[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

(®WO: benropoackuii Banepuii Caenbesny

[lomxHocTb: PexTop

[ata nognucanus: 18.09.2023 12&8%@6HHCTGPCTBO
YHUKanbHbI MPOrpaMMHbIA KIKOY: CACPATBLHOC I'0
8df276ee93el17c18e7bee9e7cad2d0ed9ab82473

HayYKHU U BbICIIEro oopazoBanus Poccuiickoit @enepanun
CyZlapcTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEXKIECHHE
BBICIIIETO 00pa30BaHuUs

D o
KI'UOCUHCR

1 rocynapctBeHHbIN yHUBepcuTeT M. A.H. Kockirnna
(Texnonoruu. {uzaiin. MckyccTBo)»

Nuctutyr MexaTpoHUKH U POOOTOTEXHUKHU

Kadenpa  ABTOMAaTHUKH U MIPOMBIIICHHOMN 3JIEKTPOHUKHU

PABOYAS IPOI'PAMMA
YYEBHOU JUCHUIIJIMHBI

AJITOPUTMBI H CTPYKTYPBI TaHHBIX

YpoBeHb 00pa3oBaHUs

HanpaBneHHe IIOATOTOBKH

OakajaBpuar

15.03.06  MexaTpoHHKa U pOOOTOTEXHHKA

Hampasnennocts (nmpoduns)  MHTEMIeKTyalbHble pOOOTOTEXHUYECKUE U MEXATPOHHbIE

Cpok ocBOoEHHUSs
o0pazoBaTebHOM

MPOrpaMMBbI IO OYHOH opme

oOyJeHus

dopma o0yueHus

CHCTCMbI

4 rona

O4YHas1

Pabouas mporpamma yueOHOHN TUCHUITIIMHBI « AITOPUTMBI U CTPYKTYPBI IaHHBIX» OCHOBHOM
npodeCCHOHAIBHOW  00pa30BaTEIbHOM MPOrPaMMbl BBICIIETO OOpa30BaHMs, PACCMOTpPEHA U
oo0peHa Ha 3acefanuu kadenpsl, mpotokon Ne 10 ot 26.01.2023 1.

Pazpabotunk paboueid mporpaMMbl yueOHOMN TUCIUITITHHBL:

JloeHt

3aBenyroumii kadeapoit:

C.H. Bununuenko

J1.B. MacaHosB



1. OBIIUE CBEAEHUSA

YyeOHast AUCHUILTHHA K AJITOPUTMBI M CTPYKTYPBI TaHHBIX» H3y4aeTCsl BO BTOPOM CEMECTpE.
Kypcogas pa6orta/KypcoBoii mpoekT —He mpeyCMOTpPEH.

1.1. ®dopma npoMexXyTOYHOU aTTECTAINH

JK3aMeH
1.2. Mecto y4uebHOM quctuuminHbl B cTpykType OITOIT

VYuebHasg AUCUUIUIMHA «AJTOPUTMBI U CTPYKTYpPhl JAHHBIX» OTHOCUTCS K OOS3aTENIbHOW 4acTH
IIPOrPaMMBI.
M3yueHne AMCLUIUIMHBI OINUPAETCS HA pe3yJbTaThl OCBOCHMs OOPa30BaTENbHOW MPOrpaMMbl
IPEbIIYIIErO YPOBHS.

- OCHOBBI IPOTPAMMHUPOBAHUS POOOTOTEXHUUYECKUX CHCTEM,
Pesynbratel 00ydeHHs MO y4yeOHOM IUCLHMIUIMHE, WUCHOJB3YIOTCA HpPU H3YyUYEHHM CIETYIOLIUX
JUCLIUIUIMH U IIPOXO0KIEHUS IPAKTUK:

- OnepaloHHbIE CUCTEMBI B pOOOTOTEXHUKE;

- VYyeOHnas npakTrka. O3HaKOMHUTENbHAs IPAKTHUKA.
PesynbraThl OCBOEHHMs Yy4yeOHOW JUCLMIUIMHBI B JajJbHeHIIeM OyIyT MCIOJIb30BaHbl IpU
IPOXOXKACHUN y4eOHOU MPAKTUKU U BBIIOJIHEHNH BBIITYCKHON KBaTU(UKALIMOHHON pabOThI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS [1O
JTUCHUIJIMHE

LlenssMu u3y4yeHHs AUCHUILUIMHBI «AJITOPUTMBI U CTPYKTYPBI JaHHBIX)» SBJISIOTCA:

- U3y4YeHHUE TEOPETUYECKUX OCHOB aJITOPUTMHU3ALMH U HAITMCAHUS IPOTPaMM Ha s13bIKe
BBICOKOTO YPOBHSI,;

- M3yYeHUE COBPEMEHHBIX TEXHOJOTHI MPOrpaMMHUPOBAHUS;

- nproOpeTeHne HaBBIKOB PabOTHI B Cpeax pa3paboTKy;

- ¢dbopmupoBaHre y 00YyYarONMXCsl KOMIIETCHIIMH, YCTAaHOBJICHHBIX 00pa30oBaTeIbHON
nporpammoii B coorsercteuu ¢ @I'OC BO no gaHHOMN THUCHUIUIMHE.
PesynbraToM o0yueHMs 110 yueOHOM TUCIMITIIMHE SBISIETCS OBJIAJIeHHE 00yUYaloIMMUCS 3HaHUSAMH,
YMEHHUSIMH, HAaBBIKAMHA ¥ OTBITOM JIESTEIFHOCTH, XapaKTEPU3YIOIUMH Iporece (hOpMHUPOBAHUS
KOMIIETEHIIMH U 00eCreunBaloUMU JJOCTH)KEHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHs y4eOHOM
JVICTIATUTAHBL.

2.1. ®opMupyeMble KOMIIETEHIIUH, HHAUKATOPBI JOCTUKEHUS KOMIIETEHINM,
COOTHECEHHBIC C IJIAHUPYEMBIMH Pe3yJibTaTaMu 00yUYEHUS 110 AUCITUTIIINHE!

KO}I U HAMMCHOBAHHE

Koa u HaumeHoBaHue Ilnanupyembie pe3yJbTaThl 00y4eHHs

HHAUKATOpPA
KOMIIeTeHIIN U 10 JMCHHUILINHE
AOCTHKEHHs] KOMIIeTeHIMH
OIlK-11 NA-0OIIK-11.1 - Mcnonp3yer METOIbI ¥ IPUEMBI
CnocobeH pa3pabateiBath | [IprMeHeHHe cTaHIAPTHBIX aNTrOPUTMH3AINH [TOCTABJICHHBIX 33]1a4.
U IPUMEHSATH aJITOPUTMBI | aJITOPUTMOB YIPaBJICHUS
W COBPEMEHHbIE OT/IETBHBIX YCTPOHCTB H - PazpabartbiBaeT alropuTMBI U PEUICHUS
r(poBbIe MPOrPaMMHBIE | TIOJICICTEM MEXaTPOHHBIX U KOHKPCTHBIX 3a/1a*1 yIIPAB/ICHH OTACTBHBIX
METO/JIbl pacueTOB U POOOTOTEXHUUECKUX CHCTEM YCTPOMCTE 1 HOACHCTCM MCXATPOHHBIX 1
[POEKTHPOBAHHS! T-OTKL3 POOOTOTEXHUYECKUX CHCTEM

OTZIEJIBHBIX YCTPOICTB U
MMOACUCTEM MEXAaTPOHHBIX
1 POOOTOTEXHUUYECKUX
CHCTEM C
HCIIOIb30BaHNEM

OcymecTBiieHre pa3paboToK
1IM(GPOBBIX AITOPUTMOB U
IIPOIPaMM YIIPABIICHUS
POOOTOTEXHUYECKIMH
CHCTEeMaMH




Kox 1 HamMeHOBaHHE
KOMIIeTeHIIHH

Kox m HanMeHOBaHHE
HHAUKATOpPA
JOCTHKEHHS KOMIIETEeHIIHH

IInanupyemble pe3yJbTaThbI 00y4eHUs!
10 JUCHUILINHE

CTaHJIAPTHBIX
WCTIOTHUTENBHBIX
YIIPaBIISIOIIIX
YCTPOMCTB, CPEACTB
ABTOMATHUKH,
U3MEPUTENbHON U
BBIYKCIUTENBHON
TEXHHUKHU B COOTBETCTBUU
C TEXHUYECKUM
3a/laHueM, pa3padaThIBaTh
M(POBEIC aJTOPUTMBI U
MIPOTPaMMBbI YTIPABICHHS
POOOTOTEXHUUECKHUX
CHUCTEM,;

