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AnHHOTAIUSA

Jucuunnnua «[IporpamMMupoBanie Ha MUKPOKOHTPOJLIEPE» BXOAUT B 00pa30BaTENIbHYIO
MporpamMmy BBICIIEr0 00pa3oBaHMs — MpOrpaMMmy OakajgaBpHaTa 110 HaNpaBJICHHUIO MOATOTOBKH/
cnenuanbioctd  11.03.02  «HDOKOMMYHHKAIIMOHHBIE TEXHOJIOTMH W CHCTEMBI  CBSI3IDY
HAINpPaBJICHHOCTH «[IporpamMmmHO-3aIIMIIIEHHbIE UH()OKOMMYHHUKALIINY. Jucuuninza
peanusyercs kadenpoit «Ne52».

JlucuuninHa HaueneHa Ha GOPMHUPOBaHKE y BBITYCKHUKA CIEIYIOLIIMX KOMIICTCHIIH:

TIK-3 «CriocoOeH NpHMEHSTH COBPEMEHHBIC TEOPETUYECKHE W SKCHEPHUMEHTAJILHBIC
METOAbl  WCCIEJOBAHMS C  ILENbI0  CO3JAHMS  HOBBIX  IEPCIEKTUBHBIX  CPEACTB
NH()OKOMMYHHUKALMH, UCTIONB30BAHUIO ¥ BHEAPEHMIO PE3yJIbTATOB UCCIICA0BAHUID

IIK-12 «CnocobeH K NpOBEAEHMIO PETNIAMEHTHBIX PabOT Ha CETEBBIX YCTPOMCTBAaX U
MPOrPaMMHOM 00ecTe4eHNH HHPOKOMMYHHKAIIMOHHON CHCTEMBI»

ConepkaHie AMCIMIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBSI3aHHBIX KPYr BOIIPOCOB,
CBS3aHHBIX C TEOPETHYECKMMU U NPAKTHICCKUMH BOIpOcaMu (YHKIMOHHPOBAHUS U
MPOEKTUPOBAHUS CUCTEMHBIX 00pabaThIBAIOIIUX MPOrpaMM, ¢ MUKPOIPOLIECCOPHON TEXHUKOM,
MIPOrpaMMHpPOBAaHUEM MHUKPOKOHTpoJUIepa. JIMCIMIUIMHA BKJIIOYAET IPAKTHYECKOE H3ydYCHHE
MHKPOKOHTpOIUIepoB (upmbl Munauap ¢ sapom Cortex-M3.

[IperionaBanue AMCLMIUIMHBL TpeAycMaTpUBaeT —cieayromue (OpMbl  OpraHU3aLUU
yueOHOTO Tporecca: JIeKIHMH, J1abopaTopHBIE PabOThl, KypCOBOE HPOEKTHPOBAHHE,
caMOCTOsTeIbHasl paboTa CTy/ICHTa.

IIporpamMmoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEIYIONIME BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb yCHEBAEMOCTH, TIPOMEXKYTOUHAsI aTTecTalus B hOpMe IK3aMeHa.

OOmiast TPyI0EMKOCTh OCBOCHUSI JIMCIMIUIMHBI COCTABISIET 4 3a4YeTHBIX SIUHUIbBI, 144
yaca.

S13bIK 00y4EHHS IO TUCIUIUINHE «PYCCKUH »

1. IlepeueHs mIaHUPYEMBIX pPe3yIbTATOB O0YUECHUS 110 AUCIUIUIMHE

1.1. Llenu npemomaBaHus TUCIIUTUTHHBL

Lenpro npenongaBanust mucuumoinesl "[IporpamMmupoBaHue Ha MHKPOKOHTpoJuiepe”
SIBISIETCS.  O3HAKOMJICHHME  CTY/AEHTOB C OCHOBHBIMH  IPHHIWIAMU  IIOCTPOCHUS U
(DYHKLMOHMPOBAHMS ~ MMKPONPOLECCOPHBIX ~ CHCTEM  YINPABJICHMS,  O3HAKOMIICHHE  C
WH)XCHEPHBIMH METOJJaMH aHajM3a M CHHTE3a B JIAHHOW O00JaCTH TEXHUKH, a TaKXKe C
BO3MOKHOCTSIMH ¥ TNPUHUMIAMH HX HPAKTHYECKOrO NPUMEHEHMS, ¢ HOMEHKJIATYpoH H
mapamMeTpaM  CTaHAApTHBIX HM3JCNUil  OTEYEeCTBEHHOW W  3apyOeKHO  AIEKTPOHHOI
IIPOMBIIINICHHOCTH. B mponecce n3y4eHns QUCHUIUIMHBL PEIIAIOTCS 3a1a91 YCBOCHHSI OCHOBHBIX
TOJIOKEHUH COBPEMEHHOW MHKPOIIPOIIECCOPHOW TEXHUKH, OBIAJEHHS OCHOBAMH 3HAHHU MO
JUCHUIUIMHE 00 OCHOBHBIX KOMIIOHEHTaX MHKPOIPOLIECCOPHBIX cUCTEeM; 00 obnacTsix
IIPUMEHEHHSI W MEPCIEKTHBAaX Pa3BUTUS COBPEMEHHBIX MHUKPOIPOIIECCOPHBIX 3JIEMEHTOB; O
NPUHIMIAX IPOrPaMMHUPOBAHHS MUKPOIIPOLECCOPHBIX CHCTEM.

1.2. JlucummnuHa BXOAMT B  COCTaB  4acTH, (OPMHPYEeMOW  y4aCTHHUKaMHU
00pa30BaTeNbHBIX OTHOIICHU, 00pPa30BaTEILHON MPOTPaMMBI BICIIEr0 0Opa3oBaHus (manee —
OII BO).

1.3. TlepeyeHb MIaHUPYEMBIX PE3yJIbTaTOB O0YYEHHS MO AUCLMILUIMHE, COOTHECEHHBIX C
IUTaHUPYeMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrate n3ydeHus: IMCUHMIUIMHBI OOYYaIOIIMHCS JODKEH 00JaaTh CIEAyHOUMU
KOMIIETCHIIUSIMU WM MX YacTIMH. KOMIETeHINHN U MHIUKATOPBI UX JOCTHKCHUS IPHBE/ICHBI B
Tabuuue 1.

Tabmuna | — IlepedeHb KOMIIETCHIMN ¥ MHUKATOPOB UX JOCTIKCHHUS

Kareropus (rpymnma) Kon u HanmeHOBaHMe Kopx 1 HanMeHOBaHNE UHUKATOPA
KOMIETCHIIMU KOMIETCHIIUU JIOCTHIKCHHSI KOMITCTCHIIHH

I1K-3 Cnocoben

HNPUMEHSTh COBPEMEHHbIE

TEOPETHYECKUE U

SKCIEpPUMEHTAIIbHbIC I1K-3.B.1 BnasieeT HaBbIKAMU OPraHU3ALMH

METO/bI HCCIE0BaHUs ¢ | cOOpa M U3YUCHUsI HAyYHO-TEXHUYECKOH
[podeccronansHbie .
KOMITETEHIIH LEJIBIO CO3JIaHMsI HOBBIX nH(pOpMaNnK MO TEME UCCIIEIOBAHUHN U

HEePCHEKTHUBHBIX CPEACTB | pa3paboTOK; aHaM3a HAyUHbIX JaHHBIX,

MH()OKOMMYHHUKALHH, pe3yIbTaTOB SKCIIEPUMEHTOB U HAOJIIOICHUH

UCIIONIb30BAHHIO 1

BHEJIPEHHIO PE3yJIbTATOB

HCCJIEIOBaHUM

ITK-12 CnocoGen k

IIPOBEICHUIO

pernamenTHbix pabot Ha | [1K-12.3.1 3HaeT obuiue npuUHIUITBL
[IpodeccroHanbHbIe | CETEBBIX YCTPOUCTBAX U (hyHKIMOHMPOBAHUS aIlapaTHbIX,
KOMITETCHINN IpOrpaMMHOM HPOrPaMMHBIX U IIPOrPaMMHO-AIIIapaTHBIX

obecrieueHnH CpPEJICTB aAIMUHUCTPUPYEMOIl CETH

MH()OKOMMYHHKALOHHON

CHCTEMBbI

2.  Mecto puctumianHsl B cTpykType OIT
JucrumirHa MOXKeT 0a3UpOBaThCs HA 3HAHUSX, PaHEe MPUOOPETEHHBIX 00YYaIOMINMHCS
IIPY U3YYEHHUH CIEAYIONINX JUCIUIIINH:
— «HMudopmaTukay,
— «BbluncnurensHas TEXHUKA U MHPOPMALIMOHHBIE TEXHOJIOTHI
3HaHWA, MONyYCHHBIE NPU H3YYCHHM MaTepHana JaHHOW IHUCIWIUIMHBI, MMEIOT Kak
CaMOCTOATEIbHOE 3HAUEHUE, TAK U MOTYT UCIOJIb30BAThCS TPH U3YUYECHUH APYTUX AUCLUIUIUH:




— «OCHOBBI KOHCTPYHPOBAHUSA, TEXHOJIOIMU U IKCIUTYaTAllUU TCJICKOMMYHUKAIIMOHHOIO

obopynoBaHusY.

