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l. ean 1 3a0a4M TUCHUTLTHHBI

Hean: M3y4uTh 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€ OMOJIOTUYECKUX JaHHBIX

® OCBOUTh METOIBl AHAJIMTHYECKOrO0 M YHCIEHHOTO HCCIEIOBAHUI MaTeMaTHYECKUX
MOJICIICH;

® O03HAaKOMHTHCS C PA3IMYHBIMU THIIOBBIMH MOJEISIMH OHOJOTHYECKHX IIPOILIECCOB M
OMOJIOTUYECKHX CHUCTEM M HAay4duThCA HCCIENOBaTh HMX C TIOMOIIBIO Pa3ITUYHBIX
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. Yyebnas mucuumnuHa b1.B.J[B.1.7.13 «MoaeaupoBanue U NMporpaMMHpPOBaHHe
OmompoueccoB» OTHOCUTCS K YacTH, (OpMHpPYyeMOH YydacTHHKaMH 00Opa30oBaTeNIbHBIX
OTHOLIEHHUH.

2.2. JIns w3ydeHus: NaHHOW y4eOHOW IMCHIMIUIMHBI HEOOXOIWMBI 3HAHHS, yYMEHUS H
HaBBIKK, (opMHUpyeMble MPEIIIeCTBYIONIMMHI TUCIUIUIMHAMU: «MartemaTtukay, «Dusnkay,
«Uudopmarukayn, «Ikonorus», «MHocTpaHHbIN A3b1K», «MH(pOpMaTuka U HMHPOPMALMOHHO-
KOMMYHUKAI[MOHHBIE TEXHOJIOTUH.

2.3. Ilepedyenp mocnenyrOmux y9eOHBIX JAUCIUIUINH, JUISI KOTOPBIX HEOOXOIMMBI 3HAHWUS,
YMEHHsI M HaBBIKH, GOpMUpYEMbIE JaHHOW y4eOHOW aucuumuuHON: «[€HOMHBIE U
MMOCTT€HOMHBIE TEXHOJIOTUNY, «AKTyaJIbHbIE BOITPOCHI TEHETUKNY, BbINoJHEeHHE BKP.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

IIporiecc OCBOEHHS AUCHUIUIMHBI HampaBieH Ha (OpPMUPOBAHHE KOMIIETEHIMHA B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHOomy HampasneHuro moxarotoBku 06.03.01
«buonorusy, nexTUBHBIN MOAYNb «DPUBNKO-XUMHUYECKasi OMOJIOTHS U OMOTEXHOJIOTHSI!

[IK-1: CnocobeH wucnonb3oBaTh 0a30Bble TEOPETUYECKHE 3HAHMS O Pa3HOOOpasuu,
CTPYKTYPHOU Opranuzaiuu, (GyHKIMOHMPOBAHUU OMOJOIMYECKHX CHCTEM U OCOOCHHOCTSX MX
B3aUMOJICVCTBUS C OKPYIKAIOIIEH cpeaon

I1K-2: Criocob6eH npuMeHsTh Ha MPaKTHKE OCHOBHBIE METO/IbI M CPEJICTBA UCCIICAOBAHUIMA
O1oJI0rn4ecKnX 00BEKTOB, BHIOMPATh METObI UCCIIEIOBAHMS B COOTBETCTBUU C TIOCTABJICHHBIMU
3ala4aMu



Hepeqenb IJIAHUHPYEMBIX PE3yJbTAaTOB Oﬁy‘lEHI/IH o AMCHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTUKCHUA KOMIIeTeHIuii

KoMmnerenuus HNuauxaropsl Pe3yabTaThl 00yyeHus
KOMIIeTeHIUI
IIK-1 UK TIK-1.1 3HaTh: TUTEPATYPY IO TEME, BIIa/IeTh HABBIKAMHU
Cnocoben ucnoinb3oBath | Mcnonb3yer 3HaHUA O aHaM3a HHYOPMALMH CETH «MHTEPHET) [JI
6a3OBBIe TEOPETUYECKHUE pa3H006pa31/H/I IIOUCKa U OCBOCHUSA HOBBIX METOA0B aHaJ'IVI/I3a
3HAHHA O Pa3HOOOPA3MH, | OPraHM3MOB, HX CTPOEHUH, | ARHHBIX H HHPOPMALMOHHBIX TEXHONOTHIA,
CTPYKTYpHOIA busHoNOTHH, MPUMEHUMBIX MPH U3yYeHUH (HUIUOIOTHH,
T€HETUKHU U DKOJIOTHH OMOCHUCTEM.

OpraHu3aluy, MeTabonu3me, FreHETHKE, v .

MCTh: BLI6I/IpaTL OIITUMAJIBHBIC MCTOABI
(GYHKITMOHUPOBAHHUH CHCTEMATHKE, SKONOTHM, & | 1o vives 7115t permienus 3a71a4 B 067aCTH
OMOJIOTMYECKNX CHCTEM M | TAKXKE MX aHanu3a OUONOrMYecKoi HH(OPMAIIUH TI0
0COOEHHOCTSIX uX | OMOTEXHOJIOTUYECKOM pa3sHBIM pasaenaM GHOIOTHYECKHX AUCLHILIHH
B3aUMO/ICUCTBUS C | MOTCHIMAIE IS PCIICHUS | BKIIOYAIOIMX (PU3HOJIOTHIO, TEHETHKY H

OKpY>Karollen cpenon

pOUIBHBIX HAYYHO-
UCCIIEI0BATEIbCKUX U
IIPOM3BOJICTBEHHBIX 3a7a4

9KOJIOTHIO HA YPOBHE OPTaHU3MOB M OHOCHCTEM.
Brnagets: MeTo1aMH TOCTPOCHUE CIIOKHBIX
ITOPUTMOB, TIPUHIIAT HUCXOJISIIIETO
IIporpaMMUpOBaHus AJId aHaJIn3a CJIIOKHBIX
OMOJIOTMUECKUX MOJICIICH U OMOCUCTEM B
(usnonornn, bnoxumuu (Metadbonmuzme),
TCHETHKH U 3KOJIOTHHU.

HJIK TIK-1.2

IIpuMmeHseT cucTeMHbIN
HOJXO0A Ui pa3paboTKH U
IIPOBEICHUS HAYYHOTO
JKCIIEPUMEHTA

3HaTh: KJIaCCU(UKAIMIO ANTOPUTMOB, OCHOBHBIE
THUIIBI aJITOPUTMOB, CHHTAKCUC 0a30BBIX
aJITOPUTMOB B SI3bIKaxX MPOrPaMMHUPOBAHH,
npoueaypsl U (GYHKIIMH B S3bIKAX
pOrpaMMHUPOBaHUs, 0a30BbIe HYHKIIUH
00pabOTKHN M BU3yaJIH3alUH CTATHCTHIECKUX
JAHHBIX M PE3yJIbTaTOB MOJICITHPOBAHMUS
HAYYHBIX SKCIIEPUMEHTOB.

YMeTh: aHaTM3UPOBATh BXOJHBIE U BBIXO/IHBIC
JIaHHBIE Pa3padaThIBAEMOT0 aJrOPUTMA,
NPOU3BOANTH OTJIAAKY M TECTUPOBAHHE
pa3paboTaHHBIX aJITOPUTMOB OIHCHIBAEMBIX
OMOJIOTMYECKUX MOJIENIeH M CHCTEM, HAYyYHBIX
JKCIIEPUMEHTOB, 00pabaThIBaTh U
BU3yaJM3UPOBATh CTATHCTHUECKUE JAHHBIE U
PE3yJIBTaThl MOJICITUPOBAHHS C IOMOIIBIO
0a30BBIX CPEJICTB A3BIKOB MPOTrPAMMHUPOBAHUSI.
BrnazeTs: HaBbIKaAMU aHAIN3a CIIOXKHBIX JIAHHBIX
B Pa3IUYHBIX OTpaCcIsIX OMOJIOTHH U
OnonH(OpMATUKH AJIS ITIAHUPOBAHHUS U
MIPOBEJICHUSI HAYYHBIX KCIIEPUMEHTOB.

[1K-2

Crnoco0eH npuMeHsTh Ha
MPAKTHKE OCHOBHBIC
METOJTBI U CPEJICTBA
HCCJIeI0BaHUM
OHOJIOTNYECKHX 00OBEKTOB,
BBIOUpATh METOMBI
HCCIICIOBAHUS B
COOTBETCTBHUU C
ITOCTaBIICHHBIMU 3aa9aMu

HJIK TIK-2.1

[IpumeHsieT nonessie U
1abopaToOpHBIE METOIBI
HCCIIEIOBAHUS
OMOJIOrHYeCcKUX 00BEKTOB
C HCIIOJb30BaHUEM
COBPEMEHHOTO
000pyI0BaHUS B
COOTBETCTBUU C
MOCTaBJICHHBIMHM 3aJa4aMHU

3HAaTh: OCHOBHBIC MaTEMAaTHYECKUE OHATHS U
METObI, IPUMEHUMBIE ISl aHATIN3a
OHOJIOTHYKHMX CHCTEM U OMOJIOTHYECKHX
JTAaHHBIX, TTOTyYCHHBIX MIPU HCCIICIOBAaHUN
OHMOJIOTHYECKUX OOBEKTOB.

YMeTh: aJlekBaTHO BHIOpATh MaTEMaTHIECKUAN
METO IS OIIMCAaHUS OMOJIOTNYECKUX 00BEKTOB
1 OMOJIOTHYECKUX TIPOIECCOB C YIETOM
BO3MO>KHOCTH MPUMEHEHHUE COBPEMEHHBIX
BBIYHCIIUTENBHBIX CUCTEM.

