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1 O01mme moJ10KeHU s

Pabouas mporpamma nucuuruinebl «CpecTBa aBTOMAaTU3UPOBAHHBIX BBIYMCICHUN) CO-
CTaBJieHa B COOTBETCTBHHU C TPeOOBaHUSAMH (heAepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEeNbHO-
ro craHjapra, yTBEpKICHHOTO MpHkazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit
Oeneparn Ne 927 ot 19.09.2017, u ocHOBHO# TpodeccnoHabHON 00pa30BaTEIBHON MPO-
rpaMMbl oAroToBKU «IIpoMblliieHHas 3ieKTpoHrKay 1o HanpasiaeHuto 11.03.04 DnexkrpoHuka
Y HAaHORJIEKTPOHUKA.

3anaun (dbopMUpOBaHUE Yy CTYIEHTOB MPAKTHUECKUX HABBIKOB MPUMEHEHHS PUKIIATHBIX
AUCHHILINHBI MaTEeMaTHYECKUX MAKETOB K PEIICHHUIO 3a1a4 00paOOTKH M aHAIM3a TAaHHBIX
OcHoBHbIE Onpenenenne Gynkiuii. [loctpoenue rpaduxos.
paszenbl / TeMBI | Pemenue anreOpanyecKnx ypaBHEHUH, CUCTEM YPaBHEHHIA.
AUCIHILTAHBI ATNIpOoKCHMALYS, HHTEPIIOJISLUS, PETPECCHUS.

Pemenue muddepeHanbHbIX YPaBHEHHH U HX CHCTEM.

Mathcad: siemMeHTBI IPOrpaMMUPOBAHHSL.

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

[Tponiecc wu3yuenust aucuuIIMHbl «CpelncTBa aBTOMATU3UPOBAHHBIX BBIYMCIECHUI»
HalnpaBsjieH Ha (OpMHUpOBaHUE CienyromuX KomieTeHuil B coorBerctBun ¢ ®I'OC BO u oc-
HOBHOI 00pa3oBaTebHOM mporpamMmon (Tadsmma 1):

Ta6mmma 1 — KoMneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kox mo &I'OC

Nuaukatopel 1OCTHXKEHUS

[Tnanupyemsble pe3yabTaThl 00yUe-
HHUS 110 JIMCLUATUTHE

OIIK-2 Cnocoben
CaMOCTOSITEITEHO
POBOJUTH IKCIIE-
pUMEHTAJBHBIE HC-
CJIEZIOBAaHUS U UC-
MIOJIb30BaTh OCHOB-
HbI€ TIpUEMBbI 00pa-
00TKM U IIpeCTaB-
JIeHUS TIOTY4YEHHBIX
JTAHHBIX

Ob6menpodeccnonanbHble

OI1K-2.1. 3HaeT OCHOBHBIE METOJIBI U
CpencTBa MPOBECHHUS SKCIIEPUMEH-
TalbHBIX HCCIIEIOBAHUM, CHCTEMBI
CTaH/IapTU3aIMU U CEPTU(DUKAIIH.
OIIK-2.2. YmMeer BbIOUpaTh CIIOCO-
OBl U cpeicTBAa U3MEPEHUH U MPO-
BOJIHMTH DKCIIEPUMEHTAILHBIC UC-
cIeI0BaHus

OIIK-2.3. Baageet criocobamu 00-
paboOTKU U TpeCTaBICHHUS TOITY-
YCHHBIX JIAHHBIX ¥ OI[CHKH TOTPeIII-
HOCTH Pe3yIbTaTOB U3MEpPEHUN

3HaTb OCHOBHEIE MCTOABI U CPCACTBA
IpPOBEIEHUS]  SKCIEPUMEHTAIbHBIX
HCCIEA0BAHUMN C IOMOIIBI CPEACTB
aBTOMAaTH3UPOBAHHBIX BBIYMCICHUH.
YMeTh BbIOUpaTh crocoObl MpOBeEie-
HUSl DKCIEPUMEHTAIBHBIX HCCIEeN0-
BaHUI C MOMOUIBIO CPEICTB aBTOMa-
TU3UPOBAHHbBIX BBIYUCIICHUH
Bnagers cnocobamu 0o0paboTku U
NpEeACTaBICHUsl TOJYYEHHBIX JlaH-
HBIX C IOMOIIBIO CPEACTB aBTOMATHU-
3UPOBAHHBIX BBIYUCICHUIN

3 MecTo IMCHMIIMHBI (MO1YJ151) B CTPYKTYpe 00pa3oBaTe/IbHOi
MPOrpaMMbI

HNucnumumaa «CpeacTBa aBTOMAaTU3WPOBAHHBIX BBIYUCIICHUN» H3ydaeTcs Ha 1 Kyp-
ce(ax) B 2 cemecTpe(ax).
JuciuruiiHa BXOIUT B cocTaB Onoka 1 «/lucuumniauHbel (MOIYJIM)» M OTHOCUTCS K

00s3aTeNbHON YacCTH.

JlucuumniuHa HauMHaeT (OpMHUPOBATh HEOOXOUMbIE 3HAHUS, YMEHUS, HABBIKK U (WJIH)
OIIBIT IPAKTUYECKON AECATENBHOCTH.
3HaHUs, YMEHUS U HaBBIKH, C(OPMUPOBAHHBIE MPU U3YUEHUHN TUCHUILINHBI «CpencTaa
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ABTOMATHU3MPOBAHHBIX BBIUUCICHUI», OyIyT BOCTPEOOBAHBI MPH H3YYEHHUU IOCIEIYIOIINUX
JUCLUIIIMH: Marepuansl M 3JIEMEHTHI JJICKTPOHHOM TEXHUKHM; MeTposjorus u TEXHUYECKHE
u3Mmepenusi; OCHOBBI HPOMBIIUIEHHOW aBTOMAaTUKH U poOoToTexHukH; I[Ipom3BoicTBeHHAS
IpaKTHKa (TeXHoJoruyeckas (MpOEKTHO-TEXHOJIOIMYecKas) MmpakThka), 3 kypc; OCHOBBI Ipe-
o0pa3oBaTeNbHON TEXHHUKH; PannosnekTpoHHOoe 000pynOBaHUE MOABMXKHBIX 00BeKTOB; IIpo-
W3BOJICTBEHHAs IIPAKTHKA (TIPEIANUILUIOMHAs TPAKTUKA).

BX0HOM KOHTPOJIb HE IPOBOJUTCS.

4 O0beM TMCUMILTHHBI (MOYJIs1) B 3a4€THBIX eIMHUIIAX ¢ YKA3aHUeM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYIO padoTy 00y4alommxcs ¢
npenojgasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy
00y4YarIuXCcs

OO61mmas TpyI0eMKOCTh (00beM) NUCIUTUTHHBI cocTaBisieT 3 3.€., 108 akax. gac.
Pacnipenenenue o0bemMa AUCIMIUTHHBI (MOIYJIsI) TIO BHIAM y4eOHBIX 3aHATHI MPEICTaB-
JIeHO B Tabmute 2.

