AHHOTALIS JUCITATITAHEI

«Y4ebHo-uccie0BaTeIbCKas padoTa
JucruminHa «YdeOHo-ucciIeaoBaTelbckas paboTay SBISETCS YaCThIO
nporpammbl crernuanuteta «l'opHble MamuHbl U o6opynoBanue (CYOC)» mo
HanpasieHuto «21.05.04 I'opaoe aeno».

Hesan 1 325244 JUCUMILIMHBI

[leap aucuMmiInHbl - (QOpMUpPOBaHME KOMIUJIEKCA 3HAHWUM, YMEHHH HU
HaBBIKOB BBINOJHEHUS! UCCIEJOBAaHMI B 00jacTu pa3zpabOTKU MECTOPOKIACHUN
MOJIE3HBIX HCKOMAaeMbIX, C MCIOJb30BaHUEM HHPOPMALMOHHBIX CPEACTB H
pecypcoB, COBPEMEHHBIX HH(OPMALIMOHHBIX KOMIBIOTEPHBIX TEXHOJIOTUH, a
TAaK)X€ Pa3BUTHE YCTOMYMBOI'O MHTEPECA K HCCIENOBATEIIBCKON IESATEIBbHOCTH.
3ajayu AUCHMIUIMHBL - U3YYEHHE OCHOB COBPEMEHHON METOJOJIOTHMH HAy4YHBIX
UCCIEJOBAaHUI TNPUMEHUTEIBHO K TOPHBIM MallMHaM U 000pYJI0BaHMIO;
dbopmupoBanue yMmeHUss 00001aTh, aHaIW3UPOBaTh U CHUCTEMATU3UPOBATh
uH(OpPMAIUIO I MOJATOTOBKM aHAJIMTHYECKUX 0030pOB MO 3aJaHHOM Teme ¢
NPUMEHEHHEM COBPEMEHHBIX HWH(QOPMAIIMOHHBIX TEXHOJOTHM U MPOrpaMMHBIX
CPenCTB; - pOpMUPOBAHUE HABBIKOB CAMOCTOSATEIBHOTO U3YUYEHUS, KpUTUUECKOTO
OCMBICIIEHUSI M CHCTeMaTH3alUd  HAyYHO-TEXHUYECKOW  HHPOpMaluu,
opopmieHHE PpE3yIbTATOB MCCIEAOBAHMUM, NPAKTUYECKOIO HCIOJb30BAHUSA
MPUKJIAJHOTO TPOrPaMMHOTO 00EeCIIeYeHHUs.

I/I3yqaeM1>1e 00BbEeKThI AUCHHUIIJINHBI

- OCHOBHI COBpeMeHHOﬁ MCTOAOJIOTUM HAYYHBIX HCCHGHOBaHHﬁ; -
InporpaMMHOC obecreucHue CpCacCTB BBIUYMCIUTECIbHOU TCXHHUKHU, MCTOABI
rpa(bnqecxnx HOCTpOCHI/Iﬁ; - MCCTOPOXACHUA ITOJIC3HBIX HMCKOITACMBbIX, MCTOIbI
HUX H3YUYCHHUA - TCXHHKA W TCXHOJOTHA ,Z[O6BI‘II/I )51 nepepa60TKH ITOJIC3HBIX
HCKOIIa€MBIX.



O0beM 1 BUIbI yueOHOI padoThI

Pacnipenenenue
N Bcero M0 CEMeCTpaM B Hacax
Bun yueOHO# paboThI
4acoB Howmep cemectpa
1 2 3 4

1. [IpoBeaeHue yueOHBIX 3aHATUH (BKITIOYAs
MpOBe/ie-HNE TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH) 140 36 36 36 32
B (hopme:
1.1. KoHTakTHas ayquropHas paboTa, U3 HHUX:

- nexiuu (JI)

- 1abopatopHble paboTsl (JIP)

- IPAKTUYECKUE 3aHATHUS, CEMUHAPDI U (WITH)
Npyrue BUJbI 3aHsITHI cemuHapckoro tuma (I13) 132 34 34 34 30

