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AHHOTaNINA

HucuummuHa «VHTepHET Bemiel» BXOIUT B 00pa30OBaTENbHYIO MPOTPAMMY BBICIIETO
oOpazoBaHusi — TporpamMMmy OakajgaBpuata 1o HampaiaeHuto noarotopku 13.03.02
«JNEeKTPOIHEpPreTuKa W DJICKTPOTeXHUKa» HampasieHHocTH «L{udpoBas sHEpreTHkay.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JlucumminHa  HE  ABISETCS  OO0sI3aTENIBHOM  TpPH  OCBOGHUW  OOydYaromuMcs
o0Opa3oBaTeNbHOIl MpOorpaMMbl U HallpaBlieHa Ha YriIyOlieHHOe (HOPMHpPOBAHHE CIETYIOIINX
KOMIIETECHIIUH:

[IK-5 «CrocobeH MpoBOAWTH aHAIM3 M KOHTPOJb MapaMeTPOB W YCIOBUU pPabOThI
OT/ICNIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMBD

CopepxaHue UCHUIUIMHBI OXBaThIBAa€T KPYI BOIMPOCOB, CBA3aHHBIX C H3YYCHHEM
MPUHIUIIOB PaOOThl YMHBIX YCTPOUCTB U CUCTEM.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4e0HOT0 MpoIiecca: JEKIH, 1abopaTopHbIe pabOThI, CAMOCTOSTENbHAS PaboTa 00YJarOIIEeToCs.

[IporpaMMoil IUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIME BUABl KOHTPOJISA: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS arTecTaus B opme audhepeHIINPOBAHHOTO 3a9ETa.

OO0miasi TpyIO0EMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBISET 2 3a4€THBIX EJAMHHUIIBI, (2
yaca.

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO JUCIUILTUHE

1.1. Ilenu npenopaBaHusl JUCHUTUIIUHBI

[Tonydyenue oOyyaromuMMucs HEOOXOJUMBIX 3HAHMM B OOJACTH MPOrPaMMHUPOBAHUS
YMHBIX YCTPOHCTB, paOOTHI C BBICOKOYPOBHEBBIM SI36IKOM TIpOrpaMmMupoBanus C++, alropuTMoB
(GYHKIIHOHMPOBAHHS YMHBIX CHCTEM, paOOThI C CUCTEMO KOHTpoJIs Bepcuii Git.

1.2. JlucumnnmnHa siBisercss (aKyJIbTaTUBHOW JMCHUIUIMHON 10  HAINpPaBICHHIO
00pasoBatenbHO MTporpamMMsl Beiciiero oopasoanus (panee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AWCHHUILTUHBI OOYyYaIOIIUNCA AODKEH 00JaJaTh CIEIyHOINIMME
KOMIETCHIMSIMH WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Koz u HanmeHoBaHMe HHIMKATOPA
KOMITETCHIHT KOMITETCHIINH JOCTHXKEHHS] KOMIIETEHITUU

[1K-5./1.4 ncnones3yeT cuenuaibHOe
IIK-5 Crocoben A M 1t
MporpaMMHOe 0OecIieueHue Jist
MIPOBOJIUTH aHAJIU3 U
MIPOrpaMMHUPOBaHUS MUKPOKOHTPOJIJIEPOB U
KOHTPOJIb [TapaMEeTPOB U

. HACTPOMKHU TEXHOJIOTHYECKUX ITAPAMETPOB H
[MpodeccronanbHbie | yCIOBUI pabOTHI
PEKUMOB pabOTHI 0OBEKTOB

KOMIIETEHIIUH OTHEIIBHBIX .
PO EeCCUOHAIIBHON e TETHHOCTH
KOMIIOHEHTOB
. | IIK-5./1.5 ocy1iecTBiIsSIET OLEHKY TEKYILETO U
AIEKTPOIHEPrETUYECKOMN
CHCTOMEL MIPOTHO3UPYEMOTO JIEKTPOIHEPTreTUUECKOTO

PEKHUMaA SHEPIOCUCTCMBI

2. Mecro nucuuruinHbl B cTpykType Ol

Jucnurnuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOIUMUCS
MIPU U3YUYEHUH CIECTYIOUIUX TACHUTUINH:

— «HudopMaTHKaY,

— «BpIcmas MaTeMaTUKa,

— «DPu3zukKay,

3HaHuUs, TOJYyYCHHBIC MPH HM3YUYCHUM MaTepuana TaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSTEIIbHOE 3HAU€HHE, TaK U MOTYT MCIOJIb30BAThCS IPU U3YUYEHUH JPYTUX TUCIUIUINH:

— «YupaBieHue podoTaMu U POOOTOTEXHUYECKHUMH CHCTEMAaMMy,

— «lIporpammMupoBaHre MUKPOKOHTPOJIIEPOBY.

