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PaspaGoT4rk pabo4en mporpamMMel:

noueHT kadeapsl 110, KaHA. TeXH.HAYK o 10.C. VIBanoB
(TOIDKHOCTB, CTEICHB, YHEHOC 3BAHKE) , (moanuce) (®HO)
COTI'JTACOBAHO:
3aBeyromuii kadeapon
L] _— H.H. JIroOymkuHa
(HamMeHOBaHUE Kadenpsr) =
ionnuce) (OHO)
3aBeyIONIUiA BBITYCKAIOIEeH
Kaq)enpoﬁ1
(navMeHOBaHye kadenpbl)
(O THCB) (®H0)

1 I
CoracossiBaercs, ecnd PIIJ] paspafoTaHa He Ha BbIITyCKArOIEH kadenpe.
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1 OOume mooKeHus

PaGouas nporpamma JTUCHUTITUHBI «IIpuxnangnoe MporpaMMHUpPOBaHUE
MUKPOKOHTPOJUIEPOB)» COCTAaBJIEHa B COOTBETCTBHM C TpeOOBaHUSAMHU (pelepalbHOro rocynap-
CTBEHHOTO 00pa30BaTEIbLHOTO CTaHIApTa, YTBEPXKJICHHOTO NMpHKa3oM MuHucTepcTBa 00pa3oBa-
Husa 1 Hayku Poccuiickoit @eneparuu Ne 927 ot 19.09.2017, u ocHOBHOH NpodecCuoOHAIBHON
00pa3oBarebHON MPOrpaMMbl MOJATOTOBKU «IIpoMbIlITIEeHHAs! 3JIEKTPOHUKAY MO HANpPaBICHUIO
11.03.04 "DnekTpoHMKAa U HAHOJIEKTPOHUKA" .

3agaqn 3HAaKOMCTBO C COBPEMCHHBLIMH TCHACHIUSIMM Pa3BUTHUSA DJICKTPOHUKH, U3ME-

ARCHHILINHEI PUTEIHHOW M BBIYMCIUTEIPHOM TEXHUKH, HHPOPMAIIMOHHBIMHU TEXHOJIOTHUSMH,
HE0O0X0AUMBIMU /17151 Oyayniei npoecCHOHATbHON AEATEIbHOCTH

OcHoBHBIE ITporpammupoBanune Ha s3b1ke C++

paszienbl / TeMBI | OcHOBBI 06BEKTHO-OPUEHTHPOBAHHOTO IPOrPAMMHUPOBAHHS

AUCUIHIITNHEBL OCHOBBI IIPOrPAMMUPOBAHUS MUKPOKOHTPOJLIEPOB

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tpouecc U3YYCHUS JTUCIUTLTAHBI «IIpuknagHoe IpOrpaMMHUPOBaHUE
MUKPOKOHTPOJUICPOB» HAIpaBJiecH Ha (OPMUPOBAHUE CIICIYIOIIMX KOMIICTCHIIMA B COOTBET-
ctBuu ¢ ®I'OC BO u ocHOBHOIT 00pa3zoBaTesbHO nporpaMmoi (tadnumna 1):

Tabmuna 1 — KoMmeTeHIIMM 1 HHANKATOPBI UX TOCTHKCHUS

KO,I[ H HAMMCHOBAHUC I/IHI[I/IKaTOpLI JOCTHIKCHUA
KOMIICTCHII U

HJ'IaHI/IpyeMBIe PE3YyIbTAaThI
06yquI/1$1 110 JUCHHMITIIMHE

Ob6menpodeccuoHanbHbIe

OIIK-3 Cnocoben
MPUMEHSTh METOJIbI
TIOUCKA, XPaHCHHUSI,
00paboTKu, aHAIM3a
U TIPEJICTABIICHUS B

OIIK-3.1. 3Haer coBpeMEHHbIE
MIPUHIIMAITEI TIONCKA, XPaHSHUS,
00paboTKH, aHAIHM3a U TIPEICTAB-
JeHus B TpedyeMoM popmare
uHpOpMaLUH.

3HaTh COBPEMEHHBIE TPUHITUIIBI
00paboTKH, aHAIM3a U TIPE/I-
cTaBlieHHs HH(OpPMAIIHH B Tpe-
OoyemoM (opmare.

TpeOyemoM (opmare
UHpOpMaLIUKU U3 pa3-
JIMYHBIX UCTOYHUKOB

OIIK-3.2. YmMeer pemaTh 3a1a4u
00paboOTKU JAaHHBIX C TOMOIIBIO
COBPEMEHHBIX CPEJICTB aBTOMATH-

YMeTs pemaTh 3aJ1a4u 10 MpHU-
KJIAJHOMY ITPOTrPAaMMHUPOBAHUIO
MHUKPOKOHTPOJIIIEPOB

u 0a3 JaHHBIX, CO-
OJr01a51 TPH 3TOM OC-
HOBHbIE TPEOOBaHUS
UH(POPMALIMOHHOM
0€30I1aCHOCTH

3l
OIIK-3.3. Biageer HaBBIKaMu
oOecnieueHus NH(HOPMALIMOHHON
0€30ITacCHOCTH

Brnanerr HaBbIKamMu obecriede-
HUS  MHQOPMAIIMOHHOM  6e3-
OIMACHOCTH MHUKPOKOHTPOJLIEP-
HBIX YCTPOWCTB

3 MecTo IMCHUIIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/bHOI NPorpaMMbl

Juctunnuna «[Ipukinagnoe mporpaMMHpPOBaHUE MUKPOKOHTPOJIIIEPOB» H3ydaeTcs Ha 1
Kypce(ax) B 2 cemecTpe(ax).

JluciyniuHa BXOTUT B cocTaB Onoka 1 «JlucuumiuHbl (MOAYIH)» M OTHOCHTCS K
00s13aTeIbHON YacTu.

JInst OCBOEHHS TUCHUIUTMHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HAaBBIKU U (WJIN) OIBIT MPaK-
TUYECKON AESTeNbHOCTH, COPMUPOBAHHBIE B MPOLECCe U3YUEHUS TUCHUIUTMHBI MHpopMmalu-
OHHBIE TEXHOJIOTHH.

3HaHUS, YMEHHUS U HaBBIKM, CGOPMHUPOBAHHbIE TMPU M3YYEHUHM JHUCLMUILIAHBI
«[IpukiagHOe MPOrpaMMHPOBAHUE MHUKPOKOHTPOIUIEPOB», OyayT BOCTpeOOBAaHBI MpH U3yYe-
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HUU MOCIEAYIOMNX TUCHUIIINH: AJITOPUTMBI pELIEHUS HECTAHIapTHBIX 3aAa4; AHAIU3 U CHH-
T€3 aBTOMATH3UPOBaHHBIX cucTeM; MHcTpymenTanbHbie cpeactsa LABVIEW,; TenekomMmyHu-
KallMOHHBIE CUCTEMBbI, YueOHas MpakThKa (03HaKOMMTENbHAs npakTuka); [IpousBoacTBeHHas
IpaKTHKA (MPeAJUIUIOMHAs IPAKTUKA).

4 O0beM IMCUUILTHHBI (MOIYJISI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenojaasaresieM (Mo BUAaAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy
00y4yarIuxcs

OO01mmas TpymoeMKOCTh (00beM) NUCIUTUTHHBI cocTaBisier 6 3.e., 216 akax. gac.
Pacnipenenenue o0bemMa AUCIUIUTMHBI (MOIYJIs) IO BHIAM y4eOHBIX 3aHSITUH MPEICTaB-

JIEHO B Tabymmue 2.

Tabmmna 2 — O6beM IUCHUILTUHBI (MOJYJIs) TTO0 BUJIAM YUEOHBIX 3aHSATHIM

Bcero akagemu-

O0BeM TUCHUILTAHBI
YeCKHX 4aC0B

OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 216

KonTakTHas aynuTopHasi padoTa o0y4aronmxcs ¢ npemnoaasareieM (1o

N 80
BM/IaM Y4eOHBbIX 3aHSATHI), BCEro

B ToM uucie:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme- 32
JarOTHYCCKUMH PAaOOTHUKAMU )

3aHATHSA CEMHMHAPCKOI0 THIA (CEMUHAPBI, IPAKTUYECKHE 3aHATHUS, IPAK-
TUKYMBI, J1a0OpaTOpHbIE pabOThI, KOJJIOKBUYMbI U UHbIE aHAJIOTUYHBIE 3a- 48
HSTHS )

CamocrosiTeibHAas padoTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIO-
YaloI1as TPYMIOBbIE KOHCYJIbTALUH, UHIUBHIYAIbHYIO paboTy 00y4aro-
muxcs € mpernoaaBaTCIsIMnu (B TOM YHUCJIC UHANBUAYAJIbHBIC KOHCYHI)T&IH/H/I);

o N . 100
B3aMMOJICICTBHE B AJIEKTPOHHOM MH(DOpMAIIMOHHO-00pa30BaTeNbHOM cpesie
BYy3a
[TpomexxyTouHas aTTecTanus 00yJarmuxcs — JK3aMeH 36

