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1 OOume mooKeHus

Pabouas mporpamma mucturuinabl «CpencTBa aBTOMAaTU3UPOBAHHBIX BBIYUCIICHUNY CO-
CTaBJICHAa B COOTBETCTBHHU C TpeOOBaHUSAMHU (eepalbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeIbHO-
ro CTaHjapra, YTBEp)KICHHOrO0 NpHKa3oM MuHHUCTepcTBa oOpa3oBaHMs W Hayku Poccuiickoi
®Oenepanru Ne 1170 ot 20.10.2015, u ocHOBHO# mpodeccoHabHONH 00pa3oBaTebHON IPO-
rpammbl oarotoBku «OOopynoBanue HedTerazonepepadboTku» no HampasieHuto 15.03.02 -
"TexHOIOTHYEeCKUE MAIIMHBI U 000pyI0BaHue" .

[IpakTuyeckas MOATOTOBKA PEaJM3yeTCsi Ha OCHOBE MNPO(ECCHOHAIBHOTO CTaHIapTa
19.003 «Cnernuanuct mo o06cIyKMBaHUIO U PEMOHTY He(PTe3aBOJCKOTO 000PYIOBAHUS Y.

3anaun W3yuuth BO3MOKHOCTH MareMaTuueckoro makera MathCAD mis aBromaru-
AUCITHIIINHBI 3UPOBAHHBIX BBIYHUCICHUN

OCHOBHBIC 1. Tlpocreiimivie BBIYUCICHUS W ONICPALINN;

pasaensl / TEMbl | 2. 3anaun JUHEHHOM aJreOphl ¥ AaHATUTUYECKOW TEOMETPHH;

AUCHHUIITAHBI 3. 3agauu MaTeMaTUYECKOro aHAIU3A.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tpouecc wu3yueHus gucHUIUIMHBI «CpeicTBa aBTOMATU3UPOBAHHBIX BBIYMCICHUN )
HalpasjieH Ha (OpMHUpPOBAHUE ClENyIOMUX KomrereHui B coorBeTcTBUM ¢ PI'OC BO u oc-
HOBHOI 00pa3oBaTeIbHOM MporpaMmon (Tadsumma 1):

Tabmuna 1 — KoMmeTeHIIMy 1 HHANKATOPBI UX TOCTHKCHUS

KO,I[ 1 HAUMCHOBAHUC KOMIICTCHLIM I/IH,Z[I/IKaTOpLI JOCTHIXKCHUA

Ob6menpodeccuonanbHble

OIIK-3 3HanueM OCHOBHBIX MeTO10B, crio- | OIIK-3.1. 3HaeT OCHOBHEIE METO/IbI, CIIOCOOBI U

co0OB U CPE/ICTB MOJIyYEHHUS], XpaHEHUS, CpEeJCTBA MOTYUYCHHUS, XPAHCHHUS, TIepepaboTKu
nepepaboTku nHGOPMaIIMU, YMEHUEM HC- | HHPOpPMAIUH

MOJIB30BaTh JUISl PEIIEHUSI KOMMYHUKA- OIIK-3.2. YMeeT ucnoap30BaTh AJIsl PEIICHUS
TUBHBIX 33/1a4 COBPEMEHHbIE TEXHUYECKHE | KOMMYHUKATHUBHBIX 3a/1a4 COBPEMEHHbIE TEXHUYE-
cpencTBa M HHPOPMAIIMOHHBIC TEXHOJIO- CKHE CPEeJICTBA

THH C UCIIOJIb30BAHUEM TPaTUIIMOHHBIX OIIK-3.3. Bnageet HaBbIKaMH BIIAJCHUS COBpE-
HOCHTEJIeH HH(OpMaIHH, pacipeIeIcH- MEHHBIX THPOPMAITMOHHBIX MTPOYKTOB B TJIO-

HBIX 0a3 3HaHHﬁ, a TaK¥XKcC I/IH(I)OpMaI_[I/II/I B OaIbHBIX KOMITBIOTCPHBIX CETAX
rJ100aJbHBIX KOMITBIOTCPHEBIX CETAX

3 MecTo TMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOii MporpaMMsl

Huciunnnnaa «CpeacTBa aBTOMaTU3MPOBAHHBIX BBIUMCICHUI U3ydaercs Ha 1 kypce.

JucuunianHa BXOAMT B cocTtaB Onoka 1 «/lucuumumbbel (MOAYNH)» M OTHOCHUTCS K
00s13aTeIbHON YaCTH.

3HaHUs, YMEHUS U HaBBIKH, CHOPMUPOBAHHBIE MPU M3YyYSHUH AUCUUILIHHBI « CpeacTa
ABTOMATU3UPOBAHHBIX BBIYMCIEHUN», OyIyT BOCTPEOOBAHBI BBHINOJHEHUU BBIMTYCKHON KBaJH-
(uKaIOHHON pabOTHI.