Branmers: OCHOBHBIMH NIPUHITUIAMHI
(dhopMaIM3alyK CI0KHBIX OMOJIOIHYECKUX
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CHUCTEM B BUJIC MaTEMaTHUYECKUX MOJCIICH,
AHAJIM3UPYEMBIX C TIOMOIIBI0 COBPEMEHHOTO
BBIYHCIUTEIHFHOTO 000PY/TOBAHMS.

HJIK TIK-2.2

[IpoBoauT aHanmu3 u
TEOpPETUYECKOE
0000111eHNEe HAYYHBIX
JJAaHHBIX, IPUMEHSET Ha
MPAKTUKE METObI
00paboTku
HKCIEPUMEHTATBHBIX
JAHHBIX, BKJIIOYas OLEHKY
JIOCTOBEPHOCTH
pe3ybTaToB U
OououH(popmMaTuyeckue
QITOPUTMBI; 3HAET
HOPMATHUBHBIEC JOKYMEHTBI
10 OpraHu3aluM U
TEXHUKEe 0€30I1aCHOCTH
paboT ¥ NPUHIUIIBI
COCTaBJICHUS] OTYETHOCTH

3HaTh: L1eNb, OCHOBHBIE 3a/1a41 1 00J1aCTH
MIPUMEHEHUS] MAaTEMaTHIECKUX U
CTaTUCTUYECKUX METOAOB B paMKax
HaNpaBJICHUs TOJITOTOBKH.

YMeTh: (hopMann3oBaTh UCCIEAYEMYIO
OHMOJIOTHYECKYIO CHCTEMY U OMOJIOTHIECKHIA
Mpoliece B BUJIE MATEMaTHUECKOW MOJEIIH,
HCTIONB30BaTh OMOJIOTHYECKHE NAaHHBIC JUIS
MIPOBEPKH U TECTHPOBAHMS MAaTEMaTHIKH
MoJieielt ¥ aHanu3a JOCTOBEpHOCTEH
pE3yIbTATOB.

Brianers: MeTonamu aHanm3a U UCCIEIOBAHUS
pa3pabOTaHHBIX MaTEMAaTHIECKUX MOJIEIICH ISt
OIMCaHus Pas3InIHbIX 6I/IOJ'IOI‘I/I‘-I€CKI/IX
MPOLIECCOB U OMOCHCTEM, METOJAMU
TECTUPOBAHMS IOCTOBEPHOCTEH MOTydaeMbIX
JaHHBIX.




IV. COILEPXAHHUE U CTPYKTYPA JUCIIUIIJINHBI

O0bem AUCHHUIIIMHBI COCTABJIACT 2 3aYeTHBIX CAUHHUIIBI, 72 gyacos.
N3 aux PEAIM3YETCA C UCITIOJIB30BAHUEM SJICKTPOHHOI'O 06y‘IeHI/I$I N JUCTAaHIIMOHHBIX O6pa3OBaTeHBHHX TEXHOJIOTHH 28 Jacos.

®opMa NPOMEKYTOUYHOM aTTECTAIUNU . 3a4ET.

4.1 CopepixaHue JUCHHUILINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM, C YKa3aHHeM BH/I0B YUYeOHbIX 3aHSITHIl 1 0OTBeIEHHOI0 HA HUX
KOJIMYeCTBA aKA/IeMHYEeCKUX YAaCOB

Ne Pa3jgen pucuMmiMHbl/TeMa Bunpl yue6HO# paboThI, dopma TeKyIero
n/H E BKJIIOUAsi CAMOCTOSITENIbHYIO padoTy 00y4aromuxcs , | KOHTPOJs
= 5 MPAKTUYECKYIO MMOATOTOBKY U TPYI0OEMKOCTh ycneBaemMocTu/
g § (B yacax) ®opma )
= E KonraktHast paboTa npemnogaBaresns ¢ = TIPOMEKYTOHOH
= 8 o0y4armuMucs = ATTeCTAITHA
> y4aron =
2 z 3 g (1o cemecTpam)
= & |52
Sl e | Eg | mmmaceroe, | Y 2
3| & 9 g JabopaTopHoe S =
O~ =~ = 3aHsiTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. MeToapl TUHEHHON anreOpbI B 8 9 5 9 5 1 Ormpoc
OMOJIOTUYECKHX UCCIICIOBAHMSIX. KCP
2 Tema 2. [TonsiTue pyHK1MSI, MaTEMaTUYECKHE Ormpoc
METO/bI UCCIIEOBAHNN (QYHKIUHN U UX 8 4 4 4 1 KCP
MPUMEHCHHUSI JUISI OMTUCAHMS OMOJIOTHYECKUX
CHCTEM.
3 Tema 3. ludpepennmanbupie ypaBHEHHS U Ormpoc
CUCTEMBI ypaBHEHUH, OMMUCAHKE CIOXKHBIX 8| 10 9 9 9 1 KCP
OHMOJIOTHYECKUX CHUCTEM B BHUIE
JuQdepeHIMaIbHbIX YPaBHEHUH.
4 Tema 4. Uncnennpie MeTOIbI MHTETpUpoBanus | 8 | 12 4 4 4 2




nudepeHIaTbHBIX YPaBHEHUMN.
5 Tema S. Teopust BEpOATHOCTEN U €€ Ormpoc
IpUMEHEHUE JUIS HCCIIEI0BAHMUS 8 8 2 2 2 KCP
OMOJIOTMYECKUX CUCTEM.
6 Tema 6. MeToasl MaTeMaTHYECKOM Omnpoc
craTucTukd. OCHOBBI TECTUPOBAHHUSI 8| 6 5 9 ) 5 KCP
CTATUCTUYECKUX TUIIOTE3 IPU UCCIETOBAHUHI
OMOJIOTUYECKHX JaHHBIX.
7 Tema 7. MeToasl TEOpUH CITyYalHbBIX o
MIPOLIECCOB VISl OMTMCAHUS OUOIOTHUECKUX 8 5 2 2 - 1 I?ggc
CUCTEM.
8 Tema 8. UMutanrionHoe KOMITBIOTEPHOE 8 5 5 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. [Ipumepsl MaTeMaTHYECKUX MOENIEH 0
B F'€HETHKE, BOIIOIMOHHON OMOJIOTHH, 8 5 2 2 - 1 I?ggc
OMOXMMUH, SKOJIOTHH.
4.2 Tl;ian BHeayTMTOPHOH CaAMOCTOSAITEJIBLHOI PadoThl 00YYAIOIMXCSI N0 ANCHHUILJINHE
CaMocCTOsITeNIbHAS pPab0Ta 00YYarOIIMXCS Y4eOHO-METOIUIeCKOe
OrneHoyHoOEe obecneueHue
Cemectp | Hazpanue pasznena, TeMbl . Cpoxu  |TpynoemkocTtb .
BI/I)I CaMOCTOATECIIbHON pa6OTbl CpeACTBO CaMOCTOATCIIbHOU
BBITIOJTHEHUS (uac.)
paboThI
Tema 1. MeToasl 1. Pa30op TeMbI JICKIIUU U TPAKTHUECKOTO 3aHSTHS. ITuceMenHasg Paszgen S a-r
8 JTUHEWHOU anreOpsl B 2. [ToaroroBka mo KOHTPOJIbHBIM BOIIPOCAM. 1 1 pa60Ta
OMOJIOTHUECKHIX 3. Pemienne nomManiHux 3aaHue Mo TeMe CUCTEMBbI Jlokmas
WCCIIEI0BAHUAX. JIMHENHBIX U HEJIMHEWHBIX YPaBHECHUM. KCP




OMOJIOTMYECKUX CUCTEM.

CamocrosTenpHast padoTta 00ydaromumxcs VY4aebHo-MeToAnYECKOE
OrneHovHOE obecrieueHne
Cemectp | HasBanwue pasaena, TeMbl . Cpoxu  |TpynoemKocTh .
Buj camocTosTensHON paboThI BRITONHHIS (uac.) CpPEJICTBO CaMOCTOSTETBHOM
paboThI
Tema 2. Iloustue 1. Pa30op TeMBbI JIEKIIUU ¥ TPAKTHYECKOTO 3aHSTHS. IInceMenHas -« -
byHKIHS, 2. [ToaroroBka 1o KOHTPOJIbHBIM BOIIPOCAM. pabora
MaTeMaTHUYeCKUe 3. Pemenne momaiiHmux 3ajaHue 1Mo TeME CUCTEMbI KCP
8 METO/IbI UCCEOBAHUI |TMHEWHBIX U HEJIMHEWUHBIX YPABHEHUM. 5 1
GyHKIMA 1 X
MPUMEHEHUS IS
OIMCaHMS
OMOJIOTUYECKUX CHCTEM.
Tema 3. 1. Pa30op TeMbI JIEKIIMK ¥ MTPAKTHUECKOTO 3aHSTHS. TlucbMennas -« -
Huddepennmansapie (2. II0AroToBKa 110 KOHTPOJIBHBIM BOIIPOCAM. pabora
ypaBHEHHs U cucTeMbl |3. PellleHre qOMAIIHUX 3a1aHKe 110 TEME CUCTEMBI KCP
ypaBHEHHUH, ONKCAHKE |[JTMHEHHBIX M HEJTMHEHHBIX YPAaBHEHHH.
8 CJI0’KHBIX 4 1
OMOJIOTMUECKUX CHCTEM
B BUJIC
T depeHIATEHBIX
YpaBHEHUMU.
Tema 4. Uncnenusie |1. Pa30op Tembl IeKIMK ¥ MPaAKTUIECKOTO 3aHATHSL. TTuceMenHas -« -
METO/IBI 2. IloaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM. pa6ora
8 MHTETPUPOBAHUS 3. Pemienne noMamHux 3a1aHue O TEME CHCTEMBI 5 2 KCP
i GepeHManbHbIX  |[JTMHCHHBIX ¥ HEJTMHCHHBIX YPaBHEHHH.
YpPaBHEHU.
Tema 5. Teopus 1. Pa30op TeMblI JIEKIIMU ¥ TPAKTHUECKOTO 3aHSITHS. ITuceMenHas -« -
BeposiTHOCTEM M ee 2. IIoArOTOBKA 110 KOHTPOJIBHBIM BOIIPOCAM. pabota
8 MPUMEHEHHE JIJIS 3. Pemenne qomMantaux 3ajJaHue 10 TEME CHCTEMEBI 6 2 KCP
HUCCIEI0BAHUS JINHEMHBIX U HEJIMHENHBIX YPaBHEHUM.




