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1 OOume mooKeHus

Pabouast mporpamma mucturuinabl «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIUYUCIICHUIY CO-
CTaBJICHAa B COOTBETCTBHHM C TpeOOBaHUAMHU (eepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeIbHO-
ro CTaHjapTra, YTBEp)KICHHOrO0 NpHKa3oM MuHHUCTepcTBa oOpa3oBaHusl W Hayku Poccuiickoi
Oenepanmu Ne 680 ot 25.05.2020, m ocHOBHOHM mpodeccHoHaIBLHON 00pa30BaTEIBHOM IPO-
rpaMMBI TOATOTOBKH «bBe30MacHOCTh JKU3HENEATEIPHOCTH B TeXHOC(epe» MO HaNpaBICHUIO
20.03.01 - TexnochepHas 6€301MaCHOCTb.

3amaun W3yuuth BO3MOXKHOCTH MarteMaTuueckoro makera MathCAD mis aBromaru-
ANCHHILINHEI 3UPOBAHHbBIX BHIYMCIICHUN
OcHOBHEBIE 1. TIlpocreiiue BbIYUCICHUS U ONIEPALINH;

pasienst/ TeMbl | 2. Bagaqu IuHEHHOI anreOpsl U aHATUTHYECKON Te€OMETPHH;
AUCHHTUTAHBI 3. 3ajayn MaTeMaTM4ECKOro aHAIIM3a.

2 IlepeuyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHsI 10 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIUii

[Ipouiecc wu3ydenus: aucuuIuinHbl «CpeacTBa aBTOMATHU3MPOBAHHBIX BBIYMCIICHUI
HampaBlieH Ha (OpMHUpPOBAHUE CIENyIOMUX KomieTeHIil B coorBerctBun ¢ ®I'OC BO u oc-

HOBHOM 00pa30BaTeNIbHOM mporpamMmoi (Tadnwuma 1):

Tabmuna 1 — KomnereHIy 1 HHIUKATOPBI UX JTOCTHKCHUS

KO,I[ N HAMMCHOBAHUC I/IHI[I/IKaTOpBI JOCTHIXXCHUA
KOMIICTCHIINU

O6menpodeccronanbHbIe

OIIK-1 OIIK-1.1 3Haer coBpeMeHHbIE€ TEHACHLIUN Pa3BUTHS TEXHUKU U
CriocobeH yuuThiBaTh TEXHOJIOTHil B 00s1acTu obecrnieueHus: TexHocpepHoil 6e3omacHo-
COBPEMEHHBIE TCHICHIINN CTH, COBPEMEHHBIE TEHJICHIIMU BBIYMCIUTEIbHON TEXHUKHU, NUH-

DASBIITVLA TEXHITKI 1 (OpPMAIMOHHBIX TEXHOJIOTHI B CBOEH MPOpECCHOHAIBHOM JIes-
TEXHOJIOTUI B 06/1aCTI

. TEIbHOCTHU
TeXHOC(epHOI
6esomacHoCTH, OIIK-1.2 YMmeeT ucnonb30BaTh BEIYUCIUTENBHYIO TEXHUKY ¥ WH-
VM3MepUTEeNBHOI It (dbopmarmoHHbIe TEXHOJIOTUH B 001acTH o0ecriedeHus: TexHochep-
BBIYMC/IUTENBHON TEXHUKN, HOM 0€30MacHOCTH; ONPEAETATh MapaMeTPhl OMACHBIX M BPEIHBIX
MH(pOPMALMOHHBIX BO3JICUCTBUI TEXHOJIOTHYECKHUX U IPOU3BOJICTBEHHBIX IIPOLIECCOB,;

TEXHOJIOTUII TIPY PeIleHUN
TUIIOBBIX 33/ja4 B 06/1acTI
npodeccrnoHanbHOM
HesATeNbHOCTH, CBA3aHHOI C

BBISIBIIATH 0A30BbI€ 3aKOHBI U 3aKOHOMEPHOCTH PAa3BUTHUS HAYKH B
obsactu TexHocPepHOU OE30MacCHOCTH
OIIK-1.3 Bnaneer HaBbIKaMH CTPYKTYPUPOBaHUS 3HAHUH; MIpa-

3aIINTOl OKpyKATOIIelt BWJILHOT'O BBIOOpA CPEICTB, CIIOCOOOB M METOIOB IPUHSITHUS peIlie-
cpenb 1 obecriedeHeM HUI; BIIaJIcCHUE TEXHUKON M TEXHOJIOTHSIMHU B 00J1acTH oOecrede-
0€30MaCHOCTM Ye/I0BeKa; HUS TeXHOC(hEPHOU 0€30MacCHOCTH; BIaJICHUE BIUYHUCIUTEIHHOM

TEXHUKOW U MH(POPMAITMOHHBIMHU TEXHOJIOTHUSMHU B CBOEH podec-
CHUOHAJILHOM NIeATeIbHOCTH




Kox u Haumenosanue Nunukatopel 1OCTHXKEHUS

KOMITETCHIHH
ObwenpodeccuoHanbHbIe
OIIK-4 OIIK-4.1 3HaeT npyHUUIIBI PAOOTHl COBPEMEHHBIX
CHOCO6CH IIOHUMATD I/IH(i)OpMaHI/IOHHBIX TeXHOﬂOFI/Iﬁ, IMPUMCHSICMBIX B
IIPHHLHUIIBL PAGOTE npodecCHOHATBLHOM J1eATeIbHOCTH
COBPEMEHHBIX
UH()OPMAIIMOHHBIX

OIIK-4.2 Ymeet ucroib30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH [T PeLIeHUs 3a]ja4 IpoQecCuoHaIbHON
JeSITeTTHHOCTH

TEXHOJIOTHH U
HUCIIOIL30BaTh UX JJIs
pelieHus 3aiay
npodeccrnoHanbHOM
JeSITeIbHOCTH

OIIK-4.3 Bnaneer HaBbIKaMU MPUMEHEHHUSI COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOIUN IS peIIeHus 3a/1a4
poeCCUOHATBHON JeATETLHOCTH

3 MecTo IMCHUILUIMHBI (MO1YJI) B CTPYKTYpe 00pa3oBaTebHOIi MporpaMMsl

Huctunmaa «CpeacTtBa aBTOMAaTU3UPOBAHHBIX BBIYMCICHUN» H3ydaercss Ha 1 Kyp-
ce(ax) B 1 cemecrtpe(ax).

