MUHUCTEPCTBO HAYKU 1 BbICHIEI'O OBPASOBAHWSI
POCCUNCKOU OENEPALINN

DejiepaabHOE TOCYIAPCTBEHHOE 010 KETHOE 00pa30BaATEIbHOE YUPEHICHHE
BBICIICIO 0OPa30BaHHMsI
«MaruuToropeKui rocy 1apeTBEHHBIN TeXHUUECKUH yHuBepenter um. 171,
Hocosa»

YTBEPKIALIO
pektrop UOnAC
B.P. Xpanmitini

Cw, W

04.02.2025 1.

PABOYASI IPOTPAMMA JUCIHHTIJIMHBI (MOY JIS)

DOYHKIIHOHAJbHBIE A3BIKH [TPOI' PAMMHPOBAHHUA

Haripasierne noaroToBKH (CHCHHATLHOCTD)
09.03.01 Mupopmaruka ¥ BbIUMCIUTENLHAS TEXHHKA

Harnpasaennocts (Ipoduiib/Crielinain3aiius)  [porpamMmmbl
[IpoextupoBanue 1 pazpaborka Web-npuioxenni

YpoBeHb Bbiclero odpazoBanus - baKkajiaBpuar

dopma 0byuenms
ouHasl

HI'IC'I‘WI'}“"I';" (])Ell()-"]lb’I‘CT I/IIIC'I‘M'I‘)"'I‘ AHCPICTHKHU U aBTOMATH3HUPOBAHHLIX CHCTCM

Kadgespa BouluycauTeIbHON TEXHAKN 1 [1POIPAMMHUPOBAHHs]
Kype 4
Cewmectp 7

MaruuToropcek

2025 rox
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM IOy Ha 3aceaHuy Kapeapbl BBIYMCIUTENHHON TEXHUKH U IPOrPAMMHUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceJaHuu Kadeapsl BBUUCIUTENBEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii O.C. Jlorynona

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapbl BBIYUCIUTENEHON TEXHUKU U TPOTPAMMUPOBAHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit O.C.foryHOBa

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceaHuu KadeaApbl BBIYUCIUTENEHOM TEXHUKU M TPOTPAMMHUPOBAHUS

IIporokom or 20 . Ne
3aB. kadenpoii O.C. JlorynoBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

LlenssMu OCBOCHUS AUCIUTUTUHBI (MOYIIs) «DYHKIIMOHAIBHBIC SI3BIKU
IPOTPaAaMMHUPOBAHUS SBIISIFOTCS:

[1 hopMupOBaHKE y CTYJACHTOB MOHUMAHUS PO (DYHKIIMOHAILHOW MapaurMbl
IPOrPaMMHUPOBaHUS B TEOPUH U TIPAKTUKE pa3pabOTKH, COMPOBOXKICHUS U SKCIUTyaTalluu
MPOrPaMMHOTO 00eCIICUeHUS;

[] BeIpaOOTKA YMEHHUS IPUMEHSITh TEXHOJIOTHH (DYHKIIHOHAILHOTO
MIPOrPaMMHUPOBAHUS TSl PEIICHHUS TPAKTHYECKHX 3a/1a4.

[ ocBOCHME B3aUMOCBsI3eH ()YHKIIMOHATLHOU M O0EKTHO-OPUEHTUPOBAHHOM
napajyurm mporpaMMUpPOBAHHS;

[] ocBOEHHE COBPEMEHHBIX METOJIOB IIPOSKTUPOBAHHS ITPOTPAMMHBIX TPOTYKTOB
Ha OCHOBE ()YHKIIMOHAJIBHOH IMapaurMbl.

JJ1st TOCTHXKEHHS TTOCTABJICHHBIX 1eJiel B Kypce « DyHKITMOHAIBHBIC S3bIKU
IPOrPaMMHUPOBaHUS PEIIAIOTCS 3aauu:

[] u3ydenue s3b1ka PyHKIHOHAIBLHOTO MporpammupoBanus (LISP ¢ yuetom
JTUAJICKTOB);

[1 n3yueHne HyHKIIMOHAIBLHBIX PACITUPEHUI COBPEMEHHBIX S3bIKOB
nporpammupoBanus (Python, JavaScript, Bcrpoennsiii si3pix Matlab);

[ u3yueHre COBPEMEHHBIX TIPUMEHEHUH (PYHKIIMOHAIBHOM MapairMbl
POrpaMMHUPOBAHUSI.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHON MPOrpaMMbl

Jucnummzaa @yHKIMOHAIBHBIE SA3BIKH IPOrPAMMHUPOBAHUS BXOJUT B YacThb
y4eOHOro miaaHa GopMUPYyEMYI0 y4aCTHUKaMHU 00pa30BaTelIbHBIX OTHOLIEHUH
00pa3zoBaTeNbHON MPOTrPAMMBI.

Jlns u3ydeHust TMCUUIUIMHBI HEOOXO0AUMBI 3HaHUS (YMEHHUS, BIAJCHMUS),
c(OpMUPOBAHHBIE B pE3yJIbTAaTE U3YUEHUS AUCIUILINH/ PAKTUK:

Maremarnueckas JIOTMKa M TUCKpETHasi MaTeEMaTUKa

dutocodust

[TpuknanHas maTemMaTuka

IIporpammupoBanue

YucneHHble METOJIBI

Nudopmartuka

3HaHus (YMEHUs, BIa/IeHUs ), TOTY4YEHHbIE IPU U3yYEHUU JaHHOMN TUCIUIUINHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHHUS JUCIUILINH/TIPAKTHK:

IToaroToBka K ciade u caada rocyJapCTBEHHOTO K3aMeHa

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHu s

B pesynbrare ocBoeHUS AUCHUILTUHBI (MOyJsl) «DyHKIIMOHAIBHBIE S3bIKH
POrpaMMUPOBAHUS» 00yUAIOIIUIACS TOJIKEH 001aJaTh CIEYIOUMMHA KOMIIETEHIUSIMHU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

ITK-5 CrmocoOGHOCTH K (I)OpMaJ'II/BaI_II/II/I " aJITOPUTMU3AIUH ITOCTABJICHHBIX 3a1a4, K
HaIMMCAHUIO MPOrpaMMHOI0 KOJia € UCITOJIb30BAHUEM A3bIKOB ITPOrpaMMHUPOBAHNA,
OIPCACIICHUA U MaHUITYJIUPOBAHUA JAHHBIMU U O(I)OpMJ'ICHI/IIO MporpaMMHOro Ko/a B
COOTBCTCTBUUN YCTAHOBJICHHBIMUA TpC6OBaHI/I}IMI/I

IIK-5.1 OreHUBaeT Ka4eCTBO MAaTEMAaTUYECKOW MOIETH Tpy  (hopManmu3anuu
3aJja4M MPEIMETHON 00JIacTH

I1K-5.2 OreHMBAET Ka4eCTBO Pa3pabOTaHHBIX AITOPUTMOB ISl IOCIIEYIOIIETO
KOJIMPOBaHUS




I1K-5.3

OreHuBaET BBIOOP MPOTPAMMHBIX CPEICTB JIJIS POTPAMMHUPOBAHUS U
MaHUTYJTUPOBAHUS JAHHBIMU B COOTBETCTBHH YCTAHOBICHHBIMU
TpeOOBaHUSIMU




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qHCIIe:
— KOHTaKTHas pabora — 76,1 akaz. 4acos:

— ayuTopHas — 72 axkaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosITenbHas pabota — 32,2 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma Tekyero
o =
B B aKaJ. yacax 5 Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) == y P Kox
g & © | camocrosTenbHON |  yCIIeBa@MOCTH H
JTUCLUTUTAHBI 3 g o . | xommerenyu
o & padoThI TIPOMEKYTOYHOM
o 6 IR
Tex 7ad. | mpaKT. | =g aTTeCTaluu
3aH. 3aH. | O &
1. dyHKIMOHANbHAS TApagurMa
IPOTPaMMHUPOBAHUS
1.1 IIporpamma kak
CyHeprno3uuus (QyHKIHH.
PexypcuBHble GYHKINY U A-
ucuucienue A. Uepua.
CamocrosTenpHOe
IIporpammupoBaHue B
by EKIEOHATEHEX H3y4eHue becena —
yH 2 2 3 yueOHOil u o0cyxaeHue.
obo3HaueHusX. Penykuus u . .
Hay4YHOU VYerHslif onpoc.
ee BUIBL. Peexcrl.
M JUTEPATyPhI
HopmanpHslii nopsnox
penykuuy. ANIUIMKaTHBHBIA
MOPSJIOK PEAYKIIHH.
Teopema Yepua Poccepa 7
CamocrosTenpHOE
n3yveHune
1.2 ®yHKIMOHATBHBIE yueOHOIt n Becena
a3bIku. CTporo Hay4HOU A
. oOcyxieHHe.
()YHKLIMOHAIBHBIN S3BIK. JIUTEPATYPHI.
Amnanus
ODyHKIIMOHAITLHBIE 2 2 3 IToaroroBka x
NpOrpaMMHOTO
KOMITOHEHTBI nabopaTopHOMY Koxa
He(YHKIMOHAIBHBIX A3BIKOB 3aHATHIO. o
VeIl onpoc.
MIPOrpaMMHUPOBAHUS Berinonnenue
71a00paTOpHOI
paboTsl.
HWroro no pazaeny 4 4 6
2. Pabota co ciuckamu
2.1 OcHOBHBIE TIOHSATHS CamocrosTenpHOe
becena —
s3bika LISP. ATomsl, H3y4eHue
. oOcyxieHue.
TOYEYHBIE TAPHI, CITHUCKHU. S- yueOHOI n Ananms
BhIpakeHHs. DyHKIMU B 7 4 4 4 HAYYHOM
IPOrpaMMHOTO
LISP./lannsrie B si3bike LISP. JIUTEPATYPHI. xoma
Tunel JaHHEBIX. IlogroroBka k .
VYcTHBIH onpoc.
Apudmernyeckue nabopaTopHOMY




(hyHKIUY, JOrHYeCKue

3aHATHUIO.

¢yHKuMY, GyHKIUU paboTh Bimoanerue
y > OYH P nabopatopHoOn
CO CTPOKOBBIMH JITAHHBIMHU.
paboTHI.
CamocrosTensHoe
H3yuYeHHe
2.2 OynkImH 11 paboThI CO yg .
y4eOHOI B B
CIIUCKAaMH U UX S ecena
CYIEPIIO3HLINH B S3bIKE i oOcyxaeHue.
JIUTEPATYypHI.
LISP. ®yukiuu paboTsl co Amnanus
4 4 4 IMoaroToBka k
crckamu B si3bike Python. MIPOTPaMMHOTO
nabopaTopHOMY
I'noGainpHbIe U JTOKAJIEHBIE SAHSTHIO KoJa.
nepeMeHHbIe B s3bikax LISP ) VYerHsll onpoc.
Brinonnenue
u Python. .
1abopaToOpHOI
paboThI.
Hroro no pazneny 8 8 8
3. Pexypcusi. AccounaTuBHbIC
CIIMCKH.
CamocrosTensHoe
n3ydeHue
yueOHOM 1 Becena
Hay4YHOU
i 00CyX/ICHHE.
3.1 Bunsl pexypeun. JIUTEPATYPBI. AHaTH3
Peanuzanus pexypcuu B 6 6 4 [loaroroska k DOIDAMMHOLO
s3eikax LISP u Python. 1a60paTOpHOMY p iona
3aHATHIO. o
YerHBIl onpoc.
Brimonnenne
nabopatopHoOn
paboTHI.
CamocTosTenpHoe
3.2 AccoluaTuBHEIE CITUCKA H3y4YCHHE
B s3pike LISP. CrnoBapu B yaeOHOU 1 Becera
s3bike Python. @yuxuum s Hay4IHOM o6e Z[HGHI/IE
ACCOIMAaTUBHOTO MTOKCKA. JIUTEPATYPHI. g;x AL ’
Hash — taGnuupl B A3bIKax 6 6 4 ITogroroBka k DOIDAMMHOLO
LISP u Python. AHoHMMHBIE 1a00paTOpHOMY p ana
(dhyHkuuu B si3bikax LISP, 3aHATHIO. VerHbti o'n oc
Python, BcTpoentoM si3bike Brinonnenue poc.
Matlab / Octave. 7TabopaTOPHOI
paboTHI.
Hroro no pazaeny 12 12 8
4. dynxuonansl. Kinaccel n
o0bexThl. [IpakTHueckue
peanu3aiuu.
CamocTosaTenbHOoe
U3y4YCHHE
eOHOM 1
4.1 OyHKUIMOHAIBI B SI3BIKAX y:a HOi becena —
LISP u Python. Buzgsr i oOcyxaeHue.
JIATEPaTypHL.
(hyHKLIMOHAJIOB. 6 6 4 ToroToBKa K Amnanus
CoBMecTHOE IPUMEHEHHE MPOTPaMMHOTO
71a00paTOpHOMY
(hyHKIMOHAIOB U SAHSTHIO KoJa.
AHOHUMHBIX (DYHKIUH. ) YcerHbIl onpoc.
by Brimonnenue P
nabopaTtopHOU
paboTHL.
4.2 xyaccel 1 OOBEKTHI B CamocTosTeIbHOoe Becera
s3pikax LISP u Python. n3ydeHue oGy ICHIE
CuHre3 QyHKIUOHATIBHOU U yueOHOH u Ay:( A '
00BEKTHO- 6 6 6,2 Hay4HOU HDOIPAMMHOLO
OpUEHTUPOBAHHOU JIUTEPATYypPHI. p ioz{a
rnapajgurm IlogroroBka k S 0.1'1 oc
HIpOrpaMMHUPOBAHHSI. 71a00paTOpHOMY poc.




Juanext Visual LISP ms 3aHATHIO.
CHCTEM KOMIIBIOTEPHOM BeinosHeHHE
rpaduxu AutoCAD u nabopaTopHO
NanoCAD. paboTsI.
Hroro o pazzeny 12 12 10,2
5. Kontpomns
Amnanus
MPOTPAMMHOT [IpoBepka
5.1 BueayautopHast porp oro POBEp
KoJa. MPOTPAMMHOTO
KOHTaKTHas paboTa.
VYcerpanenune KOZA.
OmIOOK.
Pemenne ITPoBepxka
5.2 TIoAroTOBKA K 3K3aMEHY. KOMILIEKCHBIX MPOTPAMMHOTO
3aad. KoJa
Wroro no pazneny
Hrtoro 3a cemecTp 36 36 32,2 9K3aMeH
HWroro no aucumruinHe 36 36 32,2 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsie 00pa3oBaTEIbHBIC TEXHOJIOTUN OPHEHTUPYIOTCS HA OPraHU3aIHIo
00pa3oBaTEeNBFHOrO MPOIIECCa, MPEANOIaralonlyo IpIMYI0 TPAHCISIIHUIO 3HAHUH OT
MPEIo1aBa-TeNsl K CTyACHTY (IIPEUMYIECTBEHHO HA OCHOBE OOBSICHUTEIIEHO-
WUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTh CTYJIeHTa HOCUT B TaKUX
YCIIOBUSIX, KaK MPaBUJIO, PENIPO-AYKTUBHBIN XapaKTep.

