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1. leau u 3aaa4y JTUCHUILIMHBI:
Hean TuCHUNINHBI:
- HW3yYECHUE COBPEMEHHBIX TECHJICHIIMN B IPOTPAMMUPOBAHNH;
- 3HAKOMCTBO C COBPEMEHHBIMHU SI3bIKAMM U TEXHOJIOTUSIMU
IPOTPAMMHUPOBAHMS;

- TOATOTOBKAa CTYJEHTOB K  JICSITEIbHOCTH B COOTBETCTBHM  C
KBATM(UKAITMOHHON XapaKTepUCTUKON OakajaBpa IO HaIpaBJIEHHIO, B TOM YHCIIC
dbopmMupoBaHUEe YMEHHH 10 pa3padoTke MHPOPMAITMOHHBIX CHCTEM.

3agauu AMCHUILIMHBI:

- W3y4YE€HHUE OCHOB MPOTrPaMMHUPOBAHUSI;

- HW3YYCHHUE COBPEMEHHBIX A3bIKOB U TEXHOJIOTUM TPOTPAMMUPOBAHUS,

- HW3y4YEHHE CpeJl MPOTPAMMHUPOBAHUS;

- 3HaKOMCTBO ¢ O0OBEKTHO-OPUEHTUPOBAHHBIMH si3bikaMu: C, C++, C#, Python.

2. Mecto nucuunjuHbl B cTpykrype OOII 6akanaBpuara.

Hucnuruiiaa «BBefeHue B NPOrpaMMHUPOBAHHME» OTHOCHUTCS K  4YacTH
dbopMUpyeMBbIX ~ y4acTHMKaMu  oOpa3oBaTelbHbIX  OTHomeHud  broka 1
«ucuurmasl - (MOAYM)» y4eOHOTO IUTaHAa MporpamMmbl OakajiaBpuara IO
nanpasneHnio 09.03.02 «MudopmalinoHHbIE CUCTEMBI U TEXHOJIOTHU).

N3yyenne nanHOM AUCIUIUIMHBI 0a3UpyeTCsl HA CICAYIOMUX TUCITUILIMHAX,
IPOXOXKICHUH MPAKTHK:

-  Hndopmaruka,
- Maremaruka.
OCHOBHBIC TIOJNIOKEHHUS AWCIMIUIMHBI JIOJDKHBI  OBITh  HMICTIOJB30BAaHBI B
JabHEUIIEM TIPU U3YUYEHUU CIICTYIOMUX TUCIUTIINH:
- OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE
- VHTeNnneKTyaNbHbIEe CUCTEMBI U TEXHOJIOTHH;
- TexHomorust KpoccmiaT@OpPMEHHOTO TPOrpaMMUPOBAHUS,;
- TIporpamMmmupoBaHue Jj1s1 MOOMIIBHBIX YCTPOUCTB;
- BBenenue B TexHONMOTMH 00PAOOTKH IU(PPOBOTO KOHTEHTA,
- OCHOBBI COBPEMEHHBIX AJITOPUTMOB;
- Maremaruueckue MeToIb 00padOTKH N300paKEHHI
- O3HakoMuTeNbHAs IPAKTUKA;
- IIpoexTHO-TexXHOJIOTHYECKAsl MPAKTHKA,
- HayuHno-uccnenoBarenbsckas padbora;
- IlpennumiomMHast IpaKTUKA;
- T'ocynapctBeHHas utoroBasi arrecranus (BoinoaHeHue u 3amura BKP).



3. [lepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHs N0 TUCUHUILINHE

(MoayJ110), COOTHECEHHbIE € IJIAHNPYEMbIMHU Pe3yJIbTATAMHU 0CBOCHUS

o0pa3oBaTe/IbHOI IPOrpaMMBbl.

OCBOCHHUS 00y4aroIuXCcs
JIOCTUTHYTHI

(Monyns) y
OBITH

B pesynbrate
bopMUpYIOTCSL  CIIEAYIOIIUe
CIeIyIOUIMe Pe3ysibTaThl 00y4eHHsI Kak dTan (HOPMHUPOBAHUS COOTBETCTBYIOIIMX

TUCIUTUIAHEI
KOMIIETEHIIMA W JIOJIKHBI

KOMIICTEHIINI:
B pe3yabTare ocBoeHus
oOpa3oBaTeIbHOM
Kon porpaMMBbi IlepeyeHb MJIaHNPyeMBbIX pe3yJIbTATOB

KOMIIeTeHIINH .. 00yuyeHHs 10 IUCUMILINHE

00y4YaOIIUIiCcS 10/I2KeH
001a1aTh

I1K-2 CnocoO¢eH BBIMOIHATH 3HATh:
paboThI M YIIPABISATH . TEHJCHITUN Pa3BUTHUS
paboTaMu 110 CO3aHUI0 | IPOrPaMMUPOBAHUS;
(MomuduKaumn) u yYMeETh:
COIIPOBOXACHUTIO HC, . pemarh NOCTaBJIEHHBIE 3a1a4H
aBTOMAaTH3HUPYIOIHUX CpeJIcTBaMH ITPOTPAMMHUPOBAHUSI;
3a1a4yu BJAAETh:
Opranu3aloOHHOTO . HaBBIKAMH HAIIMCAHUS [IPOrpamMm
yIpaBJIeHUs U OU3HEC-
MPOLIECCHI

4. CTpyKTypa U coJepKaHue AUCIHIIHHBL.
JlucrIuinHa n3ydaeTcs Ha IIepBOM Kypce B IIEPBOM CEMECTPE.
OO6mmas Tpy10€MKOCTh JUCIUTIIMHBI COCTABIISACT 2 3a4eTHBIX SAUHUIL, T.C. /2
akazgeMruecKkux yacoB (3 HuX 18 gacoB — camocTosaTenpHas paboTa CTyIEHTOB).
[TepBeiii cemecTp: nexknun — 18 gacos, mabopaTopHbie paboOThI — 36 YacoB,
dbopma KOHTPOJIS — 3a4eT.
CrtpykTypa U coiepkaHue AUCIUILIMHBI «BBeaeHHe B IPOrpaMMHUPOBAHUECH

[0 CpPOKaM U BuAaM paboThl oTpakeHsl B [Ipunoxennn 1.

Conep:xanue pa3iesioB IMCHUIINHBI.

Pa3znen 1. TenaeHun B COBpeMEeHHOM NPOrPAMMHUPOBAHUM

BBenenne B mpouecc HanmucaHuWs — IIPOrpaMM, MCTOPHS  Pa3BUTHUSA

ImporpaMMHpOBaHyA, HOBbIC TCHACHIHNHU IIPOrpaMMHUpPOBAHN, 0630p COBPEMCHHBIX



HHCTPYMCHTOB [JId HaIIMCaHWA IIPOIrpaMM. JKu3HeHHBIM UK IIPpOTpaMMEI.

Kpurepun kadecTBa nporpaMmMHOTo obecreueHus

Pa3znen 2. OcHOBBI IPOrpaMMHUPOBAHUS
CrangapTHble TUIBI JaHHBIX. BBOA-BbIBOA AaHHBIX. LlenouncieHHble THUITBI
JTaHHBIX, CTAHJAPTHHIE MAaTEMATHYECKHWE ONepalud. YHApHbIE W OWHApHBIC

Oorcpamnuu. OnepauHH HHKPCMCHTA U JICKPCMCHTA.

Pa3nen 3. AiroputMHpoBaHue M POrPAMMHUPOBaHUE
[lonsitue anroputMma. IlocienoBaTeNbHOCTh, BETBICHHE M LUKI. Buabl
OPEICTAaBICHUS  AJTOPpUTMOB. TecTMpoBaHME W OTIaAKa [POrPaMMHOIO

o0ecrieueHus.

Pa3znen 4. CtanaaptHbie 0UOJINOTEKH
OcHoBHble OMOMMOTEKU AJig paOOTHI C JaHHBIMH. bubmuoTexku oOpabOTKU
pasznuuHOoro IMdpoBoro koHTeHTa. GUI. BrOMMOTEKH KOMIBIOTEPHOTO 3pEHUS.

Perynsipubie BbIpaskeHUS.

5. O0pa3oBaTesibHbIE TEXHOJIOT M.

Meroauka npenogaBaHus TUCHUILUIMHBI « BBeieHUE B TPOrpaMMHUPOBAHUE» U
peanu3anysi KOMIETEHTHOCTHOTO MOJAX0/1a B M3JI0KEHNUU U BOCIIPUATHH MaTepuasa
MpeayCcMaTpUBAET UCTIOIB30BaHUE CIEAYIONIUX aKTUBHBIX U UHTEPAKTUBHBIX (hOpPM
MPOBEJICHUS TPYNIOBBIX, UHAUBUAYAJIbHBIX, ayIUTOPHBIX 3aHSATUNA B COUETAHUU C
BHEAYIUTOPHOU paboOTOil C 1eNbi0 (POPMHUPOBAHUS U PA3BUTHS MPO(HECCHOHATBHBIX
HABBIKOB 00YyYarOIINXCSI:

- MOATOTOBKA K BBITIOJIHEHUIO JTAOOPATOPHBIX PabOT B JIaOOpaTOPUSX BY3a.

