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1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

Lenbt0 OCBOCHMSI TUCIUIUIMHEI BIsICTCS (POPMUPOBAHUE CIICAYIOMIMX KOMIIETSHIUH:

OIIK-1 CmocoOeH NpUMEHSITh €CTeCTBEHHOHAy4YHBbIE M OOIECHH)KEHEPHBIC 3HAHMS,
METO/bl MATEMaTHUECKOTO aHAIN3a U MOJCIHPOBAHUS, TEOPETHUYECKOTO M SKCIIEPUMEHTALHOTO
UCCIIEIOBaHHS B TPO(ECCHOHATLHOMN JICATEIIEHOCTH;.

OIIK-2 Cnoco0OeH MOHMMAaTh MPHUHLUUIBI PabOTHl COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH M UCTIONB30BaTh MX JIJISl pEIICHHS 3a/1a4 TPOPECCHOHATLHON e TEIEHOCTH;.

OIIK-3 CriocobeH yuacTBOBaTh B pa3pabOTKE TEXHUUECKOH JTOKyMEHTAIlUHU, CBI3aHHOU C
poeCCHOHATLHOM IEeATEIFHOCTBIO C HCIOJb30BAHUEM CTaHAAPTOB, HOPM U TPABUIL.

[MIK-2 CnocobeH MpOBOAWTH HAONIONCHUS U HM3MEPEHHUsS, COCTABJISITh UX OMUCAHUS H
(GopMyTHpPOBAThH BBIBOJIBI.

PesynpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CEIYIONINE WHAUKATOPBI JOCTHKEHUS
KOMIIETEHLIHM:

HOIIK-1.1 3Hath Teopur0 W OCHOBHBIC 3aKOHBI B OOJACTH €CTECTBEHHOHAYYHBIX H
OOIICMHKEHEPHBIX TUCIUTUINH

HOIIK-1.2 YMmeTh TpUMEHSITh METOABl MAaTEMATUYECKOTO aHAIM3a U MOJICTIUPOBAHUS B
po(hecCHOHATLHON JIEATEIILHOCTH

HNOIIK-1.3 VYmeTp NOpUMEHATH METOJBI TEOPETUYECKOTO0 U IKCIEPUMEHTAIBHOTO
UCCIIEIOBaHMS B TPO(ECCUOHATIBHOMN IEATEIbHOCTH

HOIIK-2.1 3naTh coBpeMeHHBIC WH(POPMAITMOHHBIC TEXHOJIOTHH JIJIsI PEIICHUs] THTIOBBIX
3aja4 M0 MPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U MIPOU3BOJICTBY OOBEKTOB MPO(hecCHOHANBHOM
JEeSITEIIbHOCTH

NOIIK-2.2 VYMmeTb NpPUMEHSATH COBpPEMEHHbIE HH()POPMAIIMOHHBIE TEXHOJIOTHH IS
pEIlIeHHs THUIOBBIX 33/1a4 MO MPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U MPOU3BOJCTBY OOBEKTOB
po(hecCHOHATLHON IEATEIILHOCTH

NOIIK-2.3 IMeTh HaBBIKU UCITOJIB30BAaHUS HHPOPMAITMOHHBIX TEXHOJIOTHH JIJIs1 PEIICHHUS
TUIOBBIX 33J]ad MO MpPO-CKTHUPOBAHUIO, KOHCTPYHUPOBAHMIO M MPOU3BOJACTBY OOBEKTOB
npodeccruo-HaIbHBIX IE€ATEILHOCTH

NOIIK-3.1 3Harb HOPMATHUBHO-TEXHUYECKYIO JIOKYMEHTALIMIO, CBS3aHHYIO C
npodeccuoHaNbHOM e TEIbHOCTHIO

NOIIK-3.2 YMeTh pa3pabaThiBaTh TEXHUYECKYIO TOKYMEHTALIMIO 110 MPO(pECCHOHATLHON
NESITEIbHOCTH B COOTBETCTBUHU CO CTaHAApTaMH, HOP-MaMu U MpaBUIaMu

