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1) Konudukarop pe3yabTaToB 00y4eHHUs MO AUCIUIIUHE

Komudukarop pe3yapTatoB o0ydeHus

Wnne KonTtpommpyemsie yueOHbIC
KC 9JIEMEHTBHI, (POPMUPYEMBIE B
TPYXQ pe3ynbTare OCBOEHUS
Kareropus Koz u | Konn 3)1;(:}1( Jnnaktu S Merozt
(r‘pynna) HanuMme- HauMCHOBaAHHC o | qeckast OLCHUBAaHUA
KOMIIETEH- HOBaHHC HHAWKaTopa W ee femmmma Pe3yIbTaToOB
HHﬁ KOMIIC- JOCTHXXCHUA cone (HE) OCBOCHHUA
TEHIINHU KOMIIETCHIIUHN prxan 3HaHug VYMeHusa HaBbIKM | IMCLUILIUHBI
ne
(u3
13(0)
Ucnons3 | OIIK-6. N-3omnk-s AET, | OcHoB | Ymeer | HaBwik | bampHO —
opauue | Cmocoben | [Ipumensier AE2, | Hple UCIIONb | U PEUTUHIOB
WHGOPM | MOHUMATH | CIIEHUAIU3UPOB AE3, | yraner | 30Bate | cosmam | as
AlMOHH | IPUHLUIIBI | aHHOE AE4 pa3pab | coBpem | us CUCTEMA;
BIX COBPEMEHH | MPOrpaMMHOE OTKH €HHble | 3aKOHY | Brimonnen
TEXHOJIO | BIX obecrnieueHue [IO,B | undop | eHHOro | Me
rui uHpopMaIl | IS TOM MAIMOH | Iporpa | IpaKTUYeC
MOHHBIX MaTeMaTU4eCKO YUClie | Hble U | MMHOIO | KHX
TEXHOJIOTH | 1 Ha KOMMY | IPOAYK | 3aJaHUM;
nu o0paboTku s3pIke | HUKaM | Ta nona | CaMocTosT
UCIOJIb30B | JAHHBIX Python | oHHbIE | KOHTpO | enbHas
aTh UX IIpU | HaOMIOCHUN U OcHOB | cpeact | nem pabora;
pEelIeHUH | SKCIEPUMEHTOB HbIE Ba  u | onbiTH | KommbroTre
3a/1a4 MIpU PELICHUH aIropu | TEXHOM | BIX PHBII
npodeccu | 3amay TMBI, oruu crenua | ornpoc;
OHaJBbHOHN | mpodeccuoHalb npuMe | I IucToB. | [lemoHcTp
NeSITeNIbHO | HOM HsAeMbl | oOpabo arus
CTH JEATEIBHOCTH e 1A TKHU O06ocHO | HaBbIKa B
N-4ork-6 o0pabo | mHpOp | BaHHOT | XOH€
[Ipumenser TKHU Malud | O MIPOMEXKYT
aBTOMAaTU3UPOBA uHpop | Onpene | BeIOOpa | OuHOM
HHBIE Maluu | JATh MOJIXOJI | aTTecTalu
nH(OPMAIIMOHH CTPYKT | OB Ha | U IO
bI€ CUCTEMBI ypy OCHOBE | AMCLMILIU
BO BHYTPEHHHX pa3pab | MmeTono | He (3auer).
rporeccax aThlBae | B
(bapmareBTHUEC MOH MalluH
KOH U (WJIH) porpa | HOTro
MEIULIMHCKON MMBbI
OpraHu3aiui, a IE
TaKXe JUTSt aHaIu3
B3aUMOJCICTBU a
nc MEIHUIH
KIUCHTaMH | HCKHUX
MOCTaBUIMKAMU JAHHBIX

2) OueHouHbIE CpesicTBa I IPOMEXYTOUHOM aTTecTaluu




IIpumepHBIe TeMBI 3aJaHUIH 1JIS1 CAMOCTOAITEIbLHON PadoThI:

1. Hanncats nporpaMmy, CYMTHIBAIOIIYIO C KIaBUATYPHI 1BA YACIIA U BEIYUCISIONIYIO
MUHUMAaJIbHOE U3 HUX.

2. HanucaTps nporpamMmy, CYUTHIBAIOLIYIO C KJIABUATYPbl TP YMCIIA U BEIYUCIIAIONIYIO
MUHUMAaJbHOE U3 HUX.

3. Hanncars nporpaMmy, ONpeaestonyto IBJIsS€TCs U BBEICHHbBIN C KJIABUATYPbI
CUMBOJI OYKBOW.

4. Hanwucars nporpamMmy, ONpeIeisStoNLyIO SIBJIIETCS JIM BBEICHHBIN C KJIABUATYPbI
CUMBOJI ITU(POH.

5. Hanmcatpb nporpaMMy CUMTBIBAIOILYIO BBOJ C KJIABUATYPhl U (POPMHUPYIOIIYIO U3 STUX
yrcen MaccuB. ECiii BBOJSATCSI HEUHMCIIOBBIE 3HAYECHHUS, TO HEOOXOMMO 00pabaThIBaTh
ATOT CIIy4ai.

6. HaiiTn MmakcumalibHOE 1 MUHHUMAaJIbHOE 3HaYeHHE B MaccuBe U3 10 2j1eMeHTOB.

7. Jdan maccuB u3 100 uncen. Mcnone3yiite reHepaTtop ciydailHeix yucen. Hanumure
nporpamMmy, (OpMHUPYIOIIYIO 3 3TOT0 MAaCCHBA JBa MACCHBA — OJMH C YeTHBIMHU
YUCJIAMH, IPYTrOil C HEUETHBIMU.

8. lan nByxmepHbiit MaccuB M X M, peanu3yiite npuBeaeHne MaTpULbl K TPEYTroJIbHOMY
BH]TY.

9. Hana Matpuua m x n. Peanusyiite alropuT™M NepeMHOKEHUS MAaTPULIBI HA YUCIIO.

10. Jansl 1Be MaTpuibl m X n u n x k. Hanumure nporpammy BEIBOASIIYIO Ha SKpaH
pe3yJIbTaT NEPEMHOKEHHUS ITUX MATPHIL.

11. Coznaiite kitacc Vector2, onuchIBaIOLLYO ABYXMEPHBIN BEKTOp. Peanu3syiite MeTobl:
CKaJISIPHOE MPOU3BECHUE, BEKTOPHOE IIPOU3BE/IEHUE, BBIYMCIEHUE HOPMAIBHOIO
BEKTOpA, CII0’KEHNE BEKTOPOB, IPOU3BEECHUE BEKTOPA HA YHUCIIO, PACCTOSTHUE MEXKIY
TOYKaMH 33/1aHHBIMH COOTBETCTBYIOIIIMMU BEKTOPaMH.

12. Hanummre nporpammy ONpeAesIsonlyo IOBOPOT BEKTOPA B IBYMEPHOM
npocTtpaHcTBe. Mcnonbs3yiTe MaTpuily HOBOPOTA.

13. HanumuTe nporpaMmy BRIBOZSIIYIO Ha 3KpaH 1ocieaoBaTenbHocTs GuboHauym.
Yucno 371€eMEeHTOB NOCIIE0BaTENbHOCTH I0JKHO BBOJUTHCS C KIIaBHATYPBI.

14. Peanusyiite mporpamMmmy, OIMHMCHIBAIOIIYI0 OAHKOBCKHH CYET KOHKPETHOTO
nosib3oBaress. Ha cuer MOXHO MOJIOKUTh KaKyl0-TO CYMMY, CHATb, Y3HaTh OajaHC
cuera. Mcnons3yiite 1uia Hanucanus nporpammsl OOIT.

15. Peanu3zyiite mporpammy, renepupytomryto 100 ciaydaltHbIX yncesn, paBHOMEPHO
pacmpesieieHHbIX B Auana3oHe [a; b] (a u b — BBOIATCS C KIIaBHATYPHI).

16. 1ns 100 yricen mpeaplayero 3aJjaHus BBIYUCINUTE CpeHEe 3HAaU€HUE U CTaHJapTHOE
OTKJIOHEHHE.

17. dnst 100 cmydaldHBIX YMCes TOCTPOMTE TUCTOTPAMMY PacIpeieTICHUsI.

