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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/Matlab u np.

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] — CriocobeH npuMeHSTh
€CTeCTBEHHOHAYYHBIC U
OOIICHH)KEHEPHBIE 3HAHUS, METOJIbI
MaTeMaTHYeCKOI'o aHalln3a 1
MOJICTTUPOBAHUS B
poeCCHOHATILHOM JIeATEIILHOCTH

OIIK-2 [1] — CnocobeH mpuMeHsITh
OCHOBHBIE METO/IbI, CITIOCOOBI U
CpeICTBA MOTYUYEHUS, XPAHECHHUS,
nepepadboTku nHpopMauu

OIIK-4 [1] — CnocobeH nmoHnMaTh
HPUHIUITE pa00THI COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTHI
WCTIOJIB30BATh MX JIJISl PEIICHHS 3a]1a9
npodecCOHAEHOM IeATETBHOCTH

OIIK-6 [1] — CriocoOeH pemathb
CTaHJApTHBIE 3a/1a49H
npodecCHOHATLHOM JIEATEIBHOCTH Ha
OCHOBE WH(OPMAIMOHHOW U
oubnuorpaduyeckor KyJabTyphI €
MpUMEHEHHEM MH(OPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJOTHIt

Kon v HanMeHoBaHME HHIUKATOPA JOCTUKEHUS
KOMIIETCHIINH

3-OI1K-1 [1] — 3HaTh ¢yHIAMEHTAIBHBIC TIOHSATHS,
OTIpeIeNIeHus], TOJIOKEHHS, 3aKOHBI, TEOPUU U METObI
OOLIEMHKEHEPHBIX HAayK, HEOOXOAUMBIE JIJISl pELICHUS 3aaa4
npogecCHOHaIbHOM e TENbHOCTH.

V-OIIK-1 [1] — ymeTh npuMeHATh pyHIaMEHTaJIbHbIE
HOHSATHSL, TOJIOKEHUS, 3aKOHbI, TCOPHUU U METO/IbI
OOLIEMH)KEHEPHBIX HAayK JJIs peleHus 3a1a4
npogecCHoHaIbHOM IEeATENLHOCTH C YUETOM IPAHUL] KX
IPUMEHUMOCTH.

B-OIIK-1 [1] — BnageTs HaBbIKaMH IPUMEHEHUSI METOJaMU
MaTeMaTH-4€ "CKOT0 aHaJlu3a U MOJEIUPOBAHUS IPU
paccMOTpeHUH 33a4 Npo(ecCHOHANBHOM NesITeIbHOCTH.

3-OIIK-2 [1] — 3HaTh OCHOBHBIE METO/IbI, CIOCOOBI U
cpencTBa 00paboTKH HH(POPMAIIHH.

VY-OIIK-2 [1] — ymMETb OCYILIECTBIIATH IIOUCK, AHAJIU3,
CHCTEMaTH3alH1I0, IpeoOpa3oBaHie MHPOPMALIUH.
B-OIIK-2 [1] — B1azeTs HaBbIKaMH pabOTHI ¢ KOMIIBIOTEPOM
KaK CPeJICTBOM YIpaBICHHUS HHPOpMALIUEH.

3-OIIK-4 [1] — 3HaTh coBpeMeHHbIE HH(OPMALIMOHHbIE
TEXHOJOTHH U MPUHIIMUITBI KX PAOOTHI

V-OIIK-4 [1] — ymeTh NpUMEHATH COBPEMEHHbBIE
uHGOPMAIIMOHHBIE TEXHOJIOTUY JIJISl pEeUIeHHs 3a/1a4
po(heCCHOHATTLHOM e TeIIbHOCTH

B-OIIK-4 [1] — B1asgeTh HaBbIKAMH MCTIOJIb30BAHUS
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUI

3-OI1K-6 [1] — 3HaTh METOAMKY MOUCKA HH(OPMAIIHH,
MPUHIIUIIBI CO3/IaHUS MPE3EHTAIUN C TPUMEHEHHEM
UH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA.
V-OIIK-6 [1] — yMeTh MOJIb30BaThCS CIIPABOYHO-
UH(POPMALMOHHBIM (DOHIOM U CIIPABOYHO-TIOMCKOBBIM
anmnapaToM 3JEKTPOHHBIX OMOIMOTEYHBIX CUCTEM U CETH
UHTEPHET, paboTaTh C KaTaJoraMu, COCTaBIsATh
O6ubnnorpaduueckre COUCKH, CO3/1aBaTh MPE3CHTALUN
IPOEKTOB U MPEICTABIATH UX TTOCPEICTBOM
uHGOPMaAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.
B-OIIK-6 [1] — BnageTs HaBBIKAMH CAaMOCTOSTEIBHOMN
paboThl ¢ THPOPMAITMOHHBIMH UCTOUHUKAMHU MO KOHKPETHOM
TEeMaTHKe, IPUMEHEHUS! HH(POpMaITMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTUHN 1A pa3paboTKu
NpEe3eHTAINN TPOESKTOB M PEIICHUS UHBIX 3a/1a4
npohecCuoHaNBbHOM NeSTEIbHOCTH.