OIIK-14

Criocoben pa3pabaTsiBaTh
aJITOPUTMBI H
KOMITBIOTCPHBIC

NA-OITK-14.1

[IpumMeHeHue anropuTMoB U
KOMITBIOTEPHBIX ITPOTPaMM IPU
pelIeHnHU 3a1a4 yIIpaBJICHUS

-Bribupaet anropuTmel, METOBI,
MIPOrpaMMHBIE CPEICTBA I PEILIEHUS
3a]1a4 B COOTBETCTBHHU C TPYIOBBIM
3aJaHUEM

MPOrpaMMbl, IPUTO/IHBIE | POOOTOTEXHUYSCKUMU
— PaspabarbiBaeT aqropuTMbl U KO IS
JUTS TPAKTHYECKOTO CHCTEeMaMH IPABISIOLIEr0 YCTPOHCTEA Ha
MIPUMEHEHUSI. NJ-OI1K-14.2 yop YeTP
CTICIIHATN3UPOBAHHBIX S3bIKAX
Pa3paboTka anropuTMoB u
IPOrpaMMHUPOBaHHS B COOTBETCTBHU
HPOrPaMMHBIX CPEJICTB JUIS
peLICHUEM 3a/1a4 aBTOMATH3AINN
pelIeHus 3a/1a4 aBTOMaTH3aI[HN
MEXaTPOHHBIX U POOOTOTEXHUUECKHX
MEXaTPOHHBIX U
CHCTEM.
POOOTOTEXHUYECKUX CUCTEM
NA-OITK-14.3 — Hcnpaenser aedexTs u
BHenpeHue aaroputMoB s HECOOTBETCTBUS B IPOIPAMMHOM KOJIE ISt
pelIeHys 3a/1a4 aBTOMaTH3AIlMK | PELIeHHs 33/1a4 aBTOMAaTHU3aluU
MEXaTPOHHBIX U MEXaTPOHHBIX U POOOTOTEXHHYECKUX
POOOTOTEXHUUECKUX CHCTEM CHCTEM.
3. CTPYKTYPA U COAEP KAHUE YYEBHOU JUCHUIIJIMHBI/MOAY JISA

OObwast TpyA0EMKOCTh y4eOHOM AUCHUIUIMHBI/ MOyl IO y4eOHOMY IIJIaHy COCTABIISIET:

o 04HOH opMe 00yueHus —

4

3.€. 144 gac.

3.1. CrpykTypa yuyeOHOU NUCIUIUIMHBI JJIs1 00yJarolUXCs M0 BUIAM 3aHSATUN
(ounas popma 0OyueHwHs1)

CTpyKkTypa H 00beM JUCHHILIMHBI
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3.2. Ctpykrypa yueOHOM TUCIUILITUHBI ISl 00y4aloIuXCcs Mo pa3zesiaM U TeMaM JUCHUILTUHBL: (04Has popma oOyueHus)

Ilnannpyemblie

Buibl yueOHO#H padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
PesyIbTaThI = Buasl v gopmMbl KOHTPOJIBHBIX
OCBOCHHS: o v = S % MepONPUSTHH, 06ecneqp}‘3ammne 1(1)
KOJ(BI) 3 HanmenoBanmne pasjeios, TeM, @ = g 2 o g :; 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(dhopmMupyemoii(bIx) (opMa npoMeKyTOUHOI aTTeCTALUN g 2 = g 2 F = § yCIIeBaeMOCTH;
KoMneTeHuuu (i) n =) E = g = E S S g (pOpPMBI POMEKYTOYHOTO KOHTPOJIS
MHIMKATOPOB = £ & g8 S | g8 yCIeBaeMocTH
e & £ | S8 | &g |S¢
KOMIIETCHIIMHN
Bmopoii cemecTp
OIIK-11 Paznea |. [ToHsTHE aJTOPUTM H CTPYKTYPA JAHHBIX 2 X 4 X 6
NA-0OIIK-11.1 Tema 1.1 2 2 DopMBI TEKYIIETO KOHTPOJISI
NA-OIIK-11.3 IlonsTUsA: JaHHBIE, aNropuT™M, Iporpamma. CBoiicTBa 1o pazzeny |
IropuTMa. 1. nmuceMeHHsIi orpoc,
OIlK-14 JlaGopatopnas paGora Ne 1.1 2 2 2. ICBMEHHBII OTYET C pe3yJIbTaTaMu
WI-OIIK-14.1 | Pa3paGoTKa aJrOpUTMOB MOMCKA B OJHOMEPHOM IOTOKE JaHHBIX 1abopaTopHOil paboThI
NJ-OIIK-14.2 JlaGoparophast pabora Ne 1.2 2 2
NJI-OIIK-14.3 | Tepnapuslii nouck (3KcTpeMyMa (yHKIIUH)
OIlK-11 Pa3nea |l. ®yngamMeHTaJbHBIE CTPYKTYPBI JaHHBIX 6 X 8 X 14 @DOpMBI TEKYILIETO KOHTPOJIS
NA-OIIK-11.1 Tema 2.1 2 2 o pazzeny Il:
HJI-OIIK-11.3 Tunel ganaeix. Kiaccudukaims THIIOB TAHHBIX 1. muChMEHHBIH OTYET C pe3yJbTaTaMu
Tema 2.2. 2 4 nabopaTopHOii PaboThI
OIlK-14 JIuHelHbIe CTaTHYECKHE CTPYKTYPHI JaHHBIX. MacCHBBI.
UA-OTIK-14.1 | Tema 2.3. 2 2
NJ-OIIK-14.2 YcioBHbI onepatop. Oneparop BeIOOpa
UJ-OIIK-14.3 JlaGoparophast pabora Ne 2.1 4 3
ANTOopUTMBI 00Pa0OTKH CTATUYECKUX JTMHEHHBIX CTPYKTYP
JlaGoparophast pabora Ne 2.2 4 3
AJNTOpUTMBI Pa3BETBISIIOIINXCS] CTPYKTYP
OIIK-11 Paznen I11. CopTupoBka 1aHHBIX 4 X 10 X 14 DopMBbI TEKYIIETO KOHTPOJIS
nJ-OIIK-11.1 Tema 3.1 2 2 o pazugeny lll:
NA-OI1K-11.3 Iuxnbl. Bio)KxeHHbIE ITUKJIBL. 1. NHUCHEMEHHBIH OTYET C pe3yJbTaTaMu
Tema 3.2 2 3 nabopaTtopHOi paboThI
OIlIK-14 OGBEKTHI M COPTHPOBKA.
NJI-OTIK-14.1 | JTa6oparopnas pabora Ne 3.1 4 3




Ilnannpyemblie

Buibl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThi = Bujasl 1 ¢opMBI KOHTPOJILHBIX
OCBOCHHS: o ° = S % MepONPUSTHH, 06ecneqp}‘3ammne 1(1)
KOJ(BI) Hanmenosanme pasziesios, Tem; ® o E o g z 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(popmupyemoii(bix) (opMma npomeRyTOUHOM aTTeCTALUH g o ?i s g 2 % = § yCIeBaeMOCTH;
KomneTeHuuu (i) n =) E g E_ ) E S E & (hopMBI IPOMEKYTOYHOTO KOHTPOJIS
LTS g 2 & S é = E S é ycIeBaeMoCTH
}IIOCTI/DKeHI/IfI“ é E‘ E é g I% = 8 g
KOMIIETCHIIMHA
N/-OI1IK-14.2 CopTupoBKa MacCHBOB.
NJI-OIIK-14.3 | JlaGoparophas paGota Ne 3.2. 2 3
OddexTHBHBIE METOBI COPTUPOBKH MacCHBOB
Jlaboparopnas padora Ne 3.3 4 3
CopTrpoBKa Nocie0BaTeNbHOCTEN
OIIK-11 Paznen IV. Ilpouenyps! u pyHKUuM 4 X 12 X 14 DopMBI TEKYIIETO KOHTPOJIA
NA-0OIIK-11.1 Tema 4.1 2 2 o pazzeny 1V:
WJ-OIIK-11.3 | ®yHKuuK B IpOrpaMMUPOBAHUH 1. ycTHBIH ompoc,
Tewma 4.2 2 2 2. IMChMEHHBIN OTYET C pe3yNbTaTaMH
OIlK-14 PeKypCUBHBIC alITOPHTMBI 1n1abopaTopHOit paboThI
NJI-OIIK-14.1 | JTa6oparopnas pabota Ne 4.1 4 3
NJ-OIIK-14.2 CocTaBiieHue MporpaMM Ha OpraHU3aIi0 QYHKIWUN U IPOLEAYP
U-OIIK-14.3 JlaGoparopHast padota Ne 4.2 4 3
CocTaBiieHue nporpaMM ¢ NPUMEHEHNE PEKYPCUU
Jlaboparophas padora Ne 4.3 4 4
3anavya onTUMaIbHOTO BeIOOpa. XaHOMCKHe OalllHu
Pa3znen V. AnropuTMsel JTHHAMHYECKOT 0 X X X X 10 DOopMBI TEKYIIETO KOHTPOJIS
MPOrpaMMHUPOBaAHNS o pazzueny V:
omuyem no 8bINOJIHEHHOM) 3A0AHUIO
OK3aMeH X X X X 36 9K3aMEH 10 OmiIeTam
HUTOI'O 3a émopoii ceMmecTp 16 34 58