VY nenbHBIN BeC 3aHATUH, TPOBOAMMBIX B HHTEPAKTUBHBIX (hOpMaXx, OTpe/IeicH

TJIaBHOM 11€TTbI0 00pa30BaTEIbHOW ~ MPOTPaMMbl, OCOOCHHOCTHIO KOHTHHICHTA
oOy4Jaromuxcs U CoAepKaHreM JUCIUIUINHBI « BBeileHne B MporpaMMUpPOBaHUE» U
B IeJoM 1o jaucuuruinHe coctaBiasieT 20% ayauTOpHBIX 3aHATHH. 3aHATHS

JEKUUOHHOrO ThMa cocTaBisitoT 50% oT o0beMa ayTUTOPHBIX 3aHATHM.



6. OueHoYHbIE CcpeAcTBA JJsi TEKYHIEr0o KOHTPOJISI YCIEeBaAeMOCTH,
NMPOMEKYTOUHOMH aATTECTAIMM MO0 MTOraM OCBOEHHUS] TMCUMILVIMHBI M y4eOHO-
MeToAu4YecKoe odecneyeHne CaMOCTOSATeIbHOI padoThI CTY/IEHTOB.

B mpomecce o0ydeHHS HCHOMB3YIOTCA CICAYIONIME OIEHOYHBIE (HOPMBI

CaMOCTOSTEILHOM PabOThI CTYACHTOB, OICHOYHBIC CPEICTBA TEKYIIETO KOHTPOJIS
yCHEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIMIA:

B nepBoMm cemectpe

- BBITIOJIHEHUE U 3aIlMTa JJa0OPaTOPHBIX padoT.

OueHouHbIE CpEACTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT
KOHTPOJBHBIE BOIPOCHI, IS KOHTPOJISI OCBOSHHUS OOYYAIOIIMMHKCS pa3/IeioB
JUCIUTUIMHBI, TEMBI JOKJIAJIOB.

OO0pa3ipl 1abopaTOPHBIX PAOOT, KOHTPOJIBHBIX BOMPOCOB U 3aJaHUN IS

MMPOBCACHHUA TCKYIICI'O KOHTPOJIA ITPUBCACHBI B IIPUIIOKCHUU 2.

6.1. ®oHT OLIEHOYHBIX CPEACTB /s MPOBEAeHUsI IPOMEKYTOUHOM
arTecTaAlMH 00YYAIOUIUXCH MO0 JUCHUILINHE (MOYJIIO0).
6.1.1. IlepedyeHr KOMIIETCHIIMH C yKa3aHHUEM 3TaroB UX (OPMUPOBAHUS B
IpoIIecce OCBOCHMS 00pa30BaTeIbHON MTPOrpaMMBl.
B pe3ynbrare ocBOCHMS AUCIUILUIMHBI (MOIYIIS) (POPMHUPYIOTCS CIICIYIOIIHE

KOMIICTCHIIMH.

IK-2 Crioco0OeH BBITIOJIHATH paOO0THI M YIIPABIISATH pa0OTaMH 110 CO3aHHUIO
(Monuduxarum) u conpoBoxaeHuo C, aBTOMaTH3UPYIONTNX 3a/1a91
OpraHM3alMOHHOTO YIIPaBJICHUS U OU3HEC-TIPOIIECCHI

B npouiecce ocBoeHust 00pazoBaTeNbHON NMPOTrpaMMbl JaHHbIE KOMIIETEHIIUH,
B TOM YHCIE€ HUX OTAEJbHbIE KOMIIOHEHTBHI, (POPMHUPYIOTCS MO3TAmHO B XOJE
OCBOCHHUSI OOYYAIOMIMMMCS TUCHUIUIMH (MOJyJiel), MPakTUK B COOTBETCTBUHU C

y4€OHBIM IIJIAHOM U KaJIeHJapHBIM rpaduKoM yueOHOTO IMpoIiecca.

6.1.2. Onucanue noka3arejeid U KpuTepreB OLIEHUBAHUS KOMIIETEHIIUIA,
(popMupyemMbIX 10 UTOraM OCBOEHHS IMCUUILIHUHBI (MOIYJISA), ONMCAHUE HIKAJI
OLICHVBAHMUSI.



ITokazarenem OLICHUBAaHU KOMHGTCHHI/II;'I Ha PpPas3jiM4HbIX JTalldx ¢nX

(I)OpMI/IpOBaHI/IH ABJEICTCA JOCTHXKCHHUC O6y‘IaIOIHI/IMI/ICSI IIAHUPYCMBIX PC3YJIbTATOB

00y4eHUs 10 AUCIUTLINHE (MOIYIIIO).

IMK-2 — crioco6eH BHIMOJHATH Pad0THI H YIPABJIATH padoTaMM 10 co31aHuI0 (MoauduKkanumn) u
conpoBo:kaeHuio UC, aBToOMaTH3UPYIOIMX 32241 OPTaHU3ALOHHOI0 YIIPABJIeHHs H OH3HeCc-TPoLecchl
Kpurepun oueHnBanus
Iloka3arenn
2 3 4 5
3uHaTh. TeHmeHmmM |OOydaromuics O06ydatontmiics O0ydatontmiics OOy4arommiics
[Pa3BUTHS TleMOHCTpHpYeT ITleMOHCTpHpYyeT IMeMOHCTpHUpYeT IMeMOHCTpUpYeT
MPOTPAMMUPOBARKA |11 110 oTCyTCTBHE HEMOJTHBIE 3HAHIS O [MaCTUYHOE _ [pTIMYHbBIC 3HAHNUA
BHAHUM O TEHACHIMAX (TCHICHLUAX Pa3BUTUSA OTCYTCTBHE SHAHMI O 10 TCHACHIMAX
TEH/ICHIMX Pa3BUTHUS [Pa3BUTHS
PasBUTHA [pOTPaMMHpOBAHHA MPOrPaMMUPOBAHHS  [IPOTPAMMHUPOBAHU
MPOTPaMMHUPOBAHUS lsz
'YMeTh: pemiath OOy4atomuiics: He OOydatontmiicss B O6ydarommuiics OOyJarommiics
MOCTAaBJICHHBIC 3a/1a49H |ymeeT pelaTh [YAOBIECTBOPUTENIBHOM  [XOPOLIO yMEET OTIINYHO YMEET
CpencTBamn [0CTaBJICHHBIE 33]1a91 [CTETIEHU yMEET pelaTh  [pellaTh pemiars
(POTPAMMHIPOBANHA; cpeacTBaMu MOCTABJICHHBIE 3a71a4  [TIOCTaBJICHHBIE 33/1a4H [TOCTaBJICHHBIC
[POTPaMMHUPOBAHUSL  [CpEICTBAMHU CpeacTBaMu Bamady cpeacTBaMu
MPOTPaMMHUPOBAHHS [IPOrPaMMHUPOBAHKS  [IPOTPAMMHUPOBAHH
st
Baagers: HaBbikamu [OOyJarolIniics He O6yuatommuiics cnabo  [OOydaromuiics O0yJaronuiics
HAIMMCaHWs MPOrpaMM  BajieeT HaBbIKAMU BJIaJieeT HaBBbIKAMU [XOpOILIO BasieeT OTJIMYHO BJIaJICCT
HAUCaHWA IPOTPaMM  [HAIIMCAHUSA IPOTPaMM  [HABBIKAMH HATICAHUS [HaBBIKAMH
MporpamMmm HaITMCAHUS
MporpaMM

[IIxanel OLIEHWBAaHUA PE3YJIBTATOB IPOMEXKYTOYHOM aTTECTAUMU H HX

OITMCaHUC:

(DOpMd npomeafcymouuoﬁ ammecmauuu. 3auem.

[TpomexyTouHas arrectaiusi oOy4aromuxcs B GopMe 3aueta IpoOBOJAUTCS 110
pe3ynbTaTaM BBIMIOJHEHUS BCEX BHJAOB Y4YEOHOW pabOThI, MPETyCMOTPEHHBIX
y4€OHBIM IUIAHOM IO JIAHHOW IUCIUIUIMHE (MOIYIIO), TIPH OTOM YUYUTHIBAOTCS
pe3yabTaThl TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTH B TeueHue cemectpa. OleHka
CTEMEHU JIOCTHXKEHUS OOYyYarOUMMHUCS TUIAaHUPYEMBIX PE3YJIbTaTOB OOyUYEHHUs IO
JTUCHUIIIMHE (MOJYJII0) TPOBOAMUTCS TIPENojaBaTeieM, BEIYIIUM 3aHATUS TI0
JTUCHUTIIMHE (MOIYJIH0) METOJ0OM SKCIEPTHOM OlleHKH. [1o uToraMm mpomexyToqHOM
aTTecTallud MO JUCUUIUIMHE (MOZYJII0) BBICTABISIETCSI OLIEHKA «3a4TEHO»

HUIIN «HC 3a4TCHO».



Ixasa onenuBaHus Onucanune

BeimonmHeHsl Bce BUABI y4eOHOW pabOThI, MPENYCMOTPEHHBIC
yueOHbIM T1aHOM. CTYIEHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHUN, HaBBIKOB IMPHUBEIEHHbIM B Tabiuuax IMoKa3areseil,
ONepUpyeT MPUOOPETEHHBIMH 3HAHUSAMH, YMEHHSIMH, HaBBIKAMH,
MIPUMEHSET WX B CUTyalUsIX MOBBIIIEHHOW CIOXHOCTH. lIpu 3TOM
MOTYT OBITh JONYIICHBl HE3HAYUTEIbHBIE OIIMOKHM, HETOYHOCTH,
3aTPy/HEHUS] NPU AHATUTUYECKUX OIepalusix, MepeHoce 3HaHUW U
YMEHUI Ha HOBbIE, HECTAHIAPTHBIC CUTYALIUH.

