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1. Copnep:xxanue u NOPsI0K NPOBEJCHHUA TPOMEKYTOYHON aATTECTALIUH
0 AUCHHUILINHE

1.1. O6masi XapaKkTepUCTHKA COIePKAHMS TMPOMEKYTOUYHOM aTTecTAlNU

[IpomexxyTouHast arrectanys 1Mo AUCHUILIMHE «H(pOPMALMOHHBIE TEXHOJIOTHH W SI3BIKH
nporpamMupoBanusi-1» TPOBOAUTCS 1O 3aBEPUIICHUIO IIEpUOJAa OCBOCHHMS 00pazoBaTeIbHOMN
nporpaMMbl 1 cemecTpa Ui OLEHKH CPOPMHUPOBAHHOCTH KOMIIETCHIMH B YaCTH CIEAYIOMIUX
YKPYITHEHHBIX XapaKTePUCTUK pe3ysbTaToB o0yueHus (Tabmmua I11.1).

Ta6muma I11.1

Kon [Komnerennum, dopMupyemMble B paMKax  JUCLUIUIMHBI Cemectp 1
«NH(popManmOHHbIE TEXHOJIOTHHU U A3BIKH MPorpaMmMupoBanus-|»
Qg epeHIPOBaHHBI
1 3auer

OIIK-7 ['oToBHOCTH TBOPYECKH NMPUMEHSATH COBPEMEHHbBIE KOMITBIOTEPHBIE TEXHOJIOIMH IIPU cOope,
XpaHeHHH, 00paboTKe, aHalu3e M Iepefgaye Ouosorndyeckoil wuHbopManuu s pelIeHus]
[podeccHOHATIBHBIX 3aau.

3HATh OCHOBHBIE IIPUHIIMITBI U TIOJIXO0JIBI K 00pab0TKE OMOIOrHYECKOMH| +
nHpopmaruy,

BJIaJleTb ~ COBPEMEHHBIMH  METOJaMH  aBTOMAaTH3WPOBAHHOTO
MOJTYYCHUSI, aHAIIU3a, 00paOOTKH U XpaHEHHs OUOJIOTHYECKUX JTAHHBIX|

ITK-3 CrtocoGHOCTh MPUMEHSATh METOTUIECKHE OCHOBHI MPOESKTUPOBAHMSI, BBITIOJIHEHHS MTOJIEBBIX
Ta0opaTOPHBIX OMOJIOTNYECKUX, SKOJIOTUYECKUX UCCIIE0BAaHUI, CII0Ib30BaTh COBPEMEHHYIO
QIIapaTypy U BBIYUCIUTEIBHBIE KOMILIEKCHI

3HATBH C1IOCOOBI PabOTHI C yIaJIEHHBIMU CEpPBEPaMU, +
YMeTh YIPaBIsATh pab0TOMN NMPUIIOKEHUH U3 KOMaHIHON CTPOKH

ITK-4 CriocoOHOCTh TEHEpUPOBATH HOBBIE MJIEU U METOAMYECKUE PEIICHUS
3HATH W3BECTHBIE AITOPUTMBI U CPECTBA paOOTHI ¢ OMOIOTUYECKUMHY] +
TaHHBIMHU,

yMeThb pa3palaThiBaTh alrOPUTMBbl JUIsl TOMy4YEHHUS, aHaIM3a,
00pabOTKM U XpaHEHUs] OMOJIOTHUECKUX JaHHBIX,

- IPOEKTHPOBATh M PEaTM30BBIBATh MPOrpaMMbl Ha si3blke python ¢
MCTIOJIb30BAaHUEM CTOPOHHHUX OMOJINOTEK

BJIAa1€Th COBpPEMECHHBIMU METOJaMHU mporpaMMupOBaHHA H

HEKOTOPBIMH METOZaMU ITPOCKTUPOBAHMS IIPOIPAMMHBIX ITPOIYKTOB

Kommnerenmun orenuBarotcs nudepeHnpoBaHHbIM 3a4€TOM, KOTOPBIA BKIIIOYAET B ce0s
pelieHus 3aJay U3 BCEX pPa3deioB NUCUMIUIMHBL «MHpopManuoHHbIE TEXHOJOTMH U SI3bIKH
NpOrpaMMHUpPOBaHus-1»:

1.2.1Topsinok MpoBeIeHUN ATTECTAIMH MO JUCHUIIIIHHE
[To nmucrunnube «MHPOpPMAIMOHHBIC TEXHOJIOTHH W SI3BIKM TPOrpaMMHUpOBaHus-1» MPOBOAUTCSA

TEKyIlasl ¥ IPOMEKYTOYHAs] ATTECTALIMSL.
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Texyujan ammecmayua OCYIECTBIACTCH HA NMPAKTHYECKHX 3aHATHAX, a TaKKe IyTeM
KOHTPOJISI BBIIOJHEHUST NHCHbMEHHOW MpOBepouHOil paboTel. PaboTa mpoBoaMTCS BO BpeMms
NPAaKTUYECKOTO 3aHATHUS, O] KOHTPOJIEM IpernoaBareis. Bpems Ha BeionHeHHE paboOThI: 4 yaca.
CryneHTBl MOTYT MOJB30BaTbCsl MaTepUaJaMH JIEKUUH, [ONOJIHUTEIBHOW JIMTEPaTypod U

KOMITbIOTEPAMH.

B Cj1ydyac OTCYTCTBHUA Ha HpOBCpO‘IHOﬁ pa60Te 10 yBa)KI/ITeJ'II)HOI‘/'I MMPpUYINHE (HaJ'II/ILII/IC MGI[I/IHI/IHCKOI‘/'I
CHpaBKI/I) €€ MOXKHO INEpCUcCaTb B TCUCHUC HCACIIN OT OKOHYAHUA CPOKa ﬂeﬁCTBHH CIIpaBKHU.

®dopma npoBeieHUs IPOBEPOYHOM pabOTHI: pELICHUE 3a/1a4.

[TpuMepHBIii TepeueHb BOMPOCOB Ui MOATOTOBKH K MMCbMEHHOM MPOBEPOYHOIl padore:

1. YcnoBHbIe oniepaTtopbl. OnepaTops! IUKIIOB.

2. Criucku, ctpoku, cinoBapi. [lonp3oBarenbekue (yHKIHH.
3. Pa6ora ¢ ¢aittamu. OcaoBer OOII.

4, Monynes matplotlib.

Ilpomesicymounasa ammecmayun ocyuiectpisercs B popme auddepeHInpoBaHHOTO 3a4eTa
B BUJIC PEIICHUS 3a]1a4.

OrueHka "y/0BIETBOPUTEIIBHO" BHICTABIISETCS, €CIIU CTYICHT PEIINII BCE 3a]1a4H, OTHOCSIIIUECS
K KaTeropuu MPOCTHIX. 3a/la4yll U3 KaTerOpUHU MPOCTHIX MPOBEPSAIOT 3HAHUE U yMEHHE paboTaTh C
0a30BBIMU THUTIAMH JIAHHBIX M CTPYKTYPaMH sS3bIKa MPOTrpaMMHUpPOBaHus python;

OIIEHKa "XOpOII0" BBICTABISETCS, €CIIA CTYACHT PEIINII BCE 33/]a4H, OTHOCSIIINECS K KaTeTOPUHN
3aad CpeHeW CIIOKHOCTH. 3aJadd CpEeIHEH CII0)KHOCTH TPOBEPSIOT YMEHHE pelaTh 3a/lauH,
COCTOSIIIIME U3 HECKOJIBKUX MOJYJIEH, KaX bl U3 KOTOPBIX MPOBEPSET PA3IUUHbIE aCIIEKThl padOThI
C SI3BIKOM MpOTpaMMHpOBaHus python;

OlleHKa "OTIWYHO" BBICTABISETCS, €CIHM CTYIEHT pEIIWI BCE 3aJaud, OTHOCSIIMECS K
KaTCropmu CJI0KXHbIX. Ci10xHbBIE 3ala4u NpOBCPAIOT YMCHUC PCIIATh 3a1a4Hu, Tpe6yfoume HaIlTnCaHUusA
COOCTBEHHOTO MaTeMaTHYECKOTO aJropuT™ma, paboThl CO CTOPOHHUMHU OHMOIMOTEKAMH, aHAIW3

JOKYMEHTAIUU 3TUX OUOIHOTEK.

