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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

HGJIHMI/I OCBOCHUA OHUCHUIIINHBI ((KOMHBIOTCpHaSI aﬂre6pa» SABJIIIOTCA HU3YUCHUC CUCTEM
KOMHBIOTepHOﬁ MaTEMAaTUKU U UX NPUMCHCHUA I PEIICHHSA THUIIOBBIX 3aJa4 MaTEMaTH4YC€CKOI'O
aHajan3a U aHaAJUTHYECKOM TCOMCTPHUH.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlaHHas JAUCUUIUIMHA OTHOCHTCA K 00s3aTeiabHON 4acTH 00pa3oBaTeNbHOM NMporpaMmsl U
BXOJIMT B MOy «Maremaruka I», moaMomynb «Anredpa v TEOpPHs YUCET».

3. [IlnanupyemMblie pe3y/bTaTbl 00y4YeHHUs] N0 TUCHUILINHE, COOTHECEHHbIE C IUIAHNPYeMbIMH
pe3yJibTaTaMH 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl

[Iponecc n3ydeHus: AUCIUILIMHBI HANIPaBJieH Ha (GOPMHUPOBAHHUE CICAYIONTUX KOMITCTCHITHIA
B cootBeTcTBUU ¢ ®I'OC BO, OOII BO u npuobperenus ciaenyonmx 3HaHui, yMEHU, HABBIKOB U
(unm) onbITa AESITENBHOCTHU:

®opmupyemMasi KOMIETEHIHS Nuaukarop nocTuskeHust Ilepeyennb
(xox u ¢popMyTHPOBKA) KOMIETEeHINU IJIAHUPYEMBIX Pe3yJbTaTOB

(ko u popMyaMpoBKa) o0y4eHus1

Oo6menpodeccuoHaJbHble KOMIIETCHIIUA

OIIK-1 H-OIIK-1.3 3HaTh:

Crioco0eH KOHCYJIbTUPOBaTh U | MIMeeT HaBbIKM BhIOOpa - Hau00JIee N3BECTHBIC CUCTEMBI

UCTIOJIb30BaTh METOZIOB PElICHUs 33124 KOMITBIOTEPHOM MaTeMaTHKU;

(dbyHIaMeHTaTbHBIC 3HAHUS B npoeccnoHaTbHON - 0COOCHHOCTH THX CHCTEM U

001acTH MaTeMaTHYECKOTO JeSITEIBHOCTH Ha OCHOBE BO3MOYKHBIE 00JTACTH UX IPUMCHEHHUSL.

aHan3a, KOMIJIEKCHOTO U TEOPETHUUECKUX 3HAHUU Ymers:

(GYHKIMOHAIBHOTO aHaJIN3a - BBIOMPATh CUCTEMY, TIOAXOSILYIO ISt

anreOpbl, aHATTUTUIECKOM peleHns KOHKPETHBIX 3a/1a4;

TeOMETPHH,

nmud hepeHnnanbHON reoMeTprun
Y TOIOJIOTHUH,

T epeHInaATBEHBIX
YPaBHEHUH, TUCKPETHON
MaTEMaTHKH U MaTEMAaTHYECKON
JIOTUKH, TEOPUH BEPOSITHOCTEH,
MaTeMaTU4YECKON CTATUCTUKU U
CITy4aHHBIX IIPOLIECCOB,
YHCIIEHHBIX METO/IOB,
TEOPETUYECKON MEXAHUKH B

npodecCHOHANTEHON

IEATENBHOCTH

YHuBepcajibHble KOMIETEHIIHA

YK-1 H-YK-1.3 YMeTh:

Crioco0eH oCyIIeCTBISATh NmeeT npakTU4ecKuii OTbIT - ITOJIB30BAThCS CIIPABOYHBIMHU

MOKCK, KPUTHYECKUN aHamu3 1 | paboThI C CHUCTEMaMH, JINTEPATYPOH, TEXHUIECKON
cUHTE3 HH(pOpMaLUHy, “H(OPMAITMOHHBIMH JIOKyMEHTAI[UEH;

MPUMEHSATh CUCTEMHBIN MOJX0 | UCTOYHHUKAMH, OIIBIT

JUTSL PEIICHUS TTOCTABICHHBIX Hay4YHOTO MTOKCKA, CO3/IaHUS

3aga4 HAay4HBIX TCKCTOB




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI

OO6mast TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISICT 2 3a4€THBIC SANHUIIBI, /2 aKaj. Jaca.

