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1 O01mme moJ10KeHU s

Pabouast mporpamma aucturuimHbl «CpeacTBa aBTOMAaTU3HPOBAHHBIX BBIYUCICHHI» CO-
CTaBJICHA B COOTBETCTBHH C TPeOOBaHUSAMU (eAepPATHHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHO-
ro CTaHJapTa, YTBEPXKICHHOTO NMpHKazoM MuHHCTEpCTBAa 00pa3oBaHUs M HAayKu Poccuiickoi
Oeneparn Ne 144 ot 28.02.2018, u ocHOBHO# mpodeccnoHabHON 00pa30BaTEIBHON MPO-
rpaMMbl  TIOJTOTOBKH  «DJIGKTPONIPUBOA W aBTOMaTWka» 1o HampasiaeHuto 13.03.02
DIEKTPOIHEPTETUKA U ITCKTPOTEXHUKA.

3anaun (dopMHpOBaHUE Y CTYAECHTOB MPAKTUUYECKUX HABBIKOB NMPUMEHEHMsI MPHUKIIAJ-
AUCLHIIIMHEI HBIX MaTEeMaTHYECKUX MAKeTOB K PELICHUIO 3a7a4 0OpabOTKU M aHanM3a JaH-
HBIX
OcHoBHBIE Onpenenenne ¢pynkuuii. [Tocrpoenne rpadukos.
pasieist / TeMbl | Pemenne anreOpanvecKux ypaBHEHHM, CUCTEM YpaBHEHUH.
ANCHHATUTAHDI ANmpoKkcuMaIiust, HHTePIOJISIIIUS, PErPECCHsL.
Pemenue nuddepeHanbHbIX YpaBHEHUH U UX CUCTEM.
Mathcad: s1eMeHThI IpOrpaMMHPOBAHHSI.

2 IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.T10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUH

HpOHGCC HU3YyUYCHUA JUCHUIIIIMHBI <<CpeIICTBa ABTOMATHU3UPOBAHHBIX BBEIYUCIICHUN )
HampaBlieH Ha (OpMHUpPOBAHUE CIENyIOMUX KomieTeHIuil B coorBerctBun ¢ ®I'OC BO u oc-
HOBHOUM 00pa3oBaTenbHOM MporpamMmon (Tadbmumma 1):

Tabmuna 1 — KoMmeTeHIIMY 1 HHANKATOPBI UX TOCTHKCHUS

Kog nmo ®I'0OC WNHIuKaTOphI JOCTUXKEHUS [Tnanupyemble pe3yabTaThl 00y-
YEeHUs 110 JUCLUIUINHE

O6menpodeccronanbHbIe

OIIK-1. Cnocoben OIIK-1.1. 3naet MeTOABI PEIICHUS 3a- 3HaTh METOJIBI PEIICHHUS 3a1a4, pea-
OCYIIECTBIIATH MOUCK,  J1a4, Pea3yeT alTOPUTMEBI C UCIIONB30- | JIM30BHIBATh aJTOPUTMBI C HCIIOJNb-
00paboTKy 1 aHau3 BaHHEM IPOTPAMMHBIX CPEJICTB 30BaHUEM CPEJICTB aBTOMATHU3HUPO-
uHpOpMAIUK U3 pa3- BaHHBIX BBIYMCIIEHHI

nnuHbIX ucTouHuKoB | OIIK-1.2. YMmeer npuMeHsTh cpeacTBa YMETh NPUMEHSTH CPEJICTBA ABTO-
Y TIPEJICTABIATD €€ B WHGOPMALMOHHBIX TEXHOJIOTUH JUIS IO-  MAaTU3WPOBAHHBIX BBIYMCICHUH AJIS
TpeOyemMoM ¢opmaTe ¢ | MCKa, XpaHeHHs], 00padOTKH, aHAIM3a U TIOMCKA, XpaHeHusl, 00pabOTKH, aHa-

WCTIOJIb30BaHUEM HH- | TIPEJICTABICHUS WHPOPMAITUH TM3a U TpeicTaBlieHuss HHPOpMaIH
¢dopmanmonHsix, koMm- OIIK-1.3. Bnaneetr meronamu npuMene- = Biagets MeTogamMu npuMEHEHUS
MBIOTEPHBIX U CeTe- HUS CPEJICTB MHPOPMAIMOHHBIX TEXHO- | CPEJICTB aBTOMATU3UPOBAHHBIX BbI-
BBIX TEXHOJIOTHUI JIOTHIA JIs TIOWCKa, 00paOOTKM, aHain3a | YHCICHWUHN I ITOMCKa, 00paboTKH,
U TIpefcTaBlIeHus HHPOpMaUN aHaIu3a U npeAcTaBIeHUs HHPOP-
Maluu

3 MecTo IMCHMILUIMHBI (MO1YJ151) B CTPYKTYpe 00pa3oBaTe1bHOil
MPOrpaMMbI

Jucnumanaa «CpencTBa aBTOMAaTH3MPOBAHHBIX BBIYMCIACHHI» H3ydaeTcs Ha 1 Kyp-
ce(ax) B 2 cemecTpe(ax).

JlucuuIInHa BXOAMT B cocTtaB Onoka 1 «/{ucuuruimubl (MOAYNIHM)» M OTHOCHUTCS K
00s3aTeIbHON YaCTH.

JIiss OCBOEHHWsS JHMCHUIUIMHBI HEOOXOJWMBI 3HAHMS, YMEHHUS, HABBIKM M (W) OIBIT
MPAKTHYECKOH JeSATEIbHOCTH, COPMHUPOBAHHBIE B MPOIECCE U3YUCHUS TUCIMILINH / TPAKTHK:
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WNupopmarimonnblie TeXxHOIOrHH, HXKeHepHas KOMIIbIOTepHas rpaduka.

3HaHUs, YMEHUS U HaBBIKH, C()OPMUPOBAHHBIE IPU MU3YyYEHUHU TUCHMILIMHBI «CpeacTsa
ABTOMATHU3MPOBAHHBIX BBIUMCICHUI», OyIyT BOCTPEOOBAHBI MPH H3YYEHHUU IOCIEIYIOIINUX
JUCLMIUINH / MPaKTUK: YIPaBJIeHUE KauyeCTBOM B TEXHMUYECKUX cuUcTemax, lIporpammuposa-
HUE B AJIEKTPOTEXHUUYECKUX CUCTeMaX, YueOHas MmpakTuka (03HaAaKOMUTENIbHas mpakTtuka), Oc-
HOBBI IIPOMBILUIEHHOM aBTOMAaTHKU M poOOTOTEeXHHMKH, HaydHble MOaXoAbl B MCCIIEIOBAHUU
ANEKTPOINpUBOOB, [Ipon3BoACTBEHHAs NTPAaKTUKA (TEXHOJIOrMYEcKas IpakTuka), 4 kypc, Ilpo-
U3BOJICTBEHHAsI IPAKTUKA (IPEIAUILIOMHASI IPAKTUKA).

