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JIucr akryasm3auuu padoueil mporpaMmmbl

Pabouas mporpamma repecMoTpeHa, o0cyxkieHa u oxobpena uist peanusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceaHuu kadeapsl ['OpHBIX MalH ¥ TPAHCIIOPTHO-TEXHOJIOTUIECKH X

[IpoTokom ot 20 1. Ne

3aB. xadeapoit AM. Maxutos

Pabouas mporpamma mepecMoTpeHa, o0Cyx ieHa U oo0pera uist peanusanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceiaHuu kKadeapsl ['OpHBIX MalMH ¥ TPAHCIIOPTHO-TEXHOJIOTUYECKH X

[IpoTokom ot 20 1. Ne

3aB. xadeapoit AM. MaxuTos

Pabouas mporpamMma nepecMoTpeHa, 00Cyx ieHa U o1o0peHa Jutst peanuzanuu B 2025 - 2026
y4eOHOM roy Ha 3aceiaHuu Kadeapsl ['OpHBIX MalMH ¥ TPAHCIIOPTHO-TEXHOJIOTUYESCKH X

[Ipotokom ot 20 . Ne
3aB. kadeapoit A.M. MaxuToB

Pabouas mporpamma nmepecMoTpeHa, o0CykAeHa 1 o100peHa juist peanu3anuu B 2026 - 2027
y4eOHOM Tofy Ha 3acelaHuu KadeaApsl [ OpHBIX MAIIMH W TPAHCIOPTHO-TEXHOIOTHYESCKU X

[Iporokon ot 20 . N
3aB. kadeapoit A.M. MaxuToB

PaGouas mporpamma nepecMoTpeHa, o0CyxieHa U oo0pena uist peanusanuu B 2027 - 2028
y4eOHOM Tofy Ha 3acelaHuu Kadeapsl [ OpHBIX MAIIMH W TPAHCIOPTHO-TEXHOJIOTHICCKU X

[Ipotokomor 20 . Ne
3aB. kadeapoit AM. MaxuTtoB




1 ey ocBoeHNs TUCHUILIUHBI (MOTYJIs1)

Llenbl0 AUCUMIUIMHBI SBIISETCS W3Y4EHUE MPOCTPAHCTBEHHBIX (OPM U pa3BUTHE
WH)KEHEPHO-TEOMETPUYCCKOTO MBINIUICHUS Ha OCHOBE TIpadMuecKWX MOJeNIeld IPOCTPaHCTBA,
crioco0oB moJTydeHust rpaduIecKuxX Mojieiel MPOCTPAHCTBA METOAAMH MTPOCIIUPOBAHUS, a TAKKE
YMEHHE pellaTh Ha ATUX TpadUuecKuX MOENAX TEeXHUYECKHE BOMPOCHI, BO3HUKAIOIME B
MpoIecce TMPOCKTUPOBAHUS W KOHCTPYMPOBAHHS TE€OMETPUYECKMX HMHTEPIpETaluil U
MPOCTPAHCTBEHHBIX TOCTPOECHUH 0OBEKTOB TOPHOHN MPOMBIIIICHHOCTH

2 MecTo AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe bHOM NPOr paMMbl

HucuunivHa MHXkeHepHas U KOMIBIOTEpHas rpaguka BXOIUT B 00s3aTEIbyI0 4YacTb
y4eOHOro Mj1aHa 00pa3oBaTeNbHON TPOrPAMMBI.

JUiss  W3ydeHWsT  JAMCUMIUIMHBI ~ HEOOXOMUMBI  3HAHHMS  (YMEHHs,  BIIQJCHUA),
c(opMUPOBAHHBIE B PE3YIIbTATE U3YUEHUS TUCLUIUIMH/ IPAKTUK:

Beicmas maTematnka

NHpopManinoHHbIE TEXHOIOTHHI

HaueprarenbHast reomerpus

3HaHus (YMEHUS, BIAJCHUS), IOJIy4YEHHbIE IPU M3YyYEHUM JaHHOMN NMCLUIIIMHBI OymayT
HEOOXOAMMBI /ISl U3y4E€HUS AUCLHUIIINH/TIPAKTUK:

Opranusanus IOCTYIHON Cpelibl Ha TPAHCIIOPTE

[Tyrtu cooO1ieHNs 1 OCHOBBI TPOEKTUPOBAHUS TPAHCIIOPTHBIX KOMM YHUKAILIUH

[TpoexTHas AeATENbHOCTh

VYCTpoiCTBO M 3KCILTyaTalusi aBTOMOOMIJIBHOTO MOJIBU)KHOTO COCTaBa

Texunueckue cpencra obecrieueHus: 0€30MaCHOCTH ABUKEHUS Ha JKEJIE€3HOI0POKHOM
TpaHCIOpTE

BeinonHeHue 1 3a1MTa BHITYCKHOM KBaiH(u KallMOHHON paboThI

IloaroroBka k caaue U caya rocyqapCTBEHHOIO DK3aMEHa

[Ipon3BoacTBEHHAA - IPEIUIIIIOMHAs PAKTUKA

3 KomneTeHuuu ody4aromerocs, ¢popMmupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMITHHBI (MOYJIs1) ¥ IJIAHUPYeMble pPe3yJbTaThl 00y4e HUsl

B pesynbprare ocBoeHHs IUCHUIUIMHBI (Momynsi) «VIH>KeHepHass U KOMIIbIOTEpHAs
rpaduka» oOydarommiics HoKeH 001a1aTh CIEYIO IMMHA KOMIETEHIUSIMU :

Kon nnaukaropa Nuaukatop JOCTHIKEHUS KOMIIETEHIINU

OIIK-1 CnocobeH pemarb HHXEHEPHBIE 3aJadyd B MPO(EeCCHOHATBHON NESATENBHOCTH C
UCIIOJIb30BAHMEM METOJIOB €CTECTBEHHBIX HayK, MATEMaTHYE€CKOTO aHAJIN3a U MOJCITUPOBAHHUS

OIIK-1.1 Bnageer HaBbIKAaMH UCIIOJIB30BAHHUS COBPEMEHHBIX WHOOPMAIIMOHHBIX
TEXHOJOTMH  JUIi TOBBILEHUS KBaIM(UKauu  npodeccuoHaIbHON
JIESITETbHOCTU

OIIK-1.2 [IpumenseTr MareMaTHdyeckue W €CTECTBEHHOHAy4YHbIE 3HAHHUS B
po(heCCUOHANBHOM 1eSTETbHOCTH

OIIK-1.3 Mogenupyer mporecchl (yHKIMOHUPOBAHHUS CHCTEM ITPOMBIITICHHOTO
TpaHCIOpTa JUIsl PEHICHHUs] KOHKPETHBI X HHKEHEPHBIX 3374




4. CTpyKTypa, 00 M M COAep:KaHue TUCIUIIHHBI (MOXYJIA)
OO0mast TpyA0eMKOCTh AUMCHMIUIMHBI cocTaBiseT 3 3a4eTHhIX eauHul] 108 akan. yaco, B TOM
qHClIe:
— KOHTakTHas pabdota — 54,15 akan. yacos:
— aynutopHas — 51 akaj. 4acos;
— BHeayauTopHas — 3,15 akaj. 4acos;
— camocTtosaTenabHas pabora — 18,15 akan. yacos;
— B (popMe npaKTHUYecKol moaAroToBku — 0 akas. yac;
— IIOJITOTOBKA K dK3aMeHy — 35,7 akaJ. Jac

dopma aTTecTaluu - SK3aMEH

AynuropHas § s ®opma
| KoHTakTHas |2 § Bux TEKYIIETO «
Paznen/ rema § , pabora . E 2| camocTositenp |  KOHTPOIIA KOMHOeI"[FeH
JUCHUTLIMHEI 3 a g et HOM ycreBaemMocT i
0| Jle 5. | TPaKT. S é paGoThI U " I
K. 3aH. |3 ® MPOMEKYTOU
3a O 9 s
1. Beenenmue. OCHOBHBIE
1.
1.1 TIlpemmer wu MeTox IIpopaboTka
HayepTaTeNbHOIl TeoMeTpuH, JICKIIHOHHOTO
WHXEHEPHOH U Mar€puaia,
KOMITBIOTEPHOM rpaduKu. CAMOCTOATCNIb
l'ocymapcTBenHas  cucrema HOC M3Y4CHHC | [Tq nuB UM TyalTh
CTaHIapTU3ALUU. y4eOHOi# 1 HOE
TpeboBanus, Hay4HO cobeceroBan
NIPEABABIISIEMBIE Kol q 2 1 JIUTEPATYPBL He.
KOHCTPYKTOPCKOM 2.Iowck |y ppBumyans
JOKYMEHTAIIHH, AOIOTHHUTCIIB HOE
oopMIICHUTO YepTexen, HOU coo01meHmne
BBITIOJIHEHUIO U300pakeHHi MHGOPMALNH | ya sansTHH
cranaapramu ECK/[:T'OCTor 10 TeMC
2301-2307-68.  Kareropuu (pabora ¢
M300paKeHU: BUIBI, Oubmorpadu
paspesbl, ceueHust 1€C KuM
MaTepraIamH,

Hroro mo paszmeny 1 2 1
2. Meroapl mpeoOpa3oBaHUs]




1

[IpopaboTka
JIEKITUOHHOTO
2.1 Merton 3aMEHBI Marepuaia,
IIJIOCKOCTEN MPOEKIUH. CaMOCTOATEIIb
Meron BpallieHusT BOKpPYT HOC€ U3Yy4CHUC |[THnuBU Tyansb
ocH, MIEePIIEH AU KYISIPHON yaeOHoii n HOE
MJIOCKOCTH MPOEKIUH. HayqHO cobecemoBan
Bpamenue BOkpyr ocwu, JTUTEPATYPhI ue.
MapalieNnbHOH  TIOCKOCTH 2.Ilouck  |MuamBumyans
NpoeKuuii. Bpamenue BOKpyr AOIIOTTHUTEIb HOE
cliefla TUIOCKOCTH. PereHue HOH coo0IIeHNE
METPUYECKHX 3ajaq MHGOPMALINHY | Ha 3aHSTHH
MeToJaMH  TIpeoOpa30oBaHMS 110 TeMe
yeprexka. (pabora ¢
oubmmorpadu
4Yec KUM
MaTepHaTaMH,
Hroro no paszneny
3. BzaumHOe  mepecedeHHE
napenvioacreii
1.
ITpopaboTka
JIEKIIUOHHOTO
Matcpuana, |liunuBuayanb
CaMOCTOSITEINb HOE
HOC U3YICHHC | cobecemoBan
3.1 Cmoco6 y4eOHOI 1 ue.
BCIIOMOTATENbHBIX CEKYyLIMX Hay4HO NunuBunyans
IIJIOCKOCTEH. YacT-HBIC JATEPATYPhI HOE
ClIy4au IepeCceUCHUs 2.Tlonck CoO00IIICHHE
MOBEPXHOCTEN BTOPOTO AOTIOJHUTEID | g3 3aHATUH
no-psiaka. Crioco6 caep. HOU Pemenne
uH(OpPMALMH WHIUBUIYaJlb
IO TEMC | ypIX 3374 110
(pabota ¢ pasznenam
oubnmorpadu
4ec KUM

MaTepuagamH,

Hroro mo pazneny

4. Tlpoekiuu C YHCIOBBIMY

OTNEOTIANATL




1

[Ipopabotka
4.1 Touxa. [psmast. JIEKIHOHHOTO
Bzaumnoe MONIOKEHHE JBYX MaTepHana,
NpSMBIX JIUHUMN. [I10CKOCTH. CAMOCTOSTEIb
[psmas B TIJIOCKOCTH. HOC H3yHCHUC Vi B yas
B3anmnoe PacCIIONOXKEHHE yaeOHOi 1 Hoe
JBYX TIJIOCKOCTEH. 133aHMHoe HAyUHO coecenonan
MOJIOKEHHE MPSIMOI IMHUU U P m— e
IJIOCKOCTH. l'fpoemnn Ten H| 2 2/21 2.TIoMCK | Y msuyas
noBepxHoctei. [lepeceuenne TOTIOMHUTEND oc
MOBEPXHOCTU  MJIOCKOCTBIO. o
HepeEequHe IpAMOil TMHUH o coobuenne
C TOBEPXHOCTHIO. IIpuMeps! MHQOPMALWH | 1 sassiH
10 TeMe
pelIeHUs] MHXKEHEPHBIX 3a1a4 (paGora ¢
B TPOCKUHUSIX C YHCIOBBIMU GuGHOrpadH
OTMETKaMH. qec KM
MaTepuagamH,
Hroro no paszneny 221
5. OcCHOBHBIE TOJIOKEHHUS TIO
RLINATHANUIN TONHETY UenTasai
5.1 Buasl u ocobeHHOCTH 1 WupnBu nyasnb
TOPHBIX YepTexell. MeTombl IIpopaboTka HOE
U30-OpaXkeHust TOPHBIX| JEKIIMOHHOIO | cobeceJ0BaH
O0O0BEKTOB. [IpuHUMITIBI Matrepuaa, ue.
U300paXKeHUs TOPHBIX camocTosaTenb |UHauBu yansb
00BEKTOB M HMX JJIEMCHTOB B HOC U3y4eHHE HOC
IPSIMOYTOJBHBIX MPOEKI[HSIX. y4eOHOi 1 | cooOleHune
Odopmienue TOPHBIX HAy4HO Ha 3aHATHH
uepreseil.  Ocoben-octn| , ApU nuteparypsl | Pemenue
otopmiteHus 2.Jlouck |MHIUBUIyalb
MapKIIEH IEPCKU X JIOTIOTHUTEIB | HBIX 3a7a4 10
JIAHIIETOB. [{Be-ToBOE HOU paszenam
TOHUPOBAHUE TOPHBIX] uHpopmanuu | Koncysnpranu
YEpTEKEN. VciloBHBIE 110 TCMC u
000-3HaYeHHUs] MaTepHalloB, (pabota ¢ | mpernojaBare
TOPHBIX IIOPOJA U IIOJIE3HBIX| Oubmorpadu JIeH 1o
HC-KOTIa€MBbIX. YcnoBHbIE YeC KUM | BBIMTOJHCHHUIO
3HAKHU. MaTepraIaMHu,| MHIUBUTYalTh
: 4
Hroro no pazneny 421

6. UepTexku MOI3eMHBIX TOPHBIX|

RLINAAANTOL




6.1 OcHOBHEIE CBEIEHUS 00 1.
M300paKeHU U " [IpopaboTka
0003HAYCHHSIX  IMMOA3EMHBIX JIEKIIHOHHOTO
rOpHBIX BbIpaOoToK. [lnansl, MaTepuarna,
BEPTUKAIBHBIE  TPOEKIUH, CaMOCTOSITEINb HHHH;;I:yaHB
TOPU30HTAJILHBIE " HOE W3y4CHHE
BEPTUKAIbHBIE pPa3pe3bl U y4eOHOI 1 cobecenonan
CEUCHUsI TOPHBIX BBHIPAOOTOK. HAY4HO ue.
N300paxenne HAKIOHHOTO JTUTEPaTypPhl W pasnnyans
ceueHust (paspeza) TOPHBIX 4/4N (2,15 2.Ilouck 6H ¢
BBIPA0OTOK Ha nononutens | COC0HEHAC
BEPTUKAJIbHYIO u HOM Kii;iiiingo
TOPU30OHTATIBHYIO TLIOCKOCTH uHpopMaIuu
MIPOCKITHHA. N3o0paxkeHue mo reme | SPHIOIHCHHIIO
TOPHBIX  BBIPAOOTOK  Ha (pabora ¢ HHAMBALYTb
HaKIOHHYIO IIJIOCKOCTh oubnuorpadu HBIX padoT
npoekuui. YreHue IUIaHOB 4ec KUM
TOPHBIX paboT. YcIOBHBIE MaTepuagamH,
3HaKM W 0003Ha4YeHHs Ha c
Hroro mo pazneny 4/41 12,15
7. I'opHO-CTpOUTENBHBIY

