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1 OOume mooKeHus

Pabouas mporpamma mucturuinabl «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIUYMCICHHID CO-
CTaBJICHAa B COOTBETCTBHHU C TpeOOBaHUAMHU (eaepalbHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbHO-
ro craHjapTra, yTBEPXKICHHOTO MpHKa3zoM MuHHCTepcTBa 0o0pa3oBaHus W Hayku Poccuiickoi
Oenepannu Ne 72 ot 05.02.2018, u ocHOBHOM TpodeccroHanbHON 00pa3oBaTeIbLHON MpOrpam-

Mbl TOATOTOBKU «bopTOoBOE 000pyI0BaHKE JIETATENbHBIX AMIIAPaTOB» IO HAalpaBJICHUIO
24.03.02 "CucreMsl ynpaBileHUs ABU)KECHUEM U HaBurauus'.

3anayn [TproOpereHne MPAKTHYECKUX HABBIKOB Pa0OTHI B KOHKPETHBIX TaKETaX, CH-

ARCHHILINHEI cteM KommbioTepHoi MaTemaTuku (CKM) mo perieHuio TpuBHAIBHBIX 3aa4
MaTeMaTHKH; OBJIAJCHHE 3HAHMSIMHM Oa30BbIX BO3MOXKHOCTEH COBPEMEHHBIX
CKM nnst manpHEHIIUMX HMCCIIEeNOBaHUM (DU3MYECKUX MOJENCH MPOIECCOB U
SIBJICHUIA; OCBOEHHE NMPHEMOB, METOJIOB M CITOCOOOB BBISBIICHHS, HAOIIOACHUS,
M3MEPEHHS M KOHTPOJIS MApaMEeTPOB BBIUUCIUTEIBHBIX MPOIIECCOB.

OcHoBHbIE Omnpenenenne pynkuid. [loctpoenue rpadukos.

pasiensl / TeMbl | PenreHue aareGpandeckux YpaBHEHUH, CUCTEM ypaBHEHUII.

ANRCHHATUTAHDI ANmpoKCUMAITHst, HHTEPIIOJISIIIUS, PErPECCHsL.
Pemenne nuddepeHIMaTbHBIX YPaBHEHUH U UX CUCTEM.
Mathcad: seMeHTBI TPOrpaMMHUPOBAHHSI.

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs MO JUCHUIINHE (MOIY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTH/KEHHS] KOMIIeTeHIIUH

[Tpouecc wu3yuenuss aucHUIUIMHbL «CpeicTBa aBTOMATU3MPOBAHHBIX BBIYMCICHUN»
HampaBlieH Ha (OpPMHUpPOBAHUE CIENYIOMUX KomreTeHIuil B coorBercTBuu ¢ ®I'OC BO u oc-
HOBHOU 00pa3oBaTenbHOM MporpaMmon (Tabmuma 1):

Tabmuma 1 — KomneTeHImu u MHANKATOPHI UX TOCTHXKCHHS

KOI[ N HAUMCHOBAHHC

WHanukaTopel JOCTHKEHUS [Tnanupyemble pe3yabTaThl

KOMIIETEHIIMH 00yuYeHusl N0 TUCIUIINHE
YHUBEpcalbHbIE
O6menpodeccruoHaabHbIe
OIIK-2 Crioco6eH | 3HaeT coBpeMeHHble HH(opMaiu- | Mcnonabp30BaTk COBpEMEHHOE

UCIIOJIb30BaTh COBpE-
MEHHbIe HH(}OpManu-
OHHBIC TEXHOJIOTUHN
JUIS PelICHHs] THUIIO-
BBIX 3ajJiaq IO MPOCK-
THUPOBAHUIO, KOH-
CTPYHUPOBAHUIO u
IPOM3BOJICTBY OOBEK-
TOB TIpoecCHOoHAIb-
HOH JIeSITeTbHOCTH

OHHBIC TEXHOJIOTHH JIJIsl PEIICHUS
TUIIOBBIX 3a7a4 MPOo(heCcCUOHATb-
HOM IeSITeTLHOCTH.

YMeer npuMeHATh annapaTHo-
MIPOrpaMMHBIE CPEJICTBA U aJITO-
PUTMBI 17151 PEIICHUS] TUTIOBBIX
3ama4 mpodeccuoHabHOM Aesi-
TEIHLHOCTH

Bnaneet HaBBIKAMH HCIIOJIL30Ba-
HUSL THHOPMAITMOHHBIX TEXHOJIO-
TUW ¥ aITOPUTMOB JIJISl PEIICHUS
TUIIOBBIX 3a7a4 MPOo(dheCcCUOHATb-
HBIX JI€ATEIbHOCTH

MporpaMMHOe o0ecredeHne
CPEIICTB aBTOMATU3UPOBAHHBIX
BBIYUCIICHUM.

[TpuMeHSITh SI3BIKH POTPAMMH-
POBaHMSI BEICOKOTO YPOBHS ITPH
MIPOrPaMMHUPOBAHUU CPEJICTB U
QJITOPUTMOB aBTOMATH3UPOBAH-
HBIX BBIUMCIICHUN

ITpodeccronanbHbIe




3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOil MporpaMMsl

Jucuumnnaa «CpelcTBa aBTOMAaTU3MPOBAHHBIX BBIYHUCICHHI» W3ydaeTcs Ha 1 Kyp-
ce(ax) B 1 cemectpe(ax).

JlucuurimHa BXOAMT B cocTtaB Onoka 1 «/lucuurummebl (MOAYNH)» M OTHOCHUTCS K
0a30Boif yacTH.

3HaHUs, YMEHUSI U HaBBIKH, CHOPMUPOBAHHBIC TIPU M3YYCHUH AUCHUILTHHBI « CpencTBa
ABTOMATHU3MPOBAHHBIX BBIUMCICHUI», OyIyT BOCTPEOOBAHBI MPH H3YYEHUU IOCIEIYIOIINUX
TUCIUILTUIH «TeopeTHUecKre OCHOBBI 3JIEKTPOTEXHUKH.

4 O0beM IMCHUIIMHBI (MOAYJISI) B 3a4eTHBIX eIMHHUIAX € YKA3aHHEM KOJMYeCcTBA
aKa/JieMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasaresemM (110 BUIaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJIbHYI0 padoTy
00y4arIIHUXCs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBiser 3 3.e., 108 akax. gac.
Pacnipenenenne oobeMa AUCUMITIINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEACTaB-

JIEHO B Tadymue 2.

Tabnuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM y4EOHBIX 3aHSATHIA

Bcero akagemu-

O0beM TUCHUTIIHHBI
YeCKHX 4aC0B

OO0miast TpyA0€MKOCTh TUCIUTLIMHBI 108

KonTakTHas aynuTopHasi padoTa o0y4aronmxcs ¢ npenoaasareneM (1o

N 48
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHSITHSL, IIPEeNy-
CMaTpHBaroIlKe NMPEUMYIIECTBEHHYIO Tepeiady yueOHoi HHpOopMaLnu 1e- 16
JarOrMYeCKUMHU paOOTHUKAMM)

3aHATHA CEMMHAPCKOI0 THINA (CEMUHAPBI, TPAKTUYECKHE 3aHATHS, TPAK-
TUKYMBI, J1a0OpaTOpHbIe pabOThI, KOJJIOKBUYMbI U MHbIE aHAJIOTUYHBIE 3a- 32
HSATHS)

CamocrosiTeibHAas padoTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIIO-
qarolasi rpyMoBble KOHCYJIbTAllMH, HHIUBUAYAIbHYIO paboTy 00ydaro-
HuXCcA € IMpernoaaBaTCIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJ'H)TaHI/II/I);
B3aUMO/IEIICTBHE B 3JIEKTPOHHOIN HH(OPMAIIMOHHO-00pa3oBaTeIbHOM cpejie
By3a

60
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5 Copepxanue JMCOMIIMHBI (MOAYJIsA), CTPYKTYPHPOBAHHOE 110 TeMaM
(pazgenaM) ¢ ykazaHueM OTBeJICHHOI0 HAa HUX KOJHMYeCTBa aKaJeMUYeCKHX