2. OneHoOYHBIE CPeACTBA ISl TEKYIEero KOHTPOJIs yCIIeBaeMOCTH, POMEKYTOYHOM
arTecTallMy 10 UTOTaM OCBOEHHS JUCHUIIIUHBI.

Onucanue Kpumepuee oyeHUBAHUA UHOUKAMOPOB OOCIMUICEHUA Pe3YIbMaAMm 08 00yueHus
no oucyunaune Hnugpopmayuonnsvle mexnonozuu u A3plKu npozpammuposanus-1

Kon PesyabTaT 00y4eHHs MO JUCHHUILINHE Oueno4Hoe cpeacTBo
KoMmIeTe
HIUHU
OIIK-7 3HaHUE OCHOBHBIX NPUHIMIOB U MoAXoA0B K | AuddepeHunpoBanHblii 3aueT
00paboTke Orosornueckoi nHpopMaIuu




ABTOMATHU3UPOBAHHOTO MOJTy4eHUS, aHamu3a,
00pabOTKH M XpaHEHUS OMOJIOTHYECKUX JIAHHBIX

Brnanenue COBpPEMEHHBIMU meroaamu | luddepeHnnpoBaHHbIil 3a4eT

IK-3 3nanne crocoboB paboThl ¢ ynaneHHbIME cepBepamu | JuddepennupoBanubiii 3aueT

KOMAaHJIHOM CTPOKH

YMeHnue ympaBnATh paboroit mpunoxkenuid w3 | JuddepeHmupoBaHHbIi 3aueT

I1K-4 3HaHUE M3BECTHBIX AJITOPUTMOB M CPeACTB paboThl ¢ | JuddepernupoBannpiii 3aueT

OMOJIOTUYECKUMHU JAaHHBIMUA

aHanmm3a, oOpaOOTKM W XpaHEHUs OUOIOTHYECKUX
JaHHBIX

YMmenue pazpabarbiBaTh alTOPUTMBI Ui nonydeHus, | [IpoBepounas pabora

nporpaMMbl Ha si3bIke python ¢ HCIOIB30BaHHEM
CTOPOHHHX OMOIHOTEK

YMeHue [IPOEKTUPOBATH u peanu3oBbiBaTh | [IpoBepounas pabdora

[IPOrpaMMUPOBAHUSA M HEKOTOPBIMM  METOJaMU
IIPOEKTUPOBAHUS IPOrPAMMHBIX IIPOJTYKTOB

Buanenne COBPEMEHHBIMHU meronamu | AuddepenunpoBanublii 3aueT

Onucanue wiKan oyeHUBAHUA UHOUKAMOPOB 0OCHIUNCEHUA PE3YTbMaAnm 08 00yUeHUs no
oucyunaune Ungopmayuonnvlie mexnonozuu u A3ulKu npozpammuposanus-1

Kpurepun oueHuBaHus pe3yibTaTOB 00y4eHUs!

HIkana
OLICHMBAH
ud

AuddepeHuupoBaHHbIN 324eT:
CryneHT pemiaeT Bce 3aJayd, OTHOCSIIMECS K KaTeropuu cioxHbIx. CrocobeH

MPEJCTaBUTh pPeIIeHrue U O0BSICHUTH BCe ero 3ramnbl. CII0KHBIE 337aud MPOBEPSIOT
YMEHHE peliath 3ajaud, TPeOyIOIIne HAMKCAaHUs COOCTBEHHOTO MaTEeMaTHYECKOTO
aJITOpUTMa, PabOThI CO CTOPOHHUMH OMOJIMOTEKaMHU, aHAINU3 JOKYMEHTAIMH 3THX
OMOINOTEK.

IIpoBepouynas padora:
Pemeno 3 u3 3 3amau.

Omauuno

JAuddepeHnpoBaHHbIN 324€T:
CryneHT pemiaer Bce 3a/1a4M, OTHOCSIIHNECS K KATETOPUH 3a7a4 CPEAHEN CII0KHOCTH.

