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1. IEJIM ¥ 3AJJAYM JUCHHUILINHBI

Henu u 3amaun: GopMupoBaHHue 3HaHUH, yMEHUI U HABBIKOB CTY/IEHTA 10 pa3zenam «BBexeHnue
B CHCTEMY KOMITBIOTEPHOU MaTeMaTuKny», «OcHOBBI mporpammupoBanus B CKM SageMathy,
«dononuutensuble maketsl CKM SageMathy, hopMupoBanue mpakTHYECKUX YMEHUH 1
HaBBIKOB, HEOOXOUMBIX JUIsl MPUOOPETeHHS KBaTM(HUKaIy OakaiaBpa MPUKIaTHON
UHPOpPMATUKH, POPMHUPOBAHUE KITFOUEBBIX CHEIHATBHBIX MPOPMIBHBIX KOMIETCHIUH,
3aKJTIOYAIONINXCS B CTOCOOHOCTH KBATH(PUITUPOBAHHO MPUMEHATH B PO(HEeCCUOHATBLHOM
JeSITeIbHOCTH METO/Ibl aHaJIM3a MPHUKIAHON 00JIACTH HAa MaTEMAaTUYECKOM H aITOPUTMHUYECKOM
YPOBHSIX.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas nqucuurumaa b1.0.27 [1akeTsl KOMIBIOTEPHON MaTeMaTUKH OTHOCUTCS K
obs13aTenpHOM yacTtu biioka 1 oOpazoBarenbHON TPOrPaMMBL.

Jnist n3yyeHust JaHHOM y4eOHOM TUCIUILTMHBI HEOOXOJMMbI 3HAHUS, YMEHHSI U HaBBIKH,
(bopmupyeMble IpeAeCTBYOIMMU AucuuIuinHamMu: HpopmaTika n mporpaMMUpOBaHHUE.

[lepedens nocnenyommx y4eOHbIX AUCHUILINH, A1 KOTOPbIX HEOOXOIMMBI 3HAHUS, YMEHUS U
HaBBIKH, (OPMHUpPYEMBIEC JaHHOU yueOHOM nucturuinHoi: [Ipon3BoacTBEHHAs TPAKTHUKA.

3. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMUSA JUCHUITJINHBI

[Iponiecc ocBoeHMs AMCUUILUIMHBI HApaBiIeH Ha (POPMUPOBAHKE CIEAYIOUINX KOMIIETEHIIUN B
cootBercTBUU ¢ @PI'OC BO u OII BO no nanpasnenuto noarorosku 01.03.02 Ipuxiagnas
MaTeMaTHKa U HH(POpMATHKA:

OIIK-4 CriocobeH MOHMMATh MPUHIUIIBI paOb0THl COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHMA
U MCII0JIb30BaTh UX JUIA PELICHUs 3a7a4 Npo(ecCHOHANBHON NS TEIbHOCTH.

B pesynbpTaTe 0CBOCHHS TUCIMIUIMHBI 00 YYArOIIHICS JOTIKEH

3HATh:

* 0a30BbIC KOHCTPYKIIUA BHYTPEHHETO S3bIKA CUCTEM KOMITBIOTEPHOM MaTEeMaTHKU;
* Habop obmmx koMaung CKM;

* qacTo ucnoyibdyeMbie makersl CKM;

YMETB:

* COCTaBJIATh U O()OPMIISITH PEIIEHNE BRIYMCIUTENbHBIX 3a7a4 B CKM;

* IPUMEHSTH TOJTYYCHHBIC 3HAHUS K 33/la4aM U3 Pa3IUYHbIX 00JacTeil MaTeMaTHKU;
BJIAJIETh:

* IpUEeMaMH UCIOJIb30BaHUs JOMOIHUTENbHBIX TakeToB CKM;

* HaBbIKAMU PELICHUS BBIYMCIUTENbHBIX 3a/1a4 B CKM.



4. COIJEPKAHUE U CTPYKTYPA JUCIHHUIIJINHBbI
O0BeM QUCIUIUINHEL COCTABIIAET 3 3aUeTHRIX €., 108 gac.

dopMa NpOMEKYTOYHON aTTECTALUU: 3a4ET.

4.1. Copepxanue TMCUMILIMHBI, CTPYKTYPHPOBAHHOE [0 TEMaM, C YKa3aHUEeM BH/I0B
Y4eOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJHYeCTBA AaKA[IeMUYECKUX YACOB

Paznen nqucuumineel / Tema Cem. | Bunpl yueOHol paboTsl Dopmbl
Konrakrnas pabora CaMocT. | TEKYLIEro
MPEToiaBaTes C pabota | KOHTPOIS;
00yJaroIUMUCs DopMbI
Jlexmmu | JIa6. [Ipaxkr. MPOMEKYT.