1.
7.1 OcHOBHBIE CBEIEHUSA O TpopaboTka
TOPHO-CTPOUTEIBHBIX JEKIHOHHOTO
yepTekax. UepTexku y3JIoOB MaTepuaia,
CTPOUTEIBHBIX KOHCTPYKIHH camocTosTens | AHIMBHIyalTh
U TOPHBIX  BBIPAOOTOK, HOE H3yUeHHe HOE
3aKpeTIEHHBIX yaeGHOl U cobeceroBan
xene3o0eToHoM.  YepTexu HAY4HO ue.
Y3JI0B METaJUTHYECKUX THTEPATYDHI NnauBunyans
CTPOMUTENBHBIX KOHCTP KU 411 | 2 2 TTomck HOE
U METAUIMYECKUX Kpemei. OTIONHHTENE coob1IeHNe
UepTeku y370B JEPEBSIHHBIX HO Ha 3aHATUU
KOHCTPYKUMH W JEpPEBSIHHBIX MHpOpMALHH Pewenne
kpeneii. OOume dYepTexu 110 TeMe 3az1a4 1mo
3MaHUA W TTOBEPXHOCTHBIX (paborta ¢ pazzmenam
coopyxkenuid. Iloctpoenue GubMorpadu
JUHUN CONPSHKEHUH TOPHBIX| qec KM
BbIPAOOTOK MaTepuaaamMH,
Hroro no pazneny 411 | 2

8. Hammanusie

TONOLIY RPLINA ﬁf\’T‘nV

M300pakeH U




8.1 OOume I0JI0XEHUS. 1.
Iloctpoenue HaIAAHbBIX [IpopaboTka
TIPOCKITHA METOJIOM JIEKITUOHHOTO
apPuHHBIX MpeoOpa3oBaHUM. MaTepuana, ||unuBuyans
AxcoHOMETpUS TOPHBIX CaMOCTOSITENh HOE
BI)Ipa6OTOK. HOCTpOCHI/IfI HOC U3Y4YCHHC CO6CC€I[OB3H
CTaHJAPTHOW aKCOHO-METPHH y4eOHOU H He.
METOJI0OM aduHHBIX HAy9YHO  |IHAMBHIYATb
npeoOpa3OBaHU. JTUTEPATYPBI HOe
Bekrop-Hblit METO/ 2| 2 441 | 2 2.Ilouck coo0IeHne
M300paKeHUS TOPHBIX JOTIOTHUTEND | Ha 3aHSTHH
BBIPabOTOK. Cnoco0 HO Perenue
HCTTOCPEACTBCHHOT'O I/IH(I)OpMaLII/II/I AHIUBUIyalb
mepexofa OT IPOCKUUH ¢ O TeMC | gp1x 337124 110
YUCJIOBBI-MH OTMETKAMHU K (pabora ¢ pazzenam
HaITISIHBIM ~ U300paKEHUSIM. oubmmorpadu
MexaHu-3a1usi TTOCTPOCHHS] 4ec KM
HaIMSIIHBIX  W300paKeHH I MaTepHaTaMH,
Wroro no pasgeny 2 4/41 | 2
9. KomrrekrHOCTh
MO CAITITIAId TONHTETIY UPY\’T‘PWP‘/"
1.
ITpopaboTka
JEKITTOHHOTO
Marepuania,
CaMOCTOSITEINb
9.1 KomruiekrHOCTh u
. HOE U3y4eHHE
WHJIeKCAIus YepTEKEH. .
yaeOHOUN 1
Yeprexu Texanueckoro
Hay4yHO
MpOEeKTa TOPHOTO
e — JTUTEPATYPHI
: 2.Ilonck 1. Cnaua
KoMmiaeKkrHOCTh 21 2 2/0,611| 2
. JIOTIOJTHUTENb |  dK3aMeHa
MapKIIei 1epc KO-Te0I0 THYEeC o
N HOM
KUX qepTexKet. o
nHbOpMAITUT
KommniaekraocTh pMan
o TeMe
AKCILTyaTallMOHHO-TEXHOJIOT
WYECKUX YepTEekK e (pabora ¢
p ' oubnmorpadu
4ec KUM
MaTepraIamH,
c
AJIEKTPOHHBIM
Hroro 1o pasgeny 2 2/0,611| 2
Hroro 3a cemectp 17 34/13, /18,1 IK3aMeH
A1 B
Hroro mmo nucnunianHe 17 32'/ 11;13’ 1?_"1 DK3aMeH




5 O0pa3oBareJjibHbIE€ TeXHOJIOTHU

Jnis  peanu3aluM  TPEIYyCMOTPEHHBIX BHAOB y4eOHOW pabOThl B KadyecTBe
o0Opa3oBaTesb-HbIX TEXHOJIOTUH B MPENOAaBaHUK AUCHUILIUHBI «HXKEHEepHAas U KOMITbIOTEpHas
rpadguka»  UCHONB3YIOTCS  TPAAMIIMOHHAsS M HWHQPOPMAIIMOHHO-KOMMYHHKAIIMOHHAS
00pazoBaTenbHbIEC TEXHOJIOTHH.

Jlisa popMupoBaHuUs MpeiCTaBICHUN 0 CI0co0ax MPOEHUPOBAHUS, METOIaX MTOCTPOEHUS
qyepTexel, TpeXMepHbIX 00BEKTOB, CIIoco0ax MpeodpazoBaHus YepTeka, OCHOBAX WHIKEHEPHOI
rpauKd, TEOPETHYECKHMX OCHOB M TPABHUJI IOCTPOCHUS M300paXEHUH TpPEeXMEpHBIX (opM U
pPa3BUTHS IPOCTPAHCTBEHHOTO MPEACTABICHUS CTYCHTOB HCIOJIB3YIOTCS

- JIEKUUSA-BU3YAIN3aLUsl — U3JI0KEHHE COAEP)KaHUs CONPOBOXKAACTCS IMpe3eHTaluen
(memMoHCTpanuei ydeOHbIX MaTEpUaIoOB, MPEACTABICHHBIX B Pa3INYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WTIOCTPATUBHBIX, IpaduyecKuX, ayJauo- U BUIEOMATepUajoB) - JUIsl O3HAKOMIICHHS C
OCHOBHBIMH TIOJIOKEHUSIMA U aJTOPUTMAMU PEICHUI 3a1ad; AJis HArISIHOTO MPeICTaBICHUS
CIOCOOOB  pelleHUsT TMO3ULMOHHBIX W METPUYECKUX 3ajjady, IMOCTPOEHUSI Ppa3IMYHbBIX
H300paKEeHH;

- wuH(pOpMAallMOHHAs JIEKIUs — TIOCJeNOBaTelNbHOE H3JIOKEHHE Marepuaia B
JUCHUTIMHAPHOW JIOTUKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BEpOAIbHBIMH CpPEICTBAMHU
(MOHOJIIOT TpernoaaBaTes) - [UIsl CHCTEMAaTH3al[uU U 3aKPETICHHS 3HAaHUH MO U CLUTIIHHE.

[lpakTuueckue 3aHATHS TPOBOMAATCS B TPAAMIIMOHHOW W MHTepakTuBHOM ¢(opme. B
TpaJIMLIMOHHON (popMe MpaKTUYECKOE 3aHATHE, MOCBSILIEHO OCBOCHUIO KOHKPETHBIX YMEHUU U
HAaBBIKOB 10 MPEATIOKEHHOMY aJITOPUTMY.

B pamkax wuHTepakTMBHOTO o0OydeHUs mnpuMeHstoTcs |T-meTonsl (Mcmonp3oBaHUe
CETEBBIX MYIBTUMEAUMHBIX Y4EOHUKOB pa3padOTYMKOB IMPOTPAMMHOIO  obecreueHus,
JJIEKTPOHHBIX O0pPa30BATENIBHBIX PECYPCOB MO JAHHOM IUCIUILINHE); COBMECTHas paboTa B
MajbIX Tpymmax (2-3 crTyaeHTa) — MHPOXOXKICHHWE BCEX OSTAllOB M METOAOB MOJIYYCHHS
M300pakeHUs; UHAUBHAyaIbHOE 00ydYeHHUE.

[IpenycMOTpeHO HUCHOIB30BAHME B Y4€OHOM Ipoliecce AKTUBHBIX U MHTEPAKTUBHBIX
dopM TpoOBeNeHHS 3aHATUN KOMITBIOTEPHBIX CHMYNALUNA, B COYETAHWH C BHEAYIUTOPHOU
paboToii ¢ 11eb0 (GOpMUPOBAHUS U PA3BUTHUS MTPOGECCHOHATLHBIX HABBIKOB 00YUaIO I XCS1.

6 YueOHO-MeTOAHYECKOE 00€CIeYe HHE CAMOCTOATEIbHOI PadoThl 00y4aro X Csl
IIpencrasyieno B npunoxxenuu 1.

7 OueHOYHbIE CpeICTBA /sl MPOBee HUSI MPOMEKYTOYHON aTTeCTAlMU
[IpencraBiieHbl B MPUIIOKEHUH 2.

8 YueOHO-MeTOIMYeCcKOe U HHG OpMALIMOHHOE 00ecreye Hie JUCHUILTUHBI (MOYJIs1)

a) OcHoBHas JMTEepaTypa:

1. Topenos, B.I1. Beiciast MaTemaTrka : cOOpHUK 3a1a4 U ynpakaenuit / B..I'openos,
T.H.JIenamesa, O.JI.KapenoBa, O.H.JlemameBa ; Poccuiickas MeXIyHapoJIHas akaJeMus
TypusMma ; moxa oot pen. B.W. T'openos. - M. : Poccuiickas MexxayHapoiHasi akaieMus Typu3Ma,
2011. - 116 c¢. - bubmuorp. B kH. ; To xe [DnekrponHbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=258316

2. Topenbckast, JI. HaueprarenbHasi reomerpus: ydeOHOe mocobue mo kypcy / JI.
I'openbckas, A. Koctprokos, C. [laBnoB; MunuctepcTBO 00pa3oBaHus U Hayku Poccuiickoit
Oenepanuu, ['ocynapctBeHHOE 00pa30BaTeNbHOE YUPEKICHUE BBICIIETO MPOQEeCcCHOHATBHOTO
obpazoBanuss «OpeHOYPICKUI TOCYNapCTBEHHBIN YHHBEPCHUTETY». - 4-¢ u3., mepepad. u Jor. -
Openbypr : MIIK TOY OrI'Y, 2011. - 122 c.; [DOnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259133

3. [eprau, B.B. Haueprarenbras reomerpus : yueOnuk / B.B.Jlepray,



A K.Tonctuxun, W.I.bopucenko ; MunucrepctBo oOpa3oBaHus u Hayku Poccuiickoit
Oenepanuun, Cubupckuit @enepanbHblil YHUBEPCUTET. - /-€ U3[l., nepepad. u joi. - KpacHospek :
Cubupckuii ¢enepanbubiii yauBepcutet, 2014. - 260 c. : win., Tabn., cxem. - bubauorp. B kH.. -
ISBN 978-5-7638-2982-2 ; To xKe [DnekTpoHHBIT pecypc]. - URL.:
http://biblioclub.ru/index.php?page=book&id=364555

4. Jleprau, B.B. Haueprarenpnas reomerpusi . ydeOHoe mnocodbue / B.B.Jlepray,
A K.Tonctuxun, W.I'.bopucenko. - 3-¢ u3m., mepepad. u momn. - KpacHosipck : Cubupckuit
denepanpublii yausepcutet, 2011, - 144 c. - ISBN 978-5-7638-2230-4 ; To e [D1eKTpoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book &id=229248

5. MomkoBa, T.B. COopHuK 3a/1a4 110 HaYepTaTEILHON T€OMETPUHU . yueOHOE Tocolue
aist By3oB / T.B.MouikoBa, B.A.Tiopuna ; MuHucrepctBo oOpazoBanus 1 Hayku Poccuiickoit
®enepanuu, ['ocynapcTBeHHOE 00pa30BaTEIBbHOE YUPEkKACHUE BBICIIETO MPOGecCHOHATBHOTO
oOpa3oBaHus «Huxeropoackuit rocyaap CTBEHHbIN APXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcute™. - H. HoBropon : HHI'ACY, 2011. - Y. 2. - 55 ¢. : cxeM., ui. - bubnuorp. B kH. ; To
xe [DnexrporHsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=427413

0) JlonotHUTeIBHAS JIMTEpPATYpa:

1. AcramoBa, W.B. T'eometpuss u Tomosorus. Y4eOHO-METOJUUYSCKUN KOMILIEKC /
N.B.AcramoBa, B.A.Hukumkun. - 4-e u3a., ucnp. u jgon. - M. ! EBpazuiickuii OTKpBITHII
uHcTuTyT, 2011. - 258 c. - ISBN 978-5-374-00489-2 ; To xe [DnexkrpoHHsbIi pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=90953

2. bopucenko, W.I'. nxxenepHas rpaduka: ['eomMmerprdeckoe U MPOEKIMOHHOE YepUCHHE
. yuebHoe mocobue / W.I'.bopucenko ; MuHuctepcTBO 00pa3oBaHus ¥ Hayku Poccuiickoii
®denepannu, Cubupckuit denepanbHbIN YHUBEPCUTET. - 5-€ U31., iepepad. u gor. - KpacHospck :
Cubupckuit denepanbublit yauBepcutet, 2014. - 200 c. : wi., Tabmn., cxeM. - bubauorp. B kH.. -

ISBN 978-5-7638-3010-1 ;7 To  xe [DnexTpoHHBIN  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=364468
3. Komudukarop 3HaHHI 1O HauepTaTelbHOW TeomeTpuu : COOpHHUK 3amau [

MunuctepcTBo oOpaszoBaHusi W Hayku P®, dDenepanbHOoe TrocymapcTBEHHOE OOHKETHOE
o0pa3oBaTenbHOE YUPEKIECHUE BBICIIETO TPOdeCcCCHOHATBHOTO oOpa3oBaHust «CaMapcKuit
TOCYIAapCTBEHHBIN apXUTEKTYpPHO-CTPOUTENbHBIN yHHUBepcuTeT», Kadenpa nHauepraTernbHOMR
reoMeTpuu M HHKeHepHoH rpaduku ; cocT. H.A. CnpaBuukoBa u np. - Camapa : Camapckuit
TOCY/IapCTBEHHBIN apXUTEKTYpPHO-CTPOUTEIbHbIN yHUBepcuTeT, 2013. - 92 ¢. : un. - bubnuorp. B
kH. - ISBN 978-5-9585-0517-3 ; To ke [Onekrponnbiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=256152

4. Kyxapuyk, A.W. HauepraTenbHas reomeTpus : KoHcrekr tekuuii / A.M.Kyxapuyk. - M.
: Poccuiickuii ynuepcuter qpyx0s1 Hapoaos, 2013. - 60 c. - ISBN 978-5-209-05209-8 ; To xe
[Daexrponnsriit pecype]. - URL: http//biblioclub.ru/index.php?page=book&id=226854

5. MakapoBa, M.H. HaueprarenbsHass reomerpusi: ydeOHOe MocoOue Al CTYAEHTOB
XyI0KeCTBeHHBIX crienuanbHocTelt / M. H.MakapoBa. - M. : Akagemuueckuii mpoekr, 2012. - 400
c. - (Gaudeamus). - bu6muorp. B k. - ISBN 978-5-8291-1003-1 ; To ke [DaeKTpOHHBIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=143202

6. MaxkapoBa, M.H. Texaudeckas rpaduka: Teopusi U MpakTUKa : yaeOHoe mocodue /
M.H.MaxkapoBa. - M. : Akanemuueckuii [Ipoekr : Kymerypa, 2012. - 496 c. : un. - bubnuorp. B
kH. - ISBN 978-5-8291-1420-6 (Axagemuueckuii IIpoext). - ISBN 978-5-902767-35-0
(Kynbrypa) ; To xKe [DnekTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=137369

7. Tapenko, B.M. HaueprarempHas reomerpus: TekcTbl sekuuii / Bb.W.Tapenko,
B.H.1llexypoB, M.E.Kupsruna ; MunucrepctBo o0pasoBanus u Hayku Poccun, @enepansHoe
rOCYJIapCTBEHHOE OIOKETHOE 00pa3oBaTelIbHOE YUPEXKJIEHHE BBICHIETO MPOGECCHOHATBHOTO
oOpazoBaHus «Ka3zaHCKUI HallMOHAIBHBINA HCCIIEI0BATEILCKUM



TEeXHOJIOTHYECKUM yHuBepcutTe. - Kazansp : M3garenscteo KHUTY, 2014. - 116 ¢. :uin. - ISBN
978-5-7882-1554-9 ; To xKe [DnexTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428250

8.1. Jlenucrok, H. A. OtnenpHbIE MIaBBI MO0 HAYEPTATEILHON TEOMETPUHU U WH)KEHEPHOM
rpaduke: yueOHoe mocodbue / H. A. Jenucwk, E. b. Ckypuxuna, T. B. Tokapea. -
Maruauto-ropck: MI'TY, 2014. - 1 saekrpon. ont. muck (CD-ROM). - Pexum noctyma:
https://magtu.informsystema.ru/uploader/file Upload?name=945.pdf&show=dcatalogues/1/11189
80/945.pdf&view=true - 3ar. ¢ skpaHna.