5 Coaepxanue JTUCHHMILIHHBI (MOAYJIS1), CTPYKTYPHPOBAaHHOE [0 TeMaM
(paszpenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJHMYECTBA aKaJleMUYeCKHUX
4acoB U BHJ0B y4eOHOH padoThI

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCIUIUINHBI (MOYJIs)

Bunsr yueGHOI paboThl, BKIIIOYAsk CAMOCTOSI-
TEJIBHYIO PAa00Ty 00yUaIOMIUXCS U TPYI0EM-
KOCTb (B yacax)

KonrtakTHas pabota
HaumeHnoBaHue pa3zienos, TeM U CoJIepKaHHue npernoJiaBaTess ¢ 00yJaroIMMHUCS
MaTtepuaia Jlekimm | Cemunap- | Jlabopa-
CKHE TOPHBIE CPC
(mpakTu- | 3aHATHS
YecKHe
3aHSITHS)




Pasznea 1. IIporpammupoBanue Ha sI3bIKe
C++

Tema 1.1 Aaroput™m 1 €ro cBoiicTBa

Tema 1.2 AndaBuT U OCHOBHBIC IMOHSTHUS S3bIKA
C++. Tunel JaHHBIX

Tema 1.3 Oneparopsl s3pika C++.

Tema 1.4 CtpykTypa nporpamMmmsbl

Tema 1.5 IIpenponeccop

Tema 1.6 BBo 1 BEIBOI

Tema 1.7 [lopazpsiiabie onepanuu

Tema 1.8 Oneparopsl nukia

Tema 1.9 MaccuBel

Tema 1.10 Oynkiu

Tema 1.11 Ykazarenu. Pabora ¢ namMsTbro

Tema 1.12 Ilepeuncnumsriii Tui. CTPYKTYpBHI.
O0beanHeHUs

= FRPININININININININ P |-

[TporpamMmmupoBanue apuMETHUECKUX OTepalnii

JnpekTuBsl npernponeccopa

VYcioBHBIE OIICPATOPhI IHUKJIA

O0paboTKa CTATUYECKIX MACCHBOB

DyHKIMU

Crtpyktypsl B C++

N BRINIDN

[TpuHIMITEI TOCTpOeHUS anropuTMOB. [TocTpoe-
Hue 6sok-cxem 1o ECIT/]

Hcmons3oBanne PAa3JIMYHBIX TUIIOB JAHHBIX IIPpH
PCUICHUHU 3a/1a4

Manumynsatops! 1 popMaTHpOBaHUE BBOJIA-
BBIBOJIA

Pabora ¢ yc10BHBIMU OllepaTopamu

SN

Pabora ¢ MHOT'OYPOBHCBbBIMHU MAaCCUBAMU

Brimonuenue PI'P

10

N3yyeHne TeopeTHYecKuX pa3aesioB TUCUUTIINHBL,
MOATrOTOBKA K 3aHATUAM CEMUHAPCKOTO THIA

20

Pazgea 2. OcHOBBI 00LEKTHO-
OPUEHTHPOBAHHOIO MPOrPAMMMPOBAHHS

Tema 2.1 [lousarue xitacca

Tema 2.2 KoHCTpyKTOpBI

N

Tema 2.3 HacnenoBanue

Knaccer B C++

o

KoncTpykTops! 1 ocHoBHbIE nnpuHIMIbe OOIT

N

HacnenoBanue u abcTpakTHBIE KJIACCHI

Pa3paboTka Ki1accoB

Brinonmuenune PI'P

10

I/ISY‘-ICHI/IC TCOPCTUYCCKUX PA3ACIIOB JUCIIUILUIN-
HBbI, TIOATOTOBKA K 3aHATUAM CEMHUHAPCKOI'o TH-
ma

20

Pasznen 3 OcHOBBI IPOrpaMMHpPOBAHUS MHUK-
POKOHTPOJLIEPOB

Tema 3.1 [ToHsiTHE MUKPOKOHTpOJIIIEPA

Tema 3.2 Vnpasnenue nopramu B AVR GCC.




Tema 3.3 [IporpammupoBanune Arduino 2

Pa6ora ¢ WinAVR. Hcnons3oBanue Visual
studio s mporpammupoBanus Arduino

Brimonaenne PI'P 10

M3y4eHre TeOPETHYECKUX Pa3aeIOB TUCIHILIH-
HBI, TOJATOTOBKA K 3aHATUSIM CEMHHAPCKOTO TH- 30
na

uToro
10 JUCHMILIHHE

32 16 32 100

6 BneayauTOopHasi cCaMOCTOSITEJIbHASI PA00TAa 00YYAIOIIUXCSI 110 JUCIHUTIJINHE
(Moxaysti0)

[Ipn nnaHUpPOBAHMHM CAMOCTOSTEILHONH PabOTHI CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIOIINM pacIpeielIeHHeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1/ma 4 — PGKOMGHI[yeMOG pacupeacICHUC 49aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBI caMOCTOSITeIbHOM padoThI KosnuyecTBo 4acoB
M3ydeHne TeopeTU4eCKUX pa3aesIoB THUCIIUIIINHEI 40
[TonroroBKa K 3aHSITUSIM CEMUHAPCKOI0 TUIA 30
[TonroroBka u oopmieHue PI'P 30
100

7 OueHoOYHBIE CPeCTBA /sl IPOBeAeHUS TEKYLero KOHTPOJIs 1
NPOMEKYTOYHOM aTTecTANMU 00y4aroIMXCcs N0 JMCHHILIHHE (MOLYJI10)

q)OHZI OLCHOYHBIX CPCACTB MJid MPOBCACHHA TCKYLWICTO KOHTPOJA YCIIEBACMOCTH H
POMEKYTOYHOM aTTecTaluu npeacrarieH B [Ipunoxenun 1.

T1onHEIN KOMILIEKT KOHTPOJIbHBIX 3a11aH1/1171 HJIM UHBIX MaTCpUuaioB, HGO6XOI[I/IMI>IX JUJISL
OIICHUBAHUS PE3YNbTATOB OOyUYEHUs MO AMCHHUIUIMHE (MOIYNIO), MPAKTHKE XPaHUTCS Ha Ka-
benpe-pazpaboTynke B OYyMa)KHOM M DJICKTPOHHOM BHUJIE.

8 VYuedHo-MeTOAMYecKOe M MHPOPMALMOHHOE O0ecTiedeHHe TUCIIUTLINHBI
(MmonxyJis)

8.1 OcHoBHas uTEpaTypa

1) CratuBko P.Y. MH(}opMaIioHHbIE TEXHOJIOTHU [DIEKTPOHHBINA pecype] : yueOHOe
nocobue / P.Y. CraruBko, A.W. PribakoBa. — DEeKTpOH. TeKCTOBbIE AaHHbIe. — benropox: ben-
TOPOJICKMI TOCy/lapCTBEHHBIM TexHonornueckuid ynusepcuter um. B.I'. Illyxosa, O9bC ACB,
2012. — 168 c. — 2227-8397. — Pexxum nocrtyna: http://www.iprbookshop.ru/28346.html, orpanu-
YEeHHBIH. - 3arJ1. ¢ FKpaHa.

2) OcHoBbI HH(POPMAIIMOHHBIX TEXHOJOTHI [DnekTponHblit pecype] / C.B. Hazapos [u
Ip.]. — DIeKTpoH. TeKcToBble AaHHbIE. — M. : MHTepHeT-YHuBepcuteT UHdopmannonnsix Tex-
womorut  (MHTYUT), 2016. - 530 c. — 2227-8397. — Pexum jgocTyma:
http://www.iprbookshop.ru/52159.html, orparndenssIii. - 3ars1. ¢ kpaHa.

3) TonoBumpiHa M.B. TlpoexTrpoBaHUe pajuO’IEKTPOHHBIX CPEICTB HAa OCHOBE CO-
BPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJOTUH [DnekTpoHHbIM pecypc] / M.B. I'onoBunbiHa. —
DJeKTpOH. TeKCcTOoBbIe JNaHHble. — MockBa, CapatoB: MHTepHeT-YHuBepcurer MHpopmaimon-
Heix Texnonoruit (MHTYUT), By3osckoe obpazoBanue, 2017. — 504 ¢. — 978-5-4487-0090-3. —
Pexum noctyna: http://www.iprbookshop.ru/67375.html, orpanndennsii. - 3ari. ¢ sKpaHa.




8.2 [lomoJHUTEJbHAA JIUTEpaTypa

1) CasBareeBa JI.A. JlabopaTopHbIii mpakTuKyMm 1o aucturminHe «MH)opMannoHHbIe
TexHosorun» [AnexktpoHHsii pecype] / JILA. CaBBareeBa, B.A. KomoBa. — DieKTpOH. TEKCTOBbIE
nannbie. — CII6. : Poccuiickuii rocynapCTBEHHBIH THAPOMETEOPOJOTHYSCKUA YHHUBEPCHUTET,
2003. — 51 c. — 2227-8397. — Pexum pnocryna: http://www.iprbookshop.ru/17917.html, orpanu-
YEHHBIN. - 3arJ1. ¢ 3KpaHa.