BX0HOM KOHTPOJIb HE IPOBOJUTCS.

4 O0beM IMCUMILUIUHBI (MOYJIs1) B 3a4€THBIX ¢IMHUIIAX ¢ YKA3aHUeM KOJIHYeCTBa
aKajgeMHYecKHX YacOB, BblJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuxcs ¢
npenojaasaresieM (110 BUAaM yUeOHBIX 3aHATHII) 1 HA CAMOCTOATEJIbHYI0 padoTy
00yJaromuxcs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBiser 3 3.€., 108 akax. gac.
Pacnipenenennie oobeMa AMCUMITIINHBI (MOJYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tadymue 2.

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

Bcero akagemu-

O0beM TUCHUTIIHHBI
YeCKHX 4aC0B

OO61mas TpyA0eMKOCTh AUCHHUTUIHHBI 108

KonTakTHas aynuTopHasi padoTa o0y4alonmxcs ¢ npemnopasareueM (1o

N 10
BH/JaM Y4eOHBIX 3aHATHIi), BCEro

B ToM uncie:

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

3aHATHA CEMHUHAPCKOIO TUINA (CEMUHApPBI, TPAKTUUYECKHUE 3aHITHS, TpaK-
TUKYMBI, 1a00opaTopHble paboThl, KOJJIOKBHYMBI M UHbIE aHAJIOTUYHBIE 3a- 6
HSATHUS)

CamocTrosiTeibHasA padoTa 00y4alOIIMXCsl M KOHTAKTHAsA padoTa, BKIIO-
Yarolas rpynioBble KOHCYJIbTAIUH, UHIWBUAYAIBHYIO paboTy 00y4ato-
HIMXCS ¢ IpenoaBaTessiMU (B TOM YUCIIe MHIUBUAYaIbHbIE KOHCYIbTAIIUN);

B3aUMOJICHCTBUE B AJIIEKTPOHHON WH(DOPMAIITMOHHO-00pa30BaTEIHHOM cpesie 94
BYy3a
[IpomexxyTounast arTecTamus 0OyJarmuxcst — 3a4eT ¢ OIEHKON 4

5 Conep:xkanue IMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBeJAeHHOr0 Ha HUX KOJIMYecTBAa aKaJeMHYecKHX YacoB U BU/10B
y4eOHoii padoThI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTyIs)

Bunet yueGHoi paboThl, BKIIIOYAsi CAMOCTO-
ATEJbHYIO paboTy 00yJaronmxcs 1 TpyAo-

HaumeHnoBanue pa3fennoB, TEM U COJAEPKAHUE Ma-
€MKOCTb (B yacax)

Tepuana
P KonTaktHas padorta npenojana- CPC

TCIIA C O6y‘{aIOH_[I/IMI/IC$I




Jlexiun

Cemunap-
ckne (Tpak-
THYECKHE
3aHSITHS)

Jlabopa-
TOpHBIE
3aHATHUSA

Paszpen 1 Onpenenenue ¢pynkumii. Illoctpoenue
rpaukoB.

Tema 1.1 CriocoObI 3a1aHUs TIEPEMEHHBIX U (YHKITHH.
[Toctpoenue rpadukoB GyHKIUH.

0,5

Tema 1.2 PegakTupoBanue 1 N3MCHEHHE ITapaMETPOB
rpadukoB HyHKIHH.

0,5

OcnoBsl paboTsl B cpene MathCAD

[Toctpoenue rpadukos B cpeae MathCad

W3yueHne TeOpeTHUECKUX Pa3esoB JUCLIUILINHEI,
MOJrOTOBKA K 3aHATUSIM CEMHUHAPCKOrO THIA, TOATO-
TOBKa U 0(hopMIIeHHE pacyeTHO-TpaduIecKoil padoThl

18

Pa3nen 2 Pemienne anrefpanvecknx ypaBHeHUi,
CHCTEM YPaBHEHHUI.

Tema 2.1 Pemenne anreOpanvecknx ypaBHEHHN U
CUCTEMBbI YpaBHEHUH.

0,5

Tema 2.2 Berpoennsle pynknuu: root, polyroot, Giv-
en—Find, Isolve.

BexkTopa u maTpuirsl B cpene MathCad

Pemrenune ypaBaenuii B cpege MathCad

N3yyeHne TeopeTHYECKUX pa3AesioB AUCIUILIHHBL,
HOATOTOBKA K 3aHATHSAM CEMHHAPCKOTO THIIA, TIOJII0-
TOBKa U o(hopMIIeHHEe pacueTHO-Tpadraeckoit paboThl

18

Pa3znea 3 Annpoxkcumanysi, MHTepHoJIsAus, pe-
rpeccusi

Tema 3.1 JluneliHas U CIUIaiiH HHTEPIOJIALIMU, FKCTpa-
noJsiuu (JTMHEeHHas, Kyondeckast, mapabonueckast),
JIMHEHHAs U napaboIMyecKasi perpecCuu

0,5

Hccnenosanne dbynknwmii B cpene MathCad

N3yyeHne TeopeTHYECKUX pa3AesioB AUCLHUITINHBL,
MOJTOTOBKA K 3aHATHIM CEMUHAPCKOTO THIIA, TIOATO-
TOBKa M 0()OpMIICHHE PAacUeTHO-TPaUUECKOil pabOThI

19

Paszpnen 4 Pemienue nudpdgepeHunaabHbIX YPaBHe-
HMIi M X CHCTEM.

Tema 4.1 Pemenne nuddepeHnnanbHbIX ypaBHEHUH
BCcTpoeHHBIMU pyHKIMsiMA MathCad

0,5

Tema 4.2 Pemenue cucrem nuddepeHnnanbHbIX
ypaBHeHUH BcTpoeHHbIMU GyHKuusivu MathCad

0,5

M3ydeHne TeopeTHyecKuX pa3aenoB TUCIUILINHEI,
MOJTOTOBKA K 3aHATHSIM CEMUHAPCKOTO THIIA, TIOATO-
TOBKa U 0(hopMIIEHHE pacueTHO-TpaduIecKoil padoTh

19

Paspes 5 Mathcad: DiemeHTBI IpOrpaMMupoBa-
HHUS.

