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1 O01Me moJ1oKeHus

Pabouas mporpamma auctuiuinabl «CpeacTBa aBTOMATU3MPOBAHHBIX BBIYUCICHHI» CO-
CTaBJICHAa B COOTBETCTBHHU C TpeOOBaHUSAMHU (eepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeIbHO-
ro CTaHjapra, YTBEp)KICHHOrO0 NpHKa3oM MuHHUCTepcTBa oOpa3oBaHMs W Hayku Poccuiickoi
Oenepannu Ne 922 ot 07.08.2020, m ocHOBHOHM mpodeccHoHaIbHON 00pa30BaTEIbHOM MPO-
rpaMMbl TOATOTOBKU «TexXHOJI0rnM nepepaboTKHU MOJIE3HBIX HCKOMAEMbIX U MU3BJICUCHHS Aparo-
LIEHHBIX MEeTAJUIOB 110 HarnpayieHuto 18.03.01 Xumuyeckass TeXHOJIOTHUA.

[IpakTryeckas MOJrOTOBKA Peal3yeTcsl Ha OCHOBE MPO(ECCHOHATBHBIX CTaHAaPTOB!

— 27.046 «Cnenuanuct 1mo ruApoMeTaTyprudecKOMY IIPOU3BOACTBY TSIKEIBIX IIBETHBIX
metauioBy. O6o0menHas TpynoBas Gyakius: B. Opranu3zamys BbIIOIHEHUS] OCHOBHBIX OIepa-
Ui TIpolecca TUAPOMETAIUTYPrUYeCKOro MPOU3BOACTBA TSKENbIX LBETHBIX MeTaiioB. O6006-
menHas Tpynosas ¢ynkuus: C. Opranuzanus paboThl MOAPa3AEICHUN THIPOMETAILTYPrHYECKO-
r'O MPOU3BOJICTBA TSKEJIBIX [IBETHBIX METAJJIOB,;

— 27.066 «CrienuaiucT XMMHUYECKOTO aHalln3a B MeTauryprun». O6o01meHHas TpyaoBas
¢ynkuus: B. OcymiecTBiaeHne CIOXHBIX XUMHUYECKUX aHAIM30B 0€3 MpPeIBapUTEIBHOIO pasjie-
JICHUS] KOMIIOHEHTOB B METAJLTyPrHueCKOM MPOU3BOJCTBE.

3agaun N3yuuth Bo3MOXHOCTH MaTemaruueckoro nakera MathCAD u ameKkTpOHHBIX
ARCHHILIHHBI tabui Excel mist aBToMaTu3npoBaHHBIX BBIYHCIICHUM
OcHoBHbIE 1. TIpocreiiiye BEIYUCICHUS U ONIEPALIUY;

pasnensl / TeMbl | 2, 3ajaun TUHEHHON alreOphl U aHATMTHYECKOM T€OMETPHH;
AUCHHUILTAHBI 3. 3agauu MaTEMAaTHYECKOrO aHAIU3A.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

[Tponiecc wu3yuenust aucuuIiIMHbl «CpelncTBa aBTOMATU3UPOBAHHBIX BBIUYMCIECHUI»
HalpasJieH Ha (OpMHUpOBaHUE cCienyromux KomieTeHuil B coorBerctBuu ¢ ®I'OC BO u oc-
HOBHOI 00pa3oBaTeNbHOM nmporpammoit (Tadnuma 1):

Tabnuna 1 — KoMmnereHum 1 niaaHupyemble pe3yabTaTbl 00ydeHUs 10 JUCLUILINHE

KOI[ N HAUMCHOBAHHC I/IHI[I/IKaTOpBI JOCTHIXXCHUA
KOMIICTCHIINU

O6menpodeccronanbHbIE

OIIK-2. Cnocoben wuc- | OIIK-2.1 3naer maremaTnueckue, puzndeckue, GU3NKo-
[I0JIb30BAaTh MaTeMaTuye- | XUMUYECKUE, XUMHUYECKHE METO/IbI JUIsl pelIeHUs 3a/1a4 Npodecch-
ckue, (usznyeckue, (Qu- | OHAIBLHOMN JEATEILHOCTH

3uko-xumuueckue,  xu- | OIIK-2.2 Ymeer pemats 3a1auu mpoQpecCUOHATBHON AeSATETbHOCTH
MHUYECKHE METOJbl JJIs | IPU MOMOIIM MaTeMaTHUYeCKUX, PU3NUECKUX, PU3UKO-

pemieHus 3aaad npodec- | XMMHUYECKHUX, XUMUYECKHX METOJI0B

cuoHanpHOW gestenpHO- | OIIK-2.3 Brageer HaBbIkaMy BBINIOJIHEHHS MATEMAaTHUYECKUX pac-
CTH YeTOB, (PU3NUECKUX, PUIUKO-XUMUYECKUX, XUMUUECKUX IKCIIepHU-
MEHTOB JIJIs peIeHus 3a/1a4 MPpo(eCCUOHATILHON 1eATeIbHOCTH

3 MecTo TMCHUTILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOIi MporpaMMsl

HNuctnumumaa «CpeacTBa aBTOMATU3WPOBAHHBIX BBIYHCICHUN» H3ydaeTcs Ha 1 Kyp-
ce(ax) B 1 cemecTpe(ax).
JuciumuiHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHbel (MOZYJIM)» U OTHOCUTCS K




0a30BOIi YacTH.

