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1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

I1enbro 0CBOCHMSI JUCIUIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIIETEHIIUI:

OIIK-1 CnocoGeH caMOCTOATENBHO MNpUOOpeTaTh, pa3BUBaTb U NPHUMEHSTH
MaTeMaTHYeCKUe, €CTECTBEHHOHAYYHbIE, COLMAIbHO-3KOHOMHUYECKHE U TNpo(ecCHOHaNbHbIE
3HaHMS [Vl PELEHUs] HECTaHJApTHBIX 3a7ad, B TOM YMCJIE B HOBOM WJIM HE3HAKOMOM cpelie U B
MEXUCLUIUIMHAPHOM KOHTEKCTE.

OIIK-3 CnocobGeH NpUMEHATh Ha IMPAKTHKE HOBbIE HAyYHBIC MPUHIMIIBI U METOMIBI
MCCIIEIOBAHUI HAa OCHOBE aHAJIN3a HAYYHOW U MATEHTHOM JTUTEPaTypBhl.

OIIK-4 CnocoOeH NpUHMMATh TEXHUYECKHE pELICHHS Ha OCHOBE 3KOHOMMYECKHX
HOPMAaTHBOB.

OIIK-6 CriocobeH pa3pabaThiBaTh W MCIOJB30BAaTh HOBBIC MOIAXOABI U METOJBI pacdera
00BEKTOB PAKETHO-KOCMHMUYECKONW TEXHHKH C YYETOM a’dpOAMHAMHUYECKUX U OAJUIMCTHUYECKUX
IIapaMeTpoB.

OIIK-7 Criocoben aHaau3upoBaTh U 00001IaTh Pe3yIbTaThl (PU3UYECKOTO M YUCICHHOTO
MOJICIUPOBaHMsI, 0OOCHOBAaHHO BHIOMpATh adpOAMHAMHUYECKHE M OAJUIMCTHUECKUE HapaMeTphl
paKkeT U KOCMUYECKHX allaparos..

[IK-2 CnocobeH mnpuUMEHATh 3HAHUS Ha TMpPaKTHKe, B TOM YHCJIE COCTaBIAThH
MaTeMaTHYeCKue MOJEIM NpOPEeCcCHOHATIbHBIX 33Jad, HAXOAUTh CHOCOObI MX pEUICHUS H
UHTEPIPETHPOBATh MPOPECCUOHATBHBIN ((PU3NUECKUIT) CMBICT MOJTYYEHHOTO MaTEMaTHYECKOTrO
pe3yibTara.

Pe3ynbpraramMmu ocBOEHUS IUCUUIUIMHBI SIBISIIOTCS CIEIYIOMINE UHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIHM:

HMOIIK 1.1 3HaTh OCHOBHEIC ITOJIOKCHHS MaTEMAaTHKH, €CTECTBEHHBIX M COIUAILHO-
HKOHOMHUYECKUX HAYK

HNOIIK 1.2 VYmerp pa3BuBaTh NOJYYEHHbIC 3HAHWUS WU TMPUMEHATHh WX IS PELICHUS
HECTaHJAPTHBIX 3a]1a4.

NOIIK 1.3 Bnagets ciocobaMu aganTaiyy K paboTe B HOBOU Cpejie.

NOIIK 3.1 3HaTh HOBBIE Hay4HbIE NPUHLUUIBI U METOIbl HCCIEIOBaHMNA B 00JacTu
npohecCuOHANBbHOM e TENIbHOCTH.

NOIIK 3.2 YMmeTrb NpuUMEHATh Ha IPAKTUKE HOBBIE HAYYHbIE NPUHLMIIBI U METOJIbI
HCCIEe0OBaHUN

NOIIK 3.3 Bnagets MeTo1aMu IIOMCKA U aHAJIM3a HAYYHOM M MAaTEHTHOM JIMTEpaTyphl

HOIIK 4.1 3HaTh METOI0JOTHYECKHUE OCHOBBI OIEHKH YKOHOMHUYECKOH A((HEKTUBHOCTH
TEXHUYECKUX PELICHUN

HNOIIK 4.2 VYMmeTp NOpUMEHATh KPUTEPUH M METOABl TEXHUKO-3KOHOMHUYECKOTO
000CHOBaHUS KOHCTPYKTUBHO-TEXHOJIIOTUYECKUX PEIICHUN