4acoB M BU/JI0B y4eOHOM padoThI

Tabmuna 3 — CtpykTypa U coiep>KaHue JUCIUILTUHBI (MOTYJIs)

HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

Bupl yaeOHOM paOOThI, BKIFOYAst CAMOCTOSI-
TENBHYIO PAa0OTy 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTtHas padora
IperoiaBaTelisi ¢ 00yJaronMMHUCS

MaTepuaia Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YEeCcKue
3aHSITHSL)
Pazoen 1 Onpeoenenue pynkyuii. Ilocmpoe- 2 ) 8 12
Hue zpagukoe.
Tema 1.1 Cnocobwi 3a0anus nepemenHbix u 1 3
@yuxyuil. [locmpoenue epaghuxos ynxyuil.
Tema 1.2 PeoaxmupoeaHue u usmeHenue napa- 1 3
Mempos epagpuxos GyHKyuuU.
Ocnoswl pabomul 6 cpede MathCAD 4 3
Ilocmpoenue epaghuros 6 cpede MathCad 4 3
Pazoen 2 Pewenue anzeopauueckux ypaeHe- 4 ) 10 12
HUil, cucmem ypasHeHuil.
Tema 2.1 Pewenue ancebpauieckux ypagueHuti > 3
U cucmemvl YpasHeHUl.
Tema 2.2 Bcmpoennvle pynxyuu: root, polyroot, 5 3
Giv-en—Find, Isolve.
Bexmopa u mampuyuwt 6 cpede MathCad 6 3
Pewenue ypasnenuii 6 cpeoe MathCad 4 3
Pazoen 3 Annpoxcumayus, unmepnonayus, 9 4 12
pecpeccus
Tema 3.1 Jluneiinas u cniatin uHmepnoaAYul,
aKcmpanoaayuu (TuHelinas, Kyouueckas, napaoo- ) 6
JU4ecKas), TUHeHas u napabdoaudeckas pespec-
cuu
Uccneoosanue gynurxyuii 6 cpede MathCad 4 6
Pa3zoen 4 Pewuenue oughghepenyuanvmvix ypas- 4 ) i 12
HEHUIl U UX cucmem.
Tema 4.1 Pewenue ougpepenyuanvrvix ypaene- ) 6
HUlL
Tema 4.2 Pewenue cucmem ougpepenyuans- ) 6
HbIX YPAGHEHUU
Pazoen 5 Mathcad: dnemenmaul npozpammupo- 4 ) 10 12
6aHus.
Tema 5.1 Onepayuu c gexkmopamu u Mampuya- ’ 4
mu. Cumsonvuvie sviuucienus 6 MathCAD.
Tema 5.2 Ilpoepammuposanue 6 MathCAD. 2 4
CumesonvHule sviuucienus 8 cpede MathCAD 4 2




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TENBHYIO Pa0OTy 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)
KonrakTHas padora
HawnmMeHoBaHue pa3enioB, TEM U COJCPKAHNE IperoiaBaTelisi ¢ 00yJaroNMMHUCS
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(mpaktu- | 3aHATHSA
YEeCKHe
3aHSTHUS)
Ilpoepammuposarnue 6 cpede MathCad 6 2
UTOro 16 i 32 60
MO THCHHIJIHHE

6 BHeayauTopHasi caMocTOsITe/IbHAsI pa6oTa 00y4AOUIUXCH M0 JUCHHUILINHE
(MmonyJ10)

[Ipy nnaHUPOBAHWHM CAMOCTOSTEILHOH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIEAYIOIINM paclpeielIeHHeM YacOB Ha CaMOCTOATENbHYIO padoTy (Tabnuua 4):

Ta6n1/ma 4 — PGKOMGHI[yeMOG pacupeacIiCHUC 4aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBI caMOCTOATEIbHON PadoThl KosanuecTBo yacos
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIUIIINHEI 25
ITonroroBka K 3amuTe JJaOOPaTOPHBIX paboT 15
[ToaroToBka u opopmieHue PI'P 20
60

7 OueHOYHBbIE CPeICTBA /sl IPOBeAeHUS TEKYLero KOHTPOJIs 1
NPOMEKYTOYHOH ATTeCTAUHN 00y4aIOIIUXCH M0 AUCHUIINHE (MOAYJII0)

q)OHZ[ OICHOYHBIX CPCIACTB JIA MPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBACMOCTH U
MPOMEXKYTOUHOU aTTecTanuu npeactasieH B [Ipunoxenun 1.

T1oHEIN KOMIUIEKT KOHTPOJIBHBIX 3a)1aH1/1171 HJIM UHBIX MaTCcpUaJiOB, HCO6XO)II/IMI)IX JUJISL
OIICHUBAHUS PE3YNbTATOB OOyUYEHUs MO AMCHMUIUIMHE (MOIYINIO), MPAKTHKE XPaHUTCS HA Ka-
benpe-pazpaboTunKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYueOHo-MeTOaMYeckoe ¥ HH(POPMANMOHHOE o0ecrevYeHHe JTUCHUILINHBI
(MmomxyJis)

8.1 OcHoBHas 1uTEpaTypa

1) Metons! Beruucienuii B makere MathCAD [DnekTponHBIi pecypc] : yaebHOe mocobue
/ N.A. benapes [u ap.]. — DIeKTpoH. TeKCTOBbIe naHHbIe. — HoBocnOupck: HoBocubupckwmii roc-
YIapCTBEHHBIH apXUTEKTypHO-CTpOUTENbHBIM yHHBepcuTeT (Cuberpun), 2013. — 169 c. //
IPRbooks : 3JIEKTPOHHO-OMOIMOTEeYHAS cucTema. — Pexum JI0CTyTA:
http://www.iprbookshop.ru/68893.html, orpannuenHssIii. — 3ari. ¢ 3KpaHa.

2) Pemenne nnxeHepHsix 3aaau B makere MathCAD [DnektponHslit pecypc] : yaeOHOe
nocobue / FO.E. BockoOoiHUKOB [u Ap.]. — DIEKTpoH. TeKCTOBbIE naHHbIe. — HoBocuOupck: Ho-
BOCHOMPCKUN TOCYAAPCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuTeT (Cubecrpun), 2013.
— 121 c¢. // IPRbooks : »nekrpoHHO-OMOnIMOTEUHas cucTemMa. —  PexxuMm pocrtymna:
http://www.iprbookshop.ru/68838.html, orpannueHHbIi. — 3ar. ¢ 3kpaHa.

3) Ucaes 1O.H. [Ipaktuka ucnonb3oBanus cucreMbl MathCad B pacuerax 3JIeKTpHYECKUX
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¥ MarHUTHBIX 1ieneit [DnekTpoHHbIH pecypce] : yuedHoe nocobue / FO.H. Hcaes, A.M. Kymios. —
OnekTpoH. TekcToBble AanHble. — M. : COJIOH-TTPECC, 2013. — 180 c. // IPRbooks : smek-
TpOHHO-OnMOMMoTeuHass cucrema. — Pexum nocryma: http://www.iprbookshop.ru/26925.html,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

8.2 [omoJHUTeIbHAs JIUTEpPaTypa

1) dpsixonoB B.I1. Mathcad 8—12 ans cryaentoB [DnekrponHsiii pecype] / B.IL. JIpsiko-
HOB. — DekTpoH. TekcToBbie nanubie. — M. : COJIOH-TITIPECC, 2005. — 632 c¢. // IPRbooks :
AJIEKTPOHHO-OMOTHOTEUHAS cucTema. — Pexum JOCTyTa:
http://www.iprbookshop.ru/20845.html, orpannuenHbIi. — 3ari. ¢ 3KpaHa.

