[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
WUHbopmaums o Bnagen

blie:
®NO: Makcumos AHQKMMMTEPCTBO HAYK

[loMmKHOCTb: AMpeKTop AenapTaMeHTa no 06pa308m@@)ﬂﬁ(j]

[ata nonnwcaH@ZB.lg.ZOB 10:54:57
A

YHWKaANbHbINA nporpaeM[rg 71 KJ};IKI)ﬁI:{O TOCYy1apCTBCHHOC 6

8db180d1a3f02ac9e60521a5672742735c18b1d6 BBICIIIC

1 U BBICHIEI'O OBPA3OBAHMUS
<OH ®EJEPAIINN

I0J[KETHOE 00pa30BaTEIBbHOC YUPEKICHHE
ro oOpa3oBaHUS

KNMOCKOBCKINN TTOJIMTEXHUYECKWIT YHUBEPCUTET»

YTBEPXIAIO
I[eKaH TpancmopTHoro dakynprera

Al / /] R
JALPALT) 1L Uryppanze

« 31 » aprycra  2020r.

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

«COBpeMeHHbIe cpeacrea nporpaMMHupoOBaHus B 3ala4aX MEXaHUKH
TPAHCHOPTHBIX CPEACTB»

Hamnpagienue moaroToBKu
23.05.01 HazeMHbIe TPAHCIIOPTHO-TEXHOJIOTMYECKHE CPEICTBA
Cnenuanu3zanusi: ABTOMOOUIM U TPAKTOPBI

popuiab: ABT

KBanudukanus

OMOOMJIM ¥ TPAKTOPbI

(cTeneHb) BHIMTYCKHHUKA

Crhnenuajucr

dopma 00yueHus
3aouynasn

Mocksa 2020 .



1 eau u 3aga4y TUCHUILIMHBI

1.1 eab TUCHUIIHHBI

[enbro u3yuenus nucuuiuinHbl « COBpeMEHHBIE CPEJICTBA MPOTPaMMHUPOBAHUS B
3a/1a4axX MEXaHUKH TPAHCTIOPTHBIX CPEJICTBY SBIISICTCS:

—  (dopmupoBanne 3HaHUH 00  OOBEKTHO-OPMEHTHUPOBAHHBIX  SI3BIKAX
IpOrpaMMHUPOBAHUs, COBPEMEHHBIX Cpelax pPa3padOTKH BBIYHACIUTEIBHBIX MPOTPaMM
JUIS  BBITIOJTHCHHSI  BBICOKONIPOM3BOJUTENBHBIX PACUETOB, BHU3YaJIbHBIX METOMAX
MPOTPaAaMMHUPOBAHUS TPHIOKEHUH C TpaduueckuM HHTEp(EHcoM IO COBPEMECHHBIC
OTEpaIlMOHHBIE CHUCTEMBI, crmoco0ax pa3paboTKu MPUKIAJAHOTO MPOTPAMMHOIO
obOecrieueHrss JJIi  MOJCIMPOBAHUS W HWHXEHEPHOTO WCCICIOBAHUS MEXaHUKU
TPAHCTIOPTHBIX CPEJACTB, aHAIM3a HANIPSHKEHHO-AE(hOPMUPOBAHHOTO COCTOSIHUS JACTalIeH
1 y3JI0B aBTOMOOMJICH U TPAKTOPOB;

- TIOATOTOBKA CTYJICHTOB K JCATEILHOCTH B COOTBETCTBUHU C KBaTU(UKAITMOHHON
XapakTepUCTUKON cneruanucTta no Hanpasienuto 23.05.01 «HazemHbie TpaHCTOPTHO-
TEXHOJIOTUYECKHUE CPE/ICTBa» (YPOBEHB CIICIUAIIMTETA), ClICUAU3aIHs: « ABTOMOOIIN
U TPAKTOPBD», TPouiib: « CIIOPTUBHBIE TPAHCIIOPTHBIE CPEJICTBAY.

1.2 3agaun AMCHUIIITHHDI

3amagamu nucuuIuIMHb « COBpeMEHHBIE CPEACTBa MPOTPAMMHUPOBAHUS B 3a/1a4axX
MEXaHHUKHU TPAHCTIOPTHBIX CPEICTBY SBISIOTCS:

- O3HAKOMJICHHE  CTYACHTOB C  BO3MOXKHOCTAMH, CHHTAKCHUYECKUMU
KOHCTPYKIIUSIMU, CTPYKTypaMH JaHHBIX, HabopamMu METOJAOB U OuOIMOTEKaAMU
npoueayp OOBEKTHO-OPHUEHTHPOBAHHOIO sI3bIKa MPOTPAMMMPOBAHUS IMPHU pa3paboTke
NPUKIIAJHBIX TPOTPaMM HCCJIEIOBAaHUS TUHAMUKUA M MPOYHOCTU Y3JIOB M arperaToB
MOOMJIbHBIX MAIIUH.

- 3HAaKOMCTBO CTYJEHTOB C OJHOW U3 COBPEMEHHBIX Cpea pa3paboTKu
BBIYHCIIUTEIBHBIX TPOTPAMM.

— u3ydyeHue S(PPEKTUBHBIX BU3YAIbHBIX METOJOB Pa3pabOTKU MPUIOKEHUH U
pealn3aliii  BBICOKOTIPOM3BOAMTENBHBIX YHUCICHHBIX alTOPUTMOB JJIsi  aHaju3a
JMHAMHKH ¥ IPOYHOCTH KOHCTPYKIIUNA MAIIIHH.

2 MecTO IMCHUILIAHBI B CTPYKTYpPe OCHOBHBIX 00pa30BaTe/IbHbIX POrpaMM

Jucunminaa «CoBpeMEeHHBIE CPEeICTBA MPOTPAMMUPOBAHUS B 3aja4aX MEXAHUKH
TPAHCTIOPTHBIX CPEACTBY» OTHOCUTCSA K 0a30BOM 4yacT Osioka 1 AUCIUIUIHH (MOTyJei)
npoeCCHOHAILHOTO IHMKJIa OCHOBHBIX oOpasoBarenbHbiXx mporpamMm (OOII) mo
HarnpaBlieHu0 ToAroToBku  moarotoBku  23.05.01 «HazemHble  TpaHCIOPTHO-
TEXHOJIOTUYECKHE CPe/ICTBa» (YPOBEHb CIIELUAIIUTETA), ClICHUATU3ALMs: « ABTOMOOMIIN
U TPaKTOPbD», poduib: «COPTUBHBIC TPAHCTIOPTHBIE CPEACTBAY.

[IpenmecTByommumMu  KypcaMud, Ha  KOTOPbIX  OasupyeTcss  JAUCHUILIIMHA
«CoBpeMeHHBIE Cpe/CTBa MPOTPAMMHUPOBAHUS B 3ajlayax MEXaHUKH TPAHCIIOPTHBIX
CPEIICTB) SIBIISIOTCS:

- MaTeMaTHKa



3 Kommnerenuuu oOyuyarwuerocsi, ¢gopMupyembie B pe3yJbTaTe OCBOEHHS
AUCUMILTHHBI

B pesyibrare OCBOCHHS AMCHIUIUIMHBI CTYACHT JOJDKEH O0JIaJaTh CIICAYHOIUMHU
po(dhecCHOHATLHBIMA (TTIK) 17§ po(heCcCHOHATTLHO-CITCITUATH3UPOBAHHBIMA
kommeTeHusmu ( ITK-6, [ICK-1.5):

[1K-6 CnocoOHOCTh HMCHOJIb30BaTh MPHUKIAIHBIE MPOTpaMMbl pacyera Y3JIOB, arperaroB H
CUCTEM TPAHCHOPTHO-TEXHOJIOTHYECKUX CPEJICTB U UX TEXHOJOTUYECKOT0 000PYI0BAHUS.

IICK-1.5 CriocoOHOCTh MCTOJIB30BaTh MPHUKIAIHBIC TPOrPaMMBbI pacueTa y3JIoB, arperaToB U
CUCTEM aBTOMOOMJICH U TPAKTOPOB.

B pe3yabTare ocBOeHUs
o0pa3oBaTebHOI
Kon HpOrpaMMBI IlepeyeHb MJIaHMPYEMBbIX Pe3yJIbTATOB
KOMIIETeHIH U N 0o0yueHUsl MO JUCHUILINHE
00y4YAKO LU CSl 10JIKEH
00J1a1aTh
[1K-6 Cnoco6HOCTD 3HATH:
UCIOJIb30BaTh PUKIIATHbIC ® OCHOBHBIE IPHHIHIIEI
MporpaMMBbl pacueTa AITOPUTMU3ALNH JIJIS1 Pa3pabOTKH U
y3JIOB, arperaToB U CUCTEM UCTIOJIb30BaHUS IPUKIIATHBIX
TPAHCIIOPTHO- IporpamMM pacuera HarpsKEHHO
TEXHOJIOTHYECKUX CPEJCTB ne(OPMUPOBAHHOTO COCTOSTHHS
U UX TEXHOJOTUYECKOTO KOHCTPYKIIUA TPaHCIOPTHO-
000pyIOBaHUsI. TEXHOJIOTMYECKUX CPEICTB U UX
TEXHOJIOTHYECKOTO 000pYA0BaHUSI.
yMeTh:
® JICIOJIb30BaTh COBPEMEHHOE
MporpaMMHOE 00ecIieueHue st
pa3pabOTKu MPUKIATHBIX POTPAMM
pacyeTHOro aHalin3a HAMPsHKEHHO
ne(OPMUPOBAHHOTO COCTOSTHHS
JIeTalield U Y3JI0OB TPaHCHOPTHO-
TEXHOJIOTHYECKUX CPEICTB U UX
TEXHOJIOTHYECKOTO 000pYA0BaHUSI.
BJIA/IETh:
® HaBBIKAMU MPUMEHEHHUS CUCTEMBI
MPOTPaMMHUPOBAHUS TSI pa3pabOTKU
MPUKJIATHBIX TPOrpamMM JJis pacuyera
HaIpsHKEHHO J1e(hopMHPOBAaHHOTO
COCTOSIHMS JIETaJIeH U y3JI0B
TPAaHCTIOPTHO-TEXHOJIOTUIECKUX
CPENICTB U UX TEXHOJOTHYECKOTO
000pyIOBaHUS .
I[ICK-1.5 Croco6HOCTH 3HATH:
HUCMOJB30BATh IIPUKIIATHBIC ® BO3MOKHOCTH YHHBEPCaAIbHbBIX
MIPOrpaMMBbl pacyera CUCTEM IPOrpaMMHUPOBAHUS TIPU




Y3JI0B, arperaToB U CUCTEM pelIeHNH 33a4 MEXaHUKHU
aBTOMOOWJICH U TPAKTOPOB. KOHCTPYKIIMH aBTOMOOMIIECH U
TPaKTOPOB.
yMeThb:
® [IPUMEHSTh COBPEMEHHbIE CUCTEMBI
IPOTrpaMMHUPOBAHUS JUIsl pa3padoTKu
MPUKIIAAHBIX TIPOTPaMM aHAJIN3a
HaINpsHKEHHO Je(OPMHUPOBAHHOTO
COCTOSIHMS IeTAJICH U y3JI0B
aBTOMOOWMJIEH M TPAKTOPOB.
BJIA/1€Th.
® HaBBIKAMU peaJIM3allud B BUJE
BBIUMCIIUTEIbHBIX IPOrPaMM B OJJHOM
U3 YHUBEPCAIBHBIX CpeJl
IPOrpaMMHUPOBAHUS MPHUKJIATHBIX
QITOPUTMOB U METO/IOB pacyeTa Ha
IPOYHOCTH Y3JIOB, arperaToB 1
CUCTEM aBTOMOOWJIEH U TPAKTOPOB.