3aHATHS | 3aHATHUS aTTecTaun

Bgenenue B cucteMy KOMIBIOTEPHOM

MaTEeMaTHKH

OcHoBsl iporpammupoBanust B CKM

SAGEMATH

Jononuurensubie naketsl CKM

Hroro (1 cemectp): 68 32 3ad.

4.2. I1;1an BHeayIMTOPHOM CaMOCTOSITEIbHON PadoThI 00y4aroIuXcs M0 JMCHUIITHHE

Pasnen mucunmineel / Tema CamocTrosTenpHas paboTa 00yJaroIuXxCst Orenounoe | YuebHo-
Bun camocr. Cpokn 3arpatsl CPencCTBO METOIYECKOe
paboThI BBIIIOJIHCHHSI | BPEMECHH obecrnieuenue

camocT. paboThl

BBGL[CHI/IC B CUCTEMY
KOMHLIOTepHOﬁ MaTCMaTUuKu

OCHOBBI IPOrPaMMHPOBAHUS B
CKM SAGEMATH

JlonomHUTENbHbIE MAaKEeThI
CKM

OO011ast TPYAOEMKOCTh CAMOCTOSITEIBHOM paboTHI (Jac.) 32

W3 HuX ¢ UCIIOIb30BaHHEM QJICKTPOHHOT'O 06yqu1/m u
JUCTAHITMOHHBIX 06pa30BaTeJ'H)HI)IX TEXHOJIOTUI (qac.)

4.3. Conepxxanue y4eOHOr0 MaTepuaja

PA3JIEJI 1. BBEJIEHUE B CUCTEMY KOMITbIOTEPHON MATEMATUKN

VE 1.1. O630p cucteM KOMIBIOTEPHONH MaTEMaTUKH

CUMBOJIbHBIEC BBIYUCIICHUS U MoienupoBaHue. CUCTEMbI KOMIIBIOTEPHOTO MOJEIMPOBAHUS.
CucreMbl KOMIIBIOTEpHON MateMaTuku. [1akeTsl MaTeMaTrndeckux nporpamm. CpaBHEHHE
MaTemarnueckux nmaketoB. Cucrema Mathematica. Cuctema Maxima. Cucrema Maple.

VE 1.2. OcHOBBI cuCTeMBI KOMITBIOTEpHOUW MaTemaTuku Maple. Cucrema Maxima.

Cucrema cuMBOJIbHOM MaTemaTtuku Maple, Maxima. KpaTkas xapakrepucTuka cucteMsl. Sapo
W makeTsl pacmmpenus. Penakrop. MaTepdeiic cuctemsl. [lonaTre mucta BEIYUCICHUN.
OcHoBHbIE cocTaBisitonMe cucTeMbl. CripaBouHas cuctema. Yuciennsie pacueTbl. CHUMBOJIbHbBIE
pacuetsl. ['paduaeckas Busyanuzamus. O0yuenue u camooOydenue. [1oaroroBka 3eKTpOHHBIX
JOKYMEHTOB. DKCIIOPTUPOBAHUE JOKYMEHTOB U I'pa)UuecKux 0OHEKTOB.

VE 1.3. A3pixk Maxima




[Ipocreiimme Tunbl qaHHBIX. [{ensie uncna. OObIKHOBEHHBIE Apodu. Yncna ¢ ruiaBaromei
3ansTo. KommiiekcHeie uncia. IMmeHoBaHHBIE yncaoBble KOHCTaHThI. CTpoku. iMena
NepEeMEHHBIX. Y HapHbIe oneparopbl. bunapHeie oneparopsl. Anredpandeckie BbIpaKeHUsI.
Marematnueckue Gynkiuu. Komanael. [Tapamerpsr komanI.

VE 1.4. Iloctpoenue rpadpukoB GyHKIUH

I'padpuaeckue nakersl. [lakets! plots, plottools. 'paduku dhyHKIMIA, 3aTaHHBIX Pa3TMYHBIMA
cnioco0amu (SIBHBIN, HESBHBIN, TapameTpuuecku). [lomspusie koopaunatsl. ['padudeckoe
pelieHue CUCTEM ypaBHEHUH U HepaBeHCTB. AunManus rpadukos. Hactpoiika rpadukos
GyHKINH.

VE 1.5. Komanasl mpeoOpa3oBaHus BRIPOKCHHI

Komanner mpeobpazoBanust BelpaskeHHi. [IpruemMbl paboThl ¢ KOMaHAaMu peoOpa30BaHUs
BhIpakeHM. Pemenne ypaBuenuii u HepaBeHcTB. Komansl solve, fsolve. [IpoBepka pereHui.
VE 1.6. Komanas! nudepeHpoBanus 1 MHTETPUPOBAHUS

Breruucnenne npenenos. Juddepenmupobanne. Komanma diff. Berancnenue kpaTHbix
npou3BoaHbIX. HTerpupoBanue. Komanaa int. Berauciaenne ciosKHbIX HHTETPAJIOB.
HccnenoBanue ameMeHTapHbIX QyHKIUH. Permenne oObIKHOBEHHBIX TU(depeHITnaTbHBIX
ypaBHeHUl. Busyanusanus pelieHys: ypaBHEHHN.