Jucuumnuna «CpeacTBa aBTOMaTU3MPOBAHHBIX BBIYMCICHUI» YaCTUYHO Peau3yeTcs B
dopme mpakTHUeCKOW MOATOTOBKHU. [IpakTHueckas MOArOTOBKA OPraHU3yeTCs IyTEM BBINOJIHE-
HUS 1a00paTOPHBIX paboT, BHIMOIHEHUS pacuéTHO-rpadpuueckoil paboThI.

HucuumumHa «CpescTBa aBTOMAaTU3MPOBAHHBIX BBIUMCICHUI» B paMKaxX BOCIUTATENb-
HOM paboThl HampapiieHa Ha (GOPMHUPOBAHHE y OOYYArOIIMXCS YMEHHS CaMOCTOSITEIbHO MbIC-
JMTb, pa3BUBAET NPO(eCcCHOHAIbHBIE YMEHHUS.




4 O0beM IMCHUIIMHBI (MOAYJISI) B 324ETHBIX eIMHHUIAX ¢ YKa3aHHEM KOJIMYecTBa
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUILIMHEI cocTaBisaeT 3 3.€., 108 akaz. yac.
Pacrnipenenenne o6beMa AUCHHUILTUHBI (MOTYJIS) IO BUAM YU€OHBIX 3aHATUN MPEICTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemn-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

108

KonTakTHasi aynuTopHasi padbora o0yyamommxcsi ¢ npenoaasareseM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

10

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSTHS)

CamocrosiTesibHast padoTa 00y4aIIUXCsl U KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C MPEernoaBaTesiMU (B TOM YKCIIE HHIUBUAYATbHbIC KOHCYIbTALUN);
B3aMMOJICHCTBHE B AJICKTPOHHOM MH()OPMALIMOHHO-00pa30BaTEeIILHOM cpeie
BYy3a

94

[TpomexyTouHas arTecTanusi O0yJaromuxcs — 3a4eT C OIEHKON




5 Copepxanue JMCOMIIMHBI (MOAYJIsA), CTPYKTYPHPOBAHHOE 110 TeMaM

(pasnenaM) C YKa3aHUEM OTBCACHHOI'O HA HUX KOJIHUYECTBA 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

(MmonyJi0)

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

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeaciIiCHUC 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
IIPOMEKYTOUYHO aTTecTauuu npeacrasieH B [Ipunoxenun 1.

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

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE 00ecTiedeHne TN CIUTITHHbI
(MmomxyJin)

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.

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

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

8.4 CoBpemenHnble npogeccHoHATbHbIE 0a3bI JAHHBIX H HHGOPMALIMOHHBIE
CIIPaBOYHbIE CHCTEMBbI, HCNIOJIb3yeMble IPH OCYLeCTBJICHHH 00Pa30BaTeIbHOIO
npoiuecca no AUCHUIINHE
1 DnextponHo-Oubanoreunas cucrema ZNANIUM.COM. Jlorosop EIT 44 Ne 4378 36¢
NK3 21 1 2727000769270301000100046311244 ot 13 anpens 2021 r.

2 DnexTpoHHO-0MOaMoTeuHas cucreMa [IPRbooks. JIunensnonnsiit jorosop Ne EI144 Ne
44/4 na mpenocTaBieHrEe JOCTyIa K AIeKTpoHHO-OnOmoreuHout cucreme IPRbooks K3 21 1
272700076927030100100100036311244 ot 05 deBpans 2021 r.

3 Dnextponno-ombnuoTeunas cucrema eLIBRARY.RU. JloroBop Ne EIT 44 No 004/13 na
OKa3aHHe ycayr JI0CTyTIa K 3JIEKTPOHHBIM U3JIaHUSIM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

8.5 Ilepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX /1151 OCBOEHHST TUCIIUTIIMHBI (MOTYJI51)

1 http://www.mathcad.com/library/ - 6ubnroTeka pecypcos mo cucteme Mathcad.

2 http://window.edu.ru/


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

8.6 JIulleH3MOHHOE ¥ CBOOOTHO PacnpocTpaHsieMoe MPOrpaMMHOe odecredeHue,
HCNOJIb3yeMoe MPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOTO Mpoiecca
M0 TUCIUTITHHE
Tabnuna 5 — [lepedyeHp UCTIONB3yeMOTro IPOrPaMMHOTO 00ECTICUCHHSI

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 IJIAHOM M pac-
nucaHueM ydeOHBIX 3aHATHH. SI3bIK 00ydeHus (mpernoaaBaHus) — pyccKui. [[ns Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABINBAETCS IPOAOKUTEILHOCTHIO 45 MUHYT.

