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1. O6mue cBeaeHus 0 JUCIUIUIMNHE (MOTYJIE).

Llenpto ocBOCHMS yueOHOW AUCUMIUIMHBI (MOMAYISA) SIBISIETCS BBIpaOOTKa y
00yyJaroIerocs:

- 0a30BbIX  3HAaHUM  OOBEKTHO-OPUEHTHUPOBAHHOIO  MOJAXOJa B
IpOrpaMMHUPOBAHNUH,

- YMEHHS MPOEKTUPOBATh M pa3padaThIBaTh MPUIIOKEHUS C MPUMEHEHHEM
00BEKTHO-OPUEHTHUPOBAHHOTO NIOJIX0/1A,

- HAaBBIKOB Pa3pabOTKU M MPOCKTUPOBAHUS MPHIOKEHUU C MPUMEHEHHEM
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1a B MPO(HECCHOHATBHOM e TEIBHOCTH.

3aayamMy TUCIUIUIMHBI SIBIISIOTCSL:

- W3y4YCHHE OCHOBOIIOJIAraloOUIMX MOHATHUA W MOpaBWJI  OOBEKTHO-
OpPUEHTUPOBAHHOTO 0/IX0/1a B IPOIPaMMUPOBAHUU;

- pa3paboTKa aJIrOpUTMOB 0OPaOOTKU JAHHBIX PA3IMYHON CTPYKTYPBHI;

- OCBOGHHME TPAaBWJI CO3/JaHHMS W OpraHu3aliu IOJIb30BATEIbCKOTO
uHTEepdeiica.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIINHE (MOYIIIO).

[lepeuenp (GopMUpPyEeMBIX pe3yJbTaTOB OCBOCHHS 00pa3oBaTENbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-4 - Cnioco6eH y4acTBOBaTh B pa3pabOTKe CTaHAAPTOB, HOPM U TPABHII,
a TaKkKe TEXHUYSCKOW JTOKYMEHTAIMH, CBS3aHHOHW C MpodheCCHOHAITBHOM
NEATEIbHOCTBIO;.

OOGy4eHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOJaraeT, 4YTo Mo €ro pe3ybTaTam
oOyyaromuiicst Oyier:

3Harth:

- 3HaTh OONIYyI0 METOJOJOTHI0O W CPEICTBAa TEXHOJOTHH OOBEKTHO-
OPHEHTHUPOBAHHOTO MTPOTPAMMUPOBAHMUS, HA3HAUYCHNE U (PYHKITUU OTIEPAIIIOHHBIX
CUCTEM

YMeTh:
yMEThb HUCIOJB30BaTh CPEACTBA TEXHOJOTHMH OO0BEKTHO-OPHEHTUPOBAHHOTO
IPOrpaMMUPOBAHUS JJIsl PEIICHUS TPOPECCHOHATIBHBIX 3a]1a4.

Baangern:
HCIIOJB30BAaHUEM CPEACTBAMH TEXHOJOTHH OOBEKTHO-OPUECHTHPOBAHHOIO
MPOTPaAaMMUPOBAHUS JIJIsI PEICHHS MPO(EeCCHOHATBHBIX 3a71a4.

3. O6beM AUCIUTLIUHBI (MOTYJIs).



3.1. O0uias Tpy10€MKOCTb JTUCHUTIUIUHBI (MOIYJIA).

OO6miast TPyIOEMKOCTh AUCHUILIMHBI (Moaynsi) coctaBisier 4 3.e. (144
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl)) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢ TENarorTMYeCKUMH  pabOTHHKaMu W (WIHM)  JUIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
P MIPOBEJICHUY yUCOHBIX 3aHITHI:

KonuuectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Ne3

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 64 64
B ToMm gncne:

3aHATHUS JEKIIMOHHOTO THUIIA 32 32
3aHATUSA CEMUHApPCKOTO TUMA 32 32

3.3. O6peM mucCHUIUIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENBFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH padOThl OOydYAIOUIUXCSA C
MeJaroru4ecKuMu pabOTHUKAMU U (MJIH) JTULAMU, IPUBJIEKAEMBIMU K peau3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, TIPU IPOBEIACHUU
IPOMEKYTOUYHOM aTTecTtanuu coctapisieT 80 akageMuueckux vaca (OB).