Ta6ymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHATHH

Bcero akagemu-

O0beM TUCHUTIIHHBI
YeCKHX 4aC0B

OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 108

KonTakTHas ayiuTopHasi padoTa o0y4aloumxcs ¢ npenoaasatesaeM (1o

N 10
BH/JaM Y4eOHBIX 3aHATHII), BCEr0

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHITHSL, IPENY-
CMaTpHBaroIlKe NPEUMYILIECTBEHHYIO Neperady yueOHoi HHpOopMaLuy 1e- 4
JarOrMYeCKUMU paOOTHUKAMM )

3aHATHS CEMHUHAPCKOTO THIA (CEMHUHAPHI, TPAKTHYECKUE 3aHATHUS, ITPAK-
TUKYMBI, JTJA0OpaTOPHBIC PaOOTHI, KOJUIOKBUYMBI ¥ HHBIC aHAJIOTUIHBIC 3a- 6
HSTHS )

CaMmocrosiTe1bHasi padoTa o0y4aoImMXcs 1 KOHTAKTHAas padoTa, BKIIIO-
Yaroll[asi FPYNIOBbIE KOHCYJIbTALUK, HHIMBUIYAIbHYIO pab0oTy 00yJatoIMXCsl

C nmpenoaaBaTCiIiMu (B TOM YHUCJIC MHAWBUAYAJIbHBIC KOHCy.]'II)TaHI/II/I); B3auMO- 94
JIEHCTBUE B AJIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTEeNIbHON Cpelie By3a
[TpomexyTouHas aTTecTalus 00y4aroImuxcsi — 3a4eT ¢ OLEHKON 4

5 Coaep:xkanue THCUUILNIMHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM)
€ YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBAa AaKaJeMHYEeCKHX YaCOB M BH/10B
y4eOHoii padoThI

Tabmuma 3 — CTpykTypa U coJiep KaHue TUCIUILTAHBI (MOTYJIs)

Bunst yueOHOl paboThl, BKIFOUAs CaMOCTOS-
TENBHYIO Pa0OTy 00YYArOIIUXCSI U TPYHOEM-
KOCTb (B Jacax)
HanmenoBanue paszienioB, TeM M COJAEPKAHUE MATEPH- | KoprakTHas paGoTa nperojasarels CPC
ana ¢ 06yUaArOIIMHUCS
Jlexium Cemunapckue | JlaGopatop-
(mpakTude- HBIE 3aHS-
CKHUC 3aH$ITI/I$[) THA
Paznen 1 Onpenenenue ¢pynxumii. [lloctpoenue
rpaguxosB.
Tema 1.1 CriocoObI 3a1aHUS TIEPEMEHHBIX U (YHKITHIA. 025
[loctpoenne rpadukoB QyHKIHHA. ’
Tema 1.2 PeiakTrpoBaHue ¥ H3MEHEHHUE ITapaMeTPOB 0,25
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HaumeHoBaHue pa3ziesios, TeM U COJepKaHHEe MaTePH-
ana

Bunpl yueOHO# paboThl, BKIIOYAs CaMOCTOS-
TETHHYIO pab0Ty 00YJAIONINXCS U TPYI0EM-
KOCTb (B Yacax)

KonraktHas pa60Ta nmpernoaaBareiis

¢ 00yJaroNIMHCS

Jlexuun

CemuHapckue
(mpakTHye-
CKHE 3aHATHSI)

JlaGoparop-
HBIE 3aHS-
THS

CPC

rpa¢ukoB QYHKINH.

OcHoBbl paboTsl B cpene MathCAD

0,5

ITocTpoenune rpadukoB B cpene MathCad

0,5

W3yueHre TeOpeTHUECKUX Pa3/IeNiOB JUCITUTLTHHEI,
MOJITOTOBKA K 3aHATHIM CEMUHAPCKOTO THIIA, TIOATO-
TOBKa B 0(hOpPMIICHHE PacueTHO-IpadUIeCKOi pabOTHI

19

Pa3nen 2 Pemienne anrefpandeckux ypaBHeHUid,
CHCTEeM YPaBHEHMIA.

Tema 2.1 Pemenue anrebpanyeckux ypaBHEHHH U
CHUCTEMBbI YpaBHEHUH.

0,25

Tema 2.2 Berpoennsie pyHKIun: root, polyroot, Giv-
en—Find, Isolve.

0,25

Bekropa u matpuiisl B cpee MathCad

Pemenne ypaBaenuii B cpeae MathCad

M3ydeHne TeOpeTHUSCKUX Pa3IeIOB TUCIUILIHHE,
HOATOTOBKA K 3aHATHSIM CEMHHAPCKOTO THIIA, TIOJIr0-
TOBKa U 0(hopMIIeHHE pacueTHO-TpaduIecKoil paboThl

19

Pa3znen 3 Annpoxkcumanysi, MHTepHoJIsIus, pe-
rpeccust

Tema 3.1 JluHeliHas U CIUIaliH HHTEPIOJIALIUY, FKCTpa-
noJsiuuu (JUHEeHHas, Kyondeckast, mapabonueckast),
JMHEHHasl U mapaboInyecKas perpeccuu

Hccnenopanne dyaknwmii B cpene MathCad

N3ydenune TeopeTHdecKuX pas/ienoB JUCIUTUIMHEI,
MOJTOTOBKA K 3aHATHAM CEMUHApPCKOT0 THIIA, TIOATO-
TOBKa U 0(hopMJIEHHE pacueTHO-TpaduIecKkoil padoThl

19

Paznen 4 Pemenune nudpdepeHunaabHbIX YPaBHe-
HHUM U UX CHCTEM.

Tema 4.1 Pemenne nuddepeHnnanbHbIX ypaBHEHUH
BCcTpoeHHBbIMU pyHKIMsiMu MathCad

0,5

Tema 4.2 Pemenue cucrem quddepeHnnanbHbIX
ypaBHeHUH BcTpoeHHbIMU GyHKIusiMu MathCad

0,5

Nzydenune TeopeTHIeCcKUX pa3/ieioB JUCIUTUIMHEI,
MOJTrOTOBKA K 3aHATHUSIM CEMHHApPCKOr0 THIA, MTOATr0-
TOBKa U 0(hopMJIEeHHE pacueTHO-rpad)uuecKkoil padoThl

19

Paznen 5 Mathcad: DiemMeHTBI MporpaMMmupoBa-
HHUS.

Tema 5.1 Onepanyu ¢ BEKTOpaMu 1 MaTPHLIAMH.
CumBounbHbIe BerurciieHnst B MathCAD.

0,5

Tema 5.2 IlporpammupoBanue 8 MathCAD.

