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1 O01Me moJ1oKeHus

Pabouast mporpamma mucturuinabl «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIYUCIICHUNY CO-
CTaBJICHAa B COOTBETCTBHHM C TpeOOBaHUSAMHU (eepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeIbHO-
ro CTaHjapra, YTBEp)KICHHOrO0 NpHKa3oM MuHHUCTepcTBa oOpa3oBaHMs W Hayku Poccuiickoi
Oenepannu Ne 1044 ot 17.08.2020, u ocHOBHO# mpodeccHoHabHONH 00pa3oBaTebHON IPO-
rpaMMbI TIOATOTOBKH «TexHonoeus mawunocmpoenus» 1o HampaieHuro 15.03.05 - "Kow-
CMPYKMOPCKO-MeXHoI02UuuecKoe obecneyuenue MauuHoCmpoumenbHbulx npou3eoocmas’”.

[IpakTHyeckas MOATOTOBKA peaqU3yeTcsi HAa OCHOBE NPO(ECCHOHAIBHOIO CTaHAapTa:
40.031 «CIIEHUAJIUCT I10 TEXHOJIOTUAM MEXAHOOBPABATBHIBAIOIIETO ITPO-
N3BOJJCTBA B MAIIMHOCTPOEHUN».

O606mmenHas TpynoBas pynkuusa: A. TexHomoruyeckasi MoAroToBKa MpOU3BOJCTBA Jie-
TaJIeld MaIlIMHOCTPOECHUSI HU3KOM CJIIOKHOCTH.

O6o0mennas TpynoBas (ynkius: B. TexHomormveckas MOAroToBKa M oOecriedeHUE
IIPOM3BOJICTBA JETAIIEH MAIIMHOCTPOCHHUSI CPEIHEN CIOKHOCTH.

3anaun N3yunuts Bo3MokHOCTH MaTemaTrueckoro nakera MathCAD u 351eKTpoHHBIX
ANCHHIIINHEI tabsui EXcel s aBToMaTu3upoOBaHHBIX BHIYHCIEHUI
OcHoBHBIE 1. IIpocreiinue BEIYUCICHHS U ONIEPALIUY;

pasiensl/ TeMbl | 2. 3ajaun IMHEHHO!M anreOppl ¥ AaHATUTUYECKON TEOMETPHH;
ANCHHATUTAHBI 3. 3aja4yu MaTeEMaTMYECKOrO AaHAIM3A.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMM 00pa30BaTeIbHOIl MPOrpaMMBbl

Hpouecc HU3YyUYCHUA JUCHUIIIIMHBI <<CpeIICTBa ABTOMATHU3UPOBAHHBIX BBEIYUCIICHUN )
HamnpaBlieH Ha (OpMHUpPOBaHUE Clenyromux kommereHud B cooTBeTcTBur ¢ ®I'OC BO u oc-
HOBHOM 00pa30BaTeNIbHOM mporpamMmoi (Tadnwmma 1):

Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3yiabTaThl 00y4eHHs MO JUCLUIUINHE

Ko 1 HaumMeHoBanue Nuaukatopel 1OCTHXKEHUS
KOMIIETEHIINN

Ob6menpodeccnoHanbHbIe

OIIK-6 Cnocoben wucnons3zoBath | OIIK-6.1 3naer mpuHIUIBI pabOTHI COBPEMEHHBIX MH-
COBpEMEHHbIE  MH(QOPMAIMOHHBIE | (OPMAIIMOHHBIX TEXHOJIOTUI, TPUMEHSEMBIX B Ipodec-
TE€XHOJIOTUH, TPUKIAJAHBIE TIPO- | CHOHAIBHOW JNEATEIBHOCTH

rpaMMHble cpeacTBa npu pemeHun | OITK-6.2 Ymeer ucnonp3oBaTh cOBpeMeHHbIE HH(OpMa-
3aJa4  NMpo(ecCHOHANBHOM  Jies- | IIMOHHBIE TEXHOJIOTHHU JAJIS pellieHus 3a/1a4 mpogeccuo-
TEIbHOCTH HaJIbHOM JESITEeTbHOCTU

OIIK-6.3 Bnaneer HaBbIKaMU IPUMEHEHHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH /711 pelIeHus 3a/1a4 Mpo-
(beccroHaIbHOM 1EATENIEHOCTH

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

HucuuniuHa «CpencTBa aBTOMAaTU3MPOBAHHBIX BBIYMCIEHUI» H3ydaercs Ha 1 Kyp-
ce(ax) B 1 cemectpe(ax).

JlucuurnianHa BXOAMUT B cocTtaB Onoka 1 «/lucuumumbbl (MOAYNH)» U OTHOCUTCS K
0a30Boi1 HacTH.

3HaHUs, YMEHUS U HaBBIKH, CHOPMUPOBAHHBIE MPU M3YyUEHUH AUCUUIIINHBI « CpeacTa
ABTOMATU3MPOBAHHBIX BBIYHCIECHUI», OYIyT BOCTpeOOBaHBI IMPH H3YYEHHUH IMOCIEnyoUei
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mucturmuHbl «CATIP TeXHOMOTHYeCKUX MPOIECCOBY» U MPU MOATOTOBKE BBHIMTYCKHOM KBanu(u-

KaIlMOHHOW pabOTHI.

Huctunnuna «CpelicTBa aBTOMaTU3UPOBAHHBIX BBIUYMCICHUM» B paMKax BOCIUTATEIb-
HOM paboThl HampaBieHa Ha (GOPMUPOBAHHE y OOYYAIOMIMXCS YMEHUS CaMOCTOSITEIIBHO MBIC-

JWTb, Pa3BUBAET NMPO(EeCCHOHAIBHBIC YMEHHUS.

4 O0beM TMCUMILUTHHBI (MOYJIs1) B 3a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenojaasaresieM (10 BUAaAM y4eOHbIX 3aHATHIA) M HA CAMOCTOSITEJILHYIO PadoTy

00y4yarIuXxcs

OO61mmas TpyI0eMKOCTh (00beM) TUCIUTUTHHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnipenenenue o0bemMa AUCIUIUTMHBI (MOIYJIs) TI0 BHIaM y4eOHBIX 3aHSITUH MPEICTaB-

JIeHO B Tabimie 2.