3.4. Ilpu 0Oy4yeHnu 1o MHANBUAYAIbHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE [IPU
YCKOPEHHOM O0y4e€HHUH, 00bEeM NUCIUIUIMHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yYaroIuXcs, a Takke B popme
KOHTaKTHOU pabOThl 00Yy4YarOIIUXCsl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JULAMH, MPUBJIEKAEMBIMU K peaiM3aluy 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH POBEAEHUHU IIPOMEXKYTOYHOM aTTECTALINN.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIHOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 [Bsenenue B OOII

PaccmarpuBaeMbie BOIPOCHI:

- HoBple KOHIIENIIMU TIPOTPaMMHUPOBAHHS,
- OcHoBueIe cBoiicTBa OOIT

2 |OcHOBHBIE KOHLEHIMH IPOTPAMMHUPOBAHHUSL.
PaccmarprBaeMble BOIIPOCHI:




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- OcHoBHEIE dTarsl pa3padoTku OOII (Hagaso, pa3BUTHE, IOCTPOCHHUE U TIepeiada),
- [IpuHumne! paspadorku OOII mo stanam cpencramu UML

OOBEKTHI U KJIACCHI

PaccmarpuBaeMbie BOIPOCHI:

- OCHOBHBIC TIOHATHSI, OTIMCAHKE KIACCOB, JAHHBIC M KOMIIOHCHTHBIC ()YHKIIUH.

- Cozmanne 0OBEKTOB U JOCTYII K TaHHBIM 00BEKTa, OTIpeieIecHHe METOI0B Kilacca BHE Kilacca.
- Crarudeckue TaHHBIE Kiacca, GopMaT ONMMCaHus M 0071acTh IPUMECHEHUS

KoHCTpyKTOpBI ¥ AECTPYKTOPBI
PaccmarpuBaembie BOIPOCHI:

- Haznauenue KOHCTPYKTOPOB U JECTPYKTOPOB.

- ®opmMaT KOHCTPYKTOPa U IECTPYKTOPA.

- KoHcTpykTopsl ¢ napameTpamu 1 06€3 mapaMmeTpoB

MaccuBbl O6’LCKTOB, YKa3aTeyikn U CChUIKH Ha 00BEKTHI

PaccmaTpuBaemble BOTIPOCH:

- MaccuBsl 00bekTOB. HasHaueHue u onpeneneHue.

- Co3aHne TMHAMUYECKUX MacCHUBOB, YKa3aTeln Ha 00BEKTHI, 00IaCTh IPIMEHEHUS yKa3aTeei.
- Yka3zarenu Ha QyHKINH, yKa3aTeIN Ha yKa3aTelH.

Cchutkn Ha 00BEKT U 00J1aCTh MPUMEHEHUS CCHIIOK, OTIIMYNE UX OT YKa3aTeleH.
PaccMarpuBaeMble BOIIPOCHL:

- JluHaMH4ecKoe BBIIENCHHE MaMsATH I10/] MACCHB 0OBEKTOB C MOMOILBIO OIIEpaTopa New.

- OcBOOOXKICHUE MTAMSTH ITOJT MACCUB OOBEKTORB C MOMOIILIO oneparopa delete.

- JluHaMu4ecKoe BBIICTICHUE MTaMATH 0]l MACCUB OOBEKTOB C MOMOIIBIO CTAHAAPTHRIX QyHKIUH CH+ .
- OcBOOOXKIEHUE TTAMSTH IO/l MACCHB OOBEKTOB € IIOMOIIBIO CTAHAAPTHBIX (QyHKImiA CH++ .

Ileperpy3ka onepanuii

PaccmarpuBaeMblie BOpOCHI:

- O0yacTh MpUMEHEHHS TIeperpy3Ku oneparuii B C++.

- [leperpyska yHapHBIX omepalyii, meperpy3ka OMHApHBIX ONEpaIiii, MHOKeCTBEHHAs IIeperpy3Ka.
- Onepauuu apupmMeTHIECKOTO IPUCBANBAHMS, OTIEPA[H HHIEKCAI[MH MacCHBa.

Oco0eHHOCTH TIeperpy3KH ONepanuii U UX CI0KHOCTH

PaccmarpuBaemble BOIPOCHL:

- [IpeoOpazoBanue THIIOB, MpeoOpazoBaHNe 0OBEKTOB B OCHOBHBIE THUIIBI U HA00OPOT.
- [IpeoOpazoBaHne 0OBEKTOB KJIACCOB B OOBEKTHI JPYTHX KJIACCOB.

HacnenoBanme

PaccmaTpuBaemble BOTIPOCHI:

- Onpenenenue HacIeOBAHMUS.

- bazoBble U MPOM3BOIHBIE KIIACCHI.