CamocrosTenpHast padoTta 00ydaromumxcs

Y4eOHO-METOINYECKOE

Cemectp | Hazpanue pasznena, TeMbl . Cpoxku  |TpymoeMKOCTh Ouerodroe obecnevenne .
Bug camocTosiTensHOR paboThI CPEACTBO CaMOCTOSATEITbHON
BBITIOTHEHUS (uac.)
paboThI
Tema 6. MeTobl 1. Pa36op TeMbl JJEKIMN U NPAKTUIECKOTO 3aHSITHSI. -« -
MaTEeMAaTHUYECKOU 2. [ToaroroBka 1o KOHTPOJIbHBIM BOIIPOCAM.
cratuctuku. OcHoBbl |3. Perienue noMamHux 3ajaHue o TeMe CUCTEMBbI
TECTUPOBAHUSA JIMHEWHBIX U HEJIMHEHHBIX YPAaBHEHUMN. IIuchEMeHHAS
8 CTaTUCTUYECKUX 8 2 paboTa
TUNOTE3 IIPH KCP
HCCIIEI0BAHUU
OMOJIOrN4YECKUX
JTAHHBIX.
Tema 7. Metoasl 1. Pa300p TeMBbI JICKIIUH U PAKTHYESCKOTO 3aHSATHSI. -« -
TCOpHUH cﬂyqaf/'[HHX 2. HOL{FOTOBKa 10 KOHTPOJIbHBIM BOIIPOCAaM. TTuceMeHnHas
8 MPOLIECCOB ISt 3. Pemienne noMamHmux 3aaHue 1Mo TeMe CUCTEMBI 9 1 pabora
OIMCAHUA JINHEMHBIX U HEJIMHENHBIX YPaBHEHUM. KCP
OMOJIOTUYECKUX CUCTEM.
Tema 8. IMurtannonsoe|l. Pazoop TeMbl TeKIK U MPaKTUIECKOTO 3aHSATHA. ITvicEMeHHAS -« -
8 KOMITBIOTEPHOE 2. [ToaroroBka 1o KOHTPOJIbHBIM BOIIPOCAM. 10 1 pabora
MozenupoBanue B |3. PellieHne qoManiHux 3a1aHie 1Mo TeMe CHCTEMbI Jokan
OMOJIOTHH. JIMHEWHBIX U HEJIMHENHBIX YPAaBHEHUMN. KCP
Tema 9. IIpocreiimue |1. Pazdop TeMbl IEKIMK M IPAKTHYECKOTO 3aHATHS. -« -
MaTeMaTHYECKHAE 2. IloaroroBka 1o KOHTPOJIBHBIM BOIIPOCAM.
Mojienu ouonoruueckux |3. Pelenne qoMamHmx 3a1aHue Mo TeMe CHCTEMBI
IIPOIIECCOB, JUHENHBIX U HEJTMHEUHBIX YPaBHEHUH. [MucbMeHHas
8 OIUCHIBAEMbIE 4. TloaroroBka K yCTHOMY JOKJIay. 1 ) pabota
CHCTEMAMU Jokman
mubdepeHIaTbHBIMUA KCP
YPaBHECHUSIMHU C
HECKOJIbKUMU
TIEPEMEHHBIMH.




CamocrosTenpHast padoTta 00ydaromumxcs VY4aebHo-MeToAnYECKOE
OnenouHoe o0ecrieyeHue
Cemectp | Ha3Banue paszaena, TemMbl . Cpoku | TpymoemkocTh .
Bun camocTosTensHOM paboTh CpenCcTBO CaMOCTOSATEITbHON
BBITIOJTHEHUS (uac.)
paboThI
Tema 10. [Tpumepsr  |1. Pa30op TeMbl TeKIMHU U IPAKTHYECKOTO 3aHATHUSL. -« -
MAaTEMATUYECKUX 2. HOI[I‘OTOBKa 10 KOHTPOJIbHBIM BOITPOCAaM. TTucemennas
3 Mojelell B reHetuke, (3. PelleHne 1o0MalHuX 3a1aHue 110 TEME CUCTEMBI 13 1 pabora
ABOJIIOLIMOHHOMN JIMHEWHBIX U HEJIMHEHHBIX YPAaBHEHUMN. Jloknan
OuoJIorun, OMOXMMUH, 4. TloaroroBka K yCTHOMY JOKJIay. KCP
DKOJIOTUU.

OO6mmit 00beM CaMOCTOSTEIIBHONW PaObOTHI MO auCIUILINHE (dac) — 14

N3 HuX o00beM camMoCTOATENbHOH pPadOThI

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 AJs ONMUCAHUS OUOJIOrMYeCKHUX cucTeM. BBoaurtcs moHsTHE (YHKUUU U
GbyHKIIMOHAIbHAs 3aBHCUMOCTh. PaccMaTpuBaroOTCsi MpHUMEphl 3JIEMEHTApHBIX (QYHKIHMH, HX
KOMOMHAIM Ui ONKMCaHUs ~ OMOJIOTMYECKMX  TporeccoB.  M3ydarorcs — METOJbI
i depeHIaTBEHOT0 U HHTETPAIIbHOTO MCUMCIICHUS TSl UCCeI0OBaHUS (DYHKITHIA.

Tema 3. [duddepeHunanbHble ypaBHEHHSI M CHCTeMbl YPABHEHHMi, ONHCAHHE
CJOKHBIX  OMOJIOTHYeCKMX cucTeM B Buae AuddepeHIHATbHBIX YPaBHEHHMH.
PaccmaTpuBaroTcst nuHelHble, HenuHeiiHble MuddepeHIranbHble YpaBHEHUS U CHUCTEMbI
muddepeHnanbHbpIX  ypaBHeHHH. (OCBaMBalOTCS METOAbl AaHAIUTHYECKOTO W YHCICHHOTO
uHTErpupoBanus quddepeHInanbHbIX ypaBHEHUH. PaccMaTpuBaroTCs pa3inyHble KJIAcChl 3a1a4
10 COCTaBJICHUIO MU (HEPCHIIMATBLHBIX YPABHEHUH JIJIsI ONTUCAHKS OMOJIOTHYSCKUX CHCTEM.

Tema 4. UncieHHble MeTOAbl HHTETPUPOBaHus AU PepeHIHAIBLHBIX YPaBHeHMIi. B
paMKax TEMbl paCCMaTPUBAETCS METOJ Diiepa U METOA DUJIepa ¢ MEPecYeToOM Ul YUCIEHHOTO
UHTETpUPOBaHUs TU(PEpeHINATBHBIX yPaBHEHUH U cUCTeM IU((epeHIHATBHBIX YPAaBHEHHA.
PaccmaTtpuBaercs anroputM peanuszallid METOJA C IOMOILBIO SI3BIKOB INPOTrpaMMHMPOBaHUS
BBICOKOTO YpOBHA. [3ydaercss BOINpPOC O TOYHOCTH YMCICHHBIX METOAOB Ul PEUICHUS
pa3IMYHBIX IPAKTUYECKUX 3a/1a4 B 00J1aCTH aHaIM3a OMOJOTMUECKUX CHUCTEM.

Tema 5. Teopuss BeposiTHOCTEH M ee MNPUMEHEHHE /A HMCCJIeIOBAHUA
OmoJioruvyecknux cucreM. PaccMmarpuBaroTCs OCHOBHBIC TIOHSTHSI TEOPUHM BEPOSITHOCTEM.
PazOuparoTcss pa3nuuHble 3a7a4d HAa OCHOBHBIE TEOPEMBI TEOPHHM BepOsSTHOCTEW. BBomutcs
IMOHATHUA 3aKOHa PaCHpCACICHUA CJ'[y‘I&lfIHI:IX YHuCell. HSY‘I&IOTC?I OCHOBHBIC 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. PaccmarpuBaercs psa NpoCcTEHIINX
3aaa4, CBsI3aHHBIX C HpOBepKOfI U TCCTHUPOBAHUC CTATHYCCKUX THUIIOTE3. I/ISy‘—IaIOTCH
aHAJTUTHYECKUE YMCICHHblE MeTonbl (OyTcpen aHanmu3) Uil TECTUPOBAHMUS CTAaTUCTHYECKHX
THUIIOTE3.

