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09.03.01 «MubopMaTHKa M BBIYHCIUTEIbHAS TEXHUKA», YTBEPXKICHHBIM YYEHBIM COBETOM
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CocraBuTens: npodeccop kadenps! anredpsl u ananusa, 1.¢.-m.H. Kynaes P.Y.

Pabouyast mporpamma o6cyxkJIeHa Ha 3acelaHuH KadeIpbl MATEMaTHYECKOT0 aHAIN3a

(ITpotoxos Ne 7 ot 27.03.2019)

Onobpena coBerom PakyabTeTa MATEMAaTHKH U HHPOPMALIMOHHBIX TEXHOJIOTHIA

(ITporokon Ne5 ot 29.03.2019)



1. Crpykrypa, n o0masi Tpy10eMKOCTh JAUCHHILIMHBI
OO61was TpyA0eMKOCTh AUCHHUILIMHBI cocTaBiseT 12(6+6) 3aueTHbix equHul (396 yacos).

Ounas ¢popma oOyueHus 3aouHas opma o0yueHus

Kypc 2
Cemectp 3
JlaGopaTopHble 3aHITHS 72
Htoro aynuTopHBIX 3aHATUI 72
CamocTtosTenpHas padora 36

®opMa KOHTPOJIA
3auer 3aueT B KOHIIE CeMecTpa
O0111ee KOJIMYECTBO YacoB 108

2. lleau ocBOEHUS JUCHMILIHHBI

Lenpro 0CBOEHUS AUCHIUTIIIUHBI SBISETCS:

SBIIIETCSL Pa3BUTHE (DU3MKO-MATEMATHYECKOTO W WH(OPMAIMOHHOTO MBIIUICHUS HA OCHOBE
onaitH-cepBuca WolframAlpha.

B pesymbrare oOCBOGHMS TPOrpamMMbl JAUCIHUIUIMHBI OOYYAIOIIUMCS JOJKEH OBJIAJETh
MPUHIUIIAMHA TIOCTPOEHUS MaTEMaTUYECKHX MOJENIeH, MPOBEJACHHEM aHallh3a IMOJYyYEeHHBIX
pe3yNnbTaTOB, IPUMEHEHHUEM3HAHHM B MPOQEeCCUOHAIBHOM J1eATeIbHOCTH.

Pe3ynbpTaThl M3yueHUs AUCUUIUIMHBI SBISIIOTCS TEOPETUYECKOM U METOJOJIOTHYECKOM OCHOBOM
JUTSL U3YUCHUS:

-CHCTE€M KOMIBIOTEPHONH MaTEeMAaTUKHU U UX BO3MOXKHOCTEH;

-4UCIICHHBIX METOJIOB JJIS PEIICHUS 3a]1a4;

- YUCJICHHBIX METOJIOB MHTETPUPOBAHUS U ONTHUMH3AINH CIIOKHBIX CUCTEM;

KOMITBIOTEPHBIX peain3aliiii 9KOHOMUKO-MaTeMaTHYECKUX 3a/1ad.

09.03.01 MudopmaTika 1 BIYUCIUTENbHAS TEXHUKA, OYHON (OpMBI 00yUeHHs OaKajgaBpHara.
JuctuninuHa uzyqaercs B 3 CeMeCTpe U OMUPACTCS Ha pe3yIbTaThl 00yUeHUs psiia JUCITUTIINH
yueOHOro IJIaHa, U3Yy4eHHbBIX 00yJaroIUMHUcs Mo nporpamme 6akanaBpuara: MaTematuueckui
ananus, Anreopa, [IporpammupoBanne. OcBoeHME TUCUUILTMHEI siBJsieTcs ocHoBoM 11t HUPC.

3. Mecro mucuuniaunbl B crpykrype OIIOII 6akanaBpuara

Huctunnuaa «MaTeMaTH4eCKUil KOMNbIOTEPHbIH NMPAKTUKYM» OTHOCHTCS K JAMCUUILIMHAM
Bbiioka 1 B o0s3arenpHoil yactu 51.0.12.

4. TpeGoBaHus K pe3yJabTaTaM 0CBOEHHUS TUCHMUILINHBI
B pesynbTaTe OCBOCHHS AMCIMILIMHBI Y CTYACHTA JOJDKHBI OBITH COPMUPOBAHBI CIICIYIOIIHE
KOMITETCHIINH:




YK 1 - CnocobeH oCyIIEeCTBIATh IOUCK, KPUTHUECKUH aHaJIW3 M CUHTE3 HHpOpMaluy,
HOPUMEHSTh CUCTEMHBINA OJXO0/ AJIS PEIIeHUs OCTaBICHHBIX 3a/1a4;

OIIK 1 - Cnoco0OeH HpUMEHSTh €CTECTBEHHOHAYYHBIE M OOIICHH)KEHEPHBIC 3HAHUS, METOJIBI
MaTEeMaTHYECKOr0 aHajlu3a U MOJEIMPOBAHUS, TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO
HCCIIEJ0BAaHNS B TPO(ECCHOHAIBHON 1EATEIbHOCTH;

OIIK 2 - Cpooco0eH HCHOIB30BATH COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTUH U
IpOrpaMMHBIE CPEACTBA, B TOM 4YHCJIE OTEYECTBEHHOIO IPOM3BOJICTBA, IPU PELICHUHU 3a/ad
npodeCcCHOHATIBLHOM 1€ TeNbHOCTH.

B3aumocBs3b MIaHUPYEMBIX PE3yIbTaTOB OOYYEHHUS MO AUCHUILIUHE C (POPMUPYEMBIMU
komnerennusamu OITOIT:

Komnerennun
n I[lnanupyemMble pe3y/bTaThl 00y4eHHsl, COOTBETCTBYIOIIIHE
¢popmupyembiM komnerenuusam OITOII
Koa | ®opmympoBka
3HaTh: Ymern Baaners:
YK-1 | Cniocoben CKM, uncneHHsle aHAIU3UPOBATh HaBbIKaMU pEIICHUs
OCYIIECTBIIATh METOAbI U CJIOXKHBIC 3aJa4n 3a1a4 C IIOMOIIIBIO
TIOWICK, BO3MOIKHOCTH UX YHUCJICHHBIX CKM
. WCII0JIb30BaHUS B METO/IOB,
KPUTUYECKHI
Hay4HO- pELICHHBIE C
aQHaJIU3 U CUHTE3 o
HCCIIEA0BATENIBCKON nomoibio CKM
uHpopMauy, JEATSIbHOCTH
MPUMEHSATH
CUCTEMHBII
OAXOM ISt
petieHus
MOCTaBJICHHBIX
3a1a4y
DIIK- | Criocoben OCHOBHBIE ITOHATHS yMeeT IPUMEHATh | BIaJCeT HaBbIKaMU
1 IPUMEHSATh YUCJIEHHBIX METO/IOB, | YHUCIIECHHBIE KOMITbIOTEPHOU
ecTecTBeHHoHay | METOAbI pelIeHus METO/IbI JJIs rPaMOTHOCTH
HEJIMHEHHBIX pelieHus
YHBIE U .
5 YpaBHEHUH, MCCIIEI0BATEIIbCKU
OOILIENH)KEHEPH
m p MHTEPHOJIALHNIO, X 3a7a4
bIC 3HAHUA, METO/IbI PEIICHHSI
MCTOBI HHTErpaJioB U
MareMaTudeckor | AuddepeHnnanbHbIX
0 aHaju3a u YpaBHCHUH
Mosienupoanus, | THCICHHBIMU
METOAAMH
TEOPETHYECKOr0
u
3KCHEPUMEHTAIIb
HOTO
MCCJICIOBaHUS B




