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1 HOSICHUTEJIBHAS 3AIIUCKA
1.1 llean ocBOeHMS AUCIMILJINHDI:

OCYIICCTBUTH (bOpMPIpOBaHI/Ie CUCTEMATHU3UPOBAHHBIX TCOPETHUYCCKUX 3HAHWUHN U IMPAKTUYCCKUX
HaBBIKOB HCIIOJIB30BaHUA CIICHUAJIM3UPOBAHHBIX IporpaMMHBIX CpCACTB B
O6p330BaTeJ'II>HOM Impouecce, O3HAKOMMUTD CTYyACHTOB C OCHOBHBIMH IIOHATHUAMUA
CIICUAJIM3UPOBAHHBIX ITPOTrPpaMMHBIX CPCACTB, UX BUJAaMHU U OCHOBHBIM MHCTPYMCHTAPHUCM.

1.2 MecTO JTUCUMILJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON NPOTrPaMMbl

[IporpaMMa nuCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHM C (peiepalibHbIM TOCYAapCTBEHHBIM
00pa3oBaTebHBIM CTaHIAPTOM BBICIIETO 00pa30BaHUs MO HaIpaBieHUI0 moarotoBku 44.03.01
[lenarornueckoe oOpa3oBaHMe, YTBEPKICHHBIM IpHuKazoM MwuHoOpHayku Poccun ot
22.02.2018 r. Nel2l, mnpodeccHOHaNBHBIMM CTaHAAPTaMH: Iexaror (Iexaroruyeckas
JeSATeNbHOCTh B c(epe IOMIKOIBHOrO, Ha4YalbHOIO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEro
obmero obOpazoBaHus) (BOCIUTATEIb, YYUTENb), YTBEP)KICHHBIM TNpPHUKa30oM MuUHHCTEpPCTBA
TpyAa U couuanbHoi 3amuThl Poccuiickoit ®enepaunn ot 18.10.2013 1. NeS544H, nenaror
JIOTIOJIHUTEIBHOTO 00pa30BaHMsl JETe U B3POCIbIX, YTBEPXKIEHHBIM MpHKa3oM MUHUCTEpCTBA
Tpyda U couuanbHoM 3ammuThl Poccuiickoit ®@enepaunun ot 05.05.2018 r. Ne298H, menaror
npodeccnoHanbHOTO 00y4eHUs, NPOPECCHOHANBHOIO O00pa30BaHUA M JOMOJHUTEIHLHOTO
npoeCCHOHATTFHOTO 00pa3oBaHUs, YTBEP)KICHHBIM MpHUKa3oM MuUHHCTEpCTBA TpyAa W
conanbHoi 3amuThl Poccuiickoit @enepanuu ot 08.09.2015 1. Ne608H.

JucuuninuHa SBISETCS AMCHUIUIMHOW 10 BbIOOpY BapHaTWUBHOW YacTd, (Gopmupyemoin
YY4aCTHHKaMH 0O0pa30BaTeNbHBIX OTHOIIEHWH Onoka | «JlucrummuHey ydeOHOro IutaHa
o0Opa3oBaTenpHOM mporpamMmbl, u3ydaercs B 9 cemectpe. Tpynoemkocts aucuuruinssl: 3 3E /
108 waca, B Tom umcine 10 yacoB - KoHTakTHasi pabora c mpemnojaBareneMm, 94 wyaca -
caMmocTosiTenpHas padorta (Tabnuua 2).

1.3 [InanupyemMble pe3yJbTaTbl 00yUeHHS M0 JUCHHUILINHE

JlucuMiuiiHa HampabiieHa Ha (OPMHUPOBAHHME KOMITCTCHIIUHU(-Hii), IPEICTABICHHBIX B TaOJHUIEC
1.
Tabnuya 1

HJ'laHl/IpyeMl)le pe3yJbTaThbl oﬁyqenml nmo TMCHMIIJIMHE

Kox u HanmenoBaHnme KOMIIETEHIINT

[Tnanupyembie pe3yibTaThl OOY4YEeHHS 110

Nuaukatopel JOCTHKEHUST KOMIIETCHIIMU
JUCLUIIINHE

IIK-3 cnoco0en npuMeHATH NMpeAMeTHbIE 3HAHUS NPHU peajn3anuu 00pa3oBaTeIbHOI0
npouecca

[IK-3.1 3Haer: 3aKOHOMEPHOCTH, MPHUHLMIBI H3HATh:

YPOBHH  (QOpPMHUPOBaHUS U peau3allM|3aKOHOMEPHOCTH, IPUHLUIIBI U YPOBHH
coJiepKaHusl 00pa30BaHUS; CTPYKTYPY, COCTaB H|IIPEICTABICHUS CIICIIUATN3NPOBAHHBIX
JMJTAKTHYECKUe eIMHULIBI COJIepKAHUS|IPOTPAMMHBIX CPEJCTB B 00pa30BaTEILHOM
npeaMeTa. nporecce y4eOHOTO 3aBEACHUS; TUIIOJIOTHIO

[TK-3.2 VMeeT: OCymIeCTBIATh OTOOP y4eOHOroIIPOrPaMMHBIX CPEACTB y4eOHOTO
CoJlep’KaHusl Uil pealu3alud B pa3jIMYHbIX|HA3HAYCHHUS.

dopmax  0oOyueHHUS B  COOTBETCTBUU  C|YMETh:

ANJaKTUYCCKUMHN neIsIMHu u BO3PAaCTHBIMU] OCYHICCTBJIATH 0T60p IIpOorpaMMHBIX CPEACTB
0COOEHHOCTSIMH YUYaIIUXCSL. y4eOHOT0 Ha3HAYEHHUs C LIENbI0 UX

ITIK-3.3 Brageer: mpeaMeTHBIM cojepkannem|IOCTCAYIOIICTO NCTIONIL30BAHNA B
00pa3oBaHMA 10 MPEIMETY; YMEHHAMH 0TGopa00Pa30BATEIBHOM MPOLECCE; BEIACIATH
BapUATHBHOTO  COfAEpXaHuss ¢ yderom CHCHHATHSHPOBAHHBIC POTPAMMHBIC
B3aMMOCBSI3U YPOUYHOH H BHEYpOuHO# (opmplCPEACTBA

00y4eHusl. Braners:
HABBIKAMH UCITIOJIb30BaAHUSI




CHEIHATH3UPOBAHHBIX TIPOTPAMMHBIX CPEIICTB
B 00pa30BaTeNbHOM TpoIlecce yaeOHOTOo
3aBEeJICHUSI.