3. OO0BEeM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENBHBIX BHUJIOB Y4EeOHOM
pabOoTHI IO TUCIHUTUINHE (M PAaCIPeIeTICHIE dTOW TPYIOEMKOCTH IO CEMECTpaM) MPEACTABIICHBI B
Tadnuie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIITUHbI

TpynoeMKoCTh 1o
Bunx yuebnol paboThl Bcero ceMecTpam
Ne8

1 2 3
Oowan mpyooemkocmep OUCUUNTUHDL, 2/ 72 2/ 72
3E/ (uac)
U3 nux yacoe npaxmuueckoi no020moeKu 17 17
Ayoumopnuie 3anamus, BCEro vac. 17 17
B TOM YHCJIE:

nekiuu (JI), (dac)




npaktudyeckue/cemunapckue 3anstus  (113),
(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii nmpoekt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)

CamocmosamenvHas paboma, Bcero (dac) 55 55
Buo npomescymounoit ammecmayuu:. 3ayer, Tndd

madd. 3auger, sx3amen (3auer, Judd. 3aq, ' Hudd. 3au.
Ok3.%**) 3a.

*x .
HpI/IMeanI/Ie: KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCHUIUIMHEI MO pa3/enaM U BUIaM 3aHITHIM.
Pazgenbl, TeMBbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh ITPUBEICHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCHMILINHBI, UX TPYA0EMKOCTh

Pasnenpl, TeMbl JUCITATNIIINHEI Hetamn | 113 (C3) P KII CPC
’ (uac) (uac) (qac) (gac) | (uac)
Cemectp 6
Paznen 1. Beenenne B MHTEpPHET Belle
Tema 1.1. lHTEpHET Beleil B pa3nndHbIX chepax
JIeSITeIbHOCTH ; ; ) ) )

Tema 1.2. Texanka 6e3omacHOCTH TIpH padoTe ¢
ANEKTPUGUITPOBAHHBIM 000PYIOBaHUEM
Tema 1.3. Cpena paspadorku Arduino IDE

Paznen 2. Begenue B mporpaMMUpOBAHHUE HA SI3BIKE
C++

Tema 2.1. Cpena paspaborku Visual Studio

Tema 2.2. Tunel naHHbIX, ESCape-nocnenoBaTeIbHOCTH,
CHHTAKCHC SI3bIKa

Tema 2.3. BBoa 1 BEIBOI JaHHBIX

Tema 2.4. YHapHbIe, apu(PMETHUECKUE U JIOTHUECKHUE
omneparopsl. Cokpamiénnsie apupmernieckue Gopmbl
Tema 2.5. IHKpeMEHT U IEKPEMEHT

Tewma 2.6. Konctpykius Jiorudeckoro Beioopa if-else
Tema 2.7. Switch - - 9 - 30
Tema 2.8. Iuxuer while, for, do while. Kirrouessie
cioBa break, continue

Tema 2.9. Oneparop nepexojia goto

Tema 2.10. PaboTa ¢ oTAaT9uKkoOM

Tema 2.11. CTaTuuecKHe MaCCHUBBI

Tema 2.12. OyHKIH

Tema 2.13. Ykazarenn

Tema 2.14. Ccbuiku

Tema 2.15. YcnoBHast KOMIMIIALIUS

Tema 2.16. lunaMudyecKre MaCCUBBI




Paznen 3. Pa3zpaboTka MpoCThIX YMHBIX CHCTEM
Tema 3.1. Pabora co cpemoii TinkerCad

Tema 3.2. PaboTa BCTpPOEHHOT'O CBETOIMO/IA IJIATHI
Arduino Uno

Tema 3.3. OgHOLBETHELIE CBETOINOIBI

Tema 3.4. RGB-cBerommons!