2) Murpodanos C.B. Ucnons3zoBanue cucrembl MathCAD mpu penieHun 3a1ad 3Jiek-
TPOTEXHUKHU U AJIEKTPOMEXAHUKU [DIEKTPOHHBIN pecypc]| : METOAUYECKHE yKa3aHUsSl K BBINOJ-
Hernio PI'3 mo muctmnmmne «[Ipuknagasie 3agaun nporpammupoBanus» / C.B. Mutpodanos,
A.C. IlaneeB. — D1eKTpoH. TeKCTOBbIe AaHHbIE. — OpeHOypr: OpeHOyprckuil rocyaapcTBEHHBIN
yausepcuret, 6C ACB, 2005. — 39 c. // IPRbooks : 31eKTpOHHO-OMOIMOTEUHAs] CUCTEMA. —
Pexum noctyna: http://www.iprbookshop.ru/51516.html, orpanndenssiii. — 3ari. ¢ 3kpaHa.

3) Anexun B.A. DnekTpoTexHuKa U 1eKTpoHUKa: JIabopaTopHbIi IPAKTUKYM C UCIIOJb-
30BaHMeM MUHHATIOPHOI 3JIEKTPOTEXHUUECKOH s1abopaTopuu MOJI, KOMIIBIOTEPHOTO MOEINH-
poBanwusi, Mathcad u LabVIEW [DnextponHsiii pecypc] : yuedbHoe mocodue / B.A. Anexun. —
DneKTpoH. TeKCTOBbIE AaHHbIe. — CapatoB: ByzoBckoe oOpa3oBanue, 2017. — 225 c¢. // IPRbooks

3JIEKTPOHHO-OMOIMOTEYHAS cucTema. — Pexum JOCTYTIA:
http //www.iprbookshop.ru/64898.html, orpanndennslii. — 3ari. ¢ 3xpaHa.

8.3 MeToauuyecKkue YKa3aHUuA QJI CTYACHTOB 110 OCBOCHHUIO JUCHUIIJINHBI

N3yuenne aqucuuminHel «CpecTBa aBTOMATU3UPOBAHHBIX BBIYUCICHUI» OCYIECTBIIS-
eTcs B IIpoliecce ayAUTOPHBIX 3aHATUH M CAMOCTOATENbHOM paboThl cTyIeHTa. AyAUTOpPHBIE 3a-
HATUS IPOBOAATCA B (hopMe JeKIUH U TaOOpaTOpHbIX 3aHATHH. Paziensl AMCIUILINH cleayeT
U3y4aTh [0CIIeI0BaTeIbHO, HaUMHAs ¢ epBoro. Kaxxasiit pazaen, popmMupyeT HeoOXoauMble
YCIIOBUS AJIs1 CO3AaHUSI CUCTEMHOIO MIPEICTABICHUS O IPEMETE TUCIUTUINHBI.

CamocrodrenbHas paboTa siBiIsieTcsl Haubosiee MpoIyKTUBHOM (popmMoil oOpa3oBaTesbHOM
Y TI0O3HABATEJILHOM JIEATENHHOCTH CTy/IeHTa B mepuoj ooyuenusi. CPC HanpaBiieHa Ha yriyoJie-
HUE U 3aKpeIICHUE 3HaHUH CTY/IEHTa, pa3BUTHE NpakTuiyeckux ymeHnid. CPC Bkitouaer cieny-
IOIII€ BUJIBI pa0OT:

— paboTy ¢ JEKIMOHHBIM MaTEpUaIoOM, MOMCK U 0030p JIUTEPATYPHI U ANEKTPOHHBIX HC-
TOYHHKOB MH(OPMALIMU IO HHANBUAYAIBHOMY 3a/1aHUIO;

— ONEPEeKAOLIYI0 CAMOCTOSATENBbHYIO padoTy;

— BeinonHenue PI'P;

— U3y4Y€HHUE TeM, BBIHECEHHBIX Ha CAMOCTOSTENIbHYIO TPOPAOOTKY;

— MOJTOTOBKY K MEPOTIPUSATHUAM TEKYILIETO KOHTPOJIS;

— MOATOTOBKY K IPOMEKYTOUYHOM aTTecTallu (UTOrOBasi OI[CHKA).

CryneHTy HE0OX0/IMMO YCBOUTH U 3alIOMHUTH OCHOBHBIE TEPMHUHBI, MOHATHS U UX OIpe-
JIEJIEHNUs, IOJIXO/Ibl, KOHIIETIIIMA U METOJUKH.

KoHTposb camocTosTENhHOM pabOTHI CTY/IGHTOB U Ka4€CTBO OCBOCHUS JUCITUTUTHHBI
OCYIIIECTBIISIETCS] BO BpeMs ayIMTOPHBIX 3aHATUH. [[7151 3TOT0, BO BpeMs JIEKIIMIA UCIIOJIB3YIOTCS
AJIEMEHTHI TUCKYCCUU U KOHTPOJIbHBIE BOIIPOCHL. Y POBEHb OCBOCHUSI YMEHUI 1 HaBBIKOB IIPOBE-
psiercst Ha 1a00paTOPHBIX 3aHATHX. J[J1s 3TOro UCMONB3YIOTCS 3aJaHNs, IOATOTOBJIEHHBIE CTY-
JIEHTaMH1 BO BPEMs CEMeCTpa U IpeIHa3HAaYCHHBIC /TSl TEKYIIET0 KOHTPOoIIs (Tadiuia 6).

IIpomexyTouHas aTTecTanys (MTOroBasi OLEHKA) IPOM3BOAUTCA B KOHLIE CEMECTpa U
TaK)Ke OLICHHUBAeTCs B Oaiax.

WTOroBbIi peHTHHT Ompenensercss CyMMUPOBaHHEM OallIoB MO pe3yiabTaTaM TEKYIIETo
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KOHTPOJIS U 0aJuIoB, MOJyYEHHBIX HA MPOMEXYTOYHOM arTrecTanui. MaKkCUMalbHBI UTOTOBBIN
peiitunr — 100 6amioB. OLEHKE «OTIMYHO» coOTBeTCTBYET 85 - 100 Gamios; «xopomo» — 75 -
84; «yoBIETBOPUTENBHO» — 65 - 74; MeHee 64 — «HEYIOBIETBOPUTEIHLHOY

8.4 CoBpemennbie mnpodeccuoHATbHbIE 0a3bl JaHHBIX W HH(OPMAINMOHHBIE
CIIPABOYHbIE CUCTEMbI, HCIIOJIb3yeMble MPU OCYIIeCTBJIEHUH 00pa30BaTeIbHOI0
npouecca no JUCHHUIINHE

1) bubmuorexa POOU http://www.rfbr.ru/rffi/ru/library
2) Hayunas snekrponnas oudnuoreka "KubepJlenunka" https://cyberleninka.ru/
3) Enmunoe okHO nocTyna kK MHpOpMaIMoHHbIM pecypcam http://window.edu.ru/

8.5 Ilepeyenb  pecypcoB  HHGPOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX /1JIsl OCBOEHHS THCIIUIIIUHBI (MOIYJIs1)

1) http://communities.ptc.com/community/mathcad - caiit komnaanu PTC, npousBoaute-
151 Mathcad

2) http://www.pts-russia.com/ - callT aBTOpU30BaHHOTO MapTHepa kommanuu PTC
(Parametric Technology Corporation) B Poccun

3) http://mcs.ptc.com/mcs/ — uadopmarus o Mathcad Calculation Server. [Tpumepsr, 10-
KyMEHTAIHSI.

4) http://www.mathcad.com/library/ - bubnmoreka pecypcos no cucrteme Mathcad. Kaun-
T'H, 3JIeKTpoHHBbIe KHUTH Mathcad, daiinsr Mathcad, ranepeu rpaduku 1 aHUMaIMi,
T'OJIOBOJIOMKH.

8.6 JIunmeH3nmoHHOe W CBOOOJHO pacHpOCTpaHsieMOe NMPOrpaMMHOe ofecreyeHue,
HCIOJIb3yeMoe ITPH OCYIIEeCTBJIEHHH 00pPa30BaTeILHOTO MpoLecca

no JTMCHMIIJINHE

Tabnuna 5 — [lepeueHpb UCHOIB3yeMOro MPOrpaMMHOI0 00eceueHus

Haumenosanue [10 PexBu3nTHI

Mathcad Education Jorosop Ne 106-AD120 ot 27.11.2012

9 OpraHu3alMOHHO-NIeJarornyeckue ycJoBHs

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIKk 0OydeHwus (mpernogaBaHusi) — pyccKuid. [[ns Bcex BUIOB
AyJAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTENBHOCTHIO 45 MUHYT.

