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1. IlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHs MO JMCLHHUIJIMHE, COOTHECEHHBIX C

IUVIAHMPYEeMBIMH Pe3yJIbTATAMM OCBOEHHS 00pa30BaTe/IbHONH MPOrpaMMbl
(c opuenmayuet Ha KapmMvl KOMNEMeEHYUlL)

B pesynbrare ocBoeHHs 00pa3oBaTeIbHON MPOTPAMMBI OOYJAFOIIHICS JOJIKEH OBJIAJICTh
CIIEAYIOIIMMHU pe3yiibTaTaMu 00ydeHHUs 110 JUCIUILINHE:

PesynbraTer 00ydueHms

dopmupyemasi KOMIETEHITUS (C
yYKa3aHHEM KOJ1a)

[Tpumeuanue

3Hanus

1.  3HaTh OCHOBBI PabOTHI CO
CTICUATM3UPOBAHHBIMH
Monyinssmu B Python,  mis
peleHs] KOHKPETHBIX HayYHBIX
Y TIPOM3BOJICTBEHHBIX 33]1a4

OIIK-4 — crnocobHOCThIO
CaMOCTOSITEIPHO aHAJTU3UPOBATh
MMEIOIIYIOCS HH(POPMAIIHIO,
BBISBIISATH (DYHJIAMEHTAJIbHbBIE
po0OJIeMbl, CTAaBUTh 33J1a4y U
BBITIOJIHATH TOJICBBIE,
JabopaToOpHbIE OMOJIOTHYECKUE
WCCIICIOBAHUS [TPH PEIICHUH
KOHKPETHBIX 337134 C
UCTIOJIb30BAHUEM COBPEMEHHOM
armaparypbl 1 BEIYHACIUTEIBHBIX
CpE/ICTB, HECTH OTBETCTBEHHOCTH 32
Ka4eCTBO PabOT ¥ HAyYHYIO
JOCTOBEPHOCTH PE3YIIbTATOB

2. 3Harb OCHOBBI cOopa u
00paboTku gaHHBIX HA Python

OIIK-7 — roTOBHOCTBIO TBOPYECKH
MIPUMEHSTh COBPEMEHHBIE
KOMITbIOTEPHBIE TEXHOJIOTHH MPU
cbope, xpaHeHunu, oOpaboTKe,
aHaJiM3e U repeaaye OMOIOru4ecKoit
uH(pOpPMaLIUY [T PEIICHUS
npodeCcCUOHATIBHBIX 3a71a4

3. 3HaTe OCHOBBI OOBEKTHO-
OpPHUEHTUPOBAHHOTO
nmporpaMMupoBanus Ha Python

ITK-4 criocoGHOCTHIO TEeHEPUPOBATH
HOBBIC UJICH ¥ METOJMUECKUE
pereHus

VYMmenusa

1. YMerp  paboTtaTh  co
CHCIMATN3UPOBAHHBIMH
Monyinssmu B Python,  mis
peIIeHNUsT KOHKPETHBIX HAyYHBIX
Y TIPOM3BOJICTBEHHBIX 33]1a4

OIIK-4 — crnocobHOCThIO
CaMOCTOSITEIPHO aHAJTU3UPOBATh
MMEIOIIYIOCS HH(POPMAIIHIO,
BBISBIISATH (DYHJIAMEHTAJIbHbBIE
po0OJIeMbl, CTAaBUTh 3aj1a4y U
BBITIOJIHATH TOJICBBIC,
JabopaTOpHbIE OMOJIOTHYECKUE
WCCIICIOBAHUS [TPH PEIICHUH
KOHKPETHBIX 337134 C
UCTIOJIb30BAaHUEM COBPEMEHHOM
armaparypbl 1 BEIYACIUTEIBHBIX
CpE/ICTB, HECTH OTBETCTBEHHOCTH 32
Ka4eCTBO PabOT M HAyYHYIO
JOCTOBEPHOCTH PE3YIIbTATOB

2. YmeTh OCYILECTBIIATh
coop u 00pabOTKy JaHHBIX Ha
Python nnst pemieHus: TUIOBBIX
3aza4u

OIIK-7 — roTOBHOCTBIO TBOPYECKH
MIPUMEHSTh COBPEMEHHBIE
KOMITbIOTEPHBIE TEXHOJIOTHH MPU
cbope, xpaHeHunu, oOpaboTKe,
aHaJIM3e U repeaaye OMOIOrn4ecKoit
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WHGOPMAIINHU ISl PEIICHUS
npoheCcCUOHATIBHBIX 3a71a4

3. VYmers dopmupoBare u | [IK-4 crmiocoOHOCTBIO reHEpUPOBATH
KOPPEKTUPOBATh MPOTPAaMMHBIN | HOBBIC HJICH H METOJHUECKUE
ko1 Ha Python mis pemenus | perneHus
TUTIOBBIX 3aJ1a4

Bnanenus 1. Bnanenue HaBblkamu | OIIK-4 — crocoOHOCTBIO
(HaBBIKH / MOMCKAa M aHann3a WHGOPMAIIMU | CAMOCTOSATEILHO aHAJTU3HPOBAThH
OTIBIT 3azau C UCIOJIb30BAHUEM | UMEIOIYIOCS HH(POpMAIIHIO,
NesITeIbHOCTH) | COBPEMEHHOW — anmaparypbl U | BBISBIATH GYHAAMEHTAJIbHBIC
BBIYHCIUTEIBHBIX CPEJICTB poOJIeMbl, CTaBUTh 3aJa4y U

BBITIOJIHATH TOJICBBIC,
JabopaTopHbIE OMOJIOTHYECKUE
WCCIICIOBAHUS [TPH PEIICHUH
KOHKPETHBIX 337134 C
UCTIOJIb30BAaHUEM COBPEMEHHOM
armaparypbl U BEIYACIUTEIBHBIX
CpE/ICTB, HECTH OTBETCTBEHHOCTH 32
Ka4eCTBO PabOT M HAyYHYIO
JOCTOBEPHOCTH PE3YIIbTATOB

2. Bnanenue HaBbikaMH | OIIK-7 — roTOBHOCTBIO TBOPYECKHU
cbopa u 00pabOTKM MAaHHBIX B | IPUMEHSATH COBPEMECHHBIC
Python KOMITbIOTEPHBIE TEXHOJIOTHH MPU

cbope, xpaHeHunu, oOpaboTKe,
aHaJM3e ¥ repeaaye OMoIOTHYECKOH
WHGOPMAIINHU ISl PEIICHUS
npodeCcCUOHATIBHBIX 3a71a4

3. Bnanenue HaBbikamu | [1K-4 criocoGHOCTRIO TeHepupOBaTh
nporpaMmupoBanus Ha Python | HOBbIe uzen u meToauueckue
pelieHus

2. Heab u MecTO TUCUMILJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH NMPOrpamMMbl

Jucuumnuza «OCHOBBI MPOTPaMMUPOBAHUS OTHOCUTCS K 8apUamueHoti 4acTH.

JucuuniuHa u3ydaercs Ha 1 kypce B 2 cemectpe.

Ilenbt0 OCBOEHHUS IUCHUIUIMHBI SBISETCS OCBOCHHME TEXHOJOTUH M METOAOJOTHU OOBEKTHO-
OpUEHTUPOBAHHOTO U (PYHKIIMOHATBHOTO NPOrPaMMHPOBAHUS Ha MpUMeEpe JOCTYITHOTO s3bIKa
nporpammupoBanus Python, mo3Bosnsronine ObICTPO MEpedTH K PEIIEHUI0 OMOJIOTMYECKUX 3ajad o
AITOPUTMU3AIMHN  aHaJu3a OMOJOTHYECKUX JAHHBIX OONBIIOro oObeMa M pa3paboTka MPOTPAMMHOTO
obecrnieueHus Ui yIpaBlIeHUs U ObICTPOTO JA0CTYIa K OMOJOTUYECKUM JaHHBIM.

J711 0CBOEHHUS TUCIUILUIMHBI HEOOXOAUMBbI KOMITIETEHIINH, C(OOPMUPOBAHHBIE B PAMKaX U3y4CHHS
CJIEAYIOIIMX AUCUHUIUIMH 10 Mporpammam OakanaBpuara: MaTemMaTtuka U MaTeMaTU4eCcKue METObI B
ounonoruu; Mudopmarrka, coBpeMeHHbIe HH(DOpPMaIMOHHBIE TexHOJIOTHH; WH]popmaTuka.

3. Copep:xxanue padoueid nporpaMmbl (00beM IMCHUIIMHBI, TUNBI U BUIbI Y4e0HbIX 3aHATHIA,
Y4eOHO-MeTOoAnYecKoe odecrnedyeHue CaMoOCTOSATeIbHO padoThl 00y4alouIuXcs )

Coneprxanue pabouelt mporpaMmbl npeacTanieHo B [Ipmnoxenun Ne 1.
O6bem mucrtumuHbl «OcHOBBI TporpammupoBanus» coctasisieT 4 3ET, unu 144 akageMudeckux
yaca.