3HaHMs, YMEHUSA U HaBBIKH, CHOPMUPOBAHHBIC TIPU M3YYCHHH AUCHUILIHHBI « CpeacTa
ABTOMATU3MPOBAHHBIX BBIYHCIICHUI», OYAyT BOCTPeOOBAaHBI MPU U3YYCHUH IOCICTYIOIUX
quciuIuine «MaTtematukay, «Teopusi BEpOSITHOCTH M MaTeMaThdecKas CTaTHCTHKa», «DPusu-
Kay, «PU3UKO-XUMHUYECKHE METO/IBI AaHAIIA3A).

Juctumumna «CpeacTBa aBTOMAaTH3UPOBAHHBIX BBIYMCICHUI» YaCTHYHO PEan3yeTCs B
dbopMe mpakTHUYECKOW MOATOTOBKHU. [IpakTHuecKkas MOArOTOBKA OPraHU3yeTCs MyTeM BBIMOJIHE-
HUS 1Ta00PaTOPHBIX PabOT, BHIIOIHEHUS PACYETHO-TpadUIECKOM pabOTHhI.

I[I/ICI_[I/IHJII/IHa «Cpe[[CTBa aBTOMaTI/ISI/IpOBaHHBIX BLI‘-IHCJ'ICHHﬁ» B paMKax BOCIIUTATCJ/Ib-
HOW paboThI HampaBjieHa Ha (HOPMUPOBAHHE y OOYUYAIOMIMXCS YMCHHS CaMOCTOSTCIIBHO MBIC-
JWTb, Pa3BUBACT NMPO(EeCCHOHAIBHBIC YMEHHUS.

4 O06beM TMCUMILUTHHBI (MOYJIs1) B 3a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommuxcs ¢
npenojaasaresieM (10 BUAaM y4eOHbIX 3aHATHIA) M HA CAMOCTOSITEJILHYIO padoTy
00yyarIMXcs

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUIHHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnipenenenue 00bemMa AUCIMILTHHBI (MOIYJIs) TI0 BHIaM y4eOHBIX 3aHSITUH MPEICTaB-

JIeHO B Tabimie 2.

Tabmmna 2 — O6beM TUCHUILTUHBI (MOJTIYJIs) TTO BHJIAM YUEOHBIX 3aHATHIM

Bcero akapemu-

O0BeM TUCHUILTAHBI
YeCKHUX YaCoB

OO011ast TPyA0EMKOCTh AUCHUITUHBI 108

KonrakTHas aynuropHasi padora o0y4aoummxcs ¢ npenogasareseM (1o

. 48
BH/aM y4eOHBIX 3aHATHI), BCero

B ToM uncie:

3aHSITHSA JIEKIHMOHHOTO THNA (JICKI[UU U UHbIE YUeOHBIEC 3aHSITHS, TIPEIY-
CMaTpHUBAIOIINE MPEUMYIIECTBEHHYIO TIepeady yueOHOM MHPpOpMaIIUH Tie- 16
JArOTMYECKUMU PAaOOTHUKAMH )

3aHATHA CEMHUHAPCKOIO TUIA (CEMUHAPBI, TPAKTUUECKHUE 3aHITHSI, TPaAK-
TUKYMBI, 1a00opaTOpHbIe pabOoThl, KOJJIOKBHYMBI M MHbIE aHAJIOTUYHBIE 3a- 32
HSATHUS)

CamocrosiTeibHAas padoTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynioBble KOHCYJIbTAIUH, HWHIWBUAYAITHHYIO paboTy 00y4ato-
HIMXCS C TPEnoiaBaTesiMU (B TOM YUCIIE WHANBUAYAIbHBIE KOHCYIBTALINN);
B3aUMOJICHCTBUE B AIIEKTPOHHON MH(POPMAIITMOHHO-00pa30BaTENHHOM cpesie
By3a

60

[TpomexyTouHas aTTecTanys 00yJarmuxcsi — 3a4eT ¢ OLIEHKON




5 Coaep:kanue THCUUINIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jejiaM)
€ YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/leMUYeCKHX 4YacOB U BUI0B
y4eOHoii padoThI

Tabmuna 3 — CtpykTypa U coiepkaHue JUCIUILTUHBI (MOTyIs)

Buzpsl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSI-
TENBHYIO paboTy 00y4atONINXCS U TPYA0EM-
KOCTh (B Yacax)

KonTakTtHas paborta

HaumenoBanue pa3fennoB, TeM U COJEpKaHUE IperoiaBaTels ¢ 00yJaouMMHUCS
Marepuaiia Jlekumu | Cemunap- | Jlabopa-
CKHe TOpPHBIE CPC
(mpakTu- | 3aHATHS
YecKue
3aHATHUSA)
Paznen 1
Ilpocmeiiumue épluucienus u onepayuu;
Tema 1 IIpocreiilue BBIYUCIEHUS U ONIEpaLU 4 8 10

B CpCAC aBTOMATU3UPOBAHHBIX BBIUUCIICHUN
MathCAD u Excel.

Pasznea 2 3aoauu nuneiinoit anzedopol u ana-
JUMUYECKOU 2e0MempPUuU;

Tema 2 JlelicTBUs ¢ MaTpUIIAMU;

Tema 3 Penienue ypaBHEHUN U CUCTEM HEJU-
HEWHBIX YpaBHEHUN;

Tema 4 KpuBsie Ha MJIOCKOCTH;

Paznen 3

3aoauu mamemamuueckozo ananusa;

Tema S UnrterpupoBanue u nuddepeHmpona-
HUe QYHKIUH, mpeneisl QyHKIU; 6 12 30
Tema 6 ccnenoBanue GyHKIMN U TOCTPOEHHE
rpadukos;

Tema 7 UuciioBble OCIE0BATEIBHOCTH U PABI
byHKIIHNI;

UToro
10 JMCHUIINHE

16 32 60

6 BuHeayauTopHasi caMOCTOSITeIbHAs Pa60Ta 00yYAIOIIUXCS M0 TUCIUIIIHHE
(MmonyJ10)

[Ipu mmaHWpOBaHWU CaMOCTOSITENILHOW pPabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIEAYIOIINM paclpeelIeHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabmnwuia 4):
Tabnuna 4 — PexomenayeMoe pacnpeieJeHue 4acoB Ha CAaMOCTOSITENIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanyecTBo yacoB
M3y4yeHue TeopeTuyecKkux 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)

@OH/I OIIEHOYHBIX CPEJCTB JUIsl MPOBEIEHUSI TEKYIIEro KOHTPOJIA YCIEBAEMOCTH U MPO-
MEXYTOYHOM aTrTecTauuu npeacrasieH B [Ipunoxennn 1.