Tabmmna 2 — O6beM TUCIUILTNHBI (MOJTYJIs) TI0 BUJAM YUeOHBIX 3aHSATHHA

O0BeM TUCHUILTAHBI

Bcero akapemu-
YeCcKHX 4aCoB

O6ma51 TPYAOCMKOCTb JUCHUIIJINHBI

108

KonrakTHas aynuropHasi padora o0y4aoummxcs ¢ npenogasareseM (1o
BH/IaM Y4eOHBIX 3aHSATHII), BCEro

48

B ToM uncie:

3aHATHSA JIEKIIMOHHOTO THIA (JISKIIUM U UHBIC YYCOHBIC 3aHATHUS, IPEITY-
CMaTPHUBAOIINE IPEUMYIIIECTBEHHYIO TIepeaady yu4eOHOH HHpOpMAaITIY I1e-
JarOTHYCCKUMH PaOOTHUKAMU )

16

3aHATHA CEMHUHAPCKOIO TUINA (CEMUHApBI, TPAKTUUYECKHUE 3aHATHSI, TpaK-
TUKYMBI, 1a00opaTopHble paboThl, KOJJIOKBHYMBI M MHbIE aHAJIOTUYHBIE 3a-
HATHUS)

32

CamocrosiTe1bHAsA padoTa 00y4alOIMXCsl M KOHTAKTHAsA padoTa, BKIIO-
Yarolas rpynioBble KOHCYJIbTAIUH, UHIUBUAYAIHHYIO paboTy 00y4ato-
HIMXCS C TPEnoiaBaTesiMU (B TOM YUCIIEe WHANBUAYAIbHBIE KOHCYIBTALINN);
B3aUMOJICHCTBUE B AIIEKTPOHHON WH(DOPMAIIMOHHO-00pa30BaTENHHOM cpefie
By3a

60

[TpomexyTouHast aTTecTanys 00yJaromuxcsi — 3adeT ¢ OLIEHKOU




5 Conep:kaHue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3/ejiam)
€ YKa3aHHeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKkageMHYecKHX YacoB U BU/10B
y4eOHoii padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTyJIs)

Bupl yaeOHOM paOOThI, BKIFOYAsT CAMOCTOSI-
TENBHYIO PA0OTY 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTHas padora

HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaTess ¢ 00yJarouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOPHBIE CPC
(mpaktu- | 3aHATHSA
YecKue
3aHSITHSL)
Pazpgen 1
Ilpocmeitmue gvluucinenusn u onepayuu;
Tema 1 [IpocTeiinime BEIYMCICHUS U OTICPALIUH 4 8 10
B CpeJle aBTOMATU3UPOBAHHBIX BBIYUCIICHUI
MathCAD u Excel.

Pasnen 2 3adauu nuneiinon anzeopot u ana-
JIUMUYECKOU 2eomempuu;

Tema 2 [lelicTBUsI ¢ MAaTpULIAMH;

Tema 3 Peuienue ypaBHEeHU U CUCTEM HEJU-
HEWHBIX YPaBHEHUN;

Tema 4 KpuBbie Ha IIJIOCKOCTH;

Paznen 3

3aoauu mamemamuueckozo ananusa;

Tema 5 VnrerpupoBanue u auddepeHurpona-
HUe QyHKIMHA, npeaens GyHKUINH; 6 12 30
Tema 6 UccnenoBanue GyHKIMA U TOCTPOCHUE
rpauKoB;

Tema 7 YuciioBble OCIE0BATENBHOCTH U PABI
byHKIM;

UTOoIro
10 JUCHUILIHHE

16 32 60

6 BHeayauTopHasi caMOCTOSITeIbHAsI PA00Ta 00YYAIOLIUXCS MO TUCIUIIJIHHE
(Moxysi0)

[Ipn nmnaHUpOBAHHHM CaAMOCTOSTENHLHON pPabOTHI CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBAThCS CIICNYIOIMIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENIbHYIO padoTy (Tabmuna 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanuecTBo yacoB
M3y4yeHue TeopeTHyecKux pa3JeioB JUCHUTIINHBI 20
[TonroroBka K 3aHATHSM CEMHUHAPCKOTO THIA 20
[ToaroToBka u opopmieHue PI'P 20
60




7 OueHoYHbIE CPeACTBA IJIsl MPOBeAeHUS TEKYIero KOHTPOJIsI
U MIPOMEKYTOYHOM aTTecTalny 00y4YaAoIMXCcs M0 JUCHUIINHE (MOYJII0)

@DOH/I OIIEHOYHBIX CPEJCTB ISl MPOBEJICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPO-
MEXYTOYHOM aTrTecTauuu npeacrasieH B [Ipunoxennn 1.

[ToHBIN KOMIUIEKT KOHTPOJIbHBIX 3aJaHUil UM MHBIX MAaTepUajoB, HEOOXOAUMBIX s
OILICHMBAHHUA PE3yJIbTATOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCA Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

8 VYueOHO-MeTOAUYeckOoe M HHPOPMAINMOHHOEe o0ecriedyeHHe THCHHUIIMHBI
(MmomxyJin)

8.1 OcHoBHas JqUTEpaTypa

1 KynpssueB, E. M. Mathcad 11. TIlomHoe pyKOBOJACTBO TIO PYCCKOM  Bep-
cuu [Onekrponnbii pecypc] / E. M. Kympssues. - M.: JIMK Ilpecc, 2009. - 592 c. //
ZNANIUM.com: 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/408604, orpanudeHHbIi. — 3ari. ¢ 3KpaHa.

2 Pakutun, B. W.PykoBoacTBO MmO MeTojaM  BBIUYMCIACHUH W TPHIOKCHUS
MATHCAD[Dnekrponnstii pecype] / B. U. Pakutun. - M.: ®USMATIIUT, 2005. - 264 c. //
ZNANIUM.com: 3JICKTPOHHO-OMOIMOTEeYHAS cucrema. - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/410759, tosHbIii.

3 Excel 2010 nma mpumepax: IIpaktudeckoe mocobue / Bacmibe A.H. - CII6:BXB-
[TerepOypr, 2010. - 422 c¢. // ZNANIUM.com : 3JIeKTpOHHO-OMOJIHNOTEUHAs CUCTeMa. - Pexum
nocrtyna: http://znanitum.com/catalog/product/351263, orpaHudeHHBbIH. — 3ari. ¢ 9KpaHa.

4 Tenwsman, B.Sl Pemenne maremarnueckux 3anau cpeacrBamu Excel: Ilpaktukym, CII6:
[Tutep, 2003 - 240 c.

8.2 [lomoJHMTEJbHAA JIUTEPATypa

1 IMmuc AWM., CnuBuna H.A. MathCad: Marematuueckuii MpakTUKyM Ui 5KOHOMHCTOB M
UHXeHepoB. Yueb nmocobue. M: @unanchl u cratuctuka, 2003, 656¢.