0,5

CumBonbHBIE BeuuciieHus B cpejie MathCAD

[IporpammupoBanue B cpene MathCad

W3ydeHne TeopeTHYECKUX Pa3AEIOB JUCIMITINHBI,
MOJTOTOBKA K 3aHATHSIM CEMUHAPCKOTO THIIA, TIOATO-
TOBKa M 0(hOpMIICHHE PAacueTHO-TPaUIECKOI pabOThI

18

nuToro
10 JMCHHUILINHE

94




6 BHeayauTopHasi caMOCTOSITeIbHASI PA00Ta 00yYAIOIIHXCS M0 TUCHUTIJIHHE

(MmonyJ10)

[Ipr mIaHUPOBAaHWUU CAMOCTOSITENILHOM pPabOTHl CTYIACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCSI CICAYIOIINM PACIPEACIICHUEM YaCOB Ha CAMOCTOATENbHYIO paboTy (Tabnwuia 4):

Tabnuua 4 — PekoMeH1yeMoe pacupeieliCHHe YaCOB Ha CAMOCTOSITEIILHYIO paboTy

KoMnoHeHTBhI cCaMOCTOSATEIbHOI padoThl KosanuyecTBo yacos
V3y4yeHue TeopeTuyecKux pa3esioB JUCHUTIINHBI 60
IToaroToBKa K 3aHITHSAM CEMHUHAPCKOIO TUIA 17
ITogroroska u ohopmienue PacueTHo-rpaduyeckoit paboThl 17
94

7 OueHoOYHbIE CPeCTBA /I NPOBeAeHNs TEKYILEero KOHTPOJIsA
U NIPOMEKYTOYHOM aTTeCTAlUM 00Y4al0UIUXCH M0 JUCHUILIHHE (MOIYJII0)

Tab6suma 5 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

Kountposmpyemsie ®opmupyemas | HammenoBanue
pasneJibl (TeMbl) KOMIIeTeHIUs OLICHOYHOI0 IToka3aTe/n oLeHKH
AUCUMILTUHBI cpelacTBa
Pazpensr 1 -5 OIIK-2 Tect [IpaBHIBHOCTB BBIIIOJIHEHUS
3aJJaHus

Pazpensi 1, 2, 3,5 OIIK-2 JlaGopaTtopHble | ApryMeHTHPOBaHHOCTh OTBE-
paboThI TOB

Pazpensr 1 — 5 OIIK-2 PacuetHo- [TonHOTa M IPaBUIILHOCTH
rpaguueckas BBITOJIHEHUS 3a]IaHHsI
pabora

Meroauyeckue MaTepuasl, ONPEACIAOIUE IPOLUEAYPhl OLCHUBAHUS 3HAHUN, YMEHHUN,
HaBBIKOB U (WJIM) OMbITA JAEATEIbHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUUECKOM KapThl AUCIU-

HbI (Tabnuia 6).

Tabmmna 6 — TexHonmormyeckas Kapra

HaumenoBa-

Cpoku Hlkana
HHE Kpurepun

BBINOJI- | OLlCHUBA-

OLICHOYHOI0 OLICHUBAHMS
HEHUA HUS

CpeacTBa
2 ceMecTp

Ipomesrrcymounaa ammecmayusn é popme 3auem c oyeHKoil

1 Tect

B TCUCHUC
cemecTpa

50 GamtoB

50 6amnoB — 91-100 % mpaBUIIBHBIX OTBETOB
BBICOKUH YPOBEHb 3HAHUN;

40 6annoB — 71-90 % npaBUIBHBIX OTBETOB
JIOCTaTOYHO BBICOKUI YPOBEHb 3HAHMI;

30 6ammoB — 61-70 % mpaBMIIBHBIX OTBETOB
CpPEeIHUM YPOBEHb 3HAHU;

20 6amna — 51-60 % mnpaBHIIBHBIX OTBETOB
HU3KUN YPOBEHb 3HAHUN;

0 6ammoB — 0-50 % mnpaBUIBHBIX OTBETOB
OYEHb HU3KHUM YPOBEHb 3HAHUM.

2 | JJabopatopHas
pabora 1

B TEYCHHE
cemecTpa

5 6aiuios

3 | JJaBopartopHas

B TCUCHUC

5 6aiuios

5 6aymIoB — CTYAEHT MOKa3aj OTJIMYHbIE HaBbI-
KM IPUMEHEHUs IOJyYCHHBIX 3HAHUM U yMe-
HUH TpU pelieHu NpodecCHOHANbHBIX 33/1a4 B




POTOBBIN (MHHUMAILHBIN) YPOBEHB);

75 — 84 % OoT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOLIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakcMMaJbHO BO3MOKHOW CYMMBI 0aJIOB — «OTIMYHOY» (BBICOKHN (MaKCHMAallb-
HBII) YPOBEHbD)

pabora 2 cemecTpa paMKax yCBOCHHOT'O yueOHOT0o MaTepuana.

4 JlabopatopHas | B TeueHue | 5 6amto | 4 0amia — CTyACHT IOKasal XOPOIMHE HABBIKH
pa60Ta 3 cemecTpa MNPUMCHCHUA IOJYYCHHBIX 3HAaHUW W YMCHUH

5 JlaGopaTopHast | B TedeHue | 5 6amiop | [IPY  PCLICHHH NpOo(QeCCHOHANBHBIX 33/ad B
pabota 4 cemecTpa paMKax yCBOCHHOT'O y4eOHOro Marepuania.

6 | JlaGoparopHas | B Tedenue | 5 Gaios | 3 0aya — CTYyZIEHT MOKa3al yI0BIETBOPUTEINb-
paGota 5 cemecTpa HOC BJIQ/ICHUE HABBIKAMH NPUMEHEHHA IOJIY-

7 | JTabopartopHas | B Tedenue | 5 Gannop | UCHHBIX 3HAHHI M yMEHUH MPH PEUICHHH MPO-
pa6oTa 6 cemecTpa (eccroHaNBHBIX 33/1a4 B PaMKax YCBOEHHOI'O

8 | Jlaboparopras | B Teuenne | 5 Gamnos | YIE€OHOTO Marepuana.
pabota 7 cemecTpa 0 GamnoB — CTYICHT NPOJEMOHCTPUPOBAT He-

JOCTaTOYHBIM YPOBEHb BJIAJICHHUS YMEHHSIMU H
HaBBIKAMU TIPH PEHICHUH TPOQecCHOHATBHBIX
3aJa4 B paMKax YCBOEGHHOTO yueOHOro mare-
puasa.

9 | PacueTHo- B TedeHue | 15 0amioB | 15 GamwioB — CTYIEHT MOKA3al OTJIMYHbIE HABBIKH
rpapudeckast cemMecTpa IIPUMEHEHHUS TIOJIyYECHHBIX 3HAaHUM U YMEHUU IIpH
pabota pelieHnd  po(eCcCUOHANBHBIX  3a7au B PaMKax

YCBOEHHOT'0 y4eOHOro Marepuaia.

12 GamnoB — CTyAEHT MOKa3all XOpPOIINE HABBIKU
IIPUMEHEHUS TIOJIYYEHHBIX 3HAHUWA U YMEHUU IIpH
perieHny Tpo)eCCHOHANIBHBIX 3a7a4 B PaMKax
YCBOEHHOT'0 y4eOHOro Marepuaia.

9 GaiIoB — CTY/IEHT MOKa3all yAOBICTBOPUTEIILHOE
BJIAJICHUE HABBIKAMA NPUMEHEHHS TTOJyYEHHBIX
3HAHUI ¥ YMEHUIA TPU pelIeHrH MpoQeccCHoOHab-
HBIX 33/1a4 B paMKaxX yYCBOGHHOTO y4eOHOTO MaTte-
puana.

0 GaiyIoB — CTYAEHT NMPOAEMOHCTPUPOBATT HEAOCTA-
TOYHBII YPOBEHb BJIAJICHUS YMEHUSMU U HABBIKAMHU
NPH PEIICHUH MPOGECCHOHATBHBIX 3a/1a4 B PaMKax
YCBOEHHOIO y4eOHOro MaTepHaa.

