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1 O01Me moJ1oKeHus

Pabouas mporpamma mucturuinabl «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIYUCIICHUNY CO-
CTaBJICHAa B COOTBETCTBHHU C TpeOOBaHUSAMHU (eepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeIbHO-
ro CTaHjapra, YTBEp)KICHHOrO0 NpHKa3oM MuHHUCTepcTBa oOpa3oBaHMs W Hayku Poccuiickoi
Oenepannu Ne 1044 ot 17.08.2020, u ocHOBHO# mpodeccHoHabHONH 00pa3oBaTebHON IPO-
rpaMMbI TIOATOTOBKH «TexHonoeus mawunocmpoenus» 1o HamparieHuro 15.03.05 - "Kow-
CMPYKMOPCKO-MexXHoio2uyeckoe obecneyenue MauuHoCmpoumeibHulx npousgoocms’”.

[IpakTHyeckas MOATOTOBKA peaqn3yeTcsi HAa OCHOBE NPO(ECCHOHAIBHOIO CTaHAapTa:
40.031 «CIIEHUAJIUCT I10 TEXHOJIOTUAM MEXAHOOBPABATBIBAIOIIETI'O ITPO-
N3BOJJCTBA B MAIIMHOCTPOEHUN».

O606menHas TpynoBas ¢ynkuus: A. TexHomoruyeckasi MoAroToBKa MpOU3BOICTBA Jie-
TaJel MalIMHOCTPOEHUS HU3KOM CIIOKHOCTH.

O6o0menHas TpymoBas (ynkmus: B. TexHomormueckas MOATOTOBKA W 00ECIICUCHHE
MIPOU3BOJCTBA JI€TAJICH MAIIMHOCTPOCHUSI CPEHEN CIIOAKHOCTH.

3anaun N3yuuts Bo3MokHOCTH MaTemaTHueckoro nakera MathCAD u 351eKkTpoHHBIX
ANCHHIIINHEI tabsui EXcel s aBToMaTu3upoOBaHHBIX BHIYHCIEHUI
OcHoBHBIE 1. IIpocreiimue BEIYUCICHNS U ONIEPALIUY;

pasiensl/ TeMbl | 2. 3ajaun IMHEHHO!M anreOphl U AHATUTUYECKOM TEOMETPHH;
ANCHHATUTAHBI 3. 3ajayn MaTeMaTH4ECKOro aHAIM3a.

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs MO JUCHUIIMHE (MOIY.T10),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMM 00pa30BaTeIbHOIl MPOrpaMMBbl

Hpouecc HU3YyUYCHUA JUCHUIIIIMHBI <<CpCI[CTBa ABTOMATHU3UPOBAHHBIX BBEIYUCICHUN )
HampaBlieH Ha (OpMHUpPOBaHUE Clenyromux komieTeHIil B coorserctBun ¢ ®I'OC BO u oc-
HOBHOM 00pa30BaTeNIbHOM mporpamMmoi (Tadnwmma 1):

Ta6n1z1ua 1- KOMHCTCHI_II/II/I U IJIAaHUPYCEMBIC PE3YJIbTAThL O6y‘I€HI/I${ IO AUCHUIITIMHE

Ko 1 HaumMeHoBanue Nuaukatopel 1OCTHXKEHUS
KOMIIETEHIINN

Ob6menpodeccnoHanbHbIe

OIIK-6 Cnocoben wucnonszoBath | OIIK-6.1 3naer npuHIUIBI pabOTHI COBPEMEHHBIX MH-
COBpEMEHHbIE ~HMH(QOPMAaIMOHHBIE | (POPMAIIMOHHBIX TEXHOJIOTUI, TPUMEHSEMBIX B Ipodec-
TE€XHOJIOTHUH, TPUKIAAHBIE TIPO- | CHOHAIBHOW JNEATEIBHOCTH

rpaMMHble cpeactBa npu pemenun | OIIK-6.2 Ymeer ucnonbs3oBaTh cOBpeMeHHbIE HH(OpMa-
3aJa4  NMpo(ecCHOHANBHOM  Jes- | IIMOHHBIE TEXHOJIOTHUH JJIs peleHus 3a1au nmpogeccuo-
TEIbHOCTH HaJIbHOM JESITEeIbHOCTU

OIIK-6.3 Bnaneer HaBbIKaMHU IPUMEHEHHUS] COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH JIUIsl peleHus 3a/1a4 Mpo-
(beccroHaIbHOM 1EATEILHOCTH

3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOI NPorpaMMbl

Hucrumunaa «CpeacTBa aBTOMaTU3UPOBAHHBIX BBIYUCICHUI» HM3ydaeTcs Ha 1 Kyp-
ce(ax) B 1 cemectpe(ax).

JluciuruinHa BXOIUT B cocTaB Onoka | «J/lucuumnimuHbel (MOIYNIW)» W OTHOCUTCS K
0a30BOi1 YacTH.

s ocBoeHust aucHUIUIHHBI «CpecTBa aBTOMAaTU3MPOBAHHBIX BBIYHCICHUN» HEO0XO-
UMbl 3HaHUS, YMEHUSI, HaBbIKU, COPMUPOBAHHBIE B MpOIECCe U3YUYeHMs TUCHUIUIMH: «Mate-
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MaTtukay, «eopust BEpOsITHOCTEH 1 MaTeMaTH4eCKasi CTATUCTUKA.

3HaHUs, YMEHUS U HaBBIKH, COPMUPOBAHHBIEC MPU U3YUEHUH TUCHUIUINHBI «CpencTpa
ABTOMATHU3MPOBAHHBIX BBIYHCICHUIY», OYIyT BOCTPEOOBAHBI IMPH H3YYCHHH IMOCIIECAYIOUIEH
nucuuiuinH: «CAIIP TexHonornueckux mpoieccoBy, «IIporpammupoBanue Ha ctankax ¢ UITY
B CAM-cucremax», «CALS-texnonoruny, «KommuekcHbrit mpoekT mo CALS-TexHomorusmy,
[P MPOXOXKICHUU MPAKTUKH «YueOHas mpakTuka (03HAKOMUTEIbHAs MPAKTHKA)» U IPH MO/-
TOTOBKE BBIITYCKHOM KBaJTM(UKAIIIOHHON pabOTHI.

