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PaGouas nporpamma cocrasnesa Ha ocHoe ®I'OC BO - maructparypa 110 HalpaBJIeHHIO
noaroroku 01.04.02 Ilpuknansas maTemaTuka 1 uHGopMartuka (nprkaz MunoGpHayku Poccun
ot 10.01.2018 r. Ne 13)

PaGouas nmporpamma paccMoTpeHa M ofobOpeHa Ha 3acenanuu Kadeapsl IIpukmamHoit
MaTeMaTHKH U HHPOPMATHKH
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpukinaaHoit MaTeMaTHKU U HH)OPMATHKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapsl [IpukinaaHol MaTeMaTUKU U WH(OOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Iensamu ocBoeHUs TUCHUIIIMHBL «COBpeMEHHbIE POOIEMbl IPUKIAJHON MaTeMaTHKH U
UH(POPMATUKNY» SIBIISCTCS: W3JIOKEHHE OCHOBHBIX METOJIOB MOCTPOCHHUS M AaHAIM3a CIOXKHBIX
MaTEMAaTHYECKUX MOJENEH; alrOPUTMOB I HUCCIECJOBAHMS MAaTEMaTUYECKHMX MOJENIEH C
ucnonb3oBanueM IBM. Kypc npusBan nath 0030p HEKOTOPBIX aKTYyalbHBIX HAyYHBIX MPOOIEM
NPUKJIAJAHOM MaTeMaTHMKM ¥ MH(POPMATUKH, A TaKXKe CYIIECTBYIOIIUMX B HACTOSILEE BpeMs
METO/IOB, OJIXOA0B U CPEJICTB PELICHUS TaHHBIX IIPOOIEM.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Huctumumaa CoBpeMeHHble NPOOJIEMBbl MPHUKIAAHON MaTeMaTHMKH M HWH(OPMATHKH
BXOJIMT B 00513aTeJIbYI0 4aCTh y4€OHOTO IJ1aHa 00pa30BaTEIbHON POrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

JlonoJaHUTENbHbIE TaBbl (PYHKIIMOHAIBHOTO aHaIU3a

MeTob1 penieHus SKCTpEMaIbHBIX 3a/1a4

OOpaTHbI€ 331a4y CIIEKTPAJIbHOTO aHAIN3a

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIy4YEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTH/TIPAKTHK:

IIpousBoacTBEHHAs - HAyUHO-UCCIIEI0BATEIbCKast paboTa

JIMCKpETHBIE U MAaTEMaTHYECKUE MOJIENH

JIonOIHUTENBHBIE TIaBbl KOMIUIEKCHOTO aHAJIA3a

CoBpeMeHHbIE YUCIIEHHBIE METO/Ibl MaTEMAaTUYECKON (PU3UKH

CnexrpanbHas Teopus 1uddepeHaIbHbIX OlIepaTOpOB

UucneHHble METOIBI PELICHNUS HHTETPANIBHBIX ypaBHeHUH Dpearoapma nepBoro poja

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbpraTe ocBoeHUs AUCUUILIHHBI (MOAYs) «CoBpeMeHHbIE MPOOIeMbl TPUKIIATHOM
MaTeMaTUKd W HUH(pOpMATUKH»  oOydaromuiics  JOJDKeH  00afaTh  CIeIyIOLUMHU
KOMIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 Cnoco6eH pemiath akTyajabHbIE 331a4d (PyHIaMEHTaIbHON U MPUKJIAAHON MaTeMaTHKU

OIlIK-1.1 Pemaer mnpodeccuonanbHble 3a7auyud ¢ 001acTH (yHIaMEHTAJIbHOH U
IIPUKJIAHOM MaTEMaTHKH

OIIK-1.2 Brnaneer cnocobaMu M npuemMaMM pelIeHHs UCCIIEOBAaTEeNbCKUX 33a/1a4 B
obyractu hyHIaMEHTATLHON Y MPHUKJIATHON MAaTEMAaTHKH

OIIK-1.3 [Ipumensier QyHAaMeHTaNbHBIE MEXKIUCUMIUIMHAPHBIE 3HAHUS IS

pPEIICHUA 3a/1a4 B HpOd)CCCHOHaHBHOﬁ JCATCIIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KoHTakTHas padora — 40,3 akaj. 4acoB:
— ayauTopHas — 34 akaj. 4acos;
— BHeayiuTopHas — 6,3 akaJ1. 4yacoB
— caMocCTosTeNbHAs paboTa — 68,3 aka. 4yacos;

— MOJTOTOBKA K dK3aMeHy — 35,4 akaj. yaca

®dopma aTTecTaluu - SK3aMEH

AynutopHast s
o | vomraxTHAs pabora E QE ®dopma TeKyILero
Paszen/ Tema % (B axaz. yacax) E > Bun 5 KOHTPOJISA Kon
J— : & O|caMOCTOATENLHOM | - yCrieBacMOCTH U KOMITETEHIIHH
@) g £ paboTs MIPOMEKYTOYHOM
Tex. mab. | mpaxT. zZ aTTecTalyy
3aH. 3aH. QO &
1. TTousiTue «MSTKHE
BBIYUCIICHUSDY (SOFT
COMPUTING)
CocraBienue
1.1 Data mining TaOJIHI] IIposepka OIIK-1.1,
(MHTEIUIeKTYaNbHBIN aHaIN3 4 Pabora ¢ WHAWBHUTYaTbHBIX OIIK-1.2,
naHHbix — MAJT) 3JIEKTPOHHBIMU 3a/IaHUI OIlK-1.3
ydaeOHUKaMu
1.2 Cdepsl mnpUMEHEHHUS H%MOTOBKa «
Data Mining. Tunbt HHE;K(;II);T;I; }(I)z[_
3aKOHOMEPHOCTEH, p y 6 OIIK-1.1,
ornpeenseMple Data 1/11 4 SAIBITHIO Jlaboparoprsie OIIK-1.2,
Mining. ITocraHoBku 3amau Toncex . padote! OIIK-1.3
" X OCHOBHDLE JOTIOJTHUTENBHOM
MaTeMaTHYECKHE CXEMBI. MHdOOpMavu 11 1o
3aaHHOI TeMe
1.3 MaremaTtuueckuit IloaroroBka k
WHCTPYMEHTapHUI Data| 2 nmabopatopHo-
Mining.  Knaccuduxarms PAaKTUIECKOMY OTK-1.1
CPEICTB. 1 4 3aHATHUIO JlaGopatopHsie OHK-l-Z‘
OCHOBHBIE NPUHLUNBI U ITouck paboThI OIK- 1' 3‘
MOJIOKEHUsI  pa3pa-00TKU JOTOJTHUTENHHOM '
MH()OPMAITOHHBIX uHpopMaIH 10
AHAITUTHIESCKUX CHCTEM. 3aJaHHOI TeMe
IToaroroBka k
nabopaTopHo-
MPAKTHIECKOM
’ 3aHATHIO Y JlaGopatopHsbie OIR-1.1,
1.4 HeyeTkue MHOXKECTBA 2 1/11 4 BAITIOHEHHE AGOTLI OIIK-1.2,
P OIK-1.3
MPaKTUIECKUX
pabot (pemnrenue
3a/1a9)




