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1 O01Me moJ1oKeHus

Pabouas mporpamma aucturuiiabl «CpeacTBa aBTOMATU3MPOBAHHBIX BBIYUCICHHI» CO-
CTaBJICHAa B COOTBETCTBHHU C TpeOOBaHUSAMHU (eepalbHOr0 TOCyIapCTBEHHOIO 00pa3oBaTeIbHO-
ro CTaHjapra, YTBEp)KICHHOrO0 NpHKa3oM MuHHUCTepcTBa oOpa3oBaHMs W Hayku Poccuiickoi
Oenepanmu Ne 143 ot 28.02.2018, u ocHOBHOH mpodeccHoHaIbHON 00pa30BaTEIBbHOM IPO-
rpaMMbl TOArOTOBKH «TersioBbie anekTpuueckue cranuum» no HampasineHuro 13.03.01 - Teruto-
SHEPreTHKa U TEIUIOTEXHUKA.

3amaun W3yuuth BO3MOXHOCTH MartemaTtuueckoro makera MathCAD mis aBromaru-
ANCHHILINHEI 3UPOBAHHbBIX BHIYMCIICHUN
OcHOBHEBIE 1. TIlpocreiiue BbIYUCICHUS U ONIEPALIUH;

pasienst/ TeMbl | 2. Bapaqu IMHEHHOI anreOpsl U aHATUTHYECKON Te€OMETPHH;
AUCHHTUTAHBI 3. 3ajaynm MaTeMaTH4ECKOro aHAIKM3A.

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C INIAHNPYEeMbIMH Pe3yJ1bTATAMM 00pa30BaTeIbHOIl MPOrpaMMBbl

Hpouecc HU3YyUYCHUA JUCHUIIIIMHBI <<CpeIICTBa ABTOMATHU3UPOBAHHBIX BBEIYUCIICHUN )
HampaBlieH Ha (OpMHUpPOBAHUE CIENyIOIMUX KomieTeHIil B coorBerctBun ¢ ®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

Koa v HaumeHnoBaHue Nuaukatopel AOCTUXEHUS
KOMIIETEHIINU

Ob6menpodeccuonanbHble

OIIK-1. Cnocoben ocymiect- | OIIK-1.1. 3HaeT cnocoObl moucka, o0pabOTKU U aHaIM3a UH-
JSITh TIOUCK, 00paboOTKy M aHa- | pOpMaIluH ¢ UCTIOIH30BaHUEM WH(OPMAIIMOHHBIX, KOMITHIO-
au3 MHQGOPMAIMK W3 pa3iiny- | TEPHBIX U CETEBBIX TEXHOJIOTUH

HBIX MCTOYHMKOB U mpencrtas- | OIIK-1.2. Ymeer npumeHsTh HHpOpMALIMOHHBIE, KOMIIBIO-
JATH ee B TpeOyeMoM (opMmaTe | TEpHbIE U CETEBbIE TEXHOJIOTUH JUIsl TOUCKA, 00pabOTKH U

C HCIOJNBb30BaHUEM HHGOpMa- | aHaIKM3a HH(OpPMAIUH, TIPEICTaBIIeHUs ee B TpebyemoM dop-
IIUOHHBIX, KOMIIBIOTEPHBIX W | MaTe

CETEBBIX TEXHOJIOTUI OIIK-1.3. BiageeT HaBbIKaMU UCIOJIb30BaHUsI HHPOpMAIU-
OHHBIX, KOMIIBIOTEPHBIX U CETEBbIX TEXHOJIOIMI JJIs TIOUCKA,
00paboTKH M aHaIu3a UHPOPMAIUH.




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

Jucuumnnaa «CpelncTBa aBTOMAaTU3MPOBAHHBIX BBIYHMCICHHI» M3ydaercs Ha 1 Kyp-
ce(ax) B 1 cemectpe(ax).

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

3HaHUs, YMEHUSI U HaBBIKH, CHOPMUPOBAHHBIC TIPU M3YYCHHUH JUCHUILTHHBI « CpeacTBa
ABTOMATHU3MPOBAHHBIX BBIYMCICHHUI», OYIyT BOCTPEOOBAHBI MPU MOATOTOBKE K MpOIEIype 3a-
HIUTHI U 3AIIUTE BBITYCKHOW KBaTU(PHUKAIIMOHHON paboTHI.

[IpakTyeckass MOATOTOBKA OPraHU3yeTCsl IYTEM BBIIIOJHEHUs J1a0OpaTOpHBIX pPadorT,
BBITIOJTHEHUS pacYEéTHO-TpaPUIecKoi paboTHI.