IIpu dbopmupoBanuu cBOEW MHAMBHIYAIbHOW 00pa3oBaTENbHON TpaeKTOpUH O0yyaro-
LIMICSI UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIOIIUX AUCLUUILINH U MPO(HECCHOHATIBHBIX MOAY-
Jieil, OCBOEHHBIX B MpoOIlecce MPEAIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKAAeT 00yyarore-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHU

VYy4eOHblii MpoIecC MpH MPEnoJaBaHuUd Kypca OCHOBBIBACTCS HA MCIIOJIb30BAHUU TPaIdH-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauuuoH-
HbIe 00pa3oBaTeIbHBIE TEXHOJIOTUU TPEACTABICHBI JCKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIb3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBereHus 3anatuii. Madopmanmonase
o0pa3oBaTe/bHbIE TEXHOJOIMHM PEATU3YIOTCS MYTEM AaKTUBHU3ALUU CAMOCTOSTEIbHOM pabOThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeIbHOI cpee.

9.2 3aHATUA JeKIUOHHOI0 THIIA

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

Ha niepBoii nekuuu nektop 00s3aH NpeaynpeauTh CTYACHTOB, IPUMEHUTEIBHO K KAaKOMY
0a3oBoMy y4eOHUKY (yueOHUKaM, yUeOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKMOHHBIN Kypc JOJDKEH JaBaTh HauOoJbIIMi 00beM MH(pOpMaluu U 0OecreynuBaTh
6osee rirybokoe MOHMMaHKUE Y4eOHBIX BOINPOCOB MPH 3HAUYUTEIBHO MEHbBILEH 3aTpaTe BpEMEHH,
YyeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHraa.

9.3 3aHsATHS CEMHMHAPCKOIO THIIA

CeMMHaApCKUE 3aHATHS IPECTABIISAIOT COOO0H ETANU3AIHUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOJIATCS B LEJAX 3aKPEIJICHUs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3/Ieibl.

OcHoBHOH (OpMOI1 NPOBENIEHUSI CEMUHAPOB SIBIISIETCS. 00CYXIeHne Hanbosee mpodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa300op MpUMEpOB M CUTyallUud B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TpemojaBaTessi BXOMIAT: OKa3aHWE METOJIUYECKON TO-
MOIIH U KOHCYJIETUPOBAHHE CTY/IEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJIaraeéMble MpernoiaBaTenem;

* y4acTHe B JUCKYCCHAX;

* BBITOJIHEHHUE MTPOEKTHBIX U MHBIX 3aJJaHUI;

* ACCHCTHPOBAHHE TPENOIABATEIIO B IPOBEICHNUN 3aHATHIA.



OTBer f0KeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBUIKU Ha UCTOYHUKH.

Jloknansl ¥ ONIIOHMPOBAHHUE JTOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAIACHUS TEOPETUYECKUM
MaTEpUaIOM, a TAK)KE KOPPEKTHOCTb U CTPOrOCTh PACCYKACHUM.

OneHuBaHUE 3a/1aHUl, BBIIIOJIHEHHBIX Ha CEMUHAPCKOM 3aHSATHUH, BXOAUT B HAKOIUICH-

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

CamocTtosrenbHas paboTa CTYJEHTOB — 3TO MPOILECC AKTHUBHOTO, IIeJIEHANPaBIEHHOTO
NPUOOpPETEHUsI CTYJACHTOM HOBBIX 3HAHWH, YMEHUH 0€3 HEMOCPEACTBEHHOTO y4JacTHsl Mpernoia-
BaTeJsl, XapaKTEpU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaTOB AEATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATebHON PaOOTHI:

* CHUCTEMAaTH3alus U 3aKPEIICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYJACHTOB;

- yrayOJIeHHue U paclIMpEeHUe TEOPETUYECKUX 3HAHMIA,

- (hopMHpoOBaHHE YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUATILHYIO JTUTEPATYPY;

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

- (hopMHpOBaHHE CAMOCTOSITEIILHOCTH MBIIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpHas paboTa MOXKET OCYIIECTBIISITHCS WHIUBUYAIBHO WM TPYIIaMH CTY-
JEHTOB B 3aBUCUMOCTH OT IIeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHooTHsI OpraHu3aIi CaMOCTOSTEIHLHOM pabOThI CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAILHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3yabTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAOOTHI CTYJACHTOB MOXET
MPOXOIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM (opme.

CryneHTsl JODKHBI MOAXOIWTh K CaMOCTOSITEIBHOM paboTe Kak K HaWBaKHEUIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETUUYECKUX 3HAHUM, BHIPAOOTKE €UHCTBA B3IJISJIOB HA
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTPE/ICTICHHBIX HABBIKOB U MCIIOIB30BaHUs mpodec-
CHOHAJIbHOM TUTEPaTypHI.

