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1 OOume mooKeHus

Pabouas mporpamma mucturuinabl «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIYUCIICHUNY CO-
CTaBJICHAa B COOTBETCTBHHU C TpeOOBaHUSAMU (eepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeIbHO-
ro CTaHjapra, YTBEp)KICHHOrO0 NpHKa3oM MuHHUCTepcTBa oOpa3oBaHMs W Hayku Poccuiickoi
Oenepanu Ne 929 ot 19.09.2017, u ocHOBHOHM mpodeccHoHaIbHON 00pa30BaTEIBHOM IPO-
rpaMMbl  TOoATOTOBKH «IIporpamMmmHoe oOecriedeHre CpelCTB BBIYUCIUTEIBHOW TEXHUKH U
aBTOMAaTHU3UPOBAHHBIX cucTeM» 1o HampasiaeHuio 09.03.01 "MudopmaTuka ¥ BIYUCIUTEIbHAS

TEXHHKA".

3anaun [TproOperenne NpakTUYECKUX HABBIKOB Pa0OThl B KOHKPETHBIX MaKeTax, CH-

AUCHHILIAHBI cteM KomnbroTepHON Marematuku (CKM) mo peleHuio TpuBHAJIbHBIX 3a]a4
MaTeMaTHKH; OBJaJeHHE 3HAHUAMM Oa30BbIX BO3MOXKHOCTEH COBPEMEHHBIX
CKM jans manpHEHIIUX MCCIeNOBaHUN (PU3MYECKHX MOJENel MpOoIecCOB U
SBJICHUH; OCBOCHHME IPUEMOB, METOJIOB U CIIOCOOOB BBISBIIEHMS, HaOIIO-
JIEHUS, U3MEPEHUS] M KOHTPOJIS IApAMETPOB BBIUMCIUTEIBHBIX IPOIIECCOB.

OcHoBHbIE Onpenenenue ¢pynkuuit. [Tocrpoenue rpadukos.

paszenbl / TeMBI | Pemrenue anreOpandecKnx ypaBHEHUH, CHCTEM yPaBHEHHI.

AHUCIHILTAHBI ANIpoKCHMALYs, MHTEPIIOJISLUS, PETPECCHUSL.
Pemenne nuddepeHmanbHpIX YpaBHEHHH U KX CHCTEM.
Mathcad: 3nemMeHThI TpOorpaMMHUpPOBaHUSL.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tpouecc wu3yueHus gucHUIUIMHBI «CpeicTBa aBTOMATHU3UPOBAHHBIX BBIYMCICHUIN )
HalpaBsJieH Ha (OpMHUpPOBaHUE ClenyroUX KomieTeHuil B coorBerctBuu ¢ ®I'OC BO u oc-
HOBHOI 00pa3oBaTeIbHOM mporpaMmoin (Tadiumma 1):

Tabmuna 1 — KoMeTeHIIMY 1 HHANKATOPBI UX TOCTHKCHUS

KOI[ N HAUMCHOBAHHC

WHanukaTopsl JOCTHKEHUS [Tnanupyemble pe3yabTaThl

KOMIIETEHINH 00y4YeHHS IO TUCIUTUTHHE
YHuBepcanbHbIe
O6menpodeccuoHaabHbIE
OIIK-2. «Cmocoben | OIIK-2.1. 3Haer coBpeMmeHHbIe | BianeHnue coBpeMeHHBIMH Ma-

MOHUMATh TMPUHIIUIIBI
paboThl COBPEMEHHBIX
MH(}OPMaILIMOHHBIX

TEXHOJOTMM MW TIIpo-
rPaMMHBIX CPEJICTB, B
TOM YHCJIE OTede-
CTBEHHOT'O IMPOU3BOJI-
CTBa, U UCIOJIb30BaTh
UX TpU pEUIeHUH 3a-
Jad  1podeccuoHa b-
HOH JESITEIIBHOCTI

WH(pOpPMAIIMOHHBIE TEXHOJIOTHU U
MpPOrpaMMHBIE CPEJICTBA, B TOM
YUCJIE OTEYECTBEHHOTO TPOMU3-
BOJCTBA, MpH pEHICHUH 3aaa4y
MpOPECCUOHAIBHON  JIESITENIbHO-
CTH

OIIK-2.2. Ymeer BwIOHWpaTh CO-
BpEeMeHHbIE  WH(OpPMAaIMOHHBIE
TEXHOJIOTHM W  MPOTPaMMHBIE
CpeicTBa, B TOM 4YHUCJIE OTeye-
CTBEHHOTO TIPOU3BOJACTBA, IMIPH
pelieHny 3aaad MpoQecCHOHATb-
HOM JIeSITEIIFHOCTH

OIIK-2.3. Bnazmeer HaBBIKAMHU
MIPUMCHCHUST COBPEMCHHBIX HH-

TEMAaTUYCCKUMH IIaK€TaMHu B
HAaYYHBIX U TEXHUYCCKUX LCIIAX.