- KoHCTpYyKTOpBI POU3BOIHBIX KIIACCOB.
- basoBbie hyHKIIMN KiTacca.

- HMepapxus kimaccos.

10

Ponp HacnenoBanus npu pazpaboTke mporpaMm
PaCCManI/IBaCMLIC BOIIPOCHI:

- Hacnenosanwue u rpaduka.

- O6H.IC€ 1 4aCTHOC HACJI€A0BaHUC.

- Bxirouenue: kiiaccel B Kjlaccax.

11

Buptyansublie pyHKuInn

PaccmarpuBaemble BONIPOCHI:

- Ompenenenue u popmMaT BUPTYaITbHBIX (YHKITHIHA,
- pyxecTBeHHbIE (DYHKLIUH,

- Crarnueckue GyHKIHH,




TemaTyka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/11
- HHPII.IPIaHPI?.aHPISI KOIMUPOBAHUA U IPUCBOCHMA,
- [Homumopdpuzm

12 |[ToToku u (hansl

PaccmatpuBaembie BOIPOCHI:

- [ToToKOBBIE KITaCCHI,

- [ToTOKOBBIi BBOI/BBIBO/I,

- Ykazarenu ¢aiinos,

- ®DaiiIoBBIA BBOJ/BBIBO C IIOMOIIBIO0 METO/IOB,
- [leperpy3ka onepanuii U3BJIEUYEHUS U BCTABKU

13 |[IIaGyi0HBI ¥ UCKITFOUYEHUS
PaccmarpuBaeMble BOIIPOCHL:
- llTaGnons! ¢pyHKIMIA,
- I1TaGI0HEI KJ1aCCOB,
- Uckirouenus
14 |CrangaptHas 6ubnmmoteka madmoHoB (STL)
PaccmaTpuBaemble BOTIPOCH:
- Konreiinepsl,
- ATrOpUTMBI,
- Urepatopsl,
- CrierinasbHbIE UTEPATOPHI,
- [locnenoBaTenbHbIC U ACCOLUATHBHBIE KOHTEIHEPHI,
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie paboThI
Ne
i HaumeHoBaHue 1a60paTopHBIX paboT / KpaTKoe coiepikaHue

1 |Hossle koHIENIMH porpaMmupoBanusi, OcHoBHbIE cBoiicTBa OOII
3HaKOMCTBO ¢ OCHOBHBIMH cBoiicTBamu OOIT

2 Ilpunnumne! pazpadorku OOII mo sTamam cpeacrsamu UML
HUcnonp3oBanue npuHIUTOB pa3padoTku OOII mo stanam cpencreamu UML

3 OCHOBHBIE IIOHATHUA, OIIMCAHUEC KJIACCOB, JaHHBIC 1 KOMIIOHCHTHBIC q)YHKI_II/II/I, CO31aHUuC
00BEKTOB U AOCTYII K JaHHbIM 06LCKT8., OIIpCACIICHUEC MECTOAOB KJIaCCa BHC KijlaccCa.
Omnmcanue KIaccoB, TaHHBIX ¥ KOMIIOHEHTHBIX QyHKIHH. Co3aHne 00BbEKTOB U JOCTYH K TaHHBIM
o0BbeKTa.

4 |CraTtuueckuie TaHHbBIE Kilacca, GopMaT OMUCAHUS U 00JIaCTh MPUMEHEHHUSI
PaboTa co craTnueckiMu JaHHBIMH KJlacca: (hopMaT ONHMCaHus U 00J1aCTh IPUMEHEHUS

5 |Ha3naueHue KOHCTPYKTOPOB U ASCTPYKTOPOB. DopmMaT KOHCTPYKTOPA B IECTPYKTOPA.
KoHcTpyKkTOpHI € MapaMeTpaMu U 0€3 mapameTpoB
OnucaHue KOHCTPYKTOPOB U JIECTPYKTOPOB. 3aaHue GopMaTa KOHCTPYKTOpA U JECTPYKTOpa.

6 Maccussl 006ekT0OB. HazHaueHue u OIIPCACIICHUC. CO3I[3.HI/IC JAUWHaAMHUYCCKUX MAaCCHUBOB,
yKazareiau Ha 00beKThbl, 00J1aCTh MPUMEHEHUS yKa3aTelel. Yka3zaTenu Ha QyHKINH,
YKa3aTCJI Ha YKa3aTCJIn.

Pabora ¢ MmaccuBaMu 0OBEKTOB: OIpe/ieNIeHUe, CO3JaHue JUHAMUYeCKUX MaccuBoB. OObsBlIeHUE
yKazarelieil Ha (QyHKIHH.