npoheccuoHab

HOM
JeSITEIIbBHOCTH
DIIK- | CriocoGen OCHOBHBIE TTOHATHS CaMOCTOATEIBHO HaBBIKaMH BBIOOpA
2 HCITOJIB30BATh YHUCIICHHBIX METOJIOB, UCIIOJIb30BATh Y TIPUMCHCHUS
COBpEMEHHBIE METO/Ib pellleHIs U3JTI0’)KEHHBIC B pa3IMYHBIX
HEbOPMAIEOHH HEJHHCHHBIX Kypce CpeJicTBa METOJIOB PEIICHUS
YpaBHEHHIA, MaKeTOB MpHU 3a/1a4, MOJArOTOBKH
bIC TEXHOIOTMI |y reprionsiumio, pelieHnH nHbOpMAIUHU JIIs
1 MIPOTPAMMHBIC | \eTo bl pereHus KOHKPETHBIX 33/1a4 | KOMIIBIOTEPHOM
CPEICTBA, B TOM | HHTETPAJIOB H y4e0HOTO0 U o0paboTku
quclie nuddepeHInaIbHbIX HAYYHOTO YPOBHS
OTeYeCTBeHHOro | YPABHEHUHI CJII0’)KHOCTH
MPOHM3BOCTEA, YHCIIEHHBIMU
METOIaMHU

pU PEIICHUN
3a7a4
npoheccuoHab
HOM
JeSITeIIbHOCTH

[Ipu npoBeneHny y4eOHBIX 3aHATUN 00ECIICUNBACTCS PA3BUTHE y 00YJarOIINXCS HABBIKOB

KOMaHAHON paboThl, MEXJINYHOCTHON KOMMYHHUKAIIUH, IPUHATHUS PEILICHUH, JIUIEPCKUX KaueCTB

(BKJ’IIO‘laH IIpu HeO6XOI[I/IMOCTI/I IMPOBCACHUEC HMHTCPAKTHBHBIX J'IeKI.IHfI, TpYHIIOBBIX HHCKYCCHﬁ,

POJICBBIX HIP, TPCHUHIOB, aHAJIU3 CI/ITyaHI/Iﬁ U HMMHTAIIMOHHBIX MOHeHeﬁ, nperioaaBaHrue

JUCIUITIINH (MOHYHGIZ) B (bopMe KyYpCOB, COCTABJICHHBIX Ha OCHOBC PC3YJIbTATOB HAYYHBIX

HCCJ'IGI[OB&HH?I, B TOM 4YHUCIIC C YYCTOM PCTHOHAJIBHBIX 0COOEHHOCTEH HpO(l)GCCHOHaHLHOﬁ

JESTEIIbHOCTH BBIITYCKHUKOB ¥ IMOTPeOHOCTEH paboToaarenei).




5. Conep:xanue U y4eOHO-MeTOAMYECKAS] KAPTA AU CHUIIIHHBI

Kosmuect | Ilepedyens | Jluteparyp
CamocrosiTesbHast padora ®opmb BO KOMIIeTEeHI] a
Home KOHTDOJIS 0aJ1J10B uii
p HanmenoBanue Tem (BOIpocoB), CrynentoB P
HERe U3y4aeMbIX MO JAHHON AUCHHUILIMHE
JIH q
Je | Ja
Conepxanue ac max
K ]
bl

1 ITepBsie maru B cucTeme BOIIPOCHI K OIIK-1, [1], 2], [3],
WolframAlphaMathematica. OcHoBBI pyOexHOU OIlK-2, [4], [5]
anreOpandeckux BbraucieHuil. OCHOBHBIE KOHTPOJIBHO [K-2, TIK-1
TUTIBl JIaHHBIX W TepeMeHHble. Pabora co i
CIUCKaMH, BEKTOpaMH M  MaTpUIaMHU. 12
Anrebpanyeckue npeoOpa3oBaHuUsI.

Pemenune  anreOpamyeckux — ypaBHEHUM. 9
OYHKIIMK W BBIPAKEHUA B  CHCTEME
Mathematica.

2 I'paduueckre BO3MOKHOCTH CUCTEMBI. Ormpoc, OIIK-1, [1], [2], [3],
JBymepHble rpadukn. OObIKHOBEHHEIE IpOBEpKa OIIK-2, [4], [5]
rpaduxu Qynkuwmii. [Tlapamerpudeckue )3 JOMAIITHETO TK-2, TIK-4
rpaduku. ['paduk B NOISAPHBIX O —

KoopauHatax ['pa@uku HesIBHBIX (YHKITHIA.
O6acTu MKy KpUBBIMHU.




Tpexmepusbie rpaduku. ['paduk dyHkimit
3a/laHHbIX SBHO. ['paduk mapameTpuyeckux
¢ynkuuit. ['paduku B cheprueckux u
WIMHIPUYECKUX KoopauHatax. [pyrue
rpaduueckre BO3MOKHOCTH. JIMHIH ypOBHS
dbyukun. TpexmepHble 00nacTu u
MIOBEPXHOCTH, 3aJaHHbBIC HeSIBHO. ' paduku
CIIMCKOB 3HAYeHU. AHUMAaNus U
MaHUNYIsTOphl. KoMOMHMpOBaHWE
rpacduxos. ['paduyeckne NpUMUTHBEI.
I'padmueckne WILTIOCTPAUN K PEIICHUIO
MPUKJIATHBIX 33/a4.

20

Brruncnenue npenenos.
Huddepenunponanne. Coznanue u
ucnonbp3oBanue GpyHKuii. Beraucnenue
MPOU3BOAHBIX U AU HEePEHITUATIOB.
I'eomeTpuueckre MPUIIOKEHUS
pou3BOaHBIX. UHTErpupoBaHue.
CHMBOJIFHOE BBIYHCIICHUE HHTETPAJIOB.
YucneHHoe uHTErprpoBanue. Boruncnenue
JUIMH, IUIOIIaZIel 1 00ObEMOB.

10

ITaker MikTex. O0mmii
BU okymeHTa. Habop
dhopmyi. Kiaccst
JIOKyMeHTOB. BcTraBka
yeprexeit. Cozmanue
Ta0JIUI] ¥ MATPHIIL.

18

Ormpoc,
poOBEpKa
JIOMAIITHET 0
3aJJaHHs

OITK-1,
OITK-4,
TK-2, TK-4

[11, [2], [3],
[4], [5]

BexropHslii ananu3. AnreOpandeckue
olepaluy ¢ BEKTOpamH.
Huddepenunanbabie onepauyl BEKTOPHOTO
aHanu3a. KpuBonuHenHbIE U
MOBEPXHOCTHBIE UHTETPAJIbL.
KpuBosnHElHHbBIE CUCTEMBI KOOPAUHAT.
I'paduueckoe npeacrapneHne BEKTOPHBIX
IIOJIEH.

OOmuii BUI JTOKyMEHTA.
Habop ¢opmyn. Knaccs
JIOKYMEHTOB. BcraBka
YepPTEKEH. Co3nanue
TaOJIMI ¥ MATPHIL.

18

Psanpl. Beruncnenne KOHEYHBIX U
O0eckoHeuHbIX cyMM. Psibl Teitnopa. Psast
Dypbe




HUTOI'O 3A CEMECTP

72

36

100




6. O0pa3oBaTe/IbHbIE TEXHOJIOTMH

HpI/I nperoaaBaH  JUCHHUITIMHBI HCIIOJIB3YIOTCA  TPAAULIUOHHBIC O6p8.30BaTeJ'II>HI>Ie

TEXHOJIOTUU: JICKLIMK, B TOM 4uClic B (opMe Npe3eHTaluii, J1a00paTOHUE 3aHSTHUS, JIAOOpaTOpHBIC
paboTHI U cCaMOCTOsATENbHAS padoTa CTYJICHTOB.