9.5 MeTroanueckue yKa3aHus JJiA 00y4al0UIMXCsl 10 OCBOEHUIO TN CIUTITTHHBI

[Tpr m3yyeHMM AMCUUIUIMHBI OOYYarOIIMMCS IeJIecO00pa3HO BBIIOIHATH CIEAYIOIIHE
pEKOMEHIANNN:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/IyeTCsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEICICHHs, TIOHATHS pa3Jie-
na.

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

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITENbHO, 3a/1a€TCs Ha JIEKLIUAX Mpero-
naBatenieM. MM ke aroTcs UCTOYHHMKH (B MEPBYIO Ouepe/lb BHOBb M3JaHHbBIE B MEPUOINUECKON
HaY4HOI uTeparype) Ui 6osee AeTaIbHOr0 MOHUMaHUs BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIIUH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATh OCHOBHBIE ONpPEIEICHUS U (PaKTHI;

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

* UIB3YYUTH PEKOMCHIAOBAHHYIO JIMTEPATYPY, COCTABJIATh TE3NCHI, aHHOTAINUU U KOHCIICKTBL
HanOoJiee BaKHBIX MOMEHTOB;



* CAMOCTOSITENILHO BBITIOJHSTH 33/I1aHUsI, aHAIOTUYHBIE TIPe/JIaracMbIM Ha 3aHSATHUSX;
* MCIOJIb30BAaTh AJI CAMOIIPOBEPKH MaTepHalbl (POHAA OIEHOYHBIX CPEACTB.

Memoouueckue ykazanus no evinonnenuio PI'P

3aganus B PI'P 10KHBI OBITH BBIIOJIHEHB! C TOMOIIBIO N3Y4aeMbIX IPOTPAMMHBIX CPEI:
Mathcad. Pesynbprat paboThl 10JpKeH ObITH OGOpPMIIEH cOoryiacHO Ph 013-2016 «TeKCTOBBIE CTY-
nenuyeckue padotsl. [IpaBuna opopmiieHUs.

3amanue 1. st Toro 4roObl HaiiTH KOpeHb ypaBHeHus Buaa f(x) = 0 HeoOXommmo
HAWTH Takoe 4Yucio &, MpH TOACTAHOBKE KOTOPOro B ypaBHeHHE f (&) MOIYydMM TOXIIECTBO
f(€&) = 0. Yucno & maspiBacTcs KopHeM mii HysneM ypaBHenus f(x) = 0. Ecnu ypaBHeHue 3a-
nano B hopme nmomuHoma: a X" +a, X" +...+aX+a, =0, To 1715 OTHICKAHUS KOPHEl MOJTHHO-
ma B Mathcad ncnoneayercst Gynkiust polyroots(v), rae v — BekTop-crosnbern, coaepkammii Ko-
3¢ ¢unmentsl nonuHoMa. Koap@puuueHTsl MOJMHOMA MOKHO HAWTH C IMOMOIIbIO KOMAaH[bI
«coeffsy Ha manenmu HUHCTPYMEHTOB «CHMBOJIBHBICY.

3aganue 2. s penieHus HeJIMHEHHOIO0 YpaBHEHUS IO MpaBUjiaM BBIYUCIUTEIbHOU Ma-
TEMAaTUKHU, HEOOXOAWMO, BO-TIEPBBIX OTACIUTH KOPHHU YpaBHEHHS, JTHOO aHATUTHYECKH, JHOO
rpaduyecku. 3aTeM, yTOUHUTH JIOKAJIM30BAHHBIA KOPEHb YPaBHEHHS ¢ HEKOTOPOM TOUHOCTBIO €.

Jlns yrouHeHHsI KOpHEil HenmHeiHoro ypaBHenuss B Mathcad mokHO wHCHONB30BaTh
BCTPOCHHYIO (PYHKLMIO FOOt, KOTOpasl B 3aBUCUMOCTU OT THUIIa 3a/la4M, MOXKET BKJIIOYaTh JIMOO
IBa, 100 YeThIpe apryMeHTa M, COOTBETCTBEHHO, pab0TaeT HECKOJIBKO TO-Pa3HOMY:

- root(f(xo), Xo), rae f(XO) - 3HAUCHHME JICBOW 4acTU ypaBHeHUs B Touke X, (X, -

HavyaJbHOE MPUOIMKEHNUE KOPHS);

- root(f(x0 ), Xy, 8, b), rae a, b — rpaHuLbl HHTEpBaia, BHYTPH KOTOPOTO MPOUCXOMT I0-
UCK KOpHSI.

3ananue 3. PaccMOTpUM aJIrOpUTM aBTOMATHU3alMM MOUCKA KOPHEH CHUCTEMbl HEIMHEH-
HbIX ypaBHeHuii B Mathcad.

