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1 O01IMe MoJI0KeHu

Pabouas nporpamma aucuumiuHbl «CpencTBa aBTOMATU3UPOBAHHBIX BBIYUCICHUID CO-
CTaBJieHA B COOTBETCTBUH C TpeOOBaHUAMU (eJepabHOTO TOCYAapPCTBEHHOTO 00pa3oBaTeIbHO-
ro CTaHJapTa, YTBEPKAECHHOIO NpHuKa3zoM MuHucrtepcTBa oOpazoBaHus U Hayku Poccuiickoit
Oenepannu Ne 1021 ot 14.08.2020, 1 ocHOBHOI TpodeccrnoHaIbHON 00pa30BaTEIbHONU IMPO-
rpamMMbl  noarotoBku «Kopabnectpoenue» mno HampasieHutro 26.03.02 Kopabnectpoenue,
OKEaHOTEXHHMKA U CUCTEMOTEXHUKA 00BEKTOB MOPCKON HHPPACTPYKTYPHI.

OcHoBaHue U1 ornpeaeiaeH s NpoPecCuOHANbHBIX KOMIIETEHIUN U MPAaKTUYECKOU Moj-
TOTOBKH:

- IIpodeccuonanphsiii crangapt 30.001 «Crneunaauct no NpoeKTUPOBAHUIO U KOHCTPYH-
poBaHMIO B cynoctpoeHun». O6oOmenHas TpynoBas ¢yHkuus: B. BeimosiHenue mnpoexTHo-
KOHCTPYKTOPCKOW JIOKYMEHTALlUU U MOATOTOBKA JOKYMEHTOB IPH TEXHUYECKOM COMPOBOKIE-
HUU IIPOU3BO/ICTBA CY/IOB, IUIABYYUX COOPYKEHH, alnaparoB U X COCTaBHbBIX YacTEH.

H32 OcHoBHBIE METOIBI MPOTPAMMHPOBAHHUS HHXCHEPHBIX PACUYETOB JUISA OTACITHHBIX
3JIEMEHTOB KOHCTPYKIIHMH, UCIIOJIb3yeMbl€ B 00JIaCTH CYJJOCTPOCHHUS

HVY2 BpmonHATE KOMIIBIOTEPHOE MOJEIMPOBAHUE, PACUETHl C HMCIOJB30BAaHUEM IIPO-
IPaMMHBIX CPEJICTB OOIIEro U CreluaIbHOrO Ha3HAYCHUS

3ama4n [IproOpereHre NpakTUYECKUX HABBIKOB PabOThI MO PEHICHUIO TPUBUAJIBHBIX

AUCIHILTAHEL 3anau matematuku B cpene MathCAD. [IpumeHeHne noydyeHHbIX 3HaHUN 110
ucnons3oBannio MathCAD k 3agadam kopabiaecTpoeHHs..

OcHoBHbIE OcHOBBI paboTel B cpene MathCAD.

paszaensl / TeMsl | [Joctpoenne rpadukos B cpeae MathCAD.

TMCIUTUTHHEI

Bekropa u marpuisl B cpene MathCAD.
Pemenue ypasuenuii B cpene MathCAD.
Uccnenoanue dynknuii B cpene MathCAD.
WuTtepnonsuus u perpeccus B cpeae MathCAD.
OcHoBbl nporpamMmupoBanus B cpege MathCAD.

2 IlepeyeHb IJIAHMPYEMBIX Pe3y/JbTATOB 00yUeHHs MO JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMBbIMH pe3yJibTaTaMu 00pa30BaTe/IbHOH MPOrpaMMbl

[Ipouecc wu3ydeHus pucuuIUIMHBL «CpeicTBa aBTOMATH3MPOBAHHBIX BBIYMCICHUID
HaIpaBJIeH Ha popMUpOBaHUE cieayoumx komnereHuud B coorBerctBun ¢ ®I'OC BO u oc-
HOBHOM 00pa3oBaTenbHON porpamMmoii (Tadnuma 1):

Tabnuna 1 — KoMmnerenuuu 1 niaaHupyeMble pe3yabTaTbl 00y4eHHs 110 JUCLUILIIUHE

Konx n HanmeHoBaHue WNHuKaTopel 1OCTHKEHUS [Inanupyemsle pe3ysbTaThl

KOMIICTCHIIUHN O6quHI/I$I 110 JUCHUIIJIMHE
O6menpodeccruonaabHbIE
OIIK-1 CrnocoGen | OIIK-1.1. 3HaeT OocHOBHBIE 3aKO- | 3HAET METOJbl MOACIUPOBAHUS,
HCII0JIb30BATh OCHOB- | HBI €CTCCTBCHHOHAYYHBIX OWCHH- | TCOPETUUYCCKOI0 U SKCIICPUMCH-
HBIE 3aKOHBbI €CTC- | INIMH, METOJbl MATCMATHUYCCKOI'0 | TAJIbHOI0 MCCJIICAOBAHUSA B IIPO-
CTBEHHOHAYYHBIX aHaIM3a U MOJICTHPOBAHHS, TEO- | (PECCHOHAIBHOW ACATEIBHOCTH

JACIUIUIMH B  IIPO-
(dbeccuoHnanpHOM  Jesi-
TCJIBHOCTHU, nmpume-
HATHP MCTOABI MATC-
MaTHYECKOTO

aHaIM3a ¥ MOJEIUPO-

PETUYECKOTO U IKCTICPUMEHTAIb-
HOTO HCceaoBaHus B mpodeccu-
OHAJILHOM JIEATEIIbHOCTH

OIIK-1.2. VYmMmeer pemarb CTaH-
JTapTHBIE TPOQECCHOHATBHBIC 3a-

Aaqu ¢ MPUMCHCHUCM OCHOBHBIX

YMeer pemarbs CTaHAAPTHBIE
npodeccuoHallbHble 3aJlaud  C
MPUMEHEHHEM METOJ0B MOJIe-
JTUPOBAHUS




BaHW, TCOpCTUIC-
CKOI'O M JKCIICPUMCH-
TaJIbHOI'O HCCJIEAOBA-
HUA

3aKOHOB €CTECTBCHHOHAYIHBIX
IUACIUIUINH, METOIOB MaTeMaTH-
YEeCKOT0 aHaJ3a M MOJICIIUPOBa-
HHUS

OIIK-1.3. Bnazmeer HaBbIKaMu
MaTeMaTHYECKOI0 aHajIu3a U MO-
JCITMPOBAHUS, TEOPETUYECKOTO H
AKCIIEPUMEHTAJILHOTO HCCIIeI0BA-
HHUS

BnaneeT HaBbIKaMH MOJCIINPO-
BaHHs, TCOPECTHYCCKOIO MU IBKC-
INEPUMCHTAJIBHOI0  MCCJICA0BaA-
HUA

OIIK-2 Cnocoben
MMOHUMATh PUHITUTIBI
paboThl COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJIOTUI u
WCI0JIb30BaTh UX IS
pelIeHus 3aja4
npoecCuoHATBHOU
NEeSTETHBHOCTH

OIIK-2.1. 3naer npuHUUIBI pabo-
ThI COBPEMEHHBIX MH()OpPMaIMOH-
HBIX TEXHOJOTHHA, MPUMEHSIEMBIX
B NpoQecCUOHANTbHON JESITeIbHO-
CTH

OIIK-2.2 VYmeer wucCHoJIb30BaTh
COBpEMEHHbIE HH(POPMAIIMOHHEIE
TEXHOJIOTUU JUIS PEIICHUs 3a/1ad

npodeCcCHOHANBHON  JesTeNhHO-
CcTH
OIIK-2.3 Bmageer HaBbIKaMu

MPUMEHEHHSI COBPEMEHHBIX HWH-
(hOopMaIMOHHBIX TEXHOJIOTUH ISt
perieHusi 3aaad MpogecCuoHaTb-
HOMU JIeATEIIbHOCTH

3HaeT OPUHLMIBI pabOThl CO-
BPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TPAMEHSEMBIX B
poeCCHOHANTBHOM JESITEIIbHO-
CTH

YMeeT ucCmosib30BaTh  COBpE-
MEHHBIE nH(OPMaLIMOHHbIE
TEXHOJIOTHUH IJId PCIICHUA 3aaa4
poeCCHOHANTBHOM JESITEIIbHO-
CTH

Brnaneer HaBbikKamMu mpUMeEHe-
HUS COBPEMEHHBIX MH(}OpMaIu-
OHHBIX TEXHOJIOTUH JUIsl pellle-
HUS 3a7a4 MpodecCuOHATbHON
NEeSTETHHOCTH

OIIK-3 Cnocoben
pa3zpabaTbiBaTh
AITOPUTMBI U
KOMIIBIOTCPHBIC
IIPOIPAMMBI,
MIPUTOAHBIE JUIS
MIPAKTHIECKOTO
IMPUMCHCHUA

OIIK-3.1 3HaeT OCHOBBHI ajiro-
PUTMHU3ALUN W TMPOTPAMMHUPOBA-
HUS  WHXCHEPHBIX  pPacyeToB
(YHKIIMOHATBHBIX HM KOHCTPYK-
THUBHBEIX Ka4eCTB OOBEKTOB OKe-
AHOTEXHUKHU

OIIK-3.2 VYmeer pa3pabarbiBaTh
QITOPUTMBI W KOMITBIOTCPHBIC
MPOrpPaMMBI,  TPUTOJTHBIC YIS
MPAKTUYECKOTO TPUMCHEHUS B
CyJIOCTPOUTEIILHON 00J1acTH
OIIK-3.3 BboImoiHsIET KOMIIBIO-
TEPHOE MOJICIIMPOBAHUE, PACUCTHI
C WCIOJB30BaHUEM pa3paboTaH-
HBIX QJITOPUTMOB W KOMIIBIOTEP-
HBIX [pOrpamMm, B TOM 4YHCIEe 00-
IEr0 M CHEIUaIbHOr0 Ha3Haue-
HUSA

3HaeT OCHOBHBIE METOJBI TIPO-
rpaMMHUpPOBAHUs  UHXEHEPHBIX
pacyeToB, HCIOJIb3yeMbIE€ B 00-
JIACTH CYHAOCTPOCHHS

YMmeer paspabaTeiBaTh —airo-
PUTMBI U KOMIIBIOTCPHBIC IIPO-
rpaMMBbl, IIPUTOJHBIE Ul INIPaK-
THYCCKOI'O IMMPUMCHCHUSA B CyJ10-
CTPOUTENILHON 00J1acTH

Crioco0OeH BBINOJIHATD PaCUETh
C WCIIOJIb30BaHUEM IPOTPaMM-
HBIX CPEJICTB OOIIEro M Crernu-
AIbHOTO Ha3HAYCHUS

3 MecTo AuCHHMILIMHBI (MOYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucuumuinaa «CpecTBa aBTOMAaTU3UPOBAHHBIX BBIYMCIEHUN» U3ydaeTcs Ha 1 Kypce BO

2 cemecTpe.

