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Jluct cornmacoBaHus paboueit mporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)
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I.T.H.,Ipo . 22.06.2023 B.®. lumakos

(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

OteercrBennbii 3a OI1 BO 15.03.06(02)
JIOII.,K.T.H.,JIOII. 22.06.2023 0.4. Conénas
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CT. MPEToaBaTeIb 22.06.2023 H.B. PemernukoBa

(OIDKHOCTB, Y4. CTCTICHB, 3BAaHUE) (moamuce, nara) (MHUIMATEL, (aMuITHs)



AHHOTaUs

JucuumimHa «AJIropuTMHU3alMs U MPOrPaMMUPOBAHUE» BXOIUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenpanbHocTH 15.03.06 «MexaTpoHHKa W poOOOTOTEXHHMKa» HampaBiaeHHOCcTH «LludpoBoi
WHXHUHUPUHT POOOTOTEXHUIECKUX KOMILIEKCOBY. JluciurinHa peanusyercs kadempoid «Ne3 1.

JucuumnnuHa HauesaeHa Ha GOpMHUPOBAHKE Y BHITYCKHUKA CICAYIOIMIMX KOMIETCHIIHIA:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOJIXO/ 111 PELICHHUsI TIOCTABJIEHHBIX 3a/1auW)»

OIIK-2 «Crnoco0eH NpUMEHATh OCHOBHBIE METOBI, CIIOCOOBI M CPEACTBA IOJyYEHUS,
XpaHeHus1, nepepaboTKu HHPOPMAIUH MPU PEUICHUH 3a/1a4 MPOPECCUOHANBHOMN 1eATEeIbHOCTH

OIIK-14 «Cmnocoben pa3pabaThiBaTh QITOPUTMbI U KOMIIBIOTEPHBIE IPOTPAMMBI,
MPUTOJIHBIE JISl IPAKTUYECKOTO MPUMEHEHHUSI»

CopepxkaHve  TUCHUIUIMHBI ~ OXBAaThIBa€T  KPYr  BOINPOCOB,  CBSI3AHHBIX  C
IPOrpaMMHUPOBAHUEM U OCHOBAMH aJITOPUTMH3ALUH Ha A3bIke nporpammupoBanus C u C++.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyrolmue (QopMbl OpraHU3alUU
yaeOHOro IMpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITeNIbHAS PaboTa CTyIeHTA.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCIMILIMHBI COCTaBIsAeT 4 3a4eTHhIX eAuHHIbI, 144
yaca.

S13pIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUII.



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
JlucuMIiuinHa BXOJUT B COCTaB 00s3aTeIbHOM YacTH 00pa3oBaTEeIbHON IPOrpaMMBI

Bbiciiero oOpazoBanus (gaiee — OIl BO). OcHoBHas 1enb NpenojaBaHusi JAUCIHUILUIMHbBI

«AATOPUTMH3ANIMA U TMPOTPAMMHPOBAHUE» 3aKIIOYACTCS B M3YYCHHU OOIIUX MPUHIUIIOB

IIPUKJIAJHOTO NMPOIPaMMUPOBAHHUS, U3yYEHUE IIPUMEHEHUS TUIIOBBIX CTPYKTYpP aIrOPUTMOB IS

pewieHus  3ajaad,

3HaKOMCTBO C

O00BEKTHO-OPUEHTHPOBAHHBIM |

(bYHKIMOHATBHBIM

[MporpaMMupoOBaHUCM, a TaAKKC O3HAKOMJICHUC CTYACHTOB C BO3MOXHOCTAMU IMPHUMCHCHUA

COBPCMCHHBIX BBIYUCIIUTCIIBHBIX CPCACTB IIPH HPAKTUYCCKOM PCHICHHUU MHXXCHCPHBIX 3a/la4 Ha

OCHOBC INOCJICAHUX I[OCTI/I)KGHI/Iﬁ B o0JiacTu MMporpaMMUpOBaHus U aBTOMATU3allU HHIKCHCPHDBIX

pacucToOB. L[em; AUCHUIUIMHBI COCTOUT B IIOJTYYCHUHU CTYACHTAMU H606XO,Z[I/IMBIX TCOPCTUYCCKHUX

U MIPAKTHYECKUX HABBIKOB B 00JIaCTH mporpaMMmupoBanus Ha si3bike C u C++.

JlucuunianHa BXOIUT B COCTaB 00s3aTENbHON YacTH 0Opa30BaTEIbHOM NMPOrpaMMBbl BBICIIETO
obpazoBanus (nanee — OII BO).
1.2. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUEHHS IO JUCLUUILIMHE, COOTHECCHHBIX C
IUTaHUpyeMbIMH pesynbraramu ocBoeHust OI1 BO.
B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroOLIUics TOJDKEH 00Majarh CieqyIoIuMH
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS

Kareropus (rpynna) Kon n Kox n HauMeHoBaHMEe HHAMKATOpa
HaNMEHOBAaHHE
KOMIIETEHIIUU JOCTH>KEHUS] KOMIIETECHLIUU
KOMIIETEHIIH
YK-1.3.1 3HaTh METOIMKH MTOUCKA, cOOpa U
00paboTKu nH(MOpPMAIUHU, B TOM YHUCJIE C
YK-1 Cnocoben MCTIOJIh30BaHNEM HH()OPMAITMOHHBIX
OCYILECTBIISATh TEXHOJIOTHi
nouck, kpurudeckuii | YK-1.Y.2 ymers ocymiecTBisith
aHaJIu3 U CUHTE3 KPUTHUYECKHUM aHAJIN3 U CUHTE3
YHUBEPCATILHEIC uHpopmaruu “H(pOpMaIIUU, TTOJTYYCHHOU U3 Pa3HBIX
KOMITETEHIINU P ’ p ’ v p
IPUMEHSTh WCTOYHMKOB, JIJIsl pEILIEHHsI TOCTABIEHHBIX