JuctmiumHa «CpeacTBa aBTOMAaTH3MPOBAHHBIX BBIYHCICHHUI» B paMKaxX BOCIUTATEIb-
HOW paboThl HampapiieHa Ha (GOPMUPOBAHUE y OOYYAIOIIMXCS YMEHHUS CAMOCTOSITEIIBHO MBIC-
JIMTh, pa3BUBAET MPO(eCcCHOHAIBHBIC YMEHHUS.

4 O0beM IMCHHUIIMHBI (MOAYJISI) B 3a4eTHBIX eIMHUIIAX C YKA3aHHEeM KOJIHYeCcTBa
aKa/JleMU4YeCKHUX 4acOB, BbIIeJIeHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenojgasaresemM (110 BUAaM Y4eOHbIX 3aHAAITHIT) M HA CAMOCTOATEJIbHYI0 padoTy
00y4ar I XCs

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

JIEHO B Tadymue 2.

Tabnuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BHJIaM y4eOHBIX 3aHATHIMA

Bcero akagemu-

O0beM TUCHUTIIIHHBI
YeCKUX 4aCoB

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 108

KonTakTHas aynuropHasi pa6oTa 00y4alIuxcs ¢ nmpenoaaBaresiem (1o

N 10
BH/JIaM Y4eOHBIX 3aHATHIi), BCETr0

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHATHSI, Ipeay-
cMaTpHBaroIlKe NPEUMYIIECTBEHHYIO Nepeady yuyeOHoli HHpOopMaLuy 1e- 4
JarOrMYeCKUMHU paOOTHUKAMM)

3aHSITHSI CEMHUHAPCKOI0 TUMNA (CEMUHAPBI, TPAKTHUECKUE 3aHATHUS, TIPAK-
THUKYMBI, JIJAOOPATOpPHBIE padOTHI, KOJUIOKBUYMbI U UHBIC aHAJIOTHYHbIE 3a- 6
HSATHS)

CamocrosiTeibHAsA padoTa 00y4alOIIMXCsl M KOHTAKTHasA padoTa, BKIIO-
qarolasi rpyNnIoBble KOHCYJIbTAIlMH, HHIUBUAYAIBbHYIO paboTy 00ydaro-
muXcA € ImpernoaaBaTCIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJ'H)TaHI/II/I);
B3aMMO/IEIICTBHE B 3JIEKTPOHHOIN HH(OPMAIIMOHHO-00pa3oBaTeIbHOM cpesie
By3a
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5 Conep:kaHue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3/ejiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMUYeCKHX YacoB M BH/I0B
y4eOHoii padoThI

Tabnuna 3 — CtpykTypa U coepkaHue JUCIUILTUHBI (MOTyJIs)

Buzpsl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSI-
TENBHYIO paboTy 00y4aIOUINXCS U TPYA0EM-
KOCTh (B Yacax)

KonTakTtHas paborta

HaumenoBanue pa3fennoB, TeM U COJAEpKaHUE IpernoiaBaTessi ¢ 00yJaronMMHUCS
Marepuaia Jlekumu | Cemunap- | JlaGopa-
CKHe TOpPHBIE CPC
(mpakTu- | 3aHATHS
YEeCcKue
3aHATHUSA)
Pazgen 1
Ilpocmeiiumue épluucienusn u onepayuu;
Tema 1 IIpocreiilue BHIYUCIEHUS U ONIEpaLUU 1 1 10

B CpCAC aBTOMATU3UPOBAHHBIX BBIUUCIICHUH
MathCAD u Excel.

Pasznea 2 3aoauu nuneiinoit anzeopol u ana-
JUMUYECKOU 2e0MempPUU;

Tema 2 JlelicTBuUs ¢ MaTpUIIAMU;

Tema 3 Penienue ypaBHEHUN U CUCTEM HEJU-
HEWHBIX YpaBHEHUN;

Tema 4 KpuBsie Ha MJIOCKOCTH;

Pa3zgen 3

3aoauu mamemamuueckozo ananuza;

Tema S UnrerpupoBanue u nuddepeHpona-
HUe QYHKIUH, mpeneisl QyHKIU; 9 3 54
Tema 6 ccnenoBanue GyHKIUN U TOCTPOEHHE
rpadukos;

Tema 7 UuciioBble OCIE0BATEIBHOCTH U PABI
byHKIINI;

UToro
10 JMCHUIINHE

6 BHeayauTopHasi caMOCTOSITeIbHAsI PA00Ta 00YYAIOLIUXCS MO TUCIUIIJIHHE
(Moxysi0)

[Ipn nmnaHUpOBAHHHM CAMOCTOSTENHLHON PabOTHI CTYIEHTY PEKOMEHIYETCs PYKOBOJ-
CTBOBAThCS CIICNYIOIMIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENIbHYIO padoTy (Tabmuna 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacJICHUC 9aCOB HA CaMOCTOATCIIbHYIO pa60Ty

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanuecTBo yacoB
W3y4yeHue TeopeTuyecKux pa3zesioB JUCHUTIINHBI 20
IToaroToBKa K 3aHATUSM CEMHHAPCKOTO THUIIA 20
[ToaroToBka u opopmieHue PI'P 94
94




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

@OHJI OLIEHOYHBIX CPEJCTB JUIsl MPOBEIEHUSI TEKYIIEro KOHTPOJIA YCIEBAEMOCTH U MpPO-
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-MeTOAUYeckOoe M HHPOPMAINMOHHOEe o0ecriedyeHHe THCHHUIIMHBI
(MomyJist)

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 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, tosHbIii.

