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AHHOTALMS

[Tporpamma kypca «OOpaboTka M aHanu3 JaHHBIX B Python» cocTouT U3 NIBYX pasaenos:
«OcHOBHI s3bIKa MporpammupoBanust Python» n «Meronsr Python anst Hayunsix Beraucnenuin». Kypce
3HaKOMHUT  CTyJIEHTOB C  OCHOBaMH  TPOLEAYPHOTO W  OOBEKTHO-OPUEHTHPOBAHHOTO
MIPOrpaMMHUPOBAHUS, a TaKXKe JAEMOHCTPUPYET BO3MOXKHOCTH NPUMEHEHHS CHEelHaTu3UPOBAHHBIX
OuoOIMOTEK st 00pabOTKH, aHAM3a U BU3yaIM3allii YKCTIEPUMEHTAIbHBIX JIAHHBIX.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

Ienp y4eOHOM AUCHMILTUHBI — JaTh OyIyIIeMy HCCIEI0BATEN0 0a30BbIe HABBIKK Pa3padOTKU
MPOrpaMMHOTO OOeCTeueHus1 Ha s3bIKe NporpammupoBanus Python mist oOpaboTku, aHanmmuza u
BHU3YaJIN3aI[UU KCIIEPUMEHTAIBHBIX JaHHBIX.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

VYuebnas aucruminHa «O0paboTka U aHainu3 JaHHBIX B Pythony sBisromeiicst HeoTheMIeMoi
4yacTbiO 3HaHUHU (PU3MKa, CHEUAIN3UPYIOIIETOCs Ha paboTe ¢ SKCIEPUMEHTaMH U MOJIETUPOBAHUEM B
obnmactu sAepHON GU3HKK, KOCMODHU3HWKH, acTpOopU3UKU W (U3UKKA DJIEMEHTAPHBIX YacCTHII.
JlucuuIuinHa JIOTMYECKH, COJAEpXkKATelIbHO M METOAMYECKHM omupaercss Ha Kypcbl «Hpopmarukay,
«Matemaruueckuil aHanus», «JIuHeiHas anrebpa», «Teopus BepoOSTHOCTEH M MaTeMaTHuYecKas
CTaTHCTUKAY.

Kypc sBisieTcss 0CHOBOINOIArarouuM AJIs NOCJIEAYIOIIEr0 OCBOCHUSI CIEAYIOINX AUCLMILINH,
Kak «YuclieHHbIe METOBI B AKCIIEPUMEHTANBHON (Qu3uke», «CHCTeMbl XpaHEHHS U aHAJIN3a JTAHHBIX»,
«ba3pl NaHHBIX B OIKCIEPUMEHTATIBHON (usuke», «MonmenupoBaHue B3aUMOJEHCTBHS YaCTHI», a
TaK)K€ JUISl YCHEIIHOTO BBIIOJHEHUS HAay4YHO—MCCIEA0BAaTENbCKOW padOThl M MPOXOXKACHUS
MPEeITUIUIOMHON MTPaKTHUKU.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IbTATbBI
OBYYEHUA

YHuBepcanpHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHIUH:

KOI[ U HAUMCHOBAHUEC KOMIICTCHIIN KOI[ W HAUMCHOBAHUC MHAUKATOpPA JOCTUIKCHUSA KOMIICTCHIIUA

VYK-1 [1] — Criocoben 3-VYK-1 [1] — 3nath: MmeTonuku cbopa u 00paboTKH
OCYIIECTBIISATh TIOUCK, KPUTUYECKHI | MHPOPMAIIUU; aKTyallbHBIE POCCUHCKUE U 3apyOeKHBIE
aHaJIU3 U CUHTE3 UHpOpMAIH, UCTOYHUKHU HHpOopManuu B cepe nmpodeccnoHanbHOMN
MPUMEHATh CUCTEMHBIN MOAXOM JUISl | IeATeTbHOCTH; METOJI CHCTEMHOI'O aHaIN3a

pellIeHHs TOCTABJICHHBIX 3a7a4 V-YK-1 [1] — YMeTh: npUMEHSITh METOIUKHU TIOWCKA, cOOpa 1

00paboTKK MHPOPMAIH; OCYIIECTBISITh KPUTHICCKUI aHATTN3
Y CHHTE3 MH(OPMAITUH, TOTYYCHHOH U3 Pa3HBIX HCTOYHUKOB
B-VK-1 [1] — Bnagers: MeToiamu nomcka, coopa u oopaboTkH,
KPUTHYECKOTO aHaN3a M CHHTE3a WHPOPMAIINN; METOIUKOMN
CHCTEMHOT'0 TIOJIX0/1a JIJIsl pEIICHUsI TOCTABICHHBIX 33124

VYK-2 [1] — CnocobeH onpenensirsb 3-VK-2 [1] — 3HaTh: BUJBI pECYpPCOB U OTPAHUUYEHUH [
KPYT 337a4 B paMKaxX NOCTABJICHHON | pemeHus Npo(ecCHOHAIBHBIX 3a/1a4; OCHOBHBIE METO/IbI