CUCTEMHLIN ITOIXO
JUISL pELICHUS
IIOCTaBJIICHHEIX 3a/1a4

3a1a4y
YK-1.Y.3 ymeTsh olileHuBaTh HHGOPMAIUIO
Ha JJOCTOBEPHOCTh; COXPAHAThH U MepeaaBaTh
JTaHHBIE C MCTIOIH30BaHHEM LU(DPOBBIX
CPEICTB

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-2 Cnocoben
PUMEHSTh
OCHOBHBIE METO/IBI,
CIocoOblI U cpecTBa
HOJyYeHus,
XpaHEeHHUS,
nepepadoTKu
uH(popMaluu Ipu
peleHnH 3a1a4

OIIK-2.Y.1 ymeeT npuMeHSTh METObI
MIPE/ICTABJICHHS U aITOPUTMBI 00pabOTKU
JAHHBIX, UCIIOJIH30BaTh ITU(PPOBLIE
TEXHOJOTHH ISl PEIICHUS
npo¢eCCHOHANTBHBIX 3a]1a4

OIIK-2.B.1 BnageeT HaBbIKaMu
WH(POPMAITMOHHOTO 00CITY>)KUBaHUS U
00paboTKH JaHHBIX B 00JIaCTH

poeCCHOHAIBHON | MPO(EeCCUOHATTLHOM TSI TETbHOCTH

JIeSITeIbHOCTH

OIIK-14 Cnocoben | OIIK-14.3.1 3HaeT npUHLIMIIBI TOCTPOEHUS U
ObmenpodeccruoHanbHble | pa3padaTbiBaTh pa3paboTKU AITOPUTMOB U KOMIIBIOTEPHBIX

KOMIICTCHIIN N

AITOPUTMBI U
KOMIIbIOTEPHBIE

IIpOrpaMM, IPUTOAHBIX I IPAKTHYECKOTO
IPUMEHEHHS B pa3pabaThIBaEMBbIX




MIPOrpaMMBl, MEXaTPOHHBIX U POOOTOTEXHUUYECKHIX

MPUTOJHBIC TS cucTeMax
MPAKTUYECKOT O OIIK-14.Y.1 ymeeTt npoBOJIUTH
MIPUMEHEHUS TEOPETUUECKHUE U MPAKTUUECCKUE

HCCJICIOBAHMS M TECTUPOBAHUS
pa3pabaTbIBacMbIX aJITOPUTMOB U
KOMITBIOTEPHBIX IIPOTPAMM, IPUTOTHBIX JIJIS
MIPAKTUIECKOTO IPUMEHEHUS B
MEXaTPOHHBIX U POOOTOTEXHUYECKHUX
cHucTeMax

OIIK-14.B.1 Bnageet HaBLEIKAMU
MIPOBEICHUS TIPEIBAPUTEIHLHOTO
TECTUPOBAHUS pa3padaThIBAEMBbIX
QITOPUTMOB M KOMITBIOTEPHBIX MPOTPaMM,
JUTSL TIPAKTUYECKOTO TPUMEHEHUS B
MEXaTPOHHBIX U POOOTOTEXHUIECKIX
chcTeEMax

2. Mecro nucuurinHbl B cTpykType OI1
Juciumimaa MoKeT 6a3UpoBaTHCS Ha 3HAHUSX, PAHEE MPHUOOPETEHHBIX 00YJAOIIUMUCS TIPH
M3YYEHUU CIEAYIOLNX AUCIUIUIMH:
— «npopmatukay; .
3HaHUsA, NOJIyYCHHbIE IIPU M3YYEHMM MaTepuajna AaHHOW JHCLUMIUIMHBI, HMEIT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YUYECHUU APYTUX AUCUUILIAH:
— «CucremMHoe nmporpaMMHOE oOecIrieueHue.

3. O0beM u TpyI0EeMKOCTb TUCIUTLIAHBI
Jlarable 00 00mIEeM o0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB yUeOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) MPEeACTaBICHbI B
Tadnwuie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:

nexum (JI), (gac) 17 17

npakTuyeckue/cemuHapckue 3anstus  (I13),

(gac)

naboparopusie pabots (JIP), (dac) 34 34

KypcoBoii npoekT (padota) (KII, KP), (gac)

HK3aMeH, (Jac) 27 27
Camocmoamenvnas padboma, Bcero (4ac) 66 66
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amed (3auer, Judd. 3auy, OK3. JK3.
OK3.%%)

*k
IIpumedanue: kaHaMAATCKHI 9K3aMeH




4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpepnenenue TpyI0€EMKOCTH JTUCHUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Pazpgenbl, TeMbl TUCHUILIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYTOEMKOCTh

Pa3HCHI)I, TEMBI JUCIUITINHBI

Jlekun
(gac)

I13
(C3)

JIP
(uac)

KIT
(gac)

CPC
(gac)

Cemectp 2

Paznen 1. Ctpykrypa nepconanbHoi 9BM
Tema 1.1. Pa3menienne naHHBIX M IPOrpaMM B
namatu OBM

Tema 1.2. Ilporpammubie Moayu. OmiuOKw
Tema 1.3. @yHKIMOHAIBbHAS M MOJYyJIbHAA
JIEKOMITO3HIIHS.