TloaroroBka k

1a60paTOpHO-
MPAKTUYECKOMY
3aHATHIO
PaGora ¢ JlaGopatopHsbie OIIK-1.1,
1.5 Hefiponnsie cetn 2/11 | 1/114 4 OIIK-1.2,
KOMITBIOTEPHBIMH paboThI OIK-1.3
o0yJarommmu )
porpamMMamH,
3JIEKTPOHHBIMHU
yueOHUKaMU
TloaroroBka k
nabopatropHo-
1.6 I'eneTnueckuii Hpaz:::f;}?My TTa6ODATOPHEIC OIIK-1.1,
NropuT™  (3BOJIIOIIMOHHBIC 2 /11 4 paTop OIlK-1.2,
Iownck paboThI
BBIYHMCIICHHUS) . OIIK-1.3
JOTOJTHUTEIBHOM
HHPOPMAIHH 10
3aJJaHHOM TeMe
HWroro no pazneny 6/11 | 5/41 24
2. Bricokonpon3BouTEIbHbIC
BBIYHCIIMTENLHEIE CHCTEMBI M
00JIaCTH UX NPUMEHEHUs
21 ApxuTekrypa Cocrapnerue TIposepka OIlK-1.1,
Tabmui. Pabora ¢
COBPEMEHHBIX 4 WHAWBHUIyaJIbHBIX OIIK-1.2,
AJIEKTPOHHBIMHU .
CYINEPKOMITBIOTEPOB. 3aJaHui OIlK-1.3
yueOHUKaMU
22 CymepkoMmbioTepsl B Hon60p,v TIposepka OIlK-1.1,
Poceun 4 | onucaHMe CAWTOB | MHAMBUIYAIBHBIX OIIK-1.2,
’ Wurepuer 3aJaHui OIlK-1.3
2.3 BekTopHO-KOHBEHEpHBIC HOHGOP’V Tposepia OIK-1.1,
COMIBIOTEDDI 2 | ommcanue caiiToB | MHAWBUAYAIBHBIX OIIK-1.2,
PPl Wnrepuer 3aJlaHui OIlK-1.3
i/ﬁicanHO-na aJlJIeJIbHBIE Ea%li)m;:; K:Iiolf JlabopaTopHbie OIIK-1.1,
p /11 4 patop paTop OIK-1.2,
KOMITBIOTEPHI c MPAaKTUYECKOMY padoTsl OTIK-1.3
pacrpeaesieHHOM MaMsIThIO. 3aHATHIO '
Ha%lém;f; K;olf JlabopartopHsie OIIK-1.1,
2.5 KiactepHbie CHCTEMBI. 1/11 4 jrabopatop parop OIIK-1.2,
MPaKTHYICCKOMY paboThI OTIK-1.3
3aHATHIO ’
Pa6ora ¢ IIposepka
2.6 KBaHTOBBIE BEIUUCICHUS 1/11 4 | DOTIOMHUTENHFHONW | WHAMBHIYATbHBIX
JUTEepaTypou 3aJlaHui
Wroro no pazneny /11| 221 22
3. Hexotopsie poOIeMBbl
COBPEMEHHOI MIPUKJIaJHON
MaTEeMaTHKH
TToaroroBka k
nabopaTopHo-
3.1 TIpoGiema obecnieueHus MPAaKTUYECKOMY
. T1a6 OIIK-1.1,
HAJEKHOCTH  BBIYUCIIEHUI 21U 2 4 3aHSATHIO abopaTopHBIC OIK-1.2
MPY OrPAaHUYCHUHN TOYHOCTU TTounck paboThl OTK-1.3
HCXOJHBIX JTaHHBIX JIOTIOJIHUTEIBHOMI '
uHpopMaIH 10
3aJJaHHOU TeME
ITogroroBka k
naboparopHo-
MPaKTHYICCKOMY
3.2 HekoppekTHble 3amaqu. 3aHATHUIO
3agauu IIPOMEKYTOUHBI Pa6Gora JIaGopaTopHbI OIIK-1.1,
JTH, - TPOMEAYTOHHBIC 22U | 2 6 oTa ¢ OPATOPHBIC | Or7K-1.2,
MEXJY KOPPEKTHBIMH U KOMITBIOTEPHBIMHU padoThI OIK-1.3
HEKOPPEKTHBIMHU. o0yJaromumu '
porpamMMamH,
JNIEKTPOHHBIMHU

yueOHUKaMU




TloaroroBka k

1a60paTOpHO-
3.3  JIuddepeHunanbHbie MPAKTUYECKOMY
OIIK-1.1,
ypaBHEHHS, ux 2 20U 6.3 3aHSTHUIO JlabopaTtopHbie OINK-1.2
npeoOpa3oBaHusI. ! Beinonnenue padoThI OTIK-1 3‘
Y CTONYUBOCTD PEIIEHHH. MIPAKTHYECKUX '
pabort (perieHue
3a/aq)
IToxroroBka k
3.4 «KecTKHe» U «MSATKHES» 71a60paTOPHO-
MaTeMaTHYeCKue  MOJIEIH. MPAKTHIECKOMY
Pemenne »xectkoi 3amaum 3aHATHIO JlaGopatopHsie OIK-1.1,
. 321 | 221 4 OIIK-1.2,
Komm s ypaBHeHmit u Brimonnenue padoThI OIK-1.3
CHCTEM ypaBHEHHI MPAKTHIECKUX '
MEPBO-TO MOPSIKA. pabort (peieHue
3a/1aq)
ITogroroska k
nabopaTopHo-
3.5 MHTepBajbHBIE METOIBI MPaKTHYCCKOMY
peneHus 3aHATHIO JlaGopatopHsbie OIIK-1.1,
/1| 221 2 OIIK-1.2,
T PepeHIIHATBEHBIX BeIinonHenue paboThI OINK-1.3
ypaBHEHHH. MPAKTHIECKUX '
pabor (pemeHue
3a/a)
HWroro no pazneny 10/611| 10/61 22,3
Hroro 3a cemectp 17/8U|17/121 68,3 9K3aMeH
17/8
Wroro no aucuurninae 17/121 68,3 9K3aMeH
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xone uzydenus nucuunianabl «CoBpeMeHHbIe MPoOIeMbl IPUKIAJHOW MaTeMaTUKH U
UHPOPMATUKHU» PEKOMEHIYETCs] HCIOJIb30BaTh 00pa3oBareNbHble M HH()OPMAIMOHHBIC
TEXHOJIOTUH:

1. TpaguOHHBIE TEXHOJIOTUU 00YYEHUs, MpEaroiaraolye nepenady nHhopmaim B
rOTOBOM BHuJE, (opMupoBaHHE Yy4YeOHBIX yMEHUH 10 00pa3sly: JeKUUsA-U3JI0KEHHE,
JeKIUA-00bsCHEHUE, JIA0OpaTOpHBIEC pabOTHI U .