3 Excel 2010 na npumepax: Ilpaktuueckoe mocobue / BacumpeB 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 TenbMman, B.S1 Pemenne maremarndeckux 3anad cpeacrBamu Excel: IIpaktukym, 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. Marematuueckuii ananu3. 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., nepepad. u nom. Mocksa: [Ipocrekt: N3n-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 CHUIIIMHBI
Omcymcemeyiom

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

1 DnextponHo-6nbmmoTeunas cuctema ZNANIUM.COM. JloroBop 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
MPeIOCTaBJICHUE JIOCTyla K 3JIEKTPOHHO-OmOmuoreyHor cucteme IPRbooks HMK3 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 HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX IJISI OCBOEHUS AU CHUIJINHBI (MOYJIf1)

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 Jlunensnonnsiii ceptudukar Ne 47019898 ot 11.06.2010

9 Opranu3auMoOHHO-TIeJaAroruyecKue ycaoBus

Opranuzanus o6pa3oBaTeIbHOIO MPOLECCca 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 JUCUUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIONMIET0 00yUeHHs, KOTOPBIA 0CBOOOXKAaeT oOyyJarore-
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 TEXHOJOTHH. TpaauiuoH-
Hble 00pa3oBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIUSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHSAMH. VIHHOBaIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU UCIIONB3YIOTCS B BUJE LLIUPO-
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 KypcC MpeanoaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

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

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIMi 00beM MHpoOpManuu U obecreuynBaTh
Oosee riry0oKoe MOHMMaHHE Y4eOHBIX BOIIPOCOB MPHU 3HAUMUTEIHHO MEHbIIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyeTrcsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYeHHE MaTepHaa.

9.3 3aHATHA CEMUHAPCKOIO THIIA

CemuHapcKue 3aHATHS MPEICTABISIOT COOOH JeTanu3alnio JEKIMOHHOTO TEOPETUYECKO-
ro MaTepuasa, MPOBOIATCS B LIEAX 3aKPEIIEHUs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3JIeIbl.

OcHoBHO# (opMOIi POBECHHUS CEMHUHAPOB SBISIETCS 00CYXkIeHHe Hauboee npodsem-
HBIX M CJIO’KHBIX BONPOCOB IO OTAEIBHBIM TE€MaM, a TakXe pa30op MPHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mpenojaBareist BXOJAT: OKa3aHHE METOAWYECKOH Io-
MOIIM ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLIEHUBAETCS IO CIEAYIOLUIUM KPUTEPUIM:
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http://www.mathcad.com/library/
http://window.edu.ru/

- OTBETHI Ha BOIIPOCHI, IIPEAJIaracMble IPENoAaBaTeseM;

* y4aCTHE B IUCKYCCHSIX;

* BBIITOJIHEHUE TIPOCKTHBIX U UHBIX 3aJaHUN;

* ACCUCTHPOBAHUE NIPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBet foKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPIKATh
CCBUIKU Ha UCTOYHUKHU.

Jloknaznsl ¥ ONIIOHMPOBAHHUE JTOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAICHUS TEOPETUYECKUM
MaTEepUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOIOCTh PACCYKIECHUM.

OneHuBaHUE 3a/1aHUM, BBIIIOJIHEHHBIX HAa CEMUHApCKOM 3aHSATHUHU, BXOAUT B HAKOIUICH-

HYIO OIICHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00y4alOUIUXCS M0 JUCHUIINHE (MOAYJII0)

CamocTrosTrenbHas paboTa CTYIEHTOB — 3TO IMPOLIECC AKTHUBHOTO, IIeJIEHAIPABICHHOTO
nproOpeTeHs CTyIEHTOM HOBBIX 3HAaHHUH, YMEHUI 0e3 HEeMOCPEICTBEHHOTO Y4acTHsl Mpernoa-
BaTeJsl, XapaKTEpU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, Y(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00YUJarOMIerocs.

