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1 OOume mooKeHus

Pabouas mporpamma aucturuinabl «CpeacTBa aBTOMATU3MPOBAHHBIX BBIYUCICHHI» CO-
CTaBJICHAa B COOTBETCTBHUHU C TpeOOBaHUAMHU (efepaibHOr0 TOCYIapCTBEHHOIO 00pa30BaTeIbHO-
ro cTaHjapTa, YTBEPKICHHOTO MpHKa3zoM MuHHCTepcTBa 0o0Opa3oBaHuUsS U Hayku Poccuiickoit
Oenepanmu Ne 927 ot 19.09.2017, u ocHOBHOHM mpodeccHoHaIbHON 00pa30BaTEIbHOM MPO-
rpaMmbl  OArOTOBKU  «[IpoMbliuieHHast — 3nekTpoHuMka» 1o  Hampasienuto  11.03.04
"DEeKTPOHMKA U HAHORJIEKTPOHHKA" .

3anayn [TproOpereHne MPAKTHYECKUX HABBIKOB Pa0OTHI B KOHKPETHBIX TaKETaX, CH-
ARCHHILINHEI creM KommbloTepHo MaTemaTuku (CKM) 1o pemeHuio TpuBHAIBHBIX 3a/1a4
MaTEeMaTHKH; OBIAJCHUE 3HAHUSAMH O0a30BBIX BO3MOXKHOCTEH COBPEMEHHBIX
CKM nnst manpHEHIIUMX HMCCIIEeNOBaHUM (DU3MYECKUX MOJENCH MPOIECCOB U
SIBIICHUH; OCBOCHHE MTPHEMOB, METOJIOB M CIIOCOOOB BEHISBIICHHSI, HAOFOICHUS,
M3MEPEHMS M KOHTPOJISI HapaMETPOB BBIYMCIUTENbHBIX IPOLECCOB.

OcHoBHBIE Omnpenenenne Gpynkumii. [Tocrpoenne rpaduxos.

pasiensl / TeMbl | PenreHue aareGpandeckux YpaBHEHUH, CUCTEM ypaBHEHUII.
ANRCHHATUTAHDI ANmpoKCUMAITHst, HHTEPIIOJISIIIUS, PErPECCHsL.

Pemenue nuddepeHanbHbIX YpaBHEHUH U UX CUCTEM.
Mathcad: seMeHTHI IPOrpaMMHUPOBAHUSI.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUS 10 AUCHUILIMHE (MOYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUH

[Tpouecc wu3yueHuss aucHUIUIMHBIL «CpeicTBa aBTOMATU3UPOBAHHBIX BBIYMCICHUN»
HampaBlieH Ha (OpPMHUpPOBAHUE CIENYIOMUX KomieTeHIuil B coorBercTBuu ¢ ®I'OC BO u oc-
HOBHOU 00pa3oBaTenbHOMN MporpamMmoii (Tadbsmma 1):

Tabnuna 1 — KoMnereHIy 1 MHANKATOPBI UX TOCTHKEHUS

Kon n HanmeHoBaHue WNHauKaTophl TOCTUXKEHUS [Inanupyemsle pe3ysbTaTsl
KOMIIETCHIIUU 00y4YeHHs 10 JUCLUIUINHE

YHuBepcaabHbIe

Oo6menpodeccnoHanbHbIe

OIIK-2 Crnocob6eH | 3HaeT OCHOBHBIE METOJIBI U cpeli- | Mcronp30BaTh coBpeMeHHOE
CaMOCTOSITENILHO TPO- | CTBA MPOBEACHUS dKCIIEPUMEH- porpaMMHOe oOecrieyeHue
BOJIMTH DKCIIEPUMEH- | TAIBHBIX UCCIICIOBAaHUM, CHCTEMBI | CPEJICTB aBTOMATH3UPOBAHHBIX
TaldbHBIE WCCIIEJOBA- | CTAHAAPTU3ALNU U CePTUPUKA- BBIUMCIICHHA.
HUS W UCIOJB30BaTh | IUU. [TpuMeHSITh S3BIKH MPOTPAMMHU-
OCHOBHBIE  TIPHEMBI | YMEET BBIOMPAThH CIIOCOOHI U pPOBaHMSI BHICOKOTO YPOBHS TpHU
00pabOTKM ¥ TIpel- | CPEACTBA H3MEPECHUIA U TIPOBO- MPOrPaMMHUPOBAHUN CPEACTB U
CTaBJICHUS TIOJIYY€H- | JUTh SKCIIEPUMEHTAILHBIC UCCIIE- | AITOPUTMOB aBTOMATH3UPOBAH-
HBIX JTAHHBIX JIOBAHHMS HBIX BBIYUCIICHUN

Brnaneer cmocobamu 00paboTku u

MIPEJICTaBICHHS MOJTyYEHHBIX

JAHHBIX W OLIEHKH MOTPELIHOCTH
pEe3yJbTaTOB U3MEPEHUI

ITpodeccronanbHbIe




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

Jucuumnnaa «CpelcTBa aBTOMAaTU3MPOBAHHBIX BBIYHMCICHHI» W3ydaercs Ha 1 Kyp-
ce(ax) B 1 cemectpe(ax).

JlucuuiimHa BXOAMT B coctaB Onoka 1 «/lucuurummHbl (MOAYNH)» M OTHOCHUTCS K
0a30Boif yacTH.

3HaHUs, YMEHUSI U HaBBIKH, CHOPMUPOBAHHBIC TIPU M3YYCHHUH JUCHUILTHHBI « CpeacTBa
ABTOMATHU3MPOBAHHBIX BBIUMCICHUI», OyIyT BOCTPEOOBAHBI MPU HM3YYCHHH MOCIEAYIOLINX
TUCIUILTUH «TeopeTHueckne OCHOBBI SJICKTPOTEXHUKH) .

4 O0beM IMCUUITHHBI (MOTYJISI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommuxcs ¢
npenojaasareseM (110 BUAAM y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEJIbHYIO padoTy
00yYarImXxcs

OO01mmas Tpym0eMKOCTh (00beM) TUCIUTUIHHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnipenenenue o0bemMa AUCIMILTHHBL (MOIYJIs) TI0 BHIaM y4eOHBIX 3aHSITHUH MPEICTaB-

JIeHO B Tabimie 2.

