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PaGouast mporpamma aucturuimabl « CHCTEMBI KOMIIBIOTEPHOW MATEMATUKI pas-
pabotana Ha ocHoBe ®I'OC BO 38.03.05 «busnec-unpopmaTukay yTBEPKIACHHO-
ro npukazom MunucrepcTa oopazoanus 1 Hayku PO 11.08.2016 r. Ne 1002

ABTOD:
K.3.H., JOIICHT H.B. EdbanoBa

Pabouast mporpamma oOCyX/I€eHa M PEKOMEHAOBaHAa K YTBEPKIACHHUIO pPEHICHUEM
kadeapsl CUCTEMHOTO aHaim3a U o0padoTku nHpopmarmu ot 31.05.2021 r., npo-
ToKOJ Ne 9a.

-

3aBenyromuii kadeapon £ T.I1. bapanosckas
JI-p 9KOH. HayK, nmpodeccop Ly

Pabouas nporpamMma o100peHa Ha 3acelaHul METOJUYECKON KoMuccuu (pakynbrera
NpUKIaIHON nHpOopMaTUKH, TpoToKoa oT 31.05.2021 1. Ne 9.

[Ipencenarens .
METOINYECKON KOMUCCUU (Lot =
KaHJI. TIe/l. HayK, JOIICHT T.A. KpamapeHko

PykoBoaurenn 8. /
OCHOBHOM I 7 i
podecCHOHAIBHOM V/ (
o0pa3oBaTeIbHOM MPOTPAMMBbI / < 5
KaHJ. DKOH. HayK, JOLIEHT ___—A.E. BoctpokHyToB




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

[enbto ocBoeHUs] MUCHUIUIMHBI «CHCTEMBbI KOMIIBIOTEPHON MaTeMaTUKHU
ABJIIETCST (POPMUPOBAHUE KOMIUIEKCA 3HAHWN OO0 OpraHW3allMOHHBIX, HAYYHBIX U
METOJUYECKUX OCHOBaX pabOThl B COBPEMEHHBIX MPOTPAMMHBIX CHCTEMax CHUM-
BOJIbHOM MAaTEMATHKHU WJIH KOMITBIOTEPHOU anreOphl.

3agaun:

— HU3y4deHHue 0A30BBIX MPUHIIMIIOB PAOOTHI MPOrPAMM CHUCTEM KOMITBIOTEPHOMN
MaTeMaTHKH,

— (QopMupoBaHUE YyMEHUS MPAKTHYECKOTO MPUMEHEHUS H3YUYEHHBIX CXEM,
KOHCTPYHPOBAHUS Ha UX OCHOBE MOJU(DHUIIMPOBAHHBIX AJITOPUTMOB U MPOBEPKA UX
HAJIC)KHOCTH,

— BBIPA0OTKA HABBIKOB CaMOCTOSITEIIBHONW Pa0OTHI NPH PEIICHUU TeopeTHde-
CKMX M IIPAKTUYECKUX 3a/ady,

— pa3BUTh YMEHHME AHAIU3Aa U MPAKTUYECKOW MHTEPHPETALUU ITOTYUYEHHBIX
MAaTEMaTUYECKUX PE3YJIbTATOB.

2 IlepeyeHb NMUIAaHUPYEMBIX pe3y/abTAaTOB O AUCLHUIIUHE, CO-
OTHECEHHBIX C IUIAaHUPYeMbIMH pe3yjabTaTamu ocBoenuss OIIOII BO

B pe3yabTaTe ocBOeHMs IMCUMILINHBI (GOPMUPYIOTCS CJIeayIONIUe KOM-
neTeHIuN:

[IK-17 — cnocoOHOCTh MCIO0JIb30BaTh OCHOBHBIE METOJbI €CTECTBEHHOHA-
YUHBIX JUCIUIUIMH B MPOPECCUOHAIBHON NEATETBHOCTH JJISI TEOPETUYECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIeI0BAHNUS;

[1K-18 — crmocoOHOCTh UCTIOIB30BATh COOTBETCTBYIOIIMM MaTeMaTHUUECKHMA
anmapar ¥ HHCTPYMEHTAJIbHBIE CPEICTBA I 00pabOTKH, aHAIN3a U CHCTEMAaTH3a-
1IMY UHGOPMAITIH TI0 TEME UCCIICTOBAHMS;

3 Mecto nucuumiaunsl B ctpykrype OIIOII BO

«CucreMbl KOMITBIOTEPHOM MAaTeMaTHKW» SIBJsA€TCS (aKyJIbTaTUBHOM JuC-
nummraon OITOIT BO nmoarotoBku oOyuaromniuxcst mo HampasieHuto ®I'OC BO
38.03.05 «busHec-undopmaTrKa», HaMpaBICHHOCTb «ApPXUTEKTypa Mpeanpus-
TUSD.



4 O0bem aucuuIIMHBI (72 yaca, 2 3a4ETHBIC €IMHUILIBI)

. O6beM, yacoB
Bunbr yueOHOM paboThI
Ounas 3aoyHas
KonTakTHas padora 53
B TOM YHCIIE:
— ayauTopHas MO  BUJaM 57
yueOHBIX 3aHATUI
— JICKLIUU 18 —
— n1abopaTopHbIE 34 -
—— BHEAYMTOPHAs 1 —
— 3auer 1 -
— 9K3aMEH - _
—— 3al1Ta KypCOBBIX _ _
pabor
CamocrosiTeibHas paGora 19
B TOM YHCIIE:
— KypcoBasi paboTa - -
——IpOYHME BHIBI CaMOCTOS- 19 B
TEJIBHOM paboTHI
HToOro mo jucuunjinae 72 —

5 Coaep:xkanue JUCHUIIIMHBI

ITo uToram m3yuaemMoro Kypca CTyJACHTBI CAAIOT 3a4eT. /ucnumimnaa u3yda-
eTcs Ha 2 Kypce, B 4 cemecTpe.




Conep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 10 0YHOI (hopme 00yueHuUst

£ = Buabl yueOHoi1 padoThl, BKIKYasA
2 = ’
= 5| CAMOCTOSITEJILHYI0 Pa00Ty CTY1€HTOB
HaumeHnoBanue TeMbl - =
No 2o 2 U TPYA0EMKOCTH (B yacax)
C YKa3aHHEM OCHOBHBIX =5 =
n/n SE |3 Camocros-
BOIIPOCOB =S | O nabopaTtopHbie
&z Jlexuyn TeJbHas
Z 3aHATUS
S pabora
Beenenue B cuctembl
KOMITBIOTEPHO MaTe-
MaTtukH. ba3oBele 110- T1K-17,
1 4 2 2 1
HATHSI K OTIepaIii 00- [IK-18
paboTKK MAITMHHON
00pabOTKU JTaHHBIX
OcHoBHbIE PYHKIIHO-
HanbHBIE Bo3MokHOocTH | ITK-17,
2 . 4 2 4 2
cucteMm komnprotepHoit | IIK-18
MaTEeMaTHKU
®opmyJibHas 3aNIUCh U
pMY. TK-17,
3 | perieHue MaTeMaTuye- TK-18 4 2 4 4
CKHX 3aJ1a4 B CUCTEMaX
I'paduxka, B T.4. TpeX-
MepHas, B CUCTEMAax [K-17,
4 . 4 4 8 4
KOMITBIOTEPHOM Mate- ITK-18
MaTHUKH.
YHucneHHble METOJIBI B
A TK-17,
5 | cucremax KOMIIbIOTEp- K-18 4 4 8 4
HOW MaTE€MaTHUKHU
DNEeMEHTHI IPOrpam-
MupoBanusg B cuctemax | [1K-17,
6 . 4 4 8 4
KOMIIBIOTEPHOU Mare- ITK-18
MAaTUKHU
Hroro | 18 | 34 | 19

6 IlepeyeHb y4eOHO-METOAUYECKOr0 olOecnmedeHHsl JJIsI CaMO-
CTOATEJILHOI PadoThl 00YYaAKOIIMXCS MO JUCIUTIIHHE

Meroanueckue ykazanus (Jisl CaMOCTOSTEIHLHOM paboThI)

1. CucteMbl KOMMBIOTEPHOW MAaTEMATHKH : METOJUYECKHUE YKa3aHHE I10
KOHTAKTHOM M camoctositenbHoi padore / H.B. Edanosa, E.A. MBanosa, JI.A.
[TaBmoB. — Kpacnomap : Kyol'AY, 2020. — 16 c¢. — Pexum npocryma:
https://edu.kubsau.ru/file.php/118/MU_SISTEMY KOMPJUTERNOI MATEM
ATIKI 598650 v1 .PDF