LIEJIM ¥ BBIOUPATh ONTUMAJIbHBIE
CIOCOOBI X PEIICHHUS, HCXOIS U3
JICUCTBYIOIMX MPABOBBIX HOPM,
UMEIOIINXCS PECYPCOB U
OTpaHUYECHUN

OLICHKH Pa3HbIX CIOCOOOB pelIeHus 3aa4; AeHCTBYIOIIEe
3aKOHOJIaTE€ILCTBO U TIPABOBBIC HOPMBI, PETYITUPYIOIINE
npodeccCHoHANBHYIO 1eITeIbHOCTh

V-VYK-2 [1] — YMeTh: mpoBOANTE aHAIM3 TTOCTABICHHOM LIETTH U
(dbopMyIIUpoBaTh 3a/1a4M, KOTOPhIE HEOOXOIUMO PEIIUTD IS e
TOCTIDKECHHUSI; aHATM3UPOBATh AJIbTEPHATHBHBIC BAPUAHTHI
peuieHuit A JOCTHKEHHUSI HAMEUYEHHBIX Pe3yJIbTaTOB;
WCII0JIh30BaTh HOPMATHBHO-TIPABOBYIO JIOKYMEHTAIIHIO B chepe
npodecCHoHANBEHON e TENbHOCTH

B-VK-2 [1] — BnageTs: MmeTonukamMu pa3pabOTKH ENU U

3aJ1a4 MPOEKTa; METOIaMHU OLIEHKH MOTPEeOHOCTH B pecypcax,
MIPOJIOJDKUTEITHHOCTH M CTOUMOCTH TTPOEKTa, HABBIKAMU
paboThI ¢ HOPMATHUBHO-IIPABOBOM JOKYMEHTAITHEH

YK-6 [1] — CnocoGeH ynpaBisiTh
CBOMM BPEMEHEM, BHICTPAUBATh U
peanu30BbIBaTh TPAEKTOPUIO
CaMOpPa3BUTHS HA OCHOBE
MIPUHIUIIOB 00Pa30BaHMs B TEUEHUE
BCEU JKU3HU

3-YK-6 [1] — 3HaTh: ocHOBHBIE NpueMbI 3(PPEKTUBHOTO
YIpaBJICHUS] COOCTBEHHBIM BpEMEHEM; OCHOBHBIE METOINKH
CaMOKOHTPOJIsI, CAMOPA3BUTHUS U caMO0Opa30BaHUs Ha
MPOTSHKEHUH BCEH )KU3HU

V-VK-6 [1] — YMeTh: 3pPeKTUBHO MIaHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMSI; UCTIOIH30BATH METO/IBI
CaMOPETyYJISILIUY, CAMOPA3BUTHS U CAaMOOOYUYECHHS

B-VYK-6 [1] — Bnanets: MmeTogamu ynpasiieHUs: COOCTBEHHBIM
BpPEMEHEM; TEXHOJIOTUSMHU MPUOOPETEHHS. UCTIOJIb30BaHUS U
OOHOBJICHHSI COLMO-KYJIBTYPHBIX U TIPO(ECCHOHATBHBIX
3HaHU, yMEHUH, 1 HABBIKOB; METOJIMKAMHU CAMOPA3BUTHUS U
caM000pa30BaHMsI B TCUCHHUE BCEH JKU3HU

VKII-3 [1] — CnocoOeH cTaBUTH
cebe oOpa3oBaTeNbHbIC LIETH MO/
BO3HHUKAIOIIIKE KU3HCHHBIC 3a/1a4H,
MoAOUPATh CIOCOOBI PEUICHUS U
Cpe/cTBa pa3BUTHSA (B TOM YHCIIE C
WCIOJIb30BaHUEM U POBHIX
CPENICTB) IPYTUX HEOOXOIUMBIX
KOMIIETEHITUA

3-VKII-3 [1] — 3HaTh: ocHOBHBIE ITpHUEMbI 3PHEKTUBHOTO
yIpaBJieHUs] COOCTBEHHBIM BPEMEHEM, OCHOBHBIE METOAMKH
CaMOKOHTPOJIS,, CAMOPA3BUTHS U CaMOOOPa30BaHMsI Ha
MPOTSKEHUH BCEH JKU3HU C UCIOIb30BAHNUEM LU(POBBIX
CpeACTB

V-YKI-3 [1] — YMeTh: 3¢ peKTUBHO MIIaHUPOBATH U
KOHTPOJIMPOBATH COOCTBEHHOE BPEMsI, MCTIOB30BATh METOIBI
CaMOPETyYJISILIUY, CAMOPA3BUTHS U CaMOOOYUYEHHS B TEUECHUE
BCEH JKU3HU C UCTIOIH30BaHNEM IU(POBBIX CPEACTB

B-VKII-3 [1] — BnageTts: MeTo1aMH yIpaBieHUs: COOCTBEHHBIM
BpPEMEHEM, TEXHOJIOTHUSIMH NTPHOOPETEHHUS. HCIIOB30BAHUS U
OOHOBJIEHHS COLMOKYJIBTYPHBIX M MPO(GECCUOHATILHBIX 3HAHUM,
YMEHHUH, 1 HAaBBIKOB; METOIMKAMHU CAMOPA3BHUTHUS U
caMo00pa30BaHMs B TeUEHUE BCEH JKU3HU C UCIOJIb30BAHUEM
u(pPOBBIX CPEACTB