JuctuninHa BXOIUT B cocTaB Omoka 1 «/[ucuumimuHbl (MOIYIH)» M OTHOCUTCSA K
00s13aTeIbHON YacTH.



3HaHUs, YMEHUS U HaBBIKK, CPOPMUPOBAHHBIC TIPH U3YYCHUU NUCHUILIUHBI «CpencTaa
ABTOMATHU3MPOBAHHBIX BBIYHCICHUN», OyAyT BOCTpeOOBaHBI MPHU M3YYCHUU AUCIUILIINH «Ma-
TemaTukay, «Pusukay, «Teopus BEpOITHOCTEN U MaTEMAaTHYECKas CTaTUCTHUKa», «Marepuano-
BesleHre», «MeTpoJiorusi, cTaHaapTu3anus U cepTuduxanus», «OU3UKO-XUMHUYECKUE METOIbI
aHaM3ay, «INEKTPOTEXHUKA U AICKTPOHUKay, «HPOpPMAIIMOHHBIC TEXHOJIOTHH B YIIPABICHUU
cpenoit oouTanus», «CHUCTEMBbI 3alIUTHI CPEIbl OOUTAHUS», a TAaK)Ke MPH MOATOTOBKE K 3aIHUTE
BBIITYCKHON KBaTM(PHUKAIIMOHHON paboTHI.

Hucuunnmza «CpeacTBa aBTOMAaTU3UPOBAHHBIX BBIYMCICHUNY» B paMKaX BOCIHUTATENb-
HOW paboThl HampapiieHa Ha (GOPMUPOBAHUE y OOYYAIOMIMXCS YMEHHUS CAMOCTOSITEIIBHO MBIC-
JIUTh, Pa3BUBACT NMPOGECCHOHATBHBIC YMEHUSI.

4  O0beM IMCUUILTHHBI (MOIYJISI) B 32a4€THBIX eJUHUIIAX ¢ YKA3aHHEM KOJIHYeCTBa
aKajgeMHYecKHX YacOB, Bbl/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4yaomuxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYIO PadoTy
o0y4aromuxcs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnipenenenne oobeMa AMCUMITIINHBI (MOJYJIs) 110 BUJAM Y4€OHBIX 3aHSATUN MIPeICTaB-

JIEHO B Tadymue 2.

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

Bcero akagemu-

O0beM TUCHUTIIIHHBI
YeCKHX 4aC0B

OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 108

KonTakTHas aynuTopHasi padoTa o0y4alonmxcs ¢ npemnopasareieM (1o

N 10
BH/JaM Y4eOHBIX 3aHATHII), BCEr0

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHSTHSL, IIPENY-
CMaTpHBaroIlue MPEUMYILIECTBEHHYIO Nepeauy ydeOHoH HHPOpMaLuy Te- 4
JarOrMYeCKUMHU paOOTHUKAMM)

3aHSITHSI CEMHHAPCKOI0 TUIA (CEeMUHAPBI, TPAKTUUECKHUE 3aHSITHSI, TTPAK-
TUKYMBI, JIJAOOPATOPHBIE padOTHI, KOJUIOKBUYMbI U UHBIC AaHAJIOTHYHBIE 3a- 6
HSATHS)

CamocrosiTeibHAas padoTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIIO-
Yarolasi rpyMoBble KOHCYJIbTAllMK, HHIUBUAYAIBbHYIO paboTy 00ydaro-
muxXcs € mpernoaaBaTCIsIMnu (B TOM YHCJIC MHANBUAYAJIbHBIC KOHCYJ'II)TaHI/II/I);
B3aMMO/IEIICTBHE B 3JIEKTPOHHOHN HH(OpMAIIMOHHO-00pa3oBaTeIbHOM cpeie
By3a

94

[TpomesxyTouHas arTecTanus 00yJaommxcs — 3adeT ¢ OLIEHKOH




5 Copepxanue JMCOMIIMHBI (MOAYJIsA), CTPYKTYPHPOBAHHOE 10 TeMaM

(pasnenaM) C YKa3aHUEM OTBCACHHOI'O HA HUX KOJHYECTBA AaKAAEMUICCKHUX

4acoB U BH/JI0B y4eOHOM padoThI

Tabnuna 3 — CtpykTypa U coepkaHue JUCIUILTUHBI (MOTyJIs)

HaumenoBanue pa3iennoB, TEM U COJAEpKaHUE Ma-
Tepuasa

Bunel yueOHOI paboThI, BKIIIOUYAsi CAMOCTO-
ATEJIbHYIO paboTy 00yJaromuxcs U Tpyao-
€MKOCTb (B yacax)

KonTakTtHas paborta

npernoiaBaTels ¢ 00yJaronMMHUCS

Jlexknuu

CemuHap-
CKHe
(mpakTu-
YECKHUe
3aHATHUSA)

Jlabopa-
TOpPHBIC
3aHATHUS

CPC

Pasznen 1

Ilpocmeiiwue evluucnenus u onepayuu;

Tema 1 [IpocTeiiire BHIYUCICHUS U OTIEPALIUU B
cpejie aBTOMAaTU3UPOBAHHBIX BHIYMCIICHUI

MathCAD.