Tabmmna 2 — O6beM TUCIUILTNHBI (MOJTYJIs) IO BUJAM YYeOHBIX 3aHATHH

Bcero akagemu-

O0BeM TUCHUILTAHBI
YeCKHX 4aCOB

OO0miast TpyA0€MKOCTh TUCIUTLIMHBI 108

KonrakTHasi ayturopHasi padora o0y4aoummxcs ¢ npenoaansarejeM (1o 10
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHITHSL, IIPEeNy-
CMaTpHBaroIlKe NPEUMYIIECTBEHHYIO Nepeauy ydeOHOoH HHPOpMaLnK T1e- 4
JTarOrMYeCKUMHU paOOTHUKAMM)

3aHSITHSI CEMHHAPCKOI0 TUIA (CEeMUHAPBI, MTPAKTUYECKHUE 3aHITHSI, TTPAK-
TUKYMBI, JTA0OpaTOPHBIC PabOTHI, KOJUIOKBUYMBI ¥ HHBIC aHAJIOTUIHBIC 3a- 6
HSTHS)

CamocrosiTeibHAs padoTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIIO-
qarolasi rpyMnoBble KOHCYJIbTAllMH, HHIUBUAYAIBbHYIO paboTy 00ydaro-
muxXcsA € mpernoaaBaTCIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYHI)TaHI/II/I); 94
B3aUMO/IEIICTBHE B 3JIEKTPOHHOIN HH(OPMAIIMOHHO-00pa3oBaTeIbHOMN cpesie
By3a

HpOMC)KYTO‘-IHaSI aTrTeCTanus oGytmroumxca — 3auer c OLICHKOM 4




5 Copepxanue JMCOMIIMHBI (MOAYJIsA), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3genaMm) ¢ ykazaHueM OTBeJICHHOI0 HAa HUX KOJIMYeCTBAa aKaJeMUYeCKHX

4acoB U BH/JI0B y4eOHOM padoThI

Tabnuna 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 pynxyuii. Ilocmpoe-
0,5 - 1 18
Hue zpagukoe.
Tema 1.1 Cnocobwi 3a0anus nepemenHbix u
. . 0,25 4
@yuxyuil. [locmpoenue epaghuxos ynxyuil.
Tema 1.2 PeoaxmupoeaHue u usmeHenue napa-
0,25 4
Mempos 2pagpuros GyHKyuuU.
Ocnoswl pabomul 6 cpede MathCAD 0,5 5)
Ilocmpoenue epaghuros 6 cpede MathCad 0,5 5
Pazoen 2 Pewenue anzeopauueckux ypaeHe- 05 ) 1 18
HUil, cucmem ypasHeHuil. '
Tema 2.1 Pewenue ancebpauieckux ypagueHuti 025 4
U cucmemvl YpasHeHUl. ’
Tema 2.2 Bcmpoenunvie pynxyuu: root, polyroot,
- . 0,25 4
Giv-en—Find, Isolve.
Bexmopa u mampuyuwt 6 cpede MathCad 0,5 S)
Pewenue ypasnenuii 6 cpeoe MathCad 0,5 5
Pazoen 3 Annpoxcumayus, unmepnonayus, 1 1 18
pecpeccus
Tema 3.1 Jluneiinas u cniatin uHmepnoaAYul,
aKcmpanoaayuu (TuHelinas, Kyouueckas, napaoo- 1 9
JU4ecKas), TUHeHas u napaboaudeckas pespec-
cuu
Uccneoosanue gynurxyuii 6 cpede MathCad 1 9
Pa3zoen 4 Pewuenue oughghepenyuanvmvix ypas- 1 ) 1 18
HEHUI U UX CUCEM.
Z Z;m 4.1 Pewenue oughghepenyuanvruvlx ypasHe- 0.5 0.5 9
Tema 4.2 Pewenue cucmem ougpepenyuans- 05 05 9
HbIX YPAGHEHUT ' ’
Pazoen 5 Mathcad: dnemenmaul npozpammupo- 1 ) 2 29
6aHusL.
Tema 5.1 Onepayuu c gexkmopamu u Mampuya- 05 5
mu. Cumsonvuvie sviuucienus 6 MathCAD. '
Tema 5.2 Ilpoepammuposanue 6 MathCAD. 0,5 5
CumesonvHule sviuucienus 8 cpede MathCAD 1 6




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TENBHYIO Pa0OTy 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)
KonrakTHas padora
HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE IperoiaBaTelisi ¢ 00yJaroNMMHUCS
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(mpaktu- | 3aHATHSA
YEeCKHe
3aHSTHUS)
Ilpoepammuposarnue 6 cpeoe MathCad 1 6
UTOoro 4 i 6 94
MO THCHHIJIHHE

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

[Ipyn nnaHUpPOBAHMHM CaMOCTOSITEIIBHOW Pa0OTHl CTYACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIEAYIOIINM paclpeielIeHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

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

KoMnoHeHTBhI caMOCTOSATEIbHOI padoThl KosanuyecTBo yacoB
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIUIIINHEI 45
IToaroroBka Kk 3amure J1a00paTOpHBIX paboT 15
IToaroToBka u opopmieHue PI'P 34
94

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

q)OHZ[ OICHOYHBIX CPCACTB MJIA MPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBACMOCTHU U
MPOMEKYTOUYHOM aTTectanuu npeactasieH B [Ipunoxenun 1.

TTonHEI KOMIUIEKT KOHTPOJIBHBIX 3a)1aH1/1171 HJIM UHBIX MaTCpUaJiOB, HCO6XO)II/IMI)IX JUJISL
OIICHUBAHUS PE3YNbTATOB OOyUYEHUs MO AMCHHUIUIMHE (MOIYNI0), MPAKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTunke B OyMa)KHOM M DJICKTPOHHOM BHUJIE.

8 VYueOHO-MeTOOMYecCKOe ¥ HH(POPMANMOHHOE oO0ecmeYeHHe JIMCHHUIIMHBI
(MmomxyJis)

8.1 OcHoBHas uTEpaTypa

1) Metons! Beruucienuii B makere MathCAD [DnekTponHBIi pecypc] : yaebHOe mocobue
/ N.A. benapes [u ap.]. — DIeKTpoH. TeKCTOBbIe naHHbIe. — HoBocuOupck: HoBocubupckwmii roc-
yIApCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuteT (Cubctpun), 2013. — 169 c. //
IPRbooks : 3JIEKTPOHHO-OMOIMOTEeYHAS cucTema. — Pexum JI0CTyTIA:
http://www.iprbookshop.ru/68893.html, orpanuyenusii. — 3ari. ¢ 3kpaHa.

2) Pemenne nnxeHepHbIx 3aaa4d B makere MathCAD [DnektponHblit pecypc] : yueOHOE
nocobue / FO.E. BockoOoiHUKOB [u Ap.]. — DIeKTpoH. TeKCTOBbIE naHHbIe. — HoBocuOupck: Ho-
BOCHOMPCKUN TOCYAAPCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT (Cubctpun), 2013.
— 121 c¢. // IPRbooks : »nexkrpoHHO-OMOnIMOTEUHas cucTemMa. —  Pexxum mocrtymna:
http://www.iprbookshop.ru/68838.html, orpannueHHsIii. — 3ar. ¢ 3kpaHa.