Jucnurmivaa BXOIUT B cocTaB Omoka 1 «Jluciuminael (MOIYH)» U OTHOCHTCS K 00s-

3aTEIbHOU YaCTH.




JIist OCBOGHUS IUCIUTUTUHBI HEOOXOIMMBI 3HAHUS, YMEHHSI M HaBBIKH, COPMHUPOBAHHBIC
Ha npeabaymux sranax gopmuposanust komnereHuuid OIIK-1, OIIK-2 u OIIK-3 B mpouecce
U3Y4EHHUs TUCHUIUIUH «MaTtemaTukay, « THpopMalmoHHbIE TEXHOJIOTUI.

3HaHUsA, YMEHUS U HaBBIKH, COOPMUPOBAHHBIC TIPH U3YUYEHUHU TUCHHUIUIMHBI «CpencTBa
ABTOMAaTHU3MPOBAHHBIX BBIUUCICHU», OyIyT BOCTPEOOBAHBI MPH HW3YYCHHUH IOCIEMYIOIINX
muciuiuine: «Matemaruka», «Teopetnueckas MexaHuka», «Pusnka», «ConpoTUBIEHHE Ma-
TEPUAJIOBY.

Jucnummaa «CpeacTBa aBTOMaTH3MPOBAHHBIX BBIUMCIICHUI» YaCTUYHO PEATU3yeTCs B
(dbopme TpaKTUIECKOW MOATOTOBKH. IIpakTHueckas MOArOTOBKA OPraHU3YeTCs] MyTeM BBINOJI-
HEHUs J1a00paTOpHBIX paboT U pacueTHO-TpaduuecKoi paboThI.

Jucnumummaa «CpecTBa aBTOMAaTH3HPOBAHHBIX BBIYMCICHUI» B paMKax BOCIUTATEIb-
HOM paboThl HaNpaB/ieHa HAa BOCIIUTAHUE YMEHUSI CAaMOCTOSTENIbHO MBICIUTh, PA3BUBAET TBOP-
YeCTBO U NMPO(HECCHOHATBHBIE YMEHUS.

4 O0beM TUCUMILUIUHBI (MOYJIs1) B 3a4€THBIX €IMHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYIO padoTy 00y4aroluxcs ¢
npenoaasarteseM (10 BUAAM YUeOHBIX 3aHATHII) 1 HA CAMOCTOSITEILHYIO padoTy
00y4aromuxcs

OO6mast TpynoeMKoCTh (00BEM) TUCIHUIUIMHBI COCTaBIISIET 3 3.€., 108 akaz. ydac.
Pacrnipenenenne o6beMa qUCHUILIMHBL (MOJYJIs1) IO BUJIaM y4eOHBIX 3aHSITHUN Mpe/ICTaB-

JIeHO B Tabue 2.

Tabauna 2 — O0beM AUCHUIUIMHBI (MOAYIIS) MO BUAAM Y4EOHBIX 3aHSTHI

Bcero akagemu-

O0BEM TUCIUATUTHHBI
YECKHUX YaCOB

OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 108
KonTakTHas aynuropHas pabota oOyuarouuxcs ¢ npemnojgaBaresneM (1o Bu- 48
JlaM y4eOHBbIX 3aHSATHI), BCETO

B ToMm uucne:

3aHSTHS JIEKLIMOHHOTO TUNA (JIEKUUU U UHbIE YueOHbIe 3aHATHSI, ITPEeIy-

CMaTpHUBAOIIKE MPEUMYIIECTBEHHYIO TIepenady yueOHoi nHhOopMaIiu me- 16
JAroru4eCcKUMH pabOTHUKAMM)

3aHSTHUSI CEMUHAPCKOTO TUIIA (CEMHHAPBI, TPAKTUUYECKUE 3aHIATUS, TPAKTH- 32
KyMBI, 1a00paTopHbIe pabOoThl, KOJUIOKBUYMbI U MHbIE aHAJIOTUYHBIE 3aHs-

THSI)

B TOM 4ucJie B (popme MPaKTHUECKON MOATOTOBKH 26

CamocrosTenbHas paboTa 00yJaronuxcsi 1 KOHTaKTHAasi paboTa, BKIFOUYalO-
11ast TPYNIoOBbIE KOHCYIbTAIIMN, WHINBUIYAIbHYIO pa00Ty 00y4JaromuXcs ¢
IpernojaBaTessiMU (B TOM YHMCIIe MHAUBUIyaJIbHbIE KOHCYJIbTAIMH); B3au- 60
MOJICHCTBUE B JIEKTPOHHON MHPOPMAIIMOHHO-00Pa30BaTEILHOM Cpe/ie By3a

[IpomexyTouHas aTTecTanus 00ydaromuxcsi — 3a4eT ¢ OLIEHKOM

5 Conep:xkanue TUCHMILTUHBI (MOYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jiesiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCTBa aKaJleMUYeCKHX YacoB M BH/I0B
y4eOHOi padoThl

Ta6muma 3 — CTpykTypa u coaep)aHue JUCIUTUTUHBI (MOTYIIs)

Bunpl yue6HO paboThI, BKIIIOUAsi CaMOCTOSI-
TETBHYIO Pab0Ty 00yUaIOIKUXCA U TPYI0EM-
KOCTb (B yacax)

HaumMeHoBaHue pa3aenos, TeM U COACpIKaHKE
marepuaa




KonrtakThas pabora
IpenojjaBaTelis ¢ 00y4aronMMucs
Jlekimun | Cemunap- | JlaGopa-
CKHUe TOpPHbIE CPC
(npaktu- | 3aHATUA
YECKHUe)
3aHATUS
Pa3nes 1 OcHoBbl padoTsl B cpene MathCAD
OcHoBbl pa6oTsl B cpene MathCAD. M3yuenue
Bo3moxHocTelt MathCAD 111 MaTeMaTH4eCKUX 1 2
pacyeToB.
Brimonnenue PI'P 6
N3ydyeHne TeopeTuyecKux pazJieioB JAUCLHUILIHI- 6
HBI
Paznea 2 Iloctpoenne rpadpuxon B cpene MathCAD
[Toctpoenue rpadukoB 3agaHHbIX (YHKIHUI B ) 4%
cpene MathCAD.
Brimonnenue PI'P 6
W3ydyeHue TeopeTuyecKux paszienoB AUCLUILII- 6
HBI
Pasnen 3 Bexktopa u marpunsi B cpene MathCAD
Bekropa u matpunpel B cpene MathCAD. 3ana-
HHUE BEKTOPOB M MATPHIL U BBITIOJTHEHUE IIEMEH- 1 2
TapHBIX JEUCTBUM C HUMH.
Brimonnenue PI'P 6
W3ydyeHne TeopeTuyecKux paszienoB AUCLUILIMI- 5
HBI
Pasjen 4 Pemienne ypaBHuenuii B cpeae MathCAD
Pemrenne 3amaHHBIX ypaBHEHHM B cpele > )
MathCAD.
Brimonnenue PI'P 6
N3ydyeHne TeopeTuyecKux paszienoB AUCLUILIHI- 5
HBI
Paznen S UccaenoBanune pynkumii B cpene MathCAD
HccnenoBanue 3anaHHBIX (QYHKUHMH B cpeje > 4%
MathCAD.
Brimonnenue PI'P 6
N3ydyeHne TeopeTUyecKux paszienoB AUCLUILII- 5
HBI
Pa3nes 6 JIuHeliHasi M cIUIaiiH HHTepHoOJIsALUs, perpeccusi B cpene MathCAD
[ToHsiTHE MHTEPHNOISAIUU U PETPECCHH. 4
I/IHTCpHOJ'Ifl*III/Iﬂ U  perpeccus B cpelne 6
MathCAD.
Paznen 7 IllporpammupoBanue B cpene MathCAD
[loHsiTHE anropuT™Ma 1 €ro OCHOBHBIE OJIOKH. 4
Hcnonb30oBaHNE OCHOBHBIX MHCTPYMEHTOB IIPO- *
x 12
rpamMmmupoBanus B cpeae MathCAD.
1Toro 16 32 60
10 JMCIHHILJIMHE

* peasinzyetcs B (hopMe MPAKTUIECKOM TOITOTOBKH
4




6 BxeayauTopHasi caMOCTOATEIbHAS padoTa 00yUYAIOIIMXCS 0 M CHUIITIHHE
(MoxyJ110)

[Ipyn mIaHupoOBaHWU CaAMOCTOSATEIBHOW PaOOTHI CTYIEHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIEIYIONIUM PACTIPEACIICHIEM YaCOB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuma 4):

Tabnuna 4 — PekoMmengyemMoe pacipeielieHle YacoB Ha CAMOCTOSATEIbHYIO paboTy

KoMnoHeHTBI caMoCTOSATEIbHOH PadoThI KosanuecTBo yacos
N3ydeHne TeopeTH4eCKUX pa3aesioB JUCIHUIIINHBI 40
[loaroToBka K 3aHATUSM CEMHHAPCKOTO THIA —
Iloaroroska u opopmnenue PI'P 20
60

7 OueHoYHbIe CPeICTBA AJs NPOBEJAEHUs TEKyIero KOHTPOJIs
U MPOMEKYTOYHOM aTTecTallii 00y4aloIMXcs N0 JMCHHUILIMHE (MO1YJI10)

@DOH/T OLIEHOYHBIX CPEICTB JUIsl MPOBEJIEHUS TEKYLIEro KOHTPOJISI yCIIEBAEMOCTH U MpO-
MEXYTOYHOM aTrTecTauuu npeacranieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBbHBIX 3aJaHUN WM HMHBIX MaTepHalioB, HEOOXOIUMBIX IS
OLICHUBAHUS PE3yJIbTaTOB OOy4YEHUs IO AUCUMILUIMHE (MOAYIIO), MPAKTHUKE XPaHUTCS Ha Ka-
benpe-pazpaboTunke B OyMa)KHOM U 3JIEKTPOHHOM BHU/IE.