4. PoHJ OLEHOYHBIX CPEICTB MO AUCHHUILIUHE

4.1. IlepeyeHb KOMIIETEHIMH ¢ YKa3aHUEM 3TANOB UX (JOPMUPOBAHMS B MpoIeCcCe OCBOEHMSI
oOpa3oBaresibHOI MporpaMmmbl. OnucaHne NokKa3zaresieil 1 KpUTepHeB OLlEHMBAHUS
KOMIIeTEeHIMIA Ha Pa3JIN4YHbIX 3TANaX UX (POPMHUPOBAHMS, ONIMCAHHE IIKAJI OLleHUBAHUSA

OIIK-4 — cnocoOHOCTBIO CaMOCTOSITENIbHO aHAJTU3UPOBATh MMEIOIIYIOCS HMHGOPMAITHIO,
BBISIBJIATH (DyHIJAMEHTaJIbHbIE POOJIEMbl, CTaBUTh 3a/lauy U BBIMOJIHATH IMOJIEBbIE, J1a00paTOPHBIE
OMOJIOTHYECKUE UCCIIEI0OBAHUS MPU PEIICHUH KOHKPETHBIX 331y C UCIIOJIb30BAHUEM COBPEMEHHOMN
anmapatrypbl U BBIYMCIUTEIBHBIX CPEJCTB, HECTH OTBETCTBEHHOCTh 32 KaUYECTBO padOT M HAyYHYIO
JOCTOBEPHOCTH PE3yIbTaTOB

Oran [Tnanupyemsie Kpurepun onieHMBaHUS pe3yinbTaTOB 00yUEHHS
(YypoBeHbB) pe3yIBTaThI
OCBOEGHHS oOyueHus
KOMITCTECHITU N (mokazarenu 2 («He 3 5
JOCTHKEHUS yaosierBoputen | («YaomnerBoputens | 4 («Xopomoy) | («OTInyH
3a/1aHHOTO BHOY) HOY) o»)
YPOBHS OCBOCHHUSA
KOMITCTEHITH A )
[TepBbiii aTan | 3Hath  OCHOBHI | OTCyTCTBUE Hemnonnsie Cdopmuposa | [TomHBIE T
(YpoBeHbB) paboTHI CO | 3HaHUU WU | TIpeacTaBieHus 00 | HHEIE, HO | YeTKHE
Crenraau3upoBa | (parMeHTapHbIe | OCHOBaX paboTHI CO | colepikaimiie | OCHOB
HHBIMH MIPEACTaBIICHNS | CIIEIHAIU3HPOBAHH | OTJEIbHBIC paboThl co
MOJIYIISIMU B | 00 OCHOBaxX | BIMH MOAYISIMH B | TTPOOEIBI CriennaTu
Python, st | paboThI co | Python, JUIA | 3HAHHSI OCHOB | 3UPOBaHH
peeHns CHENNaTu3upOB | pellieHus 3a1ad paboThI CO | BIMHA
KOHKPETHBIX aHHBIMHA CHeNHaINu3nup | MOAYISAMH
HayYHBIX U | MOOYISIMU B OBaHHBIMH B Python,
npousBoncTBeHH | Python, MOIYISIMH B | Ams
BIX 3aJ1a4d Python, s | pemenus
peteHns KOHKpETH

KOHKPCTHBIX BbIX
Hay4YHbIX " | HAYYHBIX
MOpONU3BOACTBC | U

HHBIX 3aJ1a4d MIPOU3BOJIC
TBEHHBIX
3azaq

Bropoii atan | YMeTs pabGorath | OTCyTCTBHE B uenom | B nenoMm | Chopmup

(YpoBeHb) co yMEHUH yCIIEIIHOE, HO He | YCIIENIHOe, HO | OBaHHOE

CHennaIu3upoBa CHCTEMaTHYECKOe coziepKaliee | yMeHue
HHBIMH yMmeHue paboraTh | OTHeIbHBIC paborartb
MOJIYIISIMHU B co MPOOEITBI co
Python, TUTS CTHEeMaTN3UPOBAaHH | yMEHHE Criennam
peteHns BIMH MOAYJSIMH B | UCIIOIB30BaTh | 3UPOBaHH
KOHKPETHBIX Python, paboraTh €O | BIMH
HayYHBIX u CHeNHaIN3nup | MOAYISAMH
MIPOU3BOJICTBEHH OBaHHBIMH B Python,
BIX 3aJ1a4d MOIYIISIMH B
Python,
Tperuii sTan | Bnagenue OrtcyTcTBHE B ienom B ienom VYenenrset
(YpoBeHb) HaBBIKAMHU BJIa/ICHU I YCIIETIHbIE, HO HE YCIIETIHEIE, e
TTOMCKa u cHCTeMaTHYeCKue HO BJIa/ICHUS
aHaM3a BJIa/ICHUS coziep)Kalue | HaBbIKAMH
nHpopmMauu HaBBIKAMU TIOWCKA | OT/AENbHBIE MOKCKa U




W aHaju3a
HHpOpMAIUN
3a1a4 ¢
WCIIOTh30BaHUEM
COBPEMEHHOM

3amaq c
WCIIOTh30BaHUEM
COBPEMEHHOM
anmaparypel
BBIYHCITUTETHHBI
X CPEICTB

anmapaTtypsl 1
BBIYHCITUTEIHHBIX
CpencTB

MIPOOEITBI
BJIa/ICHUS
HaBBIKAMHU
TTOKCKa U
aHanM3a
HHpOpMaIUN
3a/a4 ¢
WCIOTh30BaH
nem
COBPEMEHHOM
anmaparypbl
u
BBIYHCITUTEND
HBIX CPENICTB

aHanM3a
nH(popMaI
uu 3anad
c
WCIIONB30B
aHuEeM
COBpeMeH
HOI
anmaparyp
bl U
BBIYHCITHT
eIbHBIX
CpencTB

OIIK-7 — roTOBHOCTBIO TBOPYECKH MIPUMEHATH COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHH MPHU
cbope, xpaHeHnH, 0OpaboTKe, aHaTIU3€E U Mepeaade OMOJoTHIEeCKO MH(POpMAIUK JIJIS PEIICHUS

npodeCCUOHANILHBIX 3a7a4.

Oran [Tnarupyem Kputepun onieHMBaHUS pe3yinbTaTOB O0yUEHHS
(YypoBeHbB) 13
OCBOGHHS | pe3ylbTaThl
KOMTIETEHI] oOyueHus
1701 MOKa3aTeNH
;ocmmemm 2 («He 3
SATAHHOTO ynosierBoputenb | («YmoBierBoputenb | 4 («Xopormoy) | 5 («OTIumdHO»)
HOY) HOY)
YpOBHS
OCBOEGHHS
KOMTIETEHI!
i)
[TepBhbiit 3HaTh OrtcyTcTBHE Hemnonusie Cdopmuposann | ChopMupoBaH
aTan OCHOBEI 3HAHUH WM | TIpefCTaBIeHUusT 00 | b€, HO | HBIE
(YpoBeHb) c6opa u | dparmentapubie OCHOBax cbOopa u | comepxamue CHCTEMaTH4YeCK
06paGoTku | MPEACTABICHIA 00 | 06paboTkH OTIIeNTbHBIE ne
laHHbIX Ha | OCHOBAX c6opa | napupIx Ha | mpodebI TIpefCTaBICHHS
Python " 06paboTKH Python MIpeACTaBlIeHusT | 06  OCHOBAaX
JAHHBIX Ha 00 OCHOBaX | cbopa U
Python cbopa v | 06paboTKH
00paboTKu JTAaHHBIX  Ha
TAHHBIX Ha | Python
Python
Bropoii VMeETh OrtcyTcTBHE B nienom ycnemnoe, | B menom CdopmupoBaH
aTan OCYILIECTBN | YMCHHIA HO HE yCIIeNIHOE, HO HOE yMEHHeE
(YPOBE€HB) | g1y c6op u CHCTEMaTHYECKOe cozieprKariee OCYIIECCTBIISATh
06paboTKy yMeHue OTIIeNTbHBIE c6op u
JAHHBIX Ha OCYIIIECTBIISATh npodenbl 06paGoTKy
Python s cbop 1 06paboTKy | YMCHHE JAHHBIX Ha
pernenys NAHHBIX Ha OCYIIECTBJIATH Python s
TUIIOBBIX Python ans coop u peLICHNA
saa4 PeLICHHS THIIOBBIX | 00pPabOTKy THIOBBIX
3a7a4 JaHHBIX Ha 3aa4
Python mus
peenus
TUIIOBBIX
3a1ay




