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I. IlosicHUTEeNbHAS 3AIICKS

AKTyallbHOCTB: B HACTOAIIEE BPEMs MPOLIECC WH(OPMATU3ALMK TPOSBISIETCS BO BCEX
cepax uemoBeUeCKOil JeATENBLHOCTH. VICIIONb30BaHHWE COBPEMEHHBIX HH(POPMALHOHHBIX
TEXHOJIOTHH sABIAETCA HEOOXOJUMBIM YCIIOBHEM YCIICIIHOTO Pa3BUTHSA KaK OTHEIbHBIX
oTpaciei, Tak H rocygapcrsa B uenom. Co3naHue, BHEApEHME, OSKCIUTyaTalds, a Takke
COBEPLICHCTBOBaHME  HH(MOPMALMOHHBIX  TEXHOJOrHH  HeMbBICAHMO  0e3  ydacTus
KBaJTM(HIMPOBAHHBIX M YBJICYEHHBIX CIMICIHAINCTOR, B CBSI3M C ATHM BHeApeHHEe Kypca « OCHOBEI
nporpaMMupoBanus Ha sa3bike Python Ha mpumepe mporpaMMmupoBaHms OECHHIOTHOTO
JIETAaTEeJIbHOTO anmaparay B y4eOHBIH ITpOo1ecc akTyalbHo.

IIporpamma yuyebHoro xypca «OCHOBBI TpOrpaMMHpOBaHMs Ha s3bike Python Ha
OpUMEpPE NPOrpaMMHPOBaHMs OECHMJIOTHOTO JIETAaTEeNBLHOrO —armaparay) HalpasieHa Ha
IOJrOTOBKY TBOPYECKOH, TEXHMYECKH TI'PAaMOTHON, TapMOHMYHO pa3BUTOH JIMYHOCTH,
obnagarolnell JIOTHYECKUM MBIIIJIEHHEM, CIIOCOOHOH aHalmu3MpoBaTh M peliaTh 3a7audl B
KoMaHze B o0jacTH HHPOPMALMOHHBIX M a9POTEXHOJOTHH, pelarh CUTyalHOHHbBIC KeicoBbIe
3aJlaHHs, OCHOBAHHBIE Ha MPYNIIOBBIX MTPOEKTAX.

3aHATHS 110 JaHHOMY KypCy pacCuuTaHbl Ha OOIIEHAYUHYIO TIOJATOTOBKY 00YYaroUHXC,
pasBUTHE MX MBILUIEHUS, JOTHKH, MaTeMaTHYeCKHX CIOCOOHOCTEMH, HMCCIeI0BaTENbCKIX
HaBBIKOB.

Yuebuplii  Kypc «OcCHOBBI mporpamMMupoBanus Ha s3blke Python ma mpmumepe
NPOrpaMMHPOBaHis OECIMIOTHOTO JICTATENBHOTO arnmapaTtay HarpasieH Ha H3ydeHHEe OCHOB
nporpaMMHupoBanus Ha si3bike Python i nporpamMMupoBaHie aBTOHOMHBIX KBaIPOKOIITEPOB.

B pamxax xypca «OcHOBBEI mnporpaMMHpOBaHHs Ha s3pike Python mna npumepe
IIPOrpaMMHUPOBaHMA  OECHMIIOTHOTO  JICTATENLHOTO — anmapara» — 00yd4arommecss  CMOTYT
MO3HAKOMHTBCA € (DM3MUECKHMH, TEeXHHYECKHMM W  MaTeMaTHYECKHMH  MOHSATHSIMH.
ITpnobpeTénuble 3HAHNS OYAYT MPUMEHUMBI B TBOPUYECKUX MTPOCKTAX.

YueOnpii  kypc «OCHOBBI TPOrpaMMHpOBaHHs Ha s3bike Python Ha mpumepe
MPOrpaMMUpPOBAHKA  OECHMIIOTHOrO  JIETATENLHOTO  armaparay — [peacTaBiseT  coboi
CaMOCTOATENBHBIH MOYJIb H COIEPKHT HEOOXOAUMBIE TEMBI H3 Kypca HHPOPMATHKE U (YH3HKH.

Hens nporpammsi: ocsoenue Hard- 1 Soft-xommereHuii odyuaromumucs B 001acTH
MPOTPAMMHPOBAHHUA M adPOTEXHOJIOTHIH Yepe3 MCIoNIb30BaHie Kelic-TeXHOIOTHI.
3agaym:

Obyuaiouque.



— u3yuuTh 0a3z0Bble MOHATHA: AICOPUTM, OJIOK-CXEMa, TEepPEeMEHHas, LHKJI, YCIOBHS,
BBIYHCTHMAs (DYHKIIMS,

- ¢(popMUPOBATH HABBIKH BBIMOJIHEHHS TEXHOJIOTHUECKOIT Henouk pa3paboTKH MporpamMm
cpeAcTBaMu si3bIka rporpamMuposanst Python;

— H3YYHTb OCHOBHBLIC KOHCTPYKIIMHM S3bIKa ITPOTpaMMHPOBaAHHSA Python, ITO3BOJIATIOIIHE
])El6OTaTI> C TIPOCTBIMH MW COCTaBHBIMH THIIaMM JaHHBIX (CTpOK’dMH, CITMCKaMi,

KOPTEXKaMH, CJIOBAPSMHU, MHOKECTBAMH);

— HAY4YUTh NPUMEHSITh HaBBIKM MPOrPaMMHUPOBAHMs Ha KOHKPETHOH yueOHOH cuTyalnu
(mporpaMMupoBaHue OeCHUIOTHEIX JIETATEILHBIX allapatoB Ha yueOHyI0 3a1auy);

—  pa3BUTh HABLIK IMJIOTHPOBAHMS OECHIJIOTHBIX jeraTenbHbIX amnmapatos (BIIJIA) ma
MpaKkTHKE;

— IIPHMBHUTbH HABBIKH IIPOEKTHOI EATEIbHOCTH.