3.3. Kparkoe conepkanne yd4eOHON TUCIUILTUHBI
Ne LR DS P L Conep:xanue pasjeia (TeMbl)
TEMbI JUCHHUITJINHBI
Pazgean | Paznean |. [TonsiTue aAropuT™M U CTPYKTYPa AAHHBIX
Tema 1.1 Tema 1.1 Brenenue B npenmer. IloHsTHE anTOpUTMa B CTPYKTYPHI
[ousiTus: gaHHbBIE, nanHbIx. Knaccudukanus cTpykTyp AaHHBIX. DPQPEKTUBHOCTD
ITOPUTM, IPOTPaMMa. ITOPUTMOB. BrruncianuTenbHas CI0)KHOCTh allrOPUTMOB.
CBoiicTBa anropuTMAa. DJleMeHTapHbIe 0a30BbIE YITPABIISAIONTNE CTPYKTYPHI:
MOCJIEe0BAaTEIFHOCTD, BETBICHNE, PA3IMYHbIC IIUKIIBI (C
NPEYCIOBHEM, C IOCTYCIOBHEM, TAPAMETPHUUECKHE).
Paznen Il DyHIaMeHTAJbHbIE CTPYKTYPbI JaAHHBIX
Tema 2.1 Turbl JaHHBIX. [Ipocteie Tunbl JaHHBIX. CTaHAAPTHBIE TUIBI JAaHHBIX.
Knaccngukanus tunos CrpyKTypHpOBaHHbIE TUIIBI JaHHBIX. JJuHaMuuecKue
JAHHBIX CTPYKTYPBI JaHHBIX.
Tema 2.2 JluneiiHble cTaT4yecKue OpHOMEpHBIE 1 MHOTOMEPHBIE MacCUBBIL. JlnHaMuueckue
CTPYKTYDBI JaHHBIX. MmaccuBbl. Co31aHne U HHAEKcalus MaccuBoB. ba3oBbie
MaccHBBL AITOPUTMBI 00PaOOTKH MAaCCHBOB.
Tewma 2.3. YcoBHEIM oniepaTop. OcoOeHHOCTH BBOJIA/BBIBOIA. Y CIIOBHBIH omepaTop. OnepaTop
Omneparop BeIOOpa BBIOOpA.
Paznen |1l | CopTupoBKka 1aHHBIX
Tema 3.1 Huxnel. Bnoxxennsie uukibl. | Lukin ¢ nocrycnoBueM. Lukn ¢ npenycnoBuem. Lluki ¢
napamerpoM. [luki ¢ ycnosuem (while), Llukn o0xona
nocnenoBatenbHOcTH (for)/ HexoTopeie oCHOBHBIE
AITOPUTMHUYECKHE MPUEMBI
Tema 3.2 OOBEKTHI 1 COPTHPOBKA. CoprupoBka MaccuBOB. D (heKTHBHBIE METOBI COPTHPOBKH
CopTHpOBKa IMOCIEI0BATENILHOCTEH
Paznen IV | [Ipouenyps! u pyHkuuu
Tema 4.1 DyHKIUU B [Mapametpsl 1 aprymeHThl GyHKIMH. JIokanbHbIE U
IPOrpaMMHUPOBAHUHI r1100aJIbHBIC TIEPEMEHHbBIE
Tema 4.2 PexypcuBHBIE alTOPUTMBI [TonsTHe pexypcun. PeKypcHBHBIN BEI30B (DYHKITHH
Paznen V JAuHamMmnyeckue CTPYKTYPbI JaHHBIX
3.4. OpraHuzaiys caMmoCTOATEIbHON PaboThl 00YYaIOIIUXCS

CamocrosiTenbHasi paboTa CTyJeHTa — Oo0s3aTeNbHas 4acTh 00pa3oBaTENIbHOTO MpOIecca,
HampaBlieHHAs Ha pa3BUTHE TOTOBHOCTH K MPOPECCHOHATHHOMY U TMYHOCTHOMY CaM0O0Opa30BaHUIo,
Ha TIPOCKTUPOBAHNE JTATLHEHIIIET0 00pa30BaTEIIFHOTO MapIIpyTa U MPOoPeCCHOHATBHON Kaphephl.

CaMocTosTenbHast paboTa 00y4aronuXcs 1Mo JUCIHUILTHHE OPTraHU30BaHa KaK COBOKYITHOCTh
ayJIMTOPHBIX W BHEAYJUTOPHBIX 3aHATUH M paboT, 00eCneYMBAIOUIMX YCIHEIIHOE OCBOCHHE

JUCHUITIINHBI.

AyauTopHas caMOCTOsITeNbHasi paboTa OOydYarOMIMXCS IO JAUCIUIUIMHE BBIMOJTHSAETCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOJCTBOM TMpENojAaBaTesis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNbHas padoTa 00y4aroImuXCcsl BXOJUT B 0011l 00bEM BPEMEHH, OTBEACHHOIO Y4eOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYeTCs PaCIUCaHuEeM YUeOHBIX 3aHATHH.

BueayauropHas camoctosiTenbHast pabota o0ydaronuxcs — INlaHupyeMasl yueOHasi, Hay4HO-
UCCIIeIoBaTeNbCKasl, MpakTHyeckast paboTa o0yyaromuxcs, BEIIOJIHAEMast BO BHEAYIUTOPHOE BpeMs
10 33JaHHI0 U IIPU METOJAMYECKOM PYKOBOJCTBE MpeErnojiaBareis, HO 0e3 ero HernocpeACTBEHHOrO
y4YacTHsl, paCIUCaHNuEeM YUeOHBIX 3aHATUI HE PETJIAMEHTHUPYETCS.

BueayautopHas camocTosiTenbHast paboTa 00y4yaronuxcsi BKIIOYaeT B ceOsl:

MOJITOTOBKY K JIGKIIUSM ¥ TJa00paTOPHBIM 3aHATHSM, SK3aMEHY;

U3y4eHHEe y4eOHBIX MOCOOuIt;

M3y4YeHHE pa3ZesioB/TEM, HE BBIHOCUMBIX Ha JIEKUUMU M JAOOpaTOpHbIE 3aHATHS
CaMOCTOSITENILHO;




- HU3YUYCHUC TCOPCTUYCCKOI0 U IMPAKTUUYCCKOIO MarcpHaia 10 PCKOMCHIOBAHHBLIM
HCTOYHUKAM,
- IIOATrOTOBKA K BBIIIOJIHCHHUIO na6opaT0prlx pa60T 1 OTYCTOB 110 HUM.