Tperuit Brnanenue OrtcyTcTBHE B uenom ycnemnsle, | B neaoMm | YcoeuiHele
aTan HaBbIKAMM | BIIaJeHUH HO HE | yCIIeUIHble, HO | BIaJeHU
(YpoBeHb) c6opa " cHCTeMaTHYeCKue cozieprKaniue HaBbIKH cOOpa
06paboTK HaBbIKH CcOOpa W | OT/ACIbHbBIC U 06paboTKN
JAHHBIX B O6pa6OTKI/I poGebI JTAHHBIX B
Python naHHBIX B Python | HaBBIKK cbopa Python
u  0o0paboTKu
JTaHHBIX B
Python
ITK-4 criocoOHOCTHIO TeHEPUPOBATh HOBBIC MJICH U METOJUYCCKUEC PEIICHUS
Oran [Tnanupyemsie Kpurepuu onieHMBaHUS pe3yinbTaTOB 00yUEHHS
(ypoBe pe3yIbTaThl
HbB) o0yJeHus
OCBOE (mokazaTenu 2 («He 3
HHUS JOCTHKEHUS YIOBIETBOPHUTEND | («YIOBICTBOPUTE 4 («Xoporro») 5 («OTimaHO»)
KOMITE 3a/1aHHOTO HOY) JIEHOY)
TEHII | YPOBHS OCBOEHUS
u KOMITCTEHITHA )
ITeps 3Harte OCHOBHI | OTCyTCTBHE Henomnaeie CdopmupoBanubl | ChopMUPOBAHHEI
BIif 00BEKTHO- 3HAHUH WM | TIPECTaBIICHUS e, HO e
aTan OpHECHTHPOBAHH ¢parmMeHTapHBIE | 06 OCHOBAX coziepIKaniue cHCTeMaTHYeCKue
(ypose | oo MIpefCTaBICHIS 00BEKTHO- OTIIeNTbHBIE MIpeaCTaBICHIS
Hb) NpOrpaMMHUPOB 00 OCHOBAX | opueHTHPOBaHH | NPOOEIBI 00 OCHOBax
anwst ma Python 00BEKTHO- OTO HPCACTABICHUS 00BEKTHO-
OPHUCHTHPOBAHH | [porpaMMHUPOB 00 OCHOBaxX OPUEHTUPOBAHH
oro AHUS 00BEKTHO- oro
MpOrpaMMHPOB OPUCHTUPOBAHH | rporpaMMHUpPOB
aHUs oro anus Ha Python
POrpaMMUPOB
anus Ha Python
Btopo | YmeTh OrtcyTcTBHE B neiaoMm | B nenoMm | ChopmupoBaHHO
i oTan | hopMupoBaTh M | YMCHHII YCIIENIHOE, HO HE | YCIIEUIHOE, HO | yMeHue
(ypoBe KOPPEKTHPOBATh CHCTEMaTHUYECKOe | CofepIKaIiee dbopmupoBars u
HB) HporpaMMHBH\;I YMCHHEC OTACJIIBHBIC KoppeKTI/IpOBaTB
xog Ha Python (opMupOBaTh 1 | MPOOEIE YMEHUE | [yhorpaMMHBIA
A pEeHICHHS KOPPEKTHPOBATH (bopMMPOBATE | o1 Python
THITOBBIX 3a/1a4 NPOTPaMMHBIN | KOPPEKTHPOBATD | jyyg  penenns
ko Ha Python | MPOrPaMMHBIM | 1yropEIX 3a1au
a1 pewenus | kog Ha Python
TUIIOBBIX 3a1a4 | AJIA penienus
TUIIOBBIX 33784
Tpetu | Binageuue OrtcyTcTBHE B neiaoMm | B neioMm | YcoeuiHele
W 9Tal | gapLIKAMU BJIa/ICHU I yCIIENIHBIE, HO HE | YCHeNmIHble,  HO | BIaJeHH
(ypoBe IPOrpPaMMUPOB CHCTEMaTHUYEeCKHe | COAepIKallue HaBBIKAMH
Hb) anus Ha Python HaBbIKH OTACTBEHBIC [IpOrpaMMH1poOB
IIpOrpaMMHUpPOB npoberbl anus Ha Python
aHus Ha Python | HaBbIKK
POrpaMMUPOB
anus Ha Python

4.2. TunoBble KOHTPOJIbHBIE 32IAHUS UJIM UHbIE MATEPHUAJIbI, HE00OX0AMMbIe /IJIsl OLlEHKH
3HAHM A, YMeHHi, HABBIKOB H ONbITA AeATeJIbHOCTH, XapPaAKTePU3YIOIIHNX ITANbI
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¢GopMupoBaHus KOMIIETEHIIUI B Mpoliecce OCBOEHUsI 00pa30BaTeIbHOM MPOrpPaMMbl.
MeToauveckue MaTepuaJibl, ONpeaeJsolue NPoueaypbl OleHNBAHUS 3HAHUIN, YMEHU,

HABBIKOB U ONBITA AeATEJbLHOCTH, XapaKTePHU3YIOIIMX 3Tanbl (popMUpoBaHUs

KOMIIeTeH Uil
dTanel Pesynsratel oOydueHHS Kommerennusa OrneHOYHBIC CPEICTBA
OCBOCHUS
1-i1 aTan 1. 3Hath ocHOBBI pabotsl | OIIK-4 VYcTHBIN onpoc, 3K3aMeH
CO  CHelHaTu3UPOBAHHBIMU
3Hanus Monyissmu B Python, mns
pelieHus KOHKPETHBIX
Hay4YHBIX u
MIPOU3BOJICTBEHHBIX 3aJ1au
2. 3Hath ocHOBBI cOopa u | OIIK-7 VYcTHBIN onpoc, 3K3aMeH
00paboTKu JTAHHBIX Ha
Python
3. 3HaTh ocHoBsl | [IK-4 VYcTHBIN onpoc, 3K3aMeH
00BEKTHO-OPUEHTUPOBAHHOTO
MIPOrpaMMHUPOBAHUS Ha
Python
2-¥ sTan 1. YMerp paborare co | OIIK-4 3agaHue s ayTuTOPHOU
CHelHaT3UPOBAaHHBIMU paboThI;
VYMmenusa Monyinssmu B Python, st Samanue i
pelieHus KOHKPETHBIX CaMOCTOSTEIbHOM paboThI
Hay4YHBIX u DK3aMeH
MIPOU3BOJICTBEHHBIX 3a/1au
2. Ymetrs ocymectBisTh | OITK-7 3agaHue s ayTuTOPHOU
cbop u 00pabOTKy JaHHBIX HA paboTHI;
Python st pemenust TUITOBBIX DK3aMeH
3aza4
3. YMmetb popmuponars u | [1K-4 3agaHue s ayTuTOPHOU
KOPPEKTHUPOBATh paboThI;
nmporpaMMHBIA kKo7 Ha Python Samanue i
JUIS peIlIeHUs] TUTIOBBIX 3a]a4 CaMOCTOSTEIbHOM paboThI
DK3aMeH
3-#1 oTan 1. Bnanenne wHasrpikamu | OITK-4 Samanue i
MOUCKa u aHaym3a CaMOCTOSTEIbHOM paboThI
Bnanets nHpopmanuu 3aa4y = C DOK3aMeH
HaBbIKaMU MCIOJIb30BaHUEM
COBPEMEHHOW ammaparypbl H
BBIYHMCIUTEIBHBIX CPEJICTB
2. Bnanenne wHaspikamu | OITK-7 3agaHue s ayTuTOPHOM
cbopa u 0O6pabOTKH JaHHBIX B paboTHI;
Python
Samanue i
CaMOCTOSITEIILHON PabOTHI
DK3aMeH
3. Bnanenne wHasrpikamu | [1K-4 Samanue i
MPOrpaMMHUPOBAHUS Ha CaMOCTOSTEIbHOM paboThI
Python DK3aMeH
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IK3aMeHALMOHHBIEC OHJIEeThI
DK3aMeH SIBJIIETCS OLEHOUYHBIM CPEICTBOM JJIsi BCEX 3TAllOB OCBOEHUSI KOMITETECHIUH.
CrpykTypa SK3aMeHAIlMOHHOro Owmsera: 2 Bompoca. [lepBwlii BOMpPOC TEOPETUUECKHH,
BTOPOM-NIPAKTUYECKUH.
[TpumepHbIe BOMPOCHI IS IK3aMeHa:

1. Co3pgaiiTe KOHCTPYKIIUIO OMIPEACIICHUSI YETHOTO MJIM HE YETHOTO YHKCIIa, UCTIOJIb3YA
oreparop

2. "%".

3. Onpenenure GyHKIMIO BO3BEACHUS B KBaApaT JII000T0 yncia

4. Kakas MunuManbHas oOsi3arenbHast JuinHa koHCTpykiuu yenoBus (if  elif else).
[IpuBeauTe npumep.

5. Coznaiite QyHKIIHMIO KOMITZIEMEeHTapHOCTH a30THCThIX ocHoBaHui JIHK, A-T, I'-11. Ha Bxone
OykBEeHHOE 0003HaUEHUE HYKJICOTH A, Ha BBIXOJIE KOMIUJIEMEHTAPHBIX EMY.