[IpodeccnonanpHbie KOMIIETEHIIMM B COOTBECTBHHM C 3agadaMu W OO0BEeKTamMu (00JacTIMHU
3HaHUI) MpohecCUOHATBLHON IeATeTbHOCTH:

3agaua O0BeKT 1M 00J1aCTh Kon v naumenoBanue | Koam

npogeccuoHaIbLHOM 3HAHUSA npogeccuoHAIbLHOM HAUMEHOBaHHE

pesteabHocTu (311]1) KOMIIETEeHIIMH; HHAUKATOPA
OcHoBanue JOCTHKEHUS
(mpogeccuoHaIbHbIH | MpodeccHOHATbHOMI
cranaapt-IIC, anaan3 | koMIeTeHIUH




M3Y4YCHHE HAyYHO-
TEXHUYECKON
uHpopMaIuy,
OTEYECTBCHHOTO U
3apy0exKHOTOo OTbITa
10 HAIIPABJICHHUIO
HCCIIEIOBAHUIM;

| OIbITA)

HAay4YHO-UCCIIE0BATEIbCKUN

JJIEMEHTapHbIE
YaCTHIIBI, ATOMHOE PO
¥ TIJIa3Ma, Ta3000pa3Hoe
Y KOHJICHCHPOBAaHHOE
COCTOSTHHE BEIIEeCTBa,
Ja3ephl U UX
NPUMEHEHUS, SIICPHBIC
PEaKTOPbI, MaTEPHAITBI
SIIEPHBIX PEAKTOPOB,
sZICpHBIE MaTEPHAJIbl 1
CUCTEMBI O0eCTIeUeHUs
uXx 0€30IMacHOCTH,
YCKOPUTEIH
3apsHKEHHBIX YaCTHII,
COBpPEMCHHAs
JIEKTPOHHAS
CXEMOTEXHHKA,
AIEKTPOHHBIC CHCTEMBI
SIICPHBIX U (PU3NICCKUX
YCTaHOBOK, CHCTEMBI
ABTOMATH3UPOBAHHOTO
yIpaBJIeHUS SIEPHO-
buznueckuMu
yCTaHOBKaMH,

ITIK-1 [1] - Criocoben
WCIIOJIb30BaTh HAYYHO-
TEXHUYECKYIO
nH(pOopMaIHnIo,
OTEYECTBEHHBIN U
3apyOeKHBIN OTIBIT TTO
TEMaTHKe
WCCIICIOBAHMSI,
COBPEMEHHBIE
KOMITBIOTEPHBIC
TEXHOJIOTHH U
nH(pOpMaAITMOHHBIC
pecypcehl B CBOEH
MpeAMETHON 00IacTH

OcHosanue:
[IpodeccronanbHbIi
craugapt: 40.011

OpraHU3alMOHHO-YIIPABICHYECKUN

opraHu3zanys padboTbl
HCIIOJIHUTENICH,
MIPUHATHE
HCIIOJTHUTENIBCKUX
pELIEHUI B yCIOBUIX
CIIEKTpa MHEHUH,
OIIpezesICHUE MopsiKa
BBITIOJIHEHUS paboT;
MIOMCK ONTUMAaJIbHBIX
peueHui ¢ y4eTom
TpeOoBaHUil KauecTsa,
HAJIeKHOCTH U
CTOMMOCTH, & TAKXKe
CPOKOB MCIIOJIHEHHS,

yrpaBlieHHe paboToi
MaJIbIX KOJJICKTHBOB,
SKOJIOTHUYESCKUU
MOHUTOPUHT
OKpYKaroIlei cpeibl,
obOecreycHue
0€30MacHOCTH SIEPHBIX
00BEKTOB,
CTaHJapTH3AIUSI U
ceprudukamnms
AKCTICPUMEHTAIBHOTO
00opyI0oBaHUS

[TK-26.1 [1] - Criocoben
(dbopmynHpoBaTh
WCXOJIHbIE JaHHbIE, a
TaK)Ke BBIPA0ATHIBATH U
000CHOBBIBATh
OpraHU3aIMOHHbBIC
peuieHus mpu
MPOBEACHUHU
HCCIIeJOBaHU B
obmact pu3uKH
KOCMHYECKUX
M3JIy4eHUH, penaTh
MOCTaBJICHHBIE 33a4H C
BbIOOpOM

3-T1IK-1[1] - 3HaTh
OTEYECTBEHHBIN 1
3apyOeKHBIN OTBIT IO
TeMaTUKe
WCCIIEIOBAHUS,
COBpPEMEHHBIE
KOMIIBIOTEPHBIE
TEXHOJIOTHH U
uHPOPMaIMOHHBIE
pecypchl B CBOEH
peIMEeTHOM 00TacTH,