7 @OH OLIEHOYHBIX CPEACTB VISl IPOBEIeHU MPOMEKYTOYHOM
arTecTaluu

1 [lepeyenb KOMIeETEHIUI ¢ yKa3aHMeM J3TanoB UX (GopMHUPOBaHHMS B
npouecce ocsoenust OITIOII BO

Howmep
cemectpa*

Oranbl GOopMUPOBAHUS U POBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMITETEHITUH 110
JNUCIMIUIMHAM, ITpakTuKaM B npouecce ocsoeHus OITOIT BO

IIK-17 - cnocobrocmb UCnONIb306a4Mb OCHOBHbIE MEMOObl eCmeCcme€EerHORAYYHblX ducuunﬂuH 6
I’lp0¢€CCu0HClﬂbH01:i dessmenbHocmu 0is meopemu4ecKkoco U IKCNnNepumMenmalbHoco uccneo0o8anus

1

I[I/ICerTHaH MaTE€MaTUuKa

1

Jluneiinas anrebpa v aHATUTHYECKAs TEOMETPUs

[S—
\]

IIporpammupoBanue

MartemMaTH4eCKUU aHaIIN3

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTaTUCTUKA

HuddepeHunansHbie U pa3HOCTHBIE YPAaBHEHUS

DJIEeMEHThI TCOPHUHN HCUCTKUX MHOKCCTB

Anr OPUTMBI U CTPYKTYPbI JaHHBIX

Maremaruueckas PJKOHOMHUKA

Hayuno-nccienoBarenbckas pabora

Cucremsbl KOMHBIOTepHOﬁ MaTEMAaTUKN

AHamn3 JaHHBIX

HccnenoBanue onepanuii

OO01as Teopusi CUCTEM

HMMuTtanmoHHoe MOJCIUPOBAHUC

CHCTEeMHBIN aHAIIN3

AHaIM3 CII0KHBIX CUCTEM

OCHOBBI (I)I/IHaHCOBLIX BBIYHCIICHUHN

HHupopmaninoHHble CCTEMBI B PMHAHCOBO-KPEIUTHOU chepe

I/IH)KeHepI/IH 3HAHUH U HUHTCJUICKTYAJIbHBIC CUCTCMbI

AN N[N AN NN B[R W[WLW[W NN

IIpenumioMHas npakTHKa

8

3amuTa BeITYCKHON KBAIN(UKALMOHHONW PabOThI, BKJIKOYAsk OJTOTOBKY K 3alllUTe
Y IIPOLIETYPY 3aIUThI

1IK-18 — cnocobrHocmb ucnonb306ams cOOmMEemMCcmayouuLl MamemMamuieckutl annapam u uH-
CMpyMeHmaibHvle cpedcmaea OJisi 00pabomKu, aHAIU3A U CUCEeMamu3ayuu uHghopmayuu no
meme UCCied08ansl

1

I[I/ICerTHaH MaTEMaTuKa

1

Jluneitnas anre6pa u aHaTUTUYECKasi TEOMETPUS

12 IIporpammupoBanue

2 MareMaTnyeckuii aHau3

2 Teopust BeposATHOCTEN U MaTeMaTU4eCKask CTATUCTHKA
[TpakTHKa 1O MOJy4YEHUIO MEPBUYHBIX MPO(HECCHOHATLHBIX YMEHUHN 1 HaBBIKOB, B

2 TOM YHCJI€ IEPBUYHBIX YMEHUH M HAaBBIKOB HAYYHO-HCCIIEI0BATENbCKOM 1EATEIb-
HOCTHU

3 JuddepenunanbHble U pa3HOCTHBIE YpPaBHEHUS

3 OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHHE

6




Howmep Oransl GOPMHUPOBAHUS U IPOBEPKHU YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHIIUH 10
cemecrpa* JUCLIMIUIMHAM, pakTHKaM B nipouecce ocsoenus: OI10IT BO

3 DNEMEHTBI TEOPUHU HEUETKUX MHOXKECTB

ANTOpPUTMBI U CTPYKTYPBI JAHHBIX

Maremarndeckas YKOHOMHKA

Byxrantepckuii 1 ynpaBieHYECKUN ydeT

Hayuno-nccienoBarenbckas pabora

Cucremsbl KOMHBIOTGpHOfI MAaTEMAaTUKHU

AHann3 JaHHBIX

Uccnenosanue onepanuii

Pazpabotka npunoxxenuii B cpeae Microsoft Office

Kommwrorepnast rpaduka

OO61as Teopusi CUCTEM

NMuTalnoOHHOE MOJIETMPOBAHUE

Pa3zpaboTka Ou3HEC-IPUIIOKESHUMA

WEB-nporpammupoBanue

CHUCTEMHBIN aHAIIN3

AHanu3 CI0KHBIX CHCTEM

OcCHOBBI ()MHAHCOBBIX BHIYHCICHUI

HudopmaninoHHble CCTEMbI B PMHAHCOBO-KPEIUTHOM chepe

I/IH)KGHCpI/Iﬂ 3HAHUM U HUHTCJUICKTYAJIbHBIC CUCTCMbI

COBpeMeHHHe MCTOJAbI U CUCTCMBbI IIPUHATHUSA peH_IeHI/Iﬁ

Nudopmanmonnas Ou3Hec-aHaIMTHKA

Pa3paboTtka npuiioxeHuit 1is MOOUIIBHBIX YCTPONCTB

Pa3pa60TI<a nporpamMm CUCTEMHOI'O HA3HAYCHUA

[IpennuruioMHast mpakTHKa

3aiuTa BBITYCKHOM KBAIM(PUKAIIMOHHON pabOThl, BKIIIOUYas IOJTOTOBKY K 3allIUTe
U IIPOLIEIYPY 3alUTHI

eI Kol o R e lic RIENERENE o N o Yo N No Y fo N No N Ro N o W RO, R RO, N RO, B RO, T I8 SN [ SN I SN I SN R O8)

*Homep cemecTpa COOTBETCTBYET 3TaIy (hOpMUPOBAHUS KOMIIETCHLIUU

2 Onucanue mokasartejieil 1 KpUTepUeB OLEHUBAHMSA KOMIIETCEHUMHA Ha
Pa3JIMYHbIX 3Tanax ux GopMuUpoBaHUs, ONMCAHUE IIKAJIbI OLEHUBAHUS

[Inanupyemsie YpoBeHb OCBOEHUS
pe3yNbTaThl OCBO-

«HEYAOBIETBOPHU- | «YIOBIETBOPHU-

€HHsI KOMIIETEH- OreHo4HOE
TEJILHOY TEJIBHOY «XOpOLIO» «OTIHYHOY
1uH (MHIUKATOPHI N . o o CPENCTBO
(MUHUMAJIBHBIA | (MHHMMAJbHBIN, (cpenHwmit) (BBICOKMIA)
JOCTHKEHHS KOM- N
HE IOCTUTHYT) TTOPOTOBKII)

TICTCHITHH )

TIK-17 - cnocobrnocms UCnonb306ams OCHOBHbLLE MEMOObl ecmecmeeHHORAYYHblX OucuunﬂuH 6 I’lpO¢€CCUOHClﬂbH0ﬁ
OdesimenbHoCmU OJisl meopemu4eckKkoco U IKCNepUMerRmailbHoco UCCe008aAHUS.

3HaTh: VYpoBens 3HaHui | MUHUMAaNBHO VYpoBeHb 3Ha- | YposeHs 3HaHuH | Jlokiazgbl, nabopa-
- OCHOBHBIE Me€- | HUXKeE MUHH- | JOIYCTHUMBII HUI B 00beMe, | B 00beMe, COOT- | TOpHbIE  PabOTHI,
TOJBl €cTe- MaJIbHBIX TPe0O- | ypOBEHb 3HAHMH, | COOTBETCTBY- BETCTBYIOIIEM 3a4er (BOMPOCH U
CTBEHHOHAyUYHBIX | BaHM{, HMEIH | JOMYIIEHO MHO- | IOLIEM Ipo- nporpamMme Hoj- | 3aJaHust)
JUCLUIUINH C MecTo  TIpyOwIe | TO HEeTpyOBIX | rpamMMe oI TOTOBKH, 0€3

LIEeJIbIO UX HC- OIIHOKHU OIIMOOK TOTOBKH, J10- OIIMOO0K

MIOJIb30BAHUS B MyIIeHO He-

npodeccroHab- CKOJIBKO He-

HOM JIEATEIIbHO- rpyOBIX OIIN-




ITnanupyemsie YpoBeHs ocBoeHUs
pE3yJIbTaThl OCBO-

s komneren- | (HEYZIOBIETBOPH- | «YJIOBIETBOPH- Ouetoutoe
¥ (METAKATODEL TENBHO» TENBHO» «X0pomIO» «OTIHYHOY epencTBo
JIOCTHIKEHHA KOM- (MUHUMAITEHBIH (MI/IHI/IManLHf,H/I, (cpenHmit) (BBICOKHIT)