6. Co3zpnaiite QpyHKIMIO pacyeTa MOJICKYISIpHOUM Macchl (Mr) MOJIEKYITbI, COCTOSIIAsI U3 aTOMOB:

C, H, O, N, S. Mr(C)=6; Mr(H)=1; Mr(O)=8; Mr(S)=16; K npumepy Mr(H20)=2*1+8=10 Ha
BXOJI€ MTOCJe0BaTeIbHO OyJeT 3a/1aH0 KOJIMYECTBO aTOMOB KaX/I0T0O TUIIA, €CJIK OHO OyeT
OTCYTCTBOBAaTh, TO 3HaYCHHUE Ha BX0 OyzeT paBHO HYmO. [IpoBepbTe paboTy Bamiel GyHKIUH, C
takumu MoJekynamu: Boga (H20); Cepoonopon (H2S); benzon (C6H6); I'mokoza (C6H1206);
Imumma (C2HSNO2); 10 monekyn Boabl; Onuronentua u3 20 aMuHOKUCHOTHE: 30% ruiuH 1 70%

nuctenn (C3H7NO2S)

7. [{emocoo0pa3HOCTh UCIIONB30BaHIKE GYHKIMHN NP HanmucaHuu koja. [lonarue GpyHKums,
oTpeziesieHue, BbI30B.

8. CrpykTypa KOHCTpYKUUU AJs onpeAeneHus: GpyHkuuu. O0bsBiIeHe, TeI0 (QyHKIHIH,
BXOJ/IHbIE TIapaMeTpPhl, BO3BPAILEHUE PE3yJabTaTa BHITOHEHUS.

9. CBoiicTBO (hyHKITMHU ? JOKYMEHTAIIUA: 3aJJaHUE, UCIIOJIb30BaHNE

10. Co3ganue CoXpaHeHHE U 3allyCK MPOrpaMMBbl:

I1. OO61ue npaBuiia 3aJaHUs] UMEHH MPOTPaMMBbI, IEPEMEHHBIM U (PYHKIIHSIM.

12.  KoMMeHTUpOBaHHE KOJIa, PU3NYECKUE U JIOTHUECKHE CTPOKHU KOJia, SBHOE OObEMHEHHE
CTpOK.

O06pa3er PK3aMeHAITMOHHOTO OuJjIeTa:

®I'BOY BO «BAIIKUPCKUIM I'OCYIAPCTBEHHBIY YHUBEPCUTET»
KA®EJIPA TPOT'PAMMUPOBAHUS U DKOHOMUYECKON HH®OPMATUKN
BUOJIOTMYECKHUHN ®AKYJIBTET
IK3aMeHANMOHHELIN OnJieT Nel
1o Kypcy «OCHOBBI IPOrPAMMMPOBAHMS
20__-20__ yu.r)

1. Co3naHue coxpaHeHHUE U 3aMyCK MPOrpaMMBbl.

2. CoznaiiTe cioBapb JijIsl aToMa Bojiopojia (aromubIit Homep ? 1, OykBeHHbI# Tum ? H,
KOBAJICHTHBIN paguyc ? 321M) u Kucinopoaa (atoMHblid HoMmep ? 8, OykBeHHBIH TH ? O,

KOBAJICHTHBIN paguyc ? 731Mm)

[IpenoxaBarens [lyruniiesa A.A. / /

3aB. kadenpoit FOnmyxameros P.C. / /

- KOMAUUHO) 8bICNABIAENCS CIMYOEeHmY, ecliu CIyoeHm 0ajl NOIHble, PA38EPHYMble OMEenbl

11




Ha 6ce meopemuyecKue B0ONPOCHL OUNemda, NPOOEMOHCMPUPOBAN 3HAHUE QYHKYUOHATbHBIX
B03MONCHOCMEN, MEPMUHOLO2UU, OCHOBHBIX OJNeMEeHMO8, YMeHue NPUMEHAMb meopemuyecKue
SHAHUSL NPU BbINONHEeHUU npakmudeckux zadaunuil. Cmyodenm 0Oe3 3ampyoHeHUll omeemun Ha 6ce
odononnumenvHvle eonpocwl. Ilpakmuueckasi uacme paboOmvl BbINOIHEHA NOIHOCMbIO 0Oe3
HemoyHocmel u OwuboK;

- «X0pouLoN 8bICMABNIACMCA  CMYOeHmY, eCciu CMmyOeHm pPAcKpull 6 OCHOBHOM
meopemuyieckue 80Npocyl, OOHAKO OONYUeHbl HEMOUYHOCMU 8 ONpedeNleHUU OCHOBHLIX NOHAMUILL.
Ilpu omseeme na dononHumenvHble BONPOCHL VONYUeHbl Heboabuiue Hemounocmu. IIpu evinonHenuu
npakmu4eckol uacmu pabomul OONYujeHvl HeCyuwjecmeenHvle OUUOKU,

- «Y008]IEMEOPUMENIbHO» OAI08 BbICMAGIAEMCSA CMyOeHmy, eciu npu omeeme Hd
meopemuieckue 0NPoCvl CMyOEHMOM OONYULEHO HECKONILKO CYUWECMBEHHBIX OUUOOK 8 MOJIKOBAHUU
OCHOBHBIX nouamui. Jloeuxa u norHoma omeema cmpaoardm 3AMEMHLIMU USLAHAMU. 3aMemHbl
npobenvl 6 3HAHUU OCHOBHLIX Memo0oos. Teopemuueckue B60ONPOCHI 6 UYEIOM  UBLONCEHDbL
0ocmamouHo, HO ¢ nponyckamu mamepuaida. Hmeromcs npuHyunuaibHvie OwWUOKU 8 J02UKe
NOCMPOEHUsL Omeema Ha 80NPOC, NPU peuleHUl 3a0a4u OONnyujeHvl 2pyovie OouuoKu,

- «HEY008J1emEOPUMENIbHOY BbICIABIAEMC CMYOEHNY, eclu Omeem Ha meopemudecKue
BONPOCHL CBUEMENbCMEYEeM 0 HeNOHUMAHUU U KPAaliHe HeNOIHOM 3HAHUU OCHOBHLIX NOHSAMUL U
Mmemooos. OOHapyicueaemcss omcymcmeue HABbIKO8 NPUMEHEHUsT MeopemudecKux 3HaHUutl npu
8bINONHeHUU npakmuyeckux zadanuil. Cmyoenm He cMO2 OMEEMUmMs HU HA OOUH OONOTHUMENbHBILL
sonpoc.

- «(He 0ONYULEeH) BbICMABIAEMCs CIYOeHMY, ecliu cmyoenm 8uinoanul menee 70% 3aodanutl,
BKIIOUAL 3A0AHUS 0151 CAMOCMOAMENLHOU PabOMbl.

YcTHblii onipoc

VYCTHBIN ONpoC ABISETCS OLICHOYHBIM CPEICTBOM JUIsl IEPBOTO ATara 0CBOCHUS KOMIIETEHIIUH.

VYCTHBI Oompoc MPOBOAMUTCS Ha NpakTUYecKUX 3aHATHsAX. OOydaromuecs BBICTYMAIOT C
JOKJIaJaMH, COOOIICHUSIMH, IOTOJHEHUSIMH, YYaCTBYIOT B JMCKYCCHM, OTBEYAIOT Ha BOIPOCHI
npenofgasareis. OueHnBaeTcs ypoBeHb JOMaIIHEH MOAr0TOBKH MO TeMe, CHOCOOHOCTh CUCTEMHO U
JIOTUYHO H3J1araTh MaTepual, aHaJIu3upoBaTh, HOPMYIMPOBATH COOCTBEHHYIO MO3HIIMIO, OTBEYaTh
Ha JIOMOJIHUTEIbHBIE BOIIPOCHI.

[TpumepHbIe BOMPOCHI i1l Onpoca:

Oco0OeHHOCTH s3bIKa MpoTrpaMMupoBanus Python?
OcHoBHas ¢unocodus s3bika mporpammupoBanusi Python?
Kaxkue 1o cioXxHOoCTH OBIBAIOT THUIBI JaHHBIX?
Kak npeoOpa3oBars OWH THI JaHHBIX B JPYroi?
Kaxoit mpornieaypoit y3HaTh THI UCIIOIb3YEMbIX TaHHBIX?
[lepeuncnure apudmeTnyeckre onepaluu ¢ IpuMepamu.
B kakux KoBBIUKax mpeacTaBieH TUI String?
[IpuBenuTe mpUMephl UCTIONB30BAHUE TPOHHBIX KOBBIYEK
. Kako#t mpuopuTter BeInojHEHUs apuPMeTHIecKux onepanuii 1is Python?
10. HanpoTuB 3HaueHMI UM BBIPAKEHUN YKOKUTE MUIBI K KOTOPHIM OHU WJIA X PE3YJIbTAT
OTHOCHUTCS:
"678.0"00"2"
7892
98.7
float(5)>2.0
OTBeT Ha BONPOC, CUNTACTCS 3aYTEHHBIM, €CIIA CTYICHT
e  J1aJ pa3BEPHYTHIN OTBET Ha 3aJlaHHBINA BOIIPOC
e JlaJl pa3BEpPHYTHINM OTBET Ha 33JJaHHBII BOIPOC, HO C HEOOJIBIITUMHU HEIOUETAMU
e BBICTaBJISETCS CTYICHTY B Cllydae, €CIU CTYICHT CJIeNajl HEMOJHBIM /WM HEYeTKUI
OTBET, HO B 1I€JIOM BEPHBIM OTBET Ha 3aJlaHHBINA BOIPOC

S A AR e

Ne)
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OTBeT Ha BOIIPOC, CYUTACTCS HE 3aUTCHHBIM, €CITH CTYIECHT
e cJenaJl HEMPaBWIbHBINA OTBET Ha 3aJlaHHBINA BOIPOC;
e HE OTBETHJI HAa BOTIPOC.