Hucuunnuna «CpeacTBa aBTOMAaTU3UPOBAHHBIX BBHIYHMCICHU» B paMKax BOCIHUTATENb-
HOW paboThl HampapiicHa Ha (GOPMUPOBAHUE y OOYYAIOIIMXCS YMEHHUS CAMOCTOSTEIHHO MBIC-
JIUTh, pa3BUBaeT MPO(ecCHOHALHBIE YMEHHUS.

4 O0beM IMCUMILUITUHBI (MOYJIs1) B 3a4€THBIX €IUHUIAX ¢ YKA3aHHEM KOJIHYeCTBa
aKajgeMHYecKHX YacoB, BblJleJIeHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcs ¢
npenojaasaresieM (110 BUAaM yUeOHBIX 3aHATHII) 1 HA CAMOCTOAITEJILHYIO PadoTy
o0y4aromuxcs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBiseT 3 3.¢., 108 akax. gac.
Pacnipenenenne oobeMa AMCUMITIINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tadymue 2.

Tabmuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BHJIaM y4eOHBIX 3aHSATHIA

Bcero akagemu-

O0beM TUCHUNIIHHBI
YeCKHX 4aC0B

OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 108

KonTakTHas aynuTopHasi padoTa o0y4alonmxcs ¢ npemnopasareieM (1o

N 48
BH/JaM Y4eOHBIX 3aHATHII), BCEr0

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHSTHSL, IIPENY-
CMaTpHBaroIlue MPEUMYILIECTBEHHYIO Nepeauy ydeOHoH HHPOpMaLuy Te- 16
JarOrMYeCKUMHU paOOTHUKAMM)

3aHSITHSI CEMHHAPCKOI0 TUIA (CEeMUHAPBI, TPAKTUUECKHUE 3aHSITHSI, TTPAK-
TUKYMBI, JIJAOOPATOPHBIE padOTHI, KOJUIOKBUYMbI U UHBIC AaHAJIOTHYHBIE 3a- 32
HSATHS)

CamocrosiTeibHAs padoTa 00y4alOUIMXCA M KOHTAKTHAas padoTa, BKIIIO-
Yarolasi rpyMoBble KOHCYJIbTAllMK, HHIUBUAYAIBbHYIO paboTy 00ydaro-
muxXcs € mpernoaaBaTCIsIMnu (B TOM YUCJIC UHANBUAYAJIbHBIC KOHCYHI)T&IH/H/I);
B3aMMO/IEIICTBHE B 3JIEKTPOHHOHN HH(OpMAIIMOHHO-00pa3oBaTeIbHOM cpeie
By3a

60

[TpomesxyTouHas arTecTanus 00yJaommxcs — 3adeT ¢ OLIEHKOH




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

Tabmuna 3 — CtpykTypa U coepKaHue TUCIUIUIUHBI (MOJLYJIS)

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

KonrakTHas padora

HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBaTess ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)
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 ¢ MaTpULIAMH;

Tema 3 Peuienue ypaBHEeHU U CUCTEM HEJU-
HEWHBIX YPaBHEHUN;

Tema 4 KpuBbie Ha IIJIOCKOCTH;

Paznen 3

3aoauu mamemamuyeckozo ananuza;

Tema S Unrterpuposanue u nuddepeHmpona-
HUe QyHKIMHA, npeaens GyHKUINH; 6 12 30
Tema 6 UccnenoBanue GyHKIMA U TTOCTPOCHHE
rpauKoB;

Tema 7 YuciioBble OCIE0BATENBHOCTH U PABI
byHKIM;

UTOoIro
10 JUCHUILIHHE

16 32 60

6 BHeayauTopHasi caMOCTOSITeIbHAsI PA00Ta 00YYAIOLIUXCS MO TUCIUIIJIHHE
(MoayJr0)

[Ipy nmnaHUpPOBAHHHM CAMOCTOSTENHLHON PabOTHI CTYIEHTY PEKOMEHIYeTCs PYKOBOJ-
CTBOBAThCS CIIENYIOIIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENbHYIO padoTy (Tadnuna 4):

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

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanyecTBo yacoB
W3y4yeHue TeopeTuyecKux pa3zesioB 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 OLIEHOYHBIX CPEJCTB JUIsl MPOBEICHUS TEKYIIEro KOHTPOJS yCIIEeBAEMOCTH U MPO-
MEXYTOYHOM aTrTecTauuu npeacrasieH B [Ipunoxennn 1.

[ToHBIN KOMIUIEKT KOHTPOJIbHBIX 3aJaHUil UM MHBIX MAaTepUajoB, HEOOXOAUMBIX s
OILICHWBAHUA PE3yJIbTATOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTynKe B OyMa)KHOM M DJICKTPOHHOM BHJIE.

8 VYueOHO-MeTOAUYeckOe M HHPOPMANMOHHOE o0ecredyeHHe THCHHIIMHBI
(MmomxyJin)

1.1 OcHoBHas JUTEpaTypa

1Ko3nora, O. B. ABTOMaruzaius MaTeMaTHYECKHMX pacyeToB : yudeO. mocobue /
O. B. Koznosa, A.A. Cocuun. — Komcomonbck-na-Amype : DI'BOY BO «KHAT'Y», 2022.

2KynpsieuieB, E. M. Mathcad 11. IlosHoe pyKOBOACTBO IO PYCCKOW Bep-
cuu [Onekrponnbii pecypc] / E. M. Kympssues. - M.: JIMK IIpecc, 2009. - 592 c. //
ZNANIUM.com: 3JICKTPOHHO-OMOIMOTEeYHAas cucrema. - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/408604, orpanudeHHbId. — 3ari. ¢ 3KpaHa.