IIpu dbopmupoBanuy CBOEH WHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
IIUICST IMEET TIPaBO Ha Mepe3adyeT COOTBETCTBYIOMIMX JUCIUIUIMH U TPOPECCHOHATIBHBIX MOY-
Jieil, OCBOEHHBIX B MPOIIECCe MPEANISCTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKIaeT 00ydaroIe-
rocsi OT HEOOXOMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHBIN MPOIEeCC MPH MPENoJaBaHuNd Kypca OCHOBBIBACTCS HA MCITOJIB30BAHUH TPAJIU-
[{MOHHBIX, NTHHOBAIIMOHHBIX U MH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
Hble 00pa3oBaTelIbHbIe TEXHOJOTUHU MPEJCTABIECHbI JEKIHUIMUA U CEMHUHAPCKUMHU (TPaKTHUYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaL[I/IOHHbIC O6p2130BaTe.HBHBI€ TCXHOJIOTHUU HUCIOJIB3YIOTCS B BUJC IHUPO-
KOTO TIPUMEHEHUS aKTUBHBIX M MHTEPAKTUBHBIX OPM MpoBeneHus 3aHaTuii. MHpopManmonHbe
o0pa3oBaTeNbHbIE TEXHOJOTMH PEATH3YIOTCS IYTEM AaKTHBU3ALUU CAMOCTOSITEIHHOM pabOTHI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa3oBaTeIbHOM Cpeie.
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9.2 3aHATUA JeKIIUOHHOI0 THIIA

JIekMOHHBII Kypc MpearosaraeT CUCTeMaTH3HPOBAaHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexium aekTop 0053aH MpeaynpenTh CTYACHTOB, IPUMEHUTENIHFHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHUKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYrTaH Kypc.

JIekMOHHBIN Kypc MOJDKEH JaBaTh HanOoJbImii 00beM MH(pOpManuu 1 odecrneynBaTh
Oosiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB IPH 3HAYMTEIBHO MEHBILCH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcsi OOIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHHE MaTepHana.

9.3 3ansiTHSI CEMMHAPCKOIO THUINIA

CemuHapckue 3aHATHA IPEICTABIAIOT COOON JeTaau3alMIo JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuasa, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBATBIBAIOT BCE OCHOBHBIE PA3/EIIbl.

OcHoBHO# (opMOIi IPOBECHUSI CEMHHAPOB SABJISIETCS 00CYXkJIeHHe Hauboiiee npodsieM-
HBIX M CJIOKHBIX BOIPOCOB IO OT/AEJIBHBIM TE€MaM, a TakKe pa30op MPUMEPOB M CUTyallUH B
ayJUTOPHBIX YCJIOBHSX. B 00s13aHHOCTH IpenojaBaresst BXOJAT: OKa3aHHE METOJIUYECKOil mo-
MOIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHITHUAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BONPOCHI, IIPEJIaracMble MPErogaBaTeseM;

* y4acTHE B IUCKYCCHSX;

* BBIITOJIHEHUE IIPOEKTHBIX U UHBIX 3aJaHUM;

* ACCUCTHPOBAHUE NPENOIABATENI0 B IPOBEACHNUN 3aHATHH.

OTBeT 10JKEH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKM HA MICTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJOB IPOBEPSAIOT CTENEHb BIAJEHUS TEOPETUYECKUM
MaTepHaJIoM, a TaKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.

OneHuBaHUE 3a/1aHUM, BBIITOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATUHU, BXOAWT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHasA padoTa 00yyaouuXxcsl Mo JUCHUIINHE (MOTYJIIO)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpETEHUs! CTYJCHTOM HOBBIX 3HAHUM, YMEHUN 0€3 HEeNmOCPEeICTBEHHOI0 y4JacTHsl Mpernoja-
BaTells, XapaKTepU3YIOIUICSI MpeAMETHOW HampaBIeHHOCTbIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLICHKOW Pe3yJIbTaTOB JESATEIIbHOCTH 00Y4aroIIerocs.

Llenu camocTosITETLHOM pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKNUX 3HAHUN U IIPAKTUYECKHUX
YMEHMU CTYIEHTOB;

- yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUI;

- (hopMHUpOBaHNE YMEHUI HCIIOJIIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIIMIO,
CIIEHUATIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATEIbHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATUBBI, CITIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOPEAIN3allNH;

* pa3BUTHE UCCIEA0BATEIBCKUX YMEHUM U aKaIEMUYECKIX HABBIKOB.

CamocTosTenbHas paboTa MOXKET OCYLIECTBIISTHCS MHIUBUIYaIbHO WM ITPyHIaMH CTY-
JICHTOB B 3aBUCUMOCTH OT I1€JIM, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKH.

TexHonorust opraHu3ai CaMOCTOSTEIbHON pabOThl CTYAEHTOB BKJIIOYAET UCIIOIb30BaA-
HUE HH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposib pe3ynbTaToB BHEAYIUTOPHOW CaMOCTOSITENIBHOW PabOThI CTYACHTOB MOMKET
NPOXOJIUTH B MUCbMEHHOM, YCTHOW MIJIM CMELIaHHOM (hopme.

CryneHThl JOJKHBI HNOJXOAUTh K CaMOCTOSTENIBHOM paboTe Kak K HauBaKHEHIIemy
CPEACTBY 3aKpEIJICHUS U PAa3BUTUS TEOPETUUYECKUX 3HAHMM, BHIpAOOTKE €AMHCTBA B3IJISAJOB HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHs ONpPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeToauuyecKue YKa3aHus Js oﬁyqammnxca 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpr w3yyeHHH IMCHUIUIMHBI OOYYAFOIIUMCS IEJIeCO00Pa3HO BBIMOIHATE CIEAYIOIINE
PEKOMEH /1IN

1. 3yuenne yueOHOM QUCIUTUIMHBI JOJDKHO BECTHCHh CUCTEMATHUECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHMKY WM KOHCIEKTHBIM MaTepuaiam
PEKOMEHJIYETCsI 110 MaMSITH BOCIIPOM3BECTH OCHOBHBIC TEPMUHBI, OTIPE/ICICHHUS, IOHSITUS pa3fie-
na.

3. Ocoboe BHUMAaHUE CIICAYET YACIUThH BBIMIOJHEHUIO OTYETOB 110 IPAKTUYCCKUM 3aHSTH-
AM 1 UTHAUBUAYAJIbHBIM KOMIUICKCHBIM 3a/IaHUAM Ha CaAMOCTOATCIIbHYTO pa60Ty.

4. Best TeMaTuka BOIPOCOB, U3YYaeMBIX CAMOCTOSITEIIBHO, 3a/1a€TCS Ha JICKIUAX MPETo-
naBatesieM. MM e aroTcs UCTOYHMKY (B IEPBYIO OY€pe/lb BHOBb M3/IaHHBIE B EPUOAUUECKON
HAYYHOI JuTeparype) uis 6ojiee AeTaIbHOTO MOHUMaHUS BOIIPOCOB, 03BYYCHHBIX Ha JICKIIUH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00y4aromuecs T0JDKHBIL:

* IPOCMATPHUBATh OCHOBHBIC OTPE/ICICHUS U (PaKThI;

* IIOBTOPUTDH 3&KOHCHCKTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpual U JOIIOJIHUTH
€ro C y4eTOM PEKOMEHIOBAHHOM 10 JJAHHOU TEME JIUTEePATYPhI;

* UIBYYUTb PECKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABIIATH TC3UCHI, AHHOTAIIUHU U KOHCIICKTHI
Han0oJiee BAXKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIIMMOJHATE 3aJIlaHUs, aHAJIOTUYHBIC MTPCAJIaracMbIM Ha 3aHATUAX

* UCTIOJIB30BATh JIJISl CAMOIIPOBEPKHU MaTepuabl (OH/Ia OLIEHOYHBIX CPEICTB.