[TonHBIN KOMIUIEKT KOHTPOJBHBIX 3aJaHUN WJIM MHBIX MaTepHaioB, HEOOXOIUMBIX JIs
OILICHWBAHUA PE3yJIbTATOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

8 VYueOHO-MeTOAUYeckOe M HHPOPMANMOHHOE o0ecredyeHHe THCHHIIMHBI
(MomyJist)

8.1 OcHoBHas JqUTEpaTypa

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

2 Pakutun, B. W.PykoBoacTBo mo MerogamM  BBIUMCIACHUH W IPHIOKEHUS
MATHCAD[Dnekrponnstii pecype] / B. U. Pakutun. - M.: ®USMATIIUT, 2005. - 264 c. //
ZNANIUM.com: 3JICKTPOHHO-OMOIMOTEeYHAS cucrema. - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/410759, nomHbIii.

3 Excel 2010 na npumepax: Ilpaktuueckoe mocobue / BacumpeB A.H. - CII6:BXB-
[TerepOypr, 2010. - 422 c¢. // ZNANIUM.com : 3JIeKTpOHHO-OMOJIHNOTEUHAS CUCTEMa. - Pexum
nocryna: http://znanium.com/catalog/product/351263, orpaHudeHHBbIH. — 3ari. ¢ SKpaHa.

4 TenbMman, B.S1 Pemenne maremarndeckux 3anad cpeacrBamu Excel: IIpaktukym, CII6:
[Tutep, 2003 - 240 c.

8.2 JlonoJHUTeIbHAS JIUTEPATYypPa

1 ITmuc AWM., CiuBuna H.A. MathCad: Marematuueckuii pakTUKyM Ui 5KOHOMHCTOB M
WHXXeHEepoB. Yueb nocodbue. M: @unaHchl 1 ctatuctuka, 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. Marematuueckuii anaiau3. YUeOHUK U Mpak-
tukyM. Mocksa: FOpaiit,2014 - 620c.

4 Wnbun, B.A. Kum, I' JI. JIuneiinas anreGpa 1 aHalIuTHYeCKask reoMeTpus. YUeOHUK A
BY30B, 30-¢ m3., nmepepad. u nom. Mocksa: [Ipocrekt: N31-Bo MockoBckoro roc.ya-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 sl CTYJI€HTOB 110 0CBOEHHIO I CHMILIMHbBI
Omcymcmeyiom

8.4 CoBpemennbie npodeccuoHaATbHbIE 623bI JTAHHBIX U HH(POPMAINIMOHHBIE
CNPaBOYHbIE CUCTEMbI, HCIIOJIb3yeMble NPH 0CYHIeCTBIECHHH 00Pa30BaTEJIbHOIO
npouecca mo 1MCUUIIJIMHE

1 DOnexrponHo-O6nbmmoTeunas cuctema ZNANIUM.COM. Jlorosop 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 3JIEKTPOHHO-OmOmuoreyHor cucteme IPRbooks HMK3 21 1
272700076927030100100100036311244 ot 05 dpeBpansa 2021 r.

3 Dnexrponno-6ubnmoreunas cucrema eLIBRARY.RU. Horosop Ne EIT 44 Ne 004/13 Ha okaza-
HUE YCIyr AocTyna K 31eKTpoHHbIM m3ganusm UK3 91272700076927030100100150016311000 ot 15
ampens 2019 r.
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8.5 IlepedeHnb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX IJISI OCBOEHUS AU CHUIINHBI (MOYJIs1)

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 PexBU3UTHI / YCIIOBHS MCIIOJIb30BaHUS
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 Jlunensnonnsiii ceptudukar Ne 47019898 ot 11.06.2010

9 Opranu3auMoOHHO-TIeJaAroruyecKue ycaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLECcCca periJaMeHTupyeTcs y4eOHbIM IJIAHOM U pac-
NUCaHUeM Y4eOHBIX 3aHATHH. fI3bIK 00ydeHus (mpernoaaBaHus) — pycckuid. s Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIUBACTCS POJLOJKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM CBOEW MHAMBHIYaJIbHOM 00pa3oBaTeNbHON TpaeKTopuHM o0yuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUIMX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIONMIET0 00yUeHHs, KOTOPBIA 0CBOOOXKAaeT o0yyJaroIie-
rocsi OT HEOOXOJUMOCTH UX TOBTOPHOT'O OCBOEHMUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4ebHblil npoliecc NpH NpernoaaBaHuy Kypca OCHOBBIBAETCS HA UCIOJIb30BAHUU TpPaau-
LMOHHBIX, THHOBALIMOHHBIX U MH(MOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOIMH. TpaauiuoH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU HPEACTABICHbI JEKIMSIMU U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU UCIIONIB3YIOTCS B BUJE LIUPO-
KOTO IPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeeHus 3aHatuil. MHdopmamonHsie
o0pa3oBaTe/ibHbIE TEXHOJOTUU DPEATU3YIOTCS MyTEeM aKTHUBMU3AIMM CaMOCTOSATEIbHOW padOThI
CTYACHTOB B MH(OPMAIIMOHHOHN 00pa30BaTeNbHOIl cpefe.