3PakutniH, B. W.PykoBoacTBo 10 MeToJaM  BBIYMCICHHUH UM NPUIIOKCHUS
MATHCAD[Dnekrponnstii pecype] / B. U. Pakutun. - M.: ®USMATIIUT, 2005. - 264 c. //
ZNANIUM.com: 3JICKTPOHHO-OMOIMOTEeYHAS cucrema. - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/410759, tomHbIiA.

4Excel 2010 na mpumepax: Ilpaktuueckoe mocobue / Bacunbe A.H. - CII6:BXB-
[TerepOypr, 2010. - 422 c¢. // ZNANIUM.com : 3JIeKTpOHHO-OMOJIHNOTEUHAsS CUCTEMa. - Pexum
nocrtyna: http://znanium.com/catalog/product/351263, orpaHudeHHbIi. — 3ari. ¢ SKpaHa.

STenbman, B.Sl Pemenne marematudeckux 3anad cpeacrsamu Excel: ITpaktukym, CII6:
[Tutep, 2003 - 240 c.

1.2 JlomonHuTeJbLHAs IUTEPATypa

1MTmue AWM., Ciuuna H.A. MathCad: Maremarndeckuii IpakTUKyM 11 SKOHOMHCTOB
U MHXKEHepoB. Yueb nocodue. M: ®unaHcsl 1 ctatuctuka, 2003, 656c¢.

2Kupwsuos J1.B. Camoyuntens Mathcad 11. CI16, BXB Ilerep6ypr, 2003, - 560 c.

3Kpemep, H.II. Ilyrko, B.A. Tpumun, U.M. Marematnueckuii aHanu3. Y4eOHUK U
npakTukyMm. Mocksa: FOpaiit,2014 - 620c.

4Vnbun, B.A. Kuwm, I'.JI. JIuneiinas anrebpa u aHanutudeckas reoMeTpus. Y 4eOHUK JJist
By30B, 30-e u3z., nepepad. u gon. Mocksa: [Ipocnekt: N3n-Bo MockoBckoro roc.yH-ta, 2007 -
393c.

5Komuenora, H.B. Mapon, 1.A. BeruuciautenpHas MmaTemMaTHKa B pUMeEpax M 3ajadax.
VYuyebHoe nocobue i BTy30B. MockBa: «Hayka», 1972 - 368c.

1.3 MeTtoanuyeckue yKa3aHus 1JIsl CTYA€HTOB [0 0CBOEHUIO THCIUIIHHbI
Omcymcmeyiom

1.4 CoBpemMeHHbIe IpodeccoHaNIbHbIE 0a3bl JAHHBIX U MHGOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI, HCIIOJIb3yeMble NPH 0CYLeCTBICHHH 00pa30BaTeIbHOI0
npouecca no JUCHHIINHE

1 DOnextponHo-O6nbmmoTeunas cuctema ZNANIUM.COM. JloroBop EIT 44 Ne 4378 36¢c K3 21

1 2727000769270301000100046311244 ot 13 anpenst 2021 r.
2 DnekTpoHHO-0MOIMoTeyHas cuctema IPRbooks. Jlunensnonnsiii norosop Ne EI144 Ne 44/4 na

MPEIOCTaBJICHUE JIOCTyla K 3JICKTPOHHO-OmOmuoreyHor cucteme IPRbooks HMK3 21 1
272700076927030100100100036311244 ot 05 deBpansa 2021 r.
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1.5 IlepeuyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEepHET», HEOOXOAMMBIX 1JISI 0CBOEHHS AUCUUIJIMHBI (MOIYJIs1)

1. http://www.mathcad.com/library/ - dbu6imoreka pecypcos o cucreme Mathcad.

2. http://communities.ptc.com/community/mathcad - caiit kommanuu PTC, npousBoau-
tens Mathcad.

3. http://www.pts-russia.com/ - caiiT aBTOpH30BaHHOIO HapTHepa KoMmaxuu PTC
(Parametric Technology Corporation) B Poccumu.

4. http://mcs.ptc.com/mcs/ — undopmanus o Mathcad Calculation Server. IIpumepsi, mo0-
KyMEHTAIIHSI.

4.1 JluueH3HOHHOE U CBOOOJHO PACNIPOCTPaHsieMOe IPOrpaMMHOe o0ecrieyeHne,
HCII0JIb3yeMoe MPH 0CyllecTBIeHUH 00pa30BaTeIbHOIO Mporecca
N0 AUCHUIIHHE
Tabnuna 5 — [lepeuenb UCNOIB3yeMOro MPOrpaMMHOT0 00ecrieueHus

Haunmenosanue [10 PexBHU3UTHI / YCIIOBHS MCIIOJIb30BaHUS
Microsoft Imagine Premium Jluuensnonnslit jorosop A2223 Ne008/65 ot 11.01.2019
MathCad CepBucHblil KOHTPaKT # 2A 1820328, TMIIEH3MOHHBIN KJIIOY,

noroBop Ne 106-AD120 ot 27.11.2012

Microsoft® Office Profession-

al Plus 2010 Russian Jluuensnonnslii ceprudpukat Ne 47019898 ot 11.06.2010

9 OpraHu3anuOHHO-NeJarornyecKkue ycJoBHs

Opranuzanys 00pa3oBaTeIbHOTO MPOIecca PErIAMEHTHPYETCSl Y4eOHBIM IJIAHOM M pac-
NUCaHUEM YUYeOHBIX 3aHATHU. SI3bIk 0OyueHms (TpernojaBaHus) — pycckuil. Jlns Bcex BUIOB
AYJAUTOPHBIX 3aHSATHU aKaILCMI/I‘-IeCKI/Iﬁ qJac yCTaHaBJIUBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Ipu GopmupoBaHWU CBOEH HMHIAMBHIYaTbHON 00Pa30BaTEIbHOW TPACKTOPHU O0ydaro-
HII/II\/JICﬂ HMECT IMPaBO Ha NMEpE3av4CT COOTBCTCTBYIOIUX AUCLUILINH U HpO(l)eCCI/IOHaJII)HI)IX Monay-
JIei, OCBOSHHBIX B IIPOIIECCE MPEIIIECTBYIOMIET0 00YYeHHUs, KOTOPBIH 0CBOOOXKIAeT 00y4aromie-
rocqa OT HGO6XOZII/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHA.

