.

MuHucTepcTBO HaykH | BhIciero obpa3zoBanus Poccuiickoit ®enepanun
®enepasibHOE rOCyAapCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE
ydpexaeHue BeIcIero o0pa3oBaHus
«KoMcomonsckuii-Ha-AMype rocyJapCTBEHHbBIH YHUBEPCUTET»

YTBEPXIAIO /

Jekan ¢dakynbreTa
KaJacTpa U CTPOUTENILCTBA
(namMeHOBaHUE/ (paKyIbTETA)

O.E. CrIcoeB

(moanuce, ®UO)
« 2a» ac 205« r.

PABOYASI TIPOTPAMMA JUCLHUIIJIMHBI
CpeacrBa aBTOMATH3HPOBAHHBIX BHIYHCIEHHH

CrenuaibHOCTh 1 08.05.01 "Cmpoumeﬂbcmeo VHUKQIbHBIX 30aHUU U
____________________________________________ L COOPYIHCEHUN" e
i Cneunanu3aius : Cmpoumenscmeo 661COMHbIX U OONBULENPOSEMHBIX 30aHutl U
............................................. ‘.' OOPYHCEMUW
KBanmanaunﬂ BBIITYCKHHKA uuofceHep cmpoumens
Foz[ Hayajna nOATOTOBKH 2020
(no yueGnomy muany) OO SO S
®opma oOydeHust oyHasA
: TexHomnorus 00y4eHust mpaéuuuonnaﬂ
Kypc Cemectp : TpynoeMkocTsb, 3.€
i 1 3
Bua npoMexyTOUHOH aTTecTanuu Ob6ecneunBaroliee NoApasIeIeHHe
3auem c oyenxoii Kagbedpa «IIM - IIpuknaonas mamemamuxa»

______________________________________________________________________________________________________________________________

Komcomonbck-Ha-Amype 2020



Pa3paboTunk paboueli mporpaMmbl:

aoueHt Kadenpsl I[IM, k.¢b.-M.H, no1eHT %%/ 10.I'. EropoBa
(ROJDKHOCTD, CTEMNEHB, YYSCHOE 3BAHHE) (noamnuce)
COI''TACOBAHO:
3aBenyromuii kadempoi )
«IIpuknanHas MareMaTuka —— /7  AJL I'puropbeBa
{noamnuce) ;
3aBeyIONIMH BRIYCKAMOIIEH Kadeapoit A E.O. Csicoen
«CTpOHTENTBCTBO U apXUTEKTypa» (“Oﬂ"?@)p
/



1 OOume mooKeHus

Pabouas mporpamma mucturuinabl «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIYUCIICHUNY CO-
CTaBJICHAa B COOTBETCTBHHU C TpeOOBaHUSAMHU (eepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeIbHO-
ro CTaHjapra, YTBEp)KICHHOrO0 NpHKa3oM MuHHUCTepcTBa oOpa3oBaHMs W Hayku Poccuiickoi
Oenepannu Ne 483 ot 31.05.2017, u ocHOBHOHM mpodeccHoHaIbHON 00pa30BaTEIHPHOM MPO-
rpamMmbl TOATOTOBKU «CTPOUTENHCTBO BHICOTHBIX M OOJBIICITPOJICTHBIX 3AaHUI U COOPYKEHHM »
no HarnpasyieHuto 08.05.01 "CTpouTenbCTBO YHUKATBHBIX 3JaHUN U COOPY>KEHUI".

3anayn [IpuoOperenre MpaKTUYECKUX HABBIKOB PaOOThl B KOHKPETHBIX MAKETaxX, CH-

AUCIHUIIINHBL cteM KommbloTepHo MaTemMaTuku (CKM) 1o pemieHunio TpuBUAIbHBIX 3a/1a4
MaTEeMaTHKH; OBJIAQJICHHE 3HAHUSIMU O0a30BBIX BO3MOXHOCTEH COBPEMEHHBIX
CKM s manbHEWIIUX HMCCICIOBAaHUN (DU3MYECKHUX MOJIEICH MPOIIECCOB H
SIBJICHUI; OCBOCHHME IPUEMOB, METOJIOB M CIIOCOOOB BBISBICHHS, HaOIIO-
JICHUS, U3MEPEHUs] M KOHTPOJIS MapaMETPOB BBIUYMCIUTEIbHBIX MPOIECCOB.

OcHoBHBIE Onpenenenne ¢pynkuuii. [Tocrpoenne rpadukos.

pasiensl / TeMbl | Penrenue aareGpanaeckux YpaBHEHUH, CUCTEM ypaBHEHUI.

JUCIUTITUHBI

Annpokcumanus, HUHTEPIOJIALNS, PErPECCHsl.
Penienue nuddepeHunanbHbIX ypaBHEHUI U X CHCTEM.
Mathcad: sieMeHTHI TPOrpaMMHUPOBAHUSI.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUH

Hpouecc HU3YyUYCHUA JUCHUIIIIMHBI <<CpCI[CTBa ABTOMATHU3UPOBAHHBIX BBEIYUCICHUN )
HamnpaBlieH Ha (OpMHUpPOBAHUE CIENyIOMUX KomieTeHIil B coorBerctBun ¢ ®I'OC BO u oc-
HOBHOM 00pa30BaTeNIbHOM mporpamMmoi (Tadnwmma 1):

Tabnuna 1 — KomneTeHiy 1 MHIUKATOPBI UX JIOCTUKCHUS

Konx n HanmeHoBanue WNHauKaTopel TOCTHKEHUS [Inanupyemslie pe3ysbTaThl
KOMIIETCHIIUH