Tema 3.5. JlaTunku TemnepaTypsl

Tema 3.6. JlaTunku apima

Tema 3.7. LED-nanenn

Tema 3.8. B3anmonaelicTBUe HECKOJIBKHX
MHUKPOKOHTPOJIIIEPOB

Tema 3.9. UnTepdeiice

23

Uroro B cemectpe:

17

55

Hroro

17 0

55

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM
0o0y4JalomMMUCS  OMNpPEAETCHHBIX  TPYIOBBIX  (DyHKUHUIA,

po(heCCHOHATBHOMN NEeATeIbHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TEM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.
Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

BBIIIOJIHEHUNA
CBS3aHHBIX C  Oynymiei

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIMOHHBIX 3aHATHH

Y4eOHBbIM NJIAHOM He NPe1yCMOTPEHO

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMbl MpaKTHYECKUX 3aHATHHA U UX TPYJOEMKOCTh ITPUBECHBI B TAOIHUIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

N3 Hux Ne
Ne | Tembl npaktrueckux | @OpMbI NpaKTHYECKUX | TPyHOEMKOCTh, |IPAKTUYECKOM |pa3jaeia
n/m 3aHATUN 3aHATUN (uac) MOATOTOBKH, |AUCIUI
(dac) JIMHBI
Y4eOHBIM MJIAHOM HE TIPETyCMOTPEHO
Bcero ‘ | |
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabOmHIIE .
Tabauna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
W3 Hux Ne

Ne Haumenosanue nabopatopHbIx paboT TpyJOEMKOCT®, | MPAKTHHECKOH | pasieiia

/1 (gac) MOATOTOBKH, | JUCLIHMII
(gac) JIMHBI
Cemectp 7
1 PaboTa BCTpOEHHOTO CBETOMO 1A TIIATHI 2 2 3
Arduino Uno

2 OIHOIIBETHBIE CBETOINO/IBI 3 3 3

3 RGB-cBeTomnoas! 3 3 3

4 JlaTuuku apiMa 3 3 3

5 LED-nmanenun 3 3 3




6 | Pa3paboTka cuctembl BBIBOAA COOOLICHUI Ha 3 3 3
LED-nanens

Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KypCOBOU pabOTHI
Y4eOHBIM IJITAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosiTenbHON pabOTHI B €€ TPYI0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.
Tabnuna 7 — Busl caMOCTOSATENIbHOM Pa0OTHI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrosiTensHO#M paboThI
yac yac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
50 50
nucuuriniel (TO)
Kypcoroe npoektuposanue (KII, KP) - -
Pacuerno-rpaduueckue 3ananus (PI'3) - -
Bemonnaenue pedeparta (P) - -
[ToaroroBka K TeKyIieMy KOHTPOIIO 3 3
ycneBaemoctu (TKY)
Jomamrnee 3ananue ([13) - -
KonTponbubie pabotel 3a04HIKOB (KP3) - -
IToaroroBka K MpoMeXyTOUHOU 5 5
atrecrauuu (ITA)
Bcero: 55 55

5. [lepeuyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUaroMUXCsl 0 JUCHMITIMHE (MOYIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHON padOThl 00yYaromMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neYaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIeH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

ugp/ Kom4ecTBo 5K3eMILIAPOB B
URL a P ec bubnmnorpadudeckas ccpliaka OUbIMOTEKE
P (KpoMe 3JIeKTPOHHBIX IK3EMILISIPOB)

004 N 73 Nurepuer Bemeit: yuednoe nocodue / T. T. 5
Wnuatymios [u ap.]; pea. A. M. Tropiaukos;
C.-Iletepb. roc. yH-T a3pOKOCM.
npubopoctpoenus. - Cankr-IlerepOypr: Uzn-
Bo ['YAIL, 2021. - 151 ¢

004.4 11 57 | C++: 6a3oBsif kypc: niep. ¢ anra. / I'. Hlwar. | 10
- 3-e u3n. - M.: Bunbsimc, 2015. - 624 c.: puc.
- [Ipeam. yxas.: c. 610 - 620. - ISBN 978-5-
8459-1889-5: 1078.00 p. - Tekcr:

HETOCPEICTBEHHBIN.