9.2 3aHATUA JEeKIIUOHHOT0 THIIA

JIeKIMOHHBIN Kypc MpeanojaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH NpenynpeuTh CTYAEHTOB, IPUMEHUTENBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUUTaH KypcC.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIMKA 00beM MHpOpMalUu U 00ecreuynBaTh
Oosee riry0oKoe MOHMMaHHE Yy4eOHBIX BOIIPOCOB MPHU 3HAUMUTEIBHO MEHbIIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

9.3 3aHATHA CEMUHAPCKOIO THIIA
CeMuHapckue 3aHATHS B JAHHOM Kypce HE NIPELYCMOTPEHBI.
9.4 CamocTosiTe/ibHAsA padoTa 00yYalUIUXCs M0 JUCHUNINHE (MOLYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEeHUs! CTYJAEHTOM HOBBIX 3HAaHUM, YMEHUN 0e3 HEeMOCPEeICTBEHHOr0 y4acTHsl Mpernojia-
BaTeNs, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBICHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLICHKOW pPe3yJbTaTOB JEATEIbHOCTH 00YyJaroIIerocs.
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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;

- (hopMHUpOBaHME YMEHUI HCIIOJIBb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

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

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEAIU3aLluu;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHAWBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHoorust OpraHu3ay CaMOCTOSTEIbHOW pabOThl CTYJJEHTOB BKJIIOYAET MCII0JIb30Ba-
HUe WH(POPMAIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSATENIBHOW pabOThl CTYIEHTOB MOXKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CryneHTbl JOJDKHBI HMOAXOAUTH K CaMOCTOSATENBHOM paboTe Kak K HauBaKHeHIemy
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 i1 00y4alOUIMXCs 110 OCBOCHHIO AU CHHUILIMHBI

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

1. 3yuenne yueOHOM TUCIUIUIMHBI JJOJDKHO BECTHCH CUCTEMAaTHYECKH.

2. Ilocne u3y4yeHHs Kakoro-audo paszzena mo y4eOHUKY MIIM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHAYETCS TI0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEACTICHHS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
M Y UHAMBHUIYaJTbHBIM KOMILJIEKCHBIM 33/IaHUSIM Ha CAMOCTOSTEIbHYIO paboTy.

4. Best TemaTrka BOTIPOCOB, M3YY9aeMBIX CaMOCTOSITEIIBHO, 33/1a€TCS HA JISKIHUAX MPETio-
naBaTeneM. MM ke MaroTcs UCTOYHHMKH (B TIEPBYIO OUepe/lb BHOBH M3/IaHHBIE B MIEPUOIMYECKON
HAYYHOI JTUTeparype) Uit 0ojee AeTATbHOTO MOHUMaHHs BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

[Tpu camocTosTENpHON MPOPAabOTKE Kypca 00yUaroecs J0JIKHBI:

* IPOCMATPHUBATH OCHOBHBIE OTIPENIEICHNUS U (DAKTHI,

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

* U3YYUTh PEKOMEHIOBAaHHYIO JINTEPATYPY, COCTABISATH T€3UCHI, AHHOTAIIMH U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAMOCTOSITENIHO BBITIOJIHATD 3a/IaHUs1, aHATIOTUYHBIE TMPEJiIaraeMbIM Ha 3aHATHUSX;

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OLIEHOYHBIX CPEJICTB.

Memoouueckue ykazanus no evinonnenuio PI'P

3ananus B PI'P 10/KHBI OBITH BBIMOJIHEHBI C TTIOMOIIBIO U3YUaeMbIX MPOTPAMMHBIX CPEI:
Mathcad u Excel. Pesynbrat pabotsr momken 06iTh oopmier cormacuo PII 013-2016 «Tekcro-
BbI€ CTyZieHUYeckHe paboTel. [IpaBuna opopmiaeHus».

3amanue 1. Jlmsg Toro 4toObl HaWTH KOpeHb ypaBHeHus Buaa f(x) = 0 HeoOXomammo
HalTH Takoe YHCIO &, MPU MOIACTAHOBKE KOTOPOro B ypaBHEHHE [ (&) MONYYUM TOXKIECTBO
f(€) = 0. Yucno & maspiBacTcs KopHeM min HysneMm ypaBuenus f(x) = 0. Ecnu ypaBHeHue 3a-

nauo B hopme momuHoMa: A X" +a X" +...+aX+a, =0, To [ OTHICKAHHS KOPHEHl OIMHO-
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ma B Mathcad ucnons3syercst ¢pynkimst polyroots(v), rae V — BeKTop-cTooel, CoaepiKaiimi Ko-
s urmentsl nonuHOMa. KondummeHTsl moJIMHOMa MOKHO HAWTH C TMOMOIIBIO KOMaHbI
«coeffsy Ha manenmu UHCTPYMEHTOB «CHMBOJIBHBICY.

Jly1st OThICKaHMsI KOPHEH ypaBHEHUH TPOU3BOJIbHOM cTenenu B Excel, HeoOxoamumo:

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

— YTOYHUTH JIOKAJIM30BAHHBIM KOPEHH ¢ MOMOIBI0 kKoMauabl «[logbop mapamerpa». Ha
BKJasike «/lanHbie» Ha maHenu «PaboTa ¢ JTaHHBIMI» KOMaHa « AHAIIU3 «UTO ECIUM.

— TOCTPOMTH JUIsl BU3yalu3aluu rpaduk uccienyeMon QyHKIUH.