7 |CchUIku Ha OOBEKT U 00JIACTH MPUMEHEHHS! CChIJIOK, OTIIMYNE UX OT YKa3zaTeleH.

I[I/IHaMI/I‘ICCKOe BBIACIICHUE U 0CBO60)KI[CHI/I€ IHaMsTH 1104 MaCCHUB 00BEKTOB C IIOMOIIIBIO




/o

HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

orepaTopoB new u delete, a TakKe C MOMOIIBIO0 CTAHAAPTHBIX QyHKIHA C++
Pabora ¢ JUHAMHWYCCKHUM BBIJICIICHUCM U 0CBO60)KI[€HI/I€M naMATH 11oa MaCcCHUB 00BEKTOB C IIOMOIIBIO
cTaHiapTHHIX QyHkumi C++

OO6nacth mpuMeHeHUs Tieperpy3ku oneparuii B C++. [leperpy3ka yHapHBIX OTIEpaIlnid,
neperpy3ka OMHapHBIX ONepaluii, MHOXECTBEHHAs reperpyska. Onepaiuun

apru(METHUECKOTO MPUCBAUBAHMS, OTIEPALIMU HHCKCAIIUA MacCUBa.
Hcnons3oBanue neperpy3Ky yHapHBIX U OMHApHBIX onepanuii. Onepaun apupMeTHIecKoro
MPUCBAaNBaHNU, OTIEPAIINN HHACKCAIINY MacCHBA.

[TpeoOpazoBaHue TUIIOB, TPeoOpa3oBaHue OOBEKTOB B OCHOBHBIC THITHI U HA00OPOT.
[IpeoOpazoBanre 0OBEKTOB KJIACCOB B 00BEKTHI IPYrux KiaccoB. OcoOEHHOCTH

MEeperpy3Knu onepauﬂﬁ Hn UX CJIOKHOCTHU
Hcnonb3oBaHue npeoOpa3oBaHusi 00BEKTOB KIACCOB B OOBEKTHI APYTHX KIIACCOB.

10

OHpe,I[CJ'ICHI/IC HaclieJoBaHus. ba3oBrie u IIPOU3BOJIHBIC KJIACChI. KOHCTp}IKTOpBI

IIPOU3BOJHBIX Ki1accoB. bazoBeie pyHKIMHU Kiaacca. Mepapxust kiaccos.
Pab6ora ¢ HacCJICAOBAaHUEM KJIACCOB: 0a30BbIE U MMPOU3BOAHBIC KIIACChI, KOHCTPYKTOPBI IPOU3BOAHBIX
KJIaCCOB, UC€papXHs KJIaCCOB.

11

Hacnenosanue u Fpa(bHKa. 061_1_[66 1 YaCTHOE HacjeJoBaHue. BKiItoueHue: KJ1accel B

Kyaccax. Posib HacnenoBaHus IpH pa3pabOTKe MPorpaMm
HccnenoBanne poiy HacleJOBaHMUs IPH pa3paboTKe mporpaMm: obliee 1 YaCTHOE HACIeJOBAHHUE, KIAaCChI
B KJTaccax.

12

Omnpenenenne U popMat BUPTyaTbHBIX GYHKIMH, J[pykecTBeHHBIE (DYHKITUH,
Craruueckue pyHkuuu, Maunmanusanys KONMpoBaHUs U IPUCBOEHUS, YKa3aTeins this,

Junamuueckast uHdopmarus o tunax, [lonumopdpuszm
HccrnenoBanne monumopdu3Ma: BUPTyaabHBIE (PYHKINH, IPYKECTBEHHBIE (DYHKITUH, CTATHICCKUE
(hyHKIHH, yKa3zaTens this.

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

o/

Bua camocrositensHOM paboThI

W3yuenune nONOIHUTEIBHON JINTEPaTyphl.

IToaroroBka k J'Ia60paTOpHBIM 3aHATHUAM.

Brimonnenue KkypcoBoid paboTHlI.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

gl b WO N

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUeHb TEM KYPCOBBIX pabOT
BapuanTt Nel

CMonennpoBaTh JBMKEHUE TPYIIIBI U3 TPEX MPABUIIBHBIX TPEYTOIBHUKOB 110

TPaeKTOpUM, 3aJaHHON (QyHKIMEH y=sin(X), ¢ OJHOBPEMEHHBIM BpAIllCHHEM

OTHOCHUTEINFHO LIEHTpa TskecTH puryp. [lokazaTs TpaeKTOPUIO TBUKECHHUS.