@opMbl yUeOHBIX 3aHATHUH C UCIIOJIB30BAHUEM TPAJULUOHHBIX TEXHOIOTHMA:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTMCLUUIUIMHAP-HOHN JIOTUKE, OCYIIECTBIISIEMOE MTPEUMYILIECTBEHHO BepOaIbHBIMH CPECTBAMU
(MOHOJIOT TIpeno-aBaTe’s).

Cemunap — 6ecea mpernoiaBaTens 1 CTyJCHTOB, 00CYKICHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUH 10 Ka)KJIOMY BOTIPOCY IJIaHa 3aHATHS C €IUHBIM JIJISl BCEX
MepPEeYHEM PEKOMEHTye-MOii 0053aTEIbHOM U IOTIOTHUTENILHON JTUTEPATYPHI.

[TpakTHueckoe 3aHsATHE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HaBbIKOB
110 NPEAJIOKEHHOMY JITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHbBIMU
MaTepHalbHbIMU U HH(POPMALIMOHHBIMU 00BEKTaMH, SKCIIEpUMEHTalIbHast paboTa C
aHAJIOTOBBIMU MOJIEJIIMU Pe-aJIbHBIX OOBEKTOB.

2. TexHonoruu npoOIeMHOro0 00y4eHHUs! — OpraHu3alys 00pa3zoBaTeIbHOrO MpolLecca,
KOTOpas IpearosaraeT HoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE YUEOHBIX
IPOOJEMHBIX CUTYyallUuH 11 CTUMYJIMPOBAHUS aKTUBHOM MO3HABATEIbHOMN 1E€ATEIIbHOCTH
CTYIECHTOB.

3. VIHTepaKkTUBHbIE TEXHOJOTHH — OpraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas IPeIoJaracT akTUBHOE M HEJTMHEWMHOE B3aUMOJICHCTBHE BCEX YYaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTeIbHOIO PE3yJIbTaTa.
Hapsiny co cne-nnann3npoBaHHBIMU TEXHOJIOTUSAMU TAKOTO POJIa IPUHLIUI
MHTEPAKTUBHOCTH MTPOCIIEKHUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEeIbHBIX
TeXHOJIOTUH. THTepaKTUBHOCTH MOAPa3yMeBaeT CyOBEKT - CyObEKTHbBIE OTHOILIEHUS B XO/I€
o0pa3oBaTeNpHOIO Ipoliecca U, Kak CleJCTBUEe, JOPMHUPOBAHUE caMOpa3BUBarOLIeHCs
MH(POPMALIMOHHO-PECYPCHON CPEIbI.

@DopMbl YUeOHBIX 3aHATHH € UCTIOIB30BAaHUEM CHEIMATU3MPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALIUS (M3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3aIlJIaHMPOBAaHHBIMU OIIMOKaMHM), JIeKLIUsA-0ecena, TeKIUA-TUCKYCCHUs, JeKIUusI—TIpecc-
KOH(epeHIHs.

4. NupopManinoHHO-KOMMYHUKALMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3sanys 06pa3zoBaTeIbHOTO MPOLEcca, OCHOBAHHAS HA MPUMEHEHUN
CMELUANN3UPOBAHHBIX MPOIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopManmen.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTeCTallul
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHHne TUCIMIIHHbI

a) OcHoBHas JIUTEpaTypa:

1. KyGenckuii, A. A. ®DyHKIMOHATBFHOE IPOTPAMMHUPOBAHHE ;| YIEOHUK U MIPAKTUKYM
st By30B / A. A. Kybenckuii. — Mocksa : UznarensctBo FOpaidt, 2023. — 348 ¢. —



(Beicmiee oopazoBanue). — ISBN 978-5-9916-9242-7. — Tekcr : 31eKTPOHHBIH //
OopasoBarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511994 (nata
obpamenus: 03.05.2023).

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1.Ilerpenko, A. A. ®yHKITMOHAIBHOE MTPOTPaMMHUpPOBaHUE : yueOHOe mocooue / A. A.
ITerpenko, A. O. CyBopos, H. ®@. Illask6apos. — Ilepms : [IHUITY, 2022. — 160 c. —
ISBN 978-5-398-02797-6. — TekcT : 21eKTpOoHHBIH // JIaHb : 371€KTPOHHO-OMOIMOTEUHAsS
cucrema. — URL.: https://e.lanbook.com/book/328847 (nara obpamenus: 10.05.2023). —
Pexxum noctyna: A aBTOpU3. MOJIb30BaTENCH.

B) MeTonnuyeckne yKazanus:

1.3s1x0B, C. B. IIporpammupoBanne. @ yHKIIMOHATBHBIN MOIXO | YUSOHUK H
npakTukyMm 1i1st By30B / C. B. 3bp1k0B. — Mocksa : M3narensctBo FOpaiit, 2023. — 164 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-00844-9. — TekcT : 37€KTpOHHBIH //
O6pasoBarenbHast mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512894 (nata
obpamenus: 03.05.2023).

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe odecnevenue

HaumenoBanue .

o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
Deductor Studio | Corartienre 0 COTpyIHUYIECTBE 5eCChOtIHO
Academic Ne06-2901\08 ot 29.01.2008 p
Anaconda Python |cBoGoaHo pactipocTpansiemoe [10 OeccpouHo
MathWorks
MathLab v.2014 |K-89-14 ot 08.12.2014 0eccpouHO
Classroom License
NotePad++ cB00OIHO pacnipocTpansemoe [10 0eccpovHO
Autodesk
AutoCad 2011 K-526-11 o1 22.11.2011 0eccpodHo
Master Suite

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI
HasBanue kypca Cchlka
DnekTpoHHas 0a3a nmepuoauueckux u3nanuii East View 1AL .
Information Services, OOO «MIBUC» https:/fdlib.eastview.com/

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOLYJIs1)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:



JlexuumonHas aynuropus ayn. 282 — MynbTuMeIuitHbIE CPECTBA XPAHEHMUS,
nepeaayu v npeacTaBiIeHus HHPOPMALIUY;

Kommnbrotepasie kinacesl LlenTpa unpopmannonnsix Texnonoruid @I'bOY BITO
«MI'TY um. I''1. HocoBa» — [lepcoHanbHble KOMIBIOTEPBI, 00bETUHEHHBIC B JIOKAIBHBIC
CETH ¢ BbIX00M B Internet, ocHaiieHHbIE COBPEMEHHBIMH ITPOTrPAMMHO-METOJUYECKUMHU
KOMIUIEKCAMH [T PELICHHS 33a]a4 B 00J1aCTH WH(POPMATUKH U BBIYUCIUTEIBHON TEXHUKH;

Aynuropuu Ui CaMOCTOSITENIbHON pa0OThI: KOMIIBIOTEPHBIE KJIACCHI; YUTAJIbHBIE
3aiel Oubmmoreku — ayn. 282 u xknaccel YUT u ACY;

[TomernieHust 17151 CAaMOCTOSITENBHOM pabOTHI 00YJaIOLINXCSl, OCHAILIEHHBIX
KOMITBIOTEPHOU TEXHUKON C BO3MOYKHOCTBIO ITOAKIIOYEHUS K ceTH «IHTEepHET» N Hann4uem
JI0CTYIa B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpeAy OpraHU3aIMH — KJIACCHI
YUT u ACY;

[Tomerienust 1715t XpaHEHHs ¥ TPOPHIAKTHIECKOTO 00CITy)KUBaHUSI Y4€OHOTO
obopynoBanus — LleHTp nH)OPMAIIOHHBIX TEXHOJIOTHI — aya. 372

Ilpunoswcenue 1

Yueono-memoouueckoe ovecneuenue camocmoamenvnoi padomul 00yuaOUUXCca

B Teuenne cemecTpa Kaxablil CTYyJJEHT BBINOJIHACT Ja0OpaTOpHbIE pabOTHI.