4 CTpyKTypa U coiep:KaHue TUCUUTIIMHBI

OO6miast TpyI0EMKOCTh JUCHUIUIMHBI COCTABIJISIET 2 3a4ETHBIX €IUHMIIBI, T.C. 72
akajgemMuuecknx dvaca (n3 Hux 60 gacoB — camocrosiTenbHas paboTa CTYACHTOB).
Pazpensr mucummivabl «COBpEMEHHBIE CpEACTBA NPOrpaAMMHUPOBAHMS B 3agadax
MEXaHUKH» U3y4aloTcsl Ha 6-M ceMecTpe 3-Tro Kypca CrieluaIuTeTa.

[ecroit cemectp — 12 ayn. yacoB: JeKiuu — 6 4acoB, JT1a0OpaTopHbIC pabOTH — 6
4acoB, (hpopMa KOHTPOJI — IK3aMEH.

CtpykTypa U cojepkaHue JUCITUIUTMHBI IO CPOKAM U BUJAaM pabOThl OTPAXKEHBI B
IPUIOKEHHH 1.

Copaepxanue pa3aesioB IMCHUIINHBI.

Tema 1. Beeaenue.

O030p aKTyaJbHBIX 337]a4 MEXaHUKHU TPAHCIIOPTHBIX CPEICTB, BOHUKAIOIINX MPU
CO3JJaHUU HOBBIX KOHCTPYKIIMI MaIIMH.

O030p BO3MOXXHOCTEH COBPEMEHHBIX CPEACTB pPa3pabOTKH MPUKIIAIHBIX
porpaMMm JiJisi PEHIeHUs 3aJa4 MEXaHMKHW KOHCTPYKIMH TpPAaHCHOPTHBIX CPEJICTB,
aHaJIM3a HanpsHKEHHO-Ae(POPMUPOBAHHOTO, TEPMUUYECKOTO COCTOSIHUM AeTaneil u y3j0B
aBTOMOOMJIEH M TPaKTOpOB. TeHIEHUUHU pa3BUTHA NPOrpaMMHOrO oOecredeHus AJis
penIeHus 3aja4 MEXaHUKHU TPAHCIIOPTHBIX CPEICTB.

O030p BO3MOXKHOCTEH KOMIIBIOTEPOB, HMX apPXUTEKTYpbl, KOMIIOHEHTOB W
nepu@epuitHoro 060pyI0BaHMs sl pEIICHUS 3a/1a4 MEXaHUKU TPAHCTIOPTHBIX CPEJICTB.

O630p »h(PEKTUBHBIX U  MPOUZBOAUTEIBHBIX UYHCICHHBIX  aJITOPUTMOB,
peann3yeMbIX B MPOrpaMMHBIX KOMILJIEKCAX ISl pEICHUS 3a/1a4 MEXaHUKHU.



JleMoHCTpanuust pe3yslbTaTOB MNPUMEHEHHUS MPOTPAMMHBIX MPOAYKTOB IS
BBIITOJTHEHUSI PACUETHBIX MCCIEIOBAaHUN pPEaJbHbIX KOHCTPYKUMUA TPAHCIIOPTHBIX
CPEICTB. DIIEMEHTBl MAaTPUYHOM anre0pbl 1 TEOMETPUUECKOTO MOIEITUPOBAHMUS.

Tema 2. ba3oBble NOHATHS, TEPMHUHbBI M OMNpPeAeJeHU, OCHOBHbIE
CHHTAKCHMYECKHEe KOHCTPYKUHMH, CTPYKTYPbI JaHHBIX fI3bIKA NMPOrPaAMMHPOBAHUS
C++.

AndaBuUTHO-TIM(DPOBBIE CUMBOJIBI, KIIIOUYEBBIC CIIOBA, WIACHTU(MUKATOPHI, 3HAKH
omnepalui s3pika nporpammupoBanus C++. KoMMeHTapuu B TEKCTE IPOTPAMMBL.

[IpocThie TUMBI JaHHBIX, YKA3aTEJIH, MACCUBBI, CTPYKTYpbl. ONKCcaHue NaHHBIX B
porpamMme.

Jlornueckue BoipaxeHus. Jlornueckue oneparuu. ApupMeTHIecCKrue BbIpaKeHUS.
Apudmernueckue omnepanuu. [IpuopuTeT BBIMOIHEHUS ONEPALMI TPU BBIYUCICHUU
3HaueHUs BeIpaxkeHus. [IpeoOpa3zoBanue TUTIOB TaHHBIX.

ba3zoBble  omeparopsl  s3blka  mporpammupoBaHuss  Ct++.  Omnepatopsl
IIPUCBANBaHMs, [IUKJIA, YCIOBHBIE, IEPEX0AA, COCTABHBIE.

[leperpyska orneparopos.

Hcnons3oBanue ¢yHkuuii. DopmanbHble mnapameTpbl. OOMEH JaHHBIMU MO
3HAYEHMIO U MO CChUIKE. Bo3Bpamniaemsiili mapaMeTp.

Crnosxnble Tunbl JaHHbIX. Kiacesl. CTpykTypa kiiacca. [loHstus o0bekTa Kiacca.
[1lyOnruyHble W 3allMIIEHHBIE 3JEMEHTBl Kiacca. ba3oBble M NPOU3BOAHBIE KIIACCHI.
Hacnenosanue. Ileperpyxaembie pyHKIUU.

Tema 3. O030p HHCTPYMEHTOB CpeAbl MPOrPAMMHPOBAHUS.

Uurepdeiic  cpeapt  mporpammupoBanus MS  Visual — Studio. TIlanenu
«O06o3peBarens pemenuit», «lIpencraBnenue kimaccoBy, «Pecypeb». CrnocoObl
co3JaHusl U HacCTpoiku mpoekrta. Co3nanue pecypcoB (IMATOTOBBIX MaHENeH, aHeeH
MHCTPYMEHTOB, MEHIO, aKCeJIepaTOpoB M Jip.) Ha OCHOBE IIa0i0HOB. Vcnonb3oBaHue
«Mactepa kiaccoB» ISl CO3JaHUs TIEPEMEHHBIX, (PYHKIUH, KiIaccoB. Bo3MoxxHOCTH
BBITIOJIHEHHUS OTJIAJIKHU MPOEKTA.

Tema 4. Co3naHue KOHCOJIbHBIX NPUJIOKEHUH.

CtpykTypa KOHCOJIBHOM HporpaMmbl. JlupekTuBsl mpenponeccopa. ['mobanbHoe
U JIOKQJIbHOE TIpe/ICTaBIeHHE JaHHbIX. O0IacTH BUIUMOCTH NIepeMeHHbIX. CTaTuyeckoe
U JIMHAaMUYECKOe pa3MelleHue JaHHbIX. Onepanuu BBOAA/BbIBOJIA HA KOHCOJb
ynpasiieHus, B Qaitn. Komnuisanus u oTiaaka nporpaMmal.

Tema 5. Co3nanune npujiokeHUd Ha OCHOBe 0JIOKA INAJIOTa

O0630p cpeacts oubmmorekn MFC (MS VC++) mist co3manusi MPUIIOKEHUH Ha
ocHOBe Ojyoka auanora. Mcnonb3oBanue HHTEPPEHCHBIX IEMEHTOB YIIPaBJICHUS THIA:
KHOIIKA, OKHO pEeIaKTUPOBaHUs, MEpPEKIovareb, CIucku, OeryHok u ap. Co3manue
00pabOTUMKOB COOBITHI 3a/IEHCTBOBAHMS 3JIEMEHTOB yIIPABJICHMUS.

Tema 6. Co3nanue npuiioxenuii ¢ rpadpuueckum unrepdeiicom

O030p cpeacrs Ooudamorekn MFC (MS VC++) nmns co3maHust NPUITOKCHHMA
rpadguueckum unrepdericom. Hacrpoiika Buaa rpadpuyueckoro npusnoxenus. CTpykrypa
IPUIIOKEHUS «JTOKYMEHT-IIPE/ICTABICHHUEY.



Pabota ¢ rpaguyeckuMu MHCTPYMEHTAMU PUCOBAHUS OKHA: OOBEKTHI KIJIACCOB
KHUCTb, [1€PO, OUTOBBIM MAacCUB, IPU(T, PETUOH.

Co3nmanue »SJEMEHTOB YIPaBICHHUS: OCHOBHOE MEHIO M €ro 3JIEMEHTHI,
KOHTEKCTHOE€ MEHIO, TIaHeJIh WHCTPYMEHTOB. lcronp30BaHWE TOPSYUX KIIABHUII
(akcenmeparopoB) I yrpaBiieHUs: mporpaMmoii. CriocoObl paObOThI ¢ MBIIIBIO. 3a/1aHue
nojcka3ok. PaboTa co ctaTyCHOM CTPOKOIA.

Coznmanve JoYepHUX OKOH M OJIOKOB JMaiiora (MOJabHBIN/HEMOTATBHBIN OJTOKH
auaora, 6JI0K 1Uajora co BKIAJAKaMu).

OO6mue 610K uanora: OTKPBITH (Dailsl AJis YTEHUs, OTKPBITH daii s 3allucu,
BBIOOD 11BETa, BBIOOP IpUdTa TEKCTA, IEYaTh TOKYMEHTA U JIp.

3anyck npuiiokeHuit u3 nporpamMmmbl. Co3iaHue MOTOKOB.

Tema 7. [Ipumenenue oud6auorexku OpenGL mpu co3gaHum rpadguyecKux
NPUJI0KEHUI

00630p cpeacts 6udbmuorexkn OpenGL npu co3znanuu rpaduuecKuX MPUIOKEHUH.

Tema 8. Opranusanusi NapajijiejJbLHOr0 BbINOJHEHUS AJITOPUTMOB

O0630p cpeACTB MapajyIeIbHOTO MPOrPaMMUPOBaHUS Ha OCHOBe cpencts MPI
OpenMP. TumoBble cxXeMbl W MOJCIHA OPTAHHW3AIIMW TapaUICIbHBIX BBIYUCICHUN B
MHOTOIPOIIECCOPHONU/MHOTOITIOTOKOBOM CUCTEME.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

Meroauka pernoIaBaHus JTUCITUTUTHHBI «CoBpeMeHHbIE cpencTBa
IpPOrpaMMHUPOBAHMS B 3ajladyaX MEXaHUKHA TPAHCHOPTHBIX CPEJCTB» W peau3aius
KOMITICTCHTHOCTHOTO  TMOAXOAa B  M3JIOKEHWW W BOCTIPUATHH  MaTepuasa
MpeaycCMaTpuBaeT MCIOJB30BAaHUE CICAYIONIMX aKTHBHBIX (OPM  TMPOBEACHUS
TPYITIOBBIX, HHANBUAYATbHBIX, ayIUTOPHBIX 3aHATHA B COYETAHWU C BHEAYIUTOPHOU
paboToil c 1enbl0 (QopMHpOBaHUS U Pa3BUTHUS NPOPECCHOHATBHBIX HABBIKOB,
00yyYaroImuXcs:

— MOATOTOBKA K BBIMOJHEHUIO J1a00OPATOPHBIX padOT B JIabOpaTOpUSIX BY3a;

— TIOJITOTOBKA, MPEJICTABIIEHHE U OOCYXICHUE TpPE3eHTAIMd Ha CEMHUHAPCKHUX
3aHATHSX;

— OpraHu3alys U MPOBEACHUE TEKYIIETO KOHTPOJIS 3HAHUU CTYACHTOB B (popMme

0JIaHKOBOTO TECTUPOBAHUS;
— TIPOBEJICHUE MACTEP-KIACCOB IKCIEPTOB U CHEIUAIMCTOB B 00JACTH YHMCIICHHBIX
METOJIOB U MPUKJIIATHOTO MPOrPAMMHUPOBAHUS.