2) JluxaueBa I'.H. MHpOpMaOHHBIE TEXHOIOTUU [DIEKTPOHHBIA pecypc]| : yueOHOe
nocobue / I'.H. JluxayeBa, M.C. 'acnapuan. — D1eKTpOH. TeKCTOBbIE JAaHHbIC. — M. : EBpasmii-
CKMH OTKpBITBIA uHCTHUTYT, 2007. — 189 c. — 978-5-374-00032-0. — Pexum npocryma:
http://www.iprbookshop.ru/10687.html, orpanuuenHsIii. - 3ari. ¢ 3KpaHa.

3) MeToap! pemeHns CenualIbHBIX 33]a4 ¢ UCIOJIb30BaHHEM MH()OPMAIIMOHHBIX TEXHO-
JIOTUH [ DJIEKTPOHHBIN pecypc| : MPaKTUKyM / . — DIEKTPOH. TEKCTOBBIC aHHbIE. — M. : MOCKOB-
CKHUH TOCYIapCTBEHHBIN cTpouTenbHbI yHuBepcuteT, Al [Iu Op Meaua, O9bC ACB, 2014. —
133 c. — 978-5-7264-0973-3. — Pesxxum goctyna: http://www.iprbookshop.ru/27893.html, orpa-

HUYEHHBIN. - 3ari. ¢ 3KpaHa.

8.3 MeToauuecKkue YKazaHnusl 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIIMHBI
MeTtoanueckue YKa3zaHusd NpUBEACHBI B INYHOM KaOuHeTe CTYACHTA B pa3aciic yqe6Ho-
METOJHUYCCKHE KOMINJICKCHI JUCIHUIIIINH.

8.4 CoBpemeHHbIe IpodeccHOHATbHbIE 0a3bl JAHHBIX U HHGOPMAIIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCMOJIb3yeMble PH OCYIIeCTBJIEHUN 00Pa30BaTEIbLHOTO
npouecca no AUCUUIINHE

1) DNeKTPOHHO-ONOIMOTeYHAs cucrema ZNANIUM.COM -

http://www.znanium.com

2) DnekTpoHHO-0MOMoTeuHast cucrema IPRbooks - http://www.iprbookshop.ru

8.5 IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /1JIsl OCBOECHHS THCIIUIIIUHBI (MOIYJIs1)

1) http://radioparty.ru/ I[IporpammupoBanue Ha Cu.

2) http://ru.stackoverflow.com

3) http://arduino.proger.site/

4) https://prog-cpp.ru/micro-prog/

8.6 JIunmeH3MoOHHOE U CBOOOTHO PACIPOCTPaHsIEMO€e MPOrPpaMMHOe oDecreyeHue,
HCIOJIb3yeMoe ITPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOTO MpoLecca

no JTMCHMIIJINHE

Tabmuna 5 — [lepeuenpb UCHOIB3yeMOro MPOrpaMMHOI0 00ecreyeHus

Hanmenosanwue I10 PexBu3nuThI / YCJIOBUA NCIIO0JIB30BAHU
Microsoft Imagine Premium JlnensnonsskIii Jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAas TUIEH3US, YCIOBHS UCTIOJIB30BaHUS IO CCHUIKE:

https://www.openoffice.org/license.html

C++Builder XE3 Professional | Torosop Ne 106-AD120 ot 27.11.2012 akagemudeckas,
(akamemuueckas, OeccpoyHasl | TpyIIoOBasi, 0€CCPOYHOE HCIIOIb30BAHHE
JUIEH3US),

AVR Studio 4.19 CBo0OoHas TULIEH3US, YCIIOBHSI HCIIOIB30BAHMUS TI0 CCBUIKE:
http://easyelectronics.ru/avr-studio-419-i-avr-toolchain.html

9 Oprasau3alOHHO-NeJaroru4ecKue ycaoBUsl


http://www.znanium.com/
http://arduino.proger.site/
https://www.openoffice.org/license.html

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriJaMeHTUPyeTcss Y4eOHbIM IJIAHOM M pac-
MMCaHUEeM YYeOHBIX 3aHATHUH. SI3bIK 0OyueHus (mpemonaBaHusi) — pycckuil. [[ms Bcex BHIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUI Yac yCTaHABIMBAETCS MPOJAOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUU CBOCH WHIAMBHIYaTbHOH 00pa30BaTENLHOW TPACKTOPUU OOydaro-
L[II/IfIC?I HMCECT IPaBO HaA NEpEC3avCT COOTBCTCTBYIOIUX AUCHUILINH U HpO(i)eCCI/IOHaJIBHBIX Mony-
JIei, OCBOSHHBIX B IIPOIIECcCEe MPEIIECTBYIOMETr0 00yYeHUs, KOTOPBIH 0CBOOOXKIAeT 00yyJarome-
rocd OT HCO6XOZ[I/IMOCTI/I X IMOBTOPHOI'O OCBOCHUA.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VYyeOHblil MpoIecc MpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIu-
IIUOHHBIX, HTHHOBAIIMOHHBIX M HMH(OPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH. TpaguuuoH-
HBIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHW U CECMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HIUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (OPM HpoBeneHus 3ausaTuil. THpopMannoHHble
o0pa3oBaTe/bHbIE TEXHOJIOIMU PEATU3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThl
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN KypC IpeIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii niekuuu ekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTEIBHO K KAKOMY
06a3oBoMy y4eOHUKY (ydeOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HAMOONIbIIHMK 00beM WH(pOpMaNUU U 00ecreunBaTh
6osee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB IPHU 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENIbHOE U3yUYEeHUE MaTepUala.

9.3 3aHATHS CEMUHAPCKOIO THIIA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COO0H ETANU3AUIO JIEKIIHOHHOTO TEOPETUIECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHO# (hOpMOH TPOBECHHUST CEMHHAPOB SBISIETCS 00CYXKIeHHEe Hanboee mpooiieM-
HBIX U CIIO’)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TIpemnojiaBaTensi BXOIAT: OKa3aHUE METOJUYECKOM Io-
MOIIH U KOHCYJIbTUPOBaHME CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJIaraeéMble MpernoiaBaTesieM;

* y4acTHe B JUCKYCCHAX;

* BBITTOJIHEHUE MTPOEKTHBIX U UHBIX 33JaHUH;

* ACCHCTHPOBAHME TPENOIABATENIO B IPOBEICHNUN 3aHATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknazael U ONIIOHUPOBAaHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIIAJCHUS TEOPETHUYECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJaHUH, BBHIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocrosiTe/ibHasA padoTa 00yYalOUIUXCH M0 JUCHUIIMHE (MOAYJII0)

CamocrosTenbHas paboTa CTyAEHTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHAIPaBIEHHOTO
nproOpeTeHus CTYIEHTOM HOBBIX 3HaHUH, yMEHUI 0e3 HEeMOCPeICTBEHHOTO Y4acTHsl Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKO pe3yIbTaToB AEATEILHOCTH 00YyUYaloIerocs.

[lenu camocTOSATENbHOMN pabOTHI:



* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYJAEHTOB;

- yryOJIeHHue U paclIupEeHUe TEOPETUYECKUX 3HAHMIA,

- (hopMHpoOBaHHE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHMU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIBHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUI U aKaJIEMUYECKIX HABBIKOB.

CamocTtosTenpHas padoTa MOXKET OCYIIECTBISITHCS MHIUBUIYATbHO WM TPYIIIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT 11€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHONOTHsI OpraHU3aIi CAMOCTOSTEIILHON PabOThl CTYAICHTOB BKIIFOUACT MCIOJB30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHOH CaMOCTOSATEIHHOW PAaOOTHI CTYJACHTOB MOXET
MIPOXOJNTHh B MUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CryneHTsl JODKHBI MOIXOAUTH K CaMOCTOSITEIBHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUH, BHIPAOOTKE €IUHCTBA B3IJISJIOB HA
OTJIENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI ONPEICTICHHBIX HABBIKOB U MCIOJIB30BaHUs mMpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 Meroanueckue yKa3aHus JJis1 00y4alomMXcsl 0 OCBOEHUIO U CHUTITIHHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIMMCS LE1ecO00pa3HO BBIMOIHATH CIIEAYIOIINE
pPEKOMEHALNN:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHUKY WM KOHCIEKTHBIM MaTepuaniam
PEKOMEH]TyeTCsl 110 TAMSATH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, OTIPEAEICHHS, OHATUS pa3/ena.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOIHEHUIO OTYETOB MO MPAKTUYCCKUM 3aHSATH-
SM ¥ MHJMBHIya bHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bes TemaTnka BOTIPOCOB, M3Y9a€MBIX CAMOCTOSITENILHO, 33/1a€TCSI Ha JIGKIUSAX IMPETo-
naBartesneM. M jke 1aroTcsl HCTOYHMKH (B MEPBYIO Odepe/ib BHOBb M3aHHBIE B MEPUOANYECKON
HAYYHOI JUTeparype) Uit 0ojee AeTaTbHOTO MOHUMaHHs BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

[Tpu camocTosTeNnsHON NPOPabOTKE Kypca 00ydaroufecs JOJKHBI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/ICICHUS U (DAKTHI,

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JIGKLIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TEME JIMTepaTyphl;

* U3YYUTh PEKOMEHIOBAaHHYIO JUTEPATYPY, COCTABIATh T€3UChl, aHHOTALIUU M KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAaMOCTOSITENILHO BBIMOJIHATH 33/1aHUs, AaHATIOTUYHbIE MTpe/IaraéMbIM Ha 3aHATHAX;

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OLIEHOYHBIX CPEJICTB.