Ha npakTudeckoM 3aHSITHH IUIAHUPYETCSl BBITIOJIHEHHE WHIWBHIYAJIbHBIX 3a/aHui. Temaruka
OOJBITMHCTBA 3aJaHUN TMPEAIoJaracT HCCIEI0BATEIbCKYI0 YacTh: TOCTAHOBKY 3a/a4yH, aHaJu3
MOAXOJIOB K €€ PEIICHHIO, CO3JIaHUE AJITOPUTMAa M IMPAKTUYECKYI0 YacTh MO PEaM3alldd dTOTO
anroputMa Ha si3bike Python. Ilpu stom dopmupyercs ymeHue yBUICTh NMPHUKIIATHOW aCIEKT B
pelieHnr KOHKPETHON HAyYHOMU 3a/1a4M M TPaMOTHO MPEICTaBUTh U HHTEPIPETUPOBATH PE3YJIbTaT.

B cimydae HeEoOXOAMMOCTH CTYIEHT JOJDKEH MPOaHAIM3UPOBATh IOJYYCHHBIM pEe3YJIbTaT,
CKOPPEKTUPOBATh MAaTEMAaTUUYECKYI0 MOJICb, JISKAIIyl0 B OCHOBE 3aJadyd M pEIIUTh 3aJady
MPaBUWJILHO U TPAMOTHO C MCTIOJb30BaHUEM Pa3pabOTaHHBIX AITOPUTMOB

CamocTtosiTenpHass paboTa CTYIEHTOB B JUCHMUIUIMHAPHOW OOJAcTH Tpearosiaraet mpHu
BBITIOJTHEHUN WHAWBUYATbHBIX 3aJaHUN TIOJyYEHUE JIOMOTHUTENBHBIX 3HAHUM W TOJXOJO0B K
pelIeHuto 3a1a4 B JOTMOJHUTEILHON JTUTEPATYPE U JIEKTPOHHBIX UCTOUHHKAX HTEepHET.

IIpumepHbIe 3a1aHus I1JIs1 AYIMTOPHOH PadoOThI

1. Omnpenenure GyHKIMIO BO3BEACHUS B KBaApaT JIF000T0 yncia

2. Omnpenenute GYHKIUIO ISl OMPECIICHHS KyOa JIFo00ro uncia

3. Onpenenute GyHKIMIO BO3BEACHUE 3aJaHHOTO YKCJa B CTETIEHb CAMOI0 33/IaHHOTO YKClia

4. Omnpenenute GYHKITUIO pacyeTa MIomaan Kpyra

5. [Tepeuncnure 0OCHOBHBIE CBOMCTBA 00BekTa cylinder mpu ero cozmanuu. YTo OHM 03HAYAIOT.

6. Ecmu y Bac umeercs spl = sphere(pos=(0,0,0),radius=1), pacrioyioxxeHHasi B Ha4aJyIe
koopauHat. Kak nepenectu cdepy Ha 10 enuHMI IO OCH X.

7. Kakas 1iBetoBasi cxema UCIONIb3YeTCsl TSl 3aaHUS 1IBETa 00bEKTaM, OMUIIUTE €e.

8. [TpuBenute ndpoBoe 0003HAYCHUE CICTYIONINUX I[BETOB: KPACHBIN, OCIIBIN, YCPHBIH,

CUHMI,TypIYPHBIN, KeNThIM. VICIonb3yst M3BECTHBIE TPUMUTHUBBI, IOCTOPOUTE OCH JIEKAPTOBOM
CUCTEMBI KOOPJMHAT: OCh X, OCh Y, 0Ch Z. [lenTp xoopaunar B mo3unmu = (0,0,0). Kaxxnas ochb
pacrnojoxeHa MeprneHauKyIsipHa K OCTaldbHbIM. J[JIMHA Kaxk/10M ocHu 8 enuHull. B Hamel cucrteme
noctpouM MoJekynny ?Boabl?. Texanueckue napametpsl: Yronr HOH=90 rpagocos (Bmecto 104),
mHa cBsizu OH=0.96 anrctpem. ?AtoM? kucnopoja ? KpaCHOTro

IIpumepHbIe 3a1aHUs 1JIs1 CAMOCTOSITEILHOM PadoThI

3aganue Nel

Yucno ApMCTpoHTa — 3TO TaKoe€ HaTypajJbHOE YHUCIO, KOTOPOE PAaBHO CyMME CBOMX LH}D,
BO3BEIEHHBIX B CTENEHb, PaBHYIO KoJuuecTBy ero nudp. Haiitu Bce Takue yucna ot 1 g0 n, rae n
BBOJIUTCS TI0 3aMPOCY C KIaBHATYPBHI.

3aganue Ne 2

Hanwucare nporpamMmmy omnpeneneHus KOJW4YecTBa IMIECTU3HAYHBIX "CUACTIIMBBIX' TpaMBailHBIX
OUIIETOB, Y KOTOPBIX CyMMa MEPBBIX Tpex HU(pP COBMANAET C CyMMOM TpeX MOCIEIHUX.

3amanme Ne 3

JIBOM4HOE YHMCIO, BBEACHHOE IO 3alpocy C KIaBUATypbl, B Cly4yae MNPaBHJIBHON 3amuCcH
npeoOpa3oBaTh B JIECATUYHOE YHCIO U Pe3yJabTaT BBIBECTHM Ha 3KpaH. B mpoTuBHOM ciydae
MPEIOKUTH BBECTU JBOMYHOE YHCIIO 3aHOBO.

3amanue Ne 4

Coznarh (QyHKIUIO, OCYIIECTBISIONIYIO IO 3alpOCy BBOJ PYCCKOIO TEKCTa C KJIaBUATyphl U
MOCJIEIYIOUIYIO €r0 pacleyarky, Mo 3aroJoBKOM «VICXOIHBIIN TEKCT:»

3amanme Ne 5

Co3znatp 0a3y JaHHBIX U3 6-TH y4aluxcs, B KoTopoi ykaseiBaeTcss MO, oneHka 3a SK3aMEHBI
o Tpem mpenmeraM. BpiOpaTh M3 HUX ydallerocs ¢ CaMbIM HHU3KUM OajOM M OTUUCIHUTH €ro
(ymanuth u3 6a3bl). OOHOBICHHYIO 0a3y TaHHBIX BHIBECTH HA IE€YaTh.

PaboTa cTyeHTOB OIIEHUBACTCS IO CICIYIOIIMM KPUTCPHSIM:
e paboTOCOCOOHOCTh W KOPPEKTHOCTH KOZAA MPOTpaMMbI (KO JOJKEH 3amycKarbesi 0e3
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OIIMOOK ¥ BBIJIABATh OXKUIAEMBIN PE3yIIbTar),
e HCIOJIB30BaHUE PACCMOTPEHHBIX B KYpCE€ CPEICTB M METOJIOB,
e COOTBETCTBHE TpeOOBaHUSM mpernoaaBaress (popmaT U CpoK Caavuu 3aJaHui)
3amaum, JUIS  pelIeHUsT KOTOPBIX TPENOCTaBlieH HepaOoTaroImuid Koj (KoI, KOTOPBIN
HEBO3MOXXHO 3aIlyCTUTh HW3-32 HAJTWYHUS T'PYOBIX OIIMOOK/OTIEYATOK), HE 3aCUMUTHIBAIOTCS, JIAaXe
€CIIM TIpU 3TOM 3a(pUKCUPOBAH BEPHBIN PE3YIbTAT.

5. Y4eOHO-MeTOqUYeCKOEe U HH(POPMALIMOHHOE OOecTieueHre JUCHUIIIMHBI

5.1. IlepeyeHb OCHOBHOM U JONOJHHUTEIHLHOH Y4eOHOH JUTEPaTypPbl, HEOOX0AUMOM ISl
OCBOEHHS THCIUNIHHBI

OcHoBHas JiMTEeparypa:

1. Ilapdwunosa, Hanexna MiBanoBHa. [IporpammupoBanue. CTpyKTypupOBaHUE IPOTPaMM U
naHHbIX : yueOHuk / H. W. Tlapdunosa, A. H. [Teuekun, b. I'. Tpycos ; moxg pexn. b. I. TpycoBa .—
Mocksa : Akagemus, 2012 .— 240 c. — (Bricuiee npodeccrnonaibHOE 00pa30BaHHUE :
bakamaBpuar) .— bubnuorp.: c. 235 .— ISBN 978-5-7695-9150-1 (26 sx3emmsipoB bubnnoreka
baml'V A6onement Ne2)

2. [Tapdunosa, Hagexxna MBanoBHa. [IporpammupoBanre. OCHOBBI aJITOPUTMHU3AIMH U
nporpammupoBanus : yueonuk / H. . Ilapdunosa, A. H. [Teubkun, b. I. TpycoB .— Mockaa :
Axanemus, 2012 .— 232 ¢. — (Boicmiee nmpodeccuonanbnoe oopasosanue) (bakanaBpuar) .—
bubmuorp.: ¢. 229 .— ISBN 978-5-7695-9149-5) 1 (26 sx3emiuisspoB bubnuoreka bamly

AGoHeMeHT No2)
3. Meiiep, b. O0beKTHO-OPHEHTUPOBAHHOE MPOTPAMMHUPOBAHUE U TTPOTPAMMHA WHKCHEPHS

[Dnexrponnsblit pecypc] / b. Meitep .— 2-e uzn., ucnp. — Mocksa : Hanmonanbablii OTKPBITHIN
Yuusepcurer «MHTYUT», 2016 .— 286 ¢. —
<URL:http://biblioclub.ru/index.php?page=book&id=429034>.