CaMocrosiTenpbHasi paboTa OOy4arOmMXCS C ydYacTHeM IMpernojaBatens B (opme HHON
KOHTaKTHOM paloThl MpeaycMaTpuBaeT TPYNNOBYIO U (WIM) HWHAUBUIyalbHYIO paboTy ¢
00y4JarIUMUCS ¥ BKITIOYAET B CeOsI:

— MPOBEACHUE WHAMBUIYAIbHBIX M TPYNIOBBIX KOHCYJIbTAllM MO OTIEIbHBIM
TeMam/paszienaM JUCHUTUINHBL

- MIPOBEJICHUE KOHCYIbTALUN MIEpe]] IK3aMEHOM,;

Hepequb pa3I[eJIOB/T€M/, IOJIHOCTBIO HJIM 4YaCTHYHO OTHCCCHHBLIX Ha CaMOCTOATCIIBHOC
HN3YUYCHHUC C MOCICAYIOIIUM KOHTPOJIEM:

T
Buasbl u popmbl P
HaunmenoBanue ya
KOHTPOJIBHBIX
pasnaesia /TeMbl N oe
MepOoNpPHUATHI
JAUCHUIIIMHBI, @ MK
Ne 3anamm JIsd CaMOCTOATEJIbHON paﬁOTbI (y‘lPIT])IBalOTCﬂ
BBIHOCHUMbIC HA ocC
Nnpu NpoBE¢ACHUN
CaMOCTOSITeJIbHOE Th,
TeKyIIero
H3y4YeHHue ya
KOHTPOJIs) c
Paznen V JAuHamMmnyecKkne CTPYKTYpPbI JaHHBIX
Tema 5.1 Junammaeckoe PexypcuBHBIE THITHI TaHHBIX omuem no 10
IIPOrpaMMUPOBAHKE Yka3zarenu 6bINOJHEHHOMY
JIuneiinbie cnucku domawmemy
HepeBbs 3A0aHUIO
CoanancupoBaHHBIC AEPEBbHSI
OnTuManbHbIE AEPEBbS TOMCKA
[IpropuTeTHBIE AEPEBBS IOUCKA

3.5. IlpumeHeHHe PIEKTPOHHOTO 00YUYEHUS, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTUH

IIpu peanuzanuu nporpamMmbl  y4yeOHOM JUCHMIUIMHBI 3JEKTPOHHOE OOydeHue W
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU HE TPUMEHSFOTCSI.
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U HIKAJIA ONEHUBAHUA

4.1. CoOTHECEHHE INIAHUPYEMBIX PE3YIbTATOB O0YUYEHHS C YPOBHIMHU CPOPMUPOBAHHOCTU KOMIIETEHIUH.

Yposuu Hrorosoe Ouenka B . IlokasaTeaun ypoBHs ¢()OPMUPOBAHHOCTH
c¢(hOpMHPOBAHHOCTH KOJIU4Y€ECTBO NATHOAIIHLHOT = =
. YHUBEPCAJIbHOM(-bIX) o01enpodeccnoHAIbHBIX npogeccunoHAIbLHOI
KOMIeTeHnu (-if) 0aJ1J10B cucreme N o
. KoMmneTeHunu(-i) KOMIIeTeHIUI KOMIIeTeHIIUHU
B 100-6anabHoi 1o pe3yJibTaTam OTIK-AL
cucremMe TeKyuei u VJI-OTK-11.1
10 pe3yabTaTam MPOMEKYTOYHOM I/IJI-OHK-11.3
TeKyulei u aTTrecTaluu OIIK-14
NMPOMeKYTOUHOMH WJI-OTIK-14.1
aTTecTAlUU NI-OI1K-14.2
WJI-OIIK-14.3
BBICOKUIA 85-100 OTJINYHO/ OO0yyvarormuiics: :
3a4TeHO (OTJIIMYHO)/ — HCYEPIIBIBAIOIIE U JIOTUICCKU
3a4TEHO CTPOWHO M3JIaraeT yueOHBIiH

Marepua, yMeeT CBsI3bIBaTh
TEOPHIO C MTPAKTUKOM, CIIPABIISICTCS
C pelIeHHeM 331au
pohecCHOHATEHOM
HAIMPaBJICHHOCTH BBICOKOTO
YPOBHSI CIIOHOCTH, ITPABUIILHO
000CHOBBIBAET PHHSATHIC
peIICHHUS;

— MOKa3bIBAET BBICOKHUE
CMOCOOHOCTH B TIOHUMAHHU U
NPaKTHYECKOM HCIOTb30BaHUN
QITOPUTMOB JUTSL PEIIICHUSI
MOCTABJICHHBIX 33/1a4;

- CcrocoOeH MpoBecTH
TECTUPOBAHUE U OTJIAAKY
pa3paboTaHHOTO MPOrPAMMHOTO
KOJ1a Ha BBICOKOM YPOBHE;




— CBOOOJHO OPUEHTUPYETCS B
y4eOHOU U MPO(HeCCUOHATBHOM
JIHUTEpaType;

- IPaBUJIBHO BEIOMpaET
ITOPUTMBI, METOIBI,
MIpOrpaMMHBIE CPEJCTBA IS
pelIeHns 3a7jad B COOTBETCTBUU C
TPYZOBBIM 3a/laHHUEM;

- 1aeT pa3BEepHYTHIE,
HCYEPIBIBAIOLINE,
npohecCuoHaNbHO IPAMOTHBIE
OTBETHI HA BOIIPOCHI, B TOM
YHUCJIE, JONOJHUTEIbHEIE.

OBBIIIEHHBIN

65— 84

X0poIo/
3a4TeHo (Xopoio)/
3a4TEHO

OO0yuaromuiics:

— JIOCTaTOYHO MOJPOOHO,
IPaMOTHO M TI0 CYIIECTBY U3JIaract
W3YYCHHBIH MaTepUal, IPUBOIUT U
pacKpbIBaeT B Te3UCHOH (hopme
OCHOBHBIE TIOHSTHS;

— MOKa3bIBAET XOPOILIHE
CMOCOOHOCTH B TIOHUMAHHU U
MPaKTU4YCCKOM UCTIOJIb30BaAHUHU
AJITOPUTMOB JJIs1 pECIICHUA
MOCTABJICHHBIX 33/1a4;

- CIIOCOOCH MPOBECTH
TCCTUPOBAHUC U OTIAAKY
pa3paboTaHHOrO MPOrPAMMHOTO
KOJIa Ha JJOCTATOYHO BHICOKOM
YPOBHE;

— JIONYCKAaeT eJMHUYHbIC
HerpyObie OLIHOKH B BBIOOPE
AJITOPUTMOB U METOJIOB OIICHKH
CTPYKTYPHI JaHHBIX TIPH
pelLIeHUY 3a/1ay4;




— JI0OCTaTOYHO XOPOIIO
OpUEHTHPYETCS B YUCOHOH 1
npodeccnoHaIbHON JIUTEPAType;
— OTBET OTpakaeT 3HAHHE
TEOPETUYECKOT0 U MPAKTHYECKOTO
Marepuaia, He JoIycKas
CYIIECTBEHHBIX HETOYHOCTEH.

0a30BBbIi 41 - 64 yIIOBIIETBOPUTEIHHO/ - OOyyaromuiics: Ooyuaroruiics:

3a4TEHO — JIeMOHCTPHpPYET TEOPETHYECKHE | — JIEMOHCTPHPYET TEOpPETHYECKHE

(ynoBneTBOpUTENHHO)/ 3HaHHSA OCHOBHOTO y4eOHOTO 3HAHUS OCHOBHOT'O y4eOHOTO

3a4TEHO Marepuana JMCLHUILUIMHEL B 00beMe, | MaTepralia JUCHHILIMHBI B 00beMe,
HEOOXOIUMOM TS JAJIbHEHIIero HEoOXO0IMMOM JUTsl TaJTbHEHIIEero
ocsoenuns OITOIT; ocBoenns OITOII,
- ¢ omMOKaMH CIIOCOOEH MPOBECTH | - C 3aTPYAHCHUSAMH YMEET
TECTHPOBAHUE U OTIAAKY (opMasT30BaTh MOCTABICHHYIO
pa3paboTaHHOTO MPOrPAaMMHOTO 3ajady;
KOJa; - TIOKa3bIBaeT
— JIeMOHCTpHpYET yJIOBJIETBOPUTEIBHbIC
(parMeHTapHbIe 3HAHHSI OCHOBHOW | CIIOCOOHOCTH B YMEHUH
yaeOHOH INTepaTypsl 10 COCTaBIIATH U OYOPMIIATD
JTMCLHILINHE; HPOrPaMMBI B COOTBETCTBHUH C
— OTBET OTpayKaeT 3HaHUS Ha 3a/1aHACM;
0a30BOM YPOBHE TEOPETUYECKOro M | ~Ha HC BBICOKOM YPOBHE BJIALCCT
NPAaKTUYECKOTO MaTepUaa B HaBBIKaMU MOMCKa HH(popMayn
00BeMe, HEOOXOIMMOM JIJIST MOCPEJCTBOM BJIEKTPOHHBIX
JIampHenIe yaeonl n pecypcoB
MPEJCTOAIIeH PadOTHI 1O
npod o odydeHusl.

