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AHHOTALMS

B kxypce wu3maraioTcsi OCHOBHBIE CBEIEHHUS O KJIACCHUECKUX U COBPEMEHHBIX YHCIEHHBIX
METOJax PpeIICHUS Pa3IMYHBIX MPUKIAJHBIX 3324 C HCIOJIb30BAaHHEM S3bIKa MPOrPaMMHPOBAHUS
Python. B xypce 3arparuBaroTcsi Takue TeMbI KaK: IPsSMbIe U UTEPAIIMOHHBIE METO/IbI PEIICHUST CUCTEM
JTMHEHHBIX aNTeOpanveckux YpaBHEHUH, pelIeHne HeIMHEWHbIX anreOpandecKiuX W TPAHCICHICHTHBIX
ypaBHEHUIT; HHTEpHIONupoBanue, auddepeHIpoBaHNe U HHTETPUPOBAHKE, PEIICHNE KPAeBbIX 3a1ad
n 3amaq  Komm 1 oObIKHOBEHHBIX I depeHInanbHbIX YpaBHEHUH, a TaK)Ke METOAbl PEIIeHHUs
CMEIIaHHBIX KPaeBBIX 3a7ad /Uil MU PepeHIINaIbHbIX YPaBHEHUH B YaCTHBIX NMPOU3BOIHBIX. Kaxmas
TeMa WUIIOCTPUPYETCS C HCHOJIb30BAHMEM HWHTEPAKTHBHBIX CPEACTB fA3bIKA IMPOrPAaMMHPOBAHUS
Python u cpenctB Jupiter notebook. B mporecce oOyueHHs, CTYIEHTbl y4aTcsl pealin30BBIBATH
pa3NUYHBIC YHUCIEHHBIE aJNTOPUTMBI B BHJE TNPOTPAMMHBIX KOMIUIEKCOB M OHOIMOTEK C
ucnonp3oBanueM Python, 4To mo3BoisieT, B mepByro-oYepeb, OCBOUTH JAaHHBIC aJTOPUTMBI, & BO
BTOPYIO, YIYUIINTh HABBIKU IPOTPAMMHUPOBAHUSI.

B mporecce 0cBOCHUS AUCHUITIMHBL, CTYACHTHI H3yYalOT CIESTYIONIHHA TEXHOIOTHYECKUN CTIK:
Jupiter notebook, Anaconda, LaTex, Python u ero 6u6nuorexku, Miro, Wolfram|Alpha.

1.  LEJU U 3AJAYU OCBOEHUS YYEBHOM JUCLHUTNIIUHBI

Lenbto ocBOEHMSI yUeOHOM TUCIMITIIMHBI SIBIISETCS

- O3HAKOMJICHHE CTY/IEHTOB C OCHOBAaMH YMCIIEHHBIX METOJIOB M ()OPMHUPOBAHUE Yy HUX YMEHH
Y HaBBIKOB pPEIIEHUs MPAKTHYECKUX 3a/1a4;

- (opMupoBaHMEe HaBHIKOB aHalMM3a W OOpPaOOTKM TMOJYYEHHBIX NPU BBIMOJHEHHE
1a00paTOPHBIX PabOT PE3yJIBTATOB, & TAKIKE MX CUCTEMATH3AIMs B OPME HAYIHOTO OTYETA;

- pa3BUTHE HABBIKOB TPOTPAMMHUPOBAHHS W Pa3pabOTKH 3aKOHYCHHBIX TIPOTPAMM C
UCTIONIb30BaHUEM SI3bIKa IporpammupoBanus Python.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

Jlis  yCHemHOro OCBOEHUS AMCHUUIUIMHBI HEOOXOAUMBbI 0a30Bble 3HAHMS CIEAYIOLIUX
JTUCIUILTAH MAaTEeMaTUYECKOTO [IUKIIA!

"] nuueitHas anrebpa;

] oObIkHOBEHHBIE UG PEepeHIINaTbHbIC YPABHEHUS;

[l MmaTeMaTUYeCKHI aHAIN3;

] MHTETpaNbHBIC YPaBHEHHUS,

a TaKk)Ke TUCIHMIUIMH U3 IIHKJIa KOMITBIOTEPHBIX HAYK:

o Madopmaruka;

o IIporpammupoBanue Ha 1r000M si3bike C/C++/Basic/Python/Matlabu nip.

Matepuan Kypca MOXKET ObITh HCIOJB30BaH B MEPBYIO OYEPEab MPHU MOATOTOBKE BBIMYCKHBIX
KBaJIM(HUKAIIMOHHBIX PalOT, s pelleHusl 3a1ad C HCIOJIb30BAaHHEM METOJI0B BbIUYHCIUTEIHLHON
MaTeMaTuku. Taxke mMaTepuan JaHHOTO Kypca MOXKET OBITh HCIIONIb30BaH KaK OCHOBA, JJs Oolee
yIIIyOJIEHHOTO W3YYEHHUS BBIYMCIMTEIBHON MaTeMaTWKd (B YAaCTHOCTH, MpPHU PpEHICHWH 3anad,
CBSI3aHHBIX C YPaBHEHUSMHU B YACTHBIX MPOW3BOJIHBIX, METOJaMHU ONTHMHU3AIMK H T.I.). HekoTopsie
TEMBI Kypca, MOTYT OBITh MOJIE3HBIM TeM, KTO W3ydaeT MPHUKIIAIHBIC METO/IbI aHAJTN3 JaHHBIX.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIE KOMIIETESHIHH:

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIINN

OIIK-1 [1] — Cocoben ucoib30BaTh
0a30BbIC 3HAHUS
C€CTCCTBCHHOHAYYHLIX JUCHUIIJIUH B
npoheCCHOHATLHOM JIEATEILHOCTH,
IMPUMCEHATH MECTOAbI
MaTeMaTHYECKOI'0 aHalln3a 1
MOJICTTUPOBAHUS, TCOPETHUECKOTO H
9KCIIEPUMEHTAIBLHOTO UCCIICIOBAHUS

OIIK-1 [3] — Crioco6eH MpUMEHSTh
€CTECTBCHHOHAYYHBIC U
OOIIeH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHIECKOTO aHAIIN3a U
MOJICTTUPOBaHUS B
npodecCHOHATEHOM JIeATETBHOCTH

OIIK-1 [2] — CriocoOeH NpUMEHSTh
€CTECTBEHHOHAYYHbIE U
00IIenH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTH4eCKOro aHaJIn3a u
MOJICJIMPOBAHNUs B MH)KEHEPHOMN
NeSITebHOCTH, CBSI3aHHOM ¢
MIPOEKTUPOBAHUEM H
KOHCTPYHPOBAaHUEM, TEXHOJIOTHSMHU
MIPOU3BOJICTBA MMPUOOPOB U
KOMIIJIEKCOB LITMPOKOI'0 Ha3HAUEHHUSI

Kon n naumMeHoBaHne UHIMKATOPA JOCTHXKEHUS
KOMIETEHIINH

3-OI1K-1 [1] — 3HaTh 6a30BBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUILINH; OCHOBHBIE MaTeMaTHUECKHUE 3aKOHbBI; OCHOBHBIE
(buzmveckue sSBJICHUS, TPOIIECCHI, 3aKOHBI U TPAHHUILIBI UX
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX XUMHUYECKUX 3aKOHOB
U SIBIIGHUI; METO[bl MATEMATHUYE€CKOTO MOJIETUPOBAHMUS,
TEOPETUYECKOTO U IKCIEPUMEHTATBHOTO UCCIICIOBAHMUS
V-OIIK-1 [1] — YMeTb BBISBISTh €CTECTBEHHOHAYUHYIO
CYIITHOCTb MPO0JIeM, BO3HUKAIOIINX B XOJI€
po(heCCUOHATTLHOM e TSIbHOCTH, IPUBIICKATD TSI UX
pelleHusl COOTBETCTBYIOIMINN (PU3UKO-MaTeMaTHYECKUN
amnmapar

B-OIIK-1 [1] — Bragers MaTeMaTuuecKuM anmnapaToMm Jist
pa3paboTKu MoJIeel POLIECCOB U SIBICHUHN, PELICHUS
NPAaKTHYECKUX 3a7a4 MPpodhecCHOHaNbHOM NesSTeNIbHOCTH;
HaBBIKAMU HCIIOJIb30BAHMSI OCHOBHBIX 00IIE(hU3HIECKUX
3aKOHOB U MPUHIUIIOB

3-OIIK-1 [3] — 3HaTh dyHIaMEHTAIbHbIE TIOHSATHS,
ompeieNICHus, TI0JI0KEHUS, 3aKOHBI, TCOPUU U METO]IbI
OOLIEMH)KEHEPHBIX HAayK, HEOOXOAUMBIE JIJISl pELIeHHs 3a/1a4
npodecCHOHATBHOM e TETFHOCTH.