10

Pasznen 2 3aoauu nuneiinoit anzedopol u ananu-
muuecKoil ceomempuu;

Tema 2 JlelicTBuUs ¢ MaTpUIlaMU;

Tema 3 Pemienue cucreM JMHENHBIX YpaBHEHUH;
Tema 4 KpuBbie Ha IIJIOCKOCTH;

30

Pa3nen 3 3a0auu mamemamuuecxkozo ananusza;
Tema S UnterpupoBanue u quddepeHmpoBanme
byHKUMH, penensl GyHKIUH;

Tema 6 VccnenoBanue GyHKIUI U TOCTPOCHHE
rpaduKoB,;

Tema 7 YucioBble MOCIEI0BATEIILHOCTH U PAIBI
byHKINIH;

54

UToro
10 JMCHUIINHE

94

6 BneayautopHasi camocTosiTeJIbHasi padoTa 00y4YarouXcs M0 JUCHHUIIIMHE

(MmonyJ10)

[Ipu mmaHupoBaHUU CaMOCTOSITENILHOW pabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIEAYIOIINM paclpeelieHHeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabmnuia 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC YaCOB Ha CAMOCTOSATCIIbHYIO pa60Ty

KoMnoHeHTbI CAMOCTOSATEIbHOM paﬁoTI)I

KoJuunuyecrBo yacoB

V3y4yeHue TeopeTHYeCcKuX pa3esioB TUCIUTIIIMHBI 20
IToaroroBka K 3aHATHSM CEMHUHAPCKOTO THUIIA 20
[TonroroBka u oopmieHue PI'P 54

94




7 OueHoYHBbIE CPEACTBA /sl MPOBEIEHUS TEKYIIero KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTAlluU 00y4AIIHUXCH M0 TUCUHUIINHE (MOIYJII0)

@OHJT OLEHOYHBIX CPEACTB ISl MPOBEIEHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
IIPOMEKYTOUYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMIIJIEKT KOHTPOJIBHBIX 3aJaHUI UM MHBIX MaTEpHAIOB, HEOOXOAUMBIX IS
OILICHMBAHUA PE3yJIbTATOB OOYyYEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pa3paboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

8 VYueOHO-MeTOAUYecKOe U HHPOPMAIHOHHOE o00ecTiedeHne TN CIUTITHHbI
(MmomyJis)

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-OMOIMOTEeYHAas 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: 3JIEKTPOHHO-OMOINOTEeYHAS cucrema. - Pexum JOCTYyTIA:
http://znanium.com/catalog/product/410759, nomHbIii.

8.2 JlonmoJHUTE/IbHAS JIUTEPATypa
1 Ilnuc AWM., CnuBuna H.A. MathCad: MarematiuuecKkuii MPakTUKyM Uil 9KOHOMHCTOB M
WHXXCHEpOB. Yueb mocodue. M: @unHaHcH u cratuctuka, 2003, 656¢.
2 Kupssros [I.B. Camoyuurens Mathcad 11. CI16, BXB Iletepoypr, 2003, - 560 c.

8.3 Meroauueckue yKa3aHus JJsl CTYJA€HTOB 110 0CBOCHHIO THCIUTLIMHbI
Omcymcmeyiom

8.4 CoBpemennbie npodeccuoHaTbHbIE 623bI JAHHBIX H HH(OPMALIMOHHbIE
CIPaBOYHbIE CHCTEMBI, HCIIOJIb3yeMble IPH 0CYHIEeCTBJIECHHH 00Pa30BaTEJIbHOIO
npomecca mo IMCUUIIJIMHE

1 Onekrponno-6ubnmnoreynas cucrema ZNANIUM.COM. [orosop EIT 44 Ne 4378 36¢c K3 21
1 2727000769270301000100046311244 ot 13 anpens 2021 r.

2 DnexTpoHHO-OnOMMoTeuHas cuctema [PRbooks. Jlnnensuonnsiii morosop Ne EI144 Ne 44/4 na
MPEIOCTABJICHUE JIOCTyHa K AJIEKTPOHHO-OmOmuoreyHorr cucteme IPRbooks UWK3 21 1
272700076927030100100100036311244 ot 05 denpans 2021 r.

3 Dnexrporno-6ubimoreunas cucrema eLIBRARY.RU. Horosop Ne EIT 44 Ne 004/13 Ha okaza-
HUE YCIYT JOCTyIa K 31eKTpoHHbIM m3ganwsM MK3 91272700076927030100100150016311000 ot 15
ampens 2019 r.

8.5 IlepedeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HHTEepHeT», He0OXOAMMBIX /ISl 0CBOCHMS IMCHUIIIMHBI (MOAYJISA)

1 http://www.mathcad.com/library/ - Gubmuorexa pecypco no cucreme Mathcad.

2 http://window.edu.ru/


http://www.mathcad.com/library/
http://window.edu.ru/

8.6 JIulleH3MOHHOE ¥ CBOOOTHO PacnpocTpaHsieMoe NPOrpaMMHOe odecredeHue,
HCNOJIb3yeMoe MPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOTO Mpoiecca
M0 TUCIUTITHHE
Tabnuna 5 — [lepeyeHp UCTIONB3yeMOTro IPOrPaMMHOTO 00ECTICUSHHSI

Haunmenosanue [10 PexBU3UTHI / YCIIOBHS MCIIOJIb30BaHUS
Microsoft Imagine Premium Jluuensnonnslit jorosop A2223 Ne008/65 ot 11.01.2019
MathCad CepBucHblil KOHTpaKT # 2A 1820328, TULIEH3UOHHBIN KITIOY,

noroBop Ne 106-AD120 ot 27.11.2012

Microsoft® Office Profession-

al Plus 2010 Russian Jlunensuonnsiii ceptudukar Ne 47019898 ot 11.06.2010

9 OprannsaunOHHO-neuarornquKne yciioBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriJaMeHTUPYeTCss Y4eOHbIM IIIAHOM M pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernoaaBaHus) — pycckui. [[is Bcex BUAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS IPOJODKUTEIBHOCTHIO 45 MUHYT.