Tema 7. MeToabl TeOPUHU CJHYYANHBIX NMPOLECCOB JISl ONMUCAHUS OMOJOTMYECKHX
cucreM. B 1anHOe TeMe paccMaTpUBAIOTCS OCHOBAHHUE MOHSATHUSL TEOPUH CIyYalHBIX MPOLECCOB.
[IpuBoasTCs TpHEMBI 3a/1ay, CBS3aHHBIX C HCCIEJOBAHUEM OHOJOTMYECKHX CHUCTEM |
OMOJIOTUYECKHX MPOIECCOB METOIaMU TEOPUH CIyYalfHBIX TPOIECCOB

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

Tema 9. Ilpocreiimme MaTeMaTHyecKkHe MOAeAH OMOJIOTHYECKHX MPOIECCOB,
onuchiBaemMble cucTeMaMH IH(QepeHIHANbHBIMH  YPABHEHUSIMH C HECKOJbKHMH
nepeMeHHbIMHU. B paMkax TeMbl paccMaTpUBAIOTCS pa3iIMuYHbIE NMPOCTEHIINE OMOIOTHYECKHE
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CHUCTCEMBI W MOJACIIN (MOI[CJII/I JUHaMHUKHU HOHYJISILII/II\/JI, MOACIIN SHNUACMHUYCCKUX TIPOILECCOB,
MOACIN MeTaboIu3Ma u PEryjIsinvn 3KCIIPECCHUU FCHOB), OIIMChIBA€EMBbIC CHUCTCMaMU ypaBHeHI/Iﬁ

IIEPBOTO NOPsJIKA, Pa3pELIEHHBIMU OTHOCUTEIBHO IIPOU3BOIHOM.

Tema 109. Ilpumepsl MaTeMaTH4YeCKHX MoJejiell B TIeHeTHKe, IBOJIOLUOHHOMH

omoJIorum,

OMOXHUMMHH,

IKO0JI0I'MH.

PaCCManI/IBaeTCH

CIIEKTp

CJIOKHBIX

MoJeei

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 OMOJOIHYSCKUX MpoIeCCOB.

Tema 1. BBenenne. S3biku nporpammupoBanus. Kinaccudpurkanus si3bikoB

4.3.1. TlepeyeHb CeMUHAPCKHUX, MPAKTHYECKHX 3aHITHH M JJA0OPaATOPHBIX padoT

HaumenoBanue prﬂ(?leaxl;()ﬂb ®opmMupyembI
Ne CeMHHAPOB, - Ouenouyn e
1‘17‘121 pasiena | HPaKTHYECKHXM | o I:;;Ef;quKa ble KOMIIeTeHIIHH
U TeMbI J1a00paTOPHBIX cpeacTBa | (MHIMKATOPBI)
pator 4acoB | *
NMOJATOTOBKA
1 2 3 4 5 6 7
Pemenue cucrem
anreOpanvecKux
JIMHEUHBIX U
HeJ‘IHHeﬁHEgX MK-1
YDaBHEHHH, AIKTIK 1.1
COCTaBJICHHE CUCTEM WK TIK -1.2
anreOpanvyecKux 0
1 | Temal YPaBHEHUH, 2 2 I?(I“j}(;c K-2
OITHCHIBAIOTITUX K H-K 21
OHMoJOTHYecKHe WK TIK -2.2
MPOIIECCHI,
YHCIIEHHBIE METO/Ia
pEIICHUS CUCTEM
anredpanvdecKux
ypaBHEHUU
Uccnenosanue
byHKIMI ¢
MOMOIIIbIO METO/I0B IK-1
MaTeMaTUYECKOTO HIKTIK 1.1
aHasm3a. Onpoc HJKTIK -1.2
2 | Tema 2 CocraBnenue u 4 4 KCP [K-2
Hcce0BaHUe HJIKTIK 2.1
GyHKIHH, HJIKTIK -2.2
OTTHMCHIBAIOIITUX
OMoIoTHYeCKIe
MPOLIECCHI
Pemenue u IIK-1
HCCIIEIOBAHUE Ormpoc HIKTIK 1.1
3 | Tema3 muddepeHITaTbHBIX 2 2 K(FJ)P HJIKTIK -1.2
YPaBHEHUU U CUCTEM
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muddepeHIaTbHBIX [1K-2
yYpaBHEHUI HJIKTIK 2.1
AHAJINTHYCCKUMH HJIKTIK -2.2
METOJaMU
Pewenne u I1K-1
UCCIIE0BAHUE Ak 11K 1.1
T PepeHInATBEHBIX UK 11K -1.2
ABHEHUI U CUCTEM Ompoc
4 | Temad Zﬁ(p(pepeﬂunaanmx KSP [IK-2
ypaBHEHHI ik TIK 2.1
YHUCIICHHBIMU K TIK -2.2
METOaMHU
[K-1
Kk TIK 1.1
reopu sépontnocTe Onpoc | PAKTIK 12
5 |Tema5 b u 3aII()OH0B K(ID)P
pacnpeeseHuii TIK-2
Kk TIK 2.1
UK TIK -2.2
IK-1
Pemenue 3ama4 mo WiIKIIK 1.1
TE€ME aHAJUTUYECKUE ik 11K -1.2
U YKCJICHHBIC METO/IbI Ompoc
6 | Tema6 TECTUPOBAHUSA K(I;P TIK-2
CTaTUCTUYECKUX ik TIK 2.1
THIOTes Ik TIK -2.2
Permenue 3a1a4 mo
TEMe ONHCaHKe U
HCCIICIOBAHNE VK-1
7 | Tema?7 OMOJIOTHYECKUX Onpoc HIK VK-L.1
KCP HJIK VK-1.2
CHCTEM METOJaMHU
TEOPUHU CITy4alHbIX
MPOIIECCOB.
Peuienue 3anau no 1K-1
TeMe pa3paboTKa u HAKTIK 1.1
HCCIIEI0BaHNE Onpoc ik 1IK -1.2
8 | Tema8 UMHUTAIHOHHBIX KCP
MoJenei I1K-2
OMOJIOrNYECKUX ik TIK 2.1
fporeccos HAKTIK 2.2
Pewenune 3amay no T1K-1
HCCIIEIOBAHUIO K TIK 1.1
OHMOJIOTHYECKUX HIKTIK -1.2
9 | Tema 9 CHCTEM, TIOBEJICHUE Ompoc
KOTOPBIX OIIUCBHIBACTCS KCP
CHCTEMaMHU TIK-2
T pepeHInaATEHBIX HAKTIK 2.1
ypaBHEHHi HIKTIK -2.2
HUccnenosanue ITK-1
MaTeMaTHYSCKUX Ompoc UK TIK 1.1
10 | Tema 10 MozeH KgP HjZZK K 1.2
OTHCHIBAIOIINX
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CITOXKHBIE [1K-2
TeHETHYECKHE CUTH, ik TIK 2.1
peryJupyomume WK TIK -2.2
BHYTPHKJICTOYHBIC
HPOIECCHL
4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEJIbHOE W3y4YeHHe
CTY/IeCHTAMH B paMKax camocTosiTeJibHOoi padorsl (CPC)
Ne ni/m Tema 3ananne dopMupyemas HAK
KOMIIETeHIIHsI
1. Tema 1. Beenenue. CaMOCTOSATEIbHOE H3YUICHHUE IK-1 MK TTK-1.1
SI3BIKH TeMBI «SI3bIK HIAK TIK-1.2
IPOrPAMMUPOBAHHSL. POrpaMMHpPOBaHHus Java, ero [IK-2 Zgﬁ Zﬁg;
Knaccudukamus s3pikop | MICTIO/Ib30BAHME NPH anai3e :
HPOrPAMMUPOBAHHS. OHOJIOTMYECKUX JaHHBIX U
AJTOpHTMBI 1 X paspa60vTI<I/1 MaTeMaTHYeCKUX
MoJiesiell OMOIOTHYeCKUX
KJaccuukarms. IPOLECCOBY,
CamocTosTeNbHOE U3YUCHHE
TeMbl «SI3bIK
nporpammupoBanus Python,
€ro MCIOJIb30BaHHE TIPU
aHanu3e OMOJIOTHYECKUX
JAHHBIX ¥ Pa3paboTKu
MaTeMaTUYECKUX MOJienei
OUOJIOTHYECKHX MPOLIECCOBY.
[ToaroroBKa JOKIJIAIOB 10
TEMaM.
Tema 8. Anroputmbl CaMOCTOsTENBHOE N3YUYEHNE IIK-1 HJIKTIK-1.1
3. MAIITMHHOMN TpaduKH, Tembl «bubaHOTEKA i Zﬂ§ Zﬁ;i
BU3yATH3AIHS MAHHBX. | MAIMHHOM rpaduku Gnuplot HgK K22

U €€ UCIIOJIb30BaHUE JIS
BU3yaJM3allli HaAy4YHOU
rpadukm».

CaMocCTOsATENNbHOE H3Y4EHNE
Tembl «CBOOOIHO
pacrpocTpaHseMas
mporpamma Jijist 00paboTKu
BeKTOpHO# rpaduku Inkscape
U €€ UCIIOJIb30BAHUE JIS
BHU3YyaJIM3allMd HAyYHOH
rpadukmy. [logroToBka
JIOKJIAJIOB 110 TEMaM.

Jlnist OopraHu3aluy  CaMOCTOSTENbHOW paboThl MO  IUCIMILIMHE

4.4. MertoanyecKue YKa3aHHsI 1O OPraHU3allUM CaMOCTOSITeJbHON padoThI
CTY/IEeHTOB

CamocrosTenbHas padoTa CTYJIEHTOB SIBJISIETCS COCTaBHOM 4acThi0 yuyeOHOro mporecca U
UMEeT LENbl0 3aKperyieHHe U yriayOJeHHe TOJyYeHHBIX 3HAaHMM M HaBBIKOB, IOHUCK U
npuoOpeTeHne HOBBIX 3HAHWM, a TaKKe BBINOJHEHHE YYeOHBIX 3aJaHUi, IOATOTOBKY K
MIPEACTOAILNM 3aHATUSAM, U DK3aMEHY I10 IIPEAMETY.