Ne Temsl (pa3nesinbl) Bunbl yueOHBIX 3aHATHI, DopMbI TEKYILIEro
n/n AUCHUTIIMHBI, BKJIIOYASl CAMOCTOSITEIbHYI0 KOHTPOJISI yCIIeBaeMOCTH
HX co/iep:KaHue padoTy CTY/A€HTOB,
H X TPYA0EMKOCTh DopmMa NPOMeKYTOYHOM
(B akageMHYeCKHUX 4acax) aTTecTAlMHU
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Conep:kaHue pa3aesioB TUCHUILUIHHBI:

1. CucremMbl KOMIIBIOTEPHOH MaTeMATHKH.

1.1. Cucrema Wolfram Mathematica.

1.2. Cucrema Maxima.

1.3. Cucrema GNU Octave.

2. SI3pik mporpammupoBanus \Wolfram Language
2.1. IlepemeHHBIE, CIUCKH, BEKTOPBI, MAaTPHULIBI.

2.2. CUMBOJIbHBIN ¥ YMCIICHHBIN PEKUMBI BEIYMCIICHHIA.
2.2. Co3gaHue U IPUMEHEHUE IPaBUIL.

2.3. PemieHue ypaBHEHHUI U CUCTEM YpaBHEHHH.

2.3. PemieHue 3KcTpeMalbHBIX 3a]1a4.

2.3. ®yHKIUN.

3. Pemienne 3a1a4 MaTeMaTHYeCKOI0 aHAIN3A
3.1. Beruuciienue nmpou3BOIHBIX.

3.2. Beluuciienue HeonpeieNeHHbIX HHTETPaIoB.

3.3. CHMBOJIBHOE ¥ YHCIIEHHOE BBIUHUCIEHUE ONPEIEICHHBIX HHTErPATIOB.

3.4. 3anaun Ha MAKCUMYM U MUHUMYM.

3.5. [loctpoenue rpadukoB PyHKINNA, KPUBBIX U TOBEPXHOCTEH.
4. Pemienue 3a1a4 aHAJINTHYECKOH reoMeTpPUH.

4.1. I'paduueckoe mpeAcTaBICHHUE OOBEKTOB.

4.2. PerieHue TUMIOBBIX T€OMETPHUECKUX 3a]1au.

4.3. Beruncienne miomaieil 1 00beMOB.




5. O0pa3oBare/ibHble TEXHOJOTHM, B TOM 4YHCJI€ TEXHOJOIMH 3JIEKTPOHHOIO OOy4YeHHS W
AUCTAHIIHOHHBbIe o0pa3oBaTe/ibHble TEXHOJOTHH, HCHOJIb3yeMble MPH OCYIIeCTBJICHHH
00pa30BaTeILHOIO MPOIEcca MO0 TUCHUILINHE

B nporecce 00ydeHus UCTIONB3YIOTCS CIEAYIOINE 00pa3oBaTeIbHbIC TEXHOIOTHH:

AKajieMHYecKasi JIEeKUHs ¢ JJIeMeHTaAaMH JIeKUMHU-0eceabl — [0CIeI0BaTeIbHOE  U3JI0-
JKEHUE MaTepuaia, OCYILIECTBISIEMOE IPEUMYILIECTBEHHO B BHJIE€ MOHOJIOra IpenojgaBaTelis.
DneMeHTHI JIeKIIMU-0ecelbl 00eCTIeYrBal0T KOHTAKT IPENoAaBaress ¢ ayIMTOpueH, YTo MO3BOJISET
MPHUBJICKATh BHUMAHKUE CTYACHTOB K HamOoJiee BaXHBIM T€MaM JTUCIUILIMHBI, aKTHBHO BOBJICKATh
UX B Y4e€OHBII MTpoLIecC, KOHTPOJIUPOBATH TEMIT 3JI0KEHHS y4eOHOro MaTepuala B 3aBUCUMOCTH OT
YPOBHSI €r0 BOCIIPUSITHSL.