- KOHTpOJIb camocTositensHoi padoTsl (KCP) 8 2 2 2 2

- KOHTpPOJIbHAs paboTa
1.2. CamoctositenbHas padora ctyaentoB (CPC) 148 36 36 36 40
2. [IpomexxyTouHas arrecTamnus

DK3aMeH

Juddepenmpoannbiii 3a4eT 9 9

3ager 27 9 9 9

Kypcogoii mpoexT (KII)

Kypcoas pabora (KP)
OO0mas TpyTI0eMKOCTh JTUCITUTUIAHBI 288 72 72 72 72

Kparkoe conepxanue 1M CUUININHBI
O0pem
OOBeM ay TUTOPHBIX BHEAYAUTOPHBIX

HaumenoBanue pasaciioB JUCHUILIMHBI C KPAaTKUM
COACpKaHNECM

3aHATHHU 10 BUIIAM B yacax

3aHATHH 110 BUAAM

B yacax

a1 | gp | m3

1-ii cemectp

AaBTOMaTI/BI/IpOBaHHHe CUCTCMBI paCuCTOB

0

20

Tewma 5. Pa3paboTka anropuTMOB U TIPOTpaMM
peleHs] BEIUMCIUTENbHBIX 3a7a49. AJITOPUTMBI
JINHENHOM, Pa3BETBIIIONICHCS U IUKINIECKOU
CTPYKTYPBI, UTEPALIIOHHBIE AITOPUTMBIL.
[IporpamMmmupoBaHue anrOpUTMOB PELIECHUS
BBIYMCIIUTEIbHBIX 3a/1a4.

Tema 6. Pemenue 3a1a4 ¢ UCHOIb30BaHUEM
CUCTEM KOMIIBIOTEPHOI MaTeMaTHKH.
Maremarndeckuii maket Mathcad. Beraucnenne
pEe3yIbTAaTOB MATEMAaTUYECKUX OTIepaIui, B
KOTOPBIX YYaCTBYIOT YHCIIOBbIE KOHCTAHTHI,
MepeMeHHbIC U pa3MepHbIE PU3NIECKIE
BeMYMHBL. Oniepal ¢ BEKTOpaMy U MaTpUIIaMHU.
[Toctpoenue rpaduxos. AuddepenmpoBanue u
WHTETPUPOBAHHUE.




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

Pa3paboTka TEXHUYIECKOH 1 OTYETHOU
IOKyMEHTalluu

0

0

14

16

Tema 1. DneKTpoOHHBIC JOKYMEHTHI.

PazpaboTka Texanueckor gokymentamun. [ OCT
7.32-2017 OTuet 0 HayYHO-UCCIIEeI0BATEIHCKOM
pabote. CTpykTypa 1 npaBuia 0hOpMIICHUS.
Tema 2. Beruucienus u aHanu3 JaHHBIX B
HIIEKTPOHHBIX TaOJIHUIIAX.

Co3znanve dJIeKTPOHHBIX TAaOJNII, BBOJ
(dbopMaTHpOBaHKE JAaHHBIX. DJIEKTPOHHbBIE
TaOJIMIBl KAK MHCTPYMEHT JUIsl aBTOMATHU3aLUN
BbIurcieHnid. Co3aaHne U peakTUpOBaHHE
arpaMm u rpaguKoB.

Tema 3. Co3nanue npe3eHTaluu.

Co3nanue cnaiinoB. Vicnonb3oBaHue M1a0JI0HOB U
cumMBoiuku [THUITY.

Tema 4. CucteMsl ynpaBieHus 6a3aMu TaHHBIX.
Pa3paboTka 6a3 TaHHBIX, OCHOBHBIE JTAllbl.
Co3znanue TabauIl U oNpesieTICHUE CBA3EH Mex Iy
HUMHU JUIs1 00€CTIeYeHNs LEIOCTHOCTH JaHHbBIX.
Co3nanue 3ammpocos, (HopmM, OTIETOB.
ABTOMATH3MPOBAHHBIE CHCTEMBI PACYETOB

NTOI'O no 1-my cemecTpy

0

34

36

2-ii ceMecTp

CtpyKTypa pyIHBIX TIOJIEH U MECTOPOKIACHUN

0

Tema 8. O0mue cBeieHNs PyIOHOCHOTO IJIacTa.
KoHTypbl pyAHbIX Tesl. @OPMBI pyAHBIX TEll.