8 VYueOHo-mMeToquyeckoe M HHGPOPMALMOHHOe ofOecneyeHHEe TUCUHHMILIHHBI
(MoayJis)

8.1 OcHoBHas JMTEpaTypa

1) Metonast Beruncnenuit B makere MathCAD : yueOnoe nmocodbue / . A. benapes [u ap.].
— HoBocubupck : HoBocuOupckuii rocynapcTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBINA YHUBEPCH-
tet (Cubctpun), 9bC ACB, 2013. — 169 c. — ISBN 978-5-7795-0659-5. — TekcT : 37IeKTpOHHBII
/I DOnexkrponHo-6ubnmmoreunas  cuctema [PR BOOKS :  [caiir]. —  URL:
https://www.iprbookshop.ru/68893.html (mara o6pamenus: 11.05.2021). — Pexxum gocryna: mms
ABTOPHU3HUP. TOJIB30BATEIICH.

2) Pemenue unxxenepunix 3aaa4 B nakere MathCAD : yuebnoe noco6ue / FO.E. Bocko-
ooiinukoB [u 1p.]. — HoBocubupck : HoBocuOupckuil rocynapCTBEHHBIH apXUTEKTYpPHO-
ctpoutenbubiii yauBepcutet (Cudctpun), 9bC ACB, 2013. — 121 ¢. — ISBN 978-5-7795-0641-
0. — Tekcr : anexkTpoHHBIH // DnekrponHo-OnbroTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/68838.html (mara o6pamenus: 11.05.2021). — Pexxum gocryna: mmst
ABTOPHU3HUP. MOJIb30BATEIICH.

3) Pakutun, B. W. PykoBoacTBo 1o Merogam BeruucieHuit u npuioxeanss MATHCAD :
yaebnoe nocobue / B. . Pakutun. - Mocksa : ®U3MATIIUT, 2005. - 264 c. - ISBN 5-9221-
0636-8. - Tekcr : anekTponnsiid. - URL: https://znanium.com/catalog/product/410759 (mara 06-
pamenust: 11.05.2021). — Pexxum gocTyna: 1Mo moarnucke.

8.2 /lomosiHuTe/IbHASA JJUTEPATypa

1) dpsikonoB B.I1. Mathcad 8-12 nns crynenToB / JIpsikonoB B.I1.. — Mocksa : COJIOH-
I[TPECC, 2005. — 632 c¢. — ISBN 5-98003-212-6. — TekcT : 3J€KTpOHHBIN // DIEKTPOHHO-
oubnuoteuynas cuctema [PR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/20845.html
(mara ob6pamenus: 11.05.2021). — Pexxum gocrtyma: ajis aBTOPU3HP. TOJIH30BATENICH.
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2) Huxonenko, B. A. MaremaTtndeckoe MOJEIHUPOBAHUE TEXHOJIOTUUECKHUX MPOIIECCOB :
mozenupoBanue B cpeae MathCAD : npaktukym / B. A. Hukonenko ; noa. pen. I'. JI. Ky3neno-
Ba. - Mockea : HJ MHUCuC, 2001. - 48 c. - Tekcr : osnexkrponnsii. - URL:
https://znanium.com/catalog/product/1231410 (mata o6pamenus: 11.05.2021). — Pexxum mocty-
ma: 1o TOAIHUCKE.

3) Edumona, U.}O. KomnbroTepHoe MOAETMPOBAHUE : METOJMYECKHE PEKOMEHAALUU /
N.1O. E¢pumosna, T.H BapponomeeBa. —3-e uzn., crep. — Mocksa : ®JIMHTA, 2019. — 67 c. -
ISBN 978-5-9765-2039-4. - Tekct : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1065535 (mara o6pamenus: 09.12.2021). — Pexxum mocty-
ma: 1o TOAIHUCKE.

8.3 Meroauyeckue yKa3zaHus Uil CTYICHTOB 110 OCBOECHUIO JUCUMILJIMHBI

1) OcnoBbl pabotsl B cpene MathCAD: Meronuveckue yka3zaHus K JIaDOpaTOpHOM pa-
6ore /Coct. 10.C. UBanoB. — Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2016 —
12 c.

2) Ilocrpoenue rpaduxkoB B cpene MathCad: Meroauueckue ykazanus Kk Jsabo-
patoproii pabore /Coct. FO.C. HBanoB. — Komcomoinbck-Ha-Amype: OI'BOY BIIO
«KHAI'TY», 2016 — 11 c.

3) Bexropa u matpunsl B cpene MathCad: Meroandeckue ykaszaHusi K JiabopaTopHOI
pabore /Cocr. FO.C. MBanoB. — Komcomonnck-Ha-Amype: ®I'bOY BIIO «KHAI'TY», 2016
-8c.

4) Pemenue ypaBHeHuil B cpege MathCad: Meroauueckue ykasaHuss K Ja-
6opatopuori padore /Cocrt. 10.C. HBanoB. — Komcomonnck-Ha-Amype: OI'BOY BIIO
«KHAI'TY», 2016 — 13 c.

5) HccnenoBanmne ¢ynkmuit B cpene MathCad: Meronnueckue ykazaHusi K Jj1abo-
patoproii pabore /Coct. FO.C. HBanoB. — Komcomoinbck-Ha-Amype: OI'BOY BIIO
«KHAI'TY», 2016 — 14 c.

6) Pabora B MathCAD: 3amanusi K J1abOpaToOpHBIM paboTaM M pacdeTHO-rpaduuecKoit
pabore: Metonuueckue ykazanus / Coct. FO.I'. EropoBa. — Komcomonnck-na-Amype, ®I'6OY
BO «KHAI'Y», 2021.

8.4 CoBpemenHnble mnpodeccHoHAIbLHbIE 0a3bl JAHHBIX H HH(OPMALMOHHBbIE
CIPaBOYHbIE CUCTEMbI, HCIOJIb3yeMble NMPH OCYLIECTBIEHUN 00pa30BaTEIbHOI0
npouecca no JAUCHUIIINHE

1) Dnexrponno-o6ubnuoreunas cucrema ZNANIUM.COM. [lorosop EII 44 Ne 4378 »0c¢
HK3 21 12727000769270301000100046311244 ot 13 anpens 2021 r.

2) OnexrpoHHO-0mbMMoTeuHas cucrema [IPRbooks. Jluniensnonnsiii torosop Ne EI144 No
44/4 Ha ipeAOCTaBICHUE OCTYNA K AIEKTPOHHO-OmbmmoTedHout cucreme IPRbooks K3 21 1
272700076927030100100100036311244 ot 05 despamns 2021 r.

3) Dnexrponno-oubmuoTeynas cucreMa eLIBRARY.RU. Jlorosop Ne EIT 44 No 004/13
Ha OKa3aHHe yCayr Jocrymna K 3IIEKTPOHHBIM WA3TaHUSAM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 .

8.5 Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIIUMOHHOMI ceTn
«/HTEepHET», HEO0OXOAMMBIX IJISI OCBOCHUS IMCIUIINHBI (MO1YJIf)

1) MathCAD. Koucniekr nekmuit (https://www.mathcad.com/ru).

2) Pabora B MathCAD 15
(https://portal.tpu.ru/SHARED/s/STO/Method/Tab4/%D0%9D%D0%BE%D0%B2%D0%B8%
D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9%20%D0%95.%D0%90.%
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20-
%20%D0%A0%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%D0%B2%20MathCAD.p
df).

3) Kak pabotaer MathCAD. (https://csri.ru/rabota/kak-rabotat-matkad-illyustrirovannyj-
samouchitel-po-mathcad-11-nachinaem-rabotu-znakomstvo-s-mathcad-stranica-4-samouchiteli-
po-matematicheskim-paketam.html).

8.6 JluueH3MOHHOE MPOrpaMMHoOe odecnevyeHne, HCIoJIb3yeMoe MpHu
OCYILIIeCTBJIEHHMH 00pPa30BaTeJIbHOI0 MPoLecca Mo AUCIHUNINHE

Tabnuna 5 — [lepedeHpb UCIOJIB3YEMOTO NPOrPaMMHOI0 00eCTIeYeHMs

Haunmenosanue I10 PexBu3uThI
Mathcad Education Jlorosop Ne 106-AD120 ot 27.11.2012
OpenOftice CBoOo1Has TUIIEH3US], YCIOBUS UCIOJIB30BaHUS IO CChLIKE:
https://www.openoffice.org/license.html

9 OpraHu3anMOHHO-NEIArOrH4YecKre yCI0BUs

Opranu3zanusi 00pa30BaTEIHHOTO MPOIECCa PErIAMEHTHPYETCS] Y4eOHBIM TIJIAHOM M pac-
MMCaHUuEeM Yy4yeOHbIX 3aHATUH. fI3bIKk oOyueHus (mpenojaBaHusi) — pycckuid. [lis Bcex BHIOB
ayJUTOPHBIX 3aHATHI aKaJIeMUYECKUI 9aC YCTAHABIMBACTCS MPOIODKUTEILHOCTBIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOEH MHAMBHAYaIbHON 00pa30BaTENbHON TPAaeKTOpUU OOydaro-
[IMIACS UMEET TPABO Ha Tepe3adyeT COOTBETCTBYIOIINX JUCIHUILINH U TPO(PECCHOHATBHBIX MOJIY-
Jiel, OCBOCHHBIX B MPOIIECCE MPEIIECTBYIOMIETO 00yUeHUs, KOTOPbI 0CBOOOXKIaeT 00ydarole-
rocsi OT HEOOXOJUMOCTH UX MIOBTOPHOTO OCBOCHHUSI.