IIpakTnyeckoe 3aHATHE —3aHATUE, IOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHHH U
HABBIKOB I10 3aKPETUICHUIO TIOJYYCHHBIX Ha JICKIIUU 3HAHUMN.

KoncyabTauum — BuJ Y4eOHBIX B3aHATHH, SIBISIIONUNACA OAHOM W3 (GOpPM KOHTPOJIS
CaMOCTOSITENILHOM  paboThl  cTysaeHTOB. Ha  KoHCymbTamusx 1O Mpockde  CTYACHTOB
paccMaTpuBaIOTCA HauOoJiee CIIOKHBIE MOMEHTHI IIPU OCBOCHMHM MaTepuaia TUCIUILIUHBI,
MpEno/iaBaTelib OTBEYA€T HA BOMPOCHI CTYACHTOB, KOTOpPHIE BO3HUKAIOT Y HHUX B IIpolecce
CaMOCTOSITENILHOM pabOTHI.

6. [lepeueHb JIMIIEH3MOHHOT0 W (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOIr0 IPOrPaAMMHOIO
o0ecreyeHusi, HCIOJB3YeMOr0 MPH OCYHIECTBJCHHH 00pa30BaTeIbHOrO Ipoluecca 10
AUCHHILIMHE

B nporecce ocyiecTBiaeHus 00pa3oBaTeIbHOTO MPOIIEcca MO JUCHUTIITUHE UCTIOJIb3YIOTCS:

s GOPMUPOBAHUS MATEPUANIOB JJSl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U TMPOBEACHUS
IIPOMEXKYTOUHOM aTTecTauu, st POPMUPOBAHUS METOANUECKUX MATEPUAJIOB [0 TUCLUIUINHE!

- mporpammbl Microsoft Office;

- u3zareabckasa cucrteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb coBpeMeHHBIX TNPodecCHOHANBHBIX ©0a3 [JAaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX IPH OCYLIECTBJEHUN 00Pa30BaTeJbLHOI0 Mpouecca mo
AUCHHIINHE (MPU HEO0OX0IMMOCTH)

B nporecce ocymiecTBiaeHust 00pa3zoBaTeNbHOTO Mpolecca Mo AUCHUILUINHE HCIOIb3YIOTCS:
- ABTOMaTu3upoBaHHas 6nOaoTeyHo-uHpopmannonsas cucrema «kbYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnexTpoHHas bubnmoteynas cucrema «FOpaiit» https://urait.ru

- DnekTpoHHast OubmoreyHas cucreMa «KOHCYNbTaHT CTyJIeHTa»
https://www.studentlibrary.ru

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Y4eOHOW  JHUTepaTypbl, PecypcoB
HHG(POPMALIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn «UHTepHeT» (IpHM HEOOXOAUMOCTH),
PEKOMEHAYEMBIX 1JIfI OCBOCHUA TUCHUIIJIUHBI

a) OCHOBHAS JIUTEepaTypa


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

1. Kmumop B. C., VYxamoB A. ). Pemecnue 3amady MaTeMaTHYSCKOI'O0 aHalu3a C
WCMOJIb30BAHUEM CHCTEM KOMIBIOTEpHOM MmarteMatuku. SApocnans. SApl'Y, 2014.
http://www.lib.uniyar.ac.ru/edocs/iuni/20140206.pdf
2. YxamoB A. IO. Ilpaktukym mo Wolfram Mathematica [DaexTpoHHBIH pecypc]:
npaktukyM. / A. FO. Yxanos; fpocn. roc. yu-t um. I1. I'. demunosa - Spocnasis: SApl'Y,
2020. - 40 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20200205.pdf