Tema 1.4. @aiinoBas cucremMa XpaHEHUSA
uHpopMaun

Tema 1.5. OnepanuronHasi cucrema

0.2
0.2

0.2

0.2
0.2

Paznen 2. OcHOBBI aroOpuTMHU3aUU

Tewma 2.1. OCHOBHBIE CBOICTBA aJIrOpUTMa

Tema 2.2. OOmme NPUHIUNBI pa3zpabOTKU
anroput™MoB. [Ipumeps! anropuTMHU3auM 3a1a4

Pasmen 3. SI3plku  mporpaMMHUpOBaHUsT U
OCHOBHBIE MOHSATHUS AITOPUTMUYECKOTO SI3bIKA
Tema 3.1. AroputM™, SI3bIK TPOrpaMMHUPOBAHUS,
nmporpamma

Tema 3.2 KoMnuiasiTopsl U UHTEPHPETATOPbI
Tema 3.3 YpoBHU A3bIKOB IPOIPaMMHUPOBAHUS
Tewma 3.4 CocraB u onucaHue
AJITOPUTMHUYECKOTO SI3bIKa

Pa3nen 4. Beenenue B sA3bIK IPOrpaMMHUPOBaHUS
Cu

Tema 4.1. Andasur s3pika CH. DaeMeHTapHbIe
KOHCTPYKIUU (JIekceMbl) s3bika Cu

Tema 4.2. Konuenuus Tuna AaHHBIX. THUIBI
naHHbIX. CTpyKTypa nporpamMmmbl

Tema 4.3. Onepaunu U BbIpaXeHUsI. AJTOPUTM
U OIlepaTophbl

0.5

0.5

NN

Paznen 5. Onepatopsl IIPOCTOM
MIOCJIEI0OBATEIbHOCTH IEUCTBUI

Tema 5.1. ®yHkuuu GpopmMaTHOro BBOAa-BbIBO/IA
JTaHHbIX. DyHKIIMY BBOJIa-BbIBOJIa CUMBOJIOB.
BBoa-BeIBog maHHBIX B A36IKe C++. OCHOBHEIE
6ubnuoTeyHble PyHKIUU

Tema 5.2. Ilpumepsl 3amad Ha MCIOIB30BAHUE
OIIEpaTOpPOB TMPOCTOM MOCIEAOBATENbHOCTH U
OMOIMOTEYHBIX PYHKINN




Paznen 6. YcinoBHBIE KOHCTPYKIIMH: OMEPATOPHI 8
BETBJICHUS

Tema 6.1. YcnoBneiit onepatop. [Ipumepsl
3a/1a4 Ha UCI0JIb30BAHUE YCIOBHOIO OllepaTopa
Tema 6.2. OnepaTop MHOKECTBEHHOTO BbIOOpA
(nepexutovarens). [Ipumep 3agauu Ha
HCIIOJIb30BaHUE OllepaTopa MHOKECTBEHHOTO
BBIOOpA

Paznen 7. YciaoBHbIE KOHCTPYKIIUM: ONEPATOPHI
LIUKJIOB

Tema 7.1. Onepartop UKIIA ¢ MApaMeETPOM
(cuetunkom). [Ipumep 3amaun Ha
HCIIOJIb30BaHUE OllepaTopa LKKIa ¢ mapameTpom | 1 3
Tema 7.2. UrepamumonHsle UUKIBL [Ipumepsl
3a7lady  Ha  HCIOJb30BAHHE  HUTEPALUOHHBIX
IIUKJIOB (C IPETYCIOBHEM U C IMOCTYCIOBUEM) 1

Pazgen 8. YkazaTenu u MacCUBBI JaHHBIX
Tema 8.1. Ykazarenu

Tewma 8.2. MaccuB Kak cTaTU4ecKas CTPyKTypa 4
JAHHBIX U apecHas apuMeTHKa

Tema 8.3. JIuHeHHbIN MOUCK U COPTUPOBKA B
MacCcuBax JaHHBIX 4
Tema 8.4. PekoMeHanuu rnpu padbore co
CTaTUYECKUM MAaCCUBOM JAHHEIX

Paznen 9.Ctpoku

Tema 9.1. CuMBOJIbHBIE 1 CTPOKOBBIE JINTEPAJIBI
U IIepeMEHHbIe

Tema 9.2. Onepanuu co CTpoKaMu

Hroro B cemectpe: 17 34 66

Utoro 17 0 34 0 66

[IpakTnueckass MOATOTOBKA 3aKJIOYaeTcs B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
npoQeCCUOHATBHON 1EATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Tab6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 1.1. Pa3memeHue JaHHBIX M MNporpamMm B mnamsatd OBM:
LEHTPAJIbHBI IPOLIECCOP, ONEPATHBHOE 3aIlOMUHAIOIIEE
YCTPOMCTBO, IIOCTOSHHOE 3allOMUHAIOIIEE  YCTPOUCTBO,

JTMCKOBOJI.

1.2. Pa3menienne naHHbIX U mporpamm B mnamsata OBM:
nporpamMma, KOMaH/a, sYeiika, MporpaMma B MAaIIMHHBIX
KoJIax

1.3.  IIporpammusie MoayH. OMIAOKH.

TpaHcHsSTOp, KOMIIUJISATOP, WHTEPHPETaTOp, OOBEKTHHIN
MoayTb. CHHTaKTHYECKHE OMIMOKH, JIOTHUYECKUE ONTHOKH.
1.4. ®aiinoas cucremMa XpaHEeHUs nH(popMaIuu:

(GyHKITMOHATBHAS JICKOMITO3HIIHS, MOJIeThbHAs




JeKoMmo3unys, (aioBas cucTema, KaTajor, ITOAKATalor,
MapuipyT ¢aiina.

15. OnepaunoHHas cHCTEMa: TPHMEPHl  OINEPAIIOHHBIX
CHCTEM.

2.1. OcHOBHBIE CBOICTBa aJIropuTMa: CBOICTBA AJITOPHUTMOB,
rpaduveckoe OMNHCAHUE aJTOPUTMOB, CIOBECHOE OIHMCAHUE
QJITOPUTMOB, OCHOBHBIE CHMBOJIBI CXEMBI aITOPUTMOB.