HU3KHH 0-40 HEYJ0BJIeTBOpUTENbHO/ | OOydaromuiics:
HE 3a4TE€HO —  JIeMOHCTpUpyeT (hparMeHTapHble 3HAHKS TEOPETHUECKOTO U IPAKTUUECKOTO MaTepHall, JIOIyCKaeT

rpyOble OMMOKY MPH €r0 M3TOKCHUH Ha 3aHATHAX U B X0JI€ IPOMEXYTOUHOH aTTeCTalum;

—  HCHBITHIBAET CEPhE3HBIE 3aTPYIHEHUS B IPUMEHEHUH TEOPETUUECKUX MOT0KEHUH NPU peLLICHUN
MPAaKTUYECKHUX 3a/1a4 IPO(heCCHOHATBHON HAIIPAaBICHHOCTH CTAHAAPTHOTO YPOBHSI CIIOKHOCTH, HE
BJIazieeT HeOOXOJUMBIMH JUI ATOTO HABBIKAMH U IPUEMAMH;

— HE CIoCOOEH COCTaBUTH AITOPUTM ISl PELICHUS TOCTABICHHON 3a1a4H;

—  HE BIajeeT NPUHIMIAMH pa3pab0TKU OCHOBHBIX &JITOPUTMUYECKUX KOHCTPYKINH;
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B 00beMe, He0OX0IMMOM JIJIsl AaJIbHEHIIIeH y4aeObl.

5.

[Tpu mpoBeneHUN KOHTPOJISI CAaMOCTOSITEIbHON PabOThl 00YYAIOIINXCs, TEKYIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluy 10 y4eOHON AUCIUIITUHE
«ANTOPUTMBI U CTPYKTYPBI JTaHHBIX» MPOBEPSIETCS YPOBEHb CHOPMHUPOBAHHOCTH Yy OOYHAIOIIMXCSI KOMIETEHIIMM U 3allJIAaHUPOBAHHBIX PE3yJbTAaTOB

OIIEHOYHBIE CPEJACTBA JJI5I TEKYIIETO KOHTPO.JIS YCIIEBAEMOCTH U ITIPOMEXKYTOYHOM
ATTECTALIHUHU, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYYAIOIIUXCA

00y4YeHHs M0 JUCLUUIUINHE, YKa3aHHBIX B pa3Jiene 2 HaCTOSIIEH MPOrpaMMBl.

5.1. ®opMbI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH, ITPUMEPBI TUIIOBBIX 33 TaHH!

Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpuMephI THIIOBBIX 3aJaHUI

1

MHUCBMEHHBIN ONpoC Mo pazaeny I:
«IToHsATHE aNnTOPUTM U CTPYKTYpa
JAHHBIX)

3agaHue
1. Kakoe 3Hauenue OyneT B IEpeMEHHOW X MIOCIIE BHITIOTHEHUS KOAA:
x=0
for i inrange(1,5):
X=X+i
print(x)

2. CxonpKo cTpouek OyJieT BEIBEJICHO Ha SKpaH B PE3YJIbTaTe BHIIOIHEHHUS 3TOrO KOJIA!
for i in range(1,6):
if i<3==0:
continue
print(i)

3aganue

1. Yro Oyzner BeIBEZCHO Ha SKpaH B PE3yJIbTATE BHIIIOJIHEHUS 3TOTO KOJa:
a="'22222'

print(a[2:])

2. Kakoe 3HaueHue 6yz[eT B HCpCMCHHOﬁ X IMOCJIC BBIIIOJITHEHHUA KOOA.
x=0
for i in range(9,0,-1):

—  BBINOJIHAET 33JaHUs TOJIBKO MO 00pa3Ily ¥ MoJ PyKOBOACTBOM IIPEIIOIaBaTEeIs,
—  OTBET OTpaXkaeT OTCYTCTBUE 3HAHUII HA 6a30BOM YPOBHE TEOPETUYECKOI0 U MPAKTHYSCKOr0 MaTepuasa
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepsbl THNIOBBIX 3aJaAHUI

ifi%2==0:
x=x+1
print(x)

WNnauBunyansHoe JOMaIIHee 3aaHme
o paszaeny V: «/lnnamudeckue
CTPYKTYPBI JTaHHBIX)

1.

Hanummre nporpaMmmy, KoTopast OyJIeT MpoBepsATh MPABIILHOCTH X0/1a. Ha Bxox momaércst ctpoka
— 3TO IIaXMaTHasl 3alKCh HAYAJIbHON MO3MIMK (PUTYPBI 1 KOHSYHOM IMO3UIINU, HAIIPUMED, TaK:
D5-C7. Ha BbIX0/] HY>)KHO BBIBECTH PE3YJIbTAT aHAIM3a 3alMCH XO/a!

YES - ecnu yka3aHHbBIN X0/ BEpHBIA,

NO - ecriu Takoii X011 HE 110 TpaBHUIIaM, YKa3aHHBIM i1t KoHsl.

["apaHTUpYyETCS, YTO 3aMUCh X0J1a OyIeT yKa3aHa KOPPEKTHO, TO €CTh OYAET COCTOSATh U3 5-TH
CHUMBOJIOB, B cepeiHe «jaeducy», OyKBHI ¥ U(PBI HA IPABHIILHBIX MECTAX M B Pa3pPEIIEHHOM
JAana3oHe JUIs MIaXMAaTHOM JIOCKH.

2.

[Tpenmonioxxum, uyTo odepear Q, yCTpOCHHAs 10 MPHHIIMITY «IIEPBBIA BOIIET — IEPBBIN BBIMIEID)
(first%in%first%out = fifo), c snementamu Tuna TO peann3zoBaHa Kak CBA3HbBIN cicok. Hanumme
MOJTIYJIb C TIOJIXOJSIICH CTPYKTYPOM JTaHHBIX, IPOIEypaMH Ui BCTABKU U M3BJICUCHUS JICMCHTA
u3 Q, a Taxke (YHKUUIO TPOBEPKH, MycTa odepenb wid HeT. [Ipouenypsl JOKHBI UMETh
COOCTBEHHBIM MEXaHHM3M, 00CCIICUNBAIONINH YIKOHOMHOE HCITOJIb30BAHNE TTAMSITH.

OT4eT 0 BBINOIHEHNH JIA00OPATOPHBIX
pabot

1. Hanmwvimure nporpaMmy, peIIarolyro KyOudeckoe ypaBHeHHe BUaa y>+px+q = 0 ¢ TOMOIIBI0 (pOpMyJIbI
Kapnano. 3nauenus k03hOUIMEHTOB p U q BBOSTCS C KIaBHaTyphl. Haliiute KOpHU ypaBHEHHSI.
[MomuuTe, uto Python MoskeT paboTaTh ¢ KOMIUIEKCHBIMH YHCIIaMU, HO MOJTyJTb math Mcrons30BaTh
JUTS UIX BO3BEJICHUS B CTEIICHb HElb3s. BybTe BHUMATEIbHBI ¢ KyOUUECKUM KOPHEM: KyOHYECKHUI
KOPEHB OT OTPHUIIATEIILHOTO YKCIIA MPEBPAIIAETCS B KOMIUIEKCHOE YUCIIO.

2. Hamummmre nmporpamMMy, KOTopasi IOMOXKET BaM ONITUMU3HPOBATh MyTellecTBUE Ha aBToMooOmIe. [1ycTh
MpOrpaMMa 3arpanuBacT y MoJIb30BaTessl CIeAYIONINE TaHHbIC:

* CKOJIBKO KMJIOMETPOB XOTHTE MPOEXaTh Ha aBTOMOOHMIIE?

* CKOJIBKO JINTPOB TOILIMBA pacxoayeT aBToMoOmits Ha 100 kmmomeTpoB?

* CKOJIBKO JINTPOB TOILJIMBA B BaiieM Oake?

Janee B 3aBUCUMOCTH OT BBEAEHHBIX 3HAYCHHUI ITPOTPaMMa JIOJHDKHA BBIJIATh BEPJIUKT: IPOEIETE BB
KeJlaeMoe PACCTOSTHIE WU HET;
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Ne it

DopMBbl TEKYLIET0 KOHTPOJISI

IIpumepbl THNOBBIX 3a1aAHUM

3. aHo HarypaibHOe 9uciio. OnpenenTh, CKOIBKO pa3 B HEM BCTpEUYaeTCss MaKCHMabHas udpa

(manpumep, ms uncna 132233 orBer paBeH 3, s uncna 46336 - nBym, ans uncna 12345 - omHoMY).