7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»

[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX Uil OCBOEHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIeKOMMYHUKaMOHHOMU cetn «HTepHeT»

URL anpec HaumenoBanmue

https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O6bekTHO-OpHEHTHPOBAHHOE IIPOrPAMMHUPOBAHKE B
C++

8. Ilepeuenb HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEMOIO IPHU OCYHIECTBICHUU
00pa3oBaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOT0 IPOrPAMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHp mporpaMMHOT0 00ECIICUCHHMS

Ne i/ HanmeHnoBaHue

1 Visual Studio

Visual Studio Code

2
3 Arduino IDE 2
4 Be6-6payzep

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 06a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | MynsTumenuiiHas JeKIUOHHAS ay IUTOPUS 31-04

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu
10.1. CocTaB OIIGHOYHBIX CPEJICTB JUISI TPOBEACHHUS IMPOMEKYTOYHOW aTTECTAIUN
o0ydaromuxcs Mo AUCHUIUINHE MPUBEACH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS POBEACHHSI IPOMEKYTOTHON aTTeCTAINN

Bug HpOMC)KyTO‘-IHOI\/'I aTTCCTallu HCpC‘-ICHB OIICHOYHLIX CPCIACTB

HuddepennmpoBannpiii 3a4€T [Tepeuens BompocoB aiis nudd. 3agera,
[TpuMepHBIii TepeueHb BOMPOCOB sl TECTOB.




10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH O00yYaloMMHCS TPUMEHsIETCsl S-0ajulbHasi IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, KoTopas puBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCsA
100-0annpHast ~ mKajma  MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOILUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHLIUN

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €r0 U3JIaraeT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW JIMTEPaTypHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TTOJIOKCHHUS C MMPAKTUICCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJ0 00OOCHOBBIBACT U apTyMEHTUPYET BBIBHIa€MbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CIICIMATN3UPOBAHHBIX MTOHSATHIA.

COTIIMYHO»
(GauTCHO»

— 00y4Jaromuiicsi TBEpPIO YCBOWJI MPOTPAMMHBIN MaTepua, TPaMOTHO
U, 10 CYIIECTBY, H3JIaraeT €ro, OIUPAasCh HAa 3HAaHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBS3BIBACT YCBOCHHBIC 3HAHHUSA C IPAKTUYECKOH JESITEIHHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIIAJCET CHCTEMOM CIIENHAIM3UPOBAHHBIX TOHATHIA.

«XOpOoLIO»
<Ga4YTCHO»

— o0yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOM NpPOrpaMMHBIN MaTepual,
[0 CYILIECTBY, M3JIaraeT ero, Onupaschb Ha 3HAHHS TOJILKO OCHOBHOM
JUTEPaTypHI;

— JIOIyCKaeT HeCYIIECTBEHHbIE OLIMOKN 1 HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IPUMEHEHUHU 3HAHWUU
HaIpPaBJICHUS;

— cJ1a00 apryMeHTHPYET HayUHbIE MTOJI0KEHHUS,

— 3aTpyJHseTCs B OPMYJIUPOBAHNHU BBIBOJIOB M 0000IIEHNUI;

— YaCTUYHO BJIAJI€E€T CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHITHH.

«YHAOBJICTBOPUTCIIEHO»
GavTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana,;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPoOJieM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHUS;

— He (OPMYIUPYET BHIBOJIOB M 0000IIEHHUH.

«HCYHAOBJICTBOPUTCIILHO»
«HEC 3a4TCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/TaHUS WM WHBIC MaTEPHAIIBI.
Bompocs (3amaun) ass 9K3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa a
WHAMKATOpa
Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO
Bomnpocs! st mudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabnuna 16 — Bonpocs! ans audd. 3auera
Kon
Ne i/t Ilepeuens BompocoB 11 nudd. 3aueTa
p p s gty WHANKATOpa