«MognenupoBaHue u

IPOrpaMMHPOBAHUE OHOIPOIIECCOBY» HCIOJIB3YIOTCS CIeNyIoIue (GOpMBI CaMOCTOSTEIHHOM
yueOHOi paboThI:
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- Pabota o u3yueHue TeMbI ¢ UCIOJIb30BAHUEM MATEPHUAJIOB MPAKTUIECKOTO 3aHSITHS.

- [TonOop, nzydenue, aHaniu3 peKOMEHI0BaHHOM JTUTEPATYPH.

- [ToAroTroBKa yCTHBIX HOKJIQJ0B IO TEMaM 3aHATHI

- I3ydeHus TeM 3aHATHIA, BBIHECEHHBIX Ha CAMOCTOSTEIbHOE U3YUYE€HUE, TOATOTOBKA
YCTHBIX JOKJIAJ0B IO TEMaM.

- CamocTosITENEHOE U3yYEHHE MPOTPAMMHOI0 00eCTIeUeHUs JIsl BHITOJIHEHUS 3a/1a4 110
aHaJIN3y T€HOMHBIX U MPOTEOMHBIX JaHHBIX.

- CaMOCTOSTENIBHOE PEIICHUS JOMAIIHUX 33124 10 aHAJIU3y TeHOMHBIX U PETEMHBIX
JTaHHBIX HAa OCHOBE OIIbITA, ITOJYYEHHOTO HA MPAKTUYECKUX 3aHITHUSX.

- [loaroroBka NMCbMEHHBIX OTYETOB MO PEIICHUIO JOMAIIHUX 3a]1a4.

- [ToaroroBka k 3K3ameHy.

Tucomennovlii omuem no pewteHur0 OOMAWHUX 3A0AHUL — 3TO OTYET O BBINOJIHEHUU
JIOMEIIIEHHOTO 33/IaHusI TI0 TeMaM JUCIUTIINHBI, COJEPIKAIINA CISIYIONTYI0 HHPOPMAIIHIO:

- ®.1.0. HOMEDp TpyIIIbI CTYIECHTA;

- HOMED 3aJIaHHUS;

- hopmynupoBka 3aaHus;

- CIIUCOK MPOTPAMMHOTO O0OECIICYCHHUSI U UHTEPHET CEPBUCOB M 0a3 JaHHBIX, MPUMEHSIEMBIX
JUISl peLlieHUs 3aJaHUs C YKa3aHUEM [1apaMeTpoB /IS 3aIlycKa;

- OINKCaHHUE pe3ylbTaT peIIeHUs 3aJaHus C TMPUBEACHHUEM TaOMUIl W PHUCYHKOB B
COOTBETCTBUU C POPMYITUPOBKOMN 3aaHUSI.

Kpurepuii olieHKH 0T4€ETa 10 PELIEHUIO TOMAIIHETO 3a1aHUS:

- OneHka «3a4TeHO». 3aJaHue BHIMOJIHEHO MPAaBUIBHO U B MOJHOM 00bEME, Bce TaOIHIIbI U
rpaduku coryiacHo (GOpMYITHPOBKE 3a/IaHUs TIPEIOCTABICHBI B OTUETE.

- OLeHKa «He 3a4TeHO». 3aJjaHHe BBIIOJHEHO HE MPAaBUIBLHO WU HE B IMOJHOM O00BEME,
BOIIPOIIIAETCS HA TIEPEICIIKY U JOPaAOOTKY.

Yemuwiii 0oknao — 3to coobmienne B Tedenue 10-15 MuH, B KOTOPOM CTYICHT B TaKOHHUYHOM
dbopMe TOKEH M3T0KUTh MaTepUall MO COOTBETCTBYIOIIEH TeMe, MPUACPKUBASICH CIICTYIOIIETO
[JIJaHA: BBEJCHUE, OCHOBHAs YacTh, 3aKirodeHue. JOKiax COmpoOBOXKIAETCS IPE3CHTALUEH,
OTpakarolllell OCHOBHBIE MOJOKEHUSA MO COOTBETCTBYIOIIEH TEM€, BKIIIOYAIOIICH HarJIsIAHbIE
MaTepuainbl (cxembl, Tabmuibl, ¢oro u T.1.). [lo OKOHUAHWMHM [OKJIada CTYIEHTY 3aJaloT
BOINPOCHI, KAaK MpEnojaBaTeldb, TaK W CTYJICHTBl, Ha KOTOpbIE JOKIAMYUK JOJDKEH aTh
MCYEPIIBIBAIOIINE OTBETHI.

Kpurepuu orieHnBanus yCTHOTO IOKJIaaa:

- OneHka «oTauyHO». B [OKJIame NOJNHOCTBIO pacKpbiTa TEMa, MPOAHAIU3UPOBAHO
COBPEMEHHOE COCTOSTHME BOMPOCA; CTYACHT CBOOOJHO BIAJCET MAaTepUalioM, H3JaraeT ero
JIOTUYHO, TIOCJTEIOBATENbHO, JIAKOHUYHO, COOJNIOAasi OCHOBHBIC TMpaBUiIa KYIbTYphl PEYH.
Jokiiam conmpoBOXKIAaeTCsl Mpe3eHTalMeld, KOTOpasi OTPa)XKaeT OCHOBHBIE MOJIOKEHUS TOKJIaja,
Mpe3eHTAIMsI COCTaBIIEHA TPAMOTHO C COOJIIOICHHEM OOIIMX TpeOOBaHMA, PAaBUI MIPUPTOBOTO
obopmiieHUs, Mojga4yu Tpaduueckoro maTepualia, UMEIOTCS CCHUIKM Ha TPHUBEIEHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJAUTCS CIHUCOK HCIOIB30BaHHOMN nuteparypsl. [Ipu oO6cyxnennn
JIOKJIaJla CTYINEHT JIaeT KCYEPIBIBAIOIINE, apryMEHTHUPOBAHHbBIE, KOPPEKTHBIE OTBETHI Ha
BOIIPOCHI.

- Onenka «xoponio». Tema packpbITa, TPUBEICHO JOCTATOYHOE KOJIMYECTBO MaTepuania, HO
MpU 3TOM MaTepual B HEJJOCTATOYHOM CTENEeHU MpoaHAIN3UpOBaH aBTOpoM. IIpe3eHTanus He B
MOJTHOM CTETIEHU COOTBETCTBYET oOmMM TpeboBaHUsIM. OTBETHI CTY/JEHTa HE Ha BCE BOIPOCHI
SABJISIFOTCS UCUEPTBIBAIOLIIUMU U apTYMEHTHPOBAHHBIMH.

- OneHka «yJOBJIETBOPUTENIbHO». Tema packpeiTa HE IMOJHO, MaTepuald MNPHUBEICH Kak
mpocTtas KOHCTaTamusi (akToB, HE MPOAHAIM3HPOBAH, CTYJACHT IOKAa3bIBA€T MOBEPXHOCTHBIC
3HAHMS. [Ipe3eHTanmsi YaCTUYHO COOTBETCTBYET YCTAaHOBJIEHHBIM TpeboBaHusM. [Ipu
0oOCYXXJIEeHUU [OKJIaJla CTYACHT HE BCEerjaa JaeT MpaBUJIbHBIC, HMCUEPIBIBAIONINE OTBETHI HA
3a/1aBaeMbl€ BOIIPOCHI.

- OleHKa «HEYIOBIETBOPUTEIBHO». TeMa JoKiIaga HE pacKpbiTa, CKYIHBIH 00beM
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NPUBEJCHHBIX MaTEepPHAJIOB; MPEe3eHTaLUsl OTCYTCTBYeT. [Ipu 0OCy X IeHNH TOKNIaja CTyIEHT He
JIaeT OTBETHI UM OHU HE COOTBETCTBYIOT 3alaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB). HE NMPEAYCMOTPEHBI YUCOHBIM
TJIAHOM.

V. VYUEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
TACHATLITAHBI

a) mepeveHb JUTePaTypbl

1. Marnes B.Jl., Ilanuenko JI.A., Pusnmuenko [.}O., Tepexun A.T. Teopus
BEPOSITHOCTEN M MareMaThyeckas CTaTUCTHUKA. MaremaTudeckue MOJACIH. W3]L.:
Axkanemus, 2009 1. 315 c. (YHuBepcuTeTckuii yueOHUK. Briciias MaremMaTnka u ee
npuioxxkenue B ouonorun) ISBN 978-5-7695-4704-1.+

2. Jamemex JL.FO. Boicias matematuka [Tekcr]: yueGHOe mocobue amnsi OHOJIOToB.
"Upkyrckuit roc. yH-T". - Upkyrck : U3a-Bo UI'Y, 2012. - 213 c.: wi., tabdmn.; 21
cm.; ISBN 978-5-9624-0637-4+

3. IumaueB B.C. Boicmas marematuka. ba3zoBeiii kype [Tekct] : yueb. mocodue / B.
C. lllumaues ; pea. A. H. Tuxonos. - 8-e¢ usn., nepepad. u gom. - M. : M3a-Bo
IOpaiir, 2011. - 447 c. - ISBN 978-5-9916-0822-0. — ISBN 978-5-9692-0970-1 (10
9K3.)+

0) mepHOAMYECKHE H3TAHUA

1. https://www.matbio.org/ - caiitr kypHama «MaTematuueckas OHOJOTHS W
ounonnpopmatrka». Comepxut 00JbIIoe KoauuecTBo crareit B pdf — popmare.

