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l. Leanb 1 321294 IUCHUILIMHBI .

Hean: M3yduTh OCHOBBI M METOABI MATEMAaTHYCCKOTO MOJCIMPOBAHMS Pa3TUIHBIX
OMOJIOTMYECKUX MPOIECCOB U CUCTEM ISl MPAKTUYECKOTO MPUMEHEHHUSI MOJTYyYEHHBIX 3HAHUN U
HaBBIKOB JIJIs1 peIIeHUsI MpodeCcCHOHATBHBIX 3a]1a4.

3amaun:

® U3YYHTh CIEKTP MATeMaTHYECKUX METOJ0B, IMPUMEHIEMBIA JUII MOJEIUPOBAHMS
OMOJIOTUYECKHUX CUCTEM U OMOJOTHYECKHUX MPOIECCOB.

® U3YYHTh CIOCOOBI MaTeMaTH4YecKoW (opMaiu3aliid THUIOBBIX  OHWOJOTHYECKHX
MIPOIIECCOB C MOMOIIBIO anredbpandeckux U audepeHInaTbHBIX YPaBHCHUH U METOI0B
MMUTAIIMOHHOTO MOJICIIUPOBAHNS;

®  U3YYHTh METOJbI TEOPHH BEPOSTHOCTEH M MaTeMaTHUYECKOW CTATUCTUKH, TPUMEHUMBIC
IIpU aHaJIM3€e OMOJOTUYECKUX JaHHBIX

® OCBOUTH METOIBI AHAJIMTHYECKOrO M YHCIEHHOI'O MCCIEIOBAHUI MAaTeMaTHYECKUX
MOJICIICH;

® O03HAaKOMHTHCS C PA3IMYHBIMU THIIOBBIMH MOJEISIMH OHOJOTHYECKHX IIPOILIECCOB M
OMOJIOTUYECKHX CHUCTEM M HAay4duThCA HCCIENOBaTh HMX C TIOMOIIBIO Pa3IUYHbBIX
aHAJUTUYECKUX U YUCIIEHHBIX METOIOB;

® paccMOTpPEeTb OCHOBHBIE HAmpaBlICHUS OHOJOTUHU, HUCHOIB3YIOIINE MaTeMaTUYECKUe
MOJICIIH JUISl UCCIICIOBAaHUN 3aKOHOMEPHOCTEH B OMOJIOTMYECKUX CHCTEMaX.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. VYuyeOnas mucrmmumHa b1.B.JIB.1.3 «MoaeiupoBaHue W TNPOrpaMMHPOBaHHeE
OuomnpoueccoB» OTHOCHUTCS K YacTtd, (OpMHUPYEeMOH y4dyacTHHKaMH 0Opa30BaTeIbHBIX
OTHOIIEHUM.

2.2. Jlnsg w3ydeHHs] NAHHOW Y4eOHOW IUCIUIUIMHBI HEOOXOJMMBI 3HAHUS, YMEHUS U
HaBbIKK, (opMHpyeMble MPEAIIeCTBYIOMMMHE TUCHUIUIMHAMU: «Matematukay, «Dusnukay,
«Unpopmarukay, «Ikonorus», «MHOCTpaHHBIN s3bIK», «MHpOpMaTnKa W WHPOPMALMOHHO-
KOMMYHUKAI[MOHHBIE TEXHOJIOTUH.

2.3. TlepeveHb MOCISAYIONINX YICOHBIX TUCIUIUINH, JJISI KOTOPBIX HEOOXOJWMBI 3HAHUS,
YMEHHsI M HaBBIKH, GOpMUpYEeMbIe JaHHOW y4eOHOW aucuumiuHON: «['€HOMHBIE U
MMOCTT€HOMHBIE TEXHOJIOTUNY, «AKTyaJIbHbIE BOITPOCHI TEHETUKNY, BbIoJHEeHHE BKP.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JMCHUIIJIMHBI

IIporiecc OCBOEHHS AUCHUIUIMHBI HampaBieH Ha (OpPMUPOBAHHE KOMIIETEHIMHA B
coorBerctBu ¢ ®I'OC BO um OIl BO mo nanmHomy HampasieHuro moxarotoBku 06.03.01
«buonorusy, npopmis «PuU3NKO-XUMHUECKasi OMOTIOTHSI U OUOTEXHOIOTUS»:

[IK-1: CnocolGeH OCYIIECTBIATh HAYyYHO-UCCIIEAOBATEIBCKYIO JICSITEIBHOCTh 10
peueHno (yHJaMEHTAIbHBIX U MPUKIATHBIX 337a4 B 00J1aCTH (PU3UKO-XUMHUUECKOM O1osIoruuy,
OMOTeXHONIOTHH, ONOMH(DOPMATHKY M CMEKHBIX JTUCIIUILIHH
[TK-2: CriocobeH UCcnob30BaTh COBPEMEHHbBIE METO/IbI U SKCIIIIyaTUPOBATh NPOQECCHOHATBHOE
000pyI0BaHUE JUTSI BBITIOTHEHUS SKCTIEPUMEHTAIILHBIX UCCIIEI0OBAaHUH B 001aCTH (PU3HKO-
XUMHUYECKON OMOJIOTUH, OMOTEXHOJIOTHH, ONOMH(DOPMATHKHN U CMEKHBIX TUCIUIUIMH; a TAKKe
ornpezeneHus: OMOJIOrHuecKoi 6€30MacHOCTH MPOAYKIIMY OMOTEXHOIOTUYECKUX U
OMOMETMITMHCKHX MPOU3BOCTB KOHTPOJIS OKPYKAIOIIEH cpeJibl U 3KOJIOrMYECKOTrO
MOHHTOPHHTA



Hepeqenb IJIAHHPYEMBIX PE3YyJbTAaTOB Oﬁy‘lEHI/IH o AMCHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTHKCHUSA KOMIIeTeH il

KoMmnerenuus HNuauxaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIU

TIK-1 WK TIK-1.1 3HaTh: JIUTEPATypy MO TEMe, BIaJICTh
CnocobeH OCyIIeCTBIATh | 3HACT MEPCIICKTUBEI HaBMBKaMH, aHAIIN3a UH()OPMALIMH CETH
Hay4HO- MEKIUCITHITHHAPHBIX «UHTEPHET» JJIsl IOUCKA U OCBOCHHUS HOBBIX
YICCIIEI0BATEIBCKYIO HCCIIeI0BAHHI, OCHOBHBIe | METONOB aHATN3a JAHHBIX U HH(OPMAIHOHHBIX
JESITEIIbHOCTD 10 | TTOHSATHS, UJICH, TCXHOJIOTHH.

YMeTh: BLI6PIpaTL OIITUMAJIBHBIC METOJbI 1
PEIICHUIO JIOCTHDKCHHS 1

TIPOTPaMMBI VIS pEIICHUS 3a1ad B 00J1acTH
(byHnameHTaNbHBIX 1 | COBPCMCHHBIC aHajan3a OMOJOTHIECKON HH(POPMAITUHN TI0
HIPUKITaTHBIX 3anatd B HanpaBJIeHI/I}I Pa3BUTHA Pa3HbIM pa3aciaM OMOJIOrHYECKUX JUCHUILINH.
obnactu (husuKo- | PU3MKO-XHUMHUYECKON BrameTs: METOIaMHU IMOCTPOEHHE CIIOMKHBIX
XAMHYECKOH  OMOJIOTHH, | OMOJIOTHH, AJITOPUTMOB, IIPUHIIAI HHUCXO/IAIIET0
6I/IOTCXHOHOFI/II/I, 6I/IOTCXHOHOFI/H/I, aporpaMMHpOBaHuA I aHaJIM3a CJIOKHBIX
O6nonHMOpMaTUKH u | OnouHdopmMaTUKu U OMOJIOrUYECKHUX MOJIEIeH 1 GHOCHTEM.

CMCKHbIX JUCHUIIIINH

CMEXHBIX TUCIUILINH,
OCHOBHEIE
METOHO0JIOTHYECCKHUE
MOIXObI U METOIBI
pelIeHus 3a1a4 1mo
TEeMaTHKe HAyYHBIX

HCCIICIOBAHU I
HJIK TIK-1.2 3HaTh: KJIACCU(UKALIUIO aJITOPUTMOB, OCHOBHBIE
VYMeeT ucrnojib30BaTh B THUIIbI AJITOPUTMOB, CUHTAKCHC 0a30BbIX
npohecCHOHATLHOM AJITOPUTMOB B SA3BIKaX MMPOIPaMMUPOBAHUS,
NeSTebHOCTH] MPOIICTYPHI U cpyHKuI/gI B SI3bIKAX
IIporpamMmmmu
COBPEMEHHBIE porpa poBanus, 0a30BbIc PYHKIIUU
00pa0OTKHU M BU3yaJIU3alUN CTATUCTUUCCKUX
IIPEICTaBICHUS O
JIAHHBIX U PE3yJIbTATOB MOJICITUPOBAHMSI.
Mporeccax

JKU3HEACATSIbHOCTH Ha
BCEX YPOBHSAX
OpraHu3aIu
OMOJOTHYSCKUX CHCTEM,
MPaBUJIILHO CTaBUTh
3aJa41 UCCICIOBAHMS,
000CHOBBIBATH
aKTyaJbHOCTh, HOBU3HY,
TEOPETHYECKYIO U
MPaKTUYECKYIO
3HAYUMOCTb
HCCIIeI0BaHMs, BEIOUPATh
Y IPUMEHSTH
KJIACCHYECKHE U
COBPEMEHHBIE METO/IBI,
MIPOTHO3UPOBATH
MEePCIEKTUBBI
NaTLHENIITNX
HCCIICIOBaHU N

YMeTh: aHaIM3UPOBATH BXO/IHBIC U BHIXO/IHbIC
JaHHBIE Pa3pabaTHIBAEMOT0 aITOPUTMA,
MPOU3BOJIUTH OTIAJKY U TECTHPOBAHHE
pa3paboTaHHBIX AJITOPUTMOB OMUCHIBAEMBIX
OMOJIOrNYECKMX MOJICTICH 1 CHCTEM,
00pabaThIBaTh ¥ BU3yaJIH3UPOBATH
CTATUCTUYECKHUE TAaHHBIC U PE3yJIbTATHI
MOJICJTUPOBAHUS C TIOMOLIBIO 0a30BBIX CPE/ICTB
S3BIKOB IPOTPAMMUPOBAHUSL.

BraieTs: HaBbIKAME aHAITH3a CJIOKHBIX JaHHBIX
B Pa3iIMYHBIX OTPACISAX OUOIIOTHU U
OononH(OpMaTHKH.




