aKpen/ieHne TeoPEeTUYECKOro MaTepunana no Teme

— 0TpaboTKa HaBblKa peLleHMA NPAKTUYECKUX 3a4ay

— 0TpaboTKa HaBblKa BbIMOJIHEHWA PacYeTHO-rpadUUYecKmx
pabor.

YcmHesle 8onpocel no meme 3aHAMUA:

1. TMpaBuna KOMNAEKTHOCTU U MHAEKCALMU YEePTEKEN.

2. OcHoBHble NPUHLMNBI odopmneHns yepTexei

TexHMYeCcKoro NPOEKTa rOPHOro NPeAnPUATHUA.




3. HasoBuUTe KOMMNAEKTHOCTb MapKLIEAePCKO-Fe00rMYECKMX
yepTexe " 3KCNAYaTaUMOHHO-TEXHOOTUYECKUX
yepTerKen.

Mpakmuyeckoe 3a0aHuUe (Ha OCHOBE UCXOAHbIX laHHbIX):

® OILICHUTH IIOJHOTY UCXOJHBIX JAHHBIX;

e BBUICINUTH JAHHBIE JUI  MHJEKCAlMM  TOPHBIX
YepTeKeH;

® IIPOM3BECTU MHAEKCALMIO TOPHBIX YEPTEIKEH;

® IIPOAHANM3UPOBATH  IIPABUJIBHOCTH  BBIITOJIHEHUS
yepTexa, cornacHo Hopm ECK/I.
Pe3ynemamom ycrewHoz0 8bIMonHeHUA NPaKmMuYecKo20 3a0aHUA
CUMTaEeTCA YMEHMe CTyieHTa KOMM/IEKTOBATb U MPOU3BOANTb
MHAEKCALMIO TOPHBIX YepTEXKeN.

6) Mopaaok nposeaeHNAa NPOMEXKYTOUHOM aTTecTaunm, NOKasaTenn u KpUTepmumn oLeHUBaHUA:

MpomeskyToyHana aTTecTauma No gucunnanHe «MHkeHepHas U KoMNbloTepHana rpaduka»
BK/IOYAET TEOPETMYECKME BOMPOCHI, NO3BOIAOWME OLEHUTb YPOBEHb YCBOEHMA 0OYyYaroLWmMmMmncA
3HaHWI, U NPaKTUYECKME 3a[aHUA, BbiABAAOLWME cTeNeHb CPOPMUPOBAHHOCTM YMEHWUI U BAaAEHWN,
nposoaunTcA B Gopme 3K3amMeHa.

Hepeltenb meopemu4uecKux 6onpocos 0/151 NOO20MOBKU K IK3AMEHY .

1.MHXeHepHbI aHaNM3 UCXOLHbIX AAaHHbIX U YTOYHEHME 33434M Ha NPOEKTMPOBaHME.
2.[TOUCK TEXHMYECKOro peLlleHna 3aa4m Ha NpoeKTUpoBaHuUe.

3.31anbl MoAeNMpoBaHuUA B npouecce co3agaHna TO.

4.T10 KaKMM HanpaBAEHUAM OCYLLLECTBIAETCA OLLEHKA pPe3y/1IbTaTOB NPOEKTUPOBAHUA?
5.3Tanbl pa3paboTKN KOHCTPYKTOPCKOM AOKYMEHTALUMN.

6.Kakune Buabl oMBOK MOryT BOSHUKHYTb NPU NPOEKTUPOBaHUE HOBbIX TO?

7.MeToamMKa BblABAEHMA KOHCTPYKTOPCKUX OLIMOOK Npu NpoBepKe pabounx yepterkeit MexaHM3MOB
nysnos TO.

8.Mcnonb3oBaHMe CTPYKTYPHO-GYHKLMOHAIbHOTO aHaM3a A/1a OLEeHKM BblIOPaHHOM
KOHCTPYKTUBHOW CXEMbI.

9.MeToauKa BblABNEHUA U YCTPaHEHWNA NPUYNH BOSHUKHOBEHNA OTKAa30B.