6. OueHOYHBIE CPEACTBA /ISl TEKYLIEr0 KOHTPOJISA YCIIeBAEMOCTH, IIPOMEKYTOYHOM
aTTecTAlMM 10 UTOTaM OCBOECHUS JUCHUIIMHBI U YU4eOHO-MeTOAN4YeCcKoe
o0ecnevyeHre caMOCTOATENbHON PadOThI CTYICHTOB.
B nmpouecce o0OydeHHsT HCHOJB3YIOTCA CIEAYIOUIME OLEHOYHBbIE (OPMBI
CaMOCTOSITEJIBHOM pabOThl CTYAEHTOB, OLIEHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIS
yCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTALIH:

- TIOATOTOBKA K BBITIOJIHEHHIO JJA00OPATOPHBIX PabOT M MX 3allUTA.



OueHouHbIE CpeAcTBa  TEKYIIEr0 KOHTPOJS  yCIEBAEMOCTH  BKIIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI M 3a/laHusg B (opme OJIaHKOBOTrO W (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, IS KOHTPOJSI OCBOCHHS OOYYAIOIIMMHUCS PAa3CiIOB TUCIUTIINHBI,
3allATa KypcoOBOr0O MPOEKTA.

OOpa3npl TECTOBBIX 3aJaHUM, 3aJaHUIl KypCOBBIX IPOEKTOB, KOHTPOJIBHBIX
BONIPOCOB W 3aJaHUM Ui TPOBEACHHUS TEKYIIEro KOHTPOJS, ASK3aMEHAIIMOHHBIX
OWIIETOB, MPUBEACHBI B PUIIOKEHUH 2.

6.1. ®oH/1 OLIEHOYHBIX CPEACTB ISl MPOBeAeHHs MPOMEKYTOUHOM aTTecTAlNH
00y4aIIMXCcs M0 JUCUMIITIMHE (MOYJIIO0).

6.1.1. Ilepeuenbp KOMIIETEHIIMI C yKa3aHMEM JTaroB UX (OPMHUpPOBAaHHS B IpOIECCe
OCBOEHHUS 00pa30BaTeIbHON MPOrpaMMBI.
B pesyaprare oOcCBOCHHS JAMCHUIUIMHBI  (MOAYJs) (OPMHUPYIOTCS  CIICIYIOIIHE

KOMIICTEHIINU:
Kon B pe3yabTare ocBoeHus1 00pa30BaTeJIbHON MPOrpaMMbl 004U CS
KOMIIETeHIH U J0JI2KeH 00/1a1aTh
[TK-6 CrocoOHOCTh HCTIONIB30BaTh MPHUKIIAJAHBIE TPOTPaMMBI pacdyera Y3JIoB,
arperartoB M CHUCTEM TPAHCIOPTHO-TEXHOJIIOTUYECKUX CpPEICTB U UX
TEXHOJIOTMYECKOro 000py10BaHUsl.
I[ICK-1.5 CnocoOHOCTh MCTIONB30BATh MPUKIIATHBIE IPOTPAMMBI pacueTa y3JoB,
arperatoB M CUCTEM aBTOMOOMIIEH U TPAKTOPOB.

B mporecce ocBoeHUs 00pa3oBaTENbHOW MPOrpaMMbl JIaHHbIE KOMIIETEHLWHU, B
TOM YHUCJIE€ UX OTJEIbHBIE KOMIIOHEHTBI, (JOPMUPYIOTCS MOATANHO B XOAE OCBOEHUS
0oOy4JaronMMucs JUCHUIUIMH (MOAYJieH), MPAaKTUK B COOTBETCTBUU C YYEOHBIM IJIAHOM
Y KaJICHJApHbIM IparKkoM yuyeOHOro npouecca.

6.1.2. Onucanue nokasarejed 1 KPpUTEpPUEeB OLCHNBAHUS KOMIICTCHIIMH,
(hopMHpyeMBIX 110 UTOraM OCBOCHHS AUCHUILIUHBI (MOIYJIS1), OMUCAHUE IIKAJI
OLICHMBAHMUS.

[loka3aTeneM OLEHMBaHUS KOMIIETEHIMHA Ha  pa3jIMYHBIX dTamax MXx
(GopMupoBaHUs SBISETCS TOCTHKEHHE OOYYaIOIIMMUCS IUITAHUPYEMBIX Ppe3ylIbTaTOB
oOy4YeHus 0 JUCLUILTUHE (MOAYIIO).

IIK-6 — Crioco0HOCTEH MCI0Jb30BATh NMPUKJIAIHBIC IPOrpaMMbI pacueTa y3J/10B, arperaToB 1 CUCTEM TPAHCIIOPTHO-
TEXHOJOTMYECCKUX CPEACTB U U3 TEXHOJOI'HIECKOIo 060py}1032HHH.

Iloxa3zaTtean Kputepun ouennBanus




2 3 4 5
3HATH: OOyuaromuiics OO0yyaromuiics OO0yyaromuiics OO0yyaromuiics
OCHOBHBIC JEMOHCTPUPYET IIOJIHOE JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
NPUHIHATIBI OTCYTCTBHE TN HCEMOJIHBIC 3HAHUS JaCTUYHBIC 3HAHUA B MOJHBIC 3HAHUS
AITOPUTMU3AINHN | HeqOCTATOYHOE OCHOBHBIX ITPUHLINIIOB 00JIaCTH OCHOBHBIX B o0nacTu
JUIst pa3pabOTKA M | coOTBETCTBHE 3HAHMI ANTOPUTMU3ALUN IS MPUHITATIOB OCHOBHBIX
HCIIOJIB30BaHUsA OCHOBHBIX IIPUHIIUIIOB pa3paboTKH U AJITOPUTMU3ALNN IJI MIPUHIHAIIOB
NPUKIIaTHBIX aJIrOPUTMU3ALUN 1T HCII0JIb30BaHU pa3paboTKH U aJIrOpUTMH3ALHU
[IporpamMmm pa3paboTku u MPUKIIAJHBIX IIPOrpaMM | HCIIOJIB30BaHUA W T
pacdera HCIIOJIb30BaHUSA pacdeTa HalpsKEHHO NPUKIAIHBIX IPOTPaMM | pa3pabOTKU
HAaIIPsA’)KCHHO NPUKIAIHBIX IPOrpamMm neopMHUPOBAHHOTO pacuera HanpsLKEHHO HCIIOJIb30BAHUS
Ae(popMUPOBAHHO pacyera HAIPSHKEHHO COCTOSIHUS neopMHUPOBaHHOTO TIPUKJIIATHBIX
T'0 COCTOAHNA ne(OpMUPOBAHHOTO KOHCTPYKLUI COCTOSIHMSI KOHCTPYKLUN | IpOrpaMm
KOHCTPYKIHH COCTOSIHHS KOHCTPYKITHI TPaHCIIOPTHO- TPaHCIIOPTHO- pacuera
TpaHCIIOPTHO- TPaHCIOPTHO- TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX HANpsHKEHHO
TCXHOJIOTHYCCKUX | TEXHOJIOTUYECKUX CPEACTB CpPEICTB U UX CpENCTB U X nedhopMUpOBaH
CPCACTB U X H UX TEXHOJIOTHYECKOI'0 TEXHOJIOTUYECKOT'O TEXHOJOTMYECKOI0 HOI'0 COCTOSIHMSI
TEXHOJIOTMYCECKOT | 0GOpyAOBaHHS. 000pyIOBaHMUSI. o0opyoBaHusl., HO KOHCTPYKIUH
0 000pyOBAHNSL. Jomnyckarorcs JIOITYCKaIOTCS TPaHCIIOPTHO-

3HAYUTENbHBIC OMIMOKY, | He3HAUYUTEIbHEIE TEXHOJIOTHYECK
IIPOSIBIISIETCS OIMOKH, HETOYHOCTH, UX CPEJCTB U UX
HEJ0CTATOYHOCTh 3aTpyAHEHHUs [IpU TEXHOJIOTUYECK
3HAHMM, 110 pALy AHAJIUTUYECKUX oro
MOKa3aTelIeH, omnepanusx. 00opynoBaHusl.,
oOyJatronuiics CBO0OOHO
HCIIBITHIBAET OonepupyeT
3HAYUTEIIbHBIE npuoodpe-
3aTpyJAHEHHUS IIpU TEHHBIMU
OIEPUPOBAHUU 3HAHUAMMU.
3HAHUAMU IIPU UX
[IEPEHOCE Ha HOBBIE
CUTyaluH.
yMeThb: OOyuaromuiicst He yMeeT OO0yyvarommuiics OO0yyarommuiics OO0yuarormuiics
HCIIOJIb30BATh WJIU B HEAOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COBPEMCHHOC CTETEHU YMEeT: HEToJIHOE YaCTUYHOE COOTBETCTBHE | MOJHOE
TPOrpaMMHOC HCIIONIb30BaTh COBPEMEHHOE | COOTBETCTBUE CIEIYIOIINX YMEHHN: COOTBETCTBUE
obecrieueHue s .
Pa3paboTKH MpoTrpaMMHOE O0ecTieueHHe | CIEAYIONINX YMEHHIA: CIEAYIOINX
TIPUKJIAIHBIX U151 pa3paboTKu HCIIOJIB30BaTh YMEHUIM:
pOrpamMm HPUKIIAAHBIX IIPOrpaMM HCIIOJIB30BaTh COBPEMEHHOE
pacyeTHoro pacyeTHOro aHaau3a COBPEMEHHOE MIPOrpaMMHOE HCIIOJIb30BaTh
aHaJIn3a HaIpsKEHHO MIPOTrpaMMHOE obecrieueHue s COBpPEMEHHOE
HAIIPSLKEHHO nehopMHPOBAHHOTO obecmeuenne ais pa3paboTKu MIPOTPaMMHOE
AIChOpMUPOBAHHO COCTOSIHHS JeTaJeil 1 y3/I0B | pa3paboTKu MPUKIAIHBIX IPOTpaMM | obecrieueHue

T'0 COCTOAHUA
JIeTalie U y3JI0B
TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
CPEJICTB M UX

TPaHCIIOPTHO-
TEXHOJIOT'MYCCKUX CPEACTB
Y UX TEXHOJIOTUYECKOTO
00opymoBaHUSI.