Paszsusaioujue:

—  CHOcOOCTBOBATH PACIIMPEHUIO CIOBAPHOTO 3araca;

—  CIocOOCTBOBATL  PA3BUTHIO  MAMSITH,  BHUMAaHMs,  TEXHHYECKOTO  MBIIIJIEHNSI,
H300peTaTe/IbHOCTH;

— ¢crnocoOCTBOBATh PA3BUTHIO AITOPUTMHUYECKOTO MBILIICHHS;

- croco0cTBOBATH (POPMHUPOBAHHIO HHTEPECA K TEXHUYECKUM 3HAHISIM;

— crnocobcTBOBaTh (DOPMHUPOBAHUIO YMEHHS TIPAKTHUYECKOTO TPHMEHEHHs IMOJYUCHHBIX
3HAHMUI;

- copmMupoBaTE yMeHUE (OPMYIUPOBATH, APIYMEHTHPOBATL U OTCTAHBATEH CBOE MHEHHE;

- C(I)OPMHPOBEITB VMEHHE BLICTYNATH HY6ﬂIrl UHO C JOKJIamamMu, IMpe3eHTausIMi 11 T. TI.

Bocnumamenvnoie:

—  BOCHHTLIBAThH aKKYpPaTHOCTb M AHCLHHUILTHHUPOBAHHOCTD IIPH BBITTOJHEHUN PAOOTHI;

— crnocobcTBOBaTE  (POPMHPOBAHHMIO  IOJIOKHTEIHHOH — MOTHBAIWKM K TPYHOBOH
JIesITeIBbHOCTH;

— cnoco0cTBoBaTh (POPMHUPOBAHHMIO OMBITA COBMECTHOTO M MHIAMBHAYATILHOTO TBOPUECTBA
OpY BBITOTHEHHH KOMAHIHBIX 3a1aHHii;

— BOCMHUTHIBATH TPYIOIIOOHE, YBOKEHIE K TPYILY:

— (opMHPOBATH UYBCTBO KOJUICKTHBH3MA H B3aHMOIIOMOILLIM;

— BOCHHTBIBATH YYBCTBO NATPHOTH3MA, TPAKAAHCTBEHHOCTH, T'OPJOCTH 3a JOCTHIKCHHS

OTEYECTBEHHOM HayKH M TEXHHKH.



Hporuompyemme pesyiabTaThl I crnoco0bI HX MPOBEPKIIL

Jlnanocrnwie PE3YJIbTaAThI:

KPUTHYECKOE OTHOLIEHHE K HH(POPMALMT H H30UPATEebHOCTD €€ BOCIIPUATHS;
OCMBICJIEHHE MOTHBOB CBOMX JEHCTBUI IPU BLIMOIHEHUH 3a0aHuIl;

pasBuTHE JIFO0O3HATEILHOCTH, COO0PA3HTENIBHOCTH IMPH BBITOJHEHHH DPA3HOO0pPa3HLIX
3a7aHiii IpoOIEMHOr0 H 3BPHCTHYECKOT0 XapaKTepa;

pa3BUTHE  BHHMATEIbHOCTH,  HACTOMUYMBOCTH,  IENEyCTPEMIEHHOCTH,  YMEHHM
[IpeoI0JIeBaTh TPYAHOCTH;

pa3BUTHE  CaMOCTOATENLHOCTH  CY)KIEHHMH, HE3aBHCHMOCTH ¥ HECTaHAAPTHOCTH
MBIIUIEHHS

OCBOEHHE COLUMANBHBIX HOPM, IPABMI [TOBEACHUS, POJeil U (OpPM COLMAIBLHOM KU3HH B
rpyImnax 1 cooOIecTBax;

(GopmMupoBaHHE KOMMYHHKATHBHON KOMIETCHTHOCTH B OOUIEHHM H COTPYIHHUECTBE C

JPYTUMH 00YYaIOIIMHICS.

MeranpeameTHbie pe3yibTaThI:

Peaynsimusnvie viuesepcdaibible VyeOnble Qelcings:

yMEHHE IPHHUMATB U COXPAHSITh yUeOHYIO 3a1auy;

YMEHHE MJIAHUPOBATE OCNEN0BATENLHOCTD LIAT0B aJrOPUTMa JJIA JOCTHIKEHMS LIEIIH;
YMEHHE CTaBUTh Lelb (CO3Manne TBOPUECKo# paboThl), MIaHNPOBATh NOCTHIKEHHE DTOMH
eJTH;

YMEHHE OCYIIECTBIIATH HTOTOBBII 1 MOLIATOBBIH KOHTPOJIh [0 Pe3yIbTaTy;

CrocOOHOCTh afeKBaTHO BOCHPHHUMATE ONEHKY HACTABHHKA H JPYTHX 00yJaroUHXCs;
YMEHHE pa3sinyarh Cl10co0 U pe3ynbTar HeHCTBHs,

YMEHHE BHOCHTH KOPPEKTHBBI B JCHCTBHs B Cllydae PACXOJKIACHHS Pe3ybTara pelieHus
3a/1a4M Ha OCHOBE €€ OLEHKH 1 yuéTa XapakTepa CAeNanHbIX OINO0K;

YMEHHE B COTPYAHMYECTBE CTABUTHL HOBbIE Y4eOHLIE 3a1a4l;

CIIOCOOHOCTD MPOABIATH O3HABATENLHYIO HHHIIHATHBY B Y4eGHOM COTPYIHHUYECTBE;
YMEHHE OCBAUBATH CMOCOOBI PEIeHH HPOOIeM TBOPUYECKOr0 XapaKTepa B JKH3HEHHBIX

CHUTYalMsIX]



— yYMEHHE OLEHHBATL ITONy4alomuifcs TBOPYECKHH NPOAYKT M COOTHOCHTH €ro ¢
H3HAYAILHBIM 3aMBbICIOM, BLITOJIHATEL MO HEOOXOAMMOCTH KOPpeKIuH 100 MpoILyKTa,
100 3aMplcia.

