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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
o0pa3oBaTeNbHOIl MpOorpaMMbl U HallpaBlieHa Ha YIriIyOlieHHOe (OpPMHUPOBAHHE 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 YCTPOMUCTB U CUCTEM.

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

[IporpaMMo#l IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJISA: TEKYIIMiA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs arTecTaus B opme audhepeHIINPOBAHHOTO 3a9eTa.

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

SI3bIK 00y4YeHUs IO JUCIUILTUHE KPYCCKHUI.



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILTUHE

1.1. Ilenu npenoaaBaHusi JUCHUTUIUHBI

[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. JucumnnmnHa siBisercss (aKyJIbTaTUBHOW JMCHUIUIMHOW TIO0  HANpaBiICHHIO
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 AMCHUILTAHBI OOYYAIOIIUNACA JODKEH 00JaJaTh CIEIyIOIIHME
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 Koza u HanmeHoBaHMe HHIMKATOpA
KOMITETCHIHT KOMITETCHIINH JOCTHXKEHHS] KOMIIETEHITUU

[1K-5./1.4 ncnones3yeT cuenuaibHOe
IIK-5 Crocoben A Yy 1t
porpaMMHOe 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
CaMOCTOSTENIbHOE 3HAY€HHE, TAK U MOTYT MCIOJIb30BATHCS IIPU U3YUYEHUH JPYTUX TUCIUILINH:

— «YupaBieHue podoTaMu U POOOTOTEXHUYECKHUMH CHCTEMAaMMy,

— «lIporpammMupoBaHre MUKPOKOHTPOJIIEPOBY.

3. OO0BEeM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENBHBIX BHUJOB yueOHOM
paboTHI IO TUCIHUTUINHE (M PaCIpeIeTICHIE dTOW TPYIOEMKOCTH IO CEMECTpaM) IMPEACTABIICHBI B
Tadnuie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIITUHbI

TpynoeMKoCTh 1o
Bunx yuebnol paboThl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemkocmep OUCUUNTUHDL, 2/ 79 2/ 72
3E/ (uac)
U3 nux yacoe npaxmuueckoi no020moeKu 17 17
Ayoumopnuie 3anamus, BCEro vac. 34 34
B TOM YHCJIE:
nekiuu (JI), (dac) 17 17




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

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

CamocmosamenvHas paboma, Bcero (dac) 38 38
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 TUCHUIUIMHEI MO pa3jenaM 1 BUJaM 3aHSITHI.
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 1 ; ) ) )

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

Paznen 2. Begenue B mporpaMMUpPOBAHHUE 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 10 - 9 - 20
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 6 ) 8 16
Tema 3.6. JlaTunku apima

Tema 3.7. LED-nanenn

Tema 3.8. B3anmonaelicTBUe HECKOJIBKHX
MHUKPOKOHTPOJIIIEPOB

Tema 3.9. UnTepdeiice

Hroro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

[IpakTnueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
0o0ydJalomMMHUCs  OMNpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymiei
PO ECCUOHAIBHON e TEIHHOCTHIO.

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

Howmep paznena Ha3zBanue u conepkanue paselioB U TEM JICKITHOHHBIX 3aHITUH

1 WuTepHeT Beliel B pa3inuHbIX cdepax AedareabHocTu. TexHuka
0€3011acHOCTH P padboTe € INEKTPUPUIIMPOBAHHBIM
obopymoBanuem. Cpena paspadborku Arduino IDE.

2 Cpena pazpaborku Visual Studio. Tumsl nanubix, Escape-
MOCIeA0BAaTEIHbHOCTH, CHHTAKCHUC S3bIKa. BBOJ ¥ BHIBO/I TAaHHBIX.