10 Onucanue MaTepuaAIbHO-TEXHHYECKOT0 00ecneyeHnsi, He0OX0AMMOT0 1JIs1
ocyuiecTBJIeHHs 00pa30BaTEIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 YuebHo-1200paTOpHOE 000pYy/A0BaAHHE

Ta6numa 6 — [lepedyenp 00opyaOBaHUS J1A0OPATOPUHT

HaunmenoBanue ayiuropuu
Aynuropus Hcnonb3yemoe obopynoBaHue
(;1abopaTtopun)
Jlabopatopuss OBM u BbI-
202/3 YUCJIMTEIBHBIX MPOMBIILIEH- | [IepcoHanbHBIE KOMIIBIOTEPHI
HBIX CEeTEH

10.2 TexHu4yeckHe U YJIeKTPOHHBIE CPEeACTBA 00yUeHUSsI

JleKUMOHHBbIE 3aAHATHS

Aynuropuu TSl TEKIMOHHBIX 3aHATHI YKOMIUIEKTOBAHBI MEOETBI0 U TEXHUUECKUMU CPe-
CTBaMH OOYYEHHMS, CIY)KalTUMHU JJIsl TIPEJICTaBlIieHus yueOHoW mHpopMaIuu OONBIION ayauTo-
pun (HaOOpHI JIEMOHCTPAIMOHHOTO 00OpymOBaHUs (IIPOEKTOp, DKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTJISATHBIE TTOCOOUS, TEMATHIECKHE UILTFOCTPALIHH ).

JlaGopaTopHble 3aHATHSA

Jnis mabopaTopHBIX 3aHATUN Hcnonb3yercs aynutopust Ne202/3, ocHaiieHHas 060pyaoBa-
HUEM, YKa3aHHbBIM B Ta01. 6.

CamocrosiTesibHast padora.

[TomereHust 1y1si CaMOCTOSATEIBLHON pabOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJKIIOYEHUS K ceTH «VIHTEpHET» U JOCTYIOM K JIEKTPOHHON MH(OPMALIMOHHO -
obpazoBarenbHoOi cpene KHATY:
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- yutansHbIi 3a1 HTh KHAT'Y;
- KOMITbIOTEpHBIE Kiacchl (aya. 214 kopmyc Ne 3).

11 NuLle cBeneHus

MeTOIlI/I‘IeCKI/Ie PECKOMEHIAIINH I10 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NTUCHUIUIMHBI O0YYaOLUMUCS C OTPAaHUUYEHHBIMU BO3MOYXHOCTSIMHU 370POBbS
MOET OBITh OPraHM30BaHO KAK COBMECTHO C JAPYIMMU OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [IpennonaratoTcs crnienuanbHble YCIOBHS ISl ITOIY4eHUsT 00pa3oBaHMs 00yJaroIuMu-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-nie1arorn4eckuii COCTaB 3HAKOMHUTCS C TICHXOJIOTO-(PU3UOIOTHISCKUMU
0COOEHHOCTSAMH O0YUaroIIMXCsl MHBAIUIOB M JIML[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, MH/IMBUIYAIBHBIMH MPOTpaMMaMH peaOWIMTalli WHBATHIOB (mpu Hamuuuu). [Ipu HEeoO-
XOJMMOCTH OCYLIECTBIISICTCS JOMOJHUTENbHAS MOJepKKa IPenoJaBaHus ThbIOTOPaMH, ICUXO-
JIoramMH, COIIMaJIbHBIMU paOOTHUKAaMU, MPOIIEIIINMY TOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBHM ¢ METOAMYECKUMHU peKoMeHaanusMu Munoopaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(iekcuBHBIE METO/IbI 00YUEHUS, TEXHOJIOIMH COLIMOKYJIBTYPHON peabMINTALMU C LEJIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJICHUU IOJIHOLICHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUH KOM(pOPTHOIO MICUXOJIOTMYECKOT0 KIMMara B cTyieHueckoil rpymnne. [Togbop u
pa3zpaboTka yueOHBIX MaTepUaIoB MPOU3BOAITCS C YUETOM IPEJOCTaBICHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayauaabHOW, BU3YaJIbHOW, C HCIOJIB30BAaHUEM CIELMAIbHBIX TEXHMUYECKUX
CpeACTB U HH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuiumebl unaMu ¢ OB3 ocymniecTBisieTcss ¢ HCIOJIB30BAHUEM CPENICTB
0o0yudeHusl 00IEero M CrennaIbHOro Ha3HaueHus (IepCOHAIIbHOTO M KOJUIEKTUBHOIO HCIIOJIB30-
BaHUs). MarepuaabHO-TEXHUUECKOE 0OecrieueHne MpeycMaTpUuBaeT MPUCIIOCO0IEHHE ayIuTO-
puii k Hyxaam jmi ¢ OB3.

dopma NpoBEACHUS ATTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICUX0(pu3ndeckux ocooeHnocre. s crynentoB ¢ OB3 npenycmarpuBaet-
cs1 1ocTymHas popMa MpeloCTaBICHUs 3aJaHNH OLIEHOUYHBIX CPECTB, 8 UMEHHO:

* B TIEYaTHOM WM DIIEKTPOHHOM ¢dopMe (g UL € HapyLIEHUSMH OIOPHO-
JIBUTaTEJILHOTO aIlapaTra);

* B IIe4aTHOM (hopMe WJIIH DIEKTPOHHOH (opMe C YBETUUEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HApYILIEHUSIMHU CIIyXa, peuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIAYX (IUIsl JIUL[ C HAPYLICHUSIMU 3PEHHUS ).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJbHBIE BONPOCHL. [l TakUX CTYJEHTOB MpeaycMaTpUBaeTcs JOCTYMHasi Gpopma MpeaocTaB-
JIEHUs OTBETOB Ha 3a/1aHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare WM HabOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYIIECHU -
MU CIlyXa, peun);

- BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOIb30BAaHUEM YCIYT acCCUCTEHTA (IS
JIMI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEIBHOTO allapara);

* YCTHO (JUIs1 JIUI] C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEIBLHOTO alapara).

[Tpu HeoOXoaMMOCTH JUIsl 00YHAIOIUXCSA ¢ MHBAJIMIHOCTBIO MPOLIEAYpa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

11



[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

Cpe]ICTBa ABTOMATU3HPOBAHHBIX BBIYMCJIEHUH

Hanpanenune noaroToBku

24.03.02 "Cucmemvl ynpasnenus 0gudxicenuem u Hagueayus"

HamnpasnenHocTh (mmpoduiib)
00pa30BaTeNbHOM POrpaMMbl

Bopmogoe 060py006aHue JemameslbHblX annapanios

KBanmudukanus BEITyCKHUKA bakanasp
I'oxg Havaa MOATOTOBKU 2020
(no yuebHomy niawy)
®opma 00yueHus OuHasl
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3

Bua npomexyTo4HON arTecTanuu

OOGecneunBaroiiee moapas3aeicHne

3auem c oyenkoti

Kadgheopa IIIAIIY - Snexmponpusoo u

asmomamusayusl NPOMbIULIEHHbIX YCMAHOB0K

> B 1aHHOM MPHJIOKEHUH TIPEICTABIECHbI THIIOBBIE OLIEHOYHBIE CPeACTBA. I1OIHBIA KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIFOUYAIOIINI BCE BApUAHTHI 3aJJaHH (TECTOB, KOHTPOJIBHBIX paboT u ap.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM M 3JIEKTPOHHOM BHJIE.
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1 IlepeyeHb MIIAHHUPYEMBIX Pe3yabTATOB 00y4eHHsI N0 JUCHUILIMHE (MOY.T10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6muma 1 — KomneTeHImu 1 MHANKATOPHI UX TOCTHXKCHHS

Ko 1 HaumenoBanue

Nuaukaropel JOCTUXEHUSA

IInanupyemsle pe3yabTaThl 00Oyue-

KOMIIETEHIINH HUS 110 JUCIUILINHE
YHuBepcanbHbIC
O6menpodeccuoHaabHbIE
OIIK-2 Crniocoben | 3Haer coBpeMeHHbIe nH(OpManu- | Micrnons30BaTh COBpEMEHHOE MTPO-

UCIIOJIb30BaTh COBpE-
MEHHbIE HH(OpMAaIH-
OHHBIE  TEXHOJOI'MU
JUIL  pEIIeHHs] THIIO-
BBIX 3a/1a4 IO MPOEK-
TUPOBAHHUIO, KOH-
CTPYHUPOBAHUIO u
IIPOU3BOJICTBY OOBEK-
TOB HpOQecCuoHab-
HOH JIESITEIBHOCTH

OHHBIC TEXHOJIOTHH JUTSI PEIICHHSI
TUIIOBBIX 33724 TPO(heCCUOHATb-
HOM JIeSITeTbHOCTH.