PA3JIEJI 2. OCHOBBI ITIPOTPAMMUMPOBAHUA B CKM SAGEMATH

VE 2.1. Tunsl nansbsix Sage

CrnosHble Tumbl. TUIBI JAHHBIX MAacCUB, TabMuIa, PyHKLIKS, MHOKECTBO, cliucok. [IpaBuna
paboThI CO CIOXKHBIMH TUTIAMH JaHHBIX. CTpyKTYpa BelpaskeHuil. [IpaBuia BerancieHus
BoIpaxxeHuil. Kiaccudukanus tunos nanubeix. Co3gaHue Mojib30BaTeIbCKUX TUIIOB JAHHBIX.
VE 2.2. Ynpasnsmwoue cTpykTypsl. IlepemenHbie

VYnpasnstomue CTpyKTypbl. Y clIoBHbIE oniepatopsl. OnepaTops! nukiaa. Co3ganue npouenyp.
[lepenaua mapamerpoB npouenypsl. [ 1obanbHbIe U JTOKaIbHbBIE IEpeMEHHbIE poeayp. Tum
naHHbIX procedure. Bo3Bpaiiaembie 3HaueHUS Npoleayp. BoIBo1 JaHHBIX HA JTUCT BHIYUCICHUI.
Pabora ¢ ¢aitnamu.

VE 2.3. Pa3paGoTka Moayseit 1 makeToB

[onsarue moxynsa. Tun ganueix module. Pabota B pexume otinanku. Vcrnons3oBaHue MOy e
JUIst pa3paboTKU MOJB30BaTENbCKUX MAKETOB. BRI30B BHEIIHUX MPOLIETYP.

VE 2.4. Pa3paboTka MarnjeToB

[Tonsitue mamera. [Taker Maplets. [TognakerElements. I[TognakerTools. [TonmakeTExamples.
Coznianue 371eMEHTOB MaIlJIeTa U OpraHU3alis B3aUMOIEHCTBHUS C TI0JIb30BaTEIIEM.
JleknapaTuBHbBINA CTHJIb CO3JaHUs MaIIeTOB. KOHCTpYKTOp MarieTos.

PA3AEJI 3. JOIIOJIHUTEJIBHBIE ITAKETBI CKM

VE 3.1. [1aket nuHelHON anreOpsl

[Taker LinearAlgebra. PaGota ¢ matpuniamu. @yHKIKN TpeoOpa3oBaHusl U NPUBUICHUS MATPHIL.
CocTaBieHHE U PEIICHUE CUCTEM JIMHEHHBIX ypaBHEeHU. DyH1aMeHTaIbHAsI CUCTEMA PEIICHUH.
Pa6ora ¢ onpenenurensmu. Beranciaenne oopatHoit Matpuibl. PaboTta ¢ BeKkTopamu.
[TocTpoenue matpuil u3 BekTopoB. [IpeobpazoBanue BekTopoB. [IpoBepka CBONWCTB BEKTOPOB.
Pabora ¢ maTpuniaMu U BEKTOpaMu HaJl KOHEYHBIM T1OJIEM.

VE 3.2. [1akeTsl INITAHUMETPUH U CTEPEOMETPUU

[Maker mnanumerpun geometry. [ToctpoeHne 0ObEKTOB Ha MIIOCKOCTH. Bhruucienue miomam
00bekToB. Pemenne TpeyronsaukoB. Hactpoiika 00bekToB. [laker ctepeomerpun geom3d.
Busyanmu3zanus crannaptaeix Ten. [loctpoeHnne MHOrorpanHukoB. IlocTpoeHue miockocTen u
ceueHuil. Pemenue 3a1a4 o cTepeoMeTpum.

VE 3.3. [Taket Teopuu rpadon

[TakeT Networks. Crioco0s1 3aganust u pacrnoioxenus rpadoB. Co3nanue ciaydaiiHbIX TpadoB.
I'pad Ilerepcena. Coznanue crangapTHbIX rpados. JlobaBneHne U yaajaeHue BEpUIMH U pedep
rpada. [IpoBepka nzomopdusma rpados. B3pemennsie 1 opueHTHpOBaHHbIE Tpadbl. [IUKITbI.
Kparuaiimue pacctostHust MeX1y BepiinHaMu. XpomaTtuiyeckoe yucio rpaga. [Touck mapHupoB
U BbIJIeTIeHHE 00J1acTel CBSI3HOCTH.