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

8.2 [omoJiHUTeJIbLHAS JIUTEpPaTypa

1) dpsixonoB B.IT. Mathcad 8—12 ans cryaentoB [DnektpoHHsbii pecypc] / B.IL. Jlpsko-
HOB. — DIIeKTpoH. TeKcToBble maHHbie. — M. : COJIOH-ITPECC, 2005. — 632 c. // IPRbooks :
AIIEKTPOHHO-OMOITHOTEUHAS cucTema. — Pexum JoCTyma:
http://www.iprbookshop.ru/20845.html, orpannuenHbIi. — 3ari. ¢ 3KpaHa.

2) Murpodanos C.B. Ucnons3zoBanue cucremsl MathCAD mpu perieHnu 3amad 3Jiek-
TPOTEXHUKHU U JICKTPOMEXAHHUKH [ DJIEKTPOHHBIH pecypc| : METOAMYECKHE YKa3aHUsl K BBIMOJI-
Hernio PI'3 mo muctunmne «lIpukmanasie 3agaun nporpammupoBanus» / C.B. Murpodanos,
A.C. IlaneeB. — D1eKTpoH. TeKCTOBbIe AaHHbIE. — OpeHOypr: OpeHOyprckuil rocyaapcTBEHHBIN
yausepcuret, O5C ACB, 2005. — 39 c. // IPRbooks : 31eKTpOHHO-OMOIHOTEUHAs] CUCTEMA. —
Pexum noctyna: http://www.iprbookshop.ru/51516.html, orpannyennslii. — 3ari. ¢ 3kpaHa.

3) Anexun B.A. DnekTpoTexHuKa U 1eKTpoHUKa: JIabopaTOpHBIM NPaKTUKYM € UCIOJIb-
30BaHMEeM MUHHATIOPHOHN 3JCKTPOTEXHUYECKOU J1aboparopuu MDJI, KOMIIBIOTEPHOTO MOJIEIH-
poBanwusi, Mathcad u LabVIEW [DnektponHsiii pecypc] : yuebnoe mocodbue / B.A. AnexuH. —
DeKkTpoH. TeKcToBbIe AaHHbIe. — CapatoB: By3oBckoe obpasoBanue, 2017. — 225 c. // IPRbooks

3JIEKTPOHHO-OMOIMOTEYHAs cucrTema. — Pexum JOCTYTIA:
http //www.iprbookshop.ru/64898.html, orpanndennsiii. — 3ari. ¢ 3KpaHa.

8.3 MeToauuyecKkue YKa3aHus Jd CTYACHTOB 110 OCBOCHUIO TUCITUIIJINHBI

N3yuenne aqucuuminHel «CpecTBa aBTOMATU3UPOBAHHBIX BBIYUCIIEHUN» OCYIIECTBIIS-
eTcs B IIpoliecce ayAMTOPHBIX 3aHIATUH M CAMOCTOATENbHOM paboThl cTyIeHTa. AyAUTOpPHBIE 3a-
HATUS IPOBOAATCA B (hopMe JeKIUI 1 TaOOpaTOPHBIX 3aHITUN. Pa3iensl AMCIUIIINH cleayeT
U3y4yaTh [0CIeI0BaTeIbHO, HaUMHas ¢ nepBoro. Kaxxasiit pazaen, GopMupyer HeoOX0aAuMbIe
YCIIOBUS AJIs1 CO3AAHUSI CUCTEMHOIO MIPE/ICTABICHUS O IPEAMETE TUCIUTIINHBI.

CamocrodrenbHas paboTa sBiIsieTcsl Haubosiee MpoIyKTUBHOM (popmMoil oOpa3oBaTesbHOM
Y TI0O3HABATEJILHOM JIESATENHHOCTH CTy/IeHTa B epuoj ooyuenusi. CPC Hanpasiiena Ha yriyoJie-
HUE U 3aKpeIICHUE 3HaHUM CTy/IeHTa, pa3BUTHE NpakTHieckux ymeHui. CPC Bkitovaer cneny-
IOIII€ BUJIBI palOT:

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

— ONEPEeKAOLIYI0 CAMOCTOSATENBbHYIO padoTy;

— BeimontHeHue 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, KOHIIETIIIMHA U METOUKHU.

KoHTposb camocTosTeNhHOM pabOTHl CTY/IGHTOB U Ka4€CTBO OCBOCHUS JUCITUTUTHHBI
OCYIIIECTBJISIETCS] BO BpeMs ayIMTOPHBIX 3aHATUH. [[7151 3TOT0, BO BpeMs JIEKIIMIA UCIIOJIB3YIOTCS
AJIEMEHTHI TUCKYCCUU U KOHTPOJIbHBIE BOIIPOCHI. Y POBEHb OCBOCHUSI YMEHHI U HaBBIKOB MPOBE-
psieTcst Ha 1a00paTOPHBIX 3aHATHX. J[J1 3TOro UCMONB3YIOTCS 3aJaHNs, IOJATOTOBJIEHHBIE CTY-
JIEHTaMH1 BO BPEMs CeMecTpa U IpeIHa3HAaYCHHBIC /ISl TEKYIET0 KOHTPOJIs (Tadiuia 6).

IIpoMexyTouHas aTTecTanys (MTOroBasi OLEHKA) IPOM3BOAUTCA B KOHIIE CEMECTpa U
TaK)Ke OLIEHHUBAeTCs B Oaax.

WTOroBBIi peHTHHT Ompenensercss CyMMUPOBaHHEM OallIoB MO pe3yiabTaTaM TEKYIIETo
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KOHTPOJISL U 0aJuIoB, MOJyYEHHBIX HA MPOMEXKYTOYHOM arrecTanud. MakCUMalbHBI UTOTOBBIN
peiitunr — 100 6amnoB. OLEHKE «OTIIMYHO» COOTBETCTBYET 85 - 100 6amoB; «xopomo» — 75 -
84; «ynOBIETBOPUTEIBHO» — 65 - 74; MeHee 64 — «HEYIOBIETBOPUTEILHOY

8.4 CoBpemeHHble mnpodeccHoOHANbHbIE 0a3bl JaHHBIX W HHGpOPMaUHMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NIPH OCYIIeCTBJIEHHH 00pa30BaTe/IbHOIO
npouecca no JTUCHUIINHE

1) bubmuoreka PODU http://www.rfbr.ru/rffi/ru/library
2) Hayunas snekrponnas oudmuoreka "KubepJlenunka" https://cyberleninka.ru/
3) Eamuoe okHO gocTyna Kk nHMOpMaIMoHHbIM pecypcam http://window.edu.ru/


https://cyberleninka.ru/
http://window.edu.ru/

8.5 IlepeueHnb pecypcos HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOK ceTH
«/HTEepHEeT», HEOOXOAMMBIX IJISl OCBOEHUS IMCHUILINHBI (MOIYJIs1)

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

2) http://www.pts-russia.com/ - caiitT aBTopu3oBaHHOT0 naptHepa kommanuud PTC
(Parametric Technology Corporation) B Poccun

3) http://mcs.ptc.com/mcs/ — undopmanus o Mathcad Calculation Server. ITpumepsi, mo-
KyMEHTAIHSI.