2.2. OOmme mnpuHIUNBI pa3pabOTKH anropuTMoB. I[Ipumepsl
ITOPUTMHU3AINH 33/1a4.

AJNTOPUTMHYECKHE CTPYKTYPBI: aIbTCPHATUBHBIHN, TUKINICCKHIA,
UTEPALMOHHBII UKII, UK ¢ TapaMeTpoM. CI0BECHBIH COco0,
rpaduueckuii crocob, rceBaoko 1. CTpyKTypHas cxema, OJIOK-
cxema. Buapl rpadmdeckux cCHMBOJIOB /IS TOCTPOEHUS OJIOK-
CXEMBI AJITOPUTMA.

3.1. Anroputr™, S3bIK INPOrpaMMHUPOBAHUS, IpOrpamMMa:
TPAHCIATOP, TECTUPOBAHUE, OTJIAJKA, CHHTAKCUC SI3bIKA.

3.2. KoMnuiasTopsl 1 HHTEPIPETATOPbI: OCHOBBI.

3.3. YpoBHU A3BIKOB IIPOrpaMMHUPOBAHMUSL: A3BIKU
IpOrpaMMHUPOBaHNE HHU3KOTO YPOBHS, SI3BIKH
IPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS

34. CocraB W oOnMcaHHE AITOPUTMUYECKOTO  S3bIKA:
QITOPUTMUYECKUNA  SI3BIK, ONKMCAHUE S3bIKA  (BBIPAKCHHS,
OIEPaTOPbl, CHMBOJIbI), CHHTAKTHYECKUE OTPE/ICIICHHS,

4.1.Andasurt s3pika Cu. DneMeHTapHble KOHCTPYKIUU
(;mexceMbl) s3pika CH: HIEHTU(HUKATOP, CIIY>KEOHBIE CII0BA,
KOHCTaHTBI, 3HAKH OTepaIyii, KOMMEHTapUH, Pa3ICITUTEIH.

4.2. Konuenuusi THma JAaHHBIX. Tunbel gaHHbIX. CTpyKTypa
IPOTPaMMBEI.

ba3oBble, 1eMOYMCICHHBIC, BEIIECTBEHHBIE THIIBI JIAHHBIX,
Npe/CTaBICHUE CUMBOJIBHBIX JTaHHBIX, THIT VOId.

4.3. Onepauuu U BeIpaXKeHUs. AJITOPUTM U OIIEpaTOpPhI

3HaKU omepauui, Oomepaluy NpPUCBAaUBaHUSA, apU(PMETHUYECKUE
olepalyy, OINepaluyd OTHOLIEHHS W JIOTMYECKHE OIeparuH,
YCIIOBHAS OTIEpAIIWsl, ONIEPaIsl SIBHOTO MMPE0Opa3OBaHMsl THUTIA.

5.1. ®ynkun GpopMaTHOrO BBOJIa-BbIBOIA TaHHBIX. DYHKIIUU
BBO/Ia-BBIBO/Ia CHMBOJIOB. BBOI-BBIBO/T JAHHBIX B si3bIKe C++.
OcHoBHBIE OUOINOTEYHBIE (PYHKITUH

BBoa-BBIBOJ TaHHBIX, GYHKIMS (POPMATHOTO BBOAA JAHHBIX,
cneundukaTropsl mpeoOpa3oBaHusl, CUMBOJIbI IPe0Opa30BaHUs,
CHUMBOJIBI, HE SIBIISFOIIUECS Pa3ACTUTEIIMH, QYyHKIIHS
¢dopmatHoro BBoAa AaHHbIX. [Ipumep opranuszanuu ¢GopmMaTHOro
BBO/1a-BBIBO/IA JTAHHBIX.

5.2. Tlpumepsl 3a7a4 Ha HCHOJIB30BaHHWE ONEPATOPOB MPOCTOU
MOCIE0BATENBHOCTH U OMOIMOTEUHBIX (QYHKLIMHA: peanu3arus
IPOTPaMMBlI.

6.1. YcnoBHublii onieparop. [Ipumepsl 3a1a4 Ha UCTIOIB30BAHUE
YCIIOBHOT'O OIIEPATOpa

ITocranoBka 3amaun. MaTemaTndeckass MOJIeb U OMHUCATEIbHBIN
anroputM pemenus. biok-cxema anroputma TekcT mporpammsl
— peanuzanus aropuTMa Ha a3bike Cu.

6.2. OmnepaTop MHOXECTBEHHOT0 BbIOOpa (MEpeKIItoyaTesb).
[Tpumep 3aaumn Ha UCIIOJIB30BAHKE ONEPaTOpPa MHOKECTBEHHOTO




BBIOOpA

ITocranoBka 3amaun. MaTemaTuueckas MOJIEIb U ONHUCATEIbHBIN
anroputm peiieHus. biok-cxema anroputma TekcT nmporpaMmmbl
— peayinzanus ajaropurma Ha sizpike Cu.

7.1. Oneparop nukia ¢ napamerpom (caerunkom). [Ipumep
3a/1a4d Ha UCI0JIb30BAHUE OIIEpaTOpa LIHUKIIA C IApaMETPOM
ITocTanoBka 3agaun. MaTtemMaTrnueckast MOJEIb U ONKCATENbHBIN
anroputm peueHus. biiok-cxema anropurma TekcT nporpammsl
— peasin3anus aaropuTma Ha sizpike Cu.

7.2. UtepaunonHble uKibl. [IpuMepsl 3a1a4 Ha UCIIOJIB30BAHKE
UTEPALMOHHBIX LIUKIIOB (C MPEIyCIOBUEM U C IOCTYCIIOBUEM)
ITocranoBka 3amaun. MaTteMaTtnueckast MOJEb U ONMCATEIbHBIN
anroputm peueHus. biok-cxema anropurma TekcT nporpamMmmsl
— peayinzanus ajaropurma Ha sizpike Cu.