Bbimonnensl Bce Buabl y4yeOHOW paloOThl, MpPESyCMOTPEHHbBIE
3aureno yueOHbIM I1aHOM. CTYIEHT JEMOHCTPUPYET HENOJIHOE, IPaBUIIbLHOE
COOTBETCTBHME 3HAHWW, YMEHHI, HABBIKOB IIPUBEIEHHBIM B TaOIMIaxX
nmokaszarened, JauOO ecaum Tpuh STOM ObUTM  AONyHIeHBl 2-3

HECYIIIECTBEHHBIE OIUOKH.

BreimonHeHbl Bce  BUJIBI y‘Ie6H0ﬁ pa6OTLI, MpeaAyCMOTPCHHBIC
y‘le6HBIM IIJ1aHOM. CTy,Z[eHT ACMOHCTPUPYET COOTBETCTBUC 3HaHHI>i,
B KOTOPOM OCBCIICHA OCHOBHAA, HauOoJIee BayKHAs YacCTh marepualia,
HO IIpyu 3OTOM [JONIIyHICHAa OJHA 3HAYUTCIIbHAA omuOKa WIH
HECTOYHOCTB.

He BbimonHeH oauH wiM  Oojee BUAOB y4eOHOW  paboOTHI,
MPEIYCMOTPEHHBIX YUeOHbIM IUIaHOM. CTyIeHT JIeMOHCTpPUpYET
HEMNOJHOE COOTBETCTBUE 3HAHUN, YMEHHUH, HABBIKOB NPHBE/ICHHBIM B
TaOIMIaX TMOKa3arened, JOMYCKAlTCs 3HAuUTEIbHbIE OLIMOKH,
He 3aureno . .
MPOSIBIISICTCSL OTCYTCTBHE 3HAHWW, YMEHHWH, HAaBBIKOB 110 pSay
MoKasaresel, CTYJCHT HCIIBITHIBACT 3HAYUTEIIBHBIC 3aTPYIHEHHUS TIPU
OTIEpPUPOBAHMH 3HAHUSAMHU M YMEHHUSMH IIPH UX MEPEHOCE Ha HOBHIC

CUTYyalWH.

@DOHBI OIEHOYHBIX CPEACTB MPEJCTaBICHBI B MPUIIOKEHUU 2 K pabodeit

porpaMme.
7. YueOHO-MeTOoanuYecKoe U HHGOpMAIIMOHHOE o0ecTieueHne
TUCHUTITHHBI.

OcHoBHas1 iuTEparypa:

1. Jladope. A3bik nporpammupoBanus C++. [Tutep. 2012

2. Bomkoa T. M. BBenenue B mporpamMMupoBaHue: ydeOHOE TocoOue -
Hupext-Menua, 2018. — 139 c. Pexxum JOCTYTIA:
http://biblioclub.ru/index.php?page=book _red&id=493677&sr=1


http://biblioclub.ru/index.php?page=book_red&amp;id=493677&amp;sr=1

3. Cyxommun B. A. , baxenoa U. KO. Beaenue B mporpamMMupoBaHUeE:
yueOHoe mnocobue - Hurepuer-YHauepcurer Hudopmammonnsix TexHosorui,
2007. — 327 C. Pexum JOCTYyTIA:
http://biblioclub.ru/index.php?page=book_red&id=232982&sr=1

4, KanenteeB A. A., I'apaiic /1. B. , T'opsunoB A. E. HoBble TexHOMOTHM B
MporpaMMHUpOBaHnu: ydeOHoe mocoome - Omb Konrtent, 2014. 176 c¢. Pexum

nocryma: http://biblioclub.ru/index.php?page=book_red&id=480503&sr=1

8. MaTepI/IaJILHO-TeXHI/I‘IeCKOC o0ecrneueHue JUCHUIIINHDBI.

Jlekuuu B aya. 2306.

JlabGopaTopHbIe 3aHSTHS B ay/[l. CIIMCKA:

2502 , 2557, 2610, 2662, 2667

IIporpamMHoe obecnieuenune

Microsoft Windows 7 (mo mporpamme OecruiaTHoro goctyma Microsoft
Imagine)

Microsoft Visual Studio (mo mporpamme OecriatHoro mocryma Microsoft

Imagine)

Q. MeToauyeckue peKOMEHAALMH AJIs1 CAMOCTOSATEIbHOM PadoThI
CTYJACHTOB
CamocrosiTesibHasA padora o nucuumimHe  «BBenenue B

IPOrPaMMUPOBAHUEY OCYIIECTBISETCS:

- B (hopMe CaMOCTOSTEIHHONH MPOPadOTKH TEOPETHUECKOTO MarepHhala
00y4JarOIIMMHUCS;

- 3alllTHl  TIpENoJiaBaTeto  JiabopaTopHoil  paboTel  (3HAHHE

TCOPCTHUYICCKOI'O MaTcpuajia MU BBIIOJHCHHUC ITPAKTUICCKOI'O 321IlaHI/I$I).

10.MeToauveckue peKOMeHIANNH ISl TIPeNnoaaBaTeis
N3yyenune quctmruimHbl « BBeeHne B MporpaMMUPOBaHHUE» O0YJarOIITUMHUCS

HarnpasieHusi noaroroBku 6axamaBpoB 09.03.02 «MudopmaimonHbie CUCTEMBI U

TEXHOJIOTUWY MPEAYCMOTPEHO pabounM y4eOHBIM TUTaHOM B 1 cemecTpe o0yueHusl.


http://biblioclub.ru/index.php?page=book_red&amp;id=232982&amp;sr=1
http://biblioclub.ru/index.php?page=book_red&amp;id=480503&amp;sr=1

JlekniMoHHBbIE 3aHATHA T[IPOBOJSATCS B COOTBETCTBUU C COJEp’KaHUEM
HacTosIel paboyelt mporpaMMal.

[Tocemienre JEKIMOHHBIX 3aHATUHN SBISETCS 00A3aTEIIbHBIM.

Jlonyckaercs KOHCHEKTUPOBAHHME JIEKIIMOHHOTO MaTepuajja MUCbMEHHBIM
WM KOMITBIOTEPHBIM CIIOCOOOM.

PerynsipHas mpopaboTka Matepuana JEKIUI 10 KaKI0MY pa3elly B paMKax
MMOJATOTOBKM K TIPOMEKYTOYHBIM M HWTOTOBBIM (opmMaMm arTecTalu, a TaKKe
BBITIOJTHEHUE W TMOATOTOBKA K 3allUTe JIaDOpaTOPHBIX pabOT MO JUCIUILUIMHE
SIBJISIETCSL OJITHUM M3 BOXKHEUIIIMX BHUJIOB CAMOCTOATENIBHONW pabOoThl 00yYaromerocs

B TCUCHHUC CCMCCTpPA.



[Tporpamma cocraBieHa B cOOTBETCTBUU ¢ DenepanbHbIM rOCYAapCTBEHHBIM
0o0pa3oBaTeIbHBIM  CTaHAAPTOM  BBICHIET0 O0pa3oBaHMsA [0  HalpaBJICHUIO
nonrotoBku  OakamaBpoB  09.03.02 «HuHpopMauMOHHBIE CHCTEMbI H
TEXHOJIOTHM».

IIporpammy cocraBuI:

K.T.H., JIOIICHT /II.A. ApcenTnes/

IIporpamma yTBep:kaeHa Ha 3aceganum kKadeapbl «UndopmaTtuka u
HH(OpMALMOHHBbIE TeXHOJ0Tum» «29%» aBrycta 2021 r., mpotokon Ne 1A.

3asenyromuii kadenpoin UulT,
K.T.H. /E. B. Bynaraukos/



[Tpunosxenue 1.
CTpykTypa u coJep:kaHue JUCHUILINHBI «BBeeHNe B MPOrpaMMHPOBAHNE» M0 HANIPABJIEHUIO MOATO0TOBKH
09.03.02 «ndpopmanuoHHbIe CUCTEMbI U TEXHOJIOTHI»

(0axanaBp)
o - 5 Buabl yueOHoii padoThl, ) DopmbI
3 = £ BKJIIOYasi CAMOCTOSITEIbHYI0 Bujabl camocTosATe/IbHOI padoThI aTTeCTAIl
Paszpnen S % 2 padoTy CTyACHTOB, CTY/JACHTOB "
an 3 =1 U TPYA0€MKOCTh B Yacax
J | I/C | Jlag | CPC | KCP | K.P. | K.IL. | PI'P | Pedepar | K/p |9 | 3
Ilecroii cemecTp

1.1 [TennmeHuuu B IporpaMMUpPOBAHUA 1 1 1
1.2 [labopatopnas padora Nel 1 1 2 1
1.3 |Cuctema koHTposs Bepcuii Git 1 2 1
1.4 [labopatopnas pabora Ne2 1 2 2 1
1.5 |Cucrema koHTpOJs Bepeuit Git 1 3 1
1.6 [labopartopHas pabota No3 1 3 2 1