1 Pa3paboTka KaJabKyssiTopa Ha OCHOBe SWitch MK-5.11.4
2 BrIBO1 cCMMBOJIOB ¢ TOMOIIBIO KA While ITK-5.71.5
3 3anojaHeHue CTaTUYeCKOro MaccuBa ciiydaiiHbiMu 3HaueHusiMu | [1K-5.J1.4
4 TTorck MUHUMAJILHOTO 3HAYEHUS TUHAMUYECKOI'O MacCHUBa IK-5./1.5
5 @yHKIUA 3aMEHbI 3HAYCHUH Y IBYX IEPEMEHHBIX MK-5./1.4
6 Pa3paboTka cucTeMbl JETEKTUPOBAHUS TEMITEPATYPhI I1K-5.J1.5
7 Pa3pabotka cucremsl BeiBoga coobmennii Ha LED-nmanens I1K-5.]1.4
8 PazpaboTka nporpammsl paboThl BCTPOCHHOTO CBETOIMOA MK-5. 1.5
9 Pa3zpaboTka nmporpaMmMbl pabOThI HECKOJIBKUX OJTHOIIBETHBIX IK-5./11.4
CBETOAMO/IOB, BKJIIOUAIOIIUXCSI TOOYEPENTHO
10 Pa3zpaboTka nmporpaMMbl pabOThI TPEX OTHOIBETHBIX [TK-5.11.5
CBETO/AMO/I0B, BKIIFOUYAIOIIUXCS [0 IPUHLIUITY PaOOTHI
ceerodopa
11 Pazpabotka nporpammsl pabotsl RBG-cBetoanona, M[K-5./1.4
MO0YepEIHO BKIIIOUAIOIIAS M OTKIIOYAIONIAs OT/AEIbHBIC [[BETA
12 Pazpabotka nporpammsl pabotsl RBG-cBetoanona, [K-5.1.5
MOOYePEHO BKIIIOYAIOIIAS M OTKIFOYAIOIIasi OJJHOBPEMEHHO
JIBa [IBETa CBETOIMOJIA
13 Pa3zpaboTka nmporpaMMbl IETEKTHPOBAHUS JbIMA I1K-5./]1.4

[lepeuenr TeM s KypCOBOTO IMPOCKTUPOBAHUS/BBITIONHEHUS KYpPCOBOW pPabOTHI
MpeACTaBICHBI B Ta0wmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYPCOBOTO TPOSKTHPOBAHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOTHEHUS

Ne /it .
KYpCOBOi1 pabOThI
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bompocel  u1si  poBeneHUsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOT'O TPOSKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Ne n/nn .
KypcOBOH paboThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
BOHpOCI)I A IpPOBCACHUA HpOMe)KYTOqHOﬁ arreécCrallin B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Tabnuie 18.
Tabmuua 18 — [IpumepHbIi mepedeHb BOIIPOCOB ISl TECTOB

Ne n/nt [TpuMepHBIii epedeHb BOPOCOB [Tl TECTOB Koz
UHIMKaTopa
1 UTto Takoe eScape-mocie10BaTeaIbHOCTh? IK-5./1.4
2 Kakue THIbI JaHHBIX UMEIOTCA B SI3bIKE MporpaMmmupoBanus C++? MK-5.J1.5
3 UTto Takoe COuUt? I1K-5.]1.4
4 Yo Takoe Cin? IK-5.71.5
5 3a uro oTBeyaet hyHKuuUs int main? MK-5.1.4
6 Yro Taxoe include? IK-5.]1.5
7 Uro takoe define? I1K-5.]1.4
8 Yro Takoe MPOCTPAHCTBO MMEH? MK-5. 1.5
9 3a uto oTBevaeT Using namespace std? IK-5./1.4
10 Uro Takoe yHapHbIi onepaTop? K-5.J1.5
11 UYto Takoe Jorudeckuii oneparop? MK-5./1.4
12 Yro Ttakoe apudmeTuueckuil oneparop? K-5.J1.5
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13 Kak pabotaer switch? MK-5.11.4
14 Kak pa6oraer if-else? IK-5.1.5
15 Kak paboraer while? MK-5.1.4
16 Kak paboraer for? ITK-5.J1.5
17 Kak pabotaer do while? MK-5.1.4
18 UT0 Takoe HHKPEMEHT? I1K-5./1.5
19 UTto Takoe 1eKpeMEeHT? I1K-5.]1.4
20 | Yro Takoe ykazareib? MK-5. 1.5
21 Urto takoe pyHkImsa? I1K-5.]1.4
22 Kakumu THIIaMu TaHHBIX MOTYT 00Js1agath GyHKIUN? K-5.J1.5

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUUIUIMHE OOYYAIOMIMXCS 3a09HOU (OPMBI
00y4eHus1, mpeacTaBiIeHbI B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne ni/m [lepeueHb KOHTPOJIBHBIX PabOT

He npeaycmotpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  MPOUEAYpPhl  OLCHUBAHUS
WHIMKATOPOB, XapaKTePHU3YIOIIUX JTambl (OPMUPOBAHHS KOMIICTCHIIMH, COACpXKATCS B
JOKaJIbHBIX HOpMaTuBHbIX akTtax [YAIL, pernmamMeHTHpyOIWUX MOPSAOK U MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. Meroaudeckue yKa3aHus Uik O0YJIArOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. Metoauueckue yka3aHUsl A OOy4YalOIIMXCSl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus m1a0OpaTOpHBIX paboOT oOydarolmuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydYarolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTATbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHI.