HNTOI'O: - 100 GannoB -

Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 64 % OT MakCHMaIbHO BO3MOKHOI CYMMBI 0aJJIOB — «HEYIOBJIETBOPUTEIHHO) (ne-

JOCTaTOYHBIA YPOBEHB JIJISl POMEKYTOYHOH aTTECTAIlUH 110 TUCIUATUINHE),

65 — 74 % OT MakCUMaJbHO BO3MOXHOM CyMMBI OaJJIOB — «y/I0BJIETBOPUTEIHLHO» (mmo-

Tect

3agaHus 1/ TEKYLero KOHTPOJIA

1) BBenurte npaBUIBHBIN OTBET:
BocbmepuuHoe 4nciio 3aKaHYMBAETCSl CTPOYHOM JIATUHCKOM OYKBOM ...
2) [lepemeHHas X sBIsIeTCS PAaH)KUPOBAHHOM B Cllydae

a)x:=5
0) x:=1011b

3) YcraHOBHTE COOTBETCTBHE:
a) OyJeBO paBHO
0) mpucBanuBaHUE
B) UHCJIEHHOE PaBHO
') CHMBOJILHOE PaBHO

B)x:=1,1.2..5
r)x:=4+ 3i

1) -
2) =
3):=
4) =




4) OyHKIMS, BBITOHSIONIAS OTIEPAIHIO PA3JIOKUTh HA MHOXKHUTEIN
a) factor B) expand
6) simplify r) substitute
5) BBeauTe npaBUIIbHBINA OTBET:
x x+12—2x x+ 3 expand,...— x3 — 5x
6) ®yukmus ged(a,b) naxomut
a) HOK(a,b) B) HO/I(a,b)
0) ocTaToK OT jeJcHHs a Ha b r) Cg
7) B okHe 1y mocTpoeHHs AeKapToBa rpaduka MmycToe Moje B CepeinHe BEPTHKAIBLHON
ocH, IIpeIHa3HaYCHO
a) JUlsl 3HaY€HUs, YCTAaHABJIMBAIOILIEIO pasMep B) Ul JUCKPETHON IEPEMEHHOM
TPaHULIBI
0) s QyHKIUH T) U1l HA3BaHUsI OCH
8) BBenuTe npaBUIIbHBINA OTBET
[Tpu noctpoenunu nosnsipHoro rpaduka MathCAD mnoka3sbsiBaeT Kpyr ¢ N MOJSMH BBOJA,

" 9) Kax crpouts nosepxsocTs g(X,y):=x? + y?
-
a) B)
)
; 0 N

10) YcraHoBUTE COOTBETCTBUE:
a) OyHKIWsI, co3narolas quaroHansHyo mat- 1) diag(n)
pHILy, JIEMEHTHI IJIaBHOM JIMaroHaiu KOTOPOil
XPaHATCA B BEKTOPC n

0) ®yskiws, co3maroiias W 3anonHsomas 2) matrix(m,n,f)
MaTpHILy, 3JIEMEHTBI KOTOPOil XpaHATCS B J-OM

cToyidiie W i-0if CTpOKE paBeH 3HAYCHUIO

¢dynkuuu f

B) OyHKIMS, co3/atomias ennHrnaHyto MaTpuily 3) identity(n)
nopsiaka n

r) OyHKIUsA, TPUBOIAIIAS MATpHIly K cTyrneH- 4) rref(n)
YaTOMY BHJY C €AWHUYHBIM Oa3MCHBIM MUHO-

pom
11) BBeaute npaBUIbHBIN OTBET:
135
Ecnm 3anate maTpuiy A: = 206" TO 3HAYEHUEM DJIEMEHTA a1, OyIIeT. ..

8



-1-2 12

12) Nanbl Mmatpuniel A := —3 —7 uB:= 37 rtoraastack(A,B) Oyner paBen
-4 -9 49
1 2 -1-2 12
3 7 B) —3—-7 37
2) _41 _92 —4-9 49
-3 =7
-4 =9
-1-4 -1-2
6) —9-49 -3-=7
—-16 —81 r) —4-9
1 2
3 7
4 9
13) Iepen npumenenuem dynxiuu root(f(x),X) Heodxoaumo
a) YIPOCTHUTH BBIPAKEHUE B) yKa3aTh KO3 PHUIMECHTHI YpaBHCHHUS
0) 3a71aTh HAYAJILHOE 3HAYCHUE X r) ykazaTb cBOOOAHBIE KOX(D(DUIIMEHTHI YypaB-
HEHUS
14) Pemast ypaBHEHHUS WJIM CHCTEMbBI YPaBHEHHH ¢ MTOMOIILIO O10Ka given-find , perenue
Oyner
a) TOYHOE B) IPUOJIMIKEHHOE
0) MUHUMAaJbHOE ') MAaKCUMaJIbHOE
15) Pemnast ypaBuenue x* — 18x2 + 6 = 2x ¢ nomomsio ¢ynkiuu solve, To omeparop
OyJIeT BBITJIANETh CIACAYIOIINM 00pa3omM
a) x* —18x? + 6 = 2x solve, x— B) solve(x* — 18x% + 6 — 2x) -
6) x* —18x%2 + 6 = 2x solve— r)solve x* —18x%2+6— 2x ,x -

16) Jlnst Toro 4yToObl HAWTH YETBEPTYIO MPOU3BOIHYIO GYHKIIUH COS(X), TO BBIpAKECHHE
BBIYHCIISIONIEE MPOU3BOIHYIO OyIE€T BBITIISIIET CJICIIYIOIIII/IM 06pa30M

d
a)[E]LICOS(X) - B) — cos(x) - —cos(x) -
ad
0) acos(x) - r) cos(x)
17) Onepanus pasiosKeHus B psj Temopa (I)yHKI_II/II/I sin (X), IpuYeM TOuKa, B OKPECTHO-
CTH KOTOPOIi CTPOMTCS Pa3lioKEHHE, PaBHa , a CTEINEHb CTAPIIEro WieHa B pasnoxennn 9, 6y-
J€T UMETh BUJI

a) series[sin (x); % 9]- B) sin (x)series[g, 9] -
0) sin (x)series, X= % 9- r) series(sin (X)): % 9-
18) KaKYI'O KHOIIKY HE COACPIKUT IMAHCIIb MAaTCMATUYCCKOI'O aHalin3a
lim lim
a) 3 N
Tim Tim
6) =gt F) =00

JlabopaTopHbie padoThl
Jlabopamopnas paboma 1. OcHoBbI paboTsl B cpene MathCAD

1) KakoBbl Ha3HaueHue u Bo3mMoxkHoct MathCAD?

2) Kak paborats ¢ MmeHto B MathCAD?

3) Kak 3amarotcst nepemennsie B MathCAD?

4) Kakue oneparopsl npucBanBaHus Bbl 3HaeTe?

5) Kak Bbruucinstorcest mpousBoJHble U uHTErpansl B MathCAD?

Jlabopamopnas paboma 2. Iloctpoenue rpadukos B cpeae MathCad
9



1) Kak moctpouts rpaduk?