NOIIK 4.3 BnageTs HaBbIKaMH aHAJIA3a CE0ECTONMMOCTH TTPOTYKIIUH

NOIIK 6.1 3nath nepeaoBbie METObI pacyeTa 00BEKTOB PAKETHO-KOCMHUYECKONW TEXHUKU
C YYETOM a’pOJAMHAMUYECKUX U OAITTUCTUUECKUX TapaMETPOB

NOIIK 6.2 YMeTs pa3pabaThiBaTh W HCIOIH30BATh HOBBIE MOIXOBI U METOJBI pacyera
00BEKTOB PAKETHO-KOCMHUYECKON TEXHUKHU C yYETOM a’pOAMHAMMYECKHUX M OaNIMCTUYECKUX
napameTpoB

HOIIK 6.3 Bnaners HaBbIKaMU aHAJIM3a BIUSHUS a9POIMHAMUYECKUX U OITUCTHUCCKUX
MapaMeTpoOB Ha XapaKTEPUCTHKU OOHEKTOB PAKETHO-KOCMUYECKON TEXHUKHU

HOIIK 7.1 3HaTh cOCOOBI y4eTa a’dpoJMHAMHYECKUX M OaUTMCTHYECKUX IMapaMeTpOB
pakeT ¥ KOCMHYECKUX aliapaToB MPU GU3NIECKOM U YHCICHHOM MOJCTUPOBAHUT

HOIIK 7.2 YMmeTs BBIOMpaTh a3pOIMHAMHYECKUE U O0aJUTMCTHYECKHUE TTapaMeTPhl pakeT 1
KOCMHUYECKHX aIllapaToB Ha OCHOBE aHAJIM3a Pe3yJbTaTOB MOACIUPOBAHUS

HNOIIK 7.3 Bnagerp HaBbIKAMU TPOBEICHHUSI M aHAIM3a PE3YJbTaTOB (DU3UYECKOTO U
YUCJIEHHOTO MOJIETUPOBAHUS



HUIIK 2.1 3HaeT  MaTeMaTHYEeCKOE€  OIMCAHHE  3aKOHOB  OQUINCTUKA |
TUAPOAIPOIMHAMHKH.

UIIK 2.2 YmMeerT cOCTaBIATh MaTeMaTUYeCKHUE MOJENH MPOdECCHOHATBHBIX 3a1ad U
HaXOJIUTh CIIOCOOBI UX pEIICHUS

NIIK 2.3 OcyuiecTBiseT aHaJIW3 W HHTEPIPETALNIO PE3YIbTaTOB MaTEMaTH4YECKOIO
MOJICITUPOBAHUS

2. 3aua'm OCBOCHHUSA JUCIHUIIJINHBI

[IpuoGpereHne TeOpeTUYECKUX W MPAKTUYECKUX 3HAHMHA MO MOCTAaHOBKE M PEIICHHUIO
3a/1a4 ONTUMHU3ALIIH.

3. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucuunnuna otHocUTCeA K bioky 1 «/[ucuurminael (MOIyIIn)».
JlucrunamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHON MporpaMMbl, (HOpMHPYEeMOit
Y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TpeiaraeTcsi 00y4aromumcs Ha BBIOOp.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) MPOMEKYTOUHON ATTECTANMH MO TUCIHIJINHE

IlepBbIit cemecTp, 3a4eT

5. BxoaHble TpeOoBaHMs AJIsl OCBOEHUS TUCUMILTHHBI

Jljis yCcTIenTtHoro OCBOCHUSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, COPMUPOBAHHBIEC B
X0J1e OCBOEHUSI 00pa30BaTEIbHBIX MPOrpaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.

6. SI3bIK peasu3anun

Pycckuii

7. O0BbeM TUCHUIIIAHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nexkuuu: 14 q.

-nmaboparopusie: 20 .

O0BeM caMoCTOSTENbHOM pabOTHI CTyIEHTA ONpEAeIIeH YUeOHbBIM IIIIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Beeaenune
Uctopusa u coBpeMeHHass Teopusi onTuMu3anuu. OTIW4YMs B MOCTAHOBKE 3a7a4 ONTHMH3ALINH.

Copepxanue Kypca U CBA3b €0 ¢ JPYTUMHU JUCHUILIMHAMM.

