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I. OPTAHU3AIIMOHHO-METOJUYECKHUMN PA3IEJ

Heab n3y4yeHus AUCHHUILINHBI:

Lenpto ocBoeHus1 yueOHOU TUCUUIUIMHBI «PelleHre onMMnuaaHbiX 3aj1ad mo mpo-
IrPaMMHPOBAaHUIO B POOOTOTEXHHUKE» SIBISIETCS (OpMUpOBaHUE y OOywarolmuxcsi oouie-
KyJIbTYPHBIX M IPO(ECCHOHATBHBIX KOMIETEHIMI, KOTOPbIE MO3BOJSAT CUCTEMATU3UPO-
BaTh, (OPMaNIM30BaTh, PACIIUPUTH U TEOPETUUECKH 0OOCHOBATH 3HAHUSA U YMEHHS IO pe-
LIEHUIO 3a]a4 MPOrpaMMHUPOBAHUS B pOOOTOTEXHUKE, IPUOOPETEHHBIE B PE3yJIbTaTe U3Y-
YEeHUS IPEIIIECTBYIOMIUX TUCUUIUIMH HHPOPMALIMOHHBIX U MaTEMaTUYECKUX [IUKIIOB.

3agaum u3yyeHHus AUCHUILINHBI:

ecucTemMaTH3alus, GopManu3alus U paclIMpeHre 3HaHUM 10 OCHOBaM MH(OpMaTH-
K{, TPUOOPETEHHBIE B LIKOJIE;

®I[IPUBUTHE HABBIKOB AJITOPUTMHUYECKOIO MBIIUIEHUS, KYJIbTYpPbl aJrOPUTMHU3ALNU U
HUCXOJSIIIETO CTPYKTYPHOTO IPOrpaMMHUPOBAHMS;

e(hOpMHUPOBAHUE TEOPETUUECKON 0a3bl U MPAKTUUECKUX YMEHHUM U HABBIKOB JIJISl CO-

3/1aHUA 3aa4 JUIs IIKOJBHOTO Kypca nHpopmaTuku B umnepatuBHbIx CII;
*(hopMHpPOBAHNE OCHOB COBPEMEHHOM KYJIbTYPhl MPOTPAMMUPOBAHUSI.

Mecto mucunmiannabl B cTpykType OIIOII: peanusyercs B pamkax yacTtu, Gopmu-
pyeMoi ydacTHUKaMu 00pa3oBaTeIbHbIX OTHOLIEHUH O0ka b1./lucuuninunel (MOgyun).

Ilnanupyembie pe3yJibTaThl 00YUeHUsI 10 JUCIHUIINHE:

Kon HNHauKaTOpbI 10CTHKEHU ST IlnanupyemMblie pe3yJibTaThl 00y4eHUs
KOMIeTEeHIUH KOMIIeTeHIIUH 10 JUCIUTNJIHHE
3HaTh: 3HaerT:
- 3aKOHOMEPHOCTH, MPUHIUIIBI U | - OCHOBBI METOJUK OOy4eHHs pa3paboTKe KOM-
ypoBHU (DOPMUPOBAHUS U peaiu- | MbIOTEPHBIX AITOPUTMOB JUISl PEUICHUS OJIMM-
3alMM coAep:KaHus 00pa3oBaHUA | MUAIHBIX 33734 MO MPOTPAaMMHUPOBAHHUIO B PO-
1o (bu3MKO-MaTEMaTUYECKUM | OOTOTEXHUKE;
JUCHMIUIMHAM,  TEXHUYECKOMY | - XapaKTEPUCTUKU JIMYHOCTHBIX, METanpeaMeT-
MOJEIUPOBAHUI0O U POOOTOTEX- | HBIX U MPEIMETHBIX PE3ylIbTaTOB YYalIUXCS B
HUKE; obnactu pa3pabOTKU AITOPUTMHUECKOro obec-
- CTPYKTYpY, COCTaB W JTUJAKTHU- | neueHus DBM;
YecKUe EJMHUIIBI COJEP)KaHUS | - COBPEMEHHbIE 00pa3oBaTeIbHbIE TEXHOJIOTUU
HKC-2 IIKOJIBHOTO TIpeaMeTa mo (u3u- | 1 METOJIMYECKUE 3aKOHOMEPHOCTH UX BBIOODA.

KO-MaTCMaTU4YCCKUM JUCHUIIIN-
HaM, TCXHHYCCKOMY MOICINPO-
BAaHHUIO 1 pO6OTOTeXHI/IKe.