18. Pa3pabotats [10, hopMupyroiiero Cucok mnamok u GaiyioB B ykazaHHOMU Mamke.

19. JlonoaHUTENbHO K 331aHUI0 18 — BBIBECTH CIIUCOK MAroK, coiepKamx (hanasl u
MKy (OTCEATh IyCThIE MAaIKH).

Kpurtepun ouneHku 3a1aHuii 1JI CAMOCTOSATEIbHOMH PadoThI.
3a/laHue BBINOJIHEHO MOJHOCTHIO B YCTAHOBJIEHHBIN CPOK — 5 0ayuioB
3aJJaHHe BBIIOJIHEHO MOJIHOCTHIO, HO C 33/Iep’KKOil — 3 Oasa
3aJlaHuE BBIMOJIHEHO YaCTU4HO — 1 Oa.

IIpoexTHOE 3a1aHUeE.
[IpuMepHBI€ TEMBI TPOEKTOB:

1. IlporpaMMHBIN DIPOAYKT JUIsl CIIEKTPAIbHOIO aHAJIM3a CUrHaJIOB D01
2. IIporpaMMHBIN TPOYKT BU3YAIU3AIIMN METUITUHCKUX W300pasKCHUI.
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3. Pa3zpaboTka 6a3bl JaHHBIX 3JEKTPOHHBIX UCTOPHI 0OJIE3HH KapAUOIOTHIECKOTO
(wm Ipyroro) OTACICHHS MEAUITUHCKONW OpTraHu3aIiy.

4. Pa3paboTka TpPOrpaMMHOTO TMPOAYKTa Jisi cOopa W BHU3yaIH3AIHH
CTaTHUCTUYECKUX JAHHBIX MEIUIIUHCKON OpraHu3alluu.

5. Maremaruueckass MOJENb SIUIEMHUOJIOTMYECKON cUTyanuu (Hampumep, ¢
UCIIOJIb30BAHUEM CTaTHUCTHKHU MO 3a00JI€Ba€MOCTH HaCeJIeHHs HOBOM KOPOHABUPYCHOM
undekuueit COVID-19).

6. Heliponsle cetu s KiIacCU(UKAIMU TMATOJOTUA TIO H300paKCHHUSIM
(mampumep, natonoruu Jierkux 1mo KT, KoxHbIX 00pa3oBaHuii o UxX Gororpadun).

7. IlporpaMMHBI TPOAYKT Ui aBTOMATHYECKOTO OIpENeiIeHHs] TPaHHUIl
BHYTPEHHUX OPraHOB I10 JaHHbIM Y 3U Wi peHTreHOBCKOTo 00CiIe10BaHusl.

8. Pa3paboTka BUPTyaJIbHBIX JIAOOPATOPHBIX PAOOT JJIsl TPOBEICHUS TPAKTHUECKUX
3aHATHH 1o  auciummHe  «MenunuHckas — ¢u3nka»  (M3MepeHue  BA3KOCTH,
(hOTOKOIOPUMETPHS ).

9. IlporpamMmHBIl NPORYKT Ui KOPPEJIALMOHHOIO M PETPECCHOHHOTO aHAJIM3a
JAHHBIX MEUIIUHCKOTO SKCIIEPUMEHTA.

Kpurepun oueHkHu 3a1aHuii J1J151 CAMOCTOATEILHOI padoThI.
3a/laHue BBINOJIHEHO MOJHOCTBIO B YCTAHOBJIEHHBIN CpoK — 20 GaioB
3a/IaHKE BBITTOJIHEHO MOJTHOCTHIO, HO ¢ 3ajepxkKkoi — 10 Gamra
3a7aHue BBIMOJHEHO YacTuuHO — oT 0 10 10 6asios.



3) Onucanue Texnonoruu ouenuBanus — (Meroauka bPC onennBanus 06pa3oBaTeIbHBIX
JOCTH>KEHUH CTYJIEHTOB, OLIEHKa YPOBHsI C()OPMUPOBAHHOCTH KOMIIETEHIIHH).
1. O6mme moJ10KeHu .

banneHo-peritunronast cuctema (bPC) ouenku y4yeOHOHM paboThl M 3HAHWN CTYACHTOB
ABIIIETCS. OJIHUM M3 MHCTPYMEHTOB yIpaBiieHUs o0Opa3oBaTelbHbIM MpolieccoM. PelTuHroBas
cUCTeMa OIICHKH HalpaBjeHa Ha pelIeHHE CIEAYIOUMX Y4eOHO-BOCIIMUTATENbHBIX 3a1ad
00pa3zoBaHwUsI:

* [loBbllIcHHE MOTHBAIIMH CTYJICHTOB K aKTUBHON M CUCTEeMAaTUYHOU y4eOHOM paboTe 1mo
YCBOCHHUIO (PYHAAMEHTAIBLHBIX OCHOB IPO(ECCHOHATIBHBIX 3HAHUI U YMEHUIA.