HJIK TIK-1.3

Bnaneer morukoii u
TEPMHUHOJIOTHYECKUM
anmnapaToM Hay4dHOTO
HCCIIeI0BaHMS, IPUEMaMHU
Opranu3zaium paboThl 1Mo
cOopy, aHau3y,
MPOBEJICHUIO HAYIHBIX
HCCIICIOBAHUI OMOCUCTEM
C UCIOJIb30BaHUEM
COOTBETCTBYOIINX
METO/IOB, MPUKIIATHOTO
I10O u 6a3 maHHBIX

3HaTh: KJIacCU(UKALNIO OCHOBHBIX TUIIOB
MaTEeMaTHYECKUX MOJIEIeH OMOIOTHIECKIX
CUCTEM U OMOJIOTHYECKHUX MPOIECCOB U
METO/IOB aHaJIn3a OMOJOTUYECKUX JaHHBIX
YMeTb: OCYyIIECTBIIATh HHTEPIIPETALIUIO
pe3yabTaTOB MAaTEMATUUYECKOTO
MOJICJINPOBAHUS U MAaTEMATUYECKUX
pacyeToB.

Biagers: MeTogamu aHann3a KOMILIEKCHBIX
OMOJIOTUYECKHX JAHHBIX C UCTIOJIh30BAHUEM
Pa3JINYHBIX BBIYMCIUTEIBHBIX METOJ0B

I1K-2

CnocoOeH UCI0JIb30BaTh
COBPEMEHHBIC METOJIbI U
IKCIUTYaTUPOBATh
npodeccuoHaIbHOE
0o0opyI0oBaHuUE TSI
BBITTOJTHEHHS
9KCIIEPUMEHTAIIbHBIX
MCCJICI0OBaHMI B 001aCTH
(U3HKO-XMMHYECKOM
OuoJioruu,
OHMOTEXHOJIOTHH,
OMOMH(OPMATUKH U
CMEXXHBIX JUCHHUILINH; a
TaK)Ke ONpPeICTICHUS
OMOJIOrHYeCKOi
0€30MacHOCTH MPOAYKIIUU
OMOTEXHOJIOTUYECKUX U
OMOMEUITMHCKHX
MIPOU3BOJICTB KOHTPOIIS
OKPYKaIOIIEH CpeIbl U
AKOJIOTUYECKOTO
MOHHUTOPHHTA

HJIK TIK-2.1

3HaeT npaBwia u
IPUHLIMIIBI paOOTHI
pUOOPOB U
000opyI0BaHus,
byHIaMeHTaIbHBIE U
MIPHUKJTATHBIC ACTICKTHI
(bU3UKO-XMMHYECKHUX,
OMOXUMHYCCKUX,
MOJIEKYJISIPHO-
TCHETUYCCKUX,
UMMYHOJIOTHYECKHUX,
OMOTEXHOJIOTHYECKUX,
OMOWHKEHEPHBIX,
OMOMH(POPMALIMOHHBIX
METOJIOB HCCIIEAOBAHUS
JKUBBIX CUCTEM, KOHTPOJIS
KauecTBa ChIPbs,
MIPOYKIIHH, TTPOIIECCOB
OMOTEXHOJIOTHYECKUX H

3HaTh: OCHOBHBIC MATEMATHUYCCKHUE ITOHSTHS
¥ METOJIbl, IPUMEHHUMBIC JIJIS1 aHATM3a
OMOJIOTMYKH CUCTEM M OMOJIOTHYECKHUX
JIAHHBIX.

YMeTh: aieKBaTHO BbIOpATh
MaTeMaTU4YSCKUI METOI ISl OIIUCAHMS
OMOJIOTUYECKOMN CUCTEMBI U
OMOJIOTMYECKOT0 MpoIiecca.

Brnagetb: OCHOBHBIMU TIPUHIIUTIAMHU
(hopmaM3aIny CI0KHBIX OHOJIOTHYECKUX
CHUCTEM B BHJIC MATEMAaTHUYCCKUX MOJICIICH

OMOMEINITMHCKUAX

IIPOU3BOJICTB

HJIK TIK-2.2 3HaTh: 11eJ1b, OCHOBHBIE 3a7[a4i U 00JIaCTH
VYMeeT ucnonp30BarTh B NpUMEHEHHs MaTeMaTHUKHA METO/I0B B
npodeccuoHanbHOM paMKax HarpaBJeHMsI TOATOTOBKH.
JESATEIIBHOCTH YMeTs: hopMaIn30BaTh UCCIEAYEMYIO
COBPEMEHHBIE OMOJIOTrMYECKYIO CUCTEMY U OMOJIOTMUECKU
JKCIEPUMEHTAJIbHBIE Ipoliecc B BUJIe MATeMaTHYECKOW MOJIENH,

METO/IbI aHAIH3a
OMOJIOTUYECKH aKTHBHBIX
BEIIECTB, CTPYKTYPHI U
(byHKIMN OHOTIONIUMEPOB,
KYJIbTUBHPOBAHUS H
OIICHKHU COCTOSTHHS KMBBIX
00BEKTOB, T€HETUUECKOTO
KOHCTPYHPOBAHUS,
CO3/IaHHSI MOJICKYJISIPHO-
Ouoyioruueckux 0as

KCIIOIB30BaTh OMOJIOTHYECKUE TAHHBIC TSI
MIPOBEPKHU U TECTUPOBAHUS MAaTEMATHUKH
MOJIETIEN.

Brnagets: MeTonaMu aHanuza u
Hccae0BaHus pa3paboTaHHBIX
MaTeMaTUYECKUX MOJENEH 11 OMUCaHus
Pa3IMYIHBIX OMOJIOTHYECKUX IIpoIECCOB U
OMOCHUCTEM.




JIAHHBIX; METOAbI 1
MOPSITOK KOHTPOJIS
KadecTBa MPOTYKIIMH
OMOTEXHOJIOTUYCCKHUX H
OMOMEIUIIMHCKAX
MIPOU3BO/ICTB,
OKPY’KAOIIEH Cpebl U
AKOJIOTMYECKOI0
MOHHUTOPHUHTA, METOIbI
MaTeMaTH4YeCKOMH
00pabOTKH AIMITUPUIECKUX
pe3yIbTaTOB

HJIK TIK-2.3

Bnaneer HaBeIKaMu
po¢eCCHOHAIIBHOTO
MBIIUICHHS, TPOBEICHUS
HAyYHBIX UCCIIEIOBAHUIA,
UCIIBITaHu#, 0TOOpa Mpoo,
MTOJIEBBIX U JIA0OPATOPHBIX
aHaJIN30B, UCIIOJb30BAHMS
COBPEMEHHOTO
000pyI0OBaHUS JJIs
HCCIIEN0BaHUS
MaKpOMOJICKYJI, aHaTN3a
JKMBBIX CHCTEM,
MOJICKYJISIPHO-
OMOJOrMYECKUX JaHHBIX,
CO3/IaHUS
OMOMH)KEHEPHBIX
00BEKTOB, OIIPEIEICHHUS
OMOI0rHYeCKO
0e30macHOCTH
OMOTEXHOJIOTHYCCKON 1
OMOMEINITMHCKON

MPOTYKIIUH

3HaTh: 0OCOOCHHOCTH U OCHOBHBIC CBOWCTBA
OMOJIOTUYECKHUX CHUCTEM, OIHCHIBAEMBIX C
TIOMOIIBI0 MAaTEMaTHYECKUX METO/IOB
YMeTh: BHIOUpATh aeKBaTHBIC METO/IBI JIJIs
aHaM3a OMOJIOTHYECKUX JaHHBIX.
BJIaI[eTI)I HaBbIKaMHM COBCPUICHCTBOBAHUA
CBOUX MPO(ECCHOHAIBHBIX KAUYeCTB B
00J1aCTH TOCTPOEHHUSI MATEMATUUECKUX
MOJIeIIeH U aHATM3a OMOJIOTUYECKUX
JaHHBIX.




IV. COILEPXAHHUE U CTPYKTYPA JUCIIUIIJINHBI

Oobem AUCHHUIIIMHBI COCTABJIACT 2 3a4YeTHBIX CAUHHUIIBI, 72 gyacos.
N3 aux PEAIM3YETCA C UCITIOJIB30BAHUEM SJICKTPOHHOI'O O6y‘IeHI/I$I 1 JUCTaHIIMOHHBIX O6pa3OBaTeHBHHX TEXHOJIOTHH 28 Jacos.

®opMa NIPOMEKYTOUYHOM aTTECTAIUNU . 3a4ET.

4.1 CopeprxaHue TUCHHUILINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM, C YKa3aHHeM BH/A0B YUYeOHbIX 3aHSITHIl M OTBEIEHHOI0 HA HUX
KOJIMYeCTBA aKA/IeMHYECKUX YAaCOB

Ne Paznen nucouminHbl/ TEMA g Buner yueGHOI paboThI, ®opMa TeKylIero
n/H $ | BKIIOYAs CAMOCTOSTE/IBHYIO PabOTy 00yJarOmUXCsl , | KOHTPOJISI
= E MPAKTUYECKYIO MTOJATOTOBKY U TPYI0EMKOCTh ycneBaemMocTu/
2 2 (B yacax) dopma
o g IPOMEKYTOUHOI
- KonTakTHas pabora mpernoaaBaTes ¢ =
= 2 aTrrecranuu
=3 o0y4armuMucs =
@ 2w ) (mo cemecTpam)
=) 8, 2 =
9 2 ]S
ol =S g5
5 Z 2 £ | Jlekuus | Cemunap/ Koucynbranus R
< = = = IpakTHyeckoe, S 8
8 Q fs” o J1aGopaTopHoe 8 =
R a 3aHsiTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. MeToapl TUHEHHON anreOpbI B 8 9 2 2 5 5 1 Ormpoc
OMOJIOTUYECKHX UCCIICIOBAHMSIX. KCP
2 Tema 2. [TonsiTue pyHK1MSI, MaTEMaTUYECKHE Ormpoc
METOJIbI UCCIIEA0BAHUM QYHKIIUN U MX 8 4 4 4 1 KCP
MIPUMEHEHHUS JUTSI OTTUCAHHS OMOJIOTHYECKUX
CHCTEM.
3 Tema 3. ludpepennmanbupie ypaBHEHHS 1 Ormpoc
CHCTEMbI YPABHEHUH, OTIUCAHHE CIIOKHBIX s | 10 5 5 5 5 1 KCP
OHMOJIOTHYECKUX CHUCTEM B BHUIE
JuQdepeHIMaIbHbIX YPaBHEHUH.
4 Tema 4. Uncnennpie MeTOIpI MHTETpUpoBanus | 8 | 12 4 4 4 2 2