Bapuant Ne2

CMonenupoBaTh ABMKEHUE MPOU3BOJIBHOIO MHOTOYroJIbHHKA (HE MeHee 7
BEpIIMH) 1O TpPaeKTOpuHu, 3amaHHoM dyHKIueH y=cos(x). IlepemMerienue
BBITIOJIHATH MO KacaTeJIbHOW K TPACKTOPUH (B KaUECTBE HAMPABIIAIONICH BHIOPAThH
OJIHO U3 p&bep MHOroyrojbHuKa). B xonme mepemenieHuss U3MEHSATh MaciiTad
MHOTOYTOJIFHUKA M0 3aKOHY U3MEHEHUS KacaTeIbHOM K TPaeKTOPHH.

BapuanT Ne3

CMopnenupoBaTh NajJcHNe TPEX CHEXMHOK (CHEKUHKH M300pa3uTh HabopoM
OoTpe3KkoB). B Xxozxe maaeHus IUIaBHO M3MEHATh MacmTad M Yrojl IMOBOPOTa
CHEXMHOK IO HEJTMHEHHBIM 3aKOHaM (Harmpumep, sin(Xx)).

Bapuant Ne4

CmonenupoBaTh MPOXOJ CyJIHA TOJ Ppa3BOAHBIM MocTOM. [Ipubnmxenue
CyJIHa MOJICJIMPOBATh YBEJIMUCHUEM €ro MacIiTada B CIACAYIOIIEM MOPSIAKE:
- pa3BelIeHHe MOCTa, KOpabJib Jajgeko (B MEJIKOM MaciiTade);

- IpUOIMKEeHUE Kopaoiid (yBeIMYEeHHE MaclTada);

- CBEJICHHE MOCTa, KOpalib B KpYITHOM MaciiTade rmepea MOCTOM.

Bapuant Ne5

CMmopenupoBaTh  JIBUJKEHHE  MHOTOYTOJIBHMKAa 10  IPOU3BOJIBHOM
KPUBOJIMHEMHON TPAEKTOPUH, MPOXOMSIIEN dYepe3 TpU HEMEePECEKarIMeCs
MIPSIMOYTOJIBHBIE 30HBI. [Ipy MpOX0K1€HMN MHOTOYTOJIbHUKA YEPE3 30HY U3MEHSTh
MacmTad, yrojg moBOpOTa WJIM LBET MHOIOYTIOJIbHHMKA, B 3aBUCHMOCTH OT THIa
30HBI.

Bapuant Ne6

CMopnenupoBath CTpens0y U3 MyIIKH MO MUIeHU (BUA cOO0Ky). [lomoxkenus
MHUIIIEHU U MYIIKW 3aJ1aBaTh Ha JKpaHE IO JIEBOM KiaBuille MbIK. HadanbHyto
CKOpOCTb CHapsijia 3a/1aBaTh B Mporpamme. B 3aBUCUMOCTH OT MOJ0KEHUI MUIIIEHU
U TIYIIKA BBIYUCIISTH YO HAKJIOHA CTBOJIA M OCTAJIBHBIC MapaMeTPhl TPACKTOPUH.
MuiiieHb, MyIIKY, CHAPST U B3phIB U300pa3uTh MHOTOYTOJIbHUKAMH.

Bapuant Ne7



CmonenupoBath paboTy aBTOoKpaHa. CTpeliku Ha KiaBuatype ‘> / “<” —
nepeMenieHue Kkpana o ropusonrtanu, PageUp / PageDown — noabém / ormyckanme
CTpenbl, cTpenku “’°/ “v’ — moabéMm / omyckaHHe Tpy3a. DJIEMEHTHl KpaHa
pacKkpacuTh B pa3jHyuHbIC [IBETA.

BapuanT Ned

CMOI[CJ'II/IPOBEITB JABHXKCHHC Tpex IUIaHCT PAa3JIM4YHOIro auamMeTrpa II0
SJITHIITHYCCKUM Op6I/ITaM Pa3IMYHBIX Pa3MCPOB MW OPHCHTALIUHU. B LHCHTPC
I/I306pa}KeHI/IH K&)KHOﬁ ILUIAHEThI IIOKA3BIBATh €€ Ha3BaHUE.

Bapuant Ne9

CmonenupoBaTh NEpEMEICHNE YallleK BECOB MPH B3BEIINBAaHUU. [[BUKEHUE
JIOJKHO MPOUCXOAUTH C YCKOpeHueM. LIBeT vaiku BeIOMpaTh B 3aBUCUMOCTU OT
TEKYIIEro IMOJOXKEHUSI IO BEPTHUKAINA, HANPUMEP, B BEPXHEM IMOJIOKCHUU —
KpacCHBIW, B HUKHEM — CUHHUI.