2 Kupbsuos J[.B. Camoyuurens Mathcad 11. CI16, BXB Ilerepoypr, 2003, - 560 c.

3 Kpewmep, H.ILI. ITytko, b.A. Tpumun, 1.M. Maremaruyeckuii aHaiau3. Y4eOHUK U Mpak-
tukyM. Mocksa: FOpaiit,2014 - 620c.

4 Wnbun, B.A. Kum, I' JI. JIuneiinas anre6pa u aHaIuTHYECKasi reoMeTpus. YUeOHUK Uis
By30B, 30-e u3z., nepepad. u non. Mocksa: [Ipocnekt: N3n-Bo MockoBckoro roc.yH-ta, 2007 -
393c.

5 Komuenosa, H.B. Mapon, M.A. BerunciurensHas MaTeMaTdka B MpUMepax M 3ajadvax.
VYuyebHoe nocobue /i BTy30B. MockBa: «Hayka», 1972 - 368c.

8.3 MeToauueckue yKa3aHusi JAJs CTYJI€HTOB 10 OCBOECHHIO TN CHHUILINHBI
Omcymcemeyiom

8.4 CoBpemennbie npodeccuoHaTbHbIE 623bI JAHHBIX U HH(OPMALIMOHHbIE
CNPaBOYHbIE CUCTEMbI, HCIIOJIb3yeMble NPH 0CYHIeCTBIECHHH 00Pa30BaTEJIbHOIO
npouecca mo 1MCUUIIJIMHE

1 DOnextponHo-6nbmmoTeunas cuctema ZNANIUM.COM. Jlorosop EIT 44 Ne 4378 36¢c UK3 21
1 2727000769270301000100046311244 ot 13 anpenst 2021 r.

2 DnekTpoHHO-OMOIMoTeyHas cuctema IPRbooks. Jlunensnonnsiii norosop Ne EI144 Ne 44/4 na
MPeIOCTaBlICHUE JIOCTyla K 3JIEKTPOHHO-OmOmunoreyHor cucteme IPRbooks UWK3 21 1
272700076927030100100100036311244 ot 05 dpeBpansa 2021 r.

3 DnextponHo-6ubnuoreunas cucrema eLIBRARY.RU. Horosop Ne EIT 44 Ne 004/13 Ha oka3a-
HUE YCIyr AocTyna K 31eKTpoHHbIM m3ganusm UK3 91272700076927030100100150016311000 ot 15
ampens 2019 r.
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8.5 IlepedeHnb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«/HTEepHET», HEOOXOAMMBIX 1JISI 0CBOEHHS AUCUUIJIMHBI (MOIYJIs1)

1 http://www.mathcad.com/library/ - 6ubnuroteka pecypcos mno cucteme Mathcad.

2 http://window.edu.ru/

8.6 JlumeH3HOHHOE M CBOOOIHO paclpocTpaHsieMoe MPorpaMMHoe odecrieueHue,
HCII0JIb3yeMoe NP OCYIeCTBIeHUN 00pa30BaTeIbHOIO Npouecca
10 JMCHHUIIHHE
Tabmuna 5 — [lepeyeHp UCTIONB3yeMOT0 IPOrPAMMHOTO 00ECTICUSHHSI

Haumenosanue 10 PexBHU3UTHI / YCIIOBHS MCTIOJIb30BaHUS
Microsoft Imagine Premium Jluuensnonnslit jorosop A2223 Ne008/65 ot 11.01.2019
MathCad CepBucHbIif KOHTPAKT # 2A 1820328, nuIleH3MOHHBIN KITIOY,

noroBop Ne 106-A2120 ot 27.11.2012

Microsoft® Office Profession-

al Plus 2010 Russian Jlunensnonnsii ceptudukar Ne 47019898 ot 11.06.2010

9 Opranu3auMoOHHO-TIeJaAroruyecKue ycaoBus

Opranuzanus o6pa3oBaTeIbHOIO MPOLECCca periJaMeHTupyeTcs y4eOHbIM IJIAHOM U pac-
NUCaHUEM Y4eOHBIX 3aHATHH. SI3bIKk 00yueHus (mpemnonaBaHus) — pycckuil. [[nst Bcex BUIOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOJIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM CBOEW MHAMBHIYaJIbHOM 00pa3oBaTeNbHON TpaeKTopuHM o0yuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUIMX JUCUUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jeif, OCBOGHHBIX B MPOIIECCE MPEIIECTBYIOIIEr0 00y4eH s, KOTOPbIH 0CBOOOXKIAaeT 00yyaroIe-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHMUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4ebHblil npoliecc NpH MpernoaaBaHuu Kypca OCHOBBIBAETCS HA UCIOJIb30BAHUU TpPaau-
LIMOHHBIX, NTHHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH. TpaauiuoH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU UCIIONB3YIOTCS B BUJE LLIUPO-
KOTO IIPUMEHEHUSI aKTUBHBIX 1 MHTEPAKTUBHBIX (OPM MpoBeaeHUs 3aHsITHH. HopMannoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTUU PEATU3YIOTCS IMYTEM aKTUBU3ALMU CaMOCTOSITENIBHOM pPabOThI
CTYACHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeNbHOIl cpefe.

9.2 3aHATUA JEeKIIUOHHOT0 THIIA

JIeKIMOHHBIN KypcC MpeanoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeaynpeaIuTh CTyI€HTOB, IPUMEHUTEIbHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOUSIM) OyIeT MPOUUTaH Kypc.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIMi 00beM MHpoOpManuu U obecreuynBaTh
Oosee riry0okoe MOHMMaHUE y4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILEH 3aTpaTe BpEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYeHHE MaTepHaa.