HE IOCTUTHYT) TIOPOTOBKII)
TICTCHITVH )

CTH IJIS TeOpe- 00K
THYECKOTO U
9KCTIIEPUMEH-

TaJILHOTO UCCIIe-
JIOBaHUs
YMmers: IIpu  pewenun | IIpopemoncrpu- | IIponemosn- IIponemoncrpu-
- UCHOJb30BaTh CTaHJapTHBIX POBaHBl OCHOB- | CTPUPOBAaHBI pOBaHBEI BCE OC-
OCHOBHBIE Me- 3a1a4 He Mpoje- | Hble YMEHUS, | BCeé OCHOBHBIE | HOBHBIE yMEHUS,
TOJBI ecTe- MOHCTPUPOBAHBl | PEUIEHbl THUIO- | YMEHHs,  pe- | pelleHsbl BCE
CTBEHHOHAyYHBIX | OCHOBHBIE yMe- | BbIE 3aJaddl C | IIEHBl BCE OC- | OCHOBHBIC 3aja-
JUCLUIUIMH B HUSI, UIMEIN Me- | HeTpyObIMHU HOBHBIC 3aJla- | YU C OTICIbHBI-
npodeccuoHatb- | CTO rpyOsle | ommOKaMu, BBI- | YU C HETPY- | MH Hecy1e-
HOU JEATENFHO- | OIIMOKH TIOJTHEHBI Bce | ObIMM  OmMO- | CTBEHHBIMHU
CTH I TEOpe- 3aJaHus, HO HE B | KaMM, BBINOJI- | HEIOYETaMH,
THYECKOTO U MIOJTHOM 00BEME | HEHBI BCE 3a- | BBIIOJIHEHBI BCE
9KCIEPUMEH- JaHWd B IOJI- | 3aJaHui B HOJ-
TaJBHOTO HCCIIe- HOM o00ObeMe, | HOM o0beMe
JIOBaHUS HO HEKOTOpHIE

C HeJjoYeTaMu
Bnagers: IIpu  pewenun | Umeercs wmunu- | Ilponemosn- IIponemoncrpu-
- IPaKTUYECKU- CTaHJapTHBIX MalbHBIH Ha0Op | CTPHPOBAHEI pOBaHBl HaBBIKH
MU HaBbIKaMH 3a1a4 He Mpojie- | HaBBIKOB 1 | 6a3oBbIe OpU  peleHuH
WCTIONIb30BaHMS MOHCTPHPOBAHbI | PEUIEHHS CTaH- | HABBIKM  MPH | HECTAaHJAPTHBIX
OCHOBHBIX Me- 0a30Bble HaBBI- | AAPTHBIX 33734 C | PEIICHUU 3aga4y Oe3 omm-
TOJIOB €CTe- K1, IMEII MECTO | HEKOTOPBIMHU CTaH/aPTHBIX 00K 1 HEJJ0YETOB
CTBEHHOHAYYHBIX | TpyOble OIMOKK | HEZOYETaMHU 3a71a4 ¢ HEKO-
JVCLUIUIMH B TOPBIMH HEJ0-
npogeCcCUoHab- yeTaMu
HOM JIESTENBHO-
CTH IS TeOope-
THYECKOTO U
9KCIEPUMEH-
TaJILHOTO HCCIIe-
JIOBaHMSI.
IIK-18 - cnocobrocmb ucnoib308ams COOMEEMCMBYIOWUL MAMEMAMUYECKUl annapam u UHCMpYMeHmaibHble
cpedcmea 0t 00pabomKU, AHANU3A U CUCMEMAMUZAYUU UHPOPMAYUY NO meme UCCTe008aHUs
3HaTh: VYpoBeHb 3HaHul | MUHUMAaIBHO VYpoBeHp 3Ha- | YpoBeHb 3HaHWI | Jlokmansl, mabopa-
- COBPEMEHHBIN HIDKE MHUHH- | JOIYCTUMBIH HUHA B 00BeMe, | B 00beMe, COOT- | TOpHBIE  PabOTHI,
MaTeMaTHYeCKUH | MaJbHBIX TpeOO- | YpOBEHb 3HAHHH, | COOTBETCTBY- BETCTBYIOIIEM 3a4er (BOMPOCH U
anmapar 1 WH- BaHWH, WMENH | JIONyIIEHO MHO- | IOIEM  Tpo- | Mporpamme MOA- | 3aJaHus)
CTpYMEHTAJIbHBIE | MecTO  TpyObIe | ro HEeTpyOBIX | rpaMMe  MOJ- | TOTOBKH, 6€3
cpeAcTBa AJid OINUOKH ommnOoK TOTOBKH, JO- | OMHUOOK
06paboTku, aHa- MyImeHo  He-
JM3a U CHCcTeMa- CKOJIBKO  He-
TH3AIIH HHPOP- rpyOBIX oOmIN-
MallHH. 6ok
VYMmers: IIpu pewenun | I[Iponemonctpu- | IIponemosn- IIponemoncTpu-
- UCHOJb30BaTh CTaHJapTHBIX POBaHBl OCHOB- | CTPUPOBAaHBI pOBaHBI BCE OC-
COOTBETCTBYIO- 3aja4 He MpoJe- | Hble YMEHUs, | BCE OCHOBHBIE | HOBHBIE yMEHUS,
Wit MaTeMaTu- | MOHCTPUPOBAHBI | PEIICHBI THIIO- | YMEHUs,  pe- | pEeIeHEI BCE
YECKHH anmapar | OCHOBHbIE yMe- | Bble 3aJaud C | LIEHbl BCE OC- | OCHOBHBIE 3aja-
U UHCTPYMEH- HUSI, UMEJIN Me- | HerpyObIMHU HOBHBIE 3aJa- | YU C OT/ICIbHBI-
TaJNbHBIE CPeI- CTO rpyOble | ommOKaMu, BBI- | UM C HETPY- | MH HecyIe-
cTBa aist obpa- ONIINOKH MTOJTHEHBI Bce | ObIMH  OIMO- | CTBEHHBIMH
00TKH, aHANTN3a U 3aJIaHMsL, HO HE B | KaMH, BBINOJ- | HEIOYETaMH,




ITnanupyemsie
pE3yJIbTaThl OCBO-

YpoBeHb OCBOCHUS

«HEYOBIIETBOPH- | «yIOBJIETBOPH-
€HHUS KOMIIETEH- OreHOUHOE
TEIBLHOY TEIBLHOY «XOPOIIIOY COTIHIHO

UK (MHANKATOPBI . . - . CPeACTBO
(MUHUMAJIBHBIH | (MUHUMAaJIBHBIH, (cpenHmit) (BBICOKHIT)

JIOCTUKEHHS KOM- N
HE IOCTUTHYT) TIOPOTOBKII)

TICTCHITVH )
CHCTeMaTH3alUuH MOJIHOM 00beMe | HEHBbl BCE 3a- | BBIOJHEHBI BCE

UHPOPMAITUH T10
TeMe HCCIIeI0Ba-
HUSL.

JaHUSL B IIOJI-
HOM 00BeMeE,
HO HEKOTOPKIC
C HEJ0UYETaAMK

3a7aHusl B IIOJI-
HOM 00BEME

Bnagers:

- IPaKTHYECKH-
MU HaBBIKAMHU
UCIIOJIb30BaHMs
MaTeMaTHIeCcKO-
O anmapara u
HUHCTPYMEHTAIIb-
HBIX CPEACTB AJIA
00paboTKH, aHa-
JM3a M CUCTeMa-
TU3aUuu HHPOp-
MaruH 1o TeMe
MCCIIEJIOBaHMSI.

IIpu  pewmenun
CTaHAaPTHBIX

3agad He INpoje-
MOHCTPHUPOBAHBI
0a30BBIC  HAaBBI-
K1, IMEIT MECTO
rpyObIe omOKH

Umeercst MuHU-
ManbHBIH Habop
HABBIKOB JUTSt
pellicHHusT  CTaH-
JAPTHBIX 337124 ¢
HEKOTOPBIMHU

HEJ0UYeTaMH

[Iponemon-
CTPUPOBAHBI
0a30BbIE
HaBBLIKU

peeHnH
CTaHJAPTHBIX

3a7a4 C HEKO-
TOPBIMH HEZO-
yeTaMu

npu

IIponemoncrpu-
POBaHBI HAaBBIKH
IpU  PCIICHUH
HECTAaHIAAPTHBIX
3ama4y Oe3 omm-
OOK M HEZOYETOB

3 KoHTpOJIbHBIC 33IaHUS WJIH HHbIe MaTepHAJbl, HEOOXOAMMBbIE sl
OLCHKU 3HAHMH, YMEHUH, HABBIKOB, XapaKTepPU3yKOLUX dTanbl opmMupoBa-
HHMSA KoMHneTeHUui B nmpouecce ocsoenus OIIOII BO

Ilpumepvl mem 00K1a0086

SN W=

Ilpumepwl Jlabopamopuwvix padom

Beenenue B Komnbsrorepuyto MateMatuky.
0O0630p maremaTudeckux makeroB (MathLab, Maple u ap.)
Uucna. Cnircku. Matpuiibl ¥ ONPEACIIUTEIH.