9.1 O0pa3oBaTebHbIC TEXHOJIOTHH

VY4eOHbIil npoliecc Mpu MpenojaBaHuu Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
[IMOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘-IGCKI/I-
MH) 3aHATHSAMH. VIHHOBAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTUU HCIIONB3YIOTCS B BUJIE IIUPO-
KOTO IPUMEHEHUsI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHaTuil. MHpopmanmoHHbie
o0Opa3oBaTenbHble TEXHOJOTHUU PEATH3YIOTCS MYTEM aKTUBU3AIMHU CaMOCTOSITENIBHONH DPaOOThHI
CTYJICHTOB B HH(OPMAIIMOHHON 00pa30BaTeIbHOM Cpeie.

9.2 3aHATUA JeKIUOHHOI0 THIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nektop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTENBHO K KAaKOMY
6a3oBoMy yueOHUKY (yuyeOHUKaM, y4eOHBIM ITOCOOHIM) OyAeT MPOYUTaH KypcC.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HauOOIBIIHMK 00beM mH(pOpManuu u o0ecreunBaTh
6osee rirybokoe MOHUMaHHE Y4eOHBIX BOMPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpedyeTcst OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITENIbHOE U3yYeHHE MaTepHuaa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapckue 3aHITHS B JAHHOM Kypce HE IIPETYCMOTPEHBI.


http://www.mathcad.com/library/

9.4 CamocTosiTe/ibHAsA padoTa 00yYaOIIUXCH M0 JUCHUIIMHE (MOAYJII0)

CamocTrosTrenbHas paboTa CTYIEHTOB — 3TO MPOLECC AKTHUBHOTO, IIeJIEHANPaBIEHHOTO
NPHOOpPETEHUs] CTYJACHTOM HOBBIX 3HAHWW, YMEHUU 0€3 HEMOCPEJACTBEHHOTO y4YacTHs Mperoja-
BaTeJsl, XapaKTEpU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ybTaTOB AEATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOJYYSHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHHH CTYJICHTOB;

- yryOJIeHHe U paclIMpEeHUE TEOPETUYCCKUX 3HAHMIA,

- (hopMHpoOBaHNE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpHas paboTa MOXKET OCYIIECTBIISTHCS WHIUBUIYAIBHO WJIM TPYyNIaMHu CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomorust OpraHu3aIy CaMOCTOSTEIHLHOM pabOThl CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE HHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAOOTHI CTYJACHTOB MOXET
MPOXOJIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOH (opme.

CryneHTsl JODKHBI MOAXOAWTH K CaMOCTOSITEIBHOM padoTe Kak K HaWBaKHEHUIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETHUECKUX 3HAHUM, BBIPAOOTKE €IUHCTBA B3IJISIOB HA
OTJICIbHBIC BOIIPOCHI Kypca, IPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIIOIB30BaHUS TIpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 Meroanueckue yKa3aHus 1JiA 00y4al0IIMXCs 110 OCBOEHUIO TN CHUTITTHHBI

[lpy w3yyeHHH IUCHUIUIMHBI OOYYArOIIUMCS IIEJIECOO0Pa3HO BBIMOJIHATH CICTYIOIIHC
pEKOMEHANNN:

1. U3yuenne yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/IyeTCsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHITUS pa3fie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BHIMOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 UHAVMBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CAMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITENbHO, 3a/1a€TCs Ha JIEKLIUAX Mpero-
naBatenieM. MM e aroTcs MCTOYHUKU (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPUOJUUYECKON
HaY4HOIl TuTeparype) Ui 6ojee AeTalbHOrO MOHUMAaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JIEKLIUU.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJKHBL:

* IPOCMATPUBATh OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* IOBTOPUTDH 33K0HCH€KTI/IpOBaHHI>II\/JI Ha JICKHIMOHHOM 3aHATUH MaTCpual U JOIIOJHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHAOBAHHYIO JIUTEPATYPY, COCTABJIATH TE3NCHI, aHHOTAIUU U KOHCIICKTBI
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJIHATE 3aJIlaHUs, aHAJIOT'MYHBIC IPEJIaraCMbIM Ha 3aHATHUAX

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuaibl (POH/Ia OLIEHOYHBIX CPEJICTB.

Memoouueckue ykazanusn no evinonnenuio PI'P
3ananus B PI'P 1oykHBI OBITH BBIMOJIHEHBI C TOMOIIBIO U3YYaeMBbIX MTPOTrPAMMHBIX CPEJ:
Mathcad u Excel. Pe3ynbrat paboTh! g0imkeH ObITh 0hOpMIIeH cortacHO P 013-2016 « TekcToBbie
cTyneHueckue padotsl. [IpaBuna opopmueHus».
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Bamganue 1. Jlns Toro 4roObl HalWTH KOpeHb ypaBHeHus Buaa f(x) = 0 HeoOXommmo
HAlTH Takoe YHCIO &, TMPU MOACTAHOBKE KOTOPOro B ypaBHEHHE [ (&) MONYYHM TOXIECTBO
f(&) = 0. Yucno & naspiBacTcss KopHeM win HyieM ypaBHenus f(x) = 0. Ecnu ypaBHeHue 3a-
nano B popme momuHoMa: a, X" +a, X" +...+aX+a, =0, To 11 OTHICKAHHS KOPHEil TIOTHHO-
ma B Mathcad ncnonsayercst gynkiust polyroots(v), rae v — BekTop-crosnbern, coaepkammii Ko-
s¢unmentsr nomuHoma. Kosdduuuentsr moivHoMa MOXXKHO HAaWTH C TOMOIIBIO KOMaHJbI
«coeffsy Ha manenu HHCTPYMEHTOB «CHMBOJIBHBICY.