MeTtoanyeckue yKka3aHusi IpH padoTe HaJ KOHCIEKTOM JIeKIMH

B xo/1e IeKIIMOHHBIX 3aHATHI HEOOXOIUMO BECTH KOHCIIEKTUPOBAHHUE YUeOHOTO MaTepu-
asa. OOpaiath BHUMaHHE Ha KaTeropuu, GopMyIupOBKH, paCKPHIBAIOIINE COAECPKAHUE TEX WU
WHBIX SIBICHUW M MPOIECCOB, HAYYHBIE BBIBOJBI M MPAKTUYECKHE PEKOMEHIAINH, TIOJIOXKHUTETb-
HBII OMBIT B OPaTOPCKOM HCKycCTBe. JKenarenbHO OCTaBUTh B pabO4YMX KOHCIIEKTaxX MOJs, Ha
KOTOPBIX JeNaTh MOMETKH M3 PEKOMEHIOBAaHHOW JINTEPATYypPhl, MOMOJHSIONINE MaTepHall Mpo-
CJIyIIAHHOM JIEKIIMH, a TaKXKe MOJAYEPKUBAIOIINE O0COOYI0 BaXXHOCTh TE€X WMJIM MHBIX TEOpeTHYe-
CKUX TOJIOKEHH. 3a/1aBaTh MPETOIABATEI0 YTOYHSIONINE BOTPOCH C IETBI0 YSICHEHHS Teope-
TUYECKUX IOJIOKEHHH, pa3pelieHHs CIOPHBIX CUTYalUH.

MeTtoanyeckue yKa3aHusi 0 CaMOCTOATEIbHOI padoTe HaJ M3yuyaeMbIM MaTepHa-
JIOM U NIPH NMOAT0TOBKE K NPAKTHYECKHM 3aHATHAM



HauunaTh Hano ¢ U3y4eHHst peKOMEHA0BaHHOH JuTepaTypbl. Heo0X01mmMo NOMHUTB, YTO

Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BeCh MaTepual, a TOJbKO ero yactb. OcTalbHas ero
YaCTh BOCIIOJIHSICTCS B IIPOIIECCE CAaMOCTOSTENIbHON paboThl. B cBs3M ¢ 3THM paboTa ¢ peKOMEeH-
JIOBaHHOW JUTepaTypoil obs3arenbHa. Ocoboe BHUMaHHME MPU STOM HEOOXOAMMO OOpaTUTh Ha
COJIep’)KaHWE OCHOBHBIX ITOJIOKCHHWIA W BBIBOJOB, OOBSCHEHHE SBICHUN W (DaKTOB, YysSCHEHUE
MPaKTUYECKOr0 MPUIIOKEHHUSI pacCMaTpUBAEMbIX TEOPETHYECKUX BONPOCOB. B mpouecce 3toi
paboThl HEOOXOIMMO CTPEMHUTHCS MOHATH U 3alIOMHHUTH OCHOBHBIE IOJIOKEHUS paccMaTpuBae-
MOI'0 MaTepuaia, IpUMepBbl, MOSICHAIOLIME €ro.

MeTtoauuyeckue yKa3aHUs MO BHINOJHEHUIO PACUeTHO-rpaduuecKoii padoTsl

Teopernyeckas 4acTh pacdeTHO-TpaguIecKkoil pabOTHI BHIOIHIETCS IO YCTAHOBJICHHBIM TEMaM C
UCIIOJIb30BaHUEM MIPAaKTHUECKUX MaTepuanoB. K kaxnoil Teme pacueTHoO-rpaduueckoil paboTsl peKOMeH-
JyeTcsi IPUMEPHBIH epeUeHb Y310BbIX BOIIPOCOB, CIIUCOK HEOOXOIUMOM TuTepaTypsl. M3naras Bompocst
TEMBI, CIEeIyeT CTPOTO NMPHUICPKUBATHCS IUTaHa. PaboTa He OKHA MPENCTaBIATh Nepeckas OTASIBHBIX
riaB ydyeOHHKa Wi yueOHoro mocodusi. Heo0xonumo u3in0XuTh COOCTBEHHBIE COOOpaKEHHS MO CYIIe-
CTBY H3JIaraeMbIX BOIIPOCOB, BHECTH CBOU Ipeaioxenus. OOmye NoI0KeHus! T0JHKHBI OBITh TIOAKpeIUIe-
HBI U TIOSICHEHBI KOHKPETHBIMU TIpuMepaMu. V3maraemblii MaTeprai mpu HEOOXOAUMOCTH CIEIyeT Ipo-
WITIOCTPUPOBATH TabIULIaMH, CXEMaMHt, IUarpaMMaMy U T.1.

10 Onucanue MaTepuaJbHO-TEXHHYECKOT0 ofecrevyeHnsl, He0OX0AUMOro JJIs
ocyuiecTBJIeHHs 00pa30BaTEeIbHOIO NPOLECcCa MO JUCHUILIMHE (MOYJII0)

10.1 Y4eOHo-s1200paTOpHOE 000pPYyAOBAHUE
Tabmuna 6 — [lepedeHp 060pya0BaHUS TaOOPATOPHH

HaunmenoBanue aynuropuun
AynuTtopus Ucnonszyemoe o6opyaoBaHue
(;raboparopum)
211/3 JlaGopaTopusi komrbroTepHO- | [IepcoHanbHBIE KOMITBIOTEPHI
ro mpoekTupoBaHus U moje- | Jloctyn B cerh Internet, mHpOpPMAIIMOHHBIM pe-
JMPOBAHUS CypcaM YHHBEPCHTETA

10.2 Texnu4eckue 1 3JIEKTPOHHbIE CPEACTBA 00y4YeHUSA

[Ipu mpoBeneHUN 3aHATHIA UCHOIb3YETCA ayIUTOpuUsi, 000pYAOBaHHAsA POEKTOPOM (CTa-
[IMOHAPHBIM WJIM NEPEHOCHBIM) JUIsl 0TOOpaskeHus mpe3eHTanuii. Kpome Toro, npu nmposeaeHuu
JEKIMA U TPAKTUIECKHUX 3aHATHI HEOOXOIUM KOMITBIOTEp C YCTaHOBIICHHBIM Ha HEM Opay3epom
U IPOTrPaMMHBIM 00€cIIedeHUEeM JUTs JEMOHCTPAIMM TPE3eHTaIUMH.

CamocrosiTesibHas padora.

[TomemieHust Ui caMOCTOSITENbHOM pabOThl OCHAIIEHbl KOMIBIOTEPHOH TEXHUKOH C
BO3MOKHOCTBIO TIOJKITIOYEHHS K ceTH «VHTepHET» U JOCTYIOM K AJIEKTPOHHOW WH(pOpMAIH-
OHHO-0Opa3oBarenbHO cpene KHATY:

- yuraneHeIi 3a1 HTB KHATL'Y;

- KOMIIbIOTepHbIe Kaacchl (ayn. 202, 207 kopmyc Ne 3 ).

11 HUubie ceenenus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbJ U HHBAJIU/A0B

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS
MOYET OBITh OPraHM30BaHO KaK COBMECTHO C JAPYIMMH OOYy4aroIIMMUCS, TaK U B OTJAEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS 7S OJIydyeHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-Tieqarornyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHU
0COOEHHOCTAMH O0YYarOIMIMXCSl MHBAIUIOB M JIMI[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbsl, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
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XOJUMOCTU OCYIIECTBISICTCS JOMOJHUTENbHAS MOACPKKa MPENoJAaBaHusl ThIOTOPaMH, MCUXO0-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIE U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHU COIMOKYJIBTYPHON PeadHIUTALNU C LENbI0 OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUH NOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYrUMHU CTYJCH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTaBICHHUS MaTepuaia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CICIHATBHBIX TEXHUYECKHX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl gunamMu ¢ OB3 ocymiecTBiseTcss ¢ HUCIOJIB30BAHUEM CPENICTB
oOydeHus O0IIero M CrenruaibHOro Ha3HaueHusl (MEPCOHAIBHOIO U KOJUIEKTMBHOIO HCIIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii Kk Hy>xkaam jimi ¢ OB3.