nudepeHIaTbHBIX YPaBHEHUMN.
5 Tema S. Teopust BEpOATHOCTEN U €€ Ormpoc
IpUMEHEHUE JUIS HCCIIEI0BAHMUS 8 8 2 2 2 2 KCP
OMOJIOTMYECKUX CUCTEM.
6 Tema 6. MeToasl MaTeMaTHYECKOM Ompoc
craTucTukd. OCHOBBI TECTUPOBAHHUSI 8| 6 5 9 ) 5 KCP
CTATUCTUYECKUX TUIIOTE3 IPU UCCIETOBAHUHI
OMOJIOTUYECKHX JaHHBIX.
7 Tema 7. MeToasl TEOpUH CITyYalHbBIX 0
MIPOIIECCOB JIJIsl OMTMCAHUsI OMOJIOTUUECKUX 8 5 2 2 - 1 I?ggc
CUCTEM.
8 Tema 8. UMutanrionHoe KOMITBIOTEPHOE 8 5 9 5 i 1 Ormpoc
MOJICJIMPOBAHNE B OMOJIOTHH. KCP
9 Tema 9. [Ipocreiiniie MaTeMaTuueCKUE MOJIETH
OMOJOTMYECKHX MPOIECCOB, OMUCHIBAEMbIE 8 6 2 2 i 2 Ormpoc
cucreMamu JuQQepeHraIbHbIMA KCP
YPaBHEHUSIMU C HECKOJIbKMMU NEPEMEHHBIMH.
10 | Tema 10. IIpumepsl MaTEMaTUUECKNUX MOJEIIEN Omboc
B T'€HETHKE, BOIIOIMOHHON OMOJIOTHH, 8 5 2 2 - 1 KgP
OMOXMMUH, SKOJIOTHH.
4.2 Tl;ian BHeayTMTOPHOM CaAMOCTOSAITEJLHOI PadoThl 00YYAIOIMXCSI 10 TUCHHUIJINHE
CaMocCTOsITeNIbHAS pab0Ta 00YYarOIIMXCS Y4eOHO-METOIUIECKOE
OrneHoyHoe obecneueHue
Cemectp | Hazpanue pasznena, TeMbl . Cpoxu  |TpynoemkocTtb .
BI/I)Z[ CaMOCTOATECIIbHON pa6OTbl CpeACTBO CaMOCTOATCIIbHOU
BBITIOJIHEHUS (gac.)
paboThI
Tema 1. MeToasl 1. Pa36op TeMbl JICKITUHN ¥ PAKTHIECKOTO 3aHSITHS. TIuchpMEeHHas Pasnen 5 a-r
8 JTUHEHHOU anreOpsl B 2. [ToaroroBka 1mo KOHTPOJIBLHBIM BOIPOCAM. 1 1 pabota
OMOJIOTHUECKHIX 3. Pemienne nomManiHux 3aaHue Mo TeMe CUCTEMBbI Jlokman
WCCIIETOBAHUSX. JIMHEWHBIX U HEJIMHENWHBIX YPABHEHUN. KCP




OMOJIOTMYECKUX CUCTEM.

CamocrosTenpHas padoTa 00yJaromumxcs VY4ebHo-MeToANYECKOE
OrneHo4HOE obecrieueHne
Cemectp | HasBanwue pasaena, TeMbl . Cpoxu  |TpynoemKocTh .
Buj camocTosTensHON paboThI BRITONHHIS (uac.) CpPE/CTBO CaMOCTOSTETBHOM
paboThI
Tema 2. Iloustue 1. Pa30op TeMBbI JIEKIIUU ¥ TPAKTHYECKOTO 3aHSTHS. IIucemennas -« -
byHKIHS, 2. [ToaroroBka 1o KOHTPOJIbHBIM BOIIPOCAM. pabora
MaTeMaTHUYeCKUe 3. Pemenne momaiiHmux 3ajaHue 1Mo TeME CUCTEMbI KCP
8 METOIbI UCCIEOBAHU [TMHEUHBIX U HEJIMHEMHBIX YPaBHEHUM. 5 1
GyHKIMA 1 X
MPUMEHEHUS IS
OIMMCaHUS
OMOJIOTUYECKUX CHCTEM.
Tema 3. 1. Pa30op TeMbI JIEKIIMK ¥ MTPAKTHUECKOTO 3aHSTHS. TlucbMennas -« -
Huddepennmansapie (2. II0AroToBKa 110 KOHTPOJIBHBIM BOIIPOCAM. pabora
ypaBHEHUS U cucTeMbl |3. PEIICHUE TOMAITHKUX 3a/IaHKE 110 TEME CHCTEMbI KCP
ypaBHEHHUH, ONMCaHKe |[JIMHEHHBIX M HEJIMHEHHBIX YPABHEHHH.
8 CJI0’KHBIX 4 1
OMOJIOTMUECKUX CHCTEM
B BUJIE
nuddepeHIanIbHbBIX
YpaBHEHUMU.
Tema 4. Uncnenusie |1. Pa30op Tembl IeKIMK ¥ MPaAKTUIECKOTO 3aHATHSL. TTucbMenHas -« -
METO/IBI 2. IloaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM. pabora
8 WHTETPUPOBAHUS 3. Pemienre fomaiiHux 3ajiaHye Mo TeEME CUCTEMBbI 5 2 KCP
nidGepeHMabHbIX  |[JTMHCHHBIX M HEJTMHEHHBIX YPaBHEHHH.
YpPaBHEHU.
Tema 5. Teopus 1. Pa36op TeMblI JIEKIIUK ¥ TPAKTUYECKOTO 3aHSTHSI. ITuceMennas -« -
BeposiTHOCTel U ee 2. IIoAroTOBKA 110 KOHTPOJIBHBIM BOIIPOCAM. pabota
8 MPUMEHCHHE JIJIS 3. Pemenne momMantaux 3ajJgaHue 10 TEME CHCTEMEBI 6 2 KCP
HUCCIEI0BAHUS JINHEMHBIX U HEJIMHENHBIX YPABHEHHUM.




CamocrosTenpHas padoTa 00yJaromumxcs

Y4eOHO-METOINIECKOE

Cemectp | Hazpanue pasznena, TeMbl . Cpoxku  |TpymoeMKOCTh Ouerosroe obecnevenne .
Bug camocTosiTensHOR paboThI CpEenCTBO CaMOCTOSITETTHHOM
BBITIOTHEHUS (uac.)
paboThI
Tema 6. MeTobl 1. Pa36op TeMbl JJEKIUK U TPAKTUYECKOTO 3aHSITHSI. -« -
MaTEeMAaTHUYECKOU 2. [ToaroroBka 1o KOHTPOJIbHBIM BOIIPOCAM.
cratuctuku. OcHoBbl |3. Perienue noMamHux 3ajaHue o TeMe CUCTEMBbI
TECTUPOBAHUSA JIMHEWHBIX U HEJIMHEHUHBIX YPABHEHUHN. [IuchMeHHAS
8 CTATUCTUYECKUX 8 2 pabora
TUIIOTE3 PU KCP
HCCIIEI0BAHUU
OMOJIOrN4YECKUX
JTAHHBIX.
Tema 7. Metoasl 1. Pa300op TeMbl JICKIIMU 1 TPAKTUYECKOTO 3aHSTHS. -« -
TCOpHUH cﬂyqaf/'[HHX 2. HOL{FOTOBKa 10 KOHTPOJIbHBIM BOIIPOCAaM. ITuceMenHas
8 MPOLIECCOB ISt 3. Pemienne noMamHmux 3aaHue 1Mo TeMe CUCTEMBI 9 1 pabora
OIHMCAHUS JINHEVHBIX U HEJIMHENHBIX YPABHEHUN. KCP
OMOJIOTUYECKUX CUCTEM.
Tema 8. ImurtannonHoe|1. Pa30op TeMbl JEKIUK U IPAKTUYECKOTO 3aHSTHUS. TTucbMeHHas -« -
8 KOMITBIOTEPHOE 2. [ToarotoBka 1mo KOHTPOJIbHBIM BOIIPOCAM. 10 1 paboTa
MozenupoBanue B |3. PellieHne qoManiHux 3a1aHie 1Mo TeMe CHCTEMbI Joknan
OMOJIOTHH. JIMHEWHBIX U HEJIMHENWHBIX YPABHEHUHN. KCP
Tema 9. IIpocreiimue |1. Pazdop TeMbl IEKIMK M IPAKTHYECKOTO 3aHATHS. -« -
MaTeMaTUYECKUE 2. IloaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM.
MoJienu ouonornueckux |3. Pelienne qomanHux 3a1aHue o TeMe CUCTEMBI
IIPOIIECCOB, JUHENHBIX U HETMHEWHBIX YPAaBHEHUH. [MucbMeHHas
8 OIMCHIBAEMBIE 4. IloAroToBKa K yCTHOMY JOKJIaJTy. 11 9 pabora
CHCTEMAMU Joknan
mudhepeHIaTEHBIMUA KCP
YPaBHECHUSIMHU C
HECKOJIbKUMU
TIEPEMEHHBIMH.
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CamocrosTenpHas padoTa 00yJaromumxcs VY4ebHo-MeToANYECKOE
OnenouHoe o0ecrieyeHue
Cemectp | Ha3Banue paszaena, TemMbl . Cpoku | TpymoemkocTh .
Bun camocTosTensHOM paboTh CpeaCTBO CaMOCTOSATEITbHON
BBITIOJTHEHUS (uac.)
paboThI
Tema 10. [Tpumepsr  |1. Pa30op TeMbl TeKIMHU U IPAKTHYECKOTO 3AHATHS. -« -
MATEMATHUYCCKUX 2. HOI[I‘OTOBKa 110 KOHTpOHBHHM BOHpOCElM. HI/ICLMGHHaSI
3 Mojelell B reHetuke, (3. PelleHne 1o0MalHuX 3a1aHue 110 TEME CUCTEMBI 13 1 pabora
ABOJIIOLIMOHHOMN JIMHEWHBIX U HEJIMHEHUHBIX YPABHEHUHN. Jlokna
6I/IOHOFI/II/I, 6I/IOXI/IMI/II/I, 4. TloaroroBka K yCTHOMY JOKJIay. KCP
JKOJIOTUMU.

OO0t 00beM CaMOCTOSTEIIBHONW PabOTHI MO qUCIUILINHE (dac) — 14

N3 HuX 00beM camMOCTOSTENbHON pPabOThI

C UCIOJB30BAaHUEM DIIEKTPOHHOI'O OOY4YEeHUS H

JUCTaHIIMOHHBIX 06pa3OBaTeJ'IBHBIX TexHonoruii 14 gacos.
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4.3 ConepixaHue y4ueOHOTro MaTepuaa

Tema 1. Metoabl JuHelHOH anredOpbl B OHOTOTMYECKMX HCCIeI0BaHHUAX. J[aHHAs
TeMa IpeAHa3HadeHa Juid OOyYeHHUs CTYACHTOB HaBBbIKAM pELICHHUS CHUCTEM JIMHEHHBIX HU
HEJIMHEHHBbIX YPAaBHEHUM AHAJIMTUYECKMMHU M YUCICHHBIMM Merozamu. PaccmarpuBaercs Ttema
BEKTOPOB B MHOTOMEPHOM IIPOCTPAHCTBE.