MeTtoauka mpoBeleHHs JA0OPATOPHBLIX 3aHATHH. llenbio mpoBeneHUs J1A0OPATOPHBIX
3aHATUU SIBIISETCH:

Ooinee I‘J'IY6OKOG OCBOCHHE ITOHATUIHOIO arrapara Kypca Hu OTpa6OTKa HaBBIKOB CBO6OI[HOFO
OIICpHUPOBAHUA UM,

JydIee YCBOCHHE OCHOBHBIX (DAKTOB M TEOPEM Kypca; YMEHHE MPUMEHSITh MX IPU PELICHUHU 3a]1a4
U B IIPUKJIAJIHBIX UCCIEAOBAHUAX;

0TpabOTKa HEKOTOPBIX TEXHUYECKUX MIPUEMOB JIOKA3aTEIbCTB PA3IMUHBIX YTBEPXKICHUM, B (hopme
peuieHus 3a/1a4 ¥ yIpaKHEHUH;

o0y4eHHe CTYZICHTOB YMEHHIO aHAJIM3UPOBATH IOyYECHHBIE PE3yJIbTaTh;

KOHTPOJIb CAMOCTOSATENILHOM PadOTHI CTYJJCHTOB [0 OCBOEGHHIO Kypca.

Ilenn 1abopaTOPHBIX 3aHSITHHA JTOCTHTAIOTCS HAWIYYIIMM OOpa3oM B TOM cllydae, eCIH
BBITIOJIHCHUIO 3aJaHusl MPEIIIECTBYET OMpeeJeHHas MOAr0OTOBUTENbHAS BHEAyAUTOpHAas padoTa.
[ToaTomy mpenonaBaTesb 00s3aH JOBECTH IO BCEX CTYJICHTOB IEPEYCHb TEOPETUUCCKUX TEM,
HEOOXOAUMBIX JUIi JIA0OPATOPHBIX 3aHATHH C TEM, 4YTOOBI OHHM MOIJIM 3aHUMATHCS
LeJICHAPaBJIECHHON TOMAIIHEW MOArOTOBKOM.

Hepe)l Ha4YaJiIOM O4YCpCAHOIro 3aHATUA NOpCHoJaBaTClib JOJIKCH YAOCTOBCPUTLCA B
TOTOBHOCTU CTYACHTOB K BBIIIOJIHCHHUIO na6opaTopHHx SaﬂaHHﬁHYTeM KOPOTKOI'o CO6€C€I(OBaHI/I$I
" INPOBCPKU HAINYIUSA Y CTYACHTOB JOMAIIHECTO 3aAaHUA.

z

Koi. | AxktuBHble | UHTEpakTH

. Bup (opmbl BHBIE
TemaTnKa ¥ OCHOBHBIE BOIIPOCHI 3aHATHH yaco
3aHATHA ¢popmbl

[IepBbIie 1iaru B cucreme | Jlabop. 4 KpYTJIbIi
WolframMathematica. OcCHOBBI CTOJ
anreOpandeckux  BbrumcieHU.  OCHOBHBIC
TUTIBL JAHHBIX M TepeMeHHble. Pabota co
CIUCKaMH,  BEKTOpaMH M  MaTpUIaMHU.
Anrebpanueckue mpeoOpa3oBanus. Pemienue
anreOpandyeckux ypaBHeHHH. @DYHKIUH H
BBIpaKEHHS B cucteMe Mathematica.

I'paduyeckre BO3SMOKHOCTH CHCTEMBI. JlaGop. 4 JUCITYT
JBymepHbie rpaduku. OOBIKHOBEHHbIE
rpaduxu Qynkuwmii. [Tapamerpuueckue
rpaduku. ['paduk B NOIAPHBIX KOOPIUHATAX
I'paduky HesBHBIX QyHKIMIA. OOIACTH MEKTY
KpuBbIMH. Tpexmeprblie rpaduku. ['paduk




¢yHkumiizaganueIx siBHO. [ paduk
napamerpuueckux GyHknuid. I'paduxu B
chepudecKuX U HWINHAPUIECKUX
koopauHartax. [lpyrue rpadpudeckue
BO3MOXHOCTH. JINHUU ypOBHS (QyHKLUU.
TpexmepHbie 006J1aCTH U TOBEPXHOCTH,
3aJJaHHbIE HESIBHO.

I'padmky crivckoB 3HAYCHUIH. AHUMAITUS U
MaHMITYJIATOPBI

Kombunuposanue rpadukos. ['papuuaeckue
npuMuTHBBL. ['paduyeckre WLTIOCTpaLuU K
PEIICHHUIO MPUKIATHBIX 33/a4.

Boruncnenue npenenos. JlaGop. 4 ceMHUHap
HuddepennmpoBanue. Coznanue u
ucnonb3oBaHue GpyHkuuii. Beruucnenue
POM3BOJHBIX U AU depeHnnanos.
I'eomeTpuueckre NpUIOKEHUS IPOU3BOAHBIX.
HuTterpupoanue.

CHMBOJIBHOE BBIUHCIICHUE HHTEIPAJIOB.
YucnenHoe nHTErpupoBanue. Beruucienue
JUINH, IUI0IIae 1 00bEMOB.

Bexropnsiii ananus. AnreOpandeckue Jla6op.
ornepauuu ¢ Bekropamu. uddepeHunanbuole
orepanuy BEKTOPHOTO aHAIN3a.
KpuBonuHeliHble ¥ TOBEPXHOCTHBIE
uHTerpansl. KpuBoJIMHEWHBIE CHCTEMBI
KoopauHart. I'paduueckoe npeacrapieHue
BEKTOPHBIX IOJIEH.

Psiapl. BerarciieHne KOHEUHBIX 1 O€CKOHEUHBIX | JIabop. 4
cymMm. Psanel Telinopa. Psansl @ypee

Htoro 3a cemectp OK3aMeH

7. YueOHO-MeTOAUYeCKOE o0eceYeHrne CaMOCTOSITeIbHOM PadoThI

[lo nucuunnHe NperycMOTPEHBI CIEAYIONIME BUIbl CAMOCTOSTENILHON pabOThl CTYIEHTOB:
— CaMOCTOSITEIbHOE TIOBTOPEHUE U M3YYEHHE TEOPETHIECKOTO MaTEPUAIa;

— oopmiteHHE OTTOPHOTO KOHCIICKTA,

— MMOJITOTOBKA JIOKJIAJIa, B TOM YKCJIe B (JOPME MPE3CHTAIINY;

— MOATOTOBKA K BBHIIIOJIHEHHUIO J1a00PaTOPHBIX padoT;

— IIOAIr0OTOBKAa K pY6e)KHBIM KOHTPOJIbHBIM pa60TaM " 3a4CTYy.




Jns  obecrieyeHUs] CaMOCTOSITENIbHOM paboOThl CTYAEHTOB MPEAYCMOTPEHBI CIEIyIOIIHE
METOJIMYECKUE MaTepHalibl (CM. paszzienbl 8—9): mpuMepHble 3aJaHus IS MOATOTOBKH K PyOEKHBIM
KOHTPOJIBHBIM pa0oTaM, TIEpEeYeHb BOIIPOCOB JIJISl TIOJTOTOBKH K 3a4eTy, IMepeueHb PEeKOMEHJOBAaHHOMN
JUTEPaTyPHI.

MeTtoauueckue MaTepuaisl Ui 00eCleYeHNUs CaMOCTOSTENIbHON paboThl CTYJICHTOB pa3MelIaloTcs Ha
nucTaHMOHHOM moniaake cucteMbl « MOODLE) B Hauane Kaxaoro MOy,

MGTOI[I/I‘-IGCKI/IG YKa3aHusd M0 U3YYCHUIO AUCHHUILIMHBI NPCACTABIIAIOT 000l KOMIIJIEKC peKOMeHZ[aHI/If/'I
u p%LHCHeHHﬁ, MO3BOJIAIOIIUX CTYACHTY OITHMAJIbHBIM 06pa30M OpraHru30BaThb IMPOLUECCC U3YUCHUA
[[aHHOf/'I JUCHUITIIUHBI.