Jly1st OTBICKaHMsI KOPHEH ypaBHEHUH TPOU3BOJIbHOM cTenenu B Excel, HeoOxoaumo:

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

— YTOYHUTH JIOKAIM30BAHHBIN KOPEHH ¢ MOMOIIBI0 kKoMaHab! «[logbop mapamerpa». Ha
BKIIajKe «/lanHbIe» Ha manenu «PaboTa ¢ JTaHHBIMIUY KOMaH[Ia «AHAJHU3 «UTO €CIHMY.

— TOCTPOMTH JUIsl BU3yalu3aluu rpaduk uccienyeMon GyHKIUH.

3apanue 2. Jlyig penieHuss HeNMHEHHOro YpaBHEHHUs 110 MTPaBUjIaM BBIYUCIUTEIBHON Ma-
TEMaTUKH, HEOOXOIUMO, BO-TIEPBBIX OTICIUTh KOPHU ypaBHEHUS, JIMOO AaHAIUTUYECKH, JTHOO
rpaduuecku. 3aTeM, yTOUHUTH JIOKAJIM30BaHHBIA KOPEHb YPAaBHEHUS C HEKOTOPOH TOYHOCTBIO €.

Jlns yrouHeHHsl KOpHEil HenmHeiHoro ypaBHeHuss B Mathcad mokHO wHCHONB30BaTh
BCTPOEHHYIO (DYHKIMIO FOOt, KOTOpasi B 3aBUCUMOCTH OT THIIA 3aJa4yd, MOKET BKJIIOYaTh JHOO
JIBa, TNOO YETHIPE apryMEHTA U, COOTBETCTBEHHO, pa00TaET HECKOJIBKO MO-Pa3HOMY:

— root(f (X0 ), XO), rae f(XO) - 3Ha4YeHHe JIeBOil yacTu ypaBHeHusi B Touke X; (X, -
HavyaJIbHOE MPUOIMIKEHUE KOPHS);

- root(f (X0 ), Xy, @, b), rae a, b — rpaHuIBl HHTEpBaIa, BHYTPH KOTOPOTO MPOUCXOIUT I10-
UCK KOpHSI.

Jlnist OThICKaHMS KOPHEH HeIMHEHHOTo ypaBHeHUs B Excel MOXHO Takxke, KaKk U B clly4yae
C MOJIMHOMOM BOCIOJIb30BaThes pyHKuuel «logbop napamerpay.

3ananue 3. PaccMOTpUM aJIrOpUTM aBTOMATHU3alMM MOUCKA KOPHEH CHUCTEMbl HEIMHEH-

HbIX ypaBHeHui B Mathcad.
Ecim cucrema HENMHEHWHBIX YPABHEHUW, HAIPUMEDP, CONCPKHUT JIBa YPaBHEHUS:

f.(x,y)=0 y=y(xy)
TO UX HAJO 3aIllucCaTtb B BUJC: , 3aTCM pPCAIM30BaTh PCHICHUC B JIBa

f2(X1 y):01 y:yZ(X’ y)
JTama: MepBbld - rpaduuecku oTnenuTh KOpHU. Mcnonb3ys rpaduk, BIOMparOTCs HayalbHbIE

3HaueHus X=Xy, Y:=Y,. Bropoii — yTouHuTh pelieHne ¢ yka3aHHOW TOYHOCTBIO C MOMOILBIO

6noka pemenuit Given-Find. J{ns aToro 3amatotcs HavanbHbie 3HaueHus X=Xy, Y=Y, . [Tocne

y=Yy(xy)

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

crBa = (Haxkatb Ctrl u 3Hak paBencTBa). Boi3Bars Gynkimo Find(X,y).
Jlis oThICKaHMsI KOpPHEN CUCTEMbl HEIMHEWHBIX ypaBHeHUU B Excel MokHO BoCmoib30-
BaThcsl pyHKIMeN «[loMck pemeHuit» UM Kak B Cilydae ¢ PEelIeHHeM OJHOTI0 YpaBHEHHS C MO-

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

ciyxeOHoro cinoBa Given 3amucaTth ypaBHEHUS

MOIIIBIO «Hon60pa nmapamMeTpa», B 3TOM ClIy4dac HCOGXOZ[I/IMO CUCTCEMY

omuomy ypasrernio Y, (X, y)—y,(X,y)=0.

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

— ompenenute GYHKIUIO U IIOCTPOUTE €€ TpaduK;

— HaWTH TOYKY IepecedeHus ¢ ocbio opanHar, BerauciauB Y(0). Haiitu Touky nepecede-
HUS ¢ 0ChIo abcuucc, pemuB ypaBHenue Y(X)=0 (uepe3 meHto Cumeonuxa pyHkuto Solve ¢

Mathcad, ¢ Excel uepesz noobop napamempa);
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— HaWTH TOYKHU pa3pbiBa QYHKIUH. BEIYUCIUTE OJHOCTOPOHHUE MPECIHI;
— 3amucarth ypaBHEHUS BEPTUKAIBHBIX aCUMIITOT: X = & — BEPTUKAJIbHAS aCHUMITOTA,
€CJIM CYHIIECTBYIOT mpeaesnsbl: lim y(x)z too, lim y(x) = +oo. [locTpouth acumnToTy Ha rpadu-
x—a+0 x—a-0

Ke QyHKIU;
— 3amucarb ypaBHEHUE HAKJIOHHOW acCUMOTOTHI: Y = KX+ b — HaKkJIOHHas acHMOTOTa, €C-

JIM CYHIECTBYIOT mpeaeibl: Kk = lim M, b = lim [y(x)—kx]. 300pa3uts acumnToTsl Ha rpaduxe
X X—>to0

X—>too
byHKIINY,

— 3amucaTh ypaBHEHHUS TOPH3OHTAIBHBIX acUMNTOT Y=Db. M300pa3uth acHMOTOTHI Ha
rpaduke;

— HalTW HYJIHU IPOU3BOJHOMU, pemnB ypaBHeHue Y'(X) = 0. Bpruuciauts u 3anucarb Ko-
OpIMHATHl TOYEK SKCTpEMyMa, yKa3aThb MX THUIl (Makcumym, mMuHuUMyM). [locTpouth rpadux
MIPOU3BOAHOM;

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

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecredeHusi, He0OX0TMMOro sl
ocyuecTBJIeHHs 00pa30BaTEIbHOIO NMPoIecca Mo JUCHUIINHE (MOYJII0)

10.1 Yue6Ho-1200paTOpHOE 000pYy/I0BaHHE
OtcyrcTBYyeT

10.2 Texuuuyeckue U JIeKTPOHHbIE CPEACTBA 00yYeHUS
OtcyrcTBYyeT

CamocrosiTeibHast padoTa.