(bOpMalMOHHBIX TEXHOJIOTHH U
MIPOTrpaMMHBIX CPEACTB, B TOM
YHUCJIE€ OTEYECTBEHHOIO IPOM3-
BOJICTBA, IMpPU PEIICHUH 3334
npoecCuOHANbHOM  JIeATeIbHO-
CTH

[Ipodeccuonanbubie

3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Hucuunnmza «CpeacTtBa aBTOMAaTU3UPOBAHHBIX BBIUUCICHUI» U3ydyaeTcsa Ha 1 Kypcee, 2
cemectpe.

JlucrurmHa BXOIUT B cocTaB 0Jioka 1 «/[MciumminHbl (MOTyNIN)» U OTHOCUTCS K 0a30-
BOM YacCTH.

J711 OCBOEHUS JUCIUILTUHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKU U / UJIM OMIBIT MIPaK-
TUYECKOU JeATEIIbHOCTH, C(OOPMUPOBAHHEIC B IMPOIIECCE U3YICHUS TUCIUILTNH / PakThK: «H-
(dhopMaIMOHHBIC TEXHOJIOTUH.

3HaHMsI, YMCHHSI U HABBIKH, CPOPMUPOBAHHBIC MTPH U3YUCHUH TUCIUTUINHBI «CpencTBa
ABTOMATHU3MPOBAHHBIX BBIYUCICHUI», OYIyT BOCTPEOOBAHBI MPU U3YUYEHUHU MOCIEAYIOIINX M C-
uIunH: «THPOPMAITMOHHBIE CHCTEMBI U TEXHOJIOTHIY, «YYeOHas PAKTHKA (03HAKOMUTEIIbHAS
MPAKTHKA)», «TE€XHOIOTHH CO3JJaHus U MTPOJBUKECHHS CAUTOB ((PaKyIbTaTHB)».

Juctunnuna «CpeicTBa aBTOMaTU3UPOBAHHBIX BHIYUCIICHHUI) B paMKaX BOCIIUTATEIb-
HOM paboThl HampaBiieHa Ha (popMHUpOBaHHUE Y 00YUaIOIINXCS AKTUBHOMN TPaskJaHCKOM MO3UIINH,
YBa)XEHUS K MpaBaM U cBOOO1aM YeJIOBEKa, 3HAHUsI ITPABOBBIX OCHOB U 3aKOHOB, BOCITUTAHHE
YyBCTBA OTBETCTBEHHOCTH WJIM YMEHUS apTYMEHTUPOBATh, CAMOCTOSITEIbBHO MBICIIMTh, Pa3BUBA-
€T TBOPYECTBO, MPO(eCCHOHATBHBIE YMEHUS WIH TBOPUYECKU PA3BUTOM JTMIHOCTH, CUCTEMBI 0CO-
3HAHHBIX 3HaHUH, OTBETCTBEHHOCTH 32 BBIMOJIHEHHUE Y4eOHO-IIPOU3BOICTBEHHBIX 3aJaHUIA U T.1I.



4 O0beM IMCHUIIMHBI (MOAYJISI) B 324eTHBIX eIMHHUIAX € YKA3aHHEM KOJMYeCTBA
aKa/JleMU4YeCKHX 4acOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUILIMHEI cocTaBisaeT 3 3.€., 108 akaz. yac.
Pacnpenenenue o0beMa AUCIUILTMHBI (MOJTYJIS) 110 BHJIAM YUYE€OHBIX 3aHATHI MpeIcTaB-

JIEHO B Tadymue 2.

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

O0beM TUCHUNIINHBI

Bcero akagemn-
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 Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

16

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMbI 1 HHBIE aHAJIOTUYHBIE 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 AJICKTPOHHOW MH()OPMAIIMOHHO-00pa30BaTeIILHOM cpeie
BYy3a

60

[TpomexyTouHas arTecTanusi O0yJaromuxcs — 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 00yUaIOIIHUXCS U TPYI0EM-
KOCTb (B yacax)

KonrtakTHas padota

HanmMeHoBaHue pa3aenoB, TEM U COJepKaHue npernoJiaBaTessi ¢ 00yJaroIMMHUCS
Marepuaia Jlekumu | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)

Pasnes 1 Onpenesienne pynkumii. Iloctpoenne rpagukos

Tema 1.1 CnocoObl 3anaHusi NEPEMEHHBIX U

¢ynkuuit. [Toctpoenue rpadukoB GyHKIUH !