;
V-IIK-1[1] - ymets
WCIIOIh30BaTh HAYYHO-
TEXHUYECKYIO
uH(pOpMaIHIO,
OTEYECTBEHHBIN U
3apyOCKHBIN OTIBIT 1O
TEMaTHKe
WCCJIeI0BaHMS,
COBPEMEHHBIE
KOMITBIOTEPHBIE
TEXHOJIOTHH U
nH(OpPMAITMOHHBIC
pecypcel B CBOEH
MpeIMETHON 00J1aCTH;
B-IIK-1[1] - Bnagets
COBPEMEHHBIMH
KOMIBIOTEPHBIMU
TEXHOJIOTHSIMH H
MeTOIaMHU
HCITIOJIb30BAHUS
UHGOPMAITMOHHBIX
pecypcoB B CBOEH
peIMEeTHOM 00TIacTH

3-T1IK-26.1[1] - 3naTh
OCHOBHBIE METOJIBI
MIOCTaHOBKH 3a7a4 U
opraHusaiuu padboT B
obnactu puzmKu
KOCMHYECKHX
W3JIyYEHHU.
V-IIK-26.1[1] - YMmeTh
pelaTh oCTaBJICHHbIE
3a/1a4M B 00J1aCTH
(U3MKH KOCMUYECKHX
U3y4YeHHUI ¢ BHIOOpOM
HEOOXOAUMBIX
(hM3HKO-TEXHHUUYECKUX




6e30macHOCTH
KHU3HEACATCIBHOCTH
3aIIUTHl OKPYKaIOIIeH
Cpelbl; COCTaBIICHHE
pedepaTos;
MOJITOTOBKA
JOKYMEHTOB K
BBITIOJTHEHHUIO PaboT 10
CTaHIApTH3AIMU U
ceptuduKanuu
IKCTIEPUMEHTAILHOTO
o0opy1oBaHUS

HEOOXOAUMBIX (PU3UKO-
TEXHUYECKUX CPEJICTB.

CPEJCTB.;
B-TIK-26.1[1] -
BJ'IaI[eTL METOAaMH

OcHosanue: MIpOBeIeHUS BIOOpa U

IIpodeccuonanbHbIi 000CHOBaHUS

crannapt: 40.011 OpPraHU3aAIMOHHBIX
peleHuii B o01actu
MIPOEKTUPOBAHUS

AIEPHO-(DU3UYECKUX
YCTaHOBOK, METOJaMH
IPOBECHUS
HUCCIIEJOBAaHUN B
o0nactu GpU3NKU
KOCMUYECKHX
U3IIy4CHUH. C
BbIOOpOM
HEOOXOUMBIX
(hUBUKO-TEXHUUECKIX
CPEJICTB.

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUEC

[Ipodeccrnonanshoe
BOCIIUTaHHE

3amaun BocriuTaHus (KOx)

Co3naHue ycnoBuUid,
00eCIIeYnBaIOIINX,
(dbopMHpOBaHUE KYIBTYPbI
UH(POPMALIMOHHOM
6e3onacHoctH (B23)

Co3naHue ycaoBuid,
00eCIeunBaloIINX,
dbopmupoBaHme
OTBETCTBCHHOCTH 32
obecrieueHne
kuOepOe3onacHoCTH
00BEKTOB aTOMHOM OTpaciu
(B25)

BocnuraTensHBI DOTEHIIMAT JUCITUILINH

Hcnonp30BaHue BOCIUTATEIBHOTO
MOTEHIIMANA TUCIUTLINH
po(hecCUOHATBLHOTO MOAYJIS JUIs
dbopmupoBaHre 6a30BBIX HABHIKOB
nH(OpMAITMOHHOM 0€301TaCHOCTH Yepe3
M3yYEHHE TTOCTEACTBHI XalaTHOTO
OTHOIIIEHHUS K paboTe ¢
nH(GOPMAIMOHHBIMU CHCTEMaMH, Oa3aMu
JAHHBIX (BKJIFOYAs TIEPCOHATBHBIC
JTaHHBIE), TPHEMaxX U METOAax
3JIOYMBIIIJICHHUKOB, TOTCHIIHATEHOM
YPOHE IMOJIb30BATEIISIM.

1.Mcnions30BaHne BOCIUTATEIBLHOTO
noTeHuana 61oka mpodeccnoHamIbHBIX
JUCITUTLUTAH JiJTs1 (JOPMUPOBAHUS IYBCTBA
JMYHOM OTBETCTBEHHOCTH 3a COOMIOCHHE
SIEPHON U paguallmOHHON 0€30T11aCHOCTH,
a TaKke COOMI0ICHE TOCYAapCTBEHHBIX U
KOMMeEpYECKHX TalH. 2.Mcronb3oBaHne
BOCIIMTATEIHHOTO MOTEHIINAA
COJICPKaHUS YUCOHBIX TUCITUTUTHH
«AKTyanpHbIC TPOOJIEMBI SKCILTyaTallun
ADCy», «OCHOBBI PKOIOTHYECKOI
0e30MacCHOCTH B SIIEPHON IHEPTETHUKEY,
«CuCcTeMBbl paTuaIlIOHHOTO KOHTPOJIS)
Uit hopMHUpOBaHUE TUIHOMN
OTBETCTBEHHOCTH 32 COOJIIOICHUE
3KOJOTUYECKON U paIMalluOHHOMN