Hosuasamensivie VHUGepCdlblble V‘IU(’?HZ)I@ oeticmaeust:

— yMEHHE OCYLIECTBJSITh TMOHCK MHPOPMALUH B WHIHBHIYaJbHBIX HHQOPMaIHOHHBIX
apxuBax oOyuatomierocs, MHQOPMALMOHHON cpejie 00pa30BATENBLHOTO  YUPEKIEHIL,
(enepalbHBIX XPAHIIHIIAX HH(POPMALHOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

—  yMEHHE HCIOJB30BaTh CPEACTBA HHPOPMAITMOHHBIX H KOMMYHHUKALHOHHBIX TEXHOJIOIUIT
JUIsL PELIeHHs] KOMMYHHKATHBHBIX, TO3HABATEJILHBIX ¥ TBOPUECKHX 3a/1au;

— yYMEHHE OPHEHTHPOBATHCS B pa3Ho0Opa3iH cr1ocoO0B pelleHus 3a1ay;

— yMEHHE OCYIIECTBIITH aHaIn3 OOBEKTOB C  BBIICICHHEM  CYLIECTBEHHLIX U
HECYIIECTBEHHBIX TPU3HAKOB;

- yMEHHe IPOBOJNHTEL CPaBHEHHE, KIACCH(MKAIHIO M0 3a1aHHbIM KPHTEPUSIM;

— yMEHHE CTPOHTDL JIOTHYECKHE pacCyKACHUsS B (OpME CBA3M IPOCTBIX CY:KAEHHil o0
00BLEKTE;

— yYMEHHE YCTaHABIHBATH AaHAIOTHH, TPUUHHHO-CIIEICTBEHHbIE CBA3H;

- yYMEHHE MOJEINPOBATE, MPEOdPa30BLIBATL 00HEKT U3 UYBCTBEHHOI (OPMBI B MOJEIb,
rJe  BBIACJCHBI  CYIIECTBCHHBIE — XapaKTEPHUCTHKH  o0bekTa  (MpOCTPaHCTBEHHO-
rpaduecKas 1l 3HAKOBO-CHMBOIHYECKas! );

— yMEHHE CHHTE3HPOBATh, COCTABILITHL 1EJI0C M3 YacTei, B TOM YHCIC CaMOCTOSTENbHO
JIOCTParBaTh C BOCIIOJIHEHHEM HEJOCTAIOIIIX KOMIIOHEHTOB.

Kovawynuxamuensie vrHusepcaibHble vyeonble 0elcimeus:

— YMCHHC apryMEHTHPOBATL CBOIO TOUKY 3PCHHS Ha BEI60p OCHOBaHU 1 KpuUTECpHEB NPH
BBIACJICHUH ITPU3HAKOB, CPABHCHHUHN M I‘\'.HElCCH(])HKaHHH O6T>€I\'TOB;

— YMEHHE BLICIIYIIHMBATL CO6€C€ILHHK'€[ 1 BECTH AHaAJIOT,

—  CHOCOOHOCTL [pHU3HABATbL BO3MOIJKHOCTb CYLICCTBOBaAHMA PA3JIMHUHBLIX TOYUCK 3PCHHIA I
IIpaBa KaxKJI0ro UMETh CBOTIO.

—  YMCHHUE IUJIaHUPOBaTh yLIG6H 0oe COTpYHAHHYECTBO C HaCTaBHHUKOM ©  JIPYIrUMH
O6}"I£IIOU_U'IMHC5TC OMPEUCHATDE LICITIH, (])yH KIIT YHaCTHHMKOB, Crioco0bl B3a]]h[OHGﬁCTBIIﬂ;

—  YMCHHEC OCYHICCTBJIATEL ITOCTAHOBKY BOTIPOCOB! HHMLHATHBHOC COTPYAHNYCCTBO B ITOMCKE

i cOope nHpopManum;



= YMCEHHE pa3peuiaTb KOHQIHKTBL BbISBICHHE, MACHTH(UKALMS TMPOOEMbI, TOHCK H
OLIeHKA allbTePHATUBHBIX CIIOCOO0B paspelneHist KOH(IHKTA, TPUHATHE PELIEHHs H ero
peanusanms;

=~ YMEHHE ¢ JIOCTATOYHOH ITOTHOTOH M TOUHOCTBIO BLIPAKATh CBOM MBICIH B COOTBETCTBHH
C 3alayaMH M YCIOBHSIMHM KOMMYHHKAaIHN;

— BJaJeHHe MOHOJOTHYECKON 1 JHAIOTHYECKOI (1)OpMEU\'IH pcUIl.

IIpeamerHbie pe3yabTAThI
B pesynbTare ocBOeHHs IPOrpamMmMbl 00yUaIOIIHeCs JOIKHEI
3UAND:
— OCHOBHBIE AITOPUTMHYECCKIE KOHCTPYKIIUH;
— TPHHLHUIIBI [TOCTPOEHHS OJI0K-CXEM;
= TNPHHIHILI CTPYKTYPHOIO IIPOTPaMMHUPOBAHITSt Ha s3bIke Python;
— uto Ttakoe BIIJIA 1 ux npennazHavenue.
yyMenis:
— COCTaBJIATH aJITOPUTMBI JUIsl PELICHUS TIPUKITAHBIX 3a1a4;
— PCAJM30BBIBATH aNTOPUTMBI HA KOMIILIOTEPE B BHJE TIPOTPAMM, HAIMCAHHBLIX HA SI3BIKE
Python;
— npuMenats 6ubnmorexy Tkinter;
— OTIaKHBATL M TECTHPOBATH IIPOrPaMMbI, HATTHCAHHBIC Ha g3bike Python;
— HacrpauBarh bITJTA;

— IIPENCTaBIIATH CBOH MPOEKT.

slLadenn:
= OCHOBHO¥ TEPMHMHOJIOTHEHN B 00JIaCTH AIrOPUTMH3ALNH U IIPOrpaMMHUPOBAHHST;
~ OCHOBHBIMH HaBBIKAMM IIPOrPaMMUPOBaHIs Ha s3bike Python;

— 3HaAHHUIAMH I10 yCTpOﬁCTBy 1 OPUMCHEHHIO OCCIIIOTHHMKOB.

(DO[)MI)l NOABCHECHIIA HTOMOB Peaiu3auiii JOMoJHHTEebLHOI IporpamMmbl
HOILBGILEHHG HTOTOB peajiM3yeTCd B paMKax CIeAYIOLINX MG])OHpI'ISITI'Il?I TECTHPOBAHHE TI0
HNPOrpaMMHPOBAHHMIO Ha A3BIKE PythOll, 3allHTa Pe3yJILTATOB BLITOJHEHHUS Keiica No 4:

I'PYIIIOBBIE COPEBHOBAHMY.



@opMBI AEMOHCTPAHITH Pe3yibTATOB 00y YeH s

[Ipencrasnenne pesyibTaToB 00pa3oBaTebHOL JEATENLHOCTH IPOHAET B (opMe MyOIHUYHOI

Ope3CHTaAlNH pemeﬁuﬁ KEHCOB KOMaHJaMH H HOCJICAYIOINX OTBETOB BBICTYHAIOWIMX Ha

BOIIPOCEI HACTaBHHUKA 1 APYIHX KOMaH/I.