06y‘IeHI/IH IO JUCIHUITIINHEC

YHuBepcaabHbIe

Ob6menpodeccnoHanbHbIe

OIIK-2  «CnocoGeH | YMeHHe TpUMEHSTh COBpPEMEH- | BiajeHne COBpEMEHHBIMH Ma-

aHaJTM3UPOBATh
NPEICTaBIIATh
UH(pOpMaLHIO,
PUMEHSTh

UH(POPMaLMOHHbIE

KOMITBIOTEPHBIC
TEXHOJIOTHH
paboThI

uHpopManuen u
NpUOOpEeTEeHNs] HOBBIX

3HAaHUM B
npodeCCHOHATBHON
JIeATEeITbHOCTH,
MPUMEHSATH B
MIPOEKTHOMN

JCATCIIBHOCTH

U | HBI MaTeMaTH4YeCKui afrapar | TCeMaTU4CCKMMHU  [MAKE€TaMUu B
AJid pCHICHUA MAaTCMATUYCCKUX W | HAYYHBIX U TEXHUYCCKUX LCIIAX.
TCXHHUYCCKUX 3a1a4.

u

TS
c




CpeacTBa
ABTOMATHU3HPOBAHHOTO
MPOEKTUPOBAHUS
OIIK-11 «Cnocoben
OCYIIECTBIISATh
MIOCTaHOBKY u
pelieHue Hay4YHO-
TEXHUYECKUX  3a]ad
CTPOUTEIHLHOU
OTpaciu, BBINOJIHATD
JKCIIEPUMEHTAJIbHBIE
UCCJICIOBAHUS U
MaTeMaTH4eCKoe
MOJICJIUPOBAHUE,
aHAIU3UPOBATH ux
pe3ybTaThl,
OCYIIECTBIISATh
OpraHU3aIIo
BBITIOJTHCHMSI HAYYIHBIX
WCCJICIOBAHMIN

[Ipodeccuonanpubie

3 MecTo 1MCHUNIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Huctumnaa «CpeactBa aBTOMaTU3MPOBAHHBIX BBIYUCICHUI» HM3ydaeTrcs Ha 1 Kyp-
ce(ax) B 1 cemectpe(ax).

JluciuruinHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHbel (MOIYTIH)» M OTHOCUTCS K
00s13aTeIbHON YacTu.

JucuuninuHa HauWHaeT (GOPMUPOBATH y OOYYAIONIMXCS 3HAHUSA, YMEHHUS W HaBBIKU,
SBJISIETCS] OJTHOM U3 TIepBbIX B ocBoeHnu kommeteHuii OI1K-2 u OITK-11.

3HaHUs, YMEHUS U HABBIKU, COPMUPOBAHHBIC TPU U3YUCHUHU TUCHUILIUHBI «CpencTaa
ABTOMATU3MPOBAHHBIX BBIYUCICHUIN», OyAyT BOCTpeOOBAaHBI MPU HU3YYEHHUH TMOCIETYIOIIUX
nucuurnH:  «MHpopMallMOHHBIE TEXHOIOTHM», «XUMHUs», «HXeHepHas KOMIbIOTepHAas
rpaduka», «HHxeHepnas rpaduka B crpouTenbcTBey, «MH(DOpMalMOHHBIE TEXHOJOTHU B
cTpoutenbcTBey, «Dusuka», «Teopermyeckas mexaHukay, «CONPOTHUBIECHHUE MaTEpUATIOBY,
«MexaHuKa XHJIKOCTH U raza», «Teopus ynpyroctu ¢ OCHOBaMHU IUIACTUYHOCTH W MOJ3y4Ye-
cty, «CTpouTenpHas MexaHukay, «Teopus pacuera miacTuH U 000JI09EK.



4 O0beM IMCHUIIMHBI (MOAYJISI) B 324eTHBIX eIMHHUIAX € YKA3aHHEM KOJMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUILTMHEI cocTaBisaeT 3 3.€., 108 aka. yac.
Pacnpenenenue o0beMa AUCHUILTMHBI (MOJTYJIS) 110 BHJIAM YYE€OHBIX 3aHATHI MpeCcTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemu-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

108

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

48

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO TIepeady yu4eOHO! HHpOpMAITIH T1e-
JarOTHYCCKUMH PAaOOTHUKAMU )

16

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSTHS)

32

CamocrosiTesibHast padoTa 00y4aIIUXCsl U KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C MPEernoiaBaTesiMu (B TOM YUCIIE WHINBUAYAIbHbIE KOHCYIbTALIUN);
B3aMMOJICHCTBHE B AJICKTPOHHOUW MH()OPMALIMOHHO-00pa30BaTEeILHOM cpeie
BYy3a

60

[TpomexyTouHas arTecTanusi O0yJarommxcs — 3a4eT C OIEHKON

5 Copepxanue JMCUMIIMHBI (MOAYJIS), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3nesiaM) ¢ yKa3aHueM OTBEJCHHOI0 HA HUX KOJINYeCTBA aKaJeMUYeCKHX

4YacoB U BUJ0B YueOHO# padoThl

Tab6muma 3 — CTpykTypa U coJiep>KaHue TUCIUILTAHBI (MOTYJIs)

Bunsr yue6HOI paboThl, BKITIIOYask CAMOCTOSI-
TEJIBHYIO Pa00Ty 00yUaIOIMIHUXCS U TPYI0EM-
KOCTb (B yacax)

KonrtakTHas padota

HaunmeHoBaHue pa3aenoB, TEM U COJepKaHNE npernoJiaBaTessi ¢ 00yJaroUMMHUCS
Marepuaia Jlekumu | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

Pa3nes 1 Onpenesienne pynknmii. Iloctpoenne rpagukos

Tema 1.1 CnocoObl 3anaHusi NEPEMEHHBIX U

¢bynkuuit. [Toctpoenue rpadhukoB GyHKIUH !