Bapuant Nel0

CmonenupoBath pabOTy KPHUBOIIUITHO-IIATYHHOTO MEXaHW3Ma JBUTATENs
BHYTpEHHEro cropaHus. [[BeT mopiiHs BbIOMpaTh B 3aBUCMMOCTU OT TEKYILEH
JUHEWHON CKOPOCTU TMOPIIHS (Hampumep, >KENThIM — MaKCUMallbHas CKOPOCTH,
CUHUI - MUHUMAaJIbHAas).

Bapuant Nel 1

CMonenupoBaTh KojeOaHHMS MaTeMaTHYEeCKOro MasiTHUKa (KojeOaHwus
CUMTATh TAPMOHUYECKUMHU). ['py3 M300pa3uTh B BUJIEC TIPABWIHHOTO 7-YTOJIbHUKA.
N3mensTh pazmep (MacmTad) rpy3a: B CpeaHel (HM)KHEH) TOUKE TPAeKTOPUM —
MaKCUMaJIbHbIN, B KPAWHUX TOYKAX - MUHUMAJIbHBIU.

Bapuant Nel2

CmopaenupoBaTh KaU€HHE TPEX KOJIEC CO CIIUIIAMU IO HAKJIOHHOM IIOCKOCTH.
Konéca nomkHbI ObITh pa3IMYHOrO JUAMETPA, IIBETA, C PA3IUYHBIM KOJIMYECTBOM
CIIMI] M JBUTaTbCi C PA3IMYHOM HAYaJIbHOW CKOPOCTBIO C ITOCTOSSHHBIM
YCKOpPEHHEM.

Bapuant Nel3



CMozenupoBaTh Ka4eHHUE C MMOCTOSHHOM CKOPOCTBIO TEJIEKKU Ha 2 KoJecax
II0 HAKJIOHHOM IUIOCKOCTH. Konéca ROMKHBI conep:KaTb KPYTrOBBIE BBIPE3BI.
[loka3aTp TpPaeKTOPHUIO JBHMKEHHSI IPOU3BOJIBHOW TOYKH (KpOME OCH KoJjieca)
OJHOT'0 U3 KOJIEC.

Bapuant Nel4

CMonenupoBaTh JBHKEHHE OpOIICHHOTO TMOJA YIJIOM K TOPU30HTY
IPSIMOYTOJIBHOTO TpeMeTa, ¢ BpamieHrneM. ClieHa T0JKHa BKIIIOYATh 3 mpeaMera
C Pa3IMYHBIMH TapaMeTpamu (pa3Mephl, IBET, HaualbHbIE TOYKA, YTOJI K CKOPOCTb,
YTJI0Basi CKOPOCTH ).

BapuanTt Nel5

CmopnenupoBaTh paboTy KoJECHOM 3yOuaToil mepenayu, BKIIOYarOmien 3
KOJIECa PAa3IMYHOTO AUaMeTpa U 1BeTa. 3yObs KOJEC N300pa3uTh TPANECLHSIMHU.

Bapuant Nel6

CMoznenupoBath KoJjieOaHUsl MPYKUHHOTO MasTHHKA. ['py3 m300pa3uth B
dopme smmnca. L[BeT rpyza IOMKEH WIUTFOCTPUPOBATH TEKYLIEE COOTHOILIECHUE
SHEPTUil CUCTEMBI, HATPUMEP, MAKCUMYM MOTCHIUAIBHON — 3€JIEHBIN, MAKCUMYM
KUHETHUYECKOU — KPACHBIU.

BapuanT Nel7

CMonenupoBaTh NHUKJIMYECKOE TMepeKaThiBaHUE Kojeca C KPYTJIbIMH
BbIpE3aMU 10 BOTHYTOM HMJIMHIPUYECKOW MOBEPXHOCTH (MOJOOHO MASITHHUKY).
JIBU>KEeHME NOJDKHO MTPOUCXOAUTh C TOCTENEHHOM MOTEPEN CKOPOCTH.

Bapuant Nel8

CMonenupoBaTh LUKIAYECKOE MAJEHUE MSYMKAa HA TOPU30HTAIBHYIO
MOBEPXHOCTh, C MOCJIEAYIOIIUM OTCKOKOM. YUYHUTBIBaTh HEKOTOPYIO MOTEPIO
CKOPOCTHU MPHU OTCKOKE (OTCKOK HE a0COJIIOTHO ynpyruil). I3MeHATh LIBET MSYUKa
B 3aBUCUMOCTH OT PACCTOSIHUS 10 TTIOBEPXHOCTH.