BrinonHeHnue 51a00paTopHBIX paboOT OO0yyaromMMCs SBISIETCS HEOTHEMJIEMOH 4YacThiO
W3YYEHUs] JUCLUIUIMHBI, ONIpENesiseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEACTBaM,
o0ecreynBaroIuM pelIeHue ey X OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalln3alls TEOPETUUYECKHX 3HAHWN, MOJYyYEeHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOM MH(OpMAINH [0 3y4aeMON AUCIUIINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpebOoBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

JlaGopaTtopHble  paboOTBl  CleAyeT BBIIOJHATH B  XOAE IPOXOXKAEHUS Kypca
«IIpombinuieHHass poOOTOTEXHHUKAY», BHUMATEIbHO pa30upasi MpeacTaBICHHBIH METOAMYECKUN
MaTepHal npernojaBareieM B ycTaHOBJICHHbIE B «JInunom kabunere I'Y AID» cpoku.

Crpykrypa u dhopma oTueTa o0 1abopaTopHoii paboTe
CrtpykTypa 1 ¢Gopma OT4€Ta BBINOJIHEHHUS J1abOpaTOPHONW pabOTHI MpPUBEACHA Ha CalTe
YHUBEPCUTETA.
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TpeboBanus K 0OpPMIICHHIO OTYETA O Ja0OpPaTOPHOM padboTe

B ortuére npencrapisercs COpOEKTUPOBAHHBIE COTJIACHO 3aJaHUI0 OTAC/IbHBIC IUHUIIBI
HIIC, tak m cama HWIIC, a Takxke e€ maremMaTH4ecKas MOJIeNb, TMOSCHSOMmAas padboTy
npoektupyemoit UIIC.

11.2. Meroauueckue ykazaHus JUIsi 0OyYarOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, O0YJAIOUIUIICS BBIMOIHAET PadoOTy MO
3aJJaHUI0 M IIPU METOAMYECKOM PYKOBOJCTBE IIperojaBaTesisi, HO 0e3 ero HernocpeiCTBEHHOIO
YYaCTHA.

B npouecce BbINONHEHHsSI CaMOCTOSITENbHON paboThl, y oOydaromerocs GopMHpYyeTcs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOCHMM M CHUCTEMAaTH3alMM MPUOOpETaeMbIX 3HAHUM, OOEcleYMBAaeT BBICOKHUM
YPOBEHb YCHEBAa€MOCTH B TepuojJ OOydYeHHs, IOMOTaeT IIOJYYUTh HABBIKH TTOBBIIICHHS
npo¢eCCHOHATIBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepUallaMH,  HAmpaBJSIONIMMU  CAMOCTOSITENIBHYIO — paboTy
00yYaroIUXCASBISIOTCS:

— y4eOHO-METOJMYECKUN MaTepHal 10 AUCLUILIIHE.

11.3. Metoauueckue yKazaHus [UIsl OOYYarOHMIMXCS 1O MPOXOXKICHHUIO TEKYIEro
KOHTPOJIS YCIIEBAEMOCTH

Texkymuii KOHTpPOJIb YCHEBAEMOCTH NIPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aroIuXxcsi, OCYLIECTBIIIEMOTO B TE€UYEHUE CEMECTPa C II€JIbI0 OI[EHUBAHUS XO/a OCBOEHUS
JUCLHUIIIIUHBI.

@DopMBI TEKYIIETO KOHTPOJISI U OCHOBHBIE TPEOOBAHUSI:

- ycTHBIN ompoc. [lanHas (opMa MOXKET OCYIIECTBIATHCSA MPENojiaBaTeleM Ha KaxJaoM
3aHATHUM WIA TEPUOAUYECKH, MOXKET UMETh PA3JIMYHYI0 MPOJOJLKUTENBHOCTh. Llens ycTHOTO
ormpoca — MPOBEpPKa YCBOEHHUs OOYYaIOIIUMCS OCHOBHBIX TE€PMHHOB, MOHSATHUN M TPUHIIUIIOB
B3aUMOJICUCTBUS. Y CTHBIM OMPOC MOKET OTHOCHUTBCS K MAaT€pHaly TEMbI, pacCCMaTpUBAaeMOW Ha
JJAaHHOM 3aHSTHH, a TAKXKE K MaTrepuallaM MpPeAbIIyLIuX JIEKIHI. BOmpocsl MOryT 3amaBaTbhCs
YCTHO WJIM B BUJIE CHUCTEMBI KapTOUeK, MO CIUCKY Ka)XJIOMy CTYJEHTY WJIM BCeM B (opmare
«MO3roBOro MITypMa». KonnmuecTBO MaKCHMalbHBIX OallIOB M MPOAOHKUTEIHLHOCTh BPEMEHU
JUIL  OTBETOB  ONPEIENSAETCS  HEMOCPEACTBEHHO mpenogaBarenem. [lo  ycMmoTpeHuro
MpenoaaBaTelss yCTHBIM OMpoc MOXKET ObITh 3aMEHEH TeCTUPOBAHUEM.