CrniocobeH mpeAcTaBUTh pelleHHue U OOBSICHUTH BCE €ro JTambl. 3a/aud CpeaHei
CIIO)KHOCTH TIPOBEPSIIOT YMEHHE pEIIaTh 3aJadd, COCTOSIIME M3 HECKOJBKHUX
MOJyJIeH, KaXAbli U3 KOTOPBIX MPOBEPSIET pa3IUUHbIE acleKThl paboThl C S3BIKOM
nmporpaMmupoBanus python.

IIpoBepouHast padora:
Perteno 2 u3 3 3axau.

Xopowio

JInddepeHnMpPOBAHHLIA 324€T:

CryaeHT pemiaer Bce 3aJauyM, OTHOCSIIMECS K KaTErOpuU MPOCTHIX. 3aJadyul M3
KaTerOpHH MPOCTHIX MPOBEPSIOT 3HAHKWE M yMEHHUE paboTaTh ¢ 6A30BBIMU THUIIAMH
JTAHHBIX U CTPYKTYpaMU s3bIKa MIPOrpaMMUpoBanus python.

Yooereme
opumenvH
o)
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IIpoBepouynast padora:
Pemrena 1 u3 3 3amau.

JuddepeHnMpoBaHHLIA 32a4€T:

Heyooesne
CTyIneHT He MOXKET PEIIUTh TPEICTABICHHBIC 331a4H U3 KATETOPUU TPOCTHIX. neo-
IIpoBepouHasi pagora: puUmenbHo

He pemieno Hu ogHoM 3aga4u.

2.1 Kputepuu BbICTABJICHHS OLIEHOK 110 Pe3yJIbTaTaM MPOMEKYTOYHOM aTTecTAlHM M0
AUCHHUILINHE

PesynpraTthl nmpoMexyTouHoOM arrectauuu 1o «/H(OpManuOHHBIE TEXHOJIOIMU M SA3BIKU
nporpaMMupoBaHus-1» B 1 ceMecTpe ONpEeAeNsioTCs OLEHKAMU «OTJIUYHO», «XOPOILIOY,
«yJIOBJIETBOPUTEIBHO»,  «HEYIOBJIETBOPUTEILHON. OLEHKH  «OTJIIMYHO»,  «XOPOIIOY,
«YAOBJIETBOPUTEIBHO» 03HAYAIOT YCIEIIHOE IPOX0XKIECHNE IPOMEKYTOUHOM aTTeCTallUH.

OrneHka «0TJIMYHO» COOTBETCTBYET IIPOIBUHYTOMY YPOBHIO C(OOPMHUPOBAHHOCTH KOMIIETEHIIHMH.

OreHKa «XOpOII0» COOTBETCTBYET 0a30BOMY YPOBHIO C(HOPMUPOBAHHOCTH KOMIIETCHITHH.

OneHka «yJ1OBJIETBOPUTEIBHO» COOTBETCTBYET IOPOTrOBOMY YPOBHIO C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH.

OneHka «HEy1OBJIETBOPUTEIBLHOY» BBICTABIISAECTCS, €CJIM KOMIETEHIUS HE C(OPMHUPOBAHA.

2.2.. TunoBble KOHTPOJIbHBIE 32JaHUSI U HHbIE MaTePHAJIbl, HEO0X0MMbIe /I OLEHKH
pe3y/bTaroB 00yueHus nmo gucuuiuinie « MHpopMannoHHbIe TEXHOJOTHH U A3BIKH
NporpaMmMupoBanusi-1»

Tunosvie 3a0anus Ha NPOBEPOYHYIO0 pabomy:

Nel. Jlan ¢aiin, cocTosAmui U3 CTPOK (HYKJICOTHAHBIX IMOCea0BaTeNIbHOCTEH ). I Bcex cTpok
creHepupoBaTth scatterplot (dbynkius pyplot.scatter), rae y Kakaoi TOYKH KOOpAMHATA X — JITMHA
NOCJIE0BATENBHOCTH, KoopanHaTa y — e€ GC-cocTas.