Vcnonb30BaHue TpaJUIIMOHHBIX TEXHOJIOTUH 00eCieunBaeT OPUEHTUPOBAHUE CTYICHTA

B TOTOKE HH(OpMAIMK, CBA3aHHOW C Pa3IMYHBIMU TOJXOJAMH K OIpPEICIICHHIO
CYLUIHOCTH, COJAEp)KaHUs, METOAOB, (opM pa3BUTUS U  CAMOPA3BUTUS  JIMYHOCTH;
CaMoOIIpeIeNIeHHe B BHIOOPE ONTHMAIBHOTO MyTH U CIIOCOOOB TMYHOCTHO-NIPOPECCHOHATLHOTO
pa3sBUTHA; CUCTEMATU3aLMI0 3HAHUM, IOJYyYEHHBIX CTyJEHTaMH B IpoOlLlecCEe ayAUTOPHOM U
CaMOCTOSITENIbHOM ~ paboThl.  JIEKIIMOHHBIE  3aHATHS HPOBOAATCS €  HMCIOJIb30BAHUEM
MYJIbTUMEAUUHBIX cpelncTB. JlabopaTopHble 3aHATHA OOECIEUMBAIOT Pa3BUTUE U 3aKpeIlICHUE
YMEHMM U HaBBIKOB ONpEENICHUs LeNel U 3a/lad CaMOpa3BUTHS, a TaKKe MPUHATHS Hauloiiee
3¢ (eKTUBHBIX pelleHul no ux peanusauuu. JlaGopaTropHble 3aHATHS NPOBOASTCA B
KOMIIBIOTEPHBIX KJ1accax BeruucauTenbHoro nenrpa @I'bOY BO «MI'TVY um. .M. Hocosay.

B xoxe mnpoBencHMs JIEKIMOHHBIX 3aHATHM IPELyCMaTpUBAcTCA HCIOJIb30BaHUE
AJIEKTPOHHOI'O JIEMOHCTPALIMOHHOIO MaTepuaja 1o TeMam, TpeOyIIUM WIUTFOCTPAaluu paboThl
IIPOrPaMMHBIX IPOIYKTOB.

B xome mnpoBeneHus MNpPaKTUYECKUX 3aHATHI NpeSycMaTpUBAaeTCs MCIOJIb30BaHUE
CPEICTB BBIUYMCIUTEIbHON TEXHUKU IIPU BBIIOJIHEHUN WHAMBUAYAJIBHBIX 3alaHui. Texymui u
IIPOMEXKYTOUHBIM KOHTPOJIb OCYILECTBISETCSI C HCIIOJIb30BAHUEM CPEACTB BBIUMCIUTEIBHOU
TEXHUKHU.

2. VIHTepaKTHBHBIE TEXHOJOTHH, NPEANOIarafollie OpraHu3alruio OOyYeHHsS Kak
IIPOAYKTUBHON TBOPYECKOM NEATEIBHOCTH B PEKUME B3aUMOJIEHCTBUS CTYACHTOB JIPYT C IPyTrOM
U C 1mpenojaBaTeneM. lcnonb30BaHWE HHTEPAKTHBHBIX 00pa30BaTENbHBIX TEXHOJIOTHM
CIOCOOCTBYET MOBBIINICHUIO MHTEpPECA W MOTHUBALIMM YYaIIMXCS, aKTUBU3ALMUU MBICIUTEIBHON
NeSITeIbHOCTH U TBOPYECKOTO MOTEHIMAja CTYJAEHTOB, AeiaeT O0osiee 3((EeKTUBHBIM YCBOCHHE
MaTepuaia, MO3BOJIIET MHIWBUIYaIU3UPOBATh OOyUYE€HHE U BBECTU SKCTPEHHYIO KOPPEKIIHIO
3HAHUM.

B pamkax pmucuuniauHsl «CoBpeMEeHHbIE MpOOJIEMBbl NPUKIAAHOW MAaTeMaTUKU U
uHpopmaTtuku» npenycmarpuBaercss 20 YacoB ayIUTOPHBIX 3aHATUH, TPOBOAMMBIX B
WHTEPaKTUBHOU opme.

3. WHpopMalnoHHO-KOMMYHUKAIIUOHHBIE o0Opa3oBaTesibHbIE TEXHOJIOTHH,
IpeJoiaratoiie OpraHu3alnio o0pa3oBaTeIbHOr0 MPOIEcca, OCHOBAHHYIO Ha NMPUMEHEHUU
CHELHUaTU3UPOBAHHBIX MPOIPAMMHBIX Cpell U TEXHHUUYECKUX CPEACTB paboThl ¢ MH(pOpMAaIHEH.
Mpl  ucmonb3yeM — Takue ¢dbopMbl  y4eOHBIX  3aHATHH C  HCHOJb30BAaHUEM
UH(POPMALIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH KaK JIGKIMU-BU3YyaIU3allui U PAKTHYECKUe
3aHATHUS B (DOpMeE Mpe3eHTaIIH.

IIpy mnpoBeneHHMM TNPAKTUUECKUX 3aHATHH HCIOJNB3YIOTCS TpymmoBas padora,
TEXHOJIOTHSI KOJUIEKTUBHOM TBOPYECKOM JIEATEIbHOCTH, TEXHOJIOTUS COTPYAHHYECTBA,
oOcyxeHnue mpobinemsl B (opMme IUCKYCCHH, aebarbl. JlaHHBIE TEXHOJIOTMU 00ECHeunBaIOT
BBICOKMI YPOBEHb YCBOCHMSI CTYAE€HTaMHU 3HAHUN, A(P(EKTHBHOE U YCIENIHOE OBJIAJCHUE
YMEHUSMH U HaBbIKaMM B MpeIMETHOI 001acTu, (OpMUPYIOT MO3HABATENbHYIO TOTPEOHOCTh U
HE00XO0IUMOCTh JabHENIIEro camMo00pa3oBaHus, MO3BOJISIIOT aKTUBU3UPOBATh
UCCIIEIOBATEIIbCKYIO IEATEIbHOCTD, 00eceunBatoT 3 (HeKTUBHBIN KOHTPOJIb YCBOCHHS 3HAHUM.