Tema 1.2 PenaktupoBaHvne W U3MEHEHHE Mapa-
METpOB rpauKOB PYHKIIUU

OcHoBbl paboTsl B cpene MathCAD




HanmMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aQHSITHSL)

Jlabopa-
TOPHBIC
3aHATUA

CPC

ITocTpoenue rpadukos B cpeae MathCAD

Brimonuenue PI'P

HSyLIeHI/IC TECOPECTUYCCKUX Pa3ACJIOB JUCHOUIIIN-
HbI

Pa3nes 2 Pemienue anreopanyecKux ypaBHeHUi

, CHCTEM YPaBHEHMH

Tema 2.1 Pemenue anreOpandeckux ypaBHEHUN
Y CUCTEM YPaBHEHMI

2

Tema 2.2 Berpoennsie GpyHKIHU: root, polyroot,
Given—Find, Isolve

Bekropa u matpunsl B cpege MathCAD

(o3}

Pemenue ypasuenuii B cpene MathCAD

Brinmonuenne PI'P

I/I3yquI/Ie TCOPCTUICCKUX PA3ACJI0B JUCHUILIN-
HbI

Paznen 3 AnnpokcuManusi, HHTEPNOJSIIUAS, perpeccust

Tema 3.1 Jluneiinas u CrulalH-UHTEPIOJIALINH,
SKCTpanosauu (JInHelHas1, KyOudyeckasi, mapa-
Oonnueckasi), JIMHEHAs U mapadonyeckas pe-
TPECCHH

UccnenoBanune ¢pynknuii B cpeae MathCAD

Brinmonmuenne PI'P

I/I?,yLIGHI/Ie TCOPCTUICCKUX PA3ACJI0B JUCHUIIIIN-
HbI

10

Pasnen 4 Pemienne nuddepeHunanbHbIX ypaBHEHHH U UX CHCTEM

Tema 4.1 Pemenue nud¢epeHunanbHbIX ypaB-
HEHHI

2

Tema 4.2 Pemenue cucrem nuddepeHnnanbHbIX
ypaBHEHUHU

Brimonuenue PI'P

I/I3yquHe TCOPCTUYICCKUX PA3ACTIOB JUCHUIIIN-
HBbI

10

Pazgen S MathCAD: DieMeHTHI NPOrpaMMHPOBaAHUS

Tewma 5.1 Oneparuu ¢ BeKTOpaMu U MaTPHUIIAMHU.
CumBoinbHbIe Beunciieaus B MathCAD

2

Tewma 5.2 ITporpammupoBanue B MathCAD

2

CumBonbHbIe Bbuncienus B cpeae MathCAD

[TporpammupoBanue B cpene MathCAD

Brinonmuenune PI'P

I/I3y‘{eHI/IC TCOPCTUYUCCKUX PA3ACIOB JUCIHUIIIN-
HBbI

10

UTOoro

16

32

60




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U CoJep>KaHue npenojaBatess ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)
10 JMCUUIJIHHE

6 BHeayauTopHasi cCaMOCTOSITEJIbHAS PA00TAa 00YUYAIOIIUXCSI 110 JUCIUTIJINHE
(Moxaysti0)

[Ipy nmnaHUPOBAHMHM CAMOCTOSTEILHONH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIOIINM paCIpeielIeHeM YacoB Ha CAMOCTOSITENIbHYIO paboTy (Tabnuna 4):

Ta6n1/ma 4 — PeKOMeHI[yeMOG pacupeacICHUC 49aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBhI caMOCTOSATEIbHOI padoThl KoJsinyecTBo 4acoB
M3yyeHne TeOpeTHYeCKUX pa3aeoB AUCIUILINHBI 40
[ToaroToBka K 3aHSATHSIM CEMHHAPCKOTO THIIA —
[Tonroroska u opopmuenue PI'P 20
60

7 OueHoOYHBbIE CPeCTBA /sl IPOBeAeHUS TEKYLero KOHTPOJIs 1
NPOMEKYTOYHOM aTTecTANMU 00y4aroIMXCcs N0 JMCHHILIHHE (MOLYJI10)

q)OHZI OLICHOYHBIX CPCACTB MJIA IMPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBACMOCTHU U
MPOMEKYTOUHOH aTTectanuu npenacrasieH B [Ipunoxenun 1.

TToHEI KOMIUIEKT KOHTPOJIBHBIX 3a)1aH1/1171 HJIM UHBIX MaTCpUaJiOB, HCO6XO)II/IMI)IX JUJISL
OIICHUBAHUS PE3YNbTATOB OOyUYEHUs MO AUCHHUIUIMHE (MOIYNI0), MPAKTHKE XPaHUTCS Ha Ka-
benpe-pazpaboTunke B OyMa)kKHOM M DJICKTPOHHOM BHUJIE.

8 VYuedHo-MeTOAMYECKOEe M HMHPOPMALIMOHHOE 00ecedeHne TUCITUTITHHBI
(MmonxyJis)

8.1 OcHoBHas uTEpaTypa

1) Meronbr Bbuucienuii B makere MathCAD [DnexkTpoHHBIH pecypc] : yueOHOe mo-
coobue / I.A. benapes [u ap.]. — DIEeKTpOH. TeKCTOBBIE AaHHBIE. — HoBocuOupck: HoBocubup-
CKUH TOCYIapCTBEHHBI apXUTEKTYpHO-CTpOUTENbHbIN yHUBepcuteT (Cuberpun), 2013. —
169 c¢. // IPRbooks : snekTpoHHO-OMONMOTEYHass  cucrema. — Pexum  gocryna:
http://www.iprbookshop.ru/68893.html, orpannueHHsIi. — 3ari. ¢ 3kpaHa.

2) Pemenune wumxkeHepHbIX 3amad B makere MathCAD [DnektponHbIil pecype] :
yuebHoe nmocobue / FO.E. Bocko0OoitHUKOB [ Ap.]. — DIEKTpOH. TEeKCTOBbIE AaHHbIe. — HoBo-
cubupck: HoBocuOupckuit ToCyqapCTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIM YHUBEPCUTET
(Cubctpun), 2013. — 121 c. // IPRbooks : anexkTpoHHO-OnbimoTeyHas cucrema. — Pexum J1o-
cryna: http://www.iprbookshop.ru/68838.html, orpanndennsiid. — 3ari. ¢ sKpaHa.