[Tonnast popma BbIpaKEHHUS.
[lepemennbie u PyHKITMH. MHOTOUJICHBI.

Jlaboparopnas pa6ota Nel. OcHoBsl Scilab

3nakomctBO ¢ CKM Scilab. OcBoenue unTepdeiica, mpocMoTp JIEMOCOB,
paboTa B pexXrMe KalbKYJISITOpa.

KonTposbHbIE BOIIPOCHI

O 00 31N DN K~ LN —

. CtpykTypa okHa cuctemsl Scilab.

. Komanaer mynkra "File" cucremHoro MeHro.
. Komanne! mynkra "Edit" cucreMHOTO MEHIO.
. Komanne! mynkra "Preference" cuctemHoro meHto.

. Komaner mynkra "Control" cucteMHOTO MEHIO.

. Komane mynkra "Editor" cuctemHoro mesto.

. Komanel mynkra "Applications" cucTeMHOTro MeHIO.
. Komange! mynkra "?" cHCTEMHOTO MEHIO.
. [IpaBuna BBOJIa KOMaH/I.




10. IlpaBuna BBoa QyHKIIUI U ONEPAH/IOB.

11. ITpaBuiia BBO/Ia BBIPAKEHUI.

12. IIpaBuiia BBOJIa KOMMEHTAPUEB.

13. IIpaBuna npocMoTpa pe3ynbTaTOB ONEPALUN.

3anganus kK padore

3ananue 1. MU3yuuts unrepdetic Scilab.

3ananue 2. O3HaKOMUTBHCS C ICMOHCTPAIIMOHHBIMH IpuMepamu Scilab.
3ananue 3. BBINOJHUTE B pEKUME KaJbKYJISATOpa CIEAYIOIUE AEHCTBUA:
e BBOJI MICXOHBIX ONIEPAHIOB.

e BrinosiHuTh Haja onepangaMu 1 u 2 onepanuto 1.

e BEINTOITHUTE HAJT PE3YyIBTATOM U onepaHaoM | onepanmio 2.

e BEINOJTHUTE HAJl PE3YJIbTATOM U ONEPAHIOM 2 ONEpanuio 3.

e Bo3Bectu ornepan/l | OYIEHHO B CTENEHB 3.

BapuanTtsl 3amanui

Ne | Onepang 1 Onepang 2 ?nepa';npu 7
1. [ V=[12 34 61 45] v=34 * J +
2. | V=[80 67 34 11] v=43 / i -
3. | V=[19 77 45 11] v=-5 + A /
4. | V=[11 98 67 45] v=17 - 2 /
5. | V=[67 34 67 45] v=-12 + A 2
6. | V=[18 36 45 45] v=10 / / -
7. | V=[55 43 18 45] v=44 / X /
8. | V=[32 28 55 45] v=_87 ; - /

Bomnpocs! 1 3a1aHus 119 IPOBEACHUS IPOMEKYTOYHOT0 KOHTPOJIS

Komnerenuusi: OHeHO‘leIe cpeacrea AJid NMPOMEKYTOYHOIO KOHTPOJIA

no kommnereHuu «IIK 17 — cmocoOHOCTL MCIOJIL30BATL OCHOBHBLIE METO/bI
€CTEeCTBEHHOHAYYHBIX JUCUHUILUIMH B NMPO(PeCCHOHAIBLHOU AeATEJIbHOCTH JJIS
TEOPETHYECKOIr0 U IKCIEPUMEHTAJIBHOI0 UCCJIeIOBAHUNA»

Bonpocwt k 3auemy

. AnreOpandeckue mpeoOpa3oBaHuUs.

. TpuronomeTpuyeckue npeodpazoBaHusl.

. Pemienune anredpandeckux ypaBHEHUN U HEPABEHCTB.

. Pemienne TpuroHOMeTpuYECKUX ypaBHEHUM.

. [locTpoenue rpaduxoB GyHKIUH, 3aJaHHBIX SBHO, HESIBHO U MapaMeTpH-

D AW~

YCCKH.

. Pemienne npocTenmx 3a1a4 aHAIMTUHYECKON T€OMETPUH.

. Pelienune nmpocteimx 3aa4 JUHEHHON areOpsl.

. Co3nanue u pegaktupoBaHue rpaukoB PyHKIUN ABYX NEPEMEHHBIX.

9. Briuucnenue npenenoB GyHKIUNA U UCCIEI0BAHNE HETPEPHIBHOCTH.

10. HaxoxxaeHue mpou3BOIHBIX U HEOMPEEICHHBIX MHTETPATOB OOBIYHBIM

(C BNl o))

U smart—crnocoOom.
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11. Haxoxxaenne HanOONbIINX U HAMMEHBIINX 3HAUCHUHN (QYHKITHA.

12. Boruncnenue miomaaen Gpuryp u o0beMoB Tel.

13. Jloka3aTeabCTBO CXOAMMOCTH (PAacXOJMMOCTH) HECOOCTBEHHBIX HHTE-
IpaJioB.

14. Paznoxenue GyHKIUN B PS U UCCIIEIOBAHUE €r0 CXOJIMMOCTH.

15. AHanuTudeckoe M YUCICHHOE pelieHrue OOBIKHOBEHHBIX TuddepeHiiu-
albHBIX YPAaBHEHUHN U CUCTEM.

16. Onpenenenne tuna muddepeHnmnansHoro ypaBHenus. [loctpoenne wH-
TErpajabHbIX KPUBBIX.

17. Iloctpoenue (a3zoBbIX TPACKTOPUM HA IUJIOCKOCTU. 3aJlaHHE TOJIs
HarpasJieHUH. VccnenoBanue penieHnii Ha yCTOMYUMBOCTb.

18. OcHoBbI mporpaMmupoBaHus B Maple: BbIpa)K€HHS ¥ UX THIIBI.

19. Onepatopsr Maple.

20. Ilpouenypsl. OTinuue npoueaypsl Maple ot mpoueayp B Ipyrux si3bl-
KaX MpOrpaMMUPOBAHUS.

21. Apubmeruueckue oneparuu. OKpyrieHue.

22. Bektopbl. ODyHKIIUHA OT BEKTOPOB.

23. I'padux dbyHKIMM OAHOM NTepeMeHHol. PenakTupoBanue rpaduka.

24. Onepauun Haja BekTopamu. llpuMeHnenue k BekTopam (QyHKIUMI oOpa-
OOTKH JaHHBIX.

Kommnerenuusi: «IIK 18 — crmoco0HOCTHh MCNOJIB30BATH COOTBETCTBYIO-
M MATEeMaTHYeCKHIl anmapar M MHCTPYMEHTAJIbHbIE CPeACTBA A 00pa-
00TKH, aHAJIM32 M CHCTEeMATH3alluU MHPOPMALUH 10 TeMe HCCJIeI0BAHUN

Bonpocul k 3auemy

1. OcHoBHbIE omnepanuu Haa MaTpuuamu. CrenuanbHbie MaTpuubl. [Tpume-
HEHUE K MaTtpuiaM QyHKIH 00paboTKH JaHHBIX.

2. Paznuynbie criocoObl mocTpoeHus TpaduKOB PYHKITUN ABYX MEPEMEHHBIX.

3. Script — ¢aiinsl. Co3nanue, pe1akTHPOBAHUE U BBHITIOJTHEHHE.

4. @aitn — pyukuu. Co3ganue u ucnonbzoBanue. [loctpoenue rpadukos
daiin — dynkuuii (Gyukims fplot).