2) Kaxk mocTponTs HECKOIBKO IpaKOB B OJHOM CHCTEME KOOPAUHAT?

3) Kak moctpouts nexapToBblil rpaduk?

4) Kaxk ordopmarupoBath mocTpoeHHbIH Tpaduk?

5) Kak moctpouTts rpaduk KpuBOH, 3alaHHON TapaMeTpHUIECKH?

6) Kak nmoctpouts rpaguk B moJisipHON CUCTEME KOOpIAUHAT?

7) Kak moctpouts rpauk noBepxHOCTH?
Jlabopamopnas paboma 3. Bextopa u marpuiibl B cpene MathCad

1) Kak co3ngaTts MaTpuily, BEKTOp - CTPOKY, BEKTOp - cTosben?

2) Kakwue oneparops! ectb /i paboThl ¢ MaTpuiaMu?

3) [lepeuncanre KOMaH/bl TAHETH UHCTPYMEHTOB MaTpHIIbI.

4) Kaxk BcTaBuTh MaTpuuHble GyHKIIUNA?

5) Kak BBIMONHATH BBIYUCICHHS, €CITM MAaTPHILIA 33JaHa B CHMBOJILHOM BU/e?
Jlabopamopnas paboma 4. Pemienne ypaaenuii B cpeae MathCad

1) Kak MoxHO pemnTh HenuHeHoe ypaBHeHne B MathCAD?

2) Kaxk naiiTn HavaJibHOE TTPUOJIMKEHNUE KOPHS YpaBHEHUS?

3) Jliist gero ucronb3yercs GyHKIUs polyroots?

4) Kak MOXXHO pemnTh CUCTEMY JTUHEHHBIX YpaBHEHUMN?

5) Kak MOXHO peluTh CUCTEMY HEJTMHEHHBIX YPABHEHUI?
Jlabopamopnas paboma 5. Uccnenoanue pynkuuii B cpene MathCad

1) Haiiti Toukn mepecedeHus ¢ OCsIMH.

2) BoIsicHUTS siBisieTcs U QYHKIMS YETHOM, HEUETHOW MIIH 00IIero Bua.

3) Haiitu naTEpBAIIBI MOHOTOHHOCTH M TOYKH SKCTpEMyMa () yHKIIHH.

4) HaliTu wHTEepBanbl BBINYKIOCTH W BOTHYTOCTH Tpaduka (QYHKIMH H TOYKU
neperuoa.

5) Haiitn acumnroTsl rpaduka QyHKIUY.
Jlabopamopnas paboma 6. CuMBOJIbHBIC BRIUUCIICHHS B cpene MathCad

1) Pa3noxxuth Ha MHOXUTENH, UCTIONB3Yy4 onepanuto CuMBoibl — DakTop;

2) Hcnone3ys onepanuio CUMBOIBI — Pacmmputs, pa3inokure 1Mo CTENeHsIM TOoTy-
YEHHOE BBIPAKECHUE;

3) Hcnonw3ys onepauuto CumBosbl — [logo0HbIE, CBEpHUTE MOIYYEHHOE BbIpaxe-

HUE I10 IEPEMEHHOH Z.
Jlabopamopnas paboma 7. IlporpammupoBanue B cpeae MathCad
1) CocTtaBuTh NporpaMmy - GyHKIHUIO, BBIYUCISIONYIO (PYHKIHIO Y(X)
2) CocTaBuTh nporpammy - QyHKIHIO, BRIYUCIAOMYIO GyHKIUIO f(X,y), Takum 00-
pa3oM, 4TOOBI 3HAYEHUS X U Y HE BBIXOJWIN 3a Mpeienbl 006aacTu onpeaeneHus GpyHkuuu f(x, y).
3) [Toctpouts rpaduxu pyHkumii y(x) u f(x,y)

Pacuerno-rpaduueckas padora

HcxoaHble JaHHDbIE
3AJAHME 1.

Pemnte 2 HenmMHEMHBIX ypaBHEHHUs ¢ TOUHOCTHIO 10 0,0001
3AJAHME 2.

Pemmts cucreMy 2 HeMHENHBIX ypaBHEHUS ¢ TOUHOCTHIO 10 0,0001
3AJAHMUE 3.

Pemmntes nuddepennmanbaple ypaBHEHUS IEPBOTO M BTOPOTO MOPSAKA C TOUHOCTHIO J0
0,0001
3AZIAHME 4.

Pemute cucremy nByx auddepeHnnanbHbIX YpaBHEHUH TIEPBOTO MOPSAIKA C TOYHOCTHIO
1o 0,0001
3AJAHME 5.
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Pemmth cucreMy IuMHENHHBIX ypaBHEHHUS ¢ TOYHOCTBHIO 0 0.0001 mMaTpu4HBIM METOIOM.
[TpoBepky BImoaHUTH MeToAOM Kpamepa. McxonHble TaHHBIE B3STh U3 TaOJIHIIBI.
3AJIAHHUE 6.

Omnpenenute dpynkuuto f(t, a). [IpenBapurensHO onpenenB NepeMeHHbIe O, X, a. [Tokaxure
tabnuiy 3HaueHnii pyHkimu. [locrpoiite rpaduku Gpynkuuu f(t, @) 11 1ByX pa3HbIX 3HAYCHUIN
apryMeHTa a .

3AJIAHHUE 7.

Jnst pyHKumu, paBHO BbIpaxkeHuro f(x, y) HalluTe MEPBYIO M BTOPYIO YaCTHBIC IIPOH3-
BOJIHBIE 110 U. BeluncnuTe yacTHYIO Ipon3BoIHYI0 10 B Touke (1; 0,1). HacTHbIe IPOU3BOIHBIE B
Mathcad HaxomsaTCs Tak ke, Kak U OOBIYHEIE.
3AJIAHHUE 8.

Pemure anrebpanyeckoe ypaBHEHUE
3AJIAHHUE 9.

Hanummre nporpammy Ui BBIYMCIIEHUS 3HAYEHUIH (YHKUUU Y Ui BCeX 3HAYCHMH ap-
TYMEHTa X Ha 33JaHHOM HMHTepBaJie [X,, X;] ¢ 3aJaHHBIM maroM Oy ¢ MCIOJIB30BAaHHEM OIEPaTO-
poB BeTBiteHus if u oneparopa rukia for.
3AJIAHHME 10.

Jlns 3aaHHOMN B BapuaHTe (DYHKIMU MPOBECTH MOJHOE MCCIIEJOBAHUE U IIOCTPOUTH I'pa-
¢buk.
3AJIAHHME 11.

Co3zaTh CTaTUCTUYECKYIO COBOKYIHOCTD, UCIIOJIb3Ys JAaTUMKU CilydalHbIX uncen. Komnu-
YECTBO YMCEJ CTATUCTUYECKOH COBOKYMHOCTH M MPUHATH CaMOCTOATENbHO. ONpeenuTh LEeHTP
TPYNIIAPOBAHUS CTATHCTUYECKON COBOKYITHOCTH, BEJIMYHMHY paccesHus. [loctpouts rucrorpam-
MY C NPOU3BOJIBHBIMHM CETMEHTaMHU pa30MeHUs U FMCTOrpaMMy ¢ pa3OMEHMSIMU Ha paBHbIE Cer-
MEHTHI.
3AJIAHHME 12.