(bOpMLl AHATHOCTHICH PE3yJabTaToB ()6)"]0]”'15[

becena, Tectupopanue, orpoc.

I1. Yuebuo-remaridecKuii rnjaad

No
1n/n

Hazsanue pasaena, TeMbLI

Konmueerno yacon

Beero

Teopus

Hpaxruka

Popmbi
aTTecTamm/
KOHTPOJIsI

Beenenne B 00pa3oBaTeNbLHYI0
IpPOrpamMmy, TeXHHKA 6e30MacHOCTH

TCCTH[)OBZHIHC

OcuosbI s3bika Python. Ipumepst na
szpike Python ¢ paz6opom
KOHCTPYKIHIT: HUKJIbL, yCIOBHSI,
BETBJICHHSI, MACCHBBI, THITHI JIAHHLIX

Tectuposanue

(0%)

Keiic 1. «¥Yragaii dnciion

HdemoucTpanmus
pemreHuil Keiics

(US)
—_

Beenenne B MCKYCCTBEHHBIN HHTEIIIEKT.
IIpnmepst na s3w1ke Python ¢
HCKYCCTBEHHBIM HHTEJIJIEKTOM 110
YTaIBLIBAHUIO YHCEIL, METO/ IHXOTOMEH.
YnpaBieHie HCKYCCTBEHHBIM
HUHTEJIJIEKTOM

[§S)

N

(US)
o

IogroToBka K myGIunyHOMY BLICTYTIEHHIO
JUISl 3alIUTBI PE3YJILTaTOB. JleMoHcTpatus
oTuéTa B IPYMIIE U 3aLIHTA PE3yJIbTATOB
paboTsl

o

Keiic 2. «Cnacu octpos»

10

HemonceTpaumnst
peuicHini Keiica

4.1

PaGota na a3b1ke Python co ciosapsmu u
CIHCKAMHU, MHOJKECTBEHHOE
NpHUCBanBaHue, 100aBIeHHE TCMEHTOB B
CIIMCOK H HX YAaJICHHE

o

o

[ImanupoBanue nu3aiiHa 1 MEXaHUKH
urpel. Co3Janue TIaBHOTO MEHIO HIPEL,
IoJcuéTa OUKOB

(S

Busyanusaius nporpaMmol B BHIe OJI0K-
CXEMBI

o

[N




4.4 | TectipoBaHye HAMHCAHHONH IPOrpaMMBbI i 2 1 1
nopabotka. [lonroroska k mybnuganomy
BBICTYIUIEHUIO JIJIST 3ALIUTEHI PE3YJILTATOB.
JleMoHCTpalst pe3ynbpTaroB paboThl
5. |Keiic 3. «Kanpxyasitop» 10 2 8 Hemoncrpauus
penieHIil Keiica
5.1 |TlocTanoBka rpobyiemMbl, reHepaius myTei g 1 1
peLIeH s
5.2 |Co3nanme rnpocTeiinero KanbKymsTopa ¢ 4 - 4
romotero 6udmuorexku Tkinter
5.3 | TecTtupoBanue HAMMCAHHON TIPOTPAMMBI H 2 - 2
JnlopadoTrka
5.4 |TTogroroBka K myOIMYHOMY BBICTYIIICHIIO 2 1 1
JUISl 3aL0UTHI pe3yabTaToB. JemoncTpars
Pe3yabTaToB PadoOThI
6. |Keiic 4. IIporpammiposanie 35 11 24 JemMoHCTpALIA
ABTOHOMIBIX KBAAPOKONTEPOB peureHuii Keiica
0.1 | Texnuka Ge3onacHoCTH pH MONETAX. 2 1 1
[IpoBeneHne MONETOB B PYYHOM peKUME
6.2 |IIporpammupoBanne B3IETa U TOCAIKH 4 1 3
O€CIUIIOTHOTO JIETATEIBHOTO arrapara
0.3 | Beimonnenue KOMaHI «pazBopoTy, 6 2 4
«HU3MEHEHHE BBICOTBD), KM3MEHEHHE
TIO3UIHH
6.4 | Beinmonnenue rpymnmoBoro mnojiéra 2 0 2
BPYUYHYIO
6.5 |BeimonHeHue no3uiHoHHPOBAHUS 110 8 2 6
METKaM
6.6 |IIporpamMmupoBanne rpynnoBoro mnonéra 7 3 4
6.7 |TIporpammupoBanne poeBoro 6 1 5
B3aUMOICHCTBHA
Hroro:| 68 22 46
III. Copeprranie yuefHO-TEeMATHIECKOr0 ILIAHA
Ne Templ 3aHsTHIT Copaepsanue 3aHsITHI
1. | Beoanoe 3ansitue. Beegenue B | Teopus: Beenenue B 06pazopaTennnyio
IpeaMeT, TeXHHKA nporpammy. O3HaKOMJIEHHE 00YJalOLHXCS ¢
oesonacuocti (1 ) MporpaMmoi, npuémamu 1 GopMamu padboThl.
Bozupiit mHcTpyKTax 1o Th.
2. | OcuHoBbl SI3LIKA Python. | Teopusi: ncropust si3eika Python, cepa

IIpimepnr Ha si3bike Python ¢
pazdopon KOHCTPYKIii:
UHIKJDLI, YCJI0BISI, BETBJIEHISI,
MACCHBBI, THIIBI JaHHBIX (4 u)

ITPUMCHCHUS A3BIKA, PA3JIHYKNE B BEPCHSIX,
ocoOennocTn cunrtakcuca. OOnsaBICHIE 1
HCITOJIL30BAHUE NepeMennbX B Python.
Hcnosip3oBanne CTpoK, MACCHBOB, KOpTEKeil 1




ciosapeil B Python. Mernons3oBanue yenosuit,
LMKJIOB 1 BeTBAeHUIT B Python.