4.Bo3moxkHoctu oOpaszoBarensHoro nopraia ®I'bOY BO «MI'TY um. I''1. HocoBa»
JUIS IPEIOCTABJICHUS CTyIeHTaM rpaduka caMoCTOSTETbHON paboThl, pacIICaHUs



KOHCYJIbTAIlMi, 3aJaHUi JJI1 CaMOCTOSITEIILHOTO BBIOJHEHHUS M PEKOMEHIYEMBIX TEeM IS
CaMOCTOSATENIFHOTO U3yUYCHUSI.

Hcnonp3yemble 00pa3oBaTeNbHbIE TEXHOJOTMHM MO3BOJSIOT AKTHBHO IPHMEHSTH B
y4eOHOM Tporiecce HWHTEPAKTUBHBIC (OPMBI IMPOBENEHHS 3aHATHI, YTO CIIOCOOCTBYET
(OpMHPOBAHUIO U PA3BUTHUIO MPO(HECCHOHATBLHBIX HABBIKOB 00yUYaIOMIMXCsl, (POPMHUPOBAHUIO HX
npodeccHOHaTbHBIX KOMITETECHIIHH.

6 YueOHO-MeTOAUYeCKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00yYalommxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE OfecneYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

a) OcHOBHas IUTEpaTypa:

1. Becemepthbiii, M. A. CucTeMbl HCKYCCTBEHHOI'O MHTEIUIEKTA | ydeOHOE [ocoOue Juis
By30B / U. A. BeccmepTHbIit. — 2-€ U3, ucmp. u porn. — Mocksa : M3aarenscto FOpaiit, 2020.
— 157 ¢. — (Beicuiee obopaszoBanue). — ISBN 978-5-534-07467-3. — Tekcr : ayieKTpoHHBIH //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/451721 (nata obpamenus: 15.05.2021).

2. Hazapos, /I. M. UHTemieKkTyanbHble CUCTEMBI: OCHOBBI TEOPUU HEYETKHX MHOMKECTB '

yuebHoe mocobue st By3oB / JI. M. Hazapos, JI. K. KonbimeBa. — 3-¢ u3j., ucmp. U 10, —
Mocksa : UzmarensctBo [Opaiit, 2020. — 186 c¢. — (Beicmee o6pazoBanme). — ISBN
978-5-534-07496-3. — Tekcr : onekrpounsii // OBC IOpaiitr [caiit]. — URL:

https://urait.ru/bcode/453458 (nara oopamenus: 15.05.2021).

3.1Ienn, A. X. Kitaccuyeckre M KBAaHTOBBIC BBIYMCIICHHS/ | yueOHOe mocobue / A. X.
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aBTOPH3. IIOJIb30BATEIIEH.
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https://urait.ru/bcode/453629 (nara oopamenus: 15.05.2021).

5. OOparHbie U HekoppekTHbIe 3agaun: yueOHuk / A.O. Batynesn, O.A. bemsk, [1.10.
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r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammuoe o0ecneyenne

Haumenosanwue I10 Ne norosopa Cpox aeicTBus IUIICH3UN
MS Windows 7
Professional (st N1-1227-18 o1 08.10.2018 11.10.2021
KnaCCOB_)
MS Office 2007 Ne 135 o 17.09.2007 Gecepoano
Professional
7Zip cB000JTHO pacrpoctpansemoe [10 0ECCPOYHO
FAR Manager cB0OOHO pacrpoctpansemoe [10 OCCCPOUHO
Maple 14 Classroom
License K-113-11 01 11.04.2011 6eccpouHo
MathWorks MathLab
v.2014 Classroom K-89-14 01 08.12.2014 06eccpouHO
License
MathCAD v.15
Education University  |/1-1662-13 ot 22.11.2013 0eccpovHO

Edition
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IIpodeccnonanbHble 0a3bl JaHHBIX M HMH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

OneKkTpoHHass 0aza MEepUOAMYECKUX H3JaHUN
East View Information Services, OO0 «MIBUC»
HammmonansHas
undopmaionHo-ananutiuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO IIUTHPOBAHHSA
[Touckoras cucrema Axanemus Google (Google
Scholar)
Nudopmanmonnas cucrema - EnnHOe OKHO
JIOCTYIa K HH(GOPMAIIMOHHBIM pecypcam
Mexnaynaponnasi pedepatuBHas 0a3a JTaHHBIX
10 YUCTOM M npuKiiagHoil Maremaruke ZbDMATH
OnekTpoHHbIe pecypebl 6ubnuorekun MI'TY um.

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

http://zbmath.org/

http://magtu.ru:8085/marcweb2/Default.asp

I'.1. HocoBa

Poccuiickas  T'ocynapcTsennas  Gnosmotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayioru

MexnyHaponHas HayKOMETpHUUIECKas

pedeparuBHas U IOMHOTEKCTOBas Oa3za manubix |http://webofscience.com
nayanbix n3ganuii «Web of sciencey
MexnyHapoaHas pedeparuBHas U
IOJTHOTEKCTOBAsl _ CpaBoYHas 0a3a  JaHHBIX
MexnyHapoaHast 6a3a ClIpaBOYHBIX M3JAHHH IO
BCEM oTpacisM 3Hanmii SpringerReference
MexnyHapoaHas 0a3a HayYHBIX MaTEpHAIOB B
o0siacTi  (hU3MYECKMX HAyK WM HHKHHUPHHIA
9 MaTepHa/IbHO-TEXHHYECKOe oDecredeHre TUCIUTIIHHBI (MOXYJIs)

http://scopus.com

http://www.springer.com/references

http://materials.springer.com/

MatepuranbHO-TeXHUUYECKOE 00ecredeHre IMCIUIUIMHBI BKIIOYAET:

VY4eOHble ayauTOpUM Uil TIPOBENEHUS 3aHIATUN JIEKUUOHHOTro THHa. (OcCHalleHue:
MynbTrMeaniHBIE CpeICTBA XpPaHEHHUs, [TepeJauu U MpeICTaBIeHHs THPOPMaLUH.