3. OOBeM U TPYJOEMKOCTb TUCIUIIHHBI

JlarHBIe 00 00IIEM 00BEME MUCHUILIMHBI, TPYAOEMKOCTH OTICIBHBIX BHIOB y4EOHOM
paboThI IO AUCHHUILTHHE (M paclpeAeieHie 3TOW TPYA0SMKOCTH 110 CEMECTPaM) MPEACTABICHBI B

Tabnuie 2.

Tabnuia 2 — O0beM u TPYJA0EMKOCTh TUCLUIIIHHBI

TpynoemkocTh IO
Bun yueGHoii paboThl Bcero ceMecTpam
Ne4
1 2 3
Obwan mpyooemkocms OUCUUNTUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux yacoe npakmuueckoil n0020MoGKu 51 51
Ayoumopnuie 3anamus, BCETO 4ac. 85 85
B TOM UHCIIE:
nexumu (J), (vac) 34 34
HpakTHIecKue/ceMuHapekue 3anarus  (I13),
(1ac)
naboparopusie pabotst (JIP), (uac) 34 34
KypcoBoii mpoekT (pabora) (KII, KP), (uac) 17 17
JK3aMeH, (Jac) 27 27
Camocmoamenvhas padoma, Bcero (dac) 32 32
Buo npomesicymounoi ammecmayuu: 3ayer,
mudd. 3ager, sx3amen (3auer, dudd. 3ay, OK3. JK3.
Ok3.*%)

ED) -
IIpumedanue:  kanauatckuii 9K3amMeH

4. ConepaHue TUCIHUITITHHbI
4.1. Pacnpenenenue TpyI0€MKOCTH AUCHUILIMHEL IO pa3/ieiaM U BUIaM 3aHATHH.
Paznenbl, TeMbl AUCHMIUTMHBI U MX TPYIOEMKOCTh IPHBEICHBI B TabnuIe 3.

Tabmuia 3 — Pa3nenbl, TeMbl TUCIHIUIMHBL, X TPYJI0EMKOCTh

IIpakTnueckas

IIOArOTOBKAa  3aKJIKO4YacTCsl B HCIIOCPESACTBEHHOM  BBIITOJIHCHUU

00y4arOMMHCS ~ ONPEAENEHHBIX  TPYAOBBIX  (YHKLHMH, CBA3aHHBIX ¢  Oy;yuei
npo(hecCHOHANILHOM AeSTeNIbHOCTBIO.

4.2. CopeprkaHHe pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHIA.
CopepxaHue pas/ieioB U TEM JICKIIMOHHbBIX 3aHSATHI MPUBEICHO B TabiuIe 4.

Tabnuia 4 — Coaeprkanue pa3/iesioB U TeM JICKIIHOHHOTO MK

Howmep pa3nena

Ha3Banue u conepxanne pa3aesioB U TeM JEKIIMOHHBIX 3aHATHA

1

Tema 1.1. Ha3HaueHune 1 npuMeHEHHUE S3bIKOB accemMoOurepa.
OCHOBHBIE OTJIMYMS S3BIKOB acceMOiepa OT SI3bIKOB BBICOKOTO
ypOBHsL. SI3bIKH acceMOepa COBPEMEHHBIX IPOLIECCOPOB.
CtpykTypa ¥ KpaTkoe  COAEpXaHHE  JUCHUILIMHBI.
Meronuyeckue  yKa3aHMst [0 M3Y4YEHMIO JWCLMIUIHHBI.
PexomMeniyemasi OCHOBHAsI M JIOTIOJIHUTEIIbHAS JIUTEPATYpA.
Tema 1.2. CTpykTypa sI3bIKA.
OnemenTapHble KoHCTpykuuu. Koncrantel. Wnentudukatopst.
BelpakeHust. MammuHHBIE KOMaHIBI ¥ OIEPaTOpPhl  S3BIKA.
OCHOBHBIE UPEKTUBBI. BCTPOCHHBIE TUITBI TaHHBIX.

Pa3;[em>1 TEMBbI JUCITUIIIINHBI HEKHHI/I 113 (C3) P ‘ KII ‘ CPC
> (uac) (uac) (uac) (gac) (uac)
Cemectp 4
Pazpnen 1. O0wias xapakTepUCTHKA sI3bIKa 6 4 4
accembiepa
Paznen 2. CtpykTypa MHKpOITpoIieccopa u 8 20 4
MaIIUHHBIHI SI3BIK
Paznen 3. Cpencrtsa TpaHcisaTopa 6 4
Pazpnen 4. 3auiuiieHHbIe peKHUMbI paOOThI 6 4
npoleccopa
Pazpnen 5. B3aumopeiicTBue si3bika accembiepa u 8 10 4
SI3BIKOB BHICOKOT'O YPOBHSI
BrImonuenue KypcoBoit paboTs 17 12
HUroro B cemectpe: 34 34 17 32
Hroro 34 0 34 17 32

Tema 2.1. Apxurekrypa Mukponpoueccopos Intel cemeiicTsa
x86 Mukpomnpoueccops! Intel cemeiictBa x86. [IpencraBnenue
nHdopmauu: KoaupoBaHHe WH(OpPMANMU, BHUABI JAHHBIX.
CrpykTrypa mamsti. PexxuMbr paboThI TPOLIECCOPOB.

Peructpsr mpoueccopa. Apnpecanusi ONEpaTUBHOM MaMsTH.
Hasnagenne wu  opraHmsamus creka. BbI30B  mpouexmyp.
O0paboTka mpephIBaHUi.

Tema 2.2. OcHOBBI pa3pabOTKH IIPOrpaMM Ha sI3bIKe acceMbiiepa
Ilopsinoxk pa3paboTkum mporpaMM Ha S3bIKE accemoiepa.
Odopmiienre mporpamm Ha s3bike accemOniepa. Hamucanue
npocTeiinieil mporpammel. bazoBble cpe/IcTBa TpaHCIATOPA.
Tema 2.3. ba3zoBas cuctemMa KOMaHA

dopMar  KOMaHIbI,  CIOCOOBI  ajpecalMd  OINEepaH/IOB.
KonmmpoBanme komann.  KomaHgsl TepechUIKM — JaHHBIX.
Apubpmernyeckue KoMaHasl. KOMaHIBI KOPPEKIHMH TpH
NEeHCTBUSAX C JIBOMYHO-ICCATHYHBIMM uHciaMu. Jlormdeckue
xomaHzel. Komanmer ciasuros. Komanmsr oOpaGoTku OWTOB.
Komannpl mepenaun  ynpasnenus. Komanzael — ympasieHus
¢maramu.  Komangpr  crpokoBoil  oOpabortku.  KomaHisr
CHHXpOHM3amu. J{pyrue KoMaHIpl.

Tema 2.4. Pa3paboTka nmporpaMm Ha si3bIke accemOuiepa

Orambel  pa3paboTku  mporpamMM.  BripaboTka — HaBBIKOB
ITOPUTMHYECKOTO MBIIIUICHUS.

BsaumopeiictBie mporpaMM  Ha  s3bIKE  acceMbiiepa ¢
orepanmoHHOi cucTeMoi. [lopsok 3arpy3kd W BBITOTHEHHS
MIPOTPaMM.

KomupoBanme  mporpamm.  Mcmonp3oBaHue — pasziMyHBIX
BCIIOMOTATENbHBIX CpeACTB pa3paborku. OTiagka IporpamMm.
TumoBble OWIMOKK MpU pPa3pabOTKe MporpaMM Ha  S3BIKE
accemOuiepa. ba3oBble NMPUHIMITEI MUHUMHU3AIUN OIIMOOK IpU
pa3paboTke mporpaMM Ha s3bIKe acceMmOiepa. Paspabotka
TECTOB. OcobeHHOCTH TECTUPOBAHHUS KOPPEKTHOCTH
(hYHKIIMOHUPOBAHMSI POrpaMM Ha si3bIKe accemoiepa.




Tema 3.1. Tuns! faHHBIX

[IpocTble 1 cI0XXHBIE TUIIBI JAHHBIX. JIMPEKTHBEI ONPENEICHUS

HOBBIX THMHOB JaHHbIX. Co3daHMe W MHHULHAIU3ALMSA

9K3EMIUIIPOB PA3IMYHBIX TUIIOB AaHHBIX.

Tema 3.3. /IUpeKTUBBI ONUCAHHS CTPYKTYpHI IIPOTrpaMMBI U €€
yacted. JlupekTuBa 3agaHus MOJENU MaMATH. J{UpeKTHBBHI
YIpaBJIEHHUs TPAHCISLHCH.