®dopma MpoBeJEHUsI aTTECTAMU ISl CTYJEHTOB-UHBAIU/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuxodusznyeckux ocodennocre. s crynentos ¢ OB3 npexycmaTtpuBaet-
cs1 TocTymHas popma MpeI0CTaBICHNUS 33JaHUi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TIEYaTHOW WM DIIEKTPOHHOM (opme (s IUIl € HapYUICHUSIMH OIOPHO-
JIBUTATEIBHOTO ammapara);

- B Me4aTHOM (hopMe WJIH DIEKTPOHHOU (opMe C YBETUUYECHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMH CIIyXa, PEUH, 3pCHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryngeHTaM ¢ MHBIMIHOCTHIO YBEJIMYHMBACTCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakuX CTYIAEHTOB MpeaycMaTpUBaeTCs JOCTyMHasi ¢opma MpeaocTaB-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIHUI] C HAPYIICHU -
MU CllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIH30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYUICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIllapara);

* YCTHO ([U1s1 TUI] C HAPYLICHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEIHLHOTO allapara).

[Tpu HEeoOxoaMMOCTH ISl 00YUYaOIIUXCSl ¢ MHBATUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCSA B HECKOJIBKO JTAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

IIpuxiaagHoe NPOorpaMMIpoOBaHEe MHKPOKOHTPOJLJIEPOB

Hamnpasnenue noaroToBku 11.03.04 "Snexmponuxa u nanosnekmporuxa"
HampasnenHocTs (Mpoduib) Tlpomvluunennas snexkmponuxa
00pa30BaTeNbHOM POrpaMMbl
KBanmudukanus BeITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1 2 6
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeicHne
Ox3amen Kadgheopa 113 - [Ipomviuinennas snekmpoHuxa

’B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC I/IH,[[I/IKaTOpBI JOCTHIXKCHU A HJ'IaHI/IpyeMBIC PE3YyJIbTaThbl
KOMIICTCHII U OGy‘-ICHI/ISI 110 JUCHHMITIIMHE

O6menpodeccuoHaabHbIE

OIIK-3 Cnocoben OIIK-3.1. 3HaeT coBpeMEHHbIE 3HaTh COBPEMEHHBIE TPUHIIUIIBI
NPUMEHSITh METOIbI MIPUHIUIIBI TIOUCKA, XPaHCHHS, 00paboTKH, aHaJIHM3a U TIPE/I-
MIOWCKA, XPaHEHHUS, 00paboTKH, aHAJIM3a U MPEACTaB- | CTaBJICHUS UH(OpPMAINH B Tpe-
00paboTKH, aHANMM3a | JeHUs B TpeOyeMoM opmate OoyemoM (opmare.

U TIPE/ICTaBIICHUS B uHpOpMaLnu.

tpedyemoM opmate | OIIK-3.2. VmeeT pemats 3a1aun | YMeETh pemiaTh 3aJ1a4u 1O MPH-
uH(popManuu u3 pa3- | 00pabOTKU JAHHBIX C TOMOIIBIO KJIaTHOMY [IPOTPaMMHUPOBAHUIO
JIMYHBIX UCTOYHUKOB | COBPEMEHHBIX CPE/ICTB aBTOMATH- | MUKPOKOHTPOJIJIEPOB

1 0a3 JaHHBIX, CO- 3alliH Bnanerr HaBbikamu oOecrieue-
omronas ipu 3toM oc- | OIIK-3.3. Biageer HaBbIKaMu HUS HMHPOPMAIMOHHON  0e3-
HOBHBIC TpeOoBaHus | oOecrieueHuss MHOOPMATMOHHON OMAaCHOCTH MHKPOKOHTPOJIIEP-
nH(pOpMaITMOHHOM 0e30macHOCTH HBIX YCTPOUCTB

0e301acHOCTH

Tabmuna 2 — [Mactiopt GoH/1a OIICHOYHBIX CPEJICTB

Kontposmpyemsie ®opmupyemas | HammenoBanue
pazaeJbl (TeMbl) KOMIIeTeHIUsI OLIEHOYHOI0 Iloxka3aTenu oneHKH
AUCHMILINHBI cpeAcTBa

Paznener 1 — 3 OIIK-3 JlaGopatopubie | [lonHOTa M MPaBUIIBHOCTH BBI-
paboThI MOJIHEHUS 3aJJaHusl

Paznmensr 1 — 3 OIIK-3 IIpakTtuueckue | IlosHOTa U MPAaBUIIBLHOCTH BbI-
3aJlaHus HOJIHEHUS 3aJaHUsI

Paznener 1 — 3 OIIK-3 PacuetHo- ITonHOTa M IPaBUIILHOCTH
rpaduyeckas BBITIOJTHEHUS 3aJaHUS
pabota

Pazmensr 1 — 3 OIIK-3 Bompocsl k 9k- | [loHOTa M apryMeHTHPO-
3aMEHy BaHHOCTb OTBETOB

2 Mertoanyeckne MaTepHaJibl, ONpe/Ie/AoNMe NPoLeaypPhbl OlleHUBAHUS 3HAHUIA,
YMEHH, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepHu3yIolie npomecc
(popMupoBaHus KOMIIETEHIM A

MeTtoanyeckre MaTepualbl, ONpeAeSIONINe MPOIeTyphl OIICHUBAHUS 3HAHUH, YMEHUH,
HaBBIKOB U (MJIM) OMBITA EATEILHOCTH, IPEACTABICHbI B BUJIE TEXHOJIOTMUECKONW KapThl TUCIIHU-
IUTMHBI (Tabnuna 3).

Tabmuia 3 — TexHosornueckas Kapra

HaumenoBa- Cpoxu Hlkana
Kpurepun
HHE OLeH0Y- BBITIOJI- | OLIEHHBA-
OLlCHUBAHUS
HOTO CPeICTBA | HeHHs HHUS
2 ceMecTp
IIpomesicymounaa ammecmayus 6 popme Ix3amen
1 | JlabopatopHasi | B TedyeHue | 5 O6amios 5 Ga/UIOB — CTYJEHT TIOKa3aJl OTIMYHBIE HABBIKH

pabora 1 cemecTpa
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HaunmeHoBa- Cpokn HIxkana K
HHE OI[eHO0Y- BBIIOJI- OIleHNBAa- pHTEpHH
OlleHNBaAHMSI
HOT'O CPeJCTBA | HEHMs HHUS
2 | JlJaboparopHas | B TeueHue | 5 6amaoB HPUMEHEHHS TIOTyYCHHbIX 3HAHUM U YMEHHI [IPH
pabora 2 cemecTpa peteHnr  Tpo(heCCHOHATBHBIX 337a4 B PaMKax
3 JlaGopaTopHas | B TeueHue | 5 6aymoB YCBOGHHOTO Y4eOHOr0 MaTepHaa.
pabora 3 cemectpa 4 Gamia — CTYICHT TOKa3aJl XOPOIIME HABBIKH
4 | JlabopatopHad | B Tederue | 5 Gamios NPUMEHEHHS TIOJTYYECHHBIX 3HAHUH ¥ YMEHHUN TIPH
pabota 4 cemMecTpa
5 JlaboparopHast | B TeueHue | 5 6ayoB PelICHUH NPOCCCHOHABHBIX 3a/1a4 B PaMKaX
pabora 5 cemectpa YCBOCHHOT'O YU4eOHOTO MaTepHaa.
6 | JlabopatopHas | B TeueHue | 5 6aioB 3 Gauia — CTyAEHT MOKa3asl Y/IOBJIETBOPUTEIHLHOES
pabora 6 cemMecTpa BJIJICHUC HABBIKAMH TPHUMECHEHHS ITOTyYCHHBIX
7 JlaboparopHast | B TeueHue | 5 6ayoB 3HAHMH W YMEHHWH TpU peIIeHHH Mpoeccho-
pabora 7 ceMecTpa HAIBHBIX 33/1a4 B PaMKax YCBOGHHOTO y4eOHOro
8 JlaGopaTopHas | B TeueHue | 5 6ayioB Marepuana.
pabora 8 ceMecTpa 0 GawioB — CTYAEGHT TPOIEMOHCTPUPOBAT HEIO-
9 | JIaboparopHast | B TedeHHE | S5 OaIoB CTaTOYHBII YPOBEHb BIIAJCHHS YMEHUSAMU U HABbI-
pabota 9 cemecTpa KaMH TIPH PEIICHUH MPOQECCHOHATIBHBIX 3a/1a4 B
10 | JIaGoparopHasi | B TeueHHe | S5 OaysioB pamMKax YCBOEHHOTO yUeOHOTrO MaTepHaa.
pabora 10 ceMecTpa
11 | IlpakTudeckoe | B TedeHue | S5 OamioB
3aganue 1 ceMecTpa
12 | IlpakTrueckoe | B TedeHHe | 5 O6amioB
3aaHue 2 cemecTpa
13 | IlpakTudeckoe | B TedeHue | 5 OamioB
3ajanue 3 cemecTpa
14 | [IpakTnueckoe | B TeueHHe | S5 OayIOB
3aianue 4 cemecTpa
15 | IlpakTudeckoe | B TedeHue | 5 OamioB
3aJlaHue 5 cemecTpa
16 | IIpakTuueckoe | B TedeHue | 5 6amoB
3aanue 6 cemecTpa
17 | PacuerHo- B Tevenue | 10 6amioB | 10 GamioB — CTYACHT MOKa3al OTINYHBIEC HABBIKH
rpadueckas ceMecTpa IIPUMEHEHHUS TTOITYYEHHBIX 3HAHUA U YMEHWH ITpU
pabora peltieHnn  PO(eCCHOHATBHBIX 33/1a4 B PaMKax
YCBOEHHOTO Y4eOHOTO MaTepHaa.
8 OaIoB — CTYZEHT MOKa3ajl XOpOIME HABbIKU
NPUMEHEHHS TIOJTYYCHHBIX 3HAHUH ¥ YMEHHUH TIPH
pereHn  TpoeCCHOHANIBHBIX 33/ad B paMKax
YCBOEHHOT'0 y4eOHOI0 MaTepHaa.
6 OAUIOB — CTY/ICHT TMOKa3al YIOBJICTBOPHTEIHHOES
BIIQJICHHE HABBIKAMU TIPHMEHEHUS] MOTy4eHHBIX
3HAHUM W YMEHUH TpU pelIeHuH NpoQeccuoHab-
HBIX 33]1a4 B paMKaX YCBOEHHOIO y4eOHOIro MaTepu-
ara.
0 GayIoB — CTYJEHT MPOIEMOHCTPHPOBAI HEIOCTa-
TOYHBI yYpOBEHDb BIIAJICHHUS] YMEHUSIMU M HaBBIKa-
MM TIpH pelIeHnH NpOo(ecCHOHANBHBIX 3a/a4 B
pamMKax YCBOGHHOTO Y4eOHOTO MaTepraa.
Texymuii KOHTPOJIb: - 90 GanoB -
OK3aMeH: - 10 6amnoB | 10 GamwIoB — CTYAEHT MOKa3a)l OTIIMYHBIE HABBIKHA