MPUKIATHBIX TPOrPaMM
pacyeTHOro aHaIn3a
HaMPSHKCHHO
ne(hOpMUPOBAHHOTO

pacyeTHOro aHaiu3a
HAaIIPsKEHHO
Jne(pOpMUPOBAHHOTO
COCTOSIHMSI IeTaleil u

JUTs pa3paboTKu
MIPUKIIAJTHBIX
porpaMm
pac4yeTHoro




TEXHOJIOTHYECKOT COCTOSTHUS IeTalled 1 y3J70B TPaHCHOPTHO- aHalm3a
0 000pyHOBaHHL. Y3JI0B TPaHCIOPTHO- TEXHOJIOTHYECKUX HaIPSHKEHHO
TEXHOJIOTHUECKUX CPEJICTB U UX nedpopMupoBaH
CPEJICTB U UX TEXHOJIOTMYECKOr0 HOT'O COCTOSIHUS
TEXHOJIOTHYECKOTO 000pyIOBaHMUSL. JleTane u
000pyIOBaHHUSI. YMeHUs 0OCBOEHBI, HO y3JI0B
Jomyckarorcs JIOITYCKaIOTCS TPaHCIIOPTHO-
3HAYUTEJIbHBIC OIINOKY, | HE3HAUYNTEIIbHbIC TEXHOJIOTHYECK
MpOsBISETCA OmMOKH, HETOYHOCTH, UX CPENICTB U UX
HEJO0CTaTOYHOCTb 3aTpyJHEHHS IIPH TEXHOJIOTMYECK
BJIa/ICHUS HAaBBIKAMHU IO | TepeHoce YMEHU Ha oro
psARy ToKa3arenei, HOBbIE, HECTAHJIAPTHBIE | 00OPYAOBaHHUS.
OO0yyaromuiics CUTYaInH. CBoboaHO
WCIIBITHIBAET omnepupyeT
3HAYUTEIBHBIE npHOOPETCHHBI
3aTpyJHEHUS MIPU MU YMEHUSIMH,
MIPUMEHEHUH HaBBIKOB MpUMEHSET UX B
B HOBBIX CUTYyallHsIX. CUTyalUsIX
MOBBIIICHHON
CJI0XHOCTH.
BJIAJIETh: OOyuaromuiics He Biageer | OOyuaronuiics He B OO0yyaromuics OO0yyaroruiics
HAaBbIKAMU WY B HEIOCTATOYHOMN MIOJIHOM MEpE BIIAJECET YaCTUYHO BJIAJICET B IIOJITHOM
HMPUMCHCHUA CTETICHH BJaJiceT HABBIKAMH | HaBBIKAMH IIPUMEHEHUS | HABBIKAMH MIPUMEHEHUs | oObeme BiajeeT
CHCTEMBI IIPUMEHEHUS] CUCTEMBI CHUCTEMBI CUCTEMBI HaBbIKaMU
[MPOrpaMMHUPOBAH | rporpaMMUPOBAHUS IS IPOrpaMMUPOBAHHUS [IPOrPaMMUPOBAHMS JUIsl | IPUMEHEHHUS
ust At pa3pabOTKU MPHUKIATHBIX JUTsl pa3paboTKU pa3paboTKu CHUCTEMBI
pa3paboTKy MIpOrpaMM JJIs pacdera MPHUKJIAJHBIX TPOrPaMM | MPUKJIAJHBIX IPOrpaMM | MPOTrPaMMHPOBA
MPUKJIATHBIX HaIIPSHKEHHO JUIS pacyera JUIS pacyera HUSA UL
[IporpamMm Juis ne(OpMUPOBAHHOTO HaNpsKEHHO HaNpsKEHHO pa3paboTKu
pacdeTa COCTOSIHUSI JieTaiel 1 y3J10B | 1e(OpMHPOBAHHOTO ne(hOpMUPOBAHHOTO NPUKIATHBIX
HaIPsHKCHHO TPaHCIIOPTHO- COCTOSIHMSI JIeTaleil 1 COCTOSIHMSI JIeTaleil u NIpOIrpaMM I
1e(OPMUPOBAHHO | TEeXHONOTHYECKHX CPEICTB | Y3IIOB TPAHCIOPTHO- Y3JI0B TPaHCIOPTHO- pacueta
T'0 COCTOAHMA U UX TEXHOJIOTUYECKOIO TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX HAaIPsKEHHO
AeTalieil 1 Y308 000pYyAOBaHHUS . CpEICTB U UX CpEICTB U X nedhopMUpOBaH

TPaHCIIOPTHO-
TEXHOJIOTUYCCKNX
CpPE/ICTB U UX
TEXHOJIOINYECKOT
0 000pyJI0BaHUSI.

TEXHOJIOTHYECKOTO
000pymOBaHUS
JHomycxkatorcs
3HAYUTEIbHBIE OITHOKH,
MPOSBISIETCA
HEJ0CTaTOYHOCTb
BJIaJICHHS HABBIKAMH T10
psly mokasartenen,
OOyuatomuics
UCTIBITHIBACT
3HAYUTENbHBIC
3aTpyIHEHHUS TIPU
MPUMEHEHUH HAaBBIKOB

TEXHOJIOTHYECKOTO
000pyIOBaHUS .
HaBrpiku 0CcBOEHBI, HO
JIOITYCKaIOTCS
HE3HAYNUTCIIbHBIC
OMOKH, HETOYHOCTH,
3aTpyIHEHUs IpU
MepeHoce YMEHUH Ha
HOBBIC, HCCTaHIAPTHLIC
CUTYyaIUH.

HOT'O COCTOSTHUS
JneTanen u
Y3JI0B
TPaHCIIOPTHO-
TCXHOJIOTUYCCK
HX CPEJICTB U UX
TCXHOJIOTUYCCK
oro
000pyI0BaHUS .
CBoboaHO
MPUMEHSIET
HOHy‘IeHHBIe
HaBBIKH B




B HOBBIX CUTyallUsX.

CUTYaIUIX
MOBBIIIIEHHON
CIIOKHOCTH.

IICK-1.5 Cnioco0HOCTH MCI0JIb30BATH NPUKJIAHbIE IPOTPAMMBI pacyeTa y3J10B, arperaTtoB U CUCTEM

aBTOMOOWIEH M TPAKTOPOB.

Kpurepumn oneHuBaHus

IToka3artensn
2 3 4 5
3HATH: OOyuaromuiics OO0yyaromuiics OO0yyaromuiics OO0yyaromuiics
BO3MOXHOCTH JEMOHCTPHUPYET IIOJHOE JIIEMOHCTPUPYET JIEMOHCTPUPYET JIIEMOHCTPUPYET
YHUBCPCAJIBHBIX OTCYTCTBUE WUJIN HETIOJIHbIE 3HAHUS YAaCTUYHBIE 3HAHUS B MOJIHBIE 3HAHUS
CUCTEM HEI0CTaTOYHOE BO3MOXKHOCTEH 00acTi BO3MOXHOCTEH | B 001acTu
[POrpaMMHUPOBAH | cOOTBETCTBUE 3HAHUH YHHUBEPCAIbHBIX CUCTEM | YHUBEPCAJIBHBIX CUCTEM | BO3MOXHOCTEH
Wi 1py pelICHUN | BO3MOXKHOCTEH NIPOrpaMMUPOBAHUS IIPOrPaMMUPOBAHUS YHUBEPCAIBHBIX
3aJ1a4 MCXaHUKH YHUBEPCAIBHBIX CUCTEM IIPU pELICHNUN 3a1a4 IIpH pELIEHNH 3a1a4 CHCTEM
KOHCTPYKIHH IpOrpaMMUPOBAHMS TIPU MEXaHUKH MEXaHUKH KOHCTPYKLUI | IpOrpaMMHpOBa
aBToMoOuIIeH 1 pELICHUH 3a/1a4 MEXaHUKHA KOHCTPYKUUH aBTOMOOWIIEH 1 HUA TIpH
TPaKTOpOB. KOHCTPYKLHMI aBTOMOOMJIEH | aBTOMOOMIEH 1 TPaKTOPOB, HO pelieHny 3a1a4
U TPaKTOPOB. TPaKTOPOB. JIOITyCKAI0TCS MEXaHUKH
Homnyckarorcst HE3HAUYUTEIIbHBIC KOHCTPYKUUH
3HAYMTEIbHbIE OMIMOKY, | OIINOKH, HETOUHOCTH, aBTOMOOMIICH U
MPOSIBIISIETCS 3aTpyIHEHHS IPU TPaKTOPOB,
HEI0CTaTOYHOCTh AHATUTHYECKUX cBO0OOJTHO
3HAHWH, 110 Py orepanusx. orepupyet
noKasareJieH, npuoodpe-
oOyJatromuiics TEHHBIMU
WCTIBITHIBAET 3HaHUSIMH.
3HAYUTENbHBIC
3aTpyIHEHHUS TIPU
OIEepPUPOBAHUH
3HAHWUSMH TIPH UX
MepeHoce Ha HOBbIE
CUTYyalH.
yMeThb: OO6yuarommuiicst He ymeeT OOyuarommuiics OOyuaromuiics OOyuarommuiics
HPUMCHATD WJIM B HEJOCTATOYHOMN JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
COBPCMCHHBIC CTETEHH YMEET: HETIOJTHOE YaCTUYHOE COOTBETCTBUE | TIOJTHOE
CHCTCMbI MPUMEHSTH COBPEMEHHBIE COOTBETCTBHE CIIEIYIOMINX YMEHHM: COOTBETCTBHE
IpOrpaMMHUPOBaH .
B CHCTEMBI CIIEIYIOIINX YMEHHIA: CIIETYIOIINX
paspaGoTKH MPOTPaMMHUPOBAHUS JUIS NPUMEHSTh YMEHHUIL:
IPUKIIaIHbIX Pa3pabOTKH MPHUKIIAJIHBIX NPUMEHATH COBPEMEHHBIE CHCTEMBI
porpamm MpoTrpaMM aHaIHu3a COBPEMEHHBIE CUCTEMbI | IPOTPAMMUPOBAHUS JUIS | PUMEHSTh
aHajmnsa HaIPSHKEHHO MIPOrpaMMHUPOBAHUS pa3paboTKu COBpPEMEHHBIE
HATpPAKCHHO ne(OpMUPOBAHHOTO Ui pa3paboTKu IPUKJIAJHBIX IPOTPAMM | CUCTEMBbI
AChOpMUPOBAHHO COCTOSIHUSI IeTallell ¥ y3JI0B | MPHUKJIAAHBIX IPOTpaMM | aHAIN3a HaNpsDKEHHO MpOTrpaMMHUpPOBa

T'O COCTOAHUA
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JICTalIeH ¥ y3JI0B | aBTOMOOWJICH U TPAKTOPOB. | aHAJIM3a HANIPSHKEHHO ne(hOpMUPOBAHHOTO HUS IS
aBTOMOOMIIEH 1 neopMHUPOBaHHOTO COCTOSIHHSI TeTaIeH 1 pa3paboTKu
TPaKTOPOB. COCTOSIHUS JIeTaNei 1 y3J10B aBTOMOOHUIIEH U HPUKIATHBIX
y3JI0B aBTOMOOWICH U TPaKTOPOB. porpaMm
TPaKTOPOB. YMeHus: 0OCBOCHBI, HO aHamm3a
Jomyckatorcst JIOITYCKAIOTCS HaIpPSHKEHHO
3HAYUTENbHBIC ONIMOKH, | HE3HAYUTEIHHBIC nedpopMUpOBaH
TIPOSIBIISICTCS OIUOKH, HETOYHOCTH, HOTO COCTOSTHHUS
HEJ0CTAaTOYHOCTh 3aTPYJHCHHS TTPH JeTaneH u
BJIaJICHHS HaBBIKAMU O | TIEpEeHOCe YMEHUI Ha Y3JIOB
Py TIOKa3arenei, HOBBIC, HECTAH/JIAPTHBIE | aBTOMOOWICH U
OO0yyaromuiics CUTYaInH. TPaKTOPOB.
WCTIBITHIBACT CBoboaHO
3HAYUTCIIbHBIC OIepupyeT
3aTpyAHCHUS TIPU NpUOOPETCHHBI
IMPUMCHCHNHU HABLIKOB MU YMCHUSMU,
B HOBBIX CUTyallUIX. IMPUMCHACT UX B
CUTYyAIIUAX
MOBBILLIEHHOU
CJIOKHOCTH.
BJIAJIETh: OOyuaromuiics He Biageer | OOyuaronuiics He B OO0yyaromuics OO0yyaroruiics
HaBbIKAMH WY B HEIOCTATOYHOMN MIOJIHOM MEpE BIIAJECET YaCTUYHO BJIAJICET B IIOJIHOM

peanuzanuu B
BHJIE
BBIYHCITUTEIBHBIX
nporpamMmm B
OTHOH U3
YHHUBEPCAIbHBIX
cpen
MPOrpaMMHUPOBAH
Usl MPUKJIAJIHBIX
aNTOPUTMOB U
METOJIOB pacueTa
Ha MPOYHOCTh
y3JI0B, arperaTos
1 CHCTEM
aBTOMOOMIIEH M
TPaKTOPOB.