Tema 1.2 PenaktupoBaHvne W U3MEHEHHE Mapa-
METpOB rpauKOB PYHKIIUU

OcHoBbl paboTsl B cpene MathCAD




HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PaboTy 00Yy4aOUINXCs U TPYA0EM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroNMMHUCS

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 Pemmienue anre6panyecKux ypaBHeHHUil

, CHCTEM YpaBHEHHH

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}

Pemenne ypasuenuii B cpene MathCAD

Brinmonuenne PI'P

I/I3yquI/Ie TCOPCTUICCKUX PA3ACJI0B JUCHUILIN-
HbI

Paznen 3 AnnpokcuManusi, HHTEPNOJSIIUAS, perpeccust

Tema 3.1 Jluneiinas u CIIaliH-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 H 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: DieMmeHTHI IPOrpaMMHUPOBAHMSA

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 TCOPCTUUCCKUX PA3ACTIOB JUCHUILIN-
HBbI

10

UTOoro

16

32

60




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PaboTy 00Yy4aOUINXCs U TPYA0EM-
KOCTb (B yacax)

KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaress ¢ 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 paclpeielIeHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1/ma 4 — PeKOMeHI[yeMOG pacupeacJICHUC 9aCOB HA CaAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBhI caMOCTOSATEIbHOI padoThl KoJinyecTBO 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
MPOMEXKYTOUYHOM aTTectauuu npeactasieH B [Ipunoxennn 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 YuedHo-MeTOAMYecKOEe M HHPOPMALMOHHOE O0ecTieueHue TUCIUTITUHBI
(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 (Cubcrpun), 2013. —
169 c¢. // IPRbooks : anekTpoHHO-OMONMOTEYHass  cucrema. — Pexum  gocryna:
http://www.iprbookshop.ru/68893.html, orpannueHHsIi. — 3ari. ¢ 3kpaHa.

2) Pemenune wunxkeHepHoix 3amau B mnakere MathCAD [OnexktponHslii pecypc] :
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 1o-
cryna: http://www.iprbookshop.ru/68838.html, orpanudennsIii. — 3ariu. ¢ 3kpaHa.

3) HUcae IO.H. Ilpaktuka wucnonb3oBanusi cuctembl MathCAD B pacuerax snek-
TPUYECKUX M MArHUTHBIX IeTeil [DIeKTpoHHbIN pecypc] : yueOHoe mocobue / FO.H. Ucaes,

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 JIUTEPATypa

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

AJIEKTPOHHO-OMOIHOTEUHAS cucTema. — Pexum JOCTYyTIA:
http://www.iprbookshop.ru/20845.html, orpannuenusiii. — 3ari. ¢ sKpaHa.

2) Murtpodanos C.B. Hcnonp3oBanme cuctembl MathCAD mnpu pemieHun 3agadq
JNEKTPOTEXHUKH U DJICKTPOMEXAHUKH [DIIEKTPOHHBIN pecypc| : METOAMYecKHe YKa3aHHus K
BemonHennio PI'3 mo mucnurmmuae «[lpuknamaeie 3amaun  mnporpammupoBanus» / C.B.
MutpodanoB, A.C. IlageeB. — DiekTpoH. TeKcToBbIe AaHHBIE. — OpeHOypr: OpeHOyprekuit
rocynapctBeHHblli yHUBepcuter, DbC ACB, 2005. — 39 c. // IPRbooks : 3nexTpoHHO-
oubimorteyHas 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, KOMIIBIOTEPHOTO MOJEITHU-
poBanusi, Mathcad u LabVIEW [OnexTponnsiii pecypce] : yuebHoe nocodbue / B.A. Anexun. —
DeKTpoH. TekcroBble gaHHbie. — CaparoB: BysoBckoe obOpasosanume, 2017. — 225 c. //
IPRbooks : smekTpoHHO-OMOIMOTEUHAss  CHUCTEMA. — Pexum JOCTYyTIA:
http://www.iprbookshop.ru/64898.html, orpanudeHHBIN. — 3ari. ¢ 3KpaHa.