V-OIIK-1 [3] — ymeTh npuMeHsTh GyHIaMEHTAIIbHbIE
MOHSITHUS, TIOJIOXKEHUSI, 3aKOHBI, TEOPUU U METOIbI
OOIIEeMH)KEHEPHBIX HAyK AJIS pelIeHus 3a1a4
po(heCCHOHATTLHOM JEATSIILHOCTH C YIeTOM TPAHHUI] UX
MPUMEHUMOCTH.

B-OIIK-1 [3] — BnageTh HaBbIKaMH PUMEHEHUSI METOIaMU
MaTeMaTH-4e "CKOTO aHallu3a U MOJEIUPOBAHHUS IPU
paccMOTpeHHH 3a7a4 MPo(eCcCHOHATBHON eI TeTbHOCTH.

3-OI1K-1 [2] — 3HaTh METOABI MATEMATUUECKOTO aHAIN3a U
MOJIEJTMPOBaHUs; 3HATh (PyHAaMEHTaIbHbIC 3aKOHBI U
MOHSITUSL €CTECTBEHHOHAYYHBIX JUCIHUIUIUH, 3HaTh
OCHOBHbBIE TEHCHIIMH Pa3BUTHUSI TEXHUKH U TEXHOJIOTHH B
o0acTi MpruOOPOCTPOSHHS.

V-OIIK-1 [2] — yMeTb IPUMEHATh METOAbl MATEMATUYECKOTO
aHaJIM3a U MOJICIIUPOBAHUS [Tl PELICHUS TPAKTUYECKUX
3a/a4; yMETb IPUMEHATb METO/Ibl TEOPETUUECKOTO U
SKCMEPUMEHTAILHOTO UCCIEAOBAHUS JJIsl POCKTUPOBAHUS U
KOHCTPYHPOBaHUS NPUOOPOB U KOMILJIEKCOB IIUPOKOTO
HA3HAYCHMUS.

B-OIIK-1 [2] — BrageTh HaBbIKaMU IPUMEHEHUS 3HAHUN
MaTEMaTUYECKOro aHalln3a B MH)KCHEPHOM MPaKTUKE TPU
MOJICJIMPOBAaHUM; BIAJE€Th HABbIKAMU MPUMEHEHUS 3HAHUI
€CTECTBEHHOHAYYHbIX JIUCIMIUIMH B UH)KEHEPHOU MPAKTUKE;
BJIa/IETh HABbIKAMU MPUMEHEHUS OOIIEMHKEHEPHBIX 3HAHUN




OIIK-2 [1] — CriocoOeH moHuMaTh
MIPUHIIMIIBI paOOThI
MH(POPMALMOHHBIX TEXHOJIOTHIA;
OCYIIECTBIISITh TIOMCK, XpaHEHHE,
00paboTKy U aHau3 UHPOPMAIIUH U3
pa3IMYHBIX HCTOYHHUKOB U 0a3
JIAHHBIX, TIPEJICTABIISATH €€ B
TpebyemomM opmare ¢
UCIOJIb30BaHNEM UH(OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTUH

OIIK-2 [3] — CniocobeH MpUMEHSITh
OCHOBHBIC METO/IBI, CITOCOOBI U
CpEeICTBA MOTYUYEHUS, XPAHCHUS,
nepepaboTku nHpopMauu

OIIK-3 [1] — Cnocoben
paspabaTbIBaTh aNTOPUTMBI U
KOMITIBIOTCPHBIC ITPOTrpaMMBEl,
MIPUTOIHBIE JIJISl MPAKTUYECKOTO
IIPUMCHCHUA

OIIK-4 [3] — CniocobeH moHnMaTh
MPHUHITUIIBI pA0OTHI COBPEMEHHBIX
HHGPOPMAIIMOHHBIX TEXHOJIOTHI U
WCTIOJIB30BATh MX JIJISI PEIICHHS 3a]1a4
podecCHOHATEHOM JIeATETBHOCTH

OIIK-6 [3] — CriocoOeH pemiathb
CTaHJApTHBIE 3a/1a49H
npodecCHOHATEHOM JISATEIIFHOCTH Ha
OCHOBE WH(OPMAIMOHHOW U
oubnmorpaduyeckol KyJbTyphI C
MPUMEHEHHEM UH(OPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIt

B HH)KGHGpHOfI ACATCIIBHOCTH.

3-OI1K-2 [1] — 3HaTh cpencTBa U METOAbI TOMCKA, aHATN3A,
00paboTKu U XpaHeHUs UH(OpPMALIUY, B TOM YHCIIE BUIbI
UCTOYHUKOB MH(OpMAINH, TOUCKOBBIE CUCTEMBI U CUCTEMBbI
XpaHeHus: "HpopMauu

V-OIIK-2 [1] — YMeTh ocyIIecTBIATh IOUCK, XPAaHEHHE,
aHaiu3 1 00paboTKy MH(pOPMAIIHH, IPEACTABIATH €€ B
TpebyeMoM (opmaTte; IPUMEHITh KOMIIBIOTEPHBIE U CETEBbIE
TEXHOJIOTHH

B-OIIK-2 [1] — BnageTs HaBBIKOM MOMCKA, XPAHEHMUS,
00paboTKu M aHaIu3a HHPOPMAIIUHU U3 PA3TUYHbBIX
UCTOYHUKOB U 0a3 TaHHBIX, IPEACTABIATH €€ B TpeOyeMoM
(hopmare ¢ UCTIONIB30BaHUEM HH()OPMALIMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUN

3-OI1K-2 [3] — 3HaTh OCHOBHBIE METO/IbI, CIIOCOOBI 1
cpenctBa o0paboTKH HHPOPMAIIHH.

V-OIIK-2 [3] — yMETb OCYLIECTBIIATH IOUCK, AHATIU3,
CUCTEeMaTH3alMIo, Ipeodpa3oBaHue MHGOPMaLUU.
B-OIIK-2 [3] — BnageTh HaBbIKaMU pabOTHI C KOMIIBIOTEPOM
KaK CpEeICTBOM yIpaBieHHs HH(OpMaLueH.

3-OIIK-3 [1] — 3HaTh OCHOBHBIE IPUHIIMIIBI U TPEOOBAHUS K
IIOCTPOEHHUIO AJITOPUTMOB, CHHTAKCHC S3bIKA
IPOrpaMMHUPOBAHUS

V-OIIK-3 [1] — YMmeTb pa3pabaTeiBaTh aITOPUTMBI JJIs
pelIeHUs IPAaKTUUECKHX 3aJ1ad COTIacCHO PEIbSIBISIEMbIM
TpeOOBaHUSM

B-OIIK-3 [1] — Bnanets cpenoit mporpaMMHpOBaHUS U
OTJAJIKU JJIs pa3pabOTKU MPOrpamMM Ui IPaKTUYECKOTO
pUMEHEHUS

3-OIIK-4 [3] — 3HaTh coBpeMeHHbIe HH(OPMALIMOHHbIE
TEXHOJIOTUH U IPUHIHUIIBI UX pabOTHI

V-OIIK-4 [3] — ymMeTh IpUMEHSATH COBpEMEHHbBIE
UH(POPMALIMOHHBIE TEXHOJOTHH JUIsl PELISHUs 3a1a4
po(heCCUOHATTLHOM e TSIIEHOCTH

B-OIIK-4 [3] — BnageTh HaBbIKAMH HCIOJIb30BAHUS
COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTUI

3-OI1K-6 [3] — 3HaTh METOAMKY MOMCKA HH()OPMAIIHH,
NPUHIMIBI CO3[JaHUS IPE3EHTAlUN C TPUMEHEHUEM
UH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.
V-OIIK-6 [3] — ymMETb ONB30BATHCS CIPABOYHO-
UH(POPMAIMOHHBIM (DOHJIOM U CIIPABOYHO-TIOMCKOBBIM
anmnapaToM 3JeKTPOHHBIX OMOIMOTEUHBIX CUCTEM U CETH
UHTEPHET, paboTaTh C KaTaJoraMu, COCTaBIISITh
6ubnuorpaduyeckre CMCKH, CO3/1aBaTh PE3CHTALUH
IPOEKTOB U MPEACTABIATH UX TOCPEICTBOM
UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
B-OI1IK-6 [3] — BaeTh HaBBIKAMH CAMOCTOSITEILHOM