5.2. KpI/ITepI/II/I, IIKaJIbl OOCHUBAHHWA TCKYIICI'O KOHTPOJIA YCIICBACMOCTHU !

HaumeHoBaHue
OLIEHOYHOI'0 IIIxajbl OeHHBAHUSA
(K;E;ﬁf:]izl‘lo- Kputepun onennBanus
T 100-6anabHas [aTubasIbHas
MepOl’lpHﬂTI/lﬂ) cucrema cucremMa
OTYer 1o Pabora BeimonHeHa nonHocThi0. HeT ommbok B Torudeckux paccyxaeHusX. BozmoxHo 5
aGOPaTOpHOH paGore | HATHYHE OHOH HETOYHOCTH HIIH ONMCKH, HE ABIIOUIMECS CICICTBUCM HE3HAHMUS WITH
HETMOHUMaHUsl yueOHoro marepuana. OOydaronuiics: moka3a HONMHbBIH 00beM 3HaHUH,
YMEHUI B OCBOCHUH MPOHICHHBIX TEM U IPUMEHEHHE UX HA MPAKTHKE.
Pabora BEIONTHEHA TTOTHOCTHIO, HO 00OCHOBAHMI IIArOB PENICHUS HETOCTATOTHO. 4
Jonyniena ofHa ommOKa WK JBa-TPU HEAOUETA.
JomnyiieHs! 0ojiee 0HO# OMMOKY WK 00Jiee ABYX-TPEX HEJOUETOB. 3
PaboTa BeImonHEeHa HE MOTHOCTHIO. J{omyIeHb!I rpyOble OMHOKH. 2

5.3. IIpomexxyTOouHas aTTecTarus:

dopMa IPOMeKYTOYHOM

Tumnosbie KOHTPOJbHBIC 3a1aHUA U HHBIC MaTEPHUAJIbI

aTTecTaluu AJiS IPOBe/IeHUA MPOMEKYTOYHOH aTTeCTaAlNu:
DK3aMeH: bunem 1
YCTHBIH ompoc 1o Owuieram,
BKJIFOYAIOIIUX MIPAKTUICCKOEC 1. Bcrtpoennsiii Tum Str. Metoas! oOnekTa Str.
3aJlaHUe 2. Hanwmcatpe nporpammy st OMHAPHOTO TIOMCKA TIO3UIIMK KICKOMOTO clioBa B (haiine. B haiine B kaxxpoii HOBO# cTpoUKe

HaxXoauTCsa HOBOEC CIIOBO. HporpaMMa JA0JDKHA rapaHTUpPOBaTh, YTO CJIOBO HaﬁﬂéTCfI HE 60)'[66, yem 3a 20 I/ITepaI_II/Iﬁ

[UKIIA.

bunem 2

1. MmuoxectBa. Berpoennsie Tumsl set u frozenset.
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2. HafII[I/ITe CyYMMY IOCJICA0BATCIIbBHOCTH HATYPAJIbHBIX YHUCECII, €CJIIN IIPU3HAKOM OKOHYaHU A
MOCJICAOBATCIIBHOCTHU ABJIACTCA ABA MOAPA UAYHIUX YHCJIa 0. I’II/ICJIa, CTOAIIHNC ITOCJIC ABYX Hy.HGfI B

PEHICHUHN 3aJa4X Y4aCTBOBATh HE JOJI’KHBI.

5.4. Kpurepuu, mKaabl OLEHUBAHUS IPOMEKYTOUHON aTTECTAIIMN Y4EOHON AUCIUILIINHBI

dopMa NPoOMeKYTOTHOMI
arTrecTanuu

HaumeHoBaHHE OLIEHOYHOTI'O
cpeacTBa

Kpurepum onenuBanus

IIIxaabl oleHUBaAHUA

100-6as1bHaR IIsarnéaniabsHast
cucTemMa cucremMa

9K3aMEH:
YCTHBIH OIPOC 10 OUJIeTaM,
BKJTFOYAIOIIHNX MPAKTUIECKOE 3aJaHHE

OO0yyvaromuiics:

—  JIEMOHCTPHUpPYET 3HaHUs, OTINYAIOIIUecs IIIyOuHOMN 1
COZIEPKATEILHOCTBIO, AACT ITOJIHBINA NCYEPIIBIBAIOIIMIN OTBET, KAK Ha
OCHOBHBIE BOIPOCHI OMJIeTa, TaK U Ha JIOTIOJTHUTENbHEIE;

—  cBOOOJHO BJaJieeT HAYYHBIMH MOHSTUSMHE, BEIET TUAJIOT U BCTYIAET B
Hay4HYIO TUCKYCCHIO;

—  cmoco0eH K WHTeTpalny 3HAaHUH 110 OTPE/ISIICHHON TeMe,
CTPYKTYpPUPOBAHHUIO OTBETA, K aHAIM3Y MOJOKEHUH CYIEeCTBYIOINX
TEeOpHil, HAy4HBIX IIIKOJ, HAIPaBJIEHHH MO0 BOIPOCY OUIIEeTa;

—  cBOOOJIHO BBHITIOJTHSIET IPAKTHUECKUE 3a][aHNUs TIOBBIIIEHHON
CJIO’KHOCTH, IPEAYCMOTPEHHBIE IPOrPaMMON, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOH U JIOTIONIHUTEILHOM JTUTEPATyPOH.

OtBeT He COAEPKUT (PAKTUIECKUX OMHMOOK U XapaKTepUu3yeTcs IITyOnHOH,
MOJTHOTOH, YBEPEHHOCTHIO CYXKJICHUH, HIUTIOCTPUPYETCS IPUMEPAMH, B TOM
4Hcie U3 COOCTBEHHOM MPAKTUKU.

5

OOyyarouics:

—  TIOKa3bIBaeT JIOCTATOYHOE 3HAHUE Y4eOHOro MaTepuaia, HO JO0IyCKaeT
HECYIIECTBEHHBIC (PaKTHIECKHUE OIIMOKH, KOTOPhIE CIIOCOOCH UCIIPABUTH
CaMOCTOSITEIBHO, OJlarosiapsi HaBOAALIEMY BOIIPOCY;

—  HEJIOCTaTOYHO pacKphiTa MpodiiemMa Mo OJJHOMY M3 BOIPOCOB OniieTa;
—  HEJIOCTATOYHO JIOTHYHO OCTPOCHO U3JIOKEHHE BOMPOCa,
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaumeHoBaHHE OLIEHOYHOTI'O
cpeacTBa

Kpurepum oneHuBanus

IIIxaasl onleHUBaAHUA

100-0ais1pbHaAR
cucTeMa

IIaTnéannLHas
cHuCcTEMA

—  YCIIEIIHO BBIMOJHAET MPETYCMOTPECHHBIC B TPOrpaMMe MPAKTUICCKUC
3aJlaHuUs CpeTHEN CII0)KHOCTH, aKTUBHO PabOTaeT C OCHOBHOM JIUTEPATYPOH,
—  JIEMOHCTPHPYET, B I[EJIOM, CHCTEMHBIH IMOIXO0J K PEIICHUIO
MPAKTUYECKUX 3a/1a4, K CAMOCTOSITESILHOMY TTONIOJTHEHHUIO Y OOHOBJICHUIO
3HAHUH B X0JI¢ AalibHEHIeH yueOHoi paboThl U MPOoheCCHOHATBHON
JeSITEITBHOCTH.

B oTBeTe packphITO, B OCHOBHOM, COJICPKAHUE OHIICTa, HMEIOTCS
HETOYHOCTH IPH OTBETE HA JOMOJHUTEIbHBIC BOPOCHI.

OO0yyJaromuiics:

—  TIOKa3bIBacT 3HaHMS (PparMEHTAPHOTO XapaKTepa, KOTOphIe
OTIINYAIOTCS TOBEPXHOCTHOCTHIO M MAJIOH COAEPKATEIBHOCTHIO, TOTYCKAET
(akTHueckue rpyoble OMNOKHY;

—  HEe MOXKET 000CHOBATh 3aKOHOMEPHOCTH M MPHUHIIUIIBI, OOBICHUTD
(akThl, HapyIlIeHa JIOTUKA H3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTD
MPEICTaBISIEMOTO MaTepHala, MPEeICTABICHNS O MEXIPEAMETHBIX CBSI3IX
cia0kble;

—  CIIPaBIISAETCS C BBHITIOIHEHUEM MPAKTHUECKUX 3aJaHUM,
MPElyCMOTPEHHBIX MPOrPAMMOI1, 3HAKOM C OCHOBHOM JINTEPATYPOH,
PEKOMEHIOBAaHHOHN MPOTPaMMOii, TOMTYCKAET IMOTPEITHOCTH ¥ OIIUOKY TIPH
TEOPETHUYECKUX OTBETAX U B XOJI€ MPAKTUIECKOM paboTHI.

Coneprkanue OmiieTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH TIPU OTBETE
Ha OCHOBHBIE H JIOTIOJTHUTEILHBIE BOIPOCKHI OMJIETa, OTBET HOCHT
PENpPOAYKTUBHEIN XapakTep. HeyBepeHHO, ¢ OOIBIINMU 3aTPyTHEHUSIMU
penraeT NpakTUYecKue 3a/1a4y WK He CIPABISeTCsS ¢ HUMU
CaMOCTOSITEIIHHO.