YMersb:

- OCYLIECTBIATH OTOOp y4eOHOTro
COJZICp)KaHMS JUIS peaiu3alud B
pa3nuuHbIX (dopMax OOyueHHs
(U3MKO-MaTEeMaTHIECKHX JTUCIIU-
IUTMH, TE€XHUYECKOTO MOJEIUpO-
BaHUS U POOOTOTEXHUKU B COOT-
BETCTBUU C JIMJIAKTHYESCKUMHU IIe-

YmMmeer:

- TIPOEKTUPOBATH PaboUyl0 MpOTrpaMMmy C yue-
TOM NPAKTUUYECKUX 3aJaHUM 17151 00yueHus mpo-
rpaMMHUPOBaHUIO;

- IPOEKTHPOBATh U PEATU30BbIBATH JUJIAKTHYE-
CKHME MaTepHalibl Ul BBINOJHEHUS MpaKTHYe-
CKHX 3amaHuil Ha OBM.
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JSIMH, BO3PACTHBIMM OCOOEHHO-
CTSIMH OOy4aromuxcs u TpedoBa-
Husmu @I'OC obmiero obpaszoa-
HMH:L.

Bnagners:

- IPEIMETHBIM COJIep)KaHueM (pu-
3UKO-MaT€MaTU4YEeCKUX  JUCILIH-
IUIMH, TEXHUYECKOTO0 MOJEIUPO-
BaHUS ¥ POOOTOTEXHUKH;

- YMEHMSIMU O0TOOpa BapuaTHUBHO-
ro COJAEpKaHMUsI C y4ETOM B3au-
MOCBSI3U YPOUYHOM U BHEYPOUHOU
bopm oOyueHus ¢uzuko-
MaTeMaTHYEeCKUM JIHUCLUILIMHAM,
TEXHUYECKOMY MOJIETUPOBAHUIO
U pOOOTOTEXHHUKE.

Bnaneer:

- MerojgamMu OOydeHHs] TIO JTUCHHUILTHHAM
HadaJIbHOM TIKOJIBI M IHucHummHe «Pemienne
OJIMMIHUAJHBIX 3374 MO0 MPOrPaMMHUPOBAHUIO B
pPOOOTOTEXHUKEY» C IPUMEHEHUEM COBPEMEHHBIX
WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHO-
JIOTHii;

- METOJIaMU KOHTPOJISA, OIIEHKU U KOPPEKIIUU pe-
3yJAbTATOB OOYYEHHS IO NUCIUIUIMHAM Hadajlb-
HO IIKOJIBI M JUCHUIIINHE «Perenue ommM-
MUAAHBIX 33/1a4 110 MPOTPaMMHUPOBAHUIO B PO-
0OTOTEXHHUKE» C 0O0yUeHHUEM pa3pabOTKU ajro-
puT™MHuueckoro obecnieueruss IBM.

1. COOEP KAHUE U OBBbEM JIUCHHUTIIJINHBI
€ YKa3aHHEM KOJMYeCTBA YaCOB, BbIICJICHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs
¢ npemnoaasaresieM (110 BUAaM Y4eOHbIX 3aHATHI) U HA CAMOCTOSAITEILHYI0 padoTy

Ounas popma 00ydyeHust

Ne
n/n

HaumenoBaHue pa3aejioB 1 TEM

AYIUTOpPHBIC 3aHSITHS

JIK 3 JIb

Bcero Cam.pa0.

Pasznea 1. Pa3paGoTka 0a30BbIX pa3BeTB-
JITIOIIMXCS AJITOPUTMOB M IPOrpamMm

20 8 12

Tema 1. AnropuTMUYECKHE CTPYKTYPHI KaK
OCHOBA CTPYKTYpHOT0 KonupoBanus. Onepa-
TOPbI IPUCBAaWBAHUs, BBOJA U BHIBOJIA.

6 4 2

Tewma 2. Bioxenue (Cyneprno3uiius) ajaro-
PUTMHYECKHX CTPYKTYp KaK OCHOBHOM MpH-
€M MPHUHIIUTIA CTPYKTYPHOCTH. AJITOPUTMH-
YEeCKHUE CTPYKTYPHI, PeaH3yIOIHe BETBIIC-
HUE.

Tema 3. Opranuzanusi BETBJICHUS CPEICTBA-
MU QITOPUTMUYECKHX S3BIKOB: YCIOBHOTO
oriepaTopa 1 oneparopa BbIOOpa B sI3bIKe
Python. Pa3paboTtka 6:10k-cxem anropuTMoB
Pa3BETBISIONIEHCS CTPYKTYPBHI.

Paznea 2. PazpaboTka nMKJIMYECKHUX aJI-
TOPUTMOB M NMOANPOTrPaMM

24 12 12

Tema 4. bazoBast anropuTMHyecKasi LHUKIHU-
qeckas CTpykTypa. Llukn ¢ npegycioBuem.
[ukn ¢ nocrycnoBueM. IIpobiaema 3anukin-
Banus. Lukn c napamerpom. CuHTaKkcucC U
CEeMaHTHKa OIEPaTOPOB IIUKIIA B S3bIKE
Python. Pa3paboTka 610K-cxeM allrOpUTMOB
IUKIMYECKON CTPYKTYPHI.

Tema 5. OyHKIUU B CUCTEME IPOTPAMMHUPO-

3




Banus Python.