Mertoauka u3ydeHHs Mmarepuana (Ha 4YTO HEoOXoauMo oOpamiath BHUMAaHHE NpPU HU3YyYCHHUH
MaTepuaia):

1) mepBUYHOE YTEHUE OHOTO mMaparpada Tembl;

2) NOBTOpPHOE YTEHHE JTOro ke maparpada TeMbl ¢ (GUKCHpOBAHHEM HamOoJee 3HAYUTENBHBIX I10
COJIEP>KaHUIO YacTel;

3) nmpopaboTka MaTtepuasia JaHHOTO naparpada (TepMUHOIOTMYECKUH CII0BaPh, CIOBAPh NEPCOHAINN);

4) moclie TaKkoro MPOXOXKIEHHUs BceX mMaparpadoB OAHOW TeMbl, TOBTOPHOE (TPETHIl pa3) uTeHue
naparpadoB 3Toi TeMbl ¢ (PUKCUPOBaHHEM HanOoJiee 3HAUUTEIBHBIX 110 COJEPIKAHUIO YacTel;

5) NpoxoXKAeHUE TPEHUPOBOYHBIX YIPAXHEHUN 10 TEME;
6) IPOXOXK/IEHNUE TECTOBBIX YIPAKHEHUN 110 TEME;

7) mociie MPOXOXKIACHHUS BCEX TEM pasjiea, 3aKperuieHHe MPOHICHHOI0 MaTepralia Ha OCHOBE PEIICHHS
3aj1a4 Ha KOMIIbIOTEpE.

Camocmosamenvhas pa60ma BKJIFOYACT:

MOJITOTOBKY K JJAOOPATOPHBIM 3aHATHSM;

[IOJIFOTOBKY K PyOEKHBIM KOHTPOJIbHBIM pab0oTaM U K UTOTOBBIM TECTaM;
MOJITOTOBKY COOOIIEHUH, TOKJIAJI0B ¥ TBOPUYECKUX pedepaToB MO 3aJaHHBIM TEMaM;
MIOJITOTOBKY K 3a4eTy.

Bbimaua 3amaHus Ha CaMOCTOSITENBHYIO pPabOTy OCYIIECTBISIETCS TIOCTE MPOBEICHUS
«BXOJIHOT0» KOHTPOJISI CTYJEHTOB NPUCTYNAOUIUX K WM3YYCHHUIO JAHHOW JHUCIUIUIMHBI Ha TPEThEU
Hezene o0yyeHusl.

[Ipu BBImaYe 3aJaHUll HA CAMOCTOSITEIIBHYIO PabOTy HCIONIb3yeTcs AuQQepeHIINPOBAHHBIN
MOAXOM K CTYJICHTaM.

[lepen BbIOJNIHEHHEM CTYJEHTAMU CAMOCTOSTEIHLHON BHEAYAUTOPHON pabOTHI MPEmnoaBaTeib
MIPOBOJIUT MHCTPYKTAX 110 BHIIIOJIHEHUIO 3a/IaHUsI, KOTOPBIM BKIIFOYAET: 1I€JIb 3[JaHUs, €0 COJAEPKAHUE,
CPOKH BBIIIOJIHCHHS, OPHCHTHPOBOYHBIH OO0BEM pabOTHI, OCHOBHBIC TpeOOBaHUS K pe3yiabTaTam
paboThl, KPUTEPUU OLICHKH.

B npomecce WHCTpyKTa)ka MNpenoaaBaTeNb MPEIyNPERKTACT CTYICHTOB O BO3MOXKHBIX
TUMUYHBIX OIIMOKAaX, BCTPEUAIOIIUXCS TMPH BHINOTHEHUH 3a/aHus. WHCTPYKTaX MPOBOAUTCS
IperojaBaTesieM 3a c4eT 00beMa BpEeMEHHU, OTBEICHHOTO HA U3YYCHUE JUCIUILTAHBL.

CamocrosiTenbHast paboTa OCYIIECTBISAETCA UHIMBUIYATbHO.



KonTponb caMmocToaTenbHON pabOThl OpraHu3yeTcs B ABYX Qopmax:

® CaMOKOHTPOJIb U CAaMOOILIEHKA CTY/I€HTa (TECThl CAMOIIPOBEPKN);
® KOHTPOJb CO CTOPOHBI IIpernogaBaTeneil (TeKyIuil 1 IpOMEKYTOUHBIN)

Texkymuii KOHTPOJb OCYIIECTBISIETCS HAa NPAKTHUSCKUX 3aHATHUSAX, NPOMEKYTOYHBI KOHTPOJIb
OCYILECTBIIICTCS. Ha K3aMEHE B YCTHOU (opme.

Kpurepusmu o1ieHKH pe3ynbTaToOB CaMOCTOSTEILHON paObOThl CTYI€HTA SBISIOTCS:

yYPOBEHb OCBOEHHS CTYACHTOM Y4eOHOro MaTepuana;

YMEHHSI CTyJIEHTa UCIOIb30BaTh TEOPETUYECKUE 3HAHUS MPU BHIMOIHEHUH MTPAKTUYECKUX 33]1aY;
c(hOpPMUPOBAHHOCTh YMEHUH;

000CHOBAaHHOCTb U YETKOCTb U3JIOKEHUS OTBETA;

odopmileHre MaTepuana B COOTBETCTBUU C TPEOOBAHUSIMHU.

IlnannpoBaHue W oOpraHu3auds BpeMeHH, HEOOXOAMMOro il M3YYCHHUS JUCIUIUIMHBL
PekoMenayercs cuemyrommMm  00pa3oM  OpraHU30BaTh BpeMs, HEOOXOauMoe ISl H3YUYCHHS
JUCIUTITUHBI:

1. MnaHupoBaHUe W OPraHU3alNUs BPeMeHH, HEOOXOAUMOro Uil H3YYeHHs TUCIUIJIHHBI.
Pexomennyercss criemyommM 00pa3oM  OpraHM30BaTh BpeMs, HEOOXOAMMOE ISl HM3yYCHHS
JTUCIUIUIMHBL: M3ydeHne TeopeTHdecKkoro Marepuaia 1mo y9eOHUKY W KOHCIIEKTY — | "ac B HEAelro.
[ToaroroBka k 1aboparopHomy 3anstuto — 30 muH. Beero B Hepento — 2 yaca 55 MUHYT.

2. Onucanue Moc/jeA0BATEJbHOCTH JeHCTBHIl CTydeHTa («CHeHapuii U3y4eHUsi IMCHMILIMHbDY).
I{JI?[ IIOHUMAaHUs Marcpuaia u Ka4€CTBCHHOI'O €ro YCBOCHUA PECKOMCHAYCTCHA TakKast
IIOCJIEI0BATEIbHOCTD JCHCTBUMN:

1. Memoouueckue pexomenoayuu no noo2omoske 1abopamopuvix 3auamuti. TeopeTHYeCKuit
MaTepuad Kypca CTaHOBHTCS OoJiee TOHSTHBIM, KOTJa JOTOJHUTEIBRHO K IPOCITYIIHBAHHIO
KOMMEHTapUeB NpernojaBaTelss M HU3YUYCHHUIO KOHCIEKTa, W3YYalTCsl W KHUTU IO JUCHUIUIHHE.
Jlutepatypy 1o Kypcy pPEKOMEHIyeTcs H3ydaThCUAs 3a KommbioTepoM. [lonme3Ho ucmonb30Bath
HECKOJIbKO yueOHUKOB. OJTHAKO JIer4e OCBOUTH KypcC, MPUACPKHUBASICH OJTHOTO yUeOHMKA U KOHCIIEKTA.
Pexomenpayercs, kpome «3ayuynBaHUs» MaTepHaia, TOOUTHCS COCTOSHUS IIOHUMAHUS W3Yy4aeMOM TEMBbI
JTUCHUTITMHBI, TECTUPOBAHUE HA KOMITBIOTEPE.