10.ABTOPCKMIA Hag30p 32 U3TOTOBIEHMEM OMbITHOrO 0bpasua cosgasaemoro TO.

11.KakoBa uenb TEXHUKO-IKOHOMMYECKOTo obocHoBaHuA?

12.4710 paccmaTpuBaeTca B Ka4yecTse aHanora 4/1s CPaBHEHUA B TEXHUKO- 3KOHOMUYECKOM
o60cHOBaHMKM pa3paboTKM M NPOM3BOACTBA MUKPOINEKTPOHHON TEXHUKN?




13.470 OTHOCKTCA K KOHCTPYKTOPCKUM XapaKTEPUCTUKAM UHMKEHEPHOM Pa3paboTKun?
14.470 OTHOCUTCA K KCMIYATALMOHHbBIM XapPaKTEPUCTUKAM UHMKEHEPHOM pa3paboTKn?
15.KaKkne nokasaTenn HazHa4Ye€HMA BaM U3BECTHbI?

16.Kakne nokasaTenn TEXHONOMMYHOCTU UCMONb3YHOTCA B OLLEHKE MHMKEHEPHOTO pelleHns?

17.KaKkue nokasaTtenM KayecTBa pacCMaTPUBALOTCA B TEXHUKO-3KOHOMMUYECKOM 060CHOBAHMM
WHKEHEPHbIX peleHnin?

18.C KaKol uenbto onpeaensercs NpoAo/KUTENbHOCTb PaboT No NPOEKTUPOBAHMIO U pa3paboTke
npubopa (ycrpoiictaa)?

19.4Y70 BK/tOUYaETCA B NO/HYIO cebecToMmocTb pa3paboTku npmubopa (ycTpoictea)?

20.Kakue cTpaTternm ueHoobpasoBaHMA BamM U3BECTHbI?

MokKasaTtenu n KPUTepun oL eHMBaAHUA IK3amMeHa:

— Ha OLEeHKY «OTAMYHO» (5 6annoB) — obyyatoWwmincs 4eMOHCTPUPYET BbICOKUIA YPOBEHb
CcPOPMMPOBAHHOCTU KOMMETEHLNI, BCECTOPOHHEE, CUCTEMATUYECKOE U INyboKoe 3HaHMe yyebHoro
maTtepuana, ceob604HO ONepUpPyeT 3HaAHNAMM, YMEHMAMM, NMPUMEHAET NX B CUTYaLMAX NOBbILLIEHHOM

CNNOXHOCTMU.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmica 4EMOHCTPUPYET CPEAHUI YPOBEHD
cPOpPMMPOBAHHOCTM KOMMETEHLMIA: OCHOBHbIE 3HAHUSA, YMEHWA OCBOEHbI, HO AOMYCKAOTCA
He3HauyuTeIbHble OWNBKKU, HETOYHOCTM.

— Ha OLUEHKY «yA0BAeTBOpUTENbHOY (3 6anna) — obydalowmincs 4eMOHCTPUPYET NOPOroBbIN YPOBEHb
cHOPMMPOBAHHOCTM KOMMETEHLMIA: B XOA4E KOHTPO/IbHbIX MEPONPUATUI LOMNYCKAOTCA OLMBKM,
NPOABAAETCA OTCYTCTBMUE OTAE/bHbIX 3HAHUM.

— Ha OLUEHKY KHeyA0BNeTBOPUTENbHOY (2 6anna) — obyyaloWwmninca 4emoHCTPUPYeT 3HaHMUA He Bonee
20% TeopeTUYeCcKoro maTepmana, 4ONYCKAET CYLLECTBEHHbIE OLLIUOKM.

— Ha OLEeHKy «HeyaoBneTBoOpUTEeNbHO» (1 6ann) — obyyatowminca He MOXKET NOKa3aTb 3HAHMA Ha YPOBHE
BOCMpPOU3BeAeHNA U 06bACHEHUA MHPOPMALUM.