2 COAEP KAHUE JUCHUIIJINHBI
JleBATHIN ceMecTp
Tema 1. Cniennajan3upoBaHHble IPOrpaMMHuble cpeacra. Ux kiaccupuxanms.
Tunosorus. CTpykrypa
Crieunanu3upoBaHHbIe MTporpaMMHuble cpeactBa. Ux knaccudukanus. Tunonorus. CTpykrypa.
Krnaccudukanus u CTpyKTypa CHCTEM KOMITBIOTEPHOM MaTeMaTHKH.

Tema 2. Tunsl JaHHBIX MaTeMaTH4YeCKUX cucTeM. OnepaTopbl M PYHKIHH.

UYucna 1 unciaoBble KOHCTaHTbl. CTPOKOBBIE TUIIBI JaHHBIX. CIIOKHbBIE TUIBI JAHHBIX (MaCCUBBI,
CIIMCKH, TaOJIHIIBI, OOBEKTHI). Omnepatopsl u ux IIPUOPUTET.
OcHoOBHBIE THIIBI (DYHKITHIA.

Tema 3. Pemienne 3a1a4 cuMBoJIbHOM MaTemaTuku. Iloctpoenue rpagpuxos.
VYnpouienne BblpaxkeHuid. Pacimimpenue BblpakeHHil. Pa3iokeHue HenblX M paldOHAIBHBIX
yucen. Pa3noxenue BelpaxkeHUN Ha MHOXuUTENH. [IpencraBienune B BUIE psiia O CTEHEHSM.
[Toctpoenne rpadukoB (GyHKIMHA Ha TUIOCKOCTH, B MPOCTPAHCTBE, B IMOJISIPHBIX KOOPAMHATAX,
3a/IaHHBIX APAMETPUUYECKH U HESIBHO.

Tema 4. Pemienue 3a1a4 JIUHEHOM ajaredpbl
BekTopHble M MaTpuuHble oOmepaTophl. PerieHue 3agad MaTpU4yHONM anredOpbl B CHUCTEMax
KOMITBIOTEPHOU MaTeMaTHKH. PellieHne cucTeM JIMHEHHBIX areOpanvdeckiux ypaBHESHUH.

Tema 5. TunmoBsblie onepanum MATEMATHYECKOTO AHAJIN3A.

Bprunciienne  cymMMm, OpPOM3BEACHUN, NPEACIIOB, NPOU3BOJHBIX, ONPEHAECIECHHBIX U
HEONPeIeICHHbIX UHTErpajoB B cucTemMax KOMITbIOTEPHOU MaTE€MaTUKH.
Pemenue muddepeHImaNbHBIX ypaBHEHUI

Conep:xkanue padoT Mo IMCUUIIMHE
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JleBATHIN ceMecTp
Tema 1. CnenunanuzupoBaHHbIE
IporpaMMHLIE cpeacTna. Mx
porp pen 1 1 14| 16 |MK-3
kinaccudukanus. Tumonaorusi.
CtpykTypa
Tema 2. Tumnsl JaHHBIX
MaTeMaTHYECKUX CUCTEM. 1 1 201 22 |I[IK-3
Omneparopbl ¥ PyHKIHH.
Tema 3. Pemenue 3amau CHMBOIBHON
. 1 2 20| 23 |MK-3
MareMatuku. [loctpoenue rpadukos.
Tema 4. Pemenune 3amau TMHEHHON
g 1 1 20| 22 |mK-3
anreOpsl




Tema 5. TumnoBbie onepanuu

20 21 |[IIK-3
MaTEMAaTHYECKOTO aHAIN3Aa.
[ToaroroBka k 3a4eTy 4 4 |[IK-3
Hroro o gucuuiummuae 98| 108




3 METOJWYECKHUE YKA3AHHUS JIUISI OB YUAIOIAXCS IO OCBOEHUIO
TACIATLITAHBI

Jljig ycrenrHoro OCBOEHHUS AUCLMILIMHBI CIIEyeT O3HAKOMHUTBCA C COACpKAHHEM pa3fesioB U
TEM MO AUCUMILIMHE (CM. M. 2), CIEAOBAaTh TEXHOJIOIMYECKOM KapTe€ IpPHU BBIIOJHEHUU
CaMOCTOATENIbHONH paboThl (Taba. 3), HCMONB30BaTh PEKOMEHIOBAaHHBIE pecypchl (M. 4) u
BBINOJIHATH TPEOOBaHUS BHYTPEHHUX CTAHAPTOB YHUBEPCHUTETA.



4 YYEBHO-METOJANYECKOE OBECIIEYEHHME JUCHUIIJINHBI

4.1 OcHoBHAas y4yeOHasi JuTEpaTypa

1. HoBoxuiaos O.Il. Huadopmatuka : y4eOHUK I TPUKIATHOTO OakaiaBpuaTta :
pekomennioBano YMO By30B P® : / O. I1. HoBoxwuioB ; Mock. Toc. UHIYCTp. YH-T. - 3-€ U31.,
nepepad. u gon. - Mocksa : FOpaiir, 2015. - 619 c. - (bakanasp. [Ipuknagnoit xkypc). - ISBN
978-5-9916-4365-8 : 785-68.

4.2 JlonojHuTeIbHAS YUeOHas IUTepaTypa

1. Paryauna M.U. UudopmannoHHbie TEXHOJIOTHH B MaTeMaTuke : yueOHoe nocodue s
By30B : pexomeHaoBaHO YMO By3oB P® / M. U. Parynuna ; moxn pen. M. Il. Jlanuuka. -
MockBa : Axamemus, 2008. - 304 c. - (Bwicmee npodeccuoHaarHOe 00pa3oBaHHE.
[Teparornyeckue crienuanbHocTh). - ISBN 5-7695-2710-4 : 261-47..