[{enu caMOCTOSTENIbHOM pabOTHI:

* CUCTeMaTH3alysl U 3aKPeIUICHUE MOIYYEHHbIX TEOPETUUECKUX 3HAHUN U IPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOJeHne U paciiupeHne TEOPETUIECKIX 3HAHUH;

- (hopMHpoOBaHHE YMEHUHN HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JTOKYMEHTAIIHIO,
CHELHAJIbHYIO JINTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIIOCOOHOCTEH, aKTUBHOCTU CTY/I€HTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHKE CAMOCTOSITEIILHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliy;

* pa3BUTHUE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTrosTenbHas paboTa MOXKET OCYLIECTBISATHCS MHIUBUYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I11€JIM, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMaTHKU.

TexHonorust opraHu3ali cCaMOCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MHUCbMEHHOM, YCTHON WIIM CMELIaHHOM (opme.

CTyneHThl JOJKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEACTBY 3aKpeIJIeHUs U Pa3BUTHUS TEOPETUUYECKUX 3HAHMM, BIpAOOTKE €MHCTBA B3IJIAJI0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUSI ONPEIEIICHHBIX HABBIKOB M MCIOIb30BaHUS Ipodec-
CHOHAJILHOW JIMTEPATYPBHI.

9.5 MeTroanueckue yKa3aHus JJIA 00y4alOUIMXCs 110 OCBOEHUIO TN CIUTITHHBI

[Tpy m3yyeHMM AMCUUIUIMHBI OOYYarOIMMCS ILIeJIeCOO00pa3HO BBINOJIHATH CIEIYIOIIHNE
PEKOMEHIaluu:

1. U3yuenne yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCH CUCTEMaTHUYECKH.

2. [Tocne u3yyeHus: Kakoro-inbo paszzena Mo y4eOHHUKY WIIM KOHCIEKTHBIM MaTepuanam
PEKOMEH/IyeTCsl 110 MaMSATH BOCIIPOM3BECTH OCHOBHBIC TEPMUHBI, OTIPEIEIEHUS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHMMAaHUE CIIeAYeT YAEIUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 HHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITEIBHO, 3a/1a€TC Ha JIEKLIUAX MpPero-
naBatenieM. MM ke aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPUOINUECKON
HaY4HOI uTeparype) Ui 6osee AeTalbHOrO MOHUMAaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIIUU.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONPE/IENeHUs U (PaKThI;
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* IOBTOPUTDH SaKOHCHeKTI/IPOBaHHBIﬁ Ha JICKOIMOHHOM 3aHATUH MaTCpual U JOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOW TEME JIUTEPATyPhI;

* UIB3YYUTb PCKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABJIATH TC3UCHI, aAHHOTAIUU U KOHCIICKTLL
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIIMMOJIHATE 3a/laHUA, aHAJIOTMYHBIC TPCJIaraCMbIM Ha 3aHATHAX,

* UCIOJIb30BAaTh AJI CAMOIIPOBEPKH MaTepHalbl (POHAA OIEHOYHBIX CPEACTB.

Memoouueckue ykazanus no evinonnenuio PI'P

3ananusi B PI'P 10KHBI OBITH BBITOJIHEHBI C TIOMOIIBIO U3Y4aeMBIX MTPOTPAMMHBIX CPEJI:
Mathcad. Pesynbrar paboThl 10/DKEH ObITh OQOPMIIEH COTMIAaCHO PL 013-2016 «TEKCTOBBIE CTY-
nenuyeckue padotsl. [IpaBuna opopmiieHUS.

3amanue 1. nst Toro 4roObl HaiTH KOpeHb ypaBHeHus Buaa f(x) = 0 HeoOXxommmo
HAWTH Takoe Yucio &, TMpU MOJCTAHOBKE KOTOPOro B ypaBHeHHE f (&) MOIYyYHM TOXIECTBO
f(€) = 0. Yucno & maspiBacTcs KopHeM wid HysneM ypaBHenus f(x) = 0. Eciu ypaBHeHue 3a-

-1 o
JIaHo B (opme MmojamHOMa: aan +<’:1n_1Xn +..+aX+a, =0, TO I OTBICKAaHUA KOPHEH IIOJIU-

Homa B Mathcad ucronb3yercs dynkuus polyroots(v), rae V — BeKTOp-CTONOCI, COAepIKaIIuii
kodurmeHTsl mosmHoma. Koaddumnuments noammHOMa MOXHO HalWTH C TIOMOIIBIO KOMAaHJIbI
«coeffsy Ha manenu HUHCTPYMEHTOB «CHMBOJIBHBICY.

3ananue 2. Jlns pemeHus: HeMMHEHHOro0 ypaBHEHHUS O MPaBUaM BBIYMCINTENbHON Ma-
TEMaTUKH, HEOOXOJUMO, BO-TIEPBBIX OTICIUTh KOPHU ypaBHEHUS, JIMOO aHATUTUYECKH, JTHUOO
rpaduvecku. 3aTeM, yTOUHUTH JIOKAJM30BAHHBIA KOPEHb YPaBHEHHS C HEKOTOPO TOYHOCTBIO €.