8.3 MeToauuyecKkue YKa3aHus Jd CTYACHTOB 110 OCBOCHUIO TUCITUIIJINHBI

CamocrosaTrenbHas paboTa 00y4arOIMXCS, OCBAaMBAIOIIMX AUCHUIUIMHY «CpenacTBa aB-
TOMAaTH3UPOBAHHBIX BBIYMCICHUI», COCTOUT U3 CIEIYIONIMX KOMIIOHEHTOB: W3YyYCHHUE TEOPETH-
YEeCKUX PAa3[esioB TUCLHUIUIMHBI, MOJArOTOBKA K Ja0OpPaTOPHBIM  3aHITHSAM; IMOJArOTOBKA U
oopmiienne PI'P. [lns ycnemrHOTo BBHITOJHEHUS BCEX PAa3JeNioB CaMOCTOSTENBHOW paboTHI
yUYaIIAMCSl PEKOMEHIYETCS NCTIOIh30BaTh CIIEAYIOIIee yueOHO-METOJMIecKoe obecrieueHue:

1) Ocuossl pabotsl B cpene MathCAD: Metonuueckue yka3aHusi K 1abopaTop-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-
ooparoproit pabore /Coct. FO.C. HBanoB. — Komcomonbck-Ha-Amype: PI'BOY BIIO
«KHAI'TY»®, 2016 — 13 c.

5) MHccnenoanue ¢ynkumii B cpene MathCad: Metoandeckue ykasanus k nabo-
patopuoit pab6ore /Coct. 1O.C. HWBanoB. — Komcomonsck-ma-Amype: DPI'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: ®I'BOY BIIO
«KaAT'TY», 2016 — 10 c.

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



8.4 CoBpemeHHbIe IpodeccHoHATbHBbIE 0a3bl JAHHBIX H HHGOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBbI, HCIIOJIb3yeMble IIPU OCYLIeCTBJICHHH 00Pa30BaTe/IbHOIO
Npouecca no AUCHUILINHE

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

8.5 IlepeyeHnb pecypcoB HH(POPMAMOHHO-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 goctyma K uWHGOpPMAaIMOHHBIM 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://www.mathcad.com/library/ - O6uGmuoreka pecypcoB mo cucteme Mathcad.
Kuwurn, snexrponnsie kauru Mathcad, ¢aiinsr Mathcad, ranepen rpaduky 1 aHUMAIHiA, TOJIOBO-
JIOMKH.

8.6 JlnueH3MOHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecriedeHue,
HCIOJIb3yeMOe IPH OCYLIeCTBIEHHH 00Pa30BaTeILHOI0 NMpolecca

Mo AUCIHUILINHE

Tabnuna 5 — [lepeuens UCNOIB3yeMOro MPOrpaMMHOT0 00ecrieueHus

Haumenosanue [10 PexkBH3HTHI / yCIOBHUS UCTIONB30BAHUS

Mathcad Education AxazieMuuecKas. rpynmnoBas, 0eCCPOYHOE UCTIOJIb30BAHUE

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

9 Oprasau3alOHHO-NeJaroru4ecKue ycaoBUsl

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

[Tpu ¢dbopmupoBaHHM CBOEH WHIUBHIyaIbHOW 00pa3oBaTENbHOW TPACKTOPUU O0ydYaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3av4€eT COOTBECTCTBYIOINUX AUCHUILINH U HpO(i)CCCI/IOHaJ'H)HBIX MoAay-
JIei, OCBOEHHBIX B IpoIlecce MPEeIeCTBYIOUIEro 00y4eHus, KOTOpbIH 0cBOOOXKIaeT oOyyarolie-
Irocsa OT H€O6XOI[I/IMOCTI/I X IMOBTOPHOI'O OCBOCHUS.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIif npoliecc MpH MpenoilaBaHui Kypca OCHOBBIBAETCS HA MCIOJIb30BAaHUU Tpaju-
[{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 TEXHOJIOTUH UCIIONB3YIOTCS B BHJIE IIIUPO-
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 (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBIN Kypc OJDKEH JaBaTh HauOONbIIMI 00beM MH(OpMAanuU M 00eCreynBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapCKue 3aHATHS MPEICTABISIOT COOON JeTaTH3aIHIO JIEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, MPOBOIATCS B IEISAX 3aKPETUICHUS Kypca M OXBaTHIBAIOT BCE OCHOBHEIC Pa3/IEeIibI.

OcHoBHOI (hOpMOY TIPOBEJICHHUSI CEMHHAPOB SBJISICTCSL 00CYXKIeHHEe Hanboiee mpoosieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM T€MaM, a TakKe pa3z0op MPUMEPOB M CUTYaIMid B
ayJUTOPHBIX YCIOBHSX. B 00s3aHHOCTH TpenojaBareisi BXOJAT: OKa3aHHE METOJIUYECKOH Io-
MOIIA U KOHCYJIBTUPOBAHUEC CTYACHTOB 110 COOTBCTCTBYIOIUM TCMaM KypcCa.