4) http://www.mathcad.com/library/ - 6ubauoreka pecypcos 1o cucreme Mathcad. Kuu-
", JIeKTpoHHBIe KHUTH Mathcad, ¢aiiner Mathcad, ranepen rpaduku u aHumanmid,
TOJIOBOJIOMKH.

8.6 JlnumeH3MOHHOE M CBOOOJAHO PACHPOCTPaHsieMOe NMPOrpaMMHOe ofecreveHmue,
HCIOJIb3yeMOe IPH OCYLIeCTBIEHHH 00Pa30BaTeJILHOIO0 NMpolecca

Mo AUCIHUILINHE

Tabnuna 5 — [lepeuenpb UCNOIB3yeMOro MPOrpaMMHOT0 00eCTieUeHuUs

Haumenoanue [10 PexBu3nTHI

Mathcad Education Jorosop Ne 106-AD120 ot 27.11.2012

9 OpraHu3anuMOHHO-NeJArornyecKkue yCcJoBHs

Opranun3zanus 00pa30BaTeIBHOTO MpoLecca PErIIaMeHTHPYETCsl y4eOHBIM TUTAHOM H pac-
nucaHueM yueOHbIX 3aHsTuil. SI3bik 0O0yueHus (mpernogaBaHuss) — pycckuil. [l Bcex BUIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABINBAETCS MPOAOKUTEILHOCTHIO 45 MUHYT.

[Tpu ¢dopmupoBaHMM CBOEH WHIWBHIyaIbHOW 00pa3oBaTENbHOW TPACKTOPUU O0ydYaro-
HII/II\/JICﬂ HMECT MpPaBO HaA NEpe3av4€eT COOTBCTCTBYIOMIMX AWCHUILINH U HpO(beCCI/IOHaHI)HI)IX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOUIEro 00y4eH s, KOTOPbI 0CBOOOXK1aeT 00yyaroe-
Irocsa OT HGO6XO)II/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHMA.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc MpH MpenojaBaHuy Kypca OCHOBBIBAETCSl Ha MCIIOIb30BAaHUM TPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHH. TpaguiumoH-
HBbIC O6p330BaT€J'IBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/ILIeCKI/I-
MU) 3aHATHAMH. VIHHOBAIIMOHHBIE 00pa30BaTeNbHBIE TEXHOJIOTUN HCIIONB3YIOTCS B BUJE IIUPO-
KOTO IPUMEHEHUsI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3anatuil. UHpopmanmoHHbie
o0Opa3oBaTeNbHbIE TEXHOJOTUU DPEATU3YIOTCS MyTeM aKTUBHU3AIMH CaMOCTOSATEIbHOU pPabOThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa3oBaTebHOM Cpeie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIeKIMOHHBIN Kypc MpeJIoyiaraeT CUCTEMaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nexkuuu nexktop 00s3aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, yueOHbIM TOCOOMSIM) OyIeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HAWOOIBIIMK 00beM mH(pOpMaIuu u o0ecrneunBaTh
6osee rirybokoe MOHUMaHKUE YYeOHBIX BOIMPOCOB MPH 3HAUYUTEIBHO MEHBILEH 3aTpaTe BpEMEHH,
YyeM 3T0 TpedyeTcsi OOJBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepuaa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapcKue 3aHATHUS MPEACTABISIIOT COOOM AeTATNU3AIUIO JIEKITAOHHOTO TEOPETHICCKO-
ro Marepuana, MPOBOASTCS B LEJAX 3aKPEIICHUs Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3/IeIbl.
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OcHoBHO# (hopMOIi TPOBECHHUS CEMHHAPOB SBISIETCS 00CYXkJIeHHe Hanboee nmpodiem-
HBIX ¥ CIIOKHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKke pa3d0p NMPHMEPOB U CHUTYalMd B
AyJUTOPHBIX YCIOBHAX. B 00s3aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB MO0 COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBAETCS IO CIEAYIOIIUM KPUTEPHSIM:

* OTBETHI HA BOIPOCHI, Mpe yIaracMble MPenoaaBaTeneM;

* yJacTue B TUCKYCCHUSX;

* BBIIIOJIHEHHNE NPOEKTHBIX ¥ MHBIX 33JaHUii;

* ACCHCTHPOBAHME MPENOaBATENIO B IPOBEICHUN 3aHATHIA.

OtBeT 0yKeH OBITh ApTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJICP)KATh
CCBUIKHM Ha HCTOYHUKHU.

Jlokmaapl ¥ ONIOHUPOBAHHE JOKIAZ0B MPOBEPSIOT CTENEHb BIAJCHHUS TEOPETUYECKUM
MaTepHaoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUH.

OueHnBaHue 3aJaHUM, BBHIIOJIHEHHBIX HA CEMUHAPCKOM 3aHATHH, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasA padoTa 00yYaOUIUXCH 110 JUCHUILIMHE (MOAYJII0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO IPOLECC aKTUBHOIO, LEJICHAIPAaBIEHHOIO
IpUOOpeTEeHNUs CTYIEHTOM HOBBIX 3HAaHUH, yMEHUN 0e3 HEeNOCPeICTBEHHOIO Y4acTHs Mpernoja-
BaTells, XapaKTEPU3YIOIIUICS TPEAMETHONW HANpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB JEATEIbHOCTH 00yUYaroIerocs.

[lenu camocTosATENIbHON pabOTHI:

* CUCTEMAaTHU3alMs U 3aKPEIUICHUE NTOIyYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTHUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHue U pacliupeHre TEeOPEeTUYECKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUIN HCIOJIB30BaTh HOPMAaTUBHYIO M CIPABOYHYIO JIOKYMEHTALHUIO,
CIELUAIIbHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, AKTUBHOCTU CTY/AE€HTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHE CAMOCTOSTEIBHOCTH MBIIIJICHUS, TBOPYECKON MHULIMATUBBI, CIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOpeaIn3alyi;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKH.

TexHOoOorHs OpraHu3aIi CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOM CaMOCTOSATENBHOW pabOThl CTYIEHTOB MOXET
MPOXOJUTH B MMCbMEHHOM, YCTHOM WIJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI MOJXOAUTH K CAaMOCTOSATENBbHOM paboTe Kak K HauBakHeHIemy
CPEICTBY 3aKpEIUICHUs] U Pa3BUTHUSI TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €JMHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHs ONpPeIeICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTYPHI.