2. HNBanoBcknii P.U. KoMnproTepHble TEXHOJIOTMH B Hayke U oOpa3oBaHuu. IlpakTuka
npuMmenenust cucteM MathCAD : ydaeOHOe mocoOue aiist By30B : pekoMeHaoBano YMO By30B
P® / P. 1. BanoBckuii. - MockBsa : Beiciias mxkona, 2003. - 431 c. : mi. - ISBN 5-06-004434-3
: 146-96.

3. Ilnuc A.MA. Mathcad : MmaTemaTrueckuii MPaKTUKyM JJIsi HMHKEHEPOB M YKOHOMHUCTOB :
yge0HOEe T0cOOWe IS BY30B [0 JKOHOMHYECKMM W TEXHHYCCKUM CIICIUATBHOCTSIM
pexkoMeHioBaHo M-BoM obpazoBanus PO / A. U. Ilnmuc, H. A.CnuBuHa. - 2-¢ usn., nepepad. u
moll. - Mocksa : @unancel u craructuka, 2003. - 656 c. : ui. - ISBN 5-279-02550-X : 227-70.

4, NbsikonoB B.I1. KomnbiorepHas maremaTtuka : Teopus u npaktuka / B. I1. JIpsikoHOB. -
Mocksa : Homumxk, 2001. - 1296 c. : un. - ISBN 5-89251-065-4
5. Makaposa H. B. Mudopmaruka : yueOHUK ISl By30B [0 HANPABICHHUSIM MOATOTOBKH

OakanmaBpoB "CucTeMHBbI aHamu3 ¥ ymnpaBieHue" u "DKOHOMHKA W ympasieHue'
pexomennoBano YMO By3zoB P® / H. B. MakapoBa, B. b. Bonkos. - Cankr-IletepOypr :
[Mutep, 2013. - 576 c. : un. - (Yuebnuk mns By3o0B) (CTaHmapT TpPEThEro IMOKOJEHUS). -
bubnuorp. B koHIe 1. - 6akanaBpsl. - ISBN 978-5-496-00001-7

6. HNudopmaruka: yueOHoe mocoOue ans By3oB no HampasieHuto "[lemaroruueckoe
obpazoBanue" (mpopunu "Maremaruka", "®usuka") : pekomengosaso YMO By3oB PO / [C. A.
Knanos, H. FO. MBanosa, B. I'. Mansixuna u ap.] ; nox pen. B. JI. MarpocoBa. - Mocksa :
Axanemus, 2012. - 336 c. - (Beicuiee npodeccronanbHoe obpasoBanue. Ilemarormueckoe
obpasoBanue) (bakanaspuar). - bubmuorp.: c. 324-325. - ISBN 978-5-7695-7982-0

4.3 Pecypchbl OTKPBITOTO 10CTYIIA

1. Enunoe okHO fgoctyma Kk  oOpa3oBaTelbHBIM — pecypcaM. Pexum — gocryma:
http://window.edu.ru/
2. @denepanbHbIi HEHTp MH(OPMAIIMOHHO 00pa3oBaTeIbHBIX pecypcoB. Pexxum nocryma:

http://www.fcior.edu.ru/

4.4 TexHonorn4ecKas KapTa cCaMOCTOSITeIbHOI padoThl CTyIeHTA

Tabnuya 3
TeMbl AUCUIUTIHHBI [TepeueHs yueOHO-METOUIECKOTO
oOecrieyeHus (HOMep UCTOUYHUKA U3 TLII. 4.1-
4.3)
3amaHus 111 CaMOCTOSITEIHHOM paboThI
JleBATHIN ceMecTp

Tema 1. CnenuaJu3upoBaHHbIE OcHoBHas yueOHas nureparypa: 1
nporpamMmmMusle cpeacraa. Ux JomnonuurenbHas yueOHas nuteparypa: 1, 2,
kjaaccupukanus. Tunonorus. Ctpykrypa 3,4,5,6



http://www.fcior.edu.ru/

CamocTrosTenpHas MOATOTOBKA TOMOIHUTEIBHOIO MaTepHalia K IPAKTUYECKUM 3aHATHAM I10
TEME.

ITonroroBka npeseHTanyu Ha TeMy «Crenualin3upoBaHHbIE IPOIPAMMHBIE CPELICTBAY.
[ToaroroBka MeHTaIBHOM KapThl Ha TeMy «Kiaccudukanus crnennanu3upoBaHHbIX
IIPOIPaMMHBIX CPEJICTBY»

OcHoBHas yueOHas nureparypa: 1
JlononuuTenpHas yaeOHas auTeparypa: 1, 2,
3,4,5,6

Tema 2. Tunsl JaHHBIX MATEMATHYECKHX
cucreM. OnepaTopsl U GyHKUIMH.

CamocTosTenbHas HOATOTOBKA AOMOIHUTEIBHOIO MaTeprala K IPAaKTUYECKUM 3aHATHSIM I10
TeMeE.

[MoaroroBka npe3eHTanuu Ha TeMy « THUIIBI JAHHBIX MATEMATHYECKUX CHCTEM. ).

Cosnanne Tabumipl «Onepatopsl u pynkiu MathCADy

OcHoBHas y4yeOHast muTepaTypa: 1
JHononuurenbHas yueOHas nureparypa: 1, 2,
3,4,56

Tema 3. Penienue 3a1a4 cMMBOJILHOM
matemaTuku. [locTpoenue rpagukos.

[ToaroToBUTH COOOIIIEHUE BO TEME U3 CIIHCKA!