HpakTika: 3amyck naTeprperatopa. Pasmuums
HHTEPIIpeTaTopa 1 KoMnuisTopa. Hamicanue
MPOCTEHIIMX AEMOHCTPALMOHHBIX TPOTPAMM.
MUHH-TpOrpaMMBl BHYTPH TTPOTPAMMAbI.
Bripaxenus B Be13oBax (yHxumii. Mmena
IEPEMEHHBIX. YIIPAKHEHUS 10 HATTUCAHUIO
IIPOTPaMM C HCII0JIb30BAHHEM MTEPEMEHHBIX,
YCIIOBUI 1 LMKJIOB. ['eHepanus ciyqailiHbIX YHcell.
['pynnuposka nukiioB B 6noku. Oneparnu
CpaBHEHHSI.

3 Keiie «¥Yrapaiil uncio»

3.1 | Benenne B HCKyCCTBeHHBIH | Teopusi: alrOpHTMBI TOMCKA YHCIIA B MACCHBE.
uHTEIEKT. [IpuMepsl Ha sa3bike | BapwauTs! coptupoBox. [Tonek quxoToMHeit.
Python ¢  mckycerBennbM | PaboTa ¢ mepeMeHHBIME, pa0oTa ¢ (YHKLIHAMH.
HHTE/UIEKTOM 10 yraasBanuto | [lpaxrnka: ynpakHeHNs M0 MOKCKY YHCEN B
YHCeN,  METOX  JMNXOTOMHMH. | MacCHBE. YTPaKHECHUS HA COPTHPOBKY YHCEL.
VYmpaBneHne — HCKYCCTBEHHBIM | ANTOPHTMEI IoMcKa uncna. Meeaenosanue
nHTeIIIeKTOM (6 1) CKOPOCTH PabOTHI alNrOPHTMOB.

3.2 | Iloxrorosxa x myOmuaHOMY Teopust: coznanne ynoOHO 1 HOHATHOTM
BBLICTYIIJICHUIO AJIsl 3aUIHThI [pe3eHTALNH.
pe3ynbTaToB. JemoncTpanms [IpakTiKa: MOArOTOBKA MPE3CHTALMH IS 3ALHTEI.
oTuéTa B IpyIIIE U 3alInuTa IloaroToBka peus [uist 3alHTHI.

PE3yJILTaTOB paboTH (2 u)
- Keiic «Cnacu octpos»

4.1 | Padota Ha s3p1xe Python co Teopusi: 3HAKOMCTBO € KeHCOM, MPEACTABICHHUE
CJIOBAPSIMU U CITMCKAMH, OCTaBIEHHOH TPOOIEMBI.

MHOJKECTBEHHOE npucBansanne, | JocTyr k anemenTtam 1o uxaekcam. [onydenne
J00aBJIEHUE 3JIEMEHTOB B ciona u3 ciosapst. OTobpaxkenne HrpoBoro moJs
CITMCOK M HX yhasieHue (4 ) urpoka. [Tomayuenne npearnonokennii nrpoxa.
[IpoBepKa JOIYCTHMOCTH MPEATIONI0KEHNIT HTpoKa.
MpaxTirka: MO2ropoii wWTypM. AHajH3 MPoOIeMEbl,
reHepanusa 1 o0CyKIeHNne METOIOB €& PelIeH M.
Cosnanue nporoTuna nporpaMmel. OTpadoTka
METOJIIK.
4.2 | Ilnannposanue nusaiina n Teopusi: nousaTHe «MEXaHHKA HIPBI»,
MexXaHuku urpsl. Cossanme OTpaHHYCHUS, TIpABUJIA.
FJIaBHOIO ME@HIO UTpb, roficuéra | Hpaxruka: ynpaxkuenus. [Iposepka Hamuumus
04KOB (2 u) OyKkBbI B cekpetHoMm ciose. [Tposepka — ne
rodeni nu urpok. O6padoTka OMMGOYHEIX
npenonozkennii. Iposepra — ne nmpourpai mu
WIPOK. 3aBepIIeHHe WK [Iepe3arpy3Ka Urpsl.
Co3zpanne riiaBHOTO MEHIO HIPBI, PEaln3aLus
[10JICUETA OYKOB.
4.3 | Busyamusauust mporpaMmel B Teopus: npoexTHpOBaHUE TTPOEKTA C IIOMOILLIO

Brae OJ0K-cXeMbI (2 1)

OJI0K-CXEM.

IIpaxruka: cozganue Giok-cxeM. BeTsnenmne B
Onok-cxemax. 3aKaHuuBaeM HIH HAYHHACM HIPY C
navana. Ciejtyiowas roneitka. OGpaTHas CBs3b ¢
HNIPOKOM.
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4.4 | TectupoBanie HarTHCAHHOM HpakTika: TecTHpOBaHHE CO3AHHOI HIPHI-
IPOrpaMmbl 1 JIopadoTKa [porpamMmbl, 10padoTKa U paciuiupeHie
(1 a) BO3MOIKHOCTEH.

4.5 | Ilonroroska K myOnu4HOMY [IpaxrHKa: NIOAr0TOBKA MPE3ECHTALIHN U PEUH IS
BBICTYTUIEHHWIO IJIS 3allHThI SAIThHI. H]]C?)GHTEIU,HH CO3£[€1HHOﬁ [porpaMmal.
pe3ynsTaToB. Jemoncrparnms
pe3ynbpTaToB paboTsl (1 9)

3 Keiic «Kanskyasitop»

5.1 | Opopmnenue npoextroil muen. | Teopus: 3HAKOMCTBO ¢ KeifcoM, IpesicTaBlIeHNE
DopMupoBaHHE IPOrpaMMBl | ITOCTaBJICHHOMN MPOOIIeMBI.
padot (1 u) IIpaxTiKa: MO3roBoil WITYpM. AHAIIH3 TTPOOIIEMEI,

refepaiys 1 00CyKIAEHHE METOJIOB €€ PeIIeHIsI.

5.2 | Ilporpamma JULST paborer | [IpaxTHra: Hanucanue MporpamMMbl Ui Oy IyLIETO
KaJIBKyJIsiTopa (2 1) KaJILKYJIATOPA.

5.3 | Cosmanne  BHemHero  Buaa | [lpaxruka: co3jaHue BHEIIHEro BUAA
KaJlbKyJsiTopa (2 4) KaJIBKYJSITOPA.

5.4 | TectupoBanue HanHCaAHHOM HpaxTika: TecTUpOBaHUE CO3AHHOIT ITPOrpaMMBL,
IIporpamMMel 1 10padoTKa JI0padoTKa U PACUIHPEHHE BO3MOKHOCTEH.