NOIIK-3.3 3narth npoueaypy coriacoBaHUsi HOPMATHUBHO-TEXHUYECKOM JOKYMEHTAIUU
1o npodeccruoHaIbHOMN 1eSTeNbHOCTH

NIIK-2.1 3naer nenu v 3aa4u MPOBOANMBIX HCCIIEIOBAHUHN U pa3paboTOK

HIIK-2.2 YMeeT npUMEHSATh METOBI MPOBEICHUS SKCIEPUMEHTOB

NIIK-2.3 OcymecTBisger oQOpMIEHHE pe3yJbTaThl HAyYHO-HCCIEIOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX paboT

2. 3aaa4m 0CBOCHUA TUCHHUIIMHBI

— OcBouTh TMepedeHb 3a7au OaNIMCTUYECKOrO0 MPOEKTUPOBAHUSA, OOIIYI0 CXeMy
MPOSKTUPOBAHUS APTUILICPUIICKOTO KOMILIEKCA, OAITUCTUYECKHIE MapaMeTphl OpYAHid, OCHOBBI
YCTPOMCTBA apTHIUIEPUICKOTO BBICTPEIIA, 3apsiI0OB U CHAPSIOB

— Hayuutbcs  mosydaTb — aHAJIMTHYECKHE  PELIEHUS  OKCTPEMAIbHBIX  3a4ad
0aJTMCTUYECKOTO MPOEKTUPOBAHUS HA OCHOBE KJIACCHMUYECKON MOJIENH BBICTPEa U3 CTBOJBHBIX
CUCTEM

— OcBoHUTbh METOIbl PEIICHUsS SKCTPEMANbHBIX 3a7ad, B TOM YHCIE MPH HATUYUH
OI‘pElHH‘IGHPIfI, METOAbI 6aJIJII/ICTI/I‘IeCKOI‘O MMPOCKTUPOBAHUA CTBOJIBHBIX CHCTCM Ha OCHOBC
ra3oIMHaMUYeCKUX MOJeJeil BbICTpeNa, METOIbl ONTHUMH3ALUU M MPHUHITHUS IPOEKTHBIX
peLHeHI/Iﬁ npu 6aJIJII/ICTI/I‘-IeCKOM MPOCKTUPOBAHUHN CTBOJILHBIX CUCTCM,



— Hayuutbes dopmynupoBarh 3a1auu OaJTTUCTUYECKOTO NMPOECKTUPOBAHUS CTBOJIBHBIX
CUCTEM KaKk »JKCTpEMaJbHbIE 3aJaud € [PUMEHEHMEM  TEPMOJUHAMHYECKMXH U
ra3olMHaMUYeCKUX MoJielel BHYTpeHHEH OalNIMCTUKU, NPUMEHSITh YHCIEHHBIE METObI
peanu3any IMOMCKa SKCTPEMyMOB (QYHKIIMI HECKOJIbKUX IEPEMEHHBIX C HCIOJIb30BAHUEM
M3BECTHBIX JETEPMUHUPOBAHHBIX AJITOPUTMOB

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

JucuumimHa otHocuTed K biioky 1 «/{uciuruinael (Moynnn).
JlucruniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTeNbHOM MpOTrpaMMbl, (HOpMHUPYEeMOi
YYaCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOP.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTAUMHM 0 JUCHHUIIIIMHE

CenpMoii cemecTp, 3a4eT

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

Jljis yCcTIenTtHOro OCBOCHUSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, CPOPMUPOBAHHBIEC B
X0JIe OCBOEHUS 00Pa30BaTEIbHBIX MPOrpaMM MPEIIECTBYIOIETO YPOBHS 00pa30BaHusl.

6. S13bIk peanuzanun

Pycckuii

7. O0beM TUCHUIIIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTaBIISIET 3 3.€., 108 yacoB, U3 KOTOPBIX:
-nekiuu: 10 y.

-IIpakTHYEeCKUE 3aHATHs: 18 4.

O0BeM caMOoCTOSTENbHOM paboTHI CTyIEHTA ONpEAEIIeH YyUeOHbBIM IIIIAHOM.