8.1. Yka3arenu

8.2. MaccuB Kak cTaTH4ecKasi CTPYKTypa JaHHBIX U aJ{pecHas
apupMeTruKa

8.3. JInHeWHbII OUCK U COPTUPOBKA B MACCUBAX JIAHHBIX
8.4. PexoMeHnanuu npu paboTe Co CTAaTHYECKUM MacCUBOM
naHHbIX. [Ipumeps! nporpamMm

9.1. CuMBOJIBHBIE M CTPOKOBBIE JIUTEPAJIBI U TIEPEMEHHBIC
9.2. Onepauuu co CTpoKamu

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

N3 nux Ne
Ne | Tewmsl npaktuueckux | dopmel npakTuyeckux | TpynoeMKOCTb, |MpakTHUYECKOH |pazierna
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynOeMKOCTS, | MPAKTHICCKOH | pasiena
n/m (uac) MOATOTOBKH, | JUCLIHII
(gac) JIMHBI
Cemectp 2
1 | AnropuT™Mbl TUHEHHON CTPYKTYPHI U UX 4 1-3
nporpammupoBanue Ha Cu u Cut++
2 | Omeparopsl MOBTOpeHNUs Ha si3b1ke Cu 4 1-3
3 | Ykazarenu Ha si3p1ke CH 4 1-4
4 | YcnosHslii oneparop Ha Cut+ 4 4-5
5 | Oneparop BeiOopa Ha Cu++ 4 4-5




6 | CranmapTHbIEe QITOPUTMBI PAOOTHI € 5 6-8
OJIHOMEPHBIMU MaccuBaMu Ha Cu++
7 | ABymepHbIiii MaccuB Ha Cut+ 5 6-8
8 | Ctpoku B C++ 4 9
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOTHEHUE KyPCOBOM pabOThI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camocTosiTenbHON paboThHI U €€ TPYAO0EMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThl U €€ TPYAOEMKOCTh

o Bcero, | Cemectp 2,
Buna camocrosTenbHOM paboThI
Jac Jac
1 2 3
N3yuenune TeopeTnyeckoro Marepuania
20 20
nucuuraHbl (TO)
JomamHee 3ananue (J13) 10 10
[ToaroToBka K TEKyIIeMy KOHTPOJIIO 16 16
ycneBaemoctu (TKVY)
IToaroroBka K MpoOMeEXyTOUHOU
20 20
atrecrauuu (I1A)
Bcero: 66 66

ma. 7-11.

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaroImuXcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHOM padOThl 00YyYaromMXCsl yKa3aHbl B

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN

[lepedyeHb neUaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIeH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUMN

KommyectBo  sKk3eMILIApOB B
Mudp/
bubnuorpaduueckas ccpiika Oubmoreke (KpoMe 3JIeKTPOHHBIX
URL ampec
AK3EMILISIPOB)
URL: [omuupiaa, O. JI. OCHOBBI AJITOPUTMU3AINHT 1
https://new. | mporpaMMHpOBaHHUS :
znanium.co | yue6noe nmocobwue / O.J1. 'onunpina, .M. [Tomnos.
m/catalog/pr | — 4-e u3a., ucmp. u
oduct/10720 | mom. — Mocksa : ®OPYM : UH®PA-M, 2020
40 — 431 ¢. — (Cpennee
npodeccronaibHoe oOpasoBanue). - ISBN 978-5-
16-108363-5.
URL: 3a1auHUK-TIPAKTHKYM 110 OCHOBaM
https://new. | HPOrpaMMHUPOBaHHUs: y4eOHOE

Znanium.co

nocobwue / Amennna H.M., Hesckas E.C.,




m/catalog/pr | Pycanosa SI.M. - PoctoB-Ha-
oduct/55314 | Hony:UznarensctBo FODY, 2009 - 192 c.ISBN
3 978-5-9275-0704-7.
URL: Konpnaes, B. /I. CTpyKTypsI U anropuTMbl
https://new. | 00pabOTKH JaHHBIX: Y4eOHOE
Znanium.co nocobue / Koamaer B.JI. - M.:M1] PUOP, HUI],
NH®PA-M, 2020 - 296
m/catalog/pr
c.: - (Beicmiee oOpa3zoBanue: bakanaBpuar) —
0duct/10540 | \\\yy.dx.doi.org/10.12737/2833. - ISBN 978-5-
07 16-101275-8. - Teker
3JIEKTPOHHBIN.
URL: AbGpamsn, M. D. Beenenue B cTaHIapTHYIO
https://new. | OMOIHOTEKY I1abIOHOB
znanium.co | €1+ Omnncanne, mpuMeps! HCTIONIB30BaHNS,
yaeOHbIe 3a71a9H : yIeOHUK
m/catalog/pr / M. D. AbpamsH ; FOxHbBIN denepantbHbIi
0duct/10205 yYHHUBEpCUTET. — POCTOB-Ha-
15 Hony ; Taranpor : UzgatensctBo KOxHOTO
benepanbHOTO
yauBepcureta. 2017 — 178 c. - ISBN 978-5-
9275-2374-0. - Tekcr :
3JIEKTPOHHBIH.
URL: Pycanoga, . M. C++ xak BTOpO# SI3bIK B
https://new. | oOydeHuu nmpuemMaMm u
Znanium.co | TEXHOJOTHSM MPOTPaMMHUpPOBAHHS: y4eO.
m/catalog/pr nocoowue / 1. M. Pycanosa. -
Pocros-Ha-/lony: U3narensctBo IODY, 2010 -
0dUCYSS08L | 55 ¢. - ISBN 978-5-
1 9275-0749-8. - TekcT : 21€KTPOHHBIH.
URL: Kynbtun, H. b. C/C++ B 3amagax u npumepax /
https://new. | H. b. Kyabtun. —
znanium.co | Cankt-IlerepOypr : BXB-IletepOypr, 2015 —
m/catalog/pr | 285 c. - ISBN 978-5-
oduct/94036 | 9775-3322-5. - TeKCT : ICKTPOHHBIH.
3
7. IlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
nH()OpPMaAIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «HTepHeT)
[lepeuenn AIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaIIMOHHO-
TEJIEKOMMYHUKAITMOHHOW ceTu «VHTepHeT», HEeOOXOAMMBIX JJIi OCBOCHHS JUCIIMILIAHBI

npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HHPOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue
Bugeokypc EBrenmnit JInHCKUH -NeKIUU