0) 1OMOJIHUTE/IbHAS JIUTepaTypa
1. CenoB E. C. OcHOBBI pabOTBI B CHUCTEME KOMIIbIOTEpHOU anreopsl Mathematica -
Mocksa: HanunonaneHbII OTKpBITHII YHuBepcurer "MHTYUT", 2016.
https://www.studentlibrary.ru/ru/doc/intuit_210-SCNO0000/000.html

B) pecypcbl cetu «UHTEepHET) (IPU HEOOXOAUMOCTH)
https://reference.wolfram.com/language/?source=nav
https://maxima.sourceforge.io/ru/
https://www.gnu.org/software/octave/

9. MaTepuajbHO-TeXHHYeCKasl 0a3a, HeOOXoAUMAs JJsl OCYIIECTBJIEHUSI 00Pa30BaATEILHOIO
npoiecca no AUCUUIINHE

MarepuanbHo-TeXHHUECKass 0a3a, HeoOXoJqumas JUIsl OCYLIECTBICHHS 00pa3oBaTeIbHOI0
Ipolecca 1o AUCUUIUIMHE BKJIIOYAET B CBOW COCTaB CliELUaIbHbIE TIOMELICHMUS:

- yueOHble ayTUTOPUHU ISl IPOBEICHUS 3aHATUH JICKIIUOHHOTO THIIA;

- yueOHbIe ayTUTOPHH IJIsl TIPOBENICHHSI TPAKTHYECKHIX 3aHATHI (CEMUHAPOB);

- yueOHble ayTUTOPHUHU ISl IPOBEJICHHS TPYNIOBBIX U MHAWBUYAIbHBIX KOHCYJIbTAIUN;

- yueOHbIE ayaUTOPUM ISl TIPOBEACHHS TEKYIIero KOHTPOIS H  MPOMEKYTOUYHOU
aTTeCTallluu;

- MOMEUICHHUS JJIsl CAMOCTOSITENTbHON paOOThI;

- IOMEUICHUS Ul XpaHEHHUs] M MPO(PUIAKTHUECKOr0 00CTY)KMBAHUS TEXHUYECKUX CPEICTB
00y4eHusI.

ITomemienuss A CaMOCTOSATENBHOW pPabOThl OOYYAIOMIMXCS OCHAILEHBbl KOMIbIOTEPHOMH
TEXHUKOW C BO3MOXHOCTBIO MOJAKIIOUEHUs: K ceth «/MHTepHeT» M oOecredeHueM JA0CTyna K
3JIEKTPOHHOM MH(OpMaoHHO-00pa3oBaTenbHOM cpeae SApl'Y.

ABTOp:

JloueHT kadeapbl MaTEMAaTHYECKOTO aHANIN3a, K.().-M.H. A. 1O. Vxanos


http://www.lib.uniyar.ac.ru/edocs/iuni/20140206.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20200205.pdf
https://www.studentlibrary.ru/ru/doc/intuit_210-SCN0000/000.html
https://reference.wolfram.com/language/?source=nav
https://maxima.sourceforge.io/ru/
https://www.gnu.org/software/octave/

IIpunoxkenne Ne 1 k paGoueii mporpaMme M CUMIIIMHBI
«KomnbrorepHas ajaredpa»

@DoH/1 OLIEHOYHBIX CPECTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTeCTAllMU CTYAE€HTOB
N0 JUCIHUILIHHE