[TomerieHust 111 caMOCTOSITENBHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM ¢ BO3-
MO>KHOCTBIO TIOJKITIOYEHHS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpa3oBatenbHOM cpene KHAI'Y:

- yuranbHEIN 3a11 HTh KHAT'Y;

- KOMITBIOTEpHBIE KJacchl (aya.  kopmyc Ne ).

11 NuLble cBeneHus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHNe NUCHUILIMHBI 00YYarOIUMUCS ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYyYarOUIMMHCS, TaK U B OTAEJIbHBIX
rpynmnax. [IpennonaratoTcs cnenuanbHble YCIOBHS JUIS MOTy4eHUsT 00pa3oBaHUs 00yJaronMMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-niearornueckuif cocTaB 3HAKOMUTCSI C TICHUXOJIO0T0-(pU3UOTOTMUECKUMHU
OCOOEHHOCTSIMU O0YYaroIMXCs MHBAJIKUJIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 370PO-
Bbsl, MH/MBUYAIBHBIMU NPOrpaMMaMM peaOMIMTallMi UHBAIHIOB (mpu Hamuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAEP)KKa MPENoAaBaHus ThIOTOPAMH, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU MOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBHM ¢ MeTOMIMUYECKHUMH peKoMeHaanusamMu Munoopraayku PO (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojib30BaTh COLMAIbHO-aKTUBHBIE M pe-
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(hIeKCUBHBIC METOABI OOYUYCHHS, TEXHOJIOTUU COIMOKYIBTYPHON peabuIUTAINK C IIENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU TMOJHOIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C APYTUMU CTY/ACH-
TaMH, CO3JaHIH KOM(POPTHOTO TICUXOJIOTHYECKOTO KIIMMaTa B CTyAeHUecKou rpynme. [logdop u
pa3palboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEJIOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOW, BU3yalIbHOW, C HCIOJB30BAHUEM CICIHATBHBIX TEXHUYECKHX
CPEICTB M UHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuumuivabl auiamu ¢ OB3 ocyliecTBisieTCss ¢ MCHOJb30BaHUEM CPEACTB
oOydeHus O0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 00ECIICUCHHE MPEayCMaTPUBACT MPUCTIOCOOICHUE ayIUTO-
puii kK Hy>kaam simi ¢ OB3.

®dopma MpoBeJEHUsI aATTECTAUU ISl CTYJEHTOB-UHBAIU/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYaAIbHBIX TIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmatpuBaet-
sl JocTymHas (hopMa mpeIoCTaBICHUS 3aJaHUI OIIEHOYHBIX CPECTB, & UMEHHO:

- B TIEYaTHOW WM DIJIGKTPOHHOM (opme (s JUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEILHOTO amnmapara);

- B IIe4aTHOM (hopMe WIIH PIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUGPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMH CITyXa, PEUH, 3PCHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CrygeHTaM ¢ MHBIMIHOCTHIO YBEJIMYHMBACTCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakuX CTYIAEHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma mpeaocTaB-
JICHUsI OTBETOB Ha 3aJIaHUs, & UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIBIOTEPE (I JIUI] C HAPYIICHU -
MU CllyXa, peuHn);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JIUI C HAPYIICHUSIMUA OTTIOPHO-ABUTATEIILHOTO aIlapara);

* YCTHO ([U1s1 TUI] C HAPYIIEHUSIMU 3PEHHSI, OOPHO-JBUTATEIHLHOTO allapara).

[Ipu HEOOXOIUMOCTH JJIsl 0OYHAIOIIUXCSl ¢ MHBAMIHOCTHIO MPOIEAypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/I OHEHOYHbIX CPEJICTB
10 AMCIHILINHE

CpeacrBa aBTOMaTU3HPOBAHHBIX BbIYUCIEHHUI

Hanpanenune noaroToBku

15.03.05 - "Koucmpyxkmopcko-mexuonocuieckoe obecneue-
HUEe MAUUHOCMPOUMENbHBIX NPOU3600cms”

Hanpasnennocts (mpoduin)
00pa3oBaTeILHON MPOrPaMMBI

Texnonozus MAUMUHOCMPOEHRUA

Kpanmudukanus BEITyCKHUKA bakanasp
l'on Hauana moAroToBKU 2020
(no yuebHomy niamy)
dopma 00yueHUS OYHas
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3

Bua npomexyTo4HON aTTecTalnu

OOGecneunBaroliee noapas3aeieHue

3auem c oyenkoti

Kadgpeopa IIMU - Ilpuxknaonas mamemamuxa
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
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(OpMa-
IIMOHHBIC TEXHOJIOI'UH, HpI/I-
KJIaJHble TMPOrPaMMHBIE CpEI-
CTBAa MPHU PEUICHUU 3aJad Ipo-
beccroHaIbHOM IeATCIEHOCTH

OIIK-6.1 3HaeT npuHUUIIBI PAOOTHI COBPEMEHHBIX HH(OP-
MaIMOHHBIX TEXHOJIOTHH, IPUMEHSIEMbIX B IPOQecCroHab-
HOH JESATEIBHOCTU

OIIK-6.2 YMmeeT ucnob30BaTh COBpEMEHHbBIC HH(OpMaI-
OHHBIE TEXHOJIOTHH ISl PELICHUs 33134 MpodhecCHOHANBHOM
JEeSITeIbHOCTH