OdopmiieHre TOKyMEHTa B CHCTEME KOMIIBIOTEPHOW MaTeMaTHKH

PaGora ¢ nokymMmeHTamMu B CUCTEME KOMITbIOTEPHOI MaTeMaTHKU

PenakTupoBanue TeKCTa B CUCTEME KOMIIBIOTEPHOW MATEMATHKHU

PenaktupoBanue ¢popMyI B CUCTEME KOMITBIOTEPHOM MaTeMaTHKU

Pemienue ypaBHEeHHI B CHCTEME KOMIIBIOTEPHON MaTeMaTUKHU

CHUMBOJIbHBIE BBIYMCIICHHS B CUCTEME KOMITBIOTEPHOU MAaTEMATUKHU

CraTucTtuka B CUCTEME KOMIIBIOTEPHON MaTEMaTUKU

®opMaTUpPOBAHNE MATEMATUUECKUX BBIPAXKEHUIN B CUCTEME KOMITBIOTEPHOM

MaTE€MaTHKU

9. ®opmarupoBaHUe TEKCTa B CHCTEME KOMIIBIOTEPHONH MaTeMaTUKHU

10. ®yukun

11. Ucnonp30BaHKEe NAKETOB CUMBOJIbHBIX BBIUYMCIICHUN JJIs PELLIEHUS 3a7a4 CUMBOJIBHOTO
nuddepeHIIMPOBaHNS U UHTEIPUPOBAaHUS (QYHKIIUN OJHOTO U HECKOIBKUX
IIEPEMEHHBIX;

12. Vcnionb30BaHue NaKETOB CUMBOJIBHBIX BBIUMCIIEHUH I HOCTPOSHUS IpadKOB
(GYHKIUI ¥ TIOBEPXHOCTEN JJIs pelleHus 3a]ja4 MaTpUYHOU ainreopsl;

13. Hcnonb30BaHue MaKETOB CUMBOJIBHBIX BHIUMCIICHUH I OUCKA aHATUTUYECKOTO
pELIeHUs CUCTEM JIMHEMHBIX YPAaBHEHUI;

14. Vicnionb30BaHue MaKETOB CUMBOJIBHBIX BHIUMCIICHUH [T peLIeHUs HEIMHEHHbIX
YPaBHEHUH;

15. Mcnionb30BaHue MaKeTOB CUMBOJIBHBIX BBIUUCIICHHUM JUIs PELIeHUs
mudepeHIMaTbHBIX YPaBHEHUI;

16. Mcnonb30BaHue MaKeTOB CUMBOJIBHBIX BBIUMCIICHHUH JUIs PEeLIeHUs 3a1a4 TEOPUH YUCEIT
1 KOMOMHATOPHBIX 3a]1a4;

17. TTocTpouts rpaduKu B OAHON KOOPAMHATHOMN MIIOCKOCTH.

ONoa~wWNE

y i=—2(x+ 3)°
2
y:=—2(X+3) +1

3
yi==
X
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y 3 z
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y :=sin(2Y)
y :=-3sin(2%

y :=sin(X) + cos (X

Tema 4. Pemenne 3a1a4 JUHEHOM ajaredopbl

OcHoBHas y4ueOHast muTepaTypa: 1
JomnonuurenbHas yueOHas nureparypa: 1, 2,
3,4,5,6

Beimonaure 3aganus cpeacrsamu MathCAD
1.

2.
3.

4.

3az[aH HpOI/IBBOJ'IBHHﬁ BCKTOD, COCTOSIH_[I/Iﬁ n3 5 anemenToB. Halitu CYMMY €ro

9JICMCHTOB.

3aaHa NIpOM3BOJIbHAS MaTpHLa pazMepHocTH 3x4. Haiitu cymmy ee 211eMEeHTOB
Haiitn npou3sBeneHye 27€MEHTOB, pa3MELICHHBIX Ha TJIABHOW JUAroHAIN KBaJpaTHON

MaTpPUILIbI MPOU3BOJILHOMN pa3MEepPHOCTH.

Haiit KoIM4ecTBO MONOKUTEIBHEIX 3JICMECHTOB B 3aIaHHOM BEKTOPC HpOHSBOJIBHOfI

pa3MEepHOCTH.

Tema 5. Tumosblie onepanun
MaTeMaTH4YecKOoro aHajam3a.

OcHoBHas yueOHas nureparypa: 1
JlononuuTesnpHas ydeOHas aureparypa: 1, 2,
3,4,5,6

[ToaroroBuTh Mpe3eHTanuio Ha Temy «Bo3moknoctu MathCAD s periienust 3a1a4u

MaTeMaTHYCCKOI'O aHaJInu3a

IToaroroBka kK 3a49€Ty

OcHoBHas ydyeOHas nureparypa: 1
JHomnonuurensHas yueOHas nureparypa: 1, 2,
3,4,5,6




S PECYPCbI, HEOBXO/JUMBIE JJIA OCYIMECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JTUCHUIIJIMHE

5.1 UudopManmoHHbIEe TEXHOJIOTHH

OO0pazoBaTeNbHBIN MPOLIECC OCYIIECTBISACTCS ¢ MPUMEHEHUEM JIOKAIBHBIX M PaCIpeIeTICHHBIX
MH(POPMAIMOHHBIX TEXHOJOTHH (Ta0nHIbI 4, 5).

JlokajibHbIe HHPOPMAIIMOHHbIE TEXHOJIOTHH

Tabnuya 4
[Tepeuenb TMUEH3MOHHOTO U
¢BOOOHO
pacupocTpaHsIeMOro PexBusuThl
I'pynna mporpamMmMHBbIX
MIPOrPaMMHOI0 Aynuropus MTOATBEPKIAIOILETO
CpENCTB
o0ecrieyeHusi, B TOM YHCIIe JOKYMEHTa
OTEYECTBEHHOT O
IIPOU3BOJICTBA
. . 209, 304, https://ru.libreoffice.org/ab

Oducubie nmporpammsl |LibreOffice 210211.212 |out-us/license
OnepatonHbIe Manjaro Linux XFCE & | 209, 210, 7322/{9%‘?;;2&/%)&2‘23";‘]tta
CHCTEMBI KDE 211,212, 304 m '

e SageMath

: ﬁ/lcg?ikr)na 209. 210 http://gostrf.com/normadata|
Hayunbie pacuetsr o PSPP 211 212, 304 gl]./4293798/4293798256.ht

e Cpena cTaTUCTUYECKHUX

BBIYMCIICHUI
I'paduueckue GIMP 209, 210, https://www.gimp.org/abou
penaKkTophI 211, 212, 304|t/COPYING
Bpayseps! (BeO- . 209, 210, )
0Bo3peBaTeH) Firefox 211 212, 304 https://rusgpl.ru/