Jlabopatopnas padota Nel. [IporpamMma kak cyneprno3urust GpyHKImiA. PexypcruBHBIE QYHKINT 1
A-ucuucnenue A. Yepua. [IporpammupoBanue B yHKIIMOHAIBHBIX 0003HaueHUsAX. Penykius u
ee Bubl. Penexkcol. HopmanbHbIM NOPsIIOK peIyKIUU. ANMINKATUBHBIN OPAIOK PEYKIIMH.
Teopema Yepua — Poccepa

3ananue 1 (MOPOroBbIi YPOBEHb).

= e Be apryment ssasercs Gyrkumeit x = x(t) = v/t - In?(3t)

Bamana pyakmuus T (X)
1.1. 3anummuTte cynepno3unuio GyHKIUN B IpeUKCHON HOTAlUU.

1.2.  3anummre BBI30BBI BCTPOCHHBIX (YHKIMN B BUJIE alIJIHMKAIIUH.

3ananue 2 (MoporoBblil ypoBeHb). i 3aJaHHON B MIPEbIAYIIEM TYHKTE CYNEPIIO3ULINN
(byHKLUH OnpeenuTe peleKChl.

2.1 BpinonHMUTE pEyKIUIO B allUIMKAaTUBHOM MOPSJIKE.

2.2 BBINONIHATE PELYKIUIO B HOPMAJIbHOM HOPSIIKE.

3ananue 3(moporoBelid ypoBeHb) 3aAaiiTe JOMYCTUMbIN YUCIOBON apryMEHT

3.1. Onpenenute KOJINYECTBO LIArOB, HEOOXOAUMBIX JUIS 3aBEPILIEHHS PEyKIIMU B
aNIUIMKaTUBHOM MOPSJIKE.

3.2. Onpenenute KOJINYECTBO LIAroB, HEOOXOAUMBIX [T 3aBEPILICHHS PeIyKIIMY B HOPMAJILHOM
MOpSIKE.

3ananue 4 (cpeaqHUl YpOBEHbD)

4.1. BeimuiuTe npeacTaBieHHble GYHKIUU B HOTAIUU A-UCUHCICHHUS.

4.2. IlponmmocTpupyiite Ha IpuMepe MpeacTaBIeHHbIX (GyHKIMHA TeopeMy Yepua-Poccepa.
3ananue S (BBICOKUN YPOBEHB)

5.1. Peanu3yiiTe mporpaMMHYIO peaH3alHio MpeICTaBICHHbIX (DYHKIMNA CpeACTBaMH S3bIKa
Common Lisp.

5.2. Peanu3yiiTe MporpaMMHYIO peaH3alHio MPpeICTaBIEeHHBIX (PYHKIMNA CpeACTBAaMH S3bIKa
Python.

5.3. CreHepupyiiTe aHAIOTUYHBIN MPOrpaMMHBIN KO/ ¢ ToMoIIbko Heipoceteit GigaChat u
Deepseek

5.4. CpaBHHUTE OTYYEHHBIA KaXKIBIM U3 CIOCOOOB MPOrPAMMHBII KOJT IO KPUTEPUSIM:

MPaBUIBLHOCTH, Y000YHTAEMOCTb, MPUCITOCOOIEHHOCTh K JOpabOTKe.

JlaGopatopHas pabota Ne2. @yHKIIMOHANBHBIE A3bIKH. CTPOro (yHKINOHAIBHBIHN S3BIK.
@OyHKIIMOHATbHbIE KOMIIOHEHTHI He()YHKIIMOHATBHBIX S3BIKOB MPOTPAMMHPOBAHUS



Jlana porpaMMa Ha si3bike Python.
def myProg(arr):
k=len(arr)
for i in range(k):
arr[i]*=2
print (arr)
3ananue 1 (HOporoBblil ypOBEHD)

1.1. 3anumure BO3MOKHBIE TUIIBI ISl IEPEIaBAEMOr0 apryMeHTa.

1.2. 3anummre obpamieHue K GyHKIIMHI ONPEISICHUS JUIMHEBI B BUIC AlTUTHKAIIHH.

3amanue 2 (IOPOTOBBIN YPOBEHB)

2.1. 3ameHuTE UCHOJIB3yEeMbIH B IPpOrpaMMe UK Ha PEKYPCHIO:

2.2. Onpenennute KPUTEPUd OCTAaHOBA PEKYPCHH.

3ananue 3 (cpegHuil ypoBEHb)

3.1. [lepenuiuTe mporpaMmy B BUJE CYNEPIIO3UIINU PEIEKCOB.

3.2. BoinosHuTe 1715 3aJaHHOM CYNEPIIO3UIIMU PELYKIUIO B HOPMaJIbHOM MOPSIKE.

3.3. BoimonuuTe A7 3aJaHHON CYNEPIIO3UIIMY PEYKIUIO B allTUIMKATHBHOM MOPSIKE
3ananue 4 (BbICOKUN YPOBEHD)

4.1. BeInoiHUTE TPOrPaMMHYIO peaTn3aliio AJs 3aJaHHON CYNEePIO3UIIMH CPEICTBAMU S3bIKa
Common LISP.

4.2. CreHnepupyiiTe aHAJIOTHYHBIH IPOrPaMMHBIH KO/ ¢ IOMOIIIbto Heipocereit GigaChat u
Deepseek.

4.3 CpaBHUTE MOTYYCHHBIN KaXIbIM U3 CIIOCOO0B POTPaMMHBIN KO 10 KPUTEPUSIM:
NPaBUIBHOCTb, YI000YHTAEMOCTh, IPUCIIOCOOIEHHOCTh K JopaboTKe.

JlaboparopHuas pabota Ne3. OcHoBHBIE TTOHATHS s13b1Ka LISP. ATOMBI, TOUeUHBIE MaphI, CTUCKH.
S-eipaxenus. Oynkiuu B LISP. [lanusie B s3pike LISP. Tuns! nanusix. Apudmernueckue
GyHKIMH, JoTH4YecKre PyHKUINHU, QYHKIIMH paOOThl CO CTPOKOBBIMU TaHHBIMU. J1J1 BBITOJTHEHUS
BCEX 3aJJaHUi UCTIoNb3yeM s3bIK porpammuposanuss GNU Common LISP.

3aoanue I(nopoeoswiii yposens)

1.1.  Cozpaiite mo 0JHOMYy aTOMY BCEX M3BECTHBIX BaMU THIIOB IaHHBIX

1.2. U3 Bcex CO3/IaHHBIX aTOMOB CO3/[aliTe TOYCUHBIC TTAPhI

3aoanue 2 (nopozoguiii yposens)

2.1. Cozpnaiite U3 OJJHOTO aTOMa C MOMOIIBIO (QYHKIIMH CONS OTHOAJIEMEHTHBIN CITHCOK.

2.2. Co3paiiTe U3 HECKOJIBKMX aTOMOB C IIOMOIIIBIO PEKYPPEHTHOIO MPUMEHEHUs (GYHKLIUU CONS
MHOTOJIEMEHTHBIH CITUCOK.

3aoanue 3 (nopozosuiii yposens)

3.1. Co3paiiTe CIMCOK, MpeHA3HAYCHHBIN JJIs1 BBIMOIHEHUS apu(pMETHUECKOM Orepaly Haj
COBOKYITHOCTBIO apT'yMEHTOB.

3.2. Co3paiiTe CIMCOK, IpeHAa3HaYeHHBIN JJIs1 BBIMOJIHEHUS JIoTn4Yeckoi (0yneBoit) onepanuu
HaJl COBOKYITHOCTBIO apTyMEHTOB.