2. Pexomenoayuu no pabome c aumepamypou. TeopeTudueckuid Marepuan Kypca CTaHOBUTCS
0ojiee TOHATHBIM, KOTJa JOIOJHUTEIBHO K MPOCITYIIMBAHHWIO JICKIUU W H3YYCHHIO KOHCIICKTa,
M3Y4arOTCsl W KHHUTH. Jlureparypy 1o Kypcy pEeKOMEHIyeTcs u3ydaTh B OuOmmoteke. Ilonmesno
UCIOJIb30BaTh HECKOJIbKO Y4eOHUKOB. OJTHAKO JIeTYe OCBOUTH KypC MPUACPKHUBASICH OJTHOTO y4COHHKA
Y KOHCIICKTA.

3. Cogemvl no noozomoske Kk 3auemy. JIONMOIHUTENBHO K M3YYEHUIO KOHCIEKTOB HEOOXOAMMO
MOJIb30BaThCs Y4eOHUKOM MO aucuuruinae. Kpome «3ayunBanusy marepualia 3K3aMeHa, O4eHb BaXKHO
TOOUTHCSI COCTOSIHHSI IOHUMAHUS U3y4aeMbIX TeM AUCHUILUIMHBL C 3TOM IEIbI0 PEKOMEHIYEeTCs TOCie
M3Yy4YEHUs 0YEPEIHOTO naparpada BHIIIOJHUTh HECKOJIBKO YIPAXXHEHUN Ha JaHHYI0 Temy. Kpome Toro,
OYEHB IOJIC3HO MBICIICHHO 33J1aTh ce0e CICMYIONIMe BOMPOCH (M MOMPOOOBATh OTBETUTh HA HHX): O
geM JTOT maparpad?, Kakue HOBBIC TOHSTHS BBEICHBI, KAKOB MX CMBICI? B KOHIIE MOATOTOBKH K



9K3aMCHBI ITOJIC3HO CAMOCTOATCIIBHO HAIIUCATh IIPOrpaMMy 5K3aMCHaA.. HpI/I HN3YUCHUU TCOPETUICCKOI'O
MaTepHrajia BCCrja HYKHO BBIIIMCBIBATh CXCMBbI JOKA3aTCIbCTB.

8. Ouenounble cpeacTBA AJIsl TEKYLIEr0 KOHTPOJIS YCIIeBAeMOCTH, Py0OesKHOH aTTecCTAlMH U
NMPOMEKYTOYHOI aTTeCTAIMU N0 UTOTaM OCBOEHHUSI THCIHILIUHBI.

8.1. Ilepeuensv Komnemenyuil ¢ yKazaHuem 3mManog ux opmuposanus é npoyecce 0C60CHUs
obpazosamenvHoll npozpammel. IlepeueHp MIaHUPYEMBIX PE3yIbTATOB OOYYEHHUS IO AUCIMIUIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHUS O00pa30oBaTE€IbHONH  MPOTPaMMbI
IpeJCTaBiIeH B pasjeine 4 paboueil nmporpammbl. Jtanbl GOPMUPOBAHUS KOMIETEHUUH ONpeaestoTCs
y4eOHBIM TIJIAHOM.

8.2. Onucanue noxazameneii u Kpumepueé OUEHUBAHUA KOMHEMEHYUI HA PA3IUYHBIX
IMAnax ux Qopmupoeanusn, onucanue WKaa OueHueanusa.B uensx pazBUTHI y OOYyYarOUIHXCS
HaBBIKOB KOMaHJHOW pPabOThI, MEXKIMYHOCTHOM KOMMYHHMKALMH, TPHHATHA PEIICHUH, JUACPCKUX
Ka4ecTB, MPEITyCMOTPEHBI aKTUBHBIC | MHTEPAKTHUBHBIC ()OPMBI IIPOBEICHUS YIEOHBIX 3aHATHH, TaKue
KaK Mpe3eHTaIus, JOKJIa1, padoTa B MaJbIX TPyIIIax.

Kpurepun oneHnBaHUS KOMIIETCHIMH (QOPMHPYIOTCS Ha OCHOBE OaIbHO-PEHTHHIOBOM
CUCTEMBI C MOMOILIBIO BCEro KOMIUIEKCA METOAMYECKUX MaTEpHAJIOB, ONPENEISAIOIIMUX IMPOLEeaypbl
OLICHUBAaHUS 3HAHWM, YMEHHH, HABBIKOB M (WUJIM) ONbITA ACSITENbHOCTH, XaPAKTEPU3YIOIIUX JTAHHBII
aTan (OPMHUPOBAHKS KOMIIETEHIIMH (pa3aeinbl 7 u 8).

OcHo6HbLIMU  popmamu meKywe20 KOHMpPOs SBISIOTCA ONPOC Ha MPAKTUYCCKOM 3aHSTHH,
JOKJIaJl, KOHCIEKT WM pedepar mo Teme, BBIHECCHHOW Ha CaMOCTOSTEIbHOE H3YyYCHHUE, 3alluTa
nabopaTopHON pabOTHI.

Dopma pybesxcnozo koHmpoas:nadopaTopHbie padoTel. OOpa3ibl 3adaHuii I TOJITOTOBKU K
pyOeKHOMY KOHTPOJIIO, pa3MEIIAlOTCsl Ha JUCTaHIIMOHHOMN mtomazke cuctembl « MOODLE B nHauaine
KaXJI0TO MOJIYJIS.



BAJIVIBHASA CTPYKTYPA OHEHKHA

MuH.
Makc. K0J1-BO
KOJI-BO 6
®opmMa KOHTPOJIS aJU10B
p p 0aJ1J10B
Texywaa oyenka CTy/eHTa B Te4eHHE 1-8 HemeIM COCTOUT 0 25
u3:
Ilocewenue 3anamuii 6
Buvinoanenus 3a0anuit na 1a00pamopHvIX 3aHAMUAX 9
Boinonnenus camocmoamenvnuix 1a00pamopHsx 10
pabom
Pybescnan oyenka crynenra B reuenue 10-17 nenenu 25
COCTOMT U3 CPEIHEN OIICHKU 32 BBIOJIHEHHBIE 0
nabopaTopHbIE pPabOTHI
Texywaa ouyenka crynenra B reuenue 10-17 nenenu 0 25
COCTOMT U3:
Ilocewenue 3anamuii 6
Bovinoanenusa 3a0anuil na 1a00pamopHvIX 3aHAMUAX 9
Buinoanenusa camocmoamensnuix 1a6opamopHvix 10
pabom
Pybesxcnan ouenka crynenra B teuenue 10-17 nenenu 25
COCTOMT U3 CPEJIHEN OLIEHKH 32 BBIIOJHECHHBIC 0
nabopaTopHbIE pabOTHI
0 100

Hmozo




Ipumep nadopaTopHoii padoThI

3apmaiite marpuny A pasmepa 4 Ha 3.