9.5 MeToanueckne yKa3aHus Il 00y4aOMIMXCS 110 OCBOCHHMIO AU CHMIIIMHBI

[Tpy M3yyeHHM IUCHUIUIMHBI OOYYarOUIMMCS 11eJIECO00pPa3HO BBIMOIHATH CIEAYIOIIHNE
PEKOMEHJAlUN:

1. U3ydyeHue yueOHON AUCIMILTUHBI JJOJKHO BECTUCHh CHCTEMATHUECKH.

2. Ilocne u3yyeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIyeTCs 110 MaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMHUHBI, ONPEIEIICHUS, IOHATHS pa3/e-
na.

3. Oco6oe BHMMaHUE CIEAYET YAEIUTh BHIMOIHEHUIO OTYETOB 110 NPAKTUYECKUM 3aHATH-
SIM ¥ UHJJMBHIyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.
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4. Bcest TeMaTHKa BOIIPOCOB, U3YYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA HA JICKIUAX ITPCIIO-
naBaresneM. VM ke 1aroTcsi HCTOYHMKH (B MEPBYIO O4Yepe/ib BHOBb M3aHHBIE B IEPUOANYECKON
HAYYHOI uTeparype) Ui 6ojee AeTalbHOrO MOHUMAaHUS BOIIPOCOB, 03BYUYEHHBIX Ha JICKIIUH.

[Tpu camocTosTensHON popaboTKe Kypca 00ydaromuecs 10JIKHbI:

* IPOCMATPHUBATh OCHOBHBIE ONPEICICHUS U (PaKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM HA JICKIMOHHOM 3aHATUU MaTEpHal U IOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM M0 JaHHOU TeME JIMTepaTyphl;

* U3YYHUTh PEKOMEHI0BAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, aHHOTALIMU U KOHCIIEKTBI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEJIHO BBINIOJIHATD 3a/laHUs, aHAJIOTUYHbIE MPeUlaracMbIM Ha 3aHATHUSAX;

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKHU MaTepuabl (POHIa OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepuabHO-TEXHHYECKOT0 ofecrevyeHnsl, He0OX0AMMOro 1A
ocyuiecTBJIeHHs 00pa30BaTeIbHOIO NPOLeCcCca MO JUCHHUILIMHE (MOAYJII0)

10.1 Yueb6Ho-1200paTopHOe 000py/A0BaHHE

Tabnuna 6 — Ilepeyens 06opyaoBanus 1adboparopun

HaumenoBaHnue ayauropuu
Aynutopust Hcnonb3yemoe obopyoBanue
(;1aboparopun)
Jlaboparopus DOBM wu BbI-
202/3 YUCIIUTENbHBIX TNPOMBIILIEH- | [lepcoHanbHbIE KOMITBIOTEPHI
HBIX CETeH

10.2 TexHu4yeckue H 3JeKTPOHHBIE CPeCTBA 00yYeHHUsI

JlekiHOHHbIE 3AHATUA

AYJII/ITOpI/II/I JUIA JICKIIUMOHHBIX 3aHATHI YKOMIIJICKTOBAHBI MeOEIIbI0 U TEXHUYECKUMHU cpea-
CTBaMM OOYYEHUS, CIY>KAIUMU Il IPeACTaBIeHHs yueOHONH nH(popManmuu OOJbIION aynuTo-
puu (HaOOpbI IEMOHCTPALIMOHHOTO 000pyAOBaHUS (IIPOEKTOpP, IKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HarIsAAHbIE T0COOUS, TEMAaTUUECKUE UILUTIOCTPALIUN).

JlabopaTopHbIe 3aHATHS

st maGopaTopHBIX 3aHATUHN Hconb3yeTcs aynuropus No202/3, ocHarieHHass 000pyaoBa-
HUEM, YKa3aHHBIM B Ta01. 6.

CamocrosiTeibHast padoTa.

[TomerieHust 1151 cCaMOCTOSITEbHON pabOTHl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOH ¢ BO3-
MO>KHOCTBIO TIOJKITIOYCHHS K ceTH «VIHTEpHET» B TOCTYIIOM K AJIEKTPOHHON WH(OPMAIMOHHO -
oOpasoBatensHOM cpene KHAT'Y:

- ypranbHbI 3a1 HTh KHAT'Y;

- KOMIIbIOTEpHBIE Kiacchl (aya. 214 kopmyc Ne 3).
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11 NuLIe cBeneHus

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

OcBoeHMEe NTUCHUIUIMHBI O0YYarOLMMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAK COBMECTHO C JAPYIMMU OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [IpenmnonararoTcs cienuanbHbIe YCIOBHS ISl TIOTy4eHUsT 00pa30BaHus 00yJarOnuMu-
Csl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii CoCTaB 3HAKOMHUTCS C TCHUXOJIOTO-(PU3UOIOTHISCKUMU
0COOEHHOCTSAMHM O0Y4aroIIMXCsl MHBAINIOB M JIML[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 310DO-
Bbsl, MHJAWBUIYAIBHBIMU NPOrpaMMaMH peaOWIMTallMi UHBATUIOB (mpu Hanmuuuu). [Ipu HEeoO-
XOJUMOCTH OCYLIECTBIISIETCS JOMOJHUTENbHAS MOJJEepKKa IPEnoJaBaHus ThIOTOPAMH, MCHXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, IPOLIEIIINMH MTOATOTOBKY AaCCHCTEHTAMHU.

B cooTBeTcTBUM ¢ MeTOIMYECKUMHU pekoMeHAauussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(IiekcuBHBIE METO/IbI 00YUEHUS], TEXHOJIOIMH COLIMOKYJIBTYPHOIN peaOUINTaLUu C LENIbI0 OKa3a-
HUS IOMOILY B YCTAaHOBJICHUU IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C APYTUMU CTYACH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyieHueckoil rpymnne. [Togbop u
pa3paboTka yueOHBIX MaTepUaioB IPOU3BOAATCA C YUYE€TOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauagbHOW, BU3YaJIbHOM, C HCIOJIB30BAHHUEM CIELHUAIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuminHbl Junamu ¢ OB3 ocyiecTBisieTcs ¢ MCHOIb30BAaHUEM CPENICTB
00yudeHusl 00ILEro M ClelruaibHOro Ha3HaueHus (IEpPCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHUUYECKOe 0OecrieueHHe MpelycMaTpuBaeT MPUCIIOCO0JIEHUE ayAuTO-
puii k Hyxaam jmi ¢ OB3.

®opma NpoBeACHUs ATTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICUX0(pU3NUYeCKuX ocoberHocten. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 1ocTymHas popma MpeIoCTaBIeHUs 3aJaHUi OLIEHOYHBIX CPEACTB, 8 UMEHHO:

* B TIEYaTHOW WM DJIEKTPOHHOM ¢(opme (s JUIl € HapyUIEHUSIMH OIOPHO-
JBUTATEJILHOTO aIlapara);

* B IIe4aTHOM (hopMe WJIH DJIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HApYILIEHUSIMH CIIyXa, peuH, 3peHus);

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

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB HAa KOH-
TpOJIbHBIE BONPOCHL. JlJi TakUX CTYJEHTOB IpeaycMaTpuBaeTcs AOCTYMHas Gopma MpeaocTaB-
JIEHWS OTBETOB HA 3a/laHus, @ UMEHHO:

- IMCbMEHHO Ha OyMare Wiy HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYIIECHU -
MU CIlyXa, peun);

- BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MUCIOJIb30BAaHUEM YCIYT aCCUCTEHTA (IS
JIMI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEIBLHOTO allapara);

* YCTHO (JU1s1 JTUI[ C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEILHOTO alapara).