1. TunoBble KOHTPOJIbHBbIE 32/IaHHUSI H HHbIE MAaTEePHAJIbI, HCIIOJIb3yeMble B Mpolecce
TEKYIero KOHTPOJIsl yCreBaeMOCTH

[Tpumep 3amanus Ju1si CaMOCTOATEIBLHOM paboTh Ne 1
Bapuant 1

1. Beruncants uHTErpa
dr

(L+ 227
2. C nomomnsio guddepeHnpoBanns IPOBEPUTE HIPABUILHOCTE PEIIeHHs 3a/1a~
un 1.
3. lMocrpours rpaduk pyuximn

dx
y = FFEEECE
(1 + 22)T
rpadHK ee Ipou3BO/IHON 1 rpacuk OjHO U3 ee 1epBOOOPA3HBIX.
3. Haittu obbem Tesa, orpaHuueHHOrO MOBEPXHOCTBIO, MOJIYUEHHOH IPH BpAalie-
anu guann 12 — ry + y?2 = 1 Bokpyr ocu OX. Iloetpouts m3obpazkenue paccMaTpi-

BAEMOI IOBEPXHOCTH,
/ oo dx
1T 1 2\7
0 (1+2?)

4. Beraucanths uHTErpad
B CHMBOJIBHOM U B YHCJIEHHOM pekumax. CPaBHUTH 110JIyYeHHbIE DE3YJIbTATHI.

5. Haitru skcrpemywmbr byukmm f(x,y) = o + y* npu yeinosun @ +y = 1 B umnc-
JICHHOM M CHMBOJIBHOM peskumax. CpaBHUTH TIOJIyUeHHbIe Pe3ylbraTbl. [locTpouTsb
rpadguieckoe uzobpazxkenue nopepxuocreii f(x,y) = 22+ y? u o+ y = 1. Ormerurs
HA PUCYHKE TOYKAMH 3KCTPEMa/bHbIC 3HAYCHUS.



[Tpumep 3agaHus Ui CAMOCTOSTENbHON paboThl Ne 2
Bapuant 1
1) Haitrn yrost Mez1y HpsMbIME

y—z—10=0, r—y—z—1=0,
r—3y+z+1=0 r—y+2z24+1=0.

[TocTpouTs n3obpazxkenue MPAMBIX.
0 - - - — - -
2) Yepes Touxy (0,0, 0) mpoBecT 1I10CKOCTD, NAPAILICILHYIO IIPSMBIM

[Toerpouts n306pazkenue NPSMBIX, TOYKH U ILIOCKOCTH.

3) 1. Yepes rouxy P = (5,—7) nposectu Kacareinbuyio kK napabone y° = 8.
[HocTponrs nzobpazkenue napadboJibl, TOUKH H KACATEILHBIX HPIMBIX.

4) Hammears nporpammel, pematomune 3a1a4un 1), 2) u 3) B obuem Buje.

IIpaBuia BeicTaBJ/IeHUs OLIEHKH 110 pPe3yJIbTaTaM CaAMOCTOSITEIbLHONH padoThI
[IpaBuiia BbICTaBIIEHUS OLICHKH 110 PE3YyJIbTaTaM CaMOCTOSITEIIbHON paOOThI:

OneHka 1O pe3yjibTaTaM CaMOCTOSTENFHOW pabOTBHl CUHMTACTCS B Oauiax MO KakKIOMY
3a/IaHUIO IO CJICAYIOIIEMY ITPUHIIHITY:

- 3amanue BemonHEHO. CTyOEHT MOXXET HW3MEHHUTHh BXOJHBIC MapaMeTphl 3aJayd U
nporpaMma mpoJI0JiKaeT KOppekTHo padorats — 10 6amios,;

- 3aganue BBIMONHEHO. [IporpamMma paboTaeT Ha YacTHBIX MPHUMEPax, HO TPH TOIBITKE
U3MEHUTD MapaMeTphl 33jaud BOSHUKAIOT OLIMOKH, TpeOyrolue yCTpaHeHUsT — 5 0aios;

- [Ipu BBITIOTHEHWY 3a/1aHUS JOMYIICHBI TPHHINIHAIBHBIC OITHOKH, CBHIETEILCTBYIOIIHNE O
HEBEpHOM MOHUMaHHUU AJITOPUTMA PEIICHUs WM IPUHIUIIOB pabOThI CUCTEMBI — 2 6asua;

- 3ajaHue He BBIIOIHEHO — ( Gaos.