[Ipu dbopmupoBaHuu CBOEW MHAMBHIYAIbHOW 00pa3oBaTENbHON TpaeKTOpUH O0ydaro-
LIMICSI UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIOIIUX AUCLUUILINH U MPO(HECCHOHATIBHBIX MOAY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKIaeT 00yyarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHU

VYy4eOHbIii MpoIecC MpH MPENnoJaBaHuUd Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaAIdU-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
HbIe 00pa3oBaTEIbHBIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATUAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OpM MpoBeneHus 3anatuii. Madopmanmonase
o0pa3oBaTe/bHbIE TEXHOJOIMM PEATU3YIOTCS IMYTEM AaKTUBHU3ALUU CAMOCTOSTEIbHOM pabOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

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

Ha niepBoii nexkuuu nexktop 00s3aH NpeaynpeuTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
6a30BoMy y4eOHUKY (yueOHMKaM, yueOHbIM TOCOOUSIM) OyeT MPOYUTaH Kypc.

JIeKMOHHBIN KypC JOJDKEH JaBaTh HauOOJbIIMKA 00beM MH(pOpMaluu U 0OecreyuBaTh
6osee rirybokoe MOHMMaHME Y4eOHBIX BONPOCOB MPH 3HAUYUTEIBHO MEHbBILEH 3aTpaTre BpEMEHH,
YyeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTYIEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepraa.

9.3 3aHsATHS CEMHMHAPCKOIO THNA

CeMMHaApCKUE 3aHATHS NIPEICTABIISAIOT COO0H ETANU3AIUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOJIATCS B LEJAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/Iebl.

OcHoBHOH (OpMOI1 NPOBENIEHUSI CEMUHAPOB SIBJISIETCS 00CYXIeHue Hanbosee mpodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OT/AEIBHBIM TE€MaM, a TakXke pa300p MpUMEpOB M CUTyallUud B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TpemojaBaressi BXOMIAT: OKa3aHUE METOJIUYECKON TIO-
MOIIH ¥ KOHCYJIbTUPOBaHME CTY/IEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJIaraeMble MpernoiaBaTenem;

* y4acTHe B JUCKYCCHAIX;

* BBITOJIHEHHUE MTPOEKTHBIX U MHBIX 3aJjaHUI;

* ACCHCTHPOBAHHE TPENOIABATEIIO B IPOBEICHUN 3aHATHIA.



OTBer f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBUIKU Ha UCTOYHUKH.

Jloknaznsl ¥ ONIIOHMPOBAHHUE JTOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAICHUS TEOPETUYECKUM
MaTEpUaIOM, a TAK)KE KOPPEKTHOCTb U CTPOrOCTh PACCYKICHUM.

OneHuBaHUE 3a/1aHUl, BBIIIOJIHEHHBIX HAa CEMUHAPCKOM 3aHSATHUHU, BXOAUT B HAKOIUICH-

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

CamocTrosrenbHas paboTa CTYJEHTOB — 3TO MPOLIECC AKTHUBHOTO, IIeJIEHANPaBIECHHOTO
NPHOOpPETEHUs] CTYJACHTOM HOBBIX 3HAHWH, YMEHUH 03 HEMOCPEACTBEHHOTO y4JacTHsl Mpernoia-
BaTeJsl, XapaKTEpU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKO pe3yIbTaTOB AEATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATebHON PaOOTHI:

* CHUCTEMAaTH3als U 3aKPEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYJCHTOB;

- yrayOJIeHHue U paclIMpEeHUe TEOPETUYSCKUX 3HAHMIA,

- (hopMHpoOBaHHE YMEHUHN HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIEHUATILHYIO JTUTEPATYPY;

- pa3BUTHE MMO3HABATENBHBIX CIIOCOOHOCTEH, aKTUBHOCTU CTY/A€HTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHUpOBaHKE CAMOCTOSTEIILHOCTH MBIIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILICHCTBOBAHUIO U CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUM U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpHas paboTa MOXKET OCYIIECTBIISITHCS WHIUBUYAIBHO WJIM TPYIIaMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT II€JId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomorust OpraHu3aly CaMOCTOSTEIHLHOM pabOThI CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE HHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

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

CtyneHTsl JODKHBI MOAXOIUTH K CaMOCTOSITEIBHOM paboTe Kak K HaWBaKHEHUILIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTPE/IeTICHHBIX HABBIKOB U MUCTIOIB30BaHUs mpodec-
CHOHAJILHOU TUTEPaTypHI.

9.5 Meroanueckue yKa3aHus JJiA 00y4al0MIMXCs 10 OCBOEHUIO TN CIUTITHHBI

[Tpy m3yyeHMM AMCUUIUIMHBI OOy4aroIMMCS ILeJIecO00pa3HO BBINOIHATH CIEIYIOLINE
pEKOMEHIANNN:

1. U3yuenne yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHHUKY WIM KOHCIEKTHBIM MaTepuaniam
pPEKOMEH/IyeTCsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEIEICHUs, TIOHATHS pa3jie-
na.

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

4. Bes TemaTuka BONPOCOB, H3Y4aeMbIX CaMOCTOSITENbHO, 3a/1a€TCs Ha JIEKLIUAX Mpero-
naBatenieM. MM e aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPUOJUYECKON
Hay4HOI uTeparype) Ui 6osee AeTalbHOTO MOHUMAaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIIUU.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* IOBTOPUTDH SaKOHCHeKTHPOBaHHBIfI Ha JICKOIMOHHOM 3aHATUH MaTCpHall U JOIIOJIHUTH
€ro ¢ y4eTOM pEeKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHIAOBAHHYIO JIMTEPATYPY, COCTABJIATh TE3NCHI, aHHOTAIMU U KOHCIICKTBL
Han0oJiee BaKHBIX MOMEHTOB;



* CAMOCTOSITENILHO BBITIOJHATD 33/IaHUs, aHAIOTUYHBIE TIPe/IaracMbIM Ha 3aHSATHUSX;
* MCIOJIb30BAaTh AJI CAMOIIPOBEPKH MaTepHalbl (POHAA OIEHOYHBIX CPEACTB.

Memoouueckue ykazanus no evinonnenuio PI'P

3ananus B PI'P 10/KHBI OBITH BBIIOJIHEHBI ¢ IIOMOILBIO H3Y4aeMOI0 IMPOrpaMMHOIO Ia-
kera Mathcad. Pesynbrar paboThl A0JKEeH ObITh OQOPMIIEH COrIacHO Ph 013-2016 «TeKCTOBBIC
cTyaendeckue padotsl. [IpaBuna opopmiaeHHs.