Tema 5.1 Onepanuu ¢ BEKTOpaMHu ¥ MaTPUTIAMHU.
CumBoutbHBIE Beuuciiennss B MathCAD.

0,5

Tema 5.2 IlporpammupoBanue B MathCAD.

0,5

M3ydeHne TeopeTHyecKuX pa3aesoB TUCIUILINHEI,
MOJTOTOBKA K 3aHATHIM CEMUHAPCKOTO THIIA, TIOATO-
TOBKa U 0(hopMIIEeHHE pacyeTHO-TpaduIecKoil padoThl

21

UToro
10 AUCHUILIMHE

94

6 BHeayauTopHasi cCaMOCTOSITeIbHASI Pa00Ta 00yYAKOIIUXCSA 10 TUCHUTLIMHE
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(Moxysr0)

[Ipn nmnaHUPOBAHMHM CAMOCTOSTEILHONH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIIEYIONINM paclpeeIeHHEM YacOB Ha CAMOCTOATENbHYIO paboTy (Tabnuna 4):

Tabnuna 4 — PexomenayeMoe pacnpeeneHne 4acoB Ha CaMOCTOSITENIbHYIO0 paboTy

KoMnoHeHTBI caMoCTOSITeIbHOM padoThI KosnuecTBo yacon
M3ydeHne TeopeTU4eCKUX pa3iesIoB TUCIUIIINHEI 43
[ToaroToBKa K 3aHATHUSIM CEMHHAPCKOTO THIIA 34
[ToaroroBka u opopmienue PacuetHo-rpaduueckoi paboTh 17
94

7 OueHoYHbIE CPEACTBA IS NPOBE/IeHNs TeKYLIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTaly 00y4alommXxcs 10 AUCHHUILIMHE (MOAYJII0)

Tabmuna 5 — [Macniopt G oH/1a OIICHOYHBIX CPEJICTB

Konrtpounpyemsie ®opmupyemass | HammenoBanue
pa3aeJibl (TeMbl) KOMIIeTEeHIUSA OLICHOYHOI 0 Iloka3aTenn oneHkn
AUCHMILINHBI cpeAcTBa
Paspgensr 1 — 5 OIIK-2 Tect IIpaBUIIBHOCTH BBIMIOJIHEHUS
3a/IaHUs

Pazpensr 1, 2, 3, 5 OIIK-2 JlaboparopHbie | ApryMEHTHPOBAHHOCTbH OTBE-
paboThI TOB

Paspgensr 1 — 5 OIIK-2 PacuetHo- ITonHOTA ¥ IPAaBUIIBHOCTH
rpaduyeckas BBITIOJIHEHHUS 3aJaHUs
pabota

MGTOI[I/ILIGCKI/IG MaTepHuaJibl, OMMPECACIAIONNE TPOLUCAYPbl OLICHUBAHUSA 3HaHPII>i, YMCHI/II\/’I,
HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTHYIECKOM KapTbl JUCLIU-

wnHbI (Tabnuia 6).

Tabnuua 6 — TexHoJornyeckas Kkapra

HaumenoBa-

Cpoku Ixana
HHE Kpurepun

BBINOJI- | OLICHUBA-

OLICHOYHOI0 OLICHUBAHMS
HEeHUs HUSA

cpe/cTBa
2 ceMecTp

Ilpomesrcymounaa ammecmavusn ¢ gpopme 3auem c oyeHKou

1 TecT

B TeyeHue | 50 OamoB
cemecTpa

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

40 6amnoB — 71-90 % npaBUIIBHBIX OTBETOB
JIOCTaTOYHO BBICOKHUI YPOBEHb 3HAHUM;

30 6ammoB — 61-70 % mpaBUIIBHBIX OTBETOB
CpPEeIHMI YPOBEHb 3HAHMIA;

20 6amra — 51-60 % npaBUIBHBIX OTBETOB
HU3KWW YPOBEHb 3HAHUU;

0 6ammoB — 0-50 % mnpaBUIBHBIX OTBETOB
OYEHb HU3KHI YPOBEHb 3HAHUM.

2 | JJabopaTtopHas

B TedeHue | 5 0aiwioB

5 0ayuIoB — CTYNEHT IMOKa3al OTJIUYHBIC HABBI-

pabora 1 cemecTpa KA TIPAMEHEHUs TIOTYYEeHHBIX 3HAHHWA U yMe-
3 JIaGopatopHasi | B TeuyeHue | 5 0aiioB | HUI IpU pelIeHUU NPodeCcCHOHATBHBIX 33134 B
pabora 2 cemecTpa paMKax yCBOCHHOT'0 yueOHOTo Marepuania.




4 | JJaboparopHast | B TeueHue | 5 6amioB | 4 Oamna — CTyIEHT MOKa3ajl XOpOIIUE HaBBIKU
pabora 3 ceMmecTpa MPUMEHEHUS TOJYYEHHBIX 3HAHUW U YMEHUH

5 | JlabopatopHasi | B TeueHue | 5 OasioB | IpU pelIeHHH NPO(ECCUOHAIBHBIX 3a7ad B
pabora 4 cemecTtpa paMKax YCBOCHHOTO y4eOHOTr0 MaTepuaa.

6 | JlabopatopHas | B TeueHue | 50amio | 3 Gamia — CTyAEHT MOKa3ajl yJOBIETBOPHTENb-
pabota 5 cemecTpa HOE€ BIJIaJICHUE HaBbIKAMHU IMPUMEHEHUS IOJY-

7 Ha6opaTopHa;1 B Teueuwue | 5 6ayioB YEHHBIX 3HAHUU U yMeHI/Iﬁ IIpU pEUICHUU MpO-
pa60Ta 6 ceMecTpa (I)GCCI/IOHEUIBHBIX 3ala4 B paMKaxX YCBOCHHOTO

8 | Jlaboparopnas | B TeueHue | 5 6amios | y4COHOro marepuana.
pab6ota 7 cemecTpa 0 6amioB — CTYICHT NPOJEMOHCTPUPOBAT He-

JIOCTaTOYHBIM YpOBEHb BJIaJCHHUsI YMEHUSAMH U
HaBBIKAMHU TIPH PEHICHUH TPOQecCHOHATBHBIX
3ajad4 B paMKax YCBOEGHHOTO Y4eOHOro Mare-
puaia.