9. Henuctok, H. A. IloBepxnoctu B rpaduueckom penakrope KOMIIAC-I'paduk:
yaebnoe mocodue / H. A. Jlenuciok, T. B. Tokapea; MI'TY. - Marautoropck: MI'TY, 2016. - 1
DJIEKTPOH. OTIT. JIICK (CD-ROM). - Pexum JOCTyma:
https://magtu.informsystema.ru/uploader/file Upload?name=2340.pdf&show=dcatalogues/1/1129
979/2340.pdf&view=true — 3ar. ¢ skpaHa.

10. [Jenucrox, H. A. IlpaBuna BBINOJTHEHHS uYepTe el B WHKEHEPHOH TIeOMETpUH:
yaeoHoe mo-cooue / H. A. Jlenuciok, T. B. TokapeBa, E. C. PemernuxoBa; MI'TY. -
Maruuroropck: MI'TY, 2016. - 59 C.: UL - Pexum JocTyna:
https://magtu.informsystema.ru/uploader/file Upload?name=2271.pdf&show=dcatalogues/1/1129
783/2271.pdf&view=true — 3ari. ¢ sKpaHa.

11. Jlenucrok, H. A. PemeHue TUMOBBIX 3a/1a4 MO KypCy HauepTareiabHas TEOMETPUS U
WHXeHepHas rpaduka: yueoHoe nocodue / H. A. [lenuctok, E. b. Cxypuxuna, T. B. Tokapesa. -
Maruutoropck: MI'TY, 2014. - 1 saekrpon. ont. auck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=933.pdf&show=dcatalogues/1/11189
50/933.pdf&view=true — 3ari. ¢ skpaHa.

12. CaBenbeBa, M. A. HauepraTenbHasi reoMeTpus U KOMIIbIOTepHas rpaduka: yaeOHOE
nocobue / U. A. CaBenbeBa; MI'TY. - Marautoropck: MI'TY, 2017. - 1 snekTpoH. ONT. TUCK
(CD-ROM). Pexxum JOCTYyma:
https://magtu.informsystema. ru/upIoader/flleUpIoad’)name 3290.pdf&show=dcatalogues/1/1137
481/3290.pdf&view=true — 3aru. ¢ skpaHna.

13. CBucrtyHoBa, E. A. MnxenepHas reometpusi: yueobHoe mocobue / E. A. CBuctyHoBa, E.
C. PemernukoBa, E. b. Ckypuxuna; MI'TVY. - Marautoropck: MI'TY, 2016. - 1 snekrpoH. omT.
JIICK (CD-ROM). - Pexum JOCTyIIA:
https://magtu.informsystema.ru/uploader/file Upload?name=2532.pdf&show=dcatalogues/1/1130
334/2532.pdf&view=true — 3ari. ¢ skpaHa.

14. PemetnukoBa, E. C. Coznanune npoeKTHO-KOHCTPYKTOPCKOM JTOKYMEHTAIUH: yaeOHOe
nocodue. Y. 1. DckusupoBanue aeraiei manmu / E. C. PemernukoBa, E. A. CBucryHosa, E. b.
Ckypuxuna; MI'TY. - Maruurtoropck: MI'TY, 2018. - 1 snekrpon. ont. mick (CD-ROM). —
Pexum JOCTyIa:
https://magtu.informsystema.ru/uploader/file Upload?name=3722.pdf&show=dcatalogues/1/1527
711/3722.pdf&view=true — 3aru. ¢ sxpaHa.

B) MeToauyeckue yKa3aHus:

1. TokapeBa, T. B. Ilpaktukym 1o HadepraTenbHOW reomerpuu. Komruiekc 3amau:
yaeoHoe nocodue / T. B. Tokapesa, U. A. CasenbeBa; MI'TY. - Marautoropck: MI'TY, 2018. - 1
AJIEKTPOH. OTIT. TIMCK (CD-ROM). - Pesxxum JOCTYTIA:
https://magtu.informsystema.ru/up loader/file Upload?name=3542.pdf&show=dcatalogues/1/1515
184/3542.pdf&view=true — 3ari. ¢ skpaHa.

2. CasenpeBa, WM. A. KowmmproTepHas rtpaduka H T€OMETPUUYECKHE OCHOBBI
MozenupoBanus: ydebnoe mocobue / WM. A. CasemseBa, E. C. PemernukoBa, MI'TY. -
Marnurtoropck: MI'TY, 2016. - 119 c. - Pexum JocTyna:
https://magtu.informsystema.ru/uploader/file Upload?name=2270.pdf&show=dcatalogues/1/1129
781/2270.pdf&view=true — 3aru1. ¢ sKxpaHa.

3. Mumykosckas, FO. V. AkcoHomeTprueckre mpoeKuy : yaeoHoe mocodue [is



By30oB] / 0. U. MumiykoBckas, JI. B. Jlepsouna, A. I'. KopuyHoB ; MarHMTOropckuii roc.
texundeckuit yH-T um. I'. M. HocoBa. - Marautoropck : MI'TY um. I'. Y. Hocora, 2019. - 1
CD-ROM. - 3ar. c TUTYII. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/file Upload?name=3836.pdf&show=dcatalogues/1/1530
274/3836.pdf&view=true — 3ar. ¢ sKkpaHa.

4. CxypuxuHa, E. b. Pe3n0oBbic U cBapHble coemuHeHus: yueOHoe mocooue / E. B.
Cxypuxuna, C. FO. Cobuenko; MI'TY. - Marautoropck: MI'TY, 2016. - 1 351eKTpoH. ONT. JUCK
(CD-ROM). - Pexum JOCTyIa:
https://magtu.informsystema.ru/uploader/file Upload?name=2431.pdf&show=dcatalogues/1/1130
137/2431.pdf&view=true — 3ari. ¢ sKkpaHa.

5. CaBenbeBa, 1. A. NmxenepHas rpaduka. MoaenupoBaHue U3/ENUNA M COCTaBJICHUE
KOHCTpYKTOpcKoii nokymeHTauuu B cucteme KOMIIAC-3D: yuebHoe mocobue / M. A.
CagenbeBa, B. . Kagonmmukos, U. JI. Kagommukosa; MI'TY. - Marautoropck, 2010. - 186 ¢. —
Pexum JOCTyIa:
https://magtu.informsystema.ru/uploader/file Upload?name=311.pdf&show=dcatalogues/1/10685
65/311.pdf&view=true — 3aru. ¢ 3kpaHa.

6. Tkauenko, T. I. COopounsiii yeprex: ydeOHoe mocooue / T. I'. Tkauenko, JI. B.
I'opoxosa, T. W. KoctorpezoBa; MI'TY, kad. [IMul’. - Maraurtoropck, 2009. - 50 c¢. - Pexum
JIOCTyTa:
https://magtu.informsystema.ru/uploader/file Upload?name=265.pdf&show=dcatalogues/1/10606
90/265.pdf&view=true — 3ari. ¢ sKpaHa.

7. CaBenbeBa, M. A. PemeHue THUMOBBIX 3a/lad MH)KEHEPHOW TI'€OMETPUU CPEACTBAMHU
KOMIThbIOTepHOM Tpadu ki : yaeoHoe mocodue / . A. CaBenbeBa; MI'TY. - Maraurtoropck: MI'TY,
2016. - 111 C. - Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2269.pdf&show=dcatalogues/1/1129
778/2269.pdf&view=true — 3ar1. ¢ sKkpaHa.

r) [Iporpammuoe o6ecneyenne u UHTe pHEeT-pecypebl:

IIporpammHoe o6ecnevyeHue

Haumenosanue 10 Ne norosopa CpoOK JIeHCTBU S JINIICH3UA
7Zip CBOOOIHO  pacIpPOCTPAHSIEMOE 0OeCCpPOUHO
ArnnapaTHo -

IIPOTPaMMHBIN

NOMILIIEKC K-62-14 or 12.08.2014 Gecepodro
MuoromacirabHoe

MOJICTTHPOBAHNE B

HAHOTEXHOJIOTUsIX"

ACKOM Kowrtac 3D 11.261-17 or 16.03.2017 Gecepouto

Bpaysep Yandex CBOOOJIHO  pacmpoCTpaHseMoe 06eccpouHO

FAR Manager CBOOOZHO  pacmpocTpaHsieMoe O6eccpoyHo

Hpocbeccnonaﬂbm,le 0a3bl JaHHBIX U PIH(l)OpMaHI/IOHHbIe CIIpaBOYHBIC CUCTEMbI

HasBanue xypca CchplIKa
DnekrpoHHas 0a3a mepuoaMueckux u3ganuii East View,
Information Services, OOO «MIBUC»

https://dlib.eastview.com/

[TouckoBas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

HNudpopmanmonHas cucreMa - EauMHOE OKHO J0CTyma K URL: http://window.edu. ru/
HHGOPMAIIMOHHBIM pecypcam ) ' T




DNeKTpOHHBIE pecypchl  OMOIMOTEKH
MITY nm. I''1. HocoBa

9 MaTepuajbHO-TeXHUYECKOE 00ecrevyeHue TUCIUTLTHHBI (MOTYJIs)

https://magtu.informsystema.ru/Marc. html?locale=ru

MartepuaabHO-TEXHHYECKOE 00eCTIeYeHIE TUCIUTIIMHBI BKITIOYAET

Jlexumu YU TAIOTCS B YUCOHBIX aYTUTOPUSIX YHUBEPCUTETA C UCIOJIB30BAHUEM COBPEMEHHBIX
TEXHUYECKMX  cpeacTB.  [Ipaktmyeckoe  oOydeHme  OOydJarOnmMXCsl ~ MPOBOAUTCS B
CHEIUATN3MUPOBAHHBIX JTA00paTOPUSAX TEXHUYECKOTO YHHBEPCHUTETA. YUEOHBIC ayqUTOPHHU IS
MPOBEACHUS 3aHITUM JEKIIMOHHOTO TuUma MynbTUMEIUIHBIE CPEACTBA XpaHEHWS, Mepelayu U
npeacTaBieHus HH(QopMauu

Y4eOHbIC ayqUTOPUU JUISS TPOBEACHHS NPAKTUYSCKUX 3aHSITHH, TPYIIOBBIX U
WHJIMBUTyaJIbHBIX KOHCYTBTAIlU/, TEKYIIET0 KOHTPOJIS M TPOMEXKYTOUHOM aTTectaniuu HarnsaHoeie
MaTepuanbl U y4eOHBIE MOJIEIN IS BHITTOTHEHUSI MPAKTHYECKUX PadoT:

1. Crenppl, nnakatel: «Hanecenue pazmepoBy, «CedeHus», «CoeAMHEHNE BUIA U pa3pesay,
«BrimonHenue pa3pe3ony, «OCHOBHBIE BUIBD) U PYTHE.

2. Mojneny BeIYEpUYUBACMBIX JICTAICH.

3. Heranu ans 3amepa pe3bObl ¢ HATYPHI.

4. I3MepuTenbHbIA HHCTPYMEHT.

5. CoopouHbIE y31IbI.

Iepconanbubie KommbioTepsl ¢ makerom MS Office, KOMITAC 3D V16, BeixogoMm B
WHTepHeT W ¢ J0CTyIOM B  DJIEKTPOHHYIO HHMOPMAlMOHHO-00pa30BaTENbHYIO — Cpe-ay
VHUBEPCHTETA

[TomemieHus 1 caMOCTOSATENbHOM paboThl oOyuaronmxcs [lepcoHanbHble KOMITBIOTEPHI C
nakerom MS Office, KOMITAC 3D V16, Bbixogom B MHTEpPHET U C IOCTYIIOM B 3JCKTPOHH YIO
nH(opMaIrmoOHHO-00pa30BaTEIBHYIO CPENlY YHHBEPCUTETA

[Mlomemenue pans  xpaHeHUs U OPO(UIAKTHYECKOTO  OOCTYXMBaHHUS — y4eOHOTO
obopynoBanust CTennaxu Jjs XpaHeHUs: yaeOHOTo 000p yIOBaHHUSL.

IIpnnoxenune 1

6.Y4eOHO-MeTOAMYECKOe 00€ecIeYeHre CAMOCTOSITeIbHOM padoThl  00y4Yar0 IMXCS

[o mucuunnune «HXeHepHas U KOMITbIOTEPHAs Tpadu Kay MPeTyCcCMOTPeHA ayIUTOPHAs U
BHEAyIUTOPHAs CaMOCTOATENbHAsl paboTa 00 y4aro M XCs1.

AyauTOpHAas caMOCTOsITeNbHas padoTa CTY/IEHTOB MPEAIOJIaracT WHINBU IyalbHbIC
cobeceoBaHUA M COOOILEHUS Ha JICKIIMOHHBIX 3aHATHUSX, 3aILUMTY U BBIIIOJIHEHHE
VHIMBUTyaJIbHBIX 3alaHU HA IPAKTUYECKU X 3aHATUAX.

IIpumepHble BONpPoOChI VI ayIMTOPHBIX MHAMBHUAYAIbHBIX co0ece10BAHMI M CO00 e HUI:

Ilpumepnulii nepeuenv mem zpaguueckux paoom
1. Crtoco6b1 mpeoOpa3oBaHus YepTexKa.

2. IlepeceuyeHne NOBEPXHOCTH INIOCKOCTBIO M IIpsiMOi. Ilepeceuenue aByx
MOBEPXHOCTEH.



3. AKCOHOMETPUYECKHUE MTPOEKIIHH.

4. [1nanpl, BepTUKAIbHBIEC IPOCKIINH, TOPU30HTAIBHBIE U BEPTUKAIBHBIE pa3pe3bl,
CEUEHUsI TOPHBIX BHIPAOOTOK.