6 | Tema 6. [Ipomierypsl B crcTemMe MporpaMmu- 8 4 4
poBanus Python.
Pa3nea 3. MaccuBbl 1annbix. Pazpadorka 19.8 8 11,8
aJITOPUTMOB 10 00padoTKe CHMBOJIbHBIX
AAHHBIX.
7 | Tema 7. [lepeuncnsemble TUIIBI TaHHBIX B 6 4 2
si3bike Python.
8 | Tema 8. CTpOKOBBIii THIT JAHHBIX KAK MACCUB 6 4 2
cuMBOJI0B. Onepanust koHkareHau. OyHK-
U | TIPOTIeTyPHI sl pabOTHI CO CTPOKAMU
B si3bIKe Python.
9 | Tema 9. Pa3paboTka 0JIOK-CXeM aJITOPUTMOB 7,8 7,8
00paboTku cTpok. Hammcanwue, BBOA, OTIA -
Ka U BBINIOJIHEHHUE MTporpaMM o0paboTKu
CTPOKOBBIX JaHHBIX B CHCTEME MPOTPaMMH-
poBanwus Python.
Pa3nen 4. PaGoTa ¢ BHEIIHUMH yCTPOii- 8 8
CTBAMHU.
10 | Tema 10. Pabora ¢ daiizamu B si3bike Python. 2 2
11 | Tema 11. PaGoTa ¢ KOMIBIOTEPHBIMH CETIMU 2 2
B si3bIKe Python.
12 | Tema 12. PaGoTa ¢ BHEITHUMH OHOIHOTEKA- 4 4
MU B s1361ke Python.
3auem 0,2
Hmozo 3a 7 cemecmp 72 36 35.8
HUTOIO: 72 36 35,8
Ouno-3a0uHasi popMa o0yueHust
. HaumeHnoBanme pa3aejioB U TeEM Bcero AyHHTopHLIe o CaM'p
n/n JIK 3 B a0.
Pa3nen 1. Pa3paboTka 6a30BbIX pa3BeTBJISIIOIIHUXCS 27 4 23
AJrOPUTMOB H NMPOrpamMm
1. | Tema 1. ATrOpUTMHUYECKUE CTPYKTYPHI KaK OCHOBA 8 6 2
CTPYKTYPHOTO KoaupoBaHus. OnepaTopsl NpHCBauBaHuU,
BBOJIA M BBIBOJIA.
2. | Tema 2. Brnoxenue (Cyneprio3uiiusi) anropuTMUIECKIX 19 6 13
CTPYKTYpP KaK OCHOBHOM IpUEM MPUHIINIA CTPYKTYPHO-
CTU. AJITOPUTMUYECKHE CTPYKTYPBI, PEATH3YIOLIIE BETB-
JICHUE.
3 | Tema 3. Opranuzanus BETBJICHHS CPEICTBAMH aITOPUT- 8 8
MHUYECKHUX S3BIKOB: YCIIOBHOTO OIl€paTopa M oreparopa
BbIOOpA B s13bIke Python. Pa3paboTka Gok-cxem anro-
PUTMOB Pa3BETBISIIOILEHCS CTPYKTYPBHI.
Pa3nes 2. Pazpa0oTka HUK/INYECKHX AJTOPUTMOB U 27 4 23
NOANPOrpamMm
4 | Tema 4. ba3oBas anropuTMuuecKkas IUKINYECKast CTPYK- 8 2 6
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Typa. Lluki ¢ npenycnoBuem. L{uki ¢ mocrycinoBuem.
[Tpo6nema 3anmknuBanus. Llukn ¢ mapamerpom. CHHTaK-
CHC U CEMaHTHKa OIIepaTopoB IHKIIa B si3bike Python.
PazpaboTka GJI0K-CXeM aIrOpUTMOB UKINYECKON CTPYK-

TYpBI.

5 | Tema 5. ®yHKIMU B CUCTEME ITPOrPAMMHUPOBAHUS 9 1 8
Python.

6 | Tema 6. [Ipouieypsl B CHCTEME MPOTrPAMMHUPOBAHUS 10 1 9
Python.
Pa3nen 3. MaccuBbl 1aHHBIX. Pa3pa6oTka airopuTmMon 9,8 3 6,8

1o 00padoTKe CHMBOJIbHBIX JaHHBIX.

\l

Tema 7. [lepeunciisieMple THIBI JAHHBIX B si3bIke Python. 2 1 1

8 | Tema 8. CTpOKOBBIi THIT TJAHHBIX KAaK MACCUB CHMBOJIOB. 2 1 1
Omnepanys kKoHKaTeHAUH. OYHKIIUU U TPOTIETYPHI IS
paboThI CO cTpoKaMH B si3bike Python.

9 | Tema 9. Pa3paboTka OJIOK-CXeM aIrOpPUTMOB 00pabOTKH 58 1 4,8
cTpok. Hanmcanue, BBoA, 0TJIaJIKa U BBIIIOJIHEHUE MIPO-
rpaMM oOpabOTKH CTPOKOBBIX JIaHHBIX B CUCTEME IPO-
rpammupoBanus Python.