CTETIeHHU BJa/leeT HaBbIKAMHU
peanuzanuy B BUJIE
BBIYHUCITUTEIBHBIX
porpamMMm B OJHOU M3
YHUBEPCAITBHBIX CPeT
MIPOrpaMMHUPOBAHUS
MIPUKJIATHBIX aJITOPUTMOB U
METOJIOB pacyera Ha
MIPOYHOCTH Y3JIOB,
arperaroB M CUCTEM
aBTOMOOMJICH U TPAKTOPOB.

HaBBbIKaMH pean3aluu
B BUJIE
BBIYHCIIUTEIHHBIX
IporpamMm B OJHOU U3
YHHMBEPCAIbHBIX CpeJl
MPOrpaMMHUPOBAHUS
MPUKJIaIHBIX
ITOPUTMOB U METOJIOB
pacuera Ha IPOYHOCTh
Y3JI0B, arperaTtoB U
CHUCTEM aBTOMOOWIIEH M
TPaKTOPOB.
Homnyckatorcs
3HAYUTEIbHBIE OITHOKH,
MPOsIBISETCA
HEJ0CTAaTOYHOCTh
BJIa/ICHUSI HABBIKAMH 10
psAAy HoKa3arenei,
OOyuatomuics
WCIIBITHIBAET
3HaYUTEIbHBIC
3aTpyIOHEHHS MIPH
MIPUMEHEHUH HaBBIKOB
B HOBBIX CUTYallHsX.

HAaBBIKAMM peau3aluu
B BUJIE BBIYMCIUTEIBHBIX
IporpamMm B OJJHOU U3
YHUBEPCAIbHBIX CPEJL
MIPOrpaMMHUPOBAHUS
PUKIIATHBIX
ITOPUTMOB U METOZOB
pacdeTra Ha IPOYHOCTb
Y3JI0B, arperaTos U
CHCTEM aBTOMOOMIIEH M
TPaKTOPOB.

HaBbiky 0cBOEHBI, HO
JIOITYCKAIOTCS
HE3HAYNUTEIIbHBIC
OmMOKH, HETOYHOCTH,
3aTpyIHEHHUS TIpU
IIEpEHOCE YMEHUH Ha
HOBBIE, HECTAHJaPTHBIE
CUTyalH.

o0BeMe BIIaJeeT
HaBBIKAMU
peaivzanuu B
BHUJIE
BBIYHCIUTEIbH
BIX IIPOTPaMM B
OHOU U3
YHHBEPCAJIbHBIX
cpen
MpOrpaMMHUpPOBa
HUSL
MPUKIIATHBIX
QJITOPUTMOB H
METOJIOB
pacdera Ha
MIPOYHOCTh
y3JI0B,
arperaTos u
CHUCTEM
aBTOMOOUIIEH U
TPaKTOPOB.
CBo6011HO
MPUMEHSIET
MOJTyYEHHbBIE
HaBBIKU B
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CUTYaIUIX
MOBBIIIIEHHON
CIIOKHOCTH.
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[IIxanbl OLIECHUBAHUS PE3YJIHTATOB MPOMEKYTOUHON aTTECTALIUU U UX OMUCAHUE:

dopmMa NPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[TpomexyrouHas aTTectauus oOydarolmuxcs B (opme 3K3aMeHa MPOBOJUTCS 10
pe3yJibTaTaM BBIIIOJHEHUS! BCEX BHUJIOB Y4eOHOH paOOThl, MPENyCMOTPEHHBIX y4E€OHBIM
IUIAHOM 10 JAHHOW JUCHUIUIMHE (MOIYJI0), IPHU O3TOM YUYHUTHIBAIOTCA pE3YJIbTAThI
TEKyLIEro KOHTPOJS YCIIEBAEMOCTH B TeUeHHE ceMecTpa. OLieHKa CTENEeHH JOCTHKEHUS
OoOy4arolMMUCSl IUIAHUPYEMBIX pPE3yJbTaTOB OOY4YEHHS MO JUCHUILUIMHE (MOMYIIIO)
MIPOBOJIUTCS NpPENoJaBaTeyieM, BEAYIIUM 3aHATHS 0 JUCHUIUIMHE (MOIYJII0) METOAOM
AKCIEPTHOM oneHKH. [1o uToraM mpoMexyToyHOM aTTeCTaluu M0 AUCHUILTMHE (MOIYJIIO)
BBICTABJISIETCS ~ OLIEHKA  «OTJIIMYHO»,  «XOpOILIO»,  «YIOBJIETBOPUTEIBHO»  WIIU
«HEYJOBJIETBOPUTEIHLHOY.,

K nmpomeXyTo4HOM aTTecTalry JOIMYCKAKTCS TOJIBKO CTYAEHTHI, BHIITOJIHUBIINE BCE
BHUJIbI y4yeOHON paloThl, MPEAYyCMOTPEHHbIE pabouell MporpaMMoll MO JAMCLMILINHE
«CoBpeMEHHBIE CpEICTBA NPOrPaMMHUPOBAaHHS B 337a4axX MEXAaHUKU TPAaHCIOPTHBIX
CPEICTB»: MPOILIN IPOMEKYTOUHBIN KOHTPOJIb, BBIITOJIHUIIM JJaOOpaTOpHbIE PaOOTHI.

Ikajaa oneHNBaHUA Onucanue

BeimonHensl  Bce  BHABI  y4yeOHOM  paboTHI,
OpelyCMOTpEeHHbIE  y4eOHbIM  TuIaHOM.  CTyneHT
JEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHHI,
HaBBIKOB TIPUBEJEHHBIM B TaOJMIaX IOKa3aTesew,
Ormiio ONepupyeT NPUOOPETEHHBIMU 3HAHUSIMU, }IMCHI/ISIMI/IU,
HABBIKAMH, IIPUMEHSAET UX B CUTYyalUsAX IOBBIIICHHON
cinoxHoctd. [Ipm 3TOoM MOryT OBITH JOMYLICHBI
HE3HAUUTEIbHbIE OLIMOKM, HETOYHOCTH, 3aTPYIHEHUS
OpU aHATUTUYECKUX OIEepalusix, MepeHoce 3HaHUU U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAallhU.

BrinonHeHs! Bce BUIbI y4eOHOM paboThI,
IPEe1yCMOTPEHHbIE YUEOHBIM IJIAHOM.
OOyuaromuiicst IEMOHCTPUPYET YaCTUYHOE
COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB I10 IPEIMETY.
Xopouio

HaBbIKM OCBOEHBI, HO AOITYCKAOTCS HE3HAYNUTEIIbHBIE
OLIMOKHU, HETOYHOCTH, 3aTPYIHEHUS TPU NIEPEHOCE

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallUU.
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BrimonHens! Bce BUbl yueOHON paboTHI,
MPEeyCMOTPEHHBIE YYECOHBIM TJIAHOM.

OO0yuaromuiicst TeMOHCTPUPYET 3HAYUTEIbHbBIC
OIIUOKH, MPOSIBISIET HEOCTATOYHOCTh 3HAHUM, YMEHUMN
VY I0BJIIETBOPUTENBHO | M BJIaJICHUS HaBbIKAMU 10 HECKOJIBKUM TeMaM
npeaMera. OOy4aromuiicss UCIIBITHIBAET 3HAUNTEIbHBIE
3aTpyaHEHUS MPU NIPUMEHEHUU YMEHUN U HABBIKOB B
HOBBIX CUTYyaIHIX.

He BbimonHeH oauH wiu 0ojiee BUAOB Yy4eOHOM
paboThl, MOPEAYCMOTPEHHBIX  y4YE€OHBIM  IUIAHOM.
CTyneHT JAeMOHCTPUPYET HEIMOJIHOE€ COOTBETCTBUE
3HaHWM, YMEHUHN, HABBIKOB MPUBEJICHHBIM B TaOJIUIIaX
MoKasaresied, JOMyCKalOTCs 3HAYUTENbHBIC OIINOKH,
HeynoBneTBopUTENBHO . .

MPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHH, HABBIKOB 1O
pany noKa3aTelen, CTYJICHT HCIIBITHIBAET
3HAQYUTEIbHBIE  3aTPYAHEHUS TPU  ONEPUPOBAHUU
3HAHUSAMHM U YMEHUSIMU TPU UX TEPEHOCE Ha HOBBIC

CUTYaIIUHU.

@DoHABI OLEHOYHBIX CPEICTB MPEACTABJCHbBI B NPHJIOKEHHUH 2 K padoydei
nporpamme.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecneYeHne JUCIUILIUHBI.

a) OCHOBHAas JiuTepatypa:

1. Ky3nenoB, A.C. Teopus Bwruucnurenbubix mporeccoB / A.C. Kysuenos, P.IO.
Hapes, A.H. KusasskoB; MHUHUCTEPCTBO HAVYKM W BBICHIETI'O
OBPA3OBAHMS POCCUMCKON ®EJIEPALIMN, Cubupcknii  ®enepanbHbli
yauBepcuteT. — Kpacnosipck: Cubupckuii ¢peaepanbubiii yausepcurert, 2015. — 184 c.
URL.: http://biblioclub.ru/index.php?page=book&id=435696.

2. bepesun, b.W. Hauanwnsiit kype C u C++/ B.W. bepesun, C.b. bepe3zun. — Mockaa :
Huanor-MHU®U, 2012. — 280 c.

URL.: http://biblioclub.ru/index.php?page=book&id=448000

0) 1ONOJTHUTEJIbHAS JTUTEpPATypa:

1. I'py3una, 3.3. IlporpammupoBanue. C++ / 3.0. I'pysuna, K.C. HBanos, JI.B.
boumapea ; MunncTepctBO oOpazoBanus u Hayku P®, KemepoBckuii
roCcyapCcTBEHHbI yHUBepcuteT, Kadenpa BbUHCIUTENbHON MaTEeMaTHKH. —
Kemeposo : KemepoBckuii rocyjapcTBeHHbI yHuBepeurert, 2015. — Y. 2. — 120 c.
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URL.: http://biblioclub.ru/index.php?page=book&id=481536

2. KopuyranoBa, M.P. O0beKTHO-OpHUEHTHPOBAHHOE MporpamMmmupoBanue Ha CH++ /
M.P. Kopuyranosa, K.C. UBanos, JI.B. bounapesa; MunucrepctBo oOpa3oBaHus U
Hayku PO, KemepoBckuii rocyapcTBeHHbIN yHUBepcuTeT, Kadenpa BeraucainTeabHon
MareMatuku. — KemepoBo: KemepoBckuii rocynapcTBeHHbIM yHuBepcuter, 2015, —
196 c.