Tema 2. Ilousitue pyHKIHSA, MATEMATHYECKHE METOAbI UCCIAeA0BAHMNA PyHKIUI U
UX NPUMEHEHHUs JJs ONMUCAHUS OHOJIOrMYeCKHX cucTeM. BBoaurtcs moHsTHE (YHKUUU U
GbyHKIIMOHAIbHAs 3aBHUCUMOCTh. PaccMaTpuBaroTCsi MpHUMEphl 3JIEMEHTApHBIX (QYHKIMH, HX
KOMOMHAIM Ui ONKMCaHUs ~ OMOJIOTMYECKMX  TporeccoB.  M3ydarorcs — METOJbI
i depeHIaTBEHOT0 U HHTETPAIIbHOTO MCUMCIICHUS TSl UCCeI0OBaHUS (DYHKITHIA.

Tema 3. [AuddepeHuunajbHbie ypaBHEHUSI U CHCTeMbl YPaBHEHUil, ONMHUCAHHE
CJIO0KHBIX  OMOJIOTHYecKMX cucTeM B Buae AuddepeHUMANbHBIX YpPaBHEHHMH.
PaccmaTpuBaroTcst nuHelHble, HenuHeiiHble MudpdepeHIanbHble YpaBHEHUS U CHUCTEMbI
muddepeHnanbHbpIX  ypaBHeHHH. (OCBaMBaIOTCS METOAbl AHAIUTHYECKOTO W YHCICHHOTO
uHTErpupoBanus quddepeHInanbHbIX ypaBHEHUH. PaccMaTpuBaroTCs pa3iuyHble KJIAcChl 3a1a4
10 COCTaBJICHUIO MU (HEPCHIIMATBLHBIX YPABHEHUH JIJIsl OMTUCAHKS OMOJIOTHYSCKUX CHCTEM.

Tema 4. UncieHHble MeTOAbI HHTETPUPOBaHus AU PepeHIHAIBHBIX YPaBHeHMIi. B
paMKax TEMbl paCCMaTPUBAETCS METOJ Diiepa U METOA DUJIepa ¢ MEPecYeToOM Ul YUCIEHHOTO
UHTETpUpOBaHUs MU epeHIINaTbHBIX YPAaBHEHUH U cUCcTeM U (depeHIHaTbHBIX YPaBHEHHN.
PaccmaTtpuBaercs anroputM peanuszallid METOJA C IOMOILBIO SI3BIKOB INPOTrpaMMHMPOBaHUS
BBICOKOTO YpOBHA. [3ydaercss BOINpPOC O TOYHOCTH YMCICHHBIX METOAOB Ul PEUICHUS
pa3IMYHBIX NIPAKTUYECKUX 3a/1a4 B 00J1aCTH aHaIM3a OMOJIOIMYECKUX CHCTEM.

Tema 5. Teopusi BeposiTHOCTEd M ee MNpPUMEHEHHE IS MCCJIAETOBAHUSA
OmoJioruvyeckux cucreM. PaccMmarpuBaroTCs OCHOBHBIC TOHSITHS TEOPUHM BEPOSITHOCTEM.
PazOuparoTcsi pa3nuuHble 33/J]a4d HA OCHOBHBIE TEOPEMBbI TEOPHH BepOsSTHOCTEW. BBomutcs
IMOHATHUA 3aKOHa PACHpCACICHUA cnyqaﬁHHx YUCCII. I/IByHaIOTCSI OCHOBHBI€C 3aKOHBI
pacnpezieNieHus ClIy4aiiHbIX BEJTMYHUH B OMOJIOTHH.

Tema 6. Meroabl MaTeMaTH4ecKOl CcTAaTHCTKH. (OCHOBBI TeCTHPOBAHHA
CTATUCTHYECKUX TUIOTe3 NMPH HMCCIel0BAHUM OMOJIOTHYEeCKUX JaHHBIX. Bonutcs nonsrtue
3a/1a4i, CBA3aHHOM C MPOBEPKOM CTATUCTUYECKUX runore3. Paccmarpusaercs psa NpoCTEMIIMX
3aJa4d, CBA3aHHBIX C HpOBepKOfI U TCCTHUPOBAHUC CTATHYCCKUX THUIIOTEC3. I/I3yqa10Tcs[
aHAJIUTMYECKUE YMCIIEHHble MeTonbl (OyTcpen aHanmu3) Ui TECTUPOBAHMS CTATUCTHUYECKHX
THUIIOTE3.

Tema 7. MeToabl TEOPHUHU CJIy‘IZlﬁHbIX ImpoueccoB 1Jist onmvucaHus OHMOJIOrMYeCKHX
cucreM. B manHoe Teme paccMaTpruBarOTCsA OCHOBAHUC IMOHATHA TCOPHUU CJ'Iy‘lEIfIHbIX IMponeccoB.
HpI/IBOILHTCSI nNpueMbl 3aja4, CBA3AHHBIX C HMCCICIOBAHUCM OMOJIOTHUYECKUX CHCTEM U
OMOJIOTHYECKUX mponeccoB METOAaMH TCOpHUU CJ'Iy‘-IElﬁHLIX IMponeccoB

Tema 8. MHmuTanmoHHOe KOMNBIOTEPHOe MOJeJMPOBaHMEe B  OHMOJIOTHH.
PaccmaTpuBaroTCsi OCHOBHBIE MOAXOAbl MMHUTALIMOHHOTO MoOJeIUpoBaHus. M3ywaercs crektp
OMOJIOTMYECKHX 33/1a4 PelIaeMbIX METOJAOM UMUTAIIHOHHOTO MOJICTUPOBAHHUS.

Tema 9. Ilpocreiimme MaTemMaTHyecKHMe MOJeIH OHMOJIOTHYECKHX MPOILECCOB,
onmuchiBaemMble cucTeMaMM AM(pPepeHUUATbLHBIME  YPABHEHUSIMM C HECKOJIbKMMH
nepeMeHHbIMHU. B paMkax TeMbl paccMaTpUBAIOTCS pa3jIMuYHbIE MPOCTEHIINE OMOIOTHYECKHe
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CUCTEMBI M MoOJenu (MOJENM JUHAMHUKU MOMYJSALMNA, MOJENHM SIUAEMHUYECKUX IPOLIECCOB,
MOJIeJIM MeTa0oJIM3Ma U PETYNIALHUU SKCIIPECCHH T'€HOB), OMUCHIBAEMbIE CUCTEMAaMU YpaBHEHUN
IIEPBOIO MOPAJIKA, PA3PELIEHHBIMU OTHOCUTEIBHO ITPOU3BOIHOM.

Tema 109. Ilpumepsl MaTeMaTH4YeCKHX MoJejiell B TIeHeTHKe, IBOJIOLUOHHOMH

omoJIorum,

OMOXHUMMHH,

IKO0JI0I'MH.

P aCCMAaTpUBACTCA

CIIEKTp

CJIOXKHBIX

MoJeael

OHMOJIOrTYECKHX IponecCcoB U CUCTEM, HCCICAYCMBIX C IMOMOHIIBIO KOMINIICKCHOI'O IMOJAXOza,
HCIIOJIB3YIOUIETO pa3HbI€ MAaTEMATUUYCCKHUE MCETOABI: MOACIH CTOXAaCTUYCCKUX I'€CHECTHUYCCKUX
nmponeccoB, MOACIN 9BOJIIOLIMOHHOM JUHaAaMHKHU, MOICINU MOJICKy.HSIpHOfI JUHaAMWKHU, MOACIH
KBAHTOB MEXaHUYECKUX OHMOJOIHYSCKUX IMpOoHECCCOB.

Tema 1. BBenenne. S3biku nporpammupoBanus. Kinaccudpurkanus si3bikoB

4.3.1. TlepeyeHb CeMHHAPCKHUX, MPAKTHYECKHUX 3aHIATHH U JJAa0OPaATOPHBIX padoT

HanMeHoBanme TpyroemkocTs dopmupyem
Ne CeMHHAPOB, (uac.) OueHouH bIe
Ne W3 anx KOMIIeTEHIIH
pa3zjiena NPAKTHYECKUX U ple
/" Bcero NMpPaKTHYECKA /|
H TeMbI J1a00pPaTOPHBIX cpeacTBa
aGor 4acos s (uHIMKATOP
P MOJATr0TOBKA bI)*
1 2 3 4 5 6 7
Pemenue cucrem
anreOpandecKux
JIMHEHHBIX U
HEJTMHEHHBIX IK-1
YpaBHECHUH, HJKTIK 1.1
COCTaBIICHHE CUCTEM HJIKTIK -1.2
anreOpanvyecKux Onpoc HJIKTIK -1.3
1 | Temal ypaBHEHHUH, 2 2 KCP
OTIHCHIBAIOIITX I1K-2
OMOJIOTHUECKHE HJKTIK 2.1
MPOIIECCHI, HJIKTIK -2.2
YUCJIEHHBIE METOJ1a HJIKTIK -2.3
peIICHUS CUCTEM
anredpanvdecKux
ypaBHEHUU
Uccnenosanue
byHKIMI ¢ [K-1
MOMOIIbI0 METOJIOB HJIKTIK 1.1
MaTeMaTU4eCcKoro HJIKTIK -1.2
aHasus3a. Onpoc HJKTIK -1.3
2 | Tema 2 Cocrapnenue u 4 4 KCP
Hccae0BaHue I1K-2
GyHKIHH, HJIKTIK 2.1
OTHCHIBAIOIITUX UJIKTIK -2.2
OnosornuecKue HJIKTIK -2.3
MIPOIECCHI
Pemienne u [K-1
HCCIIEIOBaHNE Omnpoc HJIKITIK 1.1
3 | Tema3 mudepeHITaTbHBIX 2 2 KCP HJIKTIK -1.2
YPaBHEHHUH U CUCTEM HJIKTIK -1.3