0€30MaCHOCTH MTOCPEICTBOM HU3yUEHUS
OCHOBOITOJIATAIOIINX IOKYMEHTOB TI0
KYJIBTYpe SJIepHOM O€30MacHOCTH,
paspabotanasix MAT'ATO u
POCCUUCKUMU PETYIUPYIOIIUMU
OpraHamu, HOPM U TIPaBUII OOpaIeHHs ¢
pPaOaKTUBHBIMH OTXOJAMH U SACPHBIMH
Marepuasiamu. 3.Mcnonb3oBaHue
BOCTIMTATEIHHOTO MOTEHIINAIa YYeOHBIX
mucuutuiiH « KoHTpos 1 quarHocTrka
SIIEPHBIX YHEPTETUUYECKUX YCTAHOBOKY,
«HaznexxHocTh 000pYAOBaHMS aTOMHBIX
PEaKTOPOB U YIPABIECHUE PUCKOMY,
«be30macHOCTh SIEPHOTO TOIITMBHOTO
[UKJIa», «S1aepHbIe TEXHOIOTHH U
9KOJIOTHUS TOTUTUBHOTO KA JUIS
dbopMUPOBaHUS THYHON OTBETCTBEHHOCTH
3a cobOoIeHNe U 0becreyeHue
Kn6ep6e30nacHOCTH U MH()OPMAITMOHHON
0e30MmacHOCTH 0OBbEKTOB aTOMHOM OTpaciau
yepe3 U3yUeHHEe BOIIPOCOB OpraHU3aluu
nH(}OpMaITMOHHOM 0€30MMacCHOCTH Ha
00BEKTaX aTOMHON OTPaCiid, OCHOBHBIX
IIPUHIIAIIOB TIOCTPOCHUS CHCTEMBI
ACVYTII sinepHbIX 00BEKTOB, METO/IOB
3aIIUTHI ¥ XpaHSHUS HHPOPMAITHIH,
MPUHIIUIIOB TOCTPOCHUS
TyOOKORIIIETIOHUPOBAHHON 1 THOKOM
CHCTEMBI OE30MIaCHOCTH SJIEPHO-
duznyecKux 0ObEKTOB.
4.Mcnonb30BaHKE BOCITUTATEIBHOTO
MOTEHITHAIA COZIep>KaHust OoKa
TUCIUILTAH «DKONIOTUs», «CUCTEMBI
paZuaioHHOTO KOHTPOJIs, « OCHOBBI
9KOJIOTHYECKOM 0€301MacHOCTH B siZIepHON
SHEpreTuke» st (OPMHUPOBAHUS
OTBETCTBEHHOM IKOJIOTHYECKOH MO3ULINH
MIOCPEJICTBOM M3yUYESHHS BOTIPOCOB
o0ecrnevyeHns Takoro YpoBHs
6e3onacuocty ADC, npu KOTOPOM
BO3/ICIICTBHE Ha OKPYKAIOIIYIO CPELy,
o0ecrieunBaeT COXpaHeHHEe PUPOTHBIX
CUCTEM, MOAJEPKaHUE UX I[EJIOCTHOCTH U
YKU3HEOOeCTIeunBaOIMMX (QYHKIIHH, yepes
paccMOTpEeHHE BOIIPOCOB PAAHAIIMOHHOTO
KOHTPOJIS TP 3aXOPOHEHUH U
nepepaboTKHU SACPHBIX OTXOI0B, BOIIPOCOB
3aMBIKaHHS SACPHOTO TOIUIMBHOTO LIUKJIA.




S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCIUTUIMHBL, X 00BEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasaesia yueOHOM
JTUCIHUIIINHBI

Henean

JlabopaTopHble

Jlexnun/ Ipaxkr.
padoThbl, yac.

(cemmuHapsi )/

KOHTPOJIb (popma*,

O0s13aT. TeKyIIMH
HeaeIs)

MakcuMaJabHBIIH

0aJ 3a pa3gea™*

pasnena (popma*,

ATTecTanusa
HejeJs)

HNuaukaropsl
OCBOCHHUS

KOoMIdeTeHIINMn

5 Cemecmp

OCHOBBI SI3BIKA
MpOrpaMMHUpPOBaHUS
Python

8/8/0
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OOpaboTka, aHaM3 U
BU3yaIIM3alUsl JJAHHBIX
B Python

9-16

8/8/0

B/I3-16
(25)
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26.1,
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* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB JoikHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) sK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTalluU Pa3zelioB:

O603una | [TosiHoe HaUMeHOBaHME

YeHue

bJ13 Bonenioe nomaminee 3agaHue

KN KoHTpoJib 1o utoram

3 3ayer

KAJEHJIAPHBI IIJTIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

/| Jac. , yac. yac.
5 Cemecmp 16 16 0

1-8 OcHoBbl A3bIKa NporpammupoBanus Python 8 8 0

1-2 Brenenne Bcero ayiuTopHbIX 4acoB
Ocobennoctu s3bika porpammupoBanus Python. O630p 2 | 2 | 0
OTIMYUN OT JPYTHX S3BIKOB MpoTrpaMMupoBanusi. Beenenue B | Ounaiin
OCHOBHBIE HHCTPYMEHTHI U IPOrPAMMHOE 00eCIeYeHHE. 0 |0 |0

3 THunbl JaHHBIX Bcero ayiuTopHbIX 4acoB
BceTpoeHHnbie THIBI JaHHBIX: YUCIIA, CTPOKH, CITUCKH, KOPTEXH, | 1 | 1 | 0
cioBapu, ceTsl. [IpeodpazoBanue Tuno. Onepanuu ¢ TunamMu | Ounaifix
JAHHBIX. 0 | 0 | 0




4 Ycii0BHBIE ONIEPATOPHI U HUKJIBI Bcero ayiuTopHbIX 4acoB
Omneparop BetBieHus if. Oneparops! nukia while u for. Pabora | 1 |1 [0
C UCKJIFOYEHHUSIMU. Ownnaitn

0 | 0 | 0

5-6 Broa u BeiBOJ 1aHHBIX. PadoTa ¢ daiinamu Bcero ayiutopHsIx 4acoB
BbIBo 1aHHBIX B KOHCOJIb. BBO/I JaHHBIX C KJIaBUATYPHI. 2 |2 [0
OTtkpbiTHE U 3aKpbITUE (ailna. UTeHne qaHHbIX U3 Qailna. Ownnaitn
3anuch JaHHBIX B (aii. 0 [0 [0

7-8 DYyHKIMH, KJIACCHI, MOAYJH U nakeTbl B Python Bcero ayiutopHbIx 4acoB
[Tonsatue pynkun. O0bsBICHNE U paboTa ¢ PYHKIUSIMH, 2 |2 [0
lambda-¢yuknus. OCHOBHBIEC TIOHATHS OOBEKTHO- Ownnaitn
OpPUEHTUPOBAHHOIO ITporpaMMupoBanus. Co3laHue Ki1accoB U | () 0 0
00BEKTOB, METO/IbI KJIACCOB.

9-16 Oo0padoTka, aHaIu3 U BU3yajau3anus JaHHbIX B Python 8 8 0

9-12 Bubaunorexy 11 HAYYHBIX BHIYHCICHU T Bcero ayiuTopHbIX 4acoB
O0630p 6ubnHoTek. YcranoBka nakeroB B Python. Beenenue B | 4 | 4 [0
6ubsimorexy Matplotlib. Beenenue B 6ubnuoreky NumPy. Ownutaiin
Beenenune B 6ubnmorexy SciPy. Beenenue B Oubnmoreky 0 0 0
Pandas.

13 - 14 | lloroxu u npoueccsl B Python Bcero ayiuTopHsIX 4acoB
VYnpasnenue norokamu. CHHXpOHU3AUS TOTOKOB. 2 | 2 | 0
VYmpaBneHue npoueccamu. Omnnaitn

0 |0 | 0

15-16 | I'paduueckue untepdeiicnbl Bcero ayutopHbIx 4acoB
O0630p 6ubIHOTEK I co3Aanus rpaduueckux uHTepdeiicoB. | 2 |2 [0
DnemeHTHl rpadudeckux uaTepdeiicon. [IporpammupoBanue Ounnaiin
rpaduuecKkux HHTEpQecos. 0 K |0

CokpailileHHbIe HAUMEHOBAHUSI OHJIAMH OILIUA:

Oo6o3na | [loiHOe HaMMeHOBaHMe
YyeHHue
2K DJIEKTPOHHBIN KypC
IIM [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl
AM Aynmo-marepuasl
[Ip3 [Ipe3enTaumu
T TecTsl
OCM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
4( NHTEpaKkTUBHBIN CalT
6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

3aHATHS IO JUCIUTUINHE «DU3MKa MIOOHOB KOCMUYECKUX JIy4ei» MPOXoaiT B (opMe JISKITHi
Y MPaKTUYECKUX 3aHATHI C UCIOIB30BAaHUEM COBPEMEHHBIX CPEACTB MYJIbTUMEANA U UHTEPAKTUBHBIX
TexHonoruil. CamocTosTenbHas paboTa CTYJEHTOB MpeaycMaTpyUBaeT MpeaBapUTEIbHYIO MOATOTOBKY
110 TEMATUKE 3aHATUH.