URL.: http://biblioclub.ru/index.php?page=book&id=481559

B) IPOrpaMMHoe odecrieyeHre 1 HHTePHeT-Pecypcehl:
[IporpammHuoe obecnieueHue:
- YHUBEpPCAJIbHAsI CUCTEMA ITPOTPaMMHUPOBaHUs Ha si3b1ke CH+;
- o(pricHOE MpOorpaMMHOE 0OeCTICUEHHE.
HHTepHET-pecypChl HE IPENYCMOTPEHBI.

8. MaTepuajibHO-TeXHHYECKOe o0ecliedeHne JUCIMILIUHBI.

o KoMIbroTepHslii  KJIacc, OCHAUICHHBIM KOMIIBIOTEPAMHU C YCTAHOBJIEHHBIM
HEO0OXOAMMBIM IMPOTPAMMHBIM 00€CIIEYEHUEM;
o [IpoekTopbl, »KpaHbl JUIsi JAEMOHCTpaluMKd OOyYaroUIMX MaTepHalIoB,

npe3eHTalui, yueOHbIX (PUITEMOB.

9. MeToauyeckne peKOMeHIALMHU JIJIsI CAMOCTOATEIbHOI padoThl
CTY/IEHTOB

9.1 MeToanuyecKue yKa3aHus M0 BbINOJHEHUIO U 0QOPMJICHHIO PACUYETHBIX padoT 1Mo
aucuuminHe «CoBpeMeHHbIE CpeACTBA NPOrPAMMMPOBAHNS B 32/1a4aX MEeXaHUKH
TPAHCHOPTHBIX CPEICTB)

9.1.1 TpeGoranus k 0opMIIEHHI0 PACUETHON PAOOTHI
1. Pacuernas pabora qopkHa ObITH OdopMmileHAa B BHUAE Ha JucTax ¢popmara A4 co clelyroLUMH

MIOJISIMHU:

e JleBoe - 25 mm.
e Bepxnee - 15wmm.
e [lpaBoe - 15 wmm.
e Hwxknee - 15mm.

2. PacuerHas pa0oTa JIOJDKHA MMETh THUTYJIBHBIH JUCT. [lpumep oGoOpMIICHHS THUTYJIBHOTO JIHCTA
MOKa3aH B TPUIOKCHHH.

3. Pacuernas pabota HODKHA COIEPIKATh CIEAYIONIUE Pa3Ieibl:

Conepxanue.

Bseznenue.

OcHoOBHas 4acTb.

3akJroueHue.

CHucok WCIONIb30BAaHHON IJIUTEPATYPHI.

[Tpunoxenus (He SBISAIOTCS 00s3aTEIBHOM YacThIO OTYETA).
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4. CrpaHdilbl OTY€Ta JOJDKHBI OBITH TpOHYMEpoBaHbl. Hymeparnusi HayMHAEeTCs CO BTOPOWM
cTpaHulpl. Ha TUTyIpHOM JIMCTE HOMEpP CTpPAaHULIE HE MPOCTABISAETCA.
5. B ocHOBHOW HacTH HaxoJATCs BCE MPOHYMEPOBAHHBIC TJIaBbl, maparpadbsl u moamnaparpagsl.
Hymepanus maparpadoB u noamnaparpadoB MPOU3BOIATCS CIEAYIOIIUM 00pa3oM:

e [IlepBas mudpa oOo3HAUaET HOMEpP IJIABHI.

e Bropas nudpa - nmopsakoBelii HoMep maparpada.

e Tperbs nugpa - NOPSAKOBBIA HOMEp mnoanaparpada.
Hanpumep, naparpad 2 u noxmaparpad 5 maparpada 2 rmaBsl 3:

e |Il Onucanue pacyeTHOM cCXeMbI

e 3.2 I'paHMYHbIE YCJIOBUA

e 3.2.5 I'panuuHbIe YCJIOBHS MO NepeMeleHusIM

Hywmepanus pucyHKOB NpPOU3BOAUTCS CIEAYIOIIUM OOpa3oM:
e [IlepBas mudpa obo3HayaeT HOMEpP IJIABBI
e Bropas nudpa - mopsAKOBEII HOMEp PHUCYHKA B TJIaBE.

Hanpumep, pucyHOK B riaBe 3, UMEIOIIUNA MOPSAKOBBIA HOMep 11:

e Puc. 3.11. /ImamoroBoe OKHO BBOJIa MCXOJHBIX JIAHHBIX
Touka B KOHIIC Ha3BaHUWs TJaBbl, Haparpada, momnaparpada u pucyHka He craButTcs. HazBanwue

TJIaBBI TUILETCS 3arIaBHBIMU Oy XKHUPHBIMU OykBamu. Ha3zBanus nmaparpadoB u nmoxnaparpagos
MUIIYTCS CTPOYHBIMHU MOITYKUPHBIMU OyKBaMU, 3a UCKJIFOYEHHEM NEpBON OYKBBI, 3arJIaBHOI.

[Tonnaparpagsl MOTYT OBITh BBIZIENIEHBl KYPCHBOM.

6. Hymepauus WMCroONb30BaHHOW JIMTEPATYphl MPOWU3BOAMTCS JIMOO B ajl(paBUTHOM MOpPSAKE, THOO MO
Mepe CCBUIOK Ha Hee B TEKCTE KYpPCOBOW PaOOTHI.

[Tpumepsl opopMIIeHUS JTUTEPATYPHI.
Kuaurn:

7. bunepman B.JI. — Teopus mexanndeckux kojedanuit. — M.: Beicur. mkomna, 1980. — 408 c.
8. Bathe K.J. — Finite Element Procedures. Prentice Hall, 1996. - 1037 p.

Kypnanabr:

e bopucos [0.C., bnarosemenckuii FO.H., [Imutpuuenko C.C., [Tankparos H.M. Ananus
MPUMEHUMOCTH YPaBHEHHI U UccieqoBanne GopMbl KpUBOM ycTanocTu // 3aBoicKas
naboparopusi. [{uarnoctuka matepuanos, Nel0, 2000. C. 41-52.

e Bator J.L., Bathe K.J., Ho L.W. A study of three-node triangular plate bending elements // Int. J.
Numer. Meth. Engng, v.15, 1980. P. 1771 — 1812.
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9.1.2 TpeGoBanus Kk comepKaHUIO pa3aeaoB pacdeTHOI padoThl

I. B

COACPKAHUN JOJIKHBI OBITh MNpEaACTaBJICHBI Ha3BaHMA  BCEX  TIJIaB, naparpa(bOB u

nojanaparpagoB C ykazaHHEM HOMEPOB HAYaJIbHBIX CTPAHMII.

2. Bo BBeleHMH O0OOCHOBBIBACTCS AKTYaIbHOCTh W CTaBUTCS IIeNIb PabOTHI, MEePEUUCIISIOTCA
pelaeMble 3aaud M JIae€TCS KpaTKOE coJepikaHue Bcex TiaB. /[l KypcoBOro MpoekTa,
COJIeprKalllero KOHKPETHBIE 3a/1auk, JAeTCsl [TOCTaHOBKa 3a/1a4.

TeopeTI/Iqecxa;I pa60Ta MO>KET HOCHTh ONMWCATCIIbHBIN WJIH MeTO,Z[I/I‘IeCKI/Iﬁ XapakKTep.

3. B ocHoBHOM YacTn l'IOI[pO6HO OIIMCBIBACTCA IMMOCIEN0BATCIIBHOCTE PCIICHUA 3a1a4n.

IlpumepHpiit 1aH OCHOBHOM 4acTH

[TocranoBka 3agaun. CBeeHust 00 0OBEKTE UCCIIEI0BAHUS B 00IaCTH MATMHOCTPOCHUSI.
Teopernueckre OCHOBBI PEILIEHUS 3a/1a4U, UCIIOJIb3YEMBIE aJITOPUTMBI.

Onucanue nporpaMMHOI0 00ecrevyeHust

HcxonHble faHHBIE, OITMCAHUE PACUYETHON CXEMBI.

Xapaxrepuctuku Mmoaenu MKD. KonnuecTBo 351eMEHTOB, Y3J10B, CTENIEHEN CBOOOIBI.
Onucanue TUIIOB KOHEYHBIX 3JIEMEHTOB.

HNudopmanus o0 ycloBUsAX 3aKpeIICHHUs U Harpy>KeHUsl.

[TocnenoBarenbHOCTh  (POPMUPOBAaHUS  MOZENM cpeacTBamMu  mporpamMmel  MKDO,
0COOEHHOCTH MOATOTOBKU MOJIEIH.

Wudpopmarius o npoiiecce peieHus 3a1a4u.

CeneHuss 0 KoMmIbloTepe, XapakTepuctukax nporpammbl MKD (Ha3Banue, Bepcus,
BO3MO>KHOCTH ), HEOOXOJUMBIX BBIYMCIUTEIbHBIX pECYypcax, BpEMEHH PEIICHUS.

AHanu3 pe3ynbTaToB pacyETOB.

4. B 3akaioueHnn HAaCTCA KpaTKasl OLCHKAa W OCHOBHBIC BbIBOJbI BBIIIOJIHEHHOM pa6OTBI.

5. B npuioxkenme BbIHOCUTCA MH(MOPMAIMOHHBIA MaTepual, He TpeOylolmuil JeTalbHOTO
paccMOTpeHHs B OCHOBHOM 4acTH (Harpumep, Tabiuipl, rpaduku, pUCYHKH, JUCTUHTH NIPOrpaMM U

T.11.)

9.1.3 TpeboBanusi K BLINOJIHEHHIO PACYETHOI PadOTHI

1. Pacuernas pabota goipkHa ObITE O(OpMIIEHA COTJIACHO TPEOOBAHMSM yKa3aHHBIM BBIIIIE.

2. ConeprkaHue pacyeTHON pabOTHI JIOJDKHO COOTBETCTBOBAThH IEPEUYHCICHHBIM BBIIIE TPSOOBAHHSIM.
3. Pacuernas pabota go/KHa OBITH CJaHa 3a JIBE HEJENM JI0 OKOHYAHUS CeMecTpa.
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[Iporpamma cocraBieHa B COOTBETCTBUU ¢ DeaepanbHBIM TOCYIapPCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHWs TO HAMPABICHHUIO IMOATOTOBKH
23.05.01 «HazemubIe TPAHCIIOPTHO-TEXHOJOTHYECKHE CpeICTBa» (YypoBeHB
CHEIMAIUTETA), CHEIHAIN3AN: «ABTOMOOWIM U TPAKTOPBD», Mpodmib: «CIIOPTUBHBIE
TPAHCIIOPTHBIE CPEICTBAY.

IIporpammy coctaBuJI:

I.T.H. / O.A. Pycanos/

IIporpamma yrBep:xkaeHa Ha 3acexaHum Kadeapsl ''HasemHble TpaHCHOPTHBIE
cpeacTBa" « _ » 2020 r., npotoko Ne

3aBenyromuii kadeapoun
npodeccop, K.T.H. /Xpumau H.A./
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CTpyKTypa U coep:KaHue TUCHHUIINHBI
«CoBpeMeHHBIE CPeICTBA MPOrPAMMHMPOBAHUS B 321a49aX MEXaHMKH TPAHCIIOPTHBIX CPEACTB»

[Ipunoxenue 1.