AKTHUBHOCTh Ha CEMHHAPCKHX 3aHSATHSIX OLEHHBACTCS 110 CICAYIOIIUM KPUTCPHSIM:

- OTBETHI Ha BOIIPOCHI, ITPEIIaraeMbIe MPETIOaBaATEIIeM;

* y4acTue B TUCKYCCHUSX;

* BBIIIOJIHCHUC ITPOCKTHBLIX U MHBIX 3aI[aHI/H>'I;

* ACCHCTUPOBAHME TPEIIOIABATEIIO B IPOBEICHUN 3aHATHIA.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBUIKHM Ha MCTOYHUKH.

I[OKJ'IaI[I)I N OIIIOHHUPOBAHUC AOKJIAAOB IMPOBEPAIOT CTCIICHLb BJIAJACHHUA TCOPECTUUCCKHUM
MaTepHaioM, a TAKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHIH.

OHGHI/IBaHI/Ie 3aI[aHI/II71, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHH, BXOAUT B HAKOIIJICH-
HYIO OILICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yYaOUIUXCS 10 JUCHUNINHE (MOLYJII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHAIPaBIEHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTels, XapaKTepU3YIOIUICS NpPeAMETHOW HaIpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM H
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIEerocs.

Ilenu camocTosITETLHON pabOTHI:

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

+ yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHW;

- (hopMHUpOBaHNE YMEHUI HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTALUIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

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

- (hOpMUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CAMOpEaIn3aluy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBHCHUMOCTH OT I1€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHON TEMAaTHKH.

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

KoHnTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
POXOJUTH B MMCbMEHHOM, YCTHON WIJIM CMELIaHHOH (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 ONpPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHU Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMUIIIIMHBI

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

1. 3ydenne y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 10 TTaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPECTICHNUS, IOHATHS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIIEAYET yJACIUTh BHIITOJHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBHTyaJIbHBIM KOMIUIEKCHBIM 33JJaHHUSIM HA CAMOCTOSITEIbHYIO paboTy.

4. Best TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITENBHO, 33/1a€TCsl HA JIGKLUAX IPero-
naBaresneM. VM jke 1aloTcsi HCTOYHHMKH (B MEPBYIO O4Yepe/ib BHOBb M3JaHHBIC B MEPUOANYECKON
Hay4HOH JIUTEpaType) Ui OoJiee JeTalbHOT0 IOHUMAaHHS BOIIPOCOB, 03BYYCHHBIX HA JICKIIHH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPEEICHUS U (haKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€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;

* MICTIONIb30BATh ISl CAMOIIPOBEPKU MaTepHaiibl POH/IA OIICHOYHBIX CPE/ICTB.

10 Onucanne MaTepuajabHO-TEXHHYECKOT0 ofecrevyeHnsl, He0OX0AMMOro JIs
ocyuiecTBJIeHHs 00pPa30BaTEeIbHOIO NPOLECcCa MO JUCHHUILIMHE (MOYJII0)

10.1 Y4eOHo-s1200paTOpHOE 000pPYyAOBaHUE
Tabmuna 6 — [lepederp 060pya0BaHUS TaOOPATOPHH

HanmenoBanue aynguropun
Aynutopus Hcnons3zyemoe 060pyioBaHue
(;1abopaTopun)
101/5 BoruncnurensHas naboparopus [lepcoHanbHbIE KOMIIBIOTEPHI

10.2 TexHu4ecKkHe U JIEKTPOHHBIE CPeCTBA 00yUeHUSs

JlabopaTropHble 3aHATHUS

Jlnst 1abopaToOpHbBIX 3aHATHH Hcronb3yercs: aymuropus 101/5, ocHauieHHasi mepcoHab-
HBIMU KOMITBIOTEPAMHU.

CamocrositeibHas padora.

[TomerneHust 1y1si cCaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TOJKII0YEHUS K ceTH «VIHTEepHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

- kommbIoTepHBIe Kiacchl (ayn. 101 xopmyc Ne 5).