5. HekoTtopslie criocoOsl pelieHust ypaBHeHUM B cucteme Scilab.

6. HaxoxieHue skcTpeMyMoB (GyHKLIHA OAHOW MEPEMEHHOI.

7. HaxoxxneHue SKCTpeMyMOB (DYHKLIMIA IBYX MEPEMEHHBIX.

8. UucneHHOoe UHTErPUPOBAHKE C MOMOIIbIO KBaJIpaTypHBIX ¢hopmyn Cumii-
cona, Hetorona—Koteca u I'aycca—JIoGatTo.

9. BriuncneHue NBOWHBIX MHTErPajiOB U MHTETrPAJOB, 3aBUCALIMX OT Mapa-
MeTpa.

10. BprurciieHrue UHTETPAJIOB C MEPEMEHHBIM BEPXHUM MPEICIIOM.

11. UaTepnonanus NoJIMHOMaMU 3aIaHHOM CTETIEHHU.

12. NaTepnonanus crjaaiiHaMH.

13. NaTepnonsanus IByMEPHBIX 1 MHOTOMEPHBIX JTaHHBIX.

14. Cuctembl ypaBHEHUH, ONIPEACIUTENHN, OOpAIICeHUE MATPHIL.

15. IlepeonipenesieHHbIE U HEIOONPEICIICHHBIE CUCTEMBI.
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16. Pemenue navanmeHol 3amaun (OJ1Y). Beibop Hambosee moaxomsimiero
periarelis.

17. Pemenue cuctemsl quddepeHInaibHbIX YpaBHEHNUH.

18. Pemienune kpaeBoi 3aauu.

19. lHuxkn for. [ToctpoeHue rpadukoB GyHKIIMU C TapaMETPOM.

20. Hukn while. Haxoxxnenue yacTUUHON CyMMBI psijia.

21. Ycnosnsiii onepatop if. IIpoBepka BXOJHBIX apryMeHTOB. BoruucieHue
KyCOYHO-3a/IaHHOM (PYHKIINH.

22. Oneparop swith.

23. [IpepriBanne nukina. OOpabOTKa HCKIIOYUTEIBHBIX CUTYAIUN.

24. [IpuMeHeHne JTOTUYECKUX OMepanuii 1 00pabOTKH MAaTpPUYHBIX JTaH-
HBIX.

Ilpakmuueckue 3a0anus 01a 3auema

B pamMkax NpakTH4YecKOro 3aJaHusl JUI1 OLEHKA OCBOCHHUS KOMIIETECHIIMIA
[1IK-17, IIK-18 obyuaromiemycs mpeiaraeTcsi BEIIOJIHUTE CISAYIONIEe 3a/1aHuE:

3ananue 1.

e Bectu B Ko/A€ MporpaMMmbl TEKCT B BHJI€ KOMMEHTapHsi, KaK 3arjaBue
POTrPaMMBI.

e BBeCTH HCXO/IHBIE TaHHBIE.

e 3a/1aTh U3MEHEHHUE APTyMEHTA.

e BoruncnuTh 3HaueHuss QyHKIMM 1 1 2 171 aprymMeHTa B 3aJJaHHOM MHTEp-
BaJe.

e Briectu rpaduku GyHKIHUNA OJHOBPEMEHHO Ha OJHOM rpaduke B JieKap-
TOBBIX KOOpJAUHATAX. [ pa3HbIX rpaUKOB UCMOJIB30BATh PA3HBIN TUIT TUHUH.

3ananue 2 .

[ToBTOopuTh 3amanuel, HO rpaguku QyHKIMI BBIBECTH B JIBYX MOJOKHAX Ha
oHOM Tpaduke. ['paduku B cTOIOMKOBOM (opMarte.

3ananue 3 . [loBroputh 3ananuel, Ho rpaduku GyHKIUN BHIBECTH B YETHI-
pex MOJOKHAX C Pa3HBIMU CTUJISIMU JIMHUI Ha OJHOM rpaduke.

Ucnons3oBate pyukuuu plot2d, plot2d2, plot2d3, plot2d4.

BapuanTe! 3anannii:

Ne | OyHkums 1 QyHKUMA 2 a b h
1. | y=sin(x) z= exp(x+3)/5000 - 1 -2pi 2pi | pil20
2. | y=cos(x) z=0.00025e3-x - 0.6 -2pi 2pi | pil20
3. | y=|tg(x)] + 0.1 z=(1+x)6 -2pi 2pi | pil20
4. | y=(x2-1)115 z = 1+sin(x) -2pi 2pi | pil20
5. | y=(x3-2)/15 z = 5cos(x) -2pi 2pi | pil20
6. |y=x2-10 z = 0.025exp(-1.2x) -5 5 1
7. | y=3sin(x) z=0.015x3 -5 5 1
8. | y=4sin(x) z=0.05x2 1 1% |1
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4 MeTtoan4ecKue MaTepHaJIbl, ONpeAe/siiolMe MpoueIypbl OLeHUBAHUS
3HAHMH, YMEHMH M HABBIKOB, XapPAKTEePU3YOIIHMX J3Tanbl (OPMHPOBAHMSA

KOMIIeTeHI M

Kpumepuu ouyenku ooxnaoa
Jloknaz oLleHUBaeTCA Mo CIEYIOUUM KPUTEPUSIM:

ITokazarenn ['pananus bamiel
CooTBercTBHE JOKJIaga 3asiB- | COOTBETCTBYET MOJHOCTHIO 2
JICHHOW Teme, LEeNH U 3aJadyaM | €CTh HECOOTBETCTBUS (OTCTYIUICHHUS) 1
MIPOEKTa B OCHOBHOM HE COOTBETCTBYET 0
CtpykTypupoBaHHOCTh  (Opra- | CTpyKTypHUpOBaHO, 0OecrieunBaeT 2
HU3alKs) JOKIana, KOTopas | CTPYKTYpPUPOBAHO, HE 00ECTICYNBACT 1
o0ecrieurBaeT IMOHUMAHUE €ro | He CTPYKTYpUPOBaHO, HE 00ecreunBaeT 0
COJICpKaHUs

Kynerypa BBICTYIUIEHHsST — 4Te-
HUE C JINCTa WIM pacckas, o0-
pani€éHHBIN K ayTMTOPHUH

pacckas 0e3 oOparieHus K TEKCTy
paccka3s ¢ o0paIlieHueM TEKCTY
YTEHHUE C JINCTA

JloCTyImHOCTh JTOKJIaga O colep-
KaHUW TIPOEKTa, €ro IeJiX, 3a-
Jladax, METoJIax M pe3ylbTaTax

AOCTYIIHO oe3 YTOYHAIONIUX BOIIPOCOB
AOCTYIIHO C YTOUHAIOMUMHA BOIIPOCaAMH
HCAOCTYINHO C YTOUHAOIIMMHU BOIIPOCAMU

Lemnecoobpa3HocTs, UHCTPY-
MEHTAJIbHOCTh HaTJIsTHOCTH,
YPOBEHB €€ UCTOJIb30BAHUS

nenecoobpasHa
1€JIeCO00pa3HOCTh COMHHUTEIIbHA
HE 1esecoodpazHa

CobnrofieHue BpPEMEHHOTO pe-
IJIaMeHTa Jokiana (He Oosee 7

MUHYT)

co0to1€H (HE MPEBBIILIEH)
IpeBBIIICHUE 0€3 3aMeUaHHs
MIPEBHIIIICHHUE C 3aMeYaHNeM

YETKOCTh ¥ MOJIHOTA OTBETOB Ha
JIOTIOJTHUTEIbHBIE BOMPOCHI 10
CYILIECTBY JOKJIaJa

BCC€ OTBCTHI qéTKHe, ITOJIHBIC
HEKOTOPLIC OTBCTHI HEUYETKHE
BCE OTBETHI HEUETKUE/HETIOIHBIC

Biagenne cnenuanbHOM TepMU-
HOJIOTHEN N0 TeMe MPOEKTa, UC-
MOJIL30BAHHOU B JIOKJIAAE

BJIaZIeeT CBOOOTHO
HHOTI'Ja OBUT HETOYEH, OIIHOANCs
HE BJIAJIEET

Kynerypa auckyccum — ymenue
MOHATh cOoOecelHuKa M apry-
MEHTHPOBAHO OTBETUTb HA €T0
BOIIPOCHI

OTBCTUJI HA BCC BOIIPOCHI
OTBETUJI Ha OOJBIIYIO YacTh BOIIPOCOB
HE OTBETHJI Ha OOJIBIIYIO YaCTh BOIIPOCOB

O = DO = N[O~ DN, N[O =N — DN —

IIkana oueHKH 3HAHNA 00YYAKOIIMXCS NMPHU BBICTYIICHUH € IOKJIAT0M:

Orenka «0TJIM4YHO» — 15-18 Ganos.

Onenka «xopomio» — 13-14 6amos.

OreHKa «y10BJIETBOPUTEIBHO» — 9-12 6aios.
OreHKa «HeYT0BJIETBOPUTEILHO» — (-8 0aslIoB.