Bapuant Nel9

CMopenupoBaTh IBMXKEHHE 4acoB co cTpesikamu. [lokassiBaTh nudeponar c
3acC€YKaMHM YacoB, MUHYTHYIO WU YacOBYIO CTpeiKkh. Yachl AOJKHBI IUIABHO



nepeMeniaTbcsi B Ipeliesiax OKHA, M0 TeHEPUPYEMbIM M0 CIyYailHOMY 3aKOHY
HaIpaBJICHUSIM.

BapuanT Ne20

CMonenupoBaTh JIBH)KEHHE HEMPaBUIBHOIO MHOIOYIOJIbHHKA B Mpenesax
MPSAMOYTOJIbBHOM 30HBI (KJIMEHTCKOM 00sacTh OKHa). McXolHblE KOOpIMHATHI
MHOTOYTOJIbHUKA M HayaJbHOE HANPAaBICHHE MNEPEMEIIECHUsS T'€HEpUpOBaTh IO
CllydallHOMY 3aKOHY. MHOIOYTrOJIbHHMK JOJDKEH IBUIATHCA O MPSIMOJIMHEWHBIM
TPAEKTOPHSIM, «OTPaXkasiChy» OT I'PaHUIl 30HbI. B X0/1€ ABMKEHUS TOJKHBI IJIABHO
UKJIMYECKH W3MEHATHCS Yroj IOBOpPOTa, Macmitad U IBeT (MCIOJb30BaTh
MEPUOINYECKHE (PYHKIUN).

BapuanT Ne2 1

CdopmupoBaTh HU300paK€HHWE BETPSHOM MEIBHULBI  (JIOMUK-KOPIIYC,
HECKOJIbKO JIomacTei-KppuibeB). CMOAENMPOBaTh XAOTHYHOE IEPEMEILIEHUE
MEJBHUIIBI B MIPEeiax KIMEHTCKOW 00acTh OKHa. MenbHMIIA TOKHA IBUTAThCA
[0 MPSIMBIM JIMHUSM, «OTPAXKasch» OT rpaHul] OKHa. [Ipyr 3TOM KpbUIbS AOJKHBI
BpallaThcs, a 00U MaciiTad - MIaBHO MUKIMYECKH U3MEHSThCS (HalpuMep, B
npenenax ot 0.5 mo 2.0).

Bapuant Ne22

PacronoxuTe Ha 3KpaHe HECKOJBKO MPSMOYTOJIBHUKOB pa3Horo 1usera. 1o
HaXKaTHIO JIEBOM KJIaBHUILK MBIIIY — IUIABHO (B LUKJIE) BpalaTh NPSIMOYTOJIbHUK B
obOnactu ykazarens Ha 180 rpamgycoB (nmepeBopauuBath). [Ipu HaxkaTum mpaBoi
KJIABMILIM — IJIABHO (B LIMKJIE) MEpEeMEIlaTh MPSIMOYTOJIbHUK B 00JIACTH yKa3aTems
Ha BEKTOp, F€HEpPUPYEMBI MO ciay4yailHoMy 3akoHy. IIpu Haxatum <mpobem>
IIaBHO (B IMKJIE) HM3MEHATh MaciiTad BceX NPSIMOYTOJIbHUKOB, MacIuTad
BbIOMpATh MO ciay4yailHOMY 3akoHy B mpeneinax ot 0.25 mo 3.0, macmtabupoBanue
NPSAMOYTOJIbBHUKA  JOJDKHO — BBIIIOJIHATBCSL  OTHOCHTENIBHO  LEHTpa  3TOrO
MPSIMOYTOJIbHHKA.

Bapuant Ne23

CdopmupoBaTh n300pakeHue KBajapara. KBaapar q0JbKeH repeMeniaThes B
npejenax KIMeHTCKOM 00acTu okHa. [0 HaxkaTHo JIEBOWM KJIABUIIU MBIIIH, €CIIN
yKazaTejab TMomaJl B 00JacTh KBajapara, pas3feieHUEeM HCXOJHOr0 KBajpara
dbopmupoBaTh 4 HOBBIX KBajpaTa, KOTOpbIE JIOJDKHBI MEpPEMEIIaThCsl B pasHbIC
CTOPOHBI OT MCXOJHOI0 KBajpara (CMOAEIUPOBaTh «B3PBIB» KBajapata). L[BeTta



KBaJpaTOB JOJDKHBI IJIABHO IUKIWYECKU H3MEHSATHCS, HAMPUMEDP, MO 3aKOHY:
AKENTHIN, KPACHBIN, 3€TEHBIN. .. (00ECIIEUNTD MIABHBIN NIEPEXO/] IIBETA).