3amanue 2. s pemeHus] HEIMHEHHOTO YpaBHEHUS 10 MPaBUJIaM BBIYHCIUTEIHLHON Ma-
TEMaTUKH, HEOOXOJUMO, BO-TIEPBBIX OTICIUTh KOPHU ypaBHEHUS, JIMOO aHATUTUYECKH, JTUOO
rpadudecku. 3aTeM, yTOUHUTH JIOKAJTN30BAHHBIM KOPEHb YPaBHEHUS C HEKOTOPOH TOUHOCTBIO €.

JIns yrouHeHHsI KOpHeil HenmHeiHoro ypaBHeHuss B Mathcad moxHO wHcCHONB30BaTh
BCTPOEHHYIO (YHKIMIO FOOt, KOTOpasi B 3aBUCUMOCTH OT THIIA 3aJa4yd, MOKET BKJIIOYaTh JHOO
J1Ba, IN0OO YETHIPE apryMEHTA U, COOTBETCTBEHHO, pa0OTAaET HECKOJIBKO IIO-Pa3HOMY:

- root(f (X0 ) XO), rjae f(XO) - 3HAuCHHUE JICBOW 4acTW ypaBHeHHs B Touke X, (X, -
HavyaJIbHOE MPUOIMIKEHUE KOPHS);

- root(f(x0 ). %,,a,b), Tie @, b — rpaHuIBI HHTEPBaNA, BHYTPH KOTOPOTO MPOMCXOIMT TIO-
UCK KODHSI.

Jlnist OThICKaHMS KOPHEH HeIMHEHHOTo ypaBHeHUs B Excel MOXHO Takxke, KaKk U B cllydyae
C TIOJIMHOMOM BocCIIONb30BaThes pynkuueit «I[logbop mapamerpay.

3amanue 3. PaccMOTpUM alropuT™M aBTOMATH3aIlMU MMOUCKA KOPHEW CHUCTEMBbI HEIMHEM-

HbIX ypaBHeHuii B Mathcad.
Ecim cucrema HENMHEWHBIX YPABHEHUW, HAIPUMEpP, COACPKHUT JBa YPaBHEHUS:

f,(x,y)=0 y=¥(xy)

TO UX HaAO 3alucarb B BUJC: , 3aTCM pCAJIM30BaTh PCHICHUC B JIBa
fZ(X! y):O1 y= yZ(X’ y)

JTamna: MepBblii - rpaguvecku OTAETUTh KOopHU. Mcmonb3ysa rpaduk, BEIOMpAIOTCS HadajibHbIC

3HaueHuss X=X, Y:=1Y,. Bropoii — yrouHuTh pelIeHue ¢ yKa3aHHONH TOYHOCTHIO C ITOMOLIbIO

6moka perrenuii Given-Find. J1is sToro 3agaroTcs HayanbHble 3HaueHus X =X,, Y=Y, . [Tocre

y=Yy,(xy)

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

crBa = (Haxkatb Ctrl u 3Hak paBeHcTBa). Bo3Bars Gynkimo Find(X,y).
Jlis oThICKaHMsI KOpPHEH CUCTEMbl HEIMHEWHBbIX ypaBHeHUU B Excel MokHO BoCmoOib30-
BaThcsl pyHKIMen «l[loMck pemeHuit» Ui Kak B Cilydyae ¢ PEelIeHHeM OJHOTI0 YpaBHEHHS C MO-

y=Yi(xy)
y=Y,(xy)

ciyxeOHoro cinoBa Given 3amucaTth ypaBHEHHUS

morpto «[logdopa mapamerpay», B 3TOM ciydae HEOOXOIUMO CUCTEMY CBECTH K

OJTHOMY YpaBHEHHIO yl(x, y)— Y, (X, y) =0.

3amanue 4. Jyig Toro 4To0bI HcclieqoBaTh QYHKIIMIO HEOOXOAUMO:

— ompenenute GyHKLIHUIO U IOCTPOUTE ee TpaduK;

— HaWTH TOYKY IepecedeHus ¢ ocbio opanHar, BerauciauB Y(0). Haiitu Touky nepecede-
HUS ¢ 0Chio abcmucc, pemuB ypaBuenue Y(X)=0 (uepe3 merto Cumeonuxa GpyHkuuto Solve 6
Mathcad, ¢ Excel uepesz noobop napamempa),

— HaWTH TOYKH pa3pbiBa PyHKIIUK. BBIYUCIUTE OJJHOCTOPOHHHE TIPE/ICIbI;



— 3amucaTh ypaBHEHMS BEPTHKATBHBIX aCHMIITOT: X = @ — BepTUKAIbHAs acHMIITOTA,
ecnu cymiecTByIoT mpeneist:  lim y(x)= oo, lim y(x)= +oo. [loctponts acummrory Ha rpadu-
x—a+0 x—a—-0

Ke QyHKIui;
— 3amucarh ypaBHEHUE HAKIOHHOW acCUMNTOTHL: Y = KX+ b — HaknoHHas acummnrToTa, ec-

JIM CYHIECTBYIOT IIPEAEbL: Kk = lim M b= lim [y(x)—kx]. M306pa3uts acumnToTs! Ha rpaduke
X X—>Foo

X—>too
GyHKIUY;

— 3amucaTh YpaBHEHHs TOPU3OHTAJBHBIX acMMOTOT Y=b. 1300pa3uth acHMNTOTHI Ha
rpaduke;

— HaliTU HYJIU IPOU3BOJHOM, pemiuB ypaBHeHHE Y'(X) = 0. Briuuciute u 3anucarb Ko-
OpAMHATBHl TOYEK HIKCTpEMyMa, yKa3aTb UX THI (MakcumMyM, MUHUMYM). [loctpouTh rpaduk
MIPOU3BOIHO;