Pacnpenesiennble nHGOPMALMOHHBbIE TEXHOJIOTHH
Tabnuya 5
I'pymnima HanmenoBanue

OnektponHas 6udnuorexka HI'TIY

http://lib.nspu.ru

OnektponHas 6udnmuoreka KO ®I'BOY BO «HI'TIY »
http://lib.kbnspu.ru/

Ilepconanbusle caiitel npenonasareneil KO ®I'bOY BO
«HTTTY » http://prepod.nspu.ru

Cuctema >1eKTpoHHBIX TopTdoano cryneaToB HI'TIY
https://www.nspu.ru/portfolio/

bubnuorexku n oOpa3oBareabHbI
pecypcehl (B TOM YHUCIIe
MEPCOHAIIBHBIE CANTBI
npenoaasatenein KO O®I'bOY
BO «HI'TIVY »)



http://lib.kbnspu.ru/

5.2 MartepuajbHO-TEXHMYECKOE O0ecrevyeHue U CUUILTHHBI

Tabauya 6

Homep u HaumenoBanue
(Tpu HAJTUYKH ) TIOMETIECHUS
JUISL OCYIIECTBICHUS
oOpasoBarenbHON
JeSITeIbHOCTH

[TepeyeHb OCHOBHOTO 000PYAOBAHUS

Anpec mecta
OCYILIECTBIICHHSI
o0pa3oBaTenbHOI
JESTEIbHOCTH
(MecToronoXeHue
COTJIACHO JIUIICH3UH )

VYuebnas AyauTopus Jid IMIPOBEACHUA yLIe6HBIX 3aHATHH JICKIIMOHHOI'O THUIIA

632387,
Ayn. 303 «YueOHnas Kommnekt yueOHOU mebenn |Hosocubupekas o611,
ayIUTOPHS JICKIIMOHHOTO |MHTepakTUBHOE 000pyOBaHUE KyiiGblLeB, yiI.
TUIIA 3aHIATHH SMART gocku — lmr. MosofexHas, oM 7
KommnekT yae6HO# Mebenu,
KommbrorepHoe o0opynoBaHue:
Kommbrorep B KOMIUIEKTe (C BBIXOJOM B 632387
Ayn. Ne209 «Yuebnast |cetb  "HHTepHer" ©  JocTynmoM K '
ayIUTOPUS JIEKLIHOHHOTO |3JIEKTPOHHOM MH(POPMAITMOHHOA Hosocubupcras 00,
Kyii6pimes,  yi.

THIIA 3aHITHI»

00pa3oBaTeNbHON cpe/le YHUBEPCUTETA) —
8 .

HNuTepakTuBHOE
SMART nocku — luir.

o0opynoBaHue:

Monoaexuas, noM 7

VYyeOHast ay1uTopus AJis IPOBEACHUS YUeOHBIX 3aHATUN CEMHUHAPCKOT0 THUIA (IPAaKTHUECKHE
3aHATHUSA, Ta00paTOPHBIC 3aHATUS)/ YueOHast ayqUTOPHS AJIsl IPOBEACHUSI TPYIIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTaUK/ YueOHast ayAuTOpus JJIsl POBEICHUS TEKYIIETO KOHTPOJIS U

HpOMe)KYTOqHOﬁ aTTcCTalluu

Ayn. Ne304
«KOMIBIOTEPHBIN KIaCCH»

KommekT yae6HO# Mebenn,

KomnerorepHoe o0opyJ0oBaHue:
Komneiorep B KOMIUIEKTE (C BBIXOJIOM B
cetb  "HMHrepHer" m  pmoctymoMm K
AIEKTPOHHON MH(OPMALIOHHO

00pa30BaTEeNILHON Cpejie YHHUBEPCUTETA) —
9 mr.

632387,
HoBocubupckast o0
KyiiOpmie,  ym.

Monoaexuas, 1oM 7

Ayn. Ne212
«KOMIBIOTEPHBIN KIaCcCH»

KommnekT yue6HO# Mebenn,

KommbrorepHoe obopynoBaHue:
KomnbroTep B KOMIUIEKTE (C BBIXOJIOM Bl639387
cetb  "UnrepHer" u  gmoctymoMm K ’
. HoBocubupckass  0061.
3JIEKTPOHHOU nH(OPMAaIIOHHO .
KyiiOpmie,  ym.

00pa3oBaTeNbHON Cpele YHHUBEPCUTETA)
8 .

WNHTepakTuBHOE
SMART nocku — luir.

obopymoBaHue:

Monoaexuas, 1oM 7

Ayn. Ne211
«KoMIBIOTEpHBIN KI1acc»

KommuiexkT yueOHoi Mebenu,

KommerotepHoe obopynoBaHue:
KommproTep B KOMIUIEKTE (C BBIXOJIOM B
cetb  "HMHrepHer" m  gmoctymoMm K
AIEKTPOHHON MH(OPMALIMOHHO

0o0pa3oBaTeNbHON cpe/ie YHUBEPCUTETA) —
7 mT.

632387,
HoBocubupckast o0
r. KyiiOpimes, yi.

Monoaexuas, 1oM 7




Ayn. Ne210
«KOoMIBIOTEPHBIN K1acc»

KomrmiekT yuebHoi Meben,

KommerotepHoe obopynoBaHue:
KommbroTep B KOMIUIEKTE (C BBIXOJIOM B
cetb  "HUHrepner" wu  pmoctymoMm K
AIIEKTPOHHOU WH(POPMAIIMOHHO-

00pa3oBaTelIbHON Cpe/ie YHUBEPCUTETA) —
15 .

632387,
HoBocubupckass 0011
r. KyiiOpimes, yi.