4. BOCIIUTATEJIbHBINA MIOTEHIAAJ JUCHUATLJIAHBI

Hampasnenus/uenn
BOCIIUTaHHS
[IpodeccuonanbHoe
BOCIIHTaHHE

[Ipodeccuonanshoe
BOCIIUTaHHE

3agaum BocriuTaHus (Kox)

Co3znanue ycioBui,
oOecrieunBarONINX, ((OPMUPOBAHKE
TBOPYECKOTO
WHXXEHEPHOT0/TIPO(heCCHOHATEHOTO
MBIIJICHHSI, HABBIKOB OPTaHU3AINH
KOJIJIEKTUBHOU MPOEKTHOM
nesitenbHoCcTH (B22)

Co3znanue yCcioBHi,
obecreunBarIuX, GOPMUPOBAHUE
KyJbTYpbl HHPOPMAITMOHHOMN
6e3omacHoctu (B23)

BocnurarenbHbIN TOTEHIIAAT
JHCIATUIMH

1.Mcnons3oBanue
BOCITUTATEIBLHOrO MOTEHIIHANa
JUCITUTUIAH TTPO(ECCUOHATTEHOTO
MOJYJISl JISl Pa3BUTHST HABBIKOB
KOMMYHUKaIMH, KOMaHIHON
paboTHI M JINJIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIICHUS, CTPEMIICHUS
ClIeZI0BaTh B MPO(eCCHOHATEHON
NIeATeTLHOCTH HOpMaM
MOBEIEHUS, 00ECIIEYNBAIOIIUM
HPABCTBEHHBIN XapakTep
TPYIOBOM AESITEIBHOCTU U
HEeCJTy>KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 32 MIPUHSTHIE
pEIIeHHs Yepe3 MOATOTOBKY
IPYNIOBBIX KYPCOBBIX paboT u
MPAKTUYECKUX 3aJaHUM,
pelieHue KelcoB, MPOX0XKICHHUE
MpakTuK 1 noarotoBky BKP.

2 .Wcnonw3oBanue
BOCITUTATEIBLHOrO MOTEHIIHANa
JTUCIUILIAH TPO(HECCUOHATLHOTO
MOAYJIS JUIst: - (DOPMUPOBAHUS
MIPOU3BOJICTBEHHOI'O
KOJUIEKTUBH3MA B XOJIE
COBMECTHOTO PEILICHUS KaK
MOJICJIBHBIX, TaK ¥ TIPAKTHICCKUX
3a/1a4, a TAKXKe MyTeM
MOAKPETUICHHE PalliOHATBHO-
TEXHOJIOTHYCCKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeITeIIBHOCTH SMOIMOHAIbHEIM
s dexTom ycrenrHoro
B3aUMOJICHCTBUS, OLYIIECHUEM
pocTa o6miei 3ppekTuBHOCTH
P pACTIPEECICHUHN IPOEKTHBIX
3a71a4 B COOTBETCTBHH C
CHJIBHBIMH KOMIIETCHTHOCTHBIMU
M DMOIIMOHAILHBEIMU CBOMCTBAMHU
YJICHOB NMPOEKTHOMN I'PYyMIIBL.
Hcnons3oBanne
BOCIIUTATEILHOIO MIOTCHIINANA
JTUCLUIUIMH TPOo(EeCCUOHATILHOTO
MoayJst uist popMUpOBaHUE
0a30BbIX HABLIKOB
MH(POPMALIMOHHOM 6€30MacHOCTH
4yepe3 U3y4eHue MOCIEACTBHI




XaJlaTHOTO OTHOILICHUS K padoTe
¢ uH()OPMAITMOHHBIMU
cucTeMamu, 6a3aMu JaHHBIX
(BKJIIOYast IepCOHAIbHBIE
JTaHHbIE), MpHEeMaxX U METoJax
37I0YMBIIIJIEHHUKOB,
MOTEHLIMAJIbHOM YpOHE
10JIb30BATEIISIM.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:

Ne
.1

HaumenoBanue
pasaena yuyeOHoit
AUCHMILTUHBI

Henenn

Jlexnumn/ Ipaxkr.
(cemmuHuapsi )/
JlaGopaTopHble
padoThbl, yac.