— HaUTH HYJIU BTOPOH IIPOU3BOIHOMN, PEIIMB YPAaBHEHHE y"(x) =0. Beruucaurs u 3anu-
caTh KOOpAMHATHI TOYEK nepernda. Onucars MHTEPBAJIbl BBIYKIOCTH U BorHyTocTH. [locTpouts
rpaduK BTOPOW POU3BOTHOM;

10 Onucanne MaTepuaJbHO-TEXHHYECKOT0 ofecrevyeHnsl, He0OX0AUMOro JJIs
ocyuiecTBJIeHHs 00Pa30BaTEeIbHOIO NPOLECcCa MO JUCHHUILIMHE (MOAYJII0)

10.1 YueoGHo-1200paTopHOe 000py/i0BaHHE
OtcytcTByeT

10.2 Texunuyeckue v 3J1eKTPOHHbIE CPeCTBA 00yYeHH
OtcytcTByeT

CamocrosiTesibHas padora.

[TomernieHust 1y1si cCaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «IHTepHeT» U JOCTYNOM K SJIEKTPOHHOM HH(POPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KOMIIBIOTEpHBIE KiIacchl (aya.  kopmyc Ne ).

11 Unble cBeaeHus

MeToanuyecKue PEKOMEHAAIUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO-
CTSAMHU 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIrMMM OOy4yarolIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBUS 7S TOJIydeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-Tieqarorndeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTIOTHIECKUMHU
0COOEHHOCTAMH O0YYarOMIMXCsl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOXKHOCTSMU 3710pPO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENOAABaHNS ThIOTOPAMHU, IICHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAanussMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIOJIaraeTcs UCIOIb30BaTh COIMATbHO-aKTHUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMu C LENbI0 OKa3a-
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HUS TTIOMOIIM B YCTAHOBJICHUH TOJHOIICHHBIX MEXIMYHOCTHBIX OTHOIIECHHUH C IPYTUMH CTYICH-
TaMH, CO3JJaHUU KOM(pOPTHOTO NCUXOJIOTMYECKOT0 KIMMara B cTyeHueckoil rpynne. [Togbop u
pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepuala B pas-
JUYHBIX (hopMax: ayquadbHOW, BHU3YaJIbHOM, C HCIOJIB30BAHUEM CIELHAJIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuminHsl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BAaHUEM CPENCTB
00y4yeHHs OOILIET0 M CIEHUAIBHOTO Ha3HAYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHUUYECKOE 00eCrieueHHe MpeyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puit k Hyxaam nun ¢ OB3.

dopma npoBeeHUs aTTeCTaluU Js CTYJCHTOB-UHBAJIUIOB YCTAHABIUBACTCSA C YUETOM
WHAUBUIYAIBHBIX TICUX0pu3ndecKkux ocodenHocreit. st ctynentoB ¢ OB3 mpenycmarpuBaet-
cs1 1ocTymnHas popma MpeloCTaBIeHUs 3a1aHUH OLIECHOUHBIX CPE/ICTB, & UMEHHO:

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

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEIMUYSHHBIM MIPU(TOM U KOHTPACTHO-
CTbIO (IUIs1 JIUL] C HAPYILIEHUSMH CIIyXa, pe4H, 3pEHNUs);

* 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 MpeaycMaTpUBACTCS JOCTyMHAs (opMa mpeaocTas-
JIEHHs OTBETOB HA 3a/1aHUs, @ UMEHHO:

- IMCBMEHHO Ha OyMare uiau HabOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUIL] C HAPYLICHU -
MU CIlyXa, peuHn);

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

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMA 3PEHHUS, OMTOPHO-ABUTATEILHOTO alIapara).

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

CpeacTrBa aBTOMaTU3HPOBAHHBIX BbIYUCIEHUI

Hanpanenune noaroToBku

18.03.01 Xumuueckas mexnono2us

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

Texuonoecuu nepepa6om7<u NOJIE3HbBIX UCKONAEMDbIX U
U36J1€4E€HUA c)paeoueHHblx memailios

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenkou

Kadgpeopa IIMHU - IIpuxnaonas 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 HaumenoBanue
KOMIIETEHIINU

Nuaukatopel 1OCTHXKEHUS

Oo6menpodeccnoHanbHbIC

OIIK-2. CmnocobeH wuc-
MOJIb30BaTh MaTeMaTuye-
ckue, ¢usznyeckue, ¢Gu-
3UKO-XMMHYECKHE,  XH-
MHYECKHE METOABI IS
pemeHus 3amad mpodec-
CHUOHAJILHON JesITeIbHO-
CcTH

OIIK-2.1 3naer maremaruueckue, puzndeckue, Gu3uko-
XUMHUYECKHE, XMMUUECKHUE METOIbI I pellleHus 3aaa4 npodeccu-
OHAJILHOM JEATEIIbHOCTH

OIIK-2.2 YmeeT pemats 3a1a4u TpoPeCCHOHAIBHON e TETbHOCTH
IIPY TIOMOIIY MaTEMAaTUYECKHX, (PU3MUECKUX, PUUKO-
XUMHUYECKHUX, XUMUYECKUX METO/IOB

OIIK-2.3 Biajeetr HaBbIKaMU BBITIOJIHEHHS] MAaTEMaTHUYECKUX pac-
4eTOB, GPU3NYECKUX, (PU3UKO-XUMUIECKHIX, XUMUYECKUX IKCIIEPH-
MEHTOB ]ISl pEIICHUS 3a/1a4 MPOPECCHOHATBHON JICITeTbHOCTH

Tabmuna 2 — [Macniopt G oH/1a OIICHOYHBIX CPEJICTB

Kountposmpyemsie ®opmupyemas | HammenoBanue
pa3aeJbl (TeMbl) KOMIIeTeHIUsA OLIEHOYHOI 0 IMoka3aTenu oueHKHU
AUCHMILINHBI cpeAcTBa

Paznen 1 I[pocreiimue OIIK-2 PI'P 3HaeT COBPEMEHHBIE CPEe/I-

BBIYHCIICHUS U Ollepaluy, CTBa aBTOMAaTU3UPOBAHHBIX
BBIYHCIICHUM U YMEET BbI-
HOJIHSATH BBIUMCIIEHUS U IIPO-
CTEHUILINE ONEpPALNU B CPEAE
MathCad u Excel.