Tema 3.3. Makpocpeactsa si3bika accemobuiepa.

Oco0eHHOCTH NMPUMEHEHHsI MaKpOCpeACTB. MakpopacinpeHus
U MaKpOKOMaHAbL. JIMPEeKTUBBHI YCIOBHOHM TPAaHCIISIIUHY.

Bcero |

4.4. JlaGopaTopHble 3aHATUSL

Tembl 1a60paTOPHBIX 3aHATHI U X TPYAO0EMKOCTb IIPUBEJIEHBI B TAOIUIIE 6.

Tabnuia 6 — JlabopaTtopHbie 3aHATHSI U UX TPYJOEMKOCTh

Tema 4.1. amuieHHbIH pexuM padoThI IpoLeccopa.

O6mme monoxeHus. OCHOBHBIE OTJIMYHUS OT PEATHHOTO
pexxuMa. YpoBHM  NpUBWIETHMpOBaHHOCTH. Opranuzanus
maMATH W ajgpecarysa. TaOmumel geckpuntopoB. Dopmarsr
JIECKPHUIITOPOB. [MpuHuMnIEL OpraHu3aluu 3aIUTHI.
[puBunernpoBanHble KoMaH/bl poueccopa. [IpoBepku mpas
IIPU MEXCETMEHTHBIX BBI30BaX M IIPH OOPAIICHUSX K JaHHBIM.
Tema 4.2. MynbTH3a1a4HOCTb.

CocrosiHue 3amaun. [lepexiroueHue 3ajad.  AmnmapaTHbIe
Cpe/CcTBA U30JISILMK  3a71ad.

Tema 4.3. OOpaboTka NpepblBaHUN B 3aIIUICHHOM PEXUME.
CrpanngHast ajpecanysi. PeXuMM BHpPTyaJbHOTO IIpOLECCOpA.
Komanzpl ynpaBieHust 3alIMTOM M KOMaHZIBI 3allHIIEHHOTO
pexuma. IlepeitoyeHne pasiaMYHBIX — PEKUMOB  PabOTHI
poreccopa.

Tema 5.1. Uutepdeiic BzaumoneicTBus s3blka accemOuepa u
SI3bIKOB BBICOKOTO YPOBHS

CranjapTHble COIJIAlIeHUs O BbI3OBY mpouenyp. Kaap creka
npouenypel.  Ilpomor wu smunor ¢yHKuun. XpaHeHHE
ApryMEHTOB U JIOKQJIbHBIX NEPEMEHHbIX.

PacmupennsIit CHUHTaKCUC 00BSBICHUS Mpoueayp.
OObsiBICHHE MPOTOTUIIOB BHEHIHUX MPOLEAYp. Y IPOIICHHBII
BBI30B IIPOLEYP.

Tema 5.2. Peanusarus BbI30BOB (yHKIHIA.

Peamuzanust BbI30BOB  (pyHKIMI s3pIKa accemOiiepa u3
IporpaMM, HalMCAaHHBIX Ha sI3bIKax BBICOKOTO ypoBHs (SIBY).
Peammszamuss  Bh3oBOB  QyHKImit  SIBY w3 mporpamm,
HAIMCaHHBIX Ha SI3bIKE acceMOuepa.

Tema 5.3. Pa3pabotka nporpaMm Ha si3bike accem6iuepa st OC
Windows. BsammonelicTBie IporpaMM Ha si3bIKE acceMonepa ¢
OC.

W3 Hux Ne
Ne HaumeHnoBanue n1abopaTopHbIX paboT TpynoemkocTs, | MpakTHICCKOH | pasiena
n/n (gac) MOATOTOBKH, | IMCIHUII
(uac) JIMHBI
Cemectp 4
1 3HAaKOMCTBO ¢ J1a00paTOPHBIM 4 4 1
MHCTPYMEHTapUeM
2 Co3znanue 1 KOMIWISLHS IEPBOT0 MPOEKTa B 4 4 2
cpene KEIL. Hanmcanue npocreiimero
MO/yJIs Ha si3bike Assembler
3 Wuctpykimn 00pabOTKH JaHHBIX. Y CIIOBHBIC 4 4 2
1 Oe3yCIIOBHBIE MTEPEXO0/Ibl. Y CIIOBHOE
BBINOJIHEHNE C UCIIONIb30BaHUeM Komanz IT.
4 O06paboTKa MacCHBOB 4 4 2
5 Hcnonb30BaHrEe KOMaH]1 U3BJICYCHUS 4 4 2
OUTOBOTO TOJIST K KOMaH]| TAOIHIHBIX
epexojioB
6 HccnenoBanue GUTOBBIX MOJIEH MAILIMHHOTO 4 4 2
KOJIa C TIOMOIIBIO IU3acceMoiiepa.
7 BeiBog nHpopManuy Ha JUCIIIEH OTJIal0YHOM 4 4 5
TITaThI
8 Ilepenaua nanaeix mo CAN-uHTEpEHCY. 6 6 5
Bcero 34 34

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
TeMbl IPAaKTUYECKUX 3aHITUH U UX TPYAOEMKOCTb IPHBE/ICHBI B TAOIHLE 5.

Tabnuma 5 — [IpakTHyecKkue 3aHsATHSI U MX TPYJI0EMKOCTb

4.5. KypcoBoe npoekTrpoBaHne/ BHIIOJIHEHHE KYPCOBOM pabOThI
Llene KypcoBOif paGoOTBI: NPHOOpPETEHHE MNPAKTUYECKHX HABBHIKOB MO CO3[AHHIO
YIPaBISIONICH IPOrpaMMBI Ui MUKPOKOHTPOJIIEPA Ha sI3bIKE acceMOiiepa.

YacoB nmpakTHUECKOM MOATOTOBKU: 17 yacoB

IIpumepHble TeMbl 3aJlaHuii Ha KypcoByto paboTy npuseneHs! B pazaene 10 PITI.

4.6. CamocTtosiTenbHas paboTa 00yyJaronxcs

Bubl camocTosiTennbHON paboThl U €€ TPYJOeMKOCTb NIPUBECHbI B TadIUIe 7.

Tabauua 7 — Bujibl caMocTosITeNIbHON paboThl U €€ TPYJOeMKOCTh

. Bcero, | Cemectp 4
Bun camocrosTensHOM paboThI ’ P %,

Ne
n/m

Tembr IMPaKTUYCCKUX

3aHATHIA

W3 Hux No

@Dopmel npakTHUeckuX | TpyooeMKOCTb, |NpaKkTHYECcKOH |pa3iena

3aHATHI (gac) MOATOTOBKH, | JUCIIUIT

(gac) JIUHBI

yac qac
1 2 3
3ydeHne TeOpeTHIECKOro MaTepHaia 10 10

nucuumissel (TO)

Kypcosoe npoekruposanue (KII, KP) 12 12

YueOHBIM MIaHOM HE MPEyCMOTPEHO

IMoaroToBKa K TEKyIIeMy KOHTPOJIO
yeneBaemoctr (TKVY)




[ToaroroBka K MpoOMEXyTOUHOMN

atrecrauuu (I1A)

5 5

Bcero: 32 32

5. IlepedeHb y4eOHO-METOAMUCCKOTO 00ECICUCHHs
IUTSL CAMOCTOSITEIILHOM PabOoThI 00yUArOIIMXCS 10 JUCIUILTHHE (MO/IYJIIO)
Y4eOHO-MeToAuYEeCKUEe MaTepHalbl Ui CAMOCTOSTEIbHON pab0Thl 00YYAIOMIMXCS YKa3aHbI B

mi. 7-11.

6. IlepedeHb MEUATHBIX U IEKTPOHHBIX YYEOHBIX U3IaHUM
IlepeueHp neyaTHBIX M AIEKTPOHHBIX YUE€OHBIX U3AaHUN NIPUBEICH B TabnuIe 8.
Tabnuua 8— [epeueHp neYaTHBIX U JICKTPOHHBIX YueOHbIX U3IaHUN

catalog.php?bookinfo=548254 | coBpeMEHHBIX MUKPOIPOLECCOPOB/
Mapkosa B.I1., Kupees C.E.,
OcrankeBnd M.b. u 1p. - HoBocu6.:
HI'TY, 2014. - 148 c.