9.1 O0pa3oBaresibHbIE TEXHOJIOTHU

VY4eOHbIi mpoliece Mpu NPenojgaBaHUK Kypca OCHOBBIBAETCSI Ha HCIIOJIb30BAHUU TpaJli-
IIUOHHBIX, MTHHOBAIIMOHHBIX N I/IH(bOpMaHI/IOHHBIX O6p330BaT€J'II>HI>IX TEXHOJIOTHH. TpaI[I/IIII/IOH-
HBIC O6pa3OBaTCJ'II>HBI€ TEXHOJIOTUU IMPCACTABJICHBI JICKIUAMA U CEMHUHAPCKUMU (npaKTqucm-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6paBOBaT€J'ILHI>I€ TEXHOJIOTHHU HCIIOJIB3YIOTCA B BUAC IIHUPO-
KOI'O MPUMEHEHUS] aKTUBHBIX U UHTEPAKTUBHBIX (OpM npoBeaeHus 3aHsaThid. MHpopmanmoHHbie
00pa3zoBaTe/IbHBIC TEXHOJIOTHH PEaTU3YIOTCSd MYTeM AaKTHUBHU3AIUU CAaMOCTOSATEIBHON PabOTHI
CTYJIEHTOB B HH(GOPMAIIMOHHON 00pa30BaTeIbHON Cpeie.

9.2 3aHATHA JeKIMOHHOI0 THIIA

JlexumoHHBIA Kypc MpenrnoaraeT CUCTEMAaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIPO-
COB y4e€OHOTO IUIaHa.

Ha niepBoii nekuuu jiekTop 00s3aH NpeaynpeIuTh CTYIEHTOB, IPUMEHUTENBHO K KAKOMY
6a30BoMy yueOHUKY (ydeOHUKaM, yueOHbIM [TOCOOHUSAM) OyIeT IPOUYUTAH KypC.

JlexumoHHBIA Kypc JOJDKEH JaBaThb HAUOOJIbIIMN 00beM MHpOpMALMU U 00ecreynBaTh
6osee riy0OKOe MOHMMaHUE Y4eOHBIX BOIPOCOB MPU 3HAYUTEIBLHO MEHBIIEH 3aTpaTe BpEMEHH,
4eM 3TO TpeOyeTcsl OONBIINHCTBY CTYJEHTOB Ha CaMOCTOSITEIbHOE U3yYEHUE MaTepHaa.

9.3 3aHAAITUSI CEMMHAPCKOI0 THUIIA

CemuHapCcKue 3aHATHUS MPEICTABISIIOT COO0H ACTATM3ALUIO JIEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuaa, MPOBOISATCS B LENSIX 3aKPEIUICHUS Kypca W OXBATHIBAIOT BCE OCHOBHBIC Pa3JICIbI.

OcHoBHOH (hopMOI MPOBEACHUS CEMUHAPOB ABISETCS 00CYXAeHHE Haubosee npoodaem-
HBIX W CJIOKHBIX BOMPOCOB MO OTACIIBHBIM TE€MaM, a TakKe pa300p MPUMEpPOB U CUTYyalluid B
ayIUTOPHBIX YyclIoBUsX. B 00s3aHHOCTH mpernonaBaressi BXOAAT: OKa3aHUE METOAMYECKOM Io-
MOIIXU U KOHCYJIBbTUPOBAHUC CTYACHTOB I10 COOTBECTCTBYIOIIIUM TEMaM KypcCa.

AXTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OOCHHUBACTCA IO CIICAYIOIIUM KPUTCPUAM:
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* OTBETHI Ha BOIIPOCHI, IIPEUIaraeMble IPETo1aBaTeeM;

* Y4aCTHE B IUCKYCCHSIX;

- BBIIIOJIHEHHUE MIPOEKTHBIX M UHBIX 3aJJaHUN;

- ACCUCTUPOBAHUE IIPENIOIABATEIIIO B IPOBEICHNUHN 3aHATUH.

OTBeT 10KEH OBbITh APryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKATh
CCBUIKM Ha UCTOYHHUKH.

Jloknaasl ¥ ONIIOHUPOBAHHUE JOKIJIAJOB IPOBEPSIOT CTENEHb BIJIAJICHUS TEOPETUYECKUM
MaTepuaIoM, a TAK)KE€ KOPPEKTHOCTb U CTPOrOCTh PACCYKICHUM.

OneHuBaHue 3aJaHUN, BBINOJIHEHHBIX HA CEMHUHAPCKOM 3aHSATHH, BXOJIUT B HAKOILJICH-
HYIO OLICHKY.

9.4 CamocToniTe/IbHAS pa00oTa 00yYAKOIIUXCS M0 TUCHHUILIHHE (MOTYJIIO0)

CamocrosTenbHas paboTa CTYAEHTOB — 3TO IPOLIECC aKTUBHOTO, LIEJIECHAIPABICHHOTO
PUOOpPETEHUsl CTYJEHTOM HOBBIX 3HAHUW, yMEHUN 0€3 HElOCPEICTBEHHOIO ydacTus Ipernoja-
BaTeNsl, XapaKTEepPU3YIOLIUNCA MPEIMETHONW HAINpPaBJIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OLIEHKOH pe3ynbTaTOB AEATEIbHOCTU 00Y4aIOLIEroCs.

[enu camocTosITeIbHONM pabOTHI:

- CUCTEMAaTH3alus U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUYECKUX 3HAHUM U ITPAKTHUYECKHUX
YMEHUU CTY/IECHTOB;

+ yriryOJieHue ¥ paclIMpeHre TEOPETUYECKUX 3HAHUI;

- (hopMHUpOBaHHE YMEHHUI MCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTALUIO,
CHELUAJIBHYIO JIUTEPATYPY;

* Pa3BUTHUE MMO3HABATENBHBIX CIIOCOOHOCTEH, AKTUBHOCTU CTY/IEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSTEIILHOCTH MBIIIJICHUS, TBOPYECKON MHUIIMATUBBI, CIOCOOHO-
CTEH K CAMOPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPEAIIN3ALINH;

* Pa3BUTHE MCCIIEIOBATEIBCKUX YMEHUH U aKaJJIEMUYECKUX HAaBBIKOB.

CamocTrosTenbHas padoTa MOKET OCYLIECTBIISATHCS UHIMBUYaIbHO WU TPYNIaMH CTY-
JICHTOB B 3aBUCUMOCTH OT LI€JI1, 00beMa, YPOBHS CI0XKHOCTH, KOHKPETHOM TEMaTUKH.

TexHOoJI0rus OpraHu3aluy CaMOCTOSATEIBHOW pabOThl CTYI€HTOB BKJIFOYAET HCIOJIb30Ba-
HUe UHOPMALMOHHBIX U MAaTEPUATIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTposnb pe3ynpTaToB BHEAyAMTOPHOW CaMOCTOSITENIbHOM pabOThl CTYAEHTOB MOKET
MIPOXOJIUTh B TUCbMEHHOM, YCTHOM WM CMeLIaHHOU (opMme.

CryneHThl JOKHBI HOJIXOIUTh K CaMOCTOATEIbHOHW paboTe KaKk K HauBaKHEHIIEMY
CPEICTBY 3aKpeIICHUsI U Pa3BUTHS TEOPETUUECKUX 3HAHUMU, BbIPAaOOTKE €IMHCTBA B3TJISAJ0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUS ONPEICICHHBIX HABBIKOB U MCIOJIb30BaHUs Mpodec-
CHOHAJIIBHOW JIMTEPATYPBHI.

9.5 MeToauyeckue yKazaHUus s 00yUAIOIIUXCS 10 OCBOEHHIO TUCIUNIMHBI

[Ipy u3yyeHUH IUCHUIUIMHBI OOy4alOUIMMCS 11eJ1eCO00pa3HO BBINOJIHATH CIIEAYIOLINE
PEKOMEHAALINHU:

1. 3yueHnue yueOHOM TUCIUIUIMHBI JOJDKHO BECTUCh CUCTEMATUYECKHU.

2. Ilocne n3zyueHus: Kakoro-i1u0o paszzena no y4eOHMKY MWJIM KOHCIEKTHBIM MaTepHualiaM
PEKOMEHAYETCSI 110 MaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OIPEEIICHNUS, TIOHATUS pa3Jie-
na.

3. Oco60e BHUMaHUE CIIEYET yIEIUTh BBIMOIHEHUIO OTYETOB [0 MPAKTUYECKUM 3aHSTH-
SIM U MHJUBUAYaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSITENIbHYIO paloTy.

4. Bcs TemaTHKa BOIPOCOB, U3y4ae€MbIX CaMOCTOSITENBHO, 337a€TCA Ha JICKIUAX MPEro-
nasatenieM. MM e aroTcs UCTOYHUKU (B MEPBYIO OYepe/b BHOBb M3JaHHbIE B IEPUOIUUYECKON
Hay4yHOU uTeparype) Juist 0osiee JeTaJbHOTO IOHUMAHUS BOIIPOCOB, O3BYYEHHBIX Ha JICKIUU.

[Ipu camocTosITENBHOM MPOPAOOTKE Kypca 00yUarOIIUECs JOJKHBI:

* IpOCMaTpUBaTh OCHOBHBIE OIPeIEICHUS U (PaKThI;
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* IOBTOPUTH 3aKOHCIEKTUPOBAHHBIM HA JIEKIMOHHOM 3aHSTUM MaTepuaj U JIONOJHUTh
€ro ¢ y4eTOM PEKOMEHJI0OBAaHHOM M0 JaHHOM TEME JIUTEPaTyphl;

* U3YYUTh PEKOMEHJ0BAHHYIO JINTEPATYPY, COCTABIATH T€3UCHI, AHHOTALIUM U KOHCIIEKThI
Han0o0Jee BaXKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBITIOJIHSTD 3a/laHUsl, aHAJIOTUYHbIE TPE/UIaraeMbIM Ha 3aHATHUSX;

* MCIOJIb30BAaTh JJIsl CAMOIIPOBEPKH MaTepHalibl (POHAA OLEHOYHBIX CPE/CTB.