'Y cTaHOBJIEHHE INTyOUHBI 3aJIeraHus PyAOHOCHOTO
[J1aCTa ¥ €r0 MOILIIHOCTH.

Tema 9. CTpyKTypHBIE TUTaHBI TOBEPXHOCTH
[JIACTOB.

[TocTpoeHune CTPYKTYpHBIX TUIAHOB CIIOCOOOM
nuHEeNHON uHTepnoauuu. OnucaHue TUIIOB
MIMKaTUBHBIX JUCIOKAIMH M1acTOB.
XapakTepucTHKa CKIaJI0K, (prekcyp u
MOHOKJIMHAJIEH Ha IIaHaXx.

['eonornyeckast JOKyMEHTAASI MECTOPOKIECHUN
MOJIE3HBIX MCKOITAeMBIX

Tema 7. MeToauka NOoCTPOEHUS T€0JI0THUYECKOTO
paszpesa.

[TonsiTre Teosorndeckoro paspesa. Beioop
TOPU30HTAIBHOTO M BEPTHUKAIBHOTO MaCIITa00B.
OpueHTHpOBKa IMHUU Pa3pe3a OTHOCUTEIBHO
CTOpOH CcBeTa Ha Kapte. [ TyOuHBI 3aneranus
[1JIACTOB.

Tema 8. XapakTepucTuka cTrpaTurpaguueckoit
KOJIOHKHU.




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

Pazpes. Ctpaturpadudeckue moapasaeieHus
(cuctema, oTeN, sIpyc, TOPU3OHT) U HHJICKC,
MOIITHOCTD U XapaKTEPUCTUKA TIOPOJI,
BCTPEUYCHHBIX B CIIOSIX OKAMEHEIOCTEH.

["opHO-reosornueckue yciuoBus pa3zpaboTKu
MECTOPOXKACHUS

20

22

Tema 10. ITonsiTrie BOJO3aIIUTHON TOJILIH.
Bo10HOCHBIE TOPU30HTHI. Y CTAHOBJIEHUE
MOIIIHOCTH BOAO3AIIUTHOMN TOJIIIH.

Tema 11. TpeGoBaHuUst KOHAUITUI PYAHBIX
MECTOPOXKICHUM.

[TapameTps! kOHUIMA. [[TOTHOCTE pa3BeOYHON
ceTd. MUHUMAaJBHO JOMYCTUMOE COJIEp>KaHne
[10JIE3HOTO KOMIIOHEHTA B pyJax. MuUHHUMambHas
MOIIIHOCTh PYAHBIX TEJ. 30HBI Pa3yO00KUBAHU
PYZIHBIX TEI.

Tema 12. IToacuera 3amacoB IIOJIE3HOTO
CKOITaeMOT 0.

Krnaccudukanys 3anacoB ¥ MPOTHO3HBIX PECYPCOB
TBEP/IBIX MOJIE3HBIX HCKOIACMBIX.
[IpoMBINIUIEHHBIE KATETOPUU 3aI1aCOB.
OKOHTYpHBaHUS 3aM1aCOB Py pPa3IMYHBIX
KaTeropuil. MeToipl IoJcUeTa 3a1acos.
Cocrasnenue GpopmyisipoB s noacyeta. Pacuer
Cpoka 00ecrieueHHOCTH 3anacamMmu
[IPOEKTUPYEMOTO IPEIITPUATHS

NTOI'O no 2-my cemecTtpy

34

36

3-ii cemecTp

OO0pa3oBaTenpHast MporpaMmMa

Tema 13. OCHOBHBIE JOKYMEHTBI 110
00pa3oBaTenbHON IporpamMmme.