(29)

5.5 | [loaroroBka kK myOIuaHOMY IpakTiia: NOAroTOBKA MPE3eHTAIMH H PEUN I
BBICTYIIJICHHIO JIJISl 3alIMThI 3ALIUTHL
pe3ynbTaTon (2 )

5.6 | JlemoHCTpaIus pe3yinTaToB Hpawrnia: npeseHTanus co3MaHHON MpOTrpamMMBL.
paboTer (1 1)

6 Keiic «IIporpammiposaniie aBTOHOMHBIX KBAJPOKOITEPOB»

6.1 | Texnuxa GesomacHocTn mpu | Teopis: 3HAKOMCTBO ¢ KeilcoM, MpecTaBIeHue
nonérax. Ilposenenne mon€ToB | NOCTABICHHOL TPOGIEMBI, TIPABHIIA TEXHHKH
B PYYHOM pexume (2 1) OesonacHocTi. M3ydeHue KOHCTPYKLIMH

KBaJPOKOIITEPOB.
HpakTika: MONETH HA KBAZPOKOMTEPAX B PYUHOM
peIKIME.

6.2 | TIporpammuposanne B3néra 1 | Teopiist: OCHOBBI TPOrPAMMHPOBAHIS
LOCAKH OeCIUIOTHOrO | KBaAPOKONTEPOB HAa s3bIke Python.

JIETaTENLHOTO arrapatra (4 9) Hpakruka: TeCTHPOBAHKME HAITHCAHHOIO KOJA B
pekuMax B3NETA U MOCAIKH.

0.3 | BrimomHeHe xomarij Teopusa: TeopeTnyeckiie OCHOBBI BBITOIHEHWS
«pazBopoOT», «H3MEHEHHE pasBopOTAa, H3MEHEHHSI BHICOTEI M MTO3MLNH Ha
BBICOTBI», «U3MEHEHHE KBaJIpoKoITepax.
no3uuum» (6 1) IpaxTuka: TeCTHPOBaHHE NPOrPaMMHOTO KOJA B

peIKUMaX pa3zBoOpoTa, H3MEHCHHUS BEICOTHI 1
[O3ULIH.

6.4 | Boiionnenne rpymnmnoBoro IIparTHKa: BRINOJIHEHNE TPYIIIIOBOrO IT0IETA Ha
noJjiéra Bpyunyio (2 ) KBaIPOKONITEPE B PYTHOM PEKHME.

6.5 | Bemmonuenue Teopusi: ocHOBEI TO3UIIHOHKMpOBanKs indoor 1
MO3MLHOHHPOBAHMA 0 METKaM | outdoor KBaJIpoOKOTITepOs.

(8 ) [IpakTura: TecCTHpOBaHHE pPeKUMA
rnosutponnposanus 1o Aruco - Mmapkepam.

6.6 | [IporpammupoBanne Teopust: 0OCHOBBI MPYIIIIOBOTO MOJETA

rpyrmosoro nosnéra (7 u)

KBaZApOKONTEPoB. M3yueHue THITOB rpyiioBoro
IIOBENEHUS pOOOTOB.
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ilpakriKa: IporpaMMHPOBAHUE POsl
KBaJPOKONTEPOB [UIsl TPYIIIOBOTO MOJIETA.

6.7

[TporpammupoBanie
B3auMoeifcTus (6 u)

poeBoro

Teopiist: 0OCHOBBI ITPOTPAMMHUPOBAHHS POsI
KBaJ[POKOIITEPOB.

[Ipaxruxa: BeirojiHeHHE TPYIIIIOBOIO IIOJIETA B
ABTOMATHYCCKOM PEIKHME.
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1V. Cogepokaniie TeM nporpamMmbI
Keiic 1. «¥Yrapgaii ynciio»

HpH pemeHnn JanHoro Keiica O6)’LI'JIOIHH€C5I OCBaHUBaAIOT OCHOBDBI IIPOTrPaMMHUPOBAHIS Ha
S3BIKE Pyﬂ]OD HOCPEACTBOM CO3JlaHusd HIPLL, B KOTOpOﬁ [I0JIL30BATENL yraiabiBaeT UHMCIIO,

3aaHHO€ KOMTILIOTCPOM.

[IporpamMma  3aTpardBaeT  MHOIO  KIJIFOUEBBIX ~ MOMEHTOB  IPOrPaMMHPOBAHUSL:
KOHBEPTUPOBAHME THIIOB JIAHHBIX, 3aMiChb M uTeHne (QaiioB, HCHONBL30BAHUE aIrOpHTMA
JleNeHud OTpe3ka Ionojam, 00paboTKa ITOTYHEHHDBIX HaHHBIX U NPEICTABICHHE HX B BHIEC
rpa)uKoB.

Keiic 2. «Cnacu ocTpos»

Keiic mnossomser oOyuatommmest mopadorats Ha s3plke Python co ciopapsaMu o
CIIMCKAMH, U3Y4YHThb, Kak Je/laTh MHOYKECTBEHHOE IIpHCBAMBAHHUE, [OOABIECHHE 3JEMEHTOB B

CIIMCOK M WX yIaJeHHE, CO3/[aTh YHUKAJIBHBI An3aiiH OyLyInel Urpbl.

Keiic 3. «Kansryjgaarop»

HpH pemeHru TaHHOT'O Keica ydJamuecs Cco34ar0T IMEPBOE MPOCTOEC TPUIIOIKCHHE
KAJILKYJISTOP: BBINOJIHAIOT HMPOrpaMMHYIO HacTbhb Ha S3bIKE MPOrpaMMHpPOBaHMA Python U

co3zatoT nurepdeiic s moab3osaTess mpu nomotnn oudmiorexu Tkinter.
Keiic 4. [IporpammupoBaHie aBTOHOMHBIX KBaAPOKONTEPOB

Poepoe B3aumojeiicTBue poOOTOB SBJSCTCA AKTyalbHON 3ajadeil B COBpEMEHHOM
poGoTtoTexnuke. KBanpoKOnTepbl MOMKHO cunTarh Jeraouelf pobororexnuxoii. Illoy
KBaJ[POKOTITEPOB, BEITTOIHEHHE 3aJaHNs 00eBbIMI OECIUIOTHBIMH JIETATENLHBIMH arnaparaMi -

TakHe 3aJadu pPeiraroTcs ¢ TOMOIILIO MPHMEHCHITA aJITOPUTMOB POEBOI0 B3aUMOCHCTBHSI.