Pa3nea 4. PaGoTa ¢ BHEIIHNMH YCTPOiiCTBAMM. 8 3 5
Tema 10. PaboTa ¢ daiinamu B si3pike Python. 2 1 1
Tema 11. PaGoTa ¢ KOMIbIOTEPHBIMU CETSMU B si3bIKe PY- 2 1 1
thon.

Tema 12. PaGota ¢ BHEIIHUMU OMOIHOTEKAMHU B SI3bIKE 4 1 3
Python.

3auem 0,2

Hmozo 3a 9 mpumecmp 72 14 | 57.8
HUTOIO: 72 14 | 57,8

3aounas ¢gopma He peanuzyemcs.

111. OEHOYHBIE MATEPHAJIBI 151 MPOBEJIEHUA TEKYIIEN U
ITPOMEXYTOYHOU ATTECTAIIMA OBYYAIOIINXCH 11O JUCIHUITJIMHE

Texymas arrecranus npoBoauTCA B GopMe TecTa.

THUIOBOM BAPHMAHT TECTOBLIX 3aJaHUM
1. AsiropuT™m - 3TO

1. MPABWJIA BBITIOJHEHHUS OIPEICIICHHBIX JICHCTBHIA;

2. OPHUECHTHPOBAHHBIN rpad, YKa3bIBAIOIIUI MOPSIAOK BEIIIOJIHEHUS HEKOTOPOTO Habopa
KOMaH/;

3. OINKCAHUE MOCIIEI0BATEIILHOCTH JCUCTBUMA, CTPOTO€ UCIIOJHEHUE KOTOPBIX MPUBO-
JIAT K PEIIEHHUIO MOCTABJICHHOM 3aJ]a4d 32 KOHEYHOE YHCJIO IIaroB;

4, Ha0Op KOMaH/I JUIsl KOMITbIOTEPA;

5. MPOTOKOJ BBIYUCIUTEIILHOU CETH.

2. AJITOPUTM HA3bIBAETCS JJUHEHHBIM, €CJIH
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1. OH COCTAaBJICH TaK, YTO €r0 BBIIIOJIHEHUE MPEATIOIAraeT MHOTOKPATHOE IIOBTOPEHUE
OJIHUX U T€X K€ JICMCTBUU;

2. XO/JI €T0 BBINOJHEHUS 3aBUCUT OT UICTUHHOCTH TEX WJIU MHBIX YCIOBUI;

3. €ro KOMaH/bl BBIOJHSIOTCA B TOPSJKE UX €CTECTBEHHOTO CIIECIOBAHUS JIPYT 32
JIPYrOM HE3aBUCHUMO OT KaKUX-JTHOO YCIOBUH;

4, OH MPEJICTaBUM B TaOIUYHOU opme;

5. OH BKJIFOYAET B C€0s1 BCIOMOTaTEIbHbBIN aITOPUTM.

3. AJITOPUTM HA3bIBAETCSH HUKJIUIECKUM, €CJIH

1. OH COCTaBJIEH TaK, UTO €r0 BHIIIOJHEHUE MPENOJIaraéT MHOIOKPATHOE MOBTOPEHUE
OJIHUX M T€X XK€ JICHCTBUIM;

2. XO/J1 €T0 BBIMOJHEHUS 3aBUCUT OT UICTUHHOCTH TEX WJIM UHBIX YCIOBUI;

3. €ro KOMaH/bl BBIOJHSIOTCA B MOPSJIKE UX €CTECTBEHHOTO CJIEAOBAaHUS APYT 3a
JPYrOM HE3aBUCHUMO OT KaKUX-JTHOO YCIOBUH;

4, OH TPEJICTaBUM B TaOIUYHOU (opme;

5. OH BKJIFOYAET B C€0s1 BCIIOMOTaTEIbHbBIN aJITOPUTM.

4. AnropuTm BKJIKOYaeT B ce0sl BeTBJICHHE, €CJIN

1. OH COCTaBJICH TaK, UTO €r0 BHIIOJHEHHUE MPEINOJIaraéT MHOIOKPATHOE MMOBTOPEHUE
OJIHUX U T€X KE JCUCTBUM;

2. XO/J1 €T0 BBINOJHEHUS 3aBUCUT OT UCTUHHOCTH TEX UJIU UHBIX YCIOBUI;

3. €ro KOMaH/bl BBITOJHSIOTCA B TIOPSJKE UX €CTECTBEHHOTO CIEIOBAHUS JIPYT 3a

APYTrOM HC3aBHUCUMO OT KaKnuX-JI1u00 yCHOBHﬁ;

BO3MOKHOCTb U3MEHEHUS MOCIEA0BATEIbHOCTH BBIITOJTHEHUS KOMaH/;
BO3MOYKHOCTb BBITIOJIHEHHS QJITOPUTMA B OOPATHOM TOPSJIKE;

IPOCTOTA 3aIIMCH HA SI3bIKAX MIPOTrPaMMHPOBAHUS.

6. CBoiicTBO aJIrOpUTMA, 3aKJIHYAKIINECH B TOM, YTO KaK/10€e JeiCTBHE H AJITOPUTM
B LIeJIOM JOJIKHBI HMeTh BO3MOKHOCTD 3aBePIICHUS, HA3bIBACTCS

TUCKPETHOCTb;

JNE€TEPMUHUPOBAHHOCTb;

KOHEUYHOCTB;

MacCOBOCTb;

PEe3yIAbTaTUBHOCTD.