8. Ilepeuenp MHPOPMALITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTpOrpaMMHOTO O0OECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.



https://www.lektorium.tv/speaker/2936

[TepeueHs UCTIOIB3YEMOT0 MIPOTPAMMHOTO OOeCTIeUeHus IpeicTaBieH B Tadmmuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUIIITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca 10 AUCIUILIMHE, IPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHnue coCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 | MynpTuMenuiiHas JeKIUOHHAS Ay TUTOPUS

2 | KoMImbroTepHBI Kitace

10. Onenounsle cpeacTBa AJs NPOBEIEHUS IPOMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB Ik IPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

Bug HpOMe)KYTOqHOﬁ aTTCeCTall1 Hepequb OILICHOYHLIX CPCACTB

OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIIMI O0OYJaloUIMMHCS TPUMEHSETCSl S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKama ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurtepuu olileHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiubHas mKana paKTep bopmrp HIM

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII

MaTcpHuall;

— YBCPCHHO, JIOTUYHO, ITOCJICAOBATCILHO U T'PAMOTHO €Iro U3J1aract;
«OTIIMYHO» — OIIMpasACb Ha 3HaHUA OCHOBHOU H )IOHOJ'IHPITGJ'IBHOﬁ JIMTCPATYPBhI,
(Ga4YTCHO» TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C HpaKTquCKOfI

JIeATETbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOALI M 000OIICHHS;




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— CBOOOHO BJIAZICET CUCTEMOH CIIEHUANIN3UPOBAHHBIX MTOHITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HaHUS C NPAKTHYECKON JESITEITHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIeIMAaTN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyJarouuiicss ycBOWJI TOJIBKO OCHOBHOM NPOrpaMMHBIN MaTepuail,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— MCIIBITBIBACT 3aTPyJHEHHUs] B IMPAKTHUYECKOM NPUMEHEHHUH 3HAHUH
HaIlpaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyAHsIeTcs B (OPMYJIUPOBAHUU BBIBOJIOB M 0000ILEHNUI;

— YaCTMYHO BJIJIeeT CUCTEMON CHelMaIM3UPOBAHHBIX MOHSATHH.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
PAacCMOTPEHHU TMPOOJIEM B KOHKPETHOM HalPaBICHHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpPMYJIUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3aMeHa mpeIcTaBieHbl B Taommie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon
Ne n/mt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa HHKATOPA
1 CtpykTrypa nepconaibHoii 9BM YK-1.3.1
6 Pa3menienne naHHbIX U nporpaMm B namsitu 9BM VK-1.V.2
3 [IporpaMMHbIe MOAYIIH YK-1.V.3
4 Omunbxu OIIK-2.V.1
5 QDyHKIMOHAIbHAS U MOJYJIbHAS NEKOMIIO3ULIUU OIIK-2.B.1
. OIlIK-
6 daiinoBas cuctemMa XpaHeHHUs HHPOpMaLuu 143.1
7 OnepannonHas cucrema OIIK-
14.V.1
8 OcHOBHbIE CBOMCTBA aIropUTMa OTIK-
14.B.1
9 OO61re TpUHINIBI pa3pabOTKU aIrOPUTMOB YK-1.3.1
10 [Ipumeps! anropuTMHU3alvy 3a1a4y YK-1.¥.2
11 ANTOpUTM, S3BIK IPOrPaMMHUPOBAHUS, IporpaMma YK-1.V.3
16 KoMmnwiiaTopsl 1 mHTEpIpETaTOPHI OIlK-2.V.1
13 YPOBHHU SA3BIKOB IPOIPAMMHUPOBAHUS OIIK-2.B.1