VE 3.4. Ilaket noruku

[Taket Logic. 3aganue OyneBbix ¢yHkuuid. Pabota ¢ OyneBbiMu GyHKIUSIME. Berancnenue
tabmun uctuHaocTy. [lomyuenne CKHJI u CJJH®. Pabota ¢ monunomom JXKerankuHa.
MunnmMm3aiys OyaeBbIX G yYHKIIAN.

4.3.1. IlepeyeHb ceMMHAPCKHX, NPAKTHYECKUX 3aHATHI U JIa0OPATOPHBIX padoT

Tema 3ausTHS Bcero uacos OueHOYHBIE Cpe/icTBa dopMmupyembie
KOMIIETCHIINN

Bgenenue B cucteMy KOMIIBIOTEPHOM
MaTEeMaTHKHI

OcHoBsl iporpammupoBanust B CKM
SAGEMATH

Jononuurensubie naketsl CKM

4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHMBbIX HA CAMOCTOAITEJIbHOE N3yYeHHe CTYyIeHTAMHU
B PaMKax caMOCTOSITeJIbHOH PadoThI

Tema 3ananue dopmupyembie
KOMIIETCHIIUU

BBGL[CHI/IC B CUCTEMY KOMHLIOTepHOﬁ
MaTCMaTUuKnu

OcnoBel mporpammupoBanus B8 CKM
SAGEMATH

JonosnHaurensubie naketsl CKM

4.4. MeToan4yeckune yKa3aHusi 110 OPraHU3alMi CAMOCTOAATEIbHOI padoThI CTY/IeHTOB

CamocrosiTenbHast paboTa CTYACHTOB BceX (OPM U BHIOB OOyUEHUS SBISETCS OJHUM U3
00s13aTeNIbHBIX BUIOB 00pa30BaTeIbHON 1eATENbHOCTH, 00ECTIeYnBaIOIIeH peann3ainio
TpeboBanuit denepaibHbIX TOCYAAPCTBEHHBIX CTAHIAPTOB BBICIIEro 0O0pa3oBaHus. CorracHoO
TpeOOBaHUSM HOPMATHBHBIX JTOKYMEHTOB CaMOCTOSITENIbHAS paboTa CTYICHTOB SBISICTCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOrO MPoIIecca, TaK Kak OHa 00ecreynBaeT
3aKperUIeHUE MOTyYaeMbIX Ha JCKIIMOHHBIX 3aHITHUSIX 3HAHUHU MyTeM MPUOOPETCHIS HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHIS, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopmupoBaHUs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATeIbHOCTH, IIOJATOTOBKU K CEMHHApaM, TaOOpaTOpHBIM padoTam, caade
3a4eTOB U HK3aMeHOB. CaMocTosTeNnbHAs paboTa CTYACHTOB IPEACTaBIIsIET CO00I COBOKYITHOCTh
ayUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa30BaTeNbHOTO MpoIiecca B By3€ pelaeT CaeAyIoue 3a1a4u:

— 3aKpeIUICHHE U PacUINpeHne 3HAaHUHN, YMEHHH, MOJYICHHBIX CTyJ€HTaMHU BO BpEMs
ayJUTOPHBIX U BHEAYJIUTOPHBIX 3aHATHI, IPEeBpalleHNE UX B CTEPEOTUIIBI YMCTBEHHOU U
(bU3HUYECKO 1eATETHHOCTH;

— IpuoOpeTeHNe JOMOIHUTEIbHBIX 3HAHUN 1 HaBBIKOB MO JUCIUILIMHAM YYeOHOrO IUIaHa;
— ¢hopMUpOBaHUE U PA3BUTHE 3HAHWI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
JESITEIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTebHOM
IPOrPaMMBl;

— pa3BUTHE HaBBIKOB CAMOOPTaHU3AIINY;

— ¢hopMUpPOBaHNE CAMOCTOSTEIbHOCTH MBIIIJIEHHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOpPEaTN3alliu;




— BBIPa0OTKA HaBBIKOB 3(PPEKTUBHOI caMOCTOATENBHOI MPO(heCCHOHAIBHON TEOPETUUECKOIA,
MPaKTUYECKON U y4eOHO-HCCIIeIOBATEIBCKON ACATEIHHOCTH.

IMoaroroBka k Jeknuu. KauecTBo 0cBOCHUS COIEPKaHUS KOHKPETHOU JUCIUILTAHBI
MPSIMO 3aBUCUT OT TOTO, HACKOJIBKO CTYIEHT caM, 0€3 BHELIHETO MPUHYKIEHUS GOpMUPYET Y
ceOst yCTaHOBKY Ha MOJyYeHUE HA JICKIUSAX HOBBIX 3HAHUH, TOTIOTHSIONNX Y)KE UMEIOIIHECS 110
JTaHHOU JucuuIinHe. BpeMs Ha MOArOTOBKY CTY/IEHTOB K ABYX4acOBOM JIEKIIMU [0 HOPMATHBAM
cocrapisgeT He MeHee 0,2 Jaca.