MPUMEHEHHs TIOTyYEHHBIX 3HAHUH M YMEHHH TpH
penieHnn npoecCHOHANIBHBIX 33Ja4 B PaMKax
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HaunmeHoBa- Cpoku Ixana
HHE OLIeHOY- BBIIOJI- OLICHHBAa-
HOI'O CPEJCTBA | HEHMH HHUSA

Kpurepun
OlleHHBAHUS

YCBOGHHOTO y4eOHOr0 MaTepHaa.

8 OaIoB — CTYZIEHT MOKa3ajl XOpOIIHE HABBIKU
IPUMEHEHYSI TTOTYYCHHBIX 3HAaHUH M YMEHHIT IpU
pelICHHH MPO(PECCHOHAIBHBIX 33/1ad B paMKax
YCBOCHHOTO y4eOHOr0 MaTepHaa.

6 OaUIOB — CTYJEHT MOKa3aJl Y/IOBJICTBOPUTEIIHHOE
BJIAJICHAC HABBIKAMU TPUMCHEHHS IIOIY4CHHbIX
3HaHMH M YMEHWH TPH PeIeHHH MpodeccHoHaTb-
HBIX 33/1a4 B paMKaX YCBOCHHOTO y4eOHOIO Marepu-
ana.

0 GawIoB — CTYJEHT MPOIEMOHCTPHUPOBAI HEO-
CTaTO4YHbIM YPOBCHb BJIAJICHUA YMCHUAMU U HABBI-
KaMH TIPU PEIICHHH TPO(PECCHOHATBHBIX 33124 B
paMKax YCBOCHHOTO Y4eOHOIr0 MaTrepHajia.

HUTOI'O: - 100 6ammoB -

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oT MakCHMaJIbHO BO3MOYKHOW CYMMBI 0aJlJIOB — «HEYAOBJIETBOPUTEIBHOY» (HEIOCTATOU-
HBIA YPOBEHb JIJIsl IPOMEXKYTOUYHOM aTTecTallK 10 JUCLUIUIMHE);

65 — 74 % OoT MakCHUMaJbHO BO3MOXKHON CYMMBbI OaJIJIOB — «YAOBJIETBOPUTEIILHOY» (IIOPOTOBBIN
(MMHMMAJIBHBIN) YPOBEHD);

75 — 84 % OoT MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0AJUIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);

85 — 100 % oT MakcuManbHO BO3MOKHOM CyMMBI OQJIJIOB — «OTJIMYHOY» (BBICOKUH (MaKCHMallb-
HBII) YPOBCHB)

3 TunoBble KOHTPOJIbHBIE 32/IaHNUS WIH HHbIE MATEPHAIbl, HE00X0AUMbIE 1151
OLICHKH 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeATEJbHOCTH, XapaAKTepPH-
3yrouue npouecc popMupoBaHUA KOMIIETEHIMI B X0/1e 0CBOEeHHS 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3apanus Qs TEKYLIEero KOHTPOJIsl YCIIeBAeMOCTH

Jlabopamopnas paboma 1. IlporpammupoBaHue apu(pMETHUECKUX ONepaLuit

ABTOMaTHUYECKasl yCTaHOBKA IMaKETOB

YcTaHOBKA C KOMaHIHOW CTPOKHU

Hactpolika nepeMeHHbBIX OKPYXKEHHS

Onuuy KOMIWIALNUN

Komnusiiyst U3 MHOXeCTBa HCXOJITHUKOB

ﬂa6opamopuaﬂ paboma 2. JIupeKTUBHI perpoieccopa

1. TIlpuBeaute npumep ucnoiabzoBaHus pyHkuuu printf() ans BbIBOAA 3HAYEHMH IBYX
LIEJIOYHMCIICHHBIX TIEPEMEHHBIX Ha 3KPaH.

2. 3anmummure ¢pyHkuuio scanf() s BBoJa CHMBOJIA C KJIABUATYPHI

3. 3anmmmre aupektuy #define nuis 3aganus koHctauTel ¢ uMeHeM LENGTH pagnoii 10
4. llpuBenure mpuMep Makpoca, MO3BOJISIFOIINM BO3BOAUTH YUCIIO B KBAIpaT.

5. C moMoIpl0 KakuX JUPEKTUB MOXKHO BBIMOJHATH YCIOBHYIO KOMOWISALUIO TPO-
rpamMmsI?

Jlabopamopnas paboma 3. Y CIOBHBIE OIIEPATOPBI LUK

1. 3anmmwre yciaoBHbIN onepartop if s onpeaeneHus 3Haka IEpeMEeHHOH var.

2. B kakux cimyyasx clieyeT UCIOIb30BaTh oneparop switch?

3. Hcnonp3ys ycinoBHBIN OnepaTop, BHITOJHUTE MPOBEPKY Ha MPHHAICKHOCTh 3HAYE-
HUA NepeMeHHoM auana3ony [10; 20).

agkrownE
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4.

[TpuBeauTe MporpaMMy 3aMeHbl MAJIBIX JIATUHCKUX OYKB OOJBIIMMH C MCIIOJIb30Ba-

HUEM oneparopa switch.

5.
7.
8.
9.

10.

[TpuBenuTe 0003HAYCHHE JIOTHYECKOTO 3HAKA HE PABHOY.
B uem orimuuns mexay oneparopamu while u do while?
JaiiTe moHSATHE BIOKEHHBIX LIUKIIOB?

UTo Takoe UK C mpeaycaoBuemM?

UTo Takoe LUKII C MOCTyCIOBUEM?

Jlabopamopnas paboma 4. O6pabOTKa CTATHYECKUX MACCHBOB

agkrownE

Yro Takoe MacCcHB? MHICKC JIEMECHTA MacCHBa?

Kak BBeCTH M BBIBECTH JICMCHTHI BEKTOpPA B CTPOKY U B cTOJIOCI?
CnocoOblI OIKMCaHUs U MHUIHATU3aI[i MaCCUBOB.

BBoJ1 ¥ BBIBOJI CHMBOJIOB U CTPOK.

OyHKIUH U1 pabOTHI CO CTPOKAMH.