Jlns yrouHeHHsl KOpHEil HenmHeiHoro ypaBHeHuss B Mathcad mokHO wHCHONB30BaTh
BCTPOCHHYIO (DYHKIMIO FOOt, KOTOpasi B 3aBUCUMOCTH OT THIa 3aJa4yd, MOKET BKIJIIOYaTh JHOO
IBa, 100 YeThIpe apryMeHTa M, COOTBETCTBEHHO, pab0TaeT HECKOJIBKO MO-Pa3HOMY:

- rOOt(f(Xg), Xo), e f(XO) - 3Ha4YeHHe JeBOM uacth ypaBHenus B Touke Xy (X -
HavyaJbHOE MPUOIMHKEHNUE KOPHS);
- I’OOt(f(XO), Xy:, b), rue a, b — rpaHuIbl HHTEpBaIa, BHYTPH KOTOPOTO MPOHMCXOIUT IO-

WCK KOPHSL.

3ananue 3. PaccMOTpUM ajiropuT™M aBTOMATH3allMH MOUCKAa KOPHEH CHCTEMbI HETMHEH-
HbIX ypaBHeHui B Mathcad.

Eciu cuctemMa HeNMHEHHBIX YpaBHEHHI, HampHMep, COJICPKUT [BA YpaBHCHHS:

f(xy)=0 TO MX HAJO 3alKcaTh B BUJE: y=%(xy) ,
f,(x,y)=0, y=Y,(xy)

JTama: MepBbld - rpaduuecku oTnENUTh KOpHHU. Mcnonb3ys rpaduk, BbIOMparOTCs HayalbHbIE

34TCM PCAJIN30BaATh PCIICHHUEC B IBA

snauenust X=Xy, Y= Yy. Bropoit — yrouHHTh pemnieHre ¢ yKa3aHHOH TOYHOCTHIO C TOMOIIBIO

6noka pemennii Given-Find. J{ns storo 3amarorcss HayanbHblie 3Hadenuss X=Xy, Y=Y,. ITocne

y=y,(x,y)

, qepes 3HAK CUMBOJIBHOT'O paBeH-
y=Y,(xy)

crBa = (Haxartpb Ctrl u 3Hak paBeHcTBa). Be3Bars Gpynkimo Find(X,y).

3ananue 4. Jlns Toro 4To0BI UCCIEN0BATh (PYHKIIMIO HEOOXOIUMO:

— ompenenute GYHKIUIO U MOCTPOUTE e TpaduK;

— HaliTH TOYKY mepecedeHus ¢ ocbto opaunat, Beraucaus Y(0). Haiitu Touky mepeceue-
HUS ¢ OChbIO aOcmmce, pemuB ypaBHeHue Y(X)=0 (uepe3 menwo Cumeonuxa (pyHkummoo Solve g
Mathcad);

— HaWTH TOYKHU pa3pbiBa QYHKIHUH. BEIYUCIUTH OJHOCTOPOHHUE MPEAEIHI;

ciyxeOHoro cioBa Given 3amucath ypaBHEHHSI


https://knastu.ru/media/files/page_files/page_425/omk/rd/RD_013-2016_izm.4.pdf

— 3amMcaTh YpaBHEHHUS BEPTUKAIBHBIX acUMITOT: X = A — BepTUKAaIbHAS aCUMIITOTA,
€CJIM CYIIECTBYIOT mpeaensl: lim y(x): too, lim y(x) = to0. [locTpouth acuMnToTy Ha rpaduke
x—a+0 x—a-0

byHKIINIH;
— 3amMcaTh YpaBHEHME HAKIOHHOM aCUMITOTHL: y = kx+b — HAKJIOHHAsl aCUMIITOTA, ec-

JIM CYIIECTBYIOT Mpeaebl: k = lim M, b= lim [y(x)—kx]. N300pa3uTh acCUMITOTHI Ha rpaduke
X—>to X X—>too

byHKIINY,

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

— HalTU HYJIX IPOU3BOAHOM, PEIIUB yYpaBHEHHE Y'(X) = 0. BrruucinTe u 3anucars Ko-
OpIMHATBl TOYEK SKCTpEMyMa, yKa3aThb UX THUIl (MakcUMyM, MHUHHMYM). [loctpouts rpaduk
MIPOU3BOAHOM;

— HaiTHU HyJIM BTOPOH IPOM3BOAHOM, PEMMB ypaBHEHUE y"(x)= 0. Borucauts u 3anu-
caTh KOOPAUHATHI TOUEK nepernda. OnucaTs HHTEPBaJbl BBIMYKIOCTH U BOTHYTOCTH. [locTpouTh
rpaduK BTOPOW POU3BOTHOM;

10 Onucanne MaTepuaibHO-TEXHHYECKOT0 ofecrevyeHnsl, He0OX0AUMOro 1A
ocyliecTBJIeHHs 00Pa30BaTEIbHOIO NPOLECcCa IO JUCHHUILIMHE (MOAYJII0)

10.1 YueGHo-1260paTopHOe 000py/A0BaHHE
OtcytcTByeT

10.2 TexHnuyeckue v 3J1eKTPOHHbIE CPeCTBA 00yYeHH
OtcyrcTBYyeT

CamocrosiTeibHas padora.