10 HANPABJICHUIO MOATOTOBKHM 10 HANPAaBJeHUI0 MoAroToBKkM 23.05.01 «Ha3zeMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE

CpeacTBa» (YPOBEHDb CIENUAIUTETA), CHICHUATH3ANUA: KABTOMOOWIN M TPAKTOPHI», NPOPMIb: KABTOMOOWIH U

TPAKTOPbI»
< Buabi yueOHoli padorsl, Dopm
@ g = BKJIIOYasl CAMOCTOSAATEIbHYIO Buanbi camocTosiTeJibHOH padoThl bl
Paznen S =3 padoTy CTYJEHTOB, CTY/IEeHTOB arrect
/n S ﬁ § U TPYA0EMKOCTh B Yyacax anuu
J | I/C | JIa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedpepar | K/p | D | 3
IIsaTbiil ceMecTp
1 | Tema 1. Bseoenue 6 1-2 2 7
Tema 2. bazoevie nonamus,
mepMmMunyl u onpeoeenus,
2 | oCHO6HbBlEe CUHmMAaKCUYecKue 6 3-4 2 8
KOHCMPYKUUu, CMpyKmypsl 0aHHbIX
A3vlKa npozpammuposanun C++.
Tema 3. 0630p uncmpymenmoes
3 6 5-6 7
cpeovl nPoOZPaAMMUPOBAHUSL.
4 Tema 4. C03()vanue KOHCOJIbHBIX 6 7.8 2 8
npunoHcenuil.
5 Tema 5. Coz0anue npunosxcenuil na 6 9-10 2 7
ocHoge 0110Ka ouanoza
6 Tema 6. Cozoanue npunoscenui ¢ 6 11-14 8
2paguueckum unmepgheiicom
Tema 7. llpumenenue o6uodnuomexu
7 | OpenGL npu cozoanuu 6 15-16 | 2 7
2paghuyeckux npunoiceHuil
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Tema 8. Opeanuzayusa

napanienbHo20 blNOJIHEHUS 17-18 8
an2opummos

Dopma ammecmayuu
Bcero yacoB nmo AMcCUUIUINHE B 60

HECTOM CEMECTPE
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Tpunooacenue 2
paboueil npocpamme
MMHHUCTEPCTBO HAYKM U BBICIIET'O OBPA3OBAHUS POCCUMCKON ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IPKETHOE OBPA30OBATEJIBHOE YUPEX/IEHWE BBICIIET'O OBPAZOBAHNS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

HanpasieHue noAroToBKu:
23.05.01. HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
(ypoBeHb cienuaanTeTa)
Cnenuammsanus Ne 1 «KABTOMOOMJIN U TPAKTOPBD»
Ipodunb: ABTOMOOUIH M TPAKTOPbI
Dopma obyuenus: 3a0uHas

Kagpeopa: /lunamuxa, npounocms mawiun u conpomuenenue Mamepuanos

@OH/] OHEHOYHBIX CPE/ICTB

MO JUCIHHUTIJIMHE
«CoBpeMeHHBbIE CpeIcTBA MPOrPAMMHMPOBAHMS B 321a4aX MeXaHUKHU
TPAHCIOPTHBIX CPEACTB)

Cocras: 1. I[TaciopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnncaHue OLEHOYHBIX CPeACTB:

CocCTaBUTED:

Pycanos O.A.

Mockea, 2020200
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[TOKA3ATEJIb YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHI[MH

Tabnuua 1

«CoBpeMeHHbIE CpPeICTBA MPOrPAMMMPOBAHNS B 32]a4aX MeXaHUKHU TPAHCHOPTHBIX CPEACTB)

dI'OC BO 3

B npoiiecce ocBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIEAYIOLIUE
o0menpodeccuoHaIbHbIE U TPO(ecCHOHATbHbIE KOMIIETEHIIUM:

KOMIIETEHLIMN IlepeyeHb KOMIIOHEHTOB Texnosorua | @opma CreneHu ypoBHeii 0CBOCHHA
NH- DOOPMYJINPOB- (opMuUpoOBaH OLEHOYHO |KOMIIETEHIUIA
JEKC KA s ro

KOMIIETEHI[UIl [cCpeacTBa
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IK-6

Crioco0HOCTH
MCITIOJIB30BAaTh
MPUKIIAAHBIC
[IPOTrPaMMBbl pacdeTa
y3J'IOB, arperaTroB )51

CHCTEM  TPaHCIIOPTHO-
TEXHOJOTHUECKUX
CpEenCTB u u3
TEXHOJIOTHYECKOTO
00opymOBaHUS.

BHATh:
OCHOBHBIC MPUHIIMIIBI AITOPHUTMU3ALUH JUTS
pa3pabOTKH U UCTIOJIb30BAHHMSI TIPHKJIIATHBIX
MporpamMM pacyeTa HalpsHKCHHO
ne(OpPMHUPOBAHHOTO COCTOSIHHSI KOHCTPYKIHIA
TPAHCIIOPTHO-TEXHOJIOTUUECKUX CPEICTB M UX
TEXHOJOTMYECKOTr0 000pYI0BAHHUSI.

YMeTh:

MCIIOIE30BaTh COBPEMEHHOE MPOTrPaMMHOE
oOecnieueHue s pa3pabOTKH MPUKIIAIHBIX
MpOrpaMM PacyeTHOTO aHaJIM3a HAMPSHKEHHO
ne(hOpPMHUPOBAHHOTO COCTOSIHUS ICTANCH U y37I0B
TPAHCIIOPTHO-TEXHOJIOTHUECKUX CPEICTB M UX
TEXHOJIOTHYECKOTO 000PY/I0BaHUSI.

BJIa1eTh:

HAaBBIKAMH TIPUMEHEHHSI CUCTEMBI
POTPaMMHUPOBAHHUS TSl pa3pabOTKH MPUKIaTHBIX
MpOrpamMM JUIsl pacueTa HapsHKEHHO
ne(hOpPMHUPOBAHHOTO COCTOSIHUS ICTANCH U y37I0B
TPaHCOPTHO-TEXHOJIOTMYCCKUX CPEACTB U UX
TEXHOJIOTHYECKOTO 000py10BaHUS

CamocTosiTen
bHast pabora,
MeKIuY,
mabopaToOpHbI
e paboThI

YO,

ba30BbIil ypOBeHb:

- CIIOCOOCH npedcmasisims OmoebHble
KOHCMPYKMUBHblE dIEMEHMbL MAUUH (8
uacmHoOCmU - pam, Ky30608, demalell
Osueamenetl) 6 sude pacuemmuvix mooeneu
07151 NPUKIAOHBIX NPOSPAMM MEMOOd
KOHEUHbBIX /IeMEHNO08.

Bocnpon3BoIcTBO OIY4EHHBIX

3HAHUI B XOJI€ TEKYILEr0 KOHTPOJIS.
IloBBILICHHBIH YPOBEHD:

- CIIOCOOCH CAMOCTNOSIMENbHO

npeocmasisims OmoenbHble
KOHCMPYKMUBHbIE JJIEMEHMbL MAUIUH (8
uacmHocmu - pam, Ky306086, demalell
Osueamernetl) 6 sude paciemmuvix mooeneu

07151 NPUKAAOHBIX NPOSPAMM MEmood
KOHEUHDBIX /IeMEeHMO8;

- CIIOCOOCH CamMoCmOosmenbHO UCHOb308AMb
cospemennoe npozpammuoe obecneyenue O
AHAU3A  HANPSAHCEHHO  0ehOPMUPOBAHHO2O
COCMOsIHUSL U NPOYHOCMU Oemanei U Y3108
Maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHW B TMpOLECCEe TMOATOTOBKH K

CCMHUHApaM, K BBICTYIIVICHHUIO C JOKJIAJI0M
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IICK-1.5

Crioco0HOCTH
MCITIOJIB30BAaTh
MPUKIIAAHBIC
[IPOTrPaMMBbl
Y3JIOB,

pacueTa

arperatoB

CHCTEM aBTOMOOWIIEN U

TPaKTOPOB.

3HATH:
BO3MOXXHOCTH YHUBEPCAIBHBIX CHCTEM
MPOrPaMMHUPOBAHUS TIPH PEIICHUU 3a]1a4
MEXaHUKH KOHCTPYKIIUI aBTOMOOWIICH H
TPaKTOPOB.

YMeTb:

MPUMEHSATH COBPEMEHHBIE CUCTEMBI
MPOrpaMMHUPOBAHUS IS pa3pabOTKH MPUKITATHBIX
MpOTpaMM aHaIH3a HAMPSHKEHHO
neOpMUPOBAHHOTO COCTOSTHUS JIeTanel 1 y3JI0B
ABTOMOOMJICH U TPAKTOPOB.

BJIA/IETh:

HABBIKAMH pealTU3alliy B BUC BHIYHCIUTEIBHBIX
[IporpaMM B OJJHOU M3 YHUBEPCAIbHBIX CPEJ
MPOTPAMMHUPOBAHUS MPHKIIAJHBIX aJITOPUTMOB U
METOJIOB pacueTa Ha MPOYHOCTh Y3JIOB, arperaTos U
CUCTEM aBTOMOOWJICH U TPAKTOPOB

CamocTosiTen
bHast pabora,
MeKIuY,
mabopaToOpHbI
e paboThI

YO,

ba30BbIil ypOBeHb:

- CIIOCOOCH npedcmasisims OmoebHble
KOHCMPYKMUBHblE dIEMEHMbL MAUUH (8
uacmHoOCmU - pam, Ky30608, demalell
Osueamenetl) 6 sude pacuemmuvix mooeneu
07151 NPUKIAOHBIX NPOSPAMM MEMOOd
KOHEUHbBIX /IeMEHNO08.

Bocnpon3BoIcTBO OIY4EHHBIX

3HAHUI B XOJI€ TEKYILEr0 KOHTPOJIS.
IloBBILICHHBIH YPOBEHD:

- CIIOCOOCH CAMOCTNOSIMENbHO

npeocmasisims OmoenbHble
KOHCMPYKMUBHbLE JJIEMEHMbL MAUUH (8
uacmHocmu - pam, Ky306086, demalell
Osueamernetl) 6 sude paciemmuvix mooeneu

07151 NPUKAAOHBIX NPOSPAMM MEmood
KOHEUHDBIX /IeMEeHMO8;

- CIIOCOOCH CamMoCmOosmenbHO UCHOb308AMb
cospemennoe npozpammuoe obecneyenue O
AHAU3A  HANPSAHCEHHO  0ehOPMUPOBAHHO2O
COCMOsIHUSL U NPOYHOCHU Oemanei U y3nos
Maun.