ﬂa60pamopua;z paboma 5. DyHKINHA
1. Onucanue Gynkuuu. [l 4ero oObSBISIETCS TPOTOTHUIT?
2. Uro Takoe opMasibHbIC U (hakTHUECKUe rapameTpbl? JIoKabHbIC U IIT00aTbHBIC?
3. Kak MOXHO Tiepe1aBaTh MaCCHB B ()yHKITHIO?
4. CiocoObI BbI30Ba (DYHKIIUH.
Jlabopamopnas paboma 6. Ctpykrypsl B C++

orwdPE

OOBEKTHO-OPUEHTUPOBAHHOE IPOrPAMMHUPOBAHHE, YTO ITO?
OObsiBIIEHUE CTPYKTYpPBI

3aaHHbIe B CTPYKTYpPE MO

Omnpenenenue CTpyKTYpHON IIEpeMEHHOI 3aJaeTCsl B BUIE
PeanuzoBats cTpykTypy SimpleStruct ¢ aByms nossimu first u second

ﬂa60pamopHaﬂ paboma 7. Kiaccel B C++

orwdPE

PeanmmzoBars kiace Vector3D
PeanuzoBate kitacc Money
PeanuszoBats kitacc Angle
PeanuzoBath kinace Point
PanmonansHas (HecokpaTumas) Apoob

.Ha6opamopHaﬂ paboma 8. Koncmpykmopuwi u ocnogrwvle npunyunst OOIT

AR A

PeanuzoBath Hacnenyembiil kinace Student (CTyAeHT).
PeanuzoBats Hacnemyemsrii kiace Teacher (mpemnogaBaTens).
PeanuzoBath Hacneayemslii kiacc Doctor (Bpau).
PeanuzoBath Hacnenyemsliil kiaacce Driver (BoauTens).
PeanuzoBath Hacnenyemsiii kiacc Translator (mepeBoauuK).

Jlabopamopuas paboma 9. Hacnedosanue u abcmpaxmuvie Kiaccol

AR

PeanuzoBath Hacienayemslit kiacc Dispatcher (aucneruep).
PeanuzoBath Hacnenyemslil kinace Stewardess (cTroapaecca).
PeanuzoBath Hacienyemslit kinacc Ballerina (6anepuna).
PeanuzoBaTh Hacnenyemslii kiacc Lawyer (aaBokar).
PeanuzoBats Hacnenayemslit kiacc Milkmaid (gosipka).

.Ha6opamopHaﬂ paboma 10. Paboma ¢ WinAVR. Hcnonvzosanue Visual studio ons npoepammu-
posanus Arduino

1.

2
3.
4.
5

HononxurensHbie mapamerpel AVRDUDE

Cketry WinAVR-koro Blink-a, nepenecénnsiii B Arduino IDE

Uro BKiIIOYAET B ceOst MHTETpUPOBaHHAs cpenia pa3padoTKu?

Kakue yTuiInThl HCIIOJIB3YIOTCS U1 KOMITUIMPOBAHUS?

Jlnst kakux 1ened ucnoyib3yroT make-ghaitnb?
[IpakTuyeckue 3agaHus

[IpakTuueckoe 3ananue 1. [Ipunnunel noctpoeHus aroputmMoB. [loctpoenue 610k-cxem

o ECIT/
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IIpakTuueckoe 3ananue 2. Vicnonp3oBaHne pa3InyHbIX TUIIOB JaHHBIX IIPU PELIEHUH 33134
[TpakTrueckoe 3amganne 3. MaHUTTYIATOPHI U (hOpMATHPOBAHKE BBOAA-BBIBOIA
[Ipaktuueckoe 3amanue 4. Pabota ¢ yCIOBHBIMU ONlepaTopaMu

[IpakTuueckoe 3aganue 5. Pabota ¢ MHOrOypOBHEBHIMU MacCHBaMHU

[IpakTuyeckoe 3amanue 6. PazpaboTka kitaccos

PacuerHo-rpadguyeckas: pabora

Hcxonuble naHHbIE:

1. Co3spaiite CTpyKTypy C UMEHEM train, COAEpIKaIIyIO MOJIs: Ha3BaHWE ITyHKTa Ha3Ha-
YEHUs, HOMEp M0e3/1a, BpeMs OTIpaBieHusl. BBecTn naHHbIE B MACCUB U3 IISITH JIEMEHTOB THIIA
train, yrnopsaO4YUTh JIEMEHTHI TI0 HOMEpaM 1oe310B. JJ00aBUTh BO3MOKHOCTH BBIBOJIA HH(OP-
MaIiH O Moe37ie, HOMEpP KOTOPOTo BBECH Mojb3oBaresieM. JJ00aBUTh BO3MOXHOCTh COPTUPOBKHU
MacCHB I10 IIYHKTY Ha3HAuY€HUs, IPUYEM I10€3/1a C OJIMHAKOBBIMHU ITYHKTAaMU HAa3HAUEHUS JIOJIXK-
HBI OBITH YIIOPSIIOYEHBI 110 BPEMEHU OTIIPABJICHHUSL.

2. CocTaBUTh ONHMCaHHME Kjacca MHOTOWIECHOB OT OJHOW IMEpEeMEHHOH, 3a/1aBaeMbIX
CTENEeHbI0 MHOTOUJIEHA U MacCUBOM K03 dunnentoB. [IpeaycMoTpeTs METOIbI ISl BBIYMCIICHUS
3HAUEHUs] MHOTOWIEHA I 33JJaHHOT0 apryMEHTa, ONEPALUU CJI0KEHUS, BBIUUTAHUS U YMHOXKeE-
HUSL MHOTOYIEHOB C MOJIyUEHHEM HOBOTO OOBEKTa-MHOIOYICHA, BBIBOJ Ha JKPaH OMMCAHUS
MHOTOYJICHA.

3. 3agaua Ha B3aUMOJIEHCTBUE MEXAy kiaccamu. Pa3paborarh cucremy «ABTOOa3a».
Hucneruep pacrpenenseT 3asBku Ha Pelicel Mmexxny Boaurensmu u HazHayaet ajis 3T70ro ABTO-
MoOWJIb. BomuTens MOXKeT caenaTth 3a4BKy Ha peMOHT. J{ucneTdep MOXeT OTCTpaHuTh Boaurens
oT paboTel. BomuTenb 1enaeT OTMETKY O BBITIOJHEHUU Peiica u cocTossHUN ABTOMOOWMIIS.

4. 3ammdpoBaTh JaHHBIN TEKCT ¢ TOMOIIbIO mHudpa Llezaps.

5. Hanbl nBa tekcra. OnuH u3 HUX 3amudpoBaH kogoM ['poncdenbaa. OnpenenuTs
kitou mudpa 'poHcdensaa ¢ TOMOIIbIO aHaIM3a YacTOThl MOBTOPEHUN OyKB B He3alIn(ppoBaH-
HOM TEKCTE.

6. Jlano n cnnuek. [Tonb3oBaTens U KOMIBIOTEP MOOYEPETHO OEPYT HECKOIBKO CITUYEK
(ot 1 mo p 3a xon). [IpourpeiBaer TOT, KTO A€JIa€T XOJ MOCIEAHUM. Peann3yiiTe nmporecc urpsl
TaK, YTOOBI KOMIIBIOTEP MPUAECPKUBAIICS BHIUTPBILTHONW CTPATETHH, €CIIM OHA CYIIIECTBYET.

7. JIBa urpoka mo o4yepeau BRIOMpAIOT MO OJHOMY IIeJIOMYy YMciy u3 oTpeska [1; 10].
Bce BbiOpaHHbIe uncna ckiaapiBatoTca. Mrpa mpojosmkaeTcs 10 TeX IMop, MoKa BCS CyMMa He
cta”et paBHoi 100. BemrpsiBaer TOT, KTO clenan nociennui xoa. Hanummure nporpamMmy Juist
UTPBI ¢ KOMIBbIOTEPOM. KOMIIBIOTED NOJIKEH MPUAEPKUBATHCSI BBIMTPBIIIHON CTPATErvu, €CIIN
OHa CYILIECTBYET.

8. ano n cnmuek. [IBa moouyepenHo O6epyT HecKkoibko cnuuek (ot 1 1o p 3a xox). IIpo-
UTPBIBAET TOT, KTO JIeNaeT X0/ nocieaHuM. Hanummure nporpammy, KOTopasi MOAEIUPYET YeM-
nuoHaT cpeau k kommerorepoB. Ilepen kaxmoil urpoii ciaydaiiHeiM 00pa3zoM ornpezensercs n, p u
KOMIIBIOTEP, KOTOPBIM JIEIAET MEPBBIN XOI.

9. Hanucars mporpamMMmy 00xo/a IMaxMaTHON JOCKM KOHEM, HAaUMHAs ¢ TaHHOW KIIETKU.
Ha ka0t kjieTke KOHb JI0JKEH MOOBIBAaTh POBHO OJIUH Pas3.

10. Urparot nBoe. 3anaercsa kakas-to nara 2015 rona. Kaxaplii UTpok Ha CBOEM X07€
Ha3bIBaeT OoJjiee MO3HIOK0 JaTy, yBennuyuBas Ha | win 2 nubo AeHb B Mecslle, MO0 Mecsl], HO
HE TO U zpyroe cpasdy. IIpu 3Tom coderanue nHA U Mecsla JTOJKHO ocTaBaThCs n1aToi. Urpox,
Ha3BaBIKi 31 nexabps, npourpsiBaer. O0a urparoT HawIyduM odpasom. Mcxons u3 3aganHON
JIaThl, BBIBECTU, KTO BBIUTPAET.