[TomernieHust 1isi caMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «IHTepHeT» U JOCTYNOM K AJIEKTPOHHON MH(OpMAIMOHHO-
obpazoBarenbHoi cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KOMITBIOTEpHBIE KJacchl (aya.  kopmyc Ne ).

11 Unble cBeaeHus

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

OcBoeHMe NUCHUIUIMHBI 00YYalOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMHU OOYYaroIIMMUCS, TaK M B OTJEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS 7S OJTydyeHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OFPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-Tienarornyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHA
0COOEHHOCTAMH O0YYarOMIMXCSl MHBAIUIOB M JIMI[ C OFPaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JONOJHUTENbHAS MOAJEPKKA IIPENoAaBaHus ThIOTOPAMH, IICHUXO-
JIoTaMH, COIIMAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcss UCTOIb30BaTh COIMAIIBHO-aKTHUBHBIE U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMH COLIMOKYIBTYPHOIN peaOUINTALMK C LENbI0 OKa3a-
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HUS TTIOMOIIM B YCTAHOBJICHUU TOJHOIIEHHBIX MEXIMYHOCTHBIX OTHOIIEHHUH C JPYTUMH CTYACH-
TaMH, CO3JJaHUU KOM(OPTHOIO NICUXOJIOTMYECKOT0 KIMMaTa B cTyaeH4eckoi rpymnmne. [Tonbop u
pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAaHUEM CIELMAIbHBIX TEXHMYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuminssl Junamu ¢ OB3 ocyiecTBiseTcst ¢ UCHOIb30BAaHUEM CPEICTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAYeHHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecreueHHe MpelyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puit k Hyxaam nun ¢ OB3.

dopma npoBeeHUs aTTeCTAlluU Jsl CTYJCHTOB-UHBAJIUIOB YCTAHABIUBACTCA C YYETOM
WHANBUAYAIBHBIX TICUX0pu3ndecKkux ocodenHocreit. st ctynentoB ¢ OB3 mpenycmarpuBaeT-
cs1 1ocTymHas popma IpeloCTaBIeHuUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & 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 YBEIMYUBAETCA BPEMs HA MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JIEHHsl 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 aCCUCTEHTA (IS
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHUs, OMTOPHO-ABUTATEILHOTO alIapara).

ITpu HeoOXoaMMOCTH JUIsl O0YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLIEAYpa OLIEHUBAHUS 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

13.03.01 Tennosnepeemuxa u meniomexuuxa

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

Tennosvle dJleKmpudecKue cmaHyuu

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus 3a0unas
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoeMkocTs, 3.€.
1 2 3

Bua npomexyTo4HON arTecTannu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenkou

Kadgpeopa IIMHU - Ilpuxnaonas mamemamuxa
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTaTAMH 00pa30BaTe/IbHOM NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

Ko n naumenoBaunue
KOMIIETEHIINU

Nuaukatopbl JOCTUXEHUS

Oo6menpodeccnoHanbHbIC

OIIK-1. CrocobeH ocymiecTs-
JISITh TIOMCK, 00pabOTKy U aHa-
nu3 uHpOpMAlMK U3 pa3iind-
HBIX UCTOYHHMKOB U IPEIICTaB-
JATH ee B TpedyemoM (opmate
C WCIIOJIb30BaHHEM WH(pOpMa-
[MOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHIA

OIIK-1.1. 3naer cnocoObI moncka, 00pabOTKU M aHAIN3A UH-
(dhopMaluu ¢ UCTOIb30BaHUEM WH(DOPMALIMOHHBIX, KOMITbIO-
TEPHBIX U CETEBBIX TEXHOJIOTUN

OIIK-1.2. YMmeer npuMeHsTh HHGOPMAIIMOHHBIE, KOMITBIO-
TEpHBIC U CETEBBIE TEXHOJIOTHIA 11l TOMCKA, 00pabOTKH 1
aHanu3a uHdopmanuu, IpeacTaBlIeHus ee B TpedyeMom ¢op-
Mare

OIIK-1.3. Brageer HaBbIKaMH UCIIOJIB30BaHUS HH(POpMAIIH-
OHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHUH JJIsI TIOMCKa,
00paboTKHu M aHaM3a HH(OPMAITUH.