JlonoJHUTeIbHAS JJUTEpPaTypa:

4.  Jloycon M. IIporpammupyem Ha Python. - CIIG.: [Tutep, 2014. - 416 c.: un. ISBN 978-
1435455009 anrn

5. XaxaeB U. A. [IpakTukyMm 1Mo aJIrOpUTMHU3ALMK B TIporpaMMupoBanuio Ha Python: / . A.
XaxaeB — M. : Anbt JIunyke, 2010. — 126 c. : un. — (bubnmoreka ALT Linux). ISBN 978-5-
905167-02-7baiizae, C. b. BBenenue B MaremaTuyeckoe nporpaMmupoBanue. Teopusi, MOJEH U
3amaun [ DnekTpoHHbIN pecypc] : yued. mocodue / C. b. baiizaes ; baml'y .— Ya : PULL baml'V,
2013 .— 84 ¢. — DneKTpoH. Bepcus 1ed. MyOoJTuKaiuu .—
<URL:https://elib.bashedu.ru/dl/read/BayzaevVvedMatProgr.pdf>.

6.  Akynud, MBan JlroaBurosud. Marematuyeckoe nporpaMMUpPOBAHKUE B pUMEPaAX U 3ajiayax
[DnexrpoHHbIi pecypc] : YueOHoe mocoOue ajist CTyI. dKOH. crell. By30B / M.JI. Akynua .— 3-e
u3n., crep. — CIIO. : Jlanw, 2011 .— 335, [1] c. : w1, Tabn. — JlOCTyI K TEKCTY 3JIEKTPOHHOTO
W3JIaHUS] BOBMOXEH Yepe3 DIeKTPOHHO-OuOmroTeuHyro cucteMmy usnarenbersa "Jlans" .— ISBN
978-5-8114-0916-7 .— <URL:http://e.lanbook.com/books/element.php?pll 1d=2027>.

7. Ky3uenos, Ansb0epr Bacrisesuu. Briciias maremaruka. Maremaruueckoe
porpaMMHUpoBaHue [ DeKTpoHHBIN pecypc| : yueOnuk / A.B. Kyznenos, B.A. CakoBuu, N.1.
Xonon ; mox o6mi. pen. A.B. Kysuenosa .— U3g. 3-e, crep. — CII6. [u ap.] : Jlans, 2010 .— 351
C. : wi., Tabn. — (Y4ueOHuku aiis By30B. CrieruanbHas auteparypa) .— bubnuorp.: ¢. 345 .—
[Ipenm. ykas.: c. 346-349 .— JlocTym K TEKCTY 3JIEKTPOHHOTO U3/IaHUS BO3MOXKEH Yepes
DneKTpoHHO-O0MONMHoTeuHyt0 cuctemy usnarenbera "Jlane" .— ISBN 978-5-8114-1056-9 .—
<URL:http://e.lanbook.com/books/element.php?pll id=4550>.

8. Ky3uenos, Ansbepr Bacrmisesuu. Briciias maremaruka. MaremMaruueckoe
nporpamMmmupoBanue : yaeouuk / A. B. Kyznenos, B. A. CakoBuu, H. U. Xonox ; mox oOur. pen. A.
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B. Ky3nenosa .— M3a. uerBeproe, crepeotun. — Cankr-IleTepOypr ; Mocksa ; KpacHomap :
Jlanp, 2013 .— 352 ¢. — (YueOnuku as By30B. CnenuanbHas auteparypa) .— JlocTyn K
AJIEKTPOHHOM BEPCHH 3TOM KHUTH Ha www.e.lanbook.com .— bubmuorp.: c. 345 .— IlpenM. ykas.
: ¢. 346 .— ISBN 978-5-8114-1056-9 : 802 p. 56 k. (26 sx3emiuisipoB bubmmoreka bamly

AGoHeMeHT Neb)

9. ®ponos, FOpuii [Iasnosuy. MaTtemarnueckue MetToasl B Ononornu. 9BM u

MPOTPaMMHUPOBAHKE : TEOPETUUECKHE OCHOBHI U TipakTukyM / 0. I1. ®ponos .— U3x. 3-e,
nepepad. u gon. — Camapa : Camapckuii yH-T, 1996 .— 266 ¢. — ISBN 5-230-06069-7 (1
sx3emMIuisip bubnuoreka baml™y A6ornemenT Ne3)

5.2. Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTH « UHTEepHET» N
NPOrpaMMHOI0 ofecrnevyeHusi, HeOOXOAUMBbIX /IJIS OCBOEHUS TUCHUILINHBI

10. DBnexrponHO- OubmmoTeunas cuctema «9b baml ¥» https://elib.bashedu.ru/;
11.  DnexTpoHHO-OMONMHMOTEYHAS CUCTEMA « YHUBEPCUTETCKass OnbimoTeka online»

http://www.biblioclub.ru;

12. A Byte of Python [Dnekrponnsiii pecypc]/ URL https://python.swaroopch.com/
13. Python documentation, tutorials and guides are constantly evolving [OnekrponHsiii pecypc]/
URL https://www.python.org/doc/

14. Python Scientific lecture notes -[ OnexkrponHbIi http://classic.chem.msu.su/gran/gamess/
15. buomonexyna [OnexkrpoHHsbIil pecypce]/ URL: https://biomolecula.ru/articles/in-vivo-in-vitro-

m-silico

16. So you want to be a computational biologist? Nick Loman & Mick Watson Nature
Biotechnology volume 31, pages 996-998 (2013) . [OnexrponnsIii pecypc]/ URL:
https://www.nature.com/articles/nbt.2740

6. MarepuajbHO-TeXHUYeCKas1 0a3a, He00OX0AMMAas ISl OCYIeCTBJICHUS

00pa30BaTeILHOTO MpoLecca Mo AUCHUIITHHE

Haumenosanue Buo 3anamui Haumenosanue obopyoosanus,
cneyuaiu3upoeanHblx npocpaAMMHOCO obecneuenus
ayoumopuil, KaduHemos,
aabopamopuil
1 2 3

1. yueonan  ayoumopusn  ona | Jlexyuu Aynutopus Ne 232

npoeedenusn 3aHAMUI 1eKYUOHHO20 VYueOHas MeOerb, MYIIBTUM€IUA-TIPOEKTOP
muna: aynuropus Ne 232 (yucOHBIN PanasonicPT-LB78VE, JKpaH HACTEHHBII
kopiyc Ouodaka), aymuropust Ne 332 ClassicNorma 244*183

(yueOHbIH KopIryc Onodaxa). Aynutopus Ne 332

2. yueonasn ayoumopus ons Ipaxmuueckue VYuyebnast  MeOenb,  MYIBTHMEIUA-IIPOEKTOP
npoeedenusn 3aHAmMu SaHAMUS PanasonicPT-LB78VE, JKpaH HACTEHHBII
ceMunapckozo muna: 1ad0paTopus ClassicNorma 244*183

UT (yaeOHslit kopiyc 6bnodaka),
aynuropust Ne 231, maboparopust UT
(yueOHbIi Kopryc Ouodaxa).; ),
aynuropust Ne 522 (¢pusmar xopiryc-
y4ebHoe).

3. yuebnan  ayoumopus  Onn
npoeeoenusn 2Pynnoguix u
UHOUGUOYAIbHBIX  KOHCYIbMAUUIL:
aynuropust Ne 319, nmaboparopust UT
(yueOHbIH KOpIIyC 6uodaxa),
aynuropust Ne 231, nmaboparopust UT

15

Aynutopus Ne 319

JlaGopaTtopusa UT
VYuebnast MeOenb, NEepCOHAIBHBIHA
xomrniekte Nel iRUCorp — 15 mT.

Aynuropus Ne 231

JlaGopaTtopusa UT
VuyeOHass  meOenb, JIOCKa, JKpaH OeJIbIi,
TIepCOHANBHBIN KoMmbioTep B KomIuiekte HPAiO
20”CQ 100 eu moHOOMOK (12 1mIT).

Aynutopus Ne 428
VYuebnast mebenb, AOCKa, TPUOyHA, MYIBTHMeEIUA-
npoektop InFocusIN119HDx, noyr6yk Lenovo 550,

KOMIIBIOTEp B
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(yueOHbIH KOpIIyC 6nodaxa);
aymuropust Ne 522 (pusmar koprryc-
ydeOHOE)

4. yuebnasa  ayoumopus  0aa
meKyujezo Koumponsa u
NPOMEINCYMOUHON  ammecmayuu:
aynuropust Ne 319, nmaboparopust UT
(yueOHbIH KOpIIyC 6uodaxa),
aynuropust Ne 231, nmaboparopust UT
(yueOHbIi Kopiryc Onodaxa).

skpan  HacreHHelii  ClassicNorma — 200%200.