2. https://journal.r-project.org/ - caiit »ypHaja Mo CTaTHCTHYECKUM MeToaaM Ha R, «The
R Journaly.

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

1.

B

http://dmb.biophys.msu.ru - Mudopmarmonnas cucrema «J{MHAMHUECKHE MOJCITH B
OWoJIoTMW», pacCYMTaHHAas Ha IIUPOKUI KPYr TMOJIb30BaTeliei, BKJIHOYAET B ceOs
THIIEPTEKCTOBBIC JIOKYMEHTBHI M PEISAIHOHHBbIE 0a3bl JaHHBIX H O0OECIeYrBaeT
YHUDUIIUPOBAHHBIN JOCTYN K Pa3HOOOpa3HON MH(pOpMAIMKM TO TAaHHOW MPEIMETHOMN
o0nacTH.

http://www.jcbi.ru/ - caiiT 00BEIMHEHHOTO IIEHTPa BBIYUCIUTECIBLHOW OHOJOTHH U
O6ronHpOpMaTUKH

http://mathmod.aspu.ru/ - Caiitr coBmecTHOM abopaTopun MHCTHTYyTa MaTeMaTHYECKHX
npobsieM Ouonoruu Poccuiickoil akageMun HayK U ACTpaxaHCKOTO rocCylapCTBEHHOIO
YHHUBEPCHTETA

http://www.exponenta.ru/ - o6pa3oBaTebHbIN MATEMAaTHUSCKUI CAalT
http://www.library.biophys.msu.ru/MathMod/BM.HTML - kuura T'.1O. Pusnmuenko
«buonorus MaremaTuyeckas»
http://nature.web.ru/db/msg.htm1?mid=1156624&uri=index.htm - beitmu H..
Matremaruka B Onosioruu u meaunuae. — M.: Mup, 1970.
http://www.biometrica.tomsk.ru/ - snextponHsIii xypHan «buomerpukay Ui MEAUKOB U
OMOJIOTOB — CTOPOHHUKOB JIOKa3aTeNbHOM OmomeauiuHbl. CoaepXuT OobIoe
KOJIMYECTBO CTaTeld M MHBIX MAaTEPUAJIOB, MOCBSIICHHBIX MAaTeMaTHUYECKUM MOJICISIM B
OMOJIOTHH.

http://www.library.biophys.msu.ru/FominBerk/main.htm - ®omun C.B., bepxkunOaut
M.B. Marematnueckue npodaemsl B 6uonorun. - M.: I'ayka, 1973. - 200 c.
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https://www.matbio.org/
https://journal.r-project.org/
http://dmb.biophys.msu.ru/
http://www.jcbi.ru/
http://mathmod.aspu.ru/
http://www.exponenta.ru/
http://www.library.biophys.msu.ru/MathMod/BM.HTML%20-%20книга%20Г.Ю
http://nature.web.ru/db/msg.html?mid=1156624&uri=index.htm
http://www.biometrica.tomsk.ru/
http://www.library.biophys.msu.ru/FominBerk/main.htm

9. https://www.elibrary.ru — osmexkrpoHHast OWOIMOTEKAa HAYYHBIX CTaTeH,
MOHOrpadud M MaTepHaaoB KOH(GEPEHIIMH, BBIMTYIIEHHBIX Poccuiickumu
YUEHBIMH.

10.https://pubmed.ncbi.nim.nih.gov/ - mexaynapoaHas 6a3a JaHHBIX HAayYHBIX
crareil 1 MoHOrpaduii, MOCBAIICHHAS Pa3IUYHBIM BOIIPOCaM OHOJIOTHH.

11.https://apps.webofknowledge.com — wmexayHapoaHas ©a3a  JaHHBIX,
UHICKCUPYIOIIasi HAyYHbIC MyOJIMKAIIMKA B BHICOKOPCHTHHIOBBIX M3IaHUSIX

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 060pPy10BaHUE:

- Ayaurtopus Ui IIPOBEAEHHs 3aHATUH jJaboparopHOoro tuma. KommbeloTepHbIH Kiacc
(yaebHas ayautopusi). AynuTopusi 000pyAOBaHa: CHEIHAIH3UPOBAHHON (yueOHOI) MeOenbio Ha
20 mocaJoYHBIX MECT, JOCKOW MEJIOBOH; 000py/ZOBaHa TEXHUYECKHMMHU CPEJCTBAMH OOYYCHHS:
Cucremnsiit 610k PentiumG850, Monutop BenQ G252HDA-1 wit.; Cuctemusiii 06;10kAthlon 2
X2 250, Mouutop BenQ G252HDA — 8 mir.; Cucremusiii 6ok PentiumD 3.0GHz, Mouutop
Samsung 740N — 3 mr.; Mono6aok IRU T2105P — 2 wt.; Cuctemusiit 610k Pentium G3250,
Momnwutop BenQG955 — 1 mit.; Cucremusiii 6ok Pentium G3250, Mounutop BenQ GL2250 - 1
wt.; Cuctemusiit 6ok Pentium G3250, MouuTop Samsung T200 HD — 1 wt.; CuctemMHblit 6510k
Pentium G3250, Mouutop Samsung T190N — 1 mr.; Cucremusiii 610k Pentium G3250,
Mownutop Samsung 740N — 1 mwr.; Ilpoexkrop BenQ MX503; skpan ScreenVidiaEcot. C
HEOTPaHUYEHHBIM JIOCTYIIOM K ceTh MHTepHeT M oOecrmedeHueM JI0CTyla B 3JICKTPOHHYIO
MH(OPMaLlMOHHO-00pa30BaTEIbHYI0 CpEely OpraHu3aluy, Y4eOHO-HAIJISIAHBIMU MOCOOUSMH,
o0ecrneunBaOIUMI  TeMaTHUECKUe MWUTIOCTpallMd Mo  JucuuiuinHe «MojenupoBaHue H
IpOTPaMMHUpPOBaHUE OHMOIPOIECCOB» B KOJIWUYECTBE 8 IIT., MPE3CHTAlMH MO KaXIO0H Teme
pOTPaMMBI.

- KomnbroTepHblili knacc (ydueOHas aynuTopusi) IJis TPYHNIOBBIX M WHAMBHUIYaJIbHBIX
KOHCYJIbTAllMi, TEKYyIIero KOHTPOJIS W MPOMEKYTOUYHOM aTTecTallud, OpraHU3allH
CaMOCTOSITENIbHOM ~ paboThl. Ayautopust 00OpyJoBaHa: CHELMATU3UPOBAHHON (yueOHOI)
meOenbio Ha 20 mocaJouHbIX MECT, TOCKOH MENIOBOW; 000pyA0BaHA TEXHUUYECKUMHU CPEICTBAMU
ob0yuenust: Cucremubiii 070k PentiumG850, Monutop BenQ G252HDA-1 mir.; CucTeMHBI#H
6mokAthlon 2 X2 250, Mouutop BenQ G252HDA — 8 mir.; Cucremusiii 6ok PentiumD
3.0GHz, Monutop Samsung 740N — 3 mt.; Mono6mok IRU T2105P — 2 mir.; CucteMHbIH 010K
Pentium G3250, Mouutop BenQG955 — 1 mit.; Cuctemusiii 6ok Pentium G3250, MonuTtop
BenQ GL2250 — 1 wr.; Cuctemusiii 610k Pentium G3250, Monutop Samsung T200 HD — 1
wit.; Cuctemusiii 6ok Pentium G3250, Mounutop Samsung T190N — 1 mr.; CucteMHbIi GJI0K
tium G3250, Monutop Samsung 740N — 1 mT.; ¢ HEOrpaHHMYEHHBIM JOCTYIIOM K CETH
Uurepuert; [Ipoextop BenQ MX503; skpan ScreenVidiaEcot. Hoyroyk Lenovo G580 — 1 mt. C
HEOrpaHMUYEHHBIM JIOCTYIOM K ceTu MHTepHeT.

- Tlomemenus mms XpaHeHUST ¥ NPOMUIAKTHYECKOTO OOCITY)KHBAaHHUS Y4eOHOTO
o0opynoBaHusi. Ayautopus 000pyoBaHa: CIeHUANIU3UpOBaHHOW Mebenbio Ha 11 mocagouHbIX
mect; Llkad mrs mokymentos - 3 wt.; Ceitd — 1 mr ; [lkad-kyme - 2 mr. ; [TpuaTep .Canon
LBR-5050 Laser Printer; [Tpuatep Canon LBP-3010; Hoyr6oyk Lenovo G580 — 1 .

6.2. IlporpammHoOe obecnieyenme:

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) -
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https://www.elibrary.ru/
https://pubmed.ncbi.nlm.nih.gov/
https://apps.webofknowledge.com/

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 Jlunensuu Microsoft 41059241,

Office 365 nmpodeccuonanbHblil TrOC 118 yuyamuxcs. Homep 3akasza: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e

6.3. Texunuyeckue 4 3J1eKTPOHHbIE CPeACTBA:
[Tpe3enTanuu no BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

[Ipu peanuzanuu pa3inyuHbIX BHAOB Y4eOHOW pabOThl AMCUMILIMHBI MCIIOIb3YIOTCA Kak

CTaHJApTHBIC METOIbI OOyUEHHSI, TAK M HHTEPAKTUBHBIC ()OPMBI TIPOBEJICHHS 3aHATHH.