1. Metoauyeckue ykazaHusi Ipu padoTe HaJl KOHCIIEKTOM JIEKIIUH

B xoze nexkuuoHHBIX 3aHATUNH HEOOXOJIMMO BECTH KOHCIIEKTHPOBAaHHE y4eOHOIro mare-
puana. OOpamiaTh BHUMaHuE Ha KaTeropuu, GOpMyIHMPOBKH, PACKPHIBAIOIINE COAEPKAHUE TEX
WM UHBIX SIBJICHUI U MPOLECCOB, HAyYHbIE BHIBOJIbI U MPAKTUUYECKHE PEKOMEHIAIUH, TTOJI0KH-
TEJIbHBIA OMBIT B OPATOPCKOM HCKyccTBe. JKesaTeabHO OCTaBUTh B pabOUYMX KOHCIIEKTax IOJs,
Ha KOTOPBIX JeNIaTh MOMETKU U3 PEKOMEHA0BAHHOM JINTEPATYPHI, TOMOJIHSIOLIME MaTepra Mpo-
CIIYILIaHHOM JIEKI[UH, a TaK)K€ MOJUEPKUBAIOLINE 0COOYI0 BaXKHOCTh T€X WJIM MHBIX TEOpETUYe-
CKUX IMOJIOXKEHUI. 3a/1aBaTh MPernoaBaTell0 YTOUHSIOIINE BOMIPOCHI C LENbI0 YSICHEHUS Teope-
THYECKHX ITOJI0KEHHUH, pa3pelIeHus] CHOPHBIX CUTyaluH.

2. Metoauyeckue yKa3aHus 110 CaMOCTOSITeIbHON padoTe HaJ U3y4aeMbIM MaTepHu-
aJIOM M NIPH NOAT0TOBKE K MPAKTHYECKHM 3aHATHAM

Hauunats Hajo ¢ u3ydeHusi peKOMEHI0BaHHOU JauTepaTypbl. Heo0Xo1MumMo NOMHUTE, 4TO
Ha JIEKUHUU OOBIYHO paccMaTpUBaeTCs HE BECh MarepHall, a TOJbKO ero yactb. OcTajibHas ero
4acTh BOCIIOJHSETCS B IIPOLIECCE CaMOCTOSTENbHOM paboThl. B cBsizu ¢ 3TUM paboTa ¢ peKOMeH-
JOBaHHOM JUTEepaTypoi oOs3arenbHa. Oco0oe BHUMaHUE IPU 3TOM HEOOXOIUMO OOpaTUTh Ha
COJIep’)KaHWE OCHOBHBIX IOJIOXXEHUN U BBIBOJOB, OOBSCHEHUE SIBICHUH U (PaKTOB, ySACHEHUE
MPAKTUYECKOrO MPUIIOKEHUSI paccMaTpUBaeMbIX TEOPETHUYECKUX BOMpocoB. B mporecce 3Toit
paboThl HEOOXOJUMO CTPEMUTHLCS MOHATh U 3aIIOMHUTH OCHOBHBIE IOJIOXKEHHSI paccMaTpuBae-
MOT0 MaTepualla, IpuMepbl, MOSICHAIOIINE €ro, a TaKkKe pa300paThCsi B WIUTFOCTPATUBHOM MaTe-
puaie.

10 Onucanue MaTepuaIbHO-TeXHHYECKOr0 o0ecneyeHnsi, He0OX0AMMOT0 Il
ocyuiecTBIeHUsI 00pa30BaTEIbHOI0 NPoOLecca 0 JMCHUILINHE (MOYJII0)

10.1 YuyeOHo-s12a00paTopHOe 000pya0BaHHE

Tabmuma 6 — [lepeyens o0opymaoBaHus JadbopaTopuun

HanmenoBanue aynuropun
Aynutopus Ucnonszyemoe obopyaoBanue
(;1aboparopun)
228/3 BoruncnurensHas naboparopust [IepcoHanbHBIE KOMIIBIOTEPHI

10.2 Texuuyeckue U 3J1EKTPOHHbIE CPEACTBA 00y4YeHUSA

JlaGopaTopHble 3aHATHS

Jlig nabopaTopHBIX 3aHATUN HCHOJB3YyeTcs ayAauTopus 228/3, ocHalleHHas NepCOHalb-
HBIMU KOMITHIOTEpPaMHU.

CamocrosiTesibHas paboTa

[Tomemenus st caMOCTOSTENIBHON PabOThI OCHAIEHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MOYKHOCTBIO TTOAKIIIOUCHUS K ceTH «HTepHeT» U TOCTYIIOM K 3JIEKTPOHHOW WH(OPMAIIMOHHO-
obpasoBartenbHol cpene KHAI'Y:

- yntaabHeId 3a71 HTh KHAT'Y;

- KOMITBIOTEpHBIE Ki1acchl (aya.228, kopm.3).

11 UHble cBeaeHus




MeToanueckue PE€KOMEHIAUHA 110 Oﬁy‘IEHI/IIO JIUII ¢ OrpPAHUYEHHBIMUA BO3MOZKHO-
CTAMMU 310POBbA 1 UHBAJINI0OB

OcBoeHMe NUCHUIUIMHBI O0Yy4YaloIUMUCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBBS
MOXXET OBITh OPraHU30BaHO KAaK COBMECTHO C JPYTMMM OOYYalOIIMMHUCA, TaK U B OTIEIbHBIX
rpynmnax. [Ipennonararorcs cenuanbHble YCIOBUS AJIS OTy4eHUs 00pa3oBaHMs 00yJaroluMHU-
Csl C OrPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSL.

[Ipodeccopcko-nenarornuyeckuii CoCTaB 3HAKOMUTCS C TICUXOJIOTO-(pU3U0TIOTUYECKUMHU
OCOOEHHOCTSIMU O0YyYaroIMUXCs MHBAIMJIOB U JIMIl C OFPAHUYEHHBIMU BO3MOYKHOCTSIMU 3]I0PO-
Bbsl, MHAMBU]IyaJIbHBIMH IpOTpaMMaMu peaOuiIuTaluyd UHBAIUIOB (Mpu Hanuuuu). Ilpu Heob-
XOJUMOCTH OCYILECTBISETCS JOMOJIHUTEIbHAS MOJJIEP’KKa MPernojaBaHusl ThIOTOpaMH, IICHXO-
JIOTaMU, COLMATbHBIMU PaOOTHUKAMHU, TPOLIEAIIUMH OATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHAausIMu MuHoOpHayku PD (yTB. 8 amperns
2014 r. N AK-44/05BH) B Kypce MpeArojaraercs HCIO0JIb30BaTh COLMAIbHO-aKTHBHBIE U pe-
(brexcuBHBIE METOABI O0YyUEHHUS, TEXHOJIOTUU COLMOKYJIBTYPHON peadMINTAIINH C [IEeJIbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJIEHUU MOJHOLEHHBIX MEXIMUYHOCTHBIX OTHOILIEHUN C JPYTUMHU CTYAEH-
TaMH, CO3JJaHUN KOM(OPTHOTO TICUXOJOTUUECKOTO KJIMMaTa B CTyAeH4YecKou rpymre. [logdop u
pa3paboTka yueOHBIX MaTepUaOB MPOU3BOIATCS C YUETOM IPENOCTABIIEHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayaualibHOM, BU3yaJlbHOM, C HCIIOJb30BAHMEM CIELUUAIbHBIX TEXHUYECKUX
CPEICTB U UHPOPMALIMOHHBIX CUCTEM.

OcBoenue aucuuruinebl jgunamMu ¢ OB3 ocymiecTBiseTcsl ¢ UCHOIb30BaHUEM CPEICTB
oOyueHusi 00ILero U CrenruaIbHOro Ha3HAueHUs (IEPCOHATbHOIO U KOJUIEKTUBHOTO MCIIOJIb30-
BaHUs). MarepuanbHO-TEXHUYECKOE OOecreueHne NpeycMaTpuBaeT NpUCIIOCOOICHUE ayIuTo-
puii k Hyxaam aun ¢ OB3.

dopma npoBeAeHUs aTTECTAllMK JUIsl CTYACHTOB-MHBAIM/IOB YCTAHABIMBACTCS C YUETOM
WHIMBHUAYyAIbHBIX MIcUX0(u3nueckux ocodennocteit. /s crynentoB ¢ OB3 npenycmarpuBaer-
cs jocTynHas (opmMa MpeoCTaBICHU 3a/JaHU OLEHOUHBIX CPEJCTB, & UMEHHO!

* B TIEYaTHOW WM DJIEKTPOHHOM ¢dopMe (I JUL C HapYyLUIEHUSMH OIOPHO-
JIBUTATEILHOTO amnmapara);

* B [Ie4aTHOM (hopMe WM IEKTPOHHOHN (opMe C YBETUUEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (17151 JIULI C HAPYLIEHUSIMU CITyXa, PeYH, 3pEHHUs);

* METOJIOM YTEHUS aCCUCTEHTOM 3a/laHus BCIYX (VIS JIUL C HAPYUICHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCA BPEMs Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOIPOCHI. [/l TaKMX CTYJIEHTOB IpeaycMaTpuUBaeTcs NOCTylHas ¢popMa MperocTaB-
JIEHUS! OTBETOB Ha 33/1aHUA, @ UMEHHO:

* IMCbMEHHO Ha Oymare uiu HabOpOM OTBETOB Ha KOMIMBIOTEPE (IS JIUI C HAPYIICHHUS-
MU CIIyXa, peun);

* BBIOOPOM OTBETa U3 BO3MO’KHBIX BAPUAHTOB C UCIOJIb30BAaHUEM YCIYT aCCUCTEHTA (1S
JIUI] C HapyUICHUSIMU OIIOPHO-/IBUraTENILHOTO ariapara);

* YCTHO (JUIsl JIUL] C HApYLIEHUSIMH 3PEHMSI, OTIOPHO-/IBUTaTEIbHOIO annapara).