VYyebHas aynuTopus s MPOBEIEHUS JTAOOPATOPHBIX PAOOT: KOMITBIOTEPHBIEC KIJIACCHI.
Ocnamienue: Ilepconanbubie kommbloTepbl ¢ maketom MS Office, Beixomom B MHTepHeT 1
JIOCTYTIOM B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomernienus s caMocToATENbHON paboThl o0ydaromuxcs. OcHaiienue: IlepcoHanbHble
KomIeioTepsl ¢ maketom MS Office, BeixogoM B MHTEpHET M ¢ OCTYIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

VY4eOHble ayauTOpUU JUIsl TPOBEIACHHS MPAKTUUYECKUX 3aHSATHH, TPYIMIOBBIX H
WHIVBUAYAJIbHBIX KOHCYJbTallMM, TEKYIIEro KOHTPOJIS M HPOMEXYTOYHOW aTTECTAalUH.
OcHamenue: Jlocka, MyJIbTUMEAUMHBIA IPOEKTOP, SKpaH. KOMIUIEKC TECTOBBIX 3aJaHUM I
IPOBEPKH MPOMEKYTOUHBIX M PYOEHKHBIX KOHTPOJIEH.



ITpunoxxenue 1
6 YueOHO-MeTOAMUYECKOE 0OOecTIeueHHe CAMOCTOSITEIbHOM PadoThI 00yYalOIIUXCsl

[To mucuumnuHe «CoBpeMeHHbIE POOJIEMbI PUKIIATHOW MATeMAaTUKH M UH(HOPMATHKH

IpelyCMOTPEHAa ayIMTOpHAsl U BHEAYJUTOPHAs CaMOCTOATEIbHAs paboTa 00y4JaroluXCs.

AynutopHas ~ caMocCTOosATelIbHas  paboTa  CTYACHTOB  mpeamoiaraeT pabory ¢

KOMIIBIOTEPHBIMH ~ OOyYaromMMH  OpOorpaMMaMu,  JJIEKTPOHHBIMU  y4eOHHKamMH  Ha

1a00paTOPHO-TIPAKTUYECKUX 3aHATUSAX, PEIICHHE KOHTPOJIBHBIX 3a/Jad Ha MPaKTUYECKUX

3aHATHUAX, IOUCK OTBETOB HA KOHTPOJLHBIE BOIIPOCHI.

Konmponsnwvie éonpocwi:

Pazoen 1 Ilousmue «msexue evruucnenusy (SOFT COMPUTING)

UYro Takoe data mining, komnonentsr data mining?

SBnsercsa mu «OneHuBanue» 3anadeit Data Mining?

Ha3zoBute nienu u 3aa4n KIacTEPHOTO aHAIIM3A, €TO HAPABJICHUSI.

Kakwue BUIbI perpecCHOHHBIX MO/IETICH BaM U3BECTHBI?

Chopmynupyiite 0COOEHHOCTH HEWPOHHOT'O MOJAEIHPOBaHUsA. B ueM ero 10CTOMHCTBA U
HenocTaTku?

6. Cdopmymupyiite MOHSTHE HEYETKOTO MHOXKECTBA M CPaBHUTE €ro C TOHSITHEM

0OBIYHOTO MHOXECTBA.

UTo Ha3bIBAIOT HOCHTEIEM HEUETKOTO MHOXKeCTBa?

Yto Takoe BBICOTA HEUETKOTO MHOXKECTBa?

9. Cdopmynupyiite onpezeneHre OCHOBHBIX ONEpalyii HaJ HEYETKUMH MHOXECTBaMHU H
NPOBEIUTE HMX CpPAaBHEHHWE C AHAJIOTHYHBIMH JJs YETKUX MHOXECTB. YeM OHH
pasnuuatorcsi? B yem cxoncTBo?

10. MoxHO 1M ONpeNeiuTh ONepalud HaJ HEYETKUMHU MHOXECTBAMH TaK, YTOOBI
OJIHOBPEMEHHO BBIITOJTHSUTUCH 3aKOHBI TUCTPUOYTUBHOCTH U UCKITIOUCHHS TPETHETO?

11. [aiite onpenenenre NOIMHOKECTBAa HEUETKOTO MHOKECTBA.

12. Yro Takoe HEHPOHHBIC CETH?

13. Kakue ¢pyHKIMH BBITOTHSAET BXOAHON CIIOM MHOTOCIIOWHOTO MepcenTpoHa?

14. Kakas u3 HUKETepeuncIeHHbIX HEHPOHHBIX CETEH €CTh CETh ¢ OOPaTHBIMU CBSI3AMU?

1) Cetp KoxoneHna; 2) Cerb XeMMHHT;
3) Beixoanas 3Be3na I'poccbepra; 4) PannanbHo — 0a3ucHas ceTh.

15. /Ins penieHus: Kakux 3aJa4 MPUMEHSFOTCS TeHETUYECKHUE alTrOPUTMBI?

16. Ecnu MoJTHOCTBIO UCKITFOUUTH MYTAIMIO U3 TEHETHYECKOTO aJrOPUTMa, YTO TIPOU30MIET C
pe3yNnbTaToM U ouemy?

arONE

o N

Pazoen 2 Buvicokonpoussooumenvhvie GblYUCIUMENbHbIE CUCHEMbl U 00Iacmu  ux
npumMeHeHus

1. Pa3BuTHe 37€MEeHTHOM 0a3bl, ApXUTEKTYPHl U CTPYKTYPhl KOMIIBIOTEPOB.

2. Crenuanu3upoBaHHbIE KOMITBIOTEPHI.

3. MHorormpomeccopHbie ¥ MHOTOMAIITHHHBIE BEIYHCIIATEIEHBIC CHCTEMBI.

4. TlepcoHaJbHBIE KOMITBIOTEPHI.

5. Kommbrotepusie cetu. OcHOBHbIE 00JacTH  IPUMEHEHUS  KOMIIBIOTEPOB U
BBIUHCIUTEIBHBIX CUCTEM.

6. Pomp mpuMeHEHUS OTEYEeCTBEHHBIX KOMITBIOTEPOB B AaTOMHOH W KOCMHYECKOM
nporpammax CCCP.

7. HWcropus aBTOMaTU3UPOBAHHBIX CUCTEM YIPABJICHUSI IPOMBIIIICHHBIMU TPEITPUSITHSIMHU.

8. BekTopHO-KOHBEHEpHBIE KOMITBIOTEPHI.

9. MaccuBHO-TIapaJUIeIbHbIE KOMITBIOTEPHI C paCTIPEIEIICHHON MaMSITHIO.

10. KnacrepHble cMCTEMBI, ©X 0COOEHHOCTH.

Ilpumepnusle ayoumophvie KOHMPOJIbHBLE PAOOMbBL:
3adaua 1.



T = %y, %y, X, Xy, X, Xg |
Ha yHuBepcanbHOM MHOXKECTBE LAl 20T Ta2 056

H::;lel[:],zl,l }'i',:g|[:]l,l .?f3 |U,4I,I}'{4 ﬂ,8|,|x5|1|,| x.j ||:I,5|:

3aoaua 2.