13




muddepeHIaTbHBIX

YpaBHEHUI [K-2
AHATTUTHICCKUMHU HJIKTIK 2.1
MeToAaMu HJIKTIK -2.2
WK TIK -2.3
[K-1
Pewenue n K TIK 1.1
UCCIICIOBAaHUE K TIK -1.2
,Z[I/I(Jp(bepeI{HI/IaJ'ILHHX MK TIK 13
YpaBHEHUH U CUCTEM Ormpoc
Tema 4
JudpepeHInATBEHBIX KCP TK-2
ypaBHEHUI ]
YHCIICHHBIMU AR TIK 2.1
HIAKTIK -2.3
[TK-1
HAKTIK 1.1
K TIK -1.2
Pemenne 3ana4 no } K TIK -1.3
TEOpUH BEPOSITHOCTEHN Ompoc
Tema 5
Y 3aKOHOB KCP K-2
pacrpeeseHuii ]
K TIK 2.1
HAKTIK -2.2
K TIK -2.3
IK-1
K TIK 1.1
Pemenue 3agau o UAK TIK -1.2
TeMe aHATUTUYCCKHE WK TIK -1.3
Y YUCIICHHBIC METO/IbI Onpoc
Tema 6
TECTUPOBAHUS KCP K-2
CTaTUCTUYECKUX 3
e — HiaKIIK 2.1
K TIK 2.2
UK TIK -2.3
Peuienue 3anau no
TEME OMUCaHKE U
HUCCIEIOBAHUE VK-1
T 7 6 < Ompoc HJIK VK-1.1
ema HOJIOTUYECKHX KCP WIK VK-1.2
CHUCTEM MeTOJIaMU
TEOPHH CITyYaHBIX
MPOIIECCOB.
IK-1
Penrenue 3aaay mo HAKTIK 1.1
TeMe pa3paboTKa u HAKTIK -1.2
HUCCIIEOBAHUE HIKTIK -1.3
Ompoc
Tema 8 UMUTAIHOHHBIX KCP
MoOJeNen T1IK-2
OuoJIOruuecKux ik TIK 2.1
nponeccos UK TIK 2.2
WK TIK -2.3
Pemenue 3aga4 no IK-1
Tema 9 HCCIICIOBAHUIO Ompoc ik K 1.1
OMOJIOTHYECKUX KCP HIKTIK -1.2
CHCTEM, ITOBEICHHE K TIK -1.3
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KOTOPBIX OMKCHIBACTCS

cucTeMaMu T1IK-2
JuQpepeHInATBEHBIX ik TIK 2.1
YpaBHEHUI uaK TIK -2.2
K TIK -2.3

Hccnenosanmve TK-1
MaTEMaTHYECKUX MIKTIK 1.1
OIIMCBIBAIOIINX Ompoc ik 1IK -1.3

10 | Tema 10 CJIOKHBIE 2 2
KCP

TCHECTUYECCKHE CUTH, TIK-2
peTyIMpyromunc WIKTIK 2.1
BHYTPHKJICTOYHBIE HAKTIK 2.2
IIPOLECCCHI. Hﬂl{ TIK 223

4.3.2. TlepeueHb TeM (BONMPOCOB), BHLIHOCHMBIX HA CAMOCTOSITEJIbHOE H3y4YeHHe
CTYACHTAMM B PAMKaX caMOCTOoATebHO# padotsl (CPC)

Ne n/m

Tema

3aganmne

Dopmupyemas
KOMIIETeH LM

UK

Tewma 1. Brenenue.
S3b1KM
MIpOrpaMMHUPOBAHUS.
Knaccudukanus s361k0B
MIpOrpaMMHUPOBAHUS.
AJITOPUTMBI U UX
KJaccuuKanus.

CamocTosTeNbHOE U3YUCHHE
TeMbI «I3bIK
MporpaMMHUpOBaHus Java, ero
WCTIONB30BaHME TIPH aHAIIH3E
OMOJIOTHYECKUX JAHHBIX U
pa3pabOTKH MaTeMaTHYECKUX
MoJieJIe OMOJIOTHUECKUX
MIPOIIECCOBY.
CaMocCTosATeNIbHOE H3YUYEHNE
TeMbI «I3bIK
nporpamMupoBanus Python,
€ro MCIOJIb30BaHUE NIPU
aHanu3e OMOJOTHYECKUX
JTAHHBIX U Pa3pabOTKH
MaTEeMaTHYECKUX MOJIEIIeH
OHMOJIOTMYECKUX MPOLIECCOBY.
[ToxroroBka TOKIaIOB 11O
TeMam.

YK-1

MK VK-1.1
MUK VK-1.2

Tema 8. Anroputmsl
MAaIIMHHOM TpaduKy,

BU3YyaJIn3alusl JaHHBIX.

CaMocCTOsATENNbHOE H3YUEHNE
Tembl «bubnroTeka
MamHHO# rpaduku Gnuplot
U €€ UCIIOJIb30BAHUE JUIS
BHU3YyaJIM3allMA HAyYHOH
rpaduKmy.
CamocToATeIbHOE U3YUYEeHHUE
Tembl «CBOOOTHO
pacrpocTpansemMas
nporpaMma Juis 00padoTKu
BeKTOpHOU rpaduku Inkscape
U €€ UCIIOJIb30BaHUE JUIS
BU3yaJIM3allliy HaAy4YHOU
rpa¢uku». [lonroroska
JIOKJIQJIOB TI0 TEMaM.

YK-1

WK VK-1.1
MK VK-1.2
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4.4. Meroanyecknue YKa3aHusi 10 OPraHW3allMd CaMOCTOSAITEJbHOH PpPadoThI
CTYEeHTOB

CamocrositenbHas paboTa CTYACHTOB SIBJISIETCS COCTaBHOM 4YacThlO0 y4eOHOTO Ipolecca U
UMeeT LEeNbI0 3aKpeIUIeHWe M YIiyOJIeHWe IOJY4YEHHBIX 3HAHUH W HaBBIKOB, IIOUCK H
npuoOpeTeHne HOBBIX 3HAHWH, a TaKKe BBINOJHEHUE YYEOHBIX 3aJaHUN, IOATOTOBKY K
IPEICTOSIINM 3aHATUAM, U 9K3aMEHY IO IIPEMETY.

Jlnsi  opraHu3aluy  CaMOCTOSTENIbHOW paboThl 1O JUCHMIUIMHE «MojaenupoBaHue u
IpOrpaMMHUpPOBaHUE OMOMPOLIECCOB» HCHOJB3YIOTCA Ccleayrolmue (GOopMbl CaMOCTOSATENbHON
yueOHOI paboThI:

- PaGora 1o u3ydeHue TeMsl ¢ UCIOJIb30BAHUEM MaTEpUAIOB IPAKTUYECKOTO 3aHATHS.

- [TonOop, n3ydeHune, aHainu3 peKOMEHI0BAaHHON JIUTEPATYPBHI.

- [lonroroBka yCTHBIX IOKJIaJ0B IO TEMaM 3aHATHIM

- 3yueHus tem 3aHsTHI, BBIHECEHHBIX HA CAMOCTOSTEIbHOE U3YYEHHE, TIOITOTOBKA
YCTHBIX JIOKJIaJI0OB 10 TEMAaM.

- CaMOCTOSITENTbHOE U3yYSHHE TPOTPAMMHOTO 00eCTieueH sl ISl BBITIOJTHEHUS 3a/1a4 110
aHaJIU3y FeHOMHBIX U IIPOTEOMHBIX JaHHBIX.

- CaMOCTOSITENIbHOE PEIICHUS JOMAITHUX 3a/1a4 110 aHAJIM3Y FT€HOMHBIX U IIPETEMHBIX
JTAHHBIX Ha OCHOBE OIIbITA, IOJYYEHHOTO Ha NPAKTUYECKUX 3aHITUSAX.

- [loaroroBka NMCbMEHHBIX OTYETOB 10 PEIIECHUIO JOMAIIHUX 3a/auy.

- [lonroroBka K 3K3aMeHy.

Tucvmennvii omuem no pewenuro OOMAWIHUX 3A0AHUNi — STO OTYET O BBINOJIHEHUU
JIOMEIIEHHOT 0 33aJJaHNs [0 TeMaM JAUCLUUILUINHBI, COACPIKAINNA CIEAYIONIYI0 HHPOPMALIUAIO:

- ®.11.0. Homep rpynmbl CTYJEHTA;

- HOMED 3aJaHMUs;

- popMynupoBKa 3a0aHUSs;

- CIIMUCOK MIPOrPaMMHOr0 00eCreUeHHsI 1 HUHTEPHET CEPBUCOB U 0a3 TaHHBIX, IPUMEHIEMBIX
JUISl peIIeHUs 3aJIJaHus C YKa3aHUEM [apaMeTpoB IS 3aIyCKa,

- OINKMCaHME pe3yJbTaT pELIeHHUs 3aJaHus C [PUBEJCHUEM TalJIML U PUCYHKOB B
COOTBETCTBUU C (POPMYIUPOBKON 3aJaHUSI.

Kputepuii OlIeHKH 0T4YeTa IO PEMICHUIO JOMAIHETO 3aJaHus:

- OneHKa «3a4TeHO». 3aJjaHie BBINOJIHEHO NMPAaBUIBHO U B IOJHOM 00bEME, Bce TaOIMIIbI U
rpaduKu coriacHo GOopMyIHPOBKE 3aJJaHHs TPEIOCTABICHBI B OTYETE.

- OLeHKa «He 3a4TeHO». 3aJjaHHe BBIIOJHEHO HE MPAaBUJIBHO WM HE B IOJIHOM O00BEME,
BOIPOLIAETCS HAa MEPEACIIKY U J0pabOTKY.

Yemuwuii 0oknao — sto coobmenue B reuenue 10-15 MuH, B KOTOPOM CTYACHT B JIAKOHHYHOU
bopme 10IKEeH U3I0KUTh MaTepuall M0 COOTBETCTBYIOIIEH TeMe, MPUAECPKUBASACH CIIEIYIOIIEro
IUIaHA: BBEJCHUE, OCHOBHAs YacTb, 3aK/IIOYeHHE. JlOK/IaJ CONpOBOXKAAETCS Ipe3eHTaluel,
OTpa)KaroIle OCHOBHBIE IOJOXKEHHUS MO COOTBETCTBYIOILEH TEME, BKIIOYANOIIEH HarisgHbIe
MaTepuaibl (cxembl, Tabmuupl, ¢oro u T.1.). [lo OKOHUAaHMM [OKJIaxa CTYIEHTY 3aJaroT
BOIIPOCHI, KaK IIpEnoJaBaTellb, TaK M CTYIEHTBbl, Ha KOTOpbIE MOKJIAAYUK JIOJDKEH JaTh
MCYEPIBbIBAIOIINE OTBETHI.