3aoanue 4 (cpeonuil yposeHv)

4.1. CoctaBbTe (QYHKIHIO C IBYMsI TapaMeTpaMu (ATOMaMH) JJIsl BBITOJTHEHHS apru(pMeTHIECKOit
OTIeparuy.

4.2. CoctaBbTe (DYHKIHIO C IBYMsI 00s13aT€IbHBIMHU U OJTHUM HE005S3aTeIbHBIM apaMeTpoM ISt
BBITTOJTHEHHS apH(PMETHICCKON OTIepaIIHH.

3adanue 5 (s8vicokuil yposeHv)

5.1. CocTaBbTe QYHKIHIO 11 paOOTHI CO CITMCKOM, COEPKAITUM PA3HOTHUITHEIE TaHHBIC.

5.2. CreHepupyiiTe aHATOTUYHYIO QYHKIIMIO C TOMOIIIbI0 Helipocereit GigaChat u Deepseek.
5.3. CpaBHHUTE MTOTYYCHHBIN KaXIbIM U3 CIIOCOOOB MPOTPAMMHBINA KOJI TIO KPUTEPHUSIM:
NPaBUIBHOCTb, Y000YHTAEMOCTh, IPUCIIOCOOIEHHOCTh K JopadoTKe.



JlaGopatopHas padota Ned. @yHKIMH pabOTHI CO CIUCKAMH U UX CyNepro3uiuu B s3bike LISP.
OyHKIMU paboThI CO cIUCKaMH B si3bike Python. T'moGanbHble 1 IOKaIbHbBIC IEPEMEHHBIC B
si3pikax LISP u Python.

3aoanue 1(nopoeoswiii yposenn)

1.1.  C nomompto QyHKIMH Car U3BIEKUTE TOJIOBY 33JaHHOTO CITUCKA

1.2.  C nomorisio GpyHKIMK CAr U3BJIEKUTE T'OJIOBY 3aJaHHOTO CITHCKA

1.3.  BeimnosnHuTe aHAJIOTHYHbBIE IEHCTBHS cpeacTBaMu Python.

3aoanue 2(nopoeoswiii yposens)

2.1. C nomo1sto cyneprno3unuii pyHkuui car u cdr BelAeIuTe 3aJaHHBINA 3JICMEHT CITHCKA.
2.2 BeInoIHKATE aHAJIOTHYHBIE IeHCTBHS cpeacTBaMu Python.

3adanue 3 (cpeonuii yposetv)

3.1. CpenctBamu si3bika LISP co3paiite rio0anbHbIC TEpeMEHHBIC.

3.2. BeInosHUTE aHAIOTUYHBIC JIeicTBUS cpeacTBamu Python.

3aoanue 4 (cpeonutl yposerv)

4.1. CpencrBamu si3bika LISP co3maiiTe mokampHyI0 EpEMEHHYIO.

4.2. BeINOJIHKATE aHAJOrMYHbBIE IeHCTBHS cpeacTBaMu Python.

3aoanue 5 (8vicoxuii yposenn)

5.1. Pa3paboraiite nporpammy Ha sizbike LISP, B koTopoit nMeeTcs HECKOJIbKO QYHKIUH,
UCIIOJIB3YIOTCS TTI00AbHbBIE U JIOKAIbHBIE IIEPEMEHHBIE.

5.2. PazpaboraiiTe aHaIOrMYHYIO TIpOrpaMMy Ha si3bike Python.

5.3. CrenepupyiiTe aHaJOrHYIHbIEC TIPOrPAMMBI ¢ TOMOIILI0 Helipoceteit GigaChat u Deepseek.
5.4. CpaBHHTE MOIYYEHHBIN KXKIBIM U3 CIIOCOOOB MPOTPAMMHBIA KO 1O KPUTEPHSIM:
MPAaBUIIBHOCTb, Y1000UUTaEMOCTb, IPUCTIOCOOIEHHOCTD K JOopaboTKe.

JIabopatopuas padbora Ne5. Buasl pexypcuu. Peanusarus pekypcuu B si3bikax LISP u Python.
3ananue 1(oporoBelil ypOBEHb)

1.1  CpeacrBamm s3pika LISP 3amporpammupyiite BbluMcieHue (akTopuaia ¢ MOMOIIbIO
PEKYpCUBHOMN (YHKIIMH.

1.2 To sxe 3aaHue BBIMIOJIHUTE CPEICTBAMU si3bika Python.

3ananue 2(oporoBblid ypOBEHb)

2.1. CpencrBamu si3bika LISP 3anporpammupyiite Beruucienue N-ro yncna @udoHaquu.

2.2. To e 3a7aHue BBIMOJIHUTE CPEICTBaMHU si3bika Python.

3ananue 3(IOpPOroBbIi ypOBEHb)

3.1. CpenctBamu si3pika LISP 3amporpammupyiite npeoOpa3oBaHue CIIUCKA C TIOJCITUCKAMU B
OJTHOYPOBHEBBI CITUCOK.

3.2. To e 3a1aHKe BBIOJIHHUTE CPEJCTBAMH s3bika Python.

3aoanue 4 (cpednuii yposens)

4.1. CpencrBamu si3bika LISP 3anporpaMmMupyiiTe Monck MakCHMaIbHOTO YHCIIOBOTO PJICMEHTA B
CIHCKE C MOJICTIUCKAMHU.

4.2. To ke 3aaHne BBIMOJIHUTE CPEICTBaMU si3bika Python.

3adanue 5 (svicokuil yposeHv)

5.1. Pa3zpaboraiiTe mporpamMmmy Ha si3bike LISP, koTopast HaxouT Ha 3aJTaHHOM WHTEpBaJIe KOPEHb
HEJIMHEHHOT0 YpaBHEHHsI METOJIOM IPOCTOM UTEpaIUH.

5.2. Pa3paboraiiTe aHaIOTHYHYIO TIPOrpaMMy Ha si3bike Python.

5.3. CreHepupyiiTe aHAIOTUYHBIE TPOTPaMMBbI ¢ TOMOIIIBI0 Helipocereit GigaChat u Deepseek.
5.4. CpaBHUTE IOTyYEHHBIA KaXKIBIM U3 CIIOCOOOB MPOTrpaMMHBIN KO/ IO KPUTEPHSIM:
NPaBUIBHOCTb, Y000YUTAEMOCTh, IPUCIIOCOOIEHHOCTh K JopadoTKe.

JlabopatopHas pabota Ne6. AcconmaruBHbie ciucku B sizbike LISP. CrioBapu B si3b1ke Python.
OYHKIUHT TS aCCOIMATUBHOTO morcka. Hash — tabmuiie! B si3pike LISP.

3ananue 1(OporoBbIif ypoBEeHb)

1.1. CpencrBamu s3bika LISP co3naiiTe acconmatuBHbIN CIUCOK, COJEPIKAIINN HE MEHEE CEMHU
nap «KJIH04-3HAUYCHUE).

1.2.  To e 3agaHue BBIOJHHUTE CPEACTBAMH s3bika Python (B maHHOM ciydae H0DKEH OBITH



CO3/1aH CJIOBApPB).