2 YHapHsble, apupMETHUECKHUE U JIOTHYECKUE OTEePaATOPHI.
Coxkpaménnblie apupmerndeckue Gopmbl. THKpemeHT u
JICKPEMEHT.

2 Konctpykuus noruueckoro Beidopa if-else. Switch. Iukis
while, for, do while. Kirouessie ciioa break, continue.

2 Omneparop nepexona goto. Pabota ¢ ornmatunkom. Ctatudeckue
MaccuBbl. DyHKIIMHK. YKa3aTeNH.

2 Ccbuiku. YcaoBHass KOMIUIIANMS. J[MHaMIYecKre MacCUBHI.

3 Pabota co cpemoii TinkerCad. PaGoTta BCTpOEHHOTO CBETOIHO 1A
wiatel Arduino Uno.

3 OpmnorBerHble cBeToanoabl. RGB-cBeTonoabl. JlaTunku
TEMIEPATYPHI.

3 Jaruuku geiva. LED-manenu.

3 B3aumoseiicTBuE HECKOTBKUX MUKPOKOHTPOJIIEPOB.
Wutepdeiico.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJTOEMKOCTb ITPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJI0EMKOCTh

N3 aux No

Ne | Tems! npaktnueckux | PopMel MpakTU4YECKUX | TpyroeMKOCTb, .
MPAKTUYECKON

n/m 3aHATUI 3aHATUN (uac) paszena




ITOJATOTOBKH, | TACIIUII
(gac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
Bcero | | |
4.4. JlabopatopHble 3aHATUS
Tembl JTabOpaTOPHBIX 3aHATHH M X TPYJIOEMKOCTh IIPUBEACHBI B Ta0IHIIE .
Tabmmua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb
W3 aux Ne
Ne HaumenoBanne 1abopaTopHbIX paboT Tpyn0eMKOCTS, | MPAKTHECKOH | pasiena
/o (gac) MOJTOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 7
1 Pabota BCTpOEHHOTO CBETOAMOA TUIATHI 2 2 3
Arduino Uno
2 OnHOLBETHBIE CBETOINOIBI 3 3 3
3 RGB-cBeToamo1p1 3 3 3
4 JlaTuuku apima 3 3 3
5 LED-nanenun 3 3 3
6 | PaspaboTka cucTeMbl BBIBOJIa COOOIICHHUI Ha 3 3 3
LED-nanenn
Bcero 17 17

4.6. CamocrosTenbHas paboTa 00yJaroIIIXcs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IuLe /.

Tabauna 7 — Busabl camocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
qac qac
1 2 3
N3ydeHue TeopeTHuecKkoro MmaTepuaia
33 33
qucturinHbl (TO)
KypcoBoe npoextuposanue (KII, KP) - -
Pacuetno-rpaduueckue 3ananus (PI'3) - -
Beinonuenue pedepara (P) - -
[ToaroroBka K TEKyIeMy KOHTPOJIIO 3 3
ycneBaemoctu (TKY)
Jomamuee 3amganne (/13) - -
KontposbHble pabotsl 3a04HuKoB (KP3) - -
IToaroroBka K MpoOMeXyTOYHOMU 5 5
atrectrauuu (ITA)
Bcero: 38 38

4.5. KypcoBoe nmpoeKkTHpOBaHHE/ BHIIOIHEHUE KYpCOBOU pabOThHI
VY4eOHbIM [JITaHOM HE HPEAYyCMOTPEHO

5. Ilepedyens yueOHO-METOUYECKOTO 0OECTICUCHUSI
JUTSL CAMOCTOSITEIBHON PabOThl 00YUYAIONIUXCS MO TUCIUTUTHHE (MOYIIIO)




Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
.. /-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/1aHUI MpHUBeIeH B TadauIe 8.
Tabnuua 8— [lepeyeHb Ne4aTHBIX U JIEKTPOHHBIX YUEOHBIX M3AaHUI

KommuecTBo 9K3eMILTSIPOB B
HIudp/
bubnuorpaduyeckas ccpuika oubnmoTexe
URL anpec
(KpoMe JIEKTPOHHBIX IK3EMILISIPOB)
004 N 73 WuTepHuer Benieii: yueoHnoe mocodue / T. T. 5

Wnuatymios [u ap.]; pea. A. M. Tropiukos;
C.-IletepO. roc. yH-T a3POKOCM.
npubopoctpoenus. - Cankr-IlerepOypr: U3n-
Bo I'YAII, 2021.-151 ¢

004.4 111 57 | C++: 6a3oBblit Kype: niep. ¢ anra. / I, [unar. 10
- 3-e m31. - M.: Bunbsimc, 2015. - 624 c.: puc.
- [Ipeam. yxkas.: c. 610 - 620. - ISBN 978-5-
8459-1889-5: 1078.00 p. - Tekcr:

HEMOCPEICTBEHHBIN.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»

Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcos MH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKalMOHHONW cetu «VHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTh «HTEpHET»

URL anpec HaumenoBanue

https://disk.yandex.ru/i/SR8hqvUeh7IgyA | O0beKTHO-OpHEHTHPOBAHHOE IPOTrPAMMHUPOBAHHUE B
C++

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOEeCTICUeHHs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedeHb nporpaMMHOro o0ecreyeH s

Ne /1t Haunmenosanue

1 Visual Studio

Visual Studio Code

2
3 Arduino IDE 2
4 Be6-6payzep

8.2. IlepeucHb MH()OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEMBIX pu
OCYIIECTBIEHUU 00Pa30BaTEIBLHOTO MPoIlecca MO JUCIUILTHHE

[lepedens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabmmuie 11.




Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCIUIINHE, TIPeICTaBlIeH B Tabnwuie 12.

Tabmmua 12 — CoctaB MaTepuaIbHO-TEXHHUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep aynuropuu
n/n MaTepHaIbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTumenuiiHas JEKIUMOHHAS ay IUTOPUS 31-04

10. OueHouHBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLIGHOYHBIX CPEACTB [UIsl TMPOBEACHUS MPOMEKYTOYHOW aTTecTalluu
00y4JaromuXcs 10 JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuua 13 — CocraB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOYHOHN aTTeCTalluu

By npoMexyTo4HOM arTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennrpoBaHHbIi 3a4€T [Tepeuens BonpocoB aiisa qudd. 3ayeTa,
IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB.

10.2. B kauecTBe KpUTEpPHEB OICHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYYalOMMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBefcHa B Tadumie 14. B TeueHune cemecTpa MOXKET MCIOIB30BaThCS
100-0amnpHast ~ mKajma ~ MOXIYJLHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Ta6muma 14 —KpuTepyu oleHKH ypOBHS chOPMHUPOBAHHOCTH KOMIETEHIIUI

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P (bopmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIFHO U TPAMOTHO €T0 M3J1aracT;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYypHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOXKEHHS C MPAKTUIECKON
JESITEIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMEBIE M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJHO BIIAJICET CHCTEMON CITEIMAIM3HPOBAHHBIX IOHITHH.

COTIIMYHO»
GavTCHO»

— o0yuyaroIuiicss TBEPIO YCBOWJI MPOTPaMMHBIN MaTepHual, TPaMOTHO
M, TIO0 CYIIECTBY, H3JIaraeT ero, ONWpasCh Ha 3HAHWS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKOH AESITeThHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
(GavTCHO»

— o0yyaromuiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYLIECTBY, U3JIAaraeT €ro, ONHpasCh HAa 3HAHWUS TOJIBKO OCHOBHOMU
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;

— WCIBITHIBAECT 3aTPYJHEHUs B IPAKTHYECKOM IPUMEHEHHWH 3HAHUU

«YHOOBJICTBOPUTCIIEHO»
GauTCHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

HaIpPaBIICHUS;
— cJ1abo apryMEHTHPYET Hay4HBIC MTOJI0KCHHUS,

— 3aTpynHsAeTCA B (POPMYITMPOBAHUN BHIBOJOB M 0000IICHMIA;
— 4aCTUYHO BJIaJIe€T CUCTEMOH CIELIMAIN3UPOBAHHBIX TOHATHH.

«HEY/IOBJICTBOPUTELHO
«HE 3a4TCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;
— He GOopMYJIMPYET BBIBOJIOB H 0000IICHUI.