7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB
HH(POPMALIMOHHO-TEIEKOMMYHHUKAIMOHHOM ceTn «HTepHET»
IepeyeHn JIIEKTPOHHBIX 00pa3oBaTebHbIX pecypcoB UH(OPMALHOHHO-
TENICKOMMYHHUKAIMOHHON ceTH  «VHTepHeT», HEOOXOMUMBIX JUIi OCBOCHHS JHCIUILIHHBI
npuBeeH B Tabmuie 9.

udp/
URL agpec

KommuectBo sK3eMILTSIpoB
B OuOIMOTEKE
(KpoMe IEKTPOHHBIX
9K3EMILISPOB)

Bubmuorpadudeckas ccbuika

Tabmuua 9 — IlepeueHb 9JIEKTPOHHBIX O00pa30BATENbHBIX PECYPCOB HH(POPMALMOHHO-
TEeIEKOMMYHUKAIIMOHHOH cet «HTepHeTY
URL agpec HaumenoBanue

https://e.lanbook.com/ | DnekTpoHHast OMOIMOTEYHASI CHCTEMa

https://znanium.com/ | DiaekTpoHHasi GHOIMOTEYHASI CHUCTEMa

004.4
M 76

Momayanos, A. 0. Cucremnoe 88
porpaMMHoe oOecreyeHue
[Texcr]: mabopaTopHBLil MPaKTHKYM
/ A. 1O. Momnuanos; C.-Iletep6.
roc. YH-T a3pPOKOCM.
npubopoctpoenus. - CII16.: U3n-Bo
I'VAITI, 2014. - 131 c.

8. IlepeyeHs HHGOPMALMOHHEIX TEXHOIOT Ui
8.1. IlepedeHp NPOrpaMMHOrO OOECIICUECHHS, HCHOIB3yEeMOrO IPH OCYIIECTBICHHU
00pa30BaTeNIbHOr0 NpoLEecca Mo AUCIHUILINHE.
IepeyeHp UCIONB3YEMOro POrpaMMHOr0 obecreyeH s npeAcTaBieH B Tadnuune 10.

Tabnuua 10— Ilepeuenp nporpaMMHOro obecrieueHus

004
A76

ArnmapaTHble CpeICTBa MOJAEPIKKU 86
ornepanroHHbIX cucteM [Teker]:
meroauyeckoe mocobue / C.-Iletepb.
rocC. YH-T a3POKOCM.
npubopoctpoenus ; coct. H. B.
Kyuwus. - CI16.: U3a-so I'VAII,
2015.-43c.

http://znanium.com/catalog
.php?bookinfo=484837

OCHOBBI AJITOPUTMH3ALUHT U
porpamMMHUpoBaHus: YuebHoe
mocooue / B.JI. Komnmaes; Ilox
pen. JLI'. T'arapunoit. - M.: U]{
OOPYM: UHDPA-M, 2015. —

Ne n/n HaumenoBanue
1 Cpena nporpammupoanust Keil pVisionS, GecriaTaas Bepcust
2 MS Visual Studio
8.2. I[lepeuenn HH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCIIONIb3YyEeMbIX npu

OCYIIECTBIICHUH 00pa30BaTEIbHOIO MPOLECCa 110 AUCHHUILIIHHE
IlepeyeHbp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX ~CHCTEM TIPEACTABIEH B
Tabimne 11.

Tabnuua 11— IlepeyeHp nHPpOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanwue

He npexycmotpeno

416c¢.
004.3(075) OCHOBBI MHKPOIIPOLIECCOPHOI 64
H42 texHuku [Tekcr] : yueOHOe mocodue
/I1. H. Hepgenus. - CII6. : U3n-Bo
I'VAIL 2013. - 63 c.
004 Apxurektypa 9BM u cucrem 50
H 74 [Texcr] : yuebHOE OCOOUE [UIst

6akanaspos / O. I1. HoBoxuioB. -
M. : FOpaiir, 2015. - 527 c.

9. MatepuanbHo-TexHHUYEeCKas 0a3a
CocTtaB  MaTepHalbHO-TEXHUYECKOH  0a3bl, HEOOXOAMMOHN Ui  OCYILECTBICHHS
00pa30BaTeIbHOrO MPoIIecca MO TUCLMILTHHE, IPEACTaBIeH B Tabauuel 2.

Tabmuua 12 — CocraB MaTepuaibHO-TEXHUYECKOW 0a3bl

http://e.lanbook.com/books/
element.php?pll_id=40983

Oymsucasa FO. 32-6utHbie
MHKPOIIPOLIECCOPBI 1
MHUKpPOKOHTpoJuIeps! SuperH
[DnexTponnsIii pecype] : . —
DnektpoH. gaH. — M. : Jlomdka-
XXI,2010. — 359 c.

Ne HaunmeHnoBanue coctaBHOW 4acTu
/o MaTepHAIbHO-TEXHHUYECKOH 0a3bl

Homep ayauropuu
(pr HEOOXOIUMOCTH )

http://znanium.com/

DddexTHBHOE MPOrpaMMHUPOBAHHE

1 ®onn  aymutopuii  'YAII nmnst  mpoBeneHus — 3aHSATHH
JICKIMOHHOTO ¥ CEMHHAapCKOro  (NMpakTHYECKOro) THIA,
TPYNNOBBIX ¥ HHAMBUAYAJIbHBIX KOHCYJBTAllMH, TEKYIIEro
KOHTPOJISl ¥ IPOMEKYTOYHOM aTTeCTALIUH.

Crennanu3upoBaHHast MeOelTb; TEXHUUECKHE CPEICTBA 00yUYCHHS,
CIy’Kallue JUlsl peIcTaBlIeHus yueOHoi nHdopMmaluu 60abIon
AyIUTOPUH; IEPEHOCHO HabOop AEMOHCTPALIOHHOTO 000PYI0BaHHUs




2 | BeruucnurensHas nadoparopus

Crenuanu3upoBaHHast MeOellb; TEXHUUECKUE CPEACTBA 00yUYeHHUS,
CITy>Kallue JUIs TIpeJICTaBIeHUs yaeOHOH HH(pOopMAaIy 60IIBIIONHN
ayauTopun; naboparopaoe obopynosanue (II9BM - 12 mr.,
00beIMHEHHBIX B JIOKATbHYIO BHIYUCIUTEIBHYIO CETh C BBIXOJOM B
BeIuHCIUTENbHYIO ceTh 'Y AII u MHTepHeT)

OrieHKa KOMIETESHIN

XapakTepucTrka COPMHUPOBAHHBIX KOMITETCHIIMI
5-Ga/uTbHas IIKaia paKTep (bopmrpo

10. OueHouHble cpesicTBa I MPOBEACHUS IPOMEKYTOUHOH aTTecTalli
10.1. CocraB OLCHOYHBIX CPEACTBUIA IPOBEJICHUS HPOMEKYTOYHOW AaTTECTALMH
00yJaroIMxcs M0 JUCHUIUIMHE TPUBeIeH B Tabmuie 13.
Tabmuna 13 — CocraB OLIEHOUHBIX CPEJICTB ISl IPOBEJCHHS IPOMEXYTOUHOM aTTecTaluu

— ofyyaromuiicss He YCBOWJI 3HAYMTEIbHOM YacTH MPOrPaMMHOIO
Marepuana;

— JOIyCKAeT  CYLIECTBEHHbIE  OMIMOKM WM HETOYHOCTH  IPH
paccMoTpeHuH npoblieM B KOHKPETHOM HaIpaBJICHHHY;

— HCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM MPHUMEHEHUH 3HAHUH;

— HE MOXKET apryMEHTHPOBAThH HAYYHBIE MTOJIOKEHHS;

— He (HOPMYJIHPYET BHIBOJOB M 0000IIEHHUIA.

«HEYJIOBIIETBOPHUTEIILHOY»
«HE 3a4TCHO»

Bun npoMexyTO4HOIl aTTecTaiu ITepeueHb OLIEHOYHBIX CPEICTB

DK3amMeH Cnucok BOIPOCOB K dK3aMEHY

10.3. TunoBble KOHTPOJIBHBIC 3aaHUS MIIX HHBIE MAaTEPHAJIBL.
Bomnpocs! (3agaun) 1uist 9K3aMeHa MpecTaBieHbl B Tabmuie 15.
Tabmuua 15 — Bonpocs! (3a1aun) 1u1s 9K3aMeHa

BeinosnHeHue KypcoBoii paGoTbl OKcrepTHas OLEHKa Ha OCHOBE TpeOOBaHUH K
COZIEPKaHUIO KypcoBoi paboTel o

JUACIHUIIIUHEC.