I[EH’IHBII\"I KelC MOCBALIEH CO3JaAHHIO [IOY KOIITCPOB H3 3x Orra BBIITOJIHATOUINX TIOJICT B
ABTOHOMHOM  PCIKHUME. O6}’LIaIOU_IHCC$[ Imojay4dar MmepBbIC  HABLIKHM  HPOrpaMMHPOBAHMA
TEXHUYECKOH CHCTEMBI Ha S3bIKE P)’ThOH. [ToznakomaTcs ¢ ATOpHTMaMI TTO3HIMOHNPOBAHHS
yCTpOIU'ICTB Ha YIHMLIE M B INOMCIICHHM, a TakKe Y3HalOT O MPUHIIMIIAax 13216OTI>I OIITHYECKOTO

pacro3HaBaHm 1L 00BEKTOB.
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Kagposbie venoBus peann3auii npoerpamMMbl
i ] i

Kommexrosanue O6p€l30BﬂTCHI:I*IOl“1 Opra"nm3aliii Tregarort4eCKumMu, pyKoBOISIILIUMH U

HHBIMH p'd6OTHH KaMH, COOTBETCTBYIOUIHNMHM — KBaJIH (1) HKAINOHHBIM  XapakTCpHUCTHKaM  T10

COOTBeTCTByIOHIef"I JOJIZKHOCTH.

TpeboBanus x KaIpoOBBIM pecypcam:

@  YKOMIUIEKTOBAHHOCTL  00pa3oBaTENbHOTO  YUPSIKACHHS  I[EJarOrHUYecKHMI,
PYKOBOJSILIMMH H HHBIMH PaOOTHHKAMII;

© ypPOBEHL KBAIM(HKALMH MeJarOTHYECKHX, PYKOBOMSAIIMX H HHBLIX PabOTHHKOB
00pPa30BaTEIBHOTO YUPEIKICHMUS:

® HEMPEPLIBHOCTH NPO(ECCHOHATBHOTO PA3BHUTHSI MIEJArOTMYECKUX U PYKOBOISIINX
paboTHUKOB  00pa30BATENILHOTO  YUPEKIACHHS, PEANU3YIOLIEr0  OCHOBHYIO
00pa30BaTENBLHYIO TPOrPaMMy.

KommnereHiim MEearornyecKoro paboTHuKa, peaTn3yIOLIEro OCHOBHYIO

00pa3oBaTeNbHYIO IPOTPaMMY:

obecnieunBaTh yCIOBHS T YCICIHON AEATEALHOCTH, TTO3UTHBHON MOTHRAIIHH, a
TaKyKe CaMOMOTHBHPOBAHUS 00yUarOLIHXCs;

OCYHIECTBIISITE CAMOCTOSATENBHDIN MOMCK M aHalIn3 HHQOPMAHHU C HOMOLILIO
COBPEMEHHBIX HH()OPMALHOHHO-ITOMCKOBLIX TEXHOIOIHIT;

OpraHM30BBIBATL M COMPOBOKAATL Y4eOHO-HCCIEI0BATENBCKYI0 U MPOEKTHYIO
JEATEILHOCTH 00YJaIOUMXCs, BBITOMHEHHE HMH HHIANBHAYAILHOTO TIPOEKTa;
HHTEPIPETHPOBATE PE3YIBLTATEI AOCTHIKEHIH 00yUarOIIuXCs;

HaBBLIK IPOrpaMMHPOBaHus Ha A3bike Python;

HCII0JIB30BaTL Onbdnmnortexy Tkinter;

HABBIK CO3aHUs KOMIBIOTEPHBIX HTP U MPHIOIKEHUII;

IIPOEKTHPOBaHHE HHTEpelica monbp3oBaTesneii;

MOMCK I HHTErpanus OMOIMOTEK MPOrPAMMHOIO KOJA € OTKPBITLIX HCTOUHHKOB
tuna GitHub B coGcTBenHbII TIpoeKT;

HaBBIK pa6OTBI B ClICHHAJIM3MPOBAHHOM 10 JJIsT CO3aHMsd Hpe?)eHTﬂLU/Iffll.
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V. MHTCPHHHI)HO-TCXHH‘ICCKIIC YCIIOBHS PEANM3AIHIT IPOTPaMMbI

Aﬂﬂﬁ])ﬂTH()e H TexHivyecKoe odecreuene:

Pabouee mecTo o0yuaromerocs:

HOYTOYK: HpPOM3BOAMTENLHOCTH Iporeccopa (ro tecry PassMark - CPU
BenchMarkhttp://www.cpubenchmark.net/): ne wmenee 2000 emunuu; oObeMm
onepaTuBHOM mamaTu: He menee 4 I'0; o6vem Hakonurens SSD/eMMC: ne menee
128 I'6 (uaAm  COOTBETCTBYIOLIMH 10  XapakTEpUCTHKAM  TIE€PCOHATBLHBIN
KOMITBIOTEP C MOHHTOPOM, KJIABHATYPOIl H KOJOHKAMI).

padouee MECTO MPeroIaBaTeis:

noytoyk: mpoueccop Intel Core 15-4590/AMD FX 8350 ananornunas win Gojee
HOBasg Mozens, rpapuueckuii npoueccop NVIDIA GeForce GTX 970, AMD
Radeon R9 290 amanormunas miam Ooliee HOBaA MOJENbL, 00BEM ONEPATHBHOMN
namATH: He MeHnee 4 [0, Bumeossixoqx HDMI 1.4, DisplayPort 1.2 umu Gonee
HOBask MOJelb (MAM COOTBETCTBYIOUIHI 1O XapakTepuCTHKaM TMepCOHATbHbIN
KOMIIBIOTEP ¢ MOHHTOPOM, KJIaBHATYPOH H KOJOHKAMH);

KOMIIBLIOTEPBI AOJIKHBI OBITH MOAKIIOUEHB! K erHoit cetnn Wi-Fi ¢ mocTynom B
HHTEPHET;

npe3eHTalMoHHOe 000pyoBaHHE (IIPOCKTOP C 3KPAHOM) C BO3MOIKHOCTBIO
MOJKIIIOUEHHS K KOMIIBIOTEPY — | KOMIIJIEKT;

(paMIYapT ¢ KOMIUIEKTOM JIMCTOB/MApKepHas JOCKA, COOTBETCTBYIOWIMI Habop
NHCBEMEHHBIX IPHHAIeKHOCTEH — 1 1T, ;

kBanpoxornrep DJI Ryze tello — e menee 3 wit.;

110JIe METOK;

Wi-Fi poytep.