Ecim cucrema HENMHEHWHBIX YPABHEHUW, HAIPUMEDP, CONCPKHUT JBa YPaBHEHUS:

f,(x,y)=0 y=¥(xy)

TO UX HaAO 3allMcarb B BUJC: , 3aTCM pPCAIM30BATh PCHICHUC B JIBa
f2(X1 y):O’ y:yZ(X’ y)

JTama: MepBbli - Tpaguuecku OTAENUTh KOpHH. Mcnonb3ys rpaduk, BeIOMparoTcs HadajabHbIE

3HaueHus X=Xy, Y:=Y,. Bropoii — yTouHuTh pelieHne ¢ yKa3aHHOW TOYHOCTHIO C MOMOIIBIO

6noka pemenuit Given-Find. Jlist atoro 3agarorcs HavanbHble 3Hadenuss X=X, Y=Y, . [Tocne

y=y,(xy)

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

crBa = (Haxkatb Ctrl u 3Hak paBencTBa). Be3Bars Gynkimo Find(X,y).

3amanue 4. Jlyig TOoro 4To0bI HCcclieqoBaTh QYHKIIMIO HEOOXOAUMO:

— ompenenuTe GyHKUHUIO U TOCTPOUTE ee TpaduK;

— HailTu TOYKy mepecedyeHus ¢ ochto opauHar, Beraucaus Y(0). Haiitu Touky nepeceue-
HHS ¢ OChio abcimce, pemrB ypaBHeHue Y(X)=0 (uepe3 mento Cumeonuxa GyHkuuio Solve g
Mathcad);

— HaWTH TOYKH pa3pbiBa PYHKINHU. BEIYMCIUTE OJHOCTOPOHHUE NIPE/ICIbI;

— 3amMcaTh YpaBHEHMsS BEPTUKAIBHBIX aCUMNOTOT: X = @& — BEpPTHKAJbHAs aCHMIITOTA,
€CIIM CYIIECTBYIOT MPEIEIIbl: Xﬂrﬂo y(x) =+o0, X!}ran0 y(x) = to0. [TocTpouTh acumMnroTy Ha Tpadu-

ciyxeOHoro cinoBa Given 3amucaTth ypaBHEHUS

Ke (QyHKLUH;
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— 3amucaTh ypaBHEHUE HAKJIOHHOW aCUMHOTOTHL Y =KX+ D — HaKkJIOHHas acCUMITOTA, €C-

JIM CYIIECTBYIOT Ipeaebl: k = lim M, b= lim [y(x)—kx]. N300pa3uth acumMnToThl Ha rpaduke
X X—>Fo0

- X—>*o0
$ynkumu;

— 3amMcaTh YPaBHCHHUS TOPU30HTAIBHBIX acuMmnTor Yy=b. M300pa3uTh acuMNOTOTH Ha
rpaduke;

— HaNTH HYJIM NPOU3BOJHOM, pemiuB ypaBHeHHE Y'(X) = 0. Bpruncaute u 3anucarb Ko-
OpIMHATHl TOYEK JKCTPEMyMa, yKa3aTh MX THI (MakcUMyM, MHHHMYM). [loctpouth Tpaduk
MIPOU3BOAHOM;

— HAUTH HYJIU BTOPOH IIPOU3BOJHOMN, PEILIMB YPAaBHEHHE y”(x) =0. Bpruucauts u 3anu-
caTh KOOPJAMHATHI TOUEK nepernda. OnucaTs HHTEPBaAJIbl BBIMYKIOCTH U BOTHYTOCTH. [locTpouTh
rpaduk BTOPOM MPOU3BOIHOM;

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecreyeHusi, He0OX0MMOro sl
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NMPoIECcca MO JUCHUIIMHE (MOYJII0)

10.1 YueOHo-1a00paTOpHOE 000PYT0BAHHNE
OtcyrcTBYyeT

10.2 TexHu4eckue U 3JIEKTPOHHBIE CPEACTBA 00yUeHHUS
OtcyrcTBYyeT

CamocrosiTeibHast padoTa.

[TomereHust A7l CaMOCTOSTENbHON pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MO>KHOCTBIO TIOJIKJTFOUCHHS K ceTH «MHTepHeT» ¥ JOCTYIIOM K 3JICKTPOHHON MH(OpMAIMOHHO-
obpazoBarenbHol cpene KHAT'Y:

- yutanbHEIN 3a71 HTh KHAT'Y;

- KOMITBIOTEpHBIE KJacchl (aya.  kopmyc Ne ).