10.2. B kauecTBe KpHUTEPUEB OLEHKH YPOBHSA C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIICTCHIINH 00y4aroIMMHCS IpUMEHseTcs 5-Oa/ulbHas MIKala OLEHKH C(OPMHPOBAHHOCTU
KOMIIETEeHIIMH, KoTopasi IpuBesieHa B Tabauue 14. B TeueHne cemecTpa MOXKET UCIIONIB30BATHCS
100-6annbHast  mKana  MOJYJIBHO-DEHTMHIOBOM  CHCTEMBl ~ YHHUBEPCHTETa,  IIpaBUIIA
HCIIONBb30BaHNUs KOTOPOii, YCTAHOBJICHBI COOTBETCTBYIONIUM JIOKANIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu oueHKH ypoBHsI chOPMHUPOBAHHOCTH KOMIICTCHIMI

OreHKa KOMITETEHITHN X .
S-GayIbHas KA apaKTepUCTHKA CHOPMUPOBAHHBIX KOMITETCHIMM
— oOyyarouuiicsi TIyOOKO M BCECTOPOHHE YCBOWIJI MPOrPAMMHBIA
MaTepHa;
— YBEPEHHO, JIOTHYHO, [IOCJIEJOBATEIbHO U TPAMOTHO €r0 M3J1araer;
COTIIHOY — ONMpPAasCh Ha 3HAHMUS OCHOBHOM M JIOMOJHHUTEIbHON JIUTEPATypEL,
GATTCHOY TECHO NPHBSA3BIBACT YCBOCHHBIC HAYYHBIC TTOJOKCHHUS C NPAKTHYECKON
JeSITeNIbHOCTBIO HATIPABIICHUS,
— yMeJi0 00OCHOBBIBACT U apIyMEHTHPYET BbIJBUTACMBIC UM HJICH;
— JIENIaeT BLIBOJILI U 0000IEHNS;
— cBODOOJIHO BJIAJICET CUCTEMOM CIEIMAIM3UPOBAHHBIX IIOHSITHIMA.
— oby4aromiuiicss TBEp/I0 YCBOKJI MPOrPaMMHBIIl Matepuall, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHUS OCHOBHOM
JIUTEPATYPBI;
«XOpommo — HE JI0MYCKAeT CYIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3bIBACT YCBOCHHBIC 3HAHHS C MPAKTHYECKOW JEATEIBHOCTHIO
«3aYTEHO»
HAIPaBJICHUS,
— apryMEHTHUPYET HAYYHBIC TOJOKCHHS,
— Jie7aeT BBIBOJIBI U 00O0OIICHUS;
— BJIAJICET CUCTEMOM CIICLMAIM3MPOBAHHBIX MTOHATHIH.
— obyyaronuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHBIH MarepHa,
[0 CYILIECTBY H3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJBKO OCHOBHOM
JIUTEPATYPBI;
— JIOMYyCKaeT HECYIIECTBEHHBIC OMIMOKNA 1 HETOYHOCTH;
«yJIOBIICTBOPHTEIILHO .
GATTCHOY — HCTIBITBIBAET 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAHHN
HAIPaBIICHUS;
— c1abo apryMEHTUPYET HAY4HBIC TOJI0KEHHS,;
— 3aTpyaHsieTcs B (JOpPMYJIMPOBAHHHU BBIBOJIOB U 00001ICHNIT;
— YaCTHYHO BJIJICCT CUCTEMON CICIMATM3UPOBAHHBIX MOHATHIA.

Kon
Ne n/mt [epeyenn BonpocoB (3a1a4) AJis HK3aMeHa nHKaTOpa
1 Otmnume A3bIka acceMOiepa OT sI3bIKOB IIPOrpaMMHUPOBAHUS MK-12.3.1
BBICOKOT'O YPOBHS
3 OrpaHuyeHHs 110 KOJIUYECTBY H pa3MEPy CETMEHTOB IIPU MK-12.3.1
pa3paboTKe MporpaMM Ha si3bIKe accemOuiepa
4 OCHOBHBIE OTJINYHS PEATBHOTO, 3AIUIIEHHOTO U T1K-12.3.1
BUPTYaJILHOI'O PEXXUMOB ITpolieccopa x86 IK-3.B.1
5 Tunsl angpecoB B pealbHOM pexxuMe npoueccopa ARM K-12.3.1
6 Peructpsl 1u1s aapecaryu npoueccopa ARM IIK-12.3.1
7 Peructpsl cermenToB nporeccopa ARM [K-12.3.1
8 Pernctp ykazarens creka npoueccopa ARM [K-12.3.1
9 Peructp ykazatens komany IP mponeccopa ARM MK-12.3.1
10 Peructp ¢uaros nporeccopa ARM MK-12.3.1
11 Kem npoueccopa ARM. Vposuu KOIlla. Kam-apxurekrypst. | T1K-12.3.1
12 [Mponecc co3aanus mporpamMMsl Ha si3blke AccemOuepa. MK-12.3.1
13 Komanb! HCIIOJIL30BAHUS CTEKA. MK-12.3.1
14 KomaH/1bl, BBIIOJIHSIOLINE JIOTHYECKUE ONEPaLUH. MK-12.3.1
15 Komanpl, BBIIONHSIONIME ONEPAIlMU CIBUTOB. T1K-12.3.1
16 Komanap! nepeaun ynpapiaeHus IIK-12.3.1
17 Komanpl moBTOpEHUSI. T1K-12.3.1
18 Komane1 00paboTKH CTPOK IK-12.3.1
19 CerMeHTsI IPOTrpaMMBbl, CETMEHTHI ITOIIPOrPaMMBL. MK-12.3.1
20 BapuaHTsl pazMelienys DoAIporpaMmbl B TEJIE IPOrPaMMBbL. MK-12.3.1
21 MakpocpeacTsa. MK-12.3.1
22 JnHamuyeckue OMOINOTEKH. MK-12.3.1
23 Hcnonb3oBanue accembuiepa ¢ SIBY. MK-12.3.1
24 [Tpouecc KOMNUIALMH. MK-12.3.1
25 Tpancisiys IporpaMMsl. [IK-12.3.1
26 KomnoHoBKa nporpaMmsl. MIK-12.3.1
27 Otnagka mporpamMMel. K-12.3.1
28 KomoBoe npeacraBneHne KOMaH]I. T1K-12.3.1
29 Turmbl JaHHBIX, ONPENEISEMbIE TI0JIb30BATEIEM TIK-12.3.1
33 OCHOBHbIE NIPHHIIUIIBI OPraHU3ALHYU 3alUThI B 3amumieHHom | [1K-12.3.1
pexrMe paboThl mpolieccopa. [IK-3.B.1
34 [IpuBHICTHPOBAHHBIA PEXKUMBI padOTHI Mpolieccopa [K-12.3.1
34 [Nonb30BaTenbCcKuil pexkuM padoThI IpoLeccopa MK-12.3.1
35 Bupgs! TpaHCcasITOpOB. MK-12.3.1
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36 Ornaguuky. CriMcok otnagyukoB. Tadiuia KoMan T1K-12.3.1
debug.exe. MK-3.B.1

37 IIpocMmotp obnacteit mamsti. HenocpencTBeHHBIH BBOJ [K-12.3.1
[POrPaMMBbI B IaMSITh

38 Crpykrypa ucnoinsiembix daiiios B OC. MK-12.3.1

Bomnpocs! (3agaun) muis 3auera / qud¢. 3adera npeacTapieHsl B Tabnuie 16.
Tabnuua 16 — Bonpocsl (3aaun) aust 3auera / iudd. 3auera

Kox

Ne ni/mm Ilepeuens BompocoB (3aga4) mist 3a4dera / nudd. 3auera
P P (sana) 1 ndd HWHJIUKATOpa

V4eOHBIM IIIAHOM HE TIPe/TyCMOTPEHO

Ilepeuenp TeM /i KypCOBOTO IPOCKTHPOBAHHS/BBIMOIHEHHUS KYpPCOBOH pabOThI
npezcTaBieHbl B Tabuie 17.
Ta6muua 17 — IlepeyeHb TeM JIsl KypcOBOTO IPOSKTUPOBAHUS/BBIIOJIHEHHS KyPCOBOW pabOThI

No /i IIpumepHsIii TepedeHb TeM ISl KypPCOBOTO MPOSKTHPOBAHUS/BBITOTHEHUS
KYpPCOBOM paboThI

1 JlaTumk kauecTBa BO3ayXa B KaOWHE aBTOMOOMIIS

2 MOHHUTOPHHT TEeMIIEpaTypbl BO3/yXa HaJl JOPOKHBIM ITOJIOTHOM U
[IPOrHO3UPOBAHKE TIOSIBJICHUS TOJI0JIE/1a

3 Cuctema MOHUTOPHHTA aTMOC(eps! Ha 0a3e OSCHIIOTHOTO JIETATEILHOTO
amnmapara

4 MOHHUTOPHHT TEMIIEPaTypHOTO PEXXUMa YepIauyHbIX ITOMEIICHUN
MHOTOKBApPTHUPHBIX JOMOB

Bonpocsl s mpoBeIeHUS TPOMEKYTOYHOW aTTECTAllMM B BHAE TECTUPOBAHUS
mpejcTaBieHbl B Tabuie 18.

Tabmuma 18 — [IpumepHBIi IepedeHb BOIPOCOB VISl TECTOB

Kon

Ne n/n [IpumepHbIii epedeHb BOIPOCOB ISl TECTOB
HHJIUKaTOpa

He npexgycmoTpeHo

IlepedeHp TeM KOHTPOJBHBIX Pa0OT MO AMCLMIUIMHE OOYYarol[MXCs 3a04HON (HOPMBI
00y4eHus1, npe/IcTaBIeHb! B Tabuume 19.