Touku mociieoBaTeNHLHOCTEN ¢ HAMOOIBITUM U HauMeHBIIMM GC COCTaBOM BBIJICTUTH CPEIU
OCTaJIbHBIX (IIBETOM M pa3MEPOM).

Ne2. CrenepupoBaTh HYKICOTHIHYIO NocaenoBaTenbHOCTh nHbl 100. Onpenennts, Kakon
KOJIOH sABJIsieTcs HanOoJiee MpeICTaBICHHBIM BO BCEX TPEX paMKax cuuThIBaHus. [IpoBepHUTh, MOXET
71 OBITH CTEHEPUPOBAaHHAA MOCJEI0BAaTEIbHOCTh TPAHCIMPOBaHa (T.€. B HEll eCTh (pparMeHT oT cTapT
JI0 CTOIl KOJOHA B OJHOM M3 paMoK). BriBecTu B (haii B mepBbIX TpeX CTPOUYKAX CaMblil 4acTo
BCTPEYAaEMBbIid KOJIOH M €ro 4acToTy (O/JHA CTPOKa Ha OJHY paMKy CUMTBHIBAHHUS), a B UETBEPTOM

CTPOKEC TCKCT, coo6mar01um71 O TOM, MOXKET JIM MOCJIICA0BATCIILbHOCTD OBITh TPAaHCIMPOBAHA.

Tunoevie 3a0anus Ha oughghepeHyuposaHHvlll 3auem:
- Pemmuth cnenyromue 3aaaun:
Nel. Co3narp kjacc sl XpaHEHUs] HYKJIEOTUJIHOM mocienoBaTenbHocTU. Kiace nomxeH

UMETh CIIeAYIOIIee:



1) Tloms text m length nns XpaHeHuss caMol TOCIEIOBATEIbHOCTH W €€ JTMHBI
COOTBETCTBEHHO.

2) KoOHCTpyKTOp, NPUHHUMAIOIIMKA Ha BXOJ IOCJIEAOBATEIBHOCTh U €€ MJIHUHY U
BO3Bpamaromuii 00bekT kiacca. HeoOxoaumo mpoBecTd MPOBEPKY, HE COACPHKHUT JU BXOJHAsS
MIOCJIE€I0BATEIbHOCTh CUMBOJIOB, OTJIMYHBIX OT CUMBOJIOB HYKJIEOTHUIHON MOCIEI0BATEIBHOCTH.
Ecnu copepkut — cooOmUTh 00 3TOM MOTH30BATENIO U OCTAHOBUTH BBHITIOJHEHHUE TIPOTPAMMEI.

3) Meron, UPOU3BOMAIIUN TPAHCIAALMIO HYKICOTHJAHOM TMOCIEI0BATEIBHOCTH U
BO3BpAILAIOIINNA aMUHOKHCIOTHYIO M1OCIIE€10BATEIbHOCTD.

4) Metoa, KOTOpbIi cTpouT rpadux pyplot.pie g HyKJI€OTHIOB MOCIEI0BATEIbHOCTH.

(Y34

5) Mertoa, BO3BpallalOIIMK MMOCIEAOBATEIBHOCT C Henu i HYKJICOTHUIHOU
[IOCJIE0BATEIBHOCTH (T.€. 00paTHYIO KOMIIJIEMEHTAPHYIO MOCJIE10BATEIbHOCTD).
3agauy HeoOXxoauMoO crenath 0e3 mpumeHenus biopython
Ne2.,
1) U3 ¢aiina sequence.gb (kaprouka genbank, npemocraBnsieTcss mnpernojgaBaTeiieM)
U3BJICYB BCE MOCIIEIOBATEILHOCTH C MUHYC LIeTH (ITOMEYEHBI B KApTOUKE Kak gene complement).
2) Haiitu cpeau HUX nociieoBaTenbHOCTh ¢ HanbosbmuM GC cocTaBoM

3) Onpenenuth B HEH HanOOJIEE YACTO BCTPEUYAIOIIMICS KOOH.

3anauy ynoOHO pemaTh ¢ momoIibsio biopython.