Momnoaexuast, noM 7

ITomemienue JJIA CaMOCTOATEIbHON pa6OTBI 06yqa}01unxc>1

Ayn. Ne207 «ITomemenue
JUISI CAMOCTOSATEIILHOM
paboTh»

Komruiexr Mebenu.
KomnerorepHoe o0opynoBaHue:
KommbroTepsl B KOMILIEKTE (C BBIXOJOM B
cerb  "HMHtepHer" u  gocTynom
IIEKTPOHHOMN MH(POPMAIIMOHHOA
00pa3zoBaTeNbHON Cpelie YHHBEPCUTETA)
8 mr., IledaTHoe W® CKaHUPYIOIICE)
o0opynoBaHue:

IPUHTEPHI - 11T,

yaeOHOM

632387,
HoBocubupckas 0611
r. KyiiOpImmes, yi.
Monoaexnas, 1oM 7

ITomeieHnue s XPaHCHUSA U HpO(i)I/IJ'IaKTI/I‘leCKOFO O6CJ'Iy)I(I/IBaHI/IH yqe6Hor0 O60py,Z[OBaHI/I$[

Aya. Ne217A «Ilomemenne
JUTSL XpaHCHUS U
MPOPUIAKTHIECKOTO
00CITy>)KUBaHUS
00opymoBaHUs»

NuBeHTaps:

Tecrep  KOMIBIOTEPHBIN I T,
Cneunanu3upoBaHHbI MHBEHTaph — 1T,
HaGop MHCTpYMEHTOB Il OPITEXHUKH — 1
T (28 mpeamMeToB).

W3mepurenbHoe o0opyJoBaHue:
Bonbsr™merpst — 1mt., MynsTumerp — 1mir.,|

KomrmbroTepaoe 00opymoBaHue:
Komnelorep B KomIuiekte —  lmr.
[TewatHoe o0opyaoBaHue:

— lmrr.

632387,
HoBocubupckas 0011
r. KyiiOpimmes, yi.
MonoaexHas, 1om 7




6 OHEHOYHBIE MATEPUAJIbI

6.1 OneHo4HbIe MaTEPHAJIbI VIS IPOBEICHUS TEKYIIero KOHTPOJISA YCIIeBAeMOCTH

Tabnuya 7
Ne /it HanmenoBanue Tembl | Kon xomnierenimu ®opMBbI IPOBEPKU
JleBAThIii cemecTp
Tema 1.
Crneunanu3upoBaHHbIE
1 |mporpammubie cpeactBa. X I1K-3 1. TectupoBanue
Knaccudukanus. Tunoaorus.
Crpykrypa
Tema 2. Tumel [gaHHBIX
2 |MareMaTU4ecKux CHUCTEM. IK-3 1. TectupoBanue

Omneparopsl ¥ QyHKIUU.

Tema 3. Pemenue 3amau

3 |CHMBOJIbBHOW  MaTE€MaTHKH, I1K-3 1. TectupoBanue
[Toctpoenue rpaduKoB.
Tema 4. Pemenue 3amay

4 . I1K-3 1. TectupoBanue
JIMHENHON ayireOpsl
Tema 5. Tumnossle onepanuy

5 p IK-3 1. TectupoBanue

MaTeMaTHYCCKOIO aHaJInu3a.

6.2 OueHovHble MaTepHAJIbI JIS1 IPOBeAEeHHUS MPOMEKYTOUHON aTTeCTAlINU
o0yvyamuxcst
Tabnuya 8

OHGHO‘-IHI)IG MaTCpHraIbl JJIA HpOMe)KYTO‘{HOi/JI arrecrauu

HeBsThlii cemecTp (3auer)

Kox xommerenuun: IK-3

1.

13.

14.

15.

. OnepaTops! TUHEHHO anredpsl
. Oneparopbl MATEMaTUYECKOTO aHAIM3a
. Mcrionb30BaHKEe MMaKETOB CUMBOJIBHBIX BBIYMCIICHUN IS PELICHUS 3a7a4 CUMBOJIBHOIO

Haznauenune, wuctopusi co3gaHusi, OCHOBHbIE (DYHKIMHM CHCTEM KOMIIBIOTEPHOH
MaTEMaTHKHU.

CpaBHUTENBHBIN aHATN3 CUCTEM KOMITBIOTEPHOW MaTEMaTHKH.

BexTops! 1 MaTpuIbl B cucTeEMax KOMIIBIOTEPHOU MaTEMaTHKU

Brruucnurenbapie 0cOOCHHOCTH Hanbojee BOCTPEOOBAHHBIX CHUCTEM KOMITBIOTEPHOI]
MaTEMaTHKU

I'paduku B TpEX M3MEPEHUX B CUCTEMAaX KOMIIBIOTEPHON MaTeMaTUKH

I'paduku Ha TUIOCKOCTH B pa3HbIX CUCTEMAaX KOMIBIOTEPHON MaTeMaTUKH

Enunuib! usmMepeHus U pa3sMepHOCTb

Omneparopsl

OcHoBHbIE 3JIeMEHTapHbIe (PYHKIINU, UCIOIb3yEMbIE IpU padoTe

muddepeHIMpOBaHUsT W MHTErpUpPOBaHMST  (QYHKIOUNH OJAHOTO M HECKOJBKHX
IIEPEMEHHBIX;

Hcnonb30BaHre TMaKeTOB CHMBOJIbHBIX BBIUMCICHUNM JJIs TOCTPOEHHSI TpaduKoB
(GyHKIMH ¥ TOBEPXHOCTEN /IS peIlieH s 3a/1a4 MaTPUYHOM ainredpsl;

Hcnonb30BaHWe NaKeTOB CHMBOJBHBIX BBIYUCICHUN MJIi TMOHMCKA aHaJIUTHYECKOIO
pELIEHNs CUCTEM JIMHENHBIX YPABHEHMI;

Hcnonb30BaHre MaKeTOB CUMBOJIBHBIX BBIYUCICHUN [UISI pELIeHHs] HeJIWHEHHBIX|
YpaBHEHUMU;