9 | PacuetHo- B TeyeHue | 15 6amwioB | 15 GawioB — CTYICHT T0Ka3al OTIIMYHbIC HABBIKH
rpapudeckast cemecTpa MIPUMEHEHUS TIOIYYEHHbIX 3HAaHUM U YMEHUI MpU
pabora peleHrr  PO()ECCHOHATBHBIX 3324 B PaMKax

YCBOEHHOI'0 y4eOHOIr0 MaTepHaia.

12 GamnoB — CTyAEHT MOKa3aJl XOpPOLIWE HAaBbIKU
NPUMEHEHMs TTOTyYEHHBIX 3HAHUN W YMEHUHl npu
pemeHnr TpO(eCCHOHANIBHBIX 3314 B paMKax
YCBOEHHOI'O y4eOHOI0 MaTepHaia.

9 GayIoB — CTY/IEHT NOKa3all yAOBJIETBOPUTEIILHOE
BJIQJICHNE HABBIKAMU HPUMEHEHMS IMOIy4EHHBIX
3HAHUWM ¥ YMEHUN NPU peLIeHUN NPOQeCCHOHANb-
HBIX 33/1a4 B paMKax YCBOEGHHOIO y4eOHOro mare-
puana.

0 GayIOB — CTYZIEHT MPOAEMOHCTPUPOBAT HEJIOCTa-
TOYHBIN YPOBEHD BIIAJICHUSI YMEHUSIMH M HABBIKAMHU
IPU PEILIeHNH NMPO(ECCHOHATBHBIX 33]1a4 B PaMKax
YCBOEGHHOTO y9eOHOro MaTepraa.

HUTOI'O: - 100 OamsoB -

Kpurtepuu oneHKkHu pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % oT MakcuMaNbHO BO3MOXKHON CYMMBI 0aJlIOB — «HEYAOBIETBOPUTEIHHOY
JOCTaTOYHBIA YPOBEHB JJISl IPOMEXYTOYHOH aTTECTALMH 110 TUCIUILIIHHE);

65 — 74 % OT MaKCUMaTbHO BO3MOKHON CYMMBI 0AJUIOB — «YIOBJIETBOPUTEITHHOY
POTOBBIN (MUHUMAIBLHBIN) YPOBEHD);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);
85 — 100 % oT MakcMMaNbHO BO3MOKHOW CYMMBI 0OAJUIOB — «OTIMYHOY» (BBICOKHN (MaKCHMAallb-
HBII) YPOBEHbD)

(ne-

(mo-

Tect

3aganus 1019 TEKyLero KOHTPOJIs

1) BBenure npaBUIBHBIN OTBET:
BocbeMepruHoe unciio 3aKaHUYUBACTCS] CTPOYHON JTATHHCKOW OYKBOH ...
2) [lepemeHHas X sBIsIeTCS PAaH)KUPOBAHHOM B Cllydae

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

3) YcTaHOBHTE COOTBETCTBHE:!
a) OyneBo paBHO
0) mpucBanBaHUE
B) UHCJIEHHOE PaBHO
I') CHMBOJIBHOE PaBHO

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

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

4) ®yHK1M, BBITOIHAIONIAS ONIEPALNIO PA3JI0OKUTh HA MHOKUTEIN
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a) factor
6) simplify

5) Benute npaBuiIbHBINA OTBET:

B) expand
r) substitute

x(x + 1) — 2x(x + 3)expand,...— x> — 5x

6) Oyuknus ged(a,b) naxoxut
a) HOK(a,b)
0) ocTaToK OT jieJicHHs & Ha b

B) HO/I(a,b)
r) C2

7) B okHe 11l MOCTpOEHMsI IeKapToBa rpaduka MycToe Moje B CepeluHEe BEPTUKAIBHOM

ocH, NpecAHa3HauYCHO

a) JUlsl 3HaYEHUS, YCTAaHABIIMBAIOIIETO pa3Mep B) JUIS JUCKPETHON MepeMEeHHOM

TpaHULIbI

0) s GyHKIHH
8) BBenute npaBuibHBINA OTBET

F) JJIA Ha3BaHUA OCHU

ITpu moctpoenun noasipaoro rpadpuka MathCAD mokaseiBacT Kpyr ¢ N MOJsSMH BBOJA,

" 9) Kak cTpouTh noBepxHocTb g(X,y):=x* + y?
s

a) Y
.y

0) )

10) YcraHoBuTE COOTBETCTBUE:!
a) OyHKIM, co3/aaroulas TMaroHaJIbHyl MaT-
puILy, 2JIEMEHTHI TJIABHOM JUAroHajayu KOTOPOH
XpaHATCA B BEKTOPE N

6) ®Dyskuus, co3jaronias U 3aroHAIOIIAs
MAaTpHILy, JIEMEHTbI KOTOPOH XPAHSTCS B j-OM
crondie W i-0if CTpOKE paBeH 3HAYCHUIO
byuknuu f

B) OyHKIMA, CO3/IAI0MIAs €AMHUYHYIO MATPUILY
nopsiaka n

r) OyHKIUS, TPUBOJAIIAS MATPULLY K CTYIEH-
4aTOMYy BUJY C €AMHUYHBIM OAa3UCHBIM MHMHO-
poM

11) Beeaute npaBuiIbHbIN OTBET:
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Ecnu 3anate maTpuny A: = (2 06

8

1) diag(n)

2) matrix(m,n,f)

3) identity(n)

4) rref(n)

), TO 3HAUYEHHUEM dJIEMEHTA a1, OyzeT. ..