11 Uubie ceenenus

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

OcBoeHue NUCIUILIUHBI 00YYarOIUMUCS C OrPaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYarOUIMMHCS, TaK U B OTAEIbHBIX
rpynmnax. [Ipennosnaratorcs cnenuanbHble YCIOBHS JUISl OTy4eHUs! 00pa3oBaHUs 00yJaronuMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HAKOMUTCSI C TCHUXOJI0T0-(pU3UOIOTrHUECKUMHU
O0COOEHHOCTSIMU O0YYaroIMXcs MHBAIWIOB U JIUI[ C OTPAaHUUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu WHBaIUAOB (npu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISETCS JONOIHUTENbHAS MOAJEPKKA IIPENOAaBaHNs ThIOTOPAMH, IICHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJb30BaTh COIMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS], TEXHOJIOTMU COLIMOKYIBTYPHOIN peaOUINTALMU C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUH IMOJIHOIICHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOTO KIMMaTta B cTyneHueckoi rpymme. [Toanbop u
pa3paboTka y4yeOHBIX MaTepHaIOB MPOU3BOAATCSA C YUETOM INPENOCTABICHHUs MaTepualia B pas-



JUYHBIX (OpMax: ayAHalbHOM, BU3YaIbHOW, C WCIOJB30BAHUEM CIEIHATBHBIX TEXHUYECKHX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuumuidabl JuiamMu ¢ OB3 ocylecTBiSeTcsl ¢ UCMOJIb30BAHUEM CPEJICTB
o0OydeHus 0o0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE 00ECIICUCHHE MPeayCMaTPUBACT MPUCTIOCOOICHUE ayIUTO-
puii kK Hy>xkaam jimi; ¢ OB3.

®dopma NMpoBeJEHUsI aATTECTAMU ISl CTYJ€HTOB-UHBAIU/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 nmpenycmarpuBaet-
sl TocTymHas (hopMa MPeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 2 UMEHHO:

- B TIEYaTHOW WM DJIEKTPOHHOM dopme (s JUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEIBHOTO amnmapara);

- B IMe4aTHOM (hopMe WJIH PIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUGPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILICHUSIMH CIIyXa, PEUH, 3pEHHUS);

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

CryngeHTaM ¢ MHBJIMIHOCTHIO YBEIMYMBACTCS BpPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IMpeaycMaTpuBaeTCs AOCTYyNMHas (Gopma mpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, a UMEHHO:

- IMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIUI] C HAPYIICHU -
MU CllyXa, peun);

- BHIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIH30BAHUEM YCIYT aCCUCTEHTA (I
JUI C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

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

[Ipu HEOOXOIUMOCTH JJIsl 00YHAIOIIUXCSl ¢ MHBAMIHOCTHIO MPOIEAypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.



[Tpunoxenue 1

®OH/I OHEHOYHbIX CPEJICTB
10 AMCIHILINHE

CpeacTrBa aBTOMaTU3HPOBAHHBIX BbIYUCIEHUI

HampagiieHne moAroTroBKu 15.03.02 - Texnonoeuueckue mawumst u 060pyoosarue
HanpasnenHocts (mpoduib) Obopyodosanue neghmezazonepepabomru
00pa30BaTeNbHOM POrpaMMbl
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 € IVIAHMPYEMBbIMH Pe3yJIbTaTAMH 00pa30BaTe/IbHOM NPOrpaMMblI

Ta6mmma 1 — KomneTeHmu 1 MHAMKATOPHI UX TOCTHXKCHHS

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIU

Nuaukatopbl JOCTUXEHUS

O6menpodeccrnoHanbHbIE

OIIK-3 3HaHMEM OCHOBHBIX METOHO0B, CIIO-
co0O0B U CPE/CTB MOJIyYEHHUS], XPAaHEHUS,
nepepaboTku HHPpOpMaIIUK, YMEHUEM UC-
MOJIb30BATh IS PEIICHUSI KOMMYHHUKA-
TUBHBIX 33]1a4 COBPEMEHHbIE TEXHUYECKHE
cpencTBa M HHPOPMAIIMOHHBIE TEXHOIO-
TUH C UCIIOJIb30BAHUEM TPaTUIIMOHHBIX
HOcHTeJeH nHpOopMaIuu, pacipeiencH-
HBIX 0a3 3HAHU, a TaKkke HHPOPMAIIUH B
NI00ATEHBIX KOMIIBIOTEPHBIX CETSIX

OIIK-3.1. 3HaeT OCHOBHEIE METOALI, CITOCOOBI U
CpelCTBa MOJyYCHUs, XpaHEHUs1, IepepadOTKU
nHpopmaruu

OIIK-3.2. YMeeT ucnoab30BaTh AJIs PELICHUS
KOMMYHHUKATUBHBIX 3a7]a4 COBPEMEHHBIE TEXHUYEC-
CKHE Cpe/CTBa

OIIK-3.3. Bnageer HaBbIKaMHU BJIaJICHUS COBpE-
MEHHBIX THPOPMAITMOHHBIX MTPOYKTOB B TJIO-
OaJIbHBIX KOMITBIOTEPHBIX CETSIX