OIIK-6.3 Bnaneer HaBbIKaMH IPUMEHEHHSI COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH AJIsl peLICHHS 3a/1a4 Mpo-
(heccCuoHaTBHOM e TEIIEHOCTH

Tabmuna 2 — [Tacriopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

Konrpounpyemsie ®opmupyemas | HammenoBanue
paszaeJibl (TeMbl) KOMIICTCHIUS OLICHOYHOI0 Iloxa3aTenu oueHKH
AUCUMILIMHBI CpeacTBa

Paznen 1 Ilpocreitmme
BBIYHCIICHUSI U OTI€paIlny,;

OIIK-6 PI'P 3HaeT COBPEMEHHbIE CPeI-

CTBa aBTOMaTI/I3I/Ip0BaHHHX
BBIUMCIICHUI 1 YMECT BbI-
IIOJIHATH BBIYHUCICHUA U HpO-
CTEUILINE OIICpanuu B CPCac
MathCad u Excel.

Paznen 2 3agaun nuHei-
HOM aJireOphl 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 pellaTh UX B Cpele
MathCad u Excel.
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2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
¢GopMupoBaHus KOMIIETEHIM I

Metoanyeckre MaTepualbl, ONPEIeIISIONINe MPOIEAYyPhl OIICHUBAHUS 3HAHUM, YMCHUH,
HABBIKOB U (WJIH) OIBITA CATEIHHOCTH, IPEICTABICHBI B BUIC TEXHOJIOTHUECKON KapThl TUCIIH-
TIMHBI (Tabsmmna 3).

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

Kpurepun
OlLlCHUBAHUS

1 cemectp
Ilpomesccymounan ammecmayus 6 (hopme 3auem c OUeHKOU
PI'P 3a4eTHas 50 6ammoB 50 GaIoB - CTYACHT MPABWIBHO BBITIOJ-
Hezens Hui 3aaanue. [lokazan oTnnyHbIe Biajie-
HUS HABBIKAMH ITPUMEHEHHS ITOTyYSHHBIX
3HAHUI U yMEHUI NPH pemeHn: npodec-
CHOHAJIbHBIX 337]a4 B PAMKaX YCBOEHHOTO
yuebHoro Matepuaina. OTBETUI HA Bce
JIOTIOJTHUTEIIbHBIE BOIIPOCHI HA 3aIlIHTE.
40 GaIoB - CTYJICHT BBITIOJIHWJI 33/IaHUE
¢ HeOosbIuMu HeToYHOCTsIMU. [Tokazan
XOpOIIIUE BIIaJICHUS] HABBIKAMH ITPUMEHE-
HUS [TOJyYEHHBIX 3HAaHUM U YMEHMI NpH
pemeHnn mpoheCCHOHATBHBIX 3a/1a4 B
pamMKax yCBOEHHOI'O yueOHOro MaTepua-
na. OTBeTUs Ha OOJBIIMHCTBO AOTOJIHU-
TEJILHBIX BOIIPOCOB Ha 3alIHTE.
30 6amioB - CTYACHT BBIMIOIHIII 3aJaHUE
C CYILIECTBEHHBIMHU HETOYHOCTAMU. [Ioka-
3aJ1 y/IOBJIETBOPUTEIHLHOE BIIAJICHHE
HaBBIKAMU TIPUMEHEHHUS TIOTYIEHHBIX
3HaHUI U yMEHUH NpH peleHny npodec-
CHOHAJIbHBIX 33/1a4 B PAMKaX YCBOEHHOTO
yueOHoro marepuaina. [Ipu orBerax Ha
JOTIOJTHUTEIHHBIE BOIIPOCHI HA 3aIIATE
OBbUIO JIOMYIIEHO MHOT'O HETOUYHOCTEH.
HNTOI'O: - 50 6amnoB -
Kpurtepnu oneHku pe3y/1bTaToB 00y4eHHs M0 AUCHHUILINHE:
0 — 64 % oOT MakCHMaJabHO BO3MOXXHOW CYMMBI OQNIOB — «HEYIOBJICTBOPUTEIHLHOY
(HEZIOCTAaTOYHBIN YPOBEHB ISl IPOMEXYTOYHOH aTTECTAllNH 110 TUCIUILINHE);
65 — 74 % oOT MakCHUMaJbHO BO3MOYKHOW CYMMBI OaJIOB — «yIOBJIETBOPUTEIHLHO»
(TTOporoBbIf (MUHUMATBHBIN) YPOBEHb);
75 — 84 % OoT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOLIO» (CPEeIHUN YPOBEHbD);
85 — 100 % oT MakcHMaJbHO BO3MOYKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHN (MaKCH-
MaJbHBIN) YPOBEHB)
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3 TunoBble KOHTPOJILHBIE 321aHNUS WJIN HHbIE MaTePUAJIbI, HEOOX0IMMBbIE I
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)
3amanus 1-4 B PI'P nomkHBI OBITH BBITIOJIHEHBI C IMMOMOIIBIO M3Y4aeMbIX MPOTPAMMHBIX CPE/I:
Mathcad u Excel, 3ananue 5 Tonpko ¢ nmomormpto Mathcad, cormacHo BapuaHTy M3 CIIHMCKa CTY-
neHToB. PesynbTaT paboThl momkeH ObiTh odopmieH corsacHo PII 013-2016 «TekcroBeie CTy-

nendeckue pabotsl. [IpaBuna ohopmieHU».

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

BapUaHT YpaBHCHUEC BapHUaHT YpaBHCHUEC
1 x}+3x?—-3x-14=0 2 X3 +6x*—9x—-14=0
3 x}—19x-30=0 4 X +x?-12x=0
S X*+3x*—x?—-4x—-3=0 6 2x3 —3x?-12x+8=0
7 3 +10x* +2x—-3=0 8 x® —3x*—24x+10=0
9 XX —x?+3x-10=0 10 X2 —7x®*+7x+15=0
11 x*-3x*+35=0 12 x}-12x-10=0
13 2x° +9x>—6=0 14 X2 +3x*—24x+1=0
15 X} —4x*+2=0 16 2x3 —3x* -12x+1=0
17 x5 —12x+10=0 18 x* —3x?—24x+8=0
19 x> +0.4x*+0.6x-1.6=0 20 XX —0.2x* +0.5x+1.4=0

3amanue 2. PemuTh HeMMHEHOE ypaBHEHHE ¢ TOUHOCTHIO 110 0,0001.