[TocTpouTh rpaduK; pemuTh CUCTEMY ypaBHEHHIA, HAUTH TUIOIMIAb, OTPAaHHYEHHYIO I'pa-
(brKaMu KPUBBIX
3AJIAHHME 13.

Tpebyercs onpenenuTs (QYHKIUIO, KOTOpas BHIIOJHSIET MpEACTaBICHHbIE B BapUaHTaX
3a/laHusl.

8 VYueOHo-MeTOOMYeckoe W UHPOPMAINMOHHOe oOecreYeHHe TUCHUTLIUHBI
(MmonxyJis)

8.1 OcHoBHas uTEpaTypa

1) Metons! Beruucienuit B makere MathCAD [DnexkTponHsIil pecypc] : yaebHOe mocodue
/ N.A. benapes [u ap.]. — DneKTpoH. TeKCTOBbIe naHHbIe. — HoBocnOupck: HoBocubupckwii roc-
yIApCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuteT (Cubctpun), 2013. — 169 c. //
IPRbooks : 3JIEKTPOHHO-OMOIMOTEeYHAS cucTema. — Pexum JI0CTyTIA:
http://www.iprbookshop.ru/68893.html, orpanuuenHssIii. — 3ari. ¢ 3KpaHa.

2) Pemenne nnxeHepHbIx 3aaa4 B maketre MathCAD [DnektponHbIit pecypc] : yueOHOE
noco6ue / O.E. BockoGoHHUKOB [u Ap.]. — DIeKTpoH. TeKcToBble AaHHbIe. — HoBocubupck: Ho-
BOCHOMPCKUIN TOCYAAPCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuTeT (Cubcrpusn), 2013.
- 121 c. // TPRbooks : 3JIeKTpOHHO-OMOMMOTEYHass cucTeMa. —  Pexxum jgocryma:
http://www.iprbookshop.ru/68838.html, orpanuueHHsbIi. — 3ari. ¢ FKpaHa.

3) Ucaes FO.H. Ilpaktuka ucnonb3oBanust cuctembl MathCad B pacuerax 3JeKTpHUECKHUX
¥ MarHUTHBIX 1ienelt [DnekTpoHHbI pecypce] : yuedHoe nocobue / FO.H. Mcaes, A.M. Kymios. —
OnektpoH. TekctoBble nanabie. — M. : COJIOH-TIPECC, 2013. — 180 c. // IPRbooks : smek-
TpOHHO-OuOMMoTeuHass cucrema. — Pexum nocryma: http://www.iprbookshop.ru/26925.html,
OTrpaHMYEHHBIN. — 3arj. ¢ FKpaHa.
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8.2 [lomoJHUTEJbHAA JIUTEpaTypa

1) OesxonoB B.I1. Mathcad 8—12 ans crynentoB [Dnekrponnsiii pecype] / B.I1. Ipsiko-
HOB. — DJeKTpoH. TekcTtoBbie AanHbie. — M. : COJIOH-TIPECC, 2005. — 632 c. // IPRbooks :
ANEKTPOHHO-OMOIMOTEeYHAS cUcTeMa. — Pexum JocTymna:
http://www.iprbookshop.ru/20845.html, orpannueHHsIi. — 3ari. ¢ 3KpaHa.

2) MurpodanoB C.B. Hcnons3oBanue cucrembl MathCAD npu pereHun 3agaq djek-
TPOTEXHUKHU U JIEKTPOMEXAHUKU [DJIEKTPOHHBIN pecypc]| : METOJMYECKUE yKa3aHUs K BBINOJI-
Henuto PI'3 mo mucnunuue «lIpuknamaeie 3amaun nporpammupoBanuss» / C.B. MurpodaHnos,
A.C. TlageeB. — DneKTpoH. TEKCTOBbIE AaHHbIE. — OpeHOypr: OpeHOyprcKuil rocyaapcTBeHHBIH
yauBepcutet, ObC ACB, 2005. — 39 c. // IPRbooks : anekTpoHHO-OMOIMOTEYHAs] cUCcTeMa. —
Pexxwum noctyna: http://www.iprbookshop.ru/51516.html, orpanudennsiii. — 3ari. ¢ sxpaHa.

3) Anexun B.A. DiaekTpoTeXHHUKA U JEKTPOHUKA: JIabopaTOpHBIN MPAKTHKYM C HCIIOJb-
30BaHHEeM MUHUATIOPHON AJIEKTPOTEXHUYECKOW maboparopun MDJI, KOMIBIOTEPHOTO MOJIEITH-
poBanus, Mathcad u LabVIEW [DOnexkrponnsiii pecypc] : yuebHoe mocodue / B.A. Anexun. —
DeKTpoH. TeKcToBbIe AaHHbIe. — CaparoB: By3oBckoe oOpazoBanue, 2017. — 225 ¢. // IPRbooks

ANEKTPOHHO-OMOINOTEeUHAS cUCTeMa. — Pexxum JIOCTyTIA:
http /Iwww.iprbookshop.ru/64898.html, orpanudeHHbIi. — 3ari1. ¢ 3KpaHa.

8.3 MeToauuyecKkue YKa3aHuA QJIA CTYACHTOB 110 OCBOCHHUIO JHUCHUIIJINHBI

1) OcuoBbsl paboTsl B cpeae MathCAD: Meromuueckue ykasaHust K 1abopatopHoii padore
/Cocrt. YO.C. NBanoB. — Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2016 — 12 c.

2) Tlocrpoenue rpadukoB B cpene MathCad: Meronuueckre yka3zaHusi K J1JaOOpaTOpHOM
pabote /Cocr. }O.C. lBanoB. — Komcomonsck-Ha-Amype: @T'BOY BIIO «KHAI'TY», 2016 — 11 c.

3) Bekropa u marpuisl B cpeae MathCad: Meronuyeckue ykazanusi K J1a00paTopHOi pa-
6ote /Cocr. }0.C. MBanoB. — Komcomoneck-Ha-Amype: @PT'BOY BIIO «KHAI'TY», 2016 -8 c.

4) Peurenue ypaBuenuii B cpene MathCad: Meroaudeckue yka3aHus K 1a00paToOpHOM pa-
6ote /Cocr. }0.C. MBanoB. — Komcomonsck-Ha-Amype: @PT'BOY BIIO «KHAI'TY», 2016 — 13 c.

5) MHccnenoanue Gpynkuuit B cpene MathCad: Meromuueckue ykazaHus K J1abOpaTOpHOM
pabote /Cocr. }O.C. lBanoB. — Komcomonsck-Ha-Amype: @T'BOY BIIO «KHAI'TY», 2016 — 14 c.

6) CumBonbHble BeiuncieHus B cpene MathCad: Meromuyeckue yka3anus K Jiaboparop-
Hoit pabote /Cocr. FO.C. MBanoB. — Komcomonbck-Ha-Amype: @®I'BOY BIIO «KHAI'TY», 2016 —
10 c.

7) TlporpammupoBanue B cpene MathCad: Meroauueckue ykasaHusi K 1aOOpaTOpHO# pa-
6ote /Cocrt. FO.C. MBanoB. — Komcomonbck-Ha-Amype: @I'BOY BI1O «KHAI'TY», 2016 — 18 c.