Haiitu metomom Ditnepa Ha otpeske [0, 1] ¢ marom h=0.2 u ¢ BaBoe mebmum rrarom h=0.1
npuOImKeHHBIE perenns 3aaaun Komm y' = sinx - cosy, y(0)=1.

3adaua 3.

Haiitu oO1miee perenne TMHEHHOTO HEOIHOPOTHOTO YPABHEHUS IIEPBOTO MOPSAKA
y'-ycosx=0.

3aoaua 4.

Pemuts 3anauy Komm 1st ypaBHeHHsI ¢ pa3AesiSOIIMMUCS IepEeMEHHBIMU

yy'(1+ exp(x)) = exp(x), p(0) =1.

3aoaua 5.
Jns yauBepcanbHoro MuHOXkecTBa E = {3anopoxer, Kurynu, Mepcenec, @eppapu }
MPSIMBIM METOJIOM ITOCTPOUTH HEYCTKUE MHOKECTBA!
a) «CKOPOCTHBIE;
0) «cpenHuey;
B) «THXOXOJIHBIC.

ONpCACIINTD HEYETKOE MHOXKECTBO

BreaynutopHas camoctositenibHas paboTa 00y4Jaromuxcst OCYIIECTBISICTCS B BUJIE
U3y4YEHHsI IUTEPATyphl [0 COOTBETCTBYIOLIEMY Pa3ieiy ¢ IpopaboTKOM MaTepuaia, Moucka
JIOTIOJTHUTEIHHON HH(OPMAIINH 10 3aJaHHOH TeMe, MMOATOTOBKH K J1JAO0paTOPHO-TIPAaKTHIECKUM
3aHATHUSM, HOJTOTOBKU MPOEKTOB, BHIIIOJHEHUS UHANBUIYAJIbHBIX 3a/1aHUM (COCTaBlIeHUE
TabuII, Toa00p M Oonucanue caiToB VIHTepHET), BHIOIHEHUS MHINBUAYAIBHBIX TOMAITHUX
3aJlaHui (peIICHHE 3a1a4).

HnousuoyanvHule 3a0anust.

cocraBiieHue Tabnui - no remam «Data mining (MHTEIeKTyalbHbIH aHAIN3 TAaHHBIX —
NAl)», «cApXUTEKTypa COBPEMEHHBIX KOMIIBIOTEPOBY; 10A00p U onucaHue cailtoB HTepHeT —
no teme «CynepkoMnbioTepsl B Poccumy.

JUis  TIOATOTOBKM MPOEKTOB MEXKAY CTYACHTaAMH PACIPEeIIIIOTCs TeMbI 1o Paznery 2
BuvicokonpouzeooumenvHule 8biuUCIUMENbHbIE CUCEMbL U 001ACMU UX NPUMEHEHUS.
O06s3aTenbHO A oucka nHpopmanmu ucnosnszyercs MarepHer. [IpoBoauTtcs myOauuHas
3alIUTa IPOCKTA.

Ilpumepnvle unouudyanvrvle Oomauwinue 3a0aHUA:
3aoaua 1.
Haiitu meTomom Diinepa Ha otpeske [0, 1] ¢ marom h=0.2 nmpubimkeHHOE peleHUe 3a1auu
Ko y' = sinx - cosy, y(0)=1. M300pa3uth npuOIMKEHHOE pellieHHe rpaduuecKu.
3aoaua 2.
Haiitn meromom Pynre-Kyrter Ha otpeske [0, 3] ¢ marom h=0.5 u ¢ marom h=0.25
npubIKeHHoe pemieHue 3anaun Kommu y' = Xzygsin(x + y)3, y(0) = 1.0ueHuTh NOrpenrHocTh 1o

Pynre.
3aoaua 3.
Pemmmts 3amayy Komm ¥/ (1+ exp(x)) = exp(x), ¥(0) =1.
3aoaua 4.
ITycts E = {1, 2, 3, ..., 100} u cooTBeTCTBYET MOHATHIO «BO3pacT». [IpsMbIM MeTO/I0M

MIOCTPOUTH HEYETKHNE MHOXKECTBA
a) «IOXKHIION»;
0) «1opa 3amMmyx»;
B) «IIPU3BIBHUKY,
U TOCTPOUTH AaNMPOKCUMHUPYIOIYI0 (OpMYITy Ui COOTBETCTBYIOUIMX  (DYHKIIMIA
MPUHA]IJICKHOCTH.



[Ipunoxenue 2

7 OIIeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHOM aTTecTAlNM:

Kon NHaukatop JOCTHKEHUS KOMITETEHIIUU OneHouHbIE CPEACTBA
UH/IMKaTopa
OIIK-1: CnocoOeH pemaTth akTyaJlbHbIC 331a4H (PyHIaMEHTAIbHON M MPUKIIATHON MaTEMAaTUKH
OIIK-1.1 Pemaer  nmpodeccuonanbHbie  3amaun ¢ | Teopemuueckue 60npocwl K IK3AMEHY:

obiactu (QyHIAMEHTAILHOW W TPHKIIATHOM
MaTeMaTHKH

12.
13.
14.
15.
16.
17.
18.
19.
20.

«KecTkue» u «MATKHE)» MAaTEMaTHIECKUE MOIECIIH.

Cdepst npumenenust Data Mining. Tunsl 3akoHOMepHOCTEH, onpenensemble Data Mining.
[TocTaHOBKM 33724 M UX OCHOBHBIE MATEMAaTHUECKUE CXEMBI.

Heuerkue MHOXECTBA.

Heliponnsle cern.

['eneTnueckuil aaropuT™ (3BOITIOLIMOHHBIE BHIYHCIICHUS).

ApPXUTEKTYpa COBPEMEHHBIX CYNEPKOMITBIOTEPOB.

Cynepkommnbroteps! B Poccun.

BekTOpHO-KOHBEWEPHBIE KOMIIBIOTEPHI.

MaccuBHo-napaiesbHble KOMIBIOTEPHI C paclpe/1eIeHHON NaMsThIO.

. Knactepnsie cucremsl.
. KOppekTHO M HEKOPPEKTHO MOCTaBIEHHbIE 3a/1aun. [IpuMepsl U3MEHEHHsS] KOPPEKTHOCTH

py peoOpa3oBaHUSX.

[TpsiMble 1 0OpaTHBIE 3a/1a4H.

HexoppekTHbie 3a1aun. 3a1aqu, IPOMEKYTOUHBIE MEKITY KOPPEKTHBIMU U HEKOPPEKTHBIMHU.
KoppekTHOCTh 10 THXOHOBY U MHO>KECTBO KOPPEKTHOCTH.