Cmanoapmuvie MemoOobl 00yHUeHUsL:
1. HWndopmarmoHHas JEKIus.
2. IlpakTuyeckue 3aHATHUS, MpEAHA3HAUYCHHBIE [UIsI OCBOCHUS CTyJIEHTaMH 0a30BbIX

METO/IOB aHaJIM3a JaHHBIX B (PU3UKO-XUMHUYECKOH HKOJIOTHH.

CamocTosTenbHas paboTa CTYACHTOB.

Koncynpranum mpernogaBaTerns.

[ToaroroBka 0TBETOB HAa KOHTPOJIbHBIE BOIIPOCHI.

OO0y4eHus ¢ MPUMEHEHUEM HHTEPAKTUBHBIX (POpM 00pa30BaTEIbHBIX TEXHOJIOTHUH.

Keiic-meToq — oOydeHue B KOHTEKCTE MOJEIUPYEMOH CHUTyallld, BOCIPOM3BOASIICH

peajbHbIC YCIOBHS HAYYHOU AEATEILHOCTH (pa300p KOHKPETHBIX CHTYAIHIA).

8. HMHudopmanMoOHHO-KOMMYHHMKALIMOHHbIE 00pa3oBaTeibHbIE TEXHOJOTMH — JIEKIHA-
BU3yaJiM3allusi, MPEICTAaBICHUE PE3YyIbTAaTOB JAEITEIBHOCTU (pedepaToB W OTYETOB) C
UCIIOJIb30BaHUEM CIEIMATN3UPOBAHHBIX IPOTPAMMHBIX CpEI.

9. HHTepHET-TeXHOJOTHS — 3aJeHCTBOBaHHWE oOOpaszoBarenpbHOro rmoprama WY -
educa.isu.ru auist mpeaoCcTaBICHUS MMCBMEHHBIX OTYETOB MO TOMAITHUM PaboTaMm.

No ok ow

HaumeHoBaHMe TeM 3aHATHI ¢ HCNIOJb30BAHUEM AKTUBHBIX (D)OPM O00yUeHHUS:

dopma / Metosl Koo
Tema 3ansiTus Bun 3anarus WHTEPAKTUBHOTO
No 4acoB
oOyJeHUs
3arpy3ka 3agaHust IS
Tema 1. MeTopl TUHEHHON KOHTpPOJIA Ha
CaMOCTOATCIIbHAasA o
1 areOpbl B OMOJIOTMUYECKUX paora o0pa3zoBaTenbHBIN 2
HCCIIEIOBAHUSAX. nopran UI'Y
educa.isu.ru
Tema 2. [Tonsitue pyHkums, 3arpy3ka 3agaHust IS
MaTeMaTHYECKHAE METOIbI KOHTPOJIS Ha
o o CaMOCTOATECIIbHAA o
o | HecnenoBanuii GbyHKIUH 1 Ux pabora 00pa3oBaTeNbHBIHI 4
MPUMEHEHUS I ONTUCAHUs noptan UI'Y
OMOHMYECKUX CHCTEM. educa.isu.ru
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Tema 3. luddepenunansubie
YPaBHEHUS U CUCTEMBI
YpaBHEHHIA, OTTMCAHHE

3arpy3ka 3agaHus s
KOHTPOJIS Ha

CaMOCTOATCIIbHAs o
CJIOKHBIX OMOJIOTHYECKUX o0pa3zoBaTeNbHBIN 2
3 pabora
CHCTEM B BUJE noptan UI'Y
muddepeHImanbHbIX educa.isu.ru
YpaBHEHUHU.
3arpy3ka 3agaHus s
Tema 4. UucneHHbIE METOIBI py a a
KOHTPOJISI Ha
WHTETPUPOBAHUS CaMOCTOSITEITbHASL .
4 muddepeHIaTbHBIX pabota obpasoBaTelL LI 4
N nopran UI'Y
ypaBHEHUH. X
educa.isu.ru
Tema 5. Teopus 3arpy3ka 3aaHus s
BEPOSATHOCTEM U €€ KOHTPOJIS HA
CaMOCTOATECIIbHasA -
5 MPUMEHEHUE IS pabota o0pa3oBaTeNnbHbIHI 2
UCCIIEIOBAHUA nopraix UI'Y
OMOJIOTHYECKHUX CHCTEM. educa.isu.ru
Tema 6. Metoabl
. 3arpy3ka 3agaHust s
MaTeMaTUYECKOI CTaTUCTKU.
KOHTpOJIS Ha
OCHOBBI TECTUPOBAHHUS CaMOCTOsTETbHAS o
o0OpasoBaTeNbHBIN 2
6 | cTaTHCTUYECKUX TUIOTE3 NPU pabora
nopran UI'Y
HCCIIEIOBAaHUHT X
educa.isu.ru
OMOJIOTUYECKUX JaHHbIX.
3arpy3ka 3agaHust JUIst
Tema 7. Meroas! Teopun Py 6 A
. KOHTPOJISI Ha
CIIy4alHBIX MPOIECCOB I | CaMOCTOSATENbHAs .
o0pazoBaTenbHbBIN 2
7 OMHCaHUsl OMOJIOTHYECKUX pabota
CHCTEM noprain UI'Y
' educa.isu.ru
3arpy3ka 3agaHust IS
Tema 8. ImutanmonHoe KOHTpPOJIA Ha
CaMOCTOSITENbHAS .
8 KOMIIBIOTEPHOE paora o0pa3zoBaTenbHBIN 2
MOJICIUPOBAHNE B OMOJIOTHH. noptan UI'Y
educa.isu.ru
Tema 9. [Ipocreitmue
MaTeMaTHYeCKHUe MOJIEIH 3arpy3ka 3agaHust s
OMOJIOTMYECKHUX MPOIIECCOB, KOHTPOJISI HA
CaMOCTOSITENbHAS .
OTHCHIBAEMbIE CUCTEMAMH o0pa3oBaTeNnbHBIHI 2
9 pabora
g depeHnaIbHbIMU nopran UI'Y
YPaBHEHHUSIMU C HECKOJIBKUMU educa.isu.ru
TIEPEMCHHBIMH.
Tema 10. ITpumepsr 3arpyska 3agaHus A
MaTeMaTUYeCKUX MOJIEIEeH B KOHTPOJISI HA
o CaMOCTOATCIIbHAasA o
10 TE€HETUKE, IBOTIOLIMOHHOM paora o0pa3oBaTeNnbHBIHI 2
O6uonoruu, OMOXUMUH, nopran UI'Y
DKOJIOTHH. educa.isu.ru
Wroro yacos 24
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VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYHIEI'O KOHTPOJISI A
IMPOMEXYTOYHOU ATTECTALIUA

B pamkax agucuumiauHbsl «MojenupoBaHHE€ U NPOTrPaMMHUPOBAHHE OHUOMPOIECCOB)
UCIOJIB3YIOTCS ClIeqyIoIne (POPMbI TEKYIETO KOHTPOJIA:

- YCTHBIN OIpPOC;

- YCTHBIW JTIOKJIAJI I10 TEME;

- IMCbMEHHAas padoTa Mo PEIICHUI0 JOMAIHUX 3a/laHuH;

DOH/1 OIICHOYHBIX CPEJICTB BKIKOYALT!

- [IEpEYEHb TEM JIOKJIAJI0B 10 TEMaM JUCLUIUIMHBI,

- BOIIPOCHI JUIsl CAMOCTOSATENBHOTO U3Yy4eHus (cpc);

- 3aJ]a4u 7151 CaMOCTOSITEIbHOIO JIOMALIHETO PELLECHMUS;

- BOIIPOCHI ¥ OMJIETHI JUIs 3a4eTa.

Ha3nauenue olleHOYHBIX CPEACTB: BBIABUTH chopMupoBaHHOCTh KommereHimid 11K-1, ITK-2

(en. 1. 111).

IlepeyeHb TeMbl YCTHBIX /I0K/IA/10B

1. Temal. Bkiag oTe4ecTBEHHBIX U 3apYOCKHBIX YUCHBIX B CTAHOBJICHUE U Pa3BUTHE
MaTeMaTU4eCKOil OUOJIOTH.

2. Tewmal. SI3bIK mporpaMMHpOBaHUs Java U €ro IpUMEHEHHE sl OMOJIOTHUECKUX
HUCCIIEIOBAHUN.

3. Tewma 1. SI3b1k mporpammupoBanus Python u ero npumMenenue it OMOIOTHIECKUX
HUCCIIEIOBAHUMN.

4. Tema3. lunamuueckuii xaoc, mpuMepsl cucTeM IuddepeHnaibHbIX YpaBHEHUH, C
Xa0THYECKOU TMHAMHKOM.

5. Tewma 8. bubnuoteka mamuuHo# rpaduxku Gnuplot u ee ucnonb30BaHUE s
BU3YyaJIU3al[M1 HAyYHOH rpaduki.

6. Tema 8. CmoOHO pactipocTpaHseMas IporpaMma st 00paboTKH BEKTOPHOH Tpaduku
Inkscape u ee ucnonab30BaHUE A BU3yalIU3alluid HAYYHOU IrpaduKu.

7. Tema 9. JluHaMuuyeckue MOJIENH B SKOJIOTHH, ONMCAHNE COOOIIECTB C HECKOJIbKUMU
YPOBHSIMU OpTaHU3aIUH TPOPUUECKUX CBSA3ZEH.