5. T'OpHO-CTPOUTENBHBIE YUEPTEKU.

6. AdunHBIE TpOEKITUN

IIpumepHbIe BONPOCHI AJl AYIMTOPHBIX HHAUBUAYAJbHBIX co0ece 10BAHUI U CO00 Le HMii:

OOIIMX CBEACHUI O MpeIMETe NHKEHEPHOW U KOMIBIOTEPHOU rpaduKy;
IpsiMasi ¥ IJIOCKOCTb;

METO/IbI MPeoOpaz0BaHUs YEPTEKA,;

B3aMMHOE IIEPECEUYCHUS ITIOBEPXHOCTEN;

pa3BepTKa IOBEPXHOCTEH;

MIPOEKIMU C YACIOBBIMU OTMETKAMH;

OCHOBHBIC ITOJIOKCHHU A 110 BBIITOJIHCHUIO T'OPHBIX qepTemeﬁ;

- YepTEXeH MOA3EMHBIX TOPHBIX BHIPAOOTOK;

TOPHO-CTPOUTENBHBIX YEPTEIKEH;

HarsIHbIe U300paXKeHHS TOPHBIX BBIPAaOOTOK;
KOMILIEKTHOCTHU U MHAEKCAIlUU TOPHBIX YepTEKEH.
BBINOJHATH U300paXkeHus yepTexkeit mo crannapram ECKJ;
TpeboBanus ['ocynapcTBEHHON CUCTEMBI IO CTaHIAPTHU3AIINY;
VHKEHEPHBIE 33]]a4X B IPOEKIUX C YUCIOBBIMU OTMETKAMMU;
BUJIbI 1 OCOOCHHOCTH TOPHBIX UEPTEKEN;

METO/Ibl U300paKEHUSI TOPHBIX OOBEKTOB;

IIPUHIOUIIBI I/I306pa)KeHI/I$I TOpHBIX OOBEKTOB U HX DJIEMEHTOB B MMpAMOYI'OJIbHBIX

MPOEKIUSIX;

oopMIIeHIE TOPHBIX YEPTEXK CH;
ocoOeHHOCTH 0(OpMIICHUST MaP KILEH IEPCKUX TJIaH IIETOB;
[[BETOBOE TOHUPOBAHHE TOPHBIX YCPTEIKE;

YCJIOBHBIC 0003HaYCHHS MaTCpUuaJIOB, TOPHBIX ITOPOJ U ITOJIC3HBIX HCKOIIACMBbIX,

YCIIOBHBIC 3HAKHU.

PallMOHAJIBHOC IMOJIOKCHUC KAPTUHBI U TOUKU 3PCHUSA IIPHU ITOCTPOCHUHN IICPCIICKTUBLI,



- OCHOBHBIC CBEJICHHS 00 M300paKEHUH U 0003HAYCHU X MTOA3EMHBIX TOPHBIX
BbIPa0OTOK;

-ILJIaHbl, BEPTUKAJIBHBIE IPOCKIUU, TOPU3OHTAIBHBIE U BEPTUKAIIBLHBIE Pa3pe3bl U
CEUEHUS TOPHBIX BBIPAOOTOK;

- 300paKeHKE HAKTOHHOTO CeUeHHs (pa3pe3a) TOPHBIX BRIPAOOTOK HAa BEPTUKAIBLHYIO U
TOPU30HTAIBHYIO TIOCKOCTH TTPOCKIINH, N300paskeHNE TOPHBIX BRIPAOOTOK Ha HAKITIOHHYIO
TIOCKOCTB ITPOEKIIHH;

YTEeHHE IIJIAaHOB TOPHBIX padoT;

YCJIOBHBIC 3HAKU U 0003HaYCHHS HA YCPTCIKaX MOA3CMHBIX TOPHBIX pa60T;

OCHOBHBIE BU/JIbI UEPTEXKEH MOI3EMHBIX TOPHBIX paboT;

OCHOBHBIC CBCACHHA O TOPHO-CTPOUTCIIbHBIX UCPTECIKAX,

- YEPTEKU y3JI0B CTPOUTEIBHBIX KOHCTPYKIMI U TOPHBIX BBIPAOOTOK, 3aKp EMJICHHBIX
KEIIe300€TOHOM, YEPTEXKH Y3JI0B METATMYECKU X CTPOUTEIFHBIX KOHCTP YKITUH U METaJUTMYECKH X
Kpenei, 4epTeKu y3J10B JEPEBSIHHBIX KOHCTPYKUMN U ACPEBIHHBIX KPEMEi;

JMHUU COMPSHKEHUIN TOPHBIX BBIPAOOTOK

MIOCTPOCHUE HAIVISAHBIX TPOEKIUH MeT010M a((UHHBIX TPEOOpa30BaHMI;

- AKCOHOMCTPU A T'OPHBIX BBIpa60TOK;

BEKTOPHBIN METO/1 M300payKeHUsI TOPHBIX BBIPAOOTOK;

- cnoco0 HETIOCPEACTBCHHOTO IIEPEXOJa OT HpOGKI_[I/Iﬁ C YHUCJIOBBIMHU OTMETKaMHU K
HarisaaAHbIM I/1306pa)KCHI/I$IM;

-MCXaHHN3AIUI0 ITOCTPOCHU A HAITIAAHBIX I/1306pa)KCHI/II71 TOpHO-TCOJIOTMYCCKUX O6’b€KTOB;

- KOMIIJICKTHOCTb 1 HHACKCAIlU M&pKH.IGfII[CpCKO-I‘GOJIOFPI‘ICCKHX,
OKCILTYaTAaHOHHO-TCXHOJIOTUYCCKU X qepTexceﬁ.

- YepTeX CCUCHUS KAlTUTAIBHON TOPHON BBIPAOOTKH;
- 4epTeX CEeUEHUs MOArOTOBUTEIILHON TOPHON BbIpAOOTKY;

- appuHHBIE TPOEKIUH ydacTKa TOPHBIX PadOT.

Hepeqeub meopemuu4ecKux 6onpocoe 011 NOO20MOGKU K 3auemy:

WH>keHepHbIN aHAIM3 UCXOIHBIX JAaHHBIX U YTOUHEHHE 3a/1a4l Ha POEKTUPOBAHHUE.
[Tonck TeXHMUECKOTO pellieHus 3a/laud Ha IPOEKTUPOBAHME.

OTansl MoJienupoBaHus B rporecce cosnanus TO.

Ilo kakuM HanpaBJIEHUSIM OCYIIECTBIIIETCSI OLIEHKA PE3YJIbTaTOB IPOECKTUPOBAHUA?

o



DTanel pa3pabOTKh KOHCTPYKTOPCKOW IO KyMEHTAIIHH.

Kakue Bupl oMO0K MOTYT BOSHUKHYTB ITPU IPOEKTUpOBaHHE HOBBIX TO?

7. MetoauKa BBISIBJICHUS] KOHCTPYKTOPCKUX OIIMOOK ITPU MPOBEPKE pabOUUX YepTexein
MeXaHu3MOB H y3710B TO.

8. MHcnonb3oBaHue CTPYKTYpHO-(QYHKIMOHAIBHOTO aHAIN3a JUIs OLIEHKU BHIOpaHHOU
KOHCTPYKTUBHOM CXEMBI.

9. Meronuka BbISBICHUS U YCTPAHEHUSI IPUYMH BOSHUKHOBEHHUS OTKA30B.

10. ABTOpcKuii HaA30p 3a U3TOTOBJIEHHEM ONBITHOTO 0Opasia coznaBaemoro TO.

11. KakoBa 11€71b TEXHUKO-3KOHOMHYECKOI0 00OCHOBaHUS?

12. Yro paccmaTpuBaeTcs B KaueCTBE aHAJIOra JUIsl CPABHEHHUSI B TEXHUKO- SKOHOMHYECKOM
000CHOBaHUM Pa3pabOTKU U MPOU3BOJICTBA MUKPOAIEKTPOHHON TEXHUKU?

13. YTo OTHOCHTCS K KOHCTPYKTOPCKAM XapaKTePUCTUKAM HH)KEHEPHOH pa3paboTKu?

14. Yto OTHOCHUTCS K D KCIUTyaTallHOHHBIM XapaKTepUCTUKAM HHKEHEPHOH pa3paboTKu?

15. Kakue nokazarenu Ha3HAYEHUsI BaM U3BECTHBI?

16. Kakue moka3zareinn TeXHOJIOTUIHOCTH HCIIOIB3YIOTCS B OI[EHKE WH)KEHEPHOTO PelieHHS?

17. Kakue nokasaT ey KaueCcTBa pacCMaTpPUBAIOTCS B TE XHUKO-IKOHOMHUYECKOM 000CHOBAaHUHU
WHKEHEPHBIX pEILCHUM?

18. C kaxoii 1eNbI0 ONpeNeNsIeTCs MPOIOIKUTEIBHOCT PA0OT IO TPOSKTUPOBAHHIO
paspaboTke npudopa (yctpoiicTa)?

19. Yro BrIFOYAETCS B MOJIHYIO C€0ECTOUMOCTh pa3padoTku mpuodopa (ycrpoiictea)?

20. Kakwue crpareruu 11eH000pa3oBaHus BaM U3BECTHHI?

2

KontpoabHas padora 115 cTyaeHTOB «HepTexk TOpHOM BIPaOOTKH B auHHBIX
MPOEKIUSIX» (BBITTOIHAETCS CAMOCTOATENIbHO, BPEMS Ha BBIIIOJIHEHUE U IIPE/ICTaBIICHNE
pE3YIIBTaTOB — 2 Yaca):

1. KBaapar ¢ (pparMeHTOM IJIAHA TOPHBIX BHIPA0OTOK NepeyepTUTh HA (popmar ¢
yBeJINYeHHEeM B S pa3;

2. OpxHa U3 BEepUIMH KBaJpara IJaHa TOPHBIX BEIPAOOTOK 0003HAYCHA TOUKOH A, yepe3
KOTOPYIO HEOOXOMMO MPOBECTH OCh POJICTBA IS JIyd el HarISIIHOCTH adOUHHON MTPOESKITUM;

3. IloctpouTs apPuHHYIO TPOESKIIHIO OCEH IBYX BUJOB I10JI36MHBIX TOPHBIX BBIPAOOTOK,
3aJ[aHHBIX Ha TIJIaHe, B YKa3aHHOM MacIrade U ¢ 3aJaHHBIMU KO3 PPUIIEHTaMU UCKaKEHUS

MpunoxkeHue 2

7 OueHouHble CpeacTBa ANA NPoBeAEeHUA NPOMEKYTOUHOM aTTecTauumm

MpomeKyToYHas aTrecTaums UMEET LiENIbO ONPEeAENUTb CTEMNEHb LOCTUNKEHUSA 3aMn/1aHNPOBaHHbIX
pe3ynbTaToB 06YyYEHUA NO AUCUMIAMHE (MOAYAI0) 3a Nepuog 0byyeHus n nposoanTca B dopme
3K3ameHa.

a) NMnaHupyembie pe3ynbTarbl 06yyeHUA U OLIEHOYHbIE CPEeACTBA ANS NPOBeAEHUA
NPOMEKYTOUYHOI aTTecTauum:

Koa MHamkaTop OueHo4Hble cpecTea




MHAMKaT
opa

OrK-1: CnocobeH pelsaTb MHXKEHEPHbIe 334,a4u B NpodheCcCMOHaNbHO I AeATeNIbHOCTU C UCNOJIb30 BaHUEM

MeToA0B ec

€MaTU4eCKOro aHasimsa u mogesimposaH usa

OMnK-1.1

AOCTUNXeHuA
KomMmneTeHuunun
TEeCTBEHHbIX HayK, MaT

Bnapeet

HaBblKamu

MCNoNb30BaHUA

COBpPEMEHHbIX 1.

MHOOPMA LLUOHHBIX

TeXHO/IoTUn ans 2.

MoBbILWEHUA 3.

KBa MUK LUK 4

npodeccrmoHaibHO )

" neAaTen bHOCTH 5
6.
7.
8.
0.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

[lepeyeHb npuMeEpHBIX BOIIPOCOB ISl 3K3aMEHa

LleHTpanbHoe, NapannenbHoe, OPTOrOHAIbHOE
npoeunpoBaHue.

MpoeKLMn TOUKN, MTPAMON.

MpAmasn 06LEero M YaCTHOTO NOJIOKEHMS.
MpuHagneKHOCTb TOYKM NpAMOI. [leneHune oTpesKa
NPAMOM TIMHUM B AAHHOM OTHOLLE HUMW.

OnpepeneHve a/vHbl OTPe3Ka NpAmMoi obero
NONOXKEHMA U YIN0B HAKNOHA NPAMOM K MIOCKOCTAM
npoeKunit. Cneapl NPSAMON TUHUN.

B3anmHoe nonoxxeHue npambix. MNpoeKunmn NJI0CKux yrios.
N306parkeHKne NJIOCKOCTM Ha YepTexe. MpAmasn 1 ToUKa B
NAOCKOCTWU. [NaBHble TMHUW NNOCKOCTMU.

MonoxeHWe NNOCKOCTU OTHOCUTENIbHO NTOCKOCTE N
NpoeKLNA.

MpAMas NMHKUA, NapannenbHasn, nepneHanKyAapHas
NAOCKOCTW.

MpAMasa NMHKUA, NepeceKatoLLAACA C MNJIOCKOCTbIO YaCTHOIO
NONOKEHWUA.

MepeceyeHme NNOCKOCTM YAaCTHOTO M 06LLLETO NONOXKEHMA C
NAOCKOCTbIO OBLLUETO NONOXKEHUSA.

B3anmHo napannenvHble, neprneHAMKYAAPHbIE MIOCKOCTU
W npAmMble.

MeTpuyecKkme 3a43a4m Ha onpeaeneHne PaccToAHMUNA.
MeToz 3aMeHbI NI0CKOCTEM NpoeKLmii. MeToa BpaLleHUA
BOKPYF OCU, NeprneHaNKyNApHON N0CKOCTM NPOeKLUNiA.
BpalleHue BOKpyr ocu, MapanienbHoi NA0CKOCTH
npoeKLumMii. BpalleHure BOKpYr cnesia N10CKOCTH.
Cnocobbl 3a4aHMA MHOTOTPaHHMKOB W NOCTPOEHME UX
NpoeKLunii.

MosepxHocTU. Cnocob obpaszoBaHmA. [MoBepxHOCTH
BpaLeHuA. TOYKM U NpAMbIE IMHUM, NPUHALEKALLME
NOBEPXHOCTM.

MepeceyeHme NNOCKOCTM M IMHUM C MOBE PXHOCTbHO.
MocTpoeHme pa3sepPTKU NOBEPXHOCTM NPOCTEMLLIMX
reoMeTpUYeCKmX Ten.

MocTpoeHMe pa3BepPTKM HAKNOHHbIX MPU3MATUYECKMX,
UUAMHAPUYE CKMX N KOHUYECKMX NOBEPXHOCTEN.
MocTpoeHme pa3BepTKM NOBEPXHOCTU cdepbl.

MnockocTtb. MpAmasn B N1OCKOCTU. B3amHoe
pacnonoxeHwe ABYyX NAOCKOCTEN.

MpoeKumn Ten n NoBepPXHOCTEN.

MepcneKkTnBa TOUYKM, NPAMOM, NIOCKKX GuUryp.

TeHb OT TOYKK, MPSAMON TUHUMK, OT NAOCKOM PUrypsl,
reoMeTpUYECKMX TeN, 31e MEHTOB 34aHUN.

Buabl 1 0cO6EHHOCTU FOPHbIX YepTeKe .

OdopmneHure ropHbIX YepTeKen.

LlBeTOoBOE TOHUPOBAHME FTOPHbLIX YEPTEKEA.