MOHOOIOKH CTallMOHAPHBIC —2 IIT.

Aynurtopus Ne522
YueOHast MeOenb, OCKA, IEPCOHANBHBIA KOMITBIOTED
LenovoThinkCentreA70zIntelPentiumE 5800, 320
Gb, 19" — 13 mrt., konguuonep LessarLS/LU-
H24KB2.

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. doroBop Ne 104 or 17.06.2013 1.
JIumen3uu GeccpoyHbIe.

2. Microsoft Office Standard 2013 Russian. JloroBop
Ne 114 or 12.11.2014 . JIunieH3un 6eCCpOYHEIE.

3. Python (muuensus Python Software Foundation
License, cBOOOHOE MPOrpaMMHOE 00CCIICUCHHE).

nomeuwienua 011
camocmoamesnbHoll pabomui:
aynuropust Ne 426 (Ouszmar koprmyc -
y4eOHOe), YHTANbHBIH 3aim Ne2
(dPusmar xopIryc - yaedHoe)

Camocmoamenvnas
paboma

Aynurtopus Ne426
VYueOHas MeO0erb, JIOCKa,
KOMITBIOTEPEI
LenovoThinkCentreA70zIntelPentiumE 5800, 320
Gb, 19" — 13 mrt., mkxap TLKTWP-065442-G-GY

YuranabHblii 3270 Ne2

YuebHas MeOenb, y4eOHO-HAIISAAHBIE —IOCOOWS,
CTCHI 1O TIOKApHOW OE30MacHOCTH, MOHOOIOKU
CTallMOHApHbIe — § T, IpuHTep — 1 mT., ckanep — 1
IIT.

NEPCOHAJIbHBIC
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[Tpunoxenue Ne 1

MMHOBPHAYKH POCCUN
®I'bOY BO «bAIIKUPCKUHN I'OCYIAPCTBEHHBIM YHUBEPCUTET»
BUOJIOI'MYECKNUN ®AKVJIBTET

COJIEP) KAHUE PABOYEM ITPOI' PAMMBI

TUCIUTIIMHBI OCHOBBI TPOTPAMMHPOBAHHKS Ha 2 CEMECTP

O4Has
dhopma o6yuerHns
Bun padorsl O0LeM TUCHUIIIMHBI
O6mas TpynoemkocTh auctuiuinael (3ET / yacoB) 4/144
Y4eOHBIX 4acOB Ha KOHTAKTHYIO pabOTy ¢ IIPEro/iaBaTesieM: 27,2
JIEKIAH 8
MPAKTUYECKUX/ CEMUHAPCKUX 18

J1a00paTOPHBIX -

Apyrux (TpynroBas, MHAWBUIya bHAs KOHCYJIBTAINS U MHBIC BUJIbI
y4eOHOU ACSITEIBHOCTH, IPEIyCMaTPUBAOIIHNE pabOTy 00YJarOIINXCs C

npenoaasaresnem )(DPKP) 1,2
Y4eOHBIX 4acoB Ha CaMOCTOSATENbHYIO padboTy oOyuarontuxcs (CP) 91
Y4eOHBIX 4acOB Ha MOJIOTOBKY K

sk3aMmeny/3auety/muddepennupoBannomy 3auety (KoHTposs) 25,8

dopma KOHTPOJIS:
9K3aMEH 2 CEMECT]
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dopma u3ydeHHs MaTepHAIOB!

OcHOBHas "

dopma TeKyIIero

JIEKINH, PAKTUIECKHE 3aHATHUS, JIOTIOTHUTEIbHAS KORTPOTA
3amaHus 1o yCIIEBAEMOCTH

Ne CCMUHAPCKHC SAHATHA, THTEpaTypa, CaMOCTOSITENIbHOU (KOJIJTOKBUYMBEI,

n/ | Tema u comepxaHue 11a0opaTopHEIe padoTsl, POKOMERIyeMas pabore CTyIeHTOB KOHTPOJBHBIE paboTHI,

I camocTosiTeNTbHas pabora u CTyeHTaM (HoMmepa Hu3 KOMITBIOTEPHBIE TECTHI 1

TPYITOEMKOCTH (B dacax) CITHCKA) )
[P/
JIK CEM JIP CP
1 |2 3 4 5 6 7 8 9
2- ii cemecTp 8 18 0 116,8
Monyasb 1. «BBenenue B nporpammupoBanue Ha Python»

1. | 3HaKOMCTBO ¢ SI3BIKOM IIPOrPaMMHPOBAHUSA 1 2 - 4 [1,4,6,12] 3ananue A 3agaHue nmus
python: IIpenmer kypca. Kparkas uctopust CaMOCTOSTEIbHOM CaMOCTOSITENIbHOU
pas3paboTKH sI3bIKa IporpaMMupoBanus Python. paboter Ne 1 paboter Ne 1;
OCOOECHHOCTH ¥ CBOMCTBA SI3bIKA SamaHug Ui
nporpammupoBanus Python. 3HakomMcTBO ¢ Nzyuenue [13] ayTUTOPHOU padOTHI;
paboyeii mIaThopMoi 1 YCTAHOBKA CPEIIbI VYeTHbI# onpoc
paspaborku IDLE mays Windows u miist Linux. IToaroroBka K
BazoBwie Tumbl JaHHBIX: int, float, string. OTIpOoCy
Omnucanue npumepsl, ocodeHHocTr. OquHapHEIE,

JIBOWHBIE, TPOIHBIE KOBBIUYKH, 0COOCHHOCTH
CHHTaKcuca u npuMeneHus. [Ipocteie
apuBQUTHUYECKUE NEWCTBUA ¢ Oa30BBIMH THITAMHU
JAaHHBIX, MaTEMaTHYECKHE OIIePaTOPhI: CIIOKEHNE,
BBIYMTAHHE, JICTIEHUE, YMHOKEHHE, BO3BEIICHNE B
CTETeHb, OCTATOK OT JIeNIeHH I, KOHKaTHHAIIHS.
Wsmenenune tumoB ganabix. [lopsgok
BBITIONTHEHUS OTIepanil.

2. | Jloruyeckuii THN JAHHBIX: JIOTHYECKHUH THUII 1 2 - 5 [1,4,6,12} 3amanue s 3amanue s
naHHbIX (bool), BO3MOXHBIE 3HAUCHHS. CaMOCTOSITEITHHOM CaMOCTOSITEITLHOM
OCOOCHHOCTH THTIA TS S3bIKa paboter Ne 2, 3 paboter Ne 2, 3
nporpammupoBanus Python. Jlornueckue 3agaHus ist
OIepaTopbl: CTPOroe HEPABEHCTBO, HECTPOTOe Nzyuenue [13] ayTUTOPHOU padOTHI;
HepaBeHCTBO. [IpuopuTeT BHINOHEHUS Orepaiui VYeTHbIM onpoc
TIPH OIHOBPEMEHHOM BXOXKJICHUU B BBIPA)KEHHE [TonroroBka K
JIOTHYECKUX B apu(METHIECKUX OIepaTopoB. orpocy
TabauIBl UICTHHHOCTH JUTS IBOMYHBIX
JIOTUYECKUX BBIPAKEHUH W/HITH/HO.

3. | ®ynknun: l{emocooOpa3HOCTH UCITOIL30BAHITHE 1 2 - 6 [1,4-7, 9, 12] 3amanue s 3amanue s




¢byHKUMA Tpu HanmcaHuu kofa. [loHsTHEe
(dyHKIH, onpernenenne, Bb3oB. CTpyKTypa
KOHCTPYKIIUH JJISl ONpeeneHns (QyHKIIHH.
OObsiBieHUE, TENO (PYHKIIUHU, BXOAHBIE
rmapameTpsbl, BO3BpallleHNe pe3ybTrara
BBITTOHEHUS. CBOWCTBO (DYHKITUH ?

CaMOCTOSITENbHOM
paboter No4

Nzyuenue [4, 12,
14]
ITonroroBka k

CaMOCTOSITEITLHOM
paboter No4
Samanusa Ui
ayauTOpHON paboTHI;
VYeTHbI# onpoc

JOKyMEHTAIM: 3a/laHHe, NCIIOIb30BaHUE orpocy
Co3nanue coxpaHeHue U 3allyCK IIPOrPAMMBI: [2,4-7, 9, 12] 3ananue A 3agaHue nmis
HeobxonumocTs mpuMeHeHre cpebl pa3padboTku CaMOCTOSITETTHHOMN CaMOCTOSITEITLHOM
IDLE, nponenypa co3nanusi, COXpaHeHUS paboter No4 paboter No4
nporpamMmsel Ha Python B Nzyuenue [4, 12, 3agaHus it

cpene IDLE. OOmiue nmpaBwia 3aqaHus UMEHU 14] ayTUTOPHOU padOTHI;
MPOrPaMMBI, TIEPEMEHHBIM B (PYHKIUSIM. [TonroroBka K YcTHBI onpoc
KommenTupoBanue kona, orIpocy

(hM3HUeCcKUe U JOTHYECKUe CTPOKH KOJla, IBHOE

0o0benMHEeHHE CTPOK.