8. Tema 9. O606mennas moaens Kommoroposa st 1ByX BUIOB, B3aNMOACHCTBYIONIUX O
TUITY XMILHUK - )KE€PTBA.

9. Tema 9. Mojaenu monyJIsSIIUOHHON TUHAMUKH C TIPOCTPAHCTBEHHBIX PaCIpeICICHHEM
OpraHU3MOB.

10. Tema 9. Mojenn SBOTIOIIMOHHBIX TTPOIIECCOB.

11. Tema 9. I'eHHble ceTH, ONMMCaHUE TEHHBIX CETEH C MOMOIIBIO CUCTEM
muddepeHIMaNbHbIX ypaBHEHUH.

12. Tema 9. MaremaTuyeckre MoJIeJIM KBAaHTOBO-MEXaHUYECKHX MPOILIECCOB B
OMOJOTUYECKUX CUCTEMAX.

13. Tema 9. Mozenu MOJIEKYJIIPHON TUHAMMKH.

14. Tema 9. Moiens MOJIEKYJIIPHON TMHAMHUKA O€TKOB «aKBAaIIOPHUHOBY», 00€CTICUNBAIOIITUX
MACCHUBHBINM TPAHCIOPT BOJIBI Yepe3 KIETOUHYI0 MEMOpaHy.

IlepeyeHsb BONPOCOB /151 CAMOCTOSITEJILHOTO U3Y4YeHH
1. SI3pIk mporpaMMupoOBaHUs Java, ero MCIoIb30BaHNEe MTPH aHATN3e ONOIOTHUECKUX
JAHHBIX ¥ pa3pabOTKU MaTeMaTHYECKUX MOJIesIel OMOIOTHYECKUX MPOLIECCOB
2. SI3wIk mporpammupoBanus Python, ero ncronbs3oBanue Ipu aHAIH3¢ OHOTOTHYSCKUX
JTAHHBIX ¥ pa3pabOTKU MaTeMaTHYECKUX MOJIesIell OMOIOTHYECKUX MPOIIECCOB.
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bubnuoreka mammuHON rpaduku Gnuplot U ee UCTIOIb30BaHUE [T BU3YaTU3AI[HH
Hay4HOU Tpaduku.

CnobHo pacmpocTpaHsemMas mporpaMmma ajist 00paboTku BekTopHoi rpaduku Inkscape u
€€ UCIOJIb30BaHME JIJISl BU3yAIN3allii HAYIHOU IpaduKy.

IlepeyeHb JOMANTHUX 3aJaHUS JJISI CAMOCTOSITE/ILHOTO BbITIOJIHEHU S
Tema 1. Pemenue nomairHux 3ajaHue MO0 TEME CUCTEMBI JIMHEHMHBIX M HEJIMHEHHBIX
YpaBHEHUH.
Tema 2. Pemennrie JOMaIHuX 3alaHA IO TEME UCCIIEAOBAHHUE (DYHKITHIA.
Tewma 3. Pemenue nomanraux 3aganuii mo teM auddepeHnuaibHble YpaBHSHHSI C
IIOMOIILI0 AHAIMTUYCCKUX METOJOB.
Tewma 4. Pemienne nomarHux 3aaanuii mo teM auddepeHnnanbHble YpaBHEHHS C
IIOMOIILIO YUCIICHHEIX METOJIOB.
Tewma 5 . Pemenue qoMaiiHux 3aIaHuid 110 TEOPUU BEPOSTHOCTEH.
Tema 6. Pemenue 3a1a4u o TeMe aHATMTUYECKUE U YUCIICHHBIE METObI TECTUPOBAHUS
MaTeMaTHYECKUX THITOTES.
Tema 7. Pemenue 3a1a4d o TeMe OIMUCAHUE U HUCCICA0BaHNE OMOIOTHYECKUX CUCTEM
METOJaMH TEOPUU CIyYalHBIX MPOIECCOB.
Tema 8. Pewrenue 3aga4 1o KMUTAIUOHHOMY MOJIETMPOBAHUIO OMOIOTMYECKUX
MPOIIECCOB.
Tema 9. Pemenue 3aau o pa3paOOTKU MOJIENIEH, OMUCHIBAIOIINX Pa3IMUHbBIE
MPOCTEHIINE TUITBI OMOJIOTUYECKHUX MTPOIIECCOB.
Tewma 10. Pemenue npakTHYECKUX 3a1a4 110 UCCIEAOBAHUIO TUHAMUYECKOTO ITOBEICHUS
CJIO’KHBIX OMOJIOTHYECKHUX CHUCTEM.

IIpuMepHBIH NepeYeHb BONPOCOB K 3a4€eTy
MartpuuHnas anreOpa, CIOKE€HHE M YMHOXEHHE MATPHL], TEOpus OIpeAeTUTENeH,
CBOICTBA ONPEIEINUTEIEH, METOIbI HAXOKIEHUS OIIPEIEIUTENei?
VYcnoBus CyliecTBOBaHUS PELICHUs] CUCTEMBI JMHEHWHBIX ypaBHEHUH, MeToa ['aycca mis
pEILIEHUs] CUCTEM JIMHENHBIX YPABHEHUN?
MeTo/1 TOJIOBUHHOIO JENIEHUS AJIsl PELIEHUS] CUCTEM HEJIMHEWHBIX ypaBHEHUI?
Onpenenenue NoHATHE QYHKIMS, IKCTPEMYMBI () yHKIMNA?
Omnpenenenust MOHATHE IPOU3BOIHOM, MeTo1bl U PepeHtmpoBanns GyHKIUA?
Bbruucnenne npuONMKEHHBIX 3HAYEHMH (YHKLIMS C TOMOIIBIO CYMMMPOBAHUS
OCCKOHEUYHBIX PSIAO0B?
Onpenenenus  noHatue  auddepeHaIbHoe YPaBHEHHUE, UHTETPUPOBAHUE
b depeHIMATBHBIX YpaBHEHUI IEPBOT0 MOPsiIKa METO/IOM pa3/ieiIeHHs] TIEpEMEHHON?
Cuctems! tuddepeHnanbHbIX YpaBHEHHH?
JuddepenunanbHple ypaBHEHHs BBICHIMX MOPSJKOB W HUX CBEIEHUE K CHCTEMaMm
Qg depeHIMaIbHbIX YpaBHEHUN?
Meton Ditnepa u Meroa Diiiepa ¢ mepecyeToM Ajsl MPUOIMKEHHOTO UHTETPUPOBAHUS
cucreM auphepeHInaIbHBIX YpaBHEHUH?
[TonsTe cnyuyaiiHas BeNWYMHA M CIyd4ailHOE COOBITHE, ONpEIEICHUE TOHATHE
BEPOSATHOCTH, TEOPEMBI CIIOKEHHUS U YMHOKEHUS BEPOATHOCTEN, YCIOBHAsA BEPOSTHOCTh?
3aKoHbI pacnpesiesieHus! CIy4yalHbIX BEJTMUYMH, 3aKOHBI pACIPEeIeHNs KOJINYECTBEHHBIX
CIIy4yaliHBIX BEJIMYUH, TPUMEHUMBbIE B OHOI0rUn?
[TonsiTue BBIOOPKM CTATUCTUYECKUX JAHHBIX, THUIBl CTATMUECKHUX BBIOOPOK, OILIEHKA
napaMeTpoB pacIpeieNIeHUs] B CTAaTUCTUYECKUX BHIOOpKax?
[ToHsiTE  CTATUCTMYECKOM THIIOTE3bI, AHAIUTHUYECKHE METOABl  TECTHPOBAHMS
HE3aBUCHMOCTH 3aKOHOB pacIipeieIeHUs B IByX BbIOOPKaxX KOJMUECTBEHHBIX CIyJailHBIX
BEIMYNH?
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15. bectpen aHanM3 W €ro MNPUMEHEHHE MJiS OLIEHOK MapamMeTpOB pACIPEICICHUS B
CTATUCTUYECKUX BHIOOPKAX U TECTUPOBAHMS CTATHCTHYECCKUX TUIOTE3?

16. IlonsTHE CIy4allHOTO MpOLECcca, ONMUCAHUE CIYYalHBIX MPOILECCOB C MOMOIIBIO CUCTEM
ypaBHeHuii Konmoroposa — CmupHoBa?

17. Buasl UMUTAMOHHBIX KOMIBIOTEPHBIX MOJENEH, MOHATHE OO0BEKTa MPU COCTABICHUU
MMHUTAIMOHHOW KOMIIBIOTEPHON MO ?

18. MaTtemaTnueckue MOJICTH TUHAMUKA TOITYJISIIHIA?

19. MaremaTtudeckue MOJICTH AUAECMUICCKUX TIPOIIECCOB?

20. UMuTaniMOHHbIE MOJICIN B DBOJIFOIIMOHHON I'eHETHKE?

21. Monenu reHHbIX ceTen?

22. MaremaTU4eCcKue MOJCIHU CI0KHBIX OMOJIOTHYECKUX COOOIEeCTB?

23.Maremarudeckue MOJIENU MOJIEKYJIAPHON TMHAMUKH ?

PaspaboTunk:
Higyens nouent Bykun 10.C.
g (MOAMKCH)

IIporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu ®PI'OC BO mno HampaBieHUro
06.03.01 buosnorus

[lporpamma paccMoTpeHa Ha 3aceqaHud  Kadeapsl (QHU3HKO-XUMHYECKOW OHOJIOTHH,
ononmxenepun u ononadpopmaruku 17.04.2024 r. nporoxon Ne 15.

= = e
3aB. kadenpoi, 1.6.1., mpodeccop B.I1. Canosaposa @ayffﬁ
Hacmosuwyas npoepamma, ne modcem Ovimb 80cnpouzsedena Hu 8 Kakou popme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-paspadbomyuxa npoepammol.

22