9.3 3aHATHA CEMUHAPCKOIO THIIA
CeMuHapckue 3aHATHS B JAHHOM Kypce HE NIPELYCMOTPEHBI.
9.4 CamocTosiTe/ibHAsA padoTa 00yYAKOUIUXCS 10 JUCIHUNINHE (MOIYJII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
pUOOpETEeHUs! CTYJACHTOM HOBBIX 3HAaHUM, YMEHUN 0e3 HEeMOCPEeICTBEHHOI0 y4acTHsl Mpernojia-
BaTels, XapaKTepU3YIOIUICSI NpPeAMETHOW HAaNpaBIEeHHOCTHIO, d()()EKTUBHBIM KOHTPOJEM H
OLICHKOW Pe3yJbTaTOB JESATEIbHOCTH 00Y4aroIIerocs.
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http://www.mathcad.com/library/
http://window.edu.ru/

Lenu camocTosTENEHON PaOOTHI:

* CUCTEMAaTH3alysl U 3aKPEIUICHUE MOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHne U pacllupeHre TEOPETUYECKUX 3HAaHUM;

- (hopMHUpOBaHNE YMEHUI HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTALHUIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [T0O3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aliy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHAWBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCHMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHON TEMATUKH.

TexHoorust OpraHu3ay CaMOCTOSTEIbHON pabOThI CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSATENbHOW pabOThl CTYIEHTOB MOXET
POXOJUTH B MMCbMEHHOM, YCTHOW WJIM CMELIaHHOH (hopme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOATENBHOM paboTe Kak K HauBakHeimemy
CPEACTBY 3aKPEIICHUS W PA3BUTHUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAO0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIeICHHBIX HAaBBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 MeToanueckne yKa3aHus il 00y4AOUIMXCS 10 OCBOCHMIO U CHMILIMHBI

[lpr w3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCOO0pPa3HO BBHIMOIHATH CIEAYIOIINE
PEKOMEH 1aIU K

1. 3yuenne yueOHOM TUCIUIUIMHBI JJOJDKHO BECTHCH CUCTEMAaTHYECKH.

2. Ilocne u3ydeHHs Kakoro-auoo paszesa mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHAYETCS TI0 TTaMSTH BOCTIPOM3BECTH OCHOBHBIE TEPMUHBI, ONPEACTICHHS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOJHEHHUIO OTYETOB MO MPAKTUIECKUM 3aHSITH-
M Y UHAUBHUIYaJIbHBIM KOMILIEKCHBIM 33/IaHUSIM Ha CAMOCTOSITENIbHYIO pa0oTy.

4. Best TemMaTrka BOTIPOCOB, M3YY9aeMBIX CaMOCTOSITEIBHO, 3a/1a€TCS HA JIKIUSAX MPETio-
naBaTeneM. MM ke MaroTcs UCTOYHHMKH (B TIEPBYIO OUepe/lb BHOBH M3/IaHHBIE B MIEPUOIMYECKON
HAYYHOU JTuTeparype) Uit 0ojee AeTaTbHOTO TOHUMaHUs BOIIPOCOB, O3BYYSHHBIX Ha JICKIIHH.

[Tpu camocTosTensHON MPOopaboTKe Kypca 00y4aromuecs 10JKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPENIEICHNUS U (DAKTHI,

* IOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepual W JOTOIHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeME JIMTepaTyphl;

* U3YYHUTh PEKOMEHJI0BAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, AHHOTAIIUU U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAMOCTOSITENILHO BBITIOJIHATD 3a/I1aHUsl, aHATIOTUYHBIE TPEJiaraeMbIM Ha 3aHATHUSX;

* UCTIOJIB30BATH JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OIIEHOYHBIX CPEJICTB.

Memoouueckue ykazanus no evtnonnenuro PI'P

3ananus B PI'P 10KHBI OBITH BBIIOJIHEHB! C TOMOIIBIO N3Y4aeMbIX MPOTrPAMMHBIX Cpel:
Mathcad u Excel. Pe3ynbraT paboTsl 10J1KeH ObITh 0(OpMIICH corllacHO P 013-2016 « TekcToBbie
cTyaeHndeckue padotsl. [IpaBuna opopmiaeHus».

3amanue 1. nst Toro ytoObl HaiiTH KOpeHb ypaBHeHus Buaa f(x) = 0 HeoOXommmo
HAlTH Takoe YHCIO &, MpPU MOJCTAHOBKE KOTOPOro B ypaBHEeHHE [ (&) MONYYUM TOXIECTBO
f(€) = 0. Yucno & maspiBacTcsi KopHeM min HysneMm ypaBuenus f(x) = 0. Ecnu ypaBHeHue 3a-

JaHo B hopMe TOJMHOMA! anx” + c’:lnflxn_1 +..+X+aq, = 0, To AJIst OTBICKAHMST KOPHEH ITOJIMHO-
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ma B Mathcad ucnonb3yercst ¢pynkimst polyroots(v), rae V — BeKTop-cTooel, coaepikamiui Ko-
s urmentsl nonuHOMa. KondummeHTsl moJIMHOMa MOKHO HAWTH C TMOMOIIBIO KOMaHbI
«coeffsy Ha manenmu UHCTPYMEHTOB «CHMBOJIBHBICY.

Jly1st OThICKaHMsI KOPHEH ypaBHEHUI TPOU3BOJIBHOM cTerienn B Excel, HeoOXxoaumo:

— 3anarh 3HadeHus QyHkimu f(x) Ha HEKOTOPOM MHTEpBaje ¢ mraroM h, ecnu B 3HaYe-
HUU QYHKIMH IPOUCXOTUT MepeMeHa 3HaKa, TO 3TOT MHTEPBAJI COIEP)KUT KOPEHb YPaBHEHUS;

— YTOYHHTH JIOKAJTU30BAHHBIA KOPEHb C MOoMOIbio KomaHabl «I[loxbop mapamerpay. Ha
BKJasike «/lanHbIe» Ha maHenu «PaboTa ¢ JaHHBIMU» KOMaH/Ia «AHAIIU3 «UTO ECIUMN.

— TOCTPOMTH JUIsl BU3yalu3aluu rpaduk uccienyeMon QyHKIUH.

3ananue 2. Jlns peleHuss HeMMHEHHOTO0 YpaBHEHHUs 0 MpaBUilaM BbIYMCIUTEIBHON Ma-
TEMaTUKH, HEOOXOJUMO, BO-TIEPBBIX OTACIUTh KOPHH ypaBHEHHS, JIMOO aHATUTUYECKH, JTNOO
rpaduuecku. 3aTeM, yTOUHUTH JIOKAJIM30BAHHBIA KOPEHb YPaBHEHHS C HEKOTOPOM TOYHOCTBIO €.