Oo0s3aT. Tekymmii

KOHTPOJIb ((popma*,

HeJeJs )

MakcuMaJabHBIN

0aJu1 3a pasgena**
ATTecTanus
pasnena (popma*,
HeJeJs)
Nuauxkaropsl
OCBOEHHS
KOMOeTAHIIAIA

6 Cemecmp

Pazmen 1

8/15/0

N
(V]

K-8 B-




Pa3nen 2

7/15/0

25

KH-15

HUmoeo 3a 6 Cemecmp

15/30/0

50

KoHnTpoibHbIe
MeponpHuATHS
Cemectp

3a

6

50




B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

3-
OIIK-

V-
OIIK-

B-
OIIK-

* — COKpallleHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CokpailieHne HauMEeHOBaHHUM (POPM TEKYIIETO KOHTPOJIS U aTTECTAIlUU Pa3/IeiioB:

O06o3na | [To1HOe HAaUMeHOBaHHe

YeHue

KU1 KoHTposib 1o uroram

3 3auer

KAJIEHJIAPHBIN IUVIAH

Henen | Temsl 3ansaTuii / Cogep: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. UnTepnosiuposanue, Bcero aytuTopHbIX 4acoB
audPepeHuupoBaHue 1 MHTErPUPOBAHNME IIPHU MOMOLIH 6 | 10 | 0
Python. Omnnaiin




JlaeTcst KpaTkasi XapakTepuCcTUKa rnpeamera. PaccMarpuBaroTest
UCTOPUYECKHE MPEANOCHIIKY K PA3BUTHIO METOJI0B
BBIYMCIIUTENIbHOM MAaTEMAaTUKH KaK CaMOCTOSITEILHOTO pa3zelia
Hayku. ONUCHIBAIOTCS ¥ WIUTIOCTPUPYIOTCS IPUMEpPaMu
OTJINYUS BEIYUCITUTEILHON MaTeMaTUKU OT JPYTHUX JUCUIUTUIHH
MaTeMaTHYECKOTO IUKIIA.

OO0cy)xaaroTcs METOAbI UHTEPIOIALNH (QYHKIMH, T.€. METOIbI
MO3BOJISAIOIINE TI0 KOHEYHOMY HaOopy 3HaYeHUH (YHKINU B
HEKOTOPBIX TOYKAX MPUOIMKEHHO BOCCTAHOBUTH €€ BUI.
IIpuBoasTCs pocTenine MpuMepsl TOJIMHOMUAIBHON
MHTEPIOIAINNA. PaccMaTpuBarOTCS HHTEPIOISALMOHHBIE
nosiHOMB!I JIarpanxka u Herorona. TounocTs uHTEpHIONAIUN
o Jlarpanxxy. MuHMMH3anuu omrMOKy MHTEPIONIALUY 110
Jlarpanxy c npuMeHeHHeM HyJiei moauHoMoB YeOhliieBa.
O6cyxmaercs 00yCIOBICHHOCTD 3aa4d MOJTMHOMHAIBHON
unTepnosinuu. C ucnonp3oBaHueM s3bika Python
WITIOCTPUPYIOTCSI OCOOEHHOCTHU MOJTMHOMUAIBHON
UHTEPNONIALNU. J[at0TCsl COOTBETCTBYIOLINE IPUMEDBI.
PaccmaTpuBaroTCst METO/1bI HHTEPIOJSLUHU PY TOMOIIH
crutaiiHoB. OCHOBHOE BHUMAHUE YIEISAETCS KyCOYHO-JIMHEHHOM
MHTEPIONSAINN U UHTEPIOJISALUYU MPU TOMOIIN KyOH4EeCKIX
noiauHoMoB. C ucnosnb30BaHueM si3bika Python
WJUTFOCTPHUPYIOTCS OCOOCHHOCTH CIIJIAHOBOM MHTEPITOJSAINH.
OO6cyxaaroTcs METOAbI MHTEPIIOJISALUY JUIS CITydast KPaTHBIX
y3J7I0B UHTEPHOJISAIMH (ITOJIMHOM DpMHUTA).

Taxoke numrocTpupyrotcst 6a3oBbie PyHKITUN 1 OMOTHOTEKH
s3bika Python, cozmanHble s pemeHus 3a1auu YUCICHHOTO
WHTEPIOJIUPOBAHUS.

[TonsiTHE TPOCTPAHCTBEHHOM CEeTKH. UKMCIIeHHOe
middepenurpoBanue GpyHkiuii. JIeBblil, mpaBbie u
LEHTpaJbHbIE PA3HOCTU. MeToa HeONpeIeIEHHBIX

K03 puLEeHTOB, MeTOX psioB Teitiopa 1 MeTo

i depeHIUpPOBaHUS HHTEPIOSIIHOHHBIX TOJTUMHOMOB.
[Topsiaka anmpOKCUMALIMU U €r0 OLEHKA JUTs pa3IuYHbIX
dbopmyn urcnennoro nuddepennupoanus. [Ipumepsr
BBIUMCIICHUS TUIIOBBIX KOHEUHBIX pasHOCTeH Ha si3bike Python.

Meroas! yncieHHoro uarerpuposanus. ®opmyisl Herotona-
Korekca. BeiBox METO0B NpSIMOYTOJIBHHKA, TPAIIELAN 1
CuMIICOHA € UCIIOJIB30BAHUEM UHTEPIOJALMOHHOIO IIOJIMHOMA
Jlarpanxa. YncieHHOe MHTErpupoBaHrue MeToI0M [aycca.
Hynu nonunoma Jlarpanxka. MHTerpuposanue
OpIcTpoocHWUTHPYIOMUX GyHKIUNA. OLIEHKa TOTPEITHOCTEN
JAHHBIX METOJOB.