VYwmeer IMPHUMCHATH allllapaTHO-
pOrpaMMHBIE CPEJICTBA U aJIro-
PUATMBI U1 pCHICHUSA TUIIOBBIX
337124 MpopeCcCHOHATTBHOM JesI-
TEJIBHOCTH

Biiageer HaBbIKaMu HCIIOJIb30Ba-
HUS UHPOPMALIMOHHBIX TEXHOJIO-
T'Uil ¥ AITOPUTMOB TS PEIICHHS
TUIIOBBIX 33724 PO(ECCUOHATb-
HBIX JEATCIbHOCTH

IrpaMMHOE 00ECTICUCHHE CPE/ICTB
ABTOMATU3UPOBAHHBIX BbIUYKCIIE-
HUM.

[IpuMeHSATH SI3bIKM TPOTPAMMHPO-
BAaHMSI BBICOKOTO YPOBHS IIPH MPO-
rPaMMHUPOBAHUU CPEACTB U AJITO-
PUTMOB aBTOMAaTU3UPOBAHHBIX BbI-
YHUCIICHUH

ITpodeccuonanbuble

Tabmuua 2 — [Naciopt ¢oH1a OIIEHOUHBIX CPEICTB

KonTposmpyembie ®opmupyemass | Hammenosanue
pazaeJbl (TeMbl) KOMIIeTeHIUSsI OLIeHOYHOI0 Iloxka3aTenu oueHKH
AUCHHUILINHBI CpeacTBa

Pazpensr 1 — 5 OITK-2 Tect [IpaBUIBHOCTE BBIIIOJIHEHMS
3a/laHus

Paznmensr 1, 2,3, 5 OIK-2 3amura nabopa- | ApryMEHTUPOBAaHHOCTb OTBE-

TOPHBIX pabOT TOB

1-5 OIIK-2 PI'P [TonHOTa M IPaBUILHOCTH

BBITIOJTHEHUS 3aJaHUS

13




2 Mertoanueckne MaTepHAaJIbl, ONpe/Ie/AoHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIMeE MPOLece
¢GopMupoBaHus KOMIIETEHIM I

MeTtoauueckue MaTepuabl, ONpeAessonue Mpoueaypbl OLEHUBAHUS 3HAHUN, YMEHHIH,
HABBIKOB U (MJIM) ONBITA ACSITEIBHOCTH, MPEJICTABIICHBI B BUJIE TEXHOJIOTHYECKON KapThl TUCIIH-

TIMHBI (Tabnmma 3).

Ta6mmma 3 — TexHosornueckas Kapra

HanmeHnoBanme
OIEHOYHOTO Cpell- Cpoxku IIxkana oue- Kpurepun
cTBa BbINOJTHEHU S HHUBaHUS OlLleHUBAHUS
1 cemectp
Ilpomescymounan ammecmayus ¢ hopme 3auem c oyeHKoil
Tect B Te4YeHHe ce- | 25 OamioB 25 6amwioB — 91-100 % mpa-
MecTpa BWJIbHBIX OTBETOB — BBICOKHIA
YPOBEHb 3HAHUI;
20 6ammoB — 71-90 % mpa-
BUJIbHBIX OTBETOB — JOCTa-
TOYHO  BBICOKMH  YPOBEHb
3HAHUU;
15 6amnoB — 61-70 % mpa-
BUJIbHBIX OTBETOB — CPEIHUI
YPOBEHb 3HAHUN;
10 GammoB — 51-60 % mpa-
BUWJIBHBIX OTBETOB — HU3KHHU
YPOBEHb 3HAHUN;
0 6amnoB — 0-50 % npaBuiIb-
HBIX OTBETOB — OU€Hb HU3KHUH
YPOBEHb 3HAHUM.
JlaGopaTopHast pa- | B TeueHue ce- | 5 0ayioB 5 GauloB — CTYIEHT TIOKa3al
bora 1 MeCTpa OTJINYHBIC HABBIKU IPUMEHEHUS
JlaGopatopHasi pa- | B TeuyeHue ce- | 5 GayioB TOJIYYCHHBIX 3HAHMI U yMEHHii
Gora 2 MecTpa TIpU peleHuH IpodheCcCHOHANb-
JlaGoparopHass pa- | B TeyeHue ce- | 5 6amuioB HEX 33024 B DAMKAX YCBO-
6ora 3 MecTpa
JlaGopaTopHast pa- | B TeueHue ce- | 5 0ayuioB CHHOIO Y4EOHOO MaTCpHaIa.
6ota 4 MecTpa 4 Ganta — CTy/IGHT IOKazall Xo-
JlaboparopHast pa- | B TeueHue ce- | 5 OaIOB POIME  HAaBBIKH  TIPHMCHCHI
60Ta 5 MecTpa MOJTyYeHHBIX 3HAHUHA M YMEHUH
JlaGopaTopHast pa- | B TeueHue ce- | 5 0aymioB IpPH PEHICHNH NPOQECCHOHATb-
6ota 6 MecTpa HBIX 33/1a4 B paMKaxX YCBOEHHO-
JlaGopatopHast pa- | B TeueHue ce- | 5 GayioB ro y4eOHOro Marepuara.
6ora 7 MecTpa 3 Gayia — CTyZIeHT MmoKazan yJ10-
BJIETBOPUTEITLHOE BJIaJIeHUE
HaBBIKAMH TIPUMEHEHHUs MOJTy-
YEHHBIX 3HAHUA U YMEHWU IpH
peleHny  MPOQeCCUOHATHEHBIX
337a4 B paMKax YCBOEHHOI'O
y4eOHOro Marepuara.
2 Oamwra — CTyIEHT MPOIEMOH-
CTPUPOBAI HEOCTATOUHBIN YpO-
BCHb BIIQJICHUS YMEHUSIMH U
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HaunmenoBanue
OLIEHOYHOIO Cpe/-
CTBa

Cpoxku
BbINOJTHEHU S

IxaJjaa oue-
HUBAHUSA

Kpurepun
OlLleHUBAHUS

HaBbIKAMH TPU PEIICHHH IPO-
(beccOHAIBHBIX 33/1a4 B paMKax
YCBOGHHOTO y4eOHOro Marepua-
Ja.

PI'P

B TEYCHHE Ce-
MecTpa

30 GamroB

30 GaoB — CTYAEHT TOKa3asl
OTJIMYHBIC HABBIKU MPUMEHEHHS
MOJTYYEHHBIX 3HAHUWA U YMEHUMH
NP peleHny mpodeccroHab-
HBIX 33Jad B paMKax YCBO-
€HHOTO y4eOHOr0 MaTepuana.

20 GamwioB — CTYAEHT IOKa3as
XOpOIIME HaBBIKA TPHUMEHEHHs
IIOJTyYEHHBIX 3HAHUKA U YMEHUU
NP pelieHny mpodeccrnoHab-
HBIX 33]]a4 B paMKaX YCBOECHHO-
ro y4eOHOro Marepuala.

15 GamwioB — CTyAeHT MoKazas
YJOBJICTBOPUTENBLHOE  BIIaZICHHUE
HaBbIKAMU TPUMEHEHUs TMOITy-
YEHHBIX 3HAaHWW U YMEHWU IIpH
pelieHnd  MpOoQeCcCUOHATEHBIX
337a4 B paMKax YCBOEHHOI'O
y4eOHOro Matepuara.