[Tpu HeoOXoaMMOCTH ISl 00YHAIOIUXCA ¢ MHBAJIMIHOCTBIO MPOLIEAYpa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

Cpe]ICTBa ABTOMATU3HPOBAHHBIX BBIYHMCJIEHUH

Hamnpasnenue noaroToBku 11.03.04 "Snexmponuxa u nanosnekmpoHuka"
HamnpasnenHocTh (mmpoduiib) Tlpomvluunennas snexkmponuxa
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawy)
®dopma o0yueHHs 3a0unas
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
3auem c oyenxoti Kadgheopa IIIAITY - Snexmponpusoo u
asmomMamu3ayusi NPOMbIUIEHHBIX YCMAHOBOK

> B 1aHHOM MPHJIOKEHUH TIPEACTABIECHbI TUIIOBBIE OLIEHOYHBIE CPeACTBA. I1OIHBIA KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIFOUAIOIINI BCE BApUAHTHI 3aJaHH (TECTOB, KOHTPOJBHBIX 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

[Inanupyemblie pe3ynbTaTsl 00y-

KOMIIETEHIINH YEeHMsI 110 TUCLHUTIIHE
YHuBepcanbHbIe
Oo6menpodeccnoHaIbHBIC
OIIK-2 CriocobeH | 3HaeT OCHOBHBIC METOIBI M cpei- | Mcmonb30BaTh COBPEMEHHOE MPO-

CaMOCTOSTENILHO TPO-
BOAWUTL OKCIICPUMCH-
TaJlbHbIE HCCIICI0BA-
HHUSA W HCIIOJIB30BaTh
OCHOBHBIE  TIPHEMBI
00paboTKH | TIpen-
CTaBJICHHUS IMOJy4ECH-
HBIX JaHHBIX

CTBa MPOBEICHUS IKCIICPUMEH-
TaJIbHBIX HUCCIICTOBAHUHN, CHCTEMBI
CTaHJApTU3aAIMH U cepTuduKa-
U,

YMmeeT BBIOMpATh CIIOCOOBI U
CpencTBa U3MEPEHUHN U IIPOBO-
JIUTh SKCIICPUMEHTAJIbHBIC UCCIIe-
JIOBAHHSI

Bnaneer cmocobamu 06paboTku 1
MIPEICTaBICHHUS MOJTyYEHHBIX
JAHHBIX M OLIEHKU IOTPEUTHOCTH
pEe3yJbTaTOB U3MEPEHUI

IrpaMMHOE 00ECIICUCHHE CPEICTB
ABTOMATU3UPOBAHHBIX BbIYHCIIE-
HUM.

[IpuMeHsATh S3BIKM MPOTPAMMHU-
pOBaHUsI BBICOKOI'O YPOBHS IpHU
MPOrPAMMUPOBAHUHN CPEICTB U
QITOPUTMOB  ABTOMATU3UPOBaH-
HBIX BBEIYHMCIICHUH

ITpodeccuonanbHbIe

Tab6numa 2 — [TaciopT ¢poHIa OIEHOYHBIX CPEICTB

KounTtposmpyemsie ®opmupyemass | HammenoBanue
pasaebl (TeMbl) KOMIICTeHIHA OLICHOYHOI0 Iloxa3aTenu oneHKH
AUCHUILINHBI CpeacTBa

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

Pazpensr 1, 2, 3,5 OITK-2 3amuTa 1abopa- | ApryMEeHTUPOBAaHHOCTh OTBE-

TOPHBIX padoT TOB

1-5 OIIK-2 PI'P [TonHOTa ¥ MPaBHIILHOCTH

BBITIOJTHEHUS 3aJaHHUSI
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2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTePU3YIoIIHe Mpolece
¢GopMupoBaHus KOMIIETEHIM I

MCTOI[I/ILIGCKI/Ie MaT€pHralibl, ONPEACTIAIOMHNE ITPOUCAYPbl OLCHUBAHUSA 3HaHI/II>'I, YMeHI/Iﬁ,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIbHOCTH, NPCACTABIICHBI B BUAC TEXHOJIOTHYECKOM KapTbl JUCLIH-

TJIMHBI (Tabsmma 3).

Ta6mmma 3 — TexHosornueckas Kapra

HaumenoBanue
OIEHOYHOTO Cpell- Cpoxku IIxkana oue- Kpurepun
cTBa BBIIOJIHEHU S HHUBAHUSA OLICHUBAHUS
1 cemectp
Ilpomescymounan ammecmayus ¢ hopme 3auem c oyeHKoil
Tect B Te4YeHHe ce- | 25 OamioB 25 6amwios — 91-100 % mpa-
MecTpa BWJIbHBIX OTBETOB — BBICOKHIA
YPOBEHb 3HAHUI;
20 6ammoB — 71-90 % mpa-
BIWIBHBIX OTBETOB — JIOCTa-
TOYHO  BBICOKMH  YPOBEHb
3HAHUU;
15 6ammoB — 61-70 % mpa-
BUJIBHBIX OTBETOB — CPEIHMH
YPOBEHb 3HAHUN;
10 GammoB — 51-60 % mpa-
BUWJIBHBIX OTBETOB — HU3KHHU
YPOBEHb 3HAHUN;
0 6amnoB — 0-50 % mpaBuITB-
HBIX OTBETOB — OU€Hb HU3KHUH
YPOBEHb 3HAHUM.
JlaGopaTopHast pa- | B TeueHue ce- | 5 0ayuioB 5 GauloB — CTYIEHT TIOKa3al
bora 1 MeCTpa OTJINYHBIC HABBIKU IPUMEHEHUS
JlaGopatopHasi pa- | B TeuyeHue ce- | 5 6ayioB TOJIYYCHHBIX 3HAHMI U yMEHHii
Gora 2 MecTpa TIpU peleHuH IpodheCcCHOHANb-
JlaGoparopHast pa- | B TedeHHe ce- | 5 6ayuIoB 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-
JlabopaTopHasi pa- | B TeueHHe ce- | 5 6amwios POIME  HAaBBIKH  TIPHMCHCHI
60Ta 5 MecTpa MOJTyYeHHBIX 3HAHUHA M YMEHUH
JlaGopaTopHast pa- | B TeueHue ce- | 5 0ayioB IpPH PEHICHNH NPOQECCHOHATb-
6ota 6 MecTpa HBIX 33/1a4 B paMKaxX YCBOEHHO-
JlaGopatopHasi pa- | B TeueHue ce- | 5 6ayioB 0 Y4eOHOTO MaTepHaa.
6ora 7 MecTpa 3 Gayia — CTyZIeHT MmoKazan yJ10-
BJICTBOPHUTEITEHOE BIIAJICHHC
HaBBIKAMH TIPUMEHEHHUs MOJTy-
YEHHBIX 3HAHUA U YMEHWU IpH
peleHny  MPOQeCCUOHATHEHBIX
3amad4 B paMKax YCBOGHHOTO
y4eOHOro Marepuara.
2 Oamwra — CTyIEHT MPOIEMOH-
CTPUPOBAI HEJOCTATOUHBIN YpO-
BEHb BIIAJICHUSI YMEHHUSIMH 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 33aJad B paMKax YCBO-
€HHOTO y4eOHOr0 MaTepuana.