Tema 2. UTepaninoHHbIe METObI pellICHUs
TPAHCLHEHAECHTHBIX YPABHECHUI.

TpancuenaeHTHbIE ypaBHEHUA. METOIbI OTEIEHUS KOPHEM.
I'paduueckuii MeTo 1 METO/I JICJIEHUS OTpEe3Ka MOToJIaM.
HrepanmoHHbIe METOBI TOMCKA KOPHEN TPAHCIICHACHTHBIX

Bcero ayiuTopHbIX 4acoB

2 |5 [0
Omnuiaiig
0 0 0




ypaBHeHH. MeTon AuXoToMuu (OUCEKIMN) U €r0o
Moaupuxanuu. Cepusi METOJOB MPOCTHIX UTEPALUIA: METO]T
penakcauuu, Metoa HeroToHa (KacaTelnbHBIX ), METOJT XOP/.
['paHuIbl TPUMEHUMOCTH METO/I0B ITPOCTHIX UTEPALIHil.
Cxxumaroniyie 0TOOpa)KEHUs ¥ HETIOIBIKHASL TOUKA.
I'padpuaeckuii cMbICT METOZOB MPOCTHIX UTeparuii. [lorstue
CKOPOCTH CXOJMMOCTH UTEPALIMOHHBIX METOI0B. MeToabl
MPOCTBIX UTEPALUH B CIIy4ae KPAaTHBIX KOPHEH
TPAHCUEHJEHTHBIX ypaBHEHUH. JleMOHCTpaus IpuMepoB
pelIeHrs TUIOBBIX 33/1a4 Ha si3bike Python.

9-15

Paznen 2

7 15 0

9-10

Tema 3. 3agaua Komu 1151 00LIKHOBEHHBIX

AU depeHInaTbHBIX YPABHEHUI.

3anava Komu 115 00bIKHOBEHHOTO AU(HEpeHInaTbHOTO
ypaBuenus (O/1Y) n-oro nopsnka. Hopmansnas cuctema OY.
Cgenenue 3anaun Komm nns OJY n-oro nopsaka k
HOpMaJIbHOH crucTeMe TuddepeHIaIbHbIX ypaBHeHUN
MEPBOTO MOpPsIJIKa.

KecTkue n HexecTKue 3aa4u. SIBHbIE U HEIBHBIE METObI
pemenus 3anaun Komm. Meroas! pemenus 3agaun Komm s
ONY nepsoro nopsigka. Meroa Ditnepa, METOA MPEIUKTOP-
KoppekTop. OnHocnoiHbie MeToabl. Mepapxus metogoB PyHre-
Kytra. BeiBog meronoB Pynre-Kytra. Tabnuns! batuepa.
Mmuorocnoitasie MmeToasl. Mepapxus meTonoB Aamca.
I'paduueckuii cMbICT METOJIOB. ATIPUOPHBIE U alIOCTEPUOPHBIE
OLICHKH ToyHOCTH MeToaa. [lonpaBka Pynre. JlemoHcTpanus
IPUMEPOB PEICHHSI TUITOBBIX 33724 Ha si3bike Python.

Bcero AYAUTOPHBIX YaCOB

2 | 4 |0

Omutaiig

0 0 0

11-12

Tema 4. KpaeBble 3a1a4u 1Jisi 00bIKHOBEHHbIX
auddepeHINATBHBIX YPABHEHUH U METO/IbI pellleHusl
CJIAY c ucnoan3opanuem Python.

Kpaesas 3amaua mist 00bIKHOBEHHOTO TG (HEepeHIIMATHEHOTO
YpaBHEHUs BTOPOr0 MOPAAKA. ANMPOKCUMALIUS TPOU3BOJIHBIX
KOHEUYHBbIMU pasHocTsMU. KoopaunaTtHas cerka. [lonaTue
HEBSI3KH. VIconp30BaHNe HEBSA3KHU ISl OLEHKH MOPSIKA
anmpOKCUMAIIMU TTPOU3BOAHBIX KOHEUYHBIMHU PA3HOCTSIMHU.
3amena qudepeHnnaIbHOro ypaBHEHUS CUCTEMON
anreOpandeckux ypaBHeHU. MeToa (PUKTUBHBIX TOUEK ISt
anIpoOKCUMAallMK KPaeBbIX YCIOBUI C MOBBIIIEHHON
TOYHOCTBIO. MEeTObI pELICHHS] CUCTEM JIMHEMHBIX
anredbpanveckux ypaBHeHuil. Meroa nporonku. Heobxonumoe
YCJIOBHE U1l yCTOMYMBOCTU METO/A IPOTOHKU. J[eMOoHcTpanus
IPUMEPOB pelIeHMsI TUMIOBBIX 3aa4 Ha si3bike Python.