11 Nuwble cBeaenus

MeToanyecKue PEKOMEHAAUHA 110 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHne JUCIHITIIMHBI 06y'-IaIOH_[I/IMI/IC$[ C OIrpaHUYCHHBIMU BO3MOXHOCTAMH 3J0POBBI
MOXET OBITh OpTraHnu30BaHO KaK COBMECTHO C APYIrUuMU O6y‘-IaIOH_II/IMI/IC$I, TaK U B OTACJIBHBIX
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rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS JUISl ITOIY4eHUs] 00pa3oBaHMs 00yJaronuMu-
Csl C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nienarorn4eckiii COCTaB 3HAKOMUTCS C MCUXOJIOT0-(PHU3UOIOTHICCKUMU
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-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecledeHre MpeaycMaTpuBaeT MPUCIOCOOIeHUE ayIUuTo-
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 ¢ MHBAJIMIHOCTHIO YBEJIMYMBAETCS BPEMsl 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 MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO alIapara);

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

[Tpu HeoOXoaMMOCTH JUIs 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS 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 09.03.01 "Ungpopmamuxa u evruuciumenvras mexuuxa'
HampasnenHocTs (Mpoduib) Ilpoepammnoe obecneyenue cpedcma 8bIYUCTUMENLHOU
00pa30BaTeILHONW IPOTPAMMBI | MEXHUKU U ABMOMAMUIUPOBAHHBIX CUCTIEM
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKoCTb, 3.€.
1 2 3
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
3auem c oyenxoti Kadgheopa IIM - Ilpuknaounas mamemamuxaa

'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 o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeuyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JUCHUILIHHE (MOY.II0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI MX TOCTHXKCHHS

Ko 1 HaumenoBanue

Nuaukaropel AOCTUXEHUS

IInanupyemslie pe3ysbTaTsl

KOMITETCHIIUH 00y4eHUs 10 JUCIUIIIIMHE
YHuBepcanabHbIe
Oo6menpodeccnoHaIbHbIC
OIIK-2. «Cmocoben | OIIK-2.1. 3naer coBpeMmeHHBIE | Bianenne coBpeMeHHBIMH Ma-

NOHUMATh TPHHIUIIBI
paboThI COBpEMEHHBIX
WH(}pOpPMaAITMOHHBIX

TEXHOJIOTMM H IIpO-
IPaMMHBIX CPEJCTB, B
TOM 4YHCJIE OTeue-
CTBEHHOT'O NPOU3BO/I-
CTBa, U WCIOJIH30BATH
UX TpU PELICHUU 3a-
Iaq  mpoQecCHOHATb-
HOM J€ATeIbHOCTI

MH(OPMAaLIMOHHBIE TEXHOJIOTUU U
IPOTpaMMHBIE CpPEACTBA, B TOM
YHUClIe OTEYECTBEHHOIO IPOU3-
BOJICTBA, MpPH pEIICHHH 3a1ad
npodeCCUOHATIBHON  JeATeNbHO-
CTH

OIIK-2.2. Vmeer BbIOUpaTh CO-
BpEeMCHHBIE  WH()OPMAIMOHHBIC
TEXHOJIOTUM U  TIpOrpaMMHbIE
CpeAcCTBa, B TOM YHCJIE OTeYe-
CTBEHHOTO IIPOM3BOJCTBA, IpHU
pemeHnn 3amad MpogecCHOHaATb-
HOM JeATeNbHOCTU

OIIK-2.3. Bnaneer HaBbIKaMHU
MPUMEHEHHUS COBPEMEHHBIX WH-
(GOpMAaITMOHHBIX TEXHOJIOTHA U
MPOrPaMMHBIX CPEJICTB, B TOM
YHCIe OTEYECTBEHHOTO IIPOM3-
BOJICTBA, MpH pEHIeHUH 3aaa4y
MpOPECCUOHAIBHONW  JCSITEIbHO-
CTH

TEMAaTUYCCKUMH IIaK€TaMH B
HAaYYHBIX 1 TCXHUYCCKUX LCIIAX.

ITpodeccuonanbuble

Tab6numa 2 — [TacopT ¢oHa OIEHOYHBIX CPEICTB

KounTtposmpyemsie ®opmupyemass | HammenoBanue
pa3aeJibl (TeMbl) KOMIIETE€HII S OLIEHOYHOI'0 Iloxka3aTen oneHKHn
JUCIMILINHBI cpejacTBa
Pazgener 1, 2, 3, 5 OIIK-2 3amuta nabopa- | [IpaBUIBHOCTh BBITTOIHEHUS
TOPHBIX pabOT 3aaHusl. ApPrymMEHTHPOBaH-
HOCTb OTBETOB
Paspgensr 1 — 5 OIIK-2 PI'P [ToytHOTA ¥ TIPaBMIIEHOCTH
BBIIOJIHCHUS 3aJaHHs

2 MeTtoanuecKue MaTepUaJIbl, oNpee/sioue NPoueaypbl OLeHUBAHUS 3HAHU,
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YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepHU3yolue Mpouecc
¢dopMupoBaHusi KOMIIETEHIM I

MeTtoanyeckre MaTepualbl, ONPEACISIONIMe MPOIEIyphl OIICHUBAHUS 3HAHUM, YMCHUH,
HaBBIKOB M (WJIM) OMBITA JCATEIBHOCTH, IPEICTABICHBI B BH/IE TEXHOJIOTHYECKON KapThl TUCIIH-
TUTHHEI (Tabsuma 3).