3amanue 1. st Toro 4roObl HaiiTH KOpeHb ypaBHeHus Buaa f(x) = 0 HeoOXommmo
HAWTH Takoe 4uciio &, NMpU MOJCTAHOBKE KOTOPOro B ypaBHeHHE f (&) MOIYyYMM TOXIECTBO
f(€&) = 0. Yucno & maspiBacTcs KopHeM mid HysneM ypaBHenus f(x) = 0. Eciu ypaBHeHue 3a-
JaHo B (hopMe moJauHOMa: aan + c’:ln_lxnfl +...+aX+8, =0, To I OTBICKAHUS KOPHEH MOJIUHO-
ma B Mathcad ncnonsayercst gynkiust polyroots(v), rae v — BekTop-crosnbern, coaepkammii Ko-
s¢unmentsr nomuHoma. Kosdduumentsr moivHoMa MOXXKHO HAaWTH C TOMOIIBIO KOMaHJbI
«coeffsy Ha manenmu UHCTPYMEHTOB «CHMBOJIBHBICY.

3aganue 2. Jlyns penieHus HeJIMHEHHOrO0 YpaBHEHUS IO MpaBUjiaM BBIYUCIUTEIbHOU Ma-
TEMaTUKHU, HEOOXOAWMO, BO-TIEPBBIX OTACIUTH KOPHU YpaBHEHHS, JTHOO aHATUTHUYECKH, JHUOO
rpaduuecku. 3aTeM, yTOUHUTH JIOKAJTM30BaHHBIA KOPEHb YPAaBHEHUS C HEKOTOPOH TOYHOCTBIO €.

Jlns yTouHeHHsT KOpHeEil HenuHeiHoro ypaBHenuss B Mathcad mokHO wHCHONB30BaTh
BCTPOCHHYIO (DYHKIMIO FOOt, KOTOpast B 3aBUCHMOCTH OT THUIIA 3a/1a4H, MOXKET BKJIIOYATh JIMOO
JIBa, MO0 YEThIPE apryMeHTa U, COOTBETCTBEHHO, pa00TaeT HECKOJIBKO MO-Pa3HOMY:

- root(f(xo), xo), rue f(XO) - 3HAYCHHE JICBOH 4YacTH ypaBHeHus B Touke X, (X, -

HavyaJIbHOE MPUOIMIKEHUE KOPHS);

- I’Oo'[(f(x0 ), Xy, a, b), rae a, b — rpaHuIpl HHTEpBaia, BHYTPH KOTOPOTO HMPOUCXOIUT I0-
UCK KOpHS.

3amanue 3. PaccMOTpUM alTOpUTM aBTOMAaTH3AIMH ITOMCKA KOPHEH CHCTEeMBbl HEeJMHEH-
HbIX ypaBHeHui B Mathcad.

Ecium cucrema HENMHEWHBIX YPABHEHUW, HAIPUMEDP, COACPKHUT JIBa YPaBHEHUS:

f.(x,y)=0 y=Y(xy)

TO UX HAAO 3alIMCAaTh B BUC. , 3aTEM pC€aJIn30BaTh PCUICHUC B ABa
f,(x,y)=0, y=Y,(xy)

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

3HayeHus X-=X,, Y:=Y,. Bropoii — yTo4HHTh pelieHrne ¢ yKa3aHHOW TOYHOCTHIO C MOMOIIBIO

6noka pemrenuit Given-Find. J{ist sToro 3amarotcst HavyanbHble 3HaueHus X=Xy, Y=Y, . [Tocne

y=Yy,(xy)

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

crBa = (Haxkatb Ctrl u 3Hak paBencTBa). Bei3Bars Gynkimo Find(X,y).

3amanue 4. Jlyisg TOoro 4To0bI HccleqoBaTh QYHKIIMIO HEOOXOAUMO:

— ompenenuTe GyHKUHUIO U TOCTPOUTE ee TpaduK;

— HaAWTH TOYKY IepeceueHus ¢ ocbio opaunar, Beruncius Y(0). Haiitu Touky mepeceue-
HUS ¢ 0Chio abcmucc, pemuB ypaBuenue Y(X)=0 (uepe3 merio Cumeonuxa GpyHkuio Solve 6
Mathcad)

— HaANTH TOYKH pa3pbiBa QYHKIUH. BEIUUCINTE OAHOCTOPOHHHE TIPEIEIIBI;

— 3amucaTh ypaBHEHHS BEPTHKAIBHBIX aCHMOTOT: X = a — BEpPTHKaIbHAS aCHMIITOTA,
eciu CymecTByIOT npeensi:  lim y(x) = oo, lim_ y(x) = +o0. TlocTpouTs acummnToTy Ha rpadu-

ciyxeOHoro cinoBa Given 3amucaTth ypaBHEHHUS

Ke QyHKUUI;
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— 3amucaTh ypaBHEHUE HAKJIOHHOW aCUMHOTOTHL Y =KX+ D — HaKJIOHHas acCUMITOTA, €C-

JIM CYIIECTBYIOT Ipeaeisl: k = lim M, b= lim [y(x)—kx]. N306pa3ute acumMnToTH Ha rpaduke
X X—>to0

X—>to0
byHKIINY,

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

— HalTW HYJIHU IPOU3BOJHOMU, peminB ypaBHeHue Y'(X) =0. Bruucnute u 3anucarpb Ko-
OpIMHATBHl TOYEK SKCTpEMyMa, yKa3aThb UX THUIl (MakcUMyM, MHUHMMYM). [loctpouts rpaduk
MIPOU3BOAHOM;

— HaNTH HyJIU BTOPOH IPOU3BOAHOMN, PEIINB YPAaBHEHHE y"(x) =0. Beruucauts u 3anu-
caTh KOOPJAUHATHI TOUeK neperuba. Onucats UHTEPBAJIbI BBIMYKIOCTH U BOTHYTOCTH. [locTpouTh
rpaduK BTOPOW POU3BOTHOM;

10 Onucanue MaTepUATBLHO-TEXHHYECKOT0 00ecnedeHusl, He00X0IMMOro J1JIsi
OCYILIeCTBJIEHUSI 00Pa30BaTEJbHOI0 MPOoLecca MO JUCHUILUIHHE (MOXYJII0)

10.1 Y4eOHo-1200paTOpHOE 000pPYyA0BaAHHE
OtcytcTByeT

10.2 Texnu4eckue 1 3JIEKTPOHHbIE CPEACTBA 00y4YeHUSA
OtcytcTByeT

CamocrosiTesibHas padora.