Bcero AYAUTOPHBIX 9YaCOB

2 | 4 [0

Omnuiaiig

0 0 0

13-14

Tema 5. CmemanHasi KpaeBasi 3a/1a4a /15 BOJTHOBOI'0
YPaBHeHHUs.

OCHOBHBIE TTOHSTHS KOHCYHO-PAa3HOCTHBIX MCTOHOOB.
[TpocTpancTBeHHO-BpeMeHHas ceTka. [11abmoH pa3HOCTHON
CXEeMBI. SIBHBIC M HESIBHBIC Pa3HOCTHBIC CXCMBI. ITonsTHe
HEBSI3KH, OPS/IKa AlIPOKCUMAIIUU U YCTOHYNBOCTH
pasHocTHBIX cxeM. [11abmon Tuna “kpect” it OTHOMEPHOTO
BOJTHOBOTO YpaBHEHHMs. [1opsAI0K anmpoKcuManuu u
YCTOMUYMBOCTH Pa3HOCTHOM 3a/jaun Ha 11a0ioHe Tuma “Kpect’.
Hcnonp3oBanue MeTos1a PUKTUBHBIX TOYEK IS TOJTYYESHUS]

Bcero aytuTOpHBIX 4acoB

2 | 4 | 0
OmnJtaiia
0 0 0




anmpOKCUMAIlMU HAYaJIbHBIX U TPAHUYHBIX YCIOBUH.
HccnenoBanue yCTOMYMBOCTH CXEMBI “KpecT . Y cloBUE
KypanTa. JlemoHcTpanusi mpuMepoB pelIeHus: TUIIOBBIX 3a/1a4
Ha si3pIke Python.

15-16 | Tema 6. CmemianHasi KpaeBasi 3aJ1a4a JJIsl ypaBHEHUs! Bcero ayiuTopHbIX 4acoB
TeNJIONPOBOAHOCTH. 1 13 [0
[Ilecturoueunslii MabIOH U CEMENUCTBO Pa3HOCTHBIX CXeM Ui | OumaiiH
OJIHOMEPHOI'0 YPaBHEHHMSI TEIIONPOBOIHOCTH. O1leHKa 0 0 0
MOPsI/IKa alIPOKCUMAIMH ISl CXEM Ha OCHOBE
HIECTUTOUCYHOTO 11abaoHa. OO0CHOBAaHNE TPEUMYIIECCTB
CUMMETPUYHOU CXEMBbI U CXEMBbI TTOBBIILIEHHON TOYHOCTH.

AHanu3 yCTOMYMBOCTH CXEM Ha OCHOBE IIECTUTOYEUHOI O
mabiioHa. JleMoHcTpalus IpUMEpPOB PeIlIeHUs TUIIOBBIX 3a7a4
Ha si3pIke Python.

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIINIA:

Oo6o3una | [loiHOe HaMMeHOBaHMe

YeHHue

oK DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepHan

111 [TOTHOTEKCTOBBIE JIEKIIMHU

BM Bunieo-marepuasl

AM AyJiMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T TecTsl

5CM OJIEeKTPOHHBIE CIIPaBOYHbIE MAaTEPUATIb

ncC WNHTEpaKkTUBHBIN CAUT

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA
3aHsaTus CONPOBOXKAAKOTCS pa3InYHBIMHU JIEMOHCTPAILIMOHHBIMU Marepuagamy,

peanuszoBaHHbIMH B Jupiter notebook nHa s3pike Python. JlaHHble MaTepuanbl, TO3BOMSIOT «HA JIETY»

ACMOHCTPUPOBATH 0COOEHHOCTH paccMaTpuBACMBbIX TEM, BBOASA B KYPC 3JICMCHT UTCPAKTUBHOCTH.
OcHoBHOM AKICHT B KYypCC MOCJIACTCAd Ha PCIICHHUU IMPAKTHYCCKUX 3aja4, B TOM YHUCJIIC Ha

INPUMCHUMOCTH PACCMATPUBACMBIX MMOAXOA0B B INPHUKIIAAHBIX HCCICIOBAHUAX. HpI/I OGCy)KZ[eHI/H/I TEM

JICKIITMOHHBIX 3aHATHI HCIOJIB3YIOTCA MHTCPAKTHUBHLBIC q)OpMI)I O6y‘I€HI/I$I, B YaCTHOCTHU HUCIOJB3YIOTCA

MPE3CHTAINH, OOCYXIAIOTCS TOCIECIHNE Hay4YHbIe pPa0OTHI, HOBBIC UHCIEHHBIE METOJBI M CXEMBI,
pacckasbiBaeTcsi 0 paboTe ¢ HayuyHOUM uTepaTypoil. OO0s3aTeNbHBIM SBJSETCS CaMOCTOATEIbHAs

paboTa CTyACHTOB, BBIIIOJIHEHNE MHAUBHUIyAIbHBIX 3aJaHuil, paboTa ¢ nurepatypoid. [lomumo 3toro,