Kpurepun onieHHBaHMs YCTHOTO JOKJIAJa:

- OueHka «OTIMYHO». B JOK/Iage MOJMHOCTBIO pacKkpbiTa TEMa, IPOAHAIU3UPOBAHO
COBPEMEHHOE COCTOSHUE BOIPOCA; CTYAEHT CBOOOAHO BIaJ€eT MaTepUAIOM, H3JIaraeT ero
JIOTMYHO, TOCJIEOBATEbHO, JAaKOHUYHO, COONI0/1asi OCHOBHBIE IpaBWiIa KYJIbTYpPbl DPEYH.
Jlokman compoBoOKIaeTcsl Mpe3eHTaluel, KoTopasi OTpa)kaeT OCHOBHBIE MOJIOXKEHHUS JOKJIaja,
IPE3EHTAIMsl COCTaBJIeHa IPAMOTHO € COOJIIOJIEHHEM O0IUX TpeOOBaHUM, MpaBUI MIPUPTOBOTO
oopmIiieHHs, MOoJaYM TpadUUecKoro Marepuana, UMEIOTCS CChUIKM Ha MpuBEJIeHHbIE (OTO,
PHUCYHKH, CXEMbI U T.[., IPUBOJUTCS CHUCOK HMCIOJIb30BaHHOM nuTeparypsbl. [Ipu oOcyxaeHun
JOKJIaJa CTYAEHT JaeT MCYEPHbIBAIOIINE, ApryMEHTHUPOBAaHHBbIE, KOPPEKTHbIE OTBETHl Ha
BOIIPOCBI.
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- Onenka «xopouio». Tema packpbITa, IPUBEAECHO JOCTaTOYHOE KOJIMYECTBO MaTepuaia, HO
IIpU 3TOM MaTepuaj B HEJOCTATOYHOM CTENEeHH MpOoaHaIu3upoBaH aBTopoM. [IpeseHTanus He B
MIOJTHOM CTEMEHU COOTBETCTBYET OOIMM TpeOoBaHUsAM. OTBETHI CTYJEHTAa HE HAa BCE BOIPOCHI
SBIISIOTCS UCYEPIBIBAIOIIMMH U apTyMEHTHPOBAaHHBIMHU.

- OneHka «yIOBJIETBOPUTENBHO». Tema packpblTa HE IOJIHO, MaTepuaj IpPUBEAEH Kak
npocTtasi KOHcCTaTauusi (akToB, HE MPOAHAIM3HPOBAH, CTYJACHT IOKa3bIBa€T MOBEPXHOCTHBIC
3HaHMUSL. [IpeseHTanyss YaCTUYHO COOTBETCTBYET YCTAaHOBJIEHHBIM TpeOoBaHusaM. [lpu
0o0CYXXJIEHUH [OKJIaJla CTYyJACHT HE BCerja JaeT MpaBUiIbHbIC, HMCUEPIIBIBAIONINE OTBETHl Ha
3a/1aBaeMbl€ BOIIPOCHI.

- OleHKa «HEYIOBIETBOPUTEIbHO». TeMa JoKiaga HE pacKpbiTa, CKYIHBIH 00beM
NPUBEJCHHBIX MaTEPHAJIOB; MPE3EHTALUsl OTCYTCTBYeT. [Ipu 0O0Cy X IeHNH OKIaga CTyIEHT He
JTAeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33/1aHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB). HE MPEAYCMOTPEHBI YICOHBIM
TJIAHOM.

V. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI
a) nmepeyeHb JUTEPATYPHI

1. Msarnes B.Jl., Ilanuenko JI.A., Pusnamuenko [.}O., Tepexun A.T. Teopus
BEPOSITHOCTEH M MareMaThyeckass CTaTUCTHUKA. MaTemMaTH4eCKue MOJICIH. W3]
Axanemus, 2009 r. 315 c. (YHuBepcuteTckuii yueOHUK. Briciias maremMatuka u ee
npwioxkenue B ouonorun) ISBN 978-5-7695-4704-1.+

2. Jamemex JL.IO. Boiciias matematuka [Tekcr]: yueGHOe mocobue amnsi OHOJIOToB.
"Upkyrckuii roc. yu-1". - Upkyrek : U3n-so UI'Y, 2012. - 213 c.: un., tadin.; 21
cm.; ISBN 978-5-9624-0637-4+

3. Iumaues B.C. Bricmas maremaruka. ba3zoBbiii kype [Tekct] : yueb. mocodue / B.
C. lllumaues ; pea. A. H. TuxoHos. - 8-e¢ uznm., nepepad. u gom. - M. : M3a-Bo
IOpaiit, 2011. - 447 c. - ISBN 978-5-9916-0822-0. — ISBN 978-5-9692-0970-1 (10
9K3.)+

0) nepuoaMYecKHe U3TAHUS
1. https://www.matbio.org/ - caiir kypHama «MaremaTuueckas ~OHOJIOTHS U
onoundopmatrkay. Comepxut Oonblnoe konnuectso crateil B pdf — gpopmare.
2. https://journal.r-project.org/ - caiit *xypHaa Mo CTaTUCTUYECKUM MeToaaM Ha R, «The
R Journal».

B) 6a3bI TaHHBIX, HH(POPMALNOHHO-CIIPABOYHBIE H NOHCKOBbIE CHCTEMBbI

1. http://dmb.biophys.msu.ru - Wudopmarmonnas cuctema «J{MHAMHYECKHE MOJEIU B
Ouonmorum», paccCUuMTaHHAas Ha IIMPOKWHA KPYr TIOJIb30BATENCH, BKIIOYaeT B ceds
THIIEPTEKCTOBBIE JOKYMEHTHI W PEJSIIHUOHHBIE 0a3bl JaHHBIX W o0ecrevnBacT
YHUHUIMPOBAHHBIA JIOCTYN K pa3sHOOOpa3HOW HMHGOPMAIMH 1O JAHHOW MpeAMETHOMN
o0nacTH.

2. http://www.jcbi.ru/ - calT OOBEIMHEHHOTO IEHTPa BBIYMCIUTEIBHONH OWOJIOTHU H
O6ronHpOpMaTUKH

3. http://mathmod.aspu.ru/ - Caiit coBmecTHO# Jlaboparopun MHCTUTYTa MaTeMaTHYECKUX

npobsieM Ouonoruu Poccuiickoil akajeMun HayK U ACTpaxaHCKOTO roCylapCTBEHHOIO

YHUBEPCHTETA

http://www.exponenta.ru/ - o6pa3oBaTebHbIN MATEMAaTHYSCKUI CAalHT

5. http://www.library.biophys.msu.ru/MathMod/BM.HTML - xuura ['.lO. PusHuuenko
«bunonorus MmaTeMaTnyeckas»

B
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6. http://nature.web.ru/db/msg.html?mid=1156624&uri=index.htm - DBetinn H..
Marematuka B Ononoruu u meauiiuae. — M.: Mup, 1970.
7. http://www.biometrica.tomsk.ru/ - anekTpoHHBI )KXypHan «bruoMeTprKa» Al MEIUKOB U

OMOJIOTOB — CTOPOHHUKOB JIOKa3aTelbHOW OuoMemuiuHbel. CoaepikUT OO0JbIIOe
KOJIMYECTBO CTAaTEH M WHBIX MATEPUAJIOB, TOCBSIIEHHBIX MATEeMAaTHYCCKUM MOJIEISIM B
OHOJIOTUH.

8. http://www.library.biophys.msu.ru/FominBerk/main.ntm - ®omun C.B., BepxunOmut
M.B. MaremaTuueckue npooiemsl B 6uonorun. - M.: I'ayka, 1973. - 200 c.

9. https://www.elibrary.ru — »siekTpoHHass OHOIMOTEKa HAyYHBIX CTaTeH,
MOHOTpahHH M MaTepuaioB KOH(EPEHIMH, BBIMYMICHHBIX PoccHiicKuMuU
YUYCHBIMH.

10.https://pubmed.ncbi.nim.nih.gov/ - mexayHapoanas 6a3a TaHHBIX HAYYHBIX
crareil © MOHOTpaduii, TOCBAICHHAS PA3JIUYHBIM BOIIPOCAM OHOJIOTHH.

11.https://apps.webofknowledge.com — wmexayHapomHas ©a3a  JaHHBIX,
VH/ICKCUPYIOIIast HAyYHbIE MTyOJIUKAIIUH B BEICOKOPEHTHHTOBBIX U3JAHUSX

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 000pPy10BaAHUE:

- AymuTopust JUIsl IPOBEJICHUS 3aHATUN JIaOOpaTopHOro THma. KOMIBIOTEpHBINA Kiacc
(yaeOHas ayauTopusi). AynuTopusi 000pyAOBaHa: CHEIHAIH3NPOBAHHON (yueOHOI) MeOenbio Ha
20 mocaZ0YHbIX MECT, JOCKOH MEIIOBOM; 000py/lI0OBaHa TEXHUYECKUMHU CPEICTBAMU OOYYCHUS:
Cucremnsiit 610k PentiumG850, Mouutop BenQ G252HDA-1 wt.; Cuctemusiit 0;10kAthlon 2
X2 250, Mouutop BenQ G252HDA — 8 mir.; Cucremusiii 6ok PentiumD 3.0GHz, Mouutop
Samsung 740N — 3 mr.; Mono6aok IRU T2105P — 2 wr.; Cuctemusiii 610k Pentium G3250,
Momnwutop BenQG955 — 1 mit.; Cucremusiii 6ok Pentium G3250, Mouutop BenQ GL2250 — 1
wt.; Cuctemusiit 6ok Pentium G3250, MouuTop Samsung T200 HD — 1 wt.; CuctemMHblit 6110k
Pentium G3250, Mouutop Samsung T190N — 1 mr.; Cucremusiii 6gok Pentium G3250,
Mownutop Samsung 740N — 1 mwr.; Ilpoexkrop BenQ MX503; skpan ScreenVidiaEcot. C
HEOTpaHMUYEHHBIM JOCTYNIOM K ceTu MHTepHeT M obecriedeHueM J0CTyHa B HIIEKTPOHHYIO
MH(OPMaLlMOHHO-00pa30BaTENbHYI0 CpEey OpraHu3alud, Y4eOHO-HArJISIAHBIMU TOCOOUSIMH,
o0ecreunBaOIUMU  TeMaTHUYECKUe WUTIOCTpallud Mo  JucuuiuinHe «MojenupoBaHue H
pOTpaMMHUpPOBaHUE OHOIPOIECCOB» B KOJIMYECTBE 8 IIT., MPE3CHTAlMH MO KaXIOH Teme
MIPOTPaAMMBIL.