1-2 12
12) Jlanbr MaTpuiipl A := (—3 — 7) uB:= (3 7> torna stack(A,B) Oyner paBen

—4 -9 49
1 2 -1-2 1 2
3 7 B)| -3—-7 3 7
4 9 —4-9 49
a1 -2
-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) Tlepen npumenenuem ¢pyukiuu root(f(x),x) Heooxomxumo
a) YIPOCTHUTH BbIpaKEHUE B) yKa3aTh K03()(PUIIMEHTHI ypaBHEHHUS
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) Pemas ypasuenue x* — 18x2 + 6 = v2x ¢ nomompsio ¢pyukuuu solve, To oneparop
OyJIeT BBITJIANETh CIACAYIOIINM 00pa3omM

a) x* — 18x2% + 6 = V/2x solve, x— B) solve(x* — 18x2 + 6 — /2x) -
6) x* — 18x% + 6 = v2x solve— r) solve(x* — 18x2 + 6 — V2x),x >

16) It TOro 4TOOBI HAWTH YETBEPTYIO MPOU3BOAHYK (GYHKIHMU COS(X), TO BBIpaKEHHE
BBIUMCJISIONIEE TPOU3BOIHYIO Oy/IET BHITTISAAETD CJ'ICZIYIOHII/IM 06pa30M

a)[:—x]“cos(x) - ) cos(x) - —cos(x)
0) gcos(x) - r) cos(x)

17) Onepanust pa3ioxeHus B s TeI/mopa (I)yHKI_II/II/I sin (X), mpuueM TOYKa, B OKPECTHO-
CTH KOTOPOI CTPOUTCS pa3iloKEHUe, paBHa —, @ CTENEHb CTapIlIero WieHa B pa3ioxkeHuu 9, Oy-

JIET UMETH BUJI

a) series[sin (x); % 9]- B) sin (x)series[%, 9] -
0) sin (x)series, X= % 9- r) series(sin (X)): % 9—
18) KaKyI'O KHOIIKY HEC COACPIKUT IMAHCIIb MAaTCMATUYCCKOI'0 aHalin3a
Tim lim_
a) =4 p) 78
llm Tim
) et r) 200

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 Bbruucisitorcst mpou3BoHble 1 uHTErpansl B MathCAD?

Jlabopamopnas paboma 2. Iloctpoenue rpadukos B cpeae MathCad
9



1) Kak moctpouts rpaduk?

2) Kaxk mocTpouTs HECKOIBKO IpaKOB B OHOM CHUCTEME KOOPAWHAT?

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 pemnTs HennHelHoe ypaBHeHue B MathCAD?

2) Kak HaiiTu HauanpHOE MPUOIMKEHNE 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. CuMBOJIbHBIE BeIuKCcIeHUs B cpeae MathCad

1) Pa3noxuTh Ha MHOKUTENH, UCHIOJB3Ys onepannio CuMBoibl — dakrop;

2) Hcnone3ys onepauuto CumBoiibl — PacmypuTh, pa3iokuTe MO CTENEHIM HOoJY-
YEHHOE BhIpa)KEHUE;

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, uTOOBI 3HAYEHUS X U Y HE BBIXOJWIN 3a Mpeienbl 06aacTu onpeaeneHus GpyHkuuu f(x, y).
3) [Toctpouts rpaduxu pyHkumii y(x) u f(x,y)

Pacuerno-rpaduueckas padota

Hcxoanble JaHHDbIE
3AJIAHHUE 1.

Pemmts 2 HenmuHENHBIX ypaBHEHMs ¢ TouHOCTHIO 10 0,0001
3AJIAHHUE 2.

Pemmnts cucreMy 2 HeMMHENHBIX ypaBHEHUS ¢ TOUHOCTHIO 10 0,0001
3AJIAHHUE 3.

Pemute nuddepennnanbable ypaBHEHUsS] TIEPBOTO U BTOPOTO MOPSAIKA ¢ TOYHOCTBIO 10
0,0001
3AJIAHHUE 4.

Pemmits cucremy nByx nuddepeHnnanbHbIX ypaBHEHUH MIEPBOTO MOPSIKA ¢ TOYHOCTHIO
1o 0,0001
3AJJAHHUE 5.

10



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 Gynkuuu f(t, @) 11 1ByX pa3HbIX 3HAYCHUN
apryMeHTa a .

3AJIAHHUE 7.

Jnst pyHKumu, paBHOW BbIpaxkeHuro f(x, y) HaluTe 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 3aJaHHOM HMHTepBaJie [X,, X;] ¢ 3aJaHHBIM mIaroM Oy ¢ MCIOJIB30BAaHHEM OIEpaTo-
poB BeTBiieHus if u oneparopa ukia for.
3AJIAHHME 10.

JUist 3a1aHHOM B BapuaHTe (DYHKIIMH [IPOBECTHU MOJTHOE HCCIIEI0BAaHUE U IIOCTPOUTH I'paduK.
3AJIAHHME 11.

Co31aTh CTaTUCTUYECKYIO COBOKYIHOCTb, UCIIOJIb3Ys NaTYUKM ciydaHbIX yucen. Konu-
YECTBO YHCEN CTATUCTHYECKOW COBOKYITHOCTH M MPUHATH CaMOCTOSTENbHO. OTNpeaeuTh IeHTP
IPYNIIMPOBAHUS CTATUCTUYECKOM COBOKYIHOCTH, BEJIMYMHY paccesHus. [loctpouts rucrorpam-
My C MPOW3BOJIBHBIMH CETMEHTaMHU pa3OMEeHHs M TUCTOTPaMMy C pa3OMEHHMSIMU Ha PaBHBIC CET-
MEHTBI.
3AJIAHHUE 12.

ITocTpouTts rpaduk; pemiuTh CUCTEMY ypaBHEHHH, HAUTH IUIOIIA/b, OFPAaHUYEHHYIO I'pa-
(uKaMu KpUBbIX
3AJIAHHME 13.

Tpebyercst onpenenuTs (QYHKIUIO, KOTOpas BBITIONHSIET TPEACTABICHHBIC B BapHaHTaX
3aJlaHMsL.

8 VYueOHo-MeTOaMYeckoe ¥ HH(OPMANUMOHHOe o0ecrevyeHUe JTUCHHUILINHBI
(MoayJis)

8.1 OcHoBHasi JuTEpaTypa

1) Metonsr Beruncnenuit B makere MathCAD [DnektponHslii pecypc] : yaeOHoe mocobue
/ I.A. benapes [u Ap.]. — DIeKTpoH. TeKCTOBbIE naHHbIe. — HoBoCcuOUpck: HoBocnOupckuii roc-
yIapCTBEHHBII apXUTEKTYPHO-CTPOUTENbHBIA yHuUBepcuteT (CubOctpun), 2013. — 169 c. //
IPRbooks : AJIEKTPOHHO-OMOIMOTEeYHAs cucrema. - Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/68893.html, orpannueHHsIi. — 3ar. ¢ 3kpaHa.

2) Pemenne nmxkenepHsix 3amad B makere MathCAD [DnekTpoHHBIN pecypc] : yueOHOe
nocobue / FO.E. BockoGoHHUKOB [1 Ap.]. — DnekTpoH. TekcToBble naHHble. — HoBocuOupcek: Ho-
BOCHOUPCKUIN TOCY/IapCTBEHHBIN apXUTEKTYpHO-CTPOUTENbHBIN yHUBepcuTeT (Cubcerpun), 2013.
— 121 c. // 1PRbooks : »snexkTpoHHO-OMONMOTE4YHas cucremMa. —  PexuMm jgocryna:
http://www.iprbookshop.ru/68838.html, orpanudenusiii. — 3ari. ¢ sKpaHa.