YK-6 [1] — CnocoGeH ynpaBisiTh
CBOWM BPEMEHEM, BHICTPAUBATh U
peanu30BbIBaTh TPAEKTOPUIO
CaMOpPa3BHUTHS HA OCHOBE MPHHIIATIOB
00pa30oBaHUs B TEUEHUE BCEH )KU3HU

VKE-1 [2] — Croco6eH nenoib30BaTh
3HAHUS €CTECTBEHHOHAYYHBIX
AUCHUIUINH, IPUMCHATH MCTOABI
MaTeMaTHYECKOro aHaJIu3a 1
MOJICTTUPOBAHUS, TCOPETHUECKOTO H
AKCIIEPUMEHTATILHOTO UCCIIEeIOBAHUS
B ITOCTABJICHHBIX 3aa4ax

paboThl ¢ UHPOPMALIMOHHBIMHU UCTOYHUKAMU 110 KOHKPETHON
TeMaTHKe, IPUMEHEHUST HH(OpMaImOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH 1 pa3paboTKu
MIPE3CHTAIMI TPOSKTOB M PEIICHUS HHBIX 33734
npogecCuoHaIbHOMN e TENTbHOCTH.

3-YK-6 [1] — 3Hatb: ocHOBHBIE TpHEeMbI 3()(HEKTUBHOTO
yTIpaBJICHUS] COOCTBEHHBIM BPEMEHEM; OCHOBHBIE METOIUKH
CaMOKOHTPOJIsI, CAMOPA3BUTHS U cCaMOOOpa30BaHUs Ha
MPOTSHKEHUH BCEH KU3HU

V-VK-6 [1] — YMeTb: 23pPeKTUBHO MIIAaHUPOBATH U
KOHTPOJMPOBATH COOCTBEHHOE BPEMSI; HCIIOIH30BATh METOIBI
CaMOPEryJISILIUY, CAMOPA3BUTHUS U CaMOOOyUEHHS

B-VK-6 [1] — Bnaners: MmeToamu yrpaBieHHs COOCTBEHHBIM
BpEMEHEM; TEXHOJIOTUSMU NPUOOPETEHUS. UCTIOJIb30BAHUS U
OOHOBJICHHS COLMO-KYJIBTYPHBIX U TIPO(ECCHOHATBHBIX
3HaHUi, yMEHUH, 1 HABBIKOB; METOIMKAMHU CAMOPA3BUTHUS U
caM000pa3oBaHMs B TEUCHHE BCEH KU3HU

V-VYKE-1 [2] — yMeTh: UCIIOIB30BaTh MATEMATHUYECKUE
METO/Ibl B TEXHUYECKUX MPUIIOKEHUSIX, PACCUUTHIBATD
OCHOBHBIC YHCJIOBBIC XapaKTEPUCTUKHN CITy4YalHbBIX BEJIUYHH,
pelaTb OCHOBHBIE 33J]Ja4l MATEMAaTUUYECKON CTATUCTHKU;
pemiaTh TUMOBBIC pAaCYCTHBIC 3a/1a4n

3-VKE-1 [2] — 3HaTh: OCHOBHbBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIUIUINH, METObI
MaTE€MaTUYECKOr0 aHalin3a U MOJEIUPOBAHNUS,
TEOPETHUECKOTO M IKCIIEPUMEHTAIHHOTO HUCCIICIOBAHUS
B-YKE-1 [2] — B1aaeTh: METOJJaMU MaTEMAaTHYECKOTO
aHaJIM3a v MOJICIIMPOBAHUS; METOJJAMHU PEIICHHUS 3329
aHaJIM3a U pacueTa XapaKTePUCTUK (PU3HMUECKUX CHCTEM,
OCHOBHBIMH NPHUEMaMH 00paOOTKU SKCTIEPUMEHTATBHBIX
JaHHBIX, METOJIaMU PaOOTHI C MPUKIIATHBIMU MPOTPAMMHBIMU
MPOTyKTaMU

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu W OOBeKTamu (00JacTIMHU
3HaHUI) MpodhecCUOHATBLHON IeATeTbHOCTH:

3agaua O0BeKT NI Kox v HanmenoBanue Kox m nanmenoBanue
npodgeccHOHATbHOM 00J1aCTh npodgeccHOHATbHOM HHAUKATOpPA
pesateabHocTu (311]1) 3HAHUSA KOMIIeTEHIINH; MOCTHKEHUS
OcHoBaHue npogeccHOHATbHOM
(mpogeccuoHATBLHBIN KOMIIeTEeHI[HU
cranaapt-I1C, ananu3
ONbITA)

Hay4YHO-UCCIEN0BATEIbCKUN

[Tony4yenue 3HaHuUii B SnepHbie ITIK-1 [1] - Criocoben 3-1IK-1[1] - 3Hath
00JIacTH pasiualiiOHHON | OOBEKTHI, UCIIOJIb30BaTh HAYYHO- OTEUECTBEHHBIN U
9KOJIOTHH, BO3JCHCTBUS | HICTOYHHUKHU TEXHUUYECKYIO 3apyOeHbIN OMBIT MO
paauanuu Ha )KUBYIO U U3IIyYeHUS uH(pOpMAIIHIO, TEMAaTUKE UCCIICIOBAHUS,
HEXHUBYIO MaTEPHIO. OTEUYECTBEHHBIN U COBpPEMEHHBIE
3apyOeKHBIN OMBIT 11O KOMITbIOTEPHBIE




[Tonyuyenue 3HaHuil B
00J1acTH paMaliMOHHON
9KOJIOTMH, BO3JEHCTBUS
paavanyy Ha )KUBYIO U
HEXHUBYIO MaTEpHIO.

SnepHble
OOBEKTHI,
HCTOYHUKH
W3ITYyYEHUS

TEMATUKC UCCIICAO0OBAaHUA,
COBPEMEHHEBIE
KOMIIBIOTEPHBIE
TEXHOJIOTUHU U
UH(GOPMaIMOHHBIE
pecypchl B CBOEH
MpeIMEeTHON obmacTu

OcHosanue:
[TpodeccuonanbHbIi
crangapt: 24.078, 40.011,
AnHanu3 oneITa:
Hcnons3oBaHne HAyqHO-
TEXHUYECKON
uHpOpMauy,
OTEUYECTBECHHOTO U
3apy0eKHOTO OTbITA 110
TEMaTUKE UCCIICIOBAHMSI,
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUM U
MH(pOPMaLMOHHBIX
pecypcoB B CBOEH
MpeAMETHOM 00J1acTH,
Hcnonk3oBaHue Hay4HO-
TEXHUYECKON
uHpopMaLuuy,
OTEUYECTBEHHOTO U
3apy0eKHOTO OTbITA 110
TEMaTUKE UCCIICIOBAHMSI,
COBpPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUM U
MH(GOPMaILMOHHBIX
pECypcoB B CBOEH
MpeAMETHOM 00JIaCTH.
ITIK-2 [1] - Criocoben
MIPOBOJIUTH
MaTeMaTH4eCKoe
MOJICIIUPOBAHUE
MPOLIECCOB U 0OBEKTOB Ha
0a3e cTaHJapTHBIX
MaKeTOB
aBTOMATHU3HPOBAHHOTO
MPOEKTUPOBAHUSA U
HCCIIEIOBAHUI

OcHosanue:
[TpodeccuonanbHpIi
crangapt: 24.078, 40.011,
AHanu3 onbiTa;
IIpoBenenue

TEXHOJIOTHH U
nH(pOpMaAITMOHHBIC
pecypchl B CBOEH
MpeaMETHON o0macTy, ;
V-TIK-1[1] - ymets
WCIIOIh30BaTh HAYYHO-
TEXHUYECKYIO
nHpopMaIuio,
OTEYECTBEHHBIN U
3apyOeKHBIN OTIBIT 110
TEMAaTUKE UCCIIeIOBAHNU,
COBPEMEHHBIC
KOMITbIOTEPHBIE
TEXHOJIOTHH H
UH(POPMAIMOHHBIE
pecypchl B CBOEH
peIMEeTHOM 00TacTH;
B-TIK-1[1] - BnageTs
COBPEMEHHBIMU
KOMITBIOTEPHBIMU
TEXHOJIOTUSIMHU U
METO/aMH MCTIOIb30BaHUS
UHGOPMAITMOHHBIX
peCypcoB B CBOEH
IpeIMEeTHOM 00IacTH