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)

IIK-1 3-TTK-1 3, K-8, KM1-16, B/13-8, B]/13-16
V-TIK-1 3, K1-8, KM1-16, B/I3-8, B/13-16
B-IIK-1 3, K1-8, K1-16, B/13-8, B13-16

T1K-26.1 3-ITK-26.1 3, KH1-16, BJI3-16
V-I1K-26.1 3, K1-16, B/13-16
B-ITK-26.1 3, KM-16, B/I3-16

VK-1 3-YK-1 3, K1-8, KI1-16, B/I3-8, B/13-16
V-VK-1 3, K-8, KI1-16, B13-8, B]13-16
B-YK-1 3, K1-8, KM1-16, B/I3-8, B/13-16

YK-2 3-YK-2 3, K1-8, K1-16, B13-8, B13-16
V-VK-2 3, K-8, KN1-16, b/13-8, B]13-16
B-YK-2 3, K1-8, KI1-16, B/I3-8, B/13-16

VYK-6 3-YK-6 3, K-8, KI1-16, B13-8, BJ13-16
V-VK-6 3, K1-8, KM1-16, B/I3-8, B/13-16
B-YK-6 3, K-8, K1-16, B13-8, BJ13-16

VKII-3 3-YKII-3 3, K-8, KN1-16, b/I3-8, BJ13-16
Y-VKII-3 3, K1-8, K1-16, B/13-8, B/13-16
B-VKII-3 3, K-8, KN1-16, B/13-8, BJ13-16

HIxanbl oeHKH 00pa3oBaTeIbLHbIX JOCTHKEHHU I

[Ixana KaXX70r0 KOHTPOJIBHOTO MEPONPHUSTHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MaKCUMaJILbHOI'O Oajljla BKIIOYMTEILHO. MTorosas arrecranus II0 THCHUILUIMHE olcHHBaeTca 1o 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0N CyMMYy OalIJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITTOJTHECHUH
3aJaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIONIEH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUIINHBI

OreHKa «OTINYHO» BBICTABIISICTCS
CTY/ICHTY, €CIIH OH TJIy0OKO ¥ IIPOYHO
YCBOWII MPOTPAMMHBIN MaTepHal,
HCYEPIIBIBAIOIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOMHO ero
U3J1araeT, yMeeT TECHO YBSI3bIBAThH
TEOPHUIO C PAKTHKOM, HCTIONB3YET B
OTBETE MaTepuag MOHOTpapUIECKOM

JIMUTEPATYPHI.
85-89 4 B O11eHKa «XOPOIII0Y» BBICTABIISIETCS
75-84 — «xopouioy C CTY/IEHTY, €CITH OH TBEPJIO 3HAET




MarepHual, TpaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JIOMyCKast

D CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

70-74

65-69 OleHKa «yIOBJICTBOPHUTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIH OH HMEeT
3HAHMS TOJIBKO OCHOBHOTO Marepuaa,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «y00871€eMEOPUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
M3JI0’KCHHU IPOTPAaMMHOI0 MaTepHaJIa.

OneHKa «HEYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIIbHOW YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasmio,
«HEYO0B1EMBEOPUMETLHOY OLICHKA «HEYIOBIETBOPUTEILHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JIOTIOJTHUTENHBIX 3aHATHH 110

COOTBETCTBYIONIEHN NUCIUIIIIMHE.

8.  YUYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHAA JINTEPATYPA:
1. D1 C 28 Python nns Bcex : , Mocksa: JIMK IlIpecc, 2022
2. DU C 80 Python. Coopuuk ynpaxkuenuit : , Mocksa: JIMK Ilpecc, 2021

3. 004 C 36 OcnoBsl Data Science u Big Data. Python u Hayka o gannsix : , Cankt-IlerepOypr:
[Tutep, 2020

JOITOJIHUTEJIbBHA A JIMTEPATYPA:
1. BNV 77 BBoaHBIN Kypc MaTeMaTHYeCKOU JIOTUKH : ydeOHoe ocodue, Mocksa: @usmarnut, 2007
2. 004 JI 86 ITporpammupoBanue Ha Python T.1 , Cankr-IlerepOypr ; MockBa: CumBon-Ilmtoc, 2018

3. DU @ 33 IIporpaMmMupoBaHHe Ha sI3bIKE BRICOKOTO ypoBHS Python : yuebHOE mocobue st
NpuKIagHOTO OakanaBpuaTta, Mocksa: IOpaiit, 2019

[NPOTPAMMHOE OBECITEYEHUE:

1. PyCharm Community — IDE st pazpabotku Ha Python (https://www.jetbrains.com/ru-
ru/pycharm/download/#section=windows)

LMS 1 UHTEPHET-PECYPCBI:



—_

. DnexrponHas 6ubanoreka HUSAY MUOU (www.library.mephi.ru)

[\9}

. Matplotlib: Visualization with Python (https://matplotlib.org/)

98]

. NumPy Documentation (https://numpy.org/doc/)
4. SciPy documentation (https://docs.scipy.org/doc/scipy/)

5. Pandas documentation (https://pandas.pydata.org/docs/)

o)

. Qt for Python (https://doc.qt.i0/qtforpython/)

7. Python documentation (https://docs.python.org/3/)
8. Jupyter Notebook (https://jupyter.org/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI

CrnenuaibHOE MaTepUATBLHO-TEXHUYECKOE o0ecrieueHne He TpedyeTcst

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

B cuiy Gonpiioro oobema H3yyaeMoro maTepuaia U OTPaHMYEHHOTO KOJIMYECTBA 3aHITHIMA
paboTa CTyneHTa HaJ 3aJaHUSIMH BO MHOTOM JOJDKHAa OBITh caMmocTodTenbHOU. JlomyckaeTcs
UCToJib30BaHuEe 1000 nuTepatypsl U MHTepHeT-pecypcoB. OnoOpsiercs oOpamatbecs K
IIPENOAABATENIO 3a KOHCYJIBTALUSAMHU.