Paznen 2 3anaun nunei- OIIK-2 PI'P 3HaeT OCHOBHBIE 33/1a4l U

HOM ayreOpbl U aHAJIUTH- METO/1bl IMHEWHOW anreOpbl

YECKOM reOMEeTpUHn Y JIMHENHON TeOMEeTpUH U
YMEET pelaTh Ux B Cpejie
MathCad u Excel.

Paznen 3 3agaun marema- OIIK-2 PI'P 3HaeT OCHOBHLIE 3aJaYH Ma-

TAYECKOTO aHan3a TEMAaTUYECKOT0 aHaIu3a 1
YMEET pelaTh Ux B Cpejie
MathCad u Excel.
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2 MeTtoanueckne MaTepHAaJibl, ONpe/IeAoIHe MPOLeAyPhl 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 JICATEIHHOCTH, MPEACTABICHBI B BUJE TEXHOJIOTHYECKON KapThl JUCIIH-
TIMHBI (Tabsmmna 3).

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

Kpurepun
OlLlCHUBAHUS

1 cemectp

Ilpomesrcymounas ammecmavusn ¢ hopme 3auem c oyeHKou
PI'P 3a4eTHas 50 6ammoB 50 GaIoB - CTYACHT MPABWIBHO BBITIOJ-
Hezens Hui 3aaanue. [lokazan oTnnyHbIe Biajie-
HUS HABBIKAMH ITPUMEHEHHS ITOTyYSHHBIX
3HAaHUH U yMEHUH MPH peleHn: 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 NTOJYYEHHBIX 3HAaHUM U YMEHUU IIpU
pemeHnn mpoheCCHOHATBHBIX 3a/1a4 B
pamMKax yCBOEHHOTO yueOHOro MaTepHa-
na. OTBeTUs Ha OOJBIIMHCTBO AOTOJIHU-
TEJILHBIX BOIIPOCOB Ha 3alIHTE.
30 6amioB - CTYACHT BBIMIOIHIII 3aJaHUE
C CYILIECTBEHHBIMHU HETOYHOCTAMU. [Ioka-
3aJ1 y/IOBJIETBOPUTEIHLHOE BIIAJICHHE
HaBBIKAMU TIPUMEHEHUS TIOTYIEHHBIX
3HaHUI U yMEHUH NpH peleHny npodec-
CHOHAJIBHBIX 33/1a4 B PAMKaX YCBOEHHOI'O
yueOHoro marepuaina. [Ipu orBerax Ha
JOTIOJTHUTEIHHBIE BOIIPOCHI HA 3aIIATE
OBbUIO JIOMYIIEHO MHOT'O HETOUYHOCTEH.
HNTOI'O: - 50 6amnoB -
Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JMCHUIIMHE:
0 — 64 % oOT MakCHMaJabHO BO3MOXXHOW CYMMBI OQNIOB — «HEYIOBJICTBOPUTEIHLHOY
(HEZIOCTAaTOYHBIN YPOBEHB ISl IPOMEXYTOYHOH aTTECTAllNH 110 TUCIUILINHE);
65 — 74 % oOT MakCHUMaJbHO BO3MOYKHOW CYMMBI OaJIOB — «yIOBJIETBOPUTEIHLHO»
(OporoBbIi (MUHUMATBHBIN) YPOBEHb);
75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJUIOB — «XOPOLIO» (CPeIHUN YPOBEHb);
85 — 100 % oT MakcHMaJbHO BO3MOYKHOW CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKHN (MaKCH-
MaJbHBIN) YPOBEHB)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABBIKOB U (MJIM) ONBITA JeATEJbHOCTH, XapaKTepH-
3youme npouecc popMupoBaHHUs KOMIIETEHIIMH B X0/1e 0CBOeHHs 00pa30Ba-

TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH

PACYHETHO-TPA®UYECKASA PABOTA (PI'P)

3ananue 1. Haiitu Bce KopHM ypaBHEeHHs (IIOJIMHOMA 3-€ii CTEIICHH).

BapuaHT ypaBHEHUE BapuaHT ypaBHEHUE
1 X +3x2—3x—14=0 2 X3 +6x2—-9x—14=0
3 x> —19x—30=0 4 XX+ x*—12x=0
5 x*+3x —x?—-4x-3=0 6 2x3 —3x?-12x+8=0
7 3x®+10x* +2x-3=0 8 X3 —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 2x3 +9x° —6=0 14 X3 +3x%2—24x+1=0
15 x}—4x*+2=0 16 2x3 —3x? —12x+1=0
17 x> —12x+10=0 18 x> —3x* —24x+8=0
19 X3 +0.4x* +0.6x-1.6=0 20 x*—0.2x*+0.5x+1.4=0

3amanue 2. PemuTh HeMMHEHOE ypaBHEHHE ¢ TOUHOCTHIO 10 0,0001.

Kopnuu ornenuts rpadudecku.
BapHaHT YpaBHEHHE BapHaHT YpaBHEHHE

1 tg(0,5x +0,2) = x* 2 x+1g(x) =0.5

3 X2 +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 (1,05x) — 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. Pemuth cucteMy HEMHEWHBIX ypaBHEHUH ¢ TouHOCTHIO 10 0,0001.