3) HUcaeB IO.H. Ilpaktuka wucnonb3oBanusi cuctembl MathCAD B pacuerax snek-
TPUYECKUX M MArHUTHBIX Iemei [DIeKTpoHHBIN pecypc] : yueOHoe mocobue / FO.H. MHcaes,

5




AM. KynmoB. — DnekTpoH. TekctoBble nanueie. — M. : COJIOH-TIPECC, 2013. - 180 c. //
IPRbooks : omekTpoHHO-OMOIMOTEUHAss  CHUCTEMA. — Pexxum JIOCTYyTIA:
http://www.iprbookshop.ru/26925.html, orpanuyennslii. — 3ari. ¢ sKpaHa.

8.2 lomoJHHUTEJbHAA JIUTEPAaTypa

1) dpsixornoB B.IT. MathAAD 8-12 ms crynentoB [Dnekrponnsiii pecypc] / B.IL. ps-
KOHOB. — DJIEKTpPOH. TekcToBbIe Aanubie. — M. : COJIOH-IIPECC, 2005. — 632 c. // IPRbooks

AIIEKTPOHHO-OMOIHOTEUHAS cucTema. — Pexum JIOCTYTIA:
http://www.iprbookshop.ru/20845.html, orpannuenHbIi. — 3ari. ¢ 3KpaHa.

2) Murtpodanos C.B. Hcnonp3oBanme cuctembl MathCAD mnpu pemieHun 3agadq
ANEKTPOTEXHUKH U SJICKTPOMEXAHUKH [DIIEKTPOHHBIN pecypc| : METOIWYeCKHEe yKazaHUs K
BemonHennio PI'3 mo mucnurmnmae «[IpuknamHeie 3amaum  nporpammupoBanus» / C.B.
MutpodanoB, A.C. IlageeB. — DiekTpoH. TeKcToBbIe AaHHBIE. — OpeHOypr: OpeHOyprekuit
rocynapctBeHnbiii yuusepcuter, ObC ACB, 2005. — 39 c. // IPRbooks : snexTpoHHO-
oubimoreynas cucrema. — Pexum ngocryna: http://www.iprbookshop.ru/51516.html, orpanu-
YEHHBIH. — 3ari. ¢ 9KpaHa.

3) Anexun B.A. DnexkTpoTeXHHUKa U 3JIEKTPOHUKA: JITabopaTOpHbBIi MPAKTHUKYM C UCIIOJIb-
30BaHMEM MUHHATIOPHOM AIEKTPOTEXHUYECKON sabopaTopun MDJI, KOMIBIOTEPHOTO MOJIETHU-
poBanusi, Mathcad u LabVIEW [Onextponnsiii pecypce] : yuebHoe nocooue / B.A. Anexun. —
DeKTpoH. TekcroBble gaHHbie. — CaparoB: BysoBckoe obOpasosanume, 2017. — 225 c. //
IPRbooks : smekTpoHHO-OMOIMOTEUHAss  CHUCTEMA. — Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/64898.html, orpanudeHHBIN. — 3ari. ¢ 3KpaHa.

8.3 MeToauuyecKkue YKa3aHUuA QJI CTYACHTOB 110 OCBOCHHUIO JUCHUIIJINHBI

CamocrosaTrenbHas paboTa 00y4arOIMXCS, OCBAaMBAIOIIMX AUCHUIUIMHY «CpenacTBa aB-
TOMAaTH3UPOBAHHBIX BBIYMCICHUI», COCTOUT U3 CISAYIOIINX KOMIIOHEHTOB: HM3YY€HHE TEOPETH-
YEeCKUX PAa3JesioB IUCHHUIUIMHBI, MOJArOTOBKA K Ja0OpPAaTOPHBIM  3aHATHUSM; TOATOTOBKA M
oopmiienne PI'P. [lns ycnemrHOTo BBHITOJHEHUS BCEX PAa3JeNioB CaMOCTOSTENBHOW paboTHI
yUYaIIAMCSl PEKOMEHIYETCS NCTIOIh30BaTh CIIEAYIOIIee yueOHO-METOJMIecKoe obecrieueHue:

1) Ocuossl pabotsl B cpene MathCAD: Metonuueckue yka3aHus K 1a00paTop-HO# pa-
6ore /Coct. 10.C. UBanoB. — Komcomonbck-Ha-Amype: @I'BOY BIIO «KHAT'TY», 2016 —
12 c.

2) Tloctpoenue rpadukoB B cpene MathCad: Meronuueckue ykasanusi K Jiabo-
paropnoii pabore /Coct. HO.C. HBanoB. — Komcomonbck-Ha-Amype: PI'BOY BIIO
«KHAI'TY»®», 2016 — 11 c.

3) Bekropa u matpuisl B cpene MathCad: Metonuueckue ykasaHusi K 1abOpa-TOPHOM
pabore /Coct. FO.C. UBanoB. — Komcomonsck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2016
-8c.

4) Pemenue ypaBHeHuii B cpeae MathCad: Meroanveckue ykaszaHus K Jia-
ooparopaoit pabore /Coct. FO.C. HBanoB. — Komcomonbck-Ha-Amype: OPI'BOY BIIO
«KHAI'TY»®, 2016 — 13 c.

5) MHccnenoanue ¢ynkumii B cpene MathCad: Mertoandeckue ykasanus k nabo-
patopuoit pab6ore /Coct. 1O0.C. HWBanoB. — Komcomonsck-ma-Amype: DI'BOY BIIO
«KHAI'TY», 2016 — 14 c.

6) CumBonbHble BbluucieHus B cpeae MathCad: Metoandeckue ykasaHus K Jia-
Ooparopaoii pabore /Coct. FO.C. HBanoB. — Komcomonbck-Ha-Amype: ®PI'BOY BIIO
«KaAT'TY», 2016 — 10 c.

7) IporpammupoBanne B cpeae MathCad: Mertoauyeckue ykasaHusi K Jabopa-
topHoii pabore /Coctr. HO.C. MUBanoB. — Komcomonsck-Ha-Amype: OI'BOY BIIO
«KaAI'TY», 2016 — 18 c.