[Ipu HeoOxoauMOCTH 17151 00YYAIOIIUXCS ¢ MHBAJIMAHOCTHIO IPOLIEAYpa OLIEHUBAHUSI Pe-
3yJlbTaTOB OOYyYEHUSI MOKET IPOBOJAUTHCSA B HECKOJIBKO ITAIOB.
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[Ipunoxenue 1

®OH/1 OHEHOYHBIX CPEJICTB!
IO ITMCIIMIIJINHE

Cpe)ICTBa ABTOMATU3HPOBAHHBIX BbIY HCJICHUH

i HampaBnenne noAroToBKu 1 26.03.02 KopabnecmpoeHue, okeaHOmexHuka 5
e | U CUCTEMOMEXHUKA 00BEKMOE MOPCKOLL UHGpacmpykmypbl |
' HampaBneHHOCTH (TIpOhWITH) . Kopabrecmpoenue 5
| 00pasoBaTeNbHON IpOrpaMMeL | i
KBannukamys BbIIYyCKHUKA | OaKanaep
['ox Havama moAroTOBKU 2021 |
(no ywebromy maamy)
+ dopma 00yueHus | OuHasl
. Texnonorus oOy4eHus | MpaouyuonHas '
Kypc Cemectp TpynoeMKoCTb, 3.€.
1 2 3
Bun npomexyTouHot artectaiiun ObecrnieunBaroliee MoapasaeacHue
3auem c oyenkou Kagpeopa IIM - [Ipuxnaonas mamemamuxa

' B 1aHHOM TIPHIIOKEHHH MPEACTABIICHBI TUTIOBBIC OIIEHOYHBIC CpencTBa. [T0THBIN KOMILIEKT
OLICHOYHBIX CPEJICTB, BKJIIOYAIOLIUI BCE BApUaHTHI 3a/laHUH (T€CTOB, KOHTPOJBHBIX paboT U Jp.),
npeiaraéMbix o0ydaronemMycsi, XpaHuTcs Ha kadeape B OyMakKHOM U AJIEKTPOHHOM BUJIE.
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1 IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs 1O AUCUMILIMHE (MOIY.I10),
COOTHECEHHBIX C IUIAHUPYEeMbIMH pe3yJibTaTaMi 00pa30BaTe/IbHON MPOrpaMMbl

Tabnuna 1 — KoMmnereHuuu 1 niaaHupyeMble pe3yabTaTbl OOydeHHsI 10 JUCIUILIINHE

Kona n HaumenoBanue

Nuaukatopel JOCTUKEHUS

[Inanupyemsle pe3ysbTaThl

KOMIICTCHIIUHN O6quHI/I$I 110 JUCHUIIJIMHE
Ob6menpodeccrnonanpHbIE
OIlIK-1 CrnocoGen | OIIK-1.1. 3HaeT OocHOBHBIE 3aKO- | 3HAET METOJbl MOJACIUPOBAHUS,
HCIIOJIB30BATh OCHOB- | HBI €CTCCTBCHHOHAYYHBIX OWCHH- | TCOPETUUYCCKOI0 U SKCIICPUMCH-
HBIE 3aKOHBbI €CTC- | INIMH, METOJbl MATCMATHUYCCKOI'0 | TAJIbHOI0 HMCCIICAOBAHUSA B IIPO-
CTBEHHOHAYYHBIX aHaIM3a W MOJICTHPOBAHHS, TEO- | (PECCHOHAIBHOW ACATEIbHOCTH

JACIUIUIMH B  IIPO-
(dbeccuoHnanpHOM  Jesi-
TCJIBHOCTHU, nmpume-
HATHP MCTOABI MaATC-
MaTHYECKOTO
aHaM3a ¥ MOJIEIUPO-
BaHUA, TCOpCTUYC-
CKOTO M DKCIICPUMECH-
TaJBHOTO HCCIIEI0Ba-
HUA

PETUYECKOTO U IKCTIEPUMEHTAIb-
HOTO HccienaoBaHus B mpodeccu-
OHAJILHOM JIEATEIIbHOCTH
OIIK-1.2. VYmMmeer pemarb CTaH-
JTapTHbIE TPOQECCHOHANTBHBIC 3a-
a4d ¢ TPUMEHEHHWEM OCHOBHBIX
3aKOHOB  €CTECTBEHHOHAYYHBIX
JTUCIUIIIINH, METOJOB MaTeMaTH-
YECKOT0 aHaIW3a U MOJIEIUPOBa-
HUS

OIIK-1.3. Bmameer HaBBIKAMHU
MaTeMaTHYEeCKOTO aHaIn3a U MO-
NETMPOBAHUS, TEOPETUUECKOTO W
AKCIIEPUMEHTAIBHOTO HCCIIEI0Ba-
HUS

YMeer pemarb CTaHAApTHBIE
npodeccuoHallbHble 3aJlaud  C
PUMEHEHHEM METOJO0B MOJIe-
JTUPOBAHUS

BnaneeT HaBbIKaMH MOJCIINPO-
BaHHs, TCOPECTHYCCKOIO MU 3BKC-
INEPpUMCHTAJIBHOI0  MCCJICA0BaA-
HUA

OIIK-2 Cnocoben
MMOHUMATh PUHITUTIBI
paboThl COBPEMEHHBIX
MH(POPMAITMOHHBIX
TEXHOJIOTUI u
MCII0JIb30BaTh WX IS
pelIeHus 3aja4
npodecCuoHAIBHOM
NEeSTETHHOCTH

OIIK-2.1. 3naer npuHUUIBl pabo-
ThI COBPEMEHHBIX MH()OpPMaIUOH-
HBIX TEXHOJOTHHA, MPUMEHSIEMBIX
B NpoQecCUOHANIbHON JESITeIbHO-
CTH

OIIK-2.2 VYmeer wucCHoIb30BaTh
COBpEMEHHbIE HH(POPMAIIMOHHEIE
TEXHOJIOTUU JUIS PEIICHUs 3a/1ad

npodeCcCHOHANBHON  JesTeNhHO-
CcTH
OIIK-2.3 Bmageer HaBbIKamMu

MPUMEHEHHUS] COBPEMEHHBIX WH-
(OpMAaLIMOHHBIX TEXHOJIOTHM AJist
pelieHus 3aaad npodeccuoHalb-
HOU JESTEIbHOCTH

3HaeT OPUHLMIBI PaboOThl CO-
BPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPAMEHSEMBIX B
podeCCHOHANTBHOM JESITEIIbHO-
CTH

YMeeT ucCnosib30BaTh  COBpE-
MEHHBIE nH(OPMaLIMOHHbIE
TEXHOJIOTHUH IJId PCIICHUA 3aaa4
poeCCHOHANTBHON AESITEIIBHO-
CTH

Bnageer HaBblkamMH IpUMEHe-
HUSL COBPEMEHHBIX HH(OpMalu-
OHHBIX TEXHOJIOTUH JUIsl pellie-
HUS 3a1a4 Npo¢ecCHOHATbLHOM
NeSITeIbHOCTH
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OIIK-3 Cnocoben
pa3zpabaTbiBaTh
AITOPUTMBI U
KOMIIBIOTCPHBIC
[IPOIPAMMBI,
IMPUTOAHBIC IJId
MIPAKTHIECKOTO
IMPUMCHCHUA

OIIK-3.1 3HaeT OCHOBBHI ajiro-
PUTMHU3ALUN W TMPOTPAMMHUPOBA-
HUS  WHXCHEPHBIX  pPacyeToB
(YHKIIMOHATBHBIX HM KOHCTPYK-
THUBHBEIX Ka4eCTB OOBEKTOB OKe-
AHOTEXHUKHU

OIIK-3.2 VYmeer pa3pabarbiBaTh
QITOPUTMBI W KOMITBIOTCPHBIC
MPOrPaMMBI,  TPUTOJTHBIC YIS
MPAKTUYECKOTO TPUMCHEHUS B
CyJIOCTPOUTEIILHON 00J1aCcTH
OIIK-3.3 BboImoiHsIET KOMIIBIO-
TEPHOE MOJICIIMPOBAHUE, PACUCTHI
C WCIOJB30BaHUEM pa3paboTaH-
HBIX QJITOPUTMOB W KOMIIBIOTEP-
HBIX [pOrpamm, B TOM 4YHCIEe 00-
IEr0o M CHEIUaJIbHOr0 Ha3Haue-
HUSA

3HaeT OCHOBHBIE METOJBI TIPO-
rpaMMHUpPOBAHUs  HHXEHEPHBIX
pacyeToB, HCIOJIb3yeMbIE€ B 00-
JIACTH CYAOCTPOCHHS

YMmeer paspabaTeiBaTh —airo-
PUTMBI U KOMIIBIOTCPHBIC IIPO-
rpaMMBbl, IIPUTOJHBIE Ul INPaK-
THYCCKOI'O IMMPUMCHCHUSA B CYyJ10-
CTPOUTENILHON 00J1acTH

Crioco0OeH BBINOJIHATD PaCUEThl
C WCIIOJIb30BaHUEM IPOTPaMM-
HBIX CPEJICTB OOIIEro M Creru-
AIIbHOTO Ha3HAYCHUS

Tabmuma 2 — [acnopt hoHIa OLIEHOYHBIX CPENICTB

Kontposmpyemsie ®opmupyemasi | HaumeHnoBanue
pa3aebl (TeMbl) KOMIIeTeHI U OLIeHOYHOI0 Iloxka3aTenu oueHKu
AUCHUILINHBI cpe/cTBa
Paznensr 1-5 OIIK-1 3amura nabopa- | CTyneHT OTBe4YaeT Ha KOH-
OIlK-2 TOPHOM pabOTHI U | TPOJBHBIE BOIPOCHI U YMEET
OIIK-3 3aJlaHUil 10 pa3- | JIOTMYECKU IPAaBUIJIBHO IIO-
JielaM Ha CcaMoO- | CTPOUTh OTBET. YMeeT 00-
CTOSITEJIHOE BbI- | pabaTbiBaTh U  aHAJIU3UPO-
MOJIHEHUE BaTh pe3yJbTaThl HaOIroze-
HUW U OKCIIEPUMEHTOB.
Paznensr 1-5 OIIK-1 PI'P CTyaeHT MOJTHOCTBIO M TIpa-
OIIK-2 BWJIBHO BBITIOJIHUII 3aJaHHUS.
OIIK-3 YMeeT NnpuMeHsATbh UHCTPY-
MeHTapuil  “HpOpMaIHOH-
HBIX T€XHOJIOTHI ISl peliie-
HUS 3amad B mpodeccuo-
HAaJIbHOM JESITEIIbHOCTH

2 MeroauyecKkue MaTepuaJibl, ONpeae/siouue npoueaypbl OeHNBAHUSA 3HAHU,
YMEHH, HABBIKOB M (MJIM) ONBITA 1eATeJIbHOCTH, XapaKTepU3yilue nmpouecc
¢GopmMupoBaHus KOMIIETEHUUIA

Meroandeckue Marepuansl, ONPEASISIONIUE MIPOLEeAYphl OLICHUBAHUS 3HAHWN, YMEHUH,
HABbIKOB U (WUJIM) OMbITA AESTEIbHOCTH, MPEACTABICHBI B BU/I€ TEXHOJOTUYECKOW KapThl JUCIH-

IMHbI (Tabnuna 3).