4, OH TIPEJICTaBUM B TaOJIUYHOU (opme;

5. OH BKITIOUYAET B c€0s1 BCIIOMOTaTeIbHBINA AT OPUTM.
5. CBOMCTBOM JITOPUTMA ABJIAETCS:

1. pe3yJIbTaTUBHOCTB;

2. IIUKJINYHOCTB;

3.

4.

5.

abrwbdPE

7. CBOMCTBO aJITOPUTMA, 3aAKJII0YAI0IIHECS B TOM, YTO AJITOPUTM JT0JIKEH COCTOATH
U3 KOHKPETHBIX eiiCTBH, CJIEAYIOIIUX B ONpPe/IeJIEHHOM MOPSAKe, HA3bIBACTCH
JTACKPETHOCTb;

JNEeTEPMUHUPOBAHHOCTD;

KOHEYHOCTH;

MacCOBOCTb;

pE3yIbTaTUBHOCTb.

abhwnNE



8. CBoiicTBO AJIrOpUTMAa, 32AKJII0YAIOIIHECH B OTCYTCTBHE OLIMOOK, AJITOPUTM /10J1-
’KeH NPUBOIMTH K NPABUWJIBHOMY pe3yJbTAaTy AJIsl BceX J0IMYyCTUMbIX BXOIHbIX 3HAa-
YeHUsIX, Ha3bIBaeTCs

TUCKPETHOCTB;

JIE€TePMUHUPOBAHHOCTH;

KOHEYHOCTb;

MacCOBOCTb;

PE3YJIbTATUBHOCTD.

9. CBOIICTBO AJITOPUTMA, 3AKJIIOYAKOIIHECS B TOM, YTO OJAMH M TOT K€ AJTOPUTM
MOKHO MCIIOJIb30BATH C PA3HBIMHU UCXOJIHBIMH JAaHHBIMHU, HA3BIBACTCSH
JTUCKPETHOCTB;

JIE€TePMUHUPOBAHHOCTH;

KOHEYHOCTb;

MacCOBOCTb;

PE3yNbTATUBHOCTD.

10 CBOJCTBO aITOpUTMA, 3aKJII0YAIOLINECH B TOM, YTO JIIO00€ IeliCTBHE 10JIKHO
OBITH CTPOIr0 M HEJABYCMBICJIEHHO ONpee/ieHO B Ka:KI0M cJIydae, Ha3bIBaeTCs
JTUCKPETHOCTB;

JIETePMUHUPOBAHHOCTH;

KOHEYHOCTb;

MacCOBOCTb;

PE3YJIBTATUBHOCTb.

o wpbE abrwdE

aObrwpnE

HpOMe)I(YTOqHa}I aTTcCcTanusi 06yqafonmxc;1 OCYIICCTBJIACTCA B @opMe 3a4cTa C
HCITIOJIb30BAHUECM CIICAYIOIUX OLCHOYHBIX MATCPHUAJIOB!

Bonpocel k 3auery
(7 cemecTp, ounasi popma o0yueHus,
9 TpuMecTp, 0YHO-32049HAasA (hopMa 0O0OyUeHH)

1. Hamucatp mporpamMmy BBIYUCICHHS IJIOIIAMMA TPEYTrOJIbHUKA, €CIM W3BECTHA JJIMHA
OCHOBaHHUS U BBICOTA. BBeuTE MCXOAHBIC TAaHHBIE:

OcHoBanue (cm) = 8.5
Bricora (cm) = 10

2. Hammcath mporpammy, KOTOpasi BEIYUCIISET ONTUMAIbHBIN BEC MOJI30BATEINSI, CPABH -
BaeT €ro C peajbHbIM U BBIIACT PEKOMEHAINIO O HEOOXOIUMOCTH TONPABUTHCS WIIH
noxyaeTb. ONTUMaNIbHBIA BEC BBIYUCISETCS 1O GopMyie: pocT (B cantumeTpax)-100.
PexoMenyemblIil BUJ 9KpaHa BO BpeMsi pabOThl MPOTPaMMBbI IPUBEJICH HIDKE (aHHEIE,
BBEJICHHBIC TI0JIb30BATEIIEM, BBIICIICHBI TIOTY)KUPHBIM IIPUPTOM).

3. Hammcate mporpammy Ha si3pike Python cornacHo 3ajgaHnio HHKE C UCTIOJIB30BAHUEM
CTPYKTYpBI BeTBIeHUS. [IpemycMoTpeTs TeHepaIyio CIyq4aiHOTO IIeJIOT0 YKciia B IHa-
na3zone oT N 1o M. N=3, M=12. BeiBecT Ha MOHUTOP COOTBETCTBYIOIIIEE HOMEPY ME-
csilla Ha3BaHWE BpeMeHU roaa. Ecnm BbImana oceHb, TO HAWTH MUHUMAJIbHOE OTKJIOHE-
HUE OT CPEIHETO 3HaUEHUE JJIS YEThIPEX 3aJaHHBIX YHCETT.
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4. JlaHbl I€MCTBUTEIbHBIC YUCHA X, € BBIUKUCINUTE CyMMY CIEAYIOIIETO psifia, UCTIOIb3YS
LUK C IIPELYCIOBUEM C TOYHOCTHIO E.