8.4 CoBpemeHHbIe IpodeccHoHATbHBbIE 0a3bI JAHHBIX U HHGOPMaLIMOHHbIE
CIIPABOYHbIE CHCTEMBbI, HCNOJIb3yeMble IPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO
Npouecca no AUCHUILINHE

B npouecce u3yueHuss AMCLUIIIMHBI UCIIOIB3YIOTCS cieayrouue IbC:
ZNANIUM.COM., IPRbooks, "bubnmoPoccuka".

8.5 IlepeyeHnb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKANMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /1JIsl OCBOECHHS THCIIUIIIUHBI (MOIYJIsT)

1) bubmuotrexa PODU http://www.rfbr.ru/rffi/ru/library.

2) Hayunas snexktponHas Oubnuorteka "KubGepJlenmnka" https://cyberleninka.ru/.

3) Enunoe oxHO noctyma K uHGOpMAaMOHHBIM pecypcam http://window.edu.ru/.

4) http://communities.ptc.com/community/mathcad - caiit xommanuu PTC, nmpou3sBo-
nureist Mathcad.

5) http://www.pts-russia.com/ - caiitT aBropr3oBaHHOTrO maptHepa kommanuu PTC (Par-
ametric Technology Corporation) 8 Poccuu.

6) http://mcs.ptc.com/mcs/ — undopmarus o Mathcad Calculation Server. IIpumepsi,
JIOKYMEHTAITHSI.

7) http://lwww.mathcad.com/library/ - O6uGnuoreka pecypcoB mo cucteme Mathcad.
Kuwurn, snexrponnsie kauru Mathcad, ¢aiinsr Mathcad, ranepeu rpadguku u aHUMAIHiA, rOJIOBO-
JIOMKH.

8.6 JlnueH3mMOHHOE U CBOOOTHO PACIPOCTPAHsIeMOe MPOrpaMMHOe odecrievenmne,
HCIOJIb3yeMOe IPH OCYLIeCTBIEHHH 00Pa30BaTeILHOI0 NMpolecca

Mo AUCIHUILINHE

Tabnuna 5 — [lepeuens UCNOIB3yeMOro MPOrpaMMHOT0 00ecrieueHus

Haumenosanue [10 PexkBH3HTHI / yCIOBHUS UCTIONB30BAHUS

Mathcad Education AxazieMuuecKas. rpynmnoBas, 0eCCPOYHOE UCIIOIb30BAHUEC

Microsoft® Office Profession- | Akamemudeckasi, ”HIWBUyalbHAas, MOMICKA
al Plus 2010 Russian

9 Oprasau3alOHHO-NeJaroru4ecKue ycaoBUsl

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
NHCaHHeM Y4eOHBIX 3aHATHH. SI3bIK 00y4eHus (TmperonaBaHusi) — pyccKuitl. [[ms Bcex BUIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/ILICCKI/II\/’I qJacC yCTaHaBJIWBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIMBHUIyalbHOW 00pa3oBaTENbHOW TPAaEKTOPUU 00ydYaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOpbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOI[I/IMOCTI/I X ITOBTOPHOI'O OCBOCHUA.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIif npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
[{MOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘—IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auatuil. MHpopmanmoHHbie
o0Opa3oBaTeNnbHbIe TEXHOJOTHUU PEaTH3yIOTCS MyTEM aKTUBU3AIHMHU CaMOCTOSITEIBHONH DPaOOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa30BaTebHOM Cpeie.



9.2 3aHATUA JeKIIUOHHOI0 THIIA

JIeKIMOHHBII Kypc MpennoiaraeT CHCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexium aekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHUKaM, y4eOHBIM TOCOOHSIM) OyIeT MPOYrTaH Kypc.

JIeKMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oosee rirybokoe MOHUMaHKUE YYEOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
9YeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYCHTOB HAa CAMOCTOSTEIbHOE U3yUCHNE MaTepHaa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapckue 3aHATHA IPEICTABISAIOT COOON JeTanu3aluio JEKIHOHHOIO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE PA3EIIbI.

OcHoBHO# (opMOIi IPOBECHUSI CEMHUHAPOB SIBJSETCA 00CYyXeHHe Haubosiee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBHsX. B 00s3aHHOCTH nIpenojaBaressi BXOJAT: OKa3aHME METOJUYECKOH Io-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYAEHTOB 10 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUAX OLIEHUBAETCS IO CIENYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BOIPOCHI, IIPEAJIaracMble PErogaBaTeseM;

* y4acTHE B IUCKYCCHSIX;

* BBIITOJIHEHUE IIPOEKTHBIX U UHBIX 3aJaHUN;

* ACCUCTHPOBAHUE NPENOIABATENI0 B IPOBEACHNUN 3aHATHH.

OTBeT 10JKEH ObITh aAPTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MICTOYHMKH.

JIoknansl ¥ ONIIOHUPOBAHHUE JTOKJIAJO0B IIPOBEPSIOT CTEIEHb BIAJCHUS TEOPETUYECKHM
MaTEepUaIoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCTh PacCyKACHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX HAa CEMUHAPCKOM 3aHSTHUU, BXOJUT B HAKOIUICH-

HYIO OILICHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yyalouUXcs 1Mo JUCHUIINHE (MOAYII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAHUM, YMEHUN 0€3 HEeMOCPEeICTBEHHOI0 y4acTHUsl Ipernoja-
BaTels, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U MIPAKTUYECKHUX
YMEHUH CTYIEHTOB;

+ yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHW;

- (hopMHUpOBaHME YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U
OpraHNU30BAHHOCTH;

- (hOpMUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaIn3aluiy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUYaIbHO WM IPYIIaMU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKU.