Kophu oT1enuTh rpaduueckH.
BAapUaAHT ypaBHEHUE BApUAHT ypaBHEHUE

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—c0s(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—cos(0,38x) = x* 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)-1,2=0 18 x> —20sin(x) =0
19 tg(0,4x +0,3) = x* 20 ctg(x)—x/4=0

3ananue 3. PemuTe cucTeMy HEJIMHEWHBIX YpaBHEHHM ¢ TOYHOCTHIO 10 0,0001.

Ko

PHU OTACIIUTH Fpa(I)I/I‘-ICCKI/I.

BAPUAHT

CHCTEMA YpaBHEHUN

BAPUAHT

CHCTEMA YpaBHEHUN

1

sin(x) +2y =2;
cos(y—-1)+x=0,7.

2

cos(X)+y=15;
2x—sin(y-0,5)=1.
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BapHaHT | CUCTEMa ypaBHEHMI BApUAHT CHCTEMa YpaBHECHMI

3 sin(x+0,5) -y =-1 4 cos(x+0,5)+y=08;
{COS(Y 2)-x=0 {sm —2x=16.

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

7 cos(X+0,5) -y =2; 8 sin(x+2) -y =15;
{Sln(y) 2x =1. {x+cos(y—2):05.

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

3aganue 4. Pemmth cucteMy JIMHEHHBIX anreOpandeckux ypaBHeHuid AX =D, nro0biM
M3Y4YEHHBIM MAaTPUYHBIM METOAOM. BBINOIHUTE IPOBEPKY:

2% +3X%, +11X, =7
X, +X, +5%; =3
2% + X, +3%; =-1
7% +9X, +4%x, =0
2%, —2X, + X, =95
5X +6X, +3x; =1

1) 2)

4) 5)

2X + X, +4%X; =-5

7) 1 X +3X, —6X;, =2 8)

3%, —2X, +2X%; =9

2% +11X, —5X, =2
2X, +3X, + 2%, =3
X, +3X, +4X%, =-3
6X, +5X, —2X; = —4
13) 7 9X =X, +4%; =13
3%, +4X, +2X%, =1

10) 11)

14)

2%, +5X, +4%, =20
X, +3X, +2X;, =11
2x%, +10x, + 9%, =40
6X, +5X, —2X; = —4
9X, — X, +4x, =13
3% +4X, +2X%, =1
2% +11X, —=5X, =2
2X, +3X, + 2%, =3
X, +3X, +4X%, =3
2X + X, +4%X; =-5
X, +3X, —6X; =2
3%, —2X, +2X%; =9
X +9X, +4%x, =0
2%, —2X, + X, =95
5X +6X%, +3x; =1
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3% +4X, + X, =-1
3X, +5X, +3%, =1
BX, +8X, +X; =-3

3)

2% —6X,+3x; =-1
—15x, = -3
X, —4X,+9%, =5

X, —6X, —4X;, =6
X, —6X, —4X, =2
3% +9x,+2%x, =6
2%, —6X, +3X; =
X +2X, —15X%, =
X, —4X, +9%; =5

X, +2X,

12)

33X, +4X, +X, =-1
15) 13X, +5X, +3%; =-1

BX, +8X, + X, =-3

2

-1
-32




2X%, +5X, +4%, =20
16) 3 X +3X,+2%x; =11
2x, +10x, + 9%, =40
X +9X, +4%x, =0
19) < 2X, —2X, + X, =5
59X, +6X, +3%; =1

2% +3X, +11%, =7
17) 3 X +X, +5%X; =3
2% + X, +3%; =-1
2X +2X,—X; =5
20) ¢ 4X +3X,—X%; =8
8, +5X, —3%; =16

2X +2X,—X; =5
18) 3 4X +3X, =X, =8
8x, +5x, —3x, =16

3ananue 5. Uccnenosats dynkumio: nocrpouts rpadux dyukuun y = f(x), HaiiTh Toukn pas-
pBIBA, TOUKU HKCTPEMYMa, TOUKH reperuda, ornpeieanTb ypaBHEHUS aCUMIITOT.

3

X
1) v =
)y 21
5 :(ZX 1)
2X+4
1+ cosx
nNy= >
(7 —x)
x?+5
10) y=
)Y 2y
NG
13 =
)Y 31
1-x)’
16 :(
VY= Xy

2)y:1—2x
VX+2
1-cos4x
5) y=—"—
X -Sin X
1—cos X

8) v —
-
3
1 _ (x+3)
)Y (x+2)
4x-12

14 =
VY= (x2y
3
17 v (X+2)
)Y= ey
20) y = In 2%

17

3) y- (2—x)
In(2-x)
6) y = 1 sinx2
T
¢
§
X3
9 =
VY= oy
2
12) _X —-3x-2
X+1
2
15) y = X“+1
2X+3



JIucr perucrpauuu usmenenui k PI1JI

KomanuectBo IMonamuce
Howmep npoTokoia 3acenanus kadenpsi,
JlaTa YTBEPKIACHUS U3MEHEHUS CTpaHHuLl paspaboriuxa
yrBep M3MCHEHMS PII/

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'"

[TpakTHyeckasi MOArOTOBKAa 00YYarOIINXCS.
OcnoBanue: Ilpuka3z MuHucTEpCTBa HAYKH U
BhICIIETO oOpa3zoBanus Poccuiickoit deneparuu,
Munucrepcrsa npocsemenus Poccurickon ®epe-
parmu ot 05.08.2020 1. Ne 885/390 "O npaktuye-
CKOH MOAroToBKe o0yyaroumxcs"
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