YcnoBHble 0603HaYeHMA MaTepPUaNoB, FOPHbIX MOPoa U




Moae3HbIX NCKONAeMbIX. YC/OBHbIE 3HAKM.

29. OcHoBHble cBeaeHMA 06 n30bparkeHUn 1 0603HaYE HUAX
NoA3eMHbIX FOpPHbIX BbIPabOTOK.

30. YcnoBHble 3HaKM M 0603HAYeHMA HA YepTeXKaX NOA3EMHbIX
ropHbIX pabor.

31. OcHOBHble BMAbI YEPTEKEN NOA3E MHbIX FOPHbLIX PaboT.

32. OCHOBHble CBEAEHUA O TOPHO-CTPOUTENbHbIX YepTe Kax.

33. MNocTpoeHne HamAAHbIX NPOEKLNI MeTogoM abdUHHBIX
npeobpasoBaHuil.

34. AKCOHOMETPUA FOPHbIX BbIPabOTOK.

35. KoMneKTHOCTb M MHAEKCALMA YepTe ke .

36. YepTexun TexHUUYeCKOro NpoeKTa ropHOro nNpeanpuAaTus.

KoHTponbHas paborta Nel

Tema: «Teno c sbipe3om»

Bpems BbINOIHEHWUA KOHTPO/IbHOM paboTbl —2 Yaca.

KpaTKan MHCTPYKLUMSA NO BbINOJIHEHMIO KOHTPO/IbHOM PaboTbl:

1 Mepes HayYanOM BbINOAHEHWUA KOHTPOMbHOM PaboTLI
cnenyeT BHUMATE/IbHO O3HAKOMUTBLCA CO BCEMW pasfesiamMmu MPOeKTa,
NMOCKONBKY OHM B3aMMOCBA3aHbl Mexay coboi. [na ycnewHoro
BbIMNOAHEHUA nepsbIx pa3genos Heobxoanmo nmeTb
npeagaputenbHble peleHna HEeKOTOPbIX BOMPOCOB M3 MOC/eayHowmx
pasaenos;

2. KoHTponbHas pabora BbinonHAETCA Ha Anctax popmara A4
B PYKOMWCHOM  BapuaHTe  pa3bopuMBbiM  MOYEPKOM WM
KOomnbloTepHbIM  Habopom (Times New Roman Cyr 14 nT. ¢
NONYTOPHbIM UHTEPBASIOM);

3. BbinonHEHHana KOHTponbHaa paboTa npepocTaBNAeTCA
npenogasaTte/ito Ha NPOBEPKY B NEYATHOM M 3/1EKTPOHHOM BUAE;
4. OCHOBHbIE  MO/IOMEHUA  BbIMNOIHEHHON  KOHTPOJIbHOM

p360TbI BbIHOCATCA Ha 3alLUTy nepeg npenogasatesie M.

YO0BNeTBOPUTENbHBLIM PE3Y/IbTAaTOM BbINO/AHEHMSA KOHTPO/TbHOM
paboTbl cumTaeTCA:

- BbIMO/IHEHWE BCEX Pa3fenoB UTOrOBOM KOHTPO/IbHOM paboThl;

- MNPUWHATME Hambosnee ONTUMATbHbLIX B 3aZaHHbIX YC/IOBUSX
peLleHWIA B COOTBETCTBYIOLLMX Pa3genax KOHTPObHOM paboThl;

- BbINONHEHME  MaTEMATUYECKM BEPHbIX PacyeToB MO
peKoMeHyeMbIM MeToaNKaM;

- MNpaBwibHOE MOCTPOEHMe JOKI1aga M 3aliMTa OCHOBHbIX
NONOXKEHWNN UTOrOBOM KOHTPOAbHOW PaboTbl Nepe NpenogaBaTenem.

MHOMKATOPbl OUEHKW pe3ynbTaToB  0byyeHUa (YMeHUn K
3HaHWIA), KOTopble AQ/IXEeH OCBOUTb OBy4atoLMIACA MPWU BbIMOAHEHUM
KOHTpPO/IbHOM PaboThl:

- MOCTPOUTH TPH NMPOEKIUU TeJIa, OrPAHNYE HHOTO
JABYMSI COOCHBIMHM INOBEPXHOCTSIMM  BpallieHUsI, C
BBIPE30M;

- BbIHEPTUTb TPU NPOEKUNN COOCHbIX I'IOBerHOCTEﬁ,'




-  0003HAYUTHb IUIOCKOCTH, OTrPAHUYMBAIOLINeE
BbIpe3, ONpe/IeJINTh HA3BaHUe KaK/A0il TUHUU CeYeHUsl 1
OTMETHTh /I Hee XapaKTepHble TOYKH; 3aMOJHHUTh
TA0JIMIly AHAJIM3a, BbIYEPYEHHYK) HAJl OCHOBHOM
HAIMUCHI0 YepTexa

KoHTponbHana pabota Ne2

Tema: «HepTek ropHOM BbIpaboTKN B adPUHHBIX MPOEKLUAX»
Bpems BbINOSHEHWNA KOHTPONbHOM paboTbl —2 Yaca.

KpaTKaa MHCTPYKLUMA NO BbINOJHEHMIO KOHTPOIbHOM PaboTbl:

1. MNepepn HaYanoM BbINOAHEHUA KOHTPO/NbHOW PaboTbl cneayet
BHMMATE/IbHO O3HAaKOMWUTBCA CO BCEMM pasfesiaMn  NpPOEKTa],
NOCKOMIbKY OHW B3aMMOCBA3aHbl Mexay cobon. [na ycnewHoro
BbIMOJHEHUA nepsbIx pasgenos HeobxoaAMMmo nmeTb
npefBapute/ibHble pelueHUA HEKOTOPbIX BOMPOCOB M3 MOC/eAyHLLMX
pa3aenos;

2. KoHTponbHas paboTa BbiNOAHAETCA Ha nucTax dopmata A4 B
PYKOMMCHOM BapuaHTe pPa3bopyMBbIM MOYEPKOM UM KOMMbBIOTE PHbBIM
Habopom (Times New Roman Cyr 14 nT. c NONYTOPHbIM UHTEPBAJIOM);

3. BbinosHeHHaAa  KOHTposibHas  paboTa  npepocTaBAseTcA
npenogaBaTesito Ha NPOBEPKY B NEYATHOM U 3/IEKTPOHHOM BUAE;

4. OCHOBHble NONOMEHUA BbINOJHEHHOM KOHTPO/IbHOW PaboTbl
BbIHOCATCA Ha 3alLMTy Nepes npenogaBatesiem.

YaoBneTBOpUTENbHBIM PE3YLTAaTOM BbINOAHEHUA KOHTPO/bHOM
paboTbl cumTaeTCA:

- BbINO/THEHWE BCEX PA3Ae/10B UTOTOBOW KOHTPO/bHOM paboThl;

- NPUHATME Hambonee ONTUMaNbHbIX B 3a4aHHbIX YCAOBMUSAX
peLleHM B COOTBETCTBYIOLLMX Pa3aenax KOHTPOIbHOM pPaboThbl;

- BbINO/IHEHWE  MATEMATMYECKM BEPHbIX  PAcYeToB Mo
peKomeHayeMbIM MeToANKaM;

- NpaBwWIbHOE MOCTPOEHWE JOoKNaJa W 3aliuTa  OCHOBHbIX
NMONOXKEeHWNN UTOTOBOW KOHTPO/IbHOM paboTbl Nepes nNpenoasBaTesiem.

MHOMKATOPbl OUEHKM pe3ynbraToB  obyyeHua (YMEHUI U
3HaHWI), KOTOpble AOJIKEH OCBOWTb 0OyYaroLLMIACA MPW BbINOJHEHWUM
KOHTPO/IbHOM PaboThbl:

1. KBaapar ¢ ¢pparMeHTOM ILUIAHA TOPHBIX BHIPAOOTOK
nepevYepruTh HA POpMAT C YBeJIMYEeHUEM B S pa3;

2. OgHa W3 BepwWH KBagpaTa NJjaHa TOpHbIX BbipaboTok
0603HayeHa TOYKOM A, yepe3 KOTOpylo HeobxoouMMO MpPOBECTU OCb
poAcTBa A8 Aydlen HarnagHoctu addUHHOM NPoeKUUK;

MocTtpounTb addMHHYIO NPOEKLMIO OCeM ABYX BUAOB NOA3EMHbIX
rOpHbIX BbIPaboTOK, 3a4aHHbIX Ha NJ1aHe, B YKa3aHHOM MacLuTabe U1 ¢
3afaHHbIMU KO3OPULIMEHTAMM UCKAKEHUA




OMnK-1.2

MpumeH aet
MaTeMaTuyecKkme

"
€CTeCcTBEeHHO-HaYy4H
ble 3HAaHUA B
npodeccruoHanbHO
1 peAaTen bHOCTU

Tema 1. MeTogpbl npeo6pa3oBaHUa YepTerKa
MeToA 3ameHbl N10CKOCTeN Npoekumin. MeTog BpaLleHUs
BOKPYT OCU, NepreHANKYNAPHON NI0CKOCTU NpoeKumMiA. BpallgHue
BOKPYT OCU, MapanneNbHOM N10CKOCTU NPoeKLMIA. BpalweHue BOKpyr
cnepa naocKoCTU. PelleHre MeTpUYeCcKKX 3a4a4 MeTodamm
npeobpa3oBaHUA YepTeXKa.

Mpakmuyeckasa paboma Ne 1

Bpems Ha ebinoaHeHue 3a0aHuUA —4 4. (0®0)u 1 4. (3¢0)

Llens pabombl.

—3aKpen/ieHre TEOPeTMYECKOrO MaTeprana no Teme

—0TpaboTKa HaBblKa peLLeHMA NMPAKTUYECKMX 3a4a4

— 0TpaboTKa HaBblKa BbINOIHEHMA PacYeTHO-rPadmye CKUX
pabor.

YcmHeie 8onpocel 1o meme 3aHAMUA:

1. Buem cywHocTb cnocoba 3ameHbl NA0CKOCTE M NPOeKLUMIA?

2. KaKune yeTblpe OCHOBHbIE 3343a4M PeLLATCA Cnocobom
3aMeHbI NNOCKOCTE NPOEKLMIA?

3. Buem cywHocTb cnocoba BpaleHUA BOKPYT TMHUM YPOBHA?

4. B yeM CcyLWHOCTb cnocoba BpaLleHMA BOKPYT NPOELMPYIOLLE
ocn?

5. B uem cywHocTb cnocoba naockonapannenbHoro
nepemeLweHuna?

6. KaKkoi yron HasbIBatOT YI/TIOM MeXKAY NPSAMOM U NTOCKOCTBIO?

7. Kakom yron HasbIBaoT YIIOM MEKAY NAOCKOCTAMMU?

Mpakmuyeckoe 3a0aHuUe: pelleHVe 3a4a4 No TEME 3aHATUA.

1. Onpegenutb yrabl HAKNOHA oTpe3Ka AB K naocKocTaAM
npoekumii Hn V (pewats cnocobom 3ameHbl NAOCKOCTEN NPOEKLUIA).

A

2. Onpegenutb paguyc chepbl C LEHTPOM B ToYKe O,
KacaTesnbHOW K npamMoii AB (paccTosiHve oT TOYKK 40 NpsMON) (peluaTtb
cnocobom 3ameHbl NAOCKOCTEN NPoeKLNiA).
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3. Onpeaenutb LEHTP U NOCTPOUTL NPoeKuun cdepbl,
KacaTe/IbHOM K 3aZlaHHbIM CKpe LpBaowmmca npsambim AB 1 CD
(pewaTb cnocobom 3ameHbl NI0CKOCTE M NPOEKLUUIA).

P Ll
J

el

4. Onpefenutb yrabl HaknoHa nnockoct a(AABC) K
naockoctam npoekumii Hn V (pewwarb cnocobom 3ameHbl MI0CKOCTEN
npoeKumi).
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5. Onpeaenutb HaTypanbHYO BEANYMHY paccToaHuA AO oT
To4YkM A go nnockoctu o (m || n) n nocTpouTb NpoeKkuun oTpeska A0
Ha 334aHHOM YC/0BMM (peLuatb Cnocobom 3ameHbl NI0CKOCTE i
npoeKumi).
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6. OnpefenuTb HaTyPaIbHYO BENYUHY ABYXFPAHHOTO yra
ABCD (pelwaTtb cnocob6om 3aMeHbl NI0CKOCTE M MPOeKLUiA).
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7. OnpeaenunTb yro MeXay nepeceKaoWwmumMmmca NpambIMmM m u
n (BpallaTb BOKPYr rOPU30HTaIbHOMN NPAMOW).
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8. MocTpounTb HaTypanbHYIO BEIMYNHY YETbIPEeXyro/ibHUKa
ABCD (BpawaTb BOKpPYr GpOHTaNbHOM NPAMON).
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9. OnpeAenuTb HaTYPa/IbHYIO BEINMUYMHY YIAa MEXKAY NPAMON
AB v nnockoctbio o (m | | n) (Mcnonb3oBaTh ToUKy A npsamoit AB;
BpaLLaTb BOKPYr GpoHTaNun).
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10. MpeobpaszoBaTb NIOCKOCTb 06LLEro nosoxKeHus o, (AABC)

BO GPOHTAIbHO-NPOELMPYIOLLYIO MIOCKOCTb (BpalLaTh BOKPYT
ropuU3oHTa/1bHO A nNpoeLumpytoLwei ocu i).
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11. OnpegenuTtb yron HaknoHa naockoctu 3 (ADEF) K
$POHTANBHOM NNOCKOCTU NPOEKLMIA (BpaLLATb BOKPYT
dpOHTaNbHO-MPOELMPYOLWE N OcK i).

12. OnpepenunTb HaTyPaIbHYIO BEAUYUHY YA MEXAY

naockocrsimu o (m M n) u 3 (ABCD) (BpaLLaTe BOKPYr ropusoHTanu). 3a
BEPLUNHY AOMNOAHUTEIbHOIO YI1a NPUHSTL TOUKy M.

Tema 2. B3auMHOe nepeceye HUe TTOBEPXHOCTEN
Cnocob Bcrnomorare/ibHbIX CeKyLUMX MA0CKOCTEN. YacTHble
CNyyau nepeceyeHna NoBepPXHOCTEN BTOporo nopaaka. Cnocob coep.

lpakmuyeckas paboma Ne2

Bpems Ha ebinosnHeHue 3a0aHus —84. (0®0)u 1u. (300)

Llenb pabomei.

—3aKpen/ieHMe TeOPeTMYECKOro MmaTepmrana no Teme

— 0TpaboTKa HaBblKa peLUeHNA NPaKTUYECKMX 3a4a4

— oTpaboTKa HaBblKa BbIMOMHEHUA pacyeTHO-rpaduueckmnx
pabor.

YcmHobie 80npockl 1o meme 3aHAMUSA:

1. Kakoe cBOWMCTBO NPOELMPYIOLLE NIOCKOCTN UCMONb3YyeTCs
NP NOCTPOEHUN IMHUK e€e NepPeCceYEHMA C MOBE PXHOCTAMM
reoMeTpPUYECKUX Ten?

2. OnuwuTe rpaduyecKnit aNropUTM NOCTPOEHMSA Ha YepTe ke




TOYEK nepeceyeHmA NPAMOM C MOBEPXHOCTbIO.

3. Kakom cnocob npeobpasoBaHmMA YepTerka MoxeT ObITb
MCNOMb30BaH A4 NOCTPOEHUA IMHUU NepeceveHUA NOBEPXHOCTU
reoMeTPUYECKOTO TeNa NAOCKOCTbIO 0OLEro NOMOKEHUA?