0 GayoB — CTy/IEHT IMPOJEMOH-
CTPHpPOBaJT HEJIOCTATOUYHBIN ypO-
BCHb BIAJICHUS YMEHHSIMH U
HaBbIKAMU TIpU PELIEHUH Ipo-
(hecCHOHANBHBIX 3371a4 B paMKax
YCBOGHHOTO Yy4eOHOro Marepua-
a.

HUTOTI'O:

100 6amoB

Kpurtepuu oneHku pe3y/ibTaToB 00y4eHHs 10 JUCHUTLIMHE:

0 — 64 % oT MakcMMaJdbHO BO3MOXXHOW CYMMBI OalJIOB — «HEYIOBJIETBOPUTEIHHOY
(HeIOCTaTOYHBIN YPOBEHD IS IPOMEKYTOUHOM aTTeCTAIluH 10 AUCIUILINHE);

65 — 74 % OT MakCHMaJbHO BO3MOKHOHW CYMMBI OQJJIOB — «YIOBIIETBOPUTEIHHOY
(moporoBbIi (MUHUMAJIBHBINA) YPOBEHb);
75 — 84 % OoT MakCMMaIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % oT MakCMMaJIbHO BO3MOXXHOW CYMMBI OaJJTIOB — «OTJIMYHOY» (BBICOKHI (MaKCH-

MaJIbHbIN) YPOBEHbB)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WM HHBIE MATEPHATbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHM i, HABHIKOB U (MJIM) ONbITA JeATEJbHOCTH, XapaKTepu-
3yome npouecc popMupoBaHHUs KOMIIETEHIINH B X0/1€e 0CBOeHHsI 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKYIEro KOHTPOJIsl yCIeBaeMOCTH

Tect
1) BBenure npaBUIIbHBIN OTBET:
BocbMepryHOe Unciio 3aKaHUYMBACTCS CTPOYHOM JJTATUHCKOW OYKBOH ...
2) IlepemeHHas X sIBJISIETCS paH)KUPOBAHHOM B Cllyyae

a)x:=5 B)x:=1,1.2..5
6) x:=1011b r)xi=4+ 3i
3) YcranoBuTe COOTBETCTBHUE:
a) OyJeBO paBHO 1) -
0) nmpucBanBaHUE 2) =
B) UHCJIEHHOE PaBHO 3):=
I') CHMBOJIbHOE PaBHO 4) =
4) dyHKIWS, BBITIOIHSIONMAS ONEPAIUIO PA3JI0KHUTh HA MHOXKUTEIN
a) factor B) expand
6) simplify r) substitute

5) BBeauTe npaBUIIbHBINA OTBET:
x(x + 1)? — 2x(x + 3)expand,...— x3 — 5x
6) Oyukmwms ged(a,b) HaxoauT

a) HOK(a,b) B) HO/I(a,b)

0) ocTaTOK OT JieJIeHUsI a Ha b r) C

7) B okHe Ju1sl TOCTpOEHMSI IeKapToBa rpaduKa MycToe Moje B CepelMHE BEPTUKAIBLHOM
OCH, TPETHA3HAYEHO

a) JUlsl 3HaY€HUs, YCTaHABJIMBAIOIIETO pa3Mep | B) JUIsl JUCKPETHON IepEeMEHHOM
I'paHUIIbI

0) st GyHKIUH T) JIJIs1 HA3BaHUSI OCH

8) BBenuTe npaBUIbHBINA OTBET
[Ipu nocrpoennn nomnsipHoro rpadpuka MathCAD noxasbIiBaeT Kpyr ¢ n MojsiMU BBOJAA,

9) Kak cTpouTh MOBEPXHOCTH g(X,y):=x? + y?

x5
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g

Ay

268y

6) r)

10) YcraHOBUTE COOTBETCTBUE:!

a) OyHKIMs, cOo3AarolIas IMaroHajJbHYy Mart-
pHILy, 3JIEMEHTHI [JIaBHOM AMAroHaau KOTOPOM
XPaHATCA B BEKTOPE N

0) Oynkiys, co3garolias W 3aloHSIONIAs
MAaTpHILy, SJIEMEHTBl KOTOPOH XPAHSATCS B j-OM
cronbie ©u 1-0ff CTpOKE paBeH 3HAYCHHIO
bynkimm

2) matrix(m,n,f)

B) OyHKIIMA, CO3JAI0MIAsl SAUHUYHYIO MaTPUILY
MOpSAJIKA N

3) identity(n)

r) OyHKIUS, NPUBOASILAS MaTPULly K CTYIEH-
4aTOMY BUAY C €JUHUYHBIM Oa3MCHBIM MHHO-
pom

4) rref(n)

11) BBenure npaBUiIbHBIN OTBET:
135

Ecnu 3apate maTpuiy A: = (2 06

), TO 3HAYEHUEM DJIEMEHTA a1, OYyJIeT. ..

-1-2 12
12) Jlansr MaTpuiist A := <—3 - 7) uB:= (3 7> toraa stack(A,B) Oyzner paBen
—4 -9 49
1 2 -1-2 1 2
/3 7\ B)<—3—7 3 7>
NEEN =9 49
-3 —7/
—4 -9
-1-4 -1-2
6)(—9—49) /—3—7\
1 2
3 7
4 9

13) Ilepen npumenennem Gynkuuu root(f(x),x) He0OX0IUMO

a) YIIPOCTHUTH BBIPAKEHUE

B) yKa3aTh KOO(QPUIIMEHTHI YpaBHEHHsI

0) 3a71aTh HAYaJILHOE 3HAYCHUE X

I) yKa3aThb CBOOOJHBIE KO3(PHUIIMEHTHI ypaB-
HEHHS

14) Pemias ypaBHeHMsI WJIM CUCTEMBI YpPaBHEHUH ¢ IOMOIIIbIO O510Ka given-find , pemienue

Oyner

a) TOYHOE

B) NpUOIMKEHHOE

0) MUHUMATbHOE

I') MAKCUMaJIbHOE

15) Pemas ypasHenue x* — 18x2 + 6 =

OyZeT BBIIVIAJCTD CIEIYIONUM 00pa3oM

V2x ¢ nomouipto (yHKIUH solve, TO oneparop

a) x* — 18x? + 6 = v2x solve, x>

B) solve(x* — 18x% + 6 — V/2x) —

0) x* — 18x2 + 6 = V2x solve—

r) solve(x4 —18x%+ 6 — VZx),x -
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16) Jlnst Toro 4roObl HAWTH YETBEPTYIO MPOU3BOAHYIO (PYHKUIHU COS(X), TO BBIpaKEHUE
BBIYHCIIIONIECE POU3BOIHYIO OYJIET BRINVIAACTH CIESAYIOMINM 00pa3oM:

d 4
a)[a]‘lCOS(X) - B) %cos(x) - %cos(x) -
0) gcos(x) - r);l—;4 cos(x) —

17) Onepanus paznoxenus B psaa Teimopa GyHkuu sin (X), Ipu4eM ToYKa, B OKPECTHO-
o v
CTH KOTOPO# CTPOHMTCS Pa3jioKCHHUE, PaBHA —, & CTCIICHb CTAPIICTO YICHA B Pa3/I0KCHHU 9, Oy-

JIET UMETH BU

a) series[sin (x); %, 9]- B) sin (x)series[ %’ 9] -

0) sin (x)series, x= %, 9- r) series(sin (x)); g, 9—
18) Kakyto KHOIIKY HE COJIEpP>)KUT NIaHEJIb MAaTEMAaTHUYECKOT0 aHAJIn3a

a) lim_,, B) lim_, -

0) lim_, 4+ r) lim_, e,

3ammTa Ja60paToOpHBIX padoT
Jlabopamopnas paboma 1. OcHoBbl paboThl B cpere MathCAD

1) KakoBel HazHaueHue u Bo3moxxaoctn MathCAD?

2) Kak pab6orats ¢ meHto B MathCAD?

3) Kak 3anarorcs nepemennsie B MathCAD?

4) Kaxkue oneparopsl npucBariBaHus Bbl 3HaeTE?