20 GamwioB — CTYAEHT IOKa3as
XOpOIIME HaBBIKA TPUMEHEHHS
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 YCBOEGHHOIO
y4eOHOro Matepuara.

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

HUTOTI'O:

100 6amoB

Kpurtepun onenku pe3yibTaToB 00yueHusl 10 JUCHUIJIMHE:

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

65 — 74 % OT MakKCHMaJbHO BO3MOXXHOH CYMMBI OQZIOB — «YyJIOBJICTBOPHUTEIHHOY
(moporoBbIi (MUHUMAJIBHBINA) YPOBEHb);
75 — 84 % oT MakCHMMaTbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % ot MakcuMaIbHO BO3MOKHOW CyMMBI 0aJIIOB — «OTIMYHOY (BBICOKUHN (MaKCH-

MaJIbHbIN) YPOBEHbB)
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3 TunoBble KOHTPOJILHBIE 321aHNUS WJIN HHbIE MaTePUAJIbI, HEOOX0IMMBbIE I
OLIEHKHU 3HAHUI, YMeHM i, HABHIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapaKTepPH-
3youme npouecc popMupoBaHHUs KOMIIETEHIIMH B X0/1e 0CBOeHHs 00pa30Ba-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH

Tecr
1) BBenure npaBUIbHBIN OTBET:
BocbMepryHOe Unciio 3aKaHUYMBACTCS CTPOYHOM JJTATUHCKOW OYKBOH ...
2) IlepemeHHas X sIBIIsIETCS paH)KMUPOBAHHOM B Cllyyae

a)X:=5 B)X:=1,1.2..5
0) x:=1011b r)X:=4+3i
3) YcraHOBHTE COOTBETCTBHE:
a) OyJIeBO paBHO 1) -
0) mprcBauBaHUE 2) =
B) YHCJICHHOE PaBHO 3):=
') CHMBOJILHOE PaBHO 4) =
4) dyHKIKS, BBIMOIHSIONIAS OTIEPAIHIO PA3JIOKUTh HA MHOKUTEIIH
a) factor B) expand
6) simplify r) substitute

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

a) HOK(a,b) 2) HOJI(a,b)

0) ocTaTok ot jeneHus 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 nmpaBHIbHbIH OTBET
[Mpu noctpoenunu nosnsipHoro rpaduka MathCAD moka3sbiBaeT Kpyr ¢ N MOJSMH BBOJA,

9) Kak cTpouts nosepxHocTs 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

1) diag(n)

0) DyHknus, co3maronias W 3aroIHAIONIAs
MaTpHILy, 3JIEMEHTBI KOTOPOIl XpaHAITCS B J-OM
croyidlie W i-0if CTpOKE paBeH 3HAYCHUIO

byuximn f

2) matrix(m,n,f)

B) OyHKIIMA, CO3JAI0MIAsl SAUHUYHYIO MaTPUILY
nopsaka 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, OyIIeT. ..

-1-2 12
12) Jlansr MaTpuiist A := <—3 - 7) uB:= (3 7> torna Stack(A,B) Oynet paBeH
—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) INepen npumeHennem ¢ynkuuu root(f(x),x) Heooxomxumo

a) YIIPOCTHUTH BBIPAKEHUE

B) yKa3aTh KOO(QPUIIMEHTHI YpaBHEHHsI

0) 3a71aTh HAYaJILHOE 3HAYCHUE X

I) yKa3aThb CBOOOJHBIE KO3(PHUIIMEHTHI ypaB-
HEHHS

14) Pemiast ypaBHEHHs WK CUCTEMbI YPaBHEHHIA ¢ TIOMOIIIBIO Oyioka given-find , pemenune

Oyner

a) TOYHOE

B) NpUOIMKEHHOE

0) MUHUMATbHOE

I') MAKCUMaJIbHOE

15) Pemas ypasHenue x* — 18x2 + 6 =

OyZeT BBIIVIAJCTD CIEIYIONUM 00pa3oM

V2x ¢ nomouipto ¢yHkuu 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) s TOro 4roObl HAWTH YETBEPTYIO MPOU3BOAHYIO (PYHKIMHU COS(X), TO BBIpaXKCHUE
BBIYHUCIIAIONIEE IPOM3BOIHYIO OYET BBIMVISLIETh CIEIYIOIUM 00pa3oM:

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

17) Onepanus paznokenus B psan Teinopa ¢yukuuu Sin (X), mpudeM TOYKa, B OKPECTHO-
o v
CTH KOTOPOH CTPOMTCSA Pa3NOKEHHE, PaBHA —,  CTENCHb CTAPUICTO WICHA B PA3IOKCHUH 9, Oy-

JIET UMETH BU

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

6) sin (x)series, x= % 9- r) series(sin (X)): % 9-
18) Kakyto KHOIIKY HE COJIEpP>)KUT NIaHEJIb MAaTEMAaTHUYECKOT0 aHAJIn3a

a) lim_,, B) lim_, -

0) lim_, ,+ r) lim_ o,

3ammTa Ja60paTopHBIX padoT
Jlabopamopnas paboma 1. OcHoBbl paboThl B cperie MathCAD

1) KakoBel HazHaueHue u Bo3moxxaoctn MathCAD?

2) Kak pab6orats ¢ meHto B MathCAD?

3) Kax 3anarorcs nepemennbiec B MathCAD?

4) Kakue oneparopsl npucBauBaHMsl Bbl 3HaeTe?

5) Kak Beraucisitorest mpou3BoHble 1 nHTErpaitsl 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 nekaptoBbsiii rpaduk?

4) Kak oropmaTipoBath nocTpoeHHsbIH rpadpuk?

5) Kax moctpouts rpaduixk KpuBOH, 3a/JaHHON TapaMETPUUIECKH?

6) Kak nmoctpouts rpauk B HOJISAPHON cUCTEME KOOPIUHAT?