[TomerieHust st caMOCTOSATEILHON pabOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO IOJIKIIIOUEeHHS K ceTH «VIHTepHeT» U JOCTYNOM K 3JEKTPOHHOM HH( OpMallMOHHO-
obpasoBarensHOl cpene KHAT'Y:

- yutansHbii 3a71 HTh KHAT'Y;

- KOMIIBIOTEpHBIE KiIacchl (aya.  kopmyc Ne ).

11 Huble cBeaenus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO0-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMEe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 370POBbS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIIMMUCS, TaK U B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS IS TOJIy4yeHus: 00pa30BaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-nieqarornyeckuii CoOCTaB 3HAKOMHUTCS € TCUXO0JIOT0-(PU3UOTIOTHIECKUMU
0COOEHHOCTAMH O0YYarOMIMXCsl MHBAIUIOB M JIML[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu MHBaINAOB (npu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISETCS JONOJHUTEIbHAS MOAJNEP)KKA MIPENoJaBaHus ThIOTOPAMM, TICHXO-
JIoOTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMU COLIMOKYIBTYPHOIN peaOUINTALMU C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUH IMOJIHOIIEHHBIX MEXJINYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMara B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKka y4yeOHBIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTaBICHUs MaTepHalia B pas-



JTUYHBIX (OpMax: ayAHalbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CIEIHATBHBIX TEXHUYECKHX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuumuivabl aunamu ¢ OB3 ocyliecTBiIsSeTCs ¢ MCHOJIb30BAaHUEM CPEJCTB
o0OydeHus 0o0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJB30-
BaHUs1). MaTepuabHO-TEXHUYECKOE 00ECIICUCHHE MPeAyCMaTPUBACT MPUCTIOCOOICHUE ayIUTO-
puii kK Hy>xkaam jimi; ¢ OB3.

®dopma MpoBeJEHUsI aTTECTAMU ISl CTYJEHTOB-UHBAIUJIOB YCTAHABIMBACTCSA C YUETOM
WHAUBUAYAIbHBIX TIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmaTtpuBaet-
sl TocTymHas (hopMa MpeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 2 UMEHHO:

- B TIEYaTHOW WM DIJIEKTPOHHOM dopme (s JUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEILHOTO amnmapara);

- B IIe4aTHOM (hopMe UITH SIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIULI C HAPYIIEHUSIMH CIIyXa, PEUH, 3pECHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIAYX (IS JIUI] C HApYIICHUSIMH 3PEHUS).

CryaeHTaM ¢ MHBJIMIHOCTHIO YBEIMYMBACTCS BpPEMsl Ha MOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYyNMHas (Gopma mpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- MIUCBMEHHO Ha OyMare Wiu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (IS JIUI] C HAPYIICHU -
MU CllyXa, peuH);

- BHIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA (1S
JIUI C HAPYIICHUSIMUA OTTIOPHO-IBUTATEIILHOTO aIllapara);

* YCTHO ([U1s1 TUI] C HAPYLICHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEIHLHOTO allapara).

[Ipu HEOOXOAUMOCTH JJIsl 00YUAIOIIUXCSl C MHBAMIHOCTHIO MPOIEAypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJAUTHCS B HECKOJIBKO ITATOB.



[Tpunoxenue 1

®OH/I OHEHOYHbBIX CPEJICTB
10 JMCIHILINHE

CpeacrBa aBTOMaTU3HPOBAHHBIX BbIYUCIEHUI

Hanpanenune noaroToBku

20.03.01 - Texnocgepras 6ezonacnocme

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

Beszonacrnocme srcuznedesmenvrocmii 6 mexrtocqbepe

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus 3a0unas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 1 3

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenkou

Kagpeopa IIM - [Ipuxnaounas mamemamuxa
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IVIAHUPYEMBbIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHmu u MHAMKATOPHI UX TOCTHKCHUS

Ko 1 naumenoBanue
KOMIIETEHIINU

Nuaukatopel 1OCTHXKEHUS

Oo6menpodeccnoHanbHbIC

OIIK-1
Crocoben YYHTHIBATH
COBpeMeHHLIe TCHACHIIUN
paSBI/ITI/ISI TCXHHUKHU nu
TEXHOJIOT U B obJactu
TeXHOC(EpHOH Oe30MacHOCTH,
HU3MEPUTEILHOU u
BBEIYHMCITUTELHON TEXHUKH,
HH(POPMAIMOHHBIX TEXHOJIOTUH
Opyd  pelICHHH THUIIOBBIX
3amaq B obmacTi
podeCcCHOHATBHOM
NEATCILHOCTH, CBSI3aHHOH C
3aIUUTON OKpYXKarollel Ccpensl
u obecrnieueHreM 0€30IaCHOCTH
yeaoBeKa

OIIK-1.1 3HaeT coBpeMeHHbIE TEHACHLIUN Pa3BUTHS TEXHUKU U
TEXHOJIOTHI B 00J1aCTH o0ecrieueHus: TeXHOCPEpPHOU Oe301acHO-
CTH, COBPEMEHHbBIC TEHJICHIIUN BHIYMCIUTEIIbHON TEXHUKHU, UH-
(dbopMaIMOHHBIX TEXHOJIOTHH B cBOEeH MpodecCHoHaNbHON Aes-
TETBbHOCTH