8. Conepxxanue IMCHUIJIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. OO1mmas cxema MPOEKTUPOBAHUS apTHIIEPUIICKOTO KOMILJIEKCa

Mecro Oamnuctuyeckoro npoekra. OnpezensemMsle Ipy IPOEKTUPOBAHNY ITApaMETpPhI, HE
€IMHCTBEHHOCTh pEIeHHs s OaNTUCTUYeCcKoro mpoekTa. Kputepun onTUMaabHOCTH BBIOOpPa
pelIeHus.

Tema 2. bannuctudeckue napameTpsl Opyaui

KoHCcTpyKTHBHBIE XapakTEPUCTUKU CTBOJA. XapaKTEPUCTHUKU YCJIOBHM 3apsiKaHUs.
DHepreTuyeckue XapakTepUCTHKU BbICTpena. JlOMmoJHUTENbHBIE XapaKTepucTHKU. CpaBHEHUE
BapHUaHTOB PeUIeHUs U BBIOOP onTuManbHOro. Kpurepuii Ciyxomkoro.

Tema 3. OcHOBBI yCTpOICTBa apTHILIEPUICKOTO BBICTpENa

OO6mrast knaccuduKkanus apTHLICPUHCKUX YCTAaHOBOK, 3apsfoB WM CHApsAIOB. Buubl
ycTaHoBOK. COCTaB apTHJUIEPUHCKOTO 3apsifa. XapaKTepUCTHKU apTHUIEPUHCKUX CHApSIOB,
OCKOJIOYHBIE, (dyracHble, OpoHeOoHbIE, KYMYJISITUBHBIE, (dbyracHo-OpoHeOOITHEIC,
3aKUTaTeNbHbIE, MUHBI, OOCNPUITACE] 00BEMHOTO B3phIBA, AaKTUBHO-PEAKTUBHBIC, XUMUYECKHE,
anepHble. KOHCTPYKIUS U yCTPOMCTBO CPENICTB MHULMUPOBAHUS apTHIIIIEPUHCKOTO BBICTpEa.
Knaccudukanusi B3pbIBYATHIX BEUIECTB, KAICHOJIHM-BOCIUIAMEHUTENH, KaIlCIONU- JE€TOHATOPHI,
KalCloJibHble M yAapHble TpyOku. OOmas kinaccudukaius B3pbIBaTellel, XapaKTepUCTUKU
yAapHBIX, TUCTAHIIMOHHBIX ¥ HEKOHTAKTHBIX B3phIBaTEICH.

Tema 4. TeopeTrueckue OCHOBBI OAIITUCTUYECKOTO POSKTUPOBAHUS



Pemenuss ocHOBHOW 3amaun BHYTpPEHHEW Oa/UIMCTHKU JUIsi TOpoXa C TIOCTOSIHHOM
IIOBEPXHOCTBIO TOpeHus. BiMsHue XapakTEepUCTHUK CHapsia, CBOWCTB IIOpOXa U JABICHUs
dopcupoBanus Ha OauiMcTHUYeCKHWE mapaMeTpbl BbicTpena. CoxpaHEHHE MaKCUMAIbHOTO
JTaBJICHUsI IPY U3MEHEHUM YCIIOBUH 3apspkaHusl. OCHOBHBIE CBOMCTBA «KPHUBBIX JKUBBIX CHID.

Tema 5. Pemenue skcTpeMasIbHBIX 33124 OJITUCTUYECKOTO IPOSKTUPOBAHUS

Kparkass teopust opyausi HauOONbIIEH MOIIHOCTH. 3ajada O HaWMEHBIIEM 3apse,
HaWBBITOAHEUIINE YCIOBUS 3apsDKaHUSA. 3ajaya O HauMEHbIIEH Kamepe, HauOoJIbLIEM
Kod(duIIMeHTe T0JIe3HOT0 AeicTBUs. BiausHue BTopocTeneHHbIX padoT. 3a1aya 0 HauMEeHbILEM
o0BeMe KaHaJla CTBOJIA.