Kpumepuu oyenku n1adopamopuoit padbomul
OrneHka «OTJMYHO» BBICTABJISETCS B TOM CIIy4ae, KOTJIa OOy4YaroIIUNCs
MPaBUJILHO M TIOJIHOCTBHIO BBITIOJHUJ OCHOBHOE 33/IaHWE M, BOBMOYKHO TIPH HEO0O-
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XOJUMOCTH, JOMOJHUTENILHOE 3a/laHue JIabopaTOPHOU padOThI, OTBETHII MPABUIIb-
HO Ha TEOPETHYECKHE BOIPOCHI, HA JOMOJHUTEIbHBIE BOIpockl. Iloka3an ornny-
HbIE 3HAHUS U YMEHMSI IPU BBINOJIHEHUH Ja00paTOpHON pabOTHI B paMKax yueOHO-
ro MaTepuaia.

OrneHKa «X0pOoII0» BBICTABIISETCS B TOM Cilly4yae, Korjaa ooyJaromuiics npa-
BUJIBHO U MOJIHOCTBIO BBIMOJIHWII 3a/laHUE J1abOpaTOPHOU pabOThl, OTBETHII HA TEO-
pEeTHYECKHE BOIPOCHI C HEOOJIBIIUMU HETOUHOCTSIMH, HAa OOJIBIINHCTBO JTOMOJIHU-
TEJBbHBIX BOIPOCOB TaKXKe, BO3MOXKHO, IOMyCKasi He3HaUuTeNbHbIe omnoku. [loka-
3aJ1 IOCTaTOYHO XOPOIUME 3HAHUS U YMEHUS MPU BBITOJIHEHUH JabOpaTOpHOM pa-
00TBI B paMKax yueOHOro Marepuania.

OreHka «yI10BJE€TBOPHUTEILHO» BBHICTABISIETCS B TOM CiIydae, Korjaa o0y-
YAIOIIMICS MPaBUJIBLHO BBIMOJHUI 3aJaHUE JIabopaTOpHOM pabOThI, OTBETHJ Ha
TEOPETHUYECKHUE BOIMPOCHI C CYIIECTBEHHBIMA HETOYHOCTAMH. [loka3an MUHMMAaIIb-
HBIE YJIOBJIETBOPUTEbHBIC 3HAHNUS U YMEHUS MPU BBINOJHEHUH J1a00paTOpHOM pa-
OOTHI B paMKax yueOHOro MaTepuana.

OueHka «HeyJI0BJETBOPUTEIbHO» BBICTABISETCI B TOM Cciydae, Korja
oOyJaroLuiicss HENPaBWJIBHO BBINOJIHWI 3a/1aHue Ja00paTopHOi paboThl, HE OTBE-
THAJI HAa TEOPETHYECKHE BOIpPOCHL. [lokazanm HeIOCTAaTOYHBIM YpPOBEHb 3HAHUW U
YMEHUH IIPU BBIIOJIHEHUH JIa0OPAaTOPHOU pabOThl B paMKax yueOHOro MaTtepuana.

Kpumepuu ouenku npu nposedenuu 3auema

OneHka «3a4TeH0» JI0JKHA COOTBETCTBOBATH MapaMmerpam Jiro0oil U3 mo-
JIOKUTENIbHBIX OLEHOK («OTIMYHO», «XOPOULIO», «YAOBIECTBOPUTEIBHO»), «He3a-
YTEHO» - [TapaMEeTPAM OLIEHKH «HEYJO0BIETBOPUTEIILHO.

OneHka «OTJIMYHO» BBICTABIIAETCA CTYACHTY, KOTOpBIM 00jamaer BCECTO-
POHHUMH, CUCTEMATU3UPOBAHHBIMU U TNIyOOKHMHU 3HAHUSIMM MaTepHalia yueOHOU
IpPOrpaMMbl, YMEET CBOOOJHO BBINOJHAThH 3aJaHMsl, MPEIyCMOTPEHHbIE YUEOHOMH
IIPOTPaMMOM, YCBOWJI OCHOBHYIO M O3HAKOMMJICS C IOTIOJHUTEIBHON JTUTEPATYPOH.

OneHka «XOpoIlI0» BBICTABISECTCSA CTYIECHTY, OOHApYXUBILEMY MOJHOE 3Ha-
HUE MaTepuana y4eOHOU MpOorpamMMbl, YCIEUTHO BBIMOIHSIOEMY MPEITyCMOTPEH-
Hble y4eOHOI MporpaMMoil 3a/1aHusi, yCBOMBIIEMY MaTepHall OCHOBHOM JIUTEpaTy-
pBI, PEKOMEHOBaHHOW y4eOHON POrPaMMON.

OneHka «yIOBJIETBOPUTENBHO)» BBICTABISAETCA CTYIEHTY, KOTOPBIM MOKA3all
3HaHKE OCHOBHOI'O Marepuaja ydyeOHOW mporpamMmbl B 00beM€, TOCTATOYHOM U
HEOOXOIMMBIM JIJIS TaJIbHEHIIIEH yaeObl B IIPEACTOSIIECH paboThl, CIIPABHIICS C BbI-
MOJIHEHUEM 3aJIaHUi, TPETYCMOTPEHHBIX y4eOHON MPOrpaMMOM, 3HAKOM C OCHOB-
HOM TUTEepaTypoil, pEKOMEHIOBAaHHOUN Y4eOHOM MporpaMMoi.

OneHka «HEYJOBJIETBOPUTEIBHO)» BBICTABIISIETCA CTYIAEHTY, HE 3HAIOIIEMY
OCHOBHOM 4YacTW Marepuasia y4eOHOH MpOorpaMMbl, JOMYCKAIOUIEMYy MPUHLUIN-
aJIbHbIe OIIMOKW B BBIMOJHEHUM MPETyCMOTPEHHBIX Y4eOHOI mporpaMMoil 3aaa-
HUM, HEYBEPEHHO C OOJBIIMMH 3aTPYIHEHHUSIMU BBINOJHSAIONIEMY MPAKTUYECKUE
paboThI.

14



8 IlepeyeHb OCHOBHOI U IOMOJHUTEJIbHOU JIUTEPATYPbI

OcHoBHasi yueOHasl quTEpaTYypa:

1. IBanoBa, B. B. OcHoBbl OusHec-undopmatuku: YueOonuk / MBaHoBa
B.B., JIesuna T.A., Cantan A.A. - CII6:CIIOI'Y, 2014. - 244 c.: ISBN 978-5-288-
05538-6. - Tekcr : ANEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/941009

2. VtkuH, B. b. Marematuka u napopmatruka: Yduebnoe mocodbue / YTKUH
B.b., banaun K.B., PykocyeB A.B., - 4-e¢ u3n. - Mocksa :JlamkoB u K, 2018. - 472
c.. ISBN 978-5-394-01925-8. - Tekcr : oanekrponHeii. - URL:
https://znanium.com/catalog/product/305683

3. 3anoxuna, H.B. Marematuka u wuHdopmatuka. PemieHue oruko-
MO3HABATENIbHBIX 3a/1a4 : y4ue0. mocobue /s cryaeHToB By3oB / H.B. 3agoxuna. -
Mocksa : FOHUTHU-JTIAHA, 2017. - 127 c. - ISBN 978-5-238-02661-9. - TekcrT :
anexkTpoHHbIi. - URL: https://znanium.com/catalog/product/1039975

JlonotHMTEIbHAA y4eOHAasl JJUTepaTypa:

1. JanunoB A.M. Marematuyeckoe M KOMIBIOTEPHOE MOIEIUPOBAHUE
CIOXXHBIX CHCTEM [DJEeKTpOHHBIA pecypc]: ydueOHoe mocobme/ JlanumoB A.M.,
I'appkuna U.A., [lomke D.P.— DnekTpoH. TekcToBbie naHHble.— llen3a: [len3en-
CKMU TOCYIapCTBEHHBIN YHUBEPCUTET apXUTEKTYphl U cTpoutenscTBa, ObC ACB,
2011.— 296 c.— Pexum pnocrtyna: http://www.iprbookshop.ru/23100.— 3bC
«IPRbooks»

2. I'yrman, I'. H. Cuctema kommnbroTepHoid Mmarematuku Octave : jpabopa-
topubii npaktuky™m / I'. H. I'yrman. — Camapa : Camapckuii rocyaapCTBEeHHBIN
texHuueckui ynusepcutet, ObC ACB, 2018. — 149 c. — ISBN 2227-8397. —
Texkcr : anmekTpoHHBIM // DnexkrpoHHO-OmOMMoTeyHass cucrema PR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/91796.html. — Pexum moctyna: s
asropusup. [lonp3oBarenen

3. IlporpaMMHBIE CpelicTBA KOMIBIOTEpHOW MaTeMaTthku. [IpakTukym :
yuebHoe nocooue / JI. A. Kopobosa, C. H. Uepnsiera, U. C. Toncrosa, . A. Ma-