3amanne 2(OpOTOBBI YPOBEHBD)

2.1. CpencrBamu si3bika LISP 3amporpaMMupyiiTe Mouck 1o acCOUaTUBHOMY CITHCKY.

2.2. CpencrBamu s3bika Python samporpaMmupyiite OMCK 110 CIIOBapIO.

3ananue 3(OpOroBbId ypOBEHbD)

3.1. CpencrBamu s3bika LISP 3anporpammvupyiite mouck mo Hash-rabmuie.

3.2. ConocraBbte 3¢ eKTHBHOCTH Moucka o Hash-rabnuiie u ciosapio.

3amanue 4(CpeHU YPOBEHB)

4.1. CnpoekTtupyite u peanusyite cpeacrtBamu sizbika LISP Hash-taGmumy mns xpanenus u
00paboTKH Pa3HOTUITHBIX JIAHHBIX.

4.2. CupoeKTUpyiTe U peau3yiTe cpeacTBaMu si3bika Python ciioBapb ist TO# ke 1eru.
3aoanue 5 (8vicoxuii ypoeetn)

5.1. Pa3paboraiite mporpammy Ha si3bike LISP, koTopast BEIONHSET co31aHue, OOHOBIICHUE U
BBIOOPKY JTAaHHBIX 10 OMpPEIeICHHOMY KpuTeputo st Hash-tabuipl.

5.2. Pa3paboraiiTe aHAIOTUYHYIO IPOrpaMMy JUIs ClioBaps Ha si3bike Python.

5.3. CrenepupyiiTe aHaJOrHYHbIEC TIPOrPAMMBI ¢ TOMOIILI0 Helipocetei GigaChat u Deepseek.
5.4. CpaBHHTE MOTYYEHHBIN KXIBIM U3 CIIOCOOOB MPOTPAMMHBINA KO/ IO KPUTEPHSIM:
MPAaBUIBHOCTb, Y1000UMTaEMOCTb, IPUCTIOCOOIEHHOCTD K JOopaboTKe.

JlabopatopHas padota Ne7. dynkironaisl B si3bikax LISP u Python. Buasr oroOpaskarommx
¢ynkunonanoB. CoBMECTHOE IPUMEHEHNE (PYHKIIMOHATIOB U AHOHUMHBIX (DYHKIHI.

3ananue 1(1oporoBuIi ypOBEHbD)

1.1. C nomompio oToOpaxaromero (¢GyHKIHOHANA 3alpoOrpaMMUPYHTE IO3JIEMEHTHOE
NEPEMHOXKEHHE JIBYX YHCIIOBBIX OJJHOYPOBHEBBIX CIUCKOB OJIMHAKOBOM JIJIMHBI.

1.2.  To e 3agaHue BBITOJHUTE CPEACTBAMU s3bIKa Python.

1.3. ComocraBpTe pe3yabTaT C pe3yJlbTaTOM  TIORJIEMEHTHOTO  YMHOXEHHS JABYX
numpy-maccusoB B Python.

3ananue 2(oporoBblid ypOBEHb)

2.1. BeinmonHuTe BBIOOPKY M3 CIIHUCKA, COAEPIKAIIETO PA3HOTHITHBIE 3JIEMEHTBI, C TOMOIIBIO
oToOpakaroniero GyHKIIMOHAIa 1 aHOHUMHOU (DYHKITHH.

2.2. To e 3a7aHKe BBIMOIHHUTE CPEICTBAMH si3bika Python.

3ananue32(noporoBslii ypOBEHb)

3.1. C nomo1kto oToOpakaromiero GyHKIHOHAIa U aHOHUMHOHN (QYHKIIUH 3alIporpaMMHUpyHTe
cpenctBamu si3bika LISP mocTpoenune muHeitHONW KOMOWHAIIMHA HECKOJIBKUX CITUCKOB,
COJIpKAIMX YUCIOBBIE HJIEMEHTHI.

3.2. To e 3a1aHKe BBIOJIHHUTE CPEJCTBAMH s3bika Python.

3ananue 4(cpeaHUN ypOBEHb)

4.1. C momompto oToOpakaromiero GyHKIMOHAIa 1 aHOHUMHOHN (QYHKITUH 3aIIpOrpaMMHPYHTE
cpenctBamu s3bika LISP Be1OOpKy amemenToB 13 Hash-tabmuirs! mo ci0XKHOMY KPHTEPHIO.
4.2. To ke 3aaHne BBIMIOJIHUTE CPEICTBAMU si3bika Python (mss cioBaps).

3ananue 5 (BBICOKMI YPOBEHbB)

5.1. Pa3paboraiite mporpammy Ha si3bike LISP, koTopast, ucnoms3ys oToOpakarormuii
(GYHKIMOHAT U aHOHUMHYIO ()YHKIIMIO BBITOJIHSAET IPOBEPKY COOTBETCTBUS HECKOIBKUX
CJIOKHBIX CITUCKOB HA0OPY JIOTUYECKUX KPUTEPUEB.

5.2. PazpaboraiiTe aHaIOTHUHYIO IPOrpaMMy JUis Ha si3bike Python.

5.3. CreHepupyiiTe aHaIOTHYHBIC TIPOrPAMMBI € TOMOIILI0 HelipoceTeir GigaChat u Deepseek.
5.4. CpaBHMTE MOITYYEHHBIN KaX/IBIM U3 CIIOCOOOB MPOrPAMMHBIN KO [0 KPUTEPHUSIM:
MPaBUIBLHOCTH, YI000UHTAEMOCTh, MPUCITOCOOIEHHOCTh K JOPaOOTKE.

JlaGopaTtopnas padota Ne8. CuHTe3 PyHKIIMOHAITBHONW U 00bEKTHO-OPUEHTUPOBAHHON TTapaJuTM
nporpammupoBanus. uanext AUtoLISP mis cuctemsr komnbrotepHoit rpaduxu NanoCAD.
3amanne 1(oporoBeIi ypOBEHB)

1.1.  Cozpaiite cpeactBamu s3bika mporpammupoBanusi LISP  crpykrypy, conepxarryro
HECKOJIbKO Pa3HOTHUITHBIX MOJIEH.



1.2.  PaspaboraiiTe nporpaMmmy Jijisl T€HEPALUU, PEJAKTUPOBAHUS CTPYKTYP CPEACTBAMH SI3bIKA
LISP.

3ananue 2(OpOroBbId YpOBEHbD)

2.1. CpenctBamu si3eika LISP co3naiiTe kimacc, coaepskamuii KOHCTPYKTOP, JECTPYKTOP, METOIBI
no0aBIIeHUs, yIAICHUS, pEIaKTUPOBAHUS 3aIIHCH.

2.2. To e 3agaHKe BBITOJHUTE CPEACTBAMU s3biKa Python.

2.3. ChopmynupyiiTe IPUHIUITHATBHBIC PA3INYHsI B peaTH3alii 00bEKTHON NTapaIurMbl B
s3bikax LISP u Python.

3ananue 3(OpOroBbId ypOBEHbD)

3.1. CpencrBamu si3bika VisualLISP HamumuTe mporpamMmy Jist aBTOMATH3aI[UH TOCTPOCHUS
HecnoxkHoro yeprexa B cpeae NanoCAD.

3.2. C nomorisio 00beKkTHBIX cBOMCTB VisUalLISP momyuunre cBemeHus o miomanan GUrypsi,
noctpoerHoii B cpene NanoCAD.

3ananue 4(CpeHU YPOBEHB)

4.1. CpencrBamu s3bika LISP B panee co3maHHOM Kilacce CO3/1aiiTe METOI, PeaTu3 YOIl TOMCK
JAHHBIX 110 CJII0)KHOMY Ha0Opy KpUTEPUEB.