Jlns yrouHeHHsI KOpHeil HenmHeiHoro ypaBHeHuss B Mathcad moxHO wHCHONB30BaTh
BCTPOCHHYIO (YHKIMIO IOOt, KOTOpas B 3aBUCHUMOCTH OT THIA 33[a4M, MOXKET BKJIIOYATh JIMOO
IBa, 100 YeThIpe apryMeHTa M, COOTBETCTBEHHO, pab0TaeT HECKOJIBKO TO-Pa3HOMY:

— root(f(x,),%,), rae f(XO) - 3HAUCHHUE JICBOM 4YacTW ypaBHeHHsA B Touke X (X, -
HavyaJbHOE MPUOIMKEHNUE KOPHS);

— root(f(x, ), X,,a,b), re @, b — rpaHuIBI MHTEpBANA, BHYTPH KOTOPOTO HPOMCXOIHUT TI0-
UCK KOpHSI.

Jliis oThICKaHMSI KOpHEH HENMHEWHOTo ypaBHeHUs B Excel MOXKHO Takke, Kak U B cliyyae
C TIOJIMHOMOM BOCTIOJIb30BaThes pyHKuuei «logbop mapamerpay.

3amanue 3. PaccMOTpuM anropuTM aBTOMATH3allMM MMOMCKAa KOPHEH CHUCTEMBbI HEIMHEMH-

HbIX ypaBHeHui B Mathcad.
Ecnu cucrema HEIMHEHHBIX ypaBHEHWH, HAlpUMEp, COJACPKUT JBAa YpPABHCHUSL:

f.(x,y)=0 y=¥(xy)
TO UX HAOO 3aliMcatb B BUJC: , 3aTCM pCAJIM30BATh PCUICHUC B JIBA

f,(x,y)=0, y=Y,(xy)
JTama: MepBbli - Tpaguuecku OTAENUTh KOpHH. Mcnonb3ys rpaduk, BeIOMparoTcs HadaabHbIE

3HaueHust X=Xy, Y= Y,. BTopoii — yTouHUTH pemieHue ¢ yKa3aHHOH TOYHOCTBHIO C MOMOIIBIO

6noka pemenuit Given-Find. J{ist aToro 3amatorcst HavaibHbie 3HaueHus X .= X,, Y=Y, . [Tocne

y=Yy(xy)

, I{epe3 3HAK CUMBOJIBHOI'O paBeH—
y=Y,(x,y)

crBa = (Haxartpb Ctrl u 3Hak paBencTBa). Bei3Bars GyHkimo Find(X,y).
Jl11s oThICKaHMsI KOpHEH CHUCTeMbl HEIMHEWHBIX ypaBHeHUU B Excel MOKHO BOCMOIB30-
BaThcsl QyHKIMel «llouck permieHnii» UM Kak B Cilydae ¢ pelIeHHEM OJHOI0 ypaBHEHUS C I10-

y=y(x,y)
CBECTHU K
y=Y,(xy)

ciyxeOHoro cinoBa Given 3amucaTth ypaBHEHHUS

mompto «Ilonbopa mapamerpay», B 3TOM ciydae HEOOXOJUMO CHCTEMY

omsomy ypasrernio Y, (X,y)—V,(X,y)=0.

3ananue 4. s Toro yToOb! Mccae10BaTh GYHKINIO HEOOXO0AUMO:

— ompenenute GYHKIUIO U IIOCTPOUTE €€ TpaduK;

— HaNTH TOYKY IepeceueHus ¢ ocbio opauHar, Berancius Y(0). Halitu Touky mepeceue-
HUS ¢ 0Chio abcmucc, pemuB ypaBuenue Y(X)=0 (uepe3 merro Cumeonuxa GpyHkuuio Solve 6
Mathcad, ¢ Excel uepesz noobop napamempa),

— HaWTH TOYKH pa3pbiBa QYHKIMH. BEIYUCIUTE OJJHOCTOPOHHKE TIPE/ICIbI;



— 3anucarbh ypaBHEHUsI BEPTUKAJIBHBIX aCUMNOTOT: X = d — BEpPTUKAJIbHAs aCHUMIMTOTA,
€CIIM CYIIECTBYIOT mpenessl: |lim y(x): too, lim y(x) = +o0. [locTpouts acumnTory Ha rpadu-
x—a+0 x—a-0

Ke QyHKIU;
— 3amucaTh ypaBHEHUE HAKJIOHHOW acUMOTOTHL: Y = KX+b — HakimoHHas acumnToTa, ec-

JIA CYIIECTBYIOT Mpeaensl: k = lim M, b= lim [y(x)— kx] N3006pa3uth acuMITOTHI Ha rpaduke

x—to X X—>+0
byHKIINY,

— 3amMcaTh YPaBHEHUS TOPU30HTAIBHBIX acuMmnTor Yy=b. M300pa3uTh acuMnTOTH Ha
rpaduke;

— HalTW HYJIHU IPOU3BOJIHOMN, pemnB ypaBHeHue Y'(X) = 0. Beruucnuth u 3anucarb Ko-
OpIMHATHI TOYEK SKCTpEMyMa, yKa3aThb UX THUIl (MakcuMyM, MUHMUMYM). [locTpouth rpadux
MIPOU3BOAHOM;

— HaWTH HYJU BTOPOH MPOU3BOJAHOM, PEIIUB YPaBHEHHUE y”(x) =0. Bpriuncoute u 3anu-
caTh KOOPJAUHATHI TOUEK nepernda. OnucaTs HHTEPBaJbl BBIMTYKIOCTH U BOTHYTOCTH. [locTpouTh
rpaduK BTOPOW POU3BOTHOM;

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecredeHusl, He0OX0TMMOro sl
ocyuecTBJIeHHs 00pa30BaTEIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 Yue6Ho-1200paTOpHOE 000pYy/A0BaAHHE
OtcyrcTBYyeT

10.2 Texuuuyeckue U JIeKTPOHHBIE CPEACTBA 00yYeHUS
OTtcyTcTBYyeT

CamocrosiTesibHas padoTa.

[TomemeHust AMsi CaMOCTOSTENBHON paOOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJTFOUCHHS K ceTH «MHTepHEeT» U JOCTYIIOM K JIEKTPOHHOW HH(POPMAITHOHHO -
oOpa3oBatenbHOi cpene KHAI'Y:

- yuranbHEIN 3a11 HTh KHAT'Y;

- KOMITBIOTEpHBIE KJTacchl (aya.  kopmyc Ne ).