— o0yyJaromuiics He YCBOWJ 3HAYUTEIHHOM YacTH MPOrpaMMHOTO
— JIOYCKAeT  CYyLIECTBEHHbIE  OIIMOKM U  HETOYHOCTU  IpHU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs I HHBIC MAaTEPHAIIbI.
Bomnpocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne /it Ilepedyenb BonpocoB (3afau) Ui IK3aMeHa Koz
WHIMKaTOpa
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr st nudd. 3auera npencrabieHsbl B Tadiumie 16.
Tabmuna 16 — Bonpocs! ais qudd. 3auera
Kon
Ne n/nn Ilepeuenp BonpocoB it qudd. 3auera HHKaTOpa
1 Pa3paboTka KaapKyJIsTOpa Ha OCHOBE SWitch I1K-5.]1.4
2 BrIBOT cIMBOJIOB ¢ TToMoIbko 1rkia While IK-5.]1.5
3 3anonHeHue CTaTHYeCKOro MacCHBa CIIy4YalHbIMU 3HAUEHUSIMU K-5./1.4
4 ITonck MUHHMMAJIBHOIO 3HAYEHUS JMHAMHUYECKOI0 MacCHBa T1K-5./1.5
5 QDyHKIHS 3aMEHBI 3HAYEHUH Y IBYX EPEMEHHBIX K-5./1.4
6 Pa3pa0oTka CUCTEMBI IETEKTHPOBAHUS TEMIIEPATYPbl MK-5.J1.5
7 Pa3pabotka cucreMsbl BbiBojIa coobmenuid Ha LED-nanens K-5./1.4
8 Pa3paboTka mporpammbl paboThl BCTPOEHHOTO CBETOMOA MK-5.J1.5
9 Pa3paboTtka mporpammbl paboThl HECKOJIBKMX OJHOI[BETHBIX IIK-5.11.4
CBETO/IMO0/I0B, BKIIOYAIOIIMXCS TOOUYEPEAHO
10 Pa3pabotka mporpammsl paboTsl TPEX OJTHOLBETHBIX CBETOIMO/IOB, MK-5.0.5
BKJIIOUAIOILIMXCSI 110 MPUHIMIY paboThl cBeTodopa
11 Pazpabotka mporpammsl pabotsl RBG-cBeronnona, noouepénto IIK-5.11.4
BKJIIOUAIOIIAsl M OTKJIIOYAoIas OT/Ie]IbHbIE IIBETA
12 Pazpabotka mporpammsl pabotsl RBG-cBeronnona, noouepénto MK-5.J1.5
BKJIIOYAIOIAsl ¥ OTKJIIOYAIOIas OJHOBPEMEHHO JIBa 1IBETA CBETOAMOAA
13 Pa3paboTka nporpamMmbl I€TEKTUPOBAHUS AbIMA MK-5./1.4

[lepeuenr TeM [ KypCOBOTO MPOECKTUPOBAHUS/BBITIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepederp TeM JUIsi KYPCOBOTO MPOSKTUPOBAHMUSI/BBITIOJIHEHUSI KYPCOBOM paObOThI

No i/t

KypCOBOH pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
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Bompocsl s mpoBeneHHsT TPOMEKYTOYHOM aTTECTAllMM B BHAE TECTHPOBAHHS
IpeICTaBICHEI B Ta0nwie 18.
Tabauna 18 — IlpumepHbii nepeyeHb BONPOCOB JJIsl TECTOB

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB Kon
WHINKATOpa
1 Uto Takoe escape-nocie10BaTeIbHOCTh? I1K-5.71.4
2 Kakue THIbI TaHHBIX UMEIOTCA B SI3bIKE MporpaMmmupoBanus C++7? K-5.J1.5
3 Uto Takoe cout? I1K-5.]1.4
4 Yro Takoe Cin? IIK-5.11.5
5 3a uyro oTBeyaeT GyHKIMs int main? I1K-5.]1.4
6 Yro Taxoe include? ITK-5.71.5
7 UYro Takoe define? I1K-5.]1.4
8 UT0 Takoe MPOCTPAHCTBO UMEH? I1K-5.]1.5
9 3a 4yto oTBeyaeT Using namespace std? IK-5.1.4
10 UTto Takoe yHapHBIH onepatop? IK-5.J1.5
11 UYro Takoe Jorudeckuii oneparop? K-5./1.4
12 Yro Ttakoe apudmMeTHiecKui onepatop? K-5.J1.5
13 Kak paboraer switch? I1K-5./1.4
14 Kak pabotaer if-else? MK-5. 1.5
15 Kak paboraer while? I1K-5./1.4
16 | Kak pab6otaer for? IK-5.71.5
17 Kak paboraer do while? I1K-5./1.4
18 UYrto Takoe MHKPEMEHT? K-5.J1.5
19 UYrto Takoe TeKPeMEeHT? K-5./1.4
20 UTto Takoe ykazaTenb? I1K-5.J1.5
21 UYro takoe pyHKIM? K-5./1.4
22 Kakumu TunaMu JaHHbIX MOTYT 00saaath QyHkuun? IIK-5.]1.5