3-T1IK-2[1] - 3HaTh METOIBI
MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS
MIPOLIECCOB U OOBEKTOB Ha
0a3e cTaHJapTHBIX
MIaKeTOB
ABTOMATU3UPOBAHHOTO
IPOSKTUPOBAHUS U
UCCIICJIOBAHMUIA; ;
V-TIK-2[1] - ymeTts
UCIIOJIb30BaTh METObI
MaTEeMaTHIECKOTO
MOJICTUPOBAHUS
MIPOIIECCOB U OOBEKTOB Ha
0a3e cTaHIapTHBIX
MIAKETOB




MATeMaTHU4CCKOIo
MOACIINPOBAHUA

MPOIIECCOB U 0OBEKTOB Ha

0a3e cTaHJapTHBIX
MaKeTOB

aBTOMAaTU3UPOBAHHOIO
MPOEKTUPOBAHUS 1
HCCIICIOBAHMIA;;
B-TIK-2[1] - BnageTs
HaBBIKAMH

aBTOMATHU3HPOBAHHOTO MaTeMaTH4eCKOro
IIPOEKTUPOBAHUSA U MOJIEIUPOBAHHUS
UCCIIEIOBAaHUH. MIPOLIECCOB U OOBEKTOB HA

0a3e cTaHIAPTHBIX
MaKeTOB
aBTOMAaTU3UPOBAHHOTO
MPOCKTUPOBAHUS
HCCIICIOBAaHUIA;

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nienu
BOCIIUTAHUA
HNuTennexryanbHoe
BOCIIUTAHUC

[IpodeccuonansHoE 1
TPYyIOBOE BOCIIUTAHHUE

3amaun BocriuTaHus (KON)

Co3naHue ycaoBuUid,
o0ecrieunBaroImux, OpMHUPOBAHNE
KyJbTYpbl yMCcTBeHHOTO Tpyaa (B11)

Coznanue ycinoBui,
o0ecrneunBaroInX, OpMUPOBaAHUE
rJ1yOOKOr0 MOHUMaHMS COLMAIbHOM
poiu TpoecCuu, MO3UTUBHON 1
AaKTUBHON YCTaHOBKU Ha LIEHHOCTH
n30paHHOM CTICIIMATBHOCTH,
OTBETCTBEHHOT'O OTHOILIEHUS K
poeCCHOHATBEHOMN A TEIHHOCTH,

Tpyny (B14)

BocnurarenpHbIil noTeHIMAI
TUCIIMILTAH

Hcnonb30BaHre BOCIUTATENHHOTO
MOTEHIIUAa TUCITUTLINH
TYMaHUTapHOTO,
€CTeCTBEHHOHAYYHOTO,
o0menpodecCHOHAIBHOTO U
poeCCUOHATBHOTO MOIYJIS IS
(bopMUPOBaHUS KYJIbTYPbI
YMCTBEHHOT'O TpY/Jla IOCPEACTBOM
BOBJICUEHUS CTYJICHTOB B yueOHbIE
UCCIIeI0BATENILCKUE 3a/1aHus,
KYPCOBBIE€ paOOTHI U JIp.
1.Mcnonp30BaHne BOCOUTATEIBHOTO
MOTEHIMAJa TUCIIATUTHH
€CTeCTBEHHOHAYYHOT'0 U
o01enpodeCcCHOHAIBHOTO MOTYJIS
ist: - GOPMHUPOBAHUS IO3UTUBHOTO
OTHOIIEHHS K TpOodecCHr HMHKEHepa
(KOHCTpPYKTOpa, TEXHOJIOra),
MOHUMAaHUA €€ COLMATbHON
3HAYMMOCTHU U POJIH B OOLIECTBE,
CTpEMIICHHSI CIIeIOBAaTh HOPMaM
npo¢eCCUOHATLHON 3TUKU
MOCPEICTBOM KOHTEKCTHOTO
00y4YeHHUs, pelIeHUs] TPAKTUKO-
OPHUEHTHUPOBAHHBIX CHTYAI[HOHHBIX
3aja4. - GOPMHUPOBAHUS
YCTOMYHMBOTO MHTEpPECA K
npodecCHOHATIBLHOM 1 TeTbHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIFHO MBICIIUTh,
MOHUMATh 3HAYMMOCTb MTPOdEeCCun
MOCPENICTBOM OCO3HAHHOTO BHIOOPA
TEMaTHKH MTPOEKTOB, BHITOITHEHHS
MIPOEKTOB C MOCIEAYIOIeH




[Ipodeccuonansuoe
BOCIIUTAHUC

Coznanue ycnoBui,
o0ecrneunBaroux, OpMUPOBaAHUE
TBOPYECKOTO
WH)XEHEPHOr0/IpOoeCCUOHATBHOIO
MBIIIEHHSI, HABBIKOB OpraHU3aluu
KOJUIEKTUBHOM IIPOEKTHOU
nesitensHocTH (B22)

nyONIUYHON Mpe3eHTaue
pe3yabTaToOB, B TOM YHCIIC
000CHOBAaHUEM HX COLMAIBHON U
MIPAaKTHUYECKON 3HAYUMOCTH; -
(bopMHpOBaHHUs HABBIKOB
KOMaHTHOW pabOThI, B TOM YHUCIIE
peanu3aiuy pa3IndHbIX

MIPOEKTHBIX poJjeil (unep,
WCTIOJHUTEIb, aHAJUTHUK U TIP.)
MOCPENICTBOM BBITTOJTHEHHSI
COBMECTHBIX ITPOEKTOB.
2.Mcnonp30BaHuEe BOCIIMTATEIBHOTO
MOTEHIIMAJIa TUCIUILTHHEI
«OKOHOMUKA U yNpaBICHHUE B
MPOMBIIIJICHHOCTH Ha OCHOBE
WHHOBAITMOHHBIX MTOIXO0B K
yTpaBJICHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«¥Opuanyeckre OCHOBBI
poeCCUHANBHON IS TeTBHOCTID
ist: - OPMHUPOBAHMUS HABBIKOB
CHCTEMHOT'O BUICHUS POJIU U
3HaYMMOCTHU BBIOpaHHOU
npodeccuu B colMaIbHO-
HKOHOMHUYECKUX OTHOILIECHHSIX

yepe3 KOHTEKCTHOE 00y4eHue
1.Mcnonp30BaHne BOCHUTATEIBHOTO
MOTEHIIMAJa JUCIATUTHH
poeCCUOHATLHOTO MOIYJIS JUIs
Pa3BUTHSI HABBIKOB KOMMYHUKAIIIH,
KOMaHTHOH paboThI U JIN/IEPCTBA,
TBOPYECKOTO MH)KEHEPHOTO
MBILIUIEHUS], CTPEMJICHUS CIIeI0BaTh
B IIpo(hecCHOHAIbHOM 1eATENbHOCTH
HOpMaM MOBEJICHHUS,
00ecreunBaroIMM HPaBCTBEHHBII
XapakTep TPYI0BOH J1EATEIbHOCTH U
HEeCITy>KeOHOTO TTOBEICHUS,
OTBETCTBEHHOCTH 3a MPUHSTHIE
peleHust Yepe3 NOArOTOBKY
IPYMNIIOBBIX KYPCOBBIX padoT U
MPAaKTUYECKUX 3a/IaHUH, pelIeHne
KeNCOoB, MPOXOKICHNE MPAKTHK
noarorosky BKP.
2.Hcnonp30BaHne BOCIUTATEIBHOTO
MOTEHIIMAJa JUCIATUTHH
po¢eCCUOHATIBHOIO MOIYJIS JUIsL: -
(bopMHpOBaHUS IPOU3BOJICTBEHHOTO
KOJIJIEKTUBHM3Ma B XOJI€
COBMECTHOTO PEIICHUS KaK
MOJIEJIbHBIX, TAK U MPAKTHUECKUX
3ajad, a TaKkKe MyTeM




[IpodeccuonanbHoe
BOCIIUTAaHUEC

Coznanue ycnoBui,
o0ecrneunBaromux, opMUPOBaHUE
KYJIBTYpbl HHPOPMALIMOHHOM
6e3omacHoctu (B23)