Tabnuua 19 — [lepeueHb KOHTPOIBHBIX PAOOT

Ne /i IlepedeHb KOHTPOJIBHBIX PadOT

He npexycmoTpeHo

10.4. Meronuueckue  Marepuaibl,  ONpPEACTSIOIIME  MIPOLEAYpbl  OLEHHBAHUS
WH/INKaTOpPOB, XapaKTEPHU3YIOMMX STanbl (OPMUPOBAHHMS KOMIICTEHIMH, coJIepikarcsi B
JIOKQJIBHBIX HOpMaTHBHbIX akTax [YAII, pernaMeHTHpYOLMX HOPSIOK M IMPOLEAypYy
MIPOBEJCHUS TEKYILIEro KOHTPOJISI yCIIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallul 00Y4alOIINXCs
I'YAIL

11. Meroauueckue YKaszaHus it o6yqa}omnxc;{ 110 OCBOCHHUIO JUCILUITIMHBI

11.1. Meroguueckne yka3zaHusi /st OOy4arOUIMXCS MO OCBOCHHIO JIEKLIHOHHOTO
Marepuaa .

OCHOBHOE HA3HAYCHHE JICKIMOHHOTO MaTepuajla — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
rioyOoKoe M SICHOE M3JIOKEeHHe yueOHOro martepuana. HasHaueHue COBpEMEHHOIl JEKIMH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI IOJIyYHTh BCIO MH(OPMALHUIO IO TEME, a B OCBOCHHU
(yHDaMeHTaNBHBIX NPOOJEM JAWCHUIUIMHBL, METOAOB HAYYHOIO IIO3HAHWS, HOBEHIINX
JIOCTH)KEHUH Hay4yHOW Mblciu. B yueOHOM mpolecce JeKIMsl BBIIOIHAET METOI0JOTHYECKYIO,
OpraHU3aLMOHHYI0 U MH(POPMAIIMOHHYIO (YHKIMU. JIEKIUs pacKpbIBaeT MOHATHHHBIA ammapat
KOHKPETHOI1 007acTn 3HaHus, e€ MpoOJIeMbl, TaeT LEeJbHOE INPEJICTaBICHHE O JUCLHILIMHE,
MOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCIUIIIMHAMHU.

[InanupyemMble pe3yabTaThl IPU OCBOCHUH 00YYAIOINUMICS JICKIIMOHHOTO MaTepraa;

— TOJyYeHHWE COBPEMECHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3AaHHBIX 3HAaHHWH, YpPOBEHb
KOTOPBIX OTPEAEISIETCS EeJIeBON YCTAHOBKOM K KaXKI0H KOHKPETHOU TeMe;

— TOJIyYeHHE OIIbITa TBOPUECKOIT pabOTHI COBMECTHO C MPEIOAABaTENIEM;

— pasBuTHE NPO(ECCHOHAIBHO-ICIOBBIX  KAa4ecTB, JIIOOBHM K IpeaMeTy |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIUICHHS.

— TOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HEOOX0AUMOTO ISl CAMOCTOSITEIIFHON PaboThI;

— TOJNydYeHHWEe 3HAaHMH O COBPEMCHHOM YPOBHE pa3BUTHS HAyKH W TEXHUKH H O
MPOTHO3€ WX Pa3BUTHUS Ha OJMDKAMIINE TOIbI;

— HAYYUThCS METOAMYECKH 00padaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOXKEHMS, TPUXOJMTb K KOHKPETHBIM  BBIBOJAM, MOBTOPATh MX B  Pa3jIMYHBIX
(hopMynupoBKax);

— MOJIyYeHHE TOYHOTO OHMMaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U ITOHSATHH.

JlekunOHHBI MaTepuam MOXET CONPOBOXKIATHCS JEMOHCTpalMed CclIaigoB U
UCIIONB30BAHUEM pA3aTOYHOrO MaTepuana IpU INPOBEAECHMH KOPOTKHX AMUCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUILINHE.

CrpyKTypa NpeocTaBIeHNs JSKIIMOHHOTO MaTepyaa:

Pazpnen 1. Obuias xapakTepucTHKa s3bIKka accemonepa

Pa3nen 2. CtpykTypa MUKPOIIPOLIECCOPA U MALIMHHBIH SI3bIK

Paznen 3. Cpencra TpancisTopa

Pazznen 4. 3auuiieHHbIe peKUMbI pabOTHI TIpoIieccopa

Paznen 5. B3anmopeiicTue s13b1ka accemOiiepa 1 sI3IKOB BBICOKOTO YPOBHSI.

11.2. Meroauueckie ykasaHus Uil OOy4YarOIIMXCs 10 BBIIOJHEHUIO J1a00PaTOPHBIX
pabot

B xone BbINONHEHHS 1a0OpaTOpHBIX paboOT oOydYaroiuiics [ODKeH YriyOuTb H
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBJAIETh COBPEMEHHONW METOMMKOH W TEXHHKOM
IKCIIEPUMEHTa B COOTBETCTBUHM C KBAJIH(HMKAIMOHHON XapaKTePUCTUKOH o00ydaromerocs.
BeinosHeHue 1ad0opaTopHbIX pabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-IPAKTHYECKOH, pacueTHo-
AQHAINTHYECKON YacTeil U KOHTPOJIBHBIX MEPOIPHUSTHH.

BeimonHenue 1a00paToOpHBIX PabOT O0O0YYarOUIMMCS SIBISIETCSI HEOTHEMIICMOH YacCThiO
W3yYeHUS] JUCUMIUIAHBI, OMpEJeIseMOd y4eOHBIM IUTaHOM, W OTHOCHTCS K CpEICTBaM,
00€CIIeUNBAIOIINM PELICHHE CIISTYIONMX OCHOBHBIX 3a1a4 00yYaloIerocs:

— npuoOpeTeHHe HaBBIKOB HCCJICIOBAaHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B paMKax JAQHHOH AMCIUIUINHEL

— 3aKpeIUIeHHe, Pa3BUTHE M JETaIM3allis TEOPETHYECKMX 3HAHMH, MOJYYCHHBIX Ha
JIEKLHAX;

—  IOJyueHHe HOBOW MH(OPMAIMH MO U3ydaeMOl JUCIUILIMHE;

— mnpuoOpeTeHHe  HAaBBIKOB ~ CAMOCTOSATENBHOM  paboTel ¢ J1a00paTOpHBIM
o0opysoBaHUEM 1 IPUOOPaMHU.

3ananue U TpeOOBaHMUS K MPOBECHUIO Ta00PATOPHBIX PaboT



Bapuant 3amaHms mo kaxnoil mabopaTopHOW pabore 0OydaromMiCs IONIy4aeT B
COOTBETCTBUHM C HOMEPOM B KypHajie rpymmsl. Ilepen mpoBeaeHueM 1abopaTOpHON PabOThHI
oOy4aronieMycsi ClieyeT BHHUMATEIbHO O3HAKOMHTBCS C METOAMYECKHMH yKa3aHHSIMHU IO ee
BBINOJIHEHMIO. B cooTBeTCTBUM € 3amanueM 00yJaromuiics JOIKEH HOATOTOBUTE HEOOXOANMBIE
JaHHbIE, MOJYYMTh OT MpernojaBaTeNs OOMYCK K BBIIOJHEHHIO JIA0OPAaTOPHOH pPadoThl,
BBINOJIHUTh YKA3aHHYIO IOCIIEA0BATEIEHOCTD JEUCTBUH, MONYYHTh TPEeOyeMble pe3yJIbTaThl,
0(OPMHUTH ¥ 3aIMUTUTH OTYET IO JTaOOPATOPHOI paboTe.

Crpykrypa u opma ordera o 1abopaTopHoi pabore

Otuer 0 nmaboparopHOi pabOTe NODKEH BKJIIOYATh B CEOS: TUTYNBHBIN JIHCT, LENb
paboTel, GOPMYIHMPOBKY 3aJaHHs, aJrOPUTMBI MPOrpaMM, TEKCTHl IporpamMMm Ha si3eike Cu n
acceMbiepe, TaOIMIBI TPACCHPOBKH C PE3yJIbTaTaMU BBIIOJHEHHS IPOIPaMM U BBIBOJBI I10
nabopatopHoii padore.

TpeGoBanust K 0(hOPMIIEHHIO OTYETA O J1abopaTopHOi paboTte

Ilo nabGopaTopHbIM paboTaM BBIMOJHAETCS OTYET. THTYJBbHBIA JUCT O(OpMISIETCS B
COOTBETCTBUH C M1a0JI0HOM (00pasiom), npueneHHbIM Ha caiite 'Y AIT (https://new.guap.ru/) B
pasmene «Hopmarueuas moxkymentamus»  (https:/guap.ru/regdocs/docs/uch). TekctoBsie u
rpaduyeckue MaTepuanbl OQOPMISIOTCS B CcOOTBeTCTBHM ¢ aedctByoummu ['OCTamu u
TpeOoBaHusIMHU, NpuBeAcHHbIMU Ha caiite ['YAII B pasnene «HopmaruBHas JIOKyMEHTaLUsD»
(https://guap.ru/regdocs/docs/uch).