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

Konrposmpyemsie ®opmupye- | HammenoBanue
pa3aeJbl (TeMbl) Masi KoMIIe- OLIEHOYHOI 0 IMoka3aTenu oueHKHU
AUCHHILIMHBI TeHI U cpeAcTBa

Paznen 1 Ipocretimue BoI- OIIK-3 PI'P 3HaeT COBpPEMEHHBIE Cpej-

YUCJICHHS U Ollepalluu; CTBa aBTOMAaTH3WPOBAHHBIX
BBIYHMCIICHUM U YMEET BBI-
MOJIHATH BBIYUCIIEHUS U IIPO-
CTEHILINE ONEepauuu B Cpeae
MathCad

Paznen 2 3amaun nuHEiHOM OIlK-3 PI'P 3HaeT OCHOBHBIE 33/1a4l U

anreOpbl U aHATUTHYECKOM METO/1bl IMHEWHOW anreOpbl

reOMeTpUHn Y JIMHENHON reOMEeTPUH U
YMEET pelaTh Ux B Cpejie
MathCad

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

TAYECKOTO aHan3a TEMAaTUYECKOT0 aHaIu3a 1
YMEET pelaTh Ux B Cpejie
MathCad
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2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
¢GopMupoBaHus KOMIIETEHIM I

Metoanyeckre MaTepuabl, ONpeeIIONINe MPOIeayphl OIICHUBAHUS 3HAHUM, YMCHUH,
HABBIKOB U (WJIH) OIBITA CATEIHHOCTH, IPEICTABICHBI B BUIC TEXHOJIOTHUECKON KapThl TUCIIH-
TIMHBI (Tabsmmna 3).

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

Kpurepun
OlLlCHUBAHUS

1 cemectp
Ilpomesrcymounas ammecmavusn ¢ hopme 3auem c oyeHKou
PI'P 3a4eTHas 50 6ammoB 50 GaIoB - CTYACHT MPABWIBHO BBITIOJ-
Heaens Hui 3aaanue. [lokazan oTnnyHbIe Biajie-
HUSI HABBIKAMH IIPUMEHEHHS TTOJTy4YSHHBIX
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 yCBOEHHOI'O yueOHOro MaTepua-
na. OTBeTUs Ha OOJBIIMHCTBO AOTOJIHU-
TEJILHBIX BOIIPOCOB Ha 3alIHTE.
30 6amioB - CTYACHT BBIMIOIHIII 3aJaHUE
C CYILIECTBEHHBIMHU HETOYHOCTAMU. [Ioka-
3aJ1 y/IOBJIETBOPUTEIHHOE BIIaJICHHE
HaBBIKAMU TIPUMEHEHUS TIOTYIEHHBIX
3HaHUI U yMEHUH NpH peleHny npodec-
CHOHAJIbHBIX 33/1a4 B PAMKaX YCBOEHHOTO
yueOHoro marepuaina. [Ipu orBerax Ha
JOTIOJTHUTEIHHBIE BOIIPOCHI HA 3aIIATE
OBbUIO JIOMYIIEHO MHOT'O HETOUYHOCTEH.
HNTOI'O: - 50 6amnoB -
Kpurtepuu oneHku pe3yibTaToB 00y4eHHs M0 JUCHUIINHE:
0 — 64 % oOT MakCHMaJabHO BO3MOXXHOW CYMMBI OQNIOB — «HEYIOBJICTBOPUTEIHLHOY
(HEZIOCTAaTOYHBIN YPOBEHB ISl IPOMEXYTOYHOH aTTECTAllNH 110 TUCIUILINHE);
65 — 74 % oOT MakCHUMaJbHO BO3MOKHOW CyMMBI OajZIOB — «YyJIOBJIETBOPUTEIHHO»
(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)

12



3 TunoBble KOHTPOJIBLHBIE 321aHUSI WJIN HHBIE MATEPUATbI, HEOOXOAUMbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XapaKTepPH-
3youme npouecc popMupoBaHHUs KOMIIETEHIIMH B X0/1e 0CBOeHHs 00pa30Ba-

TeJbHOH NMPOrpaMMbl

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH

PACYHETHO-TPA®HUYECKASA PABOTA (PI'P)

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

BapuaHT ypaBHEHUE BapuaHT ypaBHEHUE
1 x*+3x? —3x—-14=0 2 X3 +6x2—-9x—14=0
3 x> —19x—30=0 4 X} +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®—3x2+35=0 12 x}—-12x-10=0
13 2x°+9x°—6=0 14 X +3x?—24x+1=0
15 XX —4x2+2=0 16 2x% —3x?* —12x+1=0
17 x> —12x+10=0 18 x> —3x* —24x+8=0
19 X3 +0.4%x* +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.