7) Kak noctpouts rpagux noBepxHOCTH?
Jlabopamopnas paboma 3. Bextopa u matpuisl B cpene MathCad

1) Kak co3naTts MaTpuily, BEKTOp - CTPOKY, BEKTOP - cTosnben?

2) Kakue oneparopsl ecTb /Ui pabOThI ¢ MaTpULIAMU?

3) [epeuncnure KOMaHIBl TAHETH WHCTPYMEHTOB MaTpHIIbI.

4) Kak BcTaBuUTh MaTpu4Hble QyHKIMH?

5) Kak BBIMONHATH BBRIYUCICHHS, €CITH MAaTPHIIA 33J]aHa B CHMBOJIGHOM BH/Ie?
Jlabopamopnas paboma 4. Pemenne ypaBHenuit B cpeae MathCad

1) Kak moxHO pemints HenuHelHoe ypaBHeHne B MathCAD?

2) Kak HaiiTu HauanbHOE MPUOIMKEHUE KOPHS YPaBHEHUS?

3) st gero ucnonwszyercs GyHkius polyroots?

4) Kak MOXHO pemmTh CUCTEMY JTMHEHHBIX YpaBHEHUH?

5) Kak MOXHO pemuTh CUCTEMY HEJTMHEWHBIX YPaBHEHUN?
Jlabopamopnas paboma 5. Viccnenoanue Gynkuuit B cpene MathCad

1) Haiftn TOYKM repecevdeHus C OCSIMH.

2) BorsicHUTE siBIIsIETCS M (PYHKLUS Y€THOM, HEYETHOM Wit o0I1Iero BUaa.

3) Haiitn uHTEpBaIBI MOHOTOHHOCTH U TOYKH dKCTpeMyMa (yHKIIHH.

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

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

1) Pa3noxuTh Ha MHOXKUTEIH, UCTIONB3Ys onepanuio CUMBOIIBI — DakTop;
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2) Hcnonb3ys onepanuio CUMBOJIBI — Pacmmpute, pa3inokxure 1Mo CTENeHsIM MoTy-
YEHHOE BbIPaXKCHHE;

3) Hcnonp3ys onepauuto Cumosibl — [logo0HbIE, CBEpHUTE MOJIYYEHHOE BbIpaXe-
HUE 110 IePEMEHHOH Z.
Jlabopamopnas paboma 7. IlporpammupoBanue B cpeae MathCad

1) CocTtaBuTh IporpamMmy - GYHKIIHIO, BEIYACISIOMYIO (PYHKITHIO Y(X)

2) CocrtaBuTh mporpamMmy - GyHKUHUIO, BRIYUCISIOMYIO QyHKIHIO f(X,y), TakuM 00-
pa3zoM, 4TOOBI 3HAYCHHS X U Y HE BBIXOIMIIN 32 Mpeebl 00acTu onpenencHus Gyakuun (X, y).

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

3.2 3agaHus 11 IPOMEKYTOYHOM aTTecTalluu

Pacuerno-rpaduyeckas padora

Hcxonnbie naHHbIE:

3AJIAHHME 1.

Pemuts 2 HenuHENHBIX ypaBHEHUs ¢ TOYHOCTHIO A0 0,0001

3AJIAHHUE 2.

Pemuth cucreMy 2 HeMMHENHHBIX ypaBHEHUs ¢ TouHOCTHIO 10 0,0001

3AJIAHHUE 3.

Penmnte nuddepeHnnanpabie ypaBHEHUS TIEPBOTO U BTOPOTO MOPSAIKA C TOYHOCTBIO 10
0,0001

3AJIAHHUE 4.

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

3AJIAHHUE 5.

Pemmuth cucremy nuHEHHBIX ypaBHEHUsI ¢ TOYHOCTHIO 10 0.0001 MaTpu4YHBIM METOAOM.
[TpoBepky BImOIHUTH MeTo0M Kpamepa. McxoaHble TaHHbBIE B3STh U3 TaOIHIIBI.

3AIAHHUE 6.

Omnpenenute ¢pyukuuto f(t, a). [IpenBapurensHO onpenennB nepeMeHHbIe ®, X, a. [Toka-
xwuTe Tabnuiy 3HaueHuid pynkiun. [loctpoiite rpaduku ¢pyukium f(t, &) a1 AByX pa3HbIX 3Ha-
YEeHUH apryMeHTa a .

3AIAHUE 7.

Jnst dyHKUMY, paBHOM BhIpaxkeHuto f(x, y) HalianTe MEPBYIO M BTOPYIO YaCTHBIC MPOH3-
BOJIHBIE 110 U . Brruncnure yacTHyro npou3BoAHyto 1o B Touke (1; 0,1). YacTHbIe Mpon3BOAHbBIE
B Mathcad HaxopsTcs Tak e, Kak 1 OObIYHBIC.

3AJIAHHUE 8.

Pemmre anrebpandeckoe ypaBHEHHE

3AIAHUE 9.

HanumuTe nporpamMmy Ui BBIYMCIIEHUS 3HAYEHUH (YHKIIUM y A BCeX 3HAYEHUH ap-
TYMEHTA X Ha 3aJaHHOM HMHTepBaJie [X,, X;] C 3aJaHHBIM miaroM Oy ¢ MCIOJIb30BAaHHEM OIEPaTO-
poB Betiienus If u oneparopa nukia for.

3AJTIAHHME 10.

Jnis 3aaHHON B BapuaHTe (YHKIMHU NPOBECTH MOJIHOE MUCCIIEAOBAHUE M MOCTPOUTH I'pa-
UK.

3AJAHME 11.

CozniaTh CTaTUCTHUYECKYIO0 COBOKYITHOCTD, UCOJb3Ys JaTYUKH CIy4alHbIX uncen. Komu-
YEeCTBO YMCEN CTATUCTUYECKOW COBOKYITHOCTH M MPHUHATH CaMOCTOATENBbHO. ONpenenuTb HEHTP
IPyNINPOBAaHUS CTATUCTUYECKOM COBOKYIMHOCTH, BEJIMYMHY paccesHus. [loctpouts rucrorpam-
My C MPOU3BOJIBHBIMH CETMEHTaMHU pa3OMEeHUs U TUCTOTpaMMy C pa3OMEHHUSIMH Ha paBHBIC CET-
MEHTBI.

3ATAHUME 12.
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[TocTpouTth TpaduK; pemuTh CUCTEMY YpaBHEHUH, HAMTH IJIOIAb, OTPAHUYECHHYIO Tpa-
(dbrKaMu KpUBBIX

3AIAHHME 13.

Tpebyercs onpenenuTs (YHKIUIO, KOTOpasl BBINOJHAET MPEICTaBIEHHbIE B BapHaHTaX
3a/1aHMUs.
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Jlucr perucrpanuu usmenenuit k PI1/I

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KJICHUS U3MEHEHUS

KoanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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