Tema 6. IHkeHepHbIE METOAUKU OAJUTUCTHYECKOTO MPOSKTUPOBAHHUS

[Toctpoenue aupekTuBHOM nuarpamMmbl. (CBOWCTBA JAUPEKTHUBHOM  JAMArpaMMBI.
OcCOOeHHOCTH TpPUMEHEHHs JUPEKTUBHOM JuMarpaMMbl TPH  MPOEKTUPOBAHUH  CUCTEM
Pa3JINYHOTO HA3HAYEHUS.

Tewma 7. [IpakTrka OAITUCTUYECKOTO pacyeTa

VhpomeHHas cxema Oa/UIMCTHYECKOTO pacyera. 3aBHCHUMOCTb T'€OMETPUYECKHX
HapaMeTpoB CTBOJIA M OAIITMCTHYECKUX XapaKTEPHCTUK BBICTpena oT Kod(duiienTa MOIHOCTH.
[lepecuer naBneHHs, U3MEPEHHOTO KPEIIEPHBIM crtocoboM. Pacuer BapuaHTOB OaUTMCTHYECKOTO
NPOEKTa M BHIOOpP ONTHMAIBHOTO. Mcmoip30BaHME MOKa3aTenss CTOMMOCTH TOPAKEHHS LEINH.
OO1m1ast cxema yNnpoUIeHHOT0 0aJITMCTUYECKOTO POSKTUPOBAHMUSL.

Tema 8. bamnucruueckoe NPOEKTUPOBAHUE HAa OCHOBE Ta30MHAMMYECKHUX MOJENIEH
BBICTpENa

[TocTanoBKa 3a/1auyu MPOEKTUPOBAHUA KAK 33/1a4d MPSIMOM ONTHUMHU3ALMNH XapaKTEPUCTUK
opyausi ¥ TMapaMeTpoB BwIcTpena. DopMupoBaHue IeNeBbIX (GyHKIHH. BpIOOp omTumanbHON
CTpaTeruy IIOMCKa OJKCTpeMyMa. be3rpaiMeHTHblE METOIbl, CHUMIUIEKCHBI METOJ, METO.
Pozenbpokka. Mcnonb3oBanue u yder mrpadHbix ¢yHKIuA. OCOOEHHOCTH OaUTHCTUYECKOTO
MIPOCKTUPOBAHUS CTBOJIbHBIX CUCTEM C HETPATULIMOHHBIMU CXEMaMHU 3apsiKaHusl.

9. Tekymuii KOHTPOJIb O TUCHUIINHE

Texymuii KOHTPOJIb MO AMCHUUILIIMHE MPOBOIAUTCS MYTEM KOHTPOJS IOCEIAeMOCTH,
IIPOBE/ICHUS ONPOCOB, BHIMOJIHEHUS JOMAIIHUX 33aHUi U Pukcupyercst B popMe KOHTPOIbHOM
TOYKH HE MEHEE OJJHOTO pa3a B CEMECTP.

OneHouHble MaTepuaibl TEKYLIETO KOHTpoOJd pa3MenieHsl Ha caite TI'Y B pasgene
«udopmarnus 06 o6pa3oBaTebHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUsI H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTecTalliu

3ader B CEIbMOM CEMECTpe MPOBOAMTCS B MHUChbMEHHOUN (opme. [TpomomKuTeTbHOCTh
3auera 1 ygac.

OHGHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUSA HpOMe)KYTO‘-IHOI\/'I aTTeCTallu pasMCIICHbI Ha
cante TI'Y B pasmene «Wudopmanus o0  oOpa3oBaTeNbHOM  TporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHHue

a) DIEeKTPOHHBIN y4YeOHBIH Kypc TO JUCIUIUIMHE B DJCKTPOHHOM YHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=22356



https://moodle.tsu.ru/course/view.php?id=22356

0) OlleHOYHBIE MaTepHabl TEKYIIEro KOHTPOJS U TMPOMEXKYTOYHOW aTTECTAIluu 10
JUCLIUAIIIIMHE.

B) [1man mpakTUYECKUX 3aHIATHI MO TUCITUTIIINHE.

r) MeToaudeckue yKa3aHus 0 OPraHU3aIii CaMOCTOSITEIBHON pabOThHI CTYICHTOB.