OIIK-

14 CocraB 1 ONMCaHUEe aJTOPUTMUYECKOTO SI3bIKa 143.1
15 Andasurt s3b1ka Cu. DnemeHTapHble KOHCTpYKIMHU (iekcembl) | OITK-
s3pika Cu 14.Y.1
OIIK-
16 Konnenmus tuma qaHHBIX 14B.1
17 Tune! TaHHBIX VYK-1.3.1
18 CtpyKTypa nporpaMmbl YK-1.¥.2
19 Ornepaiiuy ¥ BEIPOKCHHS YK-1.V.3
60 AJITOPUTM U OTIEPATOPBI OIIK-2.V.1
61 @yHKIMN PopMaTHOTO BBOJIA-BBIBOJIA TAHHBIX OIIK-2.B.1
OIIK-
66 @DYHKIIMK BBOJIa-BBIBOJAa CUMBOJIOB 143.1
63 BBoa-BbIBOJ 1aHHBIX B si3bike C++ OTIK-
14.Y.1
64 OcHoBHbBIE OUOIMOTEUHBIE (PYHKIIHH IOAF];{ -1
65 [Ipumep 3agaun Ha UCIOJIB30BAHUE ONIEPATOPOB MPOCTOU YK-1.3.1
110CJIEI0BATEIbHOCTH
66 [Ipumep 3a1auu Ha UCTIOJIB30BAHKUE ONIEPATOPOB VK-1.V.2
OnOIMOTEYHBIX QYHKIUI
67 YcnoBHBIN oriepaTop YK-1.V.3
68 [Ipumepsl 3a1a4 HA UCITOJIBL30BAHKE YCIOBHOI'O Olleparopa OIIK-2.V.1
68 OmnepaTop MHOKECTBEHHOTO BBIOOpa (TIEPEKITI0YaTeh) OIIK-2.B.1
30 [Tpumep 3a7aun HA UCTIONB30BAHUE ONIEPATOPA OIIK-
MHO>KECTBEHHOT'0 BbIOOpa 14.3.1
OIIK-
31 Omneparop 1uKIa ¢ mapameTpoM (CYETUUKOM) 14V 1
36 [Tpumep 3aaun HA UCTIOIB30BAHUE OMIEPATOPA LIUKJIIA C OIIK-
I1apaMeTpoM 14.B.1
33 HTepaninoHHBIC TIKITBI YK-1.3.1
34 [Tpumeps! 3a1a4 Ha UCMIOJIB30BAHKE UTEPAIMOHHBIX HUKIOB (¢ | YK-1.V.2
PEYCIOBUEM)
35 [Tpumeps! 3a1a4 Ha UCTIONIB30BAHKUE UTEPALMOHHBIX UKIIOB (¢ | YK-1.V.3
MIOCTYCJIOBUEM)
Pa3paboTtaTh anroputM cyMMHUpOBaHus n BBeAeHHBIX uucen, | OIIK-2.V.1
36 BBIYHCIICHHS KX CPETHETO apru(hMETHICCKOTO 3HAUCHUS U
BBIBOJIAa TIOJTYYEHHBIX 3HAYCHHI.
37 Pa3pabotare anroputm cymmupoBaHus nonoxurenbHbix u3 n | OINK-2.B.1
BBEJICHHBIX YKCEN U BBIBOJIA TOJYYEHHOTO 3HAUYCHHUS CYMMBI.
PazpaboTaTs anroputm BeruuciaeHus mpousBenaenus Tonpko | OIIK-
OTpHUIATENbHBIX U3 N BBEIEHHBIX YHCEN ¢ BbIueToM u3 Hero | 14.3.1
38 3HAYeHUs
MIEPBOTO BBEIEHHOTO YKCJIa U BBIBOJIA TIOTyYEHHOTO
3HAYCHUSI.
BrruncnuTh ¥ BBIBECTH Ha SKpaH 3HadeHHe (PyHKIUN OIIK-
39 6-x3+x+1, ecim x<0; 14.Y.1
y = -6-x6+3, ecmm 0<x<10;
0, ectm x>10.
40 BBectu koopauHaTBl TOYKH X, Y, TPUCBOUTH z=1, eciiu Touka | OIIK-
MIPUHAJICKUT OKPYKHOCTH C BBEJICHHBIM paanycoM R u 14.B.1




LOECHTPOM B TOYKE C BBECACHHBIMU KOOpJAWHATaAMHU a, b, n
IIPHUCBOUTH z=0—-B IIPOTUBHOM CJIy4ac,; BBIBCCTH 3HAYCHHUC Z.

BriBecTr Ha 3KkpaH cooOIIeHNHE, B KAKOH YETBEPTH YK-1.3.1
41 KOOPJAMHATHOM INIOCKOCTH HAXOJMUTCS TOUYKA C KOOPAUHATAMU
X, y, eciu X y#0.
16 BriBecTr MUHMMaIbHOE U MaKCUMaIbHOE 3HaUeHue u3 Tpex | YK-1.V.2
BBEJIEHHBIX ynceln x1, x6, x3.
Ornpenenutp, SBISIETCS JIM BBEACHHOE YMCIIO0 n coBepiieHHbM, | YK-1.V.3
43 T.€. paBHBIM CyMME BCEX CBOMX JEJIUTENCH, HE
MIPEBOCXOJISAIIUX CAMO YUCIIO; BBIBECTH COOTBETCTBYIOIEE
COOOIIIEHHE.
BbruncnuTh 1 BBIBECTH AJIs1 BBEAEHHOT0 HaTypanbHoro yuciaa | OIIK-2.V.1
44 n cymmy S=1+66+33+...+nn, HEe UCTIONIB3YsI CTAHIAPTHYIO
(YHKITUIO BO3BEJICHUS B CTCIICHb.
45 CymMma nudp TpeX3HavyHOTO YKCIIa KpaTHA 7, cCaMO YUCIIO OIIK-2.B.1
TaKXke nenuTca Ha 7. HaliTu 1 BBIBECTH BCE TAKME YUCIIA.
16 OnpenenuTh U BEIBECTH BCE YHCIIA, KPATHBIC BBEICHHBIM OIIK-
ypciaM a u b, MeHbIme a-b. 14.3.1
B maccuBe A=(al, ab, ..., an) Bce nonoxxutenbHbIe 3NeMeHTh, | OIK-
47 CTOAIIUE TIepe]] MUHUMAJIbHBIM MOJIOKUTEIbHBIM d5ieMeHToM, | 14.VY.1
repeciaTh B «XBOCT» MACCHBA.
Jlan 1ByMepHBIl MacCcUB LIEIBIX Yncen U3 4 cToa01oB u 3 OIIK-
48 ctpok. HaifTu MakcuManbHBIN 3JIEMEHT B MaccHBe U 3aMeHuTh | 14.B.1
€ro HyJeM.
49 Jana cTtpoka. Y 1ajquTh C0Ba CO BTOPOTO 10 YETBEPTOE. YK-1.3.1
Hanucats nporpammy, kotopas Obl 1o BBeZieHHOMY Mecsiy | YK-1.V.2
50 BBIJIACT BCE MPUXOISIIUECS
Ha 3TOT MECSIII MPa3HIUYHbIEC THU.
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Ne n/nn Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera Koz
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO NPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/nn .
KypcOBO#l pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIii IepedeHb BOITPOCOB JIsI TECTOB

Ne /i1

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJAKATOpa

Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.