Tewma 1. ITocTaHoBKa 3a1a4l ONTHMU3AIAN

IlonsTHE AONMYCTUMOIO, ONTHUMAJIBHOTO M palMOHAIBHOrO pemeHud. O pacdeTHOM
monenu. Heynpasisiemble u ynpasisieMble nmapamerpbl. Kpurepuit 3pGeKTUBHOCTH U LieneBas
¢ynkuus. Bunel kpurepueB >PQPeKTHBHOCTH. MHOTOKpUTEpUANbHBIE (BEKTOPHBIC) — 3ajauu
ONTHUMH3ALMM M NOAXOAbl K MX penicHHI0.. OCHOBHBIE BHMIbl OTpaHUYEHUN B 3anadax
ONTUMAJIBHOTO MPOEKTUPOBaHUs KOHCTpyKuuid n3 KM. Martemaruueckas 1ocTaHOBKa 3ajadu
MapaMeTPUUYECKON ONTUMHU3AUUKM KOHCTPYKIUHA. DOpMYyIHpPOBKA KOHTHUHYAJIBHOW 3agadyu
ONTUMAJIBHOTO MpPOEKTHpoBaHMs. POpMyaupoOBKa TUCKPETHOW 3ajaudu ONTUMAJILHOTO
npoekThpoBaHusa. (Cxema TNOIy4deHHs ONTHUMaibHOro pemeHus. Krnaccupukanus 3anau
apaMeTpUUECKON ONTUMU3ALNH.

Tema 2. MeToasl OTHOMEPHOTO TTOMCKA

Bribop ympaBnsembix mapamerpos. [laperoonTumanbHble penieHus. Buibop 1eneBoit
(GYHKIME C YY4ETOM HECKOJIBKUX KputepueB 3(()EKTHBHOCTH : a) KOMIIPOMHCCHas KpUBas B
3aadax ONTHUMM3aLUU 0e3 orpaHudeHuil; 6) KOMIPOMHUCCHAs KpHBast B 3a7a4aX ONTUMU3ALUH C



OTPaHUYEHUSMHU; B) TOCTPOEHHE 1eJIeBOM (YHKIMU C YYETOM HECKOJIBKHX KPHUTEPUEB
s dextuBHOCTH . BHIOOp HawampHOTO TpHOIMKEHUA. [locTpoeHNe HavaIbHOM 00J1aCTH TIOMCKA.
O TouyHoctH moncka onTuMyma. O KpUTEpHUSIX OLEHKH A(PPEKTUBHOCTH aJTOPUTMOB
apaMeTpU4eCcKON ONTUMH3ALINN.

Tema 3. Henunelinoe nporpammupoBanue. I'paguenTasie MeToibl. MeToa penakcanuu.
Meron rpaareHToB. MeTo1 HAaUCKOPENIIEro CITyCKa..

Tema 4. HenuneitHoe mnporpaMMupoBaHue. ['pagueHTHble MeTonbl. Mertoa
CONPSDKEHHBIX TpaaueHToB Dreruepa-PuBca, Meton mnapauiesbHBIX KacaTelbHbIX. Meron
JaBunona--®Oneruepa-Ilaysmia. Meroa 3anrsuiia.Meron HerotoHa.

Tema 5. besrpagueHTHble METOIBl JI€TEPMUHUPOBAHHOTO Moucka. Merox
CKaHUpPOBaHMA. MeToJ MOOYepeHOro M3MEHEeHHs TepeMeHHbIx/MeTon ['aycca-3eiinens.
CUMIUIEKCHBIA METO/T HETMHEMHOTO MPOrpaMMUpOBaHusl. MeTo 111aroB 1mo oBpary.

Tema 6. besrpagueHTHbIE METOABI AETEPMUHUPOBAHHOrO Mnoucka. Merox Xyka u
JxuBca. Meton Pozenbpoka. Meton [Tayaimna.

Tema 7. Ilouck ontuMyMa B 3aa4ax C OIPAaHUYCHUSIMU THUIIA PABEHCTB U HEPABEHCTB.
Meroa mpsAMoro moucka ¢ BO3BparoM. MeToa MpOEKTHPOBAHMSI BEKTOpa TpaaueHTa. Meron
mrpadHbIX GyHKINUNH/0000IIEHHOTO KPUTEPHSL.