ThIIMHA. — BopoHex : BOpOoHEKCKNI rOCYy1apCTBEHHBI YHUBEPCUTET UHXKEHEP-
HbIX TexHojorui, 2019. — 80 ¢. — ISBN 978-5-00032-439-4. — TekcT : 3jek-
TPOHHBIN // DnekTpoHHO-OubMoreyHas cucremMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/95375 .html— Pexum nocryna: nns aBropusup. [lonb-
30BaTenen
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https://znanium.com/catalog/product/941009

9 IlepeyeHb pecypcoB MH(POPMAIUOHHO-TEJIEKOMMYHHUKALIMOH-
Ho#l ceTu «HTEpHET»

[lepeuens ObC
Ne HaumenoBanue Tematuka Cceblika
1. | IPRbook VYuuepcanpHas | http://www.iprbookshop.ru/
2. | OOpa3oBaTenbHBIA MOPTAT YuuepcanbHas | https://edu.kubsau.ru/
Ky6ol'AY
3. | Znanium YHuuBepcanpHas | https:/znanium.com

10 MeTognueckne yKa3aHus AJs1 00y4aKOIIMXCH M0 OCBOCHUIO
AUCUMIITMHBI

Hepequb y‘le6HO-M€TO,Z[PI‘leCKOFO oOecrneueHus JAUCHUITIINHBI:
1. Cucremnl KOMHBI-OTGpHOﬁ MAaTCMATUKU | MCTOAHYCCKHC YKA3aHHC IIO

KOHTaKTHOM M camocTtosarenbHoi pabore / H.B. Edanona, E.A. MBanosa, J[.A.
[TaBmoB. — Kpacnomap : KyOl'AY, 2020. — 16 c. — Pexum pgocryna:
https://edu.kubsau.ru/file.php/118/MU_SISTEMY KOMPJUTERNOI MATEMA
TIKI 598650 vl .PDF

11. Ilepeyenbr HHPOPMANMOHHBIX TEXHOJIOTHMA, UCTOJIb3yeMbIX
IPH OCYLIECTBJIEHHH 00Pa30BaTEeJIbLHOI0 MPOLECcca MO0 TUCUHHUILINHE
(MoayJs10), BKJIKOYAS NepeYeHb NMPOrpaMMHOI0 o0ecreYyeHusi U UH-
(GopMaAMOHHO-CIIPABOYHBIX CHCTEM

NudopmarimoHHble TEXHOJIOTHUH, UCTIONIb3YEMbIE TIPU OCYIIECTBICHUU 00pa-
30BaTENILHOTO MpOIecca IO UCHUIIIMHE TO3BOJISIOT: O0ECHeYUTh B3aUMOJICH-
CTBHE MEXIy YYaCTHHUKaMHU 0Opa30oBaTEIHHOTO MPOIECCa, B TOM YHCIIE CUHXPOH-
HOE U (WJIM) aCHHXPOHHOE B3aUMOJIEHCTBUE TIocpeacTBOM cetu "MHTepHet"; duk-
CUpPOBaTh X0JI 00pPa30BATEIBLHOTO MPOIECCa, PE3yIbTATOB MPOMEKYTOUYHON aTTe-
CTaIlM TI0 JUCIHIUIMHE W PE3yJIbTATOB OCBOCHHUSI 00pa30BaTEILHON MPOTPaMMBI,
OpraHU30BaTh MPOIECC 00pPa30BaHUs IMyTEM BHU3yalW3allMu U3ydaemoi nadopma-
MU TIOCPEACTBOM HCIIOJIB30BaHUS MPE3CHTAIMOHHBIX TEXHOJOTUN; KOHTPOJIUPO-
BaTh Pe3yJIbTaThl 00yUYCHHUSI HA OCHOBE KOMIBIOTEPHOTO TECTUPOBAHUS.

11.1 IlepeyeHb NPOrpaMMHOI0 o0ecreYeHus

Ne | HammeHoBaHMe Kparkoe onucanue
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1 | Windows OrnepanroHHas cucTeMa
2 | Office [TakeT O(pUCHBIX MPUITIOKEHUN
4 | INDIGO TectupoBaHue

11.2 IlepeyeHb coBpeMeHHBIX NPO¢ecCHOHAIBHBIX 023 JaHHBIX,
HHGPOPMALMOHHBIX CIIPABOYHBIX U IOMCKOBBIX CHCTEM

Ne HaumeHoBaHue Temaruka JJIeKTPOHHBIN ajpec
1. | Hayunas AIIEKTPOHHAS YHuBepcaibHas https://elibrary.ru

OoubMoTeKa

«eLIBRARY.RU»

11.3 doctyn k cetu UHTEpHET
Hoctyn k ceru VHTepHET, OOCTyn B 3JIEKTPOHHYIO HH(OPMALMOHHO-
o0Opa3oBaTeNbHYIO0 Cpely YHUBEPCUTETA

12 MaTepuajibHO-TEXHHYECKOEe o0ecnedeHue isi O0y4YeHUs

o JMCIUIIJINHE

HJ'IaHI/IpyeMBIC IMOMCIICHUA OJIA IIPOBCACHUS BCCX BHUIOB yqe6H01"4 ACATEIIb-
HOCTH
Ne | HaumenoBanue yueOHbpix | HammenoBanue nmomemieHuid | Ajpec (MECTOMOIOKEHUE) MO-

n/o

IIPEIMETOB, KYPCOB, JHC-
LUUIUIMH (MOJlyJiIel), paK-
THUKH, UHBIX BUJIOB yueO-
HOM JIeSITCIIbHOCTH,
MIPEelyCMOTPEHHBIX yueO-
HBIM IJIAaHOM 00pa3oBa-
TEJILHON IIPOrPaMMBI

JUTSL IPOBEJICHUS BCEX BHIIOB
y4eOHOM JeSTENHHOCTH,
MPEAYCMOTPEHHON Y4EOHBIM
TUTAHOM, B TOM YHCJIE TIOMEIIe-
HUSL IJISI CAaMOCTOSITENIbHOM pa-
00TBI, C yKa3aHUEM MEepeyuHs
OCHOBHOTI'O 000OpYI0BaHUS,
y4eOHO-HATISTHBIX TOCOOUH

MEIIECHUH JJI TPOBEICHHS BCEX
BUJIOB Y4eOHOU JEATEIBHOCTH,
MPEAYCMOTPEHHOM Y4eOHBIM
MJIaHOM (B CITydae peain3aluu
00pa30oBaTeNbHOI MpOrpaMMbl B
ceTeBOil (popmMe TOMOTHUTENBHO
yKa3bIBA€TCSl HAUMEHOBAaHUE Op-
raHu3aluM, ¢ KOTOPOH 3aKII0YEeH

1 KCIIOJIb3YEMOT'0 MPOrpaMM- JIOTOBOP)
HOro o0ecreueHus
1 2 3 4

CucTteMbl KOMIIBIOTEPHON
MaTeMaTuKu

ITomemenne Ne310 DK, mocagogHbIx
mecT — 167; mmomans — 157,1kB.M;
yueOHast ay JUTOPHS UL IPOBEICHUS
3aHATHH JIEKIMOHHOTO THIIA.
CrmT-cuctemMa — 1 1T,
JabopaTopHOe 000pyI0BaHKE
(reitep — 1 mT.;);
CIeHaIU3UPOBaHHAS Me-
Oenb(yueOHast Tocka, yaeOHas Me-
Oeib);

TEeXHUYECKUE CPEACTBA 00yUICHUs,
Ha0OPBI IEMOHCTPAIIMOHHOTO 000py-
JIOBAHMS M y4eOHO-HATIISTHBIX 110CO-

6uit (HOyTOYK, IPOEKTOP, IKpaH);

nporpamMMmHoe obecrniedenue: Win-
dows, Office.

350044, KpacHonapckuii kpai, T.
Kpacunonap, yin. um. Kanununa, 13
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ITomemenne Ne310 DK, mromans —

3,6KB.M; IOMEIICHNE ISl XPAaHCHUS U

MPOPUIAKTHIECKOTO 00CITyKUBAHHS

y4eOHOTO 000PYIOBAHHS.
JlabopatopHoe 00opyIOBaHHE
(meiiep — 1 mT.;);
TEXHUYECKUE CPEACTBA 00yUEHUs
(cereBoe obopynoBanue — 1 mr.;
aKycTH4eckas cucrema — 1 mr.;
MUKpO(oH — 2 mT.).