®enepaibHblid rOCYJapCTBEHHBIN
00pa3oBaTeIbHbIN CTAHJAPT BBICLLIETO
oOpazoBaHus. CaMOCTOSITENILHO YCTaHABIUBAEMbIN
00pa3oBaTeIbHbIN CTAHIAPT BHICILETO
oOpa3zoBanusi. KoMneTeHTHOCTHAs MOZETh
BEITTYCKHUAKA

OcoOeHHOCTH BeJIeHUS] MapKIIeHIepcKiX padoT Ha
TOPHBIX MPEITPUATUIX

Tema 16. Mapkmeiinepckue paboThI IpH
o3eMHOM crioco0e paszpadorku MITH.
OcHOBHBIE (DYHKIIMU U CTPYKTypa
MapKIIEHIePCKOM CITy>KObl Ha TOPHOM
npennpuaTuu. Mapkuieiaepckue paboTbl Ipu
MO3€MHOM pa3paboTke MecTopoxaeHuid. Oomue
CBE/ICHUS O MAaPKILIEHIEPCKUX ChEMKAX
MO/JJ3€MHBIX TOPHBIX BBIPAOOTKAX.




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

Tema 17. Mapkeiinepckue paboTsl Ipu
OTKPBITOM crioco0e pazpabotku MITH.
OcHOBHBIE 3214l MapKIIEHIEPCKOM CITy>KOBI IpU
BEJICHUH TOPHBIX Pa0OT OTKPHITHIM CIIOCOOOM.
Co3naHue OMOPHBIX U BBIEMOYHBIX CETEH.
Crioco0bl co3/1aHUsl CbEMOYHOT0 0OOCHOBAHUS.
JleTanpHas MapKiIeiiepckas ChbeMKa.

Tema 18. O0mue cBe/leHnsT 0 MapKIIeHIePCKOi
TOKYMEHTAITHH.

Ha3snadeHne 1 BUIIbI MAPKIIEUIEPCKON
mokyMeHTaluu. TpeboBaHus K 0pOPMIICHUIO U
COJICPKAHUIO.

OO01ue BOIpockl MOJI3EMHOM pa3paboTKu
KaJIMAHBIX cosei Ha pyaqaukax BKMKC

Tema 14. CriocoObI BCKPBITHS M TOATOTOBKU
[IaXTHBIX MOJEH.

OO6uue cBeneHus o pyaHukax. CrocoObl
BCKPBITHS U MOATOTOBKH IIAXTHBIX MOJIEH.
OxostocTBOJIbHBIE 1BOPHI. HazeMHbIe coopyskeHUs
KaJIMAHBIX peAnpudatuii. OCHOBHBIE
BCKPBIBAIOIINE BEIPAOOTKH.

Tema 15. TexHoorus pa3pabOTKH MOJIE3HOTO
MCKOIIaeMOT 0.

["opHO-IOATrOTOBUTENBHBIE PA0OTHI. OUUCTHBIE
paboTsl. Kpersienre ropHbIX BbIpaOOTOK.
Bentunsiuus pyaHuka. 3akiajika BBIpaOOTaHHOTO
[IPOCTPAHCTBA

OnexkTpuduKaus 1 aBTOMATH3AIUS TOPHOTO
[IPOU3BOJCTBA KAMIHBIX PYIHUKOB

Tema 23. DnexTpudukanus KoMOaHOBBIX
KOMILIEKCOB.

DeKTpocHa0KEHHE OYNCTHON Kamepbl. CpesicTBa
aBTOMaTHU3aIluU paObOTHI KOMOAWHOBBIX
KOMILJIEKCOB.

Tema 24. DnexTpuduKanys ¥ aBTOMaTH3AIMS
KOHBEHEPHOTO TPaHCIIOPTa.

DneKTpocHa0XKeHHEe KOHBEHEPHOT O TPAaHCTIOPTA.
CpencrtBa aBTOMaTU3alul pabOThl KOHBEHEPHOTO
TpaHCIIOpTa.

Tema 25. DnexTpuduKanus 1 aBTOMaTH3AIS
MOTLEMHBIX YCTAHOBOK.

DnexTpocHa0KeHHe, MPUBOJI, CUCTEMa
MOHHMTOPHWHTA U 3alIUTa PAa0OTHI MAXTHBIX
MOIbEMHBIX YCTAaHOBOK.

Tema 26. DnexTpuduKkanus 1 aBTOMaTH3ALM
[IaXTHBIX

RJIEKTPOBO30B.




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

DnekTpocHaOKEeHUE U 3JIEKTPOoOOOpy10BaHUE
TTOKOMOTUBHOM oTKaTKH. CpescTaa
aBTOMAaTHU3alluU pabOTHI JIEKTPOBO3A.