Padora ¢ BusyanbHbiMH 00bekTamMu B Python: [2,4-7, 9, 12] Nzyuenue [4, 12, 3agaHus 1
Monyinb visual: ycTaHOBKA, BBI30B B OCHOBHOM 14] ayTUTOPHOU padOTHI;
kozie mporpammsbl. [IpencraBnenne pabovero okHa [TonroroBka K YcTHBIH onpoc
OTPHCOBKH IpahmuecKux n300paKeHui: orpocy

HaBHTAIUs, PACIIONIOKEHNE OCel KOOPANHAT.

Co3naHue 1 HacTpolKa MPUMHUTHBOB: cdepa,

UWIHHJD, Tapauienenumesn, konyc. KomOunHams

TaHHBIX Quryp. CBOHCTBA MPUMUTHBHBIX

00BEKTOB: I[BET, pa3Mep, MOIOKEHHE B

MPOCTPaHCTBE, BEKTOp HanpapieHus. [lonsTue

nepenayu npera. Tun RGB.

CocTaBHDBIE THNBI JAHHBIX [2,4-7, 9, 12] 3amanue g 3amanue s
Berpoennsbie cocTaBHBIE THITBI JAHHBIX: CITHCOK, CaMOCTOSITEITLHOM CaMOCTOSITETLHOM
KOPTEXK, CII0Baph, MHOXKECTBO. OCOOEHHOCTH, paboter Ne5 paboter Ne5
CBOMCTBa, OTJINYMS. BCTpoeHHbIe METObI U Nzyuenue [4, 12, SamaHug I
CBOMCTBA COCTaBHBIX TUIIOB JaHHBIX. 14] ayTUTOPHOU padOTHI;
[Ipumenenue onepatopos. OOparieHue, [ToaroroBka K VYeTHbIl onpoc
nobaBiieHre HOBOIM 3amucH, ynanenune. CioBapsb, orpocy

TIOHSITHA KITIOY - 3HAYCHHE.

Pabora ¢ paiinamu: oTkpbiTHE/3aKpbITHE, [2,4-7, 9, 12] Nzyuenue [4, 12, 3agaHus 1

yTeHHue U 3anuchk: OTKpeITHE (aiiia, HCTIONb3Ys
¢dbysKuo ?open?. O0s3aTeIbHBIC BXOIHEBIC

14] IMoaroroBka K
OIpoCy

ayauTOpHON paboTHI;
VYeTHbIlM onpoc
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napamerpsl. PexxuMbl oTKpbITHS (aiina.
Komuposka. UreHue ¢aiina: mocTpodHo,
MTOJTHOTEKCTOBOE MPOYTEHHE, TIETUKOM -CITUCOK
CTPOK. 3HaueHHe apryMEHTOB IIPH ITOCTPOYHOM
MPOYTCHHUH (paiiia. 3amuch B (ali: TOCTPOIHO,
Ha BXOJl TIOJAETCs CITHCOK CTPOK. Mcrons3oBanme
CHeHabHBIX CHMBOJIOB. 3aKphITHE (aiiia.
Oco0eHHOCTH MCTIONB30BaHUS KaXKI0TO PeXIMa
poYTeHUs (aiina.

8 | Cayuaiinble ynucaa: [{[eHHOCTh MpUMEHEHUS [3,4,7,9, 12] OTtnanka kona 3agaHus 1
CIIy4aiHBIX YHCEN B HayKe M TEXHUKH. ayAMTOPHBIX ayauTOpHON paboTHI;
CiyuaiiHble, TICeBIOCTyYalHbIE YHCTIA, 3aJlaHUM VYeTHbIlM onpoc
HWCTOYHUKU UCTUHHBIX CIIy4alHBIX YUCET, Nzyuenue [4, 12,

CBOMCTBa TIceBaOCTy4YalHbIX yncen. CIoXKHOCTh 14]
MPUMEHEHHS TICEBIOCTYYaiHbIX Yucen. Momyib [TonroroBka K
random. AJITOPUTMBI TTOTyYeHUS orpocy
HecOallaHCUPOBaHHBIX TTOCIIEN0BATEIIEHOCTEH

TICEBIOCITyYalHBIX YHCEIN, IPH PaBHOBEPOSITHOM

BBITIQJICHUH KaXJIOTO DIIEMEHTa U3 MHOXKECTBA.

BerpoenHbie MeTOIBI TEHEpAIHH

TceBoCTydaiHbIX uncen. [ eHepanns

TTOBTOPSIONIEHCS TIOCIIEAOBATEIHHOCTH

TICEBIOCITyYalHBIX YHCE.

9 | Oneparopsl nukJaa: IlemecoodbpasHoctsb [3,4,7,9, 12] OTtnanka kona 3agaHus 1
MIPUMEHEHHS IINKIOB TP HAIMCAaHUU KOZA. aAyAUTOPHBIX ayauTOpHON paboTHI;
YHHBEpCcaTbHOCTE oleparopa nukia ? while. 3aJlaHUM VYeTHbIH onpoc
Ocob6ennocts nukita ? for. CTpykTypa, Nzyuenue [4, 12,

CHHTAaKCHC, OObsBIIEHHE LIMKIIA, TEIO LUK, 14]
CUeTuyuK, BeTBb else. Omeparopsl nukia: continue, [TonroroBka K
break. BroyxeHHBIE ITUKITBL. OTpoCy
10 | Peryasipabie Boipaxenusi: PB (aHri. regular [3,4,7,9, 12] Wzyuenue [4, 12, 3agaHus 1

expressions) - GopMaIbHBIA SA3bIK MTOMCKA U
OCYIIECTBICHUS MAHUTTYIAINNA C TIOACTPOKAMH B
TEKCTe, OCHOBAHHBII Ha MCIIOb30BAHIH
MeTacuMBONIOB. PB - moabs3bIK, KOTOpBIi
BcTpoeH B Python. Pabora ¢ PB gocrymHa gepes
MOIKITFOYeHU MOyl re. CHHTaKCHC OYeHb
CXOJIeH JUIsl MHOTUX COBPEMEHHBIX SI3BIKOB

14]
ITonroroBka k
OTpoCy

ayauTOpHON paboTHI;
VYeTHbIl onpoc

20




MPOrpaMMHUPOBaHUS, TIOCKOIBKY IPEICTABISAET
co0OM CTaHIapTHU3NPOBAHHBIA HA0OP MA0IOHOB
H ux komOuHauii. OCHOBBI cocTaBiieHus PB,
KBaHTH(PHUKATOPHI, METACHMBOIIBI

Moayab 2. « O0beKTHO-0PMEeHTHPOBAHHOE NIPOTPaMM

upoBanue Ha Python »

11 | Co3manme ki1accoB U 00bekTOB. KOHCTpYKTOP 1 0 - 7 [3,4,7,9, 12] Nsyuenue [3, 4, 12, | 3aganus ans
kiacca — meron __init (). HaciemoBanwe, 14] ayTUTOPHOU padOTHI;
MOTMMOP(H3M, HHKATICYIISAINS, KOMITO3UIINS, [TonroroBka K YcTHBIH onpoc
TeperpysKa ornepaTropos,. orpocy

12. | Moaynu u nakerbl. OCHOBHBIE CTaHJaPTHBIE 1 0 - 7 [3,4,7,9, 12] Nsyuenue [3, 4, 12, | 3aganus ans
MOIYJTH M TTakeTsl B Python. MmmoptupoBanue 14] ayTUTOPHOU padOTHI;
Momyneid. Co3maHue COOCTBEHHBIX MOIYIIEH U HX ITonroroBka k VYeTHbIl onpoc
uMmopTtupoBanne. Crennain3upoBaHHbIE orpocy
MOJYITH ¥ TIPUIIOKEHHS

13 | JoxymeHnTupoBanue koaa. [Ipumep oObeKTHO- 0 0 - 7 [4,5, 12] Nsyuenue [3, 4, 12, | YcrHbIM onpoc
OpPHUEHTUPOBAHHOHN TIporpaMmsl Ha Python. 14]
OcobeHHOCTH 00BEKTHO-OpUEHTHPOBAHHOTO [TonroroBka K
MPOrpaMMHUPOBAHUS orpocy

14 | UaauBuayansHa paboTa.: BKIIFOYACT 0 1 - 25,8 [4,5, 12] Samanusa I SamaHug I
CaMOCTOSITENTFHBIA Pa300p 3a/1auu, COCTaBJICHUE CaMOCTOSITEITHHOM CaMOCTOSITEITLHOM
CXEMBbI pellleHUs], HallUCaHUs Kojia, MIPOBEpKa ¢ paboter Ne 1-5 paboter Ne 1-5
TECTOBBIMU JAHHBIMHU U 3alIUTa MPOJETaHHON
paboTHI
Bcero yacos: 8 18 0 116,8
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