11.3. Meronuveckne ykazaHus Ui OOYYAlONIMXCS IO TPOXOXKACHUIO KypCOBOTO
MIPOCKTUPOBAHHSI/BBITOIHEHHS KYPCOBOI pabOThI

KypcoBoii npoekt/ padoTa IpoBOJUTCS C LENIbI0 (POPMUPOBAHHS y OOYUYAFOLIUXCS OIBITa
KOMIUIEKCHOTO PELICHHS] KOHKPETHBIX 3a]a4 NPO(heCCHOHATBHOM IS TENbHOCTH.

KypcoBoii npoext/ paboTa mo3BossieT 00yJaroneMycs:

— CHUCTeMAaTH3MpOBAaTb M  3aKPENUTh IOJYYCHHbIE TEOPETUYECKHE B3HAHUA U
MPaKTHYECKUEe YMEHHS MO HPOPEeCCHOHATBbHBIM YYEOHBIM JUCUMIUIMHAM M MOJIYJSIM B
COOTBETCTBHHU C TPEOOBAHUSMHU K YPOBHIO MOJTOTOBKH, YCTAHOBICHHBIMU ITPOrPaMMOH yueOHOi
JUCLMIUIMHBL, HPOrpaMMOH  MOJIrOTOBKH  CHELMANIUCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaU(pUKaLIK;

— TNPUMEHHTHb MOJyYCHHBIC 3HAHWS, YMEHHS M TPAKTHYCCKHH OINBIT IMPH PELICHUH
KOMIUIEKCHBIX 3a]a4, B COOTBETCTBHU C OCHOBHBIMH BUAMU NPO(ECCHOHATBHOM NesSTEeIbHOCTH
10 HAIMPABJICHHIO/ CTICHATBHOCTH/ TIPOrpaMMe;

—  yryOuTb TEOPETHYECKHE 3HAHWs B COOTBETCTBHU C 3aJ]aHHON TEMOM;

— chopMHpOBaTH yMEHUS MNPUMEHATH TEOPETHYECKHE 3HAHUS TpPU  PELICHUH
HECTaH/apTHBIX 33/1a4;

— OpuOOpecTH OMNBIT AHAIUTHYECKOW, pacu€THOM, KOHCTPYKTOPCKOW paboThl U
c(OpMHPOBATH COOTBETCTBYIOIINE YMEHHUS;

— cdopMuUpoBaTh yMEHHS pAOOTHl CO CIELHAIBHON JIMTEPaTypod, CHpPaBOYHOH,
HOPMATHBHOI! U PaBOBOM TOKyMEHTALMEH 1 HHBIMH HH()OPMAILIMOHHBIMH HCTOUYHUKAMHU;

— chopmupoBath yMeHHs (OpMYJIHPOBATH JIOTMUYECKH OOOCHOBAHHBIC BBIBOJIBI,
MPEIUIOKEHHS U PEKOMEHIAIMH 10 pe3yIbTaTaM BBINOJIHEHUs pabOThI;

—  pa3BUTH NPO(ECCHOHAIBHYIO MUCHBMEHHYIO U YCTHYIO pedb 00y4aromerocs;

— pasBUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYI0 HHHIMATUBY, CaMOCTOSTEIbHOCTD,
OpraHM30BaHHOCTb M OTBETCTBEHHOCTb 32 IPHHHUMAEMbIE PELLICHHS;

— chopMHpOBaTh HaBBIKM IUIAHOMEPHOIl peryisipHoil paboThl Hal pelIeHHEM
MOCTaBJICHHBIX 3a/1a4.

KypcoBele paboThl BBHINOTHSIOTCS B CTPOrOM COOTBETCTBHM C YYEOHBIM IUIAHOM
CHELMAILHOCTH, paboyeil mporpaMMoii 0 JUCIHUIIMHE U B YTBEP)KACHHBIE IPa(UKOM y4eOHOro
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mporuecca MHTEpBasbl BpeMeHU. KypcoBas pabora mpoBOAUTCS IOCIE 3aBEpPIICHHS W3Y4YCHUS
TEOPETHYECKOTO Kypca AUCIUTUINHBI WITH, B HCKITFOYUTEILHOM CITy4ae, B XO/I¢ €€ U3yUCHHSI.
TpeboBanus K 0hOPMICHHIO OTYETA

KypcoBast pabota 10mKHA B 0011IeM CiTydae COIAepKaTh:

— TEKCTOBBIH JIOKyMEHT, 00beMOM 110 15 — 20 cTpaHuIl Ie4aTHOTO TEKCTa,

— rpaduueckuii MaTepuai, He MeHee 2 JIHCTOB;

— BO3MOXKHO HaJMYHE DIICKTPOHHON Bepcuu B popMe Mpe3eHTAIHH.

—  TeKCTOBbIH TOKYMEHT JI0JDKSH BKIIFOYATh B YKa3aHHOW HIDKE T10CIIEI0BATEIBHOCTH:

— 3ajJiaHHe Ha KypCOBYIO paboTy;

—  comepiKaHue;

— BBEJICHHE, B KOTOPOM pACKPBIBAIOTCSI aKTYaJlbHOCTh M 3HAYCHHE TEMbl, BBINOJHACTCS
KpaTKuil aHaIMTHYeCKHi 0030p, hopMyupyeTcs 1eb;

— OCHOBHYIO 4aCTbh, CTPYKTYpa U COACP)KAHHE KOTOPOii 3aBICHT OT Xapakrepa paboTsl;

— 3aKIIOYEHHEe, B KOTOPOM COJEpXKATCS BBIBOABI W PEKOMEHIALMH OTHOCHTEIHHO
BO3MOYKHOCTEH HCIOIb30BAHMS MATEPHAIOB PabOThI;

—  CIHMCOK HCIIOJIb30BaHHBIX HCTOYHHUKOB;

— TNPWIOXKEHHS, COJEpXKAIlUEe MarepHaibl WUIIOCTPATUBHOIO M BCIOMOTATEIBHOTO
Xapakrepa;

— OcHOBHasT 4YacTh IIOSCHUTENBHOW 3allMCKH KypCOBOI'O TIPOEKTA, CBSI3aHHOIO C
pa3paboTKOii IPOrpaMMHOro 00OecTieueH s, BKIFOUaeT B celsi:

— TEOPETHYECKUE OCHOBBI pa3pabaTbIBACMOil TEMBI;

—  aHaIM3 3ajauM;

— o00ocHOBaHNE BBIOOpa aqrOpUTMa IS PELICHHS MOCTABICHHON 3aJadd M3 H3BECTHBIX
QITOPUTMOB WK CO3[aHNHE OPHUTHHAIBHOTO alNrOPUTMa C OMHCAHUEM €r0 MPAaBUIBHOCTH;

— MoApPOOHOE ONHCAHKE AJITOPUTMA;

— o0ocHOBaHHUE BBIOOPA sI3bIKA TPOTPAMMHUPOBaHHUs (€CIIM OH HE 3a/aH);

— 00O0CHOBaHHMSI BBIOOpA CTPYKTYp JAHHBIX JUIS IPEICTABICHHS HCXOAHBIX aHHBIX,
PE3yIIBTATOB U MIPOMEKYTOYHBIX BEIUUCICHUIA;

— PYKOBOJCTBO IS MOJB30BATEINs, B KOTOPOM OINKCHIBACTCS, KaK MPHUMEHSTh CO3IaHHYIO
pOTpaMmy;

—  ONHCaHWE TECTHPOBAHUS [IPOTPAMMBI;

—  pe3yJbTaThl IPUMEHEHHS TPOrPAMMBI JJIsl PEIICHHs TOCTABICHHOM 3a/1a4H;

— JIMCTUHTH pa3pabOTaHHBIX MPOTPaMM, IIOMEIAEMbIe OOBIYHO B IPHIIOKCHHSI.

Cr1oco0b! peann3alyy KypcoBbIX paboT

Bce kypcoBbie pabOThI 10 JAHHOW TUCIUILIMHE CBSA3aHBI C pa3paboTKOi MPOrpaMMHOTO
obecrieuenus. JlaHHble pabOTHI peanu3yroTcsi Ha si3bike mporpammupoBanusi C/C++/C# u Ha
accemoepe.

3ammTa KypcoBod paboThI

3ammTa KypcoBOM  pabOTBl  SBISACTCA  3aKIIOUUTENBHBIM  3TAalloM  KypCOBOTO
MIPOCKTUPOBaHMs. 3alllUTa KypcOBOW padOThl sBISETCS 00S3aTENbHOM M MPOBOAMTCS 33 CHET
BPEMEHH, NIPEAYCMOTPEHHOT'O Ha BBIIIOJIHEHHE pabOTHI.