9. Tekymmii KOHTPOJIb MO IUCHUILIUHE

Texymuii KOHTpOJIb IO AWCLUUIUIMHE IMPOBOJUTCS IIYTEM KOHTPOJII IOCEIAEMOCTH,
MPOBEJCHUST KOHTPOJBHBIX pabOT, TECTOB MO JIEKIIMOHHOMY Marepuainy, U (UKcUpyeTcs B
¢dopmMe KOHTPOJIBLHON TOUKH HE MEHEE OJJHOTO pa3a B CEMECTP

OueHouHble MaTepUajabl TEKYILEro KOHTPOJIA pa3MelleHsl Ha caiite TI'Y B pasnene
«Mudopmarms 06 oOpa3oBaTeabHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. llopsaaok npoBeAeHUs] U KPUTEPUH OLIEHUBAHUSA MIPOMEKYTOYHOM aTTecTalluu

3aueT B MEpPBOM CEMECTpe MPOBOJUTCS B MUChMEHHOW (opme mo Owuseram. bumer
COCTOMT U3 Tpex yacten. [IpogomkuTensHOCTh 3a4eTa | yac.

OHGHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUSA HpOMG)KyTO‘IHOfI aTTeCTallu pasMCIICHbI Ha
cante TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOM  TporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOOM4YECKOE O0ecIeueHne

a) DJIEKTPOHHBIN y4eOHBIN KypC 1O AMCIUILIMHE B AJIEKTPOHHOM yHHBepcuTere «iDO» -
https://Ims.tsu.ru/course/view.php?id=22392

0) OrieHOUHBIE MaTepHANIbl TEKYIIErOo KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTalu TI0
JTUCIUILINHE.

1) MeTonudeckue yka3aHus M0 OpraHU3aIii CaMOCTOSTEIbHON PaOOTHI CTYICHTOB.

CamocrosiTennbHass (BHeayauTOpHas) paboTa CTYIEHTOB COCTOMT B IIPOpabOTKe
JEKIIMOHHOTO MaTepuana ¥ JOMOJHUTEIBLHOTO IO 3aJlaHUI0 MpernojaBaTells MaTepuana u3
JUTEpaTyphl, a TaKKe B IMOATOTOBKE W BBHINOJHEHUM WHIUBUAYANbHBIX 3aJaHUN (TIOMCK
TEMaTUYEeCKOW Hay4dHOU muTepaTypsl B 0Oa3ax https://www.sciencedirect.com/ ¢ KpaTKum
AHAJTUTHICCKUM 0030pOM IO MPOHJICHHON TEME).

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

1. I'pomenko B.M., Meroabl onTHMaibHBIX pelleHUd: ydeOHoe mocobue, M3a-Bo
MI'OVY, 2012

2. P. bennman, [lpuxiagHele 3agaydl AMHAMUYECKOTO MPOTrpaMMUpPOBaHMs, Pumon
Knaccuk, 2013


https://lms.tsu.ru/course/view.php?id=22392

3. Mactsaesa 1. H., Cemenuxuna O.H. Meronsl ontuMu3anun: Y 4eOHO-METOINIECKUI
KOMILIEKC. - M.: 3. LEHTP EAOH, 2009. - 99 C. URL
http://www.studfiles.ru/preview/4432072/

0) IOTOJHUTENbHAS INTEpaTypa:

1. Poxgsansbl JI. OnTuManbHOE TPOSKTUPOBAHUE M3rnOaeMbIx cucteM. — M.: Ctpoiin3aar,
1980.

2. Manwmeiicrep A.K., Tamyx B.II., Terepc I'.'A. CompoTuBiieHHE TOJUMEPHBIX M
KOMIIO3UTHBIX MaTtepuasioB. — Pura: 3unatne, 1980.

3. bomotun B.B., HoBuukoB HO.H. Mexanuka MHOTOCIOWHBIX KOHCTPYKIMHA. — M.:
Mammnoctpoenue, 1980.

4. Vaiing JI. OntumanbHOE TTpoekTupoBanue. — M.: Mup, 1981.

5. JlembsinoB B.®. Henuddepenunpyemast ontumuzanus. — M.: Hayka, 1981.

6. Co6onr .M., CraraukoB P.B. BriOop onTuManbHBIX TapamMeTpoB B 3ajadax co
MHOruMu kpurepusmu. — M.: Hayka, 1981.

7. banmuyk H.B. Benenne B ontumu3anuio KoHCTpykuil. — M.: Hayka, 1986.

8. I'mmn @., Mioppeit V., Paiit M. I[Ipaktudeckas ontumusanus. — M.: Mup, 1985.

9. l'omy6er N.C. AHanuTudecKue METOIbI MPOCKTUPOBAHUS KOHCTPYKIIUHA KPBUIBEB. —
M.: Mamunoctpoenue, 1970.