4.2. To ke 3ajaHue BBINOJIHUTE CPEIICTBaMU si3bika Python.

3ananue 5 (BBICOKUN YPOBEHD)

5.1 Pazpaboraiite mporpammy Ha sizbike LISP, kotopas peanusyer MHOXeCTBEHHOE
HacJIe/IOBaHHE.

5.2. PazpaboraiiTe aHAIOTHYHYIO TIPOrpamMMy T Ha si3bike Python.

5.3. CreHepupyiiTe aHaJIOTHYHBIC IIPOrPAMMBI ¢ TOMOIII0 HelpoceTeir GigaChat u Deepseek.
5.4. CpaBHHUTE OTYYEHHBIA KaXKIBIM U3 CIOCOOOB MPOTrPAMMHBII KOJT IO KPUTEPUSIM:
NPaBUIBHOCTb, YI000YHTAEMOCTh, IPUCIIOCOOIEHHOCTh K JopaboTKe.

[Tpunoxenue 2. OueHOYHBIE CPEJICTBA ISl IPOBEJCHUS POMEKYTOUHON aTTeCTalluu
a) I[Tnanupyemble pe3yabTaTbl 00y4eHUs H OLICHOUHBIE CPEACTBA JJIsl IPOBEJCHUS PO

K Nupukarop
on
JOCTH>KECHUS OueHouHbIE CpeCTBA
WHIUKATOpa
KOMIICTCHIIN

ITK-5: Cnoco0HOCTH K CbOpMaJ'II/ISaI_[I/II/I " AJIrTOPpUTMHU3AlUA ITOCTABJICHHBIX 3a/la4, K HAlTMCAHUIO
MMpOrpaMMHOI0o KoJia ¢ UHCIIOJIb30BAHHUEM A3BIKOB IIPOrpaMMHUPOBAHUA, OIIPCACIICHUS U
MaHUITYJIMPOBAHWA JaHHBIMU U O(bOpMJ'IeHI/IIO MMporpaMMHOI'0O KoJZia B COOTBETCTBUU
YCTAaHOBJICHHBIMHA Tpe6OBaHI/IHMI/I

[TK-5.1 OuenuBaet kauectBo | Ilepeuenv meopemuueckux 60npocos

MaTeMaTHYeCKON
1. Tlonstne 006 uWMIIEPaTUBHOM U JEKJIapaTUBHOM

MIPOrPaMMUPOBAHHH.

[Iporpamma, kak cyneprno3uus GyHKIUH.

A - BolpaxeHus. CBOOOAHBIE U  CBSI3aHHbBIC

MIepeMCHHBIE

ITonsATHE O pENYKLUU U PENEKCE.

ANIUIMKaTUBHBIN 1 HOPMAJIbHBIN MOPSAIOK PETYKIIHH.

DHepruyHbIe U JICHUBHIE BHIYUCICHUS.

enouncnennbie ganueie B Common LISP wu

oTpesieNIeHHbIC I HUX ONEPAaIlUU.

8. BemecrBennrle pgagaeie B Common LISP wu
oTpesieNIeHHBIC Il HUX ONEPAIIUU.

9. Kommuekcusie pgagele B Common LISP wu
oTpeieNIeHHBIC IS HUX ONEPAIIUU.

10. Jlormueckue nanapie Common LISP u onpenenennsie

MOJIEJIH IIpU
dhopmanmzanuu 3a1adu
MpeAMETHOM 00IacTH

wn

~No ok




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIICTCHIINU

O1ieHOYHBIE CPENCTBA

JUISL HUX ONEPaLtu.

11. Toueunsle mnapbl. IlocTpoeHne TOUe€YHOW MapBbI.
Onepanuu ¢ TOYEYHBIMU MTAPAMH.

12. Coucku 1 arombl. OCHOBHEBIC TTOHSITHS.

13. ®ynkoun QUOTE u EVAL

14. OcHoBHble (yHKIUH A7 PabOTHI CO CIUCKAMH.
(CAR, CDR u ux cymnepmo3uiuu, nth

15. @ynknuu SETQ u SETF 8 Common LISP.

16. OnpeneneHue  MOJIB30BATENbCKOH  (QYHKIMH B
Common LISP. Buner mepenaBaembix B (YHKIHIO
apaMeTpoB.

17. Bo3Bpamienie 3Ha4eHUW U3  TOJIb30BATEIIbCKON
¢bynakuun 8 Common LISP.

3aoanus na pewenue 3a0au uz npogpeccuoHarbHoU

obnacmu, KOMRIEKCHble 3Ad0aHUS

3ananue 1.

1.1.TTocTpoiiTe MHOTORJIEMEHTHBINA CIUCOK, PEKYPCUBHO
MPUMEHSIS QYHKIIHIO IIOCTPOSHUS TOYCUHBIX T1ap.

1.2.BoigenuTe rojioBy CIUCKA.

1.3.BeiienuTe rojioBy XBOCTa CITUCKA.

3ananue 2.

2.1. PazpabotaiiTe pyHKIUIO 17151 BHIYUCIEHUS
KOJINYeCTBa MEPECTaHOBOK, COYETAaHUH U pa3MelIeHni
0e3 noBTopeHuil. PazpaboTaiite aHanOrMUHYyIO QYHKIHIO
¢ nomo1upto M-cuctem. ConocTtaBbTe pe3ysbTaThl.

2.2. Pa3paboTaiite QyHKIIUIO ISl HAXOXKACHUS
KOJINYECTBA MIEPECTAHOBOK, COYETAHUI U U Pa3MEIICHUH C
noBTOpeHUsIMU. PazpaboTaiiTe anamornunyio GyHKIHIO ¢
nomouisio MN-cucrem. ConocraBbTe pe3yabTaThl.

[1K-5.2

O1eHBAET Ka4eCTBO
pa3pabOTaHHBIX
QITOPUTMOB JIJIS
MOCJIETYIOLIETO
KOJUPOBaHUs

Hepequb meopemu4yecKkux 6onpocoe

1. Maccussl B Common LISP. Co3ganne maccusa.

2. O®ynkuuu a8 padboTsl ¢ MmaccuBamu B Common LISP.

3. Ocobennoctu paboOThl C AMHAMUYECKUMU MacCUBAMHU
B Common LISP.

4. Coznanue r100anbHBIX mepeMeHHbIx B Common

LISP.

Cospanue koucrtant B Common LISP.

Cosznanue TOKaIbHBIX ITepeMeHHbIXx B Common LISP.

LET- u LET*- oOmactH, MX BIOKEHHOCTb.

VYupasnenue xomoM Beruucienuit 8 Common LISP.

Oynkmust COND..

9. VYmpamnenue xomom Bbrumciennit 8 Common LISP.
Oyukuuu IF, WHEN, UNLESS.

10. Huxaer B Common LISP.

NG




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIICTCHIINU

O1ieHOYHBIE CPENCTBA

11.
12.
13.

AccolMaTUBHBIE CIUCKH U UX UCIIOJIb30BAHHUE.
Oynknuonansl B Common LISP.

Hcnonb30BaHne aHOHUMHBIX (QYHKIUH mpu pabote ¢
(yHKIIMOHATIAMH.

Pexypcus. Buasl pexkypcuu

Crpykrypst B Common LISP.

Oynkuu 11t 3P PEeKTUBHOM pabOTHI CO CTPYKTYypaMu
B Common LISP.

3adanus na pewenue 3a0ay u3 nPogheccuoHaIbHOU

obnacmu, KOMNIEKCHble 3d0AHUS

14.
15.
16.

3aganue 1.

1.1. Co3paiite CTpPYKTypy, COAEpXkAllyl0 Pa3HOTUIIHBIE
oJIsl.

1.2. CiMCoK CTPYKTYp CO3/JaHHOTO THUIIA.

1.3. Cozpaiite (YyHKIUU MaAHUIYISIUA SJIEMEHTaMU
CIIMCKa CTPYKTYp

1.4. Peanu3yiite G yHKIIMOHUPOBAHUE CUCTEMBI.

1.5. Pa3paboTaiite aHaIOTHYHYIO (PYHKIHUIO C TIOMOIIBIO
NN-cuctem. ConocTaBbTe pe3ysbTaThl.

3ananue 2.