11 Unble cBeaeHus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMHU OOYYaroIIMMUCS, TaK M B OTJEIbHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBHS IS OJIydyeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OFPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-meqarornyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHA
0COOEHHOCTSAMH O0YYarOIMIMXCSl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3710DPO-
Bbs, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMITaluu WHBaINA0B (npu Hanuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENOAABaHNS ThIOTOPAMH, IICHUXO-
JIoTaMH, COIIMAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOAMYECKMMHU peKoMeHanusiMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIOJIaraeTcsi UCIOIb30BaTh COIMATbHO-aKTHUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMU C LENbI0 OKa3a-
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HUS TTIOMOIIM B YCTAHOBJICHUHU TOJHOIICHHBIX MEXJIMYHOCTHBIX OTHOIIECHHUH C IPYTUMU CTYyICH-
TaMH, CO3JJaHUU KOM(pOPTHOTO NCUXOJIOTMYECKOT0 KIMMara B cTyeHueckoil rpynne. [Togbop u
pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayquadbHOW, BU3YaJIbHOM, C HCIOJIB30BAHHUEM CIIELHAIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuminHsl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BAaHUEM CPENCTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAYeHHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHUUYECKOE 0OecrieueHHe MpelycMaTpUBaeT MPUCIIOCO0IEHHE ayAUTO-
puit k Hyxaam nun ¢ OB3.

dopma npoBeeHUs aTTeCTaluU Js CTYJCHTOB-UHBAJIUIOB YCTAHABIUBACTCSA C YUETOM
WHANBUAYAIBHBIX TICUX0pu3ndecKkux ocodenHocreit. st ctynentoB ¢ OB3 mpenycmarpuBaeT-
cs1 locTymnHas popMa IpeloCTaBICHUs 3aJaHNH OLIEHOYHBIX CPEACTB, @ UMEHHO:

* B TICYATHOM WJIM OIIEKTPOHHOH ¢opme (g JMIl € HApYWICHUSIMHU OIOPHO-
JIBUTATENILHOTO amapara);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeTMYSHHBIM MPU(TOM U KOHTPACTHO-
CTbIO (IUIs1 JIUL] C HAPYILIEHUSMHU CIIyXa, peuH, 3pEeHus);

* METOIOM YTCHHS ACCHCTEHTOM 3a/IaHUs BCIYX (VIS JIUII C HAPYIICHUSMH 3PEHHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMYUBAETCS BpEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JIeHHs OTBETOB HA 3a/1aHUS, @ UMEHHO:

* IMCbMEHHO Ha OyMare uiau HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIMUIL] C HAPYLICHU -
MU CIlyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCCHCTEHTa (IS
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHHS, OITIOPHO-ABUTATEILHOTO allapara).

ITpu HeoOXoaMMOCTH JUIsl 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOIUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OH/I OHEHOYHbIX CPEJICTB
10 AMCIHILINHE

CpeacrBa aBTOMaTU3HPOBAHHBIX BHIYUCIEHU

Hanpanenune noaroToBku

15.03.05 - "Koucmpyxkmopcko-mexnonocuieckoe obecneve-
HUEe MAWUHOCMPOUMENbHBIX NPOU3600cme”

Hanpasnennocts (mpoduin)
00pa3oBaTeILHON MPOrPaMMBI

Texnonozus MAUMUHOCMPOEHRUA

Kpanmudukanus BEITyCKHUKA bakanasp
l'on Hauana moAroToBKU 2021
(no yuebHomy niamy)
dopma 00yueHUsS OYHas
TexHomorust 00yueHus MpaAOUYUOHHASL
Kypc Cemectp TpynoeMKkocTs, 3.€.
1 1 3

Bua npomexyTo4HON aTTecTalnu

OOGecneunBaroliee noapas3aeieHue

3auem c oyenkoti

Kadgpeopa IIMU - Ilpuxknaonas mamemamuxa
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1 IlepeyeHb MIAHHUPYEMBIX Pe3yabTATOB 00y4eHHUs 10 AU CHMILIMHE (MOIYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

Ko n nHaumenoBaunue
KOMIIETEHIINU

Nuaukatopbl JOCTUXEHUS

Oo6menpodeccnoHanbHbIC

OIIK-6 CmocobeH HCIIOIB30-
BaTh COBPEMEHHBIC HH(pOpMa-
IIMOHHBIC TEXHOJIOI'UH, HpI/I-
KJIaJHble TMPOrPaMMHBIE CpEI-
CTBAa MPHU PEUICHUU 3aJad Ipo-
(beccroHaIbHOM AEATEIEHOCTH

OIIK-6.1 3HaeT npuHUUIIBI PAOOTHI COBPEMEHHBIX HH(OP-
MaIMOHHBIX TEXHOJIOTHil, IPUMEHIEMbIX B MPOPECCUOHANb-
HOH JESATEIBHOCTU

OIIK-6.2 YMmeeT ucnob30BaTh COBpEMEHHBIC HH(pOpMaIn-
OHHBIE TEXHOJIOTHH ISl PELICHUs 33134 MpodhecCHOHANBHOM
JeSITeNIbHOCTH

OIIK-6.3 Brnaneer HaBbIKaMHU IPUMEHEHHUS] COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH ISl pEeLIeHUs 3a4a4 Mpo-
(heccuoHaIbHOW NeATEILHOCTH

Tabmuna 2 — [Tacriopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

Konrpounpyemsie ®opmupyemas | HammenoBanue
paszaeJibl (TeMbl) KOMIICTCHIUS OLICHOYHOI0 IToxa3aTenn oneHKHn
AUCUMILIMHBI CpeacTBa

Paznen 1 Ilpocreitmme
BBIYHCIICHUSI U OTI€paIlny,;

OIIK-6 PI'P 3HaeT COBPEMEHHbIE CPeI-

CTBa aBTOMATHU3UPOBAHHBIX
BBIYMCIICHU U YMEET BbI-
IIOJIHATH BBIYHUCICHUA U ITPO-
CTEHUILINE OIEpPaALU B CPEIE
MathCad u Excel.

Paznen 2 3agaun nuHei-
HOU aJireOphbl U aHATUTH-
YECKOM T€OMETpUU

OIIK-6 PI'P 3HaeT OCHOBHBIE 3aJa4Ul U

METO/Ibl TMHEIHON anredpsl
U JIMHEMHOW F€OMETPUHU U
yYMEET pelaTh Ux B Cpejie
MathCad u Excel.

Paznen 3 3amaun marema-
THYECKOr'0 aHaIn3a

OIIK-6 PI'P 3HaeT OCHOBHBIE 3a4a4l Ma-

TCMATHUYCCKOI'O aHAJIN3a U
YMEET peLIaTh UX B CPEIE
MathCad u Excel.