(OCHOBHBIE 3Talbl pa3padOTKU
1.7 . 1 4 1

MH(POPMAITMOHHON CHCTEMBI
1.8 [labopartopHas paborta No4 1 4 2 1
1.9 DKw3HEHHBIH IMKI IPOrpaMMBbI 1 &) 1
1.10 [JTlaGopatopHnas pabota Ne5 1 5 2 1
111 [TpuHIUTTIBI OTIIA/IKH H TECTHPOBAHN 1 5 1

PUIIOKCHUH
1.12 laGopatopHas padota Ne6 1 6 2 1
1.13 |[IpuHUMDOBI pa3pabOTKU AJITOPUTMOB 1 7 1
1.14 [labopaTopHas pabota Ne7 1 7 2 1

OcoOeHHOCTH pa3paboTKH
1.15 |mpunoxennii gt OC Windows. 1 8 1

KOHCOJIbHBIE TPUIT0KEHHS
116 JlaGopaTtopHas padota Ne§ 1 8 5 1




OcoOeHHOCTH Pa3pabOTKH

1.17 |npunoxennii gt OC Windows. 1 9 1

HacronbHble TpUII0KEHNS
1.18 JlabopatopHas paboTta No9 1 9 2 1
119 Erz:;pa(ioma web-npunoxenwuii. Front- 1 10 1
1.20 [JIaboparopnas pabora Nel(O 1 10 2 1
191 gra:;pa%ma web-npunoxennii. Back- 1 11 1
1.22 |JlaboparopHnas pabota Nel | 1 11 2 1
193 OcoOeHHOCTH pa3pa6om:1 1 12 1

aIaNTUBHBIX NPHIIOKEHUN
1.24 |JlaboparopHas pabota Nel?2 1 12 2 1
1.25 |Pa3paboTka MOOMJIBHBIX IPHUIIOKECHUH 1 13 1
1.26 [JIaboparopnas pabora Nel3 1 13 2 1
1.27 |Pa3paboTKa UTPOBBIX MPUIIOKEHHUH 1 14 1
1.28 [IabopatopHas pabota Nel4 1 14 2 1

Pa3paboTka npuaoxeHuii ¢
1.29 |[nonosHEeHHON U BUPTYyaIbHOU 1 15 1

[PEATLHOCTHIO
1.30 Ulaboparopnas paborta Nel5 1 15 2 1
1.31 |[IporpamMmmupoBaHHE KOHTPOJIEPOB 1 16 1
1.32 [IabopatopHas pabota Nel6 1 16 2 1
1.33 |Co3nanue yCTaHOBIIMKOB JJIS 1 17 1

pOorpaMm
1.34 [labopatopHas padbota Nel7 1 17 2 1
1.35 [PacnpocTpaHeHHe MPOrpaMMHOTO

1 18 1

o0ecnieueHne

1.36 [JlabopatopHnas pabora Nel8 1 18 2 1
Dopma ammecmayuu
Bcero yacoB 1o AUCHUIIIMHE 18 36 18

B IICCTOM CEMCECTPEC




MUHUCTEPCTBO HAYKU U BBICLIET'O OBPA3OBAHMS POCCUMCKOM OEJIEPAIINN
OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXXK/IEHUME BBICHIEI'O OBPA30BAHMA

«MOCKOBCKHMH NOJIMTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

Hampasnenue noaroroku: 09.03.02 UTHOOPMAIIMMOHHBIE CUCTEMbBI 1 TEXHOJIOT'UU
OII (mpodwip): «[IporpaMmHOe 0OecriedeHre UTPOBOY KOMIIBIOTEPHON WHYCTPHI
dopma 00ydeHus: OUHas

Bun npodeccronanbHO AesSTEIBHOCTH: HAYyYHO-UCCIIEI0BATENIbCKAs, THHOBAIIMOHHAS, TIPOEKTHO-
TEXHOJIOTMYECKast

Kadenpa: Undopmaruka n nHGOpMALIMOHHBIE TEXHOIOTHH

®OHJ OHEHOYHBIX CPEJICTB

MO JUCLUTJIAHE

«BBe/ieHHE B IPOrPaMMIPOBaHUE)

Cocrag: 1. IlacnopT ¢hoHIA OIEHOYHBIX CPEICTB

2. Onucanue OLCHOYHBIX CPEACTB:

2.1. Bompocsl k 3a4eTy

2.2. Pedepar

2.3. JTaboparopHble pabOThI
2.4. MacTep-kiace

CocraBureiu:

ApcentbeB JI.A., K.T.H., 10LeHT

Mocksa, 2021 ron



NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTM KOMNETEHLUNIA

Tabmumma 1

BBEJIEHHUE B ITPOI'PAMMMWPOBAHMUE

OI'OC BO 09.03.02 «MudopManoHHbIe CHCTEMbI H TEXHOJIOTHH»

B miporiecce 0CBOCHUS JaHHOW JUCIUIUIMHEI CTYICHT GOPMHUPYET U JIEMOHCTPUPYET CICAYIONIHE MPOo¢ecCHOHAIbLHbIE KOMIETEeHIIUH !

(MoubUKaIUN) 1
conpoBoxkienuto C,
ABTOMAaTU3UPYIOIINX
Bagauu
OpTraHU3aIMOHHOTO
yTIpaBJIeHUs ¥ OU3Hec-

[POLIECCHI

BJIa/1eTh: HaBbIKAMH HaIHCAHUS
porpamm

KOMIIETEHIIHN IlepeyeHb KOMIIOHEHTOB TexHnosorusa |@opma Crenenn ypoBHeH 0CBOCHHMS KOMITETEHIHI
NH- O®OPMYJINPOB- ¢opmMupoBaH |OLIEHOYHOTO
JEKC KA s cpeacTBa®*
KOMIIeTeHIH
17
IK-2 CriocoOeH BBITIONHATh | 3HATh: TEHACHLUHU Pa3BUTUA Ulexnns, U1 ba30Bblil ypOBEHb
paGOTHI ¥ yNpaBnaTh  [IPOrPAMMUPOBAHHS; imabopaTopHas - BOCIIPOM3BOICTBO MOJIY4YECHHBIX 3HaHUH B
paGoTam 1o yMeTh: peuaTh oCTaBlIeHHble  [paboTa, X0JIE TEKYILErO KOHTPOIIS
R — 3aJlaul CPeICTBAMU CaMOCTOSITEIb IloBbIlICEHHBIH YPOBEHb
[POrpaMMHUPOBaHUS; Hasi paboTa - IPAKTUYECKOE IPUMEHEHNE TIOJTYYEHHBIX

3HAHWIA B TIPOIIECCE IMOATOTOBKH, BBITIOJIHEHHUS U
3alUTHI 1a00paTOPHBIX PadoOT

- cBOOOTHOE HCIIOIb30BaHNE TTPHOOPETEHHBIX
3HAaHWI{, HAaBBIKOB, YMEHU, IPUMEHEHHUE UX B
CUTYaIlUsIX MTOBBIIICHHOHN CJI0KHOCTH

**- CokpateHus GopM OLICHOUHBIX CPEJICTB CM. B priiokeHnu 2 k PIT.




Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHUIIJIHHE «ECTeCTBeHHO-I/IHTyI/ITI/IBH])Ie

HHTep(eichbD
HaumenoBanue [Ipencrasienune
Ne OIICHOUHOTO Kpatkas xapakTepucTika OleHOYHOTO OI[CHOYHOTO
OC CpeJICTBa e cpenctea B DOC
CpencTBo KOHTpPOJII YCBOGHHSI y4eOHOTO
MaTepuaiga TEeMbl, pasliena WU pa3zieiioB
P » a3l pasit 3agaHug K
1 JlaboparopHble  |[TUCLUIUIMHBI, OPraHU30BaHHOE KaK yuyeOHOe 1A60DATODHLIM
pabotsr (JI) BaHSATUE B BHUJIC JEMOHCTPAIMK MOJYYEHHBIX pEIi)6OT£M

HABbBIKOB  IIpU  PCIICHUU IIOCTAaBJICHHBIX

MMPAKTHUYCCKUX 3aaav.




Kadenpa nadopmatrku u nHPOPMAITMOHHBIX TEXHOJIOTUN

(HanMeHOBaHUE Kadeapsl)

IIK-2 - cnoco0eH BBINOJHATH PAG0ThHI M YIPABJISITH pa00TaMH 10 CO3AAHUI0 (MOAU(HKALNN) H CONTPOBOKIEHUIO
NC, aBTOMaTH3MPYIOLIUX 32241 OPTAHNU3AIIMOHHOI'0 YNIPaBJIeHUs U OM3HeCc-Tpolecchl

KonTpouupyembiii KounTposupye 3auyer
pe3yabTaT 00ydeHus MbI€ TEMBI Kpurepun oneHuBaHus
(pa3neJibl)
AU CHUITHHBI He 3aureno 3auTeHo

3HATh: TEHICHIINA Paszpgemnsr 1-5 He Cmnabo Xoporo OTanyHO
pa3BUTHS pasbupaercs B pasbupaercs B pasbupaercs B pasbupaercs B
MIPOrPaMMHPOBAHHUSI,; COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMCHHBIX

YMeTh: peniath TEXHOJIOTHAX TEXHOJIOTHSAX TEXHOJIOTHSIX TEXHOJIOTUAX
MOCTaBJICHHBIC 3aJa41 NporaMMHupoBa NporaMMmHupoBa IIPOraMMHpPOBa IIporaMMHpoBa
CpeILCTBaMI/I HUA HUsA HUA HUA
MIPOTPaMMHPOBAHMS,;
BJIAJIETh: HaBBIKAMH
HaTMCAHUA IPOTPaMM

Bomnpocsl k 3auery
10 JUCUUIUIMHE BBeneHue B mporpaMMHUpOBaHue

OCHOBBI sI3bIKa MPOTPAMMHUPOBAHMUS
KommenTapum.