3) Ucaes FO0.H. [IpakTtuka nucnons3obanus cucrembl MathCad B pacyerax 31eKTpHUECKUX
Y MarHUTHBIX 1enei [DnekTpoHHslil pecypc] : yueOHnoe nocodue / FO.H. Hcaes, A.M. Kymnios. —
OnexTpoH. TekcToBble naHHble. — M. : COJIOH-ITIPECC, 2013. — 180 c. // IPRbooks : 3m1ex-
TPOHHO-OMOMMOTeYHass cuctemMa. — Pexum pgoctyma: http://www.iprbookshop.ru/26925.html,
OTpaHUYEHHBIN. — 3ari. ¢ FKpaHa.

8.2 [lomoJHUTEJbHAA JIUTEpaTypa
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1) dpsixonoB B.I1. Mathcad 8—12 ans cryaentoB [OnektpoHHbii pecypc]| / B.IL. JIpsiko-
HOB. — DIIeKTpoH. TekcToBble maHHbie. — M. : COJIOH-ITPECC, 2005. — 632 c. // IPRbooks :
AIIEKTPOHHO-OMOIHOTEYHAS cucTema. — Pexum JOCTyTA:
http://www.iprbookshop.ru/20845.html, orpannuenHbIi. — 3ari. ¢ 3KpaHa.

2) Murpodanos C.B. Ucnons3zoBanue cucrembl MathCAD mpu pemieHun 3aaad 3Jiek-
TPOTEXHUKHU U AJIEKTPOMEXAHUKU [DIEKTPOHHBIN pecypc]| : METOJUYECKHE yKa3aHUsl K BBINOJI-
Hernto PI'3 mo muctmnnmne «[Ipukmagasie 3agaun nporpammupoBanus» / C.B. Mutpodanos,
A.C. ITameeB. — DIIEKTPOH. TEKCTOBBIE NaHHbBIE. — OpeHOypr: OpeHOyprcKkuil rocy1apcTBEHHBIN
yausepcurer, O5C ACB, 2005. — 39 c. // IPRbooks : 371eKTpOHHO-OMOIMOTEUHAs] CUCTEMA. —
Pexxum noctyna: http://www.iprbookshop.ru/51516.html, orpanndeHHbIi. — 3ari. ¢ 3KpaHa.

3) Anexun B.A. DeKTpoTeXHUKA U NEKTPOHUKA: JIabOpaTOPHBIN MPAKTUKYM C HCIIONb-
30BaHMEM MUHHUATIOPHOHN AJIEKTPOTEXHUYECKOH nabopaTopun MDJI, KOMIBIOTEPHOTO MOACIIH-
poBanusi, Mathcad u LabVIEW [Onekrponssliii pecype] : yueOHoe mocobue / B.A. Anexun. —
DJIeKTpOH. TEKCTOBBIE AanHbIe. — CaparoB: By3oBckoe obpasosanue, 2017. — 225 ¢. // IPRbooks

3JIEKTPOHHO-OMOIMOTEeUHAs cucTema. — Pexum JOCTYTIA:
http //www.iprbookshop.ru/64898.html, orpanndennslii. — 3ari. ¢ 3xpaHa.

8.3 Mertoauueckue yKa3aHus AJsl CTYA€HTOB 110 0CBOECHHIO JMCIUTIIMHbI

1) OcuoBbsl paboTsl B cpeae MathCAD: Meromuueckue yka3aHus K 1JabopaTopHOi padoTte
/Cocrt. YO.C. NBanoB. — Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2016 — 12 c.

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

3) Bekropa u marpuisl B cpene MathCad: Meronuueckue ykazaHusi K J1a00paTopHOit pa-
6ote /Cocr. }O.C. MBanoB. — Komcomounbck-Ha-Amype: @PT'BOY BIIO «KHAI'TY», 2016 -8 c.

4) Peurenue ypaBuenuii B cpene MathCad: Meroaudeckue yka3aHus K 1a00paToOpHO pa-
6ote /Cocr. }0.C. MBanoB. — Komcomonsck-Ha-Amype: @PT'BOY BIIO «KHAI'TY», 2016 — 13 c.

5) MHccnenosanue Gynkuuit B cpene MathCad: Meromuueckne ykazaHus K 1abOpaTOpHOi
pabote /Cocr. }O.C. lBanoB. — Komcomonsck-Ha-Amype: @T'BOY BIIO «KHAI'TY», 2016 — 14 c.

6) CumBonbHbIe BeramcieHus B cpeae MathCad: Metoauueckue ykazanus K J1JaOOpaTopHOi pa-
6ote /Coct. }O.C. NBanos. — Komcomonbck-Ha-Amype: @PI'BOY BIIO «KHAI'TY», 2016 — 10 c.

7) TlporpammupoBanue B cpere MathCad: Meroaudeckue ykasanus K j1a00paTOpHOM pa-
6ote /Cocr. }O.C. MBanoB. — Komcomonsck-Ha-Amype: @PT'BOY BIIO «KHAI'TY», 2016 — 18 c.

8.4 CoBpemenHble mnpodeccHoHAIbHBbIE 0a3bl JaHHBIX H HHPOPMAIMOHHBIE
CIPaBOYHbIE CHCTEMbI, HCIO0JIb3yeMble MPH OCYIIECTBJICHUH 00Pa30BaATEIbHOI0
npouecca no JUCHHILIHHE

1) DnaexrponHo-6mbaHOTeUHas cuctema ZNANIUM.COM - http://www.znanium.com

2) DnektpoHHO-OMOMMOTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.5 Ilepeyenbp  pecypcoB HH(OPMANMOHHO-TEIEKOMMYHUKALMOHHOH CceTH
«HTEepHEeT», HEOOXOAMMBIX JISI OCBOCHHUSI AMCUUIJIMHBI (MOIYJIs1)

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

2) http://lwww.pts-russia.com/ - caldiT aBTOpM30BaHHOTO maptHepa kKommanuun PTC
(Parametric Technology Corporation) B Poccun

3) http://mcs.ptc.com/mcs/ — undpopmarus o Mathcad Calculation Server. TIpumepsr, mo-
KyMEHTAIIHsI.