* CoBepIIeHCTBOBAaHUE IUIAHUPOBAHHMS M OpraHU3allMi 00pa30BaTENBLHOIO Ipolecca
MOCPEACTBOM YBEIMYECHHUSI POJIU UHIUBUIYaTbHBIX OPM pabOTHI CO CTYIEHTAMU; YIOPSAI0YCHUS
U OOBEKTHBH3AIMKA CHUCTEMBl KOHTPOJIS 3HAHWH, YMEHHI M HABBIKOB CTYAEHTOB; BBIPAOOTKH
eINHBIX TPeOOBAaHUH K OLIEHKE 3HAHUU.

* Tlomyuenue muddepeHIpPOBaHHON WHGPOPMAIMK O KAYeCTBE U PE3YIbTaTHBHOCTH
oOydeHHs, a TakKe O MEPCOHAIbHBIX JOCTIKEHUSX CTYACHTOB [UIsi UX MOPAIbHOTO U
MaTepUaIbHOrO MOOUIPEHUS.

2. OcHoBHble npuHuMNbI BPC.

BPC sBnsercs enuHOM Juid BCEX CTYACHTOB. PEUTHHI CTyA€HTa IO IUCUUIUIMHE
BBIUUCIISICTCS TyTEM CYMMHPOBaHUS OayjioB, HAOpaHHBIX B XOJI€ BBHIMOJIHEHHUS TEKYIIUX,
IPOMEXYTOUHBIX W KOHTPOJIBHBIX MEPONPHUATHH, C Yy4YeTOM BECOBBIX KOI(PPHUIHUEHTOB,
OTPKAIIIKUX 3HAYMMOCTb COOTBETCTBYIOLIETO KOHTPOJIBHOIO MeEpOnpuAaTHsa. MakcumalbHO
BO3MOYHBIN PEHTHHT 110 COOTBETCTBYIOIEH AuciuminHe pasHsercs 100 6annam.

3. Komnouentsl BPC.

Texyujue KOnmponbHbIE MEPONPUAMUA:

* AKTHBHOCTb Ha MPAKTHYECKHUX 3aHATUSX (HAaOpHUMep, TOTOBHOCTb K 3aHATHUSM,
aKKypaTHOCTb BBINOJIHEHUSI ¥ O(OpMIIeHHS JabOpaTOpPHBIX 3aJaHUil M T.N.). AKTHBHOCTb
CTYJEHTa OLICHMBAETCS Ha Ka)KJOM IMpPaKTHUYECKOM 3aHSATHH IO OObIYHOHN 5 OanbHOH cucreme,
pe3ysbTaT 3aHOCUTCS IIpernoaasareneM B JKypHald. OKOHYaTeNbHAas OLEHKA BBIYUCIAETCS
yCpeaHEeHHEeM OaJUIOB MO BCEM MPAKTUYECKUM 3aHATHSAM U CIYKUT OCHOBAHUEM JUISl TIOJTyYEHUS
CTYZCHTOM PEUTHHIOBBIX OAJIIIOB 32 aKTUBHOCTb.

* VYuactue B HayyHOM pabore Kadenpsl, BBHICTYIUIEHHE C JOKJIAIOM Ha CEMUHapax
(oLieHMBaeTCsI KaK MPOEKTHAst paboTa).

IIpomexyTOYHBIE KOHTPOJIbHBIC MEPONIPUSITHS:
* BepIinojgHeHHe KOHTPOJBHBIX TECTOBBIX 3aJaHUM IO COOTBETCTBYIOIIMM pa3jeiam
JuctumuinH. OLleHUBaeTCs B IPOLIEHTHOM BBIPAKEHUH.