[lepemennbie U paboTa C HUMH.
Nmenosanue.

Crpoku.

Maccussl.

[IpocTeimas MaTeMaTHKa.
OCHOBHBIE YTPABIISIONINE CTPYKTYPHI: YCIOBUE, ITUKJIBI.
KoHcTaHTHI.

0. CrpykTypsHl.

1. Jlara u Bpewmsi.

12. AOGcTpakTHBIC THITBI JAHHBIX.

13. Kiacchl.

14. OOBEKTHI.

15. VYnpasneHue naMsTbio.

16. YHuBepcanm3zaius.

17. OGpaboTKa NCKITFOUEHUH.

18. HacnenoBanue.

19. [onumopdusm.

20. Huxancynsums.

21. Twunuzanusi.

22. T'noGanbHbIC 0OBEKTH U KOHCTAHTHI.
23. BwusyanbHOE MpOrpaMMHUpPOBAHUE.
24. WHtepdeichl.

25. MaccuBbl.

RHBOoo~NoOTRwWwhE




26.
217,
28.
29.
30.
31.

OOpaboTKa UCKITIOYUTENbHBIX CUTYaIUH.

CoOpbITHS.
DOpMBL.
['paduxa.

XpaHeHre HHPOPMAaIIHH.

MHOTronoTOYHOCTb.

/



Kadenpa nadopmatrku u nHPOPMAITMOHHBIX TEXHOJIOTUN

(HanMeHOBaHUE Kadeapsl)

IMK-2- ciocoGeH BHIMOJIHATH padoThHI M YIPABJIATH padoTaMu no co3ganuio (Monudukanun) u conposoxkiennio UC,
aBTOMATH3HPYIOLIHX 321241 OPraHU3aLMOHHOT 0 YIIPaBJIeHHs M OU3HeC-NPOLeCcChI

KonTpouupyembiii KounTposupye JlaGopaTopHas padoTa
pe3yabTaT 00y4eHus MbI€ TEMBI Kpurepun ouneHuBanus
(pa3neJibl)
JMCIHUILTHHBI 2 3 4 5
3HATh: TEHICHIINA Paszpemnsr 1-4 OObyuarommiicss | BrrmomHeHb BrimonaeHsr BrImonHeHEI
pa3BuTHs HE BBITIOJTHUI BCE BCE BCE
MIPOrPaMMHPOBAHHUSI,; WM BBITIONIHW | J1aDopaTopHble | mabopaTtopHbIe n1abopaTopHbIC
yMeTh: peliaTh HENPaBUIEHO paboThI, paboThI, paboTHI,
[MOCTaBIIEHHBIE 33 JaYH ma0opaTOpHBIC | MPEIYCMOTPEH | MPEAyCMOTPEHH | MPEAyCMOTPEH
CpencTBaMu paboThI, HBIE TJIAHOM. bI€ TUTAHOM. HBIE TUIAHOM.
MIPOrPpaMMHPOBAHHUSI; MPeIyCMOTpeH | BrimonHeHb BrImomHeHBI BrImonHeHsI
BJIaJIeTh: HABBIKAMU HBbIE TIAHOM; 3aaHus Ha 3a/1aHus Ha 3aJaHus Ha
HAIKMCaHKs TPOrpamMM oOyJaromuiicss | OUEHKY OLICHKY XOPOIIIO | OIEHKY
OTBETHI Ha yIIOBJIETBOPHUTE OTIINIHO
KOHTPOJIbHBIC JTBEHO
BOIPOCHI €
OIIMOKaMU WU
HE OTBETHUII Ha
KOHTPOJIbHBIC
BOIIPOCHI.

JlaGopaTropHbie padoThI

JlabopaTopHas padora 1.

1. Tanbl cTopoHBI ipsiMoyToJibHUKA a 1 b. HaiiTu ero momans S = a-b u

nepumetp P =2-(a + b).

2. Jlan muametp okpyxxknoctu d. Haiitu ee mmmny L = n-d. B kauectBe

3HAYEHUS TT UCII0JIb30BaATh 3.14.

3. lanb! 1Ba yncna a u b. Haiitu ux cpennee apudmernueckoe: (a + b)/2.

4. Jlanbl 1Ba HeHyJeBbIX uncna. Haiitu cymmy, pa3HOCTb, IPOU3BEIACHUE U

YaCTHOC UX KBAJApPaTOB.

5. Jlanbl n1Ba HEHYJIEBbIX uncia. HallTu cymmy, pasHOCTb, TPOU3BEACHUE U

YaCTHOE UX MOJYJICH.

JlabopaTopHas padora 2.




1. Haiftu paccTostHEe MEXTy IBYMs TOUKaMH C 33JJaHHBIMH KOOPIMHATAMHU
(x1,y1l) u (X2, y2)

2. lanbl Tpu Touku A, B, C Ha yncnoBoii ocu. Haitu qymmnb! otpe3ko AC

u BC u ux cymmy.

3. Jansl Tpu Touku A, B, C Ha yuciooii ocu. Touka C pacronoxeHa

Mmexy Toukamu A u B. Haiitu npoussenenue aimH otpeskoB AC u BC

4. JlaHbl KOOPAWHATHI IBYX IMPOTHUBOTIOIOKHBIX BEPIIUH MPSIMOYTOJIBHUKA!

(x1, y1), (X2, y2). CTopoHBI IPSIMOYTOJIbHUKA TTApAJIICIBHBI OCSIM
KOOp/IMHAT.

Haiiti mepumeTp ¥ 1101121 JAHHOTO MPSIMOYTOJIHbHHKA.

5. JlaHbl KOOPAMHATHI TPEX BEpIIMH TpeyroubHauka: (X1, y1), (X2, y2), (X3,

y3). Haiitu ero nepumMeTp M IIIOMAIb

JlabopaTopHnas padora 3.

1. [TomeHsTH MECTaMH COZIEP)KUMOE TIepeMeHHbIX A 1 B 1 BrIBeCTH HOBBIE
3Hauenus A u B.

2. lanwl nepemennbie A, B, C. I3MeHHUTh WX 3HAYCHMUS, IEPEMECTHB
conepxkumoe A B B, B— B C, C— B A, 1 BBIBECTH HOBBIE 3HAYCHUS TICPEMCHHBIX
A, B, C.

3. Jlansl nepemennbie A, B, C. I3MeHHUTh X 3HAUCHUS, TIEPEMECTUB
comepxxumoe A B C, C— B B, B— B A, 1 BBIBECTH HOBBIE 3HAYCHUS TICPEMCHHBIX
A, B, C.

4. Haiitu 3na4uenne QpyHkuuu Y = 3X° — 6X% — 7 Ipu JaHHOM 3HAYEHUH X

5. Haiitu 3Hauenue Gpynxuun Y = 4(x—3)° — 7(x—3)% + 2 npu nanaOM
3HAYCHUH X

6. [laro uncio A. Berancmuts A® | HCIIOIB3ys BCIIOMOTaTENIbHYIO
MIEPEMEHHYIO U TPH OTEepaIiiil YMHOKCHHSI.

7. 1ano unciao A. Berunciuts AP, WCIIOJIBb3YS JIBE BCIIOMOTATEJIbHBIC

NEPEMCHHEIC U IIATh onepauuﬁ YMHOXKCHHUS.



JlabopaTopHas paGora 4.

1. JTano 3nauenue yria o B rpaaycax (0 < a < 360). Onpenenutb 3HaYCHHUE
ATOTO XK€ yria B paAuaHax, yuuTsIBas, 4ro 180° = w paguaHoB.

2. Jlano 3HaueHue yria o B paauanax (0 < o < 2-7). OnpenenuTb 3HaYeHUES
ATOTO K€ yria B Tpaaycax, yuuTbiBas, uro 180° = 1w paguanoB

3. U3BectHO, uTo X KT KOH(peET cTout A pyo6ieir. OnpenenuTsb, CKOJIBKO
ctout 1 kr u Y KT 3THX K€ KOH(ET.

4. Ckopoctb niepBoro aproMoomist V1 km/4, BToporo — V2 km/4,
paccTosiHre Mexay HUMHA S KM. OnpeZieTuTh pacCTOSTHIE MEXIy HUMH depe3 T
4acoB, €CJIM aBTOMOOWIIM YAQIISIOTCS IPYT OT JApyTa.

5. Pemuth nunHeliHoe ypaBHeHue A-X + B = 0, 3a1aHHOE CBOUMH
ko3 Puruenramu A u B (koapduruent A ve pasen 0).

6. Haiitu pemenune cuctemMbl TMHEHHBIX YpaBHEHUN BUIA

Al-x+Bl1-y=Cl1,

A2-x+B2'y=C2,

JlabopaTopHas padora 5.