10.Kpucrencen P.M. Brenenue B MexaHUKY KOMIIO3UTOB. — M.: Mup, 1982.

11.Xor 3., Yoii K., KomxkoB B. AHanu3 4yBCTBUTEIBHOCTH IPU NPOEKTUPOBAHUU
KOHCTpYKIMid. — M.: Mup, 1989.

12.®perep I'.E. u ap. Coznanue moJIuMepHbIX KOMIIO3UIIMOHHBIX MAaTEPUAIIOB U U3CIH
Ha UX OocHOBe. — Bopommnosrpazn, 1989.

13.Hukudopor A.H., Metoas! ontumuzanuu: yuedHoe nocobue, FOPI'TY, 2011.

13. Ilepeuenb HH(POPMALMOHHBIX TEXHOJIOTHIA

a) JIMIICH3MOHHOE ¥ CBOOOHO PaclpoCTpaHsIeMOe MPOrpaMMHOE 00ecTieueHUE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bxiroyaer MpHIOKCHHUS:
MS Office 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);

— y0anyHO AOCTyIHBIE oOnaunble Texnonoruu (Google Docs, Slnnekc Auck u T.1L.).

0) nH(MOpPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEKTPOHHBIN KaTajor Hayuanoit OnoOIIMoTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas OoubmoTeKa (pemo3uTopuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— O6pa3oBatenpHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks - http://www.iprbookshop.ru/

B) IpoeCCHOHANIbHBIC 0a3bl TaAHHBIX (NPU HATUYUL).

1. Dnexrponnas 6ubmmoreka «kEqWorld — Mup maremaTnueckux ypaBHeHH» B IHCTUTYTE
npobaem mexanuku PAH http://eqworld.ipmnet.ru/ru/library/mechanics.htm .

2. IlepeueHp WHGPOPMALMOHHBIX TEXHOJOTHH, HCIOIB3YEMbIX MPU OCYIIECTBICHUH
00pa3oBaTenbHOr0 Ipoliecca, BKIIOYas MporpaMMHoOe obecrieueHre, nHHOpMaImOHHBIC
CIPaBOYHBIEC CUCTEMBI (IPH HEOOXOJMMOCTH).

3. EqWorld : Mmup maremaruueckux ypaBHEHUH [DneKTpoHHBIA pecypc] / mox pen. A. .


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/
http://eqworld.ipmnet.ru/ru/library/mechanics.htm

[MonsiauHaA. - DJIEeKTPOH. JaH. - [b. M.], 2004-2016. -
URL: http://eqgworld.ipmnet.ru/ru/library.htm

4. bubmuorexka HayuHOM muTeparypsl LIB.org.by [OnekTtponHbIi pecypc]| : KHUTH,
XKypHaibl, cTateu / benopycckas HayuHas 6uOianoTeka. — D1ekTpoH. aad. — [b. M., 6. 1.].
— URL: http://lib.org.by/

14. MaTtepuajibHO-TeXHHYECKOe 0O0ecredeHue

Aynuropuu AJis MPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUTIA.

Aynutopun Uil TPOBEACHUS 3aHATHIL CEMMHApPCKOTO THIMA, WHAUBUAYAIbHBIX H
IPYNIOBBIX KOHCYJIbTAMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTALIUH.

[TomerieHust U1 CaMOCTOSITENIbHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNIOM K ceTH VHTepHeT, B AJIEKTPOHHYI0 HH(DOPMAMOHHO-00pa30BaTEeNIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynurtopun Il TPOBEACHMS] 3aHATUN JIGKIMOHHOTO W CEMHUHApCKOro THIIA
WHAVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJIbTAllUM, TEKYILEro KOHTPOJS U IPOMENKYTOUHOU
aTTecTanuu B cMmemnieHHOM ¢dopmate («AKTpy»). Jlabopatopus MexaHMKu aehOopMUPYEMOTO
TBEPJOTIO TeNa.

15. Uudopmanusi o pa3padboTunkax

Macnosckuii Brnagucnas MBanoBud, kKaHauaar GU3NKO-MaTeMaTHUYECKUX HAYK, JTOICHT;
JIOIeHT Kadenpsl MeXaHuKH JedopMupyeMoro TBepAoro Tena (U3HKO-TEXHUYECKOTO
daxynbpTera


http://eqworld.ipmnet.ru/ru/library.htm
http://lib.org.by/
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