CamocrosaTenbHass paboTa MPOBOAMTCS C LEIbIO YIIyOJeHUS 3HAHMA MO JUCLUUIUIMHE H
IpelycMaTpuBaeT:

- U3Y4YECHHE aJITOPUTMOB U CTPYKTYP JAAHHBIX;

- IOATOTOBKY K MPaKTUYECKUM 3aHATHIM;

- paboty ¢ HTepHeT-UCTOYHUKAMU;

- IOATOTOBKY K Pa3IMYHBIM (popmMaM KOHTPOJIS.

[InanupoBaHre BpEeMEHH HA CAMOCTOSITENBHYIO pPa0OTy, HEOOXOAMMOTO Ha HW3Y4YCHHE
HACTOSAILIEN TUCLUILINHBL, CTYAEHTaM JIy4lle BCErO OCYIIECTBIATh HA BECh CEMECTP, NIPEAyCMaTpUBas
IIPY 3TOM PETYJISIPHOE NOBTOPEHME NPOIIEHHOr0 Marepuana. Marepualn, 3aKOHCIEKTUPOBAHHBIA Ha
JEKIMAX, HEOOXOJUMO pEryJIsipHO JONOJHATH CBEACHHSAMU W3 JIMTEPATYPHBIX HMCTOYHHKOB,
IIpE/ICTAaBICHHBIX B paboyeil mporpaMme.

[To kaxxno0if M3 TeM Jyis CaMOCTOSITENIbHOTO M3Y4YeHUs], IPUBEACHHBIX B paboueil nmporpamme
JNAHHOW JUCLMIUIMHBI ClIEJyeT CHayajla I[pPOYUTaThb PEKOMEHIOBAHHYIO JIUTEpaTypy MU MpH
HEOOXOJUMOCTH COCTaBUTh KPATKUM KOHCIEKT OCHOBHBIX TOJOXXEHUH, TEPMHUHOB, CBEICHUII,
TpeOyIOMMX 3allOMUHAHUS M SBJSIONIMXCS OCHOBOIIOJNATAIONIMMH B 3TOM TeMe U JJIs OCBOCHHUSA
MOCJIEAYIOIUX Pa3JesIoB Kypca.



Jlist pacluMpeHys 3HaHUW 10 TUCLUILIMHE PEKOMEHAYETCsS UCIIOIb30BaTh MIHTEpHET-peCypChI:
IIPOBOJUTH IIOMCK B PA3IMYHBIX CHCTEMAaX U HCIOJIB30BaTh MaTepuasbl CalTOB, PEKOMEHIOBAHHBIX
IIPENOIABATENIEM HA JIEKIIMOHHBIX 3aHATHUSAX.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TPEIIOJIABATEJIEM

[IpenogaBaTento HEOOXOAUMO MPOJEMOHCTPUPOBATH BO3MOKHOCTH SI3bIKA MIPOrPaMMHUPOBAHUS
Python, a Taxxe yka3zaTh Ha BO3MOXHOCTH NPUMEHEHHS MOJYYEHHBIX 3HAaHUU B XOJi€ BBIMOJTHEHUS
Hay4yHO-HCCIIenoBaTeNbcko  padoTel.  [IpemonmaBaeMblii  Marepwan JOMKEH  COMPOBOXKAATHCA
HarmsagHeiMU  mpuMepamu. Cremyer yaenutb oco0oe BHUMaHUE MPAKTUYECKHM —pacueTam,
BBITIONMHSEMBIM CaMHUMHU CTyJCHTAaMU TpH padboTe HaA TEeKYUIUMH 3aJaHusIMH. PexoMmeHmayercs
WCIOJIb30BaHME CTYJIEHTAMH JIOKyMEHTAlUW $I3bIKa MPOTPAMMUPOBAHMS, MOAYJIEH U OUOTUOTEK.
@OopMyJIUPOBKY NPAKTHUUECKUX 33JaHUN CIIEIyeT BBIIOJIHATH MOAPOOHO, a TaKXKe JOMyCKaTh
HCIOJIb30BAaHUE MHTEPHET-PECYpPCOB IMpH padoTe HaJ 3aJaHHUsIMH, OJHAKO IpU IPOBEpKE 3aJaHU
HEO00XO0UMO yAEIATh BHUMaHUE CAMOCTOATEIbHOCTH PELICHHH.

OTtHouieHne mpernojaBareiss K CTyACHTaM JOJDKHO HOCHTh XapakTep J100poskenaTeabHOM
TpeOoBaTenbHOCTH. {7 cTUMyIHMpoOBaHHUS PAOOTHI CTYAEHTOB HY)KHO HCIIOJIb30BAaTh IOOIIPEHUE,
oJ100peHue, moxpainy.

ABTOpP(BI):

[ynpxxenko MBan AnnpeeBuy