MOJIKPEIUJICHHE PAllHOHATBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMOJICVCTBUS B IIPOEKTHOMU
JEeATETFHOCTH SMOIIMOHATHHBIM

3¢ (HeKToM YCIenrHoro
B3aUMOJICHCTBUS, OIIYIIICHUEM
pocta o611ei 3¢ (HeKTUBHOCTH MPH
pacnpeesieHny IPOeKTHBIX 3a/1a4 B
COOTBETCTBUH C CUIHLHBIMU
KOMITETCHTHOCTHBIMHU U
HMOIIMOHAIBHBIMHU CBOWCTBAMU
YJIEHOB IPOEKTHOM T'PYIIIBL.
Hcnonbs3oBaHne BOCIUTATENILHOTO
MOTEHIMAa TUCIUTUINH
pohecCHOHANTBEHOTO MOAYJIS TS
(dhopmupoBanre 0a30BHIX HABHIKOB
nH(pOPMALIMOHHON 0€30MacCHOCTH
yepes U3y4eHue MoCcaeCTBHI
XaJlaTHOTO OTHOUICHHS K paboTe ¢
WH(OPMAMOHHBIMU CUCTEMAMH,
0a3amMu aHHBIX (BKIIIOYAs
MePCOHAJIbHBIC JAHHBIC), TIPHEMaXx
Y METOJIaX 3JI0YMBIIIJICHHUKOB,
MMOTEHIIMATILHOM YPOHE
M0JIb30BATENSM.

S. CTPYKTYPA U COJEPKAHUE YYEBHOMN JUCIUATLINHBI

Paznensl yueOHOM TUCIUIUIMHBL, X 00BbEM, CPOKH U3y4EHUS U (POPMBI KOHTPOJIS:
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* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamoB noipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) sK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3zelioB:

O06o3na | [Tos1HOe HAaUMeHOBaHHe

YeHue

KU1 KoHTposib 1o uroram

3 3auer

KAJIEHJIAPHBIN IITIAH

Henen | Temsl 3ansaTuii / Coagep:xkanue Jlek., | IIp./cem. | JIa6.,

U yac. , yac. yac.
6 Cemecmp 15 30 0

1-8 Paznen 1 8 15 0

1-6 Tema 1. BBegenne. UnTepnosuposanue, Bcero aytuTopHbIX 4acoB
audPepeHuupoBaHue 1 MHTErPUPOBAHNE IIPHU MOMOLIH 6 | 10 | 0
Python. Omnnaiin
JlaeTcs kpaTkas XxapakTepucTHKa npeamera. PaccmatpuBaroTest | () 0 0
HMCTOPUYECKHUE MPEIMOCHUIKH K PA3BUTHIO METOJIOB




BBIYMCIIUTENIbHOM MAaTEMAaTUKH KaK CAMOCTOSITEILHOTO pa3zelia
Hayku. ONUCHIBAIOTCS ¥ WIUTIOCTPUPYIOTCS IPUMEpPaMu
OTINYUS BEIYUCITUTEILHON MaTEeMaTUKU OT JPYTHUX JUCHIUTUIHH
MaTeMaTHYECKOT0 IHKIIA.

OO0cy)xaaroTcs METOAbI UHTEPIOIALMH (QYyHKIHH, T.€. METOIbI
MO3BOJISAIOIINE TI0 KOHEYHOMY Habopy 3HaYeHUH (YHKINU B
HEKOTOPBIX TOYKAX MPUOIMKEHHO BOCCTAHOBUTH €€ BUI.
IIpuBoasTCs pocTenine IpUMEPsI TOIMHOMHUAIBHON
MHTEPIOIALNA. PaccMaTpuBarOTCS HHTEPIOISLMOHHBIE
nosiMHOMBI JIarpanxka u Hetorona. TounocTs uHTEpHIONAIUU
o Jlarpanxxy. MuHMMH3anuu omMOKY MHTEPIONIALUY 110
Jlarpanxy c npuMeHeHHeM HyJiei moauHoMoB YeOhliieBa.
O6cyxnaercs 00yCIOBICHHOCTD 3aa91 IMOJTMHOMHAIBHON
uHTepnosinuu. C ucnons3oBaHueM s3bika Python
WITIOCTPUPYIOTCSI OCOOEHHOCTHU MOJTMHOMUAIBHON
UHTEPNONIALNU. J[at0TCsl COOTBETCTBYIOLINE IPUMEDPHI.
PaccmaTpuBaroTCst METOBI MHTEPIOJSALUY IIPY TOMOIIH
crutaiiHoB. OCHOBHOE BHUMAHUE YIEISAETCS KyCOYHO-JIMHENHOM
MHTEPIIONSALNN U UHTEPIOJISLUYU MPU TOMOIIM KyOU4eCKIX
nonuHoMOoB. C ucnonb30BaHueM si3bika Python
WJUTFOCTPHUPYIOTCS OCOOCHHOCTH CIITTAHOBON MHTEPIIOISAINH.
OO6cyxaaroTcs METOABI MHTEPIIOJISALUY JUIS CITy4ast KPaTHBIX
y3J7I0B UHTEPHOJISAIHUH (ITOJIMHOM DpMHUTA).

Taxoxe nutrocTpupyrotcst 6a3oBbie GyHKIIMH 1 OMOTHOTEKH
s3bika Python, cozmanHble s pemeHus 3a1auu YUCICHHOTO
WHTEPIOJIUPOBAHUS.

[TonsiTHE MPOCTPAaHCTBEHHOM CEeTKH. UHMCIIeHHOE
middepenurpoBanue GpyHkiuii. JIeBblil, mpaBbie u
LEHTpaJbHbIE PAa3HOCTU. MeToa HeonpeIeIeHHbIX

K03 pULEeHTOB, MeTO ps1oB Teitopa 1 MeTo

i epeHIUPOBaHUS HHTEPIIONSIIHOHHBIX TOTHHOMOB.
[Topsiaka anmpOKCUMAIIMU M €r0 OLEHKA JUTs pa3IuYHbIX
dbopmyn urcnennoro quddepennupoanus. [Ipumepsr
BBIUMCIICHUS TUIIOBBIX KOHEUHBIX pasHOCTeH Ha si3bike Python.

Meroas! yncieHHoro uurerpuposanus. ®opmyisl Herotona-
Korekca. BeiBox METO0B NpSIMOYTOJIBHHKA, TPAIIELUN 1
CuMIICOHA € UCIIOJIB30BAHUEM UHTEPIOJALMOHHOIO IOJIUHOMA
Jlarpanxa. YncieHHoe MHTErpupoBaHrue MeToioM [aycca.
Hynu nonunoma Jlarpanxa. MHTerpuposanue
OpIcTpoOCHWUTHPYIOMUX GyHKINNA. OLIeHKa TOTPEITHOCTEN
JAHHBIX METOJOB.

Tema 2. UTepaniuoHHbIe METObI pellICHUSs
TPAHCLHEHAECHTHBIX YPABHEHUI.

TpancuenaeHTHbIE ypaBHEHUA. METOIbI OTIEIEHUS KOPHEM.
I'paduueckuii MeTo M METO/I ICJIEHUS OTpe3Ka MOToJIaM.
NrepanmoHHble METOBI TOMCKA KOPHEN TPAHCIICHACHTHBIX
ypaBHeHHHA. MeToJ TUXOTOMUM (OMCEKLINHN) U €T0
Moaudukaryu. Cepusi METOJOB MPOCTHIX UTEPALUNA: METOJT

Bcero ayiuTopHbIX 4acoB

2 |5 [0
Omuiaiig
0 0 0




penakcauuu, Metoa HproToHa (KacaTelnbHBIX ), METO XOP/.
['paHuIpl MPUMEHUMOCTH METO/I0B ITPOCTHIX UTEPALIHil.
Cxumarolye 0ToOpakeHUs U HEMOABIIKHAS TOUKA.
I'paduaeckuii cMbICT METOZOB MPOCTHIX UTeparuii. [lorstue
CKOPOCTH CXOJMMOCTH UTEPALIMOHHBIX METO0B. MeToabl
MPOCTHIX UTEPALUH B CIIy4ae KPaTHBIX KOPHEH
TPAHCUEHJECHTHBIX ypaBHEHUH. JleMOHCTpalusi IpuMepoB
pelIeHrs TUIIOBBIX 33/1a4 Ha si3bike Python.