Tab6muma 2 — [TacmopT GoHIa OIEHOYHBIX CPECTB

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHIINU

I/IH,Z[I/IKaTOpLI JOCTHIXKCHUA

Ob6menpodeccuonanbHble

OIIK-1. CrocobeH ocymiecTs-
JSATh TOUCK, 00pabOTKy U aHa-
au3 MH(GOpPMaLUU M3 pa3iuy-
HBIX MCTOYHHMKOB U IpPEICTaB-
JATH ee B TpebyemoM (hopmaTte
C UCHOJb30BaHHMEM HH(pOpMa-
LIMOHHBIX, KOMIIBIOTEPHBIX U
CETEBBIX TEXHOJIOTUI

OIIK-1.1. 3naer cnocoObl MoMcka, 00pabOTKU M aHAJIN3a UH-
(dbopmanmu ¢ UCIOIB30BaHUEM HH(DPOPMAITIOHHBIX, KOMITHIO-
TEPHBIX U CETEBBIX TEXHOJIOT UM

OIIK-1.2. YMeer npuMeHATh HH(OPMALIMOHHbIE, KOMITbIO-
TEpHBIE U CETEBbIE TEXHOJIOT M Il TOMCKa, 00pabOTKH 1
aHaJn3a UHpopMaLnU, IPECTaBIECHUs ee B TpedyeMoM (op-
Mmare

OIIK-1.3. Bnaneet HaBbIKaMU UCIIOJI30BaHUS HH(POpPMAIH-
OHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOIMH JJIs IOUCKA,
00paboTKu U aHaM3a UHGOPMAITIH.
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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 CATEIHHOCTH, MMPEACTABICHBI B BUJE TEXHOJIOTHYECKON KapThl JUCIIH-
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 [TPUMEHEHHS MTOTyYSHHBIX
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] HAaBbIKAMH PUMEHE-
HUS [TOJIYYEHHBIX 3HAHUM U YMEHUU IIpU
pereHnn mpoheCCHOHATBFHBIX 3a/1a4 B
paMKax YCBOGHHOTO y4eOHOTro MaTepua-
na. OTBeTn Ha OOJIBIIMHCTBO JOMOJTHU-
TEJIHBIX BOIIPOCOB Ha 3aIIHTE.
30 OanyIoB - CTYJIEHT BBIMOJIHUI 3a/laHHE
C CYILIECTBEHHBIMHU HETOYHOCTAMH. [Ioka-
3aJ1 y/IOBJIETBOPUTEIHLHOE BIIAJICHHE
HaBBIKAMU TIPUMEHEHUS TIOJTYIEHHBIX
3HaHUI U yMEHUI NpH peleHny npodec-
CHOHAJIBHBIX 33/1a4 B PAMKaX YCBOEHHOI'O
yuebHoro Matepuana. [Ipu orBerax Ha
JIOTIOJTHUTEIIFHBIE BONIPOCHI HA 3aIIATE
OBbUIO JIOMYIIEHO MHOT'O HETOYHOCTEH.
HUTOTI'O: - 50 6amnoB -
Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JMCHUIIMHE:
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 0aJUIOB — «XOPOIIO» (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)

3amanue 1. HaliTu Bce KopHU ypaBHEHUS (TIOJMHOMA 3-€1 CTETICHH).

BapHaHT ypaBHEHHE BAPHUAHT ypaBHEHHE
1 x3+3x?—-3x—14=0 2 x3+6x*—9x—-14=0
3 x> —19x—30=0 4 x3+x?-12x=0
5 x*+3x° —x*—4x—-3=0 6 2x® —3x* -12x+8=0
7 3x® +10x° +2x—3=0 8 x* —3x* —24x+10=0
9 x®—x*+3x-10=0 10 X2 —7x>+7x+15=0
11 x}—3x*+35=0 12 x> —12x-10=0
13 2 +9x*—6=0 14 X3 +3x2 —24x+1=0
15 C—4x2+2=0 16 2x° —3x* —12x+1=0
17 x}—12x+10=0 18 x® —3x*—24x+8=0
19 x®+0.4x*+0.6x-1.6=0 20 x> —0.2x* +0.5x+1.4=0

3ananue 2. PemnTh HeNMMHEHOE ypaBHEHUE ¢ TOUYHOCTHIO 710 0,0001.

Kopnu oTienuTs rpaguaeckm.

BAPUAHT ypaBHEHUE BApUAHT YpaBHEHUE
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 Ig(x)—7/(2x+6) =0 8 3x—cos(x)—1=0
9 x+1g(x) =0,5 10 2x—Ilg(x)—7=0
11 X —05(0,38x) = X’ 12 ctg(x)—x/2=0
13 ctg(1,05x) - x* =0 14 X2 +4sin(x) =0
15 18x* —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. PemmTh cucTeMy HEIMHEWHBIX ypaBHEHUH ¢ TOUHOCTHIO 10 0,0001.