OIIK-1.2 YmeeT ucnosib30BaTh BEIYUCIUTEIBHYIO TEXHUKY U UH-
(dbopMaIMOHHBIE TEXHOJIOTUHU B 001acTu obecrieueHus TexHochep-
HOM 0€30MacHOCTH; ONPEAETATh MapaMeTPhl OMACHBIX U BPEIHBIX
BO3/ICHCTBUI TEXHOJOTMYECKUX U POU3BOACTBEHHBIX ITPOLIECCOB;
BBISIBJISITH 0230BbI€ 3aKOHBI M 3aKOHOMEPHOCTHU PAa3BUTHSI HAYKHU B
obnactu TexHochepHOol 6e30MacHOCTH

OIIK-1.3 Bnaneer HaBbIKaMu CTPYKTYPUPOBAHUS 3HAHMI; Mpa-
BIWJIBHOTO BBIOOpPA CPEACTB, CIIOCOOOB U METOJIOB IMIPHHSTHUS peIIe-
HUH; BIaJICHUE TEXHUKOM U TEXHOJIOTHSIMH B 00s1acTH obecreue-
HUS TEXHOC(EepHOU 0€30IaCHOCTH; BIIaICHHE BEIYUCIUTEILHON
TEXHUKOW U MH(GOPMAITMOHHBIMU TEXHOJIOTUSMU B CBOEH Mpodec-
CHOHAJIBHOM JI€SITENBbHOCTH
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Kox u HaumenoBanue
KOMIIETEHIIU

Nunukatopel 1OCTHXKEHUS

Ob6menpodeccruoHanbHbIC

OIIK-4

CriocoOeH NoHUMAaThb
MIPUHITUTIBI pa0OTHI
COBPEMEHHBIX
MH(pOPMaIMOHHBIX
TEXHOJIOTHH U
HCIIOIL30BaTh UX I
perieHus 3aaa4y
npodecCHoHATBHON
IEeITEIbHOCTH

OIIK-4.1 3naet mpuHIUIIEI pabOTHl COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUH, TPUMEHSEMBIX B
npodeccuoHaNbHOM e TeTbHOCTH

OIIK-4.2 YMeeT HCIIOIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUISl PEIIeHHS 33124 POQeCcCHOHATBHOM

JACATCIIbHOCTH

OIIK-4.3 Bnaneer HaBbIKaMH IPUMEHEHHSI COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOIUH AJIs peIIeHus 3a/1a4
poecCHOHALHOM IeATETPHOCTH

Tab6muma 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

KoutpoJsmpyemsie ®opmupye- | HaumeHnoBanue
pa3naeibl (TeMbl) Masi KOMIIe- OLICHOYHOI'0 IToka3aTeu oneHKH
AMCUMILTUHBI TeHIUs cpeacTBa

Paznen 1 Ilpocreitmue BbI- OIIK-1 PI'P 3HaeT COBPEMEHHBIE Cpel-

YUCJICHUS U OTIepalliu; CTBa aBTOMAaTH3WPOBAHHBIX
BBIYMCIIEHUI W YMEET BBI-
MOJTHATH BBIUMCIIEHUS U MPO-
CTEHIINE ONEpalMU B Cpelie
MathCad

Pa3zen 2 3amaun nuHelHON OIIK-1 PI'P 3HaeT OCHOBHEIE 3a4aul U

anreOpbl ¥ aHATUTHYECKOM OIIK-4 METOBI INHEHHOH anredpsl

F€OMETPUHU Y JTUHEHHON reOMEeTpHUH U
yMEET pelliaTh Ux B Cpejie
MathCad

Paznen 3 3amaun matema- OIIK-1 PTP 3HaeT OCHOBHBIE 33J1a4U Ma-

TUYECKOI'0 aHaIu3a OIIK-4 TEeMAaTHUYECKOr0 aHaJIn3a 1
yMEEeT peliaTh Ux B Cpeie
MathCad




2 Metoanueckne MaTepHAaJIbl, ONpeIe/A0He MPoLeaypPhl OlleHUBAHUS 3HAHWIA,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
¢GopMupoBaHus KOMIIETEHIM I

Metoanyeckre MaTepualbl, ONpeACIIONIMe MPOIeayphl OIICHUBAHUS 3HAHUH, YMECHUH,
HABBIKOB U (WJIH) OIBITA ICATEIHHOCTH, IPEICTABICHBI B BUIC TEXHOJIOTHUECKON KapThl TUCIIH-
TIMHBI (Tabimma 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 16 menens 50 daioB 50 GaIoB - CTYACHT MPABWIBHO BBITIOJ-
Hui 3aaanue. [lokazan oTnnyHbIe Biajie-
HUS HABBIKAMH ITPUMEHEHHS ITOTyYSHHBIX
3HAaHUH U yMEHUH MPH peleHn: npodec-
CHOHAJIbHBIX 3aJ1a4 B paMKaX YCBOCHHOTO
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 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 TIPUMEHEHUS TIOTYIEHHBIX
3HaHUI U yMEHUI IpH pereHny npodec-
CHOHAJIbHBIX 33/1a4 B PAMKaX YCBOEHHOTO
yueOHoro marepuaina. [Ipu orBerax Ha
JOTIOJTHUTEIHHBIE BOIIPOCHI HA 3aIIATE
OBbUIO JIOMYIIEHO MHOT'O HETOUYHOCTEH.
HUTOTI'O: - 50 6amnoB -
Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JMCHUIIMHE:
0 — 64 % oOT MakCHMaJbHO BO3MOXKHOW CYMMBI OallIOB — «HEYIOBJICTBOPUTCIHLHOY
(HEZIOCTAaTOYHBIN YPOBEHB ISl IPOMEXYTOYHOH aTTECTAllNH 110 TUCIUILINHE);
65 — 74 % oOT MakCHUMaJbHO BO3MOYKHOW CYMMBI OaJIOB — «yIOBJIETBOPUTEIHLHO»
(OporoBbIi (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 32/IaHNUS WJIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMEHNH, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapaKTepH-
3yoime npouecc popMupoBaHHUs KOMIIETEHIIUH B X0/1€e 0CBOeHHsI 00pa3oBa-

TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH

PACYHETHO-TPA®HUYECKASA PABOTA (PI'P)

3amanue 1. HaliTu Bce kKopHU ypaBHEHUS (TTOJIMHOMA 3-€1 CTETICHH).