11. Ha noBepxHOCTH M1aHETHI, SBIISIIOLICHCS IapoM ¢ paauycoMm R, 3agaHbl 1Be TOY-
KM CBOMMM IIMPOTOM U NOATOTOM. HallTh MUHMMAanbHYIO JUIMHY IIYTH IO IOBEPXHOCTH 3TOU
IUTAHETHI U3 OJJHOU TOYKHU B JAPYTYIO.

12.  Pa3paboTka mpuIIOKEHUs I IPeIMETHON 00JacTu «YUYE€T TOBapOB B Mara3uHe»
Pa3paboraTh nmpuiiokeHre, mo3BoIfoIlee cOOUpaTh U HAKAIJIMBATh CBEIACHUS O MOCTYIJICHUH U
peanu3aly TOBapOB HEKOTOporo maraszuHa. CTpyKTypa HpUIIOKEHHs 00s3aTeNbHO JIO0JDKHA
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BKJIIOUYATh CJIEAYIOIINE KJIACCHI: TOBAp, IPOU3BOIUTEND, JOKYMEHT, IOCTYINIEHUE TOBApA, peaslu-
3a1us ToBapa u Jip.

13. Pazpabotka mpunoxxeHus Ajis npeaMeTHol obmactu «OpraHuzanus y4eOHOTOo
npouecca B BY3e» Pazpaborats npuiokeHnue, mo3BoJsioniee coonupaTs U HaKariuBaTh CBeJle-
HUs 00 OpraHu3aluy U AUcreTyepusanuu yaeOHoro nporecca B BY3e. CTpykTypa npuiioKeHus
00s3aTeNbHO JTOJDKHA BKJIIOYATh CIEAYIOUIME KJIAcChl: aKkaJeMHuyecKas rpyIna, CleluaibHOCTh,
JUCLUILINHA, ayAUTOPHUSL, IpENnoaBaTelb 1 JIp.

14.  HNmeercs daiin ¢ TekctoM. OcyliecTBUTh MU(PPOBAHUE TAHHOTO TEKCTa B HOBBIN
daiin myreM 3amMcu TEKCTa B MaTPHUIly CHMBOJIOB IO CTPOKaM, a 3aTeéM YTEHHE CHMBOJOB M3
3TOM MaTpHIIbl MO cTOI0IaM. OCYIIECTBUTH paCIIM(PPOBKY MOTYYEHHOIO TEKCTA.

15. TexcToBbIl (hailyl COOEPKUT KBAIPaTHYIO MaTpPUIly, KOTOpas 3alucaHa Mo MpHuH-
LUITY: O/IHA CTPOKA — OJIUH JIEMEHT MaTpullbl. Heo0X01umo onpeaenuTs pa3sMepHOCTh MATPHIIbI
U TIOCTPOUTH JBYXMEPHBIN MacCUB. BbIBECTH Ha 3KpaH UCXOJHYIO MaTpUIy U Pe3yJbTaT €€ Mo-
BopoTa Ha 90° 110 4acoBOM CTpEJKe.

3.2 3agaHus 11 IPOMEKYTOYHOM aTTecTalluu
KouTpoJibHbIEe BOIPOCHI K IK3aMeHY

1.  Omnpenenenue nnpopmanuu. Acnektsl nHpopMauu. JJaHHbIE.

2.  Cucremsl cuucienus. [IpaBuiia CIIO)KCHHS, BEIYUTAHUS M YMHOXKCHHUS JIBOMYHBIX
YHCEll.

3. IlepeBom ymcen W3 NECATUYHOW B JIBOMYHYIO CHUCTEMY CUYHCIICHUS U OOpaTHO, a
TaKXe MEePEBOJ YMCEN U3 JBOUYHOM B IIECTHAALATEPUYHYIO U BOCBMEPUYHYIO CUCTEMY CUHUCIICHUSI.

4.  TlpexncraBieHue OTPUIATEIBHBIX U JCHUCTBUTEIHHBIX YHCEIL.

5.  Egununsl u3zmepenus xonuyectBa umHpopmanuu. IlpencraBneHue 4ucioBOd HH-
dbopmariuu.

6. IIpencraBnenue TekcToBOI U rpaduueckoit unpopmannu B IBM.

7. Buupl, criocoOBI IpeICTaBICHHS U CBOMCTBA HHPOpMaIi. Mepsl HHGOpMAaIUy.

8.  Ilokasarenu kauectBa undopmauuu. Onpenenenue UT. CpoiictBa UT. OcobGenno-
ctu UT.

9.  beszonacuocth naHHbIX. [loHsTHE HHPOPMAIIMOHHOM 0€30MaCHOCTH.

10. Opranmzanms XxpaHeHus 1 00paOOTKH HHPOPMAITIHN C UCTIOIb30BaHUEM 0a3 JTaHHBIX.

11. Oransl pa3sutus WUT, BeIIeNEHHBIX MO0 TEXHUYECKOMY O0OECHEUEHUIO. DBOIIOIMS
WT B 3aBUCUMOCTH OT pa3BUTHSI IIPOLIECCOB 00PaOOTKH HHPOPMAITUH.

12.  Hcropus coznanus IBM. ITokonenuss OBM.

13.  HMudopmarmarms odmiecta. GopMupoBanie HHOOPMAIOHHOM KYIIBTYPBIL.

14. Crpykrypa u npuHIuI pabotsl IBM.

15. OcHoBHble HHPOPMAIIMOHHBIE MPOIIECCHI.

16. PasnoBugnoctu UT. O6bexkTHO—OpHeHTupoBaHHbIe UT.

17. TpebGoBaHMs K NOJB30BaTENbCKOMY HMHTEpdeiicy. TuIbl MoJb30BaTENbCKOTO MH-
Tepeiica.

18. Aunropurmuzanus. CBOHCTBa, CIIOCOOBI MPEIACTABIICHUS, 3TAIbl Pa3pabOTKU ajro-
PUTMOB.

19. TIlpaswia mocrpoenus Ook-cxeM. bazoBbie yrpaBmisronye KOHCTPYKIIHH alrOpUTMA.

20.  Komrmisiropsl ¥ MHTEpIIpeTaTophl. [ ToKomeH s S3bIK0B POrpaMMUPOBAHUS.

21.  Ucropws n HazHadeHwe s3bika Cut-. [Ipocretimiast mporpamMma Ha si3bike Cu+

22. AncdaBuT 1 TUNBI 1aHHBIX. Llenble U naBaromme TUIIBI.

23. BeIlpaxxeHue npucBauBaHus. ApuPMETHIECKHIE ONEPAIlUH C EIBIMHA M TUTaBAIOIIH-
MU II€pEMEHHBIMU.

24. Jlormveckue omepalrfu, ONepariy aBTOYBEIUYCHUS W aBTOYMEHBIICHUS, TepHAp-
Hasl oreparus.

25. CocraBHo#1 onieparop. YCIOBHBINA omepaTop.

26. Omeparop switch - case. Oneparop 6e3ycioBHOro nepexoaa, break, continue.
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Omnepatops! nukia. Onepatop 0e3ycIoBHOTO nepexosa, break, continue.

Vkazarenu. YKazatenu 1 MacCuBbl. AJpecHast apumeTHka.
CUMBOITbHBIE MACCHBBI M CTPOKH. YKa3aTellu 1 MHOTOMEPHBIE MACCUBBI.
Onepanuu 1ig paboThl ¢ TMHAMUYECKON MaMSTHIO.

OO0mbsaBnenus u onpenencHust. O6IacTb CylnieCTBOBAaHUS HMEHH.
Ob6unacte Buaumoctu uMEH. Kiaccel mamsitu.

OObsiBiIeHNs 00BEKTOB ¥ TUIIOB. CHHOHUM UMEHU THIIA.

Oynknuu. [lepenada aprymeHToB. YkazaTenu Ha PyHKITUH.

Ccpuku. [lepenada apryMeHTOB B ()YHKIIMH 110 CCHUIKE.

OyHKIMH. APTyMEHTHI 10 YMOJIYaHUIO U MepeorpeieieHne QyHKIni.
[la6nousr pynkumii. CtpykTypsl. [lepeuncnenus.
OO0BbeKTHO-OpUEHTHPOBAHHOE MTporpaMMupoBanue. Kiaccol.

Wukancynauus B OObEKTHO-OPUEHTUPOBAHHOM IPOrPAMMUPOBAHUH.

IIPUMEHEHHS.
[Tonmumopdu3m B 00bEKTHO-OPUEHTHUPOBAHHOM IPOrpaMMupoBaHuy. CTaTHYecKHid
noaumopdusm B C++. [Ipumeps! npumMeHeHus.
OnunouyHoe HacnenoBaHue B sA3bike C++. MHOKECTBEHHOE HAC/IEJOBAHUE B SI3bIKE

C++.

40.

41.

42.
43.

Kitaccbl. KOHCTpYKTOPBI B 1€CTPYKTOPBI.
KoHCTpyKTOp KOMMPOBaHUS U Ollepalys NIpUCBauBaHHUS.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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