TexHonorust opraHu3ai CaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30BaA-
HUe HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynpTaToB BHEAyAUTOPHON CAMOCTOSTEIBHOM PabOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MHCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEICTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €IMHCTBA B3IJIAZ0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMUIIIIMHBI

[Ipyn WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEHIALUN:

1. Uzyuenne y4eOHOM AMCIUITIMHBI JOJKHO BECTUCH CUCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHIMaHHE CIIEAYET yJACIUTh BHINOJHEHUIO OTYETOB IO MPAKTHYECKUM 3aHATHU-
SIM ¥ UHJJMBH Ty IbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX IPero-
naBaresneM. VM jke 1aioTcsi HCTOYHHKH (B MEPBYIO O4Yepe/ib BHOBb U3/JaHHBIC B NIEPUOIUYECKOM
HAYYHOH JIUTEpaType) Ui OoJiee JeTaIbHOTO IIOHUMaHHS BOIIPOCOB, 03BYYEHHBIX HA JIEKIIUH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPEEICHUS U (haKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHSATUM MaTepHall M JIOTIOJHUTH
€ro ¢ Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JTUTEPATYPY, COCTABIISTH T€3UChI, aHHOTAIIUU M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMIOJHATH 33/1aHUs, AaHAIOTUYHBIE MTPeIaraéMbIM Ha 3aHATHAX;

* YICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHajbl (POH/IA OLIEHOYHBIX CPENICTB.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecredeHusi, He0OX0TMMOro sl
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 Y4eOHo-1200paTopHOE 000pPYA10BAHUE
Tabnuna 6 — Ilepeyenn 060pynoBaHus 1a00paTOPUH

HanmenoBanue aynquropun
Aynutopus Hcnons3zyemoe 060pyoBaHue
(;1abopaTtopun)
228/1 BoruncnurensHas naboparopus [lepcoHanbHbIE KOMIIBIOTEPHI

10.2 TexHu4eckue U 3JIEeKTPOHHBIE CPEACTBA 00yUeHHUS

JlabopaTropHble 3aHATHUS

Jlst 1abopaTOpHBIX 3aHATHH HCHONB3yeTcs: aymutopus 228/1, ocHalieHHas MepCOHANb-
HBIMU KOMITBIOTEPAMHU.

CamocrositeibHas padora.

[TomerneHust 1y1si cCaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U TOCTYIOM K 3JIEKTPOHHON MH(pOPMAIIMOHHO-
obpazoBarenbHoi cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KOMIIBIOTEpHBIC KJ1acchl (ayn. 228 kopiryc Ne 1).

11 Huble cBeaenus

MeToanyecKue PEKOMEHAAUHA 110 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHne JUCIHMITIIMHBI 06y'-IaIOH_[I/IMI/IC$[ C OIrpaHUYCHHBIMU BO3MOXKXHOCTAMH 3J0POBBA
MOXET OBITh OpTraHnu30BaHO KaK COBMECTHO C APYIrUuMU O6y‘-IaIOH_II/IMI/IC$I, TaK U B OTACJIBHBIX
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rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS JUISl ITOIY4eHUs] 00pa3oBaHMs 00yJaronuMu-
Csl C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C TCHUXOJIOT0-(PU3UOIOTHICCKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAJIUJOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHAUBUIYAIBHBIMU MPOrpaMMaMH peaOWIuTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAEpKKa MPErnoAaBaHus ThIOTOPAMU, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBHM ¢ METOMYECKMMH peKoMeHanusasMu MunoopHaayku PO (yrB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAroyiaraeTcsi MCIOoJIb30BaTh COILMAIbHO-aKTUBHBIE M pe-
(bieKCUBHBIE METOABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuIuTallK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOr0 KiMMaTa B cTyAeHuecko rpymnne. [londop u
pa3paboTka y4yeOHBIX MaTepHajoOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAHHWEM CIELHMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruiniabl aunamMu ¢ OB3 ocyiecTBisieTcs ¢ MCMONb30BAHUEM CPEACTB
00yudeHusl 00ILEro M CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE 0OecleyeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayUTO-
puit k Hyxnaam aun ¢ OB3.

®opma NpoBeACHUS ATTECTAIIMK JIJISl CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocoobenHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl JocTymHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, 2 UMEHHO:

* B TIEYATHOW WM OIIEKTPOHHOH ¢opme (i JWIl ¢ HAPYMICHHSMH OMNOPHO-
JBUTATEIBLHOTO alaparta);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeIMYSHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, Pe4H, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IUIsl JIUL] C HApYLIEHUSIMU 3PEHUs).

CryneHTaM ¢ WHBAJIMIHOCTHIO YBEIMYMBAETCS BpPEeMsl HA MOATOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JICHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB HAa KOMIIBIOTEPE (JUIsl JIHI] C HAPYLICHU -
MU CIIyXa, peuH);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCMOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO alIapara);

* YCTHO (JU1s1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HeoOXoaMMOCTH JUIs 00YHarOIUXCS ¢ MHBAJIMIHOCTBIO MPOLIEAYpa OLEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

CpeacTrBa aBTOMaTU3HPOBAHHBIX BbIYUCIEHUI

Hamnpasnenue noaroToBku 08.05.01 "Cmpoumenbcmeo YHUKAIbHBIX 30AHUL U
coopycenuu”
Hampasnennocts (rmpoduin) Cmpoumenbcmeo 8blcOMHBIX U OOILULENDONEMHBIX 30AHULL U
00pa3zoBaTebHON MTPOTrPaMMBI COOPYHCEHUU
KBanmdukarus BeITyCKHUKA UHDICEHep-CMPOUmeb
lNon Hayana moAroToBKH 2020
(no yuebHomy niamy)
dopma 00yueHUS oyHas
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKoCTb, 3.€.
1 1 3
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroliee noapas3aeieHue
3auem c oyenkotu Kagpeopa «IIM - I[Ipuxnaounas mamemamuxay

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TCCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJaronemMycs, XpaHuTcs Ha kagenpe B OyMakHOM U 3JIEKTPOHHOM BUJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

Konx n HaumeHoBanue WMHauKaTopel TOCTUKEHUS [Inanupyemslie pe3ysbTaThl
KOMIIETCHIINH 00y4yeHHMsI 10 TUCLUIUIMHE

YHuBepcanabHbIe

Ob6memnpodeccnoHanbHbIC

OIIK-2  «CnocoGeH | YMeHHe NpPUMEHSTh COBpPEMEH- | BrajgeHue COBpEMEHHBIMH Ma-

aHAJTM3UPOBATh W | HBII MaTeMaTH4YeCKHi amnmapaTr | TeMAaTHUYECKUMH  ITaKeTaMu B
MMpeaACTaBIATh IJid pCHICHUA MATCMATUYCCKUX W | HAYYHBIX U TCXHUYCCKUX LCIIAX.
UH(POPMAILIHIO, TEXHUYECKUX 3a]1aY.