Tabmuua 3 — TexHonornyeckas Kapra

HaumenoBanue Cpoku
IIxkana oue- Kpurepun
OLICHOYHOI'0 BBIIOJIHE-
HHUBaHUS OLIcHUBAHMS
CpeacTBa HHA
1 cemectp

Hpomeafcymounaﬂ ammecmauus 6 gbopme 3auema c 01(81-”('012

1 |PIP B xonue | 50 6amios 50 GawIoB - CTYAEHT NPABUJILHO
ceMecTpa BBEINOJIHUI 3amanue. llokaszan otT-
JWYHBIC BJIAJICHUS HABBIKAMU MPH-
MEHEHHUs IOJy4YCHHbIX 3HAHUH U
YMEHUH NpU pelIeHUH NpPOQeccuo-
HaJIbHBIX 3aJlad B paMKaX YCBOEH-
HOro ywyebHoro marepuana. OtBe-
TWJI Ha BCE JIONOJHUTENIbHBIE BO-
IPOCHI Ha 3aIINTE.

30 GaJIOB - CTYJIEHT BBITIOJIHUI 3a-
JlaHWe ¢ HeOOJBIIMMU HETOYHOCTS-
mu. [lokazanm xopomme BIageHUS
HaBbIKAMHU IPUMEHEHMS IOJIyY€H-
HbIX 3HAaHUM M YMEHUU IIpU pelie-
HUM TPOQecCHOHANbHBIX 3a/1ady B
pamMKax yCBOEHHOIO y4eOHOro Ma-
tepuana. OTBeTI Ha GOJIBIIMHCTBO
JIOTIOJTHUTENBHBIX BOIPOCOB Ha 3a-
IINTE.

15 GanioB - CTyAEHT BBINOJHUI 3a-
JJAHUE C CYLIECTBEHHBIMH HETOYHO-
craMu. [lokasan ynoBieTBOpUTENb-
HOE BJIa/ICHUE HABBIKAMH IPUMEHE-
HUS [IOJyYEHHBIX 3HAHUW U YMEHUI
IIpU pelIeHHH NpOo(hecCHOHATBHBIX
3aJa4 B paMKaX YCBOEHHOrO y4eO-
Horo Mmarepuana. IIpm orBerax Ha
JOTIOJIHUTEIBHBIE BOIIPOCHI HAa 3a-
nTe OBLIO JOMYIIEHO MHOTO He-
TOYHOCTEH.

0 GamioB - pH BBINOJHEHUU 3a/1a-
HHUSl CTYAEHT MNPOJAEMOHCTPUPOBAI
HEJIOCTAaTOYHBIA YPOBEHb BIIAJICHUS
HAaBbIKAMM TPUMEHEHHUSI TOJIYYEH-
HbIX 3HAHUW W YMEHUW NpPU pelle-
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HaumenoBanmue Cpoknu
OLI€HOYHOI 0 BBINOJIHE-
cpecTBa HUA

IIxkana oue- Kpurepun
HUBaHUSA OlleHUBAHUS

HUU TpodeccCHOHANBHBIX 3a7ad B
paMKax yCBOEHHOTO y4yeOHOro ma-
tepuana. [Ipu orBerax Ha AOMOJI-
HUTENbHBIE BONPOCHI Ha 3aIINUTE
ObLIO JOMYIEHO MHOXECTBO He-
TOYHOCTEH.