( 1) X2k+1
Z k1(2k +1)
CuuTtaTth, 4TO TpeOyemasi TOYHOCTh JOCTUTHYTA, €CJIM OUYEPEAHOE CIaraéMoe 0Ka3ajloch
10 MOJYJIFO MEHBIIIE, YEM €. DTO U BCE MOCIEAYIOUIME CIAraeéMble MOKHO YK€ HE YUHU-
THIBATb.
5. JlaHbl 1eUCTBUTEIBHBIC YKCIA X, €. BBIYUCIUTH CyMMY CIIEIYIOIIETO Psijia, UCTIONB3YS
LUK C IIOCTYCJIOBUEM, C TOYHOCTBIO E:

z( 1) X2k+1
k1(2k +1)

6. Hameuatarp Tabnuily 3HaAYCHH (l)yHKI_[I/II/I sin X U cos X Ha orpe3ke [0, /2] ¢ marom
n/2 (cunTaTh, YTO MPU MEYATH HA KAXKJI0€ BEIIECTBEHHOE YHCIO OTBOJUTCA MO 6 MO3HU-
IIUH CTPOKH).

/. JlaHa BemiecTBEHHas MaTpHlla pa3MEPHOCTH NXN, BCE AJIEMEHTbl KOTOPOH pa3JIUYHBI.
Haiitu ckanspHoe npousBeieHHe CTPOKH, B KOTOPOl HAXOAUTCS HAUOOJBIINI 3JIEMEHT
MaTpHUIIbl, HA CTOJOEI] C HAUMEHBIIIUM 3JIEMEHTOM.

8. Jlano HaTypaibHOE N, paBHOE BBIPAKEHHOW B KOIEWKax I€HE HEKOTOPOro TOoBapa,
Hanpumep, 317, 5005, 100 u 1. 1. Beipa3uth 1ieHy B pyOssix U Komewkax, COrjlacoBaB
OKOHYaHUs, Hanpumep, 3 pyons 17 xoneek, 50 pyoOneit 5 koneek, 1 pyons (pyoau u
KOMEMKHN MOT'YT HE YKa3bIBaThCsl, €CJIM UX YUCIIO PABHO HYIIIO).

9. BblUMCIUTB 3HAUEHHE BBIPAXKEHUS, UCIIOJIB3YS () YHKIUIO:

3(sinvX +Xx) +5

;(sin\/z_s +7%)

10.barax maccakupa XapaKTepU3yeTCs KOJWYECTBOM BeEIIeH M OOIIMM BECOM BEIICH.
Ceenenust 0 6arake KaXkKJoro rnaccaxxupa MmpeacTaBlIIiOT cO00M 3amuch ¢ IByMs MO si-
MHU: OJTHO TIOJI€ IIEJIOr0 THuMa (KOJUYECTBO BEIIECH) U OJHO — JICHUCTBUTEIbHOE (BEC B
kuiorpammax). Haiitu: Garax, cpelHUI BeC OJHOM BEIIM B KOTOPOM OTJIMYACTCS HE
6onee yem Ha 0.3 Kr OT OOIIEro CpPeHETO Beca OJHOM BEIIW; YUCIO MACCaXHPOB,
MMeEIoNIMX 00Jiee IBYX BEIIEH U YKCIIO MACCAKUPOB, KOJIMYECTBO BEIIEH KOTOPHIX Mpe-
BOCXOJHUT CPEIHEE YUCIIO BEILIEH.

11.HameuaTtaTts Tabnuily 3HadueHuid GyHKIUN sin(X) u cos(x) Ha oTpeske [0, m/2] ¢ marom
7/2 (cuMTaTh, YTO MPH MEYATH HA KAXKJIO€ BEIIECTBEHHOE YHCIO OTBOJIUTCS MO 6 MO3HU-
LU CTPOKH).

12.CocTaBuTh OJOK-CXEMY aJTOPUTMA M NMPOrpaMMmy Ha si3bike Python mns opranm3ariu
CIMCKa 0OBEKTOB THUIA 3aMUCh COOTBETCTBYIOUIEH CTPYKTYphbl. OpraHu3oBaTh MEHIO CO
CJIEYIONIMMU IMTyHKTAMU: BBOJI C KJIABUATYPHI, BEIBOJI IAHHBIX B (pailyl, BBOJ JAaHHBIX U3
daiina, BRIBOJ Ha MOHUTOp, NoOaBleHUe, yaaneHue, oopadorka, KoHelr paboTel. CBe-
JIEHUS O KHUTE: aBTOp, Ha3BaHUE, U3JATEIbCTBO, IO/l BBIIYCKA, KOJIMYECTBO CTPAHUIL.