4. KaKkoBbl NpaBuaa NOCTPOEHUA NPOEKLUMIA TOYEK Ha
NOBEPXHOCTAX reOMeTPUYECKUX TEN?

5. KaKk onpeaenntb pacctoaHMe OT TOYKM A0 NOBEPXHOCTU?

Mpakmuyeckoe 3a0aHuUe: pelleHVe 3aa4 No TEME 3aHATUA.

1. loCcTponTb FOPU3OHTATIbHYIO MPOEKLMIO MUpamnabl 1
NOCTPOUTb HaTypasbHble BE/IMYMHbBI CEYEHUI €e NOBEPXHOCTU
nnockocramu a (o) 1 B (Bv) (BpawaTtb BoKkpyr
dbpoHTaNbHO-NpoeUMpYyOWUX ocenil ni2).
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2. MoCTPOUTb TOUKM NepeceyeHUA NPAMO M C NOBEPXHOCTbIO
nupamunapl.

3. MoCTPOUTL TOUKM NEPECEYEHNA MPSAMOI N C MOBEPXHOCTLIO
Topouaa.




4. HaliTn TOYKM NepeceyeHUs NPAMON M 06LEero NONOXKEHUA C
NIMHEYaTOMN NOBEPXHOCTbIO HAKIOHHOTO KOHYCa, UCMONb3yA ceYeHme
NOBEPXHOCTN KOHYCa BAO/Ib 06pa3syoLLMX NNOCKOCTbIO 06LIEro
NoIOXKEeHUA.

—

o

5. HanTn TOUKM nepeceyeHma NPamMoin N 06LLETO NONOKEHMA C
JNINHENYaATON NOBEPXHOCTbIO HAKNOHHOTO LIMIMHAP, UCMOb3YA CeYeHMe
NOBEPXHOCTU LMANHAPA BAONb 0OPasytoLLMX NOCKOCTbIO 06Lwero
NOIOMKEHUA,
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6. MoCTPOUTb HaTypabHYIO BEIMUYNHY ceYeHUA NMpPaMnapl

nnockocrbloo. (AABC) 1 npoeKkuumn 1oMaHo’ IMHUKU NepecedyeHrs Ha
3a4aHHbIX NPOEKLUMAX NUPaM1apl.
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7. Onpeaenuvtb paccToaHne oT ToUKM K A0 NoBepXxHOCTU LWwapa
(pewwnTb AByMA cnocobamm — 3aMeHOM NI0CKOCTeN NPOoeKLU Ui 1
BpalLeHNEeM BOKPYT rOPU30HTa/1bHO-NPpoeLUMpYyoLLEe it ocui).
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YnpaxcHeHue Ne 6. MepeceyeHMe NOBEPXHOCTU U NPAMOM
06LLEero NosoXKeHUA; NOCTPOEHWE KacaTe/1bHOM NA0CKOCTU
Mo 3agaHHbIM KOOpAMHATam Touek (Tabn. 4) nocrporite
rpaduyeckoe ycnosme 3aa4n— GPOHTAIbHYIO U TOPUSOHTANbHYHO
NPoeKLUUM reoMeTpUYeCcKoro Tesa U Npamyto obLero nonoxkeHus MN.
Tabnwvua 4.

3a0aHue:




1. 3akntoumTe npamyto MN BO BComoratenbHyto
NpoeLMpYyoLLYI0 NIOCKOCTb o (YKasaHa No BapMaHTam) M NOCTpouTe
JINHUIO NepeceYeHma NoBe PXHOCTM 334aHHOM0 FreOMETPUYECKOro Tena
CO BCMOMOTaTe/IbHOM NJIOCKOCTbIO O (BCE IMHWUM NOCTPOEHMA OCTaBUTb
Ha yepTexe).

2. OnpepennTe UCKOMbIE TOUKM NepeceveHma T u P npsamoi
MN c NOBEPXHOCTbIO FEOMETPUYECKOTO TeNa Ha NepeceyeHMUm Npsmon
MN ¢ nocTpoeHHON INHMEN NepeceYeHUs.

3. B oaHO 13 TOYEK NOCTPOITE K NOBEPXHOCTU
reoMeTpUYeCKOro Tena KacaTesibHyto NAocKocTb 3 (m Mn).

4. Onpenenure OTHOCUTENIbHYHO BUAMMOCTb NPAMOW,
NOBEPXHOCTU M KAacaTeNbHOM NAOCKOCTU.

YnparkHeHwue BbINonHUTe Ha 6enoli bymare popmataAd m
odopmuTe No obpasuy.
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Pe3ynibmamom ycreuwHo20 8birnoAHeHUs NPAKMU4ecKo20
3000HUSA ABNAETCA NPeACTaB/eHHbIN OTYET O BbINONHEHHOM paboTe.

Mpakmuyeckaa paboma Ne3

Lenb pabomel.

— 3aKpensieHVe TeopeTUYeCKOro matepuana no Teme

—0TpaboTKa HaBblKa peLUeHMA NPAKTUYECKMX 3a4a4

— 0TpaboTKa HaBbIKa BbIMONHEHMA PAaCYeTHO-rpadmye CKMX
pabor.

YcmHeble 80npockl 1o meme 3aHAMUA:

1. YTo TaKoe InHMNA NepeceYeHma NoBe pxXHoCTen?

2. Mo KaKMM NMHMAM NepeCceKatoTcs rpaHHble MOBEPXHOCTU?

3. Mo KaKMM NMHUAM Nepe ceKatoTca NOBEPXHOCTM BPALLEHMA?




4. KakoW nopagoK MMeET KpMBas NMHUA NepeceveHns
NoBepXHOCTEN BpaLeHUN?

5. Kak cTpouTca NnHKUA nepeceyeHus, ecnm obe nosepxHOCTU
npoeumpytowme (1 yacTHbIM cnyyai)?

6. Kak cTpounTCA IMHKUA nepeceyeHms, eCcn 04Ha NOBe PXHOCTb
npoeuupytoLLas (2i1 YacTHbI cnyyaid)?

7. Kakne noBepxHOCTM Ha3bIBaOTCA COOCHbIMU? Kakasa AnMHuA
nepeceyeHus Nosy4aeTcs, €M NoBEePXHOCTM BPALLEHNA COOCHbI (31
YacTHbI cnyyald)?

8. B Kakom cny4ae nepeceveHUA NOBEPXHOCTEN BpaLLeHMA 2ro
nopsAAKa MOXKHO NpUMeHUTb Teopemy . MoHka? Chopmynnpyimte
Teopemy . MoH:Ka (414 YacTHbI cnydant).

9. 3n10KuTe CyLWHOCTb cNocob0oB NOCTPOEHUA NUHUIA
nepeceyeHmn C NOMOLLbIO NOCPEAHMKOB.

10. OnuwuTe obLWwni rpaduyecKmii anropuTm 418 NOCTPOEeHUA
JIMHUW NepeceYeHMA NOBE PXHOCTEN C MOMOLLbHO NMOCPe AHMKOB.

11. Nepeyncnure cnocobbl NOCTPOEHUS TNHUUN NEPECEYEHUSA C
NMOMOLLbIO MOCPe AHMKOB.

12. Kakue rpaduyeckune ycnoBma A0KHbl ObiTb cOBNOAEHbI
ANA NpUMeHeHus cnocoba ceKyLwmx naockocrei? cnocoba
KOHUEeHTpUYeckmx chep? Cnocoba sKcLeHTPUYECKUX chep?

13. OnNuwWwKTE anropUTM NOCTPOEHMA IMHUM NepeceYeHnn
MHOTOrPaHHMKOB.

Mpakmuyeckoe 3a0aHuUe: pelLeHVe 3a4a4 Mo TeMme 3aHATUA.

1. NocTpounTb NPOPUNBbHYIO NPOEKLMIO KOMOUHMPOBAHHOTO
reomeTpuyeckoro Tena (1i yacTHbil cnyyal).

2. NMocTpounTb NPOdUIbHYIO NPOEKLMIO NOAOTO NONYLWINHAPA C
Bblpe30oM (111 YacTHbIV ciydait).




3. MoCTPOUTb FOPU30OHTA/IbHYHO MPOEKLUI0 KOMOUHNUPOBAHHOO
reomMeTpuyeckoro Tena (1 yacTHbii cnyyai).

4. oCcTPOUTb FOPU3OHTANIbHYHO U MOCTPOUTbL NPOGUNBHYO
NPoeKLUUM KOMBUHNMPOBAHHOTO FEOMETPUYECKOro Tesa (nepeceyeHve
Tpex NoBepxHocTel, 11 YaCTHbIN ciyyvan).
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5. lOCTPOUTb FOPU3OHTA/TbHYIO MPOEKLMIO IMHUK NepPeceYeHns
OBYX reoMeTpUYeckmnx Ten (2 YacTHbIM cnydan).
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6. [LOCTPOUTb TOPU3OHTANbHYIO NPOEKLMIO TNHUW NE peceyeHns
OBYX reoMeTpUYeckmnx Ten (2 YacTHbIM cnydan).

7. 0OCTPOUTL FOPU3OHTANIbHYIO MPOEKLMIO IMHUK Nepe ceveHnn
NOBEPXHOCTEN ABYX reOMETPUYECKUX Ten (21 YaCcTHbIN ciydait).
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8. [locTpounTb Ha GPOHTANBHOM NPOEKLMM JMHUIO NEpeceYeHMA
MHOTorpaHHMKOB (114 YyacTHbIN cnyyait) U odOPMUTL OYEPK MPOEKLIUK.

9. l0CTPOUTb FOPU3OHTATbHYIO NMPOEKLMIO IMHUK NEPeCeYEHUS
NoBepPXHOCTEN ABYX FeOMETPUYECKUX TeN (OAHOCTOPOHHEE
KacaHue— 24 YacTHbIW cyyan).




10. loCTpOUTbL INHUM NEpeCeYe HUA COOCHbIX MOBE PXHOCTE
(3% yacTHbI cnyyai).
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11. NMocTpounTb GPOHTa/IbHYIO MPOEKLMIO TMHUM NepeceyeHmns

LUMAUHAPOB, ONUCaHHbIX BOKPYT cdepbl (puc. 11.11) (44 YyacTHbIN
cnyyait; npumeHuTb Teopemy . MoH:Ka).
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12. locTpouTb GpOoHTaNbHYO MPOEKLMIO Wapa C




LUUAVHAPUYECKMMM OTBEPCTMAMM (31 1 411 yacTHbIe caydam).
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13. NMocTpounTb GPOHTaNIbHYIO MPOEKLMIO TMHUM NepeceYveHmns
umnmHapa L, n koHyca K, onncaHHbix BOKpYT chepbl. OnpeaenmTb TOUKM
ABOMHOrO COMPUKOCHOBEHMA (414 YaCTHbIM cayYalt; NPUMEHUTD

Teopemy . MoH:Ka).
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14. NocTpounTb GPOHTAbHYIO N TOPU30HTA/IbHYIO NPOEKLUM
JNINHUM NepeceYeHns NOBEPXHOCTE M FrEOMETPUYECKMX TeN, ONMUCAHHbIX
BOKpPYT chepbl (ABONHOE CONPUKOCHOBEHUE, 414 YaCTHbIM CnyYald;

npMMeHuUTb Teopemy I'. MoHXa).
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15. MocCTPOUTb rOPU3OHTANbHYIO Y NPOPUIbHYIO NPOEKLUU
JINHUM NepeceYeHmns UMNMHAPA U KOHYCa, ONMMCAHHbIX BOKPYT cdepbl
(oBoliHOE conpuKOCHOBEHWE, 4i YaCTHbINM CAyYald; MPUMEHUTL TeOpeMY
. MoHxa).

16. MocTpounTb GPOHTA/IbHYIO U TOPU3OHTA/IbHYHO NPOEKLUN
JNINHUM NepeceYeHns NoBEPXHOCTE M rEOMETPUYECKMX TeN N 0POPMUTD
O4YepPKU NPOEKLUNIA (MPUMEHUTL CNOCOH BCMOMOTATENbHbIX CEKyLLMX
naocKocremn).




17. NocTpounTb GPOHTANbHYIO M TOPU3OHTA/IbHYHO NPOEKLMM
JNIMHUN NepeceYeHMA NOBEPXHOCTE I reoMeTPUYECKUX Ten 1 0popMUTb

OYEepPKM NPOoEKLMIA (MPUMEHUTL CNOCO6 BCMOMOTaTE/IbHbIX CEKYLLMX
naockKocremn).

18. NMocTpouTb GPOHTANBHYIO U TOPU30HTAIbHYIO NPOEKL MM
JNIMHAN Ne peceYeHMA NOBE PXHOCTE M Topouaa 1 KoHyca 1 0doOpPMUTb
OYEePKM NPOoeKLMIA (MPUMEHUTL CNOCOB BCMOMOTaTE/IbHbIX CEKYLLIMX
Na0CKoCTen Uan cnocob BpalleHMA BOKPYT NPoeLmMpyIowein ocu; ans
NOCTPOEHUA NPOEKLMM BEPXHE TOYKM TMHMUM NEPEeCceYEeH s
npeobpas3oBaThb YEPTEK).




19. NocTpounTb GPOHTANBHYIO M TOPU30HTANIBHYIO NPOEKLUM
JINHUM NepeceYeHna reomeTpuYeckmx Ten n 0GopPMUTb OHEPKU
npoeKumi (NpUMeHUTb cNocob KOHLEHTPUYECKMX cdep).

20. MocTpounTb GPOHTANBHYIO U FOPU3OHTA/IbHYHO NPOEKL MK
JIMHUW Ne peceYeHMA NOBE PXHOCTE I reOMeTPUHECKUX Ten 1 0POPMUTL
OYepPKM NPOEKLMI (MPUMEHUTL CNOCO6 KOHLEHTPUYECKUX chep).




21. NocTpoUTb GPOHTA/bHYIO MPOEKLMIO TNHWUK NEPeceYeHUS
NoBepPXHOCTEN reomMeTpUYECKUX TeN U 0GOPMUTL OUEPK NMPOEKLMM

(NnpmeHUTL cnocob KoHUEHTpUYeCKMX coep).

22. MoctpounTb GPOHTaNbHYIO NPOEKUMIO TMHUM NEpeceyeHnn
3/7IMNTUYECKOTO LIMNMHAPA C KPYrOBbIM KOHYCOM U 0POPMUTbL OYEPK
npoeKumMm (NPUMeHMUTbL CNOCob 3KCLUEHTPUYECKUX cdhep).
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23. MocTpounTb NPOEKLUMM TUHUM NepecedeHmna NI0CKOCTEN O
(AABC)n 3 (ADEF) (nprmeHUTb cnocob BCMOMOraTe/lbHbIX CEKYLLMX

NAOCKOCTEN).
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Pe3ysabmamom ycrnew Ho20 8binoaAHEHUA MPAaKmMU4YecKo20
3000aHuUA aBnaeTcA HpeACTaBﬂeHHbIVI OTYeT O BbINOSIHEHHOM pa60Te.

Tema 3. Pa3BepTKa moBepxHOCTEHN
MocTpoeHme pa3BepTKM NOBEPXHOCTU NPOCTE MLLINX
reomeTpuyeckmx Ten. MNoctpoeHne passe pPTKU HAKAOHHbIX
NPM3MaTUYE CKMX, LLUTNHAPUYECKUX U KOHUYE CKMX MOBEPXHOCTEN.
MocTpoeHMe pa3BepTKM NOBEPXHOCTU cdepbl.

lpakmuyeckas paboma Ne5

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

Llenb pabomei.

—3aKpensieHve TeopeTnYeCKOro matepuana no Teme

— 0TpaboTKa HaBblKa peLleHMA NPaAKTUYE CKMX 3a4au

— 0TpaboTKa HaBblKa BbINOIHEHMA PacyeTHO-rpadmye CKUX
pabor.