[lepeueHb TeM KOHTPOJBHBIX PabOT MO IUCHUIUIMHE OOYYaIOIIUXCS 3a0YHON (OPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTEpU3YIOIIMX dSTanmbl (HOPMUPOBAHMS KOMIIETEHLMH, COJIepKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IHpOLEAypy
IPOBE/IEHUS TEKYIIEro KOHTPOJIS YCIIEBaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. MeTtoauueckne yKa3zaHUs [ OOYYArOMIMXCS 1O OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOUHOE, CHUCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B
paMKax IJUCIHUIUIMHBI HE B TOM, YTOOBI MOJMYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIMIUIMHBI, METOJO0B HAYYHOTO IIO3HAHWS, HOBEHIIMX
JTOCTHIKEHUI HaydyHOW MbICTU. B ydueOHOM mporiecce JEKIUs BBIMTOIHSAET METOA0JIOTHYECKYIO,
OpTaHHW3AIMOHHYI0 U MHPOpPMAITMOHHYI0 (GyHKIHU. JIKIMS pacKphIBaeT MOHATHHHBIN ammapat
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KOHKpPETHOW 00JacTH 3HaHWS, e€ MpOoOJeMBbl, JaeT IEeNbHOE MPEJCTABIICHUE O TUCIUILINHE,
MOKa3bIBACT B3aMMOCBSI3b C IPYTUMHU JTUCIUILTHHAMU.

[TnanupyeMble Pe3yJIbTaThl IPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepraa;

— TIOJyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBCHBb
KOTOPBIX OINPEACIIACTCS IEeJICBOM YCTAHOBKOM K KaXKI0M KOHKPETHOM TEME;

— TIOJyYEHHE OIbITa TBOPUYECKOM pabdOThI COBMECTHO C MPEIOIaBaTEIICM;

— pa3BuTHE MNPO(PEeCCHOHATBHO-IEIOBBIX  KAa4yecTB, JIIOOBH K  NPEAMETy |
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITEIILHON paOoThI,

— TMOJIyYeHHE 3HAHUKA O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH W TCXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMIKAKMIINE TOBI;

— HAYYUTHhCS METOIMYECKH 00padaThiBaTh MaTepuai (BBIACIATH TIJIABHBIC MBICIH M
MOJIOXKCHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IUYHBIX
(bopMyITUPOBKax);

—  MOJIy4E€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JICKIIMOHHBIA  MaTepuad MOXKET COINPOBOXKIATHCS JIEMOHCTpAIlMEH  CIIalIoB |
UCIIOI30BAHUEM PA3IaTOYHOr0 MaTepuaia IPH IPOBEACHUH KOPOTKHX JTHUCKYCCHH 00
OCOOCHHOCTSX MPUMEHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

CrpyKTypa IpeocTaBIeHus JIEKIIMOHHOT0 MaTEpHaIa:

— JlekuuoHHBIH MaTepuad MPEACTABISACTCS MpEnojaBaTeisM yCTHO, a TaKXke
nyOyuKkyeTcs B cepBuce «JInYHbIil KaOUHETY.

11.2. Metoauueckue ykazaHHUs A7 OOyYalOIIMXCSl MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabor

B xozme BbInoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromMHCcs JOJKEH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAIM(UKAMOHHONW XapaKTEPUCTHUKOW 0OO0yYaroIerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUATUH.