Pacnieuarath Bce KHHUI'M, B Ha3BAHHUC KOTOPBLIX BXOAUT AAHHOC CJIOBO. OxoHuaHue HE
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YUUTHIBATb.

13.Tlpuaymath 3a1ayy Ha ACHCTBHUS C MaTpUIIaMU U BEKTOpAaMHU MPU MCIOJIB30BaHUU pa-
O0TBI C CUMBOJIFHBIMU TIEPEMEHHBIMH

14. Tlpunymath 3a7a4y Ha ACHCTBHUSA C MaTPUIIAMU U BEKTOPAMH MPHU HUCIIOJIb30BAHUN LIUK-
JMYECKUX CTPYKTYP

15.TIpuaymatsb 3aa4y ¢ UCIIOJIB30BAHUEM PEKYPCUBHBIX (PYHKIUI

16.[TpunymaTth 3a1a4y ¢ UCTIOJIB30BAHUEM ONEPATOPOB BETBICHHUS

17.Tlpunymathb 3amaqy ¢ ucnosb3oBanueM 1ukioB for u while

18.Omneparop 1ukiia for B si3eike Python. Tlpusectu nmpumep 3amnucu.

19.Kakue nporeypsl UCIIOJIB3YOTCS JIJIsl OpraHU3alluy BhIBOJIA JaHHBIX B si3bike Python?
- print
- read, readIn
- output, using
- writeln, write

20 IMpuaymaTh 3a1a4y Ha UCIOJIB30BaHUE UTEPATOpa B si3bike Python

21.CuHTaKCcHC TUTIA TAaHHBIX MacCHB B si3bike Python, onmcanue mepemMeHHON THIIA MacCHB

22.OCHOBHBIE aITOPUTMBbI 00PAOOTKH YHUCIOBBIX MACCUBOB

IV.IIEPEYEHbB JINTEPATYPBI, HEOEXOJUMOM 1JIsI OCBOEHUSA TUC-
HUIIJIMHbI

4.1. OcHoBHAas JuTEpaTypa
1. 3umun, B. I1. Iadopmatuka. JlabopaTopHblii mpakTukyM B 2 4. YacTth 1 : yueOHOE 110-
cobwue mis By3oB / B. I1. 3umun. — 2-e usg., uchp. u gorn. — Mocksa : M3gaTenscTBo
IOpaiit, 2020. — 124 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-11588-8. —
Texkcr : anexkrponnsiii // OBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/451451 (mara
obpamenus: 01.09.2020).
2. Yepnakos, M. B. OCHOBBI IIPOTPAaMMHUPOBAHUS : YYCOHHUK M MPAKTUKYM JIJIs BYy30B /
. B. YepnakoB. — Mocksa : M3gatenscto IOpaiit, 2020. — 219 c. — (Bricmiee o6pa-
3oBanue). — ISBN 978-5-9916-9983-9. — Texkcr : anexrponnsiii // ObC KOpaiit [caiiT].
— URL.: https://urait.ru/bcode/450823 (nara oopamenus: 01.09.2020).

4.2. lonoTHUTEJbHAS JIUTEPATypa
1. I'aspunos, M. B. ndpopmatuka u nHOOPMAITMOHHBIE TEXHOJIOTHH [DIEKTPOHHBIN pe-
cypc] : yaeOHuUK aiist mpukiagHoro 6akanaBpuata / M. B. 'aBpunos, B. A. Knumos. —4-¢
u3., nepepad. u gon. —M. : FOpaiit, 2017. —383 c.-Pexxum nocrtyna: https://www.biblio-
online.ru/book/C6F5B84E-7F46-4B3F-BOEE-92B3BA556BB7 (mata oOparmeHus:
01.09.2020).

V.IIEPEYEHBb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKALIMOHHOM CETU «MHTEPHET», HEOBXOJUMbIX
JJIs1 OCBOEHMSA INCHUIIVINHBI


https://urait.ru/bcode/451451
https://urait.ru/bcode/450823
https://www.biblio-online.ru/book/C6F5B84E-7F46-4B3F-B9EE-92B3BA556BB7
https://www.biblio-online.ru/book/C6F5B84E-7F46-4B3F-B9EE-92B3BA556BB7