IloaroroBka k npakTHYeckoMy 3aHATHIO. [I0ArOTOBKA K MPAaKTUYECKOMY 3aHATHIO
BKITIOUAET CIEAYIONIUE JIEMEHTBI CAMOCTOSTENILHON IeATeTbHOCTH: YeTKOE TPEICTABICHUE
LU U 33]1a4 €ro IPOBEJICHUS; BbI/IEJICHHE HAaBBIKOB YMCTBEHHOM, aHaTUTHYECKOH, Hay4dHOI
NESTENIbHOCTH, KOTOPBIE CTAHYT PEe3yJIbTAaTOM MpeCTosIMIeH paboThl. BripaboTka HaBBIKOB
OCYIIIECTBIISIETCS C IOMOILBIO MOTY4YEeHUs HOBOM HH(OpMannu 00 n3yd4aeMbIX Mpoleccax U ¢
MOMOIIbIO 3HAHUS O TOM, B KAKOW CTENEHU B IAaHHOE BPEMSsI CTYJCHT BIIaJICeT METOIaMU
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH, KOTOPHIMU OH CTaHET IM0JIb30BAaThCs Ha TPAKTHUECKOM
3aasTHA. [I0ATOTOBKA K MPAKTUYECKOMY 3aHSATHUIO HEPEIKO TpeOdyeT moadopa Marepuara,
JTAHHBIX U CIIEHUANbHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHTbI
JOJIKHBI IOMa TIOJITOTOBUTH K 3aHATHIO 3—4 npumepa GOpMYIUPOBKU TEMbI UCCIICAOBAHHUS,
MPEJICTABICHHOTO B MOHOTpa(usX, HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIIbHO
OCYIIECTBIISIOT MTOMCK COOTBETCTBYIONIUX HCTOYHUKOB, OTIPEICIISIOT aKTYaIbHOCTh
KOHKPETHOT'O UCCIIEIOBAHUS MPOLIECCOB U SIBICHUMN, BBIIEISIOT OCHOBHBIE CIIOCOOBI
JOKA3aTeNbCTBA aBTOPAMHU HAYYHBIX Pa0OT IIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xoxe
CaMoro MPaKkTUYECKOr0 3aHITHSI CTY/IEHTHI CHavyalla IPeCTaBISIOT HaliIeHHbIE MU BapUaHThI
(bOpPMYITUPOBKH aKTyaTbHOCTU UCCIIEIOBAHMS, 00CYKIAI0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4llleM BapuaHte. Bpems Ha MOAroTOBKY K MPAKTUUYECKOMY 3aHATHIO IO HOpMaTHBaM
cocrasisgeT He MeHee 0,2 Jaca.

IloaroroBka k ceMuHapckoMy 3aHATHIO. CaMOCTOSITENIbHAS [TOATOTOBKA K CEMUHAPY
HaIpaBlieHA: Ha PA3BUTHE CIOCOOHOCTHU K YTCHUIO HAYYHOUH M UHOM TUTEPATYPhI; HA TTOUCK
JOTIOTHUTEILHON MH(pOpMaInH, MO3BOJISIONIEH Ty0ke pa3o0paThcsi B HEKOTOPBIX BOIIPOcax; Ha
BBIJICJIEHHUE NP paboTe ¢ pa3HBIMU UCTOUHUKAMHU HEOOXOIMMO HH(pOpMaIiH, KOTOpas
TpeOyeTcs JUIsl MOJIHOTO OTBETA Ha BOMPOCHI MJIaHA CEMHUHAPCKOT0 3aHATHUS; Ha BEIPAOOTKY
YMEHHsI PAaBUIIHHO BHIMMCHIBATH BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIIUXCS HCTOYHUKOB
uHpopmaruu, opopMIIATh UX TI0 OMOIHOrpadUIEeCKUM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYIIECTBIISATh aHAJIN3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAIUH; HA MOATOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 110 00CYX/1aeMbIM BoIpocaM; Ha (OpMHUPOBAHKUE HABbIKA OTIEPATUBHOTO
pearupoBaHus Ha pa3HbIe MHEHUS, KOTOPBIE MOTYT BO3HUKATH MIPH OOCYKICHUU TEX WITH UHBIX
Hay4YHBIX TpobsieM. BpeMst Ha MOATOTOBKY K CEMUHApy 110 HOpMAaTHBaM COCTaBJISIET HE MEHEe
0,2 gaca.