Boinonnenue nabopaToOpHbIX pabOT 0O0yHarOIIKMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pPelIeHUe CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHA U OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUILIHBI;

— 3aKpeIuvleHHe, pa3BUTHE U JETalN3alus TEOPETHUECKUX 3HAaHUH, MOJYYEHHBIX Ha
JEKITHSIX;

— TOoJy4YyeHHe HOBOM MH(OpPMALMH 110 U3yYaeMOW JUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000py10BaHHEM U TPUOOPaMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

JlaGopaTopHble  pabOTBHl  CIEIYyET BBINOJHATH B  XOAE MPOXOXKACHUS Kypca
«IIpoMpiniuieHHast poOOTOTEXHUKA», BHUMATENbHO pa30upas MpeJCTaBICHHbI MeTOANYEeCKUH
MaTepual NpenojiaBaTesieM B ycTaHOBIeHHbIE B «JInunoM kabunete ['Y AIl» cpoku.

CrpykTypa ¥ hopMa 0TYETa O JabopaTopHOM padboTte

CtpykTypa U ¢dopma OT4€Ta BBIOJHEHUS JTA0OPATOPHOM pabOTHI MPHUBEACHA Ha CalTe
YHUBEpPCUTETA.

https://guap.ru/standart/doc
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TpeOoBanusa K 0OPMIICHHIO OTYETA O Ja0OpaTOpHOM padoTe

B ortuére npencrapnsercs COpOEKTUPOBAHHBIE COTJIACHO 3aJaHUIO0 OTACNIbHBIC €IUHUILIBI
UIIC, tak m cama HWIIC, a Takke e€ maremMaTHYecKas MOJENb, TMOSCHSIOMmAas padboTy
npoextupyemoii UIIC.

11.3. Meroauueckue ykazaHus JUIsi 00y4arOUIMXCs M0 MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YJAIONUIUIICS BBIMOIHAET PadoOTy MO
3aJJaHUI0 M IIPU METOJMUYECKOM PYKOBOJCTBE IIperojaBaTelis, Ho 0e3 ero HernocpeacTBEHHOIo
YYaCTHA.

B npouecce BbINONHEHHUsSI CaMOCTOSITENIbHON paboThl, y oOydaromerocs (popMHpyercs
nenecooOpasHoe ImIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHHUS
U HaBbIKM B YCBOCHMM M CHUCTEMaTH3alUM MPUOOpETaeMbIX 3HAHUM, OOECleYMBAaEeT BBICOKHUM
YPOBEHb YCHEBAaEMOCTH B TNepuojJ OOydYeHHs, IOMOTaeT IOJYYUTh HABBIKH TTOBBIIICHHS
po¢eCCHOHATIBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboty
00yyaroImuxcs, BJISIOTCA:

—  y4eOHO-METOJMYECKUN MaTepHall 10 AUCLUILIIHE.

11.4. Metoauueckue yKa3aHusl [UIsl OOYYalOIIMXCS MO MPOXOXKICHHIO TEKYIEro
KOHTPOJIS YCIIEBAEMOCTH

Texkymuii KOHTpPOJIb YCHEBAEMOCTH IIPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aroIuXxcsi, OCYLIECTBIIIEMOTO B TEYEHUE CEMECTpa C II€JIbI0 OL[EHUBAHUS XO0/a OCBOEHUS
JUCLUIIIIUHBI.

@DopMBI TEKYIIETO KOHTPOJISI U OCHOBHBIE TPEOOBAHUSI:

- ycTHBIH ompoc. [lanHas (opMa MOXKET OCYIIECTBIATHCA MPENoiaBaTeleM Ha KaxIoM
3aHATUM WIA TMEPUOIUYECKH, MOXKET MMETh PA3IMYHYI0 MPOJOJLKUTENBHOCTh. Llens ycTHOTrO
ormpoca — MPOBEpPKa YCBOEHHUs OOYYaIOIUMCS OCHOBHBIX TEPMHHOB, TMOHSATUH M TMPHUHIIUIIOB
B3aUMOJICUCTBUS. Y CTHBIM OMPOC MOKET OTHOCHUTBCS K MAaT€pHaly TEMbI, paCCMaTPUBAEMON Ha
JJAaHHOM 3aHSTHH, a TAKXKE K MaTrepuallaM MHPeAbIIyLIUX JIEKIHW. BOIpocel MOryT 3a1aBaTbhCs
YCTHO WJIM B BUJIE CHUCTEMBI KapTOUeK, MO CIHUCKY Ka)XJIOMy CTYJEHTY WJIM BCeM B (opmare
«MO3roBOro MmTypMa». KonnuecTBO MaKCHMaNbHBIX OallIOB M MPOAOKUTEIHHOCTh BpPEMEHU
JUIL  OTBETOB  ONPENENSAETCS  HEMOCPEACTBEHHO mpenogaBareneMm. [lo  ycMmoTpeHutro
MpenoaaBaTelsi yCTHBIM OMpoc MOXKET ObITh 3aMEHEH TECTUPOBAHUEM.