16. Mcnonb30BaHne MaKeTOB CHMBOJBHBIX BBIYUCICHUN s penieHus auddepeHInanbHbIX
YPaBHEHUMU;

17. Ucnonb3oBaHKe MaKeTOB CUMBOJIBHBIX BBIUMCICHUN AJIS pPELIeHUsI 3a/1a4 TEOPUH YHCell
Y KOMOMHATOPHBIX 33]1a4;

18. TexHOJOTMM MOATOTOBKH MaTeMaTU4YE€CKHX TEKCTOB.

19. IMoctpouTs rpaduk dyskmum Y =199 + g

20. TTocTpouTts rpaduk dyskmum Y =2005(3X)

2 .
21. TToctpouts rpaduk pyskmn Y =X + sin(x)
- sSin(xy)
22. TloctpouTts rpaduk GyHKIUU Xy

23. Tloctpouts rpadux yrkuun "= 25IN(2)
24. Tloctpouts rpaduk Gynkuuu ' :=1t9(t) sin(t)

25. IToctpouTts rpaduk GpyHkmum * = £0EV- st &

Kpurtepnu BbicTaBIeHUsS] 0TMETOK

OTMeTKa «OTIMYHOY» / «3a4TEHO» (BBICOKUN YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETCHIIUH (-UH))
BbICTaBJIsIETCs 00yyaroleMycs, KOTOpbIil B poliecce U3y4eHUs JUCLUIUIMHBL U [0 pe3ysibTaTaM
IIPOMEXYTOUHOM aTTecTalu:- OOHApYKUJ CUCTEMHBIE 3HAHUS 10 BCEM pa3feliaM IpPOrpaMMbl
JUCLUIUIMHBL / MOJYJs /IPaKTUKU, TPOJAEMOHCTPUPOBAI CIIOCOOHOCTh K UX CAMOCTOSITEIbHOMY
MOTNOJHEHUIO, B TOM 4YHUCJIE€ B paMKax Yy4eOHO-HCCIIEOBaTENbCKOM M HAy4HO-
UCCIIEIOBATEICKOW  JIEATENIBHOCTU;- IPU  BBINOJHEHMM  33JaHUM, HIPEdyCMOTPEHHBIX
IPOrPaMMOii, YCIIEIIHO MPOJIEMOHCTPUPOBAI OCBAaMBAaEMBbIE B paMKax IUCIMILIMHBI / MOIYIs /
IIPAKTUKU NPOQecCHOHANbHbIE YMEHUS;- MIPEICTaBUI PE3y/IbTaThl BBIOJHEHHs BCEX 3a/JaHUM
JUISL CaMOCTOSITENIbHOM paOOThl MOJHOCTHIO M KaueCTBEHHO, HA TBOPUYECKOM YPOBHE, BbIpa3ui
JMYHOCTHYIO 3HAYUMOCTb JEATEIbHOCTH;- IMPU YCTHOM OTBETE BBICKA3aJ CaMOCTOSITENILHOE
CYyXKJEHHME Ha OCHOBE MCCIEIOBAHUS  TEOPETUYECKUX  HCTOYHHUKOB, JIOTUYHO H
apryMEHTUPOBAaHHO U3JI0KMJ MaTepuall, CBsS3aJl TEOPUI0O C MPAKTUKOW IOCPEICTBOM
WUTIOCTPUPYIOIIMX TIPUMEPOB, CBOOOAHO OTBETWUJ HA JOMOJHUTEIbHBIE BOIPOCHI;- IPHU
BBINIOJJHEHUM NHMCBbMEHHOIO 3a/laHUs TPEACTABWII COAEPIKATEIbHBIA, CTPYKTYpPUPOBAHHBIN,
rIIyOOKHUH aHalIu3 CyTH U NMyTeH perieHus npoOiemsl (3aJaud, 3aJlaHus);- MPHU BBITOJIHEHUU
TECTOBBIX 3aJaHuil 1aJl mpaBuibHbIe OTBETHI Ha 85 — 100 % 3aganuii.

OTMeTKa «XOpolIoy» / «3a4yTeHO» (CpeAHUN ypoBeHb C(HOPMUPOBAHHOCTH KOMIETEHIUH (-UH))
BBICTABJIAETCS 00Y4aIOIIEMYCsl, KOTOPBIN B MPOLIECCe U3YUEHUs TUCIIUIUIMHBI U 110 pe3ybTaTaM
MIPOMEKYTOUHOM aTTecTalluu:- OOHAPYXUJI 3HAHHWE OCHOBHOI'O MaTepHaja 0 BCEeM paszzenam
MPOrpaMMbl JTUCHUIUIMHBI /MOJyNsl / MpakTUKW B 00BEME, HEOOXOAMMOM Ui JanbHEWIeil
yueObl M mpencTosuied padoTbl Mo Mpodeccuu, MPOAEMOHCTPUPOBAT CIIOCOOHOCTh K HX
CaMOCTOSITEIbHOMY  IOMNOJHEHWIO;- TPU  BBIIOJHEHUM  33JaHUH, MPEITyCMOTPEHHBIX
pOrpamMMoii, cMOr MpPOAEMOHCTPUPOBATH OCBaWBaeMble MPOPECCHOHATbHBIE YMEHUs, HO
JOTYCTUJI HENPUHLUIHUAIbHBIE ONIMOKM B MX BBINOJHEHHHM, KOTOpPHIE CMOI HUCIPAaBHUTH IPHU
HE3HAYUTENIBHOM IIOMOIIM IIPENOJaBaTeNs;- IPEICTaBUI pPE3YyIbTaThl BBIIOJHEHUS BCEX
3aJlaHui JUIsl CaMOCTOSITETIbHOM paboThl, yKa3aHHBIX B IporpamMme IUCIHUIUIMHBI / Moayns /
IIPaKTUKHU, TIPU TOM 3aJlaHUS BBIIOJHEHBI MOJHOCTHIO M Kaue€CTBEHHO;- IPU YCTHOM OTBETE
OOBSICHWII y4yeOHBIH MaTepuai, WHTEPIPETHUPOBAI COJAEP)KAHHUE, HKCTPANOIMPOBAT BBIBOJBI;-
IIPY BBINOJIHEHUU MUCBMEHHOTO 33JaHMs NMPEACTaBUI PENPOAYKTUBHYIO NMO3UIMIO AJIEMEHTHI
aHaJlu3a B OMNHUCAaHUM CYTH M TIyTed pemieHus mnpoOnembl (3agaud, 3aJaHusl), H3JI0KUI
JIOTUYECKYIO MOCIIE0BATENILHOCTh BOIIPOCOB TEMBI;- IIPH BBIIIOJIHEHUH TECTOBBIX 3a/JlaHUi Jall
MpaBUJIbHBIE OTBETHI HA 75 — 84 % 3amaHuid.