Tabnuna 3 — TexHonoruueckas kapra

HaumenoBanue Cpoku
IIkana oue- Kpurepun
OLICHOYHOI0 BBINOJIHE-
HHUBaHUs OlLleHUBAHMS
cpeacTBa HHUS
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa

Cpoku
BBINOJIHE-
HUSI

Ixama ome-
HUBAHUA

Kpurepun
OLICHUBAHUSA

2 ceMecTtp

Ilpomesicymounas ammecmavyusn 6 ghopme 3auema ¢ 0UeHKoOU

Jlaboparopnas
pabota u 3anma-
HUS TIO0 pasze-
JaM Ha CcaMo-
CTOSITEIIEHOE
BBITIOJIHCEHHUEC

B Teuenue
ceMecTpa

50 6amnoB (5
pas3zienoB 1o
10 GamioB)

50 GamioB - CTYIEHT HIPaBHIBHO
BBINIOTHWI 3ajnaHue. llokasanm ot-
JIMYHBIC BJIAACHHA HAaBbBIKaMHU IIPU-
MCHCHHUS IMOJIYYCHHBIX 3HAaHUM "
YMEHHUH Ipu peuieHuu npodeccuo-
HAJIBHBIX 3aJa4 B paMKaX YCBOCH-
HOro y4yebHoro marepuana. OtTBe-
TWUJI Ha BCC MOOIIOJIHUTCIIBHBIEC BO-
MIPOCHI HA 3aIUTE.

30 OamIoB - CTYAEHT BBIIOJHUI 3a-
JTaHue ¢ HEOOJBITUMU HETOYHOCTSI-
mu. Ilokazan xopoiiue BIaACHUA
HAaBBIKAMU TPUMEHEHUS TTOJTy4CH-
HbIX 3HAHUW W YMEHUW MpH pelie-
HUU TPO(PECCHOHAIBHBIX 3a/1ad B
pamMKax yCBOEHHOTO y4yeOHOro ma-
tepuana. OTBeTu1 Ha OOJIBIIMHCTBO
JOTIOJTHUTEIBHBIX BOIIPOCOB Ha 3a-
ITUTE.

15 GamioB - CTYJEHT BBIIOJHUI 3a-
JaHHE C CYUIECTBEHHBIMU HETOYHO-
ctsmu. [lokazan ynoBiaeTBOpUTENb-
HOE€ BJIaJICHUE HABbIKAMU MPUMEHE-
HUS TIOJIyYEHHBIX 3HAHUN U YMEHUHN
IpU pelIeHnH NpodheccuoHaTIbHBIX
3a/1ad4 B paMKax YCBOCHHOTO y4eO-
Horo Mmarepuana. [Ipm orBerax Ha
JIOTIOJTHUTEIbHBIE BOIPOCHI Ha 3a-
muTe OBLJIO JOMYIIEHO MHOTO He-
TOYHOCTEM.

0 OamioB - MpH BBHINOJIHEHUU 33/1a-
HUS CTYIEHT IPOJAEMOHCTPUPOBA
HEJ0CTAaTOYHBIM YpOBEHb Bia/ICHUs
HaBbIKAMU TMPUMEHEHUS IOJIy4EH-
HbIX 3HAHUW W YMEHUW MpH pelie-
HUU TpoQecCHOHANIbHBIX 3ajady B
pamMKax yCBOEHHOTO y4yeOHOro ma-
tepuana. Ilpu orBerax Ha nomoJ-
HUTEJbHbIE BOMPOCHl Ha 3alllUTe
ObUIO JIOMYILIEHO MHOXECTBO He-
TOYHOCTEM.

PT'P

B KOHIIE
ceMecTpa

50 6an1oB

50 GamioB - CTYIEHT HIPaBHIBHO
BBINIOTHWI 3ajnaHue. llokasanm ot-
JIMYHBIC BJIAACHHA HABBIKAMHW IIPHU-
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HaumenoBanue
OLICHOYHOI'0
cpeacTBa

Cpoku
BBINOJIHE-
HUSI

Ixama ome-
HUBAHUA

Kpurepun
OLICHUBAHUSA

MCHCHHUS IMOJIYYCHHBIX 3HAaHUM "
YMEHHUH npu peuieHuu npodeccuo-
HAJIBHBIX 3aJa4 B paMKaX YCBOCH-
HOro y4yebHoro marepuana. OtTBe-
TUJI Ha BCC MOOIIOJIHUTCIIBHBIEC BO-
IPOCHI Ha 3aIIHTe.

30 OamIoB - CTYAEHT BBIIOJHUI 3a-
JaHue ¢ HEOOJBITUMU HETOYHOCTSI-
mu. Ilokazan xopoiiue BIaACHUA
HaBBIKAMH TPUMEHCHUS TTOJTyYCH-
HBIX 3HAHUW W YMEHUW MpH pele-
HUM TPO(PECCHOHAIBHBIX 3a/1a4d B
pamMKax yCBOEHHOTO y4yeOHOro ma-
tepuana. OTBeTu1 Ha OOJIBIIMHCTBO
JIOTIOJTHUTEIbHBIX BOIPOCOB Ha 3a-
TUTE.

15 GamioB - CTYJEHT BBIIOJHUI 3a-
JaHHE C CYUIECTBEHHBIMU HETOYHO-
ctsmu. [lokazan ynoBiIeTBOpUTENb-
HOE€ BJIaJICHUE HABbIKAMU MPUMEHE-
HUS TIOJIyYEHHBIX 3HAHUN U YMEHUHN
IpU pelIeHUH NpodheccuoHaIbHBIX
3a/1ad B paMKax YCBOCHHOTO y4eO-
Horo Mmarepuana. IIpm orBerax Ha
JOTIOJTHUTEIbHBIE BOIPOCHI Ha 3a-
muTe OBLJIO JOMYIIEHO MHOTO He-
TOYHOCTEM.

0 OamioB - MpH BBHINOJIHEHUU 33/1a-
HUS CTYIEHT IPOJAEMOHCTPUPOBA
HEJ0CTAaTOYHBIM YpOBEHb Bia/ICHUs
HaBbIKAMU TMPUMEHEHUS IOJIy4YEH-
HbIX 3HAHUW W YMEHUW MpH pele-
HUU TpoQecCHOHANIbHBIX 3ajady B
pamMKax yCBOEHHOTO y4eOHOro Mma-
tepuana. Ilpu orBerax Ha nomol-
HUTEJbHbIE BOMPOCHl Ha 3alllUTe
ObUIO JIOMYILIEHO MHOXECTBO He-
TOYHOCTE.

HUTOI'O:

100 6am1oB

Kpurtepuu onieHkH pe3yibTaTOB 00y4eHUs MO AUCIUILINHE:

0 — 64 % oT MakCUMaJIbHO BO3MOXXHOW CYMMBI OalIOB — «HEYIOBJIECTBOPUTEIHHO
(HEOCTaTOYHBIN YPOBEHB IS IPOMEKYTOUHOM aTTECTAIlMH 10 JUCIUTUINHE);

65 — 74 % OT MakCUMaJbHO BO3MOXXHOW CYMMBI OalIOB — «YyJIOBJIETBOPUTEIHHO
(moporoBblif (MUHMMAaJIbHBIN) YPOBEHbD);
75 — 84 % OT MakCUMaJIbHO BO3MOXHOM CyMMBbI OaJUIOB — «XOPOLIO» (CPEAHUN YPOBEHB);
85 — 100 % ot MakcuManabHO BO3MOKHOM CyMMBbI 0allIOB — «OTJIMYHO» (BBICOKUH (MaKcH-

MaJlbHbI}) YPOBEHbD)
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3 TunoBble KOHTPOJbHBIE 3aJaHUS WJIH HMHbIe MAaTepHaJbl, HEOOXOAUMBbIE /Il
OlleHKHM 3HAHMIi, YMeHMIi, HABLIKOB U (MJIM) ONbITA JAeSATEJbHOCTH, XapaKTepHu-
3yomue npouecc GopMHpOBaHMS KOMIIETEHIHH B X0Je OCBOeHHMs 00pa3oBa-
TeJIbHOM NPOrpaMMblI

3.1 3apanus A1 TeKyIero KOHTPOJIs ycIeBaeMOCTH

JlaGopaTopHblie padoThI

Pa3nen 1. OcHoBbl pabotsl B cpeae MathCAD.

3apanmne 1 OcHoBwl pabotel B cpene MathCAD. M3yuenue Bo3moxkHocTet MathCAD
IUTS. MATEMaTHIECKUX PACYETOB.

3aganue 2 OnpeneneHre COOTHOUICHUM TJIaBHBIX pa3MepeHui U Ko3((ULIHEHTOB HOJ-
HOTBI cyaHa cpeactBamu MathCAD. Jlano MHOro1EeneBoe CyXorpy3Hoe CyIHO, OCHOBHbIE Xa-
PaKTEPUCTUKH KOTOPOTO TaKOBBHI:

—anuHa L = 173 m;

— mupuHa B = 28,2 v;

—ocankaT = 9,5 m;

— BbIcoTa Oopta H = 15,1 Mm;

— 00beM MoBOAHOI YacTu kopryca V = 28 700 m3.

.L B HL .
Onpenenutb COOTHOUIEHUS TJIaBHBIX pa3MepeHHit i KOA(pGUIMEHT 0011Iel 1mo-

HOTHI cyaHa § = 2
ya LBT’

Paznea 2. [loctpoenue rpadukos B cpene MathCAD.

3aganue 1 Iloctpoenue rpagukoB 3agaHHbIX QyHKUUN B cpene MathCAD.

3apanme 2 Cynno npunuMaet rpy3 (10 mamier), 3axons u3 nmopta B nopt. Bomousmere-
Hue cyaHa D cBsA3aHO ¢ 00beMHBIM BoJIoOM3MelIeHneM V (¢ ydeToM ero mpupaiienust Ha AV ot
nprema rpysa) 3aBUCUMOCTbIO

D = p(V, + AV),

€ P — IUIOTHOCTh BOJBL. YCJIOBHO NPUMEM, YTO U3MEHEHUE OOBEMHOTO BOJIOM3MEIIEHUS IIPO-
MCXOJIUT Ha MOCTOSHHYIO BEIUYKHY.