- TECTUpPOBAHME. TECTHUPOBAHME B KAUECTBE TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTH HE
ABIISETCS 00s3aTeNbHONU (opMOM padOThl M TpeanaraeTcss OO0YydYarolUUMCS MO0 YCMOTPEHUIO
npenogasarens. Llenp TeCTUpOBaHHS — MOHHUTOPUHI YPOBHS YCBOEHHUS TEOPETUYECKOIrO
MaTepuana, a TakKe KayecTBa CaMOCTOSTENbHOW pabOThl, BBHISBICHHE HEYCHEBAIOIINX
CTYJEHTOB.

TectupoBaHre MOXET MPOBOIUTHCS MEPUOIUYECKH (OJWH WM JBa paza B Mecsll), a
MOXET — Ha KaXJOM 3aHSITUH, Ha YCMOTPEHHUE MpernoiaBaTens. Tekyliee TECTUPOBAHUE MOKET
OBITh OpPraHM30BaHO Ha JUCTaHIMOHHOW mnatrpopme LMS. Tectupyemble TeMbl 3apaHee
03BYYHBAIOTCS 00yUaroIMMCs UM 0003HAYal0TCs B Havyalle Kypca IpernogaBaTesiemM.

11.5. Metoauyeckue ykazaHusi AJisi 0OyYaroNIUXCs MO MPOXOXKICHHUIO TPOMEKYTOUHOMN
aTTecTalun

[IpomexyTounas  artectanus  OOydYalOIIMXCS — MpeAycMaTpUBaeT  OICHUBaHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuruinHe. OHa BKIIIOYAeT B
cedst:

— auddepeHunpoBaHHbIl 3auyeT — 3T0 (¢dopMa OLEHKU 3HAHWM, MOJyYEeHHBIX
00yyaromuMcs pU U3YYEeHUHU TUCIMILIMHBI, IPU BBIOJHEHUN KYpPCOBBIX MPOEKTOB, KYPCOBBIX
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paboT, Hay4YHO-HCCIIE0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAllMOHHON OLIEHKON
«OTIUYHOY, «XOPOIIOY, KYIAOBIECTBOPUTEIBHOY, «KHEYIOBICTBOPUTEIHLHOY.

Cucrema OLEHOK IpPU MPOBEACHUU IPOMEKYTOUHOM aTTECTALIMU OCYIIECTBIISIETCS B
cooTBeTCTBUU ¢ TpeboBanusimMu [lonmoxennit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEKYTOUYHOU aTtTecTaruu cTyaeHToB ['YAII, oOywaromuxcss mo IporpamMMmbl BBICIIETO
obpazoBanus» U «O MOAYIHHO-PESUTHHIOBOW CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AIDy.

[IpomexxyTouHast arrecTanusi OLEHUBACTCS IO pPe3yJibTaTaM TEKYILIEro KOHTPOJIS
ycneBaemocTu. Crucok BonmpocoB (Tabmuna 16) Kk mpoMexyTOUHOI aTTecTaluu yTBEPkKAAeTCs
kadenpold © BBIIACTCS CTyAEHTAM [UIsi O3HAKOMJICHHMS. B cioywyae, eclid CTYACGHT 1O
YBOXXUTEILHOW MPUYUHE HE BBIMOJIHUI TPeOOBAHUS TEKYLIET0 KOHTPOJIS, EMy IPEI0CTaBIIsAETCS
BO3MOXKHOCTh CIaTh 3aJIOJDKEHHOCTH II0 MPONyHIeHHBIM Temam. @opMma mpoBeAeHUS
MIPOMEKYTOUYHON aTTECTAMU — MIMCbMEHHASI.
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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
Kadeapol

Iommuce
3aB.

kadempoit
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