YcmHblie 8onpocel 1o meme 3aHAMUA:

1. YTo Ha3bIBalOT pPa3BepPTKOM NOBEPXHOCTU?

2. Kakne noBepxHOCTM OTHOCATCA K pa3BepTbiBaeMbIM?

3. Kakue cyuwecTBytoT cnocobbl NOCTPOEHMA Pa3BEPTOK
rPaHHbIX NOBEPXHOCTEN?

4. HazoBuTe ycnoBUA NpMMeEHEeHUs cnocoba HOpManbHOro
ceyeHus 1 cnocoba packaTkM AN1A NOCTPOEHMA Pa3BePTKU
NOBEPXHOCTEN NPU3MbI U LUAKHAPA.

5. Nepeyncnnte cnocobbl pasee pTKM NOBEPXHOCTE M MMPaAMUAbI
N KOHYCa.

6. Pa3BepTKM KaKnx NOBE PXHOCTEN MOXHO NOCTPOUTb TOYHO?
NPUBINIKEHHO?

7. YTo TaKkoe reoae3snyeckas TNHUA?

8. Kak nocTpouTb reoe3myeckyto IMHWIO Ha reOMeTpUYeCKOM
NOBEPXHOCTMH?

Mpakmu4eckoe 3a0aHue: pelleHVe 3a4a4 No TeMe 3aHATUS.

1. MocTpounTtb pasBepTKy BOKOBOM NOBEPXHOCTN NPU3MbI
CcNocoboM HOPMaATbHOTO CeYeHUA.
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2. MocTpouTb pasBepTKy AByxrpaHHoro yraa CAB cnocobom
PacKaTKM M NPOEKLMN KpaTyaMLLero paccTofAHUA MeXay Toukon M,
nexawemn Ha rpaHu AB, n Toukoit N, nexkaweit Ha rpaHu AC
(reope3nyeckyto NHUIO).
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3. oCTPOUTb FOPU3OHTA/TbHYIO NMPOEKLMIO YCeYe HHOM

nMpaMmAapbl M NOCTPOUTbL NOAHYIO Pa3BEPTKY ee NOBEPXHOCTH (oT pebpa

SC).




4. MocTpOUTb NONOBMHY pa3BePTKM BOKOBOI NOBE PXHOCTU
KOHYyCa CO Cpe30M (ropM30HTa/IbHYIO MPOEKLMIO HE A0CTPanBaTh).

Hb
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5. MocTpounTb NONOBUHY pa3BePTKN BOKOBOW NOBEPXHOCTU
3//IMNTUYECKOTO LMAMHAPA CNOCOBOM pacKkaTKM.




Pe3ysibmamom ycreuwHo20 8birnoAHeHUs NPAKMU4ecKo20
300aHUSA ABNSAETCA NPeACTaB/eHHbIN OTYET O BbINONHEHHOM paboTe.

Tema 5. [Ipoek1i1u ¢ YUCIIOBBIMU OT METKAMU

TouKa. MNpamasn. B3auMHoe NonoxeHne AByX NPAMbIX TUHWUNA.
Mnockoctb. Mpamas B N10CKOCTU. B3aMMHoe pacrnonioxeHue AByX
nAocKocTei. B3aMmHoe NonoXKeHme NPAMON TMHUK 1 NAOCKOCTM.
MpoeKkuun Ten n nosepxHocTel. MNepeceyeHMe NOBEPXHOCTU
NAOCKOCTblO. lNepeceyeHme NPAMOM INHMUM C NOBEPXHOCTLIO. Mpumepbl
peLIeHUA UHKEHEPHbIX 3334 B NPOEKUMAX C YMC/TOBbIMU OTMETKAMU.

Mpakmuyeckaa paboma N6

Bpems Ha sbinoaHeHue 3a0aHuA —2 4. (0®0)u 1 4. (3¢0)

Llenb pabombl.

—3aKpenseHne TeEOPeTUYECKOro MaTeprasia no Teme

—0TpaboTKa HaBblKa peLLeHMA NPAKTUYECKMX 3a4a4

— oTpaboTKa HaBblKa BbIMONHEHUA pacyeTHO-rpaduueckmx
pabor.

YcmHoble 80npockl 1o meme 3aHAMUSA:

1. Byem pasnumume mexKay NA0CKON M NPOCTPAHCTBEHHOM
KPMBbIMU IMHUAMW?

2. Kak 06pasytoTca unmanHapuyeckas M KOHMYEeCKan BUHTOBbIE
AUHUKN?

3. KaKkune xapaKTepuUCTUKN UMEET UMINHAPWNYE CKas BUHTOBAs
nnHnAa?

4. KaK 06pasytoTca Kpusble NMHENYaTble NOBEPXHOCTHU
KOHOMAA, UNIMHAPOWNAA, KOCOM NTOCKOCTU, SAMMNTUYE CKUX LUMANHAPA
W KOHyca?

5. Kak 06pasytoTca BUHTOBbIE NOBEPXHOCTM MPAMOTO M KOCOro
reankongos?

Mpakmu4eckoe 3a0aHue: pelleHVe 3a4a4 No TeMe 3aHATUS.

1. NocTpounTb Ha NOBEPXHOCTM MNPAMOFO KPYyroBoro LuinHapa
npaByo BUHTOBYIO NMHMIO (War — 12 KneTok).




2. MoCTPOUTb Ha NPOEKLMAX KOHYCa NPaBYO BUHTOBYIO IMHUIO
(war—12 kneTok).

3. locTpounTb GPOHTANBbHYHO NPOEKLMIO MPAMOTO reMKonaa C
NnpaBol BUHTOBOW HanpaBnALWE N NTMHKel (Ha pyC. MOKa3aHbl
dpoHTanbHaA U NPoduIbHaA NPOEKLUUK) N HeJoCTaloue NPoeKLUUK
ToueK K u N Ha noBepxHOCTU rennkounaa.




{Q"F?!-‘i‘iﬁ- FE RN O MDL R E

4. MoctponTb GPOHTANBHYHO NPOEKLMIO KOCOTO IEBOTO
reJiInkonaa no 3a4aHHoMy yC/I0BMIO (Ha pUC. NOKa3aHbl PPOHTaIbHAsA U
npoduabHaa NPoeKLmK).
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MocTpounTb Ha NPOPUABHOK NPOEKLUUM FeNMKONAA ero ceyeHue
NPOdUNBHOM NAOCKOCTBIO O (OLy). MOCTPOUTL GPOHTANBHYIO NPOEKLMIO
AnHnmn MN, nerkalei Ha NoOBePXHOCTU FrenKonaa.

5. MocTpounTb GPOHTANbHYIO NPOEKLMIO NMHUM NEepeceYeHNA

nosepxHocTn uunmHapouaa ¢ (m, n, B) [A] c
rOPU30HTa/bHO-NPOE LMPYIOLLE MNOCKOCTHIO o (aLy) (pUc. 6.5).
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6. MoCTPOUTL FOPU3OHTANbHYHO NMPOEKLMIO IMHUN N, NIeXKallen
Ha noBepxHocTu KoHouaa ¢ (a, b, B) [Al.
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7. HOCTpOMTb FOpVI3OHTaI'IbeIl‘;1 cnepn KOHMYEeCKoM NnoBEPXHOCTU

¢ (S, m).
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8. MocTpounTb GPOHTAIbHYIO MPOEKLMIO TNHUM CEYEHMSA
3NNMNTUYE CKOTO LMANHAPA FOPU30HTANbHO-NPOoEUMPYIOLLE I
NI0CKOCTbIO Oly




HopMansHoe
COHERUE = FAAUNC

9. MNocTpounTb PPOHTAIbHbBIN Cnen, LUANHAPUYECKOM
nosepxHoctn ¢ (S, m).
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10. loCcTpOUTb FOPU30HTa/IbHYHO NPOEKLMIO KPMBOI TNHUK
1-2—-3-4-5, nexaluen Ha 6OKOBOI MOBEPXHOCTU SAIUNTUYECKOTO
unnuHApa.




HopmadsHoe
CEYBHUE — 3AMUNC

Pe3ynbmamom ycreuwHo20 8binoAHeHUs NPAaKmMU4ecKo20
3000HUA ABNAETCA NPeACcTaBAeHHbIM OTYET O BbIMOMHEHHOM paboTe.
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13. Onpepenutb yron mexay nnockoctamum o (AABC) u 3
(EF| |V (BpaLLaTb BOKPYr rOpn3oHTanK). 3a BEPLLUNHY AONOAHUTEIbHOTO
yrna NnpuHATbL TOUKy K.
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14. OnpepgennTb paccTosHUe oT ToYkKu B go npamon AC (puc.
4.14) (ncnonb3oBaTb N0OCKOMNapanNenbHOE NepemeLleHKE).

15. Onpepenutb HaTypaibHYHO BennduHY naockoctu 3 (AKLM)
(puc. 4.15) cnocobom nnockonapannenbHOro nepemeLeHus.
Pe3ysnemamom ycrieuwHo20 8bINoaHEeHUsA MPAaKmMuU4ecKko20 3a0aHUA
ABNAETCA NPeACTaBNEHHbIN OTYET O BbINONHEHHON pabore.

OMK-1.3

Mopaenupyet
IIPOLIECCHI
(GyHKIMOHUPOBA
HUS CUCTEM
IIPOMBIIUIEHHOT
0 TpaHCIopTa
VIS PEeIICHUS
KOHKpPETHBIX
WH)XCHEPHBIX
3aja4

Tema 6. OCHOBHBIE TI0JIO’KE HUS 110 BBITTOJTHEHUIO TOP HBIX
yepTexen.

Buabl 1 ocobeHHOCTU ropHbIX YepTexei. MeToapl nsobpaxeHun
FOPHbIX 06beKTOB. MPUHUMMbI M306ParKEHUS TOPHbLIX OOBEKTOB U UX
3/1leMEHTOB B MPAMOYrONbHbIX npoekuuax. OdopmaeHne ropHbIX
yepTexkein. OcobeHHOCTU 0POPMNEHUA MapPKLLIEKAE PCKMX MAAHLIETOB.
LlBeToBOE TOHMPOBaHME TFOPHbIX YepTekein. YCNoBHble 0603HaYeHUA
MaTepUanoB, TOPHbIX MOPOA, M MNONE3HbIX MCKOMaeMbIX. YC/0BHble
3HaKM.

Mpakmuyeckaa paboma Ne7 OgpopmneHue 20pHbix Yepmenelii

Llenb pabombl.

—3aKpen/ieHre TeOPeTMYECKOro MmaTepmrana no Teme

—0TpaboTKa HaBblKa peLLeHMA NPAKTUYECKMX 3a4a4

— 0TpaboTKa HaBblKa BbINO/IHEHMA PacyeTHO-rpadmye cKUX

pabor.

YcmHeble 80rpockl 1o meme 3aHAMUSA:

1. HaszoBuTe 0cOBEHHOCTU rOPHbIX YepTeKEN.

2. Kakue npumeHs0TCA MeToapbl 306parkeHMA ropHbIX
06bEKTOB.




3. HasosuTe OCHOBHbIE NPUHLMMbI U306PAXKEHUA FOPHbIX
06BbEKTOB M UX 3/1IEMEHTOB B MPAMOYTO/IbHbIX MPOEKLMAX.
4. KaKk 0popMAstoTCA FOPHbIE YepTEKN.
5. HasoBuTe ocobeHHOCTM 0popMIEHUA MaPKLLE MAEPCKUX
NnAaHLWeToB.
6. [nA Kakux Lenei NpUMeHseTca LLBETOBOE TOHNMPOBaHWeE
FOPHbIX YepTeKe .
7. Kak o603HayaloTcA MaTepuanbl, rOpHble MOPoAabl U
nosie3Hble MCKOMaeMmble.
Mpakmuyeckoe 3a0aHue (Ha 0CHOBE UCXOAHbIX AAHHbIX):
® OLECHUTH ITOJHOTY UCXOIHBIX TAaHHBIX;
® BEBIJCIUTH JaHHBIC JJIs TOCTPOCHUE TOPHOTO OOBEKTA;
® IIPOM3BECTH IMOCTPOECHHUE TOPHOTO OOBEKTAa HA JIUCTE
Oymaru;
® [IPOAHAJINU3UPOBATH IIPaBUIBHOCTh BBITIOJIHECHUS
yepTexa, cornacHo HopMm ECK/I.
Pe3ynbmamom ycrnewHo20 8bIN0oAHEeHUA [paKmMuU4ecKo20
300QHUA CUYUTAETCA YMeHue CTyAeHTa Npou3BoAUTb OdopmieHue
FOPHbIX YEePTEKEN.

Tema 7. Yeprexkun nog3eMHbIX FOPHbIX BbipaboToK

OcHoBHble cBegeHUs 06 n3obpakeHUn n 0603HaYeHUAX
NoA3eMHbIX FOpHbIX BbIPaboTOK. MnaHbl, BEPTUKaAbHbIE NPOEKL MY,
rOPU3OHT/1bHbIE U BEPTUKA/IbHbIE Pa3pe3sbl U CEYEHUA FOPHbIX
BblpaboTOoK. M306parkeHne HaKNOHHOTO ceveHus (pa3pesa) ropHbIX
BblIPabOTOK Ha BEPTUKANbHYIO M FOPU3OHTaNbHYHO MNI0CKOCTU
npoekumit. U3obparkeHUE ropHbIX BbIPabOTOK Ha HAKNOHHYHO
NAOCKOCTb MPOEKUMI. YTeHMe NNaHOB ropHbIX PaboT. YCNoBHbIe 3HAKM
1 0603HaYeHMA Ha YepTeKax NoA3eMHbIX FOPHbIX paboT. OCHOBHbIE
BUAbI YepTeKel NoA3eMHbIX FOPHbIX PaboT.

Mpakmuyeckas paboma Ne8 [ [naHbl, 6epMuUKanbHbLe

npoexuuu, 2Opu3OoHmMa/1ibHsvle U 6epmuKa/ibHble pa3pe3usl,

ceueHlsl 20PHbLX 8bIPaboOmMok
Lens pabomel.

— 3aKpen/ieHMe TEOPETMYECKOTO MaTepurana no Teme

—0TpaboTKa HaBblKa peLueHMsA NPaKTUYe CKMX 3a4au

— 0TpaboTKa HaBbIKa BbIMO/IHEHUA PacyeTHO-rpaduryecKmx

pabor.

YcmHeble 80npockl 1o meme 3aHAMUA:

1. HasoBuTe OCHOBHble cBeagHUA 06 wu30bparkeHUn u
0603HayYeHMAX NoA3EMHbIX TOPHbIX BbIPabOTOK.

2. OcCHOBHble  OMpedeneHus: NAaHbl,  BepPTUKa/lbHble
NPOEKLMM, TOPU3OHTANbHBIE U BEPTUKANbHbIE pa3pesbl U
CeYeHUs ropHbIX BbIpaboTOoK.

3. Kakum obpasom npownssoanTca n3obparkeHve
HaKNOHHOrO ceyeHua (paspesa) ropHbIX BbIPabOTOK Ha
BEPTUKANbHYIO U FTOPU3OHTA/IbHYHO MIOCKOCTU MPOEKLMIA.
N306parkeHWe TropHbIX BblpabOTOK HA  HAKNOHHYHO
NJOCKOCTb NPOEKUMI. YTEHME NNAHOB ropHbIX paborT.

4. HaHeceHWe YCNOBHbIX 3HAaKOB M 00OO3HA4YeHWA Ha
yepTekKax Noa3eMHbIX FOpPHbIX PaboT.

5. HasoBuTe OCHOBHblE BUAbI YEPTEKEN NOA3EMHbIX FTOPHbIX




pabor.