KopHu otaenuts rpaguyuecku.
BAPUAHT | CUCTEMA YpPaBHEHUU BAPHUAHT CHUCTEMA YpaBHEHUN
1 sin(x) +2y =2; 2 cos(x)+y=15;
{cos(y—1)+x=0,7. {Zx—sin(y—O,S):l.
3 sin(x+0,5)-y=-1, 4 cos(x+0,5)+y=048;
{cos(y—Z)—x:O. {sin(y)—Zx:l,G.
S5 sin(x—-1)=13-y; 6 2y —cos(x+1) =0;
{x-sin(y+l):0,8. {x+sin y =-0,4.
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BapHaHT | CUCTEMa ypaBHEHMI BApUAHT CHCTEMa YpaBHECHMI

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+)-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—l)+y:07 {Zy sin(x-0,5) =1.

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) =
{y sin(x+1)=0,8. {y+sm(x) =-0, 4

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

3amanue 4. Pemuth cucTEMy JIMHEHHBIX anreOpandyeckux ypaBHeHHd AX =D, moObiM
M3YYEHHBIM MaTPUYHBIM METO/IOM. BEITIOJIHUTH POBEPKY:

2% +3X, +11%, =7 2%, +5X, +4x, =20 X, +4%, +%x,=-1
1)1 X +X,+5%X; =3 2) 3 X +3X,+2%;, =11 3) 13X +5X, +3X, =1
2% + X, +3%; =-1 2%, +10x, +9x, =40 6%, +8X, + X, =3
7% +9X, +4x%, =0 6x, +5%, —2%x, =4 2% —6X,+3%x; =-1
4) ¢ 2% —2X, + X, =5 5) 3 9X —X, +4%x; =13 6) 4 7% +2X, —15%, =-32
S5X, +6X, +3%; =1 3%, +4x, +2X%, =1 X, —4X, +9%; =5
2%, + X, +4X, =5 2%, +11x, —=5X, =2 X, —6X, —4X, =6
7) 4 X +3X, —6%X;=2 8) 12X +3X, +2X%; =3 9) {—X —6X,—4x; =2
3%, —2X, +2X%, =9 X, +3X, +4X, = -3 3% +9X, +2X, =6
2%, +11x, —=5X, =2 2%, + X, +4X, =5 2% —6X,+3x; =-1
10) 12% +3X, +2X; =-3  11) | X, +3X, —6X; =2 12) 3 7% +2X, —15%;, = -32
X, +3X, +4X, = -3 3% —2X, +2X%, =9 X, —4X, +9%; =5
6x, +5%, — 2%, =4 7% +9%X, +4%, =0 X +4%, +%x,=-1
13) § 9%, —X, +4x, =13 14) 1 2%, —2X, +%X; =5 15) 43X, +5x%, +3x; =-1
3X, +4X, +2X%, =1 5x +6x,+3x; =1 6%, +8X, + X, =-3
2%, +5X, +4x, =20 2% +3X, +11%, =7 2X +2X, =%, =5
16) 3 X +3X,+2X, =11  17) 7 X +X,+5%X; =3 18) 4 4X +3X, —X, =8
2%, +10x, +9x, = 40 2X + X, +3%; =-1 8x, +5x, —3x, =16
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7% +9%X, +4%, =0 2X +2X, — %X, =5
19) < 2X, —2X, +X; =5 20) ¢ 4X +3X,—X, =8
5X +6x,+3x;, =1 8x, +5x, —3x, =16

3ananue 5. MccnenoBarh PyHKIHIO: TOCTPOUTH Tpaduk QyHKIUU Y = f(x), HaWTU TOYKHU pas-
pBIBa, TOUKU HKCTPEMYMa, TOUKH Meperuda, onpeaeaTuTh YpaBHEHUS aCUMIITOT.

Ve szs—l A= xl/;TZ); 9= |r(1i2_—x>)<)

~ X

2
b ey
wy-fh oy
13) y = X43x_21 14) y = (“XX_‘Zl)E 15) y = ;;:)
16) y = (i; 32 17) y = ((Xti))j 18) y= In(x2 +4)
19) y = (x2 +1p" 20) y =1In i_;‘ 21) y = 'n)((x++33)
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JIuer perucrpauum udmenenu k PITL

KoanuectBo Iloamuce
Howmep nmpoTtokona 3acenanws kKadeapsl,
JaTa YTBEPXKIECHUS U3MEHEHUS ¢Tpatui paspaboTnka
YIBEP U3MEHECHUS PII/]

Bocnurarensnas pabota 00ydarommxcsi.
OcnoBanue: ®eaepanbusiii 3akoH ot 31.07.2020
Ne 304-®3 "O BHECEHUH U3MEHEHUI B
®denepanbHblil 3ak0H "O0 00pa3oBaHUHM B
Poccuiickoit deneparuun' no Bompocam
BOCITUTaHUS 00y4aromuxcs'"

[TpakTHdeckas MOArOTOBKA O0YYarOIIHXCSI.
OcnoBanue: Ilpuka3z MuHucTEpCTBa HAYKH U
BEICIIEro oOpa3oBanus Poccuiickoit denepanuu,
MunuctepcTBa npocenieHus Poccuiickoit depe-
parmu ot 05.08.2020 1. Ne 885/390 "O npaktuye-
CKOM MOoAroToBke o0yyaronmxcs"

Axrtyanuzanus  pasgenoB  PIIJI x  HOBomy
2021/2022 yuebuomy roay. OcHoBanue: IIporo-
KoJI 3aceianusi kagenpsl Ne ot
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