1. lan pa3mep ¢aiina B Oaiitax. HaliTi KO1MuecTBO MOJHBIX KUJIO0ANUTOB,
KOTOpBIC 3aHUMAET JIaHHbIN (aiin

2. Jlanbl 1ienbie nosokuTenbhbie uncia A u B (A > B). Ha otpeske mmHbI
A pa3zmernieHo MaKCUMaJIbHO BO3MOKHOE KOJIMUECTBO OTPE3KOB JIJTMHBI B (6e3
HanoxeHul). Halitu konnuecTBo oTpe3koB B, pa3menieHHbIX Ha oTpeske A.

3. lansl niernbie nosioxutenbhbie unciaa A u B (A > B). Ha otpeske niuHbI
A pa3zmernieHo MaKCUMaJIbHO BO3MOKHOE KOJIMUECTBO OTPE3KOB JIJTMHBI B (6e3
HajoxeHuil). Hailtu nnuHy He3aHATOW yacTu oTpeska A.

4. JlaHO IBy3HA4HOE 4nci0. BeiBeCTH 4KCIT0, TOIYYEeHHOE IPH
nepecTaHoBKe HU(P UCXOTHOTO YHCIIA.

5. laHo Tpex3HauHoe yHuciio. B HeM 3auepkHyu epBYIO cieBa Hudpy u

IMPpUITUCAJIN €C CIIpaBa. BriBectn MMOJIYYCHHOC Y1 CJIO.



1. C nmauvana cyrok mporwio N cexkynn (N — uenoe). Haiiti koardaecTBo
CEKYH/I, MMPOIIEANINX C Hayaia MOCIeTHEeH MUHYTHI.

2. Jlau Henem IpoOHyMEepOBaHbI clieayromumM oopazoM: 0 — BockpeceHse, 1
— MOHEJCNBHUK, 2 — BTOPHUK, . . . , 6 — cy00oTa. [[ano memoe uncio K,
nexaree B auana3one 1-365. Onpenennts HoMep aHS Heaenn 1t K-ro mHs rofa,
€CJIM U3BECTHO, YTO B 3TOM roay 1 sHBaps ObUIO MOHEIETBHUKOM.

3. Inu Heenu mpoHyMEpOBaHbI CIeayomuM 00pa3oM: 1 — MoHeAeNbHUK,
2 — BTOPHUK, . . . , 6 — cy00o0Ta, 7 — BockpeceHbe. JlaHo nenoe uncio K,
nexarnee B quamnaszone 1-365, u nenoe uncino N, jgexaree B quamnaszone 1-7.
OmnpenenuTs HOMEp IHA Heaenu 11 K-ro THs rofa, eciii U3BECTHO, YTO B TOM
ronay 1 ssuBapsi ObuTO AHEM Henenu ¢ HomepoM N

4. Jlansl ensie mosoxutenbable uncia A, B, C. Ha npsmoyronpauKe
pazMepa A x B pazMerieHo MaKCUMaJIbHO BO3MOKHOE KOJIMYECTBO KBAIPAaTOB CO
ctoponoit C (6e3 HaynoxxeHuil). HaliTu konmuecTBo KBaipaToB, pa3MeIIeHHBIX Ha
MPSIMOYTOJIBHUKE, a TAKXKE TUIOIIA b HE3aHATON YaCcTH MPSMOYTOJIbHUKA.

5. [lan HOMep HEKOTOPOTro rofa (LEeI0€e MOJIOKUTEIBHOE YHUCIO).
OnpenenuTh COOTBETCTBYIOIINI €My HOMEp CTOJIETHSI, YYUThIBAsl, UTO, K IPUMEPY,

rauasiom 20 croxerus 66u1 1901 rox

JlabopaTopHas paGora /.

1. lansl nBa 1nensix uncia: A, B. IIpoBepuTh HCTUHHOCTDH BBICKA3bIBAHUS:
«CnpasennuBbl HepaBeHcTBa A > 2 u B < 3»

2. Nanbl Tpu uensix uncna: A, B, C. IIpoBepuTs UCTUHHOCTD
BbICKa3bIBaHUs: «CIipaBeiInBO ABOITHOE HepaBeHCTBO A < B < Cy.

3. JlaHo 11emo0€e nojJoXKUTeNIbHOE Yncio. [IpoBepuTh HCTUHHOCTH

BBICKA3bIBAHH . «I[aHHOG YHUCJIO ABJISCTCSA YCTHBIM ABY3HAUYHBIM.



4. JTano Tpex3HayHOe unciio. [IpoBepUTh HCTUHHOCTD BBICKA3bIBAHUS:
«ndps! gaHHOTO YKCcIa 00pa3y0T BO3PACTAIOUIYIO HIIH YOBIBAIOIIYIO
nocieipadopaniopiitan.padora 6.

5. laHo 4yeThIpex3HauHOe Yucio. [IpoBepUTh HICTUHHOCTD BBICKA3bIBAHUS:
«JlaHHOE YMCII0 YUTACTCS OJMHAKOBO CJIeBa HAIPABO U CIIPaBa HAaJICBOY.

6. aHbl Lenble yncnaa a, b, C, sBIA0IUecs: CTOPOHAMU HEKOTOPOTO
TpeyroabHuKa. [IpoBepuTh HCTUHHOCTD BBICKA3bIBAHUA: « peyrobHUK CO
CTOpPOHAaMH &, b, C ABIIsIeTCs NPAMOYTOIBHBIMY.

7. Jlaubl 1ienble umcna a, b, ¢. [IpoBepuTh HCTHHHOCTH BBICKA3bIBAHHUS:

«CymecTByeT TpeyrojibHUK CO CTOPOHAaMH a, b, C».

JlabopaTopHnas padora 8.

1. Jlansl aBe nepeMenHsble nenoro tuna: A u B. Eciu ux 3Hauenus ve
paBHBI, TO MPUCBOUTH KAXKIOW IEPEMEHHON OOJIbIIIee U3 ITUX 3HAYCHUH, a €CITU
paBHBI, TO MPHUCBOUTH MEPEMEHHBIM HYJIEBbIE 3HAUCHMS. BhIBECTH HOBBIC
3HaueHus nepeMeHHbIx A u B.

2. lansl Tpu uncia. Haiitu cyMMy IByX HauOOJBIINX U3 HUX

3. Ha miockoctu pacnosnoxxensl Tpu Touku: A, B, C. Onpenenuts, kakas u3
nByx nocneanux touek (B mim C) pacnonoskena Orke K A, U BBIBECTH 3Ty TOUKY
U €€ pacCTosTHuE OT TOYKU A.

4. JTa"bl KOOPAMHATHI TOUKH, HE JICKAILIEH Ha KOOPAUHATHBIX ocsix OX u
OY. Onpenenuts HOMEP KOOPAMHATHOM YE€TBEPTH, B KOTOPOM HAXOIUTCS JaHHAs
TOYKa

5. JlaHo nienoe uncno. BeiBecTd €ro CTpOKy-OnucaHue BUaa
«OTPHUIATEILHOE YETHOE YUCIIOY, KHYJIEBOE YHUCIIO», ITOJOKUTEILHOE HEYETHOE
YUCJIO» U T. 1.

6. JlaHo menoe 4dmciio, jaexaiiee B nuana3one 1-999. BeiBecTu ero
CTPOKYOIMCAHHUE BHJIA «UYE€THOE JIBY3HAYHOE YUCIIO», KHEUETHOE TPEX3HAYHOE

qucCJIo» U T. 1.



1. Jlan HOMep 1HS — 1esoe uncio ot 1 1o 31 u mecsiia — 1enoe yucio B
nuanazone 1-12 (1 — siaBapp, 2 — deBpaiib U T. 1.). BeiBecTu 1aTy B BHE TEKCTa
(Hampumep, «IATOe STHBAPSI»).

2. PoboT MOeT nepemenarbes B yeThlpex HarpaBieHusx («Cy» — cesep,
«3» — 3anan, «HO» — 1or, «B» — BOCTOK) U IpUHUMATH TPU [UPPOBHIE
koMaHbl: 0 — TpooKaTh IBIWKEeHNEe, 1 — MmoBOpOT HasleBO, —1 — MOBOPOT
HanpaBo. Jlan cumBon C — ucxoiHOe HampaBiieHue poboTa u 1enoe uncio N —
MoCJIaHHAs eMy KoMaH1a. BrIBecTr HampaBieHne poOoTa IMOCie BHITOJTHCHUS
MOJTYYEHHON KOMAaHbI

3. lano nienoe uncio B auanazone 10—40, onpeaensroriee KOTUIECTBO
y4eOHBIX 3aJlaHUi 110 HEKOTOPOU TeMe. BhIBECTH CTPOKY-OIKUCaHNE YKa3aHHOTO
KOJIMYECTBA 3a/IaHUI, 00ECTIeUnB MPAaBUIHLHOE COTJIACOBAHKE YHCIIA CO CIIOBAMU
«ydebHoe 3amanney», HanpuMep: 18 — «BoceMHaAIaTh yUeOHBIX 3aJaHHI.

4. JTaro nenoe unciio B quanazone 100-999. BeiBecTr CTpOKY-ONMCaHNe
JTAHHOTO YMCIa, HalpuMep: 256 — «IBECTH MATHACCAT MeCThy, 814 —
«BOCEMbBCOT YETHIPHAIIATH.