4) http://lwww.mathcad.com/library/ - oubnmroreka pecypcos no cucreme Mathcad. Kuu-
r'", dJeKTpoHHbIe KHUTH Mathcad, ¢aiinst Mathcad, ranepen rpaduku U aHUMAIHH,
TOJIOBOJIOMKH.

8.6 JIuleH3MOHHOe M CBOOOJHO PACHpPOCTPaHsieMOe MPOrpaMMHoOe ofecleyeHue,
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HCMOJIb3yeMOe TIPH  OCYLIeCTBJIEHHMH 00pa30BaTeJbHOr0 Tmpomecca IO
AUCHUTIJIHHE

Tabnuna 7 — [lepeuenp UCHOIB3yeMOr0 MIPOrPaMMHOT0 00ecieueHus

Haumenosanue [10 PexBH3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium Jluuensnonsslit Jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBo0oHas TULEH3US, YCIOBHSI CIIOIb30BAHUS 110 CChUIKE:

https://www.openoffice.org/license.html
Mathcad Education JIorosop Ne 106-AD120 ot 27.11.2012 akagemMudeckas,
rpymnmnoBasi, 6ecCpOYHOE HCIIOIb30BaHHE

9 OpraHn3aun0HHO-ne):[ar0ruqeclme yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPYeTCss Y4eOHbIM TIIAHOM M pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernoaaBaHus) — pyccKuid. J[is Bcex BUAOB
ayIUTOPHBIX 3AHATHI aKaJeMUYECKUM Yac yCTAHABIMBACTCS MTPOIOJDKUTEIIBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEW MHAMBHIYaIbHOW 00pa3oBaTENbHON TpaeKTOpUH O0ydaro-
IIUICS UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMIMX AUCHUILIAH U MTPO(PECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MpoIlecce MPEANIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKAaeT 00yyJarole-
rocst OT HEOOXOJIMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

VYy4eOHblii MpoIecC MpH MPEenoJaBaHuUd Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIdH-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauuuoH-
HBbIC O6pa30BaT€JII)HI)I€ TCXHOJIOTHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘ICCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIb3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (POpM mpoBeneHus 3anatuii. Madopmanmonase
o0pa3oBaTeNbHbIE TEXHOJOTMH PEAIU3YIOTCS MYTEM aKTHBHM3allMHM CaMOCTOSITENbHOW pPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30BaTeNbHOI cpejie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

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

Ha niepBoii nekuuu nekTop 00s13aH MpeaynpeauTb CTYAEHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (yueOHUKaM, yUeOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKMOHHBIN Kypc JOJDKEH JaBaTh HauOoJbIIMKA 00beM MH(pOpMaluu U 0OecreynuBaTh
6osee rirybokoe NOHUMaHME Y4eOHBIX BOMPOCOB IPH 3HAUUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THNIA

CemuHapCcKue 3aHATHS MIPEICTABIIAIOT COO0H ETATN3AIHUIO JIEKIIHOHHOTO TEOPETHYECKO-
ro Matepuasa, IpOBOJATCS B LENAX 3aKPEIJICHNs] Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3JIEeIIbl.

OcHoBHOH (OopMOI1 NpOBE/IEHUsI CEMUHAPOB SIBJISIETCS 00CyXIeHue Hanbosee mpoodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OT/AEIBHBIM TE€MaM, a Takke pa3dop MPUMEPOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemojaBaressi BXOIAT: OKa3aHUE METOIUYECKOM IMo-
MOIIHM ¥ KOHCYJIbTUPOBAHHE CTY/ACHTOB [0 COOTBETCTBYIOIIUM T€MaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJyIaraeéMble MpernoiaBaTenem;

* y4acTHe B JUCKYCCHAX;

* BBIITOJIHEHHE MTPOEKTHBIX U MHBIX 33JaHUM;

* ACCHCTHUPOBAHHE TPEIOIaBATEIIO B IIPOBEICHUH 3aHSITHIA.

OTBer f0KeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBUIKH HAa MCTOYHHKH.

13


https://www.openoffice.org/license.html

Jlokaapl U OMIIOHUPOBAHUE JOKJIAJ0B MPOBEPSIOT CTEIECHb BIIAJACHUS TCOPETHUCCKUM
MaTepHalioM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYXICHUH.

OrieHUBaHUE 3aJlaHWi, BBHIIIOJHCHHBIX Ha CEMHHAPCKOM 3aHSTHH, BXOIHWT B HAKOIUICH-
HYIO OIICHKY.

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

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, L€JIEHANPaBIEHHOIO
IpUOOpPETEHNUsI CTYJAEHTOM HOBBIX 3HAHUMN, YMEHUN 0€3 HENOCPEACTBEHHOIO y4yacTHsl Mperoja-
BaTels, XapaKTEPU3YIOIUICS MpPeAMETHOW HaNpaBIEHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3ysIbTaTOB AESATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUN U NPAKTHUECKUX
YMEHHH CTYJACHTOB;

- yriryOJeHne U pacliupeHne TEOPETUYECKUX 3HAaHUH;

- (hopMHUpPOBaHME YMEHUH HUCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIHIO,
CHEIHAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MTO3HABATENBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

* (hOpMUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliy;

* pPa3BUTHUE UCCIEA0BATEIbCKUX YMEHUM U aKaIEMUYECKMX HABBIKOB.

CamocTosTenbHast paboTa MOXKET OCYILECTBIATHCS UHAMBUYaIbHO WIM TPyNIaMH CTy-
JICHTOB B 3aBUCHUMOCTH OT LI€JIM, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKU.

TexHonorust oprauu3ali cCaMOCTOSTENIbHON paboThl CTYAEHTOB BKJIIOYAET MCIOIb30Ba-
HUe HH(POPMALIMOHHBIX U MaTEPUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

[lepen BbIIIOJIHEHHMEM OOYYAIOIIMMUCA BHEAYJUTOPHOM CaMOCTOSITENILHOM paldoThI mpe-
[I0/1aBaTelb MOXET IPOBOAUTh MHCTPYKT@X IO BBINOJHEHWIO 3aJaHus. B  HMHCTpyKTaxk
BKJIOYAETCS:

* LIeNb U COZIEP’KAHNE 3aJaHuS;

* CPOKHM BBITIOJTHEHMUS;

* OPUEHTHPOBOYHBIN 00bEM pabOTHI;

* OCHOBHbIE TpEOOBaHUs K pe3yJibTaTaM padOThl U KPUTEPUU OLICHKH;

* BO3MOYKHbBIE 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
CPEICTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMMU, BHIpAOOTKE €IMHCTBA B3IJIAZ0B HA
OTJIebHBIE BOIIPOCHI Kypca, IPUOOpETEHUsI ONPEEICHHBIX HABBIKOB M UCIOJIb30BaHuUs npodec-
CHOHAJIbHOW JIMTEPATYPBHI.