Cpoxku 3amuThl COOOIIAIOTCS CTYJCHTaM 3apaHee, IPY BblAade 3aaHus. 3aluTa JOJDKHA
MPOBOAUTHCS HE MO3/IHEE CepeIMHbI OCIEAHEeH Helell epel HaualloM ceccuu. [t BeIpaboTKu
y CTYAEHTOB YCTOWYMBBIX KOMMYHUKATHBHBIX M PEYEBBIX KOMIIETCHIMH DPEKOMEHIyeTCs 3a
HEJIEJTIO /10 3aLUThI IPOBOAUTH MPEI3AIHTY.

TpeboBanus Kk 0(hOPMIICHHIO HOSCHUTSIBHON 3aIUCKU KYPCOBOU PabOTEI

TutynbHbIH TUCT 0QOPMIISIETCSI B COOTBETCTBHH C [IabI0HOM (00pa3oM), IPUBEACHHBIM
Ha caite ['YAIl (https:/new.guap.ru/) B pasgene «HopmaTuBHas JOKyMEHTaIHsD»
(https://guap.ru/regdocs/docs/uch). TexcroBble u rpaduyeckue MaTepHAIbl O(QOPMISIOTCS B
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cootBercTBuU ¢ gercTBytomumu I'OCTamu 1 Tpe6oBanusMH, pUBEAEeHHBIMU Ha caiite 'Y AII B
pasnene «Hopmarusnas moxymentaius» (https://guap.ru/regdocs/docs/uch).

11.4. Meroauueckue yKa3aHusi JJisi 00yYaroIUXCs IO MPOX0KICHUIO CAMOCTOSTEIBHOM
padoTsI

B x0/ie BBINOJIHEHUSI CaMOCTOSITENILHON pabOoThI, 00y4aromuiicss BBIIOIHSACT paboTy IO
3a[JaHUI0 M TPH METOANYECKOM PYKOBOJCTBE IPEMoJaBarelis, HO 0e3 ero HermoCpeACTBEHHOrO
y4acTusi.

Jnst oOyuaromuxcst Mo 3a04HON (hopMe OOYuUeHHsI, caMOCTOsITeNIbHAsE padoTa MOXKET
BKJIFOUATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporecce BBINOJHEHHSI CaMOCTOSTENBHON paboThl, y oOydwaromerocs (hopMupyercs
menecoobpasHoe IIaHUPOBaHHE paboyero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
1 HaBBIKM B YCBOCHHHM M CHCTEMATH3alMH MPUOOPETAEMbIX 3HAHUM, 00ECIeYMBAET BBICOKHUIA
YPOBEHb YyCHEBAGMOCTH B MEpHOJ OOYYeHHS, HOMOTaeT MOJYYUTh HABBIKM IOBBIILICHUS
MPpOo(eCCHOHANTBEHOTO YPOBHSI.

MeTonYecKUMH ~ MaTepuajaMH,  HalpaBiSIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00y4arOLIUXCS SBISIOTCS:

—  y4eOHO-METOANYESCKUH MaTepual N0 JUCIHUILIHHE.

11.5. Meroauyeckue ykaszaHus [Uisi OOy4aroUIMXCs IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJIS yCTIEBAEMOCTH.

Texyumii KOHTPOJb YCHEBAEMOCTH MpPeoyCMaTpUBAeT KOHTPOJb KadecTBa 3HAHUUN
00y4aroLMXCsl, OCYLIECTBIIEMOr0 B TEUEHHE CEMECTPA C LEJIbI0 OLIEHUBAHHUS XO/a OCBOCHUS
JUCHUIIIHHBL.

dopma npoBeAeHHs TEKYILEro KOHTPOJIS — 3alIUTa OTYETOB I10 JaOOpaTOPHBIM paboTaM.
Pe3ynbTaThl TEKYIIEro KOHTPOJIS YYUTHIBAIOTCS [IPU NIPOBEJICHUH ITPOMEKYTOYHOM aTTeCTaluy B
coorBerctBun ¢ TpeboBanmsimu CTO T'VAIL. CMK 3.76 «IlomoxxeHne 0 TEKyIIeM KOHTPOIE
YCIIEBAEMOCTH M IPOMEXKYTOYHON aTTECTalu CTYAEHTOB U acniupaHToB I'YAII, oOyuarommxcs
110 00pa30BaTEIbHBIM IIPOrPAMMaM BBICIIETO 00pa30BaHUSY.

11.6. Meroanueckue yka3aHusi AJIs OOYYaroUMXCs 0 MPOXOXKICHHIO MPOMEKYTOIHON
aTTeCTalL}H.

Ilpomexxyrounast ~ arrectamusi  OOy4YarOMIMXCs — MPEAyCMAaTPUBAeT  OLICHUBAHHE
MPOMEXKYTOYHBIX U OKOHYATEJIbHBIX PE3yJIbTAaTOB 00ydYeHHs 1O qucuuiuinHe. OHa BKIIIOYAET B
ce0st:

— oKk3aMeH — (opMa OUEHKH 3HAHMH, MOJYYEHHBIX OOYYAIOIMMCS B IPOLECCE
W3y4eHHs] BCCH JMCLMILUIMHBI MM €€ YacTH, HABBIKOB CAMOCTOATENBLHOM paGoThl, CIOCOOHOCTH
MPUMEHATh MX JJIsl PEIICHHUs MPAaKTHYSCKHX 3aj1ad. JK3aMeH, KaK IPaBHIIO, MPOBOAUTCS B
MepHoJ SK3aMEHALMOHHOM CECCHMM M 3aBEpLIACTCsl aTTECTALMOHHON OLICHKOW «OTINYHOY,
«XOPOLIIOY, YIOBJIETBOPHTEIBHOY, KHEYIOBIETBOPHTEIBHOY.

Ilpu siBke Ha dK3aMeH OOydarolIuiics 00s3aH WMETh HPH cebe 3a4YEeTHYI0 KHHKKY,
KOTOPYI0O OH MpEeIbsABISAET INpenopaBareiro. Ilpuem dk3amMeHa O€3 3aueTHOM KHIDKKH He
JOIYCKAETCsl. DK3aMEeH MPOBOJAMTCA B YCTHOH (opMe M0 DK3aMEHAIMOHHBIM OHJIeTaM,
COCTaBJICHHBIM U3 OnpesensseMoro B 1. 10.3 mepedyHst BOIPOCOB K 9K3aMEHY, yTBEPIKICHHBIM Ha
3aceqaHud Kaeapsl, W TOANHMCAHHBIM IIPENOJABATENEM — JK3aMEHATOPOM M 3aBEAYIOLINM
kagenapoii. [Ipu nmpoBeieHNH YK3aMeHa B YCTHOH (HopMe dK3aMeHaTOpy MPeJOCTaBIsIeTCsl IIPaBO
3a/1aBaTh OOYYAIOMIMMCS YTOUYHSIOIIME BOMPOCHL [l0 pe3yinbTaTaM SK3aMeHa IOJOKHTEIbHAs
OLICHKA («OTJIMYHO», «XOPOIIO», «YIOBIETBOPUTEIHHO») 3aHOCHTCS B BEJAOMOCTh U 3aYETHYIO
KHIDKKY. OLICHKa «HEYJOBJICTBOPUTEIBHO» 3aHOCUTCSI TOJNBKO B BEAOMOCTh. OTCYyTCTBHE
00ydaromerocsi Ha 95K3aMeHe OTMEYaeTcsi B OK3aMEHAI[MOHHOW BEJIOMOCTH CIIOBAMH «HE
SBUJICS», JMO0 «H/s». Ecim co CTOpOHBI 00Yy4aromierocss BO BpeMs O9K3aMeHa JIOIYICHBI
HApYLICHUsS Y4eOHOW IHMCUMIUIMHBI (CIHCHIBAHWE, HECAHKIMOHHPOBAHHOE HCIIONB30BAHUC
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CpeACTB MOOWIIBHOM CBSI3H, ayJHO—IUICHEPOB M JPYTHMX TEXHUYECKHX YCTPOHCTB), HapyIICHUS
mpaBuil BHyTpeHHero pacmopsaka ['YAII, mpenmpuHsiTa NONBITKA MOUIOTAa JIOKYMEHTOB,
Iperno/iaBarellb BIPaBe yAalIuTh 00y4aloIerocs ¢ 3Kk3aMeHa ¢ 3aHECEHHEM B BEJIOMOCTb OLICHKH
«HEYJJOBJIETBOPUTEIHHOY.



JIuct BHeceHUs U3MEHEHHH B pab0uyt0 POrpaMMy JHCLUILIMHBL

Jlara BHECeHUS
M3MEHEHHH U
JIOTIOJTHEHHUH.

ITonmuce BHECTIETO
HM3MEHCHHS

ConeprxaHne U3MEHEHHUI U TOMOTHEHU T

Jara u Ne

MPOTOKOIA
3acelaHus
Kagenpsl

ITonmuce
3aB.
kadempoit