IMoaroroBka K KOLUIOKBUYMY. KOJIJTOKBHYM TIpEeICTaBIISIET COOOM KOJIJIEKTHBHOE
oOcyXJIeHue paz/iena TUCITUILUIMHBI Ha OCHOBE CaMOCTOSITENIbHOTO H3yYeHUs 3TOTO pasjiena
ctyneHTamu. [loarotoBka Kk TaHHOMY BUY y4€OHBIX 3aHATHI OCYIIECTBISIETCS B CIEIYIOIIEM
nopsiake. [IpernogaBarens gaeT CIUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIIEYET MOIYUUTh IPH
M3YYEHUHU OMPEIEIIEHHOTO MEePEUHs HayUYHbIX HCTOYHUKOB. CTy/IeHTaM BO BHEAyIUTOPHOE
BpeMs HEOOXOAMMO IPOYHUTAThH CIEIHABHYIO JINTEPATYPY, BBIUCATH U3 HEE OTBETHI HA
BOIPOCHI, KOTOpbIE OYAYT 00CYKIaThCsl HA KOJUIOKBUYME, MBICIIEHHO C(QOPMYIUPOBATH CBOE
MHEHHE 110 KaXKJI0MY U3 BOIIPOCOB, KOTOPOE OHU BHICKAXKYT Ha 3aHATHHU. BpeMs Ha MOATOTOBKY K
KOJJIOKBUYMY IO HOPMAaTHBaM cocTaBJisieT He MeHee 0,2 yaca.

IMoaroroBka Kk KOHTPOJILHOM padoTe. KoHTponbHas paboTa Ha3HAYAETCS MOCTIE
M3Yy4YeHUs ONPEIETICHHOTO pa3ena (pa3ieioB) TUCIUILIMHEI U MPECTaBIsIeT cOO0M
COBOKYITHOCTh Pa3BEPHYTHIX MUCHMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MoJIy4aloT OT npenojaBarens. CamocTosITebHas OArOTOBKA K KOHTPOJIbHOM paboTte
BKJIIOYAET B ce0si: — U3YUYCHHE KOHCIIEKTOB JICKIIHIA, PACKPBIBAIOIINX MaTepUa, 3SHAaHHUE
KOTOPOTO MPOBEPSAETCS KOHTPOIbHON paboTOoIl; MOBTOpEHHE y4eOHOr0 MaTepuasa, MoJIy4eHHOTO



IPY TOJATOTOBKE K CEMMHAPCKHUM, IPAKTUYECKUM 3aHSATHIM U BO BpeMs UX MTPOBEACHUS;
U3Yy4EHHUE JOTMOIHUTEIbHON JIUTEPATYPhI, B KOTOPOH KOHKPETU3UPYETCS COACpPKAHKE
IPOBEPSEMBIX 3HAHUI; COCTABICHHE B MBICIIEHHOW (hOpME OTBETOB Ha MTOCTABJICHHBIC B
KOHTPOJIbHOM paboTe BOMPOCHL; (hOPMUPOBAHHE IICUXOJOTHYECKON YCTAHOBKU Ha YCIIEITHOE
BBINIOJIHEHHUE BCEX 3aJaHuii. BpeMsi Ha MOArOTOBKY K KOHTPOJIBHOI paboTe Mo HopMaTuBaM
COCTaBJISIET 2 Yaca.

IHoaroroBka k 3a4yery. CaMocTosITEIbHAS MTOJTOTOBKA K 3a4ETy JTOJDKHA
OCYIIIECTBIISITHCS B TeUEHHUE Bcero cemectpa. [1oAroToBka BKIIOYAET Ce1yIOUIIe IeHCTBUS:
NepeUYnTaTh BCE JIEKLIUH, a TAK)KE MaTepPHaJIbl, KOTOPbIE TOTOBUJIMCH K CEMHUHAPCKUM U
MPAKTUYECKUM 3aHATHIM B T€YEHHE CEMECTPa, COOTHECTH 3Ty MH(OPMALIHIO ¢ BOIIPOCaMH,
KOTOpbIE aHbI K 3a4€Ty, €CIIU MH(DOPMAIIUN HEAOCTATOUYHO, OTBETHI HAXOIAT B MPEII0KEHHOM
npernojaBarenieM JIuteparype. Pekomenayercs nenaTh KpaTkue 3anucy. Bpems Ha MOAroToBKY K
3a4eTy 110 HOPMATHUBAM COCTABJIIET HE MEHEE 4 4acoB.