OTMeTKa «yIOBIETBOPUTENIBHOY / «3aUTE€HO» (TIOPOrOBBIN YPOBEHD



CchopMupoBaHHOCTH KOMIIETEHUUH (-UH1)) BBICTABISAETCSA 00ydJaronieMycsi, KOTOPBI B Ipolecce
M3y4YeHUs JUCIUIUIMHBI U TI0 pe3yJbTaTaM MPOMEXYTOYHOW aTTECTAIMU:- OOHAPYKUJI 3HAHUE
OCHOBHOTO MaTepuaja IO BCEM pasjieliaM HpOorpaMMbl AUCIMILIUHBI /MOy / TPAKTHKU B
00béMe, He0OOXOAMMOM IJIsl JalbHEHIIeH y4eObl W MpeACTOsIeid padoThl 1o mpodeccuu, HO
3HAHUS UMEIOT MTPOOEIIBI U MJI0X0 CTPYKTYPHUPOBAHEI;

- Npud BHINIOJIHCHWM  3aJaHUl, MPEIyCMOTPEHHBIX IMPOTPaMMOM, B  II€JIOM  CMOT
MIPOJIEMOHCTPHUPOBATH OCBaMBaeMble MPO(ecCHOHABHBIE YMEHHUS, HO JOMYyCTHI OIIUOKHA B UX
BBITIOJIHCHUH, KOTOPBIC CMOT MCHPAaBUTh NPH HE3HAYMTEJIbHOW TIOMOIIM IpPEeIroaaBaTes;-
MIPEJICTABUII PE3Y/IbTAThI BBIMIOJHEHUS BCEX 3aJJaHUM I CAMOCTOSITEIILHON pabOThI, yKa3aHHBIX
B MPOTpaMMe TUCIUIIIAHBI / MOIYJIA / MPAKTUKU, TIPH 3TOM 3aJIaHHsI BBIMOJIHEHBI (hOPMAIIBHO,
KpaTko, pedJeKCusi HEMOoNHAas WM HOCUT (OpPMalbHBIM  XapakTep, NPEICTaBICHO
MMOBEPXHOCTHOE ONHCAHWE.- NPH YCTHOM OTBETE IMPOJAEMOHCTPUPOBAI 3HAaHWE O0a30BBIX
MOJIOKCHUH W KJIIOYEBBIX TOHSATHH, BEPHO BOCIPOM3BENl ydeOHOE cojepkanue 0e3
WCIIOIb30BaHUS JIOTIOJHHUTEIIBHOTO MaTepHalia;- TPHU BBIMOJHEHUHW THCHhbMEHHOTO 3aJaHHs
MPEJICTaBUI PENPOAYKTHBHYIO MMO3UIMI0O B ONHCAHMM CYTH WM IYTCH PEMICHUS MPOOIEMbI
(3amaum, 3a/1aHK);- IPU BHITOJHEHUH TECTOBBIX 3aJIaHUI J1ajl MPaBHIIbHBIE OTBETHI HA 60 — 74
% 3a7aHUMH.

OTMeTKa «HEYHOBJIETBOPUTEIIEHOY / «HE3auTeHO» (KOMIETEeHIUs(-1r) He chopMHUpoBaHa(-bI))
BbICTaBJIsIETCsl 00yyaroleMycs, KOTOpbIil B poliecce U3y4eHUs JUCLUIUIMHBL U [0 pe3ybTaTaM
MIPOMEKYTOUHOM aTTECTAlMU:- OOHAPYKMII OTCYTCTBHE 3HAHUU MO0 (PparMeHTapHbIC 3HAHUS
[0 OCHOBHBIM pazjiesiaM MPOrpaMMbl AUCLUUIUIMHBI / MOJYNs / MPAaKTUKU;- TPU BBITOJHEHUN
3aJlaHuM, MPEAyCMOTPEHHBIX IPOrpaMMOM, HE CMOI IPOJIEMOHCTPUPOBATH OCBaMBAaEeMble
npodeccuoHaIbHble YMEHUS (AOMYCTHII IPUHIMITHAIbHBIE OIIUOKH B UX BBIIOJIHEHUH, KOTOPbIE
HE CMOT HCIPABUTH MPH yKa3aHWM Ha HHUX IMPETOAaBaTesieM), JINOO HE BBHITOIHUI 33aJaHHS;- HE
BBINOJIHWI MIPEJYCMOTPEHHbIE y4eOHBIM IUIAHOM IPAKTUYECKHE, JJAOOpPAaTOpHBIE 3a/aHus;- HE
MOJTHOCTBIO BBITIOJHIJI 3a/IaHUSl JUISI CaMOCTOSITENIBHOM pPalOThI, YKAa3aHHBIX B IPOrpamMMme
JUCLUIUIMHBL / MOAYJISA / MIPAKTUKH, JIMOO 3aJaHUs BBIIOJIHEHbl HEBEPHO, OYEBMJIEH IUIAruar;-
OpU YCTHOM OTBETE JOMyCTHJI (PaKTHUECKHE OIMMOKM B HCHOJB30BAHUM HAYYHOU
TEPMUHOJIOTUM M H3JIOKEHUM Y4eOHOIO COJEpXkaHWs, CJAelal JIOKHbIE BBIBOJBL- IPH
BBINIOJTHEHUH TECTOBBIX 33/1aHUM Jjall TpaBUIbHbIE 0TBETHI HA 0 — 59 % 3amaHuil.