Tema 27. OCHOBBI 2J1€KTPOCHA0KEHHUS 00BEKTOB
MOA3EMHOT0 KOMIIJIEKCa.

CXeMBI AIIEKTPOCHAOKEHHS IIIAXTHOTO TOJISL.
OneKkTpooOOpyIOBaHHE PYAHUKOB

['OpHBIE MalIMHBI KAJIMWHBIX PYIHUKOB

Tema 18. IIpon3BOICTBEHHBIE YYACTKN KAJIMHHBIX
PYJIHUKOB.

MexaHu3zanys J00bI4H U TepepadOTKH KaTuiHOM
pYIbl HA pyIHUKaxX BepxHekaMCKOro KaJiuiHOro
MecTOpOXaeHHs. [ OpHble MAIIMHBI 1
000pyTOBaHNE OYUCTHBIX Kamep, ydacTKa
BHYTPUPYAHUYHOTO TPAHCIIOPTA,
[MPOU3BOACTBEHHOI'O y4acTKa THIPO3aKiIaaKy,
[MPOU3BOACTBEHHOTO YYacTKa IMIaXTHBIX
MOJTbEMHBIX YCTAHOBOK.

Tema 19. IIpou3BOIUTENHLHOCTD BHIEMOYHBIX
KOMOAaiTHOB.

MeToanka pacueTa IpoX0oJ4eCKO-OUHUCTHBIX
KOMOAITHOB.

Tema 20. [Ipon3BoaUTENEHOCTH KOHBEHEPHOTO
TpaHCIIOpTA.

MeTonnka pacueTa NpOM3BOJUTEIBHOCTH
JICHTOYHOT'O KOHBelepa.

Tewma 21. IIpon3BoANTENBHOCTh KOMILIEKCA
HIPO3AKIIAJIKU ¥ PACCOJIOyAaICHHUS.

MeToanka pacueTa MpOU3BOUTEIHHOCTH HACOCa
KOMIIJIEKCA PACCOJIOYJAICHHUS.

Tema 22. ITpou3BOAUTETHEHOCTD MIAXTHBIX
[MOJAbEMHBIX YCTAHOBOK.

MeTonnka pacueTa NpOU3BOJUTEIBHOCTH
[IaXTHON NObEMHOM YCTaHOBKH

NTOI'O no 3-my cemecTtpy

0

34

36

4-i1 cemecTp

AHaJIUTUYECKOE UCCIIEJOBAHUE BOIIPOCOB
PKCIUTyaTallMd TOPHBIX MAIIMH U 000PY10BaHUS

0

30

40

Tema 28. [loaroroBka nokiaza o IPOJEIaHHON
MCCIIeZIOBATEIHCKON padoTe

[ToArOTOBKM aHATTUTHYECKUX 0030pOB 00 OTBITE
HKCIUTyaTallMd TOPHBIX MAIIMH U 000PYIOBAHHUS.
Kiaccudukaliiyst MICTOYHUKOB TEXHUYECKOUN
nHpopMmaru. MH(popMamoHHO-TOMCKOBbBIE
cuctembl. KoMIibroTepHbIE TPOrpaMMBbl 17151
co3aaHus npe3eHranuu. Opranusanus padoThl pU
[OJIrOTOBKE J10K1a1a. TpeOoBaHMs K




O0BeM

OO0BeM ay TUTOPHBIX BHEAYIUTOPHBIX

HanmeHoBaHHE pa3ieoB JUCLMILIMHBL € KPATKHM | 0o oo BUAM B 9aCaX |3aHSTHI 1O BAIAM
CoJlep’)KaHUuEM B 9ACAX

J JIP I13 CPC
MOCTPOCHUIO JOKJIAIA.
Tema 29. O6cyxeHue pe3ybTaToB
HCCIIeI0BAHUM.
JloKIa/1bl O COBPEMEHHBIX TCHIICHIIUSAX Pa3BUTHUS
rOPHOIOOBIBAIONICH TEXHHUKH.
UTOI'O no 4-my cemecTtpy 0 0 30 40
NTOI'O no gucuuiuinHe 0 0 132 148