Kopuu otnenuts rpaduaecku.
BapHUaHT CUCTEMA ypaBHeHI/Iﬁ BAapHUaHT CUCTEMA ypaBHCHI/Iﬁ
1 sin(x) +2y = 2; 2 cos(X) +y =15;
{cos(y -1)+x=0,7. {ZX —sin(y-0,5) =1.
3 sin(x+0,5)-y=-1; 4 cos(x+0,5)+y=0,8;
{cos(y—Z)—x:O. {sin(y)—Zx:l,G.
5 sin(x-1)=1,3-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)—2x=1. {x+cos(y—2)=0,5.
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BapHaHT | CUCTEMa ypaBHEHMI BapHUAHT CHCTEMa YpaBHECHMI

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 -1)+y=0,7. {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. {sin(x)—Zyzl,G.

17 sin(y—-1) +x=13; 18 2x—cos(y+1)=0;
{y—sin(x+1) =0,8. {y+sin(x) =-0,4.

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

3amanue 4. Pemnth crCTeMy JIMHEHHBIX anreOpandeckux ypaBHeHuit AX =D, mo0bmM
M3Y4YEHHBIM MaTPUYHBIM METOAOM. BBINOIHUTE IPOBEPKY:

2% +3X, +11x, =7
1) § X +X,+5%, =3 2)
2% + X, +3%; =1

7% +9%, +4%, =0
4) ¢ 2% —2X, + %, =5 5)
5% +6X,+3%, =1
2%, + X, +4X, =5
7) 1 X +3X, —6%, =2 8)
3% —2X, +2X%, =9

2%, +11x, —5%; =2

10) §2X, +3X, +2X; =3 11)
X, +3X, +4X; =3
6X, +5X, —2X, =4

13) 1 9%, — X, +4x, =13 14)
3X, +4X, +2%X; =1
2%, +5X, +4%; =20

16) 3 X +3X,+2X; =11 17)
2%, +10x, +9x, =40
7% +9%, +4%, =0

19) { 2% —2X, + X, =5 20)
5% +6X,+3%, =1

2%, +5X, +4%, =20
X, +3X, +2X%, =11
2%, +10x, +9x, = 40
6X, +5X, —2X, =4
9%, — X, +4x, =13
3X, +4X, +2%; =1
2%, +11x, —5%; =2
2X%, +3X, + 2%, = -3
X, +3X, +4X; =3
2%, + X, +4X, =5
X, +3X, —6X; =2
3% —2X, +2X%, =9
7% +9%,+4%, =0
2X, —2X, +X; =5
5% +6X,+3%, =1
2% +3X, +11x, =7

X, + X, +5X%; =3
2% + X%, +3%; =1
2% +2X, =X, =5
4x, +3X,—X; =8

8X, +5X, —3X, =16
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3% +4X, + %X, =-1

3) 13X +5X, +3X, = -1

6%, +8X, +X; =3
2% —6X, +3%X; =-1

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

X, —6X,—4X; =6

9) 1= X —6X, —4X, =2

3%, +9X, +2X, =6

2% —6X,+3%x; =-1
7%, +2X, —=15%, = =32
X, —4X, +9%; =5

12)

3% +4x, + %X, =-1
15) <3X, +5X%, +3%; =-1
6X, +8X, + X, =-3
2X, +2X, =X, =5
4%, +3X,—X; =8
8X, +5X, —3X, =16

18)




3aganue 5. Mccnenoath QyHKIUIO: TOCTPOUTHL rpadK QyHKIUM y = f(x), HANTH TOYKH pa3-
pBIBA, TOUKU IKCTPEMYMa, TOUKU Nieperuda, onpeieuTh ypaBHEHUS aCUMIITOT.

3

1 =
Y=

2x-1Y)"
4 =
)y [2x+4]

(x+2Y
14) y = 4x-12
(x-2)
~ (x+2)
17) y (x— )2
20) y = In 12X
— X

17

Y " 2=y
) :1—S|nx2
T

Z X
6=

X3

9 _

)y (x+2)°

X2 —3x-2

12) ¥= X+1

y- 241
) 2X+3

18) y=In(x* +4)

_In(x+3)

21
)y X+3



JIucr perucrpauuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT

Bocnurarensnas pabota 00ydarommxcsi.
OcnoBanue: ®eaepanbhsiil 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.
OcHoBanue: Ilpuka3 MunucrepcTsa HayKu U
BhICIIET0 oOpa3zoBanus Poccuiickoit denepanuu,
Munucrepcrsa npocsemenus Poccurickon ®epe-
parmu ot 05.08.2020 1. Ne 885/390 "O npaktuye-
CKOH MOAroToBKe o0yyaroumxcs"

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

18