9-15

Paznen 2

7 15 0

9-10

Tema 3. 3agaua Komu aj1s1 00LIKHOBEHHBIX

AU depeHInaTbHBIX YPABHEHHUI.

3anaya Kommu ns o0bIKHOBEHHOTO AU(HEepeHInaTbHOrO
ypaBuenus (O/1Y) n-oro nopsnka. Hopmansnas cuctema OY.
Cgenenue 3anaun Komm nms OJY n-oro nopsaka k
HOpMaJIbHOH crucTeMe MU depeHInaIbHbIX ypaBHEHUN
MIEPBOTO MOpsIJIKa.

KecTkue n HexecTKue 3aa4u. SIBHbIE U HESIBHBIE METObI
pemenus 3anaun Komm. Merozasl pemenus 3agaun Komm s
OJY nepsoro nopsiaka. Meroa Ditnepa, METO MPEIUKTOP-
KoppekTop. OnHocnoiHbie MeToabl. Mepapxus meTonoB PyHre-
Kyrra. BeiBog meronoB Pynre-Kytra. Tabmuns! batuepa.
Mmuorocnoitasie MmeToasl. Mepapxus meTonoB Anamca.
I'paduueckuii cMbICT METOJIOB. ATIPUOPHBIE U alIOCTEPUOPHBIE
OLIeHKM ToyHOCTH MeToaa. [lonpaBka Pynre. JlemoHcTpanus
IPUMEPOB PEIICHHsI TUIIOBBIX 33724 Ha si3bike Python.

Bcero AYAUTOPHBIX YaCOB

2 | 4 |0

Omnuiaiig

0 0 0

11-12

Tema 4. KpaeBble 3a1a4u 115l 00bIKHOBEHHBIX
auddepeHINATBHBIX YPABHEHUH W METO/IbI pellleHusl
CJIAY c ucnoan3oBanuem Python.

Kpaesas 3amaua it 00bIKHOBEHHOTO MU (HEepeHIIMATHEHOTO
YpaBHEHHUs BTOPOr0 MOPAAKA. ANMPOKCUMALINS TPOU3BOJAHBIX
KOHEUYHBbIMU pasHocTsMU. KoopaunaTtHas cetka. [lonarue
HEBSI3KH. Vcnonp30BaHNe HEBSA3KHU ISl OLEHKH MOPSIKA
anmMpPOKCUMAIIUU TTPOU3BOIHBIX KOHEYHBIMHU Pa3HOCTSIMHU.
3amena quddepeHnnaIbHOro ypaBHEHUs CUCTEMON
anreOpandeckux ypaBHeHU. MeToa (pPUKTUBHBIX TOUEK ISt
anIpoOKCUMAallMK KPaeBbIX YCIOBUI C MOBBIILIEHHON
TOYHOCTBIO. MEeTObI pELICHHS] CUCTEM JIMHENHBIX
anrebpanveckux ypaBHeHui. Meroa nporonku. Heobxomumoe
YCJIOBHE Il yCTOMYMBOCTU METO/A MPOTOHKU. J[eMOoHcTpanus
MIPUMEPOB pelIeHHs] TUMIOBBIX 3aa4 Ha si3bike Python.

Bcero AYAUTOPHBIX YaCOB

2 | 4 [0

Omutaiig

0 0 0

13-14

Tema 5. CmemanHas KpaeBasi 3aa4a /I BOJIHOBOIO
YPaBHEHHS.

OcCHOBHBIE OHATHS KOHEYHO-PA3HOCTHBIX METO/IOB.
ITpocTpancTBeHHO-BpeMeHHas ceTka. [11abion pasHOCTHOM
CXEMBI. SIBHBIC 1 HESBHBIC Pa3HOCTHBIE cXeMbl. [loHsTHE
HEBSI3KH, TIOPsIJIKA alllPOKCUMAIIUN U YCTOMYUBOCTH
pasHocTHBIX cxeM. [11a6moH Tuna “kpect” it OJHOMEPHOTO
BOJIHOBOT'O yYpaBHeHUs. [lopsa 0K anmpokcuManuu 1
YCTOMUMBOCTH Pa3HOCTHOM 3a/aun Ha 11a0ioHe Tuma “Kpect’.
Hcnonb3oBanue MeTo1a GUKTUBHBIX TOUYEK JUISl TOTYyUSHHS
anMpOKCUMAIMH HA4YaJIbHBIX U TPAHUYHBIX YCIOBHUI.
HccnenoBanue yCTOMYMBOCTH CXEMbI “KpecT . Y clloBHe

Bcero aytuTopHbIX 4acoB

2 | 4 | 0
OmnJaiia
0 0 0




Kypanra. JleMoHCTpalus IpUMepOoB peLIeHNs TUIIOBBIX 3a/1a4
Ha si3bIke Python.

15-16 | Tema 6. CmemianHasi KpaeBas 3aJ1a4a /15l ypaBHEHUs! Bcero aytuTOpHBIX 4acoB
TeNJIONPOBOAHOCTH. 1 E [0
[llectutoueunslii MabIOH U CEMENUCTBO Pa3HOCTHBIX cXeM Uil | OHiaifiH
OJTHOMEPHOT'0 YPaBHEHMsI TEIIONPOBOAHOCTH. OLleHKa 0 0 0

MOPsI/IKa alpPOKCUMAIUH ISl CXEM Ha OCHOBE
MIECTUTOUCYHOTO 11abaoHa. OOOCHOBAaHNE MIPEUMYIIECTB
CHMMeTpI/I‘lHOﬁ CXEMbI U CXEMBbI HOBBIIHCHHOﬁ TOYHOCTH.
AHaJIN3 yCTOMYMBOCTH CXE€M Ha OCHOBE IIECTUTOYEYHOTO
mabsoHa. JleMoHCTpalus IpUMEpPOB PELICHNs TUIIOBBIX 33134
Ha si3pIke Python.

CokpailieHHbIe HAMMEHOBAHUSI OHJIANH OTIIIHIA:

O6o3una | [loiHOe HanMeHOBaHMe
YeHHue

OK OJNEeKTPOHHBIN KypC

1M [TOTHOTEKCTOBBIN MaTepuall
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-maTepuaisl

AM AyJiMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM OJIEeKTPOHHBIE CIIPAaBOYHBIE MAaTEPHUAIIBI
ncC HMHTEpaKkTUBHBIN CAUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

JlekumoHHbBIE ¥ MPAKTUYECKUE 3aHATUS CONPOBOXKAAIOTCS PA3IUYHBIMHU JIEMOHCTPALMOHHBIMU
MaTepualaMH, peain3oBaHHbIMM B Jupiter notebook Ha s3pike Python. JlanHble MaTepuaisl,
MO3BOJISIIOT «HA JIETY» JIEMOHCTPUPOBATH OCOOCHHOCTH paccMaTpUBAEMBbIX TE€M, BBOJIS B KypC DJIEMEHT
UTEPAKTUBHOCTH.

OCHOBHOHM akIEHT B Kypce JelaeTcs Ha PEUIeHMHM NPAKTUYECKUX 3a7ad, B TOM YUCJIE Ha
MPUMEHUMOCTH PacCMaTPUBAEMBIX IMMOJIX0JI0B B MPUKIAJHBIX HccienoBanusx. [Ipu oOcyxaennu tem
JIEKIMOHHBIX 3aHATUH HCIOJIb3YIOTCS MHTEPAKTUBHbBIE (DOPMBI 00YUEHHMSI, B YACTHOCTHU UCIIOJIb3YIOTCS
IIpe3eHTalK, OOCYXIAITCs MOCJIEIHUE HaydHble pabOThl, HOBbIE YUCIIEHHBIE METOABI U CXEMBI,
pacckasblBaeTcsi 0 paboTe ¢ HayuyHOW suTepaTypoll. OOs3aTeNbHBIM SBIISETCS CaMOCTOSITEIbHAS
paboTa CTyZECHTOB, BBINOJIHEHHE MHAWBUIYAIbHBIX 3a/JaHuil, paborta ¢ aureparypoii. Ilomumo storo,
CTYJEHTBI IIOJIy4alOT OIBIT CaMOCTOSITEIbHOM IOArOTOBKM 3aKOHUEHHBIX IPOrpPaMM, YJIy4IIAKOT
HaBBIKM MPOrpaMMHMpOBaHUs Ha s3blke Python, ywarcs cucremaru3upoBaTh M IPENCTaBIATH
pe3yNbTaThl UCCIIEI0OBAaHUI B BU/IE OTUETOB.