[ToctpouTs Ha oqHOM rpaduke 3aBucumoctd D (V) st ABYX Cllydaes:

1) Boga npecuas (p = 1,000 t/m3);

2) Boaa conenas (p = 1,025 1/m3).

Paznea 3. Bekropa u matpuist B cpene MathCAD.
3ananme 1 Bektopa u matpuiiel B cpene MathCAD. 3aganne BEKTOpPOB U MAaTPUIL U BbI-
ITOJTHEHUE HJIEMEHTAPHBIX JEHCTBHUI C HUMH.
3aganue 2 Cucrtema koopauHat XOY mnoBopadyuBaeTcs HNPOTHUB YacOBOM CTPENIKM Ha
yroia a u nepexoaut B cucreMy koopauHat X' OY’. Ilpu atom mpeoOpa3oBaHUU KOOPAWHATHI
(x,y) Touku B cucteme koopauHat XOY mnpeoOpa3yroTcsi B KOOPAUHATHI (X’,y’) B cCUCTEME KOOp-
muHaT X' OY’ cnexyrommm 00pa3om:
(x’) _ ( cosa sina) ) (X)
y')  \—=sina cosa/ \¥/)°
3a1aTh CaMOCTOATENBHO YroJl &, KOOpauHaThl TOUku B cuctemMe XOY u onpenenuTs 1mo
BBIIIENPUBECHHON (hopMylie KOOpAUHATHI TOUKH B cucteme X OY .
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Pa3nen 4 u 5. Pemenue ypasuenuii B cpene MathCAD. MccnenoBanue ¢hyHKIMiA B cpe-
ne MathCAD.

3aganue 1 Pemenue 3ananubix ypaBHeHui B cpene MathCAD.

Packpouts nuct metanna pasmepamu A */ noa siuk 3ajgaHHoro oorema Vy, rie x — BeIco-
Ta AmuKa, npu h=4 m, [=8 m, Vy — M°. Haiitu BBICOTY SIIIIMKA C MAKCUMAJIbHBIM 00bEMOM.

Pasnea 6.
3aganue 1 IIpoBecTu NUHEHHYIO U CIUIAaH-UHTEPHOJIALMIO (YHKLUMHU, 3aaHHOMN Tal-

muuHo. [loctpouts rpaduk. Berancnuts y(x) npu x = 2,1 u x = 3,6. [Ipu 3aganuu BEKTOPOB X U )
UCI0JIb30BaTh (paifjIoBbIEe IEPEMEHHBIE.

3HadeHud X;

Howmep apnanta [ TosT 1 [15] 2 [25] 3 ]35] 4 | 45| 5

3HavYCHUA i

1 0 |1.7/12| 2 |45]|35| 8| 6 |73 | 9 | 12
2 0 [28]23]28|35] 3 |5 5 6 8 10
3 1.6 |49 5 |167192|84(94| 79 | 8 4.5 4
4 8 | 757858 5 (14|04 15| 16| 42 | 48
5 88 |71 5 |35 2 |1 ]05]05] 2 6 8
6 6516254145139 (33(28| 24 |21 18| 15
7 2 2112224283535 4 55| 65

8 05125671625 2 0.5 0 2
9 0 |08]05|16|1.7] 3 [34| 48| 62 | 85| 12
10 10 {93]92|88|73(65| 6 | 42| 3 2 0
11 0 03] 1 (21| 4 62| 9 115|124 |12.7| 12
12 0 1 {05]1.7|124(34| 3 | 42| 6.6 | 84 |10.7
13 2 3 1371421444544 45 |48 | 54| 65
14 9 6 |36/ 2|1 ]02] 005|118 4 10
15 9 5133211 ]02] 005|195 38| 10
16 0 [15/13]19|43(35| 8| 5 | 83| 9 | 15
17 2 3 137142444544 45 |48 | 54| 65
18 12 18395857863 6 | 42| 3 1 0
19 7515264473833 (28| 24 |21 18] 15
20 021121051517 3 |34 48| 62 | 85| 12

3aganue 2
1) Ilo 3HaueHusM (pyHKIMH, 33JaHHON TAaOJWYHO, IOCTPOUTDH JIMHEHHOE ypaBHEHUE pe-

Ipeccuu.

2) Hcnonb3ysl moJIyueHHOE ypaBHEHUE, ONPENENIUTh pacu€THOE 3HAYEHHUE y Uil BCeX
3HAYEHUH X, IPUBEIEHHBIX B TaOIHIIE.

3) [loctpouts rpaduk U BEIYUCIUTH KO3 uuneHt koppemnsiuu [lupcona.

3ananmue 3
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1) 1o 3HaueHusM (QYHKUMH, 33JaHHOW TAOJIUYHO, ONPEACIUTH KOAPPHUIUEHT MOJIUHO-
MUHaJIBHOU perpeccuu 2-i u 4-it cTeneHeu.

2) HWcnonb3ysl moJjiydeHHbIE YpaBHEHMsI, BBIUUCIUTH PACUETHBIE 3HAUEHUS y Ul BCEX
3HA4YEHMI X.

3) Iloctpouts rpaduku ¥ BHIYUCIUTH CPEAHEKBAAPATUUHOE OTKIIOHEHHE.

Paznea 7. [IporpammupoBanue B cpene MathCAD.

3aganue 1 Jlanbl 00bEMBI M MAcChl IBYX Tell U3 pa3HbIX MaTepuanoB. Onpenenursb, Ma-
TepHaJl Kakoro U3 TeJl UMEET O0JIbIIYIO MIOTHOCTb.

3ananme 2 J[ana npsMoyroipHas MaTpuiia. BeiBecTr Ha 3KpaH CTOJIOEI] C MAaKCUMaJIbHOU
CYMMOM 3JIEMEHTOB.

3aganue 3 OnpenenuTbh KOJIUYECTBO KOHTEHHEPOB B OJIMH SIPYC HA KPBIIIKE JFOKOBOTO
3aKpBITUSI CYXOTPY3HOTO CyAHA. 3a/1aHbl AJIMHA U IIMPHHA JIFOKOBOTO 3aKPBITHUS U pa3Mephbl KOH-
TeliHepa (y4ecTb, YTO KOHTEHHEPHl OPUEHTUPYIOTCS JUIMHHOW CTOPOHOM BIOJb CYAHA U UX KO-
JIMYECTBO JOJDKHO OBITh LIETIBIM YUCIIOM), IO BApUAHTAM.

Bapuantel 3amanmii k nabopaTopHoi paboTe, 3amaHUsSIM IO paszeiaM W KOHTPOJIbHBIC
BoIpockl mpuBeaeHbl B: «Pabora B MathCAD: 3aganus x 1abopatopHbIM paboTaM U pacueTHO-
rpaduueckoii padore»: Meroauueckue ykazanus / Coct. }O.I'. EropoBa. — Komcomonbck-Ha-
Awmype, ®I'BOY BO «KHAT'Y», 2021.

KonTtponsabie Bompock! 1o padote B MathCAD npuBeneHbl B METOUYECKUX YKA3aHUSAX
cM. 1. 8.3 U pa3MelleHbl B yueOHO-METOIMYECKOM 00eCTIeYeHUH 0 JUCIUILINHE B AJIEKTPOHHON
nH(popmaroHHO-00pa3oBaTenbHoil cpene KHAITY.

PacuerHo-rpaguuyeckas padora

Pacuerno-rpaduueckast paboTa COIEPKHUT S5 3a1aHUH.

3AJJAHUE 1. PaccuntaTh COOTHOLIEHUS TJIaBHBIX pa3MEpPEeHUH U KO3(PPUIIMEHTOB 1OJI-
HOTHI cyaHa cpeactBamu MathCAD (o BapuanTam).

3AJJAHUE 2. [loctpouts rpadux 3aganHoit pynkuuu cpeacrsamu MathCAD (mio Bapu-
aHTam).

3AJJAHUE 3. OnpenenuTs KOOPAMHATHI 3aJaHHONW TOYKU B HOBOI cHCTEME JIByMEpPHBIX
KOOpPJMHAT C MOMOIUIbI0 MaTpUYHOTO rpeodpazoBanus cpeacrsamu MathCAD (o BapuanTam).

3AJIAHUE 4. Pemnts 3ananHoe ypaBHenue cpeacteamu MathCAD (o BapuanTam).

3AIAHUE 5. UccnenoBates 3amannyto ¢yukmuio cpeactBamu MathCAD (o Bapuan-
Tam).

3AJJAHUE 6. [IpoBecTu nuHEHHYIO U CIUIaHH-UHTEPHOJALNIO 33a0aHHON QyHKIuU (10
BapUaHTaM).

3AJJAHUE 7. Pemutsh 3a1auy Ha HanMcaHKe IPOrpaMMBbl (110 BapHaHTaM).

Bapuants! 3ananuit juis PI'P npusenens! B: «Pabota B MathCAD: 3ananus k naboparop-

HBbIM paboTaMm M pacueTHo-rpadpuueckoir padbote»: Meroauueckue ykazanus / Coct. }O.I'. Ero-
poBa. — Komcomonwsck-na-Amype, ®I'6OY BO «KHAT'Y», 2021.
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JIuct perucrpaunu udmeneHu k PILJL

U3MEHEeHUH - mnpuka3 MuHoOpHayku Poccum ot

KomnuecTso
Ne OcHOBaHNE BHECCHHS [onmuce
1/ W3MEHEHUS CTpanil paszpaboTunka PIT/]
M3MEHEHUS
[Iporokon Ne 4 YC ot « 21 » 06 2021 r. JIUCT
M3MEHEHUH Ne 1 K VYEBHOMY IIJIAHY
OIIOIT «KopabnectpoeHue» 1O HaIPaBICHUIO
MOJrOTOBKH 26.03.02 Kopabnecrpoenue,
OKCaHOTEXHHKa ¥ CHUCTEMOTEXHHKa OOBEKTOB ”
1 MOPCKOH UH(PaCTPYKTYPHI. OcHoBaHue ) % e

26.11.2020 N 1456 "O BHeceHMM W3MEHEHUU B
(benepanbHble TOCYIapCTBEHHbIE 00pa30BaTeIbHbIE
CTaHJapThl BbIcIIero oopazoBanud': 1. M3m0xuts B
HoBoM penakuuu kareroputo OIIK «EcrecTBeHHO-
Hay4yHOE U MaTEMaTH4YE€CKOE MBIIICHUE»
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