BapuaHT YpaBHCHHE BapuaHT YpaBHECHHE
1 tg(0,5x +0,2) = x* 2 x+1g(x) =0.5
3 x> +4sin(x) =0 4 tg(0,3x +0,4) = x*
5 3x—cos(x)—1=0 6 x* +4sin(x) =0
7 lg(x)—7/(2x+6)=0 8 3x—cos(x)—-1=0
9 x+1g(x)=0,5 10 2x—lg(x)—7=0
11 Jx —c0s(0,38x) = x? 12 ctg(x)—x/2=0
13 ctg (1,05x) —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. Pemuth cucteMy HEIMHEWHBIX ypaBHEHUH ¢ TouHOCThI0 10 0,0001.

KopHu otaenuts rpaguyuecku.
BAPUAHT | CUCTEMA YpaBHEHUU BAPHUAHT CHCTEMA YpaBHEHUN
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=0. {sin(y)—2x=1,6.
5 sin(x-1)=13-y; 6 2y —cos(x+1) =0;
{xosin(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)—2x=1. {x+cos(y—2)=05.

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

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

13 sin(y) +2x=2; 14 cos(y)+x=15;
{cos(x—l) +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. {sm(x) 2y =16.

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

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

3amanne 4. PenmnTh cUCTEMY JIMHENHBIX aireOpandeckux ypaBHeHuid AX =D, 100biM
M3Y4YEHHBIM MAaTPUYHBIM METOAO0M. BBINOIHUTH IPOBEPKY:

2% +3X, +11x, =7 2%, +5X, +4%; =20 3% +4X, + %X, =-1
1) ¢ X +X,+5%;,=3 2) 3 X +3X,+2%x, =11 3) 3% +5X, +3X, =-1
2% + X, +3%, =-1 2%, +10x, +9x, = 40 6X, +8X, +X; =-3
7% +9X, +4x%, =0 BX, +5X, —2%X; =4 2X, —6X, +3x; =-1
4) § 2% —2X, + X, =5 5) 3 9X, —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, 5%, =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, 5%, =2 2X + X, +4X, =5 2X, —6X, +3x; =-1
10) 12% +3%, +2X; =-3  11) { X +3X, —6X; =2 12) 37X +2X, —15%, =32
X, +3X, +4%, =-3 3%, —2X, +2X; =9 X, —4X, +9%; =5
BX, +5X, —2%X;, =4 7% +9X, +4x%, =0 3% +4X, + %X, =-1
13) § 9%, —X, +4x, =13 14) 1 2% —2X, +X; =5 15) 13X, +5x, +3x; =-1
3X, +4X, +2X%, =1 5X +6x,+3x;, =1 6X, +8X, +X; = -3
2%, +5X, +4%; =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% +9%X, +4%, =0 2X +2X, — %X, =5
19) < 2X, —2X, +X; =5 20) ¢ 4% +3X,— X, =8
5X +6x,+3x;, =1 8x, +5x, —3x;, =16

3ananue 5. MccnenoBarh PyHKIHIO: TOCTPOUTH Tpaduk QyHKIUU Y = f(x), HalTHU TOYKHU pa3-
pBIBa, TOYKU SKCTPEMYMa, TOUKH Ieperuda, onpeaeuTb ypaBHEHUSI aCUMIITOT.

x° 1—2x (2—x)
1 = 2 = 3 =
VY=t ) Jx+2 )y In(2-x)
5 y:(ZX—l] 5) :1—c<?s4x 6) y = 1—S|nx2
2x+4 X-SIn X (7, j
X
2
1+ cos X 1—cos X x3
7NV = 8)v= 9 —
W= xy Y= eoxy VY =l2y
X*+5 (x+3) X* —3x -2
10) y= 11 = 12 =
VY= ) (x+2) ) X+1
4x? 4x-12 X% +1
13 y= x®—1 14 y:(x—2)2 15) Y= ox+3
1-x)’ (x+2) )
16 = 17 = 18) y=Inix"+4
VY=l ) Y=y ) y=In(x*+4)
19) y:(x2 +1)9X 20) y:|njlx 21) y:w
- +
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT

Bocnurarensnas pabota 00ydyarommxcsi.
OcnoBanue: ®eaepanbusiii 3akoH ot 31.07.2020
Ne 304-®3 "O BHecCHHM U3MCHCHUH B
®denepanbHblil 3ak0H "O0 00pa3oBaHUM B
Poccuiickoit deneparuun no Bompocam
BOCITUTaHUS 00y4aromuxcs'"

[TpakTHyeckasi MOArOTOBKa 00YYarOIINXCS.
OcHoBanue: Ilpuka3z MuHucTEpCTBa HAYKH U
BhICIIET0 oOpa3zoBanus Poccuiickoit deneparuu,
Munucrepcrsa npocsemienus Poccurickon ®epe-
parmu ot 05.08.2020 1. Ne 885/390 "O npaktuye-
CKOH MOAroToBKe o0yyaroumxcs"

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