13




2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
¢GopMupoBaHus KOMIIETEHIM I

Metoanyeckre MaTepualbl, ONpeACIIONIMe MPOIeayphl OIICHUBAHUS 3HAHUH, YMECHUH,
HABBIKOB U (WJIH) OIBITA JCATEIHHOCTH, IPEICTABICHBI B BUC TEXHOJIOTHUECKON KapThl TUCIIH-
TIMHBI (Tabsmmna 3).

Ta6mmma 3 — TexHoyornueckas Kapra
Hanme-
HOBaHUe Cpoxku HIkana
OIIEHO0Y- BBINOJTHE- OllCHUBA-
HOI'O HUA HUSA
cpeacTBa

Kpurepun
OlLlCHUBAHUS

1 cemectp
Ilpomesrcymounas ammecmavusn ¢ hopme 3auem c oyeHKouU
PI'P 3a4eTHas 50 6amoB 50 6aioB - CTYIEHT MPAaBUIBHO BBIMOJI-
Hezens Hu 3ananue. [Tokaszan oTnu4HbIE Biaje-
HUS HABBIKAMH ITPUMEHEHHS ITOJTyYeHHBIX
3HAHUW U YMEHUH IpU peleHuu npodec-
CHOHAJIbHBIX 337]a4 B PAMKaX YCBOEHHOTO
yuebHoro Matepuana. OTBETUI Ha BCe
JIOTIOJTHUTEIIHHBIE BOIIPOCHI HA 3aIlIHTE.
40 GasIoB - CTYJICHT BBITIOJIHUJI 33/IaHUE
¢ HeOospIuMu HeToYHOCTsIMU. [Tokazan
XOpOIIIUe BJIaJICHUS] HaBbIKaMH MPUMEHE-
HUS [TOJIYYEHHBIX 3HAHUM U YMEHUU IIpU
pereHnn mpoheCCHOHATBFHBIX 3a/1a4 B
paMKax YCBOGHHOTO y4eOHOro MaTepua-
na. OTBeTn Ha OOJIBIIMHCTBO JOMOJTHU-
TEJIHBIX BOIIPOCOB Ha 3aIIHTE.
30 OanyIoB - CTYJIEHT BBIMOJIHUI 3a/laHHE
C CYILIECTBEHHBIMHU HETOYHOCTAMH. [Ioka-
3aJ1 y/ZIOBJIETBOPUTEILHOE BIIAJICHHE
HaBBIKAMU TIPUMEHEHUS TIOJTYIEHHBIX
3HaHUI U yMEHUI NpH peleHny npodec-
CHOHAJIbHBIX 33/1a4 B paMKaX YCBOEHHOTO
yuebHoro Matepuana. [Ipu orBerax Ha
JIOTIOJTHUTEIIFHBIE BONIPOCHI HA 3aIIATE
OBbUIO JIOMYIIEHO MHOT'O HETOYHOCTEH.
HUTOTI'O: - 50 6amnoB -
Kpurtepuu oneHku pe3y/ibTaToB 00y4eHHs M0 JUCHUIIMHE:
0 — 64 % oOT MakCHMaJabHO BO3MOXXHOW CYMMBI OQNIOB — «HEYIOBJICTBOPUTEIHLHOY
(HEeZOCTAaTOYHBIH YPOBEHB ISl IIPOMEXYTOYHOH aTTEeCTAllNH 110 TUCIUILINHE);
65 — 74 % oOT MaKCUMaJbHO BO3MOXKHOW CYMMBI OQJJIOB — «yJOBJIETBOPUTEIHLHO
(moporoBsIii (MUHUMAJIBHBIN) YPOBEHB);
75 — 84 % oT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);
85 — 100 % oT MakcHMaJbHO BO3MOYKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHN (MaKCH-
MaJbHBIN) YPOBEHB)
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3 TunoBble KOHTPOJILHBbIE 321aHUSI WJIH HHBIE MATEPHATbI, HEOOXOAUMbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapaKTepPH-
3youme npouecc popMupoBaHHUs KOMIIETEHIIMH B X0/1e 0CBOeHHs 00pa30Ba-
TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH
PACYHETHO-TPA®UYECKASA PABOTA (PI'P)
3ananus 1-4 B PI'P nomkHbI OBITH BBIMOJIHEHBI ¢ OMOUIBIO M3yYaeMbIX MPOTPAMMHBIX CPEI:
Mathcad u Excel, 3aganue 5 Tospko ¢ nmomompo Mathcad, cornacHo BapuaHTy M3 CIHCKa CTY-
neHToB. PesynbTaT paboThl nomkeH ObiTh odopmiteH cornacHo PJ] 013-2016 «TekcrtoBbie CTy-

nenuyeckue padotel. [IpaBuna opopmieHUs».

3ananue 1. Hailtu Bce KOpHM ypaBHEHHUs (OoJMHOMA 3-€i CTENEHH).

BapuaHT ypaBHEHHE BapUaHT ypaBHEHHE

1 x*+3x*—3x-14=0 2 x*+6x*—9x—-14=0
x> —19x—-30=0 4 X+ x2-12x=0

5 x*+3x° —=x* —4x—-3=0 6 2x° —3x? —12x+8=0
7 3 +10x° +2x—3=0 8 x> —3x?—24x+10=0
9 XX —x?+3x-10=0 10 X3 —7x*+7x+15=0
11 x*—3x*+35=0 12 x> —12x-10=0
13 2x° +9x> —6=0 14 X% +3x% —24x+1=0
15 XX —4x2+2=0 16 2x% —3x* —12x+1=0
17 x> —12x+10=0 18 X3 —3x? —24x+8=0
19 X3 +0.4x%+0.6x-1.6=0 20 X2 —0.2x* +0.5x+1.4=0

3ananue 2. PemuTh HeIMHETHOE ypaBHEHUE ¢ TOUHOCTHIO 10 0,0001.
Kopnu otnenuts rpaduuecku.

BapHUaHT YpaBHCHUC BApHUAHT YpaBHCHUC
1 tg(0,5x+0,2) = x* 2 x+1g(x) =0.5
3 x? +4sin(x) =0 4 tg(0,3x +0,4) = X
5 3x—cos(x)-1=0 6 X +4sin(x) =0
7 lg(x)—7/(2x+6)=0 8 3x—cos(x)—-1=0
9 x+1g(x)=0,5 10 2x—lg(x)—7=0
11 VX —c0s(0,38X) = X2 12 ctg(x) —x/2=0
13 ctg(L,05x) —x? =0 14 x? +4sin(x) =0
15 1,8x% —sin(x) =0 16 ctg(x)—x/3=0
17 xlg(x)-12=0 18 x* —20sin(x) =0
19 tg(0,4x +0,3) = x? 20 ctg(x) —x/4=0

3ananue 3. PemuTh cucTteMy HEMMHEWHBIX ypaBHEHUH ¢ TouHOCTHIO 10 0,0001.