Tabmuna 19 — I[lepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKazaHus JUIsi 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykasaHus s OOYyYalOIUXCS [0 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO II03HaHMS, HOBEWIIMX
JOCTHKEHUIN HayyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW OO0JIacTH 3HaHUs, €€ MpoOJeMbl, JaeT IeNbHOE MPEACTaBICHHUE O JWUCIUILIUHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K Ka)KJOM KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHEe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TPeAMETYy W
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHHE HEOOXOIMMOT0 HHTEpEeca, HEOOXOAUMOTO IS CAMOCTOSTEIIEHOU PadOTHI;

— IIOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKHM U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKailine rofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MIOJIOKEHUSA, MPHUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  CllaliloB U
MCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMATHK 10 JUCIUIUIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuana:

— Crpykrypa nepconansHoii 9BM;

— OCHOBBI AITOPUTMU3ALUY;

—  SI3BIKM IPOrpaMMUPOBAHMS U OCHOBHBIE IIOHATHUS AITOPUTMHYECKOTO SA3bIKA;
— Bgegenue B sa3bIk nporpamMmupoBanus Cu;

— OmnepaTopsl MPOCTON MOCIEAO0BATEILHOCTH IEVCTBUI;

— YcnoBHBIE KOHCTPYKIIMH: ONIEpaTOPHI BETBIICHNUS;

— YcnoBHBIE KOHCTPYKIIMH: ONIEPATOPHI [IUKIIOB.

JlexumoHHBIN MaTepuan uMeeTcs B BUae (haisios.

11.2. Meroauueckue yKazaHusl Il OOYYarOIUXCsS MO BBITIOJHEHUIO JIA00PAaTOPHBIX
pador.




B xozme BeImoMHEHHMS 1a0OpaTOpHBIX paboT oOOy4aromMiCs [OJDKEH YIIyOuTh U
3aKpEeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIely0IUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIECIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUIUINHBI;

— 3aKpeIUIeHHE, Pa3BUTHE U JETATW3alUsl TEOPETHMUYECKHX 3HAHHM, MOJTY4YEHHBIX Ha
JCKITHSIX;

— IOoJIyuyeHHe HOBOM MH(OpMAIMK 110 U3y4aeMON AUCLHUIUINHE;

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanue u TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT
CryaeHtam BbIIAETCS WHAMBUAYAJbHOE 3aJaHME JMJIS COCTABJICHHUS TPOTPaAMMBI.
PaboTocnocoOHOCTh MporpaMMbl IPOBEPSIETCSI MPEMOaBATEIIEM.

CrpykTypa B hopMa OTUETA O JJabopaTOPHOM padboTe

Oryer mo Kaxzol JsaboparopHOl paboTe [ODKEH CcoAep)KaTh 1eidb pPadoThI,
bopMyIUPOBKY 3alaHusi, TEKCT MpPOrpaMMbl C KOMMEHTApUSMU M KOHTPOJBHBIA WM
KOHTPOJIBHBIE TIPUMEPHI, MIOATBEPIKIAFOIINE TPABIIIBHOCTH pa0OTHI IPOTPAMMEI.

TpeboBanus K 0OpMIICHHIO OTYETA O JaOOpaTOpHOM padboTe

OTder MODKEH CcOAepX aTh TUTYJIBHBIA JIHCT, a €ro COJICp)KAaHUE JOJDKHO OBITh
opopmieno cormacio 'OCT 7.32 — 2017. HopmaTuBHas NOKyMEHTalus, HeoOXoaumas IJis
odopmIIeHHS, TIpUBEIeHA Ha 3eKTpoHHOM pecypce ['Y AL https://guap.ru/standart/doc

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarOUIUiCsl BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IpErojaBaTelis, HO 6e3 ero HemocpeiaCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMEeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHWU U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUU, OOECIeYMBAEeT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKM IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HANpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paloTy
00yYaroImuxcst ABJISIOTC:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBITIOJHEHHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. Metoauueckre yKazaHus JUIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISIEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCIUTUIAHBI.



11.5. Metoauyeckue ykazaHus JJisi OOYYarONIUXCs MO MPOXO0KICHHUIO MPOMEXYTOYHOM
aTTeCTaIUU.

[Ipomexyrounas  artectauus  OOydalOIIUXCs  MpeAycCMaTpUBaeT  OICHHBaHHE
MIPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4eHHS MO AucHuIuinHe. OHa BKIIIOYAET B
cedst:

— 9JK3aMeH — (opma OILIEHKH 3HAaHWH, TONYyYEHHBIX OOYYAOIIUMCS B IIPOIECCe
M3YYEHHUS BCEH MUCHUIUIMHBI WIM €€ YacTH, HAaBBIKOB CAMOCTOSTEIbHOM pabOThl, CIOCOOHOCTH
NPUMEHATh MX JJIs pEHICHUs MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
Nepuoj, SK3aMEHAIIMOHHOW CECCHMM U 3aBEpIIAeTCs AaTTECTAIlMOHHOM OIICHKOM «OTIMYHOY,
«XOPOLIOY, KYJOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHOY.

Cucrema OIEHOK MpPH MPOBEICHUU IMPOMEKYTOUHOM aTTeCTalMl OCYILIECTBISETCS B
COOTBETCTBUU ¢ TpeboBanusmMu [lonoxennit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUHON arrectanuu cryaeHToB ['YAII, oOywaromuxcs 1Mo mporpamMmaM BBICIIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