1. Haiigute cymMmmMy 3J€MEHTOB MaTpHULbI A;

2. 3amMeHHUTE TPEThI CTPOKY MaTpUlbl A Ha CTPOKY U3 «7»;

3. Tpancnonupyiite mMaTpuny A;

4. JloGaBbTe K Marpuie A CTOJNOIBI WM CTPOKM TaK, YTOOBI OHA CTajla KBaJPaTHOM,
HAa30BUTE MOJIYYEHHYIO MaTpuly B;

5. Haiigute panr matpuilsl B u e€ cnen;

6. Haiiqute onpenenutens mMaTpuilsl B u o0patHyio eii MaTpuily (€cCiu ONpeaeuTeNb
OK)KETCS PaBHBIM HYIIIO, U3MEHHUTE KaKOH-HUOYIb 2JIEMEHT MaTPHUIIBI TaK, YTOOBI MaTpuia B
cTaya oOpaTUMONn);

7. Haiinute COOCTBEHHEIE BCKTOpa U COOCTBEHHBIE 3HAYEHMS MaTpulbl B.

8.3. OuennBanme 1a60paTopHOi padOTHICTYAEHTA

TPEBOBAHNA K BBIITOJIHEHNIO 1 O®OPMJIEHUIO JIABOPATOPHBIX PABOT
OOurre TpeOoBaHUS K BHITIOTHEHHUIO JTA00PATOPHBIX padoT:

1. u3yueHne TEOPETUIECKOTO MaTepraa;

2. BBIIIOJIHEHHE 3aJaHHMH;

3. OTBETHI HA KOHTPOJBHBIE BOIIPOCHI.

dopma OTYETHOCTH:

nabopaTtopHbie pabOThI TOIKHBI 0POPMIISITHCS B BUJIE (aiiina U collepKaTh:

- HOMEp U Ha3BaHuE padOTHI;

- 11eJ1b paboThI;

- MOJIpOOHOE ONHMCAaHUE XO0/1a BHITIOJTHEHUS 3aJaHUH;

KpaTKHe OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

®opma 0T4eTHOCTH padoT:

PesynbTaToMm BBIIOTHEHHUS TA0OPATOPHBIX pabOT ABISETCS MPOBEPKA KOPPEKTHOCTH BHITIOJTHEHUS B
cucreme WolframMathematica ¢ npenbsiBieHrneM opOpMIEHHOHN paboThI B BUE (aiina.

KPUTEPUU OLUEHKU JIAGOPATOPHbLIX PABOT

Obwumu kpumepusaMu oyerKy BBIIIOJTHEHHON CTYI€HTOM U IIPEJICTABICHHOM ISl IPOBEPKU pabOThI
SBIISIIOTCSL:
3HaeT METOJI0JIOTHUIO U METOJIMKY IIOCTPOEHUS, aHAJIN3a U IPUMEHEHUSI MaTEMaTUUECKUX TaKeTOB

CUMBOJIbHOM MaT€MaTUKH.
YmMmeeT paboTaTh C COBPEMEHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM, UCTIOB3YEMBIM TSI 33134
YUCJIEHHBIX METOJI0B, C TOMOUIBIO TAKETOB CUMBOJIBHON MAaTEMATUKH.



Bnaneer naBpikaMu HpaKTquCKOﬁ pa6OTI>I C MaKeTaMHM CUMBOJILHOM MaTE€MaTHUKH, IIOATOTOBJIICHHBIMHA
K BHCAPCHUIO U UCIIOJIb3YCMbIMH HaA ITPAKTHUKE.

OcCHOBHbIMU KpUMeEpPUsMU OYeHKY BBITIOJITHEHHOW CTYICHTOM U MPEICTABICHHOMN JIJIsl IPOBEPKU
pabOTHI SBIISIOTCS:
1. CreneHb COOTBETCTBUS BHIITOJHEHHOTO 3a/IaHUS IOCTABJICHHBIM TPEOOBAHUSIM;

2. CTpyKTypupOBaHUE U KOMMEHTUPOBaHHE J1a00paTOpHOIl paboTHI;

3. YHUKaJIbHOCTH BBIMOJIHEHHE PabOThI (OTIHYKE OT padoT KOJUIET);

4. YcnenHble OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI.

«5 6ann106» - 0hOpMIICHHE COOTBETCTBYET TPEOOBAHUSAM, KPUTEPUH BBIICPIKAHBI, 3aIIUTA BCETO
MepPEeYHsI KOHTPOJIBHBIX BOIIPOCOB.

«4 bannay - opopMIICHHE COOTBETCTBYET TPEOOBAHUAM, KPUTEPHH BBIACPKAHBI, 3aIUTa TOJIBKO 80 %
KOHTPOJIBHBIX BOITPOCOB.

«3 bannay - opopMIICHHE COOTBETCTBYET TPEOOBAHUAM, KPUTEPHH BBIACPKAHBI, 3aIIUTa TOJIBKO 61 %
KOHTPOJILHBIX BOTIPOCOB.

3aver B ([)opMe YCTHOTO codeceToBaHuA 110 BoIpocam

[Ipu npoBeneHnH 3a4eTa yUUTHIBACTCS YPOBEHb 3HAHUN 00yUalOIIerocs mpu OTBETaxX Ha BOIPOCHI
(Teopernyeckuit aTan GOpMUPOBAHMS KOMIIETEHIUH), yMEHHE 00y4JaroIIerocs OTBeyaTh Ha
JIOTIOJTHUTEIBHBIE BOPOCHI IO MTPUMEHEHUIO TEOPETUUECKIX 3HAHUN HA MPAKTUKE U MO BBHIITOIHEHUIO
oOyuarolemcs 3aJJaHii TeKyIIero KOHTPoJs (MOENbHBIHN 3Tan (OpMUPOBAHUS KOMIIETEHIIHH).

Kpurepun n mkajna oneHuBaHus 3a4era:

OOyuaronuiics 3HAaeT OCHOBHBIE BHUJABI IPOTPAMMHBIX CPEACTB JUIsI MAaTeMaTHMYECKUX pPacyeToB;
YUCJICHHBIE METOJbI, ITAKEThl CUMBOJBHON MAaTE€MaTUKH, MaTEMAaTHUYECKHE METOAbl aHAIN3a JIAHHBIX;
METOABl MHCTAUIAIUN M HACTPOMKH MapamMeTpoB IMPOrPAMMHOIO oOecredeHus HH(OPMAIMOHHBIX
CUCTEM IIPUMEHUTEIBHO K MATEMAaTHYECKUM PacyeTaM.

OOyuaromuiics yMeeT HpPUMEHSTbh YHUCIEHHBbIE METOJbl JUIsl pEIIeHUS MaTeMaTHYeCKUX 3ajiad;
OCYLIECTBIIAATh BBIOOP MPOrpPaMMHBIX CPEACTB CHUMBOJBHOW MaTEeMAaTUKHU JUIsI MaTeMaTHYeCKUX
pacueros;

OOyuaronuiics BiajeeT METOAAMU IPUMEHEHHUs IaKeTOB CHMBOJIBHOM MaTeMAaTHKU JUIsl pPeLeHHs
CJIOXKHBIX 3a/1a4 C IIOMOILBIO YUCIEHHBIX METOOB.

MNPUMEPHBIE BOITPOCHI AJ151 3AYETA

1. OO630p ¢pynkumit u komana Mathematica.
[IpeobOpaszoBanue Beipaxkennii B Mathematica
Pemenune anrebpandeckux ypaBHeHHH cpeacTBamu Mathematica.
Pemenne muddepenmansupix ypaBueHuii B Mathematica.
I'paduueckue BozmokHoctn Mathematica.
Berpoennsie pynkiun B Mathematica
dynkuum, onpeenseMble noiap3oBareneM Mathematica.
Yucnennoe nuddepeHnupoBanne 1 nHTerpupoBanne B Mathematica
Pemenne ypaBHeHHH 1 crcTeM ypaBHEHHH cpeicTBaMu Mathematica.

ook W



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

31.

32.
33.
34.
35.

36.
37.
38.

39.
40.
41.
42.

[TocTpoenue rpadgukoB B Mathematica.

Pa6ora c nepemennsiMu. [Ipocteiimue Beranciaenus Mathematica.

Pabora ¢ marpunamu.

PaboTa ¢ KOMIUIEKCHBIMU YHCIIaAMH.

MaremaTtnueckuii ananu3 Mathematica.

BO3MOYKHOCTH peaktopa Mathematica.

[TakeT Mathematica. MaTepdeiic.

Martematuueckuii aHanu3 nakera Mathematica.

JIByxMepHast U TpexMepHas rpaduka.

[Taker A pemieHus 3aa4 TMHEHHON anreOpshl..

Hutepdeiic penakropa Mathematica

JIByxMepHast 1 TpexMepHas rpaduka pegakropa Mathematica.

Pabora ¢ marpumnamu.