MPAKTUYECKOE NPUMEHEHUE IOJIYYEHHBIX
3HAHW B TMpOLECCE TMOArOTOBKH K

CCMHUHApaM, K BBICTYIIVICHHUIO C JOKJIAJI0M
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Tpunoxcenue 3
K pabouetl npozpamme

Ilepeuens oyenounvix cpedcme no oucyuniIune
«Coepemennbvle cpedcmea nPoOPpaAMMUPOSAHUA 8 3A0AUAX MEXAHUKU MPAHCHOPMHBIX

cpeocme»
HaumenoBanue [IpencraBnenue
Ne Kparkas XapaKkTepUCTUKa OLIEHOYHOT'O
OC | ouenouHoro cpesicTea OLICHOYHOI'O CpENCTBa
CpeACTBA B ®OC
CpencTBo KOHTPOJS, OPraHU30BAHHOE KAk
cnenuanbHas ~ Oecega  IEeIAaroruyeckoro
YcTHbIl orpoc | paboTHMKa ¢ oOydarolmuMmcs Ha TeMsl, | Borpocsl 10
1 |cobecemoBanme, |CBS3aHHBIE C HW3y4aeMOW IUCIMIUIMHON, | |TeMam/pasienam
(YO) paccuMTaHHOE Ha BBISICHEHHE 00beMa 3HAHUM | AMCLHUIUINHBI
oOyuJarolerocst 1o ONpeesIEcHHOMY pa3Jely,
Teme, npodiaeme  T.11.
CpeactBo  HpoOBEACHUS]  MPOMEKYTOUHOMH
aTTecTallud II0 pe3yNbTaTaM BBIIIOJHEHUS
. BCEX BHIOB Y4eOHOH paboTel B TeueHuu | [Ipumepsr
2 (;)wMeH ceMecTpa €  IPOCTAaBIECHHUEM  OLICHKH | 3K3aMEHAIMOHHBIX
«OTJINYHOY, «XOpOLLOY, | OUIETOB
«YZAOBIIETBOPUTEIIBHO» WIH «He
YJI0OBJIETBOPUTEILHO
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®axynsrer TPAHCIIOPTHBIN, xadenpa «{uHaMuKa, IPOYHOCTb MALINH U
CONPOTHUBIICHUE MATEPHAIIOBY

Huciuniraa — CoBpeMeHHbIe CPeICTBAa MPOrPaMMHUPOBAHMA B 3a1a4ax
MEXaHMKHM TPAHCIIOPTHBIX CPeICTB

Hanpagnenue -23.05.01. Ha3zeMHbIe TpaHCIIOPTHO-TEXHOJOTHYECKUE CPEJICTBA
(ypoBensb cnenmanutera) Cnenuanuzanus Ne 1 « ABTOMOOWIIA U TPAKTOPBD»,
npoduis: "ABTOMOOWIIN U TPAKTOPHI"

BonpochI 1151 KOHTPOJIS 3HAHUH (YCTHOTO OMPOCa) U MPOBEAEHHUsI IK3aMeHa

1. AkTyanbHbl€ 3a]a4d MEXAHUKU TPAHCIOPTHBIX CPEACTB, BOZHUKAKOLIUX
IIPU CO3JJaHUH HOBBIX KOHCTPYKIIMI MAIlVH.

2. BO3MOXHOCTM COBPEMEHHBIX CpPEICTB pPa3pabOTKM MPUKIATHBIX
IporpaMM JIJIsl pEUIEHU 3a7a4 MEXAHUKH KOHCTPYKIWNA TPAHCIIOPTHBIX CPEJICTB

3. BO3MOXHOCTH COBPEMEHHBIX CpEICTB pa3pabOTKU MPHUKIATHBIX
mporpaMm JUid peuieHusl 3ajad  aHajliu3a HanpsHKEeHHO-Ae()OpMUPOBAHHOIO
COCTOSIHUS JIETaJIel U y3JI0B aBTOMOOMIIEN U TPAKTOPOB

4. BO3MOXHOCTH COBPEMEHHBIX CpEACTB pa3pabOTKH MNPUKIAIHBIX
mporpamMm JUisl pelleHHs] 3aJad aHajdu3a TEPMUYECKOIO0 COCTOSHUM JeTaiell u
y3JI0B aBTOMOOUJIEN U TPAKTOPOB.

5. TenpeHuuu pa3BUTHS MPOTPAMMHOTO OOECHIEUEHHS ISl PElIeHUs 3a1ad
MEXaHUKH TPAHCIIOPTHBIX CPENICTB.

6. D dexTuBHBIE U TPOU3BOAUTEIBHBIE YUCIECHHBIX AITOPUTMOB

7. AndaBuTHO-1IM(POBBIE CUMBOJIBI SI3bIKA MTporpaMmMupoBanust C++

8. KitroueBble cnoBa si3bika rnporpammupoBanus C++

9. Unentuduxatops! sa3bika nporpammupoBanus C++

10. 3naku onepanuii si3pika nporpaMMupoBanust C++.

11. IIpocThie TUIIBI JAHHBIX

12. Yka3zarenu, MacCUBBI, CTPYKTYPHI.

13. Onncanue JaHHBIX B IPOTPaMMe.

14. Jlornueckue BbIpaKEHUs.

15. Jlornueckue onepanuu.

16. Apudpmernyeckue BoIpaxkeHus. ApudMeTHuecKre ornepanuu.

17. IlpuopuTeT BBITOIHEHUA OINEpPAUU NPHU BBIYUCICHUM 3HAYCHUS
BBIPAKEHUS.

18. IIpeobOpa3oBaHre TUIIOB TaHHBIX.

19. ba3zoBble onepaTopsl sA3bIKa porpaMmupoBanus C++.

20. Onepatopsl NprCBauBaHUs, IUKJA, YCIOBHbBIE, IEPEX0/1a, COCTABHBIE.

21. Ileperpy3ka onepaTopos.

22. Ucnionb3oBanue GHyHKITUN.

23. ®opmabHbIE TApaMETPHI.

24. OOMeH NaHHBIMH I10 3HAYEHUIO U MO CCHLIKE.

25. Bo3Bpaiaemslii mapameTp.

26. CnoxxHble TAIIBI JaHHBIX. Kiiacchl.
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27. Ctpyktypa kiacca. [Tonsitust o0bekTa kinacca.

28. [1lyOnuyHbIe U 3alllUIEHHbIE JIEMEHTHI Kiacca.

29. ba3zoBble U MPOU3BOIHBIE KJIACCHI.

30. Hacnenosanue. [leperpysxaembie pyHKIIHH.

31. UnTepoeiic cpenst mporpammuposanus MS Visual Studio.

32. Tlamenmu «OO0o3peBarenb pemnieHui», «llpencraBieHue KiaccoBy,
«Pecypcom.

33. CocoObl co31anusi 1 HACTPOUKH MPOEKTA.

34. Coznanue pecypcoB (IMAJOTOBBIX MaHEJEH, MmaHeled WHCTPYMEHTOB,
MEHI0, aKCEJIEPaTOPOB U Jp.) Ha OCHOBE 1IA0JIOHOB.

35. HcnonwszoBanue «Mactepa KiIaccoB» Jisd CO3JaHUS TEPEMEHHBIX,
GbyHKUUA, KI1accoB. B03MOKHOCTH BBITIOJIHEHHS OTIAJKU ITPOEKTA.

36. CTpyKkTypa KOHCOJIbHOM MPOTpaMMBI.

37. lupekTuBHI Mpenpolieccopa.

38. 'mobanbHOE M TOKAJIBHOE TIPEICTaBICHHE MaHHbIX. O0JacTH BUIUMOCTH
MEePEMEHHBIX.

39. CraTrueckoe ¥ TMHAMUYECKOE Pa3MEIlIeHNE JaHHbIX.

40. Oneparuu BBOJIa/BBIBOIA HA KOHCOJIb YIIPABIIECHUS, B (haill.

41. Ucnonb3oBanre UHTEP(HENUCHBIX 3JIEMEHTOB YIPABICHUS THUIA: KHOMKA,
OKHO pPelaKTUPOBAHMSI, TIEPEKITI0YATENh, CTUCKU, OCTYHOK U Jp.

42. Cozmanue 00OpaOOTYMKOB COOBITUH 3aJCHCTBOBAHUS DIIEMECHTOB
yIpPaBJICHHUS.

43. O030p cpeacts Oudbmmoreku MFC (MS VC++) mist cosmaHus
PUIOKEHUH rpaduueckuM UHTEpdEcoM.

44. Hactpoiika Buga rpaduyecKoro mpuioKeHusl.

45. CTpyKTypa NPUIOKEHUS «TOKYMEHT-TIPEACTABICHHE.

46. Pabora ¢ rpaduueckuMu HHCTPYMEHTAMH PUCOBAHUS OKHA: OOBEKTHI
KJIACCOB KHUCTb, I1€PO, OUTOBBIN MaccuB, IPU(T, PETUOH.

47. Co3gaHue SJIEMEHTOB YMPaBJICHUS: OCHOBHOE MEHIO U €r0 DJIEMEHTHI,
KOHTEKCTHOE MEHIO, TTaHelIb MHCTPYMEHTOB.

48. Hcnonb3oBaHWE TOPSYMX KIABHIN (aKCeIepaTOpPOB) MAJS YIpPaBICHUS
nporpammoil. 3agaHue nojacka3ok. Pabora co cTaTyCHOM CTPOKOM.

49, Co3nanue JIOYEPHUX OKOH u 0JIOKOB Jajora
(MOTaNIBHBIN/HEMOJABHBIN OJIOKHM AHaiora, 0JIOK hajiora co BKJIaJaKaMu).

50. O6mue 6510KM AMAIOTa: OTKPBITH (DA I YTCHUS, OTKPBITh (DA s
3amucH, BBIOOp 11BETA, BEIOOP MIpU(dTa TEKCTa, MeYaTh JOKYMEHTA U JIp.

51. 3anyck npunoxkeHui u3 nporpammel. Co3/1aHle TOTOKOB.

52. O630p cpeacTB MapaIeIPHOTO TPOTPAMMHUPOBAHKS HA OCHOBE CPEJICTB
MP1 OpenMP.

53. TumoBbie cXeMbI U MOJICTTN OPTaHU3AIUNH MMaPAUICTbHBIX BRIYUCICHUN B
MHOTOITPOLIECCOPHOI/MHOTOTIOTOKOBOM CUCTEME.
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[Tpumep 3K3aMeHaIIMOHHOTO OuieTa

MUHUCTEPCTBO HAYKU U BBICILET'O OBPA3OBAHMS POCCUMCKOMU ®EJEPALINA
OEJEPAJIBHOE 'OCYAAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEX/JIEHUE BBICIIEI'O
OBPA30BAHHNA

«MOCKOBCKHI HOHHTEXHEHECKHﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®axynsrer TPAHCITOPTHBIU, xadenpa «/uHaMuKa, IPOYHOCTS MALIHH H COMPOTHBICHHE
MaTEepUaIOB»
Jucuumnnuna — CoBpeMeHHbIE CPeCTBa MIPOrPaMMHUPOBAHUS B 3a7jauaX MEXaHUKU
TPAHCIIOPTHBIX CPEJICTB
Hamnpasnenue -23.05.01. HazeMHbIe TpaHCIOPTHO-TEXHOJIOTHUYECKUE CPEACTBA (YPOBEHb
cnenuanureTa) Crnenmanu3amms Ne 1 «ABTOMOOMIIN U TPAKTOPBI», TPOPHIIL: « ABTOMOOUIH 1
TPaTKOPBI»
Kypc 3, cemectp 6

3K3AMEHAIIMOHHBINA BUJIET Ne 23
1. Cratnueckoe U TUHAMUYECKOE Pa3MEIIEHUE JTaHHBIX.
2. Oneparopbl IpUCBaUBaHUS, ITUKJIA, YCIIOBHBIE, IEPEX0/IA, COCTABHBIE.

3. 3anaua.
Y TBepKIaeHO Ha 3acelaHuu Kaeapbl «  » 2020 ., [Tporokonm Ne

3aB. kadenpoii /A.A. CkBop11oB/
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