CTYACHTBI IIOJIYYAKOT OIIbIT CaMOCTOSITEILHOM MNOATOTOBKHU 3aKOHYCHHBIX IIPpOrpaMM, YyJIIydllakOT

HaBbBIKK TIPOIrpaMMHPOBAHUS HaA A3BIKC PythOl’l, ydarcd CHCTCMATU3UPOBATL W TIPCACTABJIIATH

pe3yJIbTaThl UCCIIEI0BAaHUI B BU/IE OTUETOB.
IIpu ocBOeHMM MaTepHala Kypca, CTyAEHbl OCBAUBAIOT CIEAYIOIINUNA TEXHOJIOIMYECKUN 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

MIpeACTaBJICHA B CIICyIONIEeH TabmuIie:

KoMmnerenuus NHauKkaTopbl 0CBOEHUSA ATTecTalMOHHOE MePONpHsITHE
(KIT 1)

OIIK-1 3-OI1K-1 3, K-8, KI1-15
V-OIIK-1 3, K-8, KH1-15
B-OIIK-1 3, K-8, KI-15

OIIK-2 3-OI1K-2 3, K-8, KI-15
V-OIIK-2 3, K-8, KI-15
B-OIIK-2 3, K-8, KI1-15

OIIK-4 3-OI1K-4 3, K-8, KI1-15
V-OIIK-4 3, K-8, KI1-15
B-OIIK-4 3, K-8, KH1-15

OIIK-6 3-OI1K-6 3, K-8, KI-15
V-OIIK-6 3, K-8, KI-15
B-OIIK-6 3, K-8, KI1-15

HIkanbl oneHKH 00pa3oBaTEeNIbLHbBIX 10CTHKEHUI

[Ikana Ka>kAOTO KOHTPOJBHOTO MEPONPUSTHS JIKUT B mpeaenax oT 0 10 yCTaHOBICHHOTO
MaKCHUMAaJIbHOTO 0aJila BKIIIOYMTENbHO. MITOroBast arrecranus o AMCUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OamoB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJTHEHUH
3aJJaHUi B paMKax TEKYILETro M MPOMEKYTOYHOTO KOHTPOJIS.

HToroas orieHKa BBICTABISIETCSI B COOTBETCTBUHU CO CHGI[yIOIJ.[CfI IIKAJIOM:

Cymma
0amIoB

OrueHka 1o 4-ex
OAJUILHOM IKAJIE

Ornenka
ECTS

TpeGoBaHUs K YPOBHIO OCBOCHHUIO
Y4eOHOM TUCITUTUIAHBI

90-100

5 — «omauunoy

OrneHKa «OTIMYHO)» BBICTABISETCA
CTYZAEHTY, €CII{ OH IIyOOKO U MIPOYHO
YCBOWJI IPOTPaMMHBIN MaTepual,
HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO ero
n3Jaraer, yMeeT TeCHO YBSA3bIBATh
TEOPUIO C MMPAKTUKOI, UCIIONB3YET B
OTBETE MaTepHal MOHOrpaduIecKon
JIUTEPATYPBHIL.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

Or1reHKa «XOpPOII0Y BBEICTABISETCS
CTYAEHTY, €ClId OH TBEPAO 3HAET
MaTepual, TPaMOTHO U TI0 CYIIECTBY
W3JIaraeT ero, He OIyCcKas
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC.

OLIGHKa «YyAOBJICTBOPHUTCIBHO»
BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaTcpuajia,




HO HE YCBOWJI €T0 JIETAICH, TOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM TT0CIeI0BATENLHOCTH B
M3JI0’)KCHHMH NPOrPaMMHOI'0 MaTepHaia.

OneHKa «HEYI0BIETBOPHTEIHHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasuio,
«Hey0081emBOpUMENbHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOpPBIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JIOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCLHMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. IT 30 Jlekuuu 1o BEIYMCIUTENBHON MaTeMaTuke : YueOHoe nmocodue, Mockpa: IHTepHeT -
VYuusepcurer nHpopmarmonHsix Texnonoruit, BUHOM. JlabopaTtopus 3nanuii, 2017

2. OU K 90 MaTtemaruveckue BOIPOCHI YHCICHHOTO PEIICHHS THIIEPOOINYSCKUX CUCTEM YPaBHEHHI :
yaeOHoe mocobue, MockBa: ®usmatiut, 2012

3. 519 B30 Yucnennsie MeToas! : yued. mocobue ans By3oB, H. C. baxsanos, H. I1. XKunkos, I'. M.
KobenbkoB, M.: bunom. Jlaboparopus 3nanuii, 2006

JOIIOJIHUTEJIBHAS JINTEPATYPA:

1. 519 U-67 Uncneunsie metoabl Ku.1 YUncnennsiii ananmu3, Mocksa: Akagemus, 2013

2. 519 Y-67 Yucnennsie MeTonbl KH.2 MeToasl MaTemaTrueckoi ¢usuku, MockBa: Axkanemus, 2013
3. 517 C17 Teopust pa3HOCTHBIX cxeM : Yueb.mocobue s By3oB, Camapckuii A.A., M.: Hayka, 1989
[MPOTPAMMHOE OBECITEYEHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCHI:

https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOU
JANCHUITVINHBI



CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIMU J1JIsA CTYAEHTOB

1. IIpoBeneHue NEKINOHHBIX U IPAKTUYECKUX 3aHATUH.

Kypc Bkmtowaer B ceOsi JIGKIMOHHBIE W TpakTH4eckue 3aHsATHs. [IpakThdeckwe 3aHATHS
IIPOBOJIATCS] B KOMIIBIOTEPHOM KJIACCE, MMEIOLIEM BCE HEOOXOUMOE 000pyI0BaHUE U YCTAHOBJIEHHOE
nporpaMMHoe — obecriedeHue. B Xxome 3aHATMMI B KOMIBIOTEPHOM — KJIacce  MPOMUCXOIMT
MIOCJIEZIOBATEIbHOE OCBOCHHME JIEKIMOHHOIO MaTrepuala, pa3BUTHE IPAKTUYECKUX HABBIKOB
WCIIOJIb30BAaHUsI COBPEMEHHOM BBIYMCINTEIBHON TEXHUKHU AJIs PELLEHUS 3aad.

B nHauvame KaxxIoro 3aHATUSA CTYACHTHI IIOIY4YarOT WHAMBHUAYAJbHOE 3aJaHUE II0 paHee
MPOCIyIIaHHOMY Ha JICKIMHM MaTepuaty. JlaHHoe 3aaHue TOJKHO OBITh C/IEIaHO B TEUEHUH 3aHATHA.
B ciyuyae ecinm CTyZeHT HE yCIEBAaeT BBIIOJHUTH 3aJaHUE, JTOIYCKAeTCs IMOArOTOBKAa IPOrpamm
CTyZleHTaMH JI0OMa, OJHAKO B JAaHHOM CIy4ae CIeIyeT YAeIATh 0co00e BHUMAHHE IPOBEPKE
MOHUMAaHUS CTYyJEHTAaMHU BBINIOJIHEHHOW paboTel. Ha mnepBom srame cryaeHT oO0s3aH IOKa3aThb
KOPpPEKTHO paloTaloUlyl0 IporpamMMmy, OTBETUTb Ha BCE BOIPOCHl IO KOLY MpOrpaMMmbl U
CaMOCTOSITEJIBHO BHECTH COOTBETCTBYIOIIME IIPaBKM B IPOTrPaMMHBIA KOX IO  JKCJIAHUIO
npenojanarens. Ecnu cTyJeHT cBOOOIHO OPHUEHTHPYETCS B IpPOrpaMMe, TO CIEAYIOUIMM 3TaroMm
crayu paboThl SBJISETCA MPUEM TEOPETUYECKOro Marepuana mo jAaHHoW Teme. Ha manHOM sTame
IpernojiaBaTeNlb 3alaeT CTYACHTY P TEOPETHMYECKHX BOIIPOCOB, Ha KOTOpBIE CTYAEHT 00s3aH
OTBETUTH JUIs YCHEIIHOW cladu 3aAaHus. Eciy CTyIEeHT He OTBe4aeT Ha TEOPETUYECKHE BOIPOCHI
claya 3aJaHKs HE 3aCUUTBHIBACTCA.

Becb HeoOXoIMMBIM, Uil yCHEIIHOM clJadd BCeX 3aJaHull, TEOPETUYECKUN MaTepuan
W3JIaraeTcs Ha JIEKUMOHHBIX 3aHATHUSX, IMOCEIIEHHWE KOTOpBIX sBIsETCS 00s3aTenbHbIM. [IpakTrka
IoKa3ajla, 4To B cCiIydae MpoINycKa XOTs Obl OJHOrO JIEKIIMOHHOIO 3aHATHA, clada 3aJaHus I10
COOTBETCTBYIOILEH TEME CYIIECTBEHHO OCIOXKHSIETCS.

Ha xax1oM 3aHATHH OTMEeYaeTcs NOCEmaeMOoCTh CTyAeHTOB. [Ipu n3yyeHun Kypcea CcTyJeHTaM
pPEKOMEHAyEeTCS BHUMATEIbHO O3HAKOMHUTBCS C IMPOrpaMMOM JUCLMIUIMHBI, B3STh B OHOIMOTEKE
PEKOMEHIOBAaHHYIO JIUTEPATYPY.

2. Opranu3anys KOHTPOJIsSI yCIIEBAEMOCTHU CTY/IEHTOB

[Ipu poBeneHnH TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH IO AUCITUTUTHHE UCTIOIB3YIOTCS
- 3amanus

KonTpone no uroram npoBogutcs Ha 8 u 15 Hepene.