CcblIKa HA

HaumenoBanue pa3padoTku B

m HH(OPMALMOHHBII pecypc 3JIeKTPOHHOH (opme HAocrynuocts,
Hudoypok: oOpazoBaTebHbIA UH-
TepHeT-IpoekT Poccuu. Brmouaer:
1. https://infourok.ru/ zgzITCS,eI;;};e}(])pygI:)i}; ;2?;?;:1;2?’6_ CBOOOIHBIN JOCTYT
puaIbl M0 NMpeaAMeTamM IIKOIBHO
IIPOrpaMMBL.
Poccuiickoe odpazoBanue: Mene-
panbHbIi nopTana. Briarouaer
CCBUIKM Ha MopTaJibl U CalThI 06pa—
2. http://edu.ru/ 30BATENLHBIX YAPSKICHHA; rOCyNap- CBOOOIHBIN JTOCTYIT
CTBCHHBIC 06paBOBaTeJ'H>HI>Ie CTaH-
JapTbl; HOPMATHUBHBIC TOKYMCHTbI;
KaTaJIor SKCKYPCHA 1 00yJaronux
IPOrpaMM.
Nudopmaruka [ DneKTpoHHBIH pe-
3. www.intuit.ru/studies/courses (c(}I:IpHCE};HZT;(W:Z;I;OP}II:JT;ﬁ‘E'(I:Tyfpc::_ CBOOOIHBIN JTOCTYIT
ThIH yHUBepcuTeT «MHTYynT
VI.COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JIAHHBIX
N THO®OPMAIINOHHBIECIIPABOYHBIE CUCTEMBbI
Ne Ccbuika Ha HauMeHoBaHMe pa3padoTKH B 3JIEKTPOH-
111 HH(OPMALMOHHBII pecypc Ho# ¢dopme Aoctynsocts
Peructpanus uepes Jto-
001 YHUBEPCUTETCKUM
DIIEeKTPOHHO-OUOIMOTeUHAS KOMIIBIOTED.
B nanbnelimem npeno-
_ - cucrema (9bC)
1. http://www.biblioclub.ru CTaBIIAETCS HEOTPAHUYECH-
YHuBepcurerckas OnbInOoTEKa OH- . .
i HbIW WHIUBUTyJIbHBIN
JIOCTYI U3 JII000H TOYKH,
B KOTOPOW UMEETCA J10-
cTyn K cetu MHTepHeT
Poccuiickuii naGopMamoHHBIN TTOP-
2. www.elibrary.ru TaJl B 00JIaCTH HAYKH, TEXHOJIOTHH, CBOOOAHBIH JOCTYIT
MEIUITMHBI 1 00pa30BaHUs
OO6pazoBarenpHas maaThopma FOpait
— o0pa3oBaTenbHBId pecypc, dJeK-
TpoHHas OWOIMOTEKa W HWHTEpHET- | Perucrpanus yepes mro-
MarasuH, IJIe YHUTAlOT M MOKYMarT | 60i YHUBEPCUTETCKUIA
JNIEKTPOHHBIE M TI€YaTHbIE YYEOHUKH | KOMIIBIOTED.
aBTOPOB — IIpernojiaBareneil Beay- B nanpHeiinem npeno-
3. https://urait.ru/ IIAX YHUBEPCHTETOB JJISi BCEX YPOB- | CTaBJIACTCS HEOTPAHUYCH-
Hell mpodeccuoHanbHOrO 00pa3oBa- |  HBIM WHIUBUIYAIbHBIN
HUS, a TaKXkKe MOJIb3YIOTCS BUAEO- M | JOCTYH U3 JIIOOOH TOUKH,
ayauoMarepuallaMi, TECTUPOBAHUEM | B KOTOPOM UMEETCS J0-
M CEepBUCAMM JUId IMpenojaBaresied, | crTyn K cetd MHTepHeT
JOCTYIHbIMU 24 yaca 7 OgHEl B Hele-
JI10.
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http://edu.ru/
http://www.biblioclub.ru/
http://www.elibrary.ru/
https://urait.ru/

VIil. JUOEH3UOHHOE U CBOBOJHO PACITPOCTPAHSEMOE
INPOI'PAMMHOE OBECIIEYEHHUE

[Ipu peanuzannu yueOHON AUCIUIUIMHBI IPUMEHSETCS CIAEAYIOLIEE JIUIEH3NOHHOE U CBO-
00JIHO pacIpoCTpaHsIeMOe TPOrpaMMHOE 00ECIICUeHUE:

— Microsoft Windows;

— Microsoft Office;

— LibreOffice u np.

ViIl. OBOPYAOBAHUE U TEXHUYECKUE CPEJICTBA OBYYEHUS,
HEOBXOAMUMBIE JIVISA OCYHECTBJIEHUA OBPA3OBATEJBHOI'O
HNPOLOECCA 11O JUCHUIIVIMHE

VY4eOHble 3aHATHS MPOBOJATCSA B ayAUTOPHUAX, YKOMIUIEKTOBAHHBIX CIIEIIMATIU3UPO-
BaHHOI MeOeblo, B TOM YHCII€ CTAllMOHAPHBIMU WM NIEPEHOCHBIMU TEXHUYECKUMU CPe-
cTBaMU 00y4eHHs (MPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

JlaGopatopHbie pabOThl OCYHIECTBISIOTCS B CIELHUAIU3UPOBAHHBIX JIA0OPATOPHSIX,
OCHAILIEHHBIX MTEPCOHAILHBIMU KOMITbIoTEpamu ¢ oobemMom O3Y He menee 4 GB.

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOMHETaX, OCHAIEHHBIX KOMITbIOTEPHOU
TEXHUKOM ¢ BO3MOXKHOCTBIO MOAKIIOYEHUS K ceTu «MHTepHeT» u obecrieueHneM JocTymna
B DJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.
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