IIpu ocBOeHMM MaTepHala Kypca, CTyAEHbl OCBAUBAIOT CIEAYIOIINNA TEXHOJIOITMYECKUI CTIK:

o Python;

o Jupiter notebook;

o Latex;

o Wolfram|Alpha




7. ®OH/J OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTHNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILINHE.

Cesi3p Mexay (GOpMHUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH TabnuLe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTaAllMOHHOE MEPONIPUATHE
(KII 1)
OITK-1 3-OIK-1 3, KU-8, KU-15
V-OIIK-1 3, KU-8, KU-15
B-OTIK-1 3, KU-8, KU-15
OIK-2 3-OIK-2 3, KU-8, KU-15
V-OIIK-2 3, KU-8, KU1-15
B-OIK-2 3, KU-8, KU-15
OITK-3 3-OIK-3 3, KU-8, KU-15
V-OIIK-3 3, KU-8, KU-15
B-OTIK-3 3, KU-8, KU-15
TIK-1 3-TIK-1 3, KU-8, KU-15
V-IIK-1 3, KU-8, KU-15
B-TIK-1 3, KU-8, KU-15
MK-2 3-TIK-2 3, KU-8, KU-15
V-TIK-2 3, KU-8, KU-15
B-TIK-2 3, KU-8, KU-15
YK-6 3-VK-6 3, KU-8, KU-15
V-VK-6 3, KU-8, KU-15
B-VK-6 3, KU-8, KU-15
VKE-1 3-VKE-1 3, KU-8, KU-15
V-VKE-1 3, KU-8, KU-15
B-YKE-1 3, KU-8, KU-15
OITK-1 3-OIK-1 3, KU-8, KU-15
V-OIIK-1 3, KU-8, KU-15
B-OTIK-1 3, KU-8, KU-15
OIK-2 3-OIK-2 3, KU-8, KU-15
V-OIIK-2 3, KU-8, KU-15
B-OIK-2 3, KU-8, KU1-15
OIK-4 3-OIK-4 3, KU-8, KU-15
V-OIK-4 3, KU-8, KU-15
B-OI1K-4 3, KU-8, KU-15
OTTK-6 3-OIK-6 3, KU-8, KU-15
V-OIIK-6 3, KU-8, KU-15
B-OTIK-6 3, KU-8, KU-15
OIIK-1 3-OIK-1 3, KU-8, KU-15
V-OI1K-1 3, KU-8, KU-15
B-OTIK-1 3, KU-8, KU-15

IIxanbl oneHKU 00pa30BaTeIbLHBIX JOCTHXKEHU




[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAA JIMTEPATYPA:

1. IT 30 Jlexuuwu 1Mo BEIYMCIUTEILHON MaTeMaTHKe : YueOHoe nmocooue, MockBa: HTepHET -
VYuusepcurer nHGpopMarmonHsix Texnonoruit, BUHOM. JlabopaTtopust 3nanuii, 2017

2. O K 90 Marematnueckie BOMPOCHI YUCIACHHOTO PEIICHUS TUIIEPOOTUISCKUX CUCTEM YPaBHEHHH :
yaebHoe nocobue, MockBa: ®usmatiut, 2012



3. 519 B30 Yucnennsie MmeTos! : yued. mocobue ans By3oB, H. C. baxsanos, H. I1. XKunkos, I'. M.
KobGenbkoB, M.: bunom. Jlaboparopus 3nanuit, 2006

JOIIOJIHUTEJIbHAA JINTEPATYPA:

1. 519 Y-67 Unucnennsie metoabl Ku.1 Yucnennsiit ananmus, Mocksa: Akagemus, 2013

2. 519 Y-67 Yucnennsie MeTobl Ku.2 MeToasr MaTemaTrueckoi ¢pusnku, MockBa: Axkanemus, 2013
[MPOI'PAMMHOE OBECITEYEHMUE:

CrenmanbHOE IporpaMMHOE obecriedeHrne He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
JUCLMIIIMHBI

CrnenuaibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHre He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

1. HpOBeI[eHI/IC JICKOUOHHBIX U IMTPAKTUYCCKUX 3aHATHH

Kypc Bkimtouaer B ce0si JIGKIMOHHBIE W NpakTHueckue 3aHsATHs. [IpakThdeckue 3aHATHSA
MIPOBOJISATCS] B KOMIIBIOTEPHOM KJIacce, MMEIOIIeM Bce HeoOXoaumMoe 000pyI0BaHUE U YCTaHOBJIEHHOE
IporpaMMHOe obOecriedeHre. B Xome 3aHATUH B KOMIIBIOTEPHOM KJacCe IIPU  BBINOJIHEHHUH
MPAaKTUYECKUX PabOT MPOUCXOAUT IMOCIIENOBATEIHPHOE OCBOCHHE JICKIIMOHHOTO MaTepuaa, pa3BUTHE
MPaKTUYECKUX HABBIKOB HCIOJIb30BAaHUSI COBPEMEHHOW BBIYMCIUTEIBHON TEXHUKU JUIsl pEIICHUS
3ajad.

B Hauaze ka)ka0ro NpakTUUECKOro 3aHATUS CTYAEHTHI NOIYy4YaoT HHAUBUIYaIbHOE 3a/laHUE 110
paHee MpOCIyIIaHHOMY Ha JIGKIMU Marepuany. J[aHHoe 3allaHue JOJKHO OBITh CHENaHO B TEUEHHUH
IIPaKTUYECKOIr0 3aHiATHs. B cilydae, ecnM CTyAEHT HE yCHEBAacT BBIIIOJHUTBH 3aJaHUE, OIyCKaeTcs
MOJIrOTOBKA MpPOrpamMM CTYJIEHTaMHU J0Ma, OJHAKO B JaHHOM Cciyd4ae CleQyeT YIeNsiTh ocoboe
BHHUMaHUE NPOBEPKE NOHUMAaHUs CTYACHTaMHU BBIIIOJIHEHHOM paOoThl. Crava 3ajaHus JEJIUTCS HA /1Ba
stana. Ha nepBoM 3Tamne cTyieHT 00s3aH 0Ka3aTb KOPPEKTHO pabOTAaoILyI0 IPOrpaMMy, OTBETUTh Ha
BCE BOIIPOCHIl MO KOJIy HPOrpaMMbl M CAMOCTOSTEIbHO BHECTH COOTBETCTBYIOLIUE IIPABKU B
MPOrpaMMHBIM KOJI MO JKeJaHWI0 nperojaasarens. Eciaum CTyJeHT cBOOOJHO OpHEHTHUPYETCS B
IporpamMMe, TO CJIEIYIOIUM 3TaloM CAAaud paboThl ABISETCA MPUEM TEOPETUYECKOro MaTepHaja 1o
naHHOM Teme. Ha naHHOM sTame mpenojaBaTelb 3aJaeT CTYIEHTY ps TEOPETHUECKUX BOMPOCOB, HA
KOTOpBbIE CTYJIEHT 00s3aH OTBETUTH Ul YCIEIIHOW caaud 3anaHus. Eciu cTyleHT He OTBedaeT Ha
TEOPETUYECKHE BOIIPOCH] C1aua 3aJaHUsI HE 3aCUUTHIBACTCS.



Becpk HE0OX0IMMBIH 7151 YCHISIIHOW CAaYM BCEX 3aJaHUN TEOPETUUECKUI MaTepHai U3J1araercs
Ha JIEKLMOHHBIX 3aHATHUSAX, IIOCELUIEHHE KOTOPBIX SBIsAETCS 00s3aTeNbHbIM. [IpakTHka nokasana, 4Tto B
Cllydae IMpOIyCKa XOTs Obl OJHOIO JIEKIIMOHHOT'O 3aHATHS, clladya 3aJaHus 110 COOTBETCTBYIOLIEH TeMe
CYILECTBEHHO OCJIOKHSAETCS.

Ha xaxnom 3aHATHM OTMEUYaeTcs MOCEIAaeMOCTh CTyIeHTOB. [Ipu n3yuennn Kypca cTyaeHTam
PEKOMEHAYEeTCsl BHUMATEIbHO O3HAKOMHUTBCA C IPOrpaMMON JWUCHUIUIMHBI, B35Th B OMOIHMOTEKe
PEKOMEHIOBAHHYIO JINTEPATYDPY.