BapyaHT ypaBHEHUE BapHUaHT ypaBHEHHUE
1 x*+3x? —3x—-14=0 2 X +6x?—9x—-14=0
3 x*—19x—30=0 4 X2 +x*-12x=0
5 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 X +3x?—24x+1=0
15 X2 —4x>+2=0 16 2x3 —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

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

Kopnuu otnenuts rpadudecku.
BApUAHT 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—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—Ig(x)—7=0
11 VX —0s(0,38x) = X2 12 ctg(x)—x/2=0
13 ctg (L,05x) —x? =0 14 X2 +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. Pemmth cucteMy HEMHEWHBIX ypaBHEHUH ¢ TouHOCTHIO 10 0,0001.

KopHu otaenuts rpaguyuecku.
BapuaHT | CUCTEMa ypaBHeHI/Iﬁ BApHUAHT CUCTEMA ypaBHeHI/Iﬁ
1 sin(x) +2y =2; 2 cos(x) +y =15;
{cos(y -)+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=0. {sin(y)—Zx:l,G.
5 sin(x-1)=13-; 6 2y —cos(x+1) =0,
{x-sin(y+1):0,8. {x+siny:—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)—2x=1. {x+cos(y—2) =0,5.

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 -)+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.

3ananue 4. Pemnth cucTeMy JHMHEHHBIX anrebpamdeckux ypaBHeHuin AX =D, mo0bmv
U3Yy4EHHBIM MaTPUYHBIM METOJIOM. BBIOIHUTH IPOBEPKY:

2% +3X, +11x, =7 2%, +5X, +4x, =20 3% +4x, +X; =-1
1) ¢ X +X,+5%,=3 2) 4 X +3X,+2x%, =11 3) 3% +5X, +3X, =-1
2% + X%, +3%, =-1 2%, +10x, +9x, = 40 6X, +8X, +X; =3
7% +9%X, +4%, =0 6x, +5%, — 2%, =4 2% —6X, +3%; =-1
4) { 2% —2X, + X, =5 5) 3 9% —X, +4%; =13 B) 4 7% +2X, —15%, =32
5X +6x, +3x;, =1 3X, +4X, +2X%, =1 X, —4X, +9%; =5
2X, + X, +4X;, =5 2%, +11x, —5X, =2 X, —6X, —4X, =6
7) 4 X +3X,—6%x;=2 8) 12X, +3X, + 2%, =3 9) {—X, —6X,—4%x, =2
3%, —2X, +2X%;, =9 X, +3X, +4%, =-3 3% +9X,+2%x, =6
2% +11X, —=5X; =2 2X, + X, +4X; =-5 2%, —6X, +3%x; =-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, +5X, —2X; =4 7% +9X, +4x%, =0 3% +4X, + X, =-1
13) 3 9X, —X, +4x; =13 14) < 2X, —2X, + X, =5 15) 33X, +5X, +3X; =1
3% +4xX, +2X%, =1 S5X, +6X, +3%; =1 6X, +8X, +X; =3
2%, +5X, +4x, =20 2% +3X, +11x, =7 2X +2X, =%, =5
16) ¢ X +3X,+2X; =11  17) § X +X, +5%X; =3 18) 4 4X +3X, =X, =8
2%, +10x, +9x, =40 2% + X, +3%; =-1 8%, +5X, —3%; =16
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7% +9X, +4%, =0 2X +2X, =%, =5
19) < 2X, —2X, +X; =5 20) ¢ 4% +3X,—X, =8
5x +6x, +3x; =1 8x, +5x, —3x;, =16

3ananue 5. MccrnenoBarh PyHKIMIO: TOCTPOUTH Tpaduk QyHKIUU Y = f(X), HAWTH TOYKHU pa3-
PBIBA, TOUKU HKCTPEMYMa, TOUKH Meperuda, ornpeieanuTb ypaBHEHUS aCUMIITOT.

x? 1-2x (2-x)
1 = 2 = 3 e
)Y x? -1 )y Vx+2 )y In(2-x)
2x-1)" 1-cos4x 1-sinx
4) y= 5) y == ooX 6) y = ——SIMX
)Y (2x+4] )Y X-Sin x )Y pe 2
5
1+cos x 1-cos x x*
i~ A )Y oy
x*+5 (x+3) x> —3x—2
10) y= 11) y= 12) y =
) Y=5C )Y (x+2) ) X+1
4x? 4x—12 X +1
)Y Xt -1 )Y (x—2) )Y 2X+3
1-x) (x+2)°
16) y = ( 17) y = 18) y=In(x*+4
)Y = 7 VY= it ) y=In(x*+4)
19) y = (x? +1* 20) y = In:tX 21) y = '“)((X:;)
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JIucr perucrpauuu usmenenui K PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT

BocnurarensHas pabota o0yvaromuxcs.
OcHoBanue: @enepanbubliii 3akoH o1 31.07.2020
Neo 304-®3 "O BHeceHNH U3MEHEHUH B
®enepanbHblii 3akoH "O6 06pazoBaHuU B
Poccuiickoit denepanuu mo Bonpocam
BOCIIUTaHMs 00yyaromumxcs"

[IpakTHueckas MOArOTOBKA OOYJArOIITUXCS.
OcnoBanue: Ilpuka3z MuHucTEpCTBa HAYKU U
BhICIIETO oOpa3zoBanus Poccuiickoit deneparuu,
MunuctepcTBa nipocsenienus: Poccuiickoit dese-
parmu ot 05.08.2020 1. Ne 885/390 "O npaktuye-
CKOH MOAroToBKe o0yyaroumxcs"

Axryanuzanus  pasgenoB  PIIJI x  HOBomy
2021/2022 yuebuomy roxmy. OcHoBanue: I[Iporo-
KoJI 3aceianus kageapsl No ot
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