HToroBbie KOHTPOJIbHBIC MEPONPUSITHS:
* BpInojgHeHHe HMTOroBOTO TECTOBOTO 3aJaHUSl IO COOTBETCTBYIOIIEH MCHUIUIMHE.
OneHuBaeTcs B IPOLIEHTHOM BBIPa)KEHUU.

4. Pacuer peliTuHroBoro 6aJuia.
CamocrosiTenpHas pabora Ot 0 10 5 6aToB
+
[TpoexTHas paboTa cTyeHTa Ot 0 o 20 6anoB
+
AKTHUBHOCTD Ha 3aHATUIX Ot 0 mo 10 damnoB
+



WToroBslii KOHTPOJIb (100%) x 0,65 = 65 GamnoB (He HIKE 32 OaIIOB)

Bcero MakcuMaJbHOE KOJHYECTBO =100
0aJ110B:
3auer no npeamery «HpopManHOHHbIE TEXHOJIOTHH B MeTUIIMHE»: CyMMa BcexX
oayioB > 50



4) Ilokazarenm W KpUTEPUM OLEHKH, T.€. MO KaKUM IIOKa3aTelsiM IPOU3BOAUTCS
OLICHUBaHHE YPOBHA C(HOPMHPOBAHHOCTU KOMIIETEHLIMH, a TaKkKe 3a 4To Kadeapa CTaBUT
«HEYJIOBJIETBOPUTEIIBHOY, «yIOBIECTBOPUTEIIBHO), «XOPOILIO», KOTIIMYHOY.

ATTecTanus Mo JMCHUILINHE.

®opmoii uToroBoil arrecranuu no aucuuruinHe «/H(pOpPMaMOHHBIE TEXHOJOTHU B
MeuIUHe» SABIsieTcs 3aveT. Y CIOBUEM JIOIyCKa K 3a4eTy sBisgeTcss Habop 1o uroram padboThl B
cemecTpe OaJIOB 32 CAMOCTOSITENIbHYIO pa0dOTy U MPOEKT. VITOrOBbI KOHTPOJIb MPOBOAMTCS B
BUJIE KOMIIBIOTEPHOTI'O TECTA, B HETO BKJIHOUEHBI 20 BOIPOCOB KOTOPbIE POPMUPYIOTCS CITy4allHbIM
13 0a3bl TECTOBBIX BOIIPOCOB.

Jlns mostyyeHMsl 3a4era CTYJEHT Ha MTOrOBOM KOHTpOJIE JOJDKEH OTBETUTh Ha > 50 %
BOMPOCOB. B ntore Bce 6asbl, HaOpaHHBIE B CEMECTPE M Ha UTOTOBOM KOHTPOJIE, CYMMHUPYIOTCH,
(bopMHpys KOHEUHBIH PEHTHUHIOBBIN Ol 110 TUCLMILIIMHE.