8.4 CoBpemennbie mnpodeccuoHANbHbIE 06a3bl JaHHBIX W HH(OPMAINMOHHBIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NPH OCYLIEeCTBJICHUN 00Pa30BaTEIbLHOIO
npouecca no JUCHUIINHE

1) DnaexrponHo-6mbaHOTeUHas cuctemMa ZNANIUM.COM - http://www.znanium.com
2) DnexktpoHHO-OMOMMOTeuHas ciuctema IPRbooks - http://www.iprbookshop.ru

8.5 Ilepeyenbp  pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALMOHHOH CeTH
«/HTEepHEeT», HEOOXOAMMBIX IJISI OCBOCHUS AU CHUIJIMHBI (MOYJIf)

1) http://communities.ptc.com/community/mathcad - caiit komnanuu PTC, npousBoaute-
151 Mathcad

2) http://lwww.pts-russia.com/ - caldiT aBTOpU30BaHHOrO maptHepa kommanuun PTC
(Parametric Technology Corporation) B Poccun

3) http://mcs.ptc.com/mcs/ — undopmarus o Mathcad Calculation Server. ITpumepsr, mo0-
KyMEHTAIHSL.
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4) http://www.mathcad.com/library/ - du6imoreka pecypco mo cucteme Mathcad. Kuu-
r'", 3JeKTpoHHbIe KHUTH Mathcad, ¢aiinet Mathcad, ranepen rpaduku U aHUMaIH,
TOJIOBOJIOMKH.

8.6 JIumeH3moHHOe W CBOOOJHO pacmpocTpaHsieMoe NMPOrpaMMHOe oOecleveHHe,
HCHOJb3yeMoe MpPH  OCYHIeCTBJIEHHH 00pa30BaTeJIbHOIO Mpolecca Mo

AUCHHUIIJINHE

Tabnuna 7 — [lepeuenp UCHOIB3yeMOr0 MIPOrPaMMHOT0 00ecieueHus

Hanmenosanwne I10 PexBU3UTHI / YCIIOBHS MCIIOJIb30BAHUS
Microsoft Imagine Premium Jluuensnonsslil Jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOHAS TUIICH3US, YCIIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:

https://www.openoffice.org/license.html
Mathcad Education JIorosop Ne 106-AD120 ot 27.11.2012 akagemMudeckas,
rpynmnoBasi, 06CCpOYHOE MCIOIH30BAHHE

9 OpraHu3anuoOHHO-NeJarornyecKkue yCcJoBHs

Opranuzanys 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPYeTC sl YIeOHBIM TIAHOM H pac-
nucaHueM yueOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernogaBaHus) — pyccKuid. [[is Bcex BUAOB
AyIUTOPHBIX 3AHATHI aKaJEMUYECKUN Yac YCTaHABIMBACTCS IPOJOJDKATEILHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEW MHAMBHIYAIbHOW 00pa3oBaTENbHON TpaeKTOpUHM O0yyaro-
IIUICS UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMMX AUCHUILIAH U TPO(PECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MpoOIlecce MPEANISCTBYIOMIEr0 00yueHus, KOTOPBI 0CBOOOXKAaeT 00yyJarolie-
rocst OT HEOOXOJUMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHU

VYu4eOHbIii MpoIecC MpH MPEnoJaBaHuUd Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPAIdH-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUU. TpaguiuoH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATHAMH. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONb3YIOTCS B BUJE HMIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX OpM npoBeaeHus 3aHsaTuil. UHpopmanronHbie
o0Opa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYJEHTOB B HH(OpMAaLIMOHHOW 00pa30BaTeNbHOI cpejie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

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

Ha nepBoii nekuuu nekTop 00s13aH NpeaynpeauTh CTYAECHTOB, IPUMEHUTENBHO K KAaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, yueOHbIM TOCOOUIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN Kypc JOJDKEH JaBaTh HauOoJbIIMKA 00beM MH(pOpMaluu U 0OecreynuBaTh
6osee rirybokoe MOHUMaHKHE y4eOHBIX BOIPOCOB NP 3HAYMTEIBHO MEHbILEH 3aTpaTe BpEMEHH,
YyeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapCKue 3aHATHS MPEICTABIISAIOT COO0H ETATN3AIHUIO JIEKIHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOJATCS B LENAX 3aKPEIJICHUs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (opMOI1 NpOBE/IEHUsI CEMUHAPOB SIBJISIETCS 00CyXIeHue Hanbosee mpoodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEpOB M CUTyallUud B
ayIUTOPHBIX YCJIOBUAX. B 00s3aHHOCTH mpenojaBaTesis BXOJAT: OKa3aHHE METOJIUYECKOW Io-
MOIIHM ¥ KOHCYJIbTUPOBaHME CTY/IEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!
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- OTBETHI Ha BOIIPOCHI, IIPEAJIaracMble IPENoAaBaTeseM;

* Yy4aCTHE B IUCKYCCHX;

* BBIITOJIHEHUE TIPOCKTHBIX U UHBIX 3aJaHUN;

* ACCUCTHPOBAHUE NIPENOIABATENIO B IPOBEACHNUN 3aHATHH.

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

Jloknaznsl M ONIOHMPOBAHUE JOKJIAZO0B IPOBEPSIOT CTENECHb BIAJACHUS TECOPETHYECKUM
MaTEpUaIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOIOCTh PACCyKIACHUM.

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

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

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, L€JIEHANPaBIEHHOIO
nproOpeTeHs CTyIEHTOM HOBBIX 3HAaHHUH, YMEHUI 0e3 HEeMOCPEICTBEHHOTO Y4acTHsl Mpernoa-
BaTelsl, XapaKTEPU3YIOIUICS MpPeAMETHOW HaNpaBIEHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3y/IbTaToOB JESATEIbHOCTU 00yUJaroIerocs.

Ilenu camocTosITENTLHON pabOTHI:

* CUCTEMaTH3alysl U 3aKPEIJICHUE MOJIyYEHHBIX TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX
YMEHMH CTYJIEHTOB;

- yriryOJeHne U paciiupeHne TEOPETUIECKIX 3HAHUH;

- (hopMHUpPOBaHME YMEHUH HUCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIMIO,
CHELHAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MTO3HABATENIbHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJICHTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hOpMUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aluiy;

* pa3BUTHUE UCCIEAOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocTosTenbHast padoTa MOXKET OCYLIECTBIISTHCS UHAUBUYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT LI€JIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMaTHKU.

TexHonorust oprauu3ay CaMOCTOSTENIbHON paboThl CTYAEHTOB BKJIIOYAET HCIOJIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

[lepen BbIMIOJNIHEHHWEM O0YYAIOIIMMHUCA BHEAYJUTOPHOM CaMOCTOSITENILHOM padoThHI mpe-
[I0/1aBaTelb MOXET IPOBOAUTh MHCTPYKT@X IO BBIINOJHEHWIO 3alaHus. B  HMHCTpyKTaxk
BKJIIOYAETCS:

* LeNb U COZIEP KAHUE 3aJaHuUs;

* CPOKH BBITIOJTHEHMUS;

* OPUEHTHPOBOUYHBIN 00bEM pabOTHI;

- OCHOBHbIE TpeOOBaHUs K pe3yJbTaTaM paboThl U KPUTEPUU OLIEHKH;

* BO3MOYKHbIE TUITUYHBIE OITMOKH MIPU BITOJIHEHHH.