MareMaTnueckuil aHaJIN3 IaKeTa.

I'padmyeckuit 1 aHATUTUYECKUI METO/IbI OTACTICHUSI KOPHEH.

YTouHeHUEe KOpHEH METOAOM MOJIOBUHHOTO JICJICHUS.

YTounenue kopHeit MmeToaoM xopa. Anroput™m. CxoaumocTts. O1ieHKa MOrpeuTHOCTEH.
YTouHeHue KOpHEH METOAOM KacaTelnbHbIX. AIroput™m. CxonumocTs. OreHKa HOTrpelHOCTeH.
YTouHeHHe KOpHEH KOMOWHUPOBAHHBIM MeToAOM. AnroputMm. CxoaumocTb. OleHka
IIOIPELIHOCTEM.

YTouHeHue KopHel MeToioM utepauuid. AnroputM. CxoauMocTs. OlLieHKa MOTPeIHOCTEH.
Koneunble u nTepalimoOHHbIE METO/IBI PEIICHUSI CUCTEM JIMHEWHBIX ypaBHeHU. Meton ["aycca.
MeTo/ TTIaBHBIX 3JIEMEHTOB.

Koneunble W uWTepallMOHHBIE METOJBI PEIICHUS CUCTEM JIMHEWHBIX YypaBHEHHH. Meroa
MPOCThIX UTepanuidi. Meron 3eiaens.

[TocranoBka 3amaun npubIKeHus GyHkuui. MHTepnonsuuonHelii MHOTOUIEH Jlarpanxa.
WuTepnonsuuonHslii MHOTO4IeH HproTOHA.

Arnmpokcumanus QyHKIHA ¢ TTOMOIIBIO METOIa HAMMEHBIITNX KBaJIPaTOB.

[TocTpoeHrEe MHOTOYJICHOB HAWIYYIIIET0 PAaBHOMEPHOTO MPHUOIMKCHHUS CTEIICHH HE BHIIIIC
IIEPBOM.

[TonsiTHE O CTIIAiH-UHTEPIIOJISALINH.

3ajava 0OpaTHOW WHTEPIOJISAIINH.

Uucnennoe muddepeHpoBaHUE HA OCHOBE HMHTEPHOISALIUOHHBIX (opmyn Jlarpanxa u
HprotoHa.

YucneHHoe HHTETpUpOBaHUe .MeTo1 MPSMOYTOIbHUKOB, OIEHKA OTPEITHOCTH.
KBanparypusie ¢popmynsl Herorona- Koreca.

Meton Tpanenuii. OueHka NorperHocTi

Meroxa Cumricona, OreHka morpemnHoCcTH.

Iloka3aTesn U KpUTEPUM OLIEHMBAHUS KOMIIETEHIMH HA PAa3JIMYHBIX dTanax ux
¢hopmMupoBaHus, oNUcaHHe KA OLlEeHUBAHUSA

YpoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIIUI




«MuHuUMAJIbHBIA
YPOBeHb
He JOCTUTHYT»
(menee 60 6aj1s10B)

«MHUHHMAJBHBINI
YPOBEHb)
(60-70 6as10B)

«Cpennuii ypoBeHb»
(71-85 6as10B)

«BbICOKHIT yPOBEHDb)
(86-100 6as10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cgopmuposanl. cgopmuposanl. chopmupoeanui. copmuposanui.
3HaHus  OTCYTCTBYIOT, | ChopMupoBaHBI 3HaHuA oOmmmpHsbIe, | 3HAHUSL TBEPJbIE,
YMCHHA W HAaBBIKKM HE 62130BI>IC CTPYKTYPhI | CUCTECMHBIC. APTYMCHTHPOBAHHLIC,
c(hOpMHUPOBAHBIL. 3HaHUL. YmMenust HOCSIT | BCECTOPOHHHUE.
YmMmenus ¢parMeHTapHBI | pepPOAYKTUBHBIN YMeHus YCHEIIHO
u HOCSIT | XapakxTep, MPUMEHSIFOTCS K
perOZ[yKTI/IBHBII‘/'I IIPUMCHAIOTCSA K | pCIICHUIO KaK TUIIOBBIX,
XapakxTep. PELLCHNIO TUIOBBIX | TAK M HECTAaHIAPTHBIX
HeMoHCcTpUpyeTcs 3aJaHUI. TBOPYECKHUX 3aJaHUII.
HU3KUI ypoBeHb | JlemoHCTpupyeTcs HemoHcTpupyercs
CaMOCTOSITETIbHOCTU JOCTaTOYHBI YPOBEHb | BBICOKHI YPOBEHb
MPAaKTUYECKOrO HaBBIKA. | CAMOCTOATEIIEHOCTH CaMOCTOSITEIBHOCTH,
YCTOP'I‘IHBOFO BbICOKast aAallITUBHOCTb
NPaKTUYECKOTO HABBIKA. | MPAKTUYECKOTO HABBIKA
Onucanue KpuTepHeB OLlEHUBAHMS
OOyuatomuiics Oo6yuaromuiics OOyuatomuiics Oo6yuaromuiicst
JEMOHCTPHPYET: JIeMOHCTPUPYET: JEMOHCTPHUPYET: JIE€MOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HAHUS | - 3HAHWE U TOHMMAaHHE | - riryOoKue,
HpO6CHI>I B 3HaHUAX | TCOPETUYCCKOI'O OCHOBHBIX BOIIPOCOB | BCECTOPOHHUEC u
y4eOHOro MaTepHaia; MaTepHaia; KOHTPOJINPYEMOT0 apryMEHTUPOBAHHBIC
- JOITyCKAOTCS | - HEMOJIHBIC OTBETHl HA | 00beMa MPOrPAMMHOIO | 3HAHUS HPOTrPaMMHOIO
IIPUHOUIINAJIBHBIC OCHOBHBIC BOIIPOCHI, | MaTCpUaa, Marcpuala,
OHH/I6KI/I IIpyu OTBETC Ha OIHI/I6KI/I B OTBCTC, | - TBECPABIC 3HaHUA | - IIOJJHOC IIOHHMMAHHEC
OCHOBHbIE BOIIPOCHI, | HEAOCTATOYHOE TEOPETUIECKOTO CYIIHOCTH u
OTCYTCTBYET 3HaHHME M | IOHMMaHHME CYIIHOCTH | MaTepuana. B3aMMOCBSI3U
NOHUMaHHWE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpUBaeMbIX
MOHSATUI U KaTETOPUil; | -  HEYBEPEHHBIE U | yCTAaHABIUBATh U | IPOLECCOB U SIBJICHUM,
-HEMIOHUMAaHue HETOYHBIE OTBETHl HAa | OOBSACHATH CBSI3b | TOUHOE 3HaHHE
CYITHOCTH JOINIOJTHUTCIIbHBIC IMPaKTUKK W  TEOpPHH, | OCHOBHBIX MOHATHH B
JOITOJIHUTCIIBHBIX BOIIPOCHI; BBISABIIATD paMKax O6Cy)KZ[aCMLIX
BOIIPOCOB B  paMKax | - HEIOCTaTOYHOE | IPOTUBOPEYUS, 3aJjaHui;
3aJIaHMif; BJIQJICHUE JIUTEPATYPOH, | IpoOIeMbI u| - CIIOCOOHOCTH
- OTCYTCTBUC YMCHUA peKOMCHI[OBaHHOP'I TCHACHIIMU PA3BUTHUA, YCTaHaBJINBATb u
BBITIOJIHSITh IPOrpaMMoin - MIPaBUIIbHBIC U | OOBICHATH CBSI3b
NPAaKTUYECKUE 3aJaHUs], | TUCUUIUINHBL; KOHKPETHBIE, 0€e3 | MPaKTHKH U TEOPHH;
MIPETyCMOTPEHHEIE - yMeHue 0e3 TpyObIX | rpyOBIX omuooK, | - JIOTUYECKU
pOTrpaMMOi omrboK pelmaTb | OTBETHI Ha | MocjeoBaTeNbHbIC,
JUCLUIUIMHBI, MIPAaKTUYECKUE 3aJaHusl, | IOCTABICHHBIC coJiep)KaTeNbHbIE,
- OTCYTCTBHE | KOTOpBIE CIIElyeT | BOIPOCHI, KOHKpETHEIE u
T'OTOBHOCTHU BBIIIOJTHUTbD. - YMCHUC peliaTh | UCUYEPIBIBAIOIIUC
(cmocobHOCTN) K MPaKTHYECKUE 3a/aHus, | OTBETHI HA BCE 3aJaHMUS,
JUCKYCCUM W HHU3KYIO KOTOpbIC clIemyerT | a TaKxe
CTCIICHb KOHTAaKTHOCTH. BBITIOJIHHUTD, JOINIOJTHUTCIIbHBIC
- BJIAJCHHE OCHOBHOI | BOIIPOCHI
JUTEPaTypOH, 9K3aMEHATOpa;
PEKOMEHI0BaHHOM - yMEHHE  pellaTh
IpOTrpaMMoi MPaKTUIECKUE 3a/IaHHS;
JUCLUIUINHBI; - cBOOOIHOE
- HuIM4YKMe cOOCTBEHHOM | MCTIOJIb30BaHME B