MNPUMCHATH

UHPOPMALIMOHHBIE U

KOMITIBIOTCPHBIC

TEXHOJIOTUH JUIst

paboTsl c

uHpopmanuen u
IpUOOpPETEHUs] HOBBIX
3HAaHUHU B
npodeCcCHOHAILHON
NESITEIbHOCTH,
MIPUMEHSATD B
MPOEKTHOM
JIeSTeTbHOCTH
CpeacTBa
ABTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS»
OIIK-11 «Cmnocoben
OCYULIECTBIISTh
MMOCTaHOBKY u
perieHne Hay4HO-
TEXHUYECKUX  3a1ad
CTPOUTEIBLHOU
OTpaciu, BBIMOJIHATD
AKCTIEPUMEHTAIILHBIE
UCCIIE0BaHUS U
MaTeMaTU4eCcKoe
MOJEIIUPOBAHUE,
aHaJIN3UPOBATH 170'¢
pe3ynbTaThl,
OCYIIECTBIISTh
OpraHu3aIIo
BBITIOJTHCHHST HAYYHBIX
HCCIICIOBAHUID)

[Ipodeccuonanbuble

12



Tab6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPECTB

KonTpoaupyembie ®opmupyemas | HammenoBanue
pa3aeJibl (TeMbl) KOMIIETE€HIIUSA OLIEHOYHOI'0 IToxa3aTen oneHKH
JUCIMILINHBI cpejacTBa
Pazgensr 1, 2,3, 5 OIIK-2, 3ammra yadopa- | [IpaBUIbHOCTh  BBITOTHEHUS
OIIK-11 TOPHBIX paboOT 3aaHus. ApryMEHTUPOBAH-
HOCTb OTBETOB
Pasnensr 1 — 5 OIIK-2, PTP [TonHOTa M IPaBUIBHOCTH
OIIK-11 BBIIIOJIHEHUS 3a0aHUs

2 Mertoanuyeckne MaTepHualJibl, oNpe/ie/A0NMe NPoOLeAYPbl OlleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AESTEJIbHOCTH, XapAKTePU3YIOLIMeE MPOLecc
¢dopMupoBanusi KOMIeTeHUHH

Metoauyeckue MaTepuansl, ONPEACIAOIUE IPOLUEAYPbl OLCHUBAHUS 3HAHUN, YMEHUN,
HaBBIKOB U (WJIM) OMbITA EATEIILHOCTH, IPEACTABICHbI B BUJE TEXHOJIOTMUECKONW KapThl TUCIIHU-

IUTMHBI (Tabnuua 3).

Tabmuna 3 — TexHonmormyeckas Kapra

HaumenoBanue

Cpoku

HIxkana oue- Kpurepun
Ol[€HOYHOI0 BBINOJIHE-
HHUBaHUS OlleHUBAHUS
cpelcTBa HHSA
1 cemectp

HPOMle(‘yIMOllHa}l ammecmauus 6 ¢0pM€ 3auema c ouelmoﬁ

1 PI'P

B KkoHue | 50 dayutoB

ceMecTpa

50 GamioB - CTYIEHT NPaBUIIBHO
BBINMOJIHMI 3ajaHue. [lokazan ot-
JUYHbIE BJIAJICHUsS HABBIKAMU HpPHU-
MCHCHHS IIOJIYYCHHBIX 3HAaHUH U
YMEHUIl npu pelmeHuu npogdeccuo-
HaJIbHBIX 3aJa4 B paMKaX YCBOCH-
Horo yuebHoro marepuana. OTBe-
THJI Ha BCC MOOIIOJIHUTCIBHBIE BO-
IPOCHI Ha 3aIlUTe.

30 GayIoB - CTY/AEHT BBIMOJHUI 3a-
JaHue ¢ HeOOJIbIIUMU HETOYHOCTS-
mu. Ilokazan xopomme BiageHUS
HaBbIKAMU TPUMEHEHHS MOJIyYeH-
HBIX 3HAHUM ¥ YMEHMU IIpU pellle-
HUU TpOQEeCcCCUOHANBHBIX 3a7ady B
paMKax yYCBOEHHOTIO y4yeOHOro ma-
tepuana. OTBETHII Ha OOJIBITUHCTBO
JIOTIOJIHUTENBHBIX BOIIPOCOB Ha 3a-
LIUTE.

15 6amioB - CTYJEHT BBIIOJIHWII 3a-
JIAHHWE C CYIIECTBEHHBIMU HETOYHO-
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HaumenoBanmue Cpoknu
OLI€HOYHOI 0 BBINOJIHE-
cpecTBa HUA

IIxkana oue- Kpurepun
HUBaHUSA OlleHUBAHUS

ctamu. [lokazan ynoBneTBopUTENb-
HOE BJIaJICHHE HaBbIKAMU MPUMEHE-
HUSI TIOJTYYEHHBIX 3HAHUM U YMEHHI
MpU pelIeHUH TPO(HEeCCHOHATBLHBIX
3a/lad B paMKax YCBOEGHHOTO yueO-
Horo Mmarepuana. IIpum oreerax Ha
JIOTIOJIHUTEIbHBIE BOIPOCHI HA 3a-
uuTe ObUIO JOIMYIIEHO MHOrO He-
TOYHOCTEH.