WHCcTpyKTaX MPOBOAMUTCS MpenojaBaTesieM 3a cUeT 00beMa BPEMEHHU, OTBEIACHHOIO Ha
W3Y4YEHUE AUCLUILINHBI.

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

CTyneHThl JOJKHBI MOAXOIUTh K CaMOCTOSITENIbHOM padoTe Kak K HauBaKHEUIIEMY
CPEACTBY 3aKpEIJICHUS U Pa3BUTUS TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJIAJ0B Ha
OTJIeNbHBIE BOIIPOCHI Kypca, IPUOOpETEHUsI ONPEEIEHHBIX HABBIKOB U MCIOIb30BaHUs Mpodec-
CHOHAJIbHOW JIMTEPATYPBHI.

[TomemeHust A caMOCTOSITENILHOM pabOThl 00YYaIOIIMXCSl OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUEHHs K cetn «HTepHEeT» M obecneueHueM J0CTylna B
JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO CPEly OpraHU3aLINH.
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9.5 Meroanuyeckue yKa3aHus JJi1 00y4alOMINXCS 10 OCBOCHUIO IV CHUTNITTHHBI

[Tpr m3yyeHMH AMCUUIUIMHBI OOYYarOIMMCS LEIeCO00pa3HO BBHIMOIHATE CIEAYIOIINE
PEKOMEH 1IN

1. U3yuenue yueOHOM JUCLUIIMHBI JOJDKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne n3yueHus: Kakoro-amdo paszerna no yueOHUKY UM KOHCIIEKTHBIM MaTepuanam pe-
KOMEH/TyeTCs 10 IIaMSITH BOCIIPOM3BECTU OCHOBHBIE TEPMUHBI, OIIPEAEIIECHHS, IOHATUS pa3ena.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHIMIOJHEHUIO OTYETOB 10 MPAKTUYECKUM 3aHSATH-
SM ¥ UHJMBHlyalbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIbHYIO paboTy.

4. Bes TemaTuka BONIPOCOB, M3YYaeMBIX CaMOCTOSITEIBHO, 3a/1a€TCA HA JIEKLIUAX MPero-
naBaresneM. VM ke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/lb BHOBb M3aHHBIE B IEPUOANYECKON
HAYYHOH JuTeparype) Ui 0ojee AeTaIbHOTrO MOHUMAaHUS BOIIPOCOB, 03BYUYEHHBIX Ha JICKIIWU.

[Tpu camocTosTensHON popaboTKe Kypca 00ydarouecs 10JIKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/ICICHUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuai U JOINOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOU TEME JIMTepaTyphl;

* U3y4UTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATh T€3UChl, aHHOTALIUU U KOHCIIEKThI
HanOoJice BAXKHEIX MOMCHTOB;

* CAaMOCTOSITEJILHO BBIMOJIHATH 331aHUs, AaHAJIOTUYHbIE [TpelaraéMbIM Ha 3aHATHAX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTeprabl (pOH/Ia OLIEHOYHBIX CPEICTB.

10 Onucanme MaTepuabHO-TEXHHYECKOT0 ofecrevyeHnsi, He0OX0AUMOro s
ocyuiecTBJIeHHs 00pPa30BaTeIbLHOIO NPouecca Mo AUCHUILINHE (MOIYJII0)

10.1 YueGHo-12060paTopHOe 000py/A0BaHHE
Tabmuna 8 — [lepeuens 00opyTOBaHUS JIAOOPATOPUHU

HaunmenoBanue aynuropuun
AynuTtopus Ucnonszyemoe o6opyaoBaHue
(;raboparopum)
211/3 JlaGopatopus koMmIbloTepHO- | [lepcoHambHBIE KOMIBIOTEPHI
ro IPOEKTHUPOBAHUSA U MOJE-
JIMPOBAHUS

10.2 Texunuyeckue U 3J1eKTPOHHBbIE CPEACTBA 00yUeHUS

[Ipu npoBeneHNN 3aHATUN UCTIONB3YETCA ayIUTOPHs, 000PYyI0BaHHAS TTPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus mpe3eHTanuit. Kpome Toro, npu nposeneHun
JIEKIMN ¥ TTPAKTUYECKUX 3aHATHI HEOOXOUM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTPaMMHBIM 00eCTIeYeHHEM IS IEMOHCTPAIIMH MTPE3ECHTAIIHIA.

11 Uubie cBenenus

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

OcBoeHNe NUCIUILIMHBI 00YYarOIMMHUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C APYTMMH OOYYalOIIUMUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaratoTcs cienuanbHble YCIOBHS JUISl MOTy4YeHUsT 00pa3oBaHUs 00yJaronuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-niearornyeckuif cocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(pU3UOIOTHUECKUMHU
O0COOEHHOCTSIMU O0YYaroIIMXCs MHBAINWJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHAWBUYAIBHBIMU MPOrpaMMaMH peaOMIMTAllMi UHBAIUIOB (mpu Hamuuuu). [Ipu HeoO-
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XOJUMOCTU OCYUIIECTBISIETCS JOMOJIHUTENbHAS MOACPKKa MPENoAaBaHusl ThIOTOPaMH, MCUXO0-
JIoraMH, COIIMAIbHBIMU paOOTHUKAMU, TPOIIEIIIMMHU MOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHOIN peadMINTalluy ¢ LEbI0 OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUH NOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUM C IPYrUMHU CTYJCH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKa yuyeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepuaia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CICIHATBHBIX TEXHUYECKHX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl gunamMu ¢ OB3 ocymiecTBiseTcss ¢ HUCIOJIB30BAHUEM CPENICTB
o0OydeHus O0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTMBHOTO MCIIONb30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii Kk Hy>xkaam jimi ¢ OB3.

®dopma MpoBeJEHUsI aTTECTAMU ISl CTYJEHTOB-UHBAIU/IOB YCTAHABIMBACTCS C YUETOM
WHIUBHUIYAIbHBIX MCUX0(pU3NIecKux ocodeHHocter. s cryaentoB ¢ OB3 nmpenxycmarpuBaet-
cs1 TocTymHas popma MpeI0CTaBICHNUS 33JaHUi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TIEYaTHOW WM DIIEKTPOHHOM (opme (I IUIl € HapYUICHUSIMH OIOPHO-
JIBUTATEIBHOTO ammapara);

- B IIe4aTHOM (hopMe WJIH DIEKTPOHHOM (opMe C YBETUUYECHHBIM MIPUGPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMH CIIyXa, PEUH, 3pCHHUS);

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

CryngeHTaM ¢ MHBIMIHOCTHIO YBEJIMYHMBACTCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIAEHTOB IMpeaycMaTpuBaeTCs JOCTyHHas ¢opMma ImpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, a UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIHUI] C HAPYIICHU -
MU CllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIH30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA OTIOPHO-/IBUTATENILHOTO aIlapara);

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

[Tpu HEeoOxoaMMOCTH ISl 00YUYaOIIUXCSl ¢ MHBAJTUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCSA B HECKOJIBKO JTAIOB.
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