[TpoBoaUTCS MPOMEKYTOUHAS ATTECTAIIMS.

11. YYEBHO-METOJUYECKHUE PEKOMEHIALIMU JJI5 IPENOJABATEJEN

1. IIpoBenieHuE IEKIIMOHHBIX U IPAKTUYECKUX 3aHITHH.

Kypc Bkmtouaer B ce0si JIGKIMOHHBIE W NpakTUdeckue 3aHsATHs. [IpakThdeckue 3aHATHSA
MPOBOAATCS B KOMIIBIOTEPHOM KJIacCe, UMEIOIEM BCe HE00X0IUMOe 000PYIOBAHUE U YCTAHOBICHHOE
mporpaMMHoe  oOecrieueHne. B xoze 3aHATUH B KOMIBIOTEPHOM  KJIACCE  MPOUCXOIUT
MIOCJIEIOBATEIIPHOE  OCBOEHUE JIEKIIMOHHOIO MaTepuala, pa3BUTHE IPAKTUYECKUX HABBIKOB
WCIIOJIb30BAHUSI COBPEMEHHOW BBIYMCINTEIBHON TEXHUKHU JJIS PEIIECHUS 3a1ad.

B Hawase KaXIOro 3aHATHA CTYAEHTHl IOJY4arOT WHIMBHIYaJbHOE 3aJaHUE II0 paHee
IIPOCITyIIaHHOMY Ha JIEKIMHM MaTepuaty. J[aHHoe 3a/laHuie TOJKHO ObITh C/IEIaHO B TEUEHUH 3aHATHS.



B ciywae ecimu CTyaeHT He YCIEBAeT BBINOJHUTH 3aJaHUE, JOIYCKAeTCs IMOArOTOBKA IIPOrpamm
CTYACHTAaMH [IOMa, OJHAKO B JAaHHOM ClIydae CIEAyeT YAeISITb 0co00e BHHMaHHUE IPOBEPKE
MOHUMAaHMsI CTYJCHTAaMHU BBITIOJHEHHOW paboThl. Ha mepBoM »dTame crynmeHT o00s3aH TOKa3aTh
KOPPEKTHO paloTarollyl0 NporpamMmy, OTBETUTh Ha BCE BONPOCHl IO KOAY MpOrpamMmbl H
CaMOCTOSITEIBHO BHECTH COOTBETCTBYIOIIME IPAaBKM B IPOTPAMMHBIM  KOJ 10 YKEIAHHIO
npenojaBaTens. Eciau cTyleHT cBOOOAHO OPHEHTHUPYETCs B IMpOrpamMme, TO CIEIYIOIIUM 3TaloM
crayu paboThl SBISETCA MPUEM TEOPETUYECKOro Marepuana no AaHHoW Teme. Ha manHoM stame
IpernojiaBaTeNb 3alaeT CTYACHTY P TEOPETHMYECKMX BOIIPOCOB, HAa KOTOpBIE CTYAEHT 00s3aH
OTBETUTH Ul YCIEIIHOW clayu 3aiaHus. Eciy CTyIeHT He OTBeYaeT Ha TEOPETUYECKHE BOIPOCHI
clay4a 3a1aHKs HE 3aCYUTBIBACTCS.

Becr HEOOXOmMMBIN, UIs YCHENIHOM CHayd BCEX 3aJaHUil, TEOPETUYECKUH MarepHai
M3JIaraeTcs Ha JICKUMOHHBIX 3aHATHUSX, MOCEIIEHHWE KOTOpBIX fABIsAETCS 00s3aTenbHbIM. [IpakTuka
IoKa3ajla, 4To B CIy4ae MpOIycKa XOTs Obl OJHOrO JIEKIIMOHHOIO 3aHATHA, clada 3aJaHus I10
COOTBETCTBYIOILEH TEME CYIIECTBEHHO OCIOXKHSIECTCS.

2. OpraHu3anusi KOHTPOJISI yCIIEBAEMOCTH CTYJICHTOB

[Tpu npoBeieHUH TEKYILEro KOHTPOJIS yCIIEBAEMOCTH 10 TUCIMITIIMHE UCTIONb3YIOTCS

- 3aganus

KonTpons no uroram nposogaurcst Ha 8 u 15 Hexene.

[TpoBOIUTCS TPOMEKYTOUHASI ATTECTALHS.

Ha xaxnoM 3aHSTHH ClE€QyeT OTMedYaTh IOCEIaeMOCTh CTyIeHTOB. Ha mepBoMm 3aHATHH
HE00X0IMMO 03HAKOMHTH CTYACHTOB C MPOrPaMMOM JUCIUIUTHHBI, a TAKXKe MPEIJI0KHUTD JTUTEPATYPY,
KOTOpasi MoTpedyeTcs Al YCIIEIIHOTO OCBOCHHS MaTeprana.

ABTOpP(BI):

Ps6oB I1laBen HukomnaeBuy, K.¢.-M.H.