BapuanT Ne24

ChopmupoBaTh  U300paKeHHE KoJieca C  KPYTOBBIMH  BBIPE3aMH.
CMopenupoBaTh TMepeKaThIBaHUE KoJieca MO MEPUMETPY KIMEHTCKONW 00JacTH
okHa. [lo maxaruio <+> / <-> yBenuuyuBaTh / yMEHbBIIATh pa3Mep KoJjeca
(macmtad). ITo HaxkaTuio <mpoOenr™> - U3MEHSATh LIBET 3aJIUBKU KoJieca, BIOUpast
[[BET W3 MPOU3BOJbHOW manuTpbl. [lo Haxatwio <D> MEHATH HampaBJICHHE
nerkenus (o xony YC / nmpotus xona UC).

BapuanT Ne25

CMopenupoBaTh JBIKEHHE camolieTa 1Mo ropuzoHTanu(cxemaruydHo). [lo
HaXaThi0 Ha <mpolOer™>, CMOAENIUpOBaTh cOpoc OOMOBI MO MapaboIMYeCcKOi
tpaekropun. [lo mocTmwkeHnto OOMOOW IMOBEPXHOCTH 3€MJIA, CMOJACIUPOBATH
B3DBIB.

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHIYETCS WCHOJIB30BaTh IIPU
OCBOCHHH JTUCUUTIITUHBI (MOTYJIS).
Ne
n/m
1 | Usanosa, I'. C., [IporpamMmmupoBanue. : https://book.ru/book/943869. — Texkcr :
yaebnuk / I'. C. UBanoBa. — Mocksa : BJICKTPOHHBIH.
KnoPyc, 2022. — 426 c. — ISBN 978-5-
406-09829-5.
2 OOBEKTHO-OPUEHTHUPOBAHHOE https://znanium.com/catalog/product/1819676

bubnuorpagpuueckoe onucanue Mecro nocryna

nporpammupoBanue Ha C++ : yueOHuk / U.
B. bapanoga, C. H. bapanos, 1. B.
baxxenosa [u ap.]. - KpacHosipck : Cub.
denep. yH-T, 2019. - 288 c. - ISBN 978-5-
7638-4034-6. - TekcT : 2JIEKTPOHHBIH.

3 | Pycanoga, 1. M. C++ kak BTOpOH SI3bIK B URL:

00y4eHHH TIpUEMAM M TEXHOIOTHAM https://znanium.com/catalog/product/550811
porpaMMUpoBaHus: yuel. mocodue / 5. M.
Pycanoga. - PocroB-Ha-/loHy:

Nz parensctBo IODY, 2010. - 200 c. - ISBN
978-5-9275-0749-8. - TekcT : 2EeKTPOHHBIH.




6. IlepedeHb COBpPEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX W
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOEHUU JUCHUILIUHBI (MOYJIA).

Odunmaneueiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-rexuunueckas ouoaunoreka PYT (MUUT) (http:/library.miit.ru).

DNEeKTPOHHO-ONOIMOTeUHAs cucTema U371aTeIIbCTBA «JlaHb»
(http://e.lanbook.com/).

DnekTpoHHO-0nbnoTeyHas cuctema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacIpoOCTPaHSIEMOIO
IPOrpaMMHOr0 OOECHedYeHus, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOO0XOUMOTrO JUIsl OCBOCHUSI JUCIIUILIMHBL (MOJTYJIs).

Microsoft Internet Explorer (v npyroi 6paysep).
Omnepanuonnas cucrema Microsoft Windows.
Microsoft Office.

CucrteMa aBTOMaTU3UPOBAHHOTO IPOECKTUpOBaHus Autocad,
MS Visual Studio C++.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

YueOHble ayIUTOPUU ISl TMPOBEACHUS YUEOHBIX 3aHATHM, OCHAILCHHbBIC
KOMITBIOTEPHON TEXHUKOW ¥ HA0OpaMH JIEMOHCTPAIIMOHHOTO 000PY10BaHHUS.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3auer B 3 cemecTpe.
KypcoBas pabota B 3 cemectpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHOYHbIE MAaTEpUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON

aTTecTalnu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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