IMoaroroBka Kk 3x3ameny. CamocTosITeNIbHAS MOATOTOBKA K SK3aMEHY CXO0XKa C
MOJTOTOBKOM K 3a4eTy, 0coOeHHO ecnu oH AuddepenunpoBannbii. Ho 00beM yaeOHOTOo
MaTepuaia, KOTOPbI Hy>KHO BOCCTAaHOBUTH B AMSTH K 3K3aMEHY, BHOBb OCMBICIIUTh U TIOHATb,
3HAYUTEIBHO OOJIBIIIE, TOATOMY TpedyeTcs OObIle BpEMEHH U YMCTBEHHBIX yCHIIMNA. BakHo
c(hopMHPOBAThH LIETOCTHOE MPEICTABICHHUE O COACPKAHUHU OTBETA Ha KaXKIblif BOIIPOC, UTO
IperoiaraeT 3HaH|e Pa3HbIX HAyYHBIX TPAKTOBOK CYLTHOCTH TOTO WJIM MHOTO SIBJICHUS,
mpolecca, yMeHHe pacKpbiBaTh (DaKTOPbI, OMPEAESIONINe UX TPOTUBOPEUUBOCTh, 3HAHUE UMEH
YUYEHBIX, U3yUaBIIUX 00Cyxaaemyto mpobiemy. HeoOxoaumo Takke npuBecTd HHPOPMALIUIO O
MaTepuaiax YMIUPUYECKUX UCCIIeI0BAaHUH, UTO YKa3bIBa€T Ha BCECTOPOHHIOIO MMOATOTOBKY
CTYJEHTa K 3K3aMeHy. BpeMms Ha OATrOTOBKY K 3K3aMEHY 110 HOPMAaTHBAaM COCTaBJIsAET 36 4acoB
TSl OaKagaBpoB.

B ®BI'OY BO «UI'Y» opraHu3aiusi CaMOCTOSITEIbHON paOOThI CTYICHTOB
pernamenTupyercs [lonoxeHrneM o caMoCTOSTEIbHOM paboTe CTYIE€HTOB, IPUHATHIM Y YEHBIM
cogetoM UI'Y 22 utons 2012 r.

5. YYHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHUE
JANCHUITINHBI

a) OCHOBHas JIuTeparypa:

1. Kypc MmaTtemaTudeckoi (hM3HMKH ¢ UCIOJIb30BaHKEM NakeTa Maple [DnekTpoHHbIH pecypc] :
yaeOHoe mocobue. — DnektpoH. gan. — CII6. : Jlanb, 2015. — 576 ¢. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pl1_id=67461 — 3ari. ¢ 3xpaHa.

2. Ucnonws3oBanue nakeroB Maple, Mathcad u LATEX2 npu pemiennn MmateMaTHdecKux 3a1adq
U TIOJITOTOBKE MAaTEeMaTUYECKUX M €CTECTBEHHOHAYYHBIX TeKCTOB. MH(pOpManmoHHbIe
TexHoJIoruu B MaTtemaTtuke [ Tekcrt] : yae6.mocodue / 0. FO. Tapacesuu. - 3-e uza. - M. :
JIuGpokom, 2012.

0) MONOJIHUTENbHAS IUTEpATypa:

1. Maple u Maplet. Pemenus 3agau mexanuku [ Tekct] : yae6.mocobue / M. H. Kupcanos. -
CII6. : Jlans, 2012. - 512 c.

B) 0a3bl TaHHBIX, THGOPMAIIMOHHO-CITPABOYHBIE ¥ TTIOMCKOBBIE CUCTEMBI:

N =



6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
6.1. YueOHo-1200paTopHOE 000py10BaHUE

OTOT PA3/IEJI HE 3AIIOJIHATH

6.2. IlporpammHoe obecnevyeHue

HNEPEYNCIINTH ITIPOTPAMMHOE OBECIIEYHEHUE TPEBYEMOE JIJIA ANCLIUTTJIMHBI

7. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIIA

7.1. OneHOYHBIE CPeCTBA TEKYLIEro KOHTPOJIs

Bug xonTpons Kontponupyembie Tembl Kontponupyemoie
KOMIIETCHIINN

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYLIEro KOHTPOJIsA

NUPOCTUTL BLIPAZKCHNC:
a—b a+ vha
= — = — f
Vi — Vb v+ vh
NIPOCTHTL BhIPaAKeHHe:
. _ 5
422 -5 +1 22-1
1 —_— J—
-l.!' —1 1l —x
NHPOCTHTL BLPAZKCITHe:
1 — 11 o=y x+r
vi= (= vr——-——]I{ — — ]
j _} \_."'l.l" J_ + \_J.r.II W/ L — l
NIPOCTHTL BLIPaKeIine:

= T -l ‘\_.-"T :' [ v'f.T — — :'

= l g - K 7
'\.-'--f' - J. J. + \',.r'-f' vk




3agagne 2.