[Tomemenne Ne403 DK, nocamoyHbIx
mecT — 50; romans — 83,5kB.M;
yueOHast ayJUTOPHs ISl IPOBEICHUSI
3aHATHI JEKIIMOHHOT'O THIIA, 3aHATHI
CEeMUHAPCKOT0 THIA, KYPCOBOTO MPO-
EKTHPOBaHUs (BBITOJHEHHS KypCO-
BBIX paboT), TPYNIOBBIX U WHAWBH-
JIyaJbHBIX KOHCYJBTalUi, TEKYILETo
KOHTPOJISI U IPOMEXYTOYHOH aTTe-
CTaINH.
Cour-cuctemMa — 2 IIT.;
Crenuatu3upoBanHas Meoenb (yueo-
Has TocKa, yueOHas MeOelh);
TEXHHUYECKHE CPECTBA OOyUCHUS,
HAOOPBI IEMOHCTPAIIMOHHOTO 000pY-
JIOBaHHS ¥ y4eOHO-HATIISTHBIX TT0CO-
Owuif (HOyTOYK, IIPOEKTOP, SKPaH);
nporpamMMHoOe obecrieuerne: Win-
dows, Office.

[Tomemenne Ne201 DK, mromans —
40xB.M; IocaioyHbIX MecT — 20;
miomaab — 40kB.M; yuyeOHas ayau-
TOPHS AJIsl IPOBEICHUS 3aHSTHH JIeK-
IIMOHHOTO THIIA, 3aHATHIH CEMUHAp-
CKOTO THIIA, KypCOBOTO MPOEKTUPO-
BaHMS (BBIOJHEHHS KyPCOBBIX Pa-
60T), TPYNIOBBIX U HHINBHUYaTbHBIX
KOHCYJIbTaIlUH{, TEKYIIEro KOHTPOJIS
U IPOMEXKYTOUHOM aTTECTALIMHU.
Conur-cuctema — 1 1mirt.;
TEXHUYECKUE CPEACTBA 00yUIEHUsI
(xoMIbrOTEp TIEpCOHANBHBI — 10
IIT.);
noctyn K cetu «HTepHeT;
JIOCTYII B 3JIEKTPOHHYIO HH(pOopManu-
OHHO-00pa30BaTENBHYIO CPENy YHH-
BEPCUTETA;
CHeNHaTH3UpPOBaHHas MeOenb (yueo-
Has JTOcKa, yueOHas MeOelb).

nporpamMMmHoe oOecrieuenne: Win-
dows, Office, INDIGO.

ITomernenne Ne215 DK, mocamodHbIx
mecT — 20; mmomans — 44KB.M;
yueOHast ayJIUTOPHsL ISl IPOBEICHUSI
3aHATUHA CEMUHAPCKOI0 TUIIA, KypCO-
BOT'0 IIPOEKTHPOBAHMS (BBITOIHEHUS
KypCOBBIX padoT), IPYIIIOBBIX U HH-
JIMBHAYaJIbHBIX KOHCYJIBTALIUH, Te-
KYIIEro KOHTPOJISI U IPOMEXYTOYHOH
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aTTeCTALHN.
TexHUYeCKUE CPeICTBA 00yUCHHS
(xoMIBIOTEp TIEpCOHANBHBIH — 10
IIT.);

JOCTYT K ceTd «HTepHeT»;
JIOCTYII B 3JICKTPOHHYO HH(popMaru-
OHHO-00Pa30BATENbHYIO CPEY YHH-

BEPCUTETA;
CHelHaTH3upOBaHHas MeOenb (yueo-
Has JI0cKa, yueOHas MeOeb)
nporpamMMmHoe obecrieuenue: Win-
dows, Office, INDIGO.

ITomemenne Ne216 DK, mocamodHbIX
mecT — 30; romans — 41,8kB.M;
ydeOHas ay IUTOPUS I IPOBEICHHS
3aHATHH CEMHHAPCKOTO THIIA, Kypco-
BOT'0 MPOCKTHPOBAHHUS (BBIIOJIHEHHS
KYpPCOBBIX padoT), TPYTIIOBBIX U HH-
JAUBUYaJIbHBIX KOHcyHLTaHHﬁ, TC-
KYILEro KOHTPOJISI U IPOMEKYTOYHON
aTTeCTaluu.
TexHuueckue cpercTBa 00yueHus
(xoMIbrOTEp HIepcOHANbHBIN — 10
IIT.);

Joctyn k cet «MHTepHETY;
JOCTYII B 3JICKTPOHHYO HH(pOpMAaIH-
OHHO-00pa30BaTEIbHYIO CpeNy YHH-
BEPCHTETA;
CHenHaT3upoBaHHas MeOenb (yueo-
Has JI0cKa, yueOHas MeOeb)
nporpamMMmHoe obecrneueHue: Win-
dows, Office, INDIGO.

[Tomemenue Ne315 DK, mromans —
44 3xB.M; mocago4yHbix mecT — 20;
yueOHast ay JUTOPHS UL IPOBEICHUS
3aHATHH JIEKINOHHOTO THIIA, 3aHATHH
CEeMUHAPCKOTO THIIA, KypCOBOTO TPO-
€KTHPOBaHMS (BBIIIOJIHEHHS KypCo-
BBIX paboT), TPYIIOBBIX H HHAWBH-
JIyaJIbHBIX KOHCYJIbTAlU, TEKYILETo
KOHTPOJISL ¥ IPOMEXKYTOUHOM arrTe-
CTaluu.

TexHuveckue cpecTBa 00yUeHHs
(xoMIIBOTEp TIEpCOHANBHBIN — 10
IIT.);

JIOCTYT K ceTH «MHTepHeT»;
JIOCTYI B 3JIEKTPOHHYIO HH(pOopManu-
OHHO-00pa30BaTENBHYIO CPENy YHH-
BEPCUTETA;
CHeNHaTH3upOBaHHas MeOenb (yaeo-
Hasl JTOCKa, yueOHas MeOelh)
mporpaMMHOe obecrieueHue: Win-
dows, Office, INDIGO.

TTomenienne Ned DK, mromans —
31,1kB.M; IOMEIIEHHE JUTS XPaHESHUS
1 PO UITAKTHIECKOTO 00CITyKIBa-
HUsI y4eOHOTO 000PYHOBaHUSL.
KOHJULIMOHEp — 2 IIT.;
nabopaTopHoe 000pyI0BaHHE
(mkad nabopaTopHblii — 1 10T.;
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Habop iabopaTopHblil — 1 10T.;);
TEXHHUYECKHE CPEICTBA O0yUEeHNUS
(mpunTep — 1 mmT.;
npoexTop — | mrt.;
MuKpopon — 1 mr.;
non — 4 mr.;
cepsep — 1 wrT.,;
HocuTenb nHpopmauu — 1 mr.;
KOMIIBIOTEP NMEPCOHANBHBIN — 15
miT.).

TTomemenue Ned DK, momaas —
9,1kB.M; IOMEILIEHUE AJISl XPAaHEHUS U
MPOPMIAKTHIECKOTO 00CITyKUBAHHS

y4eOHOTO 000PYIOBAHHS.
CIUINT-CUCTEMA — 2 IIIT.;
[ITaTHB — 1 IIT.;
nmabopaTopHOE 000pyIOBaHNE
(mkad mabopaTopHBI — 2 mIT.;
CTeH] J1abopaTopHbIil — 4 mT.;);
TCXHUYCCKHE CPCACTBA OGy‘-IeHI/IH
(3xpan — 1 mT,;
ceTeBoe 000pyJ0BaHUE — 5 IIT.;
cepBep — 6 mT.;
KOMITBIOTEP MEPCOHANBHBIN — 2
IIT.).

CucTteMbl KOMIIBIOTEPHOH
MaTeMaTHKU

[Tomemenne Ne206 DK, nocamouHbIx
mecT — 20; momans — 41KB.M;
ITOMEIIEHUE TSI CAMOCTOSTEIEHOM
pabothl. TexHUUIEeCKUE CpeicTBa 00Y-
4yeHUs! (KOMITBIOTED TePCOHATBHBIN
— 9 mr.);

JOCTyT K ceTd «HTepHeT»;

JIOCTYII B 3JIEKTPOHHYIO HH(pOopManu-
OHHO-00pa30BaTENBHYIO CPENy YHH-
BEPCUTETA;

CHenHaTH3upOBaHHas MeOenb (yueo-
Has MeOeb).

[Iporpammuoe obecrieucHHE:
Windows, Office, ciermanisupoBan-
HOE JINIICH3UOHHOE ¥ CBOOOIHO pac-
MpOCTpaHsIeMoe MporpaMMHoOe obec-
MeYeHue, IpeayCMOTpEeHHOE B pabo-

yeil mporpamme

350044, KpacHomapckuii kpai, T.
Kpacnonap, yin. um. Kanununa, 13
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