NTOI'O: - 50 OamioB -

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHUs MO AMCHHUILINHE:

0 — 64 % OT MakCUMaJdbHO BO3MOXHOH CYMMBI OajlIOB — «HEYIOBJIETBOPUTEIHHO»
(HEeIOCTaTOYHBIN YPOBEHD Ul IPOMEXKYTOUYHOM aTTeCTal[uy 110 AUCLUHUIIINHE);

65 — 74 % OT MakcCUMaJbHO BO3MOXXHOH CYMMBI OalZIOB — «YyJIOBJIETBOPUTEIHLHO
(moporoBblii (MUHUMAJIbHBINA) YPOBEHb);

75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILIOY» (CPeIHUI YPOBEHbD);
85 — 100 % ot MakcuManabHO BO3MOKHOM CyMMbI 0ajlIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHBIN) YPOBCHB)

3 TunoBble KOHTPOJILHBIE 321aHNUsI WM HHbIE MaTePUAJIbI, HEOOX0MMbIE I
OLICHKHM 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaKTepH-
3yrouue npouecc popmMupoBaHUA KOMIIETEHUMI B X0/1e 0CBOEeHHS 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3aganus AJ15 TeKyLIero KOHTPOJIsA yCIeBaeMOCTH
PacueTrno-rpadguueckas padora

3AIAHUE 1.

Pemnts 2 HenuHeNHHBIX ypaBHEHUs ¢ TouHOCTHIO 10 0,0001.

3AIAHUME 2.

Pemnts cucremy 2 HenmMHENHBIX ypaBHEHHH ¢ TouHOCTHIO 110 0,0001.

3AJIAHME 3.

Pemmts muddepeHunanbable ypaBHEHHs] MEPBOTO M BTOPOTrO MOPSAKA € TOUHOCTHIO
1o 0,0001.

3AJIAHME 4.

Pemnte cucremy nByx nauddepeHnnanbHbIX ypaBHEHUM MEPBOTO MOPSAIKA ¢ TOYHOCTHIO
1o 0,0001.

3AJIAHUE 5.

Pemmth cucremy nuHeHHBIX ypaBHeHMsI ¢ ToyHOcThio 110 0,0001 maTpuyHbBIM MeETO-
noM. [IpoBepky BbImomHUTH MeTonoM Kpamepa. McxonHble naHHBIE B3ATh U3 TaOIUIIBL.

3AJJAHUE 6.

Omnpenenute ¢ynkuumio f(t, a), mpeaBapuTenbHO ONpenenrB NepeMeHHbie ®, X, a. [Toka-
3ath Tabnuiy 3HadeHuit pynkun. [loctpouts rpapuxu Gynkimu f(t, a) s AByX pa3HbIX 3HaA-
YeHUH aprymeHTa a.

3AJJAHUE 7.

Jns pyskum, paBHo BeipaskeHuto f(X, Y), HaiiinTe nmepByro M BTOPYIO YaCTHBIC IPOH3-
BOJIHBIE 1O X U Y. Briunciure yacTHyro npou3BoAHYyI0 1o X B Touke (1; 0,1). YacTHble pous-
Boauble B MathCAD naxopasTces Tak e, Kak 1 OOBIYHBIE.

3AJJAHUE 8.

Pemure anrebpandeckoe ypaBHEHHE.

3AJJAHUE 9.

Hanummre nporpamMMmy [Uis BBIYUCIEHHS 3HaYeHMH (YHKIMHU Y JUI BCeX 3HAYCHUH
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apryMeHTa X Ha 3aJaHHOM MHTEpBaJe [Xn, Xk] € 3alaHHBIM maroM Oy ¢ HCIOJIb30BaHHEM OIlepa-
TopoB BeTBiieHus If u omeparopa nukia for.

3AJJAHUE 10.

Jlns 3aaHHOM B BapHaHTe (DYHKLIMU MPOBECTH MOJHOE MCCIIEJOBAHUE U IIOCTPOUTH I'pa-
buk.

3AJJAHME 11.

CozaTh CTaTUCTUYECKYIO COBOKYIHOCTb, HCHOJb3Ysl JaTUYUKHU CIIy4aWHBIX YHCEIl.
KonuuecTBo 4ncen CTaTUCTHYECKOM COBOKYIMHOCTH M IPUHATH CaMOCTOATENbHO. ONpenenuTb
LEHTp TPYNIHUPOBAHUS CTATUCTUYECKOM COBOKYIHOCTH, BEJIMYMHY paccesiHus. [loctpouts ru-
CTOrpaMMy C IIPOM3BOJIbHBIMU CEIMEHTaMM Pa30UeHHs U TUCTOrpaMMy ¢ pa30MEeHMsIMU Ha paB-
HbIE CETMEHTHI.

3AJJAHME 12.

[TocTpouTth rpaduK; pemnTh CUCTEMY ypaBHEHUH, HAHTH TUIONIA/1b, OTPAHUYCHHYIO Ipa-
(dbUKaMU KpUBBIX.

3AJJIAHUE 13.

Tpebyercs onpenenuTs QYHKIUIO, KOTOpas BBIIOJIHAET IPEJCTABICHHbIE B BapUaHTAX
3a/1aHMUS.
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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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