- TECTUpPOBAHME. TECTHUPOBAHME B KAUECTBE TEKYIIErO KOHTPOJISI YCIEBAEMOCTH HE
ABIIETCS 00s3aTeNbHONM (opMOi padOTHl M TpeanaraerTcs OOydYarolUMCS MO YCMOTPEHUIO
npenogasarens. Llenp TeCTUpOBaHHS — MOHHUTOPUHI YPOBHS YCBOEHHUS TEOPETHYECKOIrO
MaTepuana, a Tak)Ke KadecTBa CaMOCTOSTENBHOW pabOThl, BBHISBICHHE HEYCIEBAIOIINX
CTYJICHTOB.

TectupoBanre MOXET MPOBOJUTHCS MEPUOIUYECKH (OJWH WU JBA pa3a B MECHIl), a
MOXET — Ha KaXJOM 3aHSITUH, HAa YCMOTPEHHUE MpernojiaBaTens. Tekyllee TECTUPOBAHUE MOKET
OBITh OpPraHM30BaHO Ha JUCTaHIMOHHOW mnatrpopme LMS. Tectupyembple TeMbl 3apaHee
03BYYHBAIOTCS 00yUarOIIMMCsI UM 0003HAYal0TCs B Havyalle Kypca IpernoaaBaTesiemM.

11.4. Metoauyeckue yKazaHHUsl i 0OOyYarONIUXCs MO MPOXOXKICHHUIO TPOMEKYTOUHOMN
aTTecTaluuu

[IpomexxyTounast ~ aTTecTasi  OOy4alOIMUMXCS  TMPEAyCMaTpUBAaeT  OIICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB OOy4YeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
ceost:
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— 1uddepeHIMpPOBaHHbIM 3aueT — 3T0 (opMa OLEHKUM 3HAHUHM, TOJIYYEHHBIX
00y4JarImUMCs IPU U3YYCHUH JUCIHUILTUHBL, TIPU BHIMOTHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIEI0BATEIbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKON
COTIUYHOY, «XOPOUIOY, KYJOBIECTBOPUTEIHHOY, «HEYIOBJICTBOPUTEIHHOY.

Cucrema OLEHOK IpPU MPOBEACHUU IPOMEKYTOUHOM aTTECTALIMU OCYIIECTBIISIETCS B
COOTBEeTCTBUM C TpeboBanusiMu Ilonoxxkenuit «O TekymeM KOHTpOJE YCIEBAEMOCTH H
MPOMEXKYTOUYHOU aTtTecTaruu cTyaeHToB ['YAII, oOywaromuxcss mo IporpamMmbl BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboTh
ctyaeHToB B ['YAIDy.

IIpoMexyTouHass arrecTraluss OLIEHUMBAETCS 110 pE3yJibTaTaM TEKYIIEero KOHTPOJIS
ycneBaemocTu. Crucok BonmpocoB (Tabmuna 16) Kk mpoMexyTOUHOM aTTecTaluu yTBEPkKAAeTCs
Kadenapoil M BBLAACTCS CTYACHTAM s O3HaKoMJeHHMsA. B cioywae, ecinu CTyIeHT 10
YBOXXUTEILHOW MPUYUHE HE BBIOJHUI TPeOOBAHUS TEKYILIETr0 KOHTPOJIS, EMY IPEI0CTaBIIsAETCS
BO3MOXXHOCTh CJIaTh 3aJ0JDKEHHOCTHM 10 HponylieHHeIM TemaMm. ®opma mnposeneHus
MIPOMEKYTOUYHON aTTECTAMU — TUChbMEHHASI.
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Jluct BHeceHUs U3MEHEHUH B pabouylo MporpaMMy ITUCHUTLIHHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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