5. B BocTouHOM KaneHaape npuHAT 60-IeTHUN ITUKIT, COCTOSIIHHA n3 12-
JICTHUX TTOJIMKIIOB, 0003HAYaeMbIX HA3BaHUSIMH IIBETA: 3€JICHBIN, KPACHBIH,
JKENTHIN, OCTIbI U YepHBIi. B KaX10M MOAIMKIIEe TOJBI HOCSIT Ha3BaHUS
YKUBOTHBIX: KPBICHI, KOPOBBI, TUTPA, 3aiilla, IpaKoHa, 3MEH, JIOIIIA !, OBIIHI,
00e3bsIHBI, KypHIIbl, COOaKu U CBUHBU. [10 HOMEpY Toj1a ONpeAeTuTh ero Ha3BaHue,

eci 1984 rog — Havano 1UKIA: «TOJ 3€JICHON KPBICHD.

JlabopaTopHas padora 10.
1. Jlano BemecTBeHHOE uncio — IieHa 1 kr koHper. BeiBecTn ctonMocTh

0.1,0.2,...,1kr xoHder.



2. lano nenoe uuciao N (> 0). Haiitu npoussenenune 1.1 - 1.2 - 1.3 ... (N
COMHOKHTEJICH).

Jddepatepaaspateih (@ 0). Haiitu kBagpar naHHOro umcia, HCHOIb3YS
I €r0 BBIUMCIIEHUS caemytomyto popmyny: N2=1+3+5+. ..+ (2N —1).
[Tocne moGaBneHMS K CyMME KaXKIOTO CJIaraeéMOoTO BBIBOJMUTH TEKYIIEe 3HAUCHUE
CYMMBI

4. Jlano BemiectBenHoe urciio A u renoe uucio N (> 0). Mcnons3ys oaux
LMK, HafiTd cymmy 1+ A+ A2+ A3+ .+ AN

5. ano BemectBenHoe yrciio A u renoe yrciio N (> 0). Mcronb3ys oaux
ITUKJI, HAWTH 3HAYCHUE BBIPAKCHUS

1-A+A2-A3+. AV

Y CIOBHBIN ONEPATOP HE UCTIOJIB30BATb.

JlabopaTopHas pa6ora 11.

1. Jlanb! nemnbie monoxxuTenbHbie uncia A u B (A < B). BeiBecTn Bee 11ebie
yucia oT A 10 B BKIIOUNTEIBHO; TIPH 3TOM KaXKI0€ YHCIIO JTOKHO BBIBOJIUTHCS
CTOJILKO pa3, KAKOBO €ro 3Ha4YeHHE (HaIpuMep, YUCJIO 3 BRIBOAUTCS 3 pasa).

2. Jlanbl onoxxkutenbHbie uncia A u B (A > B). Ha otpeske bl A
pPa3MeNIeHO MaKCHUMAaJIbHO BO3MOYKHOE KOJIMYECTBO OTPE3KOB JJIMHBI B (6e3
HanoxeHul ). He ncnosb3ys onepanun yMHOKEHUS U ACIICHUS, HAUTH TJTUHY
HE3aHATOMN YacTu oTpe3ka A.

3. lano tenoe yuciao N (> 1). BeiBecTr HanMeHblIee U3 mejbix yncen K,
U1t KOoTopbix cymma 1 + 2 + .. . + K Oyzer 6ombiie wium paBHa N, u camy 3Ty
CYMMY.

4. Hauanwhsiii Bkiaza B 6anke paseH 1000 py6. Uepes kaxplil Mecsiy
pa3Mep BKJIaja yBEJIMYUBACTCs Ha P MpoIieHToB OT uMeroriencs cymmbl (P —
BelecTBeHHoe uncio, 0 < P < 25). [To gannomy P onpeaenuts, yepes CKOJIbKO
MecsieB pazmep Bkiaaa npebicut 1100 py0., 1 BRIBECTH HalIEHHOE KOJIMYECTBO

mecsteB K (11eoe 9rciio) U uTOTOBBIN pa3Mep BKIIaaa S (BEIIeCTBEHHOE YHCIIO).



5. JlaHbI 11e7IbIe OJIOKUTENbHBIC urcaa A u B. Haliti nx HanOoIbImit
oot nemurens (HO), nucnonsiys anroput™ EBkimma
6. Jlano nenoe urciao N (> 1), apisromieecs unciom Gudonayun: N = Fk.

Haiitu nenoe uncio K — nopsakoBeiii Homep uncia @udonaquun N.

JlaGopaTopHnas pa6ora 12.

1. Ommcarp ¢pyakmuro PowerA3(A, B), BBIYHCISIONIYIO TPETHIO CTEIICHD
guciia A B BO3BpaIIAOIyIo e¢ B mepeMeHHoi B (A — BxoaHoM, B — BBIXO1HOM
napamMeTp; 00a mapamMmeTpa SBISIOTCS BEMIeCTBEHHBIMH ). C IIOMOIIBIO 3TOM
(GYHKIMHA HAaWTH TPEThU CTETICHU TISITH TAHHBIX YHCEIL.

2. Onucath pynkimo Sign(X) 1emoro THa, BO3BPAIIAOIIYIO IS
BEIIECTBEHHOTO Yrcia X CICAYIONINE 3HAUCHHS:

—1, eciun X<0;0, ecnu X =0; 1, ecnu X > 0.

C noMolpio 310 (DYHKIIMK HalWTH 3HaYeHUE BhIpakeHus Sign(A) + Sign(B)
JUTSL TAaHHBIX BELIECTBEHHBIX uncena A u B.

3. Onucarp pynknuio RINgS(R1, R2) BemecTBeHHOT0 THITA, HAXOIAIIYIO
TUTOIIA]Th KOJIBIIA, 3aKITFOYEHHOTO MEXIY ABYMS OKPY>KHOCTSIMH C OOIIHM
nentpom u paguycamu R1 u R2 (R1 u R2 — BemiectBennsie, R1 > R2). C ee
TIOMOIIIbIO HAWTH TUIOMIAAM TPEX KOJICII, ISl KOTOPBIX JaHbl BHEITHUE U
BHYTPEHHHE PaINyCHI.

4. Onucats Gyuknuto Quarter(X, y) menaoro Tumna, OnpeAeIsSIONyI0 HOMEp
KOOPJAMHATHOM YETBEPTH, B KOTOPOM HAXOAUTCS TOYKA C HEHYJICBBIMU
BEIIECTBCHHBIMU KoopauHaTtam (X, Y). C moMoIIbio 3Toi (HYHKIIMK HaWTH HOMEpa
KOOPJAMHATHBIX Y€TBEPTEH JJI TPEX TOYEK C JAHHBIMH HEHYJICBBIMU
KOOpJAMHATAMHU

5. Onncats pynkiuro Fact2(N) BemecTBEeHHOTO THIIA, BHIYHCIISIONLYIO
JBOIHOM (hakTOpHan:

NIt=1-3-5-.. .-N, ecmu N — HeudeTHOE;



NIT'=2-4:6-...-N, ectu N — getnoe (N > 0 — mapameTp 11e/10r0 THIIA;
BEIICCTBEHHOE BO3BpAIllaeMOe 3HAUCHUE UCIIONIb3YETCsI ISl TOTO, YTOOBI M30ESKATh

ICJIOYHCIICHHOTO TICPETIOTHEHHMSI ITPH 0OJIbIMX 3HaYeHUAX N).

JlaGopaTopHnas pa6ora 13.

1. Jano nenoe uncio N (> 0). ChopmupoBaTh 1 BEIBECTH [EIIOYNCIICHHBIIH
maccuB pazmepa N, coaeprkarmii N epBbIX TOJOKUTENBHBIX HEUETHBIX Yucel: 1,
3,5 ....

2. Jlano nenoe uucio N (> 1), a Takke nmepBblid wieH A 1 3HaMeHaTeb D
reoMeTpudeckoii mporpeccun. CPopMHUpoOBaTh U BEIBECTH MaccuB pazmepa N,
conepxaumii N nepseIx ueHoB naHHoi nmporpeccun: A, A-D, A-D?, A-D?, . ..

3. lansl nensie ynciaa N (> 2), A u B. ChopmupoBaTh U BBIBECTH
LEJIOYMCIICHHBIN MaccuB pa3mepa N, epBbIil 3JIEMEHT KOTOPOro paBeH A, BTOPOii
paBeH B, a kaxxaplii nocieyromuii 3JIEMEHT paBeH CyMME BCEX MPEAbLAYIINX

4. Jlan maccuB A pasmepa N. BoiBecTr ero ajieMeHTHI B CIIEyIOIIeM
nopsike: A1, An, Az, An-1, As, An-2,

5. an maccuB A pasmepa N. BoeiBecTr BHauase ero 3JeMEHThI C HEUETHBIMU
HOMEpaMH B MOPSAIKE BO3PACTAHUS HOMEPOB, a 3aTEM — JJIEMEHTHI C YeTHBIMU

HOMEpPaMH B MOPsIIKE YObIBAaHHUSI HOMEPOB

JlabopaTopHas paGora 14.

1. Man maccuB pa3zmepa N u nensie uncna Ku L (1 <K <L <N). Haiitu
cpenHee apudmeTHuecKkoe IEeMEHTOB MaccuBa ¢ Homepamu oT K 1o L
BKJIFOUUTEIIBHO.