0 GayI0B - IpU BBHINOJIHEHUH 33/1a-
HUSL CTYIEHT IPOJAEMOHCTPHPOBAI
HEJIOCTaTOYHBIN ypOBEHb BIIa/ICHUS
HaBBIKAMU TPUMEHEHHS TOJTY4eH-
HBbIX 3HAaHWM M YMEHUU IIpU peuie-
HUM TPO(ECCHOHATBHBIX 3a/1a4 B
paMKax yCBOCHHOIO y4eOHOro ma-
tepuana. Ilpm oTBeTax Ha IOMOJ-
HUTEJbHBIE BOIPOCHl Ha 3allUTe
OBUIO JIOMYIIEHO MHOXECTBO He-
TOYHOCTEMN.

HNTOI'O: - 50 6annoB -

Kpurtepnu oneHKku pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % OT MakCHMaJbHO BO3MOXXHOH CYMMBI OalsIOB — «HEYIOBJIETBOPUTEIHHOY
(HEOCTAaTOYHBIN YPOBEHB JJIsl IPOMEXYTOYHON aTTECTAllUH 110 TUCIHUILINHE);

65 — 74 % oOT MakCUMaJbHO BO3MOXKHOM CyMMBbI OajiOB — «yIOBJIETBOPUTEIHLHO»
(moporoBbIi (MUHUMAJIBHBIN) YPOBEHb);

75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);
85 — 100 % oT MakcMMaJbHO BO3MOYKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHN (MaKCH-
MaJIbHBIH) YPOBEHb)

3 TunoBble KOHTPOJILHBbIE 32/IaHNUS WM HHbIE MATEPHAIbI, HEOOX0AUMbIE 1JIs1
OllEHKH 3HAHUI, yMeHM i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XapaKTepPHu-
3yloume npouecc popMupoOBaHHUSA KOMIIETEHIMH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOI NPOrpaMMbl

3.1 3apanus A8 TeKyLero KOHTPOJIsl yCIeBaeMOCTH
PacueTHo-rpaduueckasi padora

3AJIAHME 1.

Pemmts 2 HenmuHENHBIX ypaBHEHMs ¢ TouHOCTHIO 10 0,0001.

3AJIAHUE 2.

Pemmts cucreMy 2 HeMMHENHBIX ypaBHEHMH ¢ TouHOCTBIO 10 0,0001.

3AJIAHME 3.

Pemute muddepeHimanbabple ypaBHEHHS TEPBOTO M BTOPOTO TMOPSJIKAa C TOUHOCTBIO
10 0,0001.

3AJIAHUE 4.

Pemmts cucremy nByx nuddepeHnnanbHbIX ypaBHEHUH MEPBOTO MOPSIKA C TOYHOCTHIO
1o 0,0001.
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3AJIAHME 5.

Pemmts cucremy JIHMHEHHBIX ypaBHEHUsS ¢ TOYHOCTBHIO 10 0,0001 MaTpuyHBIM METO-
noM. IlpoBepky BbIMOMHUTH MeTonoM Kpamepa. Mcxonuble naHHBIE B3STh U3 TaOIUIIBI.

3AJJAHUE 6.

Omnpenenuts ¢pynkuuto f(t, @), mpenBapuTeabHO ONpeneuB MepeMeHHbe ®, X, a. [Toka-
3aTh TabmuIy 3HaucHui GyHkuuu. [Toctpouts rpaduku Gyuxmuu f(t, @) 11t AByX pasHbIX 3HAa-
YeHUH apryMeHTa a.

3AJJAHUE 7.

Jns pyskiuu, paBHo Beipakenuto f(X, Y), HaliiuTe MepByrO ¥ BTOPYIO YaCTHBIC IPOU3-
BOJHBIC 1O X M Y. Berumcnure yactHyro npousBogHyro mo X B Touke (1; 0,1). YacTHbie mpous-
Bogusie B MathCAD naxonsrcs Tak ke, Kak 1 OOBIYHBIE.

3AJJAHUE 8.

Pemmre anrebpanveckoe ypaBHEHHE.

3AJJAHUE 9.

Hanummre nporpamMmy [Uis BBIYUCICHHS 3HAYeHUH (QYHKUIWU Y JUId BCEX 3HAYCHHUN
apryMeHTa X Ha 3aJaHHOM HHTEpBaJe [Xn, Xk] € 3a7aHHbIM maroM Oy ¢ MCIOJIb30BaHHEM OIEpa-
TOpoB BeTBJeHus If u onepaTopa mukia for.

3AJIAHUE 10.

Jlig 3anaHHON B BapuaHTe (PYHKIIMU IIPOBECTH IOJIHOE UCCIIEI0OBAaHUE U MOCTPOUTH Ipa-
UK.

3AJIAHUE 11.

CoznaTh CTaTHUCTUYECKYID COBOKYIHOCTb, HCHOJb3YS JAaTUYUKHU CIIYYalHBIX YHCEI.
KonuuecTBo uncen CTaTUCTUYECKON COBOKYIMHOCTH M MIPUHATH CaMOCTOATENbHO. OnpenenuTh
LHEHTp TPYNIUPOBAHUS CTATUCTHUECKON COBOKYIHOCTH, BEIMUYUHY paccesiHus. [loctpouts ru-
CTOTpaMMy C IPOHM3BOJILHBIMU CEIMEHTaMH Pa30WeHMs U TUCTOTpaMMy ¢ pa3OMeHHsIMUA Ha paB-
HBIE CETMEHTHI.

3AJIAHUE 12.

[Toctpouts rpaduk; pemnTs CUCTEMY YpaBHEHUN, HAUTHU TIOIIA/(b, OTPAHHYEHHYIO Ipa-
(uKaMy KpUBBIX.

3AJIAHUE 13.

Tpebyercst onpenenuTs QYHKIUIO, KOTOpas BBITIOIHSIET TPEACTABICHHBIE B BapHaHTaX
3a/laHusl.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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