12. Ilepevyennb y4eOHOI JuTepaTyphbl U pecypcoB cetu UHTEepHET

a) OCHOBHas JUTEparypa:

— IIpoekTupoBaHue pakeTHBIX M CTBOJBbHBIX cucTeM / [lom pemakmuerr OpnoBa b.B.
MammHocTpoenue, 1974

— Yyes HO.B. [IpoekTrpoBaHue CTBOJIbHBIX KOMILIEKCOB M. MammHoctpoenue, 1974
bammuctuka crBonpHBIX cucteM. / Ilom pen. JLLH. Jleicenko, A.M. JlunaHosa,
Mammnoctpoenue, 2006.

— 3aitneB A.C. YCTpOHCTBO M IPOEKTUPOBAHUE CTBOJIOB APTHILIEPUNCKUX OpYyAUH 2-€
u3 ., nepepad., u pom.- Crapsiid Ockon: THT, 2023r,388c.

— Mensenes FO.M. Teopus OalIMCTUYECKOTO MPOSKTUPOBAHUS CTBOJBHBIX CHCTEM
(yuebHOe mocodue) UzmarensctBo TI'Y, 1990

— Xummens6unay [1. [pukiagnoe HenuHelHOE porpaMMupoBanue. Mup, 1975

— A.Il'. Tpudonos IlocranoBka 3aga4n ONTUMHU3AIUNA ¥ YHCICHHBIE METOBI €€ PEIICHUS.
http//matlab.exponenta.ru/optimiz/book 2/

0) JOMONIHUTEIbHAS TUTEPATYpA:

— CepebpsikoB M.E. BHyTpeHHsIs OauTMCTHKA CTBOJBHBIX CUCTEM U TMOPOXOBBIX PAaKeT.
M.: O6oponrus, 1962.

— Aptunnepuiickoe BoopykeHue. OCHOBBI yCTpoWcTBa W KOHCTpyupoBaHus / JKykoB
N.N., bamkaros B.A., I'opogunckuit T.M. u ap. Mammnoctpoenue, 1975

— OpisoB B.B. YcTpoiCTBO U MPOEKTUPOBAHUE CTBOJIOB APTUWICPUUCKUX Opyauil. M.
Mammunoctpoenue, 1976.

— Xummenn0ay [[. AHanu3 mpoieccoB CTaTUCTUYECKUMH MeToiaMu. Mup, 1973.

— Tuxonos A.H., Apcenun B.fl. Meronb! pernienust HEKOppeKTHbIX 3a1ad. Hayxka, 1967

B) pecypchl cetu HTEpHET:
— O6mepoccuiickas Cerp Koncynprantllmoc CnpaBounas mpaBoBasi CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO PacpOCTpaHsIeMoe IPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BxiiouaeT mpHIIOKEHUS:
MS Oftfice Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO JOCTYIHBIE 00snaunble TexHonoruu (Google Docs, Slnnekc Auck u T.1L.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEeKTPOHHBIN KaTajor Hayunoit OnoOIIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas OoubIMoTeKa (pertozuTopwHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.Janbook.com/
— OBbC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBarenbHas wiatdopma FOpaitt — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/



http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

14. MarepuajJibHO-TeXHHYECKOe OOecreyeHue

Ayautopuu Juisl IPOBEIEHUS 3aHATUIN JIEKIIMOHHOI'O THIIA.

AyauTopun IS TPOBEACHHS 3aHATHNA TPAKTUYCCKOTO THIA, WHIWBHAYAIbHBIX |
IPYIIIOBBIX KOHCYJIBTAlUN, TEKYIErO0 KOHTPOJI U IPOMEKYTOYHON aTTECTallUU.

[TomereHust a1 CaMOCTOSTENIbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYTIOM K ceTd VIHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay U K
HH()OPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

Nmenko Anekcannp HukomaeBud, AoKTOp (PH3MKO-MaTeMaTWYeCKHX HayK, (Qu3nko-
texuuueckuid ¢axynprer HU TI'Y, kadenpa mnpukianHoi Ta3oBOM AMHAMUKUA M TOPEHUS,
npodeccop.
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