- KomnbroTepHblii kiacc (ydueOHas aynuTopusi) IJis TPYHNIOBBIX M WHAMBHUIYaJTbHBIX
KOHCYJIbTAllMi{, TEKYyIIero KOHTPOJS W MPOMEKYTOUYHOM aTTecTallud, OpraHU3allH
CaMOCTOSITENIbHON  paboThl. Ayautopust 00OpyJoBaHa: CHELMATU3UPOBAHHON (yueOHOI)
meOenbio Ha 20 mocaJouHbIX MECT, TOCKOH MEIOoBOW; 000pyA0BaHa TEXHUYECKUMHU CPEICTBAMU
ob0yuenust: Cucremubiii 010k PentiumG850, Monutop BenQ G252HDA-1 mir.; CucTeMHBIH
6mokAthlon 2 X2 250, Mouutop BenQ G252HDA — 8 mir.; Cucremubiii 6ok PentiumD
3.0GHz, Monutop Samsung 740N — 3 mt.; Mono6mok IRU T2105P — 2 mir.; CucteMHbIH 010K
Pentium G3250, MouuTtop BenQG955 — 1 mir.; Cucremusiii 610k Pentium G3250, Mouutop
BenQ GL2250 — 1 wt.; Cucremusiii 610k Pentium G3250, Mounutop Samsung T200 HD — 1
wt.; Cucremusiii 610k Pentium G3250, MouuTtop Samsung T190N — 1 wt.; CucremMHbIH 010K
tium G3250, Monutop Samsung 740N — 1 mT.; ¢ HEOrpaHMYCHHBIM JIOCTYIIOM K CETH
Hurepnert; [Ipoextop BenQ MX503; skpan ScreenVtdiaEcot. Hoyroyk Lenovo G580 — 1 . C
HEOTpaHMYEHHBIM JIOCTYTIOM K ceTh MHTepHeT.

- Ilomemenus ans XpaHeHuss M NPO(UIAKTUYECKOTO OOCIYKMBAaHUS Y4eOHOTO
obopynoBaHus. AyauTopus 000py/I0oBaHa: CIENHATM3UPOBAHHONW MeOenbio Ha 11 mocagouHbIX
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mect; Hlkad nns gokymenTos - 3 mrt.; Cetip — 1 mt ; kad-kyme - 2 mrT. ; [Ipunatep us.Canon
LBR-5050 Laser Printer; ITpuatep Canon LBP-3010; Hoyroyk Lenovo G580 — 1 mir.

6.2. IlporpammHoe obecnieyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranmapthbiid Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nos0ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JIu.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep Jlunensun Microsoft 41059241,

Office 365 mpodeccuonanbhbiii itoc Wi ydamuxcs. Homep 3akasa: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.

6.3. Texunyeckue 1 3JIeKTPOHHbIE CPeICTBA:
[IpeseHTanmu 1o BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu peanuzanuu pa3iauyuHbIX BUAOB Y4eOHOW paOOThl AMCHMILIMHBI MCIIOIb3YIOTCA Kak

CTaHJApTHBIE METOIbI OOyUEHHsI, TAK M HHTEPAKTUBHBIC ()OPMBI TIPOBEICHHSI 3aHATHH.

Cmanoapmuvie Memoobl 00yUeHUsL:
1. HWndopmarmoHHas JEKIus.
2. llpakTuyeckue 3aHATHUS, MpPEAHA3HAUYEHHBIE [UIsI OCBOCHUS CTyIEHTaMH 0a30BbIX

METO/IOB aHaJIN3a TaHHBIX B (PU3UKO-XUMHUYECKOH IKOJIOTHH.

CamocrosTenbHas paboTa CTyIEHTOB.

Koncynbranum mpermnogaBaTerns.

[ToaroroBka 0OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI.

OO0y4eHus ¢ MPUMEHEHUEM NHTEPAKTUBHBIX (POpM 00pa30BaTEIbHBIX TEXHOJIOTHUH.

Keiic-meToq — oOydeHue B KOHTEKCTE MOJEIUPYEMOH CHTyallld, BOCIPOU3BOASIICH

peajbHbIC YCIOBHS HAYYHOU AEATEILHOCTH (pa300p KOHKPETHBIX CHTYAIHIA).

8. MHudpopmManMoOHHO-KOMMYHHMKAlIMOHHbIE 00pa3oBaTeibHbIE TEXHOJOTMH — JIEKIHA-
BU3yaJIM3allusi, MPEICTaBICHUE PE3YyIbTaTOB JAEITEIBHOCTU (pedepaToB M OTYETOB) C
UCTIOJIb30BaHUEM CIEIMATN3UPOBAHHBIX IPOTPAMMHBIX CpE/I.

9. HHTepHET-TeXHOJOTHS — 3aJeHCTBOBaHWE oOOpaszoBarenpbHOro rmoprama WY -
educa.isu.ru st mpeaocTaBIeHUS MMCBMEHHBIX OTYETOB O TOMAIITHUM PaboTaMm.

No ok w

HaumeHoBaHMe TeM 3aHATHI ¢ UCNIOJIb30BAHUEM AKTUBHBIX (pOPM 00yUeHHUS:

dopma / Metopt Kor-Eo
Tema 3ansTus Bun 3anarus MHTEPAaKTUBHOIO
Ne 4acoB
o0yJeHus
Tema 1. MeToas! TMHEHHON | camocrositenbHas | 3arpyska 3afJaHus I 2
1 anredpbl B OMOJIOTHYECKUX pabora KOHTPOJISI HA

19



HUCCICIOBaHUAX.

o0pasoBaTenbHBIN
noprain UI'Y
educa.isu.ru

Tema 2. [Tonstue pyHKIMA,
MaTeMaTU4ECKUE METO/IBI

3arpy3ka 3agaHus s
KOHTPOJIS Ha

o o CaMOCTOATCIIbHAs o
o | HecnenoBanuii GbyHKIUH 1 UX pabora 00pa3oBaTeNbHBIHI
MPUMEHEHUS J1 ONTUCAHUS noptan UI'Y
OMOHMYECKUX CHCTEM. educa.isu.ru
Tema 3. luddepenunansubie
YpaBHEHUS U CUCTEMBI 3arpy3ka 3agaHus s
ypaBHEHUH, ONKCaHUE KOHTPOJISI Ha
CaMOCTOATCIIbHAs o
CJIOKHBIX OMOJIOTHYECKUX o0pa3oBaTeNbHBIHI
3 pabora
CHCTEM B BUJE noptan UI'Y
nuddepeHImanbHbIX educa.isu.ru
YpaBHEHUHU.
3arpy3ka 3agaHus s
Tema 4. YuciieHHbIE METOIBI py !l A
KOHTPOJISI Ha
MHTETPUPOBAHUS CaMOCTOSITEIbHAS .
4 mudepeHIHaATbHBIX pabota 00pasoBaTe/bHEIH
N nopran UI'Y
ypaBHEHUH. X
educa.isu.ru
Tema 5. Teopus 3arpyska 3agaHus i
BEPOSATHOCTEMN U €€ KOHTPOJIS HA
CaMOCTOATECIIbHasA -
5 MpPUMEHEHUE IS pabota o0pa3oBaTeNnbHbIH
UCCIIEIOBAHUA noprain UI'Y
OMOJIOTHYECKHUX CHCTEM. educa.isu.ru
Tema 6. MeTtoabl
. 3arpy3ka 3agaHus s
MaTeMaTUYECKOM CTaTUCTKU.
KOHTPOJISI Ha
OCHOBBI TECTUPOBAHHUS CaMOCTOsTETbHAS N
o0pasoBaTebHbIN
6 | CTaTHCTUYECKUX TUIOTE3 NPU pabora
noprtain AI'Y
HCCIICIOBAaHUH .
educa.isu.ru
OMOJIOTUYECKHX JaHHBIX.
3arpy3ka 3agaHus s
Tema 7. Meroas! Teopun Py 6 A
. KOHTPOJISI Ha
CIIy4alHBIX MPOIECCOB I | CaMOCTOsATENbHAs .
o0pasoBaTebHbIN
7 OMHCaHUsl OMOJIOTHYECKUX pabota
—— noprain UI'Y
' educa.isu.ru
3arpy3ka 3agaHust I
Tema 8. Imutanmonnoe KOHTPOJIS HA
CaMOCTOATCIIbHAsA o
8 KOMITBIOTEPHOE paora o0pa3oBaTeNnbHbIHI
MOJICIUPOBAHNE B OMOJIOTHH. noptan UT'Y
educa.isu.ru
Tema 9. [Ipocreiimue
MaTeMaTUYECKHE MOJIEIH 3arpy3ka 3agaHus s
OMOJOTUYECKHX MPOIECCOB, KOHTPOJIS Ha
CaMOCTOATCIIbHAasA o
OTHMCHIBAEMbIE CUCTEMAMHU 0o0pazoBaTenbHBIN
9 pabora
Qg depeHIaIbHBIMU nopran UT'Y
YPaBHEHHUSIMU C HECKOJIbKHUMU educa.isu.ru
MIePEMEHHBIMHU.
Tema 10. [Tpumepst 3arpy3ka 3aaHus s
. CaMOCTOSITENbHAS
MaTeMaTUYeCKUX MOJIENeH B KOHTPOJIS Ha
10 pabota

TreHETHKE, DBOJIIOIMOHHON

00pasoBaTenbHBIN
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OuoJIorun, OMOXMMHH, noptan UT'Y
HKOJIOTHH. educa.isu.ru

Hroro yacos 24

B

VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYHIEI'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALIUA

paMKax AOUCHUIIIIMHBI ((MOI[CJ'II/IPOBaHI/Ie U IIporpaMMHpPOBAHUC 6I/IOHpOI_[eCCOB»

UCIOJIB3YIOTCS ClIeqyIoIne (OPMbI TEKYIETO KOHTPOJIS:

- YCTHBIN OIpPOC;
- YCTHBIW JIOKJIAJI T10 TEME;
- IMCbMEHHAas padoTa Mo PEIICHUI0 JOMAIHUX 3a/laHuH;

DonJI OLICHOYHBIX CPEACTB BKIIOYACT:

- [IEpEYEHb TEM JIOKJIA/I0B 110 TEMaM JUCLUIUIMHBI,

- BOIIPOCHI JUIsl CAMOCTOATENBHOTO U3Yy4eHus (cpc);

- 3aJ]a4U 711 CaMOCTOSITEIbHOIO IOMAIIHETO PELLECHMUS;

- BOIIPOCHI U OMJIETHI JUIs 3a4eTa.

Ha3nauenue oleHOYHBIX CPEACTB: BBIABUTH chopMupoBaHHOCTh KommereHimii [1K-1, ITK-2

(cm. m.

10.
11.

12.

13.
14.

11).