000CHOBaHHOH OTBETaxX Ha BOIMPOCHI
MO3ULIHHI 1o | MaTepuaioB
00Cy)KIaeMbIM PEKOMEHIOBaHHOH
BOIIPOCAM. OCHOBHOM u
Bo3MOKHEI JIOTIOTHUTCSIBHON
HC3HAUYUTCJIbHBIC HI/ITCpaTypI)I.
OFOBOpKI/I U HCTOYHOCTU
B PaCKpBITHH
OTIEJIbHBIX MOJIOKEHUN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAX.
Onenka Onenka Onenka Onenka
«HEYTOBJIETBOPUTEIb | «yIOBJIETBOPHUTEIBHO | «XOPOUIO» / «32aYTEHO «OTJAMYHO» /
HO» /He 32aUTEHO » [ «32aUTEHO» «32YTEHO»

9. YueOHO-MeTOAUYECKOEe U HHPOPMAIUOHHOE O00ecTieueHre U CUUILTUHBI (MO1YJIs1)

OcHoBHas JIUTepaTypa
1. dIpsixonos B.I1. Mathematica 5/6/7 [DnekTpoHHbII pecypc]: moIHOe pyKOBOACTBO/ JbsIKOHOB

B.II.— Dnekrtpon. TekctoBslie nanubie.— M.: JIMK IIpecc, 2010.— 622 c.

2. BopoOweB E.M. Beenenue B cucremy "MATEMATHUKA".— M.: COJIOH-ITPECC, 2005.— 632 c.
3. Shingareva 1., Lizarraga-Celaya C. Maple and Mathematica. A problem Solving approach for
mathematics/- Springer, Vien-New-York. 2007. 275 p.

4. A.B. Epumos B.I1. [lemunoBrny. COOpHHK 33124 110 MaTeMaTHKe s BTy30B. U.1 Jluneitnas
anredpa U OCHOBBI MaTemMaTudeckoro ananusa. [Texcr] — M., Hayka, 1993.

JlonotHUTeIbLHAS JTUTEpaTypa
1. I'yccenc M., Muttensb6ax @., Camapun A. [lyreBonutens no nakery LaTeX u ero pacumpeHuto
LaTeX2e. M.:Mup, 1999.
2. Ipsixonos B.I1. MATLAB 7.%/R2006/R2007 [OnexTpoHHBIN pecypc]: camoyuuTens/ JbsIKOHOB
B.I1.— 3Onexrtpon. TekctoBbie qanubie.— M.: JIMK Ilpecc, 2008.— 768 c.— Pexum gocryna:
http://www.iprbookshop.ru/7911 .— 3BC «IPRbooksy, no mapoto
3. Kupspsnos JI. Camoyuutens MathCAD 2001 CII6.: BXB-Iletepoypr, 2002.
4. Korenbaukos M.A., Uebotaes I1.3. M3narensckas cuctema LATEX 2e. HoBocubupck: Cubupckuit
xponorpad. 1998.

B) 3JIEKTPOHHBbIe OMOJIMOTeYHbIe cHcTeMbl, ¢ KOTOpbIMH Y COI'Y mmeercsi AeiicTBYHOIIMIA
JA0T0BOP, COBPpeMeHHbIe NMpodeccHoHaAIbHbIE 0a3bl, HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI:

— eLIBRARY.RU [OnekrponHslii pecypc|: HayuyHas »dJekTpoHHas Oubmmoreka. — URL:
http://www.elibrary.ru.

— baza gannbx «9BC elibrary»: http://elibrary.ru

— UsnarensbctBo «FHOpaiiTy [DnekTpoHHbIN pecypc]: MeKTpoHHO-0nbnuoTeunas cucrema. — URL:
http://biblio-online.ru.

- YuuBepcurerckas Oubnmoreka online [DIEKTPOHHBIN pecypc]: 3IEeKTPOHHO-OMOIHOTEUHAs
cucrema. — URL: http://www.biblioclub.ru.



http://www.elibrary.ru
http://elibrary.ru
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10. MaTepuajJibHO-TEXHHUYECKOE OOecredeHue U CIUIINHbI

JIns mpoBeieHN S 3aHATUNA UCTIOJIb3YHOTCS:

— y4eOHbIE ayUTOPUU AJIs MPOBEICHUS JCKIIMOHHBIX 3aHATHH, 3aHATHI CEMUHAPCKOTO THIIA,
TEKYIETO KOHTPOJISA, MPOMEXKYTOYHON aTTecTanui, 000pyJOBaHHBIE ayAHTOPHOW MeOenblo, JOCKOM
(MenoBOW, MapKEepHOW WJIM HMHTEPAKTUBHOM), MYIbTUMEAUMHBIM MPOEKTOPOM, DIKPAHOM,
KOMITBIOTEPOM WJIH HOYTOYKOM C BO3MOXKHOCTBIO MOAKITIOYCHUS K ceTH «VHTEepHET» W JOCTYIOM B
ANEKTPOHHYIO HH(OpMaLInOHHO-00pa3oBaTenbuyto cpexy COI'Y.

[TomenieHne st CAMOCTOSATENILHOM Pa0OTHI CTY/IGHTOB: 3aJl AIEKTPOHHBIX pecypcoB HayuHoit
o6ubmmoreku COI'Y (xopmyc 6, kaOuner Ne 1.8), yKOMIJIEKTOBaH CIELHUAIN3UPOBAHHON MeEOENbIo
(paboume MecTa CTYyIEHTOB), HEOOXOJMMBIMH TEXHUYCCKHUMH CPEACTBAMH OOYYCHUS: KOMITBIOTEPHI,
MIPUHTEP, BO3MOKHOCTH MOJKIIOYEHUS K ceTH «VIHTepHET», JOCTYI B 3JIEKTPOHHYIO HH()OPMAaIMOHHO-
obpazoBarenpuyr0  cpexy COI'Y. KoOMIIEKTH — JHMIICH3UOHHOTO  €XKErOoJHO  OOHOBISIEMOTO
MIPOrPaMMHOTO OOECTICUeHUS.

Jluyensuonnoe npoepammmoe obecnevenue:
1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);

3. Cucrema moucka TeKCTOBBIX 3aMMCTBOBaHUN « AHTHILTIaruaT BY3»;

Ilepeuens 110 6 cso600HOM docmyne: WolphramAlpha, KasperskyFree; WinRar; GoogleChrome;
YandexBrowser; OperaBrowser; AcrobatReader; LaTeX; cuctempl xommbroTepHO# anredpsl Scilab u
Maxima.
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