TpeboBanus U1 MOTyYSHHS 3a4eTa
Ilo pe3ynpTaraM BBINOJIHEHUS CaMOCTOATENBHBIX pabor Ne 1 m Ne 2 mnpoBoautcs

coOecenoBanue. [l moaydyeHus 3adera CTYJEHT JI0JKEH HaOpaTh B OOIIEH CII0)KHOCTH HE MEHee
10 6anm10B 1 OTBETUTH HA BOMPOCHI IO CPECTBAM CHCTEMBI, IPUMEHEHHBIM JJIS PEIICHUS 3aay.



IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«KomnbrorepHas ajaredopa»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

[Tpu u3noxkeHnn Kypca ocCHOBHOe BHUMaHue ynensercs cucteme Wolfram Mathematica
u s3piky Wolfram Language. Drta cuctema B HAcCTOsIEe BpeMs SBJISCTCS OJHOW M3 CaMbIX
HOMYJISIPHBIX CHCTEM KOMIIBIOTEPHOM MaTeMaTHKH. JTa CUCTEMa pa3BUBAJachb B TEUEHUU
npumepHo 30 ser. Cucrema ABJISETCS KOMMEPUYECKOM M JIOCTaTOYHO Joporoil. B To e Bpems
CYIIECTBYET BO3MOXXKHOCTH IOJB30BATHCS ITOW CHUCTEMOH OecrIaTHO € MOMOMIbIO OOJIaYyHBIX
TEXHOJIOTHII.
BecrutatHo 3aperucTpupoBaBInch Ha caiite hitps://www.wolframcloud.com/ MoXHO BBITIOTHSTH
BCE MpHUMEpHI, MPHUBOJMMBIE B Kypce, a TaKXKe BBIIOJHATh IIOCTABICHHBIC 3a/IaHUA.
OrpanundeHus 6eCIuIaTHOM BEPCUHU HECYIIECTBEHHBI JUIsl paCCMaTPUBAEMBbIX 3a]1a4.
CymiecTByloT OecIulaTHbIE aHaJoOrHuHble mporpammbl  Maxima, Octave wu jgpyrme. Ux
UCIIOJIb30BaHUE BO MHOIOM aHaJIOrnyHo. [Ipu kenaHuu CTyneHT MOXeT ([0 COTJIaCOBAHUIO C
npenojaBaTesieM) BbIOpaTh OJHY W3 TaKUX CHCTEM U CAMOCTOATEIbHO H3YYHTh CPEJNCTBa,
HE0OXOUMBIE JIs BBIIIOJHEHUS 3aaHUS ISl CAMOCTOSATEIbHON PabOTHI.

3HauuTeNbHAas YacTh Kypca OTBEJCHa Ha CaMOCTOSTENbHYI0 paboTy CTyHAeHTa.
[Ipenmonaraerca, 4To K MOMEHTY M3y4€HHs Kypca OOydarolMMCS HaKOIUIEH 3HAYUTEJIbHBIN
OMBIT  NPOrPAaMMHUPOBAHUS W OCBOGHHUS  PA3NIMYHBIX  MPOTPAMMHBIX  MPOIYKTOB.
[IpodeccnonanpHass OEATETLHOCT B OOJIACTH KOMIBIOTEPHBIX TEXHOJIOTUH TpPEAIoiaraet
CIIOCOOHOCTH MOCTOSIHHO OCBaWBaTh HOBBIE CPEACTBA PEIICHUS 33]a4 U nepeyunBarbes. OmnHoi
U3 3a/1a4 Kypca sIBJISIETCS pa3BUTUE COOTBETCTBYIOIIMX HABBIKOB.

B koHIIe Kypca CTyIeHTBI CAAI0T 3aueT. 3a4eT MpoBOAUTCS B opme cobecenoBaHus MO
BBIMIOJTHEHHBIM 3aJJaHUSIM ISl CAMOCTOATEIbHONU PaOOTHI.



https://www.wolframcloud.com/