ObecnieueHne HAICKHOCTH BBIYUCICHUH TPU OTPAHUYCHUH TOYHOCTH UCXOTHBIX JTAHHBIX.
Pemmenue >xectkoit 3a1aun Komm 171 ypaBHEeHU U cCUCTeM ypaBHEHUH IIEPBOTO MOPSAKA.
WHaTepBaibHBIC METOBI pemieHus TudepeHITNaTbHBIX YPAaBHEHHA.

Metoapl n30exarh oUIMOOK MU MpUMEHEeHNH cTanaapTHoi nporpammMbel MATHCAD.
Metoapl n30exaTh OIIMOOK IpU MPUMEHEHUH cTaHaapTHOU mporpammel MAPLE.
CuHTyIISIpHBIE 3a/1a4H.




OIIK-1.2

Brnageer cnocobamu u npuemMamu pelieHUs
UCCIIEIOBATENbCKUX  3aJad B o0jactu
dbyHIaMEHTATBHOM u MPUKIaHOM
MaTeMaTUKU

Hpaxmuuecxue 3a0anus K IK3AMEH):

W ¥
Nel. Heuerkue uncna “1m "<23amanel cienyromyMy TpanenueBUIHBIMA (QYHKIHAME

MPUHAJIEKHOCTH:
JECAM H < THn % = 4 i} BCNM ¥ < 2 MNM ¥ = 8
() x=1, ecnu xe[1,2] 0 H—2, echu x = [2,3]
i R = o lwl =
Hi 1, BCOW % = (2,3) Hitz 1, BonM % = (3, 4)

4 —u, ecnmxeld 4] - 2-025%, ecnd xe[4,8]

¥=%q-%g

HaiitTi HEUETKOE YHUCIIO C UCIOJIb30BAaHUEM MPUHITUIIA 0000IIeHHS 3ae.

Ne2. YpaBHEHHE C pa3IeAIOIMIMMUICS TIEPEMEHHBIMH, UMEIOIIICE JIBA CEMEHCTBA PEIICHUIA.

.-
. s x=(1-ylcosx
Haiitn Bce pemienus ypaBHeHUs Y (-

Ne3. Haiitu ob1ee penieHre TUHEIHOTO HEOTHOPOJAHOTO YpaBHEHHS TIEPBOT0 MOPSAKA
'+ 2xy= xexpl —x° ) sind x)
Ne4.. Haiiti Mmetogom Pynre-KyTtel Ha otpeske [0, 1] ¢ marom h=0.2 npubimKkeHHOE peleHHe

3agayn Komm  y'=sin(x)-cos(y), y(0)=1.
N300pa3uth BeIYMCIEHHOE TPUOIMKEHHOE pelleHre TpaduyecKu.

M’5. PeIHI/ITb 3a,uaqy KOH_H/I JJIA HHHCP’IHOFO HeOI[HOpOI[HOFO ypaBHeHI/I}I HepBoro HOpHI[Ka
2
y-——y=(x+ D% exp(x), y(0) =1
x+1

Ne6. Haiitu ob1iee penieHre TUHEIHOTO HEOTHOPOAHOTO YpaBHEHHS TIEPBOTO MOPSAKA
¥'+ 2xy= xexpl—xVsinf x)

U::'xl,xz,x}x.‘,xj,xﬁ': ..
- ! 3a7aHO HEYETKOE MHOXKECTBO

0,34 . 5

. Jlns HeuSTKOro MHOXKECTBA & :
1) onpenenuTh ero MOITHOCTD; 2) ONPEAETUTh HOCUTENb, SIAPO U BHICOTY.
Ne8. HeiipoH j momy4yms Ha BXOJI CUTHAJ OT YeThIpeX IPYTHX HEHPOHOB YPOBHU BO3OYKIACHHS,
3Ha4YeHus KOTopsIX paBHHI 10, -20, 5, 4 u cooTBeTcTBYIOIIME Beca cBs3eit paBubl 0.8, 0.5, 0.7 u
-0.5 cOOTBETCTBEHHO. BhIuncinTe cUrHall Ha BBIXOJE j-TO HEHpOHA B ciydyae, eclii (pyHKIus
AKTHBALIMM HEHPOHOB €CTh TMIEePOOTHUECKUN TAHTEHC.

Ne7. Ha yHuBepcaibHOM MHOKECTBE
B=lim 00200 |00 x 004,02 0,510 % (0,91, 2,




OIIK-1.3

[Ipumensier byH1aMeHTalbHbIE
MEXIUCHUIIIMHAPHBIC 3HAHUS ISl PEIICHUS
3a/1a4 B MpodeccruoHabHON 1eATeIbHOCTH

3aodanus na pewienue 3a0ay u3 npogheccuonanvHoll odnacmu:

Nel. Pemuts 3a1a4y JIMHEHHOTO MPOTrpaMMHUPOBaHUS IPaUIECKUM METOI0M

3amaual.Ha xonguTepckoit padbpuke A MPOU3BOJACTBA KapaMelu AByX BuioB P1 u P2
UCIIOJNIL3YETCS CaXapHBIH MECOK, TaTOKa U (PPYKTOBOE MIOPE, PeCypChl KOTOPHIX B IJIAHOBBIN
nepuo/ 3ajianbl cieayronmmMu yuciaamu 60 1, 80 T, 44 T coorBeTcTBEeHHO. Pacxoibl ceipbsi HA 1 T
KapaMelld COOTBETCTBYIOIIETO BH/IA, a TAK ke MPUOBLIH (Y.€.) 3aJaHbl B TAOIUILE. ..

HaiiTi nnan npon3BoAcTBa Kapamenu, Ipu KOTOPOM MPUObUTH Oy/1eT MaKCUMaJIbHOM.

3angaua 2. Halitu MakcuMyM 1 MEHUMYM (yHKIHH F(X) py 3a1aHHBIX OTPaHUYCHUSX.

F(x)=10x1 +5x2 2. F(x)=3x1 +5x2 3. F(x)=4x1- 3x2

Ne2. Pemnts 3aauy JIMHEHHOTO MPOrpaMMHUPOBAHUS CUMILIEKC — METOAOM

3anaua: JlJ11 M3roTOBIEHMS TPEX BUIOB IPOIYKLIUU UCIIOJIB3YIOT TPU BUA ChIPbs. 3aachl
CBIPbsI, HOPMBI €T0 Pacxo/ia ¥ MPUOBLIL OT PeAM3aIlMy KaKI0TO IPOYKTa IPUBEACHBI B
tabnuue... HaiiTu ninan npou3BoCcTBa, IPU KOTOPOM JIOCTHTaeTCsl MaKCUMallbHas TPUObLIb.