TeMBbl HTOrOBOI0 TECT-KOHTPOJIA 110 JUCHUIIIMHE!
1. SI3p1k mporpammupoBanust Python: onmcanne u gpumocodus.
2. Hcxonublii kox Ha s3bike Python: koampoBka, ¢u3nyeckue U JIOTUYECKHE CTPOKH,
OJIOKH KOJa.
3. Bripaxkenus B s3bike Python.
4. WnentnukaTopsl, MPOCTPAHCTBA UMEH U 00IACTH BHIUMOCTH.
5. VYnpapisrolmuye KOHCTPYKIUH: OIepaTopbl BIOOPA U LIUKJIA.
6. OOpaboTKa UCKITFOYCHH.
7. ®ynkuuu B sa3bike Python. JIsmMOaa-BeipaskeHusl.
8. BcTpoeHHBIE THITBI: TICJIOUMCIICHHBIN, BEIIECTBEHHBIN, KOMIUICKCHBIN, JIOTHICCKHUH.
9. TlocnenosarensHoctu. Koprexu. Cnucku. Cpessl. CroBapu.
10. MHOXecTBa U OTepanuy HaJl HIMU.
11. ®aiinb 1 onepanuy HaJ HUMHU.
12. Moxynu M akeTsl.
13. O630p crangapTHOM OuOIHMOTEKH. Momysu SyS, 0S, math, random.
14. ®ynkun npeoOpa3zoBaHUs TUIIOB.
15. ®yHKIMM BBOJA-BBIBOJIA.
16. ®yHKIIMOHAIBHOE TPOTPAMMHUPOBAHKE: OTPEICTICHHE U OCHOBHBIC DJIEMEHTHI.
17. Buas! napametpoB ¢pyHkuuii B Python'e. Ilapamerpsl o yMon4aHuto.
18. ®ynkuu 1 00pabOTKU TOCIE0BATEIIEHOCTEH.
19. CniuckoBble BKIIIOUSHHUS.
20. I'enepaTopsl.
21. O6BeKTHO-OpUEHTUPOBAaHHOE MporpaMmupoBanue B Python. O6bsBieHne Kiacca.
22. O0BeKTHO-OPUEHTUPOBAHHOE TporpaMMupoBanne B Python: aTpuOyThl, CBOWCTBa,
COKPBITHE JTAHHBIX.
23. Tunmzanusi, Hacie0BaHue U moduMopdu3Mm B si3bike Python.
24. Anroputmel. OnpeieNieHle aIropuT™a.
25. AnropuUTMBI COPTHPOBKH, ITOHCKA.
26. Metonbl ontumu3zaiuu. Mx knaccudukausi.
27. [loHATHE UCKYCCTBEHHOTO HEMPOHA M HCKYCCTBEHHOW HEMPOHHOM CETH.
28. DyHKIMA akTUBAUMK HelipoHa. Ee pasHOBUAHOCTH.
29. O0yuenwue Heriponnoit cetu (HC). O6paTtHOE pactipocTpaHeHHe OMTHOKH.
30. Metpuku TouHOCTH U (hyHKIMA noTepb npu oOyuernn HC.
31. MMomroceszHass HC. CKpeIThIEC CIIOU CETH.
32. bubmuorexu pynkuumii Ha s3p1ke Python s nocrpoenust HC.
33. 3amaum, pernraemblie moTHOCBS3HBIMEA HC.
34. Henocratku noiaHocBs3HbIx HC.
35. Ceeprounsie HC (CHC). [lonsTre 1ByMEpHON CBEPTKH.
36. Ilpumenenne CHC ans knaccuukanuy MEIUIUHCKIX H300paXKeHUH.
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37. 3anaum, pemaemslie ¢ nomoinbio HC npu aHanm3e MEAUIMHCKUAX N300paskeHU.

38. 3amaua cemanTHueckoi kiaccudukanun. Ee pemenue mpu o0paboTKe MEIUITUHCKHIX
M300paskeHHIA.

39. O6HapyxeHue 00BEKTOB Ha M300pKEHUSAX METOJIaMU MCKYCCTBEHHOTO MHTEJIJICKTA
(1N).

40. Pewmienue 3amad perpeccud NpHU aHaIu3e MEAUIMHCKOW HH(OpMAlMM METOAaMH
MCKYCCTBEHHOT'O HHTEJIJICKTA.

41. JIMCKpUMUHAHTHBIN aHAJIU3 — CYTh, 00JIaCTH MPUMECHCHHUS.

42. JlepeBo peuieHUiA.

43. KnacTepHbIl aHAIU3.

44, VIcKycCTBEHHBIN MHTEIJICKT MPH 00pab0TKe TEKCTOBOM MH(pOpMAIIHH.

45. Pexyppentasie HC.

46. Mopdorornyeckuii 1 ceMaHTHUECKUI pa3oopsl TekcTa metogamu V.

47. Ilpumenenue meronoB U nmns aHanmsa TeKCTOB B MEIUIIUHE.

MeToauka oeHUBAHMU: UTOTOBBI KOHTPOJIb (20 BOIIPOCOB) MO IPOBEPKE MOTYIaeMbIX
CTYACHTAaMH 3HAaHUH TPOBOJUTCA B (pOopMe KOMIBIOTEPHOTO TECTOBOTO KOHTpOIS. TecToBbie
3amaHus GOPMHUPYIOTCS CIydaifHBIM 00pa3oM 13 0a3bl TECTOBBIX BOIIPOCOB CIICHAPHSL.

Tect cunraercs ycrnemHo npolIeHHbIM, eciiu oOyyatouuiicss Habpain 6omnee 50%.