Oo6yuatomuiics, 00HapyXHMBaeT CyIIECTBEHHBIE TPOOEIBI B 3HAHMSX
OCHOBHOT'0 y4eOHOT0 MaTepuana, JI0MycKaeT MIPUHLIUINATbHBIEC OLIHOKH B
BBITIOJTHEHUY TIPEYCMOTPEHHBIX TPOTPaMMO MTPAKTHYECKUX 3aJaHHM.

Ha Gomnbiyto 4acTh JIOMOTHUTENEHBIX BOIIPOCOB IO COJIEPKAHUIO dK3aMeHa
3aTPYHSAETCS JaTh OTBET MM HE AAET BEPHBIX OTBETOB.
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5.5. Cucrema OLEHUBaHUS PE3YJIHTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOU

aTTCCTAallhH.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOQHOﬁ aTTcCTallu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema
Texymuil KOHTPOJIb:
- MUCbMEHHBIN OMpoc 1o pazaery I 2-5
- HHIMBUAIYAIIEHOE JJOMAITHEE 33/JaHUC 2-5
1o pazueny V
- OTYET 110 JTabopaTOpHBIM padoTam 2-5
[IpomexyTodHast aTTecTarys OTIINIHO
(9x3ameH) XOPOIIIO
HToro 3a tuciuIuinHy YAOBJICTBOPUTEIHHO
9K3aMeH HEYIOBJIIETBOPUTEIHHO

HOJ'Iy‘IeHHHﬁ COBOKyrIHBIﬁ PE3YJIbTAT KOHBEPTUPYCTCA B H}ITI/I63.J'IJ'IBHYIO CUCTCMY OLICHOK B

COOTBETCTBUU C TAOIULIEN:

100-6anabpHas cucTemMa

NATHOAJIbHAS CHCTEMA

IK3aMCH 3a4eT

OTJINYHO

XOpOILO

YIOBJIETBOPUTEIIEHO

HCYAOBJICTBOPUTEILHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanuzanus mporpammsl

npeaycMarpuBacT HCIOJbB30BAHHUE B IIPOLCCCC 06y‘leHI/IH

CJIEAYIOUIMX 00pa30BaTEIbHBIX TEXHOJIOTHM:
— poOIeMHast JTEKIHS;
- IIPOBEICHUE UHTEPAKTUBHBIX JICKIIW;
- JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH,;
- oOydeHue B COTpyJHUYECTBE (KOMaH IHasl, TPyIoBas paboTa);
- TEXHOJIOTUU C HCIIOJIb30BAHUEM HUIPOBBIX METOJOB: POJIEBBIX, JEIOBBIX, U APYTUX

BUJIOB O0YYAIOIINX UTP

7. INPAKTUYECKASA NIOATI'OTOBKA

HpaKTI/I‘ICCKaH IMOoATOTOBKA B paMKax y‘le6H0ﬁ AUCHUIITIMHBL HE PCATIU3YCTCA.

8. OPI'"AHU3ALIUA OBPA3OBATEJIBHOI'O MTPOUECCA I JIMIL C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbAA

HpI/I O6yquI/II/I Jal C  OrpaHMY€HHBIMH BO3MOXHOCTAMHU 300POBbsA W HHBAJIUI0B
HCIOJIB3YKOTCA TOAXObI, CHOCO6CTBYIOH_II/IC CO3JaHUIO 6636apBCpHOI>'I O6pa3OBaTeHBHOﬁ Cpcabl:
TCXHOJIOTHH I{I/I(i)(i)epeHHI/IaHI/II/I U WHAWBUAYAJIIBHOTO o6yqu1/1${, MNPUMEHCHUEC COOTBETCTBYIOIIUX
MCTOAHUK II0 pa60Te C HWHBAJIMAaMH, HCIOJIb30BAHHUC CPCACTB MAUCTAHIIMOHHOI'O O6H.ICHI/I$I,
MMPOBECACHUEC AOIOJHHUTECIBbHBIX HWHIAWBUIYAJIbHBIX KOHCy.]'H)TaHI/Iﬁ M0 MU3y4acMbIM TCOPETUUYCCKUM
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BOIIPOCAM M TIPAKTUYECKUM 3aHSATHSAM, OKAa3aHHE IOMOINM IPH TOATOTOBKE K IPOMEKYTOYHOMH
aTTeCTallHH.

[Tpu HeoOxommumocTH pabodas mporpaMma JUCHUIUIMHBI MOKET OBITh aJanTHpOBaHA IS
obecrieyeHns 00pa30BaTEIHHOTO MPOIIECCca JIULAM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBS, B
TOM YHCJIIE JUISl TUCTAHIIMOHHOTO OOYYEHHUSI.

VY4eOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUalbl NPEACTABISIOTCS B (opMmax,
JOCTYIHBIX JUIS U3y4YCHUS CTYJCHTaMU C 0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU C YUETOM
HO30JIOTMYECKHX TPYII HHBAJIHJIOB!

JIns MOATOTOBKM K OTBETY HAa NPAKTHYECKOM 3aHSITHH, CTYJICHTAaM C OIpaHMYCHHBIMH
BO3MOXXHOCTSIMH 3/I0POBBSI CpE/IHEE BpPEMsl YBEIMUMBACTCS 110 CPABHEHHIO CO CPEAHUM BpPEMEHEM
HOATOTOBKH OOBIYHOTO CTY/ACHTA.

Jlist CTyIEeHTOB C MHBAIMHOCTBIO MJTH C OTPAaHHYEHHBIMHE BO3MOKHOCTSIMH 3/1I0pOBbsI (hopMma
IPOBEJICHUS TEKYIIEH M IPOMEKYTOUYHOM aTTECTALMH yCTAHABIMBACTCS C YIETOM MHANBUAYAIBHBIX
NCUXO(PHU3MUECKUX O0COOCHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIBIOTEpE, B
dbopme TeCTUPOBAHUS U T.I1.).

[TpomexyTouHasi aTTeCTalysl MO JUCLUIUIMHE MOXET MPOBOAUTHCS B HECKOJBKO ATAIOB B
dopMe pyOeKHOTO KOHTPOJS MO 3aBEPUICHUIO W3YYCHHs OTICIBHBIX TeM AWUCHMIUIMHBL. [Ipn
HEOOXOIMMOCTH CTYJCHTY IMPEIOCTABISACTCS JOMOIHUTEIHLHOE BpEMsl Ul MOATOTOBKU OTBETa Ha
3a4eTe WM dK3aMeHe.

JUisi OCYIIECTBIICHUSI TPOIENYp TEKYIIETO KOHTPOJS YCHEBAEMOCTH W TNPOMEKYTOYHOMH
aTTecTalyy, OOYYAIOIIMXCS CO3JAIOTCS, NMPH HEOOXOAMMOCTH, (OHIBI OLIEHOYHBIX CPEICTB,
Q/IalITUPOBAHHBIC JUIS JIUI] C OTPAaHHYEHHBIMHA BO3MOXKHOCTSIMHU 3/IOPOBbBS U MTO3BOJISIONINE OIICHUTD
JOCTHKCHUE WMH 3allIJaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTENBHON IMpOrpaMMme pe3yibTaToB
o0y4YeHHsT ¥ YpOBEHb COPMHPOBAHHOCTH BCEX KOMIETEHIMH, 3asBICHHBIX B 00pa30BaTebHOU
nporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

MatepuanbHO-TEXHUYECKOE 00€CIeYeHHe Oucyuniunbl Mpu OOy4EeHHH C HCIIOIb30BAHHEM
TPAAUITMOHHBIX TEXHOJIOTUN 00yUYCHUSI.

HaumMeHoBaHHe Y4eOHbIX ayTUTOPHIA,
JadopaTopuii, MaCTepCKUX, OMOIUOTEK,
CIOPT32J10B, IOMELIeHMIi IS XPAHEHUS H
NPOoPUIAKTHYECKOT0 00CTy:KUBAHUS Y1eOHOT 0
000py10BaHUsl U T.IL.
119071, 2. Mockea, Manas Kanyscckas yauua, oom 1, cmpoenue 1

KOMILIEKT y4eOHo! Mebenu,

TEeXHUYECKUE CPEICTBA O0YyUCHNUS, CITyKaIHue JUIs
MpeJIcTaBiIeHus1 yueOHOo# nHhopMauu 0oIbIION
ayJIUTOPUU:

— 10 nepcoHaIbHBIX KOMIIBIOTEPOB;

— IIPOEKTOP,

— JKpaH.