Ne3. Co3nath ¢ MOMOMIBIO CPEACTB Makera Maple 7eMOHCTpallMOHHBIE MaTepHAIIbl B BUJIC
O6ubaroTeku mpoueayp K ypoky uadopmartuku o teme "Koauposanue 3Byka"

Ne4. Ha crannmsix Al1,A2,A3 ecTb U30BITOK MOPOXKHBIX BaroHoB B kKosmuectBe al=200,
a2=175, a3=225 cOOTBETCTBEHHO: MOTPEOHOCTH MOPOKHUX BaroHoB Ha ctaHnuu Bl, B2, B3,
B4, B5 cootBerctBenHo paBubl B1=100, B2=130, B3=180, B4=190, B5=100. Pacctosaus B
JECATKM  KWUJIOMETPOB MEXAY CTaHUUSMHU TPEACTABICHBl B  MaTpHUIE  COCTOSIHUU

57 4 2 5
=7 1 3 1 10
1368 . CocTtaBuTh MaTeMaTH4ecKyt0 Mojedb ONTHUMAaNbHBIM IUIaH MEPEBO3OK,
IIpU KOTOPOM NpoOer Oy1eT MUHUMAIIbHBIM.




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpomexxyrouHass arrectauus o JucuuiuiMHe «CoOBpEMEHHbIE MPOOJIeMbl MPUKIATHOM
MaTeMaTHKHd M HMH()OPMATHKHM» BKJIIOYAET TEOPETHYECKUE BOIPOCHI, MO3BOJISIOIINE OLEHHUTH
YPOBEHb YCBOEHHUS OOY4YarOUIMMMUCS 3HAHUHM, U NPAKTUYECKUE 3a/laHMs, BBIABISAIOIINE CTENEHb
c(OpPMUPOBAHHOCTH YMEHUH U BIIAJICHUA.

[TpomerkyTouHas arTecTanus 10 JaHHOM JUCLMILIMHE IPOBOJUTCA B (OpME 3K3aMEHA IO
9K3aMEHAIIMOHHBIM OWJIeTaM, KaXIblii M3 KOTOPBIX BKIIIOYAET J[BA TEOPETHUECKUX BOMpPOCa U
OJIHO MPAKTHUYECKOE 3a/1aHuE, KOTOPOE HEOOXOJMMO BBINOIHUTH MUCbMEHHO WM HAa KOMIIBIOTEPE,
B 3aBUCHUMOCTH OT COJEpKaHUS.

YcnoBueM 10mycka 00y4aroIerocs K 3k3aMeHy sBIISeTCSL:

— HQJIAYUE OTYETHOCTH 110 pa3jenaM JUCLUILINHEL,
— TMOArOTOBKA M 3alIUTa Ipe3eHTauuu no Paszgeny 2.

Memoouueckue pexomenoayuu 0158 LOO2OMOBKU K IK3AMEHY

1) TmaTenbHO MPOpPadboTaTh TCOPETUUCCKUI MATEPUAT;

2) mpopaboTaTh Bce KOHTPOJIBHBIC BOIIPOCHI, IIPEIaraéMble K CAMOKOHTPOIIIO;

3) BBIMOJIHUTH BCE JTAOOPATOPHBIC PAOOTHI.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLICHKY «OMAUYHO» — CTYJI€HT JEMOHCTPUPYET BHICOKHM ypOBEHb CPOPMUPOBAHHOCTHU
KOMIIETEHIIUH, TOKa3bIBACT BHICOKUI YPOBEHB 3HAHUH HE TOJIBKO HA YPOBHE BOCIIPOU3BEICHUS U
OOBSICHEHUSI TEOPETHUYECKOW WH(pOpMAMKA, HO ¥ HHTEIUICKTYaIbHbIE HABBIKH BIIAJICHUS
KJACCUYECKMMU W HEKIACCUYECKUMH METOAaMu O0O0paOOTKM JaHHBIX, MaTeMaTHYECKUMHU
nakeramu Mathcad u Maple, HaxoXJCHUS YHUKAJIBHBIX OTBETOB K mpoOiieMaM, CBOOOIHO
BBINOJIHSACT IPAKTUYECKUE 3aJaHHsl, CBOOOIHO ONEpUPYET 3HAHUSMU, YMEHUSMH, IPUMEHSIET UX B
CUTYalUSX MOBBIIIEHHOH CJI0KHOCTH;

— Ha OLIEHKY «XOpouio» — CTYJIEHT IEMOHCTPUPYET CpeAHUN ypoBeHb c(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, MOKAa3bIBACT 3HAHUS HE TOJBKO HAa YPOBHE BOCHPOMU3BEIEHUS U OOBACHEHUS
UH(OPMaIIMY, HO ¥ XOPOIIINe HaBbIKU BIAJICHUS KJIACCUYECKUMH U HEKJIAaCCHYECKUMHU METO/1aMu
00paboTKH JaHHBIX, MaTeMaTHueckiuMu maketamu Mathcad u Maple: ocHOBHbIC 3HaHUS, YMEHUS
OCBOCHBI, HO JIONMYCKAIOTCA HE3HAYUTEIbHbIE OIIMOKM, HETOYHOCTH, 3aTpyJHEHUS NpH
AHAINTUYECKUX ONEpalusiX, IEpeHOce 3HaHUI U YMEHHI Ha HOBbIE, HECTaHAPTHbIE CUTYALINN;

— Ha OLEHKY «)0081emeopumenvhoy — CTYIAEHT JeMOHCTPUPYET MOPOTOBbIM YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI, IOKa3bIBa€T 3HAHUS Ha YpPOBHE BOCHPOU3BEACHUS U
00BsiIcCHeHUs! HH(OPMAIINY, HAaBBIKKM BJIaJICHUS MaTeMaTHUECKUMH MakeTaMu 0O0pabOTKH JaHHBIX
Mathcad u Maple miist perieHus: mpocThIX 3a/ay; MPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHHH,
YMEHUH, HaBBIKOB, UCMBITHIBAET 3HAUUTENIbHbIE 3aTPyIHEHUS MPU ONEPUPOBAHUU 3HAHUSAMHU U
YMEHMSIMU IIPU UX IEPEHOCE HAa HOBBIE CUTYALUU;

— Ha OLEHKY «Hey0081emeopumenbHoy — CTyJIeHT He MOXKET M0Ka3aTh 3HaHUS Ha YPOBHE
BOCIIPOM3BEJCHUS M OOBSCHEHUS HWH(POpMAIMM, HE MOXKET II0Ka3aThb HAaBBIKU BIIAJCHUS
MaTeMaTUYeCKUMH TTakeTaMu 00paboTku nanHbix Mathcad u Maple.