2. Jlan nienouyuncieHHsi MmaccuB pazmepa N, He coeprKaiuil OJMHAKOBBIX
yucen. [IpoBeputh, 00pa3yroT U €ro 3JIEMEHTHI apu(OMETHIECKYIO TIPOTPECCHIO.
Ecnu 06pa3ytor, To BBIBECTH Pa3HOCTH MPOTPECCHH, €ciii HeT — BhiBecTH 0.

3. Han maccuB A pasmepa N. HaiiTn MUHUMAaJIBHBIN 3JIEMEHT U3 €ro

AJIEMEHTOB ¢ YeTHBIMU HoMepamu: A2, A4, AG,



4. Jlan maccuB pazmepa N. Haiit Homep ero mocienHero JIOKaTbHOTO
MakcuMyMa (JIOKaJIbHBIH MAaKCUMYM — 3TO 3JIEMEHT, KOTOPBIH O0JIbIIIe JIF000T0 U3
CBOMX COCeJIcil).

5. Jlan nenouncieHHslii MaccuB pazMepa N, copeprkaiuii poBHO JiBa
OJIMHAKOBBIX 3JieMeHTa. HaiiT HoMepa OIMHAKOBBIX JIEMEHTOB M BBIBECTH 3TH

HOMCpa B ITIOPAAKE BO3pPACTAHUA

JlabopatopHnas padora 15.

1. lansl MmaccuBbl A u B ogunakoBoro pazmepa N. [lomeHsT MecTamMu BX
COJIEP>)KMMOE U BBIBECTH BHAUaJI€ 3JIEMEHTHI MPeoOpa30BaHHOIO MaccuBa A, a
3aTeM — 3JIEMEHTHI peoOpa30BaHHOIO MaccuBa B.

2. lan maccuB A pasmepa N. CpopmupoBats HOBBINM MaccuB B Toro xe
pasMepa 1o cieayroueMy IpaBuily: 1eMeHT Bk paBeH cpenHemy
apupMeTHUIeCKOMy 3J1eMeHTOB MaccuBa A ¢ Homepamu oT 1 10 K.

3. Man uenouncneHHsii MaccuB pazmepa N. YBenuunuTh Bce HEUETHBIC
Yyucia, Colep Kalluecss B MaCCUBE, HA UCXOHOE 3HAUYECHUE NTOCIIEHETO HEYUETHOTO
yucna. Eciu HeyeTHbIe ynciia B MacCUBE OTCYTCTBYIOT, TO OCTaBUTh MAacCUB 0e3
M3MEHEHUU

4. Jlan maccuB pazmepa N. OOHYIUTB JIEMEHTHI MACCHBA, PACTIOJIOKEHHBIE
MEX1y €ro MUHUMaJIbHBIM U MaKCUMAaJIbHBIM AJIEMEHTaMHU (HE BKJIIOYast
MHUHUMAJIBHBIM ¥ MAKCHMAaJTbHBIN 2JIEMEHTHI).

5. [Jan maccuB pasmepa N, Bce 311eMEHTBI KOTOPOro, KpoMe MEPBOTro,
YHOPSA0YEHBI 110 Bo3pacTaHuio. CAenarh MacCUB yIOPSAAOYEHHBIM, IEPEMECTUB

TIEPBBIM AJIEMEHT HA HOBYIO MO3UILIHIO.

JlabopaTopHas paGora 16.
1. an uenourcneHnHbiit MaccuB pazmepa N. Y nanute U3 maccuBa Bce

COCCIAHNEC OAMHAKOBBIC 3JICMCHTELI, OCTaBHUB X IICPBLIC BXOXKICHHA.



2. lan uenouncneHHslii Maccus pazmepa N. Y nanuts u3 maccuBa Bce
AJIEMEHTBHI, BCTPEYAIOUIUECS POBHO JIBa pa3a, U BEIBECTH pa3MeEp MOIYYSHHOTO
MacCHBa U €ro COIEPKUMOE.

3. an maccuB pa3mepa N. BcTaBuTh 351eMEHT ¢ HyJICBBIM 3HAYCHUEM TIEpe]T
MUHHUMAaJIBHBIM U TOCJIE MAaKCUMaJIbHOTO 3JIEMEHTa MacCHBa.

4. JTan maccuB pa3mepa N. [Tocne kaxa10ro oTpUIaTeIbHOTO 3JIEMEHTa
MacCHBa BCTABUTH AJIEMEHT C HYJIEBbIM 3HAYEHUEM.

5. Jlan maccuB pa3mepa N. [lepes KaKIpIM MOT0KUTEIBHBIM 3JIEMEHTOM

MacCCHUBa BCTABUTH 3JICMCHT C HYJICBBIM 3HAYCHHUCM.

JlabopaTopHas paGora 17.

1. lan nenouncnennsiii MaccuB A pazmepa N. HazoBewm cepueit rpymimmy
MOAPSAT UAYIIUX OJMHAKOBBIX 3JIEMEHTOB, a JJIMHOW CEpUH — KOJIMYECTBO 3THX
AIIEMEHTOB (JUTMHA CEpUU MOXKET ObITh paBHA 1). ChopMUpOBaTH TBA HOBBIX
1eourcieHnbix Maccua B u C onrHakoBoro pasmepa, 3amnucaB B MmaccuB B
JUTHHBI BCEX CEpUH MCXOAHOTO MaccuBa, a B MaccuB C — 3HAUCHUS AJIEMEHTOB,
00pa3yoIIuX 3TH CepUr

2. lano nenoe uucio L (> 0) u nenounciaeHHbiit Mmaccus pa3mepa N.
3aMEeHUTh KaXIYI0 CEpUI0 MAaCCHBa, JIJTMHA KOTOpOM OoJibiiie L, Ha OMH 3JIEMEHT ¢
HYJIEBBIM 3HaYE€HUEM

3. Mano tenoe yrcio K (> 0) u nenouncienusiii Mmaccus pasmepa N.
[ToMeHsTh MECTaMU TIOCJICTHIOI0 CEPUI0 MacCHBa U €ro ceputo ¢ Homepom K

4. JTano maokecTtBO A n3 N Touek (TOukH 3a7aHbl CBOMMH KOOPJIMHATAMH X,
y). Cpeau BceX TOYEK 3TOT0 MHOXKECTBA, JICKAIINX BO BTOPOH YETBEPTH, HANTH
TOUYKY, HanboJee yJalleHHYI0 OT Havajga KOOpAuHAT. Eciii Takux ToYek HeT, TO
BBIBECTH TOUKY C HYJICBBIMU KOOPJIMHATAMH

5. Nano mHoxecTBo A u3 N Touek (N > 2, TOUKH 3a1aHBI CBOUMHU
KoopauHaTtamMu X, Y). HalT HanOobIIHiA IEpUMETP TPEYTOJIbHUKA, BEPIIUHBI

KOTOPOTO MPHUHAAJICIKAT PA3JIMYHBIM TOYKaAM MHOKCCTBA A, H CaMH 5TH TOYKHU



(TOLIKI/I BBIBOJATCA B TOM K€ ITOPAAKE, B KOTOPOM OHH IICPCUUCIICHEI IIPXU 3aaHUN

MHOKecTBa A).

JlabopaTopHas paGora 18.

1. Jlana kBagparHas marpuia A mopsaka M (M — HedeTHOe YKCIIo).
Hauwnnas c snementa Al,1 u mepemeniasich MPOTUB YaCOBOM CTPEIKH, BEIBECTH BCE
€€ 2JIEMEHTHI 110 CIIUPAJIN: TIEPBBIN CTOJIOCI], MOCIEAHSSI CTPOKA, TIOCIICTHUN
cTtos0er; B 00paTHOM MOpPSIKE, IepBasi CTPOKa B 0OpaTHOM MOPSAKE, OCTABILIUECS
3JIEMEHTBI BTOPOTO CTOJIOLA U T. J.; OCJIECIHUM BBIBOJIUTCS LIEHTPAIbHBIN
DJIEMEHT MaTpPHIIBI.

2. Jlana matpuna pazmepa M x N u nienoe uncno K (1 <K < M). Haiitu
CYMMY U IIPOU3BEJICHUE 3JI€MEHTOB K- CTpOKM JaHHOM MaTpHILIbI.

3. [lana matpuria pazmepa M x N. Haiitu HoMep ee cTonbOma ¢ HauMEHBIITUM
MIPOU3BEICHIEM SJIEMEHTOB U BBIBECTH JaHHBIN HOMED, a TAK)KE 3HAUCHHE
HAMMEHBIIETO MPOU3BEACHNUS.

4. Jlana matpuiia pazmepa M x N. B kaxxgom ee cTosio1e HaiTH KOJTUYeCTBO
3JIEMEHTOB, OOJIBIINX CPETHEr0 apu(PMETHUECKOTO BCEX 3JIEMEHTOB 3TOTO CTOJIONA

5. Jana nenourcnennas marpuia pazmepa M x N. Haittu Homep nepBoro u3
ee CTOJIOIOB, COJIEPKAIIUX TOJIBKO HEYeTHBIC uKcia. Ecim Takux cTonbI0B HET,

1O BbIBECTH 0.

J{nst yeneniHou 3anuThl Ja00paTopHOM pabOThl CTYICHTY:
1. Peanu3oBaTh nporpaMMbl 3aJaHHBIC B JIJAOOPATOPHOM padoTe.
2. BII10HTH HCXOIHBIE KOJIBI Ha github

3. OTBETUTH Ha BOIMPOCHI IIPENOaBaTesl.