IlepeyeHb TeMBbl YCTHBIX I0K/IA/10B
Temal. Bkiiag oTe4ecTBEHHBIX U 3apYOEKHBIX YUEHBIX B CTAHOBJICHUE H Pa3BUTHE
MaTeMaTU4eCKOil OMOJIOTH.
Temal. SA3bIk mporpaMMupoBaHus Java u ero MpUMEHEHHE JIJIs1 OMOJIOTUYECKHUX
HUCCIIEIOBAHUN.
Tema 1. SI3p1k iporpamMmupoBanus Python u ero nmpuMeneHue a1 OMOIOTHUECKUX
HUCCIIEIOBAHUN.
Tema3. Jlunamudeckuii xaoc, MpuMepsI cucTeM nuddepeHInaIbHBIX YpaBHEHUH, C
Xa0THYECKOM JTMHAMHKOM.
Tema 8. bubnuoreka mammHHON rpaduku Gnuplot u ee ucnonab30BaHuE A1
BU3YalIH3aI[ii HAYYHOU TpaduKu.
Tewma 8. C1o6HO pacripocTpaHsemas mporpamMmma ajisi 00paboTKH BEKTOPHOM rpaduku
Inkscape u ee ucnonbp30BaHME sl BU3yaTU3allii HayqYHOU TpaduKH.
Tema 9. JIlunamuueckre MOAEIU B IKOJIOTHUH, ONUCAHUE COOOLIECTB C HECKOIbKUMU
YPOBHSIMHU OpraHU3aIH TPOPUUECKUX CBSI3EH.
Tema 9. O000mEnHas moaenb Koamoroposa Juist 1ByX BUJIOB, B3aUMOJIEHCTBYIOIIUX IO
TUITY XMILHUK - )KE€PTBA.
Tema 9. Moaenu nonyisiiMOHHOW JUHAMUKY C IPOCTPAHCTBEHHBIX paclpe/ielIeHueM
OpraHU3MOB.
Tema 9. Mopenu 3BOTIOIMOHHBIX MPOIIECCOB.
Tema 9. I'eHHBIE CETH, ONMCAHNE TE€HHBIX CETEH C IIOMOIBIO CUCTEM
muddepeHIMaNbHbIX ypaBHEHUH.
Tema 9. MaremaTnueckre MOAEIN KBAHTOBO-MEXaHMUECKHUX IIPOLIECCOB B
OMOJOTUYECKUX CUCTEMAX.
Tema 9. Mozaenu MOIEKYJISIPHON TMHAMUKU.
Tema 9. Mopenb MOJIEKYIISIPHOM TMHAMUKHU OCIIKOB «aKBAIIOPUHOBY, 00ECIIEUNBAIOIINX
MACCHUBHBINM TPAHCIIOPT BOJIBI Yepe3 KIETOUHYI0 MEMOpaHy.

Hepeqeﬂb BOIIPOCOB MJIAA CAMOCTOATEC/IBbHOIO U3YYCHUSA
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S3bIK IpOrpaMMUpPOBaHUs Java, ero UCIOIb30BaHKUE TIPH aHATN3E OUOIOTHUECKUX
JAHHBIX ¥ pa3pabOTKA MaTeMaTHYECKUX MOJIeNIeH OMOIOTHIECKUX MTPOIIECCOB

S3bIk IporpammupoBanus Python, ero ucrnosib30BaHKe MTPHU aHATU3E OUOIOTHYUECKUX
JTAHHBIX ¥ pa3pabOTKA MaTeMaTHYECKUX MOJIENICH OMOJIOTHYECKUX MTPOIECCOB.
bubnuoreka mammuHOU rpaduku Gnuplot U ee UCTIOIb30BaHUE [T BU3YaTU3AIHH
Hay4HOU Tpaduku.

CnobHo pacmpocTpaHsemMas mporpaMmma ajist 00padboTku BekTopHo# rpaduku Inkscape u
€€ UCIOJIb30BaHME JIJISl BU3yAIN3allii HAYIHOU IpaduKy.

IlepeyeHb JoOMANTHUX 3aJaHUS JJISI CAMOCTOSITE/ILHOTO BbITIOJIHEHU S
Tema 1. Pemenue nomairHux 3ajaHue MO0 TEME CUCTEMBI JIMHEHMHBIX M HEJIMHEHHBIX
YpaBHEHUH.
Tema 2. Pemenuie JoOMaIHuX 3alaHA IO TEME UCCIIEAOBAaHHUE (DYHKITHIA.
Tewma 3. Pemenue nomanraux 3aganuii mo teM auddepeHnuaibHble YpaBHSHHSI C
IIOMOIILI0 AHAIMTUYCCKUX METOJOB.
Tewma 4. Pemienne nomarrHux 3aaanuil mo teM auddepeHnnanbHble YpaBHEHHS C
IIOMOIILIO YHCIICHHEIX METOJIOB.
Tewma 5 . Pemenue qoMaiiHux 3aIaHui 110 TEOPUH BEPOSTHOCTEH.
Tema 6. Pemenue 3a1a4u o TeMe aHATMTUYECKUE U YUCIICHHBIE METObI TECTUPOBAHUS
MaTeMaTHYECKUX THITOTES.
Tema 7. Pemienue 3a1a4d o TeMe OIMMCAHUE U HCCICA0BaHNE OMOIOTHYECKUX CUCTEM
METOJaMH TEOPUU CIyYalHBIX MPOIECCOB.
Tema 8. Pewrenue 3a1a4 1o KIMUTAIMOHHOMY MOJIETMPOBAHUIO OMOIOTMYECKUX
MPOIIECCOB.
Tewma 9. Pemenue 3aau o pa3paOOTKU MOJIENIEH, OMUCHIBAIOIINX Pa3IMUHbBIE
MPOCTEHIINE TUITBI OMOJIOTUYECKHUX MTPOIIECCOB.
Tewma 10. Pemenue npakTHYECKUX 3a1a4 10 UCCIEIOBAaHUIO TUHAMUYECKOTO IMOBEICHUS
CJIO’KHBIX OMOJIOTHYECKUX CHUCTEM.

IIpumepHBIi IepeYeHb BONPOCOB K 3a4eTy
MartpuuHnas anreOpa, CIOKE€HHE M YMHOXEHHE MATPHL], TEOpus OIpeAeTUTENeH,
CBOICTBA ONPEIEINUTENEH, METOIbI HAXOKIEHUS OIIPEIEIUTENe?
VYcnoBus CyliecTBOBaHUS PELICHUs] CUCTEMBI JMHEHWHBIX ypaBHEHUN, Meroa ['aycca mis
pEILIEHUs] CUCTEM JIMHENHBIX YPABHEHUN?
MeTo/1 TOJIOBUHHOTO JENIEHUS AJIsl PELIEHUS] CUCTEM HEJIMHEWHBIX ypaBHEHUI?
Onpenenenue NoHATHE QYHKIMS, IKCTPEMYMBI () yHKIMNA?
Omnpenenenus MOHATHE IPOU3BOIHOM, MeTo1bI U PepenHmpoBanns GyHKIUSA?
Bbruucnenne npuONMKEHHBIX 3HAYEHMH (YHKLIMS C TOMOIIBIO CYMMMPOBAHUS
OECKOHEYHBIX PSIAO0B?
Onpenenenus  noHatue  auddepeHIraIbHoe YPaBHEHHUE, UHTETPUPOBAHUE
muddepeHIMATBHBIX YpaBHEHUI IEPBOT0 MOPsiIKa METO/I0OM pa3/ieieHHsI TIEPEMEHHON?
Cuctems! 1uddepeHnanbHbIX ypaBHEHHH?
JuddepenumanbHple  ypaBHEHHsI BBICHIMX MOPSAJKOB W HUX CBEIEHUE K CHUCTEMaMm
T epeHIMaIbHbIX YpaBHEHUN?
Meton Ditnepa u Meroa Diiiepa ¢ mepecyeToM Ajsl MPUOIMKEHHOTO UHTETPUPOBAHUS
cucreM auphepeHInaIbHBIX YpaBHEHUH?
[TonsiTe cnyuyaiiHas BeNWYMHA M CIyd4ailHOE COOBITHE, ONpPEIEICHUE TOHATHE
BEPOATHOCTH, TEOPEMBI CIIOKEHHUS U YMHOKEHUS BEPOATHOCTEN, YCIIOBHAsA BEPOSTHOCTh?
3aKoHBI pacnpesiesieHus: CIy4yalHbIX BEJTMYMH, 3aKOHBI paCIIpeeIeHNs KOJINYECTBEHHBIX
CJIy4yaliHBIX BEJIMYUH, TPUMEHUMBbIE B OHOI0rUn?
[TonsiTue BBIOOPKM CTAaTHUCTUYECKUX JAHHBIX, THIBl CTATHYECKHUX BBIOOPOK, OILIEHKA
napaMeTpoB pacIpeieNIeHUs] B CTAaTUCTUYECKUX BHIOOpKax?
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[lonatue cTaTUCTUYECKOW  THMOTE3bl, AHAIUTUYECKHE METOAbl  TECTUPOBAHUSA
HE3aBUCHUMOCTH 3aKOHOB PaCIIpECIICHHsI B ABYX BHIOOPKAX KOJMYECTBEHHBIX CITYJailHBIX
BEJINYMH?

bectpenn anamu3 W ero mpUMEHEHHE I OIEHOK IMapaMeTpPOB pacIpeieiicHus B
CTAaTHCTUYECKUX BBIOOPKAX M TECTUPOBAHUS CTATUCTUICCKUX THUIOTE3?

[TonsiTHe cmydallHOTO MpoIEcca, ONMMCAHUE CIIYYaHHBIX MPOIECCOB C MOMOIIBID CUCTEM
ypaBHeHui Konmoroposa — CmupHoBa?

Buibl UMHTAIIMOHHBIX KOMITBIOTEPHBIX MOJIEICH, MOHATHE OOBEKTa MPH COCTABICHUU
MMUTAIIMOHHON KOMITBIOTEPHOU Mojenu?

MaremaTuyeckue MOJEIU JUHAMUKH MOMYJISLHIA?

Marematuueckre MOJIEIHN MUAEMHUUYECKUX MPOIECCOB?

HNmMmuTaniioHHbIEe MOZEIN B DBOJIIOIIMOHHON I'€eHETHKE?

Monenu reHHbBIX ceTei?

MareMaTH4eCKHe MOJEIN CIIOKHBIX OMOJIOTHYECKHX COOOIECTB?

23.MaremaTH4€eCKHE MOJICIU MOJIEKYIISIPHON TUHAMUKH ?

Pa3pa@*rmm:
f/fﬂﬁm nouent Bykun 10.C.

4 (moamuce)

[IporpamMma cocrtaBiena B coorBercTBuM ¢ TpeboBanusiMu ®I'OC BO no HampaBieHHro
06.03.01 buonorus

IIporpamma paccmMoTpeHa Ha 3acefaHuM Kadeapbl (U3MKO-XMMHUYECKOH Ouosoruw,
ouonnxkeHepuu 1 ononHpopmaruxu 28.04.2022 r. nporokon Ne 16.

; " e
3aB. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @awﬁ
Hacmoswas npoepamma, ne moocem Ovimb 80cnpoussedeHa Hu 6 Kakou ¢hopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopvl-paspabomuuxa npocpammol.
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