Haiitn see geficTBUTENLUBIC KOPHH VPABHCHHA, Hadan ¢ IPadUi1ecKOro Peiensd:
2241 21 — 99
x—d r+3 =
Haiirn pee geficTBuTeasnpie KOPHH YPABHCHN, HATAB ¢ IPahHICCKOro peienns:
T(e—=2)[x—3)(xr—41)
(2e—-T)(z+2)(2—F)=-2
H?]E'l'l'l-l B {l{'J‘-'Iﬂ‘.'I'HII'l'(‘.[l:llJ-I(‘ ROPH VPABHOHAA, Hatapn o 1'[);I-{IHI'Ii't'l{[}l'[] PO RIS
az® ¢ 132
r—1 (a I"I
Haiirn pee geficTsure/bube KOPHI VPABHCHHS, HAMAB ¢ IPAPIICCKOro pernenns:
[.1"-’+fj 12 = | 5r_12
wd—4/ T Mg
Hanpumep:

JleMOHCTpanOHHBIN BapuaHT KOHTPOJbHON paboTher Nel (No2, No3)
HemoncTtpauronnbsiii BapuaHT Tecta Nel (No2, No3)

Bompocs! miist cobecenoanust Nel (Ne2, Ne3)

Bonpocs! st kommokBuyma Nel (Ne2, Ne3)

Tewmsb1 pedepatoB u ap.

7.2. OneHOYHBIE CPeACTBA VIS NIPOMEKYTOYHOM aTTeCTAIUHN
CnucoK BONPOCOB /ISl MPOMEKYTOYHOM aTTeCTALMM:

1. Cuctema cumBosbHOM MaTematuku Maple 11. Kparkas xapakTepucTuka cucTeMsl. Sapo u
nakeTsl pacmmpenus. UaTepdeiic cuctemsl.

2. CrpaBouHas cucrema. Pabora ¢ cipaBouHo# cucteMoil. Bo3aMoxHOCTH cucteMbl. YucieHHbIe
pacueTsl. CUMBOJIbHBIE PACUEThl.

3. I'padmyeckas Buzyanusanus. [IoAroToBKa SJEKTPOHHBIX JOKYMEHTOB.

4. TIlpocreimue Tunsl fanHbIX. Lensie yncna. OObBIKHOBEHHBIC ApoOu. Uncia ¢ miaBaromneit
3ansToil. KomruiekcHble uncna. MiMeHOBaHHBIE YHCTIOBbIE KOHCTAHTHI.

5. Ctpoku. IMeHa nepeMeHHbBIX. Y HapHbIE U1 OMHApHBIE ONepaTopbl. BeipaskeHwus!.
Maremarnueckue GyHKIuu. KoMaH b,

6. Komannpr npeoOpazoBanuii BeipaxkeHui. [Ipruembl paboThl ¢ KOMaHIaMH.

7. PelieHne ypaBHEHUN U HEPABEHCTB.

8. luddhepenniupoBanne U UHTErPUPOBAHUE.

9. Pemenne 0ObIKHOBEHHBIX UG GEpeHIINATBHBIX YPaBHEHUH.

10. OcHoBsl nporpammupoBanus. Maccub. @yukuuu. [TpaBusna Berunciennii. Co3gaHue CBOMX
TUIIOB JJAHHBIX. YTIPaBJISIONIME CTPYKTYPHL. Y CJIOBHBIE oniepaTopbl. OnepaTopsl UKIIA.

11. ITpouenypsl. [lepenaua napamerpoB. [1o6anbHBIC U JTOKATBHBIC IEPEMEHHBIC. THI TaHHBIX
procedure. Bo3Bpaiiaembie 3HaUSHUS.

12. Otnanka. Moxymu. Tun naaaeix module. Micnonb3oBanue Mmoayneit ais pa3padoTKu
nakeToB. BrI30B BHEITHUX MPOLEAYD.

13. Mannetsl. [Taker Maplets. [TonmakerElements. [ToamakerTools. [TognakerExamples.

14. Jluneiinas anredpa. [laker LinearAlgebra. Pemenre THIIOBBIX 3a/1a4.

15. ITakets! plots, plottools. [Toctpoenune rpadukoB GyHKIMIH, 3aJaHHBIX PA3TUIHBIMUA
cnocobamu. Hactpoiika rpadukoB QyHKITUH.



16. INakets! geometry, geom3d. MccnenoBanue TpeyroipHuka. Busyanuszamnus ceueHuit
MHOTOTPaHHHKOB.

17. TTaker Logic. IIpeo6pazoBanue OyneBbIX (hyHKITHIA.

18. TTaketr Networks. Pemenue TUIOBBIX 3a/1a4 Ha Tpadax.

IIpuMepbI OLEHOYHBIX CPEICTB I MPOMEKYTOYHOM aATTeCTAllUM:

W=

Pazpabortunk: Unsun b. I1., cTapmmii nmpenogaBaTenb