IIporpammmuoe obecriedenie:

kommunstop Python 3.5;
BeO-Opaysep;
naket oducuroro [10;

TEKCTOBBINH peaKTop.
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Iepuon o0yuenist — cCeHTAOPb-Maii.

-

VII. Hpumepubiii kasengapubiif yuebubiii rpagux na 2019/2020 yuednniii roa

%)

KoanyecrBo yuedHbIX Hegeab — 34.

Koumnuectso yacon — 68.

Pesxnm MpoBeaeHst 3AHATHIT: 2 pasa B HEJCIIO.

Ne | Mecsn ®opma Koxa-Bo Tema 3ansiTHs Popma KOHTPOJI
3AHATISA 4acoB

n/n

1. |centsOpb JUTIP 1 Beenenue B TectupoBanue
00pazoBaTesbHYIO
IIporpaMMy, TEXHHKA
0e3ormacHoCTH

2. | ceHTsOpn JUTIP 4 Ocnossl si3piKka Python. Tectupopanue
[Tpumepn! Ha s3bIKE
Python ¢ paztopom
KOHCTPYKLHH: IIUKIIBI,
YCIIOBHsI, BETBJICHIS,
MaCCHUBBI, THITBI
JAHHBIX

3. | ceHTsaA0pB JU/ITP 2 Kertic 1. «Yranaii becena
YHCIIO)

4, JUTIP 2 Keiic 1. «Yramaii Becena

_ YHCIIO )
CEHTSIOPb

5. | okTsa0ps JU/TIP 2 Keiic 1. «Yranait Becena
HHCII0»

6. |oxTs0pn JUITP 2 Keiic 1. «Yranaif JlemoncTpanus peueHuit
UHCIION Keifca

7. | oKT0Db JI/TIP 2 Keiic 2. «Cnacu becena
OCTPOBY

8. OKTSIOPB JU/IIP 2 Keric 2. «Cracu becena

OCTPOB»
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9. HOSOPB JU/TIP 2 Keiic 2. «Crracu Becena
OCTPOBY»

10. | HOAODE JI/TIP 2 Keiic 2. «Cracn Becena
OCTPOB»

11. | nos1Opn JI/TIP ¥ Keiic 2. «Cnacu [emoncrpannst pemeHnit
OCTPOB» Keilca

12. | HOs1OpB JUTIP 2 Keiic 3. becena
«Kanbkymnstop»

13. | nexabpp JI/TIP . Keiic 3. Becena
«Kanpkynsarop»

14. | nexabpp JUTIP 2 Keiic 3. becema
«Kanbkymsrop»

15. | nexabpn JU/TIP 2 Keiic 3. Becena
«KanpKysTop»

16. | nexabpp JUIIP 2 Keiic 3. JemoHcTpanus perennii
«Kanpxymatop» Keiica

17. | smBapp JUTIP 2 Keiic 4. Becena
«ITporpammupoBatie
ABTOHOMHBIX
KBaJPOKOIITEPOBY

18. | sHBaps JUTIP i Ketic 4. Becena
«IIporpamMvupoBanie
ABTOHOMHBIX
KBa/{POKOIITEPOB»

19. | sHBapn JUIIP 2 Ketic 4. Becena
«ITporpamvuposanne
ABTOHOMHBIX
KBaJAPOKOTITEPOBY

20. | saaBapb JUITP 2 Keiic 4. becena
«IIporpammuposanne
aBTOHOMHBIX
KBaJPOKOIITEPOB»

21. | despainb JUTIP P Keiic 4. becena

«ITporpammupoBamie
ABTOHOMHBIX
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KBaJIPOKOIITEPOBY

o
o

(peBpaiip

JUTIP

o

Keiic 4.
«IIporpammupoBanne
ABTOHOMHBIX
KBaJ[POKOTITEPOB Y

Becena

o
(U8)

¢eBpann

JU/ITP

o

Keiic 4.
«[Iporpammuponanue
ABTOHOMHBIX
KBaJPOKOTITEPOB»

becena

(espain

JUTIP

o

Keiic 4.
«ITporpammupoBaniie
ABTOHOMHBIX
KBaIPOKOIITEPOB»

Becena

MapT

JUITP

o

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKONTEPOBY

becena

MapT

JUTIP

o

Keiic 4.
«lIporpammvupoBamnie
ABTOHOMHBIX
KBaJIPOKOITEPOB )

Becena

MapT

JUTIP

o

Keiic 4.
«lIporpammvupoBanme
ABTOHOMHBIX
KBaJ[POKOIITEPOB Y

Becena

28.

MapT

JUITP

N

Keiic 4.
«ITporpammuposarie
ABTOHOMHBIX
KBIPOKOIITECPOB»

Becema

arpesb

JI/TIP

o

Keiic 4.
«ITporpammvupoBanne
ABTOHOMHDBIX
KBaJIPOKOTITEPOB

Becena

arnpeb

JUTIP

o

Keiic 4.
«IIporpammuporanme
ABTOHOMHBIX
KBaJIPOKOIITEPOBY

Becena

arnpeiib

JUTTP

o

Keiic 4.
«IIporpammvuposaunie
ABTOMOMHBIX
KBaJPOKOIITEPOBY

Becena
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(OS]
o

arpens

JITIP

(N

Keiic 4.
«IporpammupoBanne
ABTOHOMHBIX
KBaJ[POKOTITEPOBY

Becena

(OS]
(U'S)

arpesib

JUTIP

o

Ketic 4.
«ITporpammupoBanme
ABTOHOMHBIX
KBaJPOKOITEPOB»

Becena

Mai

JUTIP

o

Kefic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJ[POKOTITEPOBY

Becena

(U'S]
n

Maii

JUTIP

Keiic 4.
«lIporpammupoBaniie
ABTOHOMHBIX
KBaJIPOKOITEPOBY

Becena

Maii

JUITP

o

Keiic 4.
«IIporpammuposanie
ABTOHOMHBIX
KBaJIPOKOIITEPOR»

JemoHcTpanus peueHunii
Keiica
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