2. OpraHu3zanus KOHTPOJIS yCIIEBA€MOCTH CTYJIEHTOB

Opranu3zaiiuss KOHTPOJS yCIEBAEeMOCTH CTYJIEHTOB MPOBOAMTCA C HCHOJIb30BaHHE (HOHA
orieHouHbIX cpeAcTB no nanHo auctuiuinae (POC). oupg ouenouynsix cpeacts (POC) — apusercs
HEOTHEMJIEMOM YacThl0 y4eOHO-METOJUYECKOT0 KOMILIEKCa y4eOHON NUCIMIUIMHBI M MpeAHa3HauYeH
JUISL. KOHTPOJII M OIICHKH OOpa30BaTENbHBIX JOCTHXKCHHH OOYYaronIuxcsi, OCBOMBIIMX MPOTPAMMY
JAHHOW JUCLUILIUHBIL.

[Ipu npoBeneHnU TEKYyIEro KOHTPOJIS YCIeBAEMOCTH MO JUCIUIUIMHE UCTIOIb3YIOTCS

- Kontpons no utoram

PyOexxHblii KOHTPOJIh TPOBOAUTCS JBAXKIbI: B CEpeaIuHE W B  KOHIIE CEMecTpa.
[IpomexxyTOUHBIN KOHTPOJIb BHICTABIIETCS HA OCHOBE 3aueTa.

Jliis momycka K 3a4eTy HeOOXOJUMO 3aKPhITh Ha MOJOXKHUTEIBHYIO OIIEHKY BCE MPEJI0KECHHBIC
B paMKax TEKYIIETO KOHTPOJIS 3a/IaHHUs.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TIPEIIOJIABATEJIEM

1. [IpoBeneHne NEKIMOHHBIX U TPAKTUYECKUX 3aHATHI

Kypc Bkirowaer B ce0si JEKIMOHHbIE M MpakTUdeckue 3aHATus. llpakThueckue 3aHITUA
MIPOBOASTCS] B KOMITIBIOTEPHOM KJIacce, UMEIOIIEM Bce HeoOXoIuMoe 000pyA0BaHNE U YCTAaHOBIEHHOE
mporpaMMHOe obecriedeHre. B Xome 3aHATHH B KOMIIBIOTEPHOM KJacCe TMPHU BBIMOJIHEHHUH
MPAKTUYECKUX PAaOOT MPOUCXOTUT MOCIEAOBATEIHHOE OCBOCHHE JICKIIMOHHOTO MaTepuaia, pa3BUTHE
MPAKTUYECKUX HABBIKOB HCIIOJIb30BAHUS COBPEMEHHOW BBIYMCIUTENIBHOW TEXHUKH I pElICHUs
3a1ad.

B Hauane kaxxa0ro mpakTUYECKOro 3aHATHS CTYACHTHI MOTY4YaloT UHIMBUAYAJIbHOE 3aJJaHuE 110
paHee MpOCIyLUIaHHOMY Ha JIEKUMU Marepuainy. JlaHHOe 3a/jaHue JOJIKHO ObITh CAENaHO B TEUEHUU
MPAaKTUYECKOT0 3aHATHs. B ciydae, eciu CTyACHT HE yCHEBaeT BBINOJHHUTH 3aJlaHue, JOIYCKAeTCs
MOATOTOBKA MPOTpaMM CTyAEHTaMH JOMa, OJHAKO B JAHHOM Cly4ae CJeAyeT YIeNATb 0co0oe
BHHUMAaHUE MPOBEpPKE MOHUMAHUS CTYJICHTAMU BBITIOTHEHHOW paboThl. Cnava 3aaHus AETUTCS Ha J1Ba
stana. Ha mepBoM 3Tane cTyieHT 00s3aH MOKa3aTh KOPPEKTHO pabOTAIONIYIO TPOrpaMMy, OTBETUTH Ha
BCE BONPOCHI IO KOy MpOrpaMMbl M CAMOCTOSITEIbHO BHECTH COOTBETCTBYIOIIME TIPABKUA B
MPOrPaMMHBIM KOJI MO JKEJIaHWI0 TNperojaaBarens. Ecmu CTyIeHT cBOOOTHO OPHEHTHUPYETCS B
porpaMMe, TO CIEAYIOIIUM JTAlloM CIa4d PaOOThI SIBJISICTCS MPUEM TEOPETHUECKOTO MaTepuasa 1o
naHHOM Teme. Ha manHOM »Tame mpemnojaBareib 3aJaeT CTYJASHTY Psii TEOPETHYECKUX BOMPOCOB, Ha
KOTOpPBIE€ CTYACHT 0053aH OTBETUTH VISl YCTEIIHOW chaavd 3afaHus. Ecim CcTyZeHT He oTBedaeT Ha
TEOPETUUECKHE BOIIPOCHI C1aua 3aJJaHUSI HE 3aCUUTHIBACTCS.

Ha JexkuuoHHBIX 3aHATHSIX CHayala UW3JlaraeTcsi TEOpeTHYECKHil MaTepuan, 3aTeM
paccMaTpuBalOTCA TMPUMEPHl B 3aBUCHUMOCTH OT TeMbl. llpakThka moKaszaia, 4YTO CJeIyeT
WCIONb30BaTh pPAa3jUYHbIE NPUEMbl BOBJIEYEHHUS CTYJEHTOB B TBOPYECKUW IPOLIECC OCBOECHUS
y4e0HOr0 MaTepuana: Onpoc CTYJIEHTOB MO COACPKAHUIO MPOYUTAHHBIX JICKIHH, BEI30B CTYJECHTOB K



JIOCKE I pelIeHUs TEKYLIEH 3a7a4u, CaMOCTOSTEIIBHOE PEIICHHUE 3a4a4 U BBIIIOJHEHHUE aIrOPUTMOB
BPYYHYIO CO CBEPKOM IIPOMEKYTOYHBIX M KOHEYHOI'O pe3yJbTaTOB pEIICHUs, IEMOHCTpanus
MIPENOIABATENIEM HA JOCKE PEIICHMS TUIIOBBIX 3a]1a4.

Ha kaxzaom 3aHATMM CclleQyeT OTMEYaTb IIOCEIIAEMOCTh CTYAEHTOB. PexomMeHayercs He
JOMYCKaTh CTYAECHTOB J0 C1a4¥ KOHTPOJIBHBIX MEPONPHUATHI PETYISIPHO MPOMYCKaromuX 3aHsaTus. Ha
[IEPBOM 3aHATHHM HEOOXOAMMO O3HAKOMMUTH CTYJEHTOB C MPOrpaMMON JUCLUIUIMHBL, a TaKXKe
MIPEUIOKUTh JIUTEPaTypy, KOTopas MoTpeOyeTcs A YCHEeIHOI0 OCBOSHUs MaTepHala.

2. OpraHu3zanus KOHTPOJIS yCIIEBA€MOCTH CTYJIEHTOB

Opranu3zaiiuss KOHTPOJS yCIEBAEeMOCTH CTYJIEHTOB MPOBOAMTCA C HCHOJIb30BaHHE (HOHA
orieHouHbIX cpeAcTB no nanHo auctuiuinae (POC). oupg ouenouynsix cpeacts (POC) — apusercs
HEOTHEMJIEMOM YacThl0 y4eOHO-METOJUYECKOT0 KOMILIEKCa y4eOHON NUCIMIUIMHBI M MpeAHa3HauYeH
JUISL. KOHTPOJII M OIICHKH OOpa30BaTENbHBIX JOCTHXKCHHH OOYYaronIuxcsi, OCBOMBIIMX MPOTPAMMY
JAHHOW JUCLUILIUHBIL.

[Ipu npoBeneHnU TEKYyIEro KOHTPOJIS YCIeBAEMOCTH MO JUCIUIUIMHE UCTIOIb3YIOTCS

- Kontpons no utoram

PyOexxHblii KOHTPOJIh TPOBOAUTCS JBAXKIbI: B CEpeaIuHE W B  KOHIIE CEMecTpa.
[IpomexxyTOUHBIN KOHTPOJIb BHICTABIIETCS HA OCHOBE 3aueTa.

Jliis momycka K 3a4eTy HeOOXOJUMO 3aKPhITh Ha MOJOXKHUTEIBHYIO OIIEHKY BCE MPEJI0KECHHBIC
B paMKax TEKYIIETO KOHTPOJIS 3a/IaHHUs.

ABTOp(BI):

Ps6oB [TaBenr HukomaeBuy, K.¢.-M.H.