Mpakmuyeckoe 3a0aHue (Ha OCHOBE UCXOAHbIX AAHHbIX):

® OIICHUTH MOJHOTY UCXOAHBIX TaHHBIX;

® BBIJCIUTH  JaHHbIE Ui IOCTPOEHHUS  TOpPHOU
BBIPaOOTKH;

® TIPOM3BECTH MOCTPOCHUE TOPHOI BHIPAOOTKU HA JTUCTE
Oymaru;

® IIPOAHAJIM3UPOBATH  MPABUIBHOCTh  BBIIOJHEHUS
yepTexa, cortacHo Hopm ECK/I.

Pe3ynbmamom ycrnewHo20 8bIMONHEHUA MPaKMuYecKo2o
3000HUA CYMTAeTCA YMeHWe CTyAeHTa NpPOW3BOAWTbL MOCTPOeHue
ropHoW BbIpaboTKK.

Tema 8. TopHO-CTpOUTE/NIbHDbIE YEPTEXKMU

OCHOBHble CBEAEHMA O TOPHO-CTPOUTENbHbBIX YepTerKax.
YepTerkn y3/10B CTPOMUTENbHbLIX KOHCTPYKUMA WM FOPHbIX BbIPabOTOK,
3aKpeneHHbIX *Kenes3obeToHOM. YepTexkn Y310B METaA/TMYECKUX
CTPOUTENBHBIX KOHCTPYKLMIA M METANNMHECKUX Kpeneit. YepTeku y3nos
OEePEeBAHHbIX KOHCTPYKUMM U aepeBAHHbIX Kpenen. ObLime uyepTeru
30aHUIA W MOBEPXHOCTHbIX COOPY!KEeHUW. [locTpoeHne  NUHWUIA
CONpPAXKEHN FOPHbIX BbIPabOTOK.

Mpakmuyeckas paboma Ne9 I O pHO-CmMpoumenvHble uepmedru

Lens pabomel.

—3aKpen/ieHre TeOpeTUUECKOro MmaTepurana no Teme

—0TpaboTKa HaBblKa peLUeHMA NPAKTUYECKMX 3a4a4

— 0TpaboTKa HaBblIKa BbINO/IHEHMA pPacYeTHO-rpaduruecKmx

pabor.

YcmHeble 8onpockl 1o meme 3aHAMUA:

1. Kakme OCHOBHble CBeAEHWSs O TOPHO-CTPOUTENbHbIX
yepTerKax Bbl 3HaeTe.

2. Kak o0QopmAnAloTCs  YepTeXM  Y3/10B  CTPOMUTEIbHBIX
KOHCTPYKUMA U TOPHbIX BblpabOTOK, 3aKpenaeHHbIX
¥ene3obeToHoMm.

3. TpWHUUNBI NOCTPOEHMUA YepTeXKein y3n10B MeTaN/IMueCKuX
CTPOUTENIbHBIX KOHCTPYKUMIA UM METIMYECKMX Kpenew,
Y3/10B e peBAHHbIX KOHCTPYKLMIM 1 AepeBAHHbIX Kpenew.

4. Topsagok odopmMaeHUs obLWMX uYepTexen 34aHuMn U
NMOBEPXHOCTHbLIX COOPYKEHUIA.

Mpakmuyeckoe 3a0aHUe (Ha OCHOBE UCXOAHbIX AAHHbIX):

® OLICHUTh NOJHOTY UCXOJIHBIX TAHHBIX;

® BLIJCIHUTH JIaHHBIC JUIST MOCTPOEHHUS
TOPHO-CTPOUTETBLHOTO 00BEKTA;

® [POM3BECTHU  MOCTPOCHUE TOPHO-CTPOUTEIBHOTO
0o0BeKTa Ha JIucTe Oymard;

® [POAHAIM3UPOBATh  MPABUJIBHOCTb  BBIIOJHEHHUA
yeprexa, cortacHo HopMm ECK/I.

Pe3ynbmamom ycrewHo20 6bINoAHEHUS MPAKMUYECKO20
3000HUA CYUTAETCA YMEHWe CTyAeHTa MNpPOU3BOAMTL MOCTPOEHME
FOPHO-CTPOUTENIBHOTO 0O BEKTA.




Tema 9. HarnagHble u306paxkeHUA ropHbIX BbipaboToK

O6uwume nonoxeHus. MoCTpoeHWe HarNAAHbIX NPOEKL MM
meToa0M adpdUHHBIX Npeobpa3oBaHUt. AKCOHOMETPUSA FOPHbIX
BbIPaboTOK. MoCTPOEHMA CTaHAAPTHON AKCOHOMETPUU METOLOM
apPUHHBbIX NpeobpazoBaHMit. BeKTOpHbI MeToa M306parkeHMA ropHbIX
BblpaboTok. Cnocob HenocpeACTBEHHOIO NepPeEXoAa OT NPOEKL M C
YMCNOBbIMM OTMETKAMM K HAarnAAHbIM M306parke HMAM. MexaHu3auma
NMOCTPOEHUSA HAMAAHbIX M306paXKeHUI FOPHO-re0NornYe CKMX
06bEKTOB.

Mpakmuyeckaa pa6oma Ne10 A¢@dunHble npoexkyuu
Llens pabombl.
—3aKpensieHre TEOPETMYECKOrO MaTeprana no tTeme
—0TpPaboTKa HaBblKa peLUeHMA NPAKTUYECKMX 3a4a4
— oTpaboTKa HaBblKa BbIMONHEHUA PacyeTHO-rpadruecKmX
pabor.
YcmHeble 80npocs! 1o meme 3aHAMUSA:

1. Hasosute o0b6WME NOMOXKEHUA NPU  NOCTPOEHWUU
HarnsaHbIX nNpoeKuui MeToA0M apPUHHbBIX
npeobpasoBaHUii.

2. KaK nokasblBaeTcs akCOHOMETPUA rOPHbIX BbIPabOTOK.

3. OCHOBHble  MPUHUMMbI  MOCTPOEHUS  CTaHAAPTHOM
aKCOHOMETPUN MeToA0M adPUHHbIX NpeobpasoBaHNA.

4, B KaKMX CAy4asax MPUMEHSETCA BEKTOPHbIM MeToA
M306paKkeHMA ropHbIX BbIPabOoTOK.

Mpakmuyeckoe 3a0aHUe (Ha OCHOBE UCXOAHBIX AAHHDBIX):

® OLICHUTH MOJHOTY UCXOJIHBIX JTaHHBIX;

® BBIJICTUTH JIaHHBIE JUIsi TOCTpoeHUus adOUHHBIX
MPOEKI NI TOPHBIX BBIPAOOTOK;

® TMPOM3BECTH TOCTpoeHHE aPPUHHBIX  MPOCKIUHA
TOPHBIX BEIPA0OTOK Ha JucTe Oymary;

® [POAHAIU3UPOBATh  MPABUJIBHOCTb  BBIIOJHEHHUSA
yepTexa, cormacHo Hopm ECK/I.

Pe3ynbmamom ycrnewHo20 8bIMOAHEHUA NPAKMUYeCcKo20
3000HUA CYMTAETCA YMeHWe CTyAeHTa Npou3BOAUTL NOCTPOEHUe
adOUHHBIX NPOEKLMI FOPHBIX BbIPAabOTOK.

Tema 10. KoMNAeKTHOCTb U MHAEKCaLUA FOPHbIX YepTerKeit

KoMnneKkTHOCTb M MHAEKCAUMA  YepTerken.  YepTerku
TexXHM4eCcKoro NpPoOeKTa ropHoro npegnpuatva.  KomMnaeKkTHOCTb
MapKLLe ae pCKOo-re 010rmye CKMX yepTeKen. KomnneKTHocTb
3KCM/IyaTaLMOHHO-TEXHOTOTUYE CKUX YEPTEKEN.

Mpakmuyeckasa paboma Ne11 KomniaexmHocmb u uHaeKcauuﬂ
20pHbLX Uepmedicell

Llenb pabomei.

—3aKpen/ieHMe TeOPeTMYECKOro MmaTepmrana no Teme

— 0TpaboTKa HaBblKa peLLeHMA NPAKTUYECKMX 3a4a4

— oTpaboTKa HaBblKa BbIMOMHEHUA pPacyeTHO-rpaduueckmx
pabor.

YcmHoble 80npockl 1o meme 3aHAMUSA:

1. MpaBuna KOMNIEKTHOCTU U MHAEKCALMM YEPTEKEN.




2. OcHOBHble NPUHUMMbI odopmneHua yepTexen
TeXHM4EeCcKoro NpoeKTa ropHoro NpeanpuATyUS.

3. Ha3oBWTe KOMMNNEKTHOCTb MapKLUe AepCKO-re0/10rMye CKuX
yepTeken 7 3KCMJIyaTaUuMOHHO-TEXHONOTNYE CKUX
yepTerKen.

lMpakmuyeckoe 3a0aHue (Ha OCHOBE UCXOAHbIX AAHHbIX):

® OLEHUTH MOJHOTY UCXOJHBIX JTAHHBIX;

® BBLIJICTUTH JaHHbIE JUIS  HWHJCKCAIlMU  TOPHBIX
yepTexKen;

® [IPOU3BECTU MHJECKCAIIMIO TOPHBIX YEPTEKEN;

® [POAHAIM3UPOBATh  MPABUJIBHOCTb  BBINIOJHEHHUSA
yeprexa, cortacHo HopMm ECK/I.

Pe3ysnemamom ycrewHo20 8bIMoIHEHUS MPAKMUYECK020 3a0aHUSA
CYMUTAETCA YMEHMEe CTYAEHTA KOMNIEKTOBATb M MPOU3BOAUTb
MHAEKCALUMIO TOPHbIX YepTeke.

0) [lopsinok nMpoBe e HUS MPOMEKYTOYHOM ATTECTANMHU, IOKA3ATEJIH U KPUTE PpUH

OICHUBAHUSA

[Tpomex yrouHast aTTecTanus o qucuumvHe «HxeHepHas 1 KoMnbloTepHas rpaduka»
BKJTFOYAET TEOPETUUECKUE BOIPOCHI, T03BOJISIIOLIIE OLEHUTh YPOBEHb YCBOEHUS 00yUaro IUMUCS
3HAaHUM, ¥ IPAKTUYECKUE 3aJaHH s, BHISBIISIONME CTENEHb C(HOPMUPOBAHHOCTH YMEHHUI U
BJIaJICHU I, IPOBOAUTCS B (POpME S K3aMEHa.

Hepeuenb meopemuvuecKux 6onpocoe 0151 RO020MO6KU K IK3aMEeHy:

l.MH)KeHeprlﬁ dHa/IN3 UCXOOHbIX AAHHbLIX N YTOYHEHME 3a4a4N Ha NPOEKTUPOBAHUE.

2.MTOUCK TeXHNYECKOro peweHnAa 3a4a4m Ha NpPpoOeKTUpoBaHue.

3.3Tanbl moaenMpoBaHUA B nNpoLecce co3gaHua TO.

4.T10 KaKMM HanpaBeHUAM OCYLLECTBAAETCA OLLEHKA Pe3yNbTaToB NPOEKTMPOBAHMA?

5.3Tanbl pa3paboTKM KOHCTPYKTOPCKON AOKYMEHTALUUMN.

6.Kakune BMabl OLWMBOK MOTYT BO3HUKHYTb NPU NPOeKTMpoBaHMe HoBbIX TO?

7.MeToAMKa BbIABNEHUA KOHCTPYKTOPCKUX OLUMBOK Npu NpoBepKe paboumnx YepTeskeil MexaHM3MoB

nysnos TO.




8.Mcnonb3oBaHMe CTPYKTYPHO-QYHKLMOHANTbHOIO aHanM3a 4,19 OLEeHKM BbIbpaHHOM
KOHCTPYKTUBHOM CXeMbl.

9.MeTOAMKa BblAB/IEHUA N YCTPAHEHNA NPUYNH BOSHUKHOBEHUA OTKA30B.

10.ABTOpPCKUIN HaA30p 3a M3rOTOB/IEHWEM OMNbITHOrO 0bpa3ua cosgasaemoro TO.

11.KaxoBa OejIb TCXHUKO-3KOHOMHNYCCKOI'O obocHoBaHUA?

12.Yto paccmaTpuBaeTcs B KaUECTBE aHAJIOTA ISl CPAaBHEHUS B TEXHUKO- YKOHOMHUYECKOM
000CHOBaHUM pa3pabOTKU U MPON3BOJCTBA MUKPOIIEKTPOHHON TEXHUKHU ?

13.Y10 OTHOCHUTCS K KOHCTPYKTOPCKUM XapaKTepUCTUKAM HHKEHEPHOH pa3pabOoTKu?
14.YT0 OTHOCUTCS K D KCILTyaTallHOHHBIM XapaKTEPUCTUKAM UHXKEHEPHOU pa3paboTKu?
15.Kakue nokazaTesin Ha3HAYEHUS BaM U3BECTHBI?

16.Kakue nmokaszareny TeXHOIOTHYHOCTH HCIIONB3YIOTCS B OI[EHKE HHKEHEPHOTO pelieHus?

17.Kakue moka3aTenu KadyecTBa pacCMAaTPUBAIOTCS B TEXHUKO-IKOHOMHYECKOM O0OCHOBAaHHUH
WH>KEHEPHBIX pEIICHU?

18.C kaxoii 1eNbI0 OIPEAeIAeTCS MPOAODKUTEIIBHOCTD PadOT 10 MPOSKTHPOBAHUIO U
pazpaboTtke npudopa (yctpoiicTa)?

19.Yto0 BrIFOYAETCS B TIOJIHYIO C€0ECTOMMOCTh pa3paboTku mprubopa (ycTpoiicTra)?

20.Kakue cTpateruu 1neHoo0Opa30oBaHUs BaM U3BECTHBI?

Iloka3zarenu u KpUTEPHUM OLIEHUBAHUSA JK3aMeHa:

— Ha OLICHKY «OTJIHYHO» (5 0aJJIOB) — 00 y4aro IMiics IEMOHCTPUPYET BHICOKUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMITETCHIIH, BCECTOPOHHEE, CHCTEMATUUYECKOE U TIIyOOKOE 3HAHKE
ydeOHOTO MaTeprasa, CBOOOHO ONIEPUPYET 3HAHUSIMHU, YMCHUSMU, IPUMCHSICT UX B CUTYAIHSIX

HOBBIIIIEHHON CJIOKHOCTH.

— Ha OIIEHKY «X0po1o» (4 Oamia) — 00 ydaroMicst TEMOHCTPUPYET CPETHUI YPOBEHB
C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HAHU A, YMCHUA OCBOCHBI, HO AOITYCKAKOTCA
HE3HAYUTENbHbBIE OLMOKI, HETOYHOCTH.

— Ha OLIEHKY «yA0BJIeTBOPUTEJIbHO» (3 Oania) — 00 yyaroMiicss IEMOHCTPUPYET MOPOTOBBIH
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0€ KOHTPOJIBHBIX MEPOIIPUATUN JOMYCKAIOTCS
OUMOKHU, TTPOSIBIISICTCSI OTCYTCTBHUE OT/ACIBHBIX 3HAHUH.

— Ha OIICHKY «HeyI0BJIe TBOPUTEJJIbHO» (2 Oaiura) — 00yqaro MiiCs IEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHYeCKOro MaTepuana, 10N ycKaeT CYIIeCTBEHHbIE O OKU.

— Ha OLICHKY «HEYA0BJIeTBOPUTEIbHO» (1 6amr) — o0yJaronmiics He MOXKET IMOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOHM3BEICHHUS U 00BSICHEHUS NH(MOPMAITHH.