OcHaleHHOCTh YYeOHbIX ayANTOPHIi, 1abopaTopuii,
MAaCTEPCKHX, OM0JIMOTEK, CIOPTHBHBIX 327108,
NOMeLIeHMH 1/ XpaHeHusl ¥ NPo(UIaAKTHYECKOro
00cayKUBaHUA Y4eOHOro 000py10BAHUS U T.II.

AyIUTOPpUU JIA TTPOBEACHUA 3aHATHI
JICKIIMOHHOTI'O TUIIA

AyIUTOPpUU JIA TTPOBEACHUA 3aHATHI
CCMUHAPCKOr'o TUlia, rpynmoBbIX U
UHAUBUAYAJIbHBIX KOHcyHLTaHHﬁ, TCKYLICTO
KOHTPOJIA U HpOMe)ICYTO‘IHOﬁ aTTeCTalunu

KOMILIEKT yueOHo! Mebenu,

TEXHUYECKUE CPEICTBA O0YUEHHUS, CITy>KaIINe JUIS
npeAcTaBiIeHus yueOHo# nHpopManuu 00IbLIIONH
ayJUTOPUU:

— TPOEKTOP,

— DJKpaH,

— 10 mepcoHaJIbHBIX KOMIBIOTEPOB

aAyIUTOPHH ISl TIPOBEICHUS 3aHATUN 110
MPaKTUYECKON MOJTOTOBKE, IPYIIOBBIX U
VHAVBHUIYAJIbHBIX KOHCYJIBTAIHHA

KOMILIEKT y4eOHOoU Mebeny,
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HaumeHnoBaHue y4eOHBIX Ay TUTOPHI, . .
- OcHaLIeHHOCTh Y4eOHBIX ayANTOPHI, JadopaTopuii,

JIa00paTopuii, MACTEPCKUX, OHOINOTEK,

N MAaCTEePCKHX, 0N0JINOTEK, CIOPTHBHBIX 327108,
CIOPT3aJ10B, NIOMeIeHU i VISl XPAHCHHS H o
NOMeELIeHMH /15l XpaHeHusl ¥ NPOo(GHIAKTHYECKOro
NPOPUIAKTHYECKOT0 00CIy:KMBAHNSA Y1e0HOI0

o0cTy’;KMBAHUS Yy4eOHOT0 000PYAOBAHUS U T.II.

000py10BaHUSI U T.II.

TEXHUYECKUE CPEICTBA O0YUEHUS, CIIy>KaINe JUIs
npecTaBiIeHus yueOHO# nHPopMauy OONbIION
ayJIUTOpUH:

— 10 mepcoHaNBHBIX KOMITBIOTEPOB,

— DJKpaH,

— TPOEKTOp

IMomeneHus AJis1 CAaMOCTOSATEIbHOM PadoOTHI OCHAIeHHOCTH NMOMENIeHUH JJI CaMOCTOATEeIbHOM
o0yJaommxcsi

PpadoThl 00y4YaIOIMXCSI
YUTATBHBIN 331 OHOIHOTEKH KOMIIBIOTEPHAsI TEXHUKA;

IIOAKIHYCHHUEC K CETH «I/IHTepHeT»

TexHomorudyeckoe obOecrieueHue peain3ainn IIporpaMmbl OCYIICCTBIIACTCA C
HCIIOJIB30BaHHUECM 3JICMCHTOB SHGKTpOHHOfI

UH()OPMAIIMOHHO-00Pa30BATEIILHON  CpPEJIbI
YHHBEPCHTETA.
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10. YYEBHO-METOJAYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JJUCHUATIIMHBI
Bua uznanus Anpec caiita 9bC KoanyecTBo
Ne Ton HJIM YJIEKTPOHHOI0 pecypca JK3eMILISIPOB B
ABTOP(BI) HaumenoBanue u3xaHus (yueOHuk, YII, HN3nareancTBO 9
n/n MII u ) N3AAHNA (3anonnaemcs 011 U30aHUIL 8 OubauoTEKe
Ap- 971IEKMPOHHOM 8UOe) Yuupepcurera
10.1 OcHOBHast TUTEPATypa, B TOM YHCIIE JICKTPOHHBIC U3IaHUS
1 Pymsnuesa E. J1., HNudopmanmoHHble YuebHOE M. : ®OPYM, 2009 10
Cmrocaps B.B. TEXHOJIOTHH rmocobue
2 Bupt H. ANTOPUTMBI U CTPYKTYPBI YueOHuK M. : Mup 1989 10
JIAHHBIX
3 I'ypukos, C. P. OCHOBBI AITOPUTMH3ANNHT U YuebHOE NHD®PA-M 2021 https://znanium.com/catalog/prod
nporpamMmupoBanus Ha Python | mocobue uct/1356003
10.2 JlonomHUTENbHAS IUTEPATYPa, B TOM YHCIIC JIEKTPOHHBIC M3IaHUS
1 Baynma B. T"., OCHOBBI IPOrPaMMUPOBaHUA U | YdeOHOe M. : Dueproaromusaar | 1991 10
Bacrokosa H. . AJITOPUTMHUYECKHE SI3bIKU [ mocooue
XKyxos, P. A. SI3BIK IPOTpaMMHPOBAHUS VYuebOHOE NHOPA-M 2021 https://znanium.com/catalog/prod
Python: npaktukym : yuebHoe | mocobue uct/1689648
nocobue
10.3 Metoaudeckue MaTepuaisl (yKa3aHusl, pEKOMEHIAINH 110 OCBOCHHIO TUCIUILIUHEL (aBTOpoB PI'Y M. A. H. Kockirnna)
1 WBanos B. B. [u IIporpamMmmupoBanue Ha VYuebnoe M. : PTYV um. A. H. 2020 10
ap.]. PYTHON rnocobue Koceirnaa
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

11.1. Pecypchl 21eKTPOHHON OMOITNOTEKH, HHPOPMAIIMOHHO-CITPABOYHBIE CUCTEMBbI
U npoeccroHaIbHbIE 0A3bl JAHHBIX:

Nemm | DuekTpoHHBIE yYeOHbIe M3aHNS, JIeKTPOHHbIE 00pa3oBaTeIbHbIe pecypchl

1. IbC «/lanwy http://www.e.lanbook.com/

2. «Znanium.comy rayuro-uzdamenbckoeo yeumpa « Ungpa-My»
http://znanium.com/

3. Dnexmponnvie uzoanus «PI'Y um. A.H. Kocvleuna» na nramgpopme I5C «Znanium.comy
http://znanium.com/
IIpodeccnonanbHabie 6a3b1 JAHHBIX, HHPOPMALTHOHHBIE CIPABOYHBIE CHCTEMBI

1. Ounuknoneaus ACY TII. https://www.bookasutp.ru/

2. Bceepoccuiickas maTeHTHO-TexHHYeckas OuOmmoreka https://wwwl.fips.ru/about/vptb-otdelenie-
vserossiyskaya-patentno-tekhnicheskaya-biblioteka/index.php

3. Haykomerpuyeckas 6a3a maHHbIx SCoOpus https://www.scopus.com/home.uri

4. Haykxomerpuueckas 6a3a nanubsix \Web of Science https://access.clarivate.com/

5. Poccwiickast rocynapcTBeHHas oubmmorexa https://www.rsl.ru/

6. http://bildr.org MHCTpYyKIMM ¥ CKETYH IJS TOAKIIOYEHUS PA3TUYHBIX KOMIIOHEHTOB K IUIaTe
Arduino.

7. http://arduino-project.net/ Buaeoypoku, 6MOIHOTEKH, IPOSKThI, CTAThH, KHUTH, IPUIOKCHUS Ha
Android.

8. http://cxem.net CaiiT 1o paTno3TEKTPOHUKE W MUKPOIIEKTPOHHKE

9. http://edurobots.ru/ O6pa3zoBarenbHbIi MOPTAN IO POOOTOTEXHKE

11.2. [lepeueHpb NPOrpaMMHOTO 0OECTIeUEHUs
Nen/m | [IporpammHoe o0ecrieuenune ORI TR SO aR
nokyMenTa/ CBOGOIHO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 kOHTpakT Ne 18-9A-44-19 ot 20.05.2019
2. Python v3 ITO cBoGoaHOrO T0CTYNA



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://webofknowledge.com/

JUCIUIVIMHBI/MOAY JIsA
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JUCT YUYETA OGHOBJIEHUI PABOYEN ITIPOT'PAMMBI YYUEEHOU

B pabouyro nporpamMmy y4eOHOW AUCIMIUITMHBI/MOYJISI BHECEHBI N3MEHEHUS/OOHOBICHHS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