[TomemeHust A caMOCTOSITENILHOM pabOThl 00YYaIOIIMXCSl OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTu «MHTepHeT» M obecredeHueM A0CTymna B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEAY OpraHU3aI1H.

9.5 MeToanueckne yKa3aHus I 00y4AOMIMXCS 110 OCBOCHHMIO U CHMIIIMHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI O0yYaromMMcs 1eJecoo0pa3HO BBIMNOJIHATH ClENyIOIINe
PEKOMEHJAlUN:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3yyeHust Kakoro-nmoo pasjena 1no y4eOHUKY I KOHCIIEKTHBIM MaTeprajiaMm pe-
KOMEHAYETCS 10 ITaMATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONIPECIICHNS, TOHATH Pa3eia.
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3. Ocoboe BHMMAaHHE CJICAYCT YACIUTDH BBIIIOJIHCHUIO OTYCTOB IO MPAKTUYCCKUM 3aHATH-
M ¥ MHJMBH1yaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSITEIbHYIO paboTy.

4. Bcs TemaTuKa BOIIPOCOB, U3yYaeMBIX CaMOCTOSITENIBHO, 3a/1a€TCSl Ha JIGKLIMSIX IIPEIo-
naBaresneM. VM ke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/lb BHOBb M3AaHHBIE B IEPUOANYECKON
HAYYHOH JuTeparype) Uit 0ojee AeTaTbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYECHHBIX HA JICKIUH.

[Tpu camocTosTenbHON popaboTKe Kypca 00y4yarouecs 10JKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/IEICHUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM HA JICKIMOHHOM 3aHATHU MaTEpHal U IOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JIMTepaTyphl;

* U3Y4YHUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, aHHOTALIMHA U KOHCIIEKTBI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEJIBHO BBINIOJIHATD 3a/1aHUs, aHAJIOTUYHBIE NIPEJIaracMbIM Ha 3aHATHUSAX;

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKH MaTepualbl (POH/Ia OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepuaibHO-TEXHHYECKOT0 ofecrevyeHnsi, He0OX0AUMOro 1A
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NPOLECcCa MO JUCHHUILIMHE (MOYJII0)

10.1 YueGHo-1200paTopHOe 000py/0BaHHE
Tabmuna 8 — [lepeuens 00opyTOBaHUS JIAOOPATOPUHU

HaunmenoBanue ayiuropuu
AynuTtopus Ucnonszyemoe o6opyaoBaHue
(;raboparopun)
202/3 Jlabopatopus OBM wu BHI- | [lepcoHambHBIE KOMITBIOTEPHI
YUCIUTEIbHBIX IPOMBIIICH-
HBIX CE€TEH

10.2 Texuuuyeckue U JIeKTPOHHBIE CPEACTBA 00yYeHUS

[Ipu npoBeneHNN 3aHATUN UCTIONB3YETCA ayIUTOPHs, 000PYyI0BaHHAS TTPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus mpe3eHtanuid. Kpome toro, npu npoBeneHun
JIEKIMN ¥ TPAKTUYECKUX 3aHATUI HEOOXOMM KOMIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTpaMMHBIM 00ecriedeHHEM I IEMOHCTPAIIMH MTPE3ECHTAIIHIA.

11 Nuble cBeneHus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOYKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHNe NUCIHUILIMHBI 00YYarOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
MO’KET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaratoTcs cienuanbHble YCIOBHS JUISl MOTy4eHUs] 00pa3oBaHus 00yJyaromyuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-niearornyeckuif cocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(pU3UOIOTHUECKUMHU
O0COOEHHOCTSIMU O0YYaroIMXCs MHBAIKWJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MH/AUBUYAIbHBIMU NPOrpaMMaMH peaOMIMTallMi UHBANUAOB (pu Hanuuuu). [lpu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA MPEroAaBaHus ThIOTOPAMH, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU MOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBHM ¢ METOUYECKHUMH peKoMeHaanusmMu Munoopraayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce IMpeanojaraercs HUCIOJIb30BaTh COLMAIBHO-AKTHBHBIE U pe-
(ieKCUBHBIE METO/ABI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peaduInTally C IENIbI0 OKa3a-
HUS TTIOMOIIM B YCTAHOBJICHUHU TOJHOIIEHHBIX MEXINYHOCTHBIX OTHOIIEHHH C JPYTUMH CTYACH-
TaMH, CO3JJaHUU KOM(pOPTHOIO NCUXOJIOTMYECKOT0 KIIMMaTta B cTyneH4eckoi rpymnne. ITogbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCS C YUETOM INPENOCTABICHHUS MaTepuala B pas-
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JUYHBIX (OpMax: ayAHalbHOM, BU3YaIbHOW, C WCIOJB30BAHUEM CIEIHATBHBIX TEXHUYECKHX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuumuivHbl aunamu ¢ OB3 ocyliecTBisieTCss ¢ UCIOJb30BaHUEM CPEACTB
o0OydeHus O0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJB30-
BaHUs). MaTepuabHO-TEXHUYECKOE 00ECIICUCHHE MPEayCMaTPUBAET MPUCTIOCOOICHUE ayIUTO-
puii kK Hy>kaam i ¢ OB3.

®dopma MpoBeJEHUsI aTTECTAMU ISl CTYJEHTOB-UHBAINU/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYaAIbHBIX TIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmarpuBaet-
sl TocTymHas (hopMa MPeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 2 UMEHHO:

- B TIEYaTHOW WM DIJIGKTPOHHOW Qopme (mIs JMI € HapyUICHUSMU OIOPHO-
JIBUTATEIBHOTO amnmapara);

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

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IUIs JIUI] C HAPYIICHUSIMU 3PEHUS).

CryaeHTaM ¢ MHBIMIHOCTHIO YBEJIMYHMBACTCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYICHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma mpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, a UMEHHO:

- IMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIBIOTEPE (IS JIUI C HAPYILICHUS-
MU CllyXa, peun);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

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

[Ipu HEOOXOIUMOCTH JJIsl 00YHAIOIIUXCS C MHBAJIMIHOCTHIO MPOLIEypa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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