2.1. CpenctBamu Common
HMH(}OPMaLIMOHHYIO CUCTEMY,
ucronbp3oBannu Hash-raoomir..
2.2. Peanusyiite B naHHOM cucteme (YHKLIUU BBOJA,
KOPPEKTUPOBKH, ylaJeHHs, TOUCKAa HHPOPMALIHH..

2.3. PazpabotaiiTe aHaJIOTrMYHYIO (DYHKIHIO C OMOIIbIO
NU-cucrem. ConocraBbTe pe3ybTaThl.

LISP  moctpoiite
OCHOBAHHYIO Ha

I1K-5.3

OneHuBaeT BHIOOP
MPOrPaMMHBIX CPEJCTB
TUISt
MPOrPaMMHUPOBAHUS U
MaHUTTYJTUPOBAHUS
JTaHHBIMU B
COOTBETCTBUH
YCTaHOBJICHHBIMU
TpeOOBaHUSIMU

1. Anonumssie pyakmuu B Common LISP.

2. Hcnonp3oBaHuWe aHOHMMHBIX (QYHKIUI npu pabote ¢
(yHKIIMOHATIaMH.

3. Kunaccer u 06bextsr B Common LISP.

4, Coszpmanne wmeTomoB. (OCOOEHHOCTM METOIOB B

Common LISP.

IToctmeronser B Common LISP.

WNukancymnsust B8 Common LISP.

7. EnuHWYHOE W MHOXECTBEHHOE HACIEIOBaHHE B

Common LISP.

[Momamopdmusm B Common LISP.

9. OcoGennoctn AUtOLISP. Cpena pa3paboTku B

NanoCAD.

Crennanbsible reomerpudeckue Gynxiuu B AutoLISP

Crnenuduka co3qaHusi ¥ UCMOJIB30BAHUS TII00aTbHBIX

nepeMeHHbIX B AUutoLISP

Crenuduka co3aHusl U UCTIOIB30BAHUS JIOKATBHBIX

nepemeHHbIX B AUtoLISP

Cnenuduka ¢pyHkiuii BBoga-Beisoaa B AUtoLISP

Oo6wbextHast mogens AutoLISP.

OOBEKTHBIE CBOMCTBA T€OMETPUUECKUX MPUMHUTHBOB

oo

©

10.
11.

12.
13.

14.
15.




Nupukarop

Kon
IIOCTHKEHUS OreHOYHBIE CPEJICTBA

WHJIUKaTopa
KOMIIETEHLINU

Nanocad u ux monxydeHue.
3aoanus na pewenue 3a0ay u3z npogpeccuoHarbHoU

obnacmu, KOMRIeKCHble 3d0aHUS

3ananue 1.

1.1. Co3paiite kjacc, coAepKalluil SBHO MPOMHCAHHbIC
KOHCTPYKTOp, HAECTPYKTOP, METOIBI IS  H3MEHEHHS
3HAYEHUM MOJICH.

1.2. Co3naiiTe He MEHEee JIBYX KJIACCOB-HACIIETHUKOB JIsl
JAHHOT'O KJlacca.

1.3. Tlonmb3ysach MHOXXECTBEHHBIM  HACJICIOBAHHEM,
CO3/1aliTe KJacc-HaCIeIHUK JIBYX HACIETHUKOB

1.4. Peanmu3yiiTe pyHKIMOHUPOBAHNE CUCTEMEI.

1.5. Pa3pabotaiiTe aHATOTHUYHYIO (QYHKIUIO C TOMOIIBIO
NU-cucrem. CornoctaBbTe pe3yabTaThl.

3agaHue 2.

2.1. CpencrBamu AUtOLISP moctpoiite B cpene
NanoCAD 3aMKHYTYIO JTUHHIO CIIOKHOU (POPMBI.

2.2. Tlomp3ysice oObekTHBIMH cpencTBamu AUtoLISP
orapenenuTe MIoaab MOCTPOSHHOU (pUrypsl.

2.3. Pa3paboraiiTe aHAJIOTUYHYIO (DYHKIIMIO C TIOMOIIBIO

NH-cucrem. ConocraBbTe pe3yIbTaThl.

0) IMopsiiok MpoBeIeHUsI MPOMEKYTOYHOM aTTeCTAIUH, IOKA3ATEINM U KPUTEPUHI
OLIEHUBAHMS:
[TpomexyTouHas aTTecTanus Mo AUCHUILTHHE «DyHKIIMOHABHBIE SI3BIKH IPOTPAMMHUPOBAHUS
BKJTIIOYAET TEOPETHUECKUE BOMIPOCHI, TO3BOJIAIOIINE OIIEHUTh YPOBEHb YCBOCHHMSI 00 YUAIOIIMMUCS
3HAHUH, U TIPAKTUYECKUE 3a/IaHUs, BBISBIISIONIUE CTEIICHb CHOPMHUPOBAHHOCTH YMEHHUN U
BIIaJICHUH, TpoBOUTCS B (hopme B hopMe dK3aMeHa.
DK3aMEeH 1O JMCIUIUINHE TPOBOJIUTCS 10 PE3yIbTaTaM OTYETHOCTH 32 BBHIIIOJHEHHBIC
CaMOCTOSTEIIbHBIE pa0OTHI C OIIPOCOM B YCTHO# (hopMe 110 3Taram BBITIOJIHEHUS B
Oecene-00CyKICHUH Ha JIEKITMOHHBIX 3aHATHUSX.

Kpurepun ouenku
— Ha OILICHKY «OTJIHUYHO» — ITOJIHO PACKPBITO COJICPIKaHUE MaTepualia; YETKO U IPABUIIBHO JIaHBI
OTIpEIEIIEHUs ¥ PACKPBITO COJIEP)KaHKe MaTepHalia; OTBET CAMOCTOSTEIbHBIN, TIPU OTBETE
UCTIOJIb30BaHbI 3HAHUS, TPHUOOPETEHHBIC paHee,
— Ha OIEHKY «XO0POII0» — PACKPBITO OCHOBHOE COJIep)KaHWe MaTepraia B 00béMe; B OCHOBHOM
NIPaBUJIBHO JIaHBI ONIPEICIICHUS, TOHATHS; MaTEPHall U3JI0KEH HEMOJIHO, MPH OTBETE JOMYIIICHBI
HETOYHOCTH, HapyIIIeHa MOCIIEA0BATEILHOCTD H3JI0KEHUS; TOMYIIEHBI HEOOIbIIINE HETOUHOCTH
NIPY BBIBOJIAX M UCIOJIb30BAHUU TEPMHUHOB; MPAKTHUECKUE HABBIKK HETBEP/IBIC;
— Ha OIICHKY «Y/I0BJIETBOPHUTEIbHO» — YCBOCHO OCHOBHOE COJICpP)KaHHE MaTepraa, HO U3JI0KEHO
(bparmMeHTapHO, HE BCET/1a MOCIIE0BATEIILHO; ONPEACICHUS U MIOHATHS JaHbI HE YETKO;
NPaKTUYCCKHE HABBIKU CIIA0bIC;
— Ha OIEHKY «HEeY/I0BJIEeTBOPUTEILHO0» — OCHOBHOE COJICp)KaHUe YIeOHOTO MaTepraia He
PaCKpBITO; HE JIaHbI OTBETHI Ha JIOTIOJIHUTEIILHBIC BOITPOCHI TIPSO IaBaTEIIsI