5) Kak Beruucisitorest mpon3BoHble 1 nHTErpainsl B MathCAD?
Jlabopamopnas paboma 2. Iloctpoenue rpadukos B cpene MathCad

1) Kak moctpouts rpapuk?

2) Kak moctpouTh HECKOJIBKO rpa)KOB B OJHOM cucTeMe KOopaAuHaT?

3) Kak noctpouts nekaptoBbiii rpapuk?

4) Kak oropmaTupoBats nocTpoeHHbIH rpaduk?

5) Kax moctpouts rpaduixk KpuBOH, 3aJaHHON TapaMEeTPUUIECKH?

6) Kak nmoctpouts rpauk B HOJISAPHON cUCTEME KOOPIUHAT?

7 Kak noctpouts rpaguk moBepxHOCTH?
Jlabopamopnas paboma 3. Bextopa u Matpuisl B cpesie MathCad

1) Kak co3ngaTte MaTpuiIly, BEKTOp - CTPOKY, BEKTOP - cTosben?

2) Kakue oneparopsl ecTb /Ui pabOThI ¢ MaTpULIAMU?

3) [lepeuncnure koMaHAbl TAaHEIW UHCTPYMEHTOB MaTpuIIbL.

4) Kak BcTaBuUTh MaTpu4Hble QyHKIMH?

5) Kak BBINONHATH BEIYMCICHUS, €CTIM MAaTpHIla 331aHa B CHMBOJIBHOM Bue?
Jlabopamopnas paboma 4. Pemenne ypaBHenuit B cpeae MathCad

1) Kak moxHO pemnths HenuHelHoe ypaBHeHue B MathCAD?

2) Kak HaiiTu HauanbHOE MPUOIMKEHUE KOPHS YPaBHEHUS?

3) st gero ucnonwszyercs GyHkiwus polyroots?

4) Kak MOXHO pelnTs CUCTEMY JINHEHHBIX ypaBHEHUI?

5) Kak MO>XHO pemuTh CUCTEMY HEJTMHEWHBIX YPaBHEHUN?
Jlabopamopnas paboma 5. Viccnenoanue ¢ynkuuit B cpene MathCad

1) Halit Touky nepecedyeHust C OCIMH.

2) BorsicHUTE siBIIsIETCS M (PYHKLUS Y€THOM, HEYETHOM MK o0IIero BUaa.

3) HaiiTi uHTEpBaibl MOHOTOHHOCTH U TOYKU SKCTpEMyMa (yHKIUH.

4) Haiitu wuHTepBanbl BBITYKIOCTM M BOTHYTOCTH Tpaduka (YHKIHH U TOYKH
neperuoa.

5) Haiitu acumnrorsl rpaduka GpyHKINN.
Jlabopamopnas paboma 6. CuMBOJIbHBIC BeIUKCIeHUs B cpeae MathCad

1) Pa30xuTh Ha MHOKUTENHN, UCIIOJB3Ys onepannio CumBoibl — DakrTop;
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2) Hcnonp3ys onepanuto CumMBosibl — PacmvpuTh, pa3iaoKuTe MO CTENEHAM IOJY-
YEHHOE BbIPaXKECHHE;

3) Hcnonp3ys onepauuto Cumosbl — [logo0HbIE, CBEpHUTE MOIYYEHHOE BbIpaXe-
HUE 10 IePEMEHHOH Z.
Jlabopamopnas paboma 7. IlporpammupoBanue B cpeae MathCad

1) CocTtaBuTh IpOrpamMmy - GYHKIIHUIO, BEIYUCISIONMYIO (PYHKITHIO Y(X)

2) CocrtaBuTh mporpamMmy - GyHKLHUIO, BRIYUCISIOMYIO QyHKIUIO f(X,y), TaKuM 00-
pa3zoM, 4TOOBI 3HAYCHHS X U Y HE BBIXOIMIIN 32 Mpeebl 00acTu onpenencHus GyHkuun f(X, y).

3) [Toctpouts rpaduku pyHkuuit y(x) u f(x,y)

3.2 3agaHus 11 IPOMEKYTOYHOM aTTecTalluu

Pacuerno-rpaduyeckas padora

Hcxoanble nanuble:

3AJIAHHUE 1.

Pemuts 2 HenuHENHBIX ypaBHEHUS ¢ TOUHOCTHIO A0 0,0001

3AJIAHHUE 2.

Pemuth cucreMy 2 HeMMHENHHBIX ypaBHEHUs ¢ TouHOCTHIO 10 0,0001

3AJIAHHUE 3.

Pemmnte nuddepeHnnanpapie ypaBHEHUS TIEPBOTO U BTOPOTO MOPSAIKA C TOYHOCTBIO 10
0,0001

3AJIAHHUE 4.

Pemnth cucremy nByx nugdepeHuuanbHbIX YpaBHEHUH MEPBOTro MOpsAIKa ¢ TOYHOCTHIO
10 0,0001

3AJIAHHUE 5.

Pemuth cucremy nuHEHHBIX ypaBHEHUsI ¢ TOYHOCTHIO 10 0.0001 MaTpu4YHBIM METOAOM.
[TpoBepky BbImOIHUTH MeToi0M Kpamepa. McxoaHble TaHHbBIE B3STh U3 TaOIHIIBI.

3AJIAHHUE 6.

Onpenenure ¢pynkuuto f{t, a). [IpenBaputenbHo onpenenus NepeMeHHble o, X, a. [Toka-
xuTe Tabmuny 3HaueHui pynkuuu. [locrpoiite rpaduxu pyHkuuu f(¢, a) 1 IByX pa3HbIX 3Ha-
YeHUH apryMeHTa a .

3AJIAHHUE 7.

Jns pyHKIMU, paBHOHM BbIpakeHUo f(x, y) HaliauTe MEpBYIO U BTOPYIO YaCTHBIE MPOU3-
BOJIHBIE 110 U . Brruncnure yacTHyro npou3BoAHyto 1o B Touke (1; 0,1). YacTHpIe mMpon3BOAHbBIE
B Mathcad Haxomarcst Tak ke, Kak ¥ OOBIYHEBIE.

3AJIAHHUE 8.

Pemmre anrebpandeckoe ypaBHEHHE

3AJIAHHUE 9.

HanumuTe nporpammy Ui BBIYMCIIEHUS 3HAUEHUH (YHKIIUHM y A BCeX 3HAYEHUH ap-
TyMEHTa X Ha 33JJaHHOM HHTEPBAJIE [X,, X;| C 3aJJaHHBIM IIaroM d, ¢ UCIOJIb30BAaHUEM OTIePaTO-
poB BeTBiIeHU if U onepaTopa nukia for.

3AJIAHHME 10.

Jnist 3aaHHON B BapuaHTe (YHKIIMU NPOBECTH MOJIHOE MUCCIIEAOBAHUE M MOCTPOUTH Tpa-
UK.

3AJIAHHME 11.

CozniaTh CTaTUCTHUYECKYIO COBOKYITHOCTD, UCIOJIb3Ys JaTUUKH CIIy4aiHbIX uncen. Komnu-
YECTBO YHCEJ CTATUCTUYECKON COBOKYMHOCTH M HMPUHATH CaMOCTOATENIbHO. ONpeenuTh HEeHTP
IPyNINPOBAaHUS CTATUCTUYECKOM COBOKYIMHOCTH, BEJIMYMHY paccesHus. [loctpouts rucrorpam-
MY C NPOU3BOJIBHBIMH CETMEHTAMHU pa3OMEeHUs U TUCTOTpaMMy C pa3OMEHHUSIMH Ha paBHBIC CEr-
MEHTBI.

3AJIAHHME 12.
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[TocTpouTth TpaduK; pemuTh CUCTEMY YpaBHEHUH, HAMTH IJIOLIA(b, OTPAHUYECHHYIO Tpa-
(dbuKaMu KpUBBIX

3AIAHME 13.

Tpebyercs onpenenuTs QYHKIUIO, KOTOpasl BBINOJHAET MPEICTaBIEHHbIE B BapHaHTaxX
3a/1aHMUs.
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JIucr perucrpanuu usmenenuit k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KJICHUS U3MEHEHUS

KoanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT

21