Kopnuu otnenuts rpaduaecku.
BapHWaHT CUCTEMA ypaBHeHI/Iﬁ BAapHUaHT CUCTEMA ypaBHCHI/Iﬁ
1 sin(x) +2y=2; 2 cos(x)+y =15;
cos(y—1)+x=0,7. 2x—sin(y—-0,5)=1.
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BapHaHT | CUCTEMa ypaBHEHMI BapHUAHT CHCTEMa YpaBHECHMI

3 sin(x+0,5) -y =-1; 4 cos(x+0,5)+y=0,8;
{cos(y—Z)—x=O. {sm (y)—2x=16.

S5 sin(x-1) =13-y; 6 2y —cos(x+1) =0;
{x-sin(y +1)=0,8. {x+sin y=-0,4.

7 cos(x+0,5) -y =2; 8 sin(x+2)—y=15;
{sin(y)—Zx:l. {x+cos(y—2)=05.

9 cos(x—1)+y =0.5; 10 sin(x+1)—-y=-2;
{x —cos(y)=-3 {Zx +cos(y)=2

11 sin(y+1)-x=12; 12 cos(y-1)+x=0,5
{2y+ cos(x) =2 {y cos(x) =3.

13 sin(y)+2x=2; 14 cos(y)+x=15;
{cos(x—1)+ y=0,7. {Zy sin(x—0,5) =

15 sin(y+0,5)-x=1; 16 cos(y+0,5)+x=0,8
{cos(x—2)+y:0. {sm(x) 2y =16.

17 sin(y-1)+x=13; 18 2x—cos(y+1) =0,
{y—sin(x+1):0,8. {y+sm(x)_—04

19 cos(y +0,5X) —x=2; 20 sin(y+2)—x=15;
{sin(x)—Zyzl. {y+cos(x—2) =0,5.

3amanve 4. PemnTh cucTeMy JHMHEHHBIX anreOpamdyeckux ypaBHeHud AX =D, mo0bmv
W3Y4YEHHBIM MaTPUYHBIM METOAOM. BBINOIHUTE IPOBEPKY:

2% +3X, +11x, =7
1) § X +X,+5% =3 2)
2% + X%, +3%; =1
X +9X, +4x, =0
4) 3 2%, —2X,+X; =5 5)
S5X, +6X, +3%; =1
2X + X, +4X; =5
7)1 X +3X,—6%X;=2 8)
3%, —2X, +2X%, =9

2% +11x, —=5%, =2

10) 12X +3X, +2%,=-3  11)
X, +3X, +4X, = -3
6X, +5X, —2%X; =4

13) 7 9x, — X, +4x; =13 14)
X, +4X, +2%, =1

2%, +5X, +4x, =20
X +3X, +2%, =11
2x%, +10x, +9x, = 40
6X, +5X, —2%X; =4
9%, —X, +4x, =13
3X, +4X, +2%, =1
2% +11x, —5X%, =2
2%, +3X, +2X; =3

X, +3X, +4X, =3
2X + X, +4X; =5
X, +3X, —6X; =2
3%, —2X, +2X%, =9
X +9X, +4x, =0
2% —2X, + X, =5
S5X, +6X, +3%; =1
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33X, +4x, + %X, =-1

3) 13X +5xX, +3x; =-1

6X, +8X, +X; =3
2% —6X, +3%;, =-1

6) 7% +2X, —15X; = -32
X, —4X, +9%; =5

X, —6X, —4X, =6

9) {—X, —6X,—4%x; =2

3% +9X,+2%X, =6
2% —6X, +3%, =-1

X +2X, —=15%;, =32

X, —4X, +9%, =5

12)

3% +4X, + %X, =-1
3% +9X, +3%x; =1
6X, +8X, + X; =3

15)




2X%, +5X, +4x, =20 2% +3X, +11x, =7 2X +2X,— X3 =5
16) 3 X +3X,+2%, =11 17) 7 X +X,+5%X; =3 18) 3 4X +3X, =X, =8
2X%, +10x, +9x, = 40 2% + X, +3%; =1 8x, +5x%, —3%; =16
X +9X, +4%x, =0 2X +2X, —X; =5
19) < 2X, —2X, +X; =5 20) < 4X +3X,—X; =8
5x, +6X%, +3x; =1 8x, +5x, —3%x;, =16

3ananue 5. MccnenoBarh PyHKIHIO: TOCTPOUTH Tpaduk QyHKIUU Y = f(x), HAlTH TOYKH pa3-
pBIBA, TOUKU HKCTPEMYMa, TOUKH reperuda, ornpeieanTb ypaBHEHUS aCUMIITOT.

1)V=X2XS_1 2)y=\1/;T2); 3)%%

Y :@::J °) y:% 6) yzl:—inxz
o

= BETE= ST

S = 1

16) y = é;i; 17) y = ((’)(:i))j 18) y = In(x? +4)

19) y = (x* + 1" 20) yzlnt—i 21) y=%++33)
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JIucr perucrpauuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT

Bocnurarensnas pabota 00ydarommxcsi.
OcnoBanue: ®enepanbusiii 3akoH ot 31.07.2020
Ne 304-®3 "O BHecCHHM U3MCHCHUH B
®denepanbHblil 3ak0H "O06 00pa3oBaHUM B
Poccuiickoit deneparuun' no Bompocam
BOCITUTaHUS 00y4aromuxcs'"

[TpakTryeckas noAroTOBKa 00y4YaroIIMUXCsl.
OcnoBanue: Ilpuka3 MuHucTepcTBa HAYKU U
BhIcuiero oOpa3oBanus Poccuiickoit denepanuu,
Munucrepcrsa npocsemenus Poccurickon ®epe-
parmu ot 05.08.2020 1. Ne 885/390 "O npaktuye-
CKOH MOAroToBKe o0yyaroumxcs"

Axtyanmu3zanus  pasgenoB  PIIJI k  HoBOMy
2021/2022 yuebuomy roay. OcHoBanue: IIporo-
